MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO

< % Jupexrop UDHAC
a8 C.J. Jlykpsnos

26.02.2020 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OBbPABOTKA 3KCIIEPUMEHTAJIBHBIX IAHHBIX HA 9BM

HarmpaBieHnue HoAroToBKH (CHEIHATBLHOCTB )
09.03.01 UudopmaTrka U BEIYHCITUTEIIbHAS TEXHUKA

HanpasnennocTs (mpoduiib/crienani3anys) nporpaMmbl
[IporpamMMHoe o0OecriedeHre CpeCTB BHIYUCIUTENIbHON TEXHUKH U aBTOMaTH3UPOBAHHBIX
CUCTEM

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

WNuctutyt/ pakynsrer  MHCTHTYT SHEPreTHKH U aBTOMAaTH3UPOBAHHBIX CUCTEM

Kadenpa BrruucnurenbHONM TEXHUKU U TPOTPaMMUPOBaHUS
Kypce 4
Cemectp 7

Maruauroropck

2020 rox



Pabouas nporpamma cocrasiena na octose PI'OC BO - Gakanappuar no HanmpaBJieHUIO
noxrotosku 09.03.01 Mudopmarnka u BbrMUCIUTENbHAS TeXHHKA (mpuka3 MunobpHayku
Poccun ot 19.09.2017 r. Ne 929)

Pabouas nporpamMma paccMoTpeHa 1 0100peHa Ha 3aceianuu kKadepbl BEIYACIUTEIBHOMN
TEXHUKH U [POrpaMMHUPOBAHHS

19.02.2020 r. mporokon Ne 5 [/
3aB. xapespoit P L 0.C. Jlorynosa

PaGouast mporpamma oo6pena meropudeckoit komuccueit H/u AC
26.02.2020 r. mpotoxon Ne 5

[Ipencenarens E,U/\ C.J. JlykpsiHOB

Pabouas mporpamma cocrapiena: /z

nonent kaeapsl BTull, kany, ne. nayk E.A. Nnbuna

Penensent:
HAYaJbHUK OT/IENA TEXHOJIOTUIECKUX IIaThopm ‘ j; y
000 «Kommnac [Tmocy, kawn. TexH. Hayk 17/4 J.C. Cadonon
(B /



JIner akryanuzamuu padoyeit nporpamMmoI

Pabouast nmporpaMma nepecMo Tpena, obcyxaena u onodpena s peamusanuu B 2021 - 2022
yueOHOM roJly Ha 3ace/januy Kadeipbl BeUUCIUT €JIHON TEXHUKU U IPOrpaMMUPOBAHUS

IIpotokonot GZ O "S 20_2_01 Nga/~

3aB. xapeapoi OC. Jlorynosa
A

L4

Pabouas mporpamMma nepecmo Tpena, odcyxiena u ojoopena ais peanusanuu B 2022 - 2023
yueOHOM TOjTy Ha 3acejaHuu Kapeapsl BBIaucIMT €16HOM TEXHUKH 1 TPOrpaMMHPOBAHHs

[IpoTokomor 20 BN
3ag. kadepon OL. Jlorynosa

Paboyas nporpamma rnepecmo Tpena, odcyskiaeHa u ojodpera ast peanuzanuu B 2023 - 2024
yueOHOM rojty Ha 3aceianuy kadepsl BeHMCIUT € TbHON TEXHUKH M POrPAMMUPOBAHHS

[lpoToxonor 200 poNe
3as. kaeapoit OL. Jlorynosa

PaGouas nmporpamma nepecMo TpeHa, odcyxaeHa u ogodpena s peanuzauuu B 2024 - 2025
y4eOHOM IojTy Ha 3aceaHuy Kaeapbl BBMUCIUT €JIBHON TEXHMKM U IPOrpaMMUPOBAHMS

Ilporoxonor 20 KNo
3aB. kadenpoit OL. Jlorynosa




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

LenssMu 0CBOEHUS TUCIUILINHBI (MOIy1s1) «O0paboTKa 3KCIIEPUMEHTABHBIX JaHHBIX Ha
OBM» sBisieTcsi 03HaKOMJICHHE CTYJIEHTOB ¢ 0a30BBIMU MOHSTUSAMHU U aIrOpUTMaMu cOopa H
00paboTKK HHPOPMALIUH B XOJI€ TPOBEACHUS IKCIIEPUMEHTOB, (OPMHUPOBAHUE MIPEICTABICHHH O
METO/aX U aJIrOpUTMaX 00pabOTKU SKCIIEPUMEHTAIBHBIX IaHHBIX, UX aHAJIN3a U UCIIO0JIb30BaHMS
JUISI pELLIEHUS] HayYHBIX U IPUKJIAHBIX 3a]1a4.

JUis NOCTH)KEHUsSl IOCTaBIEHHOW Lenu B Kypce «OO0paboTka 3KCIepUMEHTAIbHBIX
JnaHHbIX Ha DBM) pemiarorcs 3aa4u:

— U3y4YEHHE CIIOCOOOB IPEJCTABICHUS U MOAEIEH MOPOXKICHUS SKCIIEPUMEHTAIbHBIX
JAHHBIX, MOJICJIAX JAHHBIX U Kiaccu(ukanuu 3agad oopaboTkw;

— U3y4YEeHHE U UCCIIeI0BaHKE NPeoOpa30BaHUi U KIACTEPU3ALUU JAHHBIX AJIS CHUXKCHUS
Pa3MEPHOCTH, PETPECCUOHHBIX MOJICIIEH;

— U3y4eHHE METO0JIa HAUMEHBIINX KBaJpaToB JJIs OLIEHUBAHUs IIapaMeTPOB JIMHEWHON U
HEJIMHEHHOMN PEerpecCuy, BpEMEHHBIX PsAJI0B U CUCTEM YPaBHECHHU;

— OCBOCHME METOJI0B BU3YaJIM3aLMH SKCIIEPUMEHTAIbHBIX JAHHBIX;

— OCBOEHHUE NPOTrPaMMHBIX CPEJICTBAX JJI1 00pabOTKH AKCIIEPUMEHTAIbHbBIX JAHHBIX;

— pealu3aluil0 OCHOBHBIX QITOPUTMOB OOpPaOOTKH HKCIEPUMEHTAIBHBIX JaHHBIX
CPEICTBAMU IIPOTPAMMHOI0 00ECTIEUEHUS U BBIYMCIUTEIbHON TEXHUKHY;

— (opMupoBaHUE HABBIKOB IO BbIPAOOTKE pEIIEHUI HAa OCHOBE aHajIM3a Pe3yJIbTaTOB
00pabOTKH SKCIIEPUMEHTATIBHBIX JTaHHBIX.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JuctummHaa O0paboTKa HIKCIEpUMEHTANBHBIX JaHHBIX Ha DBM BXoauT B 00s3aTenbyto
4yacTh y4eOHOTrO MJ1aHa 00pa30BaTEIbHOM TPOTrPAMMBI.

