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Pa3padoruukmu:
Honent kadenps! ['eonesun, k.T.H. KpaBuyk 1. M.

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

Ne 000005611 Crpanura 2 u3 13



Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)

Ne 000005611 Crpanura 3 u3 13



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

I_ICJII: OCBOCHUA NUCHUIUIMHBI - KOMIIJICKCHOC OCBOCHHC CTYACHTAMU HPHUHIHUIIOB
KOOPpAWHATHBIX onpe;[eneHHﬁ CIIYTHUKOBBIMU MCTOAaMHU U CPCACTBAMU B I'COAC3UU U TOHOFpa(bI/II/I

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- OCBOeHHE pabOThl CO CIYTHUKOBOM ammapaTypoid BO BCEX JOCTYIHBIX pEXUMaX, HaBbIKAMU
00pabOTKHU Pe3yJIbTaTOB MOJIEBBIX U3MEPEHUH B CIIEUATU3UPOBAHHOM MPOTPAMMHOM 00€CIIEUEeHUH,
HaBbIKaMU MpeACTaBIeHUS HHPOPMAIINH, TOTyUYEHHOU B pe3ysbTraTte 00paboTKH, B 3aJaHHOM BU/IE;

- (opMHpOBaHUE TMOHATUN MO TEOPHUHM KOOPAMHATHBIX ONPEAETICHUN CITyTHUKOBBIMH METO/AMH,
cUCTeMaM KOOpJMHAT H WX KOPPEKTHOM IpeoOpa3oBaHMM, HOPMATHUBHBIX TpEOOBAHHUSAX,
COIIPOBOX/IAIOUINX MPOU3BOACTBO Pa0OT CIIyTHUKOBBIMH METOJAaMM, OCOOCHHOCTSM CO3JAHHS H
Pa3BUTHS IJIAHOBBIX M BHICOTHBIX CETEH «KIIACCUYECKUMI» METOIaMH, TEOPHIO CHCTEM KOOpAMHAT U
UX TpeoOpa3oBaHUE, TEOPUIO CHUCTEM BBICOT M HUX IpeoOpa3oBaHWE, MPUHIMIIBI CO3AAHUS U
pa3BUTHS CETEH CIYTHUKOBBIMH METOIAMH, MPUHIUIBI YPABHUTENBHBIX BBIYMCICHUHA B CETAX
MPOCTPAHCTBEHHOM TpHUIIATEPALIUH ;

- ¢QopmupoBaHue yMeHHH OIeHHBATh A(PPEKTUBHOCT, M MPUEMIIEMOCTh HCIIOIH30BAHUS
CIIyTHHKOBBIX METOJIOB JUISl PEIICHUS MOCTaBICHHBIX 3ajlad, COCTABIATH HPOEKT MPOU3BOACTBA
pabot ¢ yuyeTtoM TpeOOBaHUN HOPMATHUBHBIX JIOKYMEHTOB, IUIAHUPOBATH CITyTHUKOBBIC HAOIIOICHHUS,
BBIMOJIHATE OOpabOTKY CIIyTHHKOBBIX HAONIOACHUH, BBIOIHATH YpaBHUBAaHUE pE3YJIbTATOB
BBIUMCIICHUH, MOJTYYCHHBIX B pe3yibTare 00paboTKK 0a30BBIX JIMHUM, BHIMOIHATH MPEOOpa3OBaHUs
KOOpAMHAT TOYEK B PA3IUYHBIX CHUCTEMAaX, BBIMOJHATH OIICHKY TOYHOCTH U KauyecTBa MPOBEIEHHBIX
pabor .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

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

[IK-12.1 Bemonasier reoae3udeckoe obOecnedenne [JIOHACC u muddepeHmmanbHbIX
MIOJICUCTEM

3namo:

[IK-12.1/3u6 Ilopsaok, pernamMeHT W o¢HIMaIbHbIe HOPMAaTHBHbBIC JOKYMEHTBI IS

dbopMupOBaHUs U HAIMIPABIICHHUS 3aIPOCOB HAa MPEIOCTABICHUE JAaHHBIX, MOTYYCHHBIX Ha
OCHOBE PE3yJIbTaTOB KOCMUYECKOM €SI TEIbHOCTH

Ymems:

[TK-12.1/¥YMm6 CoctaBnsaTh ouIMaibHbIe 3apOCh Ha MOTy4YeHHEe KOCMUYECKUX JaHHBIX
B COOTBETCTBMM C YCTAQHOBJICHHBIMH TpEOOBaHMAMU M HANpaBlsATh HUX B
UH(POPMAITMOHHO-aHATUTHYECKUE 1 MOHUTOPHHIOBBIE CUCTEMBI

