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1. KomnereHuMM ¥ WHAUKATOPbI MX OCTHKEHHSl, IpoBepsieMble [JaHHBIMHU
OLIEHOYHBIMHU MaTepHaIaMu

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-3 CnocobeH TPOBOAWUTH aHAIM3 MAaTEMATHYECKUX MOJENeH, CO3/aBaTh
WHHOBAIIMOHHBIE METOJbl PELICHUS MPUKIAIHBIX 3a/1ad NMPOoPEecCUOHAIBHON AEATEeIbHOCTH B
obnactu HHOPMATUKH U MATEMATHYECKOTO MOJICITHPOBAHUSI.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-3.1 [IpoBoauT aHaIU3 MaTeMaTUYECKUX MOJICJIEH U CUCTEM

NOIIK-3.2 [IpumeHsieT MaTeMaTH4eCKHE MOJENIN, METOJbl Ul PEIICHUs MPUKIIAJHbIX
3aja4 MpodeccuoHalbHOM e TeNbHOCTH

2. OueHOYHbIE MATEPHUAJIBI TEKYIEr0 KOHTPOJIA 1 KPUTEPUU OLlEHUBAHUS

DNeMEeHTHI TeKYIEro KOHTPOJIS:

— naboparopHas paborta;

— KOJIJIOKBUYM.

Jlaboparophas padora 1. (MOIIK-3.2)
3anmanue 1. {ns £=10,15,20,25,30 crenepupyiire:

1. 200 peanuzanuii HOPMAJIBHO PacHpelEICHHON CIy4ailHOM BEJIMYMHBI C

MATEMATHYCCKHM OKHIAHHEM K M CTAaHIapTHBIM OTKIOHEHHeM V 2k
2. 200 peanuzanuii cayyailHOW BEeIMYMHBI, paclpeie]IeHHON 0 3aKoHy %2 ¢ k

CTEINEHSIMH CBOOO/IBI.
Ucnone3ys tect KonmoropoBa-CMupHOBaA, MPOBEPHTE TUIIOTE3Yy O TOM, YTO JAHHbIE BBIOOPKU
OTHOCSTCS K OJTHOMY HEIPEPbIBHOMY paclpeziesieHnto. Y poBeHb 3Haunmoctu o = 0.05.
3ananue 2. Mcnonb3ys kputepuil 2 npoBepbTe HYJIEBYIO THUIIOTE3Y, COCTOSIIYIO B TOM, YTO L[BET
IJ1a3 )KEHIIVH HE 3aBHCUT OT LIBETa BOJIOC.
3aganue 3. B Tabnuue coaepxurcs nHGoOpMaLus 0 CKOPOCTH Nepeaayu JaHHbIX B 3aBUCHMOCTH
OT NPUMEHAEMON TexHoI0ruu. Micnomnb3ys t-TecT, IpoBephTe TUIIOTE3Y O TOM, YTO CpeIHEE BpeMs
YTEHUS JUIs TEXHOJOIMH coBmagaer (MCHOJb3YWTE pa3Hble aJbTEPHATUBHBIE THUIIOTE3bI).
OOBsCHUTE NOTYUYEHHBIE PE3YIbTATHI.

JlabopaTtopHas pabora 2. (MOIIK-3.1)

3aoanue: 3arpysurte mannbie u3 (aitna. [locTpoiite perpeccuro, BBIPAXKAIONIYI0 3aBHCHMOCTD
KOJIMYECTBA KOPPEKTHO IMEpPEJaHHbIX TEKCTOBBIX COOOIICHHUI IPOIMYCKHOW CIIOCOOHOCTH KaHaua,
UCIIONB3Ysl Beca HabroaeHni. OLeHUTEe Ka4eCTBO MIOCTPOSHHOM MOJICITH.

