MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHWS
POCCHUUCKOH PEJIEPAITUN

desiepaibHOE TOCYIAPCTBEHHOE OIO/UKETHOE 00pa30BaTE/IbHOE YIPEKACHHE
BBICILIEr0 0Opa3oBaHusI
«MarHuToropeK il rocy1apeTBeH bl TexHuyeckuii ynusepenter uM. IM. Hocosa»
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PABOYASI IIPOI'PAMMA JINCHUTIIMHBI (MOLYJI51)

OBPABOTKA DKCITEPHMEHTAJIBHbIX IAHHBIX HA 9BM

Harnpasnenue 1o aroToBKu (crienuaibHOCTB)
09.03.01 Madopmarnka 1 BEIMUCTHTEIIbHAS TEXHHKA

HarnpasieHHOCTb (IPOGMIIB/CrIeIMaIu3alis) IPOrpamMmbl
[IporpaMmHOe 0OeCTIeYeHIE CPEJICTB BBIMUCIMTEILHON TEXHUKH U aBTOMATH3HPOBAHHBIX
CHCTEM

VpoBeHsb Biciero oopa3oBaHus - bakaiaBpuaT

dopma 00yuyeHus
ouHas

WUucrutyr/ gaxkynsrer  MHCTHTYT SHEPreTHKH M aBTOMATH3MPOBAHHBIX CHCTEM

Kadenpa BbIYMCIIATEILHON TEXHUKU U IIPOrPaMMUPOBAHHA
Kypc 4
Cemectp 7
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PaGouas nporpamma cocrasiena ma ocose ®I'OC BO - GakanaBpuaT IO HAIPABJIECHHIO
noxrorosku 09.03.01 HMudopmaruka u BeMHCIHTENbHAS TEXHHKA (IIPUKa3 MuHoGpHayKu
Poccun ot 19.09.2017 r. Ne 929)

PaGouasi mporpamma pacemorpena u oxo0pena Ha 3acemanum KadeaApsl BhrMCIATENHHOIN

TEXHHUKH H IIPOrPaMMHPOBAHUS
25.01.2024, potokon Ne 5 W .
3as. kadepoii 0O.C. JloryHosa

Paboyas nporpamma o106pena MeTomueckoit komuccuei UIuAC
13.02.2024 r. npotokon Ne 4 ~ / L%
IIpencenare 27k %B.P. Xpamuiun
v /¢

PaGouas mporpamma cocrasiena:
CT. npernojasaress kadeapsr BTull, W/ H.A. KBacosa

W/

Penenzenr: /
mapexrop HUM «ITpombesonacHocTb» , I-p TeXH. HayK M.IO. Hapkesuu




JIner akryaauszanuu padoyeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM roJly Ha 3aceanuu Kadeapsl BbuucinTensHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[IpoTokon oT 20 . Ne

3aB. kadenpoii O.C.ioryHOBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM rojy Ha 3acefaHuu Kadeapsl BBIUUCIUTENEHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[Iporokosn ot 20 1. Ne

3aB. kadenpoii O.C.E()I‘yHOBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM rojly Ha 3aceJaHuM Kadeapsl BbluucIUTENbHON TEXHUKU U IPOTPaMMUPOBAHUS

[IpoTokom oT 20 . Ne

3aB. kadenpoit O.C.foryHOBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
yueOHOM rojly Ha 3aceqaHuu kadeapsl BpruucnurenbHON TEXHUKHU U POTrPAMMHUPOBAHUS

[IpoTokomoT 20 . Ne

3aB. xadenpoit O.C.foryHOBa




1 Ilesin ocBOCHMSI AUCHMILINHBI (MOIYJISA)

LenssMu ocBOCHUS AUCHUILTUHBI (MOTys1) «O0paboTKa SKCIIEPUMEHTAIBHBIX JJAHHBIX HA
OBM)» sBiisieTcsl 03HAKOMJICHHE CTYJEHTOB ¢ 0a30BBIMU MOHATHUSMHU U aIropuTMaMu cOopa u
00paboTku UHPOPMAIIUH B XO€ IPOBEACHUS SKCIIEPUMEHTOB, (OPMUPOBAHUE MTPEICTABICHHIA O
METOJaxX M aJropuTMax 00pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX, UX aHAJIN3a U UCIIOJIb30BaAHHS
JUIS pELIEHMs HAyYHBIX U IPUKJIAIHbIX 3a4a4.

JUig NOCTM>KEHMsI TOCTaBIEHHOM Lienu B Kypce «OO0paboTka 3KCIEpUMEHTAIbHBIX
naHHbIX Ha DBM)» pemrarorcs 3a1auun:

— W3y4eHHE CIIOCOOOB TPEICTABICHHUS M MOJEICH MOPOXKICHHUS SKCIEPUMEHTAIBHBIX
TAHHBIX, MOJIEIISIX TAHHBIX M KJIacCU(UKAINK 33124 00paboTKH;

— U3YyUEHHUE U UCCIIEI0OBaHUE NPe0Opa30BaHUi U KJIACTEpU3allMK JAaHHBIX JJI CHUKCHUS
pa3MepHOCTH, PETPECCUOHHBIX MOJETIEH;

— U3Y4EHHE METOJ]a HAUMEHbILNUX KBAJPATOB JUIsl OLIEHUBAHUS [1apaMeTPOB JIMHEHHON U
HEJIMHENHOM perpeccuy, BpEMEHHBIX PsJIOB U CUCTEM YPaBHEHUH;

— OCBOEHME METOJIOB BU3YaJIM3allMH SKCIIEPUMEHTAIbHBIX TaHHBIX;

— OCBOEHHE MPOTPAMMHBIX CPEJICTBAX JJIsl 00pabOTKH IKCIIEPUMEHTAIbHBIX JAHHBIX;

— pealu3alui0 OCHOBHBIX AaJITOPUTMOB OOpaOOTKH 3KCIEPUMEHTANIBHBIX JaHHBIX
CpEICTBaMU ITPOTPaMMHOTI0 00eCTIeYeHUs U BBIYUCIUTENbHON TEXHUKHY;

— (opMUpOBaHHE HABBIKOB 10 BBIPAOOTKE PELIEHHI Ha OCHOBE aHaJlM3a Pe3yJbTaTOB
00pabOTKH IKCTIEPUMEHTAIBHBIX TAHHBIX.

2 MecTo TMCHMTIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Huctunmuaa OOpaboTka OSKCHIEpPUMEHTANBHBIX JaHHBIX Ha OBM  Bxoautr B
00s3aTeNbHYI0 YacTh Y4eOHOTO M1aHa 00pa30BaTEbHOM MPOrPaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMs  (YMEHHUs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUECHUSI JUCIUIUINH/ TPAKTUK:

MoaenupoBanne

CuctemHbIi aHAIU3

[IponBrxeHne HAy4YHOU TPOAYKIIMU

Maremaruueckas TIOTUKa U JUCKPETHAs MaTeMaTuKa

Maremaruueckasi CTaTUCTUKA

[Ipuknannas MmareMaTuka

Nudopmaruka

3Hanus (YMEHHUs, BIaJICHUS ), OJYyYCHHbIC IPU U3YYEHUU AAHHOW JUCLMILIUHBI OyayT
HEOOXOIUMBI JJ1s1 U3YyYESHUS] AUCIUILITUH/TIPAKTHK:

[ToaroroBka K cjaue v ciaya rocyAapCTBEHHOr0 HK3aMEHa

[IpousBoicTBEHHAS — IPEIUIIOMHAS TPAKTUKA

3 Komnerenuun o0y4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHHILINHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHUs

B pesynbTare ocBoeHMs AMCHUILIUHBI (MOaynsi) «OOpaboTka 3KCHEpUMEHTATbHBIX
naHHbIX Ha OBM» oOyuaromuiics JomKeH 001a1aTh CleAYOIUMU KOMIIETEHIUSAMU:

KO,Z[ HHAUKATOpa I/IH)II/IKaTOp JOCTHXXCHHA KOMIICTCHIITUH

OIIK-1 Cnocoben NPUMCHATE CCTCCTBCHHOHAYUYHBIC U O6H_IGI/IH)KeHepHLIe 3HaHHA, MCTOJbI
MATEMaTUYCCKOTO aHaliuda MW MOJACIIMPOBAHUA, TCOPCTUUCCKOTO W ISKCIICPHUMCHTAJIBHOT'O
HCCICIOBAaHUA B HpOd)eCCHOHaHLHOﬁ JACATCIIBHOCTH

OIIK-1.1 Pemaer cranpaptHele npodeccCHOHaTbHbIE 3aJauyd € MPUMEHEHUEM
€CTeCTBEHHOHAYYHbIX M  OOIIEMHXXEHEPHbIX  3HAaHWW,  METOJIOB
MaTeMaTUYECKOr0 aHAJIN3a U MOJIETIMPOBAHUS

OIIK-1.2 Pemraer nmpodeccronanpHbIe 3a/1a41 ¢ IPUMEHEHUEM METOI0B




| Teopernueckoro 1 FKCIIEPUMEHTALHOTO HCCIICTOBAHHST
OIIK-8 Cnocoben pa3pabaThiBaTh aJrOpUTMBI U MPOTPAMMBI, IPUTOIHBIE IS MPAKTHUYECKOTO
PUMEHECHHS,

OIIK-8.1 Omnpenensier cpencTBa pa3pabOTKH MPOTPAMMHBIX CPEACTB ISl PEIICHHS
MPAKTUYECKUX 33]a4 MPO(ecCHOHATBHOM IS TEIIEHOCTH

OIIK-8.2 PazpabaTbiBaeT aropuT™MBI U IPOTPAMMBI JJISl PEIICHUS TPUKIIAIHBIX 33124
Pa3IMYHBIX KJIACCOB




4. CTpyKTypa, 00b€éM U coep:KaHue JMCHHUIIIMHBI (MOXYJIs1)
OO0mast TpyI0eMKOCTh AUCIUILTNHBI COCTABISICT 4 3a4eTHRIX equHuI 144 akan. 4yacoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 73,9 akaj. 4acoB:

— ayIMTOpHAs — 72 aKaJ. 9acoB;

— BHeayautopHas — 1,9 akaj. 9acos;
— camocrosTenbHas padora — 70,1 akas. gacos;
— B (hopMe mpaKTHUECKOM MOATOTOBKU — 6 akaj. yac;

dopma aTTecTalny - 3a4ET C OLEHKOMN

AynurtopHast s
o KOHTaKTHas paboTa E 5 dopma TeKyILEro
=
Paznen/ tema § (B axaz. vacax) E [ Brin o KOHTPOIA Kon
g S © | caMOCTOsITeNBHO# |  ycrmeBaeMocTH U
JIMCITATUTAHBI 5 e = . | xommereniyn
O 2 & paboThI MPOMEKYTOTHON
Tex. 7a0. | IpaxT. ERe aTTeCTALMN
3aH. 3aH. | O &
1. OKCIIEpUMEHT: OCHOBHBIE
TIOHSITHSI, TISJIM U 3a]1a41
1. TTonroroBka K
1abopaTopHOMY
1.1 Paccyxnenus 00 ) . o0cyxieHHe OIlK-1.1,
nabopaTopHO#H
JKCIEPUMEHTE. 1 2 6 AGOTLI 2. Ilposepka OIlK-1.2,
Knaccugpukanus ook p 3 nabopaTopHOH OI1K-8.1,
JKCIEPUMEHTA ' paboThI OI1K-8.2
CamocrosTenbHOe o
.| 3. YcrHsblii onpoc
7 U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTyphl
1.
CaMocTosTeNnbHOe 1. becena - OIK-1.1,
1.2 Tlogxompl k o00paboTKe - . OIlK-1.2,
3 2 6 | u3yueHue y4eOHOI o0cyxieHHe
9KCIEPUMEHTAILHBIX JAHHBIX A HAvaHO 2 Verunii omboc OIlK-8.1,
1 ' p OITK-8.2
JIUTEPaTyphl
Wroro no pazaeny 4 4 12
2. TlporpammHOoe obecrieueHue
CTaTHCTHYECKOrO  aHanmu3a st
00pabOTKH  3KCIEPUMEHTATBHBIX
JTAHHBIX
1. Iloaroroska k
nabopaTopHOMY
3aHATHIO
2. BrlnonHeHue 1. becena -
) . o0CyXIIcHHE OIlK-1.1,
2.1 1 XapakTepucTrka nabopaTopHOM
MIPOrPaMMHBIX MOJIYJICH JyIst 1 2 2 paboThI 2. ITposepka OIIK-1.2,
06DABOTKH TAHHEIX 3 nabopaTopHOM OI1K-8.1,
P A ' paboThl OIlK-8.2
7 CamocrosTenpHoe .
.| 3. YcrHslii ompoc
U3yUYCHUE YUCOHOM
U Hay4HOHU
JIUTEPATYPHI
2.2 Texuonorust Data Mining 1. Bermomnaenne 8%%:1;
—  COBpPEMEHHOE  CPEICTBO 2 2 4 1abopaTopHOH 1. Yerasiit onpoc OHK-8.1,
JIOOBIYH 1 00pabOTKY TaHHBIX paboThI OHK-8. 2’




2.3 O630p PBIHKA
MPOrpaMMHBIX  CPEICTB VIS
00pabOTKH TaAHHBIX

1.
CamocrosiTenbHOe
u3ydyeHue yueOHoi

JIUTEPATYpPEHI.

2. Ananus
UH()OPMAIIOHHBI X
pecypcos
TPOU3BOJIUTENCH
TPOrPaMMHOTO
obecrieueHus Jyis
00paboTKu
IKCIIEPUMEHTATBH
BIX JIAHHBIX.

1. TectupoBanue

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

Wroro no pazneny

10

3. [IlpensaputensHast 00paboTKa

OKCIICPUMCHTAJIbHBIX JaHHBIX

31 Bri6opounsie
XapaKTEepUCTUKU U OTCEB
IpyOBIX MTOTPEIIHOCTEH

1. Ilonroroska
1a00paTOpHOMY
3aHSATHIO
2. BrinonHenue
nabopaTopHOit
paboThI
3.
CamocrosTenbHOe
u3ydeHue yueOHoun
U Hay4HOH
JIUTEPATYPBI

1. TectupoBanue

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

3.2 TlpoBepka rumoTe3sl O
BUzE pacmpeneneHus
Cy4aifHOI BETUYNHBI

1. Beimonuenue
nabopaTopHOUH
paboThI
2.
CamocTosiTennsHOe
U3y4YCHHE YYeOHOM
Y HayIHOH
JIUTEPaTyphbl

1. ITpoepka
nabopaTopHOH
paboThI
2. TectupoBanue

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

3.3 Anroputm
MpeBapUTEIbHON 00paboTKU
JaHHBIX

1. Boimonnenue
nabopaTopHOH
paboThI
2.
CamocTosTeNnsHOe
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPaTyphI

1. KomnokBuym

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

HUroro no paznery

18

4. MHOTOMEpHBIE TPYIITHPOBKH

4.1 KnacrepHblii aHalu3 W
MEpbI CXOZICTBA

1. IloaroroBka k
nabopaTopHOMY
3aHATUIO
2. Bemmonuenne
nabopaTopHOM
paboThI
3.
CamocrosiTensHoe
U3yUYCHUE YUCOHOM
Y HAyIHOH
JIUTEPATYPHI

