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BRCTHIRD OIBITHON (N

DAEMEHTAPHOH MATEMATHK.
——+ 35N 287 T —

Comepmanie: Pajs ¢bv nocroaunums usdnrkoms. F, Bynuuxaro.—3ambrea o 3a-
nayb Hannyca. II. Cemwnuroéa.—M300pbrenia m orkpuria: Arkymyrarops ,Tpio“. By-
maxHEe Tenerpaduse croa0H. — OUETH W OPEGOPH: OIEKTPOCKONs Ch TPEMA B0JOTHMH
aucrkama. B. I'. Yao0umil npubops 14 yialeHid HB0ARPYOMATO CIOA CBb DIEKTpPHYE-
CKHXB NPOBOJOBS. -— Pasuna wuseberis. — 3agaun ma menmramiaxs spbrocta: Ypausckoe
BOfCKOBOE peaibHOe yumiume. Boabckoe peatsHoe yImimme. — Jagayunm NeNe 843 —348. —
Plhmenia sagaun 3-eit cepim NeMe 278, 279, 280, 281 m 282.—0G30ops HAYIHHXB HypHA-
aosb: Mathesis NeMe 11 u 12. J. E.— Hepbuenana saxaun. — [Ipucrannus b pejarmio
kpurE # Opomops.—OreBre pejarnin.—OG6BABICHIA,

PANBL (b NMOCTOAHHBIMD HSBBITHOMD.

OrsbTs Ha TeMy, DpeNIOEEeHHYID mHpodeccopoms EpMakoBHME BB
No 188 ,Bhernuxa Ourrrnoii @usmen‘.

I. Onpentaenisa.
1. Bp EakoMB-HUOYAb UYUCICHHOMB DALY

u|, uz,..-.un—l, ’M/n, un+1 9 s e e e e

; S
OTHOIIEHie n-r0 YJIeHA KB CYMMB CMEKHHXD UYJIEHOBH %
NO
f
ML S 6y
Un—1 + Uni1 CE\%\/
Q)
A
HA30BEME apUOMEMULECKUMD UOBIMEOMD N-10 ULEHA. \\A\*\
KBajpars n-ro 4iesa (e3b MpoU3BeLeHid cmemum@ \ MIEHOBD
/
UE — Un—1 . Unt1 3& (2)

Ha30BEMB 1€0MEMPUUECCKUMD USOLIMKEOMD N-10 UNEHA.

2. H3p dopmm BHpamenia (2) cabiyers, YTO KaEJH{ WIEHB I0GOTO
upcIeHHATO paAja nMbers KOHEYHHI onpefblIeHHE TeoMeTPHUECEINl U3~

ORHTOKD.
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Heo6X01uMbBMB ¥ JNOCTATOYHHMB YCJIOBieMB TOro, 4TOOH WIEHD Un
uMBas KoHeUHHH onpexbienHuil apueMerTuueckiii H30HTOEB, ABIAETCA
HepaBeHCTBO

Un—1 + Unt+1 =0.

HaoGopors, HEOGXOIUMHEME U JOCTATOYHHMBD YCIOBiEMB TOro, YTOOH
9IeHD un He MMBID apueMeruueckaro u30HTEa (4T00H OHB UMBIB Ge3ko-
HeYHH{l M3GHTOEB, Kakb BHpakaoTCid MHaue) minm me uvmbas Heompexh-
JeHHHI apHeMeTHUeckill M30HTOKD, ABIAETCH YpaBHEHie

tn—1 -+ Ung1 = 0. (8)-

OTH BHBOJH BHTEKATH U35 CAMOr0 BUJa BHpakeHia (1).

3. Paxs, B KOTOPOMB BcH UYNeHH, HAYMHAA €O BTOPOro, UMBOTH
OIVHAKOBHWA KOHEUYHHIH oumperBlIeHHHH apueMerTuueckiii H30HTOEB, HA30-
BEMB UUCUIME PAOOMD Co NOCMOAHHBIMG GPUOMEMUUECKUMD UITLUINKOMD.

KB uucrHMB pagaM® ¢Bb IOCTOAHHRMSE APHOMETHYECKHMD W3OHTEOMD
JCAOBUMCH OTHECTH DB, Bb KOTopoM® Bch wieHH HMBOTH Ge3k0HEUHHI
apUOMEeTHUYECKIll U30HTOED,

Kb udCTHMB pAIAMB Cb UOCTOABHHMD ADUOMETHIECEUMD H3OHTKOMB
OTHECEMD Takxke M pajlsb, BCh wieHH koroparo uMB0TE HeompenbieHHHI
apueMeTHUECKill M3OHTOED.

Paxs, Bp koTopoMs HBEOTODHE YIeHH WMBOTH NOCTOAHHHE KOHET-
HHH onperBleHHEHH apueMeTHUYecKiil M3GRITOKD, a OCTAJbHHE YJIeHH — He-
onpexbieHHH, HA30BEMD CMIWLULAHHAMS PAOOMD CBb NOCIMOANHUMY [APUOME-
MULECKUMD USOUMKOM.

R® cybmaEERMB pagaMs® cb DOCTOAHHHMSB apUOMETHYECRUMD H30HIT-
KEOMB JCIOBUMCA TaEKKe OTHECTH DALH, Bb KOTODHXB apUeMETHIECKifll ms-
OHTOE® J1d HBEOTODHX® UIeHOBD Oe3KkOHEYeHB, a IJIA IPYIUXH — eCTh
BennuIuAa Heonpexbiennad.

COBOEYHHOCTB BCEXB UMCTHXB U CMBIIAHHHXD PAXOBB CBH IOCTOAH-
HEIMB apueMeTU4YeCEUMB U30HITEOMDs HA30BEMD opaMo pﬂdamu Cd NOCMOAH~
HOIMD APUOMEMULECKUMD u3OvLMKOMS.

4. Ecin MH mBafiteMs Bchb pajs, EKamjIeHe TpPU WIEHA KOTOPHX'B
Un—1, Un, Unt+1 YAOBIETBOPATH ypaBHEHI
Un = F(Un—1 + Uni1) (4) @
A
rab % ecrth xOBeYHad onpexBieHHAA NOCTOAHHAA, TO BB YUCIE
HHXB PAAoBS OyayTs Beh cymecrsyouie 4ucThe u cwbmammse;
IOCTOAHHHMYD ApHOMETHYECEUMD H3OHTEOMB %, a Takke DPALB !

IH CB
’ Heompe-

1BIeHHHND M30HTEOMB. \\A‘ﬁ\\@
JIBiicrBuTeapHO, ypaBHeHie (4) IaeTs /ﬁ%&\\
N

e S AR
Un—1 T Unt1 : %/

€CIN Un—1—t Uni1 HE HYIb.

Ecin #&e wn—1 + a1 =0, T0, n0 ypasuenin (4), n u, = 0, a moTO-
My M30HTOEB 7-T0 wiesa Heoupexbienmsli.
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TouHO TAKD e, COrIacHO ¢b 3aMbuavieMd, COUPOBOKIANIUNE YPARHE-
"ie (3), ecim MH HaifijeMb Beh PALH, BH KOTOPHXD KamIhe IBa YJIeHA CH
YEa3aTeIAMH, PA3HAUIUMUCH HA 2, Un—1 U Uni1, CBA3AHH YPABHEHIEMB

Un—1 + Un+1 = 01

TO BB 4ucAb HafieHANXD PAJOBE OYyAyTH Beh uncThHe u cMBIIaHHEHE pAL
<5 0e3KOHEUYHHMD H3OHTEOMB, & Tak#ke pPALH Cb HeonpelBIeHERMT H3-
OHITKOME.

Mu roBopumb pads, a He padw cb HeonpelBIeHHEMB H3GHTEOMB,
MO0 TO3KE NOKAKEMB, YTO €CTh JNUMb ONUHB TAKOH pANLS.

5. Paxs, B koTOpoM® Beh uJeHH, HaudHAA €O BTOPOro, UMBIOTH
ONMHAKOBHI TeoMeTpnueckiii M3OHTOKD, HA30BEMB PAOM C> NOCMOAHHUIMY
LLOMEMPULECKUMD USOUIMEOMS.

II. O6mi# BuA® pANa CBH NMOCTOAHHEIMD apPHOMETHYECKUMD
UBOBITKOMB.

1. Teopema. He cywecmsyems “ucmaro pada cs nOCMOAHHLIMb QPUO-
MEMULECKUMD USOBUMKOMD, PABHLIMS HYLIO.
Hycers
ui, '“2, ceoee Un-1, un, un+1 ge v e

©CTh YUCTHI PALD CB NOCTOAHHHME apUOMETHICCKUMD U30HTREOMB, PABHHME
HY .

Torxa
Un—1 Un un+1
— = . =0
Un—2 1 Un Un—1 + Unt1 Un T Uni-2
4YT0 HEOGXOZUMO Ipeiloiaraers:
Un—1= Un = Un41 = )
OTRYyJLa
Un—1 T Unt+1 =0,
Do €
U, 0
T T L e
Unetich Un+1 0 z@)

910 OPOTHBOPEIHTS NPENNON0OEEHIH, ITO0 NAHEKE PANb—IHCTHIL. @O

@)
2. Teopema. Bs cunuannoms pady co NOCHMOAHHLIMS emure-
CRUMD USOUMEOMY, DABHOIMG HYA0, NEPEV UAEHD om/m«{\ —oms HYAA,

OCMANOHDIE UAEHDL PABHYL HYA0.

Kagb p1s meompexbiensoctu Xpolu &?%
A
Un 4@7
e AR )
Un—1 1 Unt1

Takbh ¥ LJIA TOro, 4ToOH JIpo0b 5Ta PaBHAJACH HYAKL, HEO0XOAMMO, ITOOH
“Un DABHAIOCH HYIW.
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SHaYuTH BCh UYIeHH, HAYMHAA CO BTOPOTO, paBHH HYJIO, G61aroiaps
9eMy wu30HTEM BCEXD 4IeHOBB, HAYMHAA CB TPETHATO, HeompexbieHHH.

Jnaa Toro, 9ToOH pAAB OHIB CMBIIAHHHME PAJXOMB CH HOCTOAHHHEME
apueMeTHyecKIMb M30HTEOMB, DABHHIMB HYJIWO, OCTAETCA BOCIHOJAB30BATHCA
IEePBHIMB WIEHOMD M cIBiaTh ero oTINYHEHMB OTH HYJIA; TOULA XOTH BTO-
poit 4iend Oyrers UMBTH M3OHTOED, DABHHE HYI.

Craxo OHTH, pALBH UMBETH BUIB:

a, 0, 0 g o 0 o . (5)'
OO6miff wieH® ero MOKHO BHPA3UTH (HOPMY.JIOii:
Un = aq™"l, (6)

1B a oTIMYHEO OTH HYX4, & ¢ PaBHO HYJIMO.

3. Teopema. I'eomempuueckan npoypeccis ecmv Pady € NOCIMOAHHUMS.
APUOMEMULECKUMD USOVUIMKOMD.

Ilycts @ — uepBHiT 4ieHD mporpeccin, g — ed 3HAMeHATelb.

Ecnu ¢ oTamuHo orH HYNA, & ¢ PaBHO HYJO, TO Kakb pass uMbeMb
cMBmaHANT paAxs ¢b H3GHTEOMB O (6).

Ecnu ToaBEO @ paBHO Hy.10, aubo a u g o6a paBHH HYyJIO, TO BCh
9leHH pAAA CyTh HYJIM, HBOHTEN Ke BCBXB uleHoBs BeompeibileHHH.
ITOTH pANB MH orHeca: yeaosHO (¢M. I,3) BT pAzaMs YHCTHMS.

Ecin #e M a 1 ¢ OTINYEH OTH HYJIA, TO APUOMETHYECKiil U3OHTOKE
IPOU3BOJBHArO %-T0 WIEHA DPaBeHd'b

aqn—l o q : (7)
ag*~ chag” 1k g

9T0 ¥ JOKa3HBaeTh, UTO apueMeTHUeckifi M3OHTOED reoMeTpUYecKoil mpor-
peccin ecTh BeIWYMHA NOCTOAHHAA JJIA BCBXH  UI€HOBB, €CIU ¢ OTIUIHO
QI =t 4.

Ecnu ke q=—=4, n36uTEx BchX® 4IeHOBH (e3KOHCYHH, HO M TAKOH
PALs MH YCIOBUIMCH OTHECTH KB DALAMD CHh NOCTOAHHHMB AapuUeMEeTHIe-
CEMMD M30HTEOMB (cM. I,3).

Ilpummuanie. Eciu a @ g OTIHYHEH OTH HYId, TO NPOrpeccis ecTs.
YUCTHI pALB.

4. 3apaga. Haiimu 1e0Mempureckyo npowpeccin cs apuememu@um
u3OMKEOMD, PABHUIMS K.

