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1. HaumeHoBaHUE QM CIUATIIHHBI
Teopernueckne 0CHOBBI 00paObOTKH Te0()U3MUECKHUX JTAHHBIX

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 05.03.01 I'eonorus

HaIpaBJIeHHOCTH [ eodr3uka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUILUIMHBL TeopeTuyeckne 0CHOBbI 00pad0TKH reou3nyecKnuX JaHHbIX Y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

05.03.01 I'eonorus (HampaBieHHOCTS : ['eodu3nka)
IIK.2 CnocoGeH o1 pyKOBOJACTBOM Y4acCTBOBATh B MPOBEACHUH MPOU3BOICTBEHHBIX U HAYYHO-
MIPOM3BOJICTBEHHBIX, MTOJIEBBIX, 1a00PATOPHBIX U HHTEPIPETAUOHHBIX PabOT

Nuaukaropsl
IIK.2.2 Vcrionp3yeT MeTOIbl 00pabOTKH U MHTEPIPETAIMN KOMIUICKCHON MHGOPMAIIMH JIs1 PEIICHHS
IMPOMU3BOACTBCHHBIX 3a/1a4



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.01 I'eonorus (HanpaBneHHOCTH: I eoduzuka)

¢opma o0yuenus

O4YHasa

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

10

O0beM TMCUMILINHBI (3.€.)

O0beM TMCUMILVINHBI (AK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

42

IIpoBenenue JJeKIUOHHBIX
3aHATHH

14

IIpoBenenue Jad0paTOpPHBIX
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY

28

CamocTrosiTesbHast padoTa
(ak.4ac.)

66

@®opMbI TEKYLLIET0 KOHTPOJISI

Bxoanoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTHe (2)
Htorosoe koHTposnbHOE MeponpusTue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BBenenue B npeamer. JjemMmeHThl Teopun uHpopmanun. MuTerpajbubie npeodpa3zoBaHus moJiei
VYcnenHoe 0CBOGHUE COAECpXKaHUSL JAaHHOTO MPEeIMeTa BO3MOKHO JIMII MPU JOCTATOYHOM 3HAHUU OCHOB
(U3HUKYN, MATEMAaTUKH, TCOPUU BEPOSTHOCTH U MATEMATUIECKOUW CTaTUCTHKU. Tema 1. CHTHABI U ITyMBI,
MaTeMaTHYeCKUe MOJIeN reopU3NIEeCKUX MoJIel U UX UHTerpaibHble IpeodpazoBanus. [lomyuenue
reo(U3NUeCcKUX JaHHBIX, MMOJIE3HbIE CUTHABI U IIOMEXH (ITyMbl). JleTepMUHUPOBAHHBIE U CITyYallHbIe CUTHAJBI.
CriekTpasibHbIE TIPECTaBICHUsI CUTHAIOB. OCHOBHBIC (hOPMYITBI U (PU3UUECKUN CMBICI CIIEKTPATBHBIX
npeoOpazoBanuii. CBolicTBa npeodpazoBannii dypre. [[ByMmepHbie (MHOTOMEpHBIE) TpeoOpa3zoBanus Dypne.
[TonsiTre BeiBIIET — U APYTUX BUJIOB COBPEMEHHOTO aHAIHN3a
Tema 2. Pacuet mapamMeTpoB JIMHEHHBIX cUCTEeM. JInHEHbIe cucTeMbl. [[pUHIUTIBI aITATUBHOCTH U
cyrnepno3unun. YacTOTHBIE XapaKTEPUCTUKN CUCTEM M UX OCHOBHBIC TUIIBL. BpeMeHHBIE XapaKTEepUCTUKH
CUCTEM: UMITYJIbCHAsI PEAKIIUs, IEPEXOIHAS XapPAKTEPUCTHKA, UX CBSA3b CO CIIEKTPATILHBIMU XapaKTEPUCTUKAMH.
Pacuer BBIXOAHBIX CUTHAJIOB CUCTEM I10 MapaMeTpaM BXOJHBIX CUTHAJIOB BO BpEMEHHON U YaCTOTHOM 001acTy.
Tema 3. DHepreTuueckre U KOPPEISLIUOHHbIE XapaKTEPUCTUKH B TEOpUH UH(OpMAIIUU. DHEPTUS CUTHAIIOB.
Oueprerudeckue cnekTpsol. [lonsarue korepeHTHOCTH. KOppensimoHHble XapaKTepUCTUKU CUTHAJIOB!
aBTOKOPPEISLUS, B3aUMHast Koppensius. x cBOICTBa U CBA3B CO CIIEKTPATLHBIMU SHEPTETUUECKUMU
XapakTepucTUKaMi. MHOTOMEpHbIE KOPPEISALUOHHbIE (QYHKIUH.

