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1. Menan v 3axa4y TUCHUIIAHBI:

Hean: chopMupoBaTh NPEACTaBICHUS O COBPEMEHHBIX METOJAaX MaTeMaTHUYecKOn
CTaTUCTKHM, MaTEMATHYECKOI0 M KOMIIBIOTEPHOI'O MOJEIMPOBAHMS, IMPUMEHUMBIX IS aHAIU3a
KOMIUICKCHBIX OMOJIOTMYECKHUX JaHHBIX, IOCTPOCHHMsSI MaTeMaTHYECKUX M KOMIIbIOTEPHBIX
MoJIeNiell T U3y4YeHUs] U MOHUMaHUsI MPOLIECCOB, MPOUCXOIAIINX B Pa3IHMUHBIX OMOCHCTEMAax
Ha KJIETOYHOM, OPTraHU3MEHHOM, MTOIYJISUOHHOM M 9KOCUCTEMHOM YPOBHSIX.

3amaun:

- CdopmupoBaTh MpeICTABICHHME O COBPEMEHHBIX METOJaX, MPUMEHUMBIX B
KOMITBIOTEPHOH U BBIYUCIICHHON OMOJIOTHH;

- CdopmupoBaTh IpeACTaBICHUE O METOJIaX IPOrPAaMMHUPOBAHUS U CKPUIITOBBIX SI3bIKOB
IPOTPaMMHUPOBAHUS, TPUMEHUMBIX B OMOJIOTUYECKUX HCCIIEIOBAHUSX;

- UM3yuntp MerTOIbl YCTAaHOBKM UM  HAaCTPOMKM IPOrpaMMHOIO  oOecreueHwus,
NPUMEHUMOTO JIJ1s1 OMOWH(GOPMAIIMOHHBIX UCCIIEIOBAHHMIA;

- OcBouTh METOJBI MAaTEMATHYECKOIO MOJEIMPOBAHUS, IPUMEHUMBIEC AJI IIOCTPOCHUS
MaTeMaTUYECKUX U KOMITbIOTEPHBIX MOJIENIEH CIOKHBIX ONOCUCTEM;

- OcBoutp MeTOABI HMMHUTALMOHHOIO MOJEIMPOBAHMS I IIPUMEHEHUS HX B
CTaTUYECKUX PACUETax U MOCTPOCHUS CIIOKHBIX MaTEMAaTUYECKUX U KOMITBIOTEPHBIX MOJCIICH;

- UM3yunTh MeTOABl aBTOMATU3UPOBAHHOW BEKTOPHOM MAaIIMHHON rpaduku Juist
BHU3yaJIN3al[U1 PACUETOB U MOJEIUPOBAHUS.

I1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuuiuivHa b1.0.6 «KoMnbooTepHbIe TEXHOJIOTMH U MOJeJIMPOBaHNUe B
0MoJI0ruM» OTHOCUTCS K 00s3aTeNIbHOM yacTH nporpaMmsbl. M3yuaercs Ha 1 kypce, Bo 2 cemecTpe

2.2. Jlns u3yuyeHUs AaHHOM Y4eOHON NAMCUMIUIMHBI HEOOXOAMMBI 3HAaHUSA, YMEHUS U
HaBBIKH, (hOpMUpPYEMbIe MPEALIECTBYIOIINMHU JUCUUIUIMHAMU: « Bbiciias maTemaTtnkay, «O0mas
ouonorus», «Hpopmatuka», «Okonorus», «HOCTpaHHBI S3bIK B NPOdecCHOHATBHON
JEATEIIBHOCTH

2.3. [lepedens mocnenyromux y4eOHbIX AUCIUIUIMH, JJI1 KOTOPBIX HEOOXOIUMBI 3HAHMS,
YMEHUSI M HaBbIKH, (opMupyemble NaHHON y4eOHOW ucuUIUIMHON: «bronmH(popMannoHHbIE
TEXHOJIOTHHY», «BHOMEIUITMHCKHIE TEXHOJOrun», «CrucTreMHast Onojiorusy, Beimonanenne BKP.

III. TPEBOBAHUA K PE3YJbBTATAM OCBOEHUS JUCIHUIIJINHbI

IIporiecc OcCBOEHHS AUCHUIUIMHBI HampaBieH Ha (OpPMUPOBAHHE KOMIIETEHIMHA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanHoMmy HampaBieHuto noarotoku 06.04.01
«buonorusn»:

OIIK-6: CnocobeH TBOpUECKM MPUMEHSITbh W MOAUPUIMPOBATH COBPEMEHHBIE
KOMIIBIOTEPHBIE ~ TEXHOJOTHH, paboTaTb ¢  Mpo(ecCHOHAIbHBIMU  0Oa3aMu  JaHHBIX,
npodecCHOHATHFHO 0(OPMITSTE U TPEICTABIIATE PE3YJIbTAaThl HOBBIX pa3padoToOK.

OIIK-8: CrnocoOeH HCMOib30BaTh COBPEMEHHYIO MCCIEIOBATENbCKYIO almaparypy H
BBIUUCITUTENFHYIO TEXHHUKY JUISI PEHICHHS WHHOBAIMOHHBIX 3a7ad B TIPOQEecCHOHATHHOMN
JeSITeIbHOCTH

HepequL IJIAaHUPYEMBIX PE3yJbTAaTOB Oﬁy‘[el-ll/lﬂ o AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUA KOMIIeTeHIuii

Komnerennus Nuaukaropsl Pe3yabTaTsl 00yuyeHus
KOMIIeTeH I
OIIK-6 HJIK OIIK-6.1 3HaTh: OCHOBHBIC HAIPaBJICHUS OWOJOTHH, B
Criocoben TBOPYECKH 3HaeT IIyTU U KOTOpPBIX C BBICOKOH 3(1)(1)6KTI/IBHOCTB MOXXHO




PUMEHSTh u
MOIU(PHUIIMPOBATH
COBpPEMCHHBIC
KOMITBIOTEPHBIC
TEXHOJIOTUH, paboTaTh ¢
npodeccCHOHATLHBIMU
OazaMu JaHHBIX,
pohecCHOHATEHO
0hOpMIIATH u
MPEJICTABISITh PE3yIbTAThI
HOBBIX Pa3pabOTOK

MEPCIIEKTUBBI IPUMEHEHHUS
COBpPEMEHHBIX
KOMIBIOTEPHBIX
TEXHOJIOTHH B
OMOJIOTUYECKNX HayKax U

OPpUMCHUTL KOMIIBIOTCPHBIC TCXHOJIOTUHU U
MCTOJIbI aHaJIn3a KOMIIJICKCHBIX TaHHBIX.

YMeTs: BI>I6I/IpaTI> OIITUMAJIBHBIC MCTOAbI OJIA
aHaJInu3a OHOJIOTHYECKUX JaHHBIX n
MOACIIUPOBAHNU OHOJIOTHYCCKUX PO ECCOB.
Brnanets: pa3iIn4YHbIMH CIICKTpaMHu METOI0B

06pasoBaHuH HOPUMEHHUMBIX TSI MAaTeMaTHYECKOTO ONUCAHUs
Y QHAJTM32 CIIOKHBIX OMOJIOTHYECKHUX CUCTEM.

HJIK OIIK-6.2 3HaTh: OCHOBHBIC CHUCTEMBl  COZAEPIKABILHE

YmMeerT pa60TaT[, C I/IH(bOpMaI_II/IIO O HOBBIX METOHAX CHCTEMHOI'O

PO eCCHOHAIHBIME aHaJIM3a U MaTeMaTHYECKOr0 MOJCIMPOBAHUS B

0a3zaMu 1 OaHKaMu
JAHHBIX B U30paHHOM
oOnactu

OmoIoTHH.

YMeTb: OBICTPO OCBamBaTh H  IOAOHpATh
HE00X0TUMBIE METO/TBI BBIYUCIUTEIHLHON
OMOJIOTMH KOMITBIOTEPHOTO U MaTeMaTUYECKOTO

HpopeccHOHAbHOM MOJICIIUPOBAHUS ISl PELICHHs MOCTABICHHBIX
ACATCIBHOCTH HCCIIeIOBATENLCKHUX 3a/1a.
BHaHeTB: HaBbIKaMU aHaJIn3a CJIOKHBIX HAaHHBIX
[0 B3aUMOJICUCTBHIO PA3IMYHBIX KOMIIOHEHTOB
B OMoOcCHCTEMaX.
OIIK-8 HJIK OIIK-8.1 3HaTh: YCTPOWCTBO ¥ TMPHHIMIIBI  PaOOTHI
CnocoO¢H UCI0JIb30BaTh 3HAET TUIBI COBPEMEHHOM | COBPEMCHHBIX NEPCOHATBHBIX u
COBPEMEHHYIO alIIapaTypbl 1isl [IOJIEBbIX | BPICOKONPOH3BOXUTEBHBIX _ KOMITBIOTEPOB,
PICCJIGI{OBaTeJIBCKyIO " Ha60paT0prIX IMPUMCHUMBIX B BEIYHUCIIUTCIIBHON 6I/IOJIOFI/II/I
anmaparypy u HCCIIeOBAHMI B OG/IACTH YMeTh: OpraHu3oBaTh padOTy Ui MPOBEICHUS
. MCCIIC/IOBAHUS U aHAIN3a JaHHBIX B PAa3IMYHBIX
BBIYMCIIUTEIIbHYIO poQeCCHOHAIBHON
OMEPAI[HOHHBIX CHCTEMAX.
TEXHUKY JUIA peLICHNA ACATCIBHOCTH Buamers: HaBMBKaMU YCTaHOBKM HACTPOUMKH U
MHHOBAlIHOHHBIX 3a/at B IKCIUTyaTallid  Pa3MYHBIX  ONEPALMOHHBIX
npogeccHoHaIbHOI CHCTEM Ha MIePCOHATBHBIX u
ACATCIIBHOCTH BBICOKOIIPOU3BOAUTENBHBIX KOMIIBIOTEPAX
HJIK OIIK-8.2 3HaTh: COBPEMEHHOE HPOrpaMMHOE
VMeeT UCIIOIb30BaATh obecrieueHne, MPUMEHUMOE B KOMIBIOTEPHOM U
COBPEMEHHYIO MaTeMaTHYeCKOM  MOJCIMPOBAaHMH W JUIS
BI)IIII/ICJII/ITeJII)HyIO aHaJIn3a KOMIIVIEKCHBIX 6I/IOHOFI/I‘-IGCKI/IX JaHHBIX
TeXHUKY VMeTh:  ycTaHaBIMBaTh ¥  HACTpauBaTh
pasiau4HOe IpOrpaMMHOE obecrieueHue,

OPUMEHUMOE IS aHalM3a W BU3yadu3alud
OMOJIOrHYECKUX JAHHBIX

Buaners: HAaBBIKAMHU HCIIOJIB30BAHUS
COBPEMEHHBIX MPOTPAaMM M CKPHUIITOBBIX SI3BIKOB
IPOTPAMMHUPOBAHUS I aHanu3sa
OMOJIOTHYECKUX  JIaHHBIX M MOCTPOCHHUS
KOMIBIOTEPHBIX MOJICIICH.




IV. COJAEPKAHME U CTPYKTYPA JUCHUITJIMHBI
O0beM THCHUILIHHBI COCTABJIAET 5 3a4eTHBIX efuHUIbI, 180 yacos.
W3 HUX peanu3yeTcsi C UCTIOIB30BAaHUEM AJICKTPOHHOTO O0YUYCHUS U AUCTAHIIMOHHBIX 00pa3oBaTelbHbIX TexHOMorHi 106 acos.

N3 Hux 32 yacoB — NpakTUYECKas OArOTOBKA.

(I)opMa l'[pOMe)KYTO‘lHOi/i arrecralnmm: 3a49eT.

4.1 Conepxxanve TMCUUILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, ¢ YKa3aHHMeM BHI0B Y4eOHbIX 3aHATHII M OTBEJIEHHOT0 HA HUX

KOJINYECTBA AaKAACMHUYCCKHUX YaC0B

Ne Paznes nucnumiIinHbl/ TEMA . Bunpl yue6HO# paboThI, ®opMa TeKyLIero
n/H S | BKJIIOYAsi CAMOCTOSATEIbHYIO pab0oTy 00YYaIOIIUXCS , | KOHTPOJIA
N b
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g NPOMEKYTOYHOMI
5 Z, KoHrtakTHas paboTa mpernoaBaress ¢ =
= o 2 arrecTauuu
=S 00yJaromuMucs =
@ - ) (mo cemecTpam)
S S =
o = ]
ol « = e =) g
5 z ; ; Jexnus | Cemunap/ KoncyabTanus 3 =)
g = == MpakTuyeckoe, g s
=| o = = ="
8 <Q é’ S JaboparopHoe 6: =
R = 3aHsaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. [IpuMeHeHrE YUCIEHHBIX METO/IOB JJIs 0
o IpocC
pelleHys ypaBHEHUS U UccieoBanus pyHkuuid | 2 | 12 - - 4 - 3 KSP
OJIHOM WJIM HECKOJIbKUX MEPEMEHHBIX.
2 Tema 2. Tumel pacrpeeseHuil ClrydaiHbIX Ormpoc
BEJIMYUH, IPUMEHUMBIX [IPU OMHCAHUH KCP
OMOJIOTMUECKHUX JTAaHHBIX, paboTa C > | 12 i} 4 4
MaTeMaTH4YeCKUMHU (HOpMyIIaMu,
OTIMCHIBAIOIITUMU THUIIBI paCIpeIeICHUM
CIIy4allHbIX BEJIMYUH.