Ecmu k=0, To, xaxs MH yiKe 3HaeMb, TpeGOBaHID y,zxo ’I‘BOpHeT’B

JUIb OpOrpeccid, BB KOTOPOil @ OTAMYHO OTH HYJIA, 4 HO HYJII0;
OPUTOME PANE TMOXyYaeTcs cMBMaRHNI.
Ecau % oramuno oTe HyId, TO, EaKB BI/I,II,HO §)pMme (1), a
JTOXEHO OHTH OTAMYHO OTH HYJIA, & ¢—YJIOBIETBODA 110-
q \
1+¢* sl
HIH

k*-—q+Ek=0 (8)
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PEmas yp-ie (8) orHOCHTENBHO ¢, HOXYIMMB JBa phumenia:

Y1 —4p
e o +l/4m

1—¥1— 4 1 1
i 2k o -i—l/l-—-4k2 TRk A 4——]€2—1
WscaBrysa sTu opMysabl, NOAYINME:
™ G =i gp=—i.
k=—1, Hh=@p=—1
=0 1=00, g=0. (8 bis)

[epsoe pbmenie (cM. 8 bis) He rojgWTCs JiA YUCACHHATO PALA, BTO-
poe naers cMBIIAHHHA PAND Cb U30HTEOME BY/Ib; HTAKD o0mad (opMy.Ia
npumbauMa u BB cayial t=0.

JTanbe:
k="' Q1= g
k= co =5 (s =k

[Ipoussenenie KopHe#d ¢; U gp BCerja paBHO 1, 4TO cpasy MOKHO
saMmbrTuTh, 3auncaBb yp-ie (8) BB Buib:

q —~—|—1—O.

Usp Bcero BHIeckasaHHATO cIbilyers: B3ABB 3a IEpPBHE WIeHH OpPO-
rTpecciu TPOM3BOIBHOE YHMCIO0, OTAMYHOE OTH HYId, U JNaBad 3HAMEHATENII
BCEBO3MOKHKA, BOOOIIE TOBOPA, KOMIIEKCHHA 3HAUEHIA, MH HOJAYIUMD DALD
mporpecciii co BCeBO3MOMKHHMH KOHEUYHHMU AapPHOMETHUECKUMH W3OHTEAMH,
a4 Takke U Cb 0e3KOHEUHHMD H30HTKOMB.

lpu sroms mporpecciu pacuperbirdnTcd, TAED CEa3aTh, IOOAPHO:
EamJoil mporpeccim c¢b ouperbJIeHHNMB ¢ coOTBBTCTBYeT® xpyrad mpo-

: 1 : G
Tpeccia 3b 3BaMEeHaTeIeMb 7 uMboman Takoil #e apueMeTHUeCEill u30H-

TOKD, Kak® U nepsad. Mckiodenie cocraBaTh IUIb CIydau, KOTLa g = 4\%
um ¢g=0, T. e. Korga k==x'/, k=0; BB 3TUXH CIyIadXb He 6y4@m
COOTBBTCTBYOILEH HapH. i @O

Msi 0pexnoraralm ¢ OTIMYHHMG 0T HYIH; eCIH a=0 a) i mpo-
H3BONBHOMB ¢ NOJAYYUMB Uporpeccio, b EOTOPOH WBOHTEH B g\@ YJIEHOBD
HeonpexbIeHHH. \\\4

5. Teopema. Ecau ummwems 06a pada c¢v nocy %m KOHEUHVIMD
APUOMEMUACCKUMD USOIMKOMD K, 0MAUUHBIMD omz

*) BuuMarenpHH#E gHTATENh NOHMETB, YTO OTOBOPKA 9Ta, CTPOrO I'OBOPA HIIHMHAA,
BH BHJY TOTO, 4T0 HBTDH JByX® PALOBD Cb H30HTKOMB O, BHIOIHANIIEXD YCIOBie TEOpEMH
Uqg Vg — Y Uy < 0.
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Upy Uy o o o o o o Un—1y, Un, Un+1l 5 o ¢ o« - .«
Viy Vag.o o oiv oo . Un—1, On; Qb1 5 le'ie o lo e

MAKUL, WIMO BUPAKCEHie WV, — Vily MONCE OMAUUHO OMD HYAd, MO 00-
witi waewy tn pada

t], tg (R TR\ S W tn-l, tn, tn+1 g igtp o /i ey s )
UNLEHDL KOMOPAL0 anpedrb./mmmm ypaeneuiem»:
tn = k. (tn-l i tn-{-l)

m. €. YUCmaro UM CMPHUUAHHALO pﬂda v mwMy gice usbmroms K wuaw
aHce pﬂda, USOVUMKEU 6CIHXTD UNEHOBD Kromoparo Neonpedmbeuum, pasHaemca

aun + bom,
W0 a u b cyms wnKomopwe nocmoannve KoaghunieHmon.
Pimuns 1Ba ypaBHeHIA
auy + by, =4, (9)
auy + b, =ty (10)
OTHOCUTEIBHO ¢ H b, 9TO Bcerjga BO3MO#HO, TaKb KaKD
UVg — V1Ug Z 0.

JTaa M0Ea3aTeIbCTBA TEOPeMH Tereph JLO0CTaToYHO MpUOErHYTH KB Me-
TOAY MHAYEOid, T. €. JOKa3aTh, 4TO €CIH,

ta—1 = QUn—1 + bvn-1. (11)
tn = aUn + bon (12)
OpuAd OPOU3BUJIBHOMB 7, TO H
a1 = AUnt1 + bonsr,
a BB 5TOMB JerK0 YOBAUTHCA.

HasoBens oOmiii apueveTndeckiii M3OHTOED TPEXb PAILOBH 4epess k.

Torxa umbens: A
Un = k& (Un—1 + thnt1), 1 é»
on =k (vn—1 4 On4a), %J%
h=kFk (tn—l F tn-l—l)- \Q(Q (15)
Y

Yuuoxuss ypasuenie (13) Ha a, ypaBaerie (14)
(15) ma— 1, 3aTEMB CI0EWBD HXB, DOJTYINMB:

=
aun + bon — ta =k (aun—l + bvp—1 — tp—1+ a@m‘l" bvny — tat1),
uIN, UpUHAMAA BO BHMMAHie ypasmeHis (11) u (12):
k (atnt1+ bonts —tng1)=0.

¥ ypaBHemie
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cokpamad Ha k (oTAMIHOE OTBH HyXs), WMeMD:

ant1 + bont1 — tut1 =0,
uiu
tn+1 = QUnt1 + bonta.

Oo6parnaa reopema. Ecau ummwems déa pada:

ul 3y uz g ¢ 5 o o un—l, un_ un+1 Ui TR S
u
'U], Uz g o oo - oy Va1, vn, 'Un—l—l s o 's e it

Co 00HUMD U MIBMD HCE KOHEUNBIMD APUOMEMUNECKUMD UIOBIMKOMD, MO PADS,
00uyit waeHs KOMOPALO ecmb

tn = aun + bvn

ecmb MUCIBIE UM CHIBULAHHBIYE PADD Co MMMy e UMKOMs, Iub0 pads
Co HEONPEOTLIEHHBIMY USOAMEOMD.
Mycrs k—apuomernyeckili usOHTORD ABYXH NAHHHXD PANOBS.
Torga:
Un =k (un—1+un+l), (16)
vn =k (vn—1+ vnta). (17)

Howuomxmasa ypaBuerie (17) Ha @, a ypaBHeHie (17) Ha b U CEIAIH-
Bad WX, NMOIYYUME:

aun + bow = k[ (atn—1 4 bon—1) + (atnt1 + bvut1)],
tn = k (tn—l 5F tn+l),

YTO A JIOKa3bBaeTh TeOopeMy.

6. Teopema. Eciu umnems 06a pada cv 0e3KOMCUHLIMS APUOMEMULEC=
CRUMD USOUIMKOMD

HIn:

ul,u2,--.-au”—l,un,u/n-*-l,..--.
'D],vg,-..--vn—l,vn'vn+1,.--..
MAKULD, YMO V) Uy — U) Vo OMIMUYHO OMB HYAA, MO 6CAKIE PAJs e
o
]
tl’ t2 g o o o o o tn—l, tn’ tn+1
NP
YUCTHOE UMW CMIDULAHHDIYE Co OL3KOHEUHWIMD USOLIMKOMD, A MQ 0v ¢
HEONPEOLACHHWIMS USOBLIMKOMD MONCHO 6LIPA3UMS PHOPMYL0Ti 00 o-YUaena el
A /\\/
tu = aun _I“ b'vn, \\\\
0 & w b—nocmoannve KoagPurienmon. Q
Pbmums 1Ba ypaBHemia: @
/
auy + bv, =1, (18)
aug +‘ b'UQ = trz (19)

OTHOCHUTEJBHO ¢ 4 b.
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Hycrs mvbems BOOOUIE UPU NPOM3BOJABHOMB 7t
AUn + bvn = tn . (20)

Tarp Eak® BCh TpM paja, yomoMuHaeMHe BB TeopeMB, upuHAILIEHEATE
KB TUNy, ompexbugzemony ypaseemiems (3), To mmBems:

Un + Unt2 =0,

Un + vh+2 — Oa
b + tn+2 =0,
OTEyLa:
Un = — Unt+2, Vn = — Vnt2, bn = — lnta,

a moToMy u3b yp—id (20) cabryers:

a. (—- un+2) 4+ b. (— ’U”_|_2) hasdtoey tn-}-m
WAL
aun+2 + bvn—,—Z — ln+2.

JuaunTs yp—ie (18) MOEHO pacupoCTPaHUTh Ha Beh HEUYETHHE, &
yp—ie (19) ma BCh YerHHe ykaszaTelu, 4TO U JOKA3HBAETH TeOpeMY.

O6parnaa Teopema. FEcau umnems déa pada c» Oe3komeunums u3-
Ovmroms
? Uly UG 4 ¢ o o o o Un—1y Un, Unt1 § ¢ « o « @

'v[,@z,--.--vn—-l,’v",vn-*—l,.-...
mo PAds, 00Uy waeHs KOMOPALO ECIb
tn =. AUy + bv”

ecmy Pads o uUOMKOMs AUG0 0E3KOHEUHVIMY, AUOO HEONPEOTLIEHHWIMS.

Taxs EKarD
Un—1 + Uny1 =0,
Un—1 + U”+1 - ”q
TO
An—1 1 bn—1 + ant11+ bVnt1 = ta—1 -t tug1 = 0.
7. Cabpersia uss reopems 5, 6 rua. II-ii. o
Ve
1) Ecru maiizeMB 1ABa TakuX’b pAIA f\@’
1y WQ 9 o o o o Un 3 o o o 2%
2] WS R B R S R e \@3\\/

i, \
Ch KOHEYHKIMD APHOMETHYECKUMD M3GHTEOMB, YTO %10, —,% =0, TO pALb,
00miil 4IeHD KOTOPATO ecTh &&y

tn = attn -+ bon éy\\i& (21),

ecTh CaMHH o0WWiif BUAD pALa ¢b THMD #e KOHEYHHME ApHOMETHICCKUMD
u30HTEOMB; OHB e 3aKI0YaeTd BH ce0h, Kakb 9aCTHHIA caydail, pals b
BeonpeiBIeHHHMD H30HTEOME.
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JorasarenscrBo. — [fo Teopemb, oGpaTHOH Teop. 5, OpH BCARUX'D
a ¥u b, paxs (21) ecTp yuCTHI Win cMBmMAHEHA pALs €b TEMB &He EKo-
HEYHHMB U30HTKOMB, KAKD ¥ JBAa B3ATHXD DANA; MOKETH CIYIATHCA U
TO, 4T0 pPALBH OyZeTH ¢b HeonpelBIeHHHMB H3OHTEOMB.

[lo mpawmoit reopemB, BB Popmyay (21) BEIOYEHH Bch BO3MOKHEE
paIH ¢b TBMB ke W3GHTEOMB.

2) Ecau umbems jBa pana
UnsiWo iaso e o o o Un 'y Sope Tia T,
U109 e e . e Unoaiisiisiiaiiiele

¢h 0E3KOHEUHHMB U30OHTEOMB TAKUXB, YTO o Vs— VU HE HYIb, TO DILB,
o0Iifi W4IeHD KOTOPAro ecTh

tn = auty -+ bog,
3aKI0YAeTs BH ce0h Beh umcTHe ¥ cMBmaHEHe PALH ¢h GE3KOHEUHHIMS
H30HTEOMB, & TakiKe DALD Ch UOHTEOMB HeompexbleHHHMS.
JlokasaTeabcTBO0 — AHATOTHIHOE TPELBILYLUIEMY.

8. Q0miii BuAB pajga ¢b 063KOHEYHHMND H3GHTEOMD H Ch KOHEY-
HENB, HO OTJHIHHMND OTH =1/,

BospmeMT BB mporpeccifx’®, pascMaTpUBaeMHXE BB naparpadgb 4, sa
OepBHI YJIEeHD €JUHUIY.
Toryga uporpecciu:
T N i 1
1 i 1
b o o o —__~1" 8500 e’ LMl e
¢ ¢ q*
upu nepembrEOMD® ¢ 00B MOryrs OwWTh pAZaMM Cb KARAMB YIOJLHO OLMHA-
KOBHMbB apUOMETHYeCKHMB M3OHTEOMB, OTINYHHMB OTH 0, ecain g He O.

