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EcrecTBennble HAyKM

Maremarmka

Yncaa B ,A,eCHTVl‘IHOf/i CHUCTEME CUTMMCACHMA

1=10° | onun
10=10' JEcsaTh
100=10" | cTo
1000=10" | Tricqua
1000 000 = 10° | MiwmtioH
1 000 000 000 = 10° | Mmumuapn
(OUILTMOH)
1 000 000 000 000 = 10" TPUJUTUOH
1 000 000 000 000 000 = 10" | xBampuMOn
1 000 000 000 000 000 000 = 10'® | KBUHTUAIHOR
1 000 000 000 000 000 000 000 = 10°" | cexcTrmTon
1 000 000 000 000 000 000 000 000 = 10™* | cerrrunnnon
1 000 000 000 000 000 000 000 000 000 = 10> | okTHIITHOH
1 000 000 000 000 000 000 000 000 000 000 = 10°° | HoHMLIHOH
1 000 000 000 000 000 000 000 000 000 000 000 = 10° | nermnnon
Pumcxue qudpsr
T |1 VIII 8§ | LXXV 75 | D 500
m |2 X 9 [ xcn 92 | DCXCV | 695
I | 3 X 10 | IC 99 | DCCIL 749
v | 4 xviil | 18 | ¢ 100 | M 1000
vV |5 XXXI | 31 | cccin | 302 | MCMIX | 1909
VI | 6 XLVl | 46 | cDXLI| 441 | MIM 1999
viI| 7 L 50 | ID 499 [ MMVI 2006
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—— [CTECTEEHHBIE HAYKH

[Tpocrsie uncaa mesxay 1 m 1000

2 97 227 367 509 661 829
3 101 229 373 521 673 839
5 103 233 379 523 677 853
7 107 239 383 541 683 857
11 109 241 389 541 691 859
13 113 251 397 557 701 863
17 127 257 401 563 709 877
19 131 263 409 569 719 881
23 137 269 419 571 727 883
29 139 271 421 577 733 887
31 149 277 431 587 739 907
37 151 281 433 593 743 911
41 157 283 439 599 751 919
43 163 293 443 601 757 929
47 167 307 449 607 761 937
53 173 311 457 613 769 941
59 179 313 461 617 773 947
61 181 317 463 619 787 953
67 191 331 467 631 797 967
71 193 337 479 641 809 971
73 197 347 487 643 811 977
79 199 349 491 647 821 983
83 211 353 499 653 8§23 991
89 223 359 503 659 827 997

Maremarnyeckme obosHaYeHMUS
(3HAKW, OYKBBI U COKPAIJEHMS )

= paBHO

TOXKICCTBECHHO PABHO

TIPUOJIMKEHHO paBHO

U

# He PaBHO
< MeHBlIe
> OOJIBILE

=

MCHEILIC WKW PABHO

20 TOAHHH FHUWKAQNEAWSYECKWH




Maremaruxka

v

*HIIH X

0, [, {

°©C N B

const

c
v

S(x)

S

OOJIBIIIE WIW PABHO
TUIIOC (3HAK CIOXEHUWS )
MUHYC (3HaK BEIUMTAHWA)

3HAKW YMHOXEHMA (4acTo OIyCKAaITCA:
a-b=axb=ab )

3HAK AeJieHud (1mpy 0003HAYEeHW U IPO0E yIIoTpeo-
a
nsioTed 3Haku: 4 p U 7)

BO3BEIEHUE YUCTA @ B CTETIeHE A
(# — moKazaTenk CTETeH!)

3HAK KBAaIpaTHOTO KOPHA
(KkBampaTHBIN KOpPEHb U3 YHCia Q)

KOpCHE n-U CTETIeHW U3 YUCia a

CKOOKHY (KpyTJiBEIe, KBanpaTHeIe U (YUTYpPHBIE —
171 0D03HAYEHUS TTOCTIENOBATENILHOCTH NEeHCTBU)

TIePIIeHANKYISAPHO

napaiesbHo

nonobHo (mpumep: AABC ~ A KLM)
TPEYTOILHUK

yroa (uHorna: £ )

TpafycHasa Mepa IyTU

Tpanyc

MUHYTA IYTOBBIE MW YTJIOBEIE
CeKyHIa

KOHCTaHTa (MTOCTOAHHAsA BeJNYMHA)

OTHOIUIEHWE NJIWHEI JTI000H OKPYKHOCTH K €€ I1a-
METpy

OCHOBaHMWeE HATypaJbBHBIX JJOTAPUPMOB
0eCcKOHeYHOCTE

(HyHKITWSI HE3aBUCUMOTO TIEpeMeHHOTO (apTyMeHTa) X

CUHYC

CNPABOYHMWEK WKONBHMWKA 2 .l




I ECTCCTBEHHLIC Ha’YKH L

cos

tg

ctg
sec
cosec
arcsin
arccos
arctg
arcctg
sh

ch

th

cth
sch
csch

lg, In

log,

g b
Inb
Iim

lim £ (x)

X—u

n=a

df (x)
dx

KOCHHYC
TAHTEeHC

KOTAHTeHC

CeKaHC

KOCEKaHC

apKCUHYC

ApKKOCHHYC

apKTaHTEHC

apKKOTaHTEHC

CUHYC TUTIEpOOINIeCKNit
KOCWHYC TUTIEpOOIMUeCKUT
TAHTEHC TUTIEPOONIMUECK U
KOTAHTEeHC TUTIepOOIUeCK i
cekaHc TUTIepOOIUUeCKWit
KOceKaHc TuTepdoanuecKuit

norapudmMmdeckas GyHKIIUA (0bo3HaAUEHMS
JECATUUHOTO U HATYPaAJRHOTO JIOTAPU(MOB)

JlorapuM TI0 OCHOBAHUIO @

JNeCATUIHEIN norapudm uncna b
HATypalkHBIH (TTO OCHOBAHWIO e) JorapudM uncna b
Tipenen

npenen PyHKUWUY (BEIPpaXXEeHUs) ITPU CTPEMIIEHU U
apTyMEHTAa K BEIWUWHE @ (@ MOXET OBITh ¢ =+ o0)

cyMMa

CyMMa TTOCJIe0BaTeNLHOCTU WieHOB A, TIe # — 11e-
JI0€ UMCJI0 (HOMED), KOTOPOE MOXKET MEHATHCH OT @ 10
b (awn b— uensie uncna, MOTYT OBITh: @ = —oo, b =+ oo

MTPOU3BONHAA (DYHKIIWM TI0 apTyMEeHTy (TTepeMeH -
HOU X)

22
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Maremaruxka

axb

MIPOU3BOAHAS (DYHKIIMW HECKOIBKUX TIEPEMEHHBIX
IO OIHOMY M3 HUX (YacTHas TIpOU3BOIHAsA)

WHTETpasl PyHKIUW (HEOTTpeneeHHEBIA )

oIpeneNEHHEIH MHTeTpan (B mpenenax oT a 10 b;
a ¥ b MOTYT OBITE: = —0, h =+ )

.2
MHUMaa equHuna (I° = -1)

3aMMUCH KOMIUIEKCHOTO Yucia w (@ — NeNCTBUTENb-
Has 4acTk, b — KO3PPUILIMEHT TP MHUMOI 4acTH)

3aMMHMCEH NeiICTBUTENRHOM YacTH a

3aMMUCh Ko3hhuIMenTa Mpu MHUMOI 4acTu b
2 2
MOAYJIE KOMIIJIEKCHOTO UMCia w<|w| =va +b )

COTIPSIXEHHOE KOMIUIEKCHOE UHCI0 (w=q— bi)

0003HauUeHNe BeKTOpa
MOOYIE (O1MHA) BEKTOpa

ENVHWUHEIE BEKTOPHI (OPTHI) B TPEXMEPHOI eKa-
PTOBON CUCTEME KOOPAWHAT

KOMIIOHEHTHI BEKTOpPA ¢ B IIeKapTOBOW CUCTEME
KoopnuHar (a=d - i+a, j+a - k)

CKalNApHOE TIPOU3BENEHNE NBYX BEKTO-
POB (B NeKapTOBOW CUCTEME KOOPAWHAT:

ab=a.b +a, b +a, -bz)

BEKTOPHOE TIPOU3BEACHNE BEKTOPOB

B IeKapTOBO BTk
CUCTeMe KOOPIMHAT: axb=a, a, a,
b. b, b

thakTopuan — 11eJ1oe YUCiIo
(mpuHuMaeTca, uto 0! = 1)
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I ECTCCTBEHHLIC Ha’YKH L

OCHOBHbBIE MATEMATUIECKNUE TTIOCTOSIHHBIE

s ~3,141593

¢ ~2,718282

e" ~23,140693

m:180° ~(),0174533 (onuH Tpanyc B panuaHHOW Mepe)

180°: ~57°,295780 (ommH panuaH B TpamycHoOIT Mepe)*

lge=M 0,434294 (Momynb mepexona OT HATypaJbHBIX JIOTA-
PUDMOB K JeCATUIHBIM )

lg10=ﬁ 2,302585

*206264",8 — KoMMUeCTBO YIJIOBBIX CEKYHI B panynaHe.

Ppadmxn saemenTapHbIX GyHKIMNI ¥ = F(x)

Ipamasa aunus — rpadhuxk
JMHEHHON QyHKUINK y =ax +b.
DOyHKINA ¥ MOHOTOHHO BO3pac-
Taer npu a >0 u yOsIBaeT mpu
a < (. Ilpu b =0 npamasa nuHUA
TIPOXOAUT Yepe3 Havyano Koop-
nuHat T. 0. (¥ = ax — npamas
MTPOTTOPLIMOHATBHOCTE)

Iapabonra — rpaduk hyHK-
ITUW KBaIpaTHOTO TpeéxuieHa
y=ax+bx+c.

HMmMeeT BepTUKANBHYIO OCh CHIM-
METPU.

Ecnu a > 0, uMeeT MUHUMYM,
ecn a < ) — MakKCUMyM.
Toukw TiepeceueHms (ecam
OHU eCTh) C OCHIO adCITHCC X
1 X; — KOPHU COOTBETCTBYIO-
1IeT0 KBaApaTHOTO ypaBHEH s
ax’+bx+c¢=0 .
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Maremaruxka

Tunepbona — tpabuk yHk-

LIMH y:i. ITpu a > 0 pacriono-
x

xeHa B I u III uerBeptsx, mipu

a<(—sollulV.

ACHUMIITOTE — OCY KOOPIAWHAT.

Och CUMMETPUN — TIpsiMast

y=x(@>0)umy=—x(@<0)

Drxcnoxnenma (MokasaTeabHas
(DYHKITMA 110 OCHOBAHUIO €)
y=e". (JIpyroe Hamucanue:

y=exp(x))

ACUMIITOTA — QCB abcILIMCCe

Hoeapugdmuueckas ¢gymnx -
uusa y=Ilog,x (a>0)
BepTukaneHEIe aCUMIITOTE —
OCh OPIIMHAT.

Her mapannentHOCTH KPUBERIX
OCH a0CITHCC

Cunycouda — Tiepronnieckas
thyHK1MA ¢ TiepuogoM 1 =21
y=a-sin(axto) — QyHKUMA
TapMOHWYECKUX KOJIeOaHUMA.
O0o3HaueHUA:

a — aMIIInTyaa,

® — yactoTa (w = 27T),

¢ — (haza (cuBur),

3HAK «+» — MYHKTUpHAsA JUHWS,
3HAK «—» — CTUJIOLIHAS JTUHUS

Kocunycouda y=cosx
rpapuku y =sinx W Y =COSX

CIBUHYTHI ITO OCH X Ha i

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

X

Taneencouda y =tg x.
Toukwu pazpriBa
Py x = %(2/{—1),

e k=0, +1, £2,.. BepTUKaIb-
HBIE ACUMTITOTHI B 3TMX TOUKAX

—(ax])

Tayccuana y = Ae Kpu-
Bas «HOPMaJFHOTO» 3aKOHA
pactipenenaeHus olrmboxK,

A= ! a= !
c\/211: ’ Gﬁ’
2

o°— IUCTIEPCUS OLTUOKH.

CUMMETPUS OTHOCUTENBHO OCH Y

ol

y=secx — KpUBA «UenHOll
AUHUU», 3TY (POPMY IPUHUMAET
adCOJIIOTHO THOKAs HUTE, TIOBE-
LIeHHAadA B MMapajlJIeIbHOM TIQJIE
TAXKECTM.

IMTonuasa dhyHKIMA TTIEpUOINYHA,
1 €€ aCUMTITOTEI

T
= (2% -1),
x= T (2-1)

KaK y QYHKUUH y =g X

Kpye c LeHTpOoM B TOUKeE (X,
Y,) panuyca r

(x—x0)2+(y—yo)2 =’
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Maremaruxka

<

b
x5 B

XVV

Paaunc
C LIEHTPOM B TOUKE (x,, ¥, )-

bonwuiaa monyock a, manaa b,

Na> = b’

SKCUCHTPUCHUTET € = ——

(x_xf))z n (y_yo)2

a’ b? =1

Bamyxarouee Korebanue
y=Ae" ™ sin(ox+¢)

OCHOBHBIE MATEMATHYECKMUE 0OO3HAYCHM S

B aarebpe

a-b=b-a

TMepemecTUTeNBHEIN 3aKOH

a-(b+c)=a-b+a-c

CoueTaTenbHBIN 3aKOH

a+ bx
ax + by
a+b

bunowm (nByuneH);
X, Y — TIlepeMeHHbIe BeJTUUNHEI;
a, b — MOCTOSIHHEBIE BEJTUUWHEI

(axb) =d* £2ab +1?
(ah) =a*+3a’h+3ab’ + b’
a’—b*=(a+b)-(a—b)
a*+b'=(a+b)-(a’ —ab+b’)

a—b =(a—b)-(az+ab+b2)

DopMyJIB COKpalIEHHOTO
YMHOXKEHUS U OeeHUS

a,+ax+ax*+..+ax"

MuorouneH (ITOITUHOM)
n-i cTereHu
X — TIepeMeHHas BeIWUWHa

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

aa" :an+m a =q""
soa”
/! n
N g a _ a
(ab) =a"-b" | — | =—
o\ b b
(an )m :anm

ITpeobpazoBaHue CTETTEHHBIX
BREIpaXEHUN

a, b — ocHoBaHUs
#, m — TI0Ka3aTeNN CTeTIeHM;

,,/% _nfy Jao:l e ln

? a

m
1 —
n

Q/;:(a)T a :"am
3

ITpeobpazoBanuie KopHeH
1 00001IeHe TIOHATUS CTETIeH!

ax’+bx+c=0

—bt~b*—4dac

2a

Xin =

A=b*>—4dac

Keacpammnoe ypasrnenue

(x — Heu3BeCTHOER).

A — DUCKPUMWHAHT:

A > 0 — cymecTByeT 2 KOopHH,
A =0 — cyuiectByeT 1 KOpeHb,
A <) — oba KOpHS KOMILIEKC-
HEIE Yncia

ax’ +bx> +ex+d=0
Jlna ero pelreHnsa BBOOUM

b
HOBYIO TIEDEMEHHOE y = x +——

3a
W TTOJIyYaeM KyOudecKoe ypaB-

HeHue BUIA P 434200,
Ime: 3],:3“"—_/’2
3d?
2y 20 be  d

274 - 3d’ a

Kybuueckoe ypasuenue

28
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Maremaruxka

Y, =u+v,y, =€u+e,v, Kybuueckoe ypaBHeHUe pelia-
etca hopmynamu Kapnano

V; =€,U+EVY

T7e:

u=i/—q+\/ﬁj v:3—q—\/5,

€ u€ — KOpHU KBAIPaTHOTO

2 _
ypaBHeHUS X~ +x+1=0,

1.\5.

D=q’+p’ JUCKPUMUHAHT KyBITUeCKOTro
ypaBHEHMs

Korma D >0, BenuuuHBI 4 My CYTH IeHCTBUTENRHEIE UHMC/IA, YpaBHe -
HHUE UMeeT OIWH AeHCTBUTENRHEIN W 1Ba KOMIJIEKCHEIX KOPHS:

J3

(u=v)

Korma D<0 u p<( , ypaBHeHHEe MMeeT TPU IeHCTBUTENBHBIX
KOPH$, HO OHW BREIPAXAlOTCs uepe3 KOMIUIEKCHEIE YUC/a, U TTIOSTOMY
1ejsecoodpasHee MoakE30BaTRECS BCITOMOTATENEHEIMA BeTMUMHAMU:

(u—v),y, :—%(er)—i

l )
h=u+v, y, :—7(u+v)+z

r=4=, /| p|, sign r=sign ¢; ¥ BEJIMYNHON @, oIpeneaseMoi Tak:

p<0, D<0 p<0, D>0 p>0, D — mwdoe
cosp=—4 Ch(P:,,Ls sh(PZri3
PH QIVH QIWH
NelCTBUTEeNBHEBIX IeCTBUTENBHEBINA NelCTBUTeNBHEIT
KOpPHSI: KOpPEHE! KOPEHE:
— 2rcos2 y =—2r ch-2 — 2 sh 2
i 2/‘@()53, N 3’ Y r sh 3
) ( 60° 0 } IIBA KOMTIJIEKCHBIX! IIBA KOMTUIEeKCHEBIX!
y, =2rcos -
Vy=r Ch%—i—l\/?)‘ s’h%, »,=r Sh%-i—l'\/?)_r ch%,
v, =21 Cos 60°+£
- ( 3 ) v3=rch£—i£rshi_ Y =r Sh%—f\/;"Ch%-
3 3 3
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—— [CTECTEEHHBIE HAYKH

KomOunaTopuka

P=nl=1-2-3-...-n

ITpuMep nmepecTaHOBKU U3 TPEX
3/1IeMEeHTOB:
abc, ach, bac, bca, cab, cha

ITepectanoBka. Hucao Bo3Mox-
HBIX TIEPECTAHOBOK # 3JIEMEH-
TOB.

ITpumep: n = 3;

TpU 3JeMeHTa — a, b, c. Hucno
BO3MOXHEIX TIePECTAHOBOK

P =12.3=6

n n!

C'= = — Coueranus
1 t
m)  m(n—m)! W3 #1 3JIeMEeHTOB TI0
m n-m
G, =C, OCHOBHOE COOTHOILIEHUE CoUe-

TAHWUHT

n —1
(a+b) =a"+na" 'b+%-

e n(n—1)..(n—m+l)

1-2-....m
A" + . +nab" +b"

n

wi (a+b) = Cra"™"pb"

bunom HweioToHa

=0
1 (a+b )0 buHoMuHaNEHBIE KODDU-

1-1 (a+ b)' LIMEHTH! MOXHO OTIPENeNTh,
1-2—1 (a+b) | cO3MaB TaK Ha3BIBAEMBIN mmpey-
1—3—3—] (a+b)3 eonorux Ilackana. Jloboi
—4—6-4-1 (a+ b)4 KO3({ULIMEHT B CTPOKE €CTh
[=5-10-10—-5-1 (a+b)5 CYMMa JIBYX CTOSLLNX Hal HUM
1—6-15-20—15—6_1 (a+b)6 KO3(hOULINEHTOB: IPAMO HaJ

HUM H CJIEBd HABCPXY OT HETO
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Maremaruxka

Jlorapudgmnl

log,(MN)=log, M +log, N
M

log, = log, M —log, N

log, (N*)=k-log, N

log, /N =%loga N

JleticTBud ¢ orapupmMamMu

CpeI[HHe BCJIHYITHBI

o NEX XX,

ApudMernueckoe cpenHee

TeomeTrpuueckoe cpenHee

Tapmonmueckoe cpenHee

_ 1 2 2 2 2
X = [—(X +x +x; +..+ X
n

KBanpatuuHoe cpenHee

Matpuna (mpumep)

2x-5y=3 HMcxonnag cucrema nByX TUHeN-
4x+3y=19 HBIX YpaBHEHWIT ¢ ABYMS HEU3-
BECTHBEIMU
2 -5

Marpuia Ko3hhUITUEHTOB

CNPABOYHMWEK WKONBHMWKA
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I ECTCCTBEHHLIC Ha’YKH L

OCHOBHBIE MATEMATHYECKIME COOTHOIIIEHM S

B reOMETpPnn

[harnumempus

Tpeyeonbrux

B

a, b, c — CTOPOHEI;
A, B, C — yTHI;
/1 — BEICOTA TPEYyTrOJIBHUKA

AN
a

CyMMa YTJIOB TPeyroJIEHHUKA:

A+ B+ C=180°

m, — MenuaHa K cTopoHe b.
AD= DC

(oCTanbHBIE IBE MEIUAHB K IBYM
IPYTUM CTOPOHAM —
aAHAJIOTUYHO)

MenuvaHH TIepeceKalwTcs B Ol -
HOM TOUKE — LIEHTPE TAKECTU
TPEYTOJBHUKA.

JTON TOUKONW Kaxnasa MenvuaHa
JIENUTCA B OTHOIIEHWH 2:1 (cum-
TAeTCs OT BEPIIVHEI COOTBETC-
TBYIOLLIETO yTJ1a)

buccekTpUCH TPEX YTJOB Tpey-
TOJIEHUKA TIepeceKaloTcsl B ONHOI
TOUKE.

JraTouka () — 1IeHTp BIUCAH-
HOW OKPYXKHOCTU

(»— panuyc BITUCAaHHOW OKPYX-
HOCTH)

TOAHHH FHUWKAQNEAWSYECKWH




Maremaruxka

JatHbl AR W PEVEOABHUKA

h,=c-sinA=a-sinC Bricota, onyiieHHas Ha CTOpoHy &
h,=b-sinC=c-sin B BricoTa, onyllieHHas Ha CTOPOHY @
h =a-sinB=h-sin A BricoTa, onyliieHHasi Ha CTOPOHY €
m, = %\/b2 +c?42be-cos A MenuaHna K cTOpoHe a
1
m, =—Ja’+ ¢ +2ac-cos B MenuaHa K CTopoHe b
1 \/ 2, 72
m, =7 a +b”+2ab-cosC Menuana K cTopoHe ¢
A
2bc-cos—
. ) buccexrpuca yrna A
8 b+c
2“"'0057 Buccexrtpuca yria B
[, =—=—
5 a+c
C
2ab-cos— }
/. = 2 buccexrpuca yrna €
¢ a+b
a b ¢ IR R — panwyc onmucaHHON OKpyX-
sind  sinB  sinC HOCTH
(«Tecpema cunycoe»)
a*=b’>+c*—2bc-cos A (« Tec pembt KOCUHYCOB»)
b’ =a’ +¢c*—2ac-cos B
¢’ =a>+b*—2ab-cosC
B OmicanHas BOKPYT TPEYTOIk-
HuKa A BC oKpyKHOCTE UMEET
A LIEHTP B TIepeceUeHr U TIepIIeH-
' IUKYISIPOB K cepenuHam
A v ¢ CTOPOH
CNMFABOYHWK WKOMBHMWEA 33
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—— [CTECTEEHHBIE HAYKH

A

b c

C a B
a+b=c

IMpsaMoyToABHEIT TPEYTONBHUK:
a, b — KaTeTrl, ¢ — TUTIOTeHY34.

MaremaTrueckas 3alMiCh Teo-
pemul ITudaropa.

a=c-sindA=c-cosB
b=c-sinB=c-cos A

a=b-tgA=b-ctg B
b=atgB=a-ctg A

OCHOBHBIE COOTHOLIEHUS A
OTIpeneNeHnsl CHHyca U KOCH-
Hyca.

OCHOBHEBIE COOTHOUIEHUS JI51
OQTIpeac/ICHUA TAHTCHCA B KOTAH-
TéHCca

TTnoumank MpAMOYTOJNBHOTO TPe-
YTOJIIBHUKA

S =lab-sinC =ibc-s'mA=
2 2
1 )
=—aqac-sinB
2

S=r-p ,1me p=%(a+b+c) :

T. €. TIONYTIEPUMETP TPEYTOJb-
HHUKA

TTnouank MPOU3BOJIBHOTO TPEY-
TOJRHUKA

PaernobGecpernnniii mpe-
VEOAbHUK.
A — BBICOTA, MeIMaHAa K CTO-

poHe ¢, duccekTpuca yria B,

34
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Maremaruxka

Pasnocmcponrnuii mpe-
yeoabruK. Bce CTOpOHE
paBHEI, Bce yrisl 1o 60°. CoB-
TafaloT BCe MENUAHEI, BEICOTHI
W OMCCEeKTPUCH; LIEHTPHI BITH-
CaHHOW W OMMUCAHHON OKPYXKHO-
cTelt U LIeHTp TAXeCTH

1 3,

S=—ah= a
2 4

Keacpam

MMnowans: S = a*

(oTcloma ¥ Ha3BaHWE BTOPOM CTe-
TIEHW — «KBalpaT»);

d — IuaroHanb:

d*=2a >d=a\J2

Iipamoyeonerik

B C

ITnowans:
S =ab.
JInaroHans:

d*=a*+ b’

Pomt

D

S:aZ-sinoc:La’I -d,
2

Y pom0ba CTOpOHEI paBHEI, A11a-
TOHAJIW B3aWUMHO TIEPTIEHINKY -
JIAPHEI, OHU ABJIAIOTCH OUCCEK-
TPUCAMU YTJIOB pOMOa U caMiu
JIEJIATCS TOUKOHW mepeceueHns
TTOTIOJIAM.

JINVHBI AUaroHaneii:

d, =24-cos— »d,=2a-sin «
2 7 2

OcHOBHOE COOTHOILIeHNEe
2 2 2
s pomba 4a” =d; +d,

ITnouans pomGa

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

Tlapannenoepamm

S=ab sina

i +d;=2(a’ +1)

ITpoTUBOTIONOXKHBIE CTOPOHEI
paBHEBI U TTapaienbHel. JInaro-
HAJIW [IeJISITCH TOUKOI Tepeceye-
HUA mortonaM. TpoTuBoronox-
HBIE YTJIB PaBHEL.

IMnowank napanaenorpaMmma.

OcHOBHOE COOTHOLIEHWE IJ151
ImapajjiciorpaMma

Tpanetis

A a D
m=—/(a+b),
S mh— a+b p
2

Tpameiysa — 4eTHIPEXYTONBHUK,
Yy KOTOPOTO JIB€ CTOPOHEI Tapa-
JIENTBHELL

au b — ocHOBaHUA,

m — CpeIHss JIMHUS,

/1 — BHICOTA.

JnwvHa cpenHei TUHUN

Tnourans Tpareumnm

PasnobouHas Tpaneius

MuoeoyeonbHuru

PaBHOCTOPOHHUI TPEYTOJBHUK —
TIPaBUJIEHEBIN TPEYTOIBHUK.
KBanpat — mpaBuILHEI
YEeTRIPEX-YTONBHUK.

Y npaBUIBHOTO #2-yTOJNBHUKA

# CTOPOH

MHOTroyronsHUK Ha3BIBAIOT TIpa-
BWJIBHEBIM, €CJIN BCE €TQ CTOPOHEI
1 BCE BHYTPEHHUE YTJIBI PABHEI
MeXIy cO00

36
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Maremaruxka

@ — CTOPOHA MPaBWIBHOTO MHO-
TOYTOJILHUKA,

¢ — UeHTPaJBHBIN YTOI,

B — BHYTpPEHHUW yTOJI,

¥ — panuyc BITUCAHHOW OKpPyX-
HOCTH,

R — panuyc ommicaHHOW OKpyX-
HOCTH, /2 — YUCJIO CTOPOH.

CBA3b IJIMHBI CTOPOHBI W PANINY-
COB OKPYXHOCTEN.

ITnouanek mpaBUABHOTO
A-yTOJIBHUKA

OKpyacrHocmeb

1=2nR
S=nR’

a= 2R~si'r1g
2

h= R«[]—cosgj
2
1 ,( no .
S=—R". —sina
2 180°

_7Ra
360

R — pagunyc okpyXHOCTH,
AB — xopna,

D — xacatenpHas K OKpyXHO-
CTW U3 TOUKU D,

DA — cexyuias.

JInvHa OKpYyKHOCTH.
ITnouwane kpyra.

Xopna A B oTcekaet oT Kpyra
ceeMer.

Ourypa AOB

non nyroit AB— cexmop.
2TO 4acTk KpyTa, BEIpe3aHHad
W3 1IeHTpAa.

a — JUTUHA XOPIBI CETMEHTA,

s — cTpena cerMeHTa,

R — pannyc okpyXHOCTH,

¢ — LEeHTPaIRHEBIN YTOI XOPARI.

ITnouanr cermeHTa.

ITnouwanek cexropa
(c. — B rpanmycax)

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

3alITpUxXoBaHa 4YacTh KOk
C YTJIOM ¢ (ero tuiomans AS)

Kpyrosoe konb110:

S=7‘C-(R2—r2>
AS = (Rli;ﬂ),
360°

p =%(R+r) — CcpenHuR

pammyc Koblia,
8=(R—r) — ToNuMHA KOJBUA,

S'=2mpd

Cmepeomempus

Muoeoecpannix — Teno, orpa-
HUYEHHOE TUIOCKOCTSMU.
Iipusma — MHOTOTpaHHUK,
OCHOBAaHNA KOTOPOTO — paBHBIE
MHOTOYTOIBHUKHN, ODOKOBEIE
TpaHu — TapasjiesIoTpaMMEL.
AB — pebpo,

/i — BRICOTA

Tlapaanenenuned — npusma,
Y KOTOPOW OCHOBAHUS T1apal-
nenorpamMmMel. Bece nuaronanu
rapasesiennuIiesa rmepeceKarTcs
B QOHOI TOUKe

|
|
I
Am——— ]

Iipamoyeonvrbtit napaize-
nAenuneo

(ocHOBaHMS — MIPAMOYTQIE-
HWUKMH, a p€dpa mepreHauKy-
JISIPHBI OCHOBAHUIO.

Pébpa:

@ — IJIVHA,

b — mmpuHa,
C — BHICOTA;

d — n11aroHanb
(Bce muaroHanu NpsAMOYTOIBHOTO
TapasjeneTunena paBHE)

38
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MareMaTHRA

Ky O — nipaAMOYTONBHEBIN TTapan-
JIEJIGTIUTIEN], BCe TPaHU KOTOPQTO
KBaOpaTkl.

a=b=c, 00beM V =4’
(oTcloma ¥ Ha3BaHMWeE TpeThel
CTETTEHU —<«KYO»),

d — auaroHanb

Iupamuda — MHOTOTpaHHUK,
B OCHOBAHUHW KOTOPOTO —MHO-
TOYTOJIBHUK, DOKOBBIE TPAHW —
TPEYTOJBHUKH, CXOOAIINECS B
QIHOW BEpIIVHE.

S — mouank OCHOBAHHUS

/1 — BRICOTA

V==nhS
3

Tempascp — TpeyroabHast -
paMuza.

OcHoBaHWe TeTpasapa — Tpey-
TOIRHUK

Yeeuénnas nupamuda —
MTUpaMKIA TUIOCKOCTE CeUeHUs
KOTOpOIt TapasiefbHa TIOCKO-
CTH OCHOBAHMSA.

V:%h<51+52+,/51-52 )

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

1. Terpasap.

3. OxTasap

4. Nonexkasnp

AN

'i

<

5. Uxkocasnp

Iipasunbrbie MHOCOpaH -
HuKU — Y KOTOPBIX BCE TPAHU
paBHBIE TTPAaBUIBHBIE MHOTO-
VIOJBHWKY M BCE MHOTOTpaHHBIE
VIR paBHEL. CyLIECTBYET BCETO
TISITE TIPABWJIBHEBIX BRITTYKJIBIX
MHOTOTPAaHHUKOB.

1. Yucno rpaneit — 4, opma
TpaHeit — TPeyroJBHUKM, YHUCIIO
pébep — 6, UNCIO BeplUUH — 4.

2. Yucno rpaneit — 6, hopma
TpaHeit — KBaapaTH, YUCIIO
pedep — 12, uncno BeplIuH — 8.

3. Hucno rpaneit — 8, popma
TpaHeit — TPeyroJBHUKM, YHUCIIO
pébep — 12, uncao BeplUUH — 6.

4. Yucno rpaneit — 12, dpopma
TpaHeif — MATHYTONEHUKH,
yncyio pedep — 30, yucno Bep-
e — 20.

5. Yucno rpauneit — 20, dopma
TpaHeit — TPeyroJBHUKM, YHUCIIO
pedep — 30, uncno BepwiiH — 12

Hununcpo:

1. Kpyrasrii mpsamMoii.
2. Kpyrnwiii yceu€HHBINA.

S — moiagk 60KOBOR MOBEpX-
HOCTH.

V — 00BéM

TOAHHH FHUWKAQNEAWSYECKWH




Maremaruxka

S =4nR’

Cghe pa — TIOBEpPXHOCTE LIapa

TTnouragk moBepxXHOCTU ChEPHI

O6BEM 1Iapa

2a
S=nR (2h+a)
V=2 1R
3

Hlapoeoii cexmop
R — panwnyc mapa,
a — paguyc OKPyXKHOCTU

CceueHus;
A — BBEICOTA OTCeKaeMOil
TS TIKH.

[Mnotransk MOBEpXHOCTU
1IApOBOTO CEKTOpaA.

O0BeM 11apoBOTO CeKTopa

Illaposoit ceemenm

R — panwnyc mapa,
a — paguyc OKPyXKHOCTU

ceueHus,
/1 — BEICOTA OTCEKaeMoil
- 2a - HUTSITTKH
A " Hlaposoii caoli
| T R — panwnyc mapa,
_ 1 _ 4 a, b — panguycel OKpyXKHOCTeH
P - | ~~ =
. R Sy CeUeHUH,
/1 — BEICOTA CJ104
I Y a Tnouants moBepXHOCTH

S= n(2Rh+ a’ +b2)

V:%nh(3a2+3b2+h2)

LHIAPOBOTO CJIOA

O0BEM 1IapoBOTO CJ10A

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

Tpuronomerpus
Y 2 D OcHOBHBIE TPUTOHOMETpUUECKE
/— (OYyHKLIUU:
o YA
0 CJX sino.=BC,
k _/ coso=0C,
tga=AD

OKpyXHOCTE eMUHUUHOTO paaguyca.
Kpyr pasnenén Ha 4 uerBepTu

3HAKU 8 HeMBEPMIX

cos o

Y
ey
S

§5in o

AT
SE%

Pepmyave ripubederiis
Tynxyus | f=90°ta | p=180°¢ta | p=270°ta | B=360°ta
. Tsi - +3i
sin B +COoS . Fsino cosa SiIng
cos B Tsina —cosa Tsina +cosa
tg 3 Tetg o ftg o FCtg o +tg o
OctoBHbie PCPMYADL PULOHOMETPULL
.5 ) sino cos o
sin“o+cos“a=1; tgo= ; ctg o=— ;
cos QL sino

sec’ o =1+tg’c cosec’o.=1+ctg’ol

sin(o£P) =sino-cos B £ coso-sinf

cos(a£B)=cosa-cos B F sina-sinf
tgottg P

‘e(cxB)= ITtgo-tgf

TOAHHH FHUWKAQNEAWSYECKWH
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Maremaruxka

.|
sin2o.=2sin o.-cosq;

cos20.=cos’ o—sin* o =2cos* oc—1=1-2sin’ o

2tg o
1g20= g7
I-tg“a
.o 1—cosa
Sin— = ;
2 2

o 1+cosa
CcoS— = /—;
2 2
o / 1—cosa 1—cosa sin o
tg—: = - =
2 1+cosa sina 1+cosa

Depmyaa Myaépa:

cosno=cos" @—C>cos"? ¢ sin*@+C’ cos"* @ sin*p—...
sinng=ncos" @ sine—C; cos"> @ sin*@+C cos™ @ sin’p-...
+p a—P

: . .o
sin o +sin B= 2sin Cos S

: : o+
sina.—sin B =2cos

o+ P o— P

cosa +cosf3 =2cos 5 cos T

o+pP . a—Pp

coso.—cos 3 =2sin 5 sin

2
sin a.sin B:%(cos(a— )—cos(a +B)),
sino.cos Bz%(sin(oc— B)+sin(o+ f)),
COS0LCOS B:%(cos(oc— B)+cos(a+ B))

CNPABOYHMWEK WKONBHMWKA 43
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Peweriue npamcyzoAbHbix 1mipeyzoxbHUKO B

A
b c
C a B
a, b — xateThl, ¢ — TUTIOTeHy3a; A, B— oCTpEIe YTkl
a=c-sin4; OcHogHble COOMHOWEHUS
a=b-tg A
b=c sinB;
b=a-tg B
Jano Dopmyast 013 HAXONCOCHUS OCMAABHBIX DAEMEHMOB
c, A B=90°-A4; a=c-sinA; b=c-cosA
a, A B=90"-A; h=a ctg A; c= .a
' sin A
b, A B=90"-4; a=btg 4; c=
cos A
a, b tgA—%, tg B= =Ja’+ b’
a, ¢ sinA-i b=Ac? ; B =90°-
c

Peweriue koccyzorvrvix mipeyzorvHuxo06

B

44

C

a, b, ¢ — cToponH,
A, B, C — niporuBonexauine
WM YTJIBI,

S — Touank,
P — TIONYTIEpUMETD,

p=%(a+b+c)

TOAHHH FHUWKAQNEAWSYECKWH
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OCHOBHBIE COOMHOLUEHUS

a

¢
— TeopeMa CUHYCOB

sin4A sinB sinC

a*=h*+c*-2bc.cos A — TeopeMa KOCHHYCOB

1
a+b - tg7(A+B)

a—b

1
—(A-B
tg—(4-8)

— TEOpEMa TAHTCHCOB

I1owade mpeyeoabruxka

S=%absinC= 2R?sin Asin BsinC=rp=\/p(p—a)(p—b)(p—c)

R — pannyc onrcaHHot OKpYXKHOCTH, »— paqnuyc BITUCAHHOI

OKPYKHOCTH

Hano

Dopmyast 013 HAXONCOCHUS OCMAABHBIX DAEMEHMOB

a, A, B

a, b, C

a, b, A

a, b, c

asinB

9

C=180 —(A+B); b=—o
sin 4

_ ¢ sinC : S:%ab sinC

C .
sin A

A+B o C.  A-B a-b
2 2 2 a+b

Oﬂpeﬂ,eﬂHB%(A+B) H%(A_B) ,Haxonum Au B.

ctg£
-

c:ﬂ; S:Lab sinC ~
sin A 2

Ecnv p-sin A< a , TO UMeeTca nBa 3HaueHua yrna 5.
B n B, =180°-B, .

Ecnu p-sin A =a , TO UMeeTCs ONHO 3HAUEHUWE yTJia
B =90°.

Ecnu h-sin A > a , TO TpeyTOABHUK HEBO3MOXKEH.

C=180°—(A+ B); coasinC. S:%ab sinC

sin A

r=J(p—aXp—bXp—c). A r

. 18
D 2 p-ua

b

B r C r
tg—= St =——— S=mp
2 p-b 2 p-c
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I ECTCCTBEHHLIC Ha’YKH L

(OCHOBBI BBICIIIEN MATEMATUKNA
[pedeant u vix cBoticmba

Ceoiicmea npedenos

lim(x, +y,)=limx, =limy,; lim(x,-y,)=lmx,-limy,;
n >a n >a n >a n >a >a

noa n
x limx,
lim(c-x,)=c-limx,; lim=* =24 —
n—a n—a n—a Y, lim Y,
n—a

e X,, V, — 4ieHBl CXOOAIIecs MocJenoBaTe/IbHOCTH (eCIv OHAa
BeckoHeuHas, TO n— o« ), ¢ — KOoHcTanTa, limy, #0

n—a

Ilpasuno Jlonumansa (packpetmue Heonpedenénnocmeit)
tim ) i ()
Se(y) )

(MpaBUJI0 MOXHO TIPUMEHATE 00Jiee OOHOTO pasa, €CAW CYIIECTBYIOT

TIPOU3BOAHEIE BRICIIMX TTOPAAKOB). DTUM CIOCODOM PacKpHIBAIOTCH
HEOTIpeneIEHHOCTH BUIA O oy HeomnpenenéHHocT ApyTHUX
0 o0

TUTIOB (()-o0, 17, w—o, (), ") anredpandecKuMH Mpeodpa3zoBaHUAMHA

b

CBOIATCA K IBYM QOCHOBHEIM.

Tabauya ocHoBrwvix rpederot

hm[l+ij =e; lim Sth ¥ =1

X0 X x—0 X
. x—sinx 1 e
m————=—:; limx* =1
-0 X 6 -0
Lipous6odnoie

Onpenenenue MpOU3BOAHOT

:d_y: lim y(x+Ax)—y(x)
dx o0 Ax

Nx)
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Hexomcpuie ripousBolnbie

=0 (sin x)' =Cosx

(cos x)' =—sinx

(\/;):% (ctgx)'=— )

! ’
a a-1 . l
(x ) =ax (arcsin x) =

1-x?
(e )=e (arccosx)' -
r _I_—x2
(a") =a*Ilna ,
(i) - (aretg ) =7
x)=— '
C l (arcctgx) =— e
(log, x) = =—log, e
xlha x
Avpdepernvyupobariie
Ecint u=u(x), v=v(x), 10
1. i(au+bv)=a£+b£;
dx dx dx
2 i(uv)—uﬂJrvﬂ,
Ix dx dx

(a, b — TTIOCTOAHHEIE BEJIMUNHEL, v = () ).

Ilpumeuanue. 31 GOPMYNIE cTIpaBeTUBE 115 AuddepeHIINanoB
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Urnmeiparvroe ucuucaerue

1. Heonpedenénnwotit unmecpas —

dynxims Buna [f(x)dx=F(x)+C ,tmeC — Mpon3BOJIbHAS TTOCTO-
SAHHAas; 001a1AET CBOMCTBOM! F’( x): f( x) ,

e f (x) — TIONBIHTETpaNBHAA (PYHKIINA.

II. Tabauya npocmeiiiuux UHMEE Palos

nil

+C (n=-1)

fax=x+cC, jx"dx=:+l

j%:lnerC, jexdxze‘ +C, _fa’deﬁ'ax +C,

Jcosx dx =sinx +C, js'mx dx=—cosx+C

th xdx=—Incosx+C, |ctg x dx=Insinx+C,

: dx
=arcsinx+C, jm =arctg x+C,

[t
Ji-x’

dx 1+ x
J.] x _51 ﬁ +C (]x|<].)

_ln(x+M)+C IJ— ln(x+\/x_—)+C

\/1+x

1. Humeecpuposarnue

ﬂu(x)+v(x)]dx: Ju(x)der Iv (x )dx
fu(x)av(x)=u(x)v(x) — p(x)-du(.
Iu(x)-v'(x)dxzu(x)‘v(x) - J.v(x)‘u’(x)dx

(MHTETPpUPOBAHUE TIO YACTSM).

J.af(x)dx:a"‘f(x)dx; _‘.f(y)dy: jf[@(x)]Q'(x)dx, ecin y = (p(x:
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IV. Onpedenénnnbtii unme:zpan

A
y T WB J' f(x)dx= Suasp,
\ p. 1€ Sa4Bp — TLIOLIANH KPHBOIH-
ol a c b x wueitnoit Tpameunu gARBb.

Eciu [ f (x)dx = F(x)+C, T0 ;ff(x)dx =F(b)-F(a

V. Tabauta HeKomceporx ONpedeseHbiX UHINE: PAl108

Je‘”lxzdx = g (a>0), ‘;’[e—xl cosx dx = %;

°]~xdx i ]smx T 'J- n’
x = =
g e —1 6 27’ 0

Tabauya cymm wucroBoix padob

1 1 1 1 1 1 I _ 1
I+—+—+—+. . +—+.. = |-——+——— —F...=—
I 2t 3! n! o2t 3l n! e
1—L Lo + ‘7L¢ ..=1In2; l+L 1 ! =2
2 3 4 n 2"
| T l T
l-— +———+—-...7 Foo=—
35 7 9 2n—1 4
1+ ] + + ! + +L+ —n—2
2?3y 4 n’ 6
1 | | 1
+ + +...+ +...=1
12 23 34 (n+1)

Tabruya cymm KoHeurvix wuca10Boix psdob

n(n+1
1+2+3+...+(n—1)+n:@; 143+ 5+ ...+(2n-3)+(2n-

244+ 6+...+(2n-2)+2n=n(n+1);

12+22+32+...+(n—1)2+nz= n(n+1)(2n+1).
6 )
2 2
13+23+33+...+(n—1)3+n3=—n (n4+1)
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I ECTCCTBEHHLIC Ha’YKH L
Lpopeccu

I. Apugpmemuueckas — uucaosas nociedo8amelbHOCHb,
KOHeuHas uiu 0eCKOHeuHAas.
1
a,=a+(n-1)d; S, :7/1(611 +a,)
3
T1e: # — KOJIWUECTBO YJIeHOB (‘lw e sd, ), d — pa3HOCTE TIPOTPEC-
cum, S, — cymMMa # WIeHOB

_ L _
II. feomempuueckas —a,=aq"", S,=aq
HAaTeJb TIPOTPECCUN.
Ecnn g <1 (yOwIBatolad), To cyliecTByeT npenesn limS, = 1 ‘
n > _q
KOTOPBIA ABJSETCS CYMMOM DECKOHEYHOW reOMeTPUUECKON TIPOTpeEC-
cumc g < 1.

1
1 TIe g — 3HaMe-

a

b

Tadmina pasaoKeHusi HEKOTOPBIX (PYHKIHIL B CTENeHHbIE PSAABI

Oyukima Paznoxenue B pan Obacts
CXOOUMOCTH
(a+x) N m(m-1) N m(m—1)(m—2) cal =t
2! 3! pu m >0
m(m=1) ... (m-n ) x| <1
ot . X .. pu m < 0)
. x."\ x5 u x'_’n+| o
sin x x—?ﬂ'?_.“ﬂ‘(—l) mi |x| <
cosx |y X & CIf 2 M
2! 4! 6! (2n)!
c* x x X x"
I+t Tt |X| < =
2 3! n!
.X2 X} X4 nl X" +
In(1+x) |x- 5 + T2 o+ (=1) — .. “1<x=<1
arcsin x X3 X s X x| <1
X+ + . + RS
2:3 4" 5 6" 7
(2n-1)t
(2n)  2n+1
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OcHOBHBIE MATEMATHUYIECKIE TCPMMUHDI

Abcuucca — tieppas U3 IeKapTOBEIX KOOPAWHAT TOUKH
Axcuoma — NcxonHoe TIOJIOXeHUe, MPpUHUMaeMoe 0e3 10Ka3a-
TEABCTB TIPU ASAYKTUBHOM TTOCTPOSHUN TEOPUU

aKcuoma Apxumeda — NONyLLIEHWE, UYTO IS JTIOOBIX OBYX 3HAUSHUTH
Aw B nanHoi BeIMUMHE MOXKHO HANTH 1Ie10€ YUCIO # TaKoe, 9To #A > B
AxcuomamateMaTHIeCcKol THAYKITUA — eCITW yTBepxkAeHue P (#1) BepHO
s # = 1 1 ecny U3 UCTUHHOCTU P (X) BEITeKaeT UCTUHHOCTE P ( k+ 1) ,
TO P (#) BepHO 11 IO00TO #1 (2 1 X — HATypaakHEIE YKC/a)

aKcuoma © HNapallenpHbiX — Yepe3 TOuKy, JIEKAUIylo BHE
TIPAMOI, MOXHO TTPOBECTH B TOH XK€ TUIOCKOCTU JUIIE ONHY TIPAMYIO,
HE TIepeCceKalolIyoca ¢ TaHHON
Aaee€ pa — JacTk MaTeMaTVKM, W3ydalollas anrebpandeckue omepa-
mu (cM. Jeiicmeue) Han o0BeKTaMy TTPOU3BOIBHOW MTPUPOIET

8eKmcpHas aneetpa — pa3nen MaTeMaTUKW, B KOTOPOM M3yda-
I0TCS TTPOCTEHIITNE OTIepalliy Hall BeKTOpaMU: CJIOXEHWE, YMHOXEeHUE
HA YUCJI0, CKANAPHOE, BEKTOPHOE U CMELIaHHOEe ITPOU3BENeHN

oOwas aareeCpa — pasnen anredpel, B KOTOPOM M3y4YaloTCH
001IMe anredpandyeckre CUCTEMBI
Aaec pumm — ToOUHOE (QOpMAaIBHOE TIPENNTUCAHUE, QOMHO3ZHAUHO OTIpe-
JIENAI0lIee COASPXKAaHNE W TTOCIEN0BATENRHOCTE OTIEPALINIA, TIEPEeBOAAINX
3aIaHHYIO0 COBOKYITHOCTE UCXOIHEBIX JAHHEIX B UCKOMBIH pe3yJIETaT

anrecpumm FEexauda — wmeron HaxoxmeHus HaWOQIBIIETO
0D1lIeTO AeIUTENs IBYX UMCes WK ABYX MHOTQUJIEHOB, a TakxXe ob1Ieit
MEPHI IBYX OTPE3KOB
Anaruz mamemamuneckun — 1.acTs MaTeEMaTHUKH, B KOTOPOU Me-
TOAOM TIPEAEJOB U3y4aloTcd (HYHKLIMW U UX 0000ILIeHNs; B HEE BXOIAT
IudpepeHIIManbHOe U UHTETPAIIBHOE UCUUCIEHUS, TEOPUS (DYHKIIWI
NEeWCTBUTEIRHOTO W KOMIUIEKCHOTO TIEPEMEHHOTO, Teopus audide-
PEHIIMAIBHBIX YPaBHEHWH, BApPUALIMOHHOE WCYUCIEHWE W PAL IPYTUX
MaTeMaTu4ecKux AUCUMILINH. 2. JuddepeHinansHOe U UHTEIpalbHOe
WCUUCIIeHNS, X 0O0CHOBAHWE W HETIOCPEACTBEHHEIE TIPWIOXKEHUS
Anmuaoea pughr — n1a aucna # 3To ecTh uncio NV, norapudm KoTo-
poro MpH NaHHOM OCHOBaHWM a paBeH #; obo3Havyaercst antlog n
Anodgherta— 1. J1nviHa TIepTIeHOVKYSApA, OMYLLIEHHOTO U3 LIEHTPa OKPYX-
HOCTH, OMTMCAHHOU BOKPYT TTPABWJIEHOTO MHOTQYTQJIBHUKA, HA JTI00YI0 13
€T0 CTOpOH. 2. BricoTa H0KOBOI TpaHU TIpaBUILRHON MTUPAMUIET
Annauxama — TpeThs U3 NEKAPTOBBIX KOOPAWHAT TOUKU B TPEXMEP-
HOM TTPOCTPAHCTBE
Anripoxkcumauuss — TIpUONTWXKEHHOE BBRIpAXEHWE MaTeMaTM4eCKHUX
00BEKTOB Uepe3 Apyrue, 0oJiee TPOCThIe
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Apeymenm hynxuuu — He3aBucuMas IepeMeHHas, OT 3HAUEHU I KO-
TOPOH 3aBUCAT 3HAUeHUA (DYHKIIUU
Apudhmemurxa — 1acTh MaTeMaTUKW, U3yualolliag umcia u mpocTeii-
e 1eficTBUA Hal HUMU
APKKOCeKaHc — MHOTO3HAuHasg (QyHKILU, obpaTHas KoceKaHCy;
0003HAYaeTCs arccosec X
APKKOCUHHYC — MHOTO3HAuUHas (QyHKIIUA, 00paTHAsd KOCUHYCY; 000-
3HAYaeTCa arccos X
APKKOmMaH2eHC — MHOTO3HauHas (yHKIUWS, 00paTHasd KOTAHTEHCY;
0b03HavaeTcy arcctg x
APpKcexanc — MHOTO3HAauHas yHKIIWA, 00paTHas ceKaHcy; obo3Ha-
YaeTCs arcsec X
ApKcunyc — MHOTO3HAYHas (pyHKI1IMs, 00paTHas CUHYCY; 0bo3Haua-
€TCH arcsin x
ApKmaneeHc — MHOTO3HauHag (PyHKIIUA, 00paTHas TaHTeHCY; 0bo-
3HavyaeTca arctg x
Acumnmoma — Ttakas npamas, 4TO pacCTOSAHUE OT TOUKW HAHHOUN
KPUBOI N0 3TOW MPAMOR CTPEMUTCH K HYJIIO TIPU HEOTPAHWYEHHOM
yIAJIEHWH TOUKU 110 OECKOHEYHOUW BETBU KPUBOH
Acumnmomuxa — nosefneHne QyHKIWA WIWM WHBEIX MaTeMaTUUeCKUX
00BEKTOB B OCOORIX TOUKAX, Yallle BCETO MPU CTPEeMJIEHUU apTyMeHTa
WIN QYHKIIUYW K OECKOHEUYHOCTH
beckonennocms — NOHATHE, BOZHUKAIOIIEE B PA3TMUHEBIX pas3nesax
MaTEMaTUKH B (DOPME MMPOTUBOTIOCTABIEHUS TTOHATUIO KOHEUHOTO
buaruon — 1. B Poccun, CIIIA — muinuapn, THICS9a MAUJIMOHOB,
10° =1 000 000 000. 2. B Tepmanwu, BennkoGpuranu, Opaiimm —
MIJLTOH MIJLTHOHOB, 107 = 1000 000 000 000
Bunonr (1ByuneH) — cymMMma WK pasHOCTE IBYX ONHOWISHOB

burnom Heromona — hopMyna, BrIpaxawollasd MTPOU3BOJBHYIO
HaTypaJILHYIO CTETIEHE OMHOMA B BUIE MHOTOWIEHA, PACTIONOXEHHOTO
TIO CTETIEHAM OIHOTO U3 WIEHOB OUHOMA
buccexmpuca — ny4, icxondiivii U3 BePLIVMHE yTJIA U IeJdALINI
€ro MmooJjam

buccerxmipuca 6 wipeyeoabHiKe — OTPe30K OUCCEKTPUCH BHYTPEH-
HETO yIJ1a TPEYTAIBHUKA MEXIY BEPIIMHON U TIPOTUBOJIEXKALLEH CTOPOHON
Bum (nBOWUHAA enWHWIIA) — eAWHWILIA KOJWM4ecTBa WH(OpMAlINH,
YUCJIEHHO paBHAaA KOJIWYECTBY WH(OPMAILIMKA B WCTIBITAHWUW C INBYMSA
PAaBHOBEPOATHBIMHA, B3AUMHO UCKIIIOUAIOILIUMHA UCXOAAMU
Eyxkea — sneMeHTapHHIH 3HaK B KaKOH-11M00 CUMBOINKE
Bexmcp — 1. HampaBieHHHBI OTpe30K MPpAMOI B eBKIUIOBOM TTPO-
CTpPaHCTBE. 2. DJIeMEHT BeKTOPHOTO MTPOCTPAHCTBA
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edurnuunblit sexmcp (cpm) — Bektop (1.), IMMHA KOTOPOTO
paBHa enVMHUIIE

BEKMGCP HOAONCEHUSI MOUKU — PANNYC-BEKTOP TOUKU TIPO-
CTPAHCTBA ABYX WK TPEX U3MepeHuit

Bexme pot

KOAAUHEAPHbIe 6eKMGPbi — BEKTOPHI, MapaJUiebHBIE OIHOW
W TOH XKe TIPAMOIA

KOMNAQHAPHBIE 8€KMGCPb! — BEKTOPHI, Tapasje/ibHbIe ONHOR

U TOW XKe TIOCKOCTH

CPIMOEOHAABHBIE BCKIGCPbl — BEKTOPH, CKAIAPHEIE TTPOU3BEIE-
HWS KOTOPEIX IPYT HA APYTra paBHEI HYJIIO
Beauuwuna — xapakreprcTiuka 00beKTa WIM ABISHWS MaTEPUATBHOTO
MHUpa, KAUECTBEHHQ O01asd MHOXECTBY OOBEKTOB WIN ABJISHUH, HO KO-
JIMYeCTBeHHO WHAWBUAYANbHAA WA KaXIOTQ U3 HUX

abcoaromuasn aeauuuHa (MOIyak) — UHUCI0Basa XapakKTepucTuKa
Kakoro-amudo odbeKTa

uckomasn eeauuuHa (HeM3BeCTHOE) — BeJWYMHA, 3HAUeHMS
KOTOPOW MOAJIEXAaT OTIpeae/eHUI0

geauuurna, ot pamias GaHHOI — BeIMINHA, Jalo1iad B TIPOU3-
BeIl€HWUU C JAHHOW eIWHULY

HEPEMECHHASA BEAUYMUHA — BEINUNHA, 3HAUYEHUA KOTOPOH B YCJIO-
BUSIX JAHHOW 3a7a4y MOTYT U3MEHATECH

AOCMOSIHHAS 86/AUUIHA — BeJIMUWHA, 3HAUSHNE KOTOPOU B YCJIO-
BUSIX JAHHOW 33Ja4¥ HEU3MEHHO
Beauvurno:

06 pAmHO HPONCPUHOHAIbHbBIE BEAUUIUH B — BEIMUNHEI, TTPO-
U3BEIEHUE KOTOPBIX IMTOCTOAHHO

APAMO NPONCPUUOHAABHBIE 8€AUUUHBI — BEIIMYUHBI, OTHO-
LIeHWE KOTOPHIX TTOCTOAHHO
Bepmuraas — 1. Tlpamasg B mpocTpaHCTBe, TEepHeHAWKYIApHas

TOPU3OHTANEHON TUiocKocTu. 2. [TpsgaMad Ha TIOCKOCTH, EPIIEHINKY -
JsipHasa K ocu abcitrce (OCk OpANHAT).
Beputuna

BEPLULHA MHOZOPAHHUKA — TOUKA, B KOTOPOW CXONATCH COCE] -
HUe pedpa MHOTOTPaHHUKA

BEPUIUHA MHO2CYEOABHIULKA — TOUKA, B KOTOPOU CXOOATCS NBe
cocemHue CTOPOHEI MHOTOYTOJIFHUKA

BEPUIUHA Y2/1a — TOUKA, B KOTOPOH CXONATCS CTOPOHBI yIjla Uin
obpazyolre KOHUIECKOH MTOBEPXHOCTH TeJIECHOTO YTJIa; ABYTPAHHBINA
VIoJl He UMEET BePLUINHEI
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Bemes

ENABHAST BEMEBB APKKOCUHYCA — BETBE ApPKKOCUHYCA, 3HAUEHUHA
KOTOPOIT 3aK/II0UeHH B ITpoMexyTke [0; n]; obo3HauaeTcs arccos x
ENABHAA BEMEb APKKOMAHZEHCa — BETBb apKKOTAHTEHCa, 3HA-
YeHUs KOTOpOW 3akioueHbl B mpoMmexyTke (0; 71/2); obo3HadaeTcH
arcctg x

ENQBHAS BEMBL APKCUHYCA — BETBE apKCUHYCA, 3HAUEHUS KOTO-
pOT 3aKII0UeHR B POMEXYTKe [-71/2;7/2]; 0bo3HauaeTcs arcsin x

ENABHAS 8EMEBb APKIMAHEEHCA — BETBL apPKTAHTEHCA, 3HAUEHUA
KOTOPOH 3aKII0UEHHBI B MPOMEXYTKe (-11/2; /2); 0bo3HauaeTcs arctg x
Bozeedenue

B8038e0eHIe 8 HAm) PAIbHYI) CHEeNneHb — BO3BEIEHUE B CTETICHE
C HATypaTbHEIM TTOKA3aTeNIeM CTeTIeHU #1; PABHOCWIRHO HAXOXKIEHUIO TIPO-
W3BEACHNS # COMHOXHWTENEH, paBHEIX OCHOBAHWIO CTETIEHU a # (), TIpU4EM
Ipy # = 1 3T0 TIpOU3BEACHWE paBHO a, TpH # = () OHO paBHO 1.

8o38edenue 8 cmeneHb — OWHApHAS OIepalns — HaXOoX-
JeHUe CTEMeHn @’ 1Mo 3aJaHHBIM OCHOBAHWIO @ W TIOKA3ATENIo CTe-
neHu b; 110 oTpenesieHNIo @’ ecTh 3HaYeHMe O0LLel MMoKa3aTeJbHOR
hyHKUK @ ipu x= b
FEpawenue — nprixenvie, mpyu KOTOPOM TI0 KpallHEW Mepe 0IlHa TOYKa
TIPOCTPAaHCTBA OCTAETCA HETTOABUXHON

6 patere 60K pye ocy — BpalleHne, TP KOTOPOM OCTaeTcd He-
TIONBUXKHON TTpsMad JIMHUA (OCh BpallleH W )
Boieod — 1. Ilpouecc monyueHusl Kakoro-n1udo pesyasrara, ImpoBe-
JNEHHBIIT B COOTBETCTBUU C YKA3aHHBIMW TIpaBuiaMu. 2. Pesynwrar
3TOTO TTpolecca
Bv pasicernue — popmyna unm e€ yacThb

aneet pauuecKoe bl paiceHie — 3arich B OTIPENSIEHHOM TTOPAIKE
pana anredpandecKux NeUCTBUI Hazl COBOKYITHOCTERIO BEJIMUWH

OPOOHO-PALUOHAABHOE BblpaMCeHIte — OTHOLIGHWE IBYX
palMoHaNBHEIX BEIpaxXeHUH

LL PAUUOHAIBHOE 8biPAMNCeH e — ANITe0panuecKoe BEpaXxeHue,
comepxallee MppallMOHANIBHOCTE

HOOKCPEeHHOe 8bipanxceriie — BEIpaxeHue, cTodlllee 1ol 3Ha-
KOM panukana

ROOBIHME: PAAbHOE 8biPANCEHIIE — BEIpaXeHe, KOTOpoe CoC-
TOWUT W3 TTIOABHTETPpANBEHOW PyHKIIMKW U nuddeperHnana (i nudde-
PEHIIMAOB), CTOAINX IO 3HAKOM WHTEerpaia

PAUUOHAABHOE 8biPAMCEeHUe — aNredpandeckoe BEIpaxeHue,
B KOTOPOM HE UCTIONB3YVIOTCA HUKakue AEWCTBUS, KpoMe apupMeTH-
YECKUX
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Boickazviearnue (yreepXneHne) — TpeaioXkeHne, B OTHOLIEHUH KO-
TOPOTO UMEET CMBICJI TOBOPUTE O €r0 MICTUHHOCTH VI JIOKHOCTU
Betcoma — 1. OTpe3oK TIepIeHauKyIsIpa, OMyLIeHHOTO U3 BEPLINHEI
Ha OCHOBAHMWE WJIW Ha MPOAQIXKEeHHe oCHOBaHWS urypel. 2. JInuHa
sToro oTpeska. 3. Haubonwrlnit M3 OTpe3KOB TEepIIeHIUKYISPOB,
OMYUIEHHBIX W3 TPAHWYHBIX TOUEK BHEIMYKJIOW (QUTYpHE Ha TIPAMYIO
WY TIJIOCKOCTE, COAEpXKalllylo OCHOBaHUE
Boruucaenue — nojyueHve YMCIeHHOTO PE3YyILTaTa HEKOTOPHEIM all-
TOPUTMOM W3 UCXONHBIX NAHHEIX

KpUbAUICEHHOE BbIUUCACHUE — BBIUNCIEHUE, TTPOU3BOINMOE
C HEKOTOpOIi Hamepén 3anaHHoi TOUHOCTRIO
Boruumaemoe — 4yicno, KOTOpoe BRIUMTAETCA U3 IPYTOTO (YMEHB-
LIAEMOE); TEPMUH YIIOTPEONAETCS B apU(PMETHKE
Borwumanue — onepaivg, obparHas orepaliy CJI0XeHUs, TTO3BO-
JIA10111ad TT0 CYMMeE M OJHOMY M3 CJIaraeMBIX HAXOIUTE APYTOE clarae-
Moe,ecima +b=c,toa=c—bub=c—a
lapmonurxa — nipocteliliag nepuoauueckas GyHKUIWS (CUHyCOUAa)
BUna y =Asin (wx + o), rne A — aMIInTyaa, o — 4acToTa, ¢ — asa,
a BenuuuHa 7= 2n/m — mepuon
lexcascp — MHOTOTPaHHUK C LIECTRIO TPAHAMUA
leomem puss — vacTh MaTeMaTUKW, U3yJalollas MPOCTPAHCTBEHHEIE
OTHOILIEHUA W (POPMEI TEJI, a TaKXKe UX 00001IeHnd

eBKAU008a 2eomenipuss — TeOMETpUsl eBKINIOBA TIPOCTPaHCTBRa,
JNpeBHENIIas TeoOMEeTpUUecKad CUCTeMa, BIIEPBBEIE CHCTEMATWUECKW (HO
HeIOCTATOUHO CTporo) uianoxenHas B «Hauanax» EBkinna v sBastionascs
QIHO| M3 BaXHEWIIMX COCTABHBIX YACTEH 3JIEMEHTAPHON MAaTEMATUKH

HQUEPMamensbHas eeomMempuss — pa3nen TeOMeTpuM, B KOTO-
POM TIPOCTPAHCTBEHHEIE (PUTYPHI U3YUAIOTCH C TIOMOLIBIO TIOCTPOEHUS
MX U300paXKeHWH Ha TUIOCKOCTH
Tunepboaa — 1nnockas Kpusag, MoIydaloliascs TpU TepeceueHni
KPYTOBOTO KOHYCA TIIOCKOCTRIO, He TIpoxondiieii yepes ero BeplIuHy
Y TTapa/lIeIFHON ABYM €ro 00pa3yloiIuM
lurnomeza — HayuHOE TIpeNNONOXKEHWE, BEIIBUTAEMOE 1A 0OBICHE-
HUA KaKOTo-TU00 ABJIEHUS U TPeOYIOIIEee MPOBEPKU HA OITRITE W/WUIN
TEOPETUUECKOTO OOOCHOBAHUSA
Tunomenyza — cTopoHa TIPAMOYTOJBHOTO TPEYTOJIBHUKA, JIeXalllas
MTPOTUB TIPSAMOTO YTJ1a
lomomemusa — ipeobpazoBaHie €BKIWAOBA TNPOCTPAHCTBA OTHOCU-
TENRHO TOUKW ) (LIEHTpa TOMOTETUHN ), CTABAILIEE B COOTBETCTBUE JIIOOOH
Touke A Touky M Ha npsamoit OM o npasuny OM' =k OM, tae
k #( — mocToAHHAA BEJTMUWHA; TOMOTETUSA — YaCTHBIN Cydai monodus
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Tormomonus 06yx ner pe poi6HbIX OIMOE padceHuti — CBOVCTBO 3TNX
OTODpaXEeHWN, 3aKII0YAI0IIEECH B TOM, YTO JIIO00E U3 3THX OTOOpaxe-
HUW MOXET OBITE TIEPEBENSHO B IPYTOe HETTPEPRIBHONW nedopmaliueit
i puzonmanae — 1. Ilpsamaga B IpocTpaHCTBe, TapasieiabHas T1oc-
KOCTH, B KOTOPOI JiexXaT ocu abcuucce v opauHar. 2. Ipsmag Ha mioc-
KOCTH, TIapaJljieJIbHas OCU adCITUCC
Ipadyc— enynnia nsMepeHns TUIOCKNX YTJIOB, PABHAs ! /gy 4acTH Ipsi-
MOTQ yTJ1a; TIOITHAsA OKPYXHOCTE comepxuT 360°
Ipans muoz0: parnHuKa — TUIOCKWIT MHOTOYTOJIBHUK, SBIAIOIINACS
YaCcThIO TTOBEPXHOCTU MHOTOTPAHHWKA U OTPaHWUEHHHBIA pedpaMu
Ipadchurx (Ha TIIIOCKOCTH) — MHOXECTBO TOUEK KOOPAWHATHON TIIOC-
KOCTH € KoopAWHaTaMu (x, ¥ = f (X)), rae f(x) — nanHas QyHKIIUA
Jleusxcenue — mpeodpaszoBaHUe MPOCTPAHCTBA, COXPAHSAIOIIEE TeO-
METpUUECKMEe CBOWCTBA (PUTYP; B €BKJIWIOOBOM TTPOCTPAHCTBE IS
3TOTO JOCTATOYHO, YTOOR COXPAHSIUCE PACCTOAHUA MEXIY TOUKAMU
Jledyxuusa — o061iee Ha3BaHUE JIOTUIECKUX METONOB, TO3BOJAIOIINX
BLIBOIMTH HOBOE YTBEPKACHUE U3 HEKOTOPHIX UCXOMHBIX YTBEPKIACHUIH
tetucmeue

aneet pauueckoe delicmaue — 0IlHA U3 CeMU OTIepalivii, a UMeHHo:
CIQXeHWe, BBIUUTAHWE, YMHOXEHUE, IeJICHNE, BO3BENIEHUE B CTETIEHE, U3-
BJIYeHUE KOPHH, JIOTAPUPMUPOBAHIE

apugmemuueckoe delicmaue — OIHA U3 UeTHIPEX TIPOCTeHIINX
oTiEpalliii Hal YUCIAMM, 3 UMEHHO: CIOXEHUE, BLIUMTAHUE, YMHOXKE-
HUE, ACNECHUE
Jleaenue — neiicTBre, 00paTHOE YMHOXEHWIO, TTO3BOJIMIONIEE HAXO-
QIUTH TI0 TAHHOMY TTPOWU3BENIeHUI0 U OIHOMY U3 COMHOXUWTENENH IpyTroi
COMHOQXUWTEJE; 0003HaYaeTcsa 00BUHO 3HAKOM (:); Tak, eclim a * b=c¢
u b#0, T0 @ = ¢ : b, THOTHA 3HAKaMU JieJIeHUA CTAHOBATCA Kocasd WIu
TOpU30HTaNkHas YepTa
Jleaunroe — 1ncio, KOTopoe AEAT HA APYTOE TUCITO
Jleaumocmes — CBOWUCTBO UENOTO YMUCTA AEIWTHCS 0€3 ocTarka Ha
3aJJaHHOE 1IENOE; AHATOTUYHO OTIPEAENIETCA TETUMOCTh MHOTOWIEHOB
Heaumeaws — 1. Yucno, Ha xotopoe genar apyroe uucho. 2. Ilenoe
YUCJIO, HA KOTOPOE HaHHOE LIEJNOE YUCIO AENUTCA €3 OCTaTKa
HHemepmunanm (OTpeleNuTeNb) OGUAHHOU KEAGpamHOu
Mampuibl — BHIUUCIIEMAd IO CTIEIIUAJBHBIM TIPABUJIAM CUMBOJb-
Hagd WJIW YUCNOBAL XapakKTepucTuka Marpullbl A. Ucnions3yercd ang
pEILlIEHUS WCXOMAHOW CUCTEMBI JTUHEHHBIX ypaBHeHui. OOG03Haya-
€TCAd B BUAE TAOMUIILI 3NEMEHTOB TaHHOW MaTpUllbl, OTPAHUUYEHHON
no 60KaM TPOCTHIMU BEPTUKAJIBHEIMU UEpTaMU, WU COKPAUIEHHO
a,|, detd, det(a,)
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Juazonars — 1. OTpe3oK MpAMON, COSTUHAOIINN IBe BEPIIWHE
MHOTOYTOJBHWKA (MIW MHOTOTPAaHHUKA), He JiexXalllue Ha ONHOW CTo-
poHe (M1 Ha onHOW Tpanu). 2. JInvuHa nuaroHanu
Jua: pamma — rpahuyeckoe n3odpaxeHne, HATIAAHO TTOKA3BIBAIO -
1Iee COOTHOLIEHUE MEXIY PasTMUHBIMUA 3HAUEHUSAMHW BETUUWH
Juamemp — nipaMas, poxoas1Ias yepe3 CepeauHE MapaeNbHBIX
XOpI JUMHWUU 2-TO TopsaKa
Juzsronkuus (JJoTUIecKoe CI0XKEHWE) — JIOTUIEecKas orepalus Ham
BBEICKA3EIBAHUAMU, 0003HaUaeMas uepes A v B; MeeT CMEBICT Hepasze-
JIUTEJBEHOTO «WIW», T. €. BRICKa3sBaHWe AV B UCTUHHO TOTIA U TOJIIBKO
TOTIA, KOTZIA UCTUHHO XOTS OBl OTHO U3 BEICKa3bBaHWH A n B

pazdeaumenbras OU3BHOHKLUS — JOTAYecKass orepalris
Han BHICKa3kBaHUAMU A 1 B, obo3Hauaemas AV B, WMeeT CMBICH
pa3nennTeILHOTO «WIN», T. €. BRICKa3kBaHme AV B MCTUHHO, KOTOa
WCTUHHO B TOYHOCTH QIHO W3 BEICKA3KIBAHWH A u B
Juck pumunanm — cuMMeTprudeckas (yHKIIMS KOpHEW MHOTOWIeHa,
KOTOpasg MOXeT OBITE BEIpaXeHa uepe3 ero Ko hUIIMeHTR; OHa obpalla-
€TCS B HYJIk TOTJIA W TOJIBKO TOTAA, KOTAA CPEeAV KOPHER MMEIOTCS KpaTHRIE

Juckpumunanm Keacpamuozo mpéxutena ax’ + bx + ¢ —
seninunHa D= b’ — dace, onpenendgouias xapakTep ero KopHeii
Hudchghe pernuuaa — tnaBHas NUHeWHas 4yacThk IMpUpalleHus QyHK-
. O0o03Hauaetrcsa yepel dy, Tae y =jf(x); paBeH IpOU3BOIHOI
thyHKIMY f (x), YMHOXEHHON’ Ha MTpupalleHe apryMeHTa
Jubdhe pernun poearue — Haxoxnenve MpoU3BONHON Unn audde-
peHIInana JaHHOW (PyHKIITUN
HHudhdhe pernup pyemocme iynxkuuu 6 mouxe — CyueCTBOBaHUE
KOHEUHOI TIpOU3BOAHOI paccMaTpuBaeMO yHKIIMK B JAHHOW TOUKe
Jlruna — uviciioBasi XapakKTepUCTUKA TTPOTAXKEHHOCTH TUHUU B MET-
pUUECKOM TIPOCTPAHCTBE, IS OTpe3Ka MPAMON COBITANAeT C paccTOs-
HUEM MeXIy ero KOHIIaMU

dauna éexmopa (HopMa BeKTOpa) — TIONIOXKUTEeRHOe 3HaueHNe
KBaI[paTHOTO KOPHSA U3 CKAJNSIPHOTO TTPOU3BENeHUs BeKTopa Ha ceds
Jloderxas’cp— npaBUIbHBII MHOTOTPAHHUK C 12 TATUYTOIBHBIMU TPa-
HsaMu, 30 pédpamu 1 20 BeplIMHAMM, B KaXI0I M3 KOTOPEIX CXOISITCS
TpU pedpa
Joxazameascmeo — criocod 000CHOBAHWA UCTUHHOCTH TOTO WIW
WHOTO CYXIEHUS

JoKaQ3amenbCmeo Om HAPOMUBHO20 — METOI I0Ka3aTelb-
CTBa, TP KOTAPOM W3 OTPULIAHUA NOKA3ZKBAEMOTO CYXIEHUSA BBIBO-
JIUTCS TTPOTUBOPEUNE; OCHOBAHO HA 3aKOHE MCKJIOUEHHOTO TPETRETO,
TIO3TOMY OTBEPTaeTCs B KOHCTPYKTUBHOI MaTeMaTUKe
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JoKa3amenbCcmeo NO UHOYK LY — J0Ka3aTeIbCTBO NCTUHHO-
CTW yTBEpXHeHWs A(#1), 3aBUCALIETO OT HATYPAJBHOTO TapameTpa #,
cnararolleecss W3 IBYX 3TAITOB: a) N0KAa3aTeJBCTBO UCTUHHOCTH A(1);
0) moKazaTeJsCTBO UCTUHHOCTU A(#) = A(n + 1)

Jipo6s — uucio, cocTosllee W3 ONHOU WIM HECKONBKUX paBHBIX
OOJIEW eMHWLIBI

feckoneunas decamuunas CpoOb — 3ATMNCH YUCIA B BUIE
NEeCATUUHOW ApobU, y KOTOPOUW HU OAWH 3HAK HE ABASETCH TTOCHE] -
HUM, HallpuMep, \E: 1,41421..., 1/3=10,3333...

decamuunas Cpodie — Ipodhk, 3HAMEHATek KOTOPOH SABISIETCS
CTETIEHBIO YMCTIAa NECATE U KOTOpas 3aITMCHIBAETCA B OHY CTPOKY,HAll-
pumep, 0,75 unm 15,5

HenpasulbHas ¢pote— Ipobb, YUCIUTENE KOTOPOI O0NBILIe 3HA-
MeHaTeJIsl, HApuMep, 17/3

ne puoduueckast ¢ potie — OeCKOHEUHas NeCITUIHAs Ipodk, KOTopas,
HAUMHAas C HeKOTAPOTQ MECTA, COCTOUT U3 HEOTPpaHUUEHHO TTIOBTQPSIOLLINXCS
TPYIITT 3HAKOB (TiepuonoB). (O0o3HAUaeTca MYTEM 3aKIJIIOUEHUS Tepuona
B CKOOKHM, HATIpUMep, /15 = 0,1333... = 0,1(3) wiu ! /7, =0,(142857)

hpasunbrast ¢ pote— Ipobb, UNCINTENE KOTOPOM MeHbILIe 3HAMe-
HaTess1, Hanpumep, 2/3, 11/17

cMelanHas ¢pode — 4NCI0, UMEIolLee LIeNyIo 1 IpodHYI0 4acTh
J{yea —1acTk KpUBOI, 3aKTI0UEHHAS MEXIY ABYMS JTIOORIMHU €€ TQUKaMiu
Eounuua — nanMensliliee U3 HATYPATBHBIX UMCE
FEouncmeennocmes — cylniecTBOBaHUE He DOQJIeE ONHOTO MaTeMaTH-
YecKOro 00beKTa ¢ 3aJaHHEIMU CBOICTBAMU
Jadana — TpedDOBAHUE ONIPEACIUTE MATEMATUIECKUI 00BEKT, YIOB-
JIETBOPAIOLINT 3aNaHHBIM YCIOBUSM

3adaua, ot pamnas K danHoi — 3anada OTEICKaHWs TI0 U3BeCT-
HOMY Pe3yJBTaTy AaHHON’ 3amauy HeKOTOPRIX € NCXOIHBIX YCIOBUT
JameHna nepemMmeHHbBIX — TIEPexX0]l OT OJHON CUCTEMBI TTepeMEHHBIX
K IPYroi TTpU BRIYUCIEHUYW WHTETPaIoB W MIPU PEIIEHUU APYTUX Ma-
TeMaTW4ecKuX 3a1ay
Janaman — 3HaK, YIOTPeONAEMEBIN B MaTeMaTUKe IS OTACIEHUS
JIPYT OT ApyTa pasiMnUHEBIX BRIpAXEeHUH, UhCcen WIW UX yacTeit

decsamuunas 3anamas — 3HaK, OTISIAIINH 1IeIyl YacThb
OT APOOHOHW TIPU TIPEACTABISHWUMN ASUCTBUTEIRHOTO YMCIa IeCATUUHON
APOORIO
JHaK

SHAK 8bipaddCeriia — 3HAK TUTI0C I MUHYC, CTOSLINIA TIepen BRI-
PaxCcHHEM U OTHOCALIWUNACH K BEIPAXKEHWIO B LIEJIOM, 3HAK TUIHOC YACTO
HE CTABUTCH, d TOJNBKOQ MMOAPA3yMEBACTCH
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decamuunbtii 3Hax — mobag 1undpa, cToglasg mocie 3arsaToi
B 3AITUCH IeHCTBUTEIFHOTO YHUC/IA IECATUIHON IpO0BIo

MaAmMEeMaAmuuecKulil 3Hax — CYMBOJI, YIIOTPEOJIIEMBIA B MaTe-
MaTUKe W He ABASIIIWACS TUMpoil UIn OYKBOW B OOBIUHOW CMEBICIE
(Hampumep: +, —, x, =, >, ~, # CUT. 1.)

