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B. A. Kopmamos. Hasuraunonnag cuernast anneiika HJ-10
(mocobre nJa JETHOrO coCTaBa)

B kuure pawo onucanue ycTpoficTBA H Ha3HAUEHHS INKAJ
HaBUTalMoHHOHK cuerTHOll Juuelikn HJI-10, apasomelica naas-
HeHIIMM ycoBepriescTBoBanneM juteex HJI-7, HJ-8 n HJI-9.
Ha 6oapmom 4ncse npumepoB nokaszan [OPSAOK pellieHHs
.opH nomown HJI-10 3agau, BeTpeuaiomuxcsl B mpakTHUeCKOH
paboTe JeTYMKOB H ITYPMAaHOB.

Kuura npenwasnauena nOJs1 JIETHOTO COCTaBa BCeX PONOB
aBHalHH, KYpPCaHToB M cJyllaTe/ied aBHAIMOHHBIX BOEHHO-
yueOHHX 3aBeleHni,



BBEJ EHHE

HaBurauuonnas cuerHas Jupefixa HJI-10 mpen-
HasHaueHa AJIf BHINOJHEHHS HEOOXOXHUMBIX pacue-
TOB B NOJ€Te M Ha 3eMJie NIpH TOArOTOBKE K IIO0-
Jgety. Ona o6jagaeT pagoM AOCTOMRCTB. [lpu
CPaBHHTEJbHO HeGoJbIIMX rabapuTax CcueTHAd JIH-
HellKa MO3BOJIAeT HMOBOJBHO NPOCTO H € JOCTATOY-
HOH JAJS IpPaKTHYECKHX BBIUHUCJACHHHA TOUHOCTBIO -
pewaTb GOJNBIIMHCTBO 3324 IO CAMOJIETOBOXKICHHUIO,
GomGoMeTaHH0, BO3AyLWIHOH cTpedble U T, 1.

BnepBnie  HaBHraumHMoHHas CueTHafd  JuHelika
C NPAMOJHHEHHBIMH IIKaJaMH Obljla 1npejjoxefa
B 1923 ropgy coBeTCKMM KOHCTpyKTopom B, I'. Hewm-
yunoBbM., B 1927 roay mrypmanom BBC UYepno-
mopckoro Quora JI. C. ITonoBbiM 6bljia CKOHCTPYH-
poBaHa IepBas yHHBepca/JbHAs HaBHrAUHOHHASA
cueTHafl JHHeHKa, KOTOpas MO3BOJAJA yKe NpOH3-
BOJHTb PaCYeThl ¢ YUeTOM METORHYECKHUX OMHGOK
0apoMEeTPHUIECKHX BBLICOTOMEPOB H a3pojHHAMHUYE-
CKHMX yKasaTeJiell CKOpOCTH,

B c¢Bg3u ¢ coBepmeHCTBOBAHUEM CPEJCTB CaMo-
JIETOBOXK/JEHHUSA 3Ta JHHelKa 3HAYMTEJbHO H3MeHs-
Jach W uMesa pasaununble Mojuduxkauuu. Ilo Ha-
cTosilllee BpeMs OHA OCTaeTcd HeOOXOLHMBIM CUET-
HBIM HHCTPYMEHTOM IWITYPMAHOB M JETYHKOB H CJY-
KUT AJA NpHOJIHKEeHHEBX BBIYHCJEHHI,

OnuchiBaeMasi B JaHHON KHWIe HABHTAUMOHHAsA
cdyernas Juneifika HJI-10 aBiferca pajbHeRuM
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yCOBEPINEHCTBOBAHUEM TPEAINECTBYIOIIMX BapHaH-
TOB uuneek srtoro tuna (HJI-7, HJI-8 u HJI-9).

KpoMe 3apau, KOTOpH€ MOTJM pelilathcs Ha
NPeXHUX MOJEJISX HAaBUTalHOHHON JauHehkH, HJI-10
JOIOJHUTENLHO 00ecrednBaer:

1) onpepejenue HCnpaBleHHOH BO3AYIIHOH CKO-
POCTH 11O NOKa3aHHsAM KOMOMHMPOBAHHOIO yKasa-
teqd ckopoctu K¥YC-1200;

2) pacyeT 3JEMEHTOB pa3BoOPOTa CaMOJETa;

3) omnpefenenue NPOHAEHHOTO CaMoJeTOM NyTH
3a BpeMsl oT 1 MuUHYTH (cexyuanl) mo 16,6 uaca
(16,6 MHHYTH);

4) u3MepeHHe PaCcCTOSHHIA Ha Kaprax;

5) onpepedieHHe HCIPaBJACHHBIX 3HAUEHHH BHICOT
0 nokasanusaM 6apOMeTpHYECKOTO BHICOTOMEPA [0
24 000 &,

[Tpu nomomu Jnueitku HJ/I-10 spaunTeabHo ynpo-
1IaeTCA TakKXKe DelleHHe 3ajad IO BO3BENEHHUIO 4u-
ce.' B KBajfparT H H3BJEYCHHIO KBaAPATHBIX KOpDHEil
U3 HHUX, peuleHHe KOMOMHHMDOBAHHBIX 3a7a4, B Ko-
TOPHX OJHOBPEMEHHO IIPOHCXOAHUT YMHOMXKEHHE W
JeJleHHe Kak 4HCes, TaK H TPUTOHOMETPHUECKHX
¢GbyHKIOHA YIJIOB, BO3BeAeHHE B KBajpaT, H3Bjeue-
HHE KBAAPaTHOTO KOPHS U T. I,

B nepBo# riaBe JaHO KpPaTKoe ONHCAHHE yCTpOii-
CTBa W Ha3HAYCHHS IKaJ HABUraumHOHHOH cueTHOMU
auuelixn HJI-10,

Bo BTOpoii riaBe Ha ZOCTATOYHO GOJbUIOM UHCJE
IpuMepoB IIOKa3aH TIOPSAOK pPeUIeHUST OCHOBHBIX
3ajau, BCTpedaloliMxcd B IpakTHYecKOH paGore
JEeTYHKOB U UITYPMAHOB.



'maBa nepBad

YCTPOHCTBO HABWUIALMOHHOW CHUETHOW
NWHE#KKW HN-10

—— —

OBIUHME CBEJEHUA

1, Tlpurpyn ycTpoiicTBa M pacueTa MmIKaJg CYeTHOH
JUReNKn

HaBurauuonnas cuernas Juxeiika HJI-10 mo-
CTpOeHa MO THUNY JlorapHQMUYeCKUX JUHEeK.

Kax wu3BecTHO, OCHOBHbIE CBOHCTBA JOTapU(pMOB
3aKJ09a:0TCA B CJeAYIOIEM:

1) Jlorapudm npousBefeHHs ABYX uuces] paseH
cymme Jorapudmos uHcell

lgab=Ilga-1g b.

2) Jlorapud™ 4acTHOro JBYX YHCeJN paBeH pas-
HOCTH JIOTAPH(PMOB IEJHMOro H AeJHTeJs

lg %zlga—-—-lgb.

3) Jlorapupm cTeneHu paBer JjorapudMy OCHO-
BaHMs, YMHOXEHHOMY HA [I0Ka3areJb CTelleHH

lga*=2lga (xBagpar uucia);

IgVE:-ZI—Iga (kopeHb KBafApaTHBI} H3 yuCia).
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Puc. 1

3TH cBOfiCTBA NO3BOJAKT 6O-
Jee CJIOXKHBIE MATeMaTHYECKHe
JefcTBHA € YHCJIAMH — yMHOXKe-
HHe U JeJeHHe, U3BJeueHue Kop-
H W BO3BeleHHe B KBajgpar —
3aMEHUTh MPOCTHIMHU AeiCTBUAMH
C UX JIOTApHEMaMH — CJIOKEHHEM
H BblUMTAHHEM OTPE3KOB IIKaJ,
Ha KOTOpbIX HaHeCeHHl B Ompese-
JeHHOM MaciiTaGe 3HAUEHHS J0-
rapudmoB yucen (puc. 1).

Kpome TOro, y [ecATHYHBIX
Jorapu¢MoB (Jorapu¢Mel, OCHO-
BanueM KOTODHIX ABJAETCA UHC-
ao 10) ManTHcchl Jorapupmos
yucen N, 10N, 100N u T. x. paBHbl
MeXAy co6odl. 3TO mno3BoJser
Ha BCIO IJIMHY JHHEHKH HAHECTH
IKANY ¢ OAHUM HJH ABYMST — Tpe-
MA paBHBIMH HHTepBaJjamu OT 0
Ao 1 (ot lg 1 go 1z 10), onudpo-
Bath ux (0T | mo 10— nepBuifi
uarepsad, or 10 1o 100 — Bro-
poit 1 ot 100 zo 1000 — tperuii)
H [10Jb30BAaTbCA UMU JJIS JHOGHIX
YHCeJs, BeJIHYHHA KOTOPHIX KpaT-
Ha 10. Tak, geqenune 60 mKajn 1
(cM, puc. 3) MOXKHO CUMTATh PaB-
HeiM 0,6; 6; 600 u 1. Z.

Tlpu HaJWYHH HECKOJIBKHX HH-
TepBanoB  (IepPHOAOB)  ympo-
U1AeTCH  YCTAHOBKA HCXOTHBIX
BEJHYHH U OTCUET De3yJbTaToB
(ogEuM nepeMelleHHeM JBHKKA),
HO TpH 3TOM JJEHHS UIKAJK
CTAHOBATCS MEJbYE H TOYHOCTE



oTcueta CHUXKaercd. [ToaTOoMy, eciu BBIUHCJEHHA
He CBSi3aHB! C pElCHHEM CIeLHaJdbHBIX 3ajay (me-
pecueT npubOpHOH BHICOTB, CKOPOCTH H T [1),
Jydie IOJIb30BAThCs HIKeJa0d ¢ Hanbosee KPYNHBIM
maciurabom (wkaast 14 u 15),

O6biuHO 3a HawaJo JorapupMuueckofl IUKaJbl
Gepyr 1, Tax kak lg 1==0, a BeJuuuHa HHTEp-
Baja (MaciiTal UJHM MOZYJb WIKaJab) BeIOHpaeTcs
B 3aBHCHMOCTH OT pasMepoB JHHEHKM M 3ajaH-
Ho#i ToumoctTM BbuucJenuil. Hanpumep, Ha Ju-
pefixe HJI-10 no Bcefi pJjMHe HaHeceHH TPH HH-
Tepsaga or | ao 10 (wkamer 1, 2, 5) ¢ momy-
geM M=84 um, nmonropa uHTepBaja (ikajaa 6)
U Jaxe vacTd uurefBajos, OObTHO 5TH WIKAJbL
HUMEIOT pasMepHble BeJUUMHBl U CJyXaT [Jf cle-
LIHAJbHBIX LeJeil,

B Takux cJayuasix HauaJo WIKaJb BBIHECEHO
3a TipefleJbl pa3MepoB JIHHEAKH B TaK Ha3biBae-
MBIl ycsoBHBI «HyJab». Ero mnoJoxenue 3aBH-
CHT OT pacnoJoXeHus WIKaJ JHHEHKH HJH OT
TOro, Kakod ywacTok WIKaJbl HEoOXOLHMO HCIOJIb-
30BaTh,

Cieayer uMeTb B BHAY, 9TO YYacTKH JoOra-
puMHUeCKHX IUKa/]l HMEIT HepaBHble [JeleHHd,
Hanpumep, geneaue or 1 xo 2 (or 10 ao 20)
HepaBHOUGHHO jJejeduto . oT 8 go -9-maum or 9
Io 10. dto obbscusercs cBoicTBoM Jorapudmu-
yecko#l - hYHKUHH, KOTOpas HU3Meusiercsd HepaBHO-
MepHO ¢ u3MeHexuem Besnuuusnl ot ! Ao 10 (ot 10
mo 100 1 T A.).

2, Konctpykuns cuerHoil Jureiikn -

Jluuefika HJI-10 (puc. 2) HMeeT TpPU OCHOBHHIE .
4acTH: Kopnyc I, ABHXKOK 2 W BHBHDPKY S, )
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.Kopnyc JnmefAKH COCTOMT U3 JABYX GPyCKOB, H3-
TOTOBJIEHHBIX M3 BBHIAEPKAHHOLO AEpeBa, CTOHKOrO
X HM3MeHeHHIO TeMIepaTyphl u BjaxHoctu. C ofoux
KOHI[0B OPYCKH COeIHHEHB JBYMS METaJLIHYECKHMH
ckpenamu 4. Onun u3 GPYyCKOB HMeeT Kocoil cpes.

JIBUXKOK, H3rOTOBJEHHBIH H3 TOro XKe JepeBa,
€ HEKOTOPBIM TpeHHeM MOXKeT NepeABUIaThes MeXIY
6pyckaMu kKoprnyca OH ygepXuBaeTcs OT BbINaje-
HUS CHeyHaJbHBIMH CTONOpaMy,

lkanbl cnenmasibHO# Kpacko# HaHECEHB CIOCO-
6om rayGoxkoro THCHEeHHA Ha GejloM neJIyJoHie
(1AM Ha NeNJIYJIOUAE, COAEPHKAILEM JIIOMHHECH-
PYIOIMA COCTaB) M HAKJEEHH Ha KOPNyC M IBHKOK
JUHEeHKH,

Busupka ¢ JByX CTODOH OXBaThiBaeT KOPNyC JH-
HeHAKH M MOXKET nNepeiBudraThcs BHOJb HEro, MOo-
CTOAAHHO NpPHUXHMasichb K OQHOMY H3 OpycKoB Kop-
nyca npu moMowu mnebGoJgbiuoit npyxuusl, PaGouast
YacTb BU3HPKHU M3rOTOBJEHA K3 I[IPO3PAUYHOTO LeJ-
Jiyjounga, W Ha o6GeHX CTOPOHAX €€ MepHeHJUKY+
JAPHO LIKaJay HAHECEHB DPUCKH.

JIHHem(a UMeeT CJeyIoLiHe pasMephl:

— nmauna— 29,8 cu;

", — mupuHa (M0 HuXKHeH uHacTH)—4,3 cu;

— roamuna (6es Buaupku) —0,9 cu.

3. kanel auneliku, HX Ha3HauyeHHeE
H NOCTPOEHHE

Ha cuernofi nunefixe HJI-10 umadeceno 16 BhI-
YUCJUTENbHLIX 1IKaJ, CJAYXKAWUX AJIS DEleHus pas-
JIH[IHbIX 3&,113‘1 nu 0}1Ha MaCIHTa6Ha‘r'[ MI/IJIJIHME‘TpO-

1IKaJ1 uoxasaHu B TaﬁJIHue ¥ Ha puc. 3.
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Nanupe wxkaa HJ-10

llena aeaenuil mo uuTeppany

jLis:¢: 1154

E HaumenoBauue (HazHaueHue) MKAND! Hntepsaa mxann
'? HauMenbman HanGoabwan
2
1 | Paccrosinue (k1) —ckopoets (km/uac) |1—1000 km (xkmfuac) | 0,1 m (kmjuac)| 20 &m (kajuac)
2 | Bpems (B MUH. HIW CeK) . . . . . . 1 cek.— 16,6 mum. 16 cexk. 0,5 wmum.

Bpems (8 wac. mat MitH) . . . . . . 1 Mun.—16,6 vac. 10 cek. 0,5 uac.
B3 CHHYCH .« v . e e e e e e e e e 5—-90° 1° 10°

(80—175%)
4 TAHPEHCBT v v v v 4 e v e e e e e 0,5—85° 107 1°
5 | Paguycsl pasBopoTa — PacCTOSHIT —
BBICOTBl v « « = o s s« 0 = s 1—1000 & (kn) 0,1 m (xm) 20 M (kM)

6 | Illkasna kBajpatubix Kopued . . . . . 1—-31,6 0,1 0,5
7 | Cymma temmepatyp fo+4ty . . . . . Or +90 go —120°| 10° 100
8 | HMcnpapjenuas BHCOTA .« . . . . . . 400—12 000 50 m 200 x
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Lena geaeunt mo HHTepBAAY

LKAaXbL
E HaumenoBanne (Ha3HageHe) uIKaan HHTepBaa umikanu
E HAHMEHbIIAS Hauboxbmasn
2
9 | Brcora no npufopy . . . . . . . 400—12 000 x 50 n 200 «
10 | TeMmepaTypa Wa BHICOTE I BHICOTHI
Gonee 11000 4 ., . . ... Or —30 mo —75° 52 5°
11 | Temmepatypa ua BhicoTe 148 CKO-
POCTH « v o v v v v v 0 v o v & Ot +4-30 no —70° 10° 10°
12 | Buicota no npuGopy (kM) « « « .+ . 0—12 xm 0,5 xkm 0,5 xa
13 | Bricora no npubopy (xam) nast KYC 0—11 xm 1 &n 1 kn
14 | HenpasienHas BHICOTa M CKOPOCTH . . 12—25 xn 20 m 200 u
100—1400 x#/uac 2 kmjuac 20 kmfuac
15 | BhicoTa U CROpOCTb mo npubopy . . . 12—23 xkm 20 m 200 x
100—1200 sm/uac 2 km/ual 20 xm/uac
U6 | Ulkasa nmonpaBok K TepMoMeTpy 4t° 0—51° 1° 59
17 | MacwtabHasi MHATHMETPOBAs IUKaJla 0—25 cm 1 mm 1 mn




3HaKM ¥ MHJEKCH, HaHeCEeHHble Ha JuHeliKe
(puc. 3)

n=3,14  — OTHOWCHKE JJIWHL OKPYKHOCTH
H K NuaMeTpy; HaHeceH Ha mKaJe I
U MOKeT HCTOJb30BaThCs AJA pe-
HIeHUA 3aJa4, CBA3AHHBEIX C ONpe-
JeJeHReM JJAWHB OKPYXKHOCTH;
t3eo — HageceH Ha wmKajae 1, CAyXHT
: JIsl ONpeJelieHusl BPEMEHU pas-
BOpOTa caMoJsera Ha 360°%
©) — Haneced KpacHoll Kpacko#l Ha
mKajge 2, CAyXUT Jud  Tepe-
BOja CKOpOCTeld, BhIpaxeHHBIX
B xM/uac, B wmfcex u oOpaTHO,
COOTBETCTBYyeT jenenu 36;
A — HaHeCeH KpacHoil Kpackod Ha
HiKaJje 2, CAYXHUT JJs pelleHud
3ajady, CBA3aHHBIX C OmNpelede-
HHEM BpEeMeHM noJieTa, npoijed-
HOrO paccTofHus M NYyTeBOH
CKOpOCTH, COOTBETCTBYeT [eje-
HHlo 60 wMmuuyt uaM 1 uac
(60 cekyun uau 1 muuyTa);
— HAHeCeHbl Ha IuxaJje 2 U MOryT
HCNOJbL30BaThCH Kak Hayajbhble
UJIM KOHeuHble IITPHXH HILAJbI;
® — HaHeCceH KpacHONl Kpacko# Ha
mkane 4 ¥ CAOyKHT pJs  pelie-
HHA 3a4ay o oapejeseHHio pa-

A”yca pasBopoTa CaMmoJeTa;

\J -— HaHeceH Ha WKajge 4, COOTBET-
CTByeT JejeHuio 45° ¥ uCROJb-
3yercd JJIS  pelueHud  3alad,
B KOTOpble BXOJHT TPUTOHOMET-
pHueckde (PyHKUUHU YIJIOB;

I



3

@ — HaHeceH Ha JBHXKe [ojJ LIKa-
JOfl 7 B CAYXHUT 1/ pelienus 3a-
Jad O OnpejeseHRIo NOKasaHui
6apoMeTpHYeCKHX BBICOTOMEpPOB
. B noJieTe g0 BoicoTel 12 000
@ —— HaHeceH Ha uwKaJjae 12 u cay-
KUT 8 pemeHud 3ajad 1o
onpeje/eHnio nokasanui 6Gapo-
METPHYECKHX BbICOTOMEPOB B IIO-
Jete aJad Bbicor Oogee 12 000 x;
fio00 — HaHeCeHH Ha WKazaax 14 u 15 n
cayxat ajas o6ozHaueHHs jecs-
THYHHIX HHTEPBAJOB LIKaJ, HC-
NOJAB3YIOTCH [l YMHOXKEHHS H

JIeJeHUud YuCes;
10° — JeJeyue wxasbl 4, HCTIOJAB3YETCS
IpH pelieHHH 3a7a4 0O onpeje-
JEHHWIO BpeMEHH pasBopora ca-

MoJsieta Ha 360°.

