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HPEAUCJIOBUE

B HacTosiiee BpeMs 3HaHHE 3JIEMEHTOB MaTEMAaTUYECKOM JIOTUKH CTaHOBUT-
csi Bce OoJiee HEOOXOAUMBIM YCIOBUEM IS TIOTYYEHHS BBICIIETO MPOQecCHOHAb-
HOTro 0Opa3oBanud. [Ipu 3TOM peub UAET HE TONBKO O CHEIHAINCTaX €CTeCTBEHHO-
MateMatuyeckoro npoduis. Kaxnapii, nomydaroniuii Beiciiee oOpa3oBaHue, J10J1-
JKE€H YMETh BBICTPAauBaTh apryMEHTAIIUI0 CBOMX MBICJIEH, a TAK)KE OLEHUBATh Mpa-
BWJIBHOCTh aPIyMEHTALMH ONIIOHEHTAa U OTHICKMBATh BHYTPEHHHUE MPOTUBOPEUUS
B HEl WJIM MIOJIMEHY TE€3HCOB.

Hapsany ¢ Hann4reMm nepBOKIACCHBIX yY€OHUKOB M MOHOTpaduii Mo Marema-
TUYECKOH JIOTHKE, TIEpeUeHb 3a/JaYHUKOB 110 3TOW JUCUUIUIMHE 3HAYUTEIbHO OoJiee
CKPOMHBII. B mpemnmaraeMoM 3aJadyHUKE-IIPAKTUKYME aBTOPBI MCIOJIB30BAIM 3a-
JAYHbI MaTepuall 0OJILIIMHCTBA U3 HUX. KpoMe Toro, B HEro BKIIFOUEH PsJT HOBBIX
3aja4. JDTO KacaeTcs MPeXxie BCEro 3a1a4 Ha JIOTUKY IIPEeIMKaToOB U, B OCOOEHHOCTH,
JIOTUKY KBAaHTOPOB. 3aJauHbIi MaTepuai Ha 3TH TEMbI B Y4€OHO-METOUUECKON JTU-
TepaType NpeACTaBIeH 0COOEHHO OE€THO, B TO BPEMs KakK, 110 HAIlIEMy MHEHUIO, 3TO
BaOKHEUILIME pa3/ieiibl JaHHOW y4eOHOU TUCIUTIIIUHBI.

Llenp 3agauHnKa — 00ECIIEYNTh CEMUHAPCKHUE 3aHATUS MO KypCy MaTemMaTH-
YECKOM JIOTMKH, a TAaK)K€ MPEAOCTaBUTh CTYAEHTAM MaTepHall JJIsl CAMOCTOSTEIb-
HOM paboTHI.

3a/1a4yHUK-TIPAKTUKYM COCTOUT U3 YETHIPEX YACTEH.

IIepByt0 4acTh COCTABIIAIOT 3a/1a4M I10 BCEM pazjiejaM MaTeMaTHYECKOU JIO-
rMKd. VX KOJIMYECTBO JOCTATOYHO KakK JJIsi IPOBENCHHSI CEMHHAPCKUX 3aHATHUH,
TaK M JJIs1 OpraHU3alliy CaMOCTOSITEIbHON paboThl CTYI€HTOB. 3aJa4uM 3TOM YacTu
pa3OUTHI HAa TEMBL.

Bropas uacte npencrtaBisier co0OMl CUCTEMY WHIWMBHUIYAIbHBIX 3aJaHHM
(14 3amanuit mo 30 BapuaHTOB B Ka)XXJOM 3ajJaHuu). PaboTa ¢ HUMHU MO3BOJISET
OMEpPAaTUBHO KOHTPOJIMPOBATh YCBOEHUE MaTepuaja W B 3HAYUTEIBHOW CTENEHU
pemarb npodsieMy TeKyllei 0OpaTHON CBA3H.

TpeTbst yacTh — 3TO OTBETHI U yKa3aHUs K pelIeHuto 3aaa4. OHa 1Mo3BoJIseT
CTYJIEHTaM KOHTPOJIMPOBATH MPOIIECC PEIICHHUS, CIIPABUTHCS C BOSHUKAIOIIUMHU 3a-
TPYAHEHUSIMH, COEP>KUT 00pa3Lbl MPaBUIIbHBIX PEIICHUH.

YerBeprast 4acTh, IpeIHA3HAYEHHAs TOJIBKO JUIsl MperojaBaTreieil, mpen-
CTaBJII€T COOOI! MepeueHb OTBETOB HAa CUCTEMY MHIMBUIYaJbHBIX 3aJaHUM.

3aauHUK-TIPAKTUKYM aJIpecOBaH CTYAEHTaM, OOY4YaroUIMMCs 10 CHeluaib-
HocTsiM 032100.00 «Martematuka» u 351502 «MaremaTuueckoe obecrieyeHue
¥ aJIMUHUCTPUPOBaHUE HH(OPMAIIMOHHBIX cucTeM». Ero MOXKHO MCIOIb30BaTh IPU
0OyuYeHUHU Ha BCEX CIEUUATBHOCTAX, IJI€ U3ydaeTcsl JaHHas ydyeOHasi JUCIUILIMHA
Win ee (parMeHThI.



I. 3SAJAYHN
1. lIkoabHBIE 32a4H

1. Bce rmynbeie Mapcuane UMEIOT 10 3 PYKH, a HEKOTOPBIE TPEXPYKUE Map-
CHaHe 00T MUTh KBac. BepHo 1u, 4TO HEKOTOPHIE IIIyIble MapCUaHe JIOOST MUTh
KBac?

2. Ha uynecHol cocHe pacTyT 8 OaHaHOB M 7 amenbcuHOB. Eciam copBaTh
JIBa OJIMHAKOBBIX (DPYKTa, TO HA COCHE TYT € BhIpACTET OAWH OaHaH, a €CJIH CO-
pBaTh JBa pa3HbBIX — BBIPACTET OJMH amneiabCuH. CpbiBaTh (PYKTHI MO OJHOMY
HeNb3sl. MOXKHO T CpBIBaTh PPYKTHI C COCHBI TAKUM 00pa3oM, YTOOBI OCTIEAHUN
bpyKT Ha cocHe ObUT GaHaHOM?

3. Bunnu-Ilyx, CoBa, Kponuk u Ilsarauok cwenu 70 anenbCHHOB, IPUYEM
KaXIOMY alejlbCUHOB JocTanoch. Buuu-Ilyx cben Oosblie, 4eM KakIpld U3
octasbHbIX, CoBa n Kponuk cbenn BMecte 45 anenbcrHOB. CKOJIBKO alejbCHHOB
cben [IsTauok?

4. ITocne cemu CTHpPOK W JJIMHA, U IIMPHHA, U BBICOTA KyCKa MbLIa YMEHb-
IIMIKCH BIBOe. Ha CKOMBKO CTHPOK XBATUT OCTABIIETOCA KyCcKa?

5. Ha crone crosaT 6 cTakaHOB, MPUYEM TPU U3 HUX JTHOM BBEPX, & TPHU —
IHOM BHU3. PazpernaeTcs nepeBopaunBarh J1t00ble 1Ba U3 HUX. MOXKHO JIU MOCTa-
BUTh BCE CTAKAHbI JHOM BHU3?

6. YueHuku 6 knacca pemany ABe 3a1a4d. B KoHIe 3aHATHS [TPEenoiaBaTeb
COCTaBMWJI YETHIPE CIMCKA: NMEPBBIM — PEIIMBIIMX NEPBYIO 3a7ady, BTOPOM — pe-
IIMBIINX TOJIBKO OAHY 3a/1a4dy, TPETHUN — PEIIUBIINX, 0 MEHBIIEN MEPE, OAHY 3a-
Javy, 4eTBEPThIM — peMBIIMX 00€ 3aaaun. Kakoil U3 CIUCKOB caMblil JJTMHHBIN?

7. llepen tem, kak TopTtuna otaana bypaTHHO 3010TOM KIIFOYMK, OHA BBIHEC-
Ja Tpu KopoOouku. Ha kpacHoi ObulO HamucaHo: «37eCh 30J0TOM KITFOUHKY,
Ha CUHEW — «3eyieHast KopoOouKa MmycTay, Ha 3eJIeHON — «311ech rajarokay. TopTua
Mpo4ia HAJIMUCH U CKazana: «JledcTBUTENbHO, B OJTHOM KOPOOOUKE JICKHUT 30JI0TOM
KJIFOYMK, B IPYrOM raJioKa, a TPEThs IyCTa, HO BCE HAAIMUCU HEBEPHBI». | 11 ke
JIEKUT 30JI0TOU KIIFOUMK, a TJI€ CUJINAT rajroka’?

8. NmeroTcs 1Ba cTakaHa — OUH C 4YaeM, BTOpoil — ¢ MosiokoMm. M3 mepBoro
CTakaHa BO BTOPOM IEPENIIN OJHY JIOKKY U COACPKUMOE BTOPOTO CTaKaHa Iepe-
MeIalIK. 3aTeM U3 BTOPOIrO CTaKaHa MEPESUIN TaKyr0 XKeE JIO)KKY CMECU B IEpPBbIA
ctakad. Yero Oosibllie — 4asi B MOJIOKE MJIM MOJIOKA B yae?

9. [Tommuenckuit [IpoubknH noiman xynurana CeMéHa C )KEHCKUM 30HTH-
KoM. XyJIMTaH MpU3HAJICS, 4YyTO BeTpertws Ha ymuue Hpuny, Jluny u Ilomuny
¥ 0TOOpai 30HT y OAHOW U3 HUX. BeuepoM B oTaeneHHE MOJIUIMH TO3BOHUIIH,
1 KEHCKUU ToJioc ckazal: «Mens orpabuiny». «Koro orpabunmn?y» — nepecnpocut
IIponbkun. «llonuny», — orBeTnnn eMy. Komy IIpoHBKMH NOJKEH BEPHYTH 30H-
THK, €CJIH €My HM3BECTHO, uyTOo MpuHa Bcerma roBopurt mpasny, JImHa — Bcerna
JOKeET, a [lonnHa yepes pa3 roBOpUT TO IPaBay, TO JOKb?

10. Bonk, Jluca u MeaBeap nocnopuian — KTO U3 HUX CaMblid XUTpbI. Kax-
IbIM U3 HUX CIEJal 3asBJICHUE:
Jluca. 51 xutpee menBens.



Meoegeow. Jluca He camasi XUTpasl.
Bosk. JIuca xurpee MeHs.
N3BeCTHO, YTO COJIrall CaMblil XUTPHIi 3B€pb. KTO OH?

11. 3a KpyIJIbIM CTOJIOM CUST HECKOJIBKO MpeacTaBuTeneil nuctutyra [Ipas-
bl U HECKOJNbKO — HMHCTUTYyTa JDKM (mepBble BCerjga roBOPST TOJBKO MpaB.y,
a BTOpBIC BCerja Jryt). BApyr kaxaplii U3 HUX clenaji 3asBJICHHE O CBOEM COCEJIe
CrpaBa, CKa3aB, 4TO OHU KoJuierd. CKOJIBKO JKEIIOB MOXKET CUAETh 33 3TUM CTOJIOM?

12. B mecTom Kjacce HECKOJBKO MIKOJIHHUKOB OBUTH MEPEBEICHBI U3 OTHOM
y4eOHOM rpynnsl B Apyryr0. MOKeT Ju Ipu 3TOM CPEIHHI BO3pacT 00euX rpyI
YBEIUYHUTHCS ?

13. HapucyiiTe HIECTU3BEHHYIO 3aMKHYTYIO JIOMaHYKO JIMHHUIO, MEpPECEKAr0-
YO0 KaXJ0€ CBOE 3BEHO POBHO OJUH pPa3.

14. IIpo HEKOTOPOE YUCIIO CAENaHbl YEThIPE YTBEPKICHUS: 1) YUCIIO NEeTUTCS
Ha 2; 2) uucio aenutcs Ha 4; 3) uucio genutcs Ha 12; 4) yucno penurtcs Ha 24.
N3BeCcTHO, YTO POBHO JBa U3 HUX UCTUHHBI. Kakue?

15. B kopoOke ecTh KapaHJallll Pa3HOW JUIMHBI, U €CTh KapaHJaIll pa3HOTo
uBera. /Jfokaxure, 4To cpey HUX €CTh KapaHAall, Pa3IMYaronIuecs U Mo JJINHE,
U TIO 1IBETY.

16. Bunnu-Ilyxy nanv nojHyro Tapenky kamu. OH Chell MOJOBUHY U IOJIO-
KUJ B TapeJKy €Ille CTOJIbKO K€ MeJa. 3aTeM Chel TPETh COJEPKUMOro (Kariu
C MEJIOM) U CHOBa J0JOXUJI Mena. [ToToM chen 4eTBepTh CONEPKUMOr0 U OMSTh
JOJIOKUJT MEAOM, IIOCJE YEro ¢ anmneTuTtoM Bce cbell. Yero B urore Bunau-Ilyx
chell OOoJIbIIIe: Mea WU Karu?

17. 13 27 moHeT — ogHa QanblinBasi, KOTopas Jierdye Hacrosumx. Kak 3a tpu
B3BCIIIMBAHUS HA YaIlIEYHBIX Becax 03 Tuph HAWTU 3Ty MOHETY?

18. Cpenu 27 moHeT ofHa (aiblIuBasi, OTIMYAOIIASACS M0 BECy OT HACTOS-
el MOHETHI. 3a JBa B3BEUIMBAHMS HA YaIIEYHBIX Becax 0€3 TUphb OMpeeiuTe,
Jierdye OHa WU TSKeJIee.

19. (3agaua-mytka). Ilepen cMmepThio cTapbiii OEAyWH OCTaBUJI 3aBEIIAHHE:
cTazo u3 19 BepOIr010B TOKHO OBITH Pa3/IeJeHO TaK, 9YTOOBI CTApIIEMy CHIHY J0-
cTajach IOJOBHMHA, CPEJHEMY — 4YETBEpTas 4acTh, Miadmemy — nsrtad. Korma
MPUIUIO BpEMs JEIUTh HACJIEACTBO, CHIHOBbS HUKAaK HE MOIJIM MPUWUTHU K COTJIa-
cuto. UToOBl pa3pemmuTh Crop, OHW TMo3Baii MynapeiIero, KOTOpbI mpuexant
Ha cBoeM BepOmtone. Kak HeoOxoaumo nmoctynuth MyppeiineMy, 4ToObl HUKTO
W3 CBIHOBEN HE ocTajicsa B oouae?

20. [Tocne outBbl co 3MeeM ["opbiHBIYEM TpH OOTATHIPS 3aBUIIN:

Jobpwvinsa Huxumuu. 3mes youn Anémia [lomosuu.

Unvsa Mypomey. 3mes youn JloOpeias Hukutuy.

Anéwa Ilonosuy. 3mest your .

Kto youn 3mes, eciv TOJIbKO OAMH U3 OoraThIpeit cKas3a mpaBmy?

21. Konkypce «Mucc u Mucrep ¢usuko-maremaruueckoro yarepst (OMJII)»
BKJIFOYAJT B ce€0s IMSITh JTAINOB: MPEJCTABICHUE, Y3HABAHUE, CUTYaIHs, TPU3HAHUE
B JIIOOBM Y TaHEIl. Y4YacTBOBATh MOKHO OBLIO B JIFOOBIX ATamax mo Beibopy. Korma
JKIOpH MOJIBEJIO UTOTH, BBISICHUIIOCH, YTO HA KaXJOM 3Tare MPUHSIO Y4acThe He-



YETHOE KOJIMYECTBO Map, M KaXKIas Iapa y4acTBOBAJIA B HEUYETHOM KOJUYECTBE
aTanoB. YeTHOE WM HEYETHOE YMCIIO IIap COPEBHOBAJIOCH?

22. OquH U3 nsATH OpaTheB UCIEK MaMe mupor. AHJpeit ckazan: «91o Buts
win Tons». Buta ckazan: «3to caenan He s U He FOpay». Tons ckazan: «Bbl 00a
mytutey. uma ckazan: «Hert, oquH U3 HUX ckaszan npaspay, a Apyroil Het». KOpa
ckazan: «Her, /Iuma, Te1 He nmpaB». 1Ipo Tpoux cBOMX CBIHOBEM Mama 3HAET, YTO
OHM HHUKOTJa He JryT. KTo ncnek nupor?

23. ABTOOYyC cuMTaeTcsi MEPENOTHEHHBIM, €ClId B HEM HaXOAUTCs OoJjee Iis-
TunecsaTH naccaxupon. JIBa nacnekropa ['MBJIJ] octaHOBMIM KOJOHHY aBTOOY-
coB. MucniekTop Ilon0epE30BUKOB MOACUMTAI MPOLEHT MEPENOJHEHHBIX aBTO0Y-
coB, a MHCHEKTOp Il0I0CMHOBMKOB MOACYMTAN MPOLEHT MACCAXXKHPOB, €AYIIUX
B MIEPETIOTHEHHBIX aBTOOycax. Y KOro MpoueHT 00Jbiie?

24. 13BecTHO, 4TO 7051 OJIOHAMHOB CPEIH TOIYOOTIa3bIX OOJBIIE, YeM OIS
OJIOHIMHOB cpean Beex JroAei. Uto Oosbie: 105 roiay0oriasslx cpean OJI0HIU-
HOB WJIU J10J1s1 TOJTyOOTJIa3bIX CpeIn BCEX JHOACH?

25. OquH U3 Tpex IOoIyraeB Bcerja rOBOPUT IPaBAY, APYrodl BCETIa JIKET,
a TPETUM XUTPEL — MHOIIA TOBOPUT IpaBay, uHornaa joker. Ha Bompoc «Krto Ke-
ma?) OHU OTBETUJIU:

Towa. Jxen.

Kewa. 51 xutpen.

Jlywia. AGCOJIFOTHO YECTHBIN MOMyTaH.

KTo0 13 nonyraes kel a KTo Xurpen?

26. Tpu knoyna, bum, bom n bam, BeIIUM Ha apeHy LMpKa B KPACHOM, 3€JIEHON
U cuHer pyOamkax. Mx Tydam Obmn Tex ke Tpex uBeToB. Y buma msera pyOamiku
U Ty(ens coBnaaamu. Y boma Hu pyOariika, HU Ty()au He ObUIM KpacHbIMU. bam ObL1
B 3eJIeHbIX Ty (DX U pyOarike Apyroro mnseta. Kak ObUTH 0/1€THI KIIOYHBI?

27. Tpex mynpenoB — A, B u C — ycaaunu B psijg Tak, utro A Buaut B u C, B
BUIUT ToNbKO C, a C HUKOro He BUIUT. KpoMe TOro, KakJ1blil U3 HUX CJIBILIUT OT-
BETHI IPYyrux. 3aT€M MM IOKa3aJdd 5 KOJIMAKOB — 3 KPaCHbBIX U 2 OeNbIX, 3aBsi3ald
rjia3a v HaJieJid KaKJIOMy Ha roJIOBY OJIMH U3 HUX. [locie 3Toro um paspsizanu ria-
32 U KaXJI0ro CIPOCUJIM, MOXKET JIM OH ONPENEIUTh LIBET CBOEro koimaka. [locie
TOTO, KaK A4, a 3aTeM B, OTBETWIM OTpULATENbHO, C MOHSII, KAKOTO LIBETAa HA HEM
kosimak. Kak oH paccyxnan?

28. [Ipeanonoxum, 4To CHPaBEJIMBEI CICAYIOIINE YTBEPKICHHUS:

a) cpeau JI0JIei, UMEIOIINUX TEeJIIEBU30pbl, €CTh TAKUE, KOTOPBIE HE SBIIAIOTCS
MaJsipamu;

0) mroau, KaXIbIA JeHb Kymarmmecs B 0acceitHe, HO He SBJISIONIUECS Malls-
paMu, HE UMEIOT TEIEBU30POB.

Crnenyer nu OTCIO/IA, YTO HE BCE BIIAJENbIBI TEJIEBU30POB KaXABIA JEHb KY-
narorcsi B 6accerine?

29. IlyremectBeHnuk nomnain Ha OctpoB Peinapei u Jhxkeno. OH BcTpeyaer
IBYX Ty3eMIEB. «BbI Bcerjia TOBOPUTE TOJBKO MPaBIy?» — CIPAIIMBAET OH BHICO-
koro Ty3emiia. Tot orBeuaeT: «Tapabapa». «OH ckazan «/la», — mosicHIeT Ty3eMell
ITOMEHBIIE POCTOM, — HO OH YXacHbI Jokel». K KakoMy MJIEMEHH NMPUHAJIEKHUT
KaXXIbI U3 Ty3eMIIEB?



30. Onun u3 xutenet octpoBa Kpur ckazan: «Bce kputsine — jmkeups». Hc-
TUHHO WJIM JIOKHO BBICKa3bIBaHHE, MPOU3HECEHHOE 3TUM KPUTSHUHOM (JDKEI[ — ye-
JIOBEK, KOTOPBIN BCEr/ia TOBOPUT HEMpaBy)?

31. OnuH kputsSHUH cka3ail: «To, 9yTo s celdac roBOPIO — JIOXKbY». SBIsETCS
JI BBICKA3bIBAHUEM MPEAJIOKEHUE, POU3ZHECEHHOE S3TUM KPUTSIHUHOM?

32. B kakue THU HEJEIM HCTUHHO BBICKA3bIBAHUE:

a) €CJIM CErOJ{HsI BTOPHUK, TO 3aBTPa MOHEEIbHUK;

0) eciu ceroAHs MOHEIEIbHUK, TO 3aBTPa BTOPHUK?

33. IInockocTh packpanieHa B # UBETOB. /[0ka3aTh, 4TO CyIIECTBYIOT ABE OJ-
HOIIBETHBIE TOYKH, OTCTOSIIIUE JIPYT OT JApyra Ha paccTosHuu 1 M, ecnu a) n = 2;
0)n=23.

34. a) Umeercsa 10 oqnHAKOBBIX IO BHEIIHEMY BHY MOHET, U3 KOTOPBIX OJIHA
MoOHeTa (anpimmBas (OTIMYaeTCs Mo Becy). Kak ompenenuTs ee ¢ MOMOIIBI0 TPeX
B3BEILINBAaHUI?

0) Ta ke 3agava nis 11 MoHeT.

35. [lets roBopurt: «Ilo3aBuepa mHe ObUTO 9 JieT, a B clieayroeM rogay Oyaer
12 ner». Kakoro uncna nens poxaenus y [letu?

36. Ha cyne B kaueCcTBe BEIIECTBEHHOI'O JI0KA3aTENIbCTBA NPEIBABICHO 14 MOHET.
DKenepT 00Hapy U1, YTO MOHETHI € MEPBOM MO CebMYI0 — (DaIbIIMBBIE, @ C BOCBMOM
0 YeThIpHAATyI0 — Hactosmue. Cyjl ’ke 3HAeT TOJBKO TO, YTO (haJIbIIIMBbIE MOHETHI
Jlerde HaCTOSIIUX MOHET. B pacnopspkeHnu sKcnepTa — arieyHble Bechl 0e3 ruph. Kak
C TOMOIIBIO TPEX B3BEIIMBAHWNA OH MOXKET JI0Ka3aTh CYAy, YTO MOHETBI C MEPBOM
10 CeIbMYTO — (haNIbIIIUBBIE, & C BOCBMOM 0 YETHIPHAAIATYIO — HACTOSIIIIUE?

37. B miaxMaTHOM TypHHUpPE y4acTBOBAJIO 8 UETOBEK, U BCE OHU HaOpaiu pas-
HOE KOJIMYeCTBO OukoB. [IlaxMaTucT, 3aHSBIIMI BTOpOE MECTO, HAOpasl CTOJBKO
K€ OYKOB, CKOJIbKO YEThIpe MociIeqHuX BMecTe. Kak chirpanu Mexy coOoil max-
MaTHCTBI, 3aHSBIIHE TPEThE U CEABMOE MecTa?

2. UMs ¥ 3HAUYEeHHE

1. Kakue u3 nipeioxkennii 1)—24) UCTUHHBI, & KAKUE JIOKHBI?

1) 1 — uncno; 13) “x” — 3HAK MepEeMEHHOM;
2)“1” — yucmno; 14) “x” — 3HaK yucna;
3) 1 — 3HaKk yncna; 15) “x” — mepeMeHHOE YHUCIIO;
4)“1” — 3HaK yncna; 16) “x” — HEeU3BECTHOE UUCIIO;
5) x — gucio; 17) - mycToe MHOXKECTRBO;
6) x — mepeMeHHas; 18) “Q”” — mycToe MHOXKECTBO;
7) x — 3HaK 4ucia; 19) & — 3HaK MyCTOrO MHOYKECTBA;
8) X — 3HaK MePEeMEHHOM; 20) “QJ” —3HaK IMyCTOro MHOXKECTBA;
9) x — mepeMeHHOE YUCJIO; 21) {J} — mycToe MHOXKECTBO;
10) x — HEeU3BECTHOE YHUCIIO; 22) {J} — 3HaK MyCTOr0 MHOYKECTBA,;
11)“x” — gucno; 23) “{J}”— mycToe MHOXECTBO;

12) “x” — nepemeHHasi; 24) “{J}”— 3HaK ITyCTOr0 MHO>KECTBA.



2. B KaX/10M U3 CIENYIOIUX IPEIOKEHU UMEETCs, 10 KpallHel Mepe, 0J1-
Ha omMOKa, CBA3aHHAsl C HENPAaBWIBHBIM ynoTpeOieHueM s3bika. [loctapaiitecsh

HaWTHU KaK MOKHO OOJIbIIIE OIIHOOK.

1) MuoxecTBO {J} HE IMycTO, B HEM €CTh OAMH JIEMEHT — 3HAK ITyCTOTO
MHO>KECTBA.

2) Yucno 144 oxanuuBaeTcs uudpoii 4.

3) PaBeHcTBO, conepikamiee HEM3BECTHOE YHCIIO, 0003HAUEHHOE OYKBOM,
Ha3bIBACTCSl YPABHEHUEM.

4) KopHeMm ypaBHEHHUSI Ha3bIBAETCS YMCIIO, MPHU IMOJCTAHOBKE KOTOPOTO
B YpaBHEHUE MOJIYYaeTCsl BEPHOE PABEHCTBO.

5) Yncio “3” sBasieTcs KOpHEM ypaBHEHHs X" — 9 = 0.

6) Beipaxenue 2+ J7 sBisercs KOPHEM ypaBHEHHs x° — 4x — 3 = 0.

m
7) PaIII/IOHaJ'II)HBIM YUCJIOM HA3BIBACTCS BBIPAKCHHUC BHAA ; , I mmun—

uenbie yucna u n # 0.
8) JIuneitHoi pyHKIMEN Ha3bIBACTCS BhIpaXKeHUE BUa ax + b, rne a#=0u b —
YHCIIA, X — [IEPEMEHHASL.

T
9)Ipu o = 5 BBIpAXXEHHUE tg O HE CYIIECTBYET.

10) B Teopun 1eCTBUTENBHBIX YHCEIT IOKA3bIBAECTCS TEOpEMa
V2 ecTb uppanuoHanbHOE YHCIIO.
Ota popMyIMPOBKA HE BIIOJHE KOPPEKTHA, TaK KAK “\/2” BooGi1ie He HCIo.
B camoM zele, “~/2” — 9T0 cUMBOI Ha Oymare, a KaxJjoe JIeUCTBUTEILHOE YU C-

JIO SIBJISIETCS a0CTPAKTHBIM MaTeMaTH4YeCKUM 00bekToM. [IpaBmibHas dopmy-
JUPOBKA JOJKHA OBITh CJIETYIOIICH:

V2 ectb nms MPpPALMOHAIIBHOTO YHCJIA.
11) YTBepxnenue
€CJIM X U y — Yucia, To x+y = y+x

HapylaeT MpaBWJIO ynoTpeOsieHus uMeH npeameroB. IlpaBunbHas gopmynu-
pOBKa TakoBa:

€699 (Y33l

ecnu “x” u “y” —uucna, To “x+y = y+x”.

12) Otpurianue 0003Ha4aroT —.

13) Ecnu Bbicka3biBanus “P” u “Q” 00a UCTUHHBI, TO BbICKa3biBaHue “P A O
TOK€ UCTUHHO.

14) PaBeHCTBO A = B HEe MOXET ObITh BEpHBIM, H00 A U B — pa3Hbie OyKBBHI.
BepHbiMu MOTYT OBITH TOJBKO TpUBUATIBHBIC paBeHCTBA A = A, B= B U T.11.

3. Jlornueckue CO3bI

1. UBan, Tut u @oma no03peBaroTcs B MOHKOre KOONEPATUBHOW MaJaTKH.

Ha nomnpoce oHM fainu clieayronye oKa3aHus:

Hean. llomxer Tur.
Tum. 51 He TTO>KUTAI.



@oma. S HEe omKUTA.

JIOTIOJIHUTENBHOE pacCiielOBaHUE MOKA3aJI0, YTO POBHO OJIMH U3 HUX CKa3all
npaBay. Kto nomxer nanarky?

2. AnrtoH, bopuc u Baaum nono3pesarotcs B yrone apromo6mis. Ha gompo-
CE OHH MMOKA3aJIH CIEAYIOIIEE:

AnmoHn. bopuc mxer.

bopuc. Bagum mxer.

Baoum. Auton u bopuc o6a nryr.

JlommycTrM, 4TO BUHOBHBIN JDKET, @ HEBUHOBHBIM TOBOPUT Ipasay. Kto u3 tpo-
UX BUHOBEH B YTOHE aBTOMOOMIISA?

3. bpayn, JlxoHc 1 CMHUT OOBUHSIIOTCS B MOJICIKE CBEACHUN O MOJICKAIIUX
HAJIOTOBOMY O0JIOEHHUIO 10X01aX. OHU JTAIOT MOJT MPUCATON TaKUe MOKa3aHus:

bpayn. Ixonc BuHoBeH, a CMUT HEBUHOBEH.

Ixconc. Ecnin bpayH BUHOBEH, TO BUHOBEH U CMMUT.

Cmum. 51 HEeBUHOBEH, HO XOTs Obl OJIUH U3 HUX JBOUX BUHOBEH.

a) COBMECTHMBI JIM MMOKA3aHUs BCEX TPOUX 3aIM0I03PEHHBIX?

0) Iloka3zanust 0HOTO M3 OOBUHSAEMBIX CIEAYIOT W3 IMOKAa3aHWM JIPyroro;
O YbMX MOKAa3aHUSIX UJIET peUb?

B) Ecin Bce Tpy HEBUHOBHBI, TO KTO COBEPILUJ JZKECBUIETEIHCTBO?

r) [Ipenmnonaras, 4yTo moka3zaHus BCEX OOBUHSIEMBIX BEpPHBI, YKa3aTh, KTO BU-
HOBEH, a KTO HCBUHOBEH.

1) Ecny HeBUHOBHBIN TOBOPUT MpaBAy, @ BAHOBHBIN JKET, TO KTO BUHOBEH,
a KTO HEBUHOBEH?

4. [TyTemecTBEHHUK HAXOAUTCSA B OJJHOM U3 FOpPOJIOB A WIH B, HO B KakOM
UMEHHO — eMy HeusBecTHO. OH 3aiaeT coOeceHUKY OJHMH BOIPOC, HA KOTOPBIN
MOKET MOJYYUTh OTBET «JIa» WIH «HET», MPUYEM OTBET €ro cobeceTHnKa MOXKET
SBJISITHCS TIPABIION WM JIOKbIO (UeM UMEHHO, €EMY TOXe HeU3BeCTHO). [Ipuaymats
BOIPOC, TI0O OTBETY HAa KOTOPBIA MOXKHO 0O€30IIMO0YHO CYAUTh, B KAKOM TOPOJIC
HaXOJUTCS MyTEIIECTBCHHUK.

/leticmsue neckonvkux credyrowux 3aoad npoucxooum Ha Ocmpose, HaceneH-
HOM JII0OObMU POBHO 08YX MUNOS: pwblyapamu u axceyamu. Poiyapu ececoa 2oeopsim
npasoy, miceyvl ecezoa neym. Kaowcowvit orcumens Ocmpoéa — pulyapb umu Jaxcey.
Hu 00un sorcumens ne aensemcs polyapem u ixiceyom 00HO8PEMEHHO.

5. [IBoe xutenen octpoBa, 4 U B, pazroBapuBaiu Mexay coboil. [Ipoxoaus-
M MUMO HE3HAaKoMmel cupocuil y 4: «Bel — peiapp ninm joken?». Tot oTBeTn, HO
TaK Hepa300pUYMBO, YTO HE3HAKOMEI| HUYEro HE CMOI MOHATh. Torna He3HakoMell
cpocun y B: «Yto ckazan A?». «4 ckazan, 4To OH — JpKel», — otBeTuia B. Kto
U3 OCTPOBUTSIH A U B — phIllapb U KTO — JIKEL?

6. B sToli 3amade nBa nepcoHaxa, A u B. A TOBOPUT: «Sl JKeI U ThI JKEL.
KTto 13 AByx nepcoHaxeut A u B — pbillapb U KTO — JIxKel?

7. llpennonioxuM, 4to 4 TOBOpUT B: «Sl mKel, HO U Tl HE phIIapb». KTo
U3 OCTPOBUTSIH A U B — phIllapb U KTO — JKEI?

