Kpurepuu onienrBanus

/ MYHHIUITAIIBHOTO 3Tana

ACTPOHOMUS 2026-2027 y4eOHbIi1 ro1

BCEPOCCHACKAS 10 kimacc
ONMMNVALOA
LUKOJSIbHUKOB

3agaua 1. Bunumbie nBuskeHusi cBeTld (15 6a1oB).

1. Onpenenurte, B KAKOM HaIpaBJICHUH, NepeceKas dKBaTop, UIET KOpadib, €CiIu
yTOJ MEXIy €ro KypcoM U HarpaBieHueM Ha [lossipHyto 3Be311y, BUTUMYIO C JIEBOTO
Ooprta, coctaBisgeT 135°

Otser:

Kopabuib nnér na roro-soctok (FOB).

Bort nomaroBoe 00bsiCHEHHE, KaK 3TO ONPEACIIUTD:

Opuentup: IlonsipHas 3Be3da Bcerja ykasblBaeT CTporo Ha ceBep. IlockosibKy
KOpalJib mepecekaeT dKBaTop, 3Be3a HAXOIUTCS NpsMO Ha juHuU ropu3onTa (0,5
Oamna).

Pacnosioxkenue: 3Be3/1a BUIHA C JIEBOI0 00pTa. DTO 3HAYMUT, YTO HAIIPABJICHUE HA
CeBEep HAXOIUTCS CJICBa OT HAIpPaBICHUS JABMKEeHUS Kopabs (1 Gaw).

Pacyer yraa: Yron Mmexay KypcoM (Hocom kopaOisi) u [lomsipHoit 3Be3moi
(ceBepoM) cocrapmsier 135°. Ecnu MBICIEHHO BCTaTh Ha MECTO KalMTaHa U
MIOCMOTPETH MPSIMO TI0 KYPCY, TO CeBep OyAeT HaXOAUThCS C3au-clieBa (101 YoM
135° BieBo ot Hampasienus B3risAa) (0,5 6ama).

HNTorosoe Hanpasienue: Eciu ceBep Haxoautcs Ha 135° nmeBoro 6opTa, To cam
KOpalJib IBUKETCA B HampaBiieHUH 135° o 4acoBoil cTpesike oT ceBepa (a3uMyT
135°). D10 HampaBJIeHUE COOTBETCTBYET I0ro-BocTOKY (1 6ay1). Mroro 3 Gamna
3a 3a/1a4y.

2. 3nas, uyto JlyHa, nepemeniasce cpenu 3BE3/1, COBEpIIAET MOJIHBIN 000poT 3a 27,3
CYT, BBIYMCIIMTE IYTy, Ha KOTOPYIO JIyHa nepemernaercs 3a OJHU CYyTKHU.
OrtBer:

3a ogau cyTku JlyHa nepemeniaeTcst cpeu 3B€3 10 Ayre, paBHON PUMEPHO
13,2° (mmm 13°11").

IMomarosoe peienue:

1. [Tonubit 000poT JIyHBI BOKPYT 3eMJIM OTHOCUTENBHO 3BE3/1 HA3bIBACTCS
CUIEPUUYECKUM MECSIIEM — YKa3zaHue 3Toro 1 6amr.

2. Onpepnenenue nonHoro kpyra: [onusiit 000pot cocrasnsger 360° - 1 Gam.

3. Bpewms o6opota: JIlyHa npoxoauT 3TOT myTh 3a 27,3 cyToK — 1 Oan.

4. Pacuét cMmemenus 3a cyTku: YToObl y3HaTh CyTOUHBIN My Th JIyHBI, pa3aenum
BECh KPYT Ha KOJIMYECTBO CYTOK:

360°

27.3 cyT
Ecnu nepeBectu AecATUYHYIO JpOOb B yTIIOBBIE IPalyChl U MUHYTHI (YUUTHIBAS,
yT0 B 1 rpagyce coaepxurca 60 MUHYT):

~ 13,1868°



® (,1868°« 60" = 11
® [lonyuaem 13°11" - npaBU/IbHBIN pacyeT - 1 Gas.
WUtoro 4 6asa 3a 3ajady

3. Ha nepecedenuu AByX 10pOT, yroi MEXIy HaMpaBICHUSIMH KOTOPHIX
coctaBiisgeT 90°, ycTaHOBJIEH BEpTUKAJIbHBIN cTOJIO. B Kakux HampaBiaeHUAX Uy T
3TH JOPOTH, €CJIU B MOJACHb TEHb OT CTOJI0A pacroJiaraeTcs Mo OMCCEeKTpUCe yria
MEXK1y HUMU?

