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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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9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS
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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;

- OCBOCHHC HAaBBIKOB HpOBeI[eHI/IH I/I3MepeHI/Iﬁ FpaBI/ITaI_II/IOHHOFO I10JIsA B JIOKAJIBHBIX MacmTa6ax,
HABBIKOB PaOOTHl C BBIYUCIUTEILHON TEXHUKOW IJIE COBMECTHOW OOpaOOTKH TeOAe3UYECKUX H
FpaBI/IMeTpI/I‘-IeCKI/IX JaHHBIX,

- TIOJy4YeHHWE KOMIIETCHIMH Ui aHajlu3a W MHTEPNpPETallMh  PE3yJabTaTOB COBMECTHOM
BBIYUCIIMTEIILHON 00pa0OTKH T€0/Ie3NYECKUX U TPAaBUMETPUYECKUX JaHHBIX;

- (hopMHUpOBaHHE YMEHHI MTPUMEHSTH MOJTYyUYEHHBIC 3HAHUS B IPAKTUYECKOM JEATEILHOCTH, PEIIaTh
MPaKTUYECKUE 3a7a4d B paMKax OTEYCCTBEHHON HAyYHOW IIKOJBI T'€OJE3MYECKONW T'PaBUMETPHUHU B
001aCTH U3y4eHUsI TPAaBUTAIIMOHHOTO TIOJISI U MATEMaTHUECKOTO OTIMCAHUS €r0 XapaKTePUCTHUK.

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

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[IK-12 Cnoco0OeH BBINONHATH KOOPAMHATHO-BPEMEHHOE M  HABUTAIMOHHOE oOecreueHune
TEPPUTOPUU

[1K-12.1 Bemonusier reoae3nueckoe obecnedenne I[JIOHACC wu muddepeHnmnambHbIX
MIOJCUCTEM
3nams:
[IK-12.1/3u1 CrpykTypy, conepkaHle 1 HCTOYHUKH JTAaHHBIX IIOOAIBHBIX U JOKAIbHBIX
MoOZIeNIel TPaBUTAIIMOHHOTO IIOJIsl, OONAacTH MPUMEHUMOCTH TaKHX MOJENeH s
peIIeHHs TPaKTUYECKUX 3a]a4

[1K-12.1/384 Ctpykrypy locynapcrBenHoit reogesnueckor cetu (I'T'C), mHuBenupHO
CETH U TPaBUMETPHUUECKOU OCHOBHI PD, TpeboBaHus K X OOHOBJICHUIO U PA3BUTHIO

Ymems:

[IK-12.1/¥m1 UHcnonb3oBaTh MNporpaMMbl U QJITOPUTMBI BBIUYMCIICHHUS 3JEMEHTOB
IPaBUTALMOHHOIO TOJIs, IPAaBUIBHO IPEACTABIATH PE3YIbTAThl BEIUUCICHUM

Braoems:

[1K-12.1/HBl MaremarndeckuM anmapaTtoM MPEICTaBICHUS WCXOIHBIX JaHHBIX H
BBIYHMCIICHHS CTCIHANBHBIX (YHKIMNA, CMoco0aMH HWCIOIb30BaHUS PE3YJIbTAaTOB B
WHXEHEPHO-TEOAC3UUECKUX paboTax

I1K-12.2 Onpenenser npeuu3noHHbIE TPAaBUTALMOHHBIE COCTABIISIOLINE
3uamo:

[1K-12.2/30]1 ®usndeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
MOJIEM, U CITIOCOOBI UX OIpPEIEICHHUS

Ymems:

[IK-12.2/¥m1 U3mepsATp M  BBIYUCIATH  3JIEMEHTHl  TPABUTALMOHHOTO  TIOJIA,
MHTEPIPETUPOBATH PE3YNIBTAThl CPABHEHUS BBIYMCIECHHBIX U N3MEPEHHBIX 3HAUEHUI
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Braoems:

[1K-12.2/HBl MareMaTH4eCcKuM armapaToM BBIYHCICHUS CICIHAIBHBIX (PYHKITUH,
croco0amMu MCTIONIb30BaHUS PE3YNBTATOB B MHKEHEPHO-Te0/Ie3nUecKuX padoTax

[IK-12.3 Pa3paGaTeiBaeT TEXHOJOTUU KOOPAWHATHO-BPEMEHHOTO ¥ HABHUTAIlMOHHOTO
obecrieueHus TEPPUTOPHI

3name:

[1K-12.3/3u] ®usudeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
MOJIEM, CHOCOOBI OMpPENENICHUS U YTOYHEHHsI 3JIEMEHTOB TI'PaBUTAIIIOHHOTO MO, a
TaK)Xe UX U3MEHEHUHN BO BpEMEHU

Ymems:

[1K-12.3/Ym1 BusyanuszupoBaTh W HHTEPIPETUPOBATH AIEMEHTHI TPABUTAIIMOHHOTO
MOJIsl, CPAaBHUBATh C JAHHBIMU U3 BHEITHUX UCTOYHUKOB

Braoems:

[IK-12.3/HBl IlpunsaToii TepMHUHONIOTHEH B 00JaCTH U3Y4YCHHS XapaKTEPUCTHK
¢u3nUecKux moseH, cnocobaMu NpeaAcTaBIeHUs HHpOpMaIK O HUX

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa (Momynb) B1.B.04.01 «I'eome3ndeckas TpaBUMETPHUS» OTHOCHUTCS K (GopMUPYEeMOM
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOIIEHUIN YacTu o0pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 6, 7.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM qMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
<
A A = . [ =
5 |5 |E | |8 5
e} S = & P D
= Z = = o, =
= = 3 < = 5
ol mle 0 2IES =2
Tepuon X ARG 28|28|a8] S8
> 3 SHE 8128 38 & jan B
oOyueHus EF|ED|ar|EF|EF F o5
NaiZ O~ g R 8 Nalj
S s & S S >
(= = 3 %
= = Q = 3 3
) &) te) 5 S S
S I° &g | |2 3
= S 2.
=
3ader ¢
6 cemecTp 72 1 2 | 28 | 28 | 16 .
OIICHKOM
DK3aMeH
7 cemecTp 144 4 | 30 | 30 | 48
(36)
Bcero 216 | 6 | 58 | 58 | 64 36

5. Conepxxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKAa3bIBAOTCSI)

(¢

JbHAas paboTa

HaumenoBanue pazaena, TeMbl

ble 3aHSITHUS
BI€ PE3YIBTATHI
:0O0THECCHHBIC
11 OCBOCHUS

I€ 3aHATHUA

a
%
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S| 2 | E 2“5 3

o o S| O |55 48 8
AERERERERE
2 | S |2 |3 |ECLE

Pa3nen 1. Beenenue 12 4 4 4| IIK-12.1

Tema 1.1. CBenenus u3 6 2 2 2| IIK-12.2

c(heporINYUECKOl Te0Ie3 U U [IK-12.3

re0fie3UUECKON aCTPOHOMUU

Tema 1.2. Cuma TsbxectH, eé 6 2 2 2

BEJIMUMHA U XapaKTep U3MEHEHUS

Pa3nen 2. OcHoBHOI 168 54| 54| 60| IIK-12.1

Tema 2.1. [ToreHman u ero 8 2 4 2| IIK-12.2

CBOICTBa [1K-12.3

Tema 2.2. [IpuTskeHne npocThIX 10 4 4 2

Ten

Tema 2.3. 'apmoHnueckue 8 2 4 2

byHKIIH

Tema 2.4. 3mepeHue cuiisl 8 2 4 2

TSKECTH

Tema 2.5. Teopust craTu4ecKoro 16 10 4 2

rpasumerpa. Mzmepenus

CTaTUYECKUM IPAaBUMETPOM

Tema 2.6. AHOMaINM CUIIBI 10 4 4 2

TSKECTH U TPaBUMETPUUECKUE

KapThl

Tema 2.7. HopmanbsHOe nosne 14 4 4 6

Tema 2.8. AHOMaNBbHBIN 14 4 4 6

MOTEHLIHUAJ U AIEMEHTBI

aHOMAaJIbHOTO OIS

Tema 2.9. Chepuueckue u 24 8 8 8

apoBbie (QYHKITUH, MOJIEITH

IPAaBUTALMOHHOTO OIS 3eMJIU

Tema 2.10. BbICOTBI U CUCTEMBI 18 4 4] 10

BBICOT

Tema 2.11. Haxoxnenue 22 6 6| 10

aHOMAaJILHOTO TIOTEHIHAIa

Tema 2.12. Y4yeT HEOTHOPOAHOCTH 16 4 4 8

IPaBUTALIMOHHOTO MOJSI IPU

pElIeHNN UH)XEHEPHBIX 3a/1a4

Hroro 180 58| S8| 64

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUILIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pa3zoen 1. Beeoenue