BrinonHsieTcs ¢ momotelo A3bika nporpaMmmupoBanust R, Python.
B xone BeInoaHeHMs 1a00paTOPHBIX pabOT 0XKUAAETCS NOTyUEHUE PELISCHHS] TOCTaBIEHHbIX
3aJa4 B MIOJHOM 00beMe, IeMOHCTpalHs HaBbIKOB IIPUMEHEHUSI METO/I0B M HHCTPYMEHTOB
UCCJIEIOBaHMsI, YMEHHE PEalIn30BbIBATh YUCICHHBIE PACUEThI, a TAKXKE 3aKIIFOUECHUE
NPaKTUYECKUX BBIBOJIOB U MHTEPIPETALNI pPe3ysIbTaTOB MPO/IEIaHHONW PaOOTHI.

Kpurtepuu onennBanus nadopatopHbsix padot (0-10 6aimoB 3a kaxayro padoTy)

Ouenka Kpurtepun ouennBanus

10 6amnoB Pabota BhIlONIHEHA B MOJHOM OOBEME BOBpeMs. YCHEIIHOE pelleHue
IIOCTaBJIEHHOMN 3adadd. JleMOHCTpanusi BBICOKOI'O YPOBHSI 3HAHUN, YMEHMS
MPUMEHSTh METOJbl UCCIIEIOBAHUN, BIAJCHUS aHAJUTHUYECKUM U LHU(POBBIM
MHCTpYMEHTapueM JJis aHajlu3a II0Ka3aTeleil CHUCTEMBl U MOJYyYEHHUs
HEOOXO/MMBIX OLIEHOK M XapaKTepPUCTHK, YMEHHE pealn30BaTh UYMCIICHHBIE

PaCUYCThI U CACIATh BEPHLBIC MMPAKTUUCCKHUEC BHIBO/IbI.




8 bamna PaGoTta BbImONHEHAa B IMOJHOM OOBEME BOBpEMS WM C HEOOJBILION

3aJ€PKKOM. YCHEMIHOE PEIIEHUE IOCTABIEHHOM 3anauyu. JleMoHcTpaums
HaJIn4us HeO6XOIII/IMBIX 3HaHI/II>'I, yCCrHOC MMPUMCHCHUC METOAOB
UCCIIEI0OBaHMsI, IPUMEHEHUE aHATUTUYECKOTO U IU(PPOBOTO HHCTPYMEHTApHUS
JUIS pelleHHs] TOCTaBJICHHOW 3a/ayd, peaju3alusi YHCIECHHBIX pacueToB,
BEpHbIE NpaKTHUECKHE BbIBOJbI. Hanmnuue HeOONbIIMX 3aTpyIHEHUN Mpu
peaiv3ali arOPUTMOB/HE3HAUUTENbHBIE OIIMOKM B pacdyeTax KOHEUHBIX
MoKa3aresei, He BIMSIOIINE Ha IPAKTUYECKHE BBIBO/IbI aHAIN3a CUCTEMBI.

6 Oamna Pabora BbINIOJIHEHA B IIOJHOM 00BEME C OIIMOKAMMY WJIM BBIINOJHEHA HE

MOJTHOCTBIO  BOBpeMsl MM ¢ HeOosblmiol  3aaepkkoi. Yactuunoe,
(bpar MCHTApPHOC BJIAJACHUC 3HAHUAMU, YMCHUC MPCAJIOXKUTH MCTOLA, YMCHUC
peanu30oBaTh YUCICHHBIE pacyeThl HAWIEHHBIX XapakTepucTuk. TpyaHoctu ¢
aHAJIM30M U IPAKTUYECKUMH BBIBOJIAMH, OLIUOKH B pacyeTax.

4 Gamna Pabora BbInoIHEHA HE B MOJIHOM 00beMe UITH He BOoBpeMsl. JleMoHcTpanus

HU3KOTO YpOBHS 3HAHWI, HE3HAHHE METOJOB HCCIeNOBaHUSA. TpyaHOCTH C
AHAJIM30OM UM  NPAKTHYCCKUMH  BbIBOJAMMU. Tp}IIIHOCTI/I C YHCIICHHOM
peanu3anuei.

2 Oamn [TonbiTka  BBIIOJIHEHUS  pabOThl, CaMOCTOSITENBHOE  IOJIy4EHHE

OTACJIbHBIX PE3YJILTATOB.

0 0aoB Pabora He BBIIOJIHEHA.

[Tpumepnsie Boripocsl k koimokBuymy: (OITK-3)

1.

