MHNHOBPHAYKH POCCHUH

denepanabHOe roCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTeJibHOe
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa xkaprorpadpuu u reouHpopmMaTuku

ABropsi-coctaButenu: IIbsinkoB Cepreii BacuabeBuu

Pabouast mporpamMma AUCIUTIITUHBI
TEOPUSI MATEMATUYECKOM OBPABOTKH N3MEPEHUI
Kox YMK 94835

YTBEepKAECHO
ITpotokos Ne6
oT «23» urons 2021 r.

ITepmb, 2021



1. HammeHOBaHMe JUCHUIIINHBI
Teopust MmareMaTuueckoir 00pabOTKU U3MEpPEHU

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 21.03.03 ['eone3ust U IUCTAaHIIMOHHOE 30HIUPOBAHUE

HaIpaBJIEHHOCTH J{MCTaHIIMOHHOE 30HUPOBAHKE



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuiuiiebl Teopust MaTeMaTu4eckoil 00padoTkM 3MepeHui y
00y4aroImerocs T0JHKHbI OBITH CPOPMUPOBAHBI CIIEAYIOINE KOMITETEHIIUH:

21.03.03 'eone3ust U JUCTAHITMOHHOE 30HIMPOBaHUE (HAIIPABJICHHOCTD : JIuCTaHIIMOHHOE 30HIUPOBAHNE)
IIK.1 CnocoGeH mpoBOIUTh UCCIICAOBAHMS B IIEJSIX U3YyUYCHUS TUHAMUKH U3MEHEHHS TIOBEPXHOCTH 3eMJTH, a
TaKKe U3ydeHHsI PU3MUECKUX MOJIeH 3eMITH U IPYTHUX TUTAaHET
Nupukaropsl
IIK.1.1 Vcnions3yeT reoe3nvyecknue METOAbl U CPEICTBA JUCTAHIIMOHHOTO 30HIUPOBAHUS ISl U3YUEHHUS
TUHAMUKH U3MEHEHHSI TIOBEPXHOCTH 3eMJITH
IIK.2 CnocoGeH k pa3paboTKe COBPEMEHHBIX METOJIOB, TEXHOJIOTUNA U METOAHMK ITPOBEICHHUS
reoJIe3NIeCKuX, (POTOrpaMMETPHUECKUX B a9PO(HOTOCHEMOUYHBIX padOT; OCBAaMBATh HOBBIE MPUOOPHI U CHCTEMBI
B oOyiactu reone3uu u /133
HNuaukaTopsl
IIK.2.2 Vcnons3yeT HOBBIE MPHOOPHI, CHCTEMBI U arnapaTypy AJs MpoBeaeHHUs padoT B
npodeccnoHanbHOM 001acTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

21.03.03 I'eone3ust 1 JUCTAHLIMOHHOE 30HANPOBAHUE
(HanpaBIeHHOCTh: JIMCTaHIIMOHHOE 30HJMPOBAHNUE)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

7

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

108

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

42

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY

28

CamocrosiTesibHas padoTa
(ak.4ac.)

66

@®opMBbI TEKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

Ox3ameH (7 TpumecTp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Teopusi MaTeMaTH4eCKO 00padOTKN M3MepPeHUit

Teopusi BeposATHOCTE U MaTeMATH4YeCKAas CTATUCTHKA B TEOPETHYECKHUX ACMEKTAX MaTeMaTHYeCKOM
00padoTKM pe3yJbTATOB U3MepeHunii. BBenenue.
[TonsATHS «Ciy4aliHOE COOBITHEY, «BEPOSITHOCTbY, «ClTydaiiHas BeTMuuHa». JIUCKpETHbIE U HeTPEPhIBHbIC
Clly4aiiHble BETUYHHBI. UHCIIOBBIE XapaKTEPUCTUKH CITyYallHBIX BEJIMYMH (Ha4aJIbHbIE U IEHTPaJIbHbIE
MOMEHTHI)

3akoHbI pacnpeaeieHUsl CIYYAHHBIX BeJUYUH
Hopmanbhbiii 3akoH pacnpeaenenusi. OCHOBHbIE TapaMeTpbl HOpMaJIbHOTO 3aKoHa. CBOWCTBA CITyYalHbIX
BEJIMYMH HOPMAJIBHOTO 3aKOHA pacrpeaeneHus. MIHTerpanbHas GyHKIUS HOPMAIbHOTO paclpeieieHus 1 eé
CBSI3b C HHTETpAJIOM BeposiTHOcTe. LleHTpanbHast npeaensHas Teopema — teopeMa A.M. JIsmyHoBa. 3HaueHue
HOPMAaJIBHOIO 3aKOHA ISl TEOPUHU OIIMOOK U3MepeHui. J[pyrue 3aKoHbl pacrpeeseHus: paBHOMEPHOE,
CreronenTta, [Iupcona, 1orHopmaiibHOe, raMMa-pacipe/iesieHue.

DJIEeMEHTBI MAaTEeMATHYECKOH CTATHCTHKH
IIpenmer u ocHOBHBIE IOHATHA. OCHOBHBIE 3aJJa4l: CPABHEHHE TEOPETUYECKOIO0 U CTaTUCTHYECKOIO
pacIpeneseHnid; KpUTEpUN COTJIACHs; OLIEHUBAHKUE NapaMeTpoB. [IoHsaTHE 0 HAMITydIINX OLeHKaX. MeTobl
OLICHHMBAHHUA MapamMeTpoB. [lononHuTenbHbIE XapaKTEPUCTUKN (POPMBI KPUBOM pacIipeiesieHUs! clTydyaiHOM
BEJIMYMHBI: ACHMMETpHs U dKcuece. [lonaTne o 1oBepuUTENbHBIX HHTEpBaANaxX. JlOBEpUTEIbHBIE HHTEPBAIIBI IS
MaTeMaTHUYECKOr0 OXKUAAHUA U CPEIHEr0 KBaIPaTUYECKOTrO OTKIOHEHHUS.

DJieMeHThI TEOPUM KOppeIsiun
Cratuctuueckas CBA3b MEXAY ABYMsI CITydYaliHBIMU BeIMYMHAMU. JIMHEWHAsI 1 HEIMHEWHAsT KOPPETSAIIUS.
Koaddumment koppensuun 1 KoppeasiiinoHHOEe OTHOIIICHUE, MX CBOWCTBA. Y paBHEeHHE perpeccud. [lonsarue o
MHO>KE€CTBEHHOU KOPPETSIUH.

