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

dakynbTeT YIpaBICHUS TCPPUTOPHIMH
Kadenpa npuknagHoii reoae3nmn

' % JOKYMEHT MOJAMMCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 21 arpess 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.J1B.06.02 MATEMATUYECKHUE METO/IbI OGPABOTKHU U AHAJIU3A

MPOCTPAHCTBEHHBIX TIAHHBbIX»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 27.03.02 YnpapineHne KaueCTBOM

HampasienHocTs (mpouiib) MOATOTOBKHU: YIIpaBICHHE KaueCTBOM B TONOTpad)0-reo1e3ndeCKOM
MIPOM3BOJICTBE

KBanudukanus (cTerneHsb) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKHUX Yyacax: 72 aK.4.

Mocksa, 2023
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Pa3padoruukmu:
[Tpenonasarens kadenps [pukinanHoi reoge3un 3aMormwibHbIHN 1.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno nampasnenuto noarotoBku 27.03.02 VopapieHue KaueCTBOM, YTBEPKICHHOIO IMPUKA30M
Muno6pnayku ot 31.07.2020 Ne 869

ComnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 axymbrer [Ipencenarens 3o3yns B. B. Paccmotpeno | 15.12.2022, Ne
VIpAaBICHMA | yyenoro coBeTa 2-2022
TEPPUTOPUSIMU (baKyJILTeTa
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

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

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

Llenb oCBOEGHHUSI TUCHUIUIMHBL - (pOpMUpPOBaHME Yy OOYYAIOUIMXCS TEOPETUUECKUX 3HAHUM H
MPAaKTUYECKUX HABBIKOB MPUMEHEHHSI COBPEMEHHBIX MAaTeMaTHYeCKUX METONOB sl 0O0paboTKH,
aHaJIM3a M UHTEPIPETAllMM IPOCTPAHCTBEHHBIX JAHHBIX, MOIY4aeMbIX TE€OAC3UYECKUMU U
(oTorpaMMeTpUUYECKIMU METOJIaMH, a TAK)KE METOJAMU AUCTAHIIMOHHOTO 30HAUPOBAHUS

3anauy N3y4eHus: JUCLMILIIUHBI:

- U3Y4YEHHE BEPOSITHOCTHO-CTATUCTUYECKUX MOJENICH MOrPEIIHOCTEH IeOIe3UNYECKUX HW3MEPEHMI,

OCBOCHHME METO/IOB YpPaBHHMBAHMS T€OJIE3MUECKHX CETed M OLIEHKH TOYHOCTH, (HOpMUpOBaHUE
HABBIKOB TPUMEHEHUS METOJI0B MaTeMaTUYECKOr0 MOJIEIMPOBAaHUA pelibea 1 MOBEPXHOCTEH;

- U3y4YeHHE METOJ0B MHTEPIOJIALUY, allPOKCUMAIIMU U (QUIBTPALUN TPOCTPAHCTBEHHBIX NTAaHHBIX,
OCBOEHHE MOJXOA0B K aHATU3Y Ae(POPMAIIMOHHBIX ITPOLIECCOB U BPEMEHHBIX PSJIOB;

- (QopMupOBaHHE KOMIICTCHLIMH IO OILIEHKE KayecTBa M JOCTOBEPHOCTH MPOCTPAHCTBEHHOU
uHpOpMaLNY;

- popMHpOBaHNE YMEHUN MTPUMEHSTH MOJIy4YEeHHBIC 3HAHUS B 00JIACTH MaTeMaTHYECKON CTAaTUCTHKH
Ui pa3pabOTKH TMPOEKTOB mpom3BoicTBA reoaesndeckux pabdor (IIIIIP) u  obocHoBaHUS
METPOJIOTHUECKUX TPeOOBaHUHN K CPEICTBAM U METOJIaM MU3MEPEHHUH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAIMH, NPUMEHSITh
CHCTEMHBIH MOIXO/ ISl pEIICHHSI TOCTABJICHHBIX 33134

VYK-1.1 Ananu3upyert 3aady, BeIICIsA €€ 0a30BbIE COCTABIISIONINE
3namo:
VK-1.1/3u1 IlpuHumnel ¥ mpaBuwiIa aHajau3a WHPOPMALMU U TEKCTOB, B TOM YHCIIE,
dunocopekux
Ymemo:

VK-1.1/Ym1 IlpumeHsATh MPUHINIBI U MPAaBHJIa aHAJIW3a WH()OPMAITUH U TEKCTOB, B TOM
yucie, Grrocodckux.

Braoems:

VK-1.1/He1 IlpaBunaMu u NpuHIMIIAME aHATH3a HHPOPMAIIMH U TEKCTOB, B TOM YHCIIE,
dunocopekux

VYK-1.2 OcymectBiser NOUCK HHGOpPMALMU JUIsL PELICHUS TOCTABICHHOW 3aJa4d 110
pa3IMYHbBIM THUIIaM 3alIPOCOB

3namo:

VYK-1.2/382 OcHOBHBIE MCTOYHUKU TOJy4eHUs WH(POpPMALIMH, BKIIOYas HOPMAaTHUBHBIC,
METOJIMYECKHE, CIIPaBOYHbIEC U pedepaTUBHBIC

Ymemo:

VYK-1.2/¥YM2 OdopmMiiath pe3yasTaTsl paboT 1o cOopy, 00paboTke U aHATU3Y JTaHHBIX
Braoemy:

VYK-1.2/HB2 Meronom KOHCTPYKTHUBHOTO aHanm3a u CpeACTBaMH
XyJI0XKeCTBEHHO-TpadudecKkoro opopmiieHus sl CO3/1aHusl HAIMIAIHBIX IE€MOHCTpaLui

YK-1.3 IIpu o6paboTtke nHbOpManuu oTau4aeT (HakThl OT MHEHUW, HHTEPIIPETAIIAN, OIICHOK,
(dbopMupyeT COOCTBEHHBIC MHECHUS U CYXKICHHUS, apTyMEHTHPYET CBOH BBIBOJIBI, B TOM YHCIIE C
npuMeHeHneM (prtocodCcKoro MOHITHITHOTO arapara

3name:
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VK-1.3/389 Paznuuus mexnay (akramu, MHEHUSIMH, HHTEPIIPETALUSAMHU U OLICHKaMHU B
KOHTEKCTE 3€MJIEYCTPOMCTBA U KaJaCTPOB HEABUKUMOCTH

Ymemns:

VK-1.3/¥YM8 Otnenarp OOBEKTUBHBIE CBEIEHUS OT CYOBCKTHBHBIX OIICHOK U
dbopMHupoBaTH 000CHOBAHHBIE CYXIACHUS

Braoems:

