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1. Onepanuu HaJ MHOXKeCTBaMU

[TousiTHE MHOYKECTBA OTHOCHTCS K YHCIYy HCXOJHBIX, OCHOBHBIX MOHSTH{I MaTeMaTh-
Ki1. MHOXKeCTBO OOBITHO IPEJICTABILIOT KaK 0OBEKT, 00pA30BaHHBII 38 CUeT MBICIEHHOIO
COOMpaHus B €IUHOE IIe0e KaKHUX-JIHOO IIPEJIMETOB, B TOM HHC/E, BO3MOXKHO, U CaMUX
MHOKECTB.

MHuozkecTBa 0003HaYAIOT ponuCcHbIME OyKBamu A, B, ... . MHOX)ecTBO A 3aJ1aHO, eCJin
M3BECTHO, U3 KAKUX JIEMEHTOB (IIPEJIMETOB) OHO COCTOUT. [Tycmoe mHoocecmeo He comep-
JKUT HU OJ[HOT'O 3JIeMeHTa 1 0003Ha4daercs ).

JIBa OCHOBHBIX crIocoba 3a/IaHNsT MHOKECTBA: 1) IIEPEINCICHAE 9JIEMEHTOB, 2) yKa3aHne
XapaKTEePUCTHIECKOrO CBoficTBa. Ecim MHOXKeCTBO A COCTOUT U3 9/1€MEHTOB a, b, ¢, TO 1H-
myr A = {a,b, c}. Eciu MmHOXKecTBO A COCTOUT U3 3JIEMEHTOB T, 00JIAIAIONIIX CBOHCTBOM
P(z), ro mumyr A = {z : P(x)}. Hanpumep, eciu P(z) obo3naudaer Bbipazxkenue "x —
IeJI0€e {NC/I0, JIIA KOTOPOro wmeso 2 gsisgercsa gemmresneM", ro A = {z : P(z)} 6yzer
MHOYKECTBOM YIETHBIX THCEJ.

MmozkecTBO MOXKET OBITH 3a/[aHO AJITOPUTMHUYICCKH — HEKOTOPBIM KOHCTPYKTHBHBIM
IPOIECCOM (aJITOPUTMOM ), TIOPOZKIAIONTAM 13 OJIHUX JEMEHTOB MHOXKECTBA JPYIHE €ro
ssteMeHTHl. Hampumvep, MHOXKECTBO BCeX HATYPAIbHBIX THCEJI MOy IaeTcsd U3 duciaa 1 mpo-
eIy poit nprcoenuaeHns 1 K paHee yKe MOCTPOCHHOMY THCITY.

Obo3nauenust:

x € A — 3JIeMEeHT T IPUHAJJIEKUT MHOXKECTBY A,
xr ¢ A — 9JIeMEHT X He IPUHAJJIEXKUT MHOXKECTBY A,

A C B — MHOXKeCTBO A ABIISIETCS NOOMHONCECMEOM MHOKECTBa B (KazK IbIil 9/1eMeHT
MozkecTBa A SIBIISIETCS 9JIEMEHTOM MHOXKeCTBa B),

AU B — obsedunenue muoxectB A u B (x € AU B, ecin ¢ € A wm x € B),
AN B — nepecevenue muoxkects Au B (x € ANB,eciu z € Aux € B),
A\ B — pasnocmv muoxkectB Au B (x € A\ B,ecim x € Aux ¢ B).

Cummempuueckasn paznocms MuoxkectB A u B obosuadaercs AAB  wu onpeensiercs
paBerctBoM AAB = (A\ B) U (B \ A). U3 onpejiesnenuii ciejyer, 4to

AAB = (AUB)\ (AN B).

CroiicTBa omeparuii 00beIUHEHUST U TIePeCeIeHNns :

AUB=BUA, ANB=BNA (KOMMyTaTHBHOCTb),



AU(BUC)=(AuB)UC, ANn(BNC)=(ANB)NC (acconuaTuBHOCTS),
AU(BNC) = (AUB)N(AUC), AN(BUC)=(ANB)U(ANC) (aucTpubyTHBHOCTS).

Ecan U — yHuBepcasbHOE MHOXKECTBO, TO pasHocTh U \ A HasbiBaeTcs donosamnenuem
MHOKecTBa A 1 obosHauaercsa A. 3axonv, de Mopeana® 18 MHOXKECTB:

ANB

AUB (nomnosinenue nepeceveHusi paBHO O0beJIMHEHUIO JOTIOJIHEHNIH ),

AUB

AN B (nonosnenne o6beIMHEHNs] PABHO MIEPECEYEHUTO JOTIOJHEHNUI ).

ITycToe MHOXkKecTBO () cunTaeTcsa MoJIMHOXKECTBOM JII0O0I0 MHOXKeCTBa. KazKj0e MHoKe-
CTBO A sIBJIATCS MOAMHOXKECTBOM camoro cebsi: A C A. Ecim maOXKecTBO A cocTouT U3 n
3JIEMEHTOB, TO OHO UMeeT 2" TTOJMHOXKECTB.

Jlexapmoso npoussedenue? muoxkects A n B obosznadaercs A X B U cOCTONT U3 Bcex
YIOpsiZIoueHHbIX Tap (x,y) Takux, uro © € A u y € B. Unade roBops,

Ax B={(z,y) : x€ A,y € B}.

MmuoxkectBo A X A obosHauaoT A% u HazbIBaIOT dexapmosvim Keadpamom MHOKecTBa A.
Amnajytornuno onpepesnsiercs crernenb A™ s 1100000 HATYPAJIbHOTO N.

YiupakHeHUsI.

1. ITpowmttocTpupyiiTe oreparuu o0beINHEHNs, TIePeceueHns, PA3HOCTH U CUMMETPH-
YECKO#l pa3HOCTU MHOXKECTB Jmarpammamu Jitiepa-Berna.

2. s muokects A = {1, o, %}, B ={1,5,0} u C = {1,0} naiigure
AUuB, AnB, BNA, A\B, B\A, AAB, B\C, C\B.

Bepno 1, uro C' C B?
3. s muoxxects A = {2,4,6} u B = {4,5} naiinure

AUB, ANB, A\B, B\ A, AAB, AxB, BxA.

CKOJIBKO BCEro IIOJMHOZKECTB UMEIOT MHOXKECTBa A un B? Ykaxure 3Tu IIOMHOZKEeCTBa.

4. Ha xoopaunaTHOit mmockocT Oxy YKarKUTe MHOKECTBA

A={(z,y) - y=1}, B=A{(x,y) : y=2}, C={(x,y): 2" +y* <1}

n HOCTpOIL/'ITe MHO2KeCTBa

AUC, ANB, ANC, AUC, BNC, C\A4, AAC.

!Mopran ne Oracrec (Asrycryc) (1806-1871) — moTmancKnii MaTeMaTHK 1 JIOTUK, HePBbIi TPE3HICHT
Jlonmouckoro Maremarudeckoro obmectBa. B 1847 r. oo ero counuenne «PopmasibHas JTOTUKAS.

2Pene [exapt (1596-1650) — dbpaniysckuit MaTeMaTnk 1 buaocod, OUH U3 co3aTeeil aHaTnTHIe-
CKOII FeOMeTpUU.



5. s muoxkecrs X = [0,3] u Y = (1, 5] naiigure
XUY, XnY, X\Y, Y\X, XAY, XxY, YxX.

Nzobpasure muoxkectBa X X Y u Y X X na koopauHaTHoii miockoctu Oxy.

6. st muoxkectB A, B u C u3 ynpakHenus 1 nmpoBepbTe paBeHCTBa
(AUB)NC=(ANC)U(BNC), (ANB)UC=(AUC)N(BUCQ).

7. Kax BBINISIUT 1€KapTOBO MpOU3Be/IeHne: 1) OKPYKHOCTHU 1 IPSIMOif; 2) OKPYKHOCTU
U OKPYKHOCTH?

2. llousTusa rpaduka pyHKIIM 1 OMHAPHOIO OTHOIIIEHUS

C moMoIIbIo JIeKapTOBa MIPOU3BEJIEHNsT BBOJIATCS MOHATHS Tpaduka PyHKINN 1 Ou-
HapHOIO OTHOIIeHud. I pagurom dynryuu f, 3aJaHHON Ha MHOXKeCTBe A 1 mIpuHUMATOIIEH
3HAYEeHUA B B, Ha3bIBAIOT MHOYKECTBO

I(f) ={(z,y) e AxB : y=f(x)}.

MmuozxkecrBo M C A X B gaBisercsa rpadukoM HEKOTOpO#l dyHKIMHU f, 3aJIaHHONi Ha MHO-
»)kecTBe A m npuHMMalonieil 3HaveHns B B, TOrjga M TOJILKO TOIJa, KOTIA IS KaxHcdoz2o
seMeHTa © € A cymecTByer eduncmeennuili daeMenT y € B, mas xkoroporo y = f(x).
Oynknus f onpesesena, ecin usecred ee rpaduk I'(f).

Beskoe HerycToe 11oMHoKecTBo R Jekaprosa KBajpara A2 = A x A 3anaer 6unaproe
omnowenue Ha Muoxkecrse A. Eciu (z,y) € R, TO TOBOPSIT, 9TO 9JIEMEHTBI T U Y HAXOJISATCS
B oTHOIIeHHNU R u muinyT xRy. AHAJIOITYIHO OIPEIesIsSIOTCs TPEXMECTHbIE U N-MEeCTHbBIE
OTHOIIICHUS Ha MHOXKecTBe A.

Bunapnoe ornomenne R Ha MHO:KecTBe A Ha3LIBACTCS OMHOUEHUEM IKEUCANAEHIMHO-
cmu, ecJIn JJIst JIIOOBIX I, Y, 2 € A BBIIOJIHEHbI CBOHCTBA:

1) zRx (pedaercusnocmy);
2) u3 xRy caenyer yRx (cummempuunocms);
3) u3 xRy u yRz cnenyer xRz (mpansumuernocmns).