3 Tema 3. MeToa MakcUMaIbHO TIPABAOIIOA00HS Ompoc
B OMOJIOTHH, TECTUPOBAHUE CTATUYCCKUX 12 KCP
TUIIOTE3 C TOMOIIBIO METOJ]a MAKCUMAJIBHOTO
paBoo100usl.
4 Tema 4. MeTox UMUTALIMOHHOTO Ompoc
MmoenupoBanus (Metoa «Monrte-Kapio») B KCP
OMOJIOTHH, UCIIOJIb30BaHUE METOA 12
MMUTALIMOHHOT'O MOJICIIMPOBAHUS JIJIS
IUTAHUPOBAHUS OMOJIOTUYECKUX
HKCIIEPUMEHTOB.
5 Tema S. byrcpen meton i aHanu3a Omnpoc
OHOJIOrMYECKHUX JTAHHBIX, NCII0JIb30BAHKE KCP
OyTcpern MeTo/a AJisl OLIEHKH IMapaMeTpoB 12
pacmpeelieHui Py aHATA3e OUOJIOTUISCKUX
JTAHHBIX.
6 Tema 6. Vcnions3oBanue OyTcper MeToa s 12 Ormpoc
TECTUPOBAHUS CTATUCTUYECKUX TMIIOTES. KCP
7 Tema 7. KoppensiunoHHbIN aHAIU3 JUIs1 OLIEHKHU
B3aMMOCBS3€H MpU aHaTKu3e OMOJOTHIECKIX 12 OKH g;c
JTAHHBIX.
8 Tema 8. Perpeccronnblii aHamu3 J11st
OTpeIeTICHUsI 3aKOHOMEPHOCTEH, 12 Ormpoc
ONpPENETAIOINX B3aUMOCBSI3H MEXKIY KCP
OMOJIOTUUECKUMU BEJTMYMHAMM.
9 Tema 9. PaznuuHbie METOIbI JUCTIEPCHOHHOTO
aHaan3a, IpUMEHsIEMbIE TPU aHAIIU3€E 12 O}?SEC
OMOJOTUYECKHX JaHHBIX.
10 Tema 10. KoppenaunoHHbli aHaN3 ¢
MpUMEHEHUEeM OyTCperr MeToa JIJIsl aHAIn3a 10 OKH ggc
JIOCTOBEPHOCTH KOPPEIALIUH.
11 Tema 11. PerpeccroHHBIN aHaIN3 C
npUMEeHEeHHeM OyTcpen MeToaa s 10 OI?&O)C

TECTUPOBAHUS JOCTOBEPHOCTH PE3YJIbTAaTOB




aHaIM3a.
12 Tema 12. AHaJIM3 MHOTOMEPHBIX CTaTHYECKUX Ormpoc
2 10 4 5
IAHHBIX B OMOJIOTHH. KCP
13 Tema 13. KnactepHblii aHamus ¢ 0
poc
TECTUPOBAHUEM JIOCTOBEPHOCTH KJIacTepU3aluu | 2 10 4 1 5 KgP
C TIOMOIIBIO OyTCpen MeToa.
14 Tema 14. MeToa MHOTOMEPHOTO o
poc
LIKAJIMPOBAHUS Ul AHAJIN3A CJIOKHBIX 2110 4 1 5 KgP
OMOJIOTHYECKUX JaHHBIX.
15 Tema 15. MeTopI MAIIMHHOTO OOYYCHUS B Ormpoc
2 12 4 1 5
OHOJIOTHH. KCP
16 Tema 16. lcciienoBanue OMOJIOrIYECKHUX
MIPOIECCOB € MOMOIIbIO METOJIOB TEOPUU Ompoc
N 2 10 6 1 6
Qg QepeHInaIbHbIX YPaBHEHUN U KCP
JUHAMHYCCKUX CHCTEM.
4.2 Il1an BHeayAUTOPHOH CAMOCTOSATEIbHON PadoThl 00YyYAOIIUXCS 110 JUCIUILIMHE
CamMmocTosTelbHas pa60Ta 06yqa10m1/1x051 y‘le6HO—MCTOZ[I/ILI€CKOG
Ceme OreHouHoe obecreueHme
HasBanue paszzgena, TemMbl . Cpoku  |TpymoeMKoCTh o
CTp BI/I,Z[ CaMOCTOATCIbHOU pa6OTI>I CpeaACTBO CaMOCTOATCIIbBHOU
BBITIOJTHEHUS (uac.)
paboTHI
Tema 1. HpI/IMeHeHI/Ie H3ydyenne TeMBI C HCIOJB30BAHHEM MATEPUATIOB 3aHATHS U Paznen 5 a-r
YHCIIEHHBIX METOJIOB JIjIsl [PCKOMEHIYeMOH JIMTEPATyphl, TNMOATOTOBKA K IPAKTHYECKOMY
3aHATUIO. ITucemenHas
pelieHusi ypaBHEHHE U
2 uccieoBaHus QyHKIMHA 2 3 pabora
A YHKIL Pemenne mpakTHYeCKOW 3aqadd TO HCCICIOBAHUIO (DYHKITHHA KCP

OJTHOM MJIM HECKOJILKUX
MEPEMEHHBIX.

YHUCJIICHHBIMU METOJaMU




CamocTosTenpHas padoTa 00yJaromumxcs

y‘-IC6HO-MeTO,Z[I/I‘l€CKOC

Ceme OrneHouHOE obecrieueHre
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKOCTb o
CTp Bug camocTosiTensHOR paboThI CpEeICTBO CaMOCTOSITEIIbHOM
BBINOJTHEHHS (uac.) paBOTHI
Tema 2. Tumnel N3yyeHue TeMBl C HCHOIB30BAHUEM MaTEpUAIOB 3aHITHS H IIucemenHas -« -
pacrpeeeHni PEKOMEHIyeMOW JIMTEePaTyphl, MOATOTOBKA K TMPAKTHYCCKOMY pa6ora
cAy4aiiHbIX Benuypy, | AHATHIO. KCP
IIPUMEHUMBIX TIPU .
PenieHre MpakTHYECKO# 3alaud IO HCMONB30BAHUIO (YHKIIHSI
OlMCaHNuH pacrpezesieHus IS pacyeta BePOSTHOCTEH CIydailHbIX BENTHUKH,
) OMOJIOrHYECKUX JAHHBIX, |[oAroToBKa MHCHMEHHOro OTUETa (mocMeHHON paboOTHI) 11O 3 4
pabora ¢ pelraemMoii 3aaue.
MaTEMaTUYECKUMU
dbopmynamu,
OIMUCHIBAIOIINUMU THITBI
pacrpeneneHuit
CJIyYaHBIX BEJIUYMH.

Tema 3. Meton N3ydeHne TeMbl C HCIONb30BAHHEM MATCPHAIOB 3aHSITHS W ITucbMeHHas -« -
MaKCHMAILHO PEKOMEHIyeMOW JIUTEpPaTyphl, MOATOTOBKA K MPAKTHICCKOMY pabora

IPaBIONoOa00Us B SaHSTHIO. KCP

OH1OJI0TUH, TECTUPOBAHUE .
2 Pemenue mnpakTudeckodl 3alaud IO HUCIOJIB30BAaHUIO METOnA 4 9

CTaTUYECKHUX TUIIOTE3 C
MOMOIIBIO METO/A
MaKCUMaJIbHOTO
IPaBI0N0100MUsL.

MaKCHMaJIbHO NPaBIONOA00HS, MTOArOTOBKA IIMCHMEHHOIO 0TYéTa
(mocmeHHo# paboThl) MO permaeMon 3aaaqe.




CamocTosTenpHas padoTa 00yJaromumxcs

y‘-IC6HO-MCTO,Z[I/I‘lCCKO€

Ceme O1eHOYHOE obecrieueHue
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKOCTb o
CTp Bun camocTosTenbHO#M paboTh CpENCTBO CaMOCTOSATEIBHOM
BBITIOJTHCHUS (dac.)
paboTHI
Tema 4. MeTon N3yyeHue TeMBl C HCHOIB30BAHUEM MaTEpUAIOB 3aHITHS H ITucemenuas -« -
UMUTALOHHOTO PEKOMEHyeMOil JUTepaTypbl, MOATOTOBKA K MPaKTUYECKOMY paboTa
MOJIEITHPOBAHHS (METO 3aHATHIO, H3yUeHHUE PEKOMEHTyeMOT0 MIPOrPaMMHOTO KCP
obecrevyeHus.
«Monte-Kapio») B
buonoruu, Pemenne mnpakTHueckod 3amadyd MO HMCIOJIB30BAHUIO METOMAA
1 HUCIOJBb30BAHUC MCTOJA (HMUTAIIMOHHOTO MOJCIHUPOBAHUS, MOATOTOBKA IMHCHMEHHOTO 5 9
UMUTALIOHHOI'O oTuéra (IOCMEHHOH paboThl) MO peraeMoi 3aaade.
MOJEIIUPOBAHUSA I
[UIAHUPOBAHUA
OHMOJIOTHYECKUX
SKCIIEPUMEHTOB.
Tema 5. EchpeH meToyr |M3ydeHue TeMmbl C HCHOJIB30BAHMEM MATEPHAIOB 3aHATHA W IIucemennas -« -
IS AaHAITK3a PEKOMEHyeMOW JUTepaTyphl, IOATOTOBKA K MPaKTHICCKOMY paGota
OMOJIOTHYECKHX JAHHBIX, |SAHTHIO. KCP
UCIONIb30BaHueE OyTcpern .
| Pemenne npakTHYeckoW 3aJayd IO HCIIOJIL30BAHHUIO OycTper 6 9
MCTO/a AJ1s1 OLCHKH MeToda IS aHaiau3a OWMOJIOTMYECKHX JaHHBIX, ITOATOTOBKA
HapameTpoB MMCBMEHHOTO OTYETA (TOCMEHHOM paboThI) MO permaeMoit 3aade.
pacrnpeneneHuii npu
aHaan3e OMOJIOTMUYECKUX
JaHHBIX.
I/ISY‘ICHI/IG TEMbI C MHMCIOJIb30BAHUECM MaTepI/IaJ'IOB 3aHATUA U - -
PEKOMEHIyeMOW JUTepaTyphbl, IMOATOTOBKA K MPaKTHIECKOMY
Tema 6. Vcnob30BaHUE |3auatmi0.
IIncemennas
1 OyTcpen meTonaa Juist 7 9 5
TECTUPOBAHUS Pemenne mnpakTHYecKOW 3ajaydl MO HCIIOIB30BAaHHUIO OycTper p?{(?;a

CTaTUCTHYCCKHUX TUITOTE3.

METOda IJid TECTUPOBAHHUA CTATHYCCKHUX THUIIOTE3 IIPH aHAJINU3C
OHOJIOTHYECKUX JAaHHBIX, IIOATOTOBKAa IITMCBMCHHOI'O oTuéTa

(mocMeHHOI paboTHI) IO pernraeMoi 3a1ade.




