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IMPEOAWUCJ/JIOBUE

OrpoMible  NEPCHEKTHBLL PA3BHTHI HPPUTANIH — OPOUIEHHS H 00-
BOAHEHIA MHJAJHOHOB TEKTAPOB 3€Me1b, HAMEUeHHbX MNOCTAHOBJACHIIEN
aupapckoro Tlaenyma LIK KICC 1961 roaa, crassar nepex opranaMu Boil-
HOTO XO3RACTBA palioHOB HOJAUBIOIO 3eMJaeie us 00Jbimue 331a4H no
paciIHpeHNIO MJOMAAeH OpPOUIAeMbIX 3€Me/db, BHEAPEeHHIO KOMIJMECKCHOI
MEXAHH3AUHH, aBTOMATHBALHH N HOBRIIIHX JAOCTHAEHMIT HAYKH M TeXHHKI
B BOJOXOBAHCTBEHHOC CTPOHTEJALCTBO H [0 NOBLINEHHIO KVJALTYPH TEX-
HHUECKOIl 3KCIAyaTauiy HPPDHTFAINMOHHKIX CHCTEM.

[lo cBoeMy coaepiadiio ClpPaBOYIMK pPACCHHTAH HAa THAPOTEXHHKOB,
HPPHIaTOPOB H MEJHOPATOPOB CO CPeiHMM TEXHHYECKHM oO0pasoBaHHeM,
YHacTKOBBIX H PalOHHbIX PpadOTHUKOB YIIpaBJAeHHA OPOCHTEAbHbIX CHCTEM,
Ha YU4lINXCA HPPHTalHOHHBIX M THIAPOMEIHOPATHBHBIX TEXHHKYMOB.

B oTauyue OT CYULECTBYIOUIMX CHPABOUHHKOB [0 MEAHOPALMIl U THI-
POTEXHIKEe, H3JAaHHBIX B NPOULILIE TOAR, B HACTOANlE KHHre BNEpBbie
HNpHBEICHL CBeAeHHA H peKoMeHAalHi N0 NPOM3BOACTBY TONOrpadho-reo-
Ae3uyecKkHX paboT, nepeycTPOACTBY OPOCHTEALHONH CeTH, TeXHHUYeCckoil
HKCIMYATALHN HUPPHIAIHOHHLIX CHCTEM, IVIAHOBOMY BOLONOAL3OBAHIIO, CO-
AEPHAHHIO I PEMONTY KaHa/ 0B M COOpPY:KeHuil, CPeacTB CBA3M, 3aHuil
BCIIOMOraTe J bHbIX YCTPOHCTB, 110 THAPOMETPHUECKMM YCTAHOBKAM, OpPOCH-
TeJABHBIM HACOCHBLIM CTAHUHAM, !LTAHHPOBKE MNOIHBHLIX 3€MEIb H JAPYIuM
BO/0X0351ICTBEHHEIM MEPONPHATHAM,.

OT3BIBRI, 3aMEUAHNSA H [OMEJaHHs HanpapadafitTe no aapecy:
Tawkent, va. Hasou, 30, Tocusnat ¥3CCP.
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BYKBEHHBIE OBO3HAYEHHS

Jlatuncku# andasut peyeckui andasur
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Faasa 2

HEKOTOPBIE CBEAEHHS U3 AJITEGPBI

§ 1. POPMYJIbl COKPAULEHHOIO YMHOXEHHWY H AEJEHKY
MHOIMOYJIEHOB

(@ - B-(a-b=(a+byf=a*"+2ub+ b

(a + 0Y-(a - bh) =a>—b?