VK-1.3/HB8  HaBbIkOM  apryMEHTHPOBAHHOTO  IPEJCTABICHHUS  BBIBOJOB  C

UCIIOJIb30BaHUEM TOHATUHHOTO amnmapara (Gpuiaocopuu MPUMEHHUTENBHO K MpobiemMamM
3eMJICyCTPONCTBA U KAJaCTPOB HEABMKUMOCTH

VYK-1.4 OcymiecTBasieT OUCK, cOOp U 00pabOoTKy HHGOPMAIIUK TSl PEIICHUS TTOCTABICHHOMN
3aa4uu

3nams:

VK-1.4/382 OcHOBHBIE METOABI KPUTHYECCKOTO aHaIM3a, KPUTEPUU COIOCTABICHUS
Pa3IUYHBIX BapHAHTOB MOCTABIEHHOM 3a/1auu

Ymemu:

VYK-1.4/YM2 OcymecTBiiTh TOUCK HEOOXOIMMOW HWHGPOpPMALUHM, OMNHpasCh Ha
pe3yabTaThl aHATM3a TIOCTABICHHOW 3a/1aun

Braoemy:

VK-1.4/HB2 Meronamu moucka, cbopa u 00pabOTKM WH(POpMAIMU, METOIUKON
CHCTEMHOTO TIO/IX0/Ia JUIsl PEIICHHsSI TOCTABJICHHBIX 33714

VYK-1.5 AHanu3upyeT MyTH peleHUus MpoOieM MHPOBO33PEHUECKOTO, HPABCTBEHHOTO H
JMYHOCTHOTO XapakTepa Ha OCHOBE MCIIOJIb30BAHUS OCHOBHBIX (uIocOpCcKkUX uaed u
KaTeropuil B UX UICTOPUYECKOM Pa3BUTUHU U COLIUATIBHO-KYJIBTYPHOM KOHTEKCTE
3namo:
VYK-1.5/386 O  TpebGoBaHusx Uii TOUCKa HH(POpPMALMM,  CBA3aHHOW  C
npo¢eCCHOHATBHON JIEITENbHOCTBIO ¢ MCIIOIb30BAHUEM OCHOBHBIX (MIIOCO(CKUX uaen
U KaTeropuii B X COLMAIBHO-KYJIBTYPHOM KOHTEKCTE M HCTOPUYECKOM Pa3BUTHH
Ymemu:
YK-1.5/¥M5 OcymiectBiasate c6op, aHanu3 U oOpabOTKy JaHHBIX, HEOOXOAMMBIX IS
NPUHATHS ONTUMAJIBHBIX PElICHUH Mpo(ecCHOHATBHBIX 3a7a4 B 00JacTH yHpaBICHUS
NPOEKTaMH Ha BCEX CTAIMSX KU3HEHHOTO IHKJIA
Braoemy:
YK-1.5/HBS HaBbikamu c60pa ¥ KpUTHUYECKOTO aHAIN3a HHPOPMAIMH JUIsI COCTaBICHUS
OTYETOB, 0030POB, CIIPABOK, 3aIBOK M JIp. C YYETOM HCTOPHUUECKOTO Pa3BUTHS CUTYalluU
U (aKTOPOB COLMATIBHO-KYJIBTYPHOTO KOHTEKCTa B COOTBETCTBUH C IMPOU3BOACTBEHHOM
CUTyaluen

[1K-3 CnocobeH ocymiecTBisiTh pabOThl MO MOATBEPXKACHUIO COOTBETCTBHS HMPOAYKIMHU (YCIYyT) U
CHCTEMBI YIIPaBJICHHSI Ka4€CTBOM

[IK-3.1 DBpinmogHeHne MEpPONPUATHI MO  pe3yiabTaTaM TOCYJapCTBEHHOTO  HaaA30pa,
MEXBEIOMCTBEHHOTO M BEJOMCTBEHHOTO CTAHJApTOB M TEXHUYECKHUX YCJOBHMM IO KayecCTBY
MPOAYKIMHU, TOATOTOBKE MPOIYKIUH (YCIIYT) K MOATBEPKIACHUIO COOTBETCTBHS U aTTECTAIH

3namo:

ITK-3.1/311 YctpoiicTBO reone3nueckinx HHCTPYMEHTOB

Ymemu:

I[IK-3.1/¥YmM1 BpmonHATe cOOp W CHUCTEMAaTH3AIMIO  HOPMATHUBHO-TEXHUYECKOH

JOKYMEHTAIMH [0 METO/IaM M CPEeACTBaM TONorpado-reoie3ndeckux pador

Braoemy:
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IIK-3.1/Hsl Haubonee  pacmpocTpaHeHHBIMH  METOIMKAMH  HCCIEIOBAHUS
MHCTPYMEHTAIBHBIX TOTPEIIHOCTE TeOAe3MUeCKUX, (OTOrPaMMETPHUYECKHX CUCTEM,
npuOOPOB U UHCTPYMEHTOB, a3podorochémounoro obopynosanust u THCC

[IK-3.2 Beaenue ydera W COCTaBICHHE OTYETOB O JEATEIBHOCTH OpPraHU3alu IO
cepTudUKaIUK MPOTYKIHUH (YCIIyT)
Buameo:

[1K-3.2/382 3HaeT 1enw, NPUHIUIBI, HOPMATHUBHYIO 0a3y U JTambl Iporecca
cepruuKkanMu MPOAYKIMHU U YCIyr B Tomorpado-reofe3ndeckod OTpaciu, a TaKxKe
CTPYKTYpY U TpeOOBaHMsI K BHYTPEHHEH OTUETHOM TOKYMEHTAIUH.

Ymems:

[1K-3.2/YMm2 Tlpow3BoauTh OIICHKY Ka4deCTBa BBHIMIOJHEHHUS TOINOTpado-reoae3nyecKux
paboT Ha MpeIMEeT COOTBETCTBHS TPEOOBAHUSM CUCTEMBI YIIPABICHUS KaY€CTBOM

Braoems:

I1K-3.2/HB2 HaBbikamMu NpUMEHEHHSI CPEICTB U METOJOB YIPABICHHUS KAueCTBOM IS
BBINOJIHEHHUS OIICHKH KayeCcTBa PE3YJIbTAaTOB BBHIMOJIHEHUS TONOTrpago-reoae3ndecKiux
pabot

ITK-3.3 Pa3paboTka 371€MEHTOB CHCTEMBI JOKYMEHTOOOOpOTa B OpraHu3aIiy, GopMyIupoBKa
TpeboBaHU K COZICPKAHUIO u MOCTPOCHUIO TEXHUYECKOU u
OpraHU3aIOHHO-PACTIOPSAUTEILHON JOKYMEHTAIU!
3Hamo:
[TK-3.3/312 3HaeT mpUHIUMBI JOKyMEHTOO0OpOTa B CHCTEME MEHEKMEHTa KauecCTBa,
BUIBI M CTPYKTYpPY TEXHUYECKON (paboume dYepTekW, TEXHOJIOTHYECKUE KapThl,
METOAWKH) ¥  OPTraHU3AIHOHHO-PACTIOPSIAUTEIBHON  JOKYMEHTAluu  (TpUKa3bl,
WHCTPYKIIMH, TIOJIOKEHHUS) B TONOTpado-Teo1e3nuecKOM MPOU3BOICTBE.

