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RikymynaTopsl BB OUINYECHUXD KADWHETAXL CPBAHHXD YYEOHBIXD
3aBegeHi.

A. Boavgpensona 6» Jodsu.

Dusmueckiil kabmuers 6e3® raza I dHIERTpHIe-
crBa—cobpanie TpuGOPOBH, HO He Taboparopid.

IIpenmeroms mepsoit HQO6‘{OJIIIMOCTH BO BCAKOMD (UBHICCKOMD
kaOunerh aBnserca HafeRHLIL M yLoOHLIL I8 1I0IB30BAHIA MCTO 3
HUKD DIEKTPIIeCKOU DHEPTII. ARKyMyJIf{TOpLI JatoIie TOKD Ha ﬁ@u
Koe TpeboBaHie I IPHTOMD TOKD IOCTOAHHOH CHIIBI, JIETIKO nu-
pyemoii BH mumpoxuxs npebiaxs, BHTLCHAIOTD, KaKb (@RO U3'H
MHOCTPAHHBIXD IePIOAnIeCKIXD n3naniil 3a nocn’fmﬁoe BDEAL TRIIbRa-
HOUecKifs Garapedm W BO MHOTHXD  (PU3HYECKHXD yipes mﬁmx% pabo-
TA0Th Jlake HapAamy' ¢b TOKOMDB O1'hb IEHTPATbHOM Q,kajg\gm Y wnacwo,
noxkaMberb, UL HEMHOIIS CpefHis y4IeOHDLIT : enig mocabmo-
Bagu npumbpy samama. Ilomaraio mosromy, q'r‘%r\ . compemnojaBaTe-
aaMb Oymers HeGesbIHTePeCHO MOBHAKOMHUTBCS CTHBKOTOPHIMU ONLIT-
HBLIME JaHHLIMHE, KaCalOIIMMUCI IOCTAHOBKM M 3apSKCHIA AKKyMYJd-
TOPOBDB, JIA WEro IMOCTapaloCh BOBMOMKHO TOYHO ONHCATH YCTPOHCTBO
Oarapen BB Jlogsmmckoil MysKckoO#l TmMHasim (mocTaBlIeHa 2 Troja
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Barapes cocrasrena us®b
24 aKKyMyIATOPOBD, EMKOCTBHIO
no 720 ammepm-gaconb, 1,5 km-
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PORA! HUKKONOBEIH, ¢b kombmuaroit pykosrkoit, peocrars 0—15 oMoBb;
8) xoMMyTaTOp®H KB BOmbTMerpy N 1, s mosbprm  sapamenisa
Kamgoit m3nb 12 mapsn.

By mpemvess pagy: 9) Boaprmerps 0 —60v mna  mambpenin
DIIEKTPOJBIKY IO CHIIBI, & PaBHO W PA3HOCTH IIOTEHIIAIOBH Y BaiKI-
MOBH MaJIBIXb U Gouburoit Garapeir; 10) xoMmmyrarops Hia usmbHewid
HANpaBIeHid TOka BBH TIaBHOM ammim; 11) KOMMyTarop® IJIS BOJIBT-
merpa N9 m 12) mpepriBaress TOKa NpaBoOil ‘Garapei.

Haxowems, Bmoms Bcero HmkHATO Kpad pacupegbamrenbmoit
Jockn 13( m 14) mea maxurpomna, g Kamgoil Oarapem 0COOBIM, mpn
Bpallenin maionjie xomOmHamin: 1 rpymma uss  12-tm  2IeMeHTOBD,
2—6; 4—3; 6—2; 12—1; a npn coepumenin o6buxb Oarapeit KoM-
MyraropoMs N3 eme kroMmOmmamim: 1—24; 2--12; 4-—6; 8—3; 6—4;
12—2; 24—1, mroro 2 (bis), 4 (bis), 8(bis), 16, 12 (bis), 24'(bis),
48 BONBTH, MpHIEMD GOIBIIMHCTBO KOMOWHAINR mOBTOpAeTCH HpH
apoitnoMb wicab saementoss BB rpynmb. Taxmvs o6pasoms paspb-
nemie Oarapeu Ha ABL Manbid  BHAYUTENBHO YBEIMIHBACTD, UHCIO
roMOunamiit; kxpombs TOro maers BOSMOKHOCTBH, IIOAb3YACH OJHOIL,
OJJTHOBPEMEHHO BapiKaTh JIPYLyI0 MNOJOBHHY AKKYMYIATOPOBH. 3a-
SRUMBI 9JI€MEHTOBH COeIHHEHEBl TOICTHIME (2 MM. BB miamerph) wmbi-
HBIMH HPOBOIOKAME C'h 3a/MMaMU HaXHTPONOBB; OTH KpallHUXD 3a-
JKIMOBD Ha HaXUTPOIAXh HAYTH II0 KOIOOKAMDB, BHIIOI0IEHHLIMD BbH
IOILy, M30IMPOBaHHbIE HPOBOJALI Kb 3a:EMMaMb BB PA3HBIXD KOHIAXD
DKCIIePIMEHTAIBHATO CTONa; HmocIbIHie COeHHEHEl MewLy ©¢000it
MBAHBIMH  HONOCKAME, HPOTOKEHHBIMH 10 Kpaawb croma. Orp
TExDb Ke samMMOBD Ha maxmrpomax’b uposemensl mo crbub Tomerwia
Mbganig  nmpoBomokm KB repmobarapel Ilombxepa m orem  TmaBHOI
anHin cabmano orBbrBIeHie mra maMmovku Hakanusadisd, (40 BOIBTB—
25 cwbueit), ycramoprenHoil BB Qyraaph co mexnio mepemxb OTpaka-
TeIBHBIMp TaIbBAHOMETPOMD H Ui IPYyTUXDb JIaMIOYeKkbh, ocBbmalo-
IuXb KaOHHeTb.

IIpr rakom® ycerpoiicrsb Garapem, momxb3ysach BIEKTPHICCTBOMD
TaKb-#e yA00HO, KaKb IaszoMb, IpenojasarTenb uMbersh BO3ZMOEHOCTD
Ha IVa3aXb y YIEHHKOBB, CKOPO M IPOCTO MpoHsBecTH Bammbilmisa
smekTpndeckia msMmbpenida, nosbpurs ocHOBHLIE 3aKOHEI, cAbIaTh MHO-
roe, mepeab YhMb, BB HHBLIXH YCIOBIAXD, OTCTYNWIbH-ObI moHeBONL.

AN ¥

Cunraio HeOOXOAUMHIMD yKasaTh Ha uaMbHeHid BB nopﬂm/c'kﬂﬁlﬁ’-
IOMeHIiA Kypca, BEIBHIBA@MEIA BBELEHIeMB Bb IIPeNojaBaHie agkyMy-
AATOPOBH 1M WBMBpPHTETBHEIXD TeXHHYECKHXD npuGoponb,( Heiio-
CpeICTBeHHO ITocah O3HAKOMIEHiA ¢b mpocrThbimmmvm eHTaMMH,
cabmyers mepeiitm Kb XOMHYECKEMD ABACTBIAMB TOK éf&\aﬁﬂpnz;auin
U BTOPHYHEIMD HIEMEHTaMb. AKKYyMyIATOPS JOMKeHT OKITH Ha ypoxrkb
3apAKEHD> TOKOMB OTH DIEMEHTOBB, IpH paspameriw ke cirbayerd
o0parnTh BHUMAaHIe yYEHHKOBH HA IOIHOE TO};:@,@@' abitcTBiil TORA
0TB 000UXH MCTOYHHKOBD, TAKB KaKb Y HAYHAAIONIXD BBTH yBbpen-
HOCTH BB emmHCTBE amexrpuiecrsa. OmmoBpemenno c¢b gabiicrBieMs
Ha MarsumTHyO crpbiaky, cabmyers mokasarp rakme u gbiicTsie Toka
Ha MArkoe menbso; Torga ycrpoiictBo ammepmerpa He moTpebyerb
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0COGHIX's PazbiCHEeHil, Bb BHLY 3HAKOMCTBA YYGHHKOBDL Cb OLHOPO/-
HBIME IpubopaMm: MerajandeckuMu GapoMerpaMim, MaHOMeTpaMu efc.
Ecmu sarbvs, npr  kammGpoBamin TaHIeHCH-IaIbBAHOMETPA BOIbTA-
MeTpOM’B Ch I'peMydYuMb IasoMb, HOBBpuTh pesyabrarbl b IHOKasa-
HIAMM TOYHATO aMIepMerpa, TO nocnfbm{iﬁ MOmeTh saMbiarh rarb-
BaHOMETPD BH TAKHXDb, Hamp., maMmbpeniaxs, kakb noBbpka sakoHa
Oma m onpexbienie BHYTpeHHAIO CONMPOTHBIEHIA I 3IEKTPOBIKY e
cuanl Garapen BHIYMCIeHIeMb Ha OCHOBAHIN ykasamuaro saxoma. Ilpm
nosbprb nepsaro saxkoma Humpxroga ammepmerps ocraerca BB TiaB-
HO# mbnm, a BB OTBEIBIEHIA O1h BaKUMOBBH BBOJATCH BB OMLHO TaH-
reHCBh-TalbBAHOMETP'B, BB APYTroe #He BOILTMeTDD.

Qro mxe kacaerca BOIBTMETpa, TEOpid KOTOparo, Kakb IoMb-
maeMaro Bb orbrBiIeHim, He MOmeTH OBITH M3JIO0MKEeHA HAUMHAIOIIMD,
TO HE NeJaroTHIHO ObI0 ObI II0IB30BATHCA €ro ykasaHiaMum panbe
YCBOeHIA yyal[IMuCA 3aKOHOBH Rupxroda m xora OBl mpuOIIBHTEIH-
HATO0 UX'b OnpaBmaHig (Hamp., npubopomsb Docrepa).