[IycTs Ha mMHOMXKecTBe A 3a1aHO oTHOIIEHUE 3KBUBajeHTHOCTH K. Torma s Kazk1oro
a € A olpeeseH0 MHOKECTBO

lalp ={x € A : zRa},

Ha3bIBAEMOE KAUCCOM IKGUBAAEHMMHOCNY dTIEMEHTa a. PasmdaHble Kiacchl 9KBUBAJIEHTHO-
CTU HE IIePeceKaloTcs, a UX OObeJMHEeHMEe COBIaJaeT ¢ MHoxKecTBOM A. luade rosops,
OTHOIIIEHNE SKBHBaJIeHTHOCTH R 3aaer pasbumeHne MHOXKecTBa A Ha momapHO Hemepece-
KaoInecs KJIacchl dKBuBajeHTHOCTH. OOpaTHO, 6cAKoe pa3dueHwme TAHHOTO MHOXKECTBA



A Ha HOIapHO HelepeceKarmyecs MOIMHOMKECTBA, OIPEAC/IACT MEXKIY 3JIeMEHTAME TOTO
MHOKECTBA HEKOTOPOe OTHOIIIEHNE SKBUBAJIEHTHOCTH (CM., Hampumep, [8, § 2]).

Bunapnoe ornomenunn R Ha MHOXKECTBe A HA3LIBAETCS OMHOULEHUEM HACTIUYHOZ0 NO-
pAdKa, eciu Jjis JIOObIX T, Y, 2 € A BBINOJIHEHbI CBOHCTBA:
1) xRz (pedaexcusrnocmo);
2) u3 xRy u yRx caenyer x = y (AHMUCUMMEMPUYHOCTD);
3) u3 xRy u yRz crenyer xRz (mpansumuernocmns).
MHO0KeCcTBO, Ha KOTOPOM 3aJIaHO OTHOIIEHIE YaCTUIHOTO TOPs/IKa, HA3BIBACTCS YACTMUYHO
YNOoPAQOUEHDBIM.
YupakHeHU.
1. ITpuBeure npumepsbl TPaUKOB HECKOJBKIX M3BECTHBIX BaM (DYHKITHII.

2. Ha mwrockoctn Ozy mocrpoiite rpadukn HeCKOILKUX (DYHKIMN, 3aJaHHBIX Ha MHO-
xkecrBe A = {2,4,6} u u npuHEMaronyX 3HadeHns B MHOXKecTBe B = {4, 5}

3. [Tycrs Ha muOKecTBe A = {24, 27, 28,46, 49, 63, 70, 85} 6bunapHoe oTHOMIIEHHE R orpe-
nesteHo ycaoBueM: xRy, ecnmu x # y m 9ucia r, y UMeOT oOIuil 1ennTenb, ooabmmii 1.
CKOJIbKO BCEro HeynopsiJIoueHHbIX 1ap {x, Y}, 9J1eMEeHThI KOTOPBIX HAXOJATCS B OTHOIIEHUH
R?

4. ITycrs wa muoxecte M = {3,4,5,6,10,16,24,25,30} TpexmectHoe oTHOIIEHHE S
3a/1aH0 yeaoBueM: (x,y,z) € S, eciim = y - z. CKOJIBKO BCErO TPOEK (X, Yy, Z), JIEMEHTHI
KOTOPBIX HAXOJATCA B OTHOIIEHUH S

5. [IpuBeuTe mprMepsbl OTHOIIEHU T SKBUBAJICHTHOCTH a) HA MHOXKECTBE CTY/IEHTOB, b)
HA MHOKECTBE IeJIbIX YUCEI, C) Ha MHOXKECTBE M€OMETPUYIECKUX (DUTYD.

6. HpI/IBeILI/ITe IPpUMEPDI 9aCTUIHO YIIOPAJOYECHHBIX MHOZKECTB.

3. IIpaBujia cjioXKeHUS W yMHOXKEHU S

O6oszHauenne: |A| — 9HUCII0 9JIEMEHTOB KOHETHOTNO MHOXKeCTBa, A.

Ecimm muoxkecrBa A u B He uMmeror HU ojHOTO 001iero siementa (t.e. AN B = ), To
roBOPAT, 4TO MHOXKecTBa A 1 B He nepecekarorcs.

IIpaBuso caoxkenus. Yucao aremenmos mmoocecmsa AU B naxodumes no gopmyire
|AUB| = |A|+ |B| —|ANBj.
B wacmHuocmu, €CAU MHONMCECTEA A u B ne nepecexraromcs, mo

IAUB| = |A| + |B].

IIpaBusio ymHOXKeHUs1. Fcau asemenm x mooHcho 6u0pams m cnocobamu, a IAeMeHnm
Y MO2HCHO bibpamv n cnocobamu, mo ynopadovernyro napy (x,y) modcHo ewbpamv m - n
cnocobamu. Hnave 2060ps, 0ai A00LT Konewnvlr mHoxcecme A u B eepra ghopmyaa

[Ax B| =|4]-|B|.
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[IpaBua cioykeHNsT U YMHOXKEHUSI PACIIPOCTPAHAIOTCA Ha CJIydail Tpex n 0ojiee MHO-
»xkectB. Hampuwmep,

|JAUBUC| =|A|+|B|+|C|—|ANnB|—-|ANC|—|BnNnC|+|ANnBNC,
[Ax BxC|=|A|-|B|-|C]|, |A" = A"

YiupakHeHUs.

1. Jlekmuio o mudopmaruke ciaymaju 20 CTyJAeHTOB, a JieKIuio 110 maremaruke — 30.
CKOJTBKO CTYJIEHTOB ITOCETU/IN YKA3aHHBIE JIEKIIUN, €CJIM OHU TTPOUCXO/IAJIA B OJTHO U TO YKe
BpeMs B PA3HDBIX ayJIUTOPHUAX !

2. B rpynmne 14 crynentos. 13 nux 9 nocemaior 3aHATHS 110 AHTJIMICKOMY A3BIKY, 7 — 110
HEMEIIKOMY S3bIKY M 3 CTYJICHTa MOCEIIAl0T 3aHATHA U IO-HEMEIIKOMY, U T0-aHTJIMICKOMY.
Ectb 1 B rpymine cryienT, He MOCEIAONII 3aHATHS 110 YKa3aHHBIM JIBYM JUCITATLIHHAM

3. Nmeercst 5 pa3auvaHbIX KOHBEPTOB U 6 pa3indHbiX Mapok. CKOJTBKUME CIOCOOAMM
MOXKHO OTIIPaBUTH MUCHMO B KOHBEPTE C MapPKOii?

4. ]Iyt yCTAaHOBKM KOJIa BXOJIHOI JIBEPU BBIOMpAIOT Tpu pazinynbie nudpsl oT 0 10 9.
CKOJIBKO BCETO CYIIECTBYET BapPUAHTOB?

5. [lycrs I = {0, 1} — mHOXKecTBO, cocrosimee n3 0 u 1. YKayKuTe BCE 9JIEMEHTBI MHO-
skects 12 u I?. CKOJIBKO 3JIEMEHTOB COJEP:KUT MHOKeCTBO 17

6. Oyukimy, 3a/laHHble HA MHOXKecTBe ™ u npuHuMaomue 3uadenns 0 1 1, HA3BIBAIOT
byaecvLMU PyrKuUAMU T TIepeMeHHbIXS. IIpuseguTe npuMepn! OyseBbIX (DYHKIU JIBYX
IIEPpEMEHHDBIX.

7. CKOJIBKO 3JIEMEHTOB COIEP:KUT cTeneHb A™, ecjii MHOXKEeCTBO A COCTOUT U3 M 3JIe-
MEHTOB?

4. Pa3mMmerllieHusl, HepeCTAaHOBKN U COUETAHUS

N3 Tpex s71eMeHnToB a, b, ¢ MOXKHO COCTABUTD 6 YITOPSI0IEHHBIX MHOXKECTB T10 2 9JIEMEHTA
B KaXKJIOM:

(a,b), (a,c), (b,c), (bya), (c,a), (cb).
Huesto pasandHbIX BAPUAHTOB BBIGOPA (€ yUeTOM MOpsijika) k 9JIEMEHTOB U3 1 9JIEMEHTOB
ai,as, ..., Q, PAaBHO
k _
A =n(n—1)...(n—k+1).
i 0 6 Al =n. H if BBIO

JeitcTBUTENIBHO, €CTh 1 CIIOCOOOB BHIOPATH OjiuH 3j1eMeHT, T.e. Al = n. Ha kaxapiii BBIGOD
[EPBOIO 3JIEMEHTa CyIecTByer n — 1 cmocoboB BbIGOpa BTOporo (3 ocraBrmxcst n — 1

3 lzxopmx Bymb (1815-1864) — amrymiickmii MaTeMaTHK u JoTHK. B 1854 T. omy6GIMKOBaH €ro Tpak-
tar «/ccirleqoBanre 3aKOHOB MBIIJIEHUS, HA KOTOPBIX OCHOBBIBAIOTCS MAaTEMATUYIECKHE TEOPUU JIOTUKU U
BeposiTHOCTel». O6 anrebpax Byns cm., Hanpumep, B [16, ¢.265]



sneMenToB), nosromy A2 = n(n—1). U tak ganee. Takum 06pa3oM, U3 371eMEHTOB JJAHHOTO
N-3J1IEMEHTHOTO MHOYKeCTBa {ay, Az, . . ., dy, } MOXKHO 00pazoBaTh Beero AF yropsimodennbix
HOJIMHOZKECTB 110 k 9JIEMEHTOB B KazKJIOM (TaKue MOJMHOKECTa HA3BIBAIOT PA3MEUCHUAMU
U3 1 JIEMEHTOB 110 k).

[TpousseieHre MEPBBIX N HATYPAJbHBIX duces 1 -2 - .- - n obosnadalor n! (dnraercs:
"n-paxkropuan"). Ilo onpenenennio momarator 0! = 1! = 1. Takum obpaszom, st Beex
HATYpaJIbHBIX 1 BepHO paBeHcTBo n! = (n — 1)!n.

Iepecmanoskuy TOJIyIalOTCsd TIPU Pa3MEIIEHUN BCEX JIEMEHTOB JAHHOIO MHOXKECTBA.
Hanpumep, nepecraHoBKaMu MHOXKeCTBa {a, b, ¢} SIBJISIIOTCS yIIOPsJIOUEHHBIE MHOZKECTBA

(a,b,c), (a,c,b), (bya,c), (bc,a), (c,ab), (cb,a)

(Bcero 3! = 6 mepectaHoBOK). UHCI0 BCEBO3BMOMKHBIX MEPECTAHOBOK 3JIEMEHTOB JIAHHOIO
N-3JIEMEHTHOI'O MHOKECTBa, 0003HAYAIOT P, U BBIYUC/IAIOT 110 (POpMYJIe

P,=1-2---n=nl

Buano, uro P, = A

Yucmo Pa3JINIHBIX k-3JIeMEHTHBIX IIOAMHOXKECTB JIaHHOI'O 7-9JICMEHTHOI'O MHOXKECTBa
Ha3BIBAIOT YUCAOM COMEMAHUT U3 N dAeMeHMo6 no k 1 0003HAUAIOT CS

3 KaK 1010 k-3/1eMEHTHOIO [OJIMHOZKECTBA JIAHHOTO N-3JIEMEHTHOTO MHOZKECTBA MOZKHO
nostyants k! nepecranosok. Orcionia ciesyer, uro CK-k! = AE Tlockonbky A = n!/(n—k)!,
TO BepHa (opmyia

Ko n!