8. CHoBa n1Ba nepcoHaxa, A u B. A roBopUT: « — JDKEI UK Thl — JIKEID.
KT0 — philiaps, kT0 — IKen?

9. B sToi1 3amaue — Tpu nepconaxa: 4, B u C. A u B BbICKa3bIBalOT CIENY-
IOINE YTBEPKICHUS:



A: MBI BCE — JIXKELIBI;
B: poBHO OMH U3 HAC — PHILIAPE.
Kto Takue A, Bu C?

10. U 3xech Te ke TpH NepcoHaxa. Y CIOBUMCS Ha3bIBaTh JBYX OCTPOBUTSH OJ1-
HOTUIHBIMH, €CJIA OHU 00a — pbllapu mwin 00a — Jokeusl. [1ycte 4 u B BbICKa3bIBalOT
CIICYIOIINE YTBEPKIICHUSL:

A: B — mxen;
B: A n C — OqHOTHUITHEL.
Kro Takoii C, peiapp wim Joken?

11. A roBopur: «Ecnu ThI — peIliaphb (JDKEID), TO 5 — JDKEID.
KT0 U3 A, B — phillapb ¥ KTO — JKE1?

12. A roBopur: «Eciu g — pblliapb, TO Thl — PhILIAPH (JIKEI).
Kt0 u3 A, B — poillapb ¥ KTO — JKe1?

13. A4 roBopuT: «B — phILApbY.

B rosoput: «Ecnu 4 — peitiapb, To C — peiliapb (JIKEI)».
Kto u3 A4, B, C — pbluapp 1 KTO — JKEI[?

14. A roBopur: «B — JKem».

B rooput: «Ecnu A — mxen, To C — pbiiaphb (JHKEI)».
Kto u3 4, B, C — psiliaps 1 KTO — JIKEL?

B cneoyrowux 3a0auax peuw yoice uoem oo 00b14HbIX TH00SIX.

15. CneactBueM yCTaHOBJICHO:
1) A BuHOBeH unu B BUHOBEH, Wi C BUHOBEH;
2) eciiu A BuUHOBEH, TO U C BUHOBEH;
3) ecniu C HE BUHOBEH, TO U B HE BUHOBEH.
Bunosen nmu C?
16. CnenctBueM yCTaHOBIICHO:
1) eciu 4 BUHOBEH, TO BUHOBEH M XOTs ObI 071uH U3 B, C;
2) ecau C HE BUHOBEH, TO M A HE BUHOBEH;
3) ecniu B BUHOBEH, TO U C BUHOBEH.
Bunosen m C?
17. CneactBueM yCTaHOBJICHO:
1) ecnmu A BUHOBEH, TO BUHOBHBI Takke U B, u C;
2) eciiu C BUHOBEH, TO XOTs1 ObI OJTMH 13 A U B HE BUHOBEH.
Bunosen nmu A?

4. 'pammaTuka
1. CxobKO BXOXKACHUN UMEET MMYCTOE CJIOBO B CIIOBO «0a00a0»?

2. CKOJIBKO UMEETCSI pa3IMYHBIX BXOXKIACHUHN CII0Ba «0a» B CIOBO «0a00a0»?
JIns Ka)Kaoro U3 HUX HAUTU pe3yJIbTaT 3aMEHbI €r0 Ha IIyCTOE CJIOBO.

3. BeISICHUTB, SIBIISIETCSI JIM 3HAKOCOUYETaHHE BhICKa3bIBaTeNIbHOM cxemoil (BC):

1) (X1 A X0)X5 =X 6) (X' A V)Z=T);

2) (X A Xo) > X5 N (XA Y) = 2);

3) (A2 > A1) A —43); 8) (X > 2) A =D));

4) (X2 > X)) A —X5); 9) (=) = Y) = (=(X v 1))).

5) (X)) = X3) = =(X; v (X3));

10



4. BocctanoButs Bce ckooku B BC:
HXv-aY—>ZeX HX-> XA,
DNZ>—-(XvOHOrXeY, S5XAYoZ-—XVvY)>T,;
NZoX->Xo XV, 6) X; > X; > X5 > X > X

5. Ckoabko CymcCTBYCT CII0co00B PaCCTaHOBKHU CKOOOK B 3HAKOCOUYCTaHUMH,
YTOOBI IMOJTY4YHJIaCh BBICKA3bIBATCIIbHAA CXCMa:
I)Xl —> —|X2 VX2 /\X3;
2)X1 ->X —)X:; - X > —|X2?

6. McximounTh BO3MOXKHO OOJIbILIEE YUCIIO CKOOOK:
DY (—Zv(TAX) e (Y->Y));
) (XA=D) A2V ).

7. BeinucaTh Bce nojicxemsl cieayronmx BC:

D (X > N A(Z—>T1) = (=Y v D)
2) (X = 1) = (X = =) > =)).

5. Ta0aunbl HICTUHHOCTH. BBHINNOJIHAMOCTD.
TaBToaoruu. CoBMeCTHOCTH

1. ITocTpouTh TAOIUIIEI HCTUHHOCTH JUIS CIIEYIOIINX CXEM:
HDX>Y)vX->YAX);
XA > X)) > X,
N (XA-Y)>Y) > X > T);
HDX> Y >2)> (X)) > X—> 7)),
XA VIXA(=Y>X)VY).

2. I[OKEI?»&TB, 4qToO CICAYIOIIHNEC BBICKA3BIBATCIIbHBIC CXCMbI SABJIAIOTCSA TABTO-

JJOTHUSMMU.

DX —>Y)v Y —>X);

2) (X — 1) = X) - X);

3X->Y)v X))

D (X =) > (X > 1) > X);

5)X—>X->Y);

O)XA-X>TXVvZI>(Z—->—X);

HX—> XX,

X=>DAY > DA (—Zv =T —>—-Xv-Y.

3. YcrHo (!) onpenenuTts, SABISIIOTCS JIM TaHHBIC BHICKA3bIBATEIbLHBIC CXEMBI
TaBTOJIOTUSIMU, 3aTEM TTPOBEPUTH MOTYUCHHBIC PE3YJIbTATHI.

3nech U ganee Mbl OyneM yrnoTpeOssTe o0o3HaueHuss XY u X’ Bmecto X A ¥V
1 —X COOTBETCTBEHHO JJIsl YIYUILICHHS] BOCIIPUSATHUS TEKCTA.

1) Xv X', 5) XY - X,
D)X->X")> X, 6) X - XY;
HX->X)- X T X—> (Y- X);

H X' ->X) - X X > X->Y);

11



NX->Y) >N, 20) Y > Xv X7,

10) (Y > X) > X; 2HXvX' > 7,

11) X—> (Y - XY); 2)(X>Y)> (Y > X);

12) Xv Y > XY, 23))(X> YY) v (Y > X);

13 (X>1NX->Y; 2 XYZVv X'vY'vZ7;

14)(X—> V)Y > X’; 25X > VNX->TY)HX'> YY),
15)(Xv X' -7, 200 X> Yo Y- X,

16) XvY—>JX, 2N X->Yo X->Y)-> X,

1Y X—>XVvY; 20X > 2)>(Y>2)->XvY—>2)
18) XY > XV 7Y, 29) X > Y > 2)>(X>Y)—>2);
19) XY > X'Y’; 30 )(X>Y)> 2> X—> (Y > 2).

4. I[OKaSaTB, qTo CIICAYIOINNC BBICKA3BIBATCIIbHBIC CXEMbI HC ABJIAKOTCS TaB-
TOJIOTHUAMMU:

D((X>YAZ) > (=Y > —X) > T, XvY->XAY;
DXvYVZo>XVvIAXVY); HX->Y) > T -X).
5. JlokaszaTth, 4TO CIEAYIOIINE BBICKA3BIBATEIBHBIE CXEMBI BBITIOJTHUMBI:

1) =X — X 4) =(X —> =X);
2) X > Y) > (Y > X); X >V > T -7
T >XADAXVZ>Y); ) Y>XAD))A-(XVvZ)—>Y).

6. BBIHCHHTB, BBIIIOJIHUMBI JIM CJIICAYIOIMIMC MHOKCCTBA BBICKA3BIBATCIIbHBIX
CXEM:

DIXVYVZX—Z Y HIXVY, XY, Y27
N IXVYVZX—>Z -7 SYIXVY,Y—>Z —Z);
DXVYVZ XY, Y, —Z); 6) IXVY,X>Y,Y>Z —Z).

6. PaHocuibHbBIEe Tpeo0pa3oBaHus

1. ITocTpouTh BBICKA3BIBATENLHYIO CXEMY, PABHOCHWIIBHYIO X Vv Y, HCIIONB3YIO-
LIYIO TOJIBKO CBSA3KY —>.
2. ITocTpouTh BBICKA3bIBATEIBHYIO CXEMY, PABHOCHIBHYIO X A Y, UCHIOJIB3YIO-
LI{YIO TOJIBKO CBSI3KU —> U <.
3. Kakoe MakcHMManbHOE KOJMYECTBO MOMAPHO HEPABHOCWIIBHBIX CXEM
MOKHO IOCTPOUTH, UCIIOJIB3YS JUIIb NIEPEMEHHbIE X1, X>, ..., X,,?
4. Jloka3aTh paBHOCUJIBHOCTb BBICKA3bIBATEIIBHBIX CXEM:
HDX—>YuY' - X’;
D)X > ->TYuX-7;
HX->Y)>XuX-Y,
HX'vYZvXYuX—->Y,
S) X Yu XYWwX'Y’,
)Xo YuXvY)X'VY);
NX->DNY->XuXeT;
JYXY'VX'ZvYZ'uX'YVvY' Zv XL

12



NX>FY->2)utY->X-2);

1) X—> (Y > 2)uXY > Z
INDX>Y->2)uX->Y) > X-> 2,
12y X>2)v(Y>2)uXY—>Z
BYX->2)(Y—>2H)uXvY—>Z
14)(Z—->X)Z—> Y)uZ—> XY,
15XY>ZuXZ'->Y’;

16) (XY > Z)(Z"—> XY)u Z;
INXZ->YVVvX>2)YuXvY)(YVvZ),
I (X>YV)>(X>Y)>X)>Xulk;
IYXYVvX'Z'vY' ZuX'Y'vVXZVvYZ;
20 XY Z>Xv V' >XZvY)YnY'vZ

5. JlokazaTh HEPAaBHOCUIILHOCTH BBICKA3bIBATEIBHBIX CXEM:

DX->YuY-JX
D) XX—>Y)nY,;
)XYV XYuXY,
HXvXY'VX'Y'nXvY,
HXYvX'YvXY'uXYvX'Y,
6)X(YVv2)uXv Yz
NX->Y)>ZuX—> (Y- 2);
L X—> Y)uzZX— 7Y,
N Z X VuzZX e 27,

1) XvHXVvY)X'VvHX'VY)uX'Y;

IWXY' Zv X' YZuXYZ' v X' YZ’,

I XYZN XYZ'v X' Y ZuXYZv XY Zv X'Y'Z.

6. IIpeoGpazoBaTh K BO3MOXKHO Oosiee mpoctoi hopme:

1) =(—XvY)—>XvY->X); 9) (X —X) >4,
2) (X A= VvX>Y)AX 10) X' > (X > Y);
X ->DAT->XNAX VYD) 1) X— (Y- X);

HX->DDATY > XA Z->X);
XANZVXAN—ZVYANZY—XAYANZ
6) - (X—> A —>—-X);

NX—>X’;

) X X7,

12)(X>Y)>X) - T;
13 (X Y)>X->Y);
4 X->Y) > (Y- X;
15 X'>7Y)> (Y >X).

7. HaliTu BBICKA3bIBATEIIBHYIO CXEMY, PAaBHOCWIBHYIO IJAHHOM, KOTOpPAs CO-

JIEP>KUT TOJILKO CBSZKU — U A!
DXvY—> (—X—>2);
(- X>2H)v-(X->7Y);
XvYVZI->X)VvZ

(X > 1) >2) > =X,
HXv(I¥->2)-»>X

13



8. Haiitu BbICKa3bIBaTEIbHYIO CXEMY, PAaBHOCWIBHYIO JaHHOM, KOTOpas Co-

ACPKUT TOJIBKO CBA3KHU — U V!

HX->Y) > YAZ H(X>YANZ) > (Y>> X)) > ),
2) - XA=Y—>XAY; SYX->DNATY>2) > X->2).
) XA=-YVZ>ZAY,

9. Haiitu BC ¢ TecHbIMHM OTPULIAHUSMU, PABHOCWIIBHYIO TAHHOM:

1) =(X'A (=Y v =) v 2);

2)(XAYV—Z)—> (X2,

3) =T = ~(Z A =(Y A =X)));

4) (=X A Y) > Y) > (=X A 2));
5)(=(XvaYAZv-Z)vYAZ);
O)X>NAT>X)>XVvY;
NX->DNAY->-X) > (Z->X);

)Xo NA( X -Y)> X Vv A(—XV D)
N (X)) > 2) > X o),

1) X> T 2))eo (X))o 2.

10. C IIOMOIIBIO PABHOCHUJIbHBIX HpCO6pEBOB&HPII>i JOKa3aTb, YTO BBICKA3bIBAa-

TCJIbHAs CXEMa SBJLICTCA IIPOTUBOPCUHNCM:

14

DX>DNDAT>XNAXA-YVXAY);
D)XA-Y > XVXADNA(RXVIAY > XASY);
AX->oDNAT>2)> (X>2);
HX->DNDAX->-D) AKX
NXA-TYVIA-"ZoXo>DDAX>2).

11. Yopoctuth 10 TpeX BXOXKACHUM BCEX MEPEMEHHBIX:

WX'YZvX'YZvXY' ZvXYZ v XYZ,
DX'vY'VZHYX'VYVZYXVvY' VZYXVvYVZ)H)XVvYVZ);
3XVvYIVHXVYVZ )XV Y'VZ

MHWX'YZv XY ZvXYZ

HYXY'vZ)v (X'vYZ)Xv U,

) X'VYVIOHXVY'VIXVYVZ.

12. YOpocTuTh A0 YEThIPEX BXOKIECHUN BCEX MEPEMEHHBIX:

HXY'vX'YZv XZ,

XY’V XZ'v X'YZ,
NX'YZvX'YZvXVvX'Y'Z'VvT,
HXYZNvXY'ZNv XYZ'T,

NXvYZTVvY Z'TvYVvY Z'T,

6) XYZ N XYZ' XY'ZT~v XYZT'v XYZT;
NXYZT'vY' v Xyv X' (Zv T)(XVY);
QYXYZVv YZT Vv XY'T'V X' YZT v XY'T’;
NXTX'VY'SvDVvT(YVvS)XVvZLVvXTT



13. C nmomouipi0 paBHOCUIBHBIX MPEOOpPa30BaHUN OKAa3aTh, YTO BBICKA3bI-
BaTeJIbHAS CXEMa SIBJISIETCS TaBTOJIOTHUEH:

DX =>Y)>X) X

2)XvX) > T,
HX->D > ((X'=> 1)),
HX->Y)->((X->Y)>X);
HX>K>T1) > X))
6O)XvY—>(X>Y)—> D),
NXYVvXY'vVX'YvX'Y
NXVvXY > X'VvY)X->Y);
NX=>1) > (Y= 2) - X > 2);

1) (Y > 2) > (X > 1Y) > (X > 2));

IY(X—>Y) > XZ-> Y7,

12 XZ—> YZ) > (X—>Y);

BYX>Y)>XVvZ>YVv2;

4 XvY>XvZ)->Xv(Y—>2Z);

15 XvY—>(X—>2)>X'Z")).

14. YpocTuTh 10 ABYX BXOXKJICHUN BCEX MEPEMEHHBIX:
HXYvXY'vX'Y’;
2) (X v X v YKV Y);
XY > X)v Y —> XY,
HAXY)Y>XvY)'vXY,
HX'vVXYVvX'YZ v XYZ,
6) Z->X)>XYVvYZVLX
NX->Y)XY) VXY > X' >X'Y),
QY XVvXYVYZVvX'Z)\(XV Z);
NXvINY'VvVIHVvXVY )YV
10) YV (XYZ'vX'vY'VvZ)X,
1NYXYVvZv(X'vY)Z'(Xv D)XV 2,
I2)YX'YZvX'YZ'NXY'Z'vXYZ N XY ZNv X' Y'Z.

15. IIpeoOpa3oBaTh BBICKA3bIBATEIbHYI0 CXEMY K HOpMallbHOW (opme
(31ech [ eCTh UHUCIIO BXOXKACHHUI BCEX MEPEMEHHBIX):
1) (XZ'—> XY) > Y'Z(<£3);
)XY > 2H)XZ2'—> YY) ([=3);
Y ->2HZ->Y)vXVvY(I=3)
4) (XYZ - XZ)(X = V)"V 2) (I = 3);
HXYVvX'Y'VXZvY Z(L6)
6O)X' Y Zv XY Zv XY Z'v XYZ' (I <L4);
NXYZ XY ZvX'Y'Zv X'Y'Z'(1<4);
QY Y—>2)->XVvY'VvIYVIDHXZ(IL4);
NXY'VX'YVvXZvX'Z (I=06);
10)X'Y'vYZ'vX'Z'(I=4);
IYX'YvYZvX'Z(I=4),
12) XYV Y'Z'v XZ'(I=4);
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13) XY’'v YZVv XZ ([=4),

14 XY Z > XvINZ>X'ZVvY);(=3)

15 XvHX'YVvZvZvXvYNTvU)(=3);

1) XZv D vZDY ZvDvT'UYT'XvY)vX'Y(I=3)
ITYXVvYVOXVYVIOHX'VYVIOX' VY VIOX'VY'VZ)(IL4);
I X' Y ZvX'YZ'vXY'Z'vXYZN XY ZVv X' YZ(IL5);,
INX'YZvX'YZvXY'Z'vXYZ'v XY Zv X' YZ(IL6),

20)XYZNv XYZ'v XY’ ZVv X' YZv X' YZ' (I =3),

2HXY'vYZ'v XZ'v Y Zv X' YV X' Z(1L6),

2 X'vTYY Z'vXZ'Tv Y Z'T(IL5).

7. 3aK0H IBOMCTBEHHOCTH

1. 3amucatb BBICKA3bIBATCIIbHYIO CXCMY, I[BOﬁCTBGHHYIO II&HHOI?I CXCMC, 3alln-
CcaTb HCraTuB ,ZIaHHOfI CXCMBHEI:

D) (Xv Y")X(Z'v X2); ) (Xv I)(XY)")";
2)(X'v )XV Z%))"; 8) (XY)'v X'Z7;

3 XY)'vX'Z NXvNZVvY Vv
HAXVvY(Xv2, 10) XY)'vXZv Y'Z,
S YXvYv2)X'vY'vZ), 1) XY'v XV Z2).
6)X'YZ'v XY,

2. HaiiTu HeraTuB W ABOWCTBEHHYIO IS TAHHOM BBICKA3bIBATEIIBHOU CXEMBI.
[IpencraBute X B BHJE BBICKA3BIBATEIBHBIX CXEM C TECHBIMU OTPHUIAHHUSIMU:

D) X7V (Y2)" )XY v (X2)); 2) (Xv Y)ZT'v (XT)".

3. C nmomoIIpio paBHOCWIBHBIX TTPE0Opa3oBaHuil YOSIUTHCS B CIIPaBEIUBO-
CTH 3aKOHA JIBOMCTBEHHOCTH JIJIsl BHICKA3bIBATEIIBHBIX CXEM U3 mpumepa 1.

4. CocTaBUTh OTPUIIAHUE BBICKA3BIBATEIILHON CXEMbI, MOJb3YSICh 3aKOHOM
JBOMCTBEHHOCTH (HE 3a0yIbTe O MOPSIIKE BHITIOTHEHUS oreparuii!):
HX(YvZ)vX'Y, NX'Y'vOHVST'vU VW,
XY ZvST'u'v, 4HXY'vz'TYyvU).

5. cnionb3ys 3aKOH IBOMCTBEHHOCTH, 1I0KA3aTh:
1) X(X — Y) — Y- TaBronorus;
2) Y (X —> Y) > X~ raBronorus;
HXv YY) (Y'vZ)vXvZ—TaBTONOTHS;
4 (Xv V)Y’V Z)X vV Z)'— npoTUBOpEUHE;
S (Xv HX'Y'v(X— Z)))’— npoTuBopeyue;
6) (XY") "= (X'v XY - X’V Y) — TaBTOJOTUS;
7) (X —> X v Y)’— npoTuBopeuue;
) X—>Y) > (XZ— (Y- Z))— raBrosnorus;
9) (XY > 2) > (X — (Y > Z2)) — taBTonorus;

10) (XY - 2)(X — (Y > Z))’"— npoTuBOpEUHE.
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8. In3proHKTUBHAS HOpMasbHas ¢opma (JHD),

KOHBIOHKTHBHAasI HOpMaJibHasi popma (KHD),
COBepIICHHAs AU3bIOHKTHBHAA HOpMaJbHas ¢opma (CAHD),
COBEpPIICHHAS] KOHbIOHKTHBHAsA HOpMaJibHas ¢popma (CKH®D)

1. PaBHOCUIBHBIMH TTPE0OPA30BAHUSIMU MPUBECTH BBHICKA3bIBATEIBHYIO CXe€-
My k CIHO:

) (=XVv 2 ATV 2 6)) Xv I )AXVEvVvaYA(Zva)D);
DXAYVYANZ NHXvYvZ

HXVYAZ Y XvIWZIYAXVIAEZNV T
HXAYVZIAT, NXvYvZvSvT,;

S YXA=YVIHOA(XV 2, 10)  XVXAYVYANZVZAT,
IDXA-YVXAYVXAZVIXA-LVYAN—-ZVv-YALZ

2. PaBHOCUIIbHBIMU MPE0OpPa30BaAaHUSIMU TIPUBECTU BBICKA3BIBATEIBHYIO CXE-
My k CKHO:

1) - XAZVvYALZ NXAYVYANZVZIAT,

D) XvY)AZ Y XvYV—-ZAT,

XV IHAXYV D NXAYVZ

4) - XAYVZAT, 1) XAYAZAT,
SYXAYANZVT, I1NXv-DA(XVYVIALZ
6) XAYAZ

3. PaBHOCHJIBHBIMH MPEOOPA30BAHUSAMHU MTPHUBECTH BHICKA3bIBATEIBLHYIO CXeE-
My k JTHO:
DXVDAX Y DX Y) > (Z—>—X) > (=Y > —2);
D)X V)A=(Z->T), 5> —>2)>(X—>—-2)—> X— D).
XVYA-DAXV 2,

4. PaBHOCHJIBHBIMHM TIPEOOpa30BaHUSMHU IIPUBECTH BHICKA3bIBATCIILHBIC CXeE-
MBI 13 3aganus 3 kK KHO.

5. PaBHOCHIIBHBIMHM TIpeOOpa30BaHUSMHU IIPUBECTH BHICKA3bIBATEIIbHBIC CXeE-
MBI U3 3aj1aHus 3, a Takxke cieayroniye Tpu cxembl, k CIHD:
6)  XAYVYAZATV-XAYANZAT,
H—(X>Y)—>-Y)>X->TYAX);
&) - (XAY—>-X)A=(XAY—>)).

6. PaBHOCHIIBHBIMU TTPE0OPA30BAHUSIMU MTPUBECTH BBICKA3bIBATEIIbHBIEC CXE-
MBI U3 3a7aHud 3, a Takke cienyromue Tpu cxembl, kK CKHO:
6) Xv I )AXYVIOHALZNVT;
NXAXV-2)AXVYV2Z;
) - (XA(YVZ2))>XAYVZ
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7. Jlia Ka)KI0M 13 CIEAYIOIIMX BBICKA3bIBATENIBHBIX CXEM IIOCTPOUTH PABHO-
cunpHyto ei JJHO n KHOD:
DX —>Y)—>(Z—->—X)—> Y>> -2);
2) (X = ¥) = =X) = =)) > =2) > Z;
X2 ->2D))>(X—>—2) > X—>=))).

8. Jliia kax10¥ M3 CIeAYIONIMX BBICKA3bIBATEIBHBIX CXEM MOCTPOUTH PABHO-
cunpHyto el CIITHO:
HD(X—>Y) > X > X->TYAX);
N(X>-Y)>TAZ>XA2).

9. JIy1st KaKI0M U3 CIEAYIOIINX BBICKA3bIBATEIBHBIX CXEM ITOCTPOUTH PABHO-
cuibHyto el CKHO®:
D(Z->X) - (=(YVvZ2)—>X);
2))"(XAY->X)vXA(YV2),
) XA VvID)>XAYVZ

10. /st gaHHO#M BBICKa3bIBaTeIbHOM cxeMbl HaTu ee CJIH® ¢ momoripo
TaOJIMIIEI ICTUHHOCTH:

I)=(XAY)—> =XV 2, SYXv(Y > (Ze XAY));
HX->Y; 6) XA=YVIAT,;
HXAYVZ NXAXYANZvT)v-T.
H X 2) > XA-Y,

11. [Ins manHO# BbICKa3bIBaTelbHOM cxeMbl Halitu ee CKH® ¢ momomisio
TaOJIMIIBI ICTUHHOCTH:

I)=(XAY)—> =XV SYXAYAZVT,
DXV, ) XA=(=YA(Z—> X))
3)(XvY)AZ NXANYVYANZVZIAT.

4) (- XVv-Y)AX>TYAZ);

12. TlocTpouTh BBICKA3BIBATEIBHYIO CXEMY OT TPEX IMEPEMEHHBIX, KOTOpas
MCTHHHA TOTJA U TOJIBKO TOT1a, KOTZa POBHO JIBE IIEPEMEHHBIE JIOKHBI.

13. TlocTpouTh BBICKA3bIBATEIIBHYIO CXEMY OT TPEX IMEPEMEHHBIX, KOTOpas
MIPUHUMAET TaKOe e 3HaAYCHUE, KaK U OOJIbIIUHCTBO NEPEMEHHBIX.

14. ITocTpouTh BBICKA3bIBATEIBbHYIO CXEMY OT TPEX MEPEMEHHBIX, KOTOpas
MIPUHUMAET TAKOE )K€ 3HAUEHNE, KAK U MEHBIIMHCTBO MTE€PEMEHHBIX.

9. Jlornueckoe CJI1eJ0BaHMEC BBICKA3bIBATC/IIbHBIX CXEM

1. Cpenu BbICKa3bIBaTENbHBIX CXeM Y Vv Z, X v =Y — Z, X A —Y HaiiTu Bce Ta-
KH€, KOTOPBIE JIOTUYECKH CIICTYIOT U3 MHOYKECTBA BBICKA3bIBATEIBHBIX CXEM
{(X>VAXVID,X>Z}.
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2. MCTOI[OM OT IIPOTUBHOI'O BLISICHUTD, BEPHBLI JIM CIICAYIOIIWEC BEIBOJAUMOCTH:
WX—>Y,Z>-T,Tv-YEX—>Z
DNX>Y, XVOAT->S5Z->SEXVIHAY >SS
NXAY > ZIXANT>85,X> -8 XA-"Y>TE=EX—>—Z
HX->Y, Z->-T,S>V,X>-ZV>TES>Y,
NXAY S Z, ZAT—>S, - Vo>TASEXAY ST,
OX>Y>20,ZAT->S, " Vo>TA-SEX>(Y->V));
NXVY—>ZAT, TvVS—>VEX->V;
N Xo>YANZ,YVT,S>-V)> T, Y>XA-S=EY->S;
NX->NAEZ->D,Yo>IAT->V),=(SAV),X>ZE X
1) X>Y,Z>T,XvZ=YAT.

3. JlokasaTp, 4TO:
HOX->Y,Z>T,XvZEYVT,;
DNX>TY->2),-SvX,YES>Z
NXVvY—>Z,Z->SVvIT, T> U -SA-UE X
HX->Y,-(YVZ)E X
NX->Y,Z->Y,S>XVvZ SEY,
OXANYVIANT, X—>-XEZ
NX->Z->Y),-TvX,Z=T-Y,
8 XvY,Z—>-YEX—>Z

4. UccnenoBaTh Ha MPOTUBOPEUYNBOCTh CHCTEMY BBICKA3BIBATEILHBIX CXEM:

WX V,Y>Z - ZvT, - X—>T, T,

DNX>-YNAD, TvS>V,V>(UvW),-ZASAU,

NXVY>SZIAT, TSV, XV,

HX->DAZ->D,Y->DAZ->X, S>> NAV—>-1D),-S->S;

SYXYADAT>YAS),(V>-X)AU->W,(U>W)> VAT, A(—Z—>S),

6) KoHTpakT OyJeT BBINOJHEH TOT/Aa U TOJBKO TOTAa, KOorjaa oM OyaeT
3akoH4YeH B ¢eBpase. Eciu qom Oyner 3akoHdYeH B (eBpaje, TO Mbl MOXKEM Tie-
pee3zxkath 1 mapra. Ecniu Mbl He cMokeM mepeexaTh 1 mMapTa, TO MbI JOJIKHBI
BHECTH KBapTUPHYIO TUIATy 32 MapT. MbI He Oy/eM BHOCUThH KBapTHUPHYIO TIJIATY
3a Mapr.

10. IIpaBuiibHBIC M HENIPABWJIbHBIEC PACCYKIACHUSA

1. [IpoBepuTh NPaBUIBHOCTh PACCYKICHHIA.

1) Ecnu ¢urypa ects napamienorpamm, TO NPOTUBONOJIOXKHBIE CTOPOHBI
€€ MapajuleJIbHbl U 3aKJIIOUYEHbl MEXIYy NapajuielbHbIMU cTOpoHamu. Eciau oT-
PE3KM MapajuieNIbHbIX MPAMbBIX 3aKIIOYEHbI MEXAY APYTUMHU HapalielbHbIMUA
CTOpOHaMH, TO OHU paBHbI. [IpOTHBOIONOXKHBIE CTOPOHBI (PUTYpPHI MOMAPHO
paBHbl. Cie10BaTeNbHO, GUTYpPA €CTh MapaiIeIOrPaMM.

2) Ecnu o 1 B — BepTHKaIbHbBIE YIJIbl, TO OHU PaBHBI. YTIbBI O U 3 HE Bep-
TUKaJbHBIE. YTJIBI O U 3 — MPOTUBOIIOJIOXKHbBIC YIIIbl apayuienorpamma. Cieno-
BaTEJbHO, YIJIbI O U [3 paBHBIL.

2. PelliuTh HECKOJIBKO 3a]1a4 U3 MHIUBUIYaJbHOTO 3agaHust Ne 3.
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11. Yopoiuenue cucteM BbICKa3bIBAHUM

1. AAMUHHCTpAIUS MOPCKOTO TIOPTa U3/AJIa CICTYIOUIHE PACTIOPSIKCHUS:

1) Ecim xanutan kopaOisl mMoiyvaeT ClielHaibHOe yKa3aHue, TO OH JI0JI-
’KEeH MOKHUHYTh MOPT HA CBOEM KopaoIe.

2) Ecnu kanmuTaH He MOJyYaeT CIeHaIbHOTO YKa3aHHs, TO OH HE JTOJDKEH
MOKUATh TOPTA WK OH BIIPE/Ib JIMIIASTCS BO3MOXKHOCTH 3aX0/a B 3TOT HOPT.

3) Kanutan nnu aumaercs BIpelb BO3MOXKHOCTH 3aX0/1a B 3TOT MOPT WIIH
HE TOJTy4aeT CICIUANTBHOTO YKa3aHusl.

YHpOCTUTH 3Ty CUCTEMY PACTIOPSKEHHIA.

2. KoMauaup ocakaeHHON KPEMOCTH MOCTAI CIETYIOIINE TPH COOOIICHHUS

1) Ecan Ham ynmacTcst moyduTh MPOOBOJIBLCTBUE, TO HAM HE OyIeT yrpo-
KaTh CMEPTh OT TOJIOJIA.

2) Ecimm Ham He ynacTesi MOMYYHTh MPOAOBOJBCTBUE, TO WM HaM OyJer
yIpO’KaTh CMEPTH OT TOJIOJIA, WJIM MBI MOTBITAEMCSI TIPOPBATH KOJIBLIO OKPY>KEHHSL.

3) Eciu Ham Oyner yrposkaTh CMEPTh OT T0JIOJd, TO Mbl MOMBITAEMCS
IPOPBAThH KOJBIIO OKPY>KCHHUSI.

YOpocTUTh 3Ty CUCTEMY COOOIICHUH.

3. Ha ¢akynpratuBe 1o MareMaTHueCcKoi JIOTUKE YUUTEIb COOOIIMIT yHalMCs,
COOMPAIOIIMMCSI B TYPIIOXO/I, CJIETYIOIIIE CBECHUS O TOTOBSIILIEMCS ITOXO/IE:

1) BynyTt npuoOpereHsl HOBbIE NAJIATKH, HOBBIE PIOK3AKH, U KJIACC MOMAET
B IIOXOJ.

2) [Nanatku ¥ prOK3aKky MpUOOPETATHCS HE OYIYT, M KJIACC B TIOXOJ HE TTOMIET.