B® pampubitmems kypeb, BBogA Memay samnMaMum  PasindHBIL
CONPOTHBIIeHI M3h MarasmHa, & BOABTMETPDH BH orBEIBIEHIe, OXHIMH
ordeTaMu Ha BOIBTH—u amunepMmerph mopbpaerca ocHoBHas ¢gopmyna
TOKa: ,IOCTOAHHOe 3HAUEHie NajeHid MOTeHIiala Ha eIUHUILY COIpO-
THBIEHif ecThb cuiaa Toka“ u samedarabBaercd Bb CO3HAHIM yYallIXCHd
TeOpeMa: ,pasHOCTH NOTeHIAIOBD Yy BaKUMOBDL BaMKHYTOH Oarapen
orHOCHTCA KB AbicrBylomei Bb mbim smerrpomBmkyineil cunb, kakn
BHbBIIHEe® cONpOTHBIEHIe Kb IOJIHOMY CONPOTHBIEHIO Beei mbmm“.
Yuomanyreia me wucrmasl  BMberh cb sakomamm  Kumpxroda - maiors
YHAIEMCH KIIOYH Kb IOHUMAHIIO Pa3iudii THIIOBD IIHAMOMAIIXHDI,
I Kb yACHEeHil0 Bompoca o mepemadyh m pacupembnenin smexrpudeckoit
9HePTim.

Takme m mpu APYyruxXb ONEITAXH U3H OOJACTH, HAID., TEITOBHIXD
n MarHUTHBIX'B pbficrsiil Toka, xora Obl m He mMbomuxs Hbabio ToU-
HBIXD uaMbpeniit, mocrogucTBO TOKA OarTape;m M JETKOCTH OTYETOBD
0 aMIepb—u BOJIBTMETPY O0Ierdalors YUHTeII0 H3JI0KeHie, yda-
IUMCSH TOHMMAHIe ABIEHIA. :

Hesambraumeia yerxyrn mpumocnmrs rakme OGarapes mpemojasa-
HiIO, mUTad HYTOBYIO JTaMIY BB CKIONTHKOND, TaMIOUKN HaKaJMBAHIA,
a TAKKe BIeKTPOMOTOPD, NPUBOJANLIE B ,U,Bm;ceme PABIIIHLIE. M
HAYeCKie M aKycrmieckie mpubGopbr. \/

I'maBroe ycuosie mcnpaBHOM M HPOJOIKITENbBHOM cnyme@mxy-
MyIATOpOBB—3apakenie uxb na Mberb. Eean oro ycno & JBBITION-
HEeHO, aKKyMyJISTOpH I0YTH He Tpebyiors yxoma. Cxo @ cbmao

UPOMBBOIITCA 3APAKCHIS JTUHAMO-MAIIMHOM, HO HO c' RO JIHAMO,
KaKDh Ta30BH Kb Hell psurarens no ubab mowrn CYOHBL KaOu-
HeTaM'b cp. yd. saBefeniit (mo cmbrb, cocrasxn ¢upmoii Cu-
MeHch-1'anbeke, mUHAMO, ULy nTOBad, 601;— I‘a.BOBbIM’I) JBUTA-

TereMb BB 1 JIomL. CHIy,—CB HOIHOME ycramoko#t ma Mberbk 950 p.).

Bw kabunert Jlopsmuckoit ruMuasin sapaenie - MPOMBBOITCA
repMo - Garapeeit I'ombxepa, mo mbab memoporoii (210 mapokm,
Konp—Xemuuns); H0 TOKH Orb Hea Takbh caabb, 9ro ycmbmmuaro
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sapamenis MAE ymamoch €10 JOCTHIHYTH TOABKO Cb HPUHATIOMD 0CO-
Ovixb mpemocropoxuocreii. Ilpmyuna nmeycmbxa nepBHIXH IMONLITOKD
sasichra ore MBIHEIXD BaKHMOBB, KOTOPBIMH COBEPUIEHHO HANPACHO
¢abpurn crabmaiors axkymymnaropol. Mcenapemis cbpmoit kmemorsr
JaBal Ch MBIBIO OKHCIEI, KOTOpHIe, NpPOHHKAd, -Hpu Marbiimems
ocrabienin, Memay samAMaMI I IPOBOIOKOI, 10 Tako# cremenm mop-
TININ KOHTAKTEI, UTO KamIHIH DIeMeHTH Bb oTAbIbHOCTH
opeicTaBIAIh 3Haunrenssuoe, a Bch BMberbk w mempe-
S OJLOMIMOE CONPOTHBIEHIe I crabaro TOka Tepmo-06a-
rapeu. Ilocrh owmerkm sapamenie muro aydme, HO TpH
4acTOMD  BHIBUHUHBAHIM AKKyMYJIATODOBD. — KIeLlaMu,
DIEKTPOJEl OTPHBAIICH OTH IntacTHHb. Okazamoch He-
00XOAMMBIMD  H3MBHATE M SIeKTPOJB M BaKHMBL  Bb
HACTOAIEe BpeMd BIeKTPOJAMb TaHa opMa BHHTA, 3a-
KEMB Ke IpejcTasigert Tafiky. (CM. mpumar. puCyHOK®D).

Kag® siaexrpomel, Takb ¥ Taiika INPHCOTOBIEHH H3H  CILIABA!
counewrs 94, BHCMYTH 2, cypbMa 4, Ha KOTODHIA, KaKb IIOKa3aln
TpOOHI, crabbe Belbxn n’ﬁncTBye'm) C'IspHaa kuciaora. IIpoBomoky nss
yKasaHHATO CIVIaBa [0 CHXB IOPD MHE He yaamoch mOrydInTs, ThMb
ne menbe sa 8 MbcAmess 3amUMLI HI pasy He OUMIAIICH, OKUCIEHIT
abre u Bapamenie mmeTH NPABAILHO.

ITpuBoxy 9YMCIOBHIA JAaHHBIA, MOIYYEHHBIA MHOIO mpm maMbpe-
HiAX> BO BpeMd sapdmenid; mackonbko MHS msmsberno, sapaxenie Oa-
rapen 136 24-Xb aKKyMyIATOPOBH OfHOI Tepmo-Garapenm I'tomexepa
J0 CHXH IOPH CIUTATOCH HEOCYIIeCTBHMBIMD.

Tepyo - Garapes, KOTOPOIO TPOWBBOIUTCA 3apAmKeHie, CIyRHIA
3 rofa; BIEKTPOABIGKYINAad ed cmila 3,9 BOIBIH, BHYTPEHHEe COIPO-
tusnenié 0,61 oma, orammmBaercd razoMb, IpHIEMD PACXOAH COCTa-
Basiers 1o 30 kom. 3a moaHEA cyrTkm ropbmig; me Tpebyers 0co6aro
peryndaropa. JaBaeHis Tasa, HO Kb Beuepy cabayerh yMeHBIIATH
TIaMs, NPUKPYYNBag Kpam'b BB Iaz00TBOAD; BHEEPHEHUBAETH TOYTH
nenpepuBHoe Harpbsamie BB redenie mexbins. Ilpomssemennris mamb-
penig mommubl 6purm phmmTs nBa Bompoca: 1) BB Kakoil CpOKD Hesa-
PAEEeHHDIe WM BIOJTHB WMCTOMEHHbI® AaKKyMyJIATOPH MOTYTH OHTH
BapMKentl [0 KOHIA; 2) MOmerh nm TepMmMo-Oarapes IIONOIHATH BeCh
BOBMOMKHLI BH TeweHie Toga pacxoxs suekrpuuecrsa. Cb R&mﬁ%
mbabo 6nlTO TPOMBBEICHO TOCTATOTHO TOTHOS nambpenie Icomm,%cI a
SHepIrin, HaxomIgioneiica Bb aKKyMyIaTopaxs 3a CYTKI 3&pﬂ%

O6Gosnavas wepess K pasznocrs moTeHIianroBh Ha po
HAYIIXD  OTH TepMo-Oarapen, y BaiKIMOBD GaJmpeHx
POBDH, a Yepesnh e O0paTHYIO BIEKTPOABMKYILYIO CHILY, \Da3BEBAEMYIO
3apakenieMb, Jepesh 7 IOJNHOe CcomporuBiIeHie Oarapew musb 24-xb
SIeMEeHTOBD, COeJIMHEHHBIX'H IAXHTPOHAMH M KO ropoMs N 3
napamrensHo, BMberh ¢b conmpoTmBIeHieMb BC’ﬁf&cfg}ZpOBOH‘HHROB’L oT'B
AKKYMYJIATOPOBH Kb IaXUTPONaMb, UMEeM® i CHIB 3apAKAIONIATO

s 3 € s d
TOKa BBIPDAKEH1e % — -—T - Taxb KaKb BO BpeMid 3apaHeH1a Beh orm
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BeJINMINHDBI M’}SHHIOTCH, TO KOJITIEeCTBO Bana‘IGHHOﬁ BO BpeMH t OHepP-
t

rin BHIpamaercd, Kakb nsBberHO, [ Eidt; moreps ma marpbsamie sa
: t

0
ro ke Bpema mo saxomy JMgxoyma-JIemma Boipasurca / ?rdt; Komm-

JeCTBO e 3alaceHHOH sHeprim:

