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Pa3padoruukmu:
[Tpenonasarens kadenpsl Boiciiel reofe3un K0zedosuy I1. A.

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 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




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

I[IK-1 CnocobeH mnpoBOIWTh TPHUKIAAHBIC UCCIENOBaHUS, 00padarpiBaTh W aHAIM3UPOBATH
pe3yIbTaThI

[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
M3MEHEHUS BO BPEMEHU U MPOCTPAHCTBE

Ymemu:

[MK-1.1/¥YM2 BBIIONHITh U3MEPEHUST CHUIIBI TSHKECTH, TPOU3BOAUTH TPABUMETPUUICCKYIO
CBEMKY, HHTEPIIPETUPOBATH PE3YJIbTaThI

Braoems:

[1K-1.1/HB2 MeTtomamMu BBIMOTHEHUS M OOpaOOTKHA TPaBUMETPHUUYECKUX H3MEPEHUH,
BBIYUCIICHHSI TPAaBUMETPUICCKIX aHOMAJNI, TOCTPOCHUS TPABUMETPHIECKUX KapT

[IK-1.2 OO0pabaTeiBacT ¥ aHAMM3UPYET HAYYHO-TEXHUYCCKYIO HH(POPMAIUIO M PE3YyIbTAThI
HUCCIIeqOBaHuN

Suame:

[1K-1.2/301 WcTouHMKM J@aHHBIX, coOAepXamux HWHOOpMAIMO 00 3JIeMeHTax
TPABUTAIMOHHOTO OIS B TI00ATBHBIX U JTIOKAIBHBIX MacIITadax.

Yuvemo:

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

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

Bnaoemw:

[IK-1.2/HBl Metoaukoii 0OpabOTKH pe3ylbTaToB IPaBUMETPUUYECKUX ONpEACICHUN U
UCTIOJIb30BaHMs PE3YJIbTaTOB IPABUMETPUUYECKUX PadOT M HCCIETOBAHUM 1O MU3YUYCHHUIO
I'PaBUTAIIMOHHOTO IOJIS B ITI00AJILHOM U JIOKaJIbHOM MaciiTade

[IK-1.3 ToToBHUT 31M€MEHTHI JOKYMEHTAIlMH, MPOEKTOB, IJIAHOB W MPOTPaMM IPOBEACHUS
OTIEIBHBIX ATANOB pabOT

3namu:
[1K-1.3/3u1 CopepxaHue WHCTPYKIUHA W HOPMATHUBHBIX JOKYMEHTOB, OTHOCSIIUXCS K

MIOCTPOCHUIO TOCYIapPCTBEHHOW T'PaBUMETPUYCCKON CETH M KaCArOIIUXCS MPOBEACHUS
rpaBUMETPUICCKHUX PadbOT

Ymemo:

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

Braoemy:

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

[IK-4 CrnocoOeH BBIMONHATH TEXHOJOTHYECKHE OMNEpPAldd IO TOATOTOBKE MPEIIOKCHUN s
MIPUHSTHUS PEIICHUS], B TOM YHCIIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIbHOCTH

[IK-4.1 dopmupyeT M HampapiseT 3ampoChl Ha MPEAOCTaBICHHE AaHHBIX (MHMOpMAINH),
MOJTy4YaeMbIX HA OCHOBE WCIIOJNIb30BAaHHS PE3YIBTaTOB KOCMHUYECKOW JIESTEIFHOCTH, B
WH(POPMAITMOHHO-aHAIMTHYECKAE 1 MOHUTOPUHTOBBIC CUCTEMBI Pa3IMYHbIX YPOBHEH

3name:



[1K-4.1/3u1 ®u3udeckuii CMBICIT XapaKTEPUCTHK, CBI3aHHBIX C TPAaBUTALIMOHHBIM I1OJIEM
3eMJIM M IUIAHET, CHOCOOBI OINpENesICHUs] M YTOYHEHHUS SJIEMEHTOB TPaBUTALMOHHOTO
0JIs1, @ TAK)KE MX U3MEHEHUH BO BpEMEHU

Ymems:

[MK-4.1/¥YM1 BBIYHCIATH MEMEHTHI TPABUTAIMOHHOTO TOJIS 110 PE3yJIbTaTaM 3armpocoB
JIAHHBIX, TOJYYEHHBIX B PE3yJIbTaTe€ KOCMHYECKOW IESATEIbHOCTH, MHTEPIPETUPOBATH
pe3yJIbTaThI.

Braoems:

[IK-4.1/HBl Ilpunsaroii TepMuHONOrMEH B 00NACTH M3YUYCHHUS XapPAKTEPUCTHK
¢u3nUecKux moneH, cnocodaMu npeacTaBIeHUsT HHPOpPMAIK O HUX.

[1K-4.2 Bemonusier cOop, NepBUYHYI0 00pabOTKYy, CHCTEMATH3aIMIO, KaTaJoru3aluio H
BU3YaJU3aIHIO JaHHBIX (MH(GOPMALIMH), TIOJIyYEHHBIX HA OCHOBE HCIOJIB30BAHUS PE3YNILTATOB
KOCMUYECKOH IeATETbHOCTH U PE3YJIBTaTOB UX 00pabOTKU

3name:

[1K-4.2/3u1 CtpykTypy, coaepKaHue W UCTOYHUKH JAHHBIX TIO0ATBHBIX U JIOKATBHBIX
Mozenel TpaBUTAIMOHHOTO Tmost OOJacTH TPUMEHUMOCTH TaKUX MOJACNCH IS
pelIeHUs MPaKTUUECKUX 3aa4

Ymems:

[1K-4.2/Ym1 Bpucnarh ©W  BU3yalnu3upoBarh HHGoOpMamui 00  dieMeHTax
TPaBUTAIIMOHHOTO TIOJISI TI0 pe3yjbTaraM 3alpoCOB JaHHBIX, HHTEPIPETUPOBATH
PE3yNBTATHI.

Braoems:

[1K-4.2/HB1 MareMaTH4ecKuM amnmaparoM TMPEACTABICHHUS] HWCXOMHBIX JaHHBIX W
BBIYMCIICHHS CTCIHANBHBIX (YHKIIMNA, CMOoco0aMH HWCIOIb30BaHUS PE3YJIbTAaTOB B
WHXEHEPHO-TEOAC3UUECKUX paboTax

[1K-4.3 BeInonHseT KOMIUIEKCHBIN aHaJIW3 JaHHBIX (MH(OpMAaIMK), TOTYYEHHBIX HA OCHOBE
HCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JESATEIHOCTH

3name:

[1K-4.3/3u1 ®u3udeckuii CMBICI XapaKTEPUCTHK, CBI3aHHBIX C TPAaBUTALIMOHHBIM I10OJIEM
3eMiIM M IUIAHET, CHOCOOBI OINpENesIeHUs] M YTOYHEHHUS SJIEMEHTOB TPaBUTALMOHHOTO
0JI51, @ TAK)KE MX U3MEHEHUH BO BpEMEHU

Ymems:

[1IK-4.3/YM] BblUUCHATE 3JIEMEHTHl TPABUTALMOHHOTO TIOJI, WHTEPHPETHPOBATH
Pe3yabTaThl CPAaBHEHUS BBIYMCIIEHHBIX U U3MEPEHHBIX 3HaYE€HUN

Braoemes:

[1K-4.3/HBl CpencrBamu aHanu3a JaHHBIX B O00JAaCTH M3YyYCHHs] DJIEMECHTOB
TPABUTAIMOHHOTO TOJIS M MX HETIOCPEACTBEHHOM CBSI3H C T€OJC3MUCCKUMHU JaHHBIMHU

[IK-4.4 ®opmupyer HaOOp BO3MOXKHBIX BAapHUAHTOB PEIICHHWS HA OCHOBE HCITOJIb30BaHUS
PE3yABTaTOB KOCMUYECKOH 1eATEIbHOCTH

3name:

[1K-4.4/303 ®usndeckuii CMBICT XapaKTEPUCTHUK, CBSI3aHHBIX C TPAaBUTAIIMOHHBIM TTOJIEM
3eMiid U TJIAHET, CIOCOObl OMpEeNIeHUsI U YTOYHEHHsS DJIEMEHTOB I'PaBUTALIMOHHOTO
OIS, a TAK)KE MX U3MEHEHUH BO BpEMEHU

Ymems:

[1K-4.4/YM3 BbuucnasTh 3IEMEHTHl TPABUTAIMOHHOTO TIOJS, HMHTEPIPETUPOBATH
pe3yabTaThl CPAaBHEHUS BBIYMCIIEHHBIX U U3MEPEHHBIX 3HaUeHUN
Braoems:



[1K-4.4/HB3 MaremaTHuecKUM armapaToM MpeoOpa3oBaHusl reoe3MUECKUX TaHHBIX C
yuyeToM uH(pOpMalWu, TMOJYYEeHHOHM Ha OCHOBE HCIIOJNB30BAHUS  PE3yJbTAaTOB
KOCMMUECKOM JIEATENbHOCTH AJIsl PELLIEHUS IOCTABIEHHON 3a1aun

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[Tnanupyembie YpoBeHb Kputepuu oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MpOrpaMMbI
ITIK-1 Cniocoben [Tosbmmennsii  |MJIK T1K-1.1 BeimonsaseT sxcnepumMeHT U opopmitsieT
MIPOBOJIUTH pe3yabTaThl UCCIEOBAHUM U Pa3paboTOK
MIPUKIIaTHBIE
HCCIEIOBAaHHUS, 3HaTk:
oOpabarbIBaTh U [1K-1.1/382 OcHOBHBIE CBOMCTBA U METOJBI U3YUECHUS
aHAJIU3UPOBAThH IPaBUTALIMOHHOTO MOJIS ¥ €r0 U3MEHEHUS BO BpEMEHU U
pe3yabTaThI IPOCTPAHCTBE

YMerTsb:

[1K-1.1/YM2 BoIMOTHATE U3MEPEHUSI CHITBI TSDKECTH,
MIPOU3BOANUTH I'PABUMETPHUECKYIO ChHEMKY,
HMHTEPIIPETUPOBATH PE3YIIBTAThI

Bnanets:
[1K-1.1/HB2 MeTonamu BBITIOTHEHUST 1 00paOOTKH
IPaBUMETPUUYECKUX U3MEPEHUH, BHIYUCICHUS
IrPaBUMETPUUYECKUX aHOMAJIUH, TOCTPOCHUS
IrPaBUMETPUYECKUX KapT

NJIK ITK-1.2 O6pabaTsiBaecT 1 aHATU3UPYET
HAy4YHO-TEXHUYECKYI0 HH(DOPMALIHIO U PEe3yNbTaThl
HCCIeq0BaHnI

3HaTh:
[1K-1.2/301 VcTOuYHUKYM TaHHBIX, COAECPKAIIIX
uHdopMaIuio 06 3IeMeHTax TPABUTAIIMOHHOTO TIOJIS B
DIO0ANIbHBIX U JOKAJILHEIX MacIITa0ax.

