MyHuUIUNAJIbHBIN 3TAIl BCEPOCCUMCKON OJIMMMINAIbI IMTKOJbHUKOB
IO aCTPOHOMMUM

B 2015/2016 yueGHOM romy

9 kJacc

Pemienus

Ne 1. «O ITaesdax»
Yeaosue. YUro Ttakoe Ilresdn? B KakoM co3Be3auu OHE HaxoIsiTcs! B Kakoe Bpemsl roga yCiIoBust
X HAOJIIOICHUS] ABJISAIOTCS ONTUMAJILHBIME?

Pewenrue. I1neadv, (TakyKe N3BECTHBI KaK 00bEKT B KaTajore Meccbe o nomepom M45 mwin Cemo
cecmep) SIBIISIOTCS PACCEAHHDLM 36€30HDIM CKONAEHUEM — TPYIIIIOf 3B€31, 00Pa30BAHHBIX U3 OJHOIO I'H-
FaHTCKOI'O MOJIEKYJIAPHOrO OOJIaKa M MMEIOIINX NPUMEPHO OJIMHAKOBBINA Bo3pacT. ObIiee KOJMYECTBO
sBes | B ckortennn (1 =+ 3) - 103, OHn 3amoiHAIOT 06IACTH TPOCTPAHCTBA, HMEIONIYIO HelPABIILHYIO
GdOopMy U CBABAHBI IPYT C JIPYTOM OTHOCUTEIBHO CJAA0BIMU IPABUTAIIMOHHBIMU cuytaMu. [JIaBHbIME TTpe -
CTABUTEJIAMH CKOIUIEHHS ABJISIOTCA MOJIOZbIe ropsyne 3se3/bl. CKOIIEHHe PACIOIOKEHO B CO3BE3/IUH
Teﬂb].[a u IOTOMY H.HGH,ZLBI XOpOomIO BUJIHBI 3UMOI B CEBEPHOM IIOJIyITapUX U JIETOM B I02KHOM IIOJIyIIa-
pun. DTO OJHO U3 CaMbIX O/MIKafMMUX K 3emile W OJHO U3 HamboJiee 3aMETHBIX JIJIS HEBOODPYZKEHHOI'O
7138 PaCCEeAHHBIX CKOILJICHUN.

Pexomendavyuu das swcropu. Ilpasuisnoe ykazanue toro, uro Ilneanp! sBigrorcsa paccesHHBIM
CKOIJIEHHEM OlleHnBaeTcd B 2 6asita. /JonomnuTesbHoe mosgcHeHne O TOM, TO TaKOe PACCEsHHOE CKOILIe-
nue onenuBaercd B 1 6asi. IIpaBuibHoe HanMeHOBaHME CO3BE3UsI, B KOTOPOM pacro ioxkennl [lies o
olleHHBaeTcs B 3 OaJljla U KOPPEKTHOe yKa3aHHe BPeMEHH I'ojla, B KOTOPOM ONTHMAJIbHbIE YCJIOBUS JIJIs
HabIOIeHN — B 2 Oasa.

Ne 2. «T'opuszonmanvHbie K00OPOUHAMDBL 36€30bL>

Ycaoeue. Yemy paBHBI TOPU30OHTAJIBHBIE KOODIMHATH (23MMYT U 3€HUTHOE PACCTOSHHE) 3Be3/Ibl,
HaxoJgIeiics B Bepxueil KyapbMunaimu, 1 nabmogaress s r. Camape (¢ = 53°12'), eciu s1a 383118
B HUDKHEH KyJIbMHUHAIIUU HAOJIFOIa/Iach B TOUKe ceBepa’

Pewenue. Eciu 3Be31a B HIDKHE(l KyJbMHUHAIIME HAXOIUTCS B TOUYKE ceBepa (IpPUHAJIEXKAIIEH
MaTeMaTHIeCKOMY MOPH30HTY), TO €€ BbICOTa HaJ| TOPU30OHTOM paBHA HYJIO:

bs + 95 —90° =0, = b, =90° — pg = 36°48".

[TockombKy 0. < g, TO JaHHAs 3BE3/a B BEPXHEH KyJIbMHUHAIMU OyJeT HAXOMUTCS HAa HEOECHOM MepH-
JMaHe, K IOy OT 3eHHTa, TOTIa a3UMyT JOJKeH ObITh paseH Hyumo — A, = 0°, a 3eHUTHOE PACCTOAHUE
omnpeessiercss popMyJIoi BUIA:

2o = pg — 0, = 16°24’.