5 t t
f FE f it — [ Sidt.
; g csjimiuirg

Taxp kak® MH He nMEEMD BOBMONRHOCTH BHIPABUTH BXOMIILiA
CIOfla BENMIWHLL AHATATIHIOCKN BB QYHKIIX OTH ¢, TO i BHIYHCIE-
nig maTerpana cabayers maMbpurs MmIoOmanb, OrpaHmYEHHYIO Ha Hia-
rpammb coorsbrerByRomeil KpmBoit u mpaAMBIME THHIAME. 3a abCIICCh
KpUBOii TpPHHATE BpeMeHa, 3a OPAUHATHEL coOTBbTCTBYyIOIIiA Npom3Be-
nenia ei. HMawbpenia e m ¢ mpoumsBommmuch Tpmmms: 1-bii pasb, Ha-
gnHag orb ¢= 1,950 BB Teuenie Y WaCOBB, Yepesh UACH; BIOPHUHO
ore e=2,1v BB TeUeHie 4-XB I, HAKOHOIb, IpH e=2,20 TaKKe BbH Te- -
4yenie 4-xb 94acoBB. BLUmCHeHia mamm cpeiHee KOIMYECTBO 3alACeH-
HOMl pHeprim 3a cyTkm sapmmenis = b3,2 Barrwb-vacams. HMroro mom-
HOe 3apmxeHie Oarapem TpeGyernh OKOmO 4-xb HembIb HOCTOAHHATO
nbitersin repmo-6arapen. Ilpaxrmwanbe m ckopbe sapmmaorca cahike-
IOy IeHHBIe AKKYMYTATOPE TOKOMD OTH JMHAMO-MAIINHEL, (KOTOPHIL Bb
nocrbaree BpeMa IPOHUKIN JTake 1 Bb 3aXO0TyCTHBIE TOPOJIA) HIIH JTake
TOKOMB OTH diaeMenToB®s Bymsena. Topasno cymecrsennbe sompocs,
MOMEETB-II TepMo-0aTapes MONOMHATH BeCh BOBMOMKHDLIE 3a yIeOHDII
TOIB pacXomh siekTpumiecTsa. Pascuersr maors Bmommb ymosierso-
purenbHBe pesynbraril. Bh camom®s mbnb, GonpmmECTBO KIaCCHBIXD
OLHITOBDH He Tpebyerb HI 3HATHTETBHOH PasHOCTH IOTeHIIATOBH, HU
Gompmoii cmiaer Toka. Herpymno, MOMOIBIO TaXHTPONOBS, A KamKIaro
ombITa MOZOOpaTH CcOOTBETCTBYIONYI0 KOMOMHAIIIO BIeMeHTOBD, Ch
TAKAMB PasdCcieToMb, ITOOH KaK®h PABHOCTH INOTEHIIATOBD, TaKb I
cmia TOKa OBIIH JINIIBH JOCTATOYHBI M 9TOOBI KAMKABIL pPash BBOLHIOCH
Kakb MOKHO MEHBIIe CONpOTHBIeHiA ma® peocrara. Torma, moaxap
Ha OONBIIMHCTBO OHNHTOBL He Oomnbe 4w, 2—3A, oxomo 10 Baﬁ
npn 2—3 gacoBoMb pasparh Oarapem BB HeahIio, pacxomb HIEARTpH-

YecTBa ¢h MBOLITKOMD IIOIONHAETCA NTpH 3apiameHin (00 &)t
cyrkn Bb Hemxbmio. 3HaumrenbHas Tpara TOKa HEOOXO TOITBKO
aaa karymkn Pymxopda m mma myrosoit mammer.  Far BB Kalu-
nerh rmvmazin (mmuma mexpnr 20 em.) xopomo paboraers upu 120,
b — 6A, wmroro Ttpebyers gauma 2 wacosb mbii ">132  BarTh-
gac. SHAYNTH IOIONHeHie Tepmo-Garapeeit Q DIeKTPHICCTBA
132.4

= 176 B.— 4. (cumras ormavy sHepTim m0 7H%/,) MPOU3BOIATCH

3
Bb 31/, cyrkn. Toabko BO BpeMa NpPOMBBOACTBA ONTHYECKUXD OIEI-
TOBB, TpeOyomuxs cBbra AyroBofl maMmblL, sapamKeHie JOMAKHO TPOM3-
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BOAATHCA TOYTH nenpepuBHo. IIpm sroms yenosim rophmie mammbr
(48v, 3—4A) Momers OBITH HOBeNEHO IO 2-Xb YacOBb BB Hexbmio.
Onprrn sa werekmiil ro;’s BOOAHS ompaBmamh pascueTs: HECMOTPH Ha
fompmyio Tpary TOKa AL pentrenorpagin m mpu CBOGOAHOM®B IOIB-
soBaHim cBbroMB AyroBoil sgamibl, Garapes HI pady He OTKA3LIBAIA
cry®urb. Takums o6pazomb, tepmo-Oarapes Iionpxepa, me Tpebys
yXopa, gBiIgercd He3aMBHIMBIME IO yZOOCTBY MCTOYHHKOMD IOMOJ-
HeHiT pacxoma Garapei.

B’b rabunerh, rob pacxogns suekrTpmuecTBa He BEIHKD, 3apike-
HI® AKKyMYyISTODOBB MOKeTh NPOMBBOXUTHCA 2—3 pasa Bb TOAY,
CKOpO M JemeBo, snemenramu Dymsena. He mpomssoma coorsbrery-
IOIIUX'D HsM'IspeHiﬁ, BaMMCTBYIO JAHHEIA H3b CooOmenia 1mpod.
Mionnepa »® Bpanpenbyprb (Zeltschrlft fiir den Physik. und Che-
misch Unterricht XI roxs, 3-iii Beycks). IIpod. MIO.TIJIep’b 3apd-
maeTh Oarapeio mab 6 aKKyMyIATOPORD, BOIBTAMIECKOH eMKocTH
cmumkoM® 100 ammepb-gac. AByMA CpejfHell BeJIHIHHDI HIeMEeHTAMI
Bynsena (emrocts mpamoyr. ¢opmer crexmta 18.13.8 cm., pasmbps
yraa 09.4,5.15¢m.). ITo ero msmbpenmiam®s, mocas 16-tu  gwacosaro
nhitcria samach smexrTpmaecTBa gocruraers 100 a.-u. Pacxoxs ma
‘ogHO 3apamenie cocrapigers 460 rpam. GeampnmbakoBHCTOH chproit
gucnorer, 500 rp. HeoummenHoil asorHoit m 340 rp. mUHKAa U HEe Ipe-
Bommaers 1,50 mapkm. CpaBHeHie o CTOMMOCTBIO Tasa [HaeTh OTHO-
nrenie 1 mapka sa 1 pyOub.

Barapesa, rnb 6 axkymymaropors, BB obmemsn Bnoash mpocra-
TOYHAA JJI8 KaOMHeTa cp. ydY. 3aBef., HeJOCTATOTHA OJHAKO I Jy-
rosoit mamnnl. Becbma memesyio (Bcero 200 Mapok®), ymOBIeTBOpH-
TeIbHYI0 m aud nocabumeit whim Garapeio onuceBaers K. Maaccs-
Riocrpuns (Z. f. d. Phys. u. Ch. Unterricht. r. XI, 5-prif BrITyCKS).
Barapeas cocronrn msp 8 akkymyn. (rmma D—Gepmunckoit ¢pabpurn
Bese), emxocrnio mo 18 a.-u., sapamaeMbix®s Tepmo-Gar. T'oaexepa
M 3apMKAIONUXD BB CBOIO ovepenb apyrie 12 omement. (tumma X,
oyeHb Mal. eMKocrb 4 a.-4.). Ilocabmuas OGarapea IPUCOEIUHACTC
naxurponoMb Ha Oarapeb O6GOIBINOE eMKOCTH TONBKO M4 IHTAHIA
ayroBoit mammel. Jlamma, romcrpykminm KRepruara (40v, —2—21/,A)
Momers Topbrs ore phitcrBia Garapem BB mpomommenie waca. Ilo
CBHJx'ﬁTeJILCTBy aBropa coofmenid, Manad Garapes HECMOTDH Ha TOJ-
HOe Kaimbil pasmn HCTOIIEeHIe, nocn’h 21/, abre pbiicrBia BB X
IIeMB COCTOSHIIL.

A\Ne
. (>
Bm saxmouenie cumrao HeTMIIHNMD. YKa3arh Ha BO3 oCcTh
yCckopenisa sapsienis Garapenm Oonbuieii eMKOCTH, eciu Bapmxenie
IPOMBBOAUTEL  JIByMfA TepMo-GarapesMn TIO’IBXPpa Leparo-Garapen

crbmyers coemmmATh mOcTbmoBaTENIBHO, A He Hapa& 6IbHO, KaKb

npeamonaraercd, (cM. npocmnekrs Koms m np.) Kb TeOopeTH-
YeCKH HUYTOXRHOE CONPOTHUBIEHie OGOXbLIATO dI pam[enbno co-
eIUHEeHHLIXD aKKyMyJIATOPDOBH Ha IpakTHkb ‘IHTeJIbHO n, Kakb

TOKa3bIBAIOTH BBIHIPHP]?IBQJIBHHBI@ Ppas3CIeTHhl, IIpII6JII/I3I/ITe.TII>HO paBHO
BHYTPeHHEMY CONPOTHBIEHII0 JBYXH IOCTBIOBATEIBHO COENUHEH-
HEIXD Oarapei.
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Ta6nuua npowssenenHbiXb Hambpeni.

I-oe mambpenie BB mpogomkenin 9 vacoBb-—depess Iach. l-biii
orgers ceiivach nmozab coexmmenia ¢k repMmo-Garapeeii.

v A ] vA
1,95] 0,9 1,755
1,95] 0,9]1,755
Y e
2 |1,1]22
2,05| 1,1]2,255
il s 4l 1% ' 2,05] 1,2]2,46
2,1 | 1,1}2,31
21 | 1,1}2,31
Yoty St 1 g’gi
— 2 THYY 1 /L 9 ) Pt )
f (%+J1+ + Y5t 5 )a 21 605

1,755 42,31
ke

S =121,665— —19,63 BarT.—1ac.