1. TectupoBaHue

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




1. Beinmonuenue

71a00paTOpHOH
paboTHI 1. ITpoBepka OIIK-1.1,
4.2 Tlpouemypsl KIacTEpHOTO 5 5 6 2. 71a00paTOpHOH OIIK-1.2,
aHaan3a CaMocTosTeNIbHOE paboTht OIIK-8.1,
u3ydeHne yueOHou | 2. TectupoBanue OIlIK-8.2
Y HaY4HOH
JIUTEPATYPHI
Uroro no pasaeny 10 10 12
5. MHOXXeCTBEHHBI aHaIHU3 TaHHBIX
1. Iloaroroska k
1a00paTOpHOMY
3aHATHIO
2. BBIHOJ'IHGHI/EG OIIK-1.1,
5.1 Dransl 00pabOTKH JaHHBIX 2 NaGopaTopHoii OIIK-1.2,
5 paboThI 1. TectupoBanue
B MHOYKECTBEHHOM aHAJIH3€ 3 OIIK-8.1,
: OIIK-8.2
CamocrosiTennsHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATyPhI
1. Beimonuenue
nabopaTopHOit
paboThI OIlK-1.1,
5.2 MHOKECTBEHHBII 2 5 39 2. 1. VerHnii olpoc OIIK-1.2,
KOPPENSILIMOHHBINA aHAJIN3 ' CamocrosiTennsHOe ' p OIIK-8.1,
U3y4eHHE YUeOHOM OIIK-8.2
Y HAyIHOH
JIUTEPaTyphbl
1. Beimonnenue
nabopaTopHOH
paboThI OIIK-1.1,
53 MHOEeCTBEHHBIN 3 2 2 2. 1. TecTHpoBaIC OIIK-1.2,
PEerpecCHOHHBIN aHaIN3 CamocTosiTensHOe ’ p OI1K-8.1,
U3y4YCHUE YYCOHOM OI1K-8.2
Y HAyIHOH
JIUTEPaTyphl
1. Beinonnenue
nabopaTopHOH
paboThI 1. ITpoepka OIlK-1.1,
5.4 TloBepka NpPUMEHUMOCTH 2. nabopaTopHOM OIlK-1.2,
o 2 3 3
SMIMPHYECKUX MOJETCH CamMocTosTeNnbHOe paboThl OI1K-8.1,
u3ydyeHue yueOHoit | 2. TectupoBanue OIlK-8.2
Y HAyIHOH
JIUTEPaTyphI
1. Beinonnenue
nabopaTopHOM
paboThI OIlK-1.1,
5.5 3HaueHue OCTaTKOB NpHU
W3YYCHUU pe3yJbTaToB 2 2 4,2 2. 1. KomtokBuym OIK-1.2,
MHOKECTBEHHOM perpeccH ! CaMocCTosATENIbHOE OIIK-8.1,
U3yUYCHUE YUCOHOM OIlK-8.2
Y HAyIHOH
JIUTEPATYPHI
Hroro no pazzpeny 11 12 18,1
Uroro 3a cemectp 36 36 70,1 340
Hrtoro mo aucuuiuinHe 36 36 70,1 3a4eT C OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpagunmonusie 00pa30oBaTELHBIC TEXHOJOTHH, OPUEHTHPOBAHHBIC HA OPraHU3AILMUIO
00pa30BaTEILHOTO MpoIlecca U MPEANOIAraoly0 MPIMYI0 TPAHCISAIUIO 3HAHUN OT MpermojaBaTelis K
acCIupaHTy.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIH30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

NudopmanronHas NeKius — TOCIEA0BATEIbHOS H3JIOKCHHE MaTepuaja B AUCIHUILTUHAPHOU
JIOTHUKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEPOATbHBIMU CPEJCTBAMHU (MOHOJIOT MPETOAaBATEINS).

JlabopaTopHast pabora — opraHuzaiysi ydeOHOW paboOThl C pEATbHBIMA MATEpUATBLHBIMU U
WHOOPMAMOHHBIMUA OOBCKTaMH, JKCIEPUMEHTAIbHAS Pab0oTa C aHAJOTOBBIMH MOJCIISIMH DPEabHBIX
0OBEKTOB.

2. Texuoyorun npobOIEMHOTO 00yUEHHUsST — OpraHM3aIys 00pa30BaTEIBHOTO TpoIecca, KOTopas
MPEANOoJIaraeT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHHME Y4EOHBIX MPOOJIEMHBIX CUTYyalluil s
CTUMYJHUPOBAHUS aKTUBHOM MTO3HABATEIILHOM IEATETHOCTH aCIIUPAHTOB.

3. VHTepakTHBHBIC TEXHOJOTHU — OpraHu3aius O0O0pa30BaTEIILHOTO IIpoIlecca, KOTopas
MIpEANoJiaraeT akTUBHOE M HEJIMHEHHOE B3aUMOIEUCTBUE BCEX YUACTHUKOB, IOCTHKEHHE HA dTOM OCHOBE
JTUYHOCTHO 3HAYUMOTO JIJIsl HUX 00pa30BaTEIBLHOTO PE3YIbTaTa.

@dopMbl  y4E€OHBIX 3aHATHH C HCIHOJIB30BAHHMEM  CIECIHAIU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexuusi «OOpaTHOW CBSI3W» — JICKIIUS—TIPOBOKAIMs (M3JIOKEHWE Marepuaga C 3apaHee
3aIUTAaHUPOBAHHBIMU ONITMOKAMH ), JICKITUSI-Oece 1, JISKITUs - IUCKYCCHS, TIEKIHSI-KOH(DEePEHTIHS.

4. HWuadopmanoOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJOTHHW — OpraHu3aIus
00pa3oBaTeNbHOTO TMPOIlecca, OCHOBAHHAS HA MPUMEHEHHH MPOTPAMMHBIX CPEl U TEXHUYECKUX CPEJICTB
paboTHI CO 3HAHUSMHU B PA3TMYHBIX TPEIMETHBIX 00JIACTSX.

6 YueOHO-MeTOoquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA /ISl POBeAeHU IPOMEKYTOUYHOM aTTecTAlMN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOIUYecKOe M HHPOPMAIMOHHOE 00eclieyeHHe AU CIUTIHHBI (MO/YJIs1)

a) OcHoBHAas1 IMTEpPATypAa:

1. O6paboTKa SKCIIepUMEHTaIbHBIX JaHHBIX HAa DBM : yueonuk / O.C. Jlorynosa, I1.}O. Pomanos,
E.A. Unpuna. — M. : UHOPA-M, 2021. — 377 c. — (Bricmee obpa3oBanue: Acnupanrypa). — DOI
10.12737/1064882. - ISBN  978-5-16-015870-9. - Tekcr : oamektponnsidi. -  URL:
https://znanium.com/catalog/product/1064882 (nara o6pamienuns: 11.05.2021). — Pexxum moctyma: 1o
TIOJIITUCKE.

0) JlonmostHMTEIbHAS JIATEPATYpa:

1. JlorynoBa, O. C. DKcHepTHbIE OIEHKA W CHCTEMbl B METALUIYPrHM YEPHBIX METAJUIOB
[nexkrponHsIit pecypc] : yuebHoe mocodue / O C. Jlorynosa, E.A. Unsuna, .J. Mariko. - MarHuToropck
: MITY, 2013. - 1 omekrpon. onr. jguck (CD-ROM). — Pexum  jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119418/105
9.pdf&view=true. — MakpooOBEKT.

2. I'puropeeB, A.A. MeTo/Ibl U aITOPUTMBI 00paOOTKHU JaHHBIX : yued. mocobue / A.A. I'puropbes.
— M. : UH®PA-M, 2018. — 256 c. + [omn. MmaTtepuansl [DneKTpoHHbIH pecypc; Pexum nocryma
http://www.znanium.com]. — (Bsiciiee o6pa3oBanue: bakanaspuar). — Www.dX.doi.org/10.12737/221109.