Tema 1.1. Ceedenus uz chepouduueckou eeodezuu u 2e00e3udecKkoll acmpoHOMUU

l'eone3nueckas cucrema koopauHar. COOTHOIIEHUS MapaMETPOB JILIUICOUA. ACTPOHOMHYECKHUE
KOOPJIMHATHI M YKIIOHEHHUs oTBeca. [[pyrue cuctemMbl KOOpIUHAT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS
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Hannune xoHcekTa €Ki

Tema 1.2. Cuna msoicecmu, eé genuduna u xapakxmep usmeHeHust

3akoH BcemupHoro Tsarorenus. Cuma TaroreHus U reHTpodexHas cuina. Cua TSKeCTH, e€ eIMHUIIBI
n3Mepenus. VM3MeHeHre BeNWYMHBI CUJIBI TsKeCTH 3emie. BepTukanbHbli U TOPU30HTAJIBHBIN
rpagueHTsl. Biusiaue Jlyasr u CollHIIa B HAYaTbHOM TPUOTHKCHUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Pazoen 2. Ocnoenoii

Tema 2.1. Ilomenyuan u e2o ceolicmea

Onpenenenne noreHuuanbHoi QyHkimu. ['paguent. [IpousBoaHas MO HampaBIEHUIO. YpPOBEHHas
MOBEPXHOCTh M cuiioBas nuHMA. [loHsTue reomna. Ilorennman u ¢popma ypoBEeHHOU MOBEPXHOCTH
TI0JISL CUJIBI TSKECTH OHOPOJHOIO BPAILAOIIETOCs 11apa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 2.2. Illpumsoicenue npocmulx mei

[ToreHnman u cuna NpUTHKEHUS TouedHOM Macchl. [Ipuniun cynepno3uiuu. [‘paBuTanimoHHoe mnosie
00béMHBIX Macc. [lputsokenue omHopomuoit cdepbl u mapa. CBoicTBa MOTEHIIMAIA W €T0
MIPOM3BOAHBIX BHYTpU U BHE Macc. [IpuTsbkeHue TOHKOTrO IUCKa, HUIUHAPA, I0CKONapauieTbHOTO
CII0s1, KOHYCA.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 2.3. I'apmonuueckue ¢ynxyuu

VYpaBuenue Jlammaca u perymsipHOCTh Ha OeckoHedHOCTH. CBOWCTBA TapMOHMYECKUX (DYyHKIIHA.
®opmynsl [puna. YpaBuenue [lyaccona. [lonaTre o KpaeBbIX 3aja4ax B reofie3uu. ['apmMoHuYeckue
Y HETapMOHUYECKHE OTEHIIUABI.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.4. H3mepenue cunvt masxcecmu

Mertoasl U3MepeHHs] CUJIbl TKECTH, MX Kiaccupukaius. VcTopudeckue CBEACHUS O Pa3BUTHU
rpaBUMETpUH. AOCOJIOTHBIM M OTHOCHUTENBHBIA METOIbl, MX COBPEMEHHAs TOYHOCTh. VMICTOYHMKH
oIMOOK ¥ MOTNPaBKU OATITUCTUYECKOTO MeTo/1a. MI3MepeHne BTOPhIX IPOU3BOAHBIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora
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Tema 2.5. Teopusi cmamuueckoeo epagumempa. Mzmepenus cmamuieckum spasumempom

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

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.6. Anomanuu cunvl msgicecmu u cpasumempudecKue Kapmal

Bunapl anomanuii cunbel Tsokectd. Penykuwms byre. IlompaBka 3a penbed. HasHauenuwe w BHIBI
rpaBuMeTpuueckux kapT. OmmOka uHTepnonauuu. Jlucrepcuss M KoBapHalMOHHAs (YHKIUS
anomayid. KocBeHHast HHTEPIIOISIIINS aHOMAJIMK B CBOOOTHOM BO3/IyXe€.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.7. Hopmanwvnoe none

Hopmanpubiii  morenuuan. CrnocoOsl  BbIOOpa HoOpMmanbHOro mnois. Hopmanenas 3emist
(byHaaMeHTalIbHBIE T€0Ie3NUYECKHE TOCTOSHHBIC. [ eoMeTprsi HOPMaJIbHOTO OIS,
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.8. AHomanvbHbLL NOMEHYUAT U DNEMEHMbL AHOMANLHO20 N0

AHOMAaJIBHBIH NOTEHIIMAJ M 3JIEMEHTHI aHOMAJIBLHOTO TOJISI: aHOMAalus BBICOTHI, AaHOMAJIMS CHJIbBI
TSXKECTU, TPABUMETPUUECKOE YKIIOHEHUE OTBECa, UX BeJMYMHBbI. CBA3u Mexay HuMU. [IpocTeitmas
MOJEIb aHOMAJILHOTO MOJISA ITOA3EMHOU TOUYEYHOU MAacCHI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.9. Cehepuueckue u waposvie hynKyuu, Mooenu epasumayionHo2o nos 3emuu

OprtoroHanbHOCTh (QYHKIIMA W pa3iokeHWe 1o Oa3ucHbIM  QyHKIusM. [lomuHOMBI U
npucoenuHéHHble QyHkMU Jlexkannpa. OnemeHTapHble cdepudeckue ¢GyHKuuu. PasznoxeHue
TeOINOTEHIMAa TeJIa B PsAJI 10 MapoBbIM (GyHKIHUSIM. CTOKCOBBI TOCTOSTHHBIC TEPBBIX CTETICHEH U MX
(dbuzuveckuii cMpIca. Monenu rpaBUTAIlMOHHOTO TTOJIS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.10. Boicomwt u cucmemsvl 861com

BoicoThl - TeomeTrpuuecknue W B IOJNE€ CHJIBl TSDKECTU. | €OmOTeHIMalIbHbIE BETUYHHBI.
JluHamMuueckre, OpPTOMETPUYECKHE, HOpPMallbHble M HOPMaJIbHO-OPTOMETPUYECKHUE BBICOTHI.
Teopernueckass HeBsI3Ka 3aMKHYTOTO HUBEJIUPHOIO XOAa U MOMPABKH B HUBEIUPHBIE MPEBBIIICHUS.
YucThble 1 CMEIIaHHbIE aHOMAJIMU CUJTBI TSKECTH.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 2.11. Haxoorcoenue anomanbio2o nomerHuuanld

3anada Crokca u 3aaa4a MonoaeHckoro. KpaeBoe yciioBue Al CMEIIAHHBIX U YMCTHIX aHOMAJIUH.
KpaeBoe ycnoBue B cepuueckoM npuOnmxeHun. OOMmuMiA BUJ PELICHNS U HAX0XKICHUE DIIEMEHTOB
aHomanpHOrO mouis. IlpeoOpazoBanue ¢opMmyn [Isl WHTETPUPOBAHUS HA IUIOCKOCTH. MeCTHBIE
rpaBUMETPUYECKHE aHOMAJIUH BBICOTHI M YKJIOHEHUs! oTBeca.CBsi3b MECTHBIX 3HAYEHUH C TOJTHBIMH
BeMuMHaMU.CITy THUKOBOE HUBEJIMPOBAHHE.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

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

Brluncnenne aHOMalIbHOM KPUBU3HBI CUJIOBOM JINHUM U YPOBEHHOU ITOBEPXHOCTH.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajiaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMs «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OO0pa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 6 cemecmp.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 7 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemvie H/IK: 1IK-12.1 1IK-12.2 IIK-12.3

