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I1peaucioBue

Yacrb 3 cocrouT u3 mectu naparpadoB: TPUIOHOMETPUIECKHE IIpe-
00pa3oBaHus, YpaBHEHUs, HEPABEHCTBA, apu(PMETHIECKIE U T€OMEeT-
pUYECKHe IIPOrPECCUM, TEKCTOBbIe 3ajadn. llaparpadnl mgeasarcs Ha
IIYHKTBI II0 THUIlaM 3aJ1a4. HpOI/IBBOI_H/ITCH cucreMaTu3aluga THIIOB
BCTPEYAIONINXCS 3a/1a9 U MeTOI0B uX pemennii. Cxema pelnennii ypas-
HEHHUil OIpeIeIeHHOrO BHUIa IMOI00paHa TaKUM 00pas3oM, 9TOOBI pe-
menre ObLIO HanboJiee IPOCTBIM. Takas cucTeMaTH3alus IOMOIraeT
OIIPEJEJINTD, K KAKOMY THILY 3a/1a49 OTHOCUTC JIaHHas 3a/1a49a U OIITU-
MaJIbHYIO CXEMY €€ peIleHns. JTO IoMoraeT 60j1ee JIErKOMY YCBOEHUIO
MaTepuaJia, JIydlleMy 3allOMUHAHUIO.

B nagaJsie naparpada oObITHO IPUBOJATCS KPATKHUE CBEJIEHUs, Ha~
pUMepP, TPUTOHOMETPUUIecKue PpOPMYJIbI, OlpeiesieHus apudmMeTntie-
CKUX U F€OMETPUYECKUX IIPOI'PECCUil, X OCHOBHBIE cBOiicTBa. [Ipes-
MIOJIAraeTCs, YTO YUTATEIb 3HAKOM CO IMIKOJILHON IIporpaMMoil u cobu-
paeTcs yIIyOUTh y2Ke UMEIOIIMecs y Hero 3HaHUsI U HAYyYUTHCH pa-
BWJIBHBIM II0JIXOJIaM U CXeMaM PeIeHuil ypaBHEHUN U HEPABEHCTB.

[Tpu pabore ¢ mocobremM peKOMEHIyeTCsI BHAYAJE IPOINTATD UMe-
IOIILYIOCsST KPATKYIO0 TeOPETUYEeCKyIo JacTh. Ilepes pemenuem 3aia4qn
BHadJaJIe CJIeyeT pa3obpaThbcsi K KAKOMY BUY OTHOCHTCS MJIA K KAKO-
MY BHJy CBOJIMTCSI MMEIOIIASICS 381294, a 3aTeM BOCIOJIb30BATLCS CXe-
MOit perierus 3a7a4 3roro Buga. Jlaxe, eciiu Bam sicHo, Kak periaThb
3a7a9y, HeoOXOAUMO MOAyMaTh, a HanboJiee Jin MpocToe pernrenne Bol
BBIOpAJIN, HET JIU JPYroro 6ojiee JIETKOTO PeIeHns.

Nwmeromuecst 3aga4dn pacipenenenbl Ha ase dactu. OmHa 9acTb
IIpeJiojaraeT pelnieHre 3ajad Ha 3aHsITUH 110JI PYKOBOJICTBOM IIpe-
nofaBaress. pyrag 9acTb — I CaMOCTOATEILHOTO PEIIeHus J10-
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Mma. Jlomarraue 3aa9u peiHA3HAMEHBI JIJIs 3aKPEIJIeHsT MaTepuala,
HPOIJICHHOI'O Ha 3aHATHH C IpenojaBarejiieM. Kak mpaBuso, 3ajadu
[IO0OHBIE JTOMAIITHUM YK€ PEIeHbl Ha 3aHATUM.

YacTp 33721 npuBeseHa ¢ MOAPOOHBIMU PENIEHUSIMU B Pa3jiesie
“OTBeTbl, yKa3aHus, pelleHns’ B KOHIE Iocobusi. VHorma perieHust
[EPBBIX 33184 BCTPEYAIONINXCS BUIOB 0JIPOOHO Pa3oOpaHbl B pa3Je-
Jsie “OTBeThl, . ..". PeKoMeH 1yeTcst TpounTaTh pelleHune, TPUBEIeHHOe
B kuure. [lousaTs, 1odeMy aBTOp IIpE/IIIOYES UMEHHO TaKOE PeIleHune, a
ue apyroe. Ilpu perernn momoOHBIX 3389 HAYIUTHCS UCIOIH30BATH
[IpeJIOYKEeHHBI criocod u popMmy 3armcu pemnrenns. [t aHaTOrTIHBIX
3a/1a4 peIeHns: He IPUBOJISATCH, & JIAI0TCS TOJBKO OTBETHI. B HEKOTO-
PBIX 3aJIadax CIIEIUAJIBHO OTBETHI HE MPUBOJSITCS. JTO TaK HAa3bIBae-
Mble “recToBble” 3aga4un. C IOMOIIBIO TECTOBBIX 38184 IIPEIOAABATE b
JIETKO MOYKET IIPOBEPUTH, OJATOHSIET JIU YIEHUK CBOU OTBETHI K 3312~
vaM win HeT. KpoMe Toro B TeCTOBBIX 3a/ia9ax, UMEIOTCs OIlpeJIesIeH-
Hble TOHKOCTHU, KOTOpbIe HaJ0 3aMeTuTh. U mpernonaBaress mpoBepsi-
€T, YCBOWJI JIM YYEHUK MX. 3aJIa9M, SBJISIONUECS B CBOEM IIYHKTE II0
CPaBHEHUIO C OCTAJILHBIMU CYIIECTBEHHO 60JIee CJI0KHBIMU, OTMEUYCHBI
3BE3I0YKOI.

B nocobuu comeprkarcs 3a1aUu U IpoCThie, U cjaoKHbIe. OCHOBHAST
Macca 3aJ7a9 B3sdTa U3 BCTYNUTEIbHBIX 3K3ameHoB B MI'Y. B srom
caydae ykazaH (QakyJIbTeT, T, HOMEp 3aJadu U obIee KOJUIECTBO
3agad4. JI71s1 BBIE3HBIX 9K3aMEHOB YKa3bIBAETCsI TOPOJI, B KOTOPOM 3Ta
3aja9a JlaBajach. JacTh 3a/ad B3ATa M3 MOCOOUIl 10 3JIEMEHTapPHON
MaTeMaTHKe, IIPUBEJIEHHBIX B CIIUCKE JINTEPATYPbI (HEKOTOPbIE U3 HUX
[IPU 9TOM M3MEHEHBI), MJIH COCTABJICHA ABTOPOM.

ITocobue mpesHaszHAUEHO, B MEPBYIO OUYepeb, JJIS aOUTypPUEHTOB
BY3o0B ¢ nosbimmeHHbIMu TPEOOBAHUAME 110 MATEMATHKE, JIJIs CJIyIIa-
Tejell OJITOTOBUTEILHBIX OT/IEJIEHUI M KypCOB, YUaIluxcs MaTeMa-
THYECKUX KJACCOB. B TO ke Bpems 3HAHUS IPHUBEJEHHBIX [TPUEMOB
PeIeHns 3a/1a9 OKAXKYTCs TOJIE3HBIMU U JIJIs JIFOOOIO IIKOJIBHUKA.

Tanees 9. M.



OcHoBHbIE TpUrOoHOMEeTpuUiecKne (hpopMyJIbl

. 9 9 sin « cos
sin“a+cos“a=1, tga=——, ctga=— tga-ctga =1,
cos « sin «
9 1 9 1 1
1+4+tg a=—", I+ctg®a =—5—, coseca =———, seca = .
cos? sin“ « sin a COoS (v

DOyHKOUN CyMMbI M1 Pa3HOCTHU yTJIOB

sin(a + ) = sin acos 8 + sin B cos o,
sin(a — ) = sinacos B — sin 8 cos a,
cos(a + ) = cosaccos § — sin Bsin a,
cos(a — ) = cos awcos 3 + sin fsin «,

tga+tgp tga —tg S cosa # 0
t = t — = —
gla+5) 1—tgatgp’ gla—8) 1+tgatg B cosB#0)’
ctga ctgB—1 ctga ctgB+1 [sina #0
t =— ct — = . .
cte(a+0) ctga+ctg B’ cte(a—F) ctg S —ctga \sinf # 0

PyHKIIUU JTBOMHOTO U MOJIOBUHHOIO yTIJjIa

sin 2a = 2 sin « cos
2 2

cos2a = cos?a —sin®a =2cos?a —1=1—2sin’a,
2tga 9 1+ cos2a . 9 1 —cos2a
tg2a = ————, cos*a= ———, sin“fag= ——.
1 —tg o 2 2
IIpeobpazoBanme cyMmbl (DYHKIUI B ITPOU3BE/IEHUE
sin a+sin f=2sin a—;—ﬁ cos #, sin a—sin f=2sin a;ﬁ cos 062&,
cos a+cos =2 cosa+ﬂ cos ; , cosa—cos f=2sin ﬂ;a sin a;B,
sin(a + sin(a —
tgaﬂgﬁZM, tga—tgﬁzﬁ,
cos acos 3 cos acos 3
ctga—i—ctgﬁzw, ctga—ctgﬁzw.
sin acsin 8 sin asin 8

Paznoxkenue IIpoun3BeadeHnsd B CyMMY MJIM Pa3HOCTb
1
sinasin f = i(cos(oz — fB) — cos(a + 5)),

cosacos 3 = %(cos(a — B) + cos(a + 5))7

L (sin(a — B) + sin(a + ﬁ))

sinacos 8 = 3



omnonanTEebHBIE TPUTOHOMETPUYECKE (POPMYJIbI:

Dopmyiibl YHUBEPCAJILHOU TPUTOHOMETPUYIECKON
MMOJ/ICTAHOBKH

«a e
2tg — 1—tg“—
Sina:72a, cosazig, a# w4 2kw, keZ,
1+ tg2— 1+ tg?—
2 2
thg 1—tg2g
tgaziga, ctgaziaz.
1—tg“— 2tg —
£9 &9

DopmyJibl ITPUBE/IEHUS

sin(a + 27) = sin «, sin(—a) = —sin«, sina = cos (g - a),
sina = sin(m — ), sina = —sin(7 + a),
cos(a + 2m) = cos a, cos(—a) = cosa, cos @ = sin (g - a),
cosa = — cos(m — a), cosa = — cos(m + ),
tg(la+7) =tga, tg(—a) = —tga, tg a = ctg (g — 04),

7r
ctg(a+ ) = ctga, ctg(—a) = —ctga, ctga = tg (5 a a).
BBenenue 10MOJTHUTEIBHOTO yTJia

IIpu npeobpazoBanuu BbIpazkeHusl BUJA a Sinx + bcosx ymnobHo Boc-
MOJTB30BATHCS BBEJICHUEM JTOTIOTHUTENLHOTO yriia. [lycrs uncna a u b
OJTHOBPEMEHHO He paBHbBI HYJIF0. Torma

a
asinx + bcosz = Va2 + b2 (
va? + b?

Bsenem yron ¢ Takoit, 4TO COS@ =

. b
SINT + —————COS T |.
va? + b2

a . b
_— SiNY = —F———.

)

va? + b? va? + b2
Taxoit yros ¢ cyiecTByer Jijis JIIOObIX ¢ U b M TakKuX yrjoB OEcKo-
HEeYHOe MHOXKecTBO. HaM JocTaTovHO B3SITh OOWH U3 HUX, HAIIPUMED,

Va? +b? Va? +b?
Toryia o dpopmyisie cuHyca CyMMBI JIBYX YIJIOB

asinz +bcosx = \Va? + b?(cos psinx + sinpcosz) =

=Va? +b%sin(z + ¢).

@ = arcsin npu a > 0; ¢ = arccos upu b > 0.



HexkoTopsblie nosie3able popMyJIbl

coST=Cosy < T =yt 2k, sinx=siny < T =yt 2k,
—Cosy x =—y+2m, —siny x =m—y+2m,
= k s = k )
tgxr =tgy & v ‘Z+ i ctgxr =ctgy & TEym
X 7’5 bl + l’ﬂ', € 7é lﬂ-a
sinx = cosy < cos (% — iL‘) = COoS Y.
®opmysibl TPOHOTO yTJia
sin 3o = 3sin o — 4sin® o, cos3a = 4cos® a — 3cos
3tga —tgla ctgla — 3ctga
tgda = ———, tgdag = ————
890 T T T 3tga B2 = Ty e — 1
TpuronomerpudecKnii Kpyr tg
A
V3
sin
A
3
-3 4 % 30 g B, oty
% 1 -
3
) fi d
T ? z 3
2
b 0
L . » COS
LEEE KK
3
_5m 14 3
X3 r _\/3—
_3TTE —‘é -
- = -3 -1

(NI
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Pentenue npocreiinimx TpUroHOMeTPUIECKUX yPaBHEHUN

sinx =1 <:>:c:g—|—2k:7r, cosr =1 & x = 2km,
3 r ==+ 2km, 3
s.in:L‘:£ & SW cos:L‘:£ <:>x=jzz+2k7r,
2 L $:?+2lﬂ', 2 6
2 [z =% + 2km, 2
simaﬁ:£ & g‘ (:osx:£ @x:iﬁ—i-%m,
2 |z =] +2Im, 2 4
si 1 & o= 2k cos 1 & j:W+2k:
inxr=— == r=4— ,
2 x:%’r—i-QlW, 2 3
sinz =0 & =km, cosx =0 @ng—i-lm,

1 r=—% 4 2k, 1 2
sinr=—— g cosT = —— (:)x:ii—Fka,
2 |z = —3F +2Im, 2 3

2 [z = —2 + 2k, 2 3
sinfc:—£<:> gﬂ cosx:—£<:>x:ﬂ:1+2k7r,
2 L $:—T+2lﬂ', 2 4
3 [ = —% 4 2km, 3 2
sinx:—£@ ;’ COS.’L':—£<:>$::E£+2]€7T,
2 |z = -5 +2Im, 2 6
sinxy = —1 <=>.T=—g+2k7l’, cosx =—1 & x=mn+42kn,

sinz = a < r=(—1)*arcsina+knr cosz =a < x = +arccosa + 2k,
x = arcsina + 2k,

<1
< x = w—arcsina + 2lm, upi faf <1
tg:n:\/§ <:>.1‘:§+k‘71', ctg:)::\/§ @xz%—i—kw,
tgr =1 <:>.1‘:%+k71', ctgx =1 @x:g—i-kw,
3 3
tgm:\g @m:%—i—kﬂ, ctgm:\g @xz%—i—kﬂ,
tgx =0 & x =k, ctgx =0 <:>.’B:g+kﬂ',
3 3
tgx:—?@m:—%—l—kﬂ', ctgm:—\sf <:>$:—g+k‘ﬂ',
tgr =—1 @x:—nglm, ctgr = —1 @x:—gqtlm,
tgx = —V/3 @x:—g—f—lm, ctgr = —/3 @x:—%—klm,

tgr =a & x=arctga+km, ctgr=a & x=arcctga+km.
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Oo6parHble TpuroHomerpudeckne yHKIAN

arcsin x

OJ13: —1 <z <1,

00J1aCTh U3MCHEHUS:

T < .
— — < arcsi
2

T
nxég,

MOHOTOHHO BO3pacCTaeT,

HeueéTHad.

O/13: z € R,

00J1aCTh U3MCHCHUA:

0
3 < arctgx <

™
27

MOHOTOHHO BO3PaCTaeT,

HeYETHAad.

. ™
arcsin x + arccos xr = 5,

arccos r

q

™

ol

0o 1 7

OJ3: —1<x<1,

00J1aCTh U3MECHEHU:

0 < arccosz < T,

MOHOTOHHO YOBIBaEeT,
arccos(—x) = 7 — arccos x.

arcctgx
y

SF

0

O/13: z € R,

0b/1aCTh U3MCHCHUS:

0 < arcctgz < m,

MOHOTOHHO yOBIBAET,
arcctg(—z) = m — arcctg x.

arctg x + arcctgx = g
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11 IIpeobpa3oBanue TPUTOHOMETPUIECKUX
BbIpaKEeHU N

11.1 JJoka3aTh TOXKJIECTBa

3
11.1. sin®a+cosba=1— Zsin2 20

5
11.2. cosa + cos2a + cos 6o + cos Taw = 4 cos % Cos ?a cosda.

3

11.3. sino — sin 2« + sin 3a = 4 cos o sin % cos ;.

B samagax NeNe 11.4 — 11.5 a+ B+ v = 7 (manpumep, «, 5,7 —
YTJIbl TPEYTOJIbHUKA).

11.4. sina+sinﬁ+sinw:4cos%cos§cos%.
a B, v v, «
11.5. tg—tg—+tg=—tg—- +tg-tg—=— = 1.
epley Tleytey Tlegtey
sin 12 cog (Do
11.6. cosa + cos2a + cos3a + ...+ cosna = 2 2
sin §
2
1 1 1 1
11.7. coi+ ——— =ctga — ctg 2"a.
Sin20¢—i_sinélac%_sinSa+ +sin2"a caeam s

lomalnuee 3amaHue
11.8. sina + sin 3a 4 sin b« + sin 7o = 4 cos « cos 2av sin 4av.

1—tga 1 — 2sin’a
l1+tga 1+sin2a’

11.9.
11.10. tg3a =tgatg2atg3a + tga + tg2a.
11.11. tg3a =tga - tg(60° — a) - tg(60° + «).

11.12. sin?(a + () —sin? @ — sin? 3 = 2sin asin B cos(a + 3).
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B zamaugax NeNe 11.13 - 11.15 a+ S+ = 7.

11.13. Hoxasare ToxKaectrBo tga +tgf +tgy = tgatgBtgny,
ecmm a+ [+ =m.

11.14. ctga ctg S+ ctg S ctgy + ctgy ctga = 1.

a B Y a B g
11.15. ctg — tg — tg — = ctg — ctg — ctg —.
cg2+cg2+cg2 cg2cg20g2

1)a - si
11.16. cos? a+cos?2a+...+cos?na = ﬁ+cos(n+ .)a S na
2 2sin o

(n+1)a
2

sin % sin

11.17. sina +sin2a +sin3a + ... + sinna = —
Slni

11.18. (Osmmmnunaza “ITokopu Bopobbessr ropsr”, 2007, 5(10))

Yemy paBHO 1siToe (B HOPsijIKe BO3PACTAHUS ) U3 HATYPATBHBIX YHCET
N, YJIOBJIETBOPSIIOIIUX HEPaBEHCTBY sinl 4+sin2 4 ... 4+ sinn < 07

n  cos(n+ 1)a - sinna
2 2sina

11.20. cos® o + cos® 2+ . .. + cos® na =

11.19. sin2a+sin?2a+...+sin?na =

3 sin ¥ cos ("gl)a sin 371704 cos 3(nJ2rl)a
- 4sin § 4sin 32
11.21. sin® o +sin® 20+ ... + sin® na =
3Sln 2 sin (n +21) Sln 33& sin (ngrl)a
- 4sin § 4sin 32

11.22. cos* a4 cos* 2a+ ... + cos* na =
3n  sinnacos(n+ 1)a  sin2nacos 2(n + 1)«
= — - + :
8 2sin o 8 sin 2«

11.23. sin*a +sin*2a + ... + sin*na =

_ sin2nacos2(n+1)a  sinnacos (n+ 1)a n 3n

8sin 2a 2sina 8
11.24.F ! + ! +...+ ! =
cosacos2a  cos2acos3a cos(n — 1)acosna
tgna tg o

sin «
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11.2 JIoka3aThb paBeHCTBa

™ 2T 1
11.25. cos — cos — = —.
5 5 4
T 27 47 1
11.26. — — —_— = —.
cos 9 Cos 9 cos 9 3

T 2T 3 A7 5m 1
11.27. cos 11 CcoS 1 Cos 1 cos 11 cos 1 = GER

11.28*(Ommvmmaa “Tlokopu Bopobbernt ropsr”, 2008, 8(10))

Berauncsmts logy(sin 1° - sin3° - ... - sin 89°).
% s 2 3T nmw 1
11.29.7 cos Cos Ccos - ...+ COS = —.
2n+1 2n+1 2n+1 2Zn+1 2n
2 4 1
11.30. (308—7r —i—cosi = ——.
5 5 2
2 3 4 5 6
11.31. COS%-FCOS??T-FCOS?W-‘rCOSTﬂ-—i—COS?ﬂ-—i—COS?ﬂ- =0.
2w 47 61 1
11.32. — — — = ——,
cos - + cos - + cos - 5
5 7
11.33. Cosg ~+ cos g + cos g =0.
2 4 61 2nm 1
11.34. = ——.
CO8 1 TS g TS g T TS T T g
2 4 2 8 4 8 1
11.35. (30877rcos77r 4—(:0877T(3<)s77r —H:os%rcos%r = 5
11.36. sin o7 sin - —
.36. sin — sin — = —
10 10 4
2
11.37. sin " sin 27 = V5.
5 5 4

2 3 4 9
11.38. s.ingsinjwsin?ﬂ-sin?7T = \12
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T . 2t 3T . nmw _\/2n+1

11.395* Lgin

sin sin -...-sin =
2n+1 2n+1 2n+1 2n+1 2n
T 3T NG
11.40. — — = .
cos 10 cos 0= 1
11.41** smlsm2—7rsm3—ﬂ- -...-sin (n— 1)7r = \/ﬁ .
2n 2n 2n 2n on—1
2 3 -1
11.42%* cosicosjcosj - ...+ COS (n )W = \/ﬁ
2 2 2n n on—1
92T
11.43. ¢ —t 22 =5,
g5t
11.445% tg2— " {2 2m tg? 5T g2 2n+1
A 1 i1 B a1 a1 '
,Z[OMaIHHee 3aJlaHnue
11.45. 2 3 1
cos—cos—cos— = —.
7 7 7 8

2 4 1
11.46. coszcos—wcos3—7Tcos—7r = —.
9 9 9 9 24

11.47 T 27 3T 47 5 6m 7T 1
.47. cos — cos — C0S — COS — COS — COS — COS — — —.
15 15 15 15 15 15 15 27

T 2 47 8 167 1
11.48. cos — c0oS — COS — COS — COS —— = —.
33 33 33 33 33 25

2 3 4
11.49. Cosg —i—cos% 4—(30537r —H}os%r =0.
11.50. cos * + cos oF —
.50. cos — +cos — = —.
15 5 2
3T 5T 1
11.51. — — — = —.
cos7—|—cos7+cos7 5

13anaun ¢ JBYyMsi 3BE3/I0YKAMHU TIPUBEIEHBI KAK UMEIONINe MeCTO (POPMYJIBI, a
He [1J1d pellleHusd IIPHU IMOATOTOBKE K BCTYIIUTEJIbHOMY dK3aMeHY.



2 4 8
11.52. cos?7T + cosér + cos g =0.
T T 5m @2n—-1)r 1
11.53. — = —
cos 2n_H—i-cos 2n_’_l—&-cos 2n+1+ +cos L1 5
2 4 2 8 4 8 3
11.54. cosgcosg +cos§cos§ —H:osércosér = vk
11.55. sin " —sin & — L.
10 10 2

2 3T \ﬁ

0
11.56. sin —sin —sin — = —.
sin 7sm 7 sin 7 3

2T 47 V3

T
11.57. sin —sin — sin — = —.
sin 9 sin 9 sin 9 3
2 3 1
11.58. cos%cosgwcosg7T = T

2
11.59. cos — cos aill Cos 31 cos 41 = é
10 10 10 10 24

2
11.60. sin ~sin 2" sin 8 — 1|
g Ty

3 2
11.61. sin%sing = \4[

oo . 2r . 3rm . 4r /5
11.62. SIHESIHTOSIHESHITO = o1

11.63.
3
sin 10° sin 20° sin 30° sin 40° sin 50° sin 60° sin 70° sin 80° = ok
T 2T 3T
11.64. tg?—tg?—tg?— =71.
g 7 g 7 g 7
T 2T 47
11.65. tg?—tg?—tg>— =3
g 9 g 9 g 9
T 2T 3T 47
11.66. tg?—tg?——tg?—tg?— =9
89 g gy
2 3 -2 -1
11.67. tgitgitgi-...-tg(n )th(n )le.

2n 2n 2n
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11.3 Bpruuciaurn
11.68. sin? T + cos? 31 + sin? 5—7T + cos? 71
R 8 8 8 8’

11.69. tg435° + tg 375°.

11.70. (MI'V, Omumuumaza “JTomonocos-2007", 1(10))
Boruucsus (sina — cos ) (sin 8 — cos ), ecau sin(a + 8) = 0,8 u
cos(a — ) = 0,3.

11.71. (MI'V, nouBoBe/ieHusi, TI06ATBHBIX IPOLIECCOB M BBICITIAsI
IIIKOJIA COBPEMEHHBIX COIMAIbHBIX Hayk, 2008, 3(7))

o 3 3T
Borauciuts tg (Z + 2@), €CJI COS (v = 5 u 3 <a<0.

11.72. (MI'V, nousosesenusi, 1998, 2(6))

« 3
Haiimure cos 5 €CJIM W3BECTHO, 4TO tgav = 1 nn<a<2m Ycrano-

BUTE 06e3 moMoIu TabJINI] U KAJIbKYJIATOPA, KAKOe U3 Iuces 0OJIbIIe:

S 2
cO8 | MM .
11.73. (MI'V, reosormueckuii, sKoHOMUYECKHI, . .., 2010, 3(6))

. 1 s
Haitnre cos a 1 tg 2a, ecyii m3BECTHO, YTO Sin v = 3 7 COS (a— §) <0.

11.74. (MI'V, skonomuueckuii, 1992, 1(6))
. ™ ™
sin (Z — a)‘ + log% cos (Z — Sa)

€CJIM U3BECTHO, 9YTO sina — cosa = %

Borauciurs logo ,
5

11.75. sin 15°.

11.76. sin 18°.

1
11.77. cos (arcsin §>

11.78. arcsin (sin 5).
11.79F (MTV, mex-mar, 1999, ycTrbIii)
19 3
arctg 8 4 arctg 2 + arcctg ( - 5)
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,Z[OMaIHHee 3aJaHue

11.80 sin4z+cos43 +Sm45—+cos 71
e 8 8 8 8’

11.81. sin ——1—51n43—+51n 5—7T—|—51n 7—7T
" 16 16 16 16

11.82. tg255° — tg 195°.

11.83. (EI'S, 2009, B6)
2 cos? 10
117r

ctg Jo -sin T 5

11.84. (cos70°+cos 50°)(cos 310°+cos 290°) 4+ (cos 40°+cos 160°)
X (cos 320° — cos 380°).

11.85. (MI'V, BMuK, 2006, ycrHbrii)
8 cos 260° sin 130° cos 160°.

11.86. (MI'V, BMuK, 2006, ycrubrit)
20 sin 80° sin 65° sin 35°
sin 20° + sin 50° + sin 110°°

11.87. (MI'V, nousosexnenus, 2002, 2(7))

51
cos —.

8
11.88. (MI'V, mousosesenusi, mait 2004, 1(6))
sin 255°.

11.89. (Yepuomopckuii -1 MI'Y (r. CeBacronoss), 2007, 1(10))

VYupocrture n 3aTeM BhraucauTe npu « = 180° 3HaUEHNE BBIPAYKEHUS

cos? (135O — %) — cos? (495O + %)
11.90. (MI'V, nmousosesenusi, mait 1996, 1(6))

T . 3
Haiimure cos (a + §>, €CJIM M3BECTHO, 49TO Sin o = 5 atga > 0.
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11.91. (MI'V, nousoseznenus, 2000, 3(7))
4
Haiimure tg2q, ecam m3BecTHO, 9TO Sinq = =3 a sinda > 0.

11.92. (MI'V, nousosesenus, 2002, 2(7))

Boraucnurs tg 3, eciim sina = 2 cos a.

11.93. (MI'V, nousosenenus, 2006, 1(7))

5 3
Haiitun sin (g + 2a>, ecmn tga = I

11.94. (MI'V, conmosiornueckuii, 2008, 2(7))

T
Haiitm ctga —tga, ipu a = —.

8
11.95* sin42°.

1
11.96. sin (2 arccos 4>.

1 1
11.97. sin (2 arccos 4) .

1
11.98. tg (2 arcctg 3>.

11.99. (EI'S, 2002, B6 — demosepcus)

2
Hajizure 3nadenne Boipazkerns 2v/5 ctg (arcsin g)

11.100. sin(arctg2 + arctg 3).

11.101. (MI'V, BMuK, 2006, ycrHbiii)

Haiiiure Bce HaTypabHBIE N, YAOBJIETBOPAIONINE YCIOBHUIO

)
arctg 3 4 arctg (2 +— ) <o
v3) "

11.102. arccos (cos 10).

11.103. arccos (sin4).
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12 TpuronomerpuiecKne ypaBHEHUs

12.1 CsBeageHue K OJJHOMY apryMeHTY U OAHOI (byHKITUN

Tpuronomerpudeckue ypaBHEHHUS YACTO CBOAATCI K HAXOXKIEHUIO
KOpHEell ajredpandeckoro ypaBHeHUs U MOCJIEIYIONIEr0 PENIEHUs IPO-
CTelIX TPUroHOMeTpruiecKuX ypasuenunii. [Ipu cBenenun x anredpa-
MYeCKOMY YPaBHEHUIO BHAYAJE HEOOXOJIMMO CBECTH K TPUTOHOMETPH-
YeCKOMY YPaBHEHUIO ¢ OJMHAKOBBIM apryMEHTOM, a 3aTeM, He U3Me-
Hsisl apI'yMeHTa, CBECTU K aJrebpandeckoMy YPaBHEHUIO OTHOCUTEb-
HO OJIHOH (DYHKITMU CHHYC, KOCUHYC, TAHI€HC W/ KOTAHTEHC.

12.1. 2cos?z + 5sinxz — 4 = 0.

12.2. (MI'V, reosoruveckuii, 1966, 3(4))
4sin*z + cosdr =1+ 12 cost .

29
12.3. cos'¥z +sin'' 2 = —.
Cos T +SsImn - x o

12.4. sin3xz —sinllx = 0.

12.5. (MI'V, nousoBejienus, riiobasbHbIX mporeccos, 2007, 4(8))

sin? 11z = cos? 17x.

12.6. (MI'V, mex-mat, 2008, 2(6))

Uropnb pemrans TpUTOHOMETPUYIECKOe yPABHEHNE U MOIYIU OTBET

T dr 7
—1)"— — 4+ - +2 Z.
(-1) 6+7m’ 3 6+ 7wk, n,k €

OrBer B KOHIlEe yUeOHUKA BBITJISIIE] HHAUE:

5 2
—%+27m, %+§k’ n,k € Z.

[IpaBuwibHbIit Ju oTBer nostyuni Urops? IlpuBectu npumep Tpurono-
METPUYIECKOTO YPABHEHHUs C OTBETOM KaK B yueOHUKE.

12.7. (MT'Y, mex-mar, 2010, 3(6))

Haiinnre HanMmeHnbiliee U3 MOJOXKUTEIbHBIX 3HAYCHUN (DYyHKITIN

4
3cos?z 4+ 2sinx —1°




,Z[OMaIHHee 3aJaHue

12.8. (MTY, 2011, 2(8))

(cosx —sinx)? = 1.
12.9. ctg?z = 3.
12.10. cos?3z —sin? 3z = 1.
12.11. 3sin?x + 7cosx — 3 = 0.

12.12. (MI'V, daxyasrer Loc. ynpasmaenns, 2009, 1(7))
cos2r + 3sinx + 1 =0.

12.13. cos2x — Hsinx — 3 =0.

12.14. (MI'V, reorpaduueckuii, maii 1999, 1(6))
3cosdx + 5sin2z = —1.

12.15. cosz — cosg =2.
12.16. sin~ +cos = =1
16. sin - +cos5 =1.
12.17. (MLY, ®BB, 2009, 4(9))
8 cos?(5x) — 4cos?(10z) = 1.

12.18. (MI'V, 6uosoro-nousennsiit, 1968, 2(5))

cosdx + 2cos?x = 1.

12.19. (MI'V, NICAA, 1998, 1(7))
sin? z + sin? 6z = 1.
4T

12.20. sin2x = cos? g — sin 5

12.21. (MI'V, 6uosnornuecknii, 1984, 2(5))
9 7 1
2 cos 2z + cos? g — 10cos (g — :I:) + B = icosx.

12.22. 3 = + V3 ctg b

sin? 5z
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12.23. (MI'V, ncuxosnoruueckuit, 2003, 2(5))

sin 3rsinx = s
12.24. (MI'V, dunonornveckuii, 1974, 3(5))
sin z + cos* z = sin 2z.
12.25. sin®z 4+ cosP z = ﬂ
128

12.26. (MI'V, cormonoruyeckuii, dumonornydeckuit, 2007, 5(8))

5
5 cos (2x+g> = 4sin (g —x) —1.

12.2 OpHOpOAHBIE ypaBHEHUS

YpaBHeHus: Buia
A SN + a1 8in™ P xcosz 4 ...+ arsinzcos” x4+ agcos” z =0

rjie ag,ai,--.,0a, — JEACTBUTE/NbHBIE YUCJIa W CyMMa ToKazareseil
cTereHeil Py SiN T W COS T B KaXKJIOM CJaraeMOM paBHA N, HA3bIBa-
T0TCST 0OHOPOIHBLMU OMHOCUMeEAbHo sin T, cos z. Takoe ypaBHeHue mpu
cos ¢ # () 9KBUBAJIEHTHO yPaBHEHUIO

antg"z + an_1tg" 4+ ...+ artgr +ap =0,

KOTOpOE IOJIyYaeTCsl U3 MCXOMHOIO JieJIeHneM 0benx JdacTeil ypapBHe-
Hug Ha cos” x.

HeKOTOpre TPUTOHOMETPHUYIECCKUE YPAaBHEHUA CBOAATCA K OJJIHO-

POJIHBIM C TIOMOIILIO TIpeJicTaBaenus 1 = sin? z + cos® x.

12.27. sinx — 2cosxz = 0.
12.28. 3sin?z — 5sinzcosz + 2cos? z = 0.
12.29. 3sin’z — 5sinzcosz + 8cos? x = 2.

12.30. 2sin’z — 3sinz = 2 cos®x + cos .

domantHee 3a1anue
12.31. sin?z — 5sinzcosz + 6cos z = 0.

12.32. 3sinzcosx + cos? z = 2.
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12.33. (EI'9, 2007, C2)
sin?x 4+ GSinxsing + 9 = 9 cos? z

2

12.34. 2sin’z — sin? z cosx + 2sinz cos? & — cos® x = 0.

12.35. (MI'V, nousoseznenus, 1979, 3(5))

1 3
+2f sin2z = (v/3 —1)cos?x + 1.

12.36. sin® z(tgz + 1) = 3sinz(cosx — sinx) + 3.
12.37. (MI'V, ncuxosoruueckuit, 2006, 3(6))
logy (3] sin x| — | cos z|) + logy | cos x| = 0.

12.38. (MI'V, mex-mat, 2007, 3(6))

3cosz|3sinx + cosx| = sinx| cosx — 3sin z|.

12.3 BsBexaeHue JONOJHUTEJILHOTO yTIJia

IIpu npeobpazoBanuu BbIpazkeHusT BUJA @ Sinx + bcosx ymobHo Boc-
MOJTb30BATHLCST BBEJIEHUEM JIOMIOJTHUTENBHOTO yria. [lycrs uncna a u b
OJIHOBPEMEHHO He paBHBI Hys0. Torma

asinw+bcosx—\/a2+b2< sine + —— cos:):).
Va2 + b2 \/7

Bsenem yros ¢ Takoit, aro
a . b
VErw s e
Takoit yros ¢ cyiecTByer Jijid JIOObIX ¢ U b U TakuxX yrjoB OecKo-
HEYHOE MHOXKEeCTBO. HaM 10CTaToOYHO B3STH OJIMH U3 HUX, HAIIPUMED,

b
Vo iw

cosp =

npu a u b OosIbIIMX HyJId ¢ = arcsin Torpa o dopmyiie

CUHYyCa CyMMBI JIByX yIVIOB
asinz + bcosx = m(cosgosinx + sinpcosx) =
= msin(:c + ).
12.39. sinz + V3cosz = 1.
12.40. sin8z — cos 6z = /3 (sin 6x + cos 8x).
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12.41. (MI'Y, Ommmnumaza “JTomonocos-2008”, 7(10))
3
24 cosx = \/‘3‘ sin%’ sinz.
12.42. (MI'V, ncuxosiornueckuii, 1996, 3(5))

Haiitu obnacts onpenenenus GyHKIINN

1
[ R — .
\/—6sm 2r — 2sin 2z cos 2x + 8 — /3

JomaimHee 3ajiaHue
12.43. (MI'V, Beicmas mkosa roc. ayaura, 2008, 2(9))
cosx —sinz = 1.
12.44. (MI'V, skonomuuecknii, 1984, 2(6))
sin 22 + /3 cos 22 = /3.
12.45. (MI'V, 6uosoruueckuii, 2005, 2(6))
cosT — v/3sinz = V2.

12.46. sin 10z + cos 10z = /2 sin 15z.

3 1
12.47. sinllz + \2[ sin7x + 5 cos7x = 0.
12.48. 3sinx +4cosxz = 5.

12.49. 2 + cos 3—x + /3sin 3—96 = 4 sin? f.
2 2 4
12.50. (MI'V, reonorunueckuit, 1979, 3(6))
Haiitu Bce 3HaUeHUs ¢, IPU KOTOPBIX YpPaBHEHUE
4sinx + 9cosx = ¢ uMeeT pelleHue.
12.51. (MI'Y, dumronornaeckuit, 1994, 4(6))

2 .
—sinz + cos 197 = cos x.
T

12.52. 5sin2x + 6 cos 3z = 5v/3 sin (2 (az + Z)) — 8sin 3x.

12.53. (MI'V, reonornuecknii, 1981, 6(6))

. . 3
[TokazaTnb, uro dyukmus y = sin® z — 12sin x cos z + 3 cos? z — 2/66
MOKeT IPUHUMATh HeOTpUulaTe/IbHbIe SHAYCHUA.
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12.4 CumMmmMmerpuyvecKue ypaBHEHUs

TpuronomerpudeckKuit MHONOUJIEH HA3BIBAETCS CUMMEMPUYECKUM, €C-
JIV TIpY 3aMeHe CUHYCa W KOCHHYCA OJHOIO apryMeHTa MeCTaMM, MHO-
rodjieH He MeHgercsa. CUMMETPUYECKUNA MHOIOYJIEH MOXKET ObITH CBe-
JIeH K MHOTOYJIEHY OTHOCHUTEJIBHO Sin T + COS T W Sin T cos T.
CuMMeTprYecKne ypaBHEHUsI PEIIAIOTCs ¢ IOMOIIBIO CJIEIyIONMei
samMenbl sinx + cosx = t. Torma u3 ToxkmecTsa sin’ x + cos?x = 1

crenyer, uro (sinx + cosz)? — 2sinzcosx = 1, orkya sinx cosr =

t2—1
2

HOBOIi IIepeMEHHOI ¢.

. B urore IIOJIydaeTCsI aJIFe6paI/I‘I€CKOG YpaBHEHHNE OTHOCUTEJILHO

12.54. sinx + cosx —sinxcosx = 1.

12.55. sin®z + cos® z = 1.

domantHee 3a1anue

12.56. (MI'V, BMuK, 2006, ycrubrit)
Haiinure nanbosbiitee n HanMeHbITee 3HAYEHUS (DYHKITAN

f(z) = sin2x — 4(cosz + sinx).
12.57. sin®z + cos®x + 1 = 3sinz cos .

12.58. (MI'V, dusuueckuii, 1967, 3(5))
5 (sinx + cos x) + sin 3z — cos 3z = 2v/2 (2 + sin 22).

12.5 KococummerpuyecKkue ypaBHEHUSA

KOCOCI/IMI\/[eTpI/ILIeCKI/Iﬁ MHOT'OYJIEH MO2KEeT 6bITb CBeJIeH K MHOI‘OLI.HeHy
OTHOCUTEJILHO Sin & — COS T U Sin & CoS T.

KOCOCI/H\/[MeTpI/ILIeCKI/Ie ypaBHeHI/IH PeIIaroTCd C IIOMOIIIBIO 3aMEHbI
sinz — cosz = t. Torna u3 Toxuecrsa sin?z + cos?z = 1 CJIeTyeT,
uro (sinz — cosx)? + 2sinzcosx = 1, orkyma sinzcosx = 1_2t2.
B urore nmonmyuaercs anredpandeckoe ypaBHEHHE OTHOCUTEILHO HOBOIA

IIepeMeHHO .

12.59. sinx — cosx +sinxcosx = 1.

,Z[OMaH_IHee 3aJaHue

12.60. sinxz cosz — 6(sinxz — cosz) — 6 = 0.
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12.61. 3sinxcosz +sinx =1+ coszx.

