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Bonpocbl HTOrOBOIo0 3K3aMeHa 1Mo KypCy
«AHTE/VIEKTYAJbHbINA AHAJIU3 TAHHBIX))

OmnpeneneHue  MHTEUIEKTYaJIbHOTO  aHalnW3a JaHHbIX. ONUIIKMTE, 4YTO TaKoe
MHTEJUICKTYalIbHbIH aHanu3 nanHbix (Data Mining) u B yém 3akiroyaeTcsi ero OTINYHUE OT
TPaJULMOHHON CTaTUCTUYECKOH 00paboTKy.

[TpuBenuTe KOHKpETHBIE MpPUMEpHI MpUMeHeHus: MeronoB Data Mining B pasimmyHbIX
oTpaciasx (MapKeTHHI, MeIuIUHa, (PUHAHCBI M Jp.) W IOACHUTE BHITOAY OT UX
HCIIOJIb30BaHUS.

Knaccupukanus tunoB gaHHbX. Kakue CymecTByrOT OCHOBHBIE THIIBI JaHHBIX
(HOMUHAaNbHbIE, IOPSAKOBBIE, UHTEPBAJIbHBIE, OTHOCUTENBHBIE) U B YEM UX pa3Indus IPU
aHanusze?

B uém paznuume Mexay ABYMEPHBIMU M MHOTOMEpHbIMH HaOopamu naHHbIX? Kakue
JIONIOJTHUTENbHBIE CII0)KHOCTH BO3HUKAIOT ITPH paboTe C MHOTOMEPHBIMH HabopaMu?
OcHOBHbIE KpUTEpUM KauyecTBO JAaHHbIX. Kakue acnekTel (TOYHOCTb, IOJHOTA,
COIJIACOBAHHOCTH U T. [I.) ONPENENSIOT KaYeCTBO JaHHBIX U II0YEMY 3TO BaXKHO?

Kakue MeTpuku uin MeTobl MO3BOJISIOT OLIEHUTh KAUECTBO JIaHHBIX B PEaIbHOM IPOEKTE
(Hanmpumep, IPOLEHT MPOITYCKOB, AyOJIUKAThI U T. 11.)?

Kakue 3a1aun (ouncTka, MHTErpanus, npeodpa3zoBaHue, COKpallleHHEe) peLIatoTCs Ha 3Tale
MpeABaAPUTEIILHON 00pa0OTKH U TOYeMY UMEHHO OHH Ba)KHBI?

Mertoabl OYMCTKH AaHHBIX. ONUIIMTE HECKOJbKO MOJXOM0B K 00paboTKe MPOIyCKOB M
nyOnMKaTOB JAHHBIX (yAaJeHHUE, 3all0JIHEHUE CPEJHUMHU 3HAUEHUSMH, UCIOJb30BaHUE
aJITOPUTMOB BOCCTAHOBJICHHS).

OOmbscHUTe pasHUIly MKy HopManu3anued (Min-Max, Z-Score) u cranmapTh3aiuei
naHHbIX. Korya u 3auemM ux npumeHstor?

Uro Takoe AMCKpeTH3alus M KaK OHAa IIOMOTaeT IMpH MCIOJIb30BAaHUM aJITOPUTMOB
KJ1accu(UKaLMU U accoranun?

OO0bscHUTE, B KaKUX CIy4asx TpedyeTcss OuHapu3anys Ipu3HaKoB, U IPUBEINUTE IPUMEPHI
peanbHBIX CUTYAIHil, KOTJa 3TO YMECTHO.

Br16op onTuManbHBIX METOAOB IpenBapuTesbHON 00padoTku. Kakue ¢axTopsl BIUSAIOT
Ha BBIOOP METOJIOB IPEIBAPUTENIbHON 00paOOTKH B KOHKPETHOM MPOEKTE (HarpuMep, TUI
JAaHHBIX, aJITOPUTMBbI, METPUKHU KadecTBa)?

