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TNPEJIMCJIOBME

Hacrosmuit cGopHUK cOZePIKHT GoJlee TPeX THICAY CaMBIX DasHO-
o0pasHbIX 3ajay 10 BCEM pasjieslaM IIKOJBHOTO Kypca MaTeMaTHKH.
Ou cocTaBnieH B COOTBETCTBHH C HbIHE IEHCTBYIOMER NPOrpamMmoii,
BCE€ HCIIONb3YyeMble O00O3HAYEHHS H TEPMHUHOJIOTHSI COOTBETCTBYIOT 000-
3HAYEeHHAM M TEPMHHOJIOTHHM, NPUHATHIM B CPeqHeld IIKoJe.

Ocnosroit (oHn 3azau COOPHHKA COCTABHJIM 3aldyH, MOCTYMHBIIE
Ha OTJe/IeHHe MATEMATHKH TEJEBH3HOHHHIX IOATOTOBUTEJBHBIX KYPCOB
IlenTpanpHOro TeNeBHACHHS (OTHEJEHHS  MaTeMaTHKM H  (DU3HKH
pa6orasu Ha Gase MOCKOBCKOrO HHXKeHEPHO-(DH3HUECKOTO HHCTH -
tyra). [ToutH Bce 3anaud, BKJIOUEHHHIE B COOPHHK, NMpPENJArajHCh Ha
BCTYIHTEIbHBHIX 3K3aMeHAaX II0 MaTeMaTHKe B pas/HYHLIX BY3ax.
B cGopuuke npuBenenel 3agayd 120 BY30B pas/MYHBIX TOPOJOB H
pecny6MuK Hamleli CTpaHbl. ABTOPH CTPEMHJIMCH MPEACTABHTH BY3LI
CaMEIX DasJMYHBIX TNpodusefi HanOoJNee XapaKTEPHHIMH IJA HHX 3a-
JayaMH, npensaraBLINMHCA Ha BCTYNHTENBHBIX 5K3aMeHaX. Marepuan
COOpHHKA pa36UT Ha YeTHIpE paszjena: ajre6pa H TPHTOHOMETPHS,
HayaJla aHajH3a, TeoMeTPHs M BEKTOpHas ajare6pa, 3ajaud M BOI-
pPOCHl YCTHOTO 3K3aMmeHa.

Matepuan cGopHHKa oOXBaThlBaeT 06a BapHaHTa HEIHE NEHCTBYIO-
mell nporpammel. Kpome TOro, aBTOPH COUMH HEOGXOLHMBIM BKJIIO-
YHTb B COOPHHK MaTePHas, OTHOCHIIMHACH K KOMIJIEKCHEIM UYHCJaM,
sMemMeHTaM KOMOMHATOpHKH, dopmyJse GuHoma HibloToHa, mpocreHiuum
TPUTOHOMETPHYECKHM HepaBeHCTBaM. [Ipu NMOATOTOBKE K BCTYINHTENb-
HbIM 3K3aMeHaM B BY3Bl H3yue€HHe 3TOrO MaTepHajia He 063aTesbHO,
TaK KaK OH HE€ BXOAHT B NPOrpaMMy BCTYMHTEJBHBIX 3K3aMEHOB.
Ozxnako 3TOT MaTepHaj, He BXOAAUIMN B IIKOJBLHYIO [POrpaMMy H
B NpOrpamMmy I/ NOCTYNAWWKX B BY3bl, HAaUHHAET HCIOJb30BAThHCSA
OPH M3YYeHHH BY30BCKOro Kypca OYKBAJIbHO C MEPBHIX AHEH H 4acTo
6e3 HeOOXOXMMBIX OGBsicHEHHil. BKJoueHnne atoro marepuasna B c6op-
HUK IIOMOXKET YHTATeNsM PACUIMPUTh CBOH 3HaHHA, OYyAEeT INOJIE3HO
1l GU3HKO-MaTeMaTHYECKHX IIKOJ, JHEBHBHIX MOArOTOBHUTEJNBHBIX
OTHeNeHui, s paGOTHl LIKONBHBIX MAaTEeMAaTHUECKHX KPYKKOB.



Bce 3agaun cHaGxeHbl OTBETaMH, a MHOTHE H METOLHYECKHMH
yKasaHHAMH K pelleHdio. THOMUHEIE 3aJauyd ¥ MHOTHE 3aj4a4yd IIOBbI-
LIEHHOH TPYAHOCTH CHaGxKeHbl KPAaTKUMH pelleHHAMH. 3afayd MOBHI-
LIEHHO# TPYAHOCTH M 3ajayd OJMMIIHAJHOTO XapakTepa IIOMEYEHB
3Be3JlouKamMH. B HekoTopble maparpadbl BKJIOUEH CIPABOYHBI Mare-
puan. B paspene «Bompocsl H 3ajayd YCTHOTO 3K3aMeHa» IeyaTaeTcs
nporpamMma IO MaTeMaTHKe JJIs IOCTYNAaloUMX B BYS3HI.

ABTOpEI HajeloTCs, YTO COGPAHHBIA BOEAHHO GOMIBLION MaTepHal
BCTYMHTEJbHBIX 3K3aMEHOB B BY3bl CaMOH pPa3/MUHON OpHeHTAlHH
Oyler moseseH Kak Y4aluMcsi, FOTOBSIMMCS K MOCTYIJIEHHIO B BhIC-
1uHe yueOHbIEe 3aBe/IEHHS], TaK H YUHTEV CPEJHHX YYEOHBIX 3aBeeHHil,
a TaKe BCeM JIHIaM, KeJalollUM yriayGHTb CBOH 3HAaHHA MO MaTe-
MaTHKe.

Asmopot



Pasgean I

AJITEBPA, TPHTOHOMETPHS
H JJIEMEHTAPHBIE ®YHKUHUH

§ 1. 3AJAYH € LEJIBIMH YHCJIAMH. NPU3HAKH JAEAHUMOCTH

1. (MIIH, 1979 r.). Cymma uu¢p ABY3HAUHOTO YHc/aa paBHa 6.
Ecm x sromy wucny npuGaButh 18, To mosmyuntca €McJo, 3amucaH-
HOe TeMH ke LydpaMit, HO B oGpatHoM mopsizke. Haiizure 310 unedo.

2. (MMHX, 1977 r.). Ecau HeKoTOpoe ABY3HAYHOE YMCJIO YMHO-
JKHTb Ha CyMMy ero uddp, To nomyuutcsi 405. Ecam wumcio, Hanmu-
CaHHOe TeMH Ke HM(pPaMd B OGPaTHOM MOPANKE, YMHOMKHTH HAa CYMMY
ero uudp, To moayuutcsa 486. Haigute 310 uncsO.

3. (MTWJIII, 1977 r.). Hafinure TpH uucsia, H3 KOTOPEIX BTOPOE
Gosble NEPBOTO HAa CTONBKO, HA CKOJBKO TPeTbe 6OJbIIé BTOPOTO,
€CJH M3BECTHO, YTO MPOM3BENEHHE JBYX MEHbIIMX uYkcea PaBHO 85,
a npousBejieHHe JABYX GOJbIIMX uucena pasHo 115.

4. (MXTH, 1977 r.). Cymma nByx uucen paBHa 15, a ux cpeg-
Hee apupMernueckoe Ha 25% GoJblle CPEHero IeQMETPHYECKOro.
Haiigure atd uncaa.

5. (MMHX, 1979 r.). Passoctb aByx uncen paBHa 48, pasHoCTb
MEX]Y CPeIHHMM apH(pMETHYECKHM M CPEIHHM TIEOMETPHYECKHM 3THX
mgiucesn 18. Hajigure 3t uncia.

6. (MUHITI, 1977 r.). CpexHee reomerpuyeckoe ABYX yHcesa Ha
12 Gonbure MeHbwero H3 3THX yHCen, a cpegHee apH@MeTHYECKOe
TeX Ke yHces Ha 24 Membule GoJblero 3 yucest. Haigure sty uncaa.

7. (BBUM)XT, 1979 r.; MTHJIII, 1980 r.). Haiigute xsysnaunoe
4UC/I0, 3HasA, YTO YMCJIO €0 €NUHMI, Ha fABa GOJIbIE 4HC/Ja ero fe-
CATKOB M YTO MPOU3BEJEHHE HCKOMOIO WYHCJIA Ha CYMMY €ro mu¢p
paBno 144,

8. (MOCH, 1980 r.). IlpousBenenne uudp ABY3HAYHOrO uHCJIA
B JBa pasa GoJjblle cyMMBl €ro mu¢dp. Ecau M3 MCKOMOro uucJja Bhl-
yecTb 27, TO MOJIYYHTCHA YHCJIO, 3alHCAHHOE TEMH ke IUGbpaMu, HO
B oOpaTHOM nopsiike. Haiigute 310 wmcJo0,

9. (MUXM, 1979 r.). IlpousBeienue wudp ABY3HAYHOTO HHCJA
B 3 pasa MeHblle caMOro 4ucja. ECJH K HCKOMOMY UHCJY NPHGABHTh
18, To moayuntcst uMCIO, 3anMCaHHOE TEMH XKe LE(PaMH, HO B OG-
parroM mnopsiake. Haiigure 3o uuco.