(i —Oy-(a - =(a—b0=a*— 2.6 :+ b .
(@d-0)-(a+-b2=(a+b)P=a%  3a®b -3:0% + I
(@a—b)-(a—b2=(a bp=a®—3a% 30> -8

(a4 b)a®--ub+ %) =qg%4 b 2

(el Oy (a2 = b + b7) = 48 b
(@+0+-¢)tu—bte)=la4+b+cY=a%-B 2+ 2udb - 2ac - 2b¢

I:r:il'”'-[ by e (a2=f0) == a” : d" b T — ol ¢ h" 1 {H-—-HeueTHOR)
" ! ) s T
(@ bMi(atby=a""—a" b4+a" "0 ... Fab® b (n—uernoe)
H R —1 < -3 a ¥ 2 —1
(a" =" la—8) = +a" b+ a" TR Y.+ ab" 4B

§ 2. MPEOBPA3OBAHUE CTENEHENW W KOPHEW

It A
e emiaE X o, . 1 B S X3 X LR mn
X X=X pr — 1 s & [.\. "y) i -}.' . (;) — }Irr L l.,\, ] —
il : ) : W
M — : I - X i '—’ . - ! ] --7" i "- m . '. i —_
— ¥ Xey=}) X1y, |/:+ =V xipy vy XM= 00 Vi ox=
] mn

= ¥ x

[ lupposbie 3nauenus kpaapaTHBIX, KYOHUECKHX H JAPYIUX crenenci, o
TaKKE KBAAPATHBIX M KyOHYecKHX KOpHeit uncerorl 1o 100 aas ucno: -
30BaHust NPH  PasauuHbix pacderax Aadnt B rada. 1.

§ 3. NOKA3AIEJ/IbHBIE H JOrAPUOGMHHECKH = BbIPAXEHHS

[MpeobpasoBaniie MOKA3aTCAbHBIX BhIPAMEHIN  BIAL a’  NPOH3BOANTCH

o (opmyJam: i i
b = 'y ﬂ'r . vy 1 At - .
at-a’=a"g Ly =a )@ yYo=a"; ¥ at=a)

e X noy MOTYT HPpHHHMATH J00HE THCAORBIC 3HAUeni.
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[Tpeobpasosanue 1M0Ka3aTeAbHbIX BblpdA€HUA, B KOTOPBIX QCHOBAHHS-
MH ABASIOTCA DPasJAHUYHBIE BeAMYHHB, a*, 07, ¢ u T. A., npoussolTCA
nocae HpejABapuTeabHOrO NMPHUBEAEHHA BCEX 3THX BbIPDAXKEHHH K BhIpame-

HHAM ¢ OOIIMM OCHOBAHHEM, A Yero HCMOAb3YVIOTCA JOrapu(Mbl.
Jorapubpmom A uncaa N npu OCHOBANMH @ HA3LIBACTCH NOKA3ATEAbL -

CTCICHH, B KOTOPYIO HVYKHO BO3BECTH «, qTOObI HOJAYYHTD .N, TO CCThb

: A
ecan a” =N, to A =logz, V. Haxoxneuue sorapudma BeaHUHHK HA3bI-

BaeTcy Aorapihmuposanienm, odpatHoe ACACTBHE — HAXOMK ICHHE BeAHYH-
Hb il €€ .'Ifl!‘ﬂﬁ)}lib.‘\!}' - HOTEHIHDPOBAHHEM,
Ocnopunie cBORCTBE A0rapudMOB NPH OCHOBAHHH « = |
B L
log, 1= 0, log,a =1; log,0 =—=> (npy a>1): log,O=-co (npu a<71);
log (N, X N,))=log, N | log, N,; log, (N, : N,) =log, N, — log, V.
—— a z

i |

i ' W I
log, (V)" = n-log, N: loge ' N = o 10€, V. i
e =0

[lepexoa ot cucrteMmui aorapudyos ¢ OCHOBAHHEM o K CHCTEMe J0ra-
putmor ¢ ocnosauuem b npoussoautci 1o Gopmyaam

‘ I
log, ¥ = M log, N, rae M on 0 MOAYJIL nepesoja.

