MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa Bricmiei reone3nmn

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
TEOJE3UYECKUI1 MOAYJIb

«b1.B.02.02 TEOAE3UYECKAS T PABUMETPUSI»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(npoduiis) moarorosku: KocMuueckast reoae3ust U HaBUT LM

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX eIUHUALIAX: 6 3.€.
B aKaJIeMUYECKUX yacax: 216 ak.4.

Mocksa, 2026
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Pa3padoruukmu:
[Tpenonasarens kadenpsl Boiciiel reofe3un K0zedosuy I1. A.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn ITonosuer O. B. Paccmotpeno | 28.01.2026, Ne
(baxysprer YY4EHOTO COBETa 14
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

I_ICJH: OCBOCHHUS OUCHUILJIIMHBI - nonyquHe O6y‘-IaIOIJ_[I/IMI/IC5I TGOpeTI/I‘-IGCKI/IX 3HaHPII>'I 06
OCHOBHBIX HpOSIBJICHI/IHX, MeTodax OHpe,Z[GJIeHI/ISI, I/IBMCPGHI/ISI U OIIHnCaHUus HCOI[HOpOILHOCTCﬁ
IPAaBUTAIIMOHHOTO TOJA 3€MJIM, UX BIUSHUM M y4YeTe NpH MPOU3BOACTBE I'e0Ie3MYeCKuX padoT, a
TaKkke B (JOPMUPOBAHUH MTPAKTUYECKUX HABBIKOB B PEIICHUU HAYYHO-TEXHUYECKUX U MPAKTUYECKHX
3a/1a4 MO CO3JAaHUI0 M TOJACPKAHUIO TOCYIAPCTBEHHBIX CHUCTEM KOOPAMHAT U BBICOT, a TaKKe
FpaBHMCTpI/I‘{eCKOﬁ CUCTCMBbI JIsd pemeHHs{ Hay‘-IHO-TGXHI/I‘-IeCKI/IX nu HpOI/I3BOZ[CTBeHHI>IX 3a1a4 B
JTaHHOM MpodeccuoHaNbHOM chepe

Banatm I/IBYI{GHI/I}I AUCIHUITIJIINHBI:

- (opmupoBaHHEe TMOHATUS O 3aKOHOMEPHOCTSIX IPOSBICHHS] TPABUTALMOHHOTO IO 3eMJIH,
MIPEICTABICHHS O HEOJHOPOIHOCTSX TPaBUTAIIMOHHOTO TOJIS B INIOOAIIBHOM U JIOKAJIBLHOM MaciiTabe
1 00 UX POJIM B PEIICHUU T€OJE3MUECKUX 3a71ay;

- OCBOCHHUE HABBIKOB IMPOBEJCHUS M3MEPECHUN TPABUTAIMOHHOTO MOJIA B JIOKAJTBHBIX MaciTabax,
HABBIKOB PaOOTHl C BBIYUCIUTEILHON TEXHUKOW IJIE COBMECTHOW OOpaOOTKH TeOAe3UYECKUX H
rPaBUMETPUYECKUX JAHHBIX;

- TIONyYeHUE KOMIIETEHIUH Ui aHalu3a U HUHTEpIpeTaly pPe3yJlbTaTOB  COBMECTHOM
BBIYHUCIUTENbHON 00pabOTKU reo1e3NYeCKUX U TPaBUMETPUUECKHUX JaHHBIX;

- (hopMUpOBaHUE YMEHUI MPUMEHSATH MOJyYE€HHbIE 3HAHUS B MPAKTUYECKON NIEATENbHOCTH, PELIaTh
MPaKTUYECKHE 3a/ladd B paMKaX OTEUYECTBEHHON HayyHOW MIKOJIbI Te0fe3WYeCKOl TpaBUMETPHUU B
o0J1acTy U3y4eHus TPAaBUTALMOHHOTO TOJISI U MaTEMaTHYECKOTO OMMCAHUS €r0 XapaKTePUCTHK.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

I[IK-1 CnocobeH mnpoBOIWTh TPHUKIAAHBIC UCCIENOBaHUsS, 00padarpiBaTh W aHAIU3UPOBATH
pe3yNbTaThI

[1K-1.1 BeimonHseT 3KCrepuMeHT U 0(hOpMIISET pe3ysIbTaThl UCCIIEI0BAaHUM U pa3paboToK
3uamo:

[1K-1.1/382 OcHOBHBIC CBOWCTBA M METOJBI M3yUYCHHs] TPABUTAIIMOHHOTO TIOJISI M €Tr0
U3MEHEHUS BO BPEMEHU U MPOCTPAHCTBE

Ymemu:

[TK-1.1/¥YM2 BBIIONHITh U3MEPEHUST CUIIBI TSHKECTH, TPOU3BOAUTH TPABUMETPUUYCCKYIO
CBhEMKY, HHTEPIIPETUPOBATH PE3YJIbTaTh

Braoems:

[1K-1.1/HB2 MeTtomamu BBIMOTHEHUS M OOpaOOTKHA TPaBUMETPHUUECCKUX H3MEPEHUH,
BBIYUCIICHHSI TPaBUMETPUICCKIX aHOMAIU, TOCTPOCHUS TPABUMETPHIECKUX KapT

[IK-1.2 OO0pabaTeiBacT ¥ aHAMM3UPYET HAYYHO-TEXHUYCCKYI0O HH(POPMAIUIO M PE3YyIbTAThI
HUCCIIeqOBaHUI

Suame:

[1K-1.2/301 WcTOYHWKM J@aHHBIX, coOAepKamux HWHOpMaIMlo 00 3JIeMeHTax
TPABUTAIMOHHOTO OIS B TI00ATBHBIX U JTIOKAIBHBIX MacIITadax.

Yuvemo:

[IK-1.2/¥Ym1 Hcnons3oBaTh NpPOTrpaMMbl W QJITOPUTMBI  BBIYUCICHHS 3JIIEMEHTOB

TPaBUTALMOHHOIO I10JIS, B TOM YKCJIE IO OTKPBITHIM JaHHBIM, IPEACTABIISTh PE3YIIBTATHI
BBIYHUCIICHUN

Braoems:
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[IK-1.2/HBl Metoaukoii 0OpabOTKH pe3ylnbTaToB IPaBUMETPUUYECKUX ONpEACICHUN U
UCTIOJIb30BaHMs PE3YNIbTaTOB IPABUMETPUUYECKUX PadOT M MCCIEIOBAHUM 1O U3YUYCHHUIO
I'PaBUTAIIMOHHOTO IOJIS B IFI00AJILHOM U JIOKaJIbHOM MaciiTade

[IK-1.3 ToToBHUT 31M€MEHTHI JOKYMEHTAllMH, MPOEKTOB, IJIAHOB W MPOTPaMM IPOBEACHUSA
OTIEIBHBIX ATANOB padOT

3namu:

[1K-1.3/3u1 CopepxaHue WHCTPYKIMHA W HOPMATHUBHBIX JOKYMEHTOB, OTHOCSIIUXCS K

MIOCTPOCHUIO TOCYIapPCTBEHHOW T'PaBUMETPUYCCKON CETH M KACAIOIIUXCS MPOBEIACHUS
rpaBUMETPUIECKHUX PadbOT

Ymems:

[1K-1.3/Ym1 TlnanupoBaTh TPOBEACHHE TPABUMETPHUCCKUX pPAOOT ISl pEIICHUS
HCCJIEJIOBATEIbCKUX U MH)KEHEPHBIX 33/1a4

Braoems:

[IK-1.3/Hel CpeacrtBamMi TOATOTOBKH IUIAHUPOBAHUS M COCTABJICHUS OTYETHOM
JOKYMEHTAIMH U1l IPOBEICHHSI IPaBUMETPUUECKHIX paboT

[IK-4 CnocoOeH BBIMONHATH TEXHOJOTHYECKHE OMNEpPAlMU IO TMOATOTOBKE MPEIIOKCHUN IS
MIPUHSTHUS PEIICHUS], B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH IESITEIbHOCTH

[IK-4.1 d®opmupyeT M HampapisieT 3alpoChl Ha MPEAOCTaBICHHE AaHHBIX (MHMOpMAINH),
MOJy4YaeMbIX Ha OCHOBE UCIIOJIb30BaHUS pE3yIbTaTOB KOCMHUYECKOW JIeATENBbHOCTH, B
MH(POPMALMOHHO-aHAIMTHYECKUE 1 MOHUTOPUHIOBBIE CUCTEMBI Pa3IMYHbIX YPOBHEN
3namo:
[1K-4.1/3u1 ®u3udeckuii CMBICI XapaKTEPUCTHK, CBI3aHHBIX C TPAaBUTALIMOHHBIM I10OJIEM
3eMiIM M IUIAHET, CHOCOOBI OINpENesIeHUs] M YTOYHEHHUS SJIEMEHTOB T'PaBUTALMOHHOTO
0JIs1, @ TAK)KE MX U3MEHEHUH BO BpEMEHU
Ymemu:
[MK-4.1/¥YM1 BBIYHCIATH 3MEMEHTHI TPABUTAIMOHHOTO IOJIS 10 PE3yiIbTaTaM 3arpocoB
JAHHBIX, MOJYUYEHHBIX B PE3YyIbTaTe€ KOCMUYECKON NEATENbHOCTH, MHTEPIPETUPOBATH
pe3yabTaThl.
Braoemy:
[IK-4.1/HBl Ilpunsaroii TepMuHONOTHEH B 00NACTH U3YUYCHHUS XapPAKTEPUCTHK
¢u3nUecKux moneH, crnocodaMu npeacTaBIeHUsT HHPOpMAIK O HUX.