3) Byayt npuoOperaTbcsi HOBbIE AJATKU, PIOK3aKH IPUOOPETAThCS HE OYIIYT,
KJIaCC B MOXOJ] ITOUJIET.

4) HesepHo, uto 1160 OyayT mprUOOpETeHBI HOBBIC MAIATKH, MO0 HE OY-
IOyT pUoOpEeTEHbl HOBBIE PIOK3aKH, JTHMOO0 KJIacc MOUIET B MOXO/I.

3Has, 4To, 10 KpaltHell Mepe, 0OIHO U3 YEThIpEX COOOIEHUN BEPHO, YIpo-
CTUTH UH(GOPMAIIHIO.

12. ByaeBbl GpyHKIIUN
121. Cynepno3uuud

1. Boipa3urs:

1) Au— 4depe3 v u —; 6) v uepe3 —;

2) VU — uepe3 A 1 —; 7) — 4epe3 A U <

3) VU AUepe3 - U —; 8) A, Vv, =, <>, —uepes | ;
4) — uepe3 — u 0; 9 A, Vv, >, <>, — uepes I
5) —uepe3 +u 1; 10) v, >, <>, —yepe3, + u 1.

2. JloxasaTh, 4TO HEJb3S BBIPA3HUTh:
1) —4gepe3 A, v, > U <>; 4) A "epes3 —, <;
2) —> 4epe3 A U V; 5) <> uepe3 A, V.
3) A Uuepe3 v u —;
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12.2. IfonHbIE M HETMOJ HBIE CUCTEMBl PYHKI MU

1. I[OK&?)&TL, 4dTO CIICAYIOIIUC MHOKCCTBA JIOTHYCCKHUX onepaum”I SABJIOTCA
IIOJIHBIMM

1) {A, v, =} 6) { |1;
2) {Vs _'}; 7) {_)a 0}9
3) {/\7 _'}; 8) {+9 V, 1}3
4) {—, =} 9) {+, A, 1}.
5) {1

2. Jlokaszath HEMOTHOTY CUCTEM ()yHKITHIA:
1) A; T v, —;
2) V; 8) A, —;
3) —>; 9) >, 1;
5)+; 1) A, v, —>;
6) A, V; 12) A, v, =, ©;

13) 55, o, tne so(X, Y, Z) =XAYVYANZVXALZ

[TpuBectu npuMepsb! GYHKIMIA, KOTOPbIE HENb3s BBIPA3UTh Yepe3 JaHHBIC CH-
CTeMbl (DYHKITHIL.

3. Jloxa3aTh HE3aBUCUMOCTb CUCTEM (DYHKIIMIA:
1) -, €, 3 ) <, +;
2) -, +; 4) >, V.

4. JloxazaTh MOJHOTY U HE3aBUCUMOCTH CUCTEM (DYHKITUH:
1) —>,¢,tnex ¢ y=—(y > x);
2)0,1,s(x,y,z),tne s(x,y,zZ) =V AXV =Y AZ
3) <, Vv, 0.

5. [IpuBecTu npuMep MOTHOM CUCTEMBI (VYHKITHIA:
1) cocTosiiel u3 oHOM 3-MECTHOU PYHKITUY;
2) COCTOSAIICH U3 OJTHOU 7-MECTHOU (PYyHKIIUH.

6. Haiftu Bce 6a3ucChl JijIs1 MHOXKECTBA BCEX JIOTMUECKUX OTEpaliiid, COCTaBJICH-
HbIX u3 onepauii 0, 1, —, A, v, >, <>, +, | ,i«.

123. MuorouJgennol KeraJdxkuHa

1. HaiiTu MHOTOYJICH HaJl CIUCKOM NEpEeMEHHBIX X, Y, Z, V, IpuHUMAIOLINIA
3HaueHue | Toapko Ha Habopax:
1) 1110, 1101, 1011, 0111;
2) 1000, 0100, 0010, 0001;
3) 1100, 1001, 1010,0110, 0101, 0011, 1111.
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2. Haiitu MHOTOUJIEHBI, paBHOCHJIbHBIE (hOpMYyIam:

1) —X; XL Y;

)XY, Y XvYvZ

HXVvY; NXAYVYANZVXAZ

HX->Y,; IO)XAYA—ZVXA-YANZV-XAYANZ
XY, 1 (X—>Y)->Z

6) X|v:

3. Kakue u3 ¢popMyi npeapiIyiero npuMepa sBistoTCs JIMHEUHBIMU ?

4. BbIpa3suTh 4epe3 OCHOBHBIE JIOTMUECKHE OIEpaluy CIeAyoImue OyIeBbl
byHKIMN, 3a1anHbIe B anredpe Xerankuna:

HXY+Y+1; N XY+ YZ+ XZ,

)X+ (Z+1); X+ Y+2)Y+XY+1;
X+ DHY+X+1; 9) XY+ )X+ TY+1);
HX+Y+Z+1, 10) X+ Y+ 2)(X+1)Y;
5 X+ Y)Z+1; 11) (XY + YZ+ XZ)(X+ 1);
0) XY+ 1) Z+X+1, I2)X+Y+Z+T.

124. Knaccol OyJdeBbIX QyHKIUH

1. CKONBKO CYIIECTBYET PA3IMUHBIX 71-MECTHBIX OYJIEBbIX (PYHKITHI?

2. CKOJIBKO CYHIECTBYET PA3JIMYHBIX 7-MECTHBIX OyJIeBbIX (DYHKIIHIA, CO-
xpansommx 0?7 coxpassomux 1?

3. Halitu norndeckue onepanuu, A1BOMCTBEHHbIE KOHCTaHTaM 0, 1 u orme-
pamusam —, <>, +, ~L, | .

4. HaiiTu Bce caMOJIBOMCTBEHHBIE JBYXMECTHbIE JIOTUUECKUE ONIEPAIUU.

5. loka3arp, 4TO TpPEXMECTHAsI JOTHUYECKAsl OIepanus, 3aaaBaemMasi MHO-
rouicHoM X A Y+ X A Z+ Y A Z, aBisieTcs caMOBONCTBEHHOI.

6. CKOJIBKO CYIIIECTBYET Pa3jIMYHbIX CAMOJBOMCTBEHHBIX JIOTUYECKUX OIe-
panmii?

7. CKONBKO CYIIECTBYET Pa3JIMYHBIX JIMHEUHBIX A-MECTHBIX JIOTMYECKHX
omnepanmii?

8. Haiitu Bce nuHElHbIE JBYXMECTHBIE JJOTUUECKUE ONIEPAIUU.

9. HaiiTn Bce MOHOTOHHBIE IByXMECTHBIE JIOTUYECKUE OTIEPALINH.

125. HonHble cucTeMbl QYHKI U,
Teopema IlocTa. bazucsl

1. JIokazartb, 4TO €ciid K MHOKeCTBY () MPUCOECTUHHUTH JTOTUUECKYIO OIle-
panuto, He coxpaHsolLyto 0, TO TOJIyYUTCS MOTHOE MHOYXKECTBO OINEpalri.

2. JlokazaTh, 4TO eciu K MHOXeCTBY C| IPUCOEAUHUTD JIOTHYECKYIO OTle-
paluio, He COXPAaHSAIOINIYIO 1, TO OJYYHUTCS MOTHOE MHOYKECTBO OIEpalUi.
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3. JJoka3aTb, 4yTO €CIM K MHOXECTBY S IPUCOEAUHUTH HECAMOABOU-
CTBEHHYIO JIOTMYECKYIO OINEPAlUI0, TO MOJYYUTCS MOJHOE MHOXKECTBO OIEpa-
UH.

4. JlokaszaTp, 4TO €CJIM K MHOKECTBY L MPHUCOECAUHUTH HEITUHENHYIO JIOrnye-
CKYIO OIEPALNIO, TO MOJIYYUTCS MOJTHOE MHOKECTBO ONEPALU.
S. Jloka3atp, 4TO €CiM K MHOKECTBY M NPHUCOECIVHUTHL HEMOHOTOHHYIO JIO-
TUYECKYIO ONEPALHIO, TO HOJIYYUTCS ITOTHOE MHOKECTBO OIEPALIHIA.
6. HaiitTu Bce Takue JABYXMECTHBIE JIOTUYECKHUE OMEpaluu ¢, 4to {¢} — Oa-
3HC JI1 MHOYKECTBA BCEX JIOTUUECKUX OMEPALUI.
7. SIBnsieTcs MU 3aMKHYTHIM KJIACC BCEX MOHOTOHHO YOBIBAIOITUX (DYHKITHH?
8. C nmomompto Teopemsl [locta 10oKa3aTh, YTO CIEAYIOIINE MHOYKECTBA JIO-
TUYecKux onepanuid, rae 6y(X, ¥, Z) = X+ Y + Z, He SABIAIOTCA NOJTHBIMU:
1) {0, A, o1}
2) {17 AL Gl} .
9. PeminTh HECKOJIBKO 3a/1a4 U3 MHAMBHyAJIBHOTO 3a1aHus Ne 6.

13. IIpeaukaTol

1. Haiitn xakoe-HMOyAb MpEIIOKEHHE ¢ OJHON CBOOOJHOM YHMCIIOBOW Iepe-
MEHHOM, KOTOPOE BBITTOIHACTCS 11 BCEX 3HAUYECHUM MEpeMEHHOM, Kpome 3, 5, 17.

2. 300pa3uth reoMeTpuuecKoe MECTO TOYEK KOOPAWHATHOW IIJIOCKOCTH
Oxy, NJIst KOTOPBIX:

I)x>0; 5)x>20—->y2>0;
2)y=>0; 6)y>20—->x2>0;
3)x=>20Ay=>0; TNx=20y=>0.
Hx=>20vy=>0;

3. IIponenare 10 *e i npemiokeHni x 2 0 ny <0, x<0umy=>0;x <0
ny<Qx+y20ux—-y20x+y>20ux—y<0x+y<O0ux—y>20x+y<0
nx—y<0.

4. [TpoiOoKUTH B TOM K€ AyXe, 100aBUB K YK€ PACCMOTPEHHBIM CJIEAYIO-
M€ MPEIIIOKEHUS:

D) x/=[yk &) xy<1;

2)5+‘d:é+‘é; 9) xy(y — x%) = 0;

3) o +1<0; 10) xy(xy — 1) 2 0;

4) M‘MSO; 11)x32—xy4£ 0;
24,2 12) xy"—x"y <0;

5) X +y <4, 13y 02+ 3 1) 0;
=1 14) (v — x*)(x* + ) = 4) < 0;
X’ 4y’ >4, 15) (xly — Dy +x°) <0

R x| <1; 16)(|X\y—1)(2y+)§2—1)so;

7) xy < 0; 17) (xy — D)(x" =) 2 0;

18) (= D(x" ~y) < 0;
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19) * —x*)(y —x%) > 0; 20) xy* —xy > 0.
Jlob6aBbTe K 3TOMY HECKOJILKO CBOUX MpesiioxeHui. [Tonpo0OyiiTe momyduTh
WHTEPECHBIC PUCYHKHU.
14. KBaHnTOpBI

14.1. Jleticmeue neckonvkux ciedyrowux 3a0ad npoucxooum Ha Apxunenaece,
HaceNeHHoOM I00bMU POGHO 08YX MUNOEG: pblyapsamu u axceyamu. Peiyapu ecezoa 2o-
gopsim npasdy, Jxceysvl 6ce2oa azym. Kaowcowiii socumens Apxunenaea — pviyaps unu
Jorcey. Hu o0un srcumens He AGISemcs pulyapem U JIHceyom 00HOo8peMeHHo. 3adadu
OP2aHU308aHbL 8 8UOE PACCKA3a NYMeUeCmM8eHHUKA 0 npedvléanuu Ha Apxunenaze.

1. IlepBoro u3 kutesnei, BCTPETUBIIMXCS MHE, 3BalU A. S CpOCHI Yy HETO, MHO-
IO JIM JDKELOB Ha ocTpoBe. OH OTBETHIT: «XOTs ObI OJJMH JDKEL] HA OCTPOBE ECTH.

Kewm 0b11 A — prilapeM win xenom? EcTh U Ha ocTpoBe XOTs Obl OJMH
poiapb? Xots 0bl 0uH Jokel? MoXeT ObITh, BCE JKUTEIN OCTPOBA SBIISIOTCS PhI-
napsimu? Mnum Bce — pkenaMu’?

2. Jlpyroii )kuTenb ocTpoBa, B, Obu1 Oosiee kareropudeH. OH ckazan: «Mebl Bce —
JOKELBD.

Kem Obu1 B — peiapem win JokenioM? OTBETUTH TaKKE Ha OCTalbHBIE BO-
MIPOCHI, IOCTABIICHHBIE B 3a7a4e 1.

3. Kurens octpoBa C ckazan MHE: «5 — JDKel, HO €CTh U PBILIAPH».

Kem 61 C — poiiapem wim mxeriom? KakoBbl OTBEThI Ha OCTaJIbHBIE BO-
ITPOCHI, IOCTABJICHHBIE B 3a1a4e 1?

4. B st0i1 3a1aue — 7Ba niepcoHaxa, A u B (He 00s3aTeNIbHO Te KE, YTO B MPEIbI-
OyHIMX 3aadax). A ToBopuT: «Bce utenn octpoBa — pbiapu». Ha uto B oTBeyaer:
«Tb1 mxems!».

Kto A — pemiaps wim mxen? Kro B? K kakum BeIBOAAM OTHOCHUTENIBHO
HaJIM4Yus PhIApeil U JHKEIOB CPEIH JKUTEIIEN OCTPOBA MPUBOJIAT IAHHBIC 3a0a4M?

5. CHoBa — iBa mepcoHa)ka. A TOBOPUT: «B — jpken!». B orBevaer (To Jiu ¢ rop-
JOCTBIO, TO JTM HaMeKasi Ha A): «ECTb JDKellbl Ha HallleM OCcTpoBe!».

Bomnpocsl — Te ke, 4To U B 3a1aue 4.

6. U1 B »TOM 331aue — 1BOE JEHCTBYIOMIMX JHLL. A TOBOpUT: «Bce, Kpome MeHs, —
JDKensl!». B momiakuBaeT: « 9T0 TOUHO!».

Bonpocs! — Te xke.

7.0aHaX/bl, BO BpeMsl MPOTYJIKHA MO OCTPOBY, MHE BCTpETHJIACh OOJibllIas
rpyIIa )XKUTeJed OCTPOBa, IPYKHO CKaHAMPOBaBIIMX: «Cpeau HAC JIKELOB HET!».
ConpoBOoXXAaBIIMI MEHS )KUTEIb OCTpoBAa A ckazan MHeE: «Eciu cpeau HUX HET
JKELOB, TO 5 — JIKEL.

Kewm 6b11 A — phittapeM uiu jpxeromM? belu u B rpytie jixkennsl? Peimapu?

8. OmHaxkpl MHE JTOBEJIOCHh HE3aMETHO IS MPHUCYTCTBYIONMIUX HAOJIOMATH
3a X0/10M coOpaHus (BCe YUaCTHUKU KOTOPOTO OBLIN KUTENIIMH OcTpoBa). [lepBbim
BoicTynisl A: «Cpean Hac ecTh XOTS Obl OJIMH PHIIAPH», — CKa3al OH. 3aTeM K
MUKpPO(DOHY MO0IIEN BO3MYIIECHHBIN B, KOTOpPbIN cka3ai: «Bbl Bce oKelb!».

Kem 6611 4 — poittapem wim joreriom? Kem 6601 B? K kakum BeIBOgaM OTHOCH-
TEJIbHO OCTAJIbHBIX YYAaCTHUKOB COOpaHMs MPUBOJAT COOOIIEHHBIE MHOM CBEICHUS?

9.Ha octpoBe pa3pazuicsi SJKOHOMU4YecKuid kpusuc. Kak Boaures, cranm uc-
KaTh BUHOBHBIX. JlemyTat octpoBHOM J[yMbl (ero 3Banu A) caenan mo 3ToMy MOBO-
1y J1Ba 3asiBieHus: 1) «Bce peliapu BUHOBHBDY; 2) «S1 He BHHOBEH».
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Kem Ob11 A — prinapem winn mxerom? bt mu o BuHOBeH? Bee nmu peiapu
ObUTM BUHOBHBI? BBUIN JTM1 BUHOBHBIE Cpeiu JKELIOB? MOXKHO JIM YCTaHOBUTH MO 3TUM
JTAHHBIM, OBLIIM JTU BUHOBHBIE CPETU PhILAPEN 1 BCE JIN JDKELbI ObLIIM BUHOBHBI?

10. Muenue nenytara B mo moBoay kpusuca Obuto uHbIM: 1) «Hu ogun pei-
1aph HE BUHOBEH»; 2) «51 BUHOBEH».

Kto B — peiiaps wim moxen? Bunosen jim oH? Kak 00CTOUT €710 C BUHOBHO-
CTBIO PBILAPEN M JDKEIIOB (BUHOBHBI BCE; BUHOBHBI HEKOTOPHIEC; YCTAHOBUTH HeE-
BO3MOKHO)?

11. lenyrar C Obl1 BecbMa OpUrMHajeH. BricTynas nepen JokenaMu, OH CKa-
3ai: «Bce peimapu BUHOBHBDY. BbIcTymas nepen peiapsmu, oH 3asBWil: «Bce Bu-
HOBHBIE — JKEIIBD.

Kto C — peinapps win mxen? Kak 0OCTOUT €710 ¢ BHHOBHOCTBIO phIapeii?
JIxenoB?

12. He Menee opuruHasnieH ObUT U jenyTtaT D, KOTOpbId 3asBu: 1) «Bce BUHOB-
HbIE — phILApNY; 2) «Bce kel BAHOBHBD).

K xakum BbIBO1amM Bbl MOKETE MPUITH HA OCHOBAHUM 3TUX JAHHBIX?

13. Pa3zymeercs, He obonuioch 6e3 o0cy»kaeHust BUHoBHOCTH [Ipe3naenTa octpo-
Ba. Jlermyrar £ no stomy noBoay 3asBui: 1) «IIpe3useHT He BUHOBEHY; 2) «Bce xute-
JI1 OCTPOBA BUHOBHBD».

Kewm 6b11 E — pritiapem wiu Jokerom? Bunosen nu [pesunent? Bee nu xu-
TEJIX OCTPOBA BUHOBHBI?

14. A BoT yTO 3asBun aemnyrtar F: 1) «IIpe3uneHT BUHOBEH»; 2) «X0Ts Obl OIMH
YKUTENb OCTPOBA HE BUHOBEH.

Kewm 6bu1 /' — poinapem unu jmxerom? Bunosen nu [Ipesunent? Kak o0cro-
AT JieJia C BAHOBHOCTBIO OCTAJIBHBIX )KUTEIEH OCTPOBA?

15.[Ipesunent obOpatuics k [IpaBurenscTtBy octpoBa. B cBoem obOpareHuun
OH, B YaCTHOCTH, ckazan: 1) «S BuHOBeH»; 2) «Eciu cpeau Bac XOTs Obl OJUH
HE BUHOBEH, TO U S HE BUHOBEH.

Kro IIpesunent — poiaps uin xer? BuHnoBen o o B kpusuce? Kak 00-
CTOSIT JIeJIa C BAHOBHOCTHIO WwiieHOB [IpaBurenscTBa?

14.2. /[nsa xascooeo u3 ciedyrouux npeonodceuti nocmapaimecs Hauboiee
MOYHO Nepedanb SbIPANCACMYIO UM MbICIb C HOMOUBIO NPEOTIONCEHUSL, COOEPICALe-
20 K8AHMOpWL.

1. a) x eCTb HyJIb;

0) HyJIb CYIIICCTBYET.
2. a) Yucno x o6nagaeT NpOTUBOMOJIOKHBIM;

0) Kax10€ Yncio 001a1aeT MPOTUBOIIOIOKHBIM.
3. a) X MEHBbIIIE HEKOTOPOTO YUCJIA;

0) Ka)X70€ YMCII0 MEHbIIIe HEKOTOPOTO YHCIIa;

B) HEKOTOPOE YHCIIO MEHBIIIE X;

') HEKOTOPOE YUCJIO MEHbIIIE KaXKAO0r0 YHCa.
4. a) Yucmo x — parimoHaabHOE;

0) 4uCIIO0 X — UPPAITMOHAIIEHOE.
5. a) Touku 4, B u C nexar Ha 0OTHOU IPSIMOI;

0) Touku A, B u C He neXat Ha OJHOU MPSMOA.
6. [IpsimMble a u b epecekaroTcs.
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7. Ilpsimbie a u b (B IPOCTPAHCTBE) CKPEIIUBAIOTCS.
8. @urypsl F'u G paBHBI.
9. [11nockocTu o U 3 IEPIEHIUKYISIPHBIL.
10. Yron Mexay NpssMbIMU @ U b B TPOCTPAHCTBE PaBEH (.
11. ®yHKIUSA f TOCTOSIHHA HA MHOXKECTBE P.
12. ®ynkus f Bo3pacTaeT Ha MHOXKECTBE P.
13. ®yukmus f mocTuraeT HanOOIBIIETO 3HAYCHUSI.
14. OdyHKuMs f— nepuoauyecKasl.
15. ®yukuus f mpuHUMAaET Ha OTpe3ke [a; b]| Bce 3HaUeHUs U3 oTpeska [c; d].
16. Ha j1r000M J1y4e OT ero Hauana MOKHO OTJIOKHUTh OTPE30K TAHHOM JUTMHBIL.

143. TeoMeTpUu4YeCcKass HHTepnpeTauuns KBAHTOPOB

1. 306pa3uth TEOMETPHYECKOE MECTO TOUEK ('MT) P(p; q), niist KOTOPBIX
(3@x)(x +px +q=0);
(Vx)(x* +px +q=0).
2. TIpu xakux p (¢)(3x)(x* + px_ +g=0)?
3. BepHo 1u, 4To (EIp)(EIq)(EIx)(x +px +q=0)?
(Vp)(ﬁq)(HX)(x tpx+q=0)?
4. TIpu kakux p (Vq)(3x)(x" + px_ +q=0)?
5. BepHo 111, 4TO (EIp)(Vq)(EIx)(x +px+g=0)?
(Vp)(vq)(EX)(x tpx+q=0)?
6. Ipu xaxux ¢ (Ip)(3x)(x* + px +g=0)?
7. BepHo 111, 4TO (‘v’q)(EIp)(Elx)(x +px+g=0)?
(39)3p)(3 X) + px+ g =0)?
8. [Ipu xakux g (Vp)(Ix)(x" + px +q=0)?
9. BepHo 11, 4TO (‘v’q)(Vp)(EIx)(x +px +¢q=0)?
Ag)(Vp)Ex)( + px + g = 0)?
10. U306pasuts TMT P(p; q), s kotopsix (Vx)(x” + px + g > 0).
11. TTokazaTth reOMETPUYECKH, YTO
(Vp)Eg)Vx)’ Tpx+g20),H0
—(@p)(VgX(Vx)’ + px+¢>0).
12. Haiiti MHOXECTBO BCeX ¢, unst KOTopsIX (Fp)(Vx)(x + px + ¢ = 0).
13. TTokazatb reOMETPUYECKH, YTO
ENEDNACs T px+q20),H0
~(Vg) ANV +px+gq> 0).
14. 306pazuts IMT P(x; y), 17151 KOTOPBIX X~ — Xy +1=0.
15. HaifTi MHOXeCTBO Bcex x, 1u1s Kotopsix (3y)(x> —xy + 1 = 0).
16. Bepro m, uto (Vx)(Iy)(x* —xpy + 1 =0)?
17. HaiiTui MHO>KECTBO BCEX Y, A1l KOTOPBIX (Ax)(x> —xy + 1 =0).
18. Bepro 1, uto (3y)(Ix)(x* —xy + 1 = 0)?
(V2)(Ex)( —xy+ 1= 0)?)
19. U306pazuts TMT P(x; y), A5 KOTOPBIX X~ — Xy +12>0.
20. HaiiTu MHOECTBO BCEX Y, A1 KOTOPbIX (Ax)(x* —xy+1>0).
21. Bepro u, uto (Fy)(3Fr)(x* ;X +12>0)?
(V2)@Ex)(" = xy + 12 0)?



22. HaiiTi MHOXECTBO BCeX y, /i KoTopbix (Vx)(x” — xy + 1 > 0).
23. Bepuo au, uto (y)(Vx)(x* —xy + 1 > 0)?
(YY) (Vx)(x* —xy + 1 2 0)?
144. Jloka3aTeJdbCTBO NPEeAJOKEHHH
CpPa3JMYHBIMU KBAHTOPHBIMHU NPHCTABKaAMHu

JlokaxxuTte, 4To:
1. (Vx)(x* + 1 > 2x).
2. (Vx)(x > 1 - x*>x).
3. (Vx)(0<x<1—x><x).
4. (Vo) =X+ X —x+120).
5. (VX)(V)( + 2xp + 3y° + 2x + 6y + 4> 0).
6. (Vx)(V))(x—y=4—>x"—5x>y-5).

7. @x)(2x +3="7).
8. (Ax)(—2x>1).
9. (Ax)(x* — 2x > 0).

10. @)+~ =52)
X

11. (3x)(x* = 2).

12. (3x)(2x = 3).

13. (Ax)(dx° + 3x* + 2x + 1 =4 321).
14. (3x)(3x + 4x = Tx).

15. (Ix)(3x + 4x = 5x).

16. (ax)((\/z +\/§)X +(\/2 —\/§)X = 2XJ.

17. (Vx)(Fy)(x + y =0).

18. (Vx)(F)(x +y=1).

19. (Vx)(Fy)(2x — 3y =95).

20. (Vx)(Fy)(2x + 3y <5).

21. (Vx)(Fy)(x-y <1).

22. (Vx)(3y)(x* + 2xy = 0).

23. (Vx)3Fy)(x* + xy — 2> = 0).
24. (Vx)(3y)(2x* + xy < 0).

25. (Fy)(Vx)(x-y =20).

26. (Fy)(Vx)(y <x°).

27. (Fy)(Vx)(y < sin x).

28. (Fy)(Vx)(sin y < sin x).

29. (Ay)(Vx)(’ < x* + 2x).

30. Fa)(Vy)(y > a — y* > ).

31. Fa)(Vx)(x <a—> X +x—5> 0).
32. @)(va) [y — »*|2 2).

33. (Vp)(3q)(Vx)(x* + px + g = 0).
34. (VX)(3)(V2)(Z + xz + yz > 0).
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35. (Vx)@y)(Vz)(xy + xz + yz < 0).

36. (Vx)(3)(V2)(1 999xy + 2 000xz + 2 001yz < 0).

37. (Va)(3b)(Vx)(x <b — 2x + 3 <a).
38. (Va)(3b)(Vz)(z <b — z* > a).

39. (Va)3b)(Vx)(x <b — (x—2a)(x + 3a)>0).
40. (Va)(Vb)(dc)(Vx)(x <c— (x—a)(x—b)>0).
41. (Vh)Ec)(Va)(a <c —> a*+ ab—2b* <0).
42. (Va)3c)(Vb)(b <c — a*+ ab—2b*<0).

43. (Ve > 0)(35 > 0)(Vx) Qx —c|<d—> ‘xz — cz‘ < e).

a)npuc=0,-1,2,-2;

0) pu NPOU3BOJIEHOM C.

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJILHOM paGOTLI

Nel

1. (Vx)(x <3 > x<5).
2. (3Ax)(x=x A X #X).

3. (Vx)(sinx < 1 Ax>+2x+2>0).

4. (Vx)(x <0) v (Vx)(x = 0).
Ne 2

1. (VX)X +1=0—>x<0).
2. (3x)(x =x) A (Fx)(x # x).
3. (Vx)(x >0 — sin x> 0).
4. (@A) (x <0 Ax=0).

Ne3

1. (Vx)(x >3 > x>5).

2. (Ix)(x =x > x #Xx).

3. (Vx)(x>2 v x<20).

4. (Ax)(x <0) v (Ix)(x = 0).

Ne 4
1. (Vx)(2x <-3x > x<0).

2. (3x)(x =x) = (3x)(x # x).
3. (Vx)(x>2) v (Vx)(x <20).

4. (Vx)(x* —4x —3<0 v x #-3).

Ne 5

l. (Ax)(x>2 Ax<5).

2.(@Ax)(x <3 > x<2).

3. (Vx)(x # x) = (Vx)(x = Xx).
4. (Vx)(x<0vx=0).

Ne 6

1. (Vx)(x*+1 <=5 > x™+1 <-2).
2. (3Ax)(x <2 Ax>20).

3. (Vx)(x <0) > (Vx)(x = 0).

4. (Vx)(x > -5) = [x| > 5).

Ne 7

1. (Vx)(x + 1 <2->>x<-I).
X

2. (3x)(x <2) A (Fx)(x > 20).
3. (Vx)(x <0 —>x2>0).
4. (Vx)(x* > x).

Ne 8

1 (Vx)([x] <=1 = x| <-3).
2. (An)(x <=5 > x> <25).
3. (Vx)(x>2 v x<20).

4. (Ax)(sinx <0 —> x >0).

Ne 9

1. (x)(x < 0) <> (Ix)(x > 0).
2.(3x)(x=>0Ax<0).

3. (Vx)(x* > 0) = (Ax)(x* < 0).
4. (Vx)(x>0—>x2>0).



Ne 10 2. (Vx)(x>0vx<O0).
3. (@)(x < 0) > (Vx)(x* + 1> 2).
L. (Vx)(x <0) <> (Vx)(x 2 0). 4. (Ax)(x >3 = x> 0).
15. I'pammaTuka

1. Iycts £, g°, i° — 3Haku onepanmii padra 1, 2, 3 cOOTBETCTBEHHO. Blsic-
HUTb, SIBJISIOTCS JIU JaHHBIE 3HAKOCOUETAaHUS TEPMaMHU:
D) £, x));
2) gz(fl(xz)a h3(X1, X2, X3));
3)f1(82(x2)a hs(xl, X2, X3)).

2. Tlycts £, g°, b’ — Te e, uTo ¥ B Tpe b AyINEH 3aa4e, p', ¢ — 3HAKH OT-
HOIIECHHUM paHra 1, 3 COOTBETCTBEHHO. BBISICHUTD, SBIISIIOTCS JIM TaHHBIE 3HAKOCO-
yeTaHus (Gopmyiaamu:

D) @ (x1, £ (x2), B (x1, X2, x3));

2) (p'(x1) = (Vx2)(q’(x1, X2, x3) A p'(g7(x1, X2))));
3) P ), f (), f ()

4) f1(F(x1, x2, X3)).

3. YkazaTb cBOOOJHBIE M CBSA3aHHBIC BXOXKJICHUS MEPEMEHHBIX B CIIEIYIO-
X Gpopmyax:
D) @)z, ») A (V2)q(z, x) = 1(2));
2) (Vx)(p(x, ») A (Vy)q(y, x) = r(x));
3) (Y»)(F2)(W, 2) A q(z, x) = (V)
4) (Y»)(E2)(p(z, ) A (V2)q(z, X) = 1(»));
5) (Vx)(p(x1, x2) = (Vx2)r(x2));
6) (Vx)p(xi, x2) = (Vx2)q(x1, x2));
7) (—(Fx2)q(x2, X2) A p(f (X1, X2)));
8) (Vs )((Vxy)r{ (x1, X2) = 71 (x3, X1));
9) (Vxo)r (x3. X2) = (Yoa)r (3, x2);
10) (V) @x0)r (x1, %, /7 (31, 22)) v (V1) (02, 1 (1)

4. Beimucath Bce oihopmMyIibl (pOPMYIIbL:
D) g (1 (&), h 1, %2, 5)); 1
2) ((@x1)g (x1, x2) = =(p (701, X2)) A (Vx3)p (x3))).

5. Onmcatpe MHOKECTBO TEPMOB OT OJHOM IEPEMEHHOU X| U
1
1) 3Haka onepauuu f ;
2
2) 3HaKa onepanuu g -

6. SIBnsieTcst TEpM T MOMYCTUMBIM JUIsl TIOJICTAHOBKM HAa MECTE TIEPEMEHHOM O
B (popmyity ¢:
1) T :f(xlz X3), a = X, (P = (vxl)p(xla xZ);
2) 1= fx1, x2), a =x1, @ = (p(x1, X2) = (Ix2)q(x2))?
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] .
7. HomyctuMm nu TepM £ (X1, X3) A7 IOJICTAHOBKY HAa MECTE MEPEMEHHOM X
B (popmymax:

1) (Vxo)r (x1, x2) = 7 (x1); 4) (Vo) 1 (%, €2) v (Bs)r T (x,
2) @Yy T (1, x0) = 71 (x1); x);
3) i (x5, x2) = (Vxs)r ) (x1); 5) (Vx)r T (xa,1,(x1))?