1

Bupamenie w,vg — vi%, JJd 9TUXD JABYXD PAJOBEH IPUBOJHUTCA Kb

1) = ail S o
q o q (32)
OGoznauasd apueMeanecmn n30HTOED, 00mi# 06BuMB mporpece 4@@
wepesd k, MH HaiigeMs, 9ro 1po6p (22) He HVIB, ecau k He == !/,, wau
9T0 BCE€ PaBHO, ¢ He =1, &

A moromy dopmyia Q\;b

b
e a_fl”_l +qn—1’ \\ X (23)
Q)i

mo cabucreio usp Teopems (II, 5 m 6) Hasbproe 3@%%% Bb ce6b
BCB BO3MOXHHE DAJLH CO BCEBO3MOKHHIMU apnemfﬁ@ecmmn u30LITEAMY,
EpoMB k=0 u k=== !/ — cayuam, o EOTOPHXE MH IOKa He BmpaBb
BaRIOYUTh, NpUMBHUMA JU coga 3Ta (opMyla —, & TakEe U PALH CH
HeonpelbIeHHHMD U3GHTEOMB, €CIM OHB CYIECTBYETH; a 9TO OHB Cyle-
CTByeTd, yobxgaemed, norarad a=05b=0.
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Eciu moro#urs pamsme b==0, uotoM® ¢=0, npiiizems &b ¢op-
vyab (6).
3uauuTs BB cayyab k=0 ¢opmyra (23) Takme ropured.

Ecm me momoxuts BB droit popmyat ¢=z=x1, To, mo Teopemsb,
obparnoit Teopemk (II, 5), oHa HacTs pAXH CB W3GHTROMD Wy Y, 8o
HETB M eme JPYrUXB PAJOBH Ch TaKMMU UBOHTEAMH, MH IOPYYUThCA He
MO:XEMb, TAKh Kakb OpaMad Teop. 5. yEe He MOEETH GHTH npuMmbHena Kb
napb pascMaTpHBaEMHXB IIpPOTpeceiii.

9. O6miifi BHAG PAXOBH CH HOCTOAHHHMH APHOMETHICCKHMH W3-
OHTEAMH == Y.

Ecimm ¢q===1, 10 k ===/,, HO 005 nporpecciu craHoBATCA TOXIE~
creeannmu. (Cu. II, 8).

BoseMeM® 0XHY M3B 5TUXB Oporpecciit npu ¢ =1,
IMEHHO:
Reer Lovalii by s S oo 0 Wy oo o
1 pars (bt iSRRI e e MR 2

T. €. PAILs HATYPAJIBHHXD YUCET.
Apuenernueckiii u30uTOE® a060r0 (n -+ 1)-ro YieHa HATYPAIbHATO
pala 9Hucelb eCcTh

NG - g
n—14+n+1
M03TOMY HATYDPATbHHN DPALH €CTh PALH Ch UHOCTOAHHHME 4PUOMETHICCKAME
H30HTEOMB /5.
Brpamenie #,vs — vju, J1I4 JIBYXs HANUCAHHHXBH HAMM DpATOBE HE

HyJb, a HOTOMY pAIB
T. e. apHeMeTHUEeCKas mporpeccid, ecTh OOMIifi BUAB PALA CB MOCTOAHHEMD

aApUOMETHUECKUMD UBOHTEOMB !/,.

Ecan BossMeMB muporpeccio wu, = (— 1)*~!, 3HaMeHaTeIh KOTODO¥
ecth — 1, a MOTOMY W3OHTOED PABEHD — Y/,, M paANb tn = (— 1)*"1(n— 1),
MBIl TOCTOAHARE apuoMeruIeckiii M30HTOED TOXe — !/, B 4eMB JErKo
yobauThcA, T0 OTCIJA BHBEXEMB, UTO OOMmifi dYJIeHD pALa CB momm@@g&

— !/, ecrs: i
=(—1)""a+bn—1)] z@o

10. ®opmyxna (23) raers obmee phmenie Bompoca mpu @ JIH‘IHOM'L
OTh = 1, X0TA OH M CKOIb YrOLHO GIM3KOMB EB = 1. )

OGo3ragad 3T0 3HaueHie depess * (14 ¢), nozxyqﬂll}ig\\>
gogd [+(1+8)]2("_1)+bw@\§ (26)
i E@ap
OO0miit yreHD pANa Chb M3OHTEOMB = !/; MOEHO pascMaTpUBATh, KARE

npexbas Bropoil wactu yp—id (26) upu npubimkesid & EB HyIo.
HasniBad 3T0TH MCKOMHil YIeHB 4Yepe3d T,, DOIYIAME:
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_lim{a[=(l L&)V -5} -
4 lim[= (1 +é&)*! o

: 2(m—1) .
__ lim[a( l(i «i))”_l T8 _ (e 1yt Timfa(1 + 6200 + b],

lIpudtras &b opMyrb OuHOMA, MONYYUMB:
Ty = (= 1)"7lim [a + as(n — 1)+ a&® C + ae®C'+. . . + as®—D 4 b],
rib C, C', ... — OnEoMiaJdbHEE KO3((HUIIEHTH.

[Ipu ckoxp YTOZHO MAJIOMB & BCErja MOKHO BHODATh ¢ M b Takb,.
9TOOH BHIOJHAJINCH PABEHCTBA:

at+b=A,
as—="E
rib A u B— KOHEUHHA HDOCTOAHHELA.
IosTomy:
Ty = (= 1"~ [A 4 B (n-—1)] (27)

Ypagmenie (27) ecth HM 4TO MHoe, Kakb (opMyin (24) u (25), co-
eIUHEHHHA BB OXHON (opmyrb.

11. Ynerne u cwbmanuee PAJAH Ch MOCTOAHHHMD apHOMETHYe-
CEUN'D #30RTEOMB — Mu yxe smaeMs (II, 1 u 2), uro ects aump cMb-
MAaHHHE PAJH CH U30RTKOMB HYJb.

Takb kakB WIEeHD pAJa, PABHHA HYJXDO, UMBers H3OHTEOMB JuO0
HYJb, J160 HeonpexbBieHHH{T M30HTOKB, TO, YTOOH WIEHD DPAJA CBH MOCTO-
HHHHMD H30HTKOMB, He DaBHHME HyN, uMbirs HeonpexbieHHH H30HTORS,
HEOOXOJUMO ¥ JOCTATOYHO, YTOOK YIEHB BTOTH DABHAICA HYIIO.

Orcoga cxbryers, 94T0 ecTh JUNOIH OAWHSB PAIB, BCH YIEHH KOTODPAro
unboTs HeonpeXBaeHHHE H30HITORB, UMEHHO TOTH, BCH WIEHH EKOTOpPAro
PaBHH HYJIHD.

Orcojpa Takxke cabiryerp, 4TO JNJH TOTO, UTOOH PALBH CBb MOCTOAH™
HHMB apueMeTHYecKEUMb WU30HTEOMB OH.Ib CMBIIaHHHI, HEOOXOIWMO M 10~
CTaTOYHO, YTOOH BB HEMD XOTh OJUHD UIEHH Cb YyKa3aTeleMb BHmE 1,
paBHAJICA HYIO.

IosTony ypabmemie N
b (;*%O
ag" ok e o (- MIREERETED = 0; §¢ >
)
A
unu: * é\@/
b= — ag*#r=" A\ (28)%
: AN
BHpaZaomee, 4To p-i wIeHs BB pany (28), T. e. 1y b NOCTOAH-

HHMD apHoMeTHYeCKUMD H3OHTEOMB, OTIHYHHMD = !/3, paBeE® HYID,
€CTh YCIOBie TOro, 4TOGH pPAXH 9TOTH OHAB CMBIIaHARIM.

TouHO Tak® e YpaBHEHie

*) B3 ¢opmyraxs (28) m (29) p — mhioe noroxATEIEHOE IHCAO, GONBIEE e AHHANH. -
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a+b(p—1)=0,
TIH:

a=—b(p—1) (29)
BHPaKAETh YCIOBie, DDA KOTOPOMB pPHAILBH CB NOCTOAHHEME U3OHTEOMB
=+ !/, ectb cubBmIaAHHHI,

llosromy, ecau b dopuyrb (23) o BHOEDEMSB HPOU3BOIBHO, & b cxb-

JaeMb, COrIacHo Ch ypasHeHieM® (28), paBuaMbD — ag*®~Y, rib p me Me-
HBBe JBYXB, TO HONYYUMB YpaBHEHie:

tn = a(g* —¢—n0), (30)
YpaBHeHie 5T0 Jaers 00Mmill BuLB cMBmAaHHAIO DAla Cb U3GHTEOMD,

He paBHEMB = !/;. Homeuno, ¢ Bp yp iu (30) oTIMuHO OTH HYJd.

Touno Tak® *e, ecam Bh QopMylaxd (24), (25) uoxomumMs b OTINYU-
HHMb OTh BYId, & @ PaBHHMB — b (p—1), 4B p — uucao mhioe, momo-
#UTEIbHOE, HE MeHbIIee 2-X'b, TO IOIYYUME BHpaeHie

th=(—1)""1b.(n —p) (31),
lapoiiee oO0mid BuAB CMBOIAHHEATO DPAJKA CH AapUOMETHYECKAMD M30ORT-
KOMB =+ 1/,

HaoGopors, ecau B ¢opuysd (23) ¢ u a BHOepeMB UPOU3BOJIBHO,
-2 b cibraent He DaBHHME HH OLHOMY H3%B DAJNA 4HCETb

2 2(p—1
- ag*,—agt, . . ... —ag’®Y,
70 MOJYIUMD YHCTHH PailB C¢b NOCTOAHHHMD APHOMETHYECKUMD W3OHIT-

KOMB, OTAUIHHMB OTH =*= !/,. ;
Touno Tak® e, eciu BbH Popmyraxsd (24), (25), BuOpass b upous-
BOIBHO, JUOIH OH OTIHYHHMB OTH HYJId, JafUMB ¢ 3HAUYEHie, OTIUTIHOE OTH
‘pajfa duceid
—b,—2b, . ....—(p—1).b,
'TO DOJYYUMB YHCTHH PAXD ¢b M3OHTEOMB =% !/,.

Ypasrenie (29) umbBers aump 0JuHB KODEHb OTHOCUTEIBHO p; 3HA-
YATH cMBMAaHHEE PAJH CHh U3OGHTEOMSB == !/, uMBOTH JIUIs OJWHD UIEHBH
¢h HeompelbieHHNMB U3OHTEOMB.

He rakoBo ypasmenie (28); oHO Momers uMBTH u Ooabme o) @o
pbmenig, ecan TONbKO BHIOXHAETCA ypaBHeHIe

5 & @]
— ag?@=V= — gg2=-1) = @@%
U x, HE DABHOMSB p. y\\/\/
JIlxsg oTOrO0 Ke HEeOOXOLUMO M JOCTATOYHO, UTOOH ML\ JIH'
2(p—a) —
e P==1 \30\» (33),

‘T. €. ¢ JONKHO OHTh OXHUMD H3B KOpHE[ quHOﬁr\@%ﬁneHn usb 1.

[ycrs 2m ecTh HAUMeHBMAA CTeNeHb, [0 BO3BHIIEHIM BB KOTOPYI
q laeTs yxke 1.%)

ag o
*) Hanpuwbps, oxuo uss suaveniii 1/7- ects — 1; wo yme (—1)?=1.
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Torza Bb paxy nocrbroBaTelbHHX® YeTHHXH CTeNeHell ¢ eIUHUIA.
0yleTp MOBTOPAThCA Ge3KOHEUHOE WHCIO DPA3.

[osToMy ypasaemie (32) yIOBIETBODUTCA He TOIRKO XId z==p, HO K
upu z=p =%.m, raik 9 — nbroe uucro.

3HAUHTH, HY.IAMH OYAYTH B WIEHH ¢b YEKasaTereMb p x &.m.
A moromy, ecam ¢ BB Qopmyrh (31) paBHO OZHOMY u3b KOpHEil
yp—ia
—1=0, (33)
rah m mbaoe, To GeauucIeHHCe UMCIO YIeHOBH UMBOTH HEompelbrenHBE
N30RITEY.

Eciu #e g He ecrh KODeHb YeTHOH CTeNeHH W3B eJMHUIH, TO (Pop-
myaa (31) rmaeTs Bch BO3MO®EHE pAJNH, BH KOTOPHXB JIHUIIh OJUHB p-H
9l1eHs uMbeTs BeonpeibIeHHHN U30OKHTOKD.

12. Hbkoropua cabucrsia u3h HpeIHAYIUXB POPMYIE. — Sa--
naga. Havimu obupiti 6uds pada cv 063K0HeUHBIMD USORINKOMD.

YrodH mnoayIuTH OOMmifi BUAB pANA CH 0E3KEOHEUHHMD H3OHTEOMB,
Hato, mo 3a1aub 4-if, noxoEATH ¢ =14 BB fopmyrh (23).