Tema 1.1. Ceedenus uz cghepouduuecxou eeodezuu u 2e00e3udecKkoll acmpoHOMUU
®dopma KOHTPOJIIS/OIIEHOYHOE CPpeACTBO: Hamndne KoHCIIeKTa JeKIui

Bomnpocsi/3ananus:
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1. B uem 3akiodaercss METO KOCBEHHOW MHTEPIIONSIIIMKA aHOMATU B CBOOOTHOM BO3ayxe?
. ITo xapTe anoManuii B CBOOOJHOM BO3IyXe HAXOMIT aHOMauio byre
2. Tlo kapte anomanuii byre u BpICOTE MyHKTa HAXOAT aHOMAJIUIO B CBOOOIHOM BO3ITyXe
. ITo kapte anomanuii byre HaXoASIT IIIOTHOCTh 36MHOM KOPBI U BHICOTY IMYHKTA

—

[98)

2. BI:IGCpI/ITe BCPHBIC YTBCPIKACHHUA:
. CyMMa HUBEJMPHBIX MPEBBIIICHUH 110 3aMKHYTOMY KOHTYpPY HE paBHa HYJIIO B O0IIEM cllydae
. Cymma npupanieHuii HopMajibHBIX BBICOT IO 3aMKHYTOMY KOHTYPY BCET/la paBHa HYJIIO
. Cymma mpupanieHui reornoTeHInaIbHOro YKcia Mo 3aMKHYTOMY KOHTYPY BCEra paBHa HYIIO
. CymMa rpaBUMETpUYECKUX MTOMPABOK 10 3aMKHYTOMY KOHTYpPY paBHa HYIIO
. Hu ogHO U3 yTBEpKI€HUI HE BEPHO

DN AWK =

3. Berunciuth mpuTsbkeHue TiaHeThl CartypH Ha momroce (0e3 ydera konerr). Haiitu, Bo
CKOJIBKO pa3 OHO OO0JIbIIe cpeaHelt cuitbl 3eMHOro puTskeHus (980 Ia).
Oteer JaThk B BHC LT,CJ'IOﬁ HaCTH OTHOIICHHUA

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

Cpennas mnotHocts Carypaa 6 = 0.687 r/cm3

Tema 1.2. Cuna msaoicecmu, eé genuduna u xapakxmep usmeHeHust
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Haiftu cpegHioro miIoTHOCTH 3eMiu (B BUE 11apa). Pe3ynbraT Beipa3uTh B Kr/M3 U B T/cM3
2. Haiitu 3Ha4eHre IEHTPOOESIKHOM CHITBI Ha 3KBaTope ISl mapoodpaszHoit 3emmu. Pe3ynbrar
BbIpa3uTh B [‘ayax.
3. Paccuurare nputsxenue JlyHbl i1 MOMTYHHOM TOYKM (€AMHUYHOW Macchl) Ha
MOBEPXHOCTH IIapooOpa3Ho 3emiu. Pe3ynbrar BeIpa3suTh B MIJUIATAIaXx.

4. INapamroruct npeiraet ¢ BeicoTsl 700 MeTpoB. Ha ckoslbKO yBEIMUMIIACh €TO CUIIA TSKECTH
B TOYKE MpU3EeMIIEHU? Pe3ynbTaT BEIpasuTh B MUJUIMIajgax.

Pazoen 2. Ocnognoii
Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 IIK-12.3

Tema 2.1. Ilomenyuan u e2o ceolicmea
®dopMa KOHTPOJISI/OTICHOYHOE CpeACcTBO: Hamnume KoHCIIeKTa JISKITHi
Bonpocsi/3ananus:
1. Kakoii Meron (aOCOMIOTHBIM WM OTHOCHUTENIBHBINA) TIO3BOJISIET OIPEACISATh ITOJIHOE
3HAYE€HUE CUJIBI TSDKECTH?
OTBET OIHUM CJIOBOM - IPUJIATAaTENbHBIM MYXKCKOTO poja

2. Ilo W3BEeCTHBIM 3HAYCHUSM AHOMAJIUM B CBOOOJHOM BO3IyXe M aHoManuu byre mus
IPaBUMETPUYECKOTO MTYHKTAa HAWTH IJIOTHOCTH O MPOMEKYTOYHOTO CJI0sI 36MHOU KOPHI (B T/KY0. CM),
KOTOpas KCIOJIb30BaJIach MPH BBIYMCICHUU aHoMaliuu byre.

OTBeT 3anucarh B HENbIX I/Ky0. CM
Anomanusa B ceobogHoM Bosayxe: g —y =37.9 mlTan
Awnomanus byre: Agg = —20.1 m["an
Bricora nyukra H = 601 M
Agg =g —v — 2nG6H
Ykazauue: IlpuTskenne cios cYMTaTH Kak:
2nGSH = 0.04196H mlan
PesyibTaT OKPYIIIHTB J10 LEJIBIX I/CM’
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3. Ilo xoopaMHAaTaM I'paBUMETPUUYECKOTO IyHKTAa U U3MEPEHHOMY 3HAYEHUIO CHUJIBI TAKECTH
BBIUMCIIUTH 3HAYCHNE aHOMAJIMH B CBOOOIHOM BO3/yXE g-Y.
Pesynbrar npeacTaBuTh C TOYHOCTBHIO 10 LenbIX Ml ai.
JUis BBIUMCIIEHHS HOPMAJBHOM CHIIBI TSDKECTH MCIOJIB30BATh IapaMETPbl HOPMAJIbHOIO IOJIS
I'CK-2011. HopmainbHbIi BEpTHUKAJIBHBINA TpagneHT npuHATh -0,3086 mIan/m.
1.22
2.-28
3.79

b=a(l—-a)

y.a cos® B + Ypb sin? B
va? cos? B + b? sin? B
¥ =70 — 0,3086 H

Yo =

[Tapamerper cucremer ['CK-2011:
a = 6378136.5m

a =1/298.2564151
978032.696 ml'an
983218.646 ml'an

Ye
Yp
KOOPJ]HHETBI IIYHKTAa K 3HAa4CHHEC g:

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

Tema 2.2. Ilpumssicenue npocmolx men
®dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Paccumrarh aHOMajbHOE TPHUTSKCHUE 3aJIEKH H3BECTHsIKA chepuueckoir (Gopmbl.
Pesynprar BeIpa3uTh B MUJUIMTasIax. AHOMalIbHAs Macca cepuyeckoil GopMbl 3aeraeT Ha IIIyOnHe
a= 100 + N MeTpoB, r;ie a — pacCTOsTHUE 10 IeHTpa Chephl.

Pannyc chepwi r = 0.9a.
[TnoTHOCTH U3BecTHSIKA O = 2.8 /cM3.
[TnotHOCTH OKpys)arommx mopoy (mecok) 00 = 2.0 r/cm3

2. HailTu npuTsHKEHHE 4acTel BHYTPEHHETO CTPOEHUs 3€MIIM MO OTIAENBbHOCTU JUISl TOUKH,
HaxoJsALIeHCcsl Ha TOBEPXHOCTH 3eMJIU

3. [TocTpouTh rpaduKk U3MEHEHUS CHUIIBI TSHKECTH OT mupoThl g((]) B ['amax.

4. Ha xakyro BbICOTY Haj 3eMJIEN Hamo nomaHsATbes Ha mupoTre MUNTAuK (55.6 °), uToObI
CUJia TSDKECTH CTajla PaBHOM 3HAUEHHWIO CWIIBI TsOKECTH Ha skBarope? Mcmomb3oBarh 2 ¢Gopmymy
Krnepo u 3HaueHne BepTUKaIbHOTO TPaJUEHTA.