3HAK 4L C/Aa — 3HAK TUTIOC WIM MUHYC, CTOALIWH Tepen YUCoM,
MMPUYEM TUTIOC YacTO HE CTABUTCH, a TOJBKO TTOIpa3yMeBaeTcs
Inamenameas — 1. B apudmeruke — 1e10e 4MCIQ, TOKAIBI-
BalollIee pasMephl I0Jiel eNMHULIBI, U3 KOTOPBIX COCTaBjleHa IpOOh,
B Ipobu a/b 3naMeHareneM apiuserca b. 2. B anredpe — BrIpaxeHUe
B B anredbpanueckoil npodu A/ B

BHAMEHAMEAD 2EOMEMPUUECKOU NPOEpecCly — TIOCTOAHHOE
N1 JAaHHOU TTPOTpeccu YUCI0, pAaBHOE OTHOLIEHUIO JI000TO €€ ueHa
(KpoMe TIEPBOTO) K TTPEBIAYIIEMY

Haumerbtuil oouwiuil 3HameHamels — HauMeHBlIee obllee
KpaTHoe 3HaMmeHaresel npodel, MpUBOOWUMEIX K OOHOMY (00lIeMy)
3HAMEHATEN o
JHaueHue — 3JIeMeHT 00J1acTy 3HaYeHUH UKW 00J1IacTU oTTpeneeHnus
(hyHKIIMU

BHQUEHUEe BEAUUUHBbI — PE3YJBTAT OLIEHKW BEJIWYWHEBI B BUIE
MMPOU3BEINEHUS OTBJIEUEHHOTO YUCa HA TIPUHATYIO 115 HEE eNUHUITY

F pubaudsicénHoe 3HaueH e — 3HAUeHNE BeJIMUMHEL, KOTOPOE MOXET
OTJIMYATECA OT UCTUHHOTO He DoJiee, 4YeM Ha 3aJaHHYIO BeJIWYMHY

cpednee s3nauenue GYHKUuL — BeINInHa, obo3Hayaemas f(x)
U oTIpenesieMasn 0jis1 QyHKIUK £ (X), MTHTeTpupyeMoit Ha oTpesKe [a; b],
thopMyOii:

b
— 1 :
f(x) = —J. f(x) dx
b-a-*
Hzeaenenue xcpnss — anredbpanueckoe NeHCTBUE, 00paTHOE NEHCT-

BHUKD BO3BCACHHWA B CTCIICHE, KOTAA TIO JAHHOW CTeeH! M T10Ka3aTesio
CTEIMEHN UHIETCH OCHOBAHUWE CTETIEHH, 0003HAYaeTCd 3HAKOM pagrKald

(/; HHHM

Hz03¢p — MHOTOTpaHHUK, BCE TPAHU KOTOPOTQ PaBHEI APYT APYTY
Hrocas6 p—npaBUIBHBEIN MHOTOTPAaHHUK, UMEIOITN T 20 TPEYTONBHBIX
rpaneii, 30 pedep u 12 BeplIWH, B KaxX 0 U3 KOTOPEIX CXOOATCS 5 pedep
Huoexc — uncnoBoii, OyKBeHHBIW WIW WHOW CUMBOJ, C TTOMOLIBIO
KOTOPOTO PasiNyaloT BRIpaXeHus, 0003HaYaeMble OIMHAKOBBIMA OC-
HOBHBIMU CUMBOJIAMH; TI0 PACTIQIIOKEHUIO OTHOCUTEIFHO OCHOBHOTO
CUMBOQJIA Pa3INuAlOT BEPXHWE U HUXHHWE, a TaKXKe TIpaBhIe U JIeBhHIE
WHIEKCHI
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Hudyxuus — nonydeHne od1LIETO yTBEPXKAEHUS , MCXONA U3 YACTHHIX
Cly4acs

MAMeMamuUUecKkas UHOYKLZ — METOI 10Ka3aTebCTBa YTBep-
XKIeHUW B MareMaruke, OCHOBAHHBIM HAa akKCUOME MaTeMaTu4yecKoi
WHAYKITMUA
Hume:ipaar — 1. O0peaHeHNE NBYX TECHO CBA3ZAHHEBIX TIOHATHI: OTIpe-
NENEHHBIA WHTETpan U HEOTIPENeAEHHEII UHTeTpas; 151 WX 0003HAUeHNA
yIoTpebiisieTcs OOUH 1 ToT Xe cimBon [. 2. Pesyistar petuerns nidide-
PEHLIMAIEHOTO YpaBHEHUS WIW CUCTEMBI JUhhepeHIIMAIBEHBIX YpaBHEHWI

HeoV pedeaérHbtil UHIMe: Pasl— COBOKYITHOCTE IIepBO0Opa3HEIX (hyH-
KITHiT, MIMEIOILIMX ONHY 1 Ty e TIPOM3BOIHYI0; obosHauaercst [Ax) dx

onpedenénnbtii unme:zpaas — Tpenen UHTETPaTbHEIX CYMM IS
JNaHHOW (YHKIIMM TIPU HEOTPAaHWYEHHOM W3MENLYeHUM pasdueHusd
MHOXeCTBa, M0 KOTOPOMY TIPOM3BOAUTCH WHTETPUPOBAHNE; A CIY-
yag TMOJOKWUTENRHOR (DYHKIIMU ONHOTO TIEPEMEHHOTO W WHTETPUpO-
BAHWA HA OTpe3Ke [a; b| paBeH Tomany MeXny TpaduKoM (HyHKIIUK
y=f(x), npAaMeIMU X = a, X = b W oTpe3KoM [a; b] Ha ocu abclucc;

b
0003HAYaeTCH C MOMOLLUBIO CUMBOJIA L HAIIpUMED, j f(x) dx
a

maOAudH bl UHMEEpasl — UCTOPUYECKN BO3ZHUKIIEE Ha3BaHUeE
HEKOTOPBIX TIPOCTEWUINX WHTETPAIOB, KOTOPHIE OepyTCs HEIOCpel-
CTBEHHO W3 TADJIWLIBI, COCTABJIEHHONW MO0 M3BECTHBIM TIEPBOOOPA3HEIM
HEeKOTOPHBIX (PYHKIIWI
Hume: pupoearue — HaxoxneHne HEOTPENLIEHHOTO W OTIpene-
JEHHOTO WHTEerpaa

epauueckoe uHme:puposaHue — TPUOIVXKEHHBIN CITOCoD
BEUMCJEHUS OMpPEeASJEHHOTO WHTeTpaJa Mo 3aJaHHOMY TpadukKy
TTIOABTHTETPANTBHONW (DYHKIIMK HA OTPE3Ke WHTETPUPOBAHUS
Hume peas — MHOXECTBO NIEACTBUTENIEHBIX UUCEN X, YIOBIETBOPSIOILINX
CTPOTOMY ABOWHOMY HEPaBEHCTBY @ < X < b, 111e @ 1 b — NeNCTBUTENLHEIS
YKCIia, Ha3kIBaeMbIe KOHIIAMYW WHTEpBaa; odo3Hauaercd (a; b) unv |a; b|

DeCKOHeUuH bl UHMEPBA/ — MHOXECTBO INEHCTBUTENRHBIX YMCE,
VIOBJIETBOPSIONINX HepaBeHCTBY X < @ (0eCKOHEUHHIN ceBa) Wik X > a
(beckoHeUHBIN CTIpaBa) WM BCS YMCIOBas OCh (DeCKOHEUHEIN clieBa
Y CTIpaBa)
Hugbcpmamurxa — KoMmeke HayudHBIX OUCLUATIIWH, W3y4alOlIUX
pasINYHBIE acTeKThl TTOHATHA WH(OPMAIIUW, €€ W3BJIeYeHus, XpaHe-
HUA, TIEPENAYN, KJIACCUPUKALINU, TIEPEPAOOTKU U T. 1.
Huhe pmarua — cOBOKYITHOCTE CBEASHWN, YMEHBIIAIOUINX HEOITpe-
JEeJIEHHOCTE B BEIOOpE PasIMUHBIX BOZMOXHOCTEN
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L pauuonarenocme — 1. Hannune B anredpanueckKoM BRIpaxe-
HUW panukana ¢ HaTypalkHBIM TokaszaTeneMm. 2. WppanmoHanwHOe
BEIpaXeHue WIK YUCIIO

aneetpauuecKkas uppauuoHalbHOCmb — WppalioHalkHOe
anredpanyeckoe Ynucio
Ke8acpamuuecKkas uppaliOHalIbHOCHb — YUCIO, KOTOopoe

MOXHO TIPENCTABUTH B BULE a+by/c , THe @ W b patmoHabHel, b#0,
€ — 1IeJ10€ TIOJIOKUTENRHOE YUCIIO, He ABJIAIIIeeCHd TIOJHBIM KBaIpaToM
Kacanue—vnanmune y1Byx KpUBEIX, IBYX TTOBEPXHOCTER MW KPUBOT U TTIO-
BEPXHOCTH ODILIEH KacaTeabHOW TUIOCKOCTA WM MIPSAMOR B JAHHOW TQUYKe
Kacameavnas—npenenbHOETTONOXEHUE CEKYILIEH, TpOXOnsALIeiiue-
pPe3JaHHYIO TOUKY KPUBOU M IPYTYIO, CTPEMSALIYIOCH KHEl, TOUKYKPUBOKI
Kamem — cTopoHa IpAMOYTOIRHOTO TPEYTOABHUKA, TTpUJIerawiias
K IIPAMOMY YTJ1Y

rpusexcauiill Kamem — KareT, IPWIETallIni K JaHHOMY OCT-
POMY YIJ1Y TPEYTQIBHUKA

npomueoAecaiull Kamem — Karet, JIEXKAWA TPOTUB IaH-
HOTOQ QCTPOTQ YIJIa TPEyroJbHUKA
Keacpanm — 1. OnvH U3 4ETHIPEX YTJIOB Ha TWIOCKOCTH, 00pa30-
BaHHBIN IBYMS MEePIIEHIUKYIAPHEIMU OCAMHY KOOpAuHaT. 2. YeTBepTh
KpyTa, CEKTOp ¢ LeHTpaTbHHM yTaoM B 90° (B TPMTOHOMETPHUH YacTo
Ha3BIBAETCH YETBEPTHIO)
Keacpam — 1. [TpaMoyTosHUK, Y KOTOPOTO BCE CTOPOHH paBHEL 2. BTo-
pas cTereHk Yicia WK airebpanyeckoro BEpaxeHns; 00o3HadaeTcs @’

noanwtit keacpam — 1. KeampaTHviif TpéxuneH, paBHBI Kpan-
paty (2.) 6uHoma. 2. Hucno, aBngioleecs KBaapaTtoM (2.) 11e10ro ymcia
Keadpuaauon — 1. B Poccuu, CIIIA — THCAYA TPWILINO-

Hos (1.), 10"°. 2. B Tepmanun, Benukobpuranun, Opanimmr — M-
JIMOH TpWUTHOHOB (2.), 102

Kubepruemurxa — nayka ob ynpaBieHUM, CBA3H U TTepepaboTKe WH-
thopmau

Kraccudpuxkauus — cvcrema COMOAUMHEHHEBIX TIOHATUN, COCTaB-
JIeHHasi Ha OCHOBe yuéTa 00LIMX TTPU3HAKOB paccMaTpUBAEMBIX 00BEK-
TOB W 3aKOHOMEPHEIX CBSA3eH MEXIy HUMU

Koaebanue ¢iynxuuu — pasnocTe MEXIy BepXHeM 1 HUXHeit rpa-
HAMMW 3HAYEHWH (DYHKIIMWA HA MHOXECTBE 3HAYEHW I apTyMeHTa
Koaaruneaprocme — cpolictso BekTopos (1.), 3akiouamwouieecs
B TOM, UYTQ OHM JIeKAT Ha MapaielbHBIX TIPSIMBIX WKW HA ONHOI Mps-
MO ; KOMITOHEHTR KQJUIMHEAPHBIX BEKTOPOB MPOTIOPIIMOHAIBHE
Komnaanapruocmes — cpolictBo BekTopoB (1.), 3akiouamouieecs
B TOM, UTQ BCE OHU TIapasieIbHEl QOHONR TIOCKOCTH
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Komrnonenma — onyiH U3 3J1eMEHTOB, COBOKYITHOCTE KOTOPRIX OTI-
penensgeT NaHHBIM MaTeMaTUueCKUi 0OBEKT
KOMTIOHEHTA @eKrrc pa no ocu — Bextap (1.), Hauano ¥ KOHELl KOTOpoTo
CYTE TIPOEKIIMK Havasla M KOHIIA TAHHOTO BeKTOpa Ha 3a0aHHYIO OCh
Korn: pysumnocme — OTHOLIEHNE 3KBUBAJIEHTHOCTH HA MHOXECTBE
TeOMETPUUIECKUX (PUTYDP (OTPe3KOB, YIJIOB U T. [1.), YCTAHABIWBAEMOE
C TIOMOIUBIO KaKOW-Nubo TPyImel mpeodpazoBaHuii. B eBKINUIOBOM
TeOMETPUM KOHTPYSHTHBRIMU CUUTAIOTCA (DUTYPHI, KOTOPBIE MOXHO
COBMECTUTE TTIOCPEACTBOM NBUXEHUI
Korncmanma — BeKTOpHad WX cKalgpHasd BeJIMUWHA, COXPaHAI-
1Ias TMOCTOAHHOE 3HAYeHWE B LIMPOKOM KpyTe 3amau
Konyc — reoMerpuueckoe Tes0, OTpaHMYEHHOE OIHOW M3 TONOCTER
KOHWUECKOW TTOBEPXHOCTH W TUIOCKOCTBIO, KOTOpas TEpeceKaeT 3Ty
TIOBEPXHOCTE U 00pa3yeT OCHOBaHUE

APAMOU KPYeoeol KOHYC — KOHYC, BBICOTA KOTOPOTO MafaeT
B LIEHTP KPyTa, CJYXKaIleTo er0 OCHOBAHUEM

YCeuéHHblii KOHYC — FeOMETPUUECKOe TENQ, 3aKII0UEHHOE MEXy
OCHOBaHUEM KOHyCa W TIJIOCKOCTBIO, TIEpeceKalwlleil KOHyC Tapa-
JIENEHO OCHOBAHUIO
Konwsronxuusa (10r14eckoe yMHOXEHWE) — JIOTUYecKasd orepaivs,
thopManusyolias 0dpa3zoBaHWe BRICKA3BIBaHUA <A W B» W3 BEICKa-
3BIBAHUR A W B; KOHBIOHKILIWSA BBRICKa3kBaHUN A u B obo3Hauaetcs
ArB A& B, A+ B, oHa UCTWUHHA TOTIAa W TOJBKO TOTIa, KOTIa
WCTUHHEI 00a BRICKA3kIBaHUA A 1 B
Kocpounama — onHo 13 4rcesl, COBOKYITHOCTE KOTOPBIX XapaKTe-
PU3YET TIOJIOXKEHWE TOUKHW; Kaxasd KOOpAWHATA UMEET CBOW TTOPSA-
KOBBIT HOMEP B 3TOW COBOKYITHOCTH
Kocpounamuer — 1vicna, B3ATHE B ONIPeNeSEHHOM TTOpSIKe U Xapak-
TEPUIYIOLLINE TTOJNOXEeHWE TOUKY Ha IMHWU, Ha TNIOCKOCTH, Ha TTOBEPX-
HOCTHW WIW B ITPOCTPAHCTBE

derxa pmosbt Kocpdurnamst — 1. TIpaMoniHeiiHee KOOpIMHATE —
KOOPIAWHATEI, OTpenesisieMble ¢ TOMOILBIO 33JaHusl Hadajla KOOpAWHAT
W TIEPECEKAIOIINXCA B HEM TIPAMQIMHEWHBIX KOQPAWHATHRIX OCel; U3
TIPOU3BQJIEHON ToUKKM P TI0 3a0aHHOMY 3aKOHY TIPOBOIATCHA TIPSMEIE,
TIEPECEKAIDIIINE KOOPAWHATHRIE OCU B ToYKax £, yucna, xapakrepu-
IYIOIIME TIQOXKEHUS 3THUX TQUEK HA COOTBETCTBYIOLINX OCHX, ABJISIOTCH
koopauHataMu Touku P. 2. [TpaMoyrofsHEIE KOOPAWHATH — TPAMO-
JIVUHEeWHEIE KOOPAWHATEI, Y KOTOPEIX BCE OCH B3aMMHO TIEPIIEHIWKY-
NIPHE ¥ U3 TIPOUIBOIRHON TOUKW P OTyCKaloTCA TIEpTeHAVKY/ISIPEl HA
3T OCH; KOOpPIWHATAMU TOUKMW P IBISIOTCA YWC/A, XapaKTepU3yoLIe
TIOJIOXKEeHWA OCHOBAaHWHA TIEPIIeHANKYJIAPOB HAa COOTBETCTBYIOLIEH OCH
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Kcpernws — 1. Pesynrrar onepaliuv u3BjieueHusa KopHsa. 2. Pelurenue
ypasHeHud. 3. Yucno, obpauiatoiiee MHOTOWIEH B HYJIb TTOCIE TTIOACTA-
HOBKH €70 BMECTO TIepeMeHHO!

KpamHblil KCpeHs — KOpeHw (3.) x = a MHorowieHa f (x),
00JIafaloIIMii TeM CBOMCTBOM, uTo f(x) menurca Ha (x — a)*, tae
k> 1 — KpaTHOCTE
Kocerxanc — TpuroHoMerpuueckas (QyHKIIUA, OTpenenseMas Kak
eNVWHWIIA, NeJIEHHAasd Ha CHUHYC TOTO Xe apryMeHTa; o0o3HadaeTc
COSeC X WIW CSC X
Kocunyc— onHa 13 OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKITUI YTa;
OTIpenenAeTCd Kak adcicca TOUKW, UMEIOIIEH caeayiolme moJspHEe
KOOPIWHATHL: paquyc-BEKTOP PaBHBEIN eNWHWIIE W TIONAPHEIN yTOaI X;
0003HauaeTca cos X
Kocunycouda — tpapyk PyHKIINM KOCUHYC B IeKapTOBOW CUCTEME
KOOPIAWHAT, TIepuoaudeckas KpuBasg ¢ TIepuoigoM 21, CUMMETpHUUHAas
OTHOCUTEJNBHO OCH OpPAWHAT, OTIWYAETCd OT CUHYCOMIH CABUTOM
10 OCU abC1IMCcC BJIEBO HA 71/2
Komarnzenc — TpuroHoMmeTpuueckasa (QyHKIINSA, oTpeneaseMas Kak
OTHOIIIEHWE KOCUHYCA apTyMEHTA K €T0 CUHYCY; 0003HaYaeTca ctg X
Komanecencouda — tpadpvk GyHKIMHW KOTAaHTEHCA B AEKApTOBOM
CHCTEeMe KOOPIAWHAT
Kosdhpuuuernrm — 111cnoBoil MHOXUTENE TIPU OYKBEHHOM BRIpa-
XeHWW, U3BECTHBRIII MHOXWTENEL TTPU HEU3BECTHOM BBRIPAXKEHWW WIW
TIOCTOSAHHBIN MHOXWTEE TIPU MIepeMEHHON BeTMUHe

KoahPuyuerm mrnoeoureHa — Ko3hOUITMEHT ITPU KaKOM-JTUO0
W3 WIEHOB MHOTQUJIeHa

Ko3ppunenm nododus — YNUCIO, HA KOTOPOE YMHOXKAaeTcCH
JITWHA KaxO0TO OTpe3Ka IMpU Mpeodpa3oBaHuM TTOL00US

Koahhutiuenm v ponc pruonaterocmi — ancno k=0 B hopmyie
Y = kX, BRIpaXalolleH MpaMylo TIPOTIOPLMOHAIBHOCTE BEJIMYWH X U Y

cmapuinil Ko3gpgutiuenm — Ko3hOUIIMEHT TpU TOM uJieHe
MHOTOQUJIeHa, KOTOPBRIT UMeeT HAauDQIIBIIYIO CTETIEHE

Y2080l Koaghguyiwerm — TaHTeHC YTJIa MeXIy TaHHOH| TIpAMOH
W OCBIO adCITHCC
Kpamroe — uucno, paBHOE NAHHOMY YUCITY, YMHOXEHHOMY Ha 1IeJ10e

HauMeHbliee o0uee KpamHoe — HaUMEHBIIEe U3 BCeX 0DIINX
KpaTHEIX KOHEYHOTO MHOXKECTBA HATYpalbHBIX YHCEN; U1 MHOTOWIEHOB
W3 ODIIMX KPaTHBIX BRIOWPAETCs MHOTOWIEH HAUMEHBIIEH CTeTlleH!

oOuee K pamHoe — HaTypaILHOE YHCIO, AesAlieecs 0e3 ocTaTka
Ha Kaxno0e U3 JAaHHOW COBOKYITHOCTH HATYpaJibHBIX YWCEJ; aHaJo-
TUYHO OTIpenesaeTca obdliee KpaTHOEe COBOKYITHOCTH MHOTOWIEHOB
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Kpueas (nvnug) — 1. Tlnockasg KpyuBasg — MHOXECTBO TOUEK TIIOC-
KOCTH, KOOPIWHATH KOTOPHIX YAOBIETBOPAIOT ypaBHeHUO F(x, y)= 0.
2. MHOXeCTBO TOUeK, KOOPAMHATE KOTOPEIX CYTE (PYHKLIMM OIHOTOQ
NeWCTBUTENRHOTO TIapaMeTpa, 3adaHHble Ha OTpe3ke WKW Ha Bceit
YMCJIOBOI OCH. B paznnuHBIX 00JaCTIX MaTeMaTUKU K 3TOMY OTIpENeie-
HUIO N00ABIAIOTCH T€ WIW UHBIE TOTIOIHUTENBHBIE OTPAHUYEeHWSA

8HUCAHHAA Kpuéas — KpUBas, KOTOpasd KacaeTcs KaxIoil cTo-
POHBI JAHHOTO MHOTOYTOIRHUKA W pacTioiokeHa BHYTPU Hero

nReeapuhmuueckas kKpueas — TpahuK norapuiMudecKoit
(DYHKIIMW B IeKapTOBOW CUCTEME KOOPIAWHAT

ONUCAHHAS KPUBas — KpUBasi, Ha KOTOPOH JieXaT BCe BePIIWHE
JAHHOTO MHOTOYTOJIBHUKA

APOCIMPAHCIMBEHH A KPUBAsT — KPUBadA, He BCE TOUKU KOTOPOi
JIEXAT B ONHON TUIOCKOCTU
Kpye — uacTh TUIOCKOCTH, OTpaHWUeHHAas! OKPYKHOCTRIO U colepxXa-
1Iasi e€ LeHTp
Ky6 — 1. TTpaBUnbHEIM MHOTOTpaHHWK, UMEIOLINIT 6 KBaOpaTHRIX Tpa-
Hell, 12 pebep 1 8 BepllIWH, B KaxXO0W M3 KOTOPRIX CXOAATCA IO, TIPs-
MBIM yTJIOM 3 pedpa. 2. TpeTss cTeneH: Yncaa WIN anredpanieckKoro
BRIpaXeHus; o0o3Hauaercs a’

Jemma — BcmoMoraTeEHOE YTBEPXKIeHUE , UCTIONB3YEMOE IJ15 OKa -
3aTeJILCTBA OOHOU UKW HECKQIBKUX TEOpeM
Jurnevurxa — VHCTPpyMEHT 11 TIPOBEASHUS TIPAMON TUMHUUW

Accapudmiueckas (Cuémnasn) AuHeiKa — MeXxaHunieckoe Mo-
JENVpYyIolee yCTPOICTBO, UCTIONB3YeMOe ISl BRITIONMHEHUST ¢ HEDO -
1101 TOUHOCTRIO PA3TUUHEIX TIPUOIMKEHHBIX BEIUMCISHWI: yMHOXEH1e
W JIgNieHre Uuces, BO3BeleH e B CTeTIeHE U U3BJIeUeHWe KOpHS U Ip.
Jurnus (kpysas)

BEPMUKQMAbHAS AUHUS — B JEKAPTOBOHW CUCTEME TIPSAMOYTOJb-
HBIX KQOpAWHAT — TIpsiMasi, TlapaajefbHas OCH anmaukar (B TIpo-
CTPaHCTBE) WIW OCU OPAWHAT (HA TUIOCKOCTH)

26 PUBOHMAAbHAS AUHUS — B IEKAPTOBOI CUCTEME TIPSAMOYTONb-
HBIX KOOpOWHAT — TIpAMasl, TlapaienkHas 1iockocTd x(Oy (B TIpo-
CTPAaHCTBE) WIW OCH adCITUCC (Ha TNIOCKOCTH)

kocpounamuas aunus — 1. Jliodas nvuHus, TIpyuHanIexanas
KakoMy-1100 13 onHOMmapaMeTpuIeckKuX CeMeiicTB KpUBEIX, 00pasyio-
UIMX CUCTEMY KPUBOJIVMHEWHBIX KoopnuHatT. 2. KoopnuHaTHag och

Apamast AuHisT — MHOXECTBO TOYEK B €BKIWUIOBOU TIJIOCKOCTH,
MPSAMOYTOIBHEIE NEeKAPTOBB KOOPAWHATH KOTOPHIX (X,V) YyIOBJe-
TBOPSIOT ypaBHEHWIO ax + by + ¢ = 0, rne @ v b He paBHH HYJIIO
ONHOBPEMEHHO
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C(pedHss AUHUAL — OTPE30K, COSNMHSIOINIT CepenHEl IBYX CTO-
POH TpeyroJBHWUKA MW cepedUHBl DOKOBRIX CTOPOH Tparelnu
Jucm MéEbuyca — onHOCTOPOHHSAA TTOBEPXHOCTE, TTOIYYAIOIIAACS
TIPY CKJIEUBAHUM TIPOTUBOIIONOXHEIX CTOpoH AB 1 A'B' npamoy-
roneHuKa ABB'A' Tak, uTO Touka A OTOXIecTeasieTcs ¢ B, Touka B
oroxnecTeasgercs ¢ A'
Hozapudhnt — norapudm uncna b no ocHoBaHuio a #
decsamuunbtii 102apugm — norapudum 1o ocHosanmio 10; 0603-
HauaeTcs yepes lg a
Ham) paibHbtilt a0zapugm — HYHKUUA, 0OpaTHas HaTypaib-
HOW TIOKaszaTeNnsHOW (PyHKIMU ¥ = e*; obo3HauaeTcd yepe3 x = In y
1 MOXET paccMaTpUBaThCA Kak JlorapudM 4UCa ¥ o OCHOBAHUIO €
aoeapudm uucaa b no OCHOB8aHLIO G — TIOKA3aTeNb CTEIIEHH,
B KOTOPYIO Hamo BO3BECTH YUCJIO @, YTOOB MONYUUTE YUCTO b; 000-
3Hauaercs log b
Hozapudhrmurxa — rpadpuxk HaTypansHOTrO norapudmMa
Joecapudhru poearnue — nelictsvie oTEICKaHWUA JoTapudmMa 1Mo JaH-
HOMY UMCITy U OCHOBaHUIO JIoTapu(pmMa
Homanan
AOMAHAsT AUHUS — TIOCIENOBATENFHOCTE OTPE3KOB (3BEHEEB),
KOHEIl KaXIOoro U3 KOTOPHRIX (KpoMe TIOCENHET0) ABIAESTCS HAuaIoM
CIEAYIONUIETO U CMEXHEIE OTPE3KW He JIeKaT Ha ONHOW TTpSIMOi
BRUCAHHAA AOMAHAsZ2 — JIOMaHas, KOHUB 3BEHBEB KOTOPOH
JIeXaT HAa JAHHOW KPUBOKA
Jyu (3aMKHyTas TIQIYTIPsAMAast) — YacTh TIPSIMOI, pacTioNIoKeHHas TIo OOHYy
CTOPOHY OT KAKOW-TU00 TOUKH 3TOH TIPAMOI ¥ BKJIIOYAIOIIAS 3TY TOQUKY
Maxcumym — 3HaueHune (PyHKUMM WIW (DyHKLIMOHANA, KOTOPOe
He MeHBllIe JIIo00To U3 3HaueHU e€ (ero) B HEKOTOpOH OKpeCcTHOCTH
apTyMeHTa
afcoaromHublit MaKcumym — HauOONBIIWIT U3 MaKCUMYMOB
JaHHOM QYHKIIUKM WIW JaHHOTO (PyHKIIMOHANa
Manmucca — npobHas 4acTk JeCATUYHOTO Jorapudma uucia
Mamemamurxa — HayKa 0 KOJNWUECTBEHHBIX OTHOIIEHUSX U TTPOCT-
PaAHCTBEHHEIX (DOpMax NeliCTBUTERHOTO MUpPa
BbICUIAST MAMEMAMUKa — TPATVIIMOHHOE Ha3BAHWE COBOKYITHOCTH
paznesioB MaTEMATUKH, U3yYAEMBIX B BEICIIMX YUEOHBIX 3aBeACHUAX
InreMeRmapHas mamemamuKa — TpaaulIMoHHOe Ha3Ba-
HUE COBOKYITHOCTHW Pa3AesioB MaTeMaTUKW, U3YYaeMBIX B CpelaHel
IKOJIe
Mampuya — cMBOJIBLHAA WIM UYMCJIEHHAsA XapaKTepUCTUKAa CHUC-
TEMEI IMHEWHEBIX ypaBHeHW . UMeeT BUI TpAMOYTONRHOM, uallle KBa -
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paTHOMW TAOIUIIBI, OTPAHWUYEHHONW MO 00KAM KPYTJIBIMU CKOOKAMUW WJIH
JNBOWHBIMU TIPAMBIMU TUHUAMU (cm. C. 31)
Meoduana — 1. O1pe3oK NpsIMON, COETUHAIOLINI BEPLUMHY TPEYTQIE-
HWKA C cepeAHOI MpOTUBOJEXKallIel cTopoHsl. 2. JnrHa Menvader (1.)
Muaauapd— TRICAUYA MIITNOHOB, 10° = 1 000 000 000
Muaruon — THICSYA THCAY, 10° =1 000 000
Murnunriym — 3Hauenne QyHKUIVMA WIK (PYHKIIMOHAJA, KOTQpOe He Mpe-
BOCXQOWT JTI000E 3HAUEHHUE e€ (er0) B HEKOTOPOI OKPeCTHOCTU apTyMEHTa

abCOAOMHBLIE MUHUMYM — HANMEHBIIWN U3 BCeX MUHUMYMOB
JNaHHOW (HYHKIIUY WKW JaHHOTO (PyHKIIMOHaNa
Munyc — mateMaTU4ecKUi 3HAK «—», WCTIOJAB3YeMBIN KakK 3HAK
Tepexona K IMPOTUBOTIQNOXKHOMY 3JIeMEHTY (—a), 3HaK BEUUTAHUS
(@ —b), 3HaK MpUOIMKEHUS K TTpeney cieBa (x > a—0) u T. 1.
Munyma, yero6as — enHNIIa BeTWUHMHE yIJa, paBHas 1/60 rpamyca
Mhruoeoi panrurx — 1e10, OTPaHUUEHHOE TIOCKUMH MHOTQYTQIEHUKAMU

APasuUabH bl MHOEOE PAHHILK — MHOTOTPAHHUK, ¥ KOTOPOTO BCE
TPAHU — PaBHBIE IPABUJIbHBIE MHOTOYTOJIBHUKU U BCE MHOTOTPAHHBIE
VIJIBI PABHEI
Muozoyeoabrux — TI0CKadA TeOMETpUUECKas (PUTypa, OTPaHWYEH-
Hag 3aMKHYTOW JIOMaHOH

KPUBOAUHCLH LI MHOZ0Y20AbHUK — YACTE TTOBEPXHOCTH, OTpa-
HUYEHHAA 3aMKHYTOW JIMHUEH, COCTOAIIEH U3 YT, JIEXAIIUX HA 3TOH
TIOBEPXHOCTU

APAsUAbHbII MHOE0Y20AbHIUK — BBITIYKIBEIA MHOTOYTOJIBHUK,
Yy KOTOPOTQ BCE CTOPOHEI W YTJIBI PaBHEI MeXOy CODOT
Muoeouaen (MONMHOM) — (PYHKIINA, B KOTOPOW TTepeMeHHEBIE yJa-
CTBYIOT TOJBKOQ B NIEHCTBUAX CJOXEHWA, BRIUMTAHUA U YMHOXEHUS
(BKJIIOUAs BO3BENEHUE B 1IEIVIO TTOJIOXUTENBHYIO CTETIEHE )
Muosxcumoe — TiepBBIA U3 IBYX COMHOXUTENENH B TPOU3BENeHUW
Mruooscumeas — 1. BTopoit COMHOXWTEN:R B TIPOU3BEISHUM.
2. ool 13 COMHOXUTENel B passioKeHUW Yucia UIW anredpanue-
CKOTQ BEIpaxKeH!s B TTpOU3BeIeHNE

A POCMOL MHOMCUMEAD — NIENTVTENE LIENOTO YNCA, ABIAOIINICS
TIPOCTEIM UMCJIOM

COCMABHOI MHOMCUMENLL — NCIVTENE 11eJ0TO YKC/a, SBI0-
UIUCA COCTABHBIM YHUCIOM

Moodeas — aHanor gBIEHUA, COXPAHAIOUINN €ro CyUIECTBEHHEIE
YepTH U CAYXKAUIWH IS eT0 U3yueHUs
mamemamuuecKkas modeas — TpUOIUXKEHHOE OIMcaHue

Kakoro-Jubo KJjacca SBJIeHWH, BRIpaXeHHOe ¢ TTOMOIUBID MaTeMaTH-
YeCcKOH CUMBQIWKH
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Modyaes —anicnoBas xapakTepUCTHKa Kakoro-a1ubo odbekTa
MOCYAb 8eKmcpa (HOpMa BeKTopa) — TTOJI0XKUTENRHOE 3HaUeHe
KBaIPaTHOTO KOPHSA U3 CKANSIPHOTO TTPOU3BENeHUs BeKTopa Ha ceds
MOCYAb OelCmEUMENBHO20 HIICAaQ @ — HeOTPULIaTeIEHOS YHCJIO,
0003HAYaEMOE | a | , KOTapoe paBHO @ 1i1d @ > () u paBHo —a 11 a < ()
Haxaonnan — nipamas, Tiepecekaloliiasi 1aHHYIO TTpSAMYIo MW THIOC-
KOCTE TIOJ] YIJIOM, OTJIMYHBIM OT MTPAMOTO
Hawaao xocpdunam — Touka miepecedeHus oceif KOOpIAWHAT SIB-
JIA0111aACA HaualoM OTCUYETa; 0OBIUHO 0003HauaeTca OykBoi O
Herpe portenocme — nokanbHas XapakTepucTuKa QYHKIUIWHU, TTOKa-
3BRIBAIOLLIAS, YTO CYLIECTBYET TIpenes (pyHKIIMK B 3aJaHHOI TOUKe W OH
paBeH 3HaueHW1o HYHKIIUK B 3TOH TOUKe
Hernpomuecpenueocmes — HeBO3MOXHOCTh BBIBECTW W3 NAHHOW
CUCTEMBI AKCUOM JIBa TTPOTUBOTIONOXKHBIX YTBEPKISHMS
Hepaeerncmeo — popmyia, cocTosIas U3 ABYX BRIPAKEHUN, MeXy
KOTQPBIMU TIOMEIIEH OAWH U3 3HAKOB >, >, <, <, #
Hoaws (Hyns) — onxa u3 mudp B 3aITMCH YUCIa, 03HAYAI01IAs] QTCYTCT-
BUE eMHUII B JAHHOM paspsiie
Honte p— HaTypanbpHOE UMCIIOQ, COOTBETCTBYIONIEE JAHHOMY 3JIEMEHTY
TOCAeN0BaTENEHOCTH
He¢ pmaas — nepnieHANKYIAP K KacaTenbHOM TUIOCKOCTH WK K Kaca-
TeILHOW B IAHHOW TOUKE
Hymepauus — 1. Cuucnenve — COBOKYITHOCTE TTPUEMOB 0003HAUe-
HUS 1 HAUMEHOBaHMs HAaTypalkHBIX urces. 2. BlauMHo oqHo3HAUHOE
COOTBETCTBUE MEeXIy NaHHBIM MHOXECTBOM W TOIMHOXECTBOM MHO-
KeCcTBa HATypalbHBIX UMCE
apabcKas HYMepatjis — CUCTeMa 0D03HAUEHUS YUCE) C TTOMO-
weio uudp 0, 1, 2, 3,4, 5, 6, 7, 8, 9, KoTophie 0003HAYAIOT YNCIIO S0~
HUII B KaKIOM paspsiie B 3aBUCUMOCTH OT CBOETO TTOIQXKEeHNS
PUMCKasa HYMEPpaUUsl — CUCTeMa 0003HAUEHUS YHCe C TTOMO-
weio uugp I, X, C, M, o003HauawIiInX AECATUUHBIE pa3psaibl
1, 10, 100, 1000, v mudp V, L, D, 0bo3HaUamOIINX TTOJOBUHEI pa3ps-
OB, T. €. 5, 50 u 500
Ob.aacme — HETTYCTOE CBA3ZHOE OTKPHITOE MHOKECTBO TOUEK
0bJacTh ompenefeHnuss — MHOXKECTBO BCeX TIepPBRIX 3JeMEHTOB Tap,
COBOKYITHOCTE KQTOPHIX OTIpeieseT NaHHOe COOTBETCTBHE, B YaCTHO-
CcTU (HYHKIINIO, OTIepaTop, oTobpaxeHue
Obozrnauenue, mamemamuuecKoe — TPaBUIO CUMBOJIITIE-
CKOTOQ BBIPaXEeHWH MAaTEMaTUUYECKOTO 00BEKTA C TTOMOIILIO OYKBEH -
HEBIX, TMPOBHIX U CTIELIMAJBHEIX MAaTeMaTUIeCKHUX 3HAKOB, a TAKXe
WX PACTIONOXEeH U
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Ot pasyrowman 2unep6o.abr (3111TICA) — TIpAMasd JTUHUS, OTHOCH-
TENBHO KOTOPOit KpuBasi CUMMETpUYHA (1151 TUTIepOOsl Ha c. 25 —
mHua AB; nns snnunca Ha ¢. 27 — nunus AB)
Ob6s&m — HeoTpULIaTebHAA aNIUTUBHAS (QYHKLINSA TPEXMEPHBIX TeO-
MeTPUYECKUX TeJl, HE MEeHSIolIas CBOEro 3HAa4YeHWsA MPU IBUXKEHUU
TeNa W paBHas eqUHUIIE Ha eNMHUUYHOM Kyde
Oea.1 — 3aMKHYTad BBIMTYKJIadA TUIOCKas KPUBAsl C HETTPEPBIBHO U3Me-
HAIOLLIENCH KacaTeJbHOI
Odncpodrocme — 1. CBOICTBO CUCTEMEI aNredpandeckKux ypaBHe-
HUH, aTakke quddepeHIIMantHBIX ypaBHEHUI U UX CUCTeM, 3aKII0-
yalolleecsl B TOM, YTO YMHOXEHWe pelleHusl Ha J1000e TOCTOSTHHOe
YUCIO CHOBA JAET pelieHue. 2. CBOUCTBO (DYHKIINM, 3aKII0YAIOIIEeCs
B TOM, UTO TIPY YMHOXEHWH BCEX TIEPEeMEHHBIX HA OHO W TO Xe UUCIO
a 3HaueHWe PYHKIUIMW YMHOXAETCS Ha a" (kA — cTerneHk ONHOPOIHOCTH)
Odrnouaen — 1. Anredpanueckoe BEIpaXeHUE, B KOTOPOM TIOCIEIHUM
JNeHCTBUEM SIBJISIETCS] YMHOXKEeHWEe WK BO3BeIeHNe B CTETIeHE; TIPUMEpPHI:
5x)3%; Pt 2(a + b) 2. MHOTOUIEH, COCTOALINIA U3 ONHOTO YieHa
Ok pyeaernue — 3aMeHa uncia pUOIMKEHHBIM 3HAUSHUEM, TIPH KOTOPOit
BCE LIMGIPHI TIOCHE 3a0aHHON 3aMEeHSI0TCA HYJISIMU, Hanpumep, 537 =~ 500;
B ApOOHOI YacTU 3TH HYJIW OTOpackIBaoTes, Hanpumep, 0,537 = 0,5

OKpyeaeHue ¢ uz0bimMKOM — OKpPyTJIeHue, TPU KOTOPOM
KTIoc/aenHelt U3 coxpaHsAeMBbIX 3Hauallux 1udgp mpudapiasieTcs enu-
HUIIA; 3TO TTPOUCXQAUT B TPEX ciIyuasix: 1) ecu TiepBast U3 3aMeHsAeMEBIX
undp paBHa 9, 8, 7,6, vanpumep, 13 971 =~ 14 000; 2) ecnu mepnad
W3 3aMeHsIeMBIX TUdp paBHa 5 U 32 Heil cienyioT IpyThe HeHy/leBhIe
undpel, Hanpumep, 13 571 = 14 000; 3) ecnu nepBasg U3 3aMeHAEMBIX
uMdp paBHa 5, 33 Hell HeT HeHYJIeBEIX UG, a TTepen Hel CTOUT HeUET-
Hag umdpa, Hanpumep, 13 500 = 14 000

OKpyeneHue ¢ HedocmamiKom — OKpyTJeHue, TIpU KOTOPOM
TIOCJIENHSST COXpaHsieMasl B UMC/e 3Havalias 1uundpa octapisercs 6es
U3MEHEHU ; 3TO TTPOUCXOAUT B IBYX CAydasax: 1) ecnu riepBas U3 3aMe-
HseMBIX TUGhp pasHa 0, 1, 2, 3, 4, Hanmpumep, 14 071 = 14 000; 2) ecaun
TiepBas U3 3aMeHsAeMBIX 1T paBHa 5, 32 Helt HeT HeHyNeBRIX 1THdD,
aTtiepen Hell cToUT ue€THas 1udpa, Harpumep, 14 500 = 14 000
Ok pysscrHocmu, KOHUCHI puuecKkue — OKPYXHOCTU, MMelollne
001IMTE LIeHTP W HepaBHBIE BETWUWHE PanuyCcoB
Ok pysscHocms — MHOXECTBO BCeX TOUEK TIOCKOCTH, HAXOISLLIMXCS
Ha OIIHOM W TOM Xe€ TTOJIOXKWUTENBFHOM paccTosdHUU R (panuyc okpyx-
HOCTH) OT HAHHOW TOUKH 3TOH TIOCKOCTH (1LIeHTpa OKPYKHOCTH)

BRUCAHHAA OKPYICHOCH S — OKPYXKHOCTB, KOTOpAs KacaeTrcs
KaXIOW CTOPOHHBI JAHHOTO MHOTOYTOJIBHUKA
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ONUCAHHAA OKPYICHOCH b — OKPYXKHOCTh, KOTOPOW TIpUHAaLJie-
XaT BCE BEPIIWHBI JAHHOTO MHOTOYTOJBHUKA

CONPUKQACAIOUAACA OKPYHCHOCH b — TIPENEIBHOE TTOJIOXKEHTE
OKPYKHOCTH, TTPOXOAALIEH Yepe3 NaHHYI0 TOUKY P KpUBOil U ABe Ipy-
rie Touku P, u P, kpusoi, korna P, u P, ctpemsarca Kk P
Oxma3scp — NpaBUNBHEIN MHOTOTPAHHUK, UMEIOLIWNA 8 TPEYTONBHEIX
TpaHeii, 12 pébep 1 6 BepIIH, B KaXI0H 13 KOTOpoit cxonsaTces 4 pebpa
Ornpedeaenue — 1. 3amannie MaTeMaTUUECKOTO 00BEKTA, TTO3BOSI0-
1Iee OMHO3HAYHO OTINYaTk ero oT npyrux. 2. [Tonyuenue pesynwrara
Cplunama — BTOpasi U3 AEKAPTOBEIX KOOPAWHAT TOUKU
CpmozonaabHOCHB — PABEHCTBO HYJIIO CKAIAPHOTO TTPOU3BENeH U
000 TTapkl U3 3a0aHHOW CUCTEMBI BEKTOPOB
Ocroearnue — 1. Ilnockas Win npaAMoIWHelRHas 4acThk TPAHWLIBI
TreOMETPUUYECKOW (PUTYPHI, TI0 ONHY CTOPOHY OT KOTOPOHW pacriono-
XeHa Bca urypa. 2. Touka riepeceueHus mepreHIuKyIsapa K TpsaMoi
WY K TUIOCKOCTH € 3TOW MpAMOI Wi tuockocTeio. 3. HatypansHoe
YUCI0, KOTOPOe B NAHHOW TTO3ULIMOHHOW CUCTEME CUMCIeHWUS M30-
OpaxaeTca eNVWHWIIeN BTOPOTO pas3pdana; UMCIQ pPasIudyHBIX LTUQpP
B CHCTEME CUUCJIEHUS paBHO e€ ocHoBaHWo. 4. Hucno, Bo3zBonumoe
B cTereHs. 5. Hucno, kotopoe, Oynyuu BO3BeAEHO B CTEIIEHE, ITOKA3a-
TeJk KOTOPOIT paBeH Jorapudmy, Ja€T JorapuMUpyeMoe UuCIo

gepxree ocHogarue — ocHoBaHue (1.), IO KOTOPEIM (YCJIOBHO)
pacriofiaraeTcs reoMeTpuieckas purypa

HuxcHee ocHo8arue — ocHoBaHue (1.), Hal KOTOPEIM (YCJIOBHOQ)
pacriofiaraeTcs reoMeTpuieckas purypa
Ocmamox — HanMeHBllIee TTOJOXUTENRHOe YUCI0, KOTOPOE MOXKHO
TIOAYIUTE U3 AETUMOTO, BRIUMTAS U3 HETO pasiInuHbBIe KpaTHRIE NeIH-
TeJs
Oce — 1. Ilpgamad, Ha KOTOPOH MTYTEM 3aMaHUa €eAMHUYHOTO BeKTopa
yKa3aH®l HallpaBlieHWe, equHUIA IJMHE U Hadano orcuera. 2. Tlpa-
Masi UM OTPE30K, UTPAIoIINE OCOOYIO POk 118 JaHHOW TeoMeTpuue-
CKOM (hUTYypHI WU IJ1s1 Tpeodpa3oBaHus

oce abcyucc — NepBasg U3 ocel NeKapTOBOW CUCTeMBl KOOPAWHAT
Ha TUTOCKOCTU WX B IPOCTPAHCTBE

OCb QNMAUKam — TPEThA U3 OCel NeKapTOBOW CUCTEMEI KOOPIU-
HaT B TTIPOCTPAHCTBE

deitcmeumenovras oce — 1. Ock abcunce Tpyu U300pakKeHH
KOMTUIEKCHBIX YMCeN Ha MI0CKOCTU. 2. OTpe3oK MeXIy BEpUIMHAMU
TUTIEPOOIIBI

KOCPpOUHamHas 0Ccb — UYaCTh CUCTEMEI KOOPIMHAT, ABJISIONUIASCS
TIPAMOI ¢ 3aJlaHHBIM Ha HEW HarpaBieHUEM
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0OChb ¢ pouHarm — BTOpasa U3 ocelf neKapToBOH CUCTEMEBI KOOPIWHAT
Ha TIJIOCKQOCTH WK B TIPOCTPAHCTBE

OCb cummempuu — TpAMasd, OTHOCUTEIBHO KOTOPOW CUMMET-
PUUHO 0TODPAXKAIOTCA TOUKU TTPOCTPAHCTBA, TUNIOCKOCTHA WX TIPSIMOT

YUCACBAST OCH — TIPpSIMAst, CyxXalias sl U300paxKeHns: NeHcTBU-
TeJIBHBIX UMCEJT, Ha KOTOPOit 3a0aHel: TouKa () Havana oTcuéTa, ToJIox I -
TeJIBHOE HaTIPaBJIeHWe OT TOYKKW (J W eNMHUYHBII OTpe30K (MaciiTad)
Omrnowenue eeaunun — Bripaxenue a . b, 11e a 1 b — HEKOTOpHIe
MaTeMaTHUeCKUe BeJTMUNHEI
Om pezox— 1.YacTe TpsAMOIA, 3aKTI0UEHHAA MEXITY IBYMS €€ TOUKaMHU
1 BKJIoUalolas obe 3T TOuKHU. 2. MHOXeCTBO NeiiCTBUTENRHEIX UH-
ceJl X, yIOBJIETBOPAIOLIMX HepaBeHCTBaM a < X < b;obo3Hauaercd [a, b
Ompunanue — noruueckas omnepaius, odosHauaeMas ' A win A
(uuTaeTrca «He-A»); TI0 OMPENeIeHUI0 BRICKA3BIBAHUE ' A MCTUHHO
TOTAA W TOJIBKO TOTAA, KOTAA BEICKa3kBaHWE A JIOXKHO
Owubxa — cm. TlorpelrHOCTE
Il paboaa — 110cKasg KpuBasi, TIQIYUAIOLIASICS TIPU TIepeceueHH Kpy-
TOBOTO KOHYCA TUIOCKOCTRIO, HE TIPOXQIAIIEH 4epe3 ero BEpLIMHY 1 Tapa-
JUIRNTBHOM oIHOI U3 ero obpasytoinnx. Kanonnueckas dopMma ypaBHEHHS
napaboIIEl B TIPAMOYTQIIBHBIX IEKAPTOBBIX KOOPIMHATAX: ¥ = 2£X, T1Ie p —
napaMeTp; Mmapadafia ¢ oChlo, TIApa/UIeIEHOR OCH OPAMHAT, OTIPENeIsaeTCs]
KBaIpaTHRIM TpéxuneHoM Y= ax? + bx+ ¢ (a#0), a, b 1 ¢ — uncjaoBsIe
KO3(D(PUILIMEHTHI; ypaBHEHWE B TTOJIIPHEBIX KoopayHaTax: p = p/(1 + cos ¢)
Ilapadoxc — BepHoe yTBepXIeHNUe, Kaxyllleecsl Ha TIePBRIM B3I/
HEeBEPHBIM B CWJY TIPUBBIUHEIX TICUXQJOTUUECKWUX TTpPeACTABISHUWN.
B maremaTnke HaszBaHUWe TIapamokca MpUMEHSIeTCS B ciydadx, Koraa
W3 KaXYUIUXCS BEPHBEIMU TTOCBUIOK TIQJIYYAIOTCH TIPOTUBOPEUMNS, UTO
JOKA3BIBAET JIOXKHOCTE TTOCKUIOK
Ilapasseasenuned — mpu3Ma, OCHOBAHWEM KOTOPOW ABIAETCH
MapasienorpaMm
Ilapaareao: pamm — INOCKWI YTHIPEXYTONBHUK, TTPOTUBOTIOIOX -
HBIE CTOPOHEI KOTOPOTO TMOTAPHO NMapaije/bHBI
Ilapaareasvrnocmes — OTCYTCTBUE OOIIMX TOUEK Y NBYX TIPSIMBIX,
JeXallux B OOHOM TIIOCKOCTH, WK Y TIPSIMOIT M TIOCKOCTH, WU
YIBYX TulocKocTel. MHorna coBnanaioiie mpaMEe UKW COBMAanaw-
LI1e TUIOCKOCTU OBIBAET YAOOHO TOXE CYUTATE TTapaslleIbHBIMU
Ilapamemp — 1. TlepeMeHHas WM MOCTOSHHAA BeJIMUWHA B ypaB-
HEeHUU, CUCTeMe ypaBHeHWI WJIW B WHTeTpase, KOTopas He paccMar-
pUBAaeTCsd Kak UCKOMadA, a HA00OPOT, pellleHUe WV UHTETpal ULIYTCH
B 3aBUCUMOCTHU OT 3TOH BenunHeL. 2. [TocTosgHHas BelIMUWHA, XapakK-
TepU3YIolasa HEKOTOPHRIM MaTeMaTHueckii 00bekT. 3. Bermomorarens-
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Has TepeMeHHas BeJIWYMHA, OT KOTOPOW 3aBUCAT APYTHUe BEJIWUYWHBI,
OMpenenalIe MaTeMaTUUeCKUH 00BeKT
Ile pemennana — BenuHaA, 3HAUEHUE KOTOPOU B YCJIOBUAX NAHHOUN
3a1aUM MOXET U3MEHSAThCA
Ile pecenenue — HanuMe OOLIMX TOUEK Y TEOMETPUIECKNX 0OBEKTOB
Ile pumern p — 00111as NVHA TPAHULIH TUIOCKOW (PUTYPHI
Ile puod — 1. HepaBHoe HyI10 YUCO, KOTOpOE, OYAyIN TTpUOaBIeHO
K apTyMEHTy, He U3MeHseT 3HaueHusa pyHkuuu. 2. TTosropsiouascs
TpyTITa TUMp B ASCATUUHOW 3aMTUCH TIEpUOANYIECKON Apodn
Iepnenduxkyanp

REPREHOUKYAAP K RNAOCKOCmU — TIpsMasi, TIepeceKkalolas
O, IPAMEIM YTJIOM JTI00YIO TIPAMYIO, JIEXKAIIYI0 B JAHHOU TUIOCKOCTU
Y TTIPOXOQIAIIYIO Uepe3 TOUKY TepeceuecHus

nEPREHOUKYAAP K APamoil— TIpaMad, TiepeceKalolast o IIps -
MEIM YTJIOM IaHHYIO TIPAMYIO
1le pnenduxy.as procme — B3aIMHOE CBOWCTBO NIBYX MPAMBIX, TIPAMON
W TUIOCKOCTH WJIH [IBYX TUIOCKOCTEH, KOTOPHIE TIEPECEKAIOTCA APYT C APYTOM
1 00pasyloT B TOUKE TIepecedeHns TIPIMOI yrasl (IBe TUIOCKOCTH B 3TOM
clTydae o0pasyioT 110 JIMHWAW TIepeceueHns IBYTpaHHBIN MPSAMOIA yro)
Ile pcnexmuea — criocod M300paxeHWsA TEOMETPUUECKUX (PUTYDP
C TOMOUIBIO WX MPOELIMPOBAHWSA W3 3aNaHHOTO 1IeHTpa Ha 3aaHHYIo
TIOCKOCTE
Ilhipamuda — MHOTOTPAaHHUK, OHA W3 TpaHel KOTOpOro (OCHOBA-
HUE) — MHOTOYTOJIRHUK, 4 OCTAJIBHEIE TPAHU — TPEYTOJBHUKU, UMEI0-
LI1E ODIIYI0 BEPLINHY

hpasunbHas nupamuda — THUpaMuaa, OCHOBAaHMEM KOTOpPOM
SABJISETCS TIPABWIBHBIA MHOTOYTOJIBHWK, a BEPIIWHA OPTOTOHAJIBHO
MIPOEIIUPYETCH B LIEHTP OCHOBAHUS

yceuénHas nupamiuda—JaacThIIMPaMUIL, OTpaHYeHHasA OCHOBA-
HUEM, 4aCTAMHUOOKOBEIXTpaHe i MceueHMEM MUPaM UL TUIOCKOCTEIO, TTa-
paJIeIbHOW OCHOBAHWIO U HE TIPOXOAALIEH Yyepe3 BePIINHY TUPAMUIBI
Ilranumem p — pocTelilivit MaTeMaTUIECKUH TPUOOP, TO3BONIAID-
LI TTPUOAVMKEHHO BEUMCIIATE TUIOUIAAN TUIOCKUX QUTYP
Ilrarnumern pus — 9acTh IKONBHOTO Kypca TEOMETPUU, B KOTOPOI
M3Y4aloTCs CBOMCTBA TUIOCKUX (DUTYD
Ilrockocmes — onyH M3 OCHOBHEIX OOBEKTOB TEOMETPUU, OTIpele-
JIIEMBIA aKCUOMAaTUYECKU CBOMMHW OTHOIIEHUAMHU C TIPAMOA U TOU-
Kol. B TpéxMepHOM eBKIWIOBOM TIPOCTPAHCTBE 3TO — MHOXKECTBO
TOUEK, AEKAPTOBBI KOOPAWHATE KOTOPHIX YAOBJIETBOPAIOT YPABHEHUIO
Ax+ By + Cz+ D=0, tne A, B n C He paBHH HYJIO OIHOBpE-
MEHHO
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CeKYuiasa nACCKOCmb— TUIOCKOCTh, COAEpKalllagd HETYCTOE MHO-
XKEeCTBO TOUEK, TPUHAIIEXKAIINX 3a0aHHOMY TeJy WIW MOBEPXHOCTH

AIOCKOCmb CeUeHis — MHOXECTBO TOUeK, ODIINX U1 AAHHOTQ
Tena W CEKyLIel TNIOCKOCTH

NACCKOCMb CuMMem Pl — TUIOCKOCTh, OTHOCUTENBHO KOTOPO
ompeneneHo 0TOdpaXKeHe MPOCTPAHCTBA Ha cedsl, TIPU KOTOPOM KaxX-
nas Touka A repexoquT B CUMMETPUYHYIO €if Touky M’

CONPUKACANUAACT NA0CKOCMHd — TUIOCKOCTh, B KOTOPOU
JIEXWUT COMPUKACAIOLIAACH OKPYXHOCTE, TTPOXOAANIAA Yepe3 NaHHYIO
TOYKY TIPOCTPAHCTBEHHOW KPUBOM
Ilrowade— 1. TInomwans mocKow UTypel — HEOTpULIATEIRHAA Al -
TUBHAaA (DYHKIINA TeOMETPUUECKON (DUTYPHI HA TUIOCKOCTH, COXPaHAI0-
1Ias CBOE 3HAYESHUE ITPU ABUKEHUAX W YIIOBJIETBOPAIOLLAA YCIOBUIO, YTO
ENVHWYHBIN KBampaT UMeeT TIOLIANE, paBHylo equHuie. 2. [nouans
3AMKHYTOU 00JIACTH TTOBEPXHOCTH — 00QOIIeHNe TTOHATUA TUIOLIAIN
TUIOCKOW (PUTYPERI; €CJIU TTIOBEPXHOCTE 3aiaHa ypaBHEHUEM Z = f (X, V),
TO TUIOLIANEL 3AMKHYTOW OOJIACTH OMpenessieTcs B NPSAMOYTOJBHBIX

IeKapTOBHIX KoopawHartax 1mo dopmyne: S = J.J‘\/l + p2 + qzdx ay,
D

e p = 0z/0x, q = dz/0y

naouade ceuerlss — TOMANE PUTYPH, 006pa30BaHHOM TIIOCKO-
CTBIO CEUEHUA KaKOoro-1udo Tena
Il1roc — 3HaK «+», KOTOpPHIE MOXeT 0003HAUYaTh: a) COXpaHEeHUe
3HaKa uucia, Haapumep, +(—3) = —3; 6) 3HaK ONepalnu CIOXKEHHUS,
Hampumep, a + b, B) 3HaK NpUOANKEHUS K MPEAeNy cIipaBa, Harpu-
Mep, x—>a+0,uT .
lloeepxnocme — MHOXECTBO TOUEK B TPEXMEPHOM EBKIUAOBOM
TIPOCTPAHCTBE, KOOPAWHATH KOTOPBIX YIAOBJETBOPAT YPAaBHEHUIO
Buna @ (x, y, z) =0 (HesaBHOe 3amaHue TOBEPXHOCTH) WU BUAA
z=/f(x,y) (ABHOE 3amaHue TTIOBEPXHOCTH); YACTO 3amacTcd B Mapa-
MeTpudeckor dopme x =x(u, v), ¥ =W¥(u, v), z = z(u, v), t0e u, v
00pa3yloT HEKOTOpOe TOUEYHOE MHOXEeCTBO (00J1acTh) HA TIOCKOCTU
(MJ v)

OOK08AsZ NOBEPXHOCb — TIOBEPXHOCTE TPAHWLIE TeOMETpUUe-
CKOTO Tena 0e3 yue€Ta OCHOBAHMS, a TakXKe BeIWUMHA TUIOLIAIWA 3TON
TIOBEPXHOCTH

HOBEPXHOCIE 6PALEHUS — TIOBEPXHOCTE, 00pasyeMas Bpallle-
HMEM TUIOCKOU IMHWUW BOKPYT MIPAMON (OCH BpallleHW: ), pacTIoNOXKeH -
HOW B TUIOCKOCTU 3TOW JTUHUU
Iloec pom — nBuXeHue, TIPU KOTOPOM (DUKCUPOBAHHAA TOUKA OCTa-
€TCH HETIONBUXKHOM
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Ho:pewrnocme (ondka) — 1. PasHocTs MexXIy UICTUHHEIM U TIPU-
OJIVKEHHBIM 3HAUEHUEM W3MepsaeMoil BennuuHbl. 2. [Torpemrnocrts
W3MEPEHNA — OTKJIOHEHWE pe3ysbTaTa U3MEPEHUA OT UCTUHHOTO 3HA-
YEHUS U3IMEPAEMOI BETUUNHEI

abCcoaOMHRAsl AOEPEUIHOCIb — TIOTPELTHOCTE, BBIpaXeHHad
B €MHUIIAX U3MEPAEMOTt BETMUWHE
UHCHPYMEHMAABHASL NOIPEeuitHoCmb — COCTaBasIIAS

TIOTPELTHOCTA U3MEPEHUS, 3aBUCALIAS OT TOTPELTHOCTEN TTpUMeHse-
MEBIX CPENICTB U3MEpeHU

OMHOCUMEABHASR NOEPeUHOCm b — OTHOIIEHWEe adCONIOTHON
TIOTPELTHOCTHA U3MEPEH WS K MICTUHHOMY 3HAUEHUWIO U3MEPSEMOil BETH-
YUHHEI; MOXeT OBITE BEIpaxeHa B MpolieHTax (%)
Ilodobue — oTobpaxeHne TUIOCKOCTH WIN TIPOCTpaHCTBA Ha cebd,
TIPU KOTOPOM BCE PACCTOAHUA MEXIY TOUKAMW U3MEHAIOTCA B ONHOM
W TOM Xe€ oTHOoLIeHUN X (kK — KoahhUIIeHT monodus)
Tloxazameas crmenenu — apryMeHT TIOKa3aTeNEHON (DYHKITUHA — BTO-
POTt U3 3JIEMEHTOB, YUaCTBYIOIINX B IECTBUN BO3BEAEHUS B CTETICHE
Tloayunmepeaa — MHOXECTBO UMCEN X, YIOBJIETBOPSIOUINX HepaBeH-
cTBaM a < X< b (OTKPRITEIN cneBa) WM a <x < b (OTKPHITEIA cripaBa);
obo3HaueHus: (@, | — OTKPEITHIN ceBa, [a, b) — OTKPHITHII cTipaBa
Tloayoce — onHa u3 BeTWUWH @, b, ¢ B ypaBHEHUSIX 3JUIATICA, TUTIEPOQIIH,
SJUTUTICOMAA, QAHOTIONOCTHOTO WIK ABYIIQJOCTHOTO TUTIEpOOIONA
Hoaynpamas — ogHa 13 yacTeil mpaAMO, Ha KOTOPEIE Ta pa3du-
BaeTCH JIOOON e€ TOUKOI; caMa ToYKa He 00A3aTekHO OTHOCUTCH
K TTIOJYTIPAMOIA
Ile padox

ncpadok eeauuuns: — dncio 10" Takoe, 4To 1aHHAS BEAWYNHA
3akmTodeHa Mexny 0,5-10" u 5:10"

nCPa0OK NPou3800HOIE — YNCII0, PAaBHOE KOJWYECTBY OMepalinii
nuepeHIMpOBaHWA, TPOU3BENEHHEBIX Hall UCXOAHOUN (DYHKITUEH
Ilocaedosameavrocmes — ONHO3ZHAYHOE OTOOPaXEHE MHOXECTBA
HaTypaJabHBIX UMces /V B 3alaHHOe MHOXECTBO; 0003HAUaeTCs OOBIUHO
{a,) v a,, ..., a,, ..(#nc N)

OecKOHeuHas nocredo8amenbHOCHb — TO Xe, 9To TIOCTeno-
BaTeJIFHOCTE

goipacmarouias (HeyOwsieaouias) nocaedogamens-
HOCM b — TIOCJIENOBATEBHOCTE {@,}, Y KOTOPOW 1J1d J1I000To # cIipa-
BEIJINBO COOTHOUIEHWE a,+1 > a,,

KOHEUHas1 nocaedoeamenbHoCb — ONHO3HAUHOe oTobpaxe-
HUE KOHEUHOTO MHOXECTBA MepBRIX HATypalbHBIX uucen 1,2, .., #
B JAHHOE MHOXECTBO
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MOHOMOHHAE NocaedosamenlbHocmp — oDlllee Ha3BaHUe 115
BO3PACTAIOUINX W YORIBAIOLIMX TTOCIeN0BaTeIRHOCTEH

DPABHOMEPHO CXOORUACE NOCALO08amENbHOCH b — DYHK-
LIMOHAJNIBHAA TIOCAENOBATENIBHOCTE {f, (X)}, cxonamasca K (HyHKIUW
F(x) naMHOXecTBe M TakuM 00pa3oM, 4To 11 BcAKoro & > () Hali-
IETCA He 3aBUCAIIWEI OoT X HOMep NV (g) 4ieHa TocienoBaTe/bHOCTH,
HAaYWHAas ¢ KOTOPOTO BCE YIEHBI MOCIEN0BATENRHOCTA YIOBIETBOPAIOT
yenoBuio |f, (x) — Fx)|<ennsga scexxe M

pacxodauwanca nocaedosamenrbHOCn b — YNCI0Basd mocieno-
BaTeJILHOCTE, Y KOTOPOW HET KOHEUHOTO TIpefena

CpPO20 805 PACMAIOUAsT NOCACO0BAMEABHOCHLb — TIOCIENO-
BaTeJLHOCTH {a,,}, ¥ KOTOpPOW @, > a,, 17 11000T0 #1

cmpoeo YObigarouwas nocaedoeamenlbHocn b — TOCenoBa-
TENBHOCTH {@,,}, Y KOTOpo# a,,,, < a,, 114 JII000TO #

cxodawascs nocaedosamenbHocmbd — UNUCIoBasg TOCHeno-
BaTENBHOCTE {@,}, WMellIad KOHEUHB mpenen; (hyHKIIMOHANIBHAs
MOCIENOBATENBHOCTE {£,(X)} cXomuTesa mpu (PUKCUPOBAHHOM 3HAUe-
HUM apTyMeHTa B TOUKE X = Xy, €CJIM CXOIWUTCS YUCJIOBas IOCJIEN0Ba-
TEJILHOCTB f,, (X;); CXOOWTCA HA MHOXeCTBe M, ecny cxonuTcd B Kax-
JIOW TOYKE 3TOTO MHOXECTBA

nocaedosamenbHOCmb mMOoueK — OIHO3HauHOoe oToOpaxeHue
MHOXKEeCTBA HATYpaJBHEIX UHCE B TOUEUHOE TTPOCTPaHCTBO

yoOoigarouas (Hegdosipacmarwiyas) nocaedosamensb-
HOCHb — TIOCTENOBATEeNBHOCTE {@,}, ¥ KOTOPOI 1151 11000T0 # CIIpa-
BEIJINBO COOTHOILEHUE 4,4 < a,,

@ VHKLUUOHAIBHAST NOCACO08AMEABHOCHLIb — OIJHO3HAYHOE OTO-
OpaxkeHre MHOXEeCTBA HATypabHEIX YHUCEN B MHOXKECTBO (PYHKIINH

UUCA0BAST NOCAB08aMENbHOCHb — OIHO3HAYHOE OTOOpaxe-
HMEe MHOXKECTBA HATypalbHEIX YMcesl B MHOXECTBO HeHCTBUTENBHBIX
WIN KOMTIJIEKCHEIX YHCeN
Tlocmosnnas — BenvunHa, 3HaUeHWe KOTOPOH B YCIOBUSIX AaHHOM
3a71au HEU3MEHHO

HOCMOSIHHAST UHMEEPLUPOSaAHUss — ANIUTUBHAA TOCTOAHHAA
B HEOTIpeNeNeHHOM WHTeTpane, oTpaxaioiias ¢hakT HeeIMHCTBeHHO-
CTH TIepBOOOPA3HOI PYHKLIUUN
Tlocmyaam — axcvioMa Wy TIpaBUJIO BEIBOIA
Ilomernuupoeanue — neiictsue, odpaTHOE JOTAPUHMUPOBAHUIO,
oTepalvsa HaXOXIeHHWs YKca 10 ero Jorapudmy
I’pedernt

Iipedeant cresa u cripasa — 0bo3HAUCHNS CTPEMIICHNS TIepeMeHHOTH
K OTIpeeIEHHOMY 3HaYeHU10: X — X —0 (ci1eBa), x — x; + 0 (cripasa)
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Iipedean: unmeepuposaniss — o0dO3IHAUCHNA B OTIPENeEHHOM
WHTerpajie, TMOKa3kBaIINe O0JACTE 3HAUEHWU TIEpEeMEHHOTQ, IO
KOTOPOMY TTPOU3BOIUTCS WHTETPUPOBAHUE
Iipubauxcenue — 1. Anmpoxkcumanms. 2. Pe3ynerar mpoiecca ar-
MMPOKCUMAIIMK Ha KaKOM-J1100 3Tare
I'pusedenue nodobHBIX w1en06 — TOXISCTBEHHOE TTpeobpa3oBa-
HUe MHOTOWIeHa, 3aK/I104aloleecsl B 3aMeHe BCeX TTONOOHBIX YWIeHOB
ONHWUM Y4JIeHOM C KO3((PUITUEHTOM, paBHEIM CYMMeE BCeX UX Koahhu-
LIMEHTOB, B3ATHIX C UX 3HAKAMU
I’puszra— MHOTOTPAaHHUK, Yy KOTOPOTO ABE IPAHW — PABHBIE #2-YTOJIb-
HUKHW (OCHOBaHUS), JeXallKle B apalJebHBIX TIOCKOCTAX, 4 OCTab-
HEIe — TIapaiieloTrpaMMBl

ApasuabHas Hpusma — TIpsaMas Ipu3Ma, B OCHOBAHUAX KOTOPOit
JIeXAaT TTpaBUABHEIE #2-YTOJBHUKH

Apamas npu3ma — TIpU3Ma, y KOTOpol DOKOBEIE pedpa TeprieH-
IAKYJISPHB OCHOBAHUAM
Iipuznarx — mpaBusio WIW YCI0OBUE IS TTPOBEPKU BHITIQIHEHUA WU
HEBHITIOJIHEHUS NaHHOTO YTBEpXKIeHWS

Apu3HaK deaumocriy — TPaBuiIQ, TTO3IBOISIONIEE CYIUTE O JeTH-
MOCTH 0e3 OCTaTKa ONHWX HaTypaJlbHBIX UMCES Ha APYTHE
Iipuznarxu

ApusnaKu nodoodus mipeyeoabHuKoe — 1) ecly aBa yrjia oqHoTO
TPEYTOJBHUKA PAaBHEBI IBYM YIJaM IPYTOTO TPEYTOJBHUKA; 2) eCclu NBe
CTOPOHBI OIHOTQ TPEYrOJBHUKA ITPOTIOPIHUOHANIBHEl IBYM CTOPOHAM
JPYTOTO TPEYTOABHWKA Y YIJIBI MEXITY STUMU CTOPOHAMY PaBHEHL; 3) eclnu
TPY CTOPOHEI OIHOTO TPEYTOJIBHUKA ITPOTIOPIIMOHABEHEI TPEM CTOPOHAM
JIPYTOTO TPEYTONIBHUKA, — TO TaKUE TPEYTOIBEHUKW MTOI0OHE
Iipupawernue — pasHoOCTE ABYX 3HAUEHWN TIepeMeHHON BeTMUWHE

rpupauierue apeymeHma — Pas’HOoCTh MEXIy IBYyMS 3Hade-
HUSAMM apTyMeHTa AX = X, — X,

HOAHOEe HpupatieHue — TipupalleHne GQYHKIIUK HeCKOIBKHUX
TIEPEMEHHBIX TTPU TTPOU3BOJBHEIX U3MEHEHWAX BCEX TTEPEMEHHEBIX

npupaiierue GYrKuu — pasHOCTh MEXITY 3HAUEHUAMHN (DyHK-
LMW TIPY Pa3HBIX 3HAUEHUAX apryMeHTa Af (x) = f(x + Ax) — f(xp)

uacmHoe npupauierue — Tpupaliene QyHKIUN HeCKOIk-
KUX TIepeMeHHEBIX TIpW W3MEeHEeHWM 3HaueHUsl JUIbE OJHOTO U3
TIepEeMEeHHEBIX
Iipobaema — 3amaua, Mmerolas B JaHHOW 0OJACTH TTPUHLIWTIAAE-
HOE 3HAUeHUe
I’poi peccuss — Ha3BaHWE HEKOTOPHIX BUIOB YUCJIOBEIX TTOCIEN0BA-
TeJIBHOCTEH
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apug memuueckas vpoédpecciiss — UACIOBas TIOCAeN0BaATeTEHOCTE,
KaXIBIii WieH KOTOpOii, HAaUWHAsA CO BTOPOTO, paBeH MPeBIyLIeMy WieHYy,
CJOXKEHHOMY C QIHUM W TEM Xe TTOCTOSHHEBIM UUCIOM (Pa3HOCTE)

eeomempuuecKas Hpocpecciss — UNCIOoBas TOCAenoBaTeb-
HOCTE, TIEPBRIM 4IeH KOTOpOil OTAWYeH OT HyJs, a Kaxnweli ujieH,
HAaYWHAas CO BTOPOTO, paBeH MpeABAylIeMy 4ieHy, YMHOXEHHOMY Ha
HEKOTOpOe TTOCTOAHHOE W He paBHOE HYJIO YUC/O (3HAMEHATeNh)
I'poexuus — pe3yavTaT MpOELIMPOBAHNSA

APOEKUUsa 8eKmepa a Ha OCb — BEKTOp, JexXalluil Ha ocu
W paBHBIN 110 BeIWUMHE @ COS o, TAe @ — IJIWHA BeKTopa, ¢ — YTOJ
MEXIY BEKTOPOM @ 1 HaIlpaB/ieHueM OCH
I'poeuupoearue na naocxocme — npeodpaszoBaHie, TIPHU KOTO-
POM KaXZas TOUKa TeOMETPUYECKOTO 00beKTa TMepeHOCUTCH Ha TUI0C-
KOCTE TIPOEKIIWH, TTPUUEM MIpsAMEIE, TTPOXOISUINE uepe3 TOUKY W eé
00pas, COCTaBSIIOT CBA3KY TTPAMEBIX
I’pouzeedernue — pe3ynrTar onepaliiil yMHOXEHUS

npouszeederue 8eKmcpa HA CKaAsp — BEKTOP, KOMIIOHEHTE
KOTOPOTO PaBHEI COOTBETCTBYIOIIMM KOMITOHEHTAM JaHHOTO BEKTOpA,
YMHOXEHHEBIM Ha JaHHBIT CKasp

cKaaaproe npoussedenie — UNCIeHHOo3HauHasa PyHKINS IBYX

BEKTOPOBd U b ,0003HauaeMas (¢, b )1 obianawouias cieayoinMn

CBOMCTBAMM: 1)(21, E) Z(l_), 52; 2_)(4_1, 3+Z)=(Zz, E)+(a—z, E);

3) (1“_1, [_)) = k(zl, 5) , Toe a, b, ¢ — BEKTOPH, kK — 3JeMeHT
BEIOpaHHOrO TIONA (cKangapHoro). B eBKIMIOBOM TIPOCTPAHCTBE
(a, a) >0, ecn g 20 W (a, b) =abcos@p, TIe ¢ — Yroja Mexuy
b=l

Ilpouzeodnan — xoHeuHwll Tipenen lim (Ay/Ax) mipu Ax— 0,
e Ay = f(x; + Ax) — f(x;) ecTs TpupallieHre paccMaTpUBaeMON
GYyHKUMN Y = f(X) B TOUKE X = X;, @ Ax — TIpUpalleHue apryMeHTa;
obosHaueHud v ', dy/dx, f'(xy), of (x)/dx
Iipomesrymox — 0000IIEHHOE Ha3BaHUE HJI1 MHOXECTBA UMCE,
JIeXAalIuX MeXIy IByMs YMCIaMy a W b, ¢ BKIIIOUEHUEM WUJIN 0e3 BKIIIO-
YeHUS ONHOTO WIW 00ouX uucel a u b
Iiponcpuuonarernocms

Apamas APONOPUUOHAIbBHOCME — (QYHKINA, 3anaBaeMas
thopmynolt y =kx (k#0), rme £k — Ko3hPUIIMEHT TPOMOPILINO-
HaIBHOCTH, X — apTyMeHT, ¥ — QyHKUMs; TpadhuKoM IpsaMoii mpo-
MOPUUOHANRHOCTH ABASETCS TIpsAMast, MPOXoAsllasl yepes Hayalo

BeKTOpaMu d ub ,a= ‘a
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KOOPAWHAT C YIJIOM HAKJIOHA ¢ K OCHU abclucce, OTpeneiaeMbIM U3
COOTHOWIEHUA tg o = K

o€ pamHast i ponNcpUuoRa16HOCH b — (DYHKITWA, 3a1aBaeMas pop-
MyJI0# BUna y = k/x, rae k #0, x — apTyMeHT, ¥ — (DYHKIIUA; TpapuKOM
00paTHOM POTIOPLIMOHANEHOCTH SABJSETCS PaBHOCTOPOHHAS TUTIEpOOIa
I’poncpuusa — paBeHCTBO IBYX OTHOIUIEHWUN a : b = ¢ ! d, T1e Hu
QIHO M3 YMCesl, COCTABMSIOLINX TTPOTIOPLIMIO, He paBHO HYJIIO
I'pocm parncmeo— noriuecKu MBICTIMMAas CTPYKTYpA, CyKalliasicpe-
JIOH, B KOTOPOiT OCYLIECTBASIIOTCS IPYTiue CTPYKTYPRI, (POPMEI U T€ UIN
WHBIE KOHCTPYKIIMH, a TaKxkKe (HPUKCUPYIOTCST OTHOILIEHUS MEXIy HUMU

eeKAUC0B0 MNPOCH PAHCMEC — KOHEUHOMEpHOe NeiCTBUTEh-
HOE BEeKTOpPHOE TMPOCTPAHCTBO, B KOTOPOM OIpeAe/ieHO CKalsapHoe
TIPOU3BEACHWE /15 JIIOOBIX IBYX BEKTOPOB, TTPUUEM CKaISPHBIN KBall-
paT HeHyJIeBOTO BEKTOpa TOIQXKUTENEH
I’pouenm — coras uactk uncia; odbo3Hayaercst %
Iipamas — 1. OnuH U3 OCHOBHBIX OOBEKTOB TEOMETPUM, OIIpe-
nefsieMblit akcuoMatruuecku. 2. MHOXecTBO TOueK B €BKJIMIOBON
TUIOCKOCTH, TIPAMOYTONBHEIE NeKAPTOBE KOOPAWHATH KOTOPHIX (X, )
VIOBJIETBOPAIOT ypaBHeHUo ax + by + ¢ = 0, tne @ v b He paBHH
Hy110 onHoBpeMeHHo. 3. Tlepeceuenrie OBYX pasnUUHBIX TUIOCKOCTEH
B €BKJIMIOBOM TPEXMEPHOM TTPOCTPAHCTBE
Iipamayeoavrux — napannenorpaMm, y KOTOPOTOQ BCE YTJIB PABHEI
Paesencmeo — 1. buHapHOe OTHOLIEHWE, ABIAIOIIEECA YACTHBIM
cllyyaeM OTHOUIEHWs 3KBUBAJEHTHOCTW; XapaKTEPWU3YETCA TeM, UTO
B paMKax JaHHOWH Teopuu 0OBeKTHI, CBA3aHHBIE OTHOIIEHUEM paBeH-
CTBa, B3auMo3aMeHseMel. 2. MopMyna, cocTodias U3 IBYX BRIpaxe-
HUIA, MEXITY KOTOPEIMU TTIOMEIIEH 3HAK «=»
Paenocuavrocmes — CBOUCTBO IByX WIW HECKOJIBKUX ypaBHEHUH
C OOHUM HEW3BeCTHHIM (MM CHUCTEM # YypaBHEHWII C # Heu3BecCT-
HBEIMW ), 3aKJII0YAIOIIIEECS B TOM, UTO OHU UMEIOT OHO U TO K& MHOXe-
CTBO KOpHe! (pelreHnii)
Paoduan — BenvuwHa LIEHTPATBHOTO YTJ1a, OMAPAIOLIETOCA HA IYTY,
IJIMHA KOTOPOW paBHA pamuycy OKPYXKHOCTH; B OHOM panvaHe COnep-
xurca 360 1 2w TpamycoB, YTO COCTABIAET MPUONN3NTENEHO 57°17'45”
Paduraa — wmareMaTdeckuil 3HaK «\», 00O3HAYalOLINil orepa-
1IMI0 U3BAEUEHUS] KOPHS; CTABUTCA TIepel YHUCIOM MW BREIpaXeHUeM,
W3 KOTOPOTO W3BJIEKAETCHA KOpPeHB, TMTPUUEM TPAHWIIE TTONKOPEHHOTO
BEIpaXEHUA OTIPENeIoTCs JU00 YepTOi Hal HUM, JUOO CKOOKaAMMU:

Ja+b, Va + b); xopeHs n-it creneHu mpu # > 2 0603HAUAETCH

WHIEKCOM # CJIeBa BBEPXY: 4/_
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Paduyc — oTpe3ok, CoeqUHAIINN T100YI0 TOUKY OKPYKHOCTU WU
cthephl ¢ LIEHTPOM, a TaKXKe IJIMHA 3TOTO OTpe3Ka
Paoduyc-eexmec p mouxu M — BekTop, HauaNno KOTOPOTO COBIIANAET
C HEKOTOpPOU PUKCUPOBAHHON TOUKOI (J, a KOHELl — ¢ TOUKol A
FPaszaosxcenue na muoxcumeau — TOXIECTBEHHOE Mpeo0pasoBaHue
anredpanyecKoro BRIpaXeH!s B TTPOM3BEACHUE HECKQJIEKUX MHQXKUTEEH
Paznocme — pe3ynsTaT BRIUMTAHWA, T. €. TAKOE YUCI0 ¢ = @ — b, uTo
€r0 cyMMa ¢ b (BEIUMTaeMBIM) paBHa @ (YMEHBIIAEMOMY)

PQ3HOCb ApUPDMEMUUECKOIL N PO pecciiit — TIOCTOSTHHOE UNCIIO
d, ipubaBiasg KOTOpoe K JII0OOMYy WieHy apupMeTUYeCKOl TIpoTpec-
CUU @,,, TIOJIy9aeM CJIENYIOIIVI YWIEeH 3TOH Nporpeccun a,,, = a, + d

Pa3zHocmeb MHOMCcecmae — MHoxXecTBo A\ B, cocTodaiiee u3 Tex
3JEMEHTOB MHOXECTBA A, KOTOpPEIE HE SBISIOTCH 3JEeMEHTAMW MHO-
XectBa B
Paipsad — wmecto, 3aHUMaemMoe UMQPON TIpU HAMUCAHWUM UMCIa
B TIO3ULTMOHHOI CUCTEME CUMCIeHUA
Paccmoanue — HeoTpULATENBHOE YMCIIO, COIMOCTABIAEMOE BCH-
KO yopAnoueHHO mape TOUeK MpOCTPaHCTBA U YAOBIETBOPAIOIIEE
akCUOMaM METPUKU
Peépo — 1. Tlepeceuenne cocemHux TpaHel MHOTOTpaHHOTO yIja
W1V MHOTOrpaHHuKa. 2. ITapa cBA3aHHBIX COCENHUX BEPLIUH Tpada
Pezonanc — yBennueHne pasMaxa KojedaHWU# TIpu TTPpUOINKEHUUN
YAaCTOTHI BHEIIHETO BO3IEUCTBUA K COOCTBEHHOW 4acTOTe WU OIHOMW
W3 4acTOT COOCTBEHHBIX KOJIEOAHW I NaHHOW AUHAMWYECKOW CUCTEMBI
Pewenue — 1. MareMatniueckuii 00BEKT, YIOBIESTBOPAIOIINN yCIIO-
BUAM TIOCTaBleHHOW 3amauu. 2. Ipouecc oreickanua peireHus (1.).
3. Beibop onHOW U3 HECKOJIBKUX BOZMOXHOCTEW, YIOBIETBOPAIOIINX
3aNaHHBIM YCJIOBUAM

epapuueckoe peutenue — 1. Peuwrenue (1.) 3amaun, BEIpaxeH-
HOe B rpaduyeckoit dopme. 2. Pemenuwe (2.) 3amauv ¢ MOMOIIBIO
TpauuecKUX METOI0B
Pewemo Spamocghena — meron oTcenBaHNS COCTABHBIX UMCE,
MIPY KOTOPOM TIOCJENOBATENIRHO BRIUEPKUBAIOTCA YUCHA, OENALIAECH
Ha 2, 3, 5 ¥ T. ., TIEPBOE UMCJIO, OCTAKIIEECA TTOC/Ee KaXIOoro 3Tarna,
ABJAETCS TTPOCTHIM
Pom6 — mapannenorpamMm, Bce CTOPOHE KOTOPOTO PaBHEI
Fs20 — BeckoHeuHas Mocaen0BaTeIBHOCTE 3JIEMEHTOB JMHEHHOTO TOTIO-
JIOTUYECKOTO TIPOCTPAHCTBA, B YACTHOCTHA YWCEN WIN (DYHKIWH, COeNN-
HEHHBIX 3HAKAMHU «+»; 0003Hauaercst @, + a, +... + @, + ... wm

Zan, TIe a, — obUIVii wieH pana, Z — 3HaK CYMMUPOBAHUS

n=1
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eeomempuuecKuii pssd — pan, YWISHE KOTOPOTO 00pas3yioT Teo-
METPUUECKYIO TTPOTPECCUT0