Ymems:

[IK-3.3/YM2 VYmeer pa3pabaTeiBaTh NPOEKTHI JIOKAJBHBIX JTOKYMEHTOB (CTaHIAPTHI
opraHu3amu, padoyne HHCTPYKIHMH, (HOPMBI KYpPHAIOB) W (OPMYIHUPOBATH UYETKHE
TpeOOBaHUS K WX COACPKaHUIO, O(QOPMIICHHIO, COIIACOBAHHIO M XPAaHCHHIO,
00€CTICYMBAOIIUE YIIPABICHUE KAYECTBOM.

Braoems:

[1K-3.3/HB2 BnaneeT HaBBIKOM MOJEIMPOBAHUS IPOLECCOB JTOKYMEHTOOOOpPOTa,
pa3paboTKW M aKTyamu3ald PErIaMEHTHPYIOUIMX JOKYMEHTOB B COOTBETCTBUHU C
npodunsHbMU ['OCTaMu ¥ BHYyTPEHHUMHU CTaHJAPTaAMH MIPEIIPUSATHSL.

I1K-3.4 Pa3paboTka W MOATOTOBKAa MEPONPHUSATHH, CBA3aHHBIX C BHEJAPECHHUEM CTAHIAAPTOB U
TEXHUYECKHUX YCJIOBHM Ha BBIMYCKaeMyI0 OpraHu3aiuei mpoayKIuio (Ipe1oCTaBICHHUE yCIyT)

3name:

[1K-3.4/362 Ilpuanunsl GyHKIIMOHUPOBAHMS aBTOMATU3UPOBAHHBIX WHTETPHUPOBAHHBIX
CUCTEM YIpPaBJIEHUS Ka4eCTBOM

Ymems:

[IK-3.4/YM2 DxcmmyaTupoBaTh aBTOMAaTH3UPOBAHHBIE WHTETPUPOBAH-HBIE CHCTEMBI
yIPpaBIEHUS Ka4ECTBOM B ITPOLIECCE aHAIM3A MPOLYKIUU

Braoems:

[1K-3.4/HB2 HaBblkamy MpUMEHEHHUSI aBTOMAaTU3MUPOBAHHBIX HHTETPUPOBAHHBIX CHUCTEM
yIpaBICHUS Ka4ECTBOM JUIsI OLIEHKU KauecTBa MPOAYKLIUU

3. Mecto aucuumimHbl B cTpykrype OII
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Huctumnuaa (Momyns) bB1.B.JIB.06.02 «Marematndeckue MeETOAbl OOpabOTKM U aHaIH3a
MPOCTPAHCTBEHHBIX JIAHHBIX» OTHOCUTCS K (QOpMHpyeMOl ydacTHHUKaMu 00pa3oBaTeIbHBIX
OTHOUICHUH YacTH 00pa30BaTeIbHON MPOrpaMMBbI U H3ydaeTcs B cemecTpe(ax): 6.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

E o
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= 5 =45
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= ; S 8 e
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HaumenoBanue paszena, TeMbl b 2 2|22 <
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[5) ) =9 8 |5& 3 &
m | B |FE |0 |BEdaE
Pasnen 1. Beenenune 8 2 2 4| VYK-1.1
Tema 1.1. Tlpeamer u 3anauu 4 1 1 21 VK-1.2
Kypca. KauecTBo kak
MaTeMaTH4eCKas KaTeropus B
reoae3nu
Tema 1.2. MaremaTnaeckas 4 1 1 2
MOJIENb I'€0IE3UNYECKOTO
HU3MEPCHHUS
Pazpgen 2. MaTremaTHn4yecKkoe 15 3 3 9| VK-1.1
MOJEJIMPOBAHUE TOYHOCTH YK-1.2
reoJe3snYecKHuX ceTed u VK-1.3
MOCTPOCHHU I VYK-1.4
Tema 2.1. OcHOBBI MeTOA 9 2 2 5| YK-1.5
HaumeHbIux kBaaparos (MHK) B IIK-3.1
reoJe3uu TIK-3.2
Tema 2.2. O1ieHKa TOYHOCTH 6 1 1 4| 1IK-3.3
PE3YJIBTATOB Ie0/Ie3NIECKUX 1IK-3.4
U3MEpPEHUI

Ne 000007081 Crpanuria 7 u3z 17



Pasnen 3. Craructuueckue 15 3 3 9| VK-1.1
MeTOAbl KOHTPOJISI Ka4eCTBA B YK-1.2
reoae3uu VK-1.3
Tema 3.1. Teopus morpermHocTeit 9] 2| 2| 5| YK-14
Y IOTyCKH B T€OJE3UYECKOM VK-1.5
MIPOU3BOJCTBE [IK-3.1
Tema 3.2. O6GHapy:xeHHE rpyObIX 6 1 1 4| TIK-3.2
omr0oK (ITpoMaxoB) B 1IK-3.3
pe3ynbprarax U3MEepeHun 1IK-3.4
Paznen 4. Maremaruyeckoe 13 3 3 7| YK-1.1
MO/IeJIMPOBaHNEe OBEPXHOCTEH YK-1.2
U MPOCTPAHCTBEHHBIX JAHHBIX YK-1.3
Tema 4.1. MareMaTH4eCKHE 9| 2| 2| 5| YK-14
Mmozenu penbeda (LIMP) YK-1.5

[1K-3.1
Tema 4.2. MeTo/IbI HHTEPIIOISLUH 4] 1 1| 2| [K-32
B I€0/IE3UU I1K-3.3

[1K-3.4
Pa3gen 5. MaremaTnueckoe 13 3 3 7| VK-1.1
olecreyeHne COBPEMEHHBIX YK-1.2
reoie3N4eCKUX TeXHOJI0rui YK-1.3
Tema 5.1. MaremaTnueckue 9] 2| 2| 5| YK-14
mozenu B ciiyTHUKOBBIX (THCC) VK-1.5
U3MEPECHHSIX IK-3.1
Tema 5.2. Marematuueckue 4 1 1 2| HK-3.2
OCHOBBI JIA3€PHOT0 CKAHUPOBAHUS 1IK-3.3

[1K-3.4
Pasnen 6. YnpaBiienue 8 2 2 4| VK-1.1
Ka4eCTBOM U CTAHJapPTHU3alUA B VK-1.2
reoae3um VK-1.3
Tema 6.1. Pucku u 4 1 1 2| YK-1.4
HEONPEIeTICHHOCTh B VK-1.5
reoZIe3MYECKOM IIPOU3BOJICTBE [IK-3.1
Tema 6.2. MaremaTtuueckue 4 1 1 2| HK-3.2
METOJIbl B CUCTEMAX MEHEI)KMEHTA 1IK-3.3
xauectna (ISO 9000) 1IK-3.4
Hroro 72| 16| 16| 40

