MynuyunanbHulil 5man 6cepocculiCKoU OTUMNUAbL WKOIbHUKOG 8 Boneoepadckoil obnracmu
6 2023-2024 yyebHom 200y

BCEPOCCHUICKAS OJIUMITHAJIA IIIKOJIbHUKOB 10 ACTPOHOMUNM
(MYHUIIATIAJIBHBIHN 3TAII)
Teoperuueckuii Typ
Bo3pacTHas rpynma (7-11 kimaccer)

BpeMsi BbINOJIHEHUSI OJIMMITHAHBIX 3a1aHMIi:
7-8 knaccot — 180 munym

9 knacc — 180 munym

10 xnacc — 180 munym

11 knacc — 180 munym

MakcumMajbHaa oueHka — 48 0as110B.

Y4acTHUK 0JIMMIIMABI MOKeT HMETh IIPH cede M MCI0JIb30BATh NPU BbINOJHECHUH 3aJaHUH:
Cunroro unu uepHyto pyyku, npocmole KapaHoauiu

Lupxynv, aunetixy u mpey2oibHUK

IIpocmoti unoicenepHbvlll HenpocpamMmMupyemblii KaabKyJasamop

Yuacmuuxy oOondxcnvl Obimb  6bl0aHbI 8 _00A3amMeNIbHOM _NOpsAdKe CHPABOUHble OAaHHble U3

npunodiceruss 5 cOoprHuxa memoouyeckux pexkomenoayuti BcOLIl (cm. 6 konye s3moco 0okymenma)

3anpenieHo UCMOJIb30BaTh NP BbINOJIHEHUH 32 IaHUI:

Hocmopormue UCMOYHUKU qubopmauuu, IJIEKMPOHHbLE KOMMYHUKANOpPbl u CJTI0JICHblE
6blUUCIUMEIIbHblLE ycmpoﬁcmea — npocpammupyemsple KAalbK)JIAmopbsl, NniaHuiemsl, nepCoHA/lbHble
KOMNbIomepbl, HOYMOYKU U m.N.

TpeGoBanus k ayAuTopuu:
B ayoumopuu Oonoicnwl cobarodamucsi nopsadok u muuwiuna. Pexomenoyemcs evioepoxcusamo
COYUANBHYIO OUCMAHYUIO, PACCANCUBASL YHACMHUKO8 NO OOHOMY 3a CMOJ/NApmy, U HAX00UmsCs 8

MACKax.
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CnpaBouHasi uH(popmanusi, pa3pelieHHasi K MCIOJIb30BAHUIO HA OJIMMIIHA/e

(p‘ﬂp.“-!'.]‘.?bi' npuﬁ.‘: HUMCEHHOSO 6HIYUHCTEHUA

SiN X A FEX & XD
sin(@ + x) = sin @ + xcosa:

cos(a + x) = cose —xsin

gla+x)=tga+—5—:
cos” o
(1+20)" =1+ nx;

(x << 1, yI7IBI BEIPAKAROTCA B PagHaHAX).
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OcnoscHote usudecrkue U AcHPoOHOMUYECKUE NOCTNOAHH bIE
[ papuTannoHHaA mocToAHHAA G = 0.672- 107 s wer e
CxopocTts cBeTa B BakyyMe ¢ = 2.998: 10% m/e

TToctoasnaa bomsmvana k= 1.38-107 P xr-¢ K
VHHBepcaTbHAA ra30Bad NocToAnHAA o= 8.31 vPrr-e K moms™
TToctoannaa Credpana-Bompnmana o= 5.67- 10 kr-¢ = K™

Z,C—l

TTocToannas [lnanka h = 6.626:107* krm
Macca npotora mp = 1.67 10727 kr
Macca smexTpona me = 9.11-107! &r
JAeMeHTApHBII 3apad e = 1.602- 107 Ka
AcTpoEoMHYecKad eJHHHNA 1 a.e. = 1.496:1011 M
[Tapeek | or = 206265 a.e. = 3.086-1016 m