Braoems:

IIK-12.1/HB6 HaBblkamMu Ae7I0BOM mepenucku U OGOpMIICHUS JOKyMEHTAIMU IS
B3aMMOJICUCTBHS C MOCTAaBUIMKAaMHU JaHHBIX U ONEPATOpPaMU MOHUTOPHHIOBBIX CHUCTEM
Pa3JIMYHBIX YPOBHEU

[TIK-12.2 Onpenenser npelM3uOHHbIE TPABUTAIIMOHHBIE COCTABJISIOIINE
3name:

[IK-12.2/3u6 Mertoasl cOopa, TmEpBUYHONM OOpaOOTKM, CHCTEMAaTU3alUH |
KaTaJOTU3allMM  JaHHbIX, TIOJIYYEHHBIX Ha OCHOBE pE3yJbTaTOB KOCMHYECKOM
JeSITeTbHOCTH

Ymems:
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[IK-12.2/YM6 BbBINONHATE KOMIUIEKCHYIO OOpabOTKYy KOCMHUYECKHX TI€0Ie3MYECKUX
JAHHBIX, BKJIIOYAst X IPeoOpa30oBaHue B 3a/JaHHBIC CUCTEMBI KOOPIUHAT.

Braoems:

[1K-12.2/HB6 HaBblkamu pabOTBI CO  CHEHNUATU3UPOBAHHBIM  TI'EOJAE3MUYCCKUM
MIpOrpaMMHBIM oOecrieueHneM I 00paOOTKM KOCMHUYECKHMX JaHHBIX, METOIaMH HX
BHU3YaJIU3aINH

[1K-12.3 Pa3pa0arbiBaeT TEXHOJIOTMH KOOPAMHATHO-BPEMEHHOTO W  HABUTAIMOHHOTO
o0ecredeHus: TepPUTOPHA

3Hamo:

T1K-12.3/317 MeTonbl U TEXHOJIOTHH KOMILIEKCHOIO I'€0Ie3UNYECKOr0 aHaIn3a JaHHBIX
Ymems:

[IK-12.3/Ym7  IlpoBomuTh  MareMaTH4ecKyl0  00pabOTKy W  HHTEpPHpPETAIHIO
reoJIe3MUECKUX JTAHHBIX JJIs PEIICHUs 3a]1a4 BBICIIEH reo1e3un

Braoems:

[1K-12.3/HB7 HaBblkaMu TPUMEHEHHS  CHCIHATM3UPOBAHHOTO  MPOTPAMMHOIO
ofecrieueHus MJi1 KOMIUIEKCHOTO aHaju3a M OIEHKHM TOYHOCTH Te€0/Ie3MUECKHUX
W3MEPEHUN.

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Moxynb) b1.B.06.JIB.01.01 «I'moGanbHple HaBUTAITMOHHBIE CITyTHUKOBBIC CHCTEMBD»
OTHOCHUTCS K (hOpMUpYeMOM ydyacTHHUKaMU 00pa3oBaTelbHBIX OTHOLIEHHHM 4acTh 00pa30BaTesIbHOM
MporpamMMBbI M B3ydaeTcs B cemectpe(ax): 6.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

C

JbHas paboTa

HaumenoBanue pazaena, TeMbl

1€ 3aHATHUS
<ME 3aHATHUS
bI€ PE3yIIbTATHI
‘00THECCHHBIC
11 OCBOCHUS

3
%
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Pasnen 1. CnyTHHKOBBIE 144| 28| 56| 60| IIK-12.1

HAaBUTallHOHHBIE CUCTEMbI IIK-12.2

Tema 1.1. Beenenue 6 2 4| IIK-12.3

Tema 1.2. Cuctemsl KoopauHAT U 20 2 &l 10

Bpemenu B CPHC.

[IpeoOpazoBaHue KOOpAUHAT U

BBICOT.