HexoTopsblie airopurMuyeckre npodJjeMbl MHTEpIpeTanuu reopusndecKux 1aHHbIX Ha IBM,
CTATHCTHYECKHE U IBPUCTHYECKHE METO/bl AHAIN3A IKCIIEPUMEHTAJBHBIX JAHHbBIX
Tema 7. Ciyuaiinble nocnenoBatenbHocTH. Ciyvaiinbie GyHKuuU. CTaTUCTUYECKUH U JeTePMUHUCTHYESCKHUH
MOJX0/ K UX aHanu3y. CTallmOHApHOCTD U AproanyHocTh. CoriacoBanHble 1 0OpatHbie GuinbTpsl. Kputepun
ONTHUMAaJIbHOCTU. THUIIBI ONITUMANBHBIX (UIBTPOB. HennHelnbie GUIbTPHI.

Tewma 8. [Iponomkenne reopusndecKkux mojiel. 3a1auyn U METOIbI TpaHCHOPMAIHKA Te0(hU3NISCKUX TTOJICH.

[Tpopomxenust reopU3NIECKUX T€OMOTEHIINATBHBIX MOJICH.
Tema 9. HekoTopble anropuTMHUECKUE MTPOOIIEMBI HHTEPIPETALNU Teopu3NIecKuX TaHHbIX Ha DBM. CBsi3b
JUITUTEIHHOCTU CUTHAJIOB U Pa3pelIEeHHOCTH UX CIIEKTPOB. BUabl QyHKIMIA - OKOH, MX XapaKTEPUCTHKH.
SIBnenne ['m66ca. BoccTaHOBNIEHNE HETIPEPHIBHBIX CUTHAJIOB 110 IUCKPETHBIM 3HAYEHUSIM.
Tema 10. HexoTopble cTaTUCTUYECKHUE U IBPUCTUUECKUE METO/IbI aHAIN3a JaHHBIX. CrilaKuBaHue,
MHTEPIIOISLNS U allllPOKCUMAaIMS TaHHBIX. KoppensainoHHO-perpecCHOHHBIN aHaIN3.

JluckpeTHble Ipeodpa3oBaHus, CIy4aiiHble MOCJe10BaATeJIbHOCTH M UG poBbie GUILTPHI.
Tema 4. luckpetHsle npeodpazoBanust Oypre. MckaxeHnne HenpepbIBHBIX QYHKIUHN NPU AUCKPETU3ALNUN
(ImckpeTu3anys WM KBAaHTOBAaHUM CUTHAJIOB BO BpeMeHH). Yactora HalikBucTta 1 TeopemMa 0TCYETOB
KotenbHukoBa. BeiOop mara kBaHtoBaHusi BO BpeMeHU. KBaHTOBaHME CUTHAJIOB 110 YpOBHIO. OCOOEHHOCTH
CTIEKTPOB TUCKPETHHIX (pyHKIMI. beicTphie npeobpa3oBanus Pypoe.
Tema 5. Jlpyrue Buabpl JUCKpETHBIX peoOpa3oBanuil. [luckpernsie npeoOpa3zoBanus Jlaraca.
Z-nipeoOpa3oBaHus, X cBOiCTBA. M300paskeHne Z-mpeoOpa3oBaHUi B KOMIUIEKCHOM TIOCKOCTH.
I'eomeTpHrueckoe UCTOJIKOBaHUE KOpHEH Z-nipeoOpa3oBanuii. KoncTpynpoBanue GpuibTpoB Ha OCHOBE Z-
npeoOpaszoBanuii. [lIoHsTHE MUHUMAIBHO - ()a30BBIX, HYJIb - ()a30BBIX U MAKCHUMAJIBHO - ()a30BBIX CUTHAJIOB.
Tema 6. Lludposas ¢punbrpanus. Ilouarue nudpposbix GuiabTpoB. CriocoOb! (aNropuT™Mbl) IPOU3BOACTBA
udposoit ¢punbTpaunu. Tumel HUGPOBBIX GUIBTPOB: JIMHEHHbBIE U HEIMHEHHbIE, TOCTOSIHHBIE U IIEPEMEHHBIE
BO BPEMEHH, OJJHOKaHAJIbHbIE 1 MHOTOKaHajbHbIE. I [poCTpaHCTBEHHBIE U IPOCTPAHCTBEHHO-BPEMEHHBIE.