ITocToarnaz Xaoona H= 72 (xky/c) Mok

Harnvie 0 Coarnue

Paguye 697 000 xm

Macea 1.989-10%° kr

Cseravocts 3.88:10% Br

Cnextpansssii k1ace G2

Bunnmasg 3Be31HA% BenuunHa —26.78™

AOcomroTHAA DOTOMETPHYECKAA 3BE3IHAA Benuunna +4.72%
ITokasatens nsera (B—V) + 0.67%

SipderTurHaA TeMmepaTypa S800K

Cpexnuil ropH3oHTATPHEIH Dapatnaxc 8.794"

+s - 2
IaTerpaneHEIi IOTOK 3HEPTHH Ha paccToAHHH 3eMiH 1360 Bt/

- 2
IToToxk 3HepIrHH B BHAHMEIX Tydax Ha paccTodHHH 3emad 000 Bt~

Hanuvte o Jemae

JKcneHTIpHCHTET oponTel 0.0167

Tponuaecknii rox 365.24219 cyTox

Cpennas opoHTanpHAaA ckopocTsb 29.8 /e

Ilepuon Bpamerna 23 gaca 50 MEHEYT 04 cekyHIEI

Haxnon 3xsaTopa K 3xmHOTHEE Ha 3moxy 2000 roza: 23° 26" 21.45"

SKBAaTOPHATBHEIH paguye 6378.14 xu
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ITomapaelit pamuye 6356.77 xM
Macea 5.974-10* &r
Cpenraa nooTHOCTE 5.52 rem”

Oopemuslil coctaB atMocdepsl: N2 (78%), 02 (21%). Ar (~1%)

Hauuvie o Tyne

Cpenree paceToarne oT 3eman 384400 kv

MusnMaapHOE pacceToAHNe 0T 3emmn 356410 rm

MaxcumansHoe paccToaane o1 Jeman 406700 gm

Cpenauil skcneHTpHcHTET oponTe! 0.055

Haxmor nnockoct opOHTE! K 3xmunTaEe 5°09°

Cuaepuuecknil (3Be31HBI) NepHo] oopamennd 27.321662 cyTok
Curomraeckuil nepruol oopamenna 29.530589 cyTok

Pagmye 1738 xm

[Tepron npeneccHH y310B opOHTEL 18.6 meT

Macca 7.348-10% &r wm 1/81.3 maccrr 3emm

Cpennas MIOTHOCTE 3.34 ron™

BusyanbHoe reoMeTIpHUccKOS aTb0eIo 0.12
BunnMmai 3Be3IHAA BEIHYHHA B MOTHOTyHHE —12.7%

Bunumas 3Be3sIHAA BEMHYHHA B IepBoOi/ mocnenHe seTeepta —10.5™

Duzuvecrue Xaparmepucmuru COTHHA U RTAHEM

Ilnaneta Macea Pamuye ITnot- ITepuoa Haxaon | [eo- | Bun.
HOCTE | BPAIISHHA | 3KBATOPA |MEIP.|3BE3I-
BOKPYT OCH | K ILTOC- | alk- | HaA
KOCTH | 0ezo | BemH-
OpOHTEL ypHa®
KT MACCEI | KM |pATHYCHI| T-CM - TpaIycel
3eman 3eman
Conrne 1.989-10°% | 332046 {697000| 109.3 1.41 | 25380 cyT 7.25 - |-26.8
Mepxypmit | 3.302:10% | 0.05271 |2439.7| 0.3825 | 5.42 | 58.646 cyT 0.00 0.10 | -0.1
Benepa 4.869-10% [ 0.81476 | 6051.8 | 0.9488 | 5.20 243.019 177.36 |0.65| -44

cyT**
Senma 5.974:10** | 1.00000 | 6378.1| 1.0000 | 5.52 | 23.934uac | 2345 [037| -
Mapc 6.419-10%°|0.10745 |3397.2| 0.5326 | 3.93 | 24.623wac | 25.19 |0.15| -2.0
2.7