TOI‘,II,B. PALBs OPAHUMAETH BUIB:
ApBiAd—Bi—(A-L B Sl R (e

YeTHpe mepBHXD UIeHA BH pAAY (34) OYyIYTH MOBTOpAThCA Heompenb--
JE€HHOE YHCIO0 Pas3b.

[oxaraa A+4B=M, Ai— Bi=N,
HoXyIuMs paxb (34) Bb Buyh:
M, NN—M,—N, M\, N—M,—N,...... y

IMonaras mau Toapko M, wiam Toapko N DaBHBIMB HYIN0, NOIYINMB
cMBMaHHHA pAlb ¢b (GE3KOHEUHWME M30HTEOMB.

13. Bagaua. Hadmu o0witi 6uds apuomMemuseckaro usbumnua 6o Cmib-
WAHHRZD PAOALD Co NOCTOAHHRMS UIOMINKOMD, UMDBIOUULD OE3KOHEUHOE UUCLO
YUNEHOBD Co HEONPEOTLEHHMMD USOMMKOMS.

JIna pbmenia sagaunm gocraTouno Bh Popmyay (7) moLCTABATH OLHH
u3b KopHeit yp—ia (33).

Kopens sToro ypasHemia paseH® BooOme *) @
o SEE L e e R R T \\J

& =cos -} dsin . 008 +’&Sln_v‘§\ 3
YrooH Oy UHTh 2m kopueit yp—ia (33) ns%’i@%/ dopMyIH, HALO-

! marp pagp sHauemi 0, 1, 2, . .. 2m—1.
o ¢opmyxt (7), Ha3sBAA UCEOMHIT n36m'ron'5 gepess k, umbens:

*) Cu. Aarebpa Beprpana (8s oGpadorkb Bmiumbmaa), § 383, crp. 354.
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Tzl A/
€08 — 281D —
m i m

k =
7l A
1 GUSIEE ~rEisIn—
| cos - -isin
JLna ypobersa narsEbimuxs npeodpasosamiil, 0603EauuNs L yepess .
m
Torxa
gL  cosz - ising i cosx - isinz i it
' 1 -+ cos?x — sin?z - 2 isinx. cosz 2 cos2x -+ 2 icosx sinx 2 cosx
MM
1 7l
f=—"—=1,.5c —
b4 m 35
2 cos — &
m

Urars, apueMeTnieckiil u30HTOKD cMBIIAHHHX® PAJOBE Ch (e3kKoHeU-
HHMB 9UCIOMD UI€HOBB, EMBOMHAXD HeoupelbleHHH#I H30HTORD, paBeBD
m0J10BUHB ceranmca HBROTOpOH pamioHANIbHOM dacTH .

Hao6upors, ecim BB paxy (23) % pasuo
l/2 sec ﬂ’
m

npuueMs, EpoMt Toro, BHOOIHAETCA Veaosie (28), To paxb ecth cvbmaH-
HHﬁ, BH KOTOPOMB €CTh 0e3K0HeYHOe YHCJI0 4.JIEHOBH Ch HeOHpelI,’BJIeHBHM’I:
30K TEOMB.

OT0 00paTHOe mpeltoikeHie crbryers u3b yp—id (8), BHpaKA0IIATO
‘IOCTOAHHYI0 CBH3h MeEILY g U k.

E. Bynuuxivi (Oxecca).

(Oxonuanie camoyems).

dambrra o samayb [anmmyea. &S

\
Bp ,[punoxenin airre6pu kb reomerpin“ 1I. $aoposa nsnaﬂi%/@%@zi L.
-cKasaHo, 4To cmoco6ds Hsoroma naa pbmenia uwacrHaro c.uy%@; 3a1a9n
Hannyca, kora JamHEI yrorb NPAMOH, yTPaunBaeTd CBOK HPOCTOTY, €CId
€ro pacupocTpaHUTh HA CIydadl HeUPAMHXB yraoss. Ho ﬁﬁ 11 He Ha-
IpacHo aBTOPH YOOMAHYTAaro pYKOBOJCTBA HAXOXUTH cHoco6s Hroroma,
pacnpocTpaHeHHHH Ha Bech cayvam 3arauu Hauuyca,,&%@ﬂe TOro, KOTO-
pHil WMB yEas3HBaeTcAd Kakb Hauborbe mpoctofi. O
[ycrs 6ymers mamd yroab XOY u ma paBHOxBasmedr ero Touka M.
Hoaxomume, uro aumia AB, npoxoxamasa upe3s Touky M u mepechbranmas
-cropoEH OX u OY coorsbrerBerHO BB Toukaxb A u B, umbers Iammyo
xauny . OGosnauuMb orpbsoxs BM upess y. Jaa onpexbiemia ero mpo-
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BOLUMB uepe3b T0UYRy M npamua, napansiersHns croporaMs OB u OA.
Oycrs stu npamusa nepechbraoTs cropoEnl OA u OB Bp Toukaxs C m D.
Kpoub moro mss Touers B w M ounyckaems HepHeHUEYIADH BF u ME
aa npavea MD u OA. OGosmagnMp EKamIylw cropory pomba ODMC ue-
pess a u orpbioxs OE—uepess b. Uzp moyobia
rpeyroasankoss BDM m MCA Baxoiums

BD DF_BM/ . ED  DF y

ME-—CE. M- tos T(@eq) I—4

31bes 3BaED — OTHOCHTCA KB TOMY CIYYal0, KOTAA
yroare XOY rynoil.

Tarums o6pasoMs
= B
BD’ (I—y)?= a*?, DF=%;M'
Hsp rpeyroarsEura BDM maxoaum®

BD’=DM’+BM" — 2DM. FM.

Ho FM =a = DF.
IosTomy
T (b—a)y 2a(b—a)y
s 2.5 e I oA e
BD' =a’+y Qa(a i ) § ot I—y
Catposarensno,

y* (1 —y)*—a*(l — 9)* + 2a(b — a)y(l —y) = a’y".
Yopomaa sTo ypaBremie, HAXOLUMB
y*(1 — y)* + 2aby(l — y) — a®1*=0.
[lonyuaerca ypaBHeHie 4-0d CTeneHUW OTHOCUTEIbHO Yy, HO KEBAaJpaT-
HOe OTHOCHTeIbHO y(I —y).

Oposoxums uss Toukm B mpamyio BK 1o mepechuemia cv MC, Tars
g1o6H yroas MBK pasmaiaca yray XOY. Torpa uss moxo6ig TpeyroipHH-
EoBs BMK n CMA naxoguns

BM CM ¥ i

ME. A% s, ATt x®’
Tagums o6pasons y(l — y) = az. /g» >
Hocxd storo maiinemnoe pambe ypapHemie mpEHEEMaeTD j ,

a*x? + 2a*br — a®* =0 unu x2+2bw—l2ﬁx¥\\\\v

B® cxysaB, rorga yroas XOY mpawmoii, npnxoz&@ &ff, TaKOMy e
YPaBHEHID, TOIBEO b = a. @

TagumMb o6pasoMb z MMBETH JBa B3HAUEHIA: \%ﬁmmmeﬂwoe MK =
orpunarexsroe — MK'. Iocrpouss 5T oTph3ku, MH JOAEKHH Ha IEPBOMB
omucars Ayry, BMBmapIIyo yroas paBHEHIl JaHHOMY, & HA BTOPOMB—LIYTY,
BMBMADIIY0 yroas, KOTOPHR ¢B NAHHKEMB cocTaBrieTs 180°. UroOm yok-
IUTBCA BB mOCIEIHEMB, BOOOpA3UMB, UTO M35 Touk¥ M mposejeEa mpamas
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MA'B’, nepecbraomas OX v A' u npogonsxkenie OY BB B/, Tars 910
A'B'=1. Torxa yroas MCA' rpeyroisnuka MCA' pasems 180° — / XOY.
Cabnosarersno, yroas MB'K' moxo6maro Tpeyroipuuka Joxxkeds HMEBTH
Ty-Ke BEIUUUHY.

Q003HAYNMD JAHHHI YroIbs 4pess o.

Torzxa
bia Vo(2a—b)

» sinw =
a

COS@W =

Pascroanie Toukm M 0rB CTODOHT yIia paBHO aSin®.
Paniyca nyrs, onucasnuxs Ha MK 1 MK' oynyrs
@ A o —z MK
2sinw  2sine  2sinw ~ 2sin®

Yroom stH ayru nepechramu npamyo OY, ITo€KHO YIOBIETBOPATHC:H
HepaBeHCTRO

: LCOSW
: asSIROIE e
2sin® 28inw

rib z o6osmagaers MK mim MK' u epxmiii 35ak® coorsbrersyers o = MK.
B3ap® BepxHiil 3HARD, BAXOJLUMB
2asin’w

B 3 £ 9p ¢
>1+ e uaa x > 4a — 2b, oTEyna

— b+ Vb2 + 12> 4a — 2b u 12> 8a(2a — b).
B3apps HMEHIE 3HAKD, HAXOLUMB;

2asin’o
P> = AN 2> 2b, oTRyA:
1—cosw

b+ VYb2+12>2 u + Vb2 -+ 12> b, 910 0YEBMJHO IPH BCAKHX 3HAUE-
HigX® b u 1.

Takums 00pas3oMb mnpeirlokeHHad 3ajlada uMmbers 4 phmenid, e&n
2> 8a(2a — b); 3 pbmenis, ecan 12=28a(2¢ —b), u 2 pbmenii,

l2 < 8a(2a e b). o
II. Cenwnuross (Ypa @
O

M30BPBTEHIA = ommx@\
P I, @
Axgynyaarops ,Tpio“.—9Tn arrymynarops, uso6pbrennse B. Bapy,
B. Cparckuns u fl. Bermrefinoms, 0TAMYA0TCA OTH GOMBMIUHCTBA YIOTPEO-

JAeMHXs HHHEB THOOBD OTCyTCTRieMB pBmeTEH, cocTaBIAMEel O0CHOBY
IJIaCTHHEN U Dojjep&uBawuiell arTupHyl Maccy. I[l1acTHEH akkyMyIaTo-
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poss ,Tpio“ roroBaTca W3H ONHOPOJLHON MACCH, MOJYYaeMOH MOCPELCTBOMD
OTJIMBEM ¥ TpeoOpasyeMoil DpU NOMOIIM 3JEKTPOJIU3A BB I'yOUaTHil cBUHEID
U Teperuch CBUHNA, 00JaLal0TH paBHOMBDHON cTemeHBID NOPUCTOCTH U
EpoMB TOr0 CHAO0KEHH MHOMOYMCTIEHHHIMU OTBEpPCTIAMH JJId CBOOOLHOM
mupEyaniu cBproff kucroTH. Rampaa nracTuHa cHAOEKAETCA HAPYKHOM
PAMEO#l ¢'b UEpelIeToMb, OTIUTON U3b CIIABA CBUHIA CH cyphMoil. Biaro-
Japs MOPUCTOCTM M OPOJHPABIGHHOCTH MAACTHHD U EPBIOCTH EHCIOTH
(33°B), akgymyasropel ,Tpio“ oGragaoTh BHCOEMMb HAOpAXKEHiEMB TOEKA
BO BCe BpeMa paspija. Orcyrersie Ta#eI0H CBUHIOBOR OCHOBH JIaJ0 BO3-
MOKHOCTH 3HAYUTENRHO YMEHBIMUTH BECH MEraJanyeckaro CBUHIA 0O OT-
Homenio kb ybiicrByoueii maceh, a crbrosarersHo u Bbeh caMaro akky-
MyJATOpa: AKEYMYJIATOPs BB 10 BOJABID U3H NATH HIEMEHTOBH, DU E€MEOCTH
s 50 amuoeph-uacosb, BbeuTs BMBerh ¢b BaDYKHHEME LEPEBAHHMD ANU-
KOMB Bcero Jqumb 1!/, myma. Takoii akkymyaarops (pasMBpe ero: giuma
17,5 pofiMa, mupuaa 7 J., BHITUHA 8 [.) MOEKETH HOJLEPEHUBATL Toph-
Hie OJHOW JaMIOYKM HAakaJIuBaHiA BH 3 cBBum BB npoxotxenie 50 yacoms.

Aggymyasaropu ,Tpio“ obragaors 3HAYATEIBHOH eMEOcThIO (HA 1
kug0 phea maacTUHOED— 16—20 aMmeps-9aCOBB) MW IPUCHOCOOIEHH TJIaB-
HEIMB 00pa3oMB JJId yHOOTpeOaeHis BH kKauecTBB HepEeHOCHHXE aKEyMyJIATO-
poBB, T. €. Ja4 ocBbDlenia dEnnakeil, BaArOHOBB, YACTHHXB KBAPTUDS,
JUISA JIBUEEHIA TOPOJCKUXD BICKTPHUECKUX'D HeIB3HHX'B JOPOrs U He0O0Ib-
MHUXB CYJLOBB.

Jlng ¢dabpuralin STHXB aKKyMYJIATOPOBH ycrpauBaerca BB Lerep-
oyprt (Boxpmaa MomerHad, 16) 60JbmIOf cHemiatbHHEE AKEYMYJIATOPHH it
saBogb. — ([lour. Tex. fHypranrs).