3naxKonepemennstit psd — 1. 3Hakouepenywiniica psam —
YUCJIOBOI psill, COCENHUE WIEHBI KOTOPOTO UMEIOT TTPOTUBOIIOIOKHBIE
3HaKkWu. 2. JI1000# pan, WieHaMH KOTOPOTO SABIAIOTCA NeCTBUTENBLHBIE
qucia pa3zInuHEIX 3HAKOB
Ceemenm — 1. Orpesox (2.). 2. YacTs mockoit (pUTYpHRI, 3aKJI0-
YE€HHaa MEXNY KpUBOH 1 e€ xopnoit. 3. HacTe reoMeTpuiecKoro Tena,
3aK/II0YEHHAA MEXIY €T0 TTOBEPXHOCTRIO U CEKYILIEH TIOCKOCTRIO
Cerxanc — TpUTOHOMETpUUecKasa yHKIIMA yTjia, odo3HauaeMas sec X
W oTIpenesieMas QopMyJion sec x = 1/cos x
Cexmcp — 1. YacTs ruiockoil pUTYpEI, oTpaHUUeHHas ABYMS TIOJY-
TIPAMBIMUA, WCXOOSAIIWUMU W3 BHYTPEHHEW YacTu (UTYPH, U AyTOu
e€ rpaHuLel. 2. YacTs Tena, orpaHnueHHass KOHUIeCKOH TTOBEpXHOCTHIO
C BEPIIMHOI BHYTPU TeJia U BEIPE3aeMOil 4aCcThIO TIOBEPXHOCTH Tela

KpYeoeoil cexmacp — 4acThk Kpyra, OTpaHUYeHHas AByMA painuy-
caMl W IOYTOH OKPYXHOCTH S3TOTO Kpyra, PACTIONOXEHHOW MEXIy
3TUMUW panuycaMu

Waposoli cexmcp — YacThk 1lIapa, OTpaHWUYeHHas KpyroBOW
KOHWUECKON TTOBEPXHOCTRIO C BEPUIMHOW B LIEHTPE LIapa W 4acThio
TPaHUWIIEI UIapa, BHIPe3aeMoil 3TOH MOBEPXHOCTHIO
Cexkynoda

MempuuecKkas cekyHda — eIVMHWIA TUIOCKOTQ YIjia, paBHas
QOHOI MWITHOHHOI NIPpSMOTO yIJa, 0603HauaeTcsa 3HAKOM “” WM < »

yen08as cekyHoa — eIWHWLIA TUIOCKOTO yTia, paBHas 1/60 yrio-
Bt MunHyTH u 1/3600 rpagyca; obo3HauaeTcs 3HaAKOM «»
Cexyugass — TipsaMas, UMeIo111ada ¢ aHHOW KpUBOU TT0 MeHBILIEH Mepe
ZIBE pasHble 001I1e TOYKU
Ceuenue — 1. Ilpencrasnenve ynopsanoueHHOTO MHOXECTBA B BUIE
JIBYX HeETIepeceKamwlInxcad 4acTell — TpeauIecTBYIoUIe U TOCIenylo-
e, 2. MHOXeCTBO ToueK, 001X A1 JaHHOW MOBEPXHOCTH W APYTOi
(cexyuiei e€) MoBEpXHOCTH
Cumeoauxa, MmamemarmuiecKkas — COBOKYITHOCTE TTpUMeHsIe-
MEIX B MATEMAaTUKEe CUMBQJIOB W TTPaBUJI UX YITOTpeOIeHUs
Cummermpuss — 1. CBOWCTBO TeOMETPUUECKOTO OOBEKTA COBME-
IATBECSA € CODOW TPU HEKOTOPBIX TPEOOPA30BAHUAX, O0PAIYIOIINX
rpynmy. 2. Ipeocdpazosanue, coBMelIalolee TeOMETPUUECKU T 00BEKT
C caMUM COOOM MPU TTOBTOPEHUU

ocegas cummempus — O0To0paxeHWe TOUeK TUIOCKOCTU WIW
TIPOCTPAHCTBA, TTPU KOTOPOM Kaxnasd ToukKa A TepexoIUuT B TOUKY
A', CUMMETPUUYHYIO OTHOCUTEIBHO (DUKCUPOBAHHOW TpAMON (ocH
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CUMMETpUHN), T. €. A 1 A', nexauine Ha OHOM TIepIeHINKYJIsIpe K OCU
CUMMETPUHU, PACTIONOXEHBl TI0 pasHBIe CTOPOHBI M Ha OAWHAKOBOM
PACCTOSAHUM OT He€; TP STOM CUMTAETCS, UYTO TOUKU OCH CUMMETPUH
OTODPAXATCH CaMU HA ceds

CUMMEMPU OMHOCUMEABHO NACCKOCMU — 0TOOpaXeHue
TOUEK MPOCTPAHCTBA, MTPU KOTOPOM KaX7asd TOUKA MEPEXOAUT B TOUKY,
CUMMETPUYHYI0 OTHOCUTEIBRHO NaHHOW TUIOCKOCTH, T. €. JIeXalllyio
Ha TOM Xe TIepIIeHAUKYJIAPE K TUIOCKOCTH M HAa TOM XK€ PAaCCTOSAHUH,
HO C JIPYTOW CTOPOHEI

UCHMPAAbHASL CUMMempuss — OTOOpaXeHWe TOYeK TUIOCKO-
CTW WJIW TIPOCTPAHCTBA, NPU KOTOPOM Kaxnas Touka A TepexonuT
B TOUKY A', CHMMETPUYHYI0 OTHOCUTENRHO (PUKCUPOBAHHOW TOUKU
(IeHTpa CUMMETPUM), T. €. TOUKU A 1 A" nexXar Ha OOHOW TPAMOIA,
TIPOXOAsAIIelt yepe3 LeHTP CUMMETPHUM, TPUUYEM PACTIONOXEHB 110
pasHEBIe CTOPOHEI U HA OMIMHAKOBOM PACCTOSAHUHN OT HETO
Cunyc — oIlHa U3 OCHOBHEIX TPUTOHOMETPUUECKUX (DYHKIIWI yTa;
ompenenserca Kak OpAuHAaTa TOUKW, UMEIOIIEH caeayiolme moJspHEe
KOOPIAWHATHL. PanuyC-BEKTOp paBeH eOWHUILIE U TIONSPHBINA yroa —
3aNaHHOMY YTy X; 0003HauaeTcs Sin X.
Cunycouda — rpapuk QyHKINM CUHYCA B IPAMOYTOIBHOW Aekap-
TOBOW CUCTEME KQOPIWHAT, TTIepUoInueckas KpuBas ¢ TepuonoM 2,
CUMMETPUYHAs OTHOCUTEIRHO Hayana KOOpAWHAT
Cucmema

cucmema axcuoM — COBOKYITHOCTE AKCUOM, U3 KOTOPHIX BEIBO-
JIUTCSI HEKOTOpasi MaTeMaTiieckasi Teopusl

deouunas cucmema cuucaeHuss — TO3WITNOHHAS CUCTeMa
CUMCJICHWUS C OCHOBaHUEM 2, B KOTOpoit uMeeTca Ase UMppr O u 1,
WX TIOC/eN0BaTeNBHOCTAMUI 3aTUCHIBAIOTCA BCe HATypalikHBIE UMCIa;
JIBoiiKa 3amuchIBaeTca Kak 10, 4 = 2% — xax 100, 2" — kak enquHMLA
C # HYJIIMW, BCE OCTaJBHBIE YUC/IA TIPEACTABSIOTCS B BULE CYMM CTe-
rieHelt nBoiiku (Hampumep, 17 ects 10001)

dexapmoga cucmema KocpouHam — CUCTeMa TIPAMOJIHN-
HeWHEBIX KOOPAWHAT Ha TJIOCKOCTH UK B TIPOCTPAHCTBE, B KOTOPOU
MaclTad®l MO OCAM KOOPAWHAT WU IJWUHE 0a3UCHBIX BEKTOPOB
paBHEI; OOBIUHO YIOTpedsieTcsl MPAMOYTOARHAsA IeKapToBa CUC-
TeEMa KOOpAWHAT

decamuunas cucmema culiCaeruss — TIO3NITNOHHAs CUcTeMa
CUMCJIeHUs ¢ ocHoBaHueM 10, nmeroirasa necates uudp: 0,1,2,3,4,5,
6,7,8,9; moboe HaTypaJkHOE YHUCI0 MOXET OBITEL 3aMMCaHO B BUIE a,,
a, ;...a,, Tne a,— uugpsl, a, # 0, a # — HoMep paspana: # =1 — enu-
HULIBI, # = 2 — JOeCATKMW, # = 3 — COTHU, # = 4 — THICAYU U T. 1.
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cucmema Kocpdunam — 1. Kapra — B3auMHO 0IHO3HAYHOE
oTO0OpaxeHne 3aJaHHOTO MHOXECTBa B apu(PMETUIECKOe TTPOCTPaH-
cTBO 2. COBOKYITHOCTE BRIIEJIEHHEBIX TOUEK, TMHUHN U TTOBEPXHOCTEH,
C TIOMOILIBIO KOTOPHIX OMPENeaseTcs TOJOXeHUe TeoMEeTPUIeCcKUX
00BEKTOB

cuUcmema CHUCIeHUss — crocod 0003HaUeHUs U HAUMEHOBAHWA
HaTypalbHBIX YHCeJI

cucmema yPasHeHitii — MHOXECTBO YPaBHEHUN, I KOTOPBIX
TpedyeTcs HalTW pelIeHus, YIOBIETBOPAIOIINE ONHOBPEMEHHO BCEM
ypaBHEHUAM CUCTEMEI
Crxaanp — BeINUWHA, KaXA0€ 3HaUeHNE KOTOPOW MOXET OBITE BRIpa-
XKEeHO OJHWUM YWUCIOM WJIW OOHWUM 3JEeMEHTOM TOJAA, Hal KOTOPEIM
MOCTPOEHO BEKTOPHOE TTPOCTPAHCTBO
Crkauox ¢iynxuuu — KOHEUHBIN pa3peB (DyHKIIWU f (X) B TOUKE
X = X, paBHBIN A0COMIOTHON BeJIWUYNHE PAa3HOCTH JIEBOTO U ITPABOTO
TIpenesoB f(X) B TOUKE X,
Cxobru — 1. Marematiueckue 3HaKM, yrnoTpebiseMble OOBYHO
rmapamMy Ojs BEIIEIeHWS KakKoW-Tu00 4acTu MareMaTUuecKoit ¢op-
MYJIBI WIW A1 0003HAUEHUS Pa3IUUHBEIX MATEMaTUUECKUX TTOHATUH;
HauboJsee YIIoTpeOuTeBHE KpYTJIRIE ( ), KBaapaTHEIE [ |, (purypHuIe { }
W YTI0BEE < > CKOOKW; WHOTAA UCTIQIBL3YIOTCS XWUPHEIE, aXYypHBIE,
MTONYCKOOKU W IpyTrue BUAB cKobok. 2. ITapa ckobok B cmbiche (1.)
BMECTE C 3aKJIIOUEHHBIM B HUX BEIpAXEHUEM
Crazaemoe — mobO U3 3J1eMEHTOB, Hall KOTOPEIM TTPOU3BOIUTCH
OTIepalis CIOXKEHUS
Credcmeue — BHICKA3BIBaHNE, ICTUHHOCTE KOTOPOTO 00A3aTENRHO
WMEET MECTO, €CJIV 3afaHHBIe BEICKA3RIBAHWUS UCTUHHEI
Caosxcernue — OIIHO U3 UETHIPEX apUPMETUIECKUX NeHCTBUN

crodcene BeKmopoe — oBpA30BaHNe BEKTOpA c=a+bh 13
IBYX JAHHBIX BEKTOPOB ¢ 11 H TIO TIPABILTY TTApaIeiorpaMMa; Hadano
BEKTOpa ) TIApaJIENBHEIM TIEPEHOCOM COBMELIAETCH ¢ KOHIIOM BeK-
TOpa g , 1 TOTIA BEKTOp ¢ MMeeT HAYaio B Hauane BEKTOPA ¢ , & KO-
Hell — B KOHLIe BEKTOPA h ; TIPH STOM JUTHHA BEKTOPA ¢ OTPENe/AeTcs
’ 2+LZ_72 - 2(21, E), Tae (21, 5) — CKaJIApHOE

TTPOU3BEIeHNE BEKTOPOB ¢ U

1o (hopMyJie: ‘c

:‘a

Cox pauwienue ¢pobu — TOXIeCTBeHHOE TTpeobpa3oBaHe Ipobdu, 3a-
KJTI04alleecs B OOHOBPEMEHHOM IEIeHUN YUCITUTENA U 3HAMeHaTe A
HA 11X 0DV OeJuTelb
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Comnuoocumenas — N10001 U3 3JIEMEHTOB, Hall KOTOPEIM TTPOU3BO-
JIUTCA oTepalus yMHOXeHUs
Coomnuouwenue — (HopMyna, BRIpaxalollasg 3aBUCUMOCTE MeXIy
BeIUUMHAMU
Crnupaaes— 1110CKas KpUBasAd, MHOTOKPATHO 00X0OA1Iad U30JIUPOBAH-
HYIOTOUKY, TPUOANXKASICEKHER (MW yIAISISICEOT HEE ) C KaX ABIM Q0OXOIOM
Cmenens — pe3yJETaT onepalvy BO3BENEHUs B CTEIIEHE; 0003Haua-
ercs @’ 1 paBeH 10 ONpeNesIeHNIo 3HAUeHHIo obLIell oKasaTeJbHOR
(hyHKIUYM @ ipu x = b

cmenenb MHOEOUAeHa — MaKCUMalbHas W3 CTeleHeW 4eHOB
MHOTOYJIEHA OTHOCUTEIBHO OQHOTO HEU3BECTHOTO WJIU COBOKYITHOCTU
HEN3BECTHRIX

cmenernb O0HoUIeHa — CyMMa TToKasareseil cTeneHelt BXonsa X
B OTHOUJIEH HEW3BECTHRIX
Cmepaduan — eNHULIA TEJIECHOTO YIJIa, paBHAA TEJIECHOMY YTy,
BEpIIMHA KOTOPOTO COBMANAET C LIEHTPOM cdephl panuyca R, a obpa-
3yI0LIME BRIPE3AIOT Ha cdepe QUrypy, IIouags KoTopoi paBHa R KB.
€11.; BCA cdepa COnEpXKUT 41 cTepanuaH
Cmepeomern pust — 4acThk TEOMETPUM, B KOTOPOI M3y4aldTCA CBOM-
CTBa MPOCTPAHCTBEHHEIX QUTYP
Cmcopora — OTpe30K TIPAMON, COSNUHAIOIINT JIBE BEPIIMHBI MHO-
TOYTOJIBHUKA

CMOCPOHRA Yesaa — ONWH U3 IBYX JIyuell, BRIXONAIINX U3 BEPLINHEI
yria v 00pasyolInx yro
Cymma — pe3yNbTaT OTnepalu CIoXeHus

cymma npoepeccuu — 1. Hactmunaa cymma S pana, obpa-
3yeMOTO uJieHaMW TIPOTPECCUU; IS apU(pPMETUIECKON TMpOTrpeccuu
S, =#n (a, ta,)/2, tne a, — NepBHI, @, — /-1 YIEHBI; U1 TEOMETPU-
yecko# mporpeccun S, = a, (g" — 1)/(g — 1), tne ¢ — 3HaMeHaTeNb
reoMeTpudeckoil mporpeccuu. 2. Cymma S 0ecKoHEYHOro psnia,
00pa30BAHHOTO WIeHAMHW YORIBAIOIIEH TeOMETPUUECKOR TTPOTPECCUH,
paBHad S = a,/(1 — q), tne g <1 — 3HaAMeHaTe/lk TeOMETPUYECKON
TIPOTPECCUU

UACMUUMHAS CyMMa psda — CyMMa KOHEUHOTQ YMcia WieHOB
IAHHOTO DECKOHEYHOTO psAna; odo3Havaercs S, =a, + ... T a,
Cymmupoeanue — 1. Haxoxnenue 3HaueHUS CYMMBI KOHEUHOTO
yucia ciaraeMeix. 2. OTEICKaHue TIpenesia KOHEYHBIX CYMM, B UaCTHO-
CTW OMIPENENEHHOTO UHTeTpaia, CYMMBI psa U T. 1.
Cohepa — MHOXECTBO TOUEK TPEXMEPHOTO €BKIWAOBA TPOCTpaH-
CTBA, HAXOOALIVXCA HA JAHHOM MOJI0XWUTEIBHOM PACCTOSAHWUM (pamuyc
cthephl) OT NAHHOU TOUKHU (1IeHTpa Chephl)
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Cxodumocme — CYLIECTBOBAHME MTpenea

cxodumocme pada — CXONAUIUNCS psia — P, TTOCIENOBATENh-
HOCTB YACTHUYHBIX CYMM KOTOPOTO MMEET KOHEUHEIN TIpees
Cuérm — COBOKYITHOCTE TIEPBBIX UETHIPEX A HCTBUN Hall paliluOHANb-
HBIMU YHUCIAMU: CJOXEHWS, BBIUMTAHUS, YMHOXEHUS U eJeHUA
Cuucaernue — COBOKYITHOCTE TIPUEMOB 0003HAaUE€HUS U HAMMEHOBa-
HUA HATYPaIbHBIX UMCEJ
Tabauua — nepedeHs CBeNeHWH, pacTIONOXEHHBIX B CUCTEMAaTHue-
CKOM TIOpAIKE

mamemamuueckas mabautia — Tabauiia, cofepxaliag 3Haue-
HUA KakoW-1u00 (PyHKIIUW, PACTIONOXEHHEBIE B 3aBUCUMOCTH OT 3HA-
YeHWIT apryMeHTa, Wi TabJIn1Ia, colepX)aliad COBOKYITHOCTE (DOPMYJI,
PACTIONIOKEHHBIX B CUCTEMAaTW4YECKOM TIOPANKEe; BO3MOXHBI TaKXe
TabNUWIIE, COAEpXKALINE TpapuuecKUuii Marepuall

mabOauya ymHoxwcernus — 1. Tabnuua, congepxaiiag BCE BO3-
MOXHBIE TTPOM3BENSHMS HATYpalbHEIX uncen ot 2 1o 9. 2. Tabnuua, mo
KOTOPOU OTHICKMBAETCS TTPOU3BEASHUE IIBYX COMHOXUTENEH
Taneenc — TpuroHOMeETpUYECKas (MYHKLIWS, KOTOopasd 0003HAUaeTCH
tg x ¥ onpenensaeTca GopMyJIon tg x = sin x/cos x
Tanzencouda — rpadpyk QyHKIIWH TaAHTeHCA Y = tg X B IPAMOYTQIE-
HEIX JEKapTOBEIX KOOpAWHATAX; TIepuoauueckasd KpuBas ¢ MepuoIoM
T, CAMMETpUUHAs OTHOCUTENRHO Hauala KOOpIAWHAT
Tec pema — nipenioxeHNe, MICTUHHOCTE KOTOPOTO MOXET OBITh JOKa-
3aHa B JAHHOW aKCMOMAaTU4eCcKoi Teopur; 00BIYHAadA 3aiChk TEOPEMEL:
A= B, tne A— ycnosue, B — 3aKkinwueHue

mecpema KOCUHYCO8 — TeopeMa IUIOCKOW TPUTOHOMETPUH,
TTO3BOJIAIOLIAs OTIPeNeUTh CTOPOHY TPEYTOJBHUKA TI0 IBYM IPYTUM
CTOPOHAM W KOCUHYCY TTPOTUBOJIEXKAIIETO YTJ1a; BEIpaxaercsa hopMy-
noit ¢ =a* +b* —2abcosC

oCpamHas mecpema — TeopeMa, B KOTOPOU yCI0BUEM SBJISIETCS
3aKJIIDUEeHWE, a 3aKJII0UEeHUEM — YCJIOBUE NAHHOW TEOPEMBI; NaHHYIO
TeOpeMy TT0 OTHOLIEHWIO K 00paTHOM YacTo Ha3eBalOT MpAMOi. Ecnu
TpsAMag Teopema 3anucaHa B opme A = B, To obpaTHasg MOXET
OBITE 3aTTMcaHa B BUne B = A. VI3 cripaBenIuBOCTH TIPSAMOH TeopeMEl
HE CJEIYET CIIPABEIJIMBOCTE OOPATHON

mecpema Hugaecpa — cymma KBagpaToB KaTeTOB MTPAMOYTOJIE-
HOTO TPEYTOJIBHIKA paBHa KBALpPaTy ero THIIOTEHY3H: ¢* =a’ +b’

mecpema curnycos — 1. Teopema TocKol TPUTOHOMETPUU, YCTA-
HaBJIWBAIOIIAS 3aBUCUMOCTE MEXIy IJTUMHAMU CTOPOH TPEYTOIBHUKA @,
b, ¢ v cunycamu yrioB A, B, C, TpoTUBOIEXKAIINX 3TUM CTOPOHAM;
BEIpaxaercsa popMmyaaMu: a/sin A = b/sin B= ¢/sin C= 2R, tne R—
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panuyc OKpPYXKHOCTH, OITMUCAHHBII BOKPYT PACCMATPUBAEMOTO TPEYTOJIb-
Huka. 2. Teopema cipeprueckoi TPUTOHOMETPUM, BRIpaxaeMas (op-
MyJlaMUu: sin a/sin A ==sin b/sin B =sin ¢/sin C,tne A, B, C —yTan
cthepruecKoro TPEYTONLHUKA, @, b, ¢ — TTPOTUBOJIEXKAIINE UM CTOPOHBI
Zem pascp — paBUNBEHBIM MHOTOTPAHHUK, UMEIOLIWH 4 TpeyTOIBHEIS
Tpanu, 6 pédep 1 4 BepIIWHE, B KaXM0H M3 KOTOPRIX cxonsaTcs 3 pebpa
dosrcdecmaeo — paBeHCTBO BHIpaXeHWN ¢ ONHOW WKW HECKOIBKUMU
TIepeMeHHBIMU, JIEBAs U MpaBas yacTU KOTOPOTO TMTPUHUMAIOT paBHEIE
3HAUEHUWS TIPU BCEX JOMYCTUMEBIX 3HAUEHUAX TIepeMeHHBIX. [TpuMepH:
sin“o+cos’ =1 mpu mobeX a; lg(xy)=lgx+Igy mpux>0uy>0
Zep — 1. TloBepxHOCTE, TIOJyU€HHAs OT BpalleHWsA OKPYXKHOCTHU
BOKDPYT OCH, JIeXallel B TUIOCKOCTA 3TOW OKPYXKHOCTU U HE TIepece-
Katouei e€. 2. Teno, orpaHUUeHHOE 3TOW TTOBEPXHOCTHIO
Tourxa — 1. DaeMeHT Kakoro-a1mbo MpoCcTpaHCTBA, paccMaTpuBae-
MOTO Kak MHoXecTBO. 2. MCXONHBIN 00BEKT reOMeTpUM, KOCBEHHOE
ompeneieHe KOTOPOTro JaéTcsl B akcuoMax reomeTpuu. 3. 3HaueHHe
apTyMeHTa (QyHKIINH

mouKa KacaHus — TouKa, B KOTOpOW NBe KpWBHIE, KpUBas
W TIOBEPXHOCTE, JTUOO IBE TTOBEPXHOCTU UMEIOT ODIIYI0 KACATENBHYIO
WIW KacaTeJBHYIO TIIOCKOCTE

mMOoUKa MaKcumyma — 3HaueHue apTyMeHTa, B KOTOPOM (yHK-
1I1ST UMEeT MaKCUMyM

MOUKQ MUHUMYMa — 3HAUEHWE apTyMeHTa, B KOTOPOM (yHKITUS
WMeeT MUHUMYM

ocobass mouka (0CODEHHOCTE) — TOUKa KPUBOW WAM MOBEPXHO-
CTW, B KOTOPOH HapylIaeTcs e€ rNankocTh

mouka nepecuba — Takad Touka M naHHOW KpuBOH, uto 1)
KpUBasi UMEET KacaTelbHyio B M, 1 2) B CKOJE YTOOHO MaJloif OKpecT-
HOCTU M KpuBas JEXUT TT0 pasHBIe CTOPOHEI OT KacaTelBHON

mMOoUKa IKCmpemyma — TouKa, B KOTopoit yHKIINA UMeeT Mak-
CUMYM WU MUHUMYM
Tpaexmc puss— HeTpephIBHAs KpUBas , KOTOPYIO OTTMCHIBAET ITPU JIBU -
XeHUW MaTepuaakHas TOuKa
Tpancnc pmup — MHCTPYMEHT B BUIE pasfnenéHHoro Ha 180° mony-
KpyTa IJis TTOCTPOSHUS U U3MEPEHUS YTJIOB
Tpaneuuss — 9ETHIPEXYTOIBHUK, ¥ KOTOPOTO 1B TTPOTUBOITOIQXHEIS
CTOPOHHI TIapasielbHE (OCHOBAHWA), a ABe APYTUe HemapasielkHEI
(DOKOBEIE CTOPOHEI)

pasnobounas mpaneyus — Tparneuus, Y KOTopoii 00KOBEIe
CTOPOHBI PABHEI
Tpeyeoabrux — MHOTOYTOJIIBHUK C TPEMSA CTOPOHAMU
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BRUCAHHBLE MPEY2OAbHUK — TPEYTOIRHUK, BCE TPU BEPILIUHEI
KOTOPOTO JIeKaT Ha JaHHOM OKpYKHOCTH

ONUCQHHBIIL MPEYVCOAbHUK — TPEYTOIBHUK, BCE TPU CTOPOHBI
KOTOPOTQ KAacaloTcsa ONHOW M TOM Xe OKpYyXHOCTH, pacTloNOXeHHOR
BHYTPU TPEYTOJBHUKA

OCHPOYEOAbHBLI MPEYEOabHIUK — TPEYTOJBRHUK, BCE TPU yIJa
KOTOPOTO OCTpPBIE

K psamMOYeOabH bl MPeEY2OabHUK — TPEYTOIBHUK, ONWH U3 YTJI0B
KOTOPOTO TIPAMOT

PasHOBeCpeH bl MpPeEYeOAbHIUK — TPEYTOJLHUK, IBE CTOPOHE
KOTOPOTO PABHEI

PABHOCMCPOHHILEL MPEYVEOAbHUK — TPEYTOIBEHUK, BCE TPU CTO-
POHBI KOTOPOTO PABHEI

MYHOYVEOAbHbBLIL MPEYEOAbHUK — TPEYTONBHUK, ONWH U3 YTJIOB
KOTOPOTO TYTION
Tpeyeoavruru

nOOOOHbBIE MPEY2OAbHUKIY — JIBA TPEYTOJRHMKA, ¥ KOTOPBIX
VIJIBI COOTBETCTBEHHO PaBHEI
Tpéxuaen — MHOTOUWIEH C TpEMS WIEHAMU

K8acpamHblil mpéxusen — MHOTOWIEH 2-M CTeleHn ¢ OgHOM
nepeMeHHol Buna ax’ + bx + ¢, rne a # 0
Tpucornomempusn — pasnen MaTeMaTUKU, B KOTOPOM M3y4aloTCs
3aBUCUMOCTH MEXIY BEIWUMHAMMU YTJIOB U IJIUHAMU CTOPOH Tpe-
VTOJIBRHUKOB, a Takke CBOWCTBA TPUTOHOMETpHUECKMX (yHKIIWi
W CBS3W MEXIY HUMU
Tpurauorn — 1. B Poccun, CIITA — Teicsua 6wutionos (1.), 1012,
2. B Tepmanvm, Benuxobpurannu, Opanumyn — MWUIMOH OWTHO-

HoB (2.), 10"
Yeawt

BEPMUKAAbHbBIE YeAbt — YIIB C ODILIEH BEpPUIMHOW, CTOPOHBI
KOTOPBIX ABIAIOTCA NIPONOJIKEHUEM IPYT Ipyra

BHEWHUEe HaKpecm aAexcauiue yeab: — YIJIB, 00pa3oBaH-

HBIE TTPU TIEPECEUEHWM IBYX IMPAMBIX, JeXallluX B OIHOW TNIOCKOCTH,
TPEThEH TIPAMOI; OHW JIeXKAT TI0 pa3HBIE CTOPOHEI OT TPEThel TIPAMOT
W BHE YaCTH TUIOCKOCTH MEXOY MEePBRIMU ABYMS TTPAMBIMHU

BHellHIe OCHOCHCPOHHUE Yeabl — YIIBE, obpa30oBaHHELIE
TIPU TIepeceyeH OBYX TIPAMBIX, JeXalluX B ONHOW TIJIOCKOCTH,
TPeThEW TPAMOI; OHU JIeXAaT MO OAHY CTOPOHY OT TPEeThel MpAMOi
W BHE YACTH TUIOCKOCTH MEXIY TIEPBRIMU IIBYMS TTPAMBIMHU

BHYINPEHHRUE HAKpecm aexcatiue yeab: — YIJB, 00pa3oBaH-
HBIE TTPU TIEPECEUEHWM IBYX IMPAMBIX, JeXallluX B OIHOW TNIOCKOCTH,
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TpeThel TIPAMOI; OHU JIEXKAT TI0 pasHbIe CTOPOHEI OT TPEThel TIPAMOT
1 BHYTPHY YACTH TUIOCKOQCTU MEXY MEePBBEIMU IBYMS TIPAMBIMUA

BHYMPEHHUE COHOCMGCPOHHUE Yeabl — YT, 00pa3oBaH-
HBIE TTPU TIEPECEUEHW M ABYX TIPAMBIX, JeXalllUX B OJHOW TNIOCKOCTH,
TPeThEW TPAMOI; OHU JIEXKAT 110 OIHY CTOPOHY OT TpeThel MpAMOi
1 BHYTPHY YACTH TUIOCKOQCTH MEXY MEePBBEIMU IBYMS TTPAMBIMUA

OONOAHUMENABHBIE YAkt — YTIB, UMEIOLINe OOHY ODIIYIO CTO-
POHY, CYMMa KOTOPBIX paBHa 90°

npurexcaiie yaasb: — Yrjbl, UME1Ie 001IYI0 BEPIIVHY U OIHY
QOIYI0 CTOPOHY

CMENCHBIE Ye/abi — YIJB, UMEnIINe O0IIYI0O BeplIUHY, OIHY
ODIIYI0 CTOPOHY, 4 JIBE APYTHE UX CTOPOHEI JIEXAT HA OIHOW TIPAMOIA.
Mx cymma paBHa 180°
Yeoa — 1. Teomerpuueckada urypa, 0od0pa3zoBaHHAasd NByMS JydaMu,
BRIXOIAIIWUMU U3 OofHOW Touku. 2. Mepa moBopoTa Jyda BOKPYT €ro
Hauana. 3. [Tnockuit yron. 4. JIByrpanHeiii yroi. 5. TenecHwIl yron

BHELUHUI Y02 MHO20Y202bHUK A — TUIOCKWUH YTOJI, 00pa30BaH-
HBIA IydaMu, TIPOIQJIXKAIIINUMH [BE COCEIHUE CTOPOHBI MHOTOYTO -
HWKAa, W JIEXAUIWI BHE MHOTOYTOJRHUKA

BHYI PeHH UL Y201 MHO2CY20.2bHUK A — TUIOCKWUN YTOJI, 00pa3soBaH-
HBII JIy4aMHM, COAEPXKAILUMMU IBe COCeNHNE CTOPOHBI MHOTQYTOJIBHUKA,
1 UMEIOIITUH HETTYCTOE TIepeceueH e C BHYTpEHHER 001aCThIO MHOTQYTQJIb-
HUKA

BHUCAHHBLI Y01 — YTOJ, BEpLIMHA KOTOPOTO JIEXKUT Ha TNIOCKOHR
KPWBOH, a CTOPOHBI CONEPKAT XOPABLI 3TOW KPUBOM

dsyepannbtit yeoa — 1. Teomerpuueckas urypa, odpa3oBaHHas
JBYMS TIONYTUIOCKOCTAMM, UCXOMAIIUMHI U3 ONHOM TipaMoid. 2. HacTs
TPOCTPAHCTBA, OTPaHWUEHHAsd ABYMA ITOJYIUIOCKOCTAMM, MCXOIH-
IIUMUW U3 OIHOW TTPAMOT

AUHCIHHBII Y01 — YTOJ MeXIy TIEPTIeHAUKYJIApaMu K pedpy IOBY-
TPAHHOTO YTJ1a, BOCCTAHOBJIEHHBIMU B Q0EHX TPAHAX M3 OIHON TOUKU

V2o Mexcoy Kpuebimit — ONWH N3 IBYX CMEXHBIX YIJIOB, 00pa-
30BaHHBIX KACATEIBHBIMUA K 3TUM KPWBBIM B TOUKE UX TTepeceyeHus

Ye0osa MeMHcoy HPamoil U HACCKOCHIbIHO — YTOJ MEXIY TIPAMOit
W €€ MPAMOYTOIRHOW TTpoeKIlMeid Ha TIIOCKOCTE, HE MPEeBOCXONM-
it 90°

MHOCOEPAHH B Y202 — TENEeCHBIA YToJ, 00pa3soBaHHBIN KOHWYE-
CKOW TIOBEPXHOCTHIO, HAITPABJIAKRIIAA KOTOPOH eCTh MHOTOYTOJIBHUK

ocmpstii yeos1 — yToj, BeImdHa KOTOporo MeHbLre 90°

MAOCK UL Y201 — 4aCTh TUIOCKOCTH, OTpaHWUYeHHAs IBYMS JIydaMu,
WCXOIALINMU U3 OIHOW TOUKU
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yeoa noecpoma — Yol ¢ BEPUIMHONW B HAYalle KOOPAWHAT, HA KOTO-
PBIT TIEpeMeNIaeTCs OCh KOOPAWHAT TP TTIOBOPOTE CUCTEMBI KOOPIWHAT

noaHbLil yeosa — Yyroi, paBHbit 360°

ROASPHbLE Y201 — 0I0HA U3 TIONAPHBIX KOOPAWHAT TOYKHW, paBHAsA
BEJIMUWHE YTJIa MEXIY TIOJISAPHON OChI0 U PAIIMYCOM-BEKTOPOM TOUKH;
TIOJIOKUTEJILHOE HalTpaBIeHUe — TIPOTUB YaCOBOMH CTPEIKUT

Yeosa, Apuiescaliiiiii K Cmecpone mpeyeoabHUKa — BHYTPEH-
HUA YTOJ TPEeyroJibHUKA, COAEpXKAIIWA NAHHYID CTOPOHY TPEYTOJIh-
HUKa B OJHOW M3 CBOMX CTOPOH

Yeoan, NPpomueoAeICatiiuli CIGPOHE WiPEYEOAbHUKA, — BHYT-
PEHHUI YTOJ TPEYTOJBHUKA, He TIPWIEXKAalIWid K JAHHOW CTOPOHE Tpe-
YrOJIBHUKA

APAMOIL Y201 — YTOJI, pABHEI CBOEMY CMEXHOMY, T. €. paBHEIit 90°

Pazeéprymbatii Y20s1— yroj, 00pa30BaHHBIA IBYMS JTyUaMi, Jiexa-
UMW Ha OIHOW TIPSAMON, HO HE COBIIAAAIOIINMHA

chepuueckuii yeoa — Yroj, oOpa30BaHHHIN KacaTelkHBIMU
K IBYM OOJBIIIUM KpyTaM Ha cdepe B TOUKE UX TIepecedeHns

meAecHbtil Y20 — 4acTh IPOCTPAHCTBA, OTPaHUYEeHHAs OOHOW
W3 ABYX TIQJIOCTEN KOHWUYECKOHW TTOBEPXHOCTH

mynoii yzosa — Yroi, BelnduHa KOTOpOro mnpeBwimaer 90°,
HO MeHbIIIe BeJTMYMHE Pa3BEPHYTOTO yIia, T. €. 907 < a < 180°
LeHmPalbHbtil Y204 — YTOJ, BeplIMHA KOTOPOTO COBIIAfacT

C LIEHTPOM JIAaHHOW OKPYXHOCTH
Ivenvuaemoe — TOT U3 BIEMEHTOB, YUACTBYIOUIUX B OTMEpaln
BEIUUTAHWS, U3 KOTOPOTO BEUUTAETCA IPYTOU; €C/IM BEUYUTAHWE 3aITH-
CaHoO KaK ¢ = @ — b, TO a — yMEHbBIUIAEMOE.
Jhyinosrcenue — 1. HaszpaHue pa3nWuHBIX OWHApPHEIX OIEpalvii
(YMHOXEeHWe 4ucesl, MaTpull, BEKTOpOB U T. 1.). Ilpn obozHaueHun
YMHOXEHWS 9acTO HE YITOTpeOseTcs CIellualkHBII 3HAK, a TTPOCTO
COMHOXWUTENN CTABATCH PAAOM; YIIOTPEONAIOT TAKXKE IHAKU «», «X»,
«@» 1 ap. 2. YMHOXEHWE Yrcesl

YMHOMCECHUE BEKMOPa Ha CKaaap — OTHICKAHWE TTPOU3BENE-
HUA BEKTOpa Ha CKanap

CKAAAPHOE YMHOMCEHUE — OTHICKaHWEe MO NAHHBIM BEKTOpaMm
WX CKAJISIPHOTO MTPOU3BEAECHMS

Y MHOMCeHUe uice2— OWHAPHAA OTIepallns HaZl YuCiIaMiy, 0003Hauae-
Mas 3HAKAMH «», «&» WK TTOCTAHOBKOW COMHQXUTENEH pAnOM 0e3 3HaKa
MEXIY HUMH; 00JIanaeT CBOMCTBAMU KOMMYTATUBHOCTU W aCCOLTMATUBHO-
CTH, a TAKXe AUCTPUOYTUBHOCTH TI0 OTHOLLEHMIO K CJIQKEHUIO; C YUETOM
3TUX CBOKMCTB OTIPEAEISAETCS TIO3TAITHO 1S PA3HBIX BUIOB UMCeN: 1) s
HaTypaneHorO MHOXWTEeNA #. a - 0=0,a-1=a,a-n=a+ ... + a(n paz);
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2) (—1)- @ =—a; 3) nna npobHoTO MHOXWUTENSA b/C: a - (b/c) = ab/c; 4) nna
WppaloHATRHOTO MHOXWTENS (: @ - B=Ilim (a- b,) ipu b, — B; 5) s
KOMIUIEKCHBIX COMHOXUTENEH (@ + bi) (¢ + di) = (ac — bd) + (ad + bo)i
Ypaenenue — 3anvick B hopMe paBeHCTBA 3a0a4ui 00 OTBICKAHWH 3HAUe-
HWIT apTyMEHTOB, TIPY KOTOPBIX 3HAUEHWS ABYX JAHHBIX QYHKIINI paBHEL

aneetpauuecKoe ) pagHeHie — ypaBHeHte, KOTOpoe BhIpaxa-
eTCsl PABEHCTBOM IBYX MHOTOUJIEHOB OT HEM3BECTHBIX

OuKeacpamHoe ) pasHeHe — KBanpaTHoe ypaBHeHNe OTHOCH -
TeJILHO KBanpaTa Heu3BecTHoro: ax? + bx> + ¢ =0

IByWIeHHOE ypaBHeHWe — anredpandeckoe ypaBHeHWE BUIA
ax'+ b=10

cughghe peryianobroe ) pagreriie — ypaBHeHNe, B KOTOPOM HEU3-
BECTHRIMU ABJAOTCA (DYHKITUN W KOTOPOE CONEPKUT UX TIPOU3BOIHBIE

UHMe:PalbHOe ) pasHeHre — ypaBHeHHe, colepxallee UCKO-
My10 (DYHKIIWIO TTOZ, 3HAKOM WHTeTrpasa

Lp PAuUOHAIbHOE ) PadHenlie — ypaBHeHNe, B KOTOPOM HeW3-
BECTHEIE BXOIAT MOJ 3HAK panuKana

KeacpamHoe ) pagrerne — anredpanueckoe ypapHeHne 2-it cTe-
neHu ax? + bx+ c=0(a=0)

I PasHeHue Kpuaoil — KOOpANHATHOE ypaBHEHUE TUIOCKOI KpU-
BOI1, 001U BUI KOTOPOTO B MPSIMOYTOIBHBIX NIeKapTOBRIX KOOPAWHA-
Tax f(x, y) =0

KYybOuueckoe )y paguernue — anredpanueckoe ypaBHeHNe 3-11 cTe-
neHn ax’ + bxl tex +d=0(a=0)

AUuHeliHoe asneetpauuecKkoe YpasHeHue — anredpandyeckoe
ypaBHeHuWe Buia a,x; + ... + a,x, = b, tne x, ... , X,, — HEU3BECTHEHIE,
a, ..., a,, b — 3anaHHble BETMUWHEBI

AoeapudmuuecKoe ) pasHeHue — TPAHCLEHIEHTHOE ypaBHe-
HUE, B KOTOPOM HEW3BECTHRIE BXOIAT B ApTYMEHT JIoTapugmMa;

) PasHeHue NI0CKOCm U — KOOPIAVNHATHOE YpaBHEHHE TUIOCKOCTU
B ITPOCTPAHCTBE; OOLIWIA BUI €T0 B TPAMOYTQJILHEIX IIeKapTOBEIX KOOP-
nuHartax Ax + By + Cz+ D=0, roe mocToaHHBIEe KO3MMOUITUEHTH A,
B 1 CHe MOTYT OIHOBPEMEHHO OBITE PABHBIMH HYJIIO

HOKa3ameabHoe ) pasHeHu e — TPAHCIIeHIeHTHOe ypaBHEeHHE,
B KOTOPOM HEM3BECTHOE BXOIWUT B TTOKA3aTeNh CTETIeHW HEKOTOPHIX
BEIUUUH

npusedénHoe KeacpamHoee ) pasHene — KBalpaTHOe ypaB-
HeHWe, pa3neNeHHOe Ha KO3 (MUITUEHT MPU KBampaTe HEU3BECTHOTO;
numeeT BUI x2+ px+g=0

YPasHeHue APIMOI — KOOPIWHATHOE ypaBHEHWE MPAMON Ha
TUIOCKOCTH; OOV BUI, €r0 B MIPSIMOYTOJRHBIX NEKAPTOBRIX KOOPAU-
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Hatax Ax + By + C = 0, roe noctoaHHbe KO3hpuumeHTsr A 1 B He
MOTYT OITHOBPEMEHHO OBITH PABHBIMU HYJIIO

MPAHClUEeHOeHMHOE )PaBHEeHUue — YpaBHEHNWE, B KOTOPOM
HEW3BECTHOE BXOAUT B apTyMEHT TPaHCIIeHASHTHRIX (PYHKITNH

WPUSOHOMEMPUHECKOE ) PABHEH e — TPAHCIIEHIEHTHOE ypaB-
HEHHE, B KOTOPOM HEW3BECTHOE BXOIUT B APTYMEHT TPUTOHOMETpUYe-
CKUX WJIW OOPATHBIX TPUTOHOMETPUUECKUX (DYHKITUI

Y pasHeHuewemecpmoiicmeneny—ypasHennesunaax? + b +
+ext+dx+e= 0, tne a=0, KoTopoe ABASETCH aNTedpanyecKuM
ypaBHEHWEM HAWBBICIIEH CTENeHW, paspelluMBIM B OOIIEM BUIE
B panukanax
Ipaenenusn

PABHOCUABHBIE ) PABHEH U — YPABHEHWS, COBOKYITHOCTH pellle-
HUI KOTOPBIX COBIIANAIOT
Ycaoeue

docmamouHoe Ycia08ue — YyCI0BUe, TTPH BRITTOTHEHUH KOTOPOTO
NAHHOE YTBEpXIeHWE 3aBENOMO BEPHO

HeoOxo0umoe ycaoeue — YCIOoBUe, TIPU HEeBRITIOJHEHWH KOTO-
pPOTO JaHHOE YTBEPXKIEHWE HE MOXET OBITH BEPHBIM

HeoOxodumoe u JdocmamouHoe yYcioeue — YCIOBUe, TIPU
BRITIOJTHEHWW KOTOPOTO NAHHOE YTBEPXKIEHWE BEPHO, a TIPU HEBBITIOJ -
HEHWUW — HEBEPHO; 3aITUCh A < B 03HAUAET, UTO KaXINOe U3 YCIOBUH
An B HeobdXxonuMo 1 0CTaTOUHO IJIS IPYTOTO
Daza 2a pmornuxu — BeINUNHA CIBUTA TpadUKa CUHYCOMIH TTO0 OCH
adcuucce, T. €. TOCTOSHHBIN YTOJ ¢ B 3alTUCU TAPMOHWYECKOTO KoJeba-
HUA Y = Asin (o + ¢)
Daxme puas — GyHKIINA, OTIpeneaéHHas Ha MHOXECTBE LIEIBIX HeO-
TPULIATEJIBHEBIX YMCe, 3HAUeHHE KOTOPOH PaBHO MTPOU3BENEHWIO HATY -
padBHBIX UMCE OT 1 10 AaHHOTO HATYypaJIEHOTO YUC/A #2; 0003HAYaeTCs
n' =12 ...  n; 1o onpenenenuio 0! = 1
@Duz) pa — reoMeTpudeckas UTypa, MHOXECTBO TOUEeK Ha TIIOCKO-
CTH WIW B TTIPOCTPAHCTBE

BNUCAHHAA DuUE)pa — MHOTOYTONBHUK, BEPUIMHBI KOTOPOTO
JIEXAaT Ha JaHHOW KPWBOW, WM KpUBas, Kacamollasacs KaxIoW cTo-
POHBI JAHHOTO MHOTOYTONILHWKA WIW €€ TIPOIOIKeHUs

onucamnHan ue) pa — MHOTOYTOJIBHUK, KaXIas cTOpOHA KOTO-
poro (MU e€ IpoOQIXKeHWe) KacaeTcsl JaHHOW KPpUBOH, WM KpUBas,
Ha KOTOPOW JIeXKaT BCE BEPIINHBI JAHHOTO MHOTOYTOJBHUKA
Doxycovt

Poxycet eunepdOabt — B CUMMETPUUHBIE TOUKYW HA 00pazyio-
e JUHWUUW, 00JIafaiilInue TEM CBOMCTBOM, UTO PA3ZHOCTh PACCTOSAHUWIA
OT JIIOOOW TOUKU KPUBOH N0 HUX €CTh BEJIMYWHA TTOCTOAHHA
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Poxyce: 3a2unca — IBE CUMMETPUUYHBIE TOUKM Ha 00pasyio-
el JJUHUU, 00JIamaiiue TeM CBOWCTBOM, YTO CYMMA PacCTOSAHWMA
OT TI000M TOUKYW KPUBOM 10 HUX €CTh BeJINIWHA TTOCTOAHHASA
Depmyara — CUMBOINUECKAs 3aITUCE, COCTOALIAs M3 UMdp, OYKB
W CTIELIMANBHEIX 3HAKOB, PACTIONOXEHHEBIX B OIPeNe/EHHOM TTOpAIKeE,
Y ABJIAIOLIAACA HOCUTEeM WH(POPpMAILIUKU

Iipubausrcénnas popmyra — bopmyna, TO3BOAAIOIIAS BEIUNC-
JSTE TPUONVKEHHBIE 3HAYEHWU HEKOTOPOI BeTMUNHE
L yuxuuu

ot pammuble mMpuUeOHOMEempuuecKue ¢GYuxyuyu — QyHKINN:
apKCUHYC, apKKOCUHYC, apKTaHTeHC, apKKOTAHTEHC, apKCeKaHC 1 apK-
KOCeKaHC

wWipueoHomMempuueckKkue ¢yYruxuuy — QyHKINU. CUHYC, KOCH-
HYyC, TAHT@HC, KOTAHTEeHC, CEKaHC U KOCEKaHC

InemeHmapHbie ¢YHKLUL — K1acc PyHKIIWNA, K KOTOPOMY TIpH-
HayIeXaT palMoHaabHEIE, CTETIEHHEIE, TIOKa3aTe/IBHEIE, JoTapuhMude-
CKWe, TPUTOHOMEeTpUYeCKUe, 00paTHEIE TPUTOHOMETPUUECKHE, a TAKXKe
CJIOXKHBIE (DYHKIIUM OT JIIOOBIX BXOASIINX B 3TOT KJIacC (PyHKIIWH
Cynrxuus — oNHO U3 OCHOBHBIX TIOHATHIT MATeMaTHKW, COOTBETCTBHIE
MexXay a7eMeHTaMu MHOXeCcTB X (x € X —aprymenT) u ¥ (v e Y —
3HaYeHue (HyHKIINM), obo3zHauaeMoe /- X —» Yunu y = f(x); oOpI9HO
K 3TOMY fl00aBiisieTcs TpedoBaHMe OIHO3HAYHOCTH; Yallle BCETO TToApa-
JyMeBaeTCs TaKXe, UTO (PyHKIIUA ABJISAETCA UMCISeHHO3HAUHON

Ancetpanueckas d¢dyuxyus — GQYHKINS, YIOBICTBOPAIOLLIAS
anredpanuecKoMy YpaBHEHUIO WU CUCTEME anredpanueckKux ypaBHe-
HUHA

gbtnyKaan GYriKyusz — QYHKUWA OEWCTBUTEIRHOTO TIepeMeH-
HOTO f'(x), 11 KOTOpo#t f((x; + x3)/2) < (£ (x)) + f(x))/2

ouppe penyupvemas @Gyuxyua — QYHKINS OJHOTO WIN
HECKOQJIBKUX TIEPEMEHHBIX Y = f (x|, ..., X,), #> 1, Yy KOTOPOW B NaHHOH
Touke P (x,, ..., x,) cyuiecTByeT nuddeperuman d f

CpOOHO-AUHeHHas: GYHKUUs — OTHOUIEHWe OBYX JIMHEHHBIX
(OyHKLIWH

CPOOHO- PAUUOHAAbHAS YHKLUL — OTHOUIEHWE IBYX MHOTO-
YJIEHOB, IPUIEM CTETIEH: 3HAMEHATed He MEHBIIE eNUHWLIE

uHmeepupyemasn ¢GYaxyius — QYHKIW, 11 KOTOPOU CYILIeCT-
BYET OTIpeNe/IEHHBIM MHTETpan B 3aNaHHOW 0bacTh

AuneliHasa ¢ynKius — QyHKIIA TIepeMeHHBIX X , ..., X,,, OTIPENesIse-
Mad popMmyIoit ¥y = a\x; + ... T a,.x,+ ay, 10e a, ... , ,, Gy — KOHCTAHTHI

Aczapupmuueckan ¢Gyurxyus — PyHKUNA, odpaTHas moKasa-
TelbHON yHKUMM, 0bo3HauaeMasd y =log, x W ONpenen€HHas L
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x>0, rne @ — ocHoBanue (@ > 0, a # 1), MOXeT OBITH TTPOAOIXKEHA
Ha KOMTIJIEKCHYIO 00J1acTh

MOHOMOHRHAA GYHKUUs — 00lIee Ha3BaHWe 111 BO3PACTaIIINX
1 yORIBAIOIINX (DYHKIIMIT

Ham) paibHas NOKaszameabHas: (3KCTIOHeHUIVANbHAA) YVHK -
yusg — QyHKuMA f(x), 1ad9 KOTOpoH crpasennBo f'(x)/f(x) =1
1 £ (0) =1; obo3HauaeTcs uepes exp X WU e, TIe € — 3HaueHue (PyHK-
LIMK TIpU X = 1, paBHOE UUCY e

Hegospacmarotias (YouBawas) ¢gyruxuus — Gyakuus f(x),
1715 KOTOpor U3 x; < X; cnenyeT f(x)) >/ (x;)

HenpepobieHas ¢YHK s — QyHKUNA, TIpenea KOTOpoil Tpu TpHu-
ONVMKEeHWM apTryMeHTa K JaHHOW TOuKe paBeH 3HAYEeHUIO (PYHKIIMU
B 3TOI TOYKE

EYVHK UL HECKOABKUX HEPEMEHHBIX — PYHKIINSA, OTIpeNeeH-
Hasl Ha JeKapTOBOM TIPOU3BENEHUN HECKOJBKMX MHOXECTB, OORIYHO
ONUHAKOBBIX

HeYObigarouiast (Bo3pacTawllas) gyaKyus — Pyakuna f(x),
IJ15 KOTopor U3 x; < Xx; cnenyeT f(x)) </ (x)

HeuémHast ¢YHKLUa — QyHKIMA f(X), 1151 KOTopoil f(—x) = —f(x)

Hen8HA G YHKLU — QYHKIINA Vv, 3a0aHHas ypaBHeHueM f (x, y) =0
1151 (DYHKITMW QIHOTO TIeEpeMeHHOoro Wi F'(x, ..., x,; ¥) = 0 nng GyHKumm
HECKQJIBKUX TIEpeMEeHHBIX

of pamnas ¢yuxius — Qyakuma, obozHagaemas /!, onpenenénHas
Ha MHOXECTBE 3HAUEHWI TaHHOW OYHKITMHW f 1 CTABA1IAsA B COOTBETCTBUE
KaXKIOMY €ro 3JIeMEHTY TIOJIHBIN Npoodpas 3TOTo JIeMeHTa; TaKUM o0pa-
30M TS IAHHOM GyHKImy y = f(x) obpaTHas dyHKIms ecT Xx=F! ()

obwan noxkazamenvbrHas @GYHKyus — QyHKUUS f(x), nag
KOTopoit oTHolIeHne f'(x)/f(x) He 3apucut ot x 1 f(0)= 1; obo3Ha-
yaercs @, Tne @ — 3HaueHue PyHKUuKU mpu x = 1

@VHKUUS, O¢PAHUUEHHAST CBEPXY — NEWCTBUTENILHO3HAUHAA
thyHKIMA f(X), I7189 KOTOPOW CYLIECTBYET uucio M, yIOBIEeTBOPAIO-
1Iee HepaBeHCTBY f (x) < M Tipy BCex 3HAUEHUSIX apTyMeHTa X

dVHKUUs, O:paHUUMEeHHasT CHU5Y — JIeWCTBUTENLHO3HAUHAS
thyHKIMA f (X)), A5 KOTOPOH CYLIECTBYET UMCJIOQ #1, YIOBIETBOPAIOIIEE
HepaBeHCTBY m < f(X) TIpY BCeX 3HAUSHUSIX apTyMEeHTa X

00no3HaUuHaR GYHK YU — PYHKITNS , JAI01Ias] OJHO3HAUHOE OTO-
OpaxeHue 0DJIACTU OTpeneIeHus Ha 001acTh 3HAYEHWH

odncpodnas Gyuxkyuas — GHYHKUIMA f OOHOTO WIW Hec-
KOJBKUX  TIEPeMEHHEBIX, VIOBJETBOPAIOIIAA  COOTHOUIEHUIO
FOx, ..., 2x) = 1" f(x,, ... , x,) 17151 1OOOTO JOMYCTUMOTO A; HATYPAJIb-
HOE YUCJIO 772 HARIBAETCS CTETIeHRIO ONHOPOAHOCTH
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nepeootpaznas GyHKyus — HyHKIWS, TPOU3BOIHAS KOTOPO
paBHa 3alaHHOU (DYHKIIUW

nepuoduueckas @GyuxKyuas — OGYHKIUA f(x)Takas, uTo
f(x+ T =f(x), rne T (mepuon) He 3aBUCUT OT X; TIPEATIQIATaeTCs,
yto f(x) u f(x + T) cylllecTBylOT

noObtHme: patbhast GYHK LU — QYHKINS, HAXOOA1IasACs MEXITY
3HAYEHUSAMHW MHTETpaau AU dpepeHIInana B3anvucyu MHTerpaa; mpu 3a-
micH [du cauTaeTcesl, UTo TIONBIHTeTpaTbHAs (DYHKIINS paBHA eqITHILe

paspetéHas GYHKus — PYHKIWS, HE ABASI0IIAACS HEITPEPHIB-
HOW HA JAHHOM MHOXECTBE

payuornalbHas GYrKyus — QYHKUWS, KOTOpad ABIAETCA WIN
LeJOW pallMoHaNBFHON WKW ApOoOHO-pallMoHANEHOW yHKIIMEeH

CTeneHHas QYHKUUA — G(YyHKIWA, 3anasaeMas (QopMyJoi
y=x®(x>0), rme o — MOCTOIHHOE YHUCJIO

cmpoeo eoipacmaruias GyHKuus — QyHkIna f(x), o4
KOTOpOH U3 x, < X, BEITeKaeT f (X)) < f(x;)

cmpoeo YObiearouias GYHKUU — (QYHKIUL, 019 KOTOPOW
13 X, < X, BRITEKAET f (X)) > f(5)

CMYNEeHUAmas ¢GYHK LU — oTpaHWIeHHAaa YMciioBas (PyHKIINA
/> 11 KOTOPOHW NaHHBIA MTPOMEXYTOK [, H] MOXET OBITE Pa3OUT HA KO-

HEYHOE YKCJI0 UHTEPBAIOB (ay, a ) ipu A= 0,1, ..., n —1; ay = a,
a, = b, BHyTpY KOTOPBIX f UMEET MOCTOAHHOE 3HAUEHWE
yenas Gyuxuus — GQYHKUWS, ABIAOIIASICS aHATUTUYECKOi

BO BCE KOMTIUIEKCHOHW TIIOCKQOCTU KPOME, OBITE MOXET, OECKOHEUHO
VIAJIEHHOW TOUKHW

uémHasa GYHKUUS — QyHKINS f (x), 1781 KOTOpOH £ (—x) = f(x)

yuca068aa GYHKUUSL — YVUCIEeHHO3HAYHAS (DYHKIMA YUCTIOBOTO
apryMeHTa

R6HA G YHKLLZ — TEPMUH, TIPUMEHSIOLIWICS TOIBKO TIPU MPOTUBO-
TIOCTABJIEHUW TIOHATUIO HESIBHAA (DYHKILINS, YTOORI TTOKA3aTh, YTOQ AaHHAs
(CYHKITWA 3aaHa B BUIE ypaBHeHW y=f (x) W y=7(x;, ..., X, ), HE B BUIIE
ypasHeHuA £ (x, y) = 0 wiu, coorseTcTBeHHO F{X, ..., X3 ) =0

X6 pda — 0Tpe3oK, COeNUHSAINNR 00k IBE TOUKW KPUBOH

Ilenmp — 1. llenTp cCUMMETPUN KPUBOI, TTIOBEPXHOCTU WU TENA.
2. Touka, B HEKOTOPOW OKPECTHOCTH KOTOPOW BCE WHTErpajibHBIE
KpPUBEIE NAaHHOTO AW (pepeHIINaNBFHOTO YpaBHEHNS ABIATCA 3aMK-
HYTBIMU M COAEPXKAT 3Ty TOUKY BHYTPHU ceds

Ienmp euneptoansr — cepeniHa oTpeska Mexny dhokycamu
TUTIEPOOJIBI

UEeHmp eomMomemiul — TOUKa eBKJINA0BA MTPOCTPAHCTBA, HETTO -
BIXKHAS TIPW MTPeodpa3oBaHUM TOMOTETUU
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YeHmp Kpyea — 1eHTP OKPYXKHOCTH, OTpaHMUHBalolIelt KpyT;

UeHp OKPYXHCHOCMU — TOUKA, HAXONAIIAsACSA HAa OOWHAKOBOM
PacCTOAHWM OT BCEX TOUEK OKPYXHOCTW W TTpUHALJIEeXAalad TJIOCKO-
CTH, B KOTOPOH pacTioyioXeHa OKPYyXHOCTh

UeHmp cummempuy — TOUKA TUIOCKOCTH WAW TIPOCTPaHCTBA,
TIPY TIOBOPOTE BOKPYT KOTOPOIT Ha HEKOTOPERIH yros reoMeTpudeckast
thurypa copMmeniaeTcsa cama ¢ coboii

yenmp cghe por — TOUKA, PABHOYIANIEHHAA OT BCEX TOUEK chephl

yenmp wapa — 1eHTp cdeprl, orpaHUuMBaOLLIeH 1ap

UeHmp 342U Cca — CepPeNHA OTpe3Ka MEeXITy (hoKycaMU 3JIIHTICA
Tluauncp — teno, orpaHMUEHHOE MWJINHIPUUECKOW TTOBEPXHOCTRIO
W IBYMS TUIOCKOCTAMU

Iipamoii kpyeoeoit yuauncp — 1. lunuagpuueckas moBepx-
HOCTE, Y KOTOPOIi HaIpaBisiiollas eCTk OKPYXKHOCTE, a obpasyloliie
TIePTIIeHANKYISAPHE K TUIOCKOCTH, B KOTOPOH JIEKUT HampaB/saioLas.
2. Teno, orpaHuueHHOE 3TOI TTOBEPXHOCTHIO W ABYMSI TIOCKOCTAMU,
TIePTIIeHAVNKYISIPHEIMU Q0pa3yIoiIuM
Iupkyae — VHCTpYMEHT, TIpeoHa3HAUSHHHIH Uil BRIUEPUMBAHUS
OKpYXHOCTE 1 X AyT
Ilud pa — cvivBon andasuta, ¢ TOMOIIBIO KOTOPOTO 0003HAYAKOTCH
HaTypaikHBIE UMCIa

apatckue yudpoe: — cumsons 0, 1, 2, 3,4, 5, 6,7, 8, 9, c moMo-
IR0 KOTOPBRIX MOXKHO 3aMTMCaTk J1000e HAaTypalbHOe YUCTIO

pumckue yudgper — cumsonel 1, V, X, L, C, D, M, coorBercT-
Bywoiue gyuciam 1, 5, 10, 50, 100, 500, 1000, ¢ moMolIBI0 KOTOPHIX,
WCTIONEB3YSl TIOBTOPEHUS W OTIpefenéHHble T O3WLIMOHHEIE TTpaBuia,

3AIMUCEIBAIOTCA HATYPAJIEHBIC YHCIIA B pHMCKOﬁ HYMCpAalInH
a

Yacmuoe — pesybTaT NejeHns; obosHadaercsi a : b, a/b wim Z
Yacmoma — 1. Tlapamerp, BXOOAIIWA B TapMOHWKY, BEIWUWHA
®, 0bpaTHO MPOMOpUUOHANRHAA nepuony 7, T. e. o = 2x/7T. 2.
OTtHolIeHWe uMc/ia UCTIHITAHWI 72, B KOTOPBIX CAy4aliHOE COOBITUE
MMPOU30ILIO, K UMCY BCeX WUCTIHITAHWHR #; TIpU OOJBIIMX # 4acTOTa
CIYYAWHOTO COORITUS OJIU3KA K €T0 BEPOATHOCTHA
Yacme — 1. Cnaraemoe B CyMMe, COCTaBISIOUIEH JaHHOE YMCIO.
2. [ToogmHoxXecTBO MHOXecTBa A — MHOXeCTBO B, KaXIBIH 3/JeMeHT
KOTQPOTO ABJISETCH 3JIeMEHTOM MHOXecCTBa A. MHOXecTBO A conepXur
J11000e CBOE TIOAMHOXKECTBO, YTO 0003HauaeTca Kak Bc A A > B

Jeiicmeumenvras wacme — NeVCTBUTEIBHOE YUCJIO @ B 3ATTUCHU
KOMTIUIEKCHOTO uMcia z = @ + bi; obo3Hauaercs a = Re z

Cpofinas uacme — PA3sHOCTE MEXIY OeHCTBUTEEHEIM YHUCIOM @
W eT0 11eJ101 YacThio; 0bo3HavyaeTcs {a)}
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MHUMAS 4aCcm b — NEWCTBUTENLHOS YUCIO & B 3aITMCH KOMILUIEKCHOTO
yncna z = a + bi, tne { — MHUMas enuHWLA; 0003HauaeTcs h=1Im z
Yemnuocme — TPUHANJIEXKHOCTE YWCJIA K UYETHBIM WU HEUETHBIM
qucaam
Yemuv péxyeoabHuKx — MHOTOYTOJIIBHUK C Y€THIPEMS BEpIIMHAMU

BHUCAHHBII e b PEXVEOAbHUK — UETHPEXYTONBHUK, BCE BEP-
LUIMHEI KOTOPOTO JI€XKAT HAa OAHOW W TOH Ke OKPYKHOCTHU; CYMMa TTpo-
TUBOQJIEXKAIINX ero yTJoB paBHa 18(0°

ONUCAHHBLE HEMbIPEXY2OAbHIULK — YETHPEXYTOJBHUK, BCE CTO-
POHBI KOTOPOTO KAcalTCsd ONHOW W TOW Xe OKPYXKHOCTH; CYMMEI €T0
TIPOTUBOJIEKALINX CTOPOH PABHBI MEXAy COOOM
Yucaumeav — nenviMoe B IpodU WIN B IpOOHOM BEIpaxXKeHUN
Hucao — 0ONHO W3 OCHOBHBIX TIOHATUM MaTeMaTUKW, coOepXa-
HUE KOTOPOTO MEHSJIOCE B pasHBIe UCTOpUUECKWE 3Moxu. Bo3HUKIO
B IpEBHENIINE BpeMeHa MepBOoHAaYalbHO B BUIE HATypalLHOTO YUCA,
KaK pe3yJbTaT cuéra TMpeaMeToB. B pesynwTaTe TOCIen0BaTeBHBIX
00001IeHUT (IpoOHEIE, OTPULIATEBHEIE, UPpPALIMOHANBHEIE, MHUMEIE
Y1Cc/ia) BO3HWUKIO Haubosee obllee TTOHATHE KOMIUJIEKCHOTO 4ucia,
BKJIlOUalollee B ceds BCe MpEeApaylIde; Koraa pedk WIET TTPOCTO O
yunciie, JansHele 0bodueHna (THIepKOMITJIEKCHEIE, TPAHCHUHUT-
HEIE UuCiia) OOBIYHO HE UMEIOTCA B BULY

aneetpauuecKoe uiuca0 — UNCo, ABSlIeeca KOpHeM HEKOTO-
POTO MHOTOQUIEHA C PAllMOHANBHBIMUA KO3(M(PULIMEeHTaMW U CTaplIuM
KO3(P(pULIMEeHTOM, HEPABHEIM HYJIIO

83QUMHO HPOCIbIE ULLC/Aa — 1ISNBIE UMCNA, HE UMEIOLINE ODIINX
Ienurenieil, KpoMe eqUHULIBI

deiicmaeumenbroe (BEIIeCTBEHHOE) u#l4CA0 — KOHEUHAs WU
OeCcKOHEUHAas AeCATUUHAS APOOh CO 3HAKOM «+» WIH «—»

Lp PAUUOHAIBHOE YLCA0 — NEWCTBUTEILHOE UUCIIO, HE SBIAI0-
1Ieecs palvoHaJIbBHBIM

KOMMACKCHOE ulica0 — cyMMaBuna a + bi, tne a v b — nelicTBu-
TeIRHBIE UMCNa, { — MHUMAas equHULIA

muumoe uucao — 1. Yucto MmHUMOoe uucno. 2. KoMriekcHoe
YUCJI0, MHMUMAs 4acTh KOTOPOTO HE paBHA HYJIIO

HQmM) Ppa1bHOe 4iCa0 — PEIYNBTAT CUETA KOHEUHOTO KOJUUECTBA
TIpeIMETOB

HeuémHoe uuca0 — 4UCio, He aensiieecs 0e3 octaTrka Ha 2

ot pamHoe uuca0 — INUCI0, TTIPU YMHOXEHWW KOTOpPOTo Ha AaH-
HOe TIoJIy4aeTcs equHUuLa

O PULAINEABHOE YHILC20 — NSUCTBUTENRHOE UNCSIO, MEHBIIIEE HYJIS

HOAOMICUINEABHOE HLCA0 — NIERCTBUTENIEHOE YNCIIO, OQJBIIEE HYJIS
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NCPaodKoeoe uucao — TIOPAIKOBEIN THUIT BIIOJHE YITOPSAIQUeH-
HOTO MHOXECTBa

Apocmoe HucaAe — HATypallbHOE 4uciio p > 1, HaTypalbHBIMU
JNEJUTENIIMA KOTOPOTO ABIAOTCA TOARKO ABa unciaa: 1 u p

APOMUBONOAONCHOE HUCAQG — UNCIO, KOTOPOE B CYMME C JjaH-
HBIM UUCJIOM COCTAaBJISIET HYJIb

DPAUUOHAAbHOE YUCA0 — YUCIO, PABHOE OTHOLIEHUIO ABYX LIEJIBIX
qucesl, U3 KOTOPBIX BTOPOE HE PaBHO HYJIIO

COBEPLUEHHOE YUCAC — 11eJI0e TIOJNIOXKUTEBHOe YHCI0, paBHOE
CYMMe€ BCeX CBOWX NEJUTEeNel, OTAWUHEIX OT Hero caMoTo; MpUuMep:
28=1+2+4+7+14

COCMABHOE UUCAO0 — HATYPANBHOE UMCIOQ, UMEIollee HaTypaib-
HEI AeNUTeNb, OTIMYHBII OT HETO CAMOTO W OT €UHULIBI

yenoe uuca0 — HaTypalbHOE YUCIO WIW OTPULIATENRHOE HAaTy-
pagBHOE YMCI0, WKW HYJIB; MHOXECTBO LENBIX YUCE] 0003HaYaeTca £

HEMHOE Uica0 — 11eJ10e UMCIIO, KpaTHoe 2

HUCINO MHUMOE YUCA0 — KOMIUIEKCHOE YUCIIO, NeHCTBUTENRHAA
4acTh KOTOPOTO paBHA HYJIIO
Hucao e (HeTepoBO YMCI0) — TPAHCUEHAEHTHOE UMCIIO, OTIpenesie-
Moe Kak Tpenes BblpaxeHus (1+ 1/#)" mpu # — oo, IpUGIMXKEHHO
paBHO 2,718281828459...; aBnsgeTcsd OCHOBAHWEM HATYpalbHEIX JioTa-
pUPMOB
Hucao m — TpaHCUEHAEHTHOE 4YWCIO, paBHOE OTHOIIe-
HUIO IJWHBE OKPYXHOCTWM K IJIWHE e€ AuaMeTpa; TpUOINXKEHHO
paBHoO 3,141592653590...
Haen — 1. CnaraemMoe KOHEUHOW WIW O@CKOHEUHOW CYMMEL. 2. DJe-
MEHT KaKoTro-JIM00 MHOXEeCTBa

U2eH MHOSOUAEHA — CINATAEMOE CYMMEBI, COCTABNAIONIEH MHOTQUIEH

o0l uien nocaedo8amenbHOCy — BhpaxeHnue 3JeMeHTa
YUCJIOBOW WA (PYHKIIMOHANBHOW TTOCIen0BaTeIbHOCTH B 3aBUCUMO-
CTH OT €T0 TIOPAIKOBOTO HOMEpa

OOUUil UaeH APOEPpecciiiy — BRIPAKEHWE YIEHA TIPOTPECCUN a,,
B 3aBUCUMOCTH OT ero MOpAIKOBOTO HOMEepa #1

0Ol uaern pada — BHpaXeHe MPON3BOILHOTO UJieHa JaHHOTO
pAna B 3aBUCUMOCTH OT €T0 MOPAAKOBOTO HOMEpa

uneH Onpedeaumens — ClaraeMoe CyMMBI, COCTaBIIsoNIeH oTpe-
JeJUTENE; KaXIBIH WieH ONpeneauTes eCTh TIPOU3BEICHNE 3J1eMEHTOB
€TO MATPULIEI, B3ATHIX IO OOHOMY U3 KaxXA0M CTPOKU U KaXI0TO CTOI0IIA;
TIpOM3BeNeHIEe BepPETCSA CO 3HAKOM «+», eClIi HoMepa CTOIOIIOB 3THX 2J1e-
MEHTOB 00pa3yloT TIEPECTAHOBKY TOH e UETHOCTH, YTO U HOMEPA CTPOK,
B TIPOTUBHOM CJiydae OepeTcs 3HaK «—»
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YaeH NPONCPLLUL — OIHO U3 UMCesl, COCTABIAIOIINX TTPOTTOPLINIo
a:-b=c:d

Cc8000O0HBIIL waeH — WIeH MHOTOWIeHa WK QyHKITMOHANTBHOTO
psana, He cofepXaliuii mepeMeHHON BeJIMYUHEL

cmapuiuil vien — 4jeH MHOTOWIEHAa, UMEIOIUA HAWBBICIIYIO
CTeTIEHb

Kpaiihue uierns: APORCPLHUN — YNeHH a U d B TIPONOPLUUN
a.:b=c:d

nodoOHble wieH b — YIeHB MHOTOWIeHa, OTJIMYAIOIHecs TONBKO
YUCJIOBEIMU KO3((OUITUEHTAMU TIPU TIOJHOM COBTIAeHWW CTeleHer
TIEPEMEHHBIX

(pedHue uaeHb! HPONCPLUL — WISHH b W ¢ B TIPONOPLUU
a.:b=c:d
Illap — MHOXeECTBO TOUEK TPEXMEPHOTO €BKJINAOBA MTPOCTPAHCTRA,
pacCcTosHWE KaxOoW M3 KOTOPHIX OT HAaHHOW TOUKMW (1LIeHTpa 1Iapa)
He TTPEBHIIAET 3aNaHHOTO pacCTOAHUA R (paguyc 1apa)
IlIxara — COBOKYITHOCTE TTOMEUEHHEBIX TOUEK, 3aBUCAIINX OT ONHOUN
TIEpEMEHHON

Illkana cuémnoii auHeliKy — HAHECEHHAd Ha TOW WU WHOW
YaCcTW CUETHOUN TWHENKW COBOKYITHOCTE AeJIeHW 1 TMdp
ITImpux — 3HaK «'», TTOMelIaeMBIit OOBIUHO CITpaBa BBEpXy (MHO-
Tla — CJeBa BBEPXY) OT OYKBHI WJIW BEIpaXeH s ; B AU pepeHIInalb-
HOM WCUYMCJIEHUW UCTIONB3YETCH I 0003HAUeHWA OJHOKPaTHOTO
nuddepeHIMPOBAHUA, B MaTeMaTUUeCKOlW JIOTUKe — HeTocpen-
CTBEHHOTO CJIeIOBaHWA, B MAaTPUUHOM WCYUCIEHUUW — TPAHCIIO-
HUPOBaHUA,; 4acTO C TMOMOIIBID IITPUXOB OTJWYAIOT OJIU3KHE,
HO pasiuyawiirecs O0BEKTH, HANPUMEP, CUCTEMBI KOOPAWHAT
IO U TIocHe mpeodpa3oBaHnsd
Irxeuearenmuocmes — 1. PABHOMOIIHOCTE — OTHOUIEHUE MEXIY
IBYMS MHOXeCTBAMM, 3aKJloualolleecsd B TOM, YTQ MEXIy WX 3Je-
MEHTAMW MOXHO YCTAHOBWUTE B3aUMHOQ OIJHO3HAUHOE COOTBETCTBUE.
2. PaBHocuneHOCTE. 3. Jlornueckas 3KBUBAJIEHTHOCTE — JIOTWYeE-
CKasg oTepalisl Haj BRICKa3HBaHUAMU A 1 B, obo3Hauaemas A ~ B;
€€ pe3yJIkTaT eCcTh BBHICKA3BIBAHWE, KOTOPOE MCTUHHO TOTAA W TOJBKO
TOoTAa, Koraa A 1 B 0ba MCTUHHET WX 00a JTOXHEI
Ircnonenma — 1. IloxkazarentHaa QyHKIIMA (001Ias MOKa3aTesb-
Has (PYHKLMA U HATypankHas MoKasaTenkHas yHKLINA ). 2. DKCITOHEH-
ManbHasg KpuBasg — TpathuK 3KCTOHEHIMANTBLHON (DYyHKITUU B eKap-
TOBOW CUCTEME KOOPAWHAT
Ircmpemym — ToHATHE, 00BEOWHAWOIIEE TTOHATUS MaKCUMyMa
1 MUHUMYyMa
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MareMaTHRA

Faaunc — T1UIOCKAA KpWBad, TMONYYAOUIAsCHd TIPU TIEPECEUeHUN
KPYTOBOTO KOHYCA TIIOCKOCTRIO, He TIpoxondiieii yepes ero BeplIuHy
1 TIepecekaiolieil Bce ero odpasylollue; MmapaMeTpuiyecKue ypaBHe-
HUS BJUIATICA: X = @ COSZ, ¥ = b sin ¢, Tne @ — O0JbIlIas ToayoCh,

b — wmanas Toayochk, TpUuéM b =avl—-e’, ¢ — 3KCIeHTPHUCH-
2
TeT; ypaBHEHWE B MOJSAPHEIX KOOpAWHATaX P ch(l —e ) /(1+ecosg);

KaHOHMYecKas (opMa ypaBHEHUS 3JUINTICA B IIPAMOYTOJIBHEIX AeKap-
2 2
TOBBIX KoopawHatax (X /a) +(y/b) =1
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dusnka

OcHOBHBIE 3aKOHBI PUIUKN

duznyecke BEIWYWUHE OBIBAIOT BEKTOPHBIMU M CKaJSPHBIMU.
Onu o0b03HaYaTCca OYKBaMU JIATUHCKOTO W TPEYECKOTo andaBu-
ToB. ITocne OyKBEI, B cliydae HEOOXOAUMOCTU, CTABUTCA HWXHUNA
WHIEKC, 0003HAYAIOIIUA HOMED Tejla, K KOTOPOMY OTHOCUTCS NaH-
Hasa dusndeckada BenwunHa. Manekc 0 ucrnonw3yercsa njis MMOCTO-
SHHBIX (DU3NYECKUX BEJIWYWH (KOHCTAHT). CKANAPHBIE BETMUUHBI
XapaKTepU3YIOTCA WX BeJIMUWHOW. BekTopHBIE BEeNWYWHEI, XapakK-
TePUIYIOTCA BEJWUWHOW W HampasieHueM. Jnsa ux obo3Hade-
HUSl UCTIONB3YeTCS XUPHBIN WPpU(T WIK cTpenouka Hand OYKBOIA,

HatpuMep: Funu F .

Mexarnuxa
Obosnauenue | Haumenosanue, Ocroshbie
PAIMEPHOCD huzuuecKkue 3aKonb
t Bpewms, ¢
¥ CKOpOCTE, M/C ITepsrIii 3akoH HeloToHA
v=const, ecnn =0
a Vekopenue, M/c? Bropoii 3akon HeloToHa
F=ma
m Macca, xr
F Cuna, H Tperuit 3akoH HrloToHa
F=-h
¥ Paccrosnue, m
G TpaBuTalinornHas 3aKOH BCEMUPHOTO

ITOCTOAHHAA, MIKT ! C

-2

1aroreHda HeloToHA
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Orsura

Obosnauernue | Haumenosanue,
PAIMEPHOCD
g YckopeHue cBOOOIHOTO
naneHus, M/c’
h Bricora, m
w Dueprus, JAx MoTenunaneuag W = mgh
2
Kunernueckasa W = my
2

[ JnuHa, M

A Pabora, JIx A=H, AW =A4;
W3MeHeH1e SHePTUU paBHO
COBEPIIEHHOI paboTe

N MotiHocTs, BT N=A/t

S TTiowwans, M VYpasHenue
HEPA3PBIBHOCTH XUIKOCTU
S,y =85,

V O6BEM, M

p TDIOTHOCTS, KT/M> p :% 3akoH Apxumena
F=(p,—-plV

F

P HMasnenne, IMa P= < P=F/§
VYpasuenue bepuyanu
IS KUIKOCTH

2
P+pgh+ PY__ const
Al
F Monyne FOnra, I1a

3akon Iyka P=F I

CNPABOYHMWEK WKONBHMWKA
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l'a3o0bie 3axoHbL

Obozna- | Haumenosanue, Ocrosrbie ¢huzuueckue 3aKonsl
yeHue | pazmeprocms

T |remmepatypa, K

k ITocTtognnas bonwkiiMaHa,

Ax/K

N, |Yucno Asorampo, monp™

y7i MangpHag macca, KT/ MoJh

R Monspnas razosas VYpasuenune Knamnetipona —

TTOCTOSIHHAS,
J -mos K

Menzneneesa pV = M RT
1]

Ipu V =const,
3akon Mlapna: P=ART /273,16

IMpn P =const, 3axon Ieit —
Jhoccaka: V =V, T /273,16

IMpu T =const, 3akon boiina —
Mapuotra: pV =const.

ErexmipunecmBo 1 MazHemu3m

Obozna- | Haumenosanue, Ocrosrbie uzuuecKue 3aKoHb
Yeuiie DABMEPHOCID
£ OrHOCWTENEHAS AN3IEKTPH -
yeckasl TPOHUIIAeMOCTE
&y JusnexkTpuueckas TPOHU-
1IaeMOCTE Bakyyma, /M
Snexkrpruueckuii 3apsag, Kn | 3akon Kynona
7 P
dmee

0
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Orsura

Obosna-| Haumenosanue, Ocrosrbie (huzuuecKkue 3aKoHb
yerue | pasmeprocme
., . 3 E?
E HanpsaxénHocTs Po F oo
3NEKTPUYECKOTo nod, B/M g 2
A
U/ | PazHOCTRTIOTEHIIVANIOB,3NIEKT- | [/ =—
pudeckoe HampskeHue, B q
C |Dnextpuueckasa éMKocTe, O | :%
I |DnexTtpuueckuii TOK, A I=qU N=1IU
7
R |Dnexrpuueckoe 3akon Oma: J =—
COTIpOTUBIIeHUE, OM R
IMocnenoBaTentHOE CoOenHe-
Hue: R=R+R,+.. .+ R+..
ITapannensHOE coenMHEHNE:
1 1 1 1
— =t — .t —+...
R R R TR
Munykiinsa MarHuTHOTO 3akoH AMriepa
B [mona,Tn AF=[AI xAB]
W AF = TAIBsinf,
AF =TAlBsinf, ) )
rie B — yronmexny Al MAB
(ITpaBwuno neBoit pyku).
n OTtHocuTeNkHAsl MarHWTHAas
MTPOHUIIAEMOCTE
Ly |MaraurHag nmpoHUIIAeMOCTh
Bakyyma, 1 /m
g |HanpsxéHHOCTS B=ppu,H W=pp,H*/2

MarHuTHOTO IO, A/M

3akoH buo — Casapa —
JTamnaca

AH =TAlsina /4,

TIe o — YToJl MeXay Al ¥ 7
(ITpaBuno BUHTA)

CNPABOYHMWEK WKONBHMWKA
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—— LCTECTEEHHBIE HAYKH

Obosna- | Haumenosanue, Ocrosgrbie huzuyeckue 3aKonbl
yenue | pasmepHocmb

L MunyktuBHOCTE, [H JInsg coneHowpa TUIOWIAIBIO
ceyeHus S, nauHo#R [ v unc-
JIOM BUTKOB #2.