WX Nk wd

HpeI{MeT Hn 3aJa4ud MalllMHHOI'O 06y‘-IeHI/I$[ 1 aHalin3a JaHHBbIX. OcCHOBHBIE IMPUHIUIIBL,
3ala4Yid W T0AXO0[bl, HCIIOJIB30BAHHMEC B PA3JIMYHBIX o0Jractax HAaYKM W HUHAYCTPHUH.
OcCHOBHBIE 3TaNbl 9BOJIIOLIUHA aJITOPUTMOB MAallIMHHOI'O O6y‘~IeHHH.

OO0y4eHue ¢ yIuTeseM.

OOyueHnue 6e3 yuuress.

PexoMeHaTenbHbIE CHCTEMBI.

OOyueHue ¢ NOJKpenIeHUEM.

KoaunpoBanue kaTeropuaibHbIX JaHHBIX.

Kpocc-Banunanus (or60p nepeMeHHbIX, nepeo0ydeHne Ha BaTMJallMIOHHOE MHOYXKECTBO).
O1eHKH 0)XKUaeMOM OIMOKY [Tl TMHEHHON PEerpeccuu.

Mertop rinaBHBIX KOMIIOHEHT U singular spectrum analysis.

10. SAnpoBeie MeTOABL. SIpa U CIPAMIIAIONINE TPOCTPAHCTBA, METOJIBI X MTOCTPOCHHUSL.
OTBeT Ha BOIPOC JIA€TCs B MUCHbMEHHON (hopMe B Pa3BEPHYTOM BHUJIE.

Kpurepuu onieHuBaHMs pe3yabTaTOB TEKYIIETO KOHTPOJIS

Konnoksuywm (0-10 6anioB):

Ounenka Kpurepun onenuBanuns
10 6amnoB JlaH BepHBIii, pa3BEPHYTHIN U NCUEPIBIBAIOIINNA OTBET
7 6ammoB JlaH BepHBIA, HO HE UCUEPIIBIBAIOIINI OTBET WJIM OTBET B CKATOU
dbopme
3 Gamna JlaH B 1lelOM BEpHBI, HO HE TOJHBIM OTBET, TpeOyromMi
JIOTIOJTHUTEIIbHBIX MOSCHEHUH.
0 6aynoB JlaH HEeBEepHBII OTBET.




3. OueHoyHble MaTepHAJIbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON aTTeCTALMU) U
KPUTEPHUHU OLlEHUBAHUS

[Tpumeps! Bonpocos 3auera: (OITK-3)

BaitecoBckuii kiaccupukarop.

JluHeiHbIe METOBI AJIs KIIACCU(UKALINY.

Jloructuueckas perpeccus.

Makcumu3zaiiust mpaBAaonoa00us.

. Kpocc-aurponus.

OTBer Ha BONpPOC JaeTcsi B NMUCbMEHHOW (opme B pasBepHyToM Bujae. OTBET IOKEH
coJiep>kaTh HEOOXOMMbIE OCHOBHBIE OMPE/IEIICHNUS, a TAK)KE IPUMEPBI, T/Ie ’TO BO3ZMOXKHO.

N

PesynbraThl 3aueTa OnpeeIstoTCs OICHKAMH «3aUTeHOY, «HE3aYTCHOY.
3auer (0-20 GamioB):

Onenka Kputepuu oneHnuBanus
20 6annos JlaH BepHBIii, pa3BEpPHYTHIM U UCUEPIBIBAIOIINNA OTBET
15 GamoB JlaH BepHBIiA, HO HE UCUYEPIIBIBAIOIIMI OTBET WJIM OTBET B CIKATOU
dbopme
10 G6aymoB Jlan B 1eOM BEpHBIM, HO HE TMOJHBIA OTBET, TPEOYIOIIMIA
JOTIOTHUTETIbHBIX TOSCHEHUH.
0 6aynos JlaH HEBEpHBIN OTBET.