Teopust o1IMOOK U3MepeHU I
3anaun Teopun omnbok usmepenuid. Knaccugukamnus ommbok nsmepenuit. Kpusas ["aycca u e€ cBoiicTaa.
CoiicTBa ciryuaitHbIX omiO0K. OCHOBHBIE MTOCTYJIATHl TEOPUH OMIMOOK.

Kpurepun TOYHOCTH M3MepeHn
Cpennsis kBagpaTrueckas omuoka u e€ JOCTOMHCTBA. BeposTHast u cpeHsis OMMOKU U UX CBS3b CO CPEAHEH
KBaJpaTUUECKON OMIMOKON MpHU HOPMAIBHOM 3aKOHE pacnpeneneHus. VccaenoBanre Ha HOpMaTbHBIA 3aKOH
pacnpeseNieHus psiia UCTUHHBIX OLTHOOK.

OmnOKH OKPYIJIeHN U UX CBOHCTBA
[ToHsiTHE O paBHOMEPHOM 3aKOHE pacipeeieHus OMOoK okpyrieHus. CpeaHss KBaJpaTuiecKas ommoKa
OKpYTJICHHUH, €€ CBSI3b C MPEACIBHON ONMIMOKON OKPYTJICHHS.

MaremaTudeckasi 00padoTka pe3yJbTATOB PABHOTOYHbIX U3MEpPeHHH
OCHOBHBIE 3Tallbl MaTEMAaTHUECKOW 00paOOTKH Psiia MHOTOKPATHBIX HE3aBUCHMBIX PABHOTOYHBIX M3MEPEHHH
OJTHOM BEJIMYMHBI: onpezesieHne Hanboiee HaAEKHOTO 3HAaUEHUS U3MepseMO BEJINYMHBI; ONpeieTICHUE
CpeaHel KBaJApaTHUECKONW OIIMOKH OTIEIBHOTO pe3ybTaTa U3SMEPEHUIA; OTIpe/IeTICHuE CpeIHei
KBaJIpaTHUECKOM olMOKU Hanbosiee HaAEKHOT0 3HaUeHus. [locTpoeHne JOBEpUTENbHBIX HHTEPBAJIOB, C
3aJJaHHOW BEPOSITHOCTBHIO HAKPBIBAIOIINX
HEU3BECTHBIC TOYHBIC 3HAYCHUS [TapaMETPOB: UCTUHHOI'O 3HAYEHUS U CPEIAHETO KBAAPATUYECKOTO OTKIOHECHUS
OTAENBHOrO pe3ynbraTa u3Mepenuil. [lopsnok 00paboTku psiia paBHOTOUHBIX U3MEPEHHUH OJHOM BETHMUUHBI,
BBITIOJHAEMBIN 110 ONPEIEIEHHON cXeMe CO BCEMU HEOOXOAUMBIMU KOHTPOJISIMHA BBIYMCIICHUH.



MaremaTuyeckasi 00padoTka pe3yJibTATOB HEPABHOTOUYHBIX U3MeEpPEeHM
[Tonsatue o Bece. OOpaTHBIN BeC (PyHKIIUH KOPPEIUPOBAHHO U HEKOPPEIMPOBAHHO U3MEPEHHBIX apTyMEHTOB.
OcCHOBHBIE 3Tallbl MATEMaTU4YECKOH 00pabOTKH psiia MHOTOKPATHBIX HE3aBUCUMBIX HEPABHOTOYHBIX
M3MEPEHUN OJJHOM BEJIMYMHBL: ONpPEIEICHNE CPEHEr0 BECOBOrO - Hanbosiee HaA&KHOr0 3HAYCHUs U3MEPSIeMOi
BEJIMYMHBI; ONIPEJeNIEHHE CPEeIHEH KBaIpaTHUECKOM OMNOKN U3MEPEHHsI C BECOM, PaBHBIM €IUHMIIE;
OTIpeJIeJIeHUe CpelHel KBaipaTnieckoi ommoKky Hanbosee HaaéxHoro 3HaueHus. [locrpoenue
JOBEPUTEIIBHBIX MHTEPBAJIOB JIJI1 HCTUHHOTO 3HAYEHHUS M CPEHETO KBAJAPATUYECKOI0 OTKIIOHEHUS U3MEPEHUS C
BECOM, paBHbIM euHHLE. [Topsanok 06paboTkn, HEOOXOAMMbIE KOHTPOJIU BBIYMCICHHUH.

MaremaTuyeckasi 00padoTka pe3yJbTaTOB ABOMHBIX U3MEpPEHU
Maremaruueckast 00paboTKa JBOHHBIX PABHOTOYHBIX H3MEPEHUH psiia OHOPOAHBIX BenuuuH. Kpurepuii
OoOHapy>KeHHsI CUCTEMaTHYECKUX OMMO0K. MaremaTrndeckass 00paboTKa JBOWHBIX HEPABHOTOYHBIX U3MEPEHUI
psina oqHOPOAHBIX BeanuuH. [Topsimok 00paboTku, HEOOXOIUMBIE KOHTPOJIH BHIUMCIICHUH.

[MoaroroBka Kk 3K3aMeHYy
[ToaroroBka K sK3aMeHy BKJIIOYAET aKTyalIU3alllio 3HAHUI 0 OCHOBHBIM pa3jiesiaM Kypca. JK3aMeH
MIPOBOAMTCS B BHJIE MUCHbMEHHOT'O OTBETA Ha BOMPOCHI C MOCIEIYIONIMM YCTHBIM COOOIIEHHEM O MJIaHy OTBETA.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. I'moroBa, M. }O. MaTtemaTndeckas 00paboTka nH(pOpMaIuy : y9eOHUK B MPAKTUKYM JIJI aKaJeMHUYECKOTO
OakanaBpuata / M. 1O. I'noroBa, E. A. CamoxBanoBa. — 2-¢ u31., Hcrp. U Ao — Mocksa : M31aTenbcTBO
IOpaiir, 2019. — 347 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00657-5. — TekcT : 31€KTpOHHBIH //
OBC [Opaiir [caiiT]. https://www.urait.ru/bcode/432795