Pabora ¢ pynknueil (1uckperusanms, CTAaTUCTUYECKHE XapPaKTePUCTUKH, IPsIMOe U 00paTHOe
npeodpa3zosanue Pypne). TectrupoBanne B nporpamme Geostat
Huckperuzanus pyaknun. CTaTuCcTHUYECKUE XapakTepucTuku. [Ipsmoe npeodbpazoBanue Oypre. O6paTtHOE
npeobpaszoBanue Pypre. HuzkouactorHas ¢punbTpanus. OuibTpanus B CIEKTpaIbHONW 00JIacTH.
Z-npeoOpa3zoBanue. KoppensiuoHHbie XapaKTepUCTUKU JBYXMEPHOTO pacipeneiacHus. OyHKIUN



aBrokoppeisinuu (AK®) u B3anmuoii koppensuun (PBK). JlekorBomtorusa. MoaenupoBaHue B Iporpamme
Geostat.

Tect Ne 1. CraTtuctuyeckue xapakrepuctuku reonosieid. Tect Ne 2. CriekTpanbHble XapakTepucTuku. Tect Ne 3.
Ounprpanus. Tect Ne 4. Koppenaunonnsie xapakrepuctuku. TecT Ne 5. Ciyuakinbie poriecchl. Tect Ne 6.
Oo6nHapyxeHue.



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
OcHoBHAaS:
1. Ko6epunuenko B. I'. PannosnekTpoHHbBIE CUCTEMBI TUCTAHIIMOHHOTO 30HIUPOBaHUs 3eMIH: Y ueOHOe

nocobue/Kobepunuenko B. I'..-ExarepunOypr: Ypanbckuii henepanpabiii yausepcuteT, 9bC ACB,2016, ISBN
978-5-7996-1685-4.-224. http://www.iprbookshop.ru/68463.html

2. Cnacckuii b. A.,I'epacumona 1. FO. Teopetuyeckre 0CHOBBI 00paOOTKH Te0PpU3MUECKUX JaHHBIX:yueOHOe
nocoOue JIst CTyICHTOB I'e0JIOTHUECcKOro (hakyspTeTa, o0yyaromuxcs no cnenuanbHoctu "['eopusuka"/b. A.
Cnacckuii, U. 0. I'epacumosa.-Ilepmb:M3natenscrBo IlepMmckoro rocynapcrseHHoro ynusepeurera,2011,
ISBN 978-5-7944-1619-0.-190.

3. Cmacckwuii b. A.,I'epacumoBa U. 0. Ceiicmoctparurpadusi:yaedHo-meroanueckoe mocodue/b. A. Crnacckuid,
N. 10. I'epacumosa.-Ilepmp,2012, ISBN 978-5-7944-1905-4.-1. https://elis.psu.ru/node/14379

JdomosHuTeIbHAS:

1. Cnacckuii b. A. lludpoas o6paboTka TaHHBIX ceilicMOpa3BeaKu:yaeOHoe mocodue mo crnenxkypey/b. A.
Cnacckuit.-I1epmsb,1986.-96.



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

https://habr.com/ru/post/460445/ Kypc nexumii «OCHOBBI ITU(GPOBOI 00paOOTKH CUTHATIOBY
https://psu.bibliotech.ru/Account/LogOn/ Lludpoas 6ubnuoreka «bubdmmorex»
https://elis.psu.ru/ [{ludpposas 6ubmmorexka [I'HNY
http://elibrary.ru/ Hayuynas snektponnas 6uommoreka eLIBRARY
http://elar.urfu.ru/bitstream/10995/65261/1/978-5-7996-2464-4 2018.pdf OcHoBsI iudpoBoit 00pabOTKH
CUTHAJIOB
10. Ilepeyenb HHPOPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