Otser:

HanpaBienue TeHM: B HCTUHHBIN NOJJIEHH COJHLE HAXOAUTCS B HaWBBICLIEH
TOUYKe (B 3€HUTE JIsl JAHHOTO JIHS) U pacroaraercsa ctporo Ha tore (B CeBepHOM
noJiymapun) uin ctporo Ha ceBepe (B HOxxnom momymapun). CoOOTBETCTBEHHO,
MOJTyICHHAs! TeHb OT BEPTUKAIBHOTO CTOJI0A BCET/Ia HAIlpaBjieHa 1o JIMHUU ceBep -
1or — 1 Gain.

CaoiicTBo 0uccexkTpuchl: [0 ycaoBuIo 3a1a4u TEHb JEKHUT HA OUCCEKTPUCE yIiia
MEXIy JOporaMu. JTO 3HAYUT, YTO JIMHUSA CEBEP - IOT JICJIUT YTOoJd MEXKIy HUMHU
ITOITOJIAM.

Pacuér yrioB: Yron Mexay noporamu paBeH 90°. buccekrpuca IeiuT ero Ha JiBa
paBHbIX yria 1o 45°. Takum oOpa3zoM, 00€e JOPOTrH OTKJIOHSIIOTCS OT HApPABICHHS
Ha ceBep (WK 1or) poBHO Ha 45° - 2 Gaia.

Omnpenesenue HampabjeHuii: Yron B 45° MeXQy OCHOBHBIMHU CTOPOHaMH
ropu3oHTa (CeBep, IOT, BOCTOK, 3alaj]) yKa3blBaeT TOYHO HA MPOMEKYTOUHBIC
CTOPOHBI:

Onna nopora uAET ¢ ceBepo-3amaja Ha Kro-BOCTOK.

Btopast nopora uzi€r c ceBepo-BOCTOKA HA OT0-3aMaj.

— 2 6amna. Utoro 4 Ganna.

4. YkaxuTte omMOKYy B MPUBEAEHHOM HUXKE OTpbhIBKE M3 moBecTH . 'omyOeBa
«Yyroex» (u3n. «Momnoaas reapausi», M., 1960, ctp. 140): «... Mapc wiu Benepa
JIBUKYTCSI B OJTHY CTOPOHY - C 3arajia Ha BOCTOK, ITOTOM OCTaHABIIMBAIOTCS U, BIPYT,
HaIpPaBJISIOTCA 00paTHO Ha 3amajl, U TaK HECKOJIBKO pa3 3a HOUbY.

Otser:

['maBHas rpy0as ommOKa B ’TOM OTPBIBKE 3aKJIIOYAETCS BO BPEMEHHOM MacIiTade
ONMUCBHIBAEMOT0 SBJICHUS: CMEHA HAMPABJICHUS IBUKEHUS IJIAHET (IIETIISTHUEY) HE
MOJKET IPOUCXOIUTD «HECKOIBKO Pa3 3a HOUbY.

B actpoHOMHHM 3TO SIBIICHHME Ha3bIBACTCS MOMATHBIM (PETPOrpaJaHbIM)
ABMaKeHUeM. M3-3a pa3HUIBI CKOPOCTEW JBMXKEHUS 3€MJIM U JIPYTHX IUJIAHET IO
cBoMM opbOutam Ham Kaxercs, uYro Mapc wunu Benepa 3amemisiorcs,
OCTAHABJIMBAIOTCS W HAYMHAIOT JBUTATHCS B OOpPATHYIO CTOPOHY OTHOCHTEIHHO
3BE311. OIHAKO 3TOT MPOLECC MPOUCXOINUT YPE3BBIUANHO MEIJICHHO.

Macmrad Bpemenn: [l1aHeThl MEHSIOT HAIIPABJIECHUE CBOETO JBU)KCHUS B TEUEHHE
MHOTHMX HeJeJIb M MecsleB, a HE 4acoB.