2. JIatpimenko, K. I1. Texunueckue uzmepenus u npudopsl. Yacts 11 : yue6Hoe nocobue / K. I1. JlaThimenko.
— Caparos : By3zosckoe oOpa3zoBanue, 2013. — 515 ¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH //
DOnexkrponHO-O0nbMHoTeunas cucremMa IPR BOOKS : [caiir]. http://www.iprbookshop.ru/20404.html

JlonmosiHUTEIBHAS

1. IToneno, B. JI. Teopust maremaTrueckoil 00paboTKU reoe3ndeckux usmepenuid. Yacte 2. OnieHnBanue
PE3YJITaTOB I€0Ie3UUECKUX U3MEPEHNI U X IIOTPEIIHOCTEN HA OCHOBE BEPOSITHOCTHBIX IPECTABICHUH :
yuebHoe nocooue / B. JI. I[Toneno, M. B. BaneeBa. — Boponex : Boponexckuii 'ocynapcTBeHHbIN ArpapHblit
YuuBepcuret um. Mmneparopa Ilerpa [lepBoro, 2015. — 139 ¢. — ISBN 2227-8397. — TeKCT : 3€KTPOHHBIN
/I DnexTponHo-ombmmoTeunas cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/72765.html

2. benukos, A. b. Maremaruyeckast 00paOoTka pe3ybTaToOB reoIe3NUECKUX U3MEpEeHui : yueOHoe nocooue /
A. b. bennkos, B. B. CumoHsiH. — MockBa : MOCKOBCKUI rOCYJapCTBEHHBIN CTPOUTENbHBIN YHUBEPCUTET,
OBbC ACB, 2015. — 432 ¢. — ISBN 978-5-7264-0992-4. — TeKcT : 3J1IeKTpOHHBIH // DIEKTPOHHO-
o6ubnmoreunas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/30431



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.statsoft.ru Caiit komnanuu STATSOFT
gis.psu.ru Kadenpa xaprorpadguu u reonndpopmaTuku
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pasoBarenbHblii mpoliece 1o auctuiuinHe Teopust MaTeMaTH4ecKoi 00padoTKU U3MepeHuid
Ipe/roiaraeT UCIOIb30BaHUE CIIEAYIOLIETr0 MPOrpaMMHOI0 o0ecreyeHus: U HH(OPMAIIMOHHBIX CIIPAaBOYHBIX
CUCTEM:

[Ipe3eHTanioHHbIe MaTEpUAIIBI (CIANHIBI IO TEMaM JICKIIHOHHBIX U MPAKTUYECKUX 3aHITHIA);

Jloctym B peskume on-line B DnekTpoHHYI0 6nbanoteunyto cucremy (3bC)

JlocTym B 31€KTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEeIbHOM Cpely YHUBEPCUTETA.

JIunieH3MOHHBIM porpaMMHbINA KomIuieke: ArcGIS

[IporpaMMHBIil KOMILIEKC C OTKPHITHIM Koj1oM Q-GIS

OC "AnwsT O6pazoBanue"

ApxuB OTKpBITHIX TeofaHHbIxX nopraia GIS-LAB.INFO.

KoncynbranT [nroc [31eKTpoHHBIN pecypc]|: CipaBOYHO-IIPaBOBasi CUCTEMA: 0a3a JaHHBIX. — JlocTym U3 ceTn
[Mr'HNY

Apxussl kKadenpsl kaprorpadun u reounpopmatuku u I'MC-niearpa [ITHNUY:

* ApxuB 1udppoBbIxX Tonorpaduyeckux kapt macurrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 roppr;

* ApxuB nu(poBBIX U neyaTHbIX kocMudeckux cHUMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 rozsr;
* ApxuB (P poBBIX MoJeNel penbeda u HUPPOBLIX MOJIETeH MECTHOCTH;

* ApXMB MEPUOIUIECKON, YUeOHON 1 TEXHHUUECKOH JIUTEepaTyphl Kadeaphl, B T.4. SIEKTPOHHbBIE U3TAHMUS,

* ApxuB IU(PPOBBIX TEMATUYECKUX IEKTPOHHBIX CII0EB 0a3 MPOCTPAHCTBEHHBIX JaHHbIX;

* ApXMB NeYaTHON TEXHUYECKOU JTUTEPATYPhI IO COMPOBOKICHUIO JIMIIEH3UOHHBIX MPOTPAMMHBIX MPOIYKTOB.

[Tpu ocBOeHMM MaTepHala U BHITIOJIHEHHS 3aJaHHUH MO JUCIUIUINHE PEKOMEHYETCs HCTIOIb30BaHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anu JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUH B PEXKUME OHJIAWH MOTYT
UCIOJIb30BAThCH:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepxKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayIN0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOI paboTBhI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HE0OX0AMMO AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHUILINHE

JUist IEeKIMOHHBIX 3aHATUN TpeOyeTcs: MPOEeKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK, MeIoBasi (1) UM MapKepHas
JOCKa.

Jlnist 1aGOpaTOPHBIX 3aHATHI: KOMIIBIOTEPHBIN KJ1acc, OCHALEHHBIN epcoHanbHbiMu DOBM. Coctas
obopyoBanus onpezeneH B [lacnopre KOMIbIOTEPHOTO Kilacca.

JUist TpyNIOBBIX M MHAMBHLYaJIbHBIX KOHCYJIBTALMM TpeOyeTCs: MPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK,
MenoBast (M) WM MapKepHas JJOCKa.

Jl1s mpoBeIeHNsI TEKYILEro KOHTPOJIS U MPOMEXKYTOYHOH aTTecTalui TpeOyeTcsi: MPOEKTOp, 3KpaH,
KOMIThIOTEP/HOYTOYK, MeoBas (M) WU MapKepHas J0CKa.



JIJ1st caMOCTOSITETLHOM paOOThI: ayAUTOPHSI, OCHAIIICHHAS KOMITBIOTEPHOHN TEXHUKOH ¢ BO3MOXHOCTBIO
MOJIKITFOUEHUS K ceTh «THTepHeT», o0ecrieueHHast JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAaIMOHHO-
oOpazoBarenbHyo cpeny yauBepcuteta. [lomemenns Hayunoit onbnuorexku [ITHUY.

[Tomemenust nayunoi 6ubnuorexku [ITHUY mist oGecriedenust caMoCTOSITENIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBI{ 3aJ1 TYMaHUTApHOM JUTEpATyphl, KoOpi. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnranbHpli 3a reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIIEHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducneriii maker Libreoffice.