OO6pazoBaTenbpHBIN Mporiecc o quciuiuinHe TeopeTnyeckne 0CHOBBI 00PadOTKHU reopu3nIecKux
AAHHBIX MIPEINOJIaraeT UCIIOJIb30BAHUE CIEIYIOIIETO IPOrPAMMHOTO O0eCcTieueHusI U HHPOPMAIIMOHHBIX
CIPaBOYHBIX CUCTEM:

OO6pazoBaTenbHbIN NpoIiece MO TaHHOW TUCIUILIMHE MPEoaraeT UCIOoIb30BaHUE CIEAYIOLIETO
IIPOrpPaMMHOT0 o0ecreueHus: 1 MHPOPMAIIMOHHBIX CIPAaBOYHbIX

CUCTEM:

- IPE3CeHTAI[IOHHBIE MaTEePUAIBI (CITalIbl IO TEMaM JIEKIIMOHHBIX M MTPAKTUYECKHUX 3aHITHN);

- IOCTYTI B pexxuMe on-line B DnekTpoHHyto 6ubnmoreunyto cucremy (3bC)

- IOCTYTI B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

IlepeyeHp HEOOXOIUMOTO JIUIEH3UOHHOTO U (WJIM) CBOOOJHO pacpOCTPaHIEMOTr0 IPOrPaMMHOTO
obecrieyeHust:

1.0O¢ucHbIi MakeT NPUIIOKEHU;

2.IIpunoxenue, MO3BOJIAIOLIEE IPOCMATPUBATH U BOCIPOU3BOIUTH MeAHakoHTeHT PDF-(aiinos;
3.IIporpaMmebl, TeMOHCTpAIMH BHIEO MAaTEPHATIOB (IPOUTPHIBATEINbD);

4.0dwucHbrit naket npunoxenuid «LibreOffice».

5. O6yuaromas cuctema Geostat (PITPY, Poccus).

HpI/I OCBOCHHU MaTCpHraia U BbIITIOJTHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanuu JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

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

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTEPUAJIOB U MPE3CHTALNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPsEMbIC 3a1aHMUs,
3aJaHus U1l COBMECTHOM palboTHI.

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

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HE00XO0AUMOM VISl OCYIIEeCTBJICHHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIJINHE

Jlnst mpoBeieHHs JICKIIMOHHBIX 3aHATHI Heo0XoauMa yueOHast ay TMTOPHsI, OCHAIEHHAs! CIICIIMATN3UPOBAHHOM
Mebebio, IEMOHCTPAIMOHHBIM 000py10BaHUEM (TIPOEKTOp, SKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IIPOrpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) MM MapKepHON JTOCKOM.

Jlnst mpoBeieHust 1a00paTOPHBIX 3aHATHH HeoOXouMa yuebHas reopusudeckas jadoparopus. Cocrtas
000pyI0BaHUS MPEACTABIEH B MacropTe yueOHol reoduznyeckoit 1abopaTopum.

Jl1st IpoBeIeHHSI MEPOIPUATHI TEKYIIETO KOHTPOJIS ¥ MPOMEXKYTOYHOH aTTecTalui HeoOXoauMa yueOHas
ayJIUTOpUsl, OCHAIIICHHAS CTICIIATTM3UPOBAHHON MeOEIbIO, IEMOHCTPAIIMOHHBIM 000pyI0BaHHEM (TIPOSKTOP,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM ITPOTPaMMHBIM O00OecIieueHuEeM, MEJIOBOH (1) MM MapKepHOH



TOCKOH, yueOHas reodusnyeckas adoparopusi. CoctaB 000py10BaHUs IPEACTABICH B ACIIOPTE YIEOHOH
reouznyecKkon J1abopaTopuu.

JI71st caMOCTOSITEeNbHON pabOThI NCTIONIB3YIOTCS IIOMEIIEHUS] OMOINOTEKH: TEPCOHAIBHBIC KOMITBIOTEPHI C
JOCTYTIOM K JIOKQJIFHOM CETH YHUBEPCHUTETA U JOCTYIIOM K HHTEPHETY.