[ peuledns 3azad HECKOJpXO LIKAJ JIMHEHKH
HJI-10, kax npaBKJO, HCNOJb3YIOTCH OHOBpPEMEHHO,
I[igaJbl, OpH NOMOLIM KOTOPhIX NPOH3BOJAAT pelle-
HHMe 3ajay DO onpegeteHHnM ¢opMyJaM, Ha3bl-
BalOTCH CMeXHbIMH., QOOBYHO OHH DOCTpPOEHbl DO
OJIHOMY 3aKOHY u B opnoM Mmaclirtabe,

PaccmoTpuM moc/enoBatesibHO HasHAY€HHE H NO-
CTPOEHHE BCEX CMeXHbIX [Kaa JauHedkH HJI-10,

Ikaael 1 —paccTosiHue (KM)—CKOPOCTDH
Kmfuac,2-—~BpeMs (B MHUH, HJH CeK.)—BpeM4
(B wac. HJB MHH.) B OCHOBHOM CJHY¥aT jJis pe-
WeHua GopMyJibl

S=Wt, (1)

rge S — paccronuue B KM (M),
W — nytesas ckopocTb B xafuac (r/cex);
t — BpeMs 10JeTa B 4ac., MHH, HJH CeK.
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Ecan mposorapudmuposats dopmyay (1) u yMmHO-
XKUTh €€ NOWIEHHO Ha BHIOPAaHHbIH MOJYJ/b IIKAJIn M
(s mkansl 1 u 2 M =84 mx), noiyuum dopmyay,
10 KOTOPOil NOCTpPOeHbl mxajsl 1 u 2,

841gS=2841gW + 841gt. )

Ha kopnyce nnHefiKn Ha HemoABHXHOU wxaje 1
B onpejaeNeHHOM MacliTafe HaHeCeHbi ACJEHHS, CO-
OTBETCTBYIOIIHE 3HaUeHHIO JorapudMOB HHCEJ OT
1 no 1000, uMewI¥X pa3sMepHOCTb PACCTOSHHS B M
WIK KM W CKOPOCTH B KM/4Gc WIN M/cex.DTH 3HA-
uenus 8 10,100 ¥ T. 1. pa3 MOXKHO yBeJHUMBATh
und ymeubmaTb, Ha uuxkuell mopsuuoil mkane 2
(Ha pBUXKKe JUHEAKH) B TOM Xe Macurabe HaHe-
ceHbl JeJeHHs, COOTBETCTBYIOIINE 3HAYCHHIO Jora-
pudmos uncesr or 1 mo 1000, Ho ouubposaHHBE
B €IMHHUAX BpeMeéHu oT | MHUHYTH Jo 16,6 daca
nap ot 1 cexkyuapl jgo 16,6 MuuyTel, B cepepnne
IUKaJIbl HMEETCS BbIIEJEHHbIH MHIEKCaMH u
JMECATHYHBII MHTEPBAaJ, KOTOPbIM TOJAb3YIOTCS OLHO-
BpeMEHHO cO wKaaod 1 Tpw yMHOXKEHHH M JeJe-
HuH 6e3pasMepHLIX BEJIHUYHH,

Ha puc. 4 noxasana cxema peuweHds 3azgad
0O 3THM LiKajaM, 3HAuYeHHE TyTeBOH CKOpOCTH
W xkm/d4ac ycraHaBaAMBaeTCs M OTCUUTHIBAETCH TIO
mxate 1 mpotus mHuexca A\, ecim spems Gepercs
B MHHYTaX WM 4acax, jaubo TporuB uHpekca @),
ecan speMmst Gepercs B ceKyHjax.

Ikanst 3—cuHycb, 4—TaHTEHCH H
S5—paxnyce pa3sopoTa—paccTOdHH F—
BH COTH TpegHasHadeHbl A4 penieHus QopMyda

S=Htguw—mna mganax 4 u 5 3)
S;=H sin« — na mKanax 3 u 5, 4

13
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tae S u S;— paccrosiHHe B M WIH KM
H — BBICOTA B M WJIH KM
@ — yroJl B rpaf.

Macwta6 nocTpoeHnsl 3THX WIKAJT B3ST TOT XKe,
4to W Aja wxkad 1 » 2, Ecam nponorapudpmupo-
BaTh BuIpaxenud (3) u (4) # YMHOXKHTH HA MOAYb,
nojtyuuM paboune ¢opMysibl AJIS MOCTPOEHHS IIKAJI

84lg S=284I1gH 1+ 841igtgx; (5)
841g S; =84lg H + 84 1g sin a. (6)

Ha nenopBuxXHON wkane 5 Ha Kopnyce JHHelKH
HaHeCeHw JEJEHHf, COOTBETCTBYIOIIHE 3HAYEHHIO
Jgoraputdmos wuces or 1 go 1000 (ukana 5 opuua-
KoBa €O WKaJoH 1), KOTOpble MOMKHO TpHHHMATb
3a PaccTOAHUS, BHICOTH M pajguychl pasBopora <a-
moJeta B M WK kM, Ha JgBUKKe HaHEeCEHHl Jora-
pudMpl 3HaueHHd TaHreHcoB yrioB or 0,5 1o 85°
(mxana 4) ¥ jorapudmel 3HadeHBH CHHYCOB YIJOB
oT 5 a0 90° mim or 175 no 90° (wkana 3).

Ilkara 6 saBafeTcd [ONOJHHTENLHOA U MOXKET
UCTIOJIL30BATHCA COBMECTHO €O wkKanamu 1, 2,3,4u 5,
Cna mocTpoesa B 2 pasa KpynHee no Macwmra0y,
T, € HMeeT MoAyJs M= 168 »u u ee gejleHHs COOT-
BETCTBYIOT 3HaueHusM jorapudmos wucexr or V 1
go V1000, T. e, ABASIOTCA KOPHAMH KBajpaTHHLIMH
BeJIHUNH, HaHEeCEHHHX Ha MKaJjax 1 u 5. Ilxamaa 6
CJIYKUT /S peleHus 3ajad Mo ONpeJeseHHIo pa-
JUyca pa3BopoTa caMoJieTa, /s H3BJedeHHS Kop-
Hell KBagpaTHBIX H3 UHCEJ MW BO3BEJEHHA MX
B KBajpaT, a TakMke HCIOJb3YeTcs INpH pPEIUEHHH
KOMOWHBPOBAHHBIX 3ajad.

Ha puc. 5 nokasana cxeMa pelmleHHs 3ajgad no
mkajtam 3, 4, 5 u 6

IMkamnt 7—cymma temneparyp (4 tn),
8 —ucnpasgeHHas BBCOTa, 9—BHCOTA

14
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fio npubopy M HHJEKC CllyXKaT AJs Tepe-
cueTa noxasaHuil 6apoMeTpHYECKHX BHICOTOMEDOB,
NOCTPOEHHBIX Ha NpHHUUNE 3amepa CTATHYECKOro
JaBjeHHs BO3JyxXa Ha BBICOTEe ToJe€Tra, B HCIpaB-
JEeHHOE SHauYeHHe BHICOTbI C LEJALI0 y4era MeTOA -
yeckoil ownGKY BbICOTOMepa, SBJSIOINEHACH CJef-
CTBHEM TOro, 4to fakThueckasd cpegHas TeMnepa-
Typa CToJ0a BO3JyXa HE COBNajaeT € pacueTHoil,
TpUHATON JJ TMOCTPOEHHA IIKAaJbl BHICOTOMEPA TO
YCJOBHSAM MeXIyHapoAHOH cTanaapTHOi aTMocdeps
(MCA). 3apgaua mnepecyeTa BHICOTH peUIa€TCA IO
dopMyne

Hxp Tyop — 93 Hxp

raie H — ucnpap/eHHOE 3HAYEHHE BBICOTHI;

H,p,— BBICOTA T0 mpHGOpY;

T o, — CpepHAf a6CoMOTHAs TeMnepaTypa cronba
BO3/1yX4;

I’ — BepTuKaJbHLIT TeMnepaTypHHIil FpafHeHT,

paBubiii 0,0065 rpag. Ha 1 M

T, —CTaujgapThas TeMmmeparypa y 3eMiw,
paBHasa 288°,

Ecnun npoaorapudmupoBats dopMyny (7), yMHo-
KHTh ee TOWIeHHO HA MOfyJb wKamsl M =140 uu
1 0003HAUNTH BhIpaXKeHHe

Hup

r .
Tyen — 5 Hup

yepes o, TO TOCJe HeKOTOPBIX npeoGpasoBaHui mo-
ayuuM ¢opmydy AJs TocTpoenna mKar 7, 8 u 9

140 Ig H == 140 Ig © + 140 Ig T ey (8)

Ha BepxHeil HemoaBHXKHON IUKaje 7 HaHECEHB
Jorapudmsl 4HCes, COOTBETCTBYyIOIHE CyMMe TeM-
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neparyp Ha 3éwJe u Bhicote mosera t, -+ fy B gua-
nasone oT -+ 90 g0 — 120°, 3T0 HckJ/IOYaeT HEHyX-
HYIO Omepamiio mo onpegeleHHo cpexHell Temme-
parypsl, xoTopas Bmmnoansiiace ma HJI-7. Ha
mKaJse 8 Ha Kopnyce JHHEAKH HaHeceHbl JOrapugMel
THCeJ,, COOTBETCTBYtOIMEe HCIpaBjieHHOMY 3Haye-
HHI0 BHICOTH noJjeTra B JAuanasoHe oT 400 no
12 000 . .

Ha nmopsuxuofl mkate 9 (Ha ABHXKKe) HAHECEHDI
JIOTApU(MBl BEJHYHHLL ®, COOTBETCTBYIOILHE 3Ha-
YeHHUIO BHICOTH modera 0o npubopy ot 400 pmo
12 000 . .

Ha piuc. 6 nmokasama cxeMma peieHlil 3ajauid IO
mKanaam 7, 8 u 9,

xanet 10—remnepaTtypa gad BBHICOTH
6oaee 11000 u, 14—mucnpaBlieHHAasa BH-
cora B cKopocTh, 10—BEICOTA H CKO-
POCTHL MO NPUBOPY H HHIEKC @ CAyXaT s
nepecuera nokasanui Gap- MeTPHYECKHX BbICOTOME-
pOB B HCHpaBJleHHble 3HAUEHUS BbICOTHI AJS BHICOT
Gosee 12000 M c pesplo yuera MeTOARYecKOi
olnGKH, ABASIONIEICH CJlefCTBHeM TOro, 4To ¢ak-
THYecKas TeMmmepaTypa BO3AyXa Ha BBRICOTE HoJleTa
Gosee 11 000 » ue sABJAsieTcs NOCTOSHHOH H He
pasHa pacdetHoit 56,5°L], npumdAToill mjas nOCTpoe-
HHsI WIKAJABl BEICOTOMEpA.

3agaya nmepecuera BLICOTH B 3TOM CJydde pe-
maercs no ¢opmyne

T.,
H—11000= 557 (Hyp— 11000), 9)

rne H — nctyHHOe 3HAadeHMe BBICOTHI
H 4 — npuGopHoe 3HadyedHne BHCOTHI
Ty — aGcoJsioTnasi TeMIepaTypa Ha BbICOTe,

16 3ak. 476
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Jlorapudmupys ¢opmysay (9) H yMHOXKad Ha
MoayJb wKans M= 155, noayuum ¢GopMmyly Aajs mno-
crpoenust wkaja 10, 14 u 15

1551g (H — 11 000) = 155 1g (Hmp— 11 000) -
+ 1551g Ty — 1551g 216,5. (10)

Ha Bepxne#i nogBuxHol mxkane 10 HaHeceHEH Jo-
rapudmbl YHcelI, COOTBETCTBYIOIUHE TEMIeparype
Ha BBICOTE IoJeTa B guanasone or —30 go —75°1,
U Ha wKale 14 (BepxHAsd oUHPpPOBKA IUKAJBI) —
Jorapu®mbl UKCeJ, COOTBeTCTBYIOUIHE HCIpaBjieH-
HOMYy 3HaYeHHIO BLICOTHI B AuanasoHe oT 12 pmo
25 xu. Ha Huxuell HenogBu:KHOU 1ikaJe 15 HaHe-
CeHbl JoOrapu(Mbl 4YHCe], COOTBETCTBYIOIIHE 3Ha-
YeHHIO BbICOTHI No npubopy or 12 xo 23 xu (HHXK-

HAA OuH(POBKAa), YCTAHOBOUHBLIH HHAEKC @ co-

BMeliled ¢ JelledHeM HKajasl 12, paBHeM 11 xu,
Kpome Toro, npu nepecuere BLICOTHI lioJiera GoJee
12 000 » no sTHM mKaJgaM K 3HAYeHHIO BBICOTHI,
TCYHTaHHOMYy nNo mkanae 14, Hec6xopumo npuba-
BUTh monpaBky AH =900 420 (t,+ tx#) co cBoum
3HakKoM. BBejeHHe jaHHON IONpaBKH BLI3BAHO TeM,
4To (paKTHUYecKas BbICOTa CJOsi Tpononaysm (T, e.
BHICOTB!, ¢ KOTOPOH HaUHHAETCS NOCTOSTHCTBO TeM-
nepaTyphl) AJs cpefHuX HpoT paBHa 9000—13 000
U OTJHYaeTCd OT CTaHZapTHOH, KoTopast IIpHHSITA
IJS MOCTPOeHHsl IKaJjbl BLICOTOMepa MNOCTOSHHON
u paBHa 11 000 .

Ha puc. 7 nokasana cxemMa pelleHHs 3agay mo
wmkanam 10, 14 u 15,

Ikaam 11—TeMOepaTypa Ha BHCOTE
Aaf CKopocCTH, $2—BHCOTH N0 NpH-
Gopy (xkm), 14—AcnpaBleHHbEe BBICOTA H
CKOpOCTb, 18—BbICOTA H CKOGPOCTh IO
npu6opy CAyKaT AJsf nepecueTa NoKasyHHi aspo-

2 3ak. 476 17



AMHAMHYECKHX yKasatened ckopocTu (Tuna ¥C-700
uian YC-800), nocTpceHHbX Ha INpUHLUNE H3MeEe-
HHS CKOPOCTHOrO Halopa BCTPEYHOFO NOTOKA BO3-
AyXa, B HCIpPaBJCHHYIO CKOPOCTb C YYETOM METO-
anueckod omubxu npubopa H3-3a HECOOTBETCTBHS
dakTHUeCKOH NJIOTHOCTH BO3JyXd Ha BbICOTE pac-
YeTHOH NJOTHOCTH, IO KOTOPOH NOCTpOeHa IHKaJa
npubopa, YKasaTe/lb CKOPOCTH NOKa3biBaeT HCTHH-
HOE 3HAUCHHE JUlib B TOM CJydae, €cJH Macco-
Bast MJIOTHOCTL p paBHa 0,125 ke cex?cu*. Takas
MJIOTHOCTb COOTBETCTBYET aTMOCEEPHOMY [AABJEHHIO
P=760xn pr. cT. 1 TeMueparype Bo3ayxa t=15°L1.
ITo MoxeT OwTh NO YCJOBHAM MeXAyHapomHOH
CTagiapTHOH arMocdepsbl Ha BbLICOTE, paBHOH HYJIO,
-3ajlaya nepecuera CKOpocTH pemiaetcs no ¢op-

MyJe (-T_)O,S
Vaenp — Tew

11
Vip (1 —0,0226 Hyp)>58° (1)

rie Vienp — HCNIPABJICHHOE 3HAYEHHE CKOPOCTH;

V »p — CKOpOCTb, NMOKasbiBaeMast NpHGOpoM;

T — abcoioTHass TeMIepaTypa BosjyXa Ha
BBICOTE;

T ., — TeMnepaTypa BO3JyXa Ha BbICOTE IO
MEXKAYHAPOAHOA CraHgapTHoil aTMo-
cgepe;

H ,,— BbiCOTa NO NpHOOPY B KM.

T

Ecan 06osHauuTh BLIpAXEHHE I uepes3t,a Bbl-
cT

paxenune (1 — 0,0226 H,,) uepes f u 'mpojorapud-
mupoBaTs ¢opmyay (11), To ¢ yueroM MONyJH
M=155 noayunm d¢opMyny AJg NOCTPOEHHS LIKAJ
JHHeAKH:
155 1g Vienp =155 1g Vyup +77,51gt —
— 407,34 1g 1, (12)
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Wkanet 11 u 12 siBasmiofess  yCTaHOBOYHBIMH,
a mKajgel 14 u 15— OCHOBHBIMH, CJYXKAUIUMH AJs
CHSITHSL OTCUETOB onpejensieMux BenuyuH, Ha
mkajge 11 (Ha IBHXKKe) HaHECeHH JorapHpMbl Be-
JHYHHBL T, COOTBEeTCTBYIOUIHE SHAUCHHSAM TEMIepa-
Typbl BO3JyXa Ha BeicoTe 0T 4- 30 go— 70°LL. Ha
mKaJjge 12 (nmenogByXKHAs 1IKajga Ha KOpNyce JH-
HeflKM) HaHeceHbl JorapuMbl BeJUYHHH f, COOT-
BETCTBYIOLHE BbICOTE No npubopy ot 0 go 12 s,
Ha mkase 14 naneceH®l jgorapu®Mbl UHCEN, COOT-
BeTCTBYIONIHE HCNPABACHHOMY 3HAY€HHIO CKOpPOCTH
or 100 go 1400 xm/uac, a na mxkajae 15-—Jora-
pubMBL UHCEJ, COOTBETCTBYIOHIME 3HAUYEHHIO CKO-
poctn no npubopy ot 100 mo 1200 xa/uac. Ilepe-
CUeT CKOpPOCTH MO ITHM IIKaJaM BbINOJHAETCH Ge3
yuyeTa CUMaeMOCTH BO3[yXa,

Ha puc. 8 noxasaHa cxeMa pelwleHusi 3ajaufl
nepecuera CKopocTH no mkajgam 11, 12, 14
u 15.

Ilkana 13—BBICOTH 0O TpPpHOOPY (KM)
nnsa KYC coBmecTHO co mkajgamu 11, 14 u 15 cay-
JKHT JUJIf TlepecuyeTa noKasanuit KoMOMHMPOBAHHBIX
ykasaregefl ckopocTn (KYC) B MCNpaBIeHHYIO CKO-
pOCTb C YUETOM MONpPAaBKH HA TeMNepatypy Hu3-3a
HECOOTBETCTBHS (PAKTHYECKOro paclpejiesienus TeM-
nepaTypbl BO34yXa 0[O BLICOTAM CTaHAAPTHLIM
YCJOBHSIM DacnpejeseHHsi TeMnepaTypsl, N0 KOTO-
pbiM TMOCTpoeHa wxana npubopa, B KYVCax, B or-
JuyHe OT OObIYHHX yKasaTejedl CKOPOCTH, € MO-
MOLILIO @HEpOuAHOH KopoGxu coobulaeTcst gonod-
HUTEJbHBIH NOBOPOT BTOpOH (TOHKOI) CTpeske
yKasaTeJsi CKOpPOCTH C NOZHATHEM Ha BBICOTY.
STuM BBOJAMTCH NONpPAaBKa Ha HM3MEHEHHEe IJIOTHO-
CTH BO34yXa ¢ BbICOTOH M TNONpaBKa Ha CXKHMae-
MOCTh € yueToM ILIOTHOCTH BO3AyXd.

2% : . 19
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MsBectno, uro mkajsa KYC mnoctpoema no
topmyane

K—1
Vac=1/ % ReTu, (2 +1)7=1] 19
K—1 H

rie  g=9,81 m/cex?— yckopenue CHJBI TIKECTY;
R=129,27 m/2pa0d— ra3oBasi NOCTOSTHHAH;
Th,, — abco/ioTHasgs TeMnepatypa BO3Jyxa Ha
BbIcOTe MO ycjgoBusM MCA;

K=1,4— OTHOLIEHHE TEILIOEMKOCTeH BO3JyXa Npu
NOCTOSIHHOM AaBJeHHU U 0oObeMme;
AP — pa3HOCTh MEXAy AHHAMHYECKHM H ar-
MOChepHBIM JaBJeHUeM;
Py — atMocdrepHoe gaBjedne Ha BHICOTE IIO-
Jera no ycjosusim MCA.