B) MeToM4ecKne yKa3aHus:

1. Jlorynosa, O.C. TectoBble 3aanus o qucuumimie «O0padoTka SKCIIEPUMEHTAIBHBIX TaHHBIX
Ha OBM [Tekcr] / O.C. JlorynoBa, E.A. Unbuna. — Marauroropcek : « MI'TY um. .. Hocosay, 2007. — 12
C.

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecneueHue

Haumenosanue [10 Ne morosopa Cpox neiicTBUS JIULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

STATISTICAB.6 |K-139-08 ot 22.12.2008 0eCCpOUHO

7Zip cB0001HO pacrpocTpansemoe [10 0OEeCCPOYHO
Anaconda Python |cBo6oHO pacnipoctpansemoe [10 0eccpoyYHO

JetBrains PyCharm

Community Edition cB00O1HO pacnpoctpansemoe [10 0eccpodHO

IIpodeccuonanbHbie 6a3bl JAHHBIX H HH()OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
?IJ;GCEZI;OHHHG pecypent Oubmaoreru MITY um. T.1. https://host.megaprolib.net/MP0109/Web
HarmmonanbHasa WH(POPMaAITMOHHO-aHATUTUYECKAS

cucrema — Poccuiickuii maneke Hayanoro muruposanmsi|URL: https://elibrary.ru/project_risc.asp
(PUHILL)

ITouckoBas cucrema Axkagemus Google (Google Scholar) |[URL.: https://scholar.google.ru/

9 MarepHuajibHO-TEXHHYECKOE o0ecreueHne JUCIUIIITHHBI (MOILYJIA)

MartepuanbHO-TeXHUYECKOE 00ecriedeHNe TMCIUIUINHBI BKIIIOUAET:
1. Jlexunonnas aynutopus MynbTUMEAUMHbBIE CPEICTBA XPaHEHHUs], MTepeIayul U MPeCTaBICHUS

nHpopMaruu
2. KommbrotepHslii kiace. [lepcoHanbHbIe KOMITBIOTEPHI ¢ BUPTYaIbHOW MAITUHOM JUISl YCTAaHOBKH
CEpBEPHOTO 110, BBIXOJIOM B WutepHer u c JOCTYIIOM B AIIEKTPOHHYIO

MH(GOPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

3. Ayauropuu JUIsI CaMOCTOATENBbHOW pPabOThl: KOMIBIOTEPHBIE KIIACCHI; YUTAJIbHBIC 3aJIbI
oubmuorexku. Bee kmacest YUT u ACY ¢ nmepcoHanbHBIMU KOMIIBIOTEPAMHU, BBIXOJOM B MIHTEpHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

4. Ayguropuil sl TpyNIOBBIX M HMHIMBHUIYalIbHBIX KOHCYJIbTAllMH, TEKYILEro KOHTPOJIS MU
poMexyTouHo# arrectanuu. Aya. 282 u kinaccsl YUT u ACY.

5. Iomemienust st caMOCTOSITENILHONM pabOThl OOYYaIOLIMXCSl, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKOH € BO3MOXKHOCTBIO MOJKITIOUEHHsI K ceTu «VHTepHET» M Halu4yheM JOCTyNa B 3JIEKTPOHHYIO
nH(pOpMaLMOHHO-00pa3oBaTeibHyto cpey opranuzanuu. Kinacest YUT u ACY.

6. [lomemenus Ui XpaHeHUs U MPO(UIAKTUYIECKOTO 00CITY)KHBaHUS y4eOHOTO 00OpYHAOBaHUSI.
Llentp nHGOPMALMOHHBIX TEXHOJIOTUH — aya. 372.



IIpuioxkeHue 1. Y4eOHO-METOJUYECKOE O0ecIIedYeHne CAMOCTOATEIbHOM PA0OThHI
0O0yJYaIoIIXCA

B Tedenne cemecTpa KaXIblid CTYACHT BBITIONHSCT JIAOOPATOPHBIC 3aHATHS.

Jlaboparopuas pabota Nel.

3amanue 1. OmpeaenuTh NPEeIMETHYIO OOJNACTh U SMIIMPUYECKOTO HCCICIOBaHUS: OOBEKT U
MpeIMET WCCIEA0BaHUs, (POPMYIHPOBKY IEIH HCCICIOBAHUS C y4eTOM Iieliel (YHKIIMOHUPOBAHUS
00BeKTa.

3ananue 2. Jlng npeaMeTHOW 00JacTH OINpPENEIUTb OCHOBHBIE XapaKTEPUCTUKU MCCIETYEMOTO
mporecca, CrocoObl MOJydeHUsT TAaHHBIX U 0TOOPa3UTh B3AMMOCBS3b MEXKIy HUIMH B BHJIC JPEBOBUIHOU
MEHTaJIbHOM KapThl.

3ananue 3. [{ns npeaMeTHol 001acTy BBISIBUTH CYLIECTBYIOLIME TPOTUBOPEUUS U CHOPMYIUPOBATH
CYIIECTBYIOIINE MPOOIEMBI.

3amganne 4. [loarotoButh onucanue 3anaHuii 1 — 3 B BHUE AJEKTPOHHOW Tpe3eHTanuu u ¢aiia
AJIEKTPOHHBIX TAOJIHI] C IMITUPUICCKIMH JTAHHBIMHU.

Kparkue ykazanuns:

1) wWcxomHble MaHHBIC I HCCICIOBAHUS MOTYT OBITH IMOJOOpPAaHBI CaMOCTOSITEIFHO WU W3
HMCTOYHUKA OCHOBHOM JINTEPATYPHI,

2) KOIM4ecTBO HAOMIOAEHUI JOJKHO cocTaBisATh He MeHee 100;

3) apeBoBHIHAS MEHTaJbHas KapTa JOJDKHA COJCpXKaTh HE MEHee JIByX OCHOBHBIX IPH3HAKOB
TPYIITUPOBKH U HE MEHEE TPEX MapaMeTPOB B COCTABE KAXKIOU TPYIIITHI;

4) MIHCTPYMEHTOM JIJIsl OTOOpayKeHUsI MEHTAJIbHOM KapThl BeiOepuTe MS Visio.

JlabopaTtopnast pabota No2.

3amanne 1. UcxomHbie sMIUpHYeCKe JaHHBIC Pa3MECTUTh B MmakeTe Statistica.

3amanue 2. JIJIS WMCXOMHBIX SMIMPUYECKHX JIAHHBIX OINPEACTUTh TMperojaraeMyro (QyHKIIHIO
OTKJIMKA U Habop (HakTOpOB ¢ 0OOCHOBAHUEM TIO CMBICITY 3aJ1auH.

3ananue 3. [l MCXOMHBIX JAHHBIX BBIMIOJHUTH MOCTPOCHUE CTOJIOUATHIX U KPYTOBBIX JUArpaMM,
nukTorpadukoB (3 BUIa), MATPUYHBIX TPaPUKOB U KOHTPOJIbHBIX KapT Lllyxapra.

3ananue 4. [loarotroBuTh onMcanue 3aganuii 1 u 3 B BUaE Caai 0B AJIEKTPOHHOU MPE3EHTALMH.

JlaGopaTtopnast pabota Ne3.

3amanmre 1. 3anummTe Makpoc I TOCTpoeHHUs paboueit Tabmuubl B cpeme Statistica 6.1
Pa3MepHOCTBIO: KOJMYECTBO CTOJIOIIOB=KOJNYECTBO OYKB B UMEHHU; KOJIHMUYECTBO CTPOK=KOJINYECTBO OYKB
B amuiuu *5.

3amganne 2. 3anonHuTe Tabiuiy Statistica 6.1, ucmonb3ys pazIWyHBIC 3aKOHBI paclpeicsiCHUs, 1
CUMTANTE 3TU JAHHBIC B MACCHUB.