Bymasknue reaerpaduue croaos.—Croadn 3T roroBaTcA u3h Oy-
MAKHON MaccH ¢b upuMbesd OypH, €O W JPYTUX'D BEUECTBB, MPUJAD-
MAXD UMb HEOOXOLUMY TBepIOCcTh. 3arbMb Macca mpeccyercd BB I'mjipa-
BINYECKUXE Dpeccaxs u mpiodpbraers 3xBeb PopMy HOTHXE IUIUHJPORE.

T'opopATH, YTO 5TH CTOJOH JyYIIe BHIEPHEUBAITS ATMOCHEPHKIA BIid-
Hisg, 9BMB JepeBiHHE U 3HAYUTEIBHO Jerye MXb.

OIIBITEI m ITPUBOPBIL
S
DJIEKTPOCKONI's € TPEMA 30J0THIMIL Jmcmaun.—ﬂpnoom\\;mon
lpefcTaBIgeTs 00meu3BbeTHN 9JI6KTPOCKONs CB 30J0THMU JI@@ MH, BB
EOTOPOMB BMEBCTO JBYX'B JAUCTEOBH MMbBercd MXB TPH.
Juereu otu oxmmaroBaro pasmbpa u ckpbmieHH %@r’h npu  1o-
MOIU KYCOUKa OJOBAHON OyMaru, KOTOPHME 00EPHYTH O U3 KOHIOBE
B¢BX'b Tpexs AUCTEOBE. QJOBAHAN GyMara 3a1cp"}mm§&m 3amuMb, Ko-

TOPHMB 3aKAHUYNBAETCA M30JUPOBAHHHI CTEP:KEHD ~ pockona. I[Ipubas-
JeHie TPeThAro JUCTKA TpejicTaBideTd caBiyomia npeuMymecTsa:

1) Horja siaerTpockon®s 3apamaeTcd, TO CPeLHIl JUCTOEB OCTaeTCA
BEPTUKAJIBHEMD, a 002 OOKOBHXDH OTRJIOHAKTCA 0T HErO KamJIH# HA OJUHE
U TOTH #e yroab. Daarogapa 5TOil HENOABUAKHOCTU CPEJHATO JIHUCTEA, OH'B
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cay®uts kakb OW MBTKOH, OTB EOTOPOi yZ00HO HAUYMHATH OTCUETH YIIOBD
OTKJOHEHis OCTaJbHRIXH JUCTKOBBH. CaMHil 0TCUeIs NPOU3BOJUTCA 1O TPO-
3paunoii ckaxb, yEpbuiaennoit Ha nepexHeit crBurb Meramtnueckoil kabriy,
Bh KOTOpPOil HOMBIIEHD 5IEETPOCKOND, IPU NOMOIIM JOCTATOYHO YJAJIEeHHATO
BU3MDA.

2) UyBeTBUTEJIbHOCTH NPUGOPA 3HAYAUTEIHHO YBEJIUINBAELTCA MO CpaBHe-
Hi €B DHIEKTPOCKONOMP O JBYX'H JIUCTEAXB, HE CMOTPA HA TO, YTO 3aPIND
pacupenrbagerca 3nber Ha 0OABNIYO MOBEPXHOCTH. IBiicTBUTENRRO, KA K
Kpaiiniil TMCTORD OTTANKMBAETCA LNEHTPAIGHHMT JHCTEOMB BH YETHDE pasa
cunrba’be, HemkeAM JAPYTUMB KDPAWHUMB, W NPOCTOH pascueTs [0KA3HBAETD,
4TO NJAA MAJKHXB YIIOBH OTKJIOHEHiA UyBCTBATEIHHOCTH YBEAUMYUBAETCH BB
oraomenin 1:1,49. lpu Goapmux® yriax® OTKIOHEHiA UYYBCTBUTEILHOCTD
yBeamuuBaercs eme O6oJbIe,

3) Bb 00HEHOBEHHOM® dIekTpockom’t b JByMA JMHCTEAMH YyBCTBH-
TeJHHOCTh CTAHOBUTCA DABHOH HYIO, KOTJa KakJHil JHCTOED OTKIOHAETCH
Ha 90° orp Beprugainm. 910 npeibABHHI yroas OTEIOHEHid, BOAMSM KOTO-
paro paxrEbilmee yserudenie sapaja He yBeIHUNBaeTh PACXOKIEHid JHCT-
EOBB. BB saexrpockond c¢b Tpema aucriaMu npefBIbHHI yroab JOCTH-
raers 120° Bmbero 90° 1. e. mpuboOp®s MOEETH CAYEHTH AJA Goxbe BRICO-
KUX'BH [OTEHIIAN0Bh, Hekeld OONKHOBEHHRI HJIEKTPOCKOI.

9r0 yraunoe BujouwsMbHeHie »diekTpockona npexaomkeno L. Benoist
(C. R. CXXIII, 171).
B -,

Yno6umii npuéops NIA yraleHiA M30AUPYOILAr0 CIOA CH HICKTPU-
YeCKUX's mpoBojioBs uro6phrens amepuranneM®s M. P. Iemnruas. [Ipudops
COCTOM'Th U3H KYCKA CTAJIM Ch HBCKOABKMMH JYroOOpasHKMU yraylOaeHiaMu.
Be oxmoMb yray6aemiu cpbraHel ocrpee 3y6mH BB OPOXOABHOMB, & BB
APYroMb— Bb NONEPeYHOME HampasieHid. Ilpu moBopauuBaHium craim yriayo-
JEHIAMH BOEDYI'h M30JMPOBAHHON MPOBOJOKU UPOLOIBHHEE 3YOUH HAXPB3H-
BAlOTs M30JIUPOBEY, & NONEPEYHHE CTHPATH € Chb NpPoBOJIOEM u BMberh
¢b TEMB ounman™s NPoBOIORY BB ThXs MBceraxb, rih cHATA M30JUPOBEA.
(MMour. Tex. slypnans).

PA3BHBIA UB3BBCTIA Q@‘\\/
—_— /%‘%\J

&~ Ilo noaywenrsms BB mocakamee Bpemsa cebabmiams %@Mm Haucens
ﬂpHGI:IJI'L 1 aBrycra (H. c.) BB Bapre cb sefirenanToms ]OI‘cheHOM'L\ 2 aBrycTa mpor-
JAr0 TOAA OHW OCTABHAM 0APOXOAE ,Ppamp“, KOTOpHH GHIB JBAAMHA, TOLB
84% c. m w, jkexast macabroBate Mope BB Goabe chrepHOM ?@7 saBaeHin, 4bMb 9TO
MOJKHO GO0 cabiats Ha mapoxond ,Ppamst, cosepmﬂm@mecmie 1o apay. Onnm
NpOLIAN Hepess NOJPHOE MOpe Kb chsepy orn Hosoit Cuofpr 1 macabaopaau mnpo-
cTpancTBO do 84%15’, He mafins muKakoft semam chespube 82°. Bcero smmms 3%/4° orak-
JIAJM AXB OTBH noaioca. He pacmonaras A0CTATOUHEMD KOJAMYECTBOME COGAKD ¥ BCTph-
THBD HENPOXOAUMEIE JbIH, HaHceH® HOMKeH®  GhIB NOBEPHYTH KB Iry, Kb semab
Ppanna-Tocudpa. aker ons mameas sumuoOL CTOsHKY J[JKEKcoHAa W mpoBers Bb HER
1'/2 whcsana, uarasck MeABEKPUMB MACOMD W KATOBRMMB JKHPOMB, IOKA CIOZA HE NpH-
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6ue anraifickifi napoxoxs ,BumBapas, rocraBuBmii upopianTs 9Kcneawnin Jxex-
cona. Ha ,Bunzasapak® orsajkHBIE NyTEIIECTBEHHUKH BO3Bpathanuck Bb Hopserio u npu-
Gru BB Bapze 1-ro asrycra.

ITapoxoas ,Ppams* Bubcrh co apzOMB moHECHO KB 3amany. Ilomaraors, 4To OHB
npuieieTsd Kb LllnunGepreny.

~&- Bmaromaps ymopuomy cheepromy BbTpy AmApS X0 CHXDB 1OpB He HAUANB
CBOEr0 BOBAYIIHATO 1IYTEUIECTBist Kb chBepHOMY noawocy. BHTE MOMKETD 110JETH BOBCE HE
COCTOUTCS BB OTOMB TOLY, XOTs BCh NPUrOTOBJIEHIA KB SKCIELUIIM 3aKOHYEHH W INAPD
HAlIOJHEHD.

~-&~ Bb npomoms memepd ,Bhcranka mm nombcruan mhkotopsisn cebaknia 065
aBTOMaTHUECKOH TeaeonHON cucremb r. Anocrososa-BepauueBckaro, 3awMcTBOBAHHBLS
Hamp n3b N 11—12 ,Ouextpuyecra® (1896 r. crp. 167). OkassBaeTcs 0LHAKO, YTO BO-
OPOCH O TOMB, KOMY NPHHANIEKATH 5TO m306phrenie,—Bonpocs cnopumit. Bn N 200
»Ouxecckaro Jluctka® 3a macrosAmii#l roa®s HaneyataHo cabiyommee HUCEMO Bb PEAAKILIO:

»M. T, r. pexakrops!

pABTOMaTHYECKAA TeaedoHHAs cucTeMa®y, KoTopyo I. BepamueBckifi BHIaeTH 3a
CBOIO, €CTh HMYTO MHOE, KAKB OIMHB M3D 1IEPBOHAYAJBHHIXD BAPBAHTOBB MOEro ms3o6ph-
TEHiA, KymJIeHHAro asraifickumu ganmraauctamu. Cams r. BepaudeBckii He TOJABKO HH-
uero He M306pbTanrs, HO OHB moambimiit Hepbxaa Bb TexHHUKE M BB OCOGEHHOCTH BB
06sacT! BJCKTPUYCCTBA, YTO MOMKeTDH 3acBuabreancTBoBats u r. Tumuenko, ycubeuift
JLOCTATOYHO XOPOIIO II03HAKOMHUTHCS CB YNOMJHYTHMB TOCHOIAMHOMD €IIE€ BB TO BpEM,
Korza nocabuHiil Xoxuas B €ro MeXaHMYECKY0 MacTepcKyo cb ibasio BeBbIaTh ce-
KpeTh CTpOOMIeHCH TaMb MoAean, ¥ MeHa umbercs oddumiassHOe MUCHMO 1IOYTEHHATO
mexanuka HoBopoccifickaro yHumBepcuTeTa, Bh KOTOPOMB OHB NPSMO HA3HBaeTh I. bep-
AMYEBCKAro HeBbKIOf BB 3JEKTPOTeXHUKE, 4elIOBBKOMDB, JHMIICHHHMD CAMHXD DJIEMEH-
TAPHHIX'B N03HAHIA. JlOMmKeHs 3aMBTUTB, 4TO BTO yiKe He IepBas NONHTKA NOXUTHTh Y MEH:
»ABTOMaTHYeCKyO TeaedonHyo crannio“. Eme BB Konmb npomsaro roza, oauH® pyc-
CKIFl 4epTE)KHUKD OOHMBAIB NOPOTH GPIOCCENbCKAXD KANUTAIUCTOBD, UpeLJaras UMB TOU-
Hy0 Komilo Moero u3o6phrenis. DTOTH 4epTEKHUKD paHbie ,paGorasnr® Bmberb cb r.
BepanueBcknmb. Kaks 110TOMB BEACHMIOCH, 062 OHM COCTABHJM IIaHB 0606paTh MEH:,
HO IIGCCOPMJNCh M KAJKAHI CTald JABACTBOBATH 324 COOCTBEHHHH CTPaxdb, OIUHD Bb
Beasriu, a apyroit B: Amrain. Ha moe cuactbe, KoHTpachakTOpe He Geum Bnoank sHa-
KOMBl Cb MouMb u306phreniems, a nansmbimmis uswbHenis, caibiaHueia BB HEMB MHOD,
COrJiacHO Tpe6OBaHiHM'L SKCIIEPTOBB, OKOHYATECJBHO INOCTABUJIN UXB BB TYIHKD.