10. (MMHX, 1979 r.). Cymma xBaipaToB 1M®pp IBY3HAYHOTO
uncia pasHa 13. Eciaum M3 3rtoro uucsia BhiuecTs 9, TO mosayunTcs
YHCJIO, 3aNHCAaHHOE TEMM XK€ IHdpaMu B o6paTHOM mopsiake. Haiiaute
3TO YHCJIO.



11. (MUHX, 1979 r.). [IBy3HauHoe 4HuCJIO BTPoe GOJbILe CyMMBbl
CBOUX mUGP, a KBajpar 3TOH CyMMbl LM(P PaBeH YTPOEHHOMY HCKO-
momy uucay. Haigute 310 ymcsno.

12. (MMXM, 1977 r.). Haiinute ABy3HauHOE YHCJO, KOTOpOe Ha
12 Gosbne cymmbl KBagpaToB ero nucp i Ha 16 GoJblue yxBoeHHOro
NpoH3BeJeHUs ero mudp.

13. (MHUXM, 1977 r.). CymmMa KBajpaToB UM}D ABY3HAYHOrO
uicsa paBHa 10, a mpousBeneHHe HCKOMOIO YMCJA Ha YKCJO, 3alH-
CaHHO® TeMH 2Kke Ludpamu, HO B o6paTHOM mnopsike, pasHo 403.
Haiizure 3to uyucso.

14. (MITIM, 1978 r.; MHUHX, 1979 r.). Ecnu gsy3Hadnoe yucjio
pasaemuTe Ha cyMmy ero uHudp, TO HONYy4HTCA B yacTHOM 4 u
B octatke 3. Ecsu ke 3TO ABYy3HAyHOE YHC/IO PA3JEJHTb HA MPOH3-
BejeHHe ero uudp, TO MOJYYHUTCS B YacTHOM 3 4 B ocrarke 5. Haii-
JMTE 3TO JBY3HAYHOE YHCJIO.

15. (MUHX, M3CH, 1977 r.). Eciu nBysHauHoe uHCJO pasje-
JUITh HA YHCJIO, HANMHCAHHOE TeMH XK€ LudpaMu B 0GPATHOM MOPSIAKE,
TO B Y4CTHOM IOJIYYHTCA 4, a B OCcTaTKe 15; ecJau e H3 JaHHOrO
YHCJa BBIYECTb 9, TO MOMYYHTCS CyMMa KBaApaToB LHQP 3TOTO YHCJA.
Haitaure 3to umeno.

16. (M3CH, 1977 r.). Haiiaure ABy3HauHO® YHCJO, YAaCTHOE OT
AeJIeRHs. KOTOPOro Ha npou3Belenne ero undp paeHo 8/3, a pas3HocTb
MEXKJly MCKOMBIM YHCJIOM H YHCJ/IOM, HaNHCAHHBIM TEMH XKe Uuppamu,
HO B o6paTHOM mopsuke, paBHa 18.

17. (MUHX, 1977 r.). Haigure aBy3HauHOE YHCJIO MO CJIEAYiO-
IIAM YCJIOBHSIM: YacTHOE OT JeJIeHHsl UCKOMOrO YHCJA Ha CYMMY €ro
uHbp paBHO 8; yacTHOe OT JeJIeHHS! Ha 3Ty XK€ CyMMy NpOH3Bee-
HHsA Uudp paBHO 14/9.

18. (MMHX, 1979 r.). Ecan Heu3BecTHOE [BY3HAuYHOE YHCJIO
PasjenuTh Ha YHC/IO, 3alMCAHHOE TeMH Ke HHdpaMH, HO B 06part-
HOM INOpSJKE, TO B YA4CTHOM HONYYHTcA 4 M B ocratke 3. Ecau
7K€ HCKOMOE YHCJO pasfie/liTh Ha CyMMY €ro mu¢p, To B 4acTHOM
6yaer 8, a B ocratke 7. Hailigure 3to uuco.

19. (MMHX, 1979 r.). Ecin pBy3HAQuHOE YHCJNO pAa3JeNHTb Ha
cymMmy ero mudp, TO MOJydyHTCsl B yacTHoM 6 u B octatke 2. Ecau
e 3TO YHCJIO pa3feluTb HA NPOM3BeNeHHe ero uudp, TO moayuures
B 4acTHOM 5 M B ocTatke 2. Haiigute 310 uHCIO.

20. (MMHX, 1979 r.). Kakoe nBy3HauHOe 4YHCJIO MeHbIIE CyMMbL
KBagpaTOB ero uu¢pp Ha 11 u Gosblue MX YABOEHHOIO NPOU3BEACHUS
Ha &?

21. (SIT'Y, 1980 r.). Haiiqute aBa moc/efoBaTesbHbIX HATypallb-
HBIX 4HCJ]a, €CclM KBafpar CyMMbl 3THX yHcen Ha 112 Gombiue cymmet
HX KBaJpaTosB.

22. (MAH, 1979 r.). B nepBblii pa3 sHaMeHaTeNb MOIOKHTENbHOH
LpOGH yBeIMYHM Ha 3, a BO BTOPOil pa3— ymeHbliuM Ha 5. Cymma
NONYyYeHHBIX TaKUM 0OpasoM JpcGeit okasanach pasHoit 2/3. Haiiaute
3HAMEHaTeJlb ADOGH, €C/H ee YHC/IHTENb paBeH 2.

23. (MAH, 1977 r.). 3HameHaTeNb HECOKPATHMOi NpOGH Ha 2
GoJabllle ueM uucauTenb. Ecau y apobu, obpaTtHoil AaHHO, yMeHb-

8



IWIHTh YHCJAHTEJNb HAa 3 H BbUECTb H3 MOJYYEHHOH IPOGH HAHHYIO
apo6b, To moayuutca 1/15. Haiaute ApoGb.

24. (MHU®U, 1976 r.). Paccmarpusaercsa apoGb, 3HaMEHaTelb
KOTOPOH MeHblUue KBajpaTa YHCJAHTeNs Ha eJuHuLy. EciM K uucau-
TeMI0 H 3HaMeHaTeNMo NpuGaBUTb 1O 2, TO 3HadYeHHe JpoGu Gyner
Gosbliue, 4yem 1/3, ecau ke M3 YHCAHTENS M 3HAMEHATENs BHIUECTh
no 3, To Apo6Gb OCTaHeTCs INOJIOKHUTENbHOH, HO Oyaer Mmenbiue 1/10.
Haiigure npobb.

25. (Jlatel'Y, 1980 r.). CymiectByer JHIb TPH IOJOKHTENbHBIX
JIBY3HAUHBIX YHCJAa4, OG/NAJaOIUX CJEAYOLIUM CBOACTBOM: Kaxkuoe
YUCJIC PABHO HENOJHOMY KBajipaTy cymMbl cBoMX mnudp. Tpe6yercs
HAHTH JBa M3 HUX, 3Has, YTO BTOpOe uucao HAa 50 eguuull GoJjblie
nepBoro.

26. (I'TY, 1978 r.). Haiigute cymmy BcexX ABy3HAuHbIX YHCeN,
KOTOpble TNPH JeseHHH Ha 4 naloT B ocraTke 1.

27. (MUOU, 1979 r.). Haitgure cymmy BceX TpeX3HauHBIX YyHCes,
KOTOpble [pH J€TeHUH Ha D JAlOT OCTAaTOK, PaBHBIH 4.

28. (Taptl'y, 1980 r.). Haifinure cymMMy Bcex ABY3HAYHBIX YHCeJ,
KOTOpble NpH JeJeHHH Ha 7 HalT B OocTaTke 3.

29. (Tel'yY, ¢usdak, crnen. paxnodusnka u snekTponuka, 1978 r.).
Haiiqute cymMmy BceX HeyeTHBIX TPEX3HAYHBIX YHCEN, KOTOpble Aensrcs
Ha 5.

30. (MM®H, 1976 r.). IlponsseneHne ABY3HAUHOrO YHCJIA H YHC-
J1a, 3aMHCaHHOI'O TeMH ke IHdpamu B oGpaTHOM nopsjake, pasHo 2430.
Hafigure 310 uncio.

31. (MUY, 1976 r.). Haitqure napel HaTypanbHBIX YHCeJ, pas-
HOCTb KBaJIpaTOB KOTOPHIX paBHa 45.

32. (MU®H, 1975 r.). CyuecrtByeT Takoe HAaTypajJbHOE YHCJIO,
KOTOpOe DAaBHO KBaJpaTy HAaTyPaJbHOTO YHCJA, €C/H K HeMy Hpuba-
Butb 100, u paBHO KBazpaTy ApYroro HATypalbHOrO YMCJA, €C/IH
K Hemy npubaButh 168. Haiizure sT0 yncJoO.

33. (MM®HY, 1976 r.). Halinute nBa HaTypasbHBIX uyucjia, 3Has,
YTO UX CymMMa paBHa 85, a X HauMeHblluee obLiee KpaTHoe paBHo 102.

34. (MM®U, 1975 r.). Haitaute Bce mapbl HaTypasibHBIX YHCel,
HAUGOJBIINGA OGLIMA JeNHTeNb KOTOPHIX paBeH D, a HauMeHbllee
ofuee xparHoe pasHO 105.