Jli1st ipoBeIeHHsI TPYTIIIOBBIX W MHIANBUAYAIBHBIX KOHCYJIBTAlMH HEOOX0qMMa yueOHas ay JuTOpus,
OCHAII[EHHAsI CIIeUaTIU3UPOBAHHON MeOeIbl0, MEIOBOM (1) WIK MapKEPHOU T0CKOIA.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



DOH/IbI OLICHOYHBIX CPEACTB JAJISl ATTECTAUMHU M0 AUCHHUILIHHE
Teopernyeckue 0CHOBbI 00padOTKH reopu3nUecKnX TaHHbIX

HﬂaanyeMue PeE3yJIbTaThbl oﬁyqemm Io AMCIMIIJInHE 1JId (l)OpMHpOBaHI/Iﬂ KOMIICTCHIINU.

IIK.2

HNuaukaTopbl M KPpUTEPUH

HX OICHUBAHUA

Cnocoden moJa PYKOBOACTBOM Y4aCTBOBATDH B ITIPOBCACHUHU NMPOU3BOACTBCHHBIX 1 HAYYHO-

NMPOMU3BOACTBCHHBIX, ITOJIEBBIX, ﬂaﬁopaToprlx N MHTE

pripeTanuoOHHbIX PadoT

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.2.2 3HATh: MaTEMaTUYECKHE OCHOBBI HeynosiierBopureJ
Hcnonb3yer MeTOIbI (bopmupoBaHus HUPPOBBIX OTcyTcTBHE 3HAHWN.
00paboTKu 1 OTKJIMKOB CHT'HAJIa, 3aJI0JKEHHBIX YnoBj1eTBOPUTEIbH

HUHTEPIIPETAIAN
KOMILJIEKCHOI
uH(bOpMaIUU IS
pelieHus
MIPOU3BOICTBEHHBIX
3a1a4

B CTIEMAIM3UPOBAHHBIX
IPOTPaMMHBIX TMPOTYKTaX,
MO3BOJISIFOIIUX MTPOBOJIUTH
KOMILICKCHYIO UHTEPIPETALINIO
reo(pu3MYeCcKuX JaHHBIX.

YMeTb: NPUMEHSTh IPOrpaMMHOE
oOecnieuenue, chopMupoBaHHOE
JU1s1 0OpabOTKK M MHTEPIIpETAIIUN
KOMILIEKCHON WH(OpMAIiu Jist
peIIeHUsI TPON3BOACTBEHHBIX
3ajay.

Bnaners: Teopetrueckoi 0a3oi,
N03BOJIAOIEH 00padaThIBATh U
UHTEPIPETHPOBATH KOMILJICKCHBIE
JTAHHBIE TIPU PEUICHUH IIUPOKOTO
Kpyra 3ajad B Ipejaenax
KOHKPETHBIX TEPPUTOPUN U
IPOM3BOJICTBEHHBIX Y4aCTKOB.

Cnalble 3HaHUSI MATEMAaTHYECKUX OCHOB
(dbopmupoBaHUs HUPPOBBIX OTKIMKOB CUTHANIA,
3aJI0KEHHBIX B CIIEUATIN3UPOBAHHBIX
MPOrPaMMHBIX MTPOIYKTAX, MO3BOJSIOLINX
MIPOBOAUTH KOMITJIEKCHYIO HHTEPIPETAIUIO
reo(U3NUeCcKUX JTaHHBIX.
He ymeer npuMeHATh mporpaMMHOE
obecrieuenure, chOPMUPOBAHHOE ISl 00paOOTKH
Y MHTEPIIPETAIUN KOMIUIEKCHOW HHPOPMALIUU
IUISL pELICHNUs] TIPOU3BOICTBEHHBIX 3a/1a4.
He Bnanmeet reopernyeckoii 6a3oii,
MO3BOJIsIONIEH 00pabaThiBaTh U
MHTEPIPETHPOBATH KOMIUICKCHBIE TaHHBIE TIPH
peLIeHUH MIMPOKOT0 KpyTa 3aa4 B IpeJienax
KOHKPETHBIX TEPPUTOPUI U TPOU3BOACTBEHHBIX
YUYacTKOB.