Tema 2.3. I'apmonuueckue gynxyuu
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Paznoxuts nannyto ¢pynkuuio f(x) Ha untepsane [-1, 1] B psaa monunomos Jlesxanapa 1o 3
CTETIEHH BKJIIOYUTEIIBHO.
[Toctpouts rpadux Ha uHTepBaie [-1.1, 1.1] ucxomHoit QyHKIMH W ee ammpokcumarmu f£*(x).
I'paduky pacnonOXUTh Ha OJHON KOOPIMHATHON TIOCKOCTH.

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

Tema 2.4. H3mepenue cunvt masxcecmu
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
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Bompocei/3ananus:

1. Onenuts pasHocTh cuibl TshkecTd Mexay MUUTAuK (Ha ypoBHE 3emiin) U BepXHEH
Toukoi OamHn OCTaHKWHCKOTO TeneneHTpa. Beicora Gamuu 540 M, oHa pacrnoiiokeHa B 6.1 km
cesepuee  MUUTAuK. HM3menenuem BbICOTBI penbeda mnpeHeOpeub. Pesynmbrar BBIpa3uTh B
MUJLTUTAJIaX.

[Tpumeuanue. J1Jisi rOpU30HTAIBHOTO TpaiieHTa UConb30Barh mupoty MUNT'AuK u3 3ananus 7.

2. Tloctpouts Tpaduk cunbl nputTsHKeHus st moaenu 3emian PREMS00 (cm. ccpuiky),
HayuHasg OT UeHTpa 3emyid U 110 BbicoThl H = 21000 kM Hag moBepXHOCThIO 3emud. [lnoTHOCTH
armocdepsl Oparh 3a 0. B aToit Mmomenn 3emiis COCTOMT M3 MHOXKECTBA OAHOPOIHBIX CPEpHUCSCKUX
CIIOEB

Tema 2.5. Teopusi cmamuueckozo epasumempa. Mizmepenus cmamuieckum spasumempom
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. BeruucnauTh 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 eTuHULT).
1.6
2.56
3.569

rCOUCHTpHHCCKaﬂ IrpaBHTAllHOHHAA MOCTOAHHAA
GM = 398600.44 kn’/c?

2. BpUMCIUTE CPEHIO MIOTHOCTH IUIAHETHI MO €€ paanycy R M IMJIaHETOUEHTPHUYECKOM
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
®dopma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BbryuciaeHuTh aHOMaJINH, OLIEHKY TOYUHOCTH TPaBUMETPHUYECKOIN KapThl

Tema 2.7. Hopmanvroe none
dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocwi/3ananus:

1. Bprumcnute ans cucteM (QyHIAMEHTAJIBHBIX IOCTOSHHbIX HopmanbHoil 3emin
CJICAYIONINE MapaMeTphl. 3arodHUTh TaONUIly U MPOCTAaBUTH (TI€ HYKHO) 0003HAUCHHE U €AMHUIIBI
U3MEPEHHS.

Tabmana 2

Obdozpauenne | Eqpnanme

MATAAIOIYOCE

TIEpPEEIH SECLEHTPHCHTET

STHEEHHEIE SECHeHTPHCHTET

HOP!.IE[JE\HE\]I:& MOTEHITHAT HA MOBEPNHOCTH
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SITHIICOHTA

q0 TOCTOAHHAT

m IOCTOAHHAA

ETOPOH 20HATEHEN JTHHAMHYSCKHE

roappHIHEET
m HOPMATBHAA CHIA THECTH HA MOTHCE
&!La,a HOPMATIBEHAT CHIA TARECTH Ha MOTHCE

TPAEMMETPHESCKOS CEHATHE

HOPMAJIEHAT CHIA TAKSCTH Ha IIHPOTE
MR Amk (B = 35.764)
mlaps HOPMATEHED Eep THEATEHEN TP 3THEHT Ha

nmpore MU Ak, (B = 55.764)

Tema 2.8. AHomanvbHwlL NOMEHYUAT U DNIeMEHMbL AHOMANLHO20 N0
dopma KOHTpOIIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:

1. TloctpouTh Tpaduku 3IEMEHTOB AHOMAJIBHOTO TOJSI TPHU JIBIDKCHHH 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/OTIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Beiuucnuth HOpMaJIbHYIO BBICOTY ITYHKTA O €T0 reonoTeHnraibHoMy 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
PC3YIII:T3T IIpCcACTAaBHTE B MCTpaxX € TOYHOCTBID N0 LICIIBIX.

HopmanbHylo cHiny TSKECTH BBIMHCIATE 110 (hopmyie

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
B, = 0.000007

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

Yo
1

C
Yo — 0.1543 HY(®
1

C
Yo — 0.1543 HY(

1 HY®

[ )

HY(@)

2
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2. Bplunciauth NOpUTSHKEHHE MapcuaHCcKoro BynkaHa Ounmmmnyc MoOHC B TOUKE Ha €ro
BEpILNHE, cuuTasl ero konycoM Bbicotod H =21.9 km n quamerpom nogomssl a = 600 kM.
OTBeT 3anucarh B rajlax ¢ TOYHOCTBIO JI0 LIEIbIX CIUHULL.

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

H
F=2R’G|‘5H(1 - ﬁ)

3. ,HaHO HN3MCPECHHOC 3HAUCHUEC CHJIBI TAKCCTH HaA IIYHKTC, €ro ImurpoTa M BBICOTA.

Brrunciute anomanuto byre. Pe3ynbrar npeacTaBUTh ¢ TOUHOCTBIO 10 HEAbIX MI .
[LnotHoCTE MOpOJ IpoMexkyTOdHOrO ciaos 8 = 2.30 r/em’

Wenonszosats Hopmansuyio hopmyny [lensmepra
Yo = Ye (1+ Bsin® B — f sin? 2B)
KoadduuueHtsl HopMansHO# (OpMYIIEL:

Yo = 978030 mlan
B=0.005302
B1= 0.000007

BepTturatbpHEBIH I‘pa,:ﬂiemj—; = —0.3086 mT"ar/m
dy
Yy =vot ;M
Ags = g- vy - 2nGS6H

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

3
rae H — B Metpax, 6 — B r/cm

g, mlan [ITupora B Beicora H, M
979673.95 35.781500 429

Tema 2.10. Bvicombl u cucmemol 8bicom
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

Cpenasas miotHoets opoa 6=2.30 r/cm3.
G = 6.6743*10"° em’/(r*c’ ) — rpaBHTaLMOHHAS
MOCTOSHHAS

Fg=2nGSH

2. JlaHBI:
M3MEPEeHHOE HUBeIUpHOE npeBbimieHne Ah Bmons cekiuu AB HuBenuproro xona Il kinacca
MPUOJMKEHHBIC BBICOTHI YHKTOB A 1 B
3HAYEHUS aHOMAJIUU CHUJIBI TSKECTH Ha KOHLIAX CEKIUU
3HAYEeHUS HOPMaJIbHOU CHIIBI TSDKECTU Ha OTCUETHOM AIUIUIICOuAE sl Touek A u B
Haiitu rpaBumeTpuyeckue MONPaBKU 3a Mepexo] K balThilckoil cucTeMe HOPMalbHBIX BBICOT
(mompaBku EpemeeBa) u ux cymmy f.

OtBeT 3anucarh B LENbIX MAJUIMMETPAX.
1.4

2.77

3.-21
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* 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. nsa nyHKTOB A M B, pacnoioXeHHBIX Ha cpenHel mupore 55° HalWTH NpUOIMKEHHO
IIpUpaIIeHUE CUJIbl TSHDKECTH, €CIM MyHKT b HaxonuTcs Ha 7.5 kM ceBepHee U Ha 30 M BbILIE, yeM
ITyHKT A.

OTBeT 3anucarh B LENbIX MUJUIATAJIAX.

Jlns nyaktoB A u b, pacnonokeHHBIX Ha cpeaHei
mmpote 55° HaiitH npubIMIKEHHO NpHpaNeHHe CHITbI

TkecTH Ag = g — g4, €cniu nyHKT b HaxoauTes Ha

7.5 ¥m ceBepHee u Ha 30 M BeImE, YeM TYHKT A.