»KOHEUHO, ,3HAMEHUTOMY“ M306pHTATENO raIbBAHUYECKATO DJIEMEHTa, KOMMB MOJK-
HO ocebmare mbasli ropoas, M HOABOLHOR JNOAKH, MAOIIEH BO3MOKHOCTH HEPEIHTH BB
24 Haca OKeaH'h, HUYEro HE CTOMTH NPUAYMATH ,TeIeOHHYIO CHCTEMY® HE TOALKO 6e3b
abBULE, HO Za)Ke Ge3b NPOBOJOKE. Y HEro, Kakbs U y Heaa6eennarc Msawma Auexcau-
Apoeuua XJIECTAKOBA, BCE 3TO KaKB-TO BAPYrd camo abaaercs. Cuaurs 310, npumbpso,
repoil raJbBAHHYECKAIO SJEMEHTAa M APYrUXh AUKOBHHE BB Ja00opaTopin y DIAMCCOHA, BB
Menno-Ilapxh, n pacnuBaers b HUMB KaKOH-HHMOYIL 9aKiil pIoypocKonMuecKiil dai—
M BIAPYr's DAMCCOHDB €My COBOPUTBH: ,u3¢6phTH, Gpatems ANOCTONOBD, TenedoHs 6e3B
abeuns¥.—HWasBoas, Gparews, orBbuaers TOTh,—MHE OHB camoMmy TOKe LAaBHEIMB-ZABHO
vanobmu. W gyepeas naTe MuHYTH 3anaua phmena. Bapmmmm 3a mratoms, momb
LCHTPAJBHON CTaHUWIM OTAAHO UOLB MAarasuHb, a IPOBOJIOKH 3aMBHEHH BOLONPOBOLHOL

chrpo,. ,Kopobka-manunyastops® coBepmmaa cBoe a0 Jerko, GEHCTPO M KB(HQIHOMY
YZOBOJILCTBIIO aBTOpa Gpommopku: , Leredonnas cucrema®. Toapko auma, GER-HTO CMBI-
CAAMIA BB BJAEKTPOTEXHMKE 1 TeredoHin, OTIMYHO MOHMMAOTDH, Kakas a MEXKILY

Pas3BsA3HOM GONTOBHEH JOHIOHCKArO redis, saierThpmaro b PocToB® (nodemy-To MMEHHO
BB Pocrorb moseumaace ymomsHyTad Gpomiopa) U n'i;ﬁcmmenwucrmo.\\ i

»HKaKB HE IIpOCTa Ha NEPBHE B3MAALE 3aladya ABTOMATHYEC C”\ enechOHHOR KO-
MYHUKAILiM, OHA 3aKJIOYaeTH BB ce6h TPyAHOCTH, MOYTH HEOX %b Taks, aBTOMAaTH-
qecKiit TeneoHs ZOMKEHD GHTH He3aTHHIMBB, OPOUEHB, V. tend u npod. OnHB
ZOMKEHD paboTaTh BO BCAKYIO DOTOLY, HE IIOJABEPraThCA MOPYHE M OHTH LOCTYNEHD KaK-
ZOMY, ZajKe peGeHKY. XOTsi MHOTi€ CHEHiaJHCTH OTO3BAMUCH OXOOGPHTENLHO O MOEMB
n300phTeHin, N0KA3aTENbCIBOME UEMY CAYIKATH COTHH THCAYB (DPaHKOBB, 3aTpPayeHHHIS
Ha TPUBMIUIETIM, SKCIEPTH3H M MOJIEJNH, BCE-TAKM OKOHUATEJsHOE MHbHiE 0 HEMB HeMb-
31 Gyners ce6b cocraButh 40 TEXBL IOPH, 10KA HOBaj CHCTEMa HE NOABEPTHETCA HCIH-
TaHi0 BB IMPOKUXD pasMbpaxs, T. €. MOKa NPAKTHKA HE NMOATBEPAUTDH TEOPiN.
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»llo cero Bpemenu Mub He XOThaOCH-GBI HUMYEro rOBOPHUTH BB IedaTH 0GB ABTO-
MaTHIECKOMD Teaecdonk, HO A BH3BaHD Ha STH CTPOKH BO3MYTHTEJIBHEIMHU npOxbiaxkamu
nhioft GaHZE NPOXOAVMMIIEBB, CHIAIIEHCA HE TOJBKO BEIPBATH W38B MOHXB PYKB H30-
6pbrenie, HaxBP KOTOPHMB A paGoraio Goabe matu abTh, HO W BesAYecKH NPOaHHAPO-
BaTh '€ro 3a PAHMIEI0 W IOMA.

nEme oxHo caoBo. Mens uurabomas 1y6auKa sHaeTs no Moedr 18-mbTHe#r Kyp-
HAJIBHOR AhareasHocTH. MOKeT® GHTH OHA JKENIAeTH 3HATh, KTO TAKOH TOTH COCHOAKHD,
KOTOPHI OCHAPHMBAETH Y MEHA,—MJU, HA060POTH, Y KOTOPAro s OCHApMBAIO, YECTh M30-
6pkrenia? Bors ero mpomuroe:

»O6pasoBanis r. BepanueBckiil He HONYYMIh HUKAKOrO, HH IOMa, HH BB yuel-
HOM'B 3aBEICHIM M BB MOJHOMB cMeCIE MamorpamorHeii. Bt KoHmS BOCEMHIECATHXD
roaoss oHB ouytmaca BB [lapmwxk, rat Bckoph 6wb sacaykens BB Masack 3a Kpaxy
M NPOKUBATEJBCTBO NOLD MMeHeMD KHA3a Kuniamw. OTGHBD HaKasaHie, OHD M3B KHA3S
Kunianu, a Bp abiicTBuTearHocTn KapacyGasapckaro whmasnHa Seasmana Menzeaesa
BepanueBcKaro, mpeBpaTHAcs BE JeAOGB-rBapAedna U ,ZOKTOpa HayKw* Jleommma Amo-
CTOJIOBA, ,M306phaB“ NPECIOBYTHI ralbBaHNIECKIN SJE€MEHTD, 32 KOTOPHHE MHOJYIHIAB Y
repuora Jlatpeimyas 6500 ¢p. (BO3BpalIeHHRHE NOTOMD NO NPHHALICKHOCTH) U CHOBA
nonaads Bb TIOPbMY, Ha ceil pas® BB r. Exarepmrocaarh, rak, mo yebpenmiams mbcTHRXD
»Ly6. Bloom.“,—,renifi ero mmbers maccy noknonuukoBs“. Bs komnt 1894 roxa,
r. Bepauuesckift abaaeTs HOByO mOmHTKY BOABOpUTECA BB Ilapmxb, HO omsats Heyaau-
HO: 2§ cpeBpansa 1895 roia r. BepamueBckifi, OHB-)Ke IOKTOpH HayK® Jleommas Amo-
CTOJIOBB, OH'b )K€ KHA3b Kumianu u mp., BBICHIAETCA AAMHHHCTPATHBHEIMD HOPALKOMB
HaBceraa mas Ppannin. IlepexoueBa®s BB Bpioccens, oH® HE CXOIMTCA Ch GEaBrifcKOI
noauiied BO BSMUAZAXD Ha OOHIECTBEHHYIO 6€301macHOCTH BOOGINE ¥ Ha m306phraTensHEE
TaJaHTH BE 49acTHOCTH M nocmbmmuo ykamkaers Bb Auraio, rib Haxozutcs u uoHHHDB.
Fat mHams repoft odyTWTCa 3aBTpa— CKasaTh MOKa He Gepycn®.

M. Opeidenceprs, Mapums, 7 asrycra 1896 r.

KoneyHo 'BpeMs BHLICHMTDH, KOMy H3B 060MX® H306phTaTesell NpHHALICIKUTD
»aBTOMAaTHYECKas TesedoHHaa cucrema® u uMbers am BooOmie Kakoe HUOYZb 3HAUCHIE
aro usobpkrenie. He BB moussy, r. Ppefizendepra roBOPUTS TOABKO TO OGCTOATENBCTBO,

4To OHB yAbIAeT®: BB cBoem®s nuckMb Taks MHOro mhcra uamumoctu r. Bepamuesckaro
¥ TaKb MaJa0 BBUCHACTBH Abuo.

SAIJAUN HA MCTIBITAHIAXD 3PBJIOCTH BB 18%/s T

YpaJabckoe BOiCKOBOE peaJjibHOE YYHJIHIIE.

VI kaacen. Ameopa. Hbgro BHOCHIB €:xerojfHo Bp GaHk® 1m0 278,73
py6aa, ma 5°p. [lo npomecrsiu 8 ABTH HAKOTUBIIACA JNEHBTH OHB B3AND
u3b Oamka u, pasibauss axb Ha JBB 4acTu, mEpBYH OTAAIH BB @m
10 CTOJBEO NPONEHTOBB, CKOILKO eIMHUIB Bb KOpHB ypaBHeHi:a

Vm+18—l/x—3=(2,333--")—1’ é;\&@@@

Vo +18+4 Vz—3 40
a BTOPYI 00 CTONBKO HPONEHTOBH, CKOJILEO IMHUNB CO, TCA BB cyMMb
WIEHOBD 0E3K0HEUHO-YOHBAWIIEH reoMeTPHIECKoR npo #, KEOTOpOil mep-
BHil wiend =2, a 3-iii =%/,5,. Cp 00bux® vacrei HOJAYYUIH 10 1IPO-

mectBin roxa 170 pyoxeir moxoxa. OmpenBauTh BeIWUNHY KamIOH dacTd.,

T'eomempia. By mbasoms mapb, pauiyca R, crbramo cksosmoe or-
Beperie, murnugpudeckoe. Och 9TOro MUIXHADA OPOXOLUTH Yepesh MEHTPD
mapa. ITO oTBepcrie 3aiAuTo cBUHNOME. Onpexbiurth, Kakol BB JAHHOMB
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cayyad yabapuui sbewr moayuemnaro TakuMb obpasomb Thia, 3HaH, UYTO
yAi. B, MBxu=8,9, a yu. B. cBunnma =11,4. Pagiyes R mapa =5 cauTu-
MeTpaMs.

Tpuroromempis. Bb Tpeyroapaues msmbpeHH cTOpoEH ¢ = 350 Noi-
MaMb, b=280 x. u BHcoTa h, =210 1., pacmoioXeHHAI Mex]y HUMH.
HafiTi Tpersi0 cropoHY, YLAH U ILIOMANB?

Coobmr. I1. Cemuinuross (Y palbCKb).

Boascroe peasipHOE y4YHJaHILe.
(Rasanckin yueGwoni onpyrs).

VII kaaces. Ipuaoscenic amebpm % 1eomempin (3 vaca). Hauep-
THTHh EPYI'b, NPOXOJANIiA Yepe3b NAHHYH TOYEY U KacaTelbHHIl Kb JAaH-
HOMY KDYI'y ¥ JaHHOH TpAMOii.

Honosumenvnoii xypes amebpw (2 vaca). Ilpn kKakuxb 3HAYERigX®
E03§/pHIieHTOBs p UM ¢ JaHHOE BHpakeHie:

4ot + 122+ 522 + px + ¢

odpamaercd BB MOJIHHI EBajpaTs TpPexuJeHA?

Teomempin (3 vaca). Oroxo Kpyra XaHHATO pajiyca, pasmaro 1,0(5)
LoO#M., onucaHa paBHOGOYHAA Tpamenid c¢b yraoMd Bb 60° mpn ocHOBamiu.
OnpexbauTs niaomanh Tpauemiu.

P. 8. Bagaun ma 5T0TH OTAbAB (CMBIIAHHHI: reoMeTpid ¢b TPUTOHO-
MeTpiefl) BOmLIM BB HPOrPAaMMy OHCHMEHHHXD SKE3aMEHOBH O MaTeMaTHkb
TOJIBEO ¢Bb HHHBmMHArO 1895—96 y4. roja.

VI saacew. leomempia (3 vaca). (Oxma 3ajaga Ha BHYUCIEHie).
Jlawp mapp paniyca R m Ha ero GOIBMIOME KEPYI'S HOCTPOEHD KOHYCH,
KOTOparo 00seM® paBeHb NoJOoBUHB o0BemMa pmaEHAro mapa. OnpexbanTh
palliycs Kpyra, o6paszoBagHaro uepechbueHieM’® mIapoBoil MOBEPXHOCTH C'B
KOHMYECKO M OTHOmEHie o6beMa ychueHHaro kouyca, oOpas3oBanHAro me-
pechuenieMd JaHHATO KOHYCA ILIOCKOCTHIO BHIIEYHOMAHYTAro Kpyra, Eb
00BeMy BepXHATO, 0TCHYGHHArO HTOH NIOCKOCTHIO, CETMEHTA. e

Tpwonomempia (3 gaca). CTODOHH TpPEYro.IBHUEA upounpuiona&%{)ﬂ‘ﬁl
uncaamb: 6, 4,8(3) u 4,1(6). Haiiru pasmocts MemAy Hdn601m;@
HAMMEHBIIUME YIIAMHA TPEYTrOIbHUEA.

(
Coo6m. B. Ianowmnuxoss Bg(gﬁcfm)

N o\\

3AODAYU.

Ne 343. Illokasarp, uTO eca¥ BUUCAHHHH BEL TpeyroasHuks ABLC
EPYr's pajiiyca 7 kacaerca cropont BC=a, AC-=0, AB=¢ coorsbr-
crseno BH Toukaxs A', B u (', 1o
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a.44" +b.BB" + ¢.CC” =28(5r+ 2R)

AA’z BB' 00" 5r
+ + 1+ﬁ

rik R ecrp pajliycs oumcanHaro Okoao Tpeyroibuuka ABC kpyra, a S—
—nomanb TpeyroasEuka ABC.