Yucna C* apnarores xkosddurmentamu gopmy.av, 6uroma Huiomona:
n
(a+b)" = E C’ﬁa"‘kbk.
k=0

[ostomy uucia CF uacto HazbiBaOT HuHOMUGALHBMU Koddpduyuermamu. VI3 dbopmyiibl
ounoma Herorona npu a = b = 1 noJsrydgaercss paBeHCTBO

CO+CL+C2 4 O =27,

13 KOTOPOT'O CJIEJIyeT, YTO ITPOU3BOJILHOE N-3JIEMEHTHOE MHOZKECTBO UMeeT 2™ ITOJIMHOZKECTB.



YiupakHeHUs.

1. CTymeHThl OHOI IPYIIIBI TOKHBI CAaTh 4 9k3aMeHa B Tedenne 16 aueit. CKoJIbKHI-
MH CIIOCOOAMHU MOXKHO COCTABUTH PACIMCAHUE SK3aMEHOB, €CJIU B OJIMH JCHb pa3periaeTcs
cIaBaTh He 60JIee OIHOTO SK3aMeHa !

2. CrobKuUME criocobamMu MOXKHO u3 10 pa3iudHbIX I[BETKOB COCTABUTL OYKET u3 H
IIBETKOB”

3. CKOJIBKO Pa3/IMIHbIX HATYPAJbHBIX YUCE] MOYKHO COCTaBUThL u3 1udp 1,3,5,7,9 ecom
B 3allUCH YUC/Ia KaxKJIad u3 1udp UCIOoJIb3yeTcsa He 6ojiee 0gHOro pas3a’

4. JIyist ygacTusi B COPEBHOBaHUAX TpeHep orOupaeT 6 CIIOPTCMEHOB U3 ISTHA/IIIATH.
CKOJIBKUMHI CIIOCODAME OH MOYKET COCTAaBUTH KOMAaHLy?

5. Kax Meromamum reomerputeckoii anre6pel B pesneit ['peruu? BRIBOIHIMCH TOXK TE-

cTBa
(a+b)?=a*+2ab+b*, (a—b)®=a®—2ab+ b

a>— b =(a+b)(a—0b), alb+c+d) =ab+ac+ad?
6. C momormbio (hopMyir

Cl=Cr=1, Ck=cr*t ch, =ctyo, 1

N

k <n,

cocTaBbTe Tab/UIly 3HaueHuit GuHoMuabubIX Koaddurmentor C* g n =1,2,...,6.

7. HeynopsijioueHnble HAOOPHI ¢ MOBTOPSIONINMUCA dJIEMEHTAMU HA3BIBAIOT COYEMAHU-
AMU € nosmopenuAMy. Y0eIuTech Ha IIpUMepax, YTO YUC/I0 COUETaHUil ¢ TOBTOPEHUSIMU
k
u3 n vaeMenTos 1o k pasuno C) . ;.

5. UncoBble MHOXKECTBa

MmuozkecTBO HaTypPaJIbHBIX, T.€. HEJIbIX IIOJIOZKUTEJIbHbBIX YUCEJI, obosHagaerca N. HaTy—
PaJibHbI€ 9UCJIa ITOABUJIMCH IIPU CHETE IIPEIAMETOB!

1, 2=1+1, 3=2+4+1, 4=3+1, 5=4+1, 6=5+1,....

Ha npakTuke B KAKOM U3 JIBYX JAHHBIX MHOXKECTB 3JIEMEHTOB OOJIbIIE YacTO y3HAIOT Ge3
BBIYHCJICHUI (HAIIPIMED, €C/IU B ayJUTOPUU €CTh CBOOOHBIE CTYJIbs, TO CTYICHTOB MEHbIIIE,
YEeM CTYJILEB).

HarypasibHoe 4ucjio Ha3bIBaeTCs npocmuiM, €CJIn OHO JeIUTCA 0e3 0CTaTKa TOJILKO Ha
caMo cebs 1 Ha eJUHUITY. bausneuamu Ha3bIBAIOTCS TaKne J[Ba IIPOCTHIX YHCJa, PA3HOCTh
MeZKJTy KOTOPBIMU paBHa JBYM, Harpumep, 3u b, 5u 7, 11 u 13, 17 u 19, 29 u 31. Heuspect-
HO, KOHEYHBIM UJIN OECKOHEYHDBIM SABJISIETCS KOJMYECTBO OJIM3HEIOBLIX Tap; B TpeboBaHUU
JIaTh OTBET Ha 3TOT BOIPOC COCTOUT HE PeIeHHasl 10 CUX 0P Nnpobaema O6AU3HeU08.

4Cwm. ouepk "Harmsnas matemaruka" B xkaure M.JI. Tacnaposa [4]. OcHOBBI TeoMeTpHIeCKOit anreOphr
bl n3s102KeHbl Bo 11 kuure "Hauan" Eskimma, ee npejioKeHust BCTPEYAlOTCs TakKyKe B KHurax VI u .
6 I "H "E , VIu XIII
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BeckoneunocTh MHOXKecTBa MpOCThIX uncen gokasana B IX kuure "Hawan" Eskmmma
(okos10 300 r. 710 H.9.). BoT 9T0 70Ka3aTEIBCTBO.

[Tpe ook M, 9T0 KOHETHOE MHOXKECTBO {p1, Pa, . . ., Pr} COIAEPIKUT BCE MPOCTHIE UHC-
Jta. PaceMorpuM 9mcsio n, oJiydeHHOE Iy TeM IePEMHOXKEHUS BCEX TUCET STOTO MHOYKECTBA
u J100aBI€HUST eJUHUIIBI, T.e. TUCJIO 1 = P1Ps ... P, + 1. DTO TUCIO N UMEeT MPOCTOi se-
JINTEJIb P, KOTOPBI HE COBIIQJACT HU C OJHUM U3 YUCEN D1, P2, ..., Pr. eficTBUTEIBHO, B
IIPOTUBHOM CJiydae p ObLI ObI JIeTUTe/IeM W 9HUCIa N U HTPOU3BEJCHUS P1Ps . .., W, Clie-

JIOBATEIbHO, PA3HOCTU N — P1P3...Pr = 1, 94T0 HeBO3MOXKHO. [losryueno mporuBopeune.
[T09TOMY MHOMHCECTNEO NPOCBIT HUCEA DECKONEUNO.

Basaun u3MepeHust (HAIpUMep, JJIMH JIOPOT) HPUBEJN K BO3SHUKHOBEHUIO JIpobeil, a
HpaKkTHKa (PUHAHCOBBIX OTHOIIEHHIT IIPUBeJIa K M0SBJICHUIO OTPUIATEILHBIX Ynces u mysis.’
Obo3HadYeHNsT MHOXKECTB IEJIbIX U PAIHOHAJIBHBIX TUCET:

Z=A...,-3,-2,—1,0,1,2,3,...}, Q={m/n: meZ, neN}L

Apudwmerniaeckue omneparun Ha MHO)KecTBe (Q ompemensrorces mo dpopMmysam:

myk_mithkn  m k_mk
n | nl n | nl’
m_k_mizknoom ko mi
n | nl n l nk

MHuoxkecTBO JeficTBUTEIBHBIX 4nces obosHadaoT R. Mexmay muoxkecrBom R u MHO-
JKECTBOM TOYEK MPSAMOI CyNIECTBYET B3aMMHO OJIHO3HAYHOE COOTBETCTBHE (MHAYE TOBODSI,
CYIIIECTBYET OTOOpaKeHue MHOXKecTBa R Ha HpsMyio, IpU KOTOPOM KazKJIOMY JIeHCTBU-
TEJIbHOMY YHCJ/IY COOTBETCTBYET POBHO OJIHA TOYKa Ha MPAMOI U, 0OpATHO, KayKJIOH TOU-
Ke TIPSAMOii COOTBETCTBYET DOBHO OJIHO JIeCTBUTE/IbHOE YrcyIo0). [Tosromy reomerpudecku
MHO>KecTBO R n300pazkaioT B BUJIE 4UCA060T 0CU — IIPAMOI, Ha KOTOPOW BHIOPAHBI HAYAJIO
oTCcYeTa, MOJIOKUTEILHOE HAIIPpAaBJIeHNEe 1 MaciiTad.

Apudmernyueckne onepannn HaJ AefCTBUTEIbHBIMEA 9HCIAMEI 00JIaIaI0T CBOMCTBAMIU:
a+b=b+a, ab=ba (KOMMyTaATHBHOCTH),

(a+b)+c=a+(b+c), (ab)e=a(bc) (accormarnBHOCTD),
a(b+c) =ab+ ac (auCTPUOYTHUBHOCTH YMHOXKEHUsI OTHOCUTELHO CJIOXKEHUS ).

st mobbix a,b € R BepHO 0j1HO U3 Tpex cooTHOIneHuit: a = b, a < b wim a > b.
Ecim a < b, To onpejiesieHbl YUCIOBbIE TTPOMEXKY TKH:

(a,b)={reR: a<zx<b}, (a,b]={reR: a<z<b},

STlocTpoeHHOE P JOKA3aTEIBCTBE YNCIIO 1 HeobA3aTeIbHO IpocToe. M3BecTHO, HAIIpHMep, YTO YHCIIO
2-3-5-7-11-13 4+ 1 cocrasHoe.

6CrynenTam, mHTEpecyOMUMCs BOSHUKHOBEHUEM HHCell, peKoMeH TytoTcs kuuru [2], [11] u [13].



[a,b)={zeR: a<x<b}, [a,b]={reR: a<az<b}

[TpousBosibHOe wncsio a € [n,n + 1), n € N, B nosunuonHoit cucreme ¢ ocHopanneM 10

IPEJICTABIMO’ B BHJIE

a=0on 10"+ - 10"+ 4 ap- 100 +a - 107 +a - 10724+ ..., a,#0,
rje a;— uudpsl yucia a, «; € {0,1,...,9}. Hanpumep, pasencrso a = 437, 9503 o3nauaer,
ITO

a=4-10>+3-10"+7-10°+9-107'+5-102+0-102+3-107%

Hucota, TOCTYHAONIE B KOMITBIOTED, MEPEBOJIATCA B JBOMIHYIO CHCTEMY CUHCJICHUs (T.e B
HOBUIMOHHYIO CHCTEMY C OCHOBAHHEM 2).