Tema 1.3. [IpuHIMnbBI co3naHus U 6 2 4

pa3BUTHUS CETEH KIIACCUYECKUMU

MeToAaMu

Tewma 1.4. [IpuHIIMTIIBI CO30aHUS 1 6 2 4

pa3BUTHS CETEH METOJIAMH,

OCHOBAHHBLIMHU Ha UCIIOJb30BaAHUH

CPHC

Tema 1.5. MeToapbl CITy THUKOBBIX 10 2 4 4

HaOJIIONEeHUI

Tema 1.6. UcTOYHMKH OIIHOOK B 6 2 4

CITyTHUKOBBIX OTIPEICICHHIX

Tema 1.7. [loneBbie u3mMepeHust 43 8| 20 15

Tema 1.8. Kamepanbnas 47 8| 24| 15

obOpaboTka

Hroro 144| 28| 56| 60

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

Pazoen 1. Cnymnukogvie HagU2auyuUOHHbBLE CUCHEMDbL

Tema 1.1. Beeoenue

[Ipenver u 3agaun nucuuIUIMHBL. OCHOBHBIE MOHSTHS, TEPMUHBI U omnpeneneHus. HasHauenue u
MPUMEHEHHE CIYTHUKOBBIX TeXHoioruid B Tomorpaduu. IlepcriekTuBHBIE HaIpaBlICHUS.
[TpocTtpancTBennas tpunarepaius B CPHC. Ctpykrypa rtob6aibHBIX CUCTEM TO3UITMOHUPOBAHMS.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

Hannune xoHcekTa JeKIUNi

Tema 1.2. Cucmemot koopounam u epemenu 6 CPHC. Ilpeobpazosarue koopounam u 6blcom.
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OOmme cBemeHUsT O CHUCTeMax KOOpAMHAT. [IpUHIMIIBI MOCTPOCHUS TEOLEHTPUUYECKUX,
KBa3UICOLICHTPUUECKUX  CUCTEM KOOpAMHAT. I'eonesnueckue CHUCTEMBl  KOOpAMHAT.
Tononenrpruyeckue cucremsl koopauHar. IIpoexkuun I'aycca-Kprorepa u UTM. MexnyHaponHbie
CUCTEMBI OT4eTa U KOOpAWHAT. Tumbl BpeMeHHU. Poib BpeMEHU B CIyTHMKOBBIX OIPENCIICHHUSX.
CTpyKTypa CHYTHUKOBBIX CHTHAJIOB. DQeMepHIbl, UX BUIbl U Ha3HAYeHHUE. TOMOIEHTPUUECKUE
cucteMbl kKoopauHaT. Llean wu 3agaum mpeoOpa3oBaHUs KOOpAMHAT W BBICOT. HopmaruBHBIE
JNOKYMEHTBI, periameHTHpyromue ucnons3oBanne CPHC wu cucrem KoopAaMHAaT U BBICOT.
[IpeoOpa3oBanue NPOCTPAHCTBEHHBIX MPSIMOYTOJIBHBIX, T€OAE3MYECKUX U IUIOCKUX KOOPIWHAT.
[IpeoOpa3oBanue MeXAy pa3HOTHUIIHBIMM CHCTEMaMU KOOpAMHAT. KanuOpoBKM MECTHOCTH U
JOKaJbHBIX TpeoOpa3oBaHuil. IlpeoOpazoBaHus MEXIy TeOJE3UYECKMMU M HOPMAJIbHBIMHU
BbicoTaMu. OnpeneneHne HOPMaJbHBIX BBICOT C IOMOLIBIO CIYTHUKOBBIX MeTonoB. llonsarne
TeOn/1a, KBa3UI€ON/1a, TEILUIyPOUIa U AHOMAJIUU BBICOT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Tema 1.3. [lpunyunvl co30anus u pazeumus cemetl K1accuiecKuMu mMemooamu

[IpuHIIMTIBI cCO3MaHusl CETe TPUAHTYJALIMU U MoIuroHoMerpur. I'pagycHeie nsmepenus. Ucropus
paseutust ['TC (I'ocymapctBennoit I'eomesnueckoit Cern) u 'BO (I'maBHOM BBICOTHOW OCHOBBI)
KJIaccuyeckuMu Mertoaamu. OmnpexaeneHue mnapameTpoB siumuncouga Kpacosckoro. CucteMbl
koopauHat CK-42, CK-63, CK-95 u ux 3HaueHne 1 0COOCHHOCTH CO3JIaHUs U pa3BUTH. banTuiickas
cucrema koopauHar 1977 roma. @yTmToku. MeToapl oOmpeneneHus OTMETOK BBICOT ITYHKTOB
TPUAHTYJSIIUU U [TOJIMTOHOMETPHH.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa €Ki

Tema 1.4. Ipunyuner coz0anus u pazeumus cemetl Memooamu, OCHOBAHHbIMU HA UCHONb308AHUU
CPHC