8. BoccraHoBUTE CKOOKH B (hopMyImax:
e = e = — = = _ =S
2) ﬁvxlnl(xl ) Elx,lgl(x,)—) ’ﬁz(xw x?)Vril(xz);
3) SSeSesSaicso iy
4) p—— il a———g

16. AspaBuTHBIC BADUAHTHI

1. Cpenu popmyn ykaszaTh andaBUTHBIE BApUAHTHI U JOKA3aTh 3TO:
1) (Vx)(p(x) A (3x)g(x, 2) = (IIr(x, ) v q(z, x);
2) (V)W) A (3x)g(x, z) > (32)r(y, 2)) v q(z, X);
3) (Vx)(p(x) A (Fx)g(x, z) = (Ix)r(x, X)) v q(z, x);
4) (V2)(p(2) A (3x)q(x, z) = (I)r(z, ¥)) Vv q(z, x);
5) (Vx)(p(x) A (Ix)q(x, 2) = (I)rx, y) v 4(z, p).

2. VYkazarb mapbl (opMyJ, SIBISIONMXCS ai()aBUTHBIMUA BapUAHTAMHU, U JIOKa-
3aTh 3TO.

1) (V2)@)(p(z, y) A (V2)q(z, x) = 1(2));
2) (Vx)(@)(p(x, y) A (VY)g(y, x) = r(x));
3) (V»)F2)(pWK, 2) A (V2)gq(z, X) > 1(»));
4) (V2)(3Fx)(p(z, x) A (V2)q(z, x) = 1(2));
5) (Vy)@E2)(p(z, y) A (V2)q(z, X) = 1(»));
6) (F2)(Vx)(p(z, x) v (V2)q(x, y, 2));
7) (32)(VX)p(z, x) v (V2)q(x, y, 2);
8) @N(VX)(p(, x) v (VX)q(x, y, 2));
9) @)(VX)(p(z, x) v (VX)q(x, u, y));

10) (3x)(V2)(p(x, 2) v (Vu)q(u, y, X)).

3. Cpenu hopmyn ykazath andaBUTHbIC BAPUAHTHI U IOKA3aTh 3TO:
D) (V2)(F)z+y=1A(V2)(zx=2z) > z=0);
2) (V)@)x +y =1 A(Vy)yx=2z) > x=0);
(V) E)yt+tz=1A(V2)(zx=2) >y =0);
4) (Vz)(FAx)z+x=1 A (Vz)(zy=2) > z=0);
5 (V) @E2)z+ty=1A(V2)(zx=2) >y =0).

17. UnTepnperannu

1. 3anncats B BUAE GopMy sa3bika (OpMaTbHON aprU(PMETUKH:
1) x — yeTHOE UKCIIO;
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2) X — HEYETHOE YHUCJIO;

3) x — mpocTOE YUCIIO;

4) x nenuTcs Ha y;

5) z — HauMeHbIIee 00IIee KPaTHOS YUCEN X H V;
6) z — HaMOOJBITUI OOIIMK TETUTEIIb YUCET X U V;
7) z— OCTaTOK OT JICJICHUS YUCJIa X Ha .

2. 3anucath B BUAE POPMYI SI3bIKA TEOPHUH MHOYKECTB:

Dx= {5
2)x =1y, z};
3) z=xUy;
4) z=xNy;

5) y = B(x). (B(x) — ceMeiCcTBO BCEX MOAMHOKECTB MHOKECTBA X).

3. 3anmcath B curHarype (<, =), i€ < U =— 3HaKH JIByXMECTHBIX OTHOIIECHUI:
1) akcHOMBI YIIOPSIIOUEHHOTO MHOYKECTBA;
2) aKCMOMBI CTPOTO YHOPSATOYEHHOIO MHOXKECTBA;
3) aKCHOMBI HECTPOT'O YHOPSAIOUYEHHOIO MHOYKECTBA,;
4) akCMOMBI TMHENHO YIOPSI0YEHHOTO MHOYXECTBA;
5) X eCTb HAUMEHBIITUN JIEMEHT;
6) X €CTh MUHUMAJIbHBIN 3JIEMEHT;
7) X NEKUT MEXKAY Y U Z;
8) MHOKECTBO IIJIOTHO YIOPSA0YEHO;
9) akcroMBbI YHOPSA0YEHHOTO MHOKECTBA C HAMOOJIBIIUM U HAUMEHBIIUM
AJIEMEHTaMU;
10) akcHOMBI TUCKPETHO YMOPSAOYEHHOTO MHOKECTBA.

4. ITycts D = B(A), tie A — HEKOTOPOE HEMYCTOE MHOXKECTBO, U g(X, V) = X C .
3amnucarhb, 4To:
1) x ecTh mepeceueHue y u z;
2) x ecTb OOBEIUHEHHUE Y U Z;
Ix=0;
4)x =4,
5) X ecTh IOTIOJTHEHUE ).

5. Tycts B=(B(A); f, & =), tie f (5, 1) =1 (6, ) =x Ny, g0, 1) = &5, 1) =x Uy, =—
OTHOIIICHHUC paBeHCTBa. Bal_ﬂ/lcaTB, qToO.
Hxcy;
2) X €CTh OJJHODIIEMEHTHOE MHOYKECTBO.

6. 3anucaTp B MOAXOMSIIENH CUTHATYPE AKCHOMBI:
1) KBa3urpymIbL;
2) nymbl;
3) moyIyrpynimsi;
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4) KOMMYTaTUBHOM MOJIYTPYIIIIHI;

5) KOMMYTaTUBHOM MOJYTPYMIIBI C COKpAIICHUEM;

6) TPYIIIHL;

7) abeseBoii rPyIIIIbI;

8) KoJIbIIa;

9) accouraTUBHOTO U KOMMYTaTUBHOT'O KOJIbIIA;
10) 11e710CTHOTO KOJIBIIA;
11) momns.

7. Ilycth 06nacTh MHTEpHIpETaii D ecTh MHOXKECTBO N HATypalbHBIX YH-
cen, 7 (X1, X,) MHTEPIIPETHpPYETCS Kak x| < x,. Jlist Kaxmoit u3 popmys

r 12 (X 1s Xz),
(Vx2)r (x1, x2),
@)V (x1, %)
yKa3aTh, IPU KAKUX 3HAYCHUAX CBOOGOIHBIX IEPEMEHHBIX 3TH (OPMYIIBI BBIIOJI-
HSIFOTCSI, €CJTH OHH MMEIOT CBOGOJHBIC IIEPEMEHHbIC, MM BBISICHUTD SBIIIOTCS JIH
OHM MICTHHHBIMH WUIM JIOKHBIMH BBICKa3bIBAHHSMHM, €CIIH OHH HE COJEP)KaT CBO-
GOJHBIX IIEPEMEHHBIX.

8. Jlyist cemyromuyx MHTEpOpeTayii v st Kaxxaou u3 gopmya (1), (2) wmm (3), rae

rL(f 1, x2), an), (1)
(X1, X2) = 7 (X, X1), (2)
(V) (V) (Vas)(r (61, X2) = (7] (%2, X3) = 7} (X1, X3))), 3)

yKa3aTh, MPU KaKUX 3HAYCHUSX CBOOOJHBIX MEPEMEHHBIX 3TH (POPMYJIbI BBIMIOJ-
HSIOTCS, €CJIM OHU MUMEIOT CBOOOJIHBIC TIEPEMEHHbBIC, WIIM BBISICHUTD, SBJISFOTCS JIA
OHU MCTUHHBIMU WJIU JIO)KHBIMU BBICKA3bIBAaHUSMH, €CJIM OHU HE COJIEp>KaT CBO-
OOTHBIX TTEPEMEHHBIX:
1) OGnacte uHTepnpeTaumu D ecTh MHOXKECTBO N HATypalbHBbIX YHMCEN,
rl2 (x1, %2), f 12 (1, X2) ¥ @ MIHTEPIPETUPYIOTCS COOTBETCTBEHHO KaK X| > X, X1 - X, U 1.
2) O6nactp unTepnperanuu D ectb MHOKECTBO B(/N) BceX MOJIMHOMKECTB
MHOKECTBA LENBIX YHCEN, #. (X1, X3), f 1 (X1, X2) ¥ @, HHTEPIPETHPYIOTCA COOT-
BETCTBEHHO KaK X; D X5, X U Xy U .

9. Ilycte obnacTe mHTEpHpeTanuu D ecTh MHOXKECTBO N HaTypajbHBIX YH-
2 2
celn, 7y (x1, x2), f { (X1, X2) ¥ @ UHTEPIPETUPYIOTCS COOTBETCTBEHHO KaK X| = X,
x1-x; 1 1. Kakoe oTHOIIIEHHE 3a/1a€TCsl HA 3TOM MHOKECTBE (PopMyIioi

= Gy, ar) A (V) @xs)(rg (o, 1 (e X3)) = 77 (e, 1) V 7} (2, @1))?

10. ITycTts L — s3bIK TIepBOTO TOpsiaka, B kKotopom C = F =, R = {s, p}, T1e
s=s,p =p’. PaccMOTpHM HHTEpIpeTaLHio D 3TOro A3bIKa, KOTOPask OIpPeaeIAeTcs
cineaywmumu npaswiamu: D =N, s(x, y,z) =‘x+y=2z", p(x, y,z) = ‘xy=2".

10.1. 3amucars Gopmyiy si3bika L ¢ 0HON CBOOOJHOM MEPEMEHHOU X, HC-
THHHYIO B D TOT/1a ¥ TOJIBKO TOT/1a, KOT/Ia:
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1)x=0; 5) X 4eTHO;

) x=1; 6) X HEUETHO;
3)x=2; 7) X — IPOCTOE YHUCTIO;
4)x =3; 8) x — MOJIHBIN KBaapaT.

10.2. 3anucats popMyity si3bika L ¢ JByMSI CBOOOTHBIMU IEPEMEHHBIMU X U Y,
WMCTUHHYIO B D TOr/a ¥ TOJBKO TOTa, KOT/Ia:
D) x=y;
2)x<y;
3)x <y
4) x nenur y;
5) X U y ABASAIOTCA MPOCTHIMU YUCTAMU-OJTU3HEIIAMH.

10.3. 3anucats dhopmyny sa3bika L ¢ TpeMs CBOOOJHBIMU MEPEMEHHBIMH X, )
U z, UICTUHHYIO B D TOrJa ¥ TOJIBKO TOTJa, KOT/a:
1) z sBnsgercst HanOobmKUM o01uM enureneM (HOJI) uucen x u y;
2) z sBasieTcst HauMeHbuM o01uM kpatHbiM (HOK) uucen x u y.

10.4. 3anncars BbICKa3bIBaHME SI3bIKa L, BEIpaXKaroliee B MHTEpnpeTanuu D:
1) KOMMYTaTUBHOCTb CJIOKEHUS;
2) acCOLMAaTUBHOCTb CIOKEHUS;
3) KOMMYTaTUBHOCTb YMHOKEHUS;
4) accolMaTUBHOCTb YMHOKEHUS;
5) AMcTpUOYTUBHOCTD CIIOKEHHSI OTHOCUTEIBHO YMHOXKEHUS;
6) OECKOHEYHOCTh MHOXECTBA IPOCTHIX YUCEIT,;
7) TO, UTO BCSIKOE YUCIIO €CTh CyMMa YEThIpEX KBapaToB;
8) cymectBoBanue HOJI 1y1st uncesn, OTIMYHBIX OT HYJIS;
9) cymiectBoBanne HOK 1151 uncen, OTAMYHBIX OT HYJIA.

10.5. 3anucars BbICKa3bIBaHME SI3bIKA L, BhIpaxkarolllee B HHTepnpeTanuu D:
1) He cyliecTBOBaHHE €IMHULIBI;
2) KOHEYHOCTh MHOKECTBA MPOCTHIX YUCEIT;
3) TO, 4TO BCSIKOE YUCJIO €CTh CyMMa JBYX KBaJpaToOB;
4) TO, 9TO JJI BCSIKOTO YKCJIA CYIIECTBYET CTPOTO MEHBIIIEE YUCIIO;
5) cyIiecTBOBaHNE HaUOOBIIIETO YUCIIA;
6) 6ECKOHEYHOCTh MHOYKECTBA MPOCTHIX YUCEI-OJIM3HEIIOB;
7) TO, UTO BCSIKOE YETHOE YHCITO, OOJIBIIIEE 2, €CTh CyMMa JBYX MPOCTHIX YUCET.

18. Moaean
1. JInst kaoxoi U3 creayronmx (popMyit HAUTH OJJHY MOJIEITh U OTHY KOHTPMOJIEIIb:
1) (3)(vy)p(x, y); 4) (Vx)(Vy)p(x, y) = (32)(p(x, 2)Ap(z, y));
2) (V)Fy)p(x, ); 5) (V)(Vy)(F2)g(x, y, 2).
3) (Vx)p(x, f (x));

2. Jloka3zatb, uTo dhopmyia
(VX)(V(V2)(p(x, y) A p(y, 2) = p(x, 2)) A (VX)=p(x, X) A (VX)(EFY)p(x, y)



BBIITOJIHKMMA, HO HC UMCCT KOHCUHOM MOJOCIH.

3. [IpuBectu mpumep Tepma ¢t U GOpMYIIBI P TaKuX, 4TO hopmyna ¢(f) — (Ix)p(x)

HE SIBJISICTCS JJOTMYECKHA HCTUHHOM.

4. Jloxazath, 9T0 (popMyIia

(V)(E@@(Xx, y) A =p(, X) A =(p(x, X) <> p(y, ¥)))

HE UMeEeT 3-3JIEMEHTHOM MOJCIIH.

5. I{OKaBaTB, 4dToO CIICAYIOIIHUC q)OpMYJ'ILI BBIITOJIHUMBI, HO HC HMCIOT KOHCY-

HBIX MOJICIEH:

1) (V0)@En(V2 (0, 2) = plx, 2)) A p(x, X) A =p(p, X));
2) (VO)(IN(V2)(plx, X) A (p(x, 2) = px, ¥) v p(, 2)) A (VY)E2) P, 2))-

19. BEINOJTHUMOCTD M JIOTUYECKAA UCTUHHOCTDH

1. BeimosiHUMBI JH clieayromue GopMybl (31€Ch p, ¢, ¥ — 3HAKA OTHOLIEHUI

COOTBCTCTBYIOIIIHUX PAHIOB, d — BBICKaBBIBaHI/Ie)I

1) (@Ex)p(x);
2) (Vx)p(x);
3) @) (Vy)(g(x, x) A —q(x, y));
4) @EA)F)(p(x) A —p());
5) @)(Vy)(g(x, y) = (V2)r(x, y, 2));
6) p(x) = (Vy)p(y);
7) (VX)(p(x) v q(x)) = (VX)p(x) v (Vx)gq(x);
8) —p(x) A (Vy)p(y);
9) @x)p(x) A —q();
10) (Vx)(@ = p(x)) A (p(y) v —p(2) — a);
11) (Vx)(@)(p(x, y) A —p(x, X));
12) (Vx)(Vy)(p(x, y) A —p(x, X));
13) (VX)(Vy)(V2)(g(x, ) v —q(y, 2));
14) (Vx)(@)(p(x) A —p(»));
15) (Vx)(Fy)q(x, y) = (@)(VX)q(x, y) A (Fy)(Vx)—q(x, y)?

2. IlpoBepuTh, SIBASIOTCS JIU JTOTUYECKU UCTUHHBIMU CIICTYIOMINUE (POPMYJIBI:

1) (@)p(x) = (Vx)p(x);

2) =((F)p(x) = (Vx)p(x));

3) @)(VY)g(x, y) = (Vy)(I)g(x, »));

4) (Vx)(Fy)q(x, y) = (G)(Vx)g(x, y));

5) =(F)p(x) = =(Vx)p(x);

6) (Vx)(p(x) = —q(x)) = —((FEx)px) A (VX)g(x));
7) (Vx)(p(x) = —q(x)) = —((Vx)p(x) A (Tx)g(x)).

3. JlokazaTh, YTO HU OJHA U3 CIAEAYIOUINX (HOPMYI HE SIBISIETCS JOTUUECKH

HUCTUHHOMW:
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D) =((vX)@)p(x, y) = @)(Vx)p(x, y));



2) @) (@y)p(x, y) = (Ix)p(x, x);
3) (Fx)p(x) A (Fx)g(x) = Fx)(p(x) A g(x));
4) (Vx)r ) (x1) = (Vx)ry (x1) = (Yx)(r ) (1) = 75 (61);
5) (Vx)(ry (x1) v s (61)) = (Vx)r ) () v (Vx)r (x)).
4. SIBIAIOTCS M JIOTUYECKHA MUCTHHHBIMU clieayroniue Gopmynsl? [louemy?

1) p(x) = (Vx)p(x); 6) (Vx)(32)p(x, z) = (32)p(y, 2);
2) (Ax)p(x) = p(x); 7) @p(, y) = @Ex)(Fy)p(x, ),
3) (Vx)p(x) = (Fx)p(x); 8) p(x, x) > (Fy)p(x, »);

4) @)PO) v (Vx)(px) = q)); 9) p(x, x) = (PO, ),
5) (VX)@)px, y) > @)p(, »); 10) (Vy)p(x, y) = p(y, »).

5. Jloka3arh JJOTUYECKYI0 UCTUHHOCTD CIEAYIOMUX GOpMyI:
1) =(Fa)p > (Vo )o;
2) Fa)(o A (y— %) = (Vo) (@ = —y) = —WY), eclu \y HE UMEET CBO-
OOJHBIX BXOXKICHUH OL;

3) (Vo)(@ = =) = =((Fo)p A (Vo)p);
D (V)@ = —y) = =((Vo)e A (Fo)y).

6. IlpuBectu nmpumepsl GOpMya ¢ U TEPMOB T TaKHUX, UYTO (HOPMYIIbI
1) (Vx)o — ¢'; 2) o' —> (Ax)e

T
HE SBJISIIOTCS JIOTUYECKH UCTUHHBIMU (311€Ch @' = {—} ).
X

7. Haiitu popmyity, koTopast Obuia Obl 1-MCTUHHOM U 2- UCTUHHOM, HO HE 3- HC-
TUHHOM.

8. Haittu ¢popmyny, kotopast Obuia Obl 1-, 2-, 3- ICTUHHOM, HO HE 4- UCTUHHOM.
20. PaBHOCWJIBHOCTH (hOpPMY.I

[TpuBectu mpumepsl TakKuX GOPMYI @ U Y, UTO:

1) (VX))o Ay # (VX)(Q A W) 7) Ex)e vy #E (Fx)(v v 0);
)y A (Vx)e E (VX)W A ), 8) v v (Ax)e # Fx)(v Vv 9);

3) @x)e Ay E (FX)(V A 9); 9) (VX)p = v # (Ix)(¢ — v);
4) y A (Gx)e # (3x)(v A 9); 10) v = (VX)o # (Vx)(V - 0);
5) (Vx)o v v # (Vx)(o v V), 1D (Ax)e = v # (Vx)(y — 0);
6) vV (Vx)o # (Vx)(v Vv 0); 12) y = (3x)o £ (Ix)(y — ¢).

21. IlpeaBapénnasi HopmajabHas popma

[IpuBecTu k npeaBapeHHON HOpMAJIBHOU popMe clieyroue GopMyJib:
1) =(@x)(Vy)@2)(Vu)p(x, y, z, u);
2) @E)(Vy)p(x, y) A @Ex)(Vy)g(x, p);
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3) @xX)(Vy)p(x, y) v (3x)(Vy)q(x, y);

4) (Fx)(Vy)p(x, y) = (@x)(Vy)q(x, y);

5) @x)(Vy)(p(x) = q(v, 2)) = E)(Vz)(q(x, 2) A p(»));

6) (VX)p(x) = (Vy)(V2)q(x, z) = (Vu)p(u));

7) (Vx)(r 1 (X) > (Y0} (x5, ) = ~(V2)r; (x, 1))

8) 77 (x, V) = (@), () = (@x)r | (x) = 75 (M)

9 (VX)(r| (x) > r{ (x,3) > (B)r: () > G2)r i O, 2));
10) (3x)r: (x, y) = (1 (x) = =Gu)r; (x, u)).

22. Xapaxkrepus3auust MHOKeCTB (popMyJIaMH

1. Uto MOXHO CKa3aTh O MHOKECTBE D), eclii 1y JIF0OOTO OJHOMECTHOI'O
3HaKa OTHOUIIEHUS p Ha MHOKECTBE D UCTUHHO BBICKA3bIBAHUE

(F)p(x) = (VX)p(x)?
2. Jloka3aTsb, 4TO €CJIM BBICKAa3bIBaHUE

(VX)@)p(x, y) <> (@)(Vx)p(x, y),

rac p — 3HaK OTHOLICHUA paHIa 2, HCTUHHO B HCKOTOPOM MHOKCCTBC D, TO 3TO
MHOKECCTBO COCTOMT M3 OAHOI'O 3JICMCHTA.

3. IIycTh BHOBB p — 3HAK OTHOILIEHUS paHra 2.
1) JlokazaTb, 4TO BBICKa3bIBAaHUE

(@)(@F)(EF2)(p(x, y) A px, 2) A p(y, 2) A (VO)=p(L, 1))

JIO)KHO Ha JI0OOM JIBYX3JE€MEHTHOM MHOXXECTBE M HCTHHHO Ha HEKOTOPOM
TPEXIIEMEHTHOM MHOXKECTBE.

2) IlpuBectu npuMep BBICKa3bIBaHUS1, ICTUHHOTO HA HEKOTOPOM YEThIpEXaJie-
MEHTHOM MHOYKECTBE U JIOXKHOI'O Ha JIF0OOM TPEXIIEMEHTHOM MHOXKECTBE.

4. Jlokazath, 4T0 (POPMYIIbI BHITIOJHUMBI B HEKOTOPOH OECKOHEUHOU MOJIeNN
1 JIO’KHBI BO BCEX KOHEYHBIX MOJEIAX:
D) (vx)@y)p(x, ») A (V)(IN)P(x, y) = =p(y, X)) A (VX)(I)(V2) (Y, y) =
= (p(y, 2) = p(x, 2)));
2) (VX)(Fy)(V2)(=p(x, x) A p(x, ) A (p(, 2) = p(x, 2)));
3) (V)@E(V2)(p(x, ¥) A =p(, X) A (P, 2) = p(X, 2)).

5. Hokazatb, uTo ¢opmyna

@A)V, ) = (=p0, X) = (P(x, x) < p, )

HMCTHHHA BO BCEX MOJISIISAX, COJECPIKAIIUX HE 00JIee TPEX JIIEMEHTOB, U HE SIBIISCTCS
TAKOBOM JIJTSI YETHIPEXAIIEMEHTHBIX MO/JICJICH.

6. I[OI(aSaTB, 4ToO CIICAYIOIINC (1)0pMy.]'II)I HCTHUHHBI BO BCCX KOHCYHBIX MOJC-
JIIX, HO HE SABJISIIOTCA JIOTHYCCKHW UCTHHHBIMU !

1) (@)(V)(E2)(p(, 2) = p(x, 2)) = (px, x) = p(y, X)));
2) (Vx)(Vx2)(Vxs)(p(x1, X1) A (P(x1, X3) = plxn, X2) V pxa, X3))) = (FN(V2)p(, 2)).
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7. 3amucate (GopMylly ¢ OTHOMECTHBIMU 3HAKaMU OTHOIIICHWA, BBITTOTHU-
MYIO JIMIIb B MOJENSAX, COAEPKAIUX HE MEHEE IISITHU 3JIEMEHTOB.

8. [lokasarp, yTO cienytomias ¢popMysia HCTUHHA BO BCEX KOHEYHBIX 00Ja-
CTSX, HO B HEKOTOPOI 0€CKOHEYHOMN 00JIaCTH JIOXKHA:
(VOIPNV2)P(X, x) A (PX, ¥) A P, 2) = plx, 2)) A (px, y) v Py, X)) = (B NVxp(, X).

23. Onpenesienust

1. BBeieHre U UCKITFOUEHUE MOHATHIA:
1) x = 0. McKI10YnTh 3HaK HYJIS;
2) x = 1. UckItounTh 3HAK CAUHUIIBI;
3) x + 0 = x. BBecTu 3HaK pa3HOCTH JIBYyMs CIIOCOOAMH;
4) x +y = 0. BBecTu 3HaK pa3HOCTHU ABYMS CIIOCOOAMHU;
5) x +y = z. BBecTH 3HaK pa3HOCTH IByMs CLIOCOOAMU;
6) 0,2-:5 = 1. BBecTu 3HaKk 00OpaTHON BETUYHHBI;
7) log, 32 = 5. WckimounTh 3HaK jgorapudma;
8) 2°=1;2"=2;2"=128. Beecru 3HaK norapudma;
9) 27 = 128. BBecTH 3HaK KOPHS;
10) (+/2 -1)* = 3-2~/2 . BBecTH 3HaK apr)METHIECKOTO KBA[PATHOTO KOPHS;
11) |a|2 = ¢*. BBecTH 3HaK apU()METHUECKOTO KBAPATHOTO KOPHS;
12) In 1 = 0. WckmounTth 3HaK Jorapudma, Moyib3yscCh HUHTErPaIbHBIM
onpeesieHreM jorapudma:

a
dt
na=bes |2 =b;
1 t
sin x .
13) lim —— =1. BBecTu 3HaK MPOU3BOIHON;
x—>0 X

14) nByms crioco0amul HCKITFOUUTh 3HAK MTPOTUBOMOJIOKHOTO JIeMEHTa B Pop-
MyJie
(VX)(Vy)(x >y & —=x <-p).

2. «IloampaBuTh) CieayIONHEe ONMPEASTICHUS U3 IIKOJILHOTO Kypca TeOMETPHUH:

1) nBe ¢uUrypsl Ha3bIBAIOTCSI PABHBIMU, €CIIM OHU JBUKEHUEM TEPEBOIST-
Csl OJIHA B JIPYTYIO;

2) nBe GUrypsl Ha3bIBAIOTCS MTOIOOHBIMU, €CITH OHH TIEPEBOJIATCS APYT B IPY-
ra mpeoopa3oBaHUEM TTOI00US;

3) aBe mpsMBIC B MPOCTPAHCTBE HA3BIBAIOTCS IMMAapaUICIbHBIMHU, €CIIA OHU
JIeKaT B OJTHOM MIIOCKOCTH M HE TIePECEKAIOTCS;

4) mpsiMbIe, KOTOPHIC HE TIEPECEKAIOTCS M HE Jie)KaT B OJHON TIOCKOCTH,
HA3BIBAOTCS CKPEIIMBAIOIINMHUCS,

5) nBe mepeceKarImuecs IOCKOCTH Ha3bIBAIOTCS MEPIEHINKYISIPHBIMHU,
€CJIM TPEThsI TUIOCKOCTD, MEePIECHAUKYISIPHAS PAMON NEPECEUCHUs 3THX IIIOC-
KOCTEH, IEPECEKAET UX M0 NEPICHAUKYIISIPHBIM MPSIMBIM.
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3. Boimucats 10 onpenenenuit U3 MIKOJBHBIX Y4eOHUKOB MaTeMaTHKU. J{7s

KaXXJI0T0 U3 HUX YCTAaHOBUTH, KAKOBA KAaTCTOPH (KOHCTaHTa, 3HaK OIICpalru, 3HAK
OTHOIHGHI/ISI) OoIIpCcACILICMOI0 TCPMHUHA U CO6J'II-0I[310TC§I JIX YCJIOBUS IPABUJIIBHOCTHU
OIIPpCACIICHUA].
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4. PemuTh HECKOJIBKO 3aJ1a4 U3 UHAUBUIYATIbHOTO 3adaHus 12.

24, Ucuuncijienue BLICKA3LIBAHNN

[Tonp3ysichk TEOpEMOM NEIYKIIMU, TOKA3ATh:

1)A—>B,B—>CF A—>C. 11) A4 v —A.
QFA—>B>0—>B—>A—>C). 12) (=B —>—-4) > (4 —> B).

3) A—>B—>C),B+A4A—C. 13) = (A > B) > (=B —> —=4).
4+ -4 —>(A4—>B). 14)~AAB— A.

5) A4 — (=4 — B). 15)-AAB— B.
6)-A4—>AvB. 16) = 4 —> (=B —> —(4 — B)).
"= B—>AvB. 17) = (A4 —> B) > ((—w4 > B) > B).
8) = ——A4 > A. 18) = (AAB—>C)—(A—>(B—-0)).
NHA4—>——A. N+-A->B—>C)—>AAB->CO).
10) = =4 Vv A.

II. CACTEMA UHAUBUJIY AJIBHBIX 3AJIAHUM

3aganme 1. YIpocTUTh ¢ TOMOIIBIO pABHOCUIIBHBIX TPEOOPa30BaHUM.

LX>X->Y)>X->Y)).

22XV XA=Y > XvaHAX->Y)).
3.¥Y->2) > (X—->1) > X->2).

4. X>Y)>((YANZ2) > X—>2)).

5. X>Y)>XAZ>YAZ).

6. XNZ>YANZ)—>TY—>2).

7. XvY—>XvZ)->Xv(Y—>2).

8 XVY—>(X—>2)—> (=Y A=2)).

9. X>Y)>XvZ>YV2).

10 XvDHAXVD)A(XVTY).
1H.XA=Y>X)vY>XA-T.

12. - (XA Y)> - XVvY)v-XAY.

13. XVXAYV-XAYA-ZVXAYAZ
4. (Z->X)>XAYVYAZVX

15. X > DA XA=-Y)VXA-TY > (—X>-XAD).
16. XVXAYVYIANZVXAZDAXVZ).
17.XVv DAYV VvX V) ATV 2).



1. Y VIXAYA—-ZVv—-XVv-YVv-2)AX

19. " XA-YA-Z>XVIAZ>A(-XATYAZ).

200 XAYVZV(XV-DDALZAXVIO)YAXV 2.

21. XAYAZVXAYAALVIXAYAALVXAYAALNVXA-Y ALV —XA-Y A,
22. (" XAZ>XAY)> Y AZ

2. XAY > ) AXA-Z—> ).

2. (Y >IN (Z—>Y)vXVY.

2. XAYAZS>XADA(A(Z->Y) Vv 2).

20 XAYANZVXAYAN—LZVXANYNLZYXAYANZVXAYANZ
27. CXA-YANZ>XVY)A-Z—>(—XAYAZ).

2. XAY > )N (—Z—>XAY).

29. (X> YY) > (X—>—)Y) > X)X

0. XvY>(X—>1)->Y)).

3aganme 2. SBisieTcs M TOCHEIHSS CXEMa CJEACTBUEM COBOKYITHOCTH
MPEIbITYIIUX CXeM?

1. XvY>ZX->Y = Z

2. -Xv>UZAT,~Zv-TE XVY.
3. XvY>Z->T),XA=Y E ZAT
4.X>T>2),(—XvIOHOA(=ZVvY) F X
SB.XANY>ZA-Y,—ZVvY E =XV Y,
6. XY —Zv-Y,7Z E X
7.X—>YVv2),-YvZ = XAYVZ
BXANYVIZIANT,X—> X E Z

9. XVvY,—-Zv—Y E X—> —Z
10.X>YX>ZE X>YAZ
11.X>Y,Z>T,XvZ = YVT

12 X>Y—>2),-TvXYET—>Z
13.X5Z Y>ZE XvYZ.
M4.X>Y XvZ -Tv—Z T =Y.
15.X, Y, ZAX—> =Y E —Z

1. X, X—>Y, Y= XVvZ->Y
17.XAY>—Z, X Y>Z E ~(XAY).
18 X>Y—>2),-TvXYET—>Z
199 X> Y, —~(YAZ) E <X

200X Y, Z>Y, T>XVvZT k=Y.
21.XVv Y>> ZAT, Z—> U, -U E =X
22. XVvY,Z>—-Y = X—>—Z

2. XVvY>ZAT, TVU>TV E X>V.
2. X> Y, Z—>T,XvZ E YAT.
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5. X>NAZ->D),TANY>F,—-F = - Xv—Z
26 XY, Y>Z ZvT, - X—>TkET.

27. XY, Y>> Z, - ZvT, - X—>T = —T.

8. X->Y,Y>Z X>T.T—>727Z—->UE U

29. XANY>Z, IANT>UF—->TA-T = XANY— T,

0.X->Y,Y>Z7Z7->T,U->XY E X
3aganme 3. IlepeBecTu Kaxkaoe W3 CICAYIOUIMX PACCYXICHHUM B JIOTHYE-

CKYIO CUMBOJIMKY U TTPOAHAIIM3UPOBAThH PE3YJIbTAT PACCYKICHUH.
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1. Ecim oH mpuHAIISKUT Hameld KOMIIAHWW, TO OH Xpabp W Ha HEro
MOKHO TOJIOKUTHCSA. OH HE MPUHANJCKHUT K HAIIeH KOMIAHUU. 3HAYUT, OH HE
Xpalp WK e Ha HETO HENb35 MOJOKHUTHCS.

2. B Owomxere BO3HUKHET JACPUIUT, €CIM HE MOBBICAT MONUUIMHBI. Eciu
B O1O/pKeTe MMeeTcs ASUIIUT, TO TOCYJapCTBEHHBIE PAcXOJbl Ha OOIIECCTBEH-
HBIE HYXKJIbI COKpATATCS. 3HAYUT, €CJIM MOBBICAT MOIUIMHBI, TO TOCYAapCTBEH-
HBIE pacXo/Ibl Ha OOIIECTBEHHBIC HYXIbI HE COKPATITCS.

3. Eciu oH aBTOp 3TOTO CiiyXa, TO OH DIIyn WK OecripuHiuned. OH He Ty
Y HE JINIIICH MIPUHITUIIOB. 3HAYUT, HE OH aBTOP ITOTO CIIyXa.