Jns  u3ydeHUs  JUCLHMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIQJICHUs),
c(OpMUPOBAHHBIE B Pe3YyJIbTaTE U3yUEHUS TUCIUIUINH/ PAKTUK:

MopenupoBanue

CucreMHbIi aHANIN3

[IponBmkeHNEe HAYYHOU IIPOLYKIUU

Matemaruueckas JIOTHKa U JUCKPETHAsl MaTeMaTHKa

Matemarnueckasi CTaTUCTUKA

IIpuknanHas mareMaTuka

Nupopmaruka

3HaHus (YMEHHMs, BIIaJIEHUs), OJyYSHHbIE NMPH M3YyYeHUU TaHHOM IUCIMIIIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYEeHUSI AUCIUILIINH/TIPAKTHUK:

[ToaroroBka Kk cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

IIpon3BocTBEHHAs — IPEIUIUIOMHAs [TPaKTUKA

3 Komnerenuun ody4arouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJI51) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus AUCUMILIMHBI (Moayns) «OOpaboTka 3KCHEpUMEHTAIbHBIX
JTaHHbIX Ha DBM» oOyuaromumiicst 1omkeH 001a1aTh CIeAYIOIIUMU KOMIETEHIUSAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CrocobeH TpUMEHSTH €CTECTBEHHOHAYYHBIE M OOIIECWH)KCHEPHBIC 3HAHUS, METOIbI
MaTE€MaTUYeCKOro aHadu3a U MOJECIMPOBAHUS, TEOPETUYECKOTO0 M OSKCHEPUMEHTAIBHOTO
UCCJIEIOBaHMsI B MPOGECCHOHATbHOMN J1eITEIbHOCTH;

OIlIK-1.1 Pemmaer cranpmaptHele TpoQecCHOHANbHBIE 3aJauyd C TPUMEHEHUEM
€CTECTBEHHOHAYYHbIX M OOLICMHXEHEPHbIX  3HaHWH,  METOJOB
MaTEMaTHYECKOI0 aHAJIN3a U MOJICTIMPOBAHUS

OIIK-1.2 Pemraer nmpogeccuonanbHble 3a/1a41 ¢ IPUMEHEHUEM METO/10B




|TeopeTquc1<0ro N OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHM A

OIIK-8 CnocoGeH pa3pabaThiBaTh aJrOPUTMBbI U NMPOTPAMMBbl, IPUTOIHBIE AJISl MPAKTUYECKOTO
IPUMEHEHUSI,

OIIK-8.1 Omnpenensier cpencTBa pa3pabOTKH MPOTPAMMHBIX CPEACTB Ui PEIICHHS
PAaKTHYECKHX 331a4 NPO()ECCHOHAIBHON JICSITEIbHOCTH

OIIK-8.2 Pa3pabarsiBacT arOpUTMBI U TPOTPAMMBI JUTS PEIICHHS TPUKIIAIHBIX 33a4
Pa3IMYHBIX KJIACCOB

4, CTpyKTypa, 00bEM U COJeprKaHue TUCIUILTUHBI (MOIYJIs1)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHAs — 72 aKaJ. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos,;
— B (hopme mpakTHIECKO MOATOTOBKH — 6 aKaJl. 9acos;
— camocrosTenabHas padora — 70,1 akaz. 4acos;

AynuropHas g
o | xomraxrHas pabota E 3 ®dopma TeKyILero
=
Paznen/ rema 3 (B axaz. uacax) £ Bz y HOHRIPOIA Kon
S & © | caMocTOATENbHOM | yCIIeBaeMOCTH U
JCIUTUTAHBI . S .. | xomnerenn
O o & paboTsl MIPOMEKYTOYHOM
na6. | mpakr. | €8
Jlek. = aTTecTaluu
3aH. 3aH. O &
1. DKchepuMeHT: OCHOBHEIC
NOHATHA, HCIIU U 3aJa4U
1. IToagroroBka k
1a00paTOpHOMY
3aHs-THIO
2. Brimonnenune L. becena -
1.1 Paccyxnenus 00 ) N o0cyxieHne OIIK-1.1,
nabopaTopHO
JKCIEPUMEHTE. 2. ITpoBepka OIlK-1.2,
1 2 6 paboThI .
Knaccupukanus  omubok 71a00paTOpHOI OIIK-8.1,
3.
JKCIEPUMEHTA paboThI OIIK-8.2
CamocrosTenpHOe o
| 3. Ycrnsriii onpoc
7 H3yuYeHHEe y4eOHOU
U Hay4yHOH
JUTEPATyPhI
1.
OIIK-1.1,
1.2 Tlogxomsl kK 06paboTKe CaMoCTOSITENbHOE 1. becena - OIK-1.2
9KCIIEPUMEHTATBHBIX 3 2 6 |m3ydeHue yueOHOMH o0cyxaeHue OHK-8.1’
AHHBIX W HAyYHOU 2. YCTHBIH onpoc .
8 - P OTIK-8.2
JIUTEPATYPHI
HWroro no pazneny 4 4 12
2. TlporpamMmHOe oOecnedyeHue
CTaTHUCTHYECKOTO aHalM3a IS
00pabOTKU SKCIEPUMEHTATBHBIX
JIAHHBIX
1. [loaroroBka
71a00paTOpHOMY
3aHSTHUIO
1. Becena -
2. Beinonnenune
N o0cyxieHne OIIK-1.1,
21 1 Xapakrepucruka 1abopaTopHO’
. 2. ITpoBepka OIlK-1.2,
MPOTPaMMHBIX monyneit| 7 1 2 2 paboTsI N
1151 00pabOTKU JaHHBIX 3 AabopaTopHoi OMK-8.1,
A ' padoThI OIlK-8.2
CamocrosTenpHOe o
.| 3. Ycrusrii onpoc
u3ydeHue yueOHoM
Y HAyIHON
JIUTEPATypbI




2.2  Texuomorms Data
Mining — coBpemeHHOE
CpeICTBO JOOBIYH u
00pabOTKH JTaHHBIX

1. Beimonnenue
nabopaTopHO
paboThI

1. YcrHbli onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

2.3 0630p pBIHKA
MPOTPaMMHBIX CPEICTB JUIS
00pabOTKHU IaHHBIX

1.
CamocrosTenpHOe
n3ydeHue yueOHoH

JIATEPaTypHL.

2. Ananm3
MHPOPMALTUOHHBI
X PecypcoB
MPOU3BOIUTENEH
IPOrPaMMHOTO
obecrieyeHust At
00paboTku
IKCTIEPUMEHTAIbH
BIX JTAHHBIX.