35. (MH®HU, 1976 r.). Haligute nBa TpexsHauHbIX YHCIa, CyMMa
KoTopeiX KpatHa 504, a uacTHoe KpaTHO 6.

36. (I'TY, wmexmar, ¢usdak, 1979 r.). Ilpexacrasbre uncao 19
B BHJE Pa3HOCTH KYOOB HaTypaslbHBIX YHCEJL.

37. (MHU®U, 1975 r.). Hafiaute Tpu uucia, ecau Ky6 nepBoro
yhcla Ha 2 Ooablle HX NpoH3BeNeHHsA, Ky6 BTOPOro uHciIa Ha
3 MeHblle UX MPOU3BENEHHS, a KyO TpeThero yucjaa Ha 3 GoJblue HX
IIPOM3BEeJEHHU .

38. (MM®H, 1976 r.). Haiiaute Bce ABy3HauHBE 4YHC/Ia, YHOB-
JieTBOpAIoUe CAeAYIOIHM YCAOBHAM: CyMMa LMGP 4YMCJa He MeHee 7;
cymMa KBajpatoB Ludp He Gosaee 30; 4yucsiO, 3alHMCAaHHOE TEMH Ke
nugpamu, Ho B oO6paTHOM NOpfAAKe, MO KpaiiHell Mepe BIBOE MeHblle
JaHHOTO.
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39. (MU®UY, 1980 r.). B ueThipex3HayHoM 4Hciae cymma nudp
ThICAY, COTEH H JECATKOB paBHa 14, a cymma mudp eauHuu, Hecsit-
KOB W COTeH paBHa 15, mpuuem mudpa AecATKOB Ha 4 GoJblue MU
exunun. Ms Bcex uMcesn, yIOBIETBOPSIOMMX YKA3aHHBIM YCJOBHSM,
HaiiluTe Takoe, y KOTOPOTO CyMMa KBajpaToB UH(p IpHHMMAaeT HaH-
MeHblllee 3HayeHHe.

40. (MU®U, 1980 r.). B uerbipexsHayHOM uHc/ae cymMMa IHGP
TBICAY H JIECATKOB paBHA 4, cyMma mu@p COTeH H eAuHHMI, paBHa 15,
a uugpa eaunun Gosblie nudpbl ThCAY Ha 7. M3 Beex uucen, ynos-
JIETBOPSIOLIHX YKA3aHHBIM YCJIOBHAM, HafIuTe TakKoe, y KOTOPOro
CymMMa MpOM3BeJeHHs] UM(pHl THICAY HA UM(PY €IHHHI[ H NpOU3BEsL-
HHsI UMUQpPBI COTEH Ha LM(PY JAECATKOB IPHHHMAET HaHMEHbIlee 3Ha-
HeHHe.

41. (MU®H, 1981 r.). [lokaxuTe, 4TO €CIU YHCJO @ PaBHO CyMMe
KBaJpaTOB [BYX HEDABHBIX HATyPaJbHBIX YHCEJ, TO 24 TaKXKe PaBHO
CyMMe KBaJPaTOB JBYX HEDPABHBLIX HATyPaJIbHBIX YHCEJ.

42. (TeI'Y, mexmar, cnen. npukJaisHas MmarteM., 1978 r.). Haj-
JuTe CYMMY BCeX HECOKpaTHMbIX apoGed mexay 10 m 20 co smame-
HareyeMm 3,

43. (ToI'Y, mexmar, cren. npukiagnas mareM., 1977 r.). m u n—
HaTypaJ/ibHble uHcsa. Hafiqute Bce npo6u m/n, 3namenateb KOTOPBIX
Ha 16 meHblne wncaMTens, cama JPoGb MeEHbIIE 4eM CyMMa yTPOeH-
HOro O6paTHOrO W 2, a uucjuTenb He Gosbiue 30,

44. (ToI'Y, mexmar, cmen. npukjagdas matem., 1980 r.). Jlana
T10CJ/1eJ0BaTENbHOCTD

u = =D +1

n 5n-16 :
Onpenenure KOMMYECTBO YJIEHOB I10CJ€J0BATENLHOCTH (u,), Kotopnie
YZOBJIETBOPSIIOT yeJsioBHIO 1, € ]1/100; 39/100].

§ 2. AEACTBUTEJIbHLIE YHUCJIA. NPEOBPA30BAHHUS
AJITEBPAHYECKHX BBIPA)XEHHUH

Cmemannas GecKOHeYHasi NEHCTBUTENbHAS IePHOAMYECKast J1po6b
B mpocTyio ApoGb obpauiaercsi o (opmyJie

Uy .. ApPiPs. . . B, — 0. . .
0,0, . .0, (B,fs. - -B,) = A% Cabiba: B —ncy .y

m n

IlpenctaBbTe B BHJE MPOCTHIX JAPOGEil CJIEAYIONIHE CMELIAHHBIE Gec-
KOHEUHbIE NECATHYHBbIE NEPHOAUYECKHE Apo6u (1—4).

1. (MHUCH, 1977 r.). 7,5(3).

2. (MTWIII, 1980r.). 2,1(32).

0,23(7) -3

3. (MTWJI, 1979 r.). ——%,
0,5(61)— 75z

i0




4. (M2CH, 1979 r.). Haiigure x, ecau %?%%x:lo.

Bouucmure (5—31).

&

o

. (M3CH, 1980 r.). (]/2+1/3+1/2 V3).

7
7. (MACH, 1980 r.). 3<V10+5 +V10 ; Vm).

(5V 34+ V50) (5— V%)
8. (M3CH, 1980 r.). 573
9. (MTUMBO, 1979 r.). 1+ sec20°—}/ 3 ctg'40°.

10. (MTMH, 1979 1), 25070
11. (MOCH, 1980 r.). (6— 4 (5/16))=% + (2/3)~* — 3/4.

2-24 90
12. (M3CH, 1980 ). ~rom—p o ram=r-

(0,6)°—(0,1)-1
13. (M3CH, 1980 r.). BTGRP T
14. (PIIH, 1980 r.).
3YsV Tse—>1V 5 +5V T+ YV 20—10Y0,3 Vi
-

32V 32—V 4,42V /s-+6V %,—140V 0,02
15. (PIIH, 1980 r.).

24V SOV Tat VT 41V sV T o
1o B — V0515V stV eV |
16. (MT'MH, 1980 r.).

(‘/(V2——) 1/(1—V2) ) +9- s/zcoséﬁ

17. (MI'MH, 1980 r.).

(V52— V3] v aan’s
18. (MIMH, 1980 r.).
(VV3+V2—(3—v2)) (V3+V2)"" +

+]/V3 VQ) -—cos—.

19. (MCMH, 1980 r.).
(Y2413 +(@—2cos (11/6)) 72 ) x
X(V2+2cos(n/6 1/2 l/3)
20. (MTMJIIT, 1980 r.). }/ 251/Togss - 4917108, 7,
21. (MBMH, 1977 .). cos (% (1ogs=:)—+logl,,3)).

. (Taptl'y¥, 1980 r.). (l)‘1°.27-s+o 2-4.952 1 (64-1/9)"2,

11



22. (MBMH, 1977 r.). logss (log, cos (1/6) — log, sin (/6)).

N 3\-0:5 —;—logss 1 vz . Tn

23. (MIMH, 1979 r.). (7) 3 + sin 2%

24. (\TMH, 1979 r.). (71/3.3—1°g=sv.tg§§+31/2+2)"2-cosZ}.
25. (M[MH, 1979 r.).

(28727305, 10-Tg 45)-1/2 | ctg1 2V 426,

/ 25

26. (MIMH, 1079 r.). (3. 8loess.5in 2% 4 (%)'3" " cos™ 52,
27. (MATH, 1977 r.).
(x1/3+y1/3) (x2/3___x1/3y1/3_|_y2/3) npu x=45/7’ y=52/7.
28. (B3WUTwJIII, 1980 r.).
x—1 M2 g1t
K34 x1/2 ) PR Am|
29. (IIT'y, 1980 r.).
b2

& —a—2b ——
a

«x1/4 41 npu x=16.

_(a3+a2+ab+a2b+ b )
T 7 " - a—b
(=Y 145 ) etvar ‘
npu a=23, b=22,

30. (MATH, 1977 r.). x*+3x—14 npu

33— 1
= T+5V 2 —mo— .,
* l/+ V115V 3

81. (MI'Y, wexwar, 1978 r.). Pasaocrs 7/ [40)/ 2—57|—

— ]/ 40/ 24-57 sBasercs neasm uncaom. Hafinure 310 nemoe wncio.

HMs6aBbrech OT HppalHOHANBHOCTH B 3HaMeHaTene (32—33).

1
32. (MI'HY, 1979 r), ——M————.
( ) 1+V 2473
33. (ATY, 1980 r.). ! .
Veys—ye ]/V2+f/3
34. (PITH, 1977 r.). CpaBHure jABa uncna a=71._l—9—7/—_2— Hb=
6
T a—y3’

35. ITY, 1978 r.). Hano: 1<a<btc<all, b<c. Joka-
xute, uto a < b.
36. (MBMH, 1977 r.). YUro Goablue: log, 108, wm log, 375?