B Teuenue ogHoii HOuM: AGCOJIIOTHO BCe cBeTUa (BKIIoUas Mapc, Benepy, Jlyny
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Y 3BE3/Ibl) N3-32 CyTOYHOTO BPAICHUS 3EMJIH HETIPEPHIBHO U MOHOTOHHO JBUKYTCS
B OJHOM HAIlpaBJICHUH - ¢ BOCTOKA HA 3amaji, T¢ U 3aXOIIT 3a TOPU3O0HT.
Pasrmsiaets coOcTBeHHOE (MEeTIe00pa3HOe) IBHKEHNE TUIAHEThI Ha (DOHE 3BE3] «HA
rJ1a3» 3a HECKOJIBKO YacOB OJIHOM HOYHM HEBO3MOXKHO.

[IpuBenenne mnpaBUILHOTO OOBSICHEHHME YKa3aHHOTO siBicHHS — 4 Oamma. He
[MOJIHOE OOBSICHEHUE SBJICHUSA WM OOBICHEHHWE ¢ ommmbkamu - 1-2 Oajuia Ha
YCMOTPEHHUE TTPOBEPSIOIICTO.

3agaua 2. /Ipmkenne miaanet (15 6asio).

1.3nas, yto nepuoxa odOpameHuss Podoca paBeH 74 40MUH, a EPUOJ OCEBOTO
BpameHuss Mapca cocraBisieT 244 37MHH, yKaXHT€, CKOJIBKO pa3 B TEUCHHE
MapCUaHCKHUX CYTOK M B KAKOM 4acTH HaJl TOpu30HTOM Mapca Bocxonut Poboc.

Otser:

Ha mapcuanckom Hebe @0oOOC BOCXOIUT B 3alaJHOM YaCTU TOPU30HTA (HA 3amaje).
B TedeHme ogHMX MapCHAHCKUX CYTOK I KOHKPETHOTO HaOMIOAaTeNs Ha
MMOBEPXHOCTH IJIAHETHI OH YCTIEBAET B30UTH 2 MK 3 pa3a (B CpeITHEM CUACPUUSCKHMA
IIEpUoJ, TMOBTOPEHUs BOCXOJIOB COCTaBisIeT OKoio 11 wacoB, mostomy 3a
MapCUaHCKue CYTKH B 24 yaca 37 MUHYT OIPOUCXOJUT KAK MUHUMYM JIBa, & UHOT/AA
U TPU BOCXO/J1a).

Ilouemy mak npoucxooum?

HeoOwrunslii Bocxoa Ha 3anaje: [lepuosa oopamenus @odoca Bokpyr Mapca (74
40M) 3HAYMTENBHO MEHbIIIE MEPHUOJA OCEBOT0 BpaleHusi camoro Mapca (244
37m). CrtyTHUK JBUYKETCS IO CBOEH OpOUTE B TOM K€ HANPABJICHUH, B KOTOPOM
BpallaeTcs IUIaHeTa, HO JieJlaeT 3To ropa3fo Owictpee. B pesynpraTte doboc
«o0ronseT» BpauieHue Mapca, u3-3a 4ero Jjisi MAapCUaHCKOT0 HaOI0JaTeNs OH
BOCXOJIMT Ha 3amajie U 3aX0IuT Ha BocToke (3 Oasuia 3a 000CHOBaHHME).

YactoTa  BOCXOJIOB: UtoOsl  paccuuTaTh  BpeMsl ~ MEXAY  JByMs
MOCJICIOBATEIBHBIMH BOCXOAaMHU (CHHONUECKUH Iepro T ¢,y ), UCTIOIB3YETCS
dbopMysia JOTOHSIOIIUX TeJI:

1

1
TCI/IH Tcl) TM

Tne Ty ~7,67 4aca - nepuon ®oboca, a T, 24,62 4aca - cytkn Mapca. U3 storo
ypaBHenus T,y ~11,1 gaca. [lockonbky MapcHaHCKUE CYTKH JJIATCS 4yTh Oojiee
24,6 gaca, ®oboc nepecekaeT HeOo Kaxabie 11 yacoB. B 3aBucuMocTH OT TOTO, B
KaKoe BpPEeMsI CIIYUIHJICS TTEPBBIN BOCXO]I, 32 OJTHU CYTKH HAOIIOMaTeNh (PUKCUPYET
2 uiu 3 Bocxoaa Poboca. (4 6ana 3a UCMOIb30BaHHE (POPMYJIbI U TPABUIIbHBIN
pacuer). Mtoro7 6amios.
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2. 3Has cuaepudeckue nepuoasl oopamenuii 3eminu (365,26 cyt) u Mapca (686,97
cyT) Bokpyr CoJiHIIa, ONpeIeuTe, Yepe3 CKOJIbKO BpeMeHH 3emiisl BuaHa ¢ Mapca
KaK yTPEHHEEe CBETUJIO.