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue

Tema 1.1. Ilpeomem u 3a0auu kypca. Kauecmeo xak mamemamuueckas kamezopus 8 2e00e3uu

3amaun M Kpatkoe cojepxkanue Kypca. Crenuduka reoge3nyeckoro npou3BOACTBAa KaK MCTOYHHKA
[IPOCTPAHCTBEHHBbIX JaHHbIX. [loHATHME KadyecTBa TEONE3UYECKOM MPOAYKLMUH: TOYHOCTD,
HaJEKHOCTh, MOJIHOTA, PEIPE3EHTaTUBHOCT. JKM3HEHHBIN LMKIJI Feofe3UYeCKUX JaHHbIX (Iojae —
KaMepaslka — 3aka3uuk). Posib MareMaTMuecKkoro MOJEIMpPOBAHMsI B YNPABICHUM Kaue€CTBOM Ha
KaxaoM odtane. CBsA3b Kypca C BbICIIEH MaTeMAaTUKOW, TEOpUEH BEpPOATHOCTEW, reoae3uedl u
METpPOJIOTHEM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS
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[TpakTuueckas padora

Tema 1.2. Mamemamuueckas Mooenb 2e00e3Uteckoeo usmepeHus

W3mepenue kak ciydaiiHas BennunHa. Kinaccudukaus norpenHocTe: rpyoble, cucTreMaTnieckue,
ciy4daiinble. [lonsTue Beca usmepeHus. MaxkTopbl, BIUAIOIIME Ha BEC (TOYHOCTb) U3MEPEHMS B
reo/Ie3uu: TUM NpudOpa, METOAMKA, BHEIIHAS cpena, peiabed. MaTemaTHueckas 3aluch pe3yabTaToB
uzMepenuil. Cpenusis kBaaparnueckas omuoka (CKO) kak Mepa TOYHOCTH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

[TpakTuueckas padora

Pazoen 2. Mamemamuueckoe mooenupoganue moYHOCmMU 2e00€3UYeCKUX cemeil U NOCMpPoeHUll

Tema 2.1. Ocnosvl memooda HaumeHvuiux keaopamos (MHK) 6 ceooezuu

CymHOCTh METOAa HaMMEHbBIIUX KBaJpaTOB Kak MHCTPYMEHTa ymIpaBieHHUs KauecTBoM. [lonsTue
MapaMeTpUUYECKOro M KOpPpENaTHOro crnocoboB ypaBHuBaHUA. (CoCTaBleHHE NapaMeTpUYEeCKUX
ypaBHeHMH cCBsi3u. [IpUHIMN MUHUMH3aLUMUM CyMMbl KBaJpaToB MompaBok. HopmanbHoe
pacnpeeNieHle CIy4aHbIX MOTPEIIHOCTEH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 2.2. Oyenka moyHoCmu pe3yivmamos 2e00e3utecKux usmepeHull

Cpennsist kBagparnueckas ommoka (CKO) equauier Beca. OnieHka TOUHOCTH QYHKIIUNA H3MEPEHHBIX
BenuuuH. [loHsTHE MaTpuibl BeCOBBIX K03 duiimeHToB. OO0paboTKa OCTATOYHBIX MOTPEITHOCTEH.
Kpurepun kauecTBa ypaBHUBaHHUSL.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

[TpakTuueckas padora

Pazoen 3. Cmamucmuueckue menmoosvl KOHMPOJIA Ka4ecmed 6 2e00e3uu

Tema 3.1. Teopus noepewinocmeti u OONYCKU 8 2e00e3U4ecKoM NPOU3B00CHEe

Hopwmainbnblii 3aKk0H pacipeneneHus omudok n3mMmepennii. CroiicTBa kpuBoi ['aycca. [IpaBumo «Tpex
CUTM» U €ro peaju3anus B reoJe3ndecKuX MHCTPYKIUIX U cTpoutenbHbix HopMax (CII). Ilonstue
npeaenbHor omuoOku. CTaTHCTHYECKOE 000CHOBAHHE JIOMYCKOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 3.2. Obuapyscenue epyovlx omuOOK (Npomaxos) 6 pe3yibmamax usmepeHutl

CrarucTuueckue KpUTEpUU OOHApyKEHHsI aHOMAJIbHBIX pe3ynbTaroB. Kpurepuil MakcHMalbHOTO
oTKJIOHeHHs (kpuTepuii PomanoBckoro, kpurepuii ['pa66ca). IlpumeHeHne MeTonoB OTOPAaKOBKH B
MOJIEBBIX XKYPHAJIaX U MPH MOCTOOPabOTKe CITy THUKOBBIX OMPE/ICICHUN.

Texyuuii KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 4. Mamemamuueckoe mooenuposanue nogepxHocmeii U NPOCMPAHCMEEHHBIX OAHHBIX

Tema 4.1. Mamemamuueckue mooenu penvegha (L{MP)

Crnoco6b1 mpencrasnenust penseda B mudpoBom Buue: TIN (Triangulated Irregular Network) u
GRID (marpuna BbicoT). MaremaTuueckasi OCHOBA IOCTPOECHUS HEPETYIISIPHBIX TPEYTOJIbHBIX CETEH
(tpuanrynsiuus Jlenone). JlocToMHCTBA M HEAOCTAaTKM MOJAENIEH C TOYKM 3pPEHHUS] TOYHOCTHU
oToOpaxxeHus peibeda.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 4.2. Memoovl unmepnonsyuu 8 2eooe3uu

[TocTanoBKa 3a/1auil UHTEPHOJAIMUA. MeTobl: 00paTHO B3BeUICHHBIX paccTostHul (IDW), KpuruHr,
CIUTAtHBI, METO/I JIMHEHHON MHTEpNONAUH. BiausHue BpIOOpa METO1a MHTEPIIONISALUN Ha TOUHOCTD
nozicyeTa 00beMOB 3eMIISTHBIX Macc (KyOaryp). OeHKa MorpenHoCTH HHTEPIOIISALIHH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pa3zoen 5. Mamemamuueckoe obecneueHue coO8PEMEHHBIX 2€00e3UdeCKUX MmexXHon02ul

Tema 5.1. Mamemamuuecxue mooenu 6 cnymuuroswvlx (I HCC) usmepenusx

Maremarudeckasi MOAENb CIYTHUKOBOTO H3MepeHus. Mopenu umoHochepHOW U TpomocdepHoit
3aIepKEK CUTHaja. BiusHue TeoMeTpur CIYTHUKOB HA TOYHOCTh MO3ULIMOHUPOBAHMUS.
DOP-¢akropst (GDOP, PDOP, HDOP, VDOP) kak moka3arenu KauecTBa ceaHca HaOTIOICHUIA.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 5.2. Mamemamuueckue 0CHOBbL 1A3€PHO20 CKAHUPOBAHUS