[ uuo;’fzS

ITepuon  KoynebaTeNBHOTO
KOHTYpa: T =27 LC

Ornmuxa
Oboszna- | Haumenosanue, Ocrosrbie ¢huzuueckue 3aKonsl
YeHue pasmeprocme
I, ' |Vinw nagenus sinf =sin 7'
W TIPEJIOMJIEH WS
" Yron oTpaxeHus i'=1i"
n MMoxazatent MpenoMIeHus |p=c, /¢,, TI€ €| U ¢ CKOPOCTH
CBETa B TIEPBOIT U BTOPOIA cpenie
o} ITocrosinnag Credana- 3axkon Credana — bonrsliMaHa
BossumMana, Br-m2-K™* N=cT’
h ITocrosnnas Inanka, JIx-c
£ DHeprust KBaHTa
n3nyueHus, Jx
v Hacrora nanyuenus, I e=hv
A JInvHa BOJHEL, M 3akoH cMmelleHns BuHa
— o
Apax - 1 — 28,98 MK
FE Dueprus, Jx ®opmyna DifHuITeitHA
F=mc?
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[TpopoaskuTeapHOCTS (C)

Orsura

Bpewms mmpoxoxXneHus cBETOM pacCTOAHWSA, PABHOTO 1072
IAAMEeTPY aTOMHOTO Apa

ITepuon Konedbanust aTOMHOTO AApa 1072
Snepnas peakiris 10718
IMepuon cBeTOBOI BOJIHEI 10713
(Cxarue Kareabky JeiiTepus B SIepHOM peakTope 107

C TTOMOIIRIO JIa3ePHOTO U3NYyUeHUA

B3prIB Karncions naTpoHa 10°°
Bpewms, 3a koTopoe nomaercsd MEUTEHEINA TTy3BIph 0,001
B3max kpriia muesis 0,03
TMepuon MagTHUKA 4acoB 1
ITpoxoxnenue ayua CoaHUA 00 3eMIN 498
ITpomexyToK MeXOy TPUINBOM U OTJIUBOM 21 600
TMonxeiit moBOpOT 3eMJIN BOKPYT CBOEH ocH 86 164
TMonnsrit obopot 3emnu BokpyT ConHlia 31472 009
TMepuon monypacmazna yriepona (\4C) 1,79-10"
ITonuewrit obopoT ConHeuHOW CUCTEMBI BOKPYT 7,08-10"
LIeHTpa ranakTuku (225 MaH 1eT)

ITponomXKUTeNEHOCTE XKWU3HU Ha 3eMile 107
(mpenrionaraemas)

BozpacTt BecenenHoit (mpenronaraeMuIif) 4,2-10"7

CNPABOYHMWEK WKONBHMWKA

103—



—— LCTECTEEHHBIE HAYKH

Aanma (m)

Pasmep nmpoTtona 8-107°
Pa3mep aTomHoTO AOpa 3.10°°
JlnameTp atoMa Bomopona 3.10°!
JlaMeTp MOJIEKYJH TI0KO3E 7-1070
Juametp monekyasl JJHK 2-107°
(ne30KCUpUOOHYKIEMHOBAasA KUCIOTA)

JInvHa BOIHBI KPaCHOTOQ CBETA 7-107
CpenHuit guaMeTp KJeTKU UeIoBeUeCKOTo Teja 5-107°
JvameTp TBITMHKU 104
JurameTp Oy1aBOUHOM TOIOBKH 0,001
[ITupuHa yenoBeuecKoro HOTTs 0,01
JITVHHBIN 1Iar yejoBeka 1

JInvHa TULIeBapUTENRHOTO TPaKTa uesloBeKa 10
Juametp 3emnu 12 750 000
TTyTE, KOTOPBIT TIPOXOIUT CBET B BAKYYME 300 000 000
3a 1 cekyHmy

Paccrosuue ot 3emin no ConHua 1,496 -10"
CBeToBOI TOI 9,46-10"
PaccTosnre no Onvkaiieil HemonBUXHOW 3Be3IBI 4,02-10'
HMuamerp Tanakruku 7 .10%
Paccrosnue ot 3eMnu no ranakTuku TyMaHHOCTE 104
AHIpPOMENBI

Pasmeps! BeeneHHo 10%¢
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Cpeansis cropocts (m/c)

Orsura

HenoBeueckas KpoBb:

B KaITJuispax 0,0005-0,02

B BeHe 0,1-0,2

B apTepuH 0,2—0,5
DckanaTop MeTpo 0,7-0,9
ITewexon 1,8
(Cnabrlit BeTep 3,5-5.5
CxopoctHoit TudT 3,5-6,0
Beryu na pannneie guctanuy (10 000 M) 6
beryn Ha koporkue nucraniuu (100 m) 10
IToesn meTpo 11
Konrkobexerr (10 000 m) 11,5
Konrkobdexerr (100 m) 13,1
IMaccaxupckuii moesn, 16
(OueHb CUIBHEIN BeTep (Oyps) 21-24
JlerkoBoit aBTOMOOWIH 28
HepBHruiit uMTIYJIBEC 40—100
IMaccaxupckuit caMoNET ¢ TTOPLUTHEBEIMU ABUTATE- 90
JAMU
ITaccaxupckuii caMoneT ¢ TypdopeakTUBHEIMU nBU- | 230
raTensaMu
Monekyna kucnopona mpu Temieparype 0 °C 425

(CpenHasa CKOPOCTE)

CNPABOYHMWEK WKONBHMWKA
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JIyna o op6ute BOKpyT 3emMin 1000

Monekyna Bonopona nmpu temnepatype 0 °C (cpen- 1093

HAS CKOPOCTE)

Bropas kocMmumueckasa ckopocTk Ha JlyHe 2400

KocMuueckuii kopabae Ha opouTe 7800

BOKDPYT 3eMIn

Bropas kocMmiueckas CKOpOCTE Ha 3emJie 11 200

3ema o opbute Bokpyr ConHiia 30 000

CoJiH1Ie TT0 OTHOUIGHWIO K LIEHTPY 250 000

TanakTukum

CBeT B BaKyyme 300 000 000
Vexopenne (m/c?)

IMaccaxupckuit moesn 0,2

ABTOMODOWIE 6

CpobonHo magatoliee Teuo 10

CHapsn B CTBOJIE OpyINs 5000

DIeKTPOH B KATONHOW TpyOKe 10
Macca (xr)

DNIeKTPOH 9,1-107"

AToM Bonmopona 1,67-10°%

MoJexkyna BOIOEI 3.107%
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Orsura

ATOM ypaHa 4-1075
Bupyc rpurma 6-10°1°
Knerxa 6akTepuu 1,2-10°1
KpacHoe kpoBaHoe Tenblie 107
Kpruio myxu 5108
Konubpu 0,0017
Xoxketinas matida 0,16
OyTOONBHBIT MY 0,4
Bona (1 nurp ipu 4 °C) 1
CHapans! 1)1 MeTaHus:

MYKCKOI OUCK 2,0

MYXKCKO€ 41po 7,3
Benocunen «OpnaeéHok» 13
Kpwriueckas macca ypana (>>°U) 48
ITepBHIit UCKYCCTBEHHEBIA 83,6
CIIYTHUK 3eMJIN
ABTOMOOUIE «BA3» 1000
ToBapHEIH BaroH 22 600
MeTtannmuecknii maccaxknpCcKui 54 000
BaroH
CaMBIt KpyTTHEIHM TTOMMaHHEBIN KUT 150 000
TMu3anckas GairHs 14 000 000

CNPABOYHMWEK WKONBHMWKA
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OcTtankuHcKas TenedalH 55 000 000
Atmocdepa 3emiun 51-10'8
Tunpocepa 3emnu 1,4-10%
JIyna 7,4-10%
3emis 6-10%
Connue 2-10%
Tanaxktuka 2-10%

[TaoTHOCTD Ha 3emae (Kr/Mm *)

Tazoobpasnnie Bonopon 0,09
BelIeCTBA
(mpu 0 °C Tenmii 0,179
n 101,3 kITa)
Bomsanoit map (100 °C) 0,88
Xnop 3,22
ZKungkoctun bensuH (nérkuii) 700
(rrpm 20 °C)
Mopckas Bona 1020
uepun 1260
CepHaa xucyora (KoHueHT- | 1830
pupoBaHHas)
PryTh 13 500
TBéparie BelllecTBA ITpobkoBag kopa 150
CochHa 500
JIén 900
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Orsura

Teépanie BelllecTBa KameHHsIit yrone 1400
beron 2200
ANOMUHUN 2700
Kerneso 7800
CBuHell 11 300
3onoro 19 300
HMpunnii 22 400
[Tpeaeant mpogHocTH maTeprasos (Mrra)
Bosoxno Lipeden npounocmu || Memana Ilpeden npounocmu
Kampon 550 bponsza 200—500
JIén 690 JiopatioMu- 450
HUN
YraeponHoe 2600 3onoTo 150
XJomok 390 Onoso 30
MepcTr 195 Cepebpo 160
MMIénk 470 Cranp 500—1500
Mamepuan LIipounocms na pacmaxcenue Iipounocms na cxcamue
Ipanur 3 190
Jy6 95 50
Kupmu — 30
IMenomnact 4 2,6

CNPABOYHMWEK WKONBHMWKA
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Mamepuan IHipounocme na pacmaxcenuie Lipounocme na coacamue
Cocna 80 40
Texkctonur 85 130
dapdop 45 450
Dueprus (AsK)
Pacmian simpa ypana 107"
B3max xprlia KoMapa 107
ITpousHolIeHME cnora 2-107
B3max kpriia maens 0,0009
Ynap Kn1aBUIIW NUIIYLIER MalTUHKA 0,1
Jlamma MouIHOCTEIO 1 BaTT B TeueHWe 1 ceKyHIBI 1
Jlam1ia MOILIHOCTERIO 75 BATT B TeueHWe 1 MUHYTHI 4500
JlocTrKeHue TIONTHON CKOPOCTU 4-TOHHBIM TPY30- 900 000
BUKOM OT Hauajna nBUXEHMs
Taxénasa padbora (3a 1eHE) 10 000 000
CTapT KOcMU4eckoro Kopabia 9. 10"
ITepBas aromHaga 6omMba 10"
VYparau 10
Kpacnospckas I'2C B Teuenue mecaia 1,6 -10%
100-MeraTonHas BogopoaHas 6omMba 10"
CunsHOe 3eMJIeTpSICEHE 610
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Orsura

DHEPTUs, KOTOPYIO TTOAYUAET 3a Tof, 3eMJIs OT 10%
ConHia
CBepxHOBasg 3Be3na 104

MoOITHOCT HEKOTOPBIX 3AeKTPHUeCcKIX nprbopos (Br)

Jlammiouxka KapMaHHOTO oHapA 0,5-3.0
OcseTuTeNbHBIE JAMITH HAKATWBAHUA 15200
JTloMyHEeCIIEHTHBIE JTAMTIBI 20—80
DNeKTPOTUIUTKA 500—1500
OrpaxatenrHag 1meus (pediexTop), cTUpanksHas 500—1000
MalrHa

DNeKTpUYecKU il yTIOT, 3JeKTPOKUTIATUIEHUK Jo 1000
DNeKTpOKaMuH 2000
DnexTpuyeckas rinTa Jo 8000
JIBuraTent TpamBas 150 000
JIBuraTent 371eKTpoBO3a 5000 000

[IIxaas! Temmeparyp

°F — wkana ®apenreiita, °C — wkana Henscus,
°R — wkana Peomiopa, K — urkana Kenrsuna

t°F = (% tj(t— 32)°C= (% t—32)° R= (%( t=32)+ 273,16) °

PR=[ 26 )oc = 21432 )0F <[ 21427316 ok
4 4 4
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eR=| el Daen = 227316 'K
4 4 4

rK=(t-27316)°C= [% (- 273,16)}012: [%(t— 273,16 )+ 32]01’

°F | °C °F | °C F | °C °F | <C

273,15 || —15 | —26,1 |6 144 || 23 | 5,0
450 | —267,8 | —10 | —233 |7 ~13,9 || 24 | -44
—400 | —240,0 [ -9 | —22.8 |8 133 [ 25 | -39
300 —1844 | -8 | —222 |9 ~12,8 [ 30 | 1,1
200 -1289 -7 | —21,7 (10 | —122 |35 | 17
~150 | —101,1 | —6 | —21,1 11 | —11,7 | 40 | 4.4
—100 | —73,3 5 | =206 12 | —11,1 |45 | 7.2
—90 | —67,8 4 | =200 13 | —10,6 |50 | 100
80 | —62,2 3 | —194 |14 | —10,0 | 60 | 156
~70 | —56,7 2 | —189 |15 | —9.4 70 | 21,1
—60 | —51,1 1 | —183 16 | -89 80 | 26,7
—50 | —45,6 0 17,8 |17 | —8,3 90 | 32,2
—40 | —40,0 1 172 18 | 7.8 100 | 37,8
~30 | —34,4 2 ~16,7 |19 | 7.2 125 | 51,7
—20 | —28,9 3 ~16,1 |20 | —6,7 150 | 65,6
—18 | 27,8 4 ~156 |21 | —6,1 200 [ 93,3
—16 | 26,7 5 ~150 |22 | 5.6
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Orsura

Temmneparypa (°C)
Touka abcoIIOTHOTO HYJIA —273,15
Hawumenr1iirag, monyueHHas B J1abopaToOpuu —273,14
Temtmiepatypa BceneHHOI (peTuKTOBOE U3TyUeHUe) —270,5
Kunenusa reaus —268,93
Haumenriuas, uaMeperHas Ha TToBepXHOCTH JIVHEI —160
Hawvmensiuas, U3MepeHHas Ha MOBEPXHOCTH 3eMIn —89,2
Boznyxa Ha BricoTe 20 KM Ham ypoOBHEM MOpH —60
3aMep3aHusd HACKIIIEHHOTO PACTBOPA COJMU B BOIE —20
Boznyxa Ha BrIcOTe 3 KM Han ypOBHEM MOps —5
Tagaua nena 0
ITnaBnenus ue3us 28,5
HopmanrHag yenoBeueckoro Tena 36,5-37.,0
ITon 3emu€lt Ha TIyOWHE 1 KM 50
Hawbonriias, usMepeHHasl Ha TOBEPXHOCTH 3eMIU 57,8
Kumenua Bonel mpu HOpMankHOM JIaBIEHUUN 100
Bocninamenenue 6ymaru 235
IMnaBnenus 3omnora 1064
TTnaMenu ra3oBoit Topenku 1600—1850
Hutu nammisl HaKanuBaHUs 2500

CNPABOYHMWEK WKONBHMWKA
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TInasnenus Bonkppama 3410
DneKTpudecKoit 1yru 4000—6000
TMosepxHocTu ConHiia 6000

B uenTpe 3eman 20 000
HawubGonriiag, moayueHHas B 1abopaTopuu 50 000
Koponrs Connia 2000 000
TepmosanepHoii peakliumn 10 000 000

Temneparypa naasaeHus £, M yACABHAS TEIIAOTA
naasaeHus g (ipu pAasaernn 101,3 xIla)

Haumenosanue| T, °C 4q, Haumenosanue | T,,, °C q,
KK /KT KJIX/KT
A3oT —210,01 25,5 Inuuepun 18,4 201
ATOMUHWH 660,1 | 397 Muatunapup | —116,3 | 98,4
AMMMAK —77,7 | 333 Kenezo unctoe | 1535 277
Aneron —94,9 | 98 3onoTo 1063 65,7
benzon 5,53 128 Hpunnii 2454 117
Bucmyr 271,3 | 52,2 Kucnoporn —218,8 13,9
Bona 0 333,7 Kpemnnii 1420 164
Bonopon —259,21 58,6 JlaTyHb 920 —
Bonrdpam 3416 192 Mens 1083 205
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Orsura

qd,

Haumenosanud 7., °C Haumenosanue | T, °C 4,

KJx/Kr KI5 /KT
Mervnoseiii | —93,9 |99 CBUHEI 3274 |23
CTINPT
Monookcun | —205,1 130 Cepebpo 960,8 |104,5
yriepona
Huxenn 1453 303 Cepnas kucnoral 10,5 109
Onoso 231,9 59,6 Crane qutag | 1500 —
MMapadun 54 — He3wit 28,64 |16,4
ITnaruna 1769,3 | 111 JHNSI30 419,5 [|111
PryTh —38,87 [ 11,8 Smnoeeiiicrimpr| —114,5 1108

Temneparypa xuresus f, 1 yAeAbHAs TEIIAOTA
napoobpasosanns r (mpn aaaenun 101,3 xI1a)

a a r
Hawumenosanue [, °C r Haumenosanue| t, °C
KK/ kIx/
KT KT

A30T —195,82 [198 Iuuepun 290,5 —

AMOMUHNH 2450 10900 | Juoxcun cepwr | —10,02 | 390

AMMHaK —33,4 1370 | Aumerunacgpup | —24,8 467
AlEeTOH 56,25 525 Jvatunapup 34,5 384
Benzon 80,1 394 XKenezo uncroe| 2735 6340
Bona 100 2256 || 3onoro 2700 1650
Bonopon —252,77 1454 Kucnopon —182,97| 213
Tenwii —268,94 20,6 Kpunron —153,4 | 108
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s r o T
Haumenosanue | ¢, °C KITk/ Haumenosanue| ., °C KT/
KT KT
Mensn 2543 4790 || Cepa 444,6 1290
Meran —161,5 | 510 Terpaxnopmeran| 76,6 195
MeTunoswii 64,6 1100 || Tonyon 110,62 | 364
CTTUPT
Hukens 2800 6480 || Vriepon 4350 50 000
OnoBo 2430 2450 || docdop 280 400
IMenran 36,1 360 ®peon 12 —249 |162
(CCLF)
Mponunoserit | 97,2 683 Xnopodopm 61,3 279
CTTUPT
PryTh 356,58 | 285 unxk 907 1755
Cunell 1750 8600 || Drunowiii crmpr| 78,33 840
3ABUCMMOCTD TeMHepaTypr KHMIIECH S BOADI
OT AABACHTAS
b t,°C P t,°C
klla am klla Am
0,981 0,01 6,698 9,807 0,1 45,45
1,961 0,02 17,20 19,61 0,2 59,67
3,923 0,04 28,64 29,42 0,3 68,68
39,23 0,4 75,42 392,3 4,0 142,92
49,03 0,5 80,86 490,3 5,0 151,11
58,84 0,6 85,45 588.,4 6,0 158,08
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Orsura

b t°C P t°C
klla am klla am
68,65 0,7 89,45 686,5 7,0 164,17
78,45 0,8 92,99 784,5 8,0 169,61
88,26 0,9 96,18 882,6 9,0 174,53
98,07 1,0 99,09 980,7 10,0 179,04
101,3 1,033 100,00 1961 20,0 211,38
147,1 1,5 110,79 2452 25,0 222,90
196,1 2,0 119,62 4903 50,0 262,70
245,2 2,5 126,79 9807 100,0 | 309,53
294,2 3,0 132,88 22100 225,349 | 374,12
Kputnueckoe paBaenune p,
M KPUTHYECKas TeMIIEpaTypa &
Haumenosanue te, °C Pk
MIIa ar
AzoT —146.,9 3,39 34,6
AMMHaK 1324 11,30 115,2
AneTuned 35,94 6,26 63,8
AlleToH 235,6 4,72 48,1
Bonopon —239.91 1,30 13,23
Bonsnoii map 374,2 22,11 225,5
Boanyx —140,73 3,78 38,5

CNPABOYHMWEK WKONBHMWKA

|



—— LCTECTEEHHBIE HAYKH

Haumenosanue t, °C Px
MIIa ar

Tenwii —267,95 0,229 2,34
Jvokcun yriepona 75,27 3,04 31,0
Kucnopon —118,38 5,08 51,8
Metan —82,3 4,64 47,3
MonooKcun yriepona —140,1 3,50 35,65
IMpoman 96,8 4,26 43,4
DTUNOBHIT CTIUPT 243 6,38 65,1

Temaomposoanocts, Br/(mxK)

Xcepowue ripoodnuxu menaa
Cepebpo 407 Onoso 65
Mens 384 CeprIti 9yTyH 50
301010 308 bponsza 4758
ANOMUHUN 209 Crans 47
JTatyHn 111 CBuHeln 35
ITnaTvaa 70 Tunk 116

Ihoxue ripobodnuxu menaa
Pryte 8,2 Mpamop 2.8
KoTtenbHag HaKWIb ~3 JIén (0 °C) =2
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Orsura

ITecuanuk 2,8 Crekno ~(),7
®dapdop ~1,4 Kuprmy ~(),7
KBapuesoe crekno 1,36 Bona 0,58
beron 0,7—1,2 CHer pEIXJIBIT 0,105
Tenaousorsmeopot
AcbecT 0,4—0,8 || Crexnosara ~(,05
TMonuBUHWIXIOPUL, ~(),17 Mamor 0,04
Koxa ~(),15 IMenomnact 0,04
HepeBo 0,1-0,2 || Bosnyx 0,034
JIpeBecHEIH yToIb 0,1-0,17 || ITepo 0,02
ITpobxa ~(),05 Bakyym 0,00
Tenaora CropaHmnsi
TBEPABIX U JKUAKUX BerjecTs, MASK /Kt
AHTpaLUT 31 JIpeBeCHEIN yTOJb 31
bensun 42 KameHHsIit yrone 29,3
Benzon 40 Koke 29
byperit yrone, Opukersr | 21 Kepocun 43
bypeiii yrone 14,7 JIn3enpHOe TOTUTUBO 42,7
HEODPAOOTAHHBIN
JlepeBo cBexee 8 Magzyt 41
JlepeBo cyxoe 15 MeTunoBeI CIUPT 19,5
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HatypanwHnas HedTs 41 DTUJOBHIA CIIUPT 27
Topd cyxoit 15 Dpup 34
TeHAOTBORIl{a}I CIIOCOOHOCTD Ta3000PasHbIX
Bergects, MASK/M* (ipu 0 °C n 101,3 x[1a)
AMMMIAaK 14,2 MoHooKcun yriepona 12,6
Auetnnen 56,9 ITpoman 93,4
Byran 124 ITponunen 88,3
brrToBoli ras 15,9 Ceposonopon 23,7
Bonopon 10,8 3Jran 64,5
Metan 35,9 Irunen 60,0
CKOPOCTH 3BYKA B PA3AUMTHBIX CPEAAX, M/C
Cranb 5100 CrexJo 5000
Ipanur 3950 CBUHeEI 1300
Kuprmmunas xnanka 3480 Bona (0 °C) 1485
Hepeso 4000 Juoxcun yrepona (0 °C) 258
IMpobka 500 Bonopon (0 °C) 1286
Pesuna 54 Boznyx (0 °C) 332
[pomxocts 3ByKa, Ab
ITopor cABRIIMMOCTH 0 || IémoT 20
Tukanbe HapyuHBIX yacoB | 10 [ 3ByK HacCTeHHEBIX 4acoB 30
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Orsura

IMpurnymwenneiii pasrosop | 40 || KysHeuHbrit 11ex 100
Tuxasa yauia 50 (| TIpomkasa my3eIKa 110
OOBIYHBIH pa3TOBOP 60 | Bonesoii mopor 120
lymuag ynuia 70 || Knémka, cupena 130
OrracHBIH 1715 300pPOBREA 80 || PeakTuBHEII caMONET 150
YPOBEHE
ITueBMaTHUECKMIT 90 || CmepTenrHBIR ypOBEHE 180
MOJIOTOK

MIymoBoe opyxiuie 200

Ilpumeuarnue. Hynesol ypoBeHE TPOMKOCTH COOTBETCTBYET 3BY-
KoBoMy masiennio 20 MxITa n nuTeHCUBHOCTH 3ByKa 1072 Br/Mm?.

HexoTtopsle ncrioabsyemble Ha IPAKTUKE

HaIrpsoKeHns, B

ZKenezoHUKeNeBEI aKKyMYJISATOP 1,2

(0OOWH 31EMEHT)

CBWHIIOBEI aKKyMYJATOP (OOWH 3J1EMEHT) 2
DeKTpuueckas CeTk aBTOMOOWIA 6 unm 12
OcBeTruTeNbHAasA CETh 127 v 220
TpamBaii 550
DNeKTPOBO3 Jo 15 000
JIuuus snexTponepenaun Beicokoro Hanpsikenust | 380 000 u BrILe
Tpexdas3uriit TOK 380

Monuus 3-10°

CNPABOYHMWEK WKONBHMWKA
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Tepmo-DAC HEKOTOPBIX METAAAOB
10 OTHOIIEHUIO K MEAN

Aast pasHoctn remieparyp 100 K
(remmeparypa meau 0 °C)

Memana | Bi| Ni | Pt | Hg| Al | Pb| Ag | Cu| Cd| Fe | Sb

Umk/K|—81-2,21-0,7(-0,7-0,31-0,3| 0,05 0 [+0,1]+1,0]+4,0

Tepmo-OAC HEKOTOPBIX TepMonIap
Aast passoctn remreparyp 100 K

(Temmeparypa xosoauoro cnas 0 °C)

Tepmonapa U, mB Tepmonapa [, mB

Menk — KoHCTaHTaH 1,25 HuxpoMm — KoHCcTaHTaH 6,21

Keneso — kKoHcranTan | 5,37 IMnarnna — nmatnHoponwii | 0,643

Huxpom — HUKeN® 4,1 Keneszo — Mene 1,05

BAGKTPOAVL?) HCKOTOPbIX BeIJCCTB

Saekmpoaim Anod Kamoo

Consanas kucnora (HCI) Cl, H,
Cepnas kucnora (H,SO0y) 0, (13 SOy) H,
Cynwear menu (CuSOy) 0, (13 SQy) Cu
Xnopun mmuHKa (ZnCl,) l, Zn
Enxuit natp (NaOH) 0, (u3 OH) H,
Bona (H,0) 0, H,
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V,A,eAbHOe JACKTPHYICCKOC

corrporusaerne, Om-m (mrpn 20°C)

Orsura

Iiposodnuru Hzoname por
ATIOMUHNH 2,7-103 bakenur 10'
ITposon 2,87 -10° || Benson 101°—10'
Bonrdhpam 55-108 bywmara 10"
Tpadut 8,0-10° | Boma 10
MUCTWUTHPOBAHHAL
Keneso, uucroe 1,0-107 Bona Mopckas 0,3
301010 2,2-108 Jepeso, cyxoe 10°—10"
HMpunnii 4,74 - 107 || 3emns, BraxHas 10°
Koncrantan 50-107 KBapuesoe crekino 10'
JIutas crann 1,3-107 Kepocun 10'0—10"?
Maruuit 4,4-108 Mpamop 103
Mauranuy 4,3-107 IMapadun 10'4—10'¢
Menr 1,72 - 10 || TMapaduHosoe macio | 10
MIPOBOLL 1,78 - 10 || TInekcurnac 10"
Monubnen 54-108 TTonuctupon 10'
Heftiznnnbep 3,3-107 TTonuxnopBUHW 10"
Huxenn 8,7-108 TMonustunen 1019—10"
Huxpom 1,12 -10° || Cunukonosoe macio | 1013
Onoso 1,2-107 | Cmona 101
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Iiposodnuru Hzonamepe

IMnaTuna 1,07-107 || Crekno 10"

PryTs 9,6 -107 | Tpanchopmaroproe | 10'°—10'
MacJio

CBuHel 2,08-107 | dapdop 10"

Cepebpo 1,6 - 1073 Mwudpep 10°

CepbIii uyTyH 1,0-10°° DO0OHUT 106

YronsHbBIE WETKU 4,0-107 Autapn 10'8

Iuuk 59-10%

Temmeparypa nepexopa HEKOTOPBIX BEILJECTB
B CBEPXIIPOBOASIIIee coCcTosIHMe, K

W 0,01 La 4,71
Hf 0,35 V 53
Ti 0,4 Pb 7,2
Cd 0,5 Nb 9,22
Zn 0,88 Ba—Bi—Pb—O 13
Al 1,2 Nb;Sn 18
In 3,37 Nb;Ge 23,2
Sn 3,7 La, ,Sr,CuOy 40
Hg 4,1 Y, Ba,Cu;0,_, 100
Ta 4,5 Ca—Bi—Sr—0O 120
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[IIxara 2A€KTPOMArHUTHBIX BOAH

auna, m Qacmoma, T Haumenosanue
100—10% [ 3.10°—3.10° CBepXITMHHEIE
10°—10° [3.10°—3.10° JnvHHEBIe (panioBOJIHE)
10°—10% [ 3.10°—3.10° Cpennue (panuOBOJHE)
10°—10" [ 3.100—3.107 KopoTtkue (panoBOJIHE)
10'—107" [ 3-10"—3.10° | VisTpakopoTkie
10'—102 [3-10°—3-10"° | Tenesunmenme (CBY)
102—102 [3-10'°%—3.10" | Pamuonokamus (CBY)
10°—10° [3-10'—3-10" | MudpakpacHoe n3nyuenne
10°—107 |3-10"—3.10" | Bunumerit ceer
107—10° [ 3-10°—3-10" | Vistpaduonerosoe uyueHie
10°—10"2 [ 3.107—3. 10 | Penrrenosckoe manyuenne (Markoe)
1021011 3.10°—3.10” | Tamma-u3nyueHme (KeCTKoe)
<107 >3.10% KocMmuueckue nyun

CKOPOCTD CBETA B PA3AMIHBIX CPEAAX, KM/ C

Bakyym 300 000 Kananckuii 6ann3am 198 000
Boznyx 300 000 @OnuHTriac 186 000
Bona 225000 Cepoyrnepon, 184 000
Kponrnac 198 000 Anmas 124 000
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SIpKOCTh HEKOTOPBIX MCTOYHUKOB CBETA, KA/ CM’

HouHoe Hebo 107
Ob6naunoe HebO Jo 0,3
Tonyboe nebdo Ho 1
JIyna 0,25
CosHlle y TOpU30HTA 600
Conuile B TOAeHE Jo 150 000
JioMUHec1IeHTHAA JlaMTIa 0,2—-0.4
TTnams ceeun Ho 1
BonwthpamoBas naMna HaKaJIMBaHWUA, MAaTOBAs 5—40
BonrthpamoBasg n1aMna HakanuBaHnus, mpospauydasg | 200—3 000
AneKTpudeckas yroJikrHast 1yra o 18 000

PTYTHHH JJAMITd BEICOKOTO JaBJICHHA

25 000—150 000

Kcenonopas namrma BEICOKOTO JaBlIeHUA

50 000—
1 000 000

OCBCH}éHHOCT’b, CO3AABAEMAA €CTECCTBCHHLIMNA

MCTOYHMKAMM, AK

ConHeuHsIH CBET J1eTOM
ConHeuHBI cBeT 3UMOH
Obnaunoe HeOO 3UMOT
ITonnas nyHa HOUBIO

bezobnaunoe HouHOE HebOo (0e3 TyHE)

100 000

10 000
1000—2000
0,2

0,0003
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ObaacTu AAMH BOAH, OTREYAIOIHUE
CIIEKTPAABHBIM IJBETaM

Orsura

CnexmpanpHubtii Jauna CnexmpanvHoili Jauna
HBEM 8oaHbl (Hm) | usem BOAHb (HM)
YisTpadoaeToOBRI < 390 ZKenTerit 580
DOuoneToBHIH 410 OpaHxeBHI it 610
Cunuit 465 Kpacurri 700
3enéunIii 530 HMudpakpacHwrit > 770
[Izera xasenms (Aast cTasn)
Temnepamypa, °C Iigem Temnepamypa, °C Iigem
550 TéMHo-KopUu- 900 SApxo-
HEeBBIH KpacHEBIN
630 Kopuune- 950 Kénro-
BO-KPACHBIA KpacHEBIN
680 TemHo-kpac- 1000 Kénreiit
HBIA
740 TeMHO-BULI- 1100 Spxo- wim
HEBHIN CBETJIO-KENITBIT
770 Buirnésniit 1200 Kenro-6enwrit
800 Spxo-unnceer-
JIO-BUIITHEBBIH 1300 benwrit
850 Apxo- unm ceer-
JIO-KpacHBIN
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AoroaamTEABHBIE JBETA™

Hermouénnuit | Hlsem ocmamxa Hexarouénnanii Hsem ocmamxa
usem ugem

Kpachsrit Cune-3enenwiii || Tonyboit OpaHxXeBHIH
OpanxeBsiii | CUHUNA CuHun ZKEnTerii
ZKenTrrit DOuoneToBRIit DOuoneToBHIH Keénro-3enénniit
3enéHri ITyprmypHBIH

*IOTTONHUTENEHEIMU HA3BIBAIOTCSA CMelllaHHBIe WM CIIeKTpalbHEIe
1IBETA, B3aMMHO JOTIQIHAOIINE IPYT ApyTa 10 0en0To.

®M3mqe01<me IIOCTOAHHDIC

Hocmosnnas Obosnauenusn | Hucaosoe snauenue
ATOMHas eqHNLIA MACCH a.e.M. 1,6605655(86) 1072 kr =
=931,5016(26) M3B/c’?
TpaBUTALIIOHHAS TTOCTO- Gy 6,6720(41)- 107" H v /e =
STHHAs =6,7065(41)- 10" (hic (B/c)) ™
3apsan 31eKTpoHa e 1,6021892(46)-10""° Kn
Knaccuueckuit paguyc v, 2,8179380(70)-107"° M
3JIeKTpOHa
Kommronosckas nivHa
BOJTHEL
3J1eKTpOHa; Ae 3,8615905(64)-10" m
IPOTOHA; M 2,103139(14) - 107 m
HeWTpoHa R 2,100243(14) - 10m
Marneron Bopa Ug 9,274078-10* Ox-Tor!
MaruuTHas mocTosiHHas Lo 4-107 Tum™!' =
Obosnauenus | =1,2566370614-107° Tir-m™
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Orsura

lHocmosnnasn Hucnosoe 3nauenue
MaruuTHEIIT MOMEHT: W, /Uy 2,7928456
MTPOTOHA
(B eIMHWLIAX ly);
HEWTpOHA 1,91315
(B emMHWIIAX [ y)
Macca atoma:
sonopona (‘H); 1,007825036 a. e. m.
neirepust (CH); 2,014101795 a. e. m.
rensi-4 (‘*He) 4,002603267 a. e. m.
Macca nmokos:
3JIeKTPOHA; ", 9,109534(47) -107! ke =
= 5,4858026-10* a. e. m.
TIPOTOHA; m, 1,6726485(86)-107Y ke =
= 1,007276470 a. e. m.
HeliTpoHa m, 1,6749543-107 ke=
= 1,008665012 a. e. m.
Monsapuas razosast moc- R 8,31441 Jlosc-mone - K
TOSTHHAs
OOBEM MOJIA UIEANTEHOTO v, 22,41383-107° m°/moao
raza Tpyu HOPMAJIBHBIX
ycnosusx (101,3 kI Ta, 0°C)
OTHoUIeHWE MacCH TIPO- m,/m, 1836,15152(70)
TOHA K Macce 3J1eKTpoHa
TMocTosaHHAsS ABOTanpo Ny 6,022045(31) -10% mons™!
IMocTognnas boasiiMana k 1,380662(44) 102 Tx/K
TMocTosinnas ITnanka h 6,626176(36) 107 Mxx-c
h=h2r | 1,0545887(57)-107 Ix-c
IMToctosinnas Punbdepra R, 10973731,77 m'!
TMocTosiHHAs TOHKOI o 0,0072973506
CTPYKTYPHBI ol 137,03604(11)
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lHocmosnnasn Oboznauenus | Hucaosoe snauenue
IMocroannas ®apanes F 96484,56 Kn/monb
Panuyc mmepBoit 60poB- a 0,52917706(44) -10" m
CKOW OPOUTHI
CKOpOCTh CBeTa B BAKyYMe c 2,99792458 -10° m/c
YhenwHEI 3aps —e/me 1,7588047-1011 Kn/xr
3JIEKTPOHA
YcxkopeHue cBOBOIHOTO £, 9,80665 m/c?
nafieHus (CTaHgapTHOE)
DiekTprUdecKas MmocTo- & 8,854187818(71)-1072 /M
SIHHAsA
DHeprus moKos:
3JeKTPOHA; m,C? 0,5110034(14) MsB
MTPOTOHA; m,C? 938,2796(27) MaB
HelTpoHa; m,c? 939,5731 M>B
neiTpoHa 1 C? 1875,6280(53) M>B
Dueprus Pundepra h.R, 13,605804(36) aB

AnepHeIlii MarHeTOH

5,050824-10°27 Iix/Tn

[lapamerpsl, xapakTepusyioIyue IPOTOHBL,
HEUTPOHDI U DAECKTPOHDI

Hapamemp Hacmuua
ApomoH HEUMPOH SACKMPOH
Macca moxos 1836 m, 1839 m, [m,=9,11-107"«r
3apsan +1,6-107"Kn 0 ~1,6-107"Kn
CriH 172 1/2 S
MponomxurenshocTs | >10°—3.10% ner [ 101430 ¢|  >2-10% ner
KHWU3HHA
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(DyHAAMEHTAABHBIEC B3AIMOACTICTBIS

Orsura

Tun ezaumodeiicmaiis

CUABHOE caaboe Fnexmpo- | Ipasumauu-
MAHUMHOE | OHHOE
Hemounux IIBeToBoit |Cnadrrit DnexTpu- | Macca
gzaumodeiicm- | 3apsin 3aps YecKUit
8us 3aps
KsanT nmons Imoon boszonn ®oron IpaBuTOH
I;zij ZO
Macca xBanTa, | 0 82,93 0 0
5B
CnunH kBaHTta | 1 1,1 1 2
nonsa Juero
yétHocTe P (JF)
BespasMepHas | as ~1 s |1,02-107° 1/137 0,53-1073%
KOHCTAHTAa OOJBILINX 7,
CBA3U as <1 nns
(xapakTepu- MaJbIxX #
3yeT MHTEHCUB-
HOCTE B3aUMO-
NEeNCTBUSA)
P —15 —18 o0
agnyc B3an- | < 10 10 0

MOIEUCTBUS, M

Crpoenne aToma

ATOM = aTOMHOE AP0 (HYKJIOHEI) = TTPOTOHH () + HEUTPOHHI (#1)

_|_

aToMHasi 000JI0uKa = 3JeKTPOHH (&)

CNPABOYHMWEK WKONBHMWKA
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Maccnr HEKOTOPbIX JACMCHTAPHDBIX YdCTNII]

MM dTOMOB
Haumenosanue Yyucao
YACMULBI

npomonos | weiimponos | anexmponoe | Macca, a.e.m.

DNeKTpoH — — 1 0,000 548 58
ITpoton 1 — — 1,007 276 47
(ampo atomMa
BOZOPOLA)
Hetitpon — 1 — 1,008 66501
AToM BOHopona 1 — 1 1,007 825 04
JeiTpoH (anpo 1 1 — 2,013 54
aToMa nerrepus)
ATOM nelitepus 1 1 1 2,014 101 79
o-4acTu1a (Sapo 2 2 — 4,001 488
aToMa Tens)
ATOM Tenus 2 2 2 4,002 603 27

OCHOBHBIC BAeMeHTaprIe HaCTNMIIbI

MM Mx XapaKTeleCTVlKVl
Haumenosanue | Cumeon |Macca 3apsd Cpednee
HACMULBI noxos (Ma8) (e=1) EPEMSL HCUBHIL, C

Kaautposounsie 6030HbBL

®otoH vt 0 0 CrabuneH
Jy6ab-Be 6030H wt 80800 +1 Crabunen
3er 0030H z 92900 0 CrabuneH
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Orsura

Haumenosanue Cumeon | Macca 3apad Cpednee épe-
HACH b nokoa(Mze)l (e=1) M5 HCUBHIL, C
Henmonbni

DNeKTpoH (TTo3u- e 0,511 —1(+1) |Cradbunen

TPOH)

MiooH m 105 +1 2,2-107°

Tay JernToH T 1784 +1 3,4.1071

Heilitpuno:

3MIEKTPOHHOE; Ve <4.107° 0 CrabuneH

MIOOHHOE; 7 < 0,5 0 CrabuneH

Tay JIETTTOHHOE Vo < 164 0 CrabuneH

Me3zonst

TTHOHEI nt 139,6 +1 2,6-107°
7’ 135 0 0,8-107'

KaoHw K* 493,7 +1 1,2:1078
KO, 497,7 0 0,9-107"
Ko, 497,7 0 52-1078

bapuonst

TMpoTon P 1836 +e Crabunex

Heittpon 7 1839 0 10°

Jam6na-rumepor | A° 2183 0 —

Curma-tutrepons] X7 2328 te 0,8-1071°
N 2334 0 <107

Kcu-rumnepons P 2343 te 1,5.10710
=0 2573 0 31071

Owmera-TuriepoH = 2586 te 1,7-10710
Q- 3278 +e 1,3-10710

CNPABOYHMWEK WKONBHMWKA
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I(Bame — COCTABHbBIC JACMCHTAPHBIX YACTNI]

Ksapx 0 B J S C B’ T Hsem

u +2/3| +1/3| 1/2 0 0 0 0 Y,V
d —1/3| +1/3| 1/2 0 0 0 0 nLY,V
S —1/3| +1/3| 1/2 —1 0 0 0 nLY,V
c +2/3| +1/3| 1/2 0 +1 0 0 nLY,V
b —1/3| +1/3| 1/2 0 0 —1 0 nLY,V

t +2/3| +1/3| 1/2 0 0 0 +1 LY,V

< |

u | =23 =130 12 0 0 0 0 | nw

d | +1/3| =1/3] 12 0 0 0 0 | rnyv
s |+l =l 2 ] 41 o 0 0 |nyv
c | =273 =1/3] 172 0 —1 0 0 |y vV
b | +1/3| =1/3] 172 0 0 +1 0 |y vV
t | =273 =173 172 0 0 0| -1 |rnyv

B Tabnuue npuHATH chenyouive odo3HaueHuA: () — siaeKTpuue-
CKWU# 3apsan, B — OapuoHHBIA 3apan, J— cnuH, S'— CTpaHHOCTE,
C — ouapoBaHue, B'— Kpacora, 7"'— KBaHTOBOE YWCJIO 7-KBapKa;
LIBETOBRIE COUETAHUS: ¥ — OT @Hea. ted — «KpacHBI», ¥ — OT aHéeA.
yellow — «KEnTwIli», v — OT axea. violet — «PUONIeTOBHI».

Ksapxku u (0T arnez. up — «BBepx») U d (0T aHesz. down — «BHM3»)
Ha3BIBAIOT OObiUHbBIMI, S-KBADK (OT aHTJI. strange — «CTpaHHBIN»,
win sideways — «DOKOBOI») Ha3BIBAOT CHIPAHHBIM, C-KBapK
(oT anesn. charm — «11apM», «QUapOBaHUE») — WAPMUPOBAHHBIM
WIN ouaposarHbim, b-KBapK (0T axesr. beauty — «KpacoTta» WU
bottom — «HWXHWI») — Kpacugeim VIV APesecmHbiM, -KBapK
(oT anea. truth — «MCTUHHBIN») — mon -kKeaprom (top). Kaxnomy
KBapKy COOTBETCTBYET AHTUKBAPK.
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MsoTomsl mpupoAHOTO ypaHa

Orsura

ATOMHEIE A0pd OQOHOTO M TOTO KE 3JICMCHTA, COACPXKAITHEC PpA3THIHOC
HHCJIO HGIL;ITDOHOBJ HA3BIBAIOT U30TOITAMY JaHHOTOQ 3JICMCHT.

Amom Hucao Hucno Hucao Pacnpocmpa-
APOMOHO8 | HEUMPOHOB | 3AEKMPOHO8 | HEHHOCMD
‘»U 92 142 92 | 0.0057%
wU 92 143 9 |%72%
U 92 146 2 99277
N30bapsr

ATOMHBIE A1pa PA3TUUHBIX 2JIEMEHTOB, UMEIOIINE OIMTHAKOBOE MACCO-
BOE YUCJIO (YUCIIO HYKJIOHOB), HAa3bIBAOT M300apaMu.

Amom Hucao Hucao Hucao Fnemenm
Hpomonos | Helimponos | saexmponoe
20 TI 81 129 81 Tannmit
> Pb 82 128 82 CeuHel
20 g 83 127 83 Bucmyt
4 Po 84 126 84 Mononwnii
PapmoaxkTuBHBIE cemercTRa
Cemeiicmeo Hcxodnoe adpo Koneunoe adpo
(CcmaouabHOE )
2 206
VYpan — paguit 2 U(UL) b
¥Ypan — akTUHWH "5 U(AcU) 5 Pb
Topwii 5 Th **Pb
Herrynwuit “%Np “Bi

CNPABOYHMWEK WKONBHMWKA
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[leproa moaypacmasa T, HeKOTOPBIX
PAAMOAKTUBHBIX U30TOIIOB (BBIOOPOYHO)

Z | Hazeanue A T Hazsanue | A Y
1 | Bonopon 3 12,3 ner 38 | Ctponuuii | 90 |29 ner
6 | Vriepon 14 |5730 ner (|39 [HUTTpnit 90 |64 u
7 | Azor 13 |10 muH 47 |Cepedbpo | 111 |7,5cyT.
8 |Kucnopon |15 |124c¢ 51 |Cyppma 124 | 60 cyT.
11 | Harpwit 22 |2,6 ner 53| Hon 131 | 8,04 cyr.
24 |154 54 | Kcenon 133 | 5,3 cyT.
15 [ ®ochop 32 |14,3cyT. |55 Hesuit 137 | 30 ner
16 | Cepa 35 |87 cyT 58 | Hepwii 144 | 284 cyT.
17 [ Xnop 36 |3-10°ner (61 |TIpomernit [ 147 | 2,6 ner
38 |38 mun 69 | Tynmit 170 | 129 cyT.
19 | kit 40 |1,28-10°ner||74 | Bonsdpam | 185 | 74 cyr.
20 | Kanpuuii 45 |164 cyT. 77 | Upunuii 192 | 74 cyT.
21 | Ckannuit 46 |84 cyt. 79 | 3onoto 198 | 2,7 cyT.
23 | Banannmii 48 16,1 cyr. |84 |TTonouuit | 210 | 138.4 cyT
24 | Xpom 51 |27,8cyr.  |[86 |Pamon 222 13,83 cyT.
26 | Keneso 59 [45cyT 88 | Pamuit 226 | 1601 ron
27 | KoGansr |60 [5,26 1eT 190 | Topwit 232 [ 1,41-1010 ser
29 | Mens 64 (12,81 91 | ITporakTu-| 231 | 3,25-104 ner
30 | 1wk 65 |246 cyT. HUT 233 127,4 cyT.
33 | MbIubsak 76 26,34 92 | Vpan 233 11,6-105 ner
77 (38,81 234 12,5105 ner
35 | Bpom 82 [35,5u 23517,1-108 ner
36 |Kpurrron |85 |10,6 et 238 | 4,5-109 ner
38 | Crponumit |89 [50,6 cyr. (93 |Hentynwit | 237 | 1,15-105 ner
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Orsura

Z | Hazeanue A T Z | Hazeanue | A T
93 |Henrrynuit | 239 12,3 cyr. 94 | IInyronnii | 239 | 2,44-104 ner
KoadprymenTt ocaabaenns y-n3asygenns

W, I, cM!
M>B

cauney, soda |awmomunuii| nceneso|pagum| 603dyx
0,00 650 |o0,171 |o04ss |29t |o342 [2,00-107
0,15 228 [o0,151 0,371 1,55 0,304 |1,76-107
020 11,1 0,137 0328 |1,15 o277 [1,59-107
030 443 |o0,119 |028 |0,85 |o241 [1,38-107
040 2,62 0,006 0249 0,740 |0214 [1,23-107
050 1,80 |0,096 |0227 0661 |o196 [1,12-107
0,80 0,999 |0,0786 |0,184 0,526 10,159 [9,13-10"
10 | 0798 |00279 |o,165 0,471 |0,143 [821-107
1,5 | 0591 |0,0575 |0,135 |08 |o0,117 |668-10"
20 | 0,518 |0,0493 [0,116 0,334 |0,0999 [5,74-107
30 | 0475 |0,0396 [0,0950 0,284 [0,0801 |4,63-107
40 | 0472 |[0,0340 |0,0834 |[0,260 |0,0684 [3,98-10"
50 | 048 |0,0302 [00761 0,247 |[0,0603 |3,54-107
80 | 0519 |o0,0242 [0,0651 0,233 [0,0482 |2,87-107
10 0,552 [0,020 [00619 [0233 |0,0439 [262:107
15 0,628 |0,0193 [0,0584 0,241 [0,0380 |2,31-107
20 0,694 |0,0180 |0,0578 |0,250 |0,0351 [2,19-107
30 0,792 [0,0170 [0,0584 [0,269 |0,0329 [2,08-107
40 0,863 | 0,0166 [0,0603 [0,285 |0,0320 [2,06-107
50 0,915 | 0,0166 [0,0616 0,299 [0,0320 |2,08-107

CNPABOYHMWEK WKONBHMWKA
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XUMUS

,A,aTbI " IIPUOPUTETDI OTKPDITM XMMNMYCCKNX

IJACMCHTOB
Fnemenm Tog Asmcpot omKpoimus
OMKpoImus
AC aKTHUHUN 1899 A. Hebrepn (Opanums)
Ag cepebpo * —
Al  anoMUHUHN 1825 X. Opcren, (Tanus)
Am aMepuLInii 1945 I. Cubopr, A. Tnopco u op. (CIIIA)
Ar aproH 1894 JI. Paneit, V. Pamzaii (AHTIMA)
AS  MBILIIBAK * —
At actar 1940 . Cerpe, JI. Kopcon, K. MakeHnsun
(CIIIA)

Au 30710TO * —
B 6op 1808 JI. Teit-Jlioccak, JI. Tenap (@panims)
Ba 6apwii 1774 K. Ieene, FO. Tan (IlIBetrns)
Be OGepunnuit 1798 H.-JI. Boxknen (®panims)
Bh 6opuit 1981 1. Apmbpycrep un np. (OPT)
Bi BucMmyT * —
Bk 6Gepxnmii 1949 I. Cubopr, A. Tuopco u ap. (CIIIA)
Br 6pom 1826 A. Banap (®panuusn)
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Xumuga

Fnemenm Tog Asmapet omrpeimus
OMKpoImus
C yriepon * —
Ca xanpuuit 1808 I. HaBu (AHTINA)
Cd xagmwit 1817 O. ITpomeiiep
Ce uepuii 1803 W. Bepuennyc, B. Xucunrep
(ITsetna), M. Knampot (I'epmanug)
Cf  xanubopHUi 1950 I. Cubopr, A. Tuopco u np. (CIITA)
Cl xnop 1774 K. Ieene (IIseius)
Cm xiopuit 1944 I. Cubopr, A. Tuopco u np. (CIITA)
Co xobaner 1735 I. bpannr (IIBeius)
Cr xpom 1797 H.-JI. Boknen (®panuus)
Cs 1esnit 1860 P. bynsen, I. Kupxrod (Iepmanus)
Cu wmenn * —
Db nybumit 1970 ILH. ®népos, K. 3Bapa u ap.
(CCCP), A. Tuopco u ap. (CIIIA)

Dy nucrniposuii 1886 ®. Jlexok ne Byabonpan (@panimsa)
Er spbuii 1843 K. Mocannep (IIsemns)
Es siHuITeitHMA 1952 I. Cubopr, A. Tuopco u np. (CIITA)
Eu espomuii 1896—1901 | B. Jemapce (Ppanimsa)
F ¢rop 1771 K. Hleene (IIBeiins)
Fe xenezo * —

CNPABOYHMWEK WKONBHMWKA

139




—— [CTECTEEHHBIE HAYKH

Fnemenm Tog Asmapet omrpeimus
OMKpoImus
Fm depmuii 1952 I. Cubopr, A. Tuopco u np. (CIITA)
Fr dpanunii 1939 M. ITepe (Ppanius)
Ga rannuii 1875 ®. Jlexok ne Byabonpan (Opanimsa)
Gd ragponwuHMi 1886 ®. Jlexok ne Byabonpan (Opanimsa)
Ge repMaHuii 1886 K. Bunknep (Iepmanusi)
H Bomopon 1766 I. KaBennu (AHTINA)
He renwmit 1868 IT.-2K. ZKancen (®panimsa),
H. JIoksep, B. ®paukienn (AHTIUS)
Hf raduui 1923 J. Kocrep, W.-J1. Xesewn (Jaxms)
Hg pryTh * —
Ho ronemwuii 1879 I1. Knese (IIseius)
Hs xaccuii 1984 IH. ®népos, K. 3Bapa u mp. (CCCP),
1. Apm6pycTep 1 ap. (OPT)
I won 1811 B. Kyprya (®panunsg)
In wuouit 1863 ®. Paiix, X. Puxrep (Tepmanus)
Ir  wpunuit 1804 C. TenHanT (AHTIWA)
K xanwii 1807 I. HaBu (AHTINA)
Kr xpunron 1898 V. Pamzaii, M. TpaBepc (AHTIMA)
La nanTan 1839 K. Mocannep (IIsemns)
Li nuruii 1817 W.-A. Apsencon (I1Isetrns)
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Xumuga

Fnemenm 1o Asmapet omKpeimus
OMKPOLMUSA
Lr noypencuit |1961—1971| I.H. ®népos u op. (CCCP),
A. Tnopco u ap. (CIIA)
Lu nworennii 1907 K. ¥poen (Opantms),
K. Ayap don Benwcbax (ABcTpus)
Md menneneBuii 1955 I. Cubopr, A. Tuopco u np. (CIITA)
Mg mMarauit 1808 I. HaBu (AHTINA)
Mn mapranenn 1774 K. Ieene, T. beprman, HO. Tan
(IBewruis)
Mo MonubneH 1778 K. Ieene (IIseius)
Mt wmeitTHepuit 1987 1. Apm6pycTep 1 np. (OPT)
N azsor 1772 JI. Pesepdopn (AHTIMSA)
Na Harpuii 1807 I. HaBu (AHTINA)
Nb HuobuHi 1801 Y. XaTuert (AHTIUA)
Nd Heonum 1885 K. Ayap don Benwcbax (ABcTpus)
Ne HeoH 1898 V. Pamzaii, M. TpaBepc (AHTIMA)
Ni HUKelb 1751 A. Kpoucrent (IIseins)
No Hobenwii 1965 IH. ®népos u ap. (CCCP)
Np HenTyHuiH 1940 9. Makmunan, ©. Ditbacon (CIIA)
O xucnopon 1771—1774| K. Ieene (Iseuus), Ax. [Tpuctiu
(AHTIIUS)
Os ocmuit 1804 C. Tennant (AHTIUA)

CNPABOYHMWEK WKONBHMWKA
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Fnemenm Tog Asmcpot omKpoimus
OMKPolMUs

P dochop 1669 X. bpang (Tepmanus)

Pa mporakTuHWi 1918 ®. Connu, 1. Kpanucron (AHTANS),
O. Ian, JI. Matituep (Iepmanus)

Pb cBunen * —

Pd mannanwii 1803 Y. Bynnacton (AHTIMA)

Pm mpomernii 1945 JIx. Mapuxcku, JI. [nenneHnuH,
Y. Kopuenn (CIIA)

Po mononwuii 1898 M. Cxnonosckas-Kiopu, I1. Kiopu
(Ppannsg)

Pr mpazeonum 1885 K. Ayap don Benscbdax (ABCcTpus)

Pt rmatuna * —

Pu mnyronwii 1940 I. Cubopr, . MakMuaiaH v ap.
(CIIIA)

Ra panwii 1898 M. Cxknonosckas-Kiopu, I1. Kiopu,
K. bemon (Mpanmus)

Rb pybunnii 1861 P. bynuzen, I. Kupxrod (Tepmanus)

Re penwnii 1825—1828 | B. Honnak, M. Takke (Iepmanus)

Rf pesepdopamii| 1968—1969 | I.H. ®aépos, U. 3sapa u ap. (CCCP),
A. Tuopco u ap. (CIIIA)

Rh ponwit 1804 Y. Bynnacton (AHTIMA)

Rn pamon 1900 ®. Jopu (I'epmanms)

Ru pyrenuii 1844 K.K. Knayc (Poccus)
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Fnemenm 1o Asmapet omrpeimus
OMKPOLMUSA
S cepa * —
Sb cypema * —
Sc ckangwuii 1879 JI. Hunecon (IlIBetns)
Se ceneH 1817 W. Bepuenuyc, 10. Tan (IIsewns)
Sg cubopruii 1974 I. Cubopr, A. Tuopco u np. (CIITA)
Si  KpeMHUH 1823 W. Bepuenmye (I1Isetns)
Sm camapwuii 1879 ®. Jlexok ne Byabonpan (@panimsa)
Sn onoso * —
St cTpoHUWHA 1787 A. Kpodopn, V. Kpykurank (AHTINA)
Ta TanTan 1802 A. Dkebdepr (IlIserrns)
Tb TepbOuii 1843 K. Mocannep (IIsemns)
Tc  TexHeuui 1937 9. Cerpe, K. IMeppuep (MTanus)
Te Tennyp 1782 ®. Mionnep don PelixeHiuTein
(Benrpus)
Th Topwuii 1828 W. Bepuenmye (I1Isetns)
Ti TuTan 1795—1797 | M. Knamnpot (Iepmanus)
Tl Tannuii 1861 V. Kpykc (AHTI1S)
Tm Tynuii 1879 I1. Knese (IIseius)
U ypan 1789 M. Knampot (Iepmanus)
W Bonwpam 1781 K. Ieene (IIseius)

CNPABOYHMWEK WKONBHMWKA
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Fnemenm Tog Asmapet omrpeimus
OMKPOIMUS
Xe KCeHOH 1898 V. Pamzaii, M. Tpasepc (AHTIUA)
Y urtpuii 1794 IO. Tanonun (OuaIHINS)
Yb wurTepbuii 1878 K.-1II. Mapunssk (IlIseiiiapuist)
Zn UWHK * —
Zr TWPKOHWUN 1789 M. Knampot (Iepmanus)
110 ** 1988 FO.1I. Oranecsan u op. (CCCP),
IT. Apm6pycTep u np. (OPT)
111 ** 1994—1996 | T1. ApmopycTep u ap. (OPT)
112 ** 1994—1996 | T1. ApmopycTep u ap. (OPT)
114 ** 1998 KO.11. Oranecsn u 1p. (Poccus)

* DyeMEHT B CBOOONHOM BHUIIE, €TO CTIJIABHI WJIW COSIWHEHWS N3BECT-
HEI C IPEBHUX BpPEMEH WU C 3TToXU CpenHEeBeKOBEA.

* TIpuHATO pelleHue ToKa He NPUCBAWBATE 3JIEMEHTY HUKAaKOTO
Ha3BaHW$, OTPAHUUMBIIMCE TOIBEKO HOMEPOM.

[IIxaaa aaeKTpoOTpHLIATEABHOCTN

o Oaapeay n Poxosy

Bnemenm ek poompii- Baemenm Fnexmpoompis-
HAMEABHOCIND uamensHoCS
Fr 0,86 Ra 0,97
Cs 0,86 Ra 0,97
Rb 0,89 Li 0,97
K 0,91 St 0,99
Na 0,93 Ac 1,00
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Jnemenm Jnercmpoompu- Saemenm Snexmpoompu-
HAMEABHOCIHb HAMEABHOCIHb
Ca 1,04 Rh 1,45
La 1,08 v 1,45
Y 1,11 cd 1,46
Sc 1,20 Re 1.46
Np 1,22 Al 1,47
Pu 1,22 Be 1,47
u 1,22 Tn 1,49
Zr 1,22 Os 1,52
Hf 1,23 Ir 1,55
Nb 1,23 Pb 1,55
Mg 1,23 Cr 1,56
Mo 1,30 Mn 1,60
Ti 1,32 Fe 1,64
Ta 1,33 7n 1,66
Pd 1,35 Bi 1,67
Tc 1,36 Co 1,70
W 1,40 Sn 172
Au 1,42 Ni 1,75
Ag 1,42 Cu 1,75
Ru 1,42 Po 1,76
Hg 1,44 Ga 1,82
Pt 1,44 Sh 1,82
Tl 1,44 At 1,90

CNPABOYHMWEK WKONBHMWKA
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Fnemenm JaeKmpoompii- Dnemenm Jnexmpoompu -
UAMEABHOCMb LAMEnBHOC
B 2,01 C 2,50
Te 2,02 S 2,60
Ge 2,02 Br 2,74
Rn 2,06 Cl 2,83
H 2,10 Kt 2,94
As 2,11 N 3,07
I 2,21 Ar 3,20
3 2,25 0 3,50
P 2,32 F 4,10
Xe 2,40 Ne 4,84
Se 2,48 He 5,50

HPOVL?)HOH_ICHVLG CMMBOAOB HCKOTOPDIX JACMCHTOB

Ag — apTeHTyM
As — apceHu-
KyM

Au — aypym

Cu — KyTIpym
Fe — deppym
H — amr

Hg —

TUAPAPTUPYM

N — 3H
O—o
P—rm>

Pb — nniomMOyMm

S—ac
Sb — cTubdbuym
Si — CUIMLIUYM

Sn — cTaHHYM
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Xumuga

CremmeHn OKMCAEHUS XMMHUUIECKUX IAEMEHTOB

Baemenm Cme VEHD Saemenm Cme VEHD
OKUCTIEHILA OKUCIEHIUA
YAc  Axtuauit |0, +111 BC Kanmmdopumit|0,+111, TV
YTAg  Cepebpo |0, +1 ¢l Xnop 1,0, +1, 111,
IV, V, VI, VII
BAl Amomunmit | 0, +IT1 %Cm  Kiwopuit |0, +111, TV
SAm  Amepwiit |0, +I1, TI1, TV|?’Co  Kobansr |0, +11, TT1
BAr  Apron [0 “Cr Xpom |0, +II, 111, VI
3¥As Mbmsax | -I11, 0, +II1,| °Cs Heswit |0, +1
V
At Actar  |[-1,0,+1,V [ ®Cu Menp 0, +1, 11
PAu 3onoto |0, +I, 111 ph Jy6umit |0, +V
B Bop TIL, 0, +11T || **Dy  Hucnposuii |0, +111
%Ba  Bapuit | 0,+11 SEr  Dpéuit |0, +I11
‘Be Bepwumit |0,+11 PEs  Dimurreiinmit| 0, +11, TIT
TBL  Bopwit |0, +VII 3Fu  Espormit |0, +11, 11
¥Bi  Bucmyr |0, +III,V ’F ®drop  |-1,0
Bk  Bepxmit |0, +HIII, TV || *Fe  XKeneso [0, +II, TII, VI
3Br Bpom |1, 0, +1, V['"Fm @epmuit |0, +11, 11
VII
C  Vmepon |-V, 1,0, +IL| ¥Fr  ®pamumit |0, +1
Vv
0Ca  Kampumit | 0,+11 1Ga  Tawmit |0, +IT1
“Ccd  Kanmumit [ 0,+11 “Gd Tamommmit [0, +IT1
Be Mepuit |0, +111, TV 2Ge Tepmanwit [0, +11, TV
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—— [CTECTEEHHBIE HAYKH

C?%é‘%é’?i’b C?%é‘%é’?ib
Baemenm Baemenm
OKUCTEH U OKUCTEHIUS
'H Bonopon | -1, 0, +1 19\t Meittaepuit| 0, +TV?
’He Tenwit |0 N A30T 111, 0, +1, 11,
1, IV, V
PHf Tabuuit |0, +IV "Na  Harpwit |0, +1
“He  Pryms |0, +1, 11 “"'Nb  Hwuobuit | 0, +IV,V
"Ho  Tonemmit |0, +111 Nd Heommum | 0, +I11
8Hs  Xaccuwit |0, +VIII? "Ne  Heon |0
| Won ~1,0,+LV,VII|| ®Ni  Hukens |0, +I1, T1I
®In - Wumomit |0, +I11 '2No  Ho6enwii | 0, +11, T11
Mr Wpunuin |0, +111, IV “Np Henrynnit | 0, +111, TV,
VI, VII
BK Kanmit |0, +1 %0  Kucnopon | —11, 1, 0, +11
%Kr  Kpurrron |0, +11 %0s  Ocwmumit | 0, +IV, VI,
VITI
1a  Jlawran |0, +I11 PP docthop | 111, 0,
+1, 111, V
3Li Jvtuit 0, +1 'Pa  TIporak- |0, +IV,V
TUHWUN
1931+ Hoypencwnit | 0, +111 2ph Cpunen | 0, +II, IV
"Lu  Joreunit |0, +I11 Pd  TMamnanwit | 0, +11, IV
INd Mennenesuit| 0, +11, 111 S'"Pm  TIpomeruii | 0, +111
PMg  Maruanit |0, +11 ¥Po  Tomonuit | 0, +11, TV
BMn Mapraueu |0, +11, TV, PPt TIpaseomnm | 0, +111, TV
VI, VIII
Mo Monubzen |0, +1V, VI 8Pt TInaruma | 0, +I1, TV
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Xumuga

C??’te?’leﬂ’b C?%@?’JQH’E)
Snemenm Snemenm
OKUCIEHIUA OKUCIEHIUA
“Pu  TInyronwuit | 0, +1I1, 1V, "Ta Tawtan |0, +1V,V
V, VI
BRa  Pammit |0, +I1 Tb  Tepbuit |0, + I, IV
Rb Py6ummit |0, +1 BT Texuewwit | 0, + TV, VII
"Re Penuit 0, +1V, VII e Tennyp | -ILI, 0, +1V, VI
I4Rf  Pesepdop- | 0, +IV Th  Topuit |0, +IV
Pansys|
BRh Pommit |0, +IIL TV || 2T Turan |0, +11, 111, TV
%Rn  Pagon |0, +HILTV, VI, | 3Tl  Tawmit |0, +1, 11
VIII
“Ru  Pyrenmit |0, +II, TV, VL, || ®Tm Tynuii 0, +1I1
VIII
leg Cepa | -11,0,+IV, VI| U Vpan |0, +IT1, IV,
VI
ISb - Cypema |0, +ITI, V BV Bawamwit [0, +I1, III,
v,V
2S¢ Cxaummit |0, +111 "W Bonmedpam | 0, +TV, VI
¥Se  Cemen | -IL0,+IV, VI|| **Xe  Kcenon |0, +II, IV, VI,
VIII
16ge  Cubopruit | 0, +VI Py Htrrpuii | 0, +111
481 Kpemunit | -IV, 0 +1I, IV| °Yb  Wrrep6uit | 0, +11, 11
$2m  Camapwuit |0, + II, I11 07n Iunk 0, +11
Sn Omoso |0, + 11,1V W7y Uupkonwii | 0, +TV
38t Crponumit |0, + 11

CNPABOYHMWEK WKONBHMWKA
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I ECTCCTBEHHLIC Ha’YKH L

[lepropnueckas CucTema XMMHUIECKUX IACMEHTOB
A. V. Menaeneena

150

[epu- Tpynnel saemernmos
OBl alb allb alllb alVb aVb
H
: 3 415 b 7
y |L1  sea|Be somsfosn  Bloen  Cluws N
Jlutwit Bepunnwit bop Yinepoa Asot
11 124 13 14 ;115
3 [NQ 2w Mg 2,305] 2698154 Al 28,0855 Sl o5 P
Hatpuii Marnmii AnoOMHHMI Kpemuwuit Moctop
19 21 : 22 23
K 5u0|Ca woSC wssl| 11 w5V s0seis
4 Kanuit Kanpumii Cxananii Tutan Banaamii
30 33
515 CU 65,39 ZH 0,723 Ga ne Gelies AS
Meng Hunk Tannnit Tepmanmuit Muisak
38 39 40 41
Rb & 4678 N S D QT 1 VA s Nb 92,9064
5 Pybuanii Crponuuit Wrrpuii Lypkonnit Hyobni
47 48 49 50 5l
07,8682 IAE| 11241 Cdle: Infisne Snliss Sb
Cepeﬁpo Kanmnﬁ I/IHnm”fI OnoBo Cypbma
73
Cs mon|Ba walLa mes HE il Ta w00
6 LleSHH Bapwii JlanTtan Tannit Tantan
81 82
5665 AU [2039 Hg v Lllwe Pblasse Bi
3onoto PryTh Tannwi CBHHEL Buemyt
87 88 89 104 105
7 |Fr w|Ra ws|AC o Rf 1260] Db 261]
aHLMI annit KTHHW esepopanit HHi
DpaHuyi Panyi A i Pesephopauit | AyGnmwii
*ﬂaﬂmaﬂouam
57 62
La 138,91 Ce 140,12 > Pro 409077 1Nd 4424 JPm [145]
Jlantan Uepwii TIPA3e0nnM Heonym IlpomeTnit
62 66
SM s EU 5] Gd 55| T st Dy 162,50
Camapuit EB[JO]'IHH [anonuuni Tepbuii Jucnposyi
68 71
Ho . 1Er 5 Tm ol YO g LU s
[onbmui Spbui Tynuit Wrrepbuit Jhoteuyii
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Xumuga

Mepi- Tpynist sacmenmos
ONEBI aVlb aVIlb a VIII b
1
] H 1,0079 HC 40026 Ofossauetue  AToMHbit
Bonopon Tennit J HoMEp
g 9 10 Co - B
2 15,9994 O 18,9984 Flz» Ne Koo %
Kucnopon Prop Heon O0anLT \
Atomuan [ |
16 17 18
3 |43 S 79,904 Cl 3,948 Ar | Hesnanne Macca
Cepa Xnop AproH
24 26 27 : 28
Cr 519961 {Mn 59380 o Fe 55,847 Co %9332 Ni 58,69
A Xpom Maprasew Keneso Kobanet Huxkens
34 35 3
%96 Se 79,904 Br $ .50 Kr
Cenen Bpom Kpunton
Mo sufIc o) R Rh | Pd
0 9| 1C  pg| KU 10107 102,905 106, ]
5 Monudnen Texueumii Pytennit Ponwii Mannanuit
52 53 54
127,60 Te 126,9045 Jhs Xe
Teanyp ﬁon Kcenon
74 7 77 8
W 183,85 Re 186,207 OS 190,2 Ir 192,22 Pt 195,08
6 Bonnhpam Penwit Ocbmuit Upuanit [Tnaruna
84 85 86
209] PO 210] At 222 Rn
[Tononwit Actar Panon
106 107 108 109
7 g 263] Bh [264] Hs 269] Mt [268]
oprii bopwii Xaceuit Meiithepuii
Axmuroudb
89 91 61 62
Ac 138,91 1Th = 038 Pa 231] U 238,03 Np 237]
AKTHHWit Topwit HpoaKTHHHﬁ Ypau Hemtynwit
94 95 97 98
Pu 44] Am 243] Cm 247] Bk 247] Cf 249]
[Tnytonuit Amepeunit Kiopwi bepxawit Kannhophwnit
99 100 101 102 103
Es 254] Fm 257] Md [258] No [259] Lr 1260]
Ditnwreinni | Pepmuii Mennenesuit | Hobennit Joypencuit
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—— [CTECTEEHHBIE HAYKH

DAEKTPOXUMUIECKUN PSIA HAIPSDKEHWI METAAAOB
(cTAaHAApPTHBIE PAEKTPOAHBIE TIOTEHIMAABI )

Memann ¢°, B Memaan ¢°, B
Li* / Li —3,045 Ga*" / Ga —0,560
Rb*/ Rb —2,925 Fe'* / Fe —0,441
K*/K —2,924 Cd* /Cd —0,404
Cst/Cs -2,923 In** / In -0,338
Ra* / Ra 22,916 Co™ / Co 0,277
Ba’* / Ba —2,905 Ni* / Ni —0,234
Sr?t / Sr —2,888 Sn** / Sn -0,141
Ca’/Ca 2,864 Pb* / Pb —0,126
Na* / Na 2,771 H*/H, +0,000
Ac*t / Ac —2,600 Sbltt / Sb +0,240
La** /La -2,522 Re''' / Re +0,300
Y'Y -2,372 Bi''' / Bi +0,317
Mg / Mg 2,370 Cu* / Cu +0,338
Sc3t / Sc 2,077 Hg,?* / He +0,796
Be’* / Be —1,847 Agt / Ag +0,799
APt /Al —-1,700 Rh?*" / Rh +0,800
Ti** /Ti -1,208 Pd** / Pd +0,915
Mn?* / Mn -1,192 Pt!' / Pt +0,963
Crit /Cr 0,852 Aut / Au +1,691
Zn** / Zn 0,763
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OKMCAMTEABHO-BOCCTAHOBUTEADHAS IIIKAAA
(cmarOGpmHbIE NOMEHUUAIb! OKUCAUNEABHO-BOCCINAHOBIL -
MEABHBIX RGP 8 B0OHOM pacmacpe npu 298,15 K)

Xumuga

Hepexod Oxucaennas gepma Boccmanosaennas | ¢°, B
gopma
F' — F! F,, H;,O" HE H,O +3,090
F' — F! F, F- +2,866
Nil't » Ni'' | NiO(OH), H;0", H,O | [Ni(H,0)/]** +2,252
Pb!Y — Pbl! (Pb,"Pb'™)O,, H;O* | [Pb(H,0);]* +2,156
o' —» ot 0;, H;0" H,0, O, +2,075
o' ot S,04(0,)* SO~ +1,961
FeV's Ft |FeOy, 1,0 [Fe(1L,0),]**, H,0 | +1,900
Bi¥ — Bi'll NaBiO;, H,OF Bi''l, Na*, H,O +1,808
o' ot H,0,, H,0" H,O +1,764
Cl' > CI° HCIO, H;07 Cl,, H,O +1,630
Br' — Br? HBrO, H,O" Br,, H,O +1,574
Mn¥tt - Mn!t [ Mn, ,H;O" [Mn(H,0)¢]*, +1,531
H,O
BrY — Br? Bro; ,H;0O" Br,, H,0O +1,511
ClV— CI° ClO;, H;0" Cl,, H,O +1,470
Pb!Y — Pbl! Pb0,, H;07 [Pb(H,0),]**, H,O | +1,455

CNPABOYHMWEK WKONBHMWKA
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—— [CTECTEEHHBIE HAYKH

Hepexod Oxucaennas gepma Boccmanosaennas | 9°, B
gopma

CI° » CI! Cl, Cl- +1,358
Cr¥l— Crltt Cr,0, H,0" [Cr(H,0)¢]*t, H,O | +1,333
o' —» ot 0,, H;0" OH-, O, +1,247
MnY - Mn"" |MnO,, H;O" [Mn(H,0)]* +1,239
o' ot 0,, H;0" H,O +1,229
o' ot Na,0,, H,O OH-, Na* +1,204
Nit— N NO;, , H;0* NO, H,O +1,203
V-1 10, , H;O" I,, H,O +1,190
Br? - Br! Br, Br +1,087
AR [V(H,0),0,]" [V(H,0),0]* +0,999
NY - N NO,;, H;0* NO, H,O +0,955
Cl'> Crt ClO, H,O Cl-, OH- +0,920
NV - N NO;, H;0" NH;, H,0 +0,880
NY —» Nttt NO;, H;0" NO;, H,O +0,838
Nilll » Nill NiO(OH), H,O Ni(OH),, OH- +0,784
NY —» NIV NO;, H;0* NGO,, H,O +0,772
Felll5 F [Fe(H,0),]** [Fe(H,0)¢]** +0,771

154

TOAHHH FHUWKAQNEAWSYECKWH




Xumuga

Hepexod Oxucnennas ghopma Boccmanosaennas |, B
dopma

FeVl FllI FeO>, H,0 FeO(OH), OH- +0,720
0 O 0,, H;0* H,0,, H,0 +0,694
Mn¥' - Mn" | MnOZ , MnO,2, H,0 | Mn0O,, OH~ +0,652
Mn"'"' - Mn"'| MnO;, H,O MnO,, OH- +0,621
Mn¥!' > Mn"' | MnO, MnQO2", MnO,> | +0,558
| I, I- +0,535
I'> Tt [1(1),] I- +0,534
VIV 5 il [V(H,0),0]**, H;0" | [V(H,0),]*", H,0 |+0,361
SV g SO7, H,0" SO S8, H,0 +0,275
Clo CH,CHO, H,0* C,H,OH, H,0 +0,190
Mn"' - Mn'"' | MnO(OH), H,O Mn(OH),, OH- | +0,174
VI _y §IV SO;, H,0* SO,, H,0 +0,161
S0 g S, H;0" H,S, H,0 +0,144
Sn!V— Sn! [SnCl]% [SnCl,]-, CI- +0,139
NV Nt NO;, H,0 NO;, OH- +0,010
H!'—> H? H,0" H,, H,0 +0,000

CNPABOYHMWEK WKONBHMWKA

156



—— [CTECTEEHHBIE HAYKH

Hepexod Oxucaennas gopma Boccmanosaennas | 9°, B
gopma

SVI 5 StV SO;, H;0" SO, H,0 —0,104
Snll— Sn? [Sn(H,0);]** Sn, H,O —0,141
Sn''> Sn? [SnCl;]- Sn, CI~ 0,201
N0 - N-U N,, H;O" N,H, H,0 0,227
Vitt - Vit [V(H,0)]** [V(H,0)¢]* —0,255
PY > P H;PO,, H;O" H,(PHO;), H,O 0,276
Crilt - Cr! [Cr(H,0)¢]** [Cr(H,0),]* —0,409
Fe!l > FO [Fe(H,0),]** Fe, H,O —0,441
SV s S S —0,444
CWV-o Ccit CO,, H,0 H,C,04, H,O 0,470
Pt P! H,(PHO;), H;,0F H(PH,0,), H,O —0,488
Felll» F FeO(OH), H,O Fe(OH),, OH- —0,666
Zn''— Zn® [Zn(H,0),]** Zn, H,O —0,763
H' —» H° H,O H,, OH- —0,828
P - Pt P,(6enwrit), H,O PH;, OH- —0,874
Sn''> Sn? [Sn(OH);] Sn, OH- —0,902
P! - p-tit P,(xpacusrii), H,O PH,, OH™ 0,915
SVI_y SV SO;, H,0 SO, OH- 0,932
snlVo snll | [Sn(OH)412~ [Sn(OH)3]~, OH~ [-0,960
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Xumuga

Hepexod Oxucnennas ghopma Boccmanosaennas |, B
gopma
N N [N, H,0 N,H, - H,0, OH- |-1,119
Znls Zn® | [Zn(OH),]- Zn, OH - 1,255
Al 5 AP | AOH),, H,O* Al, H,0 1,538
P'— P? PH,0," P, (xpacHuIit), 1,697
OH~

Al AL | [AH,0) Al, H,0 1,700
Pt — PO PH,0,- P, (6enwrit), OH-  |[-1,820
Bell > Be? | [Be(H,0),]% Be, H,0 1,847
SilY —> §i0 Sio¥, 8io, H,0  |[si, OH- 1,859
N0 > N N,, H,0* NH,OH*, H,0  |-1,871
H' - HY H,0" H, H,0 22,107
HO - H-! H,, Cal* CaH, 2,157
Al 5 AR | [AI(OH),]- Al, OH- 22,336
Mg!l— Mg® [Mg(H,0)]** Mg, H,O 2,370
Be!l - Bel [Be(OH),] > Be, OH- 2,520
Na - Na? [Na(H,0),]* Na, H,O —2,711
Ca's> Ca®  |[Ca(H,0),]** Ca, H,0 2,864
K ' K9 [K(H,0),]* K, H,0 2,924
H'— HO H,0 H, OH- 2,935
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—— [CTECTEEHHBIE HAYKH

Hepexod Oxucaennas gepma Boccmanosaennas | 9°, B
dopma

NO —» N N,, H,O NH,0H - H,0, -3,043
OH-

Li ' Li° [Li(H,0),]" Li, H,O —3,045

BVl,A,'bI AUCIICPCHBIX CUCTEM

FPacnpedenénnoe Cpeda Hazeanue
BEULECINBO
Teépnoe Teepnas TBEPOBINA 30IE,

HaTIpUMep CTEeKIIO

Teépnoe AKunkas CycrieH3us, TUApO3QIIh
Teépnoe Tazoobpasnas | JIsIM, a3p030k
Kunkoe Teepnas TBEpnas sMyasCcus

(macra), renw

Kunkoe AKunkas DIMYIBCUS
Kunkoe Tazoobpaznag | Tyman, aspo3ons
Tazoobpasnoe | Teépnas ITopucTtoe Teno,

HATmpuMep 1mema3a

Tazoobpasnoe | Kunkas ITena
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Xumuga

Cr1ocoObl BRIpa>KeHNM s COCTABA PACTBOPOB

YcnoBHBIe 0003HAUEHMS: #1z — Macca pacTBOPEHHOTQ BelIeCTBA;
mg — Macca pacTBOPWUTENs, Mmp — Macca pacTBopa; #yz; —
KOJIMYeCTBO PACTBOPEHHOTO BEIIECTBA (MONB); 72, — KOJTMUYECTBO
3KBUBAJEHTOB PacTBOPEHHOTO BEIIECTBA (MOJE 3KBUBAJIECHTOB);
71 — KOJIWYeCcTBO pacTBopurend (Mois); ¥ — 00BEM pacTsopa;
Vy — o0OBEM PacTBOPEHHOTO BellecTBa (ra3zoodpasHoOro); z —
3KBUBAJEHTHOE YUCIQ

Haumenosanue Dopmyant Pasmeprocms
u 0003HauenUE

MaccoBas nois w w=my/ mp=myz/ (my+ |domor1um %
+ my)
O0bemMHag nons v, =Vy/ V Homv or 1 v %

(0151 razoB) v,

MonwvHaga nons M =ng/ (ng + ng Jonu ot 1
MaccoBas KoHUeH- | B=mgz/ Vs T/ 7

Tpauusa B

MonsipHasa KoH- Cy=mng/V Monw / 1
HeHTpALUs (MOJISAp-

HOCTB) C)y

DKBUBAJIEHTHAS C,=n,/ V=1(z ng/V|Monb 3ks./n
KOHLIEHTpaLIUsI

(HopmanbHoCTh) C,

MonsneHas m; = ng/mg Mons /KT
KOHLIEHTpaLIUsI
(MOJIAIIBHOCTE) 1,

CTTPABOYHWE WKONBHMWKA .l 5 9
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P
P
P
P
P
P
P
160

|%
|%

Caz+
Cd2+
C02+
CI‘3+
Cst
Cu2+
Fez+
Fe3+
Hg2+
Hgf*
K+
Lit
Mg2+
Mn2+
NH,*
Na*t
Ni2+

Ag®
Al3+
Balt
Belt



Xumuga

] |s

% | = N e o N i
= | |5|6|S|o|k||2|3 (8% |8
Pb* M|lplual|l+|MmM|mM|m|P|lu|H|H8]|H
Rb* plpfp|P]|P]|D Plpfp|p]|P
Sn?t + 1+ =-|=-+|p|m| T |lua|la|la]|p
Srit plplp|l = H|lp|P|M|8|p]|H
TI* MlplplplImM]|lplue]|Plp|M|HaH]|M
Zn*t plpluel+]lp|lmM|lp|P|lH]|H|H]|D

O0bo3HaueHUA: p — XOPOUIO PACTBOPUMEIN, M — MaJIOpacTBOPUMEIA,
H — TIPAKTUUECKU HEPACTBOPUMBIN, + — MOJHOCTHIO pearupyer C BO-
IOV MW He OcaxaaeTcd W3 BONHOTO pacTBOpa, — — He CYLIECTBYET,
? — IaHHBIE O PACTBOPUMOCTH OTCYTCTBYIOT.

Boaopoassit mokasaTeas kucaorHocT (pH)

HocutensMu KMCIOTHRIX CBOWCTB BeleCTBA B PacTBOpE OpraHWuecKoit
WIN HEOPTAaHMYECKON KUCIOTH ABIAITCA MOHE Bomopoma H* (Tounee,
kaTnoHel okconuss H;0"). KucinoTHoCTs pacTBopa omnpene/isiorT yepes
koHtenTpatmio H* win HyOF, BRpaxeHHYI0 B MOJIB/JTT (XUMIYecKas eny-
HULIA U3MEPEH NS KOJINUeCcTBa BellecTsa, 1 Mons H nmeer macey 1 1).