Kak Buguo u3 dopmyast (13), nokasauus KYC
3aBHCAT OT BeJAHMUHMHH AP, KoTOpas B CBOIO Ouye-
peab Y3MeHseTCsl ¢ H3MEHEHHeM TeMmmepaTypsl BO3-
ayxa. Ecan Begnumns AP npu nojere B yCJOBHUSIX
CTAHJAPTHOH aTMOCCIePHl H B YCJOBHSAX, OTJIHUYHLIX
OT Hee, paBHbl, TO YyKasaTelb CKOPOCTH Oynaer
NOKa3blBaThb 3Ha4eHHe HCOPABJEHHOH CKOPOCTH -
¢ omuOKOH 3a cyer HepaBeHCTBa (paKTHUECKOH Te:i-
nepatypbl 7 Ha BbICOTE MOJieTa CTAHAAPTHON Ta:1-

~

nepatype Ty . STy OmHOKY MOXHO yUYeCTb, €CJIH
B Qopmyse (13) NOACTABUTL HCTHHHblE 3HAUCHHS

Viye

penuuun T u Th,, 1 B3Th OTHOLIEHHE . TTocae

HEKOTOPBIX npeoOpa3oBauuii GyieM HMEThb

T
V=Vxyc ]/ T,
CT
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HJIU
' 273 1ty
V="V V 288 -0,0065Hny’ (14)

rie ty-— daktuueckasi rteMneparypa Ha BbICOTE
no Lleabcuio; .
H,,— npuGopHast BblcOTa B K.t;
V — ucrugnas Bo3gyuHasg CKOpPOCTb NoJeTa
(6es yuera npuGOPHOi NMONpaBKH),
Jlorapudmupys u ymMHONKAas Ha MOoaysab M=— 155,
no)lyuuM QopMysy A DOCTPOCHHS WIKaJ JHHEAKH

155 1gV =155 Ig Viwc + 77,5 lg (273 + tz) —
—77,5 lg (288 — 0,0065 H ), (15)

KOTOpasi N0 CBoell CTPYKType MaJslo OTJIHYaeTCs OT
tdopmy.ibl (12). TlostoMy mkaabr 14, 15 u 11 uc-
NOJb3YIOTCH AJs Nepecuera NOKasaHuil Kak oO6bly-
HBIX 43pOJHHAMHYECKHX yKasaTejel CKOPOCTH THNa
YC-700 u ¥YC-800, Tak ¥ KOMOMHHPOBAHHOIO YKa-
3areJisi CKOPOCTH. '

Ha wxane 13 (Ha HENOABUIKHON YaCTH JIHHE KH)
HageceHbl JorapUPMbl BeJdHun bl (288 — 0,0065 H ,,),
COOTBETCTBYIOWHE BbicoTe no npubopy or 0 10
11 xu. Ylpu nosere Ha BeicoTe Gosee 11 ku Oe-
percst Hyp =11 xau.

Heo6xog#MO OTMETHTH, UYTO OTCYET BBICOTHI MO
fapoMeTpHYECKOMY BBLICOTOMEDPY JMOJXKEH IIPOH3BO-
AHThCS NPH YCTAHOBKE IIKAaJbi HAYaJbHOFO JaBJIe-
HHs1 Ha jgaBjenne y seman 760 mm pr. cT. (Ecau
YCTaHOBJEHHOE [aBJenHe OTJHYaercs or 760 mm
pT. cT. Ha--30 MM, TO MOrpeIIHOCTb Nepecyera
He IpeBbIIaeT 05% V u ei0 MOXHO npeHe6peqb)

CxeMa pemenssi 3ajauyd TNepecyera NOKasaHui
K¥YC nokasama na puc. 9.

Hlkara 16 cayxut 118 ONpene/eHUs OMmuGoK
TepMOMETPa HapyXHOTO BO3AyXa B I0JeTe BCJe-
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CTBHEe HAarpeBaHHs €ro YyBCTBHTE/IbHOTO 3JEMeHTa
B 34TOPMOMKEHHOM IOTOKe HJIH HaJHYHd TpPeHHd
0 Bo3Ayx. Beanumna nonpaskn Af 3aBHCHT OT
HCTHHHOIl CKOPOCTH NoJeTa H BhIpaxkaercs ¢op-
MYJIOH

A#=0,265 (i)g (16)

’ 100/’

rle V — HCTHHHAs BO3LYLIHAS CKOPOCTHL B xM/4AC;

0,265 — x03bdHUNEHT NPONOPUHOHAJBHOCTH.

ITo 2Toff 3aBHCHMOCTH W NOCTpoeHa IKaJjaa 16
(cM. puc. 3).

Ilpu BCex mepecyeTax BHICOTbI M CKOPOCTH He-
'00X0IMMO no 3TOH mKaje HaHTH nomnpaeky At u
HCIIpaBHTh NOKaszaHHs TepMoMeTpoB (tuna T¥2D
WM CIIHPTOEOro) no gopmyJie, NOMELICHHOH cnpaBa
OT WIKaJibl

bony = ta — Bt | (17)

s TepMoOMETpOB, 3aMepAIONINX TeMIlepaTypy
BO3yXd NPH IIOJHOM TOPMOKEHHH, IOINpPaBKa BHI-
paxaercsi ¢opMyJioit

V \2
At, = 0,385 (100) (18)
HJIH
Aty ~ 1,5 At

TaK Kak kKospduuuedt 0,385 Goapuie 0,265 npubin-
3HTE&JbHO B 1,5 pasa.

4, TpaBuna oGpameHnss # XpaHEHHs

ITp#t no/b30BaHHMM HaBHTALHOHHOH JHHEHKOH He-
06x0AuM0 COOJI0aTh HEKOTOpble sJeMeHTapHble
npaBH/a, 3TO COXPAHUT KauyeCTBO JHHEHKH H M03-
BOJUT paboTaTb ¢ HeHd NPOAC/IKHTENbHOE BpeMd,
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JluHeflKy Hy>XHO XpaHHTb B OyTJaspe, uToObL
NpeLoXpaHUTh €¢ OT LapalHuH, 3arpAsHeHus H ApY-
THX MOBPeXJCHUH, CHHXKAIOIHX YEeTKOCTb IUKAaJ,
Henbss ocrtaBasaTb JuHEHAKY BO BJa’KHBIX MeCTax
HJIM MecTax C BBICOKOIT TeMIepaTypoii, TaKk Kak 3TO
MOXKeT NpPHBECTH K pa3byXaHWIO WM CCHIXaHHIO H
Kopobnenuio JuHe#KH. B peayabTaTe ABHKOK JH-
Hellki OyjeT nepeMemlaTbess ¢ TPYAOM HIH MEXKAY
KOPNYyCOM W /[BUKKOM MOTYT 00pasoBaThbCdl ILeJH,

JIBUXKOK JoJkeH CBOOOZHO MNepeMemarbes o
KOpNnyCy, YAepAkKuBasgcb HBeOOJbIIUM TpEHHEM OT
CaMONPOU3BOJBLHOTO cMelneHust. Ecau gBuXKOK Ne-
pemeltaercs ¢ TPYAOM HJH MEXIy HHM H KOpOy-
coM 06pa3oBannCh IenH, HeOOXOAHMO OCTOPOKHO
pasxaTb HJH NOAXKATb MeTa/UIMueCKHe CKpeIml
kopnyca, Kpome toro, OokoBble pefpa [IBHIKKA
[E€KOMEeHIyeTcsl NpoTepeTh BOCKOM HJM NapatbHHOM,
HoO He NojackKabauBaTh HOXOM,

I'pasb Ha wKanax JHHEHKH CHUMAaETCH MATKOH
pesunkoil uau cnuproM. Henbsd npoTuparth mkads
GeH3HHOM, KEPOCHHOM H JPYTHMH mmxocm\m
pacTBOPSIOLIMMHE KPacKy HJH LEJTyJTOHL.

Ilpu mojab3oBanHu BHUSHPKOH JAJA yCTAHOBKH H
0TCUETa BEJIMUHH HEOGXOAMMO CJ/eAHTh, uTOOH BH-
3UpKa MNpHKUMAajachb NPYXKHHOH K Bbipe3aHHOMY
nasy Ha CKOIIEHHOM Kpae JIHHEHKH U €€ PHCKH
OblIN NepNeHJHKY/AAPHL IUKaJgaM,




'masa BTOpas

3AAAYU, PELUAEMbLIE NPU NCMOWM HA-10

A— e ————

3AZIAUM 110 MATEMATHKE

1. ¥YMHOXeHHe M JleleHHe UHceJ

Jst yMHOMKEHHUS W JCJCHUS HHCEJS HCNOJb3YIOT-
cst mKaael 1 ¥ 2 uau b ¥ 2, a TakkKe mKajawe 14
u 15, lgaaet 1, 2 © 5 HCNOAB3YIOTCA [ YMHO-
JKEHHs M JeJeHHs] B OCHOBHOM TpH pelleHHH Clle-
1HaJbHBIX 34424, CBSI3aHHLIX C PacyeToM CKOPOCTH,
BLICOTHI, BpEMEHH IoJieTa H APYTHX HaBHTalHOH-
HbiX 3JjeMeHTOB, Illkasant 14 M 15 uMeoT gejeHust
¢ GoapmuM MacmraboM, H IOTOMY Ha HHX YMHO-
JKEHHE M JeJeHUHe UHCeI MOXKHO BBIIOJHSAThL C
foabmied TouHocThlo (¢ OCJbINMM YHCJAOM 3Haya-
mHux 1ubdp).

Ilpy BceX BHIYKCJIEHWSX Ha JorapupMHUECKHX LIKaJax
Heo6X0JUMO 3HaTh H COBMIONAThL CJeYIOmye NpaBHaa:

1. IIpn oTcuerax HJU¥ YCTaHOBKAaX IO IIKajaM HCKOMble
WY 3ajJaHHble YHCAA MOMHO YBeJMUHBATh BJIH YMEHbLIaTh
B 10,100 u T. n. pas.

2. B uckomMoM pesysabrate Ba)HO MNpPaBHJbIO OTIEJHTH
YHCJI0 3HAKOB (UMCJO UUPP) cleBa OT 3ansgTol. ¥ pecATHUHOH
Apobu UMCJO 3HAKOB CUHTAETCHd OTDHUATENbHBIM M PaBHBIM
quc/Jy HyJedl cnpasa OT 3amsTol 10 Nepsofi 3Haualled uUppLL.

3. Yucno s1akoB Ipou3BeneHHs paBHO ajreGpanuecKoil
CyMMe 4HCJI2 3HAKOB MHOXMHMOFO M MHOXHTEJd, eCJd IPOTHB

MHOXXHMOTO YCTaHaBJHMBAJOCh JeJeHHe wkKaas 14
HJIH mwKajge 2 (IBHXOK BhillleJs BJE€BO), WIH Ha
eAUHHLY MEeHbIe, €CJAH [POTHB MHONKHMOrO OBJIO YCTaHOB-
neno genenne 100 mxans 14 unn mKansl 2 (XBH-
XKOK BHIIeJ BIpaso).
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4. Yycno 3HAKOB YACTHOrO paBHO ajrebpaduecKoll pasiio-
CTH YMCJIa 3HAKOB AENUMOro H IeNHTens, €CJaH OTCHeT yacT-

HOTrO OBLJI CHEJIAH NPOTHB [IeJIeHUsA mkane 14 uau

IkKaJdW 2 (ABHXKOK BHIIeJ BJAEBO) HIA Ha
enguany GoJiblle, €CaH OTCYeT OBl caedad TPOTHB JeJEnHs
100 wxans 14 aay mKanel 2 (IBUXOK BHIIEJ
BOpABOo)

Tlomcuer 1 ompenesieHHe KoJHYECTBA 3HAKOB OpPH  YMHO-
JKEUMH M JeJeHdd 3aHAMAeT HeKoTopoe Bpems H Tpefyer sa-
noMipanus npasut. Yrobu u3bexaTh OmHUOOK B onpeaesenuu
KOJNHYECTBA SHAKOB pE3YJbTATA BHYHCJEHHS Na JHHEAKe
HyXHO TpyGO ONpedeJHTh OTBET B yMe. 3Has BO3MOXKHBIT
NOPSIAOK BHUYHUC/SEMBIX BEJIHYHH, MOXKHO BCerja cyauth O KO-
JAYeCTBEe 3HAKOB pe3yJpTaTa, yYUTHBAS [PH 3TOM pasMmep-
II0CTh BXOJIHHX U HCXOANBIX BEJIHUAH.

Mopsagok ymunoxenus (wkaio 14 n 15)

— IlepeIBHrasi JBHXKOK, yCTaHOBMTb jenenne 100
uan  |1600] na gesenme wkaJel 15, COOTBETCTBYIO-
lee MHOXHMoMYy (pHuc, 10);

@ ILZD Muommumerns

a L)
@ Mosumoe 4
NpousBederue-?

% _"q‘«
@ Mromumens
®

6

* T
Npousbedenue =2 MHOKUMOE

Puc. 10
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— YCTaHOBUTb BH3HPKY No Wwkajse 14 Ha pee-
HUe, COOTBETCTBYIOLIEE MHOXKHTEJD;

— OTCUHTaTh IO BH3UpKe Ha wWKaje 15 uCKoMmoe
IpoH3BeIeHHE,

Mpumepst: 1) 16,4<19,2=315.

Uyeso 3HAKOB MHOMXHMOIO 2, MHOXHUTeNS 2, mpoH3BeleHHS
(24-2)—1=3 (puc. 10, a).

2) 8,43X6,65-=56.

Uycsio 3HAKOB MHOXKHMOrO 1, MHOXUTeJd |, npousBeleHus
(141)=2 (puc. 10, 6).

3) 0,00653560=23,2.

Uucsno 3H4KOB MHOXKUMOIO —2, MHOXMTENS -4, IpOH3-
Befenns (—2--4)=2,

4) 0,125%0,214=0,0268.

Upceno 3uaxop Muoxumoro 0, mHoxurtens 0, nmpoussele-
vusi (0--0)—1=—1.

Mopanok anenenus (wKajio 14 u 15)
— YCTAHOBHUTb BH3HPKY 0o wkajle 15 Ha nene-
HHe, COOTBeTCTByOlee AeauMoMy (puc. 11);

A
@ 100 Lenumeny
B _L e
@ Yacmuge=? denumoe
N
@ ﬂe‘nuﬂI 21l
6@ L lﬁ [3
| Jenumoe Vacmnoe=2
Puc. 11
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— nepejiBHrasl JIBHXKOK, IOABECTH TOJA BH3HPKY
genenye mwkadao 14, COOTBeTCTBYiOLlee AeJHTeJi;
— OTCUHTaTh IO wWKaJje 15 mporus genenus 100

nam  [000] uckomoe wacrHoe,

Mpumepn. 1) 181:15,2=119,

Yucno 8HAKOB JenEMoOro 3, genutens 2, u4acTHOTO
(3—2)+1=2,

2) 67,5:73=0,926,
0 Uucno 3HAKoB fendMoro 2, geauTens 2,  4acTHOro
(2—2)=0.

3) 0,0225:0,0172=1,31,

Yucno 3nakos JesuMoro -—1, gemurtens —1, wgacTtHoTro
(—D—(—1-1=1.

4) 678:0,73=927.

Yucno suaxkos jgeaumoro 3, gesmutenss 0, wacruoro
(3+0)=

Mpumeuanue I[lopanoxk yMHOKeHHS M JeNEHHS 9HCeN
Ha wkanax 1 ¥ 2 otjanyaeTcd JUIIb TeM, YTO BMeECTO je-

geaust 100 u wngexca wxadn 14 HCnonb3yioTcs UH-
JEKCH u IKaNH 2 COOTBETCTBEHHO.

2. HspieuyeHue KBAAPATHBIX KOPHEH H3 uHced
# BO3BeJEHHEe MX B KBaapar

JleficTBUSL BHIIOJNHAIOTCH ha mxajax 5 u 6. [e-
JeHHusl WIKaJbi 5 HaHeceHel B Macimurtabe, KOTOpHIH
B jJBa pas3a MeHbine Macmrala jgeJeHHd wKaJw 6,
T. €., €CJH COOTBETCTBYIOIIHE JeJeHHs MKalll 6
NpONOPUHOHANbHE 3HaueHHsM IgN, TO JeNeHHs
wKaJel 5 INPONOpHHOHA/bHL 3HAYEHHAM IgN’=
=21gN.

[Topsfif0K pelleHHs (wKajlel 5 U 6):

— yCTAHOBATbL BH3HPKY 0o mkajne 6 ra Jene-
HHe, COOTBETCTBY(OIIEE OCHOBAHHIO CTENEHH, MHJIH
10 mxajie 5— Ha /JeJeHHe, COOTBETCTBYIOLEE CTe-
neHd uHcgaa (puc. 12);

— OTCYHTATHL IO BH3HpKE Ha WIKaJd2 5 HCKOMOe
3HaueHHe cTenmeHu (KBajpaTa UHCJA) MM HO LIKaJje
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6 3HauveHHe OCHOBaHHS (KOpisi KBaApaTHOro u3
qucaa).

Opumewanus: 1. Uueno snakos xpagparta uucna pas-
HO YIBOEHHOMY WYHCJAY B3HAKOB OCUOBAUMd, €CJU KBaapaT
YUCNa OTCYUHTHIBAETCH Ha CpeqHeM HuTepBaje IIKalel 5
(ot 10 go 100); nnu ua eguHHny MeHblle YIBOEHHOTO, €CJH
OTCUMTHIBAETCSl HA NPABOM HJIH JEBOM uuTepBanaX (of 1 xo
10 unu ot 100 mo 1000).

@ (Yucno)? Yucno
Yueno Yucho

@ - ¥

Puc. 12

2, Uueno 3naxoB KBaApaTHOTO KOPHH PaBHO YuCJy rpaneil
(BKJIIOYAsT ¥ HeuoJiHHe), eCJH MNOJKOpeHHOe 4HCJOo GoJblle
Wil paBHO 1, Wud dueNy YMCTO HyJeBBIX rpasell, BaATOMY
CO 3HAKOM MHHYC, €CJ{ TOIKOPENHOe YUCIO MeHbIIe elHHMIB;
npH 3TOM ,HYJAb UENHIX“ 33 TpaHb He cHUHrTaercs.

3. KsagpaTHee KOpHH C YeTHpIM KOJHYECTBOM 3HAKOB
NOLKOPENNOTo BHIPAXKEHUST H3BJNEKAIOTCS [0 CpeaileMy HiTep-
Baay mwkanu 5 (10—100), ¢ HeueTHHIM KONUYECTBOM 311aKOB—
110 NpaBOMY HJM JleBOMY HHTepBasaM wkaast 5 (100—1000
uau 1—10).

4. Yucno, BO3BOANMOE B KBAaApaT, M 3Hayedue [OIKOpeH -
HOTO BBIPAXKEHHUS MOXKHO YBEJHUMBATH WJIH yMenuswWats B 10,
100 u t. 1. pas u coorsercrBesno B 10?, 1002 u T. A, pas
VyBeJIMUHBATh HJH YMEHbWATh pe3yanTar.

MpuMepsl:

1) 9,812=96,3.

Uucno snakos pesynsTarta (1)(2)=2.

2) 2,352=5,52,

Uncso 3HaKoB pesyisrarta (1X2)—1=1.

3) 17,62=309.

Yniesi0 3HaKoB pesyJbprata (2X2)—1=3.
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4y v 55,5 =7,42.

Llncnog_aaeﬁ 1, yucsto snakob pesyasrara I,

5y V 283=168.

Ukcno rpadefl (HemodHsix) 2, uMc/lo 3HAKOB pe3dyasTaTta 2.

6) 1/ 0,0065=0,0807.

Yucno rpauefl (myqesbix) 1, uucjo SHaKOB pesyisTata—I.

Bospejenune uuces B KBajgpaT MOXKHO IIPOH3BO-
JUTb TIPOCTLIM YMHOXKEHHEM UHCJa Ha TO Ke UHCJIO
no mwxanam 1 u 2 wau 14 u 15. l13Bieuedue
KBa/paTHHIX KOpPHE{l H3 YHCeJ BO3MONKHO Takke
Ha 5THX IOKaJax TyTeMm nopbopa paBHbIX 3HaueHHH -
orpeskoB mKagl, llpy sTOM NOpPAZOK pelieHHs
Oyaer CJCIYIOLINM:

— YCTAaHOBHUTb BH3HPKY 1O iKaJjs 15 Ha jJede-
HHE, COOTBEeTCTBYIOLIEe 3HAUECHHIO UHCJA, H3 KOTO-
poro u3BieKaeTcs KBaApaTHLl KOpeHb (pHC. 13);

”T\ﬂ)

00 x

®

-

z ]

1
}@m%o z z

Puc. 13

— epejBHTasl ABHXKOK, AOOHTLCA TakKOro moJo-
JKeHHs, 4ToOR Ha wkKajae 15 mnporus pgedenus 100
HJIH W Ha wKaje 14 npoTHB pPUCKH BH3HPKH
OblIM paBHLIE JAEJNEHUS X; NPH 3TOM HEOoGXOLUMO
NOMHHTbL, UTO €CJH YHCJIO 3HAKOB MOLKOPEHHOTO
BLIpaXKeHHs YeTrO€, TO IBHAKOK JBHIalOT BJEBO H
nobuBaroTcs paBHBIX 3HaueHMH JeseHHMU TIPOTHUB
BH3UPKH H , eCJIH Ke UYHCJO 3HAaKOB HeuyeT-
HO€, TO JIBHIXOK TlepeMewialoT BIpaBO H A0GHBAIGT-
¢l paBHLIX 3HAYeHHA pe/eHHil MPOTHB PHUCKH Bi-
supkud u 100,
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3. Onpegenenne 3naueuufi TPHrOHOMETPHUBCKHR
GyHkHi

Onpenenedne 3HayeHHil CHHyca W TaHreHca 3a-

AaHHoro yrja o« (puc. 14) TNPOH3BOAUTCA 1O
dopmyaam

sina:ﬂj—,

AB
tga:ﬁ_
AC’

90%a

4 o .90"/’

Puc. 14

[Mopagoxk pemenus (wxkaasl 3, 4 u 5):

— nepefBHras IBHIKOK, YCTAHOBHTb WHIEKC W
Ha jeneunne 100 wxaaw 5 (puc. 15);

— yCTAHOBHTH BHU3HPKY N0 wwKajte 4 Ha geneHHue,
COOTBETCTBYIOLIEE 3aJaHHOMY YLy, €CJH Haxo-
LUTCA TaHreHC H CHHYC yrJaa (yrod Medbwe 5°
uIH Gosbume 175°), HJAH MO wKajge 3, ecJH Haxo-
IMTCA cuHyC yraa (yrod Gogbine 5° HJIH MeHbLIE
175°);

— OTCYATATh 1O BH3UpKe Ha mkaJge 5 (uan 1)
HCKOMOE 3HaUeHHe CHHYCAa HWJIM TAaHCeHca yrJa;
YHCJIO 3HAYALHX LHUGpP 3aBHCHT OT LEHBl AeJNeHHS
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RanHoro yuactka iukaabl U ofipencasercd uuTEp-
noJasuuel nocJaejgnero JeljleHHs Ha rJas.