3aganue 3. Co3paiiTe mpouenypbl cpeAcTBaMu VB miis pacuera CpelIHEro 3HA4YeHHsS JTaHHBIX U
CpeIHero KBaJIpaTuyHoro o croyuduam. [TonydeHHble 3HaUeHNs BBIBEAUTE HA HOBBIN pabOYuil TUCT.

Jlaboparopnas pabota Ne4.

3amanue 1. [l MCXOIHBIX JAHHBIX BBIMOJHUTH PACUeT IMPOCTHIX CTEMEHHBIX CPEIHUX, MOY,
MeJfaHy, MoKa3aTeNd Baphallii U PacCesHus.

3amanue 2. Jlns MCXOAHBIX JAHHBIX BBIMOJHUTH OTCEB TPYOBIX MOTPEIIHOCTEH IO CTATUCTHKE
CreronenTa. Ha kaxxom oTceBa (pMKCUPOBATH: BCE CTATUCTUYECKHE MOKa3aTenu (cM. 3ajanue 1).

3amanue 3. OToOpa3uTh TUHAMUKY U3MEHEHHs CTAaTUCTHUECKUX MOKa3aTeNel B IpoIecce OTCeBa.

3ananue 4. BBINONHUTH MPOBEPKY TUMOTE3y O TOM, YTO KCXOJHBIE TAaHHBIX MOJTYHHSIIOTCS
HOpMaJIbHOMY 3aKoHy pacnpenenenus no kputeputro CAO, IMupcona u Konmoroposa-Cmupnosa. s
KKJOTO KpUTEpHsl OTOOpa3uTh rpaduueckoe M TabIu4yHOe mpenacTaBieHue. llocTpouTs Tabmuiry
CpaBHEHHUS PE3yAbTATOB MPOBEPKH KPUTEPUEB.

3ananue 5. OpopMuUThH pe3ynbTaT MNpeABapUTEIbHOW OOpaOOTKU NaHHBIX B BHJE MHCHbMEHHOTO
oTueTa.

JIaGopatopHas pabota NeS.

3ananue 1. JI711 UCXOAHBIX JAHHBIX BBIOJHUTH pacdeT MaTPUIIBI KO3()(PUIIMEHTOB COMTOCTABUMOCTH
mo ¢akTopaM U HAOIIOJECHUSM, MATPULIBI TAPHOW KOPPENSAIUU, MAaTPHUIIBI PACCTOSTHUN (crocob pacuera
PacCTOSIHUS COTIAcOBaTh C BEAYIIUM IpPEToaBaTesieM).

3ananue 2. BEIMOTHUTH KiIacTepu3anuio (JakTopoB MO METOTY KOPPETSIIUOHHBIX TUIESI.

3ananue 3. BoIMOMHUTH KiacTepu3anuio HabmoaeHni. KonryecTBo Ki1accoB He T0JDKHO OBITh MEHEe
30. Beibop mporieayphl KJIacTepu3aluy CoriacoBaTh C BEIYIIUM MPETogaBaTelieM.



3ananue 4. OPopMUTH pe3ynbTaT MpeABaApUTEIHLHOW OOpabOTKM MAHHBIX B BHUAEC MUCHBMEHHOTO
oryera. B ordere oTOOpa3uTh: MCXOJHBIC JAaHHBIE, MAaTPUIBl MEp CXOJICTBA M WX aHAIU3, JCHIPHUT
KJIaCTE€PU3allMU, COCTAB I'PYIII, HOBYIO MAaTPHUILy UCXOJHBIX TAaHHBIX.

Jlaboparopuas pabota Ne6.

3amanne 1. Jlig  WCXOAHBIX  JAHHBIX  IOCTPOEHHE MPOBEPKY HHTEPKOPPEISLUH U
MYJIbTHKOJUIMHEAPHOCTH.

3amanue 2. Jlns MCXOAHBIX JAaHHBIX MPOU3BECTH MOCTPOCHHE MHOXKECTBAa HMH(POPMATUBHBIX U
HEMH(POPMATUBHBIX (DAKTOPOB.

3amanmne 3. JI7s MCXOAHBIX MAHHBIX M JAHHBIX TMOCIE KIACTEPHU3AIMU BBINOJIHHUTH TOCTPOCHUE
JINHEMHOMW Y MYJIbTUIUIMKATUBHON Mozeneil. Jlokazarh NPUMEHUMOCTh KaXKJI0W MOJIETIH.

3amanue 4. [IpoBepuTh MPEANOCHUIKA METOAa HAUMEHBIINX KBAJPATOB YIS KaXI0H MOCTPOSHHOMN
MO/ICIIH.

3amanue 5. BBIMOTHUTE CpaBHEHUE TTOTYYEHHBIX PE3YIIbTATOB

3ananue 6 (nomoiHUTENbHOE). OLEHUTh CTPYKTYpHAsl CTAOMJIBHOCTH HCIOJIb3YEMBIX HCXOJHBIX
JTAHHBIX.

CamocrosiTesbHAs MOATOTOBKA K KOJUIOKBHYMY IPOUCXOJUT B TIPOILIECCE CAMOTECTUPOBAHHS IO
KaKJIOM TeMe IIPU U3y4EHUH Kypca.

Vikamure qeiicTBHE, KOTOPOE BBITOIHAST JTaHHBIH ATrOPHTM:

"

¥d,
1. BeraucanTs cpeanee a0COTIOTHOS OTKJIOHCHNAES: d = =L
n
. II . (:" 207 0-4
2. [lponepats ACTREEOCT, HEPABCHCTBA: =~ 0.7979| < —=.
Jn

3. Ecm HCPABCHCTBO HCTHHHO, TO HCT OCHOBAHHI OTBCpraTh

BBIABHHYTYIO THIIOTE3Y,

BbiOepWTE OOQUH OTBET:
OTces rpyObiX NOrpeLlHoCcTEN ANA ManbiX Bbl0OPOK

OTces norpelHocTen AnA 0onbLUKMX BbIDOPOK

MpoBepKa runoTesbl 0 GopMe pacnpeaenexna ans
BonbLuMX BbIGOPOK

lNpoBepKa runoTesbl 0 PopMe pacnpegeneHna ana
MarnbiX BbIOOPOK

Kakue MHCTPYMEHTBI EXCel MCNonb3yoTCA Npu
npensapuTensHOR 0BpatoTKe JaHHbIX?

BLIGEpUTE OOWH MMM HECKONBKD OTEETOR:
NoaGop NapaMeTpos

MacTep guarpamm
CopTUpOoBKa
BCTpOEHHBIE GYHKLWKW
[MOWCK peleHMA

PUCOB3HME



Vxazarre aeiicTsiie, XOTOPOS BAIMOIHACT JAHHBIT AIropiT:

vd,
1. Boruc s cpeanee a0CoT0THOS OTRIONCHIC: d = =
n

<O".
In

3. Eca1st HCpaBCHCTBO HCTHHHO, TO HCT OCHOBAMMIT OTBCPraTh

2. IlpoBepHTs HCTHHHOCTD HCPABSHCTBA: g -0,7979

BAUIBHISYTY0 THIIOTETY.