JlorapudpMuyecke eOUHULE WU3MEpeHUs1 KUCIOTHOCTH — pH
(ITPOU3HOCUTCA «II3 alll»), OT JATUHCKOTO «TMYHAYC THAPOTEHUYM» —
Bec Bogopoma: pH = -lg [H'], mpemnoxeHB TATCKUM XUMWKOM
C. Cépencenom. Ecnu pH = 7, xonuentpatumns H* (nam H;0™) B pac-
TBOpe paBHa 1-107 Monb/1 (HeifTpansHas cpena). IIpu pH < 7 cpena
KucJioTHas, mpu pH > 7 cpena uenouHas.

Hanpumep, mpu pH = 3 konuenTtpauna HY pasua 1- 1073 mons/ 1
(B 10 000 pa3 bonwiiie, yeM B HelfTpankHoit cpene), a mpu pH = 11 KoH-
menTpanus HY pasral - 107! mons/n1 (8 10 000 pa3sMeHblire, 4eM B Hell-
TpanbkHOW cpene). COOTBETCTBEHHO KOHIIEHTPAIUA TUAPOKCHUI-MOHOB
OH- B mocnennem cayvae pasHa 1 - 1073 mons/a (B 10 000 pas 6onslie,
YeM B HEWTpalBHOU cpene).

CNPABOYHMWEK WKONBHMWKA .l 6 .l
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—— [CTECTEEHHBIE HAYKH

3uauenns pH ompenensior ¢ nmomoursio pudopos (pH-MeTpos)
MO0 KUCJIOTHO-OCHOBHBIX WHIWKATOPOB. Takue WHAMKATOPHl ABJSA-
I0TCS CJIAOBIMU KUCJIOTAMU WIM OCHOBAHUAMU, TTPUUEM MOJIEKYIAp-
Has (hopMa MHIWKATOPA pe3KO OTJINYAETCA OT MOHHOU 110 1IBETY.

Hampumep, wHnukarop ghenoapmareur — OCUBETHOE Bellle-
CTBO W ABJSETCA COeAUHEHWEM KMCJIOTHOTO Xapakrepa. B coctase ero
MOJIEKYJIBI ECTh JIBE (DEHOJNBHEIE TUIPOKCOTPYNITHL. (O0pa3zoBaHue UOH-
HOW (DOpPMBI MHAMKATOPa (MaJTWHOBO-KPACHOTO 1IBETA) OOYCIOBIEHO
OTILIETJIEHUEM TIPOTOHOB 3THX TpyTn. OTclona U3MeHeHUe 11BeTa pac-
TBOpA, colepxallero peHoapranent, B WeJoUHol cpene. OTMETHM,
YTO B CUJIBHOILIEN0UHOU cpene (pH = 13) denondTaneny rmepexonuT B
IPYTYIO hopMy — OeCIIBETHYIO.

JlanHble 00 WHTepBajie Tepexona Haudoyiee YIOTPeOWUTEBHBIX
WHIWKATOPOB TTPUBENECHEI B TAOJIUIIE.

Hrduxamop 3nauenue pH
2 4 6 8 10 12

MeTunduroneToBsIit X/C/D
TuMONOBEIN CUHWT K/X X/C
MetunopaHXeBuIi K/XK
Bpombenoncunmii X/D
MeTunkpacHsIH K/XK
JTakmyc K/C
HetrpansHeIit KpacHBIN K/X
deHoaKpacHEIH XK/K
®enondra- newH B/K
Tumondra-nenn b/C

Obo3Hauennd B Tabnuile: b — GecuBeTHRIN, 2K — XENTHIN,
K — xpacntrit, C — cunnii, ® — puoneToBrIil.
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Jna ompenenenus pH uacTto npuMeHSOT TaK Ha3kIBaeMEIE
VHUBEPCAAbHbIE UHOUKAMCPH! B BUIE pacTBOpa WIM OyMaru,
TIPOTIMTAHHOW COOTBETCTBYIOILIMMHU BEUIECTBAMU. YHUBEPCAIBHEIE
WHAWKATOPE TOTOBAT TIYTEM CMELIWBAHWSA HECKOJABKUX WHIWKA-
TOPOB, MOACOPAHHEIX TAK, YTOOH TTOJyYaJack rTaMMa OKpacoK TMpu
n3MeHeHuu pH B 1rupokoM uHTepBane (Hampumep, oT 3 go 11).
HMx vcmone3yioT 1 mpudaAnkKeHHoTo onpeneneHus pH (c morpeur-

HOCTRIO *1).

[Ilkara KMCAOTHOCTH AASL BOAHOTO pactsopa (25 °C)

Conpaxncénnan napa

ey | Jonenana | g | Soremanme
OCHOBAHUE K, ——lg K, acrosanue pK, =—1g K,
H,0'/H,0 1,74 H(PH,0,) / PH,0; 1,10
HBr / Br~ ~1,74 H,C,0, /HC,0; 1,19
ucl/ cl- ~1,74 TI** - H,0/ TIOH* 1,24
HCIO, / CIO; -1,74 Bi** - H,0/BiOH* 1,57
H,Cr,0, /HCrO; ~1,74 HCr,0; / Cr,0% 1,64
HI/ I ~1,74 HIO; /10, 1,64
HMnO, / MnO; -1,74 HSeO; / SeOZ 1,66
H,S0, /HSO; -1,74 SO, -H,0 / HSO; 1,78
H,SeO, / HSeO; ~1,74 HSO; / SO 1,95
HNO, / NO; ~1,43 H,(PHO,) / 2,00
/ H(PHO, )
H,CrO, / HCrO, —0,98 Sn** - H,0/ 2,10
/ SnOH"*
HBrO, / BrO; 0,70 H,PO, / H,PO, 2,14
HIO, / 105 0,77 Fe* . H,0 / FeOH* 2,17
HNCS /NCS” 0,85 Ti** - H,0/ TiOH* 2,25

CNPABOYHMWEK WKONBHMWKA
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Conpsascénnan napa Koncmanma || Conpancéunas napa Koucmanma
Kucroma / KUCAOMHOCIU Kucaoma / KUCAOMHOCMU
OCHOBAHUE ,UKK :—lg Kx OCHOBAHRUE PKK :—lg Kx

H,AsO, / H,AsO, 2,26 Al** - H,O/AIOH* 5,02

H_SeO, / HSeO; 2,61 Be” - H,0/BeOH 5,70

H,Te/HTe" 2,64 NH,OH' / 6,03

/NH,OH - H,0

Ga™ -H,0 / GaOH** 2,81 Pb* . H,0/ PbOH" 6,15

HF/F 3,18 H,CO, /HCO; 6,37

HNO, / NO; 3,29 HCrO; / CrO* 6,50

Hg* -H,O/ 3,58 H(PHO,)/ PHO? 6,59
\HgOH"’

In* ‘1,0 / InOH** 3,58 Fe* \H,0 /FeOH" 6,74

HCOOH / HCOO™ 3,75 H,AsO, /HAsO, 6,97

H.Se / HSe™ 3,81 HS /HS 6,98

H,TeO, / HTeO; 3,87 HSO; / SO? 7,20

Cr* - H,0/CrOH? 3,95 H,PO; / HPO> 7,21

Sb(OH), H,0/ 4,40 Cu® - H,0/ 7,34
/ [Sb(OH), T \CuOH"

HC,0; / C,07 4,21 HCIO / C1O" 7,55

Hg? - H,0/ 4,48 Cd* - H,0/CdOH'| 7,62

/Hg,(OH)"

S¢™ - H,0/ ScOH™ 4,61 Zn® -H,0/ ZnOH* 7,69

HN, /N3 4,72 N,0! /N,H,-H,0 8,23

CH,COOH/ 4,76 HSeO; /SeO¥ 8,32

/ CH,CO0™
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Conpaxncénnan napa

Conpaxcénnas napa

Koncmanma Koncmanma
Kucoma / KUCAOMHOCTL Kucaoma / KUCAOmMHOCHY
CHOBARUE PKK :—lg KK OCHOBAHUE pKK :—lg Kx
HBrO / BrO™ 8,69 H,AsO; / HAsO> 12,13
Co* -H,0/ CoOH" 8,90 HTe ™/ Te* 12,17
Y* .H,0/YOH” 9.08 HPO; /PO 12,34
H,AsO, / H,AsO; 9,23 Ca® -H,0/CaOH" 12,77
B(OH),-H,O / 9,24 HS /S 12,91
\[B(OH), T
NH"/NH’-H,0 9,24 Sr** -H,0 / StOH" 13,17
HCN /CN~ 9,31 TI' -H,0/TIOH 13,18
HCO; / CO¥ 10,33 Ba®' - H,0 / BaOH" 13,36
HWO; / WO> 10,34 HAsO> / AsO 13,41
Mn* -H,O / 10,59 Li* -H,0/LiOH 13,64
/ MnOH"
La™- H,0/ 10,70 Na'-H,0 / NaOH 14,18
/ LaOH**
HTeO; / TeO> 10,70 K'-H,0/KOH 14,46
Ni* -H,0 / NiOH* 10,92 C,H.OH/C,H,0- 15,74
HSe™ /Se* 11,00 Cs* -H,0/CsOH 15,74
HVO?> / VO 11,13 NH, -H,0/NH, 15,74
Mg* -H,0 / MgOH 11,42 OH™ /O* 15,74
HASO> / AsO> 11,52 Rb" -H,0/RbOH 15,74
1,0, / HO; 11,62 H,0/OH" 15,74
Ag' -H,0 /AgOH 11,99

CNPABOYHMWEK WKONBHMWKA
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Cgorictra rasor (ipu 0 °C u 101,3 xI1a)

Haumenosanue, llwomuocme | Temnepamypa | Temnepamypa
dopmyaa (ke /m°) HAQBACHUSA, KURNEHUS,
o °C
Azor N, 1,2505 —210 —196
Ammuak NH; 0,7714 —77,7 —33,35
Bonopon H, 0,0899 —259,1 —252,6
Boznyx (cMmechk Ta3oB) 1,2928 —213 —192
Tennit He 0,1785 —* —268,93
Jnoxcun ceprl (cep- 2,9263 —72,7 —10,5
HUCTHIN ra3) SO,
Jroxcun yriepona 1,9768 — Cybnumanms
(yrnexucnerii ra3) CO, (—78,5)
Kwucnopon O, 1,42504 —218,8 —182,97
O3son O, 2,14 —251,5 —111,9
Oxcun yriepona 1,2500 —205 —191,5
(yrapuerii raz) CO
Oxcun azora NO 1,3402 —163,7 —151,8
Otop F, 1,695 —219,7 —188,2
Xnop Cl, 3,22 —101 —33,6
Dran C,H, 0,509 —183,3 —88,6
Srunen C,Hy 1,2605 —169,5 —103,8

*Tenuii — emUHCTBEHHOE BELIECTBO, KOTOPOE TPU HOPMAJILHOM JaBJie-
HUW He KPUCTAIUIYETCH TTPU adCONIOTHOM HYJIe TEMIIEpaTypHI.
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Taxconomnueckue KaTeropmn

OcHoBHag KaTeropus OMOJOTHIECKONW CUCTeMaTUK — By, Kaxneiit
By, (HampuMmep, Yenosek pasymHBI — Homo sapiens) nmeer OBOM-
HOe JJaTUHCKOE Ha3BaHWE, COCTOSIIEE U3 PONOBOTO U BUAOBOTO UMEH.
Ponosoe nums muieTcs ¢ 3arnaBHONM OYKBE, BUAOBOE — CO CTPOYHOMA.

Kpome ocHOBHOM KaTeropun — BUAA — CYLIECTBYIOT DOJiee Me-
KW€, BHYTPUBUIOBEIE KaTeropuu (ITOABUA, PA3HOBUIHOCTE) U DoJiee
KPYITHEIE — POII, CeMeNCTBO, Knacc, TUT U T. 1.

OCHOBHEBIE TAKCOHOMWYECKWE KATETOPUU CEIYIOIINE:

LIapCcTBO (regnum)

] (phylum)

roaTvn (subphylum)

Knacc (classis)

rioakJjace (subclassis)

oTpan (y pacTeHU — mopanok) (ordo)

nonoTpsiA (subordo)

cemelicTso (familia)

noacemeiicTso (subfamilia)

pon (genus)

roapon (subgenus)

BUI, (species)

roaBuz (subspecies)

Pa3HOBUIHOCTE (varietas)

thopma (forma)

Cucrema >KMBOTO mMmunpa

Herxaemounwete (Acellularia). ITapa3uTel, He UMeOLINE KJIETOUHOTO
CTPOSHUSL.

Bupyce: (0T aam. vira — «a1»). BHyTpUK/IeTOUHEIe TTapa3uTE, CTIO-
COOHBIE PA3MHOKATRECS TOIRKO BHYTPHU KUBBIX KIeTOK. Bupyce mocens-
10TCS1 B KJIETKAX BCEX XKHBBIX OpTaHU3MOB. OTKPHITE PYCCKUM DOTAHUKOM
J.W. Upanosckum (1864—1920) B 1892 1. ITo pasMepy BUPYCH B CpelHeM
B 50 pa3 menrue Oakrepuii (ot 20 mo 300 HM). PaccMoTpeTs nx yoanoch
TOJIBKO TIOCJIE M300peTeHNs 3JIEKTPOHHOTO MUKpocKoTa, B 30-e i XX B.
CBOiiCTBA XKWBOTO BUPYCHI TIPOSIBAAIOT TOJABKO BHYTPM KJIETKW Opra-
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HU3Ma-xo3auHa. Kak mpaBwio, BUPYCH cocToaT Tonkko n3 JHK win
PHK w 3ammrHOIl OenkoBoil obonouku. bosiee cloXHO yCcTpoeHHEIE
BHUPYCH IMEIOT B CBOEH 000JI0UKe TUTTUART W yIJIeBoAE. [eHoM Bupyca (ero
JHK win PHK) BcTpanBaeTcs B reHOM KJIETKW XO349WHA W 3aTEM Ha4YU-
HAET BOCTIPOU3BOIUTE ce0s. BUPYCHI OTIMUAOTCA OT MHBIX TAPAZUTOB TEM,
YTO TIPOSIBSAIOT TIAPa3UTU3M Ha TEHETUUECKOM ypoBHe. BUpychl — BO3-
OyauTeS MHOTMX OTIACHBIX 3a00JIeBAHWI 4eSIOBEKA: OCITHI, OeIIeHCTRA,
rpurnta, Kopu, CITHa v op. B 1917 . OTKpHITE BUPYCH DaKTepuit — OaK-
Teprodarn. OHW He MOTYT TPOHUKHYTE LIETMKOM CKBO3E KECTKYIO CTEHKY
KJIETOK DaKTepUIA, TTO3TOMY BITPEICKWBAIOT B 0aKkTepHio TaEKo cBoto JIHK
(i PHK). Baktepuodaru, yHuuToXatoime 0akrepu, TTPUMEHAIOTCS
YeJIOBEKOM 14 JIEUeHUS HEKOTOPHIX OaKTepHalbHEIX 320016 BAHWIA.

Puxrxemcuu (Rickettsiae). bakTepuu, moxoxue 1o CTPOEHUIO
Ha KpyTHBIe BUPYCH. HekoTophie cTTocoOHE ABUTATRCS. PasMHoXa-
I0TCA B KJIeTKAax APYTUX OpraHu3MoB. [1apa3uThel pa3siudyHBIX XKUBOT-
HEIX, ¥ UeJloBeKa — BO30YIUTEIW HEKOTOPHIX 3adosieBaHUll, B TOM
yucye Thda U Ky-nuxopanku. PUKKETCUN OTKPBITE aMePUKAHCKUM
yueHBIM XoBapnoM Pukkercom (1871—1910), morubiuumm ot Tuda.

Kiaemounwie (Cellularia). Bce opranusmel, UMeloLINe KJIETOUHOE
CTpOEHUE.

Haouapemeo: Beszsadepnvie, dosdepuwre (Prokaryota,
Archikaryota). Opranusmel, TMIIEHHEIE KIETOUHOTO sapa. Konsliesas
JHK cBoOOmHO 1€XUT B IMTOTIA3Me, HE 3alIWIIeHa KIETOUHOI 0b0-
Joukoii. KneTouHsle opraHOMIH TakXe He UMEIoT 00QJIOUKH.

K 6e3pamepHEIM OTHOCATCA OaKmepiu U CUHEREAEHBIE 8000~
pocau, KOTOpEIe TaKXKe Ha3RBAIOT 1IMAaHOOAKTEpUSIMU (LIMaHEesIMH).
bakrepun sBAsSiOTCA BO3OYAUTENSIMM MHOTHMX OTIACHEBIX 3a00ieBaHMT
YeJI0BeKa: XOoJAepHl, CTONOHAKA, TUMTEpUU, TyOepKyaesa 1 Ip.

Jpyrue 0akTepyuH MCTIONB3YIOTCS UeJOBEKOM B MTPOMBIIILIEHHOCTH
W CEJIECKOM XO34WCTBe /15 TTOIYIeHUs CMETaHHI, Macsa, CEpa, yKkcyca
W IPYTUX TIPONYKTOB.

Huaneu, cunezenéuwvie 8odcpocau, uuaHobOaxKmepuu
(Cyanophyta). OnHokneToUHEIE, HWUTUATBIE WIM KOJIOHWAIBHEIE OpTa-
HU3MEL. DOTOCUHTE3NPYIOUINE TTUTMEHTH — XJIOpodwUl U (HUKOoLMA-
HUH — WMEIOT CHHe-3€JIEHYI0 OKpacky. PasMHOXawTcsd B OCHOBHOM
gecrtonibiM iyTeM. Omrcano okodio 2000 Bunos. ZKUByT B rouBe, PECHBIX
1 CONEHRIX Bomax. MMetoTcs chenoOHEIe BUMH (CTTMPYJIMHA).

Haouapcecmeo: Sdeprwvre (Eukaryota, Nuclearia). K gnepHriM
OTHOCATCS BCE KJIETOUHBIE OPTaHWU3MEI, KpoMe OaKTepuit U cuHe3e-
JNEHEIX Bodopocieil. AnepHrle MMeEIOT KJIETOUHOE SAIpO, B KOTOPOM
Haxonutcsa JIHK, cobpanHas B XpoMOCOMEL Hnpo oTneneHo oT UTo-
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T1a3MBl siIEpHOM obonoukoil. B KieTkax uMelTcsl TacTuAkl, MUTO-
XOHIPWUW W IPYTUE MHOTOUUCIIEHHBIE OPTAHOUIHI.

Tlapecmeo: Tpube: (Fungi, Mycota).

Ilapcmeo: Pacmernus (Plantae).

Tlapecmeo: 2Kusomuuwte (Zoa, Animalia).

Hapcrro: 'pubsr (Fungi, Mycota)

Omucano oxkofio 100 Teicay BUIOB TpudoOB. [pUOEI COUETAIOT PaCTUTEN b-
HBIE W XKWBOTHEIE TIpU3HAKWU. PacTUTenwsHEIe TIPU3HAKU: KaK TIpaBuio,
He CIOCOOHBI K aKTUBHOMY JIBWXEHUWIO, UMEIOT XKECTKYIO KIETOUHYIO
CTeHKY. ZKWBOTHEBIE TIPU3HAKW: HE MOTYT CO30aBaThk OpraHWYecKue
BEIECTBA U3 HEOPTAHWYECKUX, YTJIE€BOIRl 3aracaloT B BUIE TJUKOTEHaA,
B CTEHKaX KJIETOK CONEPXUTCHA XUTHH.

TTuTatoTcs TpuOHl, BIUTHEIBAsS OPTaHUUECKUE BEIIECTBA U3 BHELTHEN
cpenwl. Teno, Kak mpaBuiQ, B BUAE TOHKWX BETBALIWXCA HUTEH —
MULIENA (TPUOHUIIE). PasMHOXAOTCA TTOJOBEIM U OECTIONBIM TTYTEM.

Cpeny rpudOB UMEKOTCA TTapa3uThl XXKWBOTHRIX, PACTEHUN W 4eso-
Beka. JIpyrve rprOB MCTIONB3YIOTCA B HAYKE W TIPOMBILIJIEHHOCTH (TeHe-
TUUECKasd WHXeHepus, TaTydeHe aHTUOMOTUKOB W APYTUX JIEKAPCTB,
xnedoreyeHre, BUHONENWE, TIPOU3BOICTBO MATKUX CRIPOB). HacTs Tpu-
00B chenobHa ¥ BRIPALIMBAETCA YEJIOBEKOM (LLIAMITMHEBOHEI).

Tun: Cauzesuxu, muxcomutiems: (Mycomycetes, Mycetozoa).
Hexoroprle 0M0M0THM BBRIIEASIOT 3Ty TPYNIY TPUOOB B OTAEIRHOE
apcTBO. B oTnnune oT apyrux rpuboB, Tefa CIU3eBUKOB CITOCOOHEI
aKTWBHO MEPEITQI3aTk C MecTa Ha MecTo. Teslo cnu3eBrKa (rasMonuif)
COCTOUT U3 CIU3UCTON MaccChl, UMEIOIIEH MHOTO KJIETOUHBIX 91ep U
HE pazneeéHHOI Ha KJeTKW. B npyrux ctanusx pa3BUTHA CIWU3eBUKU
HallOMWHAOT OJWHOYHBIX aME€d W XTYTUKOBBRIX TIpocTerinux. ITura-
10TCS THUIOLLIEH ApPEeBEeCUHON, OMTaBIIMMM JIUCTEAMW U UHBIMU OpTaHu-
YeCKUMM OCTaTKaMU, HEKOTOpPBIe — Mapas3uThl KyJBTYPHEIX pacTeHW i
(xuna kanycThl). X HacuuTeIBaeTcs okoyo 500 Bunos.

Titn: Oomuyems: (Oomycota). [TonoBoe pasMHOXeHNE — 00TaMus,
TIPUUEM MYyKCKas TaMeTa CIIMBAeTCA € XKeHCKo (oocdepoii), B pe3yarTare
Yero obpasyercs oocropa. Cpeny OOMULIETOB — Pszl TTApasUTHUECKUX
TPUOOB, B TOM YHCJIE JIOXKHAA MyUHUCTas poca U (putoTapa. Bemeiinka
3a0oneBaHus (putoTOpoli B 1845 T BEI3BAa MACCOBYIO TUOENE TTOCEBOB
KapTodens v «kapTogeasHEI rofon» B Upnannuu.

Tun: uecomuvems: (Zygomycota). IlonoBoe pasMHOXeHNE —
3UTOTaMUs, CAWSHWE ABYX TIOJOBBIX KJIETOK, TIOJ KOTOPBIX BHEIIHE
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HE pasinuuM, ¢ 00pa3soBaHWEeM 3UTOCTIOPHL. XJeOHEBIE TIIeceHu, uép-
HBIE TIECEHU, BO3DYIUTENN MATKOM THUAK A0g0K. Cpeny 3uroMuiie-
TOB UMEIOTCA TTapa3suTel HaceKoMEIX. bonee 500 Bunos.

Tun: Cymuamsie ¢pudbot, ackomuyems: (Askomycota). Ilpu
TIOJIOBOM PAa3MHOXEHWM BHYTPU 0coDOTO OpraHa — CYMKM (acka) —
o0pasyioTcsl acKocTopsl. TTapasuTel: BO30yOUTEU HACTOSIIEH MydHU-
CTOM POCEI, TIAPILIY SA0J0HE, CTIOPBIHEN. TTeHULIMIUIBL, KOTOPEIE 00pa3yioT
AHTUOWOTUK TTeHULIM/UTMH. JIpOXKU, TUIeCeHU: U3 CheNOOHRIX TPUOOB —
cMOpUKU U Tpiodenn. C MOMOILLIEI0 ACKOMUIIETOB M3TOTABIMBAIOT MSITKHE
CBIPHI poKop 1 kaMamdep. Beero nzsectHo donee 30 THICAY BUIOB.

Tin: bazuduomutemot ,0a3uduansvubied puter(Basidiomycota).
TTpu TonoBOM pasMHOXKEHWH 00pa3yioTca 0COOBIE OpTaHkl — DA3ZUINN,
K KOTOPHIM CHapyXW TNpUKperieHsl crophl. ITouTn Bce M3BECTHEIE
chenobHbIe TpUdH (Donee 200 BUIOB) OTHOCATCA K OA3UIUOMUIIETAM.
HexoToprie rprbel — 0KoJI0 25 BUIOOB — OCTPO SIOOBUTH (OJemHas
rioranka). Ilapa3uTel: pXaBUWHHBIE, TOJIOBHEBEIE TpuORL. M3BecTHO
gonee 30 THICSY BUIOB.

Tun: Hecoseputennote cpubor (Deuteromycota, Fungi
Imperfecti). Pasnoponnas rpynmna rpudoB. PasMHoxeHMe TONBKO Dec-
ToJ1oe, TIOJOBOTO PasMHOXKEHMs HeT WK He obHapyxeHo. MMeloTcs
TapasuThl PacTeHUIT U XWUBOTHRIX, B TOM UMCJe BO3OYIUTENE CTPUTY-
uiero auurada. MzsectHo 6onee 30 ThICAY BUOOB.

[Japcrso: Pacrenus (Plantae)

Omucano 6osnee 350 Teicad BUIOB pacTeHnit. OnHO U3 TJIAaBHBIX OTITWIWIA
pacTeHUM OT XXKWBOTHBRIX U TPUOOB — CITIOCOOHOCTE CO3MAaBaTh OpPTaHU-
YyecKMe BellIeCTBa M3 HeOpTaHWUeCKUX C TTOMOILIBIO COIHEUHOTO CBeTa
(mpouecc doTtocuHTesa). PacteHus (Hapsmy ¢ UMaHEesIMM U HEKOTO-
PRIMU DAKTepUSIMU) CAYKAT TTULLIEH IS BCEX NPYTMX KMBBIX OPTaHM3-
MoB. KneTku pacTeHuit MeIoT XKECTKYIO CTEHKY U3 LIeJUTIONO3RI, BHYTPH
KJIETOK COHEPKUTCA XIOpohua, HeoOXOmUMBIR 11 (hOTOCHHTE3A.
YriaeBonpl, Kak TIpaBWIo, 3aMacaloTcsl pacTeHUsIMU B BUIE Kpaxmala.
BoneIMHCTBO pacTeHuit He CTTIOCOOHEBI K aKTUBHOMY IBUXEHUIO.

Toduyapemeo: Huswue pacmenus: (CIOeBLUOBHE, WIW Tal-
nomHeIe) (Thallophyta). Teno Hu3MIMX pacTeHUli (cloeBUlIe, WIW
TaJJIOM) He pasfeieHo Ha UCTUHHBIE TUCTRS, CTeDeNk U KOPeHE, XOTS
MOXET UMeTk UX BHELTHNE TTOI00us.

Tun: 3enénvie sodcpocau (Chlorophyta). Cpenn doTocuHTE3M-
PYIOLINX TTUTMEHTOB TipeodiamaeT xnopodunn (xopodbuinel a u b),
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3TUM 00YyCIIOBJIeHA 3e1€Has OKpacka. YIJIEBOIR 3aIacaloT B BUIE Hepac-
TBOPUMOTO Kpaxmasna. OOUTaoT B OCHOBHOM B MPECHBIX BOAAX, HEKOTO-
phle B MOpsIX, TTIOUBE M Ha Kope AepeBheB. Upe3Bruaiino pasHooOpasHel
10 (OpMe U pasMepam: OT OTHOKJIETOYHBIX OPTAHU3MOB 10 MHOTOKJIETOY-
HBIX ¥ KOJIOHMANBHBIX. PasMHoXeHNe ofioBoe 1 becrionoe. HekoToprie
chenoOHHI (yIbBA, XJopesia). Beero ussectHo okono 20 TRICSY BUOOB.

Tin: B) pore 6odc pocau (Phaeophyta). Cpenyt oTOCHHTEIVPYIOLIMX
TTUTMEHTOB TIpecbianaeT (pyKoKCaHTUH, UMEIOLLIN Oypyto okpacky. Takxe
WUMEIOTCS XJOPOMWUIEI @ U ¢. YIIEBOAB! 3aIacaloT B BUIE JIAMUHAPWHA
1 ManHuTa. OOUTAIOT B MOPSIX, €NMHWUUHBEIE BUIB — B MPECHBIX BOAAX.
(CamMple KpYITHBIE W3 BONOPOCIER, 0 COTEH METPOB B IJIMHY, 00pazyloT
TaKkKe MOpPCKWe TIONBOOHEIE «Jieca». PasMHOXeHMe TIQNoBOe 1 DecTianoe.
Byprie Bomopocin 3aroTaBIvBaoTCs IS TIEpepadoTKU B KOPMOBYIO MYKY,
JAaMUHApUA (MOpPCKas KarycTa) IIMPOKO WCTIONBIyeTcs B Twiny. Beero
13BeCTHO oKato 1500 Bumos.

Tun: Kpacuwie sodcpocau, bacpsnxu (Rhodophyta). Comep-
XaT (POTOCUHTEIUPYIOIINH TTUTMEHT (DUKO3PUTPUH, OKpallleHH B pas-
JUUHBIE OTTeHKW KpacHoro 1eeTa. CrocoOHB pacTu Ha TIyOWHE 10
200 meTpoB. PasMHoxeHue mtonoBoe 1 decrionoe. B Amonuu Bogopocis
nopdupa ynoTpedbisierca B MUILY U CTIELTHAIBHO BO3IEIRIBACTCSA. Arap
W JOpyTHe CTynHeoOpasHBIe BeIeCTBa, MCTIONB3yeMble B Xjeborekap-
HOW U KOHIUTEPCKOW TIPOMEBILUIEHHOCTH, NOOBIBAIOTCH W3 0arpsHoOK.
HM3zBectHo okono 4000 Bunos.

Tin: 3onromucmete eodcpocau, xpuzogumas: (Chrysophyta).
Cogepxat (pOTOCUHTE3UPYIOLINE TUTMEHTE (UKOXPUIUHEI U (DYKOK-
CaHTWH, TIPUIAIOIINE UM 30JOTUCTO-KENTYI0 OKpacKy. OnHOKIIeTou-
HBIE, KOJIOHUANBHEIE, peXe MHOTOKJIETOUHEIE OpraHu3MEL. PasMHoOXa-
10TCS1 B OCHOBHOM JeJieHeM HanBOe U 300CTIOpaMU.

Tun: Huamomossre sodcpocau, duamomen (Bacillariophyta).
OnHOKIETOUHEIe, HEeKOTOphIe 00pa3yloT KOJOHWANBHBIE OpPTaHU3MEL.
O0uTaloT B IpeCHBIX U COJIEHEIX BOAAX, B TTouBe. KyleTKy nuaToMeli 3a1u-
LIeHBI TIPOUHEIM TIAHLIMpEeM, coaepXalluM KpeMuuil. TTanimpes coctour
W3 IBYX CTBOPOK — HIKHEN (TUTIOTEKW) U BepxHel (3rmTeku). Anatomen
CTIOCOOHHI K MeIIeHHOMY IBMXKeHM10. PasMHOXAa10TCs OeCTIONEIM (aee-
HUE) Y TIONIOBRIM cTiocod0amMu. Beero nzBecTHo 0osee 12 TRICSY BUIOB.

OTnoxeHus] OTMEpLINX AUaToMell (IMaTOMUT, KU3eABTyp, WHDY-
30pHas 3eMJis1) JOCTUTAIOT TOJUILIWMHE B COTHU METPOB U UMEIOT TIpo-
MEILIeHHOe 3HaueHne. Mcnonk3yioTesa Kak GUuasTpytoume U iango-
BaJkHBIE MaTepPUANEI, HATIOMHUTENN, B TTPOU3BOACTBE 3yOHOI TTACTH.

Tun: Kéamozeaénove eodcpocau (Xanthophyta). Comepxar
(hOTOCUHTE3NPYIOIINE TTUTMEHTE KApOTWHOWAR U XJOPOWUII, 3TO
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coueTaHue TIPUIAET BOIOPOCHAM KENTO-3eNEHYI0 oKpacky. OnHoKIe-
TOUHEBIE, MHOTOKJIETOUHEIE U KOJIOHUANBHEIE OpraHu3Mel. HekoToprie
CITOCOOHEI aKTUBHO ABUTaThcA. KieTouHasa cTeHKa MponuTaHa KpeM-
HUeM. Pa3MHOXaloTcs OeCTTONEIM U TTOJIOBEIM CTTOCODAMM.

Tun: Peeaenoasie sodcpocau (Euglenophyta). O61anaioT cBo-
CTBAMU XWBOTHBIX W PAaCTEHWH, 300JIOTH OTHOCAT MX K MTPOCTEHLINM
XWBOTHBIM, OOTAHWUKW — K HU3WWUM pacTeHUsaM. OnHOKIETOUHBIE
(hOpMEI, CHAOXKEHEI KTYTUKOM, CBETOUYBCTBUTENBHEIM TJ1a3KoM. CII0-
COOHBI K aKTUBHOMY IBUXEHWIO. JIMUIEHB TIIOTHOW LEJTIOI03HON
KJIETOUHOW CTEHKHW, TIOKPBITEI THOKOW OENKOBOW 0ODOJIOUKOW (T1e-
JUKynoi). Cpenu (OTOCUHTEIUPYIOUIUX TTUTMEHTOB TTpeodanaloT
XJopohWIIEl @ W b, 94TO TIPUIAAET BOAOPOCHAM 3eJEHBIN 1BET. Tut
MMATAHWA 3BIJIEHOBRIX — CMEIUIAHHEIA (aBTOTPOMHBIN U TeTepoTpOd-
HEII). ¥TJ1eBOARI 3a11acaloT B BUIe MMapaMuioHa. B ocHoBHOM obuTaloT
B IIPECHBIX BOJAX, UACTO BRIZBIBAIOT «1LIBETEHWE» BOABL. OIMMCAHO OKOJIOQ
60 BUIOB.

Tun: Xapossie sodcpocau, ayuutisr (Charophyta). Hanbonee
CJIOKHO OpPraHW30BaHHBIE BOAOPOC]M, paHee WX OTHOCUIW K TUITY
3eJIEHBIX BOAOpOciell. BHellIHe HAMOMWHAIOT XBOUIW, OOUTAIOT B TIpe-
CHBIX Bomax. JnmHa no onHoro MeTpa. Omicano okoo 300 Bumos.

Tun:IHuppodumoseiesodcpocau, nuppogumse:(Pyrrophyta).
OnHOKJIETOUHEIE OPTAHU3MEL, TIOKPHITEIE TTAHIIMPEM U3 TUIOTHBIX 1LIUT-
KoB. IlepenBUTalOTCA C TTOMOUIBIO TTAPH XKTYTUKOB. B 0OCHOBHOM 00U-
TalOT B COJIEHEIX BOAAX, HEKOTOPREIE — B MPECHEBIX BomoeMax. Hepenko
BBI3EIBAIOT «1IBETEHWE» BOAR. Pa3MHOXAIOTCA B OCHOBHOM AEIEHUEM
1 criopaMu. Bcero n3BecTHO OKOJIO THICSYW BUAOB.

Tun: Juwaiinuxu (Lichenomycota, Lichenes). JInmaitnuk
TIpeAcTaBiseT cobol CUMOMO3 Tpuda W BOAOPOCIU. BOABIIMHCTBO
JUIIAHHUKOB 00pa30BaHHI 3€JIEHON BOLOPOCBIO U CYMUYaTHIM TPUOOM
(ackomutiieToM). Pexe BCTpedawTcs JUIIARHUKW ¢ 0a3unualbHBIMA
rpudamMu (DasuauoMulleTaMu), OYPHEIMU, XKENTO3EJNEHBIMU W CHUHE-
3eJIEHRIMU BomopocasaMu. Haubonrwliee pazHooOpazve JUIIAiHUKOB
HAOJIIOIAETCA B TPOTIMKAX, XOTA BCTPEUAIOTCH OHU BO BCEX KJIMMaTuye-
CKUX TIOSICAxX, B TOM UMCJIE B TIYCTRIHAX APKTUKU U AHTApKTUIIHL.

ITo dopme BBEIIENAOT HAKWUIHBEIE, JMCTOBUAHBEIE U KYCTUCTHIE
JUIIAWHHWUKA. JIMIIaiiHUKY UTpaoT 3HAUUTENRHYIO POIE B TTOUBOOOpA-
30BaHUU. OmrcaHo CBBILIE 25 TRICAY BUAOB. Mcmone3yloTcs B MENU-
LIMHE, MaphioMepu, XUMUIECKOH TTPOMBILIJIEHHOCTH (B YaCTHOCTH,
115 TTIOAY4YeHUsl JakMyca). ApKTHUeCKUH NUIIARHUK «QIEHWUH MOX»
CIYXKWT TJIAaBHOW MUILIEH CeBepHEIX oJieHell. PasMHoXawTca nuiari-
HUKHW OECTIONBIM TTYTEM.
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Tooduapcmeo: Boicuine pacmenus (Cormophyta). ¥V BeICIINX
pacTEeHW Teso pasnefsieTcs Ha HACTOALINE JIUCThA, CTedeNb U KOPEHD.
Omucano 6onee 300 ThICAY BUIOB BEICIINX PACTEHWH.

Tun: Moxosudnwvie, mxu, €Cpuocumer (Bryophyta). Hambonee
TIPUMUTUBHBIE W3 YWCIA HA3eMHBIX pacTeHWi. BcTpeualoTcss B OCHOB-
HOM BO BJIaXHBIX, 3aTeHEHHBIX MecTax. MxM pacrtpocTpaHeHBl BO BCex
KIUMATUUECKUX TIoSAcax. ¥ MXOB HeT HACTOSIIIMX TIPOBOIALINX TKaHeH,
BOIIA M MMHEPAILHEIE BEILIEeCTBA TONJIONIAIOTCA BCeM MOBEPXHOCTERIO TEJIA.
Bricora He 6onee 20 cM. BaNBIIMHCTBO MXOB — MHOTQJIETHHUE PacTeHNH,
BCTPEUAIOTCS TPYIIIAaMHU (TTOOYLIKAMU, KYypPTUHKaMK). MoxoobpasHbie —
€MMHCTBEHHEIE HA3EMHEIE PACTeHWA, ¥ KOTOPBIX TIpeoliamaeT ToJI0Boe
(raronHOE) TOKoNIEHWe — raMmeToduT. becrianoe mnokaneHue (Cropo-
(h1T) ¥ MXOB TIPEACTARIEHO CTIOPOTOHOM , KOTOPBIN MPUKPETUIEH K TAMETO-
(hUTYy ¥ TIMTAETCH 33 €TO CUET.

Ha topdaneix 6onoTax MXH 00pasyioT OTI0XKeHUsA Topda, KOTOPHIH
LIMPOKQ UCTIONBIYETCA B TTPOMEBILIJIEHHOCTH U CERCKOM XQO3sCTBe.
Ormmucano okosio 20 TEICSY BUIOB MXOB.

Knacc: Aumouyepomoaste (Anthocerotae, Anthocerotopsida).

Knacc: Heuénounstre (Marchantiopsida, Hepaticopsida).

Kurace: Jlucmocmebenshbie (Bryopsida, Musci).

Tun: HHancpomnuuxoot€pasznuwie (Pteridophyta). B ocHoBHOM
Ha3eMHBIE TPaBAHWUCTBIE PACTEHMs, BCTPEUAIOTCA TakKXe BOIHEIE
W NIpeBOBUIHBIE (OpMEL [lpenmoynTaioT BlaXHBIE W 3aTEHEHHBIE
MecTta. IIupoko pacmpocTpaHeH®l, OMMUCAHO CBRILIE 12 THICAY BUAOB.
HMcmonn3ytoTes Kak qeKopaTUBHEIR, JeKapCTBeHHBIe pacTeHus. Mono-
ZIBIE TTOOETH HEKOTOPBIX U3 HUX YIIOTPEOAOTCA B TTUILLY (OpJIsAK, Koue-
JBDKHUK).

HMmerorca HacToguve MpoBOAdIIMEe TKaHW. B oTanune OoT MXOB
npeobianaer crnopoduTHoe (Oecrosioe, NUTUIOUIHOE) TOKOJeHUe.
TMonoBoe mokoneHWe penylupoBaHO, TIPEACTABISHO 3apPOCTKOM, M
TIOJIOBOTO TIPOLIECCa HEOOXONUMO HATMUWE BOIEI.

Kuaace: Hancpomnurxu (Pteropsida).

Knacc: IHiayuosudnuete, naayne: (Lycopsida).

Kurace: Xeowut, unrenucmeote (Sphenopsida).

Tun: ITorocemennnre (Gymnospermae). HepeBAHUCTRIE pacTe-
HUA. [1aBHOE OTJIMYKE OT TTIOKPBITOCEMEHHBIX — OTCYTCTBUE 1IBETKOB
W TIJIONOB, a TaKkKe COCYI0B W APeBECHBIX BOJOKOH B cTedie. CeMmeHa
JIEXKAT «TOJI0», T.€. He CKPHITH B 3aBSI3U.

Mupoko pacmpocTpaHeHo okojo 700 Bumos. s uenoseka
HAMOOQJIBIIEE 3HAUEHWE WMEIOT XBOWHEBIE, KOTOPHIE NAOT OKoo 75%
JIpeBEeCUHBI 7151 TTpOMEILIeHHOCTH. [TocnenHue Takxke CayXKaT CRIPhEM
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IJIS1 TIONY4eHUsI CKUTIMAApa, apoMaTHueCKX BelllecTB, CeMeHa Kelpo-
BBIX COCEH YIIOTPeOSIIOTCA B TTULTY.

Knrace: Xeoitnste (Pinopsida).

Kunacc: Caeosrnuxosste (Cycadopsida).

Kuaacce: Tunxeoesie (Ginkgopsida).

Kiaacc: 'hHemoeawsie (Gnetopsida).

Kaace: Cemennvte nancpomnuxu (Pteridospermae, Cycado-
filices). Mckomaemere.

Knacc: bennemmume: (Bennettitales). Mckomaemeie.

Tun: IHoxpeimocemennnte, ugemixoasie (Angiospermae, Antho-
phyta). Hanbosee BEICOKOOPTAHU30BAHHEIE HA3eMHBIE PACTeHUS, TPaBHI,
KYCTApHUKW W fiepeBhs. OCHOBHBIE OTIWYUTELHBIE TIPU3HAKW — HAJIW-
yKe 11BeTKa U 1iona. CeMeHa CKPRITH B 3aBSI3W, U3 KOTOPOTH obpasyercs
wion. B cTebne vMeloTes cocyarl M IpeBecHBIe BOJIOKHA. B HacTosiee
EpeMs 1IBeTKOBRIE ABIAIOTCA TIpeodanawiieii popMoil HazeMHOW pac-
TUTENRHOCTH, OTTUCaHO cBRILIE 250 Teicsad BUAoB. [Tonasnsioliee 60nk-
LTMHCTBO PAaCcTeHUH, KOTOPEIE UCTIONB3YIOTCS YeJIOBEKOM, TIPUHANJICXKUT
K 1IBETKOBBIM.

Kurace: lsydoasnste (Dicotyledonae). TUMMUHEIE OTIMYNTENE-
HBIE TIPU3HAKU: 3aPOIBILI CEMeHW UMEET IBe CeMsIIONN, KUIKOBaHNe
JUCTHEB CETYATOE, MMeeTCs LIeHTpalbHBII CTepXKHEeBOIT KOpeHE, KO-
YeCTBO JIETIECTKOB U IPYTUX YacTeil 11BeTKa 0OBUHO KpaTHO 4 1au 5.

Knacc: Oduodoasrbie (Monocotyledonae). TUTTUUHEIE OTJIN-
YUTENBHBIE TIPU3HAKU: 3apOABIITI CeMeHU WMeEeT OIHY CeMsIoiio,
XWIKOBAaHWE JIMCTREB — MapaieIkHOE WKW AYTOBOE, KOPHEBAs CUC-
TeMa — MQUKOBaTas, UMCI0 YacTelt 1IBeTKa KpaTHO TPEM.

[Japcrso: JKusornsie (Zoa, Animalia)

ZKuBOTHBEIE, B OTIMUME OT PacTeHWI, TTUTAIOTCA TOTOBEIMU OpPTaHU-
YECKUMU BellecTBaMU, T. €. TeTepoTpodHo. ZKUBOTHEIE, KaK MTpaBuo,
aKTWUBHO IOBUTAIOTCA. B MX KJieTKax OTCYTCTBYET TBEpAAA KJIETOUHAas
CTEHKAa. YTJeBOIB XWBOTHBIE 3aI1acaloT B BUIe T1uKoreHa. M3BecTHO
or 1,5 no 2 MJIH BUIOB XWBOTHBIX.

Toduapcmeo: Odnoxaemounste (Protozoa). ZKUBoTHEIE, TeO
KOTOPBIX COCTOMT U3 OOHOM KJIETKH, HEKOTOPhIe 00pa3yioT KOJIOHUMN.
M3BectHo 60ee 50 THICSY BUIOB.

Tun: Ilpocmeituiue (Protozoa). OoHOKIETOUHBEIE WM KOJIO-
HUANBHEIE OPTaHU3MEL. B KOJIOHUW KJIETOK BCE OCOOM OIUHAKOBHI,
KaxJad W3 HUX CIocoOHa IaTh MOTOMCTBO. BennuwHa OmWHOUHEBIX
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TIPOCTERIIMX He DoJiee ONHOTO CAHTUMETpa. Pa3MHOXAIOTCA TTOJOBEIM
1 DECTIONEIM crIocoboM (JeneHneM). HacTs MpoCcTeIMX — CBODOIHO-
XWBYIIWE OPTaHU3MBI, APYTUE — Mapa3uThI.

Kracc: 2Keymuxoswsie, owceymuxonocyst (Flagellata,
Mastigophora). ITpocTeiiime, mepenBUTaOIINEC C TTOMOIIBIO XTYTH-
KOB. CTOAT Ha TpaHU XUBOTHOTO W PaCTUTENBHOTO LIapCTB, COUETAIOT
TIPU3HAKW PaCTeHUH U XKUBOTHEIX. HeKoToprie CTTOCOOHE K (DOTOCHH-
Te3y (aBToTpothHOMY MTUTAHWIO). PasMHoXeHre decrionoe.

Knacc: Caprxodosste (Rhizopoda, Sarcodina). ITpocreiiiive,
TIepeIBUTAIOIINECSH TIPU TTOMOILM JOXHOHOXeK (rceBnomnonuii). Paz-
MHOXEHMe OecTiofioe (neneHue).

Kuaace: Pecnuunwvie undyzcpuu (Ciliata, Ciliophora). ITpo-
cTelle, TepeqBUTAIIINECA TIPU TIOMOLINA pecHUYeK. PasMHOXeHue
fecrroyioe v ToJIOBOE (KOHBIOTALIN ).

Knace: Cncposeuxu (Sporozoa). Ilpocreifiive, HecTiocoOHBIE
K aKTUBHOMY TIepenBUXeHW10. PasMHoOXeHUWe Oecriofioe M TIOJOBOE.
Bos3bynurenu psga onacHeIX 3a00aeBaHUN (Mansipust).

Toouyapcmeo: Muozoxkazemounnste (Metazoa).

Tun: Mezo3zou (Mesozoa). BHyTpeHHMe mMapas3uThEl MOPCKUX
XWBOTHBIX, ONIHA W3 TPYII, 3aHUMAIINX TTPOMEXYTOUHOE TTOI0XKE-
HUE MEXIY TPOCTEWIIMMHU W MHOTOKJIETOUHBIMU. M3BECTHO oKoo
30 Bunos. JinvHa tena 10 1 cM, MOKPHEITO peCHUUKAMU.

Tun: I'vorxu (Spongia, Porifera). Mopckue 1 TpeCHOBOIHEIE Opra-
HU3MEL COXpaHWUJIW MHOTHE TTPU3HAKYW KOJOHWUY TTpocTeHIINX. CKBO3b
TENI0 TYDOK MTPOLIEXWUBAETCA BOAA, U3 KOTOPOU TYOKM MOJYyUaloT TTUIILY.

Iyoxu pasnuuawTca Mo TUTY CKEJNETHRIX o0paszoBaHMW. ¥ Kiacca
WU3BECTKOBRIX TYOOK CKEJET — W3 U3BECTKOBERIX UTJ (CTIMKY), ¥ KJacca
LHIECTUJIYUEBEIX TYOOK — W3 LIECTUIYUYEBBIX KPEeMHEBBIX CITMKYII,
y KJ1acca OOBIKHOBEHHEBIX TYOOK — M3 BOJIOKOH OeJiKa CITOHTWHA WIN
KpPEMHEBREIX CIIMKYJ WHOW (hopMel. Pasmep rybok — mo 2 METpoB.
Bcero nssectHo 6onee 3 THICSY BUIOB.

Tun: Kuuieunonoaocmnuwte, cmperxarouiue (Coelenterata).
ZKVBOTHBIE C JIyU€BOW CUMMETpUEN W LIEHTPAJBHON MULIEeBAPUTENE-
HOU TmonocTeio. CTEHKa Telna COCTOUT W3 IBYX CJIOEB KIETOK, B
HApyKHOM CJI0€ (3KTOIEpME) UMEIOTCH CTpeKaTeNbHEIE (KpalTuBHEIE)
KkneTku. M3pecTtHo okoso 10 Teicad BumoB. OOUTAIOT B MOPCKUX BOJAX,
OTHENBHEIE BUIH — B MPeCcHBIX. HepBHada crucTeMa nudpy3HOTO TUTIA.
EcTh poT, aHankHOE OTBEPCTUE OTCYTCTBYET.

HMwMeroTca onMHOUHEIE TU1aBAOIINE (DOPMEI — MENy3H — U TIpUKpe-
TNIEHHBIE (POPMBI — TIOJUIIHI, KaK MPaBUI0, KOJTOHWANBHEIE (KOPAJLIH).
TTokonenns Meny3 v MOJUIIOB YEPEAYIOTCS: OT TIOJUTIOB MOTYT OTTIOU-
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KOBBIBATECA MEMY3HI, 4 MX TTIOTOMCTBO 00pasyeT HOBYIO KQJIOHUWIO TIOJH -
1oB. KWIIIEUHOTIONOCTHRIE Pa3nesIsaioTcs Ha TPU KJacca: KOpaJlJIOBREIE
MOV (popMa Memy3el OTCYTCTBYET), CLIM(OUIHBEIE (MpeobiamaeT
thopMa Meay3sl) U TUIPOUIHEIE (TTOJUTIET U MEMY3HI).

Tun: IHaockue uepeu (Platyhelminthes). CumMmeTpus Tena nBy-
CTOpPOHHSAA, hopMa yIUIOUIEHHad, 1auHa He 6onee 30 cMm. Haubonee
TIPOCTO OPTAHU30BAHHBIE TPEXCIOWHEIE MHOTOKJIETOUHEBIE XU BOTHBIE.
O0WTAIOT B COJIEHBIX U TTPECHBIX BOAAX, HA TTOBEPXHOCTH TTOUBHI, 4ACTh
TWIOCKMX 4YepBei — mapasuTel. MIMeeTcs poT, aHalkHOE OTBEpPCTHE
orcyTcTBYeT. OCHOBHEBIE KJACCHEI: PECHWUYHBIE YE€PBU, COCANBIINKH,
JIEHTOUHBIE 4epBU. Becero okoso 13 TeICAY BUIOB.

Tun: Hemepmuno: (Nemertini). CBoOONHOXWBYIIVE YEpBH,
objagawiIne TPUMUTUBHOIR KpOBEHOCHOU cucTeMmoli. B ocHOBHOM
0DUTAIOT B MOPSAX, HEKOTOPEIE — B MPECHEIX BOAOEMAX, HECKOJBKO
BUIIOB — BO BJaXHOW mouse. JIng cXBaTHIBAHWA TTUIIWA UCTIQIBIYIOT
OCOOBIT OpTaH — XO00OTOK. ¥ HEeMEPTUH UMeeTCA TTONHBIN MHUIeBapH-
TEJLHBIN TPakT: HAUWMHAIOIIWICA PTOM U 3aKAaHYWBAOUIWICA aHab-
HEIM oTBepcTHeM. JInuHa no 20 cmM, wrupuHa 1o 0,5 cMm. Beero nssectHo
ceeite 1000 Bunos.

Tun: Hemameenomunmeot, nep8uUHONOAOCMHBIE UEPBU
(Aschelminthes, Nemathelmintes). IIlupoko pacnpocTpaHeHERl Kak
CBODOMHOXUBYIINE (0OUTATENN TTPECHBIX U MOPCKUX BOI, TIOUBHI),
TaK W MapasnuThl (pacTeHUH U XWBOTHEIX). Okoso 50 BunoB — mapa-
3UTH YeJ0BEeKa, B TOM UMCJ/ie BeChMa OTlacHEIe (acKapuia, pUIITa).
H3zsecTHO Oosiee 18 ThicAY BUAOB. MeXIy CTEHKOW Tena U KUIIKOUN
WMEETCS TIepBUYHAA TIOJOCTE Tesa. JrixaTenrHas W KpoBEHOCHAs
CUCTEMBI OTCYTCTBYIOT. KlacChl: HeMaTOARl, KOJIOBPATKU, CKpeOHH,
BOJIOCATUKHW, TacTPOTPUXU, KAMTIITO30M, KWHOPWHXU W TIpUATTY-
SR

Tun: Korsuamete uepsu, Koavuelypbt, anneauds: (Annelida).
Yepsu, Teso KOTOPBIX pasfesieHo Ha cerMeHTH. JInwHa Tena 1o
HECKOJIILKUX METPOB. OOUTAIOT B MOPAX, MIPECHBIX BOAOEMAX, TTOUBE.
bonelIIMHCTBO W3 HUX — CBOOONHOXWBYLINE, HEKOTOPEIE — Tapa-
suThl. KonkyaTele yepBr UMEIOT TOJIOBY, TIQJIHBIA TUILEBAPUTETBHBIT
TpakT, ToJiocTk Tenaa (uesom). M3secTHo Bcero okono 10 THICAY
BUIOB.

Knace: Muoeowemunrxoeste (Polychaeta). Mopckue XUBOT-
HBIE, UMeIolIMe OONBIIOe KOMWYECTBO UIETWHOK. PasgentHomonkle,
JUUUHKA — Tpoxodopa.

Knacc: Manowemunrxoaesie (Oligochaeta). Oburateny mouBhI
WIV TTPECHBIX BoIl. ITepMadpoauTel, TMIWHOYHON CTAIWUW HET.
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Knacc: Husexu (Hirudinea). BHelrnve mapa3uTel, Ha KOHIIAX
Tesna UMeroTes mpucocku. ITuTaloTes B OCHOBHOM KPOBRIO TTO3BOHOY -
HBIX XKWBOTHHRIX. [IleTHOK HeT, repMadpOIUTE, TUIMHOUHAS CTAAUS
OTCYTCTBYET.

Tun: HYaenucmonoeue (Arthropoda). Haubonee MmHoroumncieH-
HEIA W TTpeobianaloliuii B COBpEMEHHBIN Tepuo TUT XUBOTHEIX. TTo
pPasHBIM NAHHBIM, BKJIIOYaeT oT 1 1o 3 MuiH BUunoB. MMeloTes Kak mapa-
3UTHI, TAK ¥ CBOOOMHOXUBYILIME BUARL. Tesno pasneneHo Ha CeTMEHTHI,
KOHEUHOCTH YIEHUCTHIE, UMEETCS XUTMHOBRIT TTOKPOB. ZKUBYT BO BCex
cpenax oduTaHusl, pacTpoCcTpaHeH ! ToBceMecTHO. KpoBeHocHas cuic-
TeMa He3aMKHYTas. XOpolIllo pa3BUTa HEPBHAs CUCTEMA.

Knace: Tpurobume: (Trilobita). MckomaeMele MOPCKHUE XKUBOT-
Heie. [TpouBeTanu B maneo3oickKuit mepron. Beimepnu okono 225 MaH
JIeT Hazaz,.

Knacce: Paxkoof pazrnbie (Crustacea). B ocHOBHOM BOOHEIE KMBOT-
HEIE (paKku, KpeBEeTKW, MOPCKWE YTOUKM, JAHWW W 1Ip.), OOJBIIAS YacTh
00WTaeT B COJNEHBIX BOMAxX. Teslo COCTOWUT M3 TOIOBOTPYON U OPIOIIKA.
Jlvumaka — Haymimyc win vHad. [onosa cHaOxXxeHa AByMA Tapamu
aHTeHH. JIBIIAT C TTOMOILIBIO Kaop.

Knracc: Mepocmomoaste (Merostomata). Tesio cOCTOUT U3 TOI0-
BOTpyIM U Optoinka. Hebonwlirag rpynmna yieneBlUnx mpeacTaBuTenein
HeKOTAa MHOTQUUCIEHHOTO KJacca. JIBIAaT ¢ TOMOUIBIO XKaop.

Kaace: Haykootpasznwsie (Arachnida). B ocHOBHOM Ha3eMHBIE
XWBOTHBIE (ITayKW, CKOPITMOHEI W KJIEUIW), JTUUUHOUHEBIX (DOPM HET.
HMmetoT ueThipe maphl XOOWJIBHBIX HOT, ¥ B3POCHBIX 0CODE aHTEHHEI
OTCYTCTBYIOT. JIRIIaT nubo NETKUMHU, TU00 Uepes Tpaxeu.

Knracc: Muoeonoosrcku (Myriapoda). B ocHOBHOM Ha3eMHEIE
XWBOTHBIE, TEJOQ UMEET OOBIIOE YUCO CETMEHTOB C MTapoit KOHEUHO-
cTelt Ha KaxnoM. JInanHouHBIX (hopM HeT. JIpIrar yepes Tpaxeu.

Knacc: Hacexombie (Insecta). Haubdonee obirvipHas U mpoiBe-
TalolIas TPYMIIA WIEHUCTOHOTHX W XKWBOTHEIX B 11eJloM. B ocHOBHOM
Ha3eMHBIE OPTAHU3MEIL, TEJIO YETKO pa3NesieHO Ha TPY OTIENAa: TOJIOBY,
Tpyak ¥ Optowrko. K rpyau mpukperieHs TpU mapsl HOT. MMeeTcs
QIHA Tapa aHTeHH. EnuHcTBeHHBIE OeCTIO3BOHOUHEIE, CHAOXEHHEIS
KPBUIBAMU (OOBIUHO JIBE TIAPHI), ONHAKO BCTPEYAIOTCA W OECKPHBIJIBIE
BUARL. JIBIIAT uepe3 Tpaxen. B pasBUTUM MPOXOOAT JUUWHOUHEIE
CTanuMu.

Tun: IHiynansyeaste (Tentaculata). OduTaTenu mpecHBIX U COJIE-
HEBIX BOZ. POTOBOE 0TBepcTHe OKpYKEHO LIynaibsliaMu. BenyT mpukpe-
TUIEHHBIH 00pa3 XW3HW, 4acToO 00pas3yloT KonoHuW. Kinaccwl: MITaHKH,
TJieueHorue U opoHunsl. Beero nsBecTHo Oonee 5 ThICAY BUIOB.
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Tun: Moarrocku (Mollusca). Bropoii 1o BeTM4rHe TUTT XKUBOTHOTO
uapcTsa (0onee 110 TeIcSY BUAOB). BOJBIIMHCTBO MOJUTIOCKOB — QOWTA-
TSI MOPEN, UMEIOTCA TaKXKe TPECHOBOIHBIE W CYXOITyTHEIE BUIBL Teso
HE CETMEHTUPOBAHO, COCTOUT U3 TQJIOBBI, TYJOBWIIA W MYCKYJBHOTO
oprana — Horn. OOBMYHO TeNo 3alIMIIEHO M3BECTKOBOM paKOBWHOI.
KposenocHast cuctema HezaMmkHyTas. CylIeCTBYIOT JIMUWHOUYHBIE CTa-
I — TPOXODOPHL.

Cpeny MOJUTIOCKOB eCTh ChelloOHBIe (YCTPUIIE, KanbkMmaphl). Heko-
TOPBEIE MOJUTIOCKM 0OpasyloT XKeMUyXWHEBI, U3 PAKOBUH TIOIYYaloT
TepaaMyTp.

Kunacc: Bproxonoeue (Gastropoda). BonHbie 1 Ha3eMHBIE XUBOT-
Hele. Teno MeeT acuMMeTpUUYHYIo (hopmMy. PakoBuHa 11enbHasd, 3aKpy-
yeHHasi. [onoBa cHaOXeHa r1a3aMi M YyBCTBUTENEHBIMU UIYTIATBIIAMU.
V HazeMHEIX OPM UMEIOTCH JIETKUE.

Krace: Hracmunuamoorwabepruwvie, Jleaycmecpuambte
(Lamellibranchiata). Bogusie xuBoTHBIE. Teslo MMeeT IBYCTOPOHHIOIO
cumMeTpuio. Tonosa He pa3BuTa. PakoBWHA COCTOUT M3 ABYX CTBOPOK.
Mymaneia orcyTeTBYI0T. OpraH ABIXaHUS — TIIACTUHYATHE XKa0PHI.

Kuaacc: 1oaoeonoeue (Cephalopoda). Bonuvie xuBoTHbIE. Teso
WMeeT IBYCTOPOHHIOW CUMMETPHIO. ¥ HEKOTOPEIX BUAOB €CTh paKko-
BUHHI, pa3neféHHble Ha Kamephl. MMetorcs wnymaneia. OpraH gsixa-
HUA — Xa0pel. K TOJOBOHOTUM OTHOCATCA KpyITHeWlIne 0ecro3Bo-
HOYHBIE — KaJdbMaphl, IJUHOW 70 15 M 1 BECOM B HECKOJBKO TOHH.
BricokopaspuTas HepBHasi CUCTEMA, CJIOXKHO YCTpOeHHEIe T1a3a.

Tun: Heaorxoorcue (Echinodermata). Odurarenu Mopeli, B OCHOB-
HOM TIpUIOHHOTO cjiod. CBOOONHOTIIABAIIIAA JTUYUHKA UTJIOKOXMX
(IUTIIeBpyIa) UMEeeT ABYCTOPOHHIOW CUMMETPUIO, B3IPOCJEIE OCOON —
JyueBylo. OTIWYUTENRHAA YEPTA CTPOSHUS UTJTOKOXKUX — BOIHOCOCY-
mucTas (amOynakpankHasl) cUCTeMa, CayxXallas AJisl TepenBUXeHus..
Mmeercss 13BeCTKOBEIM BHEIIHWIT ckeneT. M3BecTHO CBEILIE 6 THICSY
BUNOB. BennmunHa ocodbu — no 1 M. Cpenu UTJOKOXKHUX BCTPEUAIOTCH
KaK CBOOONHOXUBYILIWE, TaK W OCelJIble (ITPUKPEIIEHHBIE) Opra-
HU3MEL. Pa3sMHOXeHWe, Kak TpaBwio, TojoBoe. Knaccel: Mopckue
3BE3IBI, MOPCKUE X1, MOPCKUE TVMINUK, OQUYPE U TOIIOTYPUH.

Tun: Hoeonogcpe: (Pogonophora). Mopckue 0ecrmo3BOHOUHEBIE,
HUTEBUAHEIE, IJIMHA OT HECKOJBKUX caHTUMeTpoB 1o 1,5 M. Okono
150 BMmoB, BO BCeX MOPSIX U oKeaHaxX, JOHHBIE XMBOTHBIE, OORIYHO
Ha T1youHe oT 3 no 10 kM.

Tuun: Xcpdoeere (Chordata). Teno XopooBBIX MMeeT OBYCTOPOH-
HIOIO CUMMETPUIO, CTIMHHYIO HEpPBHYIO TpyOKY W XabepHBIe UIeNN.
XapakTepHBIM TIPU3HAKOM SIBJISIETCS HaAWuue Ha TOW WKW WHOM cTa-
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IV PasBUTUA XOPAB — YIIPYTOTO CTEPXKHSH, 3aKIIOYEHHOTO B ITPOU-
HBI yexous. M3BecTHO 0KoJo 50 THICSY BULOB.

Hoomun: Becuepennbie, 2020680x6pdoasie (Acrania). Hebons-
e, 10 8 CM IJIWHON, MOAyTITpOo3payHbie KWBOTHEIE, IO (DOpME HAIIo-
MUHatre peidy. OTcyTcTByeT ueper. Teno menuTcs Ha HECKOABKO
cerMeHTOB. Onricano 13 BUIOB, 0OUTAIOUINX B MOPAX. XOpIa TAHETCH
OT TIepeqHero KOoHIIa Tejla 0 KOHYMKA XBOCTA.

Iodmun: Oborounuxu, mynuxame: (Tunicata). ¥V B3poc-
JIBIX ocobeil Telo 3aKI0UYeHO B LE/TION03HYI0 000I0UKY — TYHUKY.
JIvunHKY CcBODONHOTUIABAIOILINE, B3POCJBIE OCOOW BENYT HETTONBUX-
HBEIT 00pa3 KU3HU. XOpla UMEETCH TOJBKO ¥ IWUWHOK (Y anTeHInKy-
JIIPUI COXPaHAETCH U BO B3POCIOM COCTOSHUHN).

Knace: Acuuduu (Ascidiacea). Oburatenun mopeil, BeJMIMHOMN
1o 30 cm. MizBecTtHO cBritre 2000 BunoB. Hepenko o6pazyioT KOJOHUW.

Knacc: Annenduxyaapuu (Appendicularia). OburaTenu mopeii,
nnuHoM no 1 cMm. M3eecTHo cBEIle 100 BunoBs.

Hodmun: Hozeonounwvie (Vertebrata). Hambonee BEICOKOOpPTaHM30-
BAHHAA TPYIA XOPAOBEIX. XOPOIIO pa3sBUTa HEPBHAA CUCTEMA, MMEETCH
TQJIOBHOI MO3L CKesleT BHYTPeHHUM — XOopAa 3aMeHsIeTCs Ha XPSAIIEeBhIi
WM KOCTHERIH Mo3BOHOUHMWK. Ha mepenHeM KoHIIe TO3BOHQUHWKA MMEETCS]
yeper. JIge mapsl koHeuHocTelh. M3ecTHO oKao 40 TRICSIU BUIOB.

Krace: Kpyeacpomeste (Cyclostomata). BogHweie oburarenu.
MUHOTY U MUKCUHEIL: POT JUIIEH YEIOCTH U UMeeT hopMy BOPOHKM.
Koxa mokpeiTa cnu3eio. EnMHCTBEHHEIE TApa3UTHI CPeny TTO3BOHOU-
HBIX KM BOTHBIX.

Knace: Petoor (Pisces). O0WTaTeNM IPECHBIX M COIEHBIX BOI, CTPOE-
HUE W TIOBEACHWE OTIpEAesIeTCs BONHEIM 00pa3oM kKn3HU. Koxa mokprIta
yelryeil. Koneunocty mapHeie: TpyaHEIe W OpIOLIHEIE TUIABHUKH (MHOTIA
OTCYTCTBYIOT). Pa3BuTEI opranel 00KOBOW JMHWUW. JIBIIIAT C TOMOLIBIO
xabp. IMocTosHHOI TeMTiepaTyprl y Tesa HeT. HacTo nMeeTcst TuiaBaTeb-
HEIR Ty3eIpk. JnrHa gocturaet 12 M. M3BecTHo Gonee 20 TEICSY BUIOB.

Knacc: Bemuosodnwvie, ameputuu (Amphibia). Koxa ronas,
BIaXHas, 0e3 uellyu, uMeeT MHOTO Xene3. [lepBele TO3BOHQUHEIE,
ocBouBLIME cylry. OTUION0TBOpeHUe, KakK TpaBWIQ, HapyXHOeE, pas-
MHOXAaloTCs B Bofie (OTKIaneiBatoT siiitia). Cepaile TpéxkamepHoe (1Ba
Tipeacepaus 1 xenynouek). JIse mapel MATUMNANEIX KOHeuHoCcTel. MiMe-
I0TCSl JIMUMHOUHBIE cTanuu. JIMUMHKM ABRIIAT XabpaMu, B3pOCHEBIS
0CODU — NETKUMHU U KoxXel. OTpsansl: 0e3HOTHE, XBOCTATHIE U 0eCXBO-
creie. M3BecTHO oKoJo 3,5 THICSAY BUIOB.

Knacce: IHpecmbixkarowuecs, penmuauu (Reptilia). Koxa cyxas,
TTIOKPHITA POTOBEIMU UelIYHKAMKW WAW KOCTHBIMM IIMTKAMU. ZKabpwi
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OTCYTCTBYIOT, OTUIONOTBOPEHUE BHYTPEHHEE, TMUWHOUHEIX CTAIUN HET,
pasMHOXaloTcsad Ha cyuie. JIpuar 1érkuMiu. ¥ OONBIIMHCTBA TIPECMEI-
KAlOLINXCS cepilie TpEXKaMepHoe, Y KPOKOOWIOB — UeTRIpEXKaMepHoe.
TemniepaTypa Tena HerocTossHHAs. COBpeMEHHEIE OTPAIBL: KPOKOIWIHI,
KJIOBOTOJIOBEIE, YellIyiuaTeie (ALIepULIs U 3Meu), dyepenaxu. M3secTHO
fosee 8 TBICSY BUOOB.

Knace: Imuuer (Aves). Teno moxpweiTo tmepeaMmu. IlepenHue
KOHEUHOCTH TTpeBpalleHk B KphUTbsl. CTpoeHMe U TTOBeASHUE CIOKHN -
JUCEH TIOJ, BAUAHUEM TIPUCTIOCODJIEHUS K TTONETY. OTUIOnOTBOpEHUE
BHYTpEHHEE, WU WHOUHBIX cTanuii HeT. OTKnansBaloT Aia. ITpoas-
JA10T 3a00Ty 0 moTtoMcTBe. CoxpaHsAeTca TIOCTOSIHHAA TeMIlepaTypa
Tena. Cepatle yeTeipexkaMmepHoe. MU3BecTHO oKoJ10 9 TRICAY BUAOB.

OcHOBHEIE OTpAAR: TUHTBUHEI, CTPAayChl, HAHAOY, Ka3yapwl, KUBH,
TWUHAMYy, Taraphl, TTOTaHKW, OypeBeCTHUKHU, BECJOHOTHE, TOJEHACTHIE,
thnaMUHTO, TyceoOpasHele, XWIIHBIE, KYPUHBIE, XypaBieoOpa3HEIE,
pXaHKo0Opa3HEe, ToaydeoOpasHele, TTONMYyrau, KyKYLIKOOOpasHEBIE,
COBHI, KO3040€00pasHble, ITWHHOKPEIEIE, MTUIIEI-MEBILIW, TPOTOHHI,
paxkiIeo0pasHble, A4TI000paA3HbIE, BODOOBUHEIE.

Krace: Maexonumarwue, 36epu (Mammalia). Teno
TIOKPBHITO LWIEPCThIO, UMEIOTCS KOXHEIE XeJie3hl. XapaKTepHHEIN TTpu-
3HAK: MJIEUHBIE XKeJe3bl, TpeaHa3zHaueHHBIe MJIsl BCKApMJIWUBAHUS
JeTéHelleii MonokoM. IlapHele maTHNaNble KOHeYHOCTH. KMBo-
pondune (3a UCKIWUEHUEM YTKOHOCA W €XWUIHH, OTKIAIBBAOIINX
sila), oma0A0TBOpeHne BHyTpeHHee. JIMUMHOUHBIX CcTaguit HeT.
Pazsura 3aboTa 0 moroMmcTBe. Cepilie YeTHIpEXKaMepHoe, NEIXaHue
nerognoe. CoxpaHsAeTcsd TOCTOSAHHAd TemriepaTtypa Tesa. M3BecTHO
OKOJI0 4 THICSAY BUIOB.

Otpansl: giitleknagyiiie, cyMuaTeie, HACEKOMOSAHEIE, 1IePCTO-
KPBIJBI, PYKOKPBUIBEIE, HEMOJIHO3YORIE, SILIEPH, 3alilleo0pas3HEuIe,
TPBI3YHEI, XWIIHEIE, JACTOHOTHUE, KWUTOOOpa3HBIe, TPYyOKO3YOHI,
XO0OTHBIE, AMAHBI, MOPCKWE KOPOBBI, HEMAPHOKOIIBITHBIE, TTAPHO-
KOTTBITHBIE, TTPUMATHI.

CpOKVl JKM3HM 1 BbICOTA ACPCBbCB

Hazsanue Buicoma, m IIpodoaxcumens-
HOCIb HCU3HU, Aem

CnvBa noManraaga 6—12 15—60
Onwxa cepas 1520 (25)* 50—70 (150)
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Hazsanue Boicoma, m IIpodoaxncumens-
HOCIMb HCUZHU, Aem

OcuHa Jo 35 80—100 (150)
Psabuna obrikHoBenHas | 4—10 (15-20) 80—100 (300)
Tya 3amamnas 15-20 Caeimre 100
Onexa yépuas 30 (35) 100—150 (300)
bepéza boponaBuaras 20—-30 (35) 150 (300)
Ba3 rnagkuii 25-30 (35) 150 (300—400)
MMuxra Gans3aMuyeckasn 15-25 150—200
IMixTa cubupckag Jo 30 (40) 150—200
Slcenr OORIKHOBEHHHBIH 25-35 (40) 150—200 (350)
sonona nukas 10 (15) Jo 200
Ipyira obEIKHOBEHHAS Jo 20 (30) 200 (300)
Bsas wepiuraBerii 25-30 (40) Jo 300
Enw eBpomeiickas 30—35 (50—65) 300—400 (500)
CocHa 0OBIKHOBEHHAS 20—40 (45) 300—400 (600)
JInma MenKQINCTHAs Jo 30 (40) 300—400 (600)
EByk necnoit 25-30 (50) 400—500
CocHa KenpoBad Jo 35 (40) 400—500
cCHOupcKas
Enr xoniouas 30 (45) 400—600
JIncTBEeHHU1IA eBPO- 30—40 (50) Jo 500
nieiickas
JIncTBeHHM1IA CUOUP- Jo 45 Jo 500 (900)
cKast
MoxxeBeJEHUK 1-3(12) 500 (800—1000)
OOBIKHOBEHHBIH
JIxeTcyra 0OBRIKHO- Mo 100 Jo 700

BEHHAA
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Hazsanue Buicoma, m IIpodoaxcumens-
HOCIb HCU3HU, Aem

CocHa KenpoBasi eBpo- Jo 25 Jo 1000
TiercKas

Tucc aronHeiit Jo 15 (20) 1000 (2000—4000)
Jy6 uepenruareiit 30—40 (50) Jo 1500

* B ckoOKax maHsl BBICOTA W MTPOAOJKUTENBHOCTE KU3HU B 0CO00
OaTOTIPUATHERIX YCIOBUSIX.

[TaotHOCTD ApeBecuHbI (cyxasy, B I/cm?)

bane3oBoe nepeso 0,15 | Buurns 0,66
IMxTa cubupckas 0,39 || Bsas rnagkuit 0,66
Cexsoiisa Beunoszenénas | 0,41 [ JlucTteennuia 0,66
Env 0,45 | Knéu moneBoit 0,67
HBa 0,46 | TuxoBoe mepeBo 0,67
Onwxa 0,49 | byk 0,68
Ocuna 0,51 | Tpyura 0,69
CocHa 0,52 || Ay6 0,69
JTuna 0,53 | Tlnaran 0,70
Konckuit kaurran 0,56 | CBurenusa (uactosuee | 0,70
MaxaroHu)
Kaurran crenoOHBIR 0,59 || ZKocTep (kpyurnHa 0,71
cnabuTennHas)
Kumnapuc 0,60 || Tucc 0,75
Yepémyxa 0,61 | SAcenn 0,75
Jewnna 0,63 | Causa 0,80
Opex rpenkmnit 0,64 [ Cupens 0,80
Bepéaa 0,65 | Bosaprirank 0,80
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TTekan (xapus) 0,83 || Xypma 30eHoBas 1,08
CanpanoBoe 1epeBo 0,90 | Ksebpaxo 1,21
CaM1IuT 0,96 || IBasskoBOE mepeBo 1,28
Pexopabl B JapcTBe pacTeHMM
Lipuznax Bud Mecmo npo- | Koauuecmeen-
U3PACMAaHUs | HOE 3HAYEHUE
Camoe cTapoe CocHa nonro- CHIA, 5100 ner
IePeBo BeuHas (Pinus BocTtounas
longaeva) Hesana
Cawmoe BeIcOKOE | [lapcTBeHHBINT | ABcTpanus, | 143 M
JepeBo SBKAJUTIT urrat Buk-
(Eucalyptus TOpUA
regnans)
Camoe maccus- | CekBoiid CHIA, Bec 2500 T,
HOE JepeBo TUTaHTCKasl Kanudop- | obxsar cTBONA
(Sequoiaden- HUA 25 M
dron giganteum)
Camoe Tonctoe | Kawrran mmoces- | OcTpoB ITate cpoc-
IePeBo Holt (Castanea | Culmnus LINXCH CTBO-
sativa) JIOB UMEIOT B
obxsate 64,2 M,
BO3pacT 3600—
4000 ner
Cawmasn gnvnHag | bypas sono- Tuxuit Jnwna 60 M,
BOJIOPOCTb pOCB Makpo- OKeaH pacTeT Ha 45 cMm
uuctuc (Macro- B CYTKU
cystic pyrifera)
Camoe OBICTpO- | DBKaNUIT Hosas I'su- | 10,6 M 3a rox
pacTyliee (Eucalyptus deg- | Hes 1 3 Mecsua
IePeBo lupta)
Kpymnneiiiee Bukropusa HOxHag Jvict 1,2—-2 ™,
BOIIHOE 1IBETKO- | aMa3oHCKas Amepuka uBeToK 30—
BOE pacTeHUe (Victoria 40 cm
amazonica)
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Hpuznax Bud Mecmo npo- | Koauuecmeen-
Wipacmaniis HOE 3HA4EHUE
CaMBIH KpyTI- Paddpnesus OcTtpoB 91 cM B IIUHY,
HBIH 11BETOK ApHOJIEOMN, Cymatpa BEC 1IBETKa 7 KT
WK TPYITHAs
mnus (Rafflesia
arnoldii)
Camoe donwuioe | IMyita Paii- bonuBus Jduamerp
COLIBETHE MoHza (Puya coueTud 2,4 M,
raimondii) BeIcoTa 10,7 M,
B COLIBETUU
OKQJIO 8§ TRICAY
1IBETKOB
CaMEele KpyTI- Beephas Celilens- Bec cemenn
HBIE CeMeHAa CerLIeNh- CKWe QOCT- 18 Xr
cKasl TmansMa poBa
(Lodoicea
seychellarum)
Camoe Bonwepusa Bonoémer Paszmep
MaJleHBKoe OeckopHeBas YMEPEeHHOTO | pacTeHUs
LIBETKOBOE (Wolffia arrhiza) | v Tpomnu- 0,5 MM
pacTeHue YeCKOTO
rosica

CpaBHUTEAbHAS IMTATEAbHASI JEHHOCTb ChbeAOOHBIX
IPUOOB U APYIUX IUIEBLIX IIPOAYKTOB

Haumenosanue npodyxma Vesosemue sewecmea | Koauwecmeo
e 1002 npodykma, 2 Kaaopuii
geau | weupwt | yene- | € 1002 npo-
8006 dyxma
Xeb pxanoii 5,5 0,6 39,3 190,0
X1e6 MiIeH Y HBII 6,9 0,4 45,2 217,0
ToBanuHa 16,0 4,3 0,5 105,0
Cynak cBexXui 10,4 0,2 — 44,0
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Haumenosanue npodyxma Yesosemuie emecmea | Koauuecmeo
e 1002 npodykma, 2 Kanopuii
geaxu | wcupet | yene- | € 1 90 enpo-
800bt Oykma
Kaprodent cBexiii 1,0 0,1 13,9 63,0
KamnycTta cBexas 0.9 0,1 3,5 20,0
TpudHo#M mopolIoK U3 1am- 45,5 3,8 20,9 192,0
MTHHROHOB
Benvie rpubh cyliénrie 33,0 | 13,6 | 26,3 2242
Benrie rpubE1 MapuHOBaH- 31,5 3,5 29,6 116,7
HEIS
IpubHOI mopourok u3 denwix | 42,5 | 12,2 | 19,4 227,0
TpUdOB
TpubH cyéneie UépHeIe 33,5 4.8 30,3 175,7
Tpy3nou conénrie 11,0 1,9 | 61,85 201,4
Prrxuku conéneie 21,85 | 3,75 | 47,75 183,7
CPOKVL KM3HM KIMBOTHBIX
Hazsanue Cpednaz npodoaxcu- | Hauboavwas npodo-
(8 cucmemamu4ecKkom | MEeAbHOCHb WCUBHU | HCUMEABHOCHD HCU3HU
nepsodke) (nem uau onen) (nem, mecaues utu dunei)

ITonénka (B3pocnas)
Jomallrasas maena:
MaTKa

padouas myesna

1-3 on.

3Mral

40 nH. (JleTom)

20 on.