12.62. (MI'V, reorpaduaeckuii, 2006, 3(6))

2sinx —

+tgx—1=0.
cos T

12.6 VYHuBepcajibHasdg TPUTOHOMETPHUYECKAS
MOICTAHOBKA

Tpuronomerpudeckue ypaBHEHNs, COAEPKAIINE PA3IUIHBIE TPUTOHO-
MeTpudeckre (PYHKIUA OJHOIO apryMeHTa sinz, cosz, tgx, ctgw,
MOT'YT OBITh CBEJIEHBI K aJIr€0OparmIecKOMy YPaBHEHHIO OTHOCUTE/IHHO

€T
tg 5 C IIOMOIIIbIO YHUBEPCAJIBbHON TPUTOHOMETPUYIECCKOUN ITOJCTAaHOBKHU

(cm. DopMyJIBI yHUBEPCATBHOM TPUTOHOMETPUIECKOH TOJICTAHOBKN ).

12.63. (MI'V, dunonornveckuii, 2005, 5(7))

24sinz = 3tgg.

12.64. (Osmmmmana “Ilokopu Bopobbesbl ropsr”, 2006, 2(10))
tg (:r + Z) +1=2tg2zx 4+ 3ctgz. “Tect”

,Z[OMaIHHee 3aJaHue

12.65. sin2z + ctgzx = 2.

12.66. (MI'V, 6uosormaeckwuii, 1973, 2(5))
2cos2x — 1 = (2cos2x + 1) tgx.

12.67. (MI'Y, xummaecknii, 1966, 4(4))
3sindx = (cos2z — 1) tg .

12.68. (MI'V, BMuK, 2006, ycrHbrii)

st Becex 3nadenmii mapamerpa a € (0; 1) permure ypaBHenue
1—a?\" 2a \*
+ =1
1+ a? 1+ a2

1
)+2:O.
coST

12.69.F (cosx — sinz) (2 tgx +
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12.7 PaznoxkeHue Ha MHOXKUTEJU

12.70. (MIV, dusuueckuii, 1998, 1(8))

cosdx — sin 3x cosx + cos 2z = 0.

12.71. (MIY, xumuueckuii, 1979, 1(5))
sin2x + cos 2z = 1 + v/6sin .

12.72. (MI'V, dusuueckwuii, 1970, 1(5))

1
5(005255 + cos? 2r) — 1 = 2sin 2z — 2sinx — sin z sin 2z.

12.73. (MI'V, ncuxosornueckuii, 2001, 3(5))

3sin?2z — 3cosz — 6sinx + 2sin 2z + 3 = 0.

12.74F (MT'Y, ncuxosoruueckuii, 2006, 6(6))
9 cos 2249 cos 62 = 36 cos z cos 3z+140+/3 sin z sin 22— 162.

,D;OME[H_IHee 3aJaHue

12.75. sin3x — 4sinx cos2x = 0.

12.76. (MI'V, nmousosezenus, 1993, 2(5))

sin®z — cos® & + sinz — cosz = 0.

12.77. (MIV, xumugeckuit, 1979, 1(5))
sin2z = 1 + V2 cosz + cos 2.

12.78. (MI'V, xumuueckuit, ©HM, 2006, 3(6))

cos T + sinz + cos 3z + sin 3z = —/6 cos .
12.79. (MI'V, nousosezenust, 1973, 3(5))

1
(cosx — sinx) (1 + 3 sin 256) + sinz = 2cos? z.

12.80. (MI'V, ncuxomormuaeckuii, 1991, 2(5))
(cosz — 1)(2sinx — cos 2z — 2) = 2sin® z.
12.81. (MI'V, ncuxosorunueckuii, 2001, 3(5))

3cos?x + 2cosx —sinx — 2sin2x — 1 = 0.
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12.82. sin (:c + g) +sin <x + %) — sin (x " %)

X

. T T T . 7T T
12.83. 251n<$+§>+2008(§+1> —351n<1+§)+\/§(305<1+§>.

12.8 Ortb60p kKopHEil

B HEKOTOPBIX TPUTOHOMETPUUIECKUX YPABHEHUSX HEOOXOIUMO KPOMeE
HaX0XKJEHUsI KOpHeit mpoectu ux orobop. Hampumep, HeobxoqmmMo BbI-
O6paTh KOPHU 13 33/JAHHOIO IIPOMEXKYTKA, MJIN KOPHU JOJIZKHBI Y/I0BJIe-
rBopsith OJ13 ypapHeHwUSI.

12.8.1 VYwuer O3

12.84. (MI'V, xum, reorpad, 6uosor, ncuxoior, PBB, OOM,
®HM, dusuko-xumuueckuii, 2008, 1(7))
cos 2z

1-— \/isinx

12.85. (MI'V, reorpadmuueckuii, 2004, 2(6))
sin 3z

=0.

sinz + sin 2x
. T
12.86. sin 3z - ctg (:U — g) = 0.

12.87. (MI'V, skonomuyveckwuii, 1983, 2(6))

tg 3z = tg .
12.88. (MI'V, reomormveckuii, skonomudecknit, 1982, 4(6))
sin 2z
= —1.
cos 3x

lomarnraee 3amanue

cos 2%
12.89. — =0
cosx — sinx
12.90. (MI'V, Mockosckast mikosa sxkonomuku, 2006, 3(7))
sindz
1+2cos2x



29

12.91. (MI'V, reonorunueckuit, 2007, 2(8))
cos2x +sinxz
———————— = 5 cos.
cos
12.92. (MY, reorpaduueckuii, 2004, 2(6))

sin4dzx

COS T — COS 3T

12.93. (ML, mex-mat, 1980, 2(5))

CcosS T .
— =1+ sinz. “Tect”
1—sinz

12.94. (MI'V, BMuK, 1983, 2(6))
1+ 2sin? z — 3v/2sinx + sin 2z
2sinzxcosz — 1

=1.
12.95. tgx = tg 11z.

12.96. (MI'V, skonomuueckuii, 1983, 2(6))
ctg b = ctg 3x.

12.97. (MI'V, nousosesenusi, mait 1996, 4(6))
(1 — cos8z) tgx = 6sin® 4z ctg .

12.98. (MI'Y, xummaecknii, 2001, 3(7))
tgr +tg2x +tgrtg2rtg 3xr = tg 3z + tgdx.

12.99. (MI'V, reosnornueckuii, 1982, 4(6))

in 2
sin le.

cos 3x

12.100. (MI'V, BMuK, 1978, 2(5))
5 1
l—i—tg2f Sin4l‘COS5£E—SiD£COSj =—F X
2 2 2 cos? 2
2

5
X <sin ?x CcoS g — sin bx cos 437) .
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12.8.2 Bpibop KopHeil U3 MpoMexKyTKa

12.101. (EI'D, 2012, C1 — demosepcuas)

Pemure ypasuenue 6sin®x + cosz — 5 = 0 u HaiiuTe KOpHH, 1IpU-
HaJJIeXKAle OTPEe3Ky [27; 37).

12.102. (MI'Y, nousosenenust, mait 2002, 4(7))
Haiinure Bee 3nauenus x u3 unrepsasia (0; 27), IpU KaxKJIOM U3 KO-

TOPBIX HAMbOOJIbIIeE U3 JIBYX YUCEN Sinx U cos(x + m) paBHO %

s m
12.103. HaiiguTe Bce KOPHU yPABHEHHUST COS T COS g+sin x sin 5=
3 [ T 971
——, IPUHAJIJIEXKAIINEe OTPE3KY | — —; — |.
9 p it T p y 4’4
12.104. HaiiTu kosimdecTBO KOpHEe#l ypaBHeHUs cos x —2sinx = 1

3T
Ha, IIPOMEXKYTKE (O; 7}

12.105. (MT'Y, ICAA, 2003, 4(6))

Haiitn kopuu ypasHenusi tg (a: + %) +1=2(v2+1)ctgz,
T 7#}

Z N Z “Tect”

[IpUHAa/JIeZKAIle OTPE3KY [

12.106. (MI'Y, mex-mat, mapr 2004, 1(6))
Haiitn cymmy TaHreHncos Bcex © € (—m; T) TAKHX, ITO

4sin 22 + 9 cos 2x = 3.

12.107. (MI'V, mex-mat, mapt 2000, 3(6))

.9 . T x
Haiinure Bce KOpHEU ypaBHEHUs COS T Sin 1 + 10 sinx 4 2 sin 1 cos — +
1 T 9

.z
sin — — — cos — — — = 0, TpuHa JIeKaIe OTPE3KY [—

977. 3%}
4 2 4 20 '

27 2
omaninee 3azanue

12.108. HaiiTu Bce KOpHE ypaBHEHUS 3 COS 2 —H sin <CL‘7 g) =1,

[PUHA/JIeXKAIINe OTPe3Ky [} 27].
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12.109. (MT'Y, MICAA, 2001, 2(7))

Haiiti Bce permrennst ypasuenust bsin® 2z + 8 cos® = 8 cos z,

37
YZIOBJICTBOPAIOIINE YCIAOBUAM 5 <z <27,

12.110. (MI'Y, BMuK, 2007, 1(6))

Haﬁ,ZLI/ITe BCE DpeElIeHnd YpaBHEHUA
2w

1 2r
2sin (x—i—?l) - sin (3x+ﬁ> — cosdx +2°® ,

25 25
w 4w
[PUHA/JIEXKAIINE OTPE3KY [ ~ 10 E} :
12.111. (MTY, reosoruueckuii, 2006, 6(8))
V/3(sin 2 + cos 3x)

Haiiure KOpHEM ypaBHEHUS = 1, pacrioJioxeH-

cos 2z — sin 3z
Hble B nHTEpBaJe (1; 2).

12.112. (MI'V, rect, mex-mat, 1995, 4(8))

Haiiti kopru ypasHernust sin 2z + 1 + v/2sin (m + %) =0,
T 37r>

JIe2Kalllue B UHTEPBaJie (5, ?

12.113. (MI'VY, Mockosckas mmkosa sxoHomuku, 2005, 4(8))

157 z
Haiitu BCe pemenust ypaBuenusi 6 cos o cos 5~ cosx = 3,
npuHaJIeXxKamue orpesky [—2; 10,99].

12.114. (MI'Y, Mockosckast mkosa skonomuku, 2005, 5(7))

2T
Haiitu Bce 3nauenus x € [?, 377}, VIOBJIETBOPSAIOININE yPaBHEHUIO

1+ cos2x =4sinx.

12.115. (MI'VY, reosnormuaeckuit, MIIID, 2008, 4(8))
V/3sin 2z — 2sin(% — x) — cos 2z

. 3 —
Haiitn xopHu ypaBHEHUS T =0,
cos(r — 5)
5T Im
PAcIOJOXKeHHbIe Ha MPOMEXYTKe | -3 —- |.

12.116. (MI'Y, dunonornueckuii, mapr 2003, 2(6))

CkoJIbKO KOpHeil nMeer ypasrenue sin5rz + cos 2mx = 0 Ha oTpeske
[—2; 0]? “Tect”
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12.117. Haiigure Bce perieHus ypaBHEHUs
cos Tz — v/3sin 7Tz = —+/2, yaosrersopstorue yeaosmo 0,47 < x < 67”.

12.118. (MI'V, ncuxomoruuaeckuii, 2004, 3(5))

Pemuts ypaBnenue V5cosz ctgr —v15cosx —v1bctge =0 n
HaliTH CyMMy €ro KOpHeil, npuHajyiexkanmx orpesky [—m; 7|. “Tect”

12.8.3 VYpaBHeHUs ¢ MOIYJIEM

12.119. (MY, nousosenenust, 1977, 3(5))

|cosz| = cosx — 2sinx.

12.120. (MI'Y, mex-mat, 2006, 4(6))
|1 —2sinz 4 cosx| 4 2sinx + 1 = cos 2.

12.121. (MI'VY, “JIomonocos-2011", 3aoqmstii Typ, 5(10))

Haiitu Bee pemennst ypasuenns |sin 2z — cosz| = ||sin2z| — | cos z|
Ha uHTepBase (—2m; 27).

12.122. (MTY, “Jlomonocos-2009”; 6(9))
Ckouibko pemtenuit Ha orpeske [0; 7| numeer ypaBHeHUe
Ssina +4 = |5cosx + 2|7

12.123. (MI'VY, “JIomonocos-2007", 9(10))
Haiitu Bce 3Hauenus x € (0; 7], y10BIETBOPSIOIINE YPABHEHUIO
|tg xtg 2z tg x| + | tgx + tg 2x| = tg 3x.
12.124. Haiigure Bce pemienust ypasHenus | cos(2z — 3)| = sinz,

yJOBJIeTBOpsomye ycaosuto x| < 27.

Homaiunee 3amanue
12.125. (EI'9, 2005, C1 — demosepcusi)
|sinx| = sinx - cos z.
12.126. (MI'Y, 6uonoruueckuii, 1982, 2(5))
4| sin x| + 2 cos 2z = 3.
12.127. (MI'Y, nousosenenust, 1977, 3(5))

tg x| =t .
| tg x| 8T+ ——



12.128.

12.129.

12.130.

12.131.

12.132.

12.133.

12.134.
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(MT'V, nousosenenusi, 1977, 3(5))

|ctg x| = ctgx + —.
sin

(MI'V, nousoseenusi, maii 2004, 4(6))
|cosz — 2sinz| + cosz = 0.

(MT'V, skonommuecknii, 2008, 2(7))

|sinz| = cos 3.

tgx
(MI'Y, skonommaeckwuii, 1995, 2(6))

) | cos x|
2|sin | + logy, , (— ol 0.

(MI'Y, mex-mat, 1990, 2(6))
olz—=2[sinz _ (ﬂ)x|sinz|. “Teer”

(MT'V, dakynbrer Toc. yupasienus, 2007, 2(7))

Ha orpeske — 3 <z < 3T HaWTH BCe 3HAYEHUS T T10-
p 2 2 I

. 1 1\_1(, +1>
sinzx 1 2—3sm:v 1)

BJIETBOpsIfOIUE ypaBHeHnto |cosz| + sin(2x + 3) = 0. “Tect”

12.8.4 HppaimoHajbHble ypaBHEHUS

12.135.

12.136.

12.137.

(MI'Y, nousosenenus, 1982, 2(5))
V34 4cos2x = +/2cos .

(MI'Y, mexmar, 1982, 3(5))

Vosinx + cos2x + 2cosx = 0.

(MT'V, mex-mar, mapt 1999, 4(6))

1+cosdx . 97
8 3

4 tg(——2x) =0.
\/1 — cosdx \/ 2

3
12.138* sinxy/cos Zx —0.
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12.139.* (MY, reorpadudeckuit, mait 2000, 6(6))

\/0052$+2sin2x+sinx+l—\/,SIT—I—O.
sinxz + 1

lomarirtHee 3amaHue

12.140. (MI'Y, ncuxosoruyeckuii, 1987, 4(6))

§—cos = §—cosB
1 T = 1 .

12.141. (MY, nmousosenenus, 2004, 5(7))

Haiitu Bce 3nadenus x, ymnosiaerBopsompe HepaBeuncTBy 0 < x < m u
SBJISIIONINECS] PEIICHUSIMA Y PABHEHUST

Vig3r = /—tgu.
12.142. (MI'Y, nousosenenust, 1996, 4(6))

Haiitn Bce pemenus ypasHeHus +/« + sinx = v/z — sin 2z,
VIOBJIETBOPSIOININE HEPABEHCTBY —27 < & < 2. “Tect”

12.143. (MI'Y, reosoruueckuii, 2005, 4(8))

Haiitn HauMeHBIIIIT KOPeHb ypaBHEHH
Veos2z +x — 11 =/ — 15 — 5cos x.

12.144. (MI'Y, xumngeckuii, 1994, 3(5))

Vsin 2z = v/cosz —sinx — 1.

12.145. (MI'Y, mex-mat, 1982, 3(5))
V2 coszsin2z = /5sinz + 4sin 2z.

12.146. (MI'Y, skonomuueckuit, 1979, 1(5))
V10 —18cosx = 6cosx — 2.

12.147. (MI'Y, skonomuueckuii, 1979, 1(5))
V37 —48ctgxr = 8ctgx — 5.

12.148. (MI'Y, ncuxosnoruyeckuii, 2005, 3(6))

V2cos2x — 3+ V2sinz = 0.



12.149.

12.150.

12.151.

12.152.

12.153.

12.154.

12.155.

12.156.

12.157.

12.158.

12.159.

12.160.
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(MT'YV, BMuK, 2003, 2(6))
Vsinzx - sin 3z = cos x.

(MT'V, BMuK, ornenenus 6akanaspos, 2005, 3(7))
1
Vbctgr —8 =

sinz’

(MT'V, BMuK, 2005, 2(6))
vetgr+1=—/15 sinz.

(MTY, BMuK, anpess 1999, 3(6))

\/1+sin(2x—g)

8
(MI'V, reorpadnueckuit, 1972, 5(5))
2v/2sinx + 3v/2 — 2 cos 2x = 3sin 2z.

1 — 4cos? 3z ( 7'[')

————— - =cos|2x— — |

8cos(2r — %) 6
(MI'Y, ®HM, ampess 2004, 5(6))
Vsinz + 2cos 2z — /2 cos 2z = 0.
(MT'V, ncuxonornveckuii, 1979, 1(5))
\/9 —6v2 — (12 — 8\/§)cosx+2\/§: 2v/2cosx + 1.
(MTI'V, skonommiecknii, 1987, 1(6))

= —sinz cos .

(2sinx — 1)4/cos (:E + %) =0. “Tect”

(MT'V, mex-mar, 1997, 1(6))

(V3 sinz 4 cosz — v/2)/tgz = 0.
(MTY, mex-mart, 1995, 3(6))
Vsin3z - tg (2a: - %) —0.

(MTY, BMuK, anpess 1996, 3(6))

17 9 1
\/IQSina:— 20082334-? = §—|—4sinx+ icos2x.
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12.161. (MI'Y, BMuK, 1993, 2(6))
Ha orpeske 0 < x < 7 HaliTH BCce 3HAYEHHS X, YIOBJIETBOPSIOIINAE
YPaBHEHUIO V3cosz —sinz = \/1 +2cos?z — /3sin 2z.

3
12.162* cosy /sinzm —0.

12.163* (MI'Y, BMuK, Ommvmmaza “A6urypuent-2005”, 6(6))
12 cos 2z + 8|sinz|/3 + [sinz| — 3cos 2z = 11.

12.8.5 IlokazaTesibHBIE U JiorapudMUIecCKe YPaBHEHUS

12.164. (MI'Y, xumunveckuii, 1989, 3(5))
logy(3sinx — cos ) + logy(cos x) = 0. “Tect”

12.165. (MI'Y, Osmmnunaza “JTomonocos-2005", 4(10))
log,(4sin?2z) = 2 — logy(—2tg x).

12.166. (MI'Y, BMuK, 1990, 3(6))
2sin?(z4+% sin 2z

() 300,82 L1620,
12.167F (MI'Y, BMuK, ampess 1995, 3(6))

Haiiti Bce KOpHH ypaBHeHmsi 2°°5% 4 5. 278 — 2./6 yioByerso-
pAIoIue HepaBeHcTBaM § < T < %’T

12.168. (MI'Y, UCAA, 2008, 5(8))
47 8w (7r 2

Haiitun xopum ypasuenus cos — + sin — = 2sin | — + —), yIOBJIE-
T T

4

3-64

x
TBOpsiioNye HepaseHcTsy log (22 — 22 +4) < 1.

lomarnrHee 3amanue

12.169. (MI'V, cormonornaeckuii, 2001, 2(6))

loggy . (3sinz — cos2x) = 0.

12.170. (MI'VY, Mockosckast mikosia sxkoHomuku, 2007, 3(8))

log 3sinz — cos2x) = 0.

(—2cosx)(
12.171. log., . sinx + logg, , cosx = 2.
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12.172. (MI'Y, xumugecknii, 1989, 3(5))

logy (3 cosx — sinz) + logy(sinx) = 0. “Tect”

12.173. (MI'VY, mex-mat, 1978, 2(5))

2
Haiitu Bce pemenns ypasaenus 4°052% 4 405" — 3 npunajijierxaniue
OTPE3KY [%; 1]. “Tect”

12.174. (MI'Y, xumuveckuii, 3ao4nbiit Typ, 2000, 3(12))

108 in o (7 — 142+ 73) > ————.
Og\sm:d(l' T+ ) = 10g5|SiHZC|
12.175. (MI'Y, skonomuueckuii, 1994, 3(5))
T+ 10)

COS T

logs((x 4 10) cos x) = logs (

12.176. (MI'Y, xumuueckuii, pusuko-xummudeckuii, DHM, DM,
®Bub, reorpaduveckuii, neuxonornyueckuit, 2007, 6(8))

log, s, (cos? & +sin? ) — 2sin? 2 + 5sin 2z = 0.

12.177. (ML, daxyasrer Inobanbabix mporeccos, 2006, 4(8))

1-— 2(308%‘ = logcos‘%‘ V4 —2/3.

12.178. (MI'V, reosmormueckwuii, 1995, 5(8))
T

(2\/§ sin(rx + 3m) — tg (71':13 - 5)) logy(4 — %) = 0. “Tect”

12.179. (MI'Y, BMuK (orx. 6akanaspos), 2006, 3(7))
log

IOg\ cos 5|

6—[o—3] (1 —sin2z — 2sinz) = log6_|z_3‘ (—cosz).

9—m 9—m
12.180. (MI'Y, BMuK (orx. crnermasnucros), 2006, 2(6))

i - i = (13 99
logw (sin2x — 2sinz + 1) = logw (cosz). “Tect

12 12

12.8.6 /lomojHuTENbHbIE yCIOBUA

2 3
12.181. tg ( - % + sinx) - \3f
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12.182. (MI'VY, reosormueckuii, 1982, 4(6))

. (37‘(’ sx) 1
sin [ — co = ——.
2 2

12.183. HaiiTu Bce pemrenusi ypapHenus tg2x = 3sinx, yaosie-
TBOpsIIOINe HepaBeHCTBY ctgx < 0.

12.184. (MI'Y, xumuvecknii, 1977, 5(5))

Haiitu xopuu ypaBHenust

(o) vl o) - 2 - Den(E -2
cos 5 3 cos 5 c) = i 5 3 i ,

. 3z
VIOBJIETBOPSIONINE HEPABEHCTBY Sin > < 0.

Jomariaee 3amanue

12.185. Haiinure Bce Kopuu ypaBuenus 2cos2r — 4cosz = 1,
YAOBJIETBOPSIONINE YCIOBUIO sinx > 0.

12.186. (MI'Y, skonomuueckuit, 2007, 2(7))

Haiinure BCce pertennst ypaBHEHUS COS 3X = Sin &, YAOBIETBOPSIOIIIE
OJIHOBPEMEHHO JBYM HepaBeHcTBaM: sinzx > 0, cosz < 0.

12.187. (MI'Y, skonomuueckuii, 1985, 3(5))

Haiitu Bce kopuu ypasnernna (1 + tg? x)sinz —tg2z +1 =0,
YJIOBJIETBOpSIOIIUe HepaBeHCTBY tgx < 0.
12.188. (MTI'VY, reosoruueckuii, 1982, 4(6))
. (117 V2
S (? COS I’) = 7
12.189. (MI'Y, skonomuueckuit, 1989, 4(6))

Haiitu Bce pemenusi ypaBuenus tg(4sinz) = \/g, TTOBJIETBOPHIONINE
p yp g Y p
ycnopuio § < x < 37” “Tect”

12.190. (MY, mex-mat, mapt 1998, 2(6))
Haiinure Bee perienust ypaBHeHHs 2 COS % +2(v/5—1)sin % =2—+/5,

3z
VIOBJIETBOPSIOININE YCIAOBUIO COS v < 0.

12.191. (MI'VY, skonomuueckuit (orz. sxkonomuxu), 2006, 3(7))

Haiinure Bce 3Havenust x u3 unrepsasia (8; 12), 1jsi KOTOPBIX CIIpa-

BeJIJINBO paBeHcTBO 2ctg & sinw = 1/6 — 6 cos MT”.
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12.192. (MI'Y, xumuvecknii, 1977, 5(5))

T T T 3z r 7 xr 7
(5 5) o 2) 2l (3 ).
Sm(4 2)+Sm<4+2) vacos (5 =) eos (5 +7

x
VIOBJIETBOPSIIOIINAE YCIOBHUIO COS (5 + g) < 0. “Tect”

12.9 MW ccaenoBanue obJsiacTu n3MeHeHus:i pyHKINUI

12.193. (EI'9, 2005, B8 — demosepcus)

Haiinure nanbosbiiiee 1esmoe 3nadeHne QyHKIMH
cos 4z cos 3z+sin 4z sin 3z —2
y=25-3 .

12.194. (MI'Y, nousosenenust, mait 2001, 3(6))
7?2 — cos22? +1=0.

12.195. (Oumvmnuaza “Tlokopu Bopo6eesst ropor”, 2011, 2(10))

Pemmre HepasencTBo sin x - sin 1755z - sin 20112 > 1.

12.196. (MT'Y, BMuK, 2010, 3(6))
5x + cos 2y 3 ‘

=4
3 dT + cos 2y o

tg?(5x+sin? y)+

12.197. (MY, ncuxomnoruyeckuii, 1993, 3(5))

1
Haiitu Bce perienust ypaBHeHUST ﬁ sin? <x+ %)—i—sin 3z = cos 3x—/2

Ha oTpeske |—2m; 27].
12.198. sin” z + cos'?z = 1.

12.199. cosz + cos2x + cos 3z = 3.

12.200* cosz - sin 7z 4 sinx =

5.
12.201. (OMIII, 1996, 4(6))

sinz - cosdz = 1.

12.202. (OMIIL, 1990, 3(6))
2?2 — 2xsin(zy) + 1 = 0.
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1
12.203.F sin?z + 1 sin? 3z = sin x sin? 3.

12.204. (MI'Y, xumnvecknit, 1991, 4(5))

4 cos* x = cos 2z + 2 cos? x cos 8.

12.205. (MI'Y, ncuxosoruyeckuii, 2002, 5(6))

cosb6x — 3cosbx + cosdx —4cosx + 5 =0.

1
12.206. sin®z-cos®z = —.
50

12.207.F lg(sinz — 0,6) + lg(cosz — 0,7) + 1 = 0.

,Z[OMaH_IHee 3aJaHue

12.208. sinx + sin9x = 2.

12.209. (EI'D, 2002, C1 — demosepcuas)

Haiinure KOJMMYIeCTBO IEIBIX YHCE, HTPUHAJJIEIKAIIX MHOYKECTBY

i 32
snadenuit pynkmmn f(r) = 16log | SINT +COST + \f

16 \/§
12.210. (ET'9, 2002, C2) “Tect”

Haiinure muoxkecTBo 3HaveHuit pyHKIUN Yy = sin 2x, ecan

x € [arctg 0,5; arctg 3].

12.211. (EI'D, 2002, C2) “Tect”

Haitiure MHOXKECTBO 3HAYEeHMIT DYHKINN

3
Y = — arccos (\/0,125(cosm —sin ZL'))
T

12.212. (MI'V, nousosesenusi, mait 2001, 3(6))

1
72:1_;22.
cos* 2z

12.213. (MY, ICAA, 1993, 5(6))

sin?z + 322 cosx + 322 = 0.
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12.214. (MI'Y, xumugecknii, 2003, 2(6))
cos? 8z + sin? x = 2sin? z - cos? 8.

12.215. (MI'Y, dusuueckuii, 1969, 2(5))

9 x 9 T . x 2
Ccos” x + cos — - cos x—cos§—1:2 smz—cosa; .

12.216. sin®z + cos'®x = 1.

12.217. sinx 4+ cos 3x + sin dx = —3.
12.218.* 3sinz + 4 cos 3z cosx + 2sin5x = 7.
12.219. sinz - cosbx = 1.

12.220. sinz - cos7x = 1.

12.221. tg?x + 2tgx(siny + cosy) + 2 = 0.
1
12.222. 1 + cos2zcos3x = 3 sin? 3z.

12.223. 4cos?x — 4cos? 3z cosx + cos? 3z = 0.
12.224. 5cos® x — 3sin®z = 5.

12.225. (MI'V, ncuxomormaeckuii, 2002, 5(6))

cos6x — 5cosbx + cosdx —4cosx + 7 =0.
12.226.* sinz + 2sin 22 = 3 + sin 3z.
12.227. sin(cos3z) = 0,95.

12.228* (MI'Y, BMuK, ampess 2004, ycTHbrii)
tglx +tgty + 2 ctg? x ctg?y = 3 +sin?(z + ).

1 \? 1 \? 1
12.229.F <sin2x—|— — ) +<c082x—|— 5 ) =12+ —siny.
Ccos* 2

sin® x
) 1 1
12.230. sin” z + = cos" ' + ————, M, n — HaTypa/bHbIC
cos™x sin’" x

HEeYeTHBIC YUCJIa.
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12.10 Pasuble 3amaun

12.231. (MI'VY, Tect, mex-mat, 1998, 5(9)) “Tect”
YKaxKuTe, MeXKJy KAKUMHU KOPHIMU yPABHEHUsI
2tga - (tg2a +5) = 3(3tg% a + 1) sakmoueno 1ncao —%.
12.232. (MI'Y, nousosejenusi, 2006, 5(7))
HaiiTi HanMeHbIIee IOJ0KUTEILHOe YUCIO0 (v, IPU KOTOPOM CUHYC (¥

rpaJyCcoB paBeH CHHYCY « pajuaH.

12.233. [okazarpb, uto ecsiiu o« + 3 +v =, 0 < «,f,7, TO
U3 yCJI0BUA cos® a + cos? 6+ cos? v = 1 cneayer, 9TO OJUH U3 YTJIOB

s

a, 3,7 pasen 3.

12.234. HaiiTu BCce mapbl 9uces £ U Y, KOTOPbIE y/IOBJIETBOPSIOT
ypaBrenuio: 8cosxcosycos(z +y)+1=0.

12.235. (MI'Y, mex-mat, 1965)

Haiitu BCce maps! 4mcesn  u i, KOTOPBIE y/IOBJIETBOPSIOT YPABHEHUIO:

3
cosz + cosy — cos(x +y) = 7

12.236. /okasarh, 9TO €CIU YUCT0 (¢ HPPAITMOHAIBHO, TO (DyHK-
IS COS (T + COS & He SABJISIeTCs] MIePUOTUIECKON.

lomanrHee 3a1anue
12.237. (MI'Y, reorpaduueckuii, maii 2003, 1(6))

11 tg4
ctg(Tﬁ—éLx)—ktgx:\/g(l— %gx)
ctgx

12.238. (MI'Y, Osmmnuagza “JIomonocos-2006", 2006, 3(10))

: 2 4y _
cos (z° + x) + cos (= + 3 +cos (= + 3 =0.

12.239. (MI'VY, Tect, mex-mat, 1998, 5(9)) “Tect”
VKaxkure, MeXX1y KaKUMH KOPHSIMH ypPaBHEHUST
3tga- (tga—2)%2 = (2tga —1)2 — Ttga + 5 3aK/11049€H0 YHCIIO —%.
12.240. Haiitu 6mmexaitmuit Kk 10 KopeHb ypaBHEHUs

cos2(:v+ %) = 18008% (cosg —sing).
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12.241. HaiiTu BCce mapbl Yuces £ u Yy, KOTOPbIE yIOBIETBOPSIIOT
ypaBHeHuio: cos(x —y) — 2sinx + 2siny = 3.

12.242. 8sinzsinycos(z +y) = 1.

3
12.243. sinz + siny + cos(x + y) = 7

N W

12.244. cosx + cosy + cos(z +y) + = = 0.

12.245% sinx + siny + sin(z + y) =

3v3
-

12.246.* Jloxkaszarh nenepuognanoctsh dbynxmun f(x) = cos /|z.

12.247. (MI'Y, skonomuueckuii, 2000, 7(7))

[Tpo dyukmwio f(x) n3BecTHO, YTO OHA OIIPE/IE/ICHA Ha OTPE3KE {6, 6}
U YIOBJIETBOPAET Ha 3TOM MHOXKECTBE yCJIOBHUSIM

1 1 10 ™
co? f(@) — 05 — 12 cos <2f<a:>) =, 0< f(zx) < 1

Pemmnre mepasencrso f(x) < 5

12.11 Tpuronomerpudyeckas 3aMeHa B aJirebpanmviecKnx
YPaBHEHUSAX

12.248* (MI'Y, xumuueckuit, 3aounpiii Typ, 2000, 5(12))

V1—z=22%2—-1+22v1— 22

12.249 (MIL'Y, reonoruueckuii, 1981, 6(6))
|z + V1 — 22| = V2(22% - 1).

12.250.% (MTI'Y, 6uonoruueckuii, 1985, 5(5))
Ckoubko KopHeii Ha orpeske [0; 1] umeer ypaBHeHue
8z(1 — 22%)(8z* — 822 +1) = 1.
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,Z[OMaIHHee 3aJaHue

12.251F (MI'Y, skoHoM., MeneKMenT, arpess 2003, 4(5))
2
§$'” +2x2—%x 1=0.

12.252. (MI'VY, reosmormaeckwuii, 1981, 6(6))

\/1+2x\/1—x2
2

+ 222 =1.

12.253%* |22 — V1 — 422| = v/2(82% - 1).
12.254% 1+ 23 = (22 + 3z — 1)V1 — 2.

12.255% (MI'Y, 6uosornueckuii, 1985, 5(5))
Ckosbko KopHeil Ha orpeske [0; 1] umeer ypasHenue
82(1 — 22%)(3x — 423) = 1.

12.12 OO6parHble TpuroHoMerpudeckme QyHKIIUN
12.256. 2arcsinx = arccos z.
12.257. 2arccosx = arccos(x — 1).
12.258. sin(5arctg3x) = 1.
12.259. (MI'VY, reorpaduuecknii, 2001, 5(6))

6
4 arcsin(2® — 7) — arccos(5% — 124) = T

12.260. (MI'V, rect, mex-mar, 1997, 4(10))
VAx? + 4z + 3-arctg(2x+1)+v 22 — 4x + 6-arctg(2—z) = 0.

12.261.F (MI'Y, Tect, mex-maT, 2004, 7(10))

Haiitu kosimdecTBO KOpHeil ypaBHEHUS

arctg (tg V1372 + 1227 — 12:1:2> = arcsin (sin \/%Wz + 3z — 31‘2).
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,Z[OMaIHHee 3aJaHue

12.262

12.263.

12.264.

12.265.

12.266.

12.267.

12.268.

12.269.

12.270
Haittu Bce

. 2arcctgx = arctgx.

2 arccos x = arcsin x.

1 1—=z
2 arccos — = arccos
T T

. X . ™
arcsin 5~ arcsinx + 3 =0.

(MI'Y, nousosenenus, 2005, 2(6))
sin(v/3arcsinz) = 1.

(MI'Y, BMuK, ornenenus: 6akanaspos, 2005, 4(7))
arccos = arccos Sy
- 24"’
2+ 9% =13.

(MT'V, reorpaduueckuii, 2001, 5(6))
27

2arcsin(3” — 8) — 3arccos(11* — 120) = —.
x
(MT'V, 6uonornueckuit, @BB, DM, 2006, 4(6))
garesin(2z+1) 4 Jog, (2 arcsin(2z + 1))
— garecos(6243) 1 Jog, arccos(6z +3) = 0.
3

. (MTY, reorpaduuecknii, 2006, 6(6))
3HAUEHUs! TIAPAMETPa ¢, IPU KaXKJIOM U3 KOTOPBIX YHCJIO

pemenuit ypapuenns 2z arcsin(sinz) = ¢ - 31°83% + 3 xomewno.

12.271

X (MTY, conmnostornueckuit, 2008, 7(7))

Haiinure manmenbiiee n HamboOJIbIlIee 3HAUEHUST apaMeTpa @, NPH

. s
KOTODBIX ypaBHeHHe arcsin(az) = 3 arccos  + 5 uMeeT XOTsI ObI OJTHO

pelteHue.

12.272

* (ML, ®HM, wait 2000, 6(6))

x? = arcsin(sinz) + 10.
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12.13 TpuroHomerpmiecKue CUCTEMBI

12.273, {Sinmf}sy - 1_%’
coszsiny = 3.

. . _ l
sinx —siny = 3, “Toer”

S

12.274. {

COST + COSY = ~5-.

Cos 2y = cosy,

Va? —2x = 2siny.

12.276. (MI'V, BMuK, 1973, 1(5))
{2sinxsiny 4+ cosx =0,

12.275. {

1+ sinycosx = 2cos? ysinz.
12.277. (MI'Y, BMuK, Osnumnuaza “Aburypuent-20057, 2(6))
sin2(x +y) =1,
zy = 9.
12.278. (MI'V, mex-mat, 1981, 2(5))
Vsinz - cosy = 0,
2sin? z — cos 2y — 2 = 0.
sin(y — 3x) = 2sind 2,

12.279.F
cos(y — 3x) = 2cos® x.

,Z[OMaH_IHee 3aJaHue

12.280. (MI'Y, dakyasrer Toc. ynpasnenus, 2005, 4(7))
sinx —sinl = 0,
cosx —cosl =0.

sinxsiny = 73,

3

12.281.
COST COSY = “°.

12.282. (MI'VY, reorpaduuecknii, 2005, 1(6))
{12 sin?x —sin’y = 3,

6sinx 4 cosy = —2.



12.283. {

yeosz -sin2y = 0,
sin 2z 4+ cosy = 0,5.

12.284. (MI'VY, reorpaduuecknii, 1987, 4(5))

Haiitu BCe pererust cucteMbr {

sin(2z +y) =0,
cos(xz +y) =1,

yA0BJIETBOpsIoNue yejaopuaM —7 < x < 7w, —2n <y < —7.

12.285. (MI'Y, ncuxosoruyeckuii, 1999, 3(6))

sin? x 4 cos? Yy = %,

=",

CoS  Sin

cosx > 0.

12.286. (MI'Y, dunonornuecknii, 1977, 2(5))
tgxr-tgy =5 — 2\/6,

r+y=7.

12.287. (MI'Y, dunonornueckuii, 2000, 4(6))
T+y=17,
tgx+tgy =1.

12.288. (MI'V, mex-mat, 1993, 3(6))

f
o |

siny — cosx + 1)(tg”(z + §) + tg*(y + %)) = 0,
(cosx + siny)(2 + sin 2y + cosy) = 0.

1—-tgx
1+tg33
rT—y=7%¢

12.290. (MY, dusuueckuii, 1967, 3(5))
tgx +ctgy =3,

[z —yl =73

12.291. {sinx + siny = sin(x + ¥),

12.292.F {

|z + [yl = 1.

sin 2x + sin 2y = 3(sinx + siny),

cos 2z + cos 2y = cos T + cosy.

47
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13 TpuronomerpuiecKkne HEpaBeHCTBA

13.1 TpuronomerpmdyecKuii Kpyr

Pererre TpuronoMeTputiecKux HEpaBEHCTB YA00HO MPOBOJIUTE C UC-
[IOJIb30BAHUEM TPUIOHOMETPUYECKOIO0 KPyra, OTMeYasl Ha HeM JyTa-
MM pellleHrs HepaBeHCTB. I1py BhIIMCBIBAHNY OTBETa HAJI0 IPABUJILHO
YKa3bIBaTh KOHIIBI IIPOMEKYTKOB. [Ipy pelennn HepaBeHCTB ¢ 0bpar-
HBIMH TPUTOHOMETPUYECKUMHU (PYHKIUSIMUA MOYKHO BOCIIOJIb30BaThCSI
rpadukaMu 0OpaTHBIX TPUTOHOMETPUIECKAX (PYHKITAIA.

1
13.1. cosx > >

13.2. cosz > ——.
13.3. cosz < —.
13.4. cosz < —. “Tect”

13.5. sinz > ——.

1
13.6. sinz < 3

13.7. tgz < V/3.
13.8. ctgx > —3.

13.9. cosz < cosb6.

1
13.10. arccosz < arccos 3

13.11. arctgz > —g.

13.12. sin(cosz) > 0.

13.13. 2sin?x — 7sinz + 3 > 0.
13.14. sinz + v/3cosz < 0.
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13.15. (MI'Y, dusuueckuit, 1966, 1(5))
2cos2x + sin2x > tgx.

13.16. /3sinz +1 > 4sinz + 1. “Tect”

13.17. (MI'V, BMuK, oraenennst 6akamaspos, 2008, 3(6))
V1+sin2z + | cosz| < sinwz.

13.18. (ML, mex-mat, 2005, 4(6))

3—x—V5—a?
2x—"7 z—5 2 0.
COS ) — COS I

13.19. (MT'V, Ommmmmana “Jlomonocos-20067, 10(10))
A(1 — tg 2)2004 4 (1 + tg 2)2006 > 92006,

,Z[OMaH_IHee 3aJaHue

1

13.20. cosx > T
1
13.21. cosx < 5

1
13.22. sinx < —.

V2

1
13.23. sinx > 3

13.24. tgx > 2.
13.25. ctgz < V3.
13.26. arcsinz < 5.
13.27. arcctgx > 2.

13.28. 4(arccosz)? > 1. “Tect”

1
13.29. sina? < 5

13.30. 4sinx < 3cosz.
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13.31.

13.32.
13.33.
13.34.
13.35.