[1K-4.2 Bemmonusier cOop, NepBUYHYI0 00pabOTKy, CHCTEMATH3aIMIO, KaTaJoru3aluio H
BH3YaJIM3AIMIO TAaHHBIX (MH(OpMAIMK), TTOTYYEHHBIX Ha OCHOBE MCIIOIH30BAHUS PE3YJIETATOB
KOCMUYECKOH IeATETbHOCTH U PE3YJIBTaTOB UX 00pabOTKU
3namu:
[1K-4.2/3u1 CtpykTypy, coaepKaHue W UCTOUYHUKH JAHHBIX TIO0ATBHBIX U JIOKATBHBIX
Mozenel TpaBUTAIMOHHOTO Mot OOJacTH TPUMEHUMOCTH TaKUX MOJACNCH IS
pelIeHUs MPaKTUYECKUX 3aa4
Ymemns:
[1K-4.2/Ym1 Bpucnarh ©W  BU3yalnu3upoBarh HHGoOpMamui 00  dleMeHTax
IPaBUTALIMOHHOTO TIONS MO pe3yibTaTaM 3alpocoB JaHHBIX, WHTEPIPETHUPOBATH
pe3ybTaThl.
Braoems:
[1K-4.2/HB1 MareMaTH4ecKuM amnmaparoM TMPEACTABICHHUS HWCXOMHBIX JaHHBIX W
BBIUMCJICHUS CIEHUaNbHBIX (PyHKIUH, crnocoO0aMy UCMHOIb30BaHUS PE3YIbTaTOB B
MH)XEHEPHO-Teo/Ie3nuecKrX padborax
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[1K-4.3 BeInonHseT KOMIUIEKCHBIN aHaJIW3 JaHHBIX (MH(OpMAaIMK), TOTYYEHHBIX HA OCHOBE
HCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JESATENIBHOCTH
3nams:
[1K-4.3/3u1 ®u3udeckuii CMBICIT XapaKTEPUCTHK, CBI3aHHBIX C TPAaBUTALIMOHHBIM I1OJIEM
3eMiIM M IUIAHET, CIOCOOBI OINpENesIeHUs] M YTOYHEHHUS SJIEMEHTOB TPaBUTALMOHHOTO
0JIs1, @ TAK)KE MX U3MEHEHUH BO BpEMEHU

Yuvemo:

[1IK-4.3/YM] BblUUCHATE 3JIEMEHTH TPABUTALMOHHOTO TMOJI, WHTEPHPETHPOBATH
pe3yJIbTaThl CPAaBHEHUSI BBIUMCIECHHBIX U U3MEPEHHBIX 3HAUCHUM

Brnaoemw:

[1K-4.3/HBl CpencrBamu aHaimu3a JaHHBIX B O0JAaCTH M3yYCHHS] DJIEMECHTOB
TPABUTAIMOHHOTO TOJIS M MX HETIOCPEACTBEHHOM CBSI3H C T€OJC3MUCCKUMHU JAaHHBIMHU

[IK-4.4 ®opmupyer HaOOp BO3MOXKHBIX BAapHUAHTOB PEIICHHUS HA OCHOBE HCITOJIb30BaHUS
PE3yABTaTOB KOCMUYECKOH 1eATeIbHOCTH
3namu:
[1K-4.4/303 ®usndeckuii CMBICT XapaKTEPUCTHUK, CBSI3aHHBIX C TPAaBUTAIIMOHHBIM TTOJIEM
3eMiid U TJIAHET, CIOCOObl OMpEeNIeHUsI U YTOYHEHHsS DJIEMEHTOB I'PaBUTALIMOHHOTO
OIS, @ TAK)KE MX U3MEHEHUH BO BpEMEHU
Ymemns:
[1K-4.4/YM3 BbUuCHsATh 3IEMEHTHl TPABUTAIMOHHOTO TIOJS, HMHTEPIPETHPOBATH
pe3yabTaThl CPAaBHEHUS BBIYMCIIEHHBIX U U3MEPEHHBIX 3HaUeHUN
Braoemy:
[1K-4.4/HB3 MaremaTHuecKuM armapaToM IMpeoOpa3oBaHusl reoe3MUECKUX TaHHBIX C
yderoM UWH(MOpMAaIMU, TOJIYYCeHHOH Ha OCHOBE HCIIOJNIB30BAHUS  PE3YJIBTATOB
KOCMUYECKOH ESITeIbHOCTH VISl PEILICHUS TIOCTABICHHON 3a1a4K

3. Mecto aucuumimabl B cTpykrype OII

Hucuumnuaa (Momynb) B1.B.02.02 «[eome3ndeckass rpaBUMETpPHUs» OTHOCUTCS K (HOpMUpYyeMOid
y4acCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN YacTH 00pa3oBaTENbHONW MPOrpaMMbl M HU3Yy4aeTcs B
ceMectpe(ax): 6, 7.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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Bcero 1216 6 |58 |58 |64 | 36 |

5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

s |2 o
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= E |8 3 =
= w | @ |E B E
5| 5| 8|58 3
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< = = |82 &
o | 8| % |=EZ8
HaumenoBanwue pa3ziena, TeMbl % o 2128 %
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(o8 s . < A
e = g |2g8 2
S| s | & |&5¢& 2
o o = Q S
= o) = Q o g = E“
o | \$ < = |8 523
m IR |R |0 EdaE
Pa3znen 1. BBenenune 12 4 4 4| TIK-1.2
Tema 1.1. CBenenus u3 6| 2| 2| 2| IIK-4.1
chepouuUecKoii reofie3nu u I1K-4.2
reoJIe3NYECKOM aCTPOHOMHH
Tema 1.2. Cuna tsoxectH, e 6 2 2 2
BEJIMYMHA U XapaKTep U3MEHEHUS
Pasznen 2. OcHoBHOM 168| 54| 54| 60| IIK-1.1
Tema 2.1. IToTeHIman u ero g8l 2| 4| 2| IIK-13
CBOICTBa I1K-4.3
Tema 2.2. [IputsskeHre TpOCTHIX 10 4 4 2| HK-4.4
Tel
Tema 2.3. 'apmoHnueckue 8 2 4 2
byHKIIUN
Tema 2.4. U3mepeHue cuiibl 8 2 4 2
TSOKECTH
Tema 2.5. Teopusi CTaTUYECKOTO 16| 10 4 2
rpaBumeTpa. Mzmepenus
CTaTHYECKUM IPAaBUMETPOM
Tema 2.6. AHOMAJIUK CUITBI 10 4 4 2
TSOKECTH U TPAaBUMETPUICCKUE
KapThl
Tema 2.7. HopmanbsHOE€ nosie 14 4 4 6
Tema 2.8. AHOMaJIbHBIN 14 4 4 6
MTOTCHITUA B DJICMEHTBI
AHOMAJIBHOTO TTOJIS
Tema 2.9. Chepuueckue u 24 8 8 8
mapoBbie QyHKIIMH, MOIEIIN
IPaBUTAIMOHHOTO TTOJIS 3eMJTH
Tema 2.10. BBICOTBI U CHCTEMBI 18 4 41 10
BBICOT
Tema 2.11. Haxoxaenue 22 6 6| 10
AHOMAJIBHOTO TTOTCHITHAIA
Tema 2.12. Yuer HeogHopogHocTu | 16 4 4 8
IPaBUTALMOHHOTO TIOJSI IPU
pElIeHNY UH)XEHEPHBIX 3a/1a4
Hroro 180 S8 S8| 64
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5.2. Conep:kaHue pa3aesioB, TeM AMCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Paszoen 1. Beeoenue

Tema 1.1. Ceedenus uz cghepouduueckou eeodezuu u 2e00e3udeckoll acmpoHOMUU

l'eone3nueckas cucrema koopauHar. COOTHOIIEHUS MapaMETpPOB JILIUICOUIA. ACTPOHOMHYECKHUE
KOOPJIMHATHI M YKJIOHEHHUs oTBeca. [[pyrue cuctemMbl KOOpIUHAT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa JeKIi

Tema 1.2. Cuna masxcecmu, eé enuduHa u Xapaxmep usMeHeHus

3akon Bcemupnoro tarorenus. Cuma TATOTEHUS U IeHTpoOexHas cuia. Cuia TSHKeCTH, e€ e IMHUIIBI
u3MepeHus. M3MeHeHre BEeNMYMHBI CWIbl TXKECTH 3emie. BepTukanbHbIE U TOPU30HTAJbHBIN
rpanuenThl. Bausaue Jlynst u ConHIIa B HAYaJIbHOM MTPUOJTHKCHUH.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Paszoen 2. Ocnoenoi

Tema 2.1. [lomenyuan u e2o ceovicmea

Omnpenenenue noteHuansHoi GyHkuuu. [paguent. [lpousBomHas mo HampaBiIeHUIO. YpPOBEHHas
MOBEPXHOCTh U cuioBas JuHus. [lonstue reouna. [loteHuuan u ¢popma ypoBEeHHOW MOBEPXHOCTH
TIOJISl CHJIBI TSXKECTH OHOPOAHOTO Bpallalonierocs mapa.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

Hannune xoHcekTa JeKIUi

Tema 2.2. Ilpumssicenue npocmulx mein

IToTeHnman ¥ cuiia NpUTSKEHU ToYe4HON Macchl. [IpuHiun cyneprniosunuu. ['paBuTaninoHHOE 110J1E
00b&éMHBIX Macc. [IpurskeHune omHopomHOW cdepbl M mapa. CBOHCTBa MOTEHIMAIa MU €ro
IIPOU3BOJHBIX BHYTPU U BHE Macc. [IpuTsKeHne TOHKOro QUCKa, HUIMHAPA, TUI0CKONIapaJLIEIbHOIO
CJ1051, KOHYCA.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

[TpakTuueckas padora

Tema 2.3. I'apmonuueckue @yHxkyuu

VYpaBuenue Jlamnmaca u perynspHocTh Ha OeckoHeyHOCTH. CBOWCTBA TapMOHHUYECKHX (YHKIHUH.
®opmynsl ['puna. Ypasuenue Ilyaccona. [lonsaTre o kpaeBbIX 3aa4ax B reoje3uu. I'apmonnueckue
Y HErapMOHUYECKHUE MOTEHINAIIBI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS
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[TpakTuueckas padora

Tema 2.4. H3mepenue cunvt masxcecmu

Mertoasl U3MepeHUs] CUIIbl TKECTH, MX Kiaccupukaius. VcTopudeckue CBEACHUS O Pa3BUTHU
rpaBUMETpUH. AOCOIIOTHBIM W OTHOCHUTENBHBIA METOIbl, MX COBPEMEHHAs TOYHOCTh. VICTOYHMKH
oIMOOK M MONPaBKU OATTUCTUYECKOTO MeTo/1a. VI3MepeHne BTOPhIX IPOU3BOIAHBIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 2.5. Teopusi cmamuueckoeo epagumempa. Mzmepenus cmamuieckum pasumempom