T.o ropusoHTAIBHbIE KOOPAMHATLI 3Be3/bl B BepxHeil KyabmuHaimn ectb A, = 0°00, z, = 16°24’.

Pexomendauuu 0as otcropu. BeiBom 0 NpUHAIEKHOCTA TOPU30HTY TOUYKHU CEBepa U, KaK CJIe/I-
CTBUE, BBIBOJ O PABEHCTBE HYJIIO BBICOTHI OlleHHMBaeTcs 2 Oajitamu. Pacder CKIOHEHWS 3BE3/IbI OIle-
HUBaeTCd Takxke 2 OajtamMu. BBIBOJ O KyJIbMUHAIIME K IOTy OT 3€HUTA M O PABEHCTBE HYJIIO a3UMyTa
onenuBaercs 2 6astamu. [IpaBu/ibHBIN pacyeT 3eHUTHOTO PACCTOSHUS 3BE3/IbI B BEPXHEN KYIbMUHAIII
TaKKe OIEHUBaEeTCH 2 Oajuramu.

Ne 3. «Illkaave epemerus

Yenosue. Kakyio u3 npejicTaBieHHBIX BPEMEHHBIX IIKaJ (3BE3/HOE BPEMsi, HCTUHHOE COJTHETHOE
BpeMsI, CpeJiHee COJIHEYHOe BpeMsi) B HACTOsIIee BPeMsl HCIOJIBb3YIOT B GOJIBIIMHCTBE CTPAH MHUPA, B
[TOBCEIHEBHOM Ku3HU 1151 caera Bpemern?! [Touemy? Ilouemy ocrasibHbBIE TIKAJIBI IJIsI 9TOTO HE IOIXO-
aar?



Pewenue. Cerositst GOJBIIMHCTBO CTPAH MHUPA UCIOJIb3YIOT JJIsl H3MEPEHUsT BpEMEHH IITKaJLy Cpe/l-
HEro COJIJHEYHOI'O BPEMEHM — CUCTEMY CUeTa BPEMEHU, OCHOBAHHYIO Ha KOHTPOJIE 38 PABHOMEPHBIM JIBU-
JKEHHEM II0 9KBaTOPY HEKOTOPO# abCTPaKTHON TOUKU — cpedhezo skeamopuasvrozo Coarua. VIMeHHO
pPaBHOMEpPHOE JBHMXKEHHE JIAHHON TOYKM ODECIeYMBaeT PAaBHOMEPHOCTH TeYeHHsI BPEMEHH — IJIABHOIO
npenMyniecTBa ﬂaHHOI;,I IIKaJIbI IIepea APpYyruMu IKaJIaMU.

VIMeHHO M3-3a OTCYTCTBHSI CTPOIOM PABHOMEDPHOCTH Te€YEeHHUsI BPEMEHH IKaJy UCTHHHOI'O COJIHEY-
HOT'O Bpe€M€HMN H€ UCIIOJIb3YIOT B Halll JIHU. OTCyTCTBI/Ie HaIVIAJHOCTH B OIIPpEACJICHHUUN IIOJIOZKEeHUs Ha
HEeOOCBOJIE TOUKHM BECEHHErO PABHOJEHCTBUSI M OPUEHTUD Ha HOUYHOE HeOO (XOTsi JesioBeK GOJpCTByeT
" Hy2KJTa€TCd B CcHEeTe BpEMEHHU B JTHEBHOE Bpelvlﬂ) HE IIO3BOJIMJIN HCIIOJIB30BAaTHL 3BE3HOE BPEMA KaK
HIKaJIy IJId U3MEpeHnusd BpEMEHU B HOBCG,ZLHGBHOﬁ KN3HU.