1. TectupoBaHue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

Hroro no pazneny
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3. IlpensapurensHas oO6paboTKa

OKCHNECPUMEHTAJIBHBIX JaHHBIX

3.1 Bei6opounsle
XapaKTEePUCTHKU H OTCEB
IpyOBIX MOrpeIIHoCTeH

1. IloaroroBka k
nabopaTopHOMY
3aHATHIO
2. Beimonnenne
nabopaTopHOi
padoThI
3.
CamocrosTenpHOe
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI

1. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

3.2 TIpoBepka rumnoTe3sbl o
BUJIE paclpesiesIeHus
CIy4yalHON BEJTMYUHBL

1. Brimonnenune
nabopaTopHO
paboThI
2.
CamocrosTenpHOe
H3yuYeHHEe yueOHOU
U Hay4yHOH
JUTEPATyPhI

1. ITpoBepka
nmabopaTopHOit
paboThI
2. TectupoBanue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

3.3 Anroputm
MPeABAPUTENLHON
00paboTKH TaHHBIX

1. Bemmonnenue
nabopaTtopHoOi
paboThI
2.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATypPHI

1. Konnoxsuym

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2

Uroro no pazneny

18

4. MHOTOMEpHBIE TPYNITUPOBKU

4.1 KnacrepHblil aHamus u
MephI CXOCTBA

1. [Toaroroska x
71a00paTOpHOMY
3aHATHIO
2. Beinonnenune
n1abopaTopHO’
padoThI
3.
CamocrosTenpHOe
u3ydeHue yueOHoOM
¥ HAyIHON
JUTEPaTyphl

1. TectupoBaHue

OIIK-1.1,
OIIK-1.2,
OIIK-8.1,
OIIK-8.2




1. BeinoaneHue

nabopaTopHO’
padoThI 1. ITpoBepka OIlK-1.1,
4.2 IMpouenypsl 5 5 6 2. 1abopaToOpHOI OIIK-1.2,
KJIACTEPHOTO aHaH3a CamocrosTensHoe paboThI OIIK-8.1,
n3ydenue yueonoii| 2. TectupoBaHue OIIK-8.2
U HAyIHOH
JIUTEPATyPbI
HUroro no pasaeny 10 10 12
5. MHOXeCTBEHHbI  aHaIHu3
JTAHHBIX
1. [Togroroska k
nabopaTopHOMY
3aHATHIO
2. BLIHOJIHeHI/Iue OTIK-1.1,
51 DOranel  00paboTku nabopatopHoi OIK-1.2
JTAHHBIX B MHO)KECTBCHHOM 2 5 padoThI 1. TectupoBanue o
aHaJIn3e 3. OIIK-8.1,
OIIK-8.2
CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOH
JIUTEPATyphl
1. Brimonnenune
nabopaTopHO
paboTsl OIIK-1.1,
5.2 MHuokecTBEHHBII 2 5 39 2. 1. Verusit onpoc OIIK-1.2,
KOPPEJSIMOHHBINA aHATTN3 '™ | CamocrosTensHoe | OIIK-8.1,
H3yueHHEe yueOHOU OIIK-8.2
U Hay4yHOH
JUTEPATyPhI
1. Brimonnenue
nabopaTopHO
paboTsl OIIK-1.1,
5.3 MHokecTBEHHBII 3 2 5 2. 1. Tecuposate OIIK-1.2,
PEerpecCHOHHBIN aHaAIN3 CamocrosTensHoe | OIIK-8.1,
H3yueHHEe y4eOHOU OIlK-8.2
U Hay4yHOU
JATEPATyPhI
1. Bemmonnenue
nabopaTtopHoOi
54 Tosepka paboThI 1. HpOBepKav OIIK-1.1,
HpUMEHHMOCTH 2 3 3 2. naGopaTtopHOH OIIK-1.2,
I — CamMmocTogTeapHOoe paboTsl OIIK-8.1,
n3ydenue yueOnoii| 2. TectupoBaHue OIIK-8.2
U Hay4yHOU
JIATEPATyPhI
1. Bemmonnenue
nabopaTtopHoOi
paboThl OIlK-1.1,
5.5 3nauenne octaTKoB pu
U3y4YeHUU pe3yiIbTaToB 2 2 4,2 2 1. Konnoxsuym OMR-1.2,
N A CamocTosiTensHOe OIIK-8.1,
n3yuyeHue y4eOHou OIIK-8.2
¥ HAyIHOU
JIUTEPATypPbI
Uroro no pazaeny 11 12 18,1
Hroro 3a cemectp 36 36 70,1 330
Hroro no nucnuminHe 36 36 70,1 3a4eT C OLIEHKOM




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

[IpakTuueckue/ nabopaTopHble 3aHATUS TPOBOAATCA B (hOpME MPAKTHIECKON
MOJFOTOBKU B YCIOBUSIX BBIIOJHEHUS! O0yUYaIOIIMMUCS BUIOB padOT, CBA3aHHBIX ¢ Oyaymieit
poecCHOHANBEHOM e TeIbHOCTHIO M HAIIPaBJICHHBIX HA (JOPMUPOBAHUE, 3aKPEIICHHUE,
pa3BUTHE MIPAKTUYECKUX HABBIKOB U KOMIETEHLIUH 10 Mpoduito 00pa3zoBaTeNbHOM MPOrpaMMbl

1. TpagunmoHHbIE 00pa30BaTEIbHBIC TEXHOJIOTUH, OPUCHTHPOBAHHBIC HA OPTaHHU3AIIIO
00pa3oBaTeNbHOTO IMpollecca U MPEANoJIaralonlyl0 MpsSMYK TPaHCISALUUIO 3HAHUM  OT
Iperno/iaBaTess K aclupaHTy.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

NudopmanmonHas  JeKius —  IOCJIEIOBATEIbHOEC  M3JIOKEHUE  MaTrepuaia B
JTUCIUIUIMHAPHON JIOTUKE, OCYILECTBISEMOE MPEUMYIIECTBEHHO BEepOAIbHBIMU CPEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

JlaboparopHasi paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU MaT€PUAIbHBIMU U
WH(OPMAIIMOHHBIMH OOBEKTaMH, 3KCIICPUMEHTAIbHAsE pPadoTa C aHAJIOTOBBIMH MOJCISIMU
pealbHbIX 00BEKTOB.

2. TexHoNOTMH MPOOIEMHOTO OOyUEHHUsS — OpraHu3alus 00pa30BaTEILHOTO TpoIlecca,
KOTOpasi MpeArnoaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAAHHE yYEOHBIX MPOOJIEMHBIX
CUTYaITUH JUISl CTAMYJTUPOBAHUS aKTHBHOW ITO3HABATEIILHOU JICITEILHOCTH aCITUPAHTOB.

3. VHTepakTUBHbBIE TEXHOJOTMH — OpraHu3aius o0pa3oBaTeNbHOTO Ipoliecca, KOTopas
MpeJIoJiaracT akTUBHOE M HEJTMHCHHOE B3aUMOJICHCTBHE BCEX YUACTHUKOB, IOCTHKEHUE HA ATOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

®opMBI YIEOHBIX 3aHITHA C HWCIIOIH30BAHUEM CICIIMATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHUM:

Jlekumst «0OpaTHOHM CBSI3W» — JIEKIUS—TIPOBOKAIMS (M3JI0KEHWE MaTepHaja C 3apaHee

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OGpaboTka sKcepUMEHTaIbHBIX JaHHBIX Ha DBM : yueOnuk / O.C. JloryHosa, I1.1O.
Pomanos, E.A. Unenna [u ap.]. — M. : UHOPA-M, 2018. — 326 c. — (Beiciiee oopazoBanue: ba-
kanaBpuar). — Www.dx.doi.org/10.12737/textbook_5aafbb5a99fb14.44742313.