YyBCTBUTEIBHOCTh YIPYTHMX cHCTEM. KBapieBble acTa3upOBaHHBIC TpaBUMETPHL. VcTOYHHMKH
omuOoK. MccaenoBanus v MOBEPKH rpaBUMETPOB. | paBUMETpUUECKUN peiic B ero oOpadoTka.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Tema 2.6. Anomanuu cunvl msgicecmu u cpasumempudecKue Kapmal

Bunpl anomanuii cunbel Tsokectd. Penyknms byre. IlompaBka 3a penbed. HasHauenue w BuIBI
rpaBuMeTpuueckux kapT. OmmOka uHTepnonauuu. Jlucrepcuss M KoBapHalMOHHAs (YHKIUS
anomayii. KocBeHHast HHTEPIIONISIIINS aHOMAJIUK B CBOOOTHOM BO3/IyXe€.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.7. Hopmanvnoe none

Hopmanpubiii  morenuuan. CrnocoObsl  BbIOOpa HopMmanpHOro mnois. Hopmanehas 3emiust
(byHaaMeHTaIbHBIE T€0/Ie3NUYECKHE TOCTOSHHBIC. [ eOMeTprsi HOPMaJIbHOTO OIS,

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.8. AHomanvbHwll NOMEHYUAT U DTIEMEHMbL AHOMANLHO20 N0

AHOMAaJIBHBIH NOTEHIMAJ M 3JIEMEHTHI aHOMAJIBLHOIO MOJISI: aHOMAalus BBICOTHI, AaHOMAJIMS CHJIbI
TSXKECTU, TPABUMETPUUECKOE YKIIOHEHUE OTBecCa, UX BeMMYMHBI. CBA3u Mexay HuMU. [IpocTeitmas
MOJEIb aHOMAJILHOTO MOJISA ITOA3EMHOU TOUYEYHOU MAacCHI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padota

Tema 2.9. Cghepuueckue u waposvie ynKyuu, Mooenu epasumayionHo2o nos 3emiu

OptoroHanbHOCTh (QYHKIIMA W pa3iokeHHe 1o Oa3ucHbIM  QyHKIusM. [lomuHOMBI U
npucoenuHéHHble QyHkMU Jlexkannpa. OnemeHTapHble cdepudeckue ¢GyHKuuu. PasznoxeHue
TeOIOTEHITMANa TeJIa B PsAJI 10 MapoBbIM (GyHKIHUSIM. CTOKCOBBI TOCTOSTHHBIC TEPBBIX CTETICHEH U MX
(buzuveckuii cMpIca. Monenu rpaBUTAIlMOHHOTO TTOJIS.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 2.10. Bvicomut u cucmembvl 6b1cOm

BeicoTBI - TreoMeTrpuyeckue M B IIOJIE CHJIBI  TSDKECTH. [€ONOTEHLMANIBHBIC BEIUYUHBI.
JluHaMu4YecKue, OpPTOMETPUYECKUE, HOPMAJIBHBIE M HOPMaJbHO-OPTOMETPUYECKHE BBICOTHI.
TeopeTnueckass HEBsI3Ka 3aMKHYTOT'O HUBEJIMPHOIO XOJa U IONPABKHA B HUBEJIMPHBIC IIPEBBILICHHUS.
YucTele U CMEIIaHHBIE AHOMAJIUU CUJIBI TSKECTH.

Texymui KOHTPOJIb

Bun (hopma) konTpOms

TectupoBanue

Tema 2.11. Haxoorcoenue anomanbo2o nomerHuuanld

3anada Crokca u 3aaa4a MononeHckoro. KpaeBoe yciioBue Al CMEIIAHHBIX U YMCTHIX aHOMAJIUH.
KpaeBoe ycnoBue B cepuueckoM npuOnmxeHun. OOMmMiA BUJ PELICHNS U HAX0XKICHUE DIIEMEHTOB
aHomanpHOrO mouisi. IlpeoOpazoBanue ¢Gopmyn sl WHTETPUPOBAHUS HA IUIOCKOCTH. MeCTHBIE
rpaBUMETPUYECKHE aHOMAJIUH BBICOTHI M YKJIIOHEHUs! oTBeca.CBsi3b MECTHBIX 3HAYCHUH C TOJTHBIMH
BeMuMHaMU.CITy THUKOBOE HUBEJIMPOBAHHE.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.12. Yuem neoOHOpOOHOCIU 2PABUMAYUOHHO20 NOJSL NPU PEULeHUU UHHCEHEPHBIX 3A0aY

Brluncnenue aHOMalIbHOM KPUBU3HBI CUJIOBOM JINHUM U YPOBEHHOU ITOBEPXHOCTH.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaui OOy4aroluXcsi 10 OCHOBHBIM 00Opa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B (QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arrecTalud OOydyarouuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0O0pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 6 cemecmp.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 7 cemecmp.
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7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemvie H/IK: 1IK-1.2 I[IK-4.1 I[IK-4.2

Tema 1.1. Ceedenus uz cghepouduueckou eeodezuu u 2e00e3udeckoll acmpoHOMUU
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: Hannune KoHCTeKTa JeKui
Bomnpocsi/3ananus:
1. B ueM 3akitouaeTcst METO/I KOCBEHHOW MHTEPIONIALIMY aHOMAJIM B CBOOOIHOM BO3IyXe?

. ITo xapTe anHoManuii B CBOOOJHOM BO3IyXe HAXOMIT aHOMauio byre
2. Ilo kapte anomanuii byre u BpICOTE MyHKTa HAXOAT aHOMAJIUIO B CBOOOIHOM BO3ITyXe
. ITo kapte anHomanuii byre HaXoASIT IIIOTHOCTh 3€MHOM KOPBI U BHICOTY IyHKTA

2. BeiOepuTe BepHBIE YTBEPKIACHUS:

—

[98)

. CyMMa HUBEJMPHBIX MPEBBIIICHUH 110 3aMKHYTOMY KOHTYpY HE paBHa HYJIIO B O0IIEM cllydae
. Cymma npupanieHuii HopMajibHBIX BBICOT IO 3aMKHYTOMY KOHTYpY BCET/la paBHa HYJIIO
. Cymma npupanieHuii reornoTeHInaIbHOrO YKcia M0 3aMKHYTOMY KOHTYPY BCErja paBHa HYyIIO
. CymMa rpaBUMETpUYECKUX MOMPABOK [0 3aMKHYTOMY KOHTYpPY paBHa HYIIO
. Hu ogHO U3 yTBEpKI€HUI HE BEPHO
3. Berunciuth mpuTsbkeHue TiaHeThl CartypH Ha momroce (0e3 ydera konerr). Haiitu, BO
CKOJIBKO pa3 OHO OO0JIbIIe cpeaHelt cuitbl 3eMHOro puTskeHus (980 Ta).

Oteer ATk B BUIC 11€J10H YACTH OTHOIICHHA

(FCaT / FBeM)-
Paguyc nnaners: Catypu R = 58232 km

Cpennas mnotHocts Carypaa 6 = 0.687 r/cm3

[ T SN S I S

Tema 1.2. Cuna msoicecmu, eé genuduna u xapakxmep usmeHeHust
®dopma KoHTpoJs1/oLeHoUHOE cpencTBO: [IpakTuueckas padora
Bonpocsi/3ananus:
1. Haift cpeaHioro miIoTHOCTh 3eMii (B BUE 1apa). Pe3ynbraT Beipa3uTh B Kr/M3 U B T/cM3
2. HaiiTu 3HaueHue EeHTPOOEKHOM CHIIBI HA KBATOpeE s mapoodpasHoit 3emin. Pesynprar
BbIpa3uTh B [‘ayax.
3. Paccuurares mnputrsxenue JIyHbl i1 NOAJYHHOM TOYKM (€OIUHUYHOM Macchl) Ha
MOBEPXHOCTHU I1apooOpa3Hoit 3emin. Pe3ynbrar BeIpa3uTh B MUJUIATAJIAX.

4. INapamroruct npeiraet ¢ BeicoTsl 700 MeTpoB. Ha ckoslbKO yBEIMUMIIACh €TO CUIIA TSKECTH
B TOUKE MpU3EMJIEHU? Pe3ynbTaT BbIpasuTh B MUJUIMIajgax.

Pazoen 2. Ocnognoii
Konmponupyemwie H/IK: IIK-1.1 IIK-1.3 1IK-4.3 1IK-4.4

Tema 2.1. Ilomenyuan u e2o ceolicmea
dopMa KOHTPOJISI/OTIICHOYHOE CpeaCTBO: Hammume KoHCIIeKTa JTIeKITHi
Bonpocsi/3ananus:
1. Kakoii Meronm (aOCOMIOTHBIM WM OTHOCHUTENIBHBINA) TO3BOJISIET OIPEACISATh ITOJIHOE
3HAYE€HUE CUJIBI TSDKECTH?
OTBET OIHUM CJIOBOM - IPUJIATaTENbHBIM MYXCKOTO poJa
2. Ilo W3BeCTHBIM 3HAYCHUSM AHOMAJIUH B CBOOOJHOM BO3IyXe M aHoManuu byre ms
IPaBUMETPUYECKOTO MyHKTA HAHTH MJIOTHOCTH O MPOMEKYTOYHOTO CIIOSL 3eMHOM KOpHI (B I/Ky0. cM),
KOTOpasi UCTIOJIh30BANIACH MIPH BRIYHCICHUN aHOMaIuu byre.
OTBeT 3anucark B HENbIX I/Ky0. CM

Anomanusa B ceobogHoM Bosayxe: g —y =37.9 mlTan

home e s —meee Taee . A = — Aan 1 LT o
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Anomanusa byre: Agg = —20.1 ml"an
Bricota nyukta H = 601 m
Agg =g —v — 2nGSH
Ykazanue: [lpuTskenue cinost cuuTaTh Kak:
2nGSH = 0.04198H mlan
Pe3ybTaT OKPYIIIHTE /10 HEJIbIX I/cM’

3. Ilo xoopauHaTaM rpaBUMETPUYECKOTrO MyHKTA M U3MEPEHHOMY 3HAYEHUIO CHJIBI TSKECTH
BBIYUCIIMTH 3HAYCHUE aHOMAJIMU B CBOOOTHOM BO3IIyXe g-Y.
Pe3ynbpTar npeacTaBUTh C TOUHOCTBIO 10 LEIBIX Ml aJ.
JIns BBIYMCIIEHUS HOPMAJbHOW CHJIbI TSXKECTH MCIOJIB30BaTh IMapaMeTpbl HOPMAJIbHOTO TOJIA
I'CK-2011. HopmanbHbIi BepTUKAIbHBIN TpagueHT npuHaTh -0,3086 mIan/m.
1.22
2.-28
3.79

b=a(l—a)
y yea cos’B + Ypb sin? B
0 =

va? cos? B + b? sin’ B
Y =Yo — 03086 H
[Tapamerprr cuctemsr [[CK-2011:
a = 6378136.5m
a =1/298.2564151
Ye = 978032.696 mI'an
983218.646 ml'an

Yp
KOOP,Z[HHE.TBI ITYHKTAa H 3HAYUCHHE g:

B =55°50'30", H =164.25 M, g =981550.24 ml"an

Tema 2.2. Ilpumsoicenue npocmulx mei
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. Paccunrare aHOManbHOE TPUTSHKCHHUE 3alIeKH W3BECTHsAKA cdepudeckoi (Hopmel.
Pesynbrar BeIpa3uTh B MUJUIATAIaX. AHOMAalIbHAs Macca cepudeckoil HOpMEI 3a1eraeT Ha IITyOrHe
a =100 + N meTpoB, T/1€ a — pacCTOsIHHE JI0 LIEHTpa cephl.