CamocTosTenpHas padoTa 00yJaromumxcs

y‘-IC6HO-MCTO,Z[I/I‘lCCKO€

Ceme OrneHouHOE obecrieueHre
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKOCTb o
CTp Bun camocTosTenbHO#M paboTh CpEeICTBO CaMOCTOSITETFHON
BBITIOJTHCHUS (dac.)
paboTHI
W3ydyeHre TeMbl C WCHOJIL30BAHHEM MATEPHAIIOB 3aHSATUS U - K-
Tema 7. PEKOMEHIyeMO# JUTEPaTyphl, MOATOTOBKA K MPAKTHYECKOMY
KoppenaimoHHeIi ananns
pp SaHATHIO. [TucbmeHnHas
JUISL OLICHKU
1 " y 8 9 pabora
B3aUMOCBS3€H IpU Pemienne  mpakTHYeCKOW — 3amadyd [0 HCIOJIb30BAHHUIO KCP
aHAIM3e OHOJIOrMUeCKHX |KOPPENALMOHHOTO —aHalu3a IpH  aHadu3e  OMOJOrMYecKHX
JAHHDIX. ZIQHHBIX, TIOATOTOBKA NICBMEHHOrO OTHETa (TTOCMEeHHO# PaboThI)
IO perraeMon 3aave.
W3ydyeHne TeMbl C HCHOJIB30BAHHEM MATEPHAIIOB 3aHSITUS U -
PEKOMEHIyeMOM JIUTEPaTyphl, MOJATOTOBKA K MPAKTUYECKOMY
. |3aHsATHIO.
Tema 8. PerpeccroHHbIN
aHaIN3 U ONPEACIICHNA |CamocTosTenbHOe U3ydeHHE TEMBI «MHOrOMepHBIi
3aKOHOMEPHOCTEH, PErPECCUOHHBIN  aHanM3 M OLEHKH B3aMMOCBSI3U MEXIY IMucemennas
1 OTPEIETISIOIINX HECKOIBLKUMH TIEPEMEHHBIMID 9 9 pabota omnpoc
B3aUMOCBSI3U MEXKIY KCP
OHOTOTMUECKIMU Pemenne  mpakTuueckod — 3ajayd MO HCMOJIB30BAHUIO
T HOHHOTI" HaJIn s HKHN KOHOMEPHOCTEN
BeITHUHAMIL PErPECCHOHHOTO  aHanu3a JUId  Olle 3aKOHOMEPHOCTE
B3aUMOCBSI3M MEXIy [BYMSI CTATHCTUYECKMMH BEIMYMHAMU,
MOJATOTOBKA MHUCHMEHHOTO OT4€Ta (MOCMEHHOW paboThl) IO
peniaemoii 3a1aqe.
W3ydyeHne TeMbl C HCHOJIB30BAHHEM MATEPHAIOB 3aHSITHS U - K-
Tema 9. Pazinunbie  |PEKOMEHIYeMOi IHTEpaTyphl, MOATOTOBKA K IIPAKTHUYECKOMY
METOJIbI IUCTIEPCHOHHOTQ [3AHATHIO. IucsMeHHas
1 aHaJIn3a, IPUMEHsIEMbIE o 10 9 pabota
Pemienrie  mpakTHYeckod — 3amadud [0 KCIONB30BAHHIO
IIpU aHAJIN3€ KCP

OMOJIOTHYECKUX JaHHBbIX.

JUCTIEPCOHHOTO aHaM3a JUIsi OIEHKH B3aWMOCBSI3€H MEXIY
CTaTHYECKUMU BBEIOOpKAMH OHMOJIOTUYECKUX TAHHBIX, TIOATOTOBKA
MMCBMEHHOT0 0T4éTa (MOCMEHHON paboThI) MO pelIaeMoii 3aaue.
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CamocTosTenpHas padoTa 00yJaromumxcs

y‘-IC6HO-MCTO,Z[I/I‘lCCKO€

Ceme OrneHouHOE obecrieueHre
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKOCTb o
CTp Bun camocTosTenbHO#M paboTh CpEeICTBO CaMOCTOSITETFHON
BBINOJTHEHHS (uac.) paBOTHI
W3ydyeHre TeMbl C WCHOJIL30BAHHEM MATEPHAIIOB 3aHSATUS U - K-
Tema 10. PEKOMEHIyeMO# JUTEPaTyphl, MOATOTOBKA K MPAKTHYECKOMY
KoppensaumoHHsl aHANMU3 |3apsruro. TTHCEMEHHAS
C MpUMeHeHueM OyTcpen
) p yIcp . 2 5 pabota
METOJIa JUIS aHaju3a  |PellleHne  NpakTH4YecKod  3aJaud 10  MCIIOJIB30BAHUIO XCP
JIOCTOBEPHOCTEH KOPPEJSILIMOHHOT0 aHaju3a C TPEeTHPOBAHUEM JIOCTOBEPHOCTH
KOppensIHii pe3yibTaToB OyTCpenm METOAO0M, MOJArOTOBKA MHChMEHHOTO
oTuéra (MOCMEHHOH paboThl) MO permaeMoi 3aaade.
T 1. P _|/3yueHne TeMbl C HCIOJB30BAHHEM MATEPHATIOB 3aHATHA U -
eéMa 11. FerpeCCUOHHBIN b o overyeMoil UTEpaTyphl, MOATOTOBKA K MPAKTHUECKOMY
AHAJIN3 C IPUMEHEHUEM  |3ausiTHIO. 1 TRy
OyTcper MmeToaa it
2 yrep . 3 5 pabora
TECTUPOBAHUS Pemienne  mpakTHYeCKOW — 3amadyd [0 HCIIOIb30BAHHUIO KCP
JOCTOBEPHOCTH PErPECCHOHHOTO aHAJIM3a C TPETHPOBAHUEM JIOCTOBEPHOCTH
DPe3yIIbTATOB aHamu3a, |PC3YIBTATOR 6yT€pen METOJIOM, TOATOTOBKA  MHCHMEHHOIO
otuéta (IOCMEHHOH paboThl) IO peraeMoi 3a1age.
I/I3yquI/Ie TEMbI C HCIOJIb30BAHUEM MATCPUAJIOB 3aHATUA U - -
PEKOMEHIyeMO# JIUTepaTyphl, MOATOTOBKA K MPAKTUYECKOMY
Tema 12. Ananus 3QHSITHIO. TTHCEMeHHA
ACbMECHHAS
MHOTOMEPHBIX
2 . o 4 5 pabota
CTATUUYECKUX JAHHBIX B |PelleHHe NpakTUYecKOM 3amayd IO OLICHKaM paclpeleieHHMit KCP
OHOJIOTHH. JHMCTAHIIMA MEKAYy BEKTOPAMH MHOTOMEPHBIX CTaTHYECKHX
JAHHBIX, MOJATOTOBKA MUCHMEHHOTO OTUéTa (IOCMEHHOM paboThI)
110 pelaeMoi 3agade.
T 13. K1 . |/3yueHue TeMmbl C HCIOJBb30BAHHEM MATEPUATIOB 3aHATHI W - K-
eMa 13. RJIACTCPHBIN  |hepomenayemMoii  TUTEpaTyphl, MOATOTOBKA K MPAKTHYECKOMY
AHAJIN3 C TECTUPOBAHUEM |3ansTHIO. TTvichMeHHas
JIOCTOBEPHOCTH
2 p . 5 5 pabota
KJIACTEPU3AINH C Pemienne  mpakTMYeCKOW — 3amadd [0 KJIAaCTEPU3aAIMU KCP
MOMOIIBIO 6yTCpel'I MHOTOMEPHBIX CTAaTHYCCKUX JaHHBIX, XapaKTCpU3yronumx

METOJa.

CIIOKHBIE OMOJOTUYECKHE OOBEKTHI, MOITOTOBKA IMHCHMEHHOTO
oTuéra (MOCMEHHOH paboThl) MO permaeMoi 3aaage.
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CamocTosTenpHas padoTa 00yJaromumxcs

y‘-IC6HO-MCTO,Z[I/I‘lCCKO€

Ceme OrneHouHOE obecrieueHre
Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKOCTb o
CTp Bun camocTosTenbHO#M paboTh CpEeICTBO CaMOCTOSITETFHON
BBITIOJTHCHUS (dac.)
paboTHI
W3ydyeHre TeMbl C WCHOJIL30BAHHEM MATEPHAIIOB 3aHSATUS U - K-
Tema 14. Merton PEKOMEHIyeMO# JUTEPaTyphl, MOATOTOBKA K MPAKTHYECKOMY
MHOTOMEPHOTO SAFGTHIO. ITuceMeHHas
2 WIKATHPOBAHKS I |p . 7 5 pabora
CIIICHHE MPAKTHYECKOU 3afayd IO WCIOJIL30BAHHIO METOa
aHajin3a CIOKHBIX MHOTOMEPHOTO HIKAJIUPOBAHHS MO MOMCKY 3aKOHOMEpPHOCTEHl B KCP
OMOJIOTMYECKHUX JAHHBIX. |CIOKHBIX OHONOTHUECKHX JaHHBIX, ITOATOTOBKA IMHCHMEHHOIO
oTuéra (MOCMEHHOH paboThl) MO permaeMoi 3aaade.
W3ydyeHne TeMbl C HCHOJIB30BAHHEM MATEPHAIIOB 3aHSITUS U -
PEKOMEHIyeMOM JIUTEPaTyphl, MOJATOTOBKA K MPAKTUYECKOMY
3aHSTHIO.
Tema 15. MeTo b1 [Tucemennas
2 | MamIMHHOrO O0y4YeHUs B (PemeHne mpakTHYECKOH 3aJadydl IO HCHONB30BAHHUIO HAMBHOTO 9 5 pabora
OGUOJIOTHH. BaiiecoBckoro knaccuukaropa A MOHCKA 3aKOHOMEPHOCTEH KCP
pachpeneneHusl XapakTepUCTHK B CIOXKHBIX OHOJOTHYECKUX
JIaHHBIX, TIOJrOTOBKA MUCBMEHHOr0 0TuéTa (IIOCMEHHOH paboThI)
110 pelaeMoi 3agade.
W3ydyeHne TeMbl C HCHOJIB30BAHHEM MATEPHAIIOB 3aHSITUS U - K-
PEKOMEHIyeMO# JIUTepaTyphl, MOATOTOBKA K MPAKTUYECKOMY
Tema 16. MccnenoBanue SARGITHIO.
Onomormyeckux CaMOCTOATENBHOE W3y4eHWE  TEMBI «Hcnonb3oBanue TTcEMeHHas
OpOoLECCOB € IIOMOIIBIO  [muHAMHYECKUX MOJeNell B Buie cucteMm auddepeHnraibHbIX 6oTa
2 METOJ0B TEOPHUH ypaBHEHUH B MOJICKYJISIPHON OHOPHU3UKE — METOJ] MOJICKYJIAPHOM 11 6 pa
OIpocC
T depeHMaIbHbIX — |MHAMUKI KCP

YpaBHEHUU U
JAHAMUYECKUX CUCTEM.

Pemenne mnpaxkThdeckoi 3amadum MO pa3paboTKe CHCTEMBI
i pepeHITaNbHBIX YPAaBHEHUH [UIs OITUCAHHS AITHAEMHIECKOTO
mpoliecca B MOMYJSILIMKA OPraHU3MOB, MOJArOTOBKA MHCBMEHHOTO
otuéra (MOCMEHHOH paboThl) MO permaeMoi 3aage.

OO61muit 00beM caMoCTOATENbHOM paboThl o auciuminHe (dac) — 106

N3 Hux o0beM caMOCTOSTENbHONW pPaboTHI

JMCTaHIIMOHHBIX 00pa3oBaTeabHbIX TexHoJorui 106 yacos.

C HCHOJIb30BAHHUEM DJICKTPOHHOI'O 06y"-ICHI/ISI u
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4.3 Conepxxanue y4eOHOro MaTepuaja

Tema 1. IIpuMeHeHHe 4YMCJIEHHBIX METOIOB /Jisl PpelIeHUs] YpPaBHeHHEe U
HCC/IeI0BAHUA (PYHKIMA OHON WM HECKOJBKUX NepeMeHHbIX.

B paMKax TCMbI PaCCMAaTPUBAIOTCA HpOCTefIHIPIG YUCJIICHHBIC METOABbI JIsI NCCICAOBAHUS
GyHKIMM (HAXOXACHUS JKCTPEMYMOB, HYyJEH, TOYeK Iepernba) C IMOMOIIBIO YHCIEHHBIX
METOJIOB, Ha MPAKTUYECKHUX MIPUMEpa MOKa3a MPOIecC UCCICTOBAHMS (PYHKIIMA ¢ BU3yaTH3aIeH
pe3ynbraTa. PaccMaTpuBarOTCS METOABl YHCICHHOIO PEIICHUS CHCTEM JIMHEWHBIX U HE
JIMHENHBIX ypaBHeHHﬁ. HpI/IBOHSITCSI NpUMEPLI HCIOJB30BaHUA YHUCICHHBIX MCTOHOB JIA
aHayM3a OMOJIOTUYECKUX JaHHBIX.

Tema 2. Tunbl pacnpeneeHnil CIy4alHbIX BeJUYUH, IPUMEHUMBIX PH OMUCAHUU
0MOJIOTHYeCKUX JIAHHBIX, padoTra ¢ MaTreMaTH4yecKUMH GopMyJIaMH, ONMHCHIBAIOIMMH
THIIBI pacnpeaeeHuil cJIy4aiiHbIX BeJIMYNH.

B pamkax Tembl paccMaTpHBAIOTCS TMOHATHS (YHKIHS pacrpeneineHuss U (QyHKIUs
IUIOTHOCTA  BEPOSATHOCTH JUIS HENPEPBIBHBIX U JUCKPETHBIX  CIYYalHBIX  BEJTHYHH.
PaccmarpuBarorcss  kmaccel  (QYHKOMHM — pacmpeleNieHHs, TNPUMEHHMBIC JUIS  ONHCAHHA
OMOJOTUYECKUX  JaHHBIX. [3y4yaloTcs  KOMIBIOTEPHBIE  BBIYMCIUTENIBHBIE  CPE/CTBA,
UCTIONIb3yeMbIe /ISl paboThl ¢ QYHKIUSAMHE pacIipeieIeHui.