YiupakHeHUs.

1. Borauciure cymmy u npoussejienue duces 1.125 u 2/7. Haidiure qyimHy runoreHysst
no kareram 1/3 u 0.25. OTBersl 3anummre B Buje OOBIKHOBEHHON JIPOOU U JIECATHIHOI
Jpobu ¢ TouHoCTHIO J10 1073,

2. B dpesnesasunoncroti mabauye Cenkepe® momerensl KBajpaTsl amces oT 1 10 60 B
mecTuiecaTepudHoil cucreme. Tak, nanpumep, 1.21 - kBagpar 9, 2.1 - kBagpat 11, 2.49 -
kBayipar 13. Hanmmmure B miectuiecarepudnoii cucreme KBaapaTsl aucesn 21, 22 u 25.

3. B oxHoit u3 apeBHEBABUIOHCKUX Tab/mdeKk copMyaupoBaH Bompoc: "3a Kakoe Bpe-
MsI YJIBOUTCS CyMMa, JIeHEr, CCY KeHHas oI B IIaTh IporeHToB rogosbix?" Haiigure mpa-
BUJIbHBIII OTBET Ha 9TOT BOIIPOC.

4. Jlse 3adavu us ezunemckux nanupycos:

1) Paznenmre cro x71€60B MEXKY MATHIO JIOIBME Tak, YTOOBI UX JIOJIH COCTABIISIIN
apudpMETHIeCKYIO IIPOIPECCHIO U YTOOBI OJTHA CeIbMasi CYMMBbI TPeX OOJIBINUX JI0Jieil ObLIa
paBHa CyMMe JIBYX MEHDIITHIX.

2) Ompejieure JITMHY CTOPOH TIPSIMOYTOJIBHUKA, €CJIH U3BECTHO, UTO UX OTHOIIIEHIEe
PaBHO @, a ILIOIIA/Ib PSIMOYTOJIbHIKA paBHA .

5. B IX kuure "Hagan" Eskinuma Bocupouspesen dpparmMeHT nudaropeickoro yJIeHust
0 YEeTHOM M HEYETHOM, B KOTOPOM JIOKa3aHbI CJIEIYIOIIe YTBEeP:K IeHNUSI:

7 JlecsiTidHAS TIO3UIMOHHAS CHCTEMA — M300peTeHIe HHIRICKIX MaTeMaTukoB VI Bexa.

8Jurmukonemaeckuit ciosapb ©.A. Bpokraysa u .A. Edbpona coobmaer, uro "Cenkepe (Senkereh) —
apabCcKoe MMsi MECTHOCTH JIPEBHEro JJaccapa-Jlapcsl, MoxkeT ObITh, mpoucxosiiee or apeBaero Cuurap-
Cywmup B Oxmoit Basumonunu. 3meck B 1849—54 rr. mponsBo/ui packonku anrmdannt Jlodryc, KoTopsit
orkpbL1 B C. u 6smsiiexkainem Tesib-Cudp MHOKECTBO TVIMHSIHBIX TaOJIMYEK C KJIUNHOOOPa3HBIMU TEKCTaMU
JIEJIOBOTO XapaKTepa, JaTUPOBAHHBIX 10 IAPCTBOBAHUSIM 3JIACCAPCKUX Iapeil, a TakyKe BaBUJIOHCKUX —
Xammypobu u [Mammuunnysasr. Haiineno takxke mecto habpuKn cO MHOXKECTBOM YaCThbIO TOTOBBIX, YACTHIO
HEOKOHYEHHBIX MEJHBIX Ba3 u cocynoB (orcioma umsa Tell-Sifr — "xosm menu"). 3mech ke Haiineno B
OJIHOW M3 T'POOHUI] MHOTO TVIMHSHBIX JIONIEYEeK ¢ OapesbedaMu, TPeICTABIAIONIMME CIEHbl M3 YACTHOM
JKW3HHA; T0/I00HBIE *KAHPOBbIE KAPTUHKNA — PEJIKOCTH, TaK KaK BABUJIOHCKHE Oapebedbl NUMEIOT OOJIBIIEIO
YaCThIO PEJIMIMO3HbII, ACCUPUICKIE — BOEHHBIN XxapakTep. HakoHelr, 3/1ech HalijleH MaTeMaTHIeCKU TEKCT,
HaYepPTAHHBIM Ha TVIMHSHON JOCKE U COIEPKAIUil BHIYUCIEHUS KBaIPATOB U KyOoB'".



1) Cymma JTI060TO 9HCIa 9eTHBIX YUCeT SIBIIeTCST YeTHBIM THCIIOM.

2) CyMMa 9eTHOTO YUC/Ia HEUYETHBIX YHCE sIBJASETCS YeTHBIM UHCJIOM.

3) CyMMa HEIEeTHOTO YNC/Ia HEYETHBIX UNCesT ABJISeTCd HEYETHBIM IUCIOM.

4) [TpousseieHne IBYyX 4MCEs Y€THO TOIVIA U TOJBKO TOIJIA, KOT/Ia 110 KpaitHeil Mepe
OJWH U3 COMHOXKHUTEJIEH YEeTEH.

HpI/IBe,ILI/ITe JA0Ka3aTe/IbCTBa 9TUX YE€ThIPEX CBOIICTB HaTypaJIbHbIX 9HCEJI.

6. lokaxkuTe, 9TO M3 MPAMOYTOJHLHIKOB OJIMHAKOBOTO IEPUMeTpa KB IpaT MMeeT Hau-
OOJIBIIIYIO TLIOMIAIb.

6. ppanuonaJjbHble 9ncJia 1 HeCOU3MePUMbIE OTPE3KM

JeficTBuTeIBHOE HYHCIIO, He SBIISIONIEECH PAINNOHAIBHBIM, HA3BIBACTCS UPPAYUOHANL-
nowm. JI1oboe JeficTBUTEIbHOE YHC/IO @ MOXKHO 3allicaTh B BUJIC OCCKOHETHON JICCATUIHON
Jpobu (IIePHOIUIECKOlL, €C/Il ¢ — PAIMOHAIBHOE YUC/IO U HEIEPUOJUIECKOM, eC/In @ — HUp-
panHoOHATIBHOE TUCIIO).

Ecim unciio a 3amuceiBaeTcss B BUjie KOHEYHOR JIECATHIHON JpoOU, TO €ro MOXKHO 3a-
caTh B BUje OECKOHEYHOM JIeCATUYIHON Jipodu ¢ nepuojiom 9. Hanpumep,
3 3

=0,74(9) = 0,74999. ...
b b= b =
JI1s1 HOJIOKUTEIbHBIX YUCET ¢ U b paBeHCTBO b = y/a o3Havaer, 4To = a (B 3TOM
ciydae b Ha3bIBACTCS KGAOPAMHLM KoOpHem U3 a). st JII060To MO0KUTETLHOTO 9UCIa, G
ypaBHeHue T2 = a UMeer J[Ba KOPHA: T1 = \/a U Ty = — /a.

[IpuMepbl HppanHoHATBHEIX dnces: /2, V5, , e.

JloKazKeM MppaIMoHaIbHOCTh uncia /2. TIpeImonosknM, 9To CymecTByeT palioHaTb-
Hoe uncesio T Takoe, uro 2 = 2. Torma x = m/n, rje HATYpAJIbHbIE YUCTA M U N HE HMEIOT
obero femurens, orinanoro or 1. CiieioBaTebHO, X0Ts OBl OJJHO W3 YHCET M WA 1 He
nemures Ha 2 (T.e. asagercs newemmwim). Unveem (m/n)? = 2 u, smadut, m? = 2n?. Or-
CI0JIa BUJIHO, ITO YHCJIO M — deTHoe. 1loc/e nojcranosku m = 2k B paBeHcTBo 2n? = m?
nosmyunm 2n? = 4k%, te. n? = 2k? u, ciaemoBaTenpHO, YUCIO N Toxke deTHOoe. IlomydeHo
IPOTUBOPEYHE.

HO OIIpeJe/ICHUIO KBaJAPaTHOI'O KOPHA U3 HEPABCHCTB
1,42=1,96 <2< 2,25=1,5°

ciejyer, 9to 1,4 < V2 < 1,5. Anajsiorm4so, BepHbl HepaBeHcTBa 1,41 < V2 < 1,42, Tak
Kak 1,412 < 2, a 1,422 > 2. IIpuMenus ere pa3 TOT Ke IPUeM, HaifeM, 4To

1,414 < V2 < 1,415 u, snaunt, V2 ~ 1,414.
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OTuM METOJOM MJIN JIIOOBIM AJITOPUTMOM M3BJICHCHHUA KBa/JIpPaTHOI'O KOPHA MOXKHO HaXO-
JAUTHh HaXOIUThb Bcé OoJiee TOYHBIE HpI/I6JII/I}K€HI/IH qYHuCJIa \/§ paloHaJIbHBIMA YUCIaMU. Ho
HHM OJJHO U3 3TUX HpI/I6JII/I}K€HHﬁ He 6y,HeT B TOYHOCTH PaBHO KOPHIO U3 JIBYX, TaK KaK YHUCJIO
\/§ NppannuoHaJIbHO.

IBa oTpe3ka HA3BIBAIOT COU3MEPUMDLMU, €CJIU CYIIECTBYET OTPE30K, IEJI0€ TUC/IO Pa3
YKJIQIBIBAIONMINIICA B KaKJIOM M3 JIAHHBIX OTpe3koB. M3 Teopembl Iludaropa u upparmo-
HAJIBHOCTH YHUCJA \/2 CIeIyeT, 9T0 JuazoHaAb K8adpama HeCOUIMEPUMA ¢ €20 CTMOPOHOU.
JleiicTBUTEIBHO, TTYCTh @ — JJINHA CTOPOHBI KBaJpaTa u d — JJIMHa ero juaronasu. [lpes-
HOJIOKUM, 9TO cymiectByeT s > 0 takoe, uro a = [-su d = k- s, tue k,l € N (unbimu
CJIOBaMU, OTPE30K JIJIMHBI § YKJIAIbIBAETCs | pa3 Ha CTOpOHE u k pa3 Ha JIMaroHajl JIaH-
Horo Keajipara). Toryia o Teopeme IMudaropa 21%s? = k%s? u, ciemoarensho, k? = 2[°.
Orciona (k/1)? = 2, 4TO IPOTHUBOPEUNT UPPAIMOHAILHOCTH UHCIA /2.