CriocoObl U3MepeHusl YIIIOBBIX U JabHOMEPHBIX BEJIMYUH, PEATM30BAHHBIX B Ha3€MHOM JIa3€pHOM
ckaHupoBaHuH. [IpuMeHeHne KOJOBBIX AMCKOB C MAacKaMM YHCJIOBBIX INIKaJl, UMITYJIbCHBIX JHCKOB,
IITPUXKOAOBBIX IIKaJl M KOMOMHATOPHBIX IIKajd JUIsl peald3allid YIJIOMEPHBIX H3MEpEeHHil B
Ha3€MHOM JIa3€pHOM CKaHUPOBaHUU. IMIyIbCHBIA METOA M3MEPEHUS pacCTOSTHUM. Pa30BbIi METO
n3MepeHust pacctostHuil. OCOOEHHOCTH JaHHBIX METOIOB U3MEPEHUS JITMH JIMHUM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Pa3zoen 6. Ynpasenenue kauecmeom u cmanoapmu3ayus 6 2e00e3uu
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Tema 6.1. Pucku u neonpedenenHocms 6 2e00e3uteckomM npou3eo0cmee

[Tonsitue weonpenenenHoctn m3mepenuit (GUM — Guide to the Expression of Uncertainty in
Measurement). Otiauyue HeompeneaeHHOCTH oT mnorpemHoctd. CocTtaBieHue Oromkera
HEONPEIeTCHHOCTH ISl T€0/Ie3UYeCKON 3aaun (BBIHOC OCeH, ompeereHrue ocanok). McTounuku
HEeOTpeAeNIeHHOCTH: TPUOOP, METOANKA, BHEIIHSS Cpeia, HaOIoaaTeNb.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas padota

Tema 6.2. Mamemamuueckue memoowvl 6 cucmemax meneoxcmenma kavecmsa (1SO 9000)

[IpomeccHbIil TOX0A B Teoae3ndeckoil pupme: uamMepenne — o0OpaboTka — BbIJa4a MPOAYKITHH.
Marematuueckue MeETOAbl B JOKYMEHTHPOBAHHBIX Mpoleaypax. Bammupmanuss nporpammHOro
obOecrieueHus. MeTrpojoruueckas aTrTecTalds CpeACTB HW3MEpeHuid. BHyTpeHHMid ayauT c
MaTeMaTUYECKUMU KPUTEPUSMU TPOBEPKH.

Texyuiuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHas padota

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT TNPOMEKYTOUHOM  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 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS 00pa30BaTeIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIEro
KOHTPOJII YCIIEBAEMOCTH U TMPOMEXKYTOUHOW arTecTaluud OOydalomMxcs C INPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectanuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 6 cemecmp.

3aueT MpPOBOAUTCS B YCTHOHM ¢dopMe ¢ BhICTaBlIIeHHEM OlleHKH ('3auet"/"He3ader") W mpeaHa3HaueH
JUTS. KOMILJIEKCHOW MTPOBEPKU YPOBHS OCBOEHUS CTY/IEHTaMU Y4eOHOT0 MaTrepuana AUCHUTUTHHBIL.
CryneHThl BBI3BIBAIOTCS O OJHOMY WMJIM MajbiMH Tpynmamu (2-3 demoBeka). Kaxxmomy cryneHTy
npenoctasisieTca 20-30 MUHYT Ha OATOTOBKY, B TEUEHHUE KOTOPOW OH MOKET JeaTh MUCbMEHHBIE
3ameTkd. CTyIeHT OTBedaeT Ha 2-3 BOIpoOca, BHIOPAHHBIX 3K3aMEHATOpOM Win 1o Owmnery. OTBEeT
JOJDKEH OBITh MOJNHBIM W apryMEHTHUPOBAaHHBIM, JEMOHCTPHUPOBATH MOHUMaHHE MaTepuaia u
colepXarb MpHUMEphl MpakTHYecKoro mnpumeHeHus 3HaHuil. Ilocie ocHOBHOro oTBeTa
MIPETo/1aBaTeNIb MOXKET 3a7aTh AOMOJHUTEIbHBIC YTOUHSIOIINE BOIPOCHI.

Kputepuun oneHuBanus: "3adeT" BBICTABIAETCS 3a TOJHBIA pa3BEpHYTHIM OTBET, "He3adeT" - 3a
OTCYTCTBHE OTBETa UM IPyOble OLIMOKH B OCHOBHBIX OHATHUSX.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemvie H/IK: VK-1.1 YK-1.2
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Tema 1.1. Ilpeomem u 3a0auu kypca. Kawecmeo xax mamemamuueckas kameeopus 6 2eo0e3uu
dopma KOHTPOJIs/olleHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. [JaiiTe onpeneneHne NOHATHS «KAYECTBO» B KOHTEKCTE F€0JIe3MUECKUX U3MEPEHUMN
2. OObscHUTE, KaKhe KOJWYCCTBCHHBIC M KAUCCTBEHHBIC XapPAKTCPUCTHUKH OTMPEICIISIIOT
«KQueCTBO Ie0JIe3NISCKUX JaHHBIX)

3. Kakue maremaTHueckue METOJIbl W MHCTPYMEHTHI HCIOJB3YIOTCS JJsi OLEHKH U
YIIPABJICHUS] KAYECTBOM I'€0IC3UUECKUX U3MEPEHMI?

Tema 1.2. Mamemamuueckas Mooenb 2e00e3Uteckoeo usmepeHus
®dopma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. JlaiiTe onpeneneHre MaTeMaTHYECKOW MOJIETU T€0AE3UYECKOTO U3MEPEHUS

2. Kakuwe Buapl morpemrHocTeil (OmMMOOK) YYUTHIBAIOTCS B MaTreMaTHYECKOW MOIENU
re0/1e3M4ECKOTr0 U3MepEeHus?
3. IlepeuncinTe OCHOBHbIE KOMIIOHEHTBI MOJENIN I'€01€3UUECKOT0 U3MEPEHUS

Pazoen 2. Mamemamuueckoe mooenuposanue mouHOCmMU 2e00€3utecKux cemeil U NOCMpPoeHull
Konmponupyemvie H/IK: T1K-3.1 [1K-3.2 [IK-3.3 [IK-3.4 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5

Tema 2.1. Ocnosvl memooda HaumeHvuiux keaopamos (MHK) 6 ceooezuu
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. ChopmynupyiiTe OCHOBHYIO UICIO METO/Ia HAMMEHBIIINX KBAAPATOB
2. OnuIMTe MOIIAroBO AJITOPUTM YPAaBHUBAHUS IeOAC3NICCKON CETH METOIOM HAMMEHBITUX
KBaJIpaToB
3. Kak orneHMBaeTCS TOYHOCTH pE3yJbTAaTOB YPaBHUBAHHS 110 METOAY HAMMEHBIIUX
KBaJIpaToB?