Yat
Haudoaee vioTpeduTeaslibie CHCTEMbLl J0rapupyIs, OObIMHO HpUME-
HASMLE (1PN BHETHCASHI N — AGCATHHHBIC, HIH OGPHriOBLI — 1IPH OCHOBA-
() IHAYE ao. N =1oN AT . By
Hiit 11 (oGo3naqenue I.xsgr,‘:"!_.. =1g V) n HatypanbHue, wuau Henepo sy

Pl OCHOBAHH Ul = 28 (obosnaticune log, N = Iln N), ;

[lepeBog HaTypadbHbIX JOTAPHPMOR B jecdTHqlble o 0oOpaTHO — OCy-

HEeC A eTcs 10 Gopmyaam

lg N = 043429 in N u In N = 230259 [g N,

3uatenud Hatypaabtux Jaorapudmos uucea or | go 100 naubl B
tada. -1, aecatuunplx aorapu@mos g tada. [—2.

Moapmureabras WM OTpHLATEAbHAA 1eAas 4acThb Jorapud)Ma Hua3bl-
BACTCH €r0 XAPAKTEPHCTHKOMN, 4 4acThb, Bhpaxaemas AeCATHUHON APOOBIO, —
MAHTHCCOH, ManTHcca AecsHTuiIHLIX  J0TapudMOB A 4YHCe], Pa3/nuaio-
uunixcs Mesxay coboil muoxkuteaem 107, rae 7 — nenoe uucao, OCTaercs
HOCTCHAHHON K onpeieasercd no TabMNUAaM Kak AJH LeJA0I0o 4ucaa.

XupaKktepuctitka AeCs THUHOTO aorapudma yneaa N> 1 noaoxHTenb-
Hi 1 paBHa upCAY ero ueauX uugp 6e3 eHHHIb,, XapakTEepDHCTHKA YuC-
aa N <7 | orpduarennbda 11 paBHa YMCAY HYJel caeBa ApoOH, BKAKOYAH M
WAL HeablX.
- Mexkyeerpennaag nenoanas GopMa OTPHLATENLHBIX JAorapudmos (¢ no-
AOEHTEALHOM MaHTHCCO#) MoxxeT ObTh NMpeBpanieéHa B NOJHYIO, HAIIpHMED

1g0,0473 = 2,6749 = — 2 + 0,6749 = — 1,3251.

[leperol 1Henoanoit GopMel OTPHUATEABHOrD Jorapupma B MOJAHYO
IPOUIBOANTCH TOABKO B CAY'138 YMHOXKEHHA HAW JC]CHHH Jgorapudpma ua
APOOHYIO REJIHUHHY, UTO COOTRETCTBYET BRO3BEaeHHIO Apobu B Apobuyio
crenevt. Bo peex ocTadabubix cavuanx AeiicTsus yioGHee MpOU3BOAHTL C
nenoanoin hopsvoi -aorapindsa no CAeAYIOIHM TPAaBRIaM: _

4) DU CAOKEHHH M BLIMHTAHHH A0rapu(pMOB TIPOM3BOARTCA pPasfefb-
HO CAQWEHUE it BHTHTAIME XAPAKTePHCTHK H NOJOAKHTEAbHBIX MAHTHCC, H4-
npumep:

1.4771 - 1.8751 = — (1 + 1) + (0,4771 - 0,8751) = — 2 + 1,3522 =
= 1.35292.

-_-'-_-i-l



18751 — 24771 = — (1 — 2) + (0,8751 — 0,4771) = 1 + 0,3980 = 1,3980.

Ecan BbiuMTaemasi MaHTHcca OoJblle yMeHblUldaeMof, BhITOAHEe nepe-
BECTH MCKYCCTBEHHYIO (nenoanyio) Gopmy B moanyio.