Ta6mz1ua pacupeaciiCHUuA ICPBUYHBIX 0aJJI0B HA OCHOBAHHH PE3YyJIbTAaTOB TCKYLICTO U
MMPOMEIKYTOYHOI'O KOHTPOJIA:

Bun padotsi YaeabHblii Bec Kpurepun ouenku
JlaboparopHbie pabOTHI 20 or 0-10 OamioB 3a BBHINOJHEHHE PaOOTHI
(makcumywm 20 6aisioB)
Konnoksuym 10 ot 0-10 Gannos
3auer 20 ot 0-20 Gannos

[IpomexyTouHass arTecTalMsi OINpPENEseTCs] OLEHKAMH  «OTIUYHO», «XOPOLIO»,
«YIOBIIETBOPUTENIBHO», «HEYOBIETBOPUTEIIBHOY.
HToroBas oleHKa Mo MpeAMETY BBICTABIISETCS CAEAYIOLUM 00pa3oM:

® (OTIMYHO» — CTyJAeHT HaOpan He MeHee 40 mMepBUYHBIX OAUIOB W BBINOJIHHUI BCE
nabopaTopHble pabOThl, HET HEYOBJIETBOPUTEIBHBIX OLIEHOK 32 KOJIJIOKBHYM/TECT;

® «xopomo» — cTyaeHT BbIMoMHWA OT 30 1o 40 mepBUYHBIX OalliOB W BBHIMOJIHHI BCE
nabopaTopHble pabOThl, HET HEYOBJIETBOPUTEIBHBIX OLIEHOK 3@ KOJIIIOKBHYM/TECT;

®  «YIOBIETBOPUTEIHHO» — CTYEHT BHIMOTHWI OT 20 10 30 mepBUYHBIX 0aJIOB U BBITIOJHUI
BCe JIabopaTopHbIe pabOThI, HET HEYI0BIETBOPUTEIBHBIX OLIEHOK 32 KOJJIOKBUYM/TECT;

® (HEYJOBIETBOPUTEIBHO» — CTYJAEHT He chall jJabopaTopHble paboTsl, HaOpan meHee 20
MEPBUYHBIX OAJIJIOB I CJ1aJl KOJUIOKBHYM/TECT Ha «HEYOBJIETBOPUTEIHHOY.

4. OneHo4YHbIe MaTEePHAJIBI /ISl IPOBEPKHU OCTATOYHBIX 3HAaHUH (cHOPMHUPOBAHHOCTH
KOMIIeTeHIHii)
1. Yto Takoe eBKJIMJIOBO paccTosiHUE B MeToze k Omkaiiiux coceneit?
A. PaccTosiHue MeXly TOUKaMH Ha KapTe.
Paccrostnue Mexay ABYyMsl IMHUSAMU.
C. MaremaTudeckoe 0OKuJaHNE PaCCTOSHUS.

w



D. Mepa cxoacTBa MeXay ABYMsI IPUMEPAMHU.

EBKIIMI0BO paccTOsTHUE SIBISIETCS MEPOU CXOJCTBA MEXKIY IByMs IpuMepamMu B MeToje k
onmxaitiux coceneil. OHO ompesenseTcss Kak pacCTOSHUE MEXIY JBYMsl TOUKaMH B N-MEPHOM
IIPOCTPAHCTBE.

2. Kak npeanoururensHo BeIOUpaTh 3HaUeHHE k B MeToe k Ommkanmx coceneii?
3navenue k BeIOMpaeTcs Ha OCHOBE KPOCC-BATMAALINY.

3navenue k BEIOMpaeTcs cirydaifHbIM 00pa3oM.

3nauenue k He UMeeT 3HAYCHMS.

3unauenue k BpIOMpaeTcs Ha OCHOBE IKCIIEPTHOTO MHEHHS.

3nauenue k mpeAnoYTHTEIHFHO BEIOUPATh HA OCHOBE KpOcc-Banuaanun. J{is onpeneneHus
ONTUMAJIFHOTO 3HAUYEHUs K 4acTO MCHONB3YeTCsl METOJ KPOCC-BaluAallii, KOTOPBIA MO3BOJISET
OIICHUTH KAYECTBO MOJICI Ha HE3aBUCUMBIX JIAHHBIX.

3. Kako#t anroput™ ucoab3yercs s ToucKa k Ommkaiimmx coceneit?

Anropurm bennmana-®opaa.