Tema 2.2. Oyenxa moyHoCcmu pe3yivmamos 2e00e3udeckKux uamepeHull
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Kak oneHuBaeTcsi TOYHOCTh pE3yJAbTATOB YpaBHUBAHHUS 10 METOAY HAMMEHbBIINX
KBaJIpaToB?
2. JlaviTe onpenenaeHus CIeIyIOMUX MOHITHI: CPEIHs KBaApaTHIecKas OInoKa
3. JlaiiTe omnpeneneHus CISAYIOMUX MOHATHI: a0COMOTHAS ONTHOKA, OTHOCUTENbHAS OIIMOKA
4. Yro mOKa3bIBaeT AIUIUIC OMMOOK B MaTreMaTMYeCKOM MOJEIMPOBAHUU TOYHOCTHU
reofie3UYECKuX CeTen?

A) I'panuily oXpaHHOM 30HBI T€0AC3UYECKOTO MMYHKTA.

0) OO6nacTe BO3MOXKHOTO TIOJIOKEHUSI TOYKHM C YYETOM TOTPEIIHOCTEH W3MepeHui (IoKas3arelb
TOYHOCTH TOJIOKEHUSI ITYHKTA).

B) ®opMy yyacTKa MECTHOCTH, Ha KOTOPOM MPOBOJSATCS U3MEPEHHUS.

r) TpaekTopuio IBMKEHUS T€OIC3UIECKOTO MPUOOpa MPH ChEMKE.

Pazoen 3. Cmamucmuueckue menmoosvl KOHMPOJIA Ka4ecmed 6 2e00e3uu
Konmponupyemvie HJIK: TIK-3.1 I[1K-3.2 [IK-3.3 [IK-3.4 VK-1.1 YK-1.2 YVK-1.3 VK-1.4 VK-1.5

Tema 3.1. Teopus noepewnocmeti u OONYCKU 8 2e00e3U4ecKoM NPOU3B00CHEe
dopma KOHTpOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
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1. Ilepeuncante U KpaTko OXapaKTepU3yHTE OCHOBHBIE BHU/IbI IOTPEIIHOCTEN I€01e3UUECKHUX
U3MEpPEHUN

2. Onumwure METONUKY BBIABICHHUS M OTOPAKOBKM TPYOBIX TOTPEIIHOCTEH B CEpHH
TeOfC3UUECKUX U3MEPECHUM.

3. Kakue HOpMaTHBHBIE JOKYMEHTHI PETIAMEHTUPYIOT AOMYCKHU M TpeOOBaHHS K TOYHOCTH
reo/Ie3NYECKUX padoOT B CTPOUTENBCTBE U KapTorpaduu?

4. Yrto xapakrepusyeT cpenHss kBajaparuueckas mnorpemHocts (CKII) B reomesmueckux
U3MEepeHUsIX?

A) MakcumallbHO J1OIyCTUMO€E OTKJIOHEHUE pe3yJbTara U3MEPEHMsI OT UCTUHHOTO 3HAYECHMS.

0) Cpennee apudMeTHUECKOE BCEX JOMYMIEHHBIX MOTPEITHOCTEH.

B) [lokasaTenb TOUHOCTH MU3MEPEHHsI, OTPAKAIOIINN CTEIIEHb pa3dpoca pe3ysIbTaTOB OTHOCUTEIBLHO
HUCTHUHHOI'O UJIN HaI/I6OHCe BCPOATHOI'O 3HAYCHMUA.

r) BennmumHa cucTeMaTHuecKON MOTPEIIHOCTH, KOTOPYI0 HEOOXOOUMO BBIUECTh M3 pe3yibTara
HU3MEpEHUs.

Tema 3.2. Obuapyscenue epyovix omuOOK (Npomaxoes) 6 pe3yrbmamax usmepeHutl
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:

1. OnumuTe OCHOBHBIE KPUTEpUU OOHApYKEHUS TPyObIX OUIMOOK B CEpPUU PABHOTOUHBIX
U3MEpPEHUI

2. JlaiTe onpeneneHue NOHIATHIO "TpyOast ommoOka"
3. Kak npoBoauTcst 00paboTKa pe3ysIbTaToB U3MEPEHU pH 0OHAPYKEHUH TPYOBIX OIINO0K?

Pazoen 4. Mamemamuueckoe Mooenuposanue nOGEPXHOCHel U NPOCMPAHCMEEHHBIX OAHHBIX
Koumponupyemvie H/IK: T1K-3.1 [1K-3.2 [IK-3.3 [IK-3.4 YVK-1.1 VK-1.2 VK-1.3 VK-1.4 YK-1.5

Tema 4.1. Mamemamuueckue modenu penvega (LIMP)
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. Yro Takoe uudposas mozaens penseda (LIMP)?
A) TpéxmepHasi BU3yanuzalus 31aHUH U COOPYKCHHUI Ha OMPEACIEHHON TEPPUTOPHUH, CO3TaHHAs C
nomMoniso 3D-mMonenupoBaHus.
0) HabGop mudpoBbIX JaHHBIX, OMUCHIBAIOIINX BHICOTY 36MHOM MOBEPXHOCTH HAJ YPOBHEM MOpS B
Pa3IMYHBIX TOYKaX M MO3BOJIAIOMIMN MpeacTaBUTh GopMy penbeda B BUAEC MATPHUIIBI BHICOT HIU
Habopa Touek ¢ koopauHaramu (X, Y, 7).
B) DNEKTpOHHAas KapTa ¢ HaHECEHHBIMM Ha HeE IOpOoraMH, pekaMh M TpaHHUIAaMH 3eMeIbHBIX
Y4aCTKOB.
r) Cucrema CHYTHHKOBOTO MOHHUTOPHHIA, OTCIIEKHBAIONIasi W3MEHEHHUs peinbeda B pexUMe
peanbHOro BPEMEHHU.
2. Kakue MeTompl M UCTOYHUKH JaHHBIX HUCTOIB3YIOTCS ISl CO3/aHus NU(POBBIX Mozenei
penbeda?
3. Onummre 3 pacnpocTpaHEHHBIX MAaTEMAaTHYECKUX METO/a WHTEPIIONSIHUUA BBICOT TPH
nocrpoeruu [IMP