Otser:

3emuts BuHA ¢ Mapca kak yTpeHHee CBETHIIO (B HAMOOJIBINIEH 3a11aTHOM AIIOHTAITIH )
yepe3 CUHOAMYECKUH meproa obOparieHus 3emian 1 Mapca, KOTOPBId COCTaBIISIECT
npumMepHo 779,97 cyt (wu okoso 780 cyTok) (2 O6ana).

Pacuér cunomnueckoro nepuona:

J1is aHeT CHHOAUYECKHM epro S (MpOMEXKyTOK BPEMEHH MEXTy OJJMHAKOBBIMU
KOH(QUTYpalusIiMi, HampuMep, Korja 3emiisi 3aHMMAaeT MOJIOKEHWE YTpPEeHHEH
3BE3/Ibl 1151 HaOmoaaresnss Ha Mapce) BeluucisieTcs no popmyie:

I'ne:

T3 =365,26 cyT - cuiepuueCKuil NEpUo 3EMIIN.
Twm = 686,97 cyT - cunepuueckwnii mepuox Mapca.
(4 6amra 3a hopmyity)

IloxcraBisieM 3HaUEHUS

1/S = 1/365,26 - 1/686,97 ~ 0,0027378 - 0,0014556 = 0,0012822 cyt!
S=1/0,0012822 = 779,97 cyt (2 6amn1) Uroro 8 6amios.

3amaua 3. Onpenenenue paccrosiauii (15 6annoB)

1. KakoBa maJibHOCTh BUJUMOI'O TOPU30HTA, KOTOPBIM MOT ObI HAOMIOAATh
nepBbiii kocMoHaBT 0. A. ["arapun B noJiete ¢ BbICOTHI 327 KM HaJl 3eMHON
MOBEPXHOCTHIO MPH TOJIHOM MPO3paYHOCTH aTMOC(HEPHI U TIPU OTCYTCTBUU
MIPEJIOMJICHUS BO3TyXOM JIy4a 3peHHUS.

Otser:

[Tpu mosHO¥M TIpO3pavyHOCTU aTMOCHEPHl U OTCYTCTBUHM aTMOC(EpHOU pedpakimu
JTATbHOCTh BUAMMOTO TeoMeTpuueckoro ropuszonta st FHO. A. Tarapuna Ha
MakcuMaibHOW BbicoTe monéra (327 kM) cocraBisuia npubnusutensHo 2067
KHJIOMETPOB (TeoMeTpuueckass JajdbHOCTh 10 Jydy 3peHus). llpm sToM
paccTosiHUE, U3MEPEHHOE MO yTe BIOJIb MOBEPXHOCTH 3€MJIM, COCTABIISIET OKOJIO
1999 kusiomerpoB. (2 Oasa)

['eomeTprueckuii pacyér:

Jnst pacu€ra HCHONB3YETCA NPSIMOYTOJBHBIA TPEYroJIbHUK, OOpa30BaHHBIN
paauycoM 3emuin R, BbicoToi monéra h u jmydoM 3peHus K JMHUM TOPU3OHTA
(kacarenbHOM K cepe):




5

@opMyIia IpsMOIl BUIUMOCTH (JIJIMHA JIy4a 3pEeHus):

d=V((R + h)? — R®) =V(2Rh + h?)
Cpennuit paguyc 3emin R =~ 6371 km

Bricora monera h =327 km

d=V(2 - 6371 - 327 + 327%) =/(4166634 + 106929) =/4273563 =
2067.26 kM (3 6ama)

dopMyIa pacCTOSIHUS 110 MOBEPXHOCTH 3eMIIH (JJIMHA AYTH):
s=R -arccos(R/(R+h))
S =6371 - arccos(6371 /6698 )~ 6371 - 0.31376 pan ~ 1998.97 km (2 Oaa)

Uror 7 6annos.