Pagunyc cdepst r = 0.9a.
[TnotHOCTH M3BecTHSIKA O = 2.8 T/cM3.
[TnoTHOCTH OKpyx)arommx nopoy (mecok) 60 = 2.0 r/cm3

2. Haittu nputsbkeHue 4acteil BHYyTPEHHErO CTPOEHUSA 3€MJIM MO OTIACIBbHOCTH JJIsl TOYKH,
HaXOJIAIICICS Ha MOBEPXHOCTH 3€MIIU

3. [ToctpouTts Tpadvik M3MEHEHHSI CHITBI TSDKECTH OT HMpOThI g(¢) B ['amax.

4. Ha xakyro BBICOTY Haja 3eMiéil Hamo nmoaHaTbess Ha mupore MUUTAuK (55.6 ©), uroOs
CWJIa TSDKECTH CTalla PaBHOW 3HAUEHUWIO CHJIBI TSOKECTH Ha dkBarope? Mcmonb3oBaTh 2 ¢opmyiry
Krepo u 3HaueHne BEpTUKATHHOTO TPAJUCHTA.

Tema 2.3. I'apmonuueckue gyHxkyuu
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
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1. Paznoxuts nannyto ¢pynkuuio f(x) Ha untepsane [-1, 1] B psaa monunomos Jlexxanapa 1o 3
CTETIEHH BKJIIOUYUTEIIBHO.
[Toctpouts rpadux Ha umHTepBaie [-1.1, 1.1] ucxomHoit QyHKIMH U ee ammpokcumarmu f£*(x).
I'paduky pacnonOXuUTh Ha OJHON KOOPIMHATHON TIOCKOCTH.

f*(x)=a 0+a 1*P1 +a 2*P2+a 3*P3

Tema 2.4. H3mepenue cunvt masxcecmu
®dopma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Onenuth pasHocTh cuibl TshkecTd Mexay MUMTAuK (Ha ypoBHE 3emin) U BepXHEH
Toukoi OamHn OCTaHKWHCKOTO TeneneHTpa. Beicora Gamuu 540 M, oHa pacrnosiokeHa B 6.1 km
cesepuee  MUUT'AuK. HM3menenuem BbICOTBI penbeda mnpeHeOpeub. Pesymbrar BbBIpa3suTh B
MUJLTUTAJIaX.

[Ipumeuanue. J1Jisi rOpU30HTAIBHOTO TpaiieHTa ucnonb3oBarh mupoty MUNT'AuK u3 3ananus 7.

2. Tloctpouts Tpaduk cuibl nputTsHKeHus st momenu 3emian PREMS00 (cMm. ccpuiky),
HayuHasg OT ueHtpa 3emyd U 10 BbicoThl H = 21000 kM Hag moBepXHOCThIO 3emud. [lnoTHOCTH
armocdepsl Oparh 3a 0. B aToit Momenn 3emiis COCTOMT M3 MHOXKECTBA OAHOPOIHBIX CPEpPHUCCKUX
CIIOEB

Tema 2.5. Teopusi cmamuueckozo epasumempa. Mizmepenus cmamuieckum spasumempom
®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BeruucauTh cuily 3eMHOTO MpUTsDKEHUs Ha paccTosHud h = 2000 KM OT MOBEPXHOCTH
3eMin. 3eMJII0 CYUTATh MApoM paguycoM R = 6370 kM.
Pesynprar npenctaButh B enuHunax ['an (10 LeabIx eTuHULL).

1.6
2.56
3.569

rCOUCHTpHHCCKaﬂ IrpaBHTAllHOHHAA MOCTOAHHAA
GM = 398600.44 kn’/c?

2. BpUMCIUTE CPEHIOI MIOTHOCTh IUIAHETHI MO €€ paanycy R M IMJIaHETOUEHTPHUYECKOMN
rpaBUTAIMOHHOMN MOCTOSTHHOM.
Pesynprar nmpencTaBuTh B IENBIX KI/KYO. M.
G = 6.6743*10"" wm/(kr*c’) — rpaBuTanuOHHAs
NOCTOAHHAA
GM,, = 3.986004*10" v’/c?
R=6.371*10°m
M, = GM,/G, V=§1tﬂ’3
§=M,/V )
OKpyrinuTh 10 HENbIX KI/M .

Tema 2.6. Anomanuu cunvl msdcecmu u 2pasumempuiecKue Kapmaol
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BbryuciaeHuTh aHOMaJINH, OLIEHKY TOYUHOCTH TPaBUMETPHUUECKON KapThl

Tema 2.7. Hopmanvroe none
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocwi/3ananus:
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1. Bprumcnuth ans  cucteM (QyHIAMEHTAJIbHBIX IOCTOSHHbIX HopmanbHoil 3emin
CJICAYIONINE MapaMeTphl. 3arodHUTh TaONUIly U MPOCTAaBUTH (TI€ HYKHO) 0003HAUEHHE U €AMHUIIBI

U3MEPEHHS.

Tabmana 2

Obdozpauenne | Eqpnanme

MATAAIOIYOCE

TIEpPEEIH SECLEHTPHCHTET

STHEEHHEIE SECHeHTPHCHTET

HOP!.{EL‘IE\I{E\]I:& MOTEHITHAT HA MOBEPNHOCTH
SITHIICOHTA

q0 TOCTOAHHAT

m IOCTOAHHAA

ETOPOH 20HATEHEN JTHHAMHYSCKHE

roappHIHEET
m HOPMATBHAA CHIA THECTH HA MOTHCE
}!J:‘a,a HOPMATIBEHAT CHIA TARECTH Ha MOTHCE

TPAEMMETPHESCKOS CEHATHE

HOPMAJIBEHAA CHIA TAKECTH Ha MIHPOTE

MEHT, A, (B = 55.764)

mlan™ HOPMATEHED Eep THEATEHEN TP 3THEHT Ha

nmpore MU Ak, (B = 55.764)

Tema 2.8. AHomanvbHblL NOMEHYUAT U DTEMEHMbL AHOMANBHO20 N0
dopma KOHTpOJIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas pabora
Bonpocsi/3ananus:

1. TloctpouTs Tpaduku 3IEMEHTOB AHOMAJIBHOTO TOJSI TPHU JIBIDKCHHHM BIOJIH OCH X B

nuanasoHe ot -3a 1o +3a ¢ marom 1 M Ha ypoBHe 3eMiu (Z=0).

Tema 2.9. Chepuueckue u waposwvie hynxyuu, mooenu cpasumayuoHHo20 nos 3emiu
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Beruucnute HOpMaJIbHYIO BBICOTY ITyHKTA IO €T0 reonoTeHuraibHoMy unciay C u mupore

METOZOM UTEpaIUid.

Pesynbrar npencTaBuTh B IENIBIX METPAX.
1. 160

2.622

3.720

BeruucauTs HOPMATBHYIO BRICOTY MYHKTA 110 €T0
reonoreHunansHOMY duciay C = Wy, — W u mmpoTe Mmetogom
HUTEpPaIH.

) 1

HY=—C
Ym

Peayabrar npeacTaBUTh B METPAX ¢ TOYHOCTRIO 0 LE/IbIX.
HopMansHyK CHITY THKECTH BRIMHCIATH 110 (hopMmye

Yo = Ye (1 + Bsin®B — B, sin®2B)
HY
Ym = Yo — 0-30867 = yo— 0.1543 HY

[TocTosHHbIe KO3 hUIHEHTHI (hopMyisl ['enbMepTa:
Ye = 978030 mI'an
B = 0.005302
1 = 0.000007
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[ T T

C=W,— W =6095.306 m?/c*
[npora mynkra B = 35°55’

Hrepanan
Yo
1
| HY() = C
Yo — 0.1543 HY(©
2 HY(2) = ! C
Yo — 0.1543 HY()
3 ..