5 netr

9 mec. (3UMOIT)

Mypaseit 5—7 mec. 18 ner
Peunoit pak 5 ner 20 ner
Yerpuia 5 ner 30 ner
Kemuyxnauiia 10—15 ner 100 ner
JloxneBoii 4epBhb 5 ner 20 ner
TMuaska 4—5 ner 20 ner
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Hazeanue Cpednaz npodosncu- | Hauboaviwas npodon-
(8 CUCMEMAMUYECKOM | MEABHOCHD HCUBHU | MCUMEABHOCb HCU3HU
nopadKe) (nem uau onen) (nem, mecaues uau oneil)
OxyHB 10 ner 28 ner
MIyka 15 ner Caritre 100 net
Hynckoit cHeToK 1-2 ner 5 ner
Com 40 ner Carire 100 net
Kaba 5 ner 36 net
HcnonvHckas uepe- 40—50 ner Carire 100 ner
rmaxa
Awepuiia 5-7 ner 12 net
Kpymnnarie 3mMen 10—12 ner 35 et
Tamoka 5 ner 25 ner
Kpoxkonun Jo 40 ner 100 ner
Crpayc 15 ner 40 ner
IMy 12—15 ner 28 ner
ITenvukanoseie (pas- 20 net 40 ner
TOHBI, QNIYILH, TIENU-
KaHEI)
Tyceobpasnrie (rycu,
nebenu, yTKH):

NOMAITHUH TYCH; 20 net 80 net

KaHaznckas 20 net 33 ner

Kazapka;

Manelit 1edenn 20 net 24 net
Haru 19 ner 30 netr
benwrit auct 20 net 70 ner
CeprIii XypaBib 12—15 ner 50 net
Kypunsie (rnyxapu, 13 ner
thazaHEel, MHIIOKH):

JNOMAITHASA KypHulia 30 net
Haitku: 17 ner
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—
Hazsanue Cpednan npodosncu- | Haubonwiwas npodos-
(8 CUCMEMAMUYECKOM |  MEABHOCIb HCUBHU HCUMEABHOCHD HCUBHU
nepsodke) (nem uau onen) (nem, mecaues utu dunei)
cepedpucTas 49 ner
yaiika
CoBUHEIE: 15 ner
OOBIKHOBEHHBIN 68 ner
thunH
JIHeBHBIE XUIIHBIE 25 ner
TITULIBI (OPJIBI, ACT-
pedBI, COKQIHI):
KOHIOP; 25 net 65 ner
DEepKyT; 20 ner 80 ner
OpJaH-0eOXBOCT; 20 ner 80 ner
0OEJIOTONIOBBIA CHTI 25 ner 38 ner
ITomryran (kakany): 20 ner
KpacHEIit apa; 20 ner 90 ner
CEpRIl TTOTTyTal 20 ner 40 net
(kaxo)
Tonyou 12 net 50 ner
Kyxkyika 10 ner 40 net
Bopon 20 net 100 ner
Menkre BOpOOBMHBIE: 4—8 ner
camoBas cJaBKa; 5 ner 24 ner
YEPHBIN Ipo3n; 8§ ner 20 net
3apsSHKa; 7 ner 20 net
TTOJIEBOM 6 ner 21 ner
XKaBOPOHOK;
3901UK 7 ner 25 ner
Yenosek 70—80 ner Carire 100 ner
Mummanse 50—60 ner Cariie 70 ner
Topwia v opaHryTan 20 ner 80 ner
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—— FcTECTBEHHBIC HAYKH

Hazeanue Cpednaz npodosncu- | Hauboaviwas npodon-
(6 cucmemamu4ecKom | MEAbHOCb HCU3HT | HCUMEABHOCHD HCU3HU

nopadKe) (nem uau onen) (nem, mecaues uau oneil)
IMaBuan 20—22 ner 30 net
Bonsinas nounuua 5 ner 18 ner

(JleTyuyast MBILLE)

Benka 6—7 ner 15 ner
O0BIKHOBEHHAA Jo 1 rona 3 rona
TToJIEBKA

JTucuia 10—12 ner 25 ner
Cobaka 10—12 ner 34 ner
Mensenn 1520 ner 70 ner
Bonk, neB 1 neonaps, 15—17 ner 30 net
Komka 10—12 ner 20 ner
WMunuiickuii cnox 60 ner 90 ner
Hocopor 20 net 45 ner
Jouane 20 ner 62 ner
Jukuit kaban u 8§—10 ner 15 ner
JNIOMAITHSSA CBUHBSA

Beremor 20 net 45 net
Bepbnion 25 ner 70 ner
KpymHEI poraTsiit 15 ner 30 net
CKOT U OJIEHE

Kocyna n nomairuaas §—10 ner 15 ner
K032

Kupad 12 ner 25 ner

CpOKVl 6epeMeHHOCTVl M MAKCMMAADHOE YTMCADO
BLIHAITTMBACMDBIX ,A,eTeHbIH_Ief/i

T — TpononXuTeNRHOCTE BRIHAIIWBAHMA (B Mecsliax, JJisl HEKOTO-

PBIX — B IIHSX);
N — uncno nereéHrllei (B cKkodKax — HaubONIbIIEE)
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Hazsanue T N Hazsanue T N
Cnon 22 1 MIwmrranze 7,5 1
Kauranor 17 1 bypriii men- 7 1-3

Belb
Hocopor 16 1 OsBua 5 1-2(3)
Kupad 15 1-2 || Hukwii kadbau | 4,5 | 5-8(12)
Bepbnion, 13 1 Jlomalrusas 4 10
CBUHBSA
Kotuk 12 1 Hytpus 4 26 (8)
Jenwsbun 12 1 bobp 3,5 1-4
Océn 12 1 JleB 3,5 2-3
3ebpa 12 1 Jleomapn 3 2—4
JTowann 11,5 1 Prich 2,5 14
Tony6oit kut 11 1 Bonk 2,5 4—8
Mopcxkas 11 1 Cobaka 2,5 | 2-10(23)
CBUHES
JlecHas 10 | 2—4 (8) || Tucuua 2,5 | 3-5(12)
KyHM1Ia
Kpytaenii 9,5 1(2) [ Enotr 2 6—11
pOTaTeIii CKOT
Bapcyk 9 2—6 | Kouka 2 2-6(11)
Kocyns 9 1-2 (3) | Mopckasa 2 2-5(12)
CBUHKA
benrrit Mmensens 9 1-3 || 3asn 50 4—10
OHEn
Beremot 8 1 Ex 40 3—6
OHEn
Jlock 8 1-2 (3) || Kpor 40 3-9
OHEn
brnaroponusbii 8 2 Kenrypy 39 1
OJIeHb OHEn
CeBepHEIT 7,5 2 benxa 35 3—10
CJIeHB OHEn

CNPABOYHMWEK WKONBHMWKA
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Hazeanue T N Hazsanue T N
byposybka 27 9 Jleryuas 21 1-2
JHel MBILIE JeHb
Oupartpa 26 7—9 || Xomax 20 5-7 (10)
JHer OHENR
JlomoBas 21 | 4-8(33) || Kponuk 20 | 3-10(24)
MBILIE JeHb JTHel

Hanboasmme pasmep 1 macca SKUBOTHBIX

JIn. — ob1ag ayivHa, B. — BRICOTA, B. JI. — BRICOTA B 00JIACTH JIOTIATKH,
IJ1. T. — AJuHa Tefa (boaplIeit yuacTeio 63 0bo3HaueHus), o1, TyJd. —
IJIAHA TYJOBULLIA, XB. — IJIMHA XBOCTA

Kusomnoe

Jauna (das nerxo-

mopeixX 86iCOMA
HAL WUHPUHA), M

Macca, ke
(das HEKOmMO-
PoiX — 2 uau m)

HNocochk

Kymxa

Pyuresasa dopens

Mopckoii cur

ATnanTuueckuii oceétp

benyra
Yropk
Mlyka
Kapn
Kapacs
Pribeny
Com
Tpecka
Hanum

Kambana

1,6
1,1
0,8
1
3,5
5
1,5
1,8
1,2
0,5
0,6
5
1,1
1,2
0,8

46,5
19,2
10
12
320
1230
5,8
40
32

3,6
420
8,5
34
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Kusomuoe Jauna (dan nexo- Macca, ke

MOpbBIX 8bICOMA (das HeKomo-
uAt wupuna), m | peix — e uau m)

OKyHEB 0,6 5

Cynak 1,3 16,5

AKyna-MonoT 6 600

Kwrosas akyna 12,6 15T

Priba-nuna, Wy mUAOPBIIEIA Bonee 6 24T

CKaT

AKYJIOXBOCTHINA CKAT 3 255

XBOCTOKOJI, UM MOPCKOI KOT 2,5 30

OpnuKOBHIM cKar 4.5, mmmpuHa 2,4 360

Mopcxkoit apABOJ, U MaHTa Mupuna 6 2T

HcnonvHckas canamaHapa 1,5

ITaruucTas canamaHapa 0,25

Ietinonckas yepsara 0,4

JIaryurka-roavad 0,36 3,5

Kaba ara Ho 0,2 2

JIsaryurka TpaBsiHas 0,1

Arama 1

TuranTcKuit THOOHEIUNCKUH 3 150

BapaH

Tiopza 1,5

Kobpa xoponesckas 4,4 12

ITutoH ceTuaTwIit 10

AHakoHna 8,5 Bonee 200

MuccucuIICKHUH aaauraTop Jo 5

Kaiiman 4

Hunwsckuit kpokonun 8

TaBuan 6

CremnHas yepernaxa 0,3 2,5

CNPABOYHMWEK WKONBHMWKA
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Kusomnoe

Jauna (das nerxo- Macca, ke
MOpbBIX 8bICOMA (das HeKomo-
uAt wupuna), m | peix — e wa m)

CnoHoBas yeperaxa

CyTioBag, WM 3eJIEHas, yeperaxa

Koxuicras Hepelraxa

Kaitmanosas uepenaxa

IMy
Ctpayc
Hanny

MMnepaTopckuii TUHTBUH

MEIIs-ManoTKa

XOMAK OOBIKHOBEHHBII

bobp
Hytpus
Hwumrmianze
Opanryran
Topunna
Kamanor
Tony6oit kut
Koruk: camerr
camka
Mopx: camerlr
camka
CuByu
Mopckoii neB: cameln
camka
JTamanTuH
CepElit TIOJIEHE

Prichk

1,5
1,1
2
1,4
1,7
2,7
1,5
1,2
0,05
0,35
1,3
0,65; xB. 0,4
1,7
1.9
2-23
20
33
2
1,3
4,1
3,4
3,8
2.4
1.9
3,3
2,6
Jdn.tyn. 1,1

200
450
850
200
55
90
50
45
13
0,6
30
14
80
100
300
50T
Jo 190 T
270
Menee 50
1,8T
1,1t
IT
315
100
400
300
30
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Kusomuoe Jauna (dan nexo- Macca, ke
MOpbBIX 8bICOMA (das HeKomo-
uAt wupuna), m | peix — e uau m)
Jles Jn. tyn. 2; xs. 1 125
Jeomapn Jn. Tyn. 1,6; 40
B. 1. 0,75; xB. 1,1

Turp Jn. 1yn. 2,8; 270
xB. 0,9

benrwiit MenBene 3 800

Bypriit Mmensenn 2 500

Bonk 1,6 Jlo 80

Jncuia 0,9 10

Bapcyk 0,9 2030

Kocyns Jin. tyn. 1,5; 49
B. J. 1

Kaban Jn. tyn. 2; 250
B.J1. 1,2

Jlock Jn. 1yn. 3; 600
B.J1. 2.4

EBponeiickuit oneHs (6aaro- Jn. Ttyn. 2,2; 230

POIHEIN) B.J1. 1,7

CeBepHHIN OJIeHE Jin. tyn. 2,2; 220
B.J1. 1,4

buzon B.n.2 1 T (camenn)

HWunwniickuit 6yiiBon Jn. 1yn. 1,8; 100
B.J. 1

sk . 1y, 4; 900
B.J. 1,9

OB11e0HIK Jn. 1yn. 2,5; 270
B.1. 1,1

Bbapan Jn. 1yn. 1,8; 200
B.J. 1

Apxap Jn. 2 200

CNPABOYHMWEK WKONBHMWKA
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Kusomuoe Jauna (das nerxo- Macca, ke
MOpbBIX 8bICOMA (das HeKomo-
uAt wupuna), m | peix — e wa m)
Caiirak B.n. 0,8 50
beremor Jn. 4;8.2,5 3T
Kupad B.6 500
JTama B.2 110
Bepbaion Jn. 3,6;8.3 690
Hocopor B.n. 1,7 2T
JTowann B.1.1,7 550 (1,31
TAXKEJNOBO3)
[Motnanackuit moHu B.n. 0,8 80
HWunnitickuit cion B.n. 3,5 6T

Bec roaoBHOTrO MO3ra HCKOTOPbIX
MACKOITNTAIONMUX, T

Ex 3,4 Koposa 350
JloMmalrHssa Kourka 31,4 Topunna 430
MapTtriuka 39 Jourane 500
16601 89 Yenosex 1400
Cobaka 100 Nunuiickuii cion 4000—5000
CBUHEA NOMALIHAA 150 Ounsan 6000—7000

Pasanuns MEKAY OCHOBHBIMNM TUITAMIM MbBIITCYHDIX

TKAHEN
Hpuznaru Tunot meiueunoli mekanu
ROHEPEUHONO - enadkas cepdeunas
aocamas
Yucno anep Mmnoro Onno Mmuoro
B BOJIOKHE
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Hpuznaru Tunet motieunoli mxanii
RONEPEHHONO - eaadkas cepdeunas
aocamas
Mectonaxoxnenue | [Tpuxkpennens | CreHKH Crenka
K KOCTAM BHYTpPEHHUX | cepilia
OpTaHOB —
XKeTynKa,
KMUILIOK U T. TI.
®dopma BONOKHA Brrtanyras, Brrtanyras, | Bertanyras,
WJIMHIPU - BEPETEHO- LTWIWHI -
yeckas, BUIHAA, C pudecKas;
C TYTIRIMU 3a0CTpPEH- BOJIOKHA pa3-
KOHLIAMU HEIMW KOH- | BETBJISIOTCH
1IaMu W CTUBAIOTCS
IPYT € APYTOM
TTonoxenue anep ITepudepu- HentpantHoe | LleHnTpansHoe
yeckoe
ITorrepeunas nono- | UMeercsa OrcyrctByer | MMeeTcs
CaTOCTh
CKOpOCTE coKpa- bonrirag Manas ITpomexy-
LIEH S TOYHAad
CnocobHocTe ocTa- | Manag bonrirag ITpomexy-
BaThCs B COKpa- TOYHAad
LIEHHOM COCTOS -
HUH
Perynauus ITpous- Hempous- Hermpo-
COKpallleHUs BOJIEHAA BOJIEHAA W3BOJILHAA

FOPMOHI)I ITOSBOHOYHDIX M X POAb B OPIdHU3ME

Topmon Hemounux Duzuonozuueckoe deiicmaie
IMapatupeoun- | OxkoaowunTo- YcunuBaeT BEIXOH KaabINA
HBIf TOPMOH BUIHBIE XeJe3hl | U3 KOCTel B KPOBB U CTUMY-
(TapaTupuH) JUPYeT BEIBEICHUE KaTbIIMs

1 hochaToB MOUKaMU

CNPABOYHMWEK WKONBHMWKA
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Tepmon Hemounux Duzuonozuueckoe deiicmaue
TupoKcuH [MwroBunHas TToBEIIIAET MTHTEHCUBHOCTH
Xeesa OKUCIUTENBHBIX PeaKIINi
B KJIETKAX W BhlIEJeHWe TeTUla,
YUYACTBYET B IPOLIECCax pocTa
W pa3BUTUA, TTOANEPKUBAET TOP-
MOHAJIBEHYIO BO30YINMOCTE
HEPBHEIX LIEHTPOB U CepAeYHOI
MBILILIE U T. 4. Hemoctatok
TUPOKCWHA B OpTaHU3MeE BEAET
K KPETUHU3MY
Kaneuuronun | ¥MisTuModpan- | CoOBMECTHO C MapaTupeou] -
(TUpeoKanbliu- | XWAJIbHEIE HBIM TOPMOHOM pPETYIUPYET
TOHWH) Tenwla (y Mie- | comepXaHue Kaablua U poc-
KOTIUTAINX, | (paToB B opraHusMe
B T. 4. YeJio-
BEKa — ILIUTO-
BUAHAs XeJe3a)
Hucynun IMonxenynou- ITonuxaeT conepxaHue TI0-
Has Xejes3a KO3HBI B KPOBH, 3a0epXKUBas
pacrian TJMKOreHa B Tle4eHU
W YBeJIMUUBAA UCTIONB30BAHME
TJIIOKO3BI MBILLIEYHBIMU U APY-
TMMU KieTkamMu. HemocTtatok
WHCYJIMHA TIPUBOINT K caxap-
HOMY IUA0ETY
Inokaron IMonxenynou- CTUMYIUpPYET pacllieryieHue
Has Xejes3a B TI€YeHU 3aTTaCHOTO yTJjie-
BOIAa — TJIUKOTEHA U TeM
CAMBIM TIOBBILIAET COIEpXKa-
HUE TJI0KO3E B KPOBU
CekpeTuH Cnuzuctagsepx- | CTUMYIUpPYET BRIAECIEHUE
HeTo OTIena TIOIKETYIOYHOW KeJe30H
TOHKOW KWIUKW | BOABI U OMKApOOHATOB
XONEIUCTOKN- Cnusucrag CTUMYJIUpYeT CUHTE3 TTHILIE-
HUH (MaHKpeo- | ABEHANUATUTIEP- | BAPUTENBHEIX (DEPMEHTOB
3UMUWH) CTHOW KWIIKH TIOKENYOOUHOT XKene30M
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Topmon

Hemounux

Duznonozuueckoe deiicmaue

AnpeHanH

Mo3srosoe
BEIIEeCTBO HAM-
TTOUYEUHUKOB

IToctymas B KpOBB, MTOBBIIIAET
TIOTpedIeHHE KUCIopOoaa

W apTepualbHOE IaBJIeHNE,
cofepXaHue caxapa B KpOBH,
CTUMYJIUPYET OOMEH BeleCTB
U T. O. [Tpy aMOIIMOHANBHEIX
TIEPEXWBAHUAX, YCUJIEHHON
MBILLIEYHOW padboTe comep-
XaHue anpeHalHa B KPOBU
TIOBBILIAETCH

Hopanpenanun

Tot xe

CayXUT MeguaTopoM (mepe-
JAaTYNKOM) TTPOBEOSHNA
HEPBHOTOQ UMTIIYJIECA YEPES
cuHarc. [ToBEIIaeT KPOBSIHOE
JaBJIEHUE, CTUMYJIUPYET yTJie-
BOOHBIN QOMEH U T. 1.

Kopruzon (run-
POKOPTU3OH)

Kopxosoe
BEILIECTBO Hall -
TIOYEYHUKOB

YyacTByeT B peryJsaLMy yTjie-
BOIHOTO, DEJIKOBOTO U XKUPO-
BOTO OOMEHA B OPTAHU3ME;
CTUMYJIMPYET pactiaz OeJIKOB
W CUHTE3 YTJIeBONOB

Koptuzon

Tot xe

ITo 6uonormueckomy neii-
CTBUIO OJIM30K K KOPTUIQITY

ANBIOCTEPOH

Tot xe

Perynupyer MuHepansHBIA
00MeH B OpraHusme, TJiaB-
HBEIM 00pa3oM 0OMeH HaTpu,
KaJavus W BOIBI

JlerunposnuaH-
IPOCTEPOH

Tot xe

OCHOBHOI MYKCKOH TTOJ10BOM
TOPMOH (aHnporeH). CTUMY-
JUPYET Pa3sBUTHE MYKCKHX
TIOJIOBBIX TIPU3HAKOB

TupeoTpor-
HBITT TOPMOH
(TUPOTPOTIVH)

ITepennss nons
ruTogu3a

Perynupyer nesiTe1kHOCTE
LIIUTOBUIHON XKee3kl; CTUMY-
JUPYET CUHTE3 U BhIAEIeHNe
OCHOBHBIX TOPMOHOB LIUTO-
BUIHON XKene3s — THPOKCHUHA
U TPUUOATUPOHWHA

CNPABOYHMWEK WKONBHMWKA
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Tepmon Hemounux Duzuonozuueckoe deiicmaue
Poctosoii ITepennss gonsa | Peryaupyer pocT KocTeil 1 06-
TOPMOH (comMa- | runocusa LIWH POCT Tesia; AeCTBYET
TOTPOTTHBIA Ha OeJIKOBBIH, KUPOBOU U yIJIE-
TOPMOH, COMa- BONHEIT 0bMeH. M30kITOUHOE
TOTPOTTAH) WIW HEAOCTATOYHOE 00pa3o-

BaHWE POCTOBOTO TOPMOHA
B AETCKOM BO3pacTe TIPUBOIUT
COOTBETCTBEHHO K TUTAHTU3MY
WY KapJIUKOBOCTU. Y B3POCIBIX
M30BITOK €TO BRIZEIBAET AKpOMeE-
ranvio (yBeJIMueHue KOHeUHO-
CTel, HAXHEH 4enoCcTU U T. 1.)
ANpeHOKOop - Tor xe CTUMyIUpYeT pOCT KOPHI Hall-
TUKOTPOTTHEIA TIOUYEYHWKOB U 00pa3oBaHUue
ropmoH (AKTT) B HEW TOPMOHOB — KOPTHUKO-
crepounos. ITpu Mobunuzanm
3AIIUTHBIX CWJI OpTaHU3Ma
cunTe3 AKTT ycunusaercs
donnukyno- Tor xe ¥ caM110B BBEI3BIBAET Pa3BU-
CTUMYJNPYIO- THE CeMEHHEBIX KaHANBIIEB
LW TOPMOH B CEME@HHWKAaxX, CTUMYJIUPYET
(DCT) (don- CTIepMaToreHes, y caMoK —
JIUTPOTIVH) pa3BUTHUE (HOJINKYJIOB B ANU-
HuKax. OCcylIecTBIsIET CBOE
JeCcTBUE COBMECTHO C JTIIOTEU-
HU3WPYIOIIUM TOPMOHOM
ITponakTuH Tor xe VY MJIeKOTINTAIOIINX CTUMYJTH-
(JJTakTOTeHHBIH PYET pasBUTHE MOJIQUHBIX XEJES,
TOPMOH) 00pazoBaHe MOJIOKA W (DOPMU-

pyeT MaTeEpUHCKWUI WHCTUHKT.

VY HeKOTOPBIX KUBOTHBIX
(KpBICHI, MBILLIMN) CTIOCOOCTBYET
(hYHKIIMOHUPOBAHUIO KEITOTO
Tesna AMYHUKOB (0TCIona dosiee
paHee Ha3BaHWE — JIIOTEOTPOTI-
HEI TOPMOH). ¥ HUSILNX TT03BO-
HQUHBIX YUACTBYET B PETYJIALIMN
TIPOLIECCOB Pa3MHOKEHNA
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Topmon Hemounux Duzuonozuueckoe deiicmaie
Totennusupy- | Tor ke Perynupyer o6pasosanue
IOV TOPMOH 1 BRIZIENeHNe SUUHUKAMHU
(JIT) XKEHCKMX TTOJIOBEIX TOPMOHOB

1 CEeMEHHUKaMU MYXCKUX
TIOJIOBEIX TOPMOHOB. B XeH-
CKOM OpTaHW3Me BEI3BIBAET
OBYJIALIUIO W Pa3BUTHE XKET-
TOTO TeJa
OxkcuToumH Turoranamyc CTuMynupyeT cokpalleHue
(OUMTOIINH) (TmoCcTyTaeT B TU- | TNaAKKWX MEILIIL, OCODEHHO
Nou3, U3 Ko- MaTKH, a TAKXKe MOJIOUHBIX
TOPOTO BEIAES- | KeJé3, CTTocoOCTBYS ponam
€TCS1 B KPOBE) W BRIIEISHWUIO MOJIOKA
Bazompeccun Tot xe CrumynupyeTt odpaTHOE Bca-
CHIBAHWE BOIHI B TTOUEUHEBIX
KaHaabllaxX, yMEHbBIIAas AUypes.
BriseiBaeT cokpanienue
KaITHJLISIPOB KPOBEHOCHOM
CUCTEMBI
Menanouur- IMpomexyrou- | CTUMYAUPYET CUHTE3 TTUTMEH -
CTUMYJUPYIO- Hasl 10JIs1 TUTIO- | TOB MeIaHWHOB B KOXe U CeT-
UM TOPMOH thuza yaTKe T/1a3a
(MHTEepMEOUH,
MeJIAaHOTPOITUH)
TectocTepon InaBueIM 00pa- | AHAporeH. CTUMYIUPYET
30M CEeMEHHUWKMU | DYHKIINIO MYKCKHUX TTOJIOBRIX
OpTaHOB, Pa3BUTHE BTOPUY-
HEBIX TTOJIOBRIX TIPU3HAKOB
DcTpanuon Knerxu, OcHOBHO XeHCKUH MOJOBOT
BEICTWJIAIOIINE | TOPMOH (3cTporeH). CTUMyu-
hONIUKY B PYeT POCT U pa3BUTHE XKEHCKHX
SIMYHUKA TIOJIOBBIX OPTAHOB U TIOABJIEHHE

BTOPUYHBIX TTOJIOBBIX TTPU3-
HAKOB, YJacTBYET B PETYJISIIIUUN
TIOJIOBOTO 1IWKJIA, BIUSET

Ha 0OMeH BElIeCTB U SMOITNO-
HaJIBHOE COCTOSTHUE

CNPABOYHMWEK WKONBHMWKA
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Tepmon Hemounux Duzuonozuueckoe deiicmaue
IMporectepon InasueiM 0b6pa- | IMogroraBnuBaeT MaTKy K M-
30M XKENTOE TIAHTAIIMY W TIMTAaHUWIO sTif1ia,
TENO SIMYHUKOB | peryanpyeT 0OMeH BellleCTB
B XKEHCKOM OpTaHN3Me
B TIepHoJ, OepeMeHHOCTH
Xopuonnueckuii | Tlnauenra ObecrieunBaeT cOXpaHeHUWE
TOHANOTPOTTMH XENTOTO TeJa TToce OTI0-
NOTBOPEHUS U BRIAECIEHUE
WM TOPMOHA TIPOTecTepoHa
ITnaumentapusiii | ITnamenTa B HeKOTOpEIX OTHOLIEHUSX
JIAKTOTEeH CXOIEH TI0 CBOEMY JIeNCTBUIO
C TIPOJAKTUHOM U C TOPMOHOM
pocTta
Penakcun Svunuku CriocobCTBYeT pacciadieHuio
Y TI1alieHTa Ta30BBIX CBA30K W TEM CAMBIM

HOPMalBEHOMY TTPOTEKAHUIO
ponoB

HopmasbHas Temieparypa Teaa 1 KOAUYECTBO
VAQPOB CepALJA B MUHYTY

Bugd Temnepamypa Hacmoma nyavca,
meaa, °C ydapoe 8 murymy

Yenosek 36,3-36.9 60—80
Mymnansze 36,3-37,8 101
JTowann 37,2-38,1 40
KpymHEerii poraTeiit cKoT 37,5-39,5 —
CBUHEBA 37,2—40.,5 70
Cobaka 37,5-39,0 100—130
Koika 37,2-39,5 140
Kponux 37,5-39,5 120-310
Tony6oii xuT 35,6-35,8 —
Kenrypy 35,0-36.8 —
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Bugd Temnepamypa Hacmoma nyanca,

meaa, °C yoapos 8 munymy
Kprica 32,1-38,1 260—600
JloMoBasi MBILIE 35,2-37,9 320—-780
Kypuiia 40,5—-42,0 170—460
ycw 40,0—41,0 210-320
Bopobeii 39,8—43,5 600—850

CKOPOCTB IIOAETA HCKOTOPbIX >KMBOTHDIX, KM/‘I

CokoJ-carcaH 60 bensrit auct 41

(ipu 1oBae noberum | 270—300 || Bopobeit 39

«B TTHKE»)

Yepuriit cTpux 120—180 || Crpexo3za 30

Cu3seIii TONyOR 73 [MepureHs 25,2
Jpo3n-paduHHNK 70 ITuena 22,4
Knéct 60 Crermens 22,4
O6rIKHOBEHHAs TTyC- 60 Capanua 16,0
TeNbTa

O0BIKHOBEHHAA 60 ITananrHag Myxa 11,0
ranka

Yépnrrit nposn 53 Oca 9,0
39611K 50 Xpylu 9,0
Jux 50 Kamyctauiia 9,0
Hupoxk-cBUCTYHOK 50 KomuarHag myxa 6,4
CeprIii XypaBiib 50 ManapuitHerii koMmap 3,2
OOBRKHOBEHHAs, WIN 50 mens 3,0
03€pHasd, yaiika

O0BIKHOBEHHAA 50 IToneénka 1,8
KpsSIKBa

Cepaga BopoHa 43 Ky3zneuuk 1,8

CNPABOYHMWEK WKONBHMWKA
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—— FcTECTBEHHBIC HAYKH

UncA0 B3MAXOB KPBIABEB B CEKYHAY

Y PA3AMYHDIX IITMI]

OORIKHOBEHHAsA KPsAKBa

OOBIKHOBEHHHBI (QUIWH

Ipau

CepHlit XypaBib

9 Bopobeii 13

5 Auct 2

3 Jomalrauii roayon 5
2,5 || Korubpu 200

KoanuecTBo KA€TOK 1 MX THUIIOB Y PASAMYHBIX

KIMBOTHDIX
Cpzanusmoi Hucno kaemox | Hucao kaemounsix munos

ITpocreitime 1 1

Tyoxu >103 >10

Tunpa 108 10-20
Konvuareie uepsu 1012 102
Hacekomule 1012 102

Yenosek 1013 103

AnKue mpeAxn AOMaITHUX >KMBOTHBIX

Ocrosnot Jukui
npedox, mecmo ezo
00UmManla

Mecmo u 6pema 0domaiu -
Husanus (Aem 9o H. 3.)

Bonk; CeepHoe mony-

Apxap; Ilepenusas u
IenTpantHas Asus

bezoapoBrIii K03en;
ocTpoBa CpenunseM-
Horo Mop4, ITepennHsaa

Kusomnoe
Cobaka
apue
OsB11a
Koza
A31A

Aznga, 12 000

TMepennaa Azua, 7000

TMepenusasa Asua, 6000
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Kusomuoe Ocrnosroii duxiii Mecmo u 6pems odomatu-
npedox, mecmo ezo Huganus (nem 9o H. 3.)
o0umanis
CBUHEBS Kaban; Espona, FOxuag Azuga, 6000
CesepHas Adpuka,
HOxmnas Azus
Kpymuwiit Typ, oy UKWt OBIK; TMepenuasa Azus, 5000
porartseiii ckor | EBporna, IMepenusas u
IenTpansHas A3us
Océn ComManuiickuii u Eruner, Dduonus, 4000
HYOMTCKWN OCJIBI;
Cesepo-BocTounas
1 Boctounas
Adpuka
Kypuia Jvikas GaHKUBCKas Wunusa, 3200
Kypuua; Uunus,
IMIpu-Jlanka
JlomMalraui Cusmelii ronyor; 3aman- | Cpeau3eMHOMOpPERE,
TONYOh Hast Espomna, Cpenu- 3000
3eMHOMOpPBE
Jourane Jwvikast nouank; TMepenusas Azuga, 3000
EBpasus
Komrka JIvBuiickas nukas Erumner, 2000
Kowrka; CeBepHas
Adpuka
Iycw JVKUT cephIii TYCH; HOxnas Eppora,
EBpasus I TRICSTUCTETHE
Yrka OO KHOBEHHAsA Ipeunsa, I TeIcaUeETHE
KpsakBa; CeBepHOe
ronylapue
Kponuk JIVKWI KpoJuK; Hcnanug, 100
HOxnas Espora,
CesepHas Adpuka

CNPABOYHMWEK WKONBHMWKA
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—— FcTECTBEHHBIC HAYKH

[ToAHOCTBIO UCTPEOACHHBIE BUABI SKUBOTHBIX

Hazeanue Epems Onucanue, pazmepot (m),
BHIMLPAHUS pation 0oumanus

JIpoHT, vnw nono (U3 oTpAna XVII B. BenwuwHoli ¢ nHA10-

TOIYOEH, HeNeTaln1Iune, Ka, ocTposa MaBpu-

3 BUAA) KHA

ImuopHuc (12 BUROB, XVII B. Bricora no 3, Bec no

HeJIeTalIne) 0,5 T, Manarackap

Typ, nu qUKUH OBIK XVII B. Bricora B 0bnactu
nomarok 1,8; EBpora,
A3zus, CeBepHas
Adpuka

Moa (20 Bunos, Heneralo- XVIII B. | Hosasa 3enannus;

LIMe) TUTAHTCKWI Moa Bricora 3

CrennepoBa KopoBa XVIIT B. | Anwuna 10, Bec 4 T;
B Mopsax JlansHero
Boctoka

Kybunckuii apa XVIII B.

Crennepos 0akJiaH XIX B. Komannopckue
OCTpOBA

Tapman (nyKag Jouans) XIX B. FOro-Boctounas
Esporma

ATIacCKUH MenBenh XIX B. CesepHas Adpuka

KBarra (poncteeHHEIN 3e0pe XIX B. HOxHnaa Adpuka

BUII)

IMTupeneiickuii TOpHBIH XX B. Hcmanus

KO3E

bepbepckuii nes XX B. Hcmanus

AnoHcKUi BONK XX B.

CyMyUaTwIii BOJIK XX B. BenwuuHoii co
CpPelHIoKW CODaKy;
Tacmanus
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[eoaornueckue IPbl M NCTOPUA KM3HW Ha Jemae

Spa Hepuog Ipynnet acusomunix Ipynne pacmenuii
Kaitno- Yersep- | TocmmoncTso ueso- CoBpeMeHHEIE
3oickag TUYHBIA | BEKa. pacTeHus
(kainos — ITosiBneHue uenoBeKa
«COBpe-

MeHHBIIH») Tpej“wq— AnarnTuBHag panva- AnarTuBHas panua-
HBIT LW MJIEKOTTUTAID- LW LIBETKOBBIX
unx. [ogasnenune pacTeHuit, oco-
co0aK U MENBENCH. OEHHO TPABAHWUCTBIX
IToasnenue uenose-
KOOOpPa3HEIX 00E€3BIH
1 cBuHel. Jlouanu,
MMAPHOKOIIBITHEIE,
CJIOHBI
Meso- Men Hcuesnosenue aMmmo- | ToMmuHuposanue
30McKag HUTOB W IWHO3aBPOB; | LIBETKOBLIX pac-
(mesos — TIOSIBJICHUE COBpE- TEHUN
«cpen- MEHHEBIX PBIO U TI1a-
HMI1») LIEHTAPHEIX MJIEKOTTH -
TaKOLINX
IOpa JloMUHUpOBaHWE TToasnenue uBeT-
NWHO3ABPOB; TIOABJE- | KOBRIX pacTeHUMN
HUE TITULL U MJIEKO-
MMUTAIOIINX; OOWUJIHE
HACEKOMBIX
Tpuac IToasnenune nuHO- O6unre carOBHU-
3aBpOB; afarTUBHAs KOBEIX U XBOWHEIX
panuanms mpecMBIKa-
IOLLIMXCH
ITaneo- ITepmr | AnanrTuBHadA panua- TTosiBneHME XBOTI-
30McKag LIS TTPECMEIKAI0- HBIX
(palaeos — LIUXCS; TIOABJIEHWE
«JIpeB- XYKOB; ICUe3HOBEHUE
HMI1») TPUIOOUTOB
Kapbon | IMosasnenue mpecMel- | O0unve ApeBOBUIL -
KAOUIMXCH ¥ HACEKO- | HBIX MMAIOPOTHUKOB,

CNPABOYHMWEK WKONBHMWKA
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—— FcTECTBEHHBIC HAYKH

Spa

Hepuod

Ipynne ycusomubix

Ipynnet pacmenuii

ITaneo-
30MCcKas
(palacos —
«IIPEB-
HU1»)

Kapbon

MEIX, aIarlTUB-
Had paanannAa
3CMHOBOIHEBEIX

Hatmpumep, Lepi-
dodendron, obpa-
IVIOLINX «KaMeH-
HOYTOJIBHEIE Jleca»

JleBoH

IToasnenue 3eMHO-
BOJIHBIX, AaMMOHWUTOB
W [TayKOOOPa3HBIX;
anarTUBHas panua-
1S PRIO (XPALLIEBEIX
1 KOCTHEIX)

ITepBrIe MOX000-
pa3HEIe U TTATIOPOT-
HUKOOOpAa3HBIE

Cunyp

IToasnenue uenocT-
HOPOTHIX (OQNIBIIEPO-
THI@); TIepBEIE KOpas-
JIOBBEIE PUDEI

ITepBrIe CTIOPOBEIE
COCYIOWCTEIE pac-
TEHUS

Opnosuk

IMogBneHue mMo3-
BOHOUHBIX (Decue-
JIIOCTHRIX); 00UIue
TPUIOOUTOB, MOJI-
JIIOCKOB U pakoood-
Pa3HBIX

Kemb-
puit

[Togsneuue Bcex
TUTIOB HeCTIO3BOHOY -
HBIX 1 UTJIOKOXKIX

ITporepo-

301cKag n
Apxeo301i-
cKas

Jokem0-
puii

ITpUMUTHUBHEIE MHO-
rokjaerouHwie. [pu-
MUTHUBHEIE 3yKapuo-
THI. CMHE3eNEHRIE
BOIOPOCIU (TTpOKa-
PUOTHI), DAKTEepUU.
BosznukHoBeHME
Xu3Hu. O0pazoBa-
HUE 3eMIu
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I
SHHIIGHMG AASL SKIM3HNM HeKOTOprX XMMHMYCCKHMX
JACMCHTOBR
Maxpoaremermot
Maxposnemenmui Camwie pacnpocmpa- | B raxux
HEHHBIE 3a0006aHUA, | RUULEBHIX
CES3AHHBIE C HEQOC - Hpo-
MAMKOM 3AEMERmMA, ayKmax
WAL UX CUMAMOMbE codep-
HCUMCS
37ae- depma, sHAUEHUe ypac- yueao- (¢)
merm | 8 Komo- 8 UEAOM MeH 8exa
1 e20 poii (npoueccet, (4) (%)
cumeon | zaemenm 8 KOMGPbixX
(1) ROZN0- ZAEMEHM
wiaemca | yuacmeyer)
pacme- (3)
HUAMU
()
Azotr, | Hutpart, | Cuntes 6en- | VrHe- Ksammn- | benko-
N NOy KOB, HYKJIEW- | TeHue OpKOp, BEIE TTPO-
AMMO- | HOBRIX KMCJIOT | pocTa; BEI3HI- DIYKTHI,
HUT, Y MHOTHX CUJTb- BAEMBI | HAIpH-
NH,* JIPYTUX OpTa- | HEIH Helo- Mep,
HUYECKMX XJ10po3, | crarkoMm | mocTHoe
COENMHEHWI, | OCODEH- | OEJIKOB MSCO,
BYACTHOCTH, | HOY peIda 1
KO(DEPMEHTOB | CTAPBIX MOJIOKO
W XJIopohuiia | TMCTREB
®oc- | ®ocdar, | Cunres Hyk- | Yrue- Monoko
dop, | PO, JIEMHOBBIX TEHUE
P Opto- KuciaoT, AT® | pocra,
thocat, | 1 HEKOTO- 0CO-
H,PO, | ppixOenkoB. | OEHHO
Kpowme toro, | kopHei
thocdar Bxo-
JIAT B COCTaB
KOCTEW U 3y0-
HOW 3Manu, a
Takxe oc-
hoaMTIUIOB
MEMOpaH

CNPABOYHMWEK WKONBHMWKA
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—— FcTECTBEHHBIC HAYKH

1

2

J

4

5

6

K+

B ocHoBHOM
CBA3AH C
(OYyHKITUAMHA
MeMOpaH,
Hanpumep, ¢
TIPOBEICHUEM
HEPBHBIX
WMITYJIECOB,
TIOAnepXa-
HUEM
31eKTpU-
YECKOTO
TIOTeHIIMAA
Ha MeMOpaHe,
paboToit Na*,
K" - macoca,
oA ep-
XaHueM
aHWOHHOTO,
KaTMOHHOTO
1 OCMOTHYE-
CKOTO DanaHca.
Heobxomum
TIpy QOTO-
CUHTE3E U
UIMKOJIU3E.
OOBIUHBIA
KOMITIQOHEHT
KJIETQUHOTO
COKa B BaKyo-
NSIX pacTUTENh-
HEIX KJIETOK

TMoxen-
TeHUe

1 100y -
peHue
JINCTHEB
C Kpacs;
TIpeXe -
Bpe-
MeHHas
THdeb
pacre-
HUH

Heno-
CcTaTo4-
HOCTB
BCTpe-
yaeTcq
peaKo

Osoum
(Harnpu-
MeEp,
optoc-
CeNbCKas
KarycTa)
W MACO

Cepa,

Cynwdar,
SO,>

CunTes
0EJIKOB
(HaripuMep,
KepaTWHA)

1 MHOTHX
IpYTUX Opra-
HAYECKHX
COENIMHEHWH,

Xnopos,
HATIpU-
MEp,
«TTOKENT-
TeH1e
Yasi»

benxu,
HATPU-
MEp,
TIOCTHOE
MSICO,
prIda 1
MQJIOKO
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J

5

6

Cepa,

HaTIpUMep,
KothepMeHTa
A

Har-

Y]

puH,
Na

To xe, uTo u
y Kanus, HO
obrruHO Na
TIPUCYTCTBYET
B ME@HBILIMX
KOHLIEHTpa-
nusx. HYacto
OOMEeHU -
BaeTcs Ha
Kanun

Mertrey-
HEBIE
CYOOPOTH

TTosa-
peHHas
COJb
(x710-
PUCTBIA
HaTpUii),
0eKOH

Xnop,
Cl

Xnopu-
IAOH,
Cl

To xe, uto
ny K" i
Na*. Hammpu-
Mep, UTpaeT
POJE B TIOA -
NepXKaHUU
aHWOHHOKA-
TUQHHOTOQ

1 OCMOTH -
4eCKOTO
pasiaHca.
YuacTsyer B
«XJTOPUIHOM
CMEILIeHUW»
TIPY TpaHC-
nopre CO,

B KPOBU.
Komrmonent
COJISTHOM
KHUCJIOTHI B
KEeNyoOUHOM
COKe

Mertrey-
HEBIE
CYOOPOTH

IToBa-
peHHad
COJIB,
0eKoH

Mar-
HUT,
Mg

Mg2+

Bxonur B co-
CTaB XJIOPO-
thuna,

Xnopos

Osoum
1 MHOTHE

CNPABOYHMWEK WKONBHMWKA
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1

2

J

4

5

6

Mar-
HUMA,
Mg

Mg2+

a TAKXKe KOC-
Ter 1 3y00B.
Heobxonnm
DJ151 padOTEI
MHOTHX
thepMeHTOB,
HATIpUMED,
thocdaras
(AT®aszr!

W Ip.)

IpyThe
TIPOIYKTEI

Kans-
A,
Ca

Caz+

Oopmu-
poBaHue
CpEeOUHHOM
TUVIACTUHKUA
(comepxartieit
TIEKTAT KaJlb-
LIUS1) MEXOY
KJIETOUHBIMUA
CTeHKaMU

Y PACTEHUN;
HOpMaJIbHOE
pasBUTHE
KJIETOYHOT
cteHkun. KoM-
TIOHEHT KOC-
Tel, aManu

1 paKOBUWH.
AKTUBUPYET
AT®azy ipu
MEBILLIEYHOM
COKpallleHUH.
VYuacTeyer

B CBEPTEIBA-
HUW KPOBU

ITonas-
JleHue
pocTa

ITnoxoii
pocCT
KOCTeW
CKeJseTa;
BO3-
MOXHO
paxur

Monoko,
KECTKAA
BOZA

210

TOAHHH FHUWKAQNEAWSYECKWH




buoaoruga

Muxpoaremermot
Muxposnemenmut (8ce kamuonn, 3a | Camuie pacnpocmpa- | B kaxux
HCKArOUEHIEM Ocpa, pmepa u uoda) | Héuubie 30600e6anUs | RuEBHIX
UAL CUMAMOMBL, CES- Apo-
3anubie ¢ Hedocmam- | QYKmax
KOM 2AEMEHma codep-
HCUMCA
saemenm | sewecmea, | dynxuuu, | ypacme- | yueao- (¢)
U ezo 8 KOmCPbiX | 8 KOmCpbix Hili 8eKa
CUMBOA oH codep- | yuacmeyem (4) 2)
(1) HCUMCS SAEMEHM,
() K PUMEPBL
(3)
Mapra- | @ocdarazer | Passute | ITaramn- | TTnoxoe | OBoinwm
Hell, Mn | (mepeHoc KOCTER CTOCTh pas- 1 OQJIb-
PO,-tpymm) | (oouH 3 | IMCTREB, | BUTHE LTMHCTBO
«pOCTOBRIX | HATIpU- | KocTelt | npyTHx
thakTo- Mep TIPOAYK-
pPOB») «cepasi TOB
Jexapbok- | Oxuc- :Eg:;}a
CUJIA3HI JieHue y oBca
Jernnpo- KUPHBIX
TeHa3Hl KUCJIOT,
JIBIXaHue,
(hoTOCHH-
TE3
Kenezo, | Ipynma TTepenoc Mano- | Ileuens,
Fe TeMa B KUCJIOpona KpoBue | Gapa-
TeMOTJIO- HWHA,
OWHE U TOBS-
MHOTJIO- JIAHA,
O1He HEKO-
TOpBIE
OBOLIIH,
HATIPU-
MepJ
LIITUHAT

CNPABOYHMWEK WKONBHMWKA
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I 2 3 4 5 6
Kenezo, | Huro- TMTepenoc
Fe XPOMEI 3J1eK-
TPOHOB,
HaTIpUMep,
TIPY IBIXa-
HUW U
thoTOCUH-
Te3e
Karanaza Pacwienn- | Cung-
W TIEPOKCU- | JIeHne HBIit
TIa3HEI H,0, XJIOPO3,
Jpyrue Cunres 0CODEH-
nopgu- XJIOpPO- HO Y MO-
PUHBI thua JIOIBIX
JINCTHEB
Kobanet, | Butamux Pazsurie Ilepun- | Ileuens,
Co B, 3PUTPOLII- Mo3Has | dapa-
TOB aHeMus1 | HUHa,
TOBAOWHA
(CoB
COCTaBe
BUTA-
MWHA
By
Meng, Hwroxpo- | Tepmu- OrMmu- bonbimH-
Cu MOKCUZA3a | HaneHBIA | paHue CTBO TIPO-
TIEPEHOC TTOOETOB OYKTOB
3MeKT-
POHOB B
JIBIXATETh-
HOU 11e1TH
Temorma- ITepenoc bonbimH-
HUH KUCJIOpona CTBO TIPO-
y HEKO- JYKTOB
TOPBIX
0eCcII03B0-
HOYHBIX

212
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1 2 3 4 5 6
Menp, TTnacto- ITepenoc bonbeumn-
Cu LIMaHWH 371eKTpO- CTBO TIPO-

HOB MpU IYKTOB
thoTOCHH-
Te3e
TupozuHaza | Ob6pazosa- Ansou- | bonplmH-
HUE MeNa- HU3M CTBO TIPO-
HUHA IYKTOB
vk, AJIKOTQJIB- | AHA3- «Kpar- bonbeumn-
Zn meruapore- | podHoe YaTOCTh CTBO TIPO-
Haza NBIXaHWe y | JIUCTHEBR» IIYKTOB
pacTeHu | y UMIpy-
(CTIMPTO- | COBBIX
Boe Opo-
XKeHue)
Kapboan- | Tpanc- Jedap- bonbeumn-
THApasa nopr CO, | Matms CTBO TIPO-
B KPOBU JIVCTREB IIYKTOB
TIO3BOHOU- | («ceprio-
HEIX BUIHEIE
JIACTESA»
¥ KOKO-
COBOI
TAJIEMEI)
Kapboxkcu- | Innponus bonbeumn-
TenTUaa3a | menTua- CTBO TIPO-
HEIX CBSI- IYKTOB
361 TIpu
TiepeBa-
pUBaHUN
0EJIKOB
Momib- | Hutpatpe- | Boccra- Cnaboe bonbeumn-
neH, Mo | nykrasza HOBJICHWE | 3aMen- CTBO TIPO-
HUTpaTa JIeHWe IIYKTOB
JI0 HUT- pocTa;
PHUTA B “«QKOT»
npotiecce | dacanu

CNPABOYHMWEK WKONBHMWKA
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I 2 3 4 5 6
Monub- | Hutpatpe- | cuHTe3a
neH, Mo | nykraza AMUHOKWC-
JIOT Y pac-
TeHWIA
Hwrpore- Dukcanms bonbirmz-
Hasa asora (y CTBO TIPO-
TIpOKa- IYKTOB
PHOT)
bap, B Tonekoy | AHO- bop He
pacTeHWi. | Manb- HyXeH
Hopmane- | HEIi
HOE J1e- POCT U
JieHne OTMUpA-
KJIETOK HUe Bep-
MEPUCTEMEI| XyIlIeK
TIO0ETOB;
«CepLe-
BUHHasI
THWJTEB»
CBEKJIEL;
pacTpec-
KUBaHNe
crediein
ceNbie-
pest
Otop, F | ¥V xuBoT- Kommo- Ycko- Moanoxo,
HBIX CBA3aH | HeHT 3y0- psieTcs | B HEKO-
C KalblMeM | Holt aManu paspy- | TOpBIX
B BUIIE 1 KocTelt LeHue | MectT-
thropuna 3y00B HOCTSIX
KaJIbITNs TIATREEBasT
BOIA
Hon, 1 Tupokcun | Perynsammsa 300; Mapckue
(BBICILIUM YPOBHS Kpe- TIPOIYK-
pacTeHusM, | OCHOBHOTO TUHU3M | THI, CQOJTh
TI0-BUIU- o0MeHa y OeTEN
MOMY, He
HYKeH)
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—
Hanboaee nssectHbIe TprbObI-ITapa3nThI
Omden | 3abone- Xozaun Tpud Hpumeuanue
8anue
Oomy- Kapto- Kapto- Phyto- Bri3Bana kaptodens-
cota thenrHaa | denw phthora HEI Toson B MipnaH-
THWIE infestans v B 1845 1, Bpe-
3yJIETaTe OQJBILIAS
YacTh HACEIEHMSI
OBUIA BRIHYKAEHA
SMUTPUPOBATH
B AMEpPUKY
Jloxnaa | Bunorpan | Plasmopara | BeizeiBaeT onnHy
MYYHM- viticola 13 CAMBIX OIYCTOLLIN-
cTas TEJILHBIX OQJIe3HEN
poca BUHOTPAIHWKOB.
(M- CnyJaiiHo 3aBe3eH
JIBIO) B EBpony 13 Ame-
pyku B XIX B.
JIvk, Peronospora | Bei3eiBaer, kak
Tabax, Spp. TIPABWIIO, HE QYEHB
KarycTa, OTIacHEIe 3a0a1e-
JaKpUOIh BaHUs
(Bona- Pr16a Saprolegnia | MHoTHe BUIBI
Hasl) 1 UKpa Spp. HAHOCAT CEPREIHBIN
TUIeCeHb yiIEpO prIdapPa3BO-
HBIM XQ3AMCTBAM
Zygomy- | Markasa | S6noku Rhizopus Bri3eiBaet, Kax
cota THWIh uapyrue | stolonifer TIPABWIIO, HE QYEHB
TUIOZBI OMacHoe 3a0aJ1e-
TIPY Xpa- BaHME
HEHUH
Ascomy- | Hacto- | Xmens, Erysiphe n OracHEIe Tapa3uThI
cota A11as xnedHele | TIpencTaBy-
MyYHHC- | Z1aku, TEJT JPYTUX
Tasg poca | A0JIOHU, POIOB.
DO3BI
W Ip.

CNPABOYHMWEK WKONBHMWKA
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Omden

3abone-
BaHUE

Xozaun

Ipuo

Hpumeuanue

Ascomy-
cota

E. graminis
TIOpaxaeT
TIOCEBHI 3ep-
HOBBIX

CrocobHEBI HAHECTH
3HAUYNTENBHEIN
SKOHOMWYECKUN
yiIepd, 0OCOOEHHO

B 3€PHOBBIX XO351A-
CTBax

Tonnann-
cKasl
0OJIe3HE
BSI3a

Bssel,
WIBEMEI

Ceratocystis
ulmi

B pezynrrate
3a0QeBaHNA,
BBI3BAHHOTO 3TUMU
TpudaMu, KaTacTpo-
thruecKy CHU3WIACH
YHCJIEHHOCTE BA30B
BO MHOTUX MECTax
3eMHOTO 1Iapa,

B TOM YUCJIE B AMe-
prke, Beniko-
OpUTaHWUW U OPYTHX
cTpaHax EBporisr

bypas
THWIh

Koctou-
KOBEIE
TUIQMH,
(Tpy1um,
CIIVBEI
W Ip.)

Monilinia
fructigena

Bos3boynurens omac-
HOTO 3300JIeBAHNS,
PacTIpOCTPaHEHHOTO
TIO BCEMY 3EMHOMY

Hapy

ITapiia
A0JI0HE

Honouum

Venturia
inaequalis

OnyvH U3 caMEBIX
CEPRE3HBIX TIApA3U-
TOB s10/10HE. [Topa-
XKaeT JINCTES, BETBU,
3aBA3aBILNECS
TUTOIBI, OC/1a0ua4
JEepeBO U yXyIlIas
KAuecTBO TUIONOB

CrophI-
HES

Poxe

Claviceps
purpurea

Obpaszyer ckiepo-
1IMU, U3BECTHBIE
TION, HA3BAHUEM
«CTIOPBIHES», HA
MeCTe 3aBA3N.
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buoaoruga

—
Omden | 3abone- Xozaun Tpud Hpumeuanue
8anue
Ascomy- CHOpEIHES COnep-
cota XKUT anKaJOUIH,
OJIM3KUE K TAJLTIO-
umHoreny JICH;
TIPY TIOTIANAHUUN
B TTULITY MOXET
BHISEIBATE JIETANh-
HBIA MCXQ]T
Yépuas | Poswr Diplocarpon | Brei3siBaeT 0OBI9HOE
TIATHU- rosae 3a00JIeBAHNE PO3
CTOCTh
Actiep- Jonw, Aspergillus Bri3eiBaeT 6os1e3HE
TUILIES TITULIRI fumigatus JIETKUX, TIOXOXYIO
(«1€TKIC Ha TyOepKyJIe3
tep- (y moneit — penxo).
Mepa») JTOT Ke BUI, TpUOOB
WHOTIA BEI3BIBAET
TIIECEHE CEHA
Basidio- | Pxas- Mnuorue | Cambie CrnocoOHEBI HAHECTH
mycota | YMHA pacTeHus | pazHbIe OQNBLLION 3KOHO-
(600, [Puccinia MMUeCKHI yiIepo.
XJeOHBIE | graminis Ha noBepxHoctn
ZIaKH, (u€pHas JIUCTREB U CTEONEH
TBO3NMKA) | pKaBUMHA BUIHHI TIITHA U3
cTedJien CIIQP, YacTO OKpa-
MMIEHWIIE), | LIeHHEIE B PXKaBhIN
Albugo LIBET
(«Oenag
PXXaBUMHA»)|
Tonosua | Muorne | Cameie (O0pasyloT Maccy
pacTeHus, | pa3Heie YEPHBIX, KaK caxa,
HaTpH- [Ustilago criop. Hanocar
Mep, IyK, | avenae (phix- | OQIBLIOH 3KOHOMH-
XJIEOHBIE | J1asi TOJIOBHA | YECKWHA y1IepO B OC-
sNaKku 0Bca)| HOBHOM 3pHOBBIM
XOQ3AMCTBAM.

CNPABOYHMWEK WKONBHMWKA
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—— FcTECTBEHHBIC HAYKH

Omdea | 3abone- Xozaun Tpud Hpumeuanue
8aniie
Basidio- MoaoxeT OBITE 3apa-
mycota KEHO CaMo 3epHO,
YTO AENAET €70
HEMPUTOIHEBIM 117151
WCTIOB30BAHUS
Fungi Crpu- Yenosek | Trichophyton | BeiseiBatot c1pu-
Imper- TYLIAH Spp. U Ip. TYLIWH JTALIAi
fecti JWLLIATA, (yalle BCTpeuaeTca
Tpuod- y JeTeil), a Takxe
KOBBIE TPUOKOBBIE 3a00-
3abote- JieBaHWs HOT (TIpe-
BaHWS MMYILIECTBEHHO Y
B3pocibx). Kox-
HBIe 3a0071eBAHNA
Bunr Kaprto- Fusarium TTopaxaet nipo-
thenb, Spp. BOIALLYIO TKaHE,
JIEH, BBI3EIBAA YBAIAHUE
TOMATHI, pacTeHui
OaHaHBI
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DIKOAOTHUS

Pacnpe,A,eAeHme " MUTPALM MACC BEIJeCTBA JeMAN

Ammocghepa, macca, m 5210
Mupoeas cywa, Km’:
0B1as TJI0MIANE; 150 - 108
TUIOLIANE, 32 UCKII0UeHHEM TEPPUTOPUHN, 135-10°
3aHATON JIeNHUKAMU;
TUIONIANE, 3a UCKJIIOUEHUEM TeppUTOPHH, 120 - 10¢
3AHATOW JeIHUKAMW U OECTIONHBIMU TTYC-
THIHAMM
Pacmumenvrnocme cyiuu (0o Hapy-
werHuss yeioeexom) ™, m:
XK1Basg Macca; 6,25+ 1012
cyxasi Macca 2,510
Cpeanuueckoe getecmao HOUBEHHO20
€205, M:
JIECHBIE TIONCTWIKU, CyXas Macca, 0,2 1012
AKKYMYJIALIWMA Topa, cyxad Macca; 0,5 1012
TIOYBEHHBIN TyMYyC, CyXxad Macca; 2,410
cyMMa 3,1-1012
Jemrasn Kcpa, m:
TPaHUTHEIH CJI0M KOHTMHEHTATRHOTO GJ10Ka; 8200 - 101
ocamoyHas 060JI0uKa: 2400 - 101
TJWHEl ¥ TAMHUCTRIE CIAHIIH, % 50
TMeCKHU Y MeCYaHukKu, %; 21
KapOOHATHERIE TTOPOIH, % 29
Mupoeoii oxean:
TUIOLIANE, KM 360 - 10°
00BEM, KM?; 1370 - 108

CNPABOYHMWEK WKONBHMWKA

219



(hOTOCUHTE3UPYIOLLINE OPTAHUIMEI, CyXas 3,4 10°
Macca, T;
PacTBOPEHHOE OPTaHNUECKOE BELIECTBO, 4110 - 10°

cyxast Macca, T;

pPacTBOPEHHEIE CONU (CPEIHSI CONEHOCTE 47,95 - 1013
OKeaHW4ecKol Boaw 3,5%), T

Mupoeas cywa:

OMOIOTUYECKUI KPYTOBOPOT (ITPOAYKIINA 172 - 19
(hoTOCHHTE3a — AeCTPYKIIUS OTMEPLIETO
OPTaHWUECKOTO BellleCTBa) — MPOAYKIIMS
PACTUTENBEHOCTH A0 €€ HApYLUeHWs Yesio-
BEKOM, Cyxasl Macca, T/Tox;

KPYTOBOPOT BOIHI, JI/TOI; 129+ 10°

HCTIApEHHNE C TTOBEPXHOCTH CYLII!

C IpEeHNPYEMOIT YaCTH CYLIH; 62105
¢ 6ecCcTOUHOM YacTy CYLIH; 7,510
CyMMa 69,5 - 1013

Ammocghe prbte ocadxu, 4i/200

Ha IpeHUpYyeMOli 4acTy CYLIH, BKJIoUas 106 - 101
44 - 10'* 5/ronm ocankoB OKEAHNUYECKOTO
TIPOUCXOXKIEHUS (CpenHsis MUHepaaIu3alins
aTMOCEPHEBIX 0CANKOB 25 MT/1);

Ha 6eCCTOUHOIM YacTH CYILH; 7,510
cyMMma 114,5- 105
Cmok 8006t ¢ CYlul 8 OKeaH, BKAIOUAS 44 - 105

3+ 10" cmox ¢ a2ednuxo8, 41/200:

BEIHOC PAaCTBOPUMEIX COJIel ¢ peuHEBIM 4,9-10°
CTOKOM (CpenHsas MUHEpanu3alusa BOIE
pek 120 mr/n), T/ron;

BEIHOC B3BecCeil ¢ peuyHBIM CTOKOM, T/TOH 20,5 107

Kpyeoscpom noiau, m/200

TMOCTYTIJIEHWE TTRIJIEBEIX YACTUIL C CYIITU 5,8 10°
B Tpomochepy;
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ORKOAOTU

ocaxIeHue MEIJIEBRIX YaCTHIL Ha TTOBEPX- 4,0 10°
HOCTE CYIIIH;

BEIHQC TIEJIEBRIX YACTHII B OKeaH 1 00- 1,8 10°
J1ACTh JIRIHUKOB

Mupoeoii oxean:

OWOJIOTHYECKUI KPYTOBOPOT (DOTOCUHTESU - 110 - 10°
PYIOLLIMX OPTaHM3MOB, CyXas Macca, T/TOJ;

UCcTIapeHue ¢ TTOBEPXHOCTY OKeaHa, J1/To; 456 - 101
aTMochepHEIe 0CaIKy Ha TOBEPXHOCTH 411 - 105

oKeaHa (cpenHasa MUHepaau3alus
atTMochepHHBIX ocankos 10 mr/n), n/ron;

TIEPEHOC aTMOC(epHEIX OCaIKOB C OKeaHa 44 - 101
Ha CYIIY, J1/Tox

*BuoMacca TTpUPOIHOI pacTUTENRHOCTU K HACTOALIEMY BpeMeHU
yMeHbIIMIack Ha 20—25%.

ITo peakunu doToCcHHTE3a CBA3RIBaHKWE 1 T yriepona yrJeKHCIoro

rasa COMPOBOXIASTCS BEIIENeHWEM 2,7 T KUcaopona.

Kanmaruueckme odAacTm demMan
10 ODeCIIeYeHHOCTH CYIIIN BOAOT

Kwumamuueckue otnacmu Cpeduezodosoe
KOAUYECMBO 0CAOK08, MM

CBepx3acylUINBEIE 1020
3acyluuiBeeie 50—200
YMepeHHo 3aCylUIMBEIS 300—500
HopmanwHbie (YMepeHHO BlaxHEIe) 500—800
Brnaxnrre 8§00—900
MN306pITOUHO BIaXHBIE 1500—2000
CBepxBiaxHEIe 3000—5000
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['OAOBOTI BOAHDBIN OaraHC JeMAn

Fnemenmpt 800H020 Gasanca O6sém, km’
Jlpenupyemas uacme cyuiu

Ocanxwu 106000

Peunoii ctok 44230

Hcmapenne 61770
beccmounasn wacme cyuu

Ocanxu 7500

HMcnapenune 7500
Mupoeoii oxean

Ocanxwu 411600

TMpuTox 44230

PEUHBIX BOX

HMcnapenune 455830
3emiasa 8 Ueaom

Ocanxu 525100

HMcnapenune 525100

BbIAeAeHMG KMUCAOPOAA PACTUTCAPHOCTHIO CYIIIN

Tun pac- | Codep- | Pacxod Buidenenue kucaopoda
mumenb- | xcanue | Ha dbi- N N
nocmu | verepoda | xamue | ©PACHMe ¢ yuémom pacxoda
enpu- | (15%), | armu- Ha deixanue
pocme | myiad | CAUEIPE L pend | 108 a8 ko
(40%) poc, m/ka | 00 6 200
o /KMj' 8 200
ApKTH- 40—100 | 6-—15 107267 | 123-307 | 86215
yecKue
U KycTap-
HUKOBEIS
TYHAPHI
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Tun pac- | Codep- | Pacxod Betdenenue kucacpoda
mumeénb- | xmeanue | na doi- N N
nocmu | yenepoda | xanue 8 pacuéme ¢ yuémom pacxoda
enpu- | (15%) Ha haxmii- Ha Qwixanue
pocme m/fcmf HeCKILL 1pl- m/am? | 1P - mi/um?
pocm, i /KM

(40%), 8 200 8 200
m 8 200

Ensuuku | 180—340 | 2751 | 481-908 553— 387731

CeBepHOIt 1044

W I0XKHOU

TAUTHU

Jy6paBel 360 54 961 1105 773

Cremnu 168—548 | 82—-25 | 1463—449 1682— | 1777360

JIYTOBEIE 515

U CyxXye

IMTonykyc- 48 7 128 147 103

TapHU-

KOBEIE

MYCTHIHU

CaBaHHEI 480 72 1282 1474 1032

Bnaxnrie 1300 195 3471 3992 2794

TPOTTH-

YyecKue

jgeca

Bpeanbie BemjecTsa, sarpssHsionjne
OKPY>KAIOIYIO CPEAY

VeroBrote obo3naverus €pedivix Beugecmt

1i/]lK,,, — ipenenbHO NOMYCTUMAad MaKCUMalbHas pa3oBasd KOH-
LIEHTpAaIINs] XMMUUECKOTO BeILEeCTBA B BO3NyXe HACENEHHEBIX MECT, He
BRI3BIBAIOIIASl BPEAHEIX TIOCIAEACTBUM IS 3MOPOBES 4eloBeKa MpH
BAOBIXaHWW B TeueHne 30 MmuH. Mamepsercs B Mr/m>

L1i/]K - — TipenenbHO NOMYCTUMAad CPeNHEeCcyTOUHas KOHIeHTpa-
11T XMMUUECKOTO BEIISCTBA B BO3AyXe HACENEHHEBIX MECT, He BRI3BI-
BaloIIas BpeOHEIX TTOCIASACTBUN /151 3M0POBES UeI0BeKa MPU HeoTIpe-
NIeNIEHHO JOJITOM BpeMeHU BABIXaHus. M3mepserca B Mr/m>

CNPABOYHMWEK WKONBHMWKA
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11/} K; — TmipenenpHO HOMyCTUMAasd KOHIIEHTpAlMSd XWUMHWYECKOTO
BElIECTBA B BOE, HE BRIZEIBAIOIIAS BPEIHBIX TTOCASICTBUH /15 300P0O-
BES UeJIOBEKA B TEUEHUE BCel ero Xn3Hu. Mamepsercs B MT/J1

Hazsanue u xumuyecxas ghepmyaa | HAKyp | LAK- - 1K,
AzorHag kuciora HNO, 0,4 0,15 40
Ammuaxk NH; 0,2 0,04 2
AnunnH C,HNH, 0,05 0,03 0,1
ApcuH AsH, 0,06 0,002 —
Aueron (CH;),CO 0,35 0,35 —
benson CHg 1,5 0,1 0,5
Bpowm Br, — 0,04 0,2
Juokcun azora NO, 0,085 0,04 —
Juroxkcun ceprl (CepHUCTRIT 0,5 0,05 —
ras) SO,

JAucynsdun yraepona (cepoyr- 0,03 0,005 —
nepon) CS,

Hon I, — 0,03 —
Meranon CH;OH (MeTunoBeIit 1 0,5 3
CITAPT)

Monookcun yriaepona (yrap- 5 3 —
HBIH Ta3) CO

O30n Oy — 0,03 —
Mupunun C;HN 0,08 0,08 0,2
Pryre Hg — 0,0003 0,0005
Cepnasg kucnora H,SO, 0,3 0,1 500
Ceposonopon H,S 0,008 0,008 —
Cynwdar menu CuSQOy, 0,009 0,004 0,1
Terpaxnopun yraepona CCly 4 0,7 0,3
Tonyon C;H;CH; 0,6 0,6 0,5
YkcycHas xuchora CH;COOH 0,2 0,06 —

224

TOAHHH FHUWKAQNEAWSYECKWH




ORKOAOTU

Hazsanue u xumuuecrkas gopmyna | HAKy,p | TLAK - LK,
®enon CcH;OH 0,01 0,003 0,001
®opmansnerun HCHO (meta- 0,035 0,012 0,01
HAJIb)

®ochop Genwrii Py — — 0,0001
Otop F, 0,02 0,005 —
Oroposonopon HF 0,02 0,005 1,5
Xnop Cl, 0,1 0,03 —
Xnopun 6epuninug BeCl, — — 0,0002 (Be?")
Xnopun prytu (IT) (cynema) HgCl, — 0,0003 0,005
Xnoposonopon HCI 0,2 0,2 300 (Cl)
Mianun kanuga KCN — 0,01 0,1
Hwanosonopon HCN — 0,01 0,1
Sranon C,H;OH (atunoswrii 5 5 —

CITAPT)

HpeAeABHO AOIIYCTMMOC COACPIKAHMUEC XMMNYCCKUX
JACMCHTOB B IITMIJEBbIX ITPOAYKTAX

1i/]K;, — TipenentHO OOMYyCTUMAas KOHLEHTpaluusa (IOMyCTUMOe
OCTaTOUHOE KOJMUECTBO) XMMUUIECKOTO BELIECTBA B MPOMYKTax MUTA-
HW$, HE BBRI3EIBAIOIIAA BPEIHEIX TOCIEACTBUN /1 300POBEA Ue/OBEKA.

HM3mepsieTcst B MT/KT

Xumuueckuii LK p
JAementm puioa | maco | mosoxo | xuel | osowu | ¢ pykme
ATIOMUHNH 30,0 | 10,0 1,0 20,0 | 30,0 20,0
Keneso 30,0 | 50,0 3,0 50,0 | 50,0 50,0
Hoxn 2,0 1,0 0,3 1,0 1,0 1,0
Kanmuit 0,1 0,05 0,01 0,022 | 0,03 0,03
Menn 10,0 5,0 0,5 5,0 10,0 10,0
CNPABOYHUK WKONBH KA 225
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e LCTECTBEHHBIE HAYKU

Xumuyeckuil LK p
daemenm putoa | maco | moaoko | xaeb | osow | dpyxme
MEIITBEIK 1,0 0,5 0,05 0,2 0,2 0,2
Huxkens 0,5 0,5 0,1 0,5 0,5 0,5
Onoso 200,0 | 200,0 | 100,0 — 200,0 100,0
PryTs 0,5 0,03 | 0,005 | 0,01 | 0,02 0,01
CauHell 0,1 0,05 0,05 0,2 0,5 0,4
Cenen 1,0 1,0 0,5 0,5 0,5 0,5
CypeMa 0,5 0,1 0,05 0,1 0,3 0,3
OTop 10,0 2,5 2,5 2.5 2,5 2,5
Xpom 0,3 0,2 0,1 0,2 0,2 0,1
Hunuk 40,0 | 40,0 5,0 25,0 | 10,0 10,0
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[eorpadm:. [eosrorns

[ TaaHeTa 3emas

DKBaTOpUankHBIN panuyc 6378,160 kM
TMonapHEIit paguyc 6356,777 xm
Cpennuti paguyc 6371,032 kM

Macca

5,976 - 10% xr

Oorém

1,083 . 10'2 km?

CpenHsas TNIOTHOCTE

5518 xr/m?

CxopocTh BpalleHus (¢p — reorpapuueckas
LIAPOTA)

0,4651 cos ¢ kM/C

CpenHss CKOpOCTh 00pallleHus BOKPYT
Conuiia

29,765 xMm/c

CpennHee pacctogHue oT CoNHLA

149,6 MaH KM

DKCIEHTPUCUTET OPOUTEI

0,0167

yTCKOpeHHe CHJIHI THXKECTH HA TTOBEPXHOCTH

9,80665 M/c?

IleHTpobexHOE YCKOpEHWE HA 3KBATOPE

0,033915 m/c?

TTepBas KocMUyecKas CKOPOCTE

7,9 xM/c

Bropas xocmuueckas (mapabdonndeckasi)
CKOPOCTH

11,2 xMm/c

O0611as TIoUANE TTOBEPXHOCTH

510,2 muiH kM2

TTnouank MaTepuKOB U OCTPOBOB

149,1 muta kM2 =29,2%
3eMHOI1 TIOBEPXHOCTH

[Tnouans oKeaHoB

361,1 mta kM2 = 70.8%
3eMHOI1 TIOBEPXHOCTH

CpenHsa BEICOTA MAaTEpUKOB (Hal ypOB-
HEM MOPH)

860 M

CpenuHss T1yd01Ha 0KeaHOB

3700 m

Macca okeaHoB

1,45 102 xr

CNPABOYHMWEK WKONBHMWKA
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FeOXpOH OAOTHMYECKAs ITIKAaAa

o Zpamema Cucmema Hauano Hau-
3 - (spa) (nepuod) (man nem |  menob-
E S HA3A0) HOCIb
o g M
S (Mman
e}
aem)
Kaiinozofi- YerpepTrunas 1,6 1,6
ckag 65 (AaHTPOTIOTEHOBEIIT)
Heorenosas 24,6 23,0
’§ (HEQTeHOBHIH)
§ IManeoreHosas 65 40,4
%‘: (rmaneoreHOBHIN)
S Meazozotickas | Menosas (Men0BOA) 144 79,0
183
KOpckas (ropckuif) 213 69,0
TpuracoBas (TpHUacoBEIA) 248 35,0
& | Bepxumit | TTepmckas (rrepMcKiif) 286 38,0
C; 1ae030i
3 KamennoyronrHas 360 74,0
% (KaMeHHOYTQJILHEBIT )
xp}
8 | Cpenuwnii | JeBoHckas 408 48,0
'c;cs Maneo30i | (IeBOHCKWIA)
Cunypuiickag 438 30,0
(cunypuiicKuii)
Huwxuuit | OpnoBukckas 505 67,0
maneo30i | (OpIOBUKCKUH)
Kem6puiickasa (keM6- 570 65,0
PUICKUT)
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Teorpadpmsa. I€OAOTUS

o | Jonomema | Spamema (5pa) Cuc- Hauano Hau-
S (304) mema | (man aem | mens-
g (nepuod) | mazao) HOCMb
é‘? (MAH
aem)
= | Bepxuwii Benn- 80
3 | (mo3nHwui) cKasi
g | mpoTtepo3oii (BeHI-
i 1080 CKUit)
= BepXHMIT (110311~ 65020 350
HUH) pudeit
= | cpennwii 1000350 350
'g* (cpenHwmit)
A~ | pudeii
HIKHUWI (paH- 135020 300
HMIT) pudeit
Huxnanii Bepxsisg uacts 1650+50 250
(panHUi) BEPXHUH (TTO31-
TIPOTEPO30H | HUI) Kapeanii
(Kapesii) Huxnsas yacTs 190050 600
850 HUXHWH (paH-
HUIT) Kapenui
= | Bepxumii 2500150 650
% (mo3nHWI)
Hyxnawnit 3150+50 >400
(panHUIA)

PacripocTpasenie 3AeMEHTOB B IIPUPOAE

Dusieckas pacripocmparéHmo cny aremeHnob
XUMHWYeCKHe 3JIeMeHTRI pacTIONIOKEHH B TIOpsIIKe YORIBAHMS X (hM3NUeCKOM
PACTIPOCTPAHEHHOCTH (T. €. X MACCOBBIX IQJIEH) B 3¢MHOI KOpe.
3eMHas Kopa (obiuas Macca nipunsaTa 3a 100%) — aro:
aumocehe pa (TBépnas obonouka Ha Thyduny 1o 17 km) — 93,06%;
2ucpoche pa (Bona Mopeit 1 okeaHoB, 03¢p 1 pek) — 6,91%;
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ammocghe pa (BO30y1lIHAas 0007109Ka HA BRICOTY 10 15 kM) — 0,03%.
PanmoaxkTiBHEIE 2J1eMEHTH, He MMeIollMe CTabWIBHBIX M30TOIMOB,
0003HaYeHEl 3HAYKOM *.

e A -

—_ = =

14.
15.

16

O
Si
Al
Fe

S
. N

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Rb
F
Ba
Zr
Cr
Ni
Sr
v
Zn
Cu
W
Li
Ce
Co
Sn
Y

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Nd
Nb
Pb
La

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Pr
Sc
Hf
Dy
Ar
*U
Yb
Er
Ho
Eu
Tb
Se
Lu
Sb
Hg
Cd

65. TI 81. Re
66. Bi 82. Kr
67. Tm |83. Xe
68. In |84. *Ra
69. Ag |85 *Pa
70. 1 86. *Ac
71. Ru |[8&7. *Po
72. Os |[88. *Rn
73. Pd [89. *Tc
74. Te |90. *Np
75. Au | 91. *Pu
76. Pt [92. *Fr
77. Ne |[93. *Pm
78. He |[94. *At
79. Ir
80. Rh

OcTansHBIE 371EMEHTR B IPUPOAE OTCYTCTBYIOT.

Krapru anemennol
HpHBeﬂ,eHT:J KIIApKH XUMHWUYCSCKHUX 3JICMCHTOB, BHIPAXKCHHEBIC MAacCO-
BOW moneit (%) syneMeHTa B 3eMHOW KOpe. DJIeMEHTH PacTiOIOXeHB
B TIOpsAKe YORIBAaHWSA (DU3MIECKOUN pacTTpOCTpaHEHHOCTH.

1
2
3.
4.
5
6

O
Si
Al
Fe
Ca
Na

49,500
25,800
7,5700
4,7000
3,3800
2,6300

7.
8.
9.

10.
11.
12.

K
Mg
H
Ti
Cl
P

2,4100
1,9500
0,8800
0,4100
0,1900
0,0900

13. C 0,0870
14. Mn 0,0850
15. S 0,0480
16. N 0,0300
17. Rb  0,0290
18. F 0,0280
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19. Ba  0,0260 25 Zn  0,0120 |31. Sn  0,0035
20. Zr  0,0210 |26. Cu 0,0100 [32. Y 0,0026
21. Cr  0,0190 [27. W  0,0064 |33 Nd 0,0022
22. Ni 0,0150 28. Li 0,0060 |34. Nb 0,0019
23, Sr 0,0140 29. Ce 00,0043 |35 Pb 0,0018
24, 'V 0,0140 [30. Co 0,0037
HUTOTO 99,98 mac.%

OcraneHbie 371eMeHTH (B cymme) — 0,02 mac.%.

Xumueckas pacrpocmpaneHHo (s 21emeHnol
XUMUUYecKWe 3JIeMEeHTHl PACTIONOXEHB B TTOPANKE yOBRIBAHUA XUMU-
YeCKOM pactpoCTpaHEHHOCTH (T. €. MX aTOMHOM 00U, %) B 3eMHOH
KOpe.

O 55,0000 | 11. C 0,1290 21,V 0,0049
Si 16,3500 [ 12. C1  0,0950 22, Zr  0,0040
H 15,5200 | 13. P 0,0520 23, Ba  0,0034
Al 45990 [14. Mn 0,0280 24, Ni  0,0032
Na 2,0300 [15 S 0,0270 25, Sr o 0,0029
Ca 1,5000 [16. F 0,0260 26. Cu  0,0028
Fe 1,490 [17. N 0,0250 27. Zn  0,0015
Mg 1,4200 |18. Li 0,0160 28. Co 0,0012
K 1,1000 [19. Cr  0,0064 29. Be  0,0011
10. Ti 0,1520 |20. Rb  0,0060 30. B 0,0006
HUTOIO 99,99 atoMH.%

OcraneHbie 371eMeHTH (B cymme) — 0,01 atomH.%.

e A

Cocmal avmochepot
XuMuueckre 3JIEMEHTHl PACIIONOXEHBI B TOpPsAKE YOBIBAHWS WX
MaccoBoil nonau (%) B auTocepe.

. O 46,6000 |3. Al §8,1300 5. Ca 3,6300
2. Si 27,7200 4. Fe  5,0000 6. Na 2,8300
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7. K 2,5900 17. C 0,0320 27. Cu  0,0045
9. Ti 0,4400 18. Cl 0,0200 [28. Y 0,0040
8. Mg 2,090 19. Cr  0,0200 129. Li  0,0030
10. H 0,1400 |20. Zr 0,0160 |30. Nd 0,0024
11. P 0,1180 21.  Rb  0,0120 31. Nb 0,0024
12.  Mn 0,1000 22. 'V 0,0110 32. Co  0,0023
13. F 0,0700 |23. Ni 0,0080 |33 La 0,0018
14. S 0,0520 24, Zn  0,0065 34. Ga 0,0015
15. Sr 0,0450 25. N 0,0046 35. Pb  0,0015
16. Ba 00,0400 [26. Ce 0,0046
HUTOTO 99,75 Mac.%

OcTaneHbIe 371eMeHTH (B cymme) — 0,25 mac.%.

Cocmal aucCpocepnbi
XuMdecKue 3JeMeHTRl PACTIONIOXKEHE! B TTOpANKe YORIBAHUA WX Mac-
coBOl nonu (%) B runpocepe.

1 O 85,6000 | 5. Mg 0,1326 9. C 0,0028
2 H 10,7800 |6. S 0,0928 10.  Sr 00,0009
3. Cl 1,9870 7 K 0,0416 11. B 0,0005
4. Na 1,1050 8.  Br  0,0068

HUTOTO 99,75 mac. %

OcTaneHbIe 371eMeHTH (B cymme) — 0,25 mac.%.

Cocmal ammocpepoi
TMpuBeneHo conepxkaHue Ta30B B CyXOM Bo3ayxe (BOJIM3U TTOBEPXHOCTH
3eMn) B OOBEMHEIX M MACCOBBIX JOJISIX:

CpenHssd TUIOTHOCTE CyXoro Bozayxa 1,2925 r/n (ripu H. v.);

CpenHsisl OTHOCUTENRHAsA MOJeKyasipHasi Macca Cyxoro BO3ayxa
28,966 a. e. M.

PacTBOprMOCTE BO3MyXa B BOJIE:

0,036 /100 T Boger ipu 0 °C;

0,022 /100 r Boms! tipu 25 °C;

27,86 mu/100 v Bomer ipu 1 atm. u 0 °C;

18,58 mn/100 r Bons! ipu 1 at™. 1 25 °C.
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laz | Obsémuas | Maccosan | Taz | Ob6eémuas | Maccosas

doas, % doas, % doas, % doas, %
N, 78,0900 75,5200 Kr 1,1-10 3,2-104
0, 20,9400 23,1300 H, 50-107 3,5-10°¢
Ar 0,9320 1,2853 N,O [2,5-10 3,810
CO, 10,0318 0,0483 CO 1,0- 1073 9,7 -10°°
Ne 0,0018 0,0013 Xe 8,5-10°¢ 3,9-10°°
He 4,6 - 10+ 7,2 107 0, 2,0 - 107 3,3- 107
CH, [1,5-10" 8,310

Jpyrue raser (H,O, SO,, NH;, HCI, HE Pb, Hg, I,, NO, Rn):
(B cymme) < 00,0036 o6néMHu.% < 0,0145 mac.%.

KusHeHHO BakHbie 2IAeMeHTbL
XHMH‘-IGCKHG SJIEMCHTEI PACTIQOJIOKEHEI TIO Y6T:»IB21HHIO HX MElCCOBOIL;I
noau (%) B opraHu3Me B3pOCIOTro 4eI0BeKa.

1. O 65,040 |6. P 0,800 11. Mg 0,100
2. C 18,250 7. K 0,270 12. Fe 0,010
3. H 10,050 |8 Na 0,260 13, Si 0,010
4. N 2,650 9. Cl1 0,250 14. Zn 0,010
5. Ca 1,400 10. S 0,210 15. Al 0,001
HUTOTO 99,311 mac.%

OcTanvHbie 3neMeHTH (B cymme) — 0,689 mac.%.

MMUKpO3/1eMeHThI, CYIMIeCTBEHHbIE I JKU3HH Y€JI0BEKA,
AKHBOTHBIX M PACTEHHIA
1-102mac.% — F, Mn, Cu, Br, I;
1-10*wmac.% — B, Ti, As, Pb;
110 mac.% — V, Cr, Co, Se, Mo, Sn.

CTTPABOYHWEK

CoaepxaHiie BoJbl B OPTaHU3Me B3POCIOT0 YeI0BeKa
26,5 mac.% — BHYTPUKIIETOUHAs BOIA;
46,0 mac.% — BHeKJIeTOUHas BOIA.