MMpumeuwanne. Jas onpeleneHus 3HayeHUH KOCHHYCOB
H KOTaHTEHCOB YIJOB HeoOXOQMMO BH3HDKY YCTaHaBIUBATH
0o WKasde 3 uad 4 Ha 3HaueHUs JonoJHeHu# yraos no 90°,
T. €, Ha anavenusn (90°—a), roe o — 3agaHHBIR yroda.

Mpumeper: 1) sin45°=0,70. 2) sin15°=0,26. 3) sinl73°=
=0, 122. 4) tgh6°=1,48, 5) tg25°=0,467. 6) cos70°=sin20°=
=0,341. 7) ctg21°=tg69°=2,6.

Stntyena)=?

t(yena)-s Sint f/?f"”" tg Lg/*ana)=?
O - .
! Yeon |
| |
| f
® % Y van
o [}
‘g[gn(.%{f: g)):: Sinlyana)-2 100 t? (yena)=3

Puc. 15

4, YMHOXEHUe U JeJeHHMe YUCAA HA TPUTOHOMET-
pudeckve (yHKUHH YrJoB

a) YMHOXeHHMe 4uuc/Ia Ha CHHYC M KOCHHYC
yrJa

a=bsina; d=bcosa.

[MTopsagok pewenus (wKaasl 3 uH 5):

- [IepeBHras ABHKOK, YCTAHOBUTL HMHAEKC V
IPOTHB JeseHHd umxajapl b, COOTBETCTBYOLCr0 YH-
cay (puc. 16 n 17);

— YCTAHOBHTH BH3WpPKY Io mkane 4 (ecaw 3a-
JanHbIl yroa Menbme 5° HaH Gosbuwe 175°) HaH
mo Kkajle 3 (ecau 3ajauHblil yroJa GoJbiue 5° nan
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MeHblie 175°) HA [JeJEHHE, COOTBETCTBYIOILEE 3a-
JAHHOMY YIJY;

— OTCUHTaTh IO BU3HPKe Ha IUKaJe 5 HCKOMoOe
NIpOU3BejieHHe,

Yeon
I

@ 1 - -4

® Y
@ lltlzma

Yuenox siniyena)=?
Puc. 16

1§ puMeuwaunue, IIJIH YMHOXKEHHA 4HCJIa Ha 3HadyeHde
KocyHyca yrJja HBO6XOI[HMO yCcTaHaBNIHBaTL BU3NPKY HA aene-
Hue WKalk 3 H#AH 4, COOTBETCTBYIOUEe ONONHEHHIO YyIJa
o 90°, 1. e. (90° — a).

Mpumep. Hano: b = 325; o = 28°,

Haxopum: a = 325sin28° = 1562; d = 325co0s28° =
= 325 sin 62° = 286.

6) YMHOXKeHHe 4YHCJA Ha TaHIEHC W KOTaHIeHC
yrJaa

a=btge, d=bciga.

[MopsanoK pemenus (WKams 4 u 5):

~—nepeaBurad ABUXKOK, YCTaHOBI/ITb HHAEKC
HPpOTHUB feJleHHd IIKaJbl 5, COOTBETCTBYIOLIETO
3ajaHHOMYy uucay (puc. 17);

!
]

® V | ye%m

T
@ Yucna llucna|£ tgl(y2”0)=?

Puc. 17
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— YCTAHOBHTb BH3HPKY 1O IKale 4 Ha Jeje-
HHe, COOTBETCTBYyIOLleE 3aJaHHOMY YUy,

— OTCUMTATh 110 BU3HDKE Ha WIKajge 5 HCKoMoe
NpousBeieHHUE,

NNpumeuvanune JMHng ymHOXKeHHS UYuCel Ha KOTAHTEHC
yriia HeoOXOIUMMO YCTaHaBJHMBATb BU3UDPKY 0O Iukase 4 Ha

ZeJeHue, COOTBETCTBYIOUiee pomodneduto yraa mo 90°, T. e
(90° — a).

Npumep. Hano: b = 15,4; a = 58°, '
Haxonpm: a = 15,4tg58° — 24,6; d = 15,4ctg H8° =
— 15,4tg32° = 9,62.

. B) JleneHue uucja Ha CHHYC W TaHreHC yrja

b
a= —;
St
b
d=—-
iga

Mopaxox pewenus (mkams 3 u 5)

— YCTAaHOBHMTh BH3HPKY IO LIKaje 5 Ha [eJeHue,

COOTBETCTBYIOLLEE 3ajaHHOMy uyHucay  (puc. 18
u 19); .

T
Yeon
L

OO 4

® Y
@ Yueno

t
Yucno: sin(yana)<?
Puc. 18

— NIepefBUTast JBUXKOK, TOJABECTH IIOJ BH3UPKY
gesqenue MWKajnl 4 (€CJAH YHCJIO JEJUTCA HA TaH-
FeHC WJM 3ajJaHHBIi yroJ MeHblle 5° uan GoJblie
175°) mam mkajabl 3 (€cJAM YHCJIO jeiHTCs HA CH-
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HYC ¥ 3ajauublil yron Gojbme 5° HJIH MeHbILe
175°), coorBercTBylOMCe 3aJlaHHOMY YI.JIY;

- OTCYHTATh MO 1IKaje b NpOTHB HHIEKCA
HCKOMO€ 4YacTHoe.

|
@ yian v
®

N

1
l/”cl” o lluc)a:tg(yeﬂak?

Puc. 19

Npumevanua: 1. Tlpn peneunu uncen Ha Kocumyce
yria Heo0XoAuMO MOLBOLHTH [OA BUSHPKY JeJeHHS IIKaJs 3
HJHM 4, COOTBETCTBYKWIME NONONHeHHIO yrma go 90°, T. e.
(90° — a).

Ipumep. Hano: b = 123; a = 36°,

123
Haxonum: a = — =210, d = ——— = —— =152,
sin

2. Besanunsm TaHrenca M KOTaHTeHca yria ABJASOTCA
B3auMHooGpaTHeIMi. [ToaTOMY neseHHe Ha 3TH BeJMYHHH Le-
JeCO0Gpa3HO 3aMEHHTH YMHOMKEHWUEM, a MMEHHO

b
a=——=hciga=d tg (90° —a);
tg a

b
d= = htga
) ctga
IMopsagox peulennsi TakuX BBIPAXKEHHH ONMCaH
BBILIIE.
127

tg 28°

Npumeps:: 1) = 127 ctg 28° == 127 tg 62° = 238.

7
= 167 tg 35° = 117,

2
) ctg 35
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3. Mpu yMHOXKEHUM WM NEJEeHHM UHCE] HA 3HAYEHHH Ce-
KAHCOB HJIH KOCEKAHCOB YIVIOB LEJecoo0pasHo 3aMeHHTbH
YMHOXKEHHEe YHCeJ HA 3HBAYEHHS CeKAHCOB HJIM KOCEKAHCOB
YIJOB AeJeHHEeM YMCe] HA 3HAUeHHS KOCUHYCOB HJM CHHYCOB
3THX YrJiOB, a [efleHHe B3aMeNHTh YMHOMXKeHuueM M BHIIOJ-
HSTb yKAa3aHHbiE AEHCTBHS TAK K€, KAK ONHCAHO BhIIIE.

132 132
cos 25° ~ sin65°

Npumepnt: 1) 132 sec 25° = = 146.

132

2) —————— = 132 cos 256° = 132 sin 65° = 119.
sec 26° :
17,5
3) 17,5 cosec 37° = ————— =29,
sin 37° }
4 —75 175 sind7o = 106
) cosec 370 0 SR =100

5. KomOGuHunpoBannbie aeicTeug

K KoMOUHHPOBaHHLIM JEHCTBHAM OTHOCHTCS pe-
uleHHe 3ajady, B KOTOPLIX MMEIOTCA pasJHuHbIe
OeHCTBHS: yMHOXEHHE M JejleHHe YHcesa Ha 3Haye-
HHUSl TPUTOHOMETpHUYECKHX (YHKUHH, Ha 3HAUEHHS
KOpHEH KBaADATHBIX H3 YHCEJ HJIM 3HAYeHHs KBaA-
paroB uuced u T, I. [Tpu pemeHun Ttakux 3sajgay
Ha JpHedKe HeoOXOAMMO uepezoBaTh JAEUCTBHUS
YMHOXKeHHUS H JAeseHusa, yroOul He NoJjyuarth GoJb-
WX MM MaJblX BeJHYHMH, BLIXOJSUIHX 3a MpPEeAesbi
mkaJ, ITopagox pelweHus 3ajgaiy, B KOTOPHIX HC-
NOJb3YIOTCA KOMOHHUPOBAHHbIE AeACTBHS, PaCcCMOT-
peHbl HHXKE,

,U.JIH npuMepa NOKa3aHo pellleHye 3a7auYd NO BbIYHUCICHHIO
paguyca Kpyra BEPOSTHBIX MeCTOHAXOXACHUH caMoseTa npu
onpeAeseHdn MecTa caMmoJieTa Qpd  NOMOWM  yTJIOMBpPHBIX

PaInOTEXHHYECKHX CHCTEM.
3apaua pemaercss no QGopMmyJie

—
0,01 24 52
P20y St S,

sin ¢
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rae r — paauy¢ kpyra Bepositnofo MecTOHAXOXKAEHUS CaAMO-

neTa;
S, — paccTosinHe n0 nepBOll MeJeHr'yeMOH pamHOCTatllyy
1—P p

B KM,
S, — paccToanye go BTOpPOH NeseRTyeMOH pagHOCTAHLUUM
2 P

B KM,

¢ — yroa cranuui;
A Il — omubka B mejenre B rpan.

Mopsanor pewenns (wxans 1, 2, 3, 5 u 6):

— BBIYHCJHTD BEJHYHHY ]/S?—;— Sg no mxKanaMm 5 o

6, 1A% Uero cHayana onpemeaHTh S; H S;, 3aTeM CJIOXHTh
H B3 CYMMbl M3BJIeUb KBaApaTHHH KOpemb;

T =TT
| " xX
© o i l L1
@ B YEm | |en| 140l
V52352l an Lyl |
|t I @ | [
P Lo
| S 2 I
Puc. 20
— Nepeapuras LBUKOK, YCTAHOBHTb WHIEKC 1o

mKase 1 wa geneHue, cooTBercTByOUlee sHauennio 0,017
(puc. 20y

— YCTaHOBUTDb BU3HPKY IO IIKaJje 2 na nenenue, COOTBeT~

CTBYIOUlee BeJHuUMHE ]/ Sf—}— S,
— nepensuras JBHKOK, TOABECTH NOX BU3HPKY HeJeHue
WKajb 3, COOTBETCTBYIOIlee 3HAUEHHIO yraa ¢, M mepeBecTH

BU3UPKY 1O WIKaje 2 Ha gelleHHe, COOTBeTCTByIOILee 3Haye-
uup Afl;

— OTCYWTaATh MO BH3UpKE Ha MWMKaje 1 (uaw 5) HCKOMOe
3HayeHye 7.

Npumep. Hano: 8§ =135 xm; Se=95 xa; Al =3%
Y= 1300,

Haxomm: %= 18 200, 2 =9000; }/ s?-t s
=V 27 200 = 165 «xm; r = 11 &
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3AJJAYH HA NEPEBOJ EJWHHWU H3MEPEHHS

1. lepeBon ckopocTeit, BBIPAXEHHLIX B KM/Hac,
B CKODOCTH, BbIpaXkeHHbl€ B M/c€K, H O0paTEO

[Topagok nepesoja CKOPOCTH, BHpa-
KeHHOU B KM/uac, B CKOPOCTH, BEIpaXeH-
HYIO B Mfcex (mkamuel 1 u 2):

— NepeABUrast ABHKOK, VCTAHOBHTL HHAECKC @
Ha AeJleHHe mKanu 1, COOTBETCTBYIOLEe 33aHHOM
CKOpoCTH B K#/uac (puc. 21);

@ VA|4/ cen VKA:/UIIL‘
® ®
Puc. 21

— oTCyHTaTh No mkaje | IpoTHB HHIEKCa
HCKOMYIO CKOpPOCTb B M/Cek,

Npumepni: 1) 725 xm/uac = 201 mjcex.

2) 135 xm/uac = 37,6 ajcex.

[Topssnok HepeBoAa CKOPOCTH, BblpaxeH-
Holl B M/cex, B CKOPOCTb, BbIPAXKEHHYIO B KM/4acC:

— IepeABHuras JBHKOK, YCTAHOBHUTb HHAEKC
Ha JeneHue 1WKAaJbl 1, COOTBeTCTBYIOUIEE 3aJaHHOH
CKOPOCTH B M/cex (cM. puc. 21);

— OTCYMTATh IIo [uKaJe | NpoTHB HHAEKCA @
HCKOMYIO CKOpPOCTb B KM/4AC.

Npumepni: 1) 243 mjcex = 870 xm/uac.
2y 27 mjcex = 97 xkmjuac.

2. MNMepeBox MOPCKHX M aHFJIMHACKHX MHJIb B
KHaomeTpbl B obparHo

[Toparok mnepeBojxa MOPCKHX H aH-

PIHACKHX MHJb B KHJAOMeTpbl (HKajusl
14 u 15):
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— IepejBHrasl ABHMIKOK, YCTaHOBHUTE jejenue 100
HJIH Ha jeJeHHe mKaJjbsl 15, CooTBeTCTBYIO-
niee 3aaHHOMY UHCJIY MHJB (puC. 22);

— YCTAaHOBHUTE BU3HPKY Ha HHAEKC MM pjqu AM;

-—— OTCYWTATh Ha WKaJje 15 mo BU3UDKE HCKoMoe
YHCJIO KHJIOMETPOB.

Npumeps: 1) 123 Mop. muan = 228 xam.

2) 123 anr. muan = 198 xkm.

[Topsaok mnepeBojga KHJIOMETpPOB B
MOpPCKHE H AHTJHHCKHE MUJH:

— YCTaHOBHTE BHM3HMpKY Ilo mxaJje 15 Ha 3azaH-
HOe YHCJIO KHJIOMETPOB (CM. puc. 22);

® "0 A R O B

T F T @@ 1 )
Mopcrue unu I(uﬂoMempb/=.’ Kunomempal=2 Mopckue unu
aHenudcKue aHanuLcKue
mMunu munu
Puc. 22

— NlepeABUrast JBHIKOK, IOABECTH TOJ BH3UPKY
HHAEKC MM pjau AM;
— OTCYHTATH Ha wWKaje 15 npoTus geienus 100

HJH MCKOMOE YHCJO MOPCKHX HJH aHIVIHH-
CKMX MHJb (COOTBETCTBEHHO).

NMpumeps: 1) 355 xkm = 192 Mop. Muam.
2) 308 xm = 192 anr. munm.

3. Mepeeon ¢yToB B METpbH H 0GpaTHO

TTopsijok HepeBoja COXPaHSeTCs TaKHM XKe, Kak
H IIpPH IepeBoje KHJAOMETPOB B MHJH H obparTHo.
Toapko HHAEKC ¢yTbH Heoc6XOZUMO YCTAaHOBHUTE IO
mxaJe 15 Ha uncao GyTOB M NpPOTHB AejeHus 100
HJIH wkaJjel 14 0oTCUMTaTh YHCJIG METPOB
uan gejenuss 100 uam [1900) mxaner 14 ycraHo-
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BUTb Ha YUCJIO METPOB, & NPOTHB HHAEKca ¢yTsl
OTCUHTATh 4HCJI0 (YTOB.

NMpumepnr: 1) 680 Gyt = 207 . -
2) 10300 ¢pyr. = 3130 M.
3) 12000 4 = 39400 yr.

4. MepeBoa yraa B rpagycax B yroa B pajuaHax
n obparHo

3agaua pemaetcs no dopMyiaMm

T 180
apa_uz@ao H aO: ;—apam
Ok o
1 ¥

@ a°

Puc. 23

Mopsanok pewenus (wkana 1 B uxaTepBaJe
or 1 go 10 u wkana 2 B uHTepBaJse oT 10 10
100):

— nepefBHrass [BHKOK, YCTaHQBHUTH [eJIeHHe
[KaJbl 2, cooTBeTcTBYIOMME 3HayenHIo 180, IpoTuB
HHpeKca = (puc, 23);

—IpH IepeBoje yrJa B pajuHaHax B yrol B
rpagycax yCTaHOBHTb BH3UDKY No WKame 1 Ha
JeJeHHe, COOTBETCTBYIOIlee YLy B pajHaHax,
M CUMTAThb IO [IKaJe 2 HCKOMOE 3HayeHHe yIJa
B rpajycas;

—IpH NepeBofe yraa B rpajycax B yroJd B pa-
JMaHax YCTAHOBHTb BU3HPKY IO ImKaje 2 Ha He-
JIeHHe, COOTBETCTBYyIOLlee YLy B rpajgycax, H or-
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cuuTarh no wKajJe 1 HCKOMOe 3HayeHHe yraa

B pajuaHax,
l'lpmwepu 1y 1.84 pag. = 105°% 0,15 pag. = 8°8.
2) 33° = 0,575 pax. 263° = 4,6 paz.

3AJJAYA IO CAMOJIETOBO)XJAEHHIO

I. ONPEAEJIEHHE HABHUI ALHOHHBIX 3JIEMEHTOB

1. Pacyer nyTteBoii ckopocTH mno npoiiienkomy
PAcCTOSIHHIO M BPEMEHM M0JETA
3ajaua pewaercs mo hopmydse
Wt
rae W —myTeBast cKopocTh B xM/4ac (M/cex);
S —— npofiieHHOE paccTOsHUE B KM (M);
t — BpeMs mosieTa B uac., MMH. (CEK.).
[Topaaok pewmenusn (mKaJIbI 1 u2)
—— YCTAHOBHTH BHM3HpKy IO mKaJje 1 Ha JeJseHue,
COOTBETCTBYIOUIEE TIPOHACHHOMY pacCTOSHHIO S
(puc. 24);

et e

® I
® A

Puc. 24

— nepeaBurasg IABUXKOK, INOABECTH IIOJ BH3HPKY
AeJieHue KaJbl 2, COOTBETCTBYIOLIEE BpPEMEHH

noJetra ft;
— OTCYHTaThk MO mKajge 1| NpoTuB HHAEKCE A

HCKOMYIO NyTeByl0 ckopocTb W, B ka/uac.
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Npumeper: 1) Hano: S = 215 xm; t = 16 mun. 30 cek.
Haxoaum: W = 780 kmjuac.

2) Hauo: S =74 km; t =7 mun. 40 cex.

Haxogum: W =580 kajuac.

2, Pacyer npoiijileHHOro pPaccTossHMsl O NYTeBOi
CKOPOCTH M BpPEMEeHM noJeTa
3ajgaua pemaetca mo ¢opmye
S=Wt.

[Topagox pemenuda (wkaas 1 u 2):

— IepeaBuras JBHKOK, YCTaHOBHTb HHAEKC A
NpOTHB JeleHHsl mKRaabl 1, COOTBETCTBYIOILErO
NyTeBOH CKOPOCTH B KM/4AC, ]

— yCTaHOBHUTb PHCKY BH3HPKHM IO IIKajle 2 Ha
JeJeHHe, COOTBETCTBYIOLEE BDEMEHH IOJIETa;

— OTCUHTaTbh 110 BH3HpKe Ha mKajae 1 HCKoMoe
paccTosiHue B KM,

Mpumepst: 1) Jano; W =710 xa/uac; t =7 mun. 16 cex.

Haxonum: § =86 xu.

Hano: W = 1240 xmjuac; t = 8 Mun. 35 cexk.
Haxomum: S = 177 &m.

MpuMeuanne, Ecau BpeMs nosera u3MepeHo B CEKyH-
ZaX, TO TPOTHB 3HAuenHs MYTEBOH CKOPOCTH HEOOXOZHMO

YCTaHABJIMBATD MHIEKC @; paccTosHue B 3TOM CJaydae
6yIeT BHIPAXEHO B MeTpax.