Pacnonoxure B nopsiake BO3pacTaHusl caeayiouye yucaa (37—39).
37. (MMM, 1979 r.). 0; 1'0,8; 1,2; 11/30; 0,91846.

12



38. (MUdM, 1979 r.). 1;0,37; 65/63; 61/59; tg 33°; tg (—314°).
39. (MM3M, 1979 r.). 0,02; 1;0,85; V/3/2; 10,762, —cos571°.
40. (TTY, paguodus. dak., 1979 r.). Jlokaxure, 4To 5333 —333%

menaurcs Ha 10,

Pasnoxure Ha MHOxuTeaH (41—43).
41. (MUHX, 1979 r.). n*4-4.
42. (MUHX, 1979 r.). 14-n*+4ns.
43. (MUHX, 1979 r.). 14x2.

Ynpocture crenytouue Bbipaxenus (44—166).
4. (OTY, 1980 1.). £=F¥_2—2.
45. (BTY33WJ, 1977 r.).
h =9 T e=o=a t T=ae=n
46. (BTY3 3/, 1977 r.). <a+a“—_”3)( ab a):‘fi-"z.

atb ) a®—b?
47. (BTY33WJI, 1977 r.). (“—“j;—b)-z—-—lﬁ) (("+’;);‘“");“3a*b"‘

3b —3b 2| 3b2
48. (B3O3U, 1977 1). (£E5: 45— bz):"(at v
49. (B3®3U, 1980 r.; B3HUTwJIII, 1980 r.).
dmn \ ( m n 2mn
(m+n—m—]—n)'(m+n_n—m_m2——n2)'
50. (B3®3U, 1980 r.; B3UTwJIII, 1980 r.).
1 1

G (e ) T () mn
(e (@ + ) + e () ) o

51. (MTHIIII, 1980; B3I1H, 1980 r.). ((lﬂ;f_,,— 22?)

a—3
l—a-2*

___l__
52. (MUU3, 1978 1.). & ”Tc(1+”2+;zc—“2) (@+b—+c).

2bc abc

1
53. (PIIH, 1980 r.). 2 (1424720 e,
@

54. (MUU3, 1978 1.). S22 () - 20— X

55. (M3CH, 1979 r.).
() +2):((F) +2)) - s=r—a=r
56. (MHM3, 1979 1.). ((—”—)'2_"‘+y>2—4"y) xt

x3—xy PPE—yr
2..—
57. (M'MHU, 1980 r.). (020_4 8 )a % " at8

T ¥ F2% ) d—a +a+2'

13
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58. (TaptT'¥, 1980 r.).
(16——a)a 342a , 3a—2)\, a—1
( + 2— a+a+2)'a(a2—1-4a+4)‘

59. (BTY3 3UJI, 1979 r.).
(6a2+5a—1—|—a+4> (3{1—2—}——_?_—‘).
V2 23’2 x=2 -t
60. (MapITH, 1977 r.). ((1—~x2) 2 ) (="
61. (PTIM, 1980 r.).
1,1 2 bt %)
(74—7_@) (a+b+ )( +b2+ab azbz)
402 — b

aQq-—

Hhta— | a*b—20%%-ab®
b3 +4-2ab%2—3a2b az—b2 )

63. (B3UIKT, 1979r.).< - “2+4_>:< a4 14Y2)
J

62. (MMU3, 1979 1.).

—V2 V38 V2

a2/ =1
64. (B3UTuJII, 1979 r.). -‘_/—%ﬁw—
(l/ 4/3)3/2 (1/- /a%)
65. (MTJII, 1979 r. :
‘ RN I e

66. (B3UKT, 1979 1.). < 2+2‘ﬁ 4 2_2‘” — ‘fjai>(1+i),

67. (B3UTw/III, 1980 r.; B3O3MU, 1980 r.).
aV a+bV'b = (V?z-;-}’?)z
(e —vm) (S
68. (B3IIH, 1977 r.; TIT'Y, 1980 .).

x1/2 +x’1/’ 1_x—1/2
1—x +Vx

69. (B3IIH, 1977 ! ! ml—n?
) ’ r.). (m-— V mn +m+]/',7171)'m2—]-mn+n2’

a—a~? 2 l—a—2
70. (B3I1H, 1978 r.). R o pYENpTD .
— 3
710 V——- )-<m—+1>.
. 80 1), grietgoris . (=0 (=571)
72. (B3I1H, 1980 r.). x1/2 4 x~1/2 | V3

x+1 1
73. (MapllH, 1977 r.). lrlji;ﬂ:xg_ s

74. (MUW3, 1977 r.; B3MIH, 1977 r.; PIIY, 1980 r.).

VTtV L eV
(WT:— V"") @=t+y2 v




a—b . a—1/2_p-1/2
+b4-2y ab ) a~ 2 fp-1/2 .
76. (MIIH, 1977 r.). ( all?+2 _a1/2_2>. sy
a+2a'/*4-1 a—1 T
77. (MM, 1977 1), (x+V F=1)" -+ (x+1 #=1)"* +2(1—27).

78. (B3I, 1977 r.). 2V 10V 5 2V Vab
( ) (Ve +Vb)(a +Va+Vb a—b
/
79. BTY3 3WJ1, 1977 r.; STV, 19801y, X+t .1
‘ sl ]
80. (BTY33HJ1, 1977 1.). (23/2+27y3/5),((L>-1/2+3y1,5).
xX—Yy x—y
81. (B3UMKT, 1979 1), V2=V ViiVy 2V
( ) Vx—Vy+Vx+Vy Yy—x

x._

75. (B3[IH, 1980 T.). -

(=

82. (B3UMKT, 1979 r.).

2 (a4 b)~t (ab)1/? <1 44 < l/_ _ ]/'_">2)1/2

x b3/2 3/2

83. (MIIH, 1977 r.). VE—V-;— =
84. (MTUIIII, 1978 r.; MMM, 1980r.).

1 Va—vVo\ _
< (al/z +b1/2)—2 —< a3/2 _p3/2 > > (ab) 1/3,
85. (MTUIIII, 1980 r.; B3IIH, 1980r.).

m+Vm*—n? m—V mE—nt n?
m—Vmi—nt m+Vmi—nt) dmV m—n?"

/o r— —\ -1
86. (B3UMIKT, 19791.). a\%> +b (Vz‘f“f‘:”) :
87. (MAIIM, 1977 r.).

1

vt Vet S

Vl 1_]/1 1 ‘(@=) Vati—(a+l) YVa—1°
a+ a—

88. (MTHIIII, 1977 r.).

1 V541 V5—1 - 4 —_
Hmom s = (Vi + 2y o
89. (MTUIII, B3IIH, 1980 r.).

(Xl/z Lyt x1/2 —y1/2> (y=1/2 —x-1/2)

K172 __yl/Z— PEYOREEYE

90. (MUM3, 1977 r.). (‘25—2]‘/_‘1)2(1/%’:: V‘:ji;)

15
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81. (MTUMMII, 1977 r.; MAIIH, 1977 r.).

(a+a1/2b1/2)(a+b)"1<VE(VE—]/TJ)‘1-—<ﬂ;—_V—b) ).
92. (MTUIMMIT, 1980 r.).
2V'® e e T
Varve <V,‘a+w ) a0
32+ 3/2 _',_
93. (B3I1H, 1980r.). (” L 1/2+q1,2)<qu Ve V )
94. (B3ITH, 1980 r.).
((Va—/B) "+ (Va+i/8)): (LY,
95. (PITH, 1980 r.).
<V‘a+1 Va_b+V‘a_1\.< Vatl Vat+ya,, )
Vat1  Va—1 )\ Vel vV :

96. (PITH, 1980 r.). (“}‘ffii}i”) (a-b)-;-V%—'%.
97. (MITH, 1977 r.).

Vo——2
p1/2 .< (ab)~ 5 > b 3\-1/3
' Vab)+g (—35)7".

a1/2+1 l1—a
98. (MAD,I/I 1977 r.).
Va—— +Va—l Va—1
T 1T ‘ehVari—@ipyast’
Va+l Va—1
99. (B3UMXKT, 1979 r.).
(@ B)~ 2 (Vab—— Vab) ‘/::bV" .

100. (B3UIM)KT, 1979r.).
a3—8 (a+1)2+3+a2+a . Vab
a®—5a+6  a—3 I/" ) il/a—lbz :

/ 1/ e
101. (B3UMXKT, 1979 r.), — 2 -—8a'"b ‘:(1_2 i/% )

a®® 427/ ab+4p?/ 3
102. (MTHIMMII, 1977 r.).
at+b6\1/2 2V E—p? 1
<a—b) I EES l+1—ba -1
1+4ba-1

(allm 1/n)2+4a(m+n)/mn
103. (MTUIIII, 1978 r.). @) (e g e

104. (MTUIII, 1977 r.; MUU3, 1979 r.).
1— \ 1 3/2
T (=)




(=

105. (MTUMBO, 1981 r.).