13.36.

13.37.

13.38.

(MT'V, skonomuueckuii, 1971, 3(5))
11sinx + cos2x — 6 > 0.

20sin?z + 9cosz < 21.
sinx > cos 2. “Tect”
ctgdx + ctg?x —ctgr — 1> 0.

(MI'Y, 6uonoro-niousennsiii, 1971, 4(5))
2cos8xr > 3+ 4sindx.

(MI'Y, 6uonoro-iousenusiii, 1970, 5(5))
2sin? 2z + 3 cos 2z < 0.

(MT'V, xumuueckuit, 1992, 2(5))
Vsinz > /—cosz.

(ML'Y, BMuK, 1971, 2(5))

Haiitu BCe perenust HepaBeHcTBa 4/ Sin 2z < cosz — sinx,
YZOBJIETBOPSIIOIIIE YCIOBHIO || < 7.

13.39.

13.40.

13.41.

13.42.
13.43.

13.44.

13.45.

(ML'Y, BMuK, 2000, 1(6))
1

sinzsin|z| > ——.

2
(MI'Y, BMuK, 2008, 3(6))
V1 —sin2x + |sinz| < cosz.
(MDY, ICAA, 1994, 4(6))
2sinx — 1< \/GSiHQJJ —6sinx — 12.
V3 —4cos?x > 2sinz + 1.
(MI'Y, mex-mart, 1966, 2(5))

5+ 2cos2x < 3|2sinx — 1. “Tect”
(MT'V, mex-mar, 1968, 3(6))
2tg2x < 3tgw. “Tect”

(MI'Y, nousosenenusi, 2001, 5(6))
2log,. (sin z) log,, (sin 2) — log? (sin 2x) < log? (sin z).
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13.46. (MI'Y, BMuK, Omumuunaza “A6urypuent-2006”, 4(6))

. 9 — 3cos2x
Haiiure BCe perniennsi HepaBeHCTBA tg T > ———————, YIIOBJIETBO-
3sin2x — 2
paomue yciopuio g < < 3.
13.47. (MI'V, rect, mex-mart, 1996, 6(8))
/23 _ 612
x 6x* + 9x Z 0. “Tect”’

cosx —sinw
13.48. cos® zsin 3z 4 cos 3z sin® z < g
13.49. (MI'V, BMuK, 1995, 4(6))
10g,. , COSZ T > logcosm_% (cost—cos ZL'—£U2—14:E—E>.

4
13.50. (MI'V, BMuK, 2006, ycrHbrii)
[Tocrpoiite rpaduk GyHKIMN
f(@) = v/2cosz+2v2cosx — 1+ \/2cosx — 2v/2cosx — 1.
13.51.F (MI'Y, BMuK, 2006, ycrmbrif)
(32sin® )72 + 4sin®x < 1 —sin z.

13.2 Meto MHTEPBAJIOB HA TPUTOHOMETPUYIECKOM KpyTe

13.52. sin2x > cosx.
13.53. sinzx - sin 2z - cos 3z < 0. “Tect”
13.54. (MI'V, mex-mat, 1971, 2(5))

Haiitu Bce x 3 orpeska 0 < x < 7, yIOBJIETBOPSIONIE HEPABEHCTBY

1
sin2z — cosz 4+ V2sinz > —.

V2

lomanrHee 3a1anue

13.55. (MI'V, reosornueckuii, 1970, 3(5))

Haiitu BCce 3HaYeHUs T, YIOBIETBOPSIONINE HEPABEHCTBAM
sindx +sinx > 0, 0 < x < 27.

13.56. cosz + cos 2z + cos 3z > 0.
13.57. (MI'Y, xumuueckuii, 1972, 5(5))
(cosx — cosbx)(2sinx 4+ 3cosx + 4) > 0.

13.58. 2sinxsin 2z sin 3x < sin4x.
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13.3 JJoka3aTeJbCTBO HEPABEHCTB

B zamagax NeNe13.59 — 13.65 a4+ 8 4+ v = 7. okasars HepaBeHCTBA:

1
13.59. cosacosBcosy < 3

3
13.60. cos2a + cos28 + cos 2y > —3

3V3

13.61.F sina +sin B +siny < -

lomanraee 3a1anue

13.62. sin % sin g sin % <
13.63. Sin% + sing +sin

3
13.64. cosa + cos B + cosy < 5

By _3V3

13.65* cos % Cos 5 cos 5 < S

13.66. (Osmmmmasa “ITokopu Bopobbesnt ropsr”, 2008, 4(6))

Kakoe naunbosibiiiee 3HaueHne MOYXKET IIPUHIMATH BbIPAXKEHUE
cosx + cosy + cosz TpH yCJIOBUU sinx + siny + sinz > V5?

13.4 OOparHble TpUroHOMeTpuYeckue (pyHKIUUA

13.67. arctgx > arcctgx.

13.68. (MI'V, mex-mar, Tect, 2003, 5(10))

arccos(4x — 4) > arccos(—x).

13.69. arcsin(sinz) < arccos(cos x).

x

V10

13.70. arccos > arctg 3z.
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13.71. arcsinx > arccos x.

13.72. arctgz < arcctgz — %

13.73. arcsinz < arcsin(1 — z).
13.74. arccosz > arccos 2.

13.75. (MI'V, xum, reorpad, 6uosor, ncuxoior, PBB, ODOM,
®HM, dusuko-xummueckuii, 2008, 3(7))

arccos 3x < arccos+/6 — 15x.
13.76. tg?(arcsinz) > 1.

13.77. 1 —tg % + arccos(z + |siny|) < 0.
13.78. (MI'Y, BMuK, anpess 2003, 6(6))

arcsin(sin x) + 3 arccos(cos z) > 3z — 18.

13.5 OrmneHku TpuroHoMeTrpudeckKnx QyHKIIUii
ﬂOKaSaTb HEepaBeHCTBa:

13.79. sinx < x pu 0 < z.

13.80. x <tgznpu 0 <x < 7.

2
13.81. sinz > —z upu 0 < x < g
7

2
13.82. cosz > 1— % JJISI JIFOOBIX .

,Z[OMaIHHee 3aJaHue

13.83. (MI'V, BMuK, anpesnn 2003, ycrHbiii)
o, 3,7 — YIJIbI OCTPOYTOJBHOTO TpeyroiabHuKa. Jloka3arb, ITo
sina +sin B + siny > 2.
13.84. cosz +wsinz > 1npu 0 <z < 7.

3
13.85. Sin:ch—% mpu 0 <z < 7.

2 .%‘4

13.86. cosxgl—%+1—6npy10§x<7r.
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14 Apudmerndeckasi mporpeccust

[TocitetoBaTEILHOCTD YUCET A1, A2, - - - , Ay, - . . HA3BIBACTCA apudme-
muveckol npozpeccuedi, €CI KaXKJIblil IIOCJIeYONNI YJIeH, HaunHasl
CO BTOPOTO, PaBeH MPEAbIIYIIEMY ILII0C HEKOTOPOE THUCIO d, HA3bIBa-
eMOE PaA3HOCMBIO NPO2PECCUU, T. €.

ap =ap—1+d (n>2), d— pasHOCTH HPOIPECCHN.

O6mmit yjneH apu@METHIECKON MIPOrPECCUN MOYKET OBITH BbIPAYKEH
Yepes3 MEPBbIN WIEH U PA3HOCTb [IPOTPECCUu 10 (hopmyJie:

ap=a1+ (n—1d, n>1.

Cymma n wreHoB apudMeTUIeCKOoil mporpeccun S, = a1+as+...+ay,
MOKeT OBIThH BhIPayKeHa, depe3 MEePBLIil 1 MOC/IeTHUN 1IeH apudmMeTn-
YeCcKOll mporpeccun o popmyJie:
air +ap
[——— n

2
IToncrasissa dopmyity Ijist n-0ro *jieHa apudMeTHIecKo# mporpec-
CUU, TIOJIyIUM (DOPMYJIY CYMMBI 7 9JIEHOB apudMeTHIECKO mporpec-
CUU “€Pe3 TEPBbIi WIeH U Pa3HOCTDb Iporpeccuu 1o popmyJie:

2a1 + (TL — 1)d
= N

2

DopMyJIBI IJIsT Ay U Sy, MOXKHO JOKa3aTh 10 METOLY MaTeMaTHIeCKOM

S =

Sn

AHTYyKIAN.

Apudmerndeckasi MpOTpeccrst MOJHOCTBIO OMPEESIeTCs depes
CBOII TIEPBBI YJIE€H a1 U PA3HOCTH IIporpeccuu d.

Apudmernueckast IPOrPecCUs SBJSETCS 603pacmaroweti, eciu
d > 0, u yowsarowet, ecim d < 0.

st wteHoB apudMeTHIECKOi IPOrPecCHd MOYKHO JOKa3aTh CJle-
JyIoIue CBOMCTBA:

artapn=as+ap1=...=ap+an_kr1, 1<k<n (1)
(neitcrBuresbHO, Gk +ap—pt1 = a1+ (k—1)d+a1+(n—k+1-1)d =
201 + (n—1)d = a1 + ap);

Gn—1+0pn+1  Op—f T+ Ontk

an = 5 =...= 5 , 1<k<n (2)
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. On—k + Atk -
ACHCTBTEINbHO, ——— ——— =
a+(n—k—1d4+a+n+k—1)d 2a;+2(n—1)d )
= = = dan ).
2 2

14.1. JltobOble Jiu TpU YUCIa MOTYT SIBJSTHCs djieHamu (Heobsi3a-
TEJILHO MOCJIEJIOBATEIbHBIMU) KaKONH-HUOYIb apudMeTuIecKoi mpo-
rpeccun’?

14.2. (MI'V, Mockosckast mikoJia skonomuku, 2005, 5(8))

Haiinure dernipe dnciia, KOTOpble 00pa3yioT apudMeTHIECKYIO IMPOo-
I'PECCUI0, eCJIM CyMMa KpalHuX paBHa 18 um BTOpOe YHUCJIO MEHBIIIE
tperbero na 20%.

14.3. CyMmmMa IEpBOro M HSTOr0 YIECHOB apudMETHYECKON IIpo-

rpeccuy paBHa %, a IIpou3BeJleHUe TPETHEI'0 U YeTBEPTOI'O €€ YJICHOB

paBHO %. Haiitu cymmy nepBbix 17 ©ieHOB 9TOi Iporpeccuu.

14.4. (MI'V, reorpadudueckuii, 2006, 2(6))

Yucna y U z TAKOBBI, YTO IOC/IEIOBATEBHOCTD 1, /Y, \/Z, a TakxKe
[OCJIETIOBATEILHOCTD 1, y — 1, 2 — y sABASIOTCS apupMEeTUICCKUMI
nporpeccusmu. HaiiTu pasHOCTh BTOPOIl IIPOTPECCHH.

14.5. (MLY, ICAA, 1993, 2(6))

CyMMa TpeTbero u JeBATOTO UICHOB apudMETUIECKON MPOrpeccun
pasua 8. Haiitu cymmy mepsbix 11 4jieHoB 9TO#l mporpeccuu.

14.6. Haiitu cymMMy BCeX MOJIOYKUTEIbHBIX YETHBIX JBY3HATHBLIX
quces, JeJIANIXCA Ha 3 HAIE/O.

14.7. (MI'V, skonomuveckuii, 1971, 4(5))

Boramcants cymMy Bcex HaTypaJbHBIX UHCET, He MTPEBOCXOISIIIX
1000 u ne pensmuxcs Ha 13.

14.8. Tlpu pgesieHnn JeBATOTO WieHa apu(MMETHIECKOH Tporpec-
CAU Ha, BTOPOU YJIEH 3TOU Ke IMPOTrPECCUU B YACTHOM IOJIyHaeTCHd O,
a IIpY JIeJICHUN TPUHAIATOrO 4jIeHa 3TON IIPOIPECCAM Ha ee IIEeCTOR
WIEH B YaCTHOM IOJIydaeTcs 2 u B octaTke 5. HaliTu nepBbiil 1ieH u
Pa3HOCTB NIPOT'PECCUMN.
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14.9. M3BectHO, YTO TIpH JIIOOOM 7N CyMMa N IIEPBBIX YJICHOB
HEKOTOPOIl YUCJIOBON TOCJEOBATEILHOCTH BbIpaXkaeTcss (hopMyJIoit
S, = 4n? — 3n. HaiiTi TpU IepPBBIX d/eHA TOIl IIOCJIEI0BATEIHHO-
cru. JlokasaTrh, ITO [OCJIEI0BATEIBHOCTD SABJISETCH apudMeTUIeCKOi
Iporpeccuei.

14.10. (MI'V, nousosesenusi, mait 2001, 4(6))

Haiitu apudmerutveckyio mporpeccuio, B KOTOPOW CyMMa, YJICHOB,
CKOJIbKO Obl HadMHas C HEPBOTO UX HU B3dTh, BCErJ@ PaBHA yTPO-
€HHOMY KBa/IpaTy YMCJIa STUX YKe YJIEHOB.

14.11. (MIV, rect, mex-mar, 2001, 4(10))
N3 06pas3ioB Tpex CIJIaBOB OJIOBA, IMHKA U MeIU OJYUNIN HOBBIM
CIJIaB, B KOTOPOM KOJUYIECTBA YKA3AHHBIX BEIIECTB, PACIIOJIOXKEH-
HbBIE€ B HEKOTOPOM IIOPsiJIKE, 00Pa3yIoT apudMETHIECKYIO IIPOrPECCUIO.
IIepBoIit 0Opazer; Maccoit 5 I COCTOSIT U3 0JI0Ba W MEIM, BTOPO — n3
16 r Mmen 1 7 T MMHKA, a TpeTuili — 3 8 r 1MuHKA U 21 T oJoBa.
CKOJIBKO I'PaMMOB 0JI0Ba OBLIO B IIEpBOM obpasiie?

14.12. (MT'Y, BMuK, 2010, 1(6))

B apudmernaeckoit mporpeccun mepBhIil UIeH OTPUIIATEIbHBIN 1 pa-
Bern —405, pasnoctsb paBHa 18. Cymma abGCOTIOTHBIX BEJIMIUH (MOJIy-
Jieil) LepBBIX N WIEHOB 9Toil nporpeccun pasua H661. Haiixure n.

14.13. (MI'V, mex-matr, mapt 1996, 5(6))

Kakoe nHaubosibliee 9uc/io 4eHOB MOYXKET COJIepKaTh KOHeYHast apud-
MeTUYecKas IIPOrPeCCUsl ¢ PA3HOCTDIO 4 MPU YCJIOBUH, UTO KBAIPAT €€
[IEPBOI'O WIEHA B CYMMe C OCTaJbHBIMI WieHamMu He mpeBocxoauT 1007

14.14. (MI'V, ncuxosorunueckuit, 1967)

Haiitu uncia, oHOBpEMEHHO sIBJISIIOIIUECS YIeHAME ABYX apudmMeTn-
qeckux nporpeccuit 2,5,8,...,332 u 7,12,17,...,157. CkoJyibKO ume-
eTcsl TAaKUX 9ucesi’

14.15% (MT'Y, xumuueckuii, mait 1999, 7(7))

Oynkuus f(x) yIOBIETBOPSIET CJIELYIONIEMY YCIOBHIO: IS JIFOOBIX

quces a u b BbIIOJNHSETCsT paBeHCTBO f( “'521’) =/ (a)Jng ®)
suadenne dyuxipn f(1999), ecmn f(1) =1u f(4) = 7.

. Haiiru
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14.16.F (MY, xumuueckuit, 1999, 7(7))

[TocnenoBareqbHOCTL HYHUCEN G, A3, ... OIPEIESIETCS CJIELYIONIM
an + 2, ecau n HeYETHOE, .
npaBwioM: ag = 0, ap4+1 = Haiitu aq999.
2a,,, ecam n deTHOE.
14.17* (ML, xumuaeckuit, mait 2001, 7(7))

[TocaeroBaTEILHOCTD YUCET A1, G2, A3, ... YCTPOEHA CIIEYIOMMM 00-
pasoM: a; = 1, KaxK/10e HOC/Ie Iy IoIIee YUCI0 PABHO YIBOCHHOI CyMMe
PeBLYIIUX Yuces, T.e. ay = 2a1, ag = 2(a; + az) u r. 1. Haiitu
[IPOU3BEJIEHNE BCEX UYHUCEI OT a1 JI0 A2001-

14.18F (MT'Y, xumuueckuit, 2001, 7(7))
Oynknus f(x) 115 Beex & yAOBJIETBOPSIET YPABHEHHIO
f(z+1) = f(x) + 2z + 1. Haiitu f(2001), ecau f(0) = 0.

14.19F (MI'VY, mex-mat, mapt 2000, 2(6))

O mepBbIX cemu wieHax ybObIBaroieil apudMeTnIecKoil Mporpeccun
MU3BECTHO, YTO CyMMa IIATBIX cTeleHell BcexX 9TUX YJIEHOB paBHa HYJIIO,
a CyMMa UX YeTBEPTHIX cTelleHeil paBHa 51. HaiiTu cebMmoit dien 3Toif
[IPOTPECCHUMN.

14.20. (MI'V, mex-mat, 2003, ycrHbIif)

qHCHOBaﬂ (byHKHI/IH JJI JHO6I)IX qHUCEeJI T U y y,ZLOB.HeTBOpﬂeT paBeH—
crBy f(z+vy) = f(x)+ f(y) + 80xy. Haiitu f(%), ecymn f(%) =2.

14.21. 3agamo 1001 «wwmcno, cymma JIIOOBIX JBYX M3 KOTOPBIX
6osbme 1. JJokazaTh, 9T0 cyMMa BCeX UncesT DOJIbIIe %.

14.22. (MI'V, reorpadmuueckuii, 1993, 5(5))
[Ipn Kakux a JeTeipe KopHs ypasnenus x* + (a — 5)z? + (a +2)% =0
00pa3yioT apudMETHIECKYIO IIPOrPECCUIO?!

JlomanrHee 3aanue

14.23. Haiitu apudmMeTndecKkyio IPOrPeCcCHuio a, g, a3, . . ., €CJIH
MU3BECTHO, YTO a1 + a3 + a5 = —12 u ajaszas = 80.
14.24. (MTI'V, daxyabrer Loc. yupasiaenus, 2005, 1(7))

MoxkHo jin pazesinThb cymmy B 196 pybuieit Ha 16 pa3HbIx dacTeil Tax,
qT0o0BI OJIMZKAMIINe 110 BeJInYnHe 4acTh oTyImdaanch Ha 50 koreek?
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14.25. Typuct, mogHIMAsCh B TOPY, B MEPBLIN YaC JTOCTUT BBICO-
Te1 800 M, a B KayKJbIil CIeAyIOMuUil Yac MOTHUMAJICS HA BLICOTY, Ha
25 M MEHBINYIO, 9eM B MPEIbIAYINNii. 3a CKOJIBKO 9aCOB OH JIOCTUI'HET
BBICOTHI H700 M7

14.26. (MI'V, reonornueckwuit, 1992, 1(6))

Yereproiil wieH apudMeTUIeckoil mporpeccuun paer 16, a cymma
CeJIbMOTO U JlecaTOro paBua 5. Hafitu cymmy mepBBIX BOCEMHA/IIIATH
YJIEHOB 9TOI apudMETUIEeCKON IIPOTrpECCUN.

14.27. (MI'Y, dusnuaecknit, 1992, 5(8))

Haiitu nepBelif wien n pa3sHoCTb apudMETHIECKON IPOIPECCHH, €CIIn
U3BECTHO, YTO ISATHIA U JeBATHIl wieHbl galoT B cymme 40, a cymma
CeZbMOr0O U TPHHAJIATOIO WIEHOB paBHa 58.

14.28. (MI'V, conmosormueckuit, 1999, 2(6))

Haiitu mnepBeiit 4ieH u pa3HOCTh apuMETUIECKON TPOTPECCUH, JIJIst
KOTOPO# CyMMa IMEPBBIX ISITH YJIEHOB ¢ HEYEeTHBIMU HOMEPAMU Ha €11~
HUILy OOJIbIIIE CyMMBI [I€PBBIX MHATH YJIECHOB C YETHBIMA HOMEDAMH U
paBHA KBaJIpaTy IIEPBOIO UJIEHA.

14.29. (MI'V, skonomundveckwuii, oty MeHezxMenTa, 2007, 1(6))
Tpu uucia 8z, 3— 22 1 —4 B yKa3aHHOM HOPsIIKe 00PA3YIOT YOBIBAIO-
1y apudmerndeckyio nporpeccuto. Halinure x u ykaxkure pa3HOCTh
9TON IIPOT'PECCUMN.

14.30. (MI'V, ncuxosorunueckuit, 1984, 5(7))

Bropoit wien apudmerndaeckoit mporpeccuu, COCTOAIIER U3 MeThIX Th-
ceJl, paBeH 2, a CyMMa KBaJpaTOB TPEThEr0 U YETBEPTOTO €€ YJIEHOB
MenbItie 4. Haiitu mepBblit wien 3Toit mporpeccuu.

14.31. (MI'V, reosornueckuii, 2007, 6(8))

CyMmMa mepBBIX ISITHAIATH UJIEHOB apu(MeTHIeCKON TPOrpeccuH,
COCTOSINEN U3 HATYPAJIbHBIX drces1 bosbiie 337, Ho MenbIie 393. Hemy
PaBeH BOCHMOM “JIEH 9TOU MPOIPECCUU, €CJIM U3BECTHO, YTO OH KPaTeH
yerbipeM?

14.32. (MI'V, BMuK, oruenenust 6akanaspos, 2005, 1(7))

B yOwmBaromeit apudmerndeckoil mporpeccun pas3HOCTb JIE€BSTOTO U
YETBEPTOrO UJEHOB PABHA TPEThEMY, & CYMMa KBaJIPATOB IEPBOTO U
BTOpPOro WieHOB paBHa 4. Haiinmnre cymMMy mepBBIX IBaIATH IISITH
YJICHOB 3TOM MPOTPECCHN.
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14.33. (MI'Y, BMuK, 1990, 2(6))

Yucna ai,a9,...,a21 00pasyoT apudMeTHIeCcKyo Iporpeccuio. M3-
BECTHO, 9TO CyMMa, 1JIEHOB 9TOH MIPOTPECCUU ¢ HEUETHBIME HOMEDaMU
Ha 15 6oJIbIlle CyMMBI 9JIEHOB C 9eTHbIMI HOMepaMmu. Halitu a9, ecin
asp = 3&9.
14.34. (MI'V, ICAA, 1993, 2(6))
CyMMa TPeThero u msiTOro UICHOB apudMeTHIECKON TPOrpeccun pas-
ua 8. Haittu cymmy mepBbIX 7 <JIEHOB 9TOM MPOTPECCHH.
14.35. (MI'V, xumunveckuit, 1989, 2(5))
IlocnemoBareIbHOCTD UHCET A1, A2, A3, . . . SABIASETCS APUPMETIIECKON
nporpeccueii. I3pectno, 4ro a1 + as + a15 = 3. Haittu as + ag.
14.36. (MI'V, reonornueckuit, 2005, 5(8))

B apudmernueckoii mporpeccun KBaJpaT CYMMBI TPETbErO W Y€T-
BEPTOI'O €€ UJIEHOB PABEH CyMME BTOPOI'O U IIATOTO ee U4jaeHOB. Uemy
paBHA CyMMa IMEPBBIX IECTH YWIEHOB 3TON ITPOrPECCHU !

14.37. (MI'Y, BMuK, 1988, 1(6))

Haiitu cymMmMmy mepBBIX ABaIATH IICHOB apudMETHIECKON IMporpec-
CUH, eCc/ii CyMMa TpeTbero, CceJIbMOro, 4eTbIpHa/JAlaTOro U BOCEMHa-
JIATOro 4JIEeHOB 3Tol mporpeccnu pasHa 10.

14.38. (MI'Y, BMuK, anpess 1995, 1(6))

B apudmernaeckoii mporpeccun ¢ OTIUIHON OT HyJIsT PA3HOCTHIO CyM-
Ma YJIEHOB C YETBEPTOrO II0 YEeTHLIPHAIIATHIA BKIIOYUTEILHO PaBHA
77. Haiitu HOMep TOro 4jieHa MPOrPECCHH, KOTOPLIN paBeH 7.

14.39. (MT'Y, BMuK, 2001, 2(6))

CyMMa epBBIX YeThIPeX IJIEHOB apu@METHIECKON IIPOrpeccuy paBHa
56. Bce useHBI 9TOI TIporpeccu — HaTypaJbHble ducia. JIBeHaaa-
TBIN wIeH 6oJibIie 67, HO MenbIne 74. Haiiaure nBaanareiil 4ieH 3Toi
IIPOI'PECCHUM.

14.40. (MI'V, mex-mat, Tect, 1995, 3(8))

B apudmeruveckoii mporpeccun mepBbIil WIEH W PA3HOCTH HMOJIOKU-
TeJIbHBI, & CyMMa IIE€PBBIX JECATA YICHOB PaBHA PA3HOCTU KBAIPATOB
IIIECTOTO U ISITOTO WIeHoB. HaiiTu pasHOCTH 3TOit Mporpeccun.
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14.41. Hajitn cymMMy BCeX IIOJIOKUTEJIBHBIX YETHBIX TPEX3HAY-
HBIX 4HUCeJ, JeJIAIUXcd Ha 3 Hallello.

14.42. Ilpu peneHWH TPUHAIIATOTNO UIE€HA apUPMETUIECKOH
[IPOrpecCuy Ha TPETHH YjIeH 3TOU »Ke MPOrpeccu B YaCTHOM IOJTyda-
eTcs 3, a IpHU JIeJIEHNU BOCEMHA/IIIATOrO UjIeHa 3TOU IIPOTPECCUU Ha €€
CeIbMOM 4jIeH B YaCTHOM IToJIydaeTcs 2 u B octaTke 8. Haiitu nepsbrit
4JIeH U PA3HOCTb ITPOTPECCUM.

14.43. VzBecTHO, 4TO HpU JIOOOM N CyMMa 7 IEPBLIX HUJICHOB
HEKOTOPOI YHCJIOBOH MOCJIEIOBATEILHOCTH YUCEST BbIparkaeTcst (op-
Mys10it Sy, = 2n? + 3n. HaiiTu JlecaThlil 14eH STOH HOC/Ie0BATE/ILHO-
cru. JlokazaTrh, 4TO [OCJIEI0BATETLHOCTD SABJIAETCH apudMeTHIecKoi
Iporpeccuet.

14.44. (MI'V, ncuxosnoruueckuit, 1997, 3(6))

B yOniBatomieit apudmMeTnteckoii mporpeccuu Mpous3BeeHne IepBoro
U ee MOCJIeTHETO YJIEHOB PABHO 3%, a CyMMa BTOPOT'O W IPEIIOCe-
Hero 4JIeHOB paBHA 11%. Haiitu nepBbiit 4jieH nporpeccuu.

14.45. Pemutb ypaBHEHHE:
(22 +2+1)+ (22 +22+3)+ (22 +32+5)+. . .+ (2% +202+39) = 4500.
14.46. (MI'V, reorpadmuuecknii, 1994, 2(5))
CyMMa nepBbIX JBaJIIATH WICHOB apudMeTrnueckoii nporpeccuu (ay,)
B IISITh Pa3 MEHbBINE CYMMBI NEPBBIX JBAJNATH IISATH YJIEHOB apud-
merndeckoii nporpeccun (by,). Haiiaure oTHOIeHne pasnocTu mpo-
rpeccun (a,) K pasnocru nporpeccur (by), € U3BECTHO, YTO 3TU
Pa3HOCTH OTJIMYHBI OT Hysd u 4ais = byg.

14.47. (MTL'V, reorpadudeckuii, mait 1999, 2(6))

CyMMa MTepBBIX IISITH 4JIEHOB YOBIBAOIIEH aprudMeTUIeCcKOl Tporpec-
cun pasHa (—5), a ux npomssesenne pasuo (—280). Haiitn corsrit
YJIEH IIPOIrpecCuu.

14.48. Ilokasarhb, 9TO [JIsT BCAKON apndMeTHIeCKON MPOoTrpeccun
1pu JifoOOM 7. BBIIOJIHSIETCSI PABEHCTBO So, = Sy, + %Sgn
(Sk — cymMa k [epBBIX WIEHOB IIPOTPECCHUH).

14.49. B apudwmermueckoit mporpeccun Sy = S, k # 1. Haiitm
Sk1-
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14.50. (MI'V, reonornueckuit, 1999, 6(8))

Jlana apudmermdaeckasi IpOrpeccus ai,as, ..., B KOTOpoi ag = —13,
a7 = 3. Onpejenure, TPU KAKOM KOJUYIECTBE UJIEHOB CYMMa ITPOrPEeC-
cun OyJIeT HamMeHbIIeil; HaliiuTe 3HATEHNe STOH CyMMBbI.

14.51. (Osmmmnunaza “ITokopu Bopo6bessr ropsr”, 2011, 3(10))

ITers nocjie10BaTE/ILHO BLIIUCHIBAET IIEJIbIe YNC/Ia, HadnHasd ¢ 21, Tax,
UTO KaykJ0e CJIeIyollee UNUCI0 MeHbIe MpeablayInero Ha 4, a Bacs,
[JISIIs Ha OYEPEeIHOe YHCIO, MOACYUTHIBAET CYMMY BCEX BBIIMCAHHBIX
K 9TOMy MoMeHTY uncesi. Kaxkas uz naiinenuoix Baceit cymm okaxkeTcst
osmmkaiimeit Kk 557

14.52. (MI'V, ncuxomnornaecknii, 1967)

HaiiTu qmncia, o JHOBpeMEHHO SABJIAIOIIUECc YICHAMU IBYX apudmern-
qeckux nporpeccuit 3,7,11,...,407 u 2,9,16,...,709. CkoJBKO nMe-
eTCsl TAKUX TUCEs?

14.53. (MTY, BMuK, 2005, 3(6))
[Mocnenosarenbuoctu {ay } u {b,}, n =1,2,3,... asiasaorcs apudme-
TUYIEeCKAMU Iporpeccusamu, a1 = 32, bo; = 43. IlocienoBarebHOCTD
{cn} oupenensiercs pasencreamu ¢, = (—1)" - a, + (—1)" - b,. Cymma
IIEPBBIX COPOKA UJIEHOB II0CIIeI0BATEILHOCTH { ¢y} paBHa 100, a cym-
Ma TIepPBBIX ee JBaJnaTu Tpex uienos pasua —60. Haittu byo u cymmy
[EPBBIX CTa YWIEHOB apudmeTnieckoil nporpeccun {ay, }.

14.54F (MY, xumuueckuit, mait 2001, 7(7))

[TociremoBaTeIbHOCTD YUCET A1, G2, A3, ... YCTPOEHA CJIEAYIOMIM 00-
pasoM: a1 = 1, KaxKJ0e IMOCJIeIyIOIIee YNC/IO PABHO yTPOEHHON CyMMe
OPEABIAYINX 9uces, T.e. ay = 3ai, a3 = 3(a1 + az) u T. 1. Haiitu
[IPOU3BEICHIE BCEX UHCEN OT G1 JIO (2001-

14.55% (MI'Y, xuvmaecknit, 2001, 7(7))

Oynkuus f(x) 175 BeexX & yIAOBJIETBOPSIET YPABHEHHIO
f(z+1) = f(x) + 2z + 3. Haiitu f(2001), ecm f(0) = 1.
14.56.F (MI'V, mex-mat, mapt 2000, 2(6))

O 1mepBBIX IMIECTH YJeHAX BO3PACTAIONIENH aprudMeTUIeCKOl Tporpec-
CAW U3BECTHO, YTO CyMMa IISATHIX CTEIeHell BCeX 3TUX YJIEHOB paBHA
HYJIIO, & CyMMa WX 4YeTBEePTLIX cTemneHeil paBna 49. Haiitu mepsbrit
YJICH 9TOU IIPOIPECCUU.

14.57. Cymma HECKOJIBKUX duces paBHa 1. Moxer jin cymma ux
KBa/IpaToB ObITH MeHbIe 0,017
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15 T'eomerpmyecKas mmporpeccusi

[MocnenoBarenbrocTs wuces by, ba, ..., by, ... (by # 0), Ha3bIBaeTCs
2e0MEMPUYECKOT NPO2peccuetl, eCTU KaXK bl TOCIe YOIl 9IeH 10~
CJIe0BATEILHOCTH, HAUMHAs CO BTOPOr0, PABEH IIPEIbLIYIIEMY, YMHO-
JKEHHOMY Ha HEKOTOPOE YUCTIO ¢, ¢ 7# 0, HA3bIBAEMOMY 3HAMEHAMENEM
npozpeccuu, T. e.

bp =bn—1-q (n>2), q— 3HAMeHATEJIb IIPOIPECCUM.

OO61umit 41eH TeOMEeTPUYIECKON TPOTIPECCUU MOXKET ObITh BBIPDAYKEH |e-
pe3 IEepBbIil 4IeH U 3HaMeHaTe b IIporpeccun 1mo popmyie:

bn = bl : qnil-
CyMmMa n 9JIEHOB NeOMETPUIECKOI TPOrpecCur MOXKET ObITH BBIparKe-
Ha 4Yepe3 MEPBbI WIeH U 3HAMEHATe b [IPOorpeccuu 1o (opmyie:

5, =220 g2,

Qopmyisl st by, 1 S, MOXKHO JI0KA3aTh 110 METOLy MaTeMaTHIeCKOI
WHTYKITHH.

Eciu |g| < 1, To nporpeccuio HasblBaloOT Geckonewno youearoued.
[Ipemen cyMMBI €€ 9IEHOB HA3BIBAIOT CYMMOU OecKoHewHo Youearo-
wets eeomempuseckots npoepeccuu. CyMma OECKOHETHO YOBIBAIOIICH
TEeOMETPUIECKON TPOTPECCUN BBITUCISIETCS TIO (DOPMYJIE:

bi(1—q") b
Sew= lim Sy— lim l=¢Y) _ 1q (lg| < 1).

n—+oo n—+oo 1-— q 1-—

T'eomeTpuueckast mporpeccusi MOJHOCTBIO OIPEIENseTCsT depe3 Iep-
BRI “JIeH by 1 3HAMEHATENb IIPOTrPECCUN (.

JJist 971eHOB reoMeTpUYecKoil Tporpeccun MOXKHO JIOKa3aTh CJie-
JAyIoliee CBOUCTBO:

b2 =by 1bpi1 = ... =by_bpir, 1<k <n.

15.1 KoHneyHass reoMeTpuveckasi IIporpeccust

15.1. Jlio6Oble jin TpU YKCIIA OTIIMYHBIE OT HYJIS MOTYT SIBJIATHCS
wieHaMu (HeOOs3aTEIbHO MOC/IE0BATEIbHBIMU) KAKOH-HUOYIb Teo-
METPUUIECKOl mmporpeccun?
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15.2. (MLY, ICAA, 1995, 1(6))
Haiitu x, ecsim ussectHo, uro umciaa —1, x + 2, sin(arcsinz),
B3STLIE B YKa3aHHOM IOPSJIKe, 00pa3yloT IeOMeTPUYecKyIo Iporpec-
cHIo.

15.3. (MI'Y, xumuueckuii, 1989, 2(5))
[TocnenoBarenbHocTh ducesa by, b, bz, ... ABISETCI DeOMETPUIECKON
nporpeccueii. MIasectrno, 1To by - by - by = 8. Haiitu by - bg.

15.4. (MI'V, BMuK, 1996, 1(6))

Yucia a, b, ¢ u d SIBIAIOTCS OCIEI0BATEILHLIMEA IICHAMEI I€OMETPH-
weckoit mporpeccun. U3secrno, uro a+d = 10, ad = 7. Haiiru b3 4 ¢3.

15.5. (MI'V, Omummumana “Jlomorocos-2007", 3(10))

Kaxwue 3nadennst MokeT MTPUHAMATH BBIPAYKEHUE
log(b11b50)(blbg ... beo), tye by, by, ... — reomerpuuecKas mMpOrpeccus’?

15.6. Haiitu gernipe gmcia, oOpa3yiolme TeOMeTPUIeCKyIo Mpo-
Ipeccuio, y KOTopoil cymMMa Kpaiinux 4jieHoB pasHa (—49), a cymma
CpeIHuX JIEHOB paBHa 14.

15.7. (MI'V, ncuxosornueckuii, 1997, 3(6))

B Bospacraroreit reomeTpuieckoil Iporpeccu CyMMa, IIepBoro u Io-
CJICJTHETO ee YJIEHOB paBHa 164, a mpousBejeHHE BTOPOIO W IPEIIIO-
CJIeJTHero 4jIeHOB paBHO 324. HaiiTu moceanHuii “IeH Mporpeccun.

15.8. Haiitu cymmy nepBbiX n 4aeHoB psga 1+ 114+ 1114 ---.
15.9. (MI'V, mex-mar, mait 1993, 2(6))

CyMMa TepBBIX b 9JI€HOB T€OMETPUIECKON IIPOrPECCUr paBHA ee Iep-
BOMY WJIeHYy, YMHOXKEHHOMY Ha 5, a CyMMa IePBBIX 15 WIEHOB paBHA
100. Haiitu cymMy mepBOro, mecToro u OIUHHAIIATOIO “LJIEHOB TOMN
IIPOTPECCUM.

15.10. (MI'V, ncuxosoruueckuit, 2000, 2(5))

PaccmaTpuBaroTcs reoMeTpudecKue MPOTPeCcCut, y KaxK oW U3 KOTO-
PBIX IIEPBBIA YjIeH paBeH JAeCATU, CyMMa BTOPOI'O U TPETLEro 4je-
HOB paBHAa IEJ0OMY YUCJIY, KDATHOMY YeTbIpeM, U He IIPEBOCXOAUT O/I-
HO TBHICSTIHN, 8 3HAMEHATE b OOJIbIIe e NHUIIBI. Y Ka3aTh 3HAMEHATE N
BCeX TaKUX IIPOrpeccuii.
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15.11. Cymma mepBBIX TPeX UJ€HOB Ne€OMETPUIECKON IPOrPeCCHn
paBHa 13, a cymMa KBaapaToB Tex Ke unces pasHa 91. Haittu stm
qHCTIA.

15.12% (MT'V, 6uonormaeckwuii, 1993, 4(6))

JlaHbI TBE TEOMETPUYIECKHE IIPOTPECCUN, TTEPBBIE UJI€HBI KOTOPBIX PaB-
ol 1. MI3BecTHO, YTO CyMMa BTOPBIX WIEHOB Iporpeccuii paBHa 3, a
cyMMa IIThIX — paBHa 161. HaiiTu cyMMy IecThIX WIEHOB IIpOrpec-
Ccuil.

15.13.* MoryT sm uncaa 10, 11, 12 6bITH YJIeHAME OJHOII r'eo-
MEeTPHUIECKOii mporpeccuun’

15.14. (MI'V, cormmomormaeckuii, 2003, 6(6))

OupesiesinTh Bee 3HAYEHH MapaMeTpa @, IPU KasKJOM H3 KOTOPDIX
TPH Pa3IMIHBIX KOpHs ypasHenns x° + (a? — 9a)x? + S8ax — 64 = 0
06pasyIoT reoMeTpuYecKyio nporpeccuio. HaiiTu 3Tu KOpHH.

JlomaniHee 3amaHue

15.15. Haiitu derbipe umncja, obpasyoomine reoOMeTPUIECKYIO
[IPOTPECCHIO, Y KOTOPOI BTOPO# WJIEeH MEHbBIIIe TIEPBOrO Ha 35, a Tpe-
Tuit boJibiite yeTBepToro Ha H60.

15.16. Cymma mepBBIX TPEX UJ€HOB N€OMETPUIECKON IPOrPECCHE
paBHa 13, a ux mpousBelenne paBHo 27. Haiitn aTn qncna.

15.17. Cymma 1epBBIX TPeX YJI€HOB Ne€OMETPUIECKON ITPOrPeCCHr
paBHa 63, a ux mpousBereHme paBHO 1728. HaliTu mepBwIil WieH H
3HaMeHAaTeJIb TOH TPOrpeccuu.

15.18. (MI'V, ncuxomornueckuii, 1987, 1(6))

CymMMa TEpBBIX IISITH YJIEHOB I'EOMETPHYECKOil mporpeccuu Ha 3/2
0oJIbIlIe, YeM CyMMa ee MEPBBIX Tpex UjaeHOB. [IaToiit wien reomer-
PUYECKOl TPOT'PECCUN PABEH €€ TPEThEeMY JIeHY, YMHOKEHHOMY Ha 4.
Haiitu ee uerBepThIil “WieH, ec/ii 3HAMEHATE/Ib ITPOTPECCUN TIOJIOXKU-
TeJIeH.
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15.19. (MI'V, reorpadmuueckuii, 1990, 2(5))

IIpousBeieHre mepBOro M IMSITOTO WJIEHOB NeOMETPUIECKON ITpOorpec-
cum paBHO 12. YacTHOe OT JiejIeHUsI BTOPOrO 4YjeHa Ha YeTBEPTHINA
pasuo 3. HaliTu BTOpOIit “wWwieH mporpeccuu.