YMeTh:
[IK-1.2/Ym1 HMcnonb30BaTh MporpaMMsbl U alTOPUTMBI
BBIYHCJICHHSI SJIEMEHTOB TPABUTAIMOHHOTO TI0JIS, B TOM
YHCIIe IO OTKPBITHIM JaHHBIM, MPEACTABISATH PE3YJILTaThI
BBIYHMCJICHUH

Bnanets:
[TK-1.2/HB1 Metonukoii 00pabOTKH pe3yIETaTOB
TPaBUMETPUIECCKUX OMPEICICHUN U HCIIOIh30BAHUS
pe3yABTaTOB IPABUMETPUICCKUX paOOT U HCCIEIOBAHUI
M0 M3YYCHUIO TPABUTAIIMOHHOTO TIOJISl B TNIOOATEHOM U
JIOKaJILHOM MacIiTade




MK TIK-1.3 [0TOBUT 371€MEHTHI IOKYMEHTALIUH,
MIPOEKTOB, IJIAHOB U TPOrpamMM IPOBEJICHUS OTAEIbHbBIX
3TarnoB padot

3HaTh:
[IK-1.3/3u1 ConeprxaHre HHCTPYKIUNA 1 HOPMATUBHBIX
JIOKYMEHTOB, OTHOCSILIIUXCS K IOCTPOEHUIO
TrOCYlapCTBEHHOM IT'PaBUMETPUUECKON CETU U KaCAIOLIUXCS
NPOBENICHHSI IPAaBUMETPUUECKHUX paboOT

YMmeTs:
[IK-1.3/Ym1 IInanupoBaTh MpoBeeHUE
IPaBUMETPUUECKHUX pabOT Ui peLIeHUs
UCCIIEIOBATENIbCKUX U MH)KEHEPHBIX 3a]1a4

Bnagers:
ITK-1.3/HB1 CpencrBaMu OATOTOBKY TUTAHUPOBAHUS U
COCTaBJICHUSI OTYETHOU JOKYMEHTAIUHU JJISl IPOBEICHHUS
IPaBUMETPUUECKHX pabOT

bazosniit

MK I1K-1.1 BeimonHsieT SkCepuMeHT U 0hopMIIsieT
PE3yABTATHI UCCIIEOBAHMNA U Pa3pabOTOK

3HaTh:
[TK-1.1/382 OcHOBHBIE CBOMCTBA U METOBI U3yUCHUS
CPABUTALMOHHOTO TOJS M €70 U3MEHEHHUS BO BPEMEHHU U
MPOCTPAHCTBE

YMeTh:
[IK-1.1/YM2 BBINOTHAT U3MEPEHUS CUIIBI TSKECTH,
MPOU3BOJIUTH TPABUMETPUUECKYIO ChEMKY,
MHTEPIPETUPOBATH PE3YJIbTATHI

NJIK ITIK-1.2 O6pabaTsiBaeT 1 aHATU3UPYET
HAy4YHO-TEXHUYECKYI0 HH(DOPMALIHIO U PE3yNbTaThl
HCCIeq0BaHNI

3HaTh:
[1K-1.2/301 NcTouyHUKYM TaHHBIX, COAEPKAIIIX
uHdopMaIuio 00 3eMeHTax TPAaBUTAIIMOHHOTO TIOJIS B
DIO0ANILHBIX U JOKAJIBHEIX MacIITa0ax.

YMeTh:
[IK-1.2/Ym1 Mcnonb30BaTh MpOrpaMMBbl U alTOPUTMBI
BBIYHCIICHHSI 2JIEMEHTOB TPABUTAIIMOHHOTO TI0JIS, B TOM
YHCIIE IO OTKPBITHIM JAHHBIM, MPEACTABISATH PE3YIILTaThI
BBIYHMCJICHUH

MK TIK-1.3 [0TOBUT 371€MEHTHI TOKYMEHTALIUH,
MIPOEKTOB, IJIAHOB U IPOrpamMM MPOBEJICHUS OTAEIbHBIX
3TarnoB padot

3HaTh:
IIK-1.3/3u1 Coneprkanue HHCTPYKIUNA 1 HOPMATUBHBIX
JIOKYMEHTOB, OTHOCSILIINXCS K IOCTPOEHUIO
TrOCYlapCTBEHHO!M I'PaBUMETPUUECKON CETU U KaCAIOLIUXCS
NPOBEJICHHSI IPAaBUMETPUUECKHUX paboOT




YMmeTs:
[IK-1.3/Ym1 IInanupoBaTh MpoBeeHUE
IPaBUMETPUYECKHUX padOT Ui peLIeHUs
UCCIIEIOBATENIbCKUX U MH)KEHEPHBIX 3a]1a4

[Toporossiii

MK ITK-1.1 BemmonHseT SKCIIepuMEHT U 0pOpMIISIeT
pe3yabTaThl UCCIEOBAHUM U Pa3pabOTOK

3HaTh:
[1K-1.1/382 OcHOBHBIE CBOMCTBA U METOBI U3YUECHUS
TPABUTAIMOHHOTO TTOJIS M €T0 M3MEHEHHUS BO BPEMEHHU U
MIPOCTPAHCTBE

MK TIK-1.2 O0OpabarbiBaeT U aHATU3HPYET
HAayYHO-TEXHUUYECKYIO HH(OPMAIIUIO U Pe3ybTaThl
UCCJIEI0BAaHUN

3HaThb:
ITK-1.2/311 NcTOoYHMKY TaHHBIX, COACPKAIINUX
UH(POPMAIUIO 00 JIeMEHTaxX IPaBUTALMOHHOTO TIOJIS B
DIOOANBHBIX U JOKAJIBHEIX MacIITadax.

MK T1K-1.3 [0TOBUT 371€MEHTHI IOKYMEHTAIWH,
MIPOEKTOB, IJIAHOB U IIPOTPaMM IPOBEICHUS OTACITbHBIX
3TarnoB paboT

3HaTh:
[1K-1.3/3u1 Coneprkanre HHCTPYKITUI U HOPMaTHUBHBIX
JIOKYMEHTOB, OTHOCSIIIIXCS K IOCTPOCHHIO
TrOCyAapCTBEHHOW TPaBUMETPUUYECKON CETH U KaCcalOIIMUXCS
MPOBEACHUS TPABUMETPUUYECKUX paboT

IIK-4 Cnocoben
BBINIOJIHATE
TEXHOJIOTHYECKHUE
oTiepaIuy 1o
IMOJATOTOBKE
MPEIOKEHUN 1T
MPUHSATHS PEIICHHUS, B
TOM YHCJIE HA OCHOBE
pE3yJIbTaTOB
KOCMHYECKOM
JEeITEIbHOCTH

IToBbITIEHHBIH

MK ITIK-4.1 ®opmupyeT 1 HarpasIIsieT 3alpochl Ha
NpeAoCTaBlIeHUE TaHHbBIX (MH(OpMAIMK), TOTyYyaeMbIX Ha
OCHOBE HCII0JIb30BaHUS PE3YJIbTaTOB KOCMUYECKON
JesITeIbHOCTH, B MHPOPMAITMOHHO-aHATUTHUECKUE U
MOHHMTOPHUHIOBBIE CUCTEMBI Pa3JIMYHbIX YPOBHEN

3HaTh:
[1K-4.1/3u1 ®usnueckuii CMBICI XapaKTEPHUCTHK,
CBSI3aHHBIX C TPABUTALMOHHBIM MOJIeM 3eMJIH U TUIAHET,
CHOCOOBI OTpe/IeTICHUs] U YTOUHEHHS SJIEMEHTOB
I'PaBUTAIIMOHHOTO TOJIS, a TAK)Ke UX U3MEHEHUH BO
BpEMEHHU

YMeTs:
[MK-4.1/¥YM1 BIUUCHSITH 3I€MEHTHI TPABUTAIIMOHHOTO
HOJISI TIO Pe3yJIbTaTaM 3alpoCOB JaHHBIX, TOTYYCHHBIX B
pe3ynbTare KOCMUYECKON AeITeIbHOCTH,
UHTEPIPETHPOBATH PE3YNbTATHI.

Bnagers:
[1K-4.1/Hg1 IlpuHsATON TEPMUHOIOTHEN B 00JIACTH
U3YUYCHHS XapaKTePUCTUK (PU3NYECKUX MOJIEH, CIIoco0amMu
npeACTaBICHUs HHPOPMAIH O HUX.




WK TIK-4.2 Beimonusier c60p, HEpBUUHYIO 00pabOTKY,
CHCTEMaTU3aLHI0, KAaTAJTOTU3aLUI0 U BU3YyaJIN3aLUI0
JaHHBIX (MH(pOpPMAIIKN), TOTYYSHHBIX HA OCHOBE
UCTIOJIb30BaHMS PE3YJIbTaTOB KOCMUYECKOH NeATETbHOCTH
U pEe3yNbTaToOB UX 00paboTKH

3HaTh:
[TK-4.2/311 CtpykTypy, conepkaHue U HCTOUHUKA
JAHHBIX TTO0ATBHBIX M JIOKAIBHBIX MOJIEICH
rpaBUTAMOHHOTO N0 O0MacTH MPUMEHUMOCTH TaKUX
MOJIENICH IS PEeIICHUs MPAKTUYECKUX 3a71a4

YMerTsb:
[1K-4.2/Ym1 Beaucnsate 1 BU3yaau3upoBaTh
uHdopMaIio 06 IeMEHTaX TPABUTAIIMOHHOTO TIOJIS 110
pe3yabpTaraM 3alpocoB JaHHBIX, HHTEPIPETUPOBATh
pe3ybTaThI.

Bnanets:
[1K-4.2/HB1 MaremarnueckuM amnmaparoM HpeICTaBICHUS
UCXOJHBIX TAHHBIX M BBIYMCIICHUS CHEIIMATIbHBIX
GbyHKIIUN, ctoco0aMu UCTIONB30BaHUS PE3YJIBTATOB B
MH)XEHEPHO-Teo/Ie3nuecKrX padborax

NJIK TIK-4.3 BrIinoaHsIeT KOMIUIEKCHBIM aHalIN3 TaHHBIX
(nH(pOpPMaIINN), TOTYYCHHBIX HA OCHOBE MCITIOJIb30BaHUS
Pe3yaBTaTOB KOCMUYECKON JAESITETbHOCTH

3HaTh:
[1K-4.3/301 ®usndeckuii CMBICT XapaKTEPUCTHK,
CBSI3aHHBIX C TPABUTALMOHHBIM MOJIEM 3€MJIU U TIAHET,
CIoCOO0BI ONpeieNieHUs] U YTOUYHEHHUS JJIEMEHTOB
IPaBUTALIMOHHOIO TOJIs, a TAK)KE UX U3MEHEHUH BO
BpEMEHU

YMeTs:
[1K-4.3/YMm1 BI4ucasTh 31eMEHThI TPaBUTAIIOHHOTO
M0JIs1, UHTEPIPETUPOBATH PE3YJIbTATHI CPABHEHUS
BBIYHMCIICHHBIX U U3MEPEHHBIX 3HAYCHU I

Bnanets:
[TK-4.3/HB1 CpencrBamu aHa/m3a JaHHBIX B 00JIACTH
M3Yy4YEeHUS 3JIEMEHTOB I'PaBUTAIIMOHHOTO TOJISI U UX
HEMOCPEACTBEHHOM CBSI3U C T€OAC3UUECKUMU JaHHBIMU

MK TIK-4.4 ®opmupyer HaOOp BOZMOXKHBIX BapPHAHTOB
pelIeHNs Ha OCHOBE UCIIOIb30BaHMsI PE3yJIbTaTOB
KOCMUYECKOH NEATEIIBHOCTH

3HaTh:
[1K-4.4/313 ®usnueckuil CMBICI XapaKTEPHUCTHK,
CBSI3aHHBIX C TPAaBUTALMOHHBIM MOJIEM 3EMIJIU U TUIAHET,
CHOCOOBI OTpe/IeTICHUsI U YTOUHEHHS SJIEMEHTOB
IPaBUTALIMOHHOIO OIS, a TAK)KE UX U3MEHEHUH BO
BPEMEHU




YMmeTs:
[1K-4.4/YM3 BIYHCHSATH 3JIEMEHTHI TPAaBUTAIIOHHOTO
10J151, UHTEPIPETUPOBATh PE3yJIbTaThl CPAaBHEHUS
BBIUHCJIEHHBIX U U3MEPEHHBIX 3HAYCHUM

Biagers:
[1K-4.4/HB3 MaremaTiHuecKuM anrapaTrom
npeoOpa30BaHus re0Ie3MYECKUX JAaHHBIX C Y4€TOM
UH(OPMAIUH, TOTYYCHHOM HAa OCHOBE UCTIOJIb30BaHHS
Pe3yabTaTOB KOCMUYECKON AESITEILHOCTH JUIsl pELICHUS
IIOCTaBJICHHOU 3aJa4u

BbazoBrrit

NJK T1K-4.1 ®opmupyeTt U HanpasiIseT 3anpochl HA
MIPENOCTaBICHUE aHHBIX (MH(OpPMAITUH), TOTy4aeMbIX Ha
OCHOBE HCIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKOM
NEeSTEIbHOCTH, B UH(POPMALIMOHHO-aHAIUTUYECKUE U
MOHHMTOPUHIOBBIE CUCTEMbI Pa3JIUYHbIX YPOBHEH

3HaTh:
[1K-4.1/301 ®usnueckuii CMBICT XapaKTEPUCTHK,
CBSI3aHHBIX C TPABUTAIIMOHHBIM ITOJIEM 3E€MJTH U TUIAHET,
CIIOCOOBI OTIPEICTICHUSI U YTOUHECHHSI JIEMEHTOB
TPaBUTAIMOHHOTO TOJIS, a TAKXKE UX U3MEHEHUH BO
BpEMEHU

VMmeTs:
[1K-4.1/YMm1 Beaucnsath 31eMeHThI TPaBUTAIIMOHHOTO
TIOJISA TI0 PE3yJIbTaTaM 3alpOCOB JaHHBIX, TOJYYCHHBIX B
pe3yJIbTaTe KOCMHUYECKOU JIEeATeILHOCTH,
WHTEPIPETUPOBATH PE3yIbTATHI.