CnpaBouno-nipaBoBast cuctema «Koncynprantlnocy»



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
Teopust MaTemMaTH4YeCKOH 00pad0OTKHM U3MEPEHUH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Cnoco0eH NPpOBOANTH MCCJIEIOBAHNS B LEJISIX U3YYEeHUS] TUHAMUKH U3MEHEHH S MOBEPXHOCTH
3emuin, a TakKe n3ydyeHust GuanyecKux mosied 3eMJm U IPyrux mjiaHet

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.1 3Harb: OCHOBHBIE IOHATHSA O HeynosiierBopureJ
Hcnons3yer JTUCTAaHIIHOHHOM 30H1upoBanny | He 3HaeT OCHOBHBIE OHATHSA O
re0JIC3NYECKUE METOABI U | 3eMiTH, (pu3udecKue u JUCTAHIIMOHHOM 30HAMPOBAHUH 3EMIIH,
CpeacTBa TEXHOJIOTMYECKHE OCHOBBI ¢bu3nyeckre U TeXHOJIOTHNYECKUE OCHOBBI
JUCTAaHIIMOHHOTO KOCMHUYECKON CHEMKH, KOCMHMYECKOH ChEMKH, a3pO(OTOCHEMKH.

30HAMPOBAHUS JIJIS
W3YYCHUS TUHAMUKU
W3MEHEHUS TOBEPXHOCTH
Semin

a’podorocheMku. OCHOBHBIC
CBOMCTBA JaHHBIX
JMCTAHIIMOHHOTO 30HIUPOBAHHUS.
TEOPETUYECKUE OCHOBBI
nemuprupoBaHUs U3MEHEHU
MPUPOJIHBIX U AHTPOTIOT€HHBIX
00BEKTOB, OCHOBHbIE
CYILIECTBYIOIINE U
npoektupyembie GNSS u ux
OTJIMYUS, TUTIBI CITy THUKOBBIX
PUEMHHUKOB, KOHIICTIITIH
unTerpauu GNSS ¢ npyrumu
re0Ie3MYECKUMH TPUOOPAMH.
Ymerts: OToOpaxarb
a’POKOCMHUUECKYIO HH()OPMAIIHIO
B 'MIC-nnakerax, coBMemarh e¢ C
JTAHHBIMU, TIOJTYYEHHBIMU C
I'HCC-npreMHUKOB a Takxke
pPacTpOBBIMU U BEKTOPHBIMH
JTAHHBIMU; TPOU3BOIUTH AHATTU3
JTUHAMHUKU TPUPOTHBIX U
AHTPOIOTEHHBIX OOBEKTOB Ha
OCHOBE BPEMEHHBIX PSIOB
naHHbIX J133 B oNTHYECKOM U
PaZMOBOIHOBOM JHMAIa30HAX
CIEeKTpa.

Bnagers: ciocobamu cbopa
IPOCTPAHCTBEHHBIX JJAHHBIX C
nomouibto 'HCC-npuemnuka;
HaBBIKaMu cOopa
IPOCTPAHCTBEHHBIX JJAHHBIX C

OcCHOBHBIE CBOMCTBA JAHHBIX JUCTAHIIMOHHOTO
30HIUPOBAHUS. TEOPETUICCKHAE OCHOBBI
nemrpprupoBaHUs U3MEHEHUM PUPOJIHBIX U
AQHTPOIIOT€HHBIX OOBEKTOB, OCHOBHBIE
cymiecTByroue u npoektupyembie GNSS u ux
OTJIMYUS, TUIIBI CITyTHUKOBBIX MPUEMHHKOB,
koHuenuuu uarerpauu GNSS ¢ npyrumu
reoJIe3NYeCKUMH MPUOOpaMH.
He ymeer OToOpakaTh a3pOKOCMUYECKYIO
nHpopmanuto B ' MC-nakerax, COBMeaTh ee ¢
JnaHHbIMU, osydeHHbIMU ¢ [T HCC-nprieMHUKOB
a TaKKe pacTPOBBIMU U BEKTOPHBIMH JaHHBIMU;
MIPOU3BOUTH aHATU3 JUHAMHUKYU MPUPOTHBIX U
AHTPOIIOIe€HHBIX 0OBEKTOB HA OCHOBE
BPEMEHHBIX PAJ0B JaHHBIX [[33 B onTHyeckom
Y PaJIMOBOJTHOBOM JIMAIIa30HAX CIEKTPA.
He Brnageer ciocobamu cbopa
MIPOCTPAHCTBEHHBIX TAHHBIX C IIOMOIIIBIO
I'HCC-npueMHuka; HaBbIKaMH cOopa
MIPOCTPAHCTBEHHBIX TAHHBIX C IIOMOIIbIO
CUCTEM II00abHOTO MO3ULIMOHUPOBAHMUS;
KOHBEPTALlUU JaHHBIX U3 POpPMATOB,
ucnosibdyeMbix B GNSS-npuemHukax, B
obmepacnpoctpanenusie [ IC- popmaTsr u
o0paTHO, 3arpy3KHu KapTorpaduuecKux
MarepraioB B GNSS-npuemMHuku.
Y10BJ1€TBOPUTEbH
OO1ue, HO HE CTPYKTYPHUPOBAaHHBIC 3HAHUS
OcHOBHbIE TIOHATHUS O JUCTAHIIMOHHOM
30HAMPOBAHUM 3eMiH, (U3HUECKUEe U
TEXHOJOTMYECKHE OCHOBBI KOCMHYECKOI




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

MIOMOIIBIO CHCTEM TII00aTbHOTO
MIO3UIIMOHUPOBAHUS;
KOHBEPTAIIMU JaHHBIX W3
(dbopMaToB, UCIIOTB3yEMBIX B
GNSS-npuemHmnkax, B
obmepacnpocrpanenusie ' IC-
(dopMmaThl U 0OpaTHO, 3arpy3Ku
KapTorpauuecKux MaTepraioB B
GNSS-npreMHUKH.