2. I'puropeeB, A.A. MeTozibl U aIropuT™Mbl 00pabOTKU JaHHBIX : yue0. mocodue / A.A.
I'puropres. — M. : UHOPA-M, 2018. — 256 c. + Jlon. marepuansl [ DneKTpoHHBIN pecypc; Pe-xum
noctyma  http://www.znanium.com]. —  (Beicmiee  oOpasoBanue:  bakamaBpumar). —
www.dx.doi.org/10.12737/22119.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. JlorynoBa, O. C. Teopust u npakTuka 0OpaOOTKH 3KCIEPHUMEHTAIBHBIX JAaHHBIX Ha
OBM [Tekcr] : yuebnoe mocobue / O.C. Jlorynosa, E.A. Unsuna, B.B. I1aBnos ; MI'TY, kad.
BTullM. - Maruurtoropck, 2011. — 294 <c¢. : wun, Tabn. — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=366.pdf&show=dcatalogues/1/10791
45/366.pdf&view=true. - MakpooOBEKT.

2. Manmsau, D.I'. Metoapl XpaHeHus u 00paboTKu mMaHHbIX: YueOnwk / D.I'. Jamsn —
M.:HUI] UTH®PA-M, 2018: 60x90 1/16 ISBN 978-5-16-107039-0 (online).



3. JlorynoBa, O. C. DKcnepTHbIE OLIEHKH M CUCTEMBI B METAJUIYPTrUU YEPHBIX METAJJIOB
[DnexTponHbIil pecype] : yuebnoe mocodue / O C. JlorynoBa, E.A. Unpuna, N.M. Manxo. -
Marnauroropck : MI'TY, 2013. — 1 snekrpon. ont. muck (CD-ROM). — Pexum npocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true. — MakpooOBbeKT.

4. Jlorynosa, O. C. DxoHomMeTpuka cpenctBamu Statistica 6.1. BpemeHHble 1 quHaMuYe-
ckue psaabl [Dnexkrponnsiii pecype] @ yuebnoe mocobue / O.C. Jlorynosa, E.A. Uibuna, B.B.
Koponesa ; MI'TY. — Maruaurtoropck, 2009. — 135 c. : win., nuarp., Tabn. — Pexxum moctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=228.pdf&show=dcatalogues/1/10561
18/228.pdf&view=true. — MakpooObeKT.

B) MeToauyeckue ykasaHus:

1. Jlorynosa, O.C. TectoBble 3a1anus o agucuuminHe «O6padboTka SIKCIIepUMEHTAIbHBIX
nanabix Ha OBM [Tekcr] / O.C. Jlorynosa, E.A. Unsuna. — Maraurtoropck : «MI'TY um. I'.H.
Hocogay, 2007. - 12 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieueHue

Haunmenosanue I10 No norosopa Cpok neicTBuUs JIUIEH3UU
MS Windows 7
Professional(is 'é[811202;01188 o 11.10.2021
KJIACCOB) T
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouno
Professional
STATISTICAB.6 K-139-08 oT 0eccpoUHO
HpO(l)eCCI/IOHaJ'lLHI)Ie 0a3LI JAHHbIX 1 ]/Il-l(i)OpMaIll/IOHHble CIIPaBOYHLIC CUCTEMBI
HasBaHue xypca CchlnKa
HaLII/IOHaJ'IBHaH I/IH(i)OpMaLII/IOHHO-
aHanMTUYecKas cucreMa — Poccuiickuit nungexc|URL: https://elibrary.ru/project_risc.asp
HayqHoro rutupoBanus (PYTHII)
ggﬁ(;g?; ast cuctema Axazemns Google (Google| ) - e scholar.google.ru/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



1. Jlexunonnas ayautopuss MyJabTUMEAMIHBIE CPEACTBA XpaHEHUs, IEpefadud MU
npeJcTaBiIeHus HHPOpMaIUU

2. KommberorepHsiii kiacc. [lepcoHanbHbIe KOMIBIOTEPHI ¢ BUPTYATbHOW MAITUHOW JIJIS
ycraHoBku cepBepHoro IO, Bbeixomom B HHTEpHET W C JOCTYOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. AynuTopuu Ajsl CaMOCTOSITENTbHOM PabOThl: KOMIIBIOTEPHBIE KIACChI; YNTAIBHBIE 3AJIbI
o6ubmmotexn. Bee ximaccet YUT u ACY ¢ nmepcoHalIbHBIMU KOMITBIOTEpAaMU, BBIX0JI0M B IHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

4. AynuTopHid sl TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYILEro KOHTPOJIS
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccet YUT u ACY.

5. Ilomemenuss s CcaMOCTOSTENBHOW pabOThI  OOYYaOUIMXCS, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHHUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» U Haluduem
JOCTYTIA B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTeIbHYIO cpeny opranm3armu. Kinaccet YUT
u ACY.

6. IlomemeHuss s XpaHEHHsS M MPOPUIAKTUYECKOTO OOCITYXHBaHHA Yy4eOHOTO
ob6opynoBanus. LlenTp nH(MOpMaLIMOHHBIX TEXHOIOTHI — aya. 372.



IIpunioxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

B Teuenue cemecTpa Kaxablil CTyI€HT BBINOJIHAET JJaOOPAaTOPHBIE 3aHSITHS.

JlaGopaTtopnast pabora Nel.

3aganue 1. OnpenenuTh HpeaMETHYIO 001acTh Ul 3MIMPHUYECKOrO HCCIEIOBAHUA:
O00BEKT M TPEAMET HCCIEAOBAHMs, (OPMYIHMPOBKY IEJIN HCCIEAOBAHUS C Yy4ETOM Iielneit
(G YHKIIMOHUPOBAHUS 0OBEKTA.

3amanue 2. Jlng mnpeaMeTrHOl 00JacTM  ONPENENIUTh OCHOBHBIE XapaKTEPUCTHKH
UCCIIElyeMOI0 Ipoliecca, CIOCOObl MOJYyYEHMs JAaHHBIX M OTOOpPa3UTh B3aUMOCBS3b MEXKIY
HHUMHU B BUJIE JIPEBOBUIHON MEHTAJIIBHOU KapTHI.

3aganue 3. JIng mnpenMeTHOH oOOJAacCTH BBIABUTH CYIIECTBYIOIIME MPOTUBOPEUMS U
c(hopMyIUpOBaTh CYIIECTBYIOIINUE TPOOIEMEI.

3aganue 4. [loaroroButh onucanue 3agaHui 1 — 3 B BUE AJIEKTPOHHOW MPE3CHTAIUU U
(haiina 3JIeKTPOHHBIX TAOIHI] C SMIUPUUECKUMU JTAHHBIMH.