IT-oe mambpenie npomsBOZEIOCH BH NPOLOTEEHIM 4-XT YaCOBD
—depesb Yach, CIYCTA CYTKH HONPEPLIBHATO 3apaKeHid.

v | A|]2A

2,1| 1,112,31

211 1,112,31

o 4 =9 o i

S=231.4 24 B.—1 221 1:1 2:3]
. 2] 1,1]2,31

z,1| 11]2,31

.

I1I-ve mambpenie cmycrs eme 2 cyTOoK®H HenpepLIBHATO B3aps-
KeHIA. i

v | Alw
; 22| 1 )
$=22.4=88 5—u gg 1» 2,3
A a
\2%@ r1r 412,
. 19,63 @
9,24 A
' 8:8 %%53’2 BaT.—494C. BB
37,67

CYTKH.
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0 wbKoTOpbIXb METOfaXb phuewia 3ajayb TRHTOHOMETPIn
Ha NAOCKOCTH.

C. Ilamynoscraro 65 Odeccr.

(IIpodoaocenie *).

§ 6. Bb TpuroroMerpuieckuxb 3amadax’h reoMeTpHIECKAro Ipo-
HCXOMKAeHId, TO eCTb BLH TPUTOHOMETPHYECKHX'B B3aJadaXb, Kb KOTO-
PHIMB OPHXOAATH NIPH PasiTUIHbIXD U3cabroBamiax® 4meTo reoMerp-
TECKATO XapakTepa, JAHHBIA M UCKOMBIA (YHKIIEM OTH JITHHEHHBIXD
9IIeMEeHTOBD TpPeyrolbHHKa Bcerjga ObIBaIOTH OXHOPOZHBIMH OTHOCH-
TEIBHO HTUXDH 3IeMenTorb. Kb pbmenio srux®s 3amash n MOkeTH
6wt Becerma mpuMmbrmMa Teopema, mokasannad BB § 4. Mmpr orpanm-
quMcda 345Ch TOTBKO 3ajagaMU 9TOTO poOJa BB mocabayomems Oy-
JeMBb IpeJronaraTh pas’h HaBCerna, 4TO BXOJAIliAs BB pascmorphbuie
$yHEDIN OTH NUHEHHHIXD BIEMEHTOBDH TPEYTOAbHUKA CyTh QyHKIIN
OZHOPOAHEIL OTHOCHTEIBHO BTHXDH 3IeMEHTOBb.

Tpuronmomerpudeckia Bsajgaum, oTHOcAuligca xo phbmenia Tpe-
YTOABHUKOBD, TPHHANIEKATH WIN BCETNa NPUBOLUMHE Kb pbmenio
3ajadi OJHOTO H3b CIbAylOmuXs Tpexs THNOBB BIM Tpyums. Mser
pascMoTpEM®B HECKONBKO ClIydaesb, KoTopweie 3abeh MOTyTh npejcra-
BUTHCH.

§ 7. Iepsan wpynna 3adaws. Jlanst dséa yraa tpeyronbhuka A u B
M BeIWIUMHA OJHOPOAHOH (yHKMH % ero IHHEHHBIXH HIEMEeHTOBD.
Mmerca Bemmanmma mpyroit ogmopomuoit ¢yHEmin k, ITMHEHHHIXD bie-
MEHTOB® TpPEeyTONbHUKA.

B® sroms caysab mseberuer Bek tpm yrma A, B m C=180°—
—(A +B). Ilyere m u m, 6yayre usmbpenia ¢ynruiit ¥ n k, . Ipn-
Beid 9YHCIA M W M, Kb OJHOMY BHAMEHATEN0 M O0O3HAUMBE Ue-
pess d obmaro mamGompmaro pbamrems umcamremeii, moXyYEMD

m=— —IZ—;—Z’ m, p:z Rampaa usp Pynrniit k' u k7 Gy mer usmbpe-

ki’ ,Q&§

Hiﬂgflj, a I0TOMY o Gymers ogHOpoxHAH ApPOOH HYIEBOTO ;1%
o y

O

PeHif OTHOCHTEIBHO IMHEHHBIXH DIEeMEeHTOBD TpeyronLHnR
crbxyers, dro

- N kf \ ﬁswf ‘r ’ L: %% /k\\_\/ &
t — =71 A\
H e ; \\ o
- k" & AN
> . \/
rak f, mo TeopembB§ 4, ecrn PyHEmia orh OTHEXDBF TOIBKO YINMOBD

# Cu. No 283 ,,Bbcramra‘.
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TpeyrolbHUuKa. Usb 9TOTO paBeHCTBa HAXOAUMD

g

ky =V fi.

pnvbps. Haner A, B u A. Onpexbnnrs Bemmauny npomusseje-

wig hohyl.. Tarxs kaxs A Broporo, a h,lyl, Tpersaro msmbpenid, To
p=2, p,=3. llo npegpnymemy umbeMmb:

(ha by 1.)*  8(hahy he)*  Shy?h.?

AV TR (ah )8 T gbh,

’
a TaKb KaK'b

hy = bsinC, hy = asinC, I, = he asinB

ATBR TR RO RN
COS( ) COs ) )

TO

(hahyl:)*  8asin?BsinC  "8sinAsinBsinC
A o bcos? ATE cos? (A_B) ,
2 2
HO9TOMY
2A
B Pl 550 NI V 2AsinAsinBsinC.
cos —5

§ 8. Bmopas wynna sadaws. laws oduns yroas A rpeyroabHmKa
W BeIMYHHBL ABYXH OMHOPOXHBLIXH ¢QyHENiE £y u k, ero JUHEHHHIXB
smeMmenTosw. Muryrca Bemmumnsr yrmosbs B u C

M=ui 6ymems mpexgmomarars, 4ro ¢yHEmiu k, u k, omHoro mamb-
penia,” u60 BH NPOTHBHOM® ciydak MBI BO3BeJeHieMb Bb IDIIHIHO
BLIODAHHBIA CTelleHn MomeMD saMbuurs k, u k, pyHKIiAME OZHOTO UB-
mbpenia, kakb 510 MoKasaHo OO BB mpeabigyiieMb maparpadb.
na onpenbnenia yraoss B n C mmbems nBa ypasmenia

ki
B4+ C=180°—A; f:k—‘,

2 :
rab  f ecrs ¢ymrmia ore ogHuxbs TOomBKO yraoss A, B, C.
Jderxko Bugbre, wro BB Bagayb = cAMmMIKOMB MHOTO J_Ia:HH@/.
nbrp magobuoctn sHaTh BBH oTAbABHOCTH BeTWIHHY xamzol wam
¢ymkmiit k, w ky, — mOCTATOYHO BHATH BEIHYWHY ¢ HXD OTHO HlH.
TarmMb O6pa.30M b BB DTOMB CIyvab Beamdmua  ABYXD ym%
onpexbagerca uxb cymmoit B4 C n Bemmumnoit ¢ o,rmop it (I)yHIc-

11117[ e HYJIeBOT'O I/IBM’BpeHIH OTHOCHUTEJIbHO JII/[HB](IHIg“ Z)IIPMBHTOB’I)

ke
O
rpeyrombunka. Phmeniavu samatn Gymyrs b : iz B n C, xo-

TOprH ynOBJIeTBOPHIOT’b COBORyHHbIM'b ypaBHe
B4 C—1800 A
k,
[ = T

g -
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. : 3
ITocnbauee ypasuenie momydeno ussb pasemorpbuia apodu -k—‘7
2

HO BMBCTO Hed MOWRHO B3ATH APyrylo Apo0b HyieBoro msmbpenis or-
HOCHTEIbHO JTHHEHHHIXH dIeMEeHTOBD TPeyrodbHuka. Ora uocabausas
TOEHA OBITH COCTABIGHA WAH JaHHBIXH Benmunwb k, m k,, To ecrs
oHa momxHa Owre ¢ymkmieir ¢ (ky, k,) ores k, m ky,. A rak® xakn
ky m k, omroro mambpeHia oTHOCHTENBHO JIMHEHHHIX'D BIEMEHTOBD Tpe-
yroabuuka, ro ¢pynknia ¢ (k, ky) Tomsko Torga 6ymers Hynesoro uambpe-
HIfl OTHOCHTEIbHO JIMHEHHEIXD BIEeMEeHTOBD TPEeYyILONbHMKa, KOTZa OHA
Oypers ommopoxmoo ¢ymkuieii Hymesoro wusmbpenia ormOCHTEIBHO
ky m ky. *) Ilo cBoiictBy ogmopoxHoil ¢ymkuim Hymesoro usmbpemia
nmbeMb TOXIEeCTBEHHO IJIA BCAKATO IPOMBBOIHLHATO IHCTA ¢

¢ (kyy k) = @ (thy, tky).