WK TIK-4.2 BeimonHsier c60p, HEpBUUHYIO 00pabOTKY,
CHCTEMaTH3aLHIO0, KAaTAJTOTU3aLUI0 U BU3YaJIN3aLUI0
JaHHBIX (MH(pOpPMAIIKN), TOTYYSHHBIX HA OCHOBE
UCTIOJIb30BaHMS PE3YJIbTATOB KOCMUYECKOH eATETbHOCTH
U pEe3yNbTaToOB UX 00paboTKH

3HaTh:
[TK-4.2/311 CtpykTypy, conepkaHue U HCTOYHUKU
JAHHBIX TTOOATBHBIX M JIOKAIBHBIX MOJIEICH
rpaBUTAMOHHOTO N0 OOMacTH MPUMEHUMOCTH TaKUX
MOJIENICH IS PEIICHUS MPAKTUYECKUX 3a1a4

YMerTsb:
[1K-4.2/Ym1 Beaucnsate 1 BU3yaau3upoBaTh
nHdOopMaIio 06 IeMeHTaX TPABUTAIIMOHHOTO TIOJIS 110
pe3yabpTaraM 3alpocoB JaHHBIX, HHTEPIPETUPOBATh
pe3ybTaThl.




MJIK I1K-4.3 BIIoaHSIST KOMILUICKCHBIN aHaIN3 TaHHBIX
(urdopManun), MOTYICHHBIX HA OCHOBE UCIIOJIb30BaHUS
PEe3yJIBTaTOB KOCMUYECKOU EATETbHOCTH

3HaThb:
[1K-4.3/3u1 ®u3nueckuii CMBICI XapaKTEPUCTUK,
CBS3aHHBIX C TPABUTAI[MOHHBIM IOJIEM 3E€MJIU U TUIAHET,
CIIOCOOBI OTIpEACTICHUS] M YTOYHEHHUS DJIEMEHTOB
TPaBUTALMOHHOTO TOJS, a TAKXKE UX U3MEHEHUH BO
BpEMEHU

VMmeTs:
[1K-4.3/YM1 Beaucnsath 31eMeHThI TPaBUTAIMOHHOTO
T0JIsI, UHTEPIIPETHUPOBATh PE3yIbTaThl CPABHCHUS
BBIYHMCIICHHBIX ¥ H3MEPEHHBIX 3HAYCHUI

NJIK T1K-4.4 ®opmupyer HaOOp BOZMOXKHBIX BAPHUAHTOB
pelIeHNs Ha OCHOBE UCIIOJIb30BaHMsI PE3yIbTaTOB
KOCMHYECKOH J1eATeIbHOCTH

3HaTh:
[1K-4.4/303 ®uszndeckuii CMBICIT XapaKTEPUCTHK,
CBSI3aHHBIX C TPABUTALMOHHBIM MOJIEM 3€MJIU U IUIAHET,
CHOCOOBI ONPEETICHNs U YTOUHEHHSI IIEMEHTOB
IPaBUTALIMOHHOIO MOJIS, a TAKXKE UX U3MEHEHUH BO
BpPEMEHU

YMeTs:
[1K-4.4/YM3 BIYHCHSATH 3JIEMEHTHI TPAaBUTAIIOHHOTO
10J151, UHTEPIPETUPOBATh PE3yIbTaThl CPAaBHEHUS
BBIUHCJIEHHBIX U U3MEPEHHBIX 3HAYCHU

IToporossiii MK ITIK-4.1 ®opmupyeT 1 HarpasIIsieT 3alpochl Ha
NpeAoCTaBlIeHUE JaHHbBIX (MH(OpMAIMK), TOTyYyaeMbIX Ha
OCHOBE HCII0JIb30BaHUS PE3YJIbTaTOB KOCMUYECKON
JesITeIbHOCTH, B UHPOPMAITMOHHO-aHATUTHYECKUE U
MOHHMTOPHUHIOBBIE CUCTEMBI Pa3JIUYHbIX YPOBHEN

3HaTh:
[1K-4.1/3u1 ®u3uueckuii CMBICI XapaKTEPUCTUK,
CBSI3aHHBIX C TPAaBUTALMOHHBIM MOJIEM 3EMIJIU U TUIAHET,
CHOCOOBI OTpe/IeTICHNsI U YTOUHEHHS SJIEMEHTOB
IPaBUTALIMOHHOIO OIS, a TAKKE UX U3MEHEHUH BO
BPEMEHU

NJIK TT1K-4.2 BeimonHset cOop, mepBUYHYI0 00paboTKYy,
CHCTEMATH3aINIO, KATATOTH3AINIO U BH3YyaJIN3aIIUI0
JTaHHBIX (MH(OpMAITUN), TOTYYEeHHBIX Ha OCHOBE
UCTIOJIb30BaHMS PE3YJIbTATOB KOCMUYECKOH IEATEITHHOCTH
U Pe3yJIbTaToB UX 00paboTKH

3HaTh:
[1K-4.2/3u1 CtpykTypy, conepaHue U UCTOYHUKH
JAHHBIX TI00ATBHBIX U JIOKAJIBHBIX MOJIEIeH
rpaBUTalMOHHOTO Mo O0MacTU MPUMEHUMOCTH TaKUX
MoJIeNIel Ui peleHus] IPaKTUYECKUX 3a1a4




MJIK I1K-4.3 BIIoaHSIST KOMILUICKCHBIN aHaIN3 TaHHBIX
(urdopManun), MOTYICHHBIX HA OCHOBE UCIIOJIb30BaHUS
PEe3yJIBTaTOB KOCMUYECKOU EATETbHOCTH

3HaTh:
[1K-4.3/3u1 ®u3nueckuii CMBICI XapaKTEPUCTUK,
CBSI3aHHBIX C TPAaBUTALMOHHBIM MOJIEM 3EMIJIM U TUIAHET,
CHOCOOBI OTpe/ICTICHUsI U YTOUHEHHS SJIEMEHTOB
IPaBUTALIMOHHOIO TOJIs, a TAK)KE UX U3MEHEHUH BO
BPEMEHU

NJIK T1K-4.4 ®opmupyer HaOOp BOZMOXKHBIX BAPHUAHTOB
pelIeHns Ha OCHOBE UCIIOJIb30BaHMSI PE3yIbTaTOB
KOCMHYECKOH J1eATeIbHOCTH

3HaTh:
[1K-4.4/303 ®usndeckuii CMBICT XapaKTEPUCTHK,
CBSI3aHHBIX C TPABUTAIMOHHBIM MOJIEM 3€MJIU U TIAHET,
CIoCOOBI OTpeieNIeHUs] U YTOYHEHUS SJIEMEHTOB
IPaBUTALIMOHHOTO TOJIs, a TAK)KE UX U3MEHEHUH BO
BpEMEHU

3. [IIxajga oneHUBaHUSA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

OTIn4HO

[1K-1.1 BeinonHseT 3KCriepuMeHT U 0(hopMITIET pe3yabTaThl
UCCIIEIOBAaHUN U pa3paboToK
[TK-1.1/382 OcHOBHBIE CBOMCTBA U METOABI N3yUEHUS TPABUTAI[IOHHOTO TOJIS U
€ro U3MEHEHMSI BO BpEMEHH U IIPOCTPAHCTBE
[IK-1.1/YM2 BbINOAHATD U3MEPEHUS! CUIIBI TSXKECTH, IIPOU3BOAUTH
IPaBUMETPUUECKYIO CbEMKY, HHTEPIPETUPOBATh PE3YJIbTATHI
[IK-1.1/HB2 MeTtogaMu BBIITOTHEHUS U 00PAaOOTKH rPaBUMETPUIECKUX
M3MEPEHUM, BBIUUCIIEHUS TPABUMETPUYECKUX aHOMAJINN, IOCTPOEHUS
IPaBUMETPUYECKUX KapT

[1K-4.1 ®opmupyeT 1 HanmpaBiIseT 3alPOCHl HAa TPEIOCTABICHUE TaHHBIX
(nHpOpMaIINN), TOTYYaeMbIX HA OCHOBE MCIIOJIb30BaHUS PE3YJIbTATOB
KOCMHYECKOH JIeTeNbHOCTH, B HHPOPMAIIMOHHO-aHATUTUYECKUE U
MOHHMTOPUHTOBBIE CUCTEMbI Pa3JIMYHbIX YPOBHEH
[1K-4.1/301 ®usznueckuii CMBICIT XapaKTEPUCTHK, CBA3aHHBIX C TPABUTAIMOHHBIM
nojieM 3eMJIH U IJIaHEeT, CIOCOOBI OMPEeNIeHUsI U YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOIO TOJIs, a TAK)KE MX U3MEHEHUI BO BpEMEHHU
[TK-4.1/YM1 BeaucaaTh 31eMeHThI TPAaBUTAIIMOHHOTO TOJIS TI0 pe3yJibTaTaM
3allpOCOB JaHHBIX, TOJYUYEHHBIX B pe3yJbTare KOCMUUYECKOM e TEIbHOCTH,
UHTEPIIPETUPOBATH PE3YIIbTATHI.

[1K-4.1/HB1 ITpuHATOM TEPMUHOIOTHEHN B 00IACTH U3YUEHUS XapaKTEPUCTHK
bu3nYecKux mojei, cnocodaMu NnpeACcTaBiICHUS HHHOPMAIIHH O HUX.