4. Ecnu mofo3peBaeMblii COBEPIIIII 3Ty Kpaxy, TO JMOO oHa ObLia Tia-
TEJIbHO MOJITOTOBJIEHA, TMOO OH UMEN coydyacTHUKA. Eciu Obl kpaka Oblia 1moj-
rOTOBJIEHA THIATEIBHO, TO, €CIM OBl OBLJI COYYAaCTHUK, YKPaJIeHO ObLIO OBI TO-
pasmo Oomblne. 3HAYHT, TTO103PEBACMBIN HEBHHOBECH.

5. Ecau HacTynuT Mup, TO BO3HUKHET JENpPECCHs, pa3Be YTO CTpaHa Mpo-
BEJICT MPOTPaMMy TIEPEBOOPYKEHHUS JTHO0 OCYIIECTBUT IPAHIMO3HYIO TTPOTpaM-
My BHYTPEHHUX KaIUTAJIOBIOXKEHHUN B 00J1acTh 00pa30BaHMsl, OXpaHbl OKpYXkKa-
I011IeH cpefibl, 00pBOBI ¢ O€THOCTHIO U T.1. HEBO3MOXHO JOTOBOPUTHCS O IEIIAX
TaKOW rpaHMO3HOU MPOTPaMMbl BHYTPEHHUX KalUTAJIIOBIOKEHUNA. 3HAYUT, €C-
JIM HACTYTIMT MHUP U HE OyJET IEMPECCUH, TO HEIPEMEHHO OYIET OCYIICCTBIISATh-
Csl IporpamMma mepeBOOPYKEHUH.

6. HameuenHass artaka ynacTcs, TOJIBKO €CIM 3aXBAaTUTh IPOTHMBHUKA
BPACIUIOX WJIM K€ €CJU MO3WIIMK €0 IUIOXO 3alUIICHBl. 3aXBaTUTh €ro Bpac-
MJI0X MOYKHO TOJIBKO, €ciid OH OecniedeH. OH He OyaeT OecrieyueH, eciu ero Imo-
3UIMH TUI0XO 3aIUIIEHBI. 3HAYUT, aTaka HE yAacTCsl.

7. Eciin Mbl He OyZieM NMPOJOIKaTh MOJIMTUKY COXPAaHEHHUs LIEH, TO MbI TTOTe-
psiem rosoca epmepoB. Eciu ke Mbl OyzieM MpojobKaTh 3Ty TOJIUTUKY, TO TIPO-
JIOJDKUTCST TIEPENPOU3BOCTBO, Pa3Be YTO MBI PUOECTHEM K KOHTPOJIIO HAJ| MPOU3-
BOJICTBOM. be3 royocoB gepMepoB Hac He Tiepen30epyT. 3HAUMT, €CIIM HAC MepPeHu3-
OepyT, U Mbl HE TIPUOETHEM K KOHTPOJIIO HaJ MPOU3BOJICTBOM, TO OYAET MPOJIO0JI-
KAThCS TIEPETPON3BOJICTBO.

8. Ecin

x+3=43-x, (1)
10 X +6x+9=3—x. Ho X*+ 6x+9=3 —x TOr/1a u TosbKo Tora, koraa (x+6)x+1)=0,
YTO UMEET MECTO B TOM U TOJBKO B TOM CiIy4ae, Korjaa x = —6 uim x = —1. 3Hauwur,

TOJBKO —6 1 —1 MOTyT OBITH KOpHSIMU ypaBHEHUs (1), To ecTb x + 3 = /3—x BieYeT
x=—6 mmx=—1.



9. To xe, uTo u 8), C 3aMEHOM 3aKJIFOUEHUS HA «3HAUUT, —6 U —1 CyTh KOPHU

ypaBHeHwus (1), To ectb x =—6 Bieuer x + 3= +/3—x ux=—1 Baeuer x +3 = /3 —x».

10. Ecnu 51 moiimy 3aBTpa Ha mepBoe 3aHATHE, TO JODKEH Oyly BCTaTh pPaHo,

a ecliv S MOWJly BEYepOM Ha TaHILIbI, TO JIATY CIaTh 1M0o31HO. Ecnu s nary cnatb

MO3/IHO, & BCTaHYy paHo, TO Oy/1y BHIHYKIECH JTOBOJIbCTBOBATHCS MSATHIO YacaMU CHA.

51 mpocTO HE B COCTOSIHMM OOOWTHCH MATHIO yacamu cHa. CienoBaTenbHO, s
JIOJKEH MPOITYCTUTH 3aBTPA MEPBOE 3aHATHE.

11. Ecoiu AHTOH JISDKET CEeroHs M03HO, TO YTPOM OH OyzeT B Hepabouem co-
CTOSIHUU. EcM OH JISDKET HE T03HO, TO €My OYZET Ka3aThCsl, YTO OH MHOI'O BpeMe-
HU TepsieT Oecrnione3no. CnenoBarenbHo, WM AHTOH 3aBTpa OyJeT B HepaboueM co-
CTOSIHUM, WX eMy OyJIeT Ka3aTbCsl, YTO OH MHOTO BPEMEHH TEPSIET HAIIPACHO.

12. Ecnu 3aBTpa OyAeT XOJNOAHO, TO S HAJCHY TEIUIOE MalbTO, €CIH PYKaB
OyzeT moyuHeH. 3aBTpa OyJeT XOJIOAHO, a pykaB He Oyner nounHeH. CrnenoBa-
TEJbHO, 1 HE HAJIEHY TEIIOE MaJIbTO.

13. AnTOoH nnu nepeyromuics, unu OoseH. Eciiu oH nepeyromMuics, To OH
pasapaxaercs. OH He paznpaxaercs. CiaenoBaTenbHO, OH OOJIEH.

14. Eciim 2 — mpocToe 4ucio, TO 3TO HAMMEHbIIee MpocToe uncio. Ecmm 2 —
HauMEHBIIIEE MTPOCTOE YUCIO, TO 1 He ecTh mpocTtoe uncio. Ynceno 1 He aBusercs
IPOCTBIM 4uciioM. Clie10BaTenbHo, 2 — IPOCTOE YUCIIO.

15. Ecnu Beiurpaet TonbsaTTUHCKAs «Jlama», To Camapa OyAeT TOpKECTBO-
BaTb. Ecnu xe BeMrpaeT capaToBckuil «KpucTtamm», ToO TOpKECTBOBATh OyJeT
CaparoB. Bemrpaer wim «Jlaga», nmn «Kpucramny». Eciu Bemurpaer «Jlagay,
To CapaToB He OyJIeT TOP’KECTBOBATh, a €l BhIUTpaeT «Kpucramm, To Topxe-
ctBoBaTh He Oyzaer Camapa. Utak, Camapa Oyner TOp:KecTBOBaTh TOrJa U TOJIb-
KO TOrJ1a, Korja He Oynier Top>kectBoBaTh Capartos.

16. lnu AnHa u AHTOH OZTHOTO BO3pacTa, ik AHHa crapiie AHToHa. Ecim
AHHa 1 AHTOH OJTHOTO Bo3pacta, To Harama u AHTOH He ogHOrO Bo3pacta. Ecimu
AHHa crapuie AHToHa, TO AHTOH ctapiie Hukonas. CnenoBarensHo, uin Hara-
ma 1 AHTOH HE OJTHOTO BO3pacTa, uiau AHTOH crapue Hukosas.

17. Eciu 6 — coctaBHOE umciio, To 12 — cocraBHOE umnciao. Ecimm 12 — co-
CTaBHOE YHMCJIO, TO CYIIECTBYET MPOCTOE uucio, Oonbiiee yem 12. Ecnu cye-
CTBYET MPOCTOE YUCIIO OOJbIIe 12, TO CyIIECTBYET COCTaBHOE YUCIO Oobie 12.
Ecmu 6 nenutcs Ha 2, TO 6 — coctaBHOE unciio. Yuciao 12 — cocraBHoe. CrienoBa-
TEJNbHO, 6 — COCTaBHOE YHCIIO.

18. Eciiu s moeny aBToOycoM, a aBToOyC OMO3/1aeT, TO 5 MPOMYIy Ha3Ha-
yeHHoe cBuAaHue. Eciu s mpornylly Ha3HaueHHOE CBUAAHME U HAYHY OropyaThb-
csl, TO MHE HE cleayeT exarb JoMoi. Ecnu s He momyuy 3Ty paboty, TO s HauHy
OropyaThCsi U MHE CIENyeT moexarh A0Moil. ClenoBaTeabHO, €CIu s MOeay aB-
TOOYCOM, 1 aBTOOYC OTO3/1aeT, TO 5 MOJIy4y 3Ty padoTy.

19. Ec Mapar BeIMrpaeT TeHHUCHBIM TypHHUP, TO OH OYZET JOBOJICH, a €CIIH
OH OyzeT IOBOJIEH, TO OH IUIOXOM Oopel B mocienyomux TypHupax. Ho ecnu on
MPOUTPAET ITOT TYPHUP, TO NOTEPSAET MOAEPIKKY CBUX O0JNEeIbIIMKOB. OH TII0X0H
0oe11 B MOCIIEAYIOMUX TYPHUPAX, €CIIU MOTEPSIET MOAICPKKY CBOMX OOJIEIBIIHKOB.
Ecmu on muioxoit 6oer; B MOCHEAYIOIUX TYPHUPAX, TO €My CIEIyeT MPEKPATUTh
3aHSATHS] TEHHUCOM. Mapat Wi BBIUTPAET 3TOT TYpHUp, WK npourpaer. CnenoBa-
TENbHO, EMY HY>KHO IMPEKPATUTH 3aHSITHSI TECHHUCOM.
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20. 3apaboTHas 1iata BO3pacTeT, €CIu TOIbKO OyaeT undusauusa. Eciu Oy-
neT UHQIAIUS, TO YBETUIUTCS] CTOMMOCTD KU3HU. 3apaboTHAsI 1aTa BO3PACTET.
CrienoBatenbHO, YBEIUUUTCS CTOUMOCTD KU3HH.

21. Eciu ucxopn ckadek OyneT mpeapelieH CroOBOPOM WM B UTOPHBIX JI0-
Max OyIyT OpydoBaTh LIyJEpbl, TO JOXOJbl OT Typu3Ma ymaayT, U TOPOJ IO-
cTpanaer. Eciu 10X0lbI OT Typu3Ma ynaayT, MoJauius OyaeT noBosbHa. [lonu-
I[Usl HUKOTa He ObIBaeT JoBoJibHA. ClieoBaTENbHO, UCXOJl CKaueK He mpespe-
LIEH CTOBOPOM.

22. Eciu I[1étp noener B ExatepunOypr, To MiBan noexer B Kues. [1étp moener
B ExarepunOypr mwim B Yensabunck. Ecom TI€rp moener B YensaOuHck, To AHHa
octra"etcs B MockBe. Ho Anna He octanercs B Mockse. CrenoBarensHo, MBaH mo-
enet B Kues.

23. Ecnu ceronnst BeuepoM OyneT MOpo3, TO 5 MOy Ha KaTtok. Eciu 3aB-
Tpa OyAeT OTTeneNb, TO g Moy B My3eil. CeromHs BeuepoM OyJIeT MOpPO3 WIIH
3aBTpa Oyzaet orrenenb. Clie1oBaTeIbHO, g MONIY Ha KATOK U B MY3€il.

24.Tans u bopuc — poecHuku win ['ans crapumie bopuca. Ecnu T'ans
u bopuc — posecuuku, To Ona u bopuc — paznoro Bospacra. Ecnu ['ans crapmie
Bbopuca, To bopuc crapume Konu. CnengoBarensHo, Ons u bopuc — pa3Horo Bo3-
pacta unu bopuc crapue Komnu.

25. 1151 Toro 4ToObl OBITh TONYIIEHHBIM K 3K3aME€HaM, JOCTATOYHO IMOJIYy-
YUTh 3a4eT MO JIOTHKE. S mosydy 3TOT 3a4er, €Ciau HaydyChb IPOBEPATH apry-
MEHTBI COKpaIIeHHbIM crioco0oM. S He ycBoua 3TOT croco0. CrienoBarensHo,
g He Oyqly IOMYIIEH K 3K3aMEHaM.

26. I Toro 4toOBI CAATh 9K3aMEH, MHE HEOOXOJIMMO JI0CTaTh YUYEOHUK WU
KOHCITIEKT (JieKiuii). 51 mocTaHy KOHCIIEKT TOJIBKO B TOM CITy4ae, €CJIM MOU NPUSITENb
He yeneT. OH ye/IeT, TOJbKO €CIH 5 IOCTaHy YY€OHUK. 3HAUUT, sl CIaM SK3aMEH.

27. B cnoptuBHOM KiyO€ NEWCTBYIOT CIEAYIOIIME MpaBHiia: TOT, KTO HE
COCTOUT B IIAXMAaTHOW CEKIUU, HE MOXKET ObITh WJICHOM CEKIIMH IJIaBaHMUS,
KaXbIi YJIEH IIAXMATHOW CEKIMU MOJDKEH 3aHUMAThCA B CEKLMSAX ILJIABAHUS
U CIOPTUBHOW TMMHACTUKU. OO0si3aH 1M wieH Kiy0a 3aHUMAaTbCAd B CEKIIMH
CIIOPTUBHOM TMMHACTHKHU, €CJIM OH COCTOUT B CEKIINU TIaBaHUS?

28. KonTpakt OyJeT BBIMIOJIHEH TOTJA M TOJBKO TOTJa, KOrja JIoM OyneT
3akoH4YEH B (eBpasne. Eciau mom Oyaer 3akoHYeH B (eBpaje, TO Mbl MOXKEM Tie-
pee3xath 1 mapra. Eciim Mbl HE cMOXKeM mepeexaTh | MapTa, TO Mbl JTOJKHBI
BHECTHU KBAPTUPHYIO IJIATy 32 MapT. Eciin KOHTpaKT HEe OyJEeT BBITIOIHEH, TO MBI
JOJDKHBI BHECTH KBApTUPHYIO Tuiaty 3a mapt. CrenoBaTesibHO, MbI HE Oyaem
BHOCUTH KBAPTUPHYIO IJIATY 32 MapT.

29. Eciii HampapJieHHE BETpa COXPAHUTCS WIM TEMIIEpaTypa BO3ayxa MOA-
HHUMETCSI, TO JIEI HA PEKE BCKPOETCS M HAayHETCs HaBOAHEHWE. Ecnu HauHercs
HABOJIHEHUE WJIM TPOU30MAET OOJBINON MOXKap, TO TryOepHaTopa OTCTPAHAT OT
nomwkHocTy. CrenoBarenbHO, €CIM HAMpaBIEHUE BETpa COXPAHUTCA, TO ryOepHa-
TOpPA OTCTPAHSAT OT JIOJKHOCTH.

30. Ecin Bapyr mpuenet OpaT WU MOSBHUTCS TEIa, TO €CIU JKeHa OyIeT
JI0Ma, MHE TIPEACTOUT POCKOIIHBIN Y>KWH. bpat He npuexan, v Teuia He MOsSIBU-
nack. CrnenoBaTenbHO, )K€Ha I0Ma, & POCKOIIHBIN Y>KUH OTCYTCTBYET.



3ananme 4. Ykazarb ycioBue u 3akiodenue. [lepegopmynupoBats yTBEp-
KIICHUE.

1. YeThIpexXyroibHUK SIBISIETCS MPSMOYTOJIBHUKOM TOTJa, KOT/Ia JBE €ro
MIPOTHUBOIIOIOKHBIE CTOPOHBI M TPH €0 yTJia PaBHBI.

2. Cymma OBYX IIEJIBIX YUCEJ SBISICTCS YETHBIM YHCJIOM, TOJBKO €CITU
KaXKJI0€ CJIaraeMoe Y€THO.

3. UToOBI 4eThIPeXyTroabHUK OB POMOOM, JTOCTATOYHO, YTOOBI €T0 Iua-
TOHAJIA OBUTH TIEPTICHAUKYJISIPHBI.

4. UToOBI 4eThIPEXYTOJIbHUK UMENI OChb CUMMETPUU, HEOOXOAUMO, YTOObI
OH OBLT POMOOM.

5. YUeThIpeXyTroabHUK SIBISIETCS TPSIMOYTOJIBHUKOM TOJBKO TOT/AQ, KOTJa
OJIMH U3 €ro yriioB paBeH 90°, a 1Be MPOTUBOIMOJIOKHBIE CTOPOHBI PaBHBI.

6. Uetsipexyronbuuk ABCD, y kotoporo AC = BD, ZA=/C = 90°, aB-
JSETCS TPAMOYTOJTEHUKOM.

7. YUeThIpexyroJIbHUK SIBIISICTCA KBAaJpaToM TOr/a, KOTJa OH MMEET ILEHTP
CUMMETPHH.

8. TpeyroibHUK SIBIASETCS MPSAMOYTOJBHBIM TOJIBKO TOT/IA, KOT/Ia KBaIpaT
OJIHOM U3 €ro CTOPOH PaBEH CyMME KBaJpaToOB JIBYX JIPYTUX CTOPOH.

9. ITocnenoBaTeNbHOCTH OTPAaHUYCHHAS, €CITH TOJBKO OHA UMEET Tpee.

10. YtoOnI

4
PR OBLJIO MppalMOHAIBHBIM, HEOOXOUMO, UTOOBI ¢ OBLIO HUp-

PallrOHaJIbHBIM.

t2

11. UpparnmoHanbHOCTh 4YHKcCIIa €CTh JIOCTATOYHOE YCJIOBHUE ISl UP-

2+1

t

palMOHAJIbHOCTH YMCIIA £

12. YeThipexyroJbHUK, UMEIOIINA IIEHTP CUMMETPHUH U OCh CHUMMETPUH,
SIBJISICTCSI IPSIMOYTOJILHUKOM.

13. PaBeHCTBO IByX (pUTyp €CTh JOCTaTOYHOE YCIOBUE UX PABHOBEIMKOCTH.

14. YtoOb1 ¢yHkuus Obuta muddepeHinmpyemMoir B TOYKE, JOCTATOYHO,
YyTOOBI OHA ObLJIa HEMPEPHIBHOM B ATOW TOUKE.

15. UtoOs1 A N B = B, HeoOxoaumo, uyTo0kl 4 C B.

16. UToObI 4eTHIpEXyTrOIBHUK OBLIT MPSIMOYTOJILHUKOM, TOCTATOYHO, YTOOBI
OH UMeEJT IPSIMOM YTOJI M OCh CHMMETPHH.

17. YeThIpexyroJIbHUK SBISECTCS MPSMOYTOJIBHIUKOM TOT/a, KOTJ]a OH UMEET
OCh CHMMETPUHU U JIBA TIPSIMBIX CMEKHBIX yTJIa.

18. UeThIpexyroJIbHUK SBISICTCS IPSAMOYTOJIbBHUKOM, €CJIH TOJBKO €ro JIHa-
TOHAJI PABHBI.

19. Ecnu aBa mpsiMOYTOJIbHUKA PaBHOBEJIUKH, TO OHU PABHBI.

20. YeTbIpeXyroabHUK UMEET OCh CUMMETPHH M JIBa MPSMBIX YTIJIa, CCIH
TOJIBKO OH SIBJIICTCS MPSMOYTOJTHHUKOM.

21. JIe mono6HBIC (PUTYpPHI paBHOBEJIUKHU TOJIHKO TOTJA, KOTJIAa OHU PABHBI.
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22. PaBeHCTBO JBYX MPOTHBOIOJIOKHBIX CTOPOH YETHIPEXYTOJIbHUKA €CTh JI0-
CTaTOYHOE YCJIOBUE TOTO, YTO YETHIPEXYTOILHUK SBIISICTCS MAPaUIEIIOTPAMMOM.

23. YToOBI YETBHIPEXYTOJbHUK SIBISUICS TMPSMOYTOJIBHUKOM, JIOCTAaTOYHO,
9TOOBI OH UMEJ OCb CHMMETPHUHU U TPU PABHBIX yTJIa.

24. YToOBI 4eTHIPEXyTOJLHUK UMEJ paBHBIC TUATOHAIHA U OCh CUMMETPHH,
HE00XO0IUMO, YTOOBI OH OB MPSIMOYTOJILHUKOM.

25. CyuiecTBOBaHHE BIMCAHHON B YETHIPEXYTOJbHUK OKPYXHOCTH — JO-
CTaTOYHBIN MPU3HAK pomOa.

26. UToObl mapasienorpaMM ObUT poMOOM, JOCTaTOYHO, YTOOBI OH HMeEI
OCb CUMMETPHH.

27. TpeyroJpHUK SBIIETCS OCTPOYTOJIBHBIM TOTZAA, KOTJA KBAaJApaT OJHOU
M3 €T0 CTOPOH MEHBIIIe CyMMBI KBaJIPaTOB JIBYX IPYTHUX CTOPOH.

28. JIsa MHOTOYTOJIbHMKA PaBHOBEJIUKH TOT/Ia, KOTJIa UX MOXXHO pa3OUTh
Ha HECKOJIbKO PaBHBIX MEXTY COOOHM TPEYTroJbHUKOB.

29. YtoOBI BOKpYT NUpaMUAbl MOKHO OBLJIO omucaTh cepy, HE0OX0IUMO,
9TOOBI BOKPYT MHOTOYTOJIbHHMKA, JISKAIIETO0 B OCHOBAHWU IMMHUPAMHUIBI, MOXKHO
OTHCaTh OKPYKHOCTb.

30. Uro6sI x° GbUT OTPULIATENIBHBIM, I0CTATOYHO, YTOOBI x*+1=0.

3anaHne 5. HpGIICTaBI/ITB BBICKA3bIBATCIIbBHYIO CXCMY B BHJC MHOI'OYJICHA

Kerankuna.
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1. =(—=X v XA =Y).

2. XvYVZ

B XAYVYANZVXALZ

4. Yo>oDAN(Z->Y)v—=(XVY).
5.-(Xv-YVIOAXAA(YAZ).

6. XvYVOHOAX>Y).

7.X—> (Y- 2).

8. X—->YVvZ

9. -(XVvXA—-YV—-XA-Y).

1. XAX> D) AXVY).

1. (- XvA(Y>2))A(X—>Y).

12. Y > X A —Z.

13. XV YA-2)A (=Y V2.

4. (—XVvYADAIT V2.

15. X—>2) v (Y- 2).

16. XAYVXA-YVZ>-ZAXVaY—>XASY)
17. XAYV 2 ATV -XAZ).

18. CueTunk rojaocoBaHus OT TPEX MEPEMEHHBIX.
19. X Y.

20. x| Y.



21.
2. XAYAN—ZVXA=YANZV-XAYAZ
23.
24.
25.
26.
27.
28.

xlv

X->Y)->Z
—(XvYvVvZ).
—(X A Y A—=Z).
(—XVvYADAA(YV 2.
X4 V) A—Z

X vz

29. CyeTumK roJIoCOBaHUsI OT TPEX MEPEMEHHBIX C IPABOM BETO Y Mpe/IceaaTesl.

30. C4eTuynK HEUETHOCTH OT TPEX MEPEMEHHBIX.

3aganme 6. C nmomomnibio TeopeMbl [locta BBISICHUTB, OyA€T U MOJHOM CH-
cTteMa (PyHKITHH.

O 0 1 N Ut A W IN ==

NN NN NDNNNDNDLN = o e e e e e e e e
O O I N A WN= OO UMb WVWN=CS

.oLA0, L,tnec|(X, Y, 2)=X+Y+Z
«. O, .

AL

XY + 1.

R

.+ A, 0.

Y

., 1.

. Ty, I, rme (X, V) =X-Y + Y.

. 0y, —, e GY(X, Y, 2)=XY+ YZ+ XZ.
A

Vv, <, 0.

Vv, >, 0.

<A, 0.

T, e (X, Y) ==X A Y.

. >, T

« 1, T1.

A, <, 0.

. Op, O, 1.

.0, 0,Ltnets (X, Y, 2)=XY+YZ+ Z
.Sy, e sH(X, Y, Z)=XVv YV Z
. 03, -, e o3(X, Y, Z2) = XYZ.
Ty, THE T4(X, Y, Z) =X A=Y A Z.
. T4, 0, 1.

A, ytne X7 Y=—(Y—>X).

« I, C,Z

. O3, O, 1.

. T],XY+X+ Y.

.0y, —,THe 04(X, Y, Z, T) = XYZT.
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30.s5, ~,tnes|(X, Y, Z, N=XvYvZvT.

3ananue 7. M300pa3uTh Ha KOOPAUHATHOU TUIOCKOCTH 00JIaCTh UICTUHHOCTH
MpeIuKaTa.

1. x| -y <1. 18. (y-2)(2x+y—-1)20.
2. |x—[y] = 1. 19. - *l g

3. =yl =1. 20. |x+l‘)-cl-‘y+l‘ﬁ3.

4. -y <1 21. log,,, > 0.

5. |- 2|21, 22 y<J1-x.
6-X2+)’222(‘x|+‘)")- 23. y<3+ V4x—x* -3,

|

L2+ y? <2l =y

24, x< 201+,
x+ ] 2yt . 2
1_1 25. y>vx"—1.
> _
g Xy 26. x< \2x—12 +2.
10. =2 27. 0<y<2x—x+3.

R

Dl Ay
Xy 28
1. 2>2, ‘ ,
12. |y|+2k|<x® +1. 3 s
13. 4 <x*+y” <2(|x[+[y). 29. =
y x| |V<4—}_ x—2
14. —— >0.
Y 30. =2,
y—Xx +2x
16. y+ |y} =X.
17. y =xy|.

3amanue 8. Halitn Bce 3HaYeHHUs a, IPU KAKJIOM U3 KOTOPBIX HEPABEHCTBO
HE UMEET PELICHUM.

. (2 +34/2:27%=5)—q (2" +33-27-6)—a _

<0. . <0.
a—(2cosvx—1-3) a—Q2cosvx—1—-4)
(4cosvx—1-3)—a
2. <0. /
a—(3"+7x/§-3_x—5) 5 a—Q3cosvx—1-1)

, a-@ 526 (3*+310-3* ~4)—q

(Bcos/x—1-5)—a
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6 4~ (2° +2:/6-27* —5)

(Bcosvx—1—4)—a

(10g2x+3\/§ logx2 5)—a

<0.

a—(2smvx—4-3)

(4sinv/x -8 —-3)—a

a — (log,x +2~/5 -log 3 — 6)
(3sinvx—9-5)—a
(log,x+3+/3-log .2—6)—a

a—(log,x +72 -log,2—5) ~

10- a—(2siny/x —4 —4) =0
11. a—3sinvx—8—1) <0.
(10g2x+3\/_ O0-log.2—-4)-a
1. 4~ (10g3x+2\/g log 3— 5) <o.
(3sinvVx—9—-4)—a
13 @ +3V2.27 X—S)—ago.
a— (2sinx/x 1-3)

14. (4sini/x—1-3)—a

a- (3X+7J§ 3*—5)
a—(2"+24J5-27 - 6)

15.
(Bsinv/x—1-5)—a

16.

a—3smnvx—-1-1)

<0.

(2"+3v3-27—6)—a _
a—Q2sinVx—1-4)

7. <
(3 +3J10-3" -4)—a

X+ X_
18 4 2\/_2 5) .

3aganme 9. Jlokazarh JIOrMYECKyI0 UCTHHHOCTH (POPMYJIbl. 3anmuch (hOpPMYIIbI
B BUJIE€ ((X) O3HAYAET, YTO X UMEET CBOOOIHBIC BXOXKIECHUS B (OpPMYIy @, 3aluCh

(Bsinvx—1-4)—a

<0.

23.

24.

25.

26.

27.

28.

19.

20.

21.

a— (10g3x+2\/_ 5-log 3- 6)

(Bcosv/x—9—-5)—a

(log,x + 3.3 log 2—-6)—a

22.

a—(2cosNx—4—4)

a—3cosvx—-8-1)

(log,x +3\/ﬁ-10gx2 —4)—a
a—(log,x +2/6-log 3-5) <0

(Bcosvx—9—-4)—a

a—(4cosvx — 8 —1)

(x4+3\/—0x —3)-
(3—cos’x)—a
a+(4-5+2.57)
(2-3"+5-3"‘)+a>
a—(4—sin’x)
a—(5-2"+3-27)
(4—|cosx)) +a
a+(2—[sinx])
(4-37+5-37")—a

3+5")—a

<0.

<0.

a+(4dctg x+2tg’x)

BHJa ¢ 03HA4YACT, 4YTO X HC UMCCT CBO6OI[HBIX BXO)KI[GHI/Iﬁ B Q.

L (VX)o(x) = (F)y(x)) = (Fx)(0(x) = y(x)).

2. (A)e(x) = (VX)w(x)) = (VX)0(x) = (F)w(x)).
3. (VX)o(x) v (Fx)y(x) = (F)(0(x) v y(x)).

4. (I)(e(x) v y(x)) = F)0(x) v (F)y(x).

S. (@)(0(x) = y(x)) = (VX)e(x) = (F)y(x)).

a

> 0.

<0.

(10g2x+3\/§-10gx2—5)—a <0
a—(2cosx—4-3)

(4cosvx—8—-3)—a
a—(log,x +72- log 2—-5)

<0
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6. (Ax)o(x) = (FA)y(x)) = (Fx)(P(x) = W(x)).
7. (Vx)(@(x) <> y(x)) = ((3x)e(x) <> (F)y(x)).
8. (Vx)(9(x) <> y(x)) = (VX)p(x) > (VX)y(x)).
9. (Vx)0(x) v (VX)p(x) = (VX)(0(x) v y(x)).
10. (VX)p(x) v (Vx)y(x) = (F0)e(x) v (VX)y(x).
11. (VX)p(x) v (Vx)y(x) = (Vx)o(x) v (Ix)y(x).
12. (VX)@(x) v (Vx)y(x) = (F0)e(x) v (Fx)y(x).
13. (VX)p(x) v (Vx)y(x) = (F)(0(x) v y(x)).
14. (Vx)(0(x) v y(x)) = (Ax)0(x) v (VX)y(x).
15. (VX)(0(x) v y(x)) = (VX)@(x) Vv (Fx)y(x).
16. (VX)(@(x) v y(x)) = (3x)o(x) v (Ix)y(x).
17. (3x)e(x) v (VX)y(x) = (Fx)(@(x) v y(x)).
18. (Vx)(p(x) = ) > (A0)e(x) Vv .
19. (VX)(0(x) = y) = ((Ax)o(x) = ).
20. (VX)o(x) = v) > (3x)(e(x) > ).
21. (Fx) (0 A y(x)) = ¢ A (Fx)p(x).
22. (Vx)(@(x) A w(x)) = (Vx)o(x) A (Ix)y(x).
23. (Vx)(9(x) A W(x)) = (F0)9(x) A (VX)y(x).
24. (Vx)o(x) A (VX)p(x) = (VX)(x) A (Fx)y(x).
25. (Fx)(0(x) A y(x)) = (Ax)(x) A (Fx)y(x).
26. (Vx)(9¢ = y(x)) = (¢ = (Vx)y(x)).
27. (Vx)(9(x) = y) = (FX)(x) = ).
28. (Fx)(0(x) = v) = (VX)(x) = ).
29. (VX)o(x) = y) > (3x)(e(x) > ).
30. v A (F)@(x) = (3x) (¥ A ¢(x)).

3ananme 10. J[okazats, uto hopmysa HE SIBISETCS JIOTUIECKH UCTUHHOM.

1. (VX)(@(x) v y(x)) = (VX)(x) v (Vx)y(x).
2. (V0)o(x) <> (Vx)y(x)) = (VX)(0(x) <> y(x)).
3. @0)e(x) A (Vx)y(x) = (Vx)o(x) A (Vx)w(x).
4. (VX)(x) A (Fx)w(x) = (Vx)o(x) A (VX)w(x).
5. @)(0(x) A y(x)) = (VX)Q(x) A (Tx)y(x).
6. (F)(0(x) A W(x)) = (FX)P(x) A (Vx)y(x).
7. (3x)0(x) A F)y(x) = (Fx)(O(x) A W(x)).
8. (V¥)o(x) = (Ax)y(x)) = (VX)(x) = (VX)y(x)).
9. (V¥)o(x) = (Ax)y(x)) = ((Fx)o(x) = (FxX)Y(x)).
10. (VX)o(x) = (F)y(x)) = (Vx)(@(x) = W(x)).
11. (E0)e(x) = (@Ax)y(x)) = (V) (P(x) = y(x)).
12. (Vx)o(x) = (Fx)y(x)) =>(VX)(0(x) = W(x)).
13. (Ax)(0(x) A Y(x)) = (VX)Q(x) A (VX)y(x).
14. (3x)o(x) A (Fx)W(x) = (VX)P(x) A (V) (x).
15. (3x)e(x) A (Fx)w(x) = (Fx)e(x) A (VX)P(x).
16. (3x)p(x) A (VX)W (x) = (VX)P(x) A (VX)p(x).