YnoBj1eTBOPUTEbH
ChEeMKH, adpodoTochreMku. OCHOBHBIE CBOWCTBA
JAHHBIX JUCTAHIMOHHOTO 30HAMPOBAHUS.
TEOPETUUECKHE OCHOBBI AU PUPOBAHUS
M3MEHEHUN IPUPOHBIX U AaHTPOIIOT€HHBIX
00BEKTOB, OCHOBHBIE CYIIECTBYIOIINE U
npoektupyembie GNSS u ux oTnuuusi, TUIBI
CIIYTHUKOBBIX TPUEMHHUKOB, KOHIEIIIUI
unrerpaun GNSS ¢ 1pyrumu reoie3n4eCKuMu
pudopamu.
JIeMOHCTpUPYET YaCTUYHO YCIIEITHBIE YMEHUS
OTobOpaxaTh a9pOKOCMHYECKYI0 HHPOPMALIUIO
B 'MC-nakerax, COBMEIIATh €€ C JaHHBIMHU,
nostydeHHbIMH ¢ 'HCC-nnppueMHUKOB a Takxe
pPacTpOBBIMU U BEKTOPHBIMU JaHHBIMHU;
MIPOU3BOJAUTH aHAIN3 JUHAMUKH MPUPOIHBIX U
AHTPOTIOTEHHBIX 0OBEKTOB HA OCHOBE
BPEMEHHBIX pAJIOB AaHHBIX /(33 B onTHYEeCKOM
Y paJMOBOJHOBOM JHMAaINa30Hax CIeKTpa.
YactruyHoe BiajeHue crocodamu coopa
MIPOCTPAHCTBEHHBIX JAHHBIX C TOMOIIbIO
I'HCC-npuemHuka; HaBpIKaMu coopa
MIPOCTPAHCTBEHHBIX TAHHBIX C IIOMOIIBIO
CUCTEM TJIO0AIBHOTO MO3UIIHOHUPOBAHNS,
KOHBEpTAILUU JJAHHBIX U3 (POPMATOB,
ucnonbszyemMblx B GNSS-npueMHukax, B
obmepacnpoctpanenusie [ IC- ¢popmatsl u
00paTHO, 3arpy3KH KapTorpaduieckux
MatepuanoB B GNSS-npuemHuky.

Xopouo

B ocHOBHOM cpopmMupOBaHHBIE, HO
CoJIeprKaIlye OTAeTbHbIC TPOOEITbI 3HAHUS
OcCHOBHBIE TOHSTHS O JUCTAHIIMOHHOM
30HANPOBAHUM 3eMiH, (PU3HUECKUE U
TEXHOJIOTMYECKUE OCHOBBI KOCMUUYECKOU
ChEeMKH, adpodoTocreMku. OCHOBHBIE CBOWCTBA
JAHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS.
TEOPETUUYECKHE OCHOBBI AU PUPOBAHUS
M3MEHEHUHN IPUPOIHBIX U AaHTPOIIOT€HHBIX
00BEKTOB, OCHOBHBIE CYIIECTBYIOIINE U
npoektupyembie GNSS 1 uX OTIMUMSA, THTIBI
CIIyTHUKOBBIX MPUEMHHUKOB, KOHIICTIIIUU
unrerpau GNSS ¢ 1pyrumu reo1e3nuecKuMu
npubopamu.
B ocHOBHOM cpopMUpOBaHHBIE, HO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
coJiepKalie OTAeIbHBIE IPOOETbl YMEHHS
OTtob6pakaTh a3pOKOCMHUYECKYI0 HHPOPMALINIO
B 'MC-nakerax, coBMeLIaTh €€ C JaHHBIMU,
noiaydyeHHbIMU ¢ [[HCC-nipreMHUKOB a Takxke
pPacTpOBBIMU U BEKTOPHBIMU JIaHHBIMH;
MIPOU3BOIUTH aHANTU3 JUHAMHUKYU MPUPOTHBIX U
AHTPOTIOTeHHBIX 0OBEKTOB HA OCHOBE
BPEMEHHBIX PsIIOB AaHHBIX [[33 B onTHyeckom
Y paJMOBOJIHOBOM JMAaIa30Hax CIEKTpa.
B nenom pesynbTaTUBHOE BlaJICHUE CIIOCOOaMU
cOopa MPOCTPAHCTBEHHBIX JAHHBIX C TOMOIIBIO
I'HCC-npuemHuKka; HaBbIKaMH cOopa
MIPOCTPAHCTBEHHBIX TAHHBIX C IIOMOIIIbIO
CUCTEM II00ATFHOTO MO3UIIMOHUPOBAHMUS;
KOHBEPTALUU JaHHBIX U3 POpPMATOB,
ucnoabzyemelx B GNSS-npueMHukax, B
obmepacnpoctpaneHusie [ IC- popmaTsr u
o0paTHo, 3arpy3Ku KapTorpauueckux
MarepuaioB B GNSS-npuemMHuku.

OTtim4yHoO
I'myOokue u cucreMaTU3UpPOBAHHBIE 3HAHUS
OcHOBHBIE TIOHATHUS O TUCTAHIIMOHHOM
30HAMPOBAHUM 3eMiH, (U3HUECKUE U
TEXHOJOTMYECKHE OCHOBBI KOCMHYECKOI
cheMKH, adpodorochemkn. OCHOBHBIE CBONCTBA
JAHHBIX JUCTAHIIMOHHOTO 30HMPOBAHUS.
TEOPETUUECKHE OCHOBBI AU PUPOBAHUS
W3MEHEHUN TPUPOIHBIX U aHTPOMIOTEHHBIX
00BEKTOB, OCHOBHBIE CYIIECTBYIOIINE
npoektupyemble GNSS 1 X OTIMYMSA, TUTIBI
CIIyTHUKOBBIX PUEMHUKOB, KOHIICIIIUU
unrerpauu GNSS ¢ 1pyrumu reoie3n4ecKuMu
npudopamu.
VYcneunesie 1 cCaMOCTOSTENBHO IPUMEHAEMbIE
ymenust OTobpaxaTh a9pOKOCMUYECKYIO
nHpopmanuto B ' MC-nakerax, cOBMearh ee ¢
JTaHHbIMU, noJydeHHbIMU ¢ [T HCC-nnprieMHUKOB
a TaKKe pacTPOBBIMU U BEKTOPHBIMH JaHHBIMU;
MIPOU3BOUTH aHAIHN3 JUHAMUKH MPUPOIHBIX U
AHTPOIOIE€HHBIX 0OBEKTOB HA OCHOBE
BPEMEHHBIX pAJ0B JaHHBIX /(33 B onTHueckom
Y paJuOBOJIHOBOM JMAIa30HaX CIEKTpa.
CBobonHoe BiaseHue cnocodbamu cobopa
MIPOCTPAHCTBEHHBIX TAHHBIX C IIOMOIIbIO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
I'HCC-npueMHuka; HaBbIKaMH cOopa
MIPOCTPAHCTBEHHBIX JAHHBIX C IOMOIIbIO
CUCTEM II00aTFHOTO MO3ULIMOHUPOBAHMUS;
KOHBEpTALlUU JaHHBIX U3 POpMATOB,
ucnosbdyeMbix B GNSS-npuemHukax, B
obmepacnpoctpanenusie [ IC- popmaTer u
o0paTHO, 3arpy3Ku KapTorpaduuecKux
MarepranioB B GNSS-npuemMHuku.