2. Beruncnure paccrossHuss Mapca oT 3emiM B MPOTUBOCTOSHUM U B
COCIMHEHUHN, €CIU CPEeAHUE paccTosiHus JTux IuiaHeT ot CoiHia
COOTBETCTBEHHO paBHbI 228 1 150 MuH. KM.

Ortser:

B npotuBocTostHUM paccTosiHue Mexay MapcoM u 3eMIIEN COCTaBISIET 78 MIIH KM,
a B coeMHEeHMH - 378 MutH kM.(8 0asutoB 3a 3a1auy, 1o 4 6aiia 3a oba paccyera)
Kak smo eviuucnaemces:

J1J1st IpOCTOTHI pacYETOB OPOUTHI IJTAHET MPUHUMAIOTCS 32 KPYyTOBBIE.

B npotuBocTosiHuu (onmo3univin) 3emMiiss HaxoauTcs TouyHo Mexay ConHieM u
Mapcom Ha ogHOM NpsAMOM. B 3TOT MOMEHT TUTaHEThl MAKCUMAJIbHO COJIMKAIOTCS.

d mpor =R m-R 3=228-150 = 78 muiH km

B coenunennn CouHIle HAXOOUTCA TOYHO MEXKIY 3eMii€d 1 MapcoMm Ha OJHOM
npsimoid. B 3Tor MOMeHT Mapc HaX0IUTCSl HAa MAKCUMAaJIbHOM yAQJICHUU OT 3€MIIH.

d coen =R m+ R 3=228 + 150 = 378 msiH km
3amgaua 4. 3akoH BceMupHOTo TAroTeHust, Apuxkenue UC3 (15 6amo)

1. Cxoawpko Bpemenu 3emiis nagasna 6b1 Ha CoOJTHIIE 10 JUITMITHYECKON opOuTe,
eciu Obl OHA TiepecTaja 00palaThCcsi BOKPYT HEro?
OtBer:
3emuis ynana Obl Ha CostHile mpuMepHo 3a 64,5 nHs (okosio 64 gHel u 13 yacoB).
Kak 310 paccuutsiBaercs?
ITo TpetheMy 3akony Kemiepa mepuon oOpallieHHs Tena IO BBIPOXKJICHHOMY
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a ~ ~
aumuricy (y KOTOpOro OoJIbIas moayoch a' = Py e & - painyC NPEeKHEH KPyroBOH

OpOUTHI) paBeH MOIOBHHE OOBIYHOTO IepUoa AeTUTh Ha V2. (3 Gama)

dopMmya BpeMeHH najeHus: 1 MajeHHs — 2 rae T - cuaepudeckuit 1o (OKoJIo

365,25 cyToK). 26525

IToxcraBisieM 3HaueHus: — ~ 64 .57 CYTOK.
4% 1,4142 !

Pacuer Bpemenu najnenus 4 6amia. Mtoro 7 6anos.

2. IlepBasi coBeTCKass KOCMHYECKasi PaKeTa, BHIBEICHHAS] HAa AJUTUIITUYECKYIO
opbuty 2 sHBaps 1959 r., aBuranach Ha cpenHeM pacctostHuM 1,15 a. e. oT
Connma. Ilone3yscs 3akonamu Keriepa, Haiinute mepuoj ee oOpamieHus
BOKpyT ComHIa.

Otser:

[Tepuonx obparmenus pakeTsl BokpyT CoitHITa cocTaBisieT npuMepHo 1,23 roma (wm
ok0J10 450 cyTOK).

Jlist perneHust 3ToM 3ajauu npuMeHUM Tpetuid 3akoH Kemepa. OH riacut, 4ro
KBaJIpaThl TEPUOJOB OOpalieHus IUIaHeT (WM JIPYTruX HEOECHBIX Te) BOKPYT
CoHIla OTHOCATCS KaK KyObl OOJBIIHMX MOTYOCeH UX OpOUT (CPeAHUX PACCTOSHUN
ot ConHIa):

T2/ T2 =a®/a? (2 63.]1]'[21)

JlaHHbIE U1 pacuera:

3emis (T2 u az2): Ilepuon o6pamenus 3emiu Bokpyr Conana T2 = 1 rox, a cpeaHee
paccTosiHue a2 = 1 a. e. (acTpoHOMHYECKasi SAMHUIIA).