15.20. (MI'V, reorpaduaeckuii, 2003, 1(5))

PasnocTb 1€BATOrO M TpETHEro WIEHOB 3HAKOUEPEAYIOMIeiicss TeoMeT-
24

PUYECKOIl IPOrpeccuu paBHa ee MeCcToOMy YIEeHY, yMHOXKEHHOMY Ha <.

Haiitu orHOmIEHME 1€CATOrO K MSITOMY YJIEHY IPOIPECCHUM.
15.21. (MI'V, reorpadmuuecknii, 1998, 2(6))
Haittu 3HaMeHaTe b yOBIBAIOIIEH MeOMETPUIECKON TTPOrPEeCcCHH, eCin

CyMMa IIEPBOT0, BTOPOTO U TPETHEr0 WIEHOB IIporpeccuu paBHa (—7),
a ISATHIA YIEH IPOrpeccud MeHbIIe BTOporo Ha 14.

15.22. (MI'V, mex-mat, mapr 1995, 1(6))
Haittu mepBbIit WiIeH reoMeTPpUYIECKONl IMPOrPECCHH, €CJIN W3BECTHO,
910 Tperuil wieH 3Toii nporpeccun pasen (—10), a ero kBajpar B
CyMMe C CE€IbMbIM YJIEHOM Ja€eT yTpOGHHbIﬁ IISITHIN YJIeH.

15.23. (MI'V, BMuK, 1996, 1(6))
Yucna p,q,r U § SABISIIOTCS OCIE/IOBATEIbHBIMU 1JIEHAMU [€OMETPHU-
geckoii nporpeccun. Mssectro, uro ¢ + 13 = 288, p - s = 24. Haiitu
p+s.

15.24. (MI'V, nousosezenus, mait 2001, 4(6))
Haiitu cymmy 11epBbIX 1 4I€HOB psija 7+ 77 + 777 4 - - -.

15.25. IlpousBenenue MepBLIX TPEX UWIEHOB TI'€OMETPUUECKON
nporpeccuu paBHo 64, a cymma KyOoB Tex ke dnces paBua H84. Haiitu
MIPOTI'PECCHIO.

15.26.% (MI'VY, 6uonormaeckwuit, 1993, 4(6))

Jlanbl JBe pa3jnyHble FeOMETPUYECKHE IIPOI'PECCUU, HEPBbIE YJIEHbI
KOTOPBIX PaBHBI 1, a cymMma 3HaMenaTeseir pasua —4. IzBectHo, 4To
CyMMa IIIeCTBIX YJIeHOB Imporpeccuu pasua —724. Haiitu cymmy maThrx
4JIEHOB IIPOI'PECCHIi.

15.27. CymMa 4deThIpex 9HhCel, COCTABJISIIONINX MeOMETPUIECKY IO
nporpeccuio, pasua 40, a cymma ux kKBajparoB paBHa 3280. Haiitu
IIPOT'PECCHIO.
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15.28. (MI'V, ncuxosnoruueckuit, 2000, 2(5))

PaccmaTpuBaroTcss reoMeTpuiecKe IpOrPeccuy, y KaxKIoU 3 KOTO-
PBIX TPETHUil 4jleH paBeH BOCHBMH, CyMMa IIEPBOTO M BTOPOr'O YJIEHOB
paBHa IIEJIOMY YHUCJLy, KDATHOMY LISTH, U HE IIPEBOCXOJIUT IIATUCOT, &
3HaMeHaTeJb OOJIbIE HYJIsS U MEHbIIIEe eUHUIBL. Y Ka3aTh 3HaAMEHATe-
JIM BCEeX TAKUX IIPOI'PECCUIL.

15.29. (MI'V, reonornueckuit, mait 2003, 3(8))
enwie uncna k,n,m B yKazaHHOM IOPsJIKE 00PA3yIOT reOMeTpute-
CKYIO IIPOIPECCHIO ¢ IEJILIM 3HaMeHaTej eM. 3BecTHO, YTO YUCIo m
Ha 39 Gosblie, UeM k, a mporpeccusi He ABJIETCsT Bo3pacTaromeit. He-
My paBHa cymMma gmcena k,n u m?

15.30. IlokazaTb, 4TO /I BCSAKOM reOMeTPUYECKON MPOIPECCH
(S2n — Sn)?
2n n

S + Son

npu JIIOOOM 7 BBITTOJIHSIETCST PABEHCTBO S3, =

(S — cymMma k TEepBBIX YJIEHOB [IPOrPECCHN ).

15.31. HaiiTu npoussejienne n MepBLIX WIEHOB I'€OMETPUIECKON
[IPOTPECCUU, €CJIU U3BECTHA UX CYMMa S U CyMMa OODATHBIX BeJIH-
4UH 0.

1\2 1\ 2 1\2
15.32. Haiitu cymmy (2—1—2) —|—<4+4> +...+<2n+2n> .

15.33. CymecrByeT Jin BO3pacTaionas reOMeTpIUIecKas IIporpec-
cus, y Koropoil nepsble 10 wieHOB 1esble, a ciemytomue 10 — He
nesbie?

3 4
15.34.* Tlpu Kakux pamuoHaJbHBIX k umcia /10, \/5, 2,5k
SIBJISTFOTCST “IJIEHAMY OJIHON MeOMeTpUIeCcKOl mporpeccun?

15.35 Jlokazars ToxkaectBo (1 +z + a2 + ... +2")? — 2" =

Q+z+224+... +2" DA +z+22+...+2"1).

15.2 BeckoHedyHO yObIBarolass reoMmeTpudeckas
nporpeccus

15.36. Haii 1+1+1+ -I—l-i-
.36. Ha ¢ -+ -4+ -+ =+...
ATn yMMy2 113 on
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15.37. Haiitu TpeTunii 1ien 6eCKOHEYIHO yOBIBAIOIIEH reoMeTputie-

1

CKOI1 IIporpeccuu, CyMMa KOTOPO paBHa 5 a BTOPOH 4JIeH paBeH 5

1 7

15.38. Pemmutn ypapnenme: — +z+ 22 +23+... = 5 tae |z| < 1.
x

15.39. (MI'V, cormonornyeckuii, 2005, 3(6))

Beckoneuno yoOBIBaloImas TeOMETPUTIECKAsT MPOTPECCUST COMEPIKUT
wieH b, = %. OTHoIIEHNEe CYMMBI YJIEHOB MPOTPECCUU, CTOSIIINX ITe-
pen b,, K CymMMe 9JIeHOB, cTodAmux nocie b,, pasuo 6. Haiitu n, ecym
CyMMa BCell TIPOTpeccuy paBHa %.

lomalmHnee 3amaHue

15.40. Hai 1 1 1 1 (—=1)ntt
.40. aI/ITI/ICyMMy5—1+§—E+...+T+....
15.41. Cymma OGeCKOHETHO yOBIBAIOMIEH TeOMETPUYIECKO Mpor-
peccun paBHa 4, a cymMMa KyOoB ee wieHoB pasHa 192. Hafitu nepssiit

YJIeH M 3HAMEHATEIb 3TOH MPOIPECcCHN.

15.42. Pemmrs ypasuenne: 22+ 1+ 22 — a3 + 2t — 2% 4+ ... = 13
rie |z| < 1.

15.43. (MI'V, nousosejenusi, riiobaabHbIX mpoieccos, 2007, 3(8))

CyMmMa TOJIOKUTETbHON OECKOHEYHO YOBIBAIOIIEH IeoMeTpUIecKOit
nporpeccuu B 4 paza 0oJibllie €€ BTOporo 4ieHa. Bo cKoJIbKO pa3 BTO-
pOii WIeH MEHBIIE IePBOro?

15.3 ApudmerndeckKasi 1 TeoMeTpuiecKasl IIPOrpeccuu

15.44. (MI'V, xummaeckwuii, dusnko-xumudecknit, DHM, DM,
6uosior., ®bub, reorpaduueckuii, ncuxonornvyeckuit, 2007, 4(8))
[Tostoxkurenbuble uncia by, ba, bs, by, b5 06pa3yioT reoMeTpUUECKYIO
nporpeccuio, a gucjua bs, 6bs, 27b; — apudmerndeckyo. Haiitu 3uHa-
MeHaTe b porpeccuu by, bo, bs, by, bs.

15.45. (MI'V, BMuK, anpens 2004, 1(6))

Yeroipe uncia aj,as,as 1 a4 00pa3yioT B yYKA3aHHOM IOPSIKE T'eO-
METPUYECKYIO mporpeccuto. Eciau Kk HuMm npubasuth 6, 7, 6 u 1 co-
OTBETCTBEHHO, TO MOJIyYaTCsl YHUCIa, 0Opa3yoNIie B TOM Ke ITOPSIIKe
apudMeTHIecKyo nmporpeccuto. Haiiaure uncia aq, as, a3 u aq.
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15.46. (MI'Y, dusnueckni, 1973, 3(5))

CyMMa MepBBIX JIECATH YIEHOB apudMETHIECKON IIPOIPecCun paBHa
30. HerBeprhiil, ceIbMOIl U MATHIN YJIEHBI ITON MPOrPECCUU, BIATHIE
B YKa3aHHOM IOPSIIKE, TPEICTABIAIOT COOOI TPH MOC/IE0BATETbHBIX
WIeHA NeOMeTpHUYecKoil mporpeccun. Haiitu pasHocTb apudmerude-
CKOW IPOrpeccum.

15.47. Haittu Tpu yucja, sBIIAIONIIXCS TOCJIEI0BATEIbHBIMY tLJIe-
HaMM I'eOMeTPUYECKOil IIPOIPecCuu, ecjii U3BEeCTHO, YTO yBeJIMYeHUe
BTOPOI'O YHCJIA Ha 2 AejaeT 3TU TPU YUCJIa TOCTIeI0BATEIbHBIMU dJle-
HaMU apuOMETUIECKON MPOIPECCUH, a €CJIA IOCJIe STOI0 YBEJIUIUTD
[IOCJIE/THEE YUCI0 Ha 9, TO BHOBB IOJIyUE€HHBIE UUCJIA CHOBA OYIyT I0-
CJIEJOBATEIbHBIMA YJI€HAMH T'€OMETPUYIECKON TTPOrPECCHU.

15.48. (MI'V, nmousosesenusi, 2000, 2(7))

Ilepsoiit, BTOpOit 1 YETBEPTHIH WIEHBI apudMETUIECKON ITPOTrPECcCunt
OJHOBPEMEHHO SBJAIOTCA COOTBETCTBEHHO IIEPBBIM, BTOPBIM W TpE-
TBUM WJIEHAMU HEKOTOPOI reoMeTpuyeckoil mporpeccuu. Haiiure Bce
3HaYEHUs, KOTOPBIE MOXKET IPUHAMATh 3HAMEHATe b I'e¢OMETPUIECKOMN
IIPOIPECCUN.

15.49. (MI'V, reorpaduaeckuii, 1991, 3(5))

Yucna ai,as,as 06pa3yoT apudMETHIECKYIO IIPOrPECCUI0, & KBaJl-
paThl 3THX dYnces 00pa3yioT reoMeTPHYECKyio mporpeccuio. Haiitu
ai, as, as, €CJIM U3BECTHO, YTO a1 + ag + az = 21.

15.50. (MI'V, reorpadmuueckuii, 2001, 3(6))

Yucna a, b, ¢ B yKa3aHHOM MOPSIIIKE 00pa3yioT aprudMeTHIECKYIO TTPO-
CPECCHUIo, & Yucjia a — ¢, ¢ — b, 2a B yKa3aHHOM IOpsIke 00pa3yioT
TeOMETPUIECKYTO TTporpeccuio. Kakoe MUHIMAILHOE 3HAYEHIE MOKET
npuHIMaTEL yncio 2a? — 4b% — ¢ 4 4bc + 6a?

15.51.% Haiitu cymmy 1-21 +2-22 43.23 4. 4+ n .27

domantHee 3a1anue

15.52. (MI'Y, dumronornueckuii, mapt 2003, 3(5))
Hanbr Takue apudgmerndeckas nporpeccust {a,} u reomerpuueckas
nporpeccust {b,}, aTo ay = b1, as = b3, azaz — b3 = 8. Haiitu pas-
HOCTH apuMeTHUECKOil IPOrPecCu.
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15.53. (MI'V, 6uosnoruueckuii, 1970, 3(5))

Hanbr 1Be apudMeTHIecKre IPOTPECCun ay, ds, ag u by, ba, by. 3Bect-
HO, 9TO a1+ as+ag = b1 +bo+bs, a aucia ay+b1, as+ba, az+bs obpa-
3yI0T T€OMEeTPHUUIecKyIo porpeccuio. Jlokazarh, 9To a1 = bs, ag = ba,
as = bl.

15.54. (MI'Y, nousosexnenus, 2000, 2(7))

[lepsoiit, 9eTBEPTHI U HATHIN WJIEHBI APUPMETUIECKON IIPOrpeccunt
OJHOBPEMEHHO ABJIAIOTCA COOTBETCTBEHHO II€PBBLIM, BTOPBLIM U Tpe-
TBUM JIEHAMU HEKOTOPOI reoMeTpuyeckoi mporpeccun. Haiiure Bce
3HaYCHUs, KOTOPBbIE MOXKET IPUHUMATL 3HaMEHATE/Ib eOMETPUICCKON
IIPOI'PECCUU.

15.55. (MI'V, rect, mex-mat, 1998, 4(9))

IIepByriit, BTOpOit 1 TPETUII YI€HBI TECOMETPUIECKON TPOIPECCUU PABHBI
COOTBETCTBEHHO TPETHEMY, HIECTOMY U BOCBMOMY 4YJICHAM HeKOTOpOfI
apudMeTHIeCKOl IIPOrpeccu, a ux npoussejienne pasuo 125. Haiitu
IIEPBLIN YJICH '€OMETPUYCCKON IIPOIrPECCUH.

15.56. (MI'V, reorpaduaeckuii, 1991, 3(5))

Yucna ai,as,a3 00pa3yioT apudMeTHIECKyIO ITPOTPECCHUI0, & KBaJl-
PaThl TUX YUCEJI COCTABJAIOT T'€OMETPUUIECKYIO mporpeccuto. Hafitu
ai,as,as, €CJau U3BECTHO, 9TO a1 — d = 7.

15.57. (MI'V, reorpaduueckuii, 2001, 3(6))

YHucna p, g, 7 B yKa3aHHOM TOPsIKe 00pa3yIoT apudMeTuIecKyIo mpo-
TPECCHIo, a 9ucjia r — P, ¢ — T, —3p B YKa3aHHOM TOPSIKe 00pa3yIoT
reOMETPHUIECKYIO ITporpeccuio. Kakoe MUHUMAJIBHOE 3HAUCHUE MOYKET
npuHEMATh Tncio —p? + 8¢ + 212 — 8qr + 4p?

15.58.* Haittu cymmy 1+2-3+3-7+... +n(2" —1).
15.59.% Haittu cymmy 1-34+3-9+5-27+ ...+ (2n — 1)3™.

15.60.% (MI'Y, BMuK, ampens 2001, ycTbrif)

1 2 3 1000
Jloka3aTh HEPABEHCTBO 3 + 2 + 23 +...+ 51000

1 2 3 2
15.61.F JlokazaThb TOXKIECTBO 3 + 52 + 3 +...+ 2% =2—- n;; .

< 2.




70

16 TekcToBble 3a1a4n

16.1 3amaum Ha ABUXKEHUE

16.1. ITaccaxkupckuit moesn maunoit 600 M ABHKETCST CO CKOPO-
crbio 100 xm /4. HaBcTpedy emy JIBHKETCsT TOBAPHBIN 0€3]1 JJIHHOI
1 %m u ckopocTbio 60 km/4. CKOJIBKO BpeMEHU MPOiijeT OT BCTpedn
MaIIMHUCTOB MOE3/I0B JI0 MOMEHTA PACCTABAHUS XBOCTOBLIX BArOHOB?

16.2. (ET'D, 2010, B12)

Uz mynkra A B myHKT B, paccrosnnme Mexay koTopbiMu 40 KM, 0fT-
HOBPEMEHHO BBIEXAJIM MOTOIUKJIUCT U Bejiocurieuct. V3BecTHO, 1TO
3a Yac MOTONMKJIUCT Ipoe3xkaeT Ha 30 KM OoJjiblile, ¥eM BeJIOCHUIIEe-
juct. Oupese/mTe CKOPOCTh BEJIOCUIIEIUCTA, €CJIM U3BECTHO, UTO OH
npubbLT B yHKT B Ha 3 daca mosxke moronukimcra. OTBer jaiite B
KM/ .

16.3. (Osmmuuaza “Ilokopu Bopobbessr ropsr”, 2005, 1(10))

Tpu 6para BO3BpaIA/INCH C COBMECTHOM PHIOAJIKH JIOMOIL, T/Ie UX OXKU-
Ja1 6oU0HOK XxoJiogHOoro KBaca. Crapiuit 6par Imes BTpoe MejJjieH-
Hee MJAJIINEr0 U BIBOe MejIeHHee cpeaaero. IIpuast 1oMoit, Maa imin
cpasy MPUHSJICH 38 HOYOHOK U BBIINJI 7-10 €0 YaCTh K IIPUXO/LY CPeJI-
Hero 6paTa, KOTOPBIN MPUCOETUHUICT K MJTQJINIEMy U CTaJI MOIJIONATh
KBac ¢ To# ke ckopocThio. /locramock m KBaca crapiiemy opary?

16.4. (Osmmuuaza “Ilokopu Bopobbessr ropsr”, 2008, 1(10))

I'pynma TypuctoB ornpaBmiach B 12:00 u3 Jarepst mo MapuipyTy.
B 12:30 mrypman BCIOMHIII, 9YTO OCTABUJI B Jlarepe KOMITac, u coeras
3a HUM B JlIarepb, JIOTHAB IIEAIIYIO C IPEXKHEH CKOPOCTBHIO I'PYIILY B
14:00. B koTopom 1acy mTypMaH IPUOBLI B JIAr€Pb, €CJIi 0€KaJl OH C
MOCTOSTHHON CKOPOCTBIO U B JIarepe He 3aJepyKUBAJICS !

16.5. (MI'V, nouBoBejieHnst, ryI06AJIBHBIX MPOIECCOB U BBICIIAs
IIKOJIA COBPEMEHHBIX COIUAJIbHBIX HayK, 2(7))

Y4YeHUK IIes1 OT JIOMa JI0 IIKOJIbI CO CKOPOCTBIO 3 KM/4 M OIO3/aJT
Ha 1 Mun. B apyroii pa3 oH mormes co CKOpocTbio 4 KM/4 ¥ HPHUIIIET
3a 3 MHH. 10 Ha4daJja ypoka. C Kakoil CKOpOCTBIO €My HYKHO HIATH B
CJIEIYIONINi pa3, YTOOBI MPUITH B TOYHOCTH K HAYAJIy ypoKa?
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16.6. (MI'V, Oaummuaia “JTomonocos-2006”, 5(10))

s nynkra A B nynkr B B 8% Bhiexas Besmocumemuct, a uepes Heko-
Topoe BpeMs u3 B B A Bblmen nemexon. Bejocunenucr npudsli B B
Jepe3 6 9acoOB IOCJIE BBIXOJIA OTTYyAa merexoja. [lemexon mpumresn B
A B 17% 1010 )€ sHA. CKOPOCTH BEJIOCUIIEUCTA U TIEMIEX0/1a, TTOCTO-
ssuabl. Kakyto joo mytn u3 A B B mpoexaji BEJIOCHIIEIUCT JI0 €ro
BCTPEYHN C IEIIeX0J0M?

16.7. (MI'Y, Omummumaza “Jlomorocos-2008”, 4(10))

JIuca mpecaenoBaia KPoJIMKa IO MIPsIMOJIMHEITHOM JOPOYXKKE, BeIyIIeit
K HOpe KpoJsuka. X ckopocTu ObLIN IOCTOSIHHBI. B HEKOTOPBI MO-
MEHT PACCTOsIHAE OT KPOJIUKA, JIO HOPBI OBLIO PABHO 7 M, & JIO JINCBI —
13 M. B mexoTopwIil ciaeayionuii MOMEHT PACCTOSHUE MEXKIIY KPOJIM-
KOM U HOPOH CTaJIO0 BIBOE MEHbBINEe PACCTOSIHUS MEXKJY HUM U JIUCOI.
Vcrejia Jiu Jinca JOTHATH KPOJINKA, TIPEXKJie 9eM TOT IOPKHYJI B HOPY?

16.8. (MI'V, “Jlomomnocos-20117, 3aounsrit Typ, 4(10))

[Mpoiinst 2/5 MMHBL y3KOrO MOCTa, MEIIEXOJ 3aMETHJI, UTO C3aH K
MOCTY IPUOJIMKaeTCs MalnHa. Toraa oH IoIes Ha3a/ U BCTPETUJICS
¢ MaITMHOM y Hadasa MocTa. Kciu ObI OH IIPOIOJI2KAJ UITH BIIEPET, TO
MallliHa JorHaJja Obl ero y KoHIa MocTa. HaiiTu oTHOIIeHne CKOPOCTH
MAaIIUHBI K CKOPOCTH TEIIeX0/Ia.

16.9. (MI'V, BMuK (orx. crenmanucros), 2006, 1(6))

U3 roposa A B ropos, B B 6 9acoB yTpa Bblexas IPy30BOi aBTOMOOWIIb.
lecTs wacoB cuycTst u3 ropoja B B ropoj A 1o TOil ke jgopore Bbl-
exaJl eMy HaBCTPEeTy JIETKOBOW ABTOMOOUIL. ABTOMOOWIH JIBUXKYTCST
C TMOCTOAHHBIMU cKopocTamu. [lo nmpenBapuTesbHON TOTOBOPEHHOCTH
OHM OJITHOBPEMEHHO Ipuexain B 1Moceyok (', PaclooKeHHbI Ha J10-
pore mexxay A u B. Pasrpyska un odopmiienne JOKYMEHTOB JJTUTICD
MSITh 9acOB. 3aT€M TPY30BO# W JIETKOBON ABTOMOOWIIN TTPOIOIZKIIIH
KaK/JIbIil CBOU Ty Th. JIerkoBoil u rpy30B0oit aBTOMOOUIN TPUOBLIN CO-
OTBETCTBEHHO B ropoja A u B oiHOBpeMeHHO B 23 Jaca TOrO ¥Ke JIHsI.
Haitinure Bpems: npubbitust aBromodusieii B Haceséuubiii nyakT C.
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16.10. (MI'V, BMuK, ornenenust 6akanaspos, 2008, 2(6))

Jnuna poporu, coemuusionieit myuktel A u B, pasua 1080 kM. B
myHKTe A HaXOJWTCs MEepPBBIi aBTOMOOWIBL, & B IyHKTe B — BTOPOIi
aBroMo6uitn. B 6°° nepserit aBTOMOGHIIL OTHpAB/IAETCA B IYHKT B, a
CIIyCTsI HEKOTOPOE BpPeMsI BTOPOil aBTOMOOUJIb OTIIPABJISIETCST B IIYHKT A.
B 13% paccrosmue MezK 1y aBTOMOGHIAME OKa3aI0Ch PABHBIM 270 KM.
HaiiTu ckopocThb 1epBoro aBTOMOOUJIsI, €CJTM U3BECTHO, YTO, BO-IIEPBHIX,
CKOPOCTH 000UX aBTOMOOUJIEH TIOCTOSHHBI, IIPUYEM CKOPOCTH BTOPOT'O
COCTaBJISIET % OT CKOPOCTH TIEPBOI'O, BO-BTOPBIX, BTOPOH aBTOMOOUIH
mpuOBLLT B TyHKT A 1M03:Ke, 1eM MepBbIit B MyHKT B, 1, B TpeTbUX, mep-
BBIIl aBTOMOOW/IL MPUOBLT B IIYHKT B depe3 5 9acoB I0C/E BCTPEIU

CO BTOPBHIM aBTOMOOMJIEM.

16.11. (MT'Y, BMuK, 1992, 4(6))

U3 ropoma B B ropos A Beuteres camodier. CriycTsi HEKOTOPOE BpeMst
n3 A B B Bouteren Beprosier. CKOpOCTH caMojieTa W BEPTOJIETA Ha
BCEM IIyTH IOCTOSIHHBIE, U OHU JIETSIT 10 0jiHO# Tpacce. Camojer jio
BCTPEYN C BEPTOJIETOM HAXOMUJICSA B IIyTU 6 %, & BEPTOJIET 0 BCTPEUIN
geren 3 4. Camosier pubbt B A B 13 v 30 mun, a BepTOJeT MpUOHLT
B B B 20 v 30 mun. Haiitu Bpems BbLIeTA camosiera u3 ropomaa B.

16.12. (MI'V, mex-mat, 2005, 1(6))

CoryacHo paciucanuto, aBTo0yCc KypCUpyeT 110 MapiipyTy U3 IMYHKTa,
A B ysKT B 11 06paTHO ¢ IOCTOSTHHOI CKOPOCTBHIO 1 6€3 0cTaHOBOK. Ha
nyTu u3 A B B oH ObLIT BBIHYK/IEH HA HEKOTOPOE BPEMST OCTAHOBUTHCSI,
HO3TOMY Ha OGpPATHOM ITyTH OH YBEIUIMI CKOpocTh Ha 25%. IIpuexas
B A ¢ 10-MUHYTHBIM OTKJIOHEHHEM OT PACITUCAHUST, OH YMEHBIITUI CBOTO
HOCJIEHIOI cKopocTh Ha 24% u npubbln B B BoBpems. Kakosa 6bLia
[POJIOJIPKUTEIbHOCTD BBIHY2KIEHHON OCTAHOBKHU?

16.13. (MI'Y, mex-mar, 2010, 5(6))

W3 jtecy BBICKOUMIT 31l 1 TOMYAJICS 110 IPAMOIl B HAIIpaBJIeHUN Tep-
HOBOro KycTa. Ha moJimyTu /10 Kycra 3asil HAIIOPOJICA Ha KOJIOYKY U
cTaJ GexkaThb B II0JITOpa pasa MejlenHee. Kora 3aiiiy ocraBajioch 10
kycra 50 MeTpoB, u3 jiecy (M3 TOro »Ke MecTa) BbIOexKaJs BOJIK M I0-
ruaJics 3a 3aiinem. Korma zasi go6exkail 10 KycTa, BOJKY OCTaBaI0Ch
10 vero 10 Merpos. Ha KaKoM pacCTOSHUM OT Jieca HaXOAUTCs TepHO-
BBIil KYCT, €CJIM U3BECTHO, YTO BOJIK BCE BpeMsl GexKasl CO CKOPOCTBIO,
¢ KOTOpPOIi IIepBOHAYAILHO OexKasl 3as1l?
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16.14. (MI'Y, ®HM, 2003, 6(6))

ABTOMObOMIIB, JBUIasiCh OT IIyHKTa A 110 yHKTa B, mpoexaJ IepByIo
TPeTh IMYTH CO CKOPOCTBIO VU1, & OCTABIIUECS IBE TPETH — CO CKOPO-
CcTbI0 V9. Ha obparHOM IyTH aBTOMOOWIL IIpOeXaJsl IOJOBUHY BCEroO
BpEMeHH JBUXKeHHs OT B 10 A cO CKOPOCTBIO U1, & BTOPYIO ITOJIOBH-
HY — CO CKOPOCTBIO ¥9. M3BeCTHO, 9TO CpeHsisi CKOPOCTD JIBUYKEHMSI
or A x B B a > 1 pa3 6ojbllle cpejiHeil CKOPOCTH JABUXKEHUSA OT B
K A. Halizure Bce 3HaYeHHs a, IPU KOTOPBLIX 3a/a4a HAXOXKICHUI
OTHOIIIEHUSI CKOPOCTE Vo W V1 UMEET pelleHue.

domantHee 3a1anue
16.15. (EI'9, 2010, B12 — mpenuposourwiti eapuarm)

U3 mynkta A B MyHKT B BBIIIET MEIeXo, JBUXKYIIUNACT CO CKOPO-
cThio 6 kM /4. OJHOBPEMEHHO HABCTpedy eMy U3 nyHKTa B B myHKT A
BBIIIIEJT BTOPOIi TIEIIeXo 1, JIBUKYIIuiicst co ckopocTbio 4 kM /4. Paccro-
stHre Mexky nyHkTtamu A u B paBaOo 15 kM. Hepes CKOJBKO YacoB
IEIIeX0/Ibl BCTPETATCS ]

16.16. I'py3oBoii moe3nm jumwHON 1 %M JBUXKETCH CO CKOPOCTBIO
60 xm/u. Ilo mapasuiebHON Kojiee ero OOroHsIeT MACCaXKUPCKUil 1Mo~
€311, ABIKYyIHiicst co ckopocTbio 105 km/v u mmuabt 500 m. CKOIBKO
BPEMEHU TPOIJIET OT MOMEHTA BCTPEYUU MAITUHUCTA MTACCAXKUPCKOrO
[10€3/1a C XBOCTOM I'DY30BOI'0 [0€3/1a JI0 MOMEHTA BCTPEYN MAIMHICTA
PY30BOTO TOE3/a C XBOCTOM ITACCAYKUPCKOTO Toe31a7

16.17. (ET'D, 2008, B9)

3a 80 KM J10 cTaHIMK Ha3HAUYEHUs 10e3]] ObLI 3a/iepKal y ceMadopa
Ha 24 MUHYTBI. 3aTeM MaNIMHUCT yBeauduma Ha 10 KM/9 cKOpocTb, ¢
KOTOPOII IT0e3]1 eXaJl IO OCTAHOBKHY, U I09TOMY I10€3]] IPUOBLII B IIYHKT
Ha3HavueHns 1Mo pacrnucannio. C KaKoil CKOPOCTBHIO €XaJ MMOe3/[] MOCe
OCTaHOBKH !

16.18. (EI', 2010, B12)

Bapxka B 10:00 BbIIa n3 nyHkra A B myHKT B, pacrojiOyKeHHBI B
15 kM ot A. ITpo6wis B iynkTe B 1 gac 20 MunyT, 6apka OTIIpABUIAChH
Ha3aj] U BepHysachk B myHKT A B 18:00 Toro ke mus. Oupenenure
(B KM/4) CKOPOCTH TeY€HHsI PEKH, €CJIM U3BECTHO, U4TO COOCTBEHHAsI
CKOPOCTH GapzKu paBHa 6 K /.
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16.19. (MI'V, Beicmas mkoua roc. ayaura, 2008, 1(9))

Hacenennbie nyHKTEI A 1 B paciioyioyKeHbl Ha Oepery peku, TeKyIeil
€O CKOpoCThIO 4 KM/4ac. MoropHast JI0/iKa, CKOPOCTh KOTOPOii B CTO-
siaeil Bojie paBHa 8 KM/4ac, NPOIUIbIB U3 MyHKTa A B nyHkT B, MrHO-
BEHHO Pa3BOpaYMBaETCsl M BHOBL Bo3pparmaeTcst B myHKT A. C kakoif
MIOCTOSHHOW CKOPOCTBIO JIOJI2KHA ILIBITH JIOJKA 0 03€PY, YTOOBI 338 TO
2Ke BpeMs OHa CMOTIJIa Obl IPOILIBITH TAKOE YKE PACCTOSTHHE?!

16.20. (MI'V, BMuK, anpens, 1999, 1(6))

[yukter A, B, C, D pacmojiokeHbl Ha OJHON TNpsMON B yKa3aH-
HO¥ mocsieioBarebHOCTH. [lemexon BeixoauT w3 myHkTa A CO CKO-
pocrbio 5 kKM/4 u Hanpasisiercs B nmyHkr D. Jocturnys mynkra D,
OH MTOBOPAYMUBACT 0OPATHO U JOXOJUT JI0 IyHKTa B, 3aTpaTuB Ha BCIO
nopory 5 4. M3sectHo, uro paccrostaue mMexxkay A m C oH mpormién
3a 3 4, a paccrosiaust Mexxiy A u B, B u C, C u D (B 3asanHom
HopsiJiKe) 06pa3yioT reoMeTpryecKyto porpeccuto. Haiijure paccro-
ssune mexay B u C.

16.21. (MI'V, BMuK (orx. 6akamaspos), 2006, 2(7))

W3 ropoga A B ropox B B 10 4acoB yTpa BblexaJsl BeJIOCHIEIUCT. 1 pu
Jaca CIyCTsl U3 ropoja B B ropoi A 1o Toii ke Jopore BbleXajl MOTO-
IUKJIACT. Bemocurie ueT 1 MOTOIUKJINCT JABUXKYTCS C ITOCTOSIHHBIMU
CKOPOCTSIMH. B IIyTr OHI BCTPETH/INCDH Y IPUIOPOKHOTO Kade 1 ocTa-
HOBUJIACK. [lociie 4acoBOTO OT/bIXa OHU ITPOJIOJIXKUINA KAXKJIBIH CBOM
yTh. MOTOIUKINCT U BEJIOCUTIEAUCT IPUOBLIN COOTBETCTBEHHO B T'O-
pouna A u B omHoBpeMeHHO B 17 1acoB Toro ke mus. Haiinure spems
BCTpeun y Kade BeJOCUIIETUCTA U MOTOIUKIIUCTA.

16.22. (Yepuomopckuit -1 MI'Y (r. CeBacronoss), 2007, 5(10))

Tans u Muia o/iTHOBpeMEHHO BBIIIIN HABCTPEYY JIPYT JAPYTY 10 OJTHOMN
U TOM 2Ke npsiMoii jiopore: TaHst UJIET U3 MKOJBI K 03epy, a Mura —
B oOpaTHOM HaIpaBjeHnu. depe3 Uac IMocje HadaJla JIBUKEHUS OHU
€Ié He BCTPETUJINCh, U PACCTOAHUE MEXKJIy HUMU PaBHAIOCH 1 %M.
Emé gepes 1uac paccrosiiue MeXIy HUMHU COCTABJISIIO 4 KM, TPUIEM
KaXkJIbIfI M3 HUX HE JOCTUT KOHEYHOI'O MyHKTa JBUKeHusd. Haiimure
paccTosiHre MeXKTy IKOJION 1 o3epoM, ecau Tans u Muira JBUTaJInCh
C TIOCTOSHHBIMU, BO3MOXKHO, PA3TUIHBIMI CKOPOCTSIMU.



75

16.23. (Osmmmnuana “ITokopu Bopobbessr ropsr”, 2007, 1(10))

U3 myukTa A Beimes nemrexoa. OMHOBPEMEHHO ¢ HUM U3 TMyHKTa B
BO BCTPEYHOM HAIIPABJIEHUU Bblexas BesocurieucT. OHU JBUTATHICD
C TIOCTOSTHHBIME CKOPOCTSIMU, W Y€PEe3 JYaC PACCTOSTHUE MEXKTY HIMH
PaBHSLIIOCH 3 kM, & elné depe3 yac — 14 xm. Haittu paccrosinue mex ity
nyakramu A u B.

16.24. Asromobuib BelexaJ u3 ropoma A B ropox B u uepes 2
qaca ocTaHoBuiicss Ha 45 mun. Ilocse aToro oH IMpPOMOIKAI IBUKE-
HIIEe K ropojy B, yBeJInvuB mepBOHAYAIBHYIO CKOPOCTh Ha 20 KM/,
u upubsL1 B ropox B. Eciaun 6b1 aBTOMOOWIB exaji 663 OCTAHOBKH C
[IEPBOHAYAJIBHON CKOPOCTBIO, TO Ha IyTh U3 A B B 0oH 3arparuyi Obl
CTOJIBKO K€ BpeMeHu. HaiiTu mepBoHAYAIBLHYIO CKOPOCTH ABTOMOOH-
JIs, ecJii paccrostare Mexk iy ropojgamu A u B pasuo 300 xm.

16.25. ITapoxos mpomren 4 xm TPOTUB TEYEHUS PEKHU, & 3aTEM
mportres eme 33 k.M 0 TeIEHUIO, 3aTPAaTUB Ha Bce 3To oauH dac. Haiitn
CKOPOCTH TAapoXoJa B CTOSUell BOJle, €CIM CKOPOCThL PeKH paBHA 6,5
KM/ .

16.26. (MT'Y, BMuK, 1997, 1(6))

[Tyukrer A, B u C pacmnoioxKeHbl Ha peKe B YKA3aHHOM TIOPSIIKE BHU3
mo Tedenuio. Paccrosnune mMexay A u B pasuo 4 xm, a Mexxay B u
C — 14 xm. B 129 p3 nynxra B oTmubLIa JIOAKA U HAITPABUIACH B
nyskT A. JlocturHys myHkTa A, oHa cpa3dy Ke MOBEpHYJIa HA3aJ U
B 149 1pubpina B mynkr C. CKOpOCTh TeUeHHs PEKH PaBHA 5 KM/,
Haiitu ckopocThb JIOJIKU B cTOsTIel BOjIE.

16.27. (MI'V, 6uosnornueckuii, 1978, 2(5))

B peky Bnamaer npurok. Ilapoxon orxomur or npuctanun A Ha mpu-
TOKe, UIeT BHU3 10 TedeHuio 80 kM 0 peKu, Jajee 10 PeKe BBEpPX
MIPOTHUB TeUEHUs A0 UpucTanu B, 3aTpaTuB 18 4acoB Ha BeCh IYTh OT
A 1o B. 3areMm mapoxoj BosBpalaeTcss obparHo. BpeMs obparHoro
npmkernust or B 710 A 1o Tomy ke myTu papHo 15 gacam. CKopocTb
napoxojia B crosideil Bojie paBHa 18 xam/4. CKOPOCTH TedeHUsI PEKH
pasna 3 xm/4. KakoBo paccrosinue ot npucranu A jno npucranu B u
KaKOBa CKOPOCTH IIPUTOKA?
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16.28. (MI'V, 6uosnoruueckuii, 1979, 2(5))

W3 nByx MyHKTOB, pACCTOsIHUE MEXKTy KOTOpbIME paBHO 2400 KM, Ha-
BCTPEYy JIPYT JIPYTY BBIE32KAIOT OJITHOBPEMEHHO HACCAXKUPCKUNA U CKO-
pbiit oe3a. Kem O 06a moe3a Mn Co CKOPOCTHIO CKOPOTO TOE3/14,
TO UX BCTPEYA ITPOU3OIILIA Obl Ha TPU Yaca PaHbIe (PaKTHICCKOTO MO-
MeHTa BcTpeun. ey Ob1 00a 1moes/ia M o CKOPOCTHIO MACCAXKHUP-
CKOI'0 1I0€3/Ia, TO WX BCTPEYa MPOM3O0IILIA Obl Ha ISTh YacCOB IMO32KE
dakTudeckoro MoMeHTa Berpeun. Haiiiure cKOpocTH 1mMoe3 os.

16.29. (MI'V, reosornueckuii, 2001, 6(8))

[TyukTbl A 1 B pacmo/iosKeHbl Ha JIBYX PA3IUYHBIX JTOPOTax, Mpe-
CTABJISIFOIIUX COOOM J[BE€ B3AWMHO TEPIIEHINKYJISIPHBIE TIPSIMbIE, TIEpe-
cekaroriuecs B myakte C. J[Ba MOTOIUKJINCTA OJHOBPEMEHHO HAYMUHA~
FOT JIBM2KEHUE: TEepPBhIil u3 myHkTa A 1o Harpasjenuio K C, a BTopoit
u3 nyukTa B no nanpasienuio k C. Yepes kakoe BpeMs ocJie HaYaIa
JIBUKEHUST PACCTOSTHIE MEXKJY MOTOIUKIUCTAMU OY/IeT HANMEHBIITUM
U KaK¥M, €CJIH CKOPOCTD [IEPBOIO MOTOIMKJINCTa paBHa 44 KM /1, BTO-
poro — 33 KM/4, a KaxkKJ0e u3 paccrosinuii or mynkra A no nyukra C
u ot myukTa B o mynkra C pasuo 275 km?

16.30. (MI'V, reosornueckuii, 2003, 3(8))

JBa merexo/ia BBIMIIN OJHOBPEMEHHO HABCTPEUYY MAPYT JPYTy U3
nyHkToB A u B u, BcrpeTusmumch yepe3 50 MuH, 6€3 0OCTAHOBKU TIPO-
JTOJIZKUJIN JIBUKEHNE KayKbI B CBOEM HATIPABICHUN. 3a KAKOE BPEMsT
MPOXOJUT IYTh MEXKJIy ¢ U B KaxKJIplil U3 MEIeX0/I0B, €CJIU U3BECTHO,
9TO TepBbIil npumén B B Ha 4 1 paHbIle, ueM BTOpoii npumén B A?