17. (Vx)(o(x) v y(x)) = (VX)@(x) v (VX)y(x).
18. (3)p(x) v (A (x) = (Fn)e(x) v (VX)p(x).
19. @Ex)ex) v (A)y(x) = (VX)P(x) v (F)w(x).
20. (Ax)p(x) v @x)y(x) = (Vx)(@(x) v y(x)).
21. (Ax)e(x) v (@Ax)y(x) = (VX)e(x) v (VX)y(x).
22. (VX)(x) <> (VX)y(x)) = (VX)(@(x) <> y(x)).
23. (Ax)(@(x) <> y(x)) = (A)P(x) > (VX)y(x)).
24. (Ax)(@(x) = y(x)) = (Ax)e(x) = (Fx)y(x)).
25. (3Ax)(9(x) = y(x)) = (VX)p(x) = (VX)y(x)).
26. (A)e(x) = (F)y(x)) = (VX)(@(x) = y(x)).
27. (Vx)o(x) = (3x)y(x)) = (Ex)e(x) = (VX)p(x)).
28. (VX)p(x) = (VX)y(x)) = (VX)(P(x) = y(x)).
29. (Ax)(@(x) = y(x)) = ((Ax)e(x) = y(x)).
30. (VX)(3)e(x, y) = (I)(Vx)(x, y).
3apanue 11. fpnsiercs mu GopMylia JOTMUECKHA UCTUHHOM (371€Ch p, ¢, ¥ — 3Ha-

KU OTHOIIIEHUI COOTBETCTBYIOIIUX PAHIOB, & — BHICKa3bIBAHUE)?

L (Vy)(@x)g(x, y) = E0)(Vy)q(x, ).
2. (Vx)(p(x) = q(x)) = (Vx)p(x) = (Vx)q(x)).
3. (Vx)(p(x) = q(x)) = (Fx)p(x) = (Fx)g(x)).
4. (@A) (p(x) = g(x)) = (Fx)p(x) = (Fx)q(x)).
5. @0)(p(x) = g(x)) = (VX)p(x) > (3x)g(x)).
6. (Vx)(p(x) = q(x)) = (Fx)p(x) = (VX)q(x)).
7. (Vx)(p(x) vV —p(x)).
8. @AV)(p(y) — p(x)).
9. (V) @) (px) v —p()).

10. (VX)(3@y)(q(x, x) = ¢(x, »)).

11. (Fx)(—g(x, y) Vv q(x, x)).

12. (3x)G)(V2)(V)(p(z, 1) — p(x, ¥)).

13. (@) (Vy)(F2)(p(x, ) — p(x, ).

14. (VX)@)(V2)(p(y, 2) = p(x, »)).

15. (Vx)(a@ = p(x)) v (VY)(=p(») A a.

16. (3x)(Fy)(—p(x) A —q(x) Vv p(x) V g(x)).

17. (3x)p(x) — p().

18. (3x)p(x) = (Vy)p(»).

19. —(3x)g(x, x) v =(Vx)—gq(x, »).

20. (F)(VY)(p(x) = q(x, »)).

21. (Vx)(Vy)(Vz)(q(x, y) = (90, 2) = q(x, 2))).

22. (F0)@EV)(g(x, y) v p(y) v —q(x, x) A (r(x) v =r(p))).

23. (Vx)(Vy)(g(x, y) v —r(x, x)).

24. (Vx)(Vy)(q(x, y) v =p(x) v —q(x, y) A p(x)).

25. (@I(VX)(p(x) = p(y)).
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26. (Ax)(I)(p(x) v q(v) = p(x) A =q(V) v q(»)).

27. (Fx)r(x, x) > @x)@y)r(x, p).

28. (Vx)(Ay)(F2)(g(x, 2) = p(y)).

29. (A)@E(V2)(p(y, 2) = p(x, ).

30. (VX)(p(x, x) > (V¥)(V2)q(y, 2) = p(x, x) A (F2)q(y, 2))).

3ananme 12. 3anucarh onpeaeneHUe WM YTBEPXKIEHUE B BUAE (HOPMYJIBL.
CocTaBUTh OTpHIIAHUE 3TOH (HOPMYJIBI.

. Onpenenenue npeaena GyHKIIUNA B TOUKE.

. Onpenenenne HanOOIBIIETO 3HAYCHUS (PYHKIIMHA HA OTPE3KE.
. Onpeznenenne TOYKH MaKCUMyMa (QYHKITUH.

. Onpesenenue cTporo MOHOTOHHON (DYHKITUH.

. Onpenenenue 4eTHON (QYHKIIHH.

. Onpenenenne TOUKU MUHUMYMa (DYHKIIUH.

. OnpeneneHne HECTPOro MOHOTOHHOM (PYHKITUH.

. Onpenenenue He4eTHON (DYHKIIUH.

. Onpenenenne nepuogNIECKO PyHKIUN.

10. Onpenenenne orpaHUYEHHON (QYHKIIHUH.

11. OnpeneneHue HAMMEHBIIIETO 3HaUYEHUS (PYHKIIMHM HAa OTPE3KeE.
12. Onpenenenne HOJ/I nByx uucen.

13. Onpenenenne HOK nByx umcenn.

14. Onpenenenne HUKHENW TPaHN YUCIOBOTO MHOYKECTBA.

15. Onpenenenre BepXHEW TPaHd YUCIOBOTO MHOXKECTBA.

16. Onpenenenre CXOaAIIENCS MOCIEA0BATEIIBHOCTH.

17. OnpeneneHue HEMPEPHIBHOM HA OTpe3Ke PYHKITUU.

18. Onpenenenue mpocToro yucia.

19. OnpeneneHue HIOKHEN rpaHu GYyHKIIUNA HA OTPE3KE.

20. Onpenenenne BepxHed rpaHu (PYHKIIMHM HA OTPE3KeE.

21. Ypasnenue f (x) = 0 uMmeeT no kpaitHel Mepe J1Ba KOPHSI.

22. OnpeniesieHne CXOAIIEHCs TTOCIEI0BATEILHOCTH.

23. Yepes nBe pa3IuyHbIe TOYKU IPOXOIUT B TOYHOCTHU OJIHA MIPSIMAs.
24. Jlns moObix n1ByX uncen cymectyeT ux HOJI.

25. lns moObix nByX uncen cymiectByeT nx HOK.

26. OnpeniesieHUE NEPECEKAIOMIMNXCS TPSMBIX.

27. JIroObie nBE pa3uvHbIC MPSAMbIC UMEIOT HEe 00JIee OJTHON OOIIeH TOUKH.
28. Ypapuenue f (x) = 0 umeeT He OoJiee TBYX KOpHEH.

29. HemnpepopiBHast Ha OTpe3Ke (PYHKITUS SBIISETCS OTPAHUYCHHOM.
30. Cxonsiasicsi ocaeA0BaTEIbHOCTD ABJISIETCS OTPAHUYECHHOI.

O 0 I UN AWK -

2
3aganme 13. [Tycte @ = x” + px + g = 0. OnpenenuTs ICTUHHOCTHOE 3HAYeE-
HUE BBICKA3bIBAHUS.

1. VxVpVqe, VxVq3pe, VpIxVqe, VpIqixe, gV pVxe, gVxIpe.
2. VxVpaqoe, Vx3aqVpo, Vp3x3iqoe, IpV gV xe, gV pIxe, g3xVpo.
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L 1NN AW

. VxdpVqo, Vx3iqdpe, IpVxVqoe, 3pVq3xe, 3g3pVxoe, Ig3xIpe.
. Vxdpdqo, IxVgVpe, IpVxqoe, IpAgVxe, dgapAxe, YVgVxVpo.
. AxVp3qoe, IxVq3pe, IpAxVqe, IpAqixe, VgV pVxe, VqVxIpo.
. IxVp3dqoe, IxAqVpoe, IpAp3qoe, VpVgVxe, VgV pIxe, Vg3IxVpe.
. AxdpVqoe, Ix3q3pe, VpVxVqoe, VpVq3xe, Vq3IpVxoe, Vq3ixdpo.
. Ix3dp3qoe, VxVqVpo, VpVx3dqo, VpAqgVxoe, VqipIxe, AgVxVpo.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Axdp3dqe, IxAqVpe, IpVx3qe, IpVqVxe, VqidpIxe, VqIxVpe.
dx3dpVqo, IxVqIpe, ApVxVqe, VpIqgixe, Vqg3pVxe, VgVxipo.
AxVp3iqe, IxVqVpe, VpIxdqe, VpIqVxe, VgV pxe, VgVxVpeo.
AxVpVqo, Vx3dgipe, VpIAxVqo, VpVqixe, VqgVpVxe, g3xIpo.
Vx3dp3dqe, Vx3qVpoe, VpVxiqoe, VpVqVxe, 3g3p3xe, g3xVpo.
VxdpVqe, VxVg3ipo, VpVxVqo, 3p3gixe, Ag3apVxe, 3gVxIpe.
VxVp3qoe, VxVqVpo, 3p3pIqe, Ip3qVxe, gV pIxe, 3gVxVpe.
VxVpVqo, Ix3dq3po, IpAxVqe, IpVgixe, gV pVxe, Vq3xipe.
AxVp3qoe, Vx3iqgVpo, ApVxVqoe, ApAqVxe, VgV pVxe, Vg3xVpo.
VxVp3qoe, Vx3iq3pe, IpVx3qe, IpAqixe, VgV pIxe, VgixIpe.
Vx3dpVqo, IxVqVpe, ApAxVqe, VpVqVxe, VqiapVxe, 3gVxVpe.
Vx3dp3qe, IxVq3pe, IpAp3qoe, VpVq3xoe, Vg3p3xe, IgVxIpo.
AxVpVqoe, Ix3AqVpo, VpVxVqoe, VpAqVxe, gV pVxe, 3g3xVpo.
AxVp3iqe, Ix3q3pe, VpVx3qe, VpIq3xe, gV pIxe, 3g3xIpo.
Ax3ApVqo, VxVqVpo, VpIxVqoe, ApVqVxe, 3gApVxe, VgV xVpo.
Axdp3qe, VxVq3pe, VpIx3qe, IpVq3xe, 3g3p3xe, VqVxIpe.
xdpqe, IxVgqIpo, VpIxdqoe, VpVqixe, IgipIxe, IgVxIpe.
AxIpVqe, IxVgVpe, VpIxVqe, VpVqVxe, Ag3pVxe, gVxVpo.
AxVp3qoe, Vx3qipoe, VpVx3qoe, ApAq3xe, gV pIxe, VgixIpe.
AxVpVqoe, Vx3qgVpo, VpVxVqe, 3pAqVxe, 3gVpVxe, Vq3xVpo.
Vx3dp3dqoe, VxVq3po, 3pApIqe, IpVq3xe, Vqip3xe, VqgVxIpe.
Vx3dpVqo, VxVqVpe, 3p3xVqe, 3pVqVxe, VqiapVxoe, VgVxVpe.

3ananue 14. [IpuBectu K penBapeHHON HOPMATBHOM opMe, cuuTast ¢ 1 \y bec-

KBAaHTOPHBIMH (hDOPMYJIaMU, P, ¢, ¥ ¥ § 3HAKAMU OTHOILIIEHUH COOTBETCTBYIOIIMX PAHTOB.

1.
2.
3.
4.
S.
6.
7.
8.
9.
10.

F(TVPx, ¥) A (FO)(VIIW(X, ¥).
E)(VY)Q(X, ¥) v (IN(VI)W(x, ).
F)(VYP(x, ¥) = EX)(VY)w(x, y).
(VX)EV)Q(x, ¥) A (VWX Y).
(VX)ENe(x, ¥) v (V(I)W(x, ).
(VX)E)e(x, ¥) = (VX)EF)w(x, y).
(PP, ¥) A (Y)W, Y).
E)(VY)P(x, ¥) v (VHI)W(X, ).
F(VP(x, ¥) = (V) (EF )y (x, y).
(VX)E)Q(x, ¥) A (F)(VI)W(X, ).
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11. (V) (I)e(x, y) v (Ex)(Vy)w(x, ).

12. (VX)(3y)o(x, y) = @E)(Vy)w(x, p).

13. (A)P0)—>9(0) = (V»)PO)V(Vz)q(2)).

14. (Vx)(p(x) = (Vx)gq(x)).

15. (Vx)g(x, y) v ((3x)g(x, x) = (V2)(r(2, 2) > (Ix)gq(x, X))).

16. (Yy)(q(v, z) = (Fx)r(x, t, 2)).

17. (Yy)q(x, y) = r(x, x).

18. p(») > —((Vx)g(x, y) = p()).

19. 3Ax)r(x, y, z) > =(Vx)q(x, y).

20. ((Fx)p(x) v (Vx)g(x)) A (s() = (VX)r(x)).

21. (Vx)p(x, y) v (Fx)p(x, y) = (V2)(=(q(y, 2) = (Ix)p(x, 2)))).
22. p(rg(x) = =(VY)r(, 2).

23. (Vx)(3y)p(x, y) = (F2)(Vx)q(x, 2).

24. (Vx)(p(x) = g(x)) = (F)p(x) = (F)(g»)).

25. (VX)@)(x +y>5) > (Fz)(Vx)2x =27+ 1).

26. (Vx)(x#0) < (Ix)(x=1).

27. (—(Vx)(x#0) v (@x)x=1) A (0= 1> (Tx)(x>2)).

28. (Yx)(F)(x < 2y) A B)(VY)* > =5)") = (Y0)E)( + 5 < 3x).
29. (Ax)((Vy)(y > 15) = 4x* < 9) A (Vy)(Ex)(4x* <9 — y > 15).
30. =(Vx)3Fy)(5x <3 > 5y <3) A (5y <3 > 5x <3)).

III. OTBETHI U YKA3ZAHUSA
1. HIkoabHBIE 3a1a9M

1. Her. Mcnonb30oBaTh auarpamMmel Jitiepa.

2. Het. HeueTHOCTD uncha aneabCUHOB — MHBAPUAHT MPEe0Opa30BaHUIA.

3.0mun: ng + ngp =25, ng > ne, ng > ng = 2ng > ng + nc+ 2 = np = 24;
ng 2 | Rt np= 24.

1 7 1
4. Ha 1 ctupky. Ve, = = V,7ct. = Py V=1ct. = = V.

S. Her. HedeTHOCTh uMCia INEpeBEpPHYTHIX BBEPX CTAKAHOB — HWHBAPHUAHT
npeodpa3zoBaHUiA.
6. Tperuii.
7. 3070TON KIIIOUMK — B 3eJeHOM KOopoOke. ['agtoka MoxkeT ObITh B JIHO0OM
U3 JIByX OCTaJbHBIX KOPOOOK.
8. Tloporny. Ilocne nByx nepenuBaHuil 00BEM OCTACTCSI HEU3MEHHBIM —> CKOJIb-
KO B3SUIH, CTOJIBKO 1 JJOOABUIIH.
9. Upune. [lepebop ciayuyaeB, B 3aBUCHIMOCTU OT TOTO, KTO 3BOHUJ. 3BOHKH
Npunbl u [TonuHel npuBoAST K IpoTuBOpeunsiM. CrenoBaTenbHO, 3B0HMIA JIuHa.
10. Bosik. Ilepebop ciayuaes.
11. 0. IIpeanonokuB NMPOTUBHOE, MEPEMENIASICH IO KPYTY, MOJIYyYUM HPOTH-
BOpeUue.
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12. Moxer. Hanpumep, eciti U3 «cTapoid» TpyIiibl HEPEBOAST CAMBIX MOJIO/BIX.

14. 1) u 2).
15. IIyctb A m B — KapaHjallli pa3Iu4HOM JUIMHBIL. ECIM uMX LBET pa3HbIH,
TO Bece oKa3aHo. [Tycts nostomy onu ognornBeTHbie. Eciin C — KapaHaalil Apyroro 1se-

Ta, TO OH OYJIET UMETh JUTMHY, OTIIMYHYIO OT JJIMHBI OTHOTO U3 KapaHjaiieh 4 umm B.

1

1 1
16. Mena: 5+§ +Z > 1.

17. 1. Paznenum 27 MOHET Ha TpU Ky4H 10 9 MoHeT B Kaxkaoi. B3Becum nBe
TaKue Ky4Hu.

Ecnu Bechl ocTanuch B paBHOBECUH, TO BCE 18 MOHET, KOTOPbIE B3BEIIU-
BaJIMCh, HACTOAIIUE, a (PanbIIMBasi MOHETA — CPEU JIEBSITU OCTABIIMXCS MOHET.
Ecnu ke Becbl HepaBHOBECHBIE, TO 00Jiee Jerkasi yalika CoIepKUT (aabIIuBYIO
MoHeTy. TakuM 00pa3om, MOcje MEPBOrO B3BEHIMBAHUS OINpPEEISETCS TpyIna
u3 9 MoHeT, coaepkaiiasi GaablIuBYIO MOHETY.

II. Pa3pgenum 5Ty rpylily Ha TpU Ky4dd IO 3 MOHETHI B KaXIO0U. AHAIIO-
TUYHO B3BelIMBas (M pacCyxjasi), BRISABISEM IPYIMy U3 3-X MOHET, COJIEepKa-
11y10 (QajiblIUBYyIO MOHETY.

III. Paznenum 3Ty rpynmny Ha TpU Ky4d MO OJJHOM MOHETE B KaxAou. AHa-
JIOTUYHO B3BEIIMBast (U paccy’kjias), BbISABIsEM, HAKOHEI, (haJbIIMBYIO MOHETY.

18. Pazgenum 27 MOHET Ha TpH Ky4H 10 9 MOHET B Kaxka0i. B3Becum aBe Ta-
KHE Ky4H.

a) Ecnu Bechl octanmch B paBHOBECHH, TO Bce 18 MOHET, KOTOphIE B3Be-
IIMBAJIUCh, HACTOAIIME, a (PajbIIMBasi MOHETA — CPEJIU JEBATU OCTABIIUXCS MO-
HeT. B3BecuM nanee kydy u3 9 HaACTOSIIIMX MOHET U Ky4yy M3 9 OCTaBIIMXCS
HE B3BEIICHHBIX (coaepkallyo (ganpimmByto MoHeTy) MOHET. [lonoxeHue Kyuu
¢ ¢anblUIMBOM MOHETOU OMPEEseT, JIeTue Uiu TsHKeee OHA HACTOSIIEH.

0) Ecnu Bechl HEpaBHOBECHbBIE, TO OCTABIIASACS Kyda COCTOUT U3 HACTOSI-
X MoHeT. B3BecuM ee u Oosiee TSDKENIYI0 M3 Kyd IOCJEe MEePBOro B3BEIIMBa-
Hus. Eciu Beckl B paBHOBECHH, TO BCE MOHETHI HACTOSIIINE, a (pasibIIMBasi MOHE-
Ta — Oosiee serkas. Eciu Bechl He B paBHOBecUH, TO (IepeBecUT Oosiee TsKemas
Kyda 1mocjie IEpBOro B3BEIIUBaHUS) (aibIInBas MOHETa OyAeT Ooiee TSKEIOM.

I 1 1
19. Crapsriit 6enyuH ObUT HETPAMOTHBIM, HHAYE OH 3HAJT ObI, UTO 5 +Z +— <1,

5
a Taxke, 4to 19 He menutcs HU Ha 2, HU Ha 4, HU Ha 5. Mynpetimuii, 100aBUB B CTaJ0
CBOEro BepOIroaa (1, TEM CaMbIM, YBEJIMUHMB 3TO CTaJI0), CMOT Pa3pEIITh CIIOp, OT/IAB

1
CTapiieMy JecsiTh BepOIIOIOB (5 HOBOTO CTajia), CpeIHEMY — TISIThb BEPOJIOIOB

1 1
(Z HOBOTO CTaja), a MJIQJIIIEMy — YeThIpeX BEpOIIOI0B (g HOBOTO CTajia) U B3SB
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Ha3aJl cBoero BepOmosa. [Ipu 3TOM OH HUKOTO HE OCTaBHJI HEIOBOJBHBIM, TaK Kak
KaXJIBIA TIOTY4MII HEMHOTO OOJIblle, YEM pacropsauiics oTel] (CTaao-To cTano 0oJb-
mre!).

20. J1o6peiast Hukutua. U3 oTBETOB cieayer, 4yTo yOuiIl ToabKo aBoe: J100-
pbiHgd Hukutnu nimn Anéma IlonoBuu. Tak kak Anéury IlornoBuya Ha3BaIM ABOE,
a TOJIBKO OJIUH TPaBAMBBIM, TO 3TO — J{0OpsIHS HukuTHy.

21. Yernoe. IlogcuntaeM «TOHHO-KHJIOMETPBDY — CYMMY BCEX IMOJCUYUTAHHBIX
nap. Tak Kak KOHKYpPCOB 5 M B KaXJOM KOHKYPCE y4aCTBYET HEUETHOE YHMCIO Map,
TO 3Ta CyMMa — 4Hcio HeueTHoe. Eciu Obl KonndecTBO map ObLIIO YETHBIM, TO TaK Kak
KaKasg napa NPUHHMAJIa Y4YaCTHE B HEUYETHOM KOJIMYECTBE 3TallOB-KOHKYPCOB,
TO 3Ta cyMMa ObLa Okl ueTHoM. [IpoTuBopeune!

22. Tomns. Paccmotpum Ttabmuanoe pertenue. C mMOMOIIBIO TaOIHITBI BBISICHUM,
YTO Tpo€E cKazanu, uyto FOpa He nek mupor, a JBoe — uto nek. Toraa u3 yciuoBus CIIEy-
eT, uto AHApel, Butd u /luma roBopst npasy, a MOTOMY IUPOT Ucnek ToJs.

23. V Ilo1ocMHOBHKOBA MPOIEHT OOJIBIIIE.

24. Jlons romy6oriasbix cpenu OJOHAMHOB OOJIbIIE JOIU TOTy0O0riaa3biX cpe-
U Bcex onel. BBens oueBHHBIE 00O3HAYEHMS, MOJTYYUM IO YCJIOBHIO, YTO

o_a o a
- > -, OTKYyJia JICTKO II0JIy4aceTCsda, 4TO — > .
a e a e

25. Kema — mxer, Jlyma — xutpen. OueBuano, Kemia — He aOCOMIOTHO YecT-
HBIM nonyrai; ecnu Kema — xurpern, To 0o6a: ['oma u Jlyma — aryT, 4To HEBO3MOXK-
HO; ecii Kema — joken, To ['omia roBoput npasay, a JIyma — jmker. CiaeaoBaTenbHO,
Jlyma — xuTper.

26. bum — KK, bom — 3C, bam — C3. TabinuHoe perieHue (1Be TaOIuIbl).

27. «Ecmm 061 Ha MHE OB OB KOJIIaK, TO B, BUAS 3TO U cibla A, 3HalI OB, UTO
Ha HeM KpacHbIi kommak. Ho B He 3Haet. CrienoBartenbHO, HA MHE KPacHBIN KOJIIAK.

28. Jla. Bceskuit sneMeHT U3 MHOXKecTBa 1\M He Kymaercs KaXKIblil JeHb
B Oacceline.

29. TlepBsIii — oK, BTOPOM — phIllaph. B mo0oM cityyae nepBbiii ToBOpUT «Jla.

30. JlanHO€ yTBEpKIAECHHUE — MapagoKC JDKeIla.

31. Her.

32. a) Bo Bce, kpome BTOpHUKA; 0) BO BCE.

33. a) [IpaBusnbHBIN TPEYTOJBHUK C JUTMHOW CTOPOHBI 1 M uMmeeT (1o MpUHITH-
ny Jlupuxiie), mo kpaiiHeil Mepe, IBE OJJHOIIBETHBIC BEPIIUHBI.

0) [Ipeanonoxum npotuBHoe. Toraa B J1F000M PABHOCTOPOHHEM TPEYTOJIbHU-
K€ CO CTOpOHOW 1 M Bce BEpUIMHBI Pa3HOLBETHBIE. PaccMoTpuM poMO CO CTOPOHOM
1 M u octpeiM yriioM 60°. Torma ero 6osblias AMaroHa b BD cOeTUHSET JBE TOUKH
OJIHOTO I[BETA.

a

PaccmoTpumM moBopoT Ry, Tae yron o Takoi, uro ecimu Ry (D) = Dy,

t0 DD, = 1 M. Ecitu pom6 4,BC,D, ectb o0pa3 pomba ABCD mnipu 3ToM npeod-
pa3oBaHMUH, TO B 3TOM poMOe BepIIMHBI B M D BHOBb OJIHOIIBETHBIE, a TIOTOMY
oTpe3ok DD, niirHa KOTOPOTo paBHa 1 M, COEIMHSET OAHOIBETHBIC TOUKH.
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34. a) [logemM MOHETHI HA TPU YaCTH: JIBE TI0 3 U OJIHY, COJEPKAIITYt0 4 MOHETHI.

CpaBuum rpynmnsi [ u I1.

a.1. ITycte onu umerot pa3usiii Bec. Torna rpynma Il coctout U3 HacTosmx
MoHeT. BozpMeMm paniee 3 moHeTsl U3 rpynmsl 11 u cpaBaum ux ¢ rpynnoi 1. Eciu
BEC BHOBb Pa3HBIN, TO (pabImBasi MOHETa CONlEpKUTCA B Tpymme | (1 MoxkHO ompe-
JeNUTh, JIErde WM TsDKelee OoHa Hactosulel). Bozpmem 2 MoHeTHl u3 rpymisl [
U CPaBHUM UX MeXTy coOoii. Ecm Bec pa3Hblif, TO o1Ha U3 HUX (DaJIbIIMBAsI, €CIIU
BEC OJIMHAKOBBIIA, TO (DasIbIIMBAasi OCTABIIIASICS MOHETA.

[TycTh mocie BTOporo B3BeIIMBaHUSI BeC OJMHAKOBBIN. Toraa danpimmBas
MOHETa COAEPKUTCA B rpymnmne II, 1 Mbl TOBTOPSiIEM pacCyXAEHUS MPU TPETHEM
B3BCIIMBAHNH, TOJIBKO HE Juis Tpynisl I, a qos rpymmst 11.

a.2. Ilycte mpu nepBom B3BemmBaHuU (mpu cpaBHeHuu rpymi [ u II) Bec
oarHaKoBbINA. Toraa Bce 3TW MOHETHI HACTOSIIHUE, (DABIIMBAsT MOHETA COACPKUTCS
B rpymme I1I.

CpaBHuM 2 MoHeTsl U3 rpynmnsl 111 ¢ ABymMs HacTtosmuMu MOHeTamu. Ec-
JU BEC pa3HbIil, TO Cpeau B3SATHIX MOHET MMeeTcs (ayibliuBas (U Mbl Y3HAEM,
Jierye oHa WM TshKesee Hactosiuleil). CpaBHUM OJHY U3 3THX MOHET C HACTOS-
nieil Monetoil. Ecim Bec pa3Hblil, BbIOpaHHAas MoOHeTa (hajblIMBasi, €CIU BEC
OJINHAKOBBIW, TO OCTABIIAsACS MOHETA (DaJbIINBAS.

Ecim xe Bec 2-x moHeT u3 rpynmnsl [II u 2-x HacTosAKMX MOHET paBHBI,
TO (paibIIMBasi MOHETA COJEPKUTCS CPEeIr JBYX OCTaBIIMXCS MOHET. Bo3pmem
OJIHY M3 HUX U CPAaBHHUM €€ C HaCTOAILIEH MOHETOU. B cityyae paBeHCTBa BECOB
(danpmmBas MOCIEAHsS OCTaBUIAsCs, B ClIy4ae HEpPABEHCTBA — (pasblIMBasi BbI-
OpaHHasi TPEThsI MOHETA.

0) [Tomenrm MOHETHI Ha TP TPYMIIBL: IBE IO 3 MOHETHI, O/IHA U3 5 MOHET.

Cpasuum rpynmsl [ u 1. Ecim ux Bec paBHBIN, TO TOBTOPSIEM pacCykIeHus a. .

Ecnu Bec 0IMHAKOBBIN, TO (anblIMBas MOHETa coaepxkurcs B rpymnmne I11.
[Tonoxum 2 MOHETHI U3 3TOW TPYIIIBI HA OJHY YallKy, a | MoHeTy + 1 HacTos-
IIYI0 MOHETY Ha APYTYyIO YallKy.

Ecnu Bec 01MHAKOBBIH, TO (PaTBIIMBOM MOHETOM OYAET OZJHA U3 OCTABIIUXCA.

CpaBHUB OJIHY M3 3TUX OCTABIIMUXCS C HACTOSILEH, HailleM (aIbIIUBYIO.

Ecnu Bec pasHblii, TO, EPEIOKHUB MO OJTHOW MOHETE (M3 KOTOPBIX OJHA
HACTOSAIIAs) C OJIHOM YalIK{ Ha JPYTYIO, Mbl ONpeaeIuM (DabIINBYIO MOHETY.

35. 31 nexadps. Tak kak B ciexyromiem rogy [lere ucnomnures 12 yiet, To B 3TOM
roay emy Oyner 11 niet, a B npouwiom roay emy Owuio 10 ner. Utak, nozaBuepa Ilere
obut0 9 Jer, B nponuioMm roay — 10 ser. CrenoBarenbHO, BUEpA ObLT HPOULTLILL 200
u [lere cmano 10 ner. [lostomy nens poxkaenus [letn — 31 nexabpsi.

36. 3anymepyeM (TO €CTh TOMETHUM) MOHETBHI.

[TepBoe B3BemmBanue: Ne 1 u Ne 8.

Ne 1 nerue = 6ce BugsT, uro Ne 1 danbmmBas, a Ne 8 HacTos1as.

Bropoe B3BemmBanue: (Noe2 +Ne 3 + Ne 8) u (Ne 1 + Ne 9 + Ne 10).

[IepBbiii Bec serye. OH COIEPKUT OJIHY HACTOSIIYI0 MOHETY, 4 BTOPOU —
onHy (QanpmmByio MoHery. CienoBaTenbHO, TEPBBI BeC JOHKEH COAEpkKaTb
nBe (hanpIIMBBIE MOHETHI, @ BTOPOM — JIB€ HAacTOsIKUe MOHETHI. Clie10BaTeNbHO,
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ece yoexnarorcs, uTo MOHEThl Ne 1, Ne 2 u Ne 3 — ¢hanbiiuBeie, a MOHETHI Ne §,
Ne 9 u Ne 10 — HacTosimue.
TpeTnbe B3BEIINBAHUE:
(Ne4+Noe5+Ne6+Ne7+Ne8+Ne9+Nel0)m(Nel+Ne2+Ne3+Nell+
+ No 12 + Ne 13 + Ne 14) — paccykaeHusi aHaJIOTUYHbIE.
37. UeTblpe MOCHEAHUX UTPOKAa B MUKpOMAaTue MEXIYy COO0OM pa3bIrphIBaIOT
6 O4YKOB, ClieJOBaTEIbHO, BTOpOW mpu3ep Habpand > 6 oukoB. JlokaxeM, 4TO OH
HaOpaJl pOBHO 6 OUYKOB.
Ecm no6eaurens HaOpan 7 04KOB, TO BTOPOH MpU3Ep MPOUTPAT TIOOSIUTEITIO,
a MoToMy OH Habpan poBHO 6 oukoB. Ecim moGeautens Habpan 6,5 O4koB,
TO BTOPOM Mpu3ep BHOBb HAOpaa pOBHO 6 OUKOB.
Torga 4 mocnegHUX UTPOKA MPOUTPATM BCE CBOM BCTPEUU C MIPOKAMHU,
3aHSABUIMMU 0oJiee BHICOKHE MecTa. B yacTHOCTH, TpeTHil mpU3ep BBIUTPAT y WT-
POKa, 3aHABILETO 7-€ MECTO.

3. Jlornyeckue COI03bI

1. [Tomxer @oma. YTBepxkaenus MBana u Tuta mpoTuBopedar Apyr APyry
=> OJHO U3 HUX UCTUHHO = Doma corail.

2. BunoBHbl AHTOH U Bagum. Eciim Baaum rosoput npasay, To bopuc joxker,
1 AHTOH TOX€E TOBOPUT MpaBay = Bagum mmker = bopuc roBopur npasay, a AHTOH
JOKET.

3.a), r) la: Jlbxonc BuHOBeH, bpayH u CMUT HEBUHOBHBI, 0) MOKa3aHUsA
Cwmura crenyroT u3 nokasanui bpayna; B) bpayn u Cmurt; n) bpayn u Cmut BU-
HOBHBI, /[>KOHC HEBUHOBEH.

1) Iycte bpayn neBuHoBeH. Torna /[xonc BunoBeH, CMUT HEBUHOBEH = J[XKOHC
mxeT. Tak kak J[>KoHC JKeT, ToO bpayH BUHOBEH — MOJIYYUIIU TPOTUBOpEUHeE!

Nrak, bpayn BunoBeH. CieioBaTesbHO, OH JKET, a NOTOMY [[»KOHC HEBU-
HOBEH Wi CMUT BUHOBEH.

ITIycte Cmut HeBuHOBEH. Torna JIkoHc JpkeT = JI)KOHC BUHOBEH — IOJTY-
4aeM MpOTUBOpeYHe!

ITycte Cmut BuHOBEH. Toraa JI)koHC roBOpUT npaBay = J[KOHC HEBUHOBEH.