2 a1 1 2 , a®4-a%*+ 2a
@ (a3—l—a2—|—a+l—l—a) a3—1
106. (MITH, 1977 r.).
at-b a—b a®/% —p?/3

a®13 g\ I3 p1/s  p2/3 E - al /3 p1/3 p2/3 T st
107. (MIIY, 1977 r.).
( x1/2 _y1/2 x1/2 _{_y1/2 >x3/2y1/2 . 2_1/
WP By R Ry

x+y x—y°
108. (MTWIIIT, 1977 r.; MUHX, 1979 r.).
9 -1/2
Va VT B (Y E—VF)
109. (KuwlTH, 1980 r.). e

110. (MMHX, 1979 r.).

2 \-1( x (P —a?)” 21 :(x—<x2—a2>”2)“1 (32 +ax)-1),

—a?/ a(x—a)” V2 (x—a)'/? a® (x+a)/?
111. (PIIY, 1980 r.).
a b a b b
(( T V?)‘( 1/7 + 1/7—2))‘(‘ + 1/7 )
112. (B3UTwuJIII, 1980 r.).
2a+bl/2al/2 -1 a3/2 __b3/2 a—>b
< 3a > (a—a”%”2 _VE'FVT’).
113. (BTY3 3WJI, 1977 r.).
VE=DWE) VEAVE e e
Sy iy VARV AL
114, (BTY33WJ1I, 1977 r.).
2x—1/3 %23 1
2% _3¢-1/3 /3 __,2/3  x*—4x+3°
115. (MITH, 1977 r.).
1 - (@5 1)) 2=
3 (V@57 Fa): (T4 ) 2o
116. (MTV[MBO 1982 r.).

1 1—a?)t/2 4qg2 (1—g?)~ 12
a2 (1—a?)-1/2; (1+(a(1 a2)_1/2)2.( ) ;l_—a2( ) )
117. (BTY3 3W1, 1977 r.; JITTIH, 1978 r.).

(Vx=Vy)l+22:Vx+yVy +3ny 3y
iV x+yVy )
118 (BTY33WJ1, 1977 r.).

[—x—2 x—2
(xl/z—x"/ﬁ—x’:y'7v+x1/2 '1/2) (1+ )

17



119. (BTY3 3UJI, 1977 r.).
(/2 —p)? (= 1oy - 2V/3 y=1 1) : (x1/oy)
x~ 2/3yz_x— 1/3y_|_x2/3y_2_x1/3y_1 ° *

1 3 /= 3/ 75
120. (B3MH, 1977 r.). Fo¥/ ataty/a !

1—3/a y/ a2’
121. (B3UMXKT, 1979 r.).
1— 1/4 1 1/4 1— - 3/a
<2((14i)c)3/4 B );(1_x2)1/4,

gy o (LY 4 (V)
122. (B3UMKT, 19791.). (x1/¢ 4 y1/ ).<\yV;} + e
123. (JI[IH, 1980 r.).
e A AT (Vx+1fy)+ 2Vy
(x—y) (x1/2 4'7%) Vi+Vy '
124. (JI[IH, 1980 r.).
@=bP (VatV8)"*+2 ¥V a+by' s 3(Vab—b)
aV a+6V b a—b °
125. (B3D3H, 1980T.).
1/a3 l/a 1+V 2 < 2 l\—llz
G+ ()
126. (MTUMBO, 1982 r.).-
(Va0 (3 a= 3/ ) (/a+i‘/ﬁ+i‘/_b)(f/_—f/a_b+i’/7)
a—Vab 4/ Bb—b ’
127. (MTHIMMII, 1980 r.). 4

2o _gallsy  \3 S
(1_21/ )( /s +2l/ab—l—4b2/3> a T

=T k=1 N7 e

128. (MTMIIIL, 1977 r. )( et 13/(x2—l)2> :(—T)s,
m—n ml/2 _pl/? n\-1/2
129. (B3, 1980r.). (- e ) ()7

130. (MTHIIII, 1977 r.).

8—x i’/}? 2l/x . f/;z‘__‘;
_—2+,ﬂ/‘;"<2+—2+,3/;> <‘/ T35 2> TR

131. (MTUMMII, 1977 r.).
VE=b '1/2< A L ﬁ) b>0
(m—f}l/ab m‘zb' / ’ > .
b—b-2 1—p-2
132. (MTHII, 1980 r.). —2=""" T
133. (MUHX, 1979 r.).

=_(@—16)"' (a—§~ 12} ai4
(2————)((a Y= -0 )a—4°

18
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134. (MTUMMII, 1980 r.).
8—x | 1/— — 21/; > ?/’F-—4
2+ % ’<2+2+/ ) ('/ Vx—2/)y/ @ +2y/ %"

b4 2/ 0% bx —\?
<‘/ x;;“,‘% —+y/ bX> +hxta
. 8 oo — P e— .
135. (WTHIII, 1978 1.) Y =
136. 1 ). a2+10a+_25+2_1_/_5(1fa3+51/a) .
86, (MAK, 1977 1) e (Ve — Vi) (af Vet 50
137. (MTHIII, 1977 r.).
( a—9b 3/ 2a% + 3/ %ab® >
T Y B R4 T

a;/a+b1/2b+b‘/a +ad/%
+
138. (M3Y, 1979r.). < V“ +3—1Va -—6“ +12§> __’_a(z;;l—!)).

139. (M3U, 1977 r.).

((LEerEyi oy N
<(f/_"_ Ve, b3/t —qt/4pt/® gt /2 plle g3/t + V2,
140. (MSI/I 1977 r.).

a—1 N7 am1e 1\ o,
(/az v a+1 a+l+§a2._1\ < a1/3_+ >—a§ '
141. (M3H, 1977 r.).
VI G-V _ Y@V at /T4 YVE)
(y/ 6=y a)'y/® Ve—ye

142. (M3H, 1978 r.).

4 y— -
((a1/4_a1/s+ 1)=14 (a¥/4-+a1/s 1)~ __ilf_f’:_g_> L Olog, a-3,_

"
— 1
143, (MOH, 1976 ). V-Vt
l/,52‘,/‘.’.4_,5 v X l> <1 ._2_>-L‘ us o
_ L3/ = 1> =
<< Vityv s ]/ ) T vy

144. (M3H, 1977 r.)., — 410V at Vio_(i/;_’_sﬂL 5 V:"):L_Q"’ .
(@—25) (V'8 —V'128) ™" (V a+ v/ 25a +5)

145. (M3H, 1978 r.).
(+/ a+v"5)*— 3/ 6ab 1 “1\—1
( a—b + V?;l—lf? <2V‘b> )
146. (MU, 1979 r.). (—2Y a3V a _ /a3 )
¢ r) (VEZ+12i‘/a+9 2V atr3)”
X (2310805 8.1 3),
19
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147. (MUP3A, 1977 r.).

2(x2+V’F——1)<V(x2+1) ]/1+;’§ + i/(f—‘)l/l—;—z>_2
148. (M3H, 1980 r.).

2a ;:/ii;/;)—z—_'a V%_'ab — Qu+2logs a+logs b,
a?b— Y ab
149. (SITY, 1980T.). (“:_ Kf;lf:—f %;l’f) ! V(‘g;):"%z
a a®— —_— 0"
150. (MTUMBO, 1982 r.).

1 3at | a%* 2/3 (628 —g2/3)3 — 22— b2 | -3
@ ( 6+b s+ 5=t 3-1 + b= 6) +[ @1 (b33 —a2/B)3 | 2b2

151. (MTHIMBO, 1980 r.). ((asﬂ_a]_/'l_gl)/%:‘—l—ij V-—2'))2+
+V@t2r—=sa

152. (MTUMBO, 1980 r.).

3/ 3 7\3 3
( ((yf — i};_a))g _’_(2’:;“)\) +V @ —3a%x +3ax*—x%)*/3 :qa npu x> a.
X— a) —(x a

V& —2ab1-0° 2a
153. (MUOH, 1978 r). st 0, 0 <a <b.
154. (MTU, 1977 r.).

1+VT—x 1—VT1+x )zx——l
T Vs T Ty +1 0<x<L
155. (MTUIIII, 1977 r.).

2a V1Ex2 _1 @ Z)

156. (MCMH, 1980 r.).
(M2 P (n— _ 9mn
(N A— (m—nr YT

157. (M3M, 1977 r.).

_ 2\1/2 S ——
a/b >V'3/2, b>0, a=1b

m>0, 0<n<l.‘

158. (MTHIIIL, 1977 r.).
((a—b) ]/a+b+a b)(a—b)(]/“+”—1)

)a+b6>0, a—b>0; 2) a+b<0, a—b <O.

159. (MIMH, 1980 r.), Y et V2—aYi—aVi—a

1/1—(12

1/bc3-|_ 1/a be >
+ 1/ bc ) +bc+3
160. (MTH, 1981 r.). ( VatVe




161. (MBUMY, 1981 r.). e t6-) @bt
]/a4]/a—2

1—a-172 al’2 —qg-1/2

l+a112 - a—1

162. (MTUIIII, 1981 r.).
npa a=>5,

H BBIYHCJIHTE

3 j——
163. (MTHIIII, 1981 r.). &32/2__2:;/,23 15;-/11/:1/__: U BBIYHCJIHTE
a—_.
npu a=1,2; b=3/5.