HOmaTep 1.800-10%7 | 317.04 | 71492 | 11.209 | 1.33 9.924 wgac 3.13 052 | -
Catypsa 5.685-10%%| 95.181 | 60268 | 9.4494 | 0.69 | 10.656 uac 2673 | 047 ] 04
YVpar 8.683-10% | 14.535 | 25559 | 4.0073 | 1.32 | 17.24 wac** | 97.86 |0.51 | 5.7
Hentyn 1.024-10%° | 17.135 [ 24746 | 3.8799 | 1.64 16.11 wac 2831 041 | 78

* 1A HAHOOIBINSH 3TOHTAITHH BHYTPCHHHX IIIAHCT H CPCIHSTO NPOTHBOCTOAHHA BHCIIHHX ILTAHST

** pOpaTHOE BpalmcHHE



MynuyunanbHulil 5man 6cepocculiCKoU OTUMNUAbL WKOIbHUKOG 8 Boneoepadckoil obnracmu

6 2023-2024 yyebHom 200y

Xapaxmepucmuru opoum niaHem

II1aneTa borsmas noayoce JrcneHT- | HakToHEK [Teprox CHHOIHIECKHT
PHCHTET | IITOCKOCTH | OOpamreHHA MepHOT
SKIHIITHEH
MIH.EM a.e. TPATYVCEI CVT
Mepxypmii 57.9 0.3871 0.2056 7.004 87.97 cyt 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyT 583.9
Sena 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mape 2279 1.5237 0.0934 1.850 686.98 cyT 780.0
HOnutep 778.3 5.2028 0.0483 1.308 11.862 met 398.9
CatypH 1429.4 0.5388 0.0560 2.488 29458 et 378.1
Vpar 2871.0 19.1914 0.0461 0.774 84.01 zer 369.7
Hentve 4504.3 30.0611 0.0097 1.774 164.79 net 367.5
Xapaxmepucmuriu HeKOMOPLIX CHYMHUKOE HAAHEm
Coyrenx Macca | Pagmyc | IlnotHOocTe | Pammye [lIepmox | ['eoner- Buaumas
OpOHTEl | oDpameHHA | pHI 3BE3THAA
aTpOeno | BenmuHHA™
KT KM rlea EM CyT 1
Jeman
ITyEa 7.348-10% | 1738 3.34 384400 27.32166 0.12 -12.7
Mape
Dodoc 1.08-101° ~10 2.0 0380 0.31910 0.06 11.3
Meiimoc 1.8-10% ~6 1.7 23460 1.26244 0.07 12.4
Hmourep
o 8.94-10% 1815 3.55 421800 1.769138 0.61 5.0
Erpoma 48108 1569 3.01 671100 3.551181 0.64 5.3
[ aHHMeD 148108 | 2631 1.94 1070400 7.154553 0.42 4.6
K ammHeTo 1.08:108 | 2400 1.86 1882800 16.68902 0.20 5.7
CatypH
Tedua 7.55-10% 530 1.21 294660 1.887802 0.9 10.2
Mirona 1.05-10° | 560 1.43 377400 | 2.736915 0.7 10.4
Pen 2.49-10°1 | 765 1.33 527040 | 4.517500 0.7 9.7
Tutan 1.35.108 | 2575 1.88 1221850 15.94542 0.21 8.2
\Iret 1.88-10% 730 1.21 3560800 79.33018 0.2 ~11.0
¥pan
Mupasza | 6.33-107 | 2358 1.15 120000 | 1.413479 0.27 16.3
A pH3TE 1.7-104 578.9 1.56 190900 2.520379 0.34 14.2
Vaopuams | 1.27 1080 | 5847 1.52 266000 4.144177 0.18 14.8
TuTanma 349107 | 7889 1.70 436300 | 8.705872 0.27 13.7
Ooepon 3.03-10 | 7614 1.64 583500 13.46324 0.24 13.9
HentvH
TpuTon 2.14-10% 1350 2.07 354800 5.87685%#* 0.7 13.5

* 1714 NONMHOTYHHA HIH CPeIHEr0 NPOTHBOCTOAHNA BHEINHNUX ILTAHET
#¥ 0OpaTHOS HANIPABICHHE BPAINCHHUA