Pexomerndauuu das scropu. Berbop BepHOro yTBep:KIeHns, 0€3 0O0CHOBAHMS OTBETA, OIEHUBA-
erca B 2 6asua. [logpobHOE TpaBuIbHOE 0O0CHOBAHIE HEIIPUTOTHOCTH NCTUHHOTO COJTHEYHOT'O BPEMEHN
1 3BE3JIHOI0 BPEMEHHU B KadecTBe IKaJIbl BPEeMeHU, UCIIOJIB3YEMON B ITOBCETHEBHON YKU3HU OIEHNBA-
ercs erre 1o 3 Oajta 3a Kaxk/Iylo Ikajy. HemosiHoe, HO mpaBuibHOEe 000CHOBaHUE oleHuBaeTcs 1 + 2
Basutamu (B KayKJIOM CJIydae), Ha yCMOTPeHUe 4jIeHOB Kiopu. Ecsiu gano obocHOBaHUEe (B TOM YuC/Ie U
pa3BepHyTOE), HO B KOPHE HEIPABUJIBHOE, TO HGAJLIBI 32 HETO He BBICTABJISIIOTCSI!

Ne 4. « Domoepagpusa ayn Camypras

Ycaosue. B mione 2015 roma KocMudeckast CTaH-
nusa «Kaccuam» mosryduia yHUKaAIbHYIO (hoTorpaduio
(cMm. puc. 1), HA KOTOPOIl OJHOBPEMEHHO 3alleyaTiie-
vbl Tpu cuyTHuka Carypaa — Pes, Turan u Mumac
¢ MasibiMu pazamu. Omupejiesinre, Kakoil U3 JAHHBIX
cuytaukoB Turtan? Coit oTBeT 0oboCHyIITE.

Pewenue. Ha dororpadun oTaeTInBo BUIHO, TITO
"cepubl" cruyrHUKOB 1 M 3 110/00HBI 110 doOpME APYT
JPYTy W CUJIBHO pasjmuarorcs 1o ¢popme ot "cepra"
BTOPOI'O CIIyTHUKA. ¥ MOCJEIHErO JyInHA "POroB cep-
" cymecTBeHHO 0OJIbIIe. DTO OOBSICHIETCS UHbLM
TAPAKMEPOM 83GUMOIETCTNEUA COAHEWHO20 CEEME C TO-
seprrocmuio cnymuuka. Kak nzsectro, Turtan — sTo
eJIMHCTBeHHbIN ciiyTHUK CaTypHa y KOTOPOro 0bHapy- Puc. 1: x sanaze Ne 4.

JKeHa 1IoTHas arMmocdepa. ViMeHHO paccesinre cBeTa u ero pedpakiius B arMocdepe CIlyTHUKA IIPUBO-
JIT K YIJIMHEHUIO PoroB cepna. 1.0. ciyTHHK 1101, HoMepoM 2 — Turan. BaxkHo oT™MeTHTB, 9TO JaHHBII

I1Ia

(beHOMeH JaBHO M3BECTEH N Ha,6JHO,H,aeTCH y BeHepr IIO TeM 2K€ IIpUuIrnHaM.

Pexomerndauuu dasn scropu. Beibop BepHOro yTBep:KIeHns, 6€3 0O00CHOBAHUS OTBETA, OIEHUBA-
ercs B 2 6asuta. [IpaBuiibHOe yKazaHne IPUYIUHBl PA3JINIUs JUINHBI POTOB ceplia (Pa3ndHbIil XapakTep
B3aMMO/ICHCTBHsI CBETA C MOBEPXHOCTSIMU CIIYTHHKOB) oTMedaercst 3 Gajtamu. YkKasanue, 4ro Turan
SIBJISIETCSI € IMHCTBEHHBIM CIIy THUKOM CaTypHa ¢ IIOTHOM aTMocdepoii u, ITO UMEHHO, PACCesTHIe CBeTa
u ero pedpakius siBJIAIOTCHA IJIABHBIMYU ITpUINHAMK (DeHOMEHa, YJIJINHEHUS] POTOB OIEHUBAETCS eIle 3
bastamu. Cregyer cunTaTh HEIPABUJIBHBIM TakKoe oO0bsicHeHue: TuTan — caMblit 60JibInoil ciyTHuk Ca-
TypHa, CJIeJ0BATE/bHO, U caMoil 6OJIbIIOH ciyTHUK Ha GoTo ecTh Turan. 3a Takoe o0bsicHeHUE OAJLIbI
He Hauucasrorcs! Camblil 6OJIBINON IyTHUK BOBCE He 00si3aH OBITH CaMbIM OOJIBIIAM Ha (boTorpadum,
B CIJIy IIPOU3BOJILHOTO PACIIOJIOYKEHUS CIIyTHUKOB 110 OTHOIIEHUIO K CTAHIIUU.