4. Vxasanue. CocTaBUTh BBICKA3bIBATEIIBHYIO CXEMY W3 BBICKa3bIBaHUU: X:
«l'octomua N Bcerjga roBOpuUT mnpaBay» U Y. «Jlopora, uayiiass HaJI€BO, BEAET
B croymiy». (Hampumep: «OKBUBaJIEHTHO JIK TO, YTO 51 HAXOXKYCh B ropojae A To-
My, 4TO BBl roBopuTe npaBay?»

5. B — mxen, A He onpeneneH (4 B 1000M cilydae cKasall, YTO OH phIaph).

6. A — mmxen, B — pbluapsb.

7. A — mxen, B — pbllapsb.

8. A — peimiapp, B — mxerl (4 He MOXKET OBITh JIKEIIOM).

9. 4 — mxen, C — mxetl, B — HEM3BECTHO. A HE MOXKET OBITh phIIapeM —> A —
mxen. Ecnu B — peiuaps, To C — mken; ecnu B — ke, To C — JDKel.

10. C — mxeu. Ecmmu A — peiuaps, To B — ke u C — Jokell; eciu A — Jkel, 10 B —
poiaps 1 C — JKE.
11. a) 4 — peimiaps, B — mxen; 6) A — poitiapb, B — phIlapk.
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a) Eciiu A — peiniaps, T0 B — mxelt; ecinu A — JKel, TO OH TOBOPUT NPaBIY —
npoTuBOpeyme!
0) Eciu A — poitiapb, To B — phIlapk; €clii A — JKEIl, TO OH TOBOPUT MPaBIY —
poTUBOpeyne!
12. a) A — peitiaps, B — peinapse; 6) A — pellapb, B — JKell.
a) Eciiu A — preitiapsb, T0 B — phIliapk; eciu A — JKEl, TO OH TOBOPUT MPABIY —
npoTuBopeyre!
0) Eciu A — poitapp, T0 B — yoKel; ecii A — JhKell, TO OH TOBOPHT IPaBILy —
poTUBOpeUue!
13. a) A — pwiiapb, B — peitiaps, C — pbiliapb; 0) A — pbiaps, B — poiaps, C — JpKel.
a) Ecnu A — peinaps, To B — pbiiapb U B roBoput npasny = C — pblLapsk; ec-
mm A — Joxet, To B ke, To ecTh B mxet. Ho B roBoput npaBay — npoTUBopeyue!
0) Eciu A — peiapse, T0 B — peiuapb U B roBoput npasay = C — JDKEL; €Cliu
A — mxe1, To B ke, To ectb B mxeT. Ho B roBopuT npasy — MpoTUBOpeyune!
14. a) A — mwxeu, B — peiapb, C — poitiapb; 0) A — ke, B — poiiaps, C — JDKell.
Ecnu A — peliapp, TO OH TOBOPUT NpaBay, U B — mken. Ho torna B roso-
PUT IIpaBIy — NPOTUBOpEUne!
Ecmun 4 — mxen, To B — peinape U B rosopur npasny. CienoBaTensbHO,
C ecTbh TOT CaMbIi, O KOM TOBOPUT 5.
15. /1a: cocTaBUTh KOHBIOHKITUIO YTBEPKICHUM U C IIOMOLIBIO PABHOCUIIBHBIX
npeoOpa3zoBanuii mpuBecty ee k C.
16. Her: KOHBIOHKIMSL YTBEPKAEHUIN paBHOcWiIbHA —A A —B v C. OHa wuc-
THHHA, Hanpumep npu 4 = B=C =0.
17. Her: koHbIOHKLIMSA yTBEpKIeHUI paBHOCWIbHA —4 A —=C' Vv —4 A Bv B A C.
Ona nctunHa, HarpuMmep pu A =C=0mwmnpu 4 =0u B =1.

5. Ta6auubel ncTUHHOCTH. BuimoanuMocTth. TaBTo10run. COBMEeCTHOCTH

3.
1) na; 11) na; 21) Her;
2) na; 12) ner; 22) na;
3) Her; 13) na; 23) na;
4) na; 14) na; 24) na;
5) na; 15) na; 25) Her;
6) HeT; 16) Her; 26) na;
7) na; 17) ma; 27) na;
8) na; 18) ma; 28) na;
9) uer; 19) uer; 29) uer;
10) Her; 20) na; 30) Her.
4.
1) (X; 0; 2); ) X#Y,
2) (05 0; 1); 4) (0; 1).
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HX=1; HX=1,;
D X=lumX=Y, 5) 3TO TaBTONOTUS;
NX=Y=1Z7 6) (1;0; 1).
6.
1) ma; 3) mer, 5) na;
2) na; 4) na; 6) HeT.
6. PapHocH/IbHBIE IPE00pPa3oBaHUA
L.X->Y)->Y.
2> ->YeoY->X
3.2% .
6.
1; 6) XY'; InNH1;
)XV, X', 12)X—>Y;
3) XY; 8) 0; 13)1;
HX'Z' 9) X; 14) Y- X,
SYXvYZ 10) 1; 15)1.
7.
HX'Y'Z), X'YZ), Y2y’ X’y.
2)(X'2"); 4) (X(YZ")")’;
8.
DXV D'V (X 1)V Z7Ys HY;
)XV, 5YX'v Z
DX'vO)'vY'vL)'v(IYvZ),
9.
HX'Z7Z; 6) XV Y,
) X'vY; nNXvZzZ
XV Y)ZTwma XZT v Y'ZT, XY'vX'Y,
HY' XvZ)YwmXY'vYZ, NXZ'vX'Y'VvX'Z
SYY'vz’, 10) X v Z.
11.
)XY v 7 4HY( XV 2);
2)(Xv Yz S Xv UV,
)XV Yz 6) XYV Z.
12.
DHXY'vVYZ(XZ=X(Y Vv Y")Z); SYXvYvZ'vT,
2)XY'vYZ', 6) X(Y v Z7);
HXvY'VZVT, NXvZv 1Yy,
4 X(Z v YT, QY YZvY'T



NXYVvZvS).

14.
HXvY’ NXvY’
2) XY, )Y XV Z
3) XY’ NX\VvZ
HX'VvY; 10) X v 7Y;
S)X'vY; 1) XvZ
6) XV Z 12)Y'vZ"
15.
1)(Xv 2)Y’; 10) XY’ YZ’(npusectu k CJHO,
Q) X'vY'vZ, TaM €CThb ITOBTOPSIOITUECS YWICHBI);
XvYvZ I1HX'YVvY'Z,
4HXY'Vv Z, 12)XYVvY'Z,
SYXVvY)X'vYvZ), 13) XY’V YZ;
6)XZ'vY'Z, 14)Z"v XY’
NXZvX'Y’, 15XvYvZz,
8)YZ'v XZ, 16) XY’ Z;
NXVvYVZNX'VY'VZ; 17) (X'v Y")Z,
1) XY'vVX'YVZ 21) XY’ YZ'v X’ Z (npuBectu k CIITHO,
INX'ZvXY'VYZ, TaM €CTh MTOBTOPSIONINECS YJICHBI);
20) Y v XZ; 2 (X' Tv Y
7. 3aKO0H IBOIICTBEHHOCTH
1.

DA=X'Y)VX'V(ZX'VZI)),A=XY)vXVv(Z XV 2)
2)A'=((XVvY)X'VZ) ;4 =((X'Y)v(XZ));
NA'=X'V'XVZ),A=XVvY)X'VZ);
HA'=(X'Y) 'V (X'Z) A = (XYY (X2);
5YA'=(X'Y'Z")'v (XYZ); A" = (XYZ)'v (X' Y'Z");
)A'=XVvY VX' VY),A'=X'vVYVZ)XVY)
NA=((X'Y)vX'vY));4=(X)vXVvY));
8)A'=((X'VY)(XVvZ) ;4 =((Xv)'(X'V2),;
NA'=(X'Y)V(ZY')NX"; 4" = ((XY) v (Z'Y))X;
10)A’=X'VY)YX'VZYYVZ ), A" =XV Y)XvIY'VZ);
INA=X'Vv)X'Z) ;4 =XV Y)NXZ)"

2

DA=XY'VZ)Y VX' VY)NX'NVZ);A=X' YV 'vXVvYXVZ;
NDA'=X'YVZ'vDX'VT) ;A"'=XY'VZVvT)XVT).

59



60

DA'=X'VY Z)(XVvY),
DA'=XvYVvHS'vVTvUVY,
NA'=XVvYZ)S'vTYUv VW),
HA'=X'vVYZVvT )H UV

8. JH®, KH®, CIH®, CKH®

DWXYZv X' YZv XY Zv X' Y ZNv X'YZ,

NXYZvX'YZN XYZ;

NXYZvX'YZv XY ZN XYZ,

NXYZT X' YZT N XY ZTv XYZ'Tv X' Y ZTv XYZ'T’;
NXYZvX'YZv XY ZVv X'Y'Z,

O)XYZN X' YZNv XY Zv X' Y ZNv X' YL/ XY Z'vX'Y'Z;

NXYZVv X' YZN XY ZNv XYZ'Nv XY ZNv X' YZ ' XY'Z7

QYXYZTNV X' YZTNv XY ZT~ XYZ' T XY ZT N X' YZ' TN XY Z T XYZT v XY'ZT7,
10) X' YZTv X' Y ZT v X' YZ'Tv X' YZT'v X' Y’ Z' T X' Y ZT'v X' YZ'T'v

vX'YZ'T'vVXY'ZT v~ XYZ' Tv XYZT’;

INVX'YZVvXY'Zv XYZNv XY ZNv X' YZ' v XY'Z'.

2.

DXVvYVOX'VYVIOXVYVIOX' VY VIX'VYVZ);
DXVvYVIOX'VYVIHXVY' VL)XV YVZHNX'VY'VZ,
XVvYVHX'VYVIOHXVY' VXV YVZ)
HXvYvZIvVDXVYVZIVDXVvYVZNDXVYVZVTYX VYN ZV T)

XVvYVvZNVDX'VYVZIVTYX' VYNV Z' T YX VY vZVv T,

SHXvYVZIVDXVYVZVDXVvYNVZIVDXVYVZNTYX VY NZVT)

X'vYvZ'vDXvYNvZNvTD

O) XV YVOXVYVIXVYNVIXVYVZNXVYNVIDXNVYVZYXVYNVZ),
NXvYVvZNVDXVYNVZINVDYXVYVZVDXVYVZVDXVYVZVT)

XvYVZVTYXVvY'VZvDXVvY'VZVvT),

3

QY XvYvzZvDXVvYVZ'NTYXVvYVZVvT
NXVvYVIHX'VYVIXVY'VZ);
INX'VYVDXVYNVIOXVYVZNXVYVZYXVY'NVZ)NX'VY'VZ).

WX Z'vX'YZ

D XYZT'v X' Y ZT",
)X'YZ’,
HWXYZvYVvZ,
HXYZ'vXZv XY

4

N X'Z’;



2)X'v XV Y)HZT,
)XV DNXZ
HXVvYVZYNNX'VYVZ,
SYXvX.

HWX'YZvX'Y'Z’,

D XYZT'v XY ZT",

HX'YZ

NWXYZv X' YZv XYZ' v X'YZ'N XY Z'v XY 2,

XYZv X' YZNv XY Zv XYZ' v X' Y ZNv X' YZ' v XY Z'v XY 77,
6)XYZT v X' YZT v X' YZT'v X' YZ'Tv X' YZ'T’;
NXYvX'YvX'Y’,

8) XY.

DX'VYVOX'VYVZ)X' VY NVIOX VY VZNXVYVZ)NXVY'VZ),
2)XvYvZvDX'VYVZVDXVvYNVZIVDXVvYVZNVTXVvYVZVT)
(X'vIVZ' VX' VY VINT XV YV Z' v DXV Y'VZvTYXVvYVvZ'vT)
(X'vYVZ'NvT))XVY'vVZ'vT);
NAXVYVIHXNVYVIXVYVZNXNV YN XNV YNV Z XXV YN ZNXV YN 2,
HXVvYVZYNX'vVYVZ);
5) ve umeer CKH®, Tak kak sSIBIISIETCS TAaBTOJIOTHEH;
O)XvYvZVDX'VYVZVDXVvYNVZvDXVvYVZNDXVYVZNVT)
X'vYVvZvDX'vVYVZVT)XVvYVZ'vT);
NAXVYVHXVYVIHXVvYVZINX'VYVZI)NXVvY'VZ);
XVvYVHX'VYVIXVY'VZ.

7.
HYvZz:
2) 7,

3) L.

8.
DXYVvX'YvX'Y’

2) XY,
NXYVvXY'VX'YvX'Y.
9.
HXvYvZ
DXVvYVIHXVYVZ)XVY'VIOX'VYVIOHXVY'VZ);
DXVvYVHXVY'VIHX VYV Z.

10.
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WXYZvXYZ'vX'YZ'vX'Y'Z7;

)XY Vv XY'vVX'Y,
NXYZVvX'YZVv XY ZNv XYZ' ' X'Y'Z,

NWX'YZvXY' ZNvXYZ'vX'Y ZVvXY'Z,

YXYZv XY ZNvXYZ'N X' Y ZNv X' YZ'v XY Z 'v X' YZ,
0) XYZT v X' YZT v XY ZTv X' Y ZT v XY'Z'T;

T) XYZT".

11.
DXVvYVZYXVvY'VZ)X'VvYVvIDHX'vYVvZ)
2) X'V XV YY)
XVYVIHX'VYVIOHXVY'VIOXVYVZYNX'VY'VZ);
HXVYVIHXVYVIXVYNIXVYNVZNX VYN ZXVYVZ XV YN ZY),
SHAXVYVZVDX'VYVZVDXVvYNVZvDXVvYVZNVDXVY'NZVvT)
(XvYvZNVTN(XVvYNvZ'NvTD
O)XVYVIOX'VYVIOXVY'VIHXVvYVZ)NXVY'VZ)
NAXVvYVZIVDXVYVZVDXVYVZVDYXVvYVZNVTDYXVvYVZVT)
XvYvZNVDXVYVZIVTYXVY'NVNZVT).

12.XY'Z'vX'YZ'vX'Y'Z.
13.XYZVv XYZ'v XY'Zv X'YZ.

14.XY72'vX'YZ'vX'YZvX'Y' 7
9. Jlornueckoe cJIeI0BaHNE BHICKA3LIBATEJILHBIX CXEeM

1. [TepBas u Bropas BC aBisitoTcs ClieACTBUAMU, a TPEThSI — HET.

2.1) na;
2)aeT: XvZ=1,Y=1,5=1, T moboe;
3) na;
4) na;
SYwer: X=Y=72=1,T<S;
6) na;
7) na;
8) na;
9) na;
10) wet: (0; 0; 1; 1) mmm (1; 1; 0; 0).

4.
1) cucrema mpoTUBOpPEUNBAS;
2) cucteMa MpoTUBOPEUMBAs;
3) cuctema He npotuBopeunBas: (1; Y; 1; 1; S; 1) umm (0; Y; Z; 0; 0; 0);



4) cucrema He ipotuBopeunBast: (1; 0; 0; 0; 0; 1);
5) cuctema MpOTUBOPEUNBAS;
6) cuctema He npotuBopeunBast: (X; X; 1; 0).

10. IIpaBWiIbHbIE ¥ HENPABWIbHbIE PACCYKICHUS

1. Paccyxxnenue venpaswisHoe: (0; Y; Z; 7).
2. Paccyxnenue HenpaBuibHoe: X =Y =0, Z=1.

11. YnpoiuueHue cucremM BbICKa3bIBAHUI

1. Ecm kanmran IMOJIy4acT CIICHUAJIBHOC YKAa3aHUC, TO OH JOJDKCH ITIOKHMHYTb
IIopT, CCJIM KallUTaH 00 MOJIy4acT CIICHHUAJIBHOC YKAa3dHMUC, 00 IMOKHIACT IIOPT,
TO OH JIMITACTCA BIIPCAb BO3MOKHOCTH 3aX0a B 9TOT ITOPT.

2. Ham YAACTCA IMOJIYYHUTD IIPOAOBOJILCTBHC B TOM M TOJIBKO B TOM CJIy4dac, CCIIN
HaM 6y,[[€T YIpozKaTb CMCPTh OT Io0jioaa,; €CJI HaM YAACTCA ITOJTYUYHUTDh IIPOJOBOJILCTBUC
Wil HaM 6y,ZIGT YIpoxarb CMCPTh OT I'0JIoAd, TO MbI IIOIIBITACMCA IIPOPBATE KOJIBIIO

OKpYCHUSI.
3. Kiace moiizier B moxo/1 B TOM M TOJIBKO B TOM Clly4ae, eclii OyayT mpruoOpe-
TEHBI HOBBIE MANATKU.
12. BysaeBbl pyHKIUM

121. Cynepno3unuus

DXAY=—(Xva)Y); X>TV=-XVY;

DXV Y=—X> VXA Y=(X> —Y);

4)—-X=X—-0;

5 —X=1+X:

6) X—> Y)Y,

NXAY Y,

8) X=X, XAY=X|V)|(X|V); XvY=X[X)[(Y]|Y),X>Y=X|(Y]D);
) X=Xl XXvY=XINIXIMXAaYy=xinlady;

Xov=(xXInInixixnl
10)=X=1+X. Xv Y=X+ Y+ XV: XA V=XV X— Y=1+ X+ XV: X< Y=1+X+7.

2.

1) Bce pyHKITUH COXpaAHSIOT 1, a — — HET;

2) Bce pyHKIMM coxpaHstoT 0, a — — HeT;

3) dyHKIUH, KOTOPbIE MOXHO MOTYYUTh C IOMOIIBIO A U —>, YAOBIETBOPSIOT
YCJIOBHIO: CYILIECTBYET i TaKoe, 4TO f(X|, ..., Xy ..., X;) = X;, @ PYHKIUS A ITOMY
YCJIOBUIO HE yJIOBJIETBOPSET;

4) — U <> — TUHEWHbIC (PYHKITUH, a A — HET;
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5) Au v coxpansitoT 0, a <> — HeT.

12.2. o HBbIE U HENMOJ HBIE CUCTEeMBbl QYHKI U U

1.
1) Bcsikast OyneBa ¢yHKIMs paBHOcHIbHA HekoTopoil CAH® u Hexotopoit
CKH®;

2) BBIpa3uTh A U UCHIOJIB30BATh 1);
3) BBIPa3UTh V U UCTIOIB30BATH 1);
4) BBIpa3uTh V M UCIIOJIL30BATh 3);
5) ucnons3oBats 1.1.9);

6) ucrosis3oBath 1.1.9);

7) BBIPA3UTh — U UCTIOJIB30BATH 4);
8) BBIpa3UTh — U UCIIOJIB30BATH 2);
9) BbIpa3UTh — U UCIIOIB30BATH 2).

2.
1) cyneprio3utiyu coxpassitor O u 1; 8) coxpansioT 1;
2) cyneprno3uiuu coxpanstoT 0 u 1; 9) coxpansitot 1;
3) CynepIo3uiK COXPAHSIOT 1; 10) nuHelNHBIE;
4) 0OTHOMECTHBIE U JTMHEUHBIE; 11) coxpamnsitor 1;
5) coxpansitot 0; 12) coxpamnsitor 1;
6) coxpansitor O u 1; 13) caM0/1BOICTBEHHEIE.

7) coxpausitor 1;

3.
1) — — omHOMECTHAs! M CAMOJIBOMCTBEHHAS, <> COXpaHsIeT 1;
2) — — OJJHOMECTHAsl M CaMOJIBOMCTBEHHAs, + coxpanseT 0;
3) <> coxpansier 1, + coxpansier 0;
4) <> — nuHelHas, v coxpanser 0.

4.

1) — coxpanser 1, ¢ coxpansier 0;
—X=—((X— X) > X), nanee ucnonb3oarts 1.4);

2) 1 uf coxpansitot 1, cnenoBatensHO, ) yepe3 HUX HE BhIpaXKaeTCs;
0 u f coxpansitot 0, crienoBarenbHO, 1 yepe3 HUX HE BhIPAKACTCS;
0 u 1 — KOHCTaHTBI, CJIEIOBATEIBHO, / Yepe3 HUX HE BHIPAKACTCS;
f£0,Y, 1))==Y;f(1, Y, Z)=Y v Z; nanee ucnonb3oBars 1.2);

3) <> u v coxpausitoT 1,0—Her; v u 0 coxpansitot 0, <> — HeT; <> 1 0 — TUHEHHbIE,
v —HeT; X <> 0 =—X; nanee ucnonn3opars 1.2).

5.
2) obo6menHas crpenka [upca, To ects Gpyrkuus f Takas, uto (0, 0, ..., 0) =1
uf(e,e,...,e)=0npu (e, &, ..., &, #0.



HetictButensho, g(X, V) =fAX, Y, Y, ..., V) =X lv. Jlaymee BCIIOJIb30BaTh
1.1.9). pyro#i Takoit pyHkuuen siBisiercs ooo0menHbr mtpux leddepa, xo-
TOpast OTPeACIIIETCS aHAIOTUYHBIM 00pa3oM.

6.

D} 2} 3) (= Ab 4 {0 v 5) {= o) 6) {0, o1 7) {, +s
8) {0, A, <>} 9) {0, v, ©>}; 10) {1, +, A}; 11) {1, +,v}; 12) {1, +, >}; 13) {+, <, A}
14) {+, <>, v}.

123. MHOoTOUYJeHbl )Keraidxkuua

) XYZ+ XYV +XZV + YZV;
DNX+Y+Z+V+HXYZ+ XYV +XZV+ YZV;
NXY+XZ+XV+YZ+YV+ZV+XYZ+ XYV +XZV + YZV + XYZV.

D1+X: NH1+X+Y+XY,
2) XY; HX+Y+Z+XY+XZ+YZ+XYZ,
)X+ Y+ XY, NXY+XZ+YZ
4)1+X+XY; 10) XY + XZ + YZ + XYZ,
S5 1+X+Y; 1) X+ XY+ XZ+ XYZ.
6) 1 +XY;
3.1),9).

HY—>X;

XY’ Z'vX'YZ',

)XY,
NHXYZ'v XY ZNv X' YZv X'Y'Z7;
5 Z—> X)),

6)X'Z'v XY'Z

NXYvXZvYZ

)Y —>Z;

9) XY,
10) X' YZ’;
11)X'YZ,
12)XY'Z'T' XYZ'T ' XY ZT'N XY Z'TN XYZT' XYZ'T XY'ZTVv X'YZT.

124. Kimaccpl OyJaeBbIX QYyHKU U

N

1 2
2.2 1

3.1,0, <+ o, |, 4.
4.X,Y,X,Y"

2 2

S

2
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5. Ucnonb30BaTh TaOIMIy HICTHHHOCTH.
on—1

6.2° .
7.2+

8.0,1,X, Y, X" Y + ¢
9.0,X,7,v,1

125. TonHuble cucTEeMBbl PYHKIHUH.
Teopema IlocTta. ba3zucsl

1.AeCopEcmf=f"¢ Co,TogX)=f(X, X, ..., X) ==X Torma {—, A} < Cou{f}.
Janee ucromnb3oBarts 11.1.3).

2. Pemaercs aHasioruyHo 1.

3. Ilyctb @ ¢ S. [lo nemme 1.9.1 xoncranTsl 0 1 1 MOXKHO BBIpa3uTh 4epe3 @
u —. Tak kak — € S, 10 0, 1eSU{p}. PaccMorpum dyrkmro ©t = (X, Y, Z), kotopas
nosryyaetcsa u3 crpenku [lupca ¥ JomojiHEeHHMEM 0 CaMOJBOMCTBEHHOM (DYHKITUM:
(0, Y, 2) = WA (1, Y, Z) = Y | Z. OueBugno, nesS. Toraa Ydz= 0, ¥, 7)
SU{p}. Tak kak {} momxas, To SU{(} TarKe moMHasL.

4. Ilyctb @ ¢ L. Tak xkak — € L, To mo nemme 1.9.3 A € SU{p}. Tak kak {—, A}
noJHast, To LU {@} Takke MmoyHasl.

5. Ilycts @ ¢ M. Tak kak A € M, 10 110 tlemme 1.9.2 — € MU{p}. Tak kak {—, A}
nosHast, To MU {@} Taroke nosHasi.

6. u.

7. Her.

13. IIpeauxarsi

1. (x—=3)(x—5)(x—-17)=0.
4. CM. pUCYHKH C COOTBETCTBYIOILIUMH HOMEPAMHU.

.X; )Ck )Ck
1 - 1 -
Puc. 1 Puc. 2 Puc. 3
Ay y

v




[N L




\<V
o
=

< o

[S——
W

\

\\\\‘\{\\W\\.\\\\

&

\4

N

Puc. 17

14.1.

14. KBaHTOpBI
1. A — ppiaps.

Ecim A — joxer, To OH cKa3all MpaBiay, YTO HEBO3MOXKHO. Ecnmu 4 — phIlaps,
TO OH CKa3aJl mpasy. Toraa Ha OCTPOBE €CTh U PhILIAPH, U JKELIBI, CIIEA0BATEIbHO, BCE
phIIApSIMU OBITH HE MOTYT, BCE JKEIIAMH — TOXKE.
2. B —pKel, ¥ Ha OCTPOBE €CTh PhILAPk.
Ecimu B — peiapp, TO OH CKasajl IpaBay, YTO HEBO3MOXHO. Ecim B — Joker,
TO OH CKa3aJl JIOXb, TO €CTh HA OCTPOBE €CTh PhILIAPH.
3. Bce sxurenu sToro octposa (B ToM unciie C) — IDKEIIBL.

Ecrm C — ppluapb, TO OH CKa3aJl MNpaBQy, B YAaCTHOCTU NpaBAoil Oyner
Y YTBEP)KACHUE «s — JDKEL, 4T0 HEBO3MOKHO. Ecimn C — joken, To oH conrain. Torna,

MTOCKOJIBKY YTBEPKACHHUE «S1 — JDKEL)» WCTUHHO, YTBEP)KICHHE «HA OCTPOBE €CTh
PBILIAPID JIOKHO. DTO 3HAYMT, YTO BCE KUTEIIM 3TOTO OCTPOBA — JIXKEIIBI.
4. A — peiiaps, B — ke,

Ecom A — peinaps, T0 A roBoputr npasny. CnemoBarenbHO, B — pbllapb
1 1IoToMy B Toke roBopuT mpasny. [lomydaem npotuBopeune. Ecim 4 — mxen, 1o B
TOBOPHT NPaBJy, CIEA0BATENBHO, B — phILAph.
5. A — mxen, B — pbllapsb.
Ecimu A — peiiaps, To B roBoput npaBay u B — mmxell. [IpotuBopeune. Ecmu A —
JDKEL, TO B — phIlaphb (M IpOTUBOPEYUS HET).
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6. A u B — mxenpl, 1 Ha OCTPOBE ECTH €ILIE KPOME HUX PhILAPh.
ITo ycnoButo C roBOpHUT:
(Vx)(x # A4 — x — mxen).
OTO yTBEPKIIEHUE PABHOCWIIBHO CIIETYIOIIEMY YTBEPKACHUIO:
(Vx)(x =4 v x — mxen).

Ecmu A — peiiape, T0 B — jwken. Toraga B conran. Otcroga ciemyer, 4To A ToxXe
conrai, Tak 4to 4 — yokel. [Ipotusopeune.

Ecimm A — ke, To ICTUHHO YTBEPKICHHE

(3x)(x # A A x — pbIIapB).

Torma B conrai, a moromy B — JoKel.

7. A — pblapb, B JTaHHOMW IPYIIIE BCE )KUTEIH — JDKELIBI.

Ilo ycnoButo 4 TOBOpUT:

(Vx)(x € P — x — pblapb) — 5 — JDKEIL.

Kpome toro, yrBepxxaenue (Vx)(x € P — x — pbiliapb) UCTHUHHO.

Ecom 4 — mken, TO yTBEpKIOEHHME «1 — JDKeD» — JOKHO. llomywaem
npotuBopeune. CnenoBaTenbHO, 4 — pbllapb. Torga yTBEPKICHUE «I — JDKE» —
JOXKHO, a motoMy yrBepkiaeHue (Vx)(xeP—x — pbllapb) TOXKE JOXKHO.
CrnenoBarenbHO, B rpymme P uMerorcs Jokelpbl. EcTh 1 TaM peiapu? Tak Kak oHH
OpPYIHCHO CKAaHIUPYIOT, TO UX TaM HET.

8. A — pwiiapp, B — mxetr, 0oiee HUYEro BBISICHUTD HEJTb3S1.

1o ycnoBuro 4 u B rOBOpSAT COOTBETCTBEHHO

(3x)(x € P Ax—poiapp) u (Vx)(x # B Ax € P— x — joker).

Ecmn A — pelapb, TO OH TOBOPUT MpaBay (TakKUM X sIBJISIETCS OH cam). Torna

CIIPaBEUIMBO YTBEPKACHUE, SIBISIIOLLEECS OTPULIAHUEM TOTO, YTO TOBOPUT B:
(3x)(x # B A x € P A x — pbILIaph).

3HauuT, B oKeT. bojlee HUUEro BEIICHUTD HEJIb3SI.

Ecim A — mxent, To (Vx)(x € P — x — JDKel), TO €CTh BCe YJIeHbl coOpaHusi P
mwxenpl. Torma B — mxent u oH JokeT. To ectb, (Ix)(x # B A x € P A x — pbIIIapb).
[Tommyuaem npotuBopeyne!

9. A — mxen, 1 MO0 A BUHOBEH, MO0 A HE BUHOBEH, M €CTh PhIAPh, KOTOPHII
BHUHOBEH.

Ilo ycmoButo 4 roBOpUT:

s He BUHOBEH A (VX)(x — pbIllapb — X BAHOBEH).
Ecnu A — peitiapb, To TOTYAC NOTYyYaEM NPOTUBOPEUHE.
Ecmm A — ke, To cipaBeIlIMBO YTBEPKICHUE:
A BuHOBEH V (3x)(x — phIIaph A X BAHOBEH).
10. B — mwxen, v 1100 B HEBUHOBEH, JIMOO B BUHOBEH, U €CTh PhIAPb, KOTOPHIN
BUHOBEH. [10 ycnoBuio B roBopur:
st BAHOBEH A (VX)(x — pbILIapb — X HEBUHOBEH).
Ecnmu B — pelnapb, TO OH BUHOBEH, YTO MPOTUBOPEYUT BTOPOU YACTH €I0
YTBEPKICHUS.
Ecmu B — joken, TO OH COJITall U UCTUHHO YTBEPKIACHUE:
B neBuHOBEH V (3x)(X — pbILIaph A X BUHOBEH).
11. C — mxen, ¥ OJIMH U3 )KUTEJIEN OCTPOBAa BUHOBEH.
ITo ycnoButo C roBopur:
(Vx)(x — pbiiapb — x — BUHOBEH) A (VX)(X — BAHOBEH —> X — JIKEII).
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Ecmu C — pbiuapp, TO U3 HICTUHHOCTH €0 YTBEP>KICHHUS CIEAYET, YTO OH — JDKELL.
IIpoTuBopeune.

Ecim C — oken, ToO ICTUHHO YTBEPKICHUE:

(3x)(x — ppIapb A X BUHOBEH) V (3x)(X BUHOBEH A X — JIKEII).

12. JIubo Ha OCTpOBE KUBYT TOJBKO PHIIAPH, JIMOO HA OCTPOBE KHUBET XOTS ObI
OlMH JoKel (Hampumep, D), TMpU 3TOM HUYETO KOHKPETHO O BHHOBHOCTH WJIH
HEBUHOBHOCTH €T0 KUTEJIEN CKa3aTh HEJIb3S.

[To ycioBuro D roBOpUT:

(Vx)(x BUHOBEH — X — pbILIapb) A (Vx)(x — JKeIl — X BUHOBEH).

Ecimu D — ppiiapb, TO U3 HICTUHHOCTH €T0 YTBEPKACHUS CIEIYET, UTO Ha OCTPOBE
JDKELOB HET.

Ecim D — mxel, To UICTUHHO YTBEPKICHHUE:

(Fx)(x — ;oKeI A x BUHOBEH) V (Jx)(x HEBUHOBEH A X — JDKEII).

13. £ — oxen, lIpe3uneHT BUHOBEH WM CpPEAM KUTEIEW OCTPOBAa HAMACTCA
HEBUHOBHBI.

Ilo ycmoButo £ roBOpuT:

@ HEBUHOBEH A (Vx)(Xx BUHOBEH).

OueBuaHO, yTBEpKIeHUE £ 1102kHO. Cle0oBaTenbHO, £ — JDKEN U CIIPaBeIMBO

YTBEPK/ICHUE
@ BUHOBEH V (3x)(X HEBUHOBEH).

14. YTBepxaeHue F COBEpIIEHHO OeCcCOAep)KaTeIbHO, OHO MOKET OBbITh Kak
VCTUHHBIM, TaK U JIOKHBIM.

15. JIu6o Ilpe3sumeHT — pblapb, OH BHHOBEH M BHHOBHBI BCE HJICHBI
[IpaButensctBa, MO0 I[lpe3naeHT — JpKel, HO OH HE BUHOBEH, JIMOO, HAKOHEIl,
[Ipe3uaeHT — Jokel, OH BUHOBEH M BUHOBEH ellie X0Ts Obl 0JiH wiieH [IpaBuTenscraa.