IIK.2

CnocodeH Kk pa3padoTKe COBpeMEHHbIX METO0/10B, TEXHOJIOTHIA M METOAMK MPOBeIeHUs
reoie3au4ecKux, pororpaMmMeTpruuecKux  a3pogdorocbeMOYHbIX pad0T; 0CBAMBATH HOBbIE
npudopsbl U cucTemMbl B o0s1actu reoae3un u /133

KoMmnerennus I[lnannpyemMble pe3yabTaThl Kpurtepun onennBanus pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.2.2 3HaTh: OCHOBHbBIE TOHATHUS HeynosiaerBopurei

Hcnonb3yeTr HOBbIC
npUOOPHI, CUCTEMBI H
anmaparypy Juis
MPOBECHUS padOT B
npodeCCHOHAIBHON
obnactu

TEOPHUH BEPOATHOCTEN U
MaTe€MaTUYECKOW CTaTUCTUKH,
OCHOBHBI€ ITOCTYJIAThl TEOPUU
OmMOOK U3MEPEHUH, KPUTEPUH
TOYHOCTH U3MEPEHHIA,
0COOEHHOCTH OIIMOOK
OKpYIJIEHUI; OCHOBHBIE JTalbl U
NOpsAZIOK 00paboTKU psaa
PaBHOTOYHBIX U HEPABHOTOYHBIX
HE3aBUCHUMBIX U3MEPEHUI; dTaIlbI
00pabOTKU ABOMHBIX U3MEPEHUI
psiAa OMHOPOAHBIX BEIUYMH.
YMeTh: IpOu3BOAUTH OLIEHKY
TOYHOCTHU U3MEPEHUI C
WCIIOJIb30BAaHUEM Pa3IMYHBIX
KpUTEPHUEB, IPOU3BOIUTH
MaTeMaTU4YeCKy0 00paboTKy psiia
PAaBHOTOYHBIX U HEPABHOTOUHBIX
HE3aBHCUMBIX U3MEPEHUH, a
TaKXe JBOMHBIX U3MEPEHUH psla
OJIHOPO/IHBIX BEJTUYHH.

Bnagers: craTucTHUeCKUMHU
METOJaMH U MPOrPaMMHBIMU
CpEJICTBAMU MaTEMATUYECKOU
00paboTKH MOJEBBIX
re0Ie3NYECKUX U3MEPEHUN.

He 3HaeT ocHOBHbIE IOHATHUS TEOPUU
BEPOATHOCTEN U MAaTEMaTUYECKOW CTAaTUCTHUKH,
OCHOBHBIE MTOCTYJAThl TEOPHH OIIHOOK
WU3MEPEHUI, KpUTEPUU TOYHOCTU U3MEPEHMUI,
0COOEHHOCTH OIIMOOK OKPYTJIEHUI; OCHOBHBIE
ATaIbl U MOPSAA0K 00pabOTKH psiga
PaBHOTOYHBIX U HEPABHOTOYHBIX HE3aBUCUMBIX
W3MEPEHHMI; dTarbl 00pabOTKH ABOMHBIX
U3MEPEHHM psiZla OTHOPOIHBIX BEJIMYHH.

He ymeeT npon3BoaUTh OIEHKY TOYHOCTH
MU3MEPEHHM C UCTIOIB30BAHUEM PA3IMYHBIX
KpUTEPHUEB, TPOU3BOAUTH MATEMATHUYECKYIO
00paboTKy psiia pAaBHOTOYHBIX U
HEPaBHOTOUYHBIX HE3aBUCUMBIX U3MEPEHUH, a
TAKX€ JBOMHBIX U3MEPEHUN PSAa OTHOPOIHBIX
BEJIMYMH.

He Bnaneer ctaTucTHUECKUMU METOAAMH U
MPOrPaMMHBIMH CPEICTBAMU MaTEMaTHUECKON
00pabOTKHU MOJEBBIX T€0AE3NUYECKIX
W3MEpPEHU.

YaoBiieTBOpUTEJIBH
OO1u11e, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX TTOHSITUI TEOPUU BEPOSITHOCTEN U
MaTeMaTHYECKOM CTAaTUCTHKHU, OCHOBHBIX
[IOCTYJIATOB TEOPUH OIIMOOK U3MEPEHUH,
KPUTEpPUEB TOUHOCTU U3MEPEHHU,
0COOEHHOCTEH OMIMOOK OKPYIJIEHUI; OCHOBHBIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
ATAIoB M Mopsiaka 00paboTKH psina
PaBHOTOYHBIX U HEPABHOTOUHBIX HE3aBUCUMBIX
U3MEpPEeHuil; 3TanoB 00pabOTKU ABOHHBIX
M3MEpEHUH psaa 0THOPOJHBIX BEIUUHH.
JleMOHCTpHUpYET YaCTUYHO COPMHUPOBAHHBIE
YMEHHUS IPOU3BOJUTH OLIEHKY TOUHOCTH
U3MEPEHUH ¢ UCTIONb30BaHUEM Pa3INYHbBIX
KpUTEPHUEB, MAaTEMAaTUIECKYIO 00paboOTKy psiaa
PaBHOTOYHBIX U HEPABHOTOUYHBIX HE3aBUCUMBIX
MU3MEPEHMM, a TAK)KE JBOMHBIX U3MEPEHH psiaa
OJIHOPO/IHBIX BEJTUYHH.
HMmeeT npeacTaBieHue O CTATUCTUYECKUX
METOJIaX U IPOrPaMMHBIX CPEICTBAX
MaTeMaTH4eCKOi 00pabOTKH MOJIEBBIX
re0Ie3M4ECKUX U3MEPEHUM.