1
Tomaraa ¢t = %! UONYIAMD TOHIECTBEHHO
1
: by ity
@ (kyy by) =@ (5> 1)’
Fy
; .k
TO €CTh () ecTh QYHKLA OTH OTHONIeHIT %o Mu momems BMbeTo
k . s
¢ (ky, ky) mucars ¢ —7;‘— - Vpasnenie, coorsbrersyromee pascmorph-
2

milo ¢ynrnin ¢ (k,, k,), 6ymers

q(ﬁj—) —g(f),
I,

1u60 % = f. A rakbp Kakb 910 ypaBHeHie, BooOIle TOBOpH, HE HKBI-

: k
BAIeHTHO C'h ypaBHeHieMb [ = - TO IPUXOANMDB Kb cabuymouiemy

k,

BaKIIOICHIIO ;

*) Bw camoms pbub: k, m k, cyrs ¢pyHENim ogmmaroBaro mambpenig orHo-

CHTEIBHO IMHEHHBIX': d1eMeHTOBD d, b, ¢, ha . . . Tpeyrompmmka; crbroBareanno
n
k, (ta, b, tc, tha. .. . ) = "k, = - @

k, (ta, tb, tc, tha. . . . )= t"k, ,
TaKDb 4YTO

O
L
P [ky(ta, & . . . .), ky(ta, t . . . . )] = @ (t"%,, t"ky). /@\@
Ecmn e ¢ [k (@, b .. o) k(e b ... .)] ecrs onno@@ Pynrnia
\\A

HyIeBaro maMbpemis oTHOCHTENBHO @, b, € . ..., TO \

42}
@ [k, (ta, tb, . .. ), ky(@a, 30 .. )] =@ )
; ) %
Camaasg sro ypaBHeHie ¢b IpefBLYIIAME, Haxon% aro
P (('ky, T'ky) = @ (ky, ky),

a 5T0 03HAYAETH, UTO ¢ eCTHh ofHOpoaHAas ¢YHENiA orHOCHTENbHO k, m k, myie-
Boro mambpenis.
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t k

Eean smbero gpodn k—‘ Oynemb pascMaTpuBaTh JApYyIyIo OJHO-
2

HyI0 Apo0b HyIeBoro maMEpeHis OTHOCHTEOIBHO INHEHHLIXB HIeMeH-

TOBL TPEeYTOABHIKA, TO coorBbreTByIOmee eil ypasHenie He Oymers,

BOOONIE TOBOPA, HKBHBATEHTHO TPeOOBaHIAMD 3aJadl, KOTOPHIA BHIPa-

h§

HAIOTCA ypaBHEHieMb i
2

= f. Ypasuenie

k
; g\ vt
g(5) =9
DY
Oy 1eTh SKBUBAJEHTHO TPeGOBAHIAMD 3aJadll TOIBKO BH TOMD CIy-
uah, Korga msn Hero cn Heodxommmocrhio cabayern

Fm:
k‘l
Taxs manpovbpn q by Th - i i
prmbpn, ecnn T ecrb - GyHKIA  parionanbHas
Iy : k,
OTh =) T0. M3h ypaBHOHId (f - )= @ () meobxommmo cabmyers,
2 2
4T0 %'— = f TOIBKO BB TOMB cirydab, Ror,u;a%leo,u,nT'b BB QYHRILIO
o 2

B'b IlepBOﬁ CTeleHm, To ecrTb

IR
7 (k_) _ T ity
ky 1y 1, l;:_ kg =+ nyky

2

rab my, ny, My, n, HE BABHCATH OTH INHEHHBIXD BIEMEHTOBD Tpe-
YTrOAbHIKA. : )
Wrax®, OrpaHmdnBasch TOJABKO pAliOHAABHLIME QYHKIIAMI OThH

4 & my o= myk,
ky m ky, maxommmb, 4ro TOIBKO paseMorpbuie xpobeit 'mna—‘-+ i

nikey - nyky

IIpIIBO,ILHT’b'H&O’b Kb ypaBHeHiIO YKBUBAJICHTHOMY Tpe6OBaHiHM'L 3a-

1
caysab mamoGmocrn sambruTh ero ypanmeHieMb S
@
myf - my  mykey—-mgk, @
nf4ny w4 nyk, \Q ’
s pbmenis cmeremsr ypasreniit OX

QS
B4 C=1800— A A@Q/
h >

=5

zadn. MomHO mOHTOMY Beerga HadlHATH Cb ypaBHeHIZ f = —I/@
O

@ «

ACKIIOYa0Th OAUHD HU3b yriaoBb, Hanpumbps C, momcraHoBKOi



C = 180° — (A 4 B). [lta pbmenis noxydesinaro raxuMb 00pasodh

VpABHEHIA ;

f foure "ZL !
2
rok f; ¢yHEOmia omHOro TONBKO yraa B, mpuxogmresa BechkMa IacTo
3aMBHUTE HTO ypaBHEHie HEIKBUBAICHTHHIML CH HUMB ypABHEHieMb,
gbM®B, BoOOIe TOBOpH, BHOCATCA MOCTOpPOHHIA phmeria. Bb camoms
abnk, pna phmenia sroro ypaswenia HeoOXOZUMO BHpasuTh BCh Tpu-
roHoMeTpuieckia ¢yHkminm yriaa B wepesh ogHy ms®h HHEXB, HampH-
MEp®, wepess sinB. Ilpm sromb momywaiorh BOOONIe ypaBHEHie, BD
KOTOPOM> MCKOMAS TPHUTOHOMETpHIeckasd (YHKIS COJNepPHHTCH IOLb
sHakaMm pagukana. [lna yEmuromenia sTHXB pajuKalOBh UACTO OBI-
BaeTh HemsdObmHO mepefitm ork pbmaeMaro ypaBHeHifS Kb YpPaBHEHIIO
HE3KBHBAJIEHTHOMY Cb HEMB. OTO O3HAYAETH, YTO MCKOMBIA TaHHOU
3aa9l CBASAHBI Cb HCKOMBIMH HBKOTOpPOH Ipyroil sagadm TAKIMb
00pa3oMbB, IT0 PaIiOHAJBHOE ypaBHeHie, KOPHH KOTOpParo CIywkalb
orsbroMms Ha mammEylo 3amady, Oymerns comep:Earh I Takie KOpHH,
KOTOpHIE CiIyxalh orBbroms Ha mpyrylo samady. Muorgma, Bo m36b-
JaHie yKasaHHHArO BaTPYAHEHid, BBOAATH HOBBII BCHOMOTATEIHHBLI
nemspberues, maupumbps, BMbero sinB  mmpyrs tg—2—, HCRII0YAL
mra aroro sinB m cosB mpm momomu momcramOBOKB

B : B

5 Ty A il

2tg 5 I Sy

SRR s e e i b s v _—_—._*_» .

B ‘ . B

1-tgt T-f g5

sinB =

Ho m B®» r1OoMB cmyuab, korma oroHuarenrbHOE YpaBHeHie,
n3H KoToparo oupexbirgerca TpuroHoMerpmieckas ¢yHKIL yrioa B
min yraa C, skBuBamzeHTHO TpeGOBaHIAMB 3aJadd, CTEIEeHb HTOTO
ypaBHEHId MOKeTH OKasarTbCcd OONbIIe UYHCIA PAZIUMHBLS 1COMEMPULe-
ckurs pbmeniit samgadm, T. e. UNCIA HEPABHHIXD (WIH HEIOJLOOHLIXD)
MeEIY Cc000I0 TpeyTrodbHUKOBD, yI0BISTBOPAOMIXS TPeOOBAHIAMD 3a-
JAaun. IT0, KaK'h yBUAUMD, Oypers Mex Ly npounys uMbre mbero, korga
ky m k, cyrs QyHEI[IE CUMMETPHYHEIA OTHOCHTEABHO b ¢, Hanpumb,
KOT/LA kl;b+c, ky=rstr. mma ky=m,, k,=l~+h—+th, o r. 1. §00 ;1
STUX'D 00muxb 3ambuaniii mepeifizeMsd Kb pascmorpbuio or IX'D
CILy4aeBh. Qf b)

T
§ 9. Nepswiit cayyai. Pymnuiu ky w ky cummenpuni o @mwo buec.

IIyers AB,C, Gymers ofunsb b TPeyrodbHE, , YIOBIETBO-
PAIOIUXD TPeOOBAHIAMD 3aTaqIL;

(CERI

ky

~—— OKOHYATEeNbHOe ypaBHeHie, m3® koroparo onpexgbaserca yroas B,
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1 IPeANOIOKIMD, UTO CHCTEMA ypaBHOHilH

B4+ C=1800—A; f‘:—%—
2
SKBUBAJICHTHA cucremb
B4 C=1800—A; (p(—;:-‘— B) =0,
2

TAKb YTO HOCTOpOHHHX'L phmeniit me Oymers m HE omuo pbmenie
ne norepano. Ilocnbania nsa ypasmenmia ymosuersopaiorca upun B —
—= B, u C = C,, u6o rpeyronbuunxs AB,C, yxoBiersopsers rpe6o-
: k :
BaHiaMb samaun. Taks Kakb k—‘ ecrh QYHKIIA CHMMETPUIHAL OTHO-
2
curenbno b m ¢, 1o f Gygern (yHKIH CHMMETPHYHAA OTHOCHTEIBHO
B n C, cabposarensno B n C Bxogars cuMMerpudHo Bb 00a IepBO-
: k
HavanbpHbl ypasHenia B4 C =1800 — A, f:T‘;l—7 a BB TAKOMB CIYy-
! 2
4ah MOKHO IOMyUnTH OKOHYATEIBHOE ypaBHeHie mxasa ompembiaenia
yraa C T09HO TaKUMB Ke IyTeMb, KAKUMDB IOIYdYeHO ObLIO OKOH-
varejrbHOe ypaBHeHie mua onpexbirenia yrma B, raks uro mus ompe-
mbrenia C Gymems nmbrs OkomdarenpHOe ypaBHeHie

k, ry
q) (7;2—’ O) -——0.