2. Bplunciauth NOpUTSHKEHHE MapcuaHcKoro BynkaHa Ounmmmnyc MOHC B TOUKE Ha €ro
BEpILMHE, cuuTas ero konycoM Bbicotod H =21.9 km u quamerpom nogomssl a = 600 kM.
OTBeT 3anucarh B rajlax ¢ TOYHOCTBIO JI0 LIEIbIX EIUHULL.

mtotHocTs 2.9 r/em’ (6azansT)
G = 6.6743*10"® ea’/(r*c?) — rpaBuTaLMOHHASA
MOCTOAHHAS

H
F—Z]‘IG(SH(]_ - ﬁ)

3. IIaHO HN3MCPECHHOC 3HAUCHUEC CHJIBI TAKCCTH Ha IIYHKTC, €ro ImurpoTa M BBICOTA.

Brrunciute anomanuto byre. Pe3ynbrar npeacTaBUTh ¢ TOUHOCTBIO 10 HEAbIX MI .
[InotHOCTE NOpPOA IIpOMeEskyTO4HOrO ciosi & = 2.30 r/em’

Wenonwzosats Hopmanshyio gopmyny ['enpmepra
Yo = Ye (1+ Bsin® B — f sin? 2B)
Koa¢dpuumentsr HopManeHoii (hopMyIIbt:

Yo = 978030 mlan
B=0.005302
B1= 0.000007

BepTturatbpHEBIH I])a,:l:l&emj—; = —0.3086 mT"ar/m
dy
Yy =vot ;M
Ags = g- vy - 2nGS6H

HPHTH}KCHHC MPOMCKYTOHYHOT O CIIOA CHHTATh KaK:
2nGSH = 0.0419 - § - H mlan,

rae H — B metpax, & — B r/em’

g, mlan Hlupora B Bricora H, m
079673.95 35.781500 429

Tema 2.10. Bvicombl u cucmemsol 8vicom
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Beruucnuth NpuTSHKEHUE TUI0CKOMapasieIbHOTO C10s Tonorpadguyeckux Macc (MIacTUHBI
byre) nyst mynkra ¢ Beicotoit H =201 m.
Pesynprar npeactaBuTh B MHIJUIMTajgaxX ¢ TOYHOCTBIO J0 LENbIX €ANHHII.

1. 19
2. 10
3.2

Cpennss ninotHoets nopoa 6=2.30 r/cm3.
G = 6.6743*10"° em’/(r*c’ ) — rpaBHTaLMOHHAS
MOCTOSHHAs

Fs=2nGSH
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2. JlaHbr:
M3MEpEeHHOE HUBETUpHOe mpeBbimenue Ah Bions cexiun AB HuBenupHoro xona II knacca
pUOTMKEHHBIE BBICOTHI TYHKTOB A U B
3HAYEHUS] AaHOMAJIMM CUJIbI TSDKECTH HA KOHIAX CEKLUU
3HA4YE€HUS HOPMaJIbHOW CHJIBI TSPKECTU Ha OTCUETHOM AIUIMIICOUAE Ul Touek A u B
Haiitn rpaBuMeTpHuYecKuEe IMOINpPaBKU 3a IEepexon K banTuHCKOM CHCTeME HOPMAJbHBIX BBICOT
(mompaBku Epemeesa) u ux cymmy f.

OTBeT 3ammcarhb B HCJIbIX MUJUIUMCTpPAx.

1.4

2.77

3.-21
* H3MepeHHOe HHBEIHPHOE IpeBbineHHe Ah BIoas
ceklHH AB HHBenHpHoro xona Il kiacca
® MpHOTHKEeHHBIE BEICOTH NYHKTOBA H B
* 3HAYSHHI AHOMAIHH CHIIBI TAKECTH HAa KOHIIAX CEeKITHH
*  3HAYSHHI HOPMAILHOH CHIEI TDKECTH Ha OTCUSTHOM
3JITHIICOHTE Yo 4714 TodeK A H B
* [PHHATL ¥, = 980000 mI"an

A B
Bricota H, m 250 402
g— vy, Mlan 42 50
Yo. ML a1 980570.7 980579.7
Ah, m 152.140

¥m = 980000 mI"an

_ (g —T’)cpﬁh B (Yos — Yoa)

f
VYm ¥m

He,

Tema 2.11. Haxoorcoenue anomanbHo20 nomeHyuanla
dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUE
Bomnpocsi/3ananus:

1. Ina nyHKTOB A M B, pacnoiokeHHBIX Ha cpenHel mupore 55° HalWTH NpUOIMKEHHO
IIpUpaIIeHUE CUJIbl TSHKECTH, €CIM MyHKT b HaxonuTcs Ha 7.5 kM ceBepHee U Ha 30 M BhILIE, yeM
ITYHKT A.

OTBeT 3anucarh B LHENbIX MUJUIATAJIAX.

Jlns nyaktoB A u b, pacnonokeHHBIX Ha cpeaHei
mmpote 55° HaiitH npubIMIKEHHO NpHpaNeHHe CHITbI
TskecTH Ag = gg — g4, ecim nyHkT b Haxoautes Ha
7.5 ¥m ceBepHee u Ha 30 M BeImE, YeM TYHKT A.
[Iputskennem Tonorpaguyeckux Mace npeHedpedb.
OtBeT 3anucaTh B LEJIbIX MAJTHTAIAX.
["opuzonraneHeni rpaguent 0.81 sin 2B mIMan/km
Beprukansaeii rpaguesT -0.31 m[Man/m

2. lpeiid B cTaTUIECKOM I'paBUMETPE
. IPUCYTCTBYET BCETAA
. IOSABJISIETCS IPA U3MEHEHUU CUIIBI TSKECTH
. IOSIBJISIETCS. TIPY M3MEHEHUH aTMOC(EpPHOro JaBiIeHUs UM TeMIIepaTyphl
. IOSIBJISIETCS. TIPU HAKJIOHE ITpubopa
. CBUJIETEJICTBYET O HEUCIIPABHOCTHU IpUOOpa

DN AWK =
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Tema 2.12. Yuem neoOHOpoOHOCMU 2PABUMAYUOHHO20 NOJISL NPU PeULeHUU UHICEHEPHBIX 3A0aY
dopma KOHTPOJIs/olleHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. Bbluncnenue NpuiIMBHOW NONpaBKHU (TBEPIBIM NPWIKMB) HAa 3aJaHHOM HHTEpBAle UL
nyHkra: MUNT'AuK, ayn 92.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

6 cemecmp, 3auem c oyeHKou
Koumponupyemvie H/IK: TIK-1.1 T[1K-4.1 I[IK-1.2 [IK-4.2 [IK-1.3 IIK-4.3 IIK-4.4
Bonpocsl/3ananus:

1. B yem 3akitogaeTcsi METOT KOCBEHHON MHTEPIOAIIMNA aHOMAIMA B CBOOOTHOM BO3IyXe?
1. ITo xapTe aHOMamMii B CBOOOJHOM BO3yX€ HAXOAAT aHOMauio byre
2. 1o kapre anomanuii bByre u BbICOTE MyHKTa HAXOAAT AHOMAJIUIO B CBOOOIHOM BO3lyXe
3. Ilo xapre anomanuii byre HaXoAsAT MJIOTHOCTH 3¢€MHOM KOPBI U BBICOTY ITyHKTa

2. B 4yem paznuuue MexJIy CTaTUYECKHMMHU U JUHAMUYECKHUMHM METOJAMHU MU3MEPEHUs CHUIIbI
TAXKECTH?
1. Cratnueckuii METOJ MOXKET OBITh KaK aOCOIIOTHBIM, TaK M OTHOCHUTENLHBIM, 4 TUHAMHUYCCKHI —
TOJIBKO OTHOCHUTEJIBHBIM, IIPU 3TOM JTMHAMHUYECKUI OTHOCHUTEIIBHBIN METOJ| - CAMBIA TOYHBII
2. JIlunaMu4ecKuil METOJ] MOKET OBITh KaK aOCOIIOTHBIM, TaK U OTHOCUTEIBHBIM, HO CTAaTHUECKHI —
TOJIBKO OTHOCHUTEJIBHBIM, IIPH 3TOM OH TOYHEE, YEM TMHAMHYECKUN
3. Ob6a meTona paBHOLIEHHBI IO BO3MOYKHOCTSIM, HO CTaTUYECKUIA METO MHOTOKpPATHO YCTYTMAaeT IO
TOYHOCTH JUHAMUYECKOMY

3. BeiOepute BepHbIC YTBEPKICHUS:
1. CymMa HUBETUPHBIX MPEBBILIECHHUH 110 3aMKHYTOMY KOHTYPY HE paBHa HYIIO B 00ILIEM Ciiydae
2. CyMMa npupalieHuii HopMaabHBIX BBICOT 110 3aMKHYTOMY KOHTYPY BCEIJla PaBHA HYIIO
3. CyMMa npupalieHuii reonoTeHIUaIbHOIO YUCIIa [0 3aMKHYTOMY KOHTYPY BCEra paBHa HYIIO
4. CyMMa rpaBUMETPUYECKHX MTOIPABOK IO 3aMKHYTOMY KOHTYPY PaBHa HYJIO
5. Hu o1HO U3 yTBEpKACHUN HE BEPHO

4. Beibepute BepHBIC YTBEPKIACHHUS:
1. YpoBeHHasi MOBEPXHOCTh 3TO MOBEPXHOCTh PABHOTO IMOTEHIMATa CUJIbI TSKECTH, U ITO €CTh
MOBEPXHOCTH JTFOOOTO CIIOKOMHOTO BOJ0éMa
2. YpoBeHHasi HIOBEPXHOCTh 3TO MMOBEPXHOCTh MOPEH M OKEaHOB, €€ MOXKHO YBHUJIETh TOJIBKO C Oepera
WJIU B OTKPBITOM MOpPE
3. VYpoBeHHas MOBEPXHOCTh ATO BOOOpakaemas TOBEPXHOCTh, MEPHEHAUKYISIPHAs CHIOBBIM
JIUHUSAM, T03TOMY €€ YBUAETh HEJIb3s
4. YpoBEHHOI MOBEPXHOCTHIO SIBISIETCS] TOBEPXHOCTD XKUIKOCTH B BAHHE, COCYJI€ MU €MKOCTH.

5. BeuMcIuTh HOPMaIbHYIO BBICOTY MYHKTA MO €0 TeONnoTeHIHanbHOMY yucity C U mupore
METOZOM UTEPALUH.
Pe3ynprar npencraBuTh B LEIBIX METPAX.
1. 160
2.622
3.720

BeIMHeInTh HOPMaIBHYIO BBICOTY ITYHKTA IO €TI0
reonoteHuuansHoMy qucny C = Wy — W u mmpote metogom
HTepalHii.

) 1

HY =—C
Ym

PesyneTar npeicTaBUTE B METPAxX ¢ TOUHOCTBIO JI0 1IEMBIX.
HopmanbsHyio cuiy TsiKecTH BBIMHCIATE 110 GopMmyIie
['enbmepTa:
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L W LLRIVER RS L.