[1K-1.2 O6pabarsiBaeT 1 aHAIM3UPYET HAYYHO-TEXHUUECKYIO
UHGOPMAITUIO U PE3yJbTaThl HCCIIEIOBAHUI
[TK-1.2/3u1 NcTouHNKY TaHHBIX, COACPKAIUX HHPOPMAIIHIO 00 IIEeMEHTaxX
TPAaBUTAIMOHHOTO TOJIS B TNIOOANBHBIX U JIOKATHHBIX MacIITadax.
[IK-1.2/Ym1 Hcnons30BaTh MporpaMMbl U alTOPUTMBI BHIYHCICHUS YIIEMEHTOB
TPaBUTAIMOHHOTO TIOJIS, B TOM YHUCJIE MO OTKPBITHIM JaHHBIM, TIPECTABIIATh
pe3yABTAThI BEIYUCICHUI
[1K-1.2/HB1 Metoaukoit 00paboTKH pe3yabTaTOB I'PaBUMETPHUUECKUX
OTIpe/IeTICHUI U UCTIONB30BAHUS PE3yJIbTaTOB TPABUMETPUUECKHUX padoOT U
WCCJICIOBAHU TIO MU3YYCHHIO TPABUTAIIMOHHOTO TOJISl B TNIOOAIIBHOM H JIOKAJILHOM
Macirade

[1K-4.2 Beimomnnsier coop, nEpBUIHYIO 00pabOTKY, CUCTEMaTH3aIIHIO,
KaTaJOTU3aIMIO U BU3YaAJIM3aIHIO JaHHBIX (MHGOPMAIIHH ), TTOJTyYCHHBIX Ha
OCHOBE HCIOJIb30BaHUS PE3yJbTaTOB KOCMUYECKON AESITEIbHOCTH U PE3YIbTAaTOB
ux 00paboTkH
[1K-4.2/3u1 CtpykTypy, conepkaHue U HCTOYHUKU JAHHBIX ITT0OATBHBIX U
JIOKaJIbHBIX MOJIeNIel TpaBUTAlMOHHOTO 1ot O0nacTu IPUMEHUMOCTH TaKUX
MoJieNiel Ui peleHusl IPaKTUYECKUX 3a1a4
[1K-4.2/Ym1 Beraucnsate v BU3yaau3upoBaTh HHGOPMAIIHIO 00 JIeMEHTaX
IPaBUTALIMOHHOTO MOJIS IO Pe3yJbTaTaM 3alpoCcoB JaHHBIX, HHTEPIPETUPOBAThH
pe3ybTaThI.
[1K-4.2/HB1 MaremarnueckuM amnmaparoM MpeICTaBICHUS UCXOAHBIX TaHHBIX U
BBIUMCJICHUS CTIeHUaIbHBIX PYHKINN, CIOCOOaMH HUCIIONB30BaHUS PE3YJIbTaTOB B
MH)XEHEPHO-Teo/Ie3nuecKrX padborax

IT1K-1.3 ['oTOBUT 351€MEHTHI TOKYMEHTALIMH, IPOEKTOB, IJIAHOB U MPOrPaMM
MPOBEACHUSI OT/IEIbHBIX 3TAMOB padoT
I1K-1.3/3u1 Coneprkanue HHCTPYKIIUKA U HOPMAaTUBHBIX JIOKYMEHTOB,
OTHOCSIIIUXCS K TOCTPOCHHIO TOCYITaPCTBEHHOM IPaBUMETPUUYECKOM CETH U
KacaroluXcs MPOBEJCHUS TPaBUMETPUUYECKUX padoT
[1K-1.3/Ym1 TlnanupoBaTh MpoBEAEeHUE TPABUMETPHUCCKUX padOT JJISl PEIICHUS
HCCJIEJIOBATENbCKUX U MH)KEHEPHBIX 33/1a4
[1K-1.3/HB1 CpeacTBamu MOATOTOBKH TIJIAHUPOBAHKS M COCTABJICHHS OTYETHOM
JOKYMEHTAIUH JIJIsl IPOBE/ICHUS TPaBUMETPUUECKUX paboT

[TK-4.3 BeImomHSAET KOMIUIEKCHBIN aHaTN3 JaHHBIX (MHGOpMAITIH),
IIOJIyYEHHBIX Ha OCHOBE MCIIOJIb30BAHUS PE3YJIBTaTOB KOCMUUECKOH 1EATENbHOCTU
[1K-4.3/3u1 ®u3nueckuii CMBICI XapaKTePUCTUK, CBSI3aHHBIX C IPABUTAIMOHHBIM
noseM 3eMJIH U TUIAHET, COCOObI ONpe/IeTICHNs M YTOUHEHHSI SJIEMEHTOB
TPABUTALMOHHOTO TOJs, a TAKKE UX U3MEHEHUI BO BPEMEHHU
[1K-4.3/YM1 BraucasTh 31eMeHTbl TPaBUTAILIMIOHHOTO T10JIsl, HHTEPIIPETUPOBATh
pe3yJIbTaThl CPAaBHEHUSI BBIUMCIECHHBIX U U3MEPEHHBIX 3HAUCHUM
[1K-4.3/HB1 CpencrBaMu aHanu3a JaHHBIX B O0JIACTH U3yUYEHHSI JIIEMEHTOB
IPaBUTALIMOHHOTO NOJIS U UX HETIOCPEACTBEHHOM CBSI3U C TE€0AE3NYECKUMU
JTaHHBIMU

[1K-4.4 ®opmupyeT HaOOp BO3MOKHBIX BAPUAHTOB PEIICHUS HA OCHOBE
MCIIOJIb30BaHMsl pPE3yJIbTaTOB KOCMUYECKON AESITEIbHOCTH
[1K-4.4/313 ®u3nueckuil CMBICI XapaKTePUCTUK, CBSI3aHHBIX C TPABUTAIMOHHBIM
noseM 3eMJIH U TUIAHET, COCOObI ONpe/IeTICHNs M YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOIO MO, a TAK)KE UX U3MEHEHUI BO BPEMEHU
[1K-4.4/YM3 BBIYHCHSATH 3IEMEHTHI TPaBUTAIIMOHHOTO T10JIsI, HHTEPIIPETUPOBATh
pe3yabTaThl CPaBHEHUS BBIYMCIIEHHBIX M U3MEPEHHBIX 3HaYE€HUI
[1K-4.4/HB3 MaremaTiHueCcKUM armaparoM Mpeoodpa3oBaHUs Te0e3NIEeCKIX
JAHHBIX C Y4eTOM HH(OpMAIHH, TIOITYy4eHHOW HAa OCHOBE MCIIOJIb30BaHHS
pe3yabTaTOB KOCMUYECKON AESITEIbHOCTH JUIsl PELIEHUS [TOCTaBICHHOM 3a1a41




Xopo1o

[1K-1.1 BeinonHseT 3KcriepuMeHT U 0(hopMIIIET pe3yabTaThl
UCCIIEIOBAaHUN U pa3paboToK
[TK-1.1/382 OcHOBHBIE CBOMCTBA U METOABI N3yUEHUS TPABUTAI[IOHHOTO TOJIS U
€ro U3MEHEHMSI BO BpEMEHH U IIPOCTPAHCTBE
[IK-1.1/YM2 BbINOAHATD U3MEPEHUS! CUIIBI TSXKECTH, IIPOU3BOAUTH
IPaBUMETPUYECKYIO CbEMKY, HHTEPIPETUPOBATh PE3YJIbTATHI

[1K-4.1 ®opmupyeT 1 HanmpaBiIseT 3alPOChHl HA PEIOCTABICHUE TaHHBIX
(nHpOpPMaIINN), TOTTYYaeMbIX HA OCHOBE MCIIOJIb30BaHUS PE3YJIbTATOB
KOCMHUECKOH JIeTEeNbHOCTH, B HHPOPMAIIMOHHO-aHATUTUYECKUE U
MOHHMTOPUHIOBBIE CUCTEMbI Pa3JIMYHbIX YPOBHEH
[1K-4.1/301 ®usznueckuii CMBICIT XapaKTEPUCTHK, CBI3aHHBIX C TPABUTAIMOHHBIM
nojieM 3eMJIH U IJIaHET, CIOCOOBI OMPEeNICHUsI U YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOIO TOJIs, a TAK)KE MX U3MEHEHUI BO BpEMEHHU
[1K-4.1/YM1 BeaucaaTh 31eMeHThI TPAaBUTAIIMOHHOTO TOJIS TI0 pe3yJsibTaTaM
3allpOCOB JaHHBIX, TOJYUYEHHBIX B pe3yJbTare KOCMHUYECKOM e TeIbHOCTH,
MHTEPIIPETUPOBATh PE3YIIbTATHI.

[1K-1.2 ObpabaTpiBaeT U aHATU3UPYET HAYIHO-TEXHUUECKYTO
MHGOPMAIUIO U Pe3yJbTaThl HCCIIEI0BAaHUI
[1K-1.2/311 UcTouHnKM TaHHBIX, COACPIKANTUX HHPOPMAIIUIO 00 3JIeMEeHTaxX
IPaBUTALIMOHHOTO MOJIS B TNIOOATBHBIX U JIOKATbHBIX MaclITabax.
[1K-1.2/Ym1 Mcnions30BaTh IPOrpaMMBbl U aJITOPUTMBI BBIYUCIICHUS DJIEMEHTOB
IPaBUTALIMOHHOTO MOJIS, B TOM YHUCJIE MO OTKPBITHIM JaHHBIM, TIPEACTABIIATh
pe3yabTaThl BHIYMCICHUI

[1K-4.2 Bemomnnsier coop, NEpBUIHYIO 00pabOTKY, CUCTEMaTH3aIIHIO,
KaTaJOTU3AIUIO U BU3YaJIM3aIHIO JaHHBIX (MHGOPMAIIHH ), TTOJTYYCHHBIX Ha
OCHOBE MCIOJIb30BaHUS PE3yJbTaTOB KOCMUYECKON AESITENILHOCTH U PE3YILTAaTOB
ux 00paboTkH
[1K-4.2/3u1 CtpykTypy, conepaHue U ICTOYHUKU JAHHBIX ITT0OATBHBIX U
JIOKAJIbHBIX MOJIeNIel TpaBUTAlMOHHOTO Mot O0nacTu IPUMEHUMOCTH TaKUX
MoJieNIel Ui peleHus] IPaKTUYECKUX 3a1ad
[1K-4.2/Ym1 Beraucnsate v BU3yaau3upoBaTh HHGOPMAIIHIO 00 JIeMEHTaX
IPaBUTALIMOHHOTO MOJIS IO Pe3yJbTaTaM 3alpoCcoB JaHHBIX, HHTEPIPETUPOBAThH
pe3ybTaThI.

IT1K-1.3 ['oTOBUT 351€MEHTHI TOKYMEHTALIMH, IPOEKTOB, IJIAHOB U MPOrPaMM
MPOBEACHUSI OTIEIbHBIX 3TANOB padoT
I1K-1.3/3u1 Coneprkanue HHCTPYKIIUKA 1 HOPMAaTHUBHBIX JIOKYMEHTOB,
OTHOCSIIIUXCS K TOCTPOCHHIO TOCY/ITapPCTBEHHOMN IPaBUMETPUUYECKOM CETH U
KacaroluXcs MPOBEJICHHS TPAaBUMETPUUYECKUX padoT
[1K-1.3/Ym1 TlnanupoBaTh MpoBeAEeHUE TPABUMETPHUCCKUX pa0OT JJIsl PEIICHUS
HCCJIEJIOBATENbCKUX U MH)KEHEPHBIX 33/1a4

[1K-4.3 BeimonHseT KOMIUIEKCHBINA aHaIu3 JaHHBIX (MH(OpMAITin),
MOJTyYEHHBIX Ha OCHOBE MCIIOJIb30BAaHUS PE3YJIBTaTOB KOCMHUECKOH J1eATeIbHOCTH
[1K-4.3/301 ®uszndecknii CMBICIT XapaKTEPUCTHK, CBI3aHHBIX C TPABUTAIMOHHBIM
nojieM 3eMJIH U IJIaHEeT, CIOCOOBI OMPEeNIeHUsI U YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOTO MOJIs, a TAK)KE MX U3MEHEHUI BO BpEMEHHU
[1K-4.3/YMm1 BeaucnsaTh 31eMEeHTHI TPaBUTAITMOHHOTO TTOJIs, HHTEPIIPETUPOBATH
pe3yabTaThl CPaBHEHUS BBIYMCIIEHHBIX U U3MEPEHHBIX 3HaU€HUN