Obuwgeryaomyproill acnexm oOmEPvIMUA HECOUSMEPUMBLE OMPE3KOE 3AKIIFOIAETC B TOM,
470 "BIEPBBIE OBLIO JOKA3ATEIBHO YCTAHOBICHO OTCYTCTBHE U€r0-TO — B JAHHOM KOHKDET-
HOM CJIydae oOIIeil Mepbl CTOPOHBI U AUaroHaJn OJHOTO 1 TOoro ke Kaagpara” (cum. [18, ¢.9]).
OTKpbITHE HECOU3MEPHUMOCTH, T.e. OOHApy’KeHNe TaKUX BEJIMYUH, OTHOIIEHHE KOTOPBIX He
MOZKET OBITH BBIPAKEHO C HOMOIIBIO OTHOIIEHNUSI IIeJIBIX YUCEJI, SIBJISIeTCsI HAUBBICIIAM JI0-
crukenneM daropuiicKoil MKoJblY 1 ITIOBOPOTHBIM TAIIOM B DA3BUTHH BCEH MaTeMaTH-

kn'',

Y1upakHeHUs.

1. ITocTpoiiTe oTpe3KHU, JJIUHBI KOTOPBIX PABHbI V2 1 /3.
2. JlokaxKkuTe nMpparmoHaJIbHOCTb YHUCJIa V5

3. Erunrsane, 3ameHsds M0/ b KPyra IUIONAIbI0 PABHOBEJUKOIO KBajpara, OpaJin
3a cTOpOHY mocsenero 8/9 nuamerpa kpyra. Haiiaure orcioa mpubiimzkeHHOe 3HAYCHUE
quciaa 7. CpaBHUTE MOJIYUEHHBIH pPe3y/JbTaT C HEPBBIMU CTPOIUMU OIEHKAMU YHUCIA T,
HaitgenneivMu Apxumegomt:

1 1
37—? <7< 3? wm  3,1409... < 7 < 3,1428....

9Tludaropeiickas cucreMa 3HAHMIT COCTOSAIA U3 YeTHIPEX Pa3/iesonB: apudMeTuku (YUeHun o IucIax),
reomerpun (yueHnH o (bUTypax U UX U3MEPEHNH), My3bIKU (yUeHUM O TAPMOHUHU UJIM TEOPUU MY3BIKH) U
acrpoHoMun (yduenun o crpoenun Beesnernoit). Haubosbinii paciser mxossl [Indaropa nabmonancs B V
— navaJie VI Beka j10 Haedi spsl (cM., Hanpumep, [2], [3], [4, ¢.109-114] u [6]). [Toryuennsle nudaropeiinamu
MaTeMaTuIecKue pe3ysIbTarhl Hamnm orpaykenne B "Hagamax" Eskauma.

10Teopemy 0 HECOM3MEPHMOCTH IHMArOHAIN KBaJIPATA C €r0 CTOPOHOI MOJIE3HO CPABHUTE C TeopeMoii [6-
pesrst. B 1931 . ['€nenp nokazast, 4To B J1000i POPMAIBHON CHUCTEME, CO/lepIKAIIeil djIeMeHTapHY0 apud-
METHUKY, MOXKHO CKOHCTPYHPOBATDH MPEJJIOXKEHNE, KOTOpoe OyJ/IeT 3aBeIOMO UCTHHHBIM, HO B MPUHIIUAIE HE
JTIOKa3yeMbIM cpejicTBaMu 1ol cucreMbl. [lo Teopeme ['€nmest, monast hopMan3anyst 3HAHUST HEBO3MOXK-
HA, a IOHATUA UCTUHHOCTHU U JOKA3YEeMOCTH IIPUHIUIIUAIBHO HEBOZMOXKHO CJIEJIATH SKBUBAJECHTHBIMUA (CM.,
Hampumep, [17, ¢.3], [18, ¢.389]).

1B pacore Apxumena "M3mepenne kpyra" joxasana teopema: "IlepunmeTp BCSKOrO KpyTa PaBeH YTPO-
€HHOMY JIMAMETPY C U30BITKOM, KOTOPBIH MEHBIE OJHOM CeJbMON YacTH JUaMeTpa, HO OOJIbINE JIECSTH
ceMbjiecsIT nepBbix " (cM., Hampumep, [3, ¢.25]).
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4. Axujtec crapTyeT B CTa MeTpax MO3aiM Ueperaxiu OJHOBPEMEHHO C Hell m OexKuT
co ckopocThio 36 kM/4. Uepernaxa mnepensuraercs co cKopoctbio 36 mm/cek. Ha kakom
PACCTOSTHUE OT cTapTa depernaxu Axusuiec gocTurter eé? 3aluinnTe OTBET B KUJIOMETPAaXx,
MeTpax U caHTHMeTpax 2.

5. CoriacHO HEKOTOPOW MOJIE/IN O Pa3MHOKEHHH OaKTephil KayK/Iylo CeKyHIy OakTe-
pun yaBanBaroTcs. depes CKOJIBKO CEeKYHJI YUC/I0 DaKTepuil mpeB30iaeT IucIo IPOTOHOB 1
neiirponor B Cosneunoii cucreme (KoTopoe onennsaercs ducaom 1057).

6. OHO U3 omIpeaeIeHIIT INC/Ia € OCHOBAHO Ha PaBEHCTBE

J
1 X

Kakoii reomerputeckuii cMbIC/T 9TOTO paBeHCTBA?

7. CueTHbIe MHOXKECTBa U MOIIIHOCTDb MHO2>KECTB

Beckoneunoe MHOXKeCTBO A Ha3BIBACTCSI CUETMHVILM, €CJTH €T0 9JIEMEHTBl MOXKHO 3aHY-
MepoBaTh. MHuoXKecTBO A cueTHOe, ecjii CyIecTByeT B3alMMHO OJHO3HAYHOE COOTBETCTBHE
MeK Ty MHOKeCTBOM A u MHOKecTBOM N HATypaJsIbHBIX dnces (MHaYe TOBODS, CYIECTBYET
orobpaxkenne mHOKecTBa N Ha A Takoe, 4TO KaxKJIOMY HATYPAJIHHOMY YHCJYy COOTBET-
CTBYeT POBHO OJIMH 3JIEMEHT MHOXKeCcTBa A 1, 06paTHO, KarXKJIOMY 9JIEMEHTY MHOXKecTBa A
COOTBETCTBYET POBHO OJIHO HATYPAIHHOE UUCIIO).

MHO2KeCTBO 9€THBIX HATYPAIBHBIX YHCE] CUETHOE, B3ANMHO OJHO3HATHOE COOTBETCTBHE
MEZK/Ly 9THM MHOKECTBOM H MHOKecTBOM N ycTanapiauBaeTcs 1o npasuiy: k <> 2k, k € N.
MmuoxectBa Z n Q Toxe caernbie (cM., Hanpumep, (8, § 3|).

B kax/10M OECKOHETHOM MHOXKECTBE MMEETCs CIETHOE MOJMHOKECTBO.

Hamomuum, gro

0,1]]={zeR: 0<z <1}
Orpesok [0, 1] He gBIgETCA CIETHBIM MHOMKECTBOM. DTO YTBEPXKICHUE JIOKA3bIBACTCH Jua-
eonaavroti npoyedypoti Kanwmopa®®. Tlpemnosoxum, uto Bee uuciaa orpeska [0, 1] samyme-
POBaHBI B [IOCJIEIOBATEIHHOCTh:

a1,02,03,...,0p, ...

Bripasum kaxi0e aucsio orpeska [0, 1] B Buge 6ecKOHEeUHOi JecaTuaHoil Apobu, 3aimchbBasd
(U1 OJTHO3HAYHOCTH) KOHEUYHbIE JECATUIHBbIE IPOOU KaK JIpobU ¢ JEBATKOH B IIEPUOJIE
(manpumep, 0,25 = 0,24(9) = 0,24999...). Torna

a; = 0, 102003001415 - -

12312 3amaua cBa3ana ¢ amopueil 3enona "Axunaec u yeperaxa , 0 KOTOPO# MOYKHO IPOUUTATE, HAIIPH-
Mep, B [4, c. 161] u http://www.proza.ru/2012/07/02/453.

13Teopr Kantop (1845-1918) — HeMmenkmii MaTeMaTHK, CO3JATeNb TEOPHH MHOKecTB. OCHOBHBIE Teo-
pPEMBbI TEOpUU MHOXKeCTB u3jiokeHbl B crarbe B.M. Tuxommposa B xypuase «Ksamr» (NeH, 1995;
http://kvant.mccme.ru/1995/05/).
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u, BoobOIIe, s jiroboro n € N nmeem
ap =0, Q1 23 patins - .., i € {0,1,...,9},
TJIe Qi — MU@PHI YUCIa G, B JECATUIHON cucTeMe cuucjieHus. BosbMem 1nciio

b=0,5182038405 . . .,

Takoe, 9to B = 1, ecomt ayy # 1, u [y = 2, ecm ;= 1; BoobIme, jyist jioboro n € N
nostaraeM 3, = 1, eciit vy, # 1, u B, = 2, eciit vy, = 1. D10 umcsio b npuHaIeKUT
orpe3ky [0, 1] u He coBIaaeT HU C OHUM U3 UHCEIT Ay, TAK KaK [, 7 Oy, 1015t Beex 1 € N.
[Tostyueno nmporuopedune. Takum 06pazom, HecuerHocTh orpeska [0, 1] gokasana.

ToBopsT, 4TO MHOXKECTBO A HMEET MOUHOCTL KOHMUHYYMA, €CIIE CYIIECTBYET B3aUMHO
OJIHO3HATHOE COOTBETCTBHE MEXK Iy MHOKecTBoM A m orpeskom [0, 1]. MuoxkectBo R jeit-
CTBUTEJILHBIX YHCEJI UMEeeT MOIIHOCTL KOHTUHHYMa. st mobbix a,b € R, a < b, cienyro-
I1e MHOYKeCTBA UMEIOT MOIIHOCTh KOHTHHYYMa: 0TPe30K |a, b], uarepsat (a, b), MHOKeCTBO
(—00, a)U(b, +00), mekapTos KBajpar |a, b]? u nekaproBo npousseenue (—oo, a) X (b, +00).
MormHOCTh KOHTHHYYMa UMEIOT TaKyKe IIPOU3BOJILHBIE IIPAMast, KBaJIpaT, KyO, OKPY?KHOCTbD,
KPYI' U ILJIOCKOCTb.