Xopomuo
3HaeT MaTeMaTU4ecKre OCHOBBI ()OPMHUPOBAHUS
U(POBBIX OTKJIMKOB CUTHAJIA, 3aJI0KEHHBIX B
CIELUAIN3UPOBAHHBIX TPOrPAMMHBIX
MPOJYKTaxX, MO3BOJISIONUIUX TPOBOIUTH
KOMIUIEKCHYIO HHTEPIPETAINIO Te0(pU3NIECKUX
JAHHBIX.
He B mosiHOM Mepe ymeeT NpUMEHSTh
IporpaMMHoe obecrieueHue, chopMUpOBaAHHOE
U1 00pabOTKU U MHTEPIPETALMU KOMILIEKCHOMN
MH(POPMALIUH TSl pEIIEHHSI TPON3BOICTBEHHBIX
3ajad.
HeyBepenHnoe BiajeHne TeopeTuueckoit 0a3oi,
MO3BOJIsIONIEH 00pabaThiBaTh U
MHTEPIPETHPOBATH KOMIUICKCHBIE TaHHBIE TIPH
pelIeHUH MIMPOKOTo KpyTa 3a1ay B Ipejiesnax
KOHKPETHBIX TEPPUTOPUIN U TPOU3BOICTBEHHBIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
YUYacTKOB.

O1anyHo
3HaeT MaTeMaTu4ecKre OCHOBBI ()OPMHUPOBAHUS
U(PPOBBIX OTKJIMKOB CUTHAJIA, 3aJI0’KCHHBIX B
CHEIMATM3UPOBAHHBIX MPOTPAMMHBIX
MPOAYKTaX, MO3BOJIAIOLINX IPOBOIUTH
KOMIIJIEKCHYIO HHTEPIPETALHIO Ie0(hU3NIECKUX
JTAHHBIX.
YMeeT npuMeHsITh MPOrpaMMHOE 00ecieueHue,
chopMHUpOBaHHOE TSI 00pPaOOTKH U
MHTEPIIPETAllMi KOMIUIEKCHOW MH(pOpMalun
JUIS pellieHus] IPOU3BOJCTBEHHBIX 3a/1a4.
Bnaneer Teopernueckoit 6a30ii, MO3BOJIAIONICH
o0OpabaThIBaTh U HHTEPIIPETUPOBATH
KOMIUJIEKCHBIE IaHHBIE TIPH PEIIEHUH ITUPOKOTO
Kpyra 3aJa4 B pezenax KOHKPETHBIX
TEPPUTOPUI M TPOU3BOICTBEHHBIX YUACTKOB.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocTaBku ;. ba3zoBas

Buja meponpusiTus IPOMeKYTOYHOM aTTeCTANMH ¢ DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCLUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONPELNISIeTCS Ha OCHOBE 6a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpro/a.

MaxkcuMajibHOEe KoJIHYecTBO 0aioB : 100

KonBepranusi 60a/U10B B 0TMETKHU

«oTau4Ho» - ot 81 10 100

«xopomo» - ot 61 o 80

«Y0BJIETBOPUTEJbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoii KOHTPOJIb Beenenue B mpeamer. 3Hanue 00IMX MOHATHH MaTEMATHKH,
DNEMEHTHI TEOPUH (bu3uKU, TEOPUU BEPOSITHOCTH.
uH(pOpMaLIUH.
NHurerpanbusie
npeoOpa3oBaHus Mol
BxomHoe TeCTHPOBaHHE




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

I1K.2.2

Hcnonb3yeT MeTo 1k 00paboTKH 1

MHTEPIIPETAIMA KOMIUIEKCHOU
nH(bOpMaLUKU AJIs peIIeHUS
MIPOM3BOJCTBEHHBIX 3a7a4

Hexotopsie
ANTOPUTMHUYECKUE TTPOOIEMBI
WHTEPIPETAINH
reoU3NYECKUX JIAaHHBIX Ha
OBM, cratuctuueckue u
ABPUCTUYECKUE METObI
aHajan3a
AKCIIEPUMEHTAIbHBIX
JAHHBIX

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTiue

Z-npeobpazoBanue. ['paduueckoe
n3o0paxxkenue Z-mpeoOpa3oBaHuil Ha
wiockoctul paduyeckoe m3o0OpaxkeHne

npeoOpazoBannii Pypre, Jlamnaca u
Z-npeobpazoBanuii Coiictea Z-

npeoOpazoBannii Kopuu Z-

npeoOpa3oBaHuil (HyJIM U MOIIOCA) U UX
reOMETPHUECKOE UCTOJIKOBAHHE Z-

npeoOpa3oBaHus ¥ pOpMa CUTHAIIOB.
Pacuér AUX n &YX no
Z-npeobpazoBaHusIM BiusHrEe KOHEYHOCTH