Tema 3. Meron MakcMMaJILHOIO NpPaBAoONoOAo0UsI B OMOJIOTMH, TeCTHPOBaHHUeE
CTATHYEeCKHMX FHNOTe3 ¢ NOMOIIbLI0 MeT01a MAKCHUMAJILHOI0 NPABI0N0A00HS.

PaCCManI/IBaeTCH IMpUHOUIT METOJa MAKCUMAJIbHOT'O HpaBILOHOIIO6I/I$I H €T0 MPUMCHCHHEC
JUIl MCCJIeIOBaHUs 3aKOHOB pACIpe/ieeHUs CIy4YalHbIX BeJNWYMH. M3ydaercss NmpUMEHEeHHe
METOda MaKCHUMAJIbHOT'O HpaBI[OHOI[O6I/I$I AJI1 TECTUPOBAHUA CTATUCTUYCCKUX TUIIOTE3 U BBI60pa
Han0oJiee ONTUMAIbHBIX (GYHKLUH pacnpeeeHus CIydyailHbIX BETUYUH.

Tema 4. Meron MMHTAOMOHHOrO MopaenupoBanusi (Meron «Monrte-Kapiao») B
0MoJI0TMH, MCIOJIb30BAHHE METOJA MMUTAIMOHHOTO MO/JETUPOBAHUSA ISl TJIAHMPOBAHMS
0MOJIOrMYeCKHX IKCIIEPHMEHTOB.

B pakax TEMBI pPacCMaTpUBACTCA IMPUHIUIT pa6OTI>I METOJa HUMHUTAIIMOHHOIO
MozenupoBaHus. M3ydaroTcs mnporpamMMmHbIE CPEICTBA M KOMIBIOTEPHBIE TEXHOJIOTHH,
UCIIOJIb3YEMbIE JUISl PEIIEHUs 3a/Jad C MOMOUIbI0 METO/a MMMTALMOHHOTO MOJEIHUPOBAHUS.
PaccmarpuBaeTcst mpakTHuecKas 3a/aya MO IUIAHUPOBAHMIO OMOJIOTMYECKOI0 3KCIIEPUMEHTa C
MOMOIIbIO METOJJAa UMHUTAITUOHHOT'O MOACIINPOBAHUS.

Tema 5. Byrcpen meron aJsi aHaiau3a OMOJIOTMYECKHMX JAAHHBIX, MCIOJIB30BAHME
Oyrcpen MeroAa il OLCHKH NapaMeTpPOB paclpeneeHUi NPH aHaIu3e OMOJOrHYecKHuX
JAHHBbIX.

PaccmarpuBaercss mnpuHIMIT paboThl OycTpenm MeTojaa, M3Y4alTcs MporpaMMHBIE
cpeacTtBa Jid OpraHu3aluu BEIUHCIIEHUH U TECTUPOBAHHUA CTATUYCCKHUX THIIOTE3 C IMOMOLIBIO
Oyrcpen Merona. PaccmaTtpuBaercs mpakTHyecKas 3ajlada IO OIIGHKE JIOBEpUTENbHBIX
WHTEPBAJIOB MapaMETPOB PACIPEICTICHUH I OMOJIOTHIECKUX JTAHHBIX.

Tema 6. Hcnoub3oBanue Oyrcpen MeToAa JJsi TECTHUPOBAHUSA CTATHCTHYECKHX
TUIOTE3.

PaccmarpuBaeTcsi BoOmpoc 1O peHIEHWIO 3a/ad, CBSI3aHHBIX C TECTUPOBAHHEM
CTAaTHCTUYECKUX THUIOTE3 C HCIOJIb30BAaHUEM OyTcpenm MeETOoJla, PacCMaTPHUBATHCS BOIMPOCHI
CBA3aHHBIC C ITPUMCHUMOCTBIO U OIpaHUYCHUAMU METOJA. Pemraercs MMpaKTUYCCKaA 3aaa4da I10
OIICHKE JIOCTOBEPHOCTH pA3NU4YUil MEXIy NapaMeTpamMH paclpelesieHuld ABYX BBIOOPOK
OMOJIOTMYECKHUX JTAHHBIX C TMIOMOIIBIO OYTCpen METOo1a.
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Tema 7. KoppeasiumoHHBbINI aHAAM3 /AJsi OLEHKHM B3aMMOCBSI3ell NpPH aHaJIN3e
OMOJIOrHYeCKUX JAHHBIX.

B pamkax TemMBl paccMaTpuBalOTCA LEIM M 334a4d  KOPPEISALMOHHOIO aHaau3a.
NzyuaroTcst pa3nuyHbie criocoObl pacuéra KorhHULIMEHTOB KOPPELUs, TapaMeTPpUIEeCKe 1 He
napaMeTpuuecKue CrnocoObl  pacdyeToB JOCTOBEPHOCTEH  KOA(P(OUIMEHTOB  KOPPEISALHA.
PaccmaTpuBaroTcsi mporpamMMHbBIE CpPEACTBA, MPUMEHUMbBIE Ui pacdyeToB Kod()HUIIMEHTOB
KOPPEJIALMA.

Tema 8. PerpeccHoOHHBII aHaAIM3 [JI  ONpeldeJieHH 3aKOHOMEPHOCTeI,
onpeaesiioIuX B3aUMOCBA3H MeKI1y OMO0JIOTMYeCKMMH BeJIMYNHAMM.

N3yvarorcss uenu W 3aadyd perpecCMOHHOrO aHaiu3a. PaccMarpuBaroTCs pa3jidyHbIE
BapuaHThl (DYHKIIMOHAILHBIX 3aBUCHMOCTEH, MPUMEHUMBIX UISI PErPECCHOHHOTO aHaM3a U
OMKCAHUS B3aMMOCBS3C MeAy BBIOOpKAMH OHMOJOTHYECKHX JaHHBIX. PaccMaTpuBaroTcs
MPOTPAaMMHBIE CPEJICTBA M METOJIbl, NPUMEHUMBIC I PErPECCMOHHOTO aHajiu3a W OILCHKU
JIOCTOBEPHOCTH PETPECCUOHHBIX MOJEIEH.

Tema 9. Pa3zanunble METOAblI MNUCIEPCHOHHOI0 aHa/Iu3a, IPUMEHSAECMBIC IIPU
aHaJIm3e OM0JOrHUYeCcKHX JAHHbIX.

B paMKax TEMbl PAaCCMATPUBAIOTCA IMAPaAMCTPHUYCCKUC W HEIMAPAMCTPHUYCCKUC MCECTO/BI,
MNPpUMCHACMBIC I JUCICPCHUOHHOI'O aHaJln3a. PaCCManI/IBaeTCH HpaKTI/I‘leCKI/Iﬁ IIpHUMEP
HCIIOJIb30BAHHUA MCTOAOB AUCHCPCHOHHOTO aHalin3a IJId OHOJIOTHYECKHX JaHHBIX. I/I3yanOTCﬂ
MMpOrpaMMHBIC CPpEACTBA U MCTOJbI, IPUMCHUMBIC JIsI JUCIICPCUOHHOI'O aHaJIn3a.

Tema 10. KoppeJIUMOHHBI aHAJIU3 ¢ NPUMeHEHHEM OyTcpen MeToda JJIsi aHAJIU3A
JA0CTOBEPHOCTel KOppeJsilui.

N3yvaercs BO3MOKHOCTH UCIIOJIB30BaHUS OYTCpen MEeToa ISl OLEHKU JOCTOBEPHOCTEM
pe3yabpTaTa KOPPEJSIIMOHHOTO aHaJIh3a MPHU CIOXKHBIX 3aKOHAX paclpeesieHns CPaBHHUBAEMBIX
ClIy4yalHbIX BeNIMYMH. PaccMmarpuBaroTcs MporpaMMHBIE CPEACTBA M METOABI JUJISl pean3aluu
aHayIM3a.

Tema 11. PerpeccuoHHblii aHaau3 ¢ ¢pUMeHeHHeM OyTcpen MeToa s
TEeCTHPOBAHMSA J0CTOBEPHOCTH Pe3yJIbTATOB aHAIH3A.

B pamkax Tembl u3y4aercsi BO3MOKHOCTb HMCIIOJIb30BaHMs OyTcpen MeToja Ui OLEHKU
JIOCTOBEPHOCTEN pe3yibTaTa PErpeCCHOHHOIO aHaJIM3a IIPU CIIOKHBIX 3aKOHAX pacIpelueieHus
CpaBHHUBACMbIX cnyqaﬁme BCJINYHH. PaCCManI/IBaIOTCﬂ IporpaMMHBIC CPE€ACTBA U MCTOABI IJIA
peanu3alnny aHau3a.

Tema 12. AHaIM3 MHOTOMEPHBIX CTATHYECKUX JAHHBIX B OMOJIOTHH.

H3y‘-IaIOTC${ BOHpOCBI, CBA3AHHLBIC C HpI/IHHI/IHaMI/I OpFaHI/I3aHI/II/I MHOFOMepHLIX
CTaTUCTUYECKUX JAaHHBIX, PACCMATPUBAIOTCS PA3JIMYHbIE MPOTPAMMHBIE METObl MAHUMYJISILIUH C
MHOFOMepHBIMI/I, B TOM YHUCIIC 60J'IBHII/IMI/I JOTAaHHBIMU. HSyanOTCH pasﬂanme MeTpI/IKI/I
JTUCTAHIIMM, WCTONB3YyEeMbIE ISl aHalIM3a CXOJCTBA M PAa3IHuvs OMOJOTHYECKUX OOBEKTOB,
OxapaKTepI/ISOBaHHI)IX MHOFOMepHBIMI/I CTAaTUCTUYCCKUMU TJaHHBIMU.

Tema 13. KinactepHblil aHAJIHU3 ¢ TECTUPOBAHUEM I0CTOBEPHOCTH KJACTEPU3ALMHU C
NMOMOIIbI0 OyTCpen MeToAA.

B pamkax TeMbl HM3ydarOTCS pA3IMYHBIE METONBI HEPAPXUUYECKON KiIacTeph3ariiu
MHOTOMEpHBIX JaHHBIX W METOJ Kkiacrepuzauuu JaHHbix K cpennero. M3ywatorcs
IIPOrpaMMHBIE CPE/ICTBA, UCIOJIb3YEMbIE Ul KJIacTEpHOro aHanusa. PaccmarpuBaercst OyTcpern
METOA JJIE TECTUPOBAHHUS  JIOCTOBEPHOCTHM pe3yJbTaTOB  Kiactepuzanuu. W3yuaercs
MPAKTUYECKUN MPUMEp KJIACTEpHOTO aHaIK3a AJsi OMOJIOrMYeCKUX JTaHHBIX.
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Tema 14. MerTox MHOIOMEpPHOro MIKAJMPOBAHUS [JISI AHAJIH3A  CJOKHBIX
0MO0JIOrMYecKHX TAHHbIX.

N3yvaercsa npuHLOMI pabOThl METOJla MHOIOMEPHOIO HIKAJIUPOBAHMSI U BO3MOXKHOCTHU
JAHHOTO METOoJ1a JJIsl CUCTEeMATHU3allMK U BU3yalIU3al[id MHOTOMEPHBIX CTATUCTUYECKUX JaHHBIX.
PaccmaTpuBaercs Bonpoc, CBSI3aHHBIM C MPUMEHEHUEM METOJIa MHOTOMEPHOI'O IIKAaJIUpPOBAHUS
JUISL OLIEHKU BJIMSHUSA BHEIIHUX (paKTOPOB HA MAaCCHB MHOTOMEPHBIX CTATUCTHYECKUX JAHHBIX.
N3y4aroTcst IporpaMMHBIE CPEACTBA, MCIOJIb3YEMBbIE JJIs JAaHHOTO aHainu3a. PaccmarpuBaercs
MPAKTUYECKHI IPUMEP UCIOIb30BaHUs METO/IA /ISl aHAIM3a OMOJOTHYECKUX JaHHbBIX

Tema 15. MeToabl MAIIIMHHOTO 00y4YeHHUs B OMOJIOTUH.

B pamkax Tembl paccmarpuBaeTcsi KiaccH(UKalus METOJOB MALIMHHOTO OOYYEeHHS.
N3yyarorcss mnporpaMMHBIE W KOMIBIOTEPHBIE TEXHOJIOTHH (B TOM YHCIE TEXHOJOTHH
BBICOKOITPOU3BOAUTCIIbHBIX BLI‘-II/ICJIGHI/If/’I), HCIIOJIb3YCMBbIX JJIs pcajm3anuun METOL0B
MalIMHHOTO OO0yueHus. PaccmaTpuBaeTcs NpPaKTUYECKHH MIPUMEP HCIOJIB30BAaHUS METOJIa
MalIMHHOTO OOyueHuss — HauBHOro baitecoBckoro kiaccupukaTropa g aHaIHM3a
OMOJIOTHUYECKUX JaHHBIX.