ToBopsiT, uTo MHO)KeCcTBa A U B MMEIT OJIMHAKOBYIO MOUHOCTL, €CJIH MEXKIY STUMU
MHOYKECTBAMU CYMIECTBYET B3AUMHO OJIHO3HAYHOE COOTBETCTBHE. B 9TOM cityuae mmeeTcs
orobpaxkenue ¥ u3z A B B Takoe, 4TO JjId KarxKJIOTO dJeMeHTa & € A CyIIeCTBYeT €JInH-
CTBEHHBII 9j1eMeHT y € B takoii, ato y = ¢(x) u, 0bparHo, /I KayKI0ro jieMeHTa y € B
CYIIECTBYET DOBHO OJIMH 9JIEMEHT MHOXKecTBa T € A rtakoii, uro y = ¢(z). CuerHocts
MHOXKeCTBa A paBHOCHJIBHA TOMY, 9TO A paBHOMOIITHO MHO)KeCcTBY N. MHOX)KecTBO A mMmeeT
MOIITHOCTh KOHTUHYYMA, €CJIH OHO PaBHOMOIIHO oTpe3Ky [0, 1].

Koneunbie MHOKeCcTBa A 11 B MMEIOT OJIMHAKOBYIO MOIITHOCTH TOIJIa U TOJIBLKO TOTA, KO-
I'J1a OHM COCTOAT U3 OJUHAKOBOIO YHUCJIa 3J1eMeHTOB. MHoxkecTBO A He ABJIseTCsd KOHEUYHBIM
(T.e. sABIETCA 6ECKOHEUHDIM) TOTJA M TOJBKO TOIJA, KOIJIA CYIIECTBYET MOJMHOYKECTBO
C C A, otimaHoe 0T A ¥ paBHOMOIIHOE MHOXKECTBY A.

MuozkecTBO B MMeeT MOITHOCTh, OGJIBIIYIO MOITHOCTH MHOXKeCTBa A, ecjiu cyIiecTByer
noamuozkectBo C' C B, paBHomomnoe A, HO B MHOX)KecTBe A HET JacTu, paBHOMOIIHOM! B.
['eopr KanTop mokasaJji, 9T0 MHOXKECTBO BCEX IOJIMHOYKECTB IIPOM3BOJILHOIO MHOXKeCTBa A
MMeeT MOIIHOCTD, OOJIBITYI0 MOIITHOCTH MHOXKecTBa A.

Bot uro mmmer Anpu Ilyankape!* o pesyabprarax Ieopra Kanrtopa:

"TlonsiTre GECKOHETHOCTHU y2Ke JIABHO OBLIO BBEJIEHO B MareMarTwKy. Ho sTa Geckoned-
HOCTDH ObljIa TaKoil, Kakyio (pumocodbl HA3BIBAIOT MOTEHINAIbHONE. B MaTemaTnke 6ecko-
HEYHOCTH 00O03HAYA 8 KOJUIECTBO, CIIOCOOHOE PACTH BBINIE WM HUXKE KAaKOro Obl TO HHU
OBLIO TIpejieia; 9TO ObLIO M3MEHSIONEeecsd KOJIMIeCTBO, O KOTOPOM MOXKHO OBLIO CKa3aTh,
YTO OHO TIepeiijIeT BCe MPEJIe/ibl, HO HeJIb3s OBbLIO CKa3aTh, UYTO OHO WX reperio. Kanrop
PEIIII BBECTH B MATEMATUKY aKTYAJIbHYI0 OECKOHETHOCTD, T.€. KOJTMIECTBO, HE TOJIBKO CITO-
cOOHOE TIepeiiTi Bee Mpeesibl, HO yaKe meperre/aee depe3 Hux. OH mocTaBui cebe BOIPOCHI

14 Aupu Ilyankape (1854-1912) — mematonmiicst (bpaHILy3CKU MATEMATHK.
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BPOJIe CJIEIYIONINX: CYIIEeCTBYET Ji OOJIbIIe TOYEK B MPOCTPAHCTBE, UeM me/bix uncen! Cy-
IecTBYeT Jin OOJIbIlIe TOYeK B IMPOCTPAHCTBE, 9eM TOYeK Ha mockoctu! U tak masee..."
(em. [15, ¢.368]).

Y1pakHeHusI.

1. YkaxknTe BCe B3aMMHO OJHO3HAYHBIE COOTBETCTBHUSA MeEXKJy MHOKecTBamMu A =
{a, 8,7} u B =1{1,2,3}.

2. JlokaXuTe CUYETHOCTb MHOYXKECTBa Z TejbiX unces. [IpuBeaure npumepbl CUETHBIX
ITOJIMHOKECTB MHOXKecTBa Z. BepHo i1, 4TO BesiKOoe OECKOHEYHOe ITOJIMHOYKECTBO MHOKe-
cTBaa Z CYeTHO!

3. Jlokaxkute CIeTHOCTb MHOXKeCTBa Z X 7.

4. Jlokaxkure, 9410 00beIUHEHNE JIIOOBIX ABYX CUETHBIX MHOXKECTB SIBJIETCSA CUYETHDBIM
MHOKeCTBOM. BepHo Ji aHAJIOTHIHOE CBOMCTBO J1/Ist 00'be IMHEHNsT KOHETHOI'O MJIM CIETHOTO
YUCJIa MHOXKECTB!

5. Jlokaxkure cueTHOCTh MHOXKecTBa (Q pammoHaIbHBIX UHCe.

6. lokaxkure, 910 ecyin U3 HECKOHETHOTO MHOXKeCTBa A yIauTh MPOU3BOJIbHOE KOHEU-
HOE MHOYKECTBO, TO IIOJIYYUTCsI MHOYKECTBO, pAaBHOMOIITHOE MHOXKECTBY A.

7. ﬂOKa)KHTe, 9TO KazKJ0€ U3 CJICAYIONINX MHO2KECTB MMEEeT MOIHIHOCTH KOHTHUHYYMa.:
0,1], (-m ), (0,00), R, R\Z

8. ITosbp3ysich Tem, aro mHOKecTBO (Q cuerHOoe, a R HecueTHOE, JTOKAXKHATE, ITO MHOMKE-
CTBO UPPAIMOHAJIBHBIX YUCEJT HECUETHO.

8. Jloruka BBICKA3bIBAHUI

Ha Bompoc "Yro takoe soruka?" orBeuator mo-pasnomy. Bor uro Hamnmcano B mpejin-
cjoBun K y4aebHuky [12[:

"Jloruka — 9T0 pyndamenmarvrai pa3dsumas meopemuieckas JUCUUNAUNG, TTPEKpac-
HBII 00pasey, nocmpoenus cmpoz0ts HayuHot meopuu, Pa3pabOTKU ee COJIePKAHUS U aHA-
Jm3a TIybokux 1mpobseM "dmcToit Haykm', 3TO OTIMIHOE 3HAKOMCTBO C KOHKPETHBIMI
MEeTOJIaMI U TpueMaM#u pabOThl TeX, KOro Mbl Ha3biBaeM "ydYeHBIMU B O0JIACTH TOYHOTO
sHaHus"...

Jloruka — 310 0cobas dyxrosHo-npeobpasyrouLas npaxmuka. Byrydau mo caMmoMy cBoeMy
CyLIeCTBY JUCIUILIMHOMN, CHHTe3UPYIOeil He3eMHYI0 KpacoTy MaTeMaTuKu'® ¢ ryMaHUCTH-
YecKoil 1mossueit huocodun, JOruKa MorpyKaer dejoBeKka B MUD ICMemuKy 0cob020 poda
— screruku VHTE/LIEKTYyaIbHOTO, O KOTOPOI eIle BeJTUKIii AprucToTe/ib — OCHOBATEb JIO-
UK — TOBOPWJI, UTO MPHUODIIEHNE K HEll eCTh BBICIIEE CYAThE U TEeM CaMbIM 0e3yC/IOBHAs
1eJIb JIJIs YeIoBeKa (IIOCKOJIbKY MMEHHO OHa B YHCTOM BHUJIE BbIDarXKaeT CYIIHOCTD Ye/I0BeKa,

15A 70, uTO OHa HezeMHasl, XOPOIIO W3BeCTHO erme co Bpemen ILmatona (IV B. 10 H.3.).
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KaK pasymHozo cymectsa). JIormka oTKpbIBaeT 4eI0BEeKY HOBBIN NOPU30HT ObITHS (B KAKOM-
TO CMBICJIE €ro, 4esloBeKa, cobcmeennoe "uaMmepenne") — usMepeHue '"MO3HABATEIHHOIO
yaupjiaerus' ... Jlornka JgeMOHCTpUpyeT HaM BCIO KPacoTy yMa, KakK OHa eCTh. Jlormaeckas
IpobIeMaTuKa, CAMbLM MECHBIM 00pa30M CBA3aHA C MPEIEIbHBIMI MHPOBO33PEHIYECKUMU
Borpocamu, "mocaegauMu" OCHOBaHUSIMEA OBITHSA U ITO3HAHU. ..

Jloruka — 9T0 UCKYyccmeo MuleAums 6 NPaxmuueckoMm CMbLCAE IMO20 CAO0BA. ITO Pe-
aJibHasi 0OTPAbOTKA HEOOXOINMBIX HABBIKOB MBICJUTE/IHLHON IeATEe/IbHOCTH Ha KOHKPETHBIX
coaepzKaTe/IbHBIX IIpUMeEpax, MHOT'ME€ U3 KOTOPBLIX ITPEACTaBJIAIOT CO6OI71 CaMbI€ 4YTO HU Ha
ecthb "peanpHo-xkusHennbe"! caydan.'%"B sTom acmekTe JormKa BRICTYIIACT KaK Npaxmu-
Yeckas QUCUUNAUHG.

OcHoBHBIE 381841 JedYKMUBHOT NOLUKU:

1. Beigenenne u cucremarusaliius MPaBUIbHBIX YMO3aKJ/IIOYEHU, T.e. 0TOOP M3 MHO-
ZKeCTBa IIePeX0o/10B OT JAHHBIX 10 BBICKA3bIBAHUI K OJJHOMY BBLICKA3bIBAHUIO TEX, KOTOPLIC
rapaHTUPYIOT coxXpaHeHue MCTUHBI. PopmyrmpoBaHUe YETKUX (a(b(beKTI/IBHLIX, HOCSIIINX
AJITOPUTMUAYCCKUNA XapaKTep) KPUTEPUEB YCTAHOBJICHUA (He)npaBI/IJIbHOCTI/I YMO3aKJIIOYe-
HUIL.