2 3 2
164. (MTHIII, 1981 r.). (aib a2+22b+b2):(afi_b—a2"_bz)
H BHUHCIHTE NpH a=—2,5; b=0,5.

165. (PT'Y, ¢msdaxk, 1981 r.).

Voy— vV | 1+ Vi ( )
X, Y)= = 2
) <ﬁ_Vx+v/Xy 142y L 12
" BeuHc/uTe npu x=9, y=0,04.
166. (JIatsl'Y, 1980 r.). JlokaxuTe TOXKIECTBO

b2—3b—(b—1) YV E—4}-2 bF2 _1—b
b2++3b—(b+1) YV b2—442 b—2  1+b°
167. (MMHX, 1977 r.). Ykaxure o6JjacTb onpejeseHus QyHKIMH
H YIPOCTHTE 3aJaHHOE BhbIPaXKeHHe
142 (x}-4)-% -
y=x BRI (e b a (e 7
168. (MDH, 1976 r.). JlokaxuTe, YTO ec/H
Vet VgV v+ -,
TO x2/3+y2/3=a2/3.
169. (JIT'TIH, mardak, 1979 r.). Haiiaure 3Hauenue BhIpaKeHus

( (2 + @) P (2 —a?) 2 )-2 npux=a ( " )1,,’ a>0, m>0

(EFad)P—(x2—a?)l/? omn
n>0, m>n.
170. (JIT'TIH, 1981 r.). Halizute o6nacTb ompeneneHdss H ympo-
_ " a-b . at+b b a
CTHTe BbIpaxKeHHe A = E-}-V?'(a—b b—Va_b+Va_b+a>—

"VW'

§ 3. METOJ MATEMATHYECKOA HMHAYKUHHU. 3JEMEHTDI
KOMBHHATOPUKH. BUHOM HbIOTOHA

MeTox MaTeMaTHYeCKON WHAYKIHH

Merox J0KasaTesNbCTBAa, HA3BIBAEMBI METOJOM MaTeMAaTHYECKOH
HHAYKIHH, OCHOBAaH Ha NPHHUMIIE, KOTODHIA ABJAETCA OJHOH H3 akK-
CHOM apH(METHKH HaTypaNbHLIX UHCeJ.
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ITpunyun mamemamuueckoil undyxyuu: Tlpennoxenne A (n) cum-
TaeTCA MCTHHHBIM /Il BCEX HATyPasNbHBIX 3HAUEHHH MEPEMEHHOH, eCH
BBITIOJIHEHBI CJEAYIOMIHE [Ba YCJOBHSA:

1. TIpeanonoxenne A (n) uctunHO A1 n=1.

2. U3 npexnonoxenus, uto A (n) UCTHHHO AJis 1 =k (rne &k — aro-
Goe HATYDaJIbHOE UHCJIO), CHAEAYET, YTO OHO HCTHHHO H M CJEAYIO-
LIero 3HaueHdus n=~k- 1.

JIOKa3aTeIbCTBO METOAOM MATEMATHUeCKOH HHAYKLUMH COCTOUT W3
ABYX 4YacTeH: B NePBOH 4aCTH NPOBEPSIOT HCTHHHOCTb A (1); BO BTO-
POit 4acTH NpeaAnonaralT HCTHHHOCTb A (1) i n =k ¥ JOKA3HIBAIOT
cnpaseymBocTh A (n) nna n=~k+1, 1. e A (R)=A(R+1).

Ecmu noxasano, uto A (1) MCTMHHO, M M3 HCTHHHOCTH A (n) nna
n=F cnenyer uctuuHoctb A (n) nas n=~k+1 (npu JoGom HaTy-
paJbHOM k), To A (1) MCTHHHO AJIs BceX HATYPaJbHBIX 71.

Hpumep 1. Jlokaxure, uro npu x> —1 uepapenctso (S. Bep-
HYJLJIH)

(I+x)">=14nx (1)

BEPHO JJIS1 JIIOGOTO HATYPAJIbHOTO 7.

1) Ilpu n=1 numeem (1+x)'=1-+x OnmHo W3 COOTHOWEHHIT >
HJIM =HMeeT MmecTo, nostomy A (1) ucrunHo.

2) [Hoxkaxem, uto u3 HcTHHHOCTH A (k) clegyeT HCTHHHOCTD
A (k-+1) nnma moGoro HatypanbHoro k. ITycTh HepaBeHCTBO

(142> 1+ ke @
MCTHHHO. YMHOXHM 0G€ 4YacTH HepPaBeHCTBA (2) ra 14 x. Tak Kak
1+x>0, T0

(1+ 9+ = (14 kx) (1+2),
WU
I+ > 14 (B4 1) x4 kx;
yuuTeBasg, uto kx®>=0, 3akmouaem:
(I+x)1 =14 (k+1) x,

T. e. A=A (k+1).

Tax xax nepaBenctso (1) BepHo npu n=1 H H3 HCTHHHOCTH 5To-
TO HEPAaBEHCTBA NIPH n=Fk AN moGOro HaTypalbHOrO k cjenyer ero
MCTHHHOCTD NIPH =Kk -4-1, TO COIJIaCHO NpPHHIMNY MAaTeMaTHUECKO#
HHAYKUHH HepaBeHCTBO (1) MCTHHHO NpH BcexX HATYPaJbHBIX 1.

Merozom maTemMaTHUeCKOH HHIYKIMH JIOKA3bIBAIOTCA MPENJIOKEHHUS,
ONpENe/IeHHbIE IPH IeNIbIX OTPHIUATE/BHBIX 7 (IPOBEAS 3aMERY 1 = —rm),
a TaKXe NPENJIOKEeHHUs, ONPENENeHHbe HA MHOMKECTBE LEJbIX YHCel,
HauMHasi ¢ n=m. B nocnepHem ciayuyae OKa3aTeJIbCTBO OCHOBBIBAET-
¢ Ha CjeayrwomeM OGOGIIEHHH NPHHIUNA MaTEMATHYECKOH HHAYKIWH.

Ecmu mpennoxenne A(n), B KOTOPOM 7 —IeJ0€ YHCJAO, HCTHHHO
NOPY 7 =mm W U3 UCTHHHOCTH 3TOrO MNPENJIONKEHHs- AJsA n=Fk, rae bk —
JII060e Lesoe 4ucao, GOJbliee HJIM PaBHOE 1, CJIEAYET, UTO OHO BEpHO
st n=£k-1, To npexnoxenue A (n) UCTHHHO Aaf JOGOTO LEJIOTO
n=m,.
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Ilpumep 2. JlokaxuTe, 4TO HEPABEHCTBO
2" > 2n+1 )

BEPHO TPH BCeX HATypasbHBIX n = 3.

1) Ecim n=3, 10 22 >2.3+1, 1. e. A(3) ucrunno.

2) JlokaxeM, YTO M3 HCTHHHOCTH HEPaBEHCTBA IPH 7=k 1 Jio-
60oro HaTypaJbHOro k>3 cjefyeT €ro HCTHHHOCTb i n=k-+ 1.

Hrak, nyctb
28> 2R+ 1, 4)
Torga 282> 4k-+2, T. e.

2641 2 (k+ 1)+ 14+ (2k—1). ©)

Tax kak npu BceX HartypajabHbiX 2 >1 2k—1>0, T0 U3 cipaBex-
auBoctd (5) CJenyeT CNpaBefTHBOCTb HepaBeHCTBA

2kt 9 (B4 1)+ 1,

T. e. A(R)= A (k+1).
Takum o6pasoMm, 06€ yacTH [JOKa3aTeJbCTBA NPOBENEHEl, CJENOBa-
TeJIbHO, HepaBeHCTBO (3) cnpaBejuBoO IJjisi JuoGoro n = 3.

JlokaxuTe yTBEpKIEHHS ciaenyoomux 3azau (1—10).

1. (KIIH, 1981 r.). Hokaxure, uto n®-+3n2-+5n-+43 npu moGom
HATypaJibHOM 7 JeJUTCA Ha 3.

2. (JIsBI'Y, 1980 r.). IlokaxuTe, 4TOo NpH JIOGOM HATypaJbHOM
n uucao 474 15n—1 kpatHO 9.

3. (MHU®H, 1977 r.). Jokaxure, uto 2" > n® mnpu JMOGOM HATy-
pasbHOM 1 =5,

4. (MU®U, 1977 r.). Jlokaxure, YTO NPH JIOGOM HEUETHOM N
BuIpaXKeHUe n®—n Jeqantcs Ha 24.

5. (KI'Y, mexmar, ¢usdar, 1977 r.). Jlokaxure, yTo Ajsi 1npoH3-

BOJIBHOTO HATYPAJbHOTO 1> 2: _VITT+_1fl_§+_1/I_§+ e —]—# >Vn.

6*. (KT'Y, mexmar, ¢usdax, 1979 r.). Iokaxure, 4T0 A1 JIO-
6Oro HaTypaJIbHOTO 7 BBIIOJIHSIETCS] PAaBEHCTBO

(1) (1=4) (1) (1= te) =122

7*. (MMP3A, 1977 r.). JokaxuTe, 4TO IPH JIIOGOM HATypPaJbHOM
n > 1 BEIMOJHAETCA HEPABEHCTBO 'n_—l—_l—+—n]_+§+ ce +ﬁ > é—i'

8. (MMHX, 1977 r.; Ky#6el'y, 1977 r.; JIT'Y, matmex, 1977r.).
Jokaxute, 4ro |sinma|< m|sinc| npu moGoM HaTypaJbHOM m H
JoboM o € R.