"""""""" Yo = Ye (1+ Bsin?B — B, sin?2B)
HY
Ym = Yo— 03086 = yo — 0.1543 HY

ITocTosuubie ko3 puLHeHTH hopmyasl ['enbmepra:
Ye = 978030 mlan
g = 0.005302
B, = 0.000007

C=W,— W =6095.306 m?/c*
[npora mynkra B = 35°55’

Hrepanan
Yo
1
| HY() = C
Yo — 0.1543 HY(©
2 HY(2) = ! C
Yo — 0.1543 HY()
3 ..

6. BplunmciuTh NpUTSDKEHHWE MapcHaHCKoro ByinkaHa Onumnyc MOHC B TOUKE Ha €ro
BEpILNHE, CuuTas ero koHycom Bbeicotol H = 21.9 km u nuamerpom nozpomssl a = 600 kM.
OTBeT 3anucarh B rajlax ¢ TOYHOCTBIO JI0 LIEIbIX CIUHULL.

miorsocTs 2.9 r/em’ (GazansT)
G = 6.6743*10"® ea’/(r*c?) — rpaBuTanMOHHAS
MOCTOAHHAA
H
F —2?1‘6611'(1 - ﬁ)
7. Boruncnute nputshkeHue ruianeTsl CarypH Ha momoce (0e3 yuera konen). Haiitu, BO
CKOJIBKO pa3 OHO OoJIblIe CpeHel cuibl 3eMHOTO npuTspkeHus (980 Ian).

OTBeT JaThk B BHJIE 11E10i YACTH OTHOIICHHA

(FCET / FBeM)-
Papuyc nnanersr Carypr R = 58232 km

Cpeansst motHocts Carypaa 8 = 0.687 r/em3

8. BoluncnuTh NpUTSHKEHHE TI0CKOMAPaIJIENIbHOTO CJIOS TOMOrpaduiecKux Mace (IIacTUHbI
byre) nyst mynkra ¢ Beicotoit H =201 m.
Pesynprar npeactaBuTh B MHJUIMTajgax ¢ TOYHOCTBIO J0 LENbIX €ANHHII.

1. 19
2. 10
3.2

Cpennss ninotHoets nopoa 6=2.30 r/cm3.
G = 6.6743*10"° em’/(r*c’ ) — rpaBHTaLMOHHAS
MOCTOSHHAs

Fs=2nGSH

9. BeruuciauTh cuily 3eMHOTO MpUTsDKEHUS Ha paccTosHud h = 2000 KM OT MOBEPXHOCTH
3eMin. 3eMJII0 CYUTATh MApoM paguycoMm R = 6370 kM.
Pesynprar npenctaButh B enuHunax ['an (10 LeabIx eTuHULY).
1.6
2.56
3.569

FCOHCHT[JH'-ICCKaﬂ rpaBHTaHHOHHaﬂ INOCTOAHHAA
GM = 398600.44 kn’/c?
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10. BpuucnuTh CpeaHIO MJIOTHOCTh IUIAHETHI MO €€ paauycy R M miaHeTOLeHTpUYEeCKOi
IPAaBUTALMOHHON ITIOCTOSTHHOM.
Pesynbrar npeacTaBuTh B LIENBIX KI/KYO0. M.

G = 6.6743*10"" wm/(kr*c’) — rpaBuTanuOHHAs
MOCTOSHHAS

GM,, = 3.986004*10" v’/c?

R=6.371*10°m

M, = GM,/G, V=§1TR3

§=M,/V )
OKpyrinuTh 10 HENbIX KI/M .

11. T'eonoTeHIIMAIBLHOE YHUCIIO DTO:
. BeicoTa myHKTa B HOPMaJILHOM T10JI€
. PaBHOCTB IIOTCHIIHAJIOB MG)KI[y KBa3urconaomM n OTC‘-IéTHI:IM SIIITUIICONI0M
. PaBHOCTB IIOTCHIIAJIOB MG)KI[y Ha4YaJIOM CUYC€Ta BBICOT U HYHKTOM Ha HOBerHOCTI/I 3CMJII/I
. PaBHOCTB IIOTCHIOIHAJIOB MG)KI[y Ha4YaJIOM CYE€Ta BBICOT U I'€COUI0M
. PaBHOCTB IIOTCHIOIHAJIOB MG)KI[y Ha4YaJIOM CYE€Ta BBICOT U KBA3UTCONUIOM
. PaBHOCTB IIOTCHIIHAJIOB MG)KI[y OTCUCTHBIM JJIJIMIICOUAOM U HyHI(TOM Ha HOBCpXHOCTI/I 3€M.HI/I

AN N AW

12. I'paBumeTrpudeckue nomnpaBku (EpemeeBa) BBoasTCs B
. BHAYCHUS HOPMAJIbHBIX BBICOT
. CITYTHUKOBBIC 3HAYCHUA BBICOT
. dHOMAaJIMU CUJIBI TAXKECTU
. HUBCJIMPHBIC IMPCBBIIIICHUA
. TEONOTEHITUAIBHOE YHCIIO
. BBICOTBI TOUCK B HOPMAJIbHOM I10JIC

NN AW

13. JlaHO HW3MEpEHHOE 3HA4€HUE CHWJIbl TSKECTH Ha MYHKTE, €ro IIMpOTa W BHICOTA.
Brruncnute anomanuto byre. Pe3ynbrar npeacTaBUTh ¢ TOUHOCTBIO 10 HEIbIX MI .

[LnoTHOCTE MOpOJ, IpoMekyTOUHOTO ciaos 8 = 2.30 r/em’
Wcnonszorars Hopmansnyio hopmyny ['ensmepra

Yo = Ye (1+ Bsin® B — B, sin® 2B)
KoaddunuenTsl HopManbHoi hOpMYIIBL:

Ye = 978030 mI'an
B =0.005302
B1= 0.000007

BeprukansHEIH I])amaemj—: = —0.3086 mI'a/M
dy
Y =Yot ;H
Ags = g-v- 2nG6H

HPHTH)KCHHC I[MPOMEKYTOHYHOTO CIIOA CHHTAThL KaK:

2nGSH = 0.0419 -6 - H mTlMan,

3
rae H — B MeTpax, 6 — B r/c™M

g, mlan lupora B Beicora H, m
979673.95 35.781500 429
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14. lansr:

M3MEpEeHHOE HUBETUpHOe mpeBbimenue Ah Bions cexiun AB HuBenupHoro xona II knacca
pUOTMKEHHBIE BBICOTHI TYHKTOB A U B

3HA4YCHHUA aHOMAJIMHU CHUJIbI TAKCCTHU Ha KOHIIaX CCKIIUU
3HA4YCHUA HOpMaHBHOfI CHJIBI TSOKCCTH HAa OTCYCTHOM J3JINIUIICOUAC OJIA TOUYCK AuB

Haiitn rpaBuMeTpHuYecKuEe IMOINpPaBKU 3a IEepexon K banTuHCKOM CHCTeME HOPMAJbHBIX BBICOT
(mompaBku Epemeesa) u ux cymmy f.

OTBeT 3ammcarhb B HCJIbIX MUJUIUMCTpPAx.

1.4
2.77
3.-21

. H3MeEpPEeHHOS HHBETHPHOE I[IPEBBIMNIEHHE Ah BIOIB

ceknHH AB HHBenHpHoro xo1a [l xiracca
*  MIPHOTHKSHHEIS BEICOTEI MYHKTOB A H B

* 3HAYSHHI AHOMAIHH CHIIBI TAKECTH HAa KOHIIAX CEeKITHH
*  3HAYSHHI HOPMAILHOH CHIEI TDKECTH Ha OTCUSTHOM
3JITHIICOHTE Yo 4714 TodeK A H B

* [PHHATL ¥, = 980000 mI"an

A B
Bricota H, m 250 402
g— vy, Mlan 42 50
Yo. ML a1 980570.7 980579.7
Ah, m 152.140

f

¥m = 980000 mI"an

_ (g —T’)cpﬁh B (Yos — Yoa)

VYm

H
Ym e

15. Ina nynktoB A u b, pacnonoxeHHbIX Ha cpeaHel mmpote 55° HailTu nmpuOIMKEeHHO
IIpUpalleHUE CUJIbl TSHDKECTH, €CIM MyHKT b Haxonutcs Ha 7.5 kM ceBepHee U Ha 30 M BhILIE, yeM

ITyHKT A.

OTBeT 3ammcarhb B OCJIbIX MUJIIIMTAIax.

Jlns myuktoB A u b, pacnonokeHHBIX Ha cpeqHei
mupoTe 55° HaliTH NpUOIMAKECHHO NpHPAIICHHE CHIIBI
TaxecTH Ag = gg — ga. €ciu nyHKT b HaxoauTcs Ha
7.5 kM ceBepHee u Ha 30 M BellIe, YeM TYHKT A.
[IpuTskennem Tonorpadgudeckux Mace rpeHedpeys.

OrBer 3anucars B LEIbIX MHJIJIHTIallax.

["opuzonTansheiii rpagueHT 0.81 sin 28 mlMan/km

Beprukansusii rpaguent -0.31 m[Man/m

16. Jlpeiid B cTaTHUECKOM TPaBUMETPE

. IPUCYTCTBYET BCEraa

DA W ==

. IOSIBJISIETCS ITPU U3MEHEHUHU CUJIBI TSYKECTH
. TIOSIBJISIETCS. TIPY M3MEHEHUH aTMOC(EpPHOro JaBJIeHUs UM TeMIepaTyphbl
. TIOSIBJISIETCS. TIPU HAKJIOHE TTpubopa

. CBUJIETEJICTBYET O HEUCIPABHOCTHU IpUOOpa

17. Kakoii meron (aOCOMIOTHBIM WM OTHOCUTENBHBIN) IO3BOJIIET OMPEACIATh IOIHOE
3HAYEHUE CUJIbI TSKECTU?
OTBeT OIHUM CIIOBOM - IIPUJIAraTeIbHBIM MYKCKOTO pojia
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18. Tlo M3BECTHBIM 3HAYEHHUSM AHOMAIUKW B CBOOOJHOM BO3AyXe W aHOManmuu byre mmis
IPaBUMETPUYECKOTO MTYHKTa HAWTH IJIOTHOCTH O MPOMEKYTOYHOTO CJI0sI 36MHOU KOPHI (B T/KY0. CM),
KOTOpasi UCTIOJIh30BANIACH MIPH BHIYHCICHUN aHOMaIuU byre.