2. Broljejienne u3 BCero MHOXKECTBA BBICKA3BIBAHUI ITOJIMHOXKECTBA JIOTUIECKH HUCTHH-
HBIX.

Buickasvieanuem Ha3bIBAIOT IIOBECTBOBATE/IBHOE IIPEIJIOKEHNE, KOTOPOEe JIMO0 MCTUHHO,
Jinbo J103kHO. JI1000€e BhICKa3bIBaHUE IMPUHUMAET OJHO M TOJIBKO OJIHO 3HAaYeHue u3 Habo-
pa {0,1} (3mecy 1 obosHauaer mcTHHHOCTHOE 3HadeHne "mcruHa", a (0 — HCTHHHOCTHOE
sHavenne "y1oxkb"). Jlornka BbICKA3bIBAHWIN SBJISETCS OJHUM U3 BAPHAHTOB JIe/IyKTHBHOIL
gorukn. O TOM, KaKue YMO3aKJIIOUeHNs B KJIACCHIECKOI JIOTUKE BBICKA3BbIBAHUI CIUTAIOTCS
[IPaBUIbHBIMK, CKAQ3aHO B KOHIIE HACTOSIIErO pa3Jieia.

Crooichnie 6bLCKA3BLEAHUA — ITO TAKIE BbICKa3bIBaHUA, B COCTaBe KOTOPBLIX MO2KHO BBI/IE-
JIATh JAPYI'u€ BbICKa3bIBaHUA KaK HUX COOCTBEHHBIE YaCTH. BbICKaBbIBaHI/Ie, HE ABJIdIomieecd
CJIO2KHBIM, Ha3bIBa€TCA NPOCIMbIM. 3HaueHne CJIOXKHOI'O BLICKA3LIBAHUA OJHO3HaYHO OIIpe-
JeJIdeTcd 110 3HaYCHUAM COCTaBJIAIOININX €r'0 IIPOCThIX BBICKA3bIBAHUIA. Z[J'IH 0003HaIEHI

IPOCTBIX BBICKA3LIBAHUIA UCIOIB3YIOTCH NPONOZULUOHAALHIE nepemenmvle p, q, T, s, . . . .

B kuaccuneckot aoeure svickasvisanut (KJIB) ocHOBHBIME JIOMHYIeCKUME OTI€PATIUSME
ABJIAIOTCA: oTpulianue (obo3HaYaeTcst 4epToit ceepxy, uuTaioT: "He"), KombroHKIuA'S A
(amraror: "u"), auzblonknug V (auraor: "wim"), nMmiumkanus — (qurator: "ecan ..., T0")
U 9KBUBaJIeHIUs <> (dauraoT: "Tora u TojabKo Torua | "sxBuBasenTHo" | "paBHOCHIHHO" ):

6B cpenne Beka (¢ cepemunnt XII B. 110 cepeaunbl XIV B.) JIOrMKa BXOIUIA B TAK HA3LIBAEMBII MpPueu-
YM -— IIUKJI U3 TPEX HAYK, B KOTOPbI, KPOME JIOTUKHU, BXOJUJIA €Ille TPAMMATHKA U PUTOPUKa. | pamMaTuka
OTBeYaJIa Ha BOIMPOC, KaK MPABUILHO TOBOPUTH, PUTOPUKA — KaK TOBOPUTDH M3AIIHO, & JOTHKA — KaK CIe-
JIaTh TaK, ITOOBI BBIBOJBI, K KOTOPBIM IPUXOINT HUEJIOBEK B IPOIECCE PACCYKIACHUsI, ObLI OOOCHOBAHBDI.
N3ydenne 3Tux Tpex HAYK B yIEOHBIX 3aBEJIEHUSAX TOTO BPEMEHU OBIIO 00SI3aTETbHBIM.

170t nat. propositio — BHICKA3LIBAHIE.

¥Y9acto kombloHKIMIO 0603HAAIOT cUMBOJIOM &, a OTpUTIAHUE — CHMBOJIOM I; cM., Harpumep, [12], [14].

15



plalpAg|pVeglp—qlpeg
| D 0(0] 0 0 1 1
01 0[1] 0 1 1 0
10 1ol o 1 0 0
11 1 1 1 1

BI/I,ZLHO, 4TO MMIIMKalldd p — ¢ JIO2KHa B €JIMHCTBEHHOM CJIy4dae: KOorJa IIOCbLIKa p
MCTUHHAa, & 3aKJII0YEHHUE ¢ JIO2KHO, & 3KBUBAJIEHIIUA P <> ¢ UCTHUHHA B TOM M TOJHBKO B TOM
ClIy4dae, KOI'/la BbICKa3bIBaHUA P U ¢ UMEIOT OJUMHAKOBBLIC JIOTHYIECCKHNE SHAYCHUA.

Dopmyav, B KJIB orpeensgrores cieayonmMu TpaBUIaMu:

1) mporosunuoHabHbIE TIEPEMEHHBIE P, ¢, T, S, ... SABJSIOTCA (DOPMYJIAMHE;

2) ecm A u B — dopmyner, o A, AANB, AVB, A - B, A & B - toxe
dopMyIB.

QopmMmyiia, BXOJSINAA B COCTaB HEKOTOPO# OoJiee CJIOXKHON (DOPMYJIbI, HA3BIBAETCS €e

nodghopmy.aoli 1 BbLIEIAETCsT CKODKAMU € YI€TOM HPHOPHUTETa JIOMMIECKUX OlepaIluii:
1) orpuranue, 2) KOHBIOHKIUA, 3) JU3BIOHKIMS, 4) UMILIMKAIHA, 5) SKBUBAJICHIIU.

Jns bopmam3anyu CJI0YKHOTO BBICKA3bIBAHUS CJIELyeT:

— BBIJIEJIUTH BCE TIPOCTHIE BHICKA3bIBAHUSI, KOTOPHIE BXOJAT B COCTaB JJAHHOI'O BLICKA-
3bIBaHUsI, 1 0003HAYUTH UX IPOINO3UIMOHAIBHBIMU II€PEMEHHBIMIU;

— 0003HaYUTH I'PAMMATHYECKNAE COIO3bI M 3HAKU MYHKTYaIlUd 3HAKAMU COOTBETCTBY-
FOIUAX JIOTHYIECKUX OIEePaIlnii;

— 3amnmcaTh (HopMyIIy.
Hampumep, dopmausarmeii BbICKa3bIBaHUs "CTYJIEHT He 3HAeT HU (PU3NKHW, HU UCTOPUN
TOIJIa ¥ TOJBKO TOIJIa, KOIjla OH He 3HaeT (pU3MKY WU ucropuio" ssisiercs (opmysia

F=(pAq < (pVa),

rie p = {crynenr 3Haer dbusuky}, ¢ = {cryaent 3uaer ucroputo}. Popmyast Fy =pA G u
F, = (pV q) asrsiores nogdopmyrnamu dhopmyiist F.

Kaxknast bopmya umeer mabauyy ucmurnocmu. B meppoii cTpoke 3Toi TabJIMIIbI 3aI1i-
CBIBAIOT BCE ITPOIO3UINOHAILHBIE TIEPEMEHHbIE, BXOIAIINE B (DOPMYJLy, OA(MOPMYIIBI JTaH-
Hoit (hopMmyJibl U caMy (pOpMyITy, a B Hocjeynme 2" CTPOK COOTBETCTBYIOIIUE JIOTUIECKUE
3HaYeHUs (371eCh N — KOJMYECTBO MPOIO3UIMOHAIBHBIX TlepeMEHHBIX B (hopmyie). Popmy-
Jla, HA3BIBAETCS G6bINOAHUMOT, €CJIN OHA IPUHUMAET JOrHYecKoe 3HadeHne "mcrmHa' Xors
OBl IIPU OJHOM JIOIYCTUMOIl MHTEPIPEeTAlni BXOAANINX B Hee IPONO3UIIMOHAJILHBIX IIepe-
MeHHBIX. Ecu dhopmysia He ABJISETCs BBIITOJTHUMOI, TO OHA HA3BIBACTCS MOAHCICCMEEHHO-
A0ACHOT, IITH NPOMUBOPEUUEM.

CocTtaBuM TabIUIy UCTUHHOCTU (DOPMYJIBI

Q=(—q AD

[Hoxdopmyitst 3T0#t hbopmysibL: p, q, P, p — q. Jloruvueckue 3uHadeHus hopMmysibl Q yKazkem
B IIOCJIeHEM CTOJIOIE TaOJIUIIHL:
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Bumo, aro dopmyna Q BbiogHIMA.

Dopmysia HA3BIBAETCA 00ULe3HAYUMOT GOPMYAOT WA Ma8MOoA02uel, €CJI OHA TTPUHE-
MaeT JIorudecKoe 3HadeHne "uctuna mpu JI000H JOMyCTUMOM WHTEPIIPEeTAINN BXOIAIINX
B Hee IPOIO3UIMOHAIBHBIX IIepeMeHHbIX. Besikas obniesnaunMas (popMysia BbIpaykaer A0-
euneckutl 3axon. IlpaBuIbHbIE pacCyzKI€HUsT — 3TO PACCYKIEHUSA B COOTBETCTBUU C JIOTH-
YEeCKUMU 3aKOHaMMU.

B npuBeneHHBIX BBINIE JOKa3aTeIbCTBAX OECKOHEYHOCTH MHOYKECTBA MPOCTBIX UUCE,
HPPAIMOHAILHOCTH YHC/Ia /2 i HecderHoCTH oTpesKa [0, 1] uncronbp3osan memod npueede-
Hus K npomusopeyuro (contradictio in contrarium). CHauaia IPUHUMAIOT [IPEJIIIOIOKEHHE,
YTO JOKa3bIBacMO€ YTBEP2KJ/ICHUE P HEBEPHO, a 3aTEM ITIOKa3bIBalOT, YTO IIPU TaKOM IIPEIIIO-
JIOYKeHnU OBLIO ObI BEPHO HEKOTOPOE YTBEPKJICHUE ¢, KOTOPOE 3aBeIOMO HeBepHO. OTcioia
CJIEJIyeT, 9YTO YTBEPKICHUE P BEPHO. DTOT METOJI JOKA3ATEIbCTBA OCHOBAH Ha (DOpPMYJIe

T=((p—q) N7 —p

N3 cnemyromeit Tabymisl BuIHO, 9T0 hopmysia T gaBiisgeTcs TaBTOJIOTHEN:

pla|plqg|p—=q|(p—>gAng|T
olol1[1] 0 0 1
of1[1]0] 1 0 1
1jojo[1] 1 1 1
1/1]of0] 1 1 1

Creyromniye 3aKOHBI OTHOCATCSA K UHCJIY OCHOBHBIX JIOTHIECKIX 3aKOHOB.