[1K-4.4 ®opmupyeT HaOOP BO3MOXKHBIX BAPUAHTOB PEIICHHS HA OCHOBE
MCIIOJIb30BaHUs pPe3yabTaTOB KOCMUYECKON ACSITENbHOCTH
[1K-4.4/303 ®uszndeckuil CMBICIT XapaKTEPUCTHK, CBA3aHHBIX C TPABUTAIMOHHBIM
nojieM 3eMJIH U IJIaHEeT, CIOCOOBI OMPEeNIeHUsI U YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOTO TOJIs, a TAK)KE MX U3MEHEHUIN BO BpEMEHHU
[1K-4.4/YM3 Be4ucasaTh 3I€MEHTHI TPaBUTAIMOHHOTO TIOJIs, HHTEPIIPETUPOBATH
pe3yabTaThl CPaBHEHUS BBIYMCIEHHBIX U U3MEPEHHBIX 3HaUeHUN




YnosnerBopure
JIBHO

[1K-1.1 BeinonHseT 3KcriepuMeHT U 0(hopMIIIET pe3yabTaThl
UCCIIEIOBAaHUN U pa3paboToK
[1K-1.1/382 OcHOBHBIE CBOWCTBA U METO/IbI U3yYCHHS T'PAaBUTALIMOHHOTO IOJIS U
€ro U3MEHEHMSI BO BpEMEHH U IIPOCTPAHCTBE

[1K-4.1 ®opmupyet u HanpasiseT 3apOChl HA IPEAOCTABIEHUE TaHHBIX
(uH(popManKN), MOTYYaEMbIX Ha OCHOBE HCIIOJIB30BAHUS PE3YJIbTaTOB
KOCMUYECKOH IesITeTbHOCTH, B MH(POPMALMOHHO-aHAIUTHIECKHUE U
MOHHMTOPHUHIOBBIE CUCTEMBI Pa3JIUYHbIX YPOBHEN
[1K-4.1/3u1 ®u3nueckuii CMBICI XapaKTEPUCTUK, CBSI3aHHBIX C TPABUTAIMOHHBIM
nosjeM 3eMJIH U TUIAHET, COCOObI ONPe/IeTICHNs M YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOIO TOJIs, a TAK)KE UX U3MEHEHUI BO BPEMEHU

[1K-1.2 O6pabarpiBaeT 1 aHAJIM3UPYET HAYYHO-TEXHUUECKYIO
UHGOPMAITUIO U PE3yJbTaThl HCCIIEIOBAHUI
[TK-1.2/3u1 NcToyHNKY TaHHBIX, COACPKAIUX HHPOPMAIIHIO 00 IIEMEHTax
TPAaBUTAIMOHHOTO TOJIS B TNIOOATBHBIX U JIOKATHHBIX MacIITadax.

[1K-4.2 Bemmonsser coop, nepBUUHyI0 00paboTKy, CHCTEMaTH3aIIUIO,
KaTaJIOTU3AIMIO U BU3YaJIH3AIHIO JaHHBIX (MH(OpMAIMK), TOTyYSHHbBIX Ha
OCHOBE HCIIOJIb30BAHUS PE3yIbTaTOB KOCMUYECKON AEATEIbHOCTH U Pe3yIbTaToOB
ux 00paboTKU
[TK-4.2/3u1 CtpyKTypy, conep:kaHue U HICTOYHUKH JaHHBIX [T00aThHBIX U
JIOKaJbHBIX MOZIETICH rpaBUTAIIMOHHOTO 1ot O0MacTH MPUMEHUMOCTH TaKUX
MOZETIeH I pelIeHns] TPAaKTHIECKUX 3a/1a4

[IK-1.3 I'0TOBHT 351€MEHTHI JOKYMEHTALMH, IPOEKTOB, INIAHOB U IPOTPAMM
NPOBEJICHHSI OTJCIBHBIX 3TAOB padoOT
I1K-1.3/3u1 Coneprxanue HHCTPYKIMN 1 HOPMATUBHBIX TOKYMEHTOB,
OTHOCSIIMXCS K IOCTPOEHHIO TOCYIapCTBEHHOMN IPaBUMETPUUYECKON CETU U
KacaloIINXCsl MPOBEICHHSI IPaBUMETPUUECKUX pabOT

[TK-4.3 BeImomHSAET KOMIUIEKCHBIN aHaTN3 JaHHBIX (MHGOpMAITIH),
MIOJyYEHHBIX Ha OCHOBE MCIIOJIb30BAHUS PE3YJIBTATOB KOCMHUYECKOH 1E€ATENbHOCTU
[1K-4.3/3u1 ®u3nueckuii CMBICI XapaKTEPUCTUK, CBSI3aHHBIX C IPABUTAIMOHHBIM
nojeM 3eMJIH U TUIAHET, COCOObI ONpe/IeTICHNs U YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOIO MO, a TAKKE MX U3MEHEHUI BO BpEMEHU

[MK-4.4 ®opmupyet HaOOP BO3MOXKHBIX BAPUAHTOB PEIICHUSI HA OCHOBE
MCIIOJIb30BaHMs PE3yJIbTaTOB KOCMUYECKON AESITEIbHOCTH
[1K-4.4/313 ®u3nueckuii CMBICI XapaKTEPUCTUK, CBSI3aHHBIX C TPABUTAIMOHHBIM
nosjeM 3eMJIH U TUIAHET, COCOObI ONpe/IeTICHNs U YTOUHEHHSI SJIEMEHTOB
IPaBUTALIMOHHOIO MO, a TAK)KE MX U3MEHEHUI BO BPEMEHHU

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONIPUATHSA MO JUCHMUILINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymui KOHTPOJIb Hannune xoHCcIIEKkTa JIEKIIUHN

TectupoBanue
[IpakTuyeckas pabora

[TpomexxyTouHas PacueTHo-rpaduyeckas pabora
arrecTanus 3ayeT ¢ OllEHKOU
DK3aMeH
Bua koHTpOJISI/ HCOJIB3yeMble
Ne Kourtposupyem OlICHOYHbIE MATEPUAJIBI

Haumeunnrauue narnema




P © peesiasere
n/n bie UJIK Texcymumii g];(e)zaTe::z;
1 |BBenenue [IK-1.2 [IK-4.1 |[IpakTtuueckas padora 3auer ¢
T11IK-4.2 Hanuune KoHCIIEKTa ISKIUM |OIIeHKOM
OK3aMeH
2 |OcHOBHOI IIK-1.1 IIK-1.3 |[Hannume KOHCIIEKTA JIEKITAH |3a4deT C
I1K-4.3 [IK-4.4 |TectupoBanue OIICHKOU
[TpakTuueckas padora DK3aMeH

5. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT TNPOMEKYTOUHOM — arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
POMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00Opa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI T'OCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTeIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTalmuyd OOydalomMxcs C INPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOUHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 6 cemecmp.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 7 cemecmp.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

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

Tema 1.1. Ceedenus uz chepouduueckou eeodezuu u 2e00e3udecKkoll acmpoHOMUU
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: Hannune KoHCTeKTa JeKuii
Bomnpocwi/3ananus:
1. B ueM 3akitouaeTcst METO/I KOCBEHHOW MHTEPIONISALIMY aHOMAJIM B CBOOOHOM BO3IyXe?

—

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

[98)

2. BeiOepuTe BepHBIE YTBEPKIACHUS:
. CyMMa HUBEJMPHBIX MPEBBIIICHHUH 110 3aMKHYTOMY KOHTYpPY HE paBHa HYJIIO B 00IIEM cllydae
. Cymma npupanieH1ii HopMajibHBIX BBICOT IO 3aMKHYTOMY KOHTYpY BCETZla paBHa HYJIIO
. Cymma mpupanieHuii reornoTeHIrnaIbHOro YKcia M0 3aMKHYTOMY KOHTYPY BCEra paBHa HYyIIO
. CymMa rpaBUMETpUYECKUX MTONPABOK 10 3aMKHYTOMY KOHTYpPY paBHa HYIIO
. Hu ogHO U3 yTBEpKI€HUI HE BEPHO

3. Berunciuth mpuTsbkeHue TiaHeThl CarypH Ha momroce (0e3 ydera kojerr). Haiitu, Bo
CKOJIBKO pa3 OHO OO0JIbIIe cpeaHelt cuitbl 3eMHOro puTsikeHus (980 Ia).

OtBer JaThk B BHC I_T,CJ'IOﬁ HaCTH OTHOIICHHUA

s .-

Dn A~ W =




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

Cpennas mnotHocts Carypaa 6 = 0.687 r/cm3

Tema 1.2. Cuna msoicecmu, eé genuduna u xapakxmep usmeHeHust
®dopma KoHTpoIst/oLeHoYHOE cpeacTBo: [Ipaktuueckas padora
Bonpocsi/3ananus:
1. Haift cpeaHioro mIoTHOCTh 3eMiu (B BUE apa). Pe3ynbrar BeIpa3uTh B Kr/M3 U B T/cM3
2. Haiitu 3Ha4eHre IEHTPOOESIKHOM CHIIBI Ha dKBaTope TSl mapoodpaszHoit 3emmu. Pe3ynbrar
BbIpa3uTh B [‘ayax.
3. Paccuurare nputskenue JIyHbl A1 MOMIYHHOM TOYKM (€AMHUYHOW Macchl) Ha
MOBEPXHOCTH MIapooOpa3Ho 3emiu. Pe3ynbrar BeIpa3uTh B MIJUIATAIaXx.

4. INapamroruct npeiraet ¢ BeicoTsl 700 MeTpoB. Ha ckosIbKO yBEIMUMIIACh €TO CUIIA TSKECTH
B TOYKE MpU3EMJIEHU? Pe3ynbTaT BoIpasuTh 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 ceoiicmea
dopMa KOHTPOJISI/OTICHOYHOE CpeaCTBO: Hammure KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. Kakoit Meronm (aOCOMIOTHBIM WM OTHOCHUTENIBHBIN) TIO3BOJISICT OIPENEISATh ITOJIHOE
3HAUEHHUE CUIIBI TSKECTH?
OTBET OJHUM CJIOBOM - TIPUJIAraTeIbHBIM MY>KCKOTO PO/Ia

2. Ilo W3BeCTHBIM 3HAYCHUSM AHOMAJIUM B CBOOOJAHOM BO3IyXe M aHoManuu byre mus
IPaBUMETPUYECKOTO MTYHKTa HAWTH IJIOTHOCTH O MPOMEKYTOYHOTO CJI0sI 36MHOU KOPHI (B T/KY0. CM),
KOTOpasi KCIOJIb30BaJIach MPH BBIYMCICHUU aHoMaliuu byre.

OTBeT 3anucark 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’

3. Ilo xoopaMHAaTaM I'paBUMETPUUYECKOTO IyHKTAa U U3MEPEHHOMY 3HAYEHUIO CHJIBI TAKECTH
BBIUUCIIUTH 3HAYCHNUE aHOMAJIMH B CBOOOIHOM BO3AyXE g-Y.
Pesynbrar npecTaBuTh C TOYHOCTBIO 10 LenbIX Ml ai.
JUis BBIUMCIIEHHS HOPMAJIBHOM CHIIBI TSDKECTH MCIOJIB30BATh I1apaMETPbl HOPMAJbHOIO IOJIS
I'CK-2011. HopmainbHbIi BEpTHKAJIBHBINA TpagneHT npuHATh -0,3086 mI'an/m.
1.22
2.-28
3.79

b=a(l—-a)

y.a cos® B + Ypb sin? B

Yo =

Va? cos? B + b? sin? B
Y =Yoo — 03086 H
[Tapamerper cucremer ['CK-2011:
a = 6378136.5m

a =1/298.2564151
. = 978032 A9A mlMan



Ve — F/0UDL.OUOT0 ML dJl

Yp = 983218.646 ml'an

KOOPJ]HHETBI IIYHKTA H 3Ha4CHHUC g

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

Tema 2.2. Ilpumssicenue npocmulx mein
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Paccumrarh aHOMalbHOE TPHUTSKCHUE 3aJIEKHW H3BECTHsKA chepuueckoir (Gopmbl.
Pesynprar BeIpa3uTh B MUJUIMTasIax. AHOMalIbHAs Macca cepuyeckoil GopMbl 3aeraeT Ha IIIyOuHe
a= 100 + N MeTpoB, r7ie a — pacCTOsTHUE 10 IEeHTpa Chephl.