Tema 16. UccienoBanue 0HOJIOTHYECKUX MPOIECCOB ¢ MOMOIIbLI0O METOA0B TEOpPUH
au¢pdepeHUINATbHBIX YPABHEHUH U IMHAMUYECKHX CHCTEM.

N3y4aroTcst ocHOBBI Teopuu AuddepeHInaIbHbIX YPaBHEHUN U THHAMUYECKUX CHUCTEM,
HpI/IMeHI/IMblx JIA OIMMCAHHUA  CIIOXKHBIX 6I/IOJIOFI/I‘~I€CKI/IX HpOHeCCOB. PaCCManI/IBaIOTCﬂ
YHCIICHHbIE METOJbI, MCIOJb3yeMble AJsl aHanu3a cucteM auddepeHINaTbHbIX YpaBHEHUH,
M3Yy4aloTCs MPOrPaMMHBIC CPEACTBA, PEATU3YIONIUE PA3JTUYHBIC CIEKTPhl 3THUX YHCICHHBIX
MeTo0B. [IpuBOIATCS MpUMEpPHl TPAKTUYECKOTO aHalM3a OMOJOTHUYECKUX CHCTEM, OIHMCABIIHMX
III/IHaMI/IKy HOHYJUH_II/Iﬁ OpFaHI/I3MOB nu III/IHaMI/IKy SIINACMHUYCCKUX HpOHCCCOB.

4.3.1. TlepeyeHb CEMHMHAPCKHUX, MPAKTHYECKHUX 3AHATHH M J1a00paTOpHBIX padoT

TpynoemkocTh
HaunMmeHnoBaHue py.

pasaena
U TeMBbI

ceMUHApPOB,
NPaKTHYeCKUX U
J1a0opaTopHbIX padoT

Ne (uac.)

Bcero
9aCOB

N3 nanx

NpaKkTHYIeCKas

moAroToBKa

OneHovnblie
cpeacTsa

dopmupyemble
KOMIIeTeHIN U
(MHAMKATOPBI)*

1 2

3

4

5

7

1 | Temal

[IpumeHenue
YHCJIEHHBIX METOIOB
JUTSL PETICHUS
ypaBHEHUE U
HCCIIEIOBAHUS
byHKIMI OqHON Win
HECKOJIbKHX
MEPEMEHHBIX.
Hccnenosanme
(GYHKIUI YMCITCHHBIMU
METO/IaMH.

IIucemenHas
pabota
KCP

OIIK-6
OIIK-8

2 | Tema2

Tunsl pactipeneneHui
CIIyYallHBIX BEJIUYUH,
MPUMEHUMBIX MIPH
OTHCAaHUH
OMOJOTUIECKIX
JIaHHBIX, paboTa ¢
MaTeMaTHYeCKUMHU
dbopmynamu,

IIncemennas
pabora
KCP

OIIK-6
OIIK-8
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OTHCHIBAIOLIUMH THIIbI
pacrpeneieHui
CIIy4aiHbIX BEJTUYHH.
Hcnons3zoBanue
byHKIUS
pacmpeneneHus s
pacuera BeposiTHOCTE!
CIIy4YalHBIX BEJIMYNH

Tema 3

MeToa MakCHMAaJIbHO
MPaBIONO 100U B
OHoJIOrUy,
TECTUPOBAHUS
CTaTUCTHYECKUX
TUIIOTE3 C ITOMOIIBIO
MeToza
MaKCHMAaJIbHOI'O
MPaBIOTIOI00HS.
Hcnonnp30Banne MeTO1a
MaKCHUMAaJIbHO
MPaBIOMNOI00HS B
MPAKTUYECKHX 33J1adax.

IIncemenHas
pabota
KCP

OIIK-6
OIIK-8

Tema 4

MeTtox MMUTAIIMOHHOTO
MOJICIIUPOBAHUS (METO/T
«Monre-Kapno») B
OHoJIoruy,
HCIOJIL30BAHUE METOA
HMUTAIIOHHOTO
MOJICIIUPOBAHUS IS
MJIAHUPOBAHUS
OHOJIOrHYECKUX
SKCIIEPUMEHTOB.
Hcnons3oBanue mMeTona
HMUTAIIOHHOTO
MOJICIIUPOBAHUS TS
MPaKTUYECKOTO
aHaJu3a JaHHBIX

IIncemenHas
pabota
KCP

OIIK-6
OIIK-8

Tema 5

byrcpen meron s
aHajam3a
OMOJOTUYIECKIX
JTAHHBIX,
HCIIOJIb30BaHUE
OyTcpen meTonaa Juist
OIICHKH [apaMeTpOB
pacnpeneneHuii npu
aHajause
OMOJIOTHYECKUX
NaHHBIX. Pemenune
MPaKTUYECKHUX 3a/1a4 10
aHAINU3Y
OMOJIOTHYECKUX
JTaHHBIX OyTCpern

IIucemenHas
pabora
KCP

OIIK-6
OIIK-8
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METOJIOM.

Tema 6

Hcnons3oBaHue
OyTcpen MeTonaa Jyuis
TECTUPOBAHUS
CTaTUCTHYCCKUX
runotes. Penenue
MPaKTUYECKUX 3a]1a4,
CBSI3HEIX C
TECTUPOBAHUEM
CTaTUCTHYCCKUX
rumnore3 Oyrcpen
METOJIOM.

IIncemennas
paboTta
KCP

OIIK-6
OIIK-8

Tema 7

Koppensunonnsiit
aHaIu3 1)1 OLICHKH
B3aUMOCBSI3EH TIpH
aHaJImu3e
OMOJIOrHYECKUX
JaHHEIX. Pemme6nue
MPaKTUYECKHUX 3a/1a4 110
KOPPEJISIIIIOHHOMY
aHAINU3Y

IIuceMmenHas
pabota
KCP

OIIK-6
OIIK-8

Tema 8

Perpeccuonnslii ananus
JUISL OTIpeIeICHUS
3aKOHOMEPHOCTEH,

ONPEACIISIIOIINX
B3aUMOCBSI3U MEKIY
OMOJIOTHYECKUMHM

BeInYMHaAMH. Perenue

MPAKTUYECKUX 3a]1a4 110
PErpeCCUOHHOMY

aHaJun3y.

ITucemenHast
pabora ompoc
KCP

OIIK-6
OIIK-8

Tema 9

Paznuunnie MeTOAEI
JIUCTIEPCUOHHOTO
aHajamn3a, IpUMEHsIeMbIe
MIpU aHAJIHN3e
OHOJIOrHYECKUX
JaHHBIX. Pemenue
MPaKTUYECKUX 3a/1a4 110
MIPUMEHEHUIO
JIMCTIEPCUOHHOTO
aHaju3a B OMOJIOTHH.

IIncemennas
pabora
KCP

OIIK-6
OIIK-8

10

Tema 10

KoppenauronHsl
aHaJIN3 C IPUMEHEHUEM
OyTcpen meTonaa Jist
aHanM3a
JIOCTOBEPHOCTEM
Koppessanuii. Pemenne
MPaKTUYECKHX 3aj1a4 C
UCIIOJIb30BaHUE
METOJIA.

IIucemenHas
pabora
KCP

OIIK-6
OIIK-8

11

Tema 11

Perpeccuonnslil aHanmus

IIucemenHas
pabora

OIIK-6
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C IPUMECHEHUEM
OyTcpern MeToa Asist
TECTUPOBAHUS
JIOCTOBEPHOCTH
pe3yIbTaTOB aHAIN3A.
Pemenue
MPAKTUYECKHX 3a/1a4 C
HCIOJIb30BaHUEM
METO/Ia.

KCP

OIIK-8

12

Tema 12

AHann3 MHOTOMEPHBIX
CTaTUYECKHUX JTaHHBIX B
ouojoruu. Pemenue
MPaKTUYECKHUX 3a/1a4 110
pacyeraMm JIHCTaHLHI
MEX1y BEKTOpaMu
MHOTOMEPHBIX
OMOJIOrHYECKUX
JTAHHBIX

IIncemennas
pabora
KCP

OIIK-6
OIIK-8

13

Tema 13

Knactepnsiit ananus ¢
TECTHPOBAHUEM
JIOCTOBEPHOCTH

KJIACTEPU3AIINH C
MOMOIIIBI0 OyTCper
MeToja. Pemenue
MPaKTUYECKHUX 3a/1a4 110
KJIaCTepU3aIAH
OMOJIOrHYECKUX
JTAHHBIX

IInceMenHas
pabota
KCP

OIIK-6
OIIK-8

14

Tema 14

Metox MHOTOMEPHOTO
IIKAJTUPOBAHUS JIS
aHaIM3a CI0XKHBIX
OHOJIOrHYECKUX
JaHHBIX. Pemenue
MPaKTUYECKHUX 3a/1a4 110
HCIIOIb30BaHUIO
METOo/1a.

IIncemennas
pabora
KCP

OIIK-6
OIIK-8

15

Tema 15

MeTo1b1 MAITUHHOTO
00y4eHHsI B OMOJIOTHH.
Pemenue
MPaKTUYECKHUX 3a/1a4 10
KJIaCTepU3alluU U
CHCTEMAaTU3alu
CJI0KHBIX
OMOJIOrHYECKUX
JaHHBIX.

IIncemennas
pabora
KCP

OIIK-6
OIIK-8

16

Tema 16

Hccnenosanme
OMOJIOTHYECKUX
MIPOIIECCOB C TTOMOIIBIO
METOJIOB TEOPHH
g depeHInaIbHbIX
YpaBHEHUU U

IIncemennas
pabora
onpoc
KCP

OIIK-6
OIIK-8
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JTMTHAMAYECKHX CHCTEM.
Pemenue
MPAKTUYECKHX 3a/1a4 10
pa3paboTke u

WCCIICZIOBAHHUIO CUCTEM
Qg QepeHIranbHbIX
ypaBHEHUH,
OTTHCHIBAIOIITUX
CJIOXKHBIC
OnoJoruuecKue
TIPOIIECCHI

4.3.2. IlepeyeHbr TeM (BONMPOCOB), BHIHOCHMMBIX Ha

CTYJA€HTAMH B PAaMKaxX caMoCToATeIbHOi padotsl (CPC)

CAMOCTOATEJIBbHOC MU3YUYCHHE

Ne n/m Tema 3aganue dopMupyemasn HNAK
KOMIIeTeHI M
1. Tema 8. PerpeccrnoHHbIH CaMoCTOSITeTbHOE U3YUCHHE OIIK-6 HJIK OIIK-6.1
aHAJTH3 JUIS OTPE/ICICHHUS TeMbl «MHOTOMEpHBIN OIIK-8 HJIK OIIK-6.2
3aKOHOMEpHOCTEi PErpecCUOHHBIN aHaIu3 AJs HJIK OIIK-8.1
> OLICHKH B3aUMOCBSI3U MEXY HJIK OIIK-8.2
OIIPEACIIAOIHNX HECKOIbKUMH T1EPEMEHHBIMU.
B3aMMOCBSI3H MCXKIY IToaroroBka 10KJIaja Mo TeMe.
OMOJIOTMYECKUMU
BCIIMYHNHAMMU.
2. Tema 16. cciaenosanue CaMOCTOSITENBbHOE U3YUEHHE OIIK-6 HJIK OIIK-6.1
GHOTOIMUECKHX Tembl «Jcnoap3oBaHme OI1K-8 HJIK OIIK-6.2
MPOIIECCOB € TOMOIIIBIO IUHAMHUYECKHUX MOJEIIEH B BUJIE HJIK OIIK-8.1
cuctem nuddhepeHITHaTbHBIX HJIK OIIK-8.2

METOJI0B TEOPUH
g depeHInaIbHbIX
YpaBHEHUH U
JMHAMHYECKHUX CHCTEM.

YPaBHEHUI B MOJIEKYJISIPHOMI
OHO(H3UKE — METOT
MOJIEKYJISIPHOM TUHAMUKI.

IToaroroBka n0KJaga MO TeMe.

CTY€HTOB

CamocrosiTenbHass paboTa CTYAEHTOB SIBJISIETCSI COCTABHOM 4acThi0 y4yeOHOro mpolecca U
UMeeT LEeNbI0 3aKpelyieHue M YriayOJlleHHe NOJY4YeHHBIX 3HAaHUH U HaBBIKOB, IOUCK H
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TakKXKe BBINOJIHEHWE YUYEOHBIX 3aJaHUM, MOJATOTOBKY K
NPEICTOSIIUM 3aHATUAM, U 9K3aMEHY O MIPEMETY.

JIyst opraHu3anuy caMOCTOSTENFHOM padoThI 10 HuciuILinHe «KOMIBIOTEpHBIE TEXHOIOTUN
U MOJICIMPOBAaHNE B OMOJIOTUN» UCHIOB3YIOTCS clenyromue (opMbl CaMOCTOSTENbHON yueOHOM

paboTHI:

4.4. MeToauuyecKkue YKazaHusd 1[0 oOpraHu3anvu

CAMOCTOATEIbHON PadOTHI

- Pabota o HU3YUCHUC TCMBI C UCIIOJIB30BAHUCM MATCPUAJTIOB MTPAKTUYCCKOI'O 3aHATHA.