Onummre 1enb U OCHOBHBIE 3aJaudl MccienoBaTelbckoro aHanusa gaHHblx (EDA -
Exploratory Data Analysis) u ero otiinune oT (PMHAIBHBIX ITAOB MOJCTUPOBAHHUSI.
I'papuueckue meroasl Buzyanuzanuu. HazoBute 3—4 pacnpocTpaHEHHBIX rpaduyeckux
merona (ructorpammsl, boxplot, scatter plot u T. 1.) U onumMTe, KAK OHU TTOMOTAIOT
MOHATH CTPYKTYPY JIaHHBIX.

Kak Bu3yanmuzaims ¥ CTaTUCTHYECKHWE MeTonbl (Hampumep, boxplot) momorator
O0OHapy>KUTh BHIOPOCHI U AHOMAJIUH B JTAHHBIX ?

Koppemsaunonnsiii ananmms. Kak MOXKHO HCIIONB30BaTh KOPPEISLUMOHHBIE MaTpULBI U
JMarpaMMbl PacCesTHUS JUIsl TOHUMaHUS B3aUMOCBSI3€ MeX Ty TpU3HaKaMu?

BemBogsr Ha ocHoBe EDA  (Exploratory Data Analysis). Kak pesymbrar
uccIe0BaTeIbcKOro anainu3a JaHHeix (EDA) Biusier Ha BHIOOpP JambHEHIINX METOIOB
MOJIETTUPOBAHUS M HA KOPPEKTUPOBKY UCXOJIHBIX TUIIOTE3?
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[lonsiTue  koHTponupyemoro  oOyuyeHus. OOBsICHHTE, UYTO [OHUMAeTCs IOJ
KOHTpoJIMpyeMbIM oOyueHueM (supervised learning). KakoBa kiroueBasi 1eib 3TOrO
noaxona?

Tunnynable 3amaunm  kinaccuukanuu. [IpuBenure mTpUMEpbl  TUNUYHBIX — 3a/a4
KJ1acCU(pUKALUU U OOBSICHUTE, B UYEM 3aKJIFOUAETCS UX aKTyaIbHOCTb.

[lepeuncnnte OCHOBHBIE KIIACCHYECKUE AITOPUTMBI KiacCu(UKauu (IepeBbs PELICHUH,
k-NN (k-0mrskaiiinnx cocezieii) u T. 1I.) U KOPOTKO OXapaKTEPU3yHTe UX 0COOEHHOCTH.
Baxnocts pa3buenuss Ha oOydenue u TtecT. Kak MNpaBUIBHO [ENWUTh JAaHHBIE Ha
00y4aroIyto ¥ TECTOBYIO BBIOOPKHU MPH CO3JaHUK MOeNel Kiaccuuramn?

Kak paboraer anroputM MOCTPOCHHS JepeBa pelieHui? B uéM KIO4eBON CMBICT
MOILIarOBOT0 Pa30UEeHUs TPU3HAKOB?

Kpurepun paznenenus. O0bsiCHUTE, KaK pacCUUTHIBAIOTCS UHAECKC /)kunu u sHTpomnus. B
4éM NMPUHIUNHNAIbHAS Pa3HUIIA B UX MOJX0AaX K OLIEHKE «HEOTHOPOJIHOCTI?

O0peska aepesa (pruning). Yro takoe oOpe3ka aepesa (mpepes3ka v MoCTIpepeska) U Kak
OHa BIUSIET HA MepeodyyeHue?

ba3zoBble METPHKHM MPOM3BOJUTEILHOCTH. YTO O3HAYalOT TOYHOCTH (@ccuracy),
npenu3noHHOCTh (precision), or3eis (recall) u F1-mepa? Kak onu Beaucistorces?

Kaxk crpoutcs ROC-kpuBas u uto o3Hauaer momiaas mojg ROC-kpusoit (AUC)?
Meroasl nepekpéctHoii mpoBepku (cross-validation). B uém cyts k-fold cross-validation
(mepexp&cTHO POBEPKH) U TMOYEMY MEpeKPECTHAS MPOBEPKA BayKHA JUIsl 00JIee TOUHOM
OLICHKHU MOJeIu?

bananc mexnmy pasHeiMH MeTpukamu. Kak u moyemy BBIOOpD METPUKH 3aBHCHT OT