BribepuTe 0auH OTBET:
O1ces rpyObix NOrpelHoCcTeN AnNR Manbix suiGopoK

OT1ces norpeluHocTen AnA GonbLUMX BHIGOPOK

MpoBepkKa rmnoTessl 0 (hopMe pacnpeaenexdus Ang
Gonblumx sui00poK

[poBEepKa runoTeasi O (hopMe pacnpeaeneHna Ansa
Manbix BeGOPOK

Ona xapakTepUcTHEY CTENEHK B3aMMHONA YAanNeHHOCTH
JNEMEHTOB MCNOMNb3YHOTCA

BuiDepuTe OOWH OTBET:
() Ko3thpUUMeHTs Pao

) KO3MPHMUMEHTEI CONOCTABMMOCTH
() TOK3a3aTeny pacCToAHWA
) Ko3PHUUMEHTR Noao0KA

() KO3DMOUUMEHTEI CBA3M

KnaccuhWKaLMA KakoW NPOLEny Pl NPUMBENEHA HIHE:

* MCXOOHBLIM ABMAETCA KNACTED, BKNHYAMLWIWA BCE 3NEMEHTHI
COBOKYTIHOCTH;

* B COOTBETCTEME C BENWYUHOW NOPOra UCXOOHBIA KNacTep
pasbnBasTcA Ha JBa MNKW Donblee KonMW4ecTBO Donee
MENKKX KNacTEPOB, KAXALIA U3 KOTOPLIX NO BHOBk
Ha3Ha4eHHOMY NOPOrOBOMY 3HaYSHWHD CXO4CTEA
pPAcNpenenAeTcd CHOBA Ha TPYNnbl U T. 4. 40 TeX nop, noka
B KaOOM KNacTEPE HE OKaMETCH MO OOHOMY 3MEMEHTY.

BuiGep1Te OOWH OTBET:
() ArmomepaTuBHaA npouedypa

() [IMBM3MMHAA KnacTepHas npouedypa
() CTpyKTypHblE npoyeaypoi

() HeMepapxuyeckue npoLgmypel



HexogHEM JaHHEME JT8 KIACTEPHOMD AHATHIA AR TEeTCA MATPHIE HADTHR e T
(m oy oxm A xg)

e =] ml

Xy
¥y Fpy Ty A x
Xy

Yoy Xm A X,
A A A A A
I'. Yo X Ay A Harr |

Lae vi

BuiGepuTe OOWH OTBET:

3HaYeHWE DYHELWK OTKNWER (HE33BUCUMAR BENHUYHHI)
cTONOULl 3Ha4YeHWA (DAKTOPOE (NPU3HAKOE)
KONWYECTBO PaKTOPOB

KONMWYECTEO HAONH0AEHWH

YCUMUBAET 3HAYEHUE COBNAAEHWI SUHAPHBIX NPU3HAKOE
KO3PDULMEHT

BLifepuTE OOWH OTBET:
XammMana

Pao
CEAZN
COMOCTABMMOCTH

pacCTOAHWA

PeaynkTatoM MHOTOMEPHOW rPYNNWPOBKM ABNAETCH

BrifepUTe OOWH OTBET:
PACcYET BLIGOPOYHBIX XapaKTEPUCTHE

ONpPEAeneHUe CUMbl CBA3W BCEX (AKTOPOE HA YHKUMED
OTKIWKA

pacnpefdeneHWe COBOKVMHOCTH HAOMKOEHWA Ha
OIHOPOAHLIE TPYNMbI

npeobpasoBaHUeE MCXOOHBIX AaHHbLIX



KoaduyMeHTamu nogobua SBNAHTCA KOSMMULWEHTLI

BbiGepHTe OOWMH MNK HECKONEKO OTBETOR:
XaMMaHa

CONOCTAaBHUMOCTH
pacCTOAHWA
FPao

CBA3M

PUCYHOK O3Ha4YaET, 4TO

Y

BoiGepWTE OOMH OTBET:

OJucnepcHa OCTATROB A0OCTHIAET MAKCMMATNBHOMN
BENMMYKWHE! NPKH CPEAHKMX IHaYEHKMAX I'IE[CJEMEHHOIFI X

MaKCAMANBHAA AUCNEPCHA OCTATEOE NMPW Manblx
JHAYEHWAX X

OJucnepcHa OCTATROB pacTET NO Mepe YBENWYHEHHA X

MNpegnoceNK3MH METO0E HaMMEHBLUWX KEAOPATOE ABNAKTCA

BbiGepuTe OOWMH MNK HECKONBKD OTBETOR:
rEeTepockeacTHYHOCTE OCTATHOB

HOpManbHOE pacnpeenedne OCTaTROB
HOPpMaAnNbHOE pacnpedenedHie HCXOAHBIX AaHHBX

MMOCKEOACTHHHOCTE OCTATHOB



IIpuinoxkenue 2. OIEHOUYHBIE CPEACTBA /IS IPOBEAECHHUS IPOMEKYTOUHOM
arrecranuu

a) Ilnanupyemble pe3yJbTaThl

l'lpOMe)KyTO‘lHOﬁ arTrecranmn.

oﬁyqe}mﬁ H OICHOYHBbIEC CpeacTBa [JdA MNPOBECACHUSA

Kon
WHOUKAaTOpa

Nuaukatop 10CTHUXKEHUS
KOMIIETEHIINU

OneHouHbIE CpeICTBA

OIIK-1: CnocobeH MpUMEHSTh €CTECTBEHHOHAYUHbIE U OOLEMH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYECKOTO aHAIHM3a U MOJCITUPOBAHHMSI, TEOPETHUECKOTO U IKCTIEPUMEHTAIBHOTO
HCCIIeJOBAaHUS B IPO(hecCHOHATBHON AEATETbHOCTH

OIlIK-1.1

Pemraer cranmapTHble
npodeccuoHaIbHbIE
3aJauu C MPUMEHEHHEM
€CTeCTBEHHOHAYYHBIX H
OOLIEMH)KEHEPHBIX 3HAHUIH,
METOJIOB MaTEMAaTHIECKOTO
aHaJlM3a U MOJIETIMPOBAHUS

OIIK-1.2

Pemraer
npodeccuoHalbHbIE
3aJaud ¢ IPUMEHEHHEM
METOJIOB TEOPETUYECKOTO U
9KCIEPUMEHTATBHOTO
UCCIIEI0BAHUS

Ilepeuenvy meopemuyeckux 60npocos

1. XapakrepucTuka HayqYHOU JESITEIbHOCTH.

2. CpencTBa ¥ METO/IbI HAYYHOTO MCCIIEIOBAHMS.

3. Opranu3zanusi mpoiecca MpoBeICHUs UCCIICTOBAHUH.
4. ABTOMaTu3alnus Hay4YHbIX UCCIEIOBAHUM.

5. DKCniepuMeHT U HaOIoeHHE.

6. Kimaccudukarus ommO0oK B SKCIIEPUMEHTATBHBIX
HCCIICTIOBAHUSX.

7. Lenu n 3a1a4ul SKCIIEPUMEHTAIIBHBIX UCCIEIOBAHUM.
8. IlpencraBneHne UCXOTHBIX SKCIEPUMEHTATBHBIX
JAHHBIX.

9. Moaynu ajis 06pabOTKH SKCIIEPUMEHTAITbHBIX
JAHHBIX.

10. Texnonorust Data Mining.

11. Knaccudukanusi mporpaMMHBIX CPEJICTB IS
00pabOTKN IKCIIEPUMEHTAIBHBIX JAHHBIX.

12. CpenctBa BU3yalIU3allK SKCIIEPUMEHTAIBHBIX
JTAHHBIX.

13. CraTtuctrueckasi 0CHOBa IPEABAPUTEILHOM
00pabOTKH IKCIIEPUMEHTAIBHBIX JAaHHBIX.
Ilpakxmuueckue 3a0anus

1. Onpenenuthb MIPEAMETHYIO U1
SMIUPHUUYECKOTO HCCIENOBAHUS: OOBEKT M MpeaMeT

o0iacTh

UCCIICIOBaHUs, (POPMYIMPOBKY LIEIH HWCCIEIOBAHUS C
YUYETOM Iiejiel (DyHKIIMOHUPOBaHUS 00bEKTA.