Kparkue yka3anus:

1) ucxoHble JaHHBIE JJI UCCIIEI0BAHUS MOTYT OBbITh OJOOPaHbl CAMOCTOSITENIBHO WIN U3
HCTOYHHKA OCHOBHOMH JIUTEPATyphI;

2) KOIMYECTBO HAOIIOIEHUH JOKHO COCTaBiIsITh He MeHee 100;

3) npeBoBHIHAs MEHTaJbHAas KapTa JOJDKHA COJEpXkaTh HE MEHEee JBYX OCHOBHBIX
IIPU3HAKOB TPYIIIUPOBKU U HE MEHEE TPEX MapaMEeTPOB B COCTABE KaXJ10M IPYIIIIbI;

4) UTHCTPYMEHTOM JUIsl OTOOpaKEHUSI MEHTAJIbHOM KapThl BeIOepUTE MS Visio.

JlaGopaTtopnast pabota No2.

3ananue 1. McxonHble sMIupuyecKie JaHHbIE Pa3MECTUTh B MakeTe Statistica.

3amanue 2. Jlig MCXOAHBIX AMIMPUYECKUX JAHHBIX OINPEAETUTh MPEANoNIaracMyro
(GYHKLUIO OTKJIMKA U HA00p (PaKTOPOB ¢ 0OOCHOBAHUEM I10 CMBICITY 3aJauu.

3ananue 3. JIyi1 MCXOAHBIX JAHHBIX BBINOJHUTH MOCTPOEHUE CTOJIOUATHIX M KPYTOBBIX
JyarpaMmm, NuKkTorpadukos (3 Buaa), MAaTPUUHBIX TpaduKOB U KOHTpONIbHBIX KapT llyxapra.

3amanne 4. I[loaroroBuTh omnucanue 3amanuii 1 W 3 B BHUjAE CIAW0B AJIEKTPOHHOU
IIPE3EHTALUH.

JlaGopaTtopnast pabota Ne3.

3aganue 1. 3anuumTe Makpoc Ui MOCTpOeHUs pabodel Tabiauibl B cpene Statistica 6.1
pPa3MEpHOCTBIO:  KOJMYECTBO  CTOJOLIOB=KOJMYECTBO OyKB B  HMEHH;  KOJIMYECTBO
CTPOK=KOJINYEeCTBO OYKB B (hammnuu *5.

3amanue 2. 3amonHute Tabnumy Statistica 6.1, HCHONB3ys pa3iHyYHbIE 3aKOHBI
pacnpeneneHus, U CYHUTalTe ITH JTaHHbIE B MAaCCHB.

3aganue 3. Coszmaiite mpoueaypsl cpeacrBamMu VB miisi pacuera cpelHEro 3HA4YCHUS
JTAHHBIX U CPeIHEro KBaAPaTHUHOro Mo croiduam. IlonydeHHble 3HaU€HHs BBIBEUTE Ha HOBBIN
pabouuii JTHCT.

JlaGopatopHas pabota Ne4.

3amanue 1. /IS MCXOAHBIX NAHHBIX BBIIOJHUTH PacyeT MPOCTBIX CTENEHHBIX CPEIHUX,
MOJly, MEIMaHy, IIOKa3aTeJIN Bapyallii U PACCESHUS.

3amanue 2. JnS MCXOAHBIX JAHHBIX BBIOJHUTH OTCEB TIPYObIX MOTPEIIHOCTEH I10
craructuke CthrofeHTa. Ha kaxqoM oTceBa (PUKCHpPOBATh: BCE CTATHCTUYECKHE IMOKa3aTeld
(cm. 3amanwme 1).

3aganue 3. OToOpa3uTh TUHAMUKY MU3MEHEHUS CTaTHCTUYECKUX IOKa3aTeleil B mporecce
OTCEBa.

3ananue 4. BbIIOJHUTE MPOBEPKY TMIIOTE3Y O TOM, YTO MCXOJHBIE NAHHBIX MOJYUHSAIOTCS
HOpMaJbHOMY 3akoHy pacnpenenenuss no kpureputo CAO, Ilupcona u Kommoropona-
CmupHoBa. {11 KakIoro Kpurepus oToOpa3utTh rpaduueckoe M TaOIMYHOE IMpe/CTaBICHHE.
[TocTpouTts TabaMIy CpaBHEHUS PE3YJIBTATOB IPOBEPKU KPUTEPHEB.



3amanue 5. OQopMHUTH pe3ynbTaT IMpeIBAPUTEILHON O00pabOTKM HaHHBIX B BUJC
MUCBMEHHOTO OTYeTa.

Jlaboparopnas pabota No5.

3amanue 1. JI1s MCXONHBIX JAHHBIX BBIMOJHUTH pacdyeT MaTpulbl Kod(h(UIMEeHTOB
COMOCTaBUMOCTH MO (akTOopaM W HAONIOACHUSM, MATPHUIIBI MMAPHOW KOPPENSLUU, MATPHUIIBI
paccTosiHui (croco0 pacyeTa pacCTOSHUS COIIaCOBATh C BEIYILIUM MPETOAaBaTEIEM).

3ananue 2. BRIMOIHUTH KJIACTEPHU3ALHIO (PAKTOPOB 1O METOTy KOPPENISLUOHHBIX TUICS.

3amanne 3. BeIMoNHUTH KilacTepusanuio HaOmoaeHnid. KonmrmuecTBo Ki1accoB HE JOKHO
0bITh MeHee 30. Bbibop npouenypsl KilacTepu3alii COrjacoBaTh ¢ BEAYLUIUM MIPENO01aBaTEIEM.

3amanne 4. OdopMuTh pe3yabTaT MNPEABAPUTEIBLHON 00paOOTKM JaHHBIX B BHJIC
MUCbMEHHOT0 oT4yeTa. B oTdeTre 0TOOpa3uTh: UCXOIHBIE TaHHBIE, MATPHUIBI MEpP CXOJICTBA U MX
aHaJIN3, JEHAPUT KJIacTepHU3aIlH, COCTaB IPYII, HOBYIO MaTPHUILy UCXOTHBIX JaHHBIX.

JlaGopaTtopnast pabota Neb.

3amanue 1. JlI9 WCXOAHBIX MJAHHBIX TOCTPOSHHE MPOBEPKY HMHTEPKOPPEISIIUU U
MYJIbTUKOJUTMHEAPHOCTH.

3ananue 2. [{1s1 HICXOAHBIX TaHHBIX IPOU3BECTU MOCTPOCHUE MHOKECTBA MH(POPMATUBHBIX
Y HEMH(POPMATHUBHBIX (PAKTOPOB.

3amanue 3. Jlnsd MCXOOHBIX JAaHHBIX W JAHHBIX I[IOCIE KJIACTepU3AlMU BBHIMIOIHUTH
MOCTPOEHUE JIMHEHHOM M MYJIbTUIUIMKATUBHOM Mojenel. Jloka3arb NMPUMEHUMOCTb KaI0i
MOJIETIH.

3amanne 4. I[lpoBepuTh NPEANOCHUIKM METOJAa HAMMEHBIINX KBaApaTOB I KaXKIOu
MOCTPOCHHOI MOJIENH.