[IpuTsxennem tonorpaduyeckux Mace npeHedpes.
OtgeT 3amucath B 1eIBIX MHJUTHTAJax.
["opuzonraneHeni rpaguent 0.81 sin 2B mIMan/km
Beprukansaeii rpaguesT -0.31 m[Man/m

2. lpeiid B cTaTUIECKOM I'paBUMETPE
. IPUCYTCTBYET BCETAA
. IOSIBJIACTCA ITPU U3MEHEHHUH CUJIBI TSKECTH
. IOSABJISIETCA IPU U3MEHEHUH aTMOC(EPHOro aBJIeHUs WU TeMIIepaTyphl
. OSABJISIETCA IIPU HAKJIOHE ITpUbopa
. CBUJIETENIbCTBYET O HEUCIIPABHOCTH IpUOOpa

N AWK =

Tema 2.12. Yuem neoOHOpOOHOCIU 2PABUMAYUOHHO20 NOJSL NPU PEULEHUU UHHCEHEPHBIX 3A0aY
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Beruncnenue TPWIMBHOW MOTpPaBKU (TBEPIABIM MPUIMB) HA 3aJlaHHOM WHTEpBaje s
nynkra: MUUT'AuK, ayn 92.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, 3auem c oyeHKou
Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 IIK-12.3
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Bonpocsl/3ananus:

1. B yem 3akitogaeTcsi METOT KOCBEHHON MHTEPIOSAIINNA aHOMAIMA B CBOOOTHOM BO3IyXe?
1. ITo xapTe aHOMamnuii B CBOOOJHOM BO3yXe HAXOAAT aHOMauio byre
2. 1o xapre anomanuii bByre u BbIcOTE MyHKTa HAXOAAT AHOMAJIUIO B CBOOOIHOM BO3lyXe
3. Ilo xapre anomanuii byre HaXoAsAT MJIOTHOCTH 36€MHOM KOPBI U BBICOTY ITyHKTa

2. B 4yem paznuuue MexJIy CTaTUYECKHMMH U JUHAMUYECKHUMHM METOJAMHU MU3MEPEHUs CHUIIbI
TAXKECTH?
1. Cratnueckuii METOJ MOXKET OBITh KaK aOCOIIOTHBIM, TaK M OTHOCHUTENLHBIM, a4 TUHAMHUYCCKHUI —
TOJIBKO OTHOCHUTEJIBHBIM, IIPU 3TOM JTUHAMHUYECKUI OTHOCHUTEIIBHBIN METOJ| - CAMBIA TOYHBII
2. JIluHaMu4ecKuil METOJ MOKET OBITh KaK aOCONIOTHBIM, TaK U OTHOCUTEIBHBIM, HO CTaTHUECKHI —
TOJIBKO OTHOCHUTEJIBHBIM, IIPH 3TOM OH TOYHEE, YEM JTMHAMHYECKUN
3. Ob6a meTona paBHOLIEHHBI IO BO3MOXKHOCTSIM, HO CTaTUYECKUNA METO MHOTOKpPATHO YCTYTMAaEeT IO
TOYHOCTH JUHAMUYECKOMY

3. BeiOepuTe BepHbIC YTBEPKICHUS:
1. CymMa HUBETUPHBIX MPEBBILIECHUH 110 3aMKHYTOMY KOHTYPY HE paBHa HYIIO B O0ILIEM Ciiydae
2. CyMMa npupaiieHnii HopMaabHBIX BBICOT 110 3aMKHYTOMY KOHTYPY BCEI/la PaBHA HYIIO
3. CyMMa npupalieHuii reonoTeHIUaIbHOIO YUCIIa [0 3aMKHYTOMY KOHTYPY BCErja paBHa HYIIO
4. CymMMa rpaBUMETPUYECKHUX MTOIPABOK IO 3aMKHYTOMY KOHTYPY PaBHA HYIIO
5. Hu o1HO U3 yTBEpKACHUN HE BEPHO

4. Beibepute BepHBIC YTBEPKICHHUS:
1. YpoBeHHasi MOBEPXHOCTh ATO MOBEPXHOCTh PABHOTO IMOTEHIMANa CUJIbI TSKECTH, U ITO €CTh
MOBEPXHOCTH JTFOOOTO CIIOKOMHOTO BOJj0éMA
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 KUIKOCTH B BAHHE, COCYJI€ UM €MKOCTH.

5. BeuMCIuTh HOPMaIBbHYIO BBICOTY MYHKTA MO €0 TeoNnoTeHIHanbHOMY yucity C U mupore
METOZOM UTEPALUH.
Pe3ynprar npencraBuTh B LENIBIX METPAX.
1. 160
2.622
3.720

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

) 1

HY =—C
Ym

PesyneTar npeicTaBUTE B METPAxX ¢ TOUHOCTBIO JI0 1IEMBIX.
HopmanbsHyio cuiy TsiKecTH BBIMHCIATE 110 GopMmyIie

Yo = Ye (1 + Bsin®B— B, sin’2B)
HY
Ym = Yo — 0.30867 = yo— 0.1543 HY

[Tocrosuusie koddduinentsr opmyner ['enemepra:
Ye = 978030 mlan
g = 0.005302
B, = 0.000007

C=W,—W =6095.306 m?/c?
[llupora nynkra B = 35°55’
Hrepaunn

0 HY©O = l C
Yo

Ne 000005555 Crpanuria 16 u3 25



v

1

C
Yo — 0.1543 HY(®
1

C
Yo — 0.1543 HY()

1 HY(®) =

2 HY(2)

3
6. BplunciuTh NpUTSHKEHUE MapcUaHCKoro ByiakaHa Oummnyc MOHC B TOYKE Ha €ro

BEpILHHE, cuuTas ero Konycom Bbicotoid H = 21.9 km u quamerpom nogomssel a = 600 km.
OTBeT 3anucarh B rajiax ¢ TOYHOCTBIO JI0 LIEIbIX STUHUILL.

mtotHocTs 2.9 r/em’ (6azansT)
- 2
G = 6.6743*10"® ea’/(r*c?) — rpaBuTaLMOHHASA
nocToAHHAaA
H
F —ZTIGrSH(l - ﬁ)
7. Berauciuth mpuTsDKeHHE TiaHeThl CarypH Ha momroce (0e3 ydera konerr). Haiitu, Bo
CKOJIBKO pa3 OHO OO0JIbIIe cpeaHelt cuitbl 3eMHOro puTskeHus (980 Ia).

Otser JIaTh B BHJIE IIEJI0H YacTH OTHOIICHHS

(FCaT 1/ FBEM)-
Pamuyc nnaners: Catypu R = 58232 km

Cpennsas miotHoets Carypaa d = 0.687 r/cm3

8. BBIUMCIUTH NPUTSHKEHHE MI0CKONAPAIUIETBHOTO CII0sI TOMOrpadpuyecKux Macce (IIacTUHBI
byre) nns mynkra ¢ Beicotoit H =201 M.
Pesynprar npeactaBuTh B MHJUIMIajgax ¢ TOYHOCTBIO A0 LEJbIX €ANHHIL.
1.19
2.10
3.2

Cpennss iotHocTs niopoa 6=2.30 r/cm3.
G = 6.6743*10"° em’/(r*c? ) — rpaBUTALHOHHAS
HOCTOSHHAS

Fs=2nGS&H

9. BRIUUCIUTH CHIIy 3€MHOTO MpUTSKEHUs Ha pacctosHuM h = 2000 KM OT MOBEpXHOCTH
3emun. 3eMJII0 CUMTaTh apoM paguycoMm R = 6370 kM.
Pesynprar npencraButh B equHunax ['an (10 LeabIX €IUHUL).
1.6
2.56
3.569

rCOHCHTpH'-ICCKaSI IrpaBHTAllHOHHAA MOCTOAHHAA
GM = 398600.44 kn’/c?

10. BpruucnuTh CpeHIOI MJIOTHOCTh TUIAHETHI MO €€ paauycy R M miaHeTOLeHTpUYECKOM
IPAaBUTALMOHHON ITIOCTOSTHHOM.
Pesynbrar npeacTaBuTh B LIENBIX KI/KYO0. 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=§1rﬂ’3

§=M,/V )
OKpyrinuTh 10 HENbIX KI/M .