Aunroput™m JIeHKCTpBI.

AJNTOpUTM MOMCKA OJIMKANUIIINX COCENEH.

JKaanelil anroputM.

AnropuT™M TIOMCKa ONKAWIIMX COCENe HCHOIB3yeTcs sl MouMcKa K Omrkaimmx
coceneil B meroze k Ommkaiimx cocenei.

4. KakoBa CI0HOCTb aJrOpuTMa Mmoucka k Gimxaimmx coceneit?

O(n log n).

O(n).

O(log n).

O(n"2).

. CnoxxHocTs anroputma noucka k onmxaiimmx coceneii cocranser O(n log n), rme n —
KOJIMUECTBO NPUMEPOB B 00yyarolieM Habope.

5. KakuM 00pazoM MOXKHO HCMONb30BaTh MeTOJ k Ommkalmmx cocened Ui 3a1adyu
KJaccupuKanumn?

A. BriOpaTh k Ha 0OCHOBE MakCUMaNbHOTO paccTOSHUA 110 k Gmkaliimx coceqieil 1 OTHECTH
00BEKT K KJIacCy, KOTOpBIA HauboJsee yacTo BCTpeyaeTcs cpean k Ommkaimmx cocenet.

B. Hcnonw3oBate MeTon k Onmxaimnx cocenel TOMbKO AJS 3a71a4 PETPECCU.

C. BriOpatb k Ha 0OcCHOBE MUHHMMAaIBHOIO PacCTOSHUA /10 k Ommxkaiiiux coceneil u oTHeCTH
00BEKT K KJIacCy, KOTOPBIA Haubojee yacTo BCTpeyaeTcs cpeau k Ommkaimx cocenei.

D. Henb3ss ucnonb3oBath MeTOT K Ommkalmx coceer s 3a1auu KiaccuuKaIuu.

Jns 3amaum kinaccuuUKauu MeTo] Kk Ommkalmmx coceieil MOXHO HCIOJIb30BaTh
cienyromuMm obpa3oM: BbIOpaTh k HA OCHOBE MHHUMAJIBHOTO pacCTOsIHUSI 10 k Omkaitimmx
coceqeil 1 OTHECTH OOBEKT K KIIacCy, KOTOPBIi Hanbosee 4acTo BcTpeuaeTcs cpenu k Ommkaimmx
coceneil. KonnuectBo cocenelt k MokeT ObITh BHIOpaHO HAa OCHOBE KPOCC-BaJIMAIIMH WU JPYTHX
METOJIOB BBIOOpA ONTUMATBHOTO 3HAYCHHUSI.

6. Urto Takoe MeToz k Onmxaiinmux coceneii?

MeTto rpaiM€HTHOTO CITyCKa.

MeTo1 MAaIIMHHOTO O0YYEHUS JIUTSl KIIACCH(PUKAIIUU M PETPECCHH JTAHHBIX.

MeTo/1 BRIYUCIIEHUS CTATUCTUYECKUX TTOKa3aTenei.

Mertona onTuMu3anuu GyHKIHH.

Meton k Ommkaldmmx cocenei SBISETCS METOJOM MAIIMHHOTO OOYYeHHs IS
KJTAaCCHU(UKAIINU U PErPecCHy JaHHBIX. OH HCITOJIb3YeTCS JUIS TIPOTHO3UPOBAHUS KATCTOPHUU HITH
3HAUEHUs] HOBOTO MPUMEpPA Ha OCHOBE €0 CXOJICTBA C OJIMKANIIIMMU TPUMEpPaMH U3 00yJaroIero
Habopa.

7. Kakum o00pa3oM MOXHO YMEHBIIUTH BIUSHUE BBIOPOCOB HEMOCPEICTBEHHO IPHU
00y4eHUN MOJIENTM MAITUHHOTO OOYYEeHHST METOIOM K Omkaimmx coceneit?

A. Hcnonb30BaTh alrOpUTMBI KIACTEPU3AIUH IS ONIPEIEICHUS BBIOPOCOB U UCKITIOYCHHSI MX
u3 oOyyaroiiero Habopa.
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B. VYMeHbIIUTH 3HaYeHue k.
C. Hcnonp3oBaTh B3BEIIEHHBI MeTOn K OMMKAMIIMX cocenel, Ine BeC KaXIOro

Onmkaiiiiero cocena 3aBUCUT OT PACCTOSIHUS 10 HOBOTO MpUMeEpa.