16.31. (MI'V, reonormueckuii, 2004, 6(8))

JlBe TPYMIIBI T€0JIOTOB UCCIEAYIOT MAPIIPYT, TPOXOMSAIIII OT MyHK-
ta A depes nyukt B jo nyukra C. Ilepsasi rpymma mMpoXoauT Bech
MapIIpyT 3a 2, a Bropast — 3a 3 nHsi. Paccrostaue mexxiy B u C' BiiBoe
MeHbITe paccrosianst Mexkay A m B. CKOpocTH JBUKEHUsT TPYII Ha
yaactkax AB n BC mocTostHHBI, HO Ha yuacTke AB ckopocTu obenx
rpymi B m pa3 OoJibllle, YeM uX cKkopocTu Ha ydactke BC. I'pymibt
BBIXO/IAT ofHOBpeMeHHO n3 A u C' HaBcTpedy npyr Apyry. Ecian mep-
Bast Tpymma BeIxoquT u3 A, a Bropas u3 C, To oHEM BCTpedaioTes B B.
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Eciin ke neppast Beixoaut u3 C, a Bropast u3 A, To OHH BCTPEIAIOTCsI
B myukTe D. Kakyio 9acTh OT JIMHBI BCETO MapIIpyTa COCTABJISIET
paccrostaue Mexxiry B u D? Yemy paBHO 3HaveHne m?

16.32. (MI'V, ncuxosorunueckuit, 1978, 3(5))

[Temexo, BeOCUTIEIUCT U MOTOITUKJIMCT JBUXKYTCS TI0 ITOCCE B OJTHY
CTOPOHY C IOCTOSIHHBIMHU CKOPOCTsIMH. B TOT MOMEHT, KOrja Iierie-
XOJI, ¥ BEJIOCUIEINCT HAXOMAUINCH B OJHONW TOUYKE, MOTOIIUKJIMCT OBLLI
Ha paccTogHun 6 KM I03aJu HUX. B TOT MOMEHT, KOTJga MOTOIIMK-
JIUCT JIOTHAJI BEJIOCUIIEINCTA, IIeIeX0 OTcTaBaJl OT HuX Ha 3 KM. Ha
CKOJIBKO KIJIOMETPOB BEJIOCUIIETUCT OOOTHAJT IEIeX0/1a B TOT MOMEHT,
KOTJIa, IIEIIeX0/1a HACTUI' MOTOIUKJIACT?

16.33. (MI'Y, ICAA, 2001, 3(7))

W3 nynkra A B nyakT B, paccrosiniue Mexkjy KOoTopbiMu papHO 10
KM, OTIIPABHUJINCH B PA3HOE BPEMS IIENEXO0/T, BCAIHUK U BEJIOCUIIEJUCT.
W3BecTHO, UTO UX CKOPOCTH MOCTOSTHHBLI U 00Pa3yIOT B YKA3aHHOM I10-
psanke apudmermieckyio mporpeccuio. [lepsbiM 3 A BoITIIe T mermexo,
KOTOPOTO B CepeInHe MapiipyTa 000THAJ BEJIOCUIIEIUCT, BHIEXABITUI
u3 A Ha 50 MMHYT mo3Ke Imerrexoja. B myHKT B memrexos mpubbLa
OJTHOBPEMEHHO C BCAJIHUKOM, BblexaBImuM u3 A Ha 1 wac 15 mumHyT
mo3xke rnemntexoja. OupeaeuTb CKOPOCTH YIACTHUKOB MapIIpyTa.

16.34. (MI'Y, nousosenenus, 1987, 3(5))

Opuau Typuct mpeoposieBaer paccrosiaue 20 KM Ha 2,5 1 ObicTpee,
geMm japyroi. FKciam Obl mepBblii TYPUCT YMEHBIINMJI CBOIO CKOPOCTD
Ha 2 KM/4, a BTOpOil yBeam4uui Obl CBOIO CKOPOCTH B 1,5 pasa, To oHu
3aTparusu Obl Ha TOT Ke IIyTh OJinHakoBoe Bpemsi. Halinure ckopocTh
BTOPOT'O TYPHUCTA.

16.35. (MI'V, nmousoseznenusi, 2006, 4(7))

M3 JepeBHN B OJHOM M TOM 2K€ HallpaBJIEHUMU BBIIJIN TPHU IIEIIIEeXO-
Jla: BTOPOil — 4epe3 2 MUH T0CJe TIePBOro, a TpeTuil — depe3 3 MUH
mocjie Broporo. Uepes 5 MuH 1mocjie CBOEro BbIXOJIa U3 JIEPEBHU Tpe-
THU TENeXo ], JOTHAJ BTOPOro, a €eIé Jyepe3 2 MUH — mepBoro. depes
CKOJIbKO MHMHYT IIOCJIE CBOErO BBIXOJA M3 JIEPEBHU BTOPON IIEIIEXO]]
JOTHAJ TIEPBOro?
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16.36. /Ipa cmopTcMeHa HAYUHAIOT Oer OJHOBPEMEHHO — IEepPBLIif
u3 nyukta A B B, Bropoit u3 B B A. Ouu 6eryT ¢ HeO MHAKOBBIMH,
HO MOCTOSTHHBIMHM CKOPOCTSIMU M BCTpedaroTcs Ha paccrogauu 300 m
or A. Ilpobexkap mopo:kky AB 10 KOHIIA, KasKIbI U3 HUX TOTYAC
[IOBOPAYMBACT HA3a | 1 BCTpedaeT Apyroro Ha paccrosuunn 400 m ot B.
Haitru quny AB.

16.37. (MI'V, reorpaduaeckuii, 1989, 2(5))

W3 nyakra A B nyHkT B, Haxomsmuiicss Ha paccrosaun 12 kM or A,
10 TOPHO# JIOPOre CO CKOPOCTBIO 6 KM /4 TOJHUMAETCST B TOPY TIelie-
xo11. OHOBpEMEHHO ¢ HUM u3 IyHKTa A B myHKT B BblexaJl aBTooycC.
Jloexap no nmynkTa B MeHee yeM 3a OJUH dac, aBTOOYC moexaJ odpaT-
HO HABCTpEYY IEIIeX0/lLy U BCTPETUJI ero depe3 12 MuH 1mocje Hadasa
nBuzkenns u3 nynkra B. Haiiaure ckopoctsh aBTobyca Ha MOITbLEME,
eCcJIi OHA B JIBa pa3a MEHbIIE ero CKOPOCTH Ha CIIyCKe.

16.38. (MI'V, reorpaduuecknii, mait 2002, 4(6))

IIyakrer A u B coemuHeHbl aByMsi joporamu. llepBast gopora B jiBa
pasza Kopode BTOpoil u mpoxonut depe3 nyHkT C. OIHOBPEMEHHO 110
KOPOTKOW JIopore u3 IMyHKTOB A u B BbleXajl COOTBETCTBEHHO I'DY-
30BUK M MOTOITUKJI, KaXK bl U3 KOTOPBIX, Joexas 10 nyHkra C, Bep-
HYJICS B CBOIl MCXOJHBII IIYHKT M IIPOJOJIZKWJI JABUYKEHUE 110 APYIron
nopore. B urore rpy30BUK U MOTOIMKJI OJHOBPEMEHHO MPUOBLIN CO-
OTBETCTBEHHO B NMyHKTHI B u A. CKOpOCTH I'Dy30BHKA U MOTOIMKJIA
rocrosHuble. Eciiu Obl TPY30BUK JIBUTAJICS CO CKOPOCTHIO MOTOIIMKIIA,
a MOTOITUKJI - CO CKOPOCTBIO TPY30BUKA, TO B MOMEHT BO3BPAIIEHUS
MOTOIMKJIA B MYHKT B IPy30BHK Tak»Ke MPUOBLLT Obl B 9TOT IIyHKT.
Haiinure: a) oTHOIIEHNE CKOPOCTEi TPY30BUKA M MOTOIMKJIA; 6) Bpe-
MsI JIBUXKEHUS TPY30BUKA C MOMEHTa HadaJja JIBUXKEHUS JI0 BCTPEYN
¢ MOTOIIUKJIOM Ha BTOPOIi JIOpPOre, €C/In U3BECTHO, 4TO B IyHKT C' OH
nobpaJicss Ha 35 MUH paHbIle MOTOITUKIIA.

16.39. (MI'V, reorpaduueckuii, 2006, 4(6))

Hopora mamHOi 280 KM cOeMHSIET IBa HACEJTEHHBIX ITyHKTA. Jlerko-
BOII aBTOMOOM/Ib IIpOE3KaeT Jopory 3a 4 4, a rpy30BHK — 3a b d.
IIo mopore 0ba aBTOMOOMIIST ABUTAIOTCS C TOCTOSTHHBIMU CKOPOCTSIMH,
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KpOMe TeX YJIaCTKOB, IJIe B COOTBETCTBUU C OI'PAHUYCHUSIMHU UX CKO-
poctb pasa 40 KM/4. [Ipu orcyTcTBIE 9TUX OrpAHUYEHUN CKOPOCTH
JIETKOBOH aBTOMOOUJIb 1Ipoe3xkaj Obl jopory Ha 1 u 10 muu OBICT-
pee rpy3oBuka. HaiiTu a) cyMMapHYyIo JUIMHY y9aCTKOB, IJie CKOPOCTb
orpannvena; 6) CKOPOCTHU JIETKOBOI'O aBTOMOOUJISI ¥ I'PY30BUKA.

16.40. (MI'V, reorpadmuuecknii, 2000, 5(6))

U3 mynkta A B myHKT B BHH3 1O TEYEHWIO TMPHUTOKA OTIPABIISETCSI
KaTep, CKOPOCTb KOTOPOr'o B CTOgtell Boje paBHa v. B nyukre B, rie
IPUTOK BIIAJIA€T B PEKy, KaTep nopopadmBaerT K myHkry C, pacro-
JIO2KEHHOMY BBIIIIE 110 TeueHuto peku. Paccrosaus or A 1o B u or B
10 C' paabl. CKOPOCTH TeUeHUs IPUTOKA U PEKH PABHBI U] U U COOT-
BercrBeHHO. Ha KoopauHaTHOM 110CKOCTH (U], Ug) YKAXKUTE 00JIACTD,
JUUTST BCEX TOYEK KOTOPOI BpeMsl iBuKeHust 1o Mmapimpyry A - B — C
MEHbIIIe, 9YeM BpeMsl, KOTOpOe 3aTpaTuyi Obl KaTep Ha IIPOXOXKICHUE
TAKOT'O K€ PACCTOSTHUSI B CTOSTYEl BOJIE.

16.41. (MI'V, skonomuveckwuii, 1985, 4(5))

B 6 gacoB yTpa u3 myHkTa A B IMyHKT B M0 T€YEHWIO PEKU OTTIIPABU-
JINCH JIOJKa U KaTep. Jlogka npubblia B myHKT B B 16 wacoB TOro xe
mas. Karep, noitas mo nmynkTa B, cpa3y MOBEPHYJ Ha3a/ U Ha CBOEM
nytu u3 B B A Bcrperm JIoAKy He mo3gHee 14 4acoB, a IPUObLI B
nyHKT A He panee 22 4dacoB TOro ke gaHs. Halinure Bpemst mpuObI-
TUsI KaTepa B IYHKT B, e ero cOOCTBEHHAsI CKOPOCTh (CKOPOCTH B
crostueii BoJie) BiBoe GoJIbIle COOCTBEHHON CKOPOCTHU JIOJIKH.

16.42. (MT'Y, BMuK, 2008, 2(6))

Hnuna noporu, coeaunsonieit myukTol A u B, pasua 540 kM. B myHK-
Te A HAXOJUTCsI MEPBBIA aBTOMOOUJIb, & B IIyHKTe B — BTOPOI aBTO-
Mobmts. B 890
CTsl HEKOTOpPOe BpeMsI BTOPOIl aBTOMOOMJIb OTIIPABJISIETCST B IyHKT A.

[IE€PBbIIT ABTOMOOWIIL OTIIPABJISIETCS B IIYHKT B, a cIry-

B 13% paccrosinue Mezk/1y aBTOMOGHIAME OKa3a/10Ch PABHBIM 150 KM.
Haiitu ckopocThb mepBoro aBTOMOOUJIsI, €CJIM U3BECTHO, YTO, BO-IIEPBBIX,
CKOPOCTH 000UX aBTOMOOUJIEH TIOCTOSTHHBI, IIPHYEM CKOPOCThH BTOPOT'O
COCTaBJISIET % OT CKOPOCTH IIEPBOI'0, BO-BTOPBIX, BTOPOI aBTOMOOUIHL
mpuObLT B MyHKT A T03Ke, 9eM TEepBbIl B MYHKT B, W, B TPETHUX,
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MIEPBBII aBTOMOOM/Ib MPUOBLT B YHKT B depe3 3 yaca Iocje BCTpedn
€O BTOPBIM aBTOMOOWJIEM.

16.43. (MI'V, BMuK, anpens, 2001, 3(6))

Uz nynkta A B mynkT B Bblexas mepsbiit Besocuneauct. OaHOBpe-
MEHHO C HUM C TaKOil Ke CKOpocThio n3 B B A Bblexas BTOPOH BeJO-
cuneaucT. Yepes HEKOTOPOE BpeMsI MEPBBIM BEJIOCUIIEINCT YBEJMINII
ckopocth Ha 10 KM /4. Ecsn 6b1 IepBBIit BEJIOCUIIEUCT CPa3y JIBUTAJ-
CsI C YBEJIMUEHHOUW CKOPOCTBIO, TO €ro BCTPEYa CO BTOPBIM BEJIOCHUIIE-
JINCTOM COCTOsIach Obl Ha 3 |9 pamnblie. V3BecTHO, 9TO paccrosinue
Mexy A u B pasro 180 KM, B MOMEHT U3MEHEHUsI CKOPOCTHU TIEPBLIM
BEJIOCHTIEIIICTOM PACCTOSHUE MEXKIY HUM M BTOPBIM BEJIOCUIIENCTOM
66110 MeHbITe 70 KM; Ha Bech MyTh U3 A B B TepBbIii BEJIOCUIIETICT
sarparui 15 1. Haitiure nepBoHavaIbHyI0 CKOPOCTDH BEJIOCUIIEIUCTOB.

16.44. (MI'Y, mex-mat, 2002, 3(6))

U3 nyrkTta A B myHKT C' BBIEXAJ C TIOCTOSTHHON CKOPOCTBHIO BEJIOCHTIE-
jguct. 3a JBa KUJIOMETPa JI0 IMPOMEXKYTOIHOTO IIyHKTa B OH perrm,
9TO HEOOXOUMO eXaTh ObICTpee, U yBEJMUUB CKOPOCTH B MyHKTE B,
IPOJOJIZKIJI ABUXKEHUE C IIOCTOAHHON CKOPOCTBIO BILJIOTH JI0 ITyHK-
ta C. IIpuexas B C, Besocumieuct 0OHAPYKUJI, YTO BPEMS JIBUKEHUS
€ KaXKJI0i 13 CKOPOCTEN OBIIO MPsIMO IMPOIMOPIIUOHATIHLHO COOTBETCTBY-
IOIedl CKOPOCTH U YTO Ha HePBble 18 KM IyTH OH 3aTPaTU/l BpEMEHU
B MoJITOpa pasa Oouibiiie, YeMm Ha nocsiennue 18 xkm. Hailinure pac-
CTOsSTHUE MeXKJIy TyHKTamMu A m B, ecin M3BECTHO, UTO PACCTOSHUE
mexay A u C paBHo 75 KM.

16.45. (MI'V, Osnmmumana “Jlomorocos-2005", 9(10))

I'pymnma orapixaromux B Tedenwe 2 4 40 MMH KaTajach HA MOTOP-
HOIl JIOJIKE 110 peKe C IOCTOSTHHON CKOPOCTHIO (OTHOCHTEILHO BOJIbI)
MIOIIEPEMEHHO TO 10 TEUYEHUIO, TO IMPOTUB: B KAXKIYIO0 CTOPOHY - B 00-
el CJI0’KHOCTU He MeHee, 4eM 1o 1 4. B urore Jj10Jika mpornuia myTh
B 40 kM (oTHOCHTEsIBHO Gepera) u, oTdaauB or upucrann A, npuda-
quaa K mpuctann B wa paccrogaun 10 kM ot A. B Kakyio cropony
Teksa peka? KakoBa 1pu 3TuX yCJIOBUsIX MaKCUMAaJIbHAsT CKOPOCTD eé
TeYeHUs !



81

16.46. (MI'V, 6uosnoruueckuii, BB, ®DM, 2006, 5(6))

U3 nyakroB A u B, paccrosiHre MexKJIy KOTOPBIMEA PABHO 2 KM, BHU3
10 TEYEHUIO PEKH OIHOBPEMEHHO HAYMHAIOT JIBUYKEHUE COOTBETCTBEH-
HO IJIOT ¥ JIoAka. B TOT »Ke MOMEHT u3 IyHKTa B HaBCcTpedy ILIOTY
HaYMHAET JABIMKeHne Karep. CoOCTBeHHAs CKOPOCTD JIOAKU PaBHA CKO-
pPOCTH TedeHUs, COOCTBEHHAas CKOPOCTh KaTepa B JIBa pa3a IPEBbIIIaeT
CKOPOCTH TeueHus. BCTpeTuB ILIOT, KaTep MIHOBEHHO Pa3BOPAYNBA-
eTCsI U CJIEJIYeT JIO BCTPEYH C JIOJIKOM, TIOC/Ie Yero CHOBa pa3BopadnBa-
€TCd U JBUXKETCeA B CTOPOHY IIJIOTa /IO BCTPpEYU C HUM, 3aTE€M OIIATH K
Joake u T. ;1. CKOJIBKO pa3 KaTep BCTPETUT ILJIOT 38 BPeMsi, B T€UEHUE
KOTOPOI'O ILIOT IIpeojiojeeT paccrosiuue, pasuoe 1000 km?

16.2 3amauym Ha ABUXKEHUE II0 OKPY>KHOCTU

16.47. YacoBasd u MUHYyTHas CTPEIKH COBMENAIOTCA B IOJTHOYb.
Yepes kakoe BpeMsl 9acoBasi I MUHYTHAasI CTPEJIKM BHOBb COBIAIYT?

16.48. (Osmmmmana “ITokopu Bopobbesbl ropsr”, 2011, 1(10))

Kakoe Bpems mexy 14:10 u 15:10 moka3pIBaloT 9achl B TOT MOMEHT,
KOTJIa YTOJI MeXKJIy MUHYTHOH 1 1acoBoil crpesikamu paseH 90°7

16.49. Ilo aByM KOHIIEHTPUYECKUM OKPYKHOCTSIM PABHOMEPHO
Bpammaiorcs ape Touku. OHa U3 HUX COBEPIIAET IMOJIHBI 000pOT Ha
5 cex OBICTpee 1UeM JIpyTasi, U IO9TOMY YCIIEBAET ClieIaTh 3a 1 Mun Ha
nBa obopora 6osibie. CKOIbKO 000POTOB B MUHYTY COBEPINAeT KarkK-
J1ast TOUKa?!

domantHee 3a1anue

16.50. /IBa Tesa ABUXKYTCs IO OKPY?KHOCTH PABHOMEPHO B O/I-
Hy cTopony. [lepBoe Tej0 MPOXOIUT OKPYKHOCTb Ha 2 cek ObIcTpee
BTOPOrO M JOIOHSIET BTOPOE TEJI0 KaxKible 12 cek. 3a Kakoe BpeMsi
KaXKJ0€ TeJIO IPOXOINT OKPYKHOCTD?!

16.51. (MI'V, daxyabrer [oc. ynpasiaenus, 2007, 1(7))

Ha Bemorpeke, mmeroreM ¢GoOpMy OKPYKHOCTH, M3 JIHAMETPAJIBHO
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MIPOTUBOIIOJIOXKHBIX TOYEK OIHOBPEMEHHO CTAPTYIOT IBa BEJIOCHUIIE-
aucTa co ckopoctaMu 775 m 800 METpPOB B MUHYTY COOTBETCTBEHHO.
CKOJIBKO TIOJIHBIX KPYT'OB IIPOEJIET IEPBBIIl BEJIOCUIIEIUCT K MOMEHTY,
KOIJ[a €ro JIOTOHUT BTOPOW, ec/ii JJINHA BEJOTPEKa paBHA UETBEPTH
KujioMerpa’

16.52. JIBa Tesa, ABMKYIIHECST B pa3Hble CTOPOHBI IT0 OKPYZKHO-
CTU JJIUHON 1 M C TTOCTOSIHHBIMU CKOPOCTSIMU, BCTPEYAIOTCH KaXKJIbIe
6 cex. Ilpu nBMKeHWHU B OHY CTOPOHY IIEPBOE TEJIO JOTOHSIET BTOPOE
Teso Kaxkable 48 cex. HaliTu nHefiHbIE CKOPOCTHU 3THUX TEJI.

16.53. Ilo curnajy JpeccHpOBINHMKA /IBA ITOHU OJHOBPEMEHHO II0-
6exkaii PaBHOMEPHO BIOJIb BHEITHEH OKPYKHOCTH apeHbl IUPKa B
MIPOTUBOIIOJIOXKHBIX HalpaBieHuaX. [lepsorit monn 6exkajl HECKOJIbKO
ObICTpee BTOPOroO W K MOMEHTY BCTpedHd IpoberkaJ Ha 5 M OOJIbIIe,
geM BTOpoiil. IIpomomkas Oer, mepBblil MOHK TOAOEKAT K JPECCUPOB-
IIAKY, OCTABABIIEMYCA Ha TOM MeECTE, OT KOTOPOIO HadaJM OeKaTb
oHu, 1epe3 9 cex 1mocje BCTPeyun CO BTOPLIM TIOHU, & BTOPOil — depe3
16 cex mocse nx BecTpedn. KakoB nuaMeTp apeHbI?!

16.3 3amaum HA NPOU3BOAUTEJILHOCTH TPYda

16.54. Ilycroii bacceiin 3amosHsieTCs IepBoit Tpy0oii 3a 2 yaca. A
BTOpOil TpyOoOii 3amosHsiercs 3a 4 daca. 3a Kakoe BpeMsl 3aIlOJHUTCS
HacceiiH, ecIu BKJIIOUUTH 06€ TPyObl OTHOBPEMEHHO?

16.55. l3BecTHO, 9TO IIyCTOI HGacceifH 3aloIHIeTC s IEePBOil TPy-
6oii 3a 2 gaca. A Bropoit Tpy0Ooii 3amosHsieTcst 3a 4 yaca. [logHOCTBIO
3aI0JHEHHBII OacceilH BBIIMBAETCH dYepe3 TPeThio Tpydy 3a 3 daca.
Ba Kakoe BpeMsl 3aIOJIHUTCS [yCTON BHAUaJe 6acCeiiH, eC/in OTKPBITh
BCE TPHU TPYOBI OTHOBPEMEHHO?

16.56. (EI'D, 20102011, B12 — demosepcu) “Tect”

JlBoe pabounx, paboTast BMeCTe, MOTYT BBIIIOJTHUTE PaboTy 3a 12 qHeil.
3a CKOJIBKO JIHeli, paboTasi OT/Ie/JIbHO, BBIIIOJHAT 3Ty PabOTy IEPBbIii
pabounii, ecii OH 3a JBa JHSI BBIMOJIHSIET TAKYIO K€ JacThb pabOTHI,
KaKy[o BTOpPO#l — 3a Tpu JIHS?!
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16.57. (EI'9, 2004, B7 — demosepcus)

[Tnanupys BBITYCK HOBOT'O 3JIEKTPOHHOTO ITPUO0Pa, IKOHOMUCTHI IIPE/I-
HPUSITHS OIPEJIEJIMIIA, YTO B IEPBBI MECSI], MOXKET ObITh U3rOTOBJIE-
HO 200 mpubopos. ajee mpeaoarajoch eXKeMecsiTHO YBeJINInBaTh
BBITTyCK Ha 20 magenmii. 3a CKOJTHKO MECSIEB TPEANPUITHE CMOKET
U3roToBUTH 110 dToMmy wiany 11000 nmpubopos?

16.58. (EI'9, 2003, B8 — demosepcus) “Tect”

Crynenyeckasi Opuraja IOAPSIANIACH BBLIOXKUATHL KEPAMUIECKOI
IUIUTKON IIOJI B 3aJle MOJIOJEXKHOr0 Kiyba momaapio 288 m2. ITpu-
obperasi OIBIT, CTYJAEHTHl B KarKIbI MOCJIEAYIOMWI /1eHb, HaIUHAS
CO BTOPOTO, BLIKJIAJILIBAIN Ha 2 M2 GOJIbIIE, UeM B IIPEIbLIYIINiA, 1
3aIacoB IJINTKU UM XBATUJIO POBHO Ha 11 mmeit paborsl. [lmanupysi,
YTO MPOU3BOIUTEIHLHOCTD TPY/Ia OyJIeT YBEJIUUUBATHLCI TAKUM Ke 00-
pa3om, Opuraaup OIpPEeIe i, IYTO I 3aBEPIIeHusT PAOOTHI TOHAIO-
6urcs ere b aHeit. CKOJIBKO KOPOOOK C INIMTKAMHI €My HAJI0 3aKa3aTh,
ecsin 1 Kopobku xBaTaer Ha 1,2 M? 10714, & It 3aMEHbI HEKATIeCTBEH-
HBIX IJINTOK TOHAI00UTCs 3 KOPOOKuU?

16.59. (MI'V, xumuveckuit, 1997, 4(6))

M HACOCOB PA3JINTHON MOIHOCTH HAIOJJHSIIOT OacceitH Bomoii. Ilep-
BBIil Hacoc, paborast aBTOHOMHO, MOXKET HAIIOJHHUTH BeCh OacceiiH 3a
3 waca, BTOpoii — 3a 9 "acos, ..., m-biii — 3a 3" uwacoB. Kakuwm
JIOJIZKHO OBITH HAMMEHBIIIee UNC/IO HACOCOB 1M, 9TOOBI BCE 1M HACOCOB,
paboTasi OTHOBPEMEHHO, HAIIOJHIIN OacceitH ObICTpee, UeM 3a 2 Jaca
u 1 MuryTy? MOXKHO JT1 HAIIOJTHUTE OacceitH ObIcTpee, YeM 3a 2 Jaca’

16.60. (MI'V, reonorunueckuii, 1994, 9(10); ®I'Y, 2009, 6(7))

Yerbipe Opurajipl pa3pabaTbiBaid MECTOPOXK/ICHIE TOPIOYNX C/IAHIER
B Te€YEHHE TpexX JieT, paboTasi ¢ MOCTOTHHON JjIsi KayKJIOoW OpHUraibl
POU3BOANTEILHOCTHIO. Ha BTOpOM rofy B TeueHUe YeThIPEX MECSIIER
paboTa He MPOU3BOAMIACH, & BCE OCTAJILHOE BpeMs paboTajia TOJIbKO
onna u3 6purajg. OrHolleHne BpeMeH paboThl IIEPBOIi, BTOPOIii, Tpe-
Thbell U YeTBepPTOil OpHUrajl M KOJUIEeCTBA BBIPAOOTAHHON IIPOMYKITHU
COOTBETCTBEHHO PAaBHBLI: B 1epBbiit rom 4 : 1 : 2 : 5 u 10 muH. T; BO
Bropoi ror 2 : 3 :2:1uw 7 myH. T; B Tpetuii ron 5 : 2 :1:4u 14
MutH. T. CKOJIBKO MJIH. T CJIAHIIEB BhIpaboTa Il ObI 38 4 MecsIia YeThbipe
6pura ipl, paboras BMecre?
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16.61.% (MT'VY, ncuxosoruueckuii, 2000, 3(5))

JlBa OJMHAKOBBIX TI0JIsT TPEOyeTC sl BCIlaxaThb TpeMsi TpakTopamu. [lpu
paboTe B OMMHOYKY IEPBBIA TPAKTOP BCIAIET I0Jie BTpoe ObIcTpee,
YeM BTOPOIi, & TPEThEMY Ha 3Ty Ke pabory morpebyercsi BpeMeHu Ha
nBa daca OoJble, yeMm mepBoMy. Paborass BMecTe, Bce TPU TpaKTOpa
MOI'YT BCIIaXaTh OJHO II0JIe 38 7 YacOB JABeHaIaTh MUHYT. HaiiTu Hau-
MeHbIIIee BpEMsI, 38 KOTOPOe MOXKHO BCIIaXaTh 00a MOJIsl IPU YCJIOBUH,
9TO BCE TPAKTOPa HAYMHAIOT pabOTy OJIHOBPEMEHHO, a JJIs Iepee3ia
C OJTHOI'O TOJIS Ha JIpyroe JiroboMy TpakTopy Tpedyercs 40 MUHYT.

domantHee 3a1anue

16.62. (EI'9, 2009, B9 — demosepcus)

O06beMBI e2KerojiHOM H00baK HeMTH TIePBOii, BTOPO#l U TpPeTbell CKBa-
KuHaMu oTHOocATCA Kak 6 : 7 : 10. [Imanupyercss yMEHBIIIUTD TOMOBYIO
00619y HedTH U3 1epBoii ckBaxkunbl Ha 10% um U3 BTOpOH — TOXKeE
na 10%. Ha CKOJIbKO IPOIEHTOB HY>KHO YBEJIMYUTD TOJOBYIO JTOOBITY
HeTU U3 TPEThEN CKBAXKUHBI, 9TOOBI CYMMAaPHBIl 00beM JT00BIBAEMOIA
3a roj, He(pTH HEe U3MEHUJICS !

16.63. (EI'D, 2006, B9)

JlBa KamMeHIMKa, paboTast BMecTe, MOTYT BLITTOJIHATD 3a/1aHne 3a 12 1.
[IpousBoauTeILHOCTH TPYAa IEPBOrO U BTOPOrO0 KAMEHIIUKOB OTHO-
cares Kak 1 : 3. KameHmuKkn moroBopuianch paborarsh MOOUEpPETHO.
CKOJIBKO BpEeMEHH JOJIZKEH IpopadoTaTh IEPBBIf KAMEHIIUK, YTOOLI
9TO 3aJaHne OLLIO BLIIOJHEHO 3a 20 17

16.64. (MI'Y, BMuK, 1981, 1(6))

Tpu CEHOKOCUIKH yYACTBOBAJIM B IIOKOCE TPABBI C IOJIS ILIOMIAIBIO
25 ra. 3a o/MH Yac TepBasi CCHOKOCUJIKA CKAITUBAET 3 Ta, BTOPasi - Ha
b ra MeHbIIle TIEPBOIi, a TpeTbst — Ha 2b ra Oosbire mepsoii. CHavaa
paboTaiu OJHOBPEMEHHO IepBasg U BTOpPasl CEHOKOCHJIKM U CKOCHJIN
11 ra, a 3aTeM OCTaBIIYIOCST YaCTh IJIOIIAIN CKOCHIH, paboTas OJHO-
BPEMEHHO, IIepBas U TPeTbs ceHOKocwaku. Oupenenure 3HadeHue b
(0 < b < 1), upu KOTOPOM BCe MOJIe CKOIIeHo 3a 4 4, ecau pabora
Beslach 0e3 mepepniBa.
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16.65. (MI'V, reonornueckuit, 1985, 3(6))

[Tepsorit pabounit u3rorosust 60 mgeraseit Ha Tpu daca ObICTPee BTOPO-
ro. 3a CKOJIBKO 9acoB BTOpoii pabounii m3rorosur 90 jmeraJsieii, eciiu,
paborast BMecTe, OHU U3roToBAT 3a omud 4ac 30 meraseii?

16.66. (Osmmmmana “Ilokopu Bopobbesbl ropsr”, 2005, 3(10))

Bpurama zemiiexonor gosmkHa Oblta B 8 4acOB HAYATH PBHITH TPaH-
mero. OMHAKO, ITPOCTOSIB B 0YEPE/IN 34 JIONATAMU, OHU IIPUCTYIIHIA K
paboTe 1mo3:Ke: MEePBLIi Ha 5 MUHYT, BTOPO#l HA JIECATH MUHYT, TPETU
Ha 15 u . ;1. BeipeiB Tpanmieo B 12 vacos, onu yrnum Ha oben, a ¢
13.00 70 16.30 BBIpBLIX BTOPYIO Takyo ke Tpanien. CKOJIbKO OBLIO
3eMJIEKOIIOB?

16.67. (MI'V, 6uosnoruueckuii, 1971, 3(5))

Tpu Hacoca, paborast BMeCTe, HAITOJIHSIIOT bacceiin 3a 4,5 gac. OauH
BTOPOIT HACOC HAIIOJIHsIeT OacceiiH Ha b YacoB ObICTpee, UeM OJINH Tpe-
TUil Hacoc. 3a CKOJILKO 9aCcOB BTOPOIl HACOC HAIIOJIHSIET OACCEHH, ecIu
IIEPBBIIT HACOC HAIIOJHSAET €ro BTPOe MOJbIIE, YeM BTOPOM M TpeTuii
BmecTe?

16.68. (MI'V, xumuveckuit, 1990, 4(5))

JlBa HAcoca, paboTast BMecTe, HAIIOJTHSIIOT bacceiin Bomoit 3a 10 gacos.
[TonoBuny OacceiiHa MepBbIl U3 HUX MOXKET HAIOJHUTH 3a BpPeMs Ha
7,5 qacoB MeHblie, ueM BTopoii. [lepsoiit Hacoc BkIOYUIN B 6 4aCOB,
BTOpOil — B 8 wacos. B 12 wacos B Gacceitne 6n110 400 M? BODL
KakoBa emkocTb Hacceiina?

16.69. (MI'V, mousosesnenusi, 2005, 4(6))

I'pysoBuknu Tpex tTunos A, B u C Bosuin kupuud. B mepsblii geHb pa-
foTasIn 10 IATh TPY30BUKOB KazK I0I'0 TUITA U BBHIIOJIHUINA BECH 00bEM
pabotet 3a 3 1 12 mun. Bo Bropoit aeHb 3a 6 1 40 MuH 3TOT Ke 00b-
eM paboThl BBHIIOJHWINA IO JBa I'py30BUKa TUIOB A m B u wersipe
rpy3oBuka Tuia C. 3a CKOJILKO 9acOB ObLI ObI BBIIOJHEH BECh 00b-
eM paboThI, ecii OBl KUPIUY BO3WIN J[Ba IPy30BUKa TuUna A u jiBa
rpy3oBuka tuma B?



86

16.70. (ML'Y, ®MIII, 1992)

Bacceitn M0KHO HAIOJTHATH ¢ TOMOIILIO gt TPYO. IlepBhie 1BE TPY-
661, paboTasi OJTHOBPEMEHHO, HAIIOJHSIIOT ero 3a 6 4, a BMecTe C Tpe-
Theit — 3a 4 4. [lepBast, TpeTbs u yeTBepTasi TPYObI HAIIOJIHSIOT €r0 34
3 4, a BTOpasi, TPEThs U IsiTas — 3a 2 4. 3a CKOJIbKO YaCOB HAIIOJIHSAIOT
bacceiin Bce Tb TPyO BMecTe?

16.71. (MI'Y, dunonoruueckuii, 1981, 4(5))

Kaxkaprit n3 pabounx moymKeH ObLI N3TOTOBUTH 36 OMUHAKOBBIX JIeTa-
Jsieii. IlepBolit pabo4unii IPUCTYINII K BBIIIOJIHEHUIO CBOETO 3aIaHUsI Ha,
4 MUHYTHBI II032Ke€ BTOPOro, HO % 3aJlaHrus OHU BBITIOJIHUJIN OJHOBPE-
MeHHO. [To/THOCTBIO BBIITOJIHUB CBOE 3alaHue, IepBhIil pabounii moce
,Z[ByXMI/IHyTHOFO ImepepbiBa CHOBa HpI/ICTyHI/I.H K pa60Te n K MOMeHTy
BBITIOJIHEHUST 38/IaHNsT BTOPBIM pabOYNM U3TOTOBUJI €IIe JIBE IeTAJIH.
CKOJIBKO JleTajieil B 4aC U3rOTABINBAJ KaXK (bl pabodwmii?

16.72. (MI'V, cormomnornaeckuii, 2003, 5(6))

JlBoe pabounx n3rorousan 316 meraseit, mpuueM BTOPBIM CIEJIAHO HA
4 nmerajii MeHbINE 1epBoro. M3BecTHO, YTO 1epBblil pabounii paboTas
Ha 3 JIHsT JOJIBIIIE BTOPOTO, IIPU 9TOM B J€HDL U3TOTOBJISII Ha 2 JIeTaJIN
MenbIte. CKOJBKO JeTajeil B JeHb Jiesiall KayKIblii pabodnii?

16.73. (MI'V, dakyubrer Toc. yupasienus:, 2006, 7(7))

XUMHUYeCKHiT KOMOMHAT TOJy4YUJI 3aKa3 Ha M3IOTOBJIEHHE STHJIOBOIO
CIIUPTa, COJITHON KUCJIOTHI W JTUCTUJIMPOBAHHON BOJIBI. JJIsT TOTOBOIA
npoayKIun moTpeboBasiach 21 »Kejme3HoI0poXKHas ucTepHa. [Ipn me-
PEKAYNBAHUY OBLIN UCIIOJIHL30BAHBI TPHU CIIEIINATU3UPOBAHHBIX HACOCA!
cHayJaJia IIePBbII HACOC 3allOJIHUII YeThIPpE [UCTEPHBI TUIO0BBIM CIIUP-
TOM, 3aT€M BTOPOH HACOC 3aIlOJIHWJI IMIECTHAAIATh MUCTEPH COJIAHON
KHCJIOTOI M B 3aBeplleHue TPeTUHl HacOoC 3allOJHUJI OJHY IUCTEPHY
MUCTUIINPOBaHHON Bomoit. Halimnre MuUHMMAIBHO BO3MOXKHOE Bpe-
Msl, 3aTpadeHHOe Ha IlepeKadynBaHue Beell IPOJIYyKINHU, €CJIM N3BECTHO,
9TO CyMMapHasi IPOU3BO/INTEIbHOCTh BCEX TPEX HACOCOB PaBHA CEMU
IUCTEPHAM B CyTKHU.
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16.74. (MI'V, skonomuveckwuii, 1994, 5(6))

[IpennpusiTie TPOU3BOIUT TEJIEBU30PBI U SIBJIAETCS NPUOBLIHLHBIM.
W3BecTHO, YTO IIPU U3TOTOBJICHUU 71 TEJIEBU30POB B MECHI] PACXOJIbI

npeanpudaTrud Ha BBIITYCK OJHOI'O TEJIEBU30Pa COCTABJIAIOT HE MEHee

40500 40500
—— + 270 — |90 — —— | TBIC. p., a IleHA peajan3anuu He 0O-
n

gee 540 — 1—071 ThIC. p. Onpenennre exKeMeCIHbI 00bEM TPOU3BO/I-

CTBa, IIpU KOTOPOM MOZKET OBITD IoJry4aeHa HanOOJIbIIAST U3 BO3MOXK-
HBIX B JaHHBIX YCJ/IOBUAX €2KeMeCsaIHad HpI/I6I)IJIb.

16.4 3amauym Ha KOHIEHTPAIIUIO PACTBOPOB U CILJIABOB

16.75. Cmm Bmecre 20 g1 30% pactsopa u 30 i1 20% pacrsopa
COJISTHOM KHMCJIOTHI. KakoBa KOHIIEHTpAIUsI TOJIYIeHHOIO pacTBOpa’

16.76. (MI'V, nousosesenus, 1999, 5(7))

Kaxkoe KosimuecTBO BOJbI HaJ10 400aBUTh B oauH jutp 10% BomHoro
pacTBopa cimupra, 94Tobnl noayuuTh 6%-it pacTBop?

16.77. (MY, ®HM, anpess 2004, 1(6))

J1j1s1 IPUTOTOBJIEHUS BOJHOI'O PACTBOPa KUCJIOTHI B3dau 4 aurpa 40%-
ro u 6 murpos 60%-ro pacTBOPOB KUCIOTHI. 3aTeM YacThb M0JIy YeHHOI
CMeCH BBUIMJIM U JOOABUJIN TAKOe YKe KOJIUIECTBO YNCTON BOJLI, B pe-
gysabTaTe dero mnosyduicsa 39%-biii pacTBop KUCa0Thl. CKOJIBKO JINT-
POB BOJBI ObLIO J00ABICHO?

16.78. (MI'V, rect, mex-mat, 1995, 1(8))

Masjpunk mui daii ¢ caxapoM. OH IIOJIOXKHUJI TPU JIOXKKH Ha, OAUH CTa-
KaH das. [loaHOCTHIO pacTBOPHWB caxap, OH OTIIHII % cTakaHa das,
JI06aBUJI OJIHY JIOYKKY caxapa U JIOJIUJI CTaKaH J0 HoJHoro. Pasmernan
caxap U OTIUB % CTaKaHa, MaJIbYUK PeIInj, UYTO 4ail HeJ0CTaTOYHO
cnaakuii. CKOJIBKO caxapa HY>KHO J00aBUTDH, 9TOOBI ClIe/IaTh Yail Ta-

KM 2Ke CJIaJIKUM, KaK 1 BH&LIaJIe?
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16.79. (MI'Y, xumuueckuii, mait 1997, 4(6))

s cocyda C YUCTBIM CIIMIPTOM OTJIMJIN % qacCTb U ,ILO6&BI/LHI/I CTOJIBKO

2Ke Boabl. [loToM oTiman % YacTb CMECH U J00ABUJIU CTOJIBKO K€
BOJIBI. DTy olepaluio npomienan k pa3. Haiitn HamMenbIiee 3Ha9eHIe
k, npu KOTOpOM copepzkaHue cIupTa craner Mebie 10 %.