BPEMEHHBIX (PYHKIIMI HA UX CIIEKTPHI

XapakTep UCKaKEHU OrpaHUYEHHBIX
¢yskuuit: ssnenue ['nooca. @yHKIMM —
OKHAaAJITOPUTMEI (CIIOCOOBI) IPON3BOJICTBA

L{®. PexypcuBHas punbTparus

Knaccudukanus [1®. [Tepemennas u
MIOCTOSIHHAs! BO BpeMEeHU (UIIbTpaIus

OnHO- M MHOTOKaHaJbHBIE (PHIIBTPHI.
Bpemennas, mpocTpaHCTBEHHAS U
pOCTpaHCTBEHHO-BpeMeHHast OOpaTHast

bubTpanus (1EKOHBOIIONNA) U €€
pasHoBuaHOCTH CoTrtacoBaHHAs

bunpTpanus/leTepMUHUCTHYECKUI TTOIXO0/T

K 00paboTke. 3a1auu 1 METObI
TpaHchopMauii ¥ MPOJOTHKEHUS
reonoTeHIHAIBHEIX nonek CrilaxkuBaHue,

MHTEPIIONIALNS U alllIPOKCUMALINS TaHHBIX.
KoppensiroHHo-perpecCHOHHbIN aHAU3.
OBpuUCTUYECKHE aNropuTMbl CiiydaitHbie

GbyHKIIUH, CTATUCTUYECKUN MOJIXO0] K
00paboTKe, CTAaIMOHAPHOCTh U
APrOANYHOCTD CIyYalHBIX (DYHKITHI




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.2.2

Hcnonb3yeT MeTo 1k 00paboTKH 1
UHTEPIPETAINN KOMIICKCHON
WHPOPMALIUH [Tl PETLICHHST
MIPOM3BOJICTBEHHBIX 33134

JuckpeTHbIe
npeoOpa3oBaHusl, CIIydaitHbIe
MOCNe0BATEIHLHOCTH U
U(pPOBBIE PUITBTPHI.
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

Ennnnunas GyHKUMs U nepexoHast
xapakrepucTuka I IpsMoyroyibHbIi 1

€MHUYHBIA UMITYJIbChI. UMIyJIbCHAs
peakius cucteMblPopMyJibl aHATK3a

(ommcaHMs) CHCTEM BO BpEMEHHOU 1
CHEKTPaJIbHOM 00J1acT DHEPrusi CUTHAJIOB.

OHepreTuyeckue CrekTpbl B3anMuble

SHEpreTUuYecKue CrekTpbl. KorepeHTHocTh
byskumrii OyHKIHUS B3aUMHON KOPPEISIHH

(®BK) u e€ cnexTpaiabHbIi aHAJIOT

Oynknusa aBTokoppensannn (PAK) u eé
creKTpaibHbIi aHanor Tabnuna cBs3u

BPEMEHHBIX (PYHKIIUH, CHIEKTPAIbHBIX U
KOPPEIALIMOHHBIX XapaKTEPUCTUK

JuckperHbie (g poBbie) GyHKIIUH.
HckakeHus: BpeMEHHBIX (QyHKUIUHN Npu
quckperuzanuu. Teopema
KorenbnukoBa. Hacrora HalikBucra.
Br16op mara auckpetrsanuy BO BpeMEeHH

JuckpeTHble peoOpa3zoBanus Oypbe
(ocHoBHBIE opMyIbl) OcOOEHHOCTH

CIIEKTPOB JUCKPETHBIX (PYHKITHIA

BoccranoBneHne aHaIOroBbIX (YHKIUHN 11O
JIUCKpeTHBIM (pyHKIusIM. BITD

IIK.2.2

Hcnonb3yer MeTo 1l 00paboTKU U
MHTEPIPETALNN KOMIUIEKCHON
UHGOPMALIUY [Tl peILICHHS
IIPOM3BOJICTBEHHBIX 33134