9*, (MU®HU, 1977 r.). HokaxuTe, 9TO NpH JIOOOM LEJIOM HEOT-
punarejbHoM n: 117+2-4 1222+ nejmres Ha 133.

10. (MI/21<D'I/I, 1977 r.). Jlokaxure, YTO IPH JIOGOM HaTypasbHOM
. @) 4"
n>l e
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KomGunatopuka

Mepecranoskn. Yucio nmepectaHOBOK. YCTAHOBJICHHBI B KOHEU-
HOM MHOXKECTBE MOPSAOK HA3BIBAIOT HEpPeCcmaHO8Koll ero 3JeMEHTOB.
Yuc/10 MepecTaHOBOK KOHEUYHOrO0 MHOXKECTBA SJIEMEHTOB 3aBHCHT TOJIb-
KO OT YHCJIda 3/EMEHTOB, IJs MHOXECTBA H3 N 3JIEMEHTOB YHCJO [ie-
PecTaHOBOK 0603HayaloT uepe3 P,. MHOxKECTBO H3 OJHOrO 3JEMEHTa
MOYKHO YIOPSJ0YHTh €IUHCTBEHHBIM 06GDPA30M: €JHHCTBEHHBIH 3JIEMEHT
MHOXKECTBA CUMTAeTcsl nepBhiM, mostomy P,=1. MeroxzomM MaremarH-
YeCKOl HHAYKLUMH JOKasplBaeTcsi, 4To P, PaBHO NPOH3BELEHHIO N
NepBLIX HAaTYPaJbHBIX YHCEN:

P,=1.2.3...n. (1)

[Mpoussenenue 1-2-3...n o6osnayaerca n!. Ilosromy P,=n!. Ilo
onpenenenuto cyutaror P =0!=1.

Pasmeuwiennsi. Yncio pasmeuennii. MHOXKECTBO BMeCTE C 3ajaH-
HbIM MOPSIAKOM PACMOJIOKEHHSI €r0 3/JEeMEHTOB Ha3bBAIOT YropadoHen-
HoIM MHOXKECTBOM. Y MODPSIOYEHHbIE MHOMECTBA 3alHCHIBAIOT, Paclo-
Jarasi B KPYrJbIX CKOGKax €ro sJjemeHThl B 3anaHHOM nopsiake. Ha-
npumep, (A4; B; B)-—ynopsfoueHHOE MHOXECTBO C IEPBbLIM 3JIEMEH-
ToM A, BTOpbIM 3jeMeHTOM b5 W TpeTbuUM 3jeMeHTOM B.

Konxeunbie ynopsiioueHHble MHOXKECTBA HA3bIBAIOTCS pASMELUEHULAMUL .
Uucsio pasMmemeHuit nO m 3J€MEHTOB B KaXKAOM, COCTAaBJIEHHbIX H3
JaHHBLIX 1 3JeMEeHTOB, 06o3HaualoT yeped AM. MerogoM Maremaruye-
CKOIl MHAYKUHUU JOKa3blBAETCs, YTO

ap =t @)

n = h—m "

Jra ¢opmyna 3anucbliBaeTCA TaKXKe B BHJE
m=nmn—1)...(n—m+1). 3)

Coueranusn. Yucno coueranuii. CsoiicTsa umcia coyetaHuii. B
KOMOMHATOPHKE KOHEYHbIE MHOMKECTBA Ha3bIBAIOT couemanuamu. Yucmo
coyeTaHu#t u3 n no m (T. €. YHUCJO TOAMHOXKECTB IO M 3JIEMEHTOB B
KaxK/J0M, COAEPKALIUXCS B MHOMECTBE M3 7 3JIEMEHTOB) 0003HAYAETCs
yepez Cm.

[ToacyuTHIBAST YHCJIO PasMelleHHE H3 A N0 11, MOXHO IOJIYYUTb,
4TO

An=Cn.P,, 4)
OTKYyZA
n!
==y ®)
dra QopmyJsia 3anuCHIBaeTCA TaKke B BHJE
—1)(n—2) ... (n—m-1
o= 2ot spmnth 0
Onaa mo6eix n B m(0<Cm<n) BEPHO PABEHCTBO
Cr=Cpm. (7
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JefcTBUTENBHO,

_— n! . n! — pnem
Cr T ml(n—m)! T (n—m)! (n—(n—m))! =G

MeTogoM MaTeMATHYECKOH HHIAYKIHH MOXKHO /:zoxasaTb, 4TO
CR+CG+Cit ... +Ch= 8)
JlokasaTb 3TO PaBEHCTBO MOXKHO TaK:Ke, NOJOXKHB B ¢opmyse Heoio-
ToHa a =b=1. CnpaBegnBocTb GOPMYJBI CJAEAYET TaK:Ke H3 TOrO,
4yTO CyMmma
Ci+Ci+Cri+ ... +C
€CTh MOJIHOE YHCJIO NOAMHOXECTB MHOXKECTBA U3 /1 3JIEMEHTOB, a OHO

paBHO 2”.
Hasa mobeix n U m Takux, 4to 0<{m <n, cnpasBeisuBO paBeH-

CTBO
Cm+Cm+1 Cm+1 (9)

Jloka3zaresnbecTBO MOXKHO npoBecTH, npexcrasuB Cyt u Ci+' no dop-
myJe (5) U CJI0KHB NOJYYEHHBIE IPOGH.

Peumre cnenytouue ypasneHus (11 —26).
11. (MTHMMII, 1977 r.). C“ =2, xen.
12. (MTHII, 1977 r.). A =79, xEN.
13. (MUXM, 1977 r.). 3CE,,— 2/ —x, %€ N.
2
14. (MTUMMII, 1977 r.). Cx“—{,’;, x€EN.
15. (MTHIIII, 1977 r.). 12CL - C2,, =162, x€N.
16. (MATH, 1977 r.). A%, +Cii=14(x+1), x€N.
17. (SINK, 1977 1.). A3 -1 Ci2= 14x, x€N.
18. (MTUMMIL, 1977 r.). Cisi= L A%, xEN.

19. (MUXM, 1977 r.). CZ,,: Ci=6:5, x€N.

20. (MMXM, 1980 r.). C3,,-A2—4x*=(4},)% x€N.

21. (MHUXM, 1980 r.). 3C%,,+P,-x=44;, x€N.

22. (M2CH, 1977 r.; PT'Y, mexmar, cneu. NpUKJagHAs MareM.,
1977 r.). Cpi:C% i C7o =5 '5:3.

23. (MATH, 1977 r.). 5—”—+-3—=720, XEN.

Ax-Py_p
24. (MI'Y, ¢dak. BblYHCAHT. MaTeM. H KuGepH., 1978 r.).
At ,=C3,,4+20, x€N.

25. (MTUMEBO, 1978 r.). C;+Cy=11-C%,,, x€N.

26. (PT'Y, mexmar, BeuepH. ora., 1977 r) 11C~‘-—24C§+1

27. (MDY, 1977 r.). YHpocmTe BbIpaKeHHe

Ch+2CL+-3C ... +(n+1)Ch,  neN,
ocBoGopuBiuch ot Ck (k=0, 1, ..., n).
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Pemmire cnepyroune HepaseHcTBa (28 — 37),

28. (PTY, mexmart, 1977 r.). C% < C%*2, méEN.
29. (PTY, dusgak, 1977 r.). C2 > C%, meN.
30. (PT'Y, mexmar, 1977 r.). CE < C}, né€EN.
31. (PT'Y, mexmar, 1977 r.). 5C} < C} .5, n€N.

32. (PI'yY, mexmar, 1977 r.). C4_1-—C§_1—%Ai_§<0, XxEN.

33. (MTWJIII, 1977 r.). Ci71 > 3/2, x€N.

34. (MTHUMMII, 1977 1.). Ci1< 21, x€N.

35. (SIT'Y, dusdax, 1978 r.). 2C5 > 11C3_,, n€N.

36. (JAT'Y, d¢uspax, 1978 r.). C*;2—C;1<< 100, n€N.
4

37. (MAH, 1977 r.). *(‘:%;%> 14P,, neN.

38. (MI'Y, ¢usdak, 1977 r.). CKONBKO OTPHUATENbHBIX YJEHOB

B INOCJIENOBATeNBHOCTH (X,), TO€ X,= A5G P”—”, neN.
n+3

39. (MI'Y, ¢usdax, 1977 r.). CKONBKO NOJOKHTENbHEIX YJIEHOB

195 A}
B IIOC/IEJOBATEJILHOCTH (X,), €CM X, = W—T’&i , n€N.
n n+

40. (MI'Y, oustak, 1977 r.). Haiigure oTpHnaTesqbHBIE YJAEHBI
o 15 ey
n+2 n -

41. (KI'Y, mexmar, 1977 r.). Ha oxHo#t cTopoHe TpeyrosbHHKa
B3fTO 7 TOYEK, HA APYroil — m TOYeK M Ha TPeTheil —k TOYeK, MpH-
YeM HH OJHA TOYKa He SABJAETCA BEpIUIMHON 3TOr0 TPEYroJIbHHKA.
CKOJIbKO CYINECTByeT TPEYrOJbHHKOB C BEPIUHHAMH B 3THX TOYKaX?