16.80. Cocy/1 ObLT MOJTHOCTHIO 3AII0JTHEH YUCTBIM CITUPTOM. 6 JIMT-
POB CIIUpTa OTJIWJIU U COCYJI JOJIMJIM BOJOH. 3aTeM CHOBa OoT/inuiu 6
JINTPOB CMECH U OIATH CTOJIBKO Ke JOJUIN BOMbl. B pe3yibrare B Co-
cyjie okazajicst cnupT KpenocTbio 25%. CKObKO JIMTPOB ciupTa, ObLIO
B cocyue?

16.81. (MI'Y, BMuK, 1994, 5(6))

B HagasbHBIN MOMEHT JIEYeHUSI MTAIUEeHTy OblIa IPOU3BEIeHa IIepBast
UHbEKINA 6 €MHUIL HEKOTOPOT'O JIEKAPCTBA, a BO BpeMsl KaxKJI0# I10-
CJIeTYIONEel NHHEKITUA €My BBOJUTCS 4 €TUHUIBI TOTO YKe JIEKApPCTBA.
3a BpeMs MEXKJy MHBLEKIMSIMU KOJUYECTBO JIEKapCTBAa B OPraHU3Me
yMmenbIaeTcss B 5 pa3. Kakoe xommdecTBo JiekapcTBa Oymer cojep-
2KaThCA B OpraHU3Me IMalldeHTa cpa3y mnocie 30-i HHbHeKIIN !

domarnrHee 3aganue

16.82. Kycok criaBa Meau U ITUHKA Maccoil B 36 KI' COIEPIKUT
45% menu. Kakyro Maccy Meu Hy»KHO JI00ABUTH K 9TOMY KYCKY, 9TO-
Obl II0J1yYeHHbI HOBBIA ciuiaB couepxkaJt 60% menu?

16.83. (Osmmmnuaza “ITokopu Bopobbessr ropsr”, 2006, 1(10))

Yamka /10 KpaeB HamoJiHeHa 4YepHbIM Kode B kKosimdecTBe 100 i,
a B KyBiuH "HaymTo 300 ma Mosoka. Kakoe kKonmudecTBo Kode HaIO
MePEsTUTh U3 YAITKU B KYBIIUH U, TIEpEMEITaB, CHOBA HATIOJTHUTE €€ JI0
KPAeB IOy I€HHON CMEChIO, I9TOOBI MOJIOKA U KOe B FaIlIKe 0KA3aJI0Ch
TOPOBHY 7

16.84. (MI'V, dunonornveckuii, 2000, 1(6))

Nwmeercs 40 murpos 0,5% pacrsopa m 50 smrpos 2% pacrBopa yK-
cycuo#t kucjaorel. CKOJBKO HY?KHO B3ATh [IEPBOI'O M CKOJIBKO BTOPOT'O
pacTBopa, 4Tobb! nosyunth 30 smrpos 1,5% pacTBopa yKcycHOi Kuc-
JIOTBI?!
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16.85. (MI'Y, dunonornueckwuii, 1990, 4(5))

Ot AByX CILUIABOB Maccoit 7 U 3 KI' ¢ PA3HBIM IIPOIEHTHBIM CO/IepKa-
HUEM MarHusi OTpe3aju M0 KYCKY OJMHAKOBOW MAacChl. 3aTeM KYCOK,
OTPE3aHHBbIIl OT IIEPBOI'O CILJIaBa, CIJIABUJIN C OCTATKOM BTOPOI'O CILJIa-
Ba, & KYCOK, OTPE3aHHBI OT BTOPOTO CIJIaBa, CIJIABUJINA C OCTATKOM
mepBoro criaBa. OMpeeTuTh MacCy KaykJIoro W3 OTPE3AHHBIX KYC-
KOB, €CJId HOBBIE€ CIUIABBI MOJIYYWJIUCHh C OJMHAKOBBIM IIPOIEHTHBIM
coJlepzKaHmeM MarHus.

16.86. (MI'V, mousosesenusi, 1997, 4(6))
1

B cocyne maxomurcsa 10%-it pacrsop crmpra. W3 cocyma ormmmm

COJIEPYKUMOTO, & OCTABIIYIOCS YacCTh JIOJUIN BOMOU TaK, 9TO COCY.
OKa3aJICs 3aII0JTHEHHBIM Ha, % IepBoHaYaJILHOrO obbeMa. Kakoe mpo-

[EHTHOE COJIEPYKAHUE CIIUPTa OKA3aJI0Ch B COCyIe?!

16.87. CKOJBKO KUJIOIPAMMOB BOJBI HY?KHO BhIMapuTh u3 500 Kr
pacTBOpa IEJII0I03HON Macchl, cojepxKamieii 85% BoJbl, 9TOOLI 1O
JIyIATH PACTBOP IEJLIIOJIO3HON Macchl ¢ comepxkanueM 75% Boupl?

16.88. Mopckas Boja cojep:kut 5% cosm no macce. CKOJIBKO
IIpeCHOl BOAbI Haa0 g06aBUTh K 60 KI' MOPCKOH BOJIBI, YTOOBI KOH-
HeHTpalus cou cocTabisaa 1,5%7

16.89. Crexkne rpubnl comepxkar mo macce 90% Bompl, a cyxue
12%. CKOJIBLKO MOJIyUUTCs CYXUX I'PUOOB U3 22 KI' CBEXKUX !

16.90. (MI'V, “Jlomonocos-2009”; 2(9))

B cBexux rpubax cojepzkanue BoJnl Kosebserca or 90% so 99%, a
B cymenbx — ot 30% 1o 45%. B kakoe mauboJibliee 9UCIO pa3 Mpu
9TUX OIPAHUYCHUSIX MOXKET YMEHBIIUTLCS BeC I'PUOOB B PE3y/IbTaTe
CymKu?

16.91. (MI'V, skonomuueckuii, 1979, 3(5))

W3 cocyna, 1o KpaeB HAIOJHEHHOTO YUCTBIM [JIUIEPUHOM, OTIUIN 2
JIUTpa TJINIEPUHA, a K OCTABIIEMYCS TJIUIEPUHY AOJUIN 2 JUTPa BO-
net. [locne mepeMemuBanus CHOBa OTJIWJIN 2 JINTPA CMECU U JOJIAIU
2 nutpa Bozpl. Hakomer, ongaTs repeMeriaim, OTJIId 2 JUTPa CMeCH
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U O 2 JIUTPa BOALL. B pesysibTaTe 3TUX onepaiuit 00beM BOIBI
B cocyze cTaj Ha 3 JmTpa OoJbllle 00beMa OCTABIIEroCsi B HEM IJId-
nepuHa. CKOJIBKO JINTPOB IVIMIIEPUHA W BOJBI OKA3aJI0Ch B COCYyJE B
pe3yJIbTaTe MPOAETaHHbIX OIepaInii’!

16.92. (MI'V, reonoruueckuii, sxkoHomMuveckuii, 1981, 5(6))

JInst mpUroOTOBIIEHNST CMECH U3 JIBYX KuakocTelt A u B B3aTw! jBa co-
cy/Ia eMKOCTBIO 10 15 JTUTPOB KaXKbIif, B KOTOPBIX HAXOIUJIOCH BCETO
15 murpos xugkocTu A. 3areM MepBBIi COCY TOBEPXY JIOJINA YKU/I-
KOCTBIO B, 1 OBL7I0 TIpon3BeieHo repeMemnuBanme. [locse 3Toro Bropoii
COCY/I IOTIOJTHUIN JTOBEPXY CMECHIO U3 TIEPBOTO COCY/A. 3aTEM U3 BTO-
pPOTO CoCya OTJIUIN B IEPBLIil 6 JINTPOB oy auBIeiicst cmecu. [locte
9TOTO B TIEPBOM COCY/IE OKA3ATOCh YKUJIKOCTH A Ha OFWH JUTP GOJIbIIe,
1eM BO BTOpOM. CKOJIBKO JIUTPOB KUJAKOCTA A OBLIO IEpBOHAYAIBHO
BO BTOPOM cocyie?

16.5 3amayu HA NPOIEHTHI

16.93. (EI'9, 2010-2011, B1 — demosepcusn)

Buner nHa aBrobyc crout 15 pybGieit. OObsIBIEHO MOBBIIIEHHE IEHDBI
6usera Ha 20%. Kakoe mMakcumasibHOE YnC/IO GUIETOB MOYKHO OyJIeT
KymuThb Ha, 100 py6Ieit Tocse TOBBIMEHNsT TIEHDI !

16.94. Ileny ToBapa crnepsa nonusuau na 20%, 3aremM HOBYIO Iie-
ny nosbicnan Ha 20%. Kak namenmnach ctoumocts ToBapa’?

16.95. Ileny ToBapa crnepsa nonusuan na 20%, 3arem HOBYIO Iie-
Hy cHu3WIM Ha 15% u, HaKOHeIll, MocJe epepacyeTa MPOU3BEJd CHU-
xkenue eme Ha 10%. Ha cKOJIbKO MPOIEHTOB BCETO CHUBWJIN II€PBOHA-
JaJIbHYIO IIeHy ToBapa’

16.96. (EI'9, 2006, B9 — demosepcus)

ITo mencuonnoMmy BKaay 6ank Boiutadunsaer 10% romoswix. ITo mc-
TEUYEHUH KAXKJIOTO T'0JIa 3T IPOIEHTHl KATUTAJU3UPYIOTCS, T.€. Ha-
YUCJIEHHAs] CyMMa, IIPUCOEIUHSICTC s K BKJ1ay. Ha maHHblil B BKJIa-
na Obw1 oTKPBIT c4éT B 50 000 pybiieit, KOTOPBIN HE IOMOJHSIC U
C KOTOPOr'0 He CHUMAJU JIeHbru B TedeHue 3 JieT. Kakoit moxom ObL1
[OJIYY€eH 110 UCTEYEHUHU ITOr0 CPOKa?



91

16.97. CGepbank Haumcaser exkeromaHo 3% oT cyMMbI BKJIaJa.
Yepes CKOJIBKO JIET BHECEHHAS] CYMMa, YIBOUTCS !

16.98. (MI'VY, MockoBckast mikosa skonomux, 2005, 3(7))

[lena ToBapa M3MeHsIETCS Ba pa3a B IOJ: B AlPeJIe OHA MOBLIINAETCS
na 20%, a B centsibpe cumzkaerca Ha 20%. Kakosa Oyer 1iena ToBapa
B Jekabpe 2005r., ecau B stuBape 2004 r., oHa cocrasistia 6250 py6.?

16.99. (Tamkenrckuit d-g1 MI'Y, 2007, 8(10))

B kommepuecknit 6aHK CpOKOM Ha, [Ba rojia OBLI CIeJIaH BKIAI B pas-
Mepe 1200000 y.e. IIpu sTOM K/IMEHT paccyuTaj, YTO €CJIU B KOHIIE
KaXKJ0ro rojia OH OyJjieT CHEMATL cO cBoero Bkiiana mo 380000 y.e.,
TO IO UCTEeUYeHUNU ABYX JieT ero Bkjaz cocraBuT 770000 y.e. Kakoit
MPOIIEHT T'OJIOBBIX I10 BKJIAJIy YCTAHOBJIEH B JAHHOM OaHKe?

16.100. (MI'Y, skonomuueckuii, anpesb 2003, 3(5))

FExkenneBubiit mpupocT Macchl 6aMOyka Ha 6aMOYKOBOH IJIaHTAIIAN
cocrapnsier 40%. B pesyiabrare Tpex BBIPYOOK, IPOBEJICHHBIX C HMH-
TEpBAJIOM B OJIUH JIeHb, Macca 6aMOyKa Ha IJIAHTAIUN YMEHBIIIIACh
na 13% no cpaBHeHuIo ¢ €€ nNepBOHAYAILHBIM 3HAYCHHEM 0 HAIaJIa
BBIpYOOK. Ompeie/inTh, CKOJIBKO MPOIEHTOB OT IIePBOHAYAJIBHON Mac-
cbl baMOyKa cocTaBjseT obIast Macca BhIPyOIeHHOr0 OaMOyKa, eciiu
KaK/JIbIil pa3 BbIPYOAJIOCH OJTHO U TO K€ KOJIMIECTBO HaMOyKa.

16.101. (MI'Y, xumudaecknii, busuko-xumudecknit, DHM, DM,
6uosior., ®bub, reorpaduueckuii, ncuxonornveckuit, 2007, 7(8))

3a 2005 rox yuciao KHUT B (poHe OUOIUOTEKN IOCE/IKA YBEIUYNIOCH
na 0,4%, a 3a 2006 rox — ma 0,8%, ocrasmuch npn 3ToM MenbIne 50

Thicad. Ha CKOJIbKO KHUTD yBejumduics (poH 6ubIMOTeKH MOCEIKa 34,
2006 rox?

16.102. (MI'Y, skonomuveckuii (ot/1. MererMenTa), 2008, 4(6))

ITocste xxaTBBI pepMep BBIACHU, UITO YPOKANHOCTD IIEPBOTO TIOJIS 10~
Bbicuiack Ha 20%, a yporkaitHOCTL BTOPOTO TOJIsA, B 2 pa3a OOJIbIIEro
no miomaan, yuanga Ha 10%. OupenesnTb, BO CKOJIBKO pa3 OTJInYa-
JINCH O2KHTAaeMbIe TIOKA3ATeHN YPOXKAWNHOCTU STUX TOJIEH JPYT OT APY-
ra, ecjiu oomuit 06beM COOPAHHOIO 3epHA MIPEBBICUI IJIAHUPYEMBbIi Ha

5%.
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16.103. (MI'Y, skonomuueckuit, 1993, 5(6))

3a BpeMsi XpaHeHUsl BKJaJa B OaHKe IMPOIEHTHI [0 HEMY HAYHCJIsI-
JINCh €XKeMeCsA9HO CHadaja B pasmepe 5%, zarem 12%, morom 11%%
u, Hakonen, 12,5% B mecan. 3BecTHo, 4To 1oz, JAeiicTBUEM KaxKJIoil
HOBOII TIPOIIEHTHOM CTaBKU BKJIAJT HAXOJIUJICA TEJI0e YUCTIO MECHATIER, &
110 UCTEUYEHUN CPOKa XpaHEHHs IepBOHAYAJIbHAA CyMMa BKJIaJa yBe-
JIM9uIach Ha 104%%. Onpenenure CpoK XpaHEHUs BKJIAJIA.

,Z[OMaIHHee 3aJaHue

16.104. (MIV, “Jlomonocos-2011", 3aounsiii Typ, 1(10))

JlBa Kycka cbipa UMeT (GOPMY IPSIMOYTOJBHOIO MapaJlIe/Ienuea
Kaxkplit. JInmna nepsoro Kycka na 50% GobIne JIMHBI BTOPOTO KyC-
Ka, a IMUPHHA U BHICOTA IEPBOIO KyCKa cooTBercTBenHO Ha 20% wu
30% MeHbIIe MUPHUHBI U BHICOTHI BTOPOIO KycKa. Y KAKOro KyCKa Chl-
pa 00bEM OOJIbIIE U HACKOJBKO?!

16.105. Bxiragumk CHsIJI CO CBOero cuera B cOepbaHKe cHavaJIa %
BKJIa/la, 3aTeM % ocrasiiuxcs u eie 640 pyb6uteii. Ilocsie aToro y nero
OCTAJIOCh Ha COEPKHMKKE 23—0 Bcex ero jener. Kak BeJMK ObLIT BKJIAI!

16.106. (EI'D, 2003, B7 — demosepcus)

Branenen nauckoreku mmes ctabuibHBIN 1oxoxd. B morone 3a yBesu-
YeHueM MPHUOBLIN OH MOBBICKHI HeHy Ha ouaersl Ha 25%. KonngecTso
oceTUTe e PE3KO YMEHBIINIOChH, U OH cTaJ HecTu yobiTku. Torma on
BEpHYJICS K IIepBOHAYAJIbHON 1ieHe 6uieToB. Ha CKOJIBKO MPOIEHTOB
BJIQJIEJIET] JINCKOTEKN CHU3UJI HOBYIO T[eHy OMJIeTOB, YTOOBI OHA CTaja
paBHA IEPBOHAYAJILHOM?

16.107. (EI'D, 2005, B9 — demosepcus)

Toprosast baza 3aKynuia y B3roTOBUTE/Isi HAPTUIO AJILOOMOB U TIOCTA~
BIJIA €e MarasuHy II0 ONTOBOIl meHe, Koropas Ha 30% GOJbIIe IeHbI
uzroroputesisg. Marasun ycTaHOBUJI PDOZHUYHYIO [IEHY Ha ajb0bOM Ha
20% sbiite onrosoit. Ilpu pacupoiazke B KOHIIE CE30HA Mara3uH CHU-
3UJI POZHUYHYIO IIeHy Ha ajbboM Ha 10%. Ha ckonbko py6iieii 6osibiie
3aIJIaTII TOKYIIaTe/ b 10 CPABHEHUIO C IIEHOM U3rOTOBUTE/IS, €CJIU Ha
pacmpoazke oH npuobpest aanbom 3a 70,2 p.?
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16.108. (MI'Y, dunonornueckuii, 2005, 2(7))

Ha BerynmrenbHOM 3K3aMeHe 110 MareMaTuke 15% mocrynaiommx He
peluaIn Hu omHOM 3ama4un, 144 wejloBeKa PeruiIn 3aa9u ¢ OIndKa-
MU, & YHUCJIO OCTAIBHBIX aDUTYPUEHTOB, BEPHO PEITUBIIUX BCE 3a/Ia4H,
OTHOCHUTCsI K YHMCJIy He PEIIUBIINX HUIero, Kak H : 3. CKOJIBKO YeJI0BEK
9K3aMEHOBAJIOCH 110 MATEMATHKE B 9TOT JEHb !

16.109. (EI'SD, 2007, B9 — demosepcus) “Tect”

Jenexxuplit BKIa1 B OaHK 3a roj yBeamunbaerca Ha 11%. Bxrramgunk
Baec B bank 7000 pyOseit. B KoHIle epBOro rojila OH PENIujI yBeJu-
YUTh CyMMY BKJIaJ[a U IPOJJIUTH CPOK JEHCTBUS JTOTOBOPA eIlie Ha o,
9T0OBI B KOHIIE BTOPOro Tofia uMeTh Ha cuery He Menee 10000 pyoJieii.
Kakyro HauMeHbIIyo cyMMy HEOOXOIUMO IOMOJTHUTEILHO MOJOKUTD
HA CYeT 10 OKOHYAHWH IEPBOTO T'0jia, YTOOBI IIPU TOH Ke ITPOIEHTHON
craske (11%) peasmsosars stor man? (OTBeT OKpyIJIUTE JI0 HEJIBIX. )

16.110. (EI'S, 2008, B9 — demosepcus)

B koMuccnonHOM MarasumHe IieHA TOBapa, BHICTABJIEHHOI'O Ha MPOJIa-
Ky, €e2KEMEeCAIHO YMEHbIIAETCA Ha OJHO U TO 2K€ YUCJIO ITPOIEHTOB OT
npebIayineit rersl. OupeiesnTe, Ha CKOJIBKO IIPOIEHTOB KaXKIbIH Me-
CSII YMEHBINAIACh IIeHA MarHuTOMOHA, €CJIU, BhICTABJICHHDIN Ha IIPO-
naxy 3a 4000 py6Jieit, rociie ByX CHU2KeHUit OH ObLI 1pojiaH 3a 2250
py6uJreit.

16.111. (MI'Y, ICAA, 2007, 2(7))

DepMep OMYYUI KPEAUT B DAHKE IO/, OIPEAEIeHHbBINA IPOIEHT I'0JI0-
BBIX. Uepes rox dpepmep B CUET MOTAIEHUS KPEINTa BEPHYJ B DAHK

6 YacTh OT BCell CyMMbI, KOTOPYIO OH JIOJI?KeH ObLI HaHKY K 9TOMY Bpe-

MeHH. A elle depes rojl B CYET IOJIHOIO IOrallleHusl KpeauTa, (pepMep
BHeC B GaHkK cymmy, Ha 20% NPEBBIMAIONLYIO BEJTMYUHY MOy IEHHOTO
kpejuTa. KakoB MPOIEHT TOMOBBIX 110 KPEJUTY B JIAHHOM OaHKe?

16.112. B ausape 3asoy, soinonHus 105% MmecsyHoro mjiaHa Bbl-
IyCKa TOTOBOM HPOAYKINH, a B (peBpaJie gaj upoaykuuu Ha 4% 60/1n-
e yeM B gaBape. Ha cKoJIbKO MPOIEHTOB 3aBO/I IIEPEBBITIOIHI IBY X~
MECSIIHBIN IIJIAH BBITYCKa IPOILYKITUN
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16.113. BcaenacrBue peKOHCTPYKIUU OOOPYIOBAHUS ITPOU3BOIU-
TEJIbHOCTL TPy/a pabovdero MOBBIMAJIACH IBAXK/bl HA OIHO U TOXKE
KOJIMIECTBO MPOIeHTOB. Ha CKOJIBKO MPOIEHTOB BO3paCTaIa KaXKIbIi
pa3 MPOU3BOANTEILHOCTD TPY/Ia, €CJIN 3& OJIHO U TO 2Ke BpeMsi pabodnii
paHbIlle BbIpabaThIBa u3jaenuit Ha 25 pyOJieit, a Teneps Ha 28 pyod.
09 xorr.?

16.114. Pabounit meub ymenbinuics ¢ 8 10 7 gacoB. Ha ckoabko
IPOIEHTOB HY?KHO IIOBBICUTH IIPOU3BOIUTEILHOCTD TPYa, YTO0BI IIPH
Tex ¥Ke pacleHKax 3apaboTHasd IiaTa Bo3pocaa Ha 5%7

16.115. (MI'Y, d-r Tocynapcrsentnoro yupasienust, 2001, 2(6))

B marasune omexk b1 mpoBoamniach pacipogaka. KocrioMbr pomasa-
smck co ckrakoit 20%, mwaamm — co ckuakoit 40%. Ilokymarens Kymma
KocTioM # 1utan 3a 9180 pybueit B cymme, samnarus Ha 32% MeHb-
e UX CyMMapHOI TlepBOHAaYaIbHON 1TeHbl. HaliuTe mepBoHava/IbHBIE
IIEHBI KOCTIOMA U ILJIAIlA.

16.116. (MI'Y, d-1 locymapersennoro yupasienusi, 2008, 2(7))

[Ipennpusitue BBILIATUIO 3apabOTHYIO ILJIATY CBOMM COTPYIHHKAM,
nepeancanio 26% or 3apaboTHON IJIATH B cONUaIbHbIe (DOHJIBI U 3a-
KyIHUJI0 HeOOX0IMMoe 000PYI0BaHUE, KPOME TOTO, MPEIPUITHE €II1é
BLILIATIIIO 15% OT BCexX yKa3aHHBIX 3aTpaT B BHUJE HAJIOTa TOCYIap-
crBy. utst Becex BbIIaT npenpusituio norpeboasioch 202 400 py6-
seit. Ecim 6b1 3apabornas miarta yseamamiaach zHa 10%, a 3aTpars
Ha obopyoBanue Bospocan Ha 30%, TO cymMMapHBbIe 3aTPAThl B 9TOM
ciydae cocraBuin 0b1 yxKe 234 140 py6uieit. CKOJIBKO CPEICTB Ipe/l-
[pUsITHE TOTPATHIIO HA 3apabOTHYIO ILUIATY, 8 CKOJIBKO — Ha 3aKYIIKY
obopyoBaHus !

16.117. (MI'Y, skonomuueckuii, 2001, 2(7))

Bpokepckasi dpupma npuobpesna aBa makera akiuil, a 3aTeM Tpoja-
Jia uX Ha 00y cymMmMmy 7 MuntnoHoB 680 Twicsd pyOJieil, moryauB
upu 3roM 28% npubbuin. 3a Kakyio cymMMy dbupMa npuodpesa Kaxk-
JIBII W3 TTAKETOB aKIWii, eCJIv IPHU MIPOJIarKe MEPBOro MaKeTa MPUOLLIb
cocrasuia 40%, a npu npogaxke sroporo — 20%7?
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16.118. (MI'Y, skonomuueckuit, 1971, 1(5))

BripaboTka mpoayKnun 3a roj; paboThl IPEIPAATUS Bo3pocia Ha pYo,
a Ha CJIeIyIOINiA roj oHa Bo3pocia Ha 10% Gosblie, YeM B IEpBBbIil
rog. OmupesiesinTh, Ha CKOJBKO IMPOIEHTOB yBEINYIMIACh BBIpAOOTKA
3a MEepBLI oM, eC/IM U3BECTHO, YTO 34 JABa I'0Ja OHA yBEIUUMIACH B
obmeit cioxkuoctu Ha 48,59%.

16.119. (MI'Y, dakyabrer I'mobanbubix mporeccos, 2005, 6(8))

O6mmumit porieHT TpUOBLIN 338 BECh TOBAP, IPOJAHHBIN B TPEX Mara-
3MHAX, PACIOJOKEHHBIX B PA3HBIX paiioHax ropoaa, cocrasuia 26,8%.
Yepes nepsblit Mmaraszun 6b110 11pojano 60% Beero ToBapa, Yepes BTO-
poit — 40% ocrasmeiics gactu Topapa. C Kakoil NpUOBLIBLIO MPOJAH
TOBap UYepe3 TPeTUil Mara3uH, ecji IPUOBLIbL OT MPO/AXKU B IIEPBOM
cocrasuia 30%, a Bo Bropom — 25%7

16.120. (MI'V, cormosnormaeckuii, 1997, 4(6))

B momkonbHOM yuperkaennu mposenn omnpoc. Ha ompoc “Uro Bor
[PEeJIIIOYNTALTE: KAy U KOMIIOT?” 6O/IbINast 9acTh oTBeTUIa: “Kom-
moT’, MeHbIag orBeruia: “Kamry”’, a oJuH pecroHIeHT 3aTPyTHUIICS
oreeruthb. Cpenn ymobureneit kommora 56,25% npeanodntaior abpu-
KOCOBBII, 37,5% — TpyIIeBsblii, a OIUH 3aTPYAHAICA OTBETUTD, KAKOIl
KOMIIOT OH GoJibine joout. Cpean yodureneir kamu 30% npenodn-
TaloT MaHHyio Kamy, a 70% — pucosyio. CKOIBKO geTeii ObLI0 Onpo-
mreHo?

16.121. (MI'Y, conmonoruyeckuii, 1998, 3(6))

B yuusepcurere ropoga M 6% crymenTos o6ydanuch Ha MIATHONR OC-
HOBE, IIPUYEeM 3Ta J10J1s1 ObLIa OJIMHAKOBA Ha BcexX Kypcax. Jlerom 22%
CTY/IEHTOB OBbLIM BBINYIIEHbI U3 CTE€H YHUBEPCHUTETA, HO 3a CUET IIPH-
emMa abUTYPUEHTOB YHCIEHHOCTH CTY/AEHTOB cocTaBmia 6/5 or mpex-
Heil. OnpenenTh, Kakasl JI0JIsl CTYIEHTOB OyaeT 06yvIaThbCs Ha IIJIaT-
HOI1 OCHOBE, €CJIN HOBBI# HAOOP OCYIIECTBIISIICHA TOJBKO Ha MecTa, hu-
HAaHCHUPYEMble U3 IocOI0JKeTa.

16.122. (MI'Y, conmosoruyeckuii, 1999, 4(6))

Kanmunar B memyrarhl 3a BpeMsa u3OMpaATEIbHON KaMITAHUN HUMEET
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IIpaBO Ha OJHO DECIJIATHOE BBICTYILIEHHE B ra3ere, a TakxKe Ha ILIaT-
HbIE BBICTYIIJICHUS 110 PaJuo U TejieBujieHnio. BreicTyiienne B razere
YBEJIMYUBAET YMCJIO CTOPOHHUKOB KaHugaTa Ha 1000 desoBek; Kaxk-
JI0€ BBICTYTIJIEHHE TI0 PAJINO YBEIUIUBaeT KOJTMIeCTBO 1010coB Ha 40%
u cTouT 32 Thicsaan pyOJIeit; KaxKJi0e BBICTYIJIEHHUE 110 TEJIEBUJIEHUI0 —
Ha 80% u crout 47 Thicsd pyoOsieil. OupeaeinTh KOJINIeCTBO U HOCIe-
JIOBATEJIbHOCTD BBICTYILIEHUI B CpeICTBaX MAaCCOBOI WHMpOpMAINH,
[PU KOTOPBIX KAHJUAAT MOJIYUYUT HAUOOIbIIee BO3MOXKHOE YUCJIO I'0-
JIOCOB, €CJIM 38 BCIO KOMITAHUIO MOXKHO M3pacxoioBaTh He Oojiee 112
ThICSY PyOJIeil.

16.123. (MI'Y, conmosoruyeckuii, 2000, 2(6))

B ropome N B Teuenme 2 jer HabII0IaICS POCT Uncia xuteseit. Bo
BTOPOM IOy IPOILEHT POCTa YHCJa KUATeNel ropoida N yBeJIHIniIcs
Ha 1 110 CpaBHEHHIO C IIPOIEHTOM POCTa YHCJA >KUTEIEH B IEPBOM
rogay. Haiitu mporeHT pocra umncia KuUTejeil B IEepBOM IOy, €CJIu
M3BECTHO, YTO OH Ha 5,2 MEHbIIE, YeM IPOIEHT pOCTa 3a JIBa IoJa.

16.124. (MI'V, cormonorunaeckuii, 2001, 3(6))

B ropone N 3a mociegnuii roj; 9ncIeHHOCTD HACEICHNs YMEHBITIIACD
Ha 4%, a aucio 6e3paboTHEIX yBeanumioch Ha 5%. CKOJIBLKO IpoLeH-
TOB OT OOINEro YHCJIa YKUTEJIEH COCTABJISIIOT Oe3paboTHBIE, €CJIM TOJT
HazaJ uX o610 8%.

16.125. (MI'V, cormosorunueckuii, 2002, 4(6))

Kymuren ToBap nByx copros: nepsoro Ha 1200 py6, u Broporo ua 1500
py6. Toapa BTOpOro copra KyiieHo Ha 10 Kr 6o/bIe, YeM IePBOTO U
o rieHe Ha 20 py0. 3a 1 Kr menbiie. CKOJIBKO KYILIEHO TOBapa EPBOTO
copra?

16.126. (MI'V, commosorunueckuii, 2003, 4(6))

B ropose N Ha HOKHOCTH MIpa Ha BBIOOpax OaJLIOTHPOBAJIUCH 3
kaHumata: Akysios, Bapanos, Bopobres. B Hadajie mpenpsibopHOit
KaMIIaHUU [IPEoUTeHus n3dbupareseil pacupeaensanch kak 1: 2 : 1.
ITo okonvanun npeasbibopHoit ronku 40% usbupareseit ropoga N or-
Ka3aJIiCh Y9aCTBOBATDH B BHIOOPAX, Y OCTAJIBHDIX K€ IIPEIIOUTEHUS HE
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N3MEHUNJINUCH. CKOJIBKO IPOIEHTOB CTOPOHHUKOB KazKJI0I'0 KaHIU1aTa
OTKA3aJIMCh OT T'OJIOCOBAHUSI, €CJIN 110 OKOHYaHUN ITPEABBIOOPHOI TOH-
KI COOTHOIIIEHKE I'0JI0COB cTajo 3 : 3 : 3,67

16.127. (MI'V, conmosornueckuii, anpesb 2004, 3(6))

Ha daxynbrere X ormmunuknu cocrapisiior 10% or obmero kosmde-
CTBa CTYJIEHTOB 3TOro (dakyiabrera, Ha (dakyabrere Y — 20%, a Ha
daxynprere Z — ymmb 4%. Hajitu cpeanuii nmporeHT OTJIMYHUKOB
o BceM TpeM (baKyspTeTaM, eCJu M3BECTHO, UTO Ha (aky/abrere Y
yaurea Ha 50% Gosbine cTyaeHToB, yeM Ha dakyabrere X, a Ha da-
KyJibTeTe Z BJBOE MeHbIe, YeM Ha, dakysibrere X .

16.128. (MI'V, cormosornuaeckuii, 2004, 3(6))

[Momynapnocts npoaykra A 3a 2002 rox Beipocna Ha 20%, B ciemy-
romeM roay cumsuiack Ha 10%, a B konne 2004 roma cpaBHAJIACH C
oy JITpHOCTRIO nTpoaykTa B. Ilomyasaprocts mpoaykra b B 2002 roxy
camsmiach Ha 20%, a 3aTeM Ha IPOTIKEHUH OJHOrO roja He M3MEHU-
Jack, a 3a 2004 rox Beipocia Ha 40%. Kak nsmenniach momyisspHOCTD
nponykra A 3a 2004 rox, eciau B nadase 2002 roga oHa COCTABJISLIA %
OT TIOIYJISIPHOCTH TPOAyKTa B7

16.129. (MI'V, cormosoruueckuii, 2008, 5(7))

Cpei y9eHHKOB HaYa IbHOI IKOJIBI TPOBE/IH OIIPOC: KTO JIIOOHUT 3UMY,
a KTo — Jjero. Okazasock, yro 90% JrobuTesieil 3UMbL JIIOOIT U JIETO, a
72% mobureneii teta mobaT u 3umy. 3aro 10% Beex ONpoIIeHHbIX He
JEO0AT HU 3UMBI, HU JieTa. CKOJIBKO IIPOICHTOB OMPOLICHHBIX JIOOAT
TOJILKO OJIMH U3 9TUX CE30HOB, HO He JII00AT npyroii? Kakum npu sTom
MOTJIO OBITH HAUMEHbIIeEe YUC/I0 ONPOIICHHBIX !

16.130. (MI'Y, ICAA, 2005, 4(7))

Marasun 3akynuj HEKOTOPOE KOJIMYEeCTBO TOBapa M HadaJsl ero pea-
JIM3aIMIo 110 1eHe Ha 25% BbIlle [eHbl, HA3HAYEHHON [IPOU3BOJUTE-
JieM, 9TOObI TOKPBITH 3aTPAThI, CBI3aHHBIE C €r0 TPAHCIOPTUPOBKOIA,
U JIpyrUe JOMOJHUTEIbHBIE pacxoibl. OCTaBIIYIOCS TOCTE peasin3a-
UK 9acTh TOBapa MarasuH yleHma Ha 16% ¢ Tem, 9T0ObI HOKPBITH
TOJIBKO 3aTpaThbl HA 3aKYIKy STOH YacTH TOBapa y IMPOU3BOJUTEJIH
U ero TpaHcnopTupoBKy. CKOJIBKO MPOIEHTOB OT IEHbI, HA3HAYEHHON
[IPOU3BO/IUTEJIEM, COCTABJISIIA CTOMMOCTDH TPAHCIIOPTUPOBKU TOBapa?
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16.131. (MI'Y, daxynasrer [mobanbabx mporeccos, 2006, 2(8))

[Tpubbie P upenupusaTusi 3a TOJ OIPEIEIsieTcsi COOTHOIIEHUEM
P = AVX — X, tne X — pacxoZpl Ha IPOU3BOACTBO, A — HeKoTO-
pas moJiokuTebHas nocrosguuas. B 2004 rony npubbuib P okazaiach
nojoxkureapHoit u cocrasuia 40% or pacxogos X. B 2005 romy pac-
XOJIbI BBIOPAHBI TaK, YTOOBI NPUOLLIL ObLIa MakcuMaabHol. Haitnure
oTHOMIeHNEe pacxonoB B 2004 roxy x pacxomaMm B 2005 romy.

16.132. (MI'Y, Mockosckas mmkosa sxoHomuku, 2006, 4(7))

AnTukBapHBIil Marasun npojas KapTuny co ckujakoit B 10% 1o cpas-
HEHUIO C IIEPBOHAYAJILHO HA3HAYCHHON IICHONW M IIOJIyYWJI IIPU ITOM
8% npubbum. CKOJBKO MPOIEHTOB NPUOBLIA MAara3uH IIpeJio/iarall
MOJIYIUTh TIEPBOHAYAJBHO?

16.133. (MI'Y, dakyasrer Toc. yupasienus, 2006, 5(7))

Yeroipe orpaciesbix mupemanpusarus K, L, M, N, obcyxmas IIJaHbI
oObeuHeHNs yCUINi, yCTaHOBMWIM, 9T0 6e3 K Tpu ocraBimuxcs Oy-
JIyT KOHTPOJIMPOoBaTh 55% pblHKa orpacyy; 6e3 L Tpu apyrue — 60%;
K,L,N 6e3 M — 66%; tpu npeanpustus 6e3 N — 73% pblaka or-
pacyin. KakoBa /107151 KaxXK10ro U3 9TUX IPEIIPUSTANR Ha PhIHKE?

16.134. (MI'Y, reosoruueckuii, 1980, 4(5))

Marazun paaroToBapoB MPOJaJ B IEPBLIi pabotunit meHb Mecsia 105
TeeBU30poB. Kaxkaplit cieayromuii pabounii 1eHb THEBHAS IPOJIarKa
Bo3pacTaJia Ha 10 TemeBu30poB, u Mecadublit mian 4000 TereBU30poB
OBLT BBIIOJIHEH JOCPOYHO, IpUIEM B I1eJIoe Yncyao pabounx mueit. Io-
CJIe TOTO €2KeTHEBHO IIPOIaBaIoCh Ha 13 Te/IeBU30POB MEHBIIE, UeM B
JIeHb BBIIIOJTHEHUST MECSTIHOrO T1aHa. Ha CKOJIbKO MpoIenToB ObLT 11e-
PEBBIIOJJIHEH MECSIYHBIN IJIaH IPOIarKi TEJIEBH30POB, €CJIM B MECHIE
26 paboumx JHeit?

16.135. (MI'Y, skonomuueckuit, 1995, 4(6))

B 6anx nomenien BkjaJ B pasMepe 3900 Toic.p. 1oz 50% rogosbix. B
KOHIIE KazK/IOI'0 U3 IIEPBBIX YeThIPEX JIeT XPaHeHUsT [TOCTIe HAUNCICHMST
IIPOIEHTOB BKJIAJINUK JOIIOJTHUTE/JIBHO BHOCHUJI Ha CUYET O,ZLHy n Ty Ke
PUKCHPOBAHHYIO CyMMYy. K KOHILY IISITOIO I'0Jla OKa3aJI0Ch, YTO Pas-
Mep BKJIQJIa YBEJIMHUMICS IO CPABHEHUIO ¢ IePBOHAYAILHBIM Ha 725%.
Kakyro cymMMy BKJIaTIUK €XKEeroaHo 100aBJIsLI KO BKJIAILY !
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16.6 IlesoumcyeHHBbIE 3a4a49U

16.136. (MI'Y, daxynasrer [mobanbabix mponeccos, 2005, 1(8))

B Typumpe 6opiosB yuactByror 127 cmoprcmenoB. Boperr BeiObIBaeT
U3 COPEBHOBaHUI Ccpa3y Iocje nopakeHus: B noeanuke. CKOJILKO I10-
eJIMHKOB TPeOYETCsT IIPOBECTH, YTOOBI BBISIBUTH ITOOEINTEIsT TYpHEPA?

16.137. Cymma mudp aBy3HavIHOrO dmucia paBHa 12. Ecin x nc-
KOMOMY 4YHCJIy IpHOaBUTH 36, TO MOIYyYUM HUHCJIO, 3alMCAHHOE TEMU
Ke nmudpamu, HO B obpaTHOM mopsake. HaiiTu sTo amcio.

16.138. [l mymeparuu cTpanun yaeOHnKa mnorpebosasocs 411
udp. CKOJIBKO CTPaHUIL B yueOHUKe?!

16.139. (MI'Y, skonomuueckuii, ori. menerMerTa, 2005, 3(6))

B menax pexsaMbl HOBOI MOJEIN aBTOMOOUIS aBTOCAJIOH YCTAHOBUI
cknaky 10% ma Kaxkapli ceapMoiil nmpogasaemblii apromobmas n 20%
Ha KasK/IbIfl OJMHHAIIATHIN ITPOIaBaeMblii aBTOMOOWIbL HOBOM MOJIe-
gu. B ciaydae, eciin Ha OA@H aBTOMOOWIb BBIIAIAIOT 00€ CKUIKH, TO
npuMensiercst 00Jbiast u3 HuX. Bcero ObLIO mpomaHo 516 aBTOMO-
6uteit aroit Momesu. Onpenennre BRIPYUKY aBTOCAIOHA OT MPOJAXKU
aBTOMOOMJISI HOBOI MOJIeJIH, eciu ee 6a3oBas 1eHa cocrapister 20 000
YCJIOBHBIX €UHUII.