Konuenuus pa3BuTHs ceTell CyTHUKOBBIMH METOAAMH M €€ OTJIMYMs OT KOHLEMIUHU MOCTPOCHUs
KiaccuueckuMu metomgamu. Hasnadenwe w mpunnmnbsl noctpoeHus DPAI'C (DynmameHTanbHON
acTpoHomo-reone3ndeckoit cetn), BI'C (BricokoTouno# reone3ndeckoit cetn) u CI'C (crmyTHHUKOBas
reoje3nyueckas cerb). HecormacoBaHHOCTH, BO3HMKAIOIIME IPHU COBMECTHOM HCIOJIb30BaHUU
KJIACCUYECKUX U CITyTHUKOBBIX MeTO/N0B. OObenuHeHUe ceTei, MOCTPOEHHBIX C UCMOIb30BAHHEM
CIYTHUKOBBIX U KJIACCHYECKUX METOIOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa JeKIUN

Tema 1.5. Memoowl cnymuuxogvlx HabOI00eHull

AOCOIOTHBI W OTHOCHUTENIbHBIH METOJbl CITyTHHKOBBIX HaONrofeHuid. [IpMHIMI H3MEepeHHs Mo
kogaM. CriocoObl pa3perieHus: KoJJOBOM HEOAHO3HAYHOCTH. ATMaparypa, UCIOJb3YIOIas KOIOBBIE
m3Mepenus. [lpuHmun wu3Mepenuss mno ¢asze Hecymei. CnocoObl  pasperieHus  (ha3oBoi
HEoJHO3HaYHOCTH. DPOpPMHUpPOBaHKE U 3HAYEHUE NIEPBBIX, BTOPBIX U TPETHUX Pa3HOCTEM.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

PacuetHo-rpaduueckas padora
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Tema 1.6. Mcmoynuku owub0K 8 CnymHuKo8blx onpeoeneHusx

OmmOKkH, BO3HMKAIOIINE BCIEACTBHE BO3IECUCTBUS CpPE/ paclpocTpaHeHHs] CUTHaja: noHocdepa u
Tponochepa. MuoromydeBocts. Pamnonntepdepenius. dakrop nonmwkenus TouHoct DOP u ero
Buabl. OmmbOku omeparopel. bnokupoBanue curnana. MucTpymMeHTanbHble ommOku. [Ilymbr
npueMHuka. Penmaruuctckue s¢dexts. OmmOKu, BBI3BaHHBIE HECTAOWIBLHOCTHIO CTAHIAPTOB
4acTOThl M BpPEMEHH B ammaparype IOoJib30BaTels, KOCMUYECKHUX almaparax M CTalMOHApHBIX
CTaHIIUAX CIICKECHUS U 00pabOTKK HH(MOpMAITHH.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa JeKIUNi

Tema 1.7. Ilonesvie usmeperus

Texnuka 0€30MaCHOCTH TPU HCHOJIB30BAHUM CIYTHHKOBOW ammaparypel. [IpoektupoBanue
HaOmofnenuii. PexorHocuupoBka MecTHOcTH. [lpenmorneBoe  IUIaHUpOBaHME — HAOMIONCHUU.
Hactpolika amnmaparypsl MOJb30BaTesss s pPEIIEHUS pa3iuuHblX 3anad. Cratudeckue U
KUHEMaTH4eckne pexumbl HaOmoneHuil. Mcmons3oBanme pexunma RTK s pemenust 3amay
tororpaduu. IlpaBmia cocraBieHus abpuca B TOJEBBIX ycioBHsX. [IpaBuia HaOmoneHUs Ha
nynkrax [TC

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Tema 1.8. Kamepanvuas obpabomra

[TporpaMMHBIE KOMIUIEKCHI, HCTIONB3yeMble sl 00paboTku. MMmopt maHHBIX. DOpMarhl JTaHHBIX
cnyTHUKOBBIX HaOmoneHuil. RINEX-dopmar. Hactpoiika o0paboTku 0a30BbIX JuHUNA. BapuaHThl
o0paboTku 0a3zoBbIX JuHUK. BwiOop mnapameTpoB ypaBHUBaHUA. OCOOEHHOCTH CBOOOTHOTO
YpaBHUBAHHS M YPaBHUBAHHS C OTPAaHMUYCHHBIMH YCIOBHsIMH. KaarOpoBKka MECTHOCTH U JIOKAJIbHBIC
npeoOpa3oBaHus. DKCIIOPT JTaHHBIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

6. Ilopsaiok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
MPOMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 6 cemecmp.