1. 3aKOH HUCKJIIOYEHHOro TpeTbero: AV A.
U3 dsyx npomusopevauyuz dpye dpyey evickasviearud, no kpatinet mepe 00HO UCTNUHHO.

2. 3akoH ABOITHOTO oTpullaHUsa: A <> A.
Jlsotinoe ompuyanue 8bCKA3DEAHUA IKGUBAAECHINHO €20 YMBEPHCIEHUI.

3. Bakon kouTpanosumuun: (A — B) < (B — A).
H3 nepsoeo svickasvieanus euimeraem 6mopoe mozda u moabko mozda, K020a u3 om-
PUYAHUA BTMOPO20 BHICKA3BIEANUA GOIMEKALTN, OMPUUAHUE NEPEO2O.

4. 3akonsl ae Moprana: (AAB) < (AVB), (AVB) <« (AAB).
Ompuyanue KOHBIOHKYUY IKEUBAAEHIHO OUSBIONKYUL OMPUYAHUL, 0Mpuyarue Juss-
WOHKEYUU IKBUBAAEHTIVHO KOHBIOHKYUL OMPUYAHUTL.

1906 ocHoBHBIX JTOrMHUECKNX 3aKOHaX cM., Hapumep, B [1] u [12].
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5. 3akoH Tpan3sutuBHocTu ummaunkamun: ((A — B)A (B — C)) —» (A — C).
Ecau u3 nepeozo 6vlcka3vl6anua 6bIMeKaem 6mopoe, a U3 6Mopozo — Mmpembve , mo U
U3 NEPE020 GHICKAZLIGANUA GHIMEKALTN, MPEMbE.

6. 3akon orpunanus uMmmuimkamun: (A — B) < (A A B).

7. 3aKoHBbI KOMMYTAaTUBHOCTHU JU3BbIOHKINNA 1 KOHBbIOHKIINN:

(AVB) & (BVA), (AAB)< (BAA).

8. 3aKOoHBI aCCOMMATUBHOCTUA AN3bIOHKINN M KOHbIOHKIIIN:

(AV(BVC)) < (AVB)VC), (AA(BAC)) < (AAB)AC).

9. 3akoHbI JAUCTPUOYTUBHOCTU AUIBIOHKIINUA OTHOCUTEIbHO KOHBIOHKIIUU U
HaobopoT:

(AV(BAC)) < (AVB)A(AVC)), (AABVC) < (AAB)V(AAC)).

B zakonax 1 — 9 uepes A, B u C obo3zuavenn mpoussosbibie dhopmyast KJIB. 13
9TUX 3aKOHOB BUJIHO, UTO OIEPAIIUH HAJT BICKA3bIBAHUSIME AHAJIOITIHBI COOTBETCTBY FOIIAM
orepaIusM HaJl MHOKecTBaMu. Hampumep, 3aKOH TPAH3UTUBHOCTU MMILTUKAIIUN COOTBET-
CTBYET CJIeJIYIOIIEeMy CBOHCTBY st MHOXKecTB: eciu A C Bu B C C, 10 A C C. Kak n
JIJIE MHOXKECTB, (popMyJIbl n ymo3sak/oderus KJIB dacro umocTpupyior JuarpaMmmMamMu

itnepa-Benna?.

Ymosaxarovwernue — 3T0 1polece, B pe3ylbTaTe KOTOPOI'O U3 OJHOIO MJIA HECKOJILKHUX
JIAHHBIX BBICKAa3bIBaHUIT (IIOCHLIOK) BBIBOJUTCS HOBOE BbICKa3blBaHUe (3ak/rodenue). 13

dopmyn Xy, ..., Xy aocuuecku caedyem dopmyna Y, ecau He CYIIECTBYET TaKOi MHTEp-
IpeTaluy MapaMeTpPoB, BXOJMAINIUX B COCTaB Xi,..., Xy, U Y, IIPU KOTOPOH KaxKjas U3
dopmyn Xy, ..., Xy, npuHsia 06 3Hadenue "ucruaa" |, a popmysia Y — 3nadenne "1oxb".

B srom cityuae dpopmysia
XiAXo A AXpn—Y

SBJIAETCH TABTOJIOTHEH. Y MO3AK/IIOUEHNE SIBIAETCH NPABUALHLM TOTJA W TOJBKO TOT/IA,
KOTJIa M3 €ro MOCBLJIOK JIOTHYECKU CJIeIyeT ero 3akjodenue. [[puBeiennas Boie TabInma
uctuaHocTu iyt popmysibl T nokaswiBaet, ato u3 gopmyn X1 = p — ¢ u Xo = ¢ JIOTU-
gecku ciemayer dopmyna Y = p. [losromy ymozakiodenne "contradictio in contrarium"

ABJIACTCA HpaBI/IJH)HI)IM21 .

20B jroruke mog muarpammoit Ditepa-Benna mveoT B BuIy "HEKOTOPYIO rpadHHecKyio cxeMmy, Ha KO-
TOPOi IPeICTABICH YHUBEPCYM PACCYZKICHHUA, PA3OUTHIN 110 HEKOTOPOMY CIHCKY HapaMeTPOB Ha B3aUMHO
JIOIOJTHATETBHBIe ofkTaccer” |1, ¢.416].

210 mambosiee pacIPOCTPAHEHHBIX CIIOCOOAX MPABHILHBIX PAcCysKIeHnit cM., Hampumep, B [1, § 4.2], [12,

§ 3.6] u [19, § 6]
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YiupakHeHUs.

1. ITpuBeuTe IpuMEPHI TPOCTHIX U CJIOXKHBIX BHICKA3bIBAHUIA.

2. @opmasinzyiite BeicKa3biBaHue: "FKcyim oH yMHBIN 9e/I0BEK, TO OH YBHJIUT CBOO OINA0O-
Ky, ¥ €CJIU OH MCKPEHHUI YeJI0OBEK, TO OH Ipu3HaeT ee'.

3. IIpoBepbTe, dABJIIETCS JTU TABTOJIOTHEH (hopMyJia

F=pAq < (V).
4. B Xoe ciieCTBUA YCTaHOBﬂeHa NCTHUHHOCTDH CJ'Ie,ZLyIOHLI/IX BbICKaSbIBaHI/Iﬁ 06 y‘IaCTI/II/I
B IIPECTYILJIEHUH:

1) Ecm NBanos we yuacrBoBas win [lerpos yuacrsoBas, 1o CHIOPOB yIacTBOBAII.
2) Ecsin Usanos e yuactBoBas, 1o CHIOPOB HE y4acTBOBAL.

MOKHO JIM TI0 9TUM JIAHHBIM OIPEJIE/INTh, KTO U3 M0I03PEBAEMbIX YIACTBOBAJ B IIpe-
CTYILJICHUU !

5. okaxkure 3akoubl jie Moprana u mosicHUTe UX JuarpaMMamu Jiiyiepa-BerHa.

6. YkaxkuTe auarpaMMbl Ditaepa-BenHa 111 3aKOHOB AUCTPUOYTUBHOCTH AU3bIOHKIIAN
OTHOCHUTEJIbHO KOHBIOHKITUU U HA0DOPOT.

7. CocraBbTe TaOIUIBI UCTUHHOCTU CJIELYIONUX (DOPMYIL:

1) pA(gVvT), 2) p—D,

3) (pVa) = (PN, 4) (pva) = (PA9),
5 @—q9 —(q—p), 6= (@—D),
=9 —>0—7, 8 BP9V,

9 ((pAg)—=r)—= [T = BAD).
Kakwne u3 stux ¢popmysn BemogHAMBI! ECTh J cpean HUX TaBTOJIOTHN

8. C momoIpo Tab/Iul UCTUHHOCTHA JOKAXKUTE, UTO CJIeLyIonue hOpMyJIbl dABJISIOTCS
TaBTOJIOTUAMMU:

1) pA(pVaq) < q, 2) pV(pAq) < q, 3) (p—q) < (@Va),
4)p— (¢ —p), 5 p—(p—q), 6) (p—7q) < (pAq),
N (G—Dp) < @p@—q, 8 (@—p —n, 9) B—=q) < (pV

9. Jlormueckue onepannn (Y) (cmpozas dussronwyua), (1) (cmpeaxa [Mupca)®* u

(wmpuz Hlepepa) onpenessaioTcest COOTBETCTBEHHO M0 (DOPMYJIaM

PYq) <= ((p—=q)V(@—Dp)), @1ta < P@AT), ((le < BVT).

Cocrasbre TabuIpl nCTUHHOCTH it onepanuii (V), (1) n (|) u JoKaKuTe TABTOJIOTHH

(pYqg) < (prq T Ve, (plg < (@A)

22fmorya cTPOTYIO TU3BIOHKINIO HA3ZBIBAIOT CYymMmoli no modyamo dea, a crpenky Ilmpca Ha3bIBAIOT
wmpuxrom Huxo.
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Kaxkoit onepannm Hai MHOXKECTBAMU COOTBETCTBYET CTPOTasl U3 bIOHKITHS !

10. Corutacuo seren;ie, xaaud Omap 060CHOBBIBAT HEOOXOTMMOCTE COXKIKEHNsT AJTeKCaH-

JIpuiicKoii 6uOIMOTEKN CjeayomuM paccy K aernem: "Eciau Bamm kHurm coryiacabl ¢ Ko-
paHoOM, TO OHU M3JIMITHU. Kcm ke BaImm KHUTU He corylacHbl ¢ KopaHoM, TO OHU BPEJIHBI.
Ho Bpenble M n3/MImHue KHATHA CJIEyeT YHUUTOXKHUTh. [loaToMy Balm KHUTU CjIeyeT
YHAYTOKUATH". 3/1€Ch II€PBBbIE TPHU BBICKA3BIBAHUS SIBJISIOTCS MTOCBLIKAME, & I€TBEPTOE —
zakjouenneM. [IpoBepbTe MPaBUIbLHOCTD STOTO YMO3aK/IIOUCHUS .

11. JTokaxxwure, aro u3 dopmyn A — B u B jorudeckn ciemyer dopmyna A.

12. Jlokaxxwure, aro u3 dopmya A VB u A mormueckn ciemyer dopmyia B.
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