OTBeT 3anucarh B IENbIX I/Ky0. CM

1.2
2.5
3.12
Anomanus B cBoboHOM Bo3ayxe: g — Y =37.9 mlan
Anomanus byre: Agg = —20.1 mTan
Bricota nyukta H = 601 m
Agg =g —v — 2nGSH
Yxazanue: [lpursaxenne cos cHUTaTh Kak:
2nGSH = 0.04196H mI'an
Pe3ybTaT OKPYIIIHTE /10 HEJIbIX I/cM’

19. 1o koopiMHAaTaM rPaBUMETPUUYECKOTO MyHKTA U U3MEPEHHOMY 3HAYEHUIO CHIIBI TSHKECTH
BBIYUCIIMTH 3HAYCHUE aHOMAJIMH B CBOOOJHOM BO3IIyXe g-Y.
Pe3ynbpTar npeacTaBUTh C TOUHOCTBIO 10 LEIbIX Ml aJ.
JIns BBIYMCIIEHUS HOPMAJIbHOW CHJIbI TSKECTH MCIOJIB30BaTh IMapaMeTpbl HOPMAJIbHOTO TOJIA
I'CK-2011. HopmanbHbIN BepTUKAITBHBIN TpagueHT NpuHITh -0, 3086 MI an/m.
1.22
2.-28
3.79

b=a(l—a)
y yea cos’B + Ypb sin? B
0 =

Va® cos? B + b%sin? B
Y =Yo — 03086 H
[Tapamerprr cuctemsr [[CK-2011:
a = 6378136.5m
a =1/298.2564151
Ye = 978032.696 mI'an
983218.646 ml'an

Yp
KOOP,Z[HHE.TBI ITYHKTAa H 3HAYUCHHE g:

B =55°50'30", H =164.25 M, g =981550.24 ml"an

20. Ckonbko cepruuecKkux TapMOHMK (BJIEMEHTapHBIX cheprueckux (QyHKIHA) COAEPKUT
cepuueckast QyHKIMA cTeneHu n = 37

21. ToyHOCTH COBPEMEHHBIX MOJIEBBIX CTATUHYECKUX TPABUMETPOB COCTABIISET
. necsatku ml an
. equHUIBI Ml ann
. necsateie Ml 'an
. €IUHULBI U IeCSITKU MK an
. necsteie MKl an
. cotble MKl an

NN AW

22. CKOJIbKUMU TTapaMeTpamMu 3a1a€TCsa 3EMHOM SJUTUIICOU] BpalICHUS ?
A) JIBymsi: GomnbIasi HOIyOCh U CKaTue
B) Tpewmsi: 6osnbiiast moayoch, Masiasi IOIyOCh U CKaTue
C) YetbippMs: OomnbIasi HOIYOCh, Majlasi MOJIyOCh, CKATUE U AKCIIEHTPUCUTET
D) Hu onuu BapuaHT He BEpeH

23. Kakoe uncio OJIMKe BCETO OMUCKHIBAET CKATHE 3EMHOI0 JJUTHIICOMUIA?

Ne 000005759 Crpanuria 21 u3 27



A) 1:50
B) 1:300
C) 1:5000
D) 1:15000
24. Kak Ha3bpIBa€TCs yroj MEXKIy HOPMaJbl0 K MOBEPXHOCTH SJUIMIICOMIA U TUIOCKOCTBHIO
sKBaTtopa’?
A) T'eonesnueckas BbICOTa
B) Hopmasnbnas BeicoTa
C) l'eonesnueckas mupoTa
D) Hu onuH BapuaHT HE BEpeH

25. Bennunna €2 (KBaapar MepBOro SKCIEHTPUCUTETA) 0OJIbIe, MEHBIIIEC WJIM PaBHA CHKATHIO
3eMHOT0 JIIUIIconaa’?
A) bonbie
B) Menbme
C) PaBna

26. Yto Takoe reome3zndeckas Bpicora?

A) PaccrostHue o HOpMaJIM MEKTy TOYKOH M TUIOCKOCTBIO DKBAaTOpa
B) Paccrosinue mo HopMau MEXIy TOYKOW U TTOBEPXHOCTHIO AILITUTICOMIA
C) PaccrosiHue o HOpMaJIM MEK/Ty TOYKOH U TTIOBEPXHOCTBIO T€OHIa
D) PaccrostHue o HOpMaJId MEKTy TOUYKOH M TIOBEPXHOCTBIO 3€MJTH
27. I'me npoXouT IUIOCKOCTh IEPBOIO BepTHUKaa?
A) INapannenpHo MIOCKOCTH MEpUINaHA
B) Bronb HOpManu K 3JIMICOUAY, MEPIIEHIUKYISIPHO TUIOCKOCTH MEpUIUaHa
C) IlapamnenbHO KacaTeabHOM IUJIOCKOCTH K TOBEPXHOCTHU DIUIMIICOMIA, TMEPIECHIUKYISIPHO
MJIOCKOCTH MEpUJIMaHa
D) Hu onuu BapuaHT He BEpeH
28. I'me mpoxoaut och X reoLieHTPUUECKON CUCTEMbI KOOPAUHAT?
A) TlepneHANKYASIPHO MIIOCKOCTH HYJIEBOTO MEpUIMaHA
B) ITox yriom 90 rpamycoB K IMJI0CKOCTH 3KBaTOpa
C) Bnonb nepecedenus HyJIeBOro MEpUIMaHa C MIOCKOCTHIO SKBATOpa
D) Bronb ocu BparmieHust 3emin
29. Kakoii ropoa Poccun pacrionoxken Onrke BCero K MEPHANAHY, COAepKameMy och Y ?
A) Kazanb
B) ExarepunOypr
C) HoBocubupck
D) KpacHosipck
E) Xabaposck
30. Uto Takoe acTpOHOMHUYECKAsl IIUPOTA?

A) Yron Mexy OTBECHOU JTUHUEH U HadyaJbHBIM MEPHIMAHOM
B) Yron mexay oTBeCHO JIMHUEH U HOPMAJIBIO K AJLTUTICOUTY
C) Yron Mex 1y OTBECHOM JIMHUEH U TIJIOCKOCTHIO AKBATOPa
D) Yron Mexy OTBECHOM JTUHUEH U OCBIO BpallleHUsT 3eMITH
31. Kyna HamnpaBiieHa cuia TshKeCcTu?
A) B uentp macc 3emnu
B) IlepneHauKyasipHO TIOCKOCTH SKBAaTOpa
C) llepnenauKyasipHO KacaTeJIbHON MIIOCKOCTH K TOBEPXHOCTH AILTUIICOUIA
D) Bnonw oTBeCHOM TUHUK
32. Yto Takoe II0CKOCTh ACTPOHOMHUYECKOTO Mepuarana?
A) ITnockocTh, MapajuiebHasi OCH BpallleH!s 3eMJIH M COepIKaIiasi OTBECHYIO JTMHHUIO
B) [TnockocTs, mapanienbHas OTBECHOM JIMHUM U COZIEPIKaIlasi OCh BPAIICHUS 3eMITH
C) ITnockocTh, coaeprkaias HOpMallb K SJUIMIICOUTY W OCh BpaIlleHUs 3eMIIH
D) ITnockocTh mepBOro BepTHKaia
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33. Haiigure cuny TsbkecTd g = F Ha NOBEpPXHOCTH HEBpALIAIOIIErocss 3€MHOIO IIapa
panuycom R = 6371, 2 kM, oTBeT BhIpa3uTe B M/c2. Bribepute Hanbomnee OIu3Kk0e YHCIo:
A) 0.0098206
B) 0.14460
C)9.82
D) 981.3
34. HaiinuTe cpeaHoo IIOTHOCTh 3emiu O (kr/m3) Beibepure Hanbonee OIM3Koe YUCTO:
A) 840
B) 2400
C) 5500
D) 11000

35. Tlo yrmoBoi#t ckopoctu BpamieHust ® = 7, 29*10-5 [c-1] ana chepuueckoit 3eman
pamuycom R = 6371, 2 KM BBIYHCINTE 3HAUYCHHE IIEHTPOOEKHOW CHiIBl Ha dkBarope (B ['amax).
Bri6epute Hanbonee Onmu3koe 9nuCio:

A) 0.003
B)3.4
C)55.8
D) 128.3

36. Kakyro 70710 B IPOLIEHTAX COCTABIISIET U3MEHEHUE CHJIBI TSHXKECTH MEXKAY MOJIIOCOM U
HKBATOPOM OT MOJHOM BennuuHbl g? Beibepute Hanbosee Onu3Kkoe 3HaAYCHUE:
A) 5%
B) 7%
C) 0.7%
D) 15%
37. Ha kaKkyro BBICOTY HYXKHO MOJHSATHCS, YTOOBI BUAMMOE YMEHBIIICHUE CHITBI TSKECTH OBLIO
paBHO cymmapHOMY aerictButo JIynel u Connna?
A)0.52m
B)52wm
C)52wm
D) 520 m
38. IIpousBoHas MOTEHIMANA O MPOU3BOJIHLHOMY HAIIPABICHUIO paBHA
A) Hymo
B) Kocunycy yrna HanpapieHus
C) Bekropy cuiibl
D) Ipoekiuu BeKTOpa CHIIBI HAa HAIIPABJICHHE

7 cemecmp, IK3ameH
Koumponupyemvie H/IK: TIK-1.1 T[IK-4.1 [IK-1.2 [IK-4.2 [IK-1.3 IIK-4.3 IIK-4.4
Bonpocsl/3ananus:

1. Pa3zButne npeactasieHuit o purype 3eMiu: map, JUIUICOUI, reoua. Ouzndeckas
MOBEPXHOCTh 3eMiIl. CHUCTEMBI KOOPAMHAT.

2. Ucropus rpagyCHbIX U3MEPEHUN

3. Cuna tsxecTu U €€ noreHuuan. Pacnpenenenue cuisl Tsbkectu Ha 3emiie. CBolicTBa
MOTEHIIMAJIa CUJIBI TSHKECTH M 00J1aCTh ero CyIIeCTBOBaHUA. YPOBEHHAS MIOBEPXHOCTh