42. (KT'Y, reodak, 1977 r.). 3a oxuum crojoM Hajo paccaiuTb
5 Ma/buMKOB M 5 JeBouek Tak, uTOGH He OBLIO ABYX PAAOM CHIS-
KX MaJbYdKoOB H ABYX PAJOM CHAAIHMX HeBoveK. CKOJBKHMH cCIIo-
cobaMH 3TO MOXKHO CHeaaThb?

43. (KI'Y, reogak, 1977 r.). [IBeHaquatd y4eHHKaM BbAAHBI JBA
BapHaHTa KOHTPOJbHOR paGoThl. CKOJMBKHMH CIIOCOGAMH HX MOXKHO
nocajuth B JBa pPAna, yTobbl PAAZOM He GbUIO OZUHAKOBBLIX BapHaH-
TOB, @ Y CHAAWMUX APYr 3a APyroM OblA OAMH H TOT 2Ke BapHaHT?

44. (MMY, 1978 r.). B 12-Tu sTaxXHOM JOMe Ha NEPBOM 3Taxe
B JuT camutcs 9 uvenoBek. M3BecTHO, 4TO OHH BHIIAYT IPyHNaMu
B 2,3 H 4 uyemoBeKka Ha pasHbIX 3Taxkax. CKOJbKHMH crioco6aMu
OHH MOTYT 3TO CHeNaTh, €CJH Ha 2-M 3Taxke JHUQT He OCTaHABJIHBaeTCs?

45. (MHMDM, 1977 r.). B XupypruueckoM OTIEJEHHH paGoTaeTr
40 Bpaueit. CKONBKHMH CIOCOGAMH H3 HHX MOXHO 06pPa3oBaTh GpUrany
B COCTaBe: a) XMPypra M accucTeHTa; 0) XHMPypra H 4eThipex €ero
aCCHUCTEHTOB?

46. (JI'Y, matmex, 1977 r.). Ckombkumu croco6amu MoxHO 10
ONMHAKOBBIX TNOAAPKOB pacrmpele/uTb Mexkay 6 AeTbMH Tak, YTOGH
KaxJIbli PeOEHOK MOJNYYHJ XOTS Obl OJUH IOAAPOK?

47. (JITY, dusdak, 1977 r.). CKOJIBKHMH CIIOCOGAMH MOXKHO pas-
MECTHTb 71 OJMHAKOBBIX INApOB N0 k smuKam?

48. (/ITY, ¢ak. npukJagHO# MaTeM. H IPOLECCOB YNpaBJ/eHHd,
1977 r.). B 10 ypuax pacnpeneneHel 6 GeJulXx U 6 UEDHBIX OAMHa-
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KOBbIX IO pasMepy LIAPOB, NPHYEM B KaxKAOH ypHE HMeeTCs XOTS Obl
onun mwap. CKOMbKO CYUIECTBYET PA3JIHUHBIX BADHAHTOB PACIpEsee-
HUSA HIapoB?

49. (YpI'Y, marmex, 1977 r.). Ha onun psin, B Kotopom 8 CTYJIbEB,
paccaxugatorcs 5 loHoweil U 3 xeBymkn. CKOJBKHMH CIOCOGAMH OHH
MOTYT CecTh, YTOObl HE BCe JEBYIIKH OKA3amich CHISIIHMH DSIIOM?

50*. (MUY, 1978 r.). Cemb pa3jMUHBIX NPEAMETOB HYXKHO pac-
NPeNe/MTb MEXAY TpeMs JmoAbMH. CKOJbKHMH CIIOCOGAMH 3TO MOKHO
cienaTb, €CJH OAHOMY HMJIH JBYM H3 HHX MOXKET He JOCTATbCH HH
OZHOro mpeamera?

51*. (/IT'Y, Guon.-mous. u reorpad. dax., 1977 r.). Ckoabko
CYLIECTBYET HATyPaJbHBIX uHcea MeHblIHX 10¢ n gensmuxca Ha 4,
B JIECATHYHOH 3alliCH KOTOPHIX BCTPeYaloTCs ToabKO mupst 0, 1, 2,
3, 5, KOTOphle HH B OZHOM W3 5THX UHCEJ He NOBTOPSIOTCS?

52. ('Y, mardak, 1978 r.). CKONBKO Pas/MUHBIX IIECTH3HAYHBIX
4HCe MOXHO COCTaBHTB u3 wudp 1, 2, 3, 4, 5, 6, 7, uTo6bl mUBPH
He MOBTOPAJIHCh H KpaHHue HU(Pbl 6bIY YeTHBIMH?

53. (B33MC, 1978 r.). CKOJIbKO pasjHuHBIX YeThIPEX3HATHBIX
YHCes, NeNAMUXCA Ha 4, MOXKHO CoCTaBUTb u3 uudp 1, 2, 3, 4, 5

54. (JIT'Y, dak. 5KOHOMHYECKOH KHGEPHETHKH, XHMHUECKHE, [ICHXO-
sorun, 1977 r.). CKOMBbKO CYHIECTBYET HATYPasbHBIX UHCEJ MEHBIIHX
10%, B 3amuCH KOTOPHIX B AECATHUHON CHCTEMe Bce YHCa PasJIMYHbBI?

55. (JI®IU, 1977 r.). CKOMbKO PA3IHUHBIX MATH3HAYHBIX quce,
HE CONepKallMX OAWHAKOBHIX IHM(pP, MOXKHO HamucaTb NPH NOMOIH
wp 1, 2, 3, 4, 5, 6, 7, 8, 9?

56*. (YpI'¥Y, 1977 r.). CkonbKO €CcTh UeThIPeX3HAUHBIX qHCelI,
3amuCh KOTOPBIX B NECATHYHOH CHCTEME CYHCJIEHHS CONEPKHT He Gosee
JABYX DPasHbIX mu¢p?

57%. (KT'Y, mexmar, 1978 r.). Cko/JbKO CyIIECTBYeT pas/HUHbIX
CeMA3HAYHBIX 9HCEJ, CyMMAa MDD KOTOPLIX YeTHAs?

58*. (KI'Y, BMK, 1978 r.). CKombKO pasJHUHBIX 4-X 3HAUHBIX
UHCEJI MOXHO HAIMICaTh, MOJb3ysAch Ludpamu 1, 2, 3, 4, 5, 6, 7, 8
TaK, YTOOBl B KaXXJOM H3 HHX OBJIa TONBKO OJHA eIMHU1IA, eCJH
Jo6ast Apyras mpdpa MOXKET BCTPeuaThCs B 3alHCH 3THX YHCEN He-
CKOJIBKO pas?

59*. (KT'VY, 1978 r.). CKONbKO pPasJHUHBIX CEMH3HAYHBIX YHCEJ
MOKHO HamHCaThb, TOMb3YACh TOJNBKO Tpemsa mudpamu 1, 2, 3, mpu
ycnoBHH, 4TOOB! L(pa 2 B KaxKAOM UHCIe BeTpeyanach 2 pasa?

60*. (JII'Y, matMex u ¢ak. NPHKIAAHOH MATeM. M IIPOLECCOB
ynpassienusi, 1977 r.). CKOJIbKO MIeCTH3HAYHBIX YHCEJ COJEPAKHUT
TOYHO YETHIPE Pa3JIMYHBIX LHUGPHI?

61*%. (KT'Y, mexmat, 1978 r.). CKONbKO pasiHuHbIX YHCeJ, MEeHb-
wux uyem 2-108, KoTOpble AeaaTcs Ha 3, MOXKHO HANMCATH IIPH OMOIIH
wipp 0, 1 u 2 (naunnathest ¢ O uncna e MoryT)?

62%. (KI'Y, Mexmar, 1977 r.). CKoJIbKO €cTb YeThIPEX3HAYHBIX
HHCEJI, 3alHCh KOTOPHIX B JECSTHUHOH CHCTEME CUHCJIEHHSI COAEPHKHT
He Gosee ABYX PasHbIX LHQP?

63*. (MMHX, 1978 r.). U3 18 pasHbiX 1BETKOB HYXKHO COCTABUTE
OyKeT Tak, 4TOGbl B HEro BXOAMJIO HE MeHee 3-X LBETKOB. CKOJb-
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KO PpAa3jIHYHBIX CIOCOGOB CYLIECTBYET MJSI COCFABJEHHS TaKOTo
Oykera?

64*. (KI'Y, mexmar, 1978 r.). CKOJbKO Pa3/IHYHBIX UHCEJ, MEHb-
mux 2-108, MoXHO HamucaTh npH rmodomd wudp 1 u 2?

65*%. (KI'Y, mexmar, 1978 r.). CKOJbKO CYLIECTBYeT PasHYHBIX
IIECTH3HAYHBIX YHCEJ, y KOTOPHIX TPH LM(PbI ueTHHE, a TPH Heyer-
HEIE?
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