3. Pacder Bpemenn noJera no npoiiieHHOMY
pPaccTOAHHIO M NyTeBON CKOPOCTH
3anaua pemaeTcs no ¢dopmyJe

[Topspok pemenus (wxkams 1 u 2):

— [EepeABUrasl OBUKOK, YCTAHOBHUTb HHJEKC A,
OPOTHB JeJleHHss wmKaJel 1, COOTBETCTBYIOILETO
IIyTeBOH CKOPOCTH;
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— YCTaHOBUTh BU3HMPKY IO mKaje 1 Ha AejeHue,
COOTBETCTBYIOLIEE NPOHIEHHOMY PacCTOSHHIO B KM

— Ha [IKaJje 2 IO BH3HPKE OTCUUTATb HCKOMOE
BpeMs ToJjera,

Npumep, Hano: S = 246 xam; W = 590 xm/4ac.
HaxoauMm: t = 25 Muy.

Npumeuanne Ecau mpolimenuoe paccTosHne saMepeno
B MeTpax, To NpOTHB 3HAYCHHS NYTeBOH CKOpOCTH Heo6Xo-

A¥MO yCTaHABJMBATH HHIEKC @; BpeMs HNoJeTa B 3TOM
cnyyae GyAeT BEIPAXKEHO B CEKyHAaX.

.4, Pacyer nyTeBoOii CKOPOCTH MO BpeMEHH npoJeTa
0a3bi, paBHOH BBICOTE NOJETA

3angaya pemaercs no ¢opmyse (puc. 25)
H
W=—,
t
rae H — BriCoTa moJjieTa B A
t — Bpems mpoJsiera 6as3bl mox yrJioM 45° B Cek.

[Topagok pemenus (mkams 1 u 2):
— YCTAaHOBUTb PHCKY BH3HPKHM 1o mKaje 1 Ha
3HayeHHue BBICOTHl B # (pHuC. 26);
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— liepeaBurass ABHXKOK, IOJBeCTH IIOA PHCKY
3rayenue BpEMeHH IpoJieTa 6a3el B CeK.;

)
®

e J e —

Puc. 26

— OTCYMTaTh Ha mKaJje 1 NPOTHB HHAEKCA (©)
HCKOMOE 3HaueHue IyTeBOH CKOpPOCTH B KM/4GC,
Npumep. Hano: H = 5000 s; t = 23,5 cex.
Haxonum: W = 765 kat/uac.

5. Pacuer nonpaBKH B Kypc NnoO pPacCTOSHHIO
H 6GOKOBOMY YKJOHEHHIO

3agaua pemaerca o ¢opmyae (puc. 27)

tg TK = -2,
rge JIbY — nuneiiHoe G0KoBOE YKJOHEHHE B Ki;

S — npofizeHHOe HJIM OCTaBlIeeCs paccTos-
" HHE B KM,

nnm

Pue. 27

[Topsaapok peuweHus (mKajgel 4 U 5):

— mepenBHras NBUKOK, YCTAHOBHTh HHIGKC W
IIpOTHB

ACJIeHHMs IKaJbl 5, COOTBETCTBYIOUIErO
TpofAeHHOMY paccToaHHMIO (puc. 28, a);
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— YCTAHOBMTb BH3HPKY IO LIKaJe 5 Ha JIeseHue,
COOTBETCTBYIOLEE GOKOBOMY VKJIOHEHHIO B K.M;

— OTCUMTaThb IO BH3HPKE Ha miKajle 4 HepBYIO
IONPaBKY B Kypc (AN BBIXOAAa INapallielbHO JIH-
HHUH 3afaHHOIO IYTH);

— Tepef(BUrasi ABHIKOK, YCTAHOBHTb HHIEKC \4
IpOTHB JeJeHHs] 1LIKaJgbl 5, COOTBETCTBYIOIIEIO
ocraBuiemMycsl paccrosiuuio (puc. 28, 6);

|
il Y

i T
NG9 [kMly

L ®
®

Snp
N
K52
, ®_Ly Y
® 1580 Slocm
Puc. 28

— OTCUHTaTb IO BH3HDKE Ha wIKaje 4 BTOPYIO
NonpaBKy B KYPC;

—— CJIOKHUTb NIepBYIO H BTOPYIO INIONPABKH; CyMMa
GyzeT moJHOH NONpaBKOH B KypcC.

Npumep. Hano: Sup = 65 xa; JBY =8 xM; Soer = 90 k.
Haxonum: 1Ky = 7°; [IKg = 5° I Kgous = 12°.

Mpumeuanne. Ecan u3BecTHO 60KOBOE YKIOHEHHE
B TpalycaX H He H3BeCTHO OOKOBOE YKJOHEHHe B KHUJOMET-
pax, TO B3aLaua ONpeXesCHHR JONOJHHTENbHOA IONpPaBKH
B Kypc Ans BhXOHa Ha lleds man [[IM pemaercs Tak xe,
KaK 10Ka3aHo Ha pHc. 28, ¢ Tofft aump pasHMmell, uTo BHA-
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uane mpotus Buanpku (puc. 28, a) uutaeM nexoMoe snatenue
He BY°, a JIBY B KM ¥ IO HeMy yXe paCCUHTHIBAEM JOMOJ-
HHTeJbHYIO IONPaBKY B KypC, KaK NoKasaHo Ha puc. 28, 6.

Opumep. Hano: Sup =73 ka; BY° = JIK° = 10°;
Soer = 125 &
Haxogum: JIBY = 13 xa; IIKyon = 1Ky = 6°,
MKuour = BY® + MKzox = 16°,

3uax NONpaBKH B Kypc Omnpelesgercs OTKJOHeHHeM Ca-
MoJieta OT JIMHAU NYTHU; eCJH CaMoJieT OTKJOHHJICH BJEBO,

TO 3HaK NONPaBKH IUIIOC (--), ecaM BIpaBo, TO 3HAK IO-
npaBKH MHHYyC (—).

6. Pacuer HCNpaBJIeHHOH BBICOTH MOJETa IO
NoKa3anHi0 GapoMeTpPHYECKOro BHICOTOMepa

a) Ilepecuer npubGoOpHOH BHCOTH 0
12 000
3agaua pemaerca no dopmyie (7).
Ilopanox pemenud (mxkaas 7, 8 u 9):
— nepejBUras JABHXKOK, YCTAHOBHUTh HHIEKC

NpOTHB 3HAUYEHHST CYMMBH TeMmepaTyp BO3JAyxa
y 3eMyiH W Ha BbiCOTe moJera t, 4ty (pHc. 29);

ti

H ==

Lttty . ucnp

o "
Hpp

|

Puc. 29

IMMpuMmevanuns 1. 3Hauende TeMmepaTypu BO3AYXa Ha
BHICOTE [10JleTd, CHATOE C TepMOMeTpa, NpH BCeX pacuerax
BHICOTH H CKOPOCTH HEOGXOLHMO HCTpaBisThb mo wkasne 16
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Ha HArpeB UYYBCTBUTEJLHOI'O 3JleMeHTa TepMOMETpa M BHYHC-
A4Th N0 ¢opMyJe, noMelestol crnpaBa mIKajel 16

tuenp = tnp — At

rae fyenp — HCIpaBJICHHOE 3HAUCHHE TeMIEepaTypH,
tnp — 3HaueHue TeMIepaTyphl, CHATOE C TepMOMeTpa;

At — nonpaBKa B IOKasaHHe TepMOMeTpPa, OIlpejeJeH-
Hasl no uiKaJge 16.

2. B yenoBun sagau agsl onpejiesleHHs] BHICOTH H CKOPO-
CTH [1aHO HCIPaBJieHHOE 3HayeHHe TeMIepaTyphl. Kpome Toro,
3HaueHus IOKa3aHMH INIpuGopoB gaHH ¢ YUeTOM HHCTpYMeH-
TaJbHHX H aIPOJHHAMHMYECKHX HONPaBOK NPHOOPOB.

— yCTaHOBUTH BHU3HPKY N0 WiKale 9 Ha Jete-
HUe, COOTBETCTBYyIOLIEE 3HAYEHHUIO BBLICOTHI MO NpPH-
60py Hup;

— OTCUHTATb MO BHU3HPKe Ha IIKaJe 8 unckomoe
3HaueHHE HCHPABJIEHHOH BbICOTH HoJeTa Hyenp.

Npumep. Hano: Hpp = 7800 m; t) = +22°; tny = —30°.

HaxogaM: £ -+ t = - 22° —30° = — 8% Hyonp = 8000 4.

Mpumeuangue. OrTcueT BHCOTH 0O GapoMeTpHue-

CKOMY BBICOTOMEDRY HeoGX0AUMO CHHMAaTh npH yCTaHOBKe Ha
BLICOTOMEpe JlasfeHHsd, paBHOI'c NaBJICHUIO Y 3eMJH.

6) MMepecuer TpuGOPHON BHICOTH
6oabme 12000 u
3ajaua nepecyera pemaercsa no gopmyne (9).

Mopanok pemeHuda (mkaiw 10, 14 u 15):

— nepejBHrast JBHKOK, YCTAaHOBHTb JIeJIeHHUE
mKajel 10, COOTBETCTBYylOUlee 3HAUGHHIO TeMIepa-

TYpHl HA BHICOTe, NPOTHUE HHJEKCA @ (puc. 30);

— yCTaHOBHTb BH3HPKY Ha JeJenue IKajbl 15,
COOTBETCTBYIOIEE 3HAUEHHIO BBICOTH [0 NPHGOPY
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H,, (Mcnosib30BaTh BHEIIHIOW ONudPOBKY MKAJIb —
12, 13 u T. A, KOTOpass COOTBETCTBYET BHICOTE
B THICAYaX METPOB);

— OTCYHTATh IO BH3HDKE HCKOMYIO HCHpPaBJEH-
HY10 BbICOTY Hyenp.

: L
t" @ ucnp
o=
o

” uenp®?
tn + t” v
® |y

aH:HL’CﬂP =11000

Puc. 31

HOpumep. Jano: Hnp = 15 500 #; t, = —70°% )= —10°,
Haxogum: H'uenp = 15 220 m;
Hyuenp = H'yenp 4- A H = 15 220 — 850 = 14 370 .

Mpumeuvanunsa 1. Orcyer nokasanuit GapoMeTpuue-

CKOTO BBICOTOMEPa CHHMaeTCH NpH yCTaHOBKe NaBJjeHusl, paB-
goro 760 mm pT. cT.

2. Ilna Oonee TOUHOrO mepecueTa BHICOTH Goapuwe
12000 # pexoMengyeTcsl K HCIPaBJAEGHHOMY 3HAYEHHIO Bhl-
COTH, CHATOMY coO mxaas 14, mpuGaBUTH CO CBOHM 3HAKOM
nonpasKy, KoTopasl onpejeasercs au6o mo ¢opmyne

A H =900+ 20 (f + t),
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mbo (Gosee TOUHOE 3HAYEHHE 5TOH NONPABKH) [O AHHedKe
Ha mKarax 7, 8, 9, Kak moKaszaHo Ha puc. 31, u no ¢opmyJe

AH = Hyenyp — 11 000.
Ins ycqoBuil npusefleHHOro Bbillle IPHMEpa 5Ta NONpaBKa,
onpefenennas 1o ¢opMyse, pasia A H = 900 4 20(—10—70)=

=-—700 m, a onpepenensas no JuHefike paRda AH =
= 10150 — 11 000 = —850 ».

7. Pacuyer wucnpaBieHHOH# BO3JyIIHOH CKOPOCTH
N0 NOKa3aHMI0 yKa3areas CKOPOCTH

a) Ilepecuer nmoxasauHuil aspopgHHaAMH-
YeCKHX yKasarejell CKOPOCTH THIA

YC-700 u YC-800

3ajaua mepecyerta AJis BBICOTH IoJieTa MeHble
12000 « pemaercs mo dopmyse (11).

Mopagok pemendus (wkanw 11, 12, 14 1 15):

— YCTAaHOBUTL BH3HDKYy To lukaje 12 Ha pele-
HHe, COOTBETCTByIOWlee Bbicotre noiera Hpp*™ B
Kka (puc, 32);

4'_7_1| . l
] V. =2

I ! ® chp '

®::=—_'—'—_41: ====== '

| ! ® Vop

¢!

ol |

Puc. 32

— mepejBUrasd JBHKOK, NOJBECTH TOJ BHUBUPKY .
jejeHre ImKaJje 11, COOTBeTCTBylOmlge TeMmepa-
Type BC3JayXa HA BHICOTE fp;

* BricoTromMep npu sToM anas OGoJpliell TOyHOCTH pac-
uyera JoJukeH OBITbL YCTaHOBJEH Ha HayaJbHOe jaBJeHHe
760 mm pT. CT.
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-~ YyCTAaHOBUTbL BHU3HPKYy IO mKajge 15 Ha pese~
HHe, COOTBeTCTRYIOIEE NOKA3aHHIO yKasaTels CKO™
pocta Vi )

— OTcyuTaTh MO BU3HpPKEe HA wKaje 14 ucxoMyio
UCIIPABJIEHHYIO BO3JIYUIHYIO CKOPOCTh Vyenp.

NMpumep:  Hano: Hpp =2700 a; ff =-—25% Vnpp=
= 240 xm/uac.
HaxomuM: Vgenp = 262 xm/uac.

MpuMmeuvwaunus 1. Tlepecuer ckoOpoCTH HA YKa3aHHHX
IIKajax npoussoputcsa Ges yyera cxkuMaeMocTn Bo3ayxa. [lpu
CKOpOCTSIX NoJera Goabme 350—400 xa/uac no npuGopy u Ha
BoicoTe moJjera Goasme 4000—5000 # B npunGopuyo cKOpOCTb
HeoOXONUMO BBOJNMTH INONMPABKY Ha CXKHMaeMOCTb BO31YXa,
KoTOopasl ompefeJsiercss 1o rpaduky (puc. 33).

2. TopaAfoK mnepecyeTa B STOM CJydYae OCTAaeTCS TeM XKe,
33 HCKJIOYeHHeM TOro, YTO OTcyeT HCIpaBleHHOH CKOPOCTH
Ha mwkane 14 npoussoguTCs 10 BH3HPKe, YCTAHOBJEHHOH Mo
mwKaje 14 Ha nenetine, COOTBETCTBYIOUIee IIOKa3aHMIO yKasa-
Tes CKOPOCTH € YYyeTOM IONPABKH Ha CKHMMaeMOCTb BO3AyXa.

Opumep. Hano: Hpy = 9 km; typ=-—-50% V
= 420 xM/uac.

Haxomum: no rpaduky: AVew = 13 xafuac; Vap — AVewm =
=407 xm/uac; no nunettre: Vyenp = 650 xmjuac.

np=

6) Ilepecuer noxaszaHu# KOMGHHUDO-
BaHHBIX yKasaTeJjell CKopocTu
tuna K¥YC-1200

3anaua nepecuera cXopocTH pelilaetcss no ¢op-
mydie (13).

[Topanoxk pemwenusd (wxkauw 11,13, 14 u 15):

— YCTAaHOBUTb BH3UPKY No wmkaJje 13 (puc. 34)
Ha JleJCHHe, COOTBETCTBYIOLLEe BHICOTE IIOJeTa
Hyp B k# (npu BbicoTe Gosmee 11000 4 BU3HPKY
yCTAHABJHBATb Ha 3HaueHHe BBHICOTH, paBHOe
11000 x; gaa Gosee TOUYHOrO pacuera CKOPOCTH
BHICOTOMED JOJKeH OHTh yCTaHOBJEH HA Hayalb-
Hoe jgaBleHue 760 mm PT. CT.);
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— nepexBuras ABHXKOK, HOABECTH NOA BHU3UDKY
nejeHnue mwKagasl 11, COOTBeTCTBYyIOMIEe TeMmmepaType
BO31yXa Ha BHICOTE lf;

—— YCTAaHOBUTb BHM3HUDKY Ha JeJleHHe IIKaJbl 15,
COOTBETCTBYIOIIEE [OKa3aHHIO yKasaTeJl CLOPOCTH
V¥kye; ’

— OTCYMTATb [10 BH3HpKe Ha mKaje 14 HCKOMYIO
HCIIPaBJeHHYI0 BO3AYIIHYIO CKOPOCTb Viyenp.

Opameper: 1) Hano: H np = 79004 gy = —18% Vyye =
= 700 km/uac.

HaxoguMm: Vyenp = 728 xa/uac.
2) Hauo: an =14000 a; Vyyc=1420 xmjuac; t y= — 700,
HaxonuM: Vuenp = 1370 xm/uac.

8. Pacyer yriaa cHoca M NyTeBOH CKOPOCTH
No H3BECTHOMY BeKTOPYy BeTpa

3agaua pemiaetcs no ¢opmyaam (puc. 35)
sin ¥C = L‘j— sin ¥ B;

sin (¥B 4 YC)
sin ¥B

W= v,
rge &'C — yroa cHoca;
U — cxopocTh BeTpa B KaM/4ac;
V — Bospywnas CKOpOCTb B KM/uac;
¥ B —yroa BeTpa B rpas,;
W — nyteBas cKopocTb B Ka/4ac,
[Topanox pemeHusd (WKaJIL 3 U 5):
— YCTaHOBHTb BH3HPKY 10 IKaJe 5 Ha jeieHie,
COOTBETCTBYIOIIee BO3AYILHOH ckopocTH V (puc. 36);
— TmepepBuras JABHXOK, [OJBECTH IOJ BH3HPKY
IeJleHre MIKaJbl 3, COOTBeTCTByloHiee Yy BeTpa

* Tlpu ckopoctu Gosbiue 1200 xm/4ac sHayeHne nokasaHui
MoxHO yMmenbmuTh B 10 pas.
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YB*, ecnmu VB 3akaoued B npefenax 5—90° uau
90—175% uau jenenue wkajbl 4, eciii ¥B 3akio-
YeH B npepenax 0—5° uam 175-—180%

Cw Cpm

fr Ty N N e

T Tg T Tvgeud]
@ —— : i : —r—

-2 | ! ! fot
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l' T r‘ 1 [} * ’

@ v : v Y lwl=?=
LoLy L La_b

Puc. 36

* Yroa BeTpa ompefensercs mo ¢opMyJie, moMelledHoRk
crnpaBa mwranu 3: ¥B = HB — I1Y (danpaBaenve peTpa MHHYC
nytesoli yroa). Ero wago cuurate Becerga Meunme 180°; ecau
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— YCTaHOBHTb BU3WUPKY Ha JejieHHe MLIKaJblL B,
COOTBETCTBYIOIIEE CKOPOCTH BeTpa U;

— oTcuuTaTh N[O BH3MPKe Ha MmKasme 3 (ecyH
yroJ cHoca MeHbHIe 5°, TO MO mKajge 4) HCKOMBIA
yros cHoca ¥YC;

— CJIOXHTb apudMeTHueCKH YroJi BeTpa M yrol
CHoca (npu yruax Berpa Medbime 90°) uju INoJy-
YuTb UX Pa3HocTh (IPHU yriax Betpa GoJbure 90°);

— YCTaHOBHUTb BU3HPKY IO HiKaJe 3 Ha JeseHue,
COOTBeTCTBYIOIee cyMMe ¥B 4 YC uiu pasHocTH
YB—¥C;

— OTCcudTaTb [0 BH3HpKe Ha IlKaje 5 HCKOMYIO
nyTeBylo ckopoctb W,

OpuMepoi: 1) Jano: V =620 wxm/uac; U =120 xmjuac;
HB = 1562°; M1y = 120°.

Haxonum: ¥B = 32°, ¥C = + 6; W =720 km/uac.

2) Hano: V.= 280 xmjuac; U = 45 xm/uac; ¥B = 1565°.

Haxonum: ¥C = 4°; W = 237 xm/uac.

Mpumewaunusa: 1. 3uak cHoca 6ymeT MuHyc (—), ecsu
VB B3sit kak nRonojsenue go 360°, B ocranbHEX Cayuasx
3HaK cHoca Oygmer mjwooc ().

2. B rex cayuasix, korfla ¥C mnoJyyurcd MajbM (MeHble
0,5°), ero uyxuo cuutarh paBHeiM 0, a W paccuuTHBaTh 10
¢opmyne

W=ViU

9, Pacuer yraa cHoca camonera no BepTHKajb-
HOMY Yyrjay M GOKOBOMY YKJOHEHHIO

3agaya pemaercs 1o dopMy.e
C°— Bye°
tg Ey°’

od mnoayuutcss 6Goanme 180°, cnepyeT B3ATH ROMOJHeHHe
o 360°,

He caenyer cmemusats ¥B ¢ K¥YB (KypcoBod yroJ BeTpa
€CTb Yroll MeXny HamnpaBjieHHeM TIPOJOJBHOH OCH CaMojeTa
H HampaBleHHeM BeTpa).
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rae BY°® — BepTHKaJbHHA yroll opHeHTHpPa, Haxo-
ASIIErocsl BIEPeiH 1O JIMHHH KypCa;
bY° —GokoBoe ykJonenne B rpag. (BepTu-
KaJbHbIl yroJ OpHEHTHpa Ha TpaBepse
K JIHHUH Kypca),
[Topapgok pemenusa (wWkaas 4 u 5):
— YCTAaHOBHUTb BH3HPKY 0O IKaje 5 TNPOTUB
3HayeHHA GOKOBOro ykJoHeHHd bBY° (puc. 37);

® 8| M
® \6y°

15

ye=2

Puc. 37 A

— InepeaBurasg JABUHXKOK, MMOJABECTH TIOA BU3HPKY
3HayeHHe BepTUKaJbHOro yria BY° ua mkaje 4;

— OTCYUTATL TO MIKaJe 5 NpOTHUB HUHAECKCa V
HCKOMOe 3HaueHue yrjia CHoca,

Hpumep: Hdauo: BY = 30°; BY = —7°.