Xopouo
B ocHOoBHOM cpopMupOBaHHBIE, HO
coJiepKalie OTAeNIbHbIEe POOeIbl 3HAHUS
OCHOBHBIX IIOHATUI TEOPUH BEPOSITHOCTEHN U
MaTEMaTHYECKON CTATUCTUKH, OCHOBHBIX
MOCTYJIATOB TEOPHH OMIMOOK U3MEPEHUIA,
KpUTEPUEB TOUHOCTH U3MEPEHUH,
0COOEHHOCTEH OIMMOOK OKPYTJICHUI; OCHOBHBIX
ATANoB M MOpsIKa 00pabOTKH psiga
PaBHOTOYHBIX U HEPABHOTOUYHBIX HE3aBUCUMBIX
M3MEPEHHI; 3TaOB 00pabOTKU TBOWHBIX
U3MEpEeHUi psijia OJHOPOIHBIX BEIUYHUH.
B nenom ycnennsle, HO cojieprkaliue
OT/ENbHBIE MPOOEIIBl YMEHUS IIPOU3BOUTD
OLICHKY TOYHOCTH U3MEPEHUH C
HCTIOJIb30BAHUEM Pa3IMYHBIX KPUTEPHEB,
MaTeMaTHYeCKyto 00paboTKy psja
PaBHOTOYHBIX U HEPABHOTOYHBIX HE3aBUCHMBIX
W3MEPEHUM, a TaK)KE JBOMHBIX U3MEPEHUN psijia
OJTHOPOJIHBIX BETUYUH
YBepeHHOEe BiIaJIeHUE CTATUCTUUYECKUMHU
METOJIaMH ¥ MPOTPaMMHBIMU CPEJCTBAMHU
MaTeMaTH4eCKON 00pabOTKH MOIEBBIX
re0Ie3UYECKUX U3MEPEHU.

OTtim4yHo
JleMOHCTpUpYyET BBICOKMI YPOBEHb 3HAHUI
OCHOBHBIX IIOHSTHI TEOPUU BEPOSITHOCTEN U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
MaTEeMaTHYeCKON CTaTUCTUKU, OCHOBHBIX
MOCTYJIATOB TEOPHH OMIMOOK U3MEPEHHUIA,
KPUTEpUEB TOUHOCTH U3MEPEHUH,
0COOEHHOCTEH OMIMOOK OKPYTJIEHUI; OCHOBHBIX
ATAINoB M MOpsIKa 00pabOTKH psiga
PaBHOTOYHBIX U HEPABHOTOUYHBIX HE3aBUCUMBIX
W3MEPEHHI; TaOB 00pabOTKH TBOWHBIX
M3MEpEHUil psijia OJHOPOIHBIX BEIUYUH.
Crioco6eH MpUMEHSITh TIOTyYCHHbBIC 3HAHMS Ha
MIPAKTHKE.
JIeMOHCTpHPYET yCIENTHBIC YMCHHSI
MIPOU3BOIUTH OIEHKY TOYHOCTH U3MEPEHUM C
UCIOJIb30BAHUEM PA3IUYHBIX KPUTEPUEB,
MaTeMaTHYECKyIo 00paboTKy psia
PaBHOTOYHBIX U HEPABHOTOUYHBIX HE3aBUCHUMBIX
W3MEPEHHUI, a TAK)KE JBOMHBIX U3MEPEHUN psilia
OJTHOPOJIHBIX BEJTUYUH
CBo0OoHOE BNaICHUE CTATUCTUYECKUMU
METOJIaMH ¥ MPOTPAaMMHBIMU CPEJICTBAMHU
MaTeMaTH4eCcKorl 00pabOTKH MOJIEBBIX
reoJIe3NYeCKUX U3MEpPEHHil, CTIOCOOHOCTh
MIPUMEHSITh ITOJIYICHHBIC HABBIKH B PEATbHBIX
MIPOCKTaX.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH : DK3aMEH
Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIIIMHE B paMKax
MPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MaxkcuMajbHOe KoJIn4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YI0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

MK.1.1

Ucnonp3yet reonesnyeckue
METOJIbI U CPEJICTBA
JUCTAHIIMOHHOTO 30HIUPOBAHUS
JUTSL U3YYEHUS TUHAMUKH
W3MEHEHUS TOBEPXHOCTH 3eMITH
IIK.2.2

Hcnonb3yeT HOBBIE TPUOOPHI,
CUCTEMBI U afmaparypy Ass
poBeJeHNUS padoT B
npodeCcCHOHAIBHON 00J1aCcTH

Marematuueckas oOpaboTka
pe3yJIbTaTOB PABHOTOUYHBIX
U3MEPEHUMN

3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

CTyIeHT OKa3bIBaeT BIaIEHUE METOJaMH
00paboOTKH psAa paBHOTOYHBIX U
HEPaBHOTOYHBIX U3MEPEHUIN OJHOU
BEJIMYMHBI: ONPEJIeNICHUE CPETHETO U
CpelHel KBaApaTUYHON OLIMOKU
OTAEIBHOIO Pe3ysbTaTa U3MEPEHUH 1Mo
dopmyite beccens, orenka
JIOBEPHUTEIBHOIO MHTEPBAJIA JIs
WCTHHHOTO 3HAYCHHUS; 3aJJaHHE BECOB IS
HEPaBHOTOUHBIX H3MepeHuit; CTyaeHT
BJIaJICET MPOTPAMMHBIMHU CPEACTBAMU
aHaJM3a JaHHbIX.