Kocmuueckas pakera (T u ai1): Cpennee paccrosiaue 1o Connma a: = 1,15 a. e.

[TouraroBoe penieHue:
Bripazum nepuoj ooparienust paketsl (T1) U3 hopMyb:

T =V((a:® / az®) - T2?)

[ToncraBum 3HaueHusi (Tak Kak BEJIMYMHBI Uil 3emyid paBHbl 1, dopmyna
yIPOIIAETCs):

T: =V(1,15%) = v/1,520875 ~ 1,233 roza

ITepeBeném nostyueHHOE 3HAUYEHHUE B 36MHBIE CYTKH (B rogy 365,25 CyTOK):
1,233 x 365,25 = 450,4 cyTok — 6 OannoB

Uroro 8 Gamnos 3a 3aiauy.
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3agaua 5. Dneprus Counna (20 6a/u10B)

1. Ecnu mokpeiTh moBepxHOCTh COJIHIIA CJIOEM JibJla TOJIIMHON B 14 M, TO
uzinydaeMoe COJHIIEM TEIUIO MOXXET PacTONUTh TaKyIO JEASHYIO KOpy B
teueHnue 1 muH. Kakoe KOTu4ecTBO TEIIOTH HEOOXOAMMO 3aTPATUTh HA 3TO,
eciu paguyc Comana 7* 108 m.

OTtBer:

Pacuér no maram:

1. UcxonHble qaHHBIE (CIIPABOYHbBIC BETUIUHBI):

Pagnyc Comnua R =7 - 10® m

TommmHa cinos npga h = 14 m

[TnmoTHOCTH NIBAA p = 917 KT/M?

VnenpHas Temnora miaBiaeHus abaa A = 3,34 - 10° Jx/kr

2. [Tnomans moBepxHocTH CoOMHIIA:
[Tockomnbky TommuHa Jibaa (14 M) HUYTOKHO Majia IO CPAaBHEHUIO C PaJInyCOM
Comnma (700 000 000 m), miomaas JEASHOW KOPhI MOXKHO CUHMTATh PaBHOU

IUIOIIAY TIOBEPXHOCTH Iapa:
S=4nR>=4-3,1416 - (7 - 10%)>*= 6,158 - 10'® M*> -2 Oayuia

3. O0beM u Macca JIbaa:

OobeM citost: V=S -h=6,158 - 10'® - 14 = 8,621 - 10*° M3
Macca mpma: m=V - p=8,621 - 10" - 917 = 7,905 - 102 kr - 2
Oaymta

4. Konu4decTBO TETUIOTHI JIJIs TUTABJICHMS:
Q=A-m=334-10°-7,905-10>2=2,64 - 10%® [Ix -2 6amma. Utoro 6 6amioB
3a 3a1a4y.

2. 3a xakoe BpeMs OTBecHO manaromue Jy4du. CoyiHIla MOrJid Obl PacTONUTH
CJIOW JbJa, MOKPBIBAIOIIMKA 3€MIII0, IPU €ro TOoJIImMHE B 1 cMm, cuurtas
COJIHCUHYIO TTOCTOSIHHYIO paBHOU 1353,33 BT1/M? 1 mosaras, 4ro TeruioTa He
MoTrJIonIaeTcs 3eMHOM aTMochepoii?

Otser:

PaccunTaem Maccy npaa (M), mpuxosiryrocs Ha 1 M2 miommann 3eMITu:

m=p-V=p:-S-h

Jos mnomanu S = 1 m? m Tommuasel h =1 cm = 0,01 m:
m=917 xr/m>®-1m?- 0,01 Mm=9,17 xr -2 Oayma

Haiiném xommaectBo TermioTsl (Q), He0OX0AMMOE TSl TUIABJICHUS STOM MacChl
h1191

Q=A-m

Q=3,34-10° JIx/xr - 9,17 xr = 3 062 780 Ix — 2 6aa

Onpenenmum Bpemst Tasiaus (t). Comreunas moctosiHHas (I = 1353,33 Bt/m?)
MOKA3bIBAET SHEPIHI0, MOCTYNANIYyI0 Ha 1 M? 3a 1 cekyHny.