- [lon6op, nzyuenue, aHaaIu3 peKOMEHI0BAaHHOM JTUTEPATYPBHI.

- IloaroTroBKa yCTHBIX JIOKJIQJOB IO TEMaM 3aHATUN

- VI3ydenns Tem 3aHATHIA, BRIHECEHHBIX Ha CAMOCTOSTEILHOE H3YUCHHE, TTOATOTOBKA
YCTHBIX JJOKJIA/IOB [0 TEMaM.

- CaMOCTOSITENIbHOE N3y4YeHHE ITPOrPaMMHOTO 00€CTIeUeHHUS JIJIs1 BBEITIOJIHEHUS 3aa4 110
aHAJIN3y TEHOMHBIX U MPOTEOMHBIX JAHHBIX.

- CaMOCTOSITeNIbHOE PEIICHUS JOMAIITHUX 3a]1a4 110 aHAJIN3Y TeHOMHBIX M MPETEMHBIX
JTAHHBIX Ha OCHOBE OIbITA, OJYYEHHOI'O HAa MPAKTUUYECKUX 3aHATHUAX.

- [loaroToBKa MUCHMEHHBIX OTYETOB MO PEMICHHUIO JOMAITHUX 3a]1a4.
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Tucvmennwviii omuem no pewieHur0 OOMAWHUX 3a0aHUL — 3TO OTYET O BHITIOJIHEHUH
JIOMEIIEHHOT0 3aJJaHNs [0 TeMaM AUCLUUIUIMHBL, COAEP KALINN CIEeIYIOUTYI0 HH(OPMALUIO:

- ®.1.0. HoMep IpynIbl MaruCTPaHTa;

- HOME) 3aJaHMs;

- hopmynupoBKa 3a1aHus;

- CIIUCOK IIPOrPaMMHOr0 00eCIeUeHHsI 1 UHTEPHET CEPBUCOB U 0a3 TaHHBIX, IPUMEHAEMBIX
JUIsl pEIIEHNUs 3aJJaHuUs C YKa3aHMEM [1apaMeTpOB IS 3aIyCKa,

- OINHMCaHME pe3yJbTaT pELICHHUs 3aJaHus C [PUBEJCHUEM TalJIMLl U PUCYHKOB B
COOTBETCTBUH C (POPMYITHPOBKON 3aJaHHUS.

Kpurepuii oieHKH 0TYeTa IO PELICHUIO JOMAIIHEro 3a/1aHusl:

- OueHka «3a4TeHo». 3aJaHue BBHIIIOJHEHO MPAaBUIBHO U B IMOJHOM 00bEME, BCE TaOIHIIBI U
rpaduKu corjiacHo GOpMyJIHPOBKE 3aJJaHMsI IPEIOCTABIIEHbI B OTUETE.

- OneHka «He 3a4T€HO». 3a/laHue BBHITNIOJIHEHO HE NMPaBWJIBHO WM HE B MOJHOM 00BEME,
BOIPOLIAETCS HA NEPEACIIKY U J0PabOTKY.

Yemuwiii 0oknao — 3to cooOuienue B reuenue 10-15 MuH, B KOTOPOM CTY/AEHT B JJaKOHUYHOM
dopmMe 10IKEH U3T0XKUTh MaTepuall 0 COOTBETCTBYIOIIEH TeMe, IPUAECPKUBASACH CIIEIYIOIIEro
IUIaHA: BBEJCHHUE, OCHOBHAs 4YacTb, 3aKitodeHue. Jlokiiaj compoBOXKAAETCS IpE3eHTaLUEH,
OTpa’karollell OCHOBHBIC IIOJIOKEHUS 10 COOTBETCTBYIOIIEH TeMme, BKJIIOYAIOLIeH HarjsjHble
mMarepuaibl (CXeMbl, Taomuipl, (oro u T.1.). [lo OKOHYaHWMM AOKIANa CTYACHTY 3aJal0T
BOINPOCHI, Kak IIpernojaBaTesb, TaKk W CTYAEHTbl, HAa KOTOpbIE JOKJIAQAYUK JOJDKEH JaThb
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHus yCTHOTO JJOKJIAa:

- OueHka «OTIMYHO». B JOK/Iane MOJTHOCTBIO pacKpbiTa TEMa, IPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYAEHT CBOOOAHO BIajJeeT MaTepUalIOM, H3JIaraeT ero
JIOTUYHO, IIOCJIEI0BATENIbHO, JIAKOHUYHO, COOJIIOZasi OCHOBHBIE IIpaBUia KYJbTYpPhl PpEYH.
Jloknaz compoBOXKIAeTCs Mpe3eHTalueil, KoTopasi OTpa)kaeT OCHOBHBIE IOJIOKEHHS JOKJIaja,
IpEe3eHTAlMs COCTaBJIEHA TPAaMOTHO € COOJIIOIEHHEM OOIIMX TpeOOBaHMM, MPaBUIl MIPUPTOBOTO
odopmieHus, nojgauu rpaduyeckoro marepuaina, UMEIOTCS CChUIKM Ha INpHUBEIEHHBbIE (OTO,
PUCYHKH, CXE€MBI U T.I., IPUBOJUTCS CIIMCOK MCIOJIb30BaHHON JuTepaTypsl. [Ipu oOcyxneHun
JIOKJIaJa CTYAEHT JaeT HCUEPIBIBAIOIINE, APTYMEHTHUPOBAaHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCBHI.

- Onenka «xopouio». Tema packpbITa, IPUBEAECHO JOCTATOYHOE KOJIMYECTBO MaTepuania, HO
IIpY 3TOM MaTepuaj B HEJOCTaTOYHOM CTENEeHH MPOaHaIU3UpOBaH aBTopoM. [IpeseHTanus He B
MIOJTHOM CTEMEeHU COOTBETCTBYET OOIMM TpeOoBaHUsAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
ABIISIOTCS UCUEPITBIBAIOIIMMH U apTyMEHTHPOBAaHHBIMHU.

- OneHka «yIoOBJIETBOPHUTENBHO». Tema packpbiTa HE IOJIHO, MaTepuas INPHUBEAEH Kak
npocTtasi KOHCTaTauusi (akToB, HE MPOAHAIM3HPOBAH, CTYIAEHT IOKa3blBa€T IOBEPXHOCTHBIE
3HAHMUS. [Tpe3eHTanyss YacTUYHO COOTBETCTBYET YCTAHOBIEHHbIM TpeOoBanusaM. Ilpu
o0Cy)XJIeHUH [OKJIaJa CTYyACHT He BCerja JaeT NpaBUJIbHbIE, HMCUEPIBIBAIOLINE OTBETHl Ha
3a/1aBaeMble BOIIPOCHI.

- OrmeHka «HEYJOBIETBOPUTENbHO». Tema JOKIajga HE pPacKpbhiTa, CKYIHBIM 00BEM
NPUBEJICHHBIX MaTEepPHAaJIOB; MPe3eHTalusl OTCYTCTBYeT. [Ipu 0OCyXIeHNH TOKIaja CTYJIEHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIPOCAM.

4.5. IllpuMepHasi TeMaTHKa KyPCOBBIX padoT (MPOEKTOB): HE NMPEAYCMOTPEHBI YUeOHBIM
IIJIAaHOM.

V. YYEBHO-METOJUYECKOE U TH®OPMAIIMNOHHOE OBECIIEYEHHUE
JUCHUIIIINHBI
a) mepeveHb JUTepPaTypsbl
1. Xaybonpn b. BBeneHue B BBHIMHCIUTEIBHYIO OMOJIOTHIO. DBOJIONHMOHHBIN moaxon / b.
Xay6omnba, T. Bue ; nep. ¢ anrn. C. B. Uynosa ; pen. U. . ApramonoBa. - MxeBck :
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Perynsapnas u xaotudeckas nuHamuka : MH-T xommbrotep. uccien., 2011. - 455 c. -
ISBN 978-5-4344-0014-5 (2 »x3.)

[Munages B.C. Briciras matematuka. ba3oBwiii kype [Tekcer] : yue6. mocodue / B. C.
[[Iumaues ; pen. A. H. TuxoHos. - 8-¢ u3., nepepad. u gom. - M. : U3n-Bo FOpaiit, 2011.
- 447 c. - ISBN 978-5-9916-0822-0. - ISBN 978-5-9692-0970-1 (10 5k3.)

0) nepuogUYeCKHEe U3TAHUSA

1.

2.

https://www.matbio.org/ - calt KypHama «MaremaTudyeckas OWojoTUA U
OnonH(pOpPMAaTHKA.

https://journal.r-project.org/ - caiT >xypHayia Mo cTaTuCTHUYeCKuM Meroaam Ha R, «The R
Journal».

B) 0a3bl JaHHbIX, I/IH(l)OpMaIII/IOHHO-CleaBO‘lHLIe H IMOUCKOBbIC CUCTEMbI

1. http://www.biometrica.tomsk.ru/ - 37eKTpoHHBI )KypHal «brnomeTpuka» aJiss MEITUKOB
u OHMOJIOTOB — CTOPOHHHKOB JOKa3aTelbHON OnoMemuiuHbl. ComepkKuT OO0JbIIoe
KOJIMYECTBO CTaTel M MHBIX MaTepUAJIOB, MOCBAIICHHBIX MATEMAaTUYECKUM MOJIETISIM B
ouosorum.

2. http://www.dmb.biophys.msu.ru/models - pecypc Mo IWHAMHYECKHMM MOJEISM B
OWMJIOTHY, MOJICITA JTUHAMHKY TTOTYJISITUH.

3. http://www.apmath.spbu.ru/ru/staff/sokolov/files/sborka poslednyaya.pdf - ydeOHoe
nocobue «MoJienu TuHAMUKHY TommyJisiiuii», aBTop C. B. Cokoos.

4. https://www.elibrary.ru — snekTpoHHast OMOJIMOTeKa HAYYHBIX CcTaTei, MOHOrpaduu u
MaTepHuaaoB KOH(epeHIUH, BRIMTYIEHHBIX POCCHIICKMMY YICHBIMHU.

5. https://pubmed.ncbi.nlm.nih.gov/ - MexayHnapoaHas 6a3a JaHHBIX HAay4HBIX CTaTed U
MOHOTpaduii, MOCBAIICHHAS PA3JIMYHBIM BOIIPOCAM OUOJIOTHH.

6. https://apps.webofknowledge.com — mexnyHapoaHas 0aza JaHHBIX, UHICKCUPYIOLIAsS
HayYHBIE MyOJIMKAIMH B BBICOKOPEHTUHTOBBIX M3IaHUSIX

7. https://www.r-project.org/ - caliT mpoekrta o R craructuxe

8. http://gsar4u.com/pages/rtutorial.php - Kparkuii kypc "Bemenue B R 1u

moaenupoBanue ¢ R" (Pavel Polishchuk).

9. https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology Analysis_using_veg
an/tutorial.html - yueOHMK 1O HCNOJNB30BAaHMIO TAKTa  «vegan»  sA3bIKa
MpOrpaMMHpPOBaHUs R B 9KOJIOrHUecCKOM aHaIN3e

10. https://cran.r-project.org/web/packages/vegan/vignettes/diversity-vegan.pdf - yuebnoe
nmocoOure, OMHCHIBAIOIIEe NMPUMEHEHHE MaKTa «vegany s3bIKa MporpaMMHUpOBaHuS R
JUIsl pacyeToB Moka3aTesneil pazHooOpas3usl.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

6.1. YueOHo-1200paTOpHOE 000pyA0OBaHUE:
- Ayautopust Ui NpoBeJeHUs 3aHATHI JabopatopHoro tumna. KoMmbeloTepHbIN Kiacc

(yuebHas ayauTopusi). AynauTopust 000pyA0oBaHa: CHeNHaIN3UPOBAHHON (yueOHOI) Mebelnbio Ha
20 mocamoYHBIX MECT, JTOCKOW MEJIOBOH; 000pyJ0BaHA TEXHHUUYECKHUMHU CPEJICTBAMH OOYUEHUS:
Cuctemnslif 610k PentiumG850, Monutop BenQ G252HDA-1 mT.; Cuctemnsiii 610xAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mr.; Cucremusiii 610k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusiit 610k Pentium G3250, Morutop BenQ GL2250 — 1
wt.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; Cucremuslii 610k
Pentium G3250, Monutop Samsung T190N — 1 mr.; Cucremssiii Onok Pentium G3250,
Mouutop Samsung 740N — 1 mr.; IIpoextop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOIpaHMYEHHBIM JOCTYNIOM K ceTu IHTepHeT m obecnedyeHueMm A0CTyna B HIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CpEly OpraHu3alud, Y4eOHO-HArJSIIHBIMU TOCOOUSMH,
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https://www.matbio.org/
https://journal.r-project.org/
http://www.biometrica.tomsk.ru/
http://www.dmb.biophys.msu.ru/models
http://www.apmath.spbu.ru/ru/staff/sokolov/files/sborka_poslednyaya.pdf
https://www.elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://apps.webofknowledge.com/
https://www.r-project.org/
http://qsar4u.com/pages/rtutorial.php
https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology_Analysis_using_vegan/tutorial.html
https://material.bits.vib.be/topics/metagenomics/tutorials/Ecology_Analysis_using_vegan/tutorial.html
https://cran.r-project.org/web/packages/vegan/vignettes/diversity-vegan.pdf

o0ecreunBarOIIMMHA ~ TEMaTHYECKHe WJUTIOCTpanuu 1o  guctumuimHe  «KommbeloTepHbie
TEXHOJIOTUH U MOJECTUPOBAaHUE B OMOJIOTHI B KOJIMYECTBE 8 IIT., MPE3EHTALIMH 110 KaXI0H TeMe
IPOTPAMMBI.