2. Jlns mpeaMeTHOW OoONacTH OMpPENCTUTh OCHOBHBIC
XapaKTePUCTUKU HCCIICAYEMOTO TIpoIiecca, CIoCOObI
TIOJTYYEHUS TAHHBIX U 0TOOPa3HTh B3aUMOCBS3b MEXKIY
HUMH B BUJIC JIPEBOBHJIHOW MEHTAJIBHON KapThl.

3. Jlns mpenMeTHO# 001acTH BBISIBUTH CYIICCTBYIOIINE
NpOTHBOpEUHs ¥ CHOPMYIUPOBATH CYIIECTBYIOIIHE
npoOIeMbl.

3adanus Ha pewenue 3adau u3 npogheccuoHATbHOU
obnacmu, KOMNieKCHble 3a0aHUs

1. JIy1s MCXOHBIX JAHHBIX BBIMOJHUTD PACUET MATPHUIIBI
K09((UIIMEHTOB COTIOCTABUMOCTH TIO (pakTopam
HAOMIONICHUSAM,  MaTPHIIbI

MIapHOW  KOPpEILUH,




Kon
HHOUKATOpa

Nupukarop 10CTHXEHUS
KOMIIETEHIIUH

OneHouHBIE CpeICTBA

MaTpuLbl PacCTOSTHUM. DBBIIIONHUTE KIIACTEPU3ALUIO
(GakTOpoB 1O METOAy KOPPENALMOHHBIX  IUICSI.
BhINOAHUTE KiTacTepu3aliio HaOMIOICHUHN.

2. JIns UCXOOHBIX J@HHBIX IIOCTPOEHHE IPOBEPKY
UHTEPKOPPENISLNU u MYJBTU-KOJUIMHEAPHOCTH,
IIPOU3BECTH MOCTPOECHUE MHOXKECTBA MH()OPMATUBHBIX
¥ HeH(OPMATHUBHBIX (PAaKTOPOB.

3. Jlng UCXOOHBIX JaHHBIX M JaHHBIX IOCIe
KJIACTEPU3ALMM BBIIOJHUTH IOCTPOCHUE JIMHEHHON M
MYJIBTHILUIAKAaTUBHOMN MOJEIEN. JlokaszaTb
IIPUMEHNMOCTD KaKJI0M MOJIEIH.

4. IlpoBeputhb NPEANOCHIIKA METOJa HAaWMEHBIINX
KBaJIpaToB JUIsl KaXJOW IOCTPOEHHOM  MOAEH.
BbInosHUTE CpaBHEHNE MOIYYEHHBIX PE3YNIBTAaTOB

5. OLEeHuTh CTPYKTYpHas CTA0MIBHOCTD UCIIOJIb3YEMbIX
UCXOIHBIX TaHHBIX.

Tecmul

I. VYkaxute mnNoOHATHE, M9 KOTOPOTO IMPHUBEICHO
ompeeNcHue:

... — 9TO TOKA3aTEJIH, BEIPAYKAIOIINE COOTHOIICHUS IBYX
COTIOCTABJISIEMBIX CTATUCTUYECKUX XapaKTEPUCTHK:

a) abCOTIOTHBIE BETUYHHBI

0) OTHOCUTEIIHHBIC BEIMIYNHBI

B) HaTypajbHbIC CIUHUIIBI

') HATYpaJIbHBIC BEIMYNHBI

2. Vxkaxure Ha3BaHHUC BCJIMYHNHBI, KOTOpas

n
— R o}
paccuuThiBaeTcs o popmyne X = ‘-nl L

a) CpeIHss rapMOHHYECKast
0) cpenHsisi reoMeTpuIecKas
B) cpeaHss aprupMeTHIecKas
T') CpeIHsIsl KBaipaTndecKas

3. MoXHO 1M TOYHO OMNpPEOCTUTH  TOHATHE
JKCIEPUMEHT?

a) CYIIECTBYET HECKOJIBKO TOUHBIX TIOHSATHI

0) TOYHOTO ONpEAEICHUs MOHATHS HE CYIIECTBYET

B) J11000€ HaOMIOIeHNE

T') HUKOT/Ia HE OTPEIeNsIOCh

1) Ka4eCTBEHHOE HaOII0/ICHHE

OIIK-8: Cnocoben pa3palaTbiBaTh aJTOPUTMBI U MPOTPaMMBbl, MPUTOAHBIE JUIS MPAKTHUECKOTO

MMPUMCHCHUS

OIIK-8.1

Omnpenenser cpeacTsa
pa3paboTKU MPOTPaMMHBIX

Ilepeuenv meopemuueckux 60npocos
1. 3agaum npeaBapuUTENLHON 00PaOOTKU TaHHBIX.




Kon
HHOUKATOpa

Nupukarop 10CTHXEHUS
KOMIIETEHIIUH

OneHouHBIE CpeICTBA

CPE/CTB ISl PEIICHUS
MPAKTUYCCKUX 3a/1au
npodeccrnoHaIbHO M
JIeSATEIIbHOCTH

OIIK-8.2

PazpabaTpiBaeT anropuTMsl
U IIPOrPaMMBI JUIst
PEIICHHUA IMPUKIIAIHBIX
3a/1a9 pa3IMIHbIX KJIACCOB

2. OrceB rpyOBIX IOTPEITHOCTEH.

3. IIpoBepka runoTe3sl 0 BUJIE PACIIPENEICHHUS.

4. ANTOpUTMBI MPEIBAPUTEILHON 00padOTKH TaHHBIX.
5. Ilpumep pe3ynbTaToB MpeBapUTEIHLHON 00padOTKH
JAHHBIX.

6. KitactepHblit aHayu3: 1eNu U 3a4a49H9.

7. MepsbI cX0CTBa MTPU3HAKOB B 0011IeM HAabOpe TaHHBIX.
8. Ilpouenypsl KJ1acTEPHOIrO aHAJIN3A JAaHHbBIX.

9. Knaccudukanus npouenyp KIacTepHOTO aHATN3a
JTAHHBIX.

10. ArmomepaTtuBHas npoleaypa KiacTepu3aliu 1mno
PacCTOSHUIO.

11. Metoa BpOITIaBCKOM TAKCOHOMUHU.

12. MeTto1 KOpPEISAILUOHHBIX TUIESII.

13. Meton k-cpennux.

14. Drambl OCTPOEHMS SMIIMPUYECKUX MOJECIIEH.

15. Cnenudukanus SMIUPUIECKIX MOJICTIEH.

16. Ouenka napaMeTpoB SMIUPUUECKOTO YPABHEHUS C
MTOMOIIIbIO METOa HAMMEHBIITUX KBAAPATOB.

17. Onenka napamMeTpoB HETMHEHMHBIX MOJIEIEH.

18. OnieHKka NpUMEHUMOCTH SMIUPUUYECKUX YPABHEHUH.
19. CpenctBa aBTOMaTU3aIMU PETPECCUOHHOTO
aHaiau3a.

20. Ponp ocTarkoB MNpU M3YYEHUU MHOKECTBEHHBIX
MOJeIe.

Ilpakxmuueckue 3a0anus

1. JImg UCXOAHBIX AMIMPUYECKUX JAHHBIX ONPENEIUTH
npenrnonaraeMyro GyHKIIUIO OTKIMKA B Ha0op (hakTOpOB
¢ 0o0OCHOBaHMEM MO CMBICTY 3aJa4d. BBINOTHUTH
MOCTPOEHUE CTOJIOYATBIX U KPYTFOBBIX JIHArPaMM,
NUKTOTpapUKOB, MATPUYHBIX TPAPUKOB U KOHTPOIBHBIX
kapr llyxapra.

2. JInsi MCXOJHBIX JAHHBIX BBITIOIHUTH OTCEB T'PYyOBIX
norpemHocTel no craructuke CreronenTta. Ha kaxaom
oTceBa (PMKCHPOBATh: BCE CTATUCTUYECKHUE MOKa3aTelu.
OTOOpa3uTh OUHAMHUKY HM3MEHEHHSI CTaTHCTUYECKUX
MoKasaresiell B poliecce OTceBa.