Ne 000005611 Crpanura 8 u3 13



3ay€T MpoBOAMTCA B BHJE OINPOCA COINIACHO BBIJABAEMOMY 3apaHee CIUCKY BOIPOCOB MJis
MOJATOTOBKM K 3a4€Ty M paboTaM, BBINOJHSABIIMMCS B paMKaX TEKyIlero KoHTposs. 3anaércs 1-3
Bonpoca. [lonoxuTenbHasi OLIEHKA BBICTABISETCS, €CIM BO3MOXKHO 3a4e€cThb OTBET Ha OAMH U3
BonpocoB. Ha ycMoTpenue npenojaBarens 3a4€T Takke MOXKET IMPOBOJUTHCS B BUJE TECTUPOBAHUS
COIJIaCHO BBIJABaEMOMY 3apaHee CIHCKY BOINPOCOB JJsi MOArOTOBKM K 3a4€Ty U paboTawm,
BBITIOJHSBIIMMCSL B paMKax TeKylero KoHTpois. IlomoxuTenbHas oOIEeHKAa B TakoM Ciydae
BBICTABIIIETCA MpHU omnpeaeneHun cuctemon 6ornee 40% mnpaBuiibHbIX OTBeTOB. [Ipu mpoBeaenun
OLICHHMBaHHUS B XOJI€ NMPOMEXKYTOUHOM arTecTaluy MpenojaBareib MOXKET YUHUTHIBATH PE3yJbTaThl
TEKYIIETO KOHTPOJIS.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Cnymnuxogévie Hagu2auuOHHble CUCMEMbL
Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 IIK-12.3

Tema 1.1. Beeoenue
dopMa KOHTPOJISI/OTICHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. ChopmynupyiiTe OCHOBHYIO 11€/1b AUCHUIIMHBI U MIEPEUNCIUTE HE MEHEE TPeX KIHOUEBbIX
3ajJlay, penraeMbIX ¢ MOMOIIbIO CITyTHUKOBBIX TEXHOJIOTHI B COBPEMEHHOI Tonorpaduu u reoie3uH.

2. OObsicHUTE CyTh METONAa NPOCTPAHCTBEHHOW Tpmiiarepanuu. Kakue w3mMepeHus
HE0OXOMMBI JJIs OTpeieSIEHUs] KOOPAMHAT TOUKH B MPOCTPAHCTBE C IIOMOIIBIO 3TOr0 MeToaa?

3. HazoBuTe OCHOBHBIE CETMEHTHI, U3 KOTOPHIX COCTOMUT Jito0as Iio0anbHasi CIyTHUKOBAs
pamuonaBuranuonnas cucrema (Hanpumep, GPS, TJIOHACC), u xpaTko oxapakTepHu3yuTe
Ha3HA4YE€HHE KaXJI0ro U3 HUX.

Tema 1.2. Cucmemol koopounam u epemenu 6 CPHC. [Ipeobpaszosanue koopouHam u bicom.
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:

. B yueM npUHLMIIHAIBHOE pA3IMYME MEXAY reolieHTpuueckod (Hanpumep, [13-90) u
TOTIOIIEHTPUYECKOM cucTeMaMu KoopauHar? Jlnsi perieHus Kakux 3ajgad yJoOHee HCIOJb30BaTh
TONOLICHTPUUYECKYIO CUCTEMY?

2. IloueMy TOYHOE WM3MEpPEHHUE BPEMEHH SIBISCTCS KPUTUUYECKH BAXXHBIM JJISI CITyTHHKOBOTO
MO3UIMOHMpOBaHMs? UYTO TMpPOM3OWIET C TOYHOCTHIO  OMNPENCNICHUS  JaJbHOCTH, €CJH
PaCcCHHXPOHU3AIUS YaCOB CITYTHHUKA M MIPUEMHHKA COCTABUT BCETO 1 MUKPOCEKYH Ty ?

3. Jlaiite omnpezienieHus Te01€3UYECKOM (JUTUIICOUIATIbHOM ) BBICOTHI, HOPMaJIbHOM BBICOTHI U
BBICOTHI reoria. Kak cBsI3aHbI 3TH TPU BETMUUHBI MEXKITY CO00i?

Tema 1.3. [Ipunyuner cozoanus u pazeumus cemeti K1acCU4eCKUMU Memooamu
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: Hannune KoHCTeKTa JeKui
Bomnpocsi/3ananus:
1. B 4em 3axirouaeTcsi NPUHUUIHAIBHOE pa3IMYME€ MEXAY METOIOM TPHUAHTYISALUUU U
METOZIOM IIOJIMTOHOMETPUHU IIPU CO3AAHUU I'€OI€3UNUECKUX ceTei?
2. Kakas cucrema xoopaunar npunuia Ha cmeHy CK-42 u CK-63? B yeM ee miaBHOE OTIIMUNE
OT TPEAUIECTBEHHUI] C TOYKH 3PEHHs] MaTeMaTHYECKONM OCHOBBI (IIOBEPXHOCTH, K KOTOPOWH OHa
OTHECEHa)?