Haxogum: ¥C = — 12°,

MMpumeyaune. Ilpy BY =45° YC =FY;, npu BY =
= 26,5° ¥C = 25Y; npu BY = 63,6° ¥C = 1/2 bJ.

10. Onpesienenne yrja cHOCa no 60KoBoii
pajaHOCTAHIHU
3ajaua pemaerca no dopmysiaMm (puc. 38)

tg yC="2=1
t1 - to
ILIH

tg (45° 4 ¥0) =~§jl ,
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rie t;— BpeMd IOJileTa B CeK, C MOMEHTa, KOrAa
KVYP usmensierca ot 45 1o 90° uan or 315
no 270°%
t, — BpeMd InoJieTa B CeK, C MOMEHTa, Korja
KYP wusmenserca or 90 go 135° uaum ot
270 no 225°,

|
T

Puc. 38

[lopaaox pemednusa (wkajis 4 u 5):

— YCTAHOBHTb HHIEKC ¥ IO WMKale 5 Ha 3Ha-
YeHHE CYMMbl ¢y -+ t, (puc. 39) HJIH HA 3HayeHue
t, B cek. (puc. 40);

— YCTaHOBHTh BH3HPKY IO LiKajJe b Ha 3Haye-
HHe Da3HOCTH BpeMeHH t,—t, HJH HaA 3HayeHue
t, B CeK.;

— OTCYHTATh IO INkaje 4 HCKOMBIA YroJ cHoca
HaH BeJHyHHY 45° -+ ¥C (BO BTOpOM cCllyuyde).

55



Opumepn: 1) Jano: t) =2 mun. 25 cek. = 145 cek.; ty =
= 4 muH. 15 cek. = 255 cek. Pajguocranuua caesa, tg > t; —
8HAK cHoca (-}-).

Hal%oonmaz t1 4 tg =400 cek,; tg—t; =110 cek; JC =

2y Nano: t; =2 wmun. 34 cek.= 154 cek.; f3=3 MuH.
25 cek. =205 cek., pajuocTanuus cnpasa, fg > t;— 3HAK
cHoca (—).

Haxonum: no aunefike ¢ = 53° ¥C = 45° — 53° = —8°,

ol v

T
® (trtleey  (trt)leqd

Puc. 39

= fg\ycs ?

Puc. 40

MpuMevanue. 3HaK yria cHoca ompeaeisercs 1o cJe-
ALyloueMy OpaBUJy: €C/H MeJieHryeMas pagHocTaHUUS HAaXo-
IUTCA cJieBA M €CJH BpeMsa mnoJera fy GoJplie fj, TO sHAK
cHoca maoc {-+), IpH ty MeHblle f; — 3HaK CHOCA MHUHYC (—);
ec/iH Ke INeJIeHryeMas paavOCTaHNUd HAXOAMTCH COpaBa, TO
NpH BpeMeHH IojeTa fg Gojiblle ¢; 3HAK CHOCA MUHYC {(—),
a npu tg MeHpwe ty— 3HaK cHoca mawoc (). Ilpu pemenuu
3aJla44 BO BTOPOM CJiyuae BEJHYHHA M 3HAK yrJia CHOCA Ompe-
JeNROTCA U3 pPaBeHCTBa

YC = 45° — ¢,

€CJIH pafHOCTaHIKHA HAXOAHUTCA CIipaBa, HJH H3 PABEHCTBA
YC = ¢ — 459,

€CJM pagHOCTAHIHA HAXOLHUTCA CJCB3. ‘

56



11. Pacuer ropu3oHTanbHONl NAALHOCTH MO BHICOTE
H BePTHKAIbHOMY YIrJy
3ajaua peuaercs mo ¢opmyJge (puc. 41)
rO=HtgBY,
rae H — BricoTa noJeTa;

BY — BepTuKambHbI yrod,

MNopapnox pemenusqa (wkaisl 4 u 5):

— nepejaBHras IBHKOK, YCTAaHOBHTbL HHIEKC
IPOTHB JeJeHHS HIKaJbl 5, COOTBETCTBYIOMEro BHI-
core mnonera H (puc. 42);

— YCTAaHOBHTb BH3HDKY
no mxkaJje 4 Ha jgelleHue, co-
OTBETCTBYIOLLEE 3aJaHHOMY
BepPTHKAJbHOMY yTiy BY;

|
@_| & v
CRi N B

Puc. 41 Puc. 42

— OTCYHTaTh 10 BU3HPKE Ha IIKale b HCKoMoe
3HaYeHHe TOPH30HTAJbHOH JanbHOCTH ['[],
NMpumep: Hano: H = 8300 u; BY = 28°.
Haxomum: I'Zl = 4400 m.
12. PacueT ropu3OHTAJbHOA MAJBHOCTH

N0 BHICOTE M HAKJOHHOW JAJbHOCTH

3agava peutaercs no cdopmytam (puc. 43)
= HA)sin BY;
H

Fﬂ:_—’
tga
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=V (HI)?—H?,
rne H — Boicora noJera;
H I — "akjoHHasi HAJbHOCTD;
'/l — ropusonTalbHas JaJbHOCTB;
o — BCIIOMOTATEeJIbHEIH yTOJ,
BY — BepruxanpHbiil yrod (BY = 90°— a),

—b—

»

8Y=90%x

[Topagox pemenus (wkaio 3, 4 u 5):

— TNepeABHras IBHKOK, YCTAHOBHTb HHIEKC W
Ha JeJIeHHEe IKalbl 5, COOTEETCTBYyIOLlee HAaKJOH-
Hod majpHOCTH HJI (pHc 44, a);

— YCTaHOBHTb BH3HDKY HO IIKajle 5 Ha zLeJIeHHe
COOTBETCTBYIOLIee BLICOTEe mogera I

— OTCYUHTaTb IO BH3HpKe Ha MIKaje 3 BCIOMO-
raTeJbHBEH yroJl o

— TlepeBecTd BH3HMPKY Ha jeJieHHe WIKaJbl 3, co-
OTBeTCTBYIOIIee BepTHKaJIbHOMY yray (90° — a);

— OTCYHTATh [0 BM3HDKE HA LIKaJe 5 HCKOMYIO
FOPH3OHTANBHYIO AadbHOCTh '/,

NMpumep, Hano: HA =228 «m; H =10 xa.

.Haxogum: o =26° BY = (90° — o) = 64°, zatem Il =
=205 kum.

ITpu manaeix yriax « jgisg Gojbmefl ToyHOCTH pac-
HeTa MoXKHO 3ajzayy onpeaecjenud [J[ pemaTb Io
BTOpoH ¢opMyJie, HCHOJL3Ysl IIKaJly TaHTeHCOB.
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ITopsinok pelueHHu:

— onpefeNHTb 3HayeHHe BCIOMOraTelbHOTO yria
o TaK, KaK yKa3aHO BBIIIE;

— YCTaHOBHTBH BH3HDKY MO wIKaje 5§ Ha JelleHue,
coorBercTBylomee H (puc. 44, 6);

1—-]; 90-a
@) ~——t ——
SRR
© Ly 4
© Il (A"

- |

o

® | Y
6 T T
@ H A

Puc. 44

— nepejBHras [ABHKOK, HOJBECTH HOJ BH3HDKY
JeJIeHHe mKaJel 4, COOTBETCTBYIOLIEE 3HAYEHHIO ¢;

— OTCUHTaTh IPOTHB HHAEKCA V no wmKaje 5
HckoMoe 3Hauenue I/,

Peilenne 3agayu no tperked QopmyJe BHIOJ-
HsieTCS IO uKaJjaM 5 H 6, Kak NpaBHJIO, BO BpeMs
npeABapUTeIbHON NOACOTOBKH,

I[Topaaok pemeHHS:

— ycTaHaBJuBafg BH3HDKy MO Kajne 6 mocJe-
JOBaTe/bHO Ha JAEJEHHS, COOTBETCTBYIOIUHE 3Haye-
unw HJ u H (puc, 45), oTcyHTaTh KBaAPaTH 3THX
3H4ueHHH IO BH3HPKE Ha MIKaJe 5 H 3arTeM, Haljg
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pasHOCTb NOJYYEHHBIX KBajpaTOB 3THX BHaYCHHI
(HX)?— H?®, ycTaHOBHTb ee Ha IIKale 5,
—- OTCUHTATh NPH MOMOLIH BH3HDKH IO LIKaje 6
HCKOMO€ 3HaueHHe FopHU30HTaNbHOH AajbHOCTH '/
NMpumep, Navo: HO =28 km; H =9 kn.

Haxomnwm: (H/)2 = 784; H2 =81, sartem {(HO)® — H? =703
u I'J1= 26,6 ka.

I A N N B A

@ ; g : S TR T S B
L | ;!/j)‘gﬂzl WHn?

y Ho | Vo) HE

@ — Ly 4 L |l J' {

| i) 11! oy

S T N HO O P N T

Puc. 45

13. OnpeneneHne NyTeBOH CKOPOCTH NPH
NOMOLIHM KPYTOBBIX CHCTEM

3anaua pemuaerca no dopmynae (pHc. 46)
AR
tsing’
rge §-— yrod cTanuui;
AR — u3MeHeHHe JAJbHOCTH OT CTaHUHH CKO-
pPOCTH 3a BpeMd t.
[Mopaaox pemeHus (wxaae 1, 2 u 3);
— YCTaHOBHTb BH3HDKY IO IuKaJe 1 Ha jese-
HHE, COOTBETCTBYyioLIee 3HaueHHIO AR (puc. 47);
— TnepejBHras JBHIKOK, NOABECTH IOJ BH3HPKY
HeJieHHe MKalbl 2, COOTBETCTBYOLIEE 3HAUYCHHIO (;
— TepeBeCTH BH3HPKY IO COBMEIIEHHS pPHCKH
¢ nugekcon @ ;
— TmepejBHras JBHIKOK, MOJBECTH IOA BH3HPKY
JeJICHHe IIKaJe 3, COOTBETCTBYIOIIEE yriy ¢;
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— oTcuMTATh 10 tKame 1 NpoTHB HHAEKCA
HCKOMOE 3HaueHue nyTeBoil ckopoctd W,

Mpumep. Hdano: § = 41° AR = 4000 4; t = 30 cek.
Haxogum: W = 735 xm/uac.

Cmanyun cropocmu’

Puc, 46

@ wy AR w=?

1

o ‘t

I

—
—

®

Puc, 47

. _1-%._.4 —5—-4
| Ej

1I. PACYETBI HA MAHEBPHPOBAHME

14. Omnpenenenne paadyca pa3popoTa 0o yriay
KpeHa H CKOPOCTH pa3BopoTa
3apaua peuraetcss no QgopMysie
V2
gtgp’
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rge R —papnyc passopota camoJjiera B A,
V — cKopocTb ToJjeTa caMmojera B JM/ceK;
g — YCKOpeHHe  CuJbl  THXKeCcTH, DaBHOE
9,81 mjcex?®,
[Mopsiaox pemenus (wkams 4, 5 u 6):
— YCTaHOBHTb BH3HPKYy 00 WKajne 6 Ha geje-
HHE, COOTBETCTBYIOmEE CKOPOCTH IOJeTa CaMo-
aeta V* B xau/dac (puc. 48);

®___® L
® 1

Puc. 48

— nepejBHras ABHIKOK, NMOABECTH IIOJ BH3HPKY
fgeJeHue WKajnl 4, COOTBETCTBYIOL[EE YIJIy KpeHa
camoJsera B;

— OTCUHTAThL IO LIKaJe D INPOTHB HHAEKCA ®
HCKOMOE 3HaueHHe pagHyca pa3sopora camoJera R
B K# uan u. (Kiod jid pelleduss 3TOH 3ajadf
nomelled Ha JHHefike, cJeBa OT mKaJsl 3.)

Npumepni. 1) Hauo: V =650 xm/uac; § = 15°,

HaxonuM: R = 12,4 xau.

2) Rano: V = 230 xm/uac; B = 30°.

HaxonuM: R = 720 .

15. OnpepejeHde BpeMEHH pa3BopoTa camoJrera
¢ 3aJaHHBIM DafMycOM M CKOPOCTBLIO Pa3BopoOTa

3apaua peuaercd no Gopmynam
f 2R,
360 v

* YcranaBnaneaeMoe 3uaueHne V MOeT ObITb YMEHBUIEHO
B 10 nam 100 pas.
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P R yp __yp )
YE s 360 0
rie w©=3,14;
R — paguyc pasBopoTa B Ka HJH M;
V — CKopoCTb pa3BopoTa B KM/4aC HIH Mlcex;
Y P — yrojy pasBopoTa camoJera,
Mopsigok pemwenus (wkams 1 @ 2):
-— YCTAHOBHTb BH3HDKY IO HIKaje 1 Ha ACJCHHE,
COOTBETCTByIOmIEE CKOPOCTH IoJjera camonera V

B Ka/wac (puc. 49);

P et e NI

FREER
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P [ L3607

oL
Puc. 49

— nepejBHras XBHIKOK, NOABECTH IOX BH3HDPKY
IeJeHHe IIKajbl 2, COOTBETCTBYOLIE® pagnycy pas-
BopoTa R; )

— OTCUHTATh NO IIKaJe 2 INPOTHB HHAEKCA (g4
HCKOMOE€ BpeMsl DasBopoTa CaMmoJiera Ha 360°,

Mpumeprr, Hano: 1) V = 700 xm/uac; R = 8,5 ga.

HaxopuM: tzg =4 MuH. 35 cek. ’

2) Hano: V = 450 xm/uac; R =6,5 xu. .

HaxopuM: tgq =5 mun. 26 cex. _

3) Hano: V = 240 xmjuac; R = 1500 m.

Haxopum: f3q = 2 MuH. 22 cex.

lMpumewanus: 1. Ilpu pagmyce passopora Ao 10 xu
cKopocTh yMenbwath B 10 pas W ycTaHaBIMBATHL HA BTOPOM
pETepEaJe WwKajis 1; PaaHyC passopora yseanuusath B 10 pas
¥ yCTAaHABJAMBAThL HA BTOPOM HHTEPBAJE IIKals 2.

2. Mpu pagnyce passopora Gonce 10 xat ckopocThb yMeHb-
marte B 100 pas m ycranaBampaTh Ha IIepBOM HHTEpBaJje
wxans 1, a paguyc passopora B KM yCTAaHaBJHBATb HA Tep-
BOM HHTEpBajie ILIKaju 2.,
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Nas onpenenenus BpeMeHnn Pa3BopoTa Ha yoboi
yroJi HeoGXoAHUMO:

— ONpeie]HTh BpeMa passBopoTa Ha 360°, Kak
yKa3aHO BBHILLIE;

~— YCTAHOBHTb BH3HDKY IO wiKajge 1 Ha JeseHue,
cooTBeTcTByMOlee 3HaueHHO 360 (pHuc. 50);

L I i

: b

{

ol |w!
@ U

A 350

o
l A

Puc. 50

— NepejBHrasg JABHKOK, NIOJABECTH IIOJi BU3HDKY
0o wKajie 2 3HaueHHe BpEMeHH pa3BopoTa caMo-
JgeTa Ha 360°%

— YCTAHOBHTb BH3HPKY N0 1ukaje 1 Ha BejH-
YUHY yTJa pasBopoTa caMoJjera; *

~— OTCYHTAThL IO 1IXKaJe 2 HCKoMoe 3HayeHHEe

BpEMEHH Pa3BOPOTa Ha 3aJaHHHI YroJa.
Mpumep. lano: tagy = 5 muu. 35 cex,; ¥P = 125°,
Haxopum: typ =1 MuH. 56 cek.

16, OmnpepneJienne BpeMeHH pas3BopoTa camoJera
C 3aJlaHHLIM KPEHOM H CKOPOCTHIO Pa3BoOpoTa

3apaua pewmaercd no ¢gopmyle

2=V V [kmjuac]
tyyy— ——=0,177 ————.
07 gtep tg B

[TopAaoK pemeHHs (uwKals 4 u 5):

~— YCTAHOBHTb BH3HPKY 10 WIKaje 5 Ha jeleHHe,
COOTBETCTBYIOLIEE CKOPOCTH nojera V B Kamjuac
(puc. 51);
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— HepenBurag ABMKOK, NOZBECTH IOA BUSHDKY
jejienue WKAajsl 4, COOTERTCTRYIOLIEE Yy KpeHa §;’

— OTCUHTATEL IO 1IKaJje 5 NpPOTHB LeJleHHs, COOT-
BeTCTByromwero 10° mkadsl 4, ucKkoMoe BpeMs pas-
BOpPOTa CaMoJjieTa B Cex.

(:) vp° Bl

tz50(ceny

Puc. 51

Npumep. Hano: V = 450 xuj«ac; B = 15°.

HaxomuM: 350 = 295 cex. =4 mun. 55 cex.

Bpems paspopora Ha sajasHblil yroa B STOM cjyyae Mo-
2KeT ObITh ONpeleJNeHO Tak, KaK NOKasaHo Ha puc. H2.

0 ! T——rm

1ypo @

R

|
|
|
)
) - —
typ =2(cex) t36‘a (cery
Puc. 52

NMpumep. lauo: t3y = 4 Mun. 55 cek. — 295 cexk.; YP = 210°,
Haxonnm: typ = 173 cek. = 2 mun. 53 cex.

F.-.__._ — ]

®

17. OnpeaeneHue JaUHEHHOro ynpexjeHud
pasBopoTa

3apaua pewaercd no dopmyJe (puc. 53):
AYP=Rtg “_’;

3
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rae JIYP — nunefinoe ynpexaenne passopora;
R — panuyc passopora;
¥P — yrou passopora.

Pnc. 53

[Mopanox pemenus (mxaisl 4 u 5):
—— nepejBuras ABHIKOK, YCTAaHOBHTh HHJEKC V

NpPOTHB fe/eHHs] WKaJbl 5, COOTBETCTBYIOLIErO Be-
JuvrHe paguyca paspopora R (puc. 54);

®_Y 7
® &

NYP=2

Puc. 54

— NOCTaBHTb BH3HPKY MO IUKajte 4 Ha jelleHHe,
COOTBETCTBYIOLIEE NOJIOBHHE Yrila Pa3BopoTa caMo-
Jneta Y,V P,

o6



~— OTCYHTATh 0 BHU3HPKE HCKCMOE 3HAueHUe JH-
HelHOro ynpexjaeHus pasBopora JYP,

Npumep. Hdano: ¥P = 120° R =9 «xu.
Haxoaum: JIYP = 15,6 xn.

18. Pacyer MHUHMMaJbLHOTO PAcCTOSIHMS JAJS BO3-
MOXHOFO [IOTalleHUs ONO3JaHHd HJH H3O6bITKa
BpeMeHH

3ajaga peraercs Ho GopMyJe
V Vyaxe

At,
AV

SIIIIH =

rie  Syws — MHHHMAJbHOE PacCTOAHHE [0 LRJH;
V —Bo3pyumiag CKOpoCTb IoJeTa CaMmo-
Jera B K.u/4ac;

Vyare — MaKCHMaJbHAA BO3AYLIHAA CKOPOCTh
B KM/4QC;

AV — 136HITOK CKOPOCTH (Vyaxe — V)
B KM/4ac,
At — MaKCHMaJIBHO  BO3MOMKHHIA H36BITOK
HJIH HeJoCTAaTOK BpeMeHH,
MopAgok pemeHud (wKaisl 1 1 2):
— nepeABUras IBHIKOK, YCTAaHOBHUTb HHIEKC

uan {100] ma nenenude mwKagabl 1, COOTBETCTBylO-
piee 3HayeHuio V xu/uac (puc. 55);

T T

] 22

. Spateee|f
|z ! v

@ 4 [ IL ______ &

i T

|

@ {Vmiz/rc at av
I

N '
Puc. 55

4ls
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— YCTaHOBHTbL BH3HDKY NO 1mKale 2 Ha jele-
HHE, COOTBeTCTBYIOLIEE 3HAYCHHUIO Vyaxo

— nepenBurasi ABUXKOK, HOABECTH HOA BH3UDKY
JeJIeHHe MKaJjol 2, COOTBETCTBYIONee 3HAUEHHIO AV

IlepeBECTH BH3HPKY Ha [€JEHHe IMKaJel 2, COOT-
BeTCTBYWOIEe 3HaAUYEHHIO Af;

OTCYHTATh IO BH3UPKe Ha lKaje I HCKoMoe 3Ha-
YeHue Syux.

Tpumep. Hano: V=700 xm/uac; Vyaxe =950 xmjuac,

At = 3 muH.
Haxoaum: AV == 250 kmjuac, Summ = 133 xu.