Ne 5. «Komema 27P/Kpommenuna 6 agesuus

Ycaosue. Mex iy opbutaMu KakKnx KJIACCUYECKUX IJIAHET PACIOJIOXKEH adesuit opOuThl KOMEThI
27P /Kpommernnna, ecjim M3BECTHO ee repureniinoe paccrosiane — ¢ = 0.735 a.e., a 9KCIHEHTPHUCHTET
opbuter paBeH £ = 0.919. Kak gacto ObiBaer komera B adenmnu? Hemy paBHA CKOPOCTH KOMETHI B
acdbemmu (B KMm/c)?

Pewenue. Ilepuresnnmiinoe u adenniinoe paccrosiHusi B TepMUHAX SKCIeHTpHUcHTeTa (£) 1 6OJIbIIol



nostyocu (a) MOXKHO IPEJICTABUTH B BHJIE:

1+e¢
1—¢

g=a(l—¢), Q=a(l+¢), = qu( >:17.4a.e.

O[eBHIHO, YTO MOJTYIEeHHOE 3HAYEHHE CYIMIECTBEHHO Gotbire Gosbmioii momyocn CaTypHa, HO MEHbIIE
nosiyocu Ypana (cm. cupasodnbie nannbie). T.o. adennii opbursl komerst 27P /Kpommenuna pacrio-
noxken Mexky opoutamu Carypra u Ypana. [1s onpeenenus 9acToThl IIOSBICHHS KOMETbl B CBOEM
ademn, HEOOXOMMO BBLIMUCIUTDL 1epuos ee obpamenus Bokpyr Cosnna. st 9TOro Bocmob3yemes
TperbuM 3akonom Kerepa (B cpaBnenun ¢ 3emueit):

2 \3 T2 Q \3/2 q 3/2
- S T=T+ | — =Ts | ——— =27.3 .
<a@> (T@> 7 ® (%) ® (a@(l —5)> e

37ech ag = 1 a.e., Ty = 1 rog — 60sbINas TOTYOCh OPOUTHI 3eMITH U TIEPUOJ] ee OOPAITCHHUST; T.0. KOMETa
ObiBaeT B cBoeM adesuu 1 pa3 B 27.3 rosa.
CKOpOCTH KOMETHI B CBOEM a(esIiny €CTh

~—— =2.0xkm/c.

2
VQ: GWQ <1 6) _ Gm@ (1 6) —Vv

a 14¢ q 14¢

ziech Vg = 29.8 kM/c — cpejitsisi opOuTaibHas CKOPOCTh 3eMJid (CM. CIIPABOYHbIE JIaHHBIE).

Pexomerndauuu daa srcropu. IlpaBuiibHOe TIpejicTaB/IeHIE AHAJIUTUIECKON (DOPMYJIBI B TEDMUHAX
q v € 1yist adeJIMAHOTO PACCTOSTHUAST KOMETHI olleHnBaeTcs B 2 Gasta. OmpeiesieHne 9acTOThI HOSTBICHUST
KOMETBI B OKPECTHOCTH adeius CBOeH OPOUTDI, CBA3aHHOE C PACUETOM IEPUOA €€ OOPAIeHUsT OIeHNU-
Baercd B 3 Oasuta. [IpaBuiibHOE IpejicTaBiIeHe aHAJTUTUICCKON (DOPMYJIBI JIjisi CKOPOCTU B adesinu B
TepPMUHAX U3BECTHLIX BEJUYUH U CIPABOIHBIX JAHHBIX, ILUIIOC €€ PACYeT OIEHUBAETCS elle 3 HasiaMu.

Ne 6. «IIpoaem cnymnura Had Camapoii»

Yeaosue. Huskoopburaibubiii ciryrauk nposeraer uan r. Camapoii (pg = 53°12'). Ouenure Bpe-
Ms1, KOTOPOe HEeOOXOIMMO CIIlyTHHUKY, 4TOOBI IPOATH HaJ ropogoM 1) BioJb MepujuaHa, 2) BIOJb Ia-
paJljiesin, ecJii M3BECTHO, 9TO MPOTS?KEHHOCTh TOPOJIa C ceBepa Ha for cocTasiser 50 KM, a ¢ 3amaja
Ha BOCTOK — 20 KM.