3ananuie 5. BBIMOJHUTH CPAaBHEHUE MOTYYEHHBIX PE3YJIHTAaTOB

3amanue 6 (momonHuUTEnbHOE). OLEHUTH CTPYKTypHAs CTaOMJIBHOCTH HCIIONb3YEMbIX
MCXOJIHBIX JTAHHBIX.

CamocrosiTenibHas ~ MOATOTOBKAa K KOJUIOKBUYMY — NPOMCXOJUT B IIpouLecce
CaMOTECTUPOBAHUS TI0 KAXI0W TEME TTPH U3YUYCHUH Kypca.

Vxamure NeifCcTBHE, KOTOPOE BEITOIHAST JAHHBI ATrOpHTM:

vd.
1. BeramcanTs cpearee aOCOTIOTHOS OTKJIOHCHAS: d = =1
n

4 _0.7979| < 2
3

2. IlpoBepHTh HCTHHHOCTD HCPABCHCTBA!

Jn
3. Ecom HCPABCHCTBO HCTHHHO, TO HCT OCHOBAHHI oTBCpraTh

BBIABHHYTYIO THIIOTE3Y.

BbiDepuTE OQUH OTBET:
OTceB rpyObiX NOrpeLlHOCTEN ANA ManbiX BblIOOPOK

OTCEes NOrpeLHocTeR AN GONbLUKMX BbIGOPOK

MpoBepka runoTessl 0 opMe pacnpegeneHns ans
BonbLUKX BbIGOPOK

lMpoBepka runoTesbl 0 QOpME pacnpegeneHna ana
ManbiX BbIDOPOK



Kakne WHCTPYMeHTEl Excel MCnons3yoTcd npu9
npensapuTensHoi obpabtoTke QaHHLIX?

BbiGepuTe OOWH MKW HECKONBKO OTBETOR:

[ | TMoabop napameTpos
[ MacTtep guarpamm

[ CopTvpoBKa

[|  BCTpoeHHble YHKLMK
[ TMoMCK peweHna

[l PucoBaHue

Viaxaire aeiicTsiie, XOTOPOS BAIIOIHACT JAHHBIT AITOPITM:

"
¥d,
1. Bormemirs cpeamnee a0C0MOTHOS OTRIoNCHIe: d = = |
n

2. ITpoBepHTS HCTHHHOCTE HEPABCHCTBA: }g -0,7979| < %4

< 7’—, .
3. Ecat HepaBcHCTBO HCTHHHO, TO HET OCHOBAMHIT OTBCPraTs
BALIBHIYTY0 THIOTETY.
BoibepuTe 0auH OTBET.

O1ces rpyObix NOrpeluHoCcTen 4nR Manbix suiGopoK
O1ces norpeluHocTen Ans Gonblumnx BHGOPOK

. Npoeepka runoTessl 0 (POpMe pacnpeaeneHns Ang
Gonblumx suiGOpoK

[poBepKa runoTeasi 0 (opMe pacnpeaeneHna AN
Mansix BeGOPOK

NA XapakTepucTHKA CTENEHU B3AMMHOR YAANEHHOCTH
INEMEHTOB MCMOMb3YHITCH

BrifepHTe OWH OTBET:
) Ko3hEOUUMEHTR Pao

KO3 PUUHEHTRI CONOCTABMMOCTH

MNOoKa3aTeny pacCToAHKUA

KO3 PHUHEHTEI Nogobua

© O © O

KO3DPUUMEHTEI CEA3H



KnaccMhWKALWA KaKkon NPoLUEayphl NPUBENEHA HMHKE:

* MWCXOOHbIM ABMAETCA KNacTep, BKJ'II'CI'-IE.I{]LLI,ME BCE ANEMEHTHI
COBOKYNMHOCTH,

* B COOTBETCTBME C BENWYWUHON nopora MCXOAHEIA KNacTep
pa3bueaeTcA Ha gBa UNKW Gonbllee KoNWYECTBO Donee
MENKWX KNacTepOoB, Ka#/IBIA 13 KOTOPbLIX NO BHOBE
HaiHa4EHHOMY NOpOroBOMY 3Ha4eHWHD CXOOCTE=
pacnpeAenAeTCA CHOBA Ha Moy NNkl W T. 4. A0 TEX Nop, NOKa
B KaAO0M ENacTepe HEe OKaHETCA NO OAHOMY SNEMEHTY.

BuibepuTe OOMH OTBET:
ArmomMepaTMEHaA Npouenypa

NMEM3MMHAA KNAcTepHaA NpoUenypa
CTPYKTYpHbIE NPOUETY Ph

HenepapxWiec KMe NpoLenyphl

Hexomusmm gaHERMS 178 KIACTEpHOND AHATHA SEIASTCA MATPHITA HADTHISHII

[H my o A xm)
¥ oEy o A -
F Xz Xy A X i
A A A A A

e x5, ¥ A x,)

1z Vi

BoiGepuTe OOWH OTBET:
JHaYeHHe MYHKUMK OTKNHMKR (HE3ABMCHMAaRA BENHMYKUHE)
CTONOULI 3HaYEHWA (DAKTOPOE (MPU3HAKOB)
KONMWYECTBO (DaKTOpPOB

KONMWYECTBO HAGNAEHWH

YCHNMBAET 3HAYEHWE COBNAaAeHUiA GUHAPHbLIX NPU3HAKOB
KO3MULMEHT

BbIGepUTE OOWH OTBET
XammaHa

Pao
CBA3M
CONOCTAaBUMOCTH

pacCTOAHKMA



Pe3ynkTaToM MHOTOMEDHOW TPYNNUPOBKK ABMNAETCA

BoiGepnTe OOWH OTBET:
pPACYET BbIGOPOYHLIX XapaKkTEpUCTHE

ONpPEAeneHUe CUMbI CBA3W BCEX (DAKTOPOE HA YHKLMI
OTKINWKA

pacnpeneneHde COBOKYNHOCTH HabNASHWA Ha
OAHOpPOAHBIE TPY NNk

npeobpa30BaHWE MCXOOHLIX AaHHbLIX

KoathuUMeHTaMKM nofobua SBNAHTCA KOSM@ULMEHTL

BblifepHTe 0OMH HNKW HECKONBKO OTBETOB:
XKaMmaHa

CONOCTAaBHMOCTH
pacCTOAHHA
Pao

CBA3H

PUCYHOK O3Ha4YaET, 4TO

2

BoiGepHTE OOMH OTBET:

OUCNeEpPCHA OCTATHKOB AOCTHIAET MaKCMMATNEHOA
BEMNWYKHHBI NPH CPEAHWX 3Ha4YEHHWAX I'IE[CJEMEHHOIFI X

MaKCHManeHAA AUCNEPCHA OCTATHROE NMPM ManblX
SHAYEHWAX X

OWCNeEpPCHA OCTATHOEB pacTeET No MEPE YBENMHEHWA X



MNpegnocbNkaMy METOOE HaWMEHbLUWX KBAOPATOB ABNAKTCA

BbiGepuTe OO0WMH MK HECKONBKO OTBETOB:
O METEPOCKEQACTHHYHOCTE OCTATHOB

O HOpMaANbHOE pacnpeacenede OCTaTRoB
O HOpManNbHOE pacnpefcnedHle HCXOAHBIX AaHHbX