Panuyc chepwi r = 0.9a.
[TnoTHOCTH U3BecTHSIKA O = 2.8 r/cM3.
[TnoTHOCTH OKpys)arommXx mopoz (rmecok) 00 = 2.0 r/cm3

2. HaiiTu mpuTsSHKeHHUE 4acTel BHYTPEHHETO CTPOSHUS 3eMIIM MO OTASIBHOCTH ISl TOYKH,
HAXOJIAIICHCS Ha TOBEPXHOCTH 3eMITH

3. IlocTpouTts rpaduk M3MEHEHUsI CHITBI TSHDKECTH OT mHpoThl g(d) B ['anmax.

4. Ha xakyro BbICOTY Haj 3eMJIEN Hamo momaHATbes Ha mupore MUNTAuK (55.6 °), yToObI
CUJia TSDKECTH CTajla PaBHOM 3HAYEHHUIO CWIIBI TsOKeCTH Ha skBarope? Mcmomb3oBarh 2 ¢Gopmymy
Krnepo u 3HaueHne BepTUKaIbHOTO TPaJAUEHTA.

Tema 2.3. I'apmonuueckue ¢ynxyuu
dopma KoHTpoIs1/oLeHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocwi/3ananus:
1. Pasnoxkuts nannyto ¢pysknuio f(x) Ha uaTepsaie [-1, 1] B psx nonmuHoMoB Jlexanapa 1o 3
CTETIEHH BKJIFOUUTEIBHO.
[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
Bompocer/3ananus:

1. Onenuts pasHocTh cuibl TshkecTd Mexay MUUTAuK (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. PesynmbraT BbBIpa3uTh B
MUJTUTAJIaX.

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

2. Tloctpouts Tpaduk cuibl npuTsHKeHus st momenu 3emian PREMS00 (cm. ccpLiky),
HayuHasg OT ueHtpa 3emyd 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. VMizmepenus cmamuieckum spasumempom
dopma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. BeruucnauTh 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



rCOUCHTpHHCCKaﬂ IrpaBHTAllHOHHAA MOCTOAHHAA
GM = 398600.44 kn’/c?

2. BpUMCIUTE CPEHIO MIOTHOCTh IUIAHETHI MO €€ paanycy R M IMIaHETOUEHTPHUYECKOM
rpaBUTAIMOHHOMN MOCTOSTHHOM.
Pesynprar nmpencraBuTh B IENBIX KI/KYO. 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=§‘rrﬁ'3

§=M,/V )
OKpyrinuTh 10 HENbIX KI/M .

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

Tema 2.7. Hopmanvroe none
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Bprumcnute ans  cucteM (QyHIAMEHTAJIBHBIX IOCTOSHHbIX HopmanbHoil  3emin

CIIEYIOIINE TTapaMeTpPhl. 3alOTHATh TAOIUILYy M MPOCTABUTH (T/I€ HYKHO) 0003HAUYCHUE U CIUHUIIBI
U3MEPEHHUS.

Tabmana 2

Obdozpauenne | Eqpnanme

MATAAIOIYOCE

TIEpPEEIH SECLEHTPHCHTET

STHEEHHEIE SECHeHTPHCHTET

HOP!.IE[JE\HE\]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. AHomanvbHbIL NOMEHYUAT U DTIEMEHMbL AHOMANLHO20 N0
dopma KOHTpOJIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:

1. TloctpouTh Tpaduku 3IEMEHTOB AHOMAJIBHOTO TOJISI TPHU JIBIDKCHHHM BIOJNH OCH X B
nuanasoHe ot -3a 1o +3a ¢ marom 1 M Ha ypoBHe 3eMiu (Z=0).



Tema 2.9. Chepuueckue u waposvie Qhynkyuu, Mooenu epasumayuoOHHO20 nojsi 3emiu
dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUE
Bomnpocski/3ananus:
1. BbrurciuTh HOpMaIbHYIO BBICOTY MYHKTA MO €0 TeonoTeHIanbHoMy yucity C u mupore
METOZOM UTEPALUH.
Pesynbrar npencTaBUTh B IENIBIX METPAX.
1. 160
2.622
3.720
Brrunenurs HOpMA/IEHYH) BEICOTY ITYHKTA I10 €TI0
reoInoTEHIHAIBHOMY YHCITY C= W[] —Wu HIHpOTE METOJI0M
HTCpallHH.

1
HY =—C
¥Ym
PCBYﬂbTaT NpeacTaBHTEL B METpax ¢ TOMHOCTLIO 10 ILCIBIX.

HOPM&.I'[I:HY[O CHITY THMECCTH BBIMHCIIATH 11O [I]UPM}"J'IC

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

[TocTosuuele koadpunnents hopmynst ['enbmepra:
Ye = 978030 mIan
g = 0.005302
1 = 0.000007

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

Hrepaunn
0 HY©O = l C
Yo
1
1 HY(1) = C
Yo — 0.1543 HY(©)
2 HY(@) = ! C
Yo — 0.1543 HY(W)
3

2. BpuciuTh OpUTSHKEHHWE MapcUaHCcKoro ByJkaHa Onumiyc MOHC B TOYKE Ha €ro
BEpILHHE, cuuTasi ero koHycom Beicoto H = 21.9 km u auamerpom nopomssl a = 600 k.
OTBeT 3anucarh B rajiax ¢ TOYHOCTBIO JI0 LIEIbIX STUHUILL.

miorsocTs 2.9 r/em’ (GazansT)
G = 6.6743*10"® ea’/(r*c?) — rpaBuTanMOHHAS
HOCTOSHHAS

H
F—Z]’IG(SH(]_ - ﬁ)

3. I[aHO HU3MCPCHHOC 3HAUCHUC CHIIBI TAKCCTH Ha IIYHKTC, €ro mupoTa M BBICOTA.

Boruucnuts anomanuto byre. Pesynprar npeacraBuTh ¢ TO4HOCTBIO 10 LENbIX M ail.
[InotHocTs MOpPOA MpomeskyTouHoro citost & = 2.30 r/em’

HenonezoBate HopManeayio dopmyny [‘ensmepra
Yo = Ye (1+ Bsin® B — B, sin® 2B)
Koaddunmentsl HopManbHoii hopMyIIbL:

Yo = 978030 mI'an
B =0.005302
= 0.000007

BeprukansHEIH I‘p.‘:L:l:l~Iel~ITj—]:r = —0.3086 mI'a/M



an dy
Y =Yo" 34 H
Ags = g-v- 2nG6H
[IpuTskeHre TPOMEKYTOMHOTO CIIOA CYHTATH 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

Tema 2.10. Boicomwt u cucmemvl 861com
®dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUe
Bomnpocsi/3ananus:

1. BeruuciauTe nNpUTSHKEHUE TIOCKOMAPAIIIEIBHOTO CIIOS TOMOTpadruecKux Mace (TTAaCTUHBI
byre) nns mynkra ¢ Beicotoit H =201 m.
Pesynprar npeactaBuTh B MUJUIMIajgax ¢ TOYHOCTBIO A0 LEJIbIX €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=2nGSéH

2. JlaHsr:
U3MEpEeHHOE HUBeMUpHOe mpeBbimenue Ah Bions cexiun AB HuBenupHoro xona 11 kinacca
pUOTM>KEHHBIE BBICOTHI TYHKTOB A U B
3HAYEHUS] AaHOMAJIMM CHUJIBI TSDKECTH HAa KOHIAX CEKLIUU
3HA4YE€HUs HOPMaJIbHOW CHJIBI TSDKECTU Ha OTCUETHOM AIUIMIICOUAE Ul Touek A u B
Haiitn rpaBuMeTpHuYecKuEe IMOINpPaBKU 3a IEepexon K banTuiCKOM cHCTeME HOPMAJbHBIX BBICOT
(mompaBku Epemeesa) u ux cymmy f.

OTBert 3anucarh B LEJIbIX MIJITUMETPaX.

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)
Ym Ym

f Hcp



Tema 2.11. Haxoorcoenue anomanbHo20 nOmeHyuanla
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Insa nmyHKTOB A M B, pacnoioxeHHBIX Ha cpenHel mupore 55° HalWTH NpUOIMKEHHO
IIpUpAaIIeHUE CUIIbl TSHDKECTH, €CIM MyHKT b HaxonuTcs Ha 7.5 kM ceBepHee U Ha 30 M BhILIE, 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 cTaTUYECKOM I'paBUMETPE
. IPUCYTCTBYET BCETHA
. IOSABJIAIETCS IPA U3MEHEHUU CUIIBI TSKECTH
. IOSIBJISIETCS. TIPY U3MEHEHUH aTMOC(EpPHOro JaBJIeHUs UM TeMIIepaTyphl
. IOSIBJISIETCS. TIPU HAKJIOHE ITpubopa
. CBUJIETEJICTBYET O HEUCIIPABHOCTHU IpUOOpa

DN AWK =

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

1. Beruncnenue TPWIMBHOW TMOTpPaBKU (TBEPIABIN MPUIWMB) HA 3aJlaHHOM HWHTEpBaje s
nynkra: MUUT'AuK, ayn 92.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, 3auem ¢ oyenKou
Koumponupyemvie UJIK: 1IK-1.1 I1IK-4.1 I[IK-1.2 IIK-4.2 [IK-1.3 1IK-4.3 [IK-4.4
Bomnpocel/3ananus:

1. B uem 3akiodaercss METO KOCBEHHOW MHTEPIIONSIIIMA aHOMAITU B CBOOOTHOM BO3ayxe?
1. ITo kapTe aHOManMii B CBOOOTHOM BO3IyX€ HaXOAAT aHOMaNI0 byre
2. Ilo kapte anomanuii byre u BpICOTE MyHKTa HAXOAT aHOMAJIUIO B CBOOOTHOM BO3ITyXe
3. Ilo xapte anomanuii byre HaXoAsT MIIOTHOCTh 36MHOM KOPBI U BBICOTY IYHKTA

2. B yem paznuuue MEXJy CTaTUYECKHUMHU U JUHAMUYECKUMH METOJaMU MU3MEPEHUs CHUIIbI
TKECTH?
1. Cratndeckuii MeTOl MOXKET OBITh KaK a0CONIOTHBIM, TaK U OTHOCUTEIIbHBIM, & JUHAMUYECKUN —
TOJILKO OTHOCHUTENBHBIM, IIPY ATOM TUHAMUYECKAN OTHOCHUTEIBHBIA METO/I - CAMbI TOUHBII
2. JluHaMU9eCKUN METOJ] MOXKET OBITh KaK aOCONIOTHBIM, TaK M OTHOCHUTEIbHBIM, HO CTAaTHUYECKHH —
TOJIBKO OTHOCHUTEJIbHBIM, IIPU 3TOM OH TOYHEE, YeM IMHAMHYECKUN
3. Ob6a MeTona paBHOLIEHHBI IO BO3MOXKHOCTSIM, HO CTaTUYECKHUI METOJ MHOTOKPATHO YCTYIMaeT IO
TOYHOCTU JUHAMUYECKOMY

3. BriOepute BepHBIC yTBEPIKICHUS

1. CyMMa HUBEIHMPHBIX MPEBHIIICHUH 110 3aMKHYTOMY KOHTYpPY HE paBHa HYJIO B 00ILeM ciiyyae
2. CymMma npupalieHuil HOpMaJIbHBIX BBICOT 110 3aMKHYTOMY KOHTYPY BCET/Ia paBHA HYJIIO
3. Cymma npupanieHui reornoTeHIuaabHOrO YHUCia 10 3aMKHYTOMY KOHTYpPY BCEra paBHa HYIIIO



4. CyMMa rpaBUMETPUYECKHX MTONPABOK IO 3aMKHYTOMY KOHTYPY PaBHA HYJIO
5. Hu oiHO W3 yTBEpKACHUN HE BEPHO

4. BoibepuTe BepHbIE YTBEPKICHHUS:
1. YpoBeHHass MOBEPXHOCTb 3TO MOBEPXHOCTHh PAaBHOIO IMOTEHLMAa CWIbI TSHKECTH, U 3TO €CTh
MOBEPXHOCTH JTFOOOTO CIIOKOMHOTO BOJ0éMA
2. YpoBeHHasi HIOBEPXHOCTh 3TO MMOBEPXHOCTh MOPEH M OKEaHOB, €€ MOXKHO YBHUJIETh TOJIBKO C Oepera
WIHM B OTKPBITOM MOpe
3. VYpoBeHHass MOBEPXHOCTb 3TO BOOOpa)kaemasi IOBEPXHOCTb, NEPHEHIUKYISIPHAs CHIOBBIM
JIMHUSAM, T1I09TOMY €€ YBUJIETh HEJIb35
4. YpOBEHHOI MOBEPXHOCTBIO SBJISIETCS IOBEPXHOCTH JKUJKOCTH B BaHHE, COCYAE UM EMKOCTH.