19. Onpenesende BPEMEHH [0JeTa Ha NerTde AJs
noraweHus M30bITKA BPeMEHn

3agaua pewaetcd no dopmyne

o= Wo (At — tyg0)
=TT

rage t,— BpeMms moJera OT TOYKH HaAuajia NeTJn
A0 MOMEHTa pa3BopoTa B oOpaTHYIO CTO-
pPOHY MNETJIH;

W, —nyTeBas CKOpPOCTb HPH noJdeTe B ofpar-

HYI0O CTOpPOHY HeTJH; ’

Af — u36BITOK BPEMEHH;

tsg0 — BpeMs pasBopoTa Ha 360°% ,
V —Bo3gymHas CKOpPOCTb HpH noJere Ha
netJe, .

IMopsigox pemeHud (wkame 1 u 2):

— YCTAHOBHTbL BH3HpKY IO wKaJje 1| Ha peneHue,
COOTBETCTBYIIee YABOSHHOMY 3HAUEHHIO BOSAYII-
HO#t ckopoctu V (puc. 56);

~— nepeaBuras ABUIKOK, YCTAHOBHTb IO BH3UDKE
Ha [mKaje 2 JeqeHHe, COOTBETCTBYIOIUEE BpeMEHH
At —ty5, B MHHYTAX;

— YCTaHOBHTH BH3UPKY IO wKaje 1 Ha geneHue,
COOTBETCTBYIOIEE 3HAYEHHIO NYTEBOH CKOPOCTH Wz,
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— OTCYMTaTh 0O BH3UPKE Ha IUKajte 2 Bpewms
moJieTa Ha nersie 4O pa3s3Bopora t.

| i
ol
@ tf[e st |

Puc. 56

Npumep. Hano: Wq = 650 km/uac; At = 8 mun,;
t3ep = 4 MuH. 25 cex.; V = 550 xmjuac.
Haxoaum: At — t350 = 3 mun. 35 cex.; &; =2 mun. 08 cex.

20. Pacyer BpeMeHH BCTpEeUYM H JOroHa CaMoJICTOB

3apaya pewaercd no QGopMynaam

S

tx = »
Vi+ Ve
S
AV

ty =",
rge t — BpeMmsi BCTpEuYH;
tx— BpeMd JOrOHa;
S — paccrofiHHe MeXAY CaMoJIeTaMH;
V, u Vy— Bo3yUIHBIE CKOPOCTH CaMOJETOB;
AV — pasHoCTh BO3AYWIHHX CKopocre#l camo-
JIETOB,

IlopAafok pemweHnda (wxagkl 1 u 2):

— nepeaBHrasi ABHXKOK, YCTAaHOBUTb HHIEKC A\
Ha JeJeHHe wKaxsl 1, COOTBRTCTBYIOIEE PasHO-
ctu AV niam cymme ckopocrefi V4V, (puc. 57);

— YyCTAaHOBHUTh BH3HPKY 0o wKajge 1 Ha jele-
HHe, COOTBETCTBYIOIee pPaCCTOSHHK MeXIy Camo-
Jeramu S;
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— OTCYHTAaThb IO BH3HUpPKe HCKOMOE BpeMa [0-
roHa HJH BCTPEUH.

Npumep. Hano: V=920 xkmjuac; Vo=750 xmjuac;
S = 120 k.

Haxopum: AV = 170 &mjuac; Vi-+ Vo= 1670 ka/uac;
tx — 42,4 mun.; ts = 4 Mua. 20 cek.

\ av
f unu

O s VitVz
@ i‘a‘:? A

Puc. 57
3AJJAYYU O BOMBOMETAHUIO

1. Pacyer yraa npuueauBaHus

3apava pemaercs no gopmyte (puc. 58)
WT—A
tgg=—"—,

H
b S=WT

Puc, 58
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rie ©— yroJ npuue/pHBaHHUS;
W — nyTteBasi CKOPOCTE;
T — Bpems1 nagedua 6oM6bl;
H — BricoTa mnoJera;
A — oTcTaBanue 60MOLI,
Mopsagok peweHns (mkaa 1, 2, 4 u 5):

— nepexBHras ABHKOK, YCTAHOBHTbL HHZeKC @)
1o mKaje | Ha [eseHHe, COOTBETCTBYyiOllee nyTe-

Boil ckopoctu W (puc. 59); .
T
U -
@il 5] v Lk
=T t - === i
ONENEEG :tpL?l
b @14 Y
L) G T T T
{ H
ol b

Puc. 59

— YCTaHOBHThL BH3HDKY NO IIKajle 2 HA JeNneHue,
COOTBeTCTBYMOIee BpeMeHH najeHust 6ombul T';

— OTCYNUTATh IO BH3UpKe Ha KaJjge 1 3HaueHHe
BeJUUUHL S —=WT,

— CABHHYTb BU3HDKY BJIeBO Ha BeJIMUHHY A, T, e,
VCTAHOBHUTH BM3HPKY NO 1IKajJde 1 Ha JeneHue,
COOTBETCTBYIOLIEE Pa3sHOCTH S — 4;

— nepejgBurasi JBHKOK, YCTAaHOBHTb HHAEKC V
o 1Kaje 5 [IpOTHB JAeJIeHH, COOTBETCTBYEOLIICFO
BHICOTE moJiera H;

— OTCYHTaTh NO BH3HpKe Ha IukaJje 4 yroJ npu-
uesnBanus o.

Opumepni: 1) Hawo: H =2000 #; W =680 «xm/uac;
T = 22,65 cex.; A = 1300 .

Haxonum: ¢ = 56° 4.

2) Hano: # = 7500 a; W = 800 xa/uac; T =47,7 cek.;
A = 4800 u.

Haxoaum: ¢ = 37,7°.
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2. Onpepne/seHHe HAKJOMHOM JarbHOCTH cOpachi-
BaHusg Gom0

3anaua pemaetcss no ¢opmynaam (puc. 60)

H
H ——"1
Ae sin (90° — )’
Htg
Hﬂo= - e
. sing

rie H/,— HakJOHHAA Ja/JbHOCTb cOpachlBaHUA
om0,
H — BuicoTa cOpachiBaung;
@ — yroJ npuueJuBaHusi (o6uIlYHO oTpaba-
TBIBAETCH peLIaioniHM NPHGOPOM ONTH-
YeCKOro NpHUeJa).
Mlopagox pemenud (wkanisl 3 u 5):
— YCTAaHOBHTHL BH3HPKY NO IIKaJe b Ha jeJeHHe,
COOTBETCTBYIOIlEe BBICOTE Iojera camogera H
(puc. 61);
— NOABECTH IOJA BH3UDKY JeJleHue IIKaJu 3,
COOTBeTCTBYOIee 3HauyeHH0 yria (90° —e);
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— OTCYHMTATb MO WKAJNE 5 NPOTHB HHIeKCAZ W
HCKOMYI0O HAaKJOHHYK JaJbHOCTh COpachiBaHHA

GoM0, %
-
® +

@ Y
® ~ {7 +

] HAG?
Puc. 61

1
Ll

Npumep. Jano: /1 = 9000 u; ¢ = 41°; 90° — » = 49°,
Haxoaum: HO. = 11 900 m.
- Tlpn ManeIX 3HAYEHHAX YIVIOB ¢ I NOBHIUEHUS
TOUHOCTH pacuera HJ, onpexeasior no BTOpoH
dopmyae,
Tlopsifok pemenud (wkaml 3, 4 u 5):
— nepelBuUras JBHXKOK, YCTAHOBHTbL HHJIEKC

Ha JejeHue IIKaJel 5, COOTBETCTBYWIEe 3Haye-
Huio H (puc. 62);

O——
? Y ___- 7

HAF?

®
®

—x -H
=
2

Puc. 62

— YCTAHOBHTb BH3HDKY HO wKajle 4 Ha jeJe-
HHe, COOTBETCTBYOLee SHAYGHHIO ¢ (ITHM CaMbIM
onpefensercs BeJHYHHaA OTHOcA 60MOLI C 3aJaHHOA
BbICOTH A= H tg o);

~— uepeBUras ABHXKOK, INOIBeCTH MNOX BH3UPKY
IeJleHHe mMKajsl 3, COOTBETCTBYIOLLEE 3HAYEHHIO ¢;
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— OTCUHTaATL N0 1KaJe 5 NpoTHB HHAEKCA v

HCKOMOe 3HaueHue HakJIoHHOA ZansHocTH HJe.
Npumep. Mauno: H = 12 000 »; ¢ = 26°.
Haxompum: H/[. = 13 400 a.

3. Onpenesesue BeJHYHHBI CHOCAa MeAJEHHO na-
Jalero rena

3anaua pemaercs no ¢opmyie

z=U2 g,
VGH
rie Z — BeJduuuHa CHOCa B M,
H — BricoTa cOpacuiBanusd BAM;
U.,— CKOPOCTB CpeaHero Betpa B M/cek;
Venw — CpPefHs CKOPOCTb CHHXKEHHS B .J/CeK.

Tlopsaiok pemenus (wkaisd 1 u 2 win
14 u 15):

— YCTaHOBHTbL BH3HpPKY IO wKaje ! Ha AejeHHe,
COOTBETCTByOLee 3HayeHuo H;

— nepejBuras ABHIKOK, MOABECTH NOA BU3HDKY
AesieH He WKaJbi 2, COOTBETCTBYIOEe 3HAUCHUIO Vg,

— HepeBeCTH BH3UPKY NO IKaje 2 Ha JeneHwe,
COOTBRTCTBYIOIEee 3HaueHud) Uep;

— OTCYUHMTATb NO BH3MpKE Ha uKajne 1 HCKOMoe
3HayeHuHe cHoca Z (puc. 63).

T Y e
by !
Zk? b
<:> ! ! {
@ Lo
U(,"p IV'CH:
| ]
l I -

Puc. 63

Mpuwmep. H = 800 a; Ucp = 14 mjcek; Veu = 6 mfcex.
Haxopum: Z = 1860 m.

74



4. Onpeaenenne BbicoThl GomGomeranns no do-
TOCHHMKaM

3agaua pemaercs no QopmyJe

H="'y,
a

rge W — nyTeBast cKOpOCTb B M/cek;
t — MHTepBaJ MeXIY 3KCHO3HUUIMH B CeK.
a — paboyasi CTOpOHA CHHMKa B CM;
f— tdokycrnoe paccTosHue OGBLEKTHBA a3po-
tboToannapara B Cu.
Mopsanox pemwernus (wkams 1 ¥ 2):

— NepeiBUrasi IBHXKOK, YCTAHOBUTb HHIEKC ®
NpOoTUB JeJieHHs], COOTBETCTBYIOLIErO 3ngayenuio W
(puc. 64);

=
e |
LA
|

O U5 N A

W
®@ ired ®

f

!

[

(

i
.

——a - 8 ——

““W

Puc. 64

— YCT@HOBHTH BH3HPKY IO lUKaJe 2 Ha [JeJe-
HHE, COOTBETCTBYIOlLee BpeMeHH f;

— nepeaBurasi IBHXKOK, YCTAHOBHTD IIOJ BU3HPKY
JejieHre MIKajgbl 2, COOTBETCTBYIOLLee 3HAYEHHIO 4;

— HePeBECTH BUSHPKY N0 lIKale 2 Ha [eJEHUE,
COOTBETCTBYIOLIEe BeJHYuHE f, H N0 WKane 1 OTCUH-
TaTb UCKOMOe 3HayeHue H.,

Npumep, Dano: W = 730 xm/vac = 202 mjcex; t = 18 cek.;
a =30 cm; £ =50 ca.

Haxonum: H = 6080 .
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MpuMeuanye AHaTOIHYHO MOXKHO ONPENENHTH MUHH-
MaJbHO JONYCTHMYIO BbICOTY QororpadupoBaniui Hyms, €CaH
BMeCTO t B3ATh famm, T. €. MHHHMMAJIbHH} HHTEDBAJ MEXIY
IKCNIO3HUHAMY, PaBHHE NMPOXOIKHTENBHOCTH UHKJIA 23podoTO-
annapara.

5. Pacuer neoGxoammoro uHcla CHHMKOB npu
d¢oro6ombomeTaHnn
3anaua pemaercss no opmyae
fWT
Nop=
CH aH
rae T — Bpemsi nagenuss GoMGbl B CeK.;

H — Bolcora doto6oMGoMeTaHHss B M.
[Mopsagok pemenud (wkams 1 @ 2):

— nepeJBHras IBUXKOK, yCTAHOBHTb HHJEKC )

Ha [eJeHde IUKAaJbl 1, COOTBETCTBYiOIee 3HAYEHH IO
W B xmfuac (puc. 65)

| T T o |

oY 2| a2 | Mg

T ] ® T

: | cin U |
Puc. 65

- — YCTaHOBUTb BH3HPKY IO LIKaXe 2 Ha jelleHHe,
COOTBETCTBYIOLUEE BpeMeHH NajeHHA GoMOnl T

— nepenBHras JBHXOK, NOABECTH IIOX BHU3HPKY
neJjleHHe LIKaJbl 2, COOTBeTCTByIOLlee 3Hauenuio H;

— NepeBeCTH BH3HPKY IO lUKajle 2 Ha [JeJeHHe,
COOTBETCTBYIOIEe 3HAYEHHIO f;

— nepeJBUras [ABHUKOK, NMOABECTH IOL BHU3HPKY
JesenHe WKambel 2, COOTBETCTBYIOUlEE 3HAUEHHIO &,

H OTCUHTAaTb TNPOTHB HHIEKCA HJIH Ha
IWKaJje 1 HCKOMOe 3HAueHHe 4YHCJIA CHUMKOB Nog.
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Npumep, Jano: W = 580 xmjaac; T = 49,4 cex.; f = 50 cm;
a =14 ca; H = 9000 m. ]
Haxonum: n=3,15 =4 cHuMKa.

3AJAUYH HA BO3AYIHHOE @OTOTPA®HPO-
BAHHE

1. Onpenenesue mMaciitaGoB CHUMKA
3agaun pewawprca no dopmysam (puc. 66)

~

—H
Ll
!

5|~

M,=

?

‘TZe mMm— YUCJAEeHHBINA Mac-
uirao;

M, — guneiinpd Mac-
mrat;

H — Boicora doro-
rpadupoBaHud B
cM;

f—dokycHOE pac-
croanue 06Bbex-
THBa a’podoro-
aimapaTta B ca.

[Topsagoxk pelmeHrus (wkaaol 1 ©w 2 uan
14 u 15):

— YCTAaHOBHTb BH3HDPKY Io lWKaje 1 Ha feleHue,
COOTBETCTBYyIOLlee BbicoTe mnojdera H (puc. 67);

— nepeaBuUrast ABHXKOK, IOABECTH IOA BH3UDKY
JeJeHHe lIKaJjbl 2 B uHTepBajte [0—100, coorser-
cTByMolee QOKyCHOMY paccTOAHHUIO f}

— OTCYUTATb Ha 1UKaJge | NpOTHB HHAEKCA
UCKOMOe 3HaueHMe 3HaMeHaTessd UHCJAEHHOTO Mac-
mraba m WIN JuHeAHBH Macwmitaé M.
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T Npumepsi.
| 1) Hano: H = 8500 x;
m=2 H f=21cm.
@ } 1 Haxonnm:
® j L
=405, — = ____.
s m= 405 = 4500
' 2) Hano: H = 52C0
= 40 cm.
Puc. 67 Haxonum:

Mc=130 w8 1 cm.
2. Onpenenedne BbICOTH (foTorpadupoBaHus

3amaua pelwaercs no gopmye
H=M,f.

[Topsinok pewenus (wxkaiet 1 0 2 wm
14 u 15):

— nepeaBHTasl ABUKOK, YCTAHOBHTb HHJAEKC
Ha JeJeHue LKajgbl 1, COOTBETCTBYyioLIEE MaciuTaby
cauMka M, (puc. 68);

M

O_1 "'?
F
|

@ m

Puc. 68

— MOABECTH BH3UPKY 10 LiKake 2 Ha [elenue,
cooTBeTCTByOLIEe DOKYCHOMY pacCTOsiHHIO f;

— OTCUHTATb 110 BHU3HUPKE Ha lUIKaJe 1 HCKOMYIO
BBLICOTY (oTorpadupoBanus H.

Mpumep. Hado: f =21 cm; M =120 m B | cm.

Haxomnum: H = 2520 .
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3. OnpejeieHne MakcHMAJIbHO KONYCTHMOMH 3KCNO-
3unuH (BBIACPMKH)
3ajava peliiaercst no ¢opMyne
Mc
100w’

Emmc =

riae M,— nuHedHBIH MacTab CHHUMKA;
W — nyTeBasi CKOpOCTb B 4t/cex.
[Topsagok pemenus (wkais 1 u 2):

— NepejBHTas JBHMKOK, YCTAaHOBHTb HHiEKC @
Ha jJejenue, coorBercTByomee W B ku/uac (puc. 69);

| .
0] i i —=—z=z=
o)

1,
Emanc =

= b

Puc, 69

— YCTAHOBHTb BH3HPKY IO IuKase | Ha Je/enue,
COOTBETCTBYyIOlee OTCYETY HPOTHB HHAEKCA
uian  [100{;

— niepejBHrasi ABHXOK, NOJABECTH TNOA BH3HUPKY
neseHHe IIKaJbl 2, COOTBETCTByOWEe BeJnunHe My

— OTCYHTATh M0 wKaje 41 NpoTHUB HHJEKCA

uan [00] Bequuuny, o6paTHyl0 HCKOMOMY 3Hade-
HHIO Eyage, T. €.

1
Q== .
Eyaxe

NMpumep. Jano: W = 645 xmjuac; Mc =70 » 8 1 ca

. 1
3 : = 255; = _. .
HaxoauMm: a = 255; Eyare 555 cex
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4. Onpellenenne 3aXBatTa HA MECTHOCTH

3agaua pemaercs nmo gopMyne
L= M.l

rge L —3axBaT Ha MeCTHOCTH CTOPOHOH a3spo-
CHHMKA B M;
I — pnnHa paGouel CTOPOHB a3POCHHMKA B CM;
M, — nuuedHpldl MacmiTab cHUMKA,

Mopsaaok peweHHda (wKaasl 1 #H 2 wWIu
14 n 15);

— nepejBHTasl ABWKOK, YCTAHOBHTb HHZEKC [i0]
0o wkKajie 1 Ha JgeneHHe, COOTBETCTBYIOLEe IJIHHE
paGouefl croponsl cHuMka ! (puc. 70);

— NMOCTaBHTb  BH-
3UPKY IO lIKaje 2 Ha

@ t L=? jeJieHue, COOTBETCT-

L i Byiolmiee  Maclutaby
T . .

®@ ll'la_-l Me aspocuuMka M,

— OTCUHTATh  Ha

[ wKane 1 o BH3HpKE
HCKOMOE 3HaYeHnHe 3a-
XBaTa Ha MECTHOCTH L.

Npumep. Hano: [ =28 cm; Me =290 & B | ca
Haxonum: L=8100 .

Puc. 70

5. OnpeaeJsienie CTOPOHBI KOHTYPA NManeTKH

3agaua pemraetcst no dopmyse
L
P=—",
Mx
rage P — 3HaueHHE CTOPOHDI KOHTYDA NATETKH B MM;
L-—3axBaT Ha MeCTHOCTH CTODOHOHA a3po-
CHHMKa B M;
M, — nnneiinpii MaciTab KapThl.
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[Topagok pemwedya(wkans 1 12 uiu 14 u 15):

— NOCTaBHTb BH3HPKY NO IukaJe | Ha jeleHue,
COOTBETCTBYIOUEE BeJIHUHHE 3aXBATa HA MECTHOCTH L
(puc. 71);

— Nepe/iBUrasi NBHAKOK, INOABECTH IOJ BH3UPKY
HeJeHHe IUKaJbl 2, COOTBETCTBYIOUiee MacliTaGy
KapTol M., } :

— OTCYHTATb IO Ka-

:9
JIe 1 IpOTHB HHEKCA @ j‘ L
HCKOMOe 3HauyeHHe CTO-
poHb KOHTYpa naterkn P, (@ My
Mpumep.
Hano: L = 4200m;
Mz =1000 » B 1 cm.
Haxongum: P =42 mm. Puc. 71

6. OnpeneneHue KkOJMMYECTBA aA3POCHUMKOB A8t
OJHOro Mapiupyra

3anaua pewaercs no dopmyJse
N;H==5;

rge S— QJIMHa MaplupyTa;
L—3axBaT Ha MecTHOCTH paGoyeli CTOPOHOMH

CHHMKa,
Ilopsagok pewenus (wkam 1| H 2 uan
14 u 15):

— INOCTaBHTbL BH-

3HPKY no mkasie | Ha New? S
IeJeHHe, COOTBETCT- @®_+ -
Byiowee aiune Mapu- (2) L

pyra S (puc. 72);

— IlepeaBurag JBH-
¥KOK, TIOLBECTH TIOJ Puc. 72
BH3HPKY A€JIeHHe HIKa-
Jbl 2, COOTBETCTBYIOHiee BeJIMYMHE 3aXBaTa Ha Me-
CTHOCTH L;
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— OTCUHTATh TPOTHB uHZeKca [10] i

HCKOMOE 3HaueHHe KOJHYECTBA CHHMKOB N, LI
OJHOrO Maplipyra.