WKONbHMWKA
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YacTu cBera

Hazeanue Iowads Beicoma, m
man | %om nao- | (peduns | Hauboab- | Haumensb-
km? | wadu cywu was was
Azns 44,1 29,8 950 8848 —395
AMepuka 42,1 28,5 650 6960 —85
Adpuka 30,3 19,6 750 5895 —153
Anrapkruga | 13,2 9,3 2200 5140 —
Espona 10,4 6,8 300 4807 —28
ABCTpanuA 8.9 6,0 350 5029 —12
1 OxeaHus
Bricouarimie ropHbie CucTeMBbl
Qacms ceema lepnas cucmema Bepuuna Boicoma, m
EBpona ANBITBI Monbnan 4807
Creppa-Hesana Mynacen 3478
IMupenen AHeTo 3404
A3us Tumanan DBepecT 8848
Kapakopym Yoropu 8611
KyuenyHe Vnyrmysrar 7723
Adpuka BocTouno-Adpukanckoe | Knnumanm- 5895
TUIOCKOTOPhE Xapo
MuTymba Maprepura 5109
Spuornickoe HArophe Pac-JHauren 4623
AMepuka AHIEI AKoOHKarya 6960
Kopnuneeprr Max-Kunnn 6194
Asctpanusa | Octpos Hosas IsuHed Jxas 5029
1 OxeaHus
Tamaiickue ocTpoBa Mayna-Kea 4205
Octposa Hosag 3enannusa | Kyka 3764
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Qacms ceema lepnas cucmema Bepuuna Boicoma, m
ABCTpanusi | ABCTpaluicKue ANBITBI Kociomko 2230
1 OxeaHus
AnTapkTuna | 3emiasa DiucyspTa Buncon 5140
Camble BBICOKME AEMCTBYIOI]NUE BYAKAHDI
Hacme ceema Hazsanue Mecmonaxoxncdenue | Beicoma, m
EBpona DTHA Octpos Crimnnus 3340
XBanHaganecxHykyp | Octpos Mcnannus 2119
Texna Octpos Mcnanoua 1491
Bezysuii Hranus 1277
Azus JemaBeHn HMpan 5604
Kmouesckas Comnika | IToayoctpoB Kam- 4750
yaTka
Kepunuu Octpos CymaTtpa 3805
Oyn3uama OcTtpoB XOHCIO 3776
Adprka Mepy Tanzanus 4567
Kapucumbu Pyanna 4507
®axo Kamepyn 4070
Tetine Kanapckue octposa 3718
Amepurka Opucaba Mexkcuka 5700
CeepHast ITommokaremneTnin Mexkcuka 5452
Candopn Andcka 4939
AMepuKa JIBONBARTBIKO Hunm — ApreHTriHa 6723
HOxHan Can-Tlenpo Yunu 6154
AnTohanns ApreHTUHA 6100
ABcTpanusa | Mayna-Jloa OcTtpos TaBaiin 4170
1 Oxeanns Pyamexy HoBag 3enannus 2796
VnaByH Octpos HoBas 2300
bpuranus

CNPABOYHMWEK WKONBHMWKA
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Hacme ceema Hazsanue Mecmonaxoxcdenue | Boicoma, m
AHTapK- Dpeldyc Octpos Pocca 3794
THIA
Kpymnnenmme apxumneaarn n octposa
Hazeanue Iowaos, Mecmonaxoxcdenue
moic. KM’
Poccusn
HoBasa 3emns, ocTposa 82,6 bapenteBo n Kapckoe
MOpH
B mom uucae:
CeBepHHIit 48,9
FOxHEri 33,3
Caxanuu 76,4 Oxorckoe n AnoHcKoe
MOopH
HoBocubupckue ocTpoBa 38,4 Mope JIartreBEIX 1 BocTou-
HO-CHUOHpCKOe MOpe
B mom uucae:
KorensHrrit 11,7
Hosas Cubupe 6,2
bonwuroit JIsxoBckui 53
CeBepHas 3eMJisl, apXUTIeaar 37,6 Kapckoe mope 1 mope
JTarrTeBRIX
B mom uucae:
OxT1a0pECcKoii Peponmoimn 14,2
bonwireBnk 11,3
Komcomorenn 9,6
ITuonep 1,6
3emns Opanna-HMocuda, 16,1 CesepHnuiit JlenoBUTHIH

dPXUIICIIAr

oKeaH W bapeH1eBo Mope
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Hazeanue Iowaos, Mecmonaxoxcdenue
moic. KM’
B mom uucae:
3emnsa Teopra 2,9
3emast Bunsuexa 2,0
Kypuneckue octposa 15,6 Tuxuit okeaHn 1 OxoTcKoe
Mope
B mom uucae:
Hrypym 6,7
IMapamyiuup 2,0
Bpanrens, ocTpos 7,3 BocTtouno-Cubupckoe
1 YykoTcKkoe Mops
3apyoexknaa Espoma
bpuranckue octpoBa 314,2 | ATnaHTHUeCKMii oKeaH
1 CeBepHOe Mope
B mom uucae:
Benvkobputanua 217,8
Hpnanmus 83,6
Hcnannus, octpos 103,0 | ATnanTrueckuii okeaH
1 Ipennanackoe Mope
MInuudepren, apxurmenaar 62,0 CesepHbiii JlenoBUTHIA
OKeaH, bapeH1ieBo n
Ipennannckoe Mops
3apyoexknasa A3zus
bonwsuine 3oHnckue oct- ~1500 | Manouitckuii okeaH, Mops:
poBa HOxno-Kuratickoe, Cyna-
Becy, banpa, AABanckoe
B mom uucae:
Kanumanrtau 735,7
Cymatpa 435,0
CynaBecu 170,0

CNPABOYHMWEK WKONBHMWKA
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Hazeanue Towaos, Mecmonaxoxcoernue
mbic. Km?
sBa 126,5
AmoHckue ocTpoBa 370,0 | Twxuii okean, fnoHckoe
1 Bocrouno-Kuratickoe
MOops

B mom uucae:

XOHCI0 223 .4
XOKKanno 77,7
Kiwocwo 35,6
CUKOKY 17,8
OuIunmUHCKYEe OCTPOBA 300,0 | Tuxuii okeaH, Mopsi:
OummHeKoe,
HOxno-Kuratickoe, Cyany,
Cynasecu
B mom uucae:
JIycon 105,6
MuHganao 94.6
Manwie 30HACKKE OCTPOBA 128,0 | Munuiickuit okeaH, Mops

Tumopckoe w banna

B mom uucae:

Tumop 33,6
drnopec 15,6
Cymbana 13,3
CyMmba 11,2
Monykkckue ocTpoBa 83,7 Tuxuit okeaH, MOps:
Monykkckoe, Cepawm,
banna
B mom uucae:
Cepam 17,1
Xanemaxepa 18,0
MIpu-JIanka, ocTpoB 65,6 Munuitckuii okean

238 TOAHHH FHUWKAQNEAWSYECKWH




Teorpadpmsa. I€OAOTUS

Hazsanue Towaos, Mecmonaxoxcdenue
moic. Km?
TaiiBanb 35,9 Boctouno-Kwuraiickoe
Mope

XaliHaHb 33,7 HOxHno-Kuratickoe Mmope
Kump 9,2 CpenuzeMHOe MOpe
Adpuka
Manarackap, ocTpoB 587,0 | Muouiickuii okeaH
Kanapckue octposa 7,3 ATJIaHTUUECKUI OKeaH
3enénoro MEIca, ocTpoBa 4,0 ATIaHTHUECKUIT OKeaH
MackapeHckue ocTpoBa 4,5 Munuiickuii okeaH
B mom uucae:

Peonron 2,5

Maspukuit 1,9

Cenepuan u LlenTpanbuasa AMepHKa

Ipennannus, ocTpoB 2176,0 | CeBepnrrii JlemnoBUTEIH
W ATIAaHTUYECKUH OKeaHrl

Kananckuii ApkruaecKui 1335,5 | CeBepHntrit JlenoBUTHII
apxurmnenar OKeaH
B mom uucae:

Badbdunosa 3emnsa 476,0

BuxkTopus 213,8

IncMup 202,7
Bonrurme AHTUIRCKME OCT- 209,0 | ATnanTuueckuit okeaH
poBa 1 Kapubckoe mope
B mom uucae:

Ky6a 105,0

Tanu 77,0

Amaiika 11,5

ITyspro-Puko 8,6
Hruioayunnenn, ocTpoB 111,0 | ATnanTuueckuii okeaH

CNPABOYHMWEK WKONBHMWKA
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Hazeanue Iowaos, Mecmaonaxoxcenue
moic. KM’
CayTXeMINTOH, OCTPOB 44,1 TynsoHoB 3anuB
AJleyTCKHe OCTpoBa 37,8 Tuxuit okeaH, bepuHTOBO
Mope

AJekcannpa, apxurnear 36,8 Tuxuii okeaH
Bankysep, ocTpos 32,2 Tuxuii okeaH
Kanwsk, apxunenar 16,1 Tuxuii okeaH
Mansie AHTUIBCKHE OCTPOBA 14,0 ATIaHTUUECKWIT OKeaH
baramckue octposa 11,4 ATJIaHTUYECKUI OKeaH
Keiinn-bperoH, ocTpoB 10,3 ATnanTudecKui okeaH
Koponesn! HapnoTTsl ocTpoBa 10,3 Tuxuii okeaH

HO:xknaa AMepuka

Ornennas 3eMJisi, apXUTIeiar 72,0 ATnanTnaeckuii u Tuxuii
OKEeaHBI

B mom uucae:

Oruennas 3emis 48,0
®onknennckue (ManeBUH- 12,2 ATJIaHTUYECKUI OKeaH
CKHE) OCTPOBA
Hunos 8,4 Tuxuii okeaH
Tanamaroc, ocTpoBa 7,8 Tuxuii okeaH

ApcTpamasa 1 OKeaHus

HoBas I'sunes §29,0 | Tuxuit okean, Mops Apa-
thypckoe u Kopannosoe

HoBasa 3enannus, octposa 268,7 | Tuxuit okean, TacMaHOBO
Mope

B mom uucae:

FOxHEri 150,6
CeBepHHIit 114,7
TacmaHua, OCTPOB 68,4 Tuxuit 1 Uuguickuii
okeaHwl, TacMaHOBO Mope
Bucmapka, apxumenar 50,5 Tuxuii okeaH
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Hazsanue Towaos, Mecmonaxoxcdenue
moic. Km?

B mom uucne:

Hogsas bpuranus 36,6
Hosas Upnannus 8,6
CONOMOHOBH OCTpOBa 40,4 Tuxwuii okean

B mom uucne:

ByrenBune 10,0
Iyapankanan 53
Hogag Kanenonusa, apxurienar 19,0 Tuxwuii okean

B mom uucne:

Hosaa Kanegonus 16,7

duoxu, ocTpoBa 18,3 Tuxwuii okean

B mom uucne:

Burtu-JleBy 10,5
Banya-JleBy 5,5
Tamaiickue ocTpoBa 16,7 Tuxwuii okean

B mom uucne:

Tapatin 10,4
Hosrie IebGpunwl, ocTpoBa 14,8 Tuxwuii okean
AHTApPKTHKA
Keprenen, octpos 6,2 Munuiickuii okeaH
FOxwnag I'eoprus, ocTpos 4,2 ATJIaHTUUECKUI OKeaH
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Kpymnenmme mycTsian

Hazeanue Mecmonaxoxcoernue Tun no aumo- lipubau-
AQCUHECKOMY 3UMEABHAA
XAPaKmepy naowads,
HOBEPXHOCIIUL Km’
Caxapa CesepHas Adppuka | KameHUCTHRITH, donee
TJIMHUCTHIN, 7 MITH
TIeECYAHBIA
Tobou IenTpanwHas KamenucTsiii, 2 MJIH
Azuga, MoHronua | mecyaHBIin
n Kuraii
JIvBuiickas CesepHasg Adpuka, | [Tecuansrii, 2 MJIH
(uacte Caxaphl) | K 3amaay OT HUX- KaMeHUCTRI
Hero Teuenust Huna
AJnaluiaHe LenTpanwHas ITecuansrii, 1 MiH
A3, ceBepHas KaMEHUCTHI
yacTk Kurag
Cupuiickas FOro-3amannas ITecuansrit 1 MaH
A3sus
Kanaxapu HOxHnaa Adpuka TMonynycTeIHHEIN | 1 MAH
Py6-sne-Xanu | FOro-Bocrounas ITecuansrit 600 TrIC.
YacTh
ApaBHUACKOTrO
TIOJYOCTPOBA
Hybwutickas Cesepo-Boctounas | IMecuansrit 550 TrIC.
AdprKa K BOCTOKY
ot Huna
bonrirag Cesepo-3amanHag | [TecuaHsrii, 360 ThIC.
IMecuanas ABCTpanus Y4acTKH KaMme-
HUCTOTQ
Kapakymur Cpennss Azug, IMecuanrrii, 350 THIC.
TypkMenus Y4acTKH TJU-
HUCTOTQ
KrI3pI1KYM Cpenuss Azus, ITecuansrii, 300 TrIC.
VY30ekucTaH Y4acTKH TJU-
n Kazaxcran HUCTOTO U
KaMeHHUCTOTO
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Hazsanue Mecmonaxoxncenue Tun no aumo- lipubau-
AQCUHECKOMY 3UMEABHAA
XAPaKmepy naouads,
ROBEPXHOCMIU Km?
Takna-Maxkan | DenTpansHas ITecuansrii 300 TrIC.
Azus, TapumMmckas
BTIaIHA
Tap 3anangHas 4acTh IMecuanrrit 300 TrIC.
HMuno-Tanrckoit
HU3MEHHOCTH
bonwiras FOxHnasa AscTpa- IMecuanrrit 300 TrIC.
nycTeIHS Buk- | nus
TOpUA
Hedyn HenTpanenast yacts | [Mecuanwrit 250 TrIC.
ApPaBUIACKOTO TIQITY-
OCTPOBA
Perucran Bocrounas yacte TMecuanrrit 40 TrIC.
Hpanckoro Haropea
Hamud FOro-3amnan- ITecuansrii, JnuHa
HOe TTo0epexne KAMEHUCTHIH 2100 kM,
Adpuku LIMpUHA
ot 50 no
130 kM
ATakama 3amanHoe ITecuansrii, JnuHa
modepexne KaMeHUCTBIA OKQJIO
HOxHoit AMepuku 1000 xm
Oxeannl
Hazsanue Ilo- Cped- | Hauboav- | Obeém, | Haubonvuan
wads, | wageay- | waseay- | man BHICOMA HPLi-
man km? | una, m | Ouna, m Km3 AUBOB, M
ATnanTu- 91,66 3597 8742 329,7 | 18 — 3anuB
YeCKWit Oannn
HWupmiickwit | 76,17 3711 7209 282,7 | 11,9 — Kam-
OEMCKWIA 3a11B

CNPABOYHMWEK WKONBHMWKA
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Hazsanue 1o- Cped- | Hautons- | Obsém, | Haubonvuan
wads, | naseay- | waseay- | man 8HICOMA NPH-
man km? | ouna, m | Ouna, m Km? AUBOB, M
Tuxwii 178,68 3976 11022 710,4 | 13,2 — ITen-
KWHCKas 1y0a
OxoTckoro
MOpst
CeBepHBIT 14,75 1225 5527 18,1 | 10 — Mexen-
JlenoBUTHIH cKas ryba
benoro mops
Kpymnenmmme mops
Hazeanue Irowads, Haubonvuas
maic. Km? enyouna, m
ATIAHTHYECKHIA OKeaH
A30BCKOE 39 15
Bantuiickoe 419 470
Hpnannckoe 47 197
Kapubckoe 2777 7090
JTabpanop 841 4316
JTazapesa 929 Bonee 4500
MpamopHoe 12 1273
Pucep-Jlapcena 1138 5035
CapraccoBo 6000—7000 7110
CeBepHoe 565 725
CpennzeMHoe 2505 5121
B mom uucae:
AlpuaTndeckoe 144 1230
HMonnueckoe 169 5121
Juryputickoe 15 2546
Tuppenckoe 214 3830
Jreiickoe 191 2561
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Haszsanue Iowads, Haubonvuas
maic. Km? enyouHa, m

Vannenna 2910 6820
Hepnoe 422 2210
Nuamiickuii oKean

AHIaMaHCcKoe 605 4507
ApaBuiickoe 4832 5803
Apadypckoe 1017 3680
JeitBrca 21 1369
KocmonasToB 699 5124
Kpacuoe 460 3039
JlakkanuBckoe 786 4131
Moycona 333 1000
ConpyxecTsa 260 4535
Tumopckoe 432 3310
Cepepubiii Jle1oBUTHIH OKeaH

Bapentieso 1424 600
badduna 530 2414
benoe 90 350
bodopta 481 3749
Boctouno-Cubupckoe 913 915
Ipennannckoe 1195 5527
Kapckoe 883 600
JlanTe BRIX 662 3385
JInnkoneHa 38 582
Hopsexckoe 1340 3970
UykoTckoe 595 1256

Tuxuil oKeaH

AMyHACeHa 98 585
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Hazeanue Irowads, Haubonvuas
maic. Km2 enyouna, m

Banu 40 1589
Banna 714 7440
bennvHcraysena 487 4115
Bepunroso 2315 5500
BuyTtpennee AmnoHckoe 18 74
Boctouno-Kuraiickoe 836 2719
Kénroe 416 106
Kopannosoe 4068 9174
Hosorsunetickoe 338 2665
Oxorckoe 1603 3521
Pocca 440 2972
Cepam 161 5319
ConoMoHOBO 755 9140
Cynasecu 453 5914
Cyny 335 5576
TacmaHOBO 3336 6015
Ounxu 3177 7633
OUIUTIITIUHCKOe 5726 10265
drnopec 115 5121
FOxno-Kuraiickoe 3537 5559
ABanckoe 552 1272
AnoHckoe 1062 3720

Kpymnaenmine 3aanBol

Hazsanue ITwowads, mec. kv’ | Haubosviuas eayouna, m
beuranwckuit 2172 3835
MeKkcUKaHCKUH 1602 3822
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Hazsanue ITwowads, mec. km? | Haubosviuas eayouna, m
Bonburoit ABcTpa- 1335 5670
JTUUCKUT
Tynzonos 819 301
IBunelickuit 753 5207
Andgcka 384 4929
Caaroro JlaBpeHTUS 249 538
ITepcuncxkuii 241 115
Buckatickuii 194 5098

Kpynsenmnme mpoanssl
Coedunaromes Omdensromes | Hauna, Hau- Hau-
KM MEHBIAA | MEHBILASA
wpuna, | eayouna
KM Ha hapsa-
mepe, m

bao-3an- ManaedcKkuit
Kpachoe mope Adpuka 50 26 182
W AIeHCKWN 3anuB | 1 A3ud (Apa-
ApaBUKCKOTrO BUACKWH MTOJTY-
MOpA OCTPOB)

baccos
Hunutickuii Octpos Tac- 317 224 49
okeaH 1 Tacma- MaHusl U ABCT-
HOBO MOpe panus

Depunros
Cesepnriii Jleno- | Asua (Mykor- 60 86 42
BWTHIN OKeaH CKUH MTOJIYOCT-
(Myxotckoe poB) u CeBep-
Mope) 1 Tuxuii Has AMepuKa
okeaH (bepuH- (Anscka)
TOBO MOpPE)

CNPABOYHMWEK WKONBHMWKA
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Coedunaromes Omdensromes | dauna, Hau- Hau-
KMm MEHBUIAA | MeHbUIAS
wpuna, | eayouna
KM Ha hapsa-
mepe, m
bocdop
Hepnoe n Mpa- EBpona (ban- 30 0,7 33
MOPHOE MOop4 KaHCKWH TIONy-
OCTPOB) U A3Us
(TToNyocTpOB
Manas Asus)
TnopanTapckui
CpennzeMHoe EBpona 65 14 338
Mope u Atnantu- | (ITupeneti-
YeCKUW OKeaH CKUA TIOJY-
OCTPOB)
1 Adpuka
apaaHesibl
MpamopHoe u Espomna (ban- 120 1,3 53
Jreiickoe Mops KAHCKWH
TTOJIYOCTPOB)

1 A3us (mmosy-
ocTpoB Manas
A31s)

Bboasmon BeawT

Bantuiickoe mope | OctpoB @onu | 120 11 12
u Karrerar OCTpOB 3enaH-
ns

Manniii BeakT

Bantutickoe mope | OctpoB ®ion 130 0,6 10
u Karrerar 1 TTIOJIYOCTPOB
HOtnannus
DpecyHH
bantutickoe mope | OcTpoB 3enaH- 70 3.4 8
u Karrerar s U CKaH-
OWHABCKUHA
TTOJIYOCTPOB
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Coedunsaromesn Omdensromen | Jauna, Hau- Hau-
KM menblaa | meHbiuas
wpuna, | eayouna
KM Ha gapea-
mepe, m
A pelka
Atnantudeckuit | FOxHas Ame- 460 900 Bonee
1 Tuxuii okeansl | pyUKka (OCTPOB 4000
OrHeHHas
3ems1) 1 AH-
TapKTHUIa
(FOxnw1e
[Metnennckue
OCTpOBA)
3onackuii
HMunniickuii okean | OctpoBa 120 22 Oxono
u Tuxuii okeaH Cymatpa u fBa 50
(SIBaHCKOE MOpE)
Kapckue Bopota
bapenueso Octposa 33 45 119
1 Kapckoe mopss | Hosaa 3emus
u Baiirau
Kartrerar
Bantuiiickoe u TTanyocTpos Oxono 60 26
CeBepHoe Mopsi HOtnannus, 200
(Ckareppak) ocTposa Jlanuu
1 CKaHauHaBC-
KW TIQJYOCTPOB
Kopeickui
Anonckoe 1 Boc- | Kopeiickuii 390 180 115
TouHO-KuTalickoe | MoJayocTpoB U
MOps Amonus
JIla-Manmm (sxmouas I1a-ae-Kane)
CeBepHoe Mope OcTtpos Benu- 520 32 35

W ATIaHTU4YeCcKUH
oKeaH

KOOpUTAHWS U
MaTepUKOBas
Esporma

CNPABOYHMWEK WKONBHMWKA
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Coedunaromes Omdensromes | dauna, Hau- Hau-
KM menbiuas | menvuasn
wpuna, | eayouna
KM Ha hapsa-
mepe, m
Jlamepy3a
Anonckoe n Octposa Caxa- 101 43 51
OxoTckoe Mop4a JIUH 1 X0K-
Kanmo
Maresuianos
ATnanTiaecKui U | Apxurienar 550 3,3 3133
Tuxuii okeaH®I OrnenHas
3eMs ¥ Mare-
puk HOxHad
AMeprika
ManakKcKHui
Nunnitickmii TTonyocTpos 1000 40 25
okeaH (AHna- Manakka
MaHCKOe MOope) 1 OCTPOB
n Tuxuii okeaH Cymarpa
(FOxno-Kuraii-
CKOE MOpE)
MeccuHCKHH
Tuppenckoe OcTtpoB 40 3,5 115
1 Monnueckoe Cyuunnua u
MOopA ATIEHHUHCKWH
TIOJYOCTPOB
Opmy3cKHMi
TMepcunckuii ApaBuiicknii 150 56 71
1 OMaHcKuit TICJYOCTPOB U
3aJIUBHI Az (nobe-
pexne Upana)
OTpanToO
AnpuaTudeckoe ATIeHHUHCKW I 120 75 Oxono
1 Monnueckoe 1 bankanckuit 400
MOopH TTOJIYOCTPOBA
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Coedunsaromesn Omdensromen | Jauna, Hau- Hau-
KM menblaa | meHbiuas
wpuna, | eayouna
KM Ha gapea-
mepe, m
Ckareppakxk
Karrerar n ITonyocTpos 300 110 bonee
CeBepHoe Mope Ornannusa n 500
CxKaHIuHaB-
CKWUW TTOJy-
OCTpPOB
TanBaHbCKUH
IOxn0-Kuraii- Octpos Taii- 380 130 40
ckoe 1 BocTo- BaHE U A3us
yHo-Kwuraiickoe
Mops
Tarapckuin (BKkmouasa Hepeasckoro)
AnoHckoe Octpos Caxa- 850 7,3 7,2
1 OxoTckoe Mopa | TMH ¥ A3ud
Toppecos
Apadypckoe OcTpos 130 170 14
(Muoniickunii Hosag I'BuHes
okea) v Kopan- | v ABcTpanus
noBoe (Tuxuii
OKeaH) Mops
DOuopuacKui
Atnantimaeckuii | OcTtposa Kyba, 570 80 110
okeaH U Mekcu- | baramckue
KaHCKWI 3a11B W MaTepukK
CesepHas
AMeprika
Hyrapy (Canrapckmm)
Anonckoe mope | OctpoBa 110 18,5 131

un Tuxuit okean

XOHCIO 1 XOK-
Kaimoo

CNPABOYHMWEK WKONBHMWKA
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Kpymnenmme pexn

Hazeanue anna, km | Haowads Cpednuii
bacceiina, pacxod
muic. km2 | 800dbt, M3/C

Espona
Bonra 3530 1360 7710
Kama 1805 507 3500
Oxa 1500 245 1300
Hyuait 2857 817 6430
Vpan 2428 237 400
Juenp 2201 504 1700
Hou 1870 422 935
TMeuopa 1809 322 4100
Jnectp 1352 72 310
Peitn 1330 224 2500
Cesepnag JIsuna (¢ Cyxo- 1302 357 3490
HOIA)
nuba 1165 146 750
Bucna 1068 198 1030
A3ns
A3 6300 1808 34 000
061 (¢ UpTeIiom) 5410 2590 12 700
HpTeIi 4248 1643 2830
Hirm 2450 177 56,3
Tobon 1591 426 805
XyaHx3 4845 771 1500
MexkoHT 4500 810 14 800
AMYD (C ApTYHEBIO) 4440 1855 10 900
ApTyHE 1620 164 340
Munka (¢ O"HonoMm) 1592 206 550
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Hazsanue auna, km | Tiowads Cpednuii
bacceiina, pacxod
moic. km2 | 8odet, M3/c

Jlena 4400 2490 17 000
Buniofi 2650 454 1480
Annan 2273 729 5110
Butum 1837 225 2200

Enuceit (c Ka-Xemowm) 4102 2580 19 800
Huxnaa Tyurycka 2989 473 3680
TMonkamennas TyHrycka 1865 240 1750
Anrapa 1779 1040 4500

Canyun 3200 325 6700

Wun 3180 980 3850

Esdpat (¢ Mypatom) 3065 673 840 (y ro-

pona XuT)

Cripnapes (¢ Hapsiaowm) 3019 219 700 (y ro-

pona Yap-
zapa)

BpaxmanyTpa 2500 935 12 000

Tanr 2700 1120 13 000

Amynapes (c ITannxem) 2540 309 2000

(y ropona
Kepxn)

Onenéx 2292 200 1210

HpaBann 2150 430 13000

Cuisan 2130 437 8000

KonrMa 2129 647 3500

Tapum 2030 oK. 1000 167

Hunnrupka 1726 360 1850

Xaranra (¢ Kotyem) 1636 364 3320

CNPABOYHMWEK WKONBHMWKA

253



— LCTECTBEHHBIE HAYKU

Hazeanue anna, km | Haowads Cpednuii
bacceiina, pacxod
muic. km2 | 80dbt, M3/C

Adpuka
Hun (c Karepoii) 6671 2870 2600
(y ropona
AcyaH)
Konro 4370 3820 39 000
Hurep 4160 2092 12 000
3ambesn 2660 1330 16 000
OpanxeBas 1860 1036 350
CesepHasi AMepHuKa
Muccucunm (¢ Muccypn) 6420 3268 19 000
Muccypu 4740 1370 2600
Maxensu (c TTuc-Pusep) 4250 1804 11 000
HOxon 3700 855 6500
Puo-Tpanne 2870 570 15—20
Konopano 2740 635 508
(B cpemHeM
TEUEHUW)
Henrcon (co CackaueBaHoMm) 2568 1072 2700
Konymbus 2250 670 8470
Caaroro JlaBpeHTus 1200 1290 14 000
HO:xknaa AMepuka
Amazonka (¢ MapankoHOM) 6400 7180 220 000
Kypya 3280 224 6000
IMypyc 3200 365 12 600
TokaHTHHC 2850 770 16 800
Puy-Herpy 2300 691 29 300
Tamaxoc 2200 487 15 500
Vxaanu 1950 375 12 600
IMapana 4380 2663 17 500
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Hazsanue auna, km | Tiowads Cpednuii
bacceiina, pacxod
moic. km2 | 8odet, M3/c

IMaparsaif 2500 1150 4000
Cau-®pancucky 2800 600 3300
OpuHoko 2730 1086 29 000
ABcTpamsn
Myppeit (¢ Japanarom) 3750 1160 470
Japnunr 2740 710 57
MappaMmbunxu 2172 165 77 (y TO-
pona ban-
paHanm)
Kpynnernmme osepa
Hazsanue Iwowade | Bucoma | Haubons- | Mecmonono-
800HOl yposusa, | was zay- HCEHUE
HOBEPXHO- M ouna, m
CHilL, MBiC.
KM’
Kacrmiickoe 376 -28 1025 EBpona, Azus
Mope
Bepxnee 82,4 183 393 CeBepHas
AMepuka
BuxTopus 68,8 1134 80 Boctounas
Adpuka
Typon 59,6 177 228 CeBepHas
AMeprika
Muuuran 58 177 281 CesepHas
AMeprika
ApanbsCcKoe Mape 36,5 34,5 54,5 Cpennsis A3us
Tanransuka 32,9 773 1435 Boctounas
Adpuka

CNPABOYHMWEK WKONBHMWKA
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Hazsanue Ilwwade | Beicoma | Hauboas- | Mecmonoao-
800HOl yposusa, | was ény- HCCHUE
HOBEPXHO- M ouna, m
CINUL, MBIC.
Km?
bonwiroe Men- 31,8 157 137 CeBepHas
BEXbE AMeprika
Batixkan 31,5 455 1620 Cubuph
Hrsaca 30,8 472 706 Boctounasn
Adpuka
Gonriioe 28,4 156 559 CeBepHasd
Hesonsnuure Ameprka
Dpu 25,7 174 64 CeBepHasd
AMeprika
Bunnumner 23,6 217 28 CeBepHas
AMeprika
Ourapuo 19,5 75 237 CeBepHas
AMeprika
JTanoxckoe 18,1 5 225 CeBepHasd
Esporma
Banxa 17,5—19,0 342 Ho 26 | Cpennsas A3us
Mapakaii6o 16,3 0 250 FOxmHas
AMeprika
Yan 1126 281 Jo 11 | HenTtpanrHas
Adpuka
Onexckoe 9,9 33 100 CeepHas
Esporma
Pynoned 8.6 375 73 Boctounasn
Adpuka
Hwukaparya 8,4 32 70 IenTpantHas
AMeprika
TuTnkaka 8,3 3812 304 HOxHag
AMeprika
Dp 8,2—15 -12 Jo 15 | FOxHag
ABCTpanus
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Hazsanue Ilwwade | Becoma | Hauboas- | Mecmonono-
800HOl yposusa, | was zay- HCeHUe
HOBEPXHO- M ouna, m
CHL, MbIC.
KM’
Atabacka 8,1 213 60 CeBepHad
AMeprika
Onenre 6,4 350 77 CeBepHas
AMeprika
HMccrik-Kynn 6,28 1608 702 CpenHas Az
Ypmus Jo 5,8 1275 15 TMepenuss
Aszug
MobyTy- 5,6 619 58 Boctounas
Cece-Ceko Adpuka
Benepn 5,6 44 100 CeepHast
Esporma
Bunnunerocuc 5,4 252 12 CesepHas
AMeprika
Msepy 4.9 917 12 LenTpanwHas
Adpuka
ManuToba 4,7 248 28 CesepHas
AMeprika
TaitMBIp 4,56 6 26 CeBepHas
Cudbuphn
Xanka 4,4 68 Jo 10 | Boctounas
Aszug
Kyxynop 4,2 3205 38 IenTpanwHas
Aszug
Banrseyny 4—15 1067 Jo 5 IenTpanwHas
Adpuka
Jroura Ox. 4 1065 | Tlepecr- | FOxuas
Xaer Adpuka
JyHTUHXY 3,9—4.8 11 Jo 8 Boctounas
Aszug

CNPABOYHMWEK WKONBHMWKA
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Hazsanue Ilwwade | Beicoma | Hauboas- | Mecmonoao-
800HOl yposusa, | was ény- HCCHUE
HOBEPXHO- M ouna, m
CINUL, MBIC.
Km?
Bau 3,8 1720 25 TMepenusas
AzuA
Yyncko-TTckos- 3,5 30 14 EBpona
CKOe
Yocy-Hyp 3,35 759 Her nan- | LenTpaneHas
HBIX A3sus
Tana 3,2 1830 70 Boctounasn
Adpuka
ToppeHc 3,1—5,7 34 8 HOxHag
ABCTpanus
TMosuxy 2,8—5 18 Jdo 20 | BocTtounas
A3sus
Gonriioe 2,6—-59 1282 Ho 16 | CepepHas
Conénoe AMepHrKa
Tonnecan 2,5—10 12 14 FOro-Boc-
TOuHAasd A3ng
TToomo 2,53 3690 3 FOxnas Ame-
puKa
YJanwr 1,99—2,6 106 Ho 10 | 3amannas
Cudbuphn
MeépToe Mope 0,98 —395 356 3ammanHag
A3sus
OcHOBHBIE TAYOOKOBOAHBIE SKeaoba
Hazeanue Hauboavwas | Lipomaxcén - Cpednsns
eayouna, m HOCMb, KM | wupuna, Km
ATIAHTHYECKHIA OKeaH
ITyspro-Puko 8742 1070 87
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Hazeanue Hauboaviwas | Hpomancén- Cpednss
eayouna, m HOCIMb, KM | Wlpuna, Kkm
HOxno-Cannsuuen 8264 1380 70
Pomaniu 7856 230 9
Nnamiickuii oKean
Sounckuii (SIBaHCKMiT) 7209 2900 49
Boctouno-Unnutickuii 6335 1244 45
Tuxuil oKeaHn
MapuaHckuii 11022 1340 59
Tonra 10882 860 78
OUANTITTUHCKWHA 10265 1330 65
Kepmanex 10047 1270 88
Wn3zy-boHnHCKWi 9810 1030 82
Kypuno-Kamuarckuii 9717 2170 59
SAmonckuit 8412 680 59
Yunuiick it 8180 2690 64
AneyTcKmii 7855 3570 64
[aybouariinne BIapAMHLI CyIIIN
Hazsanue Iayouna om Mecmonononcenue

JPOBHA MOPS, M

Ixop —395 (yposent | Mizpanns, Mopna-
Meéptoro Mops) | Hug, Cupus

Typipanckasa kotnopuHa | —154 Kwrait

Adpap —153 (ypoBens | JIxxubyru
03epa Accanh)

Karrapa —133 Eruner

Kaparue (bateip) —132 Kazaxcran

Jonuna Cumeptu —85 CHIA (wrrat Kanu-

thopHUs)

CNPABOYHMWEK WKONBHMWKA
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Hazsanue Iayouna om Mecmonoaoxcenue
JPOBHA MCPA, M
AKuaxas —81 Typkmenus
Huxnexanudopuuiickas | —72 (ypo- CHIA (wrrar Kanu-
BEHB 03epa thopHMA)
Conton-Cn)

Crpoenne armocgdepsl

Hazeanue Beicoma eepx- XapaKmepucmuxa caoa
aos Hell épanuiLbt
Tpomocpepa | 8—10 xm HwxHu1it ocHOBHOI c101i aTMO-
B TIOJISIPHBIX, ctheprl. Comepxut dosee 80% Bceit
10—12 xm MaccCHl aTMOC(DEpPHOTO BO3AyXa
ByMEpeHHBIX | nokono 90% Bcero nMmerolerocs
1 16—18 xm B arMocepe BOAAHOTO Tapa.
B TPOITUYEC- B tpomtocdepe cMABHO pa3BUTHI
KUX IIUPOTax; | TypOyJeHTHOCTE M KOHBEKIIMS,
3UMON HUXE, BO3HUKAIOT 00J1aKa, POpMUPYIOTCA
4eM JIeTOM LMKJOHBI M aHTULIUKIOHEL. Temre-
paTtypa yOBIBAeT C POCTOM BBICOTHI,
CO CPpeIHUM BEPTUKAIBHBIM Tpamu-
entom 0,65°/100 M
Tpomomnaysa — TTepexonHoli cnoit Mexmy TPOTIo-
cthbepoli u cTpaTtocdepoli; ToNInHA
KoJ1edeTcsl OT HECKONBKMX COTeH
MeTpoB 10 1—2 kM. 3uMoOl Tpo-
TIOTIay3a HUXKe, YeM JIETOM; KpoMe
TOTO, BEICOTA TPOTIOIIAY3kl KOJIeO-
JIETCH TIPU TTPOXOXKIEHWH 1TUK-
JIOHOB W aHTULIMKJIOHOB. CpenHas
TEMTIEPATYPA HaL TTOJIOCOM 3UMON
okono —65 °C, 1eToM 0KoJI0
—45 °C; Hag 3KBaTOPOM BECh TOI
okosno —70 °C 1 HUXe
Ctparo- 50—55 xm TemriepaTypa ¢ pOCTOM BEICOTEI BO3-
cpepa pactaeT no ypoH4 0 °C. Manag
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Hazeanue
08

Buicoma eepx-
Hell :panuiLbt

XapaKmepucmura caos

Ctparto-
cepa

50—55 kM

TypOyIeHTHOCTE, HUUTOXKHOE CONEp-
XaHue BOISTHOTO TIapa, TIOBRILLIEHHOE
TIO CPAaBHEHMWIO C HHXKe- W BRILLEE-
XKAlIUMU CIOSIMU CONepKaHie 030Ha
(MakcUMankHas KOHLIeHTpallus
030Ha Ha BeIcoTax 20—25 Km)

Ctparto-
raysa

TTorpanuuHEI cloit aTMoc(eph
MexXny cTpaTochepoil 1 Me3ocde-
poti. B BepTUKansHOM pactpene-
JIEHUW TeMTIepaTyphl UMEeT MeCTo
MakcumyM (okoso ( °C)

Meszochepa

80—85 xm

Temriepatypa ¢ BRICOTOM TTOHMXKA-
€TCs CO CPpeIHUM BepTUKaIbHBIM
rpaguenTom (0,25—0,3)°/100 M.
OCHOBHBIM 3HEPTETUUECKUM TIPO-
LIECCOM ABJISETCS JIYIUCTHINA TETLIO-
00MeH. ClIoXHEBIE (OTOXUMUUYECKHE
TIPOLIECCHI C YIACTUEM CBOOOIHBIX
PanuKaaoB, KouedaTeIbHO BO30YXK-
JNEHHBIX MOJIEKYJ U T. 1. O0YCJIOBIIN-
BalOT CBEUEHUE aTMOCEPHI

Meszomnaysa

ITepexonHoli cnoil Mexny
Me3ocdepoil 1 TepMochepori.

B BepTuKansHOM pacmipeneneHuu
TeMTIepaTyphl UMEeT MECTO MUHU-
MyM (okosio —90 °C)

Tepmocepa

Oxk. 800 xMm

TemmepaTypa pacTéT 10 BEICOT
200—300 kM, Toe JOCTWUTAeT 3Haue-
Huti iopsnka 1500 °K, mocne yero
OCTAETCH TIQUTH TIOCTAAHHOMN 110 OQITh-
X BeICOT. ITon neficTBreM yarTpa-
(h1aneToBOI W PEHTTEHOBCKON COJl-
HEYHOM panmyaitii 1 KOCMUUECKOTO
W3TYyUeHNs TIPOUCXOINT MOHU3ALIHS
BO37yXa — OCHOBHEIE 00J1aCTH MOHO-
cheprl 1€KaT BHYTPU TEPMOCHEPEL.
Ha Bricorax cBrite 300 kM ripeobia-
JIaeT aTOMapHBI KMCIQPOD,

CNPABOYHMWEK WKONBHMWKA
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Hazeanue Beicoma eepx- XapaKmepucmuxa caoa
€108 Hell épanuubt
DK3ochepa — Breurnuii cnoit armocdeps,
(cthepa pac- W3 KOTOPOTO OBICTPO NBUXKY-
CesIHMA) 1Iecd JIETKe aTOMBl BOAOpOna
MOTYT BBUIETATE (YCKOJIB3ATh)
B KOCMUUECKOe TTPOCTPAHCTBRO.
TemmepaTypa HOCTUTAET YPOBHH
oonee 3000 °K. Ha 6onpumx pac-
CTOSAHUAX OT 3eMsIn (2—3 THIC. KM
1 boJiee) HEWTpanbHYIO 3K30cthepy
00pa3yloT MOUTH UCKIIOUUTENRHO
aTOMBI BOIOPOIA, Ha Dojiee HU3KUX
BRICOTAX 3aMETHYIO JOJIIO COCTaB-
JISIIOT aTOMBI TeIUs, a el HUXKe —
TakXe W aTOMBI KMCJIOpOa
Meteoperopabl
3nauenue Hama Mecmo
TemmepaTypa Bozayxa, °C
Maxcu- 57,8 13.09.1922 Inw-Azuzus, Jlusug
ManbHas
Munu- —89,2 21.07.1983 Cr. «BocTok»,
MaibHas AHTapKTHIA
Cpennero-
noBas:
MaKCH- 34,4 1960 Hannon, Dpuonus
MajbHas
MMWHH- —57,8 1958 ITonoc HenocTyTI-
MajbHas HOCTH, AHTapKTHUIA
KoanyecTBO OCAAKOB, MM
B munyTy 31,2 4.07.1956 HOuunounsuna, CIIIA
B cytku 1870 15 —16.03.1952 | Cunaoc, Peronron
B mecsan 9299 07.1861 Yepanyunxu, Munus
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3nauenue Hama Mecmo
B roxg 26461 08.1860 — Yepanyumky, Muous
07.1861

AtmocdepHoe naBiienne

(npuBeAEHHOE K YPOBHIO MOps), B MO

Maxcu- 1083,3 31.12.1968 Arata, KpacHosapckuii

MallbHOE Kpait

MuHu- 873 24.09.1958 B nenTpe TaticyHa

MaJibHOe oKa10 OUTUTIITITHCKITX
OCTPOBOB

[ITkaaa cropocru Berpa (1mkasa bodopra)

Bannwet Ckopocmo Caosecnasn Budumoe deiicmeaue eempa
bogepma | sempa, m/c | xapakmepu-
CmUKa 8empa

0 0,0—0,2 Mtune JIBIM TTONHUMAETCS BEpTH -
KaJlbHO, TUCTRA HA Aepe-
BBAX HETTONBXHEI

1 0,3—1,5 Tuxwit JIérkoe nBuKeHre BO3NyXa,
IIBIM CJIeTKa OTKJIOHAETCH

2 1,6—-3,3 JIerkuit JIBUKEeHMe BO3MyXa OlILYy-
UIAETCA JTULIOM, JINCThA
LIeIeCTAT

3 3454 (CnalwIit Konwrryres 1MCTEg Y1 TOH-
KHMe BETKH Ha JepeBhsX

4 55-7.9 | ¥YMmepennnlii | BeplunHH gepeBLeB
THYTCS, LLIEBEJISITCS
HEOONBILIWE BETKH, IO -
HUMAaeTCs MLk

5 8,0—10,7 Cexuit KonebmoTrcs BeTKU ¥ TOH-
KWE CTBOJIBI IePeBhLEB

6 10,8—13,8 Cuneneiii | KauaioTca ToCTEIE BETKY,
TyIAaT TenedoHHEe TpoBoaa

7 13,9—17,1 Kpenkuit | PackaunBaoTcsi CTBOJRI

CNPABOYHMWEK WKONBHMWKA
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Bannet Ckopocmo Crosecras Budumoe deiicmeue sempa
bogcpma | sempa, m/c | xapakmepu-
CIMUKQ 6empa
7 13,9—17,1 Kpenkuii | nepeBreB, THYTCSI OQIIBILIME
BETKM, WATU TIPOTUB BETpa
TSXKENO
8 17,2—20,7 OueHn PackauuBarorca 6015b-
KpenKuit 1I1e IePEBEA, JJOMAIOTCA
HeboBIIINe BETBU, OUeHb
TSKEJO0 XOOUTh
9 20,8—24 .4 Mropm Hebonwirme moBpexneHns
3NaHWH, TOMAKTCH TOJ-
CTBIE BETKU JIEPEBREB
10 24,528 4 CuneHeii | JdepeBrs 1OMaOTCS WIN
ITOPM BEIPBIBAIOTCS C KOPHEM,
BOJIBIINE TTOBPEXKAECHMS
3NAHUIA
11 28,5—32,6 | XKecroxuii | Boarpure pa3pylieHus
ITOPM
12 32,7u Vparan OnycTolunTeNBFHEIE pa3py-
Dosee LHIEHWA

OcHOBHBIE BUABI OOAAKOB

Tun obnaxa Beicoma, km Xapakmepucmura

Me3zocdepa

CepebpucTrie 70—90 OueHr TOHKWI c10it 06/1aKOB,
WHOTZIA 3aMeTHRIT BCAESNCTBHE UX
C1adoTo CepedpHUCTO-CUHETO CBe-
YeHus Ha (poHe HOUHOTO Heba

CrpaTocdepa

ITepnamyTpoBEIE 20—30 Tonkue, MpoCBEUNBAOLINE
obyaka, BOSHUKAIOT CpaBHU-
TEeNRHO penKo. BUnHEI HA TEM-
HOM Hebe TToce 3axXoaa U reper,
BocxonoMm CosHla
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Tin o6aaka

Beicoma, km

Xapakmepucmuxa

Tpomocdepa

Obnaxka eepxrezo apyca (8bite 6 KM, COCHOIM U3
ACOSIHBIX KPUCMANL08)

Ilepuctrie

7—10

ITpoceeunBawIMe Oenkie
00J1aKa B BUIE OTAETBHBIX
Tapasjie/bHBIX WU CITYTAHHBIX
HUTEW; 0€3 OCANKOB

ITepucTo-cnoncTteie

benasa wnwu ronybosaras,
JOBQJIBHO OIHOPOIHAA TOHKAA
reseHa; 0e3 0cankoB

ITepucTto-kyuyeBrie

Tonkue, MpoCBEUNBAOLINE
Oesele 00J1aKa B BUIE pAOW WU
CKOTIJIEHUA XJIOMREB; 0€3 ocal-
KOB

Obnaxka cpeduezo apyca (2—6 Km; cOCmoOam U3 Menb-
UQUIUX KANEAb U KPUCMAA108 Ab0a)

BricokokyueBrie

2—6

benrrit, cepoBaTHIil WU CUHE-
BATHIM €J1a00 TTPOCBEYNBAIOILINIA
CJIOW B BUIIE BOJIH; CJ1a0BIe
OCaNKU

Bricoxkocinoucteie

Cepad, "HOTAA BOJIOKHUCTAA
TieJieHa; cJ1adbblid CHET WK
JOXKIb

Obnaxa HuxcHe20 spyca (Huxce 2 Km; COCMOIm npeumy-
UIECTNBEHHO U3 KANENS)

CnoucTo-KyueBbie

0,3-1,5

Cnoti ¢ 9BHO BRIpaXeHHONT
CTPYKTYPOU B BUIE BOJIH, TS
WY TUIACTUH; CAa0BI NOXIE
WIW CHeT

Cnoucteie

0,5—0,7

HempozpauHsiii cepriii onHo-
POIOHBIA CIOW; MOPOCE, CHET

CrnoucTo-nox-
neBhIe

0,1—1,0

CruiolrHas Herpo3pauHas
TEMHOQ-cepasa TejieHa; 00JI0X-
HOW IOXIb, CHET

CNPABOYHMWEK WKONBHMWKA
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Tun obnaxa Beicoma, km Xapakmepucmura

Obnaxa eepmuxkanbHozo pazsumus (0,4—0,5 km)

KyueBrie 0,8—1,5 | Obnaka c TJIOCKUM CepEIM
OCHOBaHWEM U OeJBIMU TIIOT-
HBIMU KYTIOJI0O0pa3HBEIMU BEP-
IMHAMU ; OOBIYHO O€3 OCANKOB

KyueBo-noxnesrie 0,4—1,0* | MaccuB 001aKOB C TEMHO-CH-

HUM (TTOYTH YE€PHBIM) OCHOBA-
HHUeM 1 OeBIMU BepLIMHAMU;
TpO3a, INBEeHE, Tpald, CHeXHasl
WIW JefsiHas KpyTa

*HuXHA9 TpaHW11a; BEPUIWHEI TOCTUTAIOT TPAHUIL O0JIAacTeER cpell -
Hero 1 BepXHEeTQ SAPyCOB.

OCHOBHBIE TAPAMETPBI 3EMACTPSICEHNUN

TTapamemput 3emae- Bapuauuu éeauuunnt napamempos
MpACeRUA crabeiiee 3em- | munu4noe paz- CLAb-
nempscenue, e0sa | pywumenvnoe | Heiiwee
pezucmpupyemoe | semaempscenue | uzgecm-
66auzu uyecmsu- | (muna cxonve, | noe zem-
MEABHOI annapa- 1965) ACMPst-
mypb CeHue
TTpoTSIKEHHOCTE 0,003 30 1000
Quara, KM
Tnowank raaBHOM 103 300 10°
TPELINHBI, KM?
O6BEM ouara, Km3 10-9 1000 108
JUTMTENBHOCTE TIPO- 1073 10 102
1iecca B ouare, ¢
CeitcMuueckas 102 101 108
sHeprus, Jx
CpenHee uncio 107 30 1
COOBITWH B TOII HA
3emne
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Hapamempo 3emae- Bapuauuu seauuunot napamempos
MPACERUA crateiituee 3em- | munuunoe paz- Culb-
Aempscenue, edsa | LywumenvHoe Heliwee
pecucmpupyemoe | zemaempacenue | uzsecm-
80au3u yyscmeu- | (muna ckonve, | Hoe 3em-
MEABHOI annapa- 1963) ACMPst-
mypat certie
JUTATENEHOCTE KOJIe- 107! 103 10°
Oanuit 3eMau, ¢
TMpeoGanaroyii 102 10 50
TIEPUOI KOJieDaHWiA, ¢
AMIUTUTYIA cMellle- 1078 1072 10
HUW, M
AMIINTYIA CKOpPOCTEH — 3 20
B 3MMLIEHTpE, M/C

[IIxasa MHTEHCUBHOCTH 3€MAETPSICEHUN B basrax

banaw lipossaenus

| He omyiraercs HUKeM, 32 UICKTIOUeHUEM eIMHUUHEIX Ha0Ti0-
natesiel, HaxXooAuImxca B 0co00 OIaTONPUATHBIX YCJIOBUSIX

11 Omnyuraercs AUITE HEMHOTUMU JIMTAMU, HAXOASIIUMUCH
B TIOKOE, 0OCODEHHO Ha BEPXHUX ATaxax 3nanuii. ITpen-
METHI, TTIOJIBEILIEHHBIE Ha TOHKWX LITHYpaX, MOTYT pacKadu-
BaThCH

111 3aMeTHO OLIYILIAETCA B MOMEIIEHUAX, OCOOSHHO Ha BEP-
XHUX 3Taxax 3NaHUW, ONHAKO MHOTUMU HE UIeHTU(hOH-
LIUpYeTCA Kak 3emiieTpsacenue. CTogie aBTOMOOWIN
MOTYT CJIeTKa pacKkauuBaTkCs Ha peccopax. Bubpaumg —
Kak OT MpolIefuei modJIN30CTH TPY30BOH aBTOMALLIHEL.
MoXHO OLIEHUTE AJIUTENBEHOCTE COTPACEHUS

IV | B nHeBHOE BpeMsl OLIYLIAETCA MHOTHMH M3 TeX, KTO HANQIUTCS
B TTIOMELLIEHUAX, W JIUIIIE HEMHOTUMH Ha OTKPBITOM BO3IyXE.

B HouHoe Bpemst HeKoTaphIe crsiive npockinatotcst. [Tocyna
3BEHUWT, OKHA W JBEPU XJIOTIAIOT, CTeHH Tpellat. OulylieHne
Takoe, Kak 0yITo B IOM Bpesaiack Tpy30Bas aproManiHa. Cro-
SALIHE aBTOMALITWHEI 3aMETHO TIOKaUMBAIOTCS HA PECCOpax
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Banawt

lIposaaenus

v

Owyuraercs mouTH BCEMW; B HOYHOE BpEMSA MHOTHE CTISLIINE
NIPOCHITIAIOTCA. BRETCA 4acTh OCYBI, TPECKAKDTCA CTEKIIA

B OKHAX, MECTAMU TIOSABJISIOTCS TPELIWHBI B LIITYKATYPKE,
OMPOKUARIBAETCS HeycToWuMBas Medens. MHorna Habmona-
eTCd packauuBaHue CTOJNDOB, JEPEBRLEB U APYTHX BRICOKHX
npeaMeToB. MOTyT OCTAHOBUTECA YaCH ¢ MAITHUKOM

O1nryiraeTcst BCeMW; MHOTHE B UCTTyTe BEIOETAIOT U3 JOMOB.
HMnorna cmetaercs tsaxénaa Medenk, B HEKOTOPEIX MecTax
OCHITIAETCS IITYKATYpPKAa W OMTPOKUIBIBAIOTCS TPYORI. Pas-
pylIeHus HebokIINe

VII

Bce xurenu BRIOETaoT U3 JOMOB. B 30aHMsAX, BO3BEIEHHBIX
10 CTIELIMAJIBHEIM TIPOEKTaM, TIOBPEXAeHNA HE3HAUWTE b-
HBIE, B TUTIOBEIX, XOPOILLIQ BEICTPOEHHBIX 30aHUSX — QT
JIETKHX 0 YMEPEHHEIX, B TUIOXQ CTIPOEKTUPOBAHHEIX WIH
BRICTPOEHHBIX — 3HaUNTeNbHEIE. OTIPOKHUIRIBAETCS YACTh
Tpy0. TONMUKHK OLIYLIAIOTCS B aBTOMAILIMHAX

VIII

B znanusix, BO3BeNEHHEIX TIO CTIRIIMATRHBIM

TIPOEKTaM, — JIETKUE TIOBPEXKIECHWS, B TUTIOBBIX 3NAHUSIX —
3HAUWTENRHEIE TIOBPEXAEHUS, THOTAA YaCTUUHOE paspylie-
HUE, B TUIOXO BEICTPOEHHEBIX — 3HAUUTENIBEHBIE PA3pYILISHUS.
TTporicxanuT OTPEIB MaHeN el oT KapKacoB. (MTPOKUABIBAIOTCS
1 TIAAA10T TIeUHEIe U adpUUIHBIe TPYOR!, KOOHHBI, TTAMSIT-
HWUKM, cTeH®l. [Tepemelaercs 1skenas medenn. Habnona-
10TCS1 BRIOPOCH HEOQIBIIMX 0OBEMOB Tecka U uia. MaMeHs-
€TCA TIOJIOXKEHWE YPOBHA BOOBI B KOJIOALIAX M CKBAXKWHAX

IX

B 3nmanusx, Bo3BenEHHEIX TT0 CTIELIMANBHEBIM TTPOeK-

TaM, — 3HAUWUTENBHEIE TTOBPEXISeHN, HAKJIOH XOPOLIO
CITPOEKTUPOBAHHBIX U BRICTPOEHHBIX KAPKACHBIX 3NAHUM,
B TUTIOBRIX 3MaHUAX — OONBIINE TTOBPEXISHUS , YaCTHY -
Hoe paspylieHne. 31aHusa CMelIalnTcsl OTHOCUTENRHO
CBOMX PyHIAMEHTOB. 3HAUUTENBHBIE TPEIIMHEl HA 3eMHOT
TTOBEPXHOCTU. Pa3phIBHI MON3EMHBIX TPYOOTIPOBONOB

Pazpyliienre HeKOTOPEIX XOPOUIO BRICTPOEHHBIX IEPEBAHHBIX
SIAHWI ¥ OQBIIMHCTBA KAMEHHBIX M KAPKACHEIX BMECTE C MX
tyHoamenTaMu. M HoOTQUUCI@HHEIE TPEILIWMHE Ha3eMH O
noBepxHocTH. MICKprBIIeHMe pesThCcoB Ha KeJIe3HBIX J0PO-
Tax. 3HAUUTENBHEIE OTIOZHU TI0 OeperaM peK U Ha CKJIOHAX.
Briopocr! ecka 1 via. BeITuleck BOIRI M 3aTOTUIEHHE Oeperos
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Banaet

XI | Toneko HeMHOTHE KaMEHHBIE 3JaHUs COXPaHSIIOT YCTOM-
yuBoCcTh. O0pylIeHune MoctoB. [Iupokie TpelIMHE

Ha MOBEPXHOCTH 3eMIU. [TogzeMHBIe TpyOOTIPOBOIBI
MTOJHOCTBIO BRIXOAAT U3 cTpos. CIUIaBH U OTIOJA3HU B
PBIXJIBIX TPYHTaX. 3HAUUTENBHEIH U3TMO pelbcoB Ha
XKeJe3HBIX J0porax

lIposanenus

XII

ToransHoe paspyuieHre. Ha moBepxHOCTH 3eMau 0bpazy-
10TCA BOJHBIL. I3MEHAIOTCA OTMETKH MTOBEPXHOCTH U JIN-
HUs ropu3oHTa. [TpenMeTsl moadpackBAIOTCS B BO3OYX

Hexoropsle KpyIIHbIe 3eMACTPSCEHMS

Xponoaozus Mecmo Mazeuu- | Hucao ncepme u dpy-
myoa 2ue nocaedecmes
464 no H. 3. Ipeuus, PaspyliieHs CTEHEBI
Cnapra 1 MHOTHE JOMa
342 Typuus, 40 000 morudbuInx,
Cupus paspylueHa AHTH-
OXU S
893 HNunus 180 000 mornduImx.
Paspyirenns Ha 601n-
LIOW TUIOWAAN
1138, 8 aBrycra Cupus 100 000 mornduImx.
Pazpyuien ropon
AJeTo
1556, 23 auBapa | Kuraii, 8,0 830 000 morubmx.
Isuscu Benuuaiiurasa mpu-
ponHag Karactpoda
1730, 30 nexabpsa | Amonus, 137 000 morndrmx
XoKKainno
1755, 1 HOs1O6p# TMopTtyranus, 8,6 60 000 morubIIIX
JInccabon
1835, 20 tespanga | Hunu, Kon- 8,5 bonwime nepemelie-
CEeTICEOH HUS TPYHTa, LIyHaMH

CNPABOYHMWEK WKONBHMWKA

269




— LCTECTBEHHBIE HAYKU

Xpononozus Mecmo Mazeuu- | Hucao xncepme u dpy-
myoda 2ue nocaedecmes
1897, 12 uons Munus, 8,7 1500 mmorudmmx. Oopa-
Accam 30BAJICH TPOMAIHBIIN
YCTYTI BRICOTOM 11 M.
Ha rinotramy 23 TrIC.
KM? 10 HeY3HABAEMOCTH
U3MEHWIICA penibed
1905, 4 ampens Hunusa, 8,6 19 000 mmorubILHX.
Kamra Paznomsr boneioi
MPOTSKEHHOCTU
1906, 31 auBapa | DxBanop, 8,9 1000 morudIINX.
B MOpE OnHo U3 CUNTBHEHIINX
3EMJIETPSACEHU I
1908, 28 nexadpst | Mranus, 7,5 58 000 mormdIMx
Meccuna
1920, 16 nexabps | Kurait, 8,6 200 000 morud1IMX
Tanncy
1923, 1 cenTabpsa | SAmonns, 8,3 100 000 mormduIMx
Tokuo
1933, 3 mapTa Smnonus, 8,9 3000 morubmx.
CaHpukKio OnHo U3 cCUIBHeNIINX
3EMJIETPSACEHU I
1948, 6 oxTs6ps | TypKkMeHU- 7,3 Paspyurena 6onrsuraga
cTaH, Aurxadarn, YacTk ropoza, 00Jb-
LIH€ KEePTBEI
1960, 22 mas Yunu 8,5 2230 morud1Imx
B Yunu. 120 morn6-
X B AmoHun u
61 mormG1IMii Ha
TaBaiickux ocTpoBax
(OT LIyHaMM)
1975, 4 despans | Kurait, JIso- 7,3 1300 morndImx.
HWH, TOPOI ITepBoe ycrienHo
XatusH TipeackKasaHHoe,

TIOUTH BCE KUTEIUN
OBLTW 3BaKyUPOBAHEI
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XpoHoaozus Mecmo Mazeuu- | Hucao ncepms u dpy-
myoa 2ue nocaedeman
1976, 27 wions Kwurait, Tan- 7,9 600 000 mornbx
IaHb
1985, 19 — 20 MMr|-Mekcuka, 8,1 25 000 moruduImx
CIrmme Mexwuko
1988, 7 mexabpsa | ApMeHus, 6,9 25 000 moruduImx
Crmrak
1999, 17 aBrycta | Typuus, 7,4 17 000 morudimx
Hamur
2001, 26 auBaps | Munus, 7,7 20 000 morudIMx
bxynx
2003, 26 nexabpsa | Upan, bam 6,6 30 000 morndmIMx
2004, 26 nexabpa | Munuitckmii 9 Ot uyHaMu 1morudio
oKeaH donee 200 000
yenosek B MHOo-
He3uu, Taunaune,
Mpu-Jlanke u np.

[laomaab 11 HaceaeHMEe TOCYAAPCTB M TePPUTOPUN
EBporis

Hazsanusn zocy- Ilwowade 6 | Hacenenue 6 Cmoauua
oapcme u meLpii- maic. Km? mbiC. Yen.
mopuii
ABCTpHUA 83,8 8188 Bena
Anbanus 28,7 3582 Tupana
AHnoppa 0,468 69 Angoppa
benopyccus 207,6 10322 MuHck
benwrus 30,5 10289 bproccenn
bonrapus 110,9 7538 Codus
bocuusa u Tepiie- 51,1 3989 CapaeBo
TOBUHA
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Hazsanus 2ocy- Ilwowade 6 | Haceaenue 6 Cmoauua
dapcme u meppu- mbic. KM meiC. 4en.
mopui
BaTtukan 0,0004 1
Bemvkobpuranus 2441 60095 Jonnon
Benrpus 93 10045 bynamewrr
Tepmanus 357 82398 bepnun
Tubpanrtap (bput.) 0,0065 29,1 TubGpantap
Ipeunsa 132 10666 AbUHE
Ipy3us 69,7 4934 Tounucu
Janus 43,1 5384 Komenraren
HMpnaunus 70,3 3924 Jyonun
Hcnannus 103 281 PetikpaBrk
HMcmanusa 504,8 40217 Manpun
Hranusa 301,2 57998 Pum
JTaTBus 64,5 2349 Pura
JIutea 65,2 3593 BunwHioc
JIvixTeHUITEIH 0,157 33 Banyu
JTTokcemMOypr 2,6 454 JTTokcemMOypr
Maxkenonus 25,7 2063 Ckormbe
Manrra 0,316 400 Bannerra
Monnasusa 33,7 4440 Kuinnés
Monako 0,002 32 Monako
Hunepnanae! 41,5 1550 AMcTepnam
Hopserus 387 4546 Ocno
IMonriia 312,7 38623 Bapurasa
ITopryranua 92,0 10102 Jvccabon
Poccus 17075 144526 MockBa
Pymeinus 237,5 22272 byxapect
Cau-Mapuno 0,061 28 Can-Mapuno
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Hazsanusn zocy- Ilwowade 6 | Hacenenue 6 Cmoauua
oapcme u meLpii- maic. KM’ mbiC. Yen.
maopuii
Cepbua u 102,2 10656 Benrpan
YepHoropusa
Cnosakus 49 5430 bparucnasa
CrnoBenus 20,3 1936 Tobnana
Ykpanna 603,7 48055 Kues
OuHngHoNS 337 5191 XeNBCUHKU
Opanina 551 60180 IMapux
XopBaTus 56,6 4422 3arpeb
Yexus 78,9 10249 ITpara
[Iseitapus 41,3 7319 bepn
IMIseirus 450 8878 CTOKTOJNBEM
DCTOHUA 45,2 1409 Tannwuna
BaAroTsl eBpONIeNcKIX TOCYAAPCTB

Cmpana Bamoma Cmpana Bamoma

ABCTpUs €BpO Benukodpu- (OYHT CTEPIVHTOB
TAHUS
Andanusa JieK Benrpus thopuHT
AHIoppa €BpO Tepmanus eBpO
benopyccus OeJIOPYCCKUIA Tubpanrtap (DYHT CTepPJIMHTOB
pyonn (bpur.)

benwrrus eBpO Tpetms eBpO
bonrapus JIeB Tpysua Japu
bochus u Tep- | mapka bul Janus JIATCKag KpoHa
LIETOBUHA
Batukan €BpO Hpnannus eBpO

CNPABOYHMWEK WKONBHMWKA
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Cmipana Banroma Cmpana Banoma
Hcnannns WCIaHACKAas Poccusa pPYOJIB
KpOHA
Hcmanus €BpO PymBrHMS PYMBIHCKUIA JIeit
Hranua €BpO Can-MapuHo | eBpo
JlaTBUA JaT Cepbusa n JeHap
Yepuoropus
JIvtea JIAT CnoBakus CloBalKas KpoHa
JIvixTeHIUTENH | 1IBeIIapcKui CnoseHns CJIOBEHCKU
thpaHK TOJIap
JiokceMOypr | eBpo YkpawnHa TPUBHA
Maxkenonus JeHap OunHnsHIN €BPO
Mantta MaJETUICKAs Opanmms €BPO
mpa
Monnasus MOJIIABCKHIL JieH || XopBaTus KyHa
Monako €BpO Hexus Yelckas KpoHa
Hunepnanner | eBpo [Isetitiapus LIBEMIIAPCKUIT
thpaHK
Hopserus HOpBeXCKas e LIBEICKas KpOoHa
KpOHA
TToneira 3JIOTBIA DCTOHUSA 3CTOHCKAA KpOHa
TToptyranua €BpO

[1aomaab 1 HacEAEHME TOCYAAPCTB U TEPPUTOPUTL

Aszun
Hazeanusz cocydapems | Haowads 6 | Hacenenue Cmoauua
U MEPPUmMopuil meic. Km? | 6 muic. uen.
A3zepbaiinxan 86,6 7831 Baxy
Apmenusd 29,8 3326 EpeBan
Adranucran 652,2 28717 Kabyn
banrnanein 144 138448 Jlakka
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Haszeanus cocydapeme | Hiowade 6 | Hacenenue Cmoauua
U MELPUmMopuil moic. kp° | 6 muic. 4en.
Baxpeiin 0,69 667 Manama
bpyueii 5,8 358 bannap-Ce-
pu-Dberasan

Byran 47 2140 Txumrixy
Brernam 331,7 81625 Xanoi
Hzpannn 20,8 6116 Tens-ABUB
Hunus 3288 1049700 | Henwu
HMunounesus 1904,5 234894 Jxakapra
HMopnanus 89,4 5460 AmMan
Hpaxk 444 24683 Barpan
Hpan 1648 68279 Terepan
Hemen 532 19350 CaHna
Kazaxcran 2717,3 16764 AcTana
Kambonxa 181 13125 ITHOMIIEHD
Karap 11 817 Joxa
Kump 9,3 772 Hukocus
Kupruszus 198,5 4893 buikexk
Kwraii 9597 1286976 | ITexun
Kopes

1. Kopeiickas 121,2 22466 IMxenrvan

Haponno-Hemoxpa-

Tueckasa Pecry0-

nvka (KHJP)

2. Pectiyonmka Kopes 98,5 48289 Ceyn
KyseiiT 17,8 2183 Dn6-KyBeliT
JTaoc 236,8 5922 BrenTran
JTusan 10,4 3728 BeiipyT
Manatizug 329,7 23093 Kyana-Jlymryp
ManeauBH 0,298 330 Mane

CNPABOYHMWEK WKONBHMWKA
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Hazeanusz cocydapems | Haowads 6 | Hacenenue Cmoauua
i MEPPUMO Pl muic. kM2 | 6 muic. uen.
Monronus 1566,5 2712 Ynan-batop
Mesuma 677 42510 Suron
Heman 147,2 26470 Karmanny
Ob6benHEeHHEIE Apad- 83,6 2485 Aby-J1abu
ckue DMuparel (OAD)
Owman 212.,4 2807 Macxkar
IMaxucTan 796 150695 HMcnamaban
Caynosckas ApaBus 2150 24294 Ap-Pusig
Cunramyp 0,639 4609 Cunramyp
Cupus 185,2 17586 Jamack
TamKkUKUCTaH 143,1 6864 Jyuiante
Taunann 514 64265 Bbanrkox
TalTlalll 36,0 22603 Taitos1t
Typkmenus 488,1 4776 Auxaban
Typuus 780,6 68110 Ankapa
V30ekucTaH 447 25982 Tar1rirn
OUINTITTIHEL 300 84620 Manuna
MIpu-Jlanka 65,6 19742 Konombo
Anonusn 372 127214 Tokuo
BHAI-OTI)I A3MATCKMUX I‘OCY,A,HPCTB
Cmpana Baawoma Cmpana Baawoma
Azepbaiimkan | MaHaT baxpeitn DaxXpeMHCKUNA
IUHap
ApMeHus aopam bpyneii OpYHEWUCKWH
nosiap

Adpranuvicran | ahranu byran HIYJITPYM
banrnamemr | taka BrerHam JOHT
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Cmpana Basroma Cmpana Baawoma
Hzpanne LIeKeb 2. Pectiy6- BOHA
mika Kopest
HMunus WHIWUCKAA KyseiiT KYBEHUTCKWI qUHAp
pynus
HMunonesus | nunonesniickas | Jlaoc KWITT
pynus
Hopnanusa WOPIAHCKU I JIvean JIUBAHCKUI (DYHT
IUHApP
Hpak upakckuit quHap || Manatizus PUHTTUT
Hpan WpaHCKUH pran || MansauBel MaJIEAVBCKAs
pydus
Hewmen MeMEHCKW I Monronus TYTPUK
IUHApP
Kazaxcran TEeHTe Meauma KBAT
Kambomxa puenb Hemnan HelrankCKast
pynus
Karap puan Karapa Obbvenunen- | nupxam OAD
HEIE Apal-
CKUE DMU-
parel (OAD)
Kump KUTIPCKUH thyHT | Oman puan OMaHa
Kupruzus cCoM ITakucran TAKUCTaHCKad
pynus
Kwrait 10aHb Caynosckasa | puan CA
ApaBnis
Kopes BOHA CuHramyp CUHTANTYypPCKUHA
nosnap
1. Kopeii- BOHA Cupus CUPUHCKUH DYyHT
ckas Ha-
ponHo-Jlemo-
KpaTuueckas
PecniyGiika
(KHAP)

CNPABOYHMWEK WKONBHMWKA
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Cmpana Baawoma Cmpana Baawoma

Tamxukn- COMOHU V3bekuctan | cym

CTaH

Tawnaun oar OunmHE | PUANTITTHHCKOE
Teco

TatiBanb TaltBaHBCKUH Mpu-Jlanka | pyrusa HIJT

noJap
TypkMenus MaHar Amonus WeHa
Typuus Typelikas aupa

[1aomaab 1 HACEAGHWME TOCYAAPCTB U TEPPUTOPUTL

Adprxn

Hazeanus eocyaagcme Ilwowade | Haceaenue Cmoauua
U MELPUMO DL 8 moic. 8 moic.
Km? 4eq.

AU 2381,7 32818 AU
Anrona 1246,7 10766 JIyanna
Benun 112,6 7042 ITopto-Hoso
borcana 581,7 1573 Tabopone
Bypxkuna-®aco 274.4 13228 Varanyry
Bypynnu 27,8 6096 Byxymbypa
Tabon 268 1322 JTubpesunn
Tambus 11,3 1501 banmxyn
lana 238,5 20468 AKKpa
I'sunes 246 9030 Konakpu
IBunea-bucay 36 1361 Bucay
Jemokpatnueckas Pec- 2345 56625 Kwunuraca
myoaka Konro
JIxoyT 22 457 JIXKUOyTH
Erurmer 1001,4 74719 Kaup
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Teorpadpmsa. I€OAOTUS

Hazeanusz cocydapems | Haowads | Hacenenue Cmoauua
U MEPPUMEC P 8 MmbiC. 8 mbicC.
Km? 4eq.
3ambua 752,6 10307 JIycaka
3amannag Caxapa 266 262 Dnn-AloH
3umbabBe 390,6 12577 Xapape
Kabo-Bepne 4 412 ITpas
Kamepyn 475,4 15746 Syune
Kenus 582,6 31639 Hatipobu
Komopckue OcTpoBa 2,2 633 Moponu
Konro 342 2954 bpa3zaBuie
Kor-n’HByap 322,5 16962 | slmycykpo
Jlecoto 30,4 1862 Macepy
JTubepus 111,4 3317 Monposus
JTuBus 1759,5 5499 Tpumonu
Maspukuit 2,045 1210 TMopT-JIyu
MaspuTtanus 1030,7 2913 Hyaxkuror
Maparackap 595,8 16980 AHTaHaHaAPUBY
Manasu 118,5 11651 JIvnourse
Manu 1240 11626 Bamako
Mapokko 446,6 31689 Pabar
Menunwsa (Mcr.) 0,01 58 Menunea
Mozam0OuK 802 17479 Marmyty
Hamubus 824 1927 Bunaxyk
Hurep 1267 11059 Huawmeit
Hurepus 924 13382 Abymxa
PetonnoH, 0. (Op.) 2,5 631 Cen-Jlenu
Pyauna 26,4 7810 Kuranu
Can-Towme u [TpuHcunu 0,964 176 Can-Tome
Cpasuienn 17,4 1161 Mo6abane

CNPABOYHMWEK WKONBHMWKA
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Hazeanus cocydapeme | Huowade | Hacenenue Cmoauua
U meLpumopuil 8 mbic. 8 mbic.
KM’ “en.
Cesroii Enenrl, o. (bpurt.) 0,122 7 JIxeiiMcTayH
Cetimrensckue OcTpoBa 0,405 80 Bukropus
Ceneran 196,2 10580 | Hdakap
Ceyta (Mcm.) 0,02 72 Ceyta
Comanu 638 8025 Moranuiiro
Cynan 2506 38114 XapTym
Creppa-Jleone 72,3 5733 Opurayn
Tanzanus 9451 35922 Jap-3c-Canam
Toro 56,6 5429 JTome
Tyauc 164,2 9925 Tyauc
Yranna 236 25633 Kammana
IlenTpaneHOahprKaHc- 623 3684 Banrn
Kas PecriyGauka
Yan 1284 9254 Hnxamena
DKBaTopuanrHasa IBrHes 28,1 510 Manabo
DpuTped 93,7 4362 Acwmapa
Duorus 1100 66558 Annnc-Abeba
FOxHo-AdpukaHckas 1221 42769 | Iperopus
Pecniybnuka
BaatoTel rocypapeTs APpuxn
Cmpana Basroma Cmpana Baawma
AIKUp ATKUPCKAN borceana TyJa
IWHAap

AHTOJa KBaH3a bypkuna-®aco | ppank KOA
benun thpank KA bypynnmn thpaHK

bypyaon
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Teorpadpmsa. I€OAOTUS

Cmpana Basroma Cmpana Baawma
Tadon thpank KOA Jlecoto JIOTU
Tambusa nanmacu JTIubepus JTUOEPUNCKUT
noJuap
Tana cenu JIvBus JTUBUHACKUIA
IUHApP
IBunes TBUHEUCKUIA Mapuxkuii MaBpUKUCKAas
thpaHk pyTIMs
IBunesn-bucay | nmeco I'b MaspuTtanus | yrus
Jlemokpa- KoHTone3ckuit || Manarackap MaJaracuiic-
THYeCKas thpaHk KWH (hpaHkK
Pecriybnuka
Konro
JIX0yTH thpank JIxu- Manasu ManaBuiickas
OyTH KBaua
Eruner ETUTIeTCKMIT Manu tbpank KDA
(hyHT
3ambus 3aMOuicKas Mapoxko MapOKKaHCKWI
KBaua IUpXam
3amanHas — Mennnea €BpO
Caxapa (Mcm.)
3umbadBe 3UMOa0BUTI- Mo3zamMOuK METHKAT
CKUW AoJ1ap
Kabo-Bepne sckyno KB Hamuona HaAMUOWTC KU
JIoJap
Kamepyn tbpank KDA Hurep thpank KA
Kenus KeHUHCKUIT Hurepus Hatipa
UTWJUTUHT
Komopckue KOMOPCKUWIA Peonron, o. €BPO
OcTpoBa thpank (Pp.)
Konro tpank KOA Pyanna pPyaHOWNCKUHA
thpaHk
Kot-n’Wyap | dpank KDA Can-Tome u nobpa

ITpyuHcunu

CNPABOYHMWEK WKONBHMWKA
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Cmpana Basroma Cmpana Baawma
CBasuieHn JIVJIAaHTEeHU Toro tpank KOA
CaaToit toyut OCE TyHuc TYHUCCKMIA
Enener, o. OVHap
(bput.)

Ceiilrensckue | ceiuuenrckas Yraupa YTaHIUACKWH
OcTtpoBa pynus UTWJUTUHT
Ceneran tbpank KDA HenTtpanero- | dpank KOA
atppukaHckas
Pecriybnuka
Ceyta (Mcm.) | eBpo Han tbpank KDA
Comanu COMaJIMIUCKWA DKBaTOPU- tpank KOA
UTWJUTUHT aneHasa IBu-
Hes
Cynan CyIaHCKUH Dpurpes Hakda
IUHApP
Creppa-Jleone | neonHe Dpuonua OBIPD
Tanzanus TanzaHuickuii | FOxHo-Adpu- | pann
UTWJUTUHT KaHckas Pec-
nyonvKa

[1aomaab 1 HACEAEHWME TOCYAAPCTB U TEPPUTOPUTL

Amepuxn
Hazeanus zocydapcms Ilwowade | Hace- Cmoauua
U MEPPUMC DL 8 mbiC. AeHUE 8
Km? MbIC. Ye.

CesepHasi AMepHKa
AuTurya u bBapbyna 0,4426 68 Cent-JIxxoHC
AnTunsckre octposa (Hun,) 1 195 Bunnemcran
Apy0a, o. (Hun.) 0,19 67 OpanrecTan,
baramckue OcTpoBa 13,9 298 Hacco
Bapbanoc 0,43 277 bpunxrayn
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Teorpadpmsa. I€OAOTUS

Hazsanus zocydapcme Ilwowads |  Hace- Cmoauua
U MEPPUMOPULL 8 mbic. ACHUE 8
KM’ MbIC. HEN.
Benus 23 266 bensmorman
bepmynckue ocTposa 0,0533 61 TamMunwvToH
(bput.)
Buprunckue octposa 0,1534 13 Pon-Tayu
(bput.)
Buprunckue o-sa (CIIHA) 0,355 104 IMapnorTa-Ama-
st
Tantn 27,8 7528 ITopt-o-TIpenc
IBapenyma (Pp.) 1,8 418 bac-Tep
Isaremana 108.9 13909 | IsaTtemana
Tonnypac 112,1 6670 | Terycuraneria
Ipenana 0,344 89 Cenr-/Ixopmxec
Ipennannus (Jat.) 2176 55,7 Torxob
JoMuHunKa 0,790 70 Poso
JdoMunukaHnckas Pecry0- 48,7 8716 Canto-JIoMUHTO
JKa
Kaiiman, o-Ba (bput.) 0,259 21 JIXopIxXTayH
Kanana 9976 32207 | OrraBa
Kocta-Puka 51,1 3896 Can-Xoce
Ky6a 110,9 11263 | IaBana
Maprunuka (Op.) 1,1 377 ®op-ge-Ppanc
Mexcuka 1958,2 104908 | Mexuko
Huxaparya 130 5128 Mamnarya
IManama 77,1 2961 IManama
IMyspro-Puko (CIIIA) 8.9 3600 | Can-Xyau
CanwvBagop 21,4 6470 Can-CansBanop
Cen-TTrep 1 Mukenon (Op.) 0,242 6,4 Cen-Tlrvep
CenT-Buncent u IpeHa- 0,389 117 Kunrcrayu
IVHEI
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Hazeanus zocydapcms Ilwowade | Hace- Cmoauua
U MEPPUMC Pl 8 mbicC. ACHUE 8
KM’ MbIC. HEN.

Cent-Kutc 1 Heuc 0,262 39 bacrep
Cenr-Jlocus 0,616 162 Kactpu
CIHIA (CoenvnHEHHEBIE 9363,2 290343 | BauunHTrTOH
[ITaTer AMEPUKN)
Tpununan 1 Tobaro 5,1 1104 TMopr-od-Crieitn
smaiika 11,5 2696 | Kunrcton
HO:xknaa AMepuka
ApreHTiHa 2767 38741 | BysHoc-Alipec
Bonusus 1098.6 8586 | JIaTlac
Bpazunus 8512 182033 | bpasunua
Benecyana 916,4 24655 | Kapakac
Taitana 215 702 JIXopIxXTayH
I'snana (Pp.) 91 128 Kaitenna
Konymbus 1139 41662 | Borora
IMaparsaii 406,8 6037 | AcyHcron
IMepy 1285,2 28410 | Tuma
CypuHaM 163,3 435 ITapamapudo
VYpyrBaii 178 3413 MoHnTteBuneo
®onknenackue (Mank- 12,2 2,0 ITopT-Crannu
BUHCKHE) ocTposa (bput.)
Yunm 756,9 15665 | CanTesaro
DKBAIOP 283,6 13710 | Kuro
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BaaioTel rocypapcTs Amepuxn

Teorpadpmsa. I€OAOTUS

Cmpana Baawoma Cmpana Baawoma
CeBepuana AMepHukKa
AHTUTYa BOCTOUHOKapuO- || Ipennanoua Jarckag KpoHa
u bapbyna CKWiA mosuiap (Jat.)
AHTUIBCKME AHTUIBCKUH JoMuHMKa BOCTQYHO-
OCTpOBA TyJIbAeH KapuOCKUM
(Hun.) JoJuIap
Apyba, o. apyockuii io- || JlJoMuHUKaH- | JOMWHWUKAH-
(Hun.) PUH ckag Pecrryd- | ckoe meco
JKa
baramckue DaraMcKMii Katiman, o-Ba | monnap Kaii-
OcTtpoBa noJuiap (bpur.) MaHa
bapbanoc dapbdanocckuit || Kanana KaHaaCKHUH
nosnap nosnap
benus nonnap benuza || Kocrta-Puka KOJIOH
bepmynckue OepMyOCKUH Ky6a KyOWMHCKOe
OCTpOBa nosnap Teco
(bput.)
Buprunckue nonnap CIHIA MapTtunauka thpank MapTi-
octposa (bpuT.) (Dp.) HUKHU
Buprunckue | gonnap CIHIA Mexkcuka MEKCUKAHCKOEe
o-Ba (CIIA) Teco
Tavtu Typa Hwukaparya 30JI0Tas Kop-
nooa
IBanmenyma thpank IBane- ITanama Hannbdoa
(Pp.) JIYTTRI
IBaTemana KeTcank ITyspro-Puxo | nonnap CIIA
(CIIIA)
Tonnypac JeMHUpa CansBanop caNbBaANOPCKUN
KOJIOH
Ipenana BOCTOYHOKA- Cen-Ilrep €BpO
PUOCKUT moi- 1 MukenoH
nap (Dp.)