Q=I-S-t=t=Q/(I-S)
t =3 062 780 [ / (1353,33 Br/m? - 1 M%) = 2263,14 ¢

[TepeBenem Bpemsi B MUHYTHI:
t=2263,14 /60~ 37,72 mun - 3 Oaia. Mtoro 7 0anios 3a 3aaady.

3. 3Has COJTHEYHYIO MOCTOSIHHYIO JJIs1 3€MJIU, BEIYMCINTE BEJIMUMHY COTHEUHON
MOCTOSTHHOM 1151 Benepsl, ecinu ee paccrosinue oT Connua pasHo 0,72 a. e.

Otser:

®opmyna: OCBEMEHHOCTh W BETUYMHA COJTHEUHOHM MOCTOSTHHOW E 0OpatHO

MPONOPLMOHANIBHBI KBaJIpaTy paccTosiHus R ot mnanetst o CouHila:

R 3
E;B = (—)2
E 3 R B
HcxonHbie TaHHBIC:
Conneunas noctossaHas 1t 3emun: E 3~ 1,36 xBt/m? (1360 Bt/m?).
Paccrosiaue ot Conana 1o 3emmm: R 3=1 a. e.
Paccrosiaue ot Comana 1o Benepsr: R 8 =0,72 a. e.

Pacuer:
E B=E 3-(1/0,72)*~ 1,36 - 1,929 =~ 2,63 xB1t/M?> 7 GaoB 3a 3a1auy

3agaua 6. 3Be3anl U 3Be3IHbIe cucTeMbl (20 6a/1710B)

1. IlnanetapHasi TyMaHHOCTh B co3Be3AuM JIUpbl MMeeT BHUIMMBIN YTJIOBOU
nuametp 84" u Haxoautcs Ha paccrostHun /00 mapcexoB ot Comana. Kakossl
NPUOJIM3UTENBHO JIMHEWHBIE pa3Mephl 3TON TYMaHHOCTH?

OrtBer:

Jlnsa peweHust ucnosnb3yercs (opMylia Malloro yrijla, KOTopas CBS3bIBAET

yIJI0BO# pa3mep o0bekTa (01), paccTosiHue 10 Hero (I) U ero JMHEHHBIC pa3Mephbl

(D).

[To ompeneneHuto mapceka, €Civ PacCTOSHUE BBIPAXKEHO B mapcekax (1K), a

yIJI0BO# pa3Mep - B yriioBbIX cekyHaax ('), To TMHEHHBIH pa3Mep aBTOMATHUECKH

MOJIy4aeTcsl B aCTPOHOMUYECKUX €MHUIIAX (a.€.):

D=r-a

PacyéT B acTpoHOMHUYECKHUX €IUHUIIAX (a.€.):
D =700 nx - 84" =58 800 a.e.

[TepeBon B mapceku (IK):
B omroMm nmapceke conepxkutcs 206 265 a.e.
D =58 800 /206 265 = 0,285 nk



[lepeBon B cBETOBBIE roja (CB. I.):

OpauH mapcek paBeH npuMepHo 3,26 CBETOBOTO roja.
D=0,285-3,26 0,93 cB. roma

6 OassIoB 3a 3aauy

2. CkonpKkO BpeMeHH TpUAETCS KAaTh OTBETAa HAa PaauoOTeIerpammy,
OTIIPABJICHHYIO K TaJlakKTUKEe AHIPOME/IBI, pACCTOSIHHE JI0 KOTOpOii paBHO 520
000 mapcekos.

Otser:

Pacuérer:

1 mapcek paBeH 3,26 CBETOBBIM TO/IaM.

Paccrosaue no ranmaktuku B ¢cBeTOBBIX rogax: 520 000 nk x 3,26 =1 695 200
CBETOBBIX JIET.