- KomnbrotepHblii kiacc (ydueOHas aynuTopus) IUis TPYHIOBBIX U WHAMBHUIYaJTbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM  aTTeCTallud, OpTraHU3aIlH
CaMOCTOSTENIbHOW paboThl. AyauTOpUsS O00O0pyIOBaHA: CHEIUATU3UPOBAHHON (yueOHOM)
mebenpro Ha 20 MocagouHbIX MECT, TOCKON MEJIOBO; 000pyA0BaHA TEXHUYECKUMHU CPEICTBAMU
o0ydenusi: Cuctemubiii 610k PentiumG850, Monutop BenQ G252HDA-1 mT.; CuctemMHbIif
o6moxAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremssiii 610k PentiumD
3.0GHz, Monutop Samsung 740N — 3 m.; Mono6sok IRU T2105P — 2 mr.; CucremHsiii 6J10K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 6ok Pentium G3250, MonwuTtop
BenQ GL2250 — 1 mr.; Cucremusii 610k Pentium G3250, Monutop Samsung T200 HD — 1
mit.; CucreMusiii 6510k Pentium G3250, Monutop Samsung T190N — 1 mr.; CucrteMHbIid 0JI0K
tium G3250, Monutop Samsung 740N — 1 mT.; C HEOTpAaHWYEHHBIM JOCTYIIOM K CETH
Wurepner; [Ipoektop BenQ MX503; skpan ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 mt. C
HEOTPAaHUYEHHBIM JIOCTYIOM K ceTH MHTepHeT.

- Ilomemenus mams XpaHeHusT M NPO(UIAKTHYECKOTO OOCIY)KMBAaHUS Y4eOHOTO
o0opynoBanus. Aynuropust o0OpyI0BaHa: CIENUATM3UPOBaHHON Mebenbio Ha 11 mocamouHbIx
mect; Llkad mms mokymentos - 3 wr.; Ceitd — 1 mr ; Llkad-kyme - 2 mr. ; [IpunTtep us.Canon
LBR-5050 Laser Printer; Ilpuntep Canon LBP-3010; HoytOyk Lenovo G580 — 1 mir.

6.2. [IporpamMmmMHoOe oOecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). lorosop Ne03-016-
14 o1 30.10.2014r.

Kaspersky Endpoint Security nns 6usneca - Cranpaptasiii Russian Edition. 250-499.
®opyc Kontpakr Ne04-114-16 ot 14H046ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0510ps 20161 JIn. Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jluuensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensun Microsoft 41059241.

Office 365 npodeccuonanbHbIi ItOC A8 yyaimuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texnn4yeckue U 3JTEKTPOHHbIE CPeICTBA:
[Ipe3eHTanuu Mo BceM TeMaM Kypca.

VII. ObPA3OBATEJIBHBIE TEXHOJIOT U

[Ipu peanmzayy pa3TUYHBIX BHIOB Y4eOHOW PabOTHI AMCIMIUIMHBI UCTIONB3YIOTCS KakK
CTaHapTHBIC METObI OOYUYCHHUS, TAK M HHTEPAKTUBHBIC (DOPMBI IPOBEICHHS 3aHATHH.
Cmanoapmuuvie Memoobl 00yHeHUsL:
1. VudopmanuonHas JeKIusl.
2. TlpakTuueckwe 3aHATHS, TpETHA3HAYEHHBIE Ui OCBOCHHUS CTYACHTaMH 0a30BBIX
METOJIOB aHaJIM3a JaHHBIX B (U3UKO-XUMHUYECKOHN IKOJIOTHH.

3. CamocrostenbHas paboTa CTYAECHTOB.
4. KoHcynbpTaluu npenogaBaTelis.
5. IloaroroBka OTBETOB Ha KOHTPOJBLHBIE BOIIPOCHI.
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OOyuenus ¢ mpuMeHEHHEM UHTEPaKTHUBHBIX (hOpM 00pazoBaTEeIbHBIX TEXHOIOTHIA.
Keiic-metoq — oOydeHHMe B KOHTEKCTE MOJCIUPYEMOW CHUTYyallMH, BOCIPOU3BOISIICH
peasbHbIE YCIIOBHS HAyYHOU AESATeIbHOCTH (pa300p KOHKPETHBIX CUTYaLUi).

HudopMainoHHO-KOMMYHHUKAIIHOHHBIE

HHTEepHEeT-TEXHOIO0T U

3aJIECTBOBAHUE

O6paSOBaTeHBHBIC TCXHOJIOIT'NH

JCKLUSI-
BU3yalIU3alisl, MPEICTABICHUE DPE3YJbTAaTOB AEATENbHOCTH (pedepaToB M OTYETOB) C
YCIIOJIb30BaHUEM CIICHUATM3HPOBAHHBIX IIPOIPAMMHBIX CPEI.
oOpaszoBatensHOro mopraga UIY

educa.isu.ru JJIA IPpE€AOCTABJICHUS IIMCbMCHHBIX OTYETOB 11O AOMAIlTHUM pa60TaM.

HanMmeHoBaHMe TeM 3aHATHH ¢ MCI0JIb30BAHUEM AKTHBHBIX (l)OpM Oﬁy‘leHI/Iﬂ:

dopma / MeTtoapl

Kom-Bo
Tema 3anaTus Bup 3ansaTus WHTEPAKTUBHOT'O
oOyueHus Hacon
Tema 1. [Ipumenenue
YUCJIICHHBIX MCTOAO0B AJIsd 3arpy3Ka 3aJaHus 011
pELICHHS] ypAaBHEHHUE U CaMOCTOSTEIbHASL KOHTPOJIS Ha 3
UCCIEeIOBaHUS (PYHKIIMIMA pabota 00pa3oBaTeIbHBIN
OHHOﬁ WJIN HECKOJIBKUX nopTan HUI'Y educa.isu.ru
MEPEMEHHBIX.
Tema 2. Tumnsl
pacnpeneneHui ci1y4yanHbIX
BEJINYMH, IPUMEHUMBIX ITPU
OITMCAHUH OHMOIOTMYECKUX
JIAHHBIX, paboTa ¢ 3arpyska 3aiaHus st
MATEMATHICCKIAMI CaMOCTOSTEILHASL KOHTpOJIS Ha 4
pabota o0pa3oBaTenbHBIN
(bopmyxamm, noprain UI'Y educa.isu.ru
OMNMCHIBAIOIIMMHU TUIIBI
pacnpenesieHui CiIy4aiHbIX
BEJIUYMH.
Tema 3. MeTo1 MaKCUMAaIbHO
HpaBI[OHOZ[O6I/I$I B 6I/IOJ'IOFI/II/I, 3arpy3[<a 3aJaHus IS
TECTUPOBAHUS CTATUYECKUX | CaMOCTOSTEIbHAS KOHTPOJISI Ha 9
TUIIOTE3 C TIOMOIILID METOIA pabora 00pa3oBaTeIbHBIH
MaKCUMAaJIbHOTO nmopTaj UT'Y educa.isu.ru
IPaBI0N0100HUsL.
Tema 4. Merton
HMHTAIIMOHHOTO
MOJICTTUPOBAHUS (METO/
«Mounre-Kapmo») B 3arpyska 3ajaHus Uit
OMOJIOTHH, UCTIOJIE30BAHHE CaMOCTOSTEILHASL KOHTPOJIS Ha 9
METO0J1a UMHTAIIHOHHOTO pabota 00pa3oBaTeIbHBIH
MOJEIUPOBAHUS AT mopTan HUI'Y educa.isu.ru
IJTAHUPOBAHUSA
OHOJIOTUYECKUX
SKCIIEPUMEHTOB.
Tema S. byrcpen meton s 3arpyska sazams A
AHAII38 GHOIOIICCKIX CaMOCTOSITEIbHAS KOHTpOIS Ha 9
pabora 00pa3oBaTeIbHbIH

JaHHBIX, UCIIOJIb30BAHUC

noptan UI'Y educa.isu.ru
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OyTcpen MeTo/a ISl OIICHKH

napaMeTpoB pacrupeeieHui

IIPH aHAJIM3¢ OMOJIOTMYCCKUX
JTaHHBIX.

Tema 6. crionb3oBanue

3arpy3Ka 3aJaHus s

OyTcpen meTonaa Juist caMoCTOATENbHAs KOHTPOJISI HA
6 TECTUPOBAHUS pabota 00pa3oBaTeIbHBIN
CTATUCTUYECKUX THUIIOTE3. noprai UI'V educa.isu.ru
Tema 7. KoppensiunoHHbIN 3arpysKa 3aaHus U
aHaJIMu3 IS OLCHKH caMoCTOoATeIbHAas KOHTPOJISI HA
7 B3aUMOCBSI3€Hl PU aHATIU3E pabota 00pa3oBaTeIbHbIH
OMOJIOTUYECKUX JAHHBIX. nopran UI'Y educa.isu.ru
Tema 8. PerpeccuoHHbIi
aHaIM3 JUIs1 OIIPEICIICHUS 3arpyska 3aianus st
3aKOHOMEPHOCTEH, CaMOCTOSTEbHAS KOHTPOJISL HA
8 OTIPEIETISIONIUX B3aUMOCBSI3H pabora o0pasoBaresbHbI
MEXY OHOJIOTMYECKUMU noptast UI'Y educa.isu.ru
BEJIUYHHAMH.
Tema 9. PasimuuHble METOIBI 3arpyska 3a1aHus s
JTUCTIEPCUOHHOTO aHAJIM3a, CaMOCTOSITEbHAS KOHTPOJISI HA
9 MIPUMEHSAEMbIE TIPU AHAJIN3E pabota 00pa3oBaTebHbIH
OMOJIOTUYECKAX TAHHBIX. nopran UI'Y educa.isu.ru
Tema 10. KoppensinoHHbIH 3arpysKa 3aaHus U
aHAJIN3 C TPUMEHEHUEM CaMOCTOSITEIbHAS KOHTPOJISI Ha
10 | Oyrcpen metoza Jisl aHATU3a pabota 00pa3oBaTeIbHbIH
JIOCTOBEPHOCTEH KOPpPEsIHtil. nopran UI'Y educa.isu.ru
Tema 11. PerpeccuoHHbIi
aHaJIn3 C HpI/IMeHeHI/IeM 3arpy3Ka 3aIaHus U1
OyTcpen MeToa JUIs CaMOCTOATEIbHASI KOHTPOJIISL HA
11 TECTUPOBAHUSA pabora 00pa3oBaTeIbHbIH
JIOCTOBEPHOCTH PE3YIILTATOBR nopran MI'Y educa.isu.ru
aHanu3a.
Tema 12. Anamms 3arpyska 3aaHust J1JIst
CaMOCTOSTEbHAS KOHTPOJISL HA
MHOTOMEPHBIX CTATHYECKUX .
12 6 pabota 00pa3oBaTeIbHBIH
AQHHBIX B OHOJIOTHH. noprain UI'Y educa.isu.ru
Tema 13. KnactepHslii 3
aHAJIN3 C TECTUPOBAHHEM arpyska sallanni JUis
CaMOCTOSTEIbHAS KOHTPOJISL HA
JIOCTOBEPHOCTHU .
13 pabora 00pa3oBaTeIbHBIN
KJIACTEPU3ALMU C TTOMOIIBIO nopran UT'Y educa.isu.ru
OyTcpen MeTofa.
Tema 14. Meton 3
MHOTOMEpHOTO arpyska 3afaHust s
CaMOCTOSITEbHAS KOHTPOJIS Ha
MIKAJTMPOBAHUS TSI aHATIN3a .
14 6 pabota o0Opa3oBaTenbHBIN
CJIOJKHBIX OMOJIOTHYECKUX nopran AT'Y educa.isuru
JaHHBIX.
Tema 15. MeToap! 3arpyska 3aaHus yis
CaMOCTOSITEbHAS KOHTPOJIS Ha
MAIIMHHOTO O0yUeHUs B .
15 6 pabota o0Opa3oBaTenbHBIN
VOJIOTHH. nopran UI'Y educa.isu.ru
Tema 16. lccnenoBanue CaMOCTOSITEIbHAS 3arpysKka 3aJaHus 1S
16 | OMOJIOrMYECKUX MPOILIECCOB C pabora KOHTpOJIS Ha
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IIOMOIIBIO METOZ OB TEOPUU 00pa3oBaTeIbHBII
g hepeHInaTbHBIX noprai UT'Y educa.isu.ru
YpaBHEHUI U AUHAMUYECKUX
CUCTEM.
Wroro yacos 106

VIII. OHEHOYHBIE MATEPHUAJIBI IUISI TEKYIIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALIUA

B pamkax nucuuminnsl «KoMnbloTepHble TEXHOJIOTHH U MOJAeTHPOBAHUE B OMOJIOTHN
UCIOJIB3YIOTCS ClIeyIoIne (GOPMbI TEKYIETO KOHTPOJIS:

- YCTHBIU OIpPOC;

- YCTHBIW JTIOKJIAJI T10 TEME;

- IMCbMEHHAas padoTa Mo PEIICHUIO TOMAIIHUX 3a/1aHu;

DoHJ OLICHOYHBIX CPEACTB BKIIOYALT:

- IEpeYEeHb TEM JOKJIAJIOB M0 TeMaM JAUCIUTUINHBL,

- 3aJ1a4M JIJIsl CAMOCTOATEIBLHOTO TOMAIITHETO PELICHHUS;

- BOIIPOCHI JUIsl 3a4eTa.
HazHnaueHue o1ieHOYHBIX CPECTB: BRIABUTH chopmupoBanHocTh kommeTeHuu OITK-6, OITK-8
(cm. m. III).