4. 3aKoH U3MEHEHUS CUJIbI TSKECTH Ha MMOBEPXHOCTHU OJHOPOHOTO 3€MHOT0 IIapa.
BepTtukanbHblil 1 TOPU30HTAIBHBIN IPAIUEHTHI CHIIBI TSKECTH
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5. T'opu30oHTaNBbHBIM U BEPTUKAIBHBIN IPAJUEHTHI CHIIbI TSKECTU. BTOpBIE IIPOU3BOAHBIE U
ux
€VHUILIbI U3MEPEHMUSI- DTBEILL

6. PaccTosiHuE MEXly ypOBEHHBIMH [TOBEPXHOCTSAMH MTOTEHLIMAJA CUIIBI TshKeCTH. CHioBast
JIMHUSA, OTBECHAs JIMHUSA

7. Cuna tarorenusi (MpUTsDKeHHsS) W e€ moTeHIHMan. [loTeHmman marepuanbHONW TOYKH,
(buznveckuii cMpIc noteHnuana. CBOKWCTBA MOTEHITMANA TATOTCHHS

&. [ToreHuMan TAroTeHuss 00bEMHBIX MACC M €r0 CBOMCTBA

9. IlpuTsxeHre OJJHOPOAHOTO AUCKA M HWIMHApPA. [IpuTskeHrne 6€CKOHEYHOTO TIOCKOTO U
II0CKONapasuleabHOro cinosi. OJHOpOJHOE T10JIe

10. [ToTeHmnman u cuiia IPUTSHKEHUS] OMHOPOTHOM chephbl U OTHOPOAHOTO IIapa BHYTPU U
cHapyxu. CBOMCTBO HEMPEPHIBHOCTH MOTEHIIMAJA U CUJIbl. BTOpas mpousBoaHast
MOTEHIMaa OTHOPOIHOTO HIapa.

11. AGcomoTHBIE U3MEPEHUS CUITBI TSHKECTH 0aJUTMCTHYECKUM METO/IOM. ATOMHBIS
rpaBuMeTphl. CxeMa 0auTMCTUYECKOTO TpaBUMeETpa. VICTOUHHUKH OIMTMOOK M TIOTIPAaBKU METO/a

12. CxeMa 4yBCTBUTEIBHON CUCTEMBI CTATUYECKOTO TPaBUMETPA. ACTa3upPOBaHUE.
[IpeumyiiecTBa U HEAOCTAaTKU T'PABUMETPOB.YCTPOMCTBO CTATUYECKOIO rpaBUMeTpa. VCTOUHHMKH
omrooK

13. DranoHupoBaHue rpaBUMeTpa Ha Oa3uce W MeToloM HaksioHa. KOcTHpoBKa ypoBHEMH
rpaBUMETpA.

14. I’ paBuMeTpUYECKHIA pEHC U ero 00padoTKa.

15. BTopsie mpon3BOIHBIC TTOTCHIIHMAIA CHIIBI TSKECTH, UX (DU3UYECKHUI CMBICI M CIOCOOBI
n3Mepenus. KpuBusHa cuiioBoi JMHUM U KPUBHU3HA YPOBEHHOM MOBEPXHOCTH, UX CBSI3b CO BTOPHIMU
MIPOM3BOAHBIMU MOTEHIIMAIIA

16. TouHocTh rpaBUMETpUYECKUX KapT. [Ipsmas u KOCBeHHas MHTEPHOJALMS aHOMAJIUW B
CBOOOHOM BO3IIyXe.

17. Tapmonndeckue GyHKIMH U UX CBOMcTBAa. CBOWCTBA MOTEHIIMANA TATOTCHUS. YpaBHEHUS
Jlannaca u Ilyaccona.

18. 'apmonmveckue GyHKIMU U UX cBoMcTBA. CBOMCTBA MOTECHIIMANA TATOTCHHSI. YpaBHEHUS
Jlarnaca u Ilyaccona.

19. HopmanbHoe mone u (¢yHIAMEHTAIbHBIE TeOAe3UYeCKHe TMOCTOsHHBIC. CBS3b
TEOMETPUYECKUX U (PH3UIECKUX MTapaMeTPOB.

20. T'eomeTpust HopMasibHOTO TOJIsl. KprBU3HA CHIIOBOW JIMHUU W YPOBEHHON MOBEPXHOCTH
HOPMAaJIbHOTO OIS
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21. CsoiictBa aHOMaJbHOTO TMoOTeHIHaNa. CBSI3b DJIEMEHTOB AaHOMAJBLHOIO TMOJId C
AHOMAJIbHBIM ITOTEHIIAAIOM.

22. CBsi3p aHOMAJTUH CHITBI TSDKECTH, YKIIOHEHHS OTBECAa M aHOMAJTUH BBICOTHI C aHOMAJIBHBIM
noteHIanoM. @opmyna bpynca (momnast).

23. CoiicTBa aHOMaJIbHOTO NoTeHIIMANA. [IoHsATHE KpaeBOM 3a/1au U KPAeBOTO YCIOBHS.
Bunel kpaeBbIx 3a1ay.

24. IlomuHombl Jlexxanapa w ux cBoiicTBa. OpTOroHaJdBbHOCTH MOJIMHOMOB JlexxaHmapa.
Ksaapar HopMmbl. Paznokenne mpou3BosibHON (DyHKIIMH 110 Oa3WCHBIM TTOJIMHOMaM Pn.

25. Papn Jlannaca. Chepuueckue Gpynkiun. Knaccupukamus chepruueckux rapMOHUK

26. PaznoxeHne NOTeHLIMANA TATOTEHHUS B PSII TIO MAPOBBIM (PYHKIUSAM. CTOKCOBBI
IIOCTOSIHHBIE

27. Mopenu rpaButanuonHoro moss 3emud. Knaccudukanus.CreneHnb, paspemieHue u
WCTOYHHUKH JTaHHBIX.

28. AmnomanbHblii moreHmuan B CrtokcoBoMm (cdepuueckoM) mnpuOmmKeHuu. Psa
Croxkca.®@opmynsl Ctokca u Bennnr-Melinuca

29. Cuctemsl BeicoT. OpTOMeTpruueckas Beicota. HopmanbHas BeicoTa. Temnypous.
KBazureoun

30. Cymma mpeBBILIEHUM 3aMKHYTOTO HHUBEJIMPHOIO TIOJMIOHA. [paBuMeTpHuecKHe
TIOTIPABKHU B HUBEJIMPHBIE MPEBBIIICHUS. Pa3HOCTh HOPMaIbHBIX BBICOT Ha Oeperax Bonoéma

31. I'paBumeTpuueckas (oJaHasi U MECTHAs) M ACTPOHOMO-T€0/Ie3NUeCcKasi aHOMAJIUS BBICOTHI.
CryTHUKOBOE HUBEIUPOBAHUE

32. T'paBUMETpUUYECKOE U  aCTPOHOMO-TEOAE3UYECKOE YKIOHEHHME OTBECa M €ro
COCTaBJIAIOILINE

33. Moaenu rpaBUTallMOHHOTO 1MoJs 3eMiu. CteneHp U paspenieHue. ICTOUHUKY TaHHBIX.
3aroyioBOK U conepxkanue ¢aina gfc

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbI

Ocnoenas tumepamypa

1. FO3edoBuu A.IL. Ione cuitbl TsHKECTH | €r0 u3ydeHue: yaeoHoe nmocobue. / A.I1. FO3edosuu. -
MUUT'AuK, 2014. - 194 - 978-5-91188-051-4. - TekcT: HENOCPEICTBEHHBIH.

2. Oropopnosa JI.B. HopManbHoe 1ose U onpeaenieHrue aHoMaabHOro MOoTeHIMana (TEKCT JIEKIUI

0 Te0/Ie3MYECKON TPaBUMETPHH U TeopuH GUrypsl 3emin): YueOHoe nocobue. / JI.B. Oroponosa. -
MUUT'AuK, 2010. - 105 - 978-5-97788-025-5. - Tekct: HEMOCPEACTBEHHBII.
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3. Oroponosa JI.B. OcHoBbI TEOpHUM NOTEHIIMANA. [ paBUTaliMOHHOE 1T0JIe 3eMJIH, JIyHBI U IIJIaHET:
yueoHoe mocodbue. / JI.B. OropogoBa. - MUUTAuK, 2013. - 108 - 978-5-91188-049-1. - Tekcr:
HEIOCPEACTBECHHBIN.

Jlononnumenvuas numepamypa

1. l'opman-Bennenrod b. @usnueckas reogesus: Ilep. ¢ anrn. / Ilog pen. FO.M. Heilimana. / b.
lodpman-Bemnenrod, I. Mopuir; b. Todman-Bemnenrod, I Mopur ;. - MUNUT'AuK, 2007. - 426 -
978-5-91188-007-1. - TekcT: HEMOCPEACTBEHHBI.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://icgem.gfz-potsdam.de/vis3d/tutorial - Busyanuzanus cepudaeckux rapMOHUK

2. https://rgs-centre.ru/fags-coords - Odurmansubiii caiit Pocpeectpa Ha KOTOpOM pa3MmerieHa
nHpopmarus o mynkram GAI'C

3. https://icgem.gfz-potsdam.de/tom_longtime - Monenu rpaBuTarimoHHoro mosst B ¢popmare gfc

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUNIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

CMellanHbId TUIT
WNuTepakTuBHas maHemsb - 1 mT.
MenoBas gocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C menpio yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIITOTHATH JIOMAIIHHUE
paboThI O YKa3aHHBIM IPETONaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooylee  YCHEIIHOTO  BBINOJHEHUS  pabOTBl  CTYAEHTY  TNpEAjaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILINHE;

- MCTOI[I/I‘-ICCKI/IMI/I peKOMeHI[aI_[I/IHMI/I 10 0pFaHI/I3aI_[I/II/I CaMOCTOfITeJ’IBHOﬁ paGOTBI CTYI[CHTOB
MUNTAUK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u uneanuoamu

HpI/I HCOGXOI[I/IMOCTI/I 06y‘-I€HI/IH CTYACHTOB-UHBAJIMAOB U JIUI] C OTPaHNYCHHBIMH BO3MOXHOCTAIMU
340POBb AyAUTOPHBIC 3aHATHUA MOTYT OBITH 3aMEHEHBI WU AOIMOJHCHBI U3YUCHUCM
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MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalluid, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOUpPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLTUXCS.
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