14.2.
L.a) (Vy)x +y=y); 3.2) @)(x<y);
0) @A)(Vy)(x +y =y). 0) (Vx)@y)(x <y);
2.2) (I)x +y=0) B) (AV)(y <x);
0) (VX)F)(x +y = 0). r) @)(VX)( <x).

4.2) @m)@n)m e QAne Q Ax= %); 6) — a).

5.a) (Fa)A4 € a A B € a A Cea); 6) —a).
6.axbnr(FA)Aeandebd).
7.-(Fa)acaoanbca)A—(F4) A4 € an A € b).
8. (3o)(¢ — nBuxenue A O(F) = G).
10. 3a)3EV)FA)A cd AAeb Ad' ||an La'Ab" = ).
11. (Vx)(Vy)x e PAy e P> f(x)=f()).
12. (Vx)(Vy)x €e PAy e PAX<y—>f(x)<f(®)).
13. @M)Ea)(f (@) = M A (Vx)(f (x) < M)).
14. @TYT#0 A (Vx)x eD(f) > x+T € D(f)y Ax—T € D(f)y Af(x+T)=f(=T) =1 (x))).
IS. (Vx)(x € [a,b] = f(x) € [¢,d]) A (VY)Y € [, d] = @)x € [a, D] Ay=F(X))).

143. 'eomeTrpuueckas
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HHTEpHNpeTanmud KBAHTOPOB

1.a) p* — ¢ >0 (cm. puc. 21).
0) <.

2.R.

3. a) na; 0) na.

4. J.

5. a) Her; 0) HeT.

6.R.

7. a) na; 0) na.

8. (—o0; 0].

9. a) Her; 0) 1.
10. > — g <0 (cm. puc. 22).
12. [0; ).

-

e

-

Puc. 21

N
A

H:

L Il

— 1

Za)

Puc. 23

14.y=x+ 1 (cM. puc. 23).
X

15.R".

16. Her: 0 ¢ R".

17. (—o0;—2] U [2; ).
18. a) 1a; 6) HeT.

19. Cwm. puc. 24.
20.R.

21. a) na; 0) na.
22.[-2; 2].

23. a) 1a; 0) HET.

o

Puc. 22

N

\\\\“

Puc. 24

144. foxka3aTedbCTBO NPEAJOKEHHH
CPa3JMYHBIMM KBAHTOPHBIMH NPUCTABKaMH

1. BoiieuTh MOJTHBIN KBaJpaT.

2. YMHOXWUTH HA X.
3. YMHOXUTH HA X.

4. ITepebop cimydaeB: x < 0,0 <x<1,x>1.

5. PaccMoTpeTh Kak KBaJIpaTHbIN TPEXUJIEH OTHOCUTEIIBHO X.
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6. PaBrocuien (x — 3)° + ((x— ) —4) > 0.

7.x=2. 25.y=0.
8. x=-1. 26.y=0.
9.x=3. 27.y<-1.
10. x=5. )8 7r+2 i
1L.x=4/2. T T
3 29.y< 1.
12.0=2 30.a=1.
13. x = 10. ~1-+21
14.x=1. as——
15.x=0. 32.y< 2.
16.x=2. >
17.y=—x. 33.a>7
18.y=1-x. 4
x5 34.y =—x.
19.y= 3 35.y =—=x.
20016
5-2 36.y=-
20,y < 2 ==X Y2000
a-3
<
21.ym060171):m;1x=0,y<lwx>0, & 2

X 38. b moboe mit a <0,

y>lﬂ,n;1x<0. bS—\/E mig a > 0.
2. y-0. 7 39. b <min{2al, - [34|}.
23.y =x. 40.c <min{al, p|}.
24, y mroboit ms x = 0, y < —2x msa x>0, 41.c£min{—\b\,—\2b\}.
y2=-2x nax<0.

16. AiipaBUTHBIC BAPHAHTBI

1. «OnrHaKOBBIE CKENETHD UMEIOT TOJIbKO (opmydbl 1) u 2). HetpyaHo 00-
paszoBaTh 1ENOYKY (HopMyI1, MEPEeBOASIIYIO 1) B 2).
2. 1)-5): Tonpko 1), 3) 1 5) UMEIOT «OAMHAKOBBIE CKEIIETHI.
6)—10): andaBUTHBIX BapUaHTOB Cpelu JNAaHHBIX (Gopmyia HeT: 6) u 10)
HUMEIOT «Pa3HbIe CKEJIEThI», BCE OCTAIbHBIE (DOPMYIIBI OTINYAIOTCS CBOOOIHBIMU
NEePEMEHHBIMH.
3. 10) u 3) — andaBuTHBIC BapUaHTHhL; 3) U 5) — HET (XOTS OHU U PABHOCHJILHBI
B CTaHIAPTHOUN MHTEpHpeTanuu apupmeTnkn); 2) u 4) UMEIOT pa3IuvIHbIE CBOOO-
HbIE MIEPEMEHHBIE.

17. UnTepnperanuu

1.
1) @)(x =2y);
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2) @)(x =2y + 1);
NxIANMY)V)x=yz>y=1vz=1);

4) (32)(x = yz);

5) (3s)3EN(z=xs Az=yt) A (Vu)3s)3t)Nu=xs Au=yt > u=>z);
6) (3s)EN(z=xs Az=yO) A (Vu)3s)3t)Nu=xs Au =yt > u<z);
T 3A)x=yt+zA0<z<y).

1) (Vz)(zex <> z=y);
2)(Vitexeot=yvit=2z);

) (Vi)tezetexvitey)
4H(Viteze>texntey),
S)(Vz)zey<> (Vi)(t € z—>t € x)).

1) p(x, y) A p(x, 2) A (VO(P(E, ¥) A p(t, 2) = p(t, x));

2) p(v, x) A p(z, x) A (YO(PB, ) A plz, 1) = p(x, 1));

3) (Vo)p(x, 1);

4) (Vo)p(t, x);

5) (p(u, x) A p(u, yz) A (Vs)(p(x, $) A P, ) = pu, $)) <> (VOp(u, 1) A (p(x, v) A
AP, V) A(YW)(p(x, w) A p(y, w) = p(v, w)) <> (VE)p(k, v)).

5.
1) f(x,y)=x=g(x,y) =y;
1021) (VO (x, ) =x v (Vu)(f (f (x, 1), u) = f (x, 1))
1) O(x) = (Vy)S(x, y, y);
2) E(x) = (Vy)P(x, y, y);
3) A(x) = (F2)(E(2) A S(z, z, x));
4) T(x) = F2)A)E@) A Sz, 2, y) A S(z, y, X));
5) U(x) = (@SG, y, x);
6) H(x) = =U(x) = —(3»)S(, y, x);
7) T(x) ==E(x) A (V»)(Vz)(P(y, z, x) = E(y)VE(2));
8) K(x) = ()P, y, x).

10.2.
1) (x=y) = (V2)(Vu)(S(x, z, u) > SO, z, u));
2) (x<y) = (F2)S(x, z, y);
3)(x<y)=(x<y)A=(x=y);
4) D(x, y) = (I2)P(x, z, y);
5) IIb(x, y) = H(x) A TI(y) A B2)(I(2) A (S(x, 2, y) v S(, 2, X)).

10.3.
1) z=HOM(x, y) = D(z, x) A D(z, y) A (VYu)(D(u, x) A D(u, y) > u < z);
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2) z=HOK(x, y) = D(x, z) A D(y, 2) A (Yu)(D(x, u) A D(y, u) = z < u).

10.4.

1) (VX)(V)(Vz)(S(x, y, z) = SO, x, 2));

2) (VX)(YV)(V2)(Yu)(YV)(YW)(S(x, v, u) A S(u, z, v) A S(y, z, w) = S(x, w, v));

3) (VX)(V)(V2)(P(x, y, z) = P(y, x, 2));

4) (Vx) (YY) (V2)(Vu)(YVY(YW)(P(x, v, u) A P(u, z, v) A P(y, z, w) = P(x, w, v));

5) (VX)) (YY)(V2)(VOVu)(YV)(YW)(S(x, v, u) A P(u, z, w) A P(x, z, t) A
APy, z,v) = S(t, v, w));

6) (Vx)(Ey)(II(V) A x < );

7) (V) @u)(3v)( ) (F) () Fxa)(S(x1, X2, 1) A S(u, X3, v) A SV, x4, ¥) A
A K(xp) A K(n) A K(xs) A K(xg));

8) (Vx)(Vy)(Fz)(=O(x) A =O(x) A z=HOM(x, »));

9) (Vx)(Vy)(3z)(—O(x) A =O(x) A z=HOK(x, »)).

10.5.
1) =(3x)E(x);
2) =(Vx)(@UIY) A x < y);
3) (V)(E@)(EvS(, v, y) A K@) AKW));
4) (Vy)(E)(3z)(S(x, z, ¥) A =0(2));
5) (@A(Vx)(32)S(x, z, y);
6) (Vz)(3x)(3y)(z < xA z <y ALIB(x, ));

7) (V2)MEAQu)A(w)Au <z =>(3x)(Fy)(S(x, v, 2) A TI(x) A TI(»))).
18. Moaean

1) Mogens: N, p(x, y) = ‘x <y’; KOHTpMOJENb: Z_, p(x, y) = ‘x <)’;

2) mozenb: N, p(x, y) = ‘x <y’; koutpMogenb: Z_, p(x, y) = ‘x <y’;

3) mozers: N, p(x, ) = x <", )= ‘x + 1; kormpmonens: Q, p(x, y) = ‘x <y, fx)= %

4) monenb: Q, p(x, y) = ‘x <y’; koHTpMOAENb: N, p(x, y) = ‘x <y’;

5) momens: N, q(x, v, z) = ‘x <zay <z’; KOHTpMOIENb: Z , (X, y,2) = ‘X <zAy<z’.
2. Bemonaumocts Gopmynbl crenyetr uz toro, 4to N ¢ p(x, y) = ‘x <y’

ABIICTCA €€ MOACIIBIO.
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[Tycte D — npousBosbHast MOJIENb ISl AaHHOUM dopmyiiel. [Tycts P — Ounap-
HOE OTHOIIIEHUE Ha D, SBIIAIOICECS 3HAUEHUEM p B 3TOU MoJenu. Torga P sBisiercs
aHTUPE(IICKCUBHBIM U TPAH3UTHUBHBIM OMHAPHBIM OTHOIIeHHEM. [1ycTh d| — mpous-
BOJIbHBIN 3ieMeHT u3 D. [lycth d, — Takol anemeHT B D, uto Bemonnsercs P(dy, ds).
Beuny antupednexcuBHoct P Torna d) # d,. [lycte dy — Takoii anemeHT B D, 4ToO
BeInosHsieTcst P(d,, ds). Torna BHOBb d, # ds. Tak kak P TpaH3UTUBHO, TO U3 P(d|, d,)
u P(d,, d;) nonydaem P(d,, ds), oTKyaa crienyer, uto d; # ds, TO €CTh, uTo d5 & {d,, d,}.
Paccyxxnas aHamoru4yHo, mojy4yaem Jajiee, 4To CYHIeCTBYeT ds€D) Takoi, 4To
d, ¢ {d, d,, ds5}.



N tak nanee. [lomydaem TakuMm 00pa3oM OECKOHEUHYIO MOCIIEIOBATEb-
HOCTb (d,,) TIONIAPHO Pa3IUYHbIX dJIeMeHTOB 13 D. CrenoBarenbHo, D — OECKOHEU-
HOE MHOYKECTBO.

3.Cm. 19.6.2.

4. Ilpennonoxum npotuBHOe. [1ycTh — D npou3BoNIbHAS TPEXDIEMEHTHAs MO-
JeITh 1711 TaHHOM (hOpMYJIbl U TTycTh P — OMHApHOE OTHOIEHUE Ha D, SBISIOIMIEECS
3Ha4YeHUEeM p B 3Toi Mojenu. [1ycts d; € D — npou3BONIbHBIN 3JIeMEHT U3 D U MyCTh
d, € D taxos, uto P(d,, dy). Beuny p(x, y) A —p(y, x), Torna d, # d,. Kpome Toro, P(d,, d))
u P(d,, d,) iMeroT pa3nuyHble ICTUHHOCTHBIE 3HAYEHMSL.

[lycth d; € D — TakoM 3J€MEHT, 4TO Uil HETO BBIMOJIHSAETCSI COOTHOIICHUE
P(d,, d;). Torna dsy # d, u d; # d,. Ilpu atom P(ds, d3) u P(d,, d,) umerot pa3nud-
HbI€ UICTUHHOCTHBIE 3HaueHus. Otcrona cienyer, uro P(ds, d;) u P(d,, d,) ume-
10T OJIMHAKOBbIE UICTUHHOCTHBIE 3HAYCHUSI.

st d; cymiecTByeT JeMeHT B D, HaXOSIIUICS ¢ HUM B OTHOIICHUH P.
DTOT 3JIEMEHT OTINYEH OT d3 U OT d,. CienoBaTelIbHO, 3TOT DJIEMEHT €CTh d;.
Ho torna —(P(ds, d3) <> P(d,, d,)) noxuo. [lomyunnu npoTuBopedme.

5. 1) MuoxectBO Z ¢ p(x, y) = ‘x <)’ ABISIETCS MOJACIBIO TaHHON (DOPMYJIBI.
st x 6epem y =x + 1.

[Tyctb D — nipou3BoIIbHAS MOJIEINb [T TaHHOU (opmydibl. [1ycTs P — OuHapHOe
OTHOIIIEHHE Ha D, sBjstoleecs 3Ha4eHrueM p B 3Toi mozenu. [lycts d) € D — npous-
BOJIbHBIN 35ieMeHT U3 D u nycTh dy € D TakoB, uto —P(d,, d)). Beuny p(x, x), Torna
dy # d,. Tak xak P(d,, d>), T0o 13 niepBoii yacti (opMyIibl crienyer, uro P(dy, ds).

AHAJIOTUYHO JUTA d) CYIIECTBYET d3 Takoe, 4to —P(ds, db) v P(d>, ds), n d5 # d.
Beuny Toro, uro BemosnHstorcst P(ds, d;) u —P(ds, d)), nonydaem ds # d,. Kpome toro,
u3 BeinosHeHus P(ds, ds) cnenyer Boimosnnenue P(dy, ds). U tak nanee.

BriOupas dj.; Tak, 4ToObl BBINOJHSIIOCH —P(d)+1, d;), TOCTpOUM OECKO-
HEYHYIO TMMOCIEA0BATEeNbHOCTD (d,). MeTogoM MareMaTudecKod WHAYKIIUU J10-
Ka)KEM, U4TO BCE DJIEMEHTHI 3TOM IMOCIICIOBATCILHOCTH PA3JIMYHbBIC W BBITIOJIHS-
ercst P(d;, d;) npu i <j.

[Tycte mo npeanonoxenuto d, d,, ..., dyu d,, ..., d;, di+) — nomapHo pas-
auyHble nemenThl. Tak kak P(d,, dy) u —P(d;+1, di), T0o nonydaem, 4to d; # dj.1,
TaK 4TO JIEMEHTHI d|, d,, ..., d;, d;+1 — TIonapHo pasnuuHble. Takum 00pa3om,
MHOXECTBO D CONEPKHUT OSCKOHEUHYIO TOCIEAOBATEIIBHOCTD PAa3IMYHBIX dJe-
MEHTOB, a MOTOMY D — OECKOHEYHOE MHOXKECTBO.

2) MHoxecTBO Z ¢ p(x, y) = ‘x <)’ ABASETCS MOJCIBIO JaHHOU (DOPMYIIBI.

[Tycts D — npou3BosbHAst MOJEb ISl 1aHHOW (Gopmyibl. [lycts P — Ou-
HapHOE OTHOIIIEHWE Ha D, sBJsIoNIeecs 3HAYCHUEM p B dToi Mozenu. O4yeBu/I-
HO, P siBisieTcst peieKCUBHBIM OMHAPHBIM OTHOIIICHHEM. BBUIY COOTHOIICHUS
p(x, x) = p(x, y) v p(y, x), P sBisercst TMHESHHBIM OMHAPHBIM OTHOIIICHUEM.

[TocTponM nocnenoBaTenbHOCTH (d,) 2JIEMEHTOB U3 D CIEeIYIOMNUM 00pa3oM.

OnemeHt d; 6epeM npousBoiibHO. I1IycTh d) yxxe BeiOpano. Toraa dj.; BbI-
O0epeM Tak, 4TOOBI BBITIOJIHSIOCH COOTHOIIEHUE —P(d)+1, d)). Jlokaxkem, 4To 3Ta
MOCJICIOBATEILHOCTh COCTOMT U3 Pa3JIMYHBIX 3JICMEHTOB.

Tak xak Bemonusiercs —P(d,, d;), To 13 pedrekcuBHOCTH P crienyeT, uto d, # d),
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a u3 TuHeHocTu P — uto umeet mecto P(dy, d,). Jlomyctum, 4To AJist mOCien0Ba-
TEIBHOCTH, COAEpIKaIiel < k 3JIeMEHTOB, CIIPABEIJIUBHI YTBEPKIEHHUS, YTO BCE
3TH JIEMEHTBI Pa3IMYHbIE U YTO UMEIOT MECTO COOTHOIEeHHs P(d;, d;) mpu i <j.

Paccmotpum MHOXeECTBO {dy, dy, ..., di, di+1}. 110 ipennonoxeHuto, MHOXe-
ctBa {d\, dy, ..., di, dii1} m {d\, d>, ..., di, d;} conepxar k 3IEMEHTOB KaXKI0€.
I[OHYCTI/IM, qTO dl = dk+1. TOFI[a P(dk, dk+1) = P(dk, dl) OTCIOI[a P(dk, dkfl) \4 P(dk,l, dl)
Tak xak —P(d;, d;_), To Torna P(d; i, d,). Paccyxnas aHaJIOrHYHBIM 00pa3om,
noryuuM B utore P(d,, d|) — npotuBopeune!

19. BLINOJHUMOCTD U JIOTHYECKAA UCTUHHOCTH

1) da. Mogens: N, p(x) = ‘x<x+1°.
2) da. Mogens: N, p(x) = ‘x<x+1’.
3) Her. Ilpu y = x nosyyaeM npotuBopedue: g(x, x) A — q(x, x);
4) a. Mognens: N, p(x) = ‘x> 5’.
5) Ha. Mogenb: N, g(x,y)=‘x<y’, r(x,y,z)=x +y +z>2".
6) Ha. Mogenb: N, p(x)=‘x+ 1 #x’.
7) Ha. Mogens: N, p(x) = ‘x>0, g(x) = ‘x<0’.
8) Her. Ilpu y = x momydaem npotuBopeune: —p(x) A p(x);
9) Ha. Mogens: N, p(x) = ‘x> 5.
10) Ha. Mognenb: N, p(x)=‘x>20’,a=2-2=15".
11) {a. Monens: N, p(x, y) = ‘x>y’.
12) Her. IIpu y = x nomydaem npotuBopeuune: p(x, x) A —p(x, x);
13) Her. Ilpu z = y = x nonydaem npotuBopeuune: p(x, x) A —p(x, x);
14) a. Monens: N, p(x) = ‘x> 5".
15) Ha. Monens: N, g(x,y) = ‘x>y’.

2.

1) Het. Kontpmonens: N, p(x) = ‘x> 5’.

2) Her: xoutpmopenb: N, p(x) = ‘x <0’.

3) Ha. T. 10.3.3°;

4) Het. Kontpmonens: N, p(x, y) = ‘x <y’.

5) Ha. IIpaBuno kouTpamnos3unuu k ciaeactuio T. 10.1.1°.

6) Ha. CnenctBue pacnpeaeIuTeNIbHbIX 3aKOHOB.
3.

1) Kontpmonens: N, p(x, y) = x>y .

2) Kontpmoaens: N, p(x, y) = ‘x> y’.

3) Kourpmonens: N, p(x) = ‘x> 3", g(x) = ‘x<3’.

4) Koutpmoaenb: N, ri(x) = ‘x <5, ry)(x) = ‘x <3’.

5) Koutpmogenb: N, ri(x) = ‘x <57, rp(x) = ‘x> 5".
4.

1) Her. Koutpmonens: N, p(x) = ‘x <5’.
2) Het. KontpMogens: N, p(x) = ‘x <5’.
3) Ha. Cnenctue T. 10.1.1°;



4) Jla. TlepebGop cmydaeB: p(x) MuOO BBHIMOIHUMO, JIMOO TOXKIESCTBEHHO
JIOKHO;
5) Ha. Cnencteue T. 12.1. u 3°.
6) [Ha. Yactasiii ciyyait T. 8.5.1).
7) Ha. Cnenctue 10.3.2°, T. 8.5.2)u T. 9.3.7°.
8) Ma. Ccnenctpue T. 8.5.2).
9) da. Cnencteue T. 8.5.2).
10) Het. Kontpmogens: N, p(x, y) = x|y, tnex |y = 3lz)(zx =y). [Ipux =1,
y =0 dbopmyna noxHa.
5.
1) Cnenyer uz T.9.3.1°u T. 10.1.1°;
2) [Joka3bIBaeTCss METOJOM OT IPOTUBHOTO;
3) Commagaer ¢ 2.6);
4) CoBnamaer c 2.7).
6.
1) Koutpmonens: R, ¢ = ‘(Fy)(x <y)’, t= .
2) Kontpmogens: R, ¢ = “(Vy)(x <y)’,t="‘y—1".
7. CoctaButh hopmyily, IBISIONIYIOCA OTpullanuem dhopmyiisl u3 22.3.1).
8. CoctaButh hopmyity, SABISIONIYIOCA OTpullanrueM Ghopmysibl u3 22.3.2).

20. PaBHOCHJIBHOCTH (pOpPMY.I

B€3I[€ B IIpUMCpax 00y1acTh HHTCPIIPCTAINU CCTh R.

1),2),5),6),9): 0(x)=x"20", y(x)="‘x>5".
1), 3),4),7),8),10), 11): ¢(x) = ‘x> 3", y(x) = ‘x<5".
12): o(x) =x" <0, y(x) = ‘x<1".
21. IIpexBapénnast HopmaJjbHas popma

1) (Vx)E)(V2)(3u)—p(x, y, z, u);

2) @E)(VY)Eu)(VV)(p(u, v) A q(x, ¥));

3) @)V (Vu)(px, u) v q(x, y));

4) @E)(VY)Vu)(Ev)(p(u, v) = g(x, »));

5) @E)Vu)(YV)E@EW)(p(v) = g(w, 2)) > (q(x, u) A p()));

6) (¥y)(vu)(F)Bu)p(u) > (q(x, 2) > p);

7) (P)(E0 () > (77 (5, ) > =3 (. W));

&) Fu)(Vv)(r1 (x,v) > (u) > (r1(x) > r2(u)));

9) (F)@)FN(r1 (¥) = ¥ (%, ) = (11 () > 77 (u, 2));
10) (Vu)(Vv)(ri (v, y) = (r1(x) > —ri (x, u))).

22. Xapakrepu3alnus MHOKeCTB GopmyJiaMmu
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1) llycte D = {d,, d>, d3}, p(x, y) = ‘x #y’. Torna, 04eBUJIHO, TAHHOE BBI-
CKa3bIBaHUE UCTUHHO Ha D.

ITycts Teneps D = {d|, d>}, p(x, y) — ipenukar Ha D Tako#, 4to ¢opMyIia uc-
TUHHA Ha D. Toraa HaliayTCs 3IeMEHTHI o, 3, ¥ Takue, uto P(a, B) A P(a, y) A P(B.y)
UCTUHHO. Tak Kak D CONEp>KUT TOJNBKO ABA AJEMEHTA, TO KaKUe-TO JBa U3 HUX
paBHbl. [lycTs mist onpenenennoct o = 3. Toraa oAHOBpEMEHHO UCTUHHBI P(aL,
o) u (Vi)—P(¢, ), 9T0O HEBO3MOKHO.

) 2) @) INF)ENP, y) AP, 2) AP, ) AP, 2) A PO, D) A P2, D) A (Yi)y—plu, w).

1) Mopenbto ainst qanHou Gopmynel siisietcsi: N, riae p(x, y) = ‘x <y’.

[Tycts D — mpousBosbHas MOAEIh Ajis AaHHoU (popmyisl. [Tycts P — OuHap-
HO€ OTHOILIEHUE Ha D, SBIIOIIEEC 3HAaYEHUEM p B 3TOM Mozemu. Toraa P sBisercs
BCIOJTy OIPEJICIICHHBIM aCUMMETPUYHBIM U TPAH3UTUBHBIM OMHAPHBIM OTHOIICHU-
em. B wactHoctH, P anTupediekcuBHo, To ecth P(d, d) noxHo st Beex d € D.

[lycth di € D — npou3BOIIbHBIN 37IEeMEHT U3 D u mycTh d, € D TakoB, 4TO
P(d,, d;). AnanornuHo BeiOepeM ds 1 Tak fanee. [lomydnm nocnenoBarenbHoCTS (d,)
211eMeHTOB U3 D. JIokaxeMm, 4TO BCE 3TH AJIEMEHTHI paszinnuHble. Ecim i <j, To BBUILY
P, di), P, div2), ..., P(d;.1, d;) n TpamsnTuBHOCTH P, nMeet mecto P(d), d;). Beu-
Iy aHTHPE(IEKCUBHOCTH P 0TCI0Aa ClentyeT d; # d.

2) Mopenbto A JaHHOM popMyIibl siBsieTcs Z, Tie p(x, y) = ‘x <y’.

[Tycts D — npousBosibHas MOJIEIh s AaHHOU (popmyiibl. [Tycts P — OunHap-
HOE OTHOIIICHHE Ha D, sIBIISIoIeecs: 3HaueHueM p B 3Tor mojienu. [lycts dy € D —
MIPOU3BOJIbHBIN A5ieMeHT U3 D u nyctb d, € D takos, uro P(d,, d,). BBuny up-
pednexkcuHoct d, # d,. Illycth d3 € D TakoB, uto P(d,, d;). Torna d, # d;.
Kpowme toro, P(d;, d;), 0TKyaa nojaydaem, uto ds # d;. AHaJIOTHUYHO BBIOEpEM d.

Nmeem: dz E= d4, d3 z d4, P (dz, d4) U3 P (dz, d4) IOJIyJacm P (d 1 d4), OTKyJa d4 #d 1-

Jlanee — METOJI MATEMATUYECKOW MHIYKIUU.

3) PaccyxeHus1 aHaJIOTHYHBI PEIICHUIO MPEIBIAYIICH 3a1a4n.

5. HoxaxkeM, 4TO eciu B UHTEepIipeTaluu D gaHHas Gpopmyria JoXKHA, TO YUCIIO

3JIEMEHTOB B D HE MeHbIIIE 4.
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JlosxkHOCTH (hopmyIbl B D 03HAYaET, 4YTO UCTUHHO OTPHUIIAHHE
(V)(E)@(x, ) A (=, X) A =(p(x, X) <> p(y, »))))-

[lyctes P — OuHapHOE OTHOLIEHHE Ha D, SBIAIOLIEECS 3HAYEHUEM p B ITOU
UHTEPIPETALNU.

ITycth d| € D — nipou3BoJIbHBIN 351IeMEeHT U3 D u nmycTh d, € D TakoB, 4TO
P, d,), —-P(d,, d,), P(d,, d\) # P(d,, d;). Otctona d, # d,. AnanornaapiM 06pa3zom
orpenenum ds u d,. Paccyxnasi, kak u Beiie, noxydum, uto P(d,, d,) # P(ds, ds)
u P(ds, d;) # P(d,, d;). Orcrona nonydaem, uro P(d,, dy) # P(d,, d;), a motomy
d, # d,.

JlokaxkeM, uto d; # d;. B camoM Jiene, B MPOTUBHOM ClTydae MOTyYUIIH Obl
npotuBopeune: P(d,, d;) u —P(d,, di). AHanoruyHo 0Ka3bIBa€TCs, UTO d; # dy.

[Tonyuaem, Takum oOpa3zoM, 4To D COIEPXKUT MO KpalHel Mmepe 4 pas-
JIMYHBIX dJIeMeHTa: d|, d», dsz 1 d,.

6.



1) Kontpmopensto jyist nanHoi opmysisl sisisiercs: N, riae p(x, y) = ‘x <.

JokaxkeM, 4To eciii D — Kakasi-T0 KOHTPMOJEJb TaHHOU GopMyIibl, TO D —
OeckoHeuUHOe MHOKeCTBO. IlycTh P — 3HaueHHe p B 3TOM KOHTpMozenu. Toraa
Ha D UCTUHHO OTpUIIaHKE JAHHON (POPMYIIBI:

(V)@ (P, 2) = p(x, 2)) A px, x) A=p(y, X)).

[Tycth dye D — npOon3BONIBHBIN 37IEMEHT U3 D U MyCTh AJIeMeHT d; = @(dy)eD
TaKoB, uto P(d, dy), —~P(¢p(dy), do) u uis BCSIKOFO z umeeT mecto P(¢p(dy), z) = P(d, 2).
IToctponm NIOCIIE/IOBATENLHOCTE ¢ "(dy), Te 0} (o) = 9(¢'(dy)). ITyctp i <. Tak KaK
P(@'(do), ¢ (o)) 1 —=P(¢/(dy), ¢ ' (dy)), To ¢'(do) # ¢'(d). DTO 3HAUMT, UTO HOCIETO-
BaTEIbHOCTh COCTOUT U3 PA3JIMYHBIX AJIEMEHTOB, UTO JIOKA3bIBACT OECKOHEUHOCTD D.

2) Coautcs k 3amaue 18.5.2).

7. GOPI0) AGIPI) A GIPIE) AGIPI) A GIPEA () &@9—&”

8. Ilycte D — KOHTpMOAEID 11 AAaHHOW (POpMYJbl. DTO 3HAYMUT, YTO HA D
WCTUHHO OTpHUIIaHUE 3TON (HOPMYJIBI:

(TRINT2HP0, 3) A (P 2) A P, 2) = pls, 2) A (P, ) v PO, D)) A
A (YN, ).

[TocTpouM mocrnenoBaTeibHOCTh (d,) 31eMEHTOB U3 D cleayromum oopa-
30M. d; OepeM npousBodibHO. IlycTh d) yxe BoiOpaHo. Toraa dj.; BeIOEpEM Tak,
YTOOBI BBIMOJIHAIOCH COOTHOIIEHUE —P(d)+1, di). Jlokaxkem, 94To 3Ta mocieaoBa-
TEJIbHOCTH COCTOUT U3 PA3TMYHBIX DJIEMEHTOB.

JlokazaTenbCTBO MPOBEIEM METOJOM MAaTEeMAaTHICCKOW MHTYKITHH.

[lycte —P(d,, d,). BBuny pednexkcuBnocty d, # dy, BBUILy MHeHOCTU P(d), d>).

[TycTh B mocaenoBaTenbHOCTX dy, d>, ..., dy U d, ..., d;, di+ BCE DIeMeH-
TBI Pa3JIMYHBIC U BBIIONHAETCA cOOTHOmMEHue P(d;, d;) npn i <j.

Ecnu Ob1 dyy = dy, TO o TpaH3uTuBHOCTU P monyuunu Obl, uto P(d,, d,).
[Tomyyaem npotuBopeuue: P(d,, d\) u —P(d,, d)).

23. Onpenesniennst

1.
3 E:y ;Ex” :)y)' 9) 1128 =2.

Y)IXy =Yy). B
N0=x—xumx=x-0. 10) V3-242 =+2-1.
4)x=0—-yumy=0-x. 11)\/_2—\a|.
S)y=z—-xwmx=z—y.
6)0,2=5"mm5=0,2". 12) I__O
7)2° = 128.
8)log, 1 =0,l0g,2=1,log, 128 =7. 13) sin’ 0= 1.

14) (VX)(Vy)x <y <> FQu)@v)(u+x=0Av+y=0Au>v));
(VX)) <y (V) (V) (u+x=0Av+y=0->u>v)).
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1) ABe dpurypst @ u O, HA3BIBAIOTCS PABHBIMH, €CJIH CYIIIECTBYET JBIKCHHUE [
Takoe, uto f (D) = 0,.

2) Ise ¢urypsr @; u @, Ha3pIBAIOTCA PABHBIMH, €CITH CYILIECTBYET MOI00HE f
Takoe, uto f (D) = D,.

3) JIBe mpsiMble Ha3BIBAIOTCS MapaUICIbHBIMK, €CIIM OHU HE MMEIOT OOIIMX
TOYEK U CYIIECTBYET IIOCKOCTb, COJIEprKaIiiasi 00e STH MpsiMbIE.

4) JIBe mpsiMble Ha3bIBAIOTCS CKPEIIUBAIOIIUMUCS, €CIIM OHU HE MUMEIOT 00-
IIUX TOYEK U HE CYIIECTBYET IUIOCKOCTh, COAEPIKaIasi 00€ 3TH MpsiMbIE.

5) JIBe MJIOCKOCTH HAa3bIBAIOTCA MEPIEHAUKYISIPHBIMH, €CIIM CYHIECTBYET
IUIOCKOCTb, MEPIICHAUKYIISIPHAS PSIMOM TEePECeUEHUs] STUX MIIOCKOCTEH.
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