] MOMOCKE0aCTHYHOCTE OCTATHOB



Ipunaoxenue 2

OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ

a) [linanupyembie pe3yJbTaThl 00y4eHHUsI U OIEHOYHbIE C

aTTeCTallun

€/ICTBA JIJIsl IPOBeJIeHUsI MPOMEKYTOYHOM aTTeCTAIlUN:

Kon

NHaukatop JOCTHKEHUS KOMITETCHIIUU
WHJIUKaTopa

OneHouHble CpeaCcTBa

OIIK-1: CrnocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHbIC U 00111e

HHXXCHCPHBIC 3HAHUA, MCTOAbI MATCMATUYCCKOI'O aHAJIN3a U MOACIIMPOBAHH,

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIbHOTI'O UCCJIICIOBAHUS B HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTHU

OIIK-1.1 Pemaer crangaptabie podeccnoHalbHbIC
3a/la4¥ ¢ MPUMEHEHUEM eCTECTBEHHOHAYUHBIX
1 0OIIEUH)KEHEPHBIX 3HAaHUH, METOJIOB
MaTEeMaTHYeCKOro aHAJIN3a U MOJICTTUPOBAHUS

HepeueHb meopemuvyecKux 6onpocoes
Hepeueﬂb meopemuvecKux eonpocos
Hepequb meopemuvyecKux 6onpocoes

OIIK-1.2 Pemraer  mpodeccroHanbHBIe  3amaud C
NPUMEHEHHEM METOJIOB TEOPETUYECKOrO |
HKCHEPUMEHTAIBHOTO HCCIIEIOBAHUS

. XapaKkTepuCTUKA HAyYHOH ACSITEIBHOCTH.

. CpencTBa u METOJbI HAYYHOT'O MCCIIEJOBAHUS.

. Opranuzanus mnpouecca NpoBeACHUs UCCIIEI0BaHUI.

. ABTOMaTH3a1MsI HAy4YHBIX HCCIEJOBAHUI.

. DKCTIICpUMEHT M HaOIIO/ICHHE.

. Knaccugukanus omm6ok B 3KCIIEpUMEHTAIbHBIX HCCIEJOBAHUIX.

. Henu u 3a1aun 3KCIepUMEHTANIbHBIX UCCIIEIOBaHUM.

. IIpeacraBieHne NCXOIHBIX SKCIEPUMEHTAIbHBIX JAHHBIX.

. Monynu a1 00paboTKH SKCIIEPUMEHTATBHBIX TaHHBIX.

10. Texnonorust Data Mining.

11. Knaccugukaius nporpaMMHBIX CPEACTB JUIsl 00pabOTKH SKCIIEPUMEHTAIbHBIX
JTAaHHBIX.

12. CpencTBa BU3yaan3aluy SKCIIEPUMEHTANIbHBIX JaHHbBIX.

13. Craructudeckas OCHOBA MpeIBapUTEIbHON 00paOOTKH SKCIIEPUMEHTAIBHBIX TAaHHBIX.
Ipakmuueckue 3a0anus

1. OmpenenuTh NpeAMETHYIO 00JacTh JUIsl SMIMPUYECKOTO HCCIEIOBAaHUS: OOBEKT M
IpeaIMeT HcCleloBaHus, (QOPMYJIUPOBKY LEIH HCCIEAOBAaHUS C YYEeTOM Lienei
(GYHKIIMOHUPOBaHUS O0BEKTA.

2. Jlng mpeaMeTHOM o0nacTh ONpeAeiuTbh OCHOBHBIE XapaKTEPUCTHKH HCCIIEyeMOTro
nporecca, Coco0bl MOTY4YEeHHs JaHHBIX U 0TOOPa3uTh B3aUMOCBSI3b MEXAY HUMHU B BUJIE
JIPEBOBUIHOM MEHTAIILHOU KApTHI.

3. lns npenMeTHOM 06JacTH BBISIBUTD CYILIECTBYIOIINE TPOTUBOPEUHs U CPOPMYIUPOBATH

O 00 1N DN K~ W —

CYILECTBYIOIIHE IPOOIIEMBI.




Kon
AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHOU 00ACMU, KOMNIEKCHbIE 3A0AHUS

1. ns WCXONHBIX JaHHBIX BBINOJHUTH  pacdeT Marpumbl  KodduImeHToB
COMOCTAaBUMOCTH 10 (axkTopaM U HaAOMIOAEHUSAM, MAaTPHUIbl MapHOW KOpPPEIALHH,
MATpUIBI  PACCTOSHUW. BBIMOMHUTH  KiIacTepusanuio  (GakTOpoOB 1O  METOMY
KOPPEJSLUOHHBIX IJIesi1. BBIMOIHUTD KilacTepu3aluio HaOMIOIeHHH.

2. Jlmd MCXOAHBIX JAHHBIX TIOCTPOCHUE TMPOBEPKY HWHTEPKOPPEISILIMU W MYJIbTH-
KOJUIMHEApHOCTH,  TNPOM3BECTH  IOCTPOCHHE  MHOXKECTBAa  MHGPOPMATUBHBIX U
HeuH(pOPMaTUBHBIX (PAKTOPOB.

3. Jns MCXOAHBIX AAHHBIX W JAHHBIX MOCIE KJIACTEPU3ALMH BBINOIHUTH MOCTPOEHUE
JIMHEMHON ¥ MYJIBTUIIMKATUBHON Mozelel. Jloka3aTe MPUMEHUMOCTb KaXK 10 MOJIEIIH.

4. IIpoBepuTh NPEANOCHUIKM METOJAa HAMMEHBIIUX KBAJPATOB JJI KaXKJI0M MOCTPOECHHOMN
MoJieTi. BEITIOMTHUTE CpaBHEHHE MOTYYECHHBIX PE3YIbTaTOB

5. OueHNTh CTPYKTypHAsi CTAOMILHOCTH MCIIOJIb3YEMbIX HCXOIHBIX JaHHbBIX.

OIIK-8: Criocoben pa3zpabaTbIBaTh alrOPUTMBI U IPOTPAMMBbI, IIPUTOTHBIC JJI TPAKTHYECKOTO TPUMEHEHUS;

OIIK-8.1 Omnpenensiet cpencTsa pa3paboTKu
MPOTPAMMHBIX CPEICTB ISl PEIICHUS
MPAKTUYECKHX 3a/1a4 MPpOo(hecCHOHATbHON
JEeSTeTbHOCTH

OIIK-8.2 Pa3pabatbiBaeT anropuT™Mbl U IPOTpaMMBbl 1JIs

peUICHUS IMPUKIIAIHBIX 3a4a4 pa3JIMIHbIX
KJI1aCCOB

Ilepeuenvy meopemuyeckux 6onpocos

. 3a/1a4u TIpeIBapUTEILHON 00paOOTKH JaHHBIX.