Orcioma Bugumb, 970 OKOHYATENbHOE ypaBHeHnie g yraa C
Oymers TO-me, 4r0 um mua yraa B. Ypasuemia

B+O:180——A;f:—;:—‘»

2

yrosiaersopaace npu B=B, u C=C,, Oyayrs ymoBIeTrBOpATHCA H
mpu B=C,,, C=B,,. Ho rpeyroasuuks, BB KoTopoMb B = B,
C = 0,, nogobens rpeyronpuuky, 86 koropoms B=C,, C=B,, cab-
JOBATENBHO, JBYMb pasiIHYHBEIMB 3HadeHiams B, m C, yrma B co-
orsbrerByers ogHo Tonpko phmenie samaum. Kennm » ects 4uc
pasnumgubxs phuieniit samadnm, TO YMCIO PABTHIHHIXDH 3HATCHIH B@
IerTs BOOOme 2x m, ciabmoBaTeIbHO, MOYKHO ONRHIATH, ITO U C/ Hb
OKOHYATeIBHATO ypaBHeHif orHocmrenbHo B Gymers paBHﬂg)‘v\\\ ‘

. e
6b MOHUBHTH CTENeHb ypaBHeHid, saMbrums, UT0 pa 9@ e
. W
roh p mocTosSHHOe, H BB KOTOPOH KamIOMy 3HAYEHIIO ,quBm coorsbT-
creyers oupegbiennoe C=C,=180°—(A 4 B,), 6 B TaKKe IMBTH
BooOIme 2% pa3IMIHBIXD BHAYEHIA, KOTOPEHL ® aforcad JIpyI'b

: m m
OTh JApyra IOmMapHO TOJIBKO 3HAKaMH, u6o KaxaIoMy 3Haqenuo—~—§ﬁ——

—B”?.

i L
910l pasmocTn orBbuaeTh Apyroe ed 3HaAUEHIE — A Tarb
P 2
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KAKDL KOCHHYCH 0CTh ¢yHEMmiA, He mswmbrioiiadcs cb maMbreniems

2p
3Haveniit. Keam BB kavecTBb BemoMorarendbHO HemsphceTHOI BO3b-

3HaKa IOyI'm, TO COS( ) 6}7}16'1"'1) uMBTE  TOIBKO 7 PasiIMIHbIXD

MeMB  COS (—2— » ok p npunmuno BHIGpaHHOE YMCIO, TO CTENeHb
P
VPaBHeHIZ OTHOCHTENBHO 3T0i HemspberHOil BooOue Oymers paBHa n.

Jlerko Bugbrp, 9ro p BHITOJHO BOOOIIE B3ATH pPABHLIMG HAMU-
MenbuieMy kparsomy d Bebxb ancern, ma Koropnia abawres yroan B
Bh ypaBHEHIN

e
s

IIycrs, Bb camoms mbab, f 6ymers ¢yHKumis panionanbnas oT-
HOCHTEIHHO TPUTOHOMETPUIECKUXH (QYHKIIH yINOBH

85 =95

a cabmoBaTenbHO W OTHOCHTENIBHO TPUI'OHOMOTPHIECKHXD — PyHKILl
YTIOBD

ouf A e

S1. .S
b Beh s mbapia gmenma.

Beb arm rpuromomerpmueckii QyHKIIHE BHIPABATCH PAI[IOHATBHO

BB CHHYCaXDb I KOCHHYCaXb yIVIOBD —- H —=) rnbh d Rammemsmiee
KpPaTHO® UHCeI'B Sy, Sy, . « « . . , TAKD ITO f OymeTH pamiOHAIHHATL
’ ; .
$yHEIDIA OTD Si == €08 —-» sin —=» cos =+ Ionomunsb
B—-C - E
. S
uMmbeM® U3HL 9TOr0 PABEHCTBA W PABEHCTBA P{Q}
%
B4+ C=180°—A S
A
A J A R
B:90°—(—2——dx), C =900 (—2-—+dx Q
2l

. 3“0‘ k
Brecsa aru Bripamenia mma B u C b ypamg%@%f :_IEL’ noxry-
Sa BN 2 :
4iMb mocah mpocTHX® mpeobpasoBamniit %

f (sinz, cosz)— Ei—’
k‘l
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ok f pamionansras ¢ymkmiz o sing m cosz.  Mu mokamenMs, wro
glnx BXOJLI/ITT) B'H f TOJIBKO BBH YETHBHIX'L CTEINeHAX'D.

JBicTBUTONbHO, MBI MOMKEMb HOMOKATH

M, + M,
f (sinz, cosx) N, 4N,
rab M, m N, cyrp nbabia pamioHadbHEISL (YHKIIH OT'b SinZ o COSZ,
CONepMKAILfA SiNZ TOIBKO BB YOTHHXH cremeHaxs, a M, u N, — ra-
Kifd ke QYHKIIH, COAep:Kallif SinZ TOABKO BB HEYETHHIX'H CTEIEHAXD.
Taks xak® [ ects ¢ynrmia cummerpmynag orHocureasno B u C u
nepembumenito 6ykss B u C coorsbrersyers mambrenie smaka x, 1o
f (sinz, cosx) ecrb PyHKUig, He H3MBHAOmMAL CBOEH BEIMIIHBL OTH
usmbuenia # Bpb—a. IIpn rakoms usmbuenin x, ¢yHBUifZ Cosz He H3-
mbugerca, a sinz nsmbugers smakb, crbpoarensmo ¢$ymkmin M, u
N, we msmbraorca, ¢pynkmin M, u N, wusMBHAOITD TOIBKO B3HAKD.
Taxnms 06pasoM®b 0Ty IHMD

+M M,—M, M+M)+M,-—M M,
N, +N, " N,=F, N AN)+®-F) N

T. €., ecim HBKOTOpHIe UIeHBI UHCINTeId M 3HaMeHarTels (yHKIIL
f(sinz, cosz) comepmars sSinZ BH HEYETHBHIX'H CTENeHAXD, TO Takie
WIEHH MOTyT™h Onrrh orGpomennt Gess usmbrenia Beauuunnpl @yHKIiT
f. Takumb 06pasoms MBI BipaBb HpeIONIOKETE, 9TO BH ypAaBHEHIN

f (sinz, cosz) =

£ k,
f (sinz, cosz) = T
2
sinz BXOZUTH TONBKO BH YETHHIX'B CTeNeHAX®. Sambmas sin’z wepess
1—cos%z, nonydumb (Gesb MOBLINEHIS CremeHyu YpPaBHEHIA) OKOHYA-
TEIBHOE YpPaBHEHIe

f{cost) — —k—‘—’
F,

CTeneHb KOTOpAro GyAers paBHA YHCIY PA3IMIHLIXD phureniii sagadi.

L pumnuanie. Eam,u;aa usn Pynrmiit cosBeosC, sinBsinC; tgBtgC
He nsMbHAETH CBOEHl BEIMYMHEL OTH nepeM'BmeHm OyKBD B'x O éﬁ
OTOMY KamkI0e 3D HTHXD npomsBefeniit  mMmbers TONBKO n P é'z%uq-
HLIXD 3HAYCHIH, ecan sagaunm nMBIOTH 7 PasIHYHBIXDL 3HAT . Or-
croa cn"snye'r'b 970 MBI TONYyYUMB ypPaBHEHie CremeHm %{g He 2n,
ecin BMbero aByxnb nemssbermbixs A m B BBemems nnb B'Iscmbm

C Q\é\t\j
5 = % @ %—__yI/IT .
o

1. Tann: A, p, A. Tpebyerca naiirn B u C. 3agaqa p’ﬁmena Bb § 4,

B
cosBeosCU=z; sinBsinC=y mn CO8-—5-COS5-

IIpmmbprr.

opumbps 2. Benomorarersnas HeusB'IBCTHaH ecrp tg— tg 5



9. Hamsr A, d, l,, Tpebyerca maiirm B u O

Phmenie:
da ke bsinC  sinBsinC
acos 9= acos—5—  sinAcos—s—
ITonaraa
; BLIQ—
=

I IIpmHIMasd BO BHHM&Hie7 qTo

B4 C =180 A,

B:%L(%_ﬂ;czwu(§+ﬂf

HAXOIHMb

ITOHTOMY

A A A A
; P Cricd E st Lol g B iy
1, cos( 5 x)cos( 5 -}-x) cos 5 Cos*r—sino-sin’z

a © o sinAcosx . sinAecosx
cos2r—sin?—
sinAcosz

Takums o6pasows mMmbeMn KBajparmoe ypaBHeHie Jas ompe-

B—C,
2

nbmenia cosx = cos

3. Mamer: yroas A, cymma memians m; +m, u cymma hy'4h,
pascrogHiii opromenTpa orh cTopoHs b m ¢. Haiitn B u C.

Tak® Kakb cymMMma ny—m,, OyAydl BHIpameHa BH CTOPOHAX'D
Tpeyr‘oanuRa CONePHKUTD ABA paguxana (§ 3), a U3b IBYXD BHIpa-
wmenii 4my® + 4m,2 @ mym, TepBoe He OymeTh  COLCPEKATH pamn%
JOBb, & BTOPOe COLePHKHTDHL TOIBKO OXUHD, TO BMECTO O'I‘HOIHQ%
(lnl,—|—7m):(hb’+hc’) PascMOTPEMB  YUOTBEPEHHDLII KBaJpaldb 610@ T-

IeHI : o
4(7);;,—-}—1;20)2 o Amp4m,2 Sngmre 1 4a4-0>-

(RS R )? SRR T (RS

A
8V4a4—{—2az h2-c?) 2(1,4_*_04)&7%@%%
Ul 'y N ()
v )

Orcona, coobpasysich ¢b pasencrsaMu. § 3, yeMarpuBaemn, 1To,
mo sambub b m ¢ wepess sinB u sinC, wams npmjercs pascmarpu-
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BaTh pANL BLIpamenilt, koropa Beh CyTh pamioHANBHBIA  PYHEIIN
ore cos(B—C)=cosz, a mmenno

(cosB—{—cosC)*:%oszl};ggcos%B——;g:[1+cos(B+C)] [1+4cos(B—C)]=

-

= (1—cosA) (1+4-cosz)
(sinB—4-sinC)?= (1-4-cosA) (14-cosz);
sinBsinC= —%— cos(B—C) — ——;—— cos(B+4C) = %—cosx =+ % cosA.
Ymuomuss 065 wactim 9r0oro paBemcTBa Ha 2 W BHIITA W3
IpeALAYy Iaro, Haiigemsb

sin?B - sin?C = 1 4 cosAcosz.
Hanke,

sin?Bsin?C = % cos*x —[—% cosAcosz -+ —1—— cos?A |
sin'B + sin*C =(sin?B—4-sin2C)? —2sin?Bsin2C _—_-(cos2A— %—)coszx-{—-

—+ cosAcosz 41 — —;— cos?A.