3. Yro mpuHHMMaeTcs 3a HyJdb orcuera B bantuiickoir cucteme BbicOoT 1977 roma? Kak
HA3bIBAETCS MYHKT, OT KOTOPOTO BEJETCS 3TOT OTCYET, U TJI€ OH PACIIONONKEH?

Tema 1.4. Hpuﬂuunbl CO30aHUs U paseumus cemeil MGMOOCIMM, OCHOBAHHbLIMU HA UCNONB306AHUU

CPHC
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: Hamndne KoHCIIeKTa JeKIui
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Bonpocsi/3ananus:

1. B wem 3akimouaeTcsi TVIABHOE OTIMYHUE «JIYYEBOTO» WIIH «KJIACCHYECKOTO» TPUHIIHIIA
MMOCTPOCHUSI TEOAC3UYECKOM ceTh (OT O00mero K YacTHOMY) OT KOHIEHIIUHA IOCTPOCHUS
CIyTHUKOBBIX ceTelt (Hanmpumep, PAI'C)?

2. Pacnonoxwure B mOpsjake yObIBaHUS TOYHOCTH M BO3PACTAHUS IJIOTHOCTH CIEAYIOLIHE
cetn: CnytHukoBas reonesundeckas ceth (CI'C), Bricokorounass reomesmueckas cetb (BIC),
@dyHnameHTalbHas acTpoHoMo-reoae3ndeckas cetb (PAI'C). KakoBo Ha3HaueHHe caMoOil HU3IIEH B
9TON UEpapXUU CETH?

3. Kakas ocHOBHasi mpoOieMa BO3HHMKAET NMPH COBMECTHOM YPaBHHBAHUHU M MCIOJIb30BAaHUH
KJIACCUYECKHUX U CIIyTHUKOBBIX CETEH, M UEM OHA BbI3BaHa?

Tema 1.5. Memoowsl cnymuuxogvix Habi00eHull
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:

1. B yem npuHIUNMAIbHAS Pa3HULA MEXIY aOCOMIOTHBIM U OTHOCHUTEIBHBIM METOAAMHU
CIIyTHHKOBBIX onpenesneHnii? Kakoit meton obecnieunBaet 6osiee BHICOKYIO TOUHOCTD U IToYemMy?

2. OObscHUTE pasHUIy Mexay umepeHueM 1o kony (C/A xom) m maMepeHueMm mo ¢ase
nHecymeir (L1/L2). [louemy ¢a3zoBble M3MepeHHs MOTEHIUAILHO TOYHEE KOJOBBIX, HO CIIOXKHEE B
obpaboTke?

3. Urto Takoe «da3oBas HEOMHO3HAYHOCTHY»? Jlyig yero B mporiecce 0OpaOOTKH AaHHBIX
HCTIOJIB3YIOTCS «IIEPBBICY», KBTOPBIC» H «TPETHI» PA3HOCTH?

Tema 1.6. Ucmounuku oumubOK 8 CHYMHUKOBLIX ONPEOeNeHUSIX
dopMa KOHTPOJISI/OIICHOYHOE CpeaCcTBO: Hammume KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. Onummre MexaHU3M BIMSHHUS HOHOChepbl U Tpormocdepbl Ha MPOXOXKACHUE
CIYTHUKOBOTO curHama. KakuMm crnocoOoM MOXHO MHUHHMH3UPOBaTb HOHOC(EpPHYH OMIMOKY B
JIBYXYaCTOTHBIX IPUEMHHUKAX?

2. Yro moxka3zeiBaeT ¢aktop noHmwkeHus touHoctd (DOP)? Kakue Bunst DOP BbI 3HaeTe u
IpU KAaKOM pAacIlONIOKEHUH CIIyTHHKOB Ha He0OCBOIE €ro 3HadeHue OyleT HaWIydIluM
(MUHUMATBHBIM)?

3. Kpatko 00bsICHUTE, TOYEMY TE€OpHsI OTHOCUTEILHOCTHU (U CTeIHaibHast, U 00I1as) BHOCUT
KOPPEKTUBBI B pabOTy CITyTHHKOBBIX CUCTeM. K KakuMm ommuOKaM B OIpelesieHMH BpeMeHHU (H,
CIICIOBATEIIBHO, PACCTOSHUS ) IPUBOIAT 3TH d(H(HEKTHI, €CIIM X HE YIYUTHIBATH?