11. T'eonoTeHIIMAIBLHOE YHUCIIO DTO:
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. BeicoTa myHKTa B HOpMaJIbHOM TI0JIE

. Pa3HOCTB MOTEHITMAIOB MEX Ty KBa3UT€OUIOM U OTCUETHBIM DIIITUTICOUIOM

. PazHOCTh MOTEHITMAIOB MEX Ty HA4ajOM CYEeTa BBICOT U ITyYHKTOM Ha MOBEPXHOCTH 3E€MJTH

. PazHOCTB MOTEHITMAIOB MEXK/Ty HA4ajOM CUYETa BBICOT U T€OUIOM

. PazHOCTB MOTEHITMATIOB MEX/Ty HA4aJOM CYETa BBICOT U KBAa3UTCOHUIOM

. Pa3HOCTB MOTEHITMATIOB MEX/Ty OTCYETHBIM JUTMIICOUIOM M ITYHKTOM Ha TIOBEPXHOCTH 3eMIIH

AN DN BN WN -

12. I'paBumeTrpuueckue nomnpasku (Epemeesa) BBoAsTCS B
. 3HAYEHHsI HOPMaJIbHBIX BBICOT
. CITyTHUKOBBIE 3HAYEHHSI BHICOT
. @aHOMAJIUU CUJIBI TSKECTH
. HUBEJIMPHBIE MPEBBIILICHUS
. TEOMOTEHIUATBHOE YHCIIO
. BBICOTHI TOYEK B HOPMaJIHHOM TI0JI€

AN DN BN WN -

13. /laHO H3MEpEHHOE 3HAYE€HHWE CUJIbl TSDKECTM Ha IIyHKTE, €ro LIMpoTa U BHICOTA.
Beruucnuts anomanuto byre. Pedynprar npeacraBuTh ¢ TO4HOCTBIO 10 LENbIX MI ail.

[LnotHoCTE MOpOJ IpoMexkyTOdHOrO ciaos 8 = 2.30 r/em’
Wenonszosats Hopmansuyio hopmyny [lensmepra

Yo = Ye (1+ Bsin® B — f sin? 2B)
KoadduuueHtsl HopMansHO# (OpMYIIEL:

Yo = 978030 mlan
B=0.005302
B1= 0.000007

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

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

3
rae H — B Metpax, 6 — B r/cm

g, mlan [ITupora B Beicora H, M
979673.95 35.781500 429

14. JlanHsr:
M3MEPEeHHOE HUBeNIHpHOE npeBbimieHrne Ah Bnons cekiuu AB HuBenuproro xona Il kinacca
MPUOJMKEHHBIC BBICOTHI YHKTOB A 1 B
3HAYEHUS aHOMAJIUU CHUJIBI TSKECTH Ha KOHLIAX CEKIUU
3HAYEeHUS HOPMaJIbHOW CHIIBI TSDKECTH Ha OTCUETHOM AIUIUIICOuAE sl Touek A u B
Haiitu rpaBumeTpuyeckue MONPaBKU 3a Mepexo] K balThilckoil cucTeMe HOPMalbHBIX BBICOT
(mompaBku EpemeeBa) u ux cymmy f.

OrTBeT 3ammcarhb B HEJIbIX MUJUIMMETPAx.

1.4

2.77

3.-21
* H3MepeHHOe HHBe/IHPHOE IIpeRkIIeHHe Ah BI0OIE
cekltHH AB HEBemHpHOro Xo1a Il k1acca
¢ npHOIHKEeHHEIE BEICOTEI IYHKTOB A H B
® 3HAaYeHH:d aHOMAIHH CHIIBI TSCKECTH HAa KOHIIAX CeKITHH
®* 3Ha4YeHHA HOPMAaIbHOH CHIEI TAKEeCTH Ha OTCHETHOM
ILTHIICOHTE ¥ L1d TodeK A H B
® [PHHATE V, = 980000 mIax
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A B
Bricota H, Mm 250 402
g— vy, Mlan 42 50
Yo. ML an 980570.7 980579.7
Ah, M 152.140
¥m = 980000 mI'an
f= (g —Y)cpﬂh _ (Yor — Yoa) Hcp

Ym

¥m

15. lns mynkroB A u b, pacnonio)keHHBIX Ha cpeaHeil mmpore 55° HaWTH TPUOTMKEHHO
MpUpalIEHUe CUJIbI TSHDKECTH, €ciii MyHKT b HaxomuTces Ha 7.5 kM ceBepHee W Ha 30 M BbIlIE, YEM

MYyHKT A.

OrTBeT 3ammcarhb B OEJIbIX MUJIJIMTajIax.

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 HEIBIX MHJILJIATaIax.

["opuzonraneHeni rpaguent 0.81 sin 2B mIMan/km

Beprukansaeii rpaguesT -0.31 m[Man/m

16. Jlpeiid B cTaTndeckoM TpaBUMETpE

. IPUCYTCTBYET BCETrna

N BN WK =

. IOSIBJIIETCA TTPU U3MEHEHUU CUJIBI TSDKECTH
. TIOSIBJIIETCA MTPH U3MEHEHUHU aTMOC(EpPHOTO JaBJICHUS WM TEMIIEPATYPHI
. IOSIBJIIETCA TIPH HAKJIOHE MpUOopa

. CBUJIETEJIbCTBYET O HEHUCIIPAaBHOCTHU Mprbopa

17. Kakoii meton (aOCONIOTHBIM WIJIM OTHOCUTEIBHBIM) IO3BOJISECT OMPEAESATh IOJTHOE

3HAYCHUE CHIIBI TSHKECTH?

OtBeT OJHUM CJIOBOM - ITIPpUJIAraTCJIbHBIM MY>KCKOI'O poaa

18. Ilo W3BEeCTHBIM 3HAYEHUSM aHOMAJIMM B CBOOOJTHOM BO3IAyXe M aHOMajauu byre mis
IPaBUMETPUIECKOTO MYHKTA HAWTH IUIOTHOCTH O MPOMEKYTOYHOTO CJI0SI 3€MHOM KOPHI (B I/Ky0. CM),
KOTOpasi UCIIOJIb30BaIaCh MPH BHIYMCIECHUHN aHoMauu byre.

OTBeT 3amucarhb B IENBIX I/KY0. CM
1.2

2.5

3.12

Anomanusa B ceobogHoM Bosayxe: g —y =37.9 mlTan

Awnomanus byre: Agg = —20.1 m["an
Bricora nyukra H = 601 M
Agg =g —v — 2nG6H
Ykazauue: IlpuTskenne cios cYMTaTH Kak:
2nGSH = 0.04196H mlan
PesyibTaT OKPYIIIHTB J10 LEJIBIX I/CM’

19. Ilo xoopauHaTaM rpaBUMETPUUYECKOTO IYHKTA U U3MEPEHHOMY 3HAYEHUIO CHJIbI TSDKECTH
BBIUUCIIUTH 3HAYCHNE aHOMAJIMH B CBOOOIHOM BO3/yXE g-Y.
Pesynbrar npeacTaBuTh C TOYHOCTBHIO 10 LenbIX Ml ai.
JUist BBIYUCIICHMS HOPMAJIBbHOW CHIJIBI TSDKECTH HCIIOJIB30BaTh IapaMETpbl HOPMAJIBHOIO I10JISA

I'CK-2011. HopmasibHBIi BEpTHKAIBHBINA TpagneHT npuHATH -0, 3086 Ml an/m.