Pewenue. CorjacHo yCaOBHIO 33JIa4U TPOTIKEHHOCTDL I CaMapbl BJIOJIb MEPUUAHA COCTABJIAET
L, = 50 kM, Broab mapasuienn — £, = 20 kM. [locKoIbKy CIyTHUK HH3KOOPOHTAIBHBINA, TO €0 CKO-
poCTh NpUBIM3UTEHLHO PaBHA MEPBOii KocMu4ueckoil ckopoctu — Vi = 7.91 km/c. CiefoBaresibHO, npu
JIBUYKEHUH CIIyTHUKA B MEDPHMAHHON IIOCKOCTH BPEMsl IIPOXOKIEHUSI COCTABUT

Tm = E_m = 6.3 cek.
Vi

Ecnn xe cnyrHuk nBuzkercd Has CaMapoil BIOIb Hapasllesid, TO ¢ YIeTOM BpAIleHUsT 3eMJId BO3-
MOXKHBI J[B€ CUTYaluu: 1) CIlyTHHUK JIBUZKETCsI B HAIIPABJIEHUM CYTOYHOIO BpalleHusi 3eMin (¢ 3amaja
Ha BOCTOK). B mannoMm ciayuae Camapa mepeMeniaercss B TOM YK€ HAIPABJIEHUN YTO M CIlyTHUK CO CKO-
pocrbio Vi (oTHOCHTENBHO TieHTpa 3eMiin)

_ 27 Rg oS pg

Vi
Ty

= 0.28 km/c.

Cnemoparenbno, oTHOCHTENbHO, CaMaphl CIyTHHK OyIeT IepeMeIlaThCs CO CKOPOCTBIO:
Vi=V1—V;="7.63 km/c.
CireoBaTeIbHO, BpeMsl TPAH3UTA B 9TOM CIydae €CThb

12
Tp1 = Vli = 2.6 cek.



2) CIyTHHUK JIBUXKETCsl B HallPaBJIEHUH, OOPATHOM HAIPABJIEHUIO CyTOUHOIO BpalleHusl 3emin (¢
BOCTOK Ha 3amaj): B 9ToM cKOpocTh ciyTHHKa OTHOCHTEbHO CaMapbl coCTaBIIsier

Vo =V1+ Vs =8.19 km/c,

a BpeMs TPaH3UTa B 9TOM CJIydae eCTh

P
Tpo = — = 2.4 cek.
p V2
Pexomendauuu das orcropu. IlpaBuiibHas olleHKa BpeMeHH IpojeTa ciyTHuKa Hajg Camapoit
BJOJIbL MepHraHa olleHuBaeTcs B 2 basuia. Pacuer ckopocru npuzkenust CaMapbl OTHOCUTEILHO IEHTPA,
3emin oleHUBaeTCa Tak:Ke B 2 6ajia. PaccMoTpenne n KOppeKTHas OIEHKa BPEMEHHU B JABYX YaCTHBIX
CIyYasX MPU JIBUYKEHUU CIIyTHUKA BIIOJIb [MapaJIIein ONEHUBACTCA B 2 0aJlIa 38 KaXKIbI CJIydail.

Ha pewenue 3a0a4 MYHUUUNAABHOZ0 IMNANA OAUMNUGIBL O ACTNPOHOMUY WKOABHUKAM,
omeodumcsa 4 uaca.



OcHoBHbBIE CIIpaBOYHbI€ JaHHbIE

§1. OcHoBHBIE (bHBH‘{eCKI/Ie n aCTpOHOMHWYECKHE IIOCTOAHHbBbIEe

Ipasumayuonnas nocmoswnaa — G = 6.674 - 1071 3. kr~ 1. ¢72

Cropocmu ceema 6 sarxyyme — ¢ = 2.998 - 10° a/c

Yuueepcasvhan 2azosan nocmoannas — R = 8.31 kr-m?- ¢ 2-K~1. momp™
Hocmosannasn Cmegana-Bomvumana — o = 5.67 - 1078 kr.¢c 3. K4

Macca npomona — my = 1.67 - 10727 kr

Macca snexmpona — me = 9.11 - 10731 kr

Acmponomuneckasn edunuya — 1 ae. = 1.496 - 10

Iapcex — 1 nk = 206265 a.e. = 3.086 - 1016 &

Iocmosmnasn Xab6aa — H = 72 km-¢— - Mnx !