Curnan ua€T 10 agpecara CTOJBKO K€ BPEMEHH, CKOJIBKO JIETUT OOpaTHO,
moaToMYy o0I1Iee BpeMsi O)KuIaHus oTBeTa yasanBaercs: 1 695 200 x 2 =3 390
400 net (oxoio 3,39 MiH JieT). 7 OaJUIoB 3a 3a7a4y

3. Haiinure otHomenue macc CoJiHIIA U CpeiHel 10 Macce 3Be3/Ibl | amakTukwy,
npunuMas Maccy Connua pasHoit 2*10%° kr u 3Has, uro macca I'anakTuku
orieanBaetcs 2,6*10* kr, a obmee uncno 38e3 B [anakTuke 6au3Ko0 K 1,5%
1011

OrtBer:

OtHomienne maccel CosHIIA K cpeaHeld macce 3Be3lbl ['anakTWKu cocTaBisieT
npumMepHo 1,15 (to ects Connie npumepHo Ha 15% maccuBHee, 4yeM CpenHss
3Be3/a B Halel ["ajakTuke).

[Tomarosoe pemieHue:

1. lano:

Macca Comama (M) =2 - 10*° xr
Macca 'anaktuku (M _I') =2,6 - 10* xr
Yuco 38é3a B [Nanaktuke (N) = 1,5 - 10"

2. Haxogum cpenHioro maccy oaHoi 3Be3/b1 ["anaktuxu (M cp):
Jiist aTOrO paznenum obIIyo Maccy Beex 3BE3] (mpuHuMas maccy ["amakTuku 3a

Maccy e€ 3BE3IHOr0 HACEJIECHUS ) Ha UX KOJIUYECTBO:
M cp=MT/N=(26-10)/(1,5-10")~ 1,733 - 103 kr

3. Haxoaum nckomoe otrorenue (K):

Paznenmum maccy ColtHITa Ha CPETHIOI0 MacCy 3BE3IbI:
K=M_O/M cp=(2-10%) /(1,733 - 10*°) = 1,154
7 GanoB 3a 3a7a4y
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TABJIMLA 3JIEMEHTOB COJIHEYHOW CHUCTEMbI

53 | =. IEes| o oAl % 5 s ;
BB $2|¥AE| s . |KOE|2® 3 QT B E
) goo 89| ~Oa oS |E w ¥ o B
SE.| BoOF 203 $°_E.g=¥q, ° _ 2 Iepuopg Macca, |§22 waL e
985 | B |EES| SES|9w¥|5A8| Eg = | BPalleHHA e 5822 523 [om
S.b| XEE|SEE| SEE(SES|ESE| 52 | g [poxeyr oo £628l 55858
RS 5] ) o E 0 ] Q. & i
TEE | SEY|52| 853 I5REE5E| S8 | 3 SEHEEMEE
Mepky-
puit 0,241 | 116 | 0,387 | 47,8 | 7° 5000 — 88 cym | 3,24 - 1023 4,3 0° ==
Benepa | 0,615 | 584 | 0,723 [ 35 |3°23" | 12400 — | 225 cym |4,86 - 10%* | 10,4 ? -
3emas 1,000 | — 1,000 | 29,8 — 12 756| 1/298 | 23956M04C | 5,98 . 1024 | 11,3 | 23°27" | |
Mapc 1,881 | 780 1,524 | 24,1 |1 51 6780| 1/192 | 24937M23C | 6,39 . 1029 5,1 | 25°10" | 2
IOnurep| 11,86 399 | 5,203 | 13,1 |1 18 | 143 640| 1/16 9450M 1,90 - 1027 | 60,8 3°06" | 12
CatypH| 99,46 378 | 9,539 | 9,6 | 229 | 120 500| 1/10 10914M | 5,68 . 1026 | 36,6 | 26°45' | 9
Vpau | 84,01 370 | 19,19 6,8 |0 46 | 53400( 1/18 10%49M | 8,73 . 1025 | 22,2 | 98° 5
Henryn|164,7 368 | 30,07 54 | 146 49 600| 1/50 15948M | 1,03 . 1028 | 24,8 | 29° 2
Inyron|948 9 367 | 39,65 4,7 ] 17 12 000/ ? 697 5. 1024? ? ? —
Comuue | - - — | — [1391000f — | o5CP: 1,99 - 10% | 617 | 7°15" | —
cym.
(Ha 3KB.)
Jlyna 27,32 | 29,53 |384 400 | 1,02 | 5°9’ 3476 — cp. |[7,33.1022 | 2,38 6°41 | —
cp. cym| Cp. |km OT 27’32cym.
cym. | 3eMiaH