Npumep, Dano: S = 15500 »; L = 2250 .
HaxomnM: Nen X 7 CHHMKOB (C OKpVTIJIeHHEM),

7. Onpepnesienne HHTepPBANa MEXAY IKCNO3HUHSIMH
(cHUMKaMH)

3apaya pemaercs no gopmyJe

rpe L —3axBat Ha MecTHOCTH pabGodeil CTOPOHOR
CHUMKA C YYeTOM INepeKpBITHI,
W —nyreBasi CKOpocTb B at/CeK.
ITopsigok pewenus (wkaas 1 u 2):
— nepejBHIast JBHXKOK, NOABECTH HHIEKC
Ha JieJleHne WKajbl 1, COOTBETCTBYlee IyTeBOH
ckopocts W B katjuac (puc. 73);

-~

@ y
® ©

o
>
-

—— ~

Puc, 73

— NOCTaBUTb BH3UPKY NO uikaje | Ha jefleHue,
COOTBETCTBY!OIlee BEJHMUYHHE 3aXBATA Ha MeCTHo-
CTH L;

— OTCUHTATb 110 BH3HpKE Ha lIKaJe 2 HCKoMoe
3HaueHHe BPEeMEHHOro HHTepBaJa (.

NMpumep. Hano: W =620 km/uac; L = 2150 a.
Haxomum: ¢; = 12,5 cek.
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8, OnpeleieHHe KOMMYECTBA MapupyToB Aasd
dororpaduposanus 3ajannoi NJOMALH

3ajaua peliaercd no ¢opmyJe

Z

Zu ’

rae Z — HeoGXORUMBbI 3aXxBaT Ha MECTHOCTH,
Z,— 3aXBaT Ha MEeCTHOCTH OJHMM MapiipyTOM.
IMopanok pemenus (wkai 1 2 uaM

14 u 15);
— ycTaHOBUTh BH3WPKY MO LIKale 1 Ha Jene-

HHe, COOTBETCTBYOllee 3HAUEHHIO Z (puc. 74);

Nigpup =

10) ”M(:pwp"?

@ m

[ o o Je—
—= ~N

Puc. 74

— mepejBUTasl ABHXOK, NOABECTH NOA BH3HPKY
JeleHHe LiKagbl 2, COOTBETCTByioLlee — 3HAue-
HHI0 Z,o

— OTCUHTaTh NO WIKaJe 1 NPOTHB HHACKCA
HJIH HCKOMOe 3HAaUYeHHe KOJM4ecTBa Mapupy-
TOB Nyapmp-

Mpuvep. Hauo: Z =25 kM Zx = 4,3 km.

HaxonuM: Nyapmp = 6.

9. Onpejeteune BHICOTH NPH NEPCIEKTHBHOM

dororpadupoBaHu

3ajaua pemaercs no Qopmyne (puc. 75)
H=M,fcosa,



rle o — YTojl HAKJIOHA ONTHYECKOH OCH a3podoTo-
annapara.

[Topsangox pemenHs (wxam 1, 2 u 3):

-—— nepejBUrasi JBHXOK, YCTaHOBUTb HHJEKC lll_)[
Ha jesenue IUKajbi I, COOTBETCTBYIOIee MacmTady
cvemku M, (puc. 76);

@_te ) ____TE TE
BT o
@ |V
O w1t L

Puc. 76

— YCTAHOBHTb BH3HPKY IO MIKase 2 Ha jJeJeHue
cooTBeTcTBYylomee GOKYCHOMY pacCTosiHuio f;

— nepejiBHras NBHXOK, HOABECTH IIOf BH3HPKY,
HHIEKC mwKams 4; '
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— NePeBeCTH BH3HDPKY IO WKaJe 3 Ha JAejeHHe,
COOTBETCTBYOIIee Beauudde yraa (90° — a);

— OTCUHTATb 0[O BH3HpKe HA wwxajae 1 (uam B)
HCKOMOe 3HaueHHe BHICOTH Qororpaduposanns H.

Mpumep. Hano: Mo =126 m 8 1 cm; f =21 cm; a = 40°,

Haxomum: (90° — a) = 50°; H = 2000 .

10. Onpenesernne macuirada CHHUMKAa 0pH
nepcrneKTHBEOM ¢oTorpaupoBaHuH

3ajaun pewaorcs no gopmyaam (CM. puc, 75)
Mcn:_‘lj_;
fcosay
H
fcosa
H

’
fcosay

M, =-

¥

rae M. —wmacwmtal cHUMKA 1O IIepefHeMY IUiaHy;
Mcr — MacwiTaG CHMMKa IO TJaBHOH BepTH-

Kaau;
Mcy —Macwral CHHUMKa 10O  yJaJeHHOMY
nJIany;
1
a4 =o6— ) &
1 -
Qg =— % + —5‘ B’

§ — yroa 3penus o0beKTHBA.

[Topaaok pemenund (wkaaw 1,2, 3 u 5);

— YyCTAHOBHTbL BHM3HPKY MO I1Kaje 1 HA JeJenue,
COOTBETCTBYIOLIEe BLiCOTe mnodeTa f (puc. 77);

— NepeABHrasd JBMKOK, MOABECTH [OJ BH3HPKY
geJeHde WKagbl 2, COOTBETCTBYIOILEE 3HAUEHHIO
tdokycHoro paccroguusg f;

7 3ax. 476 . 85



—— [epeBeCTH BHBHMPKY HA JeJenHe mikaan 1
npoTHB uuAexca [lo] wuam [100];

— nepejBuras JBHKOK, HOCJIeJ0BATEJILHO TTOABO-
AHTH 10J BH3HPKY JAeNeHHA WKaJbl 3, COOTBETCTBYI0-
mHue snauennaM (90° —aq); (90°—a) u (90° — ay);

® 031" T
: et —— = |
®@ £ : I :Qolﬂll
{ | O | i
by o
b ®_ Y
Ll @ T2 1
Mc=?
Puc. 77

— OTCYMTATh MO HIKaJe 5 MPOTHB HHJEKCA V
HCKOMOe 3nauenue macwraba M. , M. u M.

Npumep. Jano: H = 1500 x; a = 45°; B = 34°; f = 40 e

HaxomuM: a3 = 45° — 17° = 28°; oy = 45° 4- 17° = 629
80° — oy = 62°; 90° «— o = 45°;, 90° — ag = 289

no juuefiKe: Me, = 42,6 » B 1 ety Mo, =53 m B 1 em
chy:SO M B 1 cm

11. Onpejedenue 3axBaTd Ha MECTHOCTH 0O
nepejHeMy H yJaJeHHOMY MJany
3agauu pewarorcd 1o dopmyJam
Su=M,_1
Syzchyl
rge | — pnauHa CHHUMKA B O,

[Topsigoxk pemenusd (wkaasl | ¥ 2 HIH
14 u 15):

— nepeaBHrasi JABHXKOK, YCTaHOBUTb HHAGKC
NpoTHB JeJieHHA uKaJabl 1, COOTBETCTBYIOLIErO
3nayenno macmraba M, (puc. 78);
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— YCTaHOBHTb BH3MPKY NO HIKaje 2 Ha pelfle-
HHME, COOTBETCTBYIOIee 3HaueHHO ;
— OTCYMTaThH 10 BH-
3upke Ha wKage 1 (nian 5)
HCKOMO® | SHAueHHe 3a- .y M S
XBaTa Ha MECTHOCTH. 4
INpumep. l@ L—Zb.]
Hano: Me,, =425 # B 1 e
Moy =73mB lca; 1 =30ca,
Haxonum: Sp = 1280 &; Puc. 7%
Sy = 2190 .

ftt— }f ——]

pa
l———m—
»

12. Onpenesenne ypaieHHWH BepPTHKadM caMoJeTa
OpPH NepcneKTHBHOM droTOrpadupoBanuu

3agaun pemwatoorcs no dopmystam (cMm. puc, 75)
Aon=H tg ay;
Hen=Htga
Ay o =Htga,

rne Hnn, Hvw 8 Hy.n— yRaleHHe BepTHKaJH
camoJieTa OT NePeAHEro NJaHa, OT TOUKH BH3HPO-
BaHUA H OT yRAJNEHHOTO IJIaHA COOTBETCTBEHHO,
[MTopagor pemennd (uKajis 4 u 5):
——nepegBurad ABHXKOK, YCTaHOBHTH HHJEKC
npoTHB JelieHns IKa-
Jbl B, COOTBETCTBYIO-
IIETO 3HAUEHHIO BBICO-
Thl mogieta H (puc. 79);
— yCTaHOBHTb BH- @
®

Y

)
!
zz%? "

3UPKY MNo kajge 4
IOCJaea0BaTeJbHO HA
JAeJeHHs, COOTBETCT-
BYIOIIME  3HAYCHHAM
yraa o, o U oy Fuc. 79
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— OTCUHTATL 110 BH3HUDKEe HA lIKaJje 5 uCKOMDbIe
yaaneHHd BepTHKAIH camoneTd Ly, ey U Ly

Npumep. dano: H = 2000 a; « = 35°; B = 34°,

Haxomum: a; = 35° — 17° = 189; a9 = 35° -} 17° = 52°;

no nauefike: du.q = 650 a; Jr.z = 1400 m; dy.n = 2560 x,

13. Onpeneneive uHTepBaJa MekAy
9KCNO3UNUSIMY NPY NepPCneKTusHom (oTo-

rpa¢pupoBaH uu
3agaua pemaerca no topMyaaMm
aM
t,= ——Wﬂ— (npu dororpadupoBaHiHn B CTOPOHY);
L ‘

i

t.=~“7 (npn dotorpadupoBanuy BHepen),

Te t,— HHTEPBaL MeXJy 3KCHO3HUUAMH B CeK.;
M. — MaciuTab CHUMKA IO TepeiHeMy IJIaHY B M,
W — nyTeBas CKODOCTb B M/CeK;
L, —3axBaT MeCTHOCTH B # mno pa6oueii cTo-
poHe CHHMMKa (C YUETOM IepeKpbITHSH).
[Topagok pemwenunda (wxais 1 H 2):
— nepejBUrasa ABHIKOK, YCTAHOBHUTbL MHIAEKC

Han Ha jeneHue WWKajiu 1, COOTBETCTBYIO-
miee 3nauenHio a (puc. 80);

D _L7 S . i v,
) /‘/]Ln mo] i )
L |

Puc. 80

— YCTAHOBHTHL BM3HpPKYy MO IKajge 2 wHa JeJe-
HHe, COOTBETCTByIOIEe 3HauedHnio M. , wniam 1o

miKkaje 1 Ha Jesnenue, COOTBETCTBYIOIEE 3HAUEHHIO L;
88



— mepefBhras ABHKOK, HoxBecTH uHIeKC @)
Ha JeJieHHe LIKaJjbl 1, COOTBETCTBYIOIIEE CKODOCTH
W B kafuac;

— OTCYHTATh HO BH3UDKE Ha iuKajge 2 HCKOMoe
8Hauenue t; B CeK,

NMpumepsis 1) Javo: Mg, =756 n B 1 cm; a=18 cm
W = 440 gm/uac.

Haxomgum: t; = 11 cek.

2) Hawno: Ly = 2100 x#; W = 540 xam/aac.

Haxonum: ¢; = 14 cex.

14. Onpepeserde KoJHYeCTBA Ad3POCHUMKOB st
OAHOr0 Mapupyra IpH HePCHeKTHBHOM
¢ororpatbuposaHnm

Sapjaua peinaercd Ho Gopmynam

NCH:

(mpu doTtorpadHpOBaHHH B CTODPOHY);

aMe,

Ny = (npu doTtorpaduposanHd BHepen),

Ly
rae S— aauna ¢ororpapupyeMoro MapmpyTa B K.,

[Topsnox pewmenns (wxaas 1 H 2 wuim
14 u 15):

— yCTAHOBHTb BH3HPKY HO mKage 1 Ha Zeje-
HHe, COOTBeTCTBYywowee aduHe dotorpadupyeMoro
mapuwpyta S (puc. 81, a);

— mepeABMras IBHXKOK, YCTAHOBUTbL IO BH3HD-
Ky JejieHHe LIKaJjbl 2, COOTBETCTBYIOLlee 3HAYEHHIO
BeJIHYHHBl @ WM Ly (18 BTOporo caydas);

— HepeBeCTH BH3HPKY IO IKaJge 2 N0 COBMelle-
HHS C HHgeKcoM [i6]; eCau Obula  YCTaHOBJAEHA
BesiHYHHa L;, To Ha mKase 1 Ho BU3HDKe OT-
CYHTATh KOJHYECTBO CHHMKOB Ngy (puc. 81, 0);
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— nepexBHTas ABHXKOK, YCTAHOBUTL NOJ BH3HDKY
JeJieHle WKaJIB 2, COOTBeTCTBylomiee 3uave-
o M -

— OTCUHTaTh No wWKajge 1 NpoTHB HHAEKCA

HJIH HCKOMCE 3HayeHue KOJHYeCcTBa CHHM-
KOB Neg.

a7 TN
(3 : | l H : : °
| | | Ney=
a@ (1 .? 1 IS ————d ‘lr ! €”
i ! T N
| J
L-L_» Lol
NCHE? L
5O i
@@ ]
Puc. 81

Mpumepsi: 1) Hano: S=14 xm; a=16 ca; Me, =70 u
B 1 cm

Haxonum: Ner = 13.

2) Hano: S =12 xm; Ly = 1,4 xm.

Haxomum: Nemn = 9.

3AJAYH HA BO3AYLIHYIO CTPEJILBY

1. Onpepnenenre auueHHOro OTHOCA NMYJAH HJH
cHapsiia
3apaua pewaercs no gopmyJae (puc. 82)
A=
Vo

b4
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Puc. 82



rae [ — JanbHOCTh CTpenb0n B o
Vy~— Bo3aylHas CKOPOCTb caMmoJera-cTpeika;
V,— HauajbHasgs CKOPOCTb CHApAAA.

Mopagok pemenus (wkanae I n 2)

— NepeAiBUras ABHXKOK, YCTAHOBHTL HHJIEKC @
Ha JiejtedHe WxKaJuao 1, COOTBETCTBYIOILEe 3HAUEHUIO
Vi B ku/4ac (puc. 83)

100

s —

®
O
IR | Ta—

Puc. 83

— YCTaHOBHTL BH3HDKY MO IIKajne 2 HA HejCHHE,
COOTBEeTCTBylOLiee 3HaueHmio J[ (B HHTepBAJIe
10—100);

— nepefiBUrasg JBUKOK, NOZBECTH IOJ BH3HPKY
JIeJeHue IKadbl 2, COOTBEeTCTByIOIEe 3HAUYEHHIO
Vo B mjcex (B mHTepBade 10—100);

— OTCUHTATh HA mWKajne 1 nporuB wnHAeKca [100
HCKOMOE 3HaueHMe OTHocCa A.

Mpumep. Hano: J =800 s; V; = 880 xa/uac = 245 mjcex;
Vo = 650 m/cex.
Haxogum: A = 302,0 am.

2, Onpeaenenye JUHEHHOro ynpexjaeHus
Sajgaua pemaercd no gopmyte (cMm. puc. 82):
L=V,

rae Vo, — CKOpoCTb HeslH B a/cex;
t — Bpems NoJeTa CHApAZa 0 LeJH B CeK,
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Mopsaaok pemenns (mkaao 1 u 2)

— nepejBHras gBUKOK, YCTAHOBUTL HHIEKC @
Ha JesieHme mixaabl 1, COOTBETCTBylOLlee 3HAUE-
HUIO CKOPOCTH mesu V, B kM/uac (puc. 84);

/ S
P

I
t
|

o __L
@

)

@~

Puc. 84

— yCTaHOBHTb BM3HUDPKY IO MLIKajJe 2 Ha jelie-
HHe, COOTBETCTBYyIOLIee BpEMeHH MoJjera CHApPAAA
Hiau nyau { B cek,;

— OTCUHTATL 110 HiKaje 1 TPOTHB BH3UPKH HC-
KOMOe 3HaueHye JHHEdHOro ynpexpaeHunsa L B 4.

Npumep. Jano: Vy =760 xm/uac; t = 0,68 cex.
Haxomum: L — 143 .

3. Onpenenenue YraoBOTO ynpexjaeHus

3apgaua pemaerca no Qgopmynae (CM. puc. 82)

o7 = 100021 sing,
rae " — yIriioBoe ynpexjeHHe B ThiCTUHBIX;
V— CKODOCTb LEJIH B M/CeK;
{ — BpemdA IoJeTa CHapaza B Cek.
Il — gaabHOCTL CTPenblbl B 4
q — KyPCOBOH yroJ ueJu,
[Mopaagok peweHnund (wKaau 1, 2 1 3)
— nepeaBuraf JBHKOK, YCTAHOBHTH HHAEKC @
npoTHB  Jle/leHMA  IIKaJbi 1, COOTBETCTBYIOWEro
agauennio V, B xmfuac (puc. 85);
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— YCTAHOBHTL BM3HUpPKY MO WIKaje 2 Ha jgeJe-
HHe, COOTBETCTByIOIee 3HAUeHHI0 t B CeK,;

——nepegBHras JBHKOK, NOABECTH NOJA BH3HPKY
JeJienve IIKanbl 2, COOTBeTCTByIOUlee 3HAueHHIO [

o_% lz] 1z] 11
@ @ t a il ,'; ':
@ iyl

Lol

Puc. 85

— [epeBeCTH BH3UDPKY HA JeJeHHe WmMKajsl 3,
COOTBeTCTByIOmEe B3HAUEHHIO q, H OTCUUTATB IO
BA3MpKe Ha wmKajae 1 (uam 5) uCKoMoe 3Haye-
e ¢,

Npumep. Hauo: Vg = 700 xmjuac; t = 0,74 cex.; 4 = 450 x;
q = 50°.

Haxongum: ¢T = 245 THCSYHBIX.

4. OnpeneneHye AaJbHOCTH JO LEJH

3apaua pemaercs no ¢opmyJte (cM. puc. 82)

= 1000—"

T ’

1

rae ! —pasmep uead B

{" — BUAHMMbBIA pasMep HeaH B ThiCAUHBIX.

Mopsanok pemenund (wxKamel 1 H 2 Hianm
14 u 15):

— YCT4HOBUTb BHU3HPKY N0 wIKajge 1 na pgeJe-
HHe, COOTBeTCTByloHlee 3Haueduo | (puc. 86);

— nepeiBUras ABUAKOK, NOJBECTH IOJ BH3HPKY
Jejenye WKL 2, COOTBETCTBYIOUIEE 3HAUECHHIO ')
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— OTCYHTAaTh MO wWKaje | NPOTHB HHIEKCaA
UCKOMOE 3HAUeHHE AAJIbHOCTH A0 ueau /.

Mpumep. Hano: /=37 au; 7" =55 THCAYHBIX.
Haxomum: [ = 670 m.

a4;?

100

@
@

Lot e~ ——]
-

Puc. 86

5. Pacyer yraa npuuesuBaHus

3agaya pemaercs no dopymyse (cM. puc. 82)

rge o — yroj NpHUeJUBAHHA B MHH.;

@ — kospbunuenr, onpegesieMiii U3 TaGAHIH
B 3aBHCHMOCTH OT IIpOH3BejeHHs Gajliu-
CTHYECKOTO KOI(POHIHEHTA HA JaJbHOCTb
(Cul) B OoT CKOPOCTH CaMoJIeTa-CTpeJKa;

Cy— Ga/uucTuyeckni Ko3ddu (HeHT nyJaH 4 CHa-
paga;

e — yroJl MecTa HeJH.

[Tlopagoxk pemenusd (mgaaol 1, 2 1 3):

— YCTAHOBHTb BH3HPKY N0 mikaje 1 Ha pele-
HHe, COOTBETCTBYIOLIEE 3HAUEHHI Koypduuynenrta P
(puc. 87);

— nepeiBUras [ABHMKOK, NOABECTH O] BH3HPKY
JeJleHHe IIKajbl 2, COOTBETCTBYIOIlEE 3HAYEHHIO
koapouunenta Cy;
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— yCTaHOBHTb BH3HPKY INO mIKaje 3 Ha Jefe-
HHe, COOTBETCTBYloumlee 3nadyeHuo yraa (90° —e);

T e
) =7 |
® . Y
Q7T Ll Twel
Cy | 90-¢1
Onmm T———
] | i L
o1
w-l

Puc. 87

‘~ orTCYdTaATh MO BU3HPKe Ha mKaje 1 (win 5)
HCKOMBIH YroJl IpHUENHBAHHA B MHHYTAaX,

Npumep. Hdano: @ =43; Cy = 2,6; = = Bb°.
Haxonum: (90° — &) =359, a = 95" = 1°35".
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