Tema 1.7. Ilonesgvle usmepenus
dopma KOHTpOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocwi/3ananus:

1. Kakue ¢dakropel HE0OXOQUMO YYHTHIBATH Ha JTale MPEANOICBOr0 IUIAHUPOBAHUS
HaAOMIONEeHUH (KpOME MOTO/IbI ), YTOOBI 00ECTIEUUTh YCIICITHYIO ChEMKY?

2. B uem pa3HHIIA MEXIY CTaTHUYECKUM M KHHEMAaTUYECKHM DPEXHUMaMU CITyTHUKOBBIX
HaOmoneHnit? B kakux ciyyasx (Ui pelieHusl Kakux 3ajad) MpeAroYTHTENbHEE HCIOIb30BaTh
pexxum «Stop-and-Goy» unu RTK?

3. Jlist 9ero mpu BBITIOJIHEHUH CITyTHUKOBBIX M3MEpPEHUN HEO0OXOIUMO COCTaBJIATH abpuc?
Kaxkas nndopmarius B 06s13aTeIbHOM TOPSZIKE TOJDKHA OBITh HA HETO HaHeceHa?

Tema 1.8. Kamepanvuas oopabomka
dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. Jlna dero ObLT co3maH W B 4eM mpeumylnecTtBo ucnonb3oBanus RINEX-dbopmara npu
00paboTKe CIyTHUKOBBIX HAONIONCHMWA, TIO CPABHEHUIO C 3aKPBITBIMH CHIPHIMH (hOpMaTaMu
MpOM3BOAUTENEH 000PYIOBaHUS?
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2. OObsAcHUTE pa3HUIy MEXKIYy CBOOONHBIM ypaBHHBaHHEM (CBOOOTHOW CEThIO) U
YpPaBHUBAHUEM C OTPAHUYECHHBIMU YCIOBUAMH (KECTKOW CeThl0). B KakoMm ciyyae MpUMEHSETCS
KQKJIbIM M3 3TUX MOAXO0A0B?

3. C xako#l 1eJbI0 BBHITIONHACTCS KaIMOPOBKAa MECTHOCTH WJIM JIOKAJhLHOE MPeoOpa3oBaHHE
koopauHar? Korja Bo3HHKAaeT HEOOXOAMMOCTh B ATOU Tporenype?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

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

1. B kakoll cucreMe KOOpAWHAT IPEICTaBIEHbl KOOPAMHATHI CIYyTHUKOB cucteMbl GPS?
(HanumuTe abOpeBHaTypy 3ariIiaBHBIMU OyKBaMM)

2. lnga yero wucmonb3yloTcs AuQdepeHnraIbHble MONPaBKU MPH MO3ULHUOHUPOBAHUH T10
curHaiam ['HCC?
1. JIsa cHHXpOHHU3ALMK YacOB
2. JIns mepenaun anbMaHaxa u O0pPTOBBIX dpemepu
3. s o6Hapyxkenus 6a3oBbix cranmuii [HCC
4. Jlns no3uuuonupoBanus mo merony RTK

3. Jnsa dvero wucmonb3yloTcs (aiipl mapameTpoB BpamieHus 3emiu (earth orientation
parameters - EOP) npu 06pabotke HabmroneHmii?
1. Yuét napameTpoB aHTEHH
2. Y4ET BAUSHUS NOJISIPHBIX MTPUITMBOB
3. YU€r BIUSHUS MEKKAHAIBHBIX 3aJI€PKEK
4. Yuér BIUsSHUS NPUIUBHBIX () PeKTOoB

4. Kak Ha3pIBaeTCs NMPOMEKYTOK BPEMEHH MEXKIY IBYMS MOCIEIYIOIIMMUA MOMEHTaMU
¢dukcaruu usmepenuii o curdaiam ['HCC? (BBenuTe OTBET CTPOYHBIMH OyKBaMH pas3zielisis ClIOBa
OJTHUM TIPOOEIOM)

5. Kak Ha3piBaeTcs CHOYTHUKOBas Treoje3MyYecKkass ammaparypa, oObeIuHsoas
BRIYMCTHTENbHBIN 050K 1 anTeHHy ' HCC B ogHOM KOpITyce?
1. MopaynbpHast aHTEHHA
2. OEM-Monynb
3. UnTerpupoBaHHas cucteMa
4. CmapTr-aHTeHHA