A. Iosywruws (c. 3HAMEHKA).

Ne 344, Bw jnammwit mapb pagiyca » nomberuTs 7 Ey0OBB TaK®,
4To0GH OAMHD H3h HUXH UMBIB NMEeATPH OOWii b IEHTPOMB JNAHHATO WIAPA,
a EamJHi U35 OCTAILHHXD HUMBIB OJHY CTOPOHY OOMYI CH HEPBHMB KY-
00MB ¥ 4 BeDIIMHH HA NMOBEPXHOCTH JAHHATO IHApA.

II. Cenwmuross (Y paibcEs).

Ne 345. Pbmurs u uscrbrosaTs ypaBHeHis:
siny . cosz = sing,
sing . cosz = sinb,
sinz . cosy = sine.

(3ammers.) J. E. (Hsauoso-Bosuecencss).

Ne. 346. Haiitm jxBysnauHoe 4YuCIO, KpaTHOE CeMH, eclid Ky0b ero
npu nbreniv wa 4 v Ha 9 JaeTH OCTATEH, CYMMa KOTODHX'> DABHA IATH.

| C. Hempawnesuns (Cronnns).

Ne 347. U3w opromenrpa H Ttpeyroasauka ABC omHCaHA OKpYE-
HOCTh, PAJiyCh KOTOPOil €cTh CpeJHAA NPONOPIIOHAJBHAL MEKILY paxiycamu
BIHCAHHON ¥ ONUCAHHON OKDYMHOCTEH TOTO e TpeyroapHuka. Jokasars,
UTO NEeCTh TOYEEH IlepechbueHias HOCTPOEHHOH OKPYEHOCTH CF BHCOTAMH
TpeyroJbHUEa 00pa3yloTs NIeCTHYrOAbHUKD, NIONALh KOTOPAro paBHA FBIO-
waju rpeyroasHuga ABC.

M. Bumuns (Exens).

Ne 348. Haiitu Takoit TpeyrorbHUED, CTOPOHH KOTOPAro CYyTh %ﬂ
uucla M YABOGHHAH MJIOMALh KOTODAro BHPAKAETCA TUCIOME, MHM'L
ero yTrpOeHHOMY NepUMEeTpY.

(3aumers.) 1. E. (Hwnoao-B%geg@ﬁcm)

H 5 \\\

R

PEMERIA BAEA@\’

Ne 278 (3 cep.). Kpecrbsne mBkOTOPHX® MBCTHOCTEH MOAB3YIOTCA
cabryomuMs cnocoboMts yMHOMKEHIA NBIHXB YMCENB: NUIIYTH PAXOMB 002
COMHO:KHUTENA M OLWHD M3D HUXD NBIATH, & APYyroii yMHOXKAWOTH Ha JIBA
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U UOLOMCHBAKTD KAKb 4acTHOE, TAED M NPOM3BEJeHie mofas cooTBBTCTBYO-
UMY MHOEMTEXAMYW. 3a1rBMB HOIYyYeHHOE YacTHOe CHOBA IBIATH, a mpo-
U3BeJleHie YMHOKAWTH HA JiBa, MOJNNUCHBAA HOBOE YaCTHOE M NPOU3BEJEHie
OOAh TMPEKHUMHU, U IPOLOJKANTH 5TO N0 THBXH HOPH, IOKA BB TACTHOMB
He moxyuurcs exuHunma. Beb wucia e croadmb mnpousseiemiit, croamig
NPOTHBG HEUYETHHXH UHCEILH BB CTOAOME YacTHHXD, OTMEUAlTCA UepToil
u 3aTbMb ckaaguBaored. Cymma u OyneTs MCKOMBIMG IPOU3BELEHIEM'.

Tpebyerca 00bACHATL BTOTH CHOCOGH YMHOXKEHId.

OG603HAUNMB OJMHD W3B COMHOKHWTENCH depess m, APYroil — uepesdd
p. llyers dactHOE Orbh nbiaenia m ma 2 OyrerTh ¢, a ocrarors . llyers
raxbe gacraoe orp ybremia ¢ ma 2 OyAers ¢y, & OCTaTOK® 79, W T. J.
Hocaburuee wacraoe pasHo exununb. Iocrynas, Kak®s ykasamo Bb 3azaub,
HOJAYYUMD Takie JBa pAJa TUCET:

m=2q+n P
@ =2q+mr 2p |
Qs =2qs+ 73 2%

L ]
Qn—1= 2(]71 +rn 2n—1p
gn = 1 2% P

Bubero Toro, 4To0H CEJIAJHBATH BB CTOAONE mpousBepeniit uumcra,
CTOAINIA TPOTHBG HEYETHHX'B UMCEIs BB CTOAOMD 9YacTHHXD, MOKHO Ode-
BUJHO YMHOXHTH Bch dmcaa BB croadmbB npoussejeniit ma cooTBBreTByOIIie
OCTaTKH BB CTONONEG YACTHHXB H CIOXKUTH MOJYUYEHHHH IPOM3BEJEHId.
Sambuad e, 4TO ry, 7y, 73y .. .¥n—1, ¥n CYTh MUPPH YUCIa M, N300paAEKEH-
HATO 1O JBOMYHON cucTeMB, MOIyYUMB:

m=nr + 2r,+ 2%g-+...+ 2%, + 2",
a MmoTOMY
mp =pry+ 2pr, +2%prat .o+ 2" lpre + 2% p.
M. 3umuns (Opens); yuenuxu Kieso-Ileuepcroi wumnasiu J. w P.; yuenuxuw Kuwu-
negexaro peasvnaro yuusuwe B. w J.; C. Hempawnesuus (Cxonnns).

Ne 279 (3 cep.). HafiTu rtpexsmaunoe umcro mo cabiyomums yeio-
BiAMB: PA3HOCTH MeiJ§ HMCKOMHMB YHCIOMH ¥ ero oGpalleHHHMD i
JABY3HAYHOE UUCIO, & PABHOCTH KBAJPATORH WCKOMATO THCIA H €ro obpa-
HeHHATO ecTh npousBejieHie HBKOTOparo JIBy3HAUHATO YHCIA Hk@@

\ )
Hycrs 1002z + 10y 4 2 ecTh HCKOMOE TpPEX3HAUHOE qnc%gi\\ a3HOCTH
MEHKJY STUMB UHCIOMB U ero ofpalleHHEMB paBHA 99(90—1{\@;%\&41'%'5 KaK'b
OHA €CTH JBY3HAUHOE THCIO, TO OYEBHIHO el
&Z\B\; W

9(z — ) =99, z—5=1, >

>
PasrocTs KBaJIPaTORH HCKOMATO UMCAA M €ro 0oOpALICHHArO PaBHA
cymmt uxs, ymnomennofi Ha pasHocTs, T. e. Ha 99. CabjoBaTespHO CyMMa

WCKOMAT0 UMcaa ¥ ero ofpamieHHaro pasHa 949, T. e.
101z 4 20y + 101z = 949,
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AIn
1012 + 10y = 525,

OTEyJa OYeBMJIHO, YTO 2 =5, a cabjoparelpH0 ¥y =2, 3=4 M HCKOMOE
TUCI0 eCTh 524.

M. 3umuns (Opens); C. Iempawnesuws (Croumns); 9. 3amopckiii (Buasmo); H.
Jd—=xiii (Open6ypre); L. (Taubops); yuenunu Eieso-Ileuepckois wumnasiw J. w P.

Ne 280 (3 cep.). b okpysxmocTu nepechraorca BB TOUKAXs A u B.
Kp #uMB nposejena obumiad kacarenbHad. Yepesb TOUKM NPUKOCHOBEHIA
C u D npoBejeHa OKPyEKHOCTh, KOTOPAH# TaE&ke DPOXOIUTEH depesb TOIRY
B. llokaszarp, 9TO jiaMeTph 5TOH OEPYEHOCTH €CTh CpeJLHAA OTPONOPIio-
HAJbHAA MEEAY AiaMeTpaMu JAHHHXB OLDPYHHOCTEIL.

lycrs O, ectr menTps okpyEBocTH ABC, 0 — IEATPH OEPYHKHOCTH
ABD, n O —nenrps oxpy&noctd BCD. Jlerko mokasars, 4TO

L B0,0=/ BCD=/ BOO,,
L B0,0=/ BDC=/ BOO.

IMosTomy Tpeyroapauku BOO; u BOO, m0j00HH, a cabroBaTeIbHO
B0, : BO= B0: B0,, otkyia 2B0,:2B0=2B0:2B0;.

M. 3umuns (Opens); yuenurxw Eieso-Ilenepcroic wxnasiw JA. w P.; B. Caxaposs
(TamGoss); socnumannuru I ayxosckaro yuumeavcrkaro uncmumyma K. w 6.

Ne 281 (3 cep.). Janu uernpe Touku A, B, C u D ma opHO# npa-
Moii npm u3BBCTHHXB pascrodriax®s AB=m u CD = n; n1poBecTH 9epe3b
HEX® BB DapH napallelbHHXE NUHIE Takb, YTOOH BB mepechueninm mo-
Xyuuaca EBajJpaTh. YEaszaTh, BO3MOMKHO JH NIPU TOMB Ee YCIOBIM mOCTpoe-
Hie poméa Cb JAHHHMB yIIOMB, :

[ycrs TpeGyerca mocTpouTh poMOB (KBAZpaTh) Ch NAHHHME YIIOMB
o (mpamums). Ha orpbskaxs 4D u BC onumemsb OEPYEKHOCTH TAKb, ITO0H
q4CTH UXB, JEEAl[id M0 ONHY CTOPOHY NAHHOH NpaAMO#, BMBIIAJIM KAaHHEKIM
yroxs ¢, lpoBena uepess cepeiuHH AYI', JEHKAULUXH M0 APYLYI CTOPOHY
npaMoit, 1. e. BMBmaomuxs yroas 180° — ¢, upamyo, HafiieMb BH mepe-
chbueHiAXD> ea ¢h OPOBEIEHHHMU OKPYHKHOCTAMH -J[BE BEPIIMHE poMOA. %-

Jada umBers, oueBuIHO, ABa phmenid. f\o\}“

Yuenuxu Riego-Ileuepckoin wumnasiu J. w P.; M. 3umuns (Opers); B. gpoeb,
Hugxoasaess (Tam6oss); yuenuru Euwunescraro peavnaro yuusvwa B. u JE;57 3amop-
cxiii (Buasno); Ceuwoes (Cud.); C. Huxaunckiii (IImaCKD). ,;\\v

&\\j

L
Ne 282 (3 cep.). Cymma EyOOBE, HATHXD H cenbm‘%b creneHeil n
NepBHXB YHCeIb HATYPAJIbHATO DPAJA PaBHA 74030178@@. Croxpro um-
cers OHIO B3ATO? !

O003HAYMMB CYMMY KYGOBB m NepBHXH 9YHCel’ HATYDAIbHATO DAJLA
4epe3b S3, CYMMY UATHXB CTeleHeHd — Uepesb Sy, U CyMMY celbMHXD — de-
pess s;. Torga

ss Higy+ 9 = 740300728400 . . . . .. ... . (1)
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Ho uspberno, 9ro

35+S7=25§.......... (2
H3p ypasmeBia (1) u Tomecrsa (2) onpexbasems
$3==608400.
Ho
¥ 108
4 2
oTcIa
A1) oy sy,

2

A. Hoaywrun» (c. 3uamenka); M. 3umuns (Opeas); yuenuxu Kiego-Ileuepcxoii rum-
naziw J. u P.

0B30P'b HAVYHBIXD RYPHAJOBD.

MATHESIS.
1895.—Ne 11.

Propriétés des cercles de Chasles. Par M. E. N. Barisien. ({in). Vaepusas
npeskHin o6o3Hauenia (Cm. ,Bhcra.® N 218, 063. Math.), ormbrums eme cabayomis
cpoiicTsa Kpyross Chasles’s,

1) Eciu V u V' cyThb OKpyKHOCTH, OMUCaHHHSA OKoao Toueks N m N’ m mpoxo-
pamis uepess Touky M, To aBb 06miisn KacareapHblad Kb aaamincy E u xpyry V mapas-
aexsasl ON; Touno Takyke, 4Bk 0oOmisa KacarcasHsis Kb £ # V' napamreasasr ON“

2) Ilycrs 4 ects npsmas, coeamHsomas nposknin Touku N Ha ocm ammnca E;
A'—nono6ran ke upamas aas Todkux N’. [pamma 4 um 4’ npoxoaaTs depess OGMIYIO
Touky M oxpyxkuocreit V u V' m ammmnca E. Ecam p m ¢ cyTe apyria Toukm nepech-
4eHif STUXD NpAMHXB Cb E, To okpyxuocts Mpg Kacaerca E B® Toukbs M; umenTps
STOM OKPYXKHOCTH COBHalaeTh cb nposkuieft O ma mHopmams MN.

3) Ioxapsr Toukm O oTHOCHTE/BHO KpyroBbs V m V', mepneHaukyasps B M Kb
npamot OM u napannens KacaTeabHOR BB M, mpoxoasmmas 4epess TOUKY CHMMETPUUHYIO
¢ O oTHOCHTENBHO 3TOH KacaTenbHOH, nepechkaorcs BB 0AHOR TOYKE.