1.22
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2.-28
3.79
b=a(l—a)

y.a cos® B + Ypb sin? B

Yo =

Va? cos? B + b? sin’? B
Y =Yo — 0,3086 H
[Tapamerper cucremer ['CK-2011:
a = 6378136.5m
a =1/298.2564151
978032.696 ml'an
983218.646 ml'an

Ye
Yp
KOOPJ]HHE.TBI IIYHKTAa K 3HAa4CHHEC g:

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

20. Ckonbko cheprudecKruX TapMOHHK (dJIEMEHTApHBIX ChepudecKnx (PyHKIHI) COACPKUT
chepuueckas pyHKIUs cTeneHy n = 37

21. TouHOCTb COBPEMEHHBIX MOJIEBBIX CTATUYECKUX IPABUMETPOB COCTABIISIET
. necatku Ml an
. enquHALI M1 an
. necsateie MIan
. €UHHUILI U ASCATKH MKI aj
. necsatele MKl an
. cotele MKl an

AN DN BN WN -

22. CKonpKUMH ITapaMeTpaMu 3a7a€Tcst 3eMHON AIIIUIICOU BpaleHUs?
A) JIByMsi: OoJbIIIast MOyoCh M CHKaTHe
B) Tpewms: 6ombImas moayoch, Majas OJIyoCh M C)KaThe
C) YetsippMsi: 60bIIasi HOTYOCh, MaJlasi HOIYOCh, CKATHE U AKCIIEHTPUCUTET
D) Hu onuH BapuaHT HEe BEpeH

23. Kaxoe umcio Omke BCEro ONMUCHIBACT CKaTue 3€MHOI0 LIUICOna?
A) 1:50
B) 1:300
C) 1:5000
D) 1:15000
24. Kak Ha3bIBaeTCs yrojl MeXAy HOPMaJIbl0 K MOBEPXHOCTH JJUIMIICOUJA U IUIOCKOCTHIO
sKBaropa?
A) I'eone3unueckast BbICOTa
B) HopmanbHast BeicoTa
C) I'eone3nueckas mupora
D) Hu onuu BapuaHT He BEpeH
25. BennunHa €2 (KBaapaT MEepBOTO HKCIEHTPUCUTETA) OOJIbIIe, MEHBIIIE WM paBHA CXKATHIO
3€MHOT0 3JuInIncona’?
A) bonbie
B) Menbiie
C) PaBna

26. Uto Takoe reome3nyeckas Bpicora’?

A) PaccTosiHuE 10 HOpMaJIM MEX1y TOUKOM U IJIOCKOCTBIO IKBAaTOpa
B) PaccTosiHue no HopManyu Mexay TOUYKOM M MOBEPXHOCTHIO 3JUIMIICOU 1A
C) PaccTosiHue o HopMaJli MEX/1y TOUKOM U IOBEPXHOCTBHIO reona
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D) PaccrostHue o HOpMaJId MEKTy TOYKOH M TTIOBEPXHOCTBIO 3€MJTH
27. I'me npoXoAMT IJI0CKOCTh MIEPBOTO BEpTUKaa?
A) INapannensHo MIOCKOCTH MEpUANaHa
B) Bnonbs HopManu K 3JUTHIICOUAY, MEPIEHAUKYIISIPHO III0OCKOCTH MepUIaHa
C) [MapamnenbHO KacaTeNbHON IUIOCKOCTH K TOBEPXHOCTH DIUIMIICOMAA, TEPHEHAUKYISIPHO
MJIOCKOCTH MEpUAHaHa
D) Hu onuH BapuaHT HE BEpeH
28. I'me npoxoaut och X T€OLIEHTPUUYECKOM CUCTEMBI KOOPAMHAT?
A) IleprieHqUKYISIPHO IIIOCKOCTU HYJIEBOIO MEpUIUaHa
B) ITox yrmom 90 rpagycoB K IUIOCKOCTH 3KBaTopa
C) Bnonb nepecedenus HyJI€BOro MEPUIMAHA C IIJIOCKOCTBIO SKBATOpa
D) Bnonb ocu Bpamienus: 3emiu
29. Kakoii ropon Poccun pacnonoxen Orke BCEro K MEpuaAnaHy, CoepKaIieMy och Y ?
A) Kazann
B) ExarepunOypr
C) HoBocubupck
D) KpacHosipck
E) Xabaposck
30. Yto Takoe acCTpOHOMHYECKAs IUpoTa?

A) Yron Mexy 0OTBECHOM JIMHKUEW U HauaJIbHBIM MEPUIUaHOM

B) Vron mexny OTBECHOM JTUHUEN U HOPMAJIBIO K JUIMIICOUAY

C) Yron mex 1y OTBECHOW JIMHHUEN U IUIOCKOCTBIO IKBAaTOpa

D) Yron mexny oTBeECHOM JIMHUEN U OCBIO BPALLEHUS 3€MIIU
31. Kyna nampaBiieHa cuiia TsbkecTu?

A) B nentp macc 3emiu

B) [leprieHauKynsapHO TUIOCKOCTH YKBATOpa

C) IlepnenauKyaIpHO KacaTeIbHON MJIOCKOCTH K TIOBEPXHOCTH AILTUTICOUIA
D) Boonb oTBecHO# JIMHUH

32. YTo Takoe MIOCKOCTh aCTPOHOMUYECKOTO Mepuarnana’?

A) [InockocTh, NapasienbHas OCH BpallleHUsI 3€MJIU U COJEPIKalllasi OTBECHYIO JTMHUIO
B) [InockocTe, napasenbHasi OTBECHOM JIMHUM U COZIepKalliasi OCh BPAILIEHUs 3eMITn
C) [InockocTs, coaepkaiias HOpMalb K SJUIUIICOUTY U OChb BpallleHUs 3eMIN

D) Ilnockocth nepBOro BepTUKaia

33. Haiigure cuny Tsbkectd g = F Ha NOBEpPXHOCTH HEBpALIAIOIIETrocss 3€MHOIO IIapa
panuycom R = 6371, 2 kM, oTBeT BhIpa3uTe B M/c2. Bribepute Hanbomnee OIu3Kkoe YHCIIo:
A) 0.0098206
B) 0.14460
C)9.82
D) 981.3
34. HaiinuTe cpeaHoro 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 chepuyeckoit 3emiaun
pamuycom R = 6371, 2 KM BBIYHCINTE 3HAUYCHHE IIEHTPOOEKHOW CHiIbl Ha skBarope (B ['amax).
Bri6epute Hanbonee Onmu3koe 9uCio:

A) 0.003
B)3.4
C)55.8
D) 128.3
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36. Kakyro 70710 B IPOLIEHTAX COCTABIISIET U3MEHEHUE CHIIBI TSXKECTH MEXKIY MOJIIOCOM U
HKBATOPOM OT MOJIHOM BennuuHbl g? Beibepute Hanboee Onu3Kkoe 3HaYCHUE:
A) 5%
B) 7%
C) 0.7%
D) 15%
37. Ha kaKkyro BBICOTY HYXKHO MOJHSATHCS, YTOOBI BUANMOE YMEHBIIIECHUE CHITBI TSKECTH OBLIO
paBHO cymmapHOMY aerictButo JIynel u Connna?
A)0.52m
B)52wm
C)52wm
D) 520 m
38. [IpousBoHas MOTEHIMANA 0 MPOU3BOJIHLHOMY HAIIPABICHUIO paBHA
A) Hymo
B) Kocunycy yrna HanpapieHus
C) Bexropy cuiib
D) Ipoekinu BeKTOpa CHIIBI HA HATIPABJICHHE

7 cemecmp, IK3ameH
Koumponupyemvie H/IK: 1IK-12.1 1IK-12.2 IIK-12.3
Bonpocsl/3ananus:

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

2. Ucropus rpagyCHbIX U3MEPEHUN

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

4. 3aKoH U3MEHEHUS CUJIbI TSKECTH Ha MOBEPXHOCTHU OJHOPOTHOTO 3€MHOT0 IIapa.
BepTtukanbHblil 1 TOPU30HTAIBHBIN TPAIUEHTHI CHIIBI TSKECTH

5. T'opu30HTaNBHBIM U BEPTUKAIBHBINA IPAJUEHTHI CUIIbI TSKECTU. BTOpBIE IIPOU3BOAHBIE U
ux
€VHUILIbI U3MEPEHMUSI- DTBEILL

6. Paccrosane MCXKAY YPOBCHHBIMHU IMOBCPXHOCTAMHA NNOTCHIIHMAJIA CUJIBI TAXKCCTH. CuitoBast
JIMHHUA, OTBCCHAA JIMHUA

7. Cuna tarorenusi (MpUTsDKeHHs) W e€ moTeHNuan. lloTeHmman marepuanbHONW TOYKH,
(dbuzuveckuii cMpic noreHnuana. CBoWCTBA MOTEHITMATA TATOTCHHS