3. BBINIOJIHUTH TPOBEPKY FUIIOTE3Y O TOM, YTO UCXOAHbBIE
JAHHBIX  TOMYUHSIOTCS ~ HOPMAJIBbHOMY  3aKOHY
pacnpenenenuss no kpureputo CAO, Ilupcona wu
KonmoropoBa-CmupHoBa. [l  KaxAoro KpuTEpHs
0TOOpa3uTh rpaduyeckoe U TAOMUIHOE MPECTABICHUE.
[TocTpouts TaONuUIly CpaBHEHUS PE3yIbTaTOB IPOBEPKU
KpUTEPUEB.

3adanus Ha pewenue 3adau u3 npogheccuoHaATbHOU
obnacmu, KOMNieKCHbvle 3a0aHUs




Kon
HHOUKATOpa

Nupukarop 10CTHXEHUS
KOMIIETEHIIUH

OneHouHBIE CpeICTBA

1. J17s1 MICXOAHBIX JaHHBIX BBIIOJIHUTH PacyeT MAaTPULIbI
K09((UIIMEHTOB COMOCTAaBUMOCTH 1O (akropam W
HaOMIONIEHUSIM,  MaTpUIbl  MApHOW  KOPPEISIHH,
MaTpUIbl PaCCTOSIHUM. DBBITONIHUTE KIIACTEPU3ALUIO
(GakTOpoB 1O METOLYy KOPPEJALMOHHBIX  IUIEAN.
BEINOTHUTE KiTacTepu3aiio HaOIOICHUN.

2. JIns UCXOOHBIX JI@HHBIX IOCTPOEHHE IPOBEPKY
UHTEPKOPPENISLNU u MYJBTU-KOJUIMHEAPHOCTH,
IIPOU3BECTH MOCTPOECHUE MHOXKECTBA MH()OPMATHUBHBIX
¥ HEMH(POPMAaTUBHBIX (HaKTOPOB.

3. Jlng uCXOOHBIX JaHHBIX M JaHHBIX IOCIe
KJIACTEPU3aLlMM BBINOJHUTh MOCTPOCHHUE JIMHEHHOM M
MYJIBTUILUIAKAaTUBHOMN MOJEIIEN. JlokaszaTb
IIPUMEHNMOCTD Ka)KJI0M MOJIEIH.

4. TlpoBepuTh NPEANOCHUIKM METOJa HAUMEHBIINUX
KBaJApaToB JUIsl KaXJOHW IOCTPOEHHOM  MOAETH.
BoInonHuTh CpaBHEHNE MOTYYEHHBIX PE3YIbTAaTOB

5. O1UeHUTh CTPYKTypHast CTAaOMIBHOCTH UCTIOJIB3YEMBIX
UCXOIHBIX TaHHBIX.

Tecmuvl

1. «Bb1i6opka» — 310

a) 4YacTb TEHEpPAJIbHONM  COBOKYITHOCTUAJIEMEHTOB,
KOTOpasi OXBaThIBaeTCsl HAOMIOIEHUEM

0) yacThb HEKOW MOCIJIEAOBATEIBHOCTU JJIEMEHTOB, HE
SBIISIOLIUXCS COBOKYITHOCTBIO

B) YacCTh 2JIEMEHTOB PACIOJIOKEHHBIX B 3HAYUTEILHOMN
OIU30CTH IPYT K IPYTY

I) 4acTh AJIEMEHTOB PACIOJIOKEHHBIX HE3aBUCUMO OT
paccTostHUS

2. KimacrepHsiit aHanms 3710...

a) 3TO COBOKYITHOCTh METOJIOB, MO3BOJIAIOIIUX TOHSATh
CMBICTT OBITHS

0) OTO COBOKYIHOCTH METOJOB, IO3BOJISIOIINX
CKJIa/IbIBaTh BCE JJAHHBIE BMECTE

B) O3TO COBOKYIHOCTb METOJOB, IIO3BOJISIOLINX
KJIaCCU(PHUIIMPOBATH MHOTOMEPHBIEC HAOTIOMEHHS

3. K rpyObIM 0o1ImOKaM OTHOCSTCS

1) mpocyeTsl SKCTIEpUMEHTATOPA

2) cOOHM BBIYMCIIUTEILHON TEXHUKH

3) anHomanuu B paboTe U3MEPUTEIHHBIX TPHUOOPOB




0) Ilopsinoxk mnpoBeJeHUs] NMPOMEKYTOYHOH aTTeCTALMH, NMOKA3aTeJId M KPHUTEPUH
OLICHUBAHUS:

[Ipomexxyrounasi aTrectanus no aucuumuinHe «O0paboTka SKCIEPUMEHTATBHBIX JTAaHHBIX
Ha OBM)» BKIIIOYaeT TEOpPETHYECKHE BOIPOCHI, MO3BOJSIONIME OIICHUTh YPOBEHb YCBOCHUS
00y4aromuMucs 3HaHUH, U MPAKTHYECKUE 33JaHUs, BBISBISIONINE CTENICHb C(OPMHPOBAHHOCTH
YMEHUH U BIIaICHUH, TpoBOAUTCS B popme B popmMe 3a4eTa ¢ OI[CHKOH.

3ayer ¢ OIEHKOW MO JUCIHIDIMHE MPOBOIAUTCS B YCTHOW (hOpME MO 3aJaHUsM, KaXKI0€ U3
KOTOPBIX BKIIFOYAET JIBA TEOPETUYECKUX BOIIPOCA U OJMH MPAKTUYECCKHMA.

IMoka3aTenu U KpUTEPUH OLEHUBAHUS 324€Ta € OLIEHKOI:
— Ha OLEHKY «OTJIH4HO» (5 OamoB) — oOyyarouiuiicss JE€MOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YEeCKOe M TIIyOOKOe 3HaHue
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSIET TNPAKTHYECKHE 3aJaHus, CBOOOJHO ONEpUpPYET
3HaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallHSX TTOBBIIIEHHOHN CIIOKHOCTH.
— Ha OLEHKY «xopomo» (4 Oamra) — oOydyaromIMiics JEMOHCTPUPYET CpPEIHUM YpPOBEHB
Cc(OPMHUPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JOIyCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPyTHEHUS TIPY aHATUTUIECKUX OTIEPAIHAX, IEPEeHOCe
3HaHWH U yMEHHUI Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIIHH.
— Ha OLIEHKY «yI0BJIETBOPUTEJbLHO» (3 Oaina) — oOyyarouiuiicss 1€eMOHCTPUPYET MOPOTrOBbIi
YpOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: B XOJI¢ KOHTPOJBHBIX MEPOTPUATHI TOMTYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyJaroIIucs
WCTIBITHIBACT 3HAYUTENBHBIC 3aTPyTHEHUS TPU OTIEPUPOBAHUM 3HAHUSMHU W YMEHUSMHU TIPH HX
MIepeHOCe Ha HOBBIE CHTYaITUH.
— Ha OLIEHKY «HeyI0BJeTBOPHUTEJbLHO» (2 Oana) — oOydyaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCcKOro MaTepuasa, J0MycKaeT CylleCTBEHHbIE OIINOKHU, HE MOKET IMOKa3aTh
MHTEJUIEKTYaIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3aJau.
— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6amn) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U 00BACHEHU HH(YOPMALIUK, HE MOKET M0Ka3aTh UHTEIIEKTyaIbHbIE
HaBBIKM PELICHUs MIPOCTHIX 3a7a4.



	Приложение 1. Учебно-методическое обеспечение самостоятельной работы обучающихся
	Приложение 2. Оценочные средства для проведения промежуточной аттестации