CNPABOYHMWEK WKONBHMWKA
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Cmpana Baawoma Cmpana Baawoma
Cent-BuHceHT | BocTouHOKA- CIIA nonnap CIHIA
1 IpeHanyHel | puOCKUT 10J- (CoennHeH-

nap Heie IITaTe
AMEpUKH)
Cent-Kurc BOCTOYHOKA- Tpuuunan nonnap TT
1 Hesuic PUOCKWH NOJ- u Tobaro
nap
Cenr-Jliocusa | BocTouHOKapuO- || Amaiika AMAWCKWA 101 -
CKUI qosap Jap
HO:xknaa AMepuka
ApreHTuHa eco IMaparsaii ryapaHu
bonvsusa 6ONMBUAHO ITepy COJIb
bpazunus pean CypuHam CYypUHaAMCKUH
TYJIBIEH
Benecysna donuBap VYpyrBait ypyTrBaiickoe
Teco
Taitana ranaHcKum donknenn- (hoNKIeHACKUH
noJuiap ckue (Mans- thyHT
BUHCKHE) OCT-
posa (bpurt.)
I'snana (®Op.) | rBuanckuii Hunu YUIUHCKOE
thpaHk Teco
Konymbus KONyMOWIcKoe | DKBamop nonnap CIIIA
Teco

[laomaab 1 HaceA€HME TOCYAAPCTB 1 TEPPUTOPUIL
Asctpaann, Oxeannn 1 AHTAPKTUABL

Hazsanus zocydapcme Taowade Hace- Cmoauua
U MELPUMO P 8 meicC. AeHue 8
KM’ mbic. 4en.
ABCTpanus 7687 19732 | KanbGeppa
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Teorpadpmsa. I€OAOTUS

Hazsanus zocydapcme Iwowads Hace- Cmoauua
i MEPPUMOPU 8 mbicC. ACHUE 8
KM’ MBIC. HEN.
Banyaty 12,2 199 Buna
BocTtounoe Camoa 0,197 55 ITaro-TTaro
(CIIA)
Ivam, o. (CIIIA) 0,541 144 Araneg
JIKOHCTOH, aTtosu 0,001 0,3 —
(CIIA)
3amanHoe Camoa 2,8 178 Amnuna
Kupubdaru 0,7 98 Banpukn
Kyka, octposa (Hos. 3en.) 0,241 17 ABapya
Mapurannossl OcTpoBa 0,181 56 Manxypo
Munysit, (CIIIA) 0,0052 2 —
MwukpoHesus 0,7014 108 IManukup
Haypy 0,021 13 —
Hwys (Casunx) (Hos.3en.) 0,259 2.4 Anodpu
HoBag 3enannus 268,7 3951 Bennuurron
Hoas Kanemonus (®p.) 19 180 Hywmea
Hopdonk (AcTpan.) 0,036 2,2 Kunrcron
ITarrya — Hosag IBuHes 461,7 5296 TMopt-Mopcou
IMrkspu (Bput.) 0,0045 0,059 | AnamcTayH
ConomonHoBr OcTpoBa 29,8 509 XoHuapa
Toxenay (FOnnon) (Hos. 0,01 1,7 —
3en.)
Toura 0,699 108 Hykyanoda
TyBany 0,0259 11 Oyuadyt
Yonnuc u Oyryna (Op.) 0,3 13,5 Mara-V1y
Yaiik, aronn (CIITA) 0,008 0,3 —
Oumxn 18,3 868 CyBa
Opannysckad [MoauHe3nd 4,0 209 ITaneate

CNPABOYHMWEK WKONBHMWKA
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Hazsanus zocydapcme Taowade Hace- Cmoauua
U MELPUMO P 8 meicC. AeHue 8
KM’ mbic. 4en.
AHTapkTuna* (Bkiawouas 13975 —

OCTPOBA U 1lIeNkhOBEIE

JEOHUKH)

*MexXIyHapOoHO-TIPABOBON PEXNUM AHTAapKTUIEl U OPYTUX TEPPU-
TOpUit, pacTioNoXeHHHBIX 1oXHee 60° 10XHOU IIMPOTH, peryaupyercs
JloroBopom ob AHTapkThae oT 1 nekadpsa 1959 . AHTapkTiaa He UMeeT
TIOCTOSIHHOTO HACEJIeHUS.

Baarorsl rocypapers Ascrpasnn n Oxeanmn

Cmpana Basroma Cmpana Baawoma

ABCTpanus apcTpanuiickuii || Mukponesus | monanap CIIHA
noJuap
Banyary BaTy Haypy aBCTpanuiic-
KWU#A gosap
Bocrounoe nonnap CIITA Hwys (CaBunx) | HoBO3EaHI -
Camoa (CIIIA) (Hos. 3en.) CKWI nojiap
Tyam, o. nonnap CIITA HoBag 3enan- | HoBO3enaHI-
(CIOA) Vsl CKWIA moJuiap
JIKOHCTOH, nonnap CIITA HoBasa Kane- | TMxooxkeaH-
aronn (CIIA) nouus (Op.) CKWUH ppaHK
3anagHoe Tana Hopdonk aBCTpanuii-
Camoa (ABCTpan.) CKWIA moJuiap
Kupubaru apcTpanuiickuii || ITamya — KWHA
noJuap Hosas IBuHes

Kyxka, ocTtpoBa | HOBO3enaHn- ITuTkspH HOBO3eJIaH] -
(Hog. 3en.) CKUW mosuiap (bpurt.) CKWIA moJuiap
Mapurannosw | nonnap CIITA ConomonoBrl | gonnap CO
OctpoBa OCTpOBa
Munysit, nonnap CIITA Toxenay (FOnu- | HOBO3eIaH M -
(CIIIA) oH) (Hos. 3en.) | ckuit nonnap

288

TOAHHH FHUWKAQNEAWSYECKWH




T'eorpadma

l'eoaorua

Cmpana Baawoma Cmpana Baawoma
Tonra rmaaHra Vaiik, atonn nonnap CIITA
(CIIA)
TyBany aBCTpaINii- Oumxu nomnap Oumxn
CKUW AoJ1ap
Yonnuc u TUXQOKeaH- Opaniysckas | THXOOKeaH-
Oyryna (Dp.) | ckuit dppank IMonvHe3una CKUH hpank

Opraausagmsa Obveanaernpx Hagun (OOH)

Opranuzanua 0v1a co3naHa B 1945 . cTpaHaMU—TI00eqUTEIFHULIA -
MU BO BTopoil MUpOBO# BOWHE C 11eJBI0 TTOANEpPKAHUA MUPA U MeX-
OYHapOOHOW 0e30TacHOCTH W Pas3BUTUA COTPYIHWUUECTBA MEXOY
rocynapctsamMu. B Hacrosuiee Bpems uneHamu OOH gBasgioTcs
193 rocynapctBa. Jenomnpoussonacteo B OOH Benérca Ha urectu
A3BIKAX: AHTJIUWCKOM, apabCKOM, UCTIAHCKOM, KUTAHCKOM, PYCCKOM
1 paHITy3CKOM.

Cmpyxmypa Cpzarusauuu Obpedunérmvix Hayui
B coorBeTcTBUM c YcTaBOM yupeXIeHBl LIECTh QCHOBHBIX OpTa-
HoB QOOH: Coser besomacHoctu, IeHepanwrHas AccamOues,
CekperapuaT, JKOHOMWYECKWH 1 COLTMANBHEIN coBeT, COBET T10 OTIeKe,
MexnyHaponueiit cyn OOH. 3a ucknwoueHweM MeXnyHapooHOTO
cyna, Haxomsierocst B Taare (Hunepnannsi), Bce ocTanbHBIE OPTaHEBI
OOH pacmnonoxens! B Heio-Mopke (CIIA).

CoGem besonacrocmu
B Coser besonacHocTi BXO#AT 3 TOCTOAHHBIX WieHOB — Benukobpu-
tanus, Kurait, Poccua, CIIIA n ®panuus — u 10 uienos, n3bupae-
MEBIX Ha [eHepanrHO Accambiiee Ha 2 rona; MOBTOPHOE TIepen30paHue
He forryckaercs. HermocTosgHHbIe YeHB MU30UpAaloTCa U3 CIEAYIOIINX
peruoHoB: 5 U3 Adpuku U Asuu, 1 u3 Bocrounoit EBporei, 2 u3
JlatnHCcKO AMepruKy ¥ 2 u3 3amanHoil EBpornsl, a TakXke oCTanbHBIX
PETHOHOB.

Toneko pesontonuu Chb aBiA0TCa 0053aTeIBHBIMU; PELIEHUA BCEX
npyrux opranos OOH HocAT pekoMmeHnareneHBIN XapakTep. CTpaHbI
bonwiroit marépku, mMoMUMo TIOCTOSHHOTO wieHcTBa B Cb, umelor
MIPAaBO BETO MO JIIBOOMY BOITPOCY.

CNPABOYHMWEK WKONBHMWKA

289

10 MonHeIf SHIARITOTeIRY ecKHH CTTPAaBOYHWK ITKONBHHKA



— LCTECTBEHHBIE HAYKU

Terneparvras Accambres
Bce ctpanri—unens OOH npencrasnens B IeHepankHOIT Accambee
ONHWUM TojocoM. TeHepanbsHas AccamMbJes 3a0yMBIBAIACk Kak (hopyM,
Ha KOTOPOM HAlLlMAM MUpaA AQJIXKHA OBITE TTPENOCTaBIeHa IINPOKas BO3-
MOXHOCTE «00CYXIATh JIIDOBIE BOTTPOCKH! WIW J1eJ1a B TIpefenax YCTaBar.
JTO KpYIHERIUH W Haubojee TPeNCcTaBUTENLHBIN, HO HE CaMBIN
TOAHOBNAACTHEIN opraH OOH. Accam0bies He WMeeT TTQJIHOMOUUWI
3aCTAaBUTE MTPOBECTH B KU3HE CBOM pelreHud. [TpuHaTee Accambieei
pE30IOLINM, B OTIWYMe OT pelreHuil Cb, He uMeT o043aTebHOR
CWJIBI, TIPU 3TOM HU OHA W3 HALIUI He MOXET HaJ0XWTE Ha HUX BETO.
TTomuMo peryaspHeIX ceccuii [eHepankHas Accambiesa BeneT padoTy
C TIOMOLLBIO CJIOXHOW CTPYKTYPBI KOMUTETOB U PETMOHATBHBIX TPYIIIL.

Cexpemapuam
B pamkax OOH 6r11 coznan CekperapyaT — QCOORIA 1UITAT CAYXKALINX,
KOTOpPBIE, KaK TTPeATIofaraioch, «0yayT MOAXOIUTE K ITpobeMaM MAPO-
BOTO COODILIECTBA C TOW Xe MepOil OTBETCTBEHHOCTH, YTO U K HALUO-
HaJBHEBEIM TIpodyieMaM». Bo rnaBe Cekperapuara CTOUT TeHepaabHEBIN
ceKpeTapk — BRICIIeE JokHOCcTHoe Tuito OOH. TeHepansHEIN cekpe-
Tapk Ha3HauaeTcs [eHepanwHOI AccamOneeil mo pekomennaiuu Chb.
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AcTpoHomust

Pacmmpsionmasica Beceaennas

Pacuinpenne BecenenHolt Hauanock C CUHTYISIPHOTO COCTOSAHMS (KOoraa
JNo0Ble IBe TOYKW B HadmwmaeMol HeIHe BceneHHoil OBIM CKOJB
YTOOHO OJIU3KU IPYT K APYTY, a TJIOTHOCTE BellleCTBa OeCKOHEUHa) Tak

Ha3eIBaeMBIM bonbiInm B3pHIBOM

Kocmuuecrkoe Jnoxa. Xapaxmeproie npoueccs
6peEM3
0 CHUHTYJISAPHOCTE. BONABIION B3pPEIB
10%¢ TTnankoBckuit MOMeHT. BO3HUKHOBEHWE
PEJINKTOBBIX TPABUTOHOB. JIJ1s1 ormcanuns 3Toi
3ITOXW HeTIPUMEeHWMa COBpeMEHHAas Teopus
TpaBUTALIMY (HEKBAHTOBAs )
10 ¢ AnpoHHada 3pa. AHHUTWIALINA
MMPOTOH-aHTUTIPOTOHHEIX TTap
lc JlerrronHas 3pa. AHHUTHJISILTUS
3MeKTPOH-TIO3UTPOHHEIX TTIap
1 MUH Panunauwvonnas apa. AnepHeIit CUHTES Teus
W IeWTeprs
10 000 ner | Dpa seiecTsa. Bo Becenennoit HaunHaer
JOMUHUWPOBATEH BELIECTBO
300 000 ner | Droxa oToeneHusa UIMYUeHMsl OT BelllecTBa.

Bcenennas ctaHOBUTCS TIpO3pauHoOi

1—2 Mmupn net

Hauano 06p2130BElHHH TaJIaKTHK

3 MJpI et

TanakTyuK HAYWHAIOT O6p330BBIBElTB CKOILICHHWA

4 Mapn eT

(Cxarre Halleit TpoToralakTUKKI

CNPABOYHMWEK WKONBHMWKA 29 .l
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—— LCTECTEEHHBIE HAYKH

Kocmuuecroe Jnoxa. Xapaxmeproie npoueccs
6peEM3

4,1 mapn net | O0pa3yioTcs TTepBhIe 3BE30 I

Svapnaer | PoxneHnue KBazapos

10,2 mapn et | O6pazoBaHre MeX3BE3INHOTO 00J1aKa, NaBLIETO
Hauyasno CoflHeuHol cucTeMe

10,3 mupn sier | CxaTHe MpOTOCOIHEYHON TYMaHHOCTH

10,4 mapn ner | O6pasoBaHue TIaHET, 3aTBEpAeHNE TTOPOT,

11,1 mapn et | Apxeo3sotickas 3pa. O0pa3oBaHUe CAMEIX CTAPBIX
3eMHBIX TTOPO]

12 mapn et | 3apoxneHue MUKPOOPTaHU3IMOB

ACTPOHOMVI‘ICCKVLC CAVIHUMIIBI

FPaccmosnus, maccet, spemsa | 3nauenus

AcCTpoHOMUYECKas 1,49598 - 10" M = 150 Mu1H KM
eqMHULIA

(cpenHee paccTosHUe
ot 3emau no CoHia)

CBeToBoIi rox 9,4606-10"° M = 63240 a. e.=

= (),3066 K
IMapcex 3,0857-10'° M = 3,2612 cB. JeT
Macca Connia 1,989 1030 xr = 333 000 macc 3emnu
Panuyc Conxiia 696 000 kM = 109 paguycos 3emin
Macca 3emnu 5,976 1024 xr = 81,3 macch JIyHE
DKBaTOPUATBHEIN 6378 xm

paguyc 3eMIu
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Paccmosnua, maccet, 6pemsa

naueniia

TTepyon moBTOPAEMOCTH
COJTHEUHHIX U IYHHEIX
3aTMeHUH (capoc)

18 ner 11,3 ousa

Ton onanckmit

365,25 cpenH. COTHEUHEBIX CYTOK

Ton rpuropuanckuii

365,2425 ——

Ton Tpormueckmit
(OT paBHOOEHCTBUA
JI0 PaBHOACHCTBUA )

365,2421 ——

Ton cunepuyeckmii
(oTHOCUTENILHO
HeTIOABUKHEBIX 3BE31)

365,2563 —"—

Ton anoManucTUYECKU
(Mexmy
TOCJIeNOBaTENEHEIMUT
TIPOXOXKIEHUSAMHA Uepe3
TIepUTeInii)

365,2596 —"—

Ton npakoHwyeckmit
(OTHOCWUTENRHO 3aTMEHU )

346,6200 ——

12 cuHOAWUUECKUX MeCH1IEB

354,36 —7—

Mecsai kaneHaapHBIA
CpeoHUuN

30cyr. 10u29Mun 4 c

Mecsa1 cuHognuecKui
(0T HOBOJIYHUA
JI0 HOBOJTYHUA)

29,5305 cpenH. CONHEUHEIX CYTOK

Mecsu cunepuyeckuii
(oTHOCUTENILHO
HeTIOABUKHEBIX 3BE31)

27,3216 —"—

CyTKku 3theMepruaHbIe

1 cyT.=24 u=1440 Mmun = 86400 c

CNPABOYHMWEK WKONBHMWKA
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Pacemosnusn, maccer, 6pema | 3nauenus

CyTKY cpenqHue COIHeUHERIe
BpeMeHU

24 4 (03 MuH 56,5554 ¢ 3BE3gHOTO

CyTKH 3BE3I0HEIE,

NI CUICPUHCCKHUE COJIHCYHOTO BpEMCHH

231 56 mun 04,0905 c cpennero

OcHOBHbBIE KOCMOAOTMYECKIE BEAMUMHDI

Beauuuna

naueniia

ITocToannag Xab6aa (KoahhUIIMEHT TPOTTOPIINO-
HAJIBHOCTH MEXITy CKOPOCTRIO yaaJleHWsl BHerajlak-
TUUECKNX OOBEKTOB, BRI3BAHHOTO PaCIIMpeHUEM
Bcenennoii, n paccTosgaHueM 10 HUX)

75 km/(c*M1iK)

CpenHsas TIOTHOCTE BelllecTBa BeeneHHol

1026 xr/m3

ITnoTHOCTE U3NYUeHUS BO BeenenHoit

10° boToHOB
Ha 1 HYKJIOH

Yucno ranaktuk B HAOM0naeMoit yacti BeenednHoit

1011

Paccrossuue no camoit ynaneéHHoi HabmonaeMon
OOBIKHOBEHHOW TalakKTUKU

5.10°
CBETQBEIX JIET

Paccrosinue no caMoro ynanéHHOTO HabJII0IaeMoTo
KBaszapa

12.10°
CBETQOBBIX JIET

Aatnposanne Bceaennon

Bospacm
Memaoo Obsexm P ’
mapd aem
CooTHollIeHne TanaxkTuku 1—15
CKOPOCTE — pacCcTosiHUE
PanwoakTuBHOE JIyHHEBIE TOPOAHI, 4,6
JaTUpoOBaHUE cTapeiIiIre MeTeOpPUTHI
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Memod Obvexm Bospacm, mapd
aem
PanwoakTuBHOE
JaTupoBaHue U Modenu | ¥paH v M30TOIH ypaHa 10
3BOJTIOITMY TAIaKTUK
Monenu 3Be3nHOMN Crapeiiime 3BE3NH 15

3BOJIIOIIHNH

Mneunoro [Tyt

MeToAbI oITpeAeAeHMsT PACCTOSIHUI
AO ACTPOHOMMYECKUX OOBEKTOB

Memod Acmponomuueckue Hamepsemuie
00seKmbl PACCMOAHUS
PanwonokaimmoHHBIA ITnaners B nipenenax
ConHeuHon
CUCTEMEI
YrinoMepHHIi ITnaners!, Oauxaiilie
(TpUTOHOMETpUUeCKNe | 3BE3IEI Jo 100 ik
rmapaninakchl)
YriomepH®Iii (110 TanakTkun
VTJIOBBIM pasMepam Jo 10 Mk
ra30BEIX TYMaHHOCTEH™)
doTomeTprueck it 3BE3NRI CTIEKTPANBHEIX Jo 1 Knk
(Ha OCHOBE 3BE3MHEBIX knaccoB A—K
BEJIUUMH)
3BE3IEI CTIEKTPaTBHEBIX Jo 10 Kk
knaccos B—O
KpacHble rMranThl Jo 3 Mk
[IapoBrie CKOTUIEHMS Jo 8 Mk
Spuaitiine ceepxruranTel | Jdo 10 Mnix

CNPABOYHMWEK WKONBHMWKA
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Memod Acmponomuueckue Hamepsemuie
00seKmbl PACCMOAHUS
doToMeTpUUeCKUA CBepxXHOBEIE Jo 500 Mnx
TanakTxku Jo 3 Ttk
Jlotiepa (Ha OCHOBE Jlanékue ranakTHKH,
KpacHOTOQ CMEIIEHUW ) panuorafakTukKu 1 Jlo 300 I'mk
KBa3aphl

*ITuHelHEIe pasMephl HAMOONBITUX TYMaHHOCTEH B TajlaKTUKax TTOUYTH

QOMHAKOBEI.

[ TAOTHOCTD KOCMHMYECKUX OOBEKTOB

Cpednsns Cpeduns
Obvexmut HAGMHOCHD, Obvexmat HAQMHOCMb,
Ke/m Ke/m

Bcenennas 7.107% Kpachsrit 5107°
(oeHka) TUTAHT
CkoruieHue 7.107% Connile 1,4- 10°
rajJakTHK
Mex3pé3nnas |3-10722 Bensrit kapink | 107
cpena
Tanaxktika 2.107%! Hetitponnas 10"

3Be3na
[Iaposoe 41073 Yépuas nepa* | 10°°
CKOTIIEHWE

* Yépras Obipa — KOCMUUECKUHM 00BeKT, BOSHUKIINHM B pe3y/sTaTe
PEJIATUBUCTCKOTO TPaBUTALIMOHHOTO KOJUJIANca (HEeOTpaHWYEeHHOTO

C}KaTHH) MACCHUBHOTO TEJIA.
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Paanycsr [HIBapymmanaa R,
AASI PA3AUTIHBIX OOBEKTOB

Paduyc Hlsapuiuuneda (cpasumayitorHHbtil paduyc) — paguyc
ctheprl, HA KOTOPOW cuia TATOTEHUS, Co3laBaeMas pacTiofoXeHHO!
BHYTPU 3TOW cdephl Maccoit, cTpeMuTcs K OeckoHeuHocTu. Ecnum
TeJI0 COXMETCA 0 Pa3MepOB, MEHBIINX ero panuyca IIsapimnisaa,
TO UJIyUEHWE VJIW YACTULIBI 3TOTO Tejla He CMOTYT TPEOAONIETh TTONe
TATOTEHUS W BRIATU K yIAJ€HHOMY HaOdonarento. Takue OOBEKTHI
HA3BIBAIOT YEPHEIMU JIBIPAMU.

llromuocmo
CKOARANCUPOBABINEZO

Oosexm Macca, kz | R, m gelecmea npu
cxcamui €20 0o
chepor paduyca
Msapuymunsda, Kz /s

Hebonruras ropa 10" 10" 10°¢

HeGompuroit 10 107 10%

acTepous

JyHa 7,35.10% |10 10*

Semns 5,97.10% |10 10°

Connue 1,99-10% 3103 10"

MaccuBHas 3Be3na 2-10 3-104 10

Ckostancuposasuras | 10° 3.10" 10° (ru1oTHOCTD BOIBI)

Macca, BO3MOXKHO

COIepXKallascs

B aKTUBHOM sipe

TaJlaKTUKH

TanakTuka B uesom | 104 3.10% 10-3
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XapakTepucTuKra IrpaBUTalMOHHOTO U3AYIEH NS
OT BO3MOSKHBIX MCTOYHUKOB

Tunuunas Bosmoxncnas
yacmoma, Iy | vacmoma cobumus

Hemounux

38E€30HbLIL KOAIANC — CBEPXHOBAS, OCPAZOBAHUE HEPHOIL ObiPbi:

B Hauueit [anakTuke; 102—10° 1 B 30 ner
B CKOTUIEHWHW TalaKTUK 102—10° IMpumepno
B cO3Be301U JIeBEI 10 B ron

Ilpoyeccot, cészannbie ¢ uéprbimu dvipamu

Yépnrie OBIPHI 1—10? Jo 1 B MecAl
¢ Maccoit 10°— 10* maccsr Connia
B LIAPOBBIX CKOTIIEHUSIX.

Snpa ranakTuk: (4€pHEIe ORIPEI 107°°—107  |Jo 50 B Ton
¢ maccoit 10°—10" maccer Contia).

JIBOTTHEIE 3BE3IEI 10°—10~> |HenpepsiBHO
B Hallei [anaktuke

3aBUCUMOCTD BEAMYMHBI KPaCHOro CMEIJeHMA
OT PACCTOAHNA AO AQACKNUX TAAdKTUK

CKOnACHUE 2ANAKMUK 8 Pacemosnue, Cropocmp pazbezanus
8. aem 2aAaKMUK, KM/C

JleBe 78 000 000 1200

Bonsroit Mensenutie 1000 000 000 15 000

Cesepnoit Kopone 1400 000 000 22 000

Bonomnace 2500 000 000 39 000

Tunpe 3960 000 000 61 000
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[TaoTHOCTD IHCPIMNM 1 YMCAd KBAHTOB ¢OHOBOI‘O
M3AYICHNMA B PASAMYHDBIX AMAIIA30HAX

Huanazon

Hnomuocme snepeuu
wznyuenus, 2B/cm’

Haomuocmo yucaa
domonos, ey

JITMHHOBOIHOBOE
panuousnydeHue

=107

PenukToBoe
pamTuoOU3yueHne

0,25

HndpakpacHsrii

~107?

Ormrrueck it

~31073

Markwit

PEHTTEHOBCKUI
(e <1k3B)

104-10"

3-(107-107%)

KecTkui
PEHTTEHOBCKUI
(e >1x3B)

107

3107

Markoe
v-U3NyueHue
(1—6 M>3B)

=310

z10—11

Keéctkoe y-u3nyuenue
(e > 10 M>sB)

<107

<10—12

Donosoe uszryuenue — TUPOHY3HOE W TTPAKTMUECKH M30TPOITHOE
3JeKTpOMarHuTHoe n3nyuenue Beenennoit. @oHoBoe nznyuenne HeCET
B cebe nHpopmMalnio o BeceneHHoit B L1es10M: eciiv OBL1a OB M3BECTHA
ero Mmpupona, TO B MPUHLINIIE MOXHO OBUIO OBl YCTAHOBUTH, Kakad
W3 KOCMOJIOTHYECKUX MOIEIer HAWIYYIIUM 00pa3oM OIUCHIBAET
KpPYITHOMAacCIITaOHYIO CTPYKTYpy BeceneHHoi.

CNPABOYHMWEK WKONBHMWKA
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CocTaB KOCMUYECKUX Aﬁqef&

¢ aneprusmn € > 2,5 [sB/nykaon
Cpednas | Humencus- Qucao adep

Qacmuuym | 3apad | amomnas |Hocms, 4ucao na 10 meic. npomonos

adpa | macca Lzagmuu/ 8 Kocmuue- |8 (pedHem

(m”cremep) | exux ayuax |60 Beenennoii

IMpotons 1 1 1300 10 000 10 000
Saparenua | 2 4 94 720 1600
Jlérkue» | 3-5 10 2,0 15 107
smpa
«Cpennue» | 69 14 6,7 52 14
smpa
«Tsxénere» | 210 31 2,0 15 6
smpa
«Ouens >20 51 0,5 4 0,06
TAXKEBIE»
smpa
«Camsre >30 100 ~107* =107 7107
TAXKEBIE»
smpa
JnexkTtpoHsr | 1 1/1836 13 100 10 000
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Kaaccnduranms rasAakTUK IO TUIIAM W CBETUMOCTH

Tune canaxmuk

Kuaccw Macca
cgemumocmu |6 Mo | anaunmu- |aun3006- | cnupanvroie | enpa-
yecKue | pazmuie BUABHBIE
SApxue 108 | dpuaitume
CBEPXTHU- CUCTEeMBI B chepu- — —
TAHTHI YECKUX CKOTUJIEHU -
SIX TANaKTUK
Hopmanensie [10'2 | Ipuaitirie o6beKTs!
CBEPX- CBEPXCKOTUIEHUT TanakTuK:
TUTAHTHI —
Jdesa A | NGC «ComMmbpepo»
4382
SApxue 10" PanoBeie 00BeKkTH | HApuaiiinme
TUTAHTRI CKOTUIEHUA O0BEKTRI
raJlakTUK MecTHol —
Ipynmsr:
AHnpoMena
u [anaktuka
Hopwmansusie (10" | Panossie o6vextsr | Tpeyronsuuk | Bonsimoe
TUTAHTHI CKOTIIeHW It Maren-
TaJakKTUK JIAHOBO
Obnako
SApxue 10° CnyTHUKHN Crivpanu Marnoe
KapJINKH AHIPOMEBI: OJINU3KUX Maren-
TPYIITI JIAHOBO
M 32 NGC O6nako
205
Hopwmansusie |108 Cnabwie cnytHukY | Kapnavku ITpoune
KapJuKH AHIpOMeE Bl BCOCENHUX | TaNaKTUKH
TpyIITIax MecTHol
Ipynmer

CNPABOYHMWEK WKONBHMWKA
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Kuaccwt Macca | Tunw canaxmux
ceemumocmu | 6 M- | snaunmu aunzo- crupanvhbie | Herpa-
yeckue | otpaszneie BUJIBHEIS
Cnabwie 107 DNAUTITUIECKUE
KapJauKu KapAuku MecTHOM
Ipynmer — —
TMurmen 1086
Mectnas ['pynna raaaxTnx

Cemeticmao | Cocmas cemeiicmsa ¢ yKasa- FPacemosnue, | Macca,
HUEM C036€30U5A, 8 KOMCPOM KITx g 10°
HAX0O0UMCA 2anaKmuKa M.

lanakmukn | Tanaxkruka — 250 000
Bonwiroe Marennanoso 48 14 000
Obnako
Manoe 58 5000
Marennanoso Odnako
ITeus (Kapamk) 188 20
JTes-1 (kapauk) 220 4
JTes-1I (kapnuk) 220 1
CKynBITTOp (KapJiuk) 84 3
Manag Mensenuiia 67 0,1
(xapnuK)
JpakoH (KapiukK) 67 0,1
OpuoH (murmeit) 80 —
Kozepor (rurmeii) 70 —
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Cemeiicmeo | Cocmas cemeiicmea ¢ ykasa- Pacemosnue, | Macca,
HUEM CO38€30US, 8 KOMCPOM KIix 6 10° M
HAXO0UMCR 200AKMUKA

Tymannoctu | Auopomena (M 31, NGC 224) 690 360 000

AHIpPOMENBI
Annpomena (M 32, NGC221) 690 2600
Augpomena NGC 205 690 2000
Kaccuomes NGC 187 600 150
Kaccuomess NGC 147 600 100
4 KapJUKOBEIS 690 ~(),5
TAIAKTUKU

«OnHOYKN» | TpeyroasHUK 720 20 000

MecTHolt (M 33, NGC 598)

Ipynmer
Crpenenr NGC 6822 440 1500
Kut IC 1613 690 350

['pymmsl rasaxTuk, 6Amskanmme x Mecraon

Ipynna Pacemasnue, | Hucao | Inasuoie uaenn
Kilk 416108

Tpytima 1oXHOoTO Tanak-

THYECKOTO TIONI0Ca 1750 6 NGC 253, M 55

bonwiuroit Mensenuiier | 2200 9 M 81, M 82

Toruux INMcos 3000 34 M 101, M 51

IenTaBpa 4000 7 enTanp A,
NGC 5253 M 83

MecTtHas — 20 Tanaktuka M 31

CNPABOYHMWEK WKONBHMWKA
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BHepI‘OBbIAeAeHVle TAAAKTUK

Paccmos- | Fuepeosudenenue, ln/c
Hiie do uHg pakpac- | peHmeeHo8cKkas | KOMIAaKT-
Obsexmb obsexma, |Has obaacmes,| obaacme, HEBI panuo-
MITx 2=22-0%m | n=2=510""m | ncrounmnx
B sAiMIpax
Ksazap 3C273 | 630 5-10%% 10¥ 5-10*
Snpo ruranT- 15 10% 3:10% 10%
CKOW 3JUTATITU -
YecKou
TanakTUKW
M 87
(NGC 4486)
Knaccuueckas 13 210 4-10% 10°!
celiepToBC-
Kasl ranakTuka
NGC 1068
«B3priBaio- 4,3 3-1036 10* 10%
asicsi»
cripanbHas
ranakTuka
M 82
Snpo 0,01 510% 10% 10%7
TanakTuxku

3eespnas cucrema [asaxkrura (Maeunsiii [1yTs)

TanakTika WMeeT clOXHYW (opMy, TMONABAAIONIAd YACTh Tajak-
TUYECKOTO BellecTBa (3BE37, MeX3BE3NHOTO Tas3a, MBUIM) 3aHUMAaeT
00BEM JIMH3000pa3HON (DOPMBI, KOHIIEHTPUPYACH K TUNIOCKOCTH CUM-
METPUU 3Toro 00beMa. Jpyras, 3HAUWUTENRHO MEHBIIAs YacTh Tajak-
TUYECKOTO BellleCTBA 3aHWMAET TOUYTH C(EepUdecKuil 0oOBEM, KOH-
LEHTPUPYSICE K ero 11eHTpy. LenTpsl n1uH3000pasHoi u cheprueckoit
cocTaBisoInX [anakTUKK COBITANAIOT.
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OcHoBHBIE XapaxkTepucTurn lasakTuxn

JvameTp NTUH3000pa3HOM COCTaBIAIOIRH 30 Kk
TonunHa TMH3000pa3HONM COCTaBNAIOIIEH 4 Kk
B €€ 1IeHTpalbHOW YacTu

Pannyc cpepuueckoii coctaBngionei 15 Knk
Pacctosanue ot uentpa lanakruku g0 Connua | 8 Kk

Konmuectso 38631 B [anakTike

He menee 100 mupn

(0b11aa Macca 3BE31 pazTIMUHBIX TUTIOB

10*" kr =10"
Macc Conuaua

TnoTHOCTE 3BE3A;
B sape [anakTukuy;
B OKOQJIOCOJTHEUHOH odnacTu [anakTuku
(Ha paccroguuu 10 K1k ot 1ieHTpa

Tanaktkmn);

Ha paccTogHuu 15 Kk oT 1eHTpa
TanakTkun

12 M1 3BE31 Ha 1 K

1 3Be3na Ha § nx’

1 3Be3na nHa 1000 nx’

Iepuon obpauenus ColHLIA BOKPYT sapa
TanaxkTuku

250 My net*

CKopocTh BpalleHus [anakTuku:
Ha paccToaHuu 1 Knk ot uenTpa;
Ha paccToaHuM 2 Kk ot ueHTpa;
Ha paccroguuu 10 Kok ot ueHTpa;

Ha paccroauuu 30 Kok oT ueHTpa;

200 km/c
180 xm/c
250 xm/c

150 xm/c

CNPABOYHMWEK WKONBHMWKA
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CKOpOCTE OCBODOXKIEHUS:

s meHTpa [anakTuku; 700 xm/c
s obaacty CofiHLA; 360 xM/c
s Kpast [anakTuku 240 km/c

*bonee manékue 3BE3OB TUIOCKOM cOCTaBisAOUIeH MMEOT Oofiee
IJINTeNBHEIE TIepUOAR 00pallleHHWsa; Haxomsiuuecs Oauxe K LeHTpYy
3BE3IRI — MeHBLIME TTIeproanl. LlenTpankHasa yacTk [anakTHKK Bpallia-
eTCsl MONOOHO TBEPOOMY TEIy.

[Toacucremsr 'araxkTurm

Z — CpenHee 3HaueHUE YyIANeHUA OOBEKTOB TOIACUCTEMEI
OT rajakTuueckoil mnockoctu, Knk; 7°— Bo3pacT, BXOOAUINX B IO -
CUCTeMY 3BE31, JieT, M — Macca ToacucTeMHl (B % OT ob1Iel MacCh
Tanaxtuku); N — npenmnonaraemMoe odllee YUCao 00bEKTOB

Bud nodcucmemo Z T M |N
IHodcucmema earaxkmuueckoil 10
HAOCKOCMU:

BHYTpPEHHSIS YacTk, 0,12 [<10®

HapyXHas 4acThk 0,16 |<1,51¢°

Iodcucmema codeporcum:

3BE3IRI CTIeKTpankHOro Kiuacca O, 6500
3BE3MHRI CTIEKTPaNBHOrO Kiacca B, 150 000
JoaToTiepuoauueckie medens, 30 000
paccesHHEIE 3BE3NHEIS 33000
CKOTIIGHUS,

ra30BO-TIELJIEBEIE TYMAHHOCTHU 108
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Bud nodcucmemat Fe T M IN
ITpomeoswymounas nodcucmema: >510° | 65
BHYTPEHHSS YacThk (IMCK), 0,4

HapyXHas 4acTh (rmpoMexyrouHasa| 0,7
ctheprueckas TmoacucTeMa)

Iodcucmema codeporcum:

KpacHEBIe TUTAHTHI, 30 000
HeTpaBWILHEIE TIepeMeHHEIe 20 000
3BE3IBI,

JNOJATOTIEpUOANIECKUE 10°

TIepeMeHHEIe 3BE3MHI,

fennie KapJIuKu, 5-10°
HEWTPOHHBIE 3BE3NHI, 10°
YEpHBIE OBIPHI, 10°
HOBEIE 3BE3IHI, 10°
TJIaHeTapHEIe TYMAHHOCTH 130 000
Kpaiinas cihepuueckas ~10'0 25
nodcucmema (2a10, KCPOHAQ)
coOdeporcum:
KpacHBIe KapJAUKH, 10"
CBEPXAQJTOTIEpUOANUECKHE 10°
uedennsl,
KOPOTKOTIepUOIHUeCKHe 170 000
uedennsl,
LIAPOBBIE CKOTUIEHUS 500
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Acpo Tasaxkmurxu — popma srnunTrdeckast, pasmepsr 4,8 x 3,1
Krk; uncio 3863 =~ 3-10”

Henmpansnoe scpo Iaraxmurxu — bopMa 3IuTITHYECKAS,
pasMepsl = 1,5x30 TK; umcno 383 ~ 3-10%

Acpoiiuxo Tasaxkmurxu — guamerp = 1 TIK; B LEHTpe ero
KOMTIAKTHEII 06beKT (uépHad neipa Maccoit 108—10” mace Connia).

3Bé3aubie CKOILIEHHS (CPABHHTEJLHO TECHBIE TPYIIbI
3BE€31):

paccesHHble — quaMeTp oT 1,5 mo 15 mK; BO3pacT OT HECKOJb-
KUX MAJIJIMOHOB JI0 HECKOJBKMX MWUIMAPIAOB JEeT; YWUCI0 3BE3N
OT HeCKOQJIBKMX JeCATKOB OO0 HECKOJBKMX THICAY; MPUHAAJEeXaT
K CUCTeMe TalaKTUUeCKOM TIOCKOCTH;

utapoeste — auameTp ot 15 no 200 nk; Bospact 8—10 mupn ner;
yncsno 38630 10°—107; mpuHamIexRaT K ITpoMeXyTOUHOI W KpaitHeil
ctheprueckM TTOACUCTEMAM.

Ob61ee umco 38é3n B Tanaktuke — 1,2:10'

YeHsl KaXnoi MOACUCTEMBI 3aTIOIHAIT 00BEM, UMEIOLIUN (DOpMY
DoJiee I MeHee CKaToTO JUTUTICOUAA BpallleH WS, DTH 3JUTATICOUIRT KaK
OBl BJIOXEHBI OIIMH B JIPYTOH, LIEHTPHI WX COBIAAAIOT, 4 TalakKTHYeCcKas
TUIOCKOCTE ABJSETCS MX O01IEH TUIOCKOCTRIO CUMMETPHH.

PaccesiHHbBIE CKOIACHNMS 1 3BE3AHBIE ACCOIIMATIAN™

Haumenosanue Paccmosnue, ce. nem | Hucao 36639 | Boipacm, nem
h 1 y TTepces 7500 300; 240 1-107
MMnesnwt 400 120 5107
Scn 500 100 4-10°
Tianmt 140 100 6-10°
OB T Tlepces 1100 100 1,3-10°
Tpamrertns OpuoHa 1500 4 2,6:10°

*3BE3NHBIE acCOUMAlIUM — TPYTIE OTIPeNeSeHHBIX TUTIOB 3BE3M,
WMEIoILINE ENUHOE TTPOUCXOXKIEHUE.
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CosBespams
Fycexoe Hamuncroe Obozua-| Howads | ucao | Honoxce-
HA36AHUE HA38AHUE yenue | 6 kead- | 38630 |Hue Ha
pamubix | apue 6" | 36¢30n0m
epadycax nebe
Annpomena | Andromeda And 721 100 C
Bavsnensr Gemini Gem 514 70 C
bonwiras Ursa Major UMa 1279 125 C
Mensenuiia
Bonvuroit Canis Major [CMa 380 80 IO
ITéc
Bech Libra Lib 538 50 IO
Bononeii Aquarius Aqr 980 90 3
Bosuuuwnit Auriga Aur 657 S0 C
Bonxk Lupus Lup 334 70 IO
Bonormac Bootes Boo 905 90 C
Bonocwr Coma Bere- |Com 386 50 C
Beponuku nices
Bopon Corvus Crv 184 15 IO
Tepkynec Hercules Her 1225 140 C
Titmpa Hydra Hya 1303 130 IO
Tonyor Columba Col 270 40 IO
Tonuwme Icer | Canes Venatici | CVn 467 30 C
Jlena Virgo Vir 1294 95 G

CNPABOYHMWEK WKONBHMWKA
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Fyceroe Jamuncroe Oboszna-| Haowads | Hucao | Hoaoxce-
HA38aHUE HA38aHUE yenue |6 xead- |38630 |nue na
pamubix | apue 6" |38é30H0m
epadycax Hebe
Jenwsbun Delphinus Del 189 30 C
Jpakon Draco Dra 1083 80 C
Envnopor Monocerous | Mon 481 85 2
KepTBeHHUK |Ara Ara 237 30 IO
Kusonucenr | Pictor Pic 247 30 10
Kupad Camelopar- Cam 756 50 C
dalis
XKypasnn Grus Gru 365 30 IO
3as11 Lepus Lep 290 40
3meenocenr | Ophiuchus Oph 948 100 D
3Mmes Serpens Ser 637 60 S
3ojotas Dorado Dor 179 20 10
Pri6a
Nuneen Indus Ind 294 20 10
Kaccuomess | Cassiopeia Cas 599 90 C
Kung Carina Car 494 110 IO
Kur Cetus Cet 1231 100 2
Kozepor Capricornus | Cap 414 50 IO
Kommnac Pyxis Pyx 221 25 IO
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Fycexoe Hamuncroe Obozua-| Howads| Qucao | Honoxce-

HA36AHUE HA36AHUE yenue | 6 kead- | 36€30 | nue na
pamueix | spue 67| 38¢30H0M
epadycax Hebe

Kopma Puppis Pup 673 140 IO

Kpecr Crux Cru 68 30 IO

(FOxHbITA

Kpect)

JTeGenn Cygnus Cyg 805 150 C

Jles Leo Leo 947 70 C

Jletyuas Volans Vol 141 20 IO

Priba

JNTupa Lyra Lyr 285 45 C

JIucwuka Vulpecula Vul 268 45

Manas Ursa Minor UMi 256 20

Mensenuiia

Manwiit Konr | Equuleus Equ 72 10 C

Maneriii Ies | Leo Minor LMi 232 20 C

Mangrii ITec | Canis Minor | CMi 183 20 C

Muwukpockomn | Microscopium | Mic 209 20 IO

Myxa Musca Mus 138 30 IO

Hacoc Antlia Ant 239 20 IO

Hayronruuk | Norma Nor 165 20 IO

OBen Aries Ari 441 50 C

CNPABOYHMWEK WKONBHMWKA
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Fyceroe Jamuncroe Oboszna-| Haowads | Qucao | Hoaoxce-
HA38aHUE HA38aHUE yenue | 6 kad- | 38630 |nue Ha
pamubix | spue 6" | 36¢30H0m
epadycax Hebe
OxraHt Octans Oct 292 35 IO
Opén Aquila Aql 653 70 D
Opuron Orion Ori 594 120 D
MaBnun Pavo Pav 377 45 10
IMapyca Vela Vel 500 110 IO
IMerac Pegasus Peg 1136 100 C
IMepceit Perseus Per 615 90 C
MMeun Fornax For 397 35 10
Paiickas Apus Aps 206 20 IO
ITtuua
Pax Cancer Cnc 506 60 C
Pesern Caelum Cae 125 10 10
Pri10B1 Pisces Psc 890 75 3
Prick Lynx Lyn 545 60 C
CesepHas Corona CrB 179 20 C
Kopona Borealis
CekcTaHT Sextans Sex 313 25 3
Cerka Reticulum Ret 114 15 IO
CkoprioH Scorpius Sco 497 100 IO
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Fycexoe Hamuncroe Obozua-| Howads | Qucao | Honoxce-
HA38aHUE HA38aHUE yenue | 6 kgad- | 36630 |nue na
pamueix | spue 6| 36¢30n0m
epadycax Hebe
Ckynernirop | Sculptor Scl 475 30 IO
Cronosas Mensa Men 153 15 C
Topa
Ctpena Sagitta Sge 80 20 C
Crpenen Sagittarius Sgr 867 115 IO
Teneckorn Telescopium | Tel 251 30 IO
Tenen Taurus Tau 797 125 C
Tpeyronwauk | Triangulum Tri 132 15 C
Tyxkan Tucana Tuc 294 25 IO
DeHnke Phoenix Phe 469 40 10
XamesneoH Chamaeleon [Cha 131 20 10
enTasp Centaurus Cen 1060 150 IO
Hedeii Cepheus Cep 588 60 C
Hupkyas Circinus Cir 93 20 IO
Yach Horologium | Hor 249 20 IO
Yaura Crater Crt 282 20 10
lut Scutum Sct 109 20 G
Spunan Eridanus Eri 1138 100 IO

CNPABOYHMWEK WKONBHMWKA
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Fycexoe Hamuncroe Obozna-| Haowads | ucao | Hoaoxnce-
HA38aHUE HA38aHUE yenue | 6 kead- | 38630 |nuena
pamueix | apue 6| 38é30H0m
epadycax Hebe
FOxmHas Hydrus Hyi 243 20 IO
Tunpa
FOxmHas Corona CrA 128 25 IO
Kopona Australis
HOxnas Piscis PsA 245 25 IO
Priba Austrinus
FOxHbIi Triangulum TrA 109 20 IO
Tpeyronsnuk | Australe
Sueputia Lacerta Lac 201 35 C
KoanuecTso #n 3B€3A
C BU3YaAbHOM 3BE3AHON BEAUYIMHON CBBIIIIE 7
I n I n I n
1 13 8 4,2-10% 15 3,2-107
2 40 9 1,25-10° 16 7,1-10
3 100 10 3,5-10° 17 1,5-10°
4 500 11 9-10° 18 3.10%
5 1,6 10° 12 2,3-10° 19 55-108
6 4,810 13 5,7-10° 20 10°
7 1,5 104 14 1,4-107 21 2-1¢0°
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40 campIxX SIPKUX 3BE3A Heba

ACTPOHOMUSA

1, — BU3ydJIEHAA 3BE3HAd BEJIMYHMHA, ¥ — PACCTOAHME OO 3BE3OEI, TTK]

I — cBeTuMOCTh (MOUIHOCTR W3MydeHUs) 3Be3NBI, BHIpaxeHa
B emHMIEAX cBeTMocTi Conmia (3,86:10% Br)
Ne 38e3da m, r L
1 |aCMa Cupuyc -1,46 2,67 23
2 | a Car Kanomnyc -0,75 55,56 6500
3 | @ Boo ApkTtyp -0,05 11,11 102
4 |oLyrBera 0,03 8,13 54
5 | o Cen Tonuman 0,06 1,33 1,6
6 |« Aur Kamnenna 0,08 13,70 150
7 | B Ori Purens 0,13 333,3 53 700
8§ | a CMi IIpomrmon 0,37 3,47 7,8
9 | a Ori Berenrreiize 0,42 200,0 21,300
10 | o Eri Axepnap 0,47 30,28 650
11 B Cen Xamap 0,59 62,5 850
12 | o Agl AnvTaup 0,76 5,05 10,2
13 | o Tau Anpgebapan 0,86 20,8 162
14 | o Sco AnTapec 0,91 52,6 6500
15 | o Vir Crinka 0,97 47,6 1950
16 | B Gem IMToanykc 1,14 13,9 34

CNPABOYHMWEK WKONBHMWKA
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Ne 38e3da m, r L
17 | o PsA ®omanerayr 1,16 6,9 14,8
18 | a Cyg Henebd 1,25 250 70 000
19 | o Leo Peryn 1,35 25,6 148
20 | e CMa Anapa 1,5 100 8500
21 o Gem Kactop 1,58 13,9 41
22 | A Sco layna 1,62 83,3 1950
23 |y Ori Bennatpukc 1,63 38,5 1780
24 | B Tau Har 1,65 52,6 540
25 | e Ori Anaunam 1,70 500 40 700
26 |&UMa Anuot 1,78 125 102
27 | & Ori AnnuTaxk 1,79 45,5 30 900
28 | o UMa Jdyb6xe 1,79 32,3 162
29 | o Per Mupdak 1,80 34,5 4470
30 | & Sgr Kayc AycTpanuc 1,85 66,7 340
31 & CMa Besen 1,84 333,3 70 000
32 | UMa Benernain 1,86 250 370
33 | v Sco Caprac 1,87 50 5400
34 | p Aur MenkanuHaH 1,90 27 102
35 |y Gem AnbxeHa 1,93 32,3 123
36 | B Cma Mup3zam 1,98 71,4 5400
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Ne 38e3da m, r L
37 | o Hya Anwdapn 1,99 58,8 123
38 | o Cet Mupa 2,00 76,9 214
39 | o Ari Xaman 2,02 23,3 71
40 | o UMi IMTonspuasn 2,02 333,3 5600

40 BAMKATIIINK 3BE3A

m, — BU3yalbHad 3BE3HAsA BEIMUWHA; #— PACCTOSAHWE N0 3BE3NHI, TIK;
I — cBeTUMOCTE (MOIIHOCTE W3AyueHMWs) 3BE3NB, BRIpaxeHa
B emmHMIEax ceerumocti Conmia (3,86:10% Br)

Ao 38e3da my r L

1 Connie -26,73 — 1,0

2 IMpokcuma 11,05 1,32 0,000056
3 o Cen A 0,32 1,34 1,06

4 o Cen B 1,72 1,34 0,293

5 Bapnapna 9,54 1,81 0,000427
6 Bonrd 359 13,53 2,33 0,000018
7 + 36092147 7,50 2,50 0,53

8 oa CMa A -1,46 2,66 22,2

9 a CMaB 8,47 2,66 0,00204
10 L 726 — 8A 12,45 2,73 0,000067
11 L 726 — 8B 12,95 2,73 0,000041
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Ne 3sezda m, r L
12 Pocc 154 10,6 2,90 0,00041
13 Pocc 248 12,29 3,16 0,000102
14 e Eri 3,73 3,30 0,30
15 L 789-6 12,18 3,30 0,00012
16 Pocc 128 11,10 3,32 0,00034
17 61 Cyg A 5,22 3,40 0,080
18 61 Cyg B 6,03 3,40 0,038
19 & Ind 4,68 3,44 0,135
20 a CMi A 0,37 3,49 7,5
21 a CMi B 10,7 3,49 0,00054
22 + 59°1915 A 8,9 3,53 0,0030
23 + 59°1915 B 9,69 3,53 0,00143
24 +43%44 A 8,07 3,55 0,0064
25 +43%4 B 11,04 3,55 0,00041
26 —36°15693 7,36 3,58 0,0124
27 1Cet 3,50 3,62 0,442
28 5°1668 9,82 3,72 0,0014
29 L 725-32 11,6 3,83 0,00037
30 —39°14192 6,67 3,84 0,027
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Ne 38e3da m, r L
31 Karrreiina 8,81 3,90 0,0039
32 Kporep 60 A 9,85 3,95 0,0014
33 Kpiworep 60 B 11,3 3,95 0,00041
34 Pocc 614 A 11,17 4,00 0,00046
35 Pocc 614 B 14,8 4,00 0,000016
36 —12°4523 10,12 4,01 0,00128
37 Ban Maanena 12,37 4,24 0,00017
38 Bonwd 424 A 13,16 4,35 0,000087
39 Bonrd 424 B 13,4 4,35 0,000071
40 —37°15492 8,63 4,43 0,0060

Pasmepsr HexoTOpbIX Hanboaee IPRUX

OAM3KIUX 3BE3A
3sezda Paduyc* 3se3zda Paduyc*
Iaenas nociredosamenvrocme
Bera 2,4 IlenTaBpa A 1,0
IMpounon 1,9 61 Jlebensa A 0,7
Cupuyc A 1,8 Kpworep 60 A 0,3
AnvTanp 1,4 Dpunana 0,98
Kura 1,04 3Be3na bapuapna 0,5

CNPABOYHMWEK WKONBHMWKA
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3se3da Paduyc* 3se3zda Paduyc*
CBepXTUTAHTBI TuranTbl
Berenrreiize 300 TMonspuas 46
Bozuuuero A 251 Ansnedapan 60
benwie kapauku ApPKTYp 30
Boned 1346 0,02 Kamenna A 12
Cupuyc B 0,0034 Kamnenna B 7

*Paguycrl 3B€31 BRIpaXeHH B paguycax CofH1A.

Kaaccel cBETUMOCTI 3BE3A

Oboznauenue Kiacca

Hazeanue kaacca

0 Apualitiive cBepXTUTAHTHI
Ia ApKue cBepXTUTAHTHI
Ib HopMmaneHBle CBepXTUTAHTHI
11 ApKue ruraHThI
111 HopmanwsHeie TUTAHTE
v CyOruraHTh
Vv Kapnuku rnasHoit
TIOCJIeOBATENBHOCTH
VI CyOKapauku
VII benwie kapnuku
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CriekTpasbHbI€ KAACCHI, 11BeTa 1 3)GEKTURHBIE
TEMITEPATYPBI™ 3BE3A
(AASI TAABHOM TIOCAEAOBATEABHOCTH )

Cnexmpans
Hbill Kaace

Ilgem

Dhchexmusnas
memnepamypa, K

Tunuunnte 366300

O

Tonyboii

25—30 TvIC.

¢ Kopmer
A Opuona
g Iepcesn
A Ledes

Tonybo-
BATOOENBIT

15—25 THIC.

e OpuoHa
o Jlerl (Criika)
v Iepces
v OpuoHa

Bbenwrii

=11 000

o. bonsiroro Ica (Cupnyc)
o JIupe (Bera)
v BuzHenos

Kento
BATOOENBIT

=~7500

& bnusHelos

o. Manoro Ica (ITpo1imon)
o ITepces

o KopMmbl

KENTRIH

=6000

ConHiie
o Bosuuuero (Karrenna)
B IOxHoiIt Tnnpel

OpaHxeBsIi

=5000

o Bonomaca (ApkTyp)
B bauzuenos (ITonnykce)
o Tensla (AnenedapaH)

Kpachsrit

2000—3000

o Opuona (berensreiize)
o CkoprimoHa (AHTapec)
o Kura

* DhdpexTrBHAA TEMITEpaTypa — MapaMeTp, XapaKTepU3yIOLIUHA TOIHOe
KOJIMYECTBO 3HEPTUM, U3TydaeMOH 3Be3M0W B eNWHUITY BPEMEHU.

CNPABOYHMWEK WKONBHMWKA
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Coanle
Pannyc 6,96:10% M
Macca 1,99:10% kr
CpenHsas TUIOTHOCTE 1410 xr/m>
Yckopenve CUIBI TAXECTH Ha TTOBEPXHOCTH 273,98 m/c>

ITonnoe nznyueHue

3,826 10% Tx/c

CKOpOCTE 0CBOOOXKAEHWS HA TTOBEPXHOCTU 617,7 km/c

JInHelHag CKOpOCTE BpallleHUs Ha 3KBaTOpe 2,025 xm/c

TTepyion ciHOMUUYECKOTO BpallleHWs HA 3KBATOpe 27,275 cyT.

TTepuon cunepuyeckoro BpallleHWs Ha 3KBaTOpe 25,380 cyT.
CoaHnye, HabAIOpAaEMOE ¢ 3eMAn

DKBAaTOPUANEHEIM TOPU3OHTANBHEIN MTapaniakc 87,94 — 87,65

Pacctoanue ot 3emnu no ConHua:

cpenHee; 149 597 900 xm
B TIEPUTEINN; 147 100 000 xkm
B athenuu 152 100 000 xm
Yriosoii auameTp 32'58",78 —
31'317,34

ConHeuHast KOHCTaHTa

(KOMMYIECTBO SHEPTUU, TIPUHOCUMOM COTHEUHBIMHU

Jygqamu 3a 1 ¢ Ha TIo1anKy B 1 M2, 1,36 kBr/m2

PACTIONIOXKEHHYIO BHE 3eMHOT aTMochepr
Ha cpenHeM paccTossHuM oT 3emau no CosHia,
TIePTIEHAVKYIAPHO TANA0IINM JTyuaM)
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CoaHIJe Kaxk 3Be3aa

ACTPOHOMUSA

Bunumas BU3yankrHag 3BE30HAas BeJIMUMHA -26M,74
ADCONOTHAS BU3yalkHadg 3BE3NHAsS BeJIMUMHA +4™ 85
CrieKTpalBHEIR Kiacc G2V
DdekTUBHAA TeMIIepaTypa MOBEPXHOCTH 5770 K
CKOpOCTB IBIKEHMS OTHOCUTENBHO Bmxkaiiiiix 38837 | 19,5 xm/c?

PaccToanue ot uenTpa [anakruku

28 000 cB. ner

Paccrognue ot miockocty [anakTuku

50 cB. neT

CxaopocTk 00pallleHusl BOKPYT TaaKTHIeCKOTo LeHTpa

200 kmM/c

TMepuon obpailieHns BOKPYT TalaKTUIeCcKoTo 1IeHTpa

250 MnH netr

Bozpact 5 mupn et
Temneparypa B LIieHTpe 15miua K
ITnoTHOCTE B LIEHTpe 150 000 xr/m’
JlaBnenue B LIeHTpe 3,4-10"° TIa
OcHOBHBIE XUMWUECKHE KOMITOHEHTHI (ITO Maccam):

H 71%

He 26,5%

YMeHbllIeHHe MacCHl B PE3VJIRTATE N3JIYUCHMA

4,3 MupI Kr/C

Cuna nputaxenus CofiHLA, yaepXUBaloiaa 3eMiiio
Ha OpouTe

3,5.10%2 H**

* NIBUKETCA B HATIpaBIEHWUU co3Be3nua Iepkyneca.

¥ Dra cuna Mora OBl pasopBaThk CTANRHOM Tpoc auameTrpoM 3000 km.

CNPABOYHMWEK WKONBHMWKA
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[lepememnjenne Coanga
TI0 30AMAKAABHBIM CO3BE3AUSIM

Cozeesdue ITpodoancumensrocmo npebmsanus Coanua 6 cozgezduu
Crpenen 18 nexabpsa — 19 suBaps
Kozepor 19 auBaps — 16 deBpans
Bononeit 16 deBpana — 12 mapra
Pri6EI 12 mapta — 18 ampens
Osen 18 ammpens — 14 mas

Tenen 14 mas — 21 vioHd
bBnuznensr |21 wionsa — 20 vions

Pak 20 mona — 11 aBrycra

JleB 11 aBrycta — 17 ceHTA0pSA
Jena 17 cenTadps — 31 okTa0pA
Bech 31 oxTs0psa — 22 HOAOpS
Ckoprinon |22 Hos6pa — 30 Hosa0pA

Ilpumeuanue: c 30 Hoa0pa mo 18 nexkadbpa CoyiHIIE TPOXOIUAT
110 CO3BE3ANI0 3MEeEHOCa, KOTOPOE He BKJIKYEHO B YHUCIO 300Ha-

KaJbHEIX.
Armocdepa Coanyga
Hazeanue Boicoma eepxneit | Iwomuocme, | Temnepamypa,
€108 ePanuiLbl CA0R, KM Ke/m K
®otochepa 320 2107 6000
XpoMocdepa 7000 3.107 10 000
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Hazsanue Boicoma eepxneti | IHwomunocms, | Temnepamypa,
€108 ¢panuubl CA0s, Km Ke/m K
Kopona Heckonrko 107" 1,5-10°
JIECATKOB
panuycoB
ConHia

Coarneunvte namHa (TEMHBIE 00pa3zoBaHuA Ha Aucke CONHIA,
00YCJIOBJIEHHEIE TEM, UTO UX TeMTiepaTypa Ha ~ 1500 K Huxe Temme-
paTypH hoTOChEPH ) COCTOAT U3 TEMHOTO 0Bajla — TEHMU IIATHA, OKPY-
XKEHHOTO 00Jiee CBETI0W BOJOKHUCTOW TTONyTeHBIO. Menwuaiiurmie
COJIHEUYHBIE TIATHA (TTOPHI) WMeET auameTpel ~ 1000 kM, nuamer-
pPBI caMBIX OOJBIIMX M3 HAOMIOAABIIMXCHA TISITEH TPEeBOCXOAWIUN
100 000 kM. Menkue mATHA 4YACTO CYLIECTBYIOT MeHee 2 CYTOK,
paszBuTeie 10— 20 cyTok, caMbBle DOJBIIVE MOTYT HaONWOOATRCA 110
100 nHeii.

Xpomocgheprbie cnukyast (M30JUPOBAHHEIE TA30BRIE CTOJ -
o®1) uMmeloT guaMeTp ~ 1000 kM, BeicoTy mo ~ 8000 kM, cKopocTH
nmoabeéMa u omyckanua ~ 20 kMm/c, remreparypy ~ 15 000 K, spemsa
XWU3HU — HECKOJBKO MUHYT.

Iipomybepantipt (CpaBHUTENLHO XOJOIHBIE TIOTHBIE obnaka
B KOPOHE) MPOCTUPAIOTCA B IIMHY 1o 1/3 panuyca ConHua. Haubdonee
pacTIpOCTpaHeHEl «CIOKOWHEIe» TIpOTYOepaHIIbl, UMEIIINe BpeMs
xu3Hu no 1 roma, nauny ~ 200 TeIC. KM, TOMWWHY ~ 10 TBIC. KM,
BRICOTY ~ 30 ThIC. KM. Co ckopocTaMu 100—1000 kM/c BRIOpackiBa-
10TCA BBEPX QOBIUHOQ TIOCJE BCIBIIIEK OBICTPEIE 3PYITUBHEIE TIPOTY-
OepaHIIbL.

Bo BpeMs MOAHOTO CONTHEYHOTO 3aTMEeHUA APKOCTh Heba BOKPYT
Connua cocrasasier 1,6 - 10~ cpenneit spkoctu ConHia.

ApxocTs JIVHE BO BpeMsl TTIOJHOTO COJTHEUHOTO 3aTMEHUS B OTpa-
®EHHOM oT 3emun cBere coctasiager 1,1 1070 cpenneit sprkoctu
ConHua.
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CoaHeuHast cucrema

CywectBoBanue CoIHEUHOIW cucTeMBl 00YCIOBIEHO AeHCTBUEM
COJIHEUHOW TpaBUTALIUHN, TO3TOMY €CTECTBEHHO OTIPESIUTE TPAHWLIEI
ConHeuHoM cHUCTeMB KakK TpaHWUBR 00JacTH, Tae Tpeobdianaer
nputaxenne ConHua. Panwyc 3Toli 06n1acTu olleHUBaeTcs MpudIn-
suTeNnpHO B 2-10° acTpoHOMITUECKIX eNTHULL AJWHEI, a TT0JIHas Macca
3aKIIOUEHHOW B Hell audpy3HOW MaTepuu OKa3eBAeTCA pPaBHOU
macce Connua (2-10% xr).

Pacripepesenne Tea COAHEYHON CUCTEMBI
10 Maccam

a) 6 maccax 3emau u Coanya

(O0b11aa Macca raHeT 447,8 maccel 3eMau =
= 1/750 maccer ConHua

(b11aa Macca CIyTHUKOB TLIaHET 0,12 macce 3emnn

O0611ag Macca MajbIxX Tel 0,0003 maccrr 3emnu

O011ag mMacca maHeTHOH ciicTeMel | 448 macc 3emnu

) 8 %6 om oOwelt maccvt cucmemst

Hebecnrie | Cymmapnas || Hebecnrle Tena CyMmapHas
Tena Mmacca, % Mmacca, %
Connue 99,866 CryTHUKY TU1aHeT 0,00004
IMnanersr [0,134 ACTepOUIE! 0,0000001
Komerer  [0,0003 Meteopnoe BetecTso |0,000000000001
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CoAHEYHBIN BeTep

CKOpOCTE 0KOJIO 3eMn 450 xm/c

Bpems nuxenus yactuil oT CosHIa 40 3eMiIu 5,8 cyr

Temriepatypa (ompenensieTcs mo TeTUIOBON
COCTaBJAIOIIEH CKOPOCTEN YacTu1):

cpenHas; 200 000 K
B TIEPUOIBI CTTOKOWHOTO CONHIIA; 10 000 K
B AKTUBHEIE TIEPUOAEI no 400 000 K

OB TTOTOK KMHETUUeCKOol sHepriy, yHocumoit | 10°°—10%
B MEXTUIAHETHOE MTPOCTPAHCTBO YaCcTUIIAMU JIx/c
COJIHEYHOTO BeTpa

[ TaameTsl

XapaKmepucmura Meprypuit | Benepa | 3eman Mapc

CpenHee paccTogHNe

ot ConHua:

Ba.e.; 0,39 0,72 1,000 1,52

B MJIH KM 57.9 108,2 149,6 227,9
DKCUEHTPUCHUTET 0,2066 | 0,0067 | 0,0167 0,0934
QpPOWTEI
Haknonenne 7°0",2 39236 | — 1°51°,0

TUIOCKQCTH OPOUTEI
K SKJIUTITHKE

Cunepuyeckuii 0,241 0,615 1,000 1,881
Mepuo oopalleHns
B TPOTTMYECKHX TOIAX

Cpennsst CKOpoCTh 47,9 35,0 29,8 24,1
Ha OpouTe,
KM/C
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XapaKmepucmura Meprypuii| Benepa 3eman Mapc
Cunepiaeckit 59d 2439 | 23"s56™4%1 p437™2% 6
3KBATOPHUANIBHEBI A
TIepUO, BpallleHUs
Haxunon mnockoctnn | (° 5¢ 23927 23059
3KBaTOpa K opouTe
DKBATOPUATBHEBIN
panuyc:

B KUJIOMETpax; 2440 6052 6378 3396
B paguycax 3emau | 0,38 0,97 1,00 0,53
Macca 0,056 0,815 1,000 0,108
(0e3 CTIYTHHUKOB,
B Maccax 3eMJIN)
Cpennas roTHOCTE, | 5420 5250 5515 3940

KT/M3
Cpenusas 600 750 280 240
Temmeparypa, K
Yckopenue 3,72 8,69 9,78 3,72
CUJIBI TSDKECTH
Ha 3KBaTope, M/c?

ITapabonuueckas 4,3 10,3 11,2 5,0

CKOPOCTE, KM/C

Hucno cryTHUKOB — — 1 2

HHuTeHCUBHOCTE 6,7 1,9 1,0 0,43

nsnyuenus CoHiia

(Ha 3emne = 1)

Hanwuwe armochepsr | Cnens OueHr InotHas | Ouen®w
TIOTHAs penkas
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XapaKmepucmura

IOnumep

Cam)pu

Ypan

Henmyn

llaymon

CpenHee
paccTosiHye OT
Cannua:

Ba. e.;
B MJIH KM

5,20
778,3

9,54
1427

19,18
2870

30,06
4490

39,4
5890

DKCLUEHTPUCUTET
OpOUTEI

0,0484

0,0557

0,0471

0,0087

0,253

Haknonenne
TUIOCKOCTH OPOUTEI
K BKJIUTITHKE

1°18',5

2°29' .5

0°46',3

1°46'.8

17°8",7

Cungepuueckuii
MeEPHUO 00palleHn
B TPOTTMUECKUX
ronax

11,862

29,458

84,015

164,79

247,7

CpenHsisi CKOPOCTE
Ha opbuTe, KM/C

13,1

9,6

6,8

5,4

4,7

Cunepyueckui
3KBATOPHUAJIBEHBIA
TIepUQ] BpallleHWs

9h50™ 5

10M14™

10"49™

15"40™

69,4

Haxon mmiockocTu
3KBaTOpa K opouTe

3045

26°44'

98°

29°

DKBATOPUATBHEBIN
panuyc:
B KWJIOMETpax;
B R,

71492
11,20

60 268
9,41

25 559
3,75

24 764
3,50

1195
0,2

Macca
(0e3 CTIYTHUKOB,
B M)

317,82

95,11

14,52

17,23

0,002
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Xapaxmepucmurxa  |[FOnumep | Camypn |Ypan Henmyn | Haymon
Cpennag tuiotHocTs, | 1330 690 1290 1640 2050
KI/M?3

Cpennss 128 105 70 55 ?
Temmeparypa, K

YckopeHue CUE 23,01 9,44 9,67 15,0 ~0,5
TAXECTH

Ha 3KBaTope, M/C?

ITapabonuueckas 57,5 37 22 25 =~ 1,3
CKOPOCTE, KM/C

Yucno 63 50 27 13 1
CTIYTHUKOB

HNuTeHCcUBHOCTE 0,037 0,011 0,0027 |0,0011 |64-107
nsnyuenus CoHiia

(Ha 3emne = 1)

Hanwuwne Ouenr | Ouenr | Ouenr | Ouenws | ?
aTMOocChepHl TJI0THAs | TIIOTHAs | TIIOTHAs | TUI0THAsS

O6osnavenusn: d — cyTru, /I — 4acol, M — MHHYTbI, S — CERYHADIL,

R,— papmuyc Seman, M ,— macca Seman.

3HaK «MUHYC» TIepel] 3HAUeHUSIMU TIepUOIOB BpallleHus1 BeHepw

HYPElHEl YKA3BIBACT HA TO, UTO 3TH TUIAHCTE BPpAalIAOTCA B O6pElTHOM

HATpaBJICcHWH.

[IpaBnao Tuguyca — boae

CornacHo aMmupuueckoMy TipaBuiy Tuitmyca — boze pamuyce # Tiia-
HETHERIX OpOUT (B aCTPOHOMWYECKHX MUHWLIAX IJTUHEI ) OTIPENESIIOTCS 110
tdopmyne: »=0,4 + 0,3-2" npruém MepKypHio TIPUTTUCHIBAIOT 2 =— 0,
Benepe n = 0, 3emne n= 1, Mapcy n = 2, lOmmutepy # = 4, Catypny
A=5WT L.
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FPaccmosnue om Coanua, a. e.

ACTPOHOMUSA

Hanema no Hpasuay Gaxmuueckoe
Tuuuyca — Bode

Mepkypuii 0,4 0,39
Benepa 0,7 0,71
SemMis 1,0 1,00
Mapc 1,6 1,52
TTosic 2,8 2,8
acTepONIOB

HOnurep 52 5,20
CarypH 10,0 9,54
Ypau 19,6 19,2
Herrryn - 30,1
Inyron 38,8 39,4

XapaxTepucTUKN CIIYyTHUKOB IHaaHeT CoAHeYHOT
cucremsl (pasmepom bosee 1000 xm n crryTHUKNM

Mapca)

Cnymuux

Ianema

Paduyc
cpoumel
(moic. Km)

Huamemp
CRYMHUKQ

(km)

Kmo u xoz20a
OMKPBIA

Ocobennocmii
dannozo
CHYMHUKQ

JIyna

3emMnd

384.4

3474,8

HewuzsecTen

MHorokpaTHOe
yBeJIMUEHUE OpOU-
THI U3-3a TIPUIIN-
BOB. O0pa3oBaHue
CTQJIB KPYITHOI
JIyHBEI HETIOHATHO

CNPABOYHMWEK WKONBHMWKA
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Q
§ . Paduyc | Juamemp | Kmo u kozda | Ocoennocmu
S| Crymuuk | cpbumet | cnymuukal|  omypa  |dannozo cnymnuxa
3 (moic. km)|  (km)
Jetimoc 23,459 | 10,4x15 | Xonn, 1877
2| Poboc 9,378 | 18,4x26,8| Xonn, 1877 | Opbura
%’ YMEHBILIASTCS
13-3a
TOPMOXKEHMS
00 aTMochepy
Ho 422.6 3660 Tanuneti, |Bynkanwuecku
1610 aKTWBHA, C YEPHBI-
MH O3€paMM
TOpAYEH cephl
Esporma 670,9 3130 Tanuneit, |BonHEIN oKeaH,
Al 1610 TIOKPBITHII JIBIOM.
§ BosMoxHa XU3HE
E
= Tanumen 1070 5268 Tanuneit, |CaMbIif KpYITHEIN
1610 ciyTHUK C.c.
Kannucrto 1883 4808 Tanuneit, |Pexkopnonas
1610 TUNIOTHOCTE
METEOPUTHERIX
KpaTepoB Ha
TTIOBEPXHOCTH
Tedusa 294,67 1046 Kaccunu, |HWmeer aBa
1684 KOOPOUTANBHEIX
CTIIYTHUKA
=|dnona 377,42 1120 Kaccunu, |HWmeer onun
& 1684 KOOPOWTANBHBII
@) CITYTHUK
Pes 527,1 1528 Kaccunn,
1672
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ACTPOHOMUSA

Q
§ . Paduyc | uamemp Kmo u Ko2da Ocobennocmu
S| Chymmukc | cpOumei \crymiuia OmKpeIA | OaHHOZ20 CRYMHUKA
= (moic. km)|  (km) p 4
Turan 1221,86 5150 Toitrenc, | MourHas
1655 obnauHas
A aTMocdepa
& 1 METaHO-3Ta-
o HOBBI OKeaH
SAmetr 3560,8 1436 Kaccunu, | IMonymapus
1671 OTINYAIOTCS
TIO SIPKOCTH
ApHUsIE 192,00 1157,8 | Maccen, 1851| CamBIii cBETABINI
CITYTHUK YpaHa
YM6puane| 267,00 1169,4 |Jlaccen, 1851 CaMeIif TEMHETI
o CIIYTHUK YpaHa
&
Turanus 438,00 1577,8 Tepurens, | Kpynueimii
1787 CITYTHUK YpaHa
Obepon 587,00 1522,8 Tepurens, | JpeBHss Kopa
1787 C KparepaMu
= | Tpuron 355,0 2705,2 |Koiinep, 1944 Pazpexénnas
= a30THas
i¥]
s aTMocepa,
A30THEIE TeH3epH
XapoH 19,6 1186 CamrbIii 60B1ION
3 CIIYTHUK TIO
E OTHOLIEHU1O
= K TIJIaHeTe
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Ayna

CpenHee paccTogHUE 10 3eMIIn

384 400 xm

ITepuon obpailieHnst BOKPYT 3eMIn

27,3217 cp. cyToK
(cugepryecKui
MECSIIT)

CpenHsisi CKOPOCTE IBUXKEHUs TTo opouTe

1,02 xm/c

ITepuon BpaleHUd

27,3217 cp. cyTok*

Jons sunuMoii ¢ 3eMin moBepxHOCTH JIyHEI

59%

CpenHuli BUIUMEBIA YTJIIOBOW nuaMeTp

31'04"

BunumMoe nBuxeHue Ha HeDECHOI chepe

12°09' B cyTKM

Haxknoun nyHHoro 3kBatopa K 3KJIUTITUKE 1°32'.5

Haxknon nyHHoro 3kBatopa K opouTe 6°41'

CpenHuii panuyc 17382 kM =
0,27252 panuyca
3emnu

O0611ag miouank MoBepXHOCTH 3,8-107 km® =
= 3/40 3eMHON

O6BéM 2,2:107 v =
= 1/49 obrema
3emnu

Macca 7,350-10°% kr =

=(,0123 3emHoi

CpenHsas TUIOTHOCTE

3341 xr/m3

YCKODGHHG CHJIHI TAXKCECTHU Hd MMOBEPXHOCTH

1,622 m/c? =
= 1/6 3eMHOTO

334

TOAHHH FHUWKAQNEAWSYECKWH




ACTPOHOMUSA

ITepBas xocMu4eckas CKpOCTE 1680 M/c
Bropag kocMudeckasi CKOpoCTh 2375 m/c
TemnepaTypa MOBEpXHOCTH —169°C
B HOUHOE BpeM#

TemnepaTypa MOBEpXHOCTH, +122°C

korna CofiHILIe B 3eHUTe

TnotHOCTE aTMOCEpHI

< 6-107" moTHOCTN 3eMHOIH
arMocdephl Ha ypoBHE MOpS

* PaBeHcTBO nepuonos odpaiteHnusa JIyHE BOKpYT 3eMJIU U BpallleHUs
OTHOCUTENBEHO COOCTBEHHOI OCU — MpUUMHA Toro, uto JIyHa Bcerna
o0palleHa K 3emyie ONHOW U TOW Xe CTOPOHOM.

Hexoropsie maable TAaHeTHI (ACTEPOUABI)

a — OonplIagd TIOJNYyOCk OPOWTHI, Aa.

e.; T — cumepwueckuit

Tepyuon, O0pallleHus, 3eMHBIX JIeT; € — SKCIEeHTPUCUTET OpPOUTHI;
{ — HakJIOHEeHWue OpOWTHI, Tpan, [) — nwaMmeTp WAV HaubOJBIIWA

pasMep acTepouna, KM

; D Kmo u xoz20a

Ne | Hazsanue a T e
OMK oL
1 Hepepa 2,787 4,60 10,077 110,60 [1003 |TTwaumu, 1801
2 Mannana |2,771 [4,61 0,235 |34,81 |608 |Onawsbepc, 1802
3 HOunona 2,009 |4,36 0,258 113,00 [247 |Tapaounr, 1804
4 Becta 2,361 |3,63 0,091 |7,14 [538 |Onawbepc, 1807
5 AcTpes 2,575 |4,14 10,192 |5,36 |117 |Tenke, 1845
6 Teba 2,428 3,78 10,202 | 14,79 |201 |Tenke, 1847
7 Hpuc 2,386 |3,68 10,229 |5,51 |209 |Xaiium, 1847

CNPABOYHMWEK WKONBHMWKA
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Ne | Haszsanue| a T e [ p | Kmouxozda
OMKPBIA
8 ®ropa 2,2021 3,27 | 0,156 | 5,89 | 100 | Xaiinm, 1847
9 Metuna |2,387 | 3,69 | 0,122 | 5,58 | 151 | Tpaxam, 1848
12 | Buxropus | 2,333 | 3,56 | 0,219 | 8,38 | 126 | Xattun, 1850
15 | OBHomus | 2,645 4,30 | 0,185]11,76| 272 | Tacmapwuc,
1851
18 | Menwemo- |2,295( 3,48 | 0,219 110,14 | 150 | Xaitun, 1852
MeHa
20 | Maccanus| 2,409 | 3,74 | 0,144 | 0,71 | 106 | Tacmapuc, 1852
21 | Mioreuus | 2,436 | 3,8 0,164 | 3,064 120 | Tonmcmur,
1852
22 | Kannvoma| 2,909 | 5,0 0,103 | 13,721 215 | Xunn, 1852
23 | Tanus 2,627 14,3 10,233 10,15| 108 | Xunn, 1852
24 | ®emuna | 3,13 | 5,5 0,132 10,76 | 228 | Tacmapwuc,
1853
25 | ®oxkesn 2,399 | 3,7 |0,256]21,58| 75 | Chacornac,
1853
26 | IMpozep- |2,657| 4,3 0,087 | 3,56 |95 | Jorep, 1853
THA
27 Dprepria | 2,347 | 3,6 0,171 | 1,58 | 131 | Xunn, 1853
28 | bennona |2,779 | 4,6 0,149 | 9.4 121 | Jiotep, 1854
29 | Amdu- 2,555 | 4,1 0,071 16,1 212 | Mapr, 1854
TpUTa
30 | Vpanus 2,366 | 3,64 | 0,127 12,17 | 100 | Xuum, 1854
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Kmo u kozda

i .
Ne | Hazsanue | a T e ! D OMKPBIA

31 Esdpo- 3,149 | 5,6 0,226 126,32 | 256 | ®epriocon,
CUHA 1854

32 | Tomona |2,587 4,2 0,082 |5,53 |81 Tonncmur,
1854

33 | TMonu- 2,866 | 4,9 0,337 |1,87 | 50— | Chacornac,
TUMHUSA 120 | 1854

34 | Oupues |2,686 | 4,4 0,109 |5,5 114 | Chacornac,
1855

35 | Jleskotesa 2,990 | 5,2 0,228 |7,94 | 103 | MwoTep, 1855

192 | Has3ukas |2,403 | 3,72 | 0,248 |6,82 |75 | IManuza, 1879

324 | bambGepra |2,682 | 4,40 | 0,341 [11,14 | 246 | TTanuza, 1892

387 | Axsu- 2,739 | 4,53 | 0,238 [18,08 | 107 | Kypru, 1894
TAHWA
433 | Bpoc 1,458 | 1,76 | 0,223 10,83 | 6x32| Burr, 1898

471 | IMamarena | 2,891 | 4,91 | 0,229 114,94 | 210 | Bonwd,
1901

511 | JaBuna 3,173 | 5,69 | 0,178 |15,94 | 323 | dsran, 1903

944 | Tumanero | 5,837 | 13,931 0,657 [12,41 | 20— | Baane, 1920
30

1036| Tanumen | 2,665 | 4,34 | 0,537 |26,44| 48 | Baame, 1924

1221| Amyp 1,921 | 2,65 | 0,435 [11,93|1-2 | Mensnopr,
1932
1556| Vixap 1,078 [ 1,12 | 0,827 (22,98 [ 1-2 | Baane, 1949
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Hex OTOPbIC KOMETDI

H — abcomoTHag 3B€3nHag BenwunHa; 7 — cumepuyeckuii mepuon,
3eMHEBIX JIET; ¢ — TIEPUTEIMITHOE PacCTOSHUE, a.€.; € — 3KCIUEeHTPU-
CUTET OPOUTHI; i — HAKJIOHEHUWE OPOUTHI, TPan

Jama au-
Jcatiuezo
Ao Hazeanue H T q € i KEPOX0dHC-
denus nepu-
eenus,
20d

1 |Tannei -1,3 |76 0,587 10,967 |162,2 1986

2 |DHke 11,5 3,3 0,340 | 0,847 11,8 2000

3 |Orepma 5,0 8 5,473 10,246 1,9 2002

4 |AwbpyK — 1,0 |7,5 [2,305 10,396 12,5 2001
JIXeKCOoH

5 |Xaptau 3 1,0 6,8 [2,478 10,315 11,7 2001

6 |Bunen 4 2,5 16,2 [2,142 10,382 3,7 2003

7 |Xenun — 2,5 19,6 [3,536 10,194 10,0 1997
Poman — Any 1

8 |Xeiin — borrm | —2,0 | 2000 [ 0,915 | 0,995 89,4 1997

9 [Menre — 3.5 |* 3,053 11,001 91,2 1998
Hiomya

10 |Ckud 20 |* 7,110 | 1,002 86,4 2000

11 |Mak-Hayr — |2,0 |* 6,468 | 1,004 65,8 1997
Barcon

* Hemepuoawueckas KoMeTa (Turiepdoanyeckas opouTa).
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[raBHbBIE METCOPHDIC IIOTOKN

ACTPOHOMUSA

Hazsanue Hama Hazsanue Hama
MAKCUMYMA MAKCUMYMA
KBampaTune 3 auBap4a JpakoHUABI 10 okTa06p4a
JIvpuner 21 ampens OpuoHunH 21 oxTa0ps
N-AKBapUIBI 5 Masn Taypunsr 7 HOADOPSA
S-AKBapUOBI 28 uons JleoHun e 16 HOsIOps
JleTrHve NHEBHEBIE | MAT-UIOE TemMuHUn B! 12 nexabps
TTOTOKH
ITepcennnr 12 aBrycTa VYpcune 22 nexabps
Meteoputsl
Memeapum Mecmo nadenus Macca, | Jama nadenus
m uau 200
OOHAPYHCERUS
Kenezrnvte memecpunibt
Cuxora-Anunackuii | Poccus, ~70* 1947
CuxoT3-ANVHB
Toba Hamu6us 60 1920
Keitn-Mopx 1 Ipennannusa 31 1818
baxkybuputo Mexkcuka 27 1863
Mbo3u Tanzanusg 26 1930
ApMaHTHI Kurait 20 