Tema 4.2. Memoowsl unmepnonayuu 8 2eo0e3uu
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:
1. Kaxk BbITIOJIHAETCS OLIEHKA TOYHOCTH METO/1a UHTEPIOJISLINK?
2. OObsicHUTE, 3a4eM MPUMEHSETCS HHTEPIOJSIIUS TPHU CO3JaHUU ITU(GPOBBIX MoOJECH
penseda (LIMP)
3. JlaiiTe onpeneneHue npouecca UHTEPIOISIUA B KOHTEKCTE Te€0JIE3NYECKUX U3MEPEHUN U
MOJIETTUPOBaHUS penibeda
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Pa3zoen 5. Mamemamuueckoe odecneuenue coO8PEMEHHBIX 2€00e3UdeCKUX MexXHon02ul
Konmponupyemvie /K I1K-3.1 IIK-3.2 IIK-3.3 IIK-3.4 VK-1.1 VK-1.2 YVK-1.3 VK-1.4 VK-1.5

Tema 5.1. Mamemamuuecxue modenu 6 cnymuuroswolx (I HCC) usmepenusx
®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Haiite ompeneneHue cmyTHUKOBOM HaBurarmoHHou cuctembl ('HCC) m mepeuunciute
neicTBylomye ro0aabHble CUCTEMBI

2. Kakue 0CHOBHBIE MICTOYHUKH MOTPEIIHOCTEN BIUSIOT Ha ToUHOCTh [ HCC-n3mepennii?

3. OnumuTe Maremaruueckue ocHoBbI auddepenimansHoro pexxuma 'HCC (DGNSS) u
KMHEMaTHKU B peaibHoM BpemeHH (RTK)

4. Kakoe KOIMYeCTBO CITyTHUKOB MUHUMAJILHO HEOOXOIUMO IS TIOJTy4YeHHUs] KOOpIUHAT:

A)1;0)2;B)4;1) 10

Tema 5.2. Mamemamuueckue 0CHOBbL 1A3ePHO20 CKAHUPOBAHUSL
dopma KoHTpoIs1/o1leHoYHOE cpencTBo: [lpakTuueckas padora
Bomnpocsi/3ananus:
1. Onuumnre ¢puzndeckuit mpuHIUI paboThl Ha3eMHoTro JiazepHoro ckanepa (HJIC)

2. Ilepeuncnure 3—4 OCHOBHBIX MCTOYHHMKA MOTPEIIHOCTEN B TAHHBIX Ha3€MHOIO JIa3€pPHOTO
CKaHUPOBaHUS

3. Kak BeImomHsETCA peructpanus (COBMEIICHHE) HECKOJIBKUX CKaHOB B €IMHYIO CHCTEMY
KOOpJIUHAT?

4. Kakoil OCHOBHOM MaTe€MaTUYE€CKUM MPUHLHI JIEKUT B OCHOBE OMNPEICIICHUS] PACCTOSHUS
MpY JJA3€PHOM CKaHUPOBAHUU?

A) Pacuér paccTosiHHS TIO YIUTy HaKJIOHA Jy4a U BBICOTE TIPUOOpa.

0) MW3mepenne BpeMEeHH NPOXOXKIACHHS JIA3€pHOTO HMMIyJIbca JO OOBeKTa W OOpaTHO
(BpeMSTIpONETHBIN METON).

B) AHaJIM3 W3MEHEHUS YaCTOTHI OTPaKEHHOTO JIA3€PHOTO JIyda OTHOCHTEIIBHO UCXOAHOTO (3ddexT

Jomiepa).
r) OnpeneneHne pacCTOSIHAS IO MHTEHCUBHOCTH OTPaXXEHHOTO CUTHAIA.

Pa3zoen 6. Ynpasenenue kauecmeom u cmanoapmu3ayus 6 2e00e3uu
Konmponupyemvie /K I1K-3.1 IIK-3.2 IIK-3.3 IIK-3.4 VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5

Tema 6.1. Pucku u neonpedeneHHocms 8 2e00e3uteckom npou3eo0Ccmee
dopma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. JlaliTe omnpeneneHuss TOHATHA «PUCK» H  «HEONPEACIEHHOCTH» B KOHTEKCTE
re0/1e3M4eCKOro MPOU3BOJCTBA

2. Knaccudunupyiite pucku B reo/1e3n4eCKOM MPOU3BOACTBE

3. Kak cocTaBpTCsl IJaH yIpPaBJIEHUS PUCKAMU JJIs IPOEKTa CO3JaHUS OIOPHOM
re0/Ie3UUECKOI CETH HAa CTPOUTENIBHOM IIIOIAIKE?

Tema 6.2. Mamemamuueckue memoosvt 6 cucmemax meneoxcmenma kavecmsa (1SO 9000)
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. KonrponbHas pabora: "OueHka pUCKOB U pa3pabOTKa MEpOIpHATHH MO 00eCHneyeHHIO
Ka4yecTBa MPH MPOU3BOJICTBE T€OJE3NIECKUX padoT (Ha MpUMepe BRIHOCA OCEH 31aHus B HATYPY)"

2. OnumuTe NoCIe10BaTeIbHOCTh T€0IE3NYECKIX padOT MPH BEIHOCE OCEH 371aHUs B HATYPy
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3. Kakue HOpMaTHBHBIE TOKYMEHTBHl PENIAMEHTUPYIOT TOUYHOCTh BBIHOCA OCEW 37aHMIl B

HaTypy?
4. Kakue MeToibl KOHTPOJISI KaueCTBa IPUMEHSIFOTCS IPU BBIHOCE OCEH 31aHUA B HATypy?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, 3auem
Konmponupyemvie UJK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5 I[IK-3.1 [IK-3.2 IIK-3.3 IIK-3.4
Bomnpocei/3ananus:

1. Kak derblpe mnapaMerpa KadecTBa (TOYHOCTb, HAJEKHOCTb, IIOJIHOTA U
PeNpe3eHTaTUBHOCTD) XapaKTEPU3YIOT I'e0/Ie3NYECKYI0 MPOAYKLIHUIO U KaKHe MPUMEPhl HAPYIICHUS
Ka)JI0OTO U3 HUX BCTPEUAIOTCS B pealIbHON MPaKTUKE?

2. KakoBa cTpykTypa MaTeMaTH4eCKOH MOJEIM TI€0JE3MYECKOT0 W3MEPEHUs, YEM
KJaccu(UKaIUs MOTPEUIHOCTEH OTIMYaeTcs OT IMOHATUS «BEC HM3MEpPEHHS» U Kakue (HakTopsl
BJIMSIOT HA 3TOT BEC B HUBEJIUPOBAHUU U TAXEOMETPHUU?

3. Uro mpencrapisier cOOOH 3IUTUIC MOTPEIIHOCTEH MJIAHOBOTO IyHKTA, Kak ero ¢gopma u
OpPHEHTAIH 3aBUCAT OT T€OMETPUU I€OAe3MUECKON ceTh?

4. C Kako¥ll 1eNbI0 BBIMOJHACTCA MpEApacyeT TOYHOCTH Ha CTAAMM MPOCKTUPOBAHMS
reo/ie3nuecKux cerei U Kakue (hakTopbl 3aKIaJbIBAIOTCS B MaTeMaTHYECKYI0 MOJEIh MPHU pacuere
TOYHOCTH MOJIMTOHOMETPUUECKOTO X0aa?