N —

(8]

IlepeyeHb TeMBbl YCTHBIX I0K/IA/10B
Tema 8. MHOroMepHbIi JINHEHHBIN PErPECCUOHHBIN aHAIIN3A.
Tema 8. MHOroMepHbIN HETMHEHUHBIN perpeCCUOHHBIN aHATN3 C TOMOIIBIO
MOJIMHOMHAJIBHON 3aBUCUMOCTH.
Tema 16. Monenu MONEKyISpHON AMHAMHUKH B HCCIIEIOBAHUU OETTKOBBIX MOJIEKYII.
Tema 16. Monenu MOJIEKyJIIpHON AUHAMUKH B O€TTOK-OCIKOBBIX B3aUMOJCHCTBUSX.

Ilepeuens fOMaNIHUX 32/IaHNUS VIS CAMOCTOSITEJILHOTO BbINIOJIHEHHU S
Tema 1. PeminTh ¢ MOMOIIBIO YHCIIEHHBIX METOJ0B 3a/1a4y 10 HAXOXKICHUS
MaKCHUMYMOB, MUHUMYMOB U HyJI€l (yHKIIHM.
Tema 2. BeIUHCIUTH ¢ TOMOIIBIO CPebl MPOrpaMMHUPOBaHUs R BepOsATHOCTH MonagaHus
3HAYEHUH B YMCIOBOM UHTEPBA ISl HOPMAJIBHOTO, SKCIIOHEHIIMAIBHOTO U
JIOTHOPMAJIBHOTO PaclpeAeIeHusl.
Tema 3. OnpenenuTh ¢ MOMOIIBI0 METOJ1a MAaKCUMAJIBHOTO ITPABI0NIOI00MS TUIT
¢GbyHKIMU pacnpeaeneHus, Hanbosee MOIXOASAMIINI sl ONMCaHUs 3aKOHA
pacIpeieIeHu! B UCCIIEAyeMON BBIOOPKE.
Tema 4. OnpenenuTh HEOOXOIUMBIN M TOCTATOUYHBIN pa3mMep BHIOOPKH CIydalHbIX
BEJIMYMH B UCCJIEJOBAHUHU T10 TUIAHUPOBAHUIO SKCIIEPUMEHTA C TIOMOIIIbIO METOAA
MMUTALMOHHOTO MOJEINPOBAHHUS.
Tewma 5. Paccunrtare 1OBEpUTENBHBIA HHTEPBAJA I CPEAHETO 3HAYEHUS U
CTaHJAPTHOTO OTKJIOHEHHSI C TIOMOIIbIO OyTCpern METoAA.
Tema 6. OnpenenuTs T0CTOBEPHOCTD Pa3INnyus MEXAY CPEAHUMU 3HAYCHUSAMHU U
CTaHJAPTHBIMHU OTKJIOHEHHUSMH B JIBYX BBIOOpPKaX ¢ MOMOIIbIO OyTCpern MeToja.
Tema 7. OnpenenuTh TUI pacrpeeneHus, BRIOpaTh crocod pacuera KodpuimeHTa
KOPPESILUHN U PACCUUTATh KOA(PPHUIMEHT KOPPEISLUHU AT IBYX BBIOOPOK.
Tema 8. [IpoBecTu perpeccCHOHHBIN aHaNKU3 AJIs ONpeAeIeHHs TUIa QyHKIUU
(perpeccnoHHOM MO/IENN), OIHMCHIBAIOIIEH 3aBUCMOCTD MEXTy IBYMsI BEIOOPKaMH.
Tema 9. OueHuTh BAMSHUE BHEIIHUX (DAKTOPOB Ha pacIipe/ie]IeHHs 3HaUEeHUs B
BBIOOpPKAX JTAHHBIX C IIOMOIIBIO TUCTIEPCHOHHOTO aHAIN3A.

25



10.

11.

12.

13.

14.

15.

16.

N —

10.

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.

Tema 10. Paccunrarh KOAQPUIMEHT KOPPEISALNUN MEXKAY IBYMsI BHIOOPKaMHU C OLICHKOU
JOCTOBEPHOCTH OyTCpPEN METOAOM.

Tema 11.I1poBecT perpecCHMOHHBINA aHATU3 JIJIS1 OTIPEICIICHHS TUIA B3AUMOCBSI3U MEXKTY
JBYMsI BBIOOPKaMU C OLIEHKON JOCTOBEPHOCTU OYCTPEN METOJIOM.

Tema 12. OueHuTh AUCTAaHIUSA MEXYy BEKTOPAaMH — MaCCUBaMU MHOI'OMEPHBIX
CTATUCTUYECKUX JAHHBIX C IOMOLIbIO 3BKINAOBOM METPUKH U MeTpUKH bpes-Keptuca.
Tema 13. IIpoBecTu k1acTepHbINA aHATU3 JIsl MACCUBA MHOTOMEPHBIX CTAaTUCTUYECKHUX
JAHHBIX C OLICHKOW JJOCTOBEPHOCTH KJIaCTEPU3AIMK OyTCpPeN METOI0M.

Tema 14. IIpoBecTn MHOTOMEPHOE HIKAIMPOBAHUE U BU3YaJIU3aLMIO PE3yIbTaTa I
MOKMCKA 3aKOHOMEPHOCTEH CXOJCTBA U PA3NIUYUS OOBEKTOB, XapaKTePU3yeMbIX
MHOT'OMEPHBIMU CTaTUCTUYECKUMU JTAHHBIMHU.

Tema 15. IIpoBecTr oxapakTepu30BaHKe 00BEKTA JJIsI OTHECEHHUS €T0 K OJTHOM U3 JIBYX
3aJIaHHBIX TPYIII C TOMOIIIBIO HAMBHOTO baliecoBckoro kinaccudukaropa.

Tewma 16. Pazpabotats u uiccienoBath Moaeinb snuaemun COVID 19 B Upkyrckoit
00JIaCTH Ha OCHOBE JAHHBIX PEAIbHBIX HAOIIOICHUI HA4aIbHOTO MEPHUO/Ia C MapTa 110
kouerr Mmag 2020 roga.

IIpuMepHBbIi CIHCOK BONPOCOB /LIS 3a4eTa
Pemenne cucreM HETMHEWHBIX YPaBHEHUH YMCIEHHBIMA METOJAMU.
HccnenoBanue (GyHKIMMA, 331JaHHBIX MaTEMaTUYECKUMHU (POPMYIIaMU YUCICHHBIMU
METOIaMHU.
[TonsTue GyHKIMM pacnpeneseHus U GYHKIMU INIOTHOCTU BEPOSITHOCTH PACHpEeICHHS
CIIyYaHBIX BEJIUYHH.
Tumnbl 3aKOHOB pacnpeieeHus, IPUMEHUMBIX JUIsl OIIMCAHUS OMOJIOTMUECKUX
CIIyYaHBIX BEJIUYHH.
Metoa MakCUMaIbHOTIO IPaBONO100Us U €ro NpUMEeHeHue Ul BbIOopa Hanbolee
ONTUMAJIbHBIX 3aKOHOB PacHpe/IesIeHUs CIIYYalHbIX BETUYHH.
[TpyHIMI METO1a UMUTALIMOHHOTO MOJAEINPOBAHUS.
Hcnonp30BaHne METOJja UMUTALIMOHHOT'O MOJIETTMPOBAHUS /7S TUIAaHUPOBAHUS
OMOJIOTMYECKHUX IKCIIEPUMEHTOB.
ByTcpen meTon 1 ero npuMeHeHHe JUIsl OLIEHKU J0BEPUTENIbHBIX HHTEPBAJIOB JIJIS
CPEIHMX 3HauU€HHH BEIOOPOK CIyJalHbBIX BEIUYHH.
ByTcpen MeTos 1715 OLIEHKH TOBEPUTEIbHBIX UHTEPBAJIOB JJIsl AUCTIEPCUIT BBIOOPOK
CIIy4alHbIX BEJIMYHH.
JIuHeHbIN KOppeNALUOHHBIN aHallu3, BEIOOD criocoba pacuera Ko UIIMEHTOB
KOPPEIIALIMN.
Perpeccruonnslii aHan3, MPUHIMI BEIOOpA Hanbosee ONTUMAIbHBIX (QYHKIUHN 1715
PErPECCUOHHOIO aHAIU3A.
JlucniepcuoHHbBIN aHANU3 U1 ONPEeNICHUs BIUSHUS BHEIIHUX (aKTOPOB HA CHEKTPHI
3HAUEHUH CTATUCTUYECKUX BEITUYMH.
KoppensiroHHblif aHanu3 ¢ npuMeHeHneM OyTcpen MeToAa JUIsl OEHKU
JIOCTOBEPHOCTEH K0I(D(PHUIIMEHTOB KOPPEISILIUN.
PerpeccuonHbIi aHanmu3 ¢ MpUMeHeHneM OyTcpen MeToa ISl OLEHKH JOCTOBEPHOCTH
PErpecCUOHHBIX (PYHKIHIA.
[TpuHIMIT OpraHU3aI MHOTOMEPHBIX CTATUCTHUECKUX JaHHBIX.
Pa3znnunble METpUKY TUCTaHIMM, TPUMEHSIEMbIE B aHAJIN3€ MHOTOMEPHBIX
CTaTUCTUYECKUX JTAHHBIX.
KnacTepHslil aHanu3, METOABI KJIacTepU3alliu.
OrneHka J0CTOBEPHOCTH KJIaCTepU3allMK € IOMOIIbIO OyTcpen MeToa.
MeTo1 MHOTOMEPHOTO IIKAJTUPOBAHUS.
OrneHka BIUsHUE BHEIIHUX (PaKTOPOB HA MACCUB MHOTOMEPHBIX CTATUCTUYECKUX
JAHHBIX C UCIIOJIb30BAHUEM METOJ[a MHOTOMEPHOTO IIKATUPOBAHUS.
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21. Knaccudukanum MeTo10B MallIMHHOTO OOYUEHHS.

22. HauBHnblii baiiecoBckuii KimacCu(UKATOP M €ro UCIOJIb30BaHUE JIJIs aHATTN3a
OMOJIOTMYECKUX JIAHHBIX.

23. IIpyHIUIIBI TIOCTPOEHUS MATEMATUUECKUX MOJIEIEH ¢ TPUMEHEHUEM TE€OPUU
Qg depeHraIbHbIX ypaBHEHUH.

24. Teopusa TUHAMUYECKUX CUCTEM.

25. ludpdepentmanbapie ypaBHEHHS IS OMMCAHUS TUHAMUKH MTOMYIISIITAH 1
AMUAEMHUYECKUX TTPOLIECCOB.

PaspaboTunk:
‘/ﬁfﬁm nonent bykun 10.C.
g (MOaTHCE)

[Iporpamma coctaBieHa B coorBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO no nampapiieHHIO
06.04.01 Buosnorus.

IIporpamma paccmMoTpeHa Ha 3acefaHuM Kadenpbl (U3MKO-XMMHUYECKOH Ouosoruw,
OouonnxkeHepuu U ononHpopmatuku 17.04.2024 r. npotoxon Ne 15.

= )
3aB. xadenpoi, 1.6.1., mpodeccop B.IL. Canosaposa @aw?ﬁ
Hacmoawas npoepamma, ne modicem Oblmb 80CHpOU3GEOeHA HU 8 KAKOU ghopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npoepammel.
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