. OTceB rpyOBIX MOrpemHoCTeN.

. [IpoBepka runoTe3sl 0 BUAE pacrpeeacHusl.

. AITOpUTMBI IPEABAPUTETHHON 00paOOTKH JTaHHBIX.

. [Ipumep pe3ynbpTaToB MpeIBapuTEILHON 00paObOTKU JaHHBIX.

. KimactepHblIil aHanu3: nenu u 3ajauu.

. MepsI cxoiCcTBa MPU3HAKOB B 001I[eM HaOOpe JaHHBIX.

. [Ipouieyps! KJ1aCTEpHOTO aHAIN3a JAHHBIX.

. Knnaccuguxkanus npouenyp KiacTepHOTo aHajan3a JaHHBIX.

10. AmtomeparuBHast poluieypa KiIacTepu3aluy M0 PACCTOSHHUIO.
11. MeTon BpOIIJIaBCKOM TAaKCOHOMUHU.

12. MeTton KOppeIsSLMOHHBIX IUIESI .

13. Meton k-cpennux.

14. DTansl IOCTPOEHMS SMIIUPUUECKUX MOJEIIEH.

15. Cienmdukanus SMIUPUIECKUX MOJIEIIEH.

16. Ouenka napamMeTpoB SMIIUPUIECKOTO YPABHEHMS C TIOMOILIBIO METO/1a HAUMEHBIINX
KBaJIpaToB.

17. OueHka napamMeTpoB HEIMHEHHBIX MOAEIEH.
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AHAUKATOPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

18. O1ieHka NPUMEHUMOCTH SMIIUPUUECKUX YPABHEHUH.

19. CpeacTBa aBTOMaTU3alMKU PErPECCHOHHOIO aHAIMN3a.

20. Posib 0CTaTKOB NpU U3YyYEHUU MHOKECTBEHHBIX MOJIEIEH.

Ilpaxmuueckue 3a0anus

1. JIns MCXOOHBIX SMIMPUYECKUX JAHHBIX OIpPENeIUTh MpeArnonaraeMyr GyHKIHIO
OTKJIMKAa © Ha0op (akTopoB ¢ 0OOCHOBAaHMEM TIO CMBICIY 3a7a4d. BBIMOIHUTH
MOCTPOEHHUE CTOJIOYATHIX M KPYTOBBIX JUArpamm, MUKTOrpaduKoB, MAaTPUUHBIX IpadUKoB
1 KOHTposbHBIX KapT [llyxapra.

2. JIns MCXOAHBIX NAHHBIX BBIMOJIHUTH OTCEB TPYOBIX MOTPEUIHOCTEH IO CTATUCTUKE
Crpronenta. Ha xaxgom orceBa (UKCHpPOBATh: BCE CTATUCTUYECKHE ITOKA3aTENH.
Oto0pa3uTh IMHAMUKY U3MEHEHHsI CTaTUCTHUECKHUX TI0Ka3aTesieil B Mpolecce OTceBa.

3. BBINOAHUTH MPOBEPKY THUIIOTE3y O TOM, YTO HCXOAHBIC JAHHBIX TMOAYUHSIIOTCS
HOpMaJIbHOMY 3akoHy pacnpenenenus no kpureputo CAO, IMupcona u Kommoroposa-
CmupnoBa. s KaX7goro Kputepuss OToOpa3uTh Trpaduyeckoe U TaOIUYHOE
npencranienue. [loctpouts Tabnuily cpaBHEHHs! pe3yJabTaTOB MPOBEPKU KPUTEPUEB.
3aoanus na pewenue 3a0au u3 nPopheccuoHaIbHOU 00IACTU, KOMNIEKCHbLE 3A0AHUS

1. [ng WCXOAHBIX JaHHBIX BBIMOJHUTH  pacyeT MaTpHUIbl  KOIPPHUIMEHTOB
COTIOCTaBUMOCTA MO (akTopaM U HaOIIOAEHUSAM, MAaTPHUIBI TApHOW KOPPEIISIIHH,
MaTpuilbl ~ pacCTOSHUW. BpIMOTHUTH  KiIacTepuzanuio  (AaKTOpPOB MO  METOAY
KOPPEISAIMOHHBIX TUIesi. BBIMOTHUTE KIacTepu3aiyio HaOIIOIeHUN.

2. Jlnd HCXOOHBIX JAHHBIX TIOCTPOECHHUE MPOBEPKY HWHTEPKOPPEISUUA U MYIBTU-
KOJJTMHEAPHOCTH,  TMPOU3BECTH  TMOCTPOEHHWE  MHOXECTBA  HH(POPMATUBHBIX U
HEMH()OPMATHUBHBIX (aKTOPOB.

3. Jis MCXOAHBIX JAHHBIX W JAHHBIX TIOCIIE KJIACTEPU3AIMH BBINOIHUTH TMOCTPOEHUE
JIMHEMHON U MYJIBTUIUIMKATUBHOM Mozeel. JlokazaTe MPUMEHUMOCTb Ka)KI0H MOJIEIIH.

4. TlpoBepuTh MPEANOCHUIKA METOJIa HAMMEHBIITUX KBAJPATOB I KaKI0W MOCTPOESHHOM
MojieTi. BBINOMHUTE CpaBHEHUE MOTYYEHHBIX PE3YIbTaTOB

5. OLEHHUTH CTPYKTypHas CTAOUIBLHOCTD UCIIOJIB3yeMbIX HCXOTHBIX JaHHBIX.




0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlleHUBAHMS:

[TpomexxyTounas arrectanus 1o auciumiinae «O0paboTka IKCIEPUMEHTAIBHBIX JaHHBIX
Ha DBM)» BKIIOYaeT TEOPETHUECKHE BOIMPOCHI, MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOCHHS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33JJaHNs, BBIBISIOIINE CTECHb COPMHUPOBAHHOCTH
YMEHH U BIaJIeHUi, IpoBoaAUTCs B (hopme B hopMe IK3aMeHa.

DK3aMeH M0 TUCIHIUIMHE MPOBOIUTCS B YCTHOH (pOpME MO 3K3aMEHAIMOHHBIM OHIIETaM,
KK U3 KOTOPBIX BKIIIOYAET JIBA TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTHUECKOE 3aJaHHe.

IMoka3aTeu U KPUTEPHU OLIEHUBAHNS 324€Ta ¢ OLIEHKOI:
— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CIIOKHOCTH.
— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OMIMOKM, HETOYHOCTH, 3aTPYyJHEHUS TMpPU aAHAIUTUYECKUX OIlepanusx,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHIAPTHBIE CUTYAIHH.
— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, yYMEHUH, HABBIKOB, OOYyYaroOUIUiiCcs
UCTIBITHIBACT 3HAYUTENIGHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TPU HX
MEPEHOCE Ha HOBBIE CUTYaIIUU.
— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOyyaroluiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOrO0 MaTepHala, AOMYCKAeT CYIIECTBEHHbIE OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BENCHHS W OOBACHEHHS WHPOPMALMH, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