§2. Tauubie o CoJHIile

Paduyc — 6.955 - 10° km

Macca — 1.989 - 103Y xr

Ceemumocms — 3.827 - 1026 Br

Cnexmpanvnuiti xaace — G2

Budumasn 3sesdnasn seauvuna — —26.74™

Abcorromnas bosromempuveckas 36e3onas seaununa — +4.83
Ioxazamenrv ysema (B-V) — +0.67"

ddpexmustan memnepamypa — HT78 K

Cpednuti 2opusormanvuuiti napanrarce — 8.794”

Hrmeepasvroii nomok snepeuu na paccmosanuy, 3emau — 1360 Bt/ M2

ITomoxk anepeuu 6 sudumoir Aywax na paccmoanuy Jemau — 600 Br/ M2

§3. Tauubie o 3emJie

Ixcuenmpucumem opbumus, — 0.017

Tponuueckuti 200 — 365.24219 cyr

Cpedusas opbumanvrasn ckopocmsv — 29.8 KM/ c

IHepuod epauwernusn — 23 gaca 56 muayT 04 CEKyHIBI

Hax.non sxeamopa % sxaunmuxe na snoxy 2000.0 — 23° 26/ 21.45"
Irsamopuasvhoi paduyc — 6378.14 kM

Hoasproti paduyc — 6356.77 KM
Macca — 5.974 - 10%* kr

Cpednan naommocms — 5.52 r-cM™
O6semmuiii cocmas ammocgepo, — No (78%), Og (21%), Ar (~ 1%)

3

§4. Tauubie o Jlyne

Cpednee paccmosarue om Semau — 384400 xm

Munumanvroe paccmoanue om Semau — 356410 kM
Maxcumanvroe paccmosnue om Semau — 406700 kv
Ixcuyenmpucumem opoums, — 0.055

Hax.nom naockocmu opbumot x sxaunmuke — 5°09’
Cudepuueckutl (36e30miti) nepuod obpawenus — 27.321662 cyr
Cunodusecruti nepuod obpawenus — 29.530589 cyr

5
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Paduyc — 1738 km

Macca — 7.348 - 10?2 xr mmu 1/81.3 mMacenr 3emm

e (Cpednas naommocmo — 3.34 r-cm™

3

e Busyaavnoe 2eomempuueckoe aavbedo — 0.12

o Buduman 36e30HaA SEAUNUHG 8 NoAHOAYHUE —12.7™

§5. ®usnyeckue xapakrtepuctuku CoJIHIIA U MJIAHET

ILtamera Macca Paanyc ILmor-| Ilepmon Haxmon Teo- Bug.
HOCTB | BpAIlleHWsI | SKBATOPa | MET- 3Be3/I-
BOKDYT K IUIOC- | pHH. Hasd
ocu KOCTH ajpbe- | BeJn-
OpOUTHI J10 quHa*
KD MacChbl | KM pajgu- | r-cm 9 IrPaJIyChl
Semun yCBbI
Sem-
s
Coutarie 1.989-10%° | 332946 | 695500 108.97 | 1.41 25.380 cyT | 7.25 - —26.8™
Mepxkypuit | 3.302-10%3 | 0.05271] 2439.7| 0.3825| 5.42 | 58.646 cyr | 0.00 0.10 -0.1
Bemnepa 4.869-10%% | 0.81476| 6051.8 | 0.9488] 5.20 | 243.019 177.36 0.65 —4.4™
T
cyT
Semist 5.974-10%* | 1.00000| 6378.1] 1.0000| 5.52 | 23.934 uac | 23.45 0.37 -
Mapc 6.419-10%% | 0.10745] 3397.2] 0.5326 | 3.93 | 24.623 wac | 25.19 0.15 —2.0m
FOmurep 1.899-10%7 | 317.94 | 71492 | 11.209| 1.33 | 9.924 wac | 3.13 0.52 —2.7m
Carypu 5.685-10%% | 95.181 | 60268 | 9.4494 0.69 10.656 wac | 25.33 0.47 0.4™
Ypau 8.683-10%° | 14.535 | 25559 | 4.0073]| 1.32 17.24 gact | 97.86 0.51 5.7
Henryn 1.024-10%° | 17.135 | 24746 | 3.8799| 1.64 16.11 gac | 28.31 0.41 7.8™

* st HanbosibIeli souraruun Mepkypust u Benepsl u cpejjHero mpoTUBOCTOSIHUS BHEITHUX [LJIAHET;

"

— obpaTHOe BpaleHue.