6. Kakoii meton mosurmonupoBanusi o curHaisam ['HCC ucnons3yercst ajisi moCTpOEHUst
CITyTHUKOBBIX T€0JIC3NYECKUX CETEH?
1. RTK
2. PPP
3. «kKunemaruka B mocTtoOpaboTKe
4. «Cratukay

7. Kaxoii Mmeton mozunimonupoBanus o curaainaMm ['HCC ucnonbs3yroT Jy1si BBIHOCa 0OBEKTOB
B HaTypy? (BBeauTe aOOpeBUATYypy 3arIaBHBIMH JIATHHCKUMH OyKBaMH )

8. Pacumdpyiite ab6bpeBuarypy «CI'A»

9. UTo M3 MEpeYrcIIEHHOTO HE OTHOCHUTCS K NMPEHMYIIECTBAM IMOCTPOCHHUS Te€OAEC3UUECKUX
ceTel CITyTHUKOBBIM METOJOM OTHOCHTEIBHO NMPUMEHEHHS ONTHKO-IEKTPOHHBIX T€OAEC3UUECKHUX
UHCTPYMEHTOB?

1. He TpeGyeTcs BUIUMOCTh MEXKTy ITYHKTaMHU CETH
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2. VI3amepenust MOTYT IPOU3BOIUTHCS HOYBIO U B YCIIOBUSX 3aTPYAHEHHOW BUIUMOCTH

3. OTCYTCTBYIOT IOTPEITHOCTH HAOTIOMATENs

4. Her HEoOXOAMMOCTH OO€CIeurBaTh BUIUMOCTh HEOECHOU cephl Ha MYyHKTAaX Te0/Ie3UYEeCKOM
ceTH

10. YTo He sBIsIeTCS METOIOM BBIUMCIICHUS TTONPABOK B C€TEBBIX pemeHusix RTK?

1. MeTon mioniaiHbIX MOMPaBOK
2. VRS

3. FKP

4. KAP-Es

9. MaTepuaibHO-TeXHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTYypPbI

Ocnognas numepamypa

1. AaronoBuu K.M. Hcnonb30BaHue CIIyTHUKOBBIX PaJHMOHABUTAIMOHHBIX CUCTEM B reozie3nn. B
2-x 1. T. 1. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reope3ndeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2005. - 334 - 5-86066-072-3 (1.1). - Tekct:
HEIOCPEACTBECHHBIM.

2. AntonoBuy K.M. Mcnionb30BaH#e CITyTHUKOBBIX PaJMOHABUTAIMOHHBIX CUCTEM B reoze3nu. B
2-x 1. T. 2. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reojpe3ndeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2006. - 360 - 5-86066-077-4 (1.2). - Tekct:

HEIOCPEACTBECHHBIM.

Jlononnumenvuas rumepamypa

1. I'epacumoB A.Il. MectHble cuctemsl koopauHar / A.Il. T'epacumos, B.I. Hazapos. - OOO
"N3narensctBo "IIpocnekt”, 2010. - 64 - 978-5-98597-150-7. - TekcT: HENOCPEACTBEHHBIH.

2. Tenuke A.A. ImoGanbHBIE CIYTHUKOBBIE CHCTEMBl ONPEACICHHS MECTOMOJIOKEHHS U UX
npumenenne B reoxe3uu. / A.A. Tenmke, I TloGemuuckmii. - 2-e¢ u3n., mepepab. u jgom. -
WznarensctBo Kaprreonentp, 2004. - 351 - 5-86066-063-4. - TekcT: HEMOCPEACTBEHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHeT», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX

1. https://www.garant.ru - UTapopmanmonHo-npaBoBoit noprain "l'apant"

2. www.znanium.com - KosuteKius 3eKTpOHHBIX BepCUi U3aHu (KHUT, )KypHAJIOB, CTaTe U
1p.), CCPYNITUPOBAHHBIX 10 TEMATHYSCKUM U 1IEJIEBBIM MPHU3HAKAM

Pecypcol « Unmeprem»
He ucnonb3yrores.

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

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

He ucnonb3yercs.
Ilepeuenv ungpopmayuonHo-cnpasounsix cucmem

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)
He ucnonb3yercs.
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9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

CmemaHHbIN THIT
NHtepakTBHAs MaHeN b - 1 mT.
Mapkepnas gocka - 1 mr.
MenoBas nocka - 3 IT.
[TpoekTtop - 1 mT.
Kponmrreita mist mpuOopos - § miT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaressiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB OMUCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;
- MeronnyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMi CaMOCTOSTENIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalluii, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MoAOMpPAIOTCS B aallTUPOBAHHBIX 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 BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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