Hoxssysacy srumm paBencrBamMm u  3aMBHEBL BB paBeHcTsb
(1) @, b, ¢ gepess sinA, sinB, sinC, momxyanms

4(my—-m, )2 _’ p—4-vcosz - Vrcosz +ccosx+r
(hy'+h') v 0082 h,COST4V, :

ok @, v, By Vi T O T nspheraba (I)yHKmH orb A. Bosseimas 06h
qaCTH HTOTO ypaBHeHiS BB KBajpalbh, HalileMb KBaJpPATHOE ypaBHe-
Hie s onpembnema cosz. 3amaab Oymyrs coorBbrerBOBATH rom@
15 3mavenia cosz, Koropea obpamaloTh abByo wacre mocab
ypaBHEeHifl BB TOMORITONLHOE THCIIO.

N
4 m 5. lHomoGuriMs ke obpasoMmb yObmmaemed, TI rQ%meme
TPeyTOIbHIKA 1O JAHHEMD A, ha+hy w I, mpuBommT ﬁ&ﬁ/ phmemniio
ypasuenis 1-ii cremenm ‘orHocmrTenbHo cos(B — C) ‘11‘0 phimexnie
TPeyTrOIbHUKa 10 JaHHBIMB A, hy —+h, u hy' +h,' @@ﬁe HEBO3MOEKHO,

rak Kakb (hy—he): (' 4 h') = ctg%— tgA, @ yrors A ompe-

nbaserca ormomeniems maHHBIXD My—+-h, m Wy-+h', n He Momers GHTH
3a71aBAEMD.
(Oxonuanie camdyems).



187

HAYYHAA XPOHUIKA.

HoBas namnoyra naramsania. Mexny MHOIOYHCIEHHBIMI, TpeMH-
poBauneiMu - Ha Ilapmmckoil BeicraBkb, msoGpbremiamm, obpamaers
Ha cebs BEHMMaHie HOBaf JaMIouka Hakamusania Nernst’a, mpodeccopa
¢usmaeckoii xmmin Ierrmurenckaro ymmsepcurera. ITpusogums sabes
Brparnh comepmanie moxmaza 00 HTOMB M300pbreninm, MpOYUTAHHATO
Hepucroms BB npomroms roxy b DBepmmabs.—Kaxbs ussberno,
OOmblIas dacTh Iydeil, MCIyCKaeMBIX'h yrOABHOH HHUTHIO HHHDB yrmo-
TpebiageMoii  TAMIOYKNI HAKAMNBAHIA, UPHXOMATCA HA JOIIO Iydei,
npeBoCxOIAnXs 10 Aaunah Bomxusr cbrosoie myun. Tombko 3%/, Beeii
DHEPIIH HCITyCKaeMOR Takol maMuodkoil maors cBbrb, 970/, we Ges-
HOJIe3HO mpomajaiorTs. Teopermuecku MOEHO OBLIO OB TOCTHTHYTH
TYYIIIXD Pe3yIbTaroBh; IIA HTOrO0 JOCTATOYHO HATPHTH IaMHOYKY.
Ho ma mpaxruxh . sro mHeBHIOXTHNMO, Takh Kakh HU yTONBHBIA HI
OOBIKHOBOHHBIA METAININIOCKIA HUTH HE MePeHOCATH BHICOKHX'D TeMIIe-
paryps. Ilosromy mpod. Heprern crams mckarh Marepialdb, HCIYCKa-
ol mocTaTovHOe KoamdecTBOo cBbra m marpbpajomiiica TOKOMB IO
IOCTATOIHO BLICOKOH TeMmeparypsl. 9rnMb TpebGoBaHIAM®b, Kakb OKa-
BHIBaeTCA, yAOBIeTBOpAerh okmch Marmis (Magnesumoxyd). Oro se-
MIeCTBO OCTABAACH XOIOMHBIMB HE HIEKTPONPOBOAHO; HO CTOHTH Ha-
rpbrh MAIOYKY, TPUTOTOBIEHHYIO W3 HETO, 10 KPACHATO KaleHif, m
OHAa HAYUHAETH IPOBOAUTE TOKH, KOTODPEHI BH CBOW oOdepenb Harph-
Baerh ee 1m0 cosepmenno Gbmaro kamemig. B® TakoMb cocroamin
narodka memyckaers ocubmmrensno Ghmmri, pasmomMbpubri  cBbrb.
Hanpaxenrocrs BXogammuxs BB 9T0TH cBETH rydeil npnbrusnrensHo
OAMHAKOBA JIJIA BOJHEL BCAKOH JAMHEI, Tak® 4r0 cBbrb oTOTH NpH-
Omusmaerca kb corneunoMy. Jlma mpakTHKm Takag JIaMIOOYKa ObUIA
menpumbanma, moka He ypamock uszobpberm mpmemocoGmenmia A
nepsonavanpuaro Harpbsamis mamoukn. Mmpr mpusogmm®n 3mben omm-
caHie 0JJHOTO U3 TAKNXH Ipucnocobneniit, n3o6phreanaro caMmms mpod.-
Heprcroms, raxs manbonbe ocrpoymuoe. Bors nmpuamunns ero: rhiro
HAKATUBAHIA, T. €. MaToIKa Maruig, nombmaerca Bb doxych mummmamzpo-
mapaboInIeckaro KOTOKOIA, Ha BHyTpeHHei croponb xoroparo mpo-
XOAATH 000pOTH TOHKOH mrarmHOBOM mpoBomokm. Cmepsa TOKB, KO-
TOpHLA HEe BB COCTOAHIN WPOHTH Yepessb NMaT0uKy, HOTeYIeTh IO HTOM
nposorokb m marpbers ee. Mcuyckaembis e1o aydm co6npalo'rc;;p§/

Ppoxyet m marphsaiors namoury. Torga TokD yerpemasercs 4epesn
Hee m oma maummaern cebrureca. Bn ro me mpema srorm It
TOKB IPOXOAUTEH 110 moMbmennoMy TyTh e BB uwhnm ceferonny;
nocrbanifi BrATMBaeTH TOTAA CBOM CEPHEYHHKD, Kb KO y mpu-

KpBIUIeR's BHIIEYIOMAHYTHIH KOTOKONL Cb INIATHHOBONR HPOBOIOKOI.
Taxmms 06pasoM®B IPOBOTOKA BLIBOJAUTCH M3B  IBOI-31\KOIOKOID HE
mbmaers cBbry namoukm pacmpocTpaHATHCH B% CTOPOHBL.—
Jamnb Hepmcera mecommbrno npumammemnts ymee He Menbe
onecramee, vbwb, Hanp., Aysposcknmb ropbiakaws. Hbre neobxomu-
Moctu mombmars rhino makammBamia BB paspbikeHHBIT  BOBIYXD H
kpoMb TOoro momydaercda mpm ynorTpeOleHIm 9TOH JIaMIBL IPOMaTHAL
SKOHOMIfl 9IeKTPUICCKOHl dHepTim.
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: Jkcnenuia reprora Adpyuukaro. Kaks coobmaers »Globus* srene-
AU Tepriora AGpynukaro BepHyIach H-10 cenrabps b Hopserio.
SUMOBKa Tpomcxoaraa ma zemih Dpanna-Tocuda, monsn 81°5" chbs.
mup.; Xonoas pocrrrs sabes—52°C. Bw maprb Geutn orny apresnt
Ha cOo0akaxb 3 DKCHeINIIN HA c¢hbBep®, 3B KOTOPBIXD OfHA 1.0THOIA;
apyrad. nocruraa 83% a  Tperbd, OB HPEABOANTENLCTBOM > KAIM-
rafa Cagni docmwnaa 86°33'. 9ro camas chpepras LOHLIES 10CTHTHY-
Tad TOYKa, Takb Kaxb Haucensn gocturs 869147,

Tenedonuposanie Gesw nposososs. Capn W. H. Preece coofuimns
nepasuo cexninm A. Bpmranckoii Accomjanin s Bradford's o6s ymaq-
HOM'B ‘TejaeOnHpoBanin Gesn LPOBOROBH Ha pascroamin 6-—13 kumo-
merposb. - Tenedownposanie  mpomsBOIMIOCE Wah HOBEPXHOCTHIO
MOpd, eb oaroro Gepera Ha apyroit memmy ocrposomMs Pornumms n

‘C'f‘)B. Geperoms Mprangiun. Ilepsee  onsrrst reregoHMpoBaNiz  6esb

IPOBOMOBS Gbrrm mpousBegenst Bb 1894 1. v IMormanmin. (Klektro-
technische Zeitschrift). .

OnuiTel Tenerpaguposawia 6ess nposoposs. Bwn Tapmh (I'cpumamia)
¢'hb BepmuHbl Bpoken®s mpomssopmmick HECKONBKO AHEH TOMY Haszaihb
C'h. BOGHHOIO IBIBIO ONLITLI Texerpaduposanis 6635 HPOBOAOBH, KOTO-
poie ypamucs Buoanb. Cmauama temerpaduposann mo Victoriashohe
(na_pascroaminm 25  kmaomerpoms), a sarbme mo Kyffhiser’a (sa 60
KIIOMETPOBD), A. Iops (Lerrunrens).

PABHES WBBBCTIS,

28-r0 cemrabpa c. r. npu Bpecpapibckomsn yrusepcmrerh or-
KPBITD  (fU3uMeckii. uncmmumyniy.

Ors 8--11 aBrycra wn leifimexsbeprh sachbmamrs  18-wwi  cansds
nmaenkaro  Aemponomuneckaro  Obweemsa. Cubpytomiii ewnbsgs Oympers
nponexognts Bh Lerrnurentd.

Koponescrkoe O6mecrro (Royal Society) ocmosamo, mo 3&}%@-

nio nokoiinaro , pusuka  npof. Hughes'a, unwmepnaionassnyio npemio.

Eskeronno Gypersb YeKaHHTLCH MeOAds CH TOPTPETOMD IOKOM HEIY

MeIalh OyAeTh BBIABATHCA JIUIAMD, IDeICTaBIBIIIM b ca@@ ATeJIb-

HYI0 paloTy 110 SIeKTPHIeciBy, MATHUTHAMY HIH 10 UK HPHTOHe-

HIAMB, 0e3b Pasiandis mojaa W HANiOHAIBHOCTH. %N
8

O
) 134ro itona mpomnexoguno Bh Bepnnuab ocsa @ 1ePEATO LUMUUC-
craro unennyme yrnsepenrera. Hosoe smamie &6 B 1.650.000 ra-
porn(oxomo ' 800.000 py6neii) w :mHnMaeTT)%}’ 000 &B. MeTpoB®
npocipanctsa.  Haywneil nepconamrb cocronts BbH HACTOANIEe BpeMs
na3b 15 wenosbrs (3 mpodeccopa m 12 accuerenrons). (Hochschul-

Nachrichten).




SAIIAYU NJId YYHAHOIUXCH.

Ptuenia BcbXb 3aj4a4b, NPEANOHEHHBIXL Bb TeKyuems cemectpb, GyayTs
nombuwenst BB cabpywouiems cemecTps.

. %o 625, [Hawmnr npamsia AB, ACn AD. Yepess pannyio rouky K
HPOBECTH OKPYKHOCTL, BCTPHYAIONYIO JAHHBIA HpPAMEIS Bb TpexXb
TOUKAX'D, 00pasyIoNIXD TPeYyrONbHIKD, HOLOOHDIR TaHHOMY.

. Axexcandposs (Tambosm).

Ne 626. Ecim A’, B'. (' cyrb coorsbrerBeHHO TOUKH Kaca-
nis eropons BC, A m AB tpeyroabnnka ABC cb»  subsnucan-
HBEIMEH OKpY:EHOCTAMI, nMbomumu nenrpur 86 I, , I, , I, To mpaMbia

AL B g L nepcchrcaro'r(:ﬂ b nenrpb okpymuocrn I, I I, .

(3ammers.) . E.
Ne 627. Ilokasarn, uro

abe vy ry v ha by by, cot, 52{ cot, ~2B— cot —QQ — 8p383,

kb a, b, ¢ — cTOpoHBL,—74, 73, ¥, pajiyCHl BHEBIHCAHHBIXD KPYTOBD,
— ha'y My, b, BEICOTH, A, B, C yrast u S nuomaib TpeyrolbHHKA.

~

A. Iowywruns (3HaMeHKA).

Ne 628. Phnmire cmeremy. ypaBHeHii :

—yr=2
@+y+2) (@ —y+2)(y+2—2)(y+z—2 =576
y—z=—1.

B. Hlawwuns (Cr. Y pronnuckad).

Ne 629. Phmomures ypasmenie :

22y g8 =DBa? (x— 1) (2 +2) (a2 — 2)* J\&O/

45/;

\

(3anmcTB.)

Ne 630. 50 srementoss Jlamiems cb anercrpo,u;BH %}1 CHIIOi
BB | BOIBTH W CONPOTHBIEHieM® BB 1 oMb coemune oe*x'la,t[OBa—
rexabHo. CUKOIBKO TaMIrh HAKAIIBAHIA, coe,tumemm@b xapanueano,
MOEeTh  IIHTaTh Taxad | Garaped,  ecim usBbor TO  9TH  TAMIEL
TpefyIoTh PIeKTPOBO3OYANTENBHOM CHIBI BB DO RONBTD M CHIBI TOKA
e 0,0 ammepa, a COUpOTHBIEHIe BDL HAKATEHHOMD COCTOAHIN paBHO
50 omamb?

(Banmers.) M. I'epbarosckii.
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PBHOIEHIA BALAT®D.

Ne 512 (3 cep.). Ilpoussoavnasn moura - M - oxpyscnocmu  padiyea r,
anucannori 6y xeadpans ABCD, coedunena co ero sepuunanu. Joxasams, wimo:

t)?AMC —+ tg*BMD = 8,

AM' -+ BM' 4 cM* L DM’ = 52",
IIycrs O uenrps BHECAHHONE BH KBAAPATH OKPYHRHOCTH, I 1yCTH
cropount ksajpara AB, BC, CD, DA racaiorca oxpymnoctn O co-
OTBBTCTBeHHO BL TOYKAXb K, F G, H. Bsememb 0003HaYCHI:
AN 'y BM =g - COM & DM::.u; L MFH="%, }AMC=23,

/BM]):\(. Torma (myerb rouka M newmnrs BHyTpu yraa FOH).
MG =3sin + ( £ GOHA LMOH)::an ( 2+21) 2rsin(z—{-o{)

~

ME — 2rsin%([_E()H~ L.MOH) = ?rsin(»z '—a) ((1)

MH = 2rsinx; A0 =0B=r 12, AC=2r2
Msn rpeyronbuukosb AMC, AMD u DMC nvmbems (em. (1)):

a4 22 =2 40° 42 MO’= 6r? (2)

24 ur=2DG 42 MG* = 22 4 8%in? ( ;i —+—a) (3)

a4 ur=2 MH® +2 AH® = 21 4 8r¥sin’a. (4)
Brrunras man paBencrsa (3) paBeHCTBO (4) IONLYIHMD :

z“‘—x'z::Swf?[sin? (—Z——}-a)—— sin?z ] e 8r2sin(~} -+ 21) sin ;; =

8n2 T : 5
= 7 mn(ﬁ—{— Qa) (f}é/\@j

Cromupn pasercrsa (2) u (D) nocas BossbIIeHis 06%14)(1;@@61(31&
KQ#Jar0 M3h HIXD Bb KBAaJpParh H COKPATUBD HonyquHoe échBo
Ha 2, nmbewms :

= \4\&
2ttt =rt [18 + 16s1n2 +2a
Touno Takike U8B TPEYTOIBHUKOBE DM A HaXOUMb:
y + u? =.6r?

Pt =224 8r2sin2(—2— — Qa) .
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ITpucoepnuas xb SHTuMB paBeHCTBaMB paBeHCTBO (4), MBI mocwb
npeobpasoBamiil, aHATOTMIHHIXD BLIMIENPUBEJHHBIMD HAfigeMD :

Yt = r4[18+ 16@:@(% e )] o 74[184— 160052(% 4¢ 2«)] (8).
Cnoxurs mouneHno paseHncrBa (6) u (8), mmbems :

syttt ut =AM 4 BM + CM* +DM* = 521,
Tpeyronsaukn AMC u BMD maors:

& a2 —AC” ;
cos LAMC = cosf} = S
uin (eMm. (1), (2)):
6r2—8r2  — 2
i 2z | a2 ®)

Touno Taxke HAHTEOMD:

7-2

cos L BMD = cosy = (10).
Yu
Hsb paBencrsb v(8) z (9) cubryers:
122%— 1t 2u‘2_7-4 2222 ) 2u‘2 O 27-4
gy T Y ey (11).

rt rt rt

Bospricus®s 065 wactm pasemcrBa (2) BB KBaApalh, BEUTI H3D
HOTYyYeHHATO PABEHCTBA INOWIEHHO paBeHCTBO (6) H COKpaTHBH
HallIcCHHOe paBeHCTBO Ha 2, mMbeMsb :

222 — Or* — 8risin? (—} -+ 90t ) (12).

ABATOIIIYHEIMG IyTeMb U3h paBeHCTBH (7) u (8) MOKHO HafiTi,
g0 e

y2u? = 9t — Br2sin? ( I 2a ) =9rt— 80052(71:— + 22 ) (13).

Cumomuss mowrenno pasencrsa (12) m (13) u mogcrasm (ai-
JeHHOoe 3HadeHie cyMMer 2222+ y*? BB pasencrso (11), H%ﬁi:
tg%B 4ty = tg?AMC+ tg* BMD — 8, A0

P i o\ \
Kasunoerxs Todacananiexoss (Bagy). A A\

- | S
Ne 568 (3 cep.).. Puwums ypaswenie: 4\@\/

Vo34V 37 3=2Vz—V3 14/ w3202 3 460437 3.

ITepeneca Beh unenn: ypasmenia BH mepsyo 1actb m sambuas,
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g0

Var—8=V V3. VzivV3ys —3y3 = Vo ik V5 1 1/1?+x V§+ %’

IpPHBOJUMD €ro Kb BHAY:

Vo= v Vo Vo Vo Va4 8 2 Varoe V3 H6rt Vi) =
=Vz— V3 [1/3:—}— ]/—3_—1/:52—{-:17]/_3—{—5] ;

OTKYZa WIN

Vot V3 =Vatay343,
et V8 =224= vV 3+43.

Phmas 510 KBagpaTHOe ypaBHeHie, HAXOMIMD!:
x:%—(l R S VORTEY -—8).

M. Huwoaaess (Cesacromons); K. Hlsapudeprs (Cenacronoms); C. M. P. (Hn-
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