1,4771 — 1,8751 = — | + (0,4771 + 0,1249) = 1,6020.
6) llpn ymuoxkenun gorapudma Ha 1€N0€ TNOJOKHTEJIbHOE HJAW OT-

pPHHATEABHOE YHCAO XapaKTepHCTHKZ H NOJOKHTEeJhHAH MAHTHCCA nepe-
MHOXKAWTCH pasieJjbLHO.

31,4771 =3 X (—1) +3 X 0,4771 = — 3 + 1,4313 = 2.4313.

B) [lpu neaenun sorapudma na negaoe noJOKHTEABHOE HAH OTPHLA-
TEJAbLHOE UHCAO XAPAKTEPHCTHKA M MAHTHCCA AEJATCA !HOPO3Hb; €CAH Xa-
PaKTEePHCTHKA HE AEJAHTCA HA 1eJjoe, TO K Heil npuGaBasiioT HeoGXoAnMOe
YHCA0 OTPHIATENbHBIX €AHMHHL (A0 MNOJHOTO JeJeHHs 4Hucaa) H CTOAbKO
HEe MMONONKHUTENABHLIX €JHHHIL HFII'ﬁHBJ!HET{‘.H K MAaHTHCCE,

X 38751 = — 3 £ 10,8751 = — 1 + 0,2017 =71,2917,

1 + 2 1

3 X T4771 = — 252 4 £ (2 + 0,4771) = — 1 + 0,8257= T,8257.

[lpn noavzosanun npuaaraeMeiMu Tabaniamu aorapugmos (rada. 1—2)
MOMHO HallTH HENOCPeACTBEHHO MAHTHCCY TOJABLKO HMCJAA, HMEIOIEro He
Ooaee Tpex 3HAKOB, MAHTHCCA YETHIPEX3HAYHOTO YHCJA HAXOAMTCH npHOaB-
JeHueM NonpaBku. Yucaa c 60JbUIHM KOJHUECTBOM 3HAKOB CJAeyeT OKpPYyr-
JAITh J0 YCTBIPEX3HAUHBIX, TAK Kak oTtbpachiBaemble UHGPH 1MOUTH iHe
BANAIOT Ha cojepxauuecs B TabJadle pasps/bl MAHTHCCH (B cayuae Heob-
XOAHMOCTH TOUHOTO OlpeAeaeHnst Jorapudma NaTH3HAUHOTO 4YHCAA HAL0
NpHMEHsTh CICUHAJbHbIE NMATH3IHAYHBIE TE&JIHllbI).

[TpumephlL.

1) 1g45.8 = 1,6609. XapaxkrepucTika ofpejpeseHa Mo UHCAY UEAHX
napp OGe3 enuHuub 12 — 1 =1; Mautucca omnpeaenesa no rtadanue I—2
Kak aas uncaa 458 (crpoka 45, croaben 8).

2) 1g0,02647 =2 4227. XapakTepPHCTHKA OlpejeieHa Mo UNCay Hyaeh
(BKAIOUA H HYJb 1eabX) — 2. MauThHcca BHYHCIE€HAa N0 Tabaune AJd
uucaa 264 (ctpoka 26, croaben 4), c Beegenuem nonpapku xwa 0,7, onpe-
AeasseMoil  HHTePHOJAIHEel MexK1y COCeAHHMH 3HAUYCHHAMH MAHTHCC, —
0,4216—nas uucaa 264 u 0.4232—naa uucaa 265.

Beanuuna monpasku ol 1_6[]'4215 X 7 ~=0,0011

g 0,0264 = 2,4216
Q7= Il
lg 0,02647 = 2,4227

Janucek

Has orpickanus uucaa 1o jorapudmy B Tadauiue HaXOAHTCA 3Have-
HHE MAHTHCCHl HauGoJjee O6JM3KOe K 331aHHOMY H BHIIIHCHIBA@TC COOT-
BETCTBYIOIIEE 3HAUEHHE UHCJAa, K KOTOPOMY BBOJAHTCHS HeoOXoauMas 1o-
npaBka, KoauuectBo nedawix uudp uau uncao nyaeil apobu onpepensercs
HCXOAS M3 XapPaKTePHCTHKM.