D. Hcnonp3oBaTb METPUKH pAcCTOSIHMSA, YCTOMUMBBIE K  BBIOpOcaM, Hampumep,

MaHX3TTEHCKOE PACCTOSHUE.

Vcnonp30oBaHne METPUK PACCTOSHUS, YCTOHYMBBIX K BBIOpOCAaM, SIBISETCS OJHUM M3
Croco00OB yYMEHBIICHHsS BIUSHHUS BbIOpocoB B Merone k Ommkaimmx coceneil. Hampuwmep,
MaHX3TTEHCKOE PAaCCTOSIHUE YUUTHIBAET TOJIbKO PACCTOSIHUE 110 KayKJOW U3 OCEH, UTO AENAET €ro
MeHee YyBCTBUTEJIHBIM K BHIOpOCaM B OJIHOM U3 Oceil.

8. Kakum o6pa3om BbIOMparoTCs Beca AJisi B3BEHIEHHOT0 MeTo/ia k Ommkaiimmx cocenein?
Hcnonp3yeTcs pacCTOsHUE 0 KaXKI0ro OMKaiiiero cocena.

Hcnonb3yercst paccTOSIHUE 10 KaK0T0 OJMKaNIIIero coceia M UX KIIACChl.

3amaercs Bpy4yHYIO.

Hcnonb3yeTcst pacCTOSIHUE /10 KaKJ0T0 OJIVDKANIIIero coceia M X MOpsIKOBBIN HOMED.
Beca nys B3BemenHoro meroza k Ommkaimux coceneit MOryT ObITh BEIOpaHbl HA OCHOBE
paccTosHusL 10 Kaxaoro Onmwkaimiero cocena. Yem Ommke cocel K HOBOMY NpUMEpY, TeM
00JBIINIA BEC €My ITPUCBANBACTCS.

9. B yem 3axmrouaercs mpoOieMa MPOKISATHS PasMEPHOCTH B MeToze K Omkaimmx
cocenei?

A. VYBenuueHue pa3MEepHOCTU IPUBOJUT K YBEIMUEHHUIO OMIMOKHU MOJIETH.
B. IIpo6GieMa npokIsSTUS pa3MEPHOCTH HE OTHOCHUTCS K MeToay k Onmxkailimux cocenen.
C. VYBennyeHHe pa3MEPHOCTU NPUBOAUT K YBEIMYECHUIO YKCIa NPUMEPOB B 00ydaroleM

Habope.

D. VYBelnyeHHE pa3MEpPHOCTH MNPUBOAMT K YBEIMYEHUIO BPEMEHM IOMCKa OIM>KaWIInX
coceneil.

[Tpobnema npokIIATUS pa3MEPHOCTH B MeTo 1€ k ONMKalInX coceiel 3aKII0YaeTCs B TOM,
YTO C YBEJIWYEHHEM Pa3MEPHOCTH MPOCTPAHCTBA MPHU3HAKOB YBEIMUYMBACTCA O0BEM
IIPOCTPAHCTBA, YTO MPUBOAMT K Pa3peKEHHOCTH 00ydYarollero Habopa M yBEIMUYEHUIO BPEMEHU
noucka OJKalmx coceneil.

10. KakoBa MakcuMallbHasi TOYHOCTb, KOTOPYIO MOXHO JTOCTUYb C MOMOLIbI0 MeTona k
OMKaNIIMX coceneit?

A. TodHOCTH HE OrpaHHUYECHA.
B. 50%.
C. 90%.
D. 70%.

Kmroun: 1 D; 2A;3C;4A;5C;6B;7D; 8 A;9D; 10 A.

Nudopmanus o paspadorunkax
Bbponep Banentuna UropesHa - kanauaar ¢us.-mMar. HayK, JOLEHT Kadeapbl TEOpUH
BeposATHOCTEN U Marematuyeckout cratuctuku UTIMKH TI'Y
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