MK.1.1

Hcnons3yer reoae3nyeckue
METOJIBI U CpeICTBa
AUCTAHIIMOHHOI'O 30HAUPOBAHUA
JJI1 U3YUCHUA TUHAMHUKN
M3MEHEHUS IOBEPXHOCTHU 3eMIIn
IIK.2.2

Hcnonb3yeT HOBbIE MPUOOPHI,
CUCTEMBI U almaparypy AJs
poBeJIeHNUs padoT B
npodeCcCHOHAIBHON 00J1aCcTH

Matremaruueckast o0paboTka
PE3yNIbTATOB TBOIHBIX
U3MEPEHUN

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

CryneHT NoKa3bIBaET BIaJCHUE METOIaMU
00paboTKH psiJia IBOMHBIX PABHOTOYHBIX U
HEPaBHOTOYHBIX H3MEPEHHIA, OOHAPYKEHHS
cHCTeMaTUYeCKHX OUIMOOK; BIIaJieHNe
IIPOrpaMMHBIMH CPEACTBAMHU aHAJIN3A
JAaHHBIX.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1.1

Hcnonb3yeT reoesnyeckue
METO/bI U CPEJCTBA
JUCTAHIIMOHHOIO 30HIUPOBaHUS
JUI U3y4eHUs JUHAMUKU
M3MEHEHHS TOBEPXHOCTH 3eMIIN
MK.2.2

Hcnonb3yer HOBbIE MPUOOPHI,
CHCTEMBI U armnapaTypy A
NpoBe/IeHUs paboT B
npodeccuoHaIbHOM 001acTH

[ToaroroBka K 3K3aMeHy
HNTorosoe KOHTPOJIbHOE
MeponpusiTHe

CTyneHT 1eMOHCTPUPYET MOJIyYECHHBIE
3HaHUS 0 CIAEAYIOLIUM pa3jenaM Kypca:
Bsenenne. OCHOBHBIE TOHATHS TEOPUH
BEPOSITHOCTEN M MATEMATUYECKOU
CTaTUCTUKH; 3aKOHBI PACTIPEACICHUS
CIIy4alHbIX BEJIMUUH; JIEMEHThI TEOPUU
KOpPPEeISLUH; TEOPHUs OIIMOOK U3MEPEHUH;
KPUTEPUN TOUHOCTH U3MEPEHUH; OIINOKU
OKpYIJICHUH U UX CBOWCTBA;
MaTemaThueckas 00paboTKa pe3yIbTaToB
PaBHOTOYHBIX, HEPABHOTOYHBIX U JBOWHBIX
U3MEPECHUM.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

MaremaTnyeckasi 00padoTKa pe3yJIbTATOB PABHOTOYHbIX H3MEpPeHHU I

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSAITEJILHOM padoThI
MakcumanbHbIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanun: 30

[Tpoxoxnoii 6amt: 15

ITokazaTeu oneHUBaAHUSA Babl
3HaeT GpopMyIly YCIOBHON BEPOSITHOCTU COOBITHS. Y MEET BEIUUCIUTD YCIOBHYIO BEPOSATHOCTh 10
coObITust. KoHTponupyeT npaBumIbHOCTh pacyeToB.
3HaeT GOpMYJIbI CIIOKEHUS U YMHOXKEHUS BEPOATHOCTEH. YMeeT NpUMEHSTh (hOPMYJIbl CIIOKEHUS 10
Y YMHOKEHHUsI BEpPOATHOCTEN I perieHus 3a1ad. KonTponupyeT npaBmIBHOCTb pacyeTOB
BEPOSTHOCTH CITy4alfHOT'O COOBITHS
3Haet GopMyIly FeOMETpUUECKON BEPOSTHOCTU. 3HAET YCIOBHS IPUMEHUMOCTH (POPMYJIbI 5
F€OMETPUYECKON BEPOSITHOCTH.
YMmeeT npuMeHsITh GopMyITy TEOMETPUUYECKON BEPOSITHOCTH JIJIsl pELICHMs 3a/1a4. 5
MaremaTuuyeckas 00padoTKa pe3yJibTATOB IBOMHBIX H3MePeHM I
IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15
IToxa3aTesn oneHMBaHUsA Basniasi
3HaeT CBOICTBA YUCIIOBBIX XapaKTEPUCTUK CIIyYalHbIX BEJIMYUH. Y MEET IPUMEHSATh HHTETpall 10
["amma-dynkius. KonTpoiaupyer npaBuiIbHOCTh paciyeToB.
3HaeT TUIOBbIE 3aKOHBI paclpe/IesieHUs] AUCKPETHOM CiTydyallHOM BETMUMUHBI U YMEET IPUMEHATh 10
UX JUISl pELIEHUs COlepKaTeNbHBIX 3aa4. KOHTposMpyeT paBUIbHOCTD Pacu€ToOB.
3HaeT OCHOBHBIE YUCIIOBbIE XapaKTEPUCTUKU U IPAaBUJIA UX BBIYUCICHUS ISl AUCKPETHOM 5
Cily4aiiHOM Benn4uHbl. KOHTpoIMpyeT NpaBuiIbHOCTh PACUETOB.




YMeeT CTpOUTh 3aKOH pacripeieieHus] PYHKLIUHU OT TUCKPETHON CITy4aifHOW BETMUHHBI.
KoHnTponupyer npaBUIILHOCTb PaCU€TOB.

IToaroroBka K 3K3aMeHy

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITeILHON PadoThI
MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectanun: 40
[Tpoxoanoii 6amt: 20

IToxa3zarTen oeHNBAHUA

Bajaabl

3HaeT METO/Ibl TOYEUHOTO OLIEHUBAHHSI HEM3BECTHBIX MaPAMETPOB paclpeieleHuit 0 BEIOOPKE.
YMeeT NpUMEHsTh METOJ MOMEHTOB, MaKCUMAJILHOT'O IIPABONO100Ms, KBAHTUIIEH Ul pEeLIeHUs
3aJ]auy OLICHUBAHUS TApaMETPOB PACIIPEICIICHHs 110 BEIOOPKE.

10

3HaeT noHaTHe QYHKIIUU MTPaBIOTOI00Ms BEIOOPKU 1 3aKOHA pacTpeieieHUs] BBIOOPKU. Y MeeT
CTpOUTH (DYHKIIHIO IPABIOIIOI00US BEIOOPKH.

10

3HaeT NOHSTHE UHTEPBAIILHOTO OLIEHWBAHUS HEU3BECTHBIX ITAPaMETPOB paCIpe/ieICHUNA. Y MeeT
CTPOUTH IOBEPHUTEIbHBIC MHTEPBAJIBI ISl HEU3BECTHBIX MMAPAMETPOB HOPMAIILHOTO
pacnpeeseHusl.

10

3HaeT OCHOBHBIE BEIOOPOYHBIE XapaKTEPUCTHUKU U (POPMYIIBI A1 UX BBIYMCICHHUSA. Y MEET
BBIUUCIISITH OCHOBHBIE BEIOOPOYHBIE XapAKTEPUCTUKU U COJIEPKATEIbHO HHTEPIIPETUPOBATD
pe3yJIbTar.

10