Pabota ¢ ¢pyHkuuei
(muckpeTHu3anus,
CTaTHUCTUYECKUE
XapaKTePUCTHUKH, PSIMOE U
oOpatHoe mpeoOpa3zoBaHUe
®dypre). TectupoBanue B
nporpamme Geostat
HNTorosoe KOHTpPOJIbHOE
MeponpusiTiue

Juckperuzanus QyHKIHIH.
Cratuctuueckue xapakrepuctuku. [Ipsmoe

npeoOpazoBanne Oypre. OOpaTHOE
npeoOpazoBanue Oypre. HuskouactorHas

¢wipTpanus. GunbTpanus B CHEKTPAIbHOM
obnactu. Z-npeodpa3oBaHUeE.
KoppensiroHHble XapakTepUCTUKN
JIBYXMEpHOro pacnpenencHusI@ynkunm

aBrokoppessinuu (AK®D) u B3anmMHOU
koppemsinuu (PBK). JlekonBomronus.

TectupoBanue no reMam: CTaTUCTUUECKUE
XapaKTePUCTUKH T€OMOJICH.
Koppensuronnbsie XxapakTepUCTHKU.
Ounprpanus. CirydaliHbIE TPOLIECCHI.
Oo6napyxenue. CrieKTpaibHbIE
XapaKTEPUCTHKHU.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

BBenenne B npeamer. DjieMeHThI Teopuu uHpopmaunu. UHTerpajibHbie npeodpa3oBaHus noJjei

[TpoaomKUTENTEHOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

Iloxa3aTesn oeHMBaHUSA Banast
3HaHHE OCHOB TEOPUU BEPOATHOCTH 5
3HaHME OCHOB MaTEMaTUKHU 5

HexoTopsbie ajiropuTMudecKue nNpodJjieMbl HHTEPNPeTANNM reopu3nyecKux 1aHHbIX Ha DBM,
CTATHCTHYECKHUE U IBPUCTHYECKHE METO/AbI AHAJIN3A IKCIIEPUMEHTAJbHBIX JAHHbBIX

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAIMH: .5 Yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

Iloxka3atenu oueHMBaHUSA Banasbi
Brnaneet npopomkeHreM reopu3nuecKux mnoei 13
YMeeT aHanu3upoBaTh JaHHbIE 9
3HaeT cily4aiHbIe [10C/IEJ0BATEIbHOCTU 8

JlucKkpeTHbIE IPe00pa3oBaHusA, CIyqaiiHbIe M0CIe10BATeIbHOCTH U HH(PPOBbIe GUIbLTPHI.

HpOI[OJ'DKI/ITeJ'IBHOCTL MMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ aTTecTaluu: .S yaca

YcnoBus mpoBeeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHOH padoThI

MaxkcuManbHbIN 0aJ1, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectauuu: 30

[Tpoxoxnoii 6amr: 13

IMoka3aTe/n onleHNBaAHUS Banabr
YMmeet npoBoUTh HU(POBYIO (PUIBTPALIHIO 13
3HaeT TUCKpeTHBIE peoOdpazoBanust Dypre 9
Brnaneer npyrumu Bugamu npeodpa3oBaHuit 8

Pabora ¢ pynkumeil (1McKpeTu3anus, CTATUCTHYECKHE XaPAKTePUCTUKH, PSIMOe U 00paTHoOe

npeodpazoanue @ypoe). TecrupoBanue B nporpamme Geostat

HpOI[OJ'DKI/ITeJ'IBHOCTL IMPOBCACHUSA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca

YcnoBus mpoBeeHUS MEPOTIPUATHUS: B YAChl ay/IMTOPHOI padoThI

MakcumanbHBIA 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40

[Tpoxoxnoii 6amr: 17

IToka3aTeu oneHUBAHUSA Babl
Juckperuzanus GpyHKun.CTaTHCTHYECKUE XapaKTEPUCTUKU 17
Z-npeobpazoBanuslexonBomonusKoppensainoHHble XapaKTePUCTHKH IBYXMEPHOTO 6




pacnpezeneHus

[Tpsimoe peodpazoBanne OypreOOpaTHOE MpeodpazoBanue Dypre

OunpTpanus B cnekrpanbHoi oonactudynkiuu apTokoppensaiuu (AK®D) u B3aumHoit
koppensnnu (PBK)

TectupoBanue B nporpamme Geostat