§6. XapakTepucTukKu OpoOuUT IJIaHEeT

ILnanera Bouibmiast mostyoch | k- Haknon «x | Ilepuon Cunou-
1IeH- IJIOCKOCTU | ODpallleHusT | JecKuil
TPUCH- | SKJIUNTUKA IePUO/T
TeT
MUTH. a.e. DAy ChI cyT
KM
Mepxkypwmit | 57.9 0.3871 0.2056 7.004 87.97 cyT 115.9
Bemnepa 108.2 | 0.7233 0.0068 3.394 224.70 cyr | 583.9
Semurst 149.6 1.0000 0.0167 | 0.000 365.26 cyr | —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr | 780.0
FOmurep 778.3 | 5.2028 0.0483 1.308 11.862 mer | 398.9
CarypH 1429.4 | 9.5388 0.0560 2.488 29.458 mer | 378.1
VYpan 2871.0 | 19.1914 0.0461 0.774 84.01 ner 369.7
Henryn 4504.3 | 30.0611 0.0097 1.774 164.79 ser | 367.5




§7.

XapaKTepI/ICTI/IKI/I HEKOTOPbIX CIITYTHMUKOB IIJIAHET

CryTHuk Macca Pamguyc | Ilnor- | Pamnyc Tlepuogn Teo- Bu.
HOCTH | OpOUTHI obparre- MeT- 3Be3I-
HUS pud. Has
aynpbe- | BeJn-
10 quHa*
KD KM r-CcM 5| KM cyT
3emus
JIyma 7.348 -10%? | 1738 3.34 384400 27.32166 | 0.12 —12.7
Mapc
Poboc 1.08 - 1016 ~ 10 2.0 9380 0.31910 0.06 11.3
Heiimoc 1.8-1015 ~6 1.7 23460 1.26244 0.07 124
FOnurep
No 8.94 - 10% 1815 3.55 421800 1.769138 | 0.61 5.0
Espona 4.8 -10%2 1569 3.01 671100 3.551181 | 0.64 5.3
Pammven | 1.48-10%% | 2631 1.94 | 1070400 7.154553 | 0.42 4.6
Kanmucro | 1.08-10% 2400 1.86 1882800 16.68902 | 0.20 5.7
CarypH
Tedua 7.55 - 10%° 530 1.21 294660 1.887802 | 0.9 10.2
Hnona 1.05 - 102 560 1.43 377400 2.736915 | 0.7 10.4
Pes 2.49 - 102! 765 1.33 527040 4.517500 | 0.7 9.7
Turan 1.35-10% 2575 1.88 1221850 15.94542 | 0.21 8.2
HAuer 1.88 - 102 730 1.21 3560800 79.33018 | 0.20 ~11.0
VYpaH
Mupanma | 6.33-10%° 235.8 1.15 129900 1.413479 | 0.27 16.3
Apwusne 1.7-10% 578.9 1.56 190900 2.520379 | 0.34 14.2
YM6puams | 1.27 - 1021 584.7 1.52 266000 4.144177 | 0.18 14.8
Turanus 3.49 - 102! 788.9 1.70 436300 8.705872 | 0.27 13.7
Ob6epon 3.03-10%! 761.4 1.64 583500 13.46324 | 0.24 13.9
Henryn
Tpuron 2.14-10% 1350 2.07 354800 5.876851 0.7 13.5

- JJId IIOJIHOJIYHU A UJIN CPpeJHEero INpoOTUBOCTOAHUSA BHEHIHUX IIJIAHET]

t — obparnHoe Bpammenmue.

§8. @opMyJibl TPUOJINKEHHOTO BBIYUCJICHUS

sinx ~ tgx ~ x;
sin(z £ o) & sina £ x cos q;
cos(z + a) ~ cosa F z sinq;

tglx o) mtga £ *

cos? o’

(14+2z)"~1+nu;

3/iech T << 1, BCe yIVIbI BBIPasKalOTCsd B pajuaHax.