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

9. IlpuTsxkeHre OJJHOPOAHOTO AUCKA M HWIMHApPA. [IpuTskeHrne 6eCKOHEYHOTO TIOCKOTO U
II0CKONapasuleabHoro cinosi. OJHOpOJHOE T10JIe

10. [ToTeHnman u cuiia TPUTSHKEHUS] OMHOPOIHOM chephbl U OTHOPOAHOTO IIapa BHYTPU U
cHapyxu. CBOMCTBO HEMPEPHIBHOCTH MOTEHIIMAJA U CUJIbl. BTOpas mpousBoaHast
MOTEHIIMaa OHOPOIHOTO HIapa.
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11. AGcomoTHBIE U3MEPEHHSI CHITBI TSHKECTH OAJUIMCTHYECKUM METOJIOM. ATOMHBIE
rpaBuMeTphl. Cxema 0aTMCTUYECKOTo rpaBuMeTpa. MIcTOUHNKH OMIHMOOK M MOTIPaBKU METOa

12. Cxema 4yBCTBHUTEIBHON CUCTEMBI CTaTHYECKOTO TpaBUMETpa. ACTa3UpOBAHUE.
[IpeumyiiecTBa U HEAOCTATKH TPABUMETPOB.YCTPOMCTBO CTAaTMYECKOrO IpaBUMETpa. M CTOUHMKH
O1nO0K

13. DranmoHupoBaHHE TpaBUMETpa Ha Oa3uce W MeToaoM HakioHa. KOcTupoBka ypoBHEH
rpaBUMeETpAa.

14. I'paBuMeTpUYeCKuii peiic u ero oopaboTKa.

15. BTopble mpouU3BOAHBIE MOTEHIMANA CHIIBI TSKECTH, UX (PU3UYECKUI CMBICT U CIOCOOBI
n3MepeHnus. KpuBusHa cui10BOM JTMHUM U KPUBHU3HA YPOBEHHOM MOBEPXHOCTH, UX CBSI3b CO BTOPHIMU
IIPOU3BOJHBIMU ITOTCHIMAIA

16. TouHocTe rpaBUMETpUUECKHX KapT. lIpsAMas M KOCBEHHas MHTEPIIONALMS aHOMAJIWM B
CBOOOTHOM BO3ITyXE.

17. l'apmonunveckne GyHKIIMU U UX cBoMcTBA. CBOMCTBA MOTECHIIMANA TATOTCHHsI. YpaBHEHUS
Jlarnaca u Ilyaccona.

18. l'apmonuveckue GyHKIMH U UX CBOMcTBAa. CBOWCTBA MOTEHIIMANA TATOTCHUS. YpaBHEHUS
Jlannaca u Ilyaccona.

19. HopmanpHoe mone u (QyHIAaMEHTAIbHBIE TEOJE3NUEeCKrUe TMOCTOsSHHBIE. CBs3b
TreOMETPUYECKUX U (PU3NUECKUX MTapaMeTpOB.

20. I'eomeTpust HOpManbHOrO nost. KpuBU3HaA CUIIOBOM JIMHUU U YPOBEHHOM MOBEPXHOCTHU
HOPMAaJIbHOT'O TIOJIS

21. CsoiictBa aHOMajJbHOro ImoTeHIHANa. CBSI3b DJIEMEHTOB AaHOMAJLHOIO IO C
AHOMAJILHBIM MTOTEHIHAIIOM.

22. CBA3b aHOMAJIMU CUJIBI TSDKECTH, YKIIOHEHHS OTBECA M aHOMAJINU BBICOTHI C aHOMAJIbHBIM
norenuuanoM. ®opmyna bpyHca (monHas).

23. CBoiicTBa aHOMaJILHOIO NMOoTeHIMaNa. [lonsiThe KkpaeBoy 3a1a4u U KPaeBOro yCIOBHA.
Buel kpaeBbix 3aaay.

24. Tlonmunombl Jlexxanapa M ux cBoiicTBa. OpTOroOHaJIBHOCTH IOJMHOMOB JlexaHnpa.
KBanpat Hopmbl. Paznoxkenne npon3BoiabHON QyHKIMH 10 Oa3UCHBIM MOJMHOMaM Pn.

25. Psan Jlanmaca. Cepuueckue pynkuun. Kiaccudukanus chepruieckux rapMOHUK

26. PaznoxxeHune moTeHnyana TAroTeHUs B psij Mo mapoBbiM GyHKIHsIM. CTOKCOBBI
MOCTOSTHHBIE

27. Mopgenu rtpaButaunonHoro mnons 3emin. Knaccupukamus.CreneHb, paspeuieHue u
HCTOYHMKH JIaHHBIX.

Ne 000005555 Crpanuria 23 u3 25



28. AmnomanbHblii moreHmuan B CtokcoBoMm (cdepuueckoM) mnpuOmmkeHuu. Paa
Crokca.®@opmynbl Ctokca u Benunr-Meitnuca

29. Cucrtemsl BeicoT. OpTOoMeTpuueckas Beicota. HopmanbHas BeicoTa. Temnypous.
KBazureoun

30. Cymma mpeBBILIEHUH 3aMKHYTOTO HHUBEJIMPHOIO TIOJIMIOHA. [paBumMeTpHuecKue
TIOTIPABKHU B HUBEJIHMPHBIE MPEBBIIICHUS. Pa3HOCTh HOPMaIBHBIX BBICOT Ha Oeperax Bonoéma

31. I'paBumeTpuueckas (IoaHas U MECTHAs) M ACTPOHOMO-T€0/Ie3NUeCKasi aHOMAJIUS BBICOTHI.
CryTHUKOBOE HUBEIUPOBAHUE

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

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

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

Ocnoenas rumepamypa

1. FO3edoBuu A.IL. Ilone cuitbl TSHKECTH | €r0 u3ydeHue: yaeoHoe nmocobue. / A.I1. FO3edosuu. -
MUUT'AuK, 2014. - 194 - 978-5-91188-051-4. - TekcT: HENOCPEICTBEHHBIH.
2. Oropogosa JI.B. HopManbHoe mose U onpeaenieHrne aHoMaabHOro MoTeHIrana (TeKCT JIEKIU

0 Te0/Ie3MYECKON TPaBUMETPHH U TeopuH GUrypsl 3emin): YueOHoe nocobue. / JI.B. Oroponosa. -
MUUT'AuK, 2010. - 105 - 978-5-97788-025-5. - Tekct: HEMOCPEACTBEHHBII.

3. Oroponogsa JI.B. OcHoBbI Teopuu noTeHMana. [ paBuranmontoe nosie 3emiu, JIyHbI U TJIaHeT:
yuebnoe mocobue. / JI.B. OropogoBa. - MUUTAuK, 2013. - 108 - 978-5-91188-049-1. - Tekcr:
HEMOCPEICTBEHHBIN.

Jlononnumenvuas rumepamypa

1. T'opman-Bemnenrop b. ®usnyeckas reonesus: Ilep. ¢ anmn. / [lon pea. FO.M. Heiimana. / b.
Topman-Bennenrod, I. Mopui; b. T'opman-Bemnenrod, I. Mopur ;. - MUUT'AuK, 2007. - 426 -
978-5-91188-007-1. - TexcT: HEMOCPEACTBEHHBIM.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://icgem.gfz-potsdam.de/tom_longtime - Monenu rpaBuTarmorHoro mosys B ¢popmare gfc
2. https://icgem.gfz-potsdam.de/vis3d/tutorial - Busyanuzauus ceprudeckux rapMOHUK

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHC EXHCEHEOCTbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

CMeImaHHBIN THII
NHtepakTBHAs MaHeN b - 1 mT.
MenoBas nocka - 1 mr.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITMOIHSTH JIOMAIlIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. [[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJJCHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TNpPE3eHTalluidi, BHAECO- M aygAuoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpabaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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