5. BeUHMCIUTh HOPMAIBbHYIO BBICOTY IYHKTA MO €r0 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
PCBY.’II:TaT npeacTaBHTh B MCTpax ¢ TOYHOCTBHD M0 LCIIBIX.

HopmanbHyio cHITy TSKeCTH BRIMHCIATE M0 (opMyie

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
1
1 HY(1) = C
Yo — 0.1543 HY(©
2 HY(@) = ! C
Yo — 0.1543 HY(W)
3

6. BplunciuTh NpPUTSHKEHUE MapcUaHCKoro ByiakaHa Onmmnyc MOHC B TOYKE Ha €ro
BEpILHHE, cuuTas ero Konycom Bbicotoid H = 21.9 km u quamerpom nogomssl 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 O0JIbIIe cpeaHelt cuitbl 3eMHOro puTshkeHus (980 Ia).



Otser JIaTh B BHJIE IIEJI0H YacTH OTHOIICHHS

(FCa'r / FBEM)-
Pamuyc nnaners: Catypu R = 58232 km

Cpennsas miotHoets Carypaa d = 0.687 r/cm3

8. BBIYHCITUT TPUTSHKEHHE TIOCKOMAPAIIIEIIBHOTO CJIOS TOMOTpaduiIecKuX Mace (IIaCTHHBI
byre) nns mynkra ¢ Beicotoit H =201 m.
Pe3ynprar npeactaBuTh B MUJLIMTajlax ¢ TOYHOCTBIO JO LENBIX €AUHUILL.
1.19
2. 10
3.2
Cpennss iotHocTs niopoa 6=2.30 r/cm3.
G = 6.6743*10"° em’/(r*c’ ) — rpaBUTaLHOHHAsS

MOCTOSIHHAS
Fs=2nGS&H

9. BRIUMCIUTH 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 eIUHUL).
1.6
2.56
3.569

rCOL[CHTpH‘-ICCKaSI IrpaBHTAllHOHHAA MOCTOAHHAA
GM = 398600.44 kn’/c?

10. BpuucnuTh CpeHIO MJIOTHOCTh IUIAHETHI MO €€ paauycy R M miiaHeTOLeHTpUYECKOM
IPaBUTALMOHHON ITIOCTOSTHHOM.
Pesynbrar npeacTaBUTh B LIENBIX KI/KYO. 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=§1tﬂ’3

§=M,/V )
OKpyrinuTh 10 HENbIX KI/M .

11. T'eonoTeHIIMAIBLHOE YHUCIIO DTO:
. BeicoTa myHKTa B HOPMaJILHOM I10JI€
. PaBHOCTB IIOTCHIIHAJIOB MG)KI[y KBa3urconaomM nu OTC‘-IéTHI:IM SJITUIICONI0M
. PaBHOCTB IIOTCHIOIHAJIOB MG)KI[y Ha4YaJIOM CYC€Ta BBICOT U HYHKTOM Ha HOBerHOCTI/I 3GMJII/I
. PaBHOCTB IIOTCHIIHAJIOB MG)KI[y Ha4YaJIOM CYE€Ta BBICOT U I'€COUA0M
. PaBHOCTB IIOTCHIIAJIOB MG)KI[y Ha4YaJIOM CYE€Ta BBICOT U KBA3UTCONUIOM
. PaBHOCTB IIOTCHIIHAJIOB MG)KI[y OTCUCTHBIM JJIJIMTICOUAOM U HyHKTOM Ha HOBerHOCTI/I 3€M.III/I

AN N AW

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

NN AW

13. JlaHO W3MEpEHHOE 3HAa4€HUE CHUJIbl TSKECTH Ha MYHKTE, €ro IIUpOTa W BHICOTA.
Brruncnute anomanuto byre. Pe3ynbrar npeacTaBUTh ¢ TOUHOCTBIO 10 HEAbIX MI .

[LnoTHOCTE MOpOJ, IpoMekyTOUHOTO 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

14. JlanHsr:
M3MEpPEeHHOE HUBeNIHpHOE npeBbiieHrne Ah Bnons cexiuu AB auBenuproro xona Il kinacca
MPUOJIMKEHHBIC BBICOTHI MYHKTOB A 1 B
3HAYEHUS aHOMAJIUU CHUJIBI TSKECTH Ha KOHLIAX CEKIUU
3HAYEeHUS HOPMaJIbHOU CHIIBI TSDKECTU Ha OTCUETHOM AIUIUICOuAE 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 MUJUIMMETpPAx.

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

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

_ (g —Y)cpﬂh _ Yoz — Yoa)

f
Ym ¥m

He,

15. Ins mynkroB A u b, pacnonokeHHBIX Ha cpeaHeil mmpore 55° HaWTH TPUOTMKEHHO
MpUpalIEHUe CUIIbl TSHDKECTH, €ciii MyHKT b HaxomuTces Ha 7.5 kM ceBepHee W Ha 30 M BbIlIE, YEM
MYyHKT A.

OTBeT 3anucarh B LHEJNbIX MUJUIATANIAX.

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

16. [lpeiid B cTaTndecKkoM TpaBUMETpE
. IPUCYTCTBYET BCETa
. TIOSIBJISIETCSI TIPY U3MEHEHUH CHJTBI TSDKECTH
. TIOSIBJISIETCST IPY M3MEHEHUH aTMOC(EpPHOTO JTABICHUS HITH TeMIIepaTyphl
. TIOSIBJISIETCSL IPY HAKJIOHE TTprOopa
. CBUJICTEJIBCTBYET O HEUCIIPABHOCTH TIPHUOOpa

DN AWK =

17. Kakoii meton (aOCONIOTHBIM WIJIM OTHOCUTEIBHBIM) IO3BOJISET OMPENEISATh IOJTHOE
3HAUEHHUE CUJIBI TSKECTH?

OtBeT OJHUM CJIOBOM - IIPpUJIAraTCJIbHBIM MY>KCKOI'0 poaa

18. Ilo W3BEeCTHBIM 3HAYEHUSM aHOMAJIMH B CBOOOJTHOM BO3AyXe M aHOMajauu byre mis
IPaBUMETPUIECKOTO MYHKTA HAWTHU IUIOTHOCTH O MPOMEKYTOYHOTO CJI0SI 3€MHOM KOPHI (B I/Ky0. CM),
KOTOpasi UCIIOJIb30BaJIach NMPHY BHIYUCICHUH aHOMaInu byre.

OTBeT 3amucarh 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 ml"an
Bricora nyukra H = 601 M
Agg =g —v — 2nG6H
Vkazanue: [IpuTsiKeHne ciios CUNTAaTh Kak:
2nGSH = 0.04198H mlan
PesyibTaT OKPYIIIHTB J10 LEJIBIX I/CM’

19. Ilo xoopauHaTaM rpaBUMETPUUYECKOTO ITYHKTA U U3MEPEHHOMY 3HAYEHMIO CHIIBI TSHKECTH
BBIUMCIIUTH 3HAYCHNUE aHOMAJIMH B CBOOOHOM BO3yXE g-Y.
Pesynbrar npecTaBuTh C TOYHOCTHIO 10 LenbIX Ml a.
JUis BBIUMCIIEHHS HOPMAJBHOM CHIIBI TSDKECTH MCIOJB30BATh I1apaMETPbl HOPMAJIbHOIO IOJIS
I'CK-2011. HopmaibHbIi BEpTUKAIBHBINA TpagueHT npuHATH -0, 3086 mI an/m.
1.22
2.-28
3.79

b=a(l—-a)

y.acos? 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
Ye = 978032.696 ml'an
Yp = 983218.646 mI'an

KOOp,E[[r'lHaTb] IIYHKTA H 3Ha4CHHUC g

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



20. Cxonbko cepruuecKkux TapMOHMK (BJIEMEHTapHBIX cheprueckux (QyHKIHIA) COAEPKUT
cepuyeckast QyHKIMA cTeneHu n = 37

21. ToyHOCTH COBPEMEHHBIX MOJIEBBIX CTATUHYECKUX TPABUMETPOB COCTABIISET
. necsatku ml an
. eHUILIBI M1 an
. necsteie Ml 'an
. €IUHULBI U TeCITKU MK an
. necsteie MKl an
. cotble MKl an

AN DN BN W

22. CKOJBbKMMU TTapaMeTpamMu 3a1a€TCsa 3EMHOM SJUTUIICOU] BpaLICHUS ?
A) JIBymsi: GomnbIasi HOIyOCh U CKaTue
B) Tpewmsi: 6osnbiast moayoch, Masiasi TIOIyOCh U CKaTue
C) YetsippMsi: 60bIAst TOTYOCH, MaJlasi OMYOCh, CKATHE U DKCIICHTPUCHUTET
D) Hu onun BapuaHT He BEpeH

23. Kakoe uncio OJIMKe BCETO OMUCKHIBAET CKATHE 3EMHOI0 JJUIHIICOMUIA?
A) 1:50
B) 1:300
C) 1:5000
D) 1:15000

24. Kak Ha3bpIBa€TCs yroji MEXKIy HOPMaJbl0 K MOBEPXHOCTH SJUIMIICOMIA U TUIOCKOCTBHIO
sKBaTtopa’?
A) T'eoxesnueckas BbICOTa
B) Hopmasnbnas BeicoTa
C) l'eonesnueckas mupoTa
D) Hu onuH BapuaHT HEe BEpeH

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

26. Yto Takoe reome3zndeckas Bpicora?

A) PaccrostHue 1o HOpMaJIM MEKTy TOYKOH M TUIOCKOCTBIO IKBaTOpa
B) PaccTosinue mo HopMau MEXIy TOYKOW U TTOBEPXHOCTHIO AILITUTICOMIA
C) PaccrosiHue o HOpMaJIM MEK/Ty TOYKOH ¥ TTIOBEPXHOCTBIO T€OHIa
D) PaccrostHue mo HOpMaJId MEKTy TOUYKOH M TIOBEPXHOCTHIO 3€MJTH
27. I'me npoXouT IJIOCKOCTh EPBOIO BepTHUKaa?
A) IlapannenpHo MIOCKOCTH MEpUIUaHA
B) Bronb HOpManu K 3JIMICOU Y, MEPIICHIUKYISIPHO TNIOCKOCTH MEpUIUaHa
C) IlapamnenbHO KacaTeabHOM IUJIOCKOCTH K TOBEPXHOCTU DIUIMIICOMIA, MEPIECHIUKYISIPHO
MJIOCKOCTH MEpUJIMaHa
D) Hu onuH BapuaHT HE BepeH
28. I'ne mpoxoaut och X reoleHTPUIECKOM CUCTEMbl KOOPAUHAT?
A) TlepneHAUKYASIPHO MIIOCKOCTH HYJIEBOTO MEpUIMaHA
B) ITox yrimom 90 rpamycoB K MJIOCKOCTH 3KBaTOpa
C) Baonb nepecedeHus HyJIeBOro MEpUIMaHa C MIOCKOCTBHIO SKBATOpa
D) Bronb ocu BparieHus: 3emin
29. Kakotii ropoa Poccun pacrionoken Onrke BCero K MEPHARAHY, COAepKameMy och Y ?
A) Kazanp
B) ExarepunOypr
C) HoBocubupck
D) KpacHosipck



E) Xabaposck
30. Uto Takoe acTpoHOMUYECKasl IUPOTA?