§ 4. AJIFTEBPAHYECKHE YPABHEHHMSI

Vpasuenus 1-fi crenenu (auHefinsie)
1) ¥pasueHnue ¢ 0OJHMM HEH3BECTHBHIM
b

ax+b=0. v=—

T



6) ¥YpasheHue ¢ jByMs HEH3BECTHbIMH (CHCTeMa ABYX ypaBHEHHH)
) blﬂg—'—blﬂ' .
illx—[—bly+€1=0; x=b—_-—l‘
ayby—agh,

‘ . _ sy — a1 Cs
agx—[—bzy—l—cz_-(), ywalbgudgb,*

Ypasnenua_2-i# crenenn (KBaapaTtHble)

a) ax®*+ bx+4+c¢c=0
6). X+ pr+4g=0.
IHast pemieHus ypaBHEHHHE OPHMEHFIOT POPMYJDL:
a) aaq obuwero Buaa ax* +bx+c=0
—b + YV bE —tac

Rijyd == = e - 0
G) aas npuBeaeHioro Buga x* 4 px g =0 _>\_7
: o —— 2
" j | ’/.1 ] r = "f "'E V'E —
Ky =g 0 ],f EP == - ¥ o

Liposepid KOpHE#d ypaBHEeHus

&

G
Ko 2= —— = — B X RO et e
- it P 6 a g

X, -+

rl[}l»! MaJaol BeaHdYdAHe Q MO CPABHEHHIO C P Lg’{:[}rl\, HpHGﬂH}HeHH{}
¢ TOYMHOCTBIO A0 2—3%

Xy = —p i, *‘-'3:_'5-

¥ pasuenus 3-f1 creneHy (xKyduueckue)

art -+ byt + ex - d = 0.

Eeau JEBYHD UHaCThL YpdBHedH:d MOMHO pPA3J0OWHTE HA MHOMHTEJH,
TO BCTL

X papt el = gl =g (R AYLE—=T),

TO KOpHW ypasHeHus OyayT

[TpoBepra kopuel ypaBHeHHA!

' 7
‘}‘:23 T

B il

[
S =E E! xl

£
i_
_1_

A
l
!
|
i
I

Ypaphenus Buia y* 4+ 4py - Lq =.J peilaioIcd 0o QopMy.JaM:

= -, Vo= adl + Al Y= Asllt +-A0,

iy

W
pge  Ho= / —~q+V g+ p, v=V —q—=V ¢

e
A, u A, — kopud ypasHerus *° -+ x4+ 1 =0, 10 eCTb

i‘ E‘ i 3 l v Lk F—
:,-"11.‘ .;'Jl_/ = — = i o 1 — e — + = Ir-f dl

Aarefpanteckile ypapHeHus BLICIIUX CTElEHeH, a TaKke noxKasare.b-
Hble W JorapudMUUecKue ypasHeHHA B MPPUralMOHHON [MDAaKTHKe BCTpe-
yapTcad peiko. Cnocodul pelleHUA TAKUX YPABHCHHH H3J0KEHbl B CHEIH-
a1bHbLIX YUEOHHKAX W CHPABOYHUKAX N0 MATeMaTHKE,
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Faasag &
OCHOBHBIE TEOMETPHUYECKHE ®UT'YPBI U TEJA

I[J'IH NPaKTHYECKOTO NpPHMCHEHHNA nanboabllee 3HAYeHHE UMEIOT HAO-
WAAH NAOCKHX (Quryp, GOKOBbE 1OBEPXHOCTH H OOBEMbI MHOTOrPAHHHKOS
H KPYTJAHBIX TeJl.

CxeMpl 1 QOpMYJLL Adsl ONPeAeIACHUsA MIOMANCH OCHOBHLIX ILA0CKHX

dburyp unpusejensl B Taba.
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