16.140. (MI'VY, Beicmas mkosa 6usneca, 2004, 5(8))

CKOJIbKO BpPEMEHU B Te€YEHUE CYTOK Ha IJEKTPOHHOM Tab/I0 BOK3aJIb-
HBIX 9acOB, KOTOpbIe IOKa3bIBAIOT BpeMsd B juana3zone ot 00:00 mo
23:59, nmpucyrcrByeT X0oTs ObI ofHa Iudpa 37

16.141. (MI'Y, cormosormaeckuii, dunonsorndeckuit, 2007, 3(8))

Opua pabounit OpuUrabl, COCTOAIIEH W3 5 YeJIOBEK, MPOU3BOIUT B
cpenueM 14 netasieii B 4ac, NpUYIEM KaK/Iblii 13 pabovunx MpOu3BOIUT
B Uac IeJIoe IHNCI0 feTajeit, He mpesbimaioriee 16. CKoJIbKO meraieit
B Yac MOXKET JejaThb IPH 3THX YCIOBUAX paboduil ¢ caMoil HU3KOIA
HPOU3BOAUTEIHLHOCTHIO !

16.142. (Osmmmmaza “Ilokopu Bopobbesnt ropsr”, 2005, 6(10))
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B kaxxmom 1moabe3se HOBOTO JIoMa OJMHAKOBOE UHC/IO dTaXKel, a Ha
KaXkJIOM dTakKe OJIMHAKOBOe 4ucjio KBapTup. Ha BochkMoOM 3Taxke Tpe-
Thero IMoabe3a mepBasi kpapTupa uMeer HoMep 106. Kakoit HOMep
MMeeT BTOpasi KBapTHpPa Ha TPETHEM dTarke IIeCTOr0 Moabe3aa’

16.143F (MI'Y, xummaeckwuit, 1975, 2(5))

Ha BTopoit octanoBke B aBTOOYC BOILIO Ha 12 9esioBeK OOJIbIe, YeM
BBIILJIO Ha TPEThEHl OCTAHOBKE, a Ha TPEeTheil 0CTaHOBKE BOILIO Ha 3
9eJI0BEKa MEHBIIe, YeM BBIINLIO Ha YeTBepToil. Bomuio na derBepToit
BIBO€e DOJIBINE, 9YeM Ha BTopoil. Ha deTBepTyIio 0CTaHOBKY IIpHeXaJso Ha
13 westoBek OoJIbIle, YeM yexaJio ¢ mepBoit. UTo OobIle u Ha CKOJIBKO,
YMCJIO 9eJI0BEK, BOIIEIIITNX Ha BTOPOIl OCTAHOBKE, UJIN YUCJIO 9€/I0BEK,
BBIIIEIIINX Ha BTOpPOil ocranoBke? V3BecTHO, 9TO ecjiu Obl Ha BTOPOIA
OCTAHOBKE BBIIIO BABOE OOJIbINIE YEJIOBEK, YeM BOIIJIO Ha TPeTbhell,
TO C YeTBEPTONl OCTAHOBKU yexajo Obl Ha 9 desjoBeK OOJIbINeE, UEM C
HEePBOIA.

16.144. (MI'Y, skonomudeckuii (o1, MenezkMenTa), 1996, 3(6))

B xonTeitHep yrnakoBaHbI u3zesus AByX TUIOB. CTOMMOCTD U BEC OJI-
Horo uzjesus coctasyasior 400 Toic. py6. u 12 Kr jj1s 1IepBOro TUIa U
600 ToIc. py6. 1 15 Kr jy1g Broporo Tuma. O6muil Bec nse/nii paBex
321 xkr. OnpeaenTh MUHUMAJIBHYIO ¥ MAKCUMAJILHYIO BO3MOXKHYTO
CYMMAaPHYIO CTOUMOCTDH HAXOJAIINXCS B KOHTellHEpe U3euil.

16.145. (MI'V, cormosoruueckuii, 2005, 6(6))

['pymnma mMKOJILHIKOB PEIIIa KYIUTh My3bIKAJIbHbIA IIEHTP, IIPU 9TOM
Ka kIl BHEC OMHAKOBYIO cyMMy. OIHAKO B TIOC/IETHUIT MOMEHT JIBOE
13 HUX 3a0paJjii JeHbIH Ha3a, U KayKIOMY U3 OCTABIIMXCS IIPUIILIOCH
nobasuTh 110 100 py6. CKOJIBKO MKOJILHUKOB IIEPBOHAYAIBHO yYIaCT-
BOBaJjIO B ITOKYIIKE U KaKOBa IleHa MY3BIKAJIBLHOTO IIEHTPA, €CaU U3-
BECTHO, 9YTO OHa 3akKJjiodeHa B mpeaenax or 17000 go 19500 py6?

16.146.* (MI'Y, xummaeckwuit, 1974, 4(5))

JBaamars yeTsipe MKOJIbHUKA Pa3dbmimch Ha jiBe Ipyibl. [lepBas us
HUX IOILIa B IUPK, a Bropas B KuHo. [Ipu sTOM OKazasoch, 9TO Ha
[UPK ¥ KUHO ObLIO 3aTpadeHo OJIMHAKOBOE KOJIMYECTBO JeHer. Ecin
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661 Omer B mupk crowa Ha 20 KoIleek [eriesiie, a OWIeT B KUHO —
Ha 20 KOIleeK J0pOoXKe, TO, UCTPATUB HA OWJIETHI B IUPK U OUJIETHI B
KHWHO T€ 2K€ CyMMBbI JICHEl, B IIUPK U KNUHO CMOIJVIA 6I)I IIOMTH BMecCTe
15 mkonbHUKOB. Eciu 661 py mipekHeil cTouMOCT OUJIETOB BTOPAs
Irpylila MKOJBHUKOB IIONJIa B IIUPK, & IIepBas I'pyllla — B KUHO, TO
Ha OmsieThl B UpK yiwio Obl Ha 19 pyO6ieit 20 korreek 6oJibilie, YeM Ha
6utersl B KuHO. CKOJIBKO CTOMJIN OUJIETHI B IUPK U KUHO?

16.147. (MI'Y, dunonornveckuii, 1988, 5(5))

3a Bpems t 1epBbIil pabounii ciesias Ha 3 jeTaju OOoJIbIle BTOPOTO.
BareM BTOpPOIT pabovnil yBeJMIII TPOU3BOIUTETBHOCTD Tpyia Ha (0,2
JleTajiefl B MUHYTY W 9epe3 HEKOTOPOe Te0€ YUCJIO MUHYT JOTHAJT 1
00OTHAJI TEPBOT'0O, PADOTABIIIETO C IIOCTOSTHHOM TPOU3BOIUTEEHOCTHIO,
Ha 2 peraau. Haittu HanbosbIiee BO3MOXKHOE BpeMsI t.

16.148. (MI'Y, mex-mat, 1992, 4(6))

Ojive pabounii Ha HOBOM CTAHKE ITPOU3BOJUT 34 OJIUH Yac IEI0€e TUC-
JI0 metaJjieil, 6ombIee 8, a Ha CTApOM CTAaHKE — Ha 3 JeTaJi MEHbIIIE.
Ha moBOM cTanKe oJiuH paboUMil BBHINIOJIHSIET THEBHYIO HOPMY 3a Iie-
JIO€ YHCJIO aCOB, a IBa pa60‘11/1x BMECTE€ BBITIOJTHAIOT TY 2K€ HOPpMY
Ha CTapbIX CTaHKaxX Ha 1 dac 6picTpee. VI3 KaKOro KoJIM4ecTBa JieTa-
Jieit COCTOUT JHEBHAsI HOPMA, €CJIU MPOU3BOAUTEILHOCTL PAbOYNX Ha
OJIMHAKOBBIX CTAHKaX OINHAKOBA.

16.149. (MI'Y, skonomuueckuit (orz. sxkonomuku), 2006, 4(7))

Jlpe O6puragbl OZHOTHUIIHBIX TPAKTOPOB 3aefiCTBOBAHBI Ha, BCIIAIIKE
moJisi. Bpemst BeImaIku moJist OgHOM 1epBoil OpUraioi OTJINIaeTCs OT
BpeMeHHN BCIAIIKHK TI0JIS OJHON BTOpOH Opurajoit He Oojee, UeM Ha
%—IO JacTh BpEMEHU BCIAIIKY T0JIsi OJTHUM TpakTopoM. Eciu cHagasia
BOCbMAas YacTh IIEPBOil OPUTa bl BCIIAIIET MEPBYIO MOJIOBUHY IIOJIs, &
3aTeM IsTas YaCTh BTOPOil OPUTa Ikl BCITAIIET OCTABIIYIOCS ITOJIOBUHY
oJIgA, TOrJAa 3aTpaveHHOe Ha BCIAIIKY II0JIsd BPEMdA COCTABUT % oT
BPEMEHH BCIAIIKHY IIOJIsT OMHUM TpakTopoM. Onpene/nre KOJIUIeCTBO

TPAKTOPOB B KaxKJoi bpurajie.

16.150.* (MI'Y, Ommmmaza “JTomonocos-2007", 10(10))

B Teuenne YEeTBEPTU YHUTEJ/Ib IO IIEHUIO CTaBUJI JECTAM OIECHKU <<].>>,
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«2», «3», «4» m «b». Cpennee apudmMeTnIeckoe Bcex OIEHOK BoBOUKM
0Ka3aJIoCh paBHbIM B To4YHOCTH 3,5. VM Torjia, 1o mnpejioxkennio Bo-
BOYKH, YYUTEIb 3aMEHUJI OJIHY €ro OIEeHKY «4» 1apoil ONeHOK «3» U
«b». Jlokazarh, 9TO OT 3TOTO CpeJIHASA OlleHKa BOBOYKM 110 MMEHUIO yBe-
guuniack. Haiitu HamboJIbIlIee BO3SMOXKHOE ee 3HAUEHHUE IOCTIe TaKoi
3aMeHBI a) OJHOI OIeHKU «4»; 6) BCeX ero OmeHok «4»?

16.151.% (MI'Y, ®PM, mait 2003, 3(7))

KosmmdecTBO cOTPpYIHUKOB KOPIOPAIIMH €XKETOJHO BO3PACTAJIO B T'€0-
MeTpHUYecKoit mporpeccuu u 3a 6 jeT yBeamuniaochk Ha 20615 geoBeK.
Haiitu nepBoHAYA/IBHYIO 9UCJIEHHOCTD COTPYIHUKOB KOPIIOPAIUU.

16.152.F (MI'Y, skonomuyeckuit, 1984, 5(6))

W3 crpoutenbHBIX JeTajeil ABYX BUJIOB MOXKHO COOpPATh TPHU THUIA
nomoB. st cbopku 12-kBapTuUpHOTO jg0oMa Heobxoaumo 70 meraseit
neporo u 100 merasneit Broporo Buma. s 16-kBapTupHOro moma
Tpedyercss 110 u 150, a gua moma wa 21 kBaptupy myxkuo 150 u 200
JleTajieil MepBOTO M BTOPOTO BUJIOB COOTBETCTBEHHO. Bcero mmeercs
900 meraneit nmepsoro u 1300 meraneii Broporo Buja. CKOJBKO U Ka-
KHX JIOMOB HY2KHO COOpaTh, 9TOOLI 00111ee KOJIUIECTBO KBAPTHP B HAX
OBLIO HAUOOIBITIM !

16.153.* (Osmmmmasia “Ilokopu Bopobnessr ropwi”, 2011, 10(10))

Wnmerorcsa 12 kapapjgamieil momapHo pasjmdHoi jymHbl. CKOJIbKUMU
crrocobaMy MOXKHO YJIOXKHUTh UX B KOPOOKY B 2 ¢Jj10s1 110 6 KapaHaleit
TaK, 9TO0BI B KaKJIOM CJIO€ KapaHIAIN ObLIN YIIOPSIOYEHBI 10 BO3-
paCTaHUIO JUINHBI (CJIEBA HAIIPABO), & KaXKJblil KapaHall BEPXHEro
CJIOS JIEXKaJI CTPOro HaJ, KapaHAIlloOM HUXKHErO CJI0si M ObLIT KOpode
ero?

,Z[OMaI_HHee 3aJaHue

16.154. (MI'Y, daxyasrer Toc. yupasienus, 2006, 1(7))

Ha poszoBom Kycre Kaxki0oe yTpo, HAUWHAsI C [TOHEIeIbHUKA, PACIIBe-
TalOT IATH OyTOHOB. KaxKmoe yTpo caJoBHUK Cpe3aeT Tpu u3 Hux. V3
CKOJIBKUX P03 OyIeT cocTOosATh OYKET, eciu B OJin2Kaiiliee BOCKpeceHbe
CaJIOBHUK CPEXKET BCE PO3bIT!
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16.155. (MI'Y, “JIomonocos-2009”, 1(9))

Ha ckoJibKO OJTHO U3 JBYX IOJIOXKUTEIBHBIX UUCEN OOJIbIe JPYroro,
ec/m UX cpejHee apudMeTHueckoe paBHO 2v/3, a cpejHee reoMeTpu-
decKoe paBHO /37

16.156. 13 gaHHBIX YeThIPEX UUCEJI IEPBbIE TPU OTHOCATCS MEYK-

1 1 1
Iy coboit, Kak 5 : 3 : 20’ a gerseproe cocrapiser 15% sroporo

qncia. Haiitun 9T 9mcia, ecjiim U3BECTHO, YTO BTOPOE UHUCJIO OOJIBIIe
CYMMBI OCTaJIbHBIX Ha 8 eJIWHUII.

16.157. (MI'Y, nousosenenust, 1993, 1(5))

Pasnesnure wucno 128 Ha werbipe dacTu Tak, YTOOBI IepBasi JacTh
OTHOCHJIACh KO BTOpOIl KakK 2 : 3, BTopasi K TpeTheil — Kak 3 : D, a
TpeThsl K 4YeTBEPTOl— Kak d : 6.

16.158. Ilpoussesenue 1udp JABY3HAUHOIO YHCJIA B TPU pasa
MEHBIIe caMoro [mcia. Ecim K mckoMoMmy dYucjy npudaBuTh 18, ToO
[OJIYIUM Y9UCJIO, 3aIIUCAHHOE TeMHU Ke IudpamMu, Ho B 0OPATHOM I10-
psake. Haittu sto uucio.

16.159. (MI'Y, dusuueckuii, 1983, 4(6))

ITocne jiesrlennss HEKOTOPOT'O JABY3HAYHOI'O YUC/IA HA CyMMY ero nudp
B JACTHOM TOJIy4daeTcs 7 1 B octaTke 6. [locie menenns aToro ke aBy-
3HAYHOIO YHCJIA HA MMPOU3BeJeHuE ero 1udp B YaCTHOM IIOJIYIaCTCs
3 u B ocrarke 11. Haittu 510 ABy3HAYHOE UUCIIO.

16.160. Haiitu Takoe Tpex3HAYHOE YUCJIO, YJIBOUB KOTOPOE, MBI
MOJTy YUM YHUCJIO, BBIPAXKAIOIIEe KOJIMIECTBO UMD, HEOOXOTUMBIX JIJIsT
HaIINCAHWS BCEX IIOCJIETOBATENbHBIX IIEJIBIX THUCEN OT 1 0 9TOro Tpex-
3HAYHOI'O YHUCJIA.

16.161. (MI'Y, skonomuveckuii (o, mererMenta), 2000, 2(6))

WMuTepBaJibl IBUXKEHUS MAPIIPYTHBIX TAKCH 110 TPEM MapIIpyTaM, Ha-
YUHAIONIAMCS y CTAHIIUA MeTpo, cocTtaBysaioT 10, 12 u 15 munyT coot-
BeTcTBeHHO. CKOJIBKO pa3 ¢ 1049 10 1429 toro ke st Y 9TOU CTaHITAN
METPO OJHOBPEMEHHO BCTPEYAIOTCS TAKCU BCEX TPEX MapIIpPyTOB, €C-
JIM OJIHA M3 TAKUX BCTped mpoucxonnt B 13257
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16.162. (MI'Y, Beicmas mkosa 6usneca, 2004, 5(8))

CKOJIbKO BPEMEHHU B TE€YEHUE CYTOK Ha IJEKTPOHHOM TabJI0 BOK3aJIb-
HBIX 9aCcOB, KOTOpble NOKa3bIBAIOT BpeMsd B juanazone ot 00:00 mo
23:59, nmpucyTcTByeT X0oTs Obl ofHa Iudpa 57

16.163. (MI'Y, xumnveckuii, mait 1998, 4(6))

OrpeiesiuTh 9UC/IO CTYJIEHTOB, CIABIINX 9K3aMeH, €CJIU U3BECTHO, ITO
nrecTas 9acTh U3 HUX MOJIy9HJIa OTMETKY “yIOoBIeTBOpuTebHO”, 56%
MOJIYIMJIN ONEHKY “XOpOIno”, a 14 9ejoBeK MOJYyUM/IN OTMETKY “OT-
JIUIHO”, IPUIEM 3TH OTJIMIHHUKHU COCTABISIOT Gostee 4%, Ho menee 5%
OT MCKOMOT'O YUCJI& CTYJ/IEHTOB.

16.164. (MI'Y, reorpacduueckuii, 2002, 4(6))

Tenexka ¢ mepeganMn Kosrécamu guamerpoM 30 ¢M U 3aTHIMU KOJIE-
camu jmameTpoM 40 cM JBUIKETCsT 1O TPSIMOM JTOpoTe, TPOXOIAIIeit
qepes Touku A u B. Mex iy Toukamu A u B posao 100 metpos. Tou-
Ka A nokpaiena. Yepes Touky A Mpoes3KaioT MpaBble KOJIECa TeIeXK-
KA M B TOYKAaX COIPUKOCHOBEHUSI ¢ Heil Kpacsitcsi. B cBoro ouepess,
TIPU KaXKIOM COMPUKOCHOBEHUN C JIOPOTOI 9T TOUKN OCTABJIAIOT CBOI
cJies] B BUJe TOUEK Ha jopore. Hukakume ToUku, KpoMe TOUKU A KOJIé-
ca He OKPAIUBAIOT. TeserkKa JIBUKETCS TI0 HATPABJIEHUIO OT TOIKU A
B cropony Touku B. Haiijure: a) HanMeHbIlee pacCTOsSHIE MEKJLY CO-
CETHIMU OKPAIIECHHBIMA TOUYKaMI; 6) KOJTMIECTBO OKPAIICHHBIX TOYEK
Ha orpeske AB.

16.165. (MI'V, reorpaduueckuii, 2003, 3(5))

Hemycroe muoxkectBo X cocrouT m3 KOHEIHOTO umcjia N HATypab-
HBbIX unces. Yérubix uncesa B X MeHbIe JIByX Tpereir or N, a HedéT-
ueix He Gosbmie 36% or N. Kakoe MuHUMAIbLHOE 3HAYEHUE MOMKET
IpUHAMATHL IUCa0 N7

16.166. (MI'V, Boicmas mkosa roc. ayaura, 2008, 7(9))

N3 102 mIKoJbHUKOB BBIITYCKHBIX KJIACCOB IATEPKY 110 UCTOPUHU MMe-
10T 28 4esioBek, 1o reorpadun — 30, 10 MareMaTuke — 25 YEJIOBEK.
Cpemu Tex, y KOro msITépKa MO MCTOPHUH, BOCEMD ITKOJIHHIUKOB MMe-
0T ISATEPKY U 110 reorpaduy, U CeMepPo — II0 MaTeMaTHKe, & CPeIu
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UMEIOIUX MATEPKY 110 reorpadun y IECTePhIX MATEPKA U IO MaTe-
MaTuke. Tpoe UMeoT MATEPKU 10 UCTOPUH, TeoTpaduu U MaTeMaTH-
Ke. CKOJIbKO INTKOJIbHUKOB HE NUMEI0T HHTépOK HU 110 OJHOMY U3 ITUX
IpeIMETOB?!

16.167. (DMIII, 1995)

I'pymma mKkoaIbHUKOB, cocTosImasd u3 30 4ejoBeK, MOJIyIuIa Ha IK3a-
MeHax oreHku 2, 3, 4 u 5. CyMMa BceX MOJIy YeHHbIX OIIEHOK paBHa 93,
npuIeM TPOeK ObLIO OOJIbINe YeM MATEPOK U MEHBIIE, YeM YETBEPOK.
Kpowme Toro, uncio gerBepox Jiesmiioch Ha 10, a 9uciio nsaTepox ObLI0
geTHbIM. OIPeIe/INTh, CKOJBKO KAKUX OIEHOK TIOJTY YUJIU IITIKOJTbHUKH.

16.168. (MI'Y, nousosesenusi, mait 2003, 3(6))

Eciin nBy3nadnoe 4ucio paszeinTb HA cyMMy ero nudp, To B 4acT-
HOM TosTyuuTcd 6, a B octarke 8. Ecam ke wmcso, Hammcannoe Te-
MH Ke IudpaMu, HO B 00OPATHOM IOPSIKE, PA3/Ie/JUTh Ha Pa3HOCTD
udpbl IeCATKOB U UMDl €IUHUI] UCXOJHOTO YUCTIA, TO B YACTHOM
nostyuntcs 15, a B ocrarke 2. Haiitu 3To 1ucio.

16.169. (MI'Y, 6uosoruyeckuii, 1995, 4(6))

Carmmra n Cepexka JBaxKIbI OOMEHUBAINCH MapKaMU, TPUIEM KazK bl
pa3 1/7 kosmuecTBa MapokK, uMeBIIuxcst (Ha MoMeHT obmena) y Ca-
1, OOMEHHBAJINCH Ha IIOJIOBHHY KOJMYECTBA MapOK, MMEBIINXCS Y
Cepexu. CkoabKo Mapok 66110 y Catmm 1 ckosibko y Cepexku J0 1ep-
BOro obMeHa, ecju 1nocje nepsoro obmena y Camm 66110 945 Mapok,
a rocye Broporo obmena y Cepexu — 2207

16.170. (MI'Y, dunonornveckuii, 2003, 4(5))

B aByx rpynnax yumTcs OJIMHAKOBOE KOJIMYECTBO CTYAeHTOB. Kaxk-
AbIA CTYJEHT U3ydaeT 110 KpaHeil Mepe OIUH A3bIK: aHIJIMACKUN UIn
dpanimysckuii. I3BecTHO, UTO 5 WesjOBeK B MEpBOl W 5 BO BTOPOIX
rpyiie u3ydaor 06a sa3bika. KoamdaecTBo n3yvaonux (ppaHiy3cKuit
B IIEPBOII T'PyIIie B 3 pa3a MEHbIIe, 1eM BO BTopoii. KomndecTBo nsy-
YJaloNuX aHIVIMHCKUN BO BTOPOi rpyIine B 4 pa3a MeHbIIe, YeM B Iep-
Boii. KakoBo MUHIMA/ILHO BOBMOXKHOE KOJTUIECTBO CTYACHTOB B OHOM
rpyitie?
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16.171F (ML'Y, xumuaeckuit, 1975, 2(5))

B XOKKeiiHOM MaTye, COCTOAIIEM M3 TPeX IIePUOoJoB, KoMaHaa A 1o-
bequiaa KoMaHay B ¢ mepeBecoM B JiBe MIaiidbbl, IpUYeM HHU OHA W3
KOMaHI He 3abmiIa I1aiid B cBoM BOpoTa. B mepBoM Iepuose KOMaH-
na A 3abuiia CTOJNBKO »Ke IIaidd, CKOJILKO IIPOIYCTH/IA OHA B CBOU
BOpPOTa BO BTOPOM IIEPHOJIE, & B TPETbEM IEPHUOJIE ITa XKe KOMaHa
3abusia Ha OJHY IMAi0dy MEHbIe, 9YeM B IepPBOM. B IepBOM Iepuoe
KOMaHJla A HpoIycTmia BIBOEe OOJIBINE Iaiid, 9eM B TpeTbeMm. UTo
60JIbIIE U Ha CKOJILKO, YMCJIO MIaiih, 3a0UThIX KOMaH10ii A BO BTOPOM
eproe, WK 9UC/IO Maiid, 3a0UThIX KOMAHI0i B B TPeTheM IIepHo-
ne? N3secrHo, 4To eciu Obl KOMaHja A 3a01jia BO BTOPOM IIEPHOIE
CTOJIBKO K€ IIaii0b, CKOJILKO OHa 3abujia B IIEPBOM, TO OHA BLIATDAJIA
OBbI TIEpBBIE JBa MIEPUOIA C IIEPEBECOM B IISITH IAi0.

16.172. (MI'Y, BMuK, 2008, 5(6))

B maxMarHOM TypHHUDE, HPOXOJUBIIEM II0 KPYroBoil cucreme (Bce
YUACTHUKU MIPAIOT MexKJy coOOfl POBHO OJMH pas), y4acTBOBAJIO
n > 17 urpokos. Ecin maxmarHast mapTus 3aKaHIUBaIach mobejioit
OJHOT'O M3 UI'POKOB, TO IOOEIUTEH MOJydad 1 OYKO, a ero corep-
oK — 0 09KOB. Ecim mapTust MexKly UTpOKaMU 3aKaHIMBAJIACH BHU-
YbI0, TO KayKIbIi urpok nosaydan 0,5 ouka. MI3secTHO, 94TO 110 MTOraMm
TYPHHPA YUCJIO yIaCTHUKOB, HAOpaBIUX He GoJiee MITH OUYKOB, PaB-
HO 11. CkoJIbKO yuacTHHUKOB Habpasm 1o 8,5 ouka? OTBeT J0JI2KEH
OBITH 0OOCHOBAH.

16.173. (MI'Y, skonomuueckuit, orj. skoHomuku, 2005, 3(7))

BHoBB cosmanHOe akimoHepHoe 001IecTBO mpoaasao Haceneruo 1000
cBOMX aKuuii, yctanoBuB ckuaky 10% Ha KaXKAyro maTyio IIpogaBae-
MyI0 akIio 1 25% Ha Kaykyl0 TPUHANATYIO IIPOJABAEMYI0 aKIHUIO.
B ciyuae, ectm Ha ofHy aKIMIO BBIAIAIOT 00€ CKHUIKHU, TO IIPUMEHSI-
ercst 66sbIast u3 HuX. OupeaesuTe CyMMy, BBIDYYEHHYO OT ITPOJIayKu
BCeX akImit, ecan 1eHa akiun cocrapiser 1000 pyobJreii.
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16.174. (MI'Y, Mockosckas mikosa sxkonomuku, 2007, 5(8))

st mepeBosku 90 T rpy3sa 3aTpeboOBa HEKOTOPOE KOJIUIECTBO OJIH-
HAaKOBBIX I'PDY30BUKOB. B CBA3M ¢ TeM, YTO HA KayK/IyIO MAIUHY IIO-
rpy3wm Ha 0,75 T MeHbIIe, JOMOJHUTEILHO OBLIO 3aTpebOBaHO ere
4 rpy3zoBuka. Ha ckoJIbKO MPOIIEHTOB yBEJIUIUIOCH YUCIO IT'PY30BUKOB
110 CPABHEHUIO C IIePBOHAYAILHON 3asBKOI?

16.175. (MI'Y, skonomuueckuii, or. menerMenTa, 2007, 5(6))

J11st pBITHST KOTJI0BAaHA MEPBOHAYAIBHO ILJIAHNPOBAJIOCH UCIIOIb30BATH
3BEHO PKCKABATOPOB OJHON MOJIE/H, OJHAKO Iepe]l HadaJoM PabOThI
B 3BEHO OBLJIO J100aB/ICHO JIONOJTHUTEILHO 4 9KCKaBaTOpa TOH 2Ke MO-
nemu. B pesymbrare KOT/IOBaH OBLI BBIPLIT Ha 3 Yaca paHee IIEPBO-
HAJaJIbHO 3aIJIAHUPOBAHHOTO cpoKa. Otmpejesinre BpeMsi, 3a KOTOPOE
KOTJIOBAH MOT OBITH BBIPBIT OJHUM SKCKABATOPOM, €CJTU B 9TOM CJIy-
4Jae, Ipu pacxojge Tomausa 20 KI' B 4ac, HeOOXOAUMOE JIjIsi pabOThI
9KCKABATOPA KOJUIECTBO TOILIMBA HAXOMIUTCS B Ipeaesaax oT 1,2 1o
1,71 ToHH.

16.176. (MI'Y, skonomuueckuit, 2007, 4(7))

Bpurane rpy3unkos Bblae/ieHa HEKOTOPasi CyMMa JICHEr Ha pa3rpy3Ky
OapxKu, OJHAKO 3 UesIoBeKa 3ab0jesn U B paboTe He yUacTBOBAJIU.
OcraBImmecst BLIIOJTHUIN 3aJaHue, 3apaboTaB KaxK bl Ha 1,5 Thicsaan
pyOJteit bosbille, YeM B ciIydae pabOTBI B COCTaBe MOJHON Opuraipl.
Omnpegennre BBIICICHHYIO Opuraje cymMmy JeHer, ecian 5%-Hbli c6op
3a eé DAHKOBCKMII mepeBoJ1 060IesIcs paboToIaTEe 0 TOIOIHATEILHO
B BEJIMYNHY, HaXOSILyIocsa B npeesaax oT 1,2 1o 1,6 Teicsaa pybJieii.

16.177. (MI'Y, skonomuueckuii, 1992, 3(6); OI'Y, 2009, 3(7))

Pabpuka moayunaa 3akas3 Ha uaroronserue 6000 meraseit Tumna P u
2000 pmeraneit Tuna Q. Kaxapiit nu3 214 pabounx ¢pabpuku 3aTpadu-
BaeT Ha M3TOTOBJIEHUE D JeTaJieil Tuiia P BpeMsi, 32 KOTOpoe OH MOT
6b1 m3roToBUTHL 3 jgertasm Tuma (). Kakum obpasom ciiemyer pasie-
JiuTh pabounx (abpuku Ha JBe OpUrajibl, YTOOBI BHIIOJHUTH 3aKa3
3a HaMMEHbIIee BpeMsl, IPU YCJIOBUHU, ITO 00e OpUrabl MPUCTYIAT K
paboTe OJHOBPEMEHHO U KaxKIasd U3 Opuraj OyaeT 3aHsTa U3roTOBJIe-
HUEeM JieTajieil TOJIbKO OJHOrO Tuia?
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16.178. (MI'Y, skonomuueckuit, 1996, 4(6))
B konreiinep ynakoBaHbl KOMIIIEKTYIOIIAE U3Aeus TpeX TuioB. Cro-
UMOCTB U BeC OqHOT0 u3esns coctasisiorT 400 Toic. py6. u 12 kr mjis
nepsoro turtta, 500 Teic. pyd. u 16 kr mrs sroporo tuia, 600 Teic. pyo.
u 15 kr jyst Tperbero Tuma. OO6IIM BeC KOMILIEKTYIONUX paBeH 326
kr. OmpeaennTb MUHUMAJIBHYIO U MaKCHMAJIbHYIO BO3MOXKHYIO CyM-
MapHYIO CTOMMOCTH HAXONAIIUXCS B KOHTeHEpe U3l

16.179. (MI'V, reorpaduueckuii, 2005, 5(6))

B mexe nmenocs N 0IMHAKOBBIX CTAHKOB, KOTOpBIE, paboTasi BMECTE,
BhITaYuBaIM B JeHb 110 5850 merasieil. [locie MomepHU3AIUU YHUCTIO
[IPOU3BOIUMBIX B JIeHb KaxKJIbIM CTAHKOM JleTaJjieil Bozpocio Ha 20%.
9T0 Mmo3BOMIO Ge3 COKpalleHusl 00IIero obbeMa IPOIYKIIMH IIeXa
YMEHBIIUTD YUCJIO CTAHKOB MakcuMyM Ha 4. Haiitu N.

16.180.F (MI'Y, skonomuueckuii, 1990, 4(6))

Harypasbmbie uncia k, [, m, B3siTble B yKa3aHHOM IIOPSIKE, 00pa3yIoT
BO3PACTAIOIIYIO T€OMETPUUIECKYIO IIPOrPECCUI0, 3HAMEHATEIb KOTOPOi
ABJIIETCST TeJIbIM yncyioM. ducaa 2835 u 2646 mensitcst 6e3 ocraTka
ua | u m coorBercTBenno. Haiitu wucna k, [ u m, ecjim u3BECTHO, UTO
[IpU YKA3aHHBIX YCJIOBHAX CyMMa k + [ + m MaKCHMaJIbHA.

16.181.F (OMIIIL, 1988, 5(6))

ABTOMATBI JIByX TUIIOB KPACUJIX JI€TaIl U BCE JleTalii ObLIN IOKpallle-
HbI 3a 9ac. OUpeIeuTh YUCJI0 aBTOMATOB, €CJIM U3BECTHO, UYTO KaXK-
B U3 HUX MOT' ObI MOKPACUTH BCE JETAJH 38 IeJI0€ YHCTIO YACOB,
obrmast cymMMa KOTOPBIX paBHA 55.

16.182F (EI'9, 2010, C6 — duaenocmuueckas paboma)

[Mpymiry mKOJIBHUKOB HYXKHO TIEPEBE3TU U3 JIETHETO JIaTepsi OJIHUM U3
JIBYX CII0cO0O0B: JINOO JIByMsT aBTOOycaMu Tuia A 3a HECKOJIBKO peii-
coB, b0 TpeMmsi aprobycamu Tuiia, B 3a HECKOJIBKO PEHCcOB, TPUIEM
B 9TOM CJIydae JHUCI0 peficoB Kaxkaoro aprobyca tumna B Oyaer Ha
OJTMH MEHBIIEe, YeM peiicoB KaxKjoro aBrobyca tuna A. B kaxxmom u3
CIydaeB aBTOOYCHI BAIOJIHSIOTCS MOJHOCTHIO. Kakoe MakcHMabHOE
KOJIMIECTBO MIKOJBHUKOB MOYXKHO IIEPEBE3TH NPU YKA3AHHDBIX YCJIOBH-
dX, ecJii B aBTOOyc Tumna B BXomuT Ha 7 YeJOBEK MEHbIe, YeM B
aBTobyc Tuma A?
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OTBeThl, yKa3aHUsd, pelleHus
11.6. Jloxazamenvcmeo. YMHOXKMM PaBEeHCTBO Ha 2sin §:
2sin%cosa + 2sin%cos2a+ 2sin%cos?>a +...+ 2sin = cosna =
(n+1)a

2

(pa3IoXKUM KazKJ10€ IPOU3BE/ICHIE CHHYCa U KOCHHYCa B PA3HOCTD CH-
HycoB 110 dopmyiie 2sinx cosy = sin(x + y) — sin(y — x))

. no
= 2sin 5 cos

. 3o, &g Sae 3a+ . Ta 50z+ 1 2n+1)a
sin — —sin —+sin — —sin — +sin ——sin —+.. . 4sin —————
2 2 2 2 2 2 2
. 2n—1a | Cn+lDa | «
—sin 5 = sin 5 —sing <

(B JIeBOiI YacTH DABEHCTBA OJMHAKOBBIE CJIAraeMble, BCTPEYAIOIINE-
cg co 3HAKOM “+7 m “—" yHHYTOXKAIOTCS; OCTAIOTCS TOJBKO CaMoe
“crapree” u camoe “myajiree’; OHM YHUITOXKAIOTCS CO CJIAraeMbIMI B
paBoii YacTu paBeHCTBA)

2n+la . a . 2n+1)a

leY
sm#—smgzsm#—sing <— 0=0.

11.18. 31.
11.25. Jloxazameavcmeo. YMHOKUM U pa3ejUM JIEBYIO YacTh
LT . .
paBeHcTBa Ha 4sin 5 ITo dbopmysie 2sinacosa = sin2a 3ameHuM
LT T . 2w .27 27 o 4r
BHadJaJsie 2 sin — cos — Ha sin —, a 3aTeM 2sin — cos — Ha sin —:
) ) ) ) ) )
47

LT T 2 . 2w 2w )
4 sin — cos — cos — 2sin — cos — sin —

2
cosgcos—ﬂz 5 3 5 — 5 5 _ 5 _

. T . . T
4sin — 4sin — 4sin —

5 5 )

) ) . 4w ) 47
1o dopmyite sin o = sin(m — «) 3amenuM sin ~ nasin <7r — —)

5
. 47 LT
sin (7r — —) sin — 1

5 5 L
™ T
4 sin — 4sin — 4
SlIl5 sm5

11.28. —44,5. 11.68.2. 11.69.4. 11.70. —0,5. 11.71. —3L.
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2
11.72. ———, |cos —|. 11.73. 5 11.74. —1.

1 a 22 42
7

11.75. ——.
2v/2
11.76. Pewenue. I[To dpopmyne mpuBegeHuss iMeeM PABEHCTBO
sin 54° = cos 36°.
[IpencraBuM 5TO paBEHCTBO B BUIIE

sin(3 - 18°) = cos (2 - 18°).

BaMeHUM CUHYC 110 (bOpMYyJIe CHHYCa TPORHOTO yria sin 3o = 3 sin o —
4sin® o, a kocuHyc 3aMenuM 10 (GOPMYy/Ie KOCHHYCA IBOHHOIO yIiIa
cos2a = 1 — 2sin? av. Tlomyanm

35in18° — 4sin® 18° = 1 — 2sin® 18°
<= 4sin’® 18° — 25in® 18° — 3sin18° + 1 = 0.
O6o3naunm sin 18° = x. OTHOCUTETHHO T UMeeM KyOnTIecKoe ypaBHe-
HUe
4o =222 — 32 +1=0 <= (z—1)42*+22—-1) =0

-1-v5 —1+V56

4 ’ 4 ’
[ockoubKy sin 18° # 1 u sABJIsI€TCS TOJOKUTETHLHBIM YUCTIOM, TO

-1++5
VI

<— =1

sin 18° =

11.77. Pewenue. ObosnaunMm « = arcsin 3 Torna sina = —,

T T
—3 <a< 5 Haso matitu cos a. Ilo dpopmyite

cosa:mzmzﬁi

(mepe, KopHeM GepeM 3HaK “+”) MOCKOJIBKY B IIPOMEXKYTKE
us us
3 <a< 3 KOCHHYC HEOTDHIIATEIEH ).
3T 3

11.78. 5—27r.11.79.7.11.80. 5.11.81. 3.11.82. 21/3.11.83. 1.
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_ 1
11.84. 1.11.85. 1.11.86. 5.11.87. - Y2=V2 11 g5 _V3+1

2 22

1 _
11.89. —sin &: —— . 11.90. 3V3-4 1012 1192 2
RN 10 7 1
74 24\/3 1

11.93. +50\f.11.94. 2.11.95. §<\/§. V10 +2v5 — 5+ 1>.

V15 \/§ 1
11.96. Y=2.11.97. +/2.11.98. /10 — 3.11.99. 5.11.100. —.
8 8 V2
11.101. 1; 2. 11.102. 47 — 10. 11.103. 4 — g
12.1. % + 2%k 5% 4%, k€ Z. 12.2. ig tkr ke

12.3. Vkasanue. Vcnonb3yst (OpMy/Ibl IOJOBUHHBIX YIJIOB, IIe-
pelijieM K YpaBHEHHWIO OTHOCUTEIHLHO COS 2I:

(1+c082x)5+<1—c082x)5 29
2 2 64
HOCJIG BO3BeJICcHUA B HHTyIO CTeIleHb CJlaraeMble C HEYETHBIMHU CTe-

MEHSIMU YHUYTOXKAKTCS U MOJIYIAeTCs OUKBAIPATHOE OTHOCUTEIBHO
COs 2x ypaBHEHHE.

km
Omesem. §+ , ke

Tk w 7k k:Tr T km

124. 5, o+ kE€Z. 125, ﬁ+ o rg T og KEL
12.6. a) la; 6) manpumep, (sin 3z — 1)((:0830 + ?) = 0.

12.7. 1—72 12.8. k—” keZ.12.9. iG—i—ﬂk ke€7.12.10. kg keZ.
12.11. 5 + km, k‘ € Z. 12.12. —6 + 2km; —% + 2km, k € Z.
12.13. —% + 2k —%ﬂ + 2%knm, k € Z.

12.14. —177—2 gy —% Y kr keZ.  12.15.2n + 4k, k€ Z.
12.16. 4rk, (—1)’f2? +Ank, keZ. 12.17. i15 + — k k€.
12.18. 6+k3 keZ. 12.19.%+%;%+%,k62.

12.20. g + km; 8 + 2km; 5% + 2km, k € Z.
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k k
12.21. (—1)"3% tkm keZ 1222, — 40 T 4T ke

105 155
1 1—-+vI11
12.23. i§ arccos 1 + km, k € Z.
_ 1)k i _
19.94. (—1)* arcsin(v/3—1)+kn

k
keZ. 12.25. i% +§, keZ.

2 3
12.26. —g + 2km; (—1)* arcsin E T4 kr, k € Z.

6
12.27. arctg2 + km, k € Z.

12.28. Pewenue. Ecin B ypasmennn 3sin?z — 5sinxcosz +
2cos’x = 0 dyuxuus cosz = 0, ToO U3 ypaBHEHHsI CJIELYeT, YTO 1
sinz = 0. Ho ogHoBpeMeHHO KOCHHYC M CHHYC OJHOI'O apryMeHTa B
HOJIb He MOTYT obpararbest. CregoparesbHo, cosx 7% 0. Pasmenum Ha
cos®  0be 4acTH MCXOMHOrO ypaBHEeHHs. 1loryanm

T
tgxr =1, xr=—+km keLZ,

3tg?r—5tgr+2 =0 < 2 = 4,
tgx:ga x:arctgg—l—kﬁ.