A) Yron Mex 1y OTBECHOU JTUHUEH U HauyaJbHBIM MEPHIMAHOM
B) Yron mexmy oTBeCHO# JIMHUEH U HOPMAJIBIO K AJUTUTICOUTY
C) Yron Mex 1y OTBECHOM JIMHUEH U TIJIOCKOCTHIO AKBATOPA
D) Yron Mexy OTBeCHOM JTUHUEH U OCBIO BpallleHUsT 3eMITH
31. Kyna HamnpaBiieHa cuia TshKecTu?
A) B uentp macc 3emnu
B) IlepnieHauKynasipHO TIOCKOCTH SKBAaTOpa
C) llepnenauKyasipHO KacaTeJIbHON MIIOCKOCTH K TOBEPXHOCTH AILTUIICOUIA
D) Bnonw oTBeCHOM TUHUHK

32. Yto Takoe II0CKOCTh ACTPOHOMHUYECKOTO MepuaraHa?

A) ITnockocTh, mapajuiebHast OCH BpallleH!s 3eMJIN M COAepIKaIasi OTBECHYIO JTMHHUIO
B) [TnockocTs, mapanienbHas OTBECHOM JIMHUM U COZIEpIKaliasi OCh BPAIICHUsS 3eMITH
C) [TnockocTh, coaeprkaiias HOpMallb K SJUIMIICOUTY W OCh BpaIlleHUs 3eMIIH

D) ITnockocTh mepBOro BepTHKajia

33. Haiigure cuny TsokecTd g = F Ha MOBEPXHOCTHM HEBpaALIAIOMIETOcss 3€MHOro Inapa
pamuycoM R = 6371, 2 kM, oTBeT BbIpazute B M/c2. BriGepute Hanbonee OMM3K0e YuCio:
A) 0.0098206
B) 0.14460
C)9.82
D) 981.3
34. HaiiquTe cpeaHioro ToTHOCTE 3emun O (kr/m3) BeiGepure Hanbosee OM3Kkoe YncCio:
A) 840
B) 2400
C) 5500
D) 11000

35. Ilo yrmoBoii ckopoctu BpamieHuss ® = 7, 29%10-5 [c-1] mis cdepuueckoit 3emiu
panuycom R = 6371, 2 kM BBIYHCIUTE 3HAYCHHE LEHTPOOESKHOW CUibl Ha 3kBarope (B lamax).
Bribepure Hanbonee 6:113K0€ YUCIIO:

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

36. Kakyto 10110 B MpPOLIEHTaX COCTABISAECT WU3MEHEHHUE CWIIbI TSKECTH MEXIY IMOJIOCOM M
AKBATOPOM OT IOJTHOW BeM4YuHBI g7 BriOepure Hanbosee OIM3Koe 3HAUCHUE:
A) 5%
B) 7%
C) 0.7%
D) 15%
37. Ha xaKy1o BBICOTY HYXHO MOJHATHCS, YTOObI BUANMOE YMEHBIICHUE CUIIBI TSKECTH OBbLIO
paBHO cyMMapHOMY JeircTBUIO JIyHbl u ConmHua?
A)0.52m
B)52wm
C)52m
D) 520 m
38. IIpon3BoaHas MOTEHIIMAJIA 110 MPOU3BOJILHOMY HAMPABJICHUIO paBHA
A) Hymo
B) Kocunycy yrmia HanpaBiaeHUs
C) Bekropy cuisl
D) Ilpoekuuu BeKTOpa CUJIbI Ha HAIPaBICHUE



7 cemecmp, JK3ameH
Konmponupyemvie H/K: IIK-1.1 I[IK-4.1 IIK-1.2 IIK-4.2 IIK-1.3 [IK-4.3 [IK-4.4
Bomnpocsei/3ananus:

1. Pa3zBuTHe npeacraBineHuii o purype 3emiu: map, SJTHICON I, reons. Pusndeckas
oBEpXHOCTh 3emiid. CUCTEMBI KOOPIMHAT.

2. Ucropus rpagyCHBIX U3MEPEHUN

3. Cuna TspkecTH M e€ noteHuuan. Pacnpenenenue cumsl Tsbkectd Ha 3emiie. CBOMCTBA
MOTEHITHATA CHIIBI TSDKECTH M 00JIaCTh €ro CYIIeCTBOBAHUS. YPOBEHHAsI ITOBEPXHOCTh

4. 3aKOH U3MEHEHUS CUJIBbI TSHKECTH Ha IOBEPXHOCTHU OJHOPOJHOTO 36MHOT0 IIapa.
BeprukanbHbIi 1 TOPU3OHTAIBHBIA IPAJUEHTHI CUIIBI TSKECTU

5. Topu3OHTaIBHBIA M BEPTUKAJIbHBIA T'PAIUECHTHI CUJIBI TSKECTH. BTOpbIE MpPOU3BOAHBIE U
ux
€IMHULIBI U3MEPEHUsI- STBEII.

6. PaccTosiHue Mex1y ypOBEHHBIMH [TOBEPXHOCTSIMH MOTEHLIMAJa CUIIBI TshkecTH. CusoBast
JIUHUS, OTBECHAs JINHUS

7. Cuna tsrotenusi (mpUTsDKeHHs)) W e€ moTeHnuan. lloreHuuan marepuanbHOM TOUKH,
¢buznueckuii cMbIch oreHIana. CBONCTBA MOTEHIIMAIA TSITOTEHUS

8. I[loreHmman TIroreHuss 00bEMHBIX MACC M €r0 CBOMCTBA

9. [IpuTsHkeHNEe OJHOPOTHOTO AUCKA U IMHHApa. [IpuTshkeHre 0€CKOHEYHOTO TIII0OCKOTO U
MJIOCKOTIApasuIeIbHOTO ciost. OgHOpOIHOE TT0JIe

10. [ToTeHman 1 cuiia NPUTSHKEHUS] OTHOPOAHOM chepbl M OTHOPOAHOTO IIapa BHYTPHU U
cHapyku. CBOMCTBO HENPEPHIBHOCTU NIOTEHIMANA U CHIIbL. BTopas nmpousBogHas
MIOTEHI[MaIa OAHOPOIHOTO IIapa.

11. AGcomoTHBIE U3MEPEHUSI CUITBI TSHKECTH OAJUIMCTHYECKUM METOJIOM. ATOMHBIE
rpaBuMeTphl. Cxema 0aTMCTUYECKOTo rpaBuMeTpa. MIcTOUHNKH OMIMOOK M MOTIPaBKU METOa

12. Cxema 4yBCTBHUTEIBHON CUCTEMBI CTaTHYECKOTO TpaBUMETpa. ACTa3UpOBAHUE.
[IpeumyiiecTBa U HEAOCTATKH TPABUMETPOB.YCTPOMCTBO CTAaTMYECKOrO rpaBUMETpa. M CTOUHMKH
OLIMO0K

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

14. I'paBuMeTpUYeCKuii peiic u ero oopaboTKa.

15. BTopble mpou3BOAHBIE MOTEHIMANA CHIIBI TSKECTH, UX (PU3NYECKUI CMBICT U CIOCOOBI
n3MepeHus. KpuBusHa cuiioBol JMHUM U KPUBHU3HA YPOBEHHOM MOBEPXHOCTH, UX CBSI3b CO BTOPHIMU
IIPOU3BOJHBIMU ITOTCHIMAIA



16. TouHocTs rpaBUMETpUUECKHX KapT. lIpsAMas m KOCBEHHas MHTEPIIONALMS aHOMAJIUM B
CBOOOTHOM BO3ITyXE€.

17. l'apmonnveckne GyHKIMU U UX cBoMcTBA. CBOMCTBA MOTECHIIMANA TATOTCHHSI. YpaBHEHUS
Jlarnmaca u Ilyaccona.

18. l'apmonudeckue GyHKIMH U UX CBOMcTBAa. CBOWCTBA MOTEHIIMANA TATOTEHUS. YpaBHEHUS
Jlannaca u Ilyaccona.

19. HopmanpHoe mone u (QyHIAaMEHTAIbHBIE TEOJE3NUEeCKUe TMOCTOsSHHBIE. CBs3b
TreOMETPUYECKUX U (PU3NUECKUX MTapaMeTpOB.

20. I'eomeTpust HOpManbHOrO noist. KpuBU3HA CUIIOBO JIMHUU U YPOBEHHOM MOBEPXHOCTHU
HOPMAaJIbHOT'O TIOJIS

21. CsoiicTBa aHOMaJbHOro ImoTeHIHANa. CBSI3b DJIEMEHTOB AaHOMAJLHOIO IO C
aHOMAJILHBIM ITOTEHIHAIIOM.

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

23. CBoiicTBa aHOMaJILHOIO NMOTeHIMaNa. [loHsiThe KpaeBoy 3a1a4u U KPaeBOro YCIOBHA.
Buel kpaeBbix 3amay.

24. Tlonmunombl Jlexxanapa u ux cBoiicTBa. OpTOroOHaJIBHOCTH IOJIMHOMOB JlexaHnpa.
KBanpat Hopmbl. Paznoxkenne npon3BoiabHON GyHKIMM 10 Oa3UCHBIM MOJTMHOMaM Pn.

25. Psan Jlanmaca. Cepuueckue pynkuun. Kiaccudukanus cheprudeckux rapMOHUK

26. PaznoxxeHue moreHnyana TAroTeHUs B s Mo mapoBbiM GyHKIHsIM. CTOKCOBBI
MOCTOSTHHBIE

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

28. AnomanpHbIi moTeHmuan B CrtokcoBoM (cepuueckom) mnpuOmmKeHun. Psan
Crokca.@opmyinbl Ctokca 1 Benunr-Melinnca

29. Cucremsl BbicoT. OpToMeTpHrueckas BeicoTa. HopmanbHas BeicoTa. Temtypoun.
KBaszureounn

30. CyMma mnOpeBBbIIIEHWA 3aMKHYTOTO HHUBEJIHUPHOIO TMOJUTIOHA. ['paBUMeTpuyeckue
MOTPaBKH B HUBEJUPHBIE MPEBbIIIEHUs. Pa3HOCTh HOPMANIbHBIX BBICOT Ha Oeperax Bogoéma

31. I'paBumeTpuueckas (IojiHas U MECTHAs) U aCTPOHOMO-T€0/Ie3UUYeCcKasi aHOMaJUsl BHICOTBHI.
CyTHUKOBOE HUBEJIUPOBAHUE

32. I'paBUMETpUUECKOE U ACTPOHOMO-T€OJE3MYECKOE YKJIOHEHHE OTBECa U  €ro
COCTaBIIAIOIINE



33. Moaenu rpaBUTaliMOHHOTO 110718 3eMin. CTeneHp U paspenieHue. MIcCTOUHUKY TaHHBIX.
3aronoBok U copepkanue (aiina gfc
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