4) Okpyuocts V npoxoanTs uepess mposkmin ¢okycoss F, F/ ma KacaTenm;x;o

B8s M’ K% riaBHOMY Kpyry. ﬂ@
5) CymecTyeTs 6esuMCICHHOE MHOXKECTBO Tp-Bb T, ONHOBDEMEHHO ONHMCAHHEIXD
oxkono Kpyra Chasles’s 2 u BnmcauHBIXB BB uaunch E. BEHCOTH KayKaaro @Tnx%
Tp-BB CyTh Hopmaan Kb E. €@
Cymma xBazpatoB®s cropors Tp-Ka T pasma 4(2a% -} 26% + 5ab). 4/\§&
Ecmn @, B, y cyrs yras tp-ka T, TO Q\ég\\%/ ‘
AN
S
cos?e -} cos?B - cos?y — i e A
(a + b)? W
2 b2 Z\\‘:ysf
sin’e 4 sin?f - sin%y — 20° T 2b4-3ab
(ackdy

ab
2(a + by*'

COS®,COSB.COSY =
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Cymma KBazpatosb pascTosmift Touku O or®s cTopons Tp-Ka T pasHa a® | ab 4
—+ b2 (Lemoine).

Conditions pour qu’un systéme de troix axes soit trirectangle. Par
M. F. Dauge. Iast uepexoia OTH OXHOE CUCTEMB NPAMOJMHEMHHXD® KOOPAMHATE KB
APyrofi cayKaTs hopmyasl BHAA:

=k+ly+1"2, V=mx+m'y 4+ m"z, Z=ny +n'y+n"z, (1)
BB KOTOpHXDB Kodpbuuiests J, m, n, I'y.., n'’ cBasanm mexay co6oft ycropiamu:

12+ m? + n® + 2Amn -+ 2Bnl 4 2Clm = 1,

W e . P e i i MR SRR T

'] + m'm'’ + n'n' L A(rn’n” S u’m”) + B(n’l“ + llnu) + C(llmu + mllu) =a, (2)

A=—cosVOZ, B — cosZ@¥y Ci— cosXOV5
a =:cosy0z, b =.cos70%,; 1 ¢ = cosxOy.

IIpu npamoyroasusixds ocixb A=B=C=a=0b=c=0 u ycuosia (2) npu-
HMMADTE BHLB:

B+ m?+n?=1, l’2+m’2+1z”=1 U4 m" + n"? =1,
' +m'm" 4 n'n” = o, I"l + m"m + n'"n = o, II' + mm' 4~ nn' = o.

Otu ycarosia, Gyayun HeOOXOAMMEL AJi NPAMOYrOABHOCTH OGHUXD cHCTEMD KO-
OPAMHATE, €Ml€ HE LOCTATOMHH /i STOro, MGO HPH YCIOBiAXD (3) u3® paBeHCTBE (2)
noaygaorca naa A, B, C yp-nia

Amn + Bnl + Clm = o, Am'n’ + Bn'l' + Cl'm' = o0, Am"n" + Bn"l" + Cl*m" = o,

(3)

Y/AOBJAETBOPAIONIIACA 6E34MCACHHEIMD HHCAOM PasAHUHHXD snagenit A, B, C. Toxrko
Bb TOMB cayuah, xoraa J, m, n, I'y..., n' cyTh COS-H yIrIOBB, COCTABIACMBIX'D OCAMU
Ox, Oy, Oz cb ocamu OX, OV, OZ, ycaosis (3) HEO6XOAUMH U LOCTATOYHHL LS NPAMO-
yroabHOCTH 06BUXb KOOpAMHATHEIXB CHCTEMD.

Bt o6mems ke caydal, kaks nokasmBaers M. Dauge, ycso06in (3) Heobxodums u
00cmamoutv. 044 MO0, UMOOB OCU O6MUXE KOOPOUHAINHYXG CUCTHEMS C06nA0AsL C5 06YMA
CUCEMAMU PABHUXD U CONPANCEHHWXT Oiamemposs 00HO10 u Mmoo e dssuncouda. Korna
3TOTH SJIIUICOMAT OOPAMIAETCs BB IMaph, 06k CUCTEMB KOODAWHATH IPAMOYLOJBHEL.

. Revue bibliographique.

Questions. N 937, 950.

Questions d’examen. NeNs 703-—709.
Questions proposées. Nede 1043-—1046.

AW
1895.—Ne 12, @
- o>
A
Démonstrations géométriques d’un théoréme de M. Sondat.
Teopema Sondat. Ecau cmopons 06yxs 10MOAOIUNHbXE Jiekmuenoixs) mp-6s
ABC u A'B'C' nonapno nepnendurysapns., 1mo 0cb 10M0A0LU ( uew) UXs OMAUMST

1.01104A M pascmwmte Meafcdu OpmoneHmpPanu Uxs.

I. Hoxas. Haerens’a. Ilycts P, Q, R cyTe mepechuenis “cTOpOH® Tp-BB CB OCBIO
romozorin; H n H* —oproumentpsr Tp-8b; M u N-—nepechuenis Bocors Aa u Bb Tp-xa
ABC cb nepnenzukyaspamu RE u RF m3s R ma AC u BC; M’ u N’ — nono6uns-xe
Touku Tp-Ka A’B'C’ (@ur. 51). Taks Kaks Tp-ku RAM m AME coorsbrcreento mo-
xo6an Tp-Mmb R'A’M’ u A'ME’, To
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RM _AM _ ME

RM'~ A'M’ ~ ME"

T. e. EE‘||MM’ orciona cabayers, uto RQ akaurs monmomams MM/, man. uto M u M’
paBHO orcroaTs 0Tk RQ. TouHo Tak® e
uss nozo6is tp-ex RNB u RN’BY, RBF
u RB‘F’ wmamizems, uto N m N’ pasno
orcroaTs 01w upamoi RQ. Ho pascrosnie
d toukn H ors QR pasmo cymmb pas-
cTosHii Toueks M u N oT® TO#-)Ke npsi-
Mmo#t m pascrosnie 0 toukm H' otz QR
paBuo cymmb pascrosuii M’ u N’ ors
Toft-ye mpsamof, cabxr.d=d‘, uro u Tp.
ZLOK.

II. Mokaz. M. Meurice’a 0CHOBaHO
Ha TOMB, HYTO YeHmps 10MOA0LIL MP-65
ABC u A'B'C' naxodumcs 65 nepecmueniu
oxpysmenocmes. ABC u A'B'C'.

L BAcTBUTEABHO, 0603HAYN WD UPEID
S wentps romoaoriu Tp-8s ABC u A’BB‘.
Ecin chxymas PQR tp-ka ABC Gyzers
nepembmarscs napamrensHo camoir ce6k,
To BepmmHB Tp-kKa A’,B,C’ 6yayrs mne-
pembmarsca no npammms AS, BS, CS.
Taxk® Kakb croponm Tp-ka A’B'C’ ocra-
I0TCA NIPU STOMB NapasieNbHEIMU NEepIeH-
dur. §I. nuKyaapams  Sp, S¢.Sr usn S Ha cTopo-
e Tp-Ka ABC, To TOuKa S ecrts mpe-
Abnpuoe nosokenie Tp-kKa A‘B‘C’; nosTtomy TOYKW p, ¢, ' LOMKHEL JEKATh Ha ONXHOR
npamo#; orciora cabayers, uto Touka S Haxoxutcs Ha oxpykuocTm ABC. Tak® Kaks
Tp-ku ABC n A’B’'C’ umbiors amanornusoe 3HaueHie OTHOCHTEIBHO APYLd APyra, TO TOU-
Ka S maxoxmtcs m Ha oKpymuoctm A'B'C.

Janke nokas. Meurice’a ocHoBano Ha Teopemb, uTo npamas Cumcona 044 dan-
HOUSMOUKU OKPYIHOCHIU, ONUCAHHOTL 0KOAO mp-KA, NPOXodums upess cpeduwny npamol, co-
~€0MH}I10W,€’H Imy mouKy Cs OpmMoyenmpoms mp-xa.

Triangles orthohomologiques. Par. M. J. Neuberg. Tomouormueckie Tp-ku Cb
nepnenauKyaspapiMn cropoHamu M. Neuberg npexnaraers HasmBaTb OpTOroMOJOruye-
ckumu Tp-mu. Kpomt reopemsr Sondat (cm. Bhmue), aBTops 06pamaeTs BHUMaHIE Ha cab-
_AylommIis CBOACTBA 3THXB TP-Bb.

1) Henmps 1omo40titt 0pmoroMos01Us. MP-65 HAXOOUNNCA 65 NEPECIUCHIU ONUCAHHHXD
-0%040 HUX® oxpyscHocmeii (cM. Beime, mokas. Meurice’a).

2) Bmopas mouxa nepecrwuenia S' oxpymcuocmeii, ONUCAHHHXS 0KO0A0 O0PMOIOMOLOILY.
mp-6s, ecmv yewmps nodobia amuxs mp-6s. M60 Tp-wm AS'A‘, BS'B’, CS'C’ 11011%51

~

(cpur. 51) :
3) Oxpymnocmu, ONUCAHHYA 0KOAO OPIMOIOMOAL01. MP-65 opmowua/wnu ITycr Ogﬁ Q!
CyTh IEHTPH OKpyHOCTei: Takk Kakby OA_| O'A‘, 10 LOAS 4 £ O'A'S —{/@”; o-

atomy / OSA = £ O'SA" = 90" 1 e. éOSO’—90° O%
Bibliographie. Cours de Méthodologie mathématique. Par I &au ge. Paris.
2806 ‘Prix: 12 fr. @\n \

Notes mathématiques, 16. Ptmenie oxnoft 3azaum o ma aﬁhsﬂ; (Déprez).

17. Craphiimmemy coBpeMEHHOMY TepMAHCKOMY MQTeanKx\,v pry Befiepmrpaccy,

31-r0 OKTAGpa 1895 r. mcmoaHmIoch 80 abrs.
Solutions de questions proposées. NoXe 938, 951%)%\27

Questions d’examen. NN 702—713,
Questions proposées. NoNo 1047 —1050.

AN AN A
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OCTAJIUCH HEPBIUEHHBIMM uss wucaa npertoxendnxs b XIX cemectph.
sajaud 253, 261, 270, 290, 293, 294.

NPACAARBL BD PETAROIN KHATH w BPOILIHPHI:

38. BeejeHie Bb yyeHie 06b anektpuyectBb. Uremia F. H). Koawle,
npenogapatenss ¢usuru Bb yuuwaumB Cs. Asen B5 C.-IlerepOyprb. Il.
JMunamugeckoe saerrpuuectso. Cp 75 puc. B Tekcrh. Cnd. Uspanmie K. JL.
Purkepa. 1896. II. 1 p. 40 k.

39. Raranorb usjaHiii M KHMrb, HaXOLAUMXCA HA KOMMMCCIM BB cKaanb
K. JI. Purkepa 8o C.-llerepoyprb, Hesckiit npocnexrs N 14. Cu6. 1896.

40. Kb yyenito o auddepenuiant u unterpant. Cocrasuas npenoisaba-
rexb [omonkaro raxerckaro kopuyca Baadumips ITudrosckisi. Cud. 1896.
II. 40 &. :

41. COOpHMKDL reoMeTpuUYecKUXb 3ajayb Ha BbIYUC/EHIEe, NOCTPOEHie U A0-
Ka3aTeNbCTBO Cb NPUAOKEHIeMDb JONOJHUTENbHbIXDL CTaTeid Kb KypCY Haya/bHOH
reomeTpin. B. I'e6eav. Usnanie asropa. Mocksa, 1897. Ilbma 4¢ k.

42. OGpa3oBaHie M MCTe4eHie Kaneib Bb MarHUTHOMb M 3NeATPUYECKOMD
nonk. H. A. Ymoss. (Orn. orruces usp VIII Toma Tpyross Orpbirenia
Dusuueckuxs Hayks HWmueparopckaro Ob6mecrsa Jwourereir Ecrecrso-
3HaHisg, AurponoJoriu u draorpadin). Mocksa. 1896.

OTBBTHI PEOARIIN.

H. B. C—ckomy (Opeudyprs),—Ilepsaa sagaua oOmenspbcrea: phbmenie ea wuaili-
JeTe BB yuefHHKAXD aire6pH, Bb riasb o gsydleHsHX® ypaBHeHiax®. Bropoit sazaum Mm
pburutessno ue monmmaems. Uro 3HAYHTH BHpameHie: ,pusnueckas cmia JbicTByers Ha
reoMeTpHYecKil Kpyrs“?

A. E—By ([Jararopcks).—3ajaya CIHIIKOMD dAeMEHTApHA. @
Py
e
a4
wﬂ/@\a&‘;@\w & \X e
\N
&

Pepakrops-Usparers 3. K. MInavyunekii.

Jlossoneno uensypowo. Ogecca, 8-ro Aprycra 1896 r.
nlleBTpassnaa Tuno-imrorpadia®, yr. Apumnnmxosa nep. m [loarosoir ya., 1. Ne 89,
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