2
Omeem. % + km; arctg 3 + km, k € Z.

12.29. arctg 2 + km; arctg3 + km, k € Z.12.30. =7 +kn, k € Z.
12.31. arctg 2 + km; arctg3 + km, k € Z.

1

12.32. arctg 5 + kr: % tkr ke 12.33. 2k7, k € Z.
1

12.34. arctg 3 +kn, keZ. 12.35. % + km; g + km, k € Z.

12.36. xz—%—l—kﬂr; a:::l:%-i-kﬂ'; kel.
12.37. £75 + km; *arctg2 + km; k € Z.
12.38. arctg 223 |k k € Z,

12.39. Pewenue. PemraeM TpUroHOMETPUYECKOE YpaBHEHUE C II0-
MOIIIBIO BBEJICHUS JIONIOJIHUTEIHLHOTO yIyia. Pa3gennm obe qactu ypas-

merms Ha \/12 4+ (v3)2 = /1 +3 = V4 = 2. Beesiem yron ¢ Taxoit,

. 3
9TO COS (p = > sin ¢ = —. Herpy/iHO BUIETH, 9TO B KA4Y€CTBE TAKOT'O

2
yIJla TOJIUTCS YTOJI ¢ = 5.

TTosyunm

: V3 1 . . 1
ismx—i—Tcosx: B < COSESINY + SIN P COST = B
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T . 1 . s 1
<~ cosgsma:%—sm—cosx:f < s1n(m+§> = —

3 2 2
x+g:%+2k7r, x:—z+2/~m,
— 5 — - 6 k€ Z.
T + 3 = 6 + s 2 )
™ T
Omeem. ~5 + 2km; 3 + 2km, k € Z.
12.40. Z—Hﬂr; %+k7ﬂ,kez.12.41. %ﬂ 4km, k€7.12.42. zE€R.
12.43. 2k —g 4 2%kn, ke Z. 12.44. kr: % tkr keZ.
12.45. —112 + 2%k —% + 2%k, k€ Z.
7w 2km 3w 2kw T km Tm kmw
12.46. kEZ.12.47. Z.
20 5 100 25 "€ 089 i ke

4 2m 2m
12.48. g—arcsm 5+2k7r, keZ. 12.49. ?—&—kﬂ, —?—1—21671', keZ.

12.50. [-v/97:/97].12.51. (1 + (—1)*) arcsin———— + kr, k€ Z.

y V4 + 72
1 3 2 2 3
12.52. 115 ~F arcsmg + Tw; % — arcsing + 2lm, k,l € Z.

12.54. Pewenue. 3aJaHHOE ypaBHEHUE SIBJISIETCS CUMMETPHUUIE-
CKHM OTHOCHTEJIbHO sinx u cosz. CraenaeM 3aMeHy sinx + cosx = t.
Torna sin?z + 2sinzcosx + cos’z = t2 < 1+ 2sinzcosz = t2 &
sinxcost = tQT_I OTHOCUTENBHO ¢ TOJIYIMM ypaBHEHHE, KOTOPOEe pe-
n1aeM BBeJeHHEeM JOINOJITHUTEJILHOI'O yrﬂa.

2 -1

;=1 = 224 1=0 = (t-12=0 <= t=1

t —

. 1 . 1
< sinx t+cosxr=1 << —sinr+ —=cosx =

1
V2 V2 V2

T . L T 1 . ( +7r> 1
CoS—sinz +sin—cosx = — <= sin(z+—) = —
4 4 4

V2 V2
$+£:%+2kﬂ'> x = 2km,
— T 3 = T k,l€Z.
x-i—z Z+2lﬂ- $:§+217r,

Omeem. 2k, g + 2km, k € Z.
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12.55. 2k g+2k7r, kE€Z.12.56. fuin=1—4v2; finax=1+4v/2.
12.57. —7 + 2k —g Yok, keZ.  12.58. % 4 2%k, ke 7.
12.59. g 4 2%km; 7+ 2T, k € Z. 12.60. 2k —g Y o%n ke

L ok, ™ i+
T, — —arcsin ——
R 3v2 o 3v2
2km; k€ Z. 12.62. 1 + km; w4 2km, keZ. 12.63. — +2k:7r keZ.

5
12.61. g—|—2k7r, m+2k, £+arcsin

k
12.65. %+ kr, k€ Z. 12.66. —Z +k, (—1)’“1”2 + —W kel

12.67. kr: + arctg V2 + kr; ig tkm, keZ. 12.68. 2.

arctg 2 + km
3

12.71.k7r;—112+2k7r;—%+2k7r, keZ.12.72. kw;:l:g—l-ka keZ.

1 1
12.73.2km; g+2k:7r; 2 arccos——=+2k; 2 arccos——g—ﬂlm, keZ.

Vi V5

1
12.74. +arccos — + 2kn, k € Z.  12.75. km; +~ + kr, k € Z.
V3 6
137

12.76. Z—F/WT keZ.12.77. f—i—/mr 2+2k7r 53 +2km, keZ.
117 i
12.78. —ﬂﬁ-kﬂ' 24—|-k7r +k7r keZ.12.79. §+k7r keZ.

1 1
12.80. 2km; —Z+k7r, keZ.12.81.— arcsin — tarccos —+2k;

V5 V5

1 -2 s
—arcsin— &+ arccos | — | + 2km, kEZ. 12.82. —— + 7k, k€ Z.
Vb <\/5> 4
177 8k71' 57  8kw
12.83. — + 4k ——+—. k€.
G T G g g ke

12.84. (—1)"*+1 2 Tt e, 12.85. i% + 2k, k€ Z.

o
12.86. km; 5 + km; 6 +k7r keZ. 12.87. x =nm, n € Z.
12.88. —110+ é 1450 —1,1,n¢cZ 12.89. —Z—ka, ke

1
12.90. k7, k € Z. 12.91. (—1)**!arcsin 3+ km, k € Z.

12.69. i% 2%k keZ.  12.70. g Ty ke

k
12.92. Z + ?” ke 12.94. %ﬂ 4 2%, k € Z.
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km

12.95. 1 L k#£5+100, k1 € Z. 12.96.g+kw,keZ.
ke
12.97. Z+2 ig+k7rk€Z 12.98. kr, k € Z.
T 2l
12.99. Ny 1, l,n e
TR ? k#5n+ ,lLine
12.100. 1+—7T T k£30@2m+1), klmeL

6
1
12.101. ig + 2%k j:(7r _ arccos g) + 2k, k € Z: kopHu,

s 1
IpUHaJIeXKaIme oTpesKky [2m; 37]: 3 3w — arccos 3

12.102. ©. ™ 19903, & U7 01T 00 104, 1. 12.106. 2
' '6’233 . 1310 307 30 ’9 S '53'
12.107. -2 20T 27 —4arccos(— 7) 12.108. X
3 6 6 lor ‘131 i
12.109. 5T 27— arccos 2: 27.12.110. — % BT 5 191, 1T
2’ 5’ 2007 200 30
12.112. %;w. 12.113. ig.

7
12.114. 71— 2740 3m—a, Tne ao—arcsin(y/2—1).  12.115. g

5
12.119. 2k, Zﬁ + 2%kn, k € Z. 12.120. 7 + 2kn, k € Z.
T

12.121. (~27;—7] U{ - 5} Ulo; U {%ﬂ} U{2r). 12.122. 1.

T T 2w
12.123. ( ;f> {f, il }
A % MEHE N 13 r . 3
Vs T T T ™ T T
12.124.3- 7 327 T T g T 20T 22T 0T
IS 6’7T+6’ R R R
12.125. h, k€2.12.126. £5+kn keZ.12.127.—6+2k7r, keZ.

2
12.128. % Yo%k keZ. 12.129. —?ZTW 4 2%km; 7w+ 2km, k € Z.

12.130. —% + 2%k —%T + 2kn, k€Z.12.131. —%ﬂ +2%kn, keZ.

12.133. (~1)"* arcsin | Lk, (—1)’“% +kn, k€ Z.

5
12.135. ig %, keZ 12.136. g %, keZ

i 7T+k—7r,/7-eeZ.

us
12.137. — + —, ——
4 + 27 8 2
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12.138.

12.139.
12.140.
12.144.
12.146.

12.148.
12.150.

12.152.

12.153.

12.155.

12.156.

12.159.
12.160.

12.162.

12.163.

12.166.
12.168.
12.170.

12.174.

12.175.
12.176.
12.177.

12.179.

2 4k
8km, 8kw + 3w, 8kmw + 5, il + —ﬂ, k € 7.

3 3
V5 —1

(—1)* arcsin + km, k € Z.

3
g Stk w4+ 2k, k€ Z. 12.141. 0 Zﬂ' 12.143. 57.

2
2k —g Yo%k keZ. 12.145. g 4%, kr, k € 7.
j:% 4%, ke Z. 12.147. arcctgz tkr ke

T 117 s
1 + 2k, BETE + 2k, keZ'12'149'iZ + 2km, keZ.

arcctg 3 4+ 2km, k€Z. 12.151. 7w + arcctg 2 + 2kmw, k€Z.

—1+k7r,23—7r+k7r,kez.

36 36
km; — arccos _3;\@ 4+ 2km, k€ Z. 12.154. kn, k € Z.

1—+5
f—l—k‘w,kGZ.

i% + 2%kn, k € Z. 12.158. % + 2%k km, k € Z.

k; (—1)]““% + km; (—1)* arcsin

2w ™ 197
s — s — +2km; —— + 2 Z.
kr; 5 + k; 12—i— k; 2 + 2km, k €

_1)kT .
(-S4, k€L 41}{2.161. [0, 3]
g—irmr,n:8k,8k+3,8k+5,8k+6; 2T kez.

3
+\/§—i—k7r, ke 12.165. —%—i—lm, ke

(~1)* arcsin  +km

=+ arcsin

5 , k€72.12.167. 2n+arccos log, (V6—1).
8 24 8 24 T
S e i 12.169. (- )= + kr, k € Z.
5w (-1)*5 +hm ke
% + 2%k, ke 12.171. % 4 %k, k€ Z.
5 5
65 27) J (277; ;) U (; 8]-

2km; m+ 2w, k1l e Z, k> —1,1 < =3.
arctg b + 2km, k € Z.
(=7 + dkm; 4km) U (dkm; m + 4kr), k € Z.

1
%ﬂ; %. 12.181. (—1)"*! arcsin% +nm,n e’
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1 5 7
12.182. + arccos <—§) +2km, + arccos (— §) +2km, + arccos §+

—1++/37
2%km, k € Z. 12.183. 7 — arcsin +T +2km, k € Z.
3r 4kw 137 4kw T 4kw
12184, — 4+ — ) — + — —— + — Lk € Z.
24+3’12+3’185_}—3’3E
12.185. % tork keZ. 12.186. @W + 2%k Zﬂ + %n, ke Z
2
12.187. —% 4 %kn, ke Z. 12.188. & arccos —— + 2k,
6 10
4 arccos I + 2km, + arccos ( 11) + 2km, k € Z.
137
12.190. —7 + 24kn, Tr + 24kn, k € Z. 12.191. & 12.193. 8.
12.194. 0. 12.195. 5 + 2km, k € Z.
_ 2m+2 _ 274
£ - ) ‘/1: - )
12.196. 1 1o keZ.
y == arcsin,/ %—24_%]{’ y ==+ arcsin, / 4%%—7#{:,
T 237 T
12.197. ——; ——. 12.198. =42 7.
97 TURT) 98. k; 2+ km, k €

12.199. 2kr, k€ Z.  12.200. 0.  12.201. g t %k, k€ Z.
12.202. (1; g + 21:77); ( 1 g + 2]<:7r> kel

k
12.203. k7 (—1)’% tkr, ke 12.204. Z + " ke
12.205. 2k7 k€ 7. 12.206.0. 12.207.0. 12.208. 7= §—i—2k7r, keZ.
12.209. 5. 12.212. 0. 12.213. 0, 7 + 2k, k € Z.
12.214. g tkr k€L 12.215. 21 + 8k, k € Z.
12.216. 2k g tkm, ke Z. 12.217. 0. 12.218. 0.
12.219. —g %, keZ 12.220. 0.

12.221.(—arctgﬂ+l7r,%+2k7r) (arctg\f—i—lﬂ +2k7r> k,leZ.

12.222. w4 2km, k € Z. 12.223. 5 + km; :|:§ + 2km, k € Z.
12.224. 2%kn, k € Z. 12.225. 2kn, k € Z. 12.226. (. 12.227. ().
12.228 (f+lm zerr)- (—f+lm —E+n7r> koneZ

. . 4 b 4 b) 4 b 4 ) ) .
T kmow

™
12.229. (f Mo ) nezZ. 12.230. Ltk keZ
9 4+2 2+ nr), k,n € 304+k7rk6
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12.232.

12.234.

12.235.

12.237.
12.240.
12.242.

12.243.

12.244.

12.245.

12.248.

12.251.

12.253.

12.257.

12.261.
12.266. sin

12.267.

12.268.

12.271.

12.273.

12.275.

T T ™ ™
<f+m7r,§+n7r); (—g—i-mw,—g—i—mr),m,nez.

(§+2m7r, g—l—2n7r>; (—g—i—Qmﬂ, —g+2n7r), m,n € 7.

=+ T ke7Z.12.238./2kn; —1j:\/1+2k:7rk 0,1,2, ..

3. 12.241. (— 5 + 2m7r, 5 + 2n7r>, m,n € 7.

<F+ T4 ) ( T4 Ty ) cz
— mm, — nm|. —_— — mm, —— nm m.,n .
6 76 ) 6 b 6 b) b

5 5
(g—l—2m7r, g+2n7r>; <67r+2m7r, g+2n7r>, m,n € 7.

27T+m 2—+n —2—7T+m —Q—W—i-n m,n € 7Z
3 , 3 T 3 T, 3 T, m, .

(g + 2m, g + 2n7r>, m.n € 7Z. 12.247. [3v/2; 6].

coS ?1)—7(; 12.249. \2f \[I f 12.250. 4.

3 3(\f+f) 1 V3-1
j:\ﬁ, 1 12.252. 5 ol

1
@~ —M. 12.254. —1. 12.255. 3. 12.256. 3

8
0: N 12.258. — Lo ST L0 ™ 19959, 3.12.260. 3
370" 3 %10 '

V3

9. 12.262. /3. 12.263. > 12.264. 2. 12.265. 1.

l\D

s

2V/3

—13—/481 —13++/481\ (—13+V481 —13—/481
< 10 10 >< 10 10 )
7+ V17

2.12.269. 7.12.270. ¢ € (—o0; —m) U [m; 4+00).
94+ 814 127
—

mina = X maxa = 12.272. 0;

COS§
m km kr w

(0, 2k7) U (2, 2k) ( 1, %77 n 2k:7r> U (3, %ﬂ n 2k7r>,
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keZ.

12.276. (%—1—27171’, (—1)k+1%+k7r>; (567;—1-27177, (—1)'“7;4-/4:77),
k.,n€Z.

12.277. (w7 + kn—a s k€Z, k # —2,-1,0,1, tae a = = +

k
Tz \/(Z + kw) —36. 12.278. ((—1)”%—?—71%, gwm), k,neZ.
T km
12.279. (Z + 5Tt 2m7r>, k,m € Z. 12.280. 1+ 2k, k € Z.

12.281. <W+k—ﬂ+l kﬂ+f—l) <W+k—w+l km+f—l7r>,

3772 2 6 6 2 2 '3
kel 12.282. (( 1)k+16 + ok 2l7r> kel
s s o
12.283. ( + km,Eg 4 2l7r>, < — 5 + 2k 2l7r> < -4

2k:7r,2l7r>; (12+2k7r —|—l7r) <?2 + 2k, — —|—l7r) k,l €Z.
12.284. (—7,—m); (0, —27); (m, —m).
T e T i
12.285. (j:6—|-2k:7r( )4+l7r> (j:4+2/~c7r( 1) 3—|—l7r>,

kleZ 12.286. (24+k7rﬂ—k7r> <g4+k7r——k7r> ke

12.287. (mr, % — mr); (Z + km, —kw), k.ne€Z.

5 2
i 12.288. (—g—i—an,—%—i—Qmﬂ); (—%+2n7r,—§+2m7r>;
(g+2mr,g+2m7r), n,m € 7.

57 kwm w km
12.289. (— rrr ) kel
Tt ) e

T 1 2-33 5t 2—-3v/3
12.290. (Eiiarccos 5 +km §i§ 0s 5 +k7r),

keZ.  12.291. (%—%) (—% %) (1,0), (—1,0), (0,1), (0,—1).

2
12.292. (2k, 2lr); <2k7rj: r T ;)

3—v11 3—V11
<:|:g:|:arccos \f4—|—2k7r, :tgiparccos \[4—1-2l7r>

k(e Z.

13.1. Pewenue. Perenne HepaBeHCTBa Oy/1€M ITPOBOINTD, UCIIOJIb-
3ysl TPUTOHOMETPUUIECKHUI KPYyr U oCh KocuHycoB. OTMeTHM Ha oCh
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KOCUHYCOB TOYKY % 7 BOCCTAHOBHUM IIEPIEHIUKYJISIP K OCH JI0 IIepece-
YEHUs C TPUIOHOMETPHYecKnM Kpyrom. OTMeTuM Ha TPUTOHOMETPH-
YeCKOM KpyTe TOYKHU IepecedeHus U JIyTy, KOTOpas SBJISETCS pele-
HUEM HEePaBEHCTBa. BoIuIeM OTBeT, 100aB/isisi IepruojI, KOCUHYyCca, 27.

T T
Tl
3 3’

—g+2k‘7r<x<g+2k7r, ke Z.

Omeem. (— T + 2km; il —|—2/<;7T), ke Z.

3 3
13.2 —%-}-Qkﬂ'; %7+2k7r), ke
13.3 %4—2/{:71'; %”ka), kel

T

1 1
7 — arcsin 3 + 2km; arcsin 3 + 27 + 2k7r>, k€.

13.7. (- z%—kw; g%—lm} ke€?7.13.8. (km;arcctg(—3)+kn), k€Z.

2
1

13.9. (27 — 6 + 2km; 6 + 2kn), k € Z. 13.10. (g? 1} :

13.11. (—v/3; +00).  13.12. ( - g + 2k g n 2k:7r>, ke

™ T
— g 2k g+2k7r),k:eZ.

Vs
— 5+ 2k —§+2/<:7r), keZ.

—g-f—/{?ﬂ'; —arctg2+k7r} U [—%+lm; %+kw}, ke Z.

3
13.17. g + 2k Zﬂ + 2k77], keZ — 13.18.[1:2)U (2 V5.

13.13.

1 1
— arccos + 2km; arccos 1 + 2k7r)7 keZ

4
+ 2km; §+2k7r>, keZ.

+ 2km; %—FQkW), keZ.



121

1 1
13.23. ( — arcsin 3 + 2km; m + arcsin 3 + 2k7r), kel

13.24. [arctg2+kﬂ' +k‘7r> keZ. 13.25. [%+k7r;7r+k:7r), keZ.
13.26. [— 13.27. (—o0; ctg2).

o (e (e
(5 e ) s

3
13.30. <2k:7r — T+ arcsm £ : arcsin = + 2k7r> keZ.

13.31. [g + 2k, 6 =+ 2k, ke 2.

13.32. (arccos% + 2km; 2m — arccosé + 2k7r) U ( - arccos% +
2km; arccos% + 2k7r>, ke Z.
13.34. (kﬂ' + km} U {%ﬂ + k:7r}, ke

13.35. (- 1)k 1 4 ]ﬁ,kez. 13.36.(3+k:7r +k:7r> keZ.

u
13.37. 5+2/m - +2k7r) ke

mow T
o (753Ul
3:38. ( — 1573/ U [0 53
13.39. —%;—f—oo)U[—Z—i-kﬂ —i—/mr} k=—1,-2...
13.40. [2kn '%-I—Qkﬂ'} nez. 13.41. —%+27rk,keZ.

7
13.42. (g+2k7r,?+2k7r> keZ.13.45. (%k;%ﬂﬂ:), keZ.

3+vVh 7 m km w km
: ) 13.48. (7 :

13.46.( ¢ T e )k Z.
arcte 2 91 T oy Ty ) €

13.49. [-13; —4m) U (—47‘(’; —%) U (_%r; —27r> U ( o 5;)
U ( - g; —1]

13.50. f(z) = 2 npu = € OJ13 = [2k:7r LT 21{7@, keZ.

373

km
13.51. Z—i— ,keZ.
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13.52. (%—Fka T 4 2kn )U (56 + 2%k 7+2lm) kel
13.54. (% ) ( mr}.

1355 (0 ) (5 2§>U(31;”)U(%T% DU D)
13.56. (3 +2km; 2T +2k7r>U(%T+2k7r; %ﬂmm)u

v
(—Z+2k7r, Z+2l<:7r),/<:ez

13.57. (2k7r; g + 2lm) U (2 + 2%m; S Ty 2k:7r> U

(4;+2k T | ok )U(%—k%w-%—k%w),kel.

13.58. (km; E+]€7T)U(2 + k; o —|—k7r) keZ.

13.59. Pewenue. [Ipeobpasyst mpousBeieHne KOCHHYCOB B CYMMY
KocuHycoB 110 opmyiie 2cosacosf = cos(a — ) + cos(a + ) =
cos(a— ) +cos(m—) = cos(a— 3) — cos 1y, MOy INM IKBUBAIEHTHOE
HEPABEHCTBO

4( cos(a—B)—cosy) cosy < 1 <= 4cos® y—4cosycos(a—B)+1 >0

< (2cosy — cos(a — ﬁ))2 41 —cos®*(a — B) > 0.

[TocnieiHee HEPABEHCTBO BBIIOJIHSIETCS, TTIOCKOJIBKY TIEPBOE CIAraeMOe
eCTb MOJIHBII KBaJPaT U, CJIEI0BATEIHHO, HEOTPUIATEIHHO, PA3HOCTD
1 — cos?(a — ) meoTpumaTenbHa, TaK KaK KOCHHYC MO MO0 He
IPEBBIIAET €IMHUIIDL.

4
13.66. 2. 13.67. (1; +c0). 13.68. B 5)
13.69. (g+2k7r 27r+2/<:7r> kel 13.70. [-/10; 1.
1 1 1
13.71. (—=:1].13.72. ( — 0o:— ). 13.73. [0:2 ). 13.74. [-10).
(73] 1872 (-omi)-1972.[05). 1070, 110)
1 1 1
13.75. -.13.76. ( —1; ——— | U |—=; 1).13.77. (1,kn), k € Z.
a6, (1= U751 asam ok
dm 11
13.78. <—oo; W; 8] U [87 — 18; 18 — 37].

14.1. Her. Hanpumep, aucia 1; 2; /2 He SIBISIOTCS “iIeHAMI HE-
KaKoi aprdpMeTHIeCKOl TPOrPECCHN.
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14.2. 6, 8, 10, 12.

14.3. Pewenue. Ilyctb a1, as, ..., ay, ... — HCKOMas apudMeTnIe-
cKasl mporpeccusi, d — pa3HOCTb 3To# mporpeccun. Torma as = aq+4d,
a3 = a1 + 2d, ay = a1 + 3d u yca0oBUs 331990 3AMUIIYTCA B BUJE CHU-
CTEMBI:

5 5
al +as = —, a1+ a1 +4d = —,
3 < 3 65 <
65
a3 a4 = o, (a1 + 2d)(a1 + 3d) =
5
a1+2d:6a a1:%—2d, alzg—%:é,
5(5, \_65 5., 18 T8 51
6\6 72’ 6 12’ 12 6 47
Haiinem cymmy nepBbix 17 wieHOB apudMeTHIeCKO#l IPOTrpeccuu 1o
2 —1)d
bopuye S :al+<2n>.n
2-Lyar-1)-1 244 7 119
3 4 3
== «]_ = -1 :7.1 = —
Sz 5 7 5 7 3 7 2

14.4. 2. 14.5. 44. 14.6. 810. 14.7. 462462. 14.8. a; =3, d=4.
14.9.1,9,17. 14.10. a; = 3, d = 6. 14.11. 2 rpamma. 14.12. 33.
14.13.8amenos. 14.14. Nmeerca 10uncen sBuma2+156p p=1,...,10
14.15.3997. 14.16.210014 14,17,22000.31999000 14 18, 4004001.

51 5
14.19. -3¢/ —. 14.20. 24. 14.22. a = —5; ——.
9 =34/ 196 0 @="5% 73

14.23. (2,—1,—4,...); (=10, -7, —4,...).

14.24. Moxmno. C 8 py6. 50 k. mo 16 py6. 00 K. BKIIIOUUTETBHO.
14.25. 3a 8 Jacos. 14.26. —9. 14.27. a1 =2,d = 3.
14.28. =l wm a; =4, d = —1. 14.29. z = 1; d = —6.
14.30. a; = 3.14.31. 24.14.32. —150.14.33. a2 = 17.14.34. 28.
14.35. 2. 14.36. Sg € {0; 3}. 14.37.50. 14.38. 9. 14.39. 119.
14.40. 5.  14.41. 82350. 14.42.a; =12, d=4. 14.43. 41.
14.44. a; = 11. 14.45. —20,5; 10. 14.46. 1:1. 14.47. —292.
14.49. 0. 14.50. n = 6, Sg = —66. 14.51. Sg = 56.
14.52. Nwmeercs 14 gucen Buga 23 +28(m — 1), m=1,...,14.
14.53. 5100 = 15050, byg =81. 14.54.32000.41999000 14 55 4008004.

14.56. —51/5%5. 14.57. Moxer.
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15.1. Her. Hanpumep, gucia 1; 1; 2 He gaBIAIOTCA UI€HAMU HUKA-
KOl reOMeTpHUYEeCKOl IPOIrpeccui.
15.2. —1. 15.3. 4. 15.4. 70. 15.5. 30.

15.6. Pewenue. O603uauum by, ba, bs, by (b # 0) — uerTbipe unc-
J1a, 06pasyIoye reOMeTPUIECKYI0 IPOIPECCUIo, ¢ — eé 3HaMeHATeJb
(¢ # 0). Boipasum uucia b, bs, by Yepes 1epBblii YI€H MPOrpeccun
by u eé 3namenaress ¢. [omyunm, by = biq, by = b1¢?, by = b1¢>. To
YCJIOBUIO 331891 UMEEM CHUCTEMY

b1 + by = —49, b1 4 big® = —49, bi(1+¢®) = —49,
= ) =
by + b3 = 14, biqg + big® = 14, b1g(1+ q) = 14.

PaB,ILeJII/IM IIEPBOE ypaBHEHUE HOCJIe,ILHefI CUCTEMBI Ha BTOPOE

bi(1+ ¢%) 49 1+¢3 7 21+ ¢*) = —7q(1 + q),
—— = ——
big(1+q) 14 q(1+q) 2

- - q7 -1

Permum epBoe ypaBHeHUe MOCeIHel CHCTEMBI, TPeIBaAPUTEILHO pa3-
noxuB 1+ ¢ xax cymmy ky6os 12 + ¢3 B npoussesienue u pasjesnus
0b6e "actn ypapHenus Ha 1+ g # 0,

2014 ¢%) =-Tq(1+q) <= 21+ (" —q+1)=-Tg(l+q) <

1
2((12_(1+1):_7q < 2q2+5q+2:0 — q= -2, q,:_i'

49
T
B urore numeem mgBa HabOpa Unces, KOTOPHIE SIBJISIIOTCSI TIEPECTAHOBKOM
B 0OpaTHOM IOPSIIKE JAPYT JPYTra:

(7,—14,28,—56); (—56,28, —14,7).
Omeem. (7,—14,28,—56); (—56,28, —14,7).

n

[Tostomy by = =17, b, = —56.

1...10
15.7. 162. 15.8. % 15.9. 20.
—1+4/1482
15.10. —— — e n=6,7,...,250. 15.11. (9,3, 1);(L,3,9).

15.12.573 15.13.Het, e moryT. 15.14. a=T7. 21 =2 x2=4 x3=8.
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14 224
15.15. (7,28, 112, —448); (— 35 140 560 _J),

3’ 3’ 3 3
1 1
15.16.(9.3,1);(1,3,9). 15.17. 48 u s 3w 4. 15.18. . 15.19. %6

ot

15.20. -5 2. 15.21. 2. 15.22. —2. 15.23. 12.
n
7...70—17
15.24. % 15.25. (8,4,2); (2,4,8).  15.26. 104.

1
15.27. by = =2, ¢ = =3; b1 =54, ¢ = —2.

44/16+40 5
15.28. +‘/5+—" e n—=4,5,...,100.15.29. 39.15.31. (f) 2.

gntt " 1 i
15.32. 5 T3 +2n — 1. 15.33. CymecTByer.
15.34. k= —1. 15.36. 1. 15.37. 1.

15.38. Pewenue. Craraemble, HAYMHAS CO BTOPOTO, &, 2, 27, ...

00pa3yioT OECKOHEYHO YOBIBAIOIILYIO0 T€OMETPUIECKYIO MPOIPECCHUIO C
nepBbIM WwieHoM by = x u 3namenareneM ¢ = z (|g| < 1). I[To dopmyiie
CyMMBI OECKOHEYHO yOBIBAIOIIEH T€OMETPUIECKON IIPOrpeccun

b
! <:>x+x2+m3+...: .
—q l1—-2z

X

oo:1

CJ’Ie,ZLOBaTeIIbHO, nMeeM ypaBHEHUE!:

%+1fx:; e 92— 0r42=0 x:%; ;
Oba KOpHS YJIOBJIETBOPSIOT YCJIOBHIO |x\ < 1.
0 1 2
meem. 373

15.39. 2. 15.40. 1. 15.41. 6 u —1. 15.42. —1: 1.
15.43. B 2 pasa. 15.44. v/3; 3. 15.45. 2, 4, 8, 16.
15.46.d=—10 wmd =0. 15.47. 55;—35:80 i 4;8;16. 15.48. 1; 2.
15.49. a1 =T, a0 =T, a3 =T; a1 = T—TV2, a9 = 7, a3 = T+ 7V2;

a1 =74+7V2, a0 =7 a3="7—T7V2. 15.50. —9.
15.51. (n —1)27*! 4+ 2.
15.52. £2. 15.54. 1; 3. 15.55. by = 4 wm by = 5.

15.56. {7,7,7}; {34+ v2,—-142v2, -5 +3v2}; {3 -v2,-1 —
2v/2, =5 — 3v/2}.
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15.57.—4.15.58.(n—1)2" "1 +-2-In(n+1). 15.59. (n—1)3"+143.
16.1. 36 cex. 16.2. 10. 16.3. Her. 16.4. 12:48. 16.5. 3,2 km/4.
16.6. 2. 16.7. Her. 16.8.5. 16.9.14%. 16.10. 80 xm/uac.
16.11.5 430 mun.16.12. 28 mun.16.13.80m.16.14. (1;18—12+/2].
16.15. 1,5. 16.16. 2 mun. 16.17. 50. 16.18. 3. 16.19. 6 kv /uac.
16.20. 5 km.  16.21. 14, 16.22. 6 xm.  16.23. 20 xm.
16.24. 60 xm /. 16.25. 32,5 xm/u. 16.26. 10 xm/u.
16.27. 290 xm; 2 xm/4.16.28. 60 u 100 kM/49.16.29. 7 4, 55 KM.
16.30. Ilepssbrit mermtexo/r mpore myTh 3a 1 yac BTopoit—3a b 1acos.
16.39. &, m = 3. 16.32. 2 k. 16.33. 4, 8 i 12 xm /.
16.34. 4 km/4ac.16.35. 28 muu.16.36. 500 1.16.37. 15 kv /qac.
16.38. a) 2:3; 6) 2 u 48 mun. 16.39. a) 40 xkm; 6) 80 u 60 K/ 4.
16.40. Toukn, jexkarme B OECKOHETHOM KPWBOJIMHEHHOM Tpe-

YT'OJIbHUKE, O6pa3OBaHHOM ITOJIOZKUTEJIbHBIM HallpaBJIEeHUEM OCH Ou1
VU

2u; +v

1 9aCThIO HUXKHEH BETBU THIEPOOIBI Uy = , Jlekalneil B 1mpa-

BOM IIOJIYILJIOCKOCTH.
16.41. 16 1. 16.42. 60 km/uac. 16.43. 10 kn/u. 16.44. 2% k.
16.45. Or A k B; 8 km/41. 16.46. 6. 16.47. 1 4 5 mun 27% cex.
16.48. 14:271—31 u 15:00. 16.49. 6 u 4 060POTOB B MUHYTY.
16.50. 4 u 6 cex.16.51. 15 moHBIX Kpyros.16.52. % o % o
16.53. 3—7?.16.54. 1 wac 20 mun.16.55. 2 gaca 24 mun.16.57. 25.
16.59. 5 macocos; Heab3da. 16.60. 12 . . 16.61. 14,5 gaca.

16.62. 13. 16.63. 6. 16.64. % 16.65. 9. 16.66. 11 3eMIeKOIIOB.

16.67. 3a 10 uacos. 16.68. 750 v 16.69. 10 1acos.
16.70. 3a % qaca. 16.71. 20 meraseir B gac u 18 merajeil B 4ac.
16.72. Ilepswiit — 10, BTOpOit — 12. 16.73. 7 cyTOK.

16.74. 300 nau 600 TesIeBU30POB. 16.75. 24%. 16.76. % JI.
16.77. 2,5 . 16.78. % JIOYKK. 16.79. 6. 16.80. 12 .
16.81. 5+ 5% 16.82. 13,5 kr. 16.83. 60 wma. 16.84. 10 u 20 1.
16.85.2,1kr.16.86.8%.16.87.200 kr. 16.88. 140 k1. 16.89. 2,5 k1.
16.90. 70. 16.91. 1 u 33. 16.92. 5. 16.93. 5.
16.94. CroumocThb ToBapa HoHH3MIACh Ha 4%. 16.95. 38,8%.
16.96. 16550.16.97. Yepes 24 roga.16.98. 5760 py6.16.99. 15%.
16.100. 75%. 16.101. Ha 251. 16.102. B aBa pa3za.
16.103. 7 mecses. 16.104. V5 Gombme Vi na 195-%.
16.105. 2400 py6meir. 16.106. 20. 16.107. 20,2. 16.108. 240.



16.110
16.114
16.116
16.117
16.118
16.122
HOpsJIKe 2

16.124.
16.127.
16.130.
16.133.
16.134.
16.138.
16.141.
16.143.

BBIIJIO.

16.145.
16.146.
16.147.
16.149.
16.150.
16.152.
16.153.
16.157.

16.161

16.165.

16.167
16.168
16.171

127

.25. 16.111. 20%. 16.112. Ha 7,1%. 16.113. Ha 6%.
. Ha 20%. 16.115. 5400 u 8100 pybireii.
. 100 teIC. py6. u 50 THIC. PYO.
. 2 mua. 400 TBIC. pybUteit u 3 muH. 600 ThIC. pybJIeii.
.Ha 17%. 16.119. 20%. 16.120.27. 16.121. 3,9%.
. CHavasia cjejyeT BBICTYIUTH B ra3eTe, 3aTeM B JIIOOOM
pas3a 1o pajuo u 1 pa3 10 TeJIEBUIECHUIO. 16.123. 4%.
8,75%. 16.125. 15 T 16.126. 25%, 62,5%, 10%.
14%.  16.128. Boipocsia na 53°%.  16.129. 30%; 30.
5%. 16.131. 10 16.132. 20%.
29%%, 24%%, 18%%, 11%% COOTBETCTBEHHO.
42,3% 16.135. 210 ToIC. py6aeii. 16.136.126. 16.137. 48
173.  16.139. 10 002 000 y.e. 16.140. 8 gac 15 mwum.
6,7,...,14. 16.142. 218.
Ha Bropoit octanoBke Bonwio Ha 1 desioBeka H60JIbIIE, YeM
16.144. 11000 TbIc. py6. 1 12600 TBHIC. PYO.

20 mkoJsibHEKOB, 18 000 py6.

Buner B nupk croun 1 py6, 6unaer B kurno — 20 kom.

6,5 d. 16.148. 36.
24 TpakTopa B nepBoit 6purajge u 45 — BO BTOPOIi.

a) 32, 6) 33 16.151. 1984.

Opnun oM Ha 16 kBapTup u 11 gomoB Ha 12 KBapTHD.
132. 16.154. 17 po3. 16.155. 6. 16.156. 48, 80, 12, 12.
16, 24, 40, 48. 16.158. 24. 16.159. 83. 16.160. 108.
.4.16.162.74ac30mun. 16.163.300. 16.164. a)107;6)160.
14. 16.166. 37.
. 2 nmarepku, 10 geTBepok, 7 Tpoek u 11 nBOEK.

.74 16.169. 1085 u 30. 16.170. 28.
. Komanga B 3abunia B TpeTbeM Iepuojie Ha JIBe IIaiiOb

boJIbIIIe, YeM KOMaHIa A BO BTOPOM IEPUO/IE.

16.172
16.174
16.177

16.179.

16.181

. Takux yJacTHUKOB HET. 16.173. 962 500 py®6.
. 20%.  16.175. 72 waca.  16.176. 27 Thicad pyoOJeii.
137w 77, 16.178. 10500 TeIC. py6. M 12600 THIC. PYO.
26. 16.180. k£ = 27,1 = 189, m = 1323.
.4m3. 16.182. 1980.



Jluteparypa

1]

2l

3]

4]

[5]

(6]

7]

8]

Basuios B.B., Memsuukos U. U., Onexauk C. H., [Tacugenko
II. 1. 3anaun o maremMaTuke. Y paBHEeHUs U HEpaBeHCTBa. 11oco-
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1989.
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KypC HOArOTOBKH K 3K3ameny. M.: M3n-Bo Ponand: Aiipuc npecc,
1999.

Axymesa E.B., Ilomos A.B., dxymes A.I. Maremaruka. Bcee
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CBenenust 06 aBTOpE

Tanees dabdar MwuxaitsoBud — J0KTOp (PU3UKO-MATEMATHIEC-
KUX HayK, Ipodeccop Kadeapbl 00X MpobJieM yIpaB/IeHUsT MEXAHM-
KO-MaTeMaTU4ecKoro ¢akysibrera MOCKOBCKOIO rocyiapcTBEHHOIO
yuusepcurera uMm. M. B. Jlomonocosa.

Crenuaguct B 06JIACTH TEOPUN AMMTPOKCUMAIIH, (PYHKITHOHAb-
HOT'O aHaJu3a, TEOPUU SKCTPEMAJILHBIX 3324 U METOJIUKH ITPEernoia-
BaHUs djIeMeHTapHOil MaTemMaTuku. Aprop 6osiee 150 HayIHBIX paboT,
B TOM dYHCJIE Psifia MOHOIDadUil M0 TEOPUM IKCTPEMAJIbHBIX 3aJad
U yueOHO-METOINYIECKUX ITOCODUI 1O MOATOTOBKE K BCTYIIUTE/IHLHBIM
IK3aMeHaM 1o MaTemaruke B MI'Y. HeomHokpaTHO yyacTBOBaI B CO-
CTaBJICHMU BapUAHTOB U IPUEME BCTYIUTEIbHBIX dK3aMEHOB Ha Pa3-
simanble daxyaprersr MIY.

SaMeuaHust U TPEJJIOKEHNs 110 YJIYUIIEHUIO COJEPXKAHUsT KHUTH
MO2KHO HAIIPABJIATD 110 aJ[PeCy:

119992, Mocksa, MI'Y, MexaHuKO-MaTeMaTHIecKuii (pakyJIbTeT,

Kadepa obIIUX MpodIeM YIIPABICHUS,

npodeccopy laneeBy Dabdary MuxaitioBudy.

M06. Tesi. 8-926-266-02-87.

e-mail: galeevem@mail.ru



VYuaebno-MeToguaeckoe mocodbme

Tanees Savpam Muzatisosuy

IToaroroBka K BCTYNHUTEJIbHBIM 3K3aMeHaM II0 MaTeMaTHKe B
MI'V u ET'S (Tunsl 3a5a9 1 MeTOAbI UX PEIIeHuid).

Yacrts 3
e Tpuronomerpuyeckme ypaBHeHUs U HEPABEHCTBA
e ApudMernyecKne U reoMeTpuIeCcKne IIporpeccun

e TekcroBble 3aga4u

N3 nanue mecsitoe, JTOMOJTHEHHOE

M.: UznarenscrBo “Tloneunrensckuit coBer mex-mar. d-ta MIY”
2012.—110 c.

[Toguncano B nmevars 15.06.2012 1.
@opmar 60x90 1/16.  O6bem 6,75 1.1
3aka3 3. Twupaxk 300 k3.

UsnarenbcrBo “IlonmedanTesibcKuii COBET MEXaHHKO-MaTEMATHIECKOTO
daxymaprera MI'Y um. M.B.Jlomonocosa”.
119992, r. Mocksa, Jleaunckue ['opwr, 11.1.

OrnevaraHo ¢ OpuUIHHAJ-MaKeTa Ha THUIOIPA(CKOM 000pyI0BaHUU
MEXaHUKO-MATEMATHIECKOTO (DAKYJIHTETA.