5. Uem pazmuuatorcst TIN u GRID moxpenu penveda ¢ TOUkHM 3peHHs TOYHOCTH M 00JIACTH
MpUMEHEHUS ?

6. UTo Takoe cucTeMaTHyecKkasi OIIMOKa M Kak €€ YYUThIBAIOT?

7. Yto Takoe DOP-¢akTopbl B CITyTHUKOBBIX U3MEPEHHSIX ?

9. MaTepuajibHO-TeXHHYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas rumepamypa

1. Asaksn B.B. [Ilpuknagnasg reonesus: HHKEHEPHO-TEOJE3UYECKUE H3BICKAHUSA U
tonorpaduueckue chémku. / B.B. ABaksn, FO.A. Crenanosa. - OOO "U3narenscTBO AMangaHuk",
2017. - 375 - 978-5-901546-28-4. - TekcT: HEMOCPEACTBEHHBIM.

2. dymauk A. E. UmxkenepHo-reonesnueckue padbotel: yueoHoe nocodue / A. E. dynnuk, I'. K.
Tynonesa. - MuxeHepHO-Teoae3nueckue padotel - PoctoB-Ha-JloHy: JIOHCKOW TOCymapCTBEHHBII
TexHudyeckuii yHusepcuret, 2019. - 76 c. - 978-5-7890-1696-1. - Tekct: snexrponnsii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/117703.html - Pexxum noctyna: mo moamucke

Jlononnumenvuas numepamypa

1. MuxaiinoB A.Il. ®otorpammerpus: YueOuuk mist By30B / [log o6m. pen. A.I. UuOynuuesa. /
A.Il. Muxaitnos, A.I. Unbynuues; A. [1. Muxaiinos , A. I. YuOynnues ;. - MUNT'AuK, 2016. - 294
- 978-5-91188-070-5. - TekcT: HEMOCPEACTBEHHBIM.
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9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://www.garant.ru - UTapopmarmonHo-npaBoBoit noprain "l'apant"

Pecypcor « Unmeprem»

1. http://www.miigaik.ru - callT MOCKOBCKOTO TOCYAapCTBEHHOTO YHHUBEPCHUTETa TC€OAC3UH U
kaprorpadun (MUNT'AuK)

2. https://www.miigaik.ru/library/tutorials/ - YueOGHbIe MOAYTH B 3JIEKTPOHHOW OHMOIHMOTEKE
BUpTYyaibHOrO yHUBepcuteta MUNUT'AuK

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8ePCULL NPOSPAMMbL)
He ucnonb3zyercsi.

Ilepeuensb uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

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

J{nst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.
Husenup H-3 - 2 mt.
HuBunup onTUKO-MEXaHUYECKUH - 5 IIT.
Ontnueckuii reomonut 3T2KII - 15 mt.
Cxkanep - | mr.

10. MeTonunyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoeHue o0ydJarmmMMcst y4eOHOW TUCITUTIINHBI «MaTemMaTniecKkue MeToabl 00pabOTKU M aHaln3a
MPOCTPAHCTBEHHBIX JTAHHBIX)» IPEAINoJaraeT U3y4eHHe MaTepuasioB TUCIUIUIMHBI Ha ayJIUTOPHBIX
3aHATHUAX U B XOZE€ CAMOCTOSITENIbHON paboThl. AyIUTOpPHBIE 3aHATHUS MPOXOAAT B (OpMe JEKIHi,
npakTHuecknx 3aHaATui. CamocTosiTenbHas padoTa BKIIOYAET Pa3HOOOpPa3HbIN KOMIUIEKC BUIOB U
dhopm paboThI OOyUaAOIIUXCS.

CamocrositenpHas pabora ctyaeHToB (CPC) mo3BosisieT mpenMeTHO BBIPaOOTaTh aHAIMTHYECKHE
HaBbIKH, 00€CIIEYUTh MOHUMAHUE TEOPUU U IOPUIUUYECKON MPAKTHKHU, O0JI€e 0CO3HAHHO OTHOCHUTHCS
K YPOBHIO cBO€i npodeccronanbHoi moarotopku. CPC cmocoOCTBYeT pa3BUTHIO UX MBICITUTEIBHON
NesITeIbHOCTH, OOECIeYyMBAaeT YCBOEHHE OIPENEJICHHOr0 yuyeOHOro Mmarepuana M IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY JUIsl pPEHICHHS KOHKPETHBIX MPAKTUUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbabie o0si3anHocTH. CPC HampaBieHa Ha o0ecriedeHre WHIUBU Ty TH3aIliN
[P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEH, Ha MEPCOHU(PUKAIINIO KOHTPOJIS
3a KaueCTBOM OOyYCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHSITHUSIM, PYKOBOACTBYSCH INIAHOM U CIIUCKOM PEKOMEHIyeMOM
JUTEpaTypbl, HEOOXOAUMO HM3YUUTh TEMY TaK, 4TOObI MO KaKIOMY W3 MIPEUIOKEHHBIX BOIMPOCOB
CTYJIEHT MOT JaTh pa3BEpHYTHIM, OOCTOATENbHBIN 0TBEeT. BHeaynuropHas camocTrosTenbHas pabora
CTYJIEHTOB BKJIIOYAET:

- paboTa HaJl KOHCIIEKTOM JIeKIIUU;

- IOATOTOBKA K MPAKTUYECKOMY 3aHSITHIO;
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- IOJITOTOBKA K MPAaKTUYECKOMY 3aHATHIO ¢ TAM;

- JopaboTKa KOHCIIEKTa JEKIUH C MpPUMEHEHHEM Yy4eOHUKa, METOIWYECKOW JIHUTeparyphbl,
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- mo10op, U3yUYeHHe, aHAIN3 U KOHCIIEKTUPOBaHHE PEKOMEHIOBAHHOM TUTEPaTyphl;

- CaMOCTOATEIbHOE U3yUEHHUE OTACIBHBIX TEM, aparpagos;

- IOATOTOBKA K 3K3aMEHY.

Jlj1g ycriemHoro 0CBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AuMO
BHHMATEJILHO O3HAKOMHUTBLCSI HACTOSIICH padouel mporpaMMbl y4eOHOW TUCIUILIIMHBI. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WM CAMOCTOSITENIbHO O0y4aroIUicss UCTIONIb3YyeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW IJUTEPaTyphl, KOTOpas
MMEeTCs B JIEKTPOHHON OMOIMOTEUHOH cucTteMe YHUBEPCHUTET, Ha Ipe/iaraeMble MpenogaBareieM
pecypcsl HH(DOPMallMOHHO-TeIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. DTa nndopmanus HeoOXoauma
JUTSI CAMOCTOSTEILHOM paboThl 00y4JaroIIerocs..

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-o0pazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBUCHT OT MX JOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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