VYEBHEKE ® YYEGHLIE HOCOEMA AOA TPYADBOH WKOOH

128

J1. K. TIEPEJIbMAH

MPAKTUYECKME 3AHSTUS
IO TEOMETPUHA

OBPA3LLl, TEMBI U MATEPHAJbI
A1 YITPAXHEHUU

IlocoGue ans y9aipx H yJanExcd

K TOCY AAPCTBEHHOE H31ATEJALCTBO
: MOCRKBA - - 1923 - - TIETPOIPAJ




YYEEHRKN K YYEEHNIE GOCDEKA AnA TPYACRON WKOAL
« 126 -

1. U. NEPEJIbMAR

NPAKTUYECKUE 3AHSITHUSA
110 TEOMETPUU

OBPA31LlI, TEMEI U MATEPHAIJHI
st YIIPAYXXHEHUH

[Ioco6iie aasA Yyanpix H y4amuxcs

C 38 ueprenammu

‘ .

IrOCY [APCTBEHHOE H31ATE.ILCTBO
MOCHBA - - 1923 - - TIETPOIPA.L



PETTIL LTS
mn,
-

'.

(’J rAnp(naﬂlullul '-
_-' 3 Aom€ AbCinbo

(v pedur )t
y HL ‘B'yxapuua £

. N, T Pk

.-‘

=
.‘-----.---..--1"'-.

Tua Ne 6426. 10.000 se2. ill. 24. VII. 23 [lerpooGanT. N 8585




[lpeaucnosue.

B 310ii KHHXKKE HMEETCH B BHAY JIHIUb YCBOEHHE
paKTHUECKOr0o MaTepHaJga IIKOJBHOH reome-
TPHH U HE 3aTPAarmBaeTCsd BOTPOC O NPOXOKIEHUH TeOo-
peTHYecKoro Kypca, OOOCHOBBIBAaIOLErO I3TOT MaTe-
puan. ABTOp noJaraet, 4YTO HE3aBHCHMO OT TE€X H3-
MEHeHH1, KaKHe NOJ/DKHO NpeTepreTh npenopaBaHHe
TEOPUH, CJefYeT HCKaTh CNOco0OB yJYUILIHTbH YCBOe-
#ie (HaKTHYECKOTO MaTepHaa reOMETpPHH, JaNeKQ He
yAOBNETBOPHTEJNBHOE [MPH  HBIHEIIHEH [OCTAHOBKE
oOyuenns. B kauecTBe TaKOro CpPEACTBA 34E€Ch BbI-
JBHUTAIOTCS YNPaXKHEHHA B PeIUEHHH 3aJay C peant-
HBIM COJEPIKAHHEM, — 3aHATHE, KOTOPOE JOMKHO HMETh
TaK¥Ke M BaxHoe o0011eobpa3oBaTe/bHOE 3HAuEHHE.
ABTOp nmaetr noApoOHbIE NPAKTHIECKHE YKa3aHHS OTHO-
CUTENBLHO TOro, #3 Kakux obnacreit mMmoxert OLIThH IO-
yepnaeM wMarepuan A MOAOOHBIX YIIpaXKHEHHH u
Kak ero cnenyer obOpabatwiBaTh. OnNbIT COCTaBAEHHS
CHCTEMATHYECKOro COOpHHKA TaKMX 3ajay MpencTa-
Baser ,Hoswmit 3agaunuk no reomerpun® (l'oc. Man-Bo,
2-e u3n. 1923).
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Merpuueckasn cucrema mep.

Metp (= 40-MuAIMOHHOH JOJ€ OKPYXHOCTH 3€M-
Horo wapa)=—=10 nenumerpam — 100 canTHMeTpam —
1000 MuanumerpaM. :

Kunomerp =— 1000 merpos = 0,94 BepcTHI.

I'pamMm — Becy 1 kyOHMueCKOro CaHTHMETPA UHCTOMH

BOLbL.

Kunorpamm — 1000 rpammo — 2,44 ¢ynra. ToH-

Ha == 1000 kuwaorpammMoB.

Jlurp - 1 ky6buy. neuumerpy (= 0,081 Benpa =
0,038 rapHua').
Tabanua nepesoaa mep.

MeTpsl | AKHMB  QyTh! CaXeHl  apIULUHb BePLUKH
1 - 39,4 3,28 0,49 1.41 22,5
0,025 | 0,083 0,012 i 0,036 0,57
0,304 12 1 0,143 0,429 6,86
2,13 84 7 1 3 48
0,71 28 2,333 0,333 1 16
0,044 1,75 0,146 0,0208 | 0,0625 1

1 . .




Coxkpawennbie 0003HAUYEHHUS.

MeTp — | MHIHMETD — M.it MULIHTDaMM — e
KHIOMETP — %M | TPaMM —2 |TOHHa —m
CaHTHMeTp — ca¢ | KuorpaMm — A ! AKTp — .t

(rouxa wuoc/ne COKpameHHOro odo3HaueHHs He CTa-
BHTCH).



Kak caenatb u3yuyeHue reOMeTpHH HHTEpecC-
HbIM M YH3HEHHbIM?

Ecnu npocaeguth 3a TeM, KaKue reoMeTpHUYecKHC
" HABBIKM BBIHOCATCS M3 LUKOJAH OOJBbIIHMHCTBOM
JXOJIEH, TO BCEro Yalle pe3yJbTaThl MOJyyaTcs BecbMa
nJaayeBHBIE.

flozBenute x nepeBy yuyeHMKa, HENaBHO C ycne-
XOM BBIIEpIKaBIUEro 3K3aMeH W3 TEeOMETPHM, M Mpel-
JIOXHUTE €My H3MepHThb €ro BhicoTy. [louTn HaBepHoe
MOXHO CKa3aThb, 4TO OH HE€ HalgeTcs, Kak 3710 cle-
JaTh, XOTA Y HEro B necATh pa3 OOoablu€ reoMerpH-
YECKMX TIO3HAaHHU, YyeM TpebyeTcs, utoOb pPELUHTDL 3TY
3aflayy uyTh He JECATbI pPas3nHMyYHBIMH CrlocobamH.
OH 0e3 3aTpynHeHHs pelUdeT 3aMbICAOBATHIE 3aKa4yu
.Ha [OCTPpOEHHEe" H ,HA BBIYHCJIAECHHE®, — HO TOJbLKO
TOrna, Korga Bce JHaHHble 3a60TJHBO YKa3aHbl M Ca-
MBIH POJX 3ajaymM HM3BECTEH 3apaHee (,Ha nonobue
TpeyrosbHHKOB*). Ecamn e naHHpie NpHXOAMTCH W3-
OupaTh CaMOMY M HHMKTO HE€ c0o001uaeT, K KaKOMy OT-
A€y reoMeTpuM 3aZlaya OTHOCHTCH,— Halll Te€OMeTp
OecnOMOlIeH.

Cnpocure yenoBeka, NPOXOAUBIIEr0 TeOMETPHIO,
Kakoe OpepHo OyzeT TsAXene,— TO, KOTOpOe BTpoOe



B

JJMMHHEE NaHHOTO, MJM TO, KOTOPOE€ BTPOE TOJLLE
naHHoro? B syuinem canyuae BB yCAHILIHTE, 4TO 06a
O6peBHa JOMXKHBI BECHTh OIHMHAKOBO. boOnbmIMHCTBO
¥E YBEPEHO, YTO JAJHMHHOE TOHKOE OpEeBHO TsKene
KOpoTkoro tosactoro!). llpaBuabHBHIH OTBET, UYTO TOJI-
CTOE BTPOE TSKENE, — Bbl YCHALILLIHTE O4YEHb PENKO,
Jlaxke €CJH onpaluvBaeMble NMOMHAT (PopMyny ob6bema
HHJIHHAPA-

[Ipennoxure BONpoc: CKOJLKO BECHT BOJA B HIPY-
(IEUHOM BeAEpKe, KOTOPOE BIAECATEPO HHKE HACTOSI-
ulero, BMeniarmouiero 30 ¢yHtos Boasi? OTrBeThl OynyT
B JECATH M B CTO pa3 Oo/bill€ MCTHHHOrO; a BaLIe
yTBEpPXKIECHNHE, HYTO BOAA B BENECPKE JNOMKHA BECHTb
BCero Ok0sa0 1 710Ta, OyAeT BbiCAYIIaHO C HEROBEPHEM.

CnpocuTte, Kako# LUMPHHBEI paayra, U Bbl y3HaeTe,
YTo OHa MpeAcTaBanercs OONbIIMHCTBY ,B OIHY, B
[TOJAITOPHl CAWEHH™ . ..

Bonpoc, CKOAbKO MOIAO BECHMTb OHNHO s0JIOKO M3
Tex, uto cuiubau ¢ Hor UynanuBepa B CTpaHE BeaUKa-
HOB, Te¢ JHHEHHBIE MNPOTSXERHUs BCEX [PeIMETOB B
12 pa3 Ooablie HOpPManbHLIX, — OCTaHETCA 0e3 OT-
BE€Ta, A Baille yTBEPKIEHHE, YTO Kamiaoe f6J0KO
MOTJIO BeCHTb IyAoB 6 —8, OyAET ropsiuc OCHOPEHO
(cM. Ne 132).

1) INpu noxkynke apoB OpeBHAMM M APONABULL. M NOKYHATENH
CKJIOHHMW 1O KYpbe3d nepeoueHuBats 06beM MIHHHBIX 6peBeH; npo-
NaBULL 33NPALNNBAIOT 34 HHX HECOOTBETCTBEHHO BLICOKHME LEHB!, a
NOKYNATenH NPennOvHTAOT HMEHHO Takue OpeBHa, XOTS TONCTbiE
KOpPOTKue 6peBHa 60abwero ofGbeMa OXOTHO YCTynaloTc no jlewte-
Bo#l uene. Takoe We HeyMeHHE MPABHABLHAO CPABHUBATL O6BEMb
TeJ MOXHO 3aMETHTb W B pacleHke sull, apOy30B M T. M.: KPyil-
Hele sfua u apOy3b! BCerna pacleHuBaKTCH — M NPOAABLOM, H No-
KynaTensMil — OTHOCHTEJAbLHO Neluensie MEJAKHX. V3yuenue reomer-
puu B IUKOAE OOLIMHO HEe H3IMEHAET THX KYDbE3HbhIX reoMeTpuue-
ckux 3a6ayxnennft. (Cu. 3an. Ne\e 13 u 19). '
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CnpocHTe, KaKOH CTakaH C KHIATKOM JOJDKEH

OCTHITb paHbllie, OONBIUOH HAM MAaNEHbKHH —H BHI
ybenuTech, 4TO pelKo KTO AOrazblBaeTcsi NOJOHTH K
9TOM 3apmaye reometrpuueckd (cm. 3an. Ne 72).
. Jlaxe M B HAYYHBEIX COYMHEHHSX NPHXOJNHUTCH BCTpe-
yaTe rpyOnie reomerpuueckue npomaxu. B onHom
PYKOBOJACTBE JIJIi HCCJACAOBaHHi MO TMTHEHe, COCTa-
BJICHHOM BHJIHBIM aBTOPOM, YHMTaeM CJEAYIOILIEE Ha-
CTaBAEHHE K NONAb30BAHHI0O MEpPHOH JIEHTOH: , JleneHHsA
JICHTHl HAaYHHAIOTCA HE OT C3aMOro Hayajaa €€, a
OTCTY(I HEKOTOPBHIH NPOMEXKYTOK JJA TOr0, 4TOOHI
MOXHO OblIO YIOOHee M Kpernye B3fATb JIEHTY PYKOii.
Taxk, na HamWMX pyneTkax HozjeBas TOYKA HAXOAUTCH
Ha paccTosiHun 8 M Gosee CAaHTHMETPOB OT Kpast JIEHTHI:
C.1€10BATE/NbHO, €CJIH 3TO YNIYCTHTH U3 BUAY, TO HA 3TO
YUCJI0 M NPOHU30oHaeT onbKa, KOTOpasd NPpH KBa -
PATHOM H3MEpeHHHU COCTABMUT 64 KB. CAHTHU-
MeTpa,a npH Kybuueckom—>3alZ kKB. cMm“.
ApTOop He Mono3pesaeT, yTO OmwKOKa OyneT ropasmo
0oMbiEe H YTO OH,—OTKMHYB T€ YacTH 1JOLUaIH H
o0bemMa, KOTOpHIE Hano ObliO MNpMHATH B pacyer
npexje BCEro,—y4en MMEHHO TO, YEM MOXKHO OBLIO
BOBCe npeHeOpeub. Ecau B akazemuueckoil cpene
BO3MOXHE! TakHe OWHOKH, TO YEero OXulaTh OT MpPO-
YHX JIOJEH? ).

Uem xe OOBACHUTD TAKYIO MEYANbHYIO FTCOMETPHYUE-
Ckyi0 6ecroOMOILHOCTb, HEYMEHHE MPHMEHHTb K Aeny
MPUOOpETEHHBIE B HIKOJE reoMeTpuyecKre NO3HaHuN?
[Touemy- uIkQAbHafn reoMmeTpus ocTtaercs 6e3 3aMer-
HOTO BJIMSAHHSN Ha YMCTBeHHBIH OOMXOJ M NpaxkTHue-
CKHEe HaBHKH JIOJICH, €€ HM3yyaBIIMX?

1} O reomerpuyeckix owunbkax y [lywkuHa v Foroas — cwm.
naaee, aanaun NeNe 130 n 131.
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O6bAcHeRHe, NyMaetTcsi MHeE, CjaenyeT HCKaTh B
OCO0eHHOCTHIX yueOHOrO MaTepHana MAaTeMaTHKH H B
NCHXONAONHH 33ayuHMBaHHA. YCnemHOEe YCBOEHHE BCHA-
KOro y4eOHOro npeaMera npexainoJaraer:

1) oTyeTNIMBOE NOHHMMAHHKHE €ro CONEPXAHHA;
2) NpoyHOE® 3aKpEenJeHHE €ro B NaMsTH.

[leppoe, noHuMaHHe, BO3MOXHO JHIIL TPH Cocpe-
AOTOYEHHMH BHH MAHHS yyaullerocs Ha npeamMere, T.-e
MpH HaJMYHH XHUBOTO K HEMy HHTepeca. Bropoe,
3anomMmuHanue, obecneunBaeTcd acconnaluamMu yqeb-
HOro MartepMasia ¢ BO3MOXHO OOAbIIMM YHCJIOM NpeJ-
CTaBJeHHH M3 ApYrHx obaacTedl 3HaHHS M XKHU3HH.

[Tpyuuna ocobo#t , TpynHOCTU® TreOMETpHM JJif
OOABIIMHCTBA yualllUXCs M GuicTpOro ee 3abseHus MO
OCTABJIEHMH IIKOJB KPOETCH B TOM, UTO npH obyue-
HHH MaTeMaTHKE KakK pa3 OTCyTCTByroT 00a yKasaH-
HEI€ YyCJIOBHS YCIEHIHOTO YCBOEHMSi: IipenojaBaHue
OOBIYHO BeAeTCH TaK, YTO y Y4YalUXCH HE NOJAEePHH-
BAeTCsi XHBOH HHTEpPEC K MNpEenMETYy W HE CO3NaeTcs
HPOYHLIX M pasHOPOJHBLIX aCCOLMalHK H3y4yaeMoro
MaTepuaja C OCTaJbHBIMH 3EMEHTAMH HX YMCTBEH-
HOTO MHBEHTapS.

Kakoit, 8 caMom Jnene, HHTEpeCc MOXET npeacia-
BASATH Sl yyawerocs uayueHue reomerpun? Ilpexue
BCEro, €My HENOHsATHA LeNb H3Y4YEHHS 3TOro NpeaMeTa.
[lepeGupasi BO3MOXHBIE NENW TpPenonaBaHHsi LIKOJb-
HOH TreOMETpHH, MBI JOJMXKHB, KOHEYHO, HCHIIOUHMTDb.
TAKME OTBJICYEHHBIE K HENOHATHRIE YYEHHKY IIEAH, KaK
pa3BMTHE NPOCTPAHCTBEHHOH HMHTYHIMM H BOCNIHTaHHE
JIOTHYECKOr0 MBILUJICHHS: UEJH 3TH MOTYT CTaBHTbCH
yuuTeneM, HO JIJ YyUYEHHKA fIBJIAIOTCA JAHWIBb pe-
3yJAbTAaTOM H3YYEHHS N€OMETPHH, & HE CHO CO3Ha-
BaeMOH Ueabl0. TpeTks LENb— NO3HAHHE CBOWCTB
reoMeTPpHYeCKux (puryp — Morsa 6b CIyXUTh IS yua-

.
|

- PN,
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ILErocsl OAYIIEBNAAIIHMM H3yYCHHE CTHMYJIOM TOJBKO
B TOM ciayyae, ecau Oul OH owywan HaaoOHOCTHL B
3HaHMHM 3THX CBOHcTB. Camo we no cebe u3yuenue
cBoficTB BOOOpaxaeMelX (uUryp, 3aBellOMO HE CYulle-
CTBYIOLHX B pe€aNbHOH HNEHCTBHATENBHOCTH, HE MOXeEr
OO/NBUIMHCTBY Y4YaH[MXCA Ka3aThCA HYXKHOH M OCMHI-
cieHHOH pa6otoit. Jlo Tex mop mnoka B raasax yude-
HHKA €UHCTBEHHOE INPHMEHEHHKE CBOHCTB TIE€OMETpH-
YecKHX (HUTyp COCTOMT JHIIBb B TOM, HYTO HOMOHIBIO
MX BBHIBOJATCA JAPYrHE TEeOMETPHYECKHE CBOIICTBA,
KOTOpHIE B CBOKO OYepenb Cayxar A OOOCHOBaHHS
HOBbIX — HEJIB3fl OXMAATb, UYTOOHL TaKasi HeyJOBHMas,
yXOnsiiias B OECKOHEYHOCTH WEAL MOIJa NOANEPHH-
BaTh HMHTEpPEC K H3YYEHHK MpeaMeTa.

Jlpyroe neno, Koraa ydaujHecs MOUTH HA KaXJiOM
wary yb6exnaroTcsi, YTo 3HAHHE CBOMCTB reoMeTpHue-
CKMX (PUryp ¢ YCrexXOM MPHMEHHMO K pa3perieHHIO
MHOTOUMC/CHHBIX M Pa3Ho00pa3HbIX 3anay, BO3HHKAIO-
ILHX B AeHCTBUTENBbHOH »XH3HH —B obOuxone, B Tex-
HHKEe, B €eCTeCTBO3HaHMHM. T1orma, M TOJBKO TOTAA.
H3yYE€HHE TeOMETPHH C NEPBHIX XK€ YPOKOB NpHOGpe-
TaeT XHBOH HMHTEpEC nJf YYEHHKOB, — IIpH TOM IJS
BCEX, a He TOJbKO AJisi HauboJjiee OlapeHHBIX OJM-
HOouek. WM ecnm xenmatesbHO, uTOOLI HPOXOXKAEHHE
reoMeTpHM He OHIO B IVa3ax ywalluxcsi GecuenbHBIM
3aHATHEM, JMIUEHHBIM CMBICIAa M HHTEpeca, Heo6XO-
AMMO TIOCTABHUTL OOyueHHe Tak, 4TOObl yYEHMK NpH-
yyaJjicsi IIHPOKO H YBEPEHHO pacrnopsmaTbcs npuodpe-
Ta€MBEIMM F€OMETPHYECKHMHM 3HAHHSAMH IS PelIeHHs
pa3HooOpasHbIX peanbH K X 3apay. OH n0MKEH yyB-
CTBOBaTh, UTO reOMeTpHs cHabXaeT ero NpUMeHUMBEIMH
K XH3HH CBEACHHSIMH, BOOPYXaeT MOTYylLUECTBEHHBEIM:
OpPYAHEM ITO3HAHMA NEHCTBHUTEJIbHOCTH.
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Bce npu3HaooT, YTO TONBKO C pelIEHHs 3anay, T.-€.
€ CAMOCTOSITENbHBIX YITPaXXHEHUH, HAYUHAEECTCS NONJIHH-
HOE YCBOEHHUE€ MaTEMAaTHYyeCKOH JHMCUHIVIMHBI; 1O
9TOr0 MOMEHTA M3yYEHHE SBASIETCA JIMIIb O3 HAaKOo-
MJE€HHEM C yueOHbIM MaTepuanom. Ho Te reome-
TPHUECKHE 3alau¥ H YIPAXKHEHHSI, KOTOPHM OOLIYHO
y.1EA9€TCH B INKOJIE NOBOJABHO MHOTO BHHMAHHA, CO-
BEPLUEHHO HEXOCTATOYHB, 4YTOOB NOMOYb YYEHHUKAM
OBNaeTh y4€OHBIM MaTepHasoM N0 cTeneHH cBOOOJ-
HOTO pacnopsKeHUs CBOMMH 3HAHUAMH LIS NpaKTHYe-
CKMX LEJICH, MOTOMY YTO B HHUX [TOUTH HAUENO OTCYT-
CTBYIOT 3JIEMEHTHI, CBA3LIBAIOIUHME YueOHHK C ZKH3HbLIO
M CO3JawllHe NPOYHLIE acCOLMauMH H3y4yaeMoro Ma-
TepUasna C peanbHOH JEHCTBUTENBHOCTHK). YUCHHK
He ynpaKHAeTcs npunaratb (hOpMajibHbLIE T€OMETPH-
YECKHE OTHOLIEHHS K KOHKPEeTHHIM 00bekTaM. MuICib
paboraeT HCKJIIOUHTENBHO B MHpE abCTPaKTHHIX MpO-
CTpaHCTBEHHBIX 00pa30oB M yTpauHBaeT BCSKYIO CBf3b
C TOH peanbHOH NEHCTBHTEIBbHOCTBI), OT KOTOPOH 3TH
0o6pa3sel a6cTparupoBaHlhl 1). 3aMbikasd reOMeTPRUECKHH

1) Jlo uero noxoRMT npeHeOpexcHHEe -JeMEHTOM pPeanbHOCTH
JaXe B XOPOLUMX YYeOHHKAX TEeOMETPHH, BHIHO H3 CIEeRYIOLIero
XapaKTCpHOro npumMepa. B uicne noaynioXuHbl 3anay ¢ peaiab-
HbiV CONEPHAHNUEM. BKAOUEHHBIX B ,JIEMEHTb reoMerpuH Pu-
aunca 1 Puwepa, HaxonltM TPIt 3anauM TAKOro pona:

HJHexkTo nmeer 323,25 kB. M 3eman B QoOpMe paBHOCTOPOH-
Hero TpeyroabHuka. Kaxnomy H3 CBOUX TpexX choiHOBeli oH nan
TP HANOONbLUHE PABHULIE KPYFrd 3eMIH, KOTOPLIE MOXKHO HOJYYHTL
B NAHHOM TPCYroabHHKe;, KawaoH W3 Tpex apouepeh — yraoswic
YUACTKH. OTPe3aHHLEe KpYraMmu; TPeM BHYKaM — YUacCTKH, 3aKJio-
YEHHblE MeXNY CTOPOHAMM M ABYMA Kpyramil; cebe OCTaBWa UeH-
TPaNbHbI YYACTOK Meway Tpema kpyramu. Ha#itu noaw kawnoro*.

KomeuHo, aBTOpbi XOpOILLO 3HAKT, YTO YYACTKOB TAKOro 3a-
TellnuBoro ¢acoHa HHKTO, HAXOASCH B 3[PABOM yME€, HE€ BHKpaH-
Baer. Ho B reomerpuueckom 3anauHuke nonoOHmE HenenocTH
CUMTAIOTCH BIIOJAHE N0NYCTHMb M1,

— i~

P
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Kpyro3op yue€HuKa npenenam ,4YHCTOM® TreOMeTpHH,
IJKOJIa NPHYYaCT €ro pemarb TOABKO TAKHE 3a7auH,
KOTOPble HCKYCCTBEHHO OYHILEHB! OT PeaJbHOrO COAEP-
XAHHA U NpenapupoBaHbl B Buae OOHAXEHHOH reome-
Tpuueckod cxembl. [IpoM3BOAMTEL k€ CAMOCTOATENBLHO
MOAOOHEIE YMCTBEHHBIE ONEPAl{HH, YMETh HALLYILBATH
reoMETPHYECKHH CKeJieT peanbHOoil npobneMpl — 1IKOIa
yueHuka He npuyuyaer. EcTecTBEHHO. YTO OH HeE I1pH-
obOpcvraeT HaBbIKAa YCMATPHBATh FeOMETPHYECKHE OTHO-
HIeHi)l B peajJibHOH XH3HEHHOH OOGCTaHOBKE, MEPEBO-
IUTH KOHKPETHBIE 337layH Ha TEOMETPHYECKUH A3bLIK.
JlaBHO H3BECTHO, uTO NpaBHAbHO (OPMYJHPOBAaTH 3a-
Jayy — 3HAYHT HANOJOBUHY pelIMTh €€, HO 3TON-TO
IEPBOH [10/IOBMHLI pelueHusi BCAKOH KOHKPETHOH 3a-
JayH HHKAaK HE CMOXET HaHTH yyaluMmiics, He NOAro-
TOBJEHHLI K TOMY CHCTEMATHYECKHM YIpaXKHEHHEM.
baaronapsi TakoMy Hanpas/i€HHIO B OOyu€HHMH, NOJY-
4aeTCA TO, YTO reOMETPHYECKHE CBEJEHHS YYaH[EroCst
aCCOUHMHPYIOTCS HE C peasibHbiMH OObEKTaAMH. 4 JHIID
C ONpeleNIieHHBIMH CTpaHuiiaMi yueOHol kuuru. Ta-
KOe 3HaHue, COXpPaHslollee CBEXECTb TOJAbKO B CTe-
Hax WKonsl, OHICTPO yTpauMBaeTcs, €aBa HX obsanma-
T€JbL BCTYNaeT B JEHCTBUTENBHBIH MHp, CTONb Maljo
MOXOXKHMH HAa MCKYCCTBEHHYIO KJIAaCCHYIO 0OCTaHOBKY ).

1) B cBA31t ¢ 3TuM Halo NOCTaBHTH W TO He cayualiHoe o6CToO-
ATEJAbCTBO, Y10 APHPMETHIECKHE HABWKHM AABHO YCMEsH NPOHUh-
HYTb M3 LUKOAbLI B XH3Hb, 3 FEOMETPHUECKHE, ropasfo Gonee Aper-
HHe, He MAYT panee IKOJAbHoX CTed. CoppemeHnuft cpennuft
YenoBeK. HPOLUEAUIHH 31eMEHTAPHYIO LUKOAY, BbLINOAHAET CYETHLIE
onepauyy HeCPABHEHHO TOJAKOBEE M NPOROPHEE, yeM €ro Mpenok
3M0XH CPEIHHX BEKOB M HAYasa HOBOTO BPEMEHH; OH YX€ HE OT-
KNagblBaeT Mpoi3aBOACTBA RENEHHBS MHEOFO3HAYHLIX uMCen A0 Mpasi-
HHYHOIO [HA, KOrOa Ha fApvapke B OamxailieM ropone MOXHO
GyneT O6PATHTHCH K YCIAYTaM CTPAHCTBYIOIUErO ,MATHCTPA NeJeHHA™.
Meway 1eM, B reoMeTpin coBpeMeHHslfl o6biBaTens Mano yuuexn
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Hepenxo BHICKAa3LIBAETCH MHEHHE, YTO MPEnojpaBa-
HHE ORHOTO TOJNbKO TEOPETHYECKOTO Kypca TeOMETpHH
IPH CTPOrOH NOCTAHOBKE JAO/KHO JATh TAKOE Pa3BHTHE
yMy yuaulerocst, MpH KOTOpPOM pelleHHE peanbHBIX
reOMETPHUECKHX 3a1ay He MOXET COCTABHTb JAJIS
Hero HMKaxkux 3aTpyaHesuii. Ho ato ybexnenue co-
BEpUIEHHO HMAAK030pHO. Kak HemocTaToOuHO 3HATh
yCTPONCTBO BEnocuiena, uyroOL yMeTb Ha HeM
KaTaTbCH, a Halo €mie o0cob0 YYHTHCA €3AUThb, TaK
OIHO 3HaHHE€ TreOMETPHYECKHX OTHOLUIEHMH HE Jaer
yMeHbSi MMH MOJIb30BaThC B peanbHOH 0OcTaHOBKe,
€CIM He OblIO YIpa)XHEeHH B MX NpHMeHeHuH. W mbl
HabjawopaeM Ha KaynoM 1uary, 4YTo nopasHTENIbHOE
OTCYTCTBHE pEaJbHOr0 TEOMETPHYECKOrO u4yThs, MO-
JNUHHOM reoMeTpuyecKOl H3oOpeTraTenbHOCTH 1pe-
KPacHO YXHMBaeTC C Ha/IMUHEM IOCTATOYHO OTYET/IH-
BEIX TeopeTHueckux no3Hanuii. Bce, xto nasan cebe
TPYA HCOLITaTh, YMEIOT JIM YYEHHKH, CHIbHBIE B
IIKOJBHOH reoMeTpuH, paspeniaTb 3alauM [1paKkTH-
YeCKOTO XapakTepa, eAHHOAYUIHO [10ATBEPIKAAIOT
MX NOJNHYw OecrnoMOuIHOCTL B 3TOM OTHOIIEHUH.
Xapakrepen oT3nB 00 3ToM npod. Il. A. Hexkpa-
coBa (kawercs, ObiBiero noneuutens MoOCKOBCKOro
yueOHOTO OKpyra) B JAOKJaJe Ha ChE3Ae NpenonaBa-
teseit Mockosckoro oxpyra B 1899 r.:

Blepen N0 CPaBHEHHIO € [yOOKO# APEBROCTHIO; CCABCKHE KHTENH
eule H Tenepb ONpedeNsiioT MAOWAAW HEMPAMOYTOALHBLIX YuacCTKOB
6YKBANbHO € TCMH K€ OLUMOKAMH, kaKne OblTH OOLIYHL! B JpEBHEM
Erunte y B cpennesexkoso#t Espone. [lpuumnna Gonpmedt nonyasp-
HOCTH apUQMETHYECKUX HaBLIKOB NO CpPABHEHMIO C reoMeTpHye-
CKIIMY JICWHT, NYMaeTCA, B TOM, YTO IIKONbHad apHPMeTHKa ne
TAK CTPOrO 3aMbliKalnach B MMUp (OPMaabHBIX OTHOLIEHHH, Kak reo-
meTpua. CO60pHuKH apudMeTHYeCcKMX 3alnay BCEraa ynpawHuAH
CH/IBN YHALLErocsd HE TOAbLKO Ha abCTPAKTHOM, HO TAKKE H Ha KOH-
‘KPEeTHOM ~— fyCTh HE€ BCEeTRA ynauHo nopobpanuom -— martepuane.
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,¥Y CTAHOBJIEHHAS y4eOHBIMHM NJaHaMM LeJb Npeno-
JaBaHHUsl MaTEMaTHKH JOCTHraeTcs B rMMHa3usx yJo-
BNETBOPUTENBHO, 4 MHOrAa HNpPEBOCXOAHO, H MHOTrO
abuTypHMeHTOB rHMMHa3Mii cuutaloT cebs o0cobeHHO
IOArOTOBJEHHHIMH Ha MaTeMaTHYeCKuit (aKyaAbTeT.
Otuerbl 06 HCNBITAHHAX 3PEJOCTH MO MaTEMaTHKE B
TMMHA3UAX TaKXe CBHAETEIbCTBYIOT OONBINEI0 YacTbio,
4TO a6UTypPHEHTH NOOPOCOBECTHO HCNIONMHMIN TIO MaTe-
MAaTHKE TO, YTO OT HHX TpeboBaJOChL NPOrpaMMaM.
H, opamnako, pe3yabtathl ©OHApPYXHMBAIOTCH CaMBIE
JIau€BHbIE, KAK TOJBKO TaKOMY MaTe€MaTHKy HpH-
XOOMTCH NPHUMEHHTH CBOH [IO3HAHUS K CaMOMy Mnpo-
CTOMy KOHKpETHOMYy HayuHomy (paxty... B Mockos-
CKOM YHHMBEPCHTETE Ha 3K3aMeHaX NepBOKYpPCHUKOB
BUAEJ [OJHYI0 HEPa3BUTOCTh CTYHNEHTOB C MaTeMaTH-
YeCKOM CXOJIaCTHYeCKOH [OArOTOBKOH, KaK TOJBKO
OPOCTOH BONPOC CTaBHA MX B HEOOXOAMMOCTL mnepe-
HECTHCh HA 1OYBY KOHKPETHOH AeHCTBHTENbHOCTH H
NPOAABHTE HE OJIHO TOJABKO (hOpMaJbHOE Pa3BHTHE
MaTeMaTHUYECKMX 3HAHHH“.

CoBpeMeHHOe npenofasatne, HECMOTPS Ha yAyulle-
HHE METOJAOB OOyueHHSl, NPUBOAMT NOYTH K nogod-
HbIM e peaynbraraM. KakoB Onl HM Obin BuibOp Ma-
TE€PHana JJs LIKOJBHOrO Kypca, Kak Obl HH pacnpe-
AENsACH ITOT MaATepHuan NO KOHUEHTPaM, KakuM OBl
CNocoOOM #iH JOBOJAMAMCH A0 CO3HAHMS YYau[HUXCA
r€OMETPUUYECKHE  MONOMKEHHS, — YMEHbE  CAMOCTOS-
TEJbHO pacnopsixatbca NpHOOpPEeTEHHBIMH CBENEHUSIMH
NI PEelIeHHs PeafipHbiX WHIHEHHHIX 33a1a4 He MOXEeT
ObITb HOCTHIHYTO, ECJAH OHO HH pa3BUBANOCE CICIHU-
ANBbHBIMK YIIPaXHEHHAMH,

He Hano 3a0biBaTh, YTO reoMeTpPHUYECKHE 3ajauM
PENKO BO3HMKAIOT HA I[IpaKTUKE B TOH OTBJAEYEHHOH
popme. B kakoii OHM OOLIUHO mNpepsararTcs 3anay-
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HuKamMyd. B peanbHOH xM3HH, B TEXHHMKE, B Hayke
reoMeTpHyeckas CTOpOHa 3axayd OO/bIIEI YacThIo
3aC/JOHAETCS, 3aTYILIEeBHIBAETCH [MOCTOPOHHHMM  3Jie-
MEHTaMH, H3 KOTOpPHIX ee HeOOXOIHMO BLIIENUTD,
Mmpexae 4YeM MNpUCTYNMThL K pemednio. Ho ymenue
OTHICKMBAaTb B KOHKpETHOMH 3aa4y€ €€ reOMETpPHUYECKYIO
OCHOBY, TI€PEBOIUTL peanbHbLIH BOIMPOC HA A3LIK Teo-
MeTpuH, Tpebyer 0co6oro HaBLIKd; M, KOHEYHO, OH
He MOXET ObiTh NpHOOpPETEH yNparKHEHWEM HCKINYH-
TEIBbHO HAa TOTOBBIX CX€MaX, OOBLIYKO MpelyIaraeMblX
3anayHukamu. HckycerBo npusarate CBOM MaTE€MaTH-
yecKHe MO3HAHMSA 3a NpefeNaMH YYCHHYECKOH TETPalKH
M KJAcCHOH JOCKM MOXET ObTh BOCMHTAHO JHLUb
CUCTEMAaTHUYECKHMM yINpaXKHEHHEM B pelIeHHH 3ajay C
KOHKPDETHBIM COJEpXKaHHEM, [pUONMKAIOWMXCA N0
cgoeit ¢opMe K TeM, KaKHe BO3HHKAalT B JEHCTBH-
TeNbHOH XM3HM. OTCI0na — HEOOXOAUMOCTh MOMNOJI-
HUTb TpanHUIHOHHBIA MaTepuaJ TreoOMeTpHYECKHX 3a-
NaYHHKOB noabopoMm ynpaxHeHui ocoboro pona, npe-
cleAyHDIHX YKa3aHHYI0 Lelb.

ITH pealibHHE ynpa)XHEHHsi, [OMHMO CBOEro YyTH-
JUTAPHOTO 3HAUEHHsi — CHAOXEHHA Yyvaniuxcs nones-
HBIMH NPaKTHYECKMMHM HaBbIKaMHM — BBIMOJHSAIOT BaX-
HYIO MENAarOrMYeCKyl poJib: OXHUBJAAKT HHTEPEC K
reoMeTpHH M, NOPOKAAsT MHOTOUHCAEHHBIE aCCOLMALMH
C JIeHCTBHTENbHOCTbIO, 00€3neuuBaoT npHOOpETEeH-
HEIM 3HaHHsIM Gosiee NMpOYHOE NpeObLIBAHME B MAMATH.

Temrl pasi peanbHblx 3aAay JNOMKHB 4EPNAThCH
M3 CaMBIX pPa3HooOpasHbix 00JacTeil: M3 KHUTEHCKOIO
obuxoma, W3 TaK Ha3bIBa€MOH ,MajioR“ TEXHHKH, U3
reorpa)UH, MHPOBEIEHHS, ECTECTBOBENEHHS, (QM3HKH;
HaKOHell, BO BpPEMSi 3arOpORHBIX 3KCKYypCHH MM 3a-
HATHI HA IUKOJBHOM JBOpE JIOMXKHBI HNPEAaratbCs
3ajdayH M YNpaxHEHUs C JHaHHBIMH, B2fITHIMH HENO-

P
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cpeACTBEHHD B Hatype. OnaceHue, 4yTO TaKoro poia
ynpaxkHeHHss OyALyT OTB/I€KAaTb BHHMAaHHE yqallMXCA
OT 4YHCTO-TEOMETPHUYECKHX OTHOLICHWH W JaXE 3aTeM-
HATHL KX, He Gonee OOOCHOBaHO, YeM [ POJACTBEH-
HoW HAyku — apudmetuxu. Bce neno B cobmonennu
NO/KHOH MEpHi, B H3BECTHOM NEeAaroruieCKoM TakTe.
Pa3Be »XM3HEHHOE COJEpPXAHHE apH(METHYECKUX 3a-
Jlay 3aTEeMHAET KOJHUECTBEHHBLIE OTHOLICHHS, KOTOpHIE
UMH HAJIOCTPpHPYIOTCA? Jla M KaKuM JAPYrUM Croco-
60M MOXHO HayYHTb HNPHMEHATH TEOMETPHIO Ha
IPAKTHKE, KaK HE€ YIMPaXHeHHSIMH, OTHOCHHIMMHCH K
npakthke? Hakonew,—#¥ 3170 0coOeHHO Hapo nox-
YepKHYTb — peajbHOE HanpaBlieHHE B BbIOOpe 3ajmay
BOBCE HE HCKJIIOyaeT ynpaxHeHHit opManeHbX. [lo-
CleHHE JRIIb HOTNMOJHAKITCSH 3agayaMM C KOH-
KPETHBIM COAEpXaHHEM. Te M apyrue RO/KHB nepe-
naeTaThCA: 3aJlaYH TEOPETHUYECKHE HJIIIOCTPHPYIOTCH
peanbHbIMH NPHMEHEHHSMH, 3ajayd peaJbHHE BBHIJIBH-
ral0T BOMPOCH TEOpPETHUYECKHE.

Touno Taxxe peanbHOE HanpaBsJeHHE B BuOope
ynpaxHeHHH He TpeOyeT HenpeMeHHO COOTBETCTBYHO-
et oO6pabOTKH TEOPETHUECKOrO Kypca, HE onpejle-
nsieT HH obbema, HM xapaktepa ero. OHO mnonesHo
MpH BCAKOM MeTone npenoiaBanus. Bel6op matepuana
M XapaKTep M3NOXEHHSI Kypca, YHCJIO TEOPEM M CIO-
c00 HX NPOXOXKIEHHA MOTryr OBITH T€ HJH HHBIE, B
3aBUCHMOCTH OT MeTonMueckux Tpebosanuil. Ho
KakoBbl Obl OHM HH ObLH, TeopeTHYECKHMH MaTtepHai
no/xed OBITH BO BCAIKOM “Cly4dae OXMBJISEM H 3aKpe-
MJIsIEM JAOCTATOYHBIM KOJHYECTBOM YhpawHeHHH pe-
aJIbHOrO Xxapakrtepa 1).

1) B uncne npouunx BO3pawenHul, kakue MHe AOBORWIOCH CiAbi-
1JaTh NPOTHB BBEAEHMS B MpeNoNaBAHHE TreOMeTPHH YIMPAXHEHHH
peanvHoro xapakrepa, Hanbojee 4acTO€ — 3TO CChIIKA HA HENOCTa-

IIpakr. 8aBAT. 00 reoMeTpHH. 2
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B naneHeHIUHX FjaBax pacCMarpHBaeTcssi MHOXe-
CTBO NpPHMEPOB IE€OMETPHYCCKUX 3ajay C peajbHHM
ColepIKaHHUEM, paCnpenesieHHBIX M0 ClOXKeTaM: 3aJaqu
K3 OOMXONHON KM3HM, W3 TEXHUKH M arpOHOMHH, H3
reorpauy ¥ 3eMAEBeJEHUR, M3 MUPOBEIEHHS, U3 (u-
3UKH, M3 XXUBOH MPUPOJbl; YKA3BLIBAIOTCA yNpPaX<HEHUs,
BbII0JIHUMBIE BO BpeMsi 3KCKYPCHUH; paccMaTpHUBaETCs
W psn 3anay ocoboro pona, HE YKJaAbiBEIOIUXCA B
nepeqyucneHHbie pyOPUKH, 8 TaKIKE HEKOTOPHE MPHEMEI
BBHIUMC/IEHHH, obseryaiolue pelleHde TaKHX 3ajay.
Kpome 06pa3ioB v TeM, NpHAAralOTCs ClHpaBOYHBIE
CBEJCHHS B KayeCTBE CHIPOrO MaTepHasia IJsl ynpax-
HeHHll ykaszanHoro tuna. llog6Gop 3azay u TeM, Kak
¥ BHIOOp INpUJaraeMoro K HUM COpaBOYHOTO MaTe-
pvana, HaNeKO HE HCYepnbIBalOT BCEX BO3MOMHbBIX
NPUMEDOB YNPaXHEHUH C peallbHBEIM COAECPKAHHEM H
BOBCE He CTPEMSITCS K noao6uoi noaHore. HMx nenb—
JUiIe OONErUuTh I€pPBHIE LEary npernojpaBarens, KO-
TOpBIN K€/aJ Obl UCHHITAaTh Ha MPAKTUKE PEKOMEH-
AyeMbli 34ech NyTh, a AJs TaKOH Liesu 4pesMepHoe
obujne marepuana Opio O o6pemenutenbro. Ha-
KOHEL, K yc/iyraM [penojaBaTesst |uMeercsi COCTaBJ/CH-
HBIH MHOK CHCTEMarvyeCKH# COOpPHUK peaslbHHIX T€0-

MeTpuueckuX 3anay (,HoBwlit 3a1aYyFHK M0 reoMeTpuM“,
1923 r., 2-e usnm.).

TOK BPEMEHH: OTBEJEHHBbIX Y4COB €IBa XBATA€T A NPOXOWIECHHS
Kypca, Tpe6yeMoro no mnporpaMMe, H COBEpIUeHHO He OCTAETCH
BPCMCHH JJis HOBbIX ynpaxHeRuH. [logo6ubie goBofAbl MHE He-
NOHATHLl H 3BYHAT WA MEHA NPUOTH3HTENBHO TAK: HEKOrAa 3aHu-

MATbCH YCBOCHHEM (IpeIMETa, TaK KaK Hano cneiuHth HE YCBAHBATH
€ra. ..



IL.

a
3agauud u3 OOUXOOHOMH MHH3HM.

'eoMeTpHuyeckue 3ajgayd C peasbHBIM COHEPKA-
HUEM Clenyet, BoOOlLUe TOBOps, npejnaratek obneyen-
HHMH B Ty (OpmMy, B KakO# OHH BO3HHKAIOT B JeH-
cTBUTEABHOCTH. HO ecnu 5TO HE BCerma BO3MOXHO H
yanoOHO 1/ 33j4a4 U3 O06JacCTH TEXHWKH W €CTEeCTBO-
3HaHHA, TAC NPUXOAHMTCA 00Jeryath YYEHMKY paboTy
nepepoja pcanbHOTO 3aJaHus Ha TeOMEeTpPHYECKUH
SI3BIK, TO IJI1 YIpaXHEHUH U3 XOPOLO 3HAKOMOH o6H-
XONHOM JM(H3HH XEJMaTelbHO NMOYTH BCErJa NMpPUAECPIKH-
BaThCA YKa3aHHOIO NpaBuJa.

[TpuBegeM HECKOJBLKO MPUMEPOB MOAOOHHIX 3anad.

1. B xakom MeCTe HE3aCTPOEHHOTO TPEYrOJLHOLO
JBOpa HYXHO MOMECTHTE (POHApPh, 4YTOOH BCe TpH
yria ABopa ObllM OCBELIEHL! MM OJHUHAKOBO P

Pemenune Yuamuiics pomken, 6e3 ykazaHus
yuuTessi, coobpasuTh, YTO 3ajaua CBOAMTCH K pazb-
MCKaHHI0O TOYKH, pPaBHO YJaJIeHHOH OT BEPULIHH Tpe-
YTOSHLHHKA.

2. (Bapuant npeamnyweii samauu). B cepeaune
TpeX CTOPOH, YETHIPERYTOJBHOITO  HE3aCTPOEHHOTO

%

-
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yuacTKka HMEIOTCH BOpoTa. [1e BHYTPH ABOpa Haxo-
JUTCA MECTO, OJIMHAKOBO YJaJE€HHOE OT BCEX BOpOT?

3. [lpu Tak HaswiBaeMmoOl (hUrypHOH MaxoTe MIyrom
naxapb NpPOBOAUT O6OpO3ABI BAOAB MEKHHKOB MOJS,
HayuHaa naxaTe € KpaesB yyactka. CTaHOBACH Y
KaKoro-HubyAb yrja noJeBOro KJAWHA, naxapb HauM-
HaeT rnaxarb, OTBaJiHBasi iacT GOPO3Abl HA COCEAHUK
yuacToK, ¥ JOHAst JHO JAPYyroro yria, noBOpauHBaeT
BIO/Mb NPYrod CTOPOHb; TaK OOXOAMT OH BeCh yua-
CTOK, BO3BpPALUAsiCh K yray, ¢ KOTOporo Onisia Hayara
6opoaza. Bropylw 60p0o3Ly OH NpPOBOHUT PpSIIOM C
nepBol0, CBaJuBas nJaact B nepByio Goposny. Ilpo-
Boasl Gopo3any 3a 60po3noi, maxapb MNOJABHIaeTCst
BHYTpb y4acrKa, NOKa HE pacnailer ero A0 KOHUA. —
MoxeTe s4 BB NpHOAU3HTENBHO YKa3aTh 3apaHee TO
MECTO BHYTPH mpeyz0AnbH020 TOJEBOrO KJWHA, TAE
(urypHasi naxora AOJ/DKHA OKOHYHTHCH?

Pemwenue. Tak xak oTBasMpaeMble MNAACTH OJH-
HAKOBOM IUHPHHBI, TO Naxora AOMKHAZ OKOHYHTHCA B
TOYKEe, ONMHAKOBO YAaJeHHOH OT CTOPOH TPEYroJbHUKA.

4. 'pomMoOTBOA 3amMiaeTr OT MOJIHHM BCE Mpef-
MEeThl, PaCnoJIOEHHBlE OT €ro OCHOBaHWsS HE nanee
ero JABOWHOH BHICOTH. [ e Ha TPEYroJbHOM yuacTKe
BLITOJIHEE BCEro MOMECTHTb IPOMOOTBOJ, 4TOOH! BLI-
COTY €ro MOKHO ORIIO CHEJaTh HaHMeHbIle?

OTBeT: B UEHTPE ONMCAHIIOrO Kpyra.

5. Broas Tpex cTOpOH MHOrOyroJbHOrO y4acTKa
TeueT KaHaBa. Kak HaliTh BHYTpPHM yu4acTka MecCTo,
OJHHAKOBO YAAJNEHHOE OT BOJH ?

OTBeT: HCKOMasl TOYKA JIEXHT HA [EpPeCeyYeHHH
OHCCEKTPHC JBYX VIJIOB, COCTaBAsieMbIX HanpapJe-
HUSIMK 4acTE€id KaHaBhbl.



6. >Kenass nposepuTh, HMEET JIH OTpPe3aHHBIH KY-
COK MatepuH GopMy KBajaparta, 1uBest yGexjgaercs,
4TO Npy [MeperdbaHHy 0O auaroHansgMm Kpasi obeux
yacredl coBnagaor. JlocrtarouHa JiM Takasi npoBepka?

Pewenue. Henocrarouna: ykasauHbit npuem
ybexpgaeT numwib B TOM, 41O duMrypa ecTh 4HeThipe-
YroJbHUK, CHMMETPHYHEIH OTHOCHTENBHO O0O€UX Amaro-
Haneff, —a Tako#l cHMmMerpuelt oOsazaer He TONBKO
kpanpar, HO U pomb. (Tak kak yka3aHHOe 3a6ay-
XHAEHHEe OYEHb pacnpocTpaHeHO, TO MNOJNE3HO Bhbi-
SICHHTh €r0 H3rJAsIHO, BhIpe3aB U3 Oymaru COOTBET-
cTByIOINYX GUrypy, a Takxe pPacCMOTpPeTh BOMNpPOC,
KaKkye€ JOHOJHUTENBbHBEIE u3MmepeHusl Obin OH JOCTAa-
TOYHBI, YTOOBl YCTAaHOBHTH KBafpatHyIo (OpMYy BHIpe-
3aHHOro KyCKa; Npennojaraercs, YTO YrjoB M3MepPHUTH
Hesb3s).

1. Tlepennetydk AJs OPOBEPKH TOro, MMEET JH
BHIDE3aHHBIH M3 KapTOHA 4YETHPEYroJIbHHK [pAMLIE
yIaB, yOeXIAACTCs, YTO Anaronanu ero paesel. llocra-
TOYHa JH TaKasg NpOBEPKa?

OTseT: HenoCcTaTOYHA (HAYEPTHUTDH YETHIPEYroOJb-
HUK C paBHBIMM IHATOHAJsIMH, HO HE€ HMMEIIUMHA npsi-
MBIX YIJIOB; KaKu€ HYXHEl JOTIONHHTENBHBIE H3Mepe-
HHsl, €C/H HEe HW3MEpATH YIJIOB?).

8. INapkerunk, npoBepssi, HMEET JU BHIIHIEHHBIH
YeThlpeyrolbHUK (OopMy KBaapara, yoexaaercs, uTo
JMAroHaJy €ro paBHbLl H BCTPEYANOTCA NOA MNPAMEBIM
yrnom. JlocTtarouyHa /MM Takas NpoOBepKa?

O TBe T: "HenocraroyHa (HaYE€pPTHTh YETHIPEYroib-
HHK C paBHBIMH B3aHMHO-NePNeHAUKYIAPHBIMH IHAaro-
HaJsIMH, He HMeIoull!it NPAMEIX YI/IOB; KaKHE HYXHBI
JOIOJHUTENBHEIE H3MEPEHUSA?).
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9. KakoBa npubiau3uTe/NbHO TOJIUWHA HepeBa ,B
nBa ob6xBara“?

Pemenwue. Cpennsisi niuna ,o06xBata“, T.-€. pac-
CTOSIHHSI MEXJY KOHLAMH ManplleB PacCTaBASHHLIX
PYK, NpubAH3HTENBHO pPaBHA cpelHeli BHICOTE YelIoBe-
yeckoro pocra — 13/«+ wmerpa !). Jlea o6xBata —
31f, MeTpa— eCThb JJIMHA OKPYXHOCTH, HHAMETP KO-

. - . 7 22 1 ) )
I‘OPOH AETKO  Halttn: 5 @ & =1z, T.-e Okono
110 cM, nnu 11/2 apuiuna.

10. CrakaH BnOTHYIO 06-
CTaBJeH COIMPHKACAIOLIUMUCS
C HUM H MExXny coboi cTa-
KaHaMH TaKOH e BEJHYHHEI.
CKONBKO HX?

Pemenue. V3 uyeprexa

1 BHAHO, 4TO NMpsIMEIE, COEMH-
HSIOLUKE UEHTPH CPeAHero W
. JIBYX COCEJHHMX CONPHKacalo-
IUMXCS ¢ HMM CTaKaHOB, OOpa-

Hepr. 1. K 3an. No 10.  3y10T paABHOCTOPOHHMK Tpe-
yroapHuK (y4aliydecsi JOJMKHS

370 nokas3arthb). CaenosarestHO, yros a--—= 60" 4, 3HauuT,
360

60
yraoB. QTCl0Za uMc/lO OKPYKalOI[HX CTAaKaHOB— b.
1. Yrobwl ropsiuyit uyaii OCTHI OwICTpEE, €ro

nepenuBarwtT B Omonue. Bo CKoOABKO pa3 yBeaHuM-
Ba€TCH NpPH 3TOM cBOOOAHAs MOBEPXHOCThL 4as?

- P S —

1) 310 cootHoluenve (kaHOH JleoHapmo na-Buuud) yuawmmcs
OJIE3HO 3aNOMHHTb, UpeABAPHTENBHO [POBEPHUE €ro Henocpen-
CTBEHHBIMH HM3MEepEHHSIMH,

1

BOKDYI €ro BeplIHHbL MOMelaeTcs — 6 Taknx
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Pewerue. Yualquecss foMXKHBE caMi H36paTh Noj-
XOJfLHE pa3Meph! AHaMETPOB OKPYWXHOCTEH CTaKaHa M
6moaua. IToBepXHOCTHL yBE€/NHYHBAETCH B OTHOIUEHHH
KBaJApaTOB 3THX AHamerpoB. Ecau BepxHui#i auamerp
6monua — 250 cM (ualh HaIUT JO KpaeB), a CTAKaHa —
7 cM, TO OTHOWIEHHE CBOOOHHEIX MNOBEPXHOCTEIH ——=
144 : 49 —=oxono 3. _

12. jl6noko npu neuenuu cmopiuupBaercs. Ha urto
3TO YKashblBaeT?

Pewmenue. Ha T0O, uto 06BEM s670Ka npu ne-
YeHUH YMEHBUIAeTcs, KOXypa K€ COXPaHsIeT HpeXxHue
pasmepsl. Caenatb npeMepHBIN pacyeT: BBIYHC/HTE,
KaKOW HM30OBITOK KOXypHl MONY4YaeTcs, Korzga s6JOKO
aMamMeTpoM 8 cM yMeHbuwlaeTCst (BCACACTBHE NOTEPH
BOJABl TIPH HAarpeBaHWu) Ha 4 MuAAHMeTpa noO JHa-
meTpy. 4% - 402 — 4n . 382—=4+(402—-38%)—=4= . 78 - 2=
1961 xB. MM unu oxkono 20 kB. cM. CrenoBarenbHO,
ob11asi MOBEPXHOCTL BCEX MOPIUMH MNEYEHOro s670Ka,
NpH yKasaHHHX pasmepax, paBHa 20 KB. cwm.

[Tonesno BauepTHTh NEPBOHAYANBHYIO NNOBEPXHOCTH
fa6/70Ka ¥ HaleHHy1 OOL{yl0 HNOBEPXHOCTH CKJAAOK
B HarypaJbHYI0 BEJHYHHY — B (POpME NPsIMOYroibHH-
KOB MWJH Kpyrop. Booblue nonesHo ynpaxHSTbCS B
H300pameHHH, HAXE MO riaa3oMepy, NOBEPXHOCTH He-
60MblIMX I1APUKOB XOPOIUO 3HAKOMBIX pPa3MepOB —
rnobyca, Msua, BHIUHH, rOpoUWHHBL. MOXHO Tak¥Ke
COOGLIMTh YueHHKaM CYymHocTh TeopuH (3rocca) ©
(IPOHCXOWACHUH CKAAZYATHIX TOp BCJAEACTBHE CMOP-
LWHBAHHS KOPH OCTHIBAIOLIEro fiipa 3€MHOro Iuapa H
NO3HAKOMHTHL C BBIYMC/AEHHEM [1ePBOHAYaJbHOIO AHa-
METpa 3e€MJH NO BeJWYHHE NOBEPXHOCTH BCEX CKAaJ-
YaTHIX rop Hame# nJaHeTw !).

NCm.O.Jlykawmenuy ,Heopranuyeckas xusnb3emnu®, u. 1,
ctp. 170 u cnen., a Takxe MO0 ,3aHMMaTeabHYI0 PHIUKY", KH. 2-10.
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13. Hmerorcn nBa uuaungpuueckux 6pepsa. Onno
4 BepiiKka B TOMNIUMHY ¥ 11/2 apiuuHa B JuHY. Jlpy-
ro¢ Ha BEPIIOK TOJLIE, HO Ha MOJ-apllWHA KOPOYeE.
Kakoe 6oabine B 00beme?

Pemweune. Toncroe 6peBHO MMeer maolamb ce-

2

YEHHS B 5, T.-€. B 1%/1¢ Gosblue, 4Y€M Yy TOHKOrO;

JJIMHa X€ €ro MeHbile Bcero B 1!'/2 pasa; cienoBa-
TeJIBHO OHO B OO0beme Goabiune (Ha 4%0 ¢ HEGOML-
I1KMM). — 3aja4a JOIYCKAaeT MHOrO BApPHAHTOB.

14. Bo croapko pa3 06bE€M MSCHCTOH YacTH
BUINHKM Oosbiue 006beMa KOCTOUKH? TOJALMHY CJ0S
MAKOTH NPUHATL PABHOH IIHPHHE KOCTOUYKH.

Pemenune. Tak kak pguaMerp BHIUHH BTpOE
Gonpire puameTpa KOCTOYKM (TO M APYroe€ MpUHH-
MawT 3a Wapel), TO 06beM BHIUHY 6oJblie 00beMa
KOCTOYKH B 27 pa3, a 06beM MAKOTH Oonbiue 0O6b-
eMa KOCTOYKH B 26 pa3. 3HAuHT, 00bEM KOCTOUKH
COCTABJAAET 1/26, T.-€. 4%/ 06bE€MA MSIKOTH.

15. Kakue situa BuirogsHee nokynath: 60-musnu-
MeTpoBbie (4/KHA) No 1 py6nio uaH SS5-MHANHMETPO-
BHie M0 75 Koneex?

Pemenye. O6bem menbluero siina (T.-e. KOAU-
YeCTBO MHTATENBLHBIX BEIUECTB B HEM), cuuTas dopmy

OOOHX SsIMLl ONMHAKOBOIO, MEHbIIE 06beMa KPYIHOro

1331

3 _— . —
fiia B OTHouleHuu 55H3 : 60 1798 = —0,71. Cneno-

BATE/NbHO, MEHbIIHKE siiilla HOMKHEI 6BIM OBl poxa-
BaTbCsl no ilene 71 kon., a He 75 kon. KpynHbie
flla B JaHHOM CJy4ae JelleBle.
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B kauecTBe CnpaBOYHOro Marepuana JJs cocTa-
BJICHHA 3apa4 HanojgobGue pacCMOTPEHHLIX BHINIE [IPH-
MEpOB, 31¢Ch MPHBEJEHE! CBEJEHHUS O pa3aMepax HEKOTO-
pPHX O6HXOAHBIX IPEIMETOB — MOCYAH!, MJOAOB, YacTeH
yeJOBEeYeCKOro Tesa M T. I.

CnpaBounbie cBenenusi Kk raase Il

Pasmepb! pa3/iIHyHbX NpeamMeTos.

Huamerp Bricora.
Crakan . . . . .. 6—7cm. 9 cm.
(emxocts 200 x6. cM). .
bmomne. . . . . 13—15 em. 11/2—2 cu.
Tapenka. . . . . . 23 cm. 11/ —3 cM.
K o | 15 cat. 9 ca.
acTpronu 1) . |-+ 20 cum. 13 cm.
CreknsiH. OaHka . . 81/2 c.m. 22 cu.
(nuTpoBasn ).
Kecranka or kunek. 10 cm. O CM.
Kapronka gast ungn. 30 cm. 13 cm.
PaznuBaTt. soxka. . 9 cam. —
(noaywap).
AUaMerp.
= [ AHTOHOBKAa . . . . . [ — 8 cA.
g | anopr e e L 10—11 em.
= | amuc, peser . . . . 6— 7 cM.
Buiunst Bragumupckas . . 15 muam.
Abpukoc. . . . . . . b cm
lopowyna . . . . .. . 4—D mMm.

1) Camolt paunoHanbHON — B CMHCIE 3KOHOMHOrO Harpe-
BAHUS ~— gBASETCH KACTpIOAS B (opMe OHUAHMHApPA, BHICOTA KOTOPOTO
BAROE MeHbllle AHAMETpa OCHOBAHHA.
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ATHMAA W PHHA.
fitno kypunoe 1) . . 50 — 55 ma. 30—40 mar.
Kapangaw xpyra. . 17172 cm. 7 Mm.
CoHuka . . . . . . D cM. 2 MM,

CnuueuH. Kopoéox . 6 e 4 e X 17 em.
Kupmuy (HopmasbH.

dopmaTt). . . . 6X 3 X 1!/2 Bepuk.
TonuHa wBa npu

KjAagke . . . . /2 Beplika. ‘
BmMecTUHMOCTB:

Cronosoit noxku . . . . 12--15 ky6. ca.

Haiivolt JIOKH . . . . . 3— 4 Kkyb. cu.

MoJsoyHol KpyxKH . . . 1y JHTpa.

Kuura. Tonwuna xuurm B 600 crpan.—3 cm.
Pasmep crpannubsi: 152272 cu. Pasmep Tekcra:
10172 X 17 cn.

Teno B3pocnorc vuenoBeka. Poct (= paccrosivuio
MEXAY KOHUAMH paccTaBjieHHBIX pyk)— 1,75 x. Illu-
pHMHA pa3fBUHYTOH KHCTH (,4eTBepTH*)— 18 (M.
IlnvHa ykasatenbHOro naiabua (OT OCHOBaHHSI 60Jb-
woro)— 10 ¢cm. IllupuHa HOrT YKa3areNabHOro
nanbua — okono 1 cm. PacCTosiHEE MEXAy 3paykamu
rmaz— 6,5 c¢m. TloBepxHOCTE TENA-—2 KB. M.
O6bem — 60 ky6. neummerpos. (Ne BOpOTHHKA =
— OKPYXHOCTH 1U€H B CAHTHMETPAX).

Honopen. Pasmepwnt 1l/iz— 2 apmnHa (B CBety) B
CTOpOHE KBajzpaTta unA¥ B Juamerpe. [nyOuHa
BOJL — He 6Goaee 11z apwuH (uto6H BONA He 3a-
CTauBasach).

1) Bec—7 — 20 3on01H. Ckopayna cocrasnier 100/, obwero
Beca.




It

3agau¥ U3 TEXHUKHK M CenbCHKOro Xo034iiCcTBa.

3nech caenyer wu3buparb 3azaud ¢ 60AbLIOH
OCMOTPUTENLHOCTBIO, YTOOH TEXHHUECKOE COLEePKAHHE
JUIIDb HWIXOCTPHPOBANO [EOMETPHYECKHE OTHOILEHHS,
a He ocnoxHsno ux. Camo coboio pasymeercs, YTO
MOXHO uYepnatb MaTepHan TOJNbKO H3 MHpa TakK
Ha3pIBaEMOH ,MaJION TEXHUKU® W [PUH TOM H3 TeX €e
obnacteit, KOTOpHIE JIOCTATOYHO 3HAKOME! JAaHHOMY
cocTtaBy y4aluuxcst. TOKapHHIH CTaHOK HJH BENOCHOEN
MOryT HAaTh XOpOLUHH MaTtepuan AJsl yIpaXHeHuMH, OT-
HOCSILMXCS K JUIHHE OKPYMHOCTH '), — HO TOJBKO MpH
YCJIOBHH, YTO 06a HAXOASITCS MOJ PyKaMH HJIH XOPOILO
3HAKOMbl Y4alUWMCsl; B NPOTHUBHOM CJy4a€ HVXHO OT-
Ka3aThbCsl OT 3THUX YIPAXKHEHHH M 3aMEHHTH JPYrHMH
(camonpsiika, TOYUABHEIA CTAHOK M T. I.).

Ho maxe ¥ npu TaKOM OCTOPOXXHOM OTHOILIEHHH
Bbi6OD nmoOAXoAsiuiero matepuana orpomeH. OcHOBaHHE
OTKOCOB; AJIHHA CTPONHUJBbHBIX HOI ¥ 3aTSXKKH; O6MeEp
H pacnusoBKa 6peBeH Ha JApOBa MM Ha JOCKH; pas-
MEleHHe pacTeHH#H Ha rpsfax oropoja HJAH CesiHIIEB

1) B moem ,Hosom sapaunnke no reomeTpuu“ YNpaKREHUSM
OTHOCHIILHMCH K 'roxapﬂomy CTaHKY, OTBEJEH OTHEAbHHH naparpad’
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B NHTOMHHKE; CTPeiKa CBOJAA; PaAUyC H MNOJOXKEHHE
IIEHTPa JOPOXHOIrO 3aKpPYIrJI€HHS; KOHHYECKHE KY4H
NeCKy HJA¥ LIEOHS; KOJHYeCTBO BOALI B KOJOALAX
pasHoit GopMbl; KOJHYECTBO BOAHI, MOZABAEMOE TPY-
60l uJH NPOTEKAIOmeE yepe3 MKHUBOE CEUYEHHE pexH
HIM K4aHABBl; MJIOIZAAb XUBOrO CEUEHHs; pPacxXxol Ma-
TEPHaA/NOB Ha MNOKPACKY; TOJIMHA CJ0SE MO30JOTHI;
BEC NPOBOJIOKHM JAHHOM TOJUIMHBLI M AJNHHBY, JaBJEHHE
apa B UMAHHADE; Napasiesiorpamm lIBH}I‘{EHHﬁ; Mexa-
HHY3MBbl, OCHOBaHHbLIE Ha CBOWHCTBAX NapaJjenorpamma;
sybuatbie KoJieca; OECKOHEYHHI peMeHb —BCe 3TO

MOXET NOCAYXHTb TEMAMH 111 HECKOH4YACMOro pﬂ,n,a.

3afay. [loutn kaxnas CTpaHMLA TEXHHYECKOro Crpa-
BOUYHWKa, Bpoje ,Hiitte* wuau ,YpouHoro nonoxe-
Hua* Powdopa, naer matepHan nias ynpaxHeHWN no
TOMY MJIH MHOMY OTHEJY TE€OMETPHH.

PaccmoTpum psin npuMepoB:

16. IIpu noctpoiike KpoOBeJb, MOCTOB, NONbEMHBIX
KPaHOB (YEPT. 2) U T. 11. COOPYKEHHH CKPensiioT onop-
Hble Opychsi MIH OajnkH Tak, YTOOH OHH 00pa3oBanH
CHCTeMY TpPeyroJbHUKOB (0OpaTHTh Ha 3TO BHHMaHHeE
BO Bpemsl akckypcuu!l). [louemy Takoe pacCnosomeHue
6anok nyyine O6ecneyWBaeT HEM3MEHHOCTh (POpMBI
COOPYIKEHHS, HEXKENH HHOEe?

Pemwenue. banku takux COOpymeHHHA caMmH no
cebe MOuTH HE MOMNAIOTCA HU PACTSHKEHHIO, HH
COKpalleHHI0 JJUHHBEL. B03MOXHO OvlNIO OB JHIUB
M3MEHEHHE YIJIOB HX B3aWMHOr0 HakaoueHus. Ho ¢
TPEMSi CTOPOHAMH JaHHON JAJIMHEI MOMET CYIUECTBO-
BaTh TOJBKO OIWH TPEYroJbHUK; MO3TOMY NpH HEH3-
MeHHOB anuHe Oanok, ckpenieHHelXx B ¢opme Tpe-
YroJbHHKA, YrJbl, COCTABJEHHBIE MMH, HOJ/KHBL OCTa-
BaTbCH HeH3MeHHRIMH, OTCI0la — noCcTOSHCTBO POPMEI
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BCEro COOpPY¥XEHHs, COCTABJCHHOrO H3 TPpEyroJb-
HHUKOB.

17. OkpyxHas (JuHEHHas) CKOPOCTb TOYHJBHOIC
KaMHS HE JOJDKHA, NPH rnpaBuiabHOH pabote, npesbi-
mats 44 dyra B cex. Onpenenurb Haubobliee AO-

-
---

(2}

Uept. 2. K 3ag. M 16.
TpeyronbHoe PpacllONOXEHRE ONOPHLI¥ 6a710K
B IJOBY4YEM NONbLEMHOM KpaHe.

NyCTUMOE YHC/i10 0OOPOTOB B MMHYTY AJI1 TOUHJIBHOIC
KaMmHsl, uMerollero B avaverpe 3 dyra.

4

Pemenune. OkpyxHocte Kamus 3 X 27 dyT.

Jlens MunyTHY10 Haubosbluyio cKOpocTh 44 ¢ 60 QyT.
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Ha JJHHY OKDYXHOCTH, MNOJAYYAE€M HCKOMOE YHCJIO
oboporoB: 280, Bonbumiee unciao 060pOTOB B CEKYHAY
HEJIONYCTHMO.

18. [louemy nepemmss ocb Tenern OOLIKHOBEHHO
Ooxbllle CTUpPAETCsl M yalle 3aropaercs, HEXENH 3an-
Hid. Y Ka3daHye: oO0paTuTh BHUMAHHE HA CPABHUTEb-
Hble pasMepHl MepeiHuX M 3aJHUX KoJec.

Pewenune. Tak xak OKpyXHOCTh MNEperHHX
KOJleC MEHbIIE, TO Ha ONHOM H TOM )K€ NYTH MEHbluee
(nepenHee) koneco xenaer 6Goabine oboporos. Ort-
ciofa Oosbulee usHawiyBanue nepepHeit ocu. (Ilpu
C/ly4ae — MOAY4YHTh JAaHHHIE O pasMmepax KoJseC H cle-
JaTh COOTBETCTBYIOUIEE BHYHC/EHHE).

19. Haknon nouBnl He 3ameyaeTcsl HaMH, €CJH
BBICOTA NOAbEMA HE NPEBBUNACT !'24 €r0 OCHOBAHLA
(,3anoxenna“), CKONLKO NpHONM3IUTENHHO T'PafyCOB
B yIJle TaKOro HakJolar’

Pewenue. JlinHy MeHplIero karera BecbMa
BHTSHYTOrO NPAMOYTrOABHOrO TPEYroNbHHKA, NONYYal0-
HIerocss npu 3TOM, MOXKHO O€3 OLIyTHTENLHOH no-
[PELIHOCTH NPHPABHATL IJMHE IYrd, ONHCAaHHOH pa-
JMYCOM, paBHBIM JpPYyroMy Katery. 3ajaua CBOAMTCH.
CHEeA0BATENbHO, K BHIYHCJIEHHIO YUCHA I'PaflVCOB NYIH,
JJ4MHAa KOTOPOH paBHa !/24 NJIHHBI papmuyca. M3 npo-
MOPLHH :

m:360=2%  Omy

uMeeM
30
T 21.9x

x — OKono 2,4°.
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HyxHo npHy4YaTh YYE€HHKOB MOJIb30BATHCH MOJO0-
HHIMH TPUOJMKEHHBIMH NPHEMAaMH, OaXOIHMH 4YacTo
BO3MOXHOCTE OOXOAMTBCA He TOJNBKO 06€3 TPHIOHO-
METPUYECKHX TabaHL, HO ¥ 6es 3HaHHs TPHTOHOMETPHHU.
Yuamuecs HOMKHE yMETh HCNOJL30BaTh HO KOHLA
CBOH TreOMeTpUyecKHe [O3HAHUA H HE OCTaBaThCH
OecrnoMOIHEIME NEepes 3alauyaMH, XOT ¥ HE paspe-
INMMBIMH BIOJHE TOYHO HOCTYNHBIMH MM CPEACTBAMH,
HO JONYCKAIWHUMH JOCTATOYHOEe AJsl NPAKTHKH MpH-
O6nu:KeHHOe pelueHHe. (B maHHOM cnydae BbIYHCAEHHE
no tabauuam pano Obl, €c1d OrpPaHHYUTBCH JAECATHIMH
JIOJISIMH rpafyca, TOT we peayabrar 2,4°).

20. BapunanT. Jast pyccKHUX XKENE3HLIX AOPOT NPH-
HAT npejenabHbl ykaoH B 0,008, Ilast 3akaBka3CKOH
WEJE3HOM JAOporu AONyLUEHB!, B BHAE HCKJIIOYCHUS,
yka0oHe 1o 0,025. Kakum yraam, B rpafyCHOil Mepe,
COOTBETCTBYIOT 3TH YKJIOHHI?

Or1s. Okono 1/° n 131,°,

2f. Moxno saM u3 G6peBHAa TOMNIIMHOIO B Y3KOM
KOHUE 91/, JIOHNMOB BHINKWIHTH KBaJpaTHHH OCTPO-
KaHTHHIH (T.-€. 0e3 NpuTYN/NeHHLIX Yrios, ,00auBHH")
Opyc B 7 HIOWMOB MIHPHHHI?

Peuwenue. J[lvamerp Kpyra, ONHCAHHOrO OKOMO
KBaApaTHOrO ceyenusi Ttpebyemoro Opyca, paBeH
V72—|—72:9,89 1), CnezoBaTenpbHO, H3 OpeBHa
Avamerpor B 9,0 AOHMOB Takoro 6pyca BHIpe3aThb
Henpb3sl.

22, OO6wHpHBIe OropoNHBIE MJIOLAAH YacCTO 3aca-
KHBawTCcA 6€3 rpsfok, CIoIWb, TaK 9TOOH pacTeHHs

1) O npuemax m3pjreyeHUs KBalpaTHOTO KOpHS — CM. Jafjee
ocobbilt naparpad (VIil, 5).
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pasmeljanych JHO0 Ha BepPILUHHAX PABHOCTOPOHHUX
TPEYroJbHUKOB (,,caM-Tpereii“), JHOO Ha BeplUMHAX
KBagpaTtoB. Kakas mocagka ryuwe (OUEHHTB pasHHLY
B C/o0/0), €C/IH B3aHMMHOE pacCTOSTHHE MEeXAy pacre-
HUAMH B OOOHMX CJy4asiX OJHHAKOBO?

Pemwenne. ITy HHTEpECHYID M HEJNErKyl0 3a-
Jady ppolie BCero pemarb tak. PaccmoTpuM cHa-
yaZla Tpeyro/bHO€ pacnosoxeHHe (Kak ero HaYepTHUTL?
KaK BHINOJIHUTHD TAKOE MOCTPOEHHE HA MECTHOCTH?).
Kaxnoe u3 tpex paCTeHn#, HaXOAAIIMXCA HA BEPUIMHE
OAHOro TpPEeyro/JbHUKa, NOJAb3yeTcs !/s noLllagy 3TOro
TpeyronbHHka. HO TaKk kak OOHO pacTeHue NpH-
HaAJNIeXKHUT OZHOBPEMEHHO 6-TH TpeyroJbHHKaM, TO Ha
KaxwJoe pacTeHHe npuxomgutcs !fs nuaowapu 6-tu Tpe-
yrfONBHUKOB, T.-€. [BOHHAasi MJomajnb OJHOrO Tpe-
yronbHuka. (QG603HAaYHB pacCTOSIHHE MEXAY pacTe-
HUSIMH 4Yepe3 @, HMEEM JJf MJIOIAaAH OJHOro PaBHO-

1 _
CTOPOHHErO TPEYroabHUKa BHIPANEHHE + a2 V'3, a nas

L3 L 1 =y
JABOHHON NJOIAIH o a? ]/ 3.

[Tpunaras takue ke pacCyXAEHHA K Cly4al0 KBa-
APAaTHOrO pacClOJIOKEHHUs, Y3HaeM, YTO Ha KaXpoe
pacTeHHe MNPUXOAUTCA NpPH 3TOM IMJIOUIAAb LEJIOro
KBajgpaTa CO CTOpPOHOI0 a (1/4+ maomanu 4-X KBagpa-
TOB), T.-€. a°.

Tenepp nerko BHYHCAHTB, UTO B [E€PBOM CJyuyae
Ha JMAHHOH NJIOIAfH NOMElaeTCs pacreHudid Oospuie
B OTHOWEHHH (0OpaTHOE OTHOLUEHHE NJONaJei):

azzé—(z? V3=2: V3,
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1.-€. 1,15-—mnHa 15%/0 Gonbiie. CrnemosaTeNbHO, NpPH
TPEyroJbHOM PacloJIOK€HUU MOCEB rylue, YeM [pH
KBaJpaTHOM, Ha 13"/,

3azaud 3TOr0 poja AalT MHOrO MMM IreoMETpH-
yeckOd H300peTaTeNbHOCTH, T4K KaK K HX PEIIEHHIO
MOMHO NOAXOJMTb C Pas/H4HBEIMU, NPH TOM HE 11a6a0H-
HBIMH MpHeMaMH. YKa3udHHBIE 3aech ¢nocob npencra-
BJAsleTC MHe Haubosee ecrect-
BeHHHLIM H JIETKUM. HuCAOBHIE AaH-
HHE, OTHOCSIHEC! K MNOCajKe UJIH - A
noCeBy, MOXHO Ha¥WTH - B cCHOpa-
BOYHBEIX KHHrax Mo CeJbCKOMY XO-
39HCTBY ¥ JIECOBOACTBY (CM. TaKXKe
npunoxennse K stoil raase cnpa- (g, C
BOYHBIE CBEHEHHA). ’

23. Ilnuua XOpAH, cTArMBarone
AYTy WeNE3HOAOPONKHOrO 3aKpyr-

neHust, paBHa 100 . ,Crpenxa“ o

nyry (T.-e. BHICOTa COOTBETCTBYIO-  ~==-="" B
Lero CerMeHra) paBHa 2,5 MeTpa.

Hafitu pazuyc 3akpyrinenus. Hepr. 3. Ksan. Ne23.

Pemenue. M3 yeprexa 3 BHIHO, UYTO MOXHO
BEIYHCAHTL gHameTp (2R) Ayru, noab3ysck Te€M, 4YTO
NPOU3RENCHHUS OTPE3KOB NePEeCEeKaLIUXCst XOPA PaBHHI.
Mz paBencrra

2,5 (2R — 2,5) = 50.50
umeem 2,5k — 6,25 —=2500, otkyna R = 51,25.

ITy 3aj1ayy NoOAEe3HO NpeIarath B HaType, BO BpeMs]
9KCKypcu¥, CTaBs MpPH TOM BONPOC O Ppa3bICKaHUH
IIEHTPa Kea.-ZIOp. 3aKpyI/eHHs. DBuaou3aMeHeHHEM

Opaxr. 3aHAT. 10 TeOMETPR M. 3
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3aayd OyLeT BBHIUHCIACHHE J_'IJIHHbI XOpAH MO CTpesnkKe
H panuycy 1').

24. MoxeT /M saTyHHasi NPOBOJIOKA B 2,5° MHJJIH-
METpa TOJMUMHB BHAEpxatk rpy3 B 10 pynos, eciu
npefeapHast HArpy3Kka MPW PacTSHKEHWM [J51 NaTYHH
cocraBasier 400 nyXx. Ha KB.-cM?

Pemwenue [lmowans. ceueHus nTPOBONOKY =

7‘}-.-:2,52:4,9 KB. MM. [IpenenpbHass Harpyska Ha

\] .
1 kB. MM — 4 nyzna; NPOBONOKA YKA3aHHOH TOJILMHHBL
paspriBaeTcs Jullb npy Harpyske 20 nynoB H, che-
HOBAaTENbHO, BHOJAHE MOXET BLIAEPXATh TIPy3 B
10 nynos. :

Pacnonaras HaHHBIMUH TEXHHUYECKOrO CIpPAaBOYHUKA,.
HETPYAHO COCTABHTh MHOIO BHJOHM3MEHEHHH 3TOro
yrpaxHeHus. YKameMm Ha CAeAYIOULy0 J10GONLITHYIO
3anaqy:

25. [lpu xaxo#i AnuHe naTyHHAR NPOBOJOKA pa3-
puiBaercs cobctBeHHEIM Becom? Kyb6. cMm  natyuu
BeCHT 9 rpamMoB,

~ Pewenue. O603HauHB HCKOMYIO JJIUHY Ye€pe3 X,
a maowanb ceyeHus uyepes b, umeem (npuHHMAas
! nyn=16000 rpammos):

bx - 9=»b-400 - 16 000.

OTkyna, 10 cokpalleHyy Ha b, HAXOAHM X = OKOJIO
7100 merpoB. 3HauyuT, cBOGOIHO mNOABEILEHHAN 32
OAVH KOHEl| J/IaTyYHHas MNpPOBONOKA IJNHHOK 7 BEpCT

— o — -~

1) Boluncaenne gannel crpenkn TpebyeT 3HaHHA KBaIPATHBIX
YPaBHeRHH uaH we npubIMKEeHAOro NPHEMa, onKcaRHoro nasee B
yipaxHeHun 33-M. -
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JIO/DKHA, NPH BCSIKOH TOJIL{MHE, pa30pBaTLCH (B TOYKE
npuBeca).

26. CornacHo pyccKuX HOPOXHHIX npaBuJ, nie6eHb
Ha IIOCCEHHEIX JIOpPOrax IOOJ/KEH YKAajgbiBaThCs B KO-
HHYECKHE KY4YH CJEAYIOLHMX Pa3MepoB.

" BbicoTa OKPYMHOCTD
] apin. 12 Bepiuk. 17 apw. 1 Bepuuk.
| apw. 7 BeépIluK. 13 apm. 3 Bepluk.

1 apw. I'/2 Bepak. 10 apuw. 13 Bepuuk.
Onpenenuts 06beM TaKHX Kyu.

OreeT. l;2 Ky6. cawx., /1 Ky6. caxc. u !/s Ky6.
caX.— MOXHO TAaKXE€ MOCTaBHTh JOMNOJHHTENbHLIE
BONPOCH: KAKOH AAMHEL 0Opa3yioilasi 9THX KOHYCOB;
COCTaBJAfIET JIH OHA C 3eMaed yroa OoJbiue HJH
meHbilne 45°; 6onbine uwaH menbmme 30° U T. O.

27. YmeHblueHHAas JEPEBSIHHAST MOJENb NPOEKTH-
PyeMOro IMXKEJE3HOr0 COODYXEHHS HMMEET B BLICOTY
20 cm n Becut 240 rpamMoB. CoOOpYXEHHE HONKHO
uMers B Beicoty 30 meTpoB. OnperennTb BeC COOpY-
wenust. Aeneso tswene gepesa B 16 pas.

Pemenue. CoopyxeHue HMEET JNUHEHHbIE pas-
mepet B 3000:20, T.-e. B 150 pa3 Gonpuive, yem y
MOJIE/NH, H CJef0BaTENbHO, 00beM ero 6bosplue o6rema
monens B 1503 pas. Ortcioma BeC NPOEKTHPYEMOro
coopyxeHust 240 X 150% X 16 =12939000000 rpam-
MOB = ok0s10 13 000 TOHH.

28. B uusuHape napopoit MaluMHL Nap HAaBHT Ha
nopmwenp ¢ cuaoio 80 (yHTOB Ha KaXABIH KBanp.
owiim.  uamerp nopwHsi — 14 prwoiM.  Toamuna
WITOKa nopuuHA — 11/s proitma. Kak BeJHKO NOJHOE
JaBJeHue nMapa Ha NOPIUEHb?
: _ , gn



Pemeunue. 3amaua, oueBHAHO, CBOAMTCS K BH-
YHCJICHUIO MJIOIUAH KPYroBOro KOJblLa, BHEIIHUH
paguyc KOoToporo 7 miofiMOB, a BHYTPEHHHIl /s J10¥iMa,
H K YMHOXEHHIO 3TOH nsomjaau Ha 80

—— HITOK L
Uept. 4. K 3a0. Ne 28.
[{sununnp naporoil MaluMHbL

b

*

Beckma nonesnsiM mMaTepuasoM A/ reOMeTpHue-
CKMX yhnpamHeHHH MOMXET CJIYXHTD npoBepKa
TCXHHUUYECKHX PELENTOB reOMETPHYECKOrO Xa-
paKTepa; yu4amHecss JMJO/KHbBI CaMOCTOSTENBHO JO-
UCKaThbCAl, Ha 4Y€M OCHOBaH TOT WJH HHOH peuent, H
yKa3atb, HaCKOJBLKO TOUEH pe3y/bTaT, nojJgyyaeMuil C
ero nomouiki. [lpHBeny HECKOABKO DPHMEPOB 3TOrO

poxa.

29. Ha npaktuke o0beM OpEBEH 4acTo onpexe-
JSI0T CREAYIOWMM YHPOIIEHHBIM NPHEMOM: H3MEpSIOT
B n0MMax puamerp OpeBHa NOCpenuHe, BO3BOIAT
9TO YHCJO B KBaJApaT, YMHOXAIOT Ha OOKOBYH IJIHHY
6peBHa B GpyTax H pe3yaAbTar AeasiT Ha uyciao 183.
[Tonywaercs o6bem B pyrax. [IpoBepuTh 3TOT npuem,
CpaBHHB pe3ysnbTaT C TEM, KOTOPHH MONY4YaeTcs, €Cny
" 38a o6beM GpeBHa NPHHATH 00bEM LMAHHADPA, JUAMETP
KOTOpPOro paBeH Auamerpy OpeBHa mnocepenuHe, a
BLICOTa — OOKOBOH AAHHe OGpeBHA.
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PeweHue. O6o3naunp guamerp 6peBHa B 110 K-
Max uepes d, a AMMHY B QY TaXx uepesl, umeem A
o6bemMa B (DyTax BHPAWEHHS:

41 | PasnenuB nepBO€ BHIpae-
183 | HHe Ha BTOpOC, moiyuaew,
~ gy ) JATO OTHOWICHHE X =

no 2-my ciocoby 419 %2%2575;%_1 — 1,0017.

CnenoBarenbHO, YNPOLIEHHHH NPHEM AA€T HUYTOM-
Hoe npeysenunueHde (Mmenee, uem Ha 0,29/o).

no 1-mMy cnocoby

0. XXeCTsIHUKH M CTOJAPE HEPEAKO MNOAB3YIOTCH
C/IeAYIOIMM NPHEMOM IJIs1 ONPEAE/IEHHs ANHHBl OKPY K-
HOCTH: OTKJajBIBAaIOT Ha NpsiMOH 6 pas paauyc HnaH-
HOM OKpYXHOCTH H NpuOaBASlOT BLICOTY MEHBILUEro
CermMeHTa, OTpe3aeMoro CTOPOHOH BNHCAaHHOIO KBa-
npata. [lpoBepHTh 3TOT npHeM.

Pewenue. JuHa OXPYWHOCTH NONYY3ETCH NpPU
5TOM paBHOH 61 | ('r— 'lé 2) - Tr — 0,707r =
- - 6,293r, — BMecTO 6,284. OrtHOCHTEABLHAsA noOrpeLn-

HOCTD mMenee 1/;°/,, T.-€. NPaKTHYECKH HH-

0,009)
YTOXHA.

31. U3 Bcex 6pycneB, KaKHE BO3MOXHO BHIPE3aTh
M3 gaHHOro OpeBHa, HauWOOJBIIEH MPOYHOCTHIO
OTJIHYaeTcd TOT, Y KOTOpPOro OTHOILUIEHHE CTOPOH

npsiMoyrospHoOro ceuenwsi = 1:1/2. Ha mnpakTuke
npouap Takoro 6pyca noay4aiT caefylolHM oOpa-
30M: JENAT AMaMeTp GpeBHA Ha TPW PABHBIE YACTH M
B TOUKAX Je/eHHs BOCCTABASIOT, B POTHBONOJOXHEE
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CTOPOHH!, NMEPNEBAKKYNAPH IO NEpPECceyeHHsi C OKpYymK-
HOCTBIO; MOCJNEeAHHE TOUKH COEAMHSIOT C KOHIIAMHK
Juamerpa. JlokasaTb: 1) yTo npH 3TOM MOAYYAETCH
NPSMOYFrOJABHHK, 2) YTO CTOPOHH €r0 OTHOCHATCSH, KaK
1:y/2 -
Pewenune Ilepsoe scHo
: U3 TOro, yro yrael C u D (cm.
C A yept. 5) OMHPAIOTCH Ha ARAMETP
M " yTO0 — B('-}-— BD= - BCA.
Bropoe cnenyer u3 nponop-
N - MU

B —D B(* _AB.BN _ BN __ 1
\_/ A2 T AB.AN T AN 2'

Uept. 5. K 3ax. N 31. OTKyza: ]
BC:AC=1:\/2.

32. BapuauTt. B 6anke Hanbodbluell xecCTKo-
CTH (naroweili HauMeHbIIHH NPOru6), KaKyK MOXKHO
BbIp€3aTh U3 JaHHoro OpeBHa,
CTOPOHBI NPAMOYroJBLHOrO Ceye-
HUA JOMXKHBI OTHOCHUTBCH, KaK

1k /3. VYkasatb rpaduueckuil
Crnocob nonyyeHuss TakKoro Inpo-
. (uns.

PemeHue scHo H3 yepre-
Xa 6-ro.

. 33. Ilns Ouctporo onpene- ‘1€pT. 6. K san. Ne 32.
JeHHs  pagMyca  3akpyrJieHus _
Y/I0XKEHHOrO pensCoBOro MNyTH NPOBOAAT KacaTelb-
HYI0 K BHYTPEHHEMY pEJbCY H H3MepAKT AJHHY OT-
Pe3Ka 3ITOR KacaTeJbHON, 3aKIIOHAKWErocs MexXay
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TOYKAMH €€ NepeceueHus C HapyXKHBIM peabcom. [lo-
JOBUHY 3TOH JJUHH BO3BHILIAIOT B KBaZpaT H NEIAT
Ha wHpHHy kosaen (0,714 cax.). Pesyabrat naer
AHaMeTp AyrH 3akpyrieHuss B caxensx. Ilpose-
PUTE 3TO MpPaBHJO.

Pewenune. Otpesok kacareabhoit BC ecTh xopia
OKPYXHOCTH 3aKPYIVICHHS HAPYXHOrO penbca. [1po-

M3BEJEHHE €€ OTPe3KOB, T..e. AL paBHO INpOHU3BE-
nenuio crpeaxd AD Ha octanb-
Hyl0 yacTb juaMmetrpa. Ho Tak
KaK AMAMETp 3AKPYIVIEHHUS BeCh-
Ma BeJHK 0 CPaBHEHHIO C IJH-
Ho1 4., TO 3Ty 4acThb IMaMerpa

MOXHO CYHMTaTb paBHOU Bcemy

nuamerpy (d). Hrak AB°

— AD . d, oTkyna
AB:
d= 0,714 °

Takum 06pa30M yKasaHublll npu-  ‘lept. 7. K 3an. Ne 33.
€M JaeT BEpHBI pe3ysbTaT, €c/u

pasiioctb d —0,714 Mano otnuyaerca or d. B nelcr-
BUTEJBHOCTH AHaMeTp d 3aKpyrJeHUA Ha HaMIHX Ke-
- JIE3HBIX ZOporax He jonyckaercs Menbiue 400 caxew,
Tak yto d—0,714 oraubaercs or d MeHee 4YeEM
Ha 0,20/,. Tak kak B paccMaTpuBaeMOM <CJay4dae MHI
npenebperaeM KBaxgpaToM ') 3TOH BEJHYHHBI, TO
pHEM MOXHO MPHU3HATH MNPAaKTHUYECKH [OCTATOYHO
TOYHBIM. ’

1) U3 pasencrea: AB2 — 0,714 (d — 0,714) umeeM
- AB? =0,714d — 0,7142,

rae uned 0,714? 6 uamMm orGpomen,
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IT1oi upoctoil (opmysol MOXHO MOAB3OBATHCH
BO BCeX Clly4asiX, Korjla no xopie Ayrd H ee CTpPOJIKe
TpebyeTcs BLIYHCAUTL PagHyC AYrH (€CAM OH BeJHK
o CpaBHEHHIO CO CTpenxoil. Ham eme npunerca ne-
OLHOKpPAaTHO K HEeH obpaiarthbes.

34. llo Toit e dopmyse MOXHO BHHHCISTD
(dept. 8) paccrosHus Mm, Nn Touek AYrM OT Kaca-
TeJbHOH, NOpOBENEHHOH uepe3 cepenusy [) pyru.

MMenno:

mm,

Mm=Dm, = )R
L

2
. . RTZI“
N1 = Dn, = S
. A C B,
i m'
n n’
EM N D

Uepr. 8. K 3an. N 34.

NMPpU YCIOBHH, 4TO OTpe3ku An, Nn HeBeNUKH N0 Cpak-
HEHHIO C PAfHycoM. IJTO NAeT NPaKTHYECKU#l Crnoco6
pa36HBKH 3aKpPYTrJEeHUH, T.-. Pa3METKH Ha
MECTHOCTU PAJA TOYEK 1, M H T. L., Yepe3 KOTOpble
JOMKHa NpOHTH Jayra 3akpyrienus. Bo Bpems akc-
KYpPCHH Ha OTKpPHITYI0 MECTHOCTH MOXHO NpPOAENATH
C yyeHHKaMH NMpHMepHYIO Pa3bUBKY 3akpyrieHus 3a-
HAHHOrO pajiuyca MexJy JABYMSi TOYKAaMH.
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K reomerpHdeckyM ynpaxKHEHHAM C TEXHHYECKUM
COJEpKaHHEM MOXHO NMPHCOEIMHHTB TaKXe COCTaBJe-
HUE CNpaBOYHBIX TAGJUL pa3HOro poja MaIu NPOBEPKY
roToBHIX TAGJHI HMERIIEHCsT nonx PyKoH CNpaBOYHOH
KHMru: TabauLpel Beca NOTOHHOTO MeTpa TPOBOJOKH
pa3nH4HO#N TOMIUEB W MaTepHaja, Beca KBaJApPaTHOTO
LWIECTHIPAHHOIO 2KeJle3a, Beca MEeTaNJIRYECKHUX JUCTOB,
BeCa YYTYHHBIX WIApPOB, NJOLIANH CeyeHHust Tpyo, ToJ-
IIHHE OpeBeH [/ BHINHAMBAHHUS OPYCbEB PA3HYHBIX
pa3sMepoB, KOJH4YeCTBA CE€MsiH, TpebyeMblX Ias Oro-
pola NpH ONpPENEJEHHOM pa3MelleHHH pacTeHRni, !)
u T. 1. PaccmoTpuM ABe Tabauibl, OTHOCAILHECH K JO-
POXHBIM 3aKPYIJIEHHAM.

35. Humke npuBeneHL HeEKOTOPHIE€ BBLILEPHKU H3
TabnHubl L5 ONpEHENCHHS pagHycCa XeJNe3HO-NOPOxK-
HOTO 3aKpYrJ€HHs O XOpEe W cTpesnke. TpeGyercs
NPOBEPHUTH JaHHbIE M 3aNOJHUTH MecTa, 0003HaueH-
Hbi€ 3HAaKaMH Bomnpoca:

ey

Paguye | CTpeaka nyru npu xop.ie:
B CAMCH- 10 camen. , 20 cawen.
I
1000 | 0,013 0,05
500 0,014 0,056
? 0,023 0,091
300 0,042 ?
200 ? ?

1) Takoro popa ynpaxHerus B cociasaehpu Tabauu nyvile
BCEro BLINONHATL KOMIEKTHBHO, pacnpelueissa pabotry Mexy BCeMH
yuaiHMHCR, Tak 4TO 1a [ONK KAXKAOIO BLINAACT BbiYHCIEHHE
AL HefoabluoN 4Yacru Tabauut, OpraHH3auHi BHYWCIHTENLHON
paboth, — pacupenesesne 3apgauuft M T. . — NOJE3HO NPEAOCTa-
BUTb CAMHM Y4aLUHMCH,
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Pewenue. Paccmorpum, Hanpunep, 4-10 CTPOKY.
[Tpu xopme 10 cax. u crpenke 0,042 cax.; nuametp
3aKpYIVIEHHsl ONpenenseTcs H3 ypaBHEHHS

(28 —0,042). 0,042=5,

95
2B = G043

OTKYJAa
— 0,042 == 595.

CienoBaTenbHO, BHIYHCACHHBIH PALHYC 3aKpYrAeHHs,
297,5, Becbma OamM30K kK TabauyHomy uyucay (300).
[lonnoro cornacus Henb3s OXHUAATH, TaK KaK TabaHua
naer CJHIIKOM Majlo NeCATHYHBIX 3HAKOB. — [IpoBepka
¥ NONOJHEHHE OCTaJMbHEIX CTPOK NPOU3IBOJHTCA TeEM
e crnocobom (MOKHO TMOJb3OBATBCA H YNPOUIEHHOH
¢opmysoit 3an. Ne 33). _
36b. CxonHplii MaTepuas JJf- ynpaxHeHuit nocTta-
BJaseT Tabauua pjs pa3bHBKH 3aKPYTJEHHH MOMOIILIO

NEPNeHAMKYIApo8 K KacatenbHo# (tM. 3azx. Ne 34)
[TpuBOZMM HECKO/NBKO BbLIIEPKEK H3 Hee:

Panuych: | IOOI 300 | 800 | 1500

Paccroguus ot OPALMWHATH
Ha4. TOYKH Kpu-
golt mo kKaca- { (T--€. AAHHA NepneHau-

TenpHol - KyJasipoB).
10 0,50 ' 0,17 0,06 | 0,03
15 1,13, 038 014} —
20 2,02 | 0,68, 025 | 0,13

" 50 1340 . 420 | 1,56 | 0,83
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Tpebyercs nposepHTh, NpPaBHJIbHbLI JH LaHHbE
5TOH TabAULBIL

Pemenue. Ilposepky yno6uee BCEro npoH3BoO-
ouTb no ¢opmMyne 3an. Ne 33, koropas B ,llaHHOM
c/lydae NMpHMeT TAKOH BHJI:

KBaZp. pacct. MO KacaTeanOH
OpAHHATA — pieuils

JUaMeTp Kpyra

YnpaxHenns nopo6HOro poja nojesHbl eue H B TOM
OTHOLIEHHH, 4TO NpHYy4arT Gosee CO3HATENbHO NOJb-
30BaTbhCA pa3HoOro poja tabauiiamy 1).

Ianee npUBOAATCA HEKOTOpbIE CBeneHus u3 obna-
CTH TEXHHMKH H arpoOHOMHH, KOTOPHIE JIETKO HCNOJb-
30BaTh /19 COCTaBJIEHHS Pa3HO0Opa3ubix reoMeTpHye-
CKHX 3ajady. .

1) U3 33pay C TEXHHYECKHM CIOXKel10M, PACCMOTPEHHBIX B 3ToM
KHMre, yKameM elle Ha MN 3 4, 13, 114, 116, 135. 136.
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[IpounocTh MaTepuiIOB.

Martepmwuan:

PazprmiBaeT¢a npu Ha-
rpy3ke Ha %6. M.M.

———

JIOKOH).

AnomuHneBas GpoH3a.

Meanag npoBoOKa.
JlatyHHas npoBoOnoKa.

KowaHbl pemenb.

YKenesHas npoBoJOKaA.

XBoiftHoe nepero (BAOML BO- |

Oxono 40 xe.
Ot 30 mo 60 xe.
Oxono 9 xe.

Or 2 o S xe.

Or 50 mo 60 we. 1).
Oxono 40 wa.

Bec, B kunorpammax, NOrOHHOr0 MeTpa Kenesa
KBaapaTHOr0 H Kpyraoro:

|
I
!
I

—_— —— —et——

1) B 3aBHCHMOCTH OT 06pabOTKH.

= m - _;m - - m .
gp, E.cu_§¢::, E.'cu_gp_ E_m
55 |S8|E8|z8 .58, E8|48 (28| E8
52% S| 2 §“§|§5 aslss=31sg5| &8
I AR TR R R I A - R IR
. |
5 0,195| 0.153} 30 7_,00? 5,499 100 77_,8 61,10
10\ 077810611f 10 {1245 9,776 120 11120, 880
20 |3,11212,444 50 19,45 15,28 150 |175,1 137,5
25 |4853.3819 75 [13.76 3437 | 175 238,3187,1
|
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Bec menHoll npoOBOJOKH.

Jnam. Bec Uncno
[POBOJIOKH ‘ METPOB
AL 100 meTpos. B 1 xa.
0,1 0,007 14286
0.5 0,175 571
1.0 0,699 1429
1,5 1,673 63,3
2.0 2,796 35,7
2,9 4,369 229
3,0 5.292 , 15,9
4.0 11,080 | 8’9
5,0 17,480 5,7
10,0 69,91 i 14

Kpogenabhubie pabothl.
/

XHKenesnasas KpoOBIAL

Ha nokpmiTHe 1 kB. cam. kpoiiu (CO BKIAKOHEHHUEM
HaJICTEHHBIX KOJOOOB, KapHH3a M TNOKPHITHA OKOJO
TpyO) TpebyeTcs:

Kencza 2 apw., 13 ¢yHT., JUCTOB . 5,6
I'Bo3neil KpOBENLHBIX, 3 HIOHMOB.,

nygoB . . . . . . . . . . . 0,009
ZKenesza Becom, nynos . . . . , . . 1,82
Onudwl, dystos . . . . . . . . .04
Kposeabmukos . . . . . . . . . . 045

Jlucrtroroe (KpoBeabHOE) Kenes3o:
Pasmepn 2 X 1 apm. Bec—ot 6 no 14 ¢yuros.
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3aBoackye TpyoObL.

Beicota TpyoH (Han

pelIeTKOK TOMNKH)

B ¢pyrax. . . . . 60 75 90 100 125 150 180
Bepxuuii BHyTpesHIH

nuamerp B (pytax . 11/2 123 15,6 2 31/2 412 6
Tosmmunba crenky BBEpXy—oOT ! 2 Kupnuua 1o 1 kup-

nuya.
n . KHH3Yy — Ha Kaxzable 2!/2—4 cax.
YBEJHYHB3ETCA Ha MNOJ-
KUpNHYA.
BuyTpenuu#t ykaoH . . . OT !{150 O ! 120 BBHICOTHI.
Hapyxusolit ykiaon . . . . OoT 140 0O /60 BHICOTHL

KomuatHble neuy. ,

————— g —————

e ——

— I -
O6rem no-
Pasmep nequ Beicora MELUEHUIH,
B NJaHE, neqcH B HMH OTanH-
BaEMbiX, B
B BepILKax. aplUKHaX. KY6. Ca.
T ' 12 12 31, 6,72
=
4 < 12X 15 33, 17,6
(=}
;:g 1 ]5 ,\": 18 331’6 21?3
=1 18>.18 3%, 25,58
S 213 21 33/, 34,8
S I IR
Z Il 18 3314 20,07
: w0 8 21,8
Z 1 21 | 3% 406
x
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Jlns kn1anKy NpAMOYroAbHbIX KOMHATHBIX TeudeHd no-
Aaraetcs Ha Kaxabi kyb6. apiinH neun (6e3 BhlYera
ofbeMa ALIMOXOZOB): kupnuua 875 wWT,, IIHHH U
necky no 0,11 xy6. caw. JIas ycTpoHCTBa Kpyribix
nevyeil HyxHO Ha Ky6. apwuH: kuprnuya 110 wr,
ravHbl ¥ pecky no 0,013 ky6. cax. Jlaa caenanus u
OKpacKH ¢yTasipa HA Kaxnbld KB. aplli. NOBEPXHOCTH
HYKHO: KPOBeJbHOTO XeJe3a 2-apynunioro—~0,64 nucra
H kpackn— 0,13 ¢yHra,

Pycckue wenesHbie fOpoOrH.

HlupuHa 3eMAAHOrO NOJOTHA: /9 OZHOrO
nytH 2,6 cax., 1ga AByx — 4,6 cax.

OTKOCH HachneH H BBHIEMOK: OGHIMHO MOAYTOP-
Hole (ocHoBauue B 1!/, pa3a Goablue BBICOTH).

Bec pesbca: 1 norounoro metpa—43,6 e, 38,4 ke,
33,5 w2 nanr 30,9 #e (B 3aBHCHMOCTH OT THIA).

Hopmanbhass nnuua penbca: 35 dyr., 42 dyr..
Hix 49 ¢yr. .

Hlupuua Konewu (PacCToOHHE MEXIY BHYTPEH-
HHUMH TpaHAMH rosoBok): 5 ¢yTt., (1,614 4r). B xpu-
BEIX YacTAX Kojes yluupsiercna (YIUHpeHHe 10 3 ca).

Hau6oapmias CKOpPOCTh ABHMXEHHS: MAacCaXup-
ckHX 60 — 80 kM B uac, TOBAPDHBIX — 43 kM.

KpuBpe YyaCTH Ha IVIaBHOM NYTH HE JOJKHBI
umerb paxuyca Menbllie 300 cax. (B POBHOH MeCTHO-
cTH) — obuiknoseuno ot 500 po 1000 cax.

[IpononbHble CKJAOHB HE IOMKHbLI NpPEBHINATH
0,008 (T.-e. NOHHKEHHE UM NORABEM HE AOMKEH ObITh
G6onbie 0,008 cax. Ha kaxnylo caxenb nytH). O6o-
snauyedne ywiaona: 0,005 150 nokaswiBaer, 4TO Ha

IIpakr 2aHA1. DO 1€OMeTPRH. 4
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nporsokenuH 150 caxeH nyTH TOHMMXKEHHE pPABHO
0,005 X 150 = 0,75 camxenu.

Tenerpapunaa aununga. [lpoBosoka kene3Has
TONUWHMHOW O .um. CTosibbl, B Konuyectse 20 Ha Bep-
CTY, BHICOTOI) 4 caxeHu, B BEPXHeM OTpyOe 4 BepLuK.
[lepeuiit mnpoBox mnoABelWIHBAeTCA Ha PACCTOSSHHH
24 nmwo#MOB OT BepxXyuwkd cronaba, oOCTalbHbie Ha
" pacctosuuy 36 noOHMOB IApyr OT Apyra.

ilapoBos— gauda (Mexeny Oydepamu): 9,3 at.

Tennep—amuHa (Mexny 6ydpepamn): 6,8 .

Baros — roBapHmiit: nnMHa Ky3oBa: 6 —6,7 .
mexay 6ydepamu 7,6 a.

e ——— - o —— e .

KoauyecTBO ceMsH Ha AECATHHY M ypOXKAHHOCTD.

KonuyecTtso ceMsiH

Ha JECATHHY B YeT- Ypoxaifinoctn

BEPHKAX NPH NO- | ¢ pacHTIHHD
ceBe:

. — ——-| B 4eTBEPTHX.

Bp336p0C Psuyamu

Powb o3umass . ., . .| 8 — 11 6—9 6— 14
» fApoBas. . . .| 6 —9 o -7 S—11
Muweunnna osmmas .| 6 —11 , 5—9 918
" spoas . .| 8 —13 | 7—10 6 —13
SluMenb o3umbit . ] 9 —13 8 -11 18- .27
” spoofi . . . J10—13 9—11 12 — 22
Osec. . .. 12—21 19 -17 12— 34
Ilpoco . . . 1 —2 3a—1 7 - 14
[peunxa . . . ] 5--9 | 3-5 7 - 14
l'opox cpemnuyi . . .} 9~ 11 7—11 7— 14
Kaprogens cpennnti . 70- 100} 700 1600
bBpoxsa. . . . . . . — | 21 — 32 1300 — 3300

MopkoBb . . . . . . — 10— 16 | 1600 — 3200




— d1 —

Hucio caweHueB, NPUXOAALIMXCA HA 1 [eCATHHY
npyu nocasake.

Paccrosnne mex- | KBanpatnasi | [locaaka [Tocanka
Ry caxenuaMH. nocapka. | cam-tpeteh. cam-ngr.
t/, apminHa. . 86 400 99 792 172 800

1 apumn, - 21 600 24 948 43 200
11/, apuyHa . . 9 600 11088 19200
2 apwmuHa . . S 400 6 238 10 800
.2}, apuuHaA . . 3 456 3 992 6912
3 apiuuHa . . . 2 400 2772 4 800
31/, apumua . . 1763 2 036 3527

[Ipy kBanpaTHOH nocagke pacTeHus pasMelya-
I0TC Ha BEPIUMHAX KBAaLpaToB; NpPH NOCajike CaM-
TpeTei—Ha BEPIWIHHAX PAaBHOCTOPOHHUX TPEYTroOJb-
HUKOB; NpPH Nocafke caM-NATb (MJIH [NaXMaTHOM) —
Ha BepLUMHAX KBAaZApaTOB U B LEHTPE MHX. '

4%



V.

3anaun u3 reorpapuu H 3eMJIeBeIEHUS.

37. Kakoro nuametpa f0/keH ObiTh I106yC, 4TOOHI
OLHAa MHHyTa €ro MepHJiHaHa paBHsJack 1 MHIIH-
meTpy? Bo CckoAbko pa3 ero nuamerp MeHmlE nHa-
MeTpa 3emiau?

Pemenne. 360. 60:27=—=6 879. Mcxommn aua-
mMeTp — 6,88 meTrpam.

,prroe petiende. Tak kak MHHyTa Mepnnnaﬂa
(Mopckas muas)—1 852 meTpaMm (BEIYHCIHTD 3TO UCXOOA
H3 TOTO, 4TO MeTp — 40-MHIAINOHHON HOJe MEpUANaHa),
TO IMAaMeTp Hawero raobyca Medblile AuaMerpa 3em-
Horo wapa B 1852000 pas.

38. 3emaerpsicenus pacnpoOCTPaHSIOTCH MO 3eMHOH
NOBEPXHOCTH €O CKOpOCThIO A0 800 METpPOB B CeKyHAY.
Kakyio miomalb MoXeT OXBaTUTh 3EMJIETPACEHHE ue-
pes 1 MHHYTY INocse CBOEro BO3HHKHOBEHMSI (KpH-
BH3Hbl 3€MHOH NMOBEPXHOCTH B paciyeT HE NPHHUMATD).

Pemenune. =w(800. 60)2—7 235 kB. KHJIOME-
TpoB.— [losne3H0 Takxe BBIYHCIHTDL BEJHYHHY AYyTH (B
rpasycHOM Mepe), KOTopaf NMpH 3TOM pacdeTe MpPHHH-
Malach 3a NpPAMYK JIMHHUIO, 4TOOBl OnpaBjaTh NMpHpa-
BHEHHE B JAHHOM CJy4ae€ IJMHBI LYr" JJHHE XOPAbL.



39. ,OtHocutenbHBIM pa3BuTHeM OeperoBoil nu-
HHM“ MaTepHKa WM OCTPOBa Ha3wIBaeTcs B reorpaduu
OTHOWIEHHE NJHHBEI O6eperoBod JUHUH K IJHHE OKPYK-
HOCTH Kpyra, PaBHOBEJIHKOrO JAaHHOMY MAaTE€pPHKY HJIH
octpoBy. — OnpenenuTe OTHOCHTEJIbHOE pa3BHTHE
O6eperoBoil JuHuM ABCTpalHM; AJHHA €€ GeperosBoi
Jaunuy — 20 000 xaz, naowaas — 7 600 000 kB. KHIO-
METPOB.

Oteer. [loutn 2.

40. OnpenenuTb OTHOCHTENBHOE pas3BHTHE Gepero-
BOM JauHHH EBpone#cko - AsuaTckoro matepuka (cm.
npexn. 3anavy). beperosan au-
nua ero 108000 xa., mnno-
wanb — 50 700 000 kB. KA.

OtseT. 4,2

41, JIBe TOYKHM mOBeEpX-
HOCTH BeJaHKOro okeana, Ja-
»alllie Ha skBaTtope B 60° onna
OT Lpyro#, coeauHeHsl NpaAMoH
auauelt. [Ilpoxogut #nH 3Ta Uepr. 9. K sax. No 41.
JIUHUA 1EJUKOM B BOJE, HJH
4acThI0 pacloJOKeHa {O[
JHom okeana? (Haubonbuas raybrHa Besnkoro okeana
He npepocxoautr 10 xa). Kakyw ¢opMmy HmeeT B
obLieM JIHO 3TOrO OKeaHa - - BOTHYTYIO, IJIOCKYIO HJIH
BINykayi0? Pannyc semuoro mapa 6400 xa.

Pemenwue. lleppans wacTy 3asa4y CBOJHTCH K
BHIYMCJEHHIO CTpeakd nayrd B 60° npu panuyce
6400 kM, T.-e. K ONpPENENEHHUI0 pPasHOCTH MEXIY
panMycaMH Kpyra: ONHCAaHHOTO OKoJO 6-yroabHuka
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1 _
u Bnucansoro B nero. Oua pasma 7—, 7 V3 ==

;_ r(2—1Vv 3)=0,134r—=857,6 xm. CrenoBatesbuo,

Haubonee raybokas yaCTb Hameil xopmbl 3ajeraet Ha
COTHH BepcT rayOxe nHa oxeana.— OTCrona camo
c06010 BHITEKAET, 4TO JHO OKE€aHa LONNHO UMETh BHITY-
Kayw ¢Gopmy.

B cBsa3u ¢ sTo#t 3anauesl moyduTENbHO pacCMo-
TPETh TaKOoH BOMNpPOC:

4

42. KakoBa (opma nHa — BpIyKkJIash HWJIH BOTHY-
Taf — y MOps, NPOCTHPAICIIErocs No Mepuauany (MJH
no Ayre GoabIIOro Kpyra) Ha 5° M WMEIOIIEro paBHO-
mMepuywo raybuny 200 merpos? (Iauny Xopnml, CTArH-
BAKIYK Ayry B 5°, MOXHO AJAf NpUGIHIKEHHBIX BhI-
YHCJEHHH NpPHHATH PaBHOH NJHHe nyru).— Kakoso
JOJKHO OBITE NPOTHKEHNE MOPS NO MEPHIHAHY, YTOOHI,
HMes Haubonbluyo raybuny nocepenuse B 100 metpos,
OHO MOIJI0O UMETb MAOCKOEe AHO?

Pewenwue, [Ipexne Bcero Hano nokasaTth, 4TO
JJHHY XOpIbl, CTATMBawUEH Ayry B 5°, MOxHO 6e3
OLlyTHTEJNbHOH TMOrPEIIHOCTH MPHHATH PaBHOH JJIHMHE
COOTBETCTByIOLIEH AYyrH. B Tabnuuax (Hanp. B HEKO-
TOPHIX JOTapHPMHUYECKUX) MOXHO HaHTH JJHHY XOpABI
B 5% mpu pagumyce, paBHOM l-1e: OHa CocCTaBasieT
0,0872 panuyca. Inuna xe nyrd B 5°, no Buuuciae-
Hiio, pasHa 0,0873 panryca. Pasnuna (1/si2 =0,11%)
HAaCTOJNBLKO MaJja, YTO B pacderax, noaoOHBIX HalleMmy,
MOXHO €10 npeHebpedyb !).

1) INonesHo Boo6uie oOpaTHTH BHHMAHHE YYaLHXCH HA TO,
KaK Mana pasHupa Mexny NJHHOW AYFH H NJIHMHOK COOTBETCTBYIO-
mweR xophb! #axe ons yrioB Oonkileid BeaHYWHBI:
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[Mpucrynas 3aTeM x pelieHHI0 3alja4d (BepBHHK
BONPOC), BBEIYHCAHM, KaK HU3KO 3aserana 6vl noj CBO-
60nHOH MOBEPXHOCTBEIO BOJAKLI camas riybokasa TOYKa
MOPCKOro JHa, ecau Obl nHO 3T0 OBIIO MIOCKO, —
T.-€. BBIYHCAHM CTpPEJKy IyrH 3eMHOTO MepHjaHaHa
B 0°. Tak kak mJuHa COOTBETCTBYIOLIEH XOpHABl CO-
crapasier 0,087 3emuoro paamyca (6400 xa), T.-€.
papHa 556,8 ka, TO cTpenka paBna 278,42:12 800=
okono 6 #wm (BeuMcAsieM 1o d¢opmyae 3anadM
Ne 33). 3uan, uyTO paccmaTpuBaeMoe MOpe HMeEer
paBHOMepHyI0 raybuny B 200 MeTpoB, 3aKjio4aem,
YTO AHO €ro B CpelHel 4HacTH 3HA4YHTENbHO BO3BbI-
LIaeTCA Haj MpAMOH JUHHEH, COeIUHSIIOIUEH ero kpaf,
T.-€. 4TO OHO BHI 1Y K JO.

OTseT Ha BTOPOH BONpOC 3aj/a4H [ONYYAETCH H3

$opmynsl
22 = 100 (12 800 000 — 100); oTkyna & =— 0KO0n0 36 #At.

Ilpu GonbineM NpPOTHAKEHUHM MOPS MO MepHAnaHy
(uan BoobOuIe Mo ayre 6GosabwIOro Kpyra) IAHO ero
JIOMHHO OBITH BBINMYKJIBIM.

!

HAanua Jinuna
Fpan. | AyTH XOpAb!
t

10° 0,1745 0,1743
20° 0,3491 0,3473
30° 0,5236 0,5176
45° 0,6854 0,7654
60° 1,0472 1,0000

(Jas nyrn B 30° 45° 1 60° BhiuncieHHe mMokeT OHTh BLINOJ-~
HEHO YYallMMHCSl FeOMeTpHuYeckH. 6e3 obpalleHus K Tabmuuam).

Jierko nuperb, yto mns ayru B 10” pasuuna coctaBaser Mewee
0,12%0; nas 20° — 0,5%0; aan 30° — 1,19%; aan 45°— 2.5%, n naxe
nnr 60° — menee 5%o.
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43. [lomoOHHEMH NPHEMAMH MOXHO NPOBEPHTH Cle-
nytomne paHueie (,Kypc ¢uanyeckoit reorpaguu”
npod. 1. M. bpoyHnosa):

»1upuna YepHoro mops, Mexny 10:KHOH OKOHeu-
Hoctbio Kprima u Muebonu B Manoit Azum, 2°10°;
4T0OB JIHO 371eCh OBIJIO MJOCKHM, HEOOGXOLHMO, YTOOLI
Hanbonbliasg raybuna 6wsia 2 628 merpos!). B neit-
CTBUTEJBHOCTH XK€ OHa Ha 3TOM Mepuauane 2 240 mert-
pos. Crenosarenbno, mexay Kpeimom u Maunoit Asneit
aHO HepHoOro Mops noyTH IVIOCKOE, €[Ba BHINYKIOE.
Iaxe Takue rnybokue mops, kak Cyny {730 meTpos] u

Hepr. 10. K 3an. N 14. BopHas Bwinyknocts o3sepa.

Lene6ecckoe [1 640 .4} umerot Brinykaoe auo. Lllupuna
[Ta-ne-Kane 32 kunomerpa [COOTBETCTBYIOIIAS Ayra —
18']; mHo nposauBa O6blno OBl MJAOCKUM NpH rayGuHe
19 meTpos, HO nocnenuss 62 mMeTpa, Clen0BaTenbHO
OHO BOTHyTO€".

4A. Bbiupciautb Haunboabllee BO3BbILLIEHHE BOAHOH
BBHINYKJOCTH O3epa Han JHHHeH, COoeIuHsUeHd nBe
NPOTHBONOJIOXKHLIE TOYKK Gepera, pacnosoxeHHbe B
paccrosaun 130 wue gpyr or apyra (ycrbsi Byokcel u
Onoukn Ha JlapoxckoM o3zepe).

OTteerT. 325 MerpoB (Boiue Jiihenesoii GamwHH).
45. Cpennas raybuHa BCEX OK€aHOB—4 KHJIOMeTpa.
3nas, uTO OKeaHH NokKpeiBawT 709, obulell noBepx-

HOCTH 3€MHOro mapa, HalTH 06beM Bcei BOJH OKe-
aHOB.

1) Hepuoe mope ornuuaercs paBHOMepHoll rayGumod.
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Pewenune. Wcxoast u3 onpeneneHuss Merpa
(40-mMunsHoHHas 1[04 MepHIMaHA) HMEEM, 4TO pa-

40000
IUYC 3€MHOrO WIapa=: =

2
{ 12
BEPXHOCTh 4w |4—0000| — 508 800 000 xB. #s. 70° ¢
i 2%
3TOro 4Hcaa, T.-e. 356 160 000, ymunoxaem H2 4 u nony-

yacMm HCKOMBIH 06beM: 1 424 640 000 ky6. #.u.

A 300 5m B

1)

x4., a obmwaa no-

C

Yept. 11. K 3an. Ne 47.

‘46, Kaxoro nuamerpa wap o6pasoBaicsi Obl H3
"BONBI BCEX OKEaHOB?

OtseT. Okono 650 %.u.

41. Bo BpeMfi 3eMACTPACEHHI HBMEPSIOT HOMOILbIO
0cobbIX NPHOGOPOB TOT yroJ, MNoj KOTOPHLIM B JAHHOM
MeCTe MNON3EMHBIH TOJYOK BCTPETHJ IOpPH3OHTAJIbHYIO
IOBEPXHOCTD 3eMIH (,yrol BHXoxaenua*). Jonycrum,
Y70 B HEKOTOPOM cJiyuae 370T yrox pasvsiacs 30° a
MECTO BepliMHB yriaa O6wblio ynaneno wa 300 kuno-
METPOB OT TOrO MeCTa Ha 3eMHOH NOBEPXHOCTH, Te
3eMNeTPACEHUE HavaJoCch paHblie BCero (OHO Ha3bi-
.BaeTcH ,3nuueHTpoM“). Onpenmenute, KakK rayboko
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non 3€MHOH MNOBEPXHOCTBIO 3aneraetT TOT Ouar, us
KOTOPOTO HMCXOAMJIM B YKA3aHHOM cJydae NOA3eMHble
tTonuku. ([Ipexnonaraercs, 4To B TONILE KOpE TONMHOK
pacnpoCTPaKAeTCs MPAMOJHHEAHO).

Pewenune. O603nauns (uept. 11) Beplunny yrna
B 30° yepes B, snuuenTp — uepe3 4, a oyar —uepes C,
uMeeM, 470 HCKOMAn FJIyGHHB 3aJeradusas oudara

BC
AC = ur = 9 -
C
A

VI T D T

Uepr. 12. K 3an. N 48. Tynweap Mexay toukamu A u B.

[lo Teopeme Iludaropa,
3002}z —= 42,
OTKyza
Z =1/30000 = 173,2 xunomerpa.

48. TynHeap npopeHT N0 NPAMOH NHHHM H HMMEET
B anuHy 15 xuiaomerpos (Cumnnonckmuit — 20 kuno-
MeTpoB). Beluncaute raybuny saneraHusi €ro CpenHem
TOYKH TIIOZ TOPH3OHTAJNBHOH JIMHHEH, MNPOBEHCHHOM
- Yepe3 €ro KOHMbI.
Pemenue. I'nybuna saneranus ('D (uept. 12)

BLIUHCJAAETCS M3 PaBEHCTBRA:
DB 752
D =515 = 9800 = OKOUIO 44 meTpoB.

Cnenyer BOCNONb30OBATLCA CAYYA€M OTMETHTb, YTO
JUHHA AB H€e TOPHU3OHTAAbHA H yTo OJIM3 BHIXO-
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J0B A u B TyHenb HaKNOHEH K TOpPH30HTY (Cpennee
nazeuue Jaerko Boeuucante — 0,0026). Bogma Oyger
BT€KaTb B TaKOH TYHHENb M 3aCTAHBATLCH B €ro Ccepe-
auHe y ToukH D. [losToMy B HEACTBHTENBLHOCTH IJIHH-
HbI€ TYHHENH pOIOT HE NO XOopae, a4 MO JARyM Kaca-
TeJAbHBEIM B €ro KOHE€YHHX TOYKaX.

49. ,Ilpn OOGLIKHOBEHHOM MAOXIE BeC Kalelb He
npepbimiaer 0,065 rpamma. Buanep Ha ocTpoBe $ee
BO BpPEMSI CHJBHEHIIEro MOXAR ONpEAeNHn CpeaHMi
Bec kaneap B 0,16 rpamma“ (KaoccoBcku#, Oc-
HOBbl MeTeoponorur). OnpeaenuTb COOTBETCTBYIOILME
3THM AAHHbIM NONEPEYHHKH JOXJAEBBLIX Kafenb, CuH-
tas ux ¢opmy crporo wapoobpasunoit. Kyb. cx Bonbl
BeCHT 1 rpamm.

Pemenne. 0,065 rpaMma BOAH 3aHUMAIOT 00bEM
0,065 xy6. cm unn 65 ky6. MunnuMerpor. {uamerp Liapa
Takoro o6bema nonyyaeM M3 YPaBHEHHSA:

é—'r:a;"_—: 65,

rie & — BeJHYHHA auaMeTpa B Muaaumerpax. Otcloza

3 |
— l/ 6.65 — OKOJI0 O MHJJIHMETPOB.
03

Hrak, kpynunas noxjpeBasi KalJisi MMEET B IIHMPHHY
noncautumerpa. JluameTp cambiX OOABIIMX M3MEPEH-
HhHX kanexab (Bec 0,16 rpamma) pases 6,7 MunavMeTpa.

50. [lpyH oOxnaKpe€HHH HACHILIEHHOIO BOJSHOIO
napa ot 15° no 14° oAuH KyOMYeCKHMHl METP €ro BHI-
aensiet 0,75 rpaMMoB BOZul. [lpHHHMas, uTO 06pa3ylo-
LWHECS NPH 3TOM Kanau HMeloT B nuametpe 0,5 MuJ-
AHMeTpa, BBIMUCINTB, CKOJBKO KaNeJb BLIAEASET NpH
TAKOM OXNAXKAECHHH KaXAblH KyOHuecKuii MeTp BO3-
AYyXa, HacBLILICHHOrO BOASIHBIM MAPOM.
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Pemenune. Ob6nem xamm:%w : 0,5'.:115—'3,14.
0,125 =0,065 #6. mm. Bec Takoit xanau 0,065 mun-
aurpamma. Hckomoe 4Mcno kamenb MONYYHM jedie-
HueM 0,75 rpammos Ha 0,065 me. Mmeem 11 000 kanens.

(Tomuuna noxaeBbix 0613KOB H3MEPAETCH COTHAMHU
METPOB, TAK YTO M3 KaXIOro KBaApPaTHOrO MeTpa
HHXXHEH I1OBEPXHOCTH TAKOro o6Jyiaka BbINAAalT MHJI-
JIMOHB! Kanenek).

»1. ,lloposHocTe (CkBaxHOCTB) NOYB sIBAsSETCH
pE3YNBLTATOM HEMJOTHOrO NPHIECTAaHHUSL HYACTHIL HOYBHI
APYr K JAPYry, BCIEACTBHE YEro Me¥ay HHMH OCTa-
I0TCA OonbLIell MM MEeHBbLUIEH BeJHYHHBI POMEXYTKH,
Han nopel. Ecau npeactaBute ce6e, YTO NMOYBEHHBIE
YacTHLBl MMeIT BHJ WWAPOB OJHHAKOBOrQ pa3Mepa,
TO B onpenencHHom ob6beMe 3TH YaCTHibl MOryT OBITH
PaCnoOJIOKEHB TaK, YTO O06bEM NPOMEXKYTKOB MEXKLY
mapamMyu 6ymeT HaubonpluMil (pPHIXJIOE CNOXEHHE), HIH
HauMeHbWHH (INIOTHOE cnoXeHHe). B nepBoM cayuae
IIAPbLl KAXKIOTO BEPXHEro psifa OynyT COnpHKAacaThbCs
C LidpaMH HUXXHErO pfAfa BEPXYLUKAMH, BO BTOPOM—
KaABIH 11ap BEPXHEro psia NOMELAETCH [4YacThio]
B NMPOMEXYTKE, OOpPA30BAHHOM JBYMS LUAPAMH HHK-
Hero psizal)“.— BeluHCaHTB, KaKOH MPOUEHT o6luero
ob6beMa MOYBH JOMKEH COCTABJAATE 00b€M mNop npH
Haubonee PHIXIOM CIOXKEHHH?

Pemenne 3amaua CBOAMTCA K BbIYHCIEHHIO
OTHOWIEHHN OObeMa apa k O6'bEMY ONMCAHHOrO Kyba;
HCKOMasi BequyHHa OyneT HaWAE€Ha BblYH1aHUEM 3TOro
OTHOLIEHUS H3 1-HHl:
eRd =T F =1 0,524 = 0,476 = 47,6%.

1) Mpod. K. A. Fruwna, ,llouBosenenne.
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B kauecTBe Apyrux TeM aJs HECNOXHEIX reoMe-
TPHYECKHX 3anay U3 obnacTh reorpadud MOXHO yKa-
3aTh Ha Yepye€HHE B 3afaHHOM MacmTabe pasnMuHbIX
reorpaHyeckux PpacCTOAHME, NPOTSIKEHHH, BbHICOT,
BEIUHCJIEHHE PpACCTOSIHMH JBYX MyHKTOB 3€MHOH MNO-
BEPXHOCTH, pPAaCNONOXEHHbIX Ha OAHOM MEDHAHAaHE,
eCJIA. U3BECTHa Pa3HOCTb LIMPOT, UM HA OJHOH napan-
aenu (60°, 45°, 30%), ecan H3BeCTHA PA3HOCTH N OJrOT;
peuwienue o6paTHBIX 3a4ai — BHIYHCIAEHHE pPA3HOCTH
HIMPOT HJIM JOJIOT M0 PACCTORHMAM; BHIYHCAEHHE JH-
HEelHO#H CKOPOCTH ABMIKEHHS TOYEK SKBATOPAa U napaiie-
aei (60°, 45° 30°) B CYyTOUHOM BpalujeHdy 3eMuoro Liapa;
rpaguyeckoe uzobpaxkeuHne CPaBHHTENLHbIX pPa3MEPOB
MAaTEPUKOB, MOpEH, YHCJICHHOCTH HACEJEHUs M T. M.

HexoTopble uHcnOBble HaHHBIE AJsi COCTABJIEHHS
3ajiay pacCMaTpPHBAEMOro pojpa NPHUBOUATCH HHKE.

CnpaBounbie cBenenus K raase 1V.

3emad.

Hnuna oxkpyxsoctu: 40000 wm.

Cpexnuit paauyc: 6370 wm.

Invuna rpapyca mepuauvana: 111,1 k.

[ToBepxnocTb: 510 MUANUOHOB K6. KM.

O6bem: 1083 munnuapia xyb. wxa.

Cpennsisi nIOTHOCTE (MO OTHOLL. K BOjeE): 5,52.

Macca: 5979 TPUANHOHOB TOHH.

Cpenuee paccrosiipe ot Connua: 149,50 MUANHOH. kM.

Bpems: o6pawenusi: 365 gu. 6 4. 9 M. 10 cex.

CpenHasi CKOpPOCTb ABMEHHA Mo opbure: 29,8 ku
B CEK.

CkopOcCTh nBMXEHMS TOYKH 3KkBaTOpa: 465 m B cek.

[TponomxnTensHOCTE CYTOK (CpelHsS CONHEYHAN):
86 400 cek.

Hakaon skaunrrkm: 23°27°.
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i Espona 1,95 7.27 9923 7(v)
Aamg . . . . . 8,68 32.44 44 275100
|
Adbpuka . ., . . . 5,86 21,89 29 886 900
L' AMepHKa 7,69 | 28,75 39 222 90u
|
‘ Asctpasus u Noannesus . . . 1,76 6,507 8 962 600
. [loaspuas obaactb 0.83 3,1 4 228 700
i |
. Bescywa ... ... 268 | 100 | 136500000
| Tuxuhi oxean 34,3 7 ' 175000 000
i ATnaHTMyeckmi . . . . . . 17,6 24 89 860 000
|
i Mupedtcxnii 14,6 20 74 890 000
L C. u 1O. Jleaosurnie . . . . 66 | 9 33 700 000
l} Bce okeaHu u mopa . . . . . 73,2 | 100 | 373 500 000
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Pazputue 6eperoBoit JHHHH

(onpenensierci—no cnocoby Hareaa—OTHOLIEHHEM
INUHB Oepera K JJMHE OKPYXHOCTH Kpyra, nJjolainb
KOTOPOrO paBHA nJoINaiyd CyLIH).

Matepukhn ;12(;{“2:{_1;’_ |6ep£}']."1::HMH' é:e;de?:)g:;i
. B HM. AMHRN,
Espona . . . . 9212000 -| 37900 3.55
Asusi . . . . .| 41480000 69 900 3,19
Adpuka . . . . .| 29205000 30 500 1,64
ABcTpanus .1 7601000 19 500 2,01
Ces. Amepuka . .| 19982000 75 500 4,86
Kwu. AMepHKa 17 629 000 28 700 1,96

BeicoTra rop (8 KHAOMETpax).

B Espone: B Asum
MoH6aaH . 48101) 3Jsepect . . . . . !8882"‘)
M - ]
S . . |3 974 oHT-Jlynnekc 18 000
| [Muk-Kaypman . . (7000
Onumvn . . . . '20985 3m6pyc . . . . . 15630
Poman Kow (Kpmm)|1518 JmxTay, . - . . 5200
Bpoken . . . . . il 141 Kas6ex . . . . . 5 040
i

1} B konue 1920 r. pepwmna Mon6a2aHa o6pyuinnach, M KakOB&
€ro BeiCOTa B HACTOsIiee RPEMs (10 HOBLIX HaMeperHi) —HEH3BECTHO.
2) Mo aanuwLM 1922 r.



B Asun: B AMepuxe:
KnioyeBck. conka . | 4920 Akowkarya . - . .|7040
dyh-no-sma . . .|3780 | Ammaro .. . 17000
bBearyxa . . . . .[3350 Yum6opaso . 6310

Kunnet . . . . .16240
_E Adbpuxe: Jamac . . . _|s520
Kunumanmxapo . . | 5890 B AsBcTtpanumu:
Kenust . . . . . . 5500 | Mayna Kea . . .[4210
Mepy . . .. . . 4430 Oyen Crennmu . 14010

Kyx - ... . 137170

[thomany o3ep (B KB. KHWJOMeTpax).

Espona: Appuka:
Jlagpoxckoe . . . . |[18150] Buxtopus Huansa . | 68 500
Onexckoe . . . {1380] Tawranaiixa . . . [351000
Capima . . . . . ,' 17100 Yam . . . . . ., . 39000*
Xenebckoe . . .| 582 T, e pHKa:

Azmns: Bepxuee . . . . . (81380
Kacnniickoe Mope . (438700 Mwuuwran . . . . |66280
Apaibckoe . . . . | 67 960 I'ypou . . . . .[62000
batikan . . . . . 34200f 3py . . . . . .. 26 000
Meprsoe Mope . .| -914] Owrapuo. . . . . 8 330

IlpaxT. 3aEAT. OO TEOMETPRM. LY



Jlagoxckoe o3epo.

lNpoctupaercs wmexay 59°51'—61°46" ¢ w. u
29°38'—32°58" B. n. HaubGonbmyio anuny, 1945 Bep.,
HMEET NO MepHaHaRy; Haubosabulas IUHPHHA — Ha
napannenu 61°—mexny yctesiMu Byokcel M OnOHKH:
122,5 Beper. Ilnuna 6eperosoii smurun 1070 BepcerT:
Cpenusin rny6una o3epa 48,2 m, nauboabinas— 264 m.
O6bem Boabl 03epa—726,6 xy6. BepcT.

HeKoTOphie pacCTOSHUS.

Paccrosiaue po O6amxadimeit 3pesnw (a Llenraspa):
4,5 cBeT. ropa !).
Paccrosuue go Coanua: 149,5 MHAIHOHOB KA.
" 10 Jlyuel (cpenuee): 384 400 xm.
Bricora cersiiuxcs 06aakoB: 80 xa.
Bricliuii nogbeM wmapa-sonpa: 29 wu.
Bouiciumii noser wa asponsase: 12 440 u.
Cpenusisi BbicoTa nepucThiXx 06nakoB: 0kos0 9 000 Az
Bricouaiimass ropuasi Bepuinna (Isepcr): 8882 m.
Cpenuss BoicoTa cywm: 735 . 2).

1) ,CeeroBnifi rog“—ny1b, UpoXoaumbid cBeToM B 1 roa (cko-
poctb cBeta — 300000 xm B ceKyHny);, oH ‘pasBeH 9,5 6uianHOHOB
KHIIOMETPOB.

?) Takoit BeiCOTH Han YpOBHeM Mops Owana 6bl BCs  cylua,
ecay 6bi NOBEPXHOCTL €€ Oblna ypaBHEHA.
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Cny6ouaiimee mecto B okeane 1): 9780 .
Cpenusia rnybuna oxeaHOB: 4 M.

I'ny6Goyaiiuas 6ypoBasi ckpakuua 2):. 2240 .
Bricouaiiuee 3panue (Dditdenepa 6awuns). 300 m.

—————— e

1} ¥ BoctouHnx Geperop PHIMNNHHChHX OCTPOEOB.
2y B M. Yyxos, B CHaesun.



V.

3agauyd H3 MUPOBeNECHUSI.

o2. 3emans M Mapc obpawmarorcs Bokpyr Coanua
N0 NOYTH KPYroBEIM MyTsM Ha paccTosHuM 150 n 230
MHJIJIHOHOB KHJOMeTpPOB. BoO cKoabko pas npH Ham-
Gonbmem npubmmxenun kK 3emae Mapc 6aumxe K HaM,
yeM npu HauboJblIEM ero yIAaleHHH OT Hac?

Pemenue: 380:80—=4,8. Pedynbrat AHLIb NpH-
ONM3HUTENLHO BEPEH, TaK KaK B JEHCTBHTEJIBHOCTH
OpOUMTE nNJAHeT HE. KPYyrH, a B3JJHICH, HMERLHe
o61miui Qokyc.

93. B cBR3K C 3TUM MOXKHO NOCTABUTH BONPOC
O npenenax BHUAUMOH BEJMYMHBI JAHCKa Mapeca,
3HadA, YTO MCTUHHBIH JuAMETP 3TOH NJAHETH pAaBeH
0,54 3emMuoro.

Pewenne. Tak kak BHIAHMMAs BEJHUHHA HHCKA
NVIAHETH €CTh yroJs, Noj KOTOPBEIM BHAEH 3TOT JHUCK
¢ 3eman 1), TO 3apaya- CBOEHUTCA K BbIYHCJIEHHIO
LeHTPaJbHOro-yraa ayrk B 6 900 kunomMeTpoB (AuameTp
Mapca) npu paauyce 80000000 u 380 000 000 #mm.
[Monyuawmwecs pesynstarel 18" u 3,8” BephH He

1) O6 yriaoso#t BeanuuHe — cM. Takxke ra. VI, 1.
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BIOJMIHe, 0COOEHHO nepBHHU, TaKk KaK B HEHCTBHTENb-
HOCTH, BCAEACTBHE 3JnHNTHYHOCTH oOpbutr, Mapc B
Onuxaiiliem XK 3€MJ€ INOJOXEHHH HaXOIHMTCH OT Hee
e B 80, a B 60 Muanuonax xusomerpoB (M TOraa AMs
Haubosbwell BHIHMMOH BeaHYMpEb noaydaercs 26").
Tem He MeHee, 3afa4a BECHMA IMOYYHTENbHA, TaK Kak
JaeT NpeicTaBAeHHE O TOM, KaKHMH NMPOCTHIMH IIpH-
€MaMH MOTyT ObITb NOJYYEHh BaXKHHLIE ACTPOHOMH-
yecKHe nanHpe. Eme noyuutenbHee obpaTHas 3azava:

84. IOnurep obpawaercs Bokpyr Conrnna Ha 60Mb-
IeM OT HEro pPacCTOSIHHUH, Hewend 3emas. Jluck sro#
IJIaHeThl BHACH ¢ 3€MJId noja yriaoM, KOTOpHIH, B
3aBHCHMOCTH OT noJoxeHus lMOnHrepa, n3MeHseTrcs
ot 46" mo 31". Bo ckoabko pas lOnurep zanbuie oT
Coanua, Hexenn 3eMas?

Pemeyne. Q0603HaUMB pacCTOsTHHE 3€MJIH OT
Connua uepes x, a IOnutepa uyepes ¥, U NpHHHMAA
BO BHHMAHHe, YTO YyrioBasi BEJHYHMHA MpeaMeTa
06paTHO MPONOPLHUOHANLHA €r0 PACCTOSTHHUIO OT HabJro-
JaTesisi, COCTaBJsIEM NPONOPLHIO:

y4x_ 46,
y—a 31°

OTKYyJa, NOJb3ysiCb CBOHCTBOM IIPOM3BOJAHBIX TNPO-
NopLMH, HMEEM: .
2y 4631

20— 46—31 -

3HAYHUT, UCKOMOE€ OTHOLICHHE

. y 17 __

Y =E=51.



Mpr ysnanu, yro lOnmrep o6pawmaercs BOKpPyr
ConHil2 Ha pacCTOSIHUHK, B CpelHeM, BusATepo 60abIIeM,
yeM Jemas. 3nafa pacctosHee 3emnn ot Conlpa,
HETPYAHO NOSTOMY BHIYMCIMTL CpeaHEe paCCTOSIHHE
IOnutepa, a Taxxe €ro HMCTHHHBIA auaMeTp (M, KO-
HEYHO, ero NOBEPXHOCTb H 06beM).

Cnenyer o6paTuTh BHMMaHHE y4yalllMXCs, YTO OJHK
M3MEPEeHHs yIJIOBOH BeMUYHHE HUcKa HOnuTepa (caMoit
60abLLUOI H CaMOH MaJOH) YK€ JaloT BO3MOXHOCTH
BEIYHC/HTH OTHOLIEHHE paauyca ero OpOMTH X pa-
AHYCYy 3eMHOW opb6uTH, axaxe ecaH abCcoNHOTHas
BeJHYHHA NOCIEAHEr0 HEH3BECTHA. Torja ydyaluMmcs
CTaHeT [MOHATHO, IIOYEMY B3aHMHbI€ OTHOILEHHS
pacctosiHdil naaneT oT ConHila cTany U3BECTHH aCTPO-
HOMaM 3HAYUTENbHO paHblie, YeM yHaJoCh H3MEPHTEH
paccrosinue 3eman ot Connua.

Uro Kkacaercsi 3TOro NnocNenHero pacCTOfARUA, TO
cnocob onpeneleHHsT €ro MOXHO O M3BECTHOH cTe-
MeHHd BLIACKUTB HA Caenyloulel 3axaue:

85. AcTtpoHoMaMH onpeneneH (KOCBEeHHEIMM Npu-
€MaMy) yroa, NnoA KOTOPbIM 3eMHOH 1uap nomxes
ycmatpuBatecsi ¢ Coanua !): OH OKasancs paBHBIM
17,6". Ilpurnmas auamerp 3eMaHu paBHEIM 12 800 xa,
BBUMCIHTL CpeAHee paccrosiiie oT 3eMau no Connia-

Pemenue. Huuna ayru B 12 800 #.4, 3aKkio-
yaoer 17,6, coorseTcTBYeT AJHHE NOJHOH OKpPYX-
HOCTH B

12800 . 60 . 60 . 360

17,6 wuts

1) TlonosuHa 310r0 yraa HOCHT B aCTPOHOMHMH Ha3BaHHe ,COJ-
HEYHOro napajiakca“.



OTKyAa paauyc 3TOH AyrH (T.-€. HCKOMOQE CpejHee
pacCToOsiHHE) paBHO
12800 . 60 . 60 . 360

17,6 . 2=

Bonee Ttounmil pesyasrar 149500000 %a:, nonay-
113eTCsl, €CAU BHIMOJHHUTb BHIUMCNEHLE, B3SB M AHA-
Merpa 3emau — 12740 #.n.

6. JIuck Connnua ycMaTpuBaeTcsl ¢ 3€MJH B Cpel-
HeM non yrnom B 32". 3Hnas paccrosHHe 3€MaM OT
Conrna — 150 MHANHOHOB KHJIOMETPOB — BHIYHCIHTD
BE€THYHRY HCTHHHOro auaMerpa Coanna.

Pewenune. Bonpoc cBoauHTCca K BBIYUCJIEHUIO
aaueel ayry B 32 npu panuyce B 150 000 000 #uxm.
[Tonras okpyXHOCTL Takoro paanyca = 2=. 150000000,
a nyra B 32' =

_ 2z . 150000000 . 32 — 1390000 ..

360 . 60
Otclona HeTPynHO ONPENeNuTb TaKkKe HOBep‘(HOCTb
n ob6bem Connua.

MHoro Marepuana i reoMeTpPHYECKUX ynparxHe-
HHH pgaer BHUHCAeHUE OOCTOSITENBCTB, CBA3aHHLIX
¢ 3aTMEHHAMH. PaccMORpHM 31eCh TOJBKO HEKOTOpHIE
M3 3aJa4 3TOro poja.

57. luamerp Conrna Gonblue guamerpa 3€MJH
B 109 paa. Cpennee paccrosinue or 3emad 1o Connua
150 000 000 xmaomerpos. Onpenenute JIVIMHY TEHH,
oTOpachiBAEMOH 3€MHKIM LIAPOM.

Pew enue. Inauny CE KoHyca 3eMHOH TEHH, CHHTAas
ot nentpa 3emaH (wepr. 13), HaxOAMM H3 PONOPUHH:

CE_BE _ 1
¢S~ AST

— OKOJIO 146 MHNNBOHOB %M.
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O6o3naunm CE yepes x; torna CS=CE -} ES—=
— -} 150000000. CaepoBatenbHO, NPONOPIHS NPH-
HHMaeT BH]
T 1

150000000« — 109’

OTKyZa
. 150000000
=108 — 1 388 000.

Mrak, nnuna 3eMHO# TeWH, cyHTas OT LEHTPa
3eman, 1388000 xunomerpos 1).

3nast 3T0, MOXHO MPHCTYNUTD K CAeAyIolel 3anaye:

Hepr. 13. K 3an. Ne 57. Boiyucienne AnuHu! 3eMHOH TeHH.

)
5d. OnpenenvuTs WHPHHY 3€MHOH TeHH B TOM
MecTe, '€ B MOMEHTHl 3aTMEHUH B HEE BCTynaer
Jlyna. Jlyna obpalaeTcs BOKPYr 3€MJIH Ha CpEIHEM
pacctosiuun 380000 KkHIOMETPOB OT LEHTPZ 3eMJH.

Pemenne. O6o03nauuB nckomyio mupuny MN
TEHH Yepe3 T M NpPUHHMAas ANAMETP 3€MJH DPaBHBIM

1) lpyro#t cinoco® BulYHCNEHHMS INJAHHB 3€MHOM TEHH YKa3aH
nanee (VIIL1).
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12700 »m (yron BEF pecbma 6au30x K 180°— nmo-
yeMy?), HMEEM NPONOPLHIO:

x _ EC—EO _ 1388000 — 380000
12700  EC 1388000

orkyna ©==9400 xa.

Tak xax pmamerp Jlypi—=3500 #x#, TO IIH-
pHHa MONHOM TeHHM pa3a B 21/» Gonee WINPHHE JIyHBI,
H MOCNeIHsI MOXET IMOrPy3HTbCA B HeE I[eJHKOM.
3nas, uto Jlyna coBepuiaeT noJuelii 060poT B 271/s
CyTOK, HETPYIHO BHIYHCINTb M CPEAHIOI MPOAOIKHU-
TENBbHOCTL MNOJHOH (a3bl JYHHOrO 3aTMEHHsi, T.-€.
BpemMsi npebuBanus Jlynel B nosnol Teuw (23/4 yaca).

MOXHO BHLIYHCIAUTH TaK¥Ke H HIMPHHY NMOJYTEHH
3eman (OrpaHMYEHHOH BHYTPEHHHMM KaCaTeJbHEIMM
K Cosuny ¥ 3emae) Ha pacctosuuu 360000 am W
TakuM o006pa3oM ONPele/HTL CPEAHION .[POJAOJIKH-
TE/NbHOCTL BCEro JIYHHOTO 3aTMEHHSI OT MOMEHTA nep-
BOTQ COIMPHKOCHOBEHHS JYHHOTO JHMCKA C NOJYTEHbIO
JO BBHIXOJa €ro H3 noJyTeHH.

M3 ppyrux OTHOCSIIIMXCSA CIOHA yNpaKHEHuH yro-
MSHEM: BBIYHCIEHHE MJHHBI JYHHOH TEHH B CBA3H
¢ OOIWMMH YyCIOBHAMH COJHEUYHOro 3aTMEHHS;
BbiyHcaenue aaueel Tenu YOnurepa B cBsisM ¢ 3aTMe-
HUSIMM CNYTHHKOB; JAJHWHB T€HH Mapca Takxke B CBSi3H
C 3aTMEHMSIMH €ro CNyTHHKOB; BHIMHCJEHHE JJIHHBI
TeHd IOnurepoBbix M MapcoBHIX CHYTHHKOB WU
paspellieHue BOnpoca O BO3MOXKHOCTH HA& 3THX NJa-
HeTaX CONHEeYHH X 33TMEHHH.

Temamu ans reoMeTPHYECKHX 33484 MOTYT CAYXHTh,
Janee, paccyeThl, OTHOCAINHECH K OObEMYy H mOBEpX-
HoctH naanetr. Hanpumep:



— 74 —

o9. KaxoB puaMerp nsaderh (acrepoMpa), no-
BEPXHOCTL KOTOpOH paBHa noBepxHocTH [lerporpana
(91 xB. KHaIOMETpOB).

OTrBeT 5,39 %u.

60. Bo cxkonvko pas CoxHie no o0beMy IpeBOC-
XOAMT 0ObEMBl BCEX NJAaHET, BMecTe B3sThx? [lua-
meTp Mepkypusi cocrasasier 0,4 3emBoro, Benepn —
paBen 3emHoMy, Mapca —0,5, lOnutepa—B 11 pas
6oarvme 3emuoro, Carypua B 9 pas Goablue, Y pava—
B o pas 6oabme, Henryna B 4 pasa Ooablle, a
Conuna —B 109 pa3 Goablue.

Oreer. B 578 pas.

61. Masectho oxono 1000 manbix nnaner (acte-
poMuOB), o6pawamnmuxcs Mexay Mapcou u Onm-
TEPOM. BBICKAa3kIBaNOCE NPEANOJNOKEHHE, YTO BCE OHH
NOSIBHJIHCE B Ppe3yAbTaTe pas3pylUeHHs ONHOH nJaa-
HeThl. BHYHCINTL auaMeTp 3TOH npennonaracMol
NNadeThl, NPUHUMAs, 4YTO CPEeNHWH JUaMETp acTe-
pounos—50 #4M M YTO HAM H3BECTHA TOJBLKO JECATaf
YaCTh BCEX CYLUECTBYIOIIMX ACTEPOMIOB.

Pewenune. Illlap, o6bem koroporo B 10000 pa3s
boabwe obbema wapa ¢ pHaMeTpoM 50 #Hm, HOJ-

weH umerb auamerp B 1/10000 pas Goabie, T.-e.
o0 - 21,54-==1077 xunomerpoB (B 3'/2 pa3a MeHbLIE
JIYHHOTO).

B 3aknioueHue, OCTAHOBHMCS Ha CleAymouleil HHTe-
pecHol sapaue (coobiieHnoil mue npod. A. B. liun-
repom).

62. Boo6pasuM, uyro 3€MHOH AP BHTAHYT B
UMIHHIPUYECKYIO HUTb JAUHOI0 OT 3eMau no ConHia.
Kakoll Toauuuael 6biia 6b1 3T4 HHUTD P
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Pemenune. OrBer — 1 GOJbIIMHCTBA HEOXKH-
JIAHHBIH — NONYYAETCS U3 yPaBHEHHS:

}‘ e 150000000:% 127009,

orkyaa =952 xm. Hurp umena 6o B TON-
mury oxoso 100 Bepcr!

Cnpasounbie paanubie 0 Coauue, Jlyne, ninanerax
H 3BE€31aX NPUBEIEHBl B npunaraeMelx Tabaupax ').

CnpaBouHble cBeleHHs K rJjase V.,

CoJanue.

Yrnosas Bennmuuda axamerpa ConHua:
B siHBape: .. . . . . . 3232

B HIONE: . . 31728
Ha CPexH. paccTosiiuH .. 31'59"

Cpennee paccrosinne ot 3eman: 1495 Mua-
JIHOHOB KA.

HMctunysbin puamerp Coanna: 1 391 000 xa. ’

Jlnuura oxpyxuoctu: 4 370 000 xa.

[Mosepxuoctb: 6079 wMunauapnaoB x6. kM (B
12 000 pa3 6onblue NOBepPXHOCTH 3€MJEI).

1) ¥xameM Takxe€ Ha OTHocdlMecs K paccMaTpUBaeMoMy OT-
aeny 3apayd sroft kmuri: 89, 90, 93, 113, 115.



O6nbem: 1409 000 6unauounos #e. #m (B 1300 000 pas
6onbiie 06beMa 3eMaH).

[InotHoCTh: OKONO 1,4 (B 4 pa3a MeHee NIOTHOCTH
3eMan).

Macca: B 330000 pas Goablue MacCH 3eMIH.

Bpemsi BpaujeHHsi BOKPYr OCH: OKOJO 25 nHEH.

Paaguyc 3emau sunen ¢ Connna nox yraom: 8,8".

3emMas.
PaccTosiune 3Be31.

Paccrosnmne

rapantake 3. ® CTORLT
Cupuyc (co3s. boabui. Ilca) . . 0,32 9,8
Anene6apan (cos3s. Tenbua) . . 0,21° 13,9
Anvtaup (cozs. Opaa) . . . . . 0,19 17,8
Bera (coss. Jlupnl). . . . . . . 0,19 21,7
Kanenna (co3s. Bo3uuyero) . . . 0,11 29.6
[Tonsipuas (co3s. M. Menpeauue). 0,077 47,5

JlyHa.

]
Yrnomas BenuuuHa Auamerpa (cpeaHss): 316"

Cpennee paccrosiuue ot 3emau: 384400 wn
(60,3 panmyca. 3eMHOro wapa).

1) ¥roa, noa KOTOpPHIM YCMATPHMBAETCH C 3Be3Abi pPafMyC 3€M-
HOW OpOHTHI.
?) CsetoBOH rosl — nyTh, NPOXOAMMBIR CBETOM B TEvieHME rofa.



HMcrtunnm#  guamerp: 3 477 km (0,27 nguamerpa

3eman).

'‘O6bem: 22000 MunnuonoB 6. £u (0,02 06beMa

3emnn).

Macca: Y/s1 Maccel 3eMJH.
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ITnotHocTh: okoJo 3,3 (0,6 nNAOTHOCTH 3€MJH)-

[MponomxntensHOCTE 00panleHusl BOKpYr 3eMIH

(cupnepuueckHit mMecsiu) 27 aH. 7 u. 43 M. 11 c.

V4

Coyrunku lOnutepa v Mapca.

PacctosHue

CnyTHHKH [lepnon Nctunubift
KOnnTtepa. ?lialil?rﬁa odpalueHHus. | anamMerTp.
1. 421.430 xm | 1,77 § 3950 xm
. . 670.820 xm 355 | & | 3290 xm
I . . .| 1069550 xm | 715 [E | 5730 xa
IV.. .. .| 1881130 xm | 16,69 ) Z 5380 x.m
o
CnyTHHkH Mapca.
®oboc . 9150 Km 0,318 cyt. W{ okono 10—
Nedmoc. . .| 22850 em |1,262 cyr.?)!f 12 xm
- I
1) 7 gac. 39 Mm.

?) Okono 30 wac. 18 w.




[laanersl.
(Cpeatee pac- a wm| 2 | a
Hassamns | CPEAH. pace [0 ot for Bpewa ofpa a5 mg SEJEES 5 e 8
CTORHUE OT Coanuna s EL eHus Bo- | ¥ W.. = m,o @l 2§ =
KA opbutn., | <PY ..TA m.%h_M 5 x|O 22| > 28
| | |
Mepxyputt .| S8muaxm, 039 88 cyr. | 0,37 0,056 [47.6wn.12,24,4"
(
Rewepa .. .| 108 , ., 1 072 225 , 097 { 0,82 (348 , {69,297
Jeman . . [ 1495 , 1,00 I roa. 1,00 { 1,00 (29,8 aM —
|
Mapc . . .| 228 , . 1,52 1r.322cyr. 004 | 0,11 (24,0 .‘“ 26—3,5
| _
fOawrep . .| 778 , 5,20 Ma 315 , 11,14 | 3184 (13,0, 46-31
3 __
Carypu . 11 426 w » 9,55 29a.167 M 9,4 95,2 | 96 ,21,2 153
Vpaun . . .__m 810 , 18,22 84r. 7 “ 40 | 14668, 42-35
Hearyw. . . 4500 , , ! 30,1 1164r. 280 ,, | 4,3 173 | 54 , | 2,3~2.2
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3apaun u3 U3UKH.

YrnpaxHeHHsi 3TOr0 poZia CpPaBHUTENABHO Jierye
TIOALICKHMBATh, TAK KaK HX MOXHO YeprnaTh H3 cylle-
CTBYIOIIHX 3aJayHHKOB no ¢usuke. Heobxoaumo,
OZHAKO, OCMOTPHTENbHO BHOHPATh TONBKO Takue 3a-
Jayd, B KOTOpHIX 3JEMEHT (DH3HYECKHI! BOCHpPHHU-
Maici O6bl yuawmumucsi 6e3 O0cO6HX YCHNHE, Gl Ghl
Cpa3y NOHATEH U He MOPOXAaa 6bl HOBHIX TPYAHOCTEH.
3anmay Takoro posaa B ¢u3Hke 6oiabLie, 4eM O6LIYHO
IYyM3KOT; MHOr"e YyNpaxKHEHHs, N0 TpamHuuu ¢ury-
pHpPYWOLIHE B KHHrax no Gu3uke, NPEACTABASIOT CO-
6010 MO CyHLIECTBY 33Jja4H TreOMETDHYECKHE, TOJBKO
BhICKa3aHHLIE B ¢opMe (PH3HYECKOro BOmpoca. -

CioZia OTHOCHTCS, NpeXIe BCEro, psa 3azay H3
MeXaHHYECKOro OThena (U3HKH: YepueHHe rpauxoB
PACCTOSTHHM J11 PaBHOMEPHOIO H HEPABHOMEPHOTO
ABHEHHUS, NOCTPOEHHE MNapaiesorpaMma CKOpPOCTEH,
BHIYHCJIEHHEe YIVIOBOM CKOPOCTH, YI/la MEXAy OTBe-
caMH, npocTeHiuMe CcAy4Yyad HaXOXJEHHA UeHTpa TH-
KECTH, onpeaeneHHe (OPMH KPYrOBLIX BOJH B CTOs-
yel M TeKydedl Boze, BBHIYHCAEHME YYyBCTBHTENLHOCTH
YPOBHS C my3blpbkoMm, u T. . Jlanee: 60nbmIHHCTBO
3aay Ha BHIYHCJICHHE BecCa TeN N0 HX JHHEHHLIM
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pa3MepaM H IJOTHOCTH, a TakKKe OOpaTHple 3anayu
(Hanp., BHIYKHCACHHE TOMUMHHLI CTEHOK MEITBHOIO Y-
3pIpA HAH NNEHKH XHAKOCTH Ha Boae W ap. '). Hs
YYCHHST O KHJKOCTHIX U rasax: BLIYHUCIEHHE IaBJIEHHS
XKHIAKOCTH HA AHO M OGOKOBLIE CTEHKH COCYHIa; 3ajayM,
OTHOCSILIIHECS K IIJIABaHHIO TeNR, K MNOXbeMHOH cune
azpocrata ¥ aAp. B oTpene TENNOTH — HEKOTOpLiE
3allayd Ha TennoBOe “pacwi¥pende. MHOro wmare-
prHana Insi reOMeTPHIeCKHMX ynpaxKHeHMH nmaeTt ornen
ONTHKH: pa3Mep TCHH, OTpaxeHHe B 3epkane (kpar-
YaluiMii nyTb JayueH), pasMepnl H300paKeHUS B Ka-
mepe-o6ckype, ¥ T. n. M3 ob6nactd 3BYKOBHX siBae-
HHH — 3a0auH, OTHOCSIIHeCS K 3XO.
PaccMoTpuMm psin npHMepoB.

63. Hupuwabapr obsazaer B CNOKOMHOM BO3ayxe
ckopoctbio 100 s B wac. HadepTTep rpaHuUH
06J1aCTH, TOYKH KOTOPOH MOryT OBITH JOCTHUTHYTH
AUpHKabyeM B TEYEHMH 4aca NPH CKOPOCTH BeTpa:
1) 8B 60 kunomerpos B uac; 2) 100 kuaomerpos,
3) 150 kunoMeTpos.

}) B xavecrse TUNUYHBIX NPUMEPOB YKAKY CAEAYIOIIHE [BA:

Ilpu 3anuBKe NPynoB KepoCuHOM (AN YHUUTOXMEHUS KOMApOB)
HallneHo, YTO OAMH (PYWT Kepocuna TIOKPHIBAET B CPEIHEM OKOJO
250 ¥kB. QyTOB BOZHOH MOBEPXHOCTH. 3Haf, YTO Ky6. CaHTu-
MeTp KepocuHa BecHT 0,8 rpamma W ytO Ha QyHT Huer 25 ky6.
miofiMOB  BOAbl, ONpenefuTb TOMUMHY IVIEHKH KEPOCHH3 Ha BOJE.

Jpyro#i npumep 3aumcreyro u3 kauru H. C. JlpenTenbua:
nilocobue naa pabot no ¢u3uke“:

Cro meTpoB Tonuafhuiedl naaTuHOBOH nNPOBONOKM (M3TOTOBJEH-
HOH mo cnocoly Bonaacrona) secst e OGoaee 11,07 rpamma.
[Mpuuumas wioTHOCTL nAaTHHBL == 22 (T.-€., YT0 1 %Y4. C41. NAGTUHL)
BECHT 22 rpamMa), HaliTH nuaMeTp NPOBONOKH, — O1Ber. Oxono

63 .. THO ——— MM
0,00063 ., n»av npuGAH3UTENbHO 1200 MM
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Pewmenwue. Ecan Touky ornpabneHusi 0603Ha4HM
yepes O (cMm. uept. 14), T0 06NaCTh, AOCTYNHANA €My

Yeprt. 14. K 3an. Ne 63.

B TEYeHHe MepBOro 4aca B CIOKOMHOM BO3JyXe,
6yneT Kpyr, onucanHbid u3 wneHrpa O paaHycOM

Yept. 15. K 3a1. N 63.

100 %, Tlpm Berpe Bce TOYKH OKPYXHOCTH 3TOrO
Kpyra NepeMecTsITCS N0 HANpPaBAEGHHIO BETPA Ha Beny-

[parT. 38HAT. U0 T€OMOTPNN. 6
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uyHHy, PaBHYIO CKOpPOCTH BeTpa. Ecau, maip., B cno-
KOMHOM BO3yXe AUpHkab/ab yepe3 4ac MOXKeT JOCTHYD
TO4YKH A (yept. 14), T0 npu Berpe CKopocThio 60 #.n
OH Oyner OTHeceH K Touke A,. [eomeTpuueckoe
MECTO BCEX Taxkdx Touek Oynetr TaKXKe OKPYXKHOCTb,
onucadHas paguycoMm 100 #a u3 touxku O, OTCTOADIEH
or O wna 60 #a (nerko poOKa3aTh 3TO, INPHHAB
BO BHHMaHHe, 4TO ¢urypsl 4A4,0,0, BB,0,0 wn 1np. —

Yepr. 16. K 3aa, N 63.

napaaienorpammei). [lostoMy B mepBoOM cayyae
JOCTylNHast obnacTh OrpanHH4eHa KpPyrom (uept. 14),
LeHTp KOTOpOro Haxoaurcs B 60 kuaoMmeTpax oOT
TOYKH BBIIETA B HanpabBJeHHMH BETPA; paiuyc Kpyra --
100 xm. Bo BTOpPOM cnywae —KpyroMm TOro e
paaMyca, HMMewwwHM ueHtp B 103 %w 0T TOUKM
BHLIETA B HanpaeJGHMM BeTpa (depr. 15). B stom
caydae rpadyua aoctynHoif 061acTH NpoXOmMT Yepes
TOYKy ornpas.ieHusi (). YTOOH NOJYYHTbL TpaHHULI
AOCTYNHO# 06JaCTH B TpeTheM Ciayuae, OTINOXKHMM
oT ToukK ornpasieHuss O (uepr. 16) orpesoxk OO, B
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150 kuioMeTpOB ¥ M3 TO4YkH O, ONHMIUEM OKPYXHOCThH
paauycom 100 #a; u3 Touxkm O nposedeM K HeW
kacateabupie. Jloctynuas 06nacTh OrpaHHYEHa STHMH
KacaTeJbHBIMH M OoJablielf ayrofl Kpyra Mexny
TOYKAMH KAaCaHMSI. ~
Bunounsmenennem 3Toi 3anayu SIBASETCA BONPOC:

63a. Kakyio ¢Qopmy umeror BonHb OT 6polued-
HOro KamH$l B TeKy4Yell Bone? -
/ OtBeT. Popmy s
Kpyros (a He OBa- ﬁ %
JOB, KaKk MOXET Ka- -

3arbCst € DEpBOro
B31/15.14). Hepr. 17. K 3an. Ne 64.
YpoBeHb € BO3NYHIHWIM NY3biPbKOM.

64. Yposens c Bo3-

AYWHLIM Ny3bIPbKOM
npenctasaseT c060:0 BAENAHHYIO B ONIpaBy CTEKASHHYIO
TPYOKY, HW30rd{yTylo N0 Lyre Kpyra ¥ HanOJHEHHYIO
KHAKOCTBI; B HeH OCTaBasieTC MNy3LIPeK BO3AyXa,
KOTOpBLIH, NPH TOpH-

HTaJbHOM IMOJOXe-

MM B j}i-——- N’ N 3(1)-111 gcuoaamm ypOB-
---------- Fem—psTITIToNG

o Hfl, 33HHMMAaeT BHIC-

¢ »

s LHIYIO TOYKY TPYOKH,

Voo T.-€. ee cepenHny (CM.

! yept. 17). Ecam pa-

DC IMYC IyrH, noO KOTO-

Uepr. N 18. K san. \» 64. POt H30ruyra Tpy6xa,

paBeéH 2 MeTpaM, TO
HaCKOMbKO OTOABHMHETCH ny3bIPEeK OT CepeauHbl IpH
HaKJAOHeHHH npubopa /2°?

Pemenwne. Ha vepr. 18 MAN ectb nepBoHa-
uasbHOE nOJIOXEHHe AyrM ypoBH#, M,BN,— HOBOE,
npu yeMm xopaa M,\; cocrtaBasieT ¢ ¥opnoi M.N yroa

6&-
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B 1/,°. Ily3snpek, OGpiBlIMi panblue B TOuke A, Tenepb
OCTancss B TOH JXe TOyKe, HO cepeauHa ayrd MN
nepemMecTHnace B B. TpebyeTcs BbLIYHCIHTL AJAHRY
ayrd AD, ecnmu paaMyc ee paBeH 2 merpam, a Benad-
YMHA B rpajlyCcHOH Mepe — !/2°(3T0 cnenyeT U3 paBeHCTBA
OCTPHIX YIJIOB C NEPNEeHAMKYJAPHEIMH CTOPOHAMH).
HMckomas nyra paBHa

- 2% - 2
360 - 2

PesynwTtat NOKA3HBACT, WTO YPOBEHb C TAKMM paju-
YyCOM KPHBH3HBI GbLI G ype3BLIYaHHO YYBCTBHTEJIEH.

= 17,4 mmanumetpa.
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Uept. 19. K 3ap. Ne 66.

65. Jlecnas nonsiHa umeer dgopMmy pomba. B xakoir
TOYKE Ha Hejl HY)XHO NOMECTHTHCS, YTOOH ONHOBpe-
BpeMEHHO YCABIIUATH 3XO CBOEr0 BO3rjaca OT BeexX
CTEH Jnecar

Pemenue 3anaya cBOAUTCH K OTHICKAHHKIO TOYKH,
PaBHOYAAaNeHHON OT 4-X CTOPOH pomba, T.-e. K Ha-
XOXJIEHMIO LEHTpa BNHCAHHOrO Kpyra. Touxa sTa
JeXHT Ha repeceyeHUH OMCCEKTPUC YriOB Mexjy
CTOPOHaMH, T.-€. - Ha [epecedeHHHd [UaroHanes.
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66. Yro6ul BuaeTh ceOst B 3epxane
B OTBECHOM [OJOXEHHH BO BECH
pOCT, BOBCE He HeO6XOZHMMO HMETh
3epKaJio BHICOTOK) B POCT 4HYeNOBEKA:
IJist 9TOr0 AOCTATOYHO 3€pKasio B no-

JIOBHHY ueJsioBedeckoro pocra. Jloka-
3aTb 3TO.

+ Pemenune. CaenaB nocrpoeHHe
(depT. 19), 1€rK0 yCMOTpPETh, UTO HYX-
Has vyactek D¢ 3epKana cocTaBiseT
OTpe30K IPSIMOH, NpPOBEAEHHOH uvepe3
cepenuHy 60KOBOH CTOPOHE! TPEYronb-
Huka ABC napaaneabHO OCHOBAHHIO.

|
Osna paBHa 5 B(', T.-e. 1ONOBHHE YeJI10-

BEUeCKOro pocta (Bepuee, NMoJIOBUHE
BO3BBIIIEHHS 1232 Han noJoM).

61. AsponnaH wnpHHOKW 12 MeTpoB
6u11 cpororpadHpoBaH BO BPEMS M0-
JIOTA CHM3Yy, KOrAa OH MpOJeTan OT-
BecHO naj annapatom. [ny6uHa xa-
mepn 12 cm. Ha cHuMKe wHpuHa
asponnaHa paBHa 8 MHJIIMMETpaM.
Ha kakod BHICOTE JeTAN a3pOonaad
B MOMeHT ¢oTorpadupoBanus?

Pem e ue. Us yeprexa 20 BuaHo,
yTO (BCJEACTBHE paBeHCTBAa YIa0B
1 v 2 ¥ napamwenabHOCTH TOPH3O0H-
TaAbHOrO NPOTSDKEHUN INPEAMEeTa €ro
H300paxeHni0) JIHHeHHBIE pa3Mephl
npeaMeTa Tak OTHOCHTCA K COOTBeT-

Hepr. 20.
CTBYIOUIMM NpPOTSIKEHHAM H300paxe- K san Ne 67.
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HUS, KAK PAcCTOsiHWe npeameTa OT OOBeKTHBA OTHO-
cuTCH K raybuHe kaMeppl. B namem caydae, o6o0-
3HaYMB BLICOTY aspon/iaHa Haj 3eMmJel yepes x, MMeeM

NpONoOpLHK:
12000 : 8==z:0,12;
oTkyna x— 180 MeTpoB.

68. [louemMy npunsito cumratre ayun Connua, na-
paromue Ha 3emao (UM ApYryl NJaadety), na-
pannenbHEIMH  Mexay co60w? Bpuuciadre, KakoH
HauOOJBILMIT yroJ MOTyT COCTaBHTB Mexnay co601o
ABa Jyuya, HCXoAasimuue H3 OAHok ToukM ConHua 4 na-
JaouMe Ha 3eMHYyI0 mOIa[Ky, LIMpUna KOTOpOM
1 kunometrp?

Pemenue. [lpunumast paccrosinue or 3emiu
a0 Connua B 150 000 000 #%.4t, BHIYMCIHM, KaKOMY
leHTPanbHOMY YIJly COOTBETCTBYET NpPH TaKOM pa-
aMyce ayra aauHor B 1 kunomerp. Peayabrar:
0,0015" —yroJs, HeZOCTYNHBHIH HM3MEPEHMIO AAXe TOY-
HeHIIHUMM ACTPOHOMUYECKUMH Npubopamm.

69. Ha kaxanif KB. cst 3eMHOH NOBEPXHOCTH ONM-
paetcs cton6 arMocdeps!, Becsinil 1 xunorpamm.
CKOAMBKO BECHT BCH 3eMHas atMocdepar OKpyXKHOCTB
3emau — 40 000 000 meTpoB.

Pemenue. 3amaya CBOAMTCH K BLIYMCJIEHHIO
NOBEPXHOCTH 3E€MHOr0 wapa no €€ OKPYXHOCTH, B
KBagpaTHHIX caHTumerpax. OTBeT: 5 TPHUNIHOHOB
(5 - 10"*) kunorpammoB. byznet noyduTenbHee B CMLIC/€
HarJISAHOCTH, €CNM BBIYHCAHMTB, KAaKOro pasmepa (Be-
JMYHHA pebpa HNH nHaMeTpa) KeJe3HHH Ky6 Ui
iap paBeH no Becy Bce#f atMmocgepe.

70. Moxer nu nnasaTth B BOAE IMOALIE MegHBHIR
map, HapyxHui Auamerp Kotoporo 12 cw, a TON-
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mwHMHa creHoK—1'/2 cm. (Tena naapaioT JMIIL B
TOM CJy4ae, KOrZa BECAT MeHbllie paBHOro 06beMa
goan). 1 ky6. ¢ mMend secut 9 rpamMmoB.

Pewenune. O6beM mnonoro 1uapa onpepensem,
KaK pasHOCThb '06beMOB wapa B 12 ¢ JHAMETPOM

]
M wapa (nonoctd) B 9 cx OIHAMETPOM!: -67:.123~.—

.Lé x - 93 =523,7 ky6. c.u. Bec ero paBen 523,7 X 9=

—=4713 2. Bec BoasiHOro 1uapa paBHOrO HapyM-
HOro oﬁbema:-é 7123 ==904,78. lllap momxkeH no-
TOHYTb.

71. Tloyemy nyuuna 3aropaercst ObicTpee, 4eM
LeNoe nOJEHO, OT KOTOpOFO OHa OTKOJOTa?

Pemenne. 3agaua ¢ nepsOro B3riasifia npencra-
BJSIETCA BOBCe HE TreOMETPHYECKOH; MexIy TEM OHa
CBOIMTCS K YHCTO reoMeTpHueckomy Bonpocy. Ieii-
CTBHTENBHO, TaK KakK HarpeBaHHe IIPOMCXOAMT C no-
gepxrocmu ¥ paclnpoCTpaHseTCH HA BeChb 006%eM Teua,
TO CNEAYET CPaBHUTH NOBEPXHOCTb M 00beM JIyUMHBE,
HanpuMep, KBaAPATHOTO CEYEHHA, C NOBEPXHOCTHIO H
06beMOM noOJieHA TOMH ¥e-AJHHBI H TOXe KBaZpaTHOro
cedeHust, 4TOOL ONpesiesIUTh, KAKOH BelHYHHb] NOBEPX-
HOCTb MNPMXOAHUTCH HA Kaxbli Ky6. CaHTHMETp
ApeBeCHHbl B O060MX caydanx. Ecam Tomuuua no-
neHa B 10 pas Gosblie TOMUMHBL JIy9HHH, TO 6OKO-
Basi NOBEPXHOCThk MNOJieHa 60JbiLIE€ IOBEPXHOCTH JNy-
yHHL TOKe B 10 pas, o6beM e ero Gonpwe o6bema
aydunsl B 100 pas. CrneposatesibHO, H2 KaXAYI0 €JIH-
HHLY IOBEPXHOCTH B Jy4YHHE NPHXOINMTCA BAECATEPO
MEeHbIIKH o6beM, yeM B NOJEHE: ONHHAKOBOE KOJIM-
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YeCTBO TENJa HArpesaeTr B JAY4YHHE BIAECATEPO MEHbLIE
BeleCTBa — OTCI0A2 M OoJee paHHee BOCNJNAMEHEeHHe
JAY4HHL, 4Y€M NOJNeHa, OT OJHOr0O W TOr0 HMCTOYHHMKA
tenna. (BcneacTBue aypHO# TenaonpoBOLHOCTH Jie-
peBa, YyKasaHHLIE COOTHOIUEHHS ClenyeT paccMaTpH-
BATb JMIIbL K4K NPHOJA3ZHTENbYHEIE, XaPAKTEPH3YIOLIHe
oOwHit X0 npouecca, a He KOAUYECTBEHHYK CTOPOHY).

BupousMeHeHseM 5STOH 3ajauM SIBASIETCS TaKOM
NpaKTHYECKHH BONpOC:

12, JIBa xotna, 60OAbIUOH M Manbiii, OAHHAKOBOIO
MaTtepuana ¥ Qopmbl (Hnd Ba caMOBapa), HANOJHEHL!
KHUNATKOM. Kako#i ocThiHET ckopee?

Pemwenune. Beuwm ocTHBawT € noBepxXHOCTH, I,
CTeHOBATE/NBHO, OCTBHIHET CKOpee TOT KOTes, B KOTO-
POM Ha KaXAyKW enuHHIy O06beMa MPUXONHUTCH 60.1b-
mas nopepxHoctb. Ecay OAHH KOTen B n pa3 BhHILLE
K LIMpe APYroro, TO NOBEPXHOCTbL ero O6onbuie B
n: pa3, a 06beM B 723; Ha EAWHHULY NOBEPXHOCTH
B OonbllleM KOTNE IPUXOAMTCH B n pas 60uabluuii
o6bemM. CnenosaresibHO, MEHBLIMH KOTEN [OJKEH
OCTHITHL paHblue.

ITo To#t xe npuynHe pebeHOK, CTOSLIHA HZ MO-
po3e, gomkeH 3a6HyThL Ooablie, 4yeM OIUHAKOBO OLe-
THI B3pOC/BIfi: KOJMYECTBO Tennaa, BO3KHKAKNIEro B
KaxxaoM Kky6. caHTUMeTpe Tena, y 060MX OAMHAKOBO
(npH6AM3NTENEHO), HO TepPSIOILAs TeNJNOTY NOBEPXHOCTD
TEeNa, INpUXOHAILAsicH Ha KaXIHH ky6. caHTHUMeTp,
y pebenka Goablue, YeM y B3pOCNOro.

PaccmoTpum eule cneayioulylo 3apauy, KOTOpad
MOXET CJAYXHTh HAMOCTPAalHeHd ,NpUHIMIA CKOpe#-
1lero Npuxona“ M NONrOTOBASIET K JyulleMy NOHUMA-
HHIO YCIOBUH NpeaOMJeHHsT Jyuyeil,

-
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73. BepxoBoii JnomxeH npubLITH (4epT. 21) u3
TOYKH 4 B TOuky C, OTAENEHHYI0 OT HEero noJIOCOH
eCKy IMIHPHHOI 2 #4t H NOJOCOH Jiyra IWHPHHOK
3 ka. CKOpOCTb ero Ha mecdYaHOH mo4YBe BABOE
MeHblle, 4eM Ha nyry. Jlokasarb, 4TO nyTb MO JO-
maHoit JsuHuM AMC (korma EM =1 #%am) OnicTpee
npuBeseT K Touke C, Hexenu nyTb no npsmMoit AC
uan no aomano#t AEC. Paccrosnme BC =7 %M.

!

R 7 KM C
Ayr 5
X
[ 28]
. F
E M
IIECOox E
L |
.A A

Uepr. 21. K 3an. Ne 72,

Pewen ue. PaccmoTpuM nyth (depT. 22) no nps-
moit AC, JInuna ero — ]/ 52 {-72 = 8,60 #xwm. [HamuHa
yacti NC (nytb no ayry)=—=3/s AC-==5,16 xm, a
AN — nyts no necky — 3,44 xm. Tak Kak no necky
JBHXEHUe BABOe MeJjeHnee, TO 3,44 K4t necyaHoro
NyTH paBHO3Ha4allH, B CMBICHE TPeGyeMOro BpeMeHH,
ABOMHOMY nyTtH no ayry — 6,88 .. ¥ 3Haunt nyte B
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8,60 #.# 1o necky ‘u ayry coorsercTsyert 5,16 - 6,88 =
=12,04 %% nytd no ayry.

Taxoi we pacuer cmenaem ana nytd AMC. Orpe-
30Kk AM=1/1 }-22=2,27 %.m, uT0 OTBeuaeT 4,54 #M
nytd no ayry. MC=1/3: 462 =671 #n. Jluna
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Yepr. 22. K 3an. Ne 72,

scero nytd AMC coorsercTByeT 4,54 am—-6,71 v —
= 11,20 »a nyTty no ayry. Mol BHAKM, 4TO NyTh NO
nomaHoil AMC Gyner npoHaeH cxopee, 4eM MNyTb
no npamei AC.

Hakouen, Tpetuii nytc AEC COCTOMT H3 yacTH
AE =2 wu (cooTBercTBYW0OUIEH 4 %4 NYTH HO ayry)

¥ nyty no ayry EC=1/32+72=7,61 #mx; sech
nyts coorBerctByer 4-}-7,61=11,61 % nyt¥ no
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nyry n Odaunnee AMC, xoTa xopoie npsaMoOro MyTd
AC Y.

Jns 60NbILMHCTBA YHAUHXCH Pe3yJbTaT STHX Bbl-
YMCACHHA OyZeT NOJHOH HEOXULAHHOCTHIO, TAK Kak
KaxeTcsi HEBEepOSTHHIM, HTOOH MyThk NO JIOMaHOH
JTMHHKH MOr OuhTh OnicTpee npsmoro nyTtd. Tem
6osee MOJE3HO NPOAENATH C HHMH 3TO YyOpaxHEHHE,
NOATOTOBJASIONIEE K CO3HATENbHOMY YCBOEHHIO 33KOHA
NpeJOMIEHHS Jy4eH ?).

! lanee npUBENEHH HEKOTOpEHIE CBEAEHHS H3 (u-

3I1KH, KaK 06p83€l_1 MaTepHana nnsi reoMeTpHYCCKHX
3ajau.

Cnpapounvie ceepenua k rnase VI

Ckopocra.

[Tewexon: okono 6 xu B yac—1,7 »u B CeK.
[Tnosen (pexopn): 1,6 .x B cek.

beryuuit yenosek (pekopn): 9,6 .¢ B cek.
Konbkobexer (pexkopa): 11,2 . B cex.
Benocunemuct (pekopa) 16,3 m B cek.
ﬂapoxo,u OKONO 12 .u B cek.

1) Ecm yuauecsi 3RaKOMbl C Tpuronomerpuel, MM MOXHO
npHbaBuTh, Y10 A nytu AMC cupyC .yr1a naaeHus® OTHOCHTCH
K CHMYCY ,yrfa NPCIOMAEHHN“, KaK CKOPOCTL MO MECKY OTHOCHTCH
K ckopoctu no ayry (1: 2) AeticTBuTeaLHO: CUHYC yria nNajeHus

(AMQ) *‘V‘i_}_ 20 ~|/h; CuHYC yraa npeaomaenus (CHMP) =
Or I 6 1l ..
= ST == HOLIEHHE MX =@ -===-_— T.-
]/3¢ +-6° ]/ 45 Vo 1/45 2

pasHo OTHOWEHWIO CKOPOCTEH (33KOH npenomeunﬁ ayueit).

?) Auanornynas 3ajaua € OTpPaXKEeHHEM cBeTa oOte-
u3BecTHa (cM. Hanp., mow ,Puanyeckylo xpecToMarvi®, 4. 2, Wiu
»3aRuMvaTeabHY0 Gu3uky®, ki, I).
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ITapoBo3: no 30 . B cek.

AsTomoGune (pexopn): 63,4 M B Cex.

Asponnan: no 120 4 B cek.

Yparan: okono 50 #. B cek.

Touku 3emuOro sxsatopa: 465 .4t B cek.

Jlyna Boxpyr 3eman: 1023 4 B cek.

3Byk B BO3ayxe (npu 15%): 340 4 B cek.

[lyas (Havanbuas cxopocth): 640 & B cex.

3emast Bokpyr Cosnua: 29,8 xat B cex.

Co6cTBennoe neu:xeHue 3ge3an Cupuyc: 18 #.4 Beek.

Co6cTBennoe mpvixeune 3pe3ad ApkTyp: 400 %
B CeK.

Ceet: 300060 #.n B cek.

Boaayx.

Bec 1 xy6. merpa BO3Ayxa 6,113 3eMHOR nOBepx-
HOCTH — 1,3 #e.

Bos,uyx 6143 3eMHOH NOBEpXHOCTH IABHT, BCJEJ-
CTBHE CBOEro Beca, Ha KaXAHH KB. CaHTHMETP C
cunow 1,03 xe, He3aBHCHMO OT HanpaBlleHHs (J_Ialxe
CHH3Y BBepX).

Tegnosoe pacwuupenue.

Teepnue Tena npyHArpeBaHUM HA KAXKIEIHN rpa-
ayc Lleabcus pacuIMpsiOTCS NO BCEM HANPaBJIeHUSM:

Maatuwa . . . . . . . ua 0,000009

Xeneso. . . . . . . .Ha 0,000012] Tex cBOHX
Menbs . . . . . . Ha 0,000017 pa3smepos,
Cepe6po, .rxa'ryub . . . Ha 0000019 ! xakue oOHH
Ceutenn . . . . . . . .Ha 0000029 § wumerT npH
Crekno . . . . . . Ha 0,000008 0° LI

Jepeo (Brons Bo.nomn) na 0,000003 ;

e
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[TonocTw (nycToThl) npu HArpeBaHMH TeNld He
COKPALIAIOTCs, 8 PAcCIIMPHIOTCH, KaK COOTBETCTBYIOLIEE
CNJIOIUHOE TEeNo.

KuagxkocTH npH HarpeBaHHH Ha KawJIbiH rpa-
nyc Lleabcust yBenuunsaiorcsi B o6beMe

Crapr - - © . " na 00008 | Toro o6vewa, xaxor
Prytb . . . . .Ha 0.00018 | OHY MMEIOT npH 0° LL
¢

Bce rasm npW HarpeBaHMd Ha KaxILH rpaayc
Llenpcusi yBenuuuBaOTCs B 06beMe ') Ha /213 AOJIO
Toro oobema, KakoH oHH 3auumaior npu 0° LI

[Tpn oXnaxgeHHMH TeNd HA TE Xe yKa3aHHBie
JONH CXHUMAKTCH.

1) Ec/n nasaeHHe #X OPH ITOM H& MEHAETCS.



VIL.

3ajaun M3 MMBOWH NPHPOADI.

B dusdonoruy, 300s0rHe H OOTAHHKE TaKxkKe
MOXHO HAHTH TeMbl IJ TEOMETPHYECKHX ynpaxHe-
HMil. 3anady C nONOOHLIM COAEepKAHHEM He MHOro !),
HO HMH OCOGEHHO Hal0 AOPOXHTb, TAK KaK IOMHMO
CBOEr0 06pa3uBATENbHOIO 3HAYEHHS, OHH XEeJATeNbHbl
ele ¥ NoToOMy, YTO BeChbMA CNOCOOCTBYIOT OXHKBIE-
HHIO 3aHATHH H“ OCBEXEHHW BHHMMaHua. Muorue
3ajiayud 3TOr0 pona yno6uee pasbuparb BO Bpems
SKCKYPCHH, NOATOTOBJIsIN 11 cOOMpass Marepuan aas
KJaCCHBIX ynpaxkHenuit (06 ynparKHeHUAX BO BpeMsi
SKCKYPCHH — CM. fanee rnaesy X).

74. B xBagpaTHOM [I0iME MYETHHLIX COTOB MOXHO
HACHUTATH B cpernHeM 23 sueiiky, umeiomupx dopmy
PABHHIX NPaBHJLHBIX LIECTHYTOJABHMKOB. Onpenenuts
INHHY KAXAOH CTOPOHLI SIYEHKH.

Pemwenue 3a1ayd CBOOUMTCA K BBIUKCJIEHHUIO CTO-
POHBHl NMPABUJBLHOTO LIECTHYTOJIbHHUKA, MJIOMANb KOTC-
poro paBHa !/23 kB. mwoiMa. OO603HAUMB CTOPOHY Ye-
pe3 ', HMeeM:

1 322y3 )
53“'_"2_’1—‘0’13 nrofima.

1) B moem ,3apauniike ux cobpano oroao 25.
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15. llIkonpHelfi MHKpOCKON yBea:xuuBaeT B DO pas.
MOxHO s¥ B HEro pacCMOTPeTb KPAaCHHE TeNbla
Halue KpoBH, uMelomMe B wHpudy 0,007 aew?

Pewenue. [lpuHumas paccTosinue siCHOro 3pe-
HHSl paBHEIM 25 CH, HMEEM, YTO MNpeaMeT MIHPHHOI
0,007 sma BuAEH HEBOOPYXEHHOMY Tla3y C TAKOro
PacCTOSTHUST TOJ YTJIOM

0,007-360-60-60__ ..
o= -1506 oo b

»Y Bentnuenue B 50 pa3“ o3Hauyaet, 4To yroni 3peHus,
Noja KOTOPHIM BHAEH npeiMeT NOMOUWLIO npubopa, B
20 pa3 Oonablue, YeM 17451 HEBOOPYXEHHOro rnasa.
CnenosaTenbHO, KPOBSIHOE Tenble JOMKHO MnpejcTa-
BHTBCA B MHKpOCKon noz yraoMm B 7" X 50=350"—=
—okono 6'. Tak xak npexen pasnudeHus !) aas
HOpManbHOro rnasa l', TO MHKpPOCKON C yBeiH4e-
HieM B 50 pas momxeH ObiTb BNONHE AOCTATOYEH HJs
VKa3aHHOH LEenH.

76. O kpacHBIX KpOBSIHBIX Tenbuax (,[IapHUKax™)
yutaeM B ,Kypce ¢pu3H0sOruy XHBOTHHIX H YenoBeka™
apod. b. ¢. Bepuro caepywinee:

LKaXALIHA IIapUK MOXET MOMOLaTh H BHIAENSATH
KUCAOPpOA TONBKO ¢ nopepxHoct. [lostomy ¢usuono-
ruyeckoe (QYHKLUHOHMpOBaHME LIAPHKOB B KPOBH XH-
BOTHOTO JOMKHO OHITH TEM ycheluHee, 4YeMm Oonblue
obujass MX DNOBEPXHOCTB. A 3Ta nocaeddsss TeM
Oonplie, 4eM Menbuye pa’zgapo6JeHO HX BELIeCTBO H
yeM Oosablile, COOTBETCTBEHHO 3TOMY, HMX 4HCJIO.
Pu3nonory, Ha OCHOBAHHH NPHOAM3UTENBHOIO Onpe-
JAeNneHMsT TIOBEPXHOCTH KaxKJOro ILUapuKa B KPOBH ye-

1) O6 atow cMm. raasy VI, 1.
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J0BeKa, a TAKX€ npHHUMAsT BO BHHUMaHHUe, 4YTO B
OfHOM KyOMYECKOM MHJUVIHMeTpe KPOBH Y 4YeJOBeKa
5 000 000 mapukoB, ¥ Y4TO KOAMYECTBO KPOBH B3pOC-
JIOrO 4€JIOBEKa paBHsieTCst NPUOAM3HMTENBHO O JMTPaM.
BLIMMCJIHAM, YTO 06n1as NOBEPXHOCTE BCEX HaXOAs-
IMXCd B KPOBHM 4Y€NOBEKA KPACHBLIX IUAPHKOB pa-
Busietcds 3200 kBaapaTHHX METPOB,—uTO H
MOrn0 ObITh AOCTHIHYTO HCKAIOYHTENBHO Gaaromaps
H3MeNbYalHI0 IAaPHUKOB*.

[TpoBepuTh ykasaHHYW BenHuumHy OOmeH noBepx-
HOCTH KPAaCHBIX KPOBSIHHIX TeJell 4YeJAOBEKa, 3Has,
UTO KaXAbli TaK Ha3piBaeMblii ,IIapUK“ HMeeT
(RonpexH Ha3BaHWIO) HOPMY HrpainbHOM LIALIKH, IIH-
puHorw 0,007 muamumetrpa a TomuuHOW 0,002 e

Pewenue Buuucaenve no ¢popmyne 1HHIHHAPA
LAaeT IJsi NOBEPXHOCTH (NOJHON) ONHOr0 KPOBAHOTO
T€Abld BEJHYHHY:

2 - %c: -0,0072 -{-= - 0,007 - 0,002 =0,000121 kB. 21,

YMHOWHB 5Ty BenxuuHy Ha 5 000 000 X 5 000 000,
T.-€. Ha 20-10'2, ponyyuM OOCUIYI0 NOBEPXHOCTH
Bcex wapukoB 3025 kB. MeTpoB (6onee uyeTBEPTH
JNeCATHHBH) —BeCbMa ONHM3KY¥ K YKa3aHHOI B TeKCTE.

47. Tlpu xaxnom ynape cepaue 4YelOBEKa BHITaJ-
kuBaetr 175 ky6. cat kpoBd. Cepaue penaer 75 yna-
poB B MHHyT1y. Kaxux pasMepoB kyOuueckdii cocyn
norpe6osancs Obl, 4TOOL BMECTHTbH KOJNHYECTBO KPOBH,
nepexayuBaeMoe cepAleM B TeYEHHE CYTOK?

Pewenue. Hckomoe pebpo kyb6a 0603nHa4yum
yeped x. Tornaa3—75-60-24-175; 2 =260awu, T.-€.
nouty 4 apuIMHa.
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18. 3pauok ueNOBeYeCKOro ryiasa MOMXeT M3MeHsTh
CBOI1 AHaMeTp (B 3aBHCHMOCTH OT SPKOCTH OCBEIEHHS)
OT 2 10 9 muaauMeTpoB. Bo CKOABKO pa3 paciilH-
PCHHBIH 3pauoOK mnponyckaeT O6oxablue CBera, 4YeM
CYHEHHDI} P

Pewmenune. Konvuectso uponyckaeMoro cBeTa
NpoNOpLMOHAALHO miomaau oreepcThs. Crnenona-
TCJBHO, paclIMpeHNBI# 3payok nponyckaer 6oablue
Ayyeil, nexesd Cy:eHHbIH, B OTHOLUEHHWHM

9: 81
=— T..e. B 20,25 pas.
2~ 4 P

7. TloBepxHOCTH Tena B3pOCNOIO HeloBeKa, Becs-

mero 65 KunorpamMMOB, paBHa B CpedHeM 92 kB.
meTpam. Kak BeJHMKa NOBEPXHOCTb TeJsa. YeJOBeKa,
pecsiiero o0 KMJIOrpaMMoB?

P e enue. Bec yesoBeuyeckoro tena, B cpenHem,
NpONOpIHOHaJeH ero 06bemy, T.-e. ky6y nHHEHHHIX
npoTawenui (uanp. BBICOTBHI), @ MNOBEPXHOCTH — KBa-
apaty sBrcOrel. Ecaum Beca, a ciexosBaTelNibHO, H
of6beMbl NIponopuHoHanbHul 65 u 50, TO DBBHICOTH

3 3/~
orHocATes  Kak /65 : 1/50, MOBEPXHOCTH e — KaK

R /ey 3 Y
1/652 : {/502. CnenoBaTe/lbHO, HCKOMAsl MOBEPXHOCTD
paBHa

3 50
2 ' (5 1,0D .

BapuanTtoM STOH 3azadyi ABAACTCH BBIYMC/ACHHC
CpeAHEro HOpMaibHOTO Beca AJAf JNIOAEH pPasjMUHOro
pocta (145 uenoBeka pocToM 165 ¢4 HOpMaJlbHEIM
CYHMTAETCA BeC H7 KHJIOrpaMMmOB). ,

!

-}

HRAaKT. aAART. O IeOMETPHHA
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L
M3 obnactn GoTaHHKH MOXKHO BuiOpaTh pPai
reOMETPHIECKHX YIIPAXHEHH T, OTHOCAUUXCH K NTHCTBAM.
BOT HeCKOJbKO npMMEpOB.

80. Jinct opyBanuuka M3 TEHHMCTOTO MeCTa MMeeT
B UAMHY 31 cu; JHCT APYroro 3k3eMnnspa, BhI-
pociiero Ha conauue, uMeer B aauny 6,2 ew. Bo
CKOJMILKO Pa3 nepBbiil AKCT UMeeT GOMBINYIO NIOWAAL?

Pemenue. CuuTag IHCTLY HMEWW UMM reomMe-
TpHueckn nonobHyo ¢GopMy, HAXOAMM HCKOMOE OTHO-
- 1lIEHHE, B3AB OTHOLIEHHE KBaJApaTOB JAHHEHHHX IIpoO-
TSIOKEHUH :

o

s 12

—_— [
6.9 = 25.

|8

JIHCT, BHIpOCHIMI B TEHH, HMceT B 25 pa3 00abLIyi0
I1011a Ab.

81. (3apaua, o6patHan upenwsipyiei). [laomaun
JHCTa TONOJAS OT KOPHEBOH MOPOCTH, B TEHH, H TaKOH
xe (POpMBl AMCT C NOBEPXHOCTH KPOHL! OBLIH H3aMe-
pedbl naneTko# !'). [lepBuiit aHCT OKa3aacs 110
maomand B 20 pa3 6o.abmie BTOpOro. Bo ckoabko
pa3 nepeHi JHCT UIMPE BTOPOro?

Pemenne. )/ 20=4,47. Orser: B 4,2 pasa.

1) [laneTKON HasWBaeTCs CETKA M3 KBAaApPaTHROB OLpeAc-
JeltHoro pasmepa (muaauMerp; 0,1 awilma), HayepuexHas Ha npo-
apaynoft 6ymare. [lpn mn3avepenuu njomanu ee HaxkJIaALIBAOT Ha
n3Mepsemblil KOHTYP ¥ CYMTAKT 3aKAKyawlndecs B HEM KBaapa-
THKH, OLEHHBAs WX ApobHbLIe 4yacTH, HA KPasiX KOHTYpAa, MO raa3o-
mepy. Ynorpebasercs B 3eMAEMepHON NPaKTHKe Npu ONpeneseHny
1170IH3AN Y4YacYKOB Ha JI13HE.



— 99 —

82. 113 aByXx JMNOBBIX MTHCTHEB OJAHHAKOBOH (OPMHI
oaMd Ha 25", paunsee apyroro. Ha ckonbko *.
pPa3HATCA HX NAOMIAnH?

Pemenne. (1 ;): 1,56. OTBet: Ha H6" ,.

83. Ha ©6epese 200 000 nucteeB. [losepXxROCTh
Ka}XJaoro (oJxa CTopoHa)—B cCpenHeM 15 KB. ¢sl.
BHYHCAHTE CTOPOHY KBajapaTa, HMEIOLIEro nJOIuanb,
paBHyI0 oOinel nnowaznu BCeX JHCTbeB 0epe3oBOro
AcCpeBa.

Pewenwue. IMnomwanas pcex auctoes 15.200 000 =
=3 000000 kB. cm.=300 kB. MmerpoB. CrOpoHa-

KBaJPaTa C TakOK maomazplo =1/ 300 = 17,3 meTpa
(OKONIO 8 caxen).

B 3akJ 04€HHE pPAaccMOTPHM CJACAYHHIVIO T[Oytl-
TeJbLHYI0 3az1auy. .

84. Cuna HaceKOMBIX, O CPABHEHHIO C BECOM HX
TeNla, BeCbMa BenHkKa. Myxa noAaHHMaeT JanKaMK
CNMYKY, T.-€. IPy3, BO CTONBKO € pa3 OOoAblLUHH
BE€Cca €e TesJa, BO CKOJNLKO pa3 AEpEeBAHHBIHA KBAAPAaT-
Hbli OpyC B 4 caxeHM JAJHHBI U [OAapLUHHA TON-
iuHbE 6onpile Beca yenopeuyeckoro tena (B 10 pas).
Kyx-oneub (5 cm pnHHB) BONOUHT rpy3, B o0 pas
NpesbMUAILIHE BeCc ero Tena, a XyK-repkynec (A0
15 em pnuHb) ypepxuBaet Ha cnuHe rpy3 B 40 pas
Oonee TsaXenHi, yeM OH caM; TaKOH, OTHOCHTENbHO,
rpy3 — 150 — 200 nynoB-— KOHeuHO, pa3naskyn OwH
yenoBeKA. BHIACHHTE COOTHOHIEHWE MBILUIEYHOH CHMH]
4YeJOBEKa M HACEKOMbIX, MNpPHHMMAasg BO BHHMMaHHe
CACAYIONYI0O OCOGeHHOCTh MbIIN: .B Buay Toro,
YTO * KaXJas WMHIINa COCTOHT H3 OOonbUIero HAH

- ‘ "" *
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MEHbLIEro YHCIA PacnoaaraloiHXCsl  NapaiaedbHo
JApYyr JApYrY MblLI€YHLIX BONOKOH, H3 KOTOPLIX Kar/10€
CBOMM COKPAUIeHHEM TPHHHMAET CBOIO JIONIO yHaCTHS
B NPHIOAHUMAaHHU [Py3a,— Mbl JOMKHH NPH3HATD,
4TO BEAMUHHA aOCOMIOTHOM CHJB MBIUIE  TOMKHA
CTOAATH B 3aBHCHMOCTH OT YHCAa 00pPa3yIOiHX MBILILY
MBLIIIEYHEIX BOJIOKOH, TO-€CTh OT NJNOL[AAH mone-
peulioro paspesa Mubumuw“ (npodp. bB. &.
Bepuro).

Pemenue. Ecau Obl yeaoeek crtan B 10 pas
MEHLUIE [0 CBOMM JAHHEHHBIM pas3MepaM, TO-eCTh
npuobpen 6bl BenMUMUHY KkyKa-repkyneca (170 cw:
:10=17 c.u; repkynec— 15 c¢ur), T0 REC ero TteJaa
ymennunics 6wl B 1000 pas, o cuna Mpiuiyg ocnabena
Ob!, NPONOPUHOHANILHO YMEHbIIEHHIO NJOLAAM norne-
peudoro ceuenusi, scero B 100 pa3. Ecnm yenosek
Becun 4 nyaa (64 xe2) u Mor yuepxarb rpy3 B 10 ny-
noe (160 xe '), vo, ymeHbumieHuslit B 10 pa3, oH Becun
On 64 rpamma n mor Owl ynepxatb rpy3 B 1600 rpam-
MOB, — B 25 pa3 Gonbiiufi ero Beca. [Ipu ewe Gosb-
HIEM  YMEHbLIEHHH — 0 PasMepoB MYXH, T.-e. B
200 pas, —Bec ero yMenbinmics Obl B 8 000 000 pas,
a mpueunasi cuna Bcero B 40000 pa3; oH Becua O
8 MHAIMTPAaMMOB, @ MOr Obl MOJHATL TPy3 B 4 rpaMma
(4000 mMunnurpammon)-—B 500 pa3 Oonbwe! Mgl
BHAHM, CJE€AOBATE/NbHO, 4TO HACEKOMBIE KaXyTCsl HaM
CHIALHBIMH HE NOTOMY, YTO HX MbBIIULL] 3HAYHTEJBHO
CH/IbHEE MYCKYJIOB KPYNHBIX XKHBOTHHYX, 3 MOTOMY,
YTO BEC HX Tesla KpaiiHe MaJ. YBENHYEHHbIE IO pa3-

MEPOB 4€N0BEeKa MWJAH JolajH, MypaBbH Obuiy Ou
cnabee HX.

1) CranoBaf cnia YenoBeka B OTRENBHBIX CAVUAHX QOCTHTACT
cule GONbIIMX PA3MEPOR.
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KoneuHo, nocneanss 3azaua NPENHAIHAYAETCH HC
ANf CAMOCTOSITENBbHOIQ pPELIEHHA Y4YE€HHKaMM, a AN
pa3bopa npenonaBaTeneM B KJaacce,

MoxHO nonyTHO yka3aThb M Ha TO, YTO BE.JIHKAHHI,
onucaname B ,[lyrewecreun ['ynuBepa“ u ObiBlUHE
8 12 pa3 BHIWe NIOAEH HOPMANBLHOTO POCTa, JIOMKHBI
ObliH OMITh OTHOCHUTENBHO OueHb CAA0OCHAbHBLI, HX
MbILIE€YHAS Cua Bo3pacna Owl B 144 pa3a M paBbusi-
nach Obl, camoe Gonwbiuee, 10 7 144 = okono 1440 ny-
OB, MeXNY TeéM KakK BeC HMX Tena ypeJHuuacH OH B
1728 pas u nocturan 6m 7000 nypnoe. J{pyrumu cno-
BaMH, 3TH BeJHKallbkl He MOrad Obl MOAHAITH CBOEIO
coOCTBEHHOro Tena, T.-e. JHueHs Opiald Om crnocol-
HOCTH NepeABHraTbCl €3 MOMOLLM BHEMIHEH CHJBL

B Bune oOpa3ua matepHana, KOTOPLIH MOXET ObITH
B3(T CIOXETOM a5 psifia 3afay4 no reoMeTpHH, npu-
BOXY Janee HCKOTOpHie CHpaBOYRLIE JAaHHbLIE H3
XH3IUKM Nye.

CnpaBouyHbie cBeneHns k raaee VI

Fluennl 4 UX JEATENBHOCTD.

Beauwunna nyen: [luera. TpyreHs. Marka
Jlauna B jpwiimax .. 0,60 —0,6 0,7 —0,9 1—1,2
Ulupuua B_moimax . 0,23—0,3 0,35- 0,45 0,35—0,4
Cpeatiee uucao  [lpubausuy. uncao

BCeX pabouux NETUIONINX 32 B3IUT-
nuen: KaMn:

Kkoanuecrso nuean
B CeMbLC:

K nauBbicwiemy pas-
BUTHIO B3siTKa . . 80000—100000 50000 &9 000
B sumnee Bpemsa . 30000 -
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Cunbrasi ceMbsi B ONMH B3STOYHBIH JeHb BHOCHT
or 5 g0 10 ¢yur. meny. HauGonbiuuit cGop mena B
OAHO JIETO B OJIHOM y/Nbe€ AOXOAWT RO 8 nyn.

Yaenouolit Bec mena: 1,427.

Bec omno# nuennnodt Hommu: 62 MHWINHTPaMMOB.

Bec Mexa B onHoll siueiike: 400 MHNAMrpaMMoOR.

Hro6t1 cobpate 1 ¢. mema, nuena BelLIeTaeT
6 000—7 000 pas.

Uueno nuenmubXx siueek B KB. moiiMe 23 1)

r—— —

) Hexotopuie cseacHus noaobHOFO ke XapakTepa YyKa3auul
B npubasnenud k rnase [ O tene H AGATENBHOCTH YeTOBEKA -
cm. Amap Yenoseueckas mamuna“ (M3, 1922).



VIIL

Oco6bie 3apaud.

1. Yroa 3pensns.

Boisichennio noHsituas 06 yrae 3peHHA, WIH
yrnoBO# BenHYHHE npeamMeTa, CneAyer no-
CBATHTb JAOCTATOUHO BpPEMEHH [PH 3aHATHAX ['€OMe-
TpHeH, TaKk Kak MHpOBedenHe M (PH3HKE, TA€ 3TH NO-
HSITHS! SIBHO MM CKPHITO NPHUMEHAIOTCHA, HE MOTyT 3a-
HHUMaTbCSi 3THM FeOMeTPHYECKHM MOHATHEM C Heo0Xo-
auMo0 ob6cronTenbHocThO. [IpH Hbinemuedl cucreme
NpenoZaBanusl 3TO BaAXHOE, XOTA H 3JEMEHTapHoe [o-
HAITHE, YPE3BhYaHHO 10/1€3HOE TAKXKEe B NPAKTHYECKOMH
XH3HH, — OCTAETCH YYXJbIM Jaxe OONbIIHHCTBY 0Opa-
30BaHHBIX JioneH. Mexay teM npopaboraTe ero Ha
\_pfize sfeMEHTapHLIX YNpaXKHEHHH OYeHb JIETKO.

YraoM 3peHHsl, HAH yraoBOH BENHYHHOH IpenMera,
HA3BIBAeTCA YroJi, COCTABNAEMBIA JNBYMSI NPAMbIMH JlI-
HUSIMH, NPOBENEHHbIMH OT r1a3a Habaonatend K Kpau-
HHM TOYKAM pacCMaTpuBaemoro npeameta. Tak Kak
B OONbIUHHCTBE CJY4aeB yroa 3TOT HE BEJIHK, TO IIPH
peleHHH OTHOCALIHXCA CIONa 3a1au MOXHO NPAMONH-
HEHHOE PACCTOsIHHE MEXAY KPalHHMH TOYKAMH Npen-
MeTa (T.-e. ero WHPHHY HJAHM BLICOTY) CYHTATb paB-
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HLlM Ayre yrija 3penusi, NPHHHMAEMOro 3a UEHTPAb-
Hblil; MBI YKe BUaend (CTp. 54 — 55), 4TO NPaKTHYECKH
5T0 JAONYCTHMO and yrnoB go 10 15°, nawme 20°—
30°, B 3aBUCHMMOCTH OT TpeOyeMOH TOYHOCTH BBHIUH-
CTIEHMS.

B kagectBe npuMepa, BHIYHCIHM, NOJ KAKHUM YIVIOM
3perust BHIEH uyenoBek pocrom 1,7 merpa nHa pac-
crosau 200 Metrpos OT HabnoAatTens; pe3y’abrar:
1,7 - 360
2= - 200
yraoM B3pPOCABIH HENOBEK BHAUT HOTOTb YKas3ateib-
HOrO MNanblla CBOEH BEITAHYTOH PYKH; 3TO JErko
pacuuTaTb, NPUHUMasl LIMPHHY HOrTa 3a 1 cw, a pac-
CTOSIHHE €ro J0 rna3a —3a 60 ca. BooOwe, BCskui
npeaMer C paccrosinusi 57 CBOMX HONEPEYHHUKOB 1),
ycMaTpHBaerca nox yraom B 1°. 3anoMHHB 3TO, JErKo
pellaTr 3ajmaud, MoLOOHbIe Clejyioleli:

=o0koa0 1. [loxn Ttem xe npubAH3IHTCALHO

85. Tenerpaduméi cron6, ToONMMHOW 6 BEPILUKOB,
MOKPHIBAETCA HOrreM BHITAHYTOH pyku. Kak Beauxo,
NPUONH3HTENbHO, PACCTOSIHHE [0 HEro?

OtseT: 6 Bepuik.> 57 =342 BepuIK.—= OKOJO
7 cax.

Ecnn npeaMer nokpuBaeTCH NOJOBHHOIO HOITH, TO
ero paccrosHue or HaOmopareas B 100— 120 pas
(67 X2) OGonbwe ero aonepeunuka. [loaHwmié puck
Jlyue! (a Takke u auck CoJNHIE) KAk pas NOKpbI-
BAETCA MOJOBHHOIO HOITSl YKa3aTeNbHOIO Majblla Bhl-
TAHYTOH PYKM: OTcioma caeayer, 4to Jlyna u Connne
OTCTOAT OT 3eMaH npubausuteabHo Ha 120 cBoux nmo-
MepPedHHKOB, — NOYUHTENbHBI NPUMep BaHBIX acTPO-

18
"} Tounee 0 57,3°.
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HOMHYECKHX HAOJNIOAEHHH H3MepHTENbHOIO XapaKrepa,
caenaHHbIX 6e3 BCAKHX npubopos, OYKBaAbHO ,TONBIMH
PYKaMH“ ¢ [OOMOUbI0 MOHATHA 00 Yyrie 3peHus.
(lpyroii cymecTBeHHBIH (PAKT, yCTaHAaBJAMBAEMBIH TeM
XE€ NPHEMOM, €CTb TOT, 4TO HAOMIORaEMOE NPOCTHIM
[71a30M 3aMETHOE yBenauuedue auckoB JiyHn u Coanna
30MM3H TOPH30HTa — AIBNCHHME Kaxyueecd, oOMan
3penun ).

[lonesno cocraButh € yuamumucs TadAHUKY pac-
CTOSIHHH (B NMOMNEpPeYHMKax BHAMMOrQO [OpeAMETa), CO-
OTBETCTBYIOLIHX Pa3NIHUIBIM YIVIaM 3PEHHS:

6. . . . 57 30" .. . . 114

5. . . . 11,4 10 .. . . 342

2 ... .285 1" .. . .3438

. .. b7 30" .. . . 6875
1 0 . . 206265.

Mmen uamepurenbuulil npubop ans ONpeReneHHs
yrnOBOH BeNHYMHB Npeamera (A0 noayrpaayca), —
a rtakine npubopsl MOryr ObITb M3rOTOBJEHB! CAMBIMH
DPHMHTHBHBIMM CpEeICTBaMi 1) — yualuuHecst CMOryT
IOAL30OBATHCA 3TOH TaOAMUKON Ha MpakKTHKe AN onpe-

1) B moem ,3ajpaunuke*® OnicaHo YCTPOHCTBO TaK HA3biBAEMOTO
.TPAbCAbHOTO yriIOMepa™, 1/l M3roTOBIEHHS KOTOPOro He TpeGyeTcs
GONBILOrO HMCKYCCTBAa. 3lech OMHUIEM elle apyroii camoaenbHbiit
yIoMep, APHroanus# nan npubaMXeHMOro MH3MEpeHus yraa 3pe-
Hua. [la cTene naw na sabope OTKNAABIBAKT B FOPH3OHTAILHOM
HANpAnJeHYH, Ha BHICOTE YyeaoBeyeCKoro pocra, 10— 12 paBHLIX
DPOMEXYTKOB, OTME93s rpauBllbl ¥X pPCIKHMN  BEPTHKAIBHLIMI
wrpHxamp. OTKAANBIBAIOT OT CpeAHero AEJIEHNHA 10 NEepneHiHKy-
NSIPHOMY HanpasjeHu 57! ; TaKuX XKe NpPoMeXyTKOB H CTAHOBATCH
B KOHeyHyl TOuky. Jlerko nousTh, uTO OTClOAA KaxAwmil npoMme-
KYTOK Ha CveHe BHaeH non yriaoMm 8 1°, BuTsHyB npasyio pyky
C 3aNMCHOM KHIKKOH 10 HanpasieHHI0 K 3a60py M PAcnoaoxis
Kpall ee napasseibHO JHHHN aeneHunil, CMOTPAT HAa ACICHUR Npa-
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JeneHHst  pacCTOSIHMA A0 OTAA1E€HHOIO MPEnMEeTa,
€CJIH H3BECTHHI €r0 pasMepnl (Mene3HOAOPONHBIH Ba-
rOH, OKHO, KHPITHYHASI KNaJika), THOO €ero pasmepos, eCu
H3BECTHO PACCTOSIHHE A0 HEro. YnpaXKHEHusi Takoro
pona npUATHO PasHooOpasaAT nyTb BO BPeEMs 3KCKYP-
CHit 3a ropoj, nomnyTRO pa3pHBas riasoMep. He cne-
AyeT yNYCKaTb TaKXe CNy4asi IpOBEPHUTH H r€OMETPH-
yeckH OOOCHOBATHL HEKOTOPHIE pelentsl 3TOr0 Poaa,
Hanpumep:

86. ns npubnusutenvHOi OHEHKM YIAOBOH BeNH-
UMHH OTAANEHHBLIX TpeaMeToB B ,,CnpaBouHOH KHHre
A Ny TeUIeCTBEHHHKOB® PEKOMEHYETCA N0Nb30BAThCS
CnefyrolMMH  ApueMamu: ,Ecau npuHaTe rna3z 3a
BEePLWHHY YyrAa, TO JHHMH, HAYLIHE OT HEro K KOHIAM
Oonbmoro M cpeaHero nanbleB (BLITSHYTOH PYKH),
BO3MOXHO OoJiee pa3IBHHYTHIX, 00pa3yioT yroa npu-
OGausurenbro 15°. Ecnm omHy u3 amHMiEt npoBecTH
Yepe3 KOHYHK MH3HNLA, TO YTOA NOAYyUYaeTca 0K0.a0 187¢.
[lpunumasn neproe pacctosiHee 3a 17 v, BTOpOE 3a
20 cat, npn paccTOiHMM OT raasa 6h ¢.w, — npOBepLTE,
MPaBHUABbHH M 3TH yKa3aHHs.

HecnoxHpIM BHIUMCIEHHEM J€rK0 YOeIMTbCH, YTO
NpHUBeNEHHbIC YKAa3aHHA NPHONH3UTENBHO MPABHABHLI.

Ho u B npenenax kjaacca MOXHO HaiTH JOCTa-
TOYHO MATEpPHANa, NOYUYHTENBbHOIO M MHTEPECHOTIO, AJA
NI0J0TBOPHOIO NMPHMEHEHHS NOHATHA 00 yrinoBoil Be-
JuyHHe BHAMMOro npeamera. Bor npumep:

— —— -

BLIM [J1330M (33KPLiB J€Rhfl) U 3aMeyuaT, CKOJAbKO JeneHHH nome-
IHAETCH MEXAY ofpelel¢HHHMH TOUKAMH KPas KHIBKKY. 3atem, pas-
Aeany  pacCTOAHHE MEKAY 3THMH TOUKaAMHM Ha COOTBeTCTByIOLIEE
UHCAO AeneHHH, ONpenchsiioT TeM CaMhiM BEIWYHRY. OTBEYAIOLL) 10
O4AHOMY rpanycy. Tenepe, npOEKTIPYS KHMAKY B KOHI€ BbLITAHY-
TOi PYKH Ha MoGOft oThaneHuLI NPeAMeT, JEerko H3MEPHTL yTod,
O L KaKUM 3TOT NpelmMeT YyCMATPHBAETCH.
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87. Kak Besmky J0/KHB ObITh OYKBH Ha KJaCCHOM
JOCKE M HA CTEeHHLIX Tabnmunax, ytobnl yuyauiHecH,
CHAR HAa CBOHX MECTax, BHAEAH HX CTONb K€ OTHeT-
JHMBO, KAK B CBOMX TeTpanfx M KHHrax?

Pe3yabTat BBIGHCICHHA MOXET AaTh HONYTHO BaX-
HOE MPAKTHYECKOE YKa3aHHE H NpPEernojaBaTeNio, onpe-
Jdensisi TpebyeMud pasMep Ttex OYKB H 4YeprexeH, Ko-
TOpHIE OH BLIBOJAMT Ha jocke. kurepecHo u Takoe
yNpaXKHEHHe:

88. HauepruTb B TeTPamu KPYMKOK, KOTOPBIH HMEN
O6bl Ty W€ BHIAHMMYIO BEJIHYHHY (T.-€. YCMATPHBACH
Obl moa TeM ke yrioM 3penus), Kak Jlyna na HeOe.
(Tipyrasi penakuMsi: HayepTHTE, KAKOH BENHYHHbBl BaM
kaxercs Jlyna).

PemeHnue 370# 331a4H NPHBOAHT K PE3yJbTaTY
COBEPIIEHHO HeOXHAaHHOMY. YTOOB C pacCToAHHS
SICHOTO 3peHHsi (25 car) BHIETH KPYXOK NOX YrAOM
B !2", T.-€. NOJA TE€M XKe, NMOJA KaKuUM Mbl BHAMM JlyHy
Ha He0Oe, HYXHO pathb eMy pasvepsl B 114 pa3s

MEeHblIe, yeM 25 c.; 3T0 BbITEKaeT H3 TabnHUKH

crp. 105. Ho -121% CAHTHMEeTpa - 3TO0 2,2 MUINHMeTpa —

TonwuuHa cnuyrn! Jluck Jlydel, KOTOpHIH HaM Ka-
XKETCSsI, — OCOOEHHO MpPH BOCXOAE HJHM 3aXOA€ -~ TAKHM
KPYNHbIM, —B NeHCTBHTENbHOCTH 3aHMMAeT HA HalleH
ceryaTke HE OoMbilie MECTa, YeM WHPHHA CIIHYKH, KO-
TOPYIO Mbl paccMaTpuBaeM B 25 em OT Trjasa...
TaxkoBa ¥e ¥ BHJIHMAas BCJHYHHA COMHEUHOrO JHCKA').

1) Bor noyemy anck Conmua Ha cdororpadupoBaHNLIX neHsa-
KX BLIXOOWT TAKHM MATEHBKHM: OH WMECT H@ CHHMKAX NPaBHIb-
Hble paaMepbl, KOTOPbIC HA JaHIWadrax. CAeAIHHhX OT PYKH.
BCCTA CHABHO NIPEVREANUHBAINTCA XYAOKHUKAMH.
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Yuyauuecs, nponenasuine nogobHbe ynpaxHEHHs,
HE CTAHYT yXe yTBePXKAATb, — KAK PHXOAUTCS 3aua-
CTYIO CABIUATL [AXe M3 YCT 00pa30BaHHBIX MIOREH,—
uto JlyHa Kaxercsi WM BeJHYHHOH C Tapeaky MM C
sIONOKO, a CMOTYT AaBaTb GOse€ NPAaBHALHYIO OLEHKY
BHIANMOH Beanunde npeameron. Ilupnna panmyruy,
JUINHA OTHEHHOrO Cnena najalolued 3Be3Abl, PaccTofi-
HHE BEHIA HJAK KPYroB rane OT COJAHEYHOro JMCKA
OyAyT OLEHHBATbCA HMH HE B CAXKEHAX, 4 B YIVIOBOI
mepe. [lofiMyT yuaiumecs M HETOYHOCTH MHOTHX [O-
3THYECKHUX ONHMCAHHMH, XOTS Obl M BHICOKOXYHLOXECTBEH-
HBIX — HanpuMep, 3HAMEHHTOrO ONHCAHHS MOPCKOro
oepera B ,Kopone Jlupe*:

Qoeap:. . . . Kak crpawno!

Kak kpyxntcs ronosa! Kak HHU3KO poHHTH CBOH B30DHI...

[a3k¥ ¥ BOPOHBI, KOTOpLIE BBIOTCH TaM B BO3AyXe Had CPEIHHE
PACCTON MR,

Kaxyrtes eapa nu Tax menuks, kak Myxd. Ha nosmyrtd BHu3

BucuT uenobek, coGnpaiolHA MOPCKHE TPABhI,.. YXKACHOE peMecHo’

On Mue xawercs He Goablue cBOell roNOBBI.

Pri6aku, koTopble XOAAT no NpnGpexsio, —

Touno MuiLu; a 10T BbiCOKNI kopabab HA sKOpe

VYMeHblHACH A0 pa3mepa cBoeft JOAKM, €ro JNOAKA — NIABAKMILTIN

TOUKA,
Kak 6u crvnkoM Maxasi pas 3peusi... ).

Myxa, rosoBa uenoBeka, MBIIIDL, JIOAK3 — BCE 3TH
NPeAMETEl MOTYT MMETb CAMYI0 Pa3JHYHyIO BHAHMYIO
(yrnoByw) BeAHUHHY, B 3aBHCHMOCTH OT PacCTOSIHUS
MX OT Fha3a M, CAEeAOBAaTeNbHO, MEPHIOM BHIHMBIX
pa3smepoB caMH no cebe CAyKHTb HE MOryT. Mpinb
MOXeT Ka3aThbCfl H OOAbLIe uYeJOBeYeCKOH TIoOJOBHl H
MEeHbLI€ MYXH, B 3aBMCHMMOCTH OT YNaJIEHHfl 3THX
peMeTOoB.

) Ilepen. H. C Tvprenera.
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[lonvaysicb nosaruem o0 yrae 3peHHsl, MOXHO,
MEXJY NPOYMM, BBHIYHCIMTDL AJMHY 3€MHOH H JYHHOH
TCHH BeCbMa MNPOCTHIM H H3AUHBIM CrnocoboM (yka-
sannuM Aparo B ,O6wenonaraod AcTpotoMun”,
1. MlI, xu. XXIl). Habaopatens, rna3 koroporo no-
MELICH B BepLIMHE KOHYCa 3eMHOH TeHH, NOJKEH
BHAETL 3E€MJI0 MO TEM XKE YIJIOM 3peHHs, KakK H
Connue (370 fcHo K3 uept. 13, crp. 72). Ho 71ax
KaK yxanenue nabmonarens or Connla B 3To# TOUKe
HOYTH paBHO Yyaaneunto 3eman ot Connua, 1O 3TOT
YIroJi MOXHO MPHHATH paBHBIM '/,°. Mol 3Haem yxe,
YTO COOTBETCTBYKOLEE pacCTosiHne paBHO 114 3em-
HBM  apamerpaMm. 12 800 X 114 =1 459 200 kuaome-
TPOB, — YHCJIO Mano OTJHHaIOUIeecs OT NOJAYUYEHHOTO
panee HHBIM cnocoGom (1 390 000), ocobenHo ecnu
NPHHSITH BO BHMMAaHHe, 4TO CPeNHASl YIrJOBas BeJH-
yppa Counnua He 30, a 32". — Cpennsa nauHa JyH-
HO# TEHH, MO -TOMY K€ pacyery, MAOJKHA pPaBHATHCS
3 500 .~ 114 = oxono 400 000 xunomeTpos.

Bot enie ynpaxseHuss cXOnHOro pona:

89. Kpyxok ¢ nuamerpom B 1”, BuAHMBI ¢ 3eman
IIa NYHHOH [OBEPXHOCTH, COLEPHKUT B cebe OKoJo
2t1, kB. Bepct (JAx. 'epmeann, ,Ouepkun AcCTpoHO-
muu*). TlpoBeputh 3TO yTBEpPXKIAEHHE.

90. Echn ectp xuTenm Ha oOpamensHol K HaM
cropoune Jlyus, 10 3eMI8 NOMKHA NPEACTaBIATLCA HM
B BHae JuMCKa c jdamerpomM B 2° (Cepumens).
[TpoBepurhb 3TO.

[To3HakOMHMBILHCL — HE Ha CJI0BaX, 4 Ha pene —
C yrjoM 3peHHs, y4allHecs CMOTyT NPaBHJIbHO [OHATH,
B 4Y4EM CYiLHOCTb ,YBEJNHUHTENLHOrO“ NEHCTBUA Tene-
CXOMOB M MHKPOCKOIIOB: B YBENHYEHHH YI/1a 3DEHHS,
OJ KOTOPHLIM pacCMaTpHBaeTcs npeamer. Teneckon
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nybenuuuBaeT B 1000 pas* — 3710 3nauut, 4TO OH no-
Ka3blBa€T HAM npeaMeT noj yraom 3penus, B 1000 pas
GonbuinM, YeM BHAHUT HEBOOPYKEHHBIH ria3. bes te-
neckona Mapc Buaen Hamp, Ha OnuxafimeM paccrosi-
HUH, NOA yrjaoM B 26°; CaeNOBAaTENbHO, B TENECKON (
1000-KpaTHbiM YBENHYEHHEM Mbl BHOMM 31y MJIAHETy
nop yrnom 26" 1000 = okomo 7°. Kpyxok B 1! 2 cw
AHMAMETPOM, HaYyePYEHHBLI B KHHMre, MH BHJAHM C pac-
CTOSIHMSi FICHOTO 3peHMss MMEeHHO INOJ TAK¥M YIaAOM.
3nauut, Mapc B mMOryuecrseHseiunit Teneckon BHaeH
acTpOHOMaMH TAKOH K€ BeJMUHHBH, Kak 1' a-caHTHMe-
TPOBHHi KPYXOK B KHHIe — HAa CTOJb TECHOM MpO-
CTPAHCTBE CKPBITH BCE 3arajik¥ 3TOr0 MHpa.
Haxoren, ¢ tem xe nonsitieM yraa 3peHHs cae-
AyeT CBfI3aTb H TY OCOOEHHOCTb HOPMAJBLHOTO YeJ0-
BEYECKOro r/a3a, YTO OH HE pPa3iM4aeT pa3fieNbHO
ABYX TOYeK, CONMMXEHHHIX MeHee, yem Ha 1’. Bcsikuii
ipeaMer, MpeACTaBIASIOUIMACA HOPMaJbLHOMY rnasy
noj YraoM Medee |, BOCNHPHHHMAETCH HM KAK TO YK a,
nuweHnan ouepranui. Orcoaa — ueabll psa caen-
CTBHMH, JAIOLIHX HOBLIH MaTepHad sl HHTEPECHBIX
3apau. Kak nanexko JO/MKHBI HAXOAMTBLCS NTHHA 1),
asponnaH, BCafgHWK, kOpabnb M T. 0., yToGH NpeBpa-

1) Boanyx npeanonaraercs npH 3TOM COBEPHIEHHO 1pO3pau-
MLIM; Tak Kak 3To ObiBaeT He 4acTo, 10 nomobunie pacyeTw cJie-
AYET CYHTATb NPUFONHBIMM NWLIbL ANA (PHGAHXKeHHOH ONEHKH pac-
crosuutl.  Maio npnroassl noAOOHME PacyeTs! 1f AaR ONpeaeReHlp
REPTHKAAbAOILO pACCTONAHMSI OTHANEHHOrO NpeaMeTa oT
Habonarens, Tak KaK yCAOBUS 3PEHUS nDpH 3TOM, NOBUAUMOMY.
HHbIE, 4YeM [Np¥ HOPMANbHOM TMOJNOXCHUM roloBu. [lauube 0
BbICOTE MpOJETa UTHL, HPHBOAMBUIMECH €lle HCAABHO B KHHMrax 1o
OpBHTONOrHY, OblM nNonyYcHbl HM3BECTHLIM HEMELUKHMM HCCaeno-
BATENEM NTHYLUX NEpeIeToB. 1 €TKeE, HMCHHO NO YKa3aHHOMY
citocoby. [lo nosefimuM paGotam (J1y kauyca), nannbie etk e
OKa3a11Ch CHAILHO TPEVBENUUCHHBIMH,
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THTbCS B TOUKY /L1 HEBOOpyXeunoro rnasa? [Liu
rnas3a, BOOPYXeHHOro TpyOo#. yBeMHYHBalOWeH B
H0 pa3? Kak Manbl Te NpeaAMeTsl, KOTOPLIE YXKE He-
Pa3nuYHMbBl B MHKpOCKON, ysenyuuBatlouikit B 100 pas?
Ha kakoMm pacCTOfIHHH HOMXHbBl CXOZHTbCA LN HOP-
MAJLHOIO IJ1a33a peabChl XE€Ne3HOAOPOXKHOIo NyTH?
Kak MOXHO BOCNOABb30BATLCH NMOAOOHLIMH CBEACHUSMH
10151 H3MEpPEHHA OCTPOTH! CBOErO 3peHus '),— BOT He-
KOTOpHE M3 BONPOCOB, JIETKO pPa3peliaeMblX 3JEMEH-
TAPHLIMH TCOMETPHYECKHMH NPHEMAaMH K NONIYTHO 000-
rallaloiHX YYauMXCHd [OJE3HBIMM NPaKTHUeCKHMH H
obmeHayyHbIME CBEeASHHAMH. B cOCTaBIeHHOM MHOID
.3ajauHpke* yray 3penus OTBeLeHo OKoso 30 3anad,
HO YMCAO HMX, €cnH 6B MOHamo0HNAOCh, MOXHO 3HAUH-
TeNbHO YBeNHYHTL. OCTaHOBHMCH B 3aKMIOUYEHHC €liC
Ha HECKOJbKHX 3ajayax 3TOro poja.

91. 3acayxuBaeT M JIOBEPHS NOKA3IAHHE CBHIE-
TeNs, YTBEPMAAIOUIEro, YTO OH HEBOOPYXEHHBIM [J1a-
30M pasnHYMy  NWIO  OOBHHAEMOro C PpaccTOsiHuM
500 maroe?

Pewenune. TlogpoGHOCTH 4eI0BeYECKOTO JIKILA
CTAHOBATCA HEPAa3THUHMBIMH, T.-€. OPEBPAIAIOTCA A
HOPMAaNbLHOIO TIy1a3a B TOYKY (MPEACTABAAIOTCS NOA
yrioM meuee ') Ha pPACCTOSIHHHM ropas3fo MEHbLIeM
500 waroB. Hanpumep, o6a raaza, paccraBieHHble Ha
3 cat, CAMBAIOTCS B OfHY TOYKY YX€ Ha pPAacCTOAHHH
3 343 -=10314 car = 103 merpa = 150 waros. Pas-
AukaTh JdAI0 C paccTosinds BTPoe OONLNIEro MOMXeET

1) Ha Amype B yunorpe6ieHiiH CBOCOOPA3HAN eAMHIUA LAHIL]
,0yha“,  paccTOosHHe, Ha KOTOPOM YIKe HE BUAHLI PA3ACALHO POIA
6bika. MOXHO 110CTABHTL YYAWUMCA BONPOC O NpubiusuTenbHOM
Beanynye arolt eanuynbl
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TOAbKO YEJIOBEK C COBEPIICHHO HCKJIIOYHTENLHOIO
OCTPOTOI0 3pEHHT.

92. Moxer 11 denoBex CperKero pocrta, € Hop-
ManbHOHM OCTPOTOH 3peHHsi, CTOsI Ha COBEpIlenHo poB-
HOM MECTE, BHIETb, KAK XEJNe3HOJO0POKHEE pPeibChl
CX0A5TCA BAANH B OAHY Touky? (Paccrosuue mexny
penbcaMd HOpPManbHOW Koned — 98 (yT.; HAAALHOCTH
rOPHM30OHTa AJA YENOBEKA CPelHero pocra Ha ropH3oH-
TaJLHOH MOBEPXHOCTH — 4! 2 BEPCTH !)..

Pewenne. YroOw orpesok B O ()yToB npeppa-
TWICA N1 HOPMAanbHOTO [N1a32 B TOYKY, OH [0OJKeH
HaxXOAHTbCA Ha paccTosiiun 5 X 3438 =17 190 pyr =
~— 4,9 BepcTel. 3HAUMT, HA POBHOM MECTHOCTH TOUKA
KaMyUleiicd BCTpEUH PeabCOB JEXHT HHXKE TFOpH-
30HTA, T.-€. HeBUAUMA. KTO Ha pPOBHOI MECTHOCTH
BHIHT TOYKY BCTPEYH pelibCoB, TOT 00JajgaeT OCTpO-
TOH 3PEHHUA HHXE HOPMANbHOI (N8 3TOro AOCTATOMHO
yxe BecbMa HEeOOMbIIOE NOHHXEHHE OCTPOTHI).

93. Ecau 6b1 Ha JlyHe CyliecTBOBaNU XHTEAH Ta-
KHX e pa3MepoB, KaK H Mbl, TO MOXHO JH OHJO Ghl
HX pasiMyHUTh € 3€MJIH B CHAbHeHRINHH COBpPeMEeHHDII
teneckorn, ysennunBaouwuid 8 1000 pa3? Kakux paa-
MEepOB JAOJKHbI ObITb 3#aHus Ha Jlyne, utoOnl HX
MOXHO Obl/IO paznuyaTh C 3€MAH B TAKOH TEAECKON?
Ecnu O na Jlyde uMenoCb COOpYxelime pasmepamu
C KPynHHil okeaHckuii napoxoxn (oxoao 200 merposn
ANUHBL), TO MOrAH JaH OBl MBl BHJETb €ro B CHJb-
HCHIIHK COBPEMEHHLIH TenecKon?

) O BbiqucieHud AdapHOCTI FOPU3CHTA — CM, Chedyouufl ua-
- parpad stolt rnasw.




_ v — 113 —

P e 1 e u u e. Teneckon, ysenanuusaromuii B 1000 pas,
JlaeT BO3MOWHOCTB pPa3]HyaTh NPEAMETHl, VrJOBas
BeanynHa koropuix paBHa 0,001 munytei. Yeno-
BE€K, CpenHHi pOCT kKotoporo 1,7 MeTpa. Ha paccrTosi-
Hun Jlyner (380 000 #m) poaxen Obla Obl ycMatTpu-
BaTbCsl C 3€MNH M0j YTJIOM

360 - 60 - 60 - 0,0017 .
m“§§__3§60@()__# — OKOJ0 0,001 .

CaenoBaTeNnbHO, Il pasnHyeHust NPEAMETOB TaKHX
pasMepoB, KaK uenoBek, HYXeH Obul Obl Tesneckor
B 60 pa3 Gonee MOryLIECTBEHHBI, T.-€. YBEIHUHBAlO-
uuit He B 1000, a B 60 000 pa3. — 3nanua Ha Jlyne
JAOMKHBEI MMeTb pasmepol B 60 pas Gonblie uenoBeye-
CKOro pocta, uto6bl HX MOXKHO OblNO pasaAHuIHTh C
3eman B Teneckon ¢ 1000-kpaTHBIM YBEeNHUYEHHEM.
Tak wak 1,7 X 60-=102 merpaM, TO KpynHLIE MOp-
CKHE Cyna M Jpyrue OOnbilHe COOpPYyKEHHSI COBpe-
MEHHOH TeXHHKH, ecny Obl OHH HMenHch, Ha Jlyne,
Morsii Obl ObIThH pas3nyuaeMbl B CHNbHEHINe Tene-
CKOMBI 3€MHOrO Hiapa.

— Ce

Hekotopwe ynpaHeHHs, CBA3aHHBIE C yrjoM 3pe-
HHfl, HMEIOTCA H B APYIMX MECTaX 3TOH KHHMIH-— CM,
NeNe 19, 20, 53 — 566, 134 — 138. -

2. larbHOCTh ropuioxTa.

3anaun, OTHOCSANMECS K BBIYHCACHHIO JaNnbHOCTH
rOPH30HTE, YAOOHO pelalnTcs NOMOLUbIO TEOPEMBI O
KBAIPATE KACATENbHOM, HJH e, — ecAH TeopeMa 3Ta
Oblna NponyleHa — 1o  MoMoubio Teopembl  [lnda-

+

ilpakr. 3:@AT. N0 reoverpayn. &
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ropa (HeCckKonbKO cnomuee). OCHOBHAs 3azaua 3TOro
poZia cOCTONT B BHYUCAEHHH (uepT. 23) pacCTosHuSA
AC touek ropnsoHTta (T -€. JHHHH, OTAEJASKOIIEN 3€M-
HYI0 noBepXHOCTb OT #Heba) mo waOntoaarens, rnas
KOTOPOro Haxomutcs B B Ha BeicoTe 4B Han ypoBHEM
rOpH30OHTANbHOM 3€MHOH MNOBEPXHOCTH, — HanpuMep,
nosepxdHocTd Mops. (Heobxopamo pasbsicHuThL Yyua-
HIUMCH, YTO KPYr TOPH30HTA, — KaK BHAHO H3 uep-

Hepr. 23. Bolyucnene naasHoCTyH ropi3onta,

TEXA, — JIEXHUT HHKE rnasza HabmojareIs, XOTA 3TO
OOBI4HO HE 3aMeyaerca HaOnloJaTeseM, TaK KaK yrona
EBC o4yenp Man; nonesHo H BHYHCIHTH 3TOT yros,
Ha3LIBAEMbIH ,MOHHXEHHEM FOPH30HTA", — O Y€M peub
nanee).

O06037maunB MCKOMYIO J[AanbHOCTH Tropu3onta AC
yepe3 a, Mbl 3aMeHsieM Mpexae Bcero paccrosuue AC
Becbma Onu3kuM K HeMy paccrosinueM BC, T.-e. nim-
10K kKacatenbHoH. Tak kak 4B ectb BHelwHuil orpe-
30K CeKyLIe#, NPOXOASLIEH YePe3 LEeHTP OKPYHHOCTH
(3eMHOTO 1Wapa), To

rae R -— paguyc 3emHOro mapa.
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Orciona HAXOAHM HCKOMYIO AaibLHOCTL FODH30HTA
(0603HauuB 4B uepes N):

r=1h (2R} 1.

Tax kak+ BO3BHIIeHHe /i rna3a Habnwaatens Han
noyBOi OOBIYHO BECbMA HE BEJHKO M0 CPABHEHHSM C
nuamerpoM 2R 3eMHOro mapa (CoCTaBifisl, HanpHMep,
He oonee 0,10'g mna caMoro BLICOKOI'O MOLbEMZ a3po-
njana), — 70 DPAKTHYECKH MOXHO 2K-, I CYHTATh
paBueiM 2K, oT uyero ¢opmyJsa 3HAYHTEJBHO YMpO-
HiaeTcs, NPHHHMMAS BHJ:

x:=V 2Rh.

Jroll QopmysOH M MOAL3YIOTCA AN PELEHHS
NpakTHUeCKHX 3anayl).

PaccmoTpuM pfil npHMEpOB:

9%. Kax panexo BuaHTe BBl Kpyrom cels, cTOa Ha
pPOBHOIl MECTHOCTH HJH B JIOAKE Ha BOJE?

Peumenune. Cyutad BO3BLIIIEHHM2 TJa3a HAaa 3€M-
HOM INOBEPXHOCTbIO pPaBHBIM, JJA B3POCAOrO ueso-
Beka, 170 cantumerpaM, un 1,7 Merpa, noayuaem no

dopmyne x=12Fh:
2 =1/1280000 - 1,7 =14 664 merpa,

T.-e, OKOJNO 4!/» Kusomerpos, uan 4 Bepcr. Jas aio-
;e BEICOKOr0O POCTa — paccTosiHHe HeCKOJIbKO Oonble,
HH3KOI'o — MeHblle,

1} B sty dopmyay ne seeseHa armocdepuas pedpakuitst, Ha
6"'» yBeInuyuBamINas AANLHOCTL 10PH3OHTA; TEM He MEHee OHA
BC¢ e TavT YNOBJCTROPUTCILHLIC 1A% APAKTHEN DPE3VALTITH.

..,;ll
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B cBSI3H ¢ 3THM MOXHO BHUYHCAHTH, KAKOBO JHOJ-
WHO ObITb BO3BLILIEHHE TNa3a HAOMOJATENs Hal ToM-
BO#, 4TOOB NpU HOPMANLHOM 3peHUH YBHAETH Ha
POBHOH MECTHOCTH TOYKY CX0Ja OGOHX pesibCOB (CM.
3atauy Ne 92).

95. [Iposeprre CneaywUyI0 NPHMEHAEMYIO B MOP-
CKOH NpakTHKe (QopMyny BHIYHCIAEHHS NaNbHOCTH IO-
pU30HTA:

JanbHOCTbL FOPH3OHTA B A — 3,6 ]/ I,
rae /t — BO3BBHILIEHHE V12338 B METpax.

Pewmenne. IlogcraBus B ¢opmyny x=1/2Rh
BmecTo 2R — 12800000 metpos, umeem:

=1/ 12800000k = 1000 }/12,8% merpos,

iy 3,6 |/ h KunomeTpoB.

96. Kak naneko BHAMT aBHATOP C BHICOTH 2 KH-
AOMETPOB?

Pemenne.
r=17/12800 - 2 =~ 160 KHAOMETpPOR.

(Boiuncnensie no ynpoueHHoil (popMyne npeabnyLieit

3ajjaud JAeT MOYTH TOT Xe peayabtar: 3,6 /2000 =
— 160,02 kuaomerpal.

To xe uncno nokasbiBaer, ¢ Kakoro HanboabLIEro
PACCTOSIHMA MOMeT ObThb 3aMeueH (Ha rOPH3OHTE)
aBHATOP, NOAHABIUHMACH Ha BHICOTY 160 KHNIOMETPOB,

echy raas HaOGmojaTtenss HaXOAHTCA Oau3  ypPOBHS
[JOUBHI.
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97. JlanbHOCTL BHAMMOCTM NpenMera, — T.-€. pac-
CTOSIHHE 10 HEero B MOpPE B TOT MOMEHT, KOrJIa OH
NOABAAGTCA K3 - 0], TOpH3OHTA HAOAKOAaTens, raas
KOTOPOTro HaXOAHMTCA HA YPOBHE MOp#, — 4aCTO B MOp-
CKOHM ‘NPaKTHKE ONpenensioT yNnpOoLEHHO 110 NPaBHNy !
AanbHOCTb B MOPCKHX MHASIX paBHA KBAJPATHOMY
'KOPHIO M3 BBICOTHI npeamera B ¢yrax.— [IpoBepuThb
3TO NpaBHUJO.

Pemenune. Paccronuue CB (uepr. 23) ot HalaI0-
natenss (" no upeamera B B MOMEHT NOABNEHHS
ToykM B Ham ropusontoM pasuo )/ AB- 2R, rue It —

paguyc 3eman. Boipa3us /i u 1B B MOPCKHX MHAAX
(Mung - 6080 ¢yToB!), nojayuaeM BhlpaxeHHE:

"o 60003500 4B
} 2 euso 6080

T.-€. NPapujao AOBOJBLHO XOpPOLIO NOATBEPXKAAETCS.

== OKONO ]/ AR,

98. Uemy paBHa pmanbHOCTh BHJAMMOCTH Mafika B
50 MeTpOB BRICOTH AJf HAOAIOAATENS, NIA3 KOTOPOro
noMeuieH O3 YpOBHSl BOJABI?

Pemenne. [loxcrasnsa B dopmyry x =YV 2Rh
BMecto /1 — 12800000 merpos, a Bmecto i —50 mer-
pos, noayyaem: x — 20,3 KHIAOMETpA.

99. Ha kakoM pacCTOsHHH OTKPOETCA TOT XKE MasiK
Jas MaTtpoca (,MapcoBoro*), CHAMUEro Ha ,Mapce”
Kopabasl. ecnan rnas ero Ha 15 MeTpoB BLIILE YPOBHS
BOJABI?

') Mopckas Muast CCTh ITHRA ONHOI MHMYTH Ayrh OKPYXHO-
ctn 3eMuoro lapa. 3uasn. uro paamyc 3eman 6000 sepcr, yua-
HIECA JETKO MOTVT BbUNCMITH AIHY MOPCKOH ™Muan B ¢dytax.
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Pewenune Cnenas cOOTBETCTBYIOLIHH UYCPTER,
Jer«ko BuJaeTh (uepT. 24), UuTO HCKOMOE pPaCCTOSIHHE
AC=cymme aByx orpe3xoB .1B u BC (xacaTenbHEBIX),
KaWABIH H3 KOTOPHX BHMUCHAETCH N0 QOpMyae

X = ]/2 Rh.
CJIEILOBBTEJIBHO, HCKOM&S H0albHOCTHE BHOUMOCTH pam.m
V2k 50 V2R 15=253 } 13,84 = 39,14.

Masak oTkpoercss Ha paccTosHHH 39 KMJIOMETPOB OT
Kopabus.

A B

Yepr. 24. K 3an. Ne 99.

100. Bepxywka OeperoBoro masika, BBCOTOIO
70 MeTpoB1), 3aMeucHa HaL TOPH3OHTOM MATpPOCOM,
HaXOJUBIIMMCS Ha Mapce, Ha BeicOTe 20 METpPOB Han
BONOK. BeluncaAuTE pacctosiHue Kopabasi oT Mmaska.

Pew eune—Takoe Xe, KaK W Npelbiiylici 3a-
1auH, OT KOTOPOH HACTOSILUAS OTJIHYAeTCl TONBKO pe-
JaKIHen.

101. Moanus ceepkHysna B HeOe, npsMO Hal ro-
J0BOH Habmiomatens (,,B 3€HHTE®) HA BHICOTE 2 KHJO-
MCTPOB {pacCTOsiHME JIETKO ONPENeNHTE MO 3anasabl-
BaHUIO 3ByKa ?). Kak jianexko pacnosioxenbl MecTa Ha

———— . ——

1) Boicotbl BCexX MaskoB N3BeCTHhI MOPAKAM, KOTOPHL® pasaii-
YalT MAAKH NO XapakTepy HX CBeTa (UBET, YepeIOBAHNC BCNBLILEK).

?) 3BYK NpOXOAMT KMMIOMETP B 3 CeKYHaAbl, CBET KC Npo-
beraer 3eMHble PAcc1oAHMA nourd MiHopcuno. C.ieaoBaTeinblo,
CCNK 3BYK TPOMA camuleH uepe3 6 cenyHa nocac MCARHM, TO fac-
CTOSTHIfC MOARMI -—— 2 RHAOMETPA.
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IOBEPXHOCTH 3eMJIH, Tie Ta e MOJHMs Obl1a BHAHA
HA TOpH3OHTE?

Pemenne.
2=12R -2=160 KuAOMETpPOB.

Tak K3k rpoM Ha TaKOM pACCTOSHHM YXKE He Cabl-
IIEH, TO B YKA3aHHBIX MECTAaX MOJIHMS MOTJAa JIHIIb
HABGAOAATHCH, KAK 3apHHIA.

102. C xakol BBICOTH MOXHO BUJeTh Ha 200 ku-
JIOMETPOB?

Pewmenue. M3 toit xe ¢Qopmyasl: nanbHOCTh
—=1/2Rh, HaxofHM, 4TO MCKOMas BHICOTAa DaBHA

200
m ——— 3,125 KHJOMETPA.

103. INposepuTs M NONONHMUTL CJIELYIOLIYIO Ta-
O6aMUy AAJABHOCTH TOPHM30OHTA:

———— e —
Buicota nan (plalzg;‘éoggz .
ypOBHEM MOpA. apesHs).
10 metpos. 11 wae.
&0, 2,
? " 36 ,
200 o0
? ” 196
4000 ? 0,
s000 2
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104. Popmynolt nanpHOCTH rOPU30HTA MOXKHO BOC-
MOAL30BATLCH U A5 onpexeseHus (NpHUOAH3UTENbHOTO)
pamMyca 3€MHOIO Iapa, eCad JanbHOCTH IOPHU3OHTa
Ha COBeplUIeHHO POBHOM Mecte u3mepeHa. Bo Bpewmsd
IKCKypcuM, npu OnaronpusiTHol 06CTaHOBKE, MOXHO
MONHITaTLCA OCYUIECTBHTHL NoL00HOe U3MepeHHe. Yua-
I1Mecs JOKHB caMU pa3paboTaTh MMaH BHIIOJHEHMS
3TOrO MNpeanpHsSTHSA.

105. Onpenenuts HanbHOCTH TOPU3OHTA M5 Yes0-
BeKa CpenHero pocTa, MepeHeceHHOro Ha OnHy M3
paBHUH JIyHBL

Pewenwue, [lpunumas paguyc JlyHH paBHbIM
1750 %, uMeem 118 BHICOTH 1,7 METPOB HaNBLHOCTD
rOpU3OHTa:

V3500000 - 1,7 = 2439 merpoB (MeHee 2!/2 %),

Bo3smoxeH eule U Takoi BapuaHT 3ajay Ha Jalb-
HOCTh TOpPH3OHTA: BHIYUCJAMTL, KaKas 4YaCTh 3JaHHS
M3BECTHOH BBLICOTHI BMJAHA HajJd TOPHU30HTOM Ha-
6awonarenss, MOMELIAOWErOCS B ONpeae/]eHHOM pac-
CTOSHHM Ha YKasaHHOHM BHICOTE Hal nouBod? Ho
noc/ie NpUBEACHHBIX BHILIE NMPUMEPOB HET HanoOHOCTH
OCTAHABJMBATLCH 3JeCb Ha pPAacCMOTPEHHU BCeX BO3-
MOXHBIX POIOB 3THX 3ajad. '

Ocrtaercs paccMOTpeTh AL 33434y O BBIYHCAEHUH
NOHHUXeHUS ropusoHta (yrnma EBC nHa uepr.
25, rne DBE nepnenmuxkynsap ¥k AB, a B(C—xaca-
tenbHass K ayre AQ).

106. Kax BeaMk0O MNOHHXEHUWe TOPH3OHTA nAs Ha-
Ononateas, HaxOASIIerocs Ha BepiuuHe Jiidenesoit
Gawnu? Beicotra 6awnn 300 meTpos.
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Pewenue. ¥Yroa ELC (wepr. 25) =yrny BCE,
KOTOPHIH JIerKO BHYUCIAUTh, €clK H3BecTHH BC u BF.

[lepBoe ecTb AaIBbHOCTH TOPU3OHTA AN TOYKH B.
Bropoe = 4B+ 4F-=300 - crpenka ayru DAC.

BC=1V/21 - 300 == 1/ 12800000 - 300 = » 65 #.1.

FCe
o

A F' =

Uepr. 25. K 3an. Ne 106.

taKk kak yron C odeHb Maa, TO ('F' MOXHO {IpHHSITDH
paBubIM B(', T.-e. 0alNbHOCTH TOPW3OHTA; NO3TOMY

— e

FC® __ B(:__2R-300
2R 2R 2R

= 300 MeTpoB 1),

1) CoBnanense paamepos 4B n 4F, Kouculo, He cayuaiimo,
a o8ycIOBIEHO NpOCTO TCM, 4TO OHH BHYNCAKIOTCS NO ORHOH H
To# e npudmmnkennoli ¢opmyne. AB MOXHO CYHTATL paBubiM AF
TOMBKO RO TexX uop, noka pyra AC wmescauka. [as Goabumx ayr
Hano npu Bounciaenny AF nons3oBaThes TOYHOA dopMynoft, koto-
PYI0 HETPYAHO BHBECTH chenyloliuMm o6pasoM (uepT. 23).

BC? = AB (AB 4 2R)
_ FC2= AF (2R— AF)
B0 -FC?= AB*-2R- AB — AF - 2R} Al
o BOW — FOY=BF3=(AB -+ AF) = AR+ AF2 }-24B AF.
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Hrak: BF =300-- 390 =600 Me'i'pOB. Hckumoe
NOHHXKEHHE rOpMU30HTa, B BHIY ManocTH STOro yraa,
paBHO:

0,6 - 360 - 60
—— e 1’
“or 6 — 31,6’ uau OkKoJo .

Eme nBa sameuanwus.

Pewass 3amayy Ne 106, Mpl nonyTHO yO6equ/MCh,
4YTO NpH HeOOJABIIOM BO3BLiLIeHHH HaOAwHaTENs HAL
3eMHOIl NOBEPXHOCTBIO, BricoTa (4/17) o6o3peBaemMoro
HM LIAPOBOro CerMeHTa.pasHa BO3BHUIEHUIO HabM0-
natens. 10 Jaet npocToi cnocob BHIYHCASTEL MOBEPX-
HOCTb BUAMMOHM HabjaiomaTeneM 4acTH 3€MHOro Liapa:
KaK MOBEPXHOCTh WIAPOBOr0 CerMeHTa, OHa paBHa
OKPYXHOCTH 3€MHOIO LIapa, YMHOXECHHOH Ha BHICOTY
CerMenTa, — MJI4, YTO TO e camoe, Ha BeicoTy Habuao-
naTeds. Hanpumep, ¢ soicots! 100 merpos, uau 0,1 ku-
JOMETPA BMAHA NMOBepXHOCTb BENHUKHHOIO B

40000 < 0,1 =4000 KB. KUIOMETpOB.

Henosex cpexsero pocta 0603peBaeT MOBEPXHOCTD
B 40000 % 0,0017 = 68 kB. KUJIOMETPOB.

C NeNOBATCAbHO:
AB - A2 - 24AB- A]'=AB*}-2R - AB — AF -2} (AF*
Ilo cokpauienun wieuoB AB? 1 AF2, nMeem
24B- AF —2R - AI'=2R- _|B
AF (AB-}+R)—=AdL - R,

OTKYRA

, T ABLR

Jra dopMyaa naeT BOIMOKHOCTb TONHO BhiUHCHNTL BEIWungy 060-
spesaeMolt nopepxuoctH (2=R * AF), c€in H3BECTHO BO3BBIMIC-
Hue AB nabriojarcan Hai 3emach.
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C Ouenepoil 6alny BHAHA NOBEPXHOCTH B 12 000 Ku-
JoMeTpoB!), H T. L.

Bropoe 3aMeuaHHe kacaeTcsi TOH 3aME€HbLI KaTeTa
runoteny3oil (B(' BMecto CF), KOTOPYIO MBI Cle/aiH
B 3agaye Ne 106. Jlerko0 nokaszaTe Yy4aliumcs, 4TO
Ja¥Ke npH HE OYeHb ManbiXx YIrnax pasHOCTb MeXny
KaTeTOM H THIOTEHY30i CTaHOBUTCS BECbMa HE3Hayu-
TenbHOH. Tax, MpM Pa3HOCTH MeXAYy THIOTEHY30H W
katetoM B 0,01— xoporkui#t xarer cocraBaser

V12—0,992=1/1,99 - 0.1 =0,141,
T.-€. MOYTH ! 7 XOMO T'HNOTEHY3HI - - YTO COOTBETCTBYET

yriay E 7 Hau > OkoJio 8, yray ene HO0BOJLHO

6onbuiomy. I[lpun pasHocTH Mexny TrHHOOTEHY30# H
katetoM B 0,001 xoporkuii xareT cocTaBager,

V12— 0,999 =1, 1.999 - 0,001 = 0,043;

TAKOM HAKJOH HE JNOMNYCKaeTCs Ha MeJe3HBIX poporax,
KaK CJHIIKOM KpyToH (OH COOTBETCTBYeT VyIJly B
57 - 0,043—=—24"). Mbl BHAHM, ClefOBATENbHO, YTO
IaKe MPH yriaax He BecbMa ManablX, PAa3HOCTb MEXAY
rHNOTEHY30i1 H OOJAbLIUHM KaTeTOM NPAKTHYCCKH
HUCYEREET -).

1) Jlerko noHsTL, 470 0003peBacMas NOBCPXHOCTDL H poO-
HOPHHOHAADBHAE Bhicore gadnwaartecian,—y1o M cae-
AOBANO OXKHRATb, TAK KaK MNOBUPXHOC1be 3T2 NPONOPUHOHANbLHI
KBAGPATY IAALHOCTH FOPH3OHTA (pajuyca Kpyra), 8 HOCHCAHAA —
KBAaaPITHOMY KOPHIO U3 BhICOTLL.

*} K BhluMCAck0 JIaablOCTIE TOPH3OHRTA OTHOCATCA Takke 3a-
aaun stoil kunrn NeNe 92, 111, 12, 122, 129, 130,
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3. Paguyc KpHEH3HBIL.

O cnocobe BBHIYMCAEHHS pajuyca KPHBU3HHL JI0-
POXHOIO 3aKPYTJIEHHS YXE FOBOPHJIOCH BhiIE (CM. 3a-
dauy Ne 33 u 34). Ocraercs nmob6aBuTh NHLIb, YTO

TEM XE MPHEMOM MOXHO
0 *  BBIYHCJHTH PaIMyC KPUBH3-
Hbl BOTHYTOro 3€pkana, ya-
COBOI'0 WJH QYEeLIHOr'o CTEeK-
Jla, BOTHYTOM 4YauikH, CBOAA
i T. M., eCAd CYMTaTh HX
MOBEPXHOCTH YACTHIO LIAPO-
Bod. Heobxoaumeie nan-
HBle— IJTHHY XOpIbI U CTpe/l-
KW — HAXOAAT NPSAMBIM H3-
MepPEHHEM.

MomobHBIM ke obpasom
MOXHO BBIYHCAUTE (uepT.20)
BricOTY CF NOAHATHS KOHLA
¢ MaaTHMKA Hang Cpela-

Uept. 26. HUM €ro IoJIOXKeHHEM B

B, ecnp H3BECTHBH JJHHA

MasiTHUKA H YroJl OTKJOHeHHf OT OTBECHOH JIHHHM

(OOHIKHOBEHHO He NpeBHILAIHE HECKOMbKUX Ipamy-

coB). Hanpumep: xownel mMasTHHKa EnuHOIO B 1,5 Me-

TPOB, OTKJOHUBILUHCH Ha 5°, BO3BBIIIAETCS HAJ CBOMUM
HU3LIKM MOJNOXEHHEM Ha

DC* - BC ,)
e oB” 3

CF=DB =

.t —

1) Mbi yxe nokasannd, 4yTo npi HeOONbLIMX YINAX HPAKTH-
YECKH AOHYCTHMbI TAKHE 3aMEHbi.
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Jdnuaa npyru BC, saknwuamouei 5 ,:_:'——“-'3—%? —
=0,13 merpa.
CnenoraTtenbHO
0,132

( ‘F:——-3 - ==0,0056 metpa=—=05,6 MuaIHMeTpA.

Takoro pona 3azaud noAE3HO MNPOAEALIBATL C
JAHHBIMH, TMOJYYEHHBIMH Y4YallMMHCH I[yTeM HErNo-
CPEACTBEHHLIX HM3MEpPeHMH, T.-€. BHINOJIHATL HMX B
Hatype. OObYHO 6OABIIMHCTBO MOXOOHEIX yNpaXHe-
HUH MPUHATO OTHOCUTH K (pU3MKe; HO TreoMeTpHYe-
CKMH 3JeMeHT B HHMX HacToOJAbKO mnpeoOnagaer KHaxg
(pu3UUECKHM, YTO YMECTHEE 3aHMMATHLCH HMH B CBSA3H C
KYPCOM T'€OMETPHH.

K BBHNMCAEHHI0O pajgyyca KpPHBH3HBI ®* OTHOCATCS
TaKe ynpaxueHuss 3ToH kHurd NeNe 23, 33 — 36.

4. Jlnarpammbi.

['paprueckoe u306pamenue paznoobpasHblX CTaTH-
CTUYECKHX, reorpa@uueCcKHX M HHBIX JaHHBIX MOMXET
OBITH YCHEIIHO MCNOJAb30BAHO INS T'€OMETPHYECKHX
ynpaxHedui, crnocoOCTByS B TO e BpeMfi H 3akpe-
IVIEHHIO B MaMsITH TeX WM HHBIX 4YHCesa W COOTHOLIe-
uuil. Camo cobow0 pasymeerCs, 4TO IJ8 TIeOMeTpH-
yecKHX uesedl copepuicHHO (Ge3pa3nH4yHO, K 4EMY OTHO-
CATCST BHIOpaHHHIE YHCJAOBLIE JaHHBIe — K BeJUUYHHE
MaTepPHMKOB, K YHCJIEHHOCTH HaceNeHHs, K MPOTKEHHIO
MENe3HHX AOPOr, K pacxoxaM Ha o6pasoBaHHe HIU
K noOblye HCKOMAEeMBIX. 3ITO J&€T BO3MOXHOCTDH
Upe3BLYaiiHO pa3HO0Opa3suTh 3adaHusA. A Tak Kak W
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caMoe H300paeHHEe 3aJaHHBIX uHCea rpadHyeckH
MOKET OBITb BHINOJHEHO TOXE HECKOJbKHMH IMpHe-
MaMH, TO YIpaXHeHHs] paccMaTPHBAEMOIO THIA MOXHO
BapbHPOBATL MOYTH OO0 OCCKOHEUHOCTH.

Ecnu craBuTca yciaoBue H306pa3sHTh HAHHLIE 4MC/a
MJAOMIAASMHY KBAaJApAaTOB MJAH KPYroB — YYalIMMCSl ToO-
HafoOHTCA BHIYUCAHTHL CTOPOHY KBagpaTa HJIH pa-
JMYC Kpyra no HaHHBIM MX njaowaxam. Ecad Tpe-
6yerca u300pasHTh YHCIA MAOWIANSMH pPaBHOCTOPOH-
HHUX TPEYTrOJbHHKOB, 3a13a4a CBEHETCH K BLIYHCICHMIO
CTOPOHK PABHOCTOPOHHETO TPEYroJbHHKA MO €ero Imio-
wand. EcaH  cooTHolueHMst 4Hcen JOMKHB  ObiTh
MJIIOCTPHPOBAHE  MAOLIANSIMH  CEKTOPOB OXHOTO M
TOr0 Kpyra — HyxHO Oyner BHIYHCISATH B TpaiyCHOH
MEpE COOTBETCTBCHHLIE JIYyrd, - H T. A. [lpemcrasne-
HHE CTAaTHCTHUECKMX HAHHHIX B BHIEe O0OBHEMOB TeEn
(Hanp. ky6oB uad wapop) yOemuT yvauuxcss B He-
NPaBHJIBHOCTH  MHOrMX OOBIYHO  BCTpeYaroluXcs
JHarpaMM, COCTaBHTENH KOTOPHIX YNYCKaIOT H3 BHLY,
4TO OOBEMEI NMOJOOHLIX TEJ NPONOPLMOHANBHE Ky 6y
MX JIHHEHHBIX nporsxeduii. [lonesna M nposepka
FOTOBBIX JHarpaMm Bpole, HaNpHMEpP, CAEAYIOLIeH:

107. Pacxonsl oxHOro BENOMCTBAa COCTaBASIAM B
1907 r. 1397,1 7twic. py6aeit, a B 1912 r.—
2 364,7 ThIC. py6a. Benuumua stux pacxomos Onina
npeAcTaBNe€Ha Ha MpuJaraeMoH juvarpamme (depr. 27)
B BHIE JHEHEXKHLIX IIKA(QoOB PA3NMHUHLIX PA3MEPOB.
[MpaBuacHo M 310 M30O6pameHHe?

Pemenue. lkadn 1na gHarpamMmme HMEOT npo-
MOPIHOHANBILIE APYT APYrY JHHEHHbLIE MNPOTIKEHHS
(WIHpHHY, BHICOTY); CJEIOBATEAbIIO HX OOBEMEHI, T.-e.
YHCJaa, Nnoanexaiue HnoCT PHPOBaHHIO, AOMKHE OTHO-
CUTBbCS, KaK KyObl JIMHHEeHHBIX UPOTHKENHH ITHX LIKA-
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¢os. lamepus wHpury mkados (20 .um U 26 mu),
yb6exxnaeMcsi 4TOo OTHOWIeHHWe uXx Ky6Gos 103:135=
= 1000: 2197, T.-e. H€ pPaBHO OTHOLIEHHIO YHCEN
1397,1:2354,2. CnenoBarenbHo, pa3meph IKados
BLI6paHE Ha JMarpaMMe HeyIdadHo (MOBMAMMOMY,
COCTAaBHTEMh JHATPaMMBl COpasMepsas C YHCIaMH I1Jo-

Uepr. 27. K 3an. Ne 107.

¢
Auarpamma pacxonos: Hareso — 1397,1 1wic. pyd.,
nHanpapo—2354.7 toic. pyd.

1a X H u3obpaxenus wkagos, a He 00beMbl H306pa-
»aemplx 1ikadoB). ToyHu TakK Xe HE OTBeYaer Tpe-
fyeMbiM pPasMEpaM W BHICOTa WKados.

[MpeumyniecTra H HEZOCTAaTKM PA3NHYHLIX COCOOOB
u300pakeHHs] BHIHBH M3 CAENYIOLIero ynpaxHeHHs:

108. [Npencrasuth OTHOWEHUS 1:2:3 TPOAKO:

1) B BHAE OTHOUIEHHH I/NHH OTPE3KOB;
2) B BHIE OTHOLIECHKH Maollaneil Kpyros;
3) B BUIE OTHOWEHHH OGTHLEMOBR MAapos.
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Peweusune BuInO M3 ueprexa 28-ro. Tuamerpwl
Kpyroe otHocatcs kak 1:3/2:3/3, T.-e. Kax

1:1,41: 1,76, a nuamerpm 1wapos kak 1: ?/2 : i/B,
T.-e. Kak 1:1,26:1,44.

3amaya MokaselBaeT, MeXJay NpouMM, 4TO H306pa-
JKENHE CTAaTHCTHYECKHX 4Hcen B BHuae o6beMOB Tex
HE OTJIHYaeTCs NOCTAaTOYHOIO HArJAsAHOCTHIO.

IJTHMH HEMHOTMMH 3aMEYaHUSIMH MOXHO OrpaHH-
YUTHCHA, TAK KakK pa3paboTKa ynpaKHeHWH yKa3aHHOTo
polia HHKaKHX OCOOBIX 3aTPYNHEHHI{ HE NMpPenCTaBMNser.

- - . ———— " ——— e el T B —— o ——— - - Y — — -~

iy - ————  ————— = e hm my e - T - e R T e Gn o — —— o=

. Yepr. 28. K zan. Ne 108.

HanoMuuM JHIUBL, 4TO CIOZA € MOXHO OTHECTH
M rpaHieckyio HAMIOCTpauuno (Mad paxe o0OOCHO-
BaHME) HEKOTOpHX anrebpauvyeckHx ¢hopmya. — Ha-
npumep:

(a-+b) (c4+d)=ac-ad ! bc+bd

(a=*b)?= a2==2ab -+ b2
~a*—Db2=(a- b) (a—Db)

1a - b)3 = a? -} 3a%b -} 3ab* + b3,

2 TaKKe H apudPMETHYECKHX IPHEMOB, BpOne cnle-
LY IOUIEro:
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35:=3 _4 100425

652 =6 % 7 X 100} 25

852=28 3% 9 % 100-]- 25
H T, I

(Cm. tarxxke panee, § 6 nmacroswel raasel: JIeH-
CTBUA C YMCJaMu, OMM3KHMHU K eXMHHILE)-

5. U3BneyeHue KBagpaTHOTO MU KyOMYHOro Kopuei.

M3yyenue reomMerpun wacTo onepexaer npoxoxae-
HHe Kypca anrebpsl HaCTOJALKO, YTO YYauIMMCH Mpu-
XOMMTCA HAXOOUTb KBaJgpaTHble M KYOMYHHIE KOpHH
paHee, HeXeJH OHM 3HAKOMATCS C COOTBETCTBYIOLIMMH
npHeMaMy Ha Yypokax anarebpel. Ho otknanwbiBath
M3-33 3TOr0 BHIIOJHEHHE COOTBETCTBYIOUIMX reOMeTpH-
YeCKMX YyrnpaxHeHuii He cnenyeT. CymecTByloT JHO-
BOJBHO YIOOHBIE (HE TOJILKO KaK BPEMEHHBIE Cyppo-
ratbl, HO M CaMd no cebGe) mnpuemMsl BLIYUCIACHUH
KBaJpaTHOTO KOPHS MOMHMO cnoco®a, yka3niBaeMoro
B yye6HHKax anre6pol. TakoB METOXH, H3BECTHHIH
nox HaspaHueM ,crocoba IBYX CpemHUX“ — CTapMH-
HHIi mpueM, Bocxomsaumi K [epony AJekcannpuii-
ckoMy. OOBbACHUM ero Ha HECKOJNbKUX MMpPHMEpax:

Hafinem ]/13- PesysbTaT, OUEBUIHO, 3aKJI0YACTCH
Mexay 3 4 4 H, ciaexoBaTenbHO, BHIpaxaercs 3 C
npobpro. BosbmeM Haynauy 3,5 M HCHBLITAeM, SIBASETCS
JIH 3TO YHCI0 HCKOMBIM KBaxp. KopreM. Jlas storo
penum 13 :3,5; noaydaem 3,71. CneposatenbHO,
13—=3,0 X 3,71. HckoMEIli KOpEHb 3aKjaioyaercs,
OYEeBMAHO, MeXHy 3ITHMH MHOXHTEenaMu. Haxopum
cpenHe-apH(pMeTHYECKOE MEXNy HHMH. T.-e. 3.605 u
aenuMm Ha nero 13; noaywaem 3.607. Hrak, 13—

Hpawi 27R81 0o reoMelpinm "
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3,605 X 3,607. Hcxomplit KopeHb HaXOMUTCH MEXIY
oGoumMH MHOMHTENAMH H HX oOuHe uHbpbH — 3,60
NPUHALNEHKAT €MY HeCOMHEHHO. 3HAYHT NpPUOIMNKeH-
Hoe sHasexue 1/ 13=23,60, U OTIHYAETCH OT HCTHH-
HOrQ TOABKO B TpeTheM [eCATHYHOM 3Hake. Eue
3,605 -{- 3,606

—_— 2 .

Hakinem 1/500. Tak KaK HCKOMBEIN KOpeHs, Oue-

BHAHO, 6au30K kK 20 1), To menum 50 : 20, u Gepem

ToYHee 3HaueHHe 3,600 —

20 -}-25
cperHee MEXAY OOOHMM MHOXHTENSIMH; =
=22.5. Jasee nocrynaeM nonpexHemy: 500: 22 5=

—999.%22 57;22 2 — 9935; 500 : 22.35 — 92,37

500 : 22,36 =22,36. Utax }/ 500 == 22,36, — ¢  Tou-
HOCTHbIO N0 TpEThero ACCATHYHOrO 3HaKa.

Haitnem 1/0,7. Tax kax 0,8 X 0,8=0,64, To HauHem

HCBITAHHS  C 0,8; 0,7:08=0,87; 98+087 ==

0,835; 0,7 : 0,855 =0,837. Cuaenos., /0,7 = 0,836.

Heo6xonuMo CcoOGLIHTD YYALIMMCS, 4TO KOPEHb
M3 TPOHM3BEJEHHS paBeH TIpPOU3BEAEHHIO KOpHeH, a
KOpeHb H3 JIpOOH paBeH KOPBIO K3 YHCHAUTENS, HENeH-
HOMY Ha KOpeHb U3 3Hamenartens. [lostomy usBneue-
HME KOPHS 3HAYHTENbHO YNpPOLIAeTCH, €CAH HHCIO
pasnaraeTcsi Ha 1Ba MHOXHTENS, H3 KOTOPHIX OIHH
eCTh KBajpaT LEN0ro Yucsia HIH IpOOH.

1) Tepeoe rpydoe npudavweHie BbIGHUPaETCH NPOM3BOABLHO;
TOT U3k Uiofl BLIGOD ero He BIHAECT HA OKOHWATEALHHIT pe3yanTar.
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Hanpumep:
| 48=1)/16-3=1V/3; |/700:10|/‘7’; 1/0"05:_—
= 1/5-0,01=0,1 |/5;'| 2—5 b-l/z

Jins yckopeHHsi BLIYMCIEHMH NO/JE3HO JaTh y4e-
HUKaM (MJH, ewe nyyile, NPERNONHTH HM CaMHM
COCTaBHTb KOJIJIEKTHBHO) TabAMLy KBaZpaTHBIX KOp-
el u3 yucen ot 1-gw mo 1000, xors 6B H HENOJ-
nyo: ot l-unt ge 100 noamnyio, or 100 mo 140 —
yepes kKawnabe O uucen, oT 140 nmo 800 — uepes
kaxcaele 10, or 800 mo 900 - yepe3 20, 4 HakoHel
kopHH M3 900 u 1000. Yucaa, KOTOPHX HET B 5TOH
Tabsauue, »aHO0 pasnaraldT Ha MHOXHTeNH, HYMEI0-
uMecss B tabauue, JM60 HaxOAAT KB. KOPEHb U3
HUX, OTBICKHBAsl COOTBETCTBYIOLLEE YUCAO MEXAY KOp-
HMH Te€X ABYX uHcen t1abauubl, MEXAY KOTOPHIMH
3aKJTIOYaeTCs JAaHHOE YHCNO; NPH 3TOM CYHTAMOT, 4TO
Pa3HOCTb KOpHeii NpPONnopUHOHAIBEHA PA3HOCTH YHCE
(ans npuOJHMEHHBIX BBIYHCAEHHH 3TO IOIMYCTHMO).

INycThb. Hanp., Haxo Haitty )/ 234. B Tabauue umetoTcs:
V' 230 =15,166; /240 = 15,492.

Mbl BUIHM, 4TO PasHOCTH yMcen B 10 enMHHI OTBe-
yaeT pasHoCcTb B KOpHAX, paBHaf 0,326. 3nayuT pas-
HoctH 234 — 230, T.-e. B 4 exMuUUH, HOMKHA OTBe-

4YaTh Pa3HOCTh B KOpHAX 0,326 -, -1%-—-_-0,13.

H caepoBaTenbHo,

‘/

31 =15.166 0,13 15,296,

N2
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Jlpyroii npuMep:
VW Mbl MOMeM npencTaBMTb €ro B BHIE
) 158,37 100=10 1/ 158,37, a mnpubImKeHHO,
10 X 1/ 158.

Haxozanm L/ 168 no cnocody ceiiyac yKaszaHHOMY;
nonydaeM 12,56.

CnenoBaTtennHO,

V15837 =10" /158 10 X 12,56  125,6.
" Haxkonen, MOXHO
D nOAb30BATLCS W rpa-
dbHYECKHM  MNpPpUEMOM
M3BJCYCHHS KBajgpat-
HOTO KOpHfl, —T. - €.
NOCTPOEHHEM Treome-
TPHYECKOr0 CPENHETO.-
0 I-Ianpunft_gp, yToOBI HAJ}-
. i s ™ |} 500 oTknanwi-
A0 B 22 ¢ Baem (uepT. 29) A8 =
Uepr. 29. [pacdmuueckoe nspievenne = 20 €NHHMIAM (B
KBAApaTHOrO KOPHA, NnpOH3BOJILHOM Mac-
mtabe) ¥4 Ha mnpo-
ROMKeHuu ero B =25 enuduuam gnuuel. U3 cepe-
aupel O orpe3ka AC ONHCHIBAEM MNOJYOKPYXHOCTH
ADr'. Hucno eausuil AMHHB B nepneHaukyasape BI)

ecth MckoMEE 17500. ([TpakTHYeCKH BOCCTABASIIOT B
Touke b nmeprnedpukynsp u M3 O 3acexawT AYyry pa-
auycoMm O:l,—cm. yept. 38). To xe nocTpoeHHe MOXHO
BLINOJHUTD M Tpu LApPYroM BHIOOpE OTPE3KOB AB K
B('— nanp., 10 1 50. lasi rpadhuuecKoro nocTpoenus

) 13 moxuo B3ATh otpesku 1 1 13, 2 6,5 u 7. n,
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YyalwumMcs uHTepecHo OyXeT pe3yabTathl rpaguue-
CKOr0 MpueMa MNpOBEpPATH BHUHCIEHHEM.

»<ApHdMeTHYECKOro" nMpHeMa M3BNEYEHHS KY O H u-
HOrO KOpHf He CyUecTBYeT, H ydauiymcsl, He 3Ha-
KOMBIM C anre6poi. ocraercs JHmb npuberaTb K
ycayraM Tabauuku KyOUuHBIX KOpHEH M3 4Hcen OT
1 no 1000 (c yxazanduiMy BHILe nponyckamu). Haxo-
HMIeHUEe KOpHS M3 4ucia, HE COHepKauerocss B
Tabnuue, BBHIMOJHAETCH TAK e, KaKk U JJIA KOPHSH
KBaJpaTHOrO.

ITpumep:

Haittu | 15672.

/15672 = 1/ 1 679 H: 15,7
‘/15672: ]3[1060- 15,672 - dxoumemre]/ >

=10 ‘3715,7; TaK Kax V1—5,7r— }g I %’ég

-= 2,00 (cM. BBIYHCIEHHE HaMpago), R

10 10 1 15,7 =95 T s

, 10 1157 =25, 07 ... 42

Hrtax ) 15672 =25, 157 . . . 2,50
JlefiCTBUTENBHO:

25+=15625: pasnuua menee 0,3" .,

Jlpyrue crocoOs HM3BJAEYEHHS KOPHEH yKa3aHu B
KOHUE Cchreayroulero naparpadga.

6. JleiicTBus C uncnamy, GNU3IKMMH K €dHHHLE.

[Mpy pelienud MpaxkTHYECKMX 3aJa4 HEPEAKO NpPH-
XOIMTCH MPOW3BOAMTL BBEIYUC/EHUS C yucaaMH, Onus-
KMMH K exuHuue (Hanpumep, Aenauts Ha 0,995, unu
u3pjeyb kpappatueiii kopedb U3 1.03). Takue neii-
CTBHSl, €CAH BHINOJHATL HX MO OOWHM npaBUAaM,
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YTOMMTEABHB! 1 KPONOT.AMBH. UTOOB YyCKOPHTH 10100-
HBIE BBHIKJAOKHK MPH pELUCHHIT F€OMETPHUECKUX 3a7aad,
YpE3BHIYANHO [MOJME3H0 MO3HAKOMHTL Y4allUxcs ¢
COKpamEeHHBIMM MPHEMAMH BLIIOJHEHHUSt TAKHX Bbiuu-
CNIeHHH, HalomuMy npuONIKEHHBIE pe3yJbTaTol C HO-
CTATOYHOK INf MPakTHK¥ TOYHOCTLIO. [lpHemb 31w,
K TOMY €, Moryr ObiTh OOOCHOBaHH TI'€OMETPH-
YECKH.
YvMuoxenune Ilycte tpebyercd mnepeMHOMHUTD
' p /Ba OJH3KHX K l-ue yucna
B_ . .o C 1 faul-fhmeanb
B ,..z..,-:n BECbMa Madbie ﬂgo6;1. [lo-
' ctpouB (uepr. 30) «Ba-
npar ABCD, ctopona KOTo-
poro MnpHHfATa 3a €QHHULY,
yIOAHHSIEM OIHY CTOPOHY
Ha BB —a napyryo Ha
D' =h. [lpamoyronbHuk
ABC'D umeer niomany,
A D! ip paeaywo (1-+a) (1-}-Db),
| I xoropas 6onabuie nIOLIANH
Uepr. 30. kBanpara AB('D, T.-e. 1-uHl,
Ha CYMMY MpPSMOYIOJbHH-
woB BCwmB', (DDn n CmCa. Tlaowaapio no-
CnenHero, ('m("n, Kax OTHOCHTEABLHO BeCbMa MaJolo,
npeHedperaeM, H noJyyaem, CJAeIOBATENbLHO:

(1+a)(l -b) npubanxenno=1-}BC - a4 CD- b—
=1-+4a b (tak xak BF =CD=1).

Takum xe o06pa3oM, MOAHO [OKA3aTL, UTO MPH-
GauxKeHHO

]

1

(1+a)y (1—b)=1-+a—h,
M MTO BOOOMHIE
(1. ay (1 b)=1_ a=xh
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[Toraxem, Kah NOAB30BATHCA 3TOKW HOPMyNoOH st
YUCNEeHHHX BHIKJIANOK:

1,003 37 1, 005 = 1,008 1,002 % 0,958 — 1
1,0008 % 0,9994 — 1,002 0,999 X 0,997 = 0,996

Tow e dbopMynoit noab3yOTCA H I YCKOpEH-
HOI'0 BEHIMOJHEHUS TaKHX, HanpuMep. BHIYHMCJICHHH:

2,006 - 7,021 =2-7-1,003-1,003=14- 1,006 -

— 14,084.
5,0011 - 3,0043=5-1,00022 - 3 - 1,0014==15 - 1,0016
15,024,
Henenne. Tak kak, cOrnacHo mpeabiAyliemy,
(1’4 a) (1 — a) npubamxenHo pappo 1-4-a—a--1, 10
1 1
l—}_a——l"""a, H ']—'_'——a-—l | da.
Hanpumep:
! 1 .
ro'éf p—n 0,993, f):ggé__ 1,008, HT. .l
3 3 1

- = VS G I -— 4 9949,
6,0012 6-1,002 2 0,998 — 4.99¢

Haxee:

i-—i%:(l__'a) . l—é—b:(l #+a)(l=b)==1 _a- b.
Hanpuwmep:
%g—?g: 1—0,06 —0,012=0,982
1,02

- = -J-— _ - 9:—.
o7 = 140,02 007=05
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Bospmwennue B ctenens. CortacHo mpexsl-
AYLIEMY, HUMEEM
(l ia)'&:lz?a
(lxay=(=xa)(lza)(la)=(1*x2a) (1-:za)=
=— 1 = 3a, u BoOO1E
(1==a)*= 1 == na.
Hanpumep:
1,0042 = 1,008; 0,98% = (1 — 0,02)3 =0,94 1).
1072 = (100 - 1,07)2=10000 - 1,14 =114002).

HaBnedenue kKopuS. Huras npeabimyime
(QOpMYJEl CripaBa HaleBO HMEeM

V122 =1=%a; /1= 3a=122a,— 1-¢.
VIiEb=1=, ) T=£b =13,
Hanpuwmep:
/1,006 = 1,003; §/1,006=1,002.
V 993 =/ T—0,007 = 1 — 01%07 — 0,9965.

1/ 993 =1— Q:_%QZ = 0,9976.

V4,16=1/4.1,04 =2V 1,04 =2 .1,02==2,04.
1/ 106 =101/1,06 =10.1,03=10,3.

1) Mcrannnmét pesyabrar 0,941192.
) Hetunanit pesyaprar 11449,
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O1HOBpPEMEHHOE TMOJb30BAHUE BCEMM MNPHEMaMH
3HAYUTEABHO YCKOPSieT BHINOJHEHHE, HalPUMED, TAKUX
BLIYHCNEeHHI:

0,094 . 1,05 1,044 1,044

R = o o = ————x=1,032,
0,99321/1,006 0,986 - 1,002 0,988

To xe BbIYMCAEHHE, BLINOJAHEHHOE OOBIHLIM [10-
psaxkoM (HAH Jaxe MOMOMIBLIO JOTapHGMOB), OTHSNO
6Ll ropasno OGoabuie BpeMeHH, NPH BeCcbMa MaJoH
BLITOJIE B CMBICA€ TOYHOCTH.

[TokaxeM eie, Kak MOXHO, [MOAb3yACh ITHMH
NpHeMaMH, HaXOIUTh KBajJpaTHBIC H KyOHYHBEIE KOPHH
U3 uyucen, GAM3KHX K TOYHHIM KBajapatam H KyOawm.

} 80=) 81 —1= /81( = )—9]/1-—-._-

9(1———1-6-§)~—-—9 0,00617 = 8,9447.

2
()

V/119=1195 -6 = l / 195 — (1H-i.)-_-..—

) 83 =/ 20 [ 4= /49(1 _:449)

=7.1,02=7,28").

%5

—-5(1-—135)::5 0,08 = 4,92

V/359=1/3437 9 _l 343(1+§?1§)
:7+Z§=7,06.

1) B tabanue waxoaum: ) 80 =8941: 1753 =7,28.
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7. HexoTopble npuMeHeHHs] NpeibIAYLIHX NPUEMOB.

Bosspaimjascs K npexjie pelieHHBIM 34 Ja49aM, MOXHO
yKa3aTh LeJHH PAL cIydaeB, KOMN3 BHIYHCJIECHUSA
3HAYHTENBbHO YNPOCTHAMCH OBl NPH NMOAB30BAHHH Cefi-
yac ykKasaHHBEIMH npHemamp. B 3amaue Ne 12 Briyu-
cieHne YMEHBHICHUS MNOBEPXHOCTH 1mnapa, Auamerp

KOTOPOTO COKPAaTHJCA Ha CBOJHTCS K BHIYHCJE-

80’

1 )2 ]
HHIO (1 — 50 nocaefHee pasHo 1 — 0= 0,9; ¢

JOBATENILHO YMeHbluenne coctapnaset 0,1 nepBoHayanin-

. ]
HOH MOBEPXHOCTH M PaBHO iOm‘E? — oKoa0 20 K.

CAHTHMETPOB.

B samaue Ne 21 mMOXHO OBIJIO BBIYHCAUTH | 98,
HE 3aryiAfbiBas B TaOAHLb:

1798 =1/100—2 =103 1 -0,02=10.0,99 = 9,9.

B sanaue Ne 49 nano Obi0 BLIYHCIHTD l/ b 101%

BrinonuseM ero Tak

/ 1 2.65 Y130 Y1855
] 31416 =| 07 T 1016 — 1016 —

A ]
o) Ot 508

o T Tore- =5+ 0.997 4,985,



B szapaue Ne 83 MOMXHO OBJIO BBMUMHCAHTE Vv 300
TaK:
11

| 300=} 289- 11=17|_' ]! 980~

11)
17.(1 ) =173

BooGiie MHOrie reoMeTpHuéckHe 3agauud, Tpebyio-
e, NpH OOBIUHOM cnoco6e BBHIOJHEHAR JACHCTBHH,
JAKHHHBIX BHKJAAAOK, 3HAYHTEJbHO YINPOLAKTCH IPH
NONb30BAHHYU YKa3aHHBIMHM cefiuyac NpHEeMaMH.

PaccMOTpHEM HECKOJIbKO MPHMEpOB.

109. Ky6. caxenp —=9,7 ky6. merpa. Kaxylo noaio
Ky6. caxeHH coctaBasieT | kyO. meTp?

Pemenne:
. L _ _1” =0,1.1,03=0,103
97 10.097~ ' "t

Touno tak xe, ecan 1 xunometp = 0,94 BepcTH,

TO 1 Bepcra =~

— = 106 kuaometrpa. Ec Csl-
0,04 , J0 p Ju Ie

tHHa =— 1,UY rekrapa, 1O I‘EKTap:—l—(l)g = 0,91 necs-
TuHel. Ecam xB. merp = 10,8 kB. ¢yr.. T0 | KB
1 1
= e e == Q2 - 92 kB.
dyTt 108 = 101,08 0,1.0, (0,092 kB. MeTpa,

In 7. II.
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110. [Ipu obmepe yroauit B ycambhe nonydeHwl
OLLTH C/ELYIOUHE pe3yabTathi:

NaxoTHOM 3eman . . . . 150 mecATUH
peca . . . . . . . . 1125
ayra . . . . .= . . . 80 ”

[Tocne obGmepa Gwio oBHapyXeHO, 4TO MepHas
LENb BHITAHYTA M 3akJjlouana Ha 16,8 mioiima Goabuie,

ueM 10 caxen. Kak cnenyer ucnpaBuTh pe3ysbTaThi
H3MEpeHunsa? .

Pemenne. Ecan uens 3aknioyana Ha 16,8 nwiima
6onbiue, yem 10 caxkeH unp 840 mwolMOB, TO 3HAYHT
BCE [MONYYEHHBIE JMHEHHBIE NPOTHXKEHUsi NpeyBesu-
16,8 1

HEHNHA 240 = D00’

HX HCTHHHHe pa3Mepnl COCTa-

BASIOT | — noayyeHuux. McTunube ke nao-

1_
200

1
@ H MEHbUIE NONYYEHHBIX B OTHOLIEHHH (l — 7)—06)3: 1,
0 2

T.-e. COCTaBJAAT 1 — 20—0::0,99 ux. CreloBaTelbHO,
BCE YHCNa HYXHO yMeHsiuTh Ha 0,01.

111, [Ipn obmepe kybGatypsl (06bema) kopabenb-
HOrO TPIOMA NOJb30BANHCh METPOM, KOTOpPHIH, KakK
BMOCJEACTBHN OGHAPYXUIOCh, ObIJI HA !/, CaHTHMETpa
Kopoue HCTHHHOro wMetpa. Kax Hajo mu3MeHnTH pe-
3y/NbTaT, YToOL MOJNYYHTH NMPABHIBHYIO KybaTypy?

Peuwenne UcTHHHLIE THHEHRHBIE pa3dmephl 6OJbIIE
MOJNYYEHHBIX HA 1/+%0; CnenoBaTenbHO, OO BEM MEHBILE
HCTHHHOTO B OTHOLIEHHH

Py, 3). _
(1“*260)'1“(1—566 :1==0,985.
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PesdynbTaT H3MepeHdsi CAELyeT YMEHbIIMTb Ha
1’,'.’.”,'0.

3HaHMe COOTHOIIEHHST MEeXAY HeOOJbIIHMH Npu-
PAlLlEHHSAMH KODHfl M CTeleHH BaXKHO JJIA YACHEHHSA
MHOTHX reoMeTrpHyecKux 3aBucuMocTeit. Hebonbinas
NPOLCHTHAS npubaBka K panHycy 1uapa Bbi3blBaeT
,uaonny}o npubaBky (B °/®/o) K MNOBEPXHOCTH W
TPpOHHYW — K OfbeMy.—H T. . BoT eme npu-
MepH:

- 12. Bo3puimeHue Habawosarens Han 3eMmiel yBe-
.mqnnocs Ha 1°/o. Ha ckoabKO MpOLEHTOR yBeJHYH-
Jach JaJbHOCTb €0 FOpH3OHTA?

Peuwenue. Tax kak 1anbHOCTh NpONOPIHOHAIbHA

KBaJp. KOPHIO H3 BBICOTHI (]/211’1&) TO [PH yBeJHYyE-
HHM BbICOTH Ha 1/o, OHAa yBe/MYHBAETCA BCEro Ha

1 a0/ (Tax KaK ]/ 1,01 =1,005). Ho noBepxHOCTD
BUAMMOH 4acTH 3eMJM BO3DPOCTaeT Ha 1Y/, TaK
KaK OHa NpPONOpPUHOHaNBbHa KBaapaTy OaJbHOCTH.

i113. B gauBape 3eMHONl wWap Ha 7 MHJIJIHOHOB
kusnometTpoB Onmke k ConHily, Hexenu B Hiosne. Ka-
KOBa Pa3HHI@ B CHJIE COJHEUYHOrO OCBELUEHHS, eC/H
M3BECTHO, YTO CHJIa OCBeleHHs yOblBaeT nponopuMo-
HaJIbHO KBaapaTy pacctosinusi? CpejgHee DacCTOAHHE
ot 3emnn no ConaHua— 150 MHJAJNHOHOB KHJIOMETPOB.

Pemeune. H3MeHeHHe paccTOAHHA COCTaBasieT
1
OKOJIO nin 5% 0. CnenoBaTesibHO, H3MEHEHHE CHJIHI

20
ceeta cocrasut 10%,, tax kak (1,05)?—=1,1.
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8. Bbiyucaenus ¢ -.

Jnsi ObICTPHIX, OCOOCHHO YCTHEIX, BHIYHCIEHHIT
AJIMHBI OKPY)KHOCTH MY [IOBEPXHOCTH ¥ 00bemMa Kpyr-
JALIX TeJ, Koraa OCO60H TOYHOCTH HE Tpedyercs, —
HanpuMmep, BO BPEMA 3KCKYpCHH — BECbMa HeyJ100HO
MOJb30BATHCA Ja)Me TAKHMH BBLIPAXEHHAMH =«, Kak
3'/7 unu 3.14. IlonesHo Mo3ToMy MoOKa3aTh y4alIHMCH
Gonee ynoOHHE NpueM BHUNCAEHUEI, OOBACHHB, KaK
BeJIHK@ MOoJy4alomasicss fNpH 3TOM [OTPELIHOCTb.

IMpocteitinee n npesuefimiee npubaIHKEHHE K =,
HMEHHO 3, nOorpeliaetT BOBCE HE TaK 3HAYUTENBHO,
KaK OOJBLIMHCTBO YYaLIHXCA CKJOHHO AyMaTb. OT-

6pacuiBasn 0,14 ot 3,14, MHB COBEpPmAEM OTHOCHTEIb-

14

Hyl0 omubky B 374> T-€ Menee o" ,, P TOM B 3a-

paHee H3BECTHVIO CTOPOHY (MPEYMEHBIICHHA ) — 3HAYMT,
JIeTKO NOMPaBHUMYK. ITO 3HAYHMT, UTO NPH BHIYHCIIE-
HUHM IJHHBI OKPYXHOCTH, NOBEPXHOCTEH M 0ObEeMOB
KPYrABX TEA MOXHO MPHHHMATh «=3, eCHi nOoJy-
YUEHHBIE pe3yabTaThl YBeJAHUHMBaTh Ha 5%/, (TOuHee Ha
ag0® MM HA 4,70'0). Haxomnuts xe 50, T.-e. nono-
BHHY OT JAECSTOH JI0MH (; 110:210 = 5“,’0), OYE€HDb
JEFKO J1aXe YCTHO.

[1pn takom npueme o6bluHBEIE GOPMYSHI, 3aK/II0-
YaIIKHEe =, NOJyYaloT CJEAYIOUUe VIPOUIeHHN:

ANAHA OKPYXHOCTH. . - . . . . . ©6r
niowasb Kpyra. . . . . . . . . . . 32

3, . .
(nin ‘ZD~, T.-€. , IMOL{ALH KBAK-

paTd Takol M€ MIIPHHLL)
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ODOKOBas nosepxuocrb uuAMHApa . . Orie
6oxoBasi NMOBEPXHOCTb KOHYyCAa. . . . 3r!
obbeM UMAHHAPA . . . . . . . . .93rh
(3,+ obbemMa OMMCAHHOrO MpPAMOY-
rOJILHOTO napannenemme,an

obbem koOHyca. . . . . ..
MOBepXHOCTb wiapa . . . 1272 uan 3D:
. 1
obbemM mapa. . . . . . .41 uan §])-f,
(1.-e. ' 2 06bema kyOa TaKol e
UIHPHHBI).

Kaxapih noJyucHHud no 3TuM GOpMYy-
JaM pe3yaAbTaT HYXHO YyBEJHYHTH HaA 50e.
JlpyruMu ci1oBamu, Mbl PHHUMAEM IpH NOMOOHBIX
BolYHcaeHusix w==3-}3.0,06=3,15, T.-e. nmenaem
oiubKy B CTOPOHY NpEYBeNHYEHHA Ha Yau, HIM
0,003 (0,30,).
- Ilpumepwi. 114 HaiiTe o6nem OpeBHa, cpennss
TOJIIHHA KOTOPOro 2 nenuMerpa, 4 ,umma 21 neuu-
MeTp (OfHa caXeHb).

Pemenue sunoanserca yctHo. Haxonum o6bem
Opyca TakKoOi ke LIHpHHB; OH paBeH 2.2.21=—=84;
Gepem 3 | ero, T.-€. OTHHMaeM '’i €ro — mnoJyyaem
84 —21 =63. [ITlpubGapnsem 5Y

6,3

63 - T —=63-}3,15=066,15, 1.-e. 66 xyb. d.u.

115. HaiiTe noBepxHocTs 1 0b6beM 3eMHOro uapa,
3yas yro auamerp ero 13000 xkmnomeTpos.

Pemenne. INosepxHocts = 3D?2=3.169. 10002=
NKOoA0 H10 MIIIHOHOB K 1.
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O6bem 3zemHOro mapaz—é' 13000 = 1097 mua-

NHAapIOB #y0. #H (NONPABKH B OY/'c HE BBOAMM, Tak
Kak nuameTp, 13 000 7.z, 6bin B3AT ¢ NPEYBENHYECHHEM ).

116. Haiith 06beM KRJIOMETpa NPOBOJAOKH B 1! 2 MuJI-
JIUMETpa TOJILHHOH.

Pewenne.
3 ... 3 3 __27.1000000
_4 D"h- u— Z . —2-2‘ 1000000 = 16 MM

MMM oKono 13’1 ky6. peuumerpa B rpybom nprOIn-
XKEHHH, a TouHee 1,6 xyd. Oa.

9. UcTopuyeckue 3anaym.

Ocobuift pon NOYYHMTENbHBLIX M HHTEPECHHIX IS
y4aIMXCcs yNnpaKHEeHHH COCTaBNSAET NPOBEePKa CTapPHH-
HBIX FeOMETPHYECKHX MPHEMOB, COXPaHHBIIHXCA B Ma-
MATHHKaX MaTteMmaTHueckol jsutepatypnl. B coumne-
HHAX 10 HCTOPHH MAaTE€MaTHYECKHX HAYK MOMKHO [10-
ABICKATh JOBOJbHO MHOIO TaKMX ynpaxHeHuit. B moem
wIaJAYHHKE" npuBeeHO HX Ooabine moxuHH. [lo-
MONMHAK MX 37€Ch €UE€ HECKONbKHMH.

117. Yro6m nocTpouTL npAMOH yros Ha MecCT-
HOCTH, IPEBHHE HHIYCH CTPOMJH Ha 3eMJie TPeyroJb-
HHK C OTHOIWIEHHEM CTOpPOH ©:12:13 unu 8:15:17.
[Tonyyancs n¥M npy 2TOM NPAMOH yrosl H MPOTHB
KaKOH CTOPOHLI?

Penienne BEHITeKae€T U3 paBeHCTB:
52 -} 122=132; 8- 152=17=
[Ipsimofi yrom nexHT npoTHB CTOpOH B 13 u
17 ennunmn.
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118. B coyusernun Apxumena ,O chepe » yu-
JHHApPEY HaXOAHM C/elyiolliHe YTBEPXKIEHHS:

»lap (no ob6bemy) B 4 pasa Gosibuie KOHYCa, KO-
TOpBbIii HMEeT OCHOBAHHEM 60JBILOI KPYr 3TOro wapa
1 BBHICOT2 KOTOpPOrO paBHa pajaMyCy 3TOro mmapa‘“.

»L{HAHHID, OCHOBAHUEM KOTOPOro CAYKHT 60Jb-
IIOH Kpyr Iapa, a BHICOTA paBHAa €ro JHHaMeTpy, B
nontopa pasa Ooabuie (10 o6beMmy), ueM iuap*.

[TokasaTh CnpaBelJIHBOCTH 3THX YTBEPKICHHH !).

Pemenue BHTEKAET HENOCPEACTBEHHO H3 yCJO-
BHA 3a1a4d, €CJH BHIPa3uTb OODBEM YIOMHHAEMBIX B
3ajgaue Kouyca M HHJAHHJpa COOTBETCTBYIOIUHMH dop-
mynamu. [ns konyca wumeeMm (00603HAYHB paauyc
Hiapa yepes r):

SR B Y7 S
3 " - wie—— 3 v .

Jlng uuAuHApa:
w ). 2r—=2xm=_ (-— W )'3).

119.Fepony Anekcaugpu#iCKOMY NPHOKRCHEAIOT
cnenywluee MpHOJHKEHHOE BHPAXEHHE LS [J1I0IanH
paBHOCTOPOHHET0 TPeyroabHHKa CO CTOPOHOH a: OHa
paBHa 13/3, a@®. [lpoBepbTe 3TO MNpaBHJO.

1) ApxuMe/, 110 MPEenaHHrio, 3aselan n3obpa3uth Ha ceBoefi Mo-
THae cleAyloulee: OTHOILEHHA Mewny oObeMaMH Iipa, KOHyca, y
KOTOpPOTO BBLICOTA M pamHyC OCHOBAHHMA paBHbI OHAMETPY STOrO
[1apa, ¥ JUIHHAOPA, Y KOTOPCro paiRryC OCHOBAaHMA paBeR [Ha-
METpy, 4 BHICOTA — PANHYCY 3TOr0 MIdpa, — BWPAMAIOTCH HHCIAMH
1:2:3. HerpynHo BoIBeCTH ¢ Y4aUKMHCA 3TO OTHOIIEHHE U3
dopmya obbema.

Hpaxt. BRURT. N0 TQOMETPHIL 10
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Pemwmenne. [lnomanb paBHOCTOPOHHETO Tpe-
1 1 — 1 'y
rOAbHUKAa =~ a- =Yy 3 = -a*| 3=0,432a Tle-
y 50y 3= a) :
pPOHOBO BHipaeHHe 13.3, a2 =—=0,433 a2, T.-€. OT/INYAETCH
OT Hero MeHee YeM Ha '/iwo Hau '/5%/,.

Hcropuueckne 3amauu moryt OwiThb M MHOTrO pOAa,
KaK BHIHO M3 CJelylIUero npumepa:

120. B npepne-unnyc-
CKOM COYHMHEHHH 10 MaTe-
MATHKE HAXOUHM Clleaylo-
HH cnoco® uepueHHA
Kpyra, pPaBHOBEJIHKOIO
naHHOMYKkBaznpary.Eciu,
Hanpumep (uept. 31),
HYXHO HaYepTHUTb KPYT,
pPaBHOBEJNHKHHA KBaJpaTy
ABCD, TO wn3 uneHtpa
kBaapara 1/ paanycoMm
MA onucweiBaem ayry AE
no nepeceuenun ¢ JIE.
Orpe3ok EG nmenum

Uept. 31. K 3aa. Ne 120. Ha TpPH pPaBHBIX 4YacTH

' (GN="/3 EG)nu3uentpa
M papuycom AN onuchiBaeM OKPYXHOCTb. ,,CKOJBKO
OTCeKaeTrcss OT YIJOB, CTONBKO npubaBnsercs cer-
MEHTAMH“, T.-€. Hayep4eHHbII KPyr PABHOBEJHK KBA-

pary.
[1poBepHUTE 3TO npaBJIO.

PemeHnue. Panuyc HayepueHHOIO Kpyra’

MN = MG - L (WE— HG) =

oy ] _
S MG+ 5 AM=
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N (2 L/Q)
— (: — ' _— — _— ) ==
5 MG MGy 2 5+

1 ,p(? 1’2)_,
=, 4B(5 4-'7) =4B-

[lnomans kpyra c Takum paaumycom == 1,02 A B2,
T.-€. Ha 2°', Oosapiie MJomW@nM KBajaparta CO CTOpO-
Hoto AB. CaenoratesnbHO, cnocob aaer npeysenuue-
HHe Ha 29/,.

121. [lpeanonaraior '), 4tO APEBHHE ETUNTHHE
onpenensJii OTHOIEHHE JIHHEBI OKPYXHOCTH NOMOILILIO
CNENYIOLIEro OnbiTa. 3arOTOBJAAW JBa CoCyna: OJHH
B ¢opmMe npAMOro UMAMHApa, APYrod B (popme KBaj-
paTHO#l MpPH3Mbl, PH YE€M BHYTPEHHHIH JHaMETp 1H-
JUHIpPA PAaBHAJICA CTOPOHE KBajJparta (BHYTPEHHEro).
Hanonung uuMAnHAP BOLOH M 3aMETHB BHICOTY YDOBHS
BOJIbl, NEpeNHBaJH €€ B [PU3MATHYECKHH COCYyd M
TaK¥ke 3aMeqanu BbICOTY. W3 OTHOWIEHHst 3THX BHICOT
BLIBOJIMJIH, YeMY PaBHO OTHOLIEHHE AJHHH OKPYHHO-
cTH K auamerpy. Kak no 3TMM HaHHBLIM YCTaHOBHTHb
HCKOMO€ OTHOLIEHHE?

Pemenue. OO6CoO3HAYHB JHAMETD UMMIHApPA ue-
pe3 d, BLICOTY BOJBl B HeM 4epe3 H, a BLICOTY BOJHI
B NpH3MatHYeCcKOM cocyne uepes H', umeem, uTO

1 .
o6beM BOASHOTO UHAKHAPA = = d? H, a paBHOro eMy

4
npuamaTHyeckoro cronba — @2H'. Tak kak
1 . Ty
4 " = H-—-d }I »

HTpodp. M. Cumon. [ JIHAAKTHKA ¥ METOAHMKA MATEMATHKR“
10*
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TO

g H=H,

H CJIeI0BAaTENBLHO,
__4H
v — I-[ .

PacckaspiBass yyalluMCcsl O HEPa3peIIUMOCTH NPo-
OneMBbl KBampaTyphl Kpyra, NOJE3HO YyKa3aTh Ha To,
UTO NPakKTHYECKH pa3pelieHne 3TOi 3agadyH HH-
yero He H3MeHHJ0 Onl B cnocobe BHYUCACHHS nNJO-
ajZM Kpyra, TaKk KaKk = BHUYWCACHO C TaKOK TOY-
HOCTbIO, KOTOPaA AaneKO MPEeBOCXOMMT CaMbl€ CTPOrHe
Tpe6GOBaHNA NpaKTHKH. ,MOXHO MONYYHTH — FOBOPHT
Aparo—nmaowmandb Kpyra, umelowiero paanyc 150 Mun-
JJHOHOB KHJOMETpPOB (pacCTOAHKE OT 3eMJan 10
ConHua), ¢ TOYHOCTLIO JO BEJHUHHBL MeJbyaiineH
NBIJIHHKH .

Yuawuecs, 6e3 coMueHus, ¢ 6OABIIUM HHTEPECOM
NpocaenaT 3a CJeAyInHMH COOOPAKEHHSIMH BeJHKOIO
¢ppaHuy3CcKOro acTpoHOMa. Ykasas Ha 1O, YTO Ll e H kc
BHUKCAHA = ¢ 530 mecsiTuunbiMB 3Hakamu '), Aparo
TOBOPHT: '

»IOCMOTPHM, C KaKOI CTelleHbI0 NpPROIKeHus
BO3MOXXHO BBIYHCIAHTD AJMHY OKPYM¥HOCTH, HMEIOUIEH
panuycom cpennee paccrosune 3emau ot Consua.
3to paccrosupe paBusaerca 150.000.000.000 meTrpos.

,OJNHa eIuHKNa MOrPelIHOCTH B NMEpPBOM JECATHY-
HOM 3Hake [nocne BSanATofi] 4ucaa, BHPAXKAKOLIETO
OTHOLUEHHE OKPYXHOCTH K JHaMeTpy, BHI3OBET B

1) B 1873 r., nocne cmeprut Aparo, lilenkc nosen sniuncieie
1o 707-ro z2unaka.
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OMNpEeAENeHnH IJUHLI OKPYXHOCTH OLIHOKY, PpaBHYIO
0,1 nuamerpa ?), nan 30 MWIIHapOOB METPOB.

»EIMHHL@ NOrPeIIHOCTH BO BTOPOM HECATHYHOM
3Hake pact norpemnocte B anuHe B 0,01 nuamerpa,
HIH 3 MHANHapaa METPOB.

,EJHHHIA [OrpeilHOCTH B TPETbeM HAECATHYHOM
NacT MOrpPeHOCTh AAuHbl B 300 MHJIIHOHOB METPOB.

»L1pomonxkas MTTH TeM Xe nyTeM, HaljaeM, 4TO
€IHHHLA MOrpeillHOCTH B LIECTOM AECATHYHOM 3HAKe
nopoaut norpewiHocts B 300.000 meTpos.

»JJOMYCTUB NOrpemHoOCTb B OIHY €IWHHIY B
9-M HecATHYHOM 3HAKE, MOJIYYHM NOrPELIHOCTD AJHHBI
B 300 meTpoB.

»EIMHHLA MOrpemHocTH B 12-i undpe orpasurca
B JJIMHE OKPYXHOCTH morpemHoctbro B 0,3 merpa.

»CIAHHMIA norpemHocTd B 15-B uudpe BEH3OBET
NOrpeuIHOCTh B onpeaeneHuy AavHet B 0,2 mMuanu-
MeTpa.

»DB3498 18 uudp gns « u HONYCTHB B MOCJeAHEH
uuppe omubKy B OAHY €IOHHHLY, [OJYYHM B
OfNpemeNeHHd JINHHB OKDYXHOCTH [OrPELIHOCTh B
0,0003 munnumerpa, T.-€. ropasfio MEHbIIE TOJIMHB
BOJIOCA.

»Mbl ocramoBuauce Ha 18-# undpe. MoxHO
npeacTaButh cebe, Kakylo HEBOOOPAa3MMO Manyw no-
TPELIHOCT COBEpHIMAN 6bI MEI, HECMOTPSl HAa OrpOM-
HOCTb B3AATOM HAMH OKDYXHOCTH, eCly OBl BHIUHCIHIH
€e JJKHHY NMOMOIbI0 ewe 60J€€ TOUYHBIX NPHOAMKEeH H =.

LITaK, B CMBICJIE TOYHOCTH, MBI HHYEr0O HE BH-
urpann Obl, €cnn Obl MeXAy INHHOIO OKPYXKHOCTH H
JvaMeTpa CylWeCcTBOBan0 OTHOMIEHHE, Bhipaxawlueecs
YHCAOM BIIOJHE TOYHO®.

2) YyauHecs AOAN(HBI YKA3aTh OCHOBAHHE 3TOr0 YTBEPM(ICHNS,
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[ToyuuTensHO Takxe paccMOTpPeTb C Y4YallHMHCH
M BECbMa npocCToil rpaduyeckuit cnocol BHIIPAMJICHHSA
OKPYXHOCTH C Ype3BLIMaHHO MaJoH MOrPEUIHOCTHIO ;
cnocob, ykazanHuit AnaepoM, aceH u3 yept. 32.

[Tpamas OC nporepena nox yraom 30° k OB, #
oT ToykH C ee nepecedyeHus c nepnenaukynaspom CD
k AB otknaazbiBalor () -3 paauycam OKPYXKHOCTH.

A

C B D

Yepr. 32. K 3an. Ne 121.

Jlnuna npsamoit AD paBHA NAKHE MONYyOKpYyuHOCTH O
C BecbMa MaJioi NOrpelHOCTEIO.

JefiCTBHTENIBLHO :

OTpe3sox ("B:—:T ]?{3, rae y -paguyc OKPYXHOCTH.

ry 3

BD=—37- 5 -
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M3 npsimoyroabHoro tpeyroibHrka ABD nmeem:

.- '1/5 o
AD = 4)’2+(3r }—3--——) —3,14153r,

Torga kak ===3,141593... Ownbka wmenee 0,029/,.
[Mpu panuyce B upenyio cawxeHb pasHHLa MEXIY
UCTHHHOM [JIHHOM OKPY)XXHOCIM H NOCTPOCHHOH TO
aTOMYy crnocoby meHee 0,12 ...

122. CpenneBexoBnii apadbckuiét yyenbid A0 u-
pyHu (IX BEK) BHIYHCAMJ paauwyC 3€eMHOro wapa Ha
OCHOBaHuM caenytomero HaMepeHHss. OH uU3MepHJI He-
NOCpeACTBEHHO TNOHMXXEHHE TOPH3OHTAZ NpH HabJio-
JeHun ¢ BepwuHbl rope (B HMEnuu) BHICOTOWO B
652 nokra; oHO Oka3zanoch paBHeM 34'. Otcioga oH
BLIYHCAHUA JJNHHY OKPYXHOCTH 3€MHOro mapa.

Kakum cnocoGoM BHIMOAHKWA OH 3TO BHIYHCJICHHE?
Uemy paBen apaOckmnit JIOKOTb, €CJ/IM CUHTAThb H3Me-
PE€HHe cleJJaHHBHIM BEPHO?

Pemenne. [lpunaras npueM BrpuuciaeHus, 006D-
ACHEeHHBIH B 3anave Ne 106, nosnydaem:
~ 1304 - 360 - 60

34 = U
2n )/ 21 - 652

OTtciona Jnerko onpepenserca [t (paauyc 3eMHOTO
mapa), a CJeIOBATeIbHO K OKDYXHOCTH 3€MIH, —
B JIOKTHX.

Ha BTOpO#i BOlLpoOC 3anayd OaeT OTBET TO Ke
.BbHIpaXeHHe, €CJH B HEro noicTaBUThb BMECTO R Be-
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JHYKHHY 3€MHOr0O panMyca, a MHOxuTeab 652 cuutath
HEU3BECTHBIM — Z':

27 -360.60 2z - 360 - 60

i 2712 Ra 2w 1/13000000%
OTtkyna ’
. 342713000000 .,
YT (21600 T T

CnenoBarensto, 632 nokra=—114 wmerpam, wuin
1 nokots = 0,18 meTpa, — €ci H3MEPEHHE BHICOTHI
ropbl ¥ yrija NOHHXEHHA TOPH30HTA OLLIO BHIMOJHEHO
MPaBHJBLHO (B Y€M HeJb3fl, KOHEYHO, ObITh YBEPEHHBIM,
NpHHMMAasd BO BHHMAaHHE€ HECOBEPIIEHCTBO YrJOMep-
HbIX HHCTPYMEHTOB TOTO BPEMEHH; KpPOME TOrO, He
Obi1a npuHATa BO BHHMaHue atMocdepras pedpakuus).



IX.

3analm NS OYUBJICHUS 3aHATUH.

Hy)xHO nu BpeMst OT BpeMeHM HapyllaTh AEJOBYIO
atMocepy KJIACCHBIX 3aHATHII NMOYYHTeAbHOH LIYTKOH
WK 3aHUMATEJIbHBIM OTCTYMJIEHHEM — 3TO, KOHEYHO,
BONPOC BKyCa M [MpHBHUYEK mpenojasatesan. Mae
NpEeACTABJAECTCA, YTO B YHCJIE CPEACTB OCBEXKEHHA
YTOMJICHHOTO BHHMaHHA TaKOH NpPHEM BIOJIHE TNO3BO-
auTeneu n ymecred. Hemenxuit nenaror npog. I'.Tan
B CBO€H W3BECTHOU cepuu ,,Physxkahbche Freihand-
versuche* puimer: ,CMEX MOXET COCNYXHTb Mperno-
LaRaTeio xopowyi cnyxby, oco6eHHO y HauyHHaI-
OIMX CaAyilaTenei, KOTOPhIX CKYYHBIE, CTPOrO HayyHbIe
OMBITBHl MOrYT CAENarh paccesiHHBIMH. B Hamux c6op-
HHKaX Mbi [03TOMY OTBEJIH JOBOJbLHO BHANOE MECTO
OMbITAM, KOTOPHIE HA MNEPBLIH B3rJaj MOLYT IOKa-
3aThCsl UIrpyLUKaMp, HO KOTOpHIE NpH COOTBETCTBYIO-
uieM OOBbACHEHMH OOOCHOBHIBAIOILHMX X [PHHLUMIOB,
JOMKHBL UMETh Cepbe3Hoe 3HaueHue... CMmeruuics
Myzapel, obyuyaer ycnemHee MpayHoro.® CkasaHHOe
BMOJIHE MPHMEHHMO M K [PEnOJaBaHHI0 MaTeMaTHKH.
3aHaTHe MAaTEMaTHKOH B LIKOJNbHOH 06CTaHOBKE OoJee
BCAKOrO Apyroro yueGHOro npemMeTa Hy»XJIaeTcsl B
NOAOOHBIX CPEACTBAX OCBEXKEHHSI BHHMAaHHS, M [TOTOMY
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npenoyaBaTeso MONE3HO UMETH B 3anace noJ00P Takux
JMoCONBITHHIX MM MOpaaloWMX 3alay H3 PasHbX
OTHENOB Kypca, 4TOGL B HYXHuIH MOMEHT pacrnoJa-
raTb CPEACTBOM OHICTPO MOAHATH HACTPOEHHE KJacca,
COcpenoTOUYNTh oOcnabeBlice BHMMAHHE Ha MaTeMaTH-
yeckoff wyTke, napaaokce, 3abase. Bribop nomo®-
HbIX 3a/1a4 J0BOJIbHO OrpaHH4YeH, H MOTOMY DS MpH-
MEPOB He OyleT 3I€eCh H3JHILEH.

123. Yron B 10’ paccmarpupaercs B Jyny, yBEJH-
yuparomylo B 6 pa3. Kakoit BenHuuHB Kaxercs
NPH 3TOM yroJn? -

Pemenne. ITOT BONPOC MOXKET B OTACAbHHIX
clyyasX BLI3BaTb M HenpaBuabHHE oTBeT (1°), HO
OOABIIMHCTBO ydYalluxcss coo6pas3fiT, YTO BeJIHYMHA
yria He HM3MEHSI€TCH [pPH pacCMaTPHBaHHU B JyIy.
Oxanako, nateb 060CHOBaHHbBIH OTBET CMOTYT, BEPOATHO,
JIHIIb HEMHOTHE. Y4yampecs JOMKHBI OOBACHHTH, MNO-
YyeMy BeJIMYHld Yrja He HM3MEHsieTCH, XOTH Kaxias
Jyra, OMNHCaHHasA W3 BEPLINHLI yrJjad, HECOMHEHHO
npexacraeaserca B 6 pa3 ganHHee. Pa3rajka, KOHEYHO,
B TOM, YTO M paaHyC 3TOH Ayrd yBEJHYHBAETCH BO
CTOJILKO XK€ pas. )

124. Hexkro XehdaeT H3rOTOBHTb TPAHCMOPTHP, Ha
ayre KOToporo ObiH Obl HAHECEHBI CEKyHIHLE meJie-
Hua x0T Obi B ToaumHy Bosaoca (0,1 wua).. Kakos
JoMkeH ObiThb paixyc nonobsoro TpaHcnopTHpa?

Peuwenue. [lone3Ho cHauana npemsioXuTh y4a-
IMMCH pPeIUMTh 3aJauy YCTHO, ,Ha-rna3®, u 3anucas
HX OTBETH, NPUCTYNHTH K BHIYHCIAEHHIO. Pe3yasrar
HAJIEKO [PEBOCXOJUT CaMble Ile/pbie OIECHKH, MOTOMY

360 .60 - 60 . 0,1

2= . 1000

YTO OH paBEH — 20,6 MeTpa—=—0KO0JIO

IEeCATH CcaxeH!

L]
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125. Mimeercsn KBaapaTHHH JHCT MWIIHMETPOBOI
Oymary B 1 merp mHpuub. CKOAbKO BPEMEHH TIO-
Hapoburcsa, 4TtoOK NPOCTABHTHL TOYKH B KaXIOH
KJE€TKe 3ITOro JHCTa, fojaras no OJAHOH TOYKe B
CeKYHIy ¥ paboTafm HENPEPHIBHO 8 4yacoB B CYTKH?

Pemenue. Oxono mecaua! (MuMIHOH TOYEK —
MHJIJIHOH CE€KYHI; B CyTKax e Bcero 86 400 cexkyHn)-

Ctonb e HEOXHIaH Pe3ysibTaT CAeAyouel, CXOI-
HOH C mpeigHAyWEH, 3aa4n:

Ecan Bce kybuueckme MHANHMETPHI, 3aKAl0u4alo-
mwuecs B 1 KyOnueckoM METpe, NOCTABUTHL APYr Ha
Apyra, TO KakOd BHCOTHI NONYYHTCA CTONG?

Pemenue. 1000 X 1000 X 1000 MunnumeTpoB —
= 1000 kunomerpoB! (Takue 3anaym naydiie npepna-
raTb I/l YCTHOTO peiieHHs).

126. Ecain 661 Mbi MorsiH OGOMTH 3€MHOMH wIap no
3KBATOPY, TO MakyLKa Halled roaoeBn onucana Owl
O6oJiee JIAWHHBIH NyTh, 4e€M KaxJas TOYKA CTYIHEI.
Kax Benuka sta pa3nmuua?

Pewenune. [NpuHuMan poct yenomeka B 175 rm
1 0003HauUMB paauyc 3eman uepes R, umeem:
= ([ 175) —2x R=2= 175=1099,56 cm, T.-e.
OoKoJio 11 MeTpos.

[lopasurenbHO 3mech TO, 4YTO pe3yJbTaT COBep-
LIeHHO He 3aBHCHT -OT pajauyca wapa H, clenoBa-
TEJbHO, OJIMHAKOB Ha caMoM OOJILIIOM COJHUEC M Ha -
CaMOM MaJleHbKOM LIapHKe.

127. Kaxux pasmepoB notpebosajici ©Obl KyOu-
yeckuil amuk, yToOk BMECTHTH BCceX JIOJeil Ha cBeTe



— 156 —

(1 700 muanuonoB), cuntas no 6 uenoBek B 1 KyO.
mMeTpe ‘).

OtpeT, uro pebp0o fAUIMKA He NPEBHICHIO OH
2/3 Bepcthl (660 mMeTpoB), siBHTCA A/ OOABIIHHCTBA
HeoxnuanubiM. FEiue nopasurenbree OTBET Ha TAKOH
BOMpOC:

128. Ecap O6bi Bce HaceneHue 3eMHOTO Iiapa yTo-
Hyno B Jlagoxckom 03€epe, TO HAaCKOABKO Mnon-
uanca 6o B HeM ypoBeHb Boam? Tlopepxnocts Jla-
noxcioro o3epa— 18000 kB. kunomerpoB. UHenose-
yeCKOoe Tesn0 BHTecHsieT B cpenHem 50 ky6. npenn-
METpOB.

OTeerT. YpoBeHp Boabl noansiacs Oul BCEro Ha
1/2 CaHTHMETpa. :

129. Cpennuii nanen rpaHuTHOIl ctaty® MeMHORa
B Erunte umeer B pauuy -138 cx. 3mast, 4uTO rpaHuT
B 3 pasa TAXEJNE 4EJOBEUECKOro TeJsa, ONPEHENHUTb,
CKOJIbKO BECHUT 3Ta CTaTysl.

Pemenune. Mamepeunem HaxoguMm JMIJHHY CpEen-
HEro nansiia uesoBeka-—qokoyno 8 cat. Cneposa-

TeJbHO, OOBEM CTATYH MPEBOCXOAHT OOBEM UenoBe-

138\3

BEYECKOro Teja B (E) pa3. YenoBex BECHT OKOJIO

60 kurOrpamMMmoB; CHENAHHBIH K3 TrpaHHTa B HATy-
pasibHYl0 BeEJHYHHY, OH BecuJ Obl 60 X 3 =180 #e.
CJaepoBatenbHO, cTaTyss MeMHOHa BECHT.

1383

180 > g 910414 xmunorpammos,

1) O6»em yeaoBeueckoro Teaa — 0kono S50 ky6. neUHUMeTpOB,
T.-e. /59 KyO. merpa. Ho uenoBeueckue Ttena, KOHEYHO, HE YKia-
ABIBAIOTCA BIIOTHYIO, MIO3TOMY Mbl OTBOAMM Mecrta Gonbiue.
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uay oxkono 910 toru (54 000 nynoe — Bec 15-tu na-
pPOBO30B).

Hexoroprie 3agmaup 3TOro THma MOryT OHTH
3aMMCTBOBaHbLl M3 [IPOM3BEJCHUH H3ALUHOH JHTEpA-
Typri. OauH npemep Ttaxoil 3anaud — u3 ,Kopoas
Jlnpa“ (crp. 108) Mu yxe paccmorpenu. Ilpuseny
ele HECKOJbKO.

130. B cratbe H. B. Toroas , 00 apxurexrype
Haulero BPEMEHH® HaXOJHMM TaKueé CTPOKH:

»DaIIHK OrpPOMHBIE, KOJOCCANbHbiE HEOOXOJMHMBI
B ropoge... ¥ Hac OOHIKHOBEHHO OfpPaHWYHBAIOTCH
BEICOTOK), JAKIIEH BO3MOXKHOCTH OOI/ALETH OAHH
TOJIBKO TOPOJ, MEXAY TE€M KaK JJf CTOMHUB Heob-
XOIMMO BHIETb, NO KpaHHEH Mepe, Ha noJropacra
BEpPCT BO BCE€ CTOPOHBI, M JJA 3TOr0, MOMXET OHTb,
OIUH TONBKO WM [Ba 3Taxa JHIIHUX —U BCE H3Me-
Hserca. (OO6beM kpyrosopa o Mepe BO3BHilleE-
HMA pacnpocTpaHdeTcl HeOOKKHOBEHHOIO [Mporpec-
CHen".

Bepro au nocnennee ytBepwaenue? KM Bo3-
MOXHO JIH COOpyXeHHe OallHH C JanbHOCTHIO TOPH-
soura B 150 Bepct?

a
PewerHe. 1) YrBepyierue He BEPHO, TaK KaK H3

iopmyNEl nanbHOCTH ropusonTa )/ 2 Rh (cm.raasy VIIL2)
ClenyeTt, 4TO AANbHOCTb PACTET ropasy0 MenJjeHHee
BO3BbIWIEHHA /i, HMEHHO nNPONOPUHOHANIBHO KBAaIpaT-
HOMY KOpHIO U3 Hero. [loatomy ,O0HHH TOJBKO HJIH
IBa 3Taxa JHIIHHX®, T.-e. npubaBka 2-—4 caxeH K
BHICOKOMY 3JIaHHIO, IOYMTH HHYEro He HM3MEeHWIOT; Ha-
npumep, npu sucote B 300 .4 (Ditdpenera baiua) npu-
Oanka 6 . K BHICOTE YBEMMUHT AaJbHOCTH TOPH3OHTA
Bcero Ha 1°o (cM. 3an. Ne 112).
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2) bBamna ¢ nanbHOCTHIO TopH3oHTa 150 BepcT

JOMKHA HMETh B BLICOTY 1%%)(;6:1”" T.-€. TIOYTH

2 BepcThl, BUIeCTEPO Buiue 6awnu Didens!

131. U3 ,Ckynoro pruaps“ IlymkuHa:

JHHTan a rae-to,
Yro uapb CAHAKALI BOHHAM CBOHM
Besei cHecTH 3eMan no ropcrit B Kyuy, —
0 ropawvi#t XoiM BO3BBLICKICH, H LApPH
Mor ¢ BbILIHHBL C BeceJbeM 03MPaTh —
N nosa, nokpuiThih OenbiMu IaTpaMH.
H wmope, roe Oexanm xopaban“.

BuiuvcauTre BBICOTY TakKOro Xo0JMa H JHalbHOCTL
0603peBaeMoOro ¢ ero BepIIMHLI ropu3onTa. B ocHOBy
pacyeToB TIOJNIOKMTE Ccaepywlolue jaausbie. Yucnen-
HOCTL apmuu npumure B 100 000 BomuOB. Yucno
ropctefl 3emsu, 3anojHslomWMx oxuH KyO. neuu-
metp — 10. Ilpumure, yTO X0MM ObIT KOHHYECKMH H
UMes TaK Ha3LIBaeMbId €CTeCTBEHHBIH OTKOC, T.-€. 4TO
obpa3ywomas KoHyca cocraBasia 45° ¢ AHaMeTpoM
ocHoBanusl. OKpyX*awulyl0 MeCTHOCTb CYHTaHTe pa-
' BHHHOI,

Kakoit BricoTBl Obl1 6H XOAM W KaK JHaleKko
MOXKHO ObIIO OBI C €ro BepIUHMHBl BHAETb, €CAH OBl
OH Ob1 COOpPYXEH apMHEeH COBpPEMEHHOH 4YHCNEH-
HoCcTH, — Hanp. B 1000000 yenosex?

Kakol BbicOTHl nocTuran Owl nomoOHHIE  XOJM,
ecnii Obl B €ro BO3BEHECHMH Y4aCTBOBAaJlO BCE YeNno-
BeyecTBO, T.-€. 1700 MHINHOHOB yenoBEK?
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Peutenue. O6beM xonMa, Hacwnanuoro 100 000 sou-

1
HAMH, PaBHAJCR, Mo ycnoBusiM 3azaud 100000 . -, =

10
= 10000 ky6. neuumerpoB =10 ky6. meTpoB (0K0J0
1 ky6. caxeHH). Yxe u3 3TOro nojcueTra BHIHO, UYTO
X0JiM NoJkeH ObTh HEBLICOKHII, BnluHcneHHe BBICOTH
JEerKO BLINONHHTbL, €CAM TIPUHATL BO BHUMAaHKE, YTO
COrnacHO YCNOBHIO 3ajayd, OHa paBHa panuycy
OKPYKHOCTH OCHOBaHUs (06pa3yiouiasi COCTaBAsieT C
pagHycoM oOCHOBaHKA yroa B 45°). CnenoBartenbHO,
0003HauUB HCKOMYIO BHICOTY Hepe3 Z, HMeeM:

]

OTkyna
3 /730
sr:l —=2,12 meTpa, T.-€. onHa CaXeHb!
™

JarbHOCTL TOpH30OHTa /8 TIJ1a33, HAXONALIErocs
Ha seicore 2,11 -F1,7-=3,72 merpa, paBna

1/ 12800000 - 3,72 = 6,89 kunoMeTpos,

T.-€, BCEro JWWbL Ha 2,2 Kujlomerpa Oonblue, uyem
BUAHT 4YEJOBEK Ha pPOBHOM MmecTe!

XonwM, coopymxernn#t 1 000 000 yuacTHHKOB, 6bis1 661

, 3/
BhIILE CeiHyaC BBIYHCJAEHHOTO B ]/10, T.-e. B 2,15 pas,

a XO0JM, HaCHINaHHHH BCEM 4eJIOBEYeCTBOM — B
3
|/ 17000 T.-e. B 25,2 pasa, npyrumy cnoBaMu, umes Obi

B BHICOTY 53 meTpa (nososHHa BricoTh Mcaaxuenckoro
cobopa).
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Pesy/nbTaThl MOpaalT HAaC CBOMMH HEOXHIAHHO
MaJeHbKHMH pa3Mepamy, TaK KaK Mbl CKJOHHH, TNPH
T1a30MEpHOH OLeHKe o0beMa KOHYCa, 3HAUHTENbHO
NpeyMeHbIIaTh €ro.

132. B ,llyrewecrBun T'ynaueepa“ onucana
CTpaHa BEJNIMKAaHOB, rle JUHEHHbLIe TIPOTSHKEHHUSI BCex
npeameToB B 12 pas Goabuie Hopmanbhublx. Ha T'ya-
JYBepa OJHAXIH TOCHINANUCh TaM A6J0KH C Jepesa,
H OJHO W3 HHX naxe cmubao ero ¢ Hor. CKOJBbKO
MPUMEPHO MOIVIO BECHTH TaKoe s16JI0KO?

Pemenue. Eciy npuriTh BeCc HOPMalbHOrO
f610ka B /4 (PyHTa, TO SI0JOKO CTPaHH BEJIHKAHOB
JomxHo OO BecuTh B 123, T.-e. B 1728 pa3s

6onblue; - 1728 =432 ¢pyHnTta, umn nouytu 11 ny-

I
4
nos! Ilapenue Ttakoro sbnoka Ha cnuuy ['ynnuBepa
AONKHO OBIJIO HE CUIMOGHTHL €ro ¢ HOr, a Pa3fiaBHTh.
Ono 1nomxHO ObJIO WMETh 1O apuUIKHA B LIMPUHY H
6onplue ca)xeHu B OOXBaTe. ..

(Mepctens, koTophit [yannpep mnoayuyusa OT BeJsu-
KaHOB B TIOJapOK, J0/KeH Obil BECHTh OKOJIO MOoJy-

nyna, 4 T. 1.).

133. B crtpase nuanunyTtoB, nocemeHHo# [ynnu-
BEpOM, BCE MPEAMETH UMENH JHHEHHbIe TNPOTHKEeHuUs,
B 12 pa3 meHblue HOpManbHHIX. Mor au tam [ynnu-
Bep ChecCTh 332 00enoM nenoro 6eika?

Pewmenue. Ecin Bec nHopmanbnoro ObKa Npu-

HATb B 40 nynoB, TO Obik CTPaHH JWIHIYTOB J0JI-

1600
XE€H BeCUTb MeHee 1 (ynta ( i728—)' Cobectb (QyHT

Msica 33 obeaom BoaMoxkHO. (Ho enBa Jin BO3MOXKHO
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OLIO0 OJHOMY UYeNOBeKY CbhecTb ,,20 TNOBO30K C MSi-
coM“, KaKk onucaHo B ,llyTewecTBuu®, TaK Kak CYH-

Tas B HOPMaJbHOH mnoBo3ke maxe Bcero 10 nysoeB —

10 . 20

3TO COCTABASIET - .00 - == OKOIIO O (pyHTOB).

t34. Conepxxanue pacckasa J1. Toacroro ,Mruoro
JIY YeJOBEKY 3eMAH HYXKHO“ oOleusBeCTHO. B Hewm
PacKa3uBaeTCs, YTO KPECTbSIHUHY OTBOIHJOCH CTOJABHKO
3eMJIH, CKOJBKO OH ycneBasn o0exatTh B TeyeHue
oanoro aHsl. [lo KakoMy KOHTYpy eMy BHITOIHEE
Onno GexaTh: NO KBaJApaTHOMY, IUECTHYrOJbHOMY
(MPaBUJBHHIA IUECTHYroJNbHUK) HAH MO KpPYry’

Pewenue. 3anaya cCBOOHTCSA K ONpeULENCHHIO TOTO,
kaKas U3 TPeX Ha3BaHHLIX (PUIYp NpPH paBHHX MepH-
MeTpax o6aanaer OGoabluelw nAowanblo. Ilpunsas
nepuMeTrp paBHHIM l-ue, UMeeM, yTO IuvioWaib KBa-

1 1
npara , - 5 - '‘/16. [nowans IeCTHYrONbHHKAE =—

1 3 : 1 1
— . ' 3 _— V d pr— —_— - — .
= Pty [Tnowane Kpyra— ( > A

[

Otnotwenue naowanest Tpex ¢pUryp:

! :ﬁ: : = 3: 3,46 : 3,82.
16 24 4=

OueBuano, 6exarh NO KpYry BCero BhirOAHee:
ero nJiowane, NpH OAMHAKOBOM Tnepumerpe, Oouakuie
owanu KBaaparta Ha 279y, a MpaBUIbLHOIO IUECTH-
yronbHHKa — Ha 119/,

(Mpennoxennass B OGonee oOwem BHAE, 3anauya
3Ta NPUBOAMT K H3BECTHOI mnpoGieMMe: KakKasd H3

[IpakT. 3ARAT. OO reOMeTp M, 11
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(QHryp ¢ ONMHAKOBLIMHU NEepUMETpaMH HMeeT HanO6O/b-
LIYIO NMNOWAAE?).

Ciona e MOXHO OTHECTH H HEKOTOpble HCTOPH-
yecKkue 3aJayH -— HallpuMep, H3BECTHblE CTHXOTBOD-
HBle 3alay# HHAYCCKOro Martematuka bacKap bl
(,Tormomp* u ,Jloroc*), sanmauyu u3 ,ApudpmMeTukn“
Marusukoro, ynpaxHeHHs C ,KHTaHCKOH TroJoBOJIOM-
Ko#“ 1) u ap.

1) Oru HMeloTCS B MOEeM ,3anauduke“, 2-e uagauuc. — B pac-
CMaTpHBaeMylo py6pHKY MOXHO 6bii0 OL) BKAIOSUMTL TaKke MHOrHe
M3 3anay, paccMorperunlx B rnase VII m B § O raasm VII:
3471844 u3 XMBOH NPHPOABL! M 33Jaul ¢ Hcropuueckum {olepiKa-
HHCM,



X.

'eomeTrpusi BO Bpemsl IKCKYPCHil.

[IpexpacHbiM CpeACTBOM M/ BOCIMTaHUS TEOMC-
TPHYECKHX HAaBLIKOB H Pa3BHTHH UYBCTBa peanbHOCTH
SIBJSIIOTCSA YNpaXKHEHHs 1a OTKPHITOM BO31nyxe, TakK
KaK 3[1eCh YCJIOBHS 3a1a4 HE NMePeyUCasioTcs CI0BECHO,
a npe/JIaraioTcsl HenocpencTBenHo B Hatype '). Her
HaJlOOHOCTH HeNpeMeHHO YCTpPauBaTh ChnepdanbHble
reOMeTpHYECKHEe IKCKYPCHH; JOCTaTOYHO, €ClIdH BO
BpeMsl €CTEeCTBCHHO-HayUHOH 3KCKYDCHH B MpHpPOLY
OyneT yaeNeHO 4ac - noauyaca — Hanpumep, Ha NyTH
Tyda HJIH 06PAaTHO — reOMEeTPUYECKHUM YyINpaKHEeHHSM.

O6biyHO AYMAIOT, YTO reoMeTpHYeCKHe 3aHATHS Ha
BOJBHOM BO3LYXe MOryT OLWTb JIMIUbL 3eMJIEMEPHOro
xapaktepa. KoHeuHOo, CbeMKa TJIdaH@ MECTHOCTH
SIBNSIETCA Oe3yC/OBHO TOJNE3HBIM YIpaXHeHHeM [IpH
U3Yy4CHHH Haykd, BHpocuieit u3 3emiaemepus. Ho
TaKoro popa paboTH HUCMONb3YIOT TreoOMeTpHYeCKHe
3HaHHs yepe3uyp ogHocTtopoHHe. He ocramapnuBasich

1) {1 roBopr 3aech TOALKO 06 3KCKYPCHHAX B OThPLITYK MECT-
HOCTh. @ HC HA 3aBOIbi, TAK KaK B 3KCKYPCUHX 1OCAENHErO0 PORA
3JeMeNT FCOMETPHUCCKHA COBeplIeHHO 3aCAOHAETICA TEXHHYCCKHM I
MOeT ObITh BHIICMER JIHMILUbL I[IONYTHO, KaK BTOpocTeneHHbl ma-
TEPHAIL. .

">



— 1'64 —

Ha HUX — TaK KaK TeMa 3Ta JOCTaTOYHU OCBelueHa
B yueOHHKaX H OTJAEJbHHX Opoluopax !)— ykaxy Ha
psn pa3HooOpa3HBIX YNpa)XKHeHHit JAPYroro pona,
KOTOPHIE JETrKO BHIONHHTL NONYTHO C SKCKYPCHAMH
€CTeCTBEHHO-HAyYHBIMH.

. Mlpexxne Bcero caenyer HayuyuThb Y4HaLIHXCs M e-
PUTHb 1uaraMy, utobbl HEe HOCHTBL C COOG0OK) B 3KC-
KypCHI0O MEpHOH uenH uiaM pyJerka. Takue ynpa-
KHEHHs!, IJIS OXUBJEHUSI HHTEpeca K HHUM, clenyer
COENUHATL C TPEABaPUTENLHOH [V1a30MEPHOH OLIEHKOMH
paccTosiHui, Oaaroaapsi yemMy HE3aMeTHO H3OLIPSAETCS
M r71a30Mep Yy4YaluHxcs.

Jlanee, nano nO3HaKOMHTL YYALIMXCH C TIPOH3BOL-
€TBOM TaK HasbiBaeMoOH ,MapUIpYTHOH CbeMKH® Mpo#-
AeHHOTO nyTH. B 06uux yeprax paboTa 3Ta CBOAHTCH K
cnenywoiueMy. B Mecte Bhixoma H3 ropona onpeiaensiior
N0 KOMINAcy usanpaBnieHUe Ha OMMXKaHIIYyI0 TOUKY MyTH
(oTnaneHHoe nepeBO, BanyH, BEpCTOBOM CTOMO, Yrou
371aHHS), HAHOCSIT 3ITO HanpamieHHe, NO Iia3oMmepy, Ha
OyMary, 3anucaB fp4 HEM COOTBETCTBYIOIIMH ,pyMO*“.
Maos mo sTomy HanpaBJeHHIO N0 3aMEUYEHHOro mnpef-
MeTa, U3MepsIoT paccrosinde wmaramy. OTtaoxuB, no
MPOM3BOJILHOMY MacmTaby (Ha-rjias) 3To paccTosiHHe
Mo [POYEPUEHHOMY HallPaBIEHHIO, C COOTBETCTBYIOLIEH
YHCAOBOM MNOMETKOH, onpenelsiioT Mo KOMOacy Ha-
JIpaBJieHHe Ha cJaenywoluii Oamxafiumii 3tan, u3Me-
pSIIOT pacCcTOsiHge ularaM, H T. L., OTMEuasi BCE -3TO
Ha dyepHoBoM TaaHe. [lo aTomy rabpocky M cnenan-
HHM TOMeTKaM (OTHOCHTE/NbLHO HamnpaBleHH# W pac-
CTOSIHUH) H3roTOBASIIOT AoMa Ooiee aKKypaTHO Map-

1) Onua n3 Ayywnx — obcrontedbHan Gpoiuiopa . O pno8a
JTlepBhie pa6othl no uamepenno seman (Foc. Mian.. M. 1921), umero-
WaA B BHAY WMeHHO noTpeGHocTH 001u1€06pa30BaTebHON WIKOABL,
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HIPYTHHIH 1J1aH 3KCKypCHH. Bce 3aMeutHHBIC 1O nMyTH
ocobbie MecCTa, Jexallde BHE IOPOrH, TakKxke MOryT
ObiTh HAHECEHH HAa 3TOT IT1aH, eClH Obiid H3MepeHH
HAMpPaBJCHUS Ha HUX M3 ONpeleseHHLIX TOYEK H COOT-
BETCTBYIOLHE PaCCTOSIHHUSA.

Koneuno, Takoii pabote 10mKHBI NPENIIECTBOBATH
ynpa>XxHeHUs B OpUeHTHpoBanuy no komnacy. Ilonesno
TNOMYTHO MO3HAKOMHTL M C HM3BECTHHIM IPUEMOM NOJb-
30BaHUsl KapMaHHbBIMH yacaMH BMECTO KOMiaca, a
TaK)Ke KOMITaCOM BMeCTO 4acoB '). .

OuyyTHBLIMCE BO3JIE ONMHOKOIO JepeBa, HE Hano
YyNIYCKaTh CAyYas H3IMEPHTb ero JAMaMeTp no OKpy-
XKHOCTH, @ TaKXe ero BHCOTY N0 TeHH HJIH KaKHM-1B00
JPYrdM H3 MHOTHX CnocoOoB reoMeTPHYECKOIO ornpe-
JeNeHHs1 HeAOCTYMHbIX BHCOT (MPeAoCTaBnfs BbiGOp
iipuemMa M3006peTaTtenbHOCTH yuawMxces). Onpepenenue
0 6 bema cToduiero gepesa npeacranrasier 6onee CI0XK-
HYKO 3anauyy — HeoOxoAuMMO 3HaHHE TOIO, YTO B Je-
COBOACTBE Ha3bLIBAaeTCHA ,BHIOBBLIM YHCIOM* 2),— HO
npubIMKEHHOE BHYHUCHEHHe 06beMa CPYyO6NeHHODTI O

1} Cum. Ne 86 Moero ,3anayunka“.

?) ,,BuaOBbIM yHCAOM®™ 1Na3biBaeTcs OTHOLIEHMe 00beMa nepeBd
K 06beMy LMIHHAPA., MMEKUICIO TY WE€ BHICOTY M ILIOIMAAL CeYLHNn
{Ha BBICOTEe rpyaH,—1,3 metrpa). I'lpiiBoANM CpeaHHE BHAOBLIE YHCNA
AR YeTL!pex nopon:

Cocia . . . . ... .., .045--048
Em . . ........045—0,55
Ay6 . . . .. . . .. .025—0,53
bepezaa . . .. . .. . .044—046

Yncaa sTH OTHOCATCA TOALKO K OGbeMy KPYNHOH HIpeBecHHLl
(cyubs W BepilinHAa Ot10paciyBa€refi) M NpHMEHHML! JHILL K Repe-
BhEM, BHPOCILHM B JeCy.

C yBesiHYEeHHEM BBICOTH AepeBa BHAOBbIE YHCAA YMEHWINAIOTCA
€ yBeJHYeHHEeM BO3PAacTa — YBCAHYHMBAIOTCH.
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nepeBa BIIOJHE NOCHIBHO Yy4YaHIMMCS. 3HAKOMBIM
¢ ¢opmMyJIOM UHIHHIpAE !).

BcrpetuB Ccrof COnOMEl B (pOopme HMAHHIApaA C KO-
HUYECKOH BEPXYLIKOH HIH NPU3MBLE C NHPAMUIATBHEIM
BEPXOM, Han0 ONpeaenuTh ero obbeM, crelaB HeoO-
XOAHMBIE U3MEpeHUsi (BHCOTY OnpenensiioT KOCBEHHBIM
IpHEMOM); 3a0HO onpenensitor ¥ sec crora (1 kyo.
CaXEHb COJIOMBl BECUT nynoB b0).

[Momoitms « KoJOAULY — nenaloT HEOOGXOAHMMEIE
npoMepbl AJS1 BHYMCIEHHS YHCJA BEAECP BOAH B HEM,
HPHHUMas 00'beM BeJpa PaBHBIM !’so KyO. METpa.

Kyyu uiebHs UM NecKy Ha IIOCCe Takxke cleayer
o06MepsATh (06'heM KOHYCa IO OKPYXHOCTH OCHOBAaHHS
H anuHe ob6pasytoineit, — cp. 3ax. Ne 26), Taxkxe, Kak
06'b€M NOTOHHOK CaXCHH BCTpPETUBILEHCA KaHaBb!
(06biuHO € ceueHHem B (OpMe TpamneildH).

[lonoitns x peke, HaAAO HU3MEPUTH C yYEHUKAMHM ee
LWIMPHHY OIHHM H3 MHOTOYMCJIEHHBIX TIPHEMOB H3Me-
peHHsi HEIOCTYMHHIX pPaCcCTOAHHUH, — HanpuMep, ToO-
MOLIBIO NPSIMOYTOJIbHOIO TPeYTrONBHUKA C YIVIOM B 45
unn 30° (cM. manee Ne 135). Ecau ectb Bpemst u
HeoGXxonuMble MPHCNOCOOJNCHHS, HYXHO H3MEDHTH
CKOPOCTh TEUEHHSsi PeKH %); Aanee, OnpelesHTb Popmy

1) CTBOM, NOANEKALUHN H3MCPUHHK. pa3ie]fioT MbICHEHHO HA
uactH (06py6KKn) H BHIYHCASIIOT OO'BCM KawAOH YaCTH OTAENBHO (Kak
O6'BbCM LMAHHAPA TAKOMN ke HAinHbl ¢ AHAMETPOM OCHOBAHHA, DABHOf
umpHHe JaHHOrO oOpyOxa nocepegnHe ero naueb). OO6beM cTBoia
paBeH cyMme 06beMOB 3THX 06py6koB. Uem kopoue 06py6KH, Tem
pe3yiabTar TouHee. Ha MecTe, KOHEYHO, 1IPOH3BOAAT TONBKO HeoOXO-
AUMBE H3MEpeHNHA. @ CaMbie BLIYHCICHHA BBHINOAHAIOT AOMA.

?) 3a HenOCTATKOM MeCTa. HaME€Yald TOALKO TeMbl paboT, yka-
3aHMA Ha crnoco6bl HX BbLINOJAHENHA pacceffibl B Pa3HLX MeCTax
mMoero ,3agauduka*., OuHu OyAyT paccCMOTpEHbl TAKXKE€ B IIOATO-
ToBaAeMofi MHOl xkuwre ,["eoMeTpHs Ha BOALMOM BO3RYXe“.



— 167 -

M mIowajb ,XXHBOTO CEYEeHHUS®™ U BLIYHCIHTDH MO 3THM

JaHHHM KOJMYECTBO BOAbI, NPOTEKAIOHEH yepe3 3to

ceyeHHe B CeKyHay unH B yac. He tpynHo usmeputh

H ,NTageHHe” peKHU — H3MeHEHHE BLICOTHl YPOBHS BOJLI

B IBYX TOYKax, HEJEHHOE Ha PAaCCTOSTHHE MeXIYy HHMIL.
B xayecTBe npocToro HuBeaAnupa nasa pabort, He Tpe-

OYIOLIMX TOYHOCTH, MOTYT ObITb HCNOJAB30BaHHl Kap-

M@HHbLIE 4YaCHl! Ha CTEKJIO HX

HAKJIEUBATh (0JOCKY Oymaru ¢

OTOTHYTBIMH KOHLIAMH TaK, YTOOHI

BEPXHHH ee Kpad npuxoauics

Ha aueud IX —IH (cM. yepr. 33).

Korna yacel Aepiar 3a LIeMouKy, X

ro BepxXHHe Kpasi MOJOCKH H 0TO- S P

. THYTbIX €€ KOHLIOB ONpenensioT

NOJMOXEeHHE rOPU30OHTAJNILHOM TIJIO- =

ckocTty. Jlepxa uachli Ha ypoOBHE N
raas, ,BH3UPYIOT" NO Kparw no- - @ N
NOCKM T€ IPEIMeTH, BBHICOTHI A

KOTOPBIX NOJJIEXAT CPaBHEHHIO ).

Y XKeJe3HOJIOPOKHOr0 MOCTa
cnegyet oOpaTUTL BHHMaHHe Uept. Ne 33.
SKCKYPCAHTOB Ha CHCTeMy Tpe- KapmasHje uaci B ponn
VIONBHUKOB B ero ¢epme, 00b- RUBELIHPA.
SICHHB 3HaUYEHHE TaKoro CkpernJe-
Husi onopHBIX Oanok (CM. 3am. Ne 16).

O4yTHUBIUHCE Yy 3aKPYIVIEHHS Kene3HOAOPOXKHOrO
NyTH, HYXKHO paccMOTpeTb CONPHIKEHUE Tnps-

1) Ykamem T1akke, yro "Heo6xoauMnifl ans Gonee TOYHOrO HH-
BE/NIHPA YPOBCHb € NY3bIPbKOM MOXET ObiTh HM3rOTOBJAEH H3 JaM-
IIOBOTCO CTEKAA, 3AKPLITOr0 NpobKAMHM H 3aNONHEHHOTr0 BOROIf
€ OCTaBAEHHbIM B HEM Ny3bipbKOM BO3Ryxa. [lonoxeHune cepeanHsl
Hy3bipbKa NPH TrOPH3OHTANLHOM NOJOXEHHI HJOCKOCTH OIIOpH
CTeKJAa OTMEYAMT YePTOUYKOM.
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MBIX H KPUBBIX YaCcTeH NyTH (TO-€CTh TAKOE Coenitiietie
JUHHH, TMPH KOTOPOM nNpsiMasi CHYXHT KacaTelbHOH
K Ayre B TOYKE HX COCAHHEHMS, @ ABE JYrd HMEOT
B TOYKE coeakHeHHs o6yl KacateabHyio). [lanee
MOXHO BHIYMCIUTL PajHyC AYTH 3aKPYIVIEHHS OIHHM
M3 crnoco6oB, ykasaHHbIX Bbitue (NeNe 33, 35), a Takke
NOMBLITATLCA PAasHICKaTh LEHTP ITOH AYrH.

Ha poBHO#H OTKPHITON MECTHOCTH MOXHO BLIYHCIIHTD
JanbHOCTL ropusonta (VI 2) H, ecnn ynobuo, npo-
BEDUTh pe3ysbTaT HENOCPEACTBEHHLIM H3MEpPEHHUEM.
HurepecHo onpenenuTh, CKONBLKO KBaJpaTHHIX BepCT
OXBaTHIBAET KPYro3op B HaHHOH TOYKe (CM. 3aMeya-
Hue k 3an. Ne 106).

[NoMowbio nanvueB MM CAMOJENBLHLIM YIIIOMEPOM
(VIII, 1) w™MoxHO H3MepsiTb Yrabl 3peHus H, CO-
06pa3HO € OOCTOATeNLCTBAMH, BBIUUCIAATH [0 HUM
nu60 paccrosuue, 160 pasMepbi OTAANECHHKHX NpeaMe-
T0B. [lono6HbIe e BHIyuCHeHHS eule ynoOHee BHIMOA-
HSITb NOJBL3YSCH ,ria3HHM napannaxkcom® (Ne 139).

B sicHu#t 3Be3gHHN Beuep NONE3HO yOeaUThLCS, UTO
yBenHyeHHe pasMepoB (YIJIOBHIX) CO3Be3auil  6an3
rOpH30HTa eCcTh He Oonee, kak OO6MaH 3peHHs.

Crosi B ANMHHON JleCHOW nNpoceKke, WHTEPECHO BhI-
YHCJIHTDH, KaK IaJeKO AOKHA HAXOINHTBCS Ta TOUKA,
rae ofe CTeHHl JieCa KaXyTC HOPMalbHOMY rnasy
CXOISIHUMHCS, T.-€. rCAe TNPOCBET — IIHPHHA TIPO-
CeKH — yCMaTpHBaeTCsi Mnoj yrsioM MeHee 1 (cp. 3ad.
Ne 92).

Bo3MOXHbI, HaKOHel, HA OTKPLITOH MEeCTHOCTH U
reoMeTPHYeCKHEe 3aHAITHA HHOrOo pona. Hanpuwmep:
pa3byUTh Ha MECTHOCTH INPSIMOYTOABLHHH TPEYroAbHKK
OONBIUHX Ppa3MepoB H Y6eAUTLCS H3MEpeHHeM (Lia-
ramy), uTo CyMMa KBazpaTOB KaTeTOB paBHAa KBaJpaTy
TUNOTeHy3H; yb6enHThCS, UTO TPH BLICOTH TPEyroJb-
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HHKa NEPECeKalOTCsi B OXHOW TOYKE; NMPOBECTH 60/b-
ILUYID OKPYXHOCTH (NOMOLBLIO OEYEBKH H KOJNHIUKA)
H HaliTH OTHOLUEHHE ee AJHHbL K JMaMeTpy; waiT#
= KaTaHueM KoJeca (Halpumep, BEJOCHNENHOI0); U30-
O6pa3uTh B Maciutabe mnaay COTHEYHOH CHCTEMBI,
HaliTY [OCTpOEHHeM Ha 3eMJje H H3MEpeHHeM ua-

ravu /5, V10, V35, 117, V¥ 165 (cm. N 140),

U T. 1.
MHOro HHTEpPECHbLIX Tem, 63 COMHeHHH, BO3SHHKHET

BO BpeM$l 3aHSITHH, BbIJBI-
HyTbié CaMHMH Y4YallHMHCH.

B 3akniouenHe oCTaHOB-
JI0Cb Ha HEMHOTHX npHu- A
Mepax.

134. (U3 ,AcTpoHOoMHH“ - =
Aparo). ;Habmonatenn B
HAXOAMTCA Ha OAHOM CTO-
pOHE pEKH, YEPEe3 KOTOPYIO
HeT HY MOCTa, HH Opona.
TpebyeTcsi onpenennTs ee C\
LIHPUHHY .

Pe e vue. , JIn-3T0r0 Yepr. 34 K 3ax. Ne 134

MH BH3HpYEM KakoH-au60

npeamer A, HaXOmAUIHIICS Ha NPOTHBOIONOXHOH CTO-
poHe peKH (HanpumMep, CTBOA IepeBa); NYCTb AHAMETD
ero BuzeH U3 B nox yriom B 1°. 3atem Habalo-
JaTeNb ynansieTcs OT nepBoro MecTa HabJaoJeHHs 10
HanpapBJeHH0 npamol AB, noka He NOCTHTHET TOYKH
(, W3 KOTOPOH CTBOA NepeBa A BUIEH INOJA YIJiOM
BIBOE MEHLWIMM, ueM H3 B. B aToi TOuke paccrosHue
oT ‘nepeBa OyieT BaBoe Ooibilie, 4eM B NEpBOH, cCle-
noBatenbHo B(!=AB, CTouT TONbKO U3MEPHTb pac-
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CTOstHUE (", yTOOLI NMONYYUTL PACCTOSTHHE IO HENPH-
CTYITHOHM TOYKH !, WA, 4TO TO Xe camoe, MHIHPHHY
PEKM, BOBCE He [epexonst yepes Hee“.

135. Hadirn wHpney peku. nonp3ysich Tpeyroib-
HHROM (J€peBSTHHBIM) C yriiom B 30°.

Pewenune. llomectuB Tpe-
yroiibHuk ADB(" (yept. 34) tak,
yTOOBl, BH3NPYR BAOJNb THIOTE-
HY3bi, BUIETDL TIpeIMeT [ Ha npo-
TUBONOJOXKHOM Oepery, CTaBsT
Bexy F’ Ha npomomxkeHHH .1(' B
TOYKE OCHOBaHHSl TNePIeHIHKY-~
aspa u3 K Ha AF. PaccrosiHHe
Al -=1,2 AE. Tak kak AF Mox-
B HO HM3MEPHTh HENOCpenCTBEHHO,

TO OlIPeNensieTcss M pacCTOSHHE
AFE, OTKYHa HETpYAHO yixKe
F' uaiitu LIMPHHY PEKH.

AT C 136. [Ipn 3emaemepHOlt pa-
6ore norpebomanocb NPOAOJ-
MHUTb NPSAMYIO JHHHIO 3@ NPEIsiT-
CTBHE, KOTOpOE HeNb3s 060MTH, —
HanpuMep (4epT. 36) NPONOMKHTD
1psiMy1o AB 3a peky, ip4 4eM B HanpabJenud ADB uepe3
pexy BH3upoBaTb Henb3si (Memaer 3aanue (). Kax
3TO BbIOJHHUTE ?

Pemenue. Uepes npoussonbuywo touky .Y npsa-
MOit AB npoBOAMM NEPNEHIHKYAsip, HA& KOTOPOM, MO
o6e ctoponn npsmoil AB oTmepsieM paBHEIE PacCTo-
simus MN wn MO. Coenunsem N uw O c A u yepes
TOUkH .V u O NpOBOAHM TNIPSIMBIE, NEPIEHAUKYJISIDHBIC
K AV u AO. Jlerko joxaszath, 4TO TOYKa nepece-

" Yepr. 35. K 3an. 133.
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yeHus! X P no/mxuHa nexarh Ha NPOLOMKEHHH TNPAMOH
4B ¥ yto npamas, Aeasias yroa P nonosam, cosmna-
Jaet ¢ npaMod AB.

137. M3aganu Bunen psnx TtenerpagHubix CTONOOB,
JUHHS KOTOPLIX TSAHETCS NePnesukyJsipHO K Jyuy
JpeHHs — MpsiMOH JIMHHHA, TIpOBeI€HHOH K HeHd H3
riasa HaOmwopxatens. PaccrosiHue Meway AByMs CO-
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Uepr. 36. K sam \: 136.

CeHUMHA CTONM0aMH (06bIYHO 25 caXeH) BHJHO NOJ
8]

yrnom B 4! 2°, Kak Beauko paccrosiune ot Habualo-
patensi po tenerpadHoit JHHHHU?

Pemenue.

_Q.flé_%;fbo - 318 caxeil.

138. ToBapuniit BaroH, BUAKMbLIA BaMM BA&NH, KaK
pa3 MOKPLIBAeTCS! MO [LHPHHE HOI'TEM YKa3aTeAbHOro
naibla Balled BHITAHYTOM pykH, 3Haf, 4TO IUMPHUHA
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BarOHa 3 CRXEHH, MOXeTe JH Bbi MNPHOIH3UTENBHO
onpesesuTb paccTosiHMEe OT BaC A0 BaroHa?

Pewenune. Tak kak HOroTb YKa3aTelbHOro
Nnajblla BHTAHYTOH PYKH YCMaTpHBAeTCA IOA YriaomM
B 1° (cM. cTp. 104), TO BaroH Haxo/uTCH HAa PacCTOSAHHI
3 .57 = okono 170 caxen.

139. I'nsins Ha nanen npoTtanyToil BHEpen pykKH
nornepeMeHHo MpaBbiM H JIeBEIM rJ1a30M, Bbl 3aMeyaere,
YTO OH [IOKDHBA3eT pPa3JHYHBIE TOYKY OTIaJeHHOI 0

Hepr, 37. K za1 Ne 139,

npeaMetra. 3Has pacCTOSHHE MEXAY 3payKaMH rjas
(6!'/2 ¢.v) H M3MEPHUB PaCCTOSIHHE OT TJa3 N0 Nanbia
B ONHCAHHOM INOJOXEHHH, KAK BOCI0Jb30BaThCSH 3THMH
JAaHHBIMH [OJ8 OUEHKH pPacCTOSSHUAl HJIH BeJIHYHHKI
OTHaJIeHHOro npeamerar?

Pemenune. Ecan ua vyepr. 4 u B uH3obpaxaior
noJoxeHne 3paykoB Habatoparens, a O -— nonoxeHue
naibua, o C # D OyayT T€ TOYKH OTHAJEHHOTO
npenMeTa, KOTOPbIE TOKPLIBAIOTCS NaJblLeM TPH pac-
CMaTpHBaHHH €ro KaXIBM rJa3oM B OTAEIbHOCTH.
M3 nopnobuss tpeyronbuukoB AOB u COD umeem
(OF 1 OFE — BLICOTH)

OoF  OF
(D AR’
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Ecnu AR, paccrosuue Mexay 3pavykami, — 6'/2 cam-
TAMETpOB, a paccrosiupe OF =65 CcaHTUMETpaM, TO
OE _ 10, 1 chenoBaTeNbHO
AR Y A

=0,1 OF.

Otciona, 3Has ('/), nerko onpeneauts OF, a TakKe
na0b0pOT, — KaK BHUJIHO H3 CJEAYIOLICH 3apauu:

140. Kak panexko (npuGAH3HTENBHO) HAXOAMTCH OT
BAC TOBapHLIH BaroH, €CJ¥ KOHEl KapaHpaua, KO-
rOpbifi Bl OE€pXHMTE B TIPOTAHYTOH Bnepen pyke,
KaXXeTcsl npaBOMy rJja3y NOKpHIBAIOLIHM JIEBHH Kpai
BaroHa, a JIeBOMY rna3y — cepefluHy Barona? Jlnuna
BaroHa 4 cax.; pacCTosiHHe MexNy 3payxkamMu — €' 2 cau
paccTosiHde OT rjasa Ao .Kapannaiua — 65 c..

Pemenune. K3 pewrennss npeaniayueit 3aznadus
BHAHO, YTO TNOJOBHUHA JJHHLI BaroHa, T.-€. 2 CaXXeHH,
COCTaBNNeT !/lo PACCTOsHUA' ero A0 Habnwogatens.
3HayuT, BArOH HAXONHTCH B pPacCTOAHHH 20 CcaxeH.

t41. TlocTpoeHyueM Ha MECTHOCTH H3BJAEUb KOpPEHb
KBagpaTHHIA #3 165,

Pewernue. Pasnaraem 16D Ha gBa MHOXHTEJSs
15 u 11 u ormepsieM Ha npsmod AB =150 warosB #,
nanee, B('=110 waros. enum .{C nononam (uiu
npolle, OTCUHTHIBAEM OT TOYKH 3 B CTOPOHY HAJHH-
noro orpe3ka 20 MIaroB) H H3 NOJYYEHHOH TOYKH ()
3acexkaeM paauycoM O(' nyry Ha neplneHmuKyJspe
BD x A(': npakTHyeCKH 3TO JAenaeTcsl Tak, YTO K KO-
AHIIKY B () NpUBS3LIBAIOT 6e4eBKy nauHow 130 maros,
M MepIHK, MAEepxKa TNPOTHBONOJOKHBLIK €e KOHEL B
pyke, ujaeT u3 B mno aunud BD no TOit TOYKH .V,
nanee KOTOPOH HATAHYBILAsIC BEPEBKa ero He NMYCTHT.
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Yucao waroB B orpe3ke KN, peaennoe na 10, ecto
HCKOMBI KOp2Hb (LO/KHO NOJYYHTLCS B Pe3yabTarte
128 waros, T.-e. /165 =128

D
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Yepr. 38. K 3aa. Ne 111,

K 3agauam, 6oaee uai MeHee TeCHO CBA3AHHBIM C
IKCKYPCHAMH, OTHOCATCA TaKkKe CAeRyHOLlHEe, paccMo-
TPeHHHE Bbillle ynpaxuedusd 3TOH kHMrH: NeNe 9, 13,
16, 22, 26, 29, 33, 34, 63a, 65, 80— 84, 85 (u 3ame-
HaHKe K HeMy), 86, 92, 94, 95, 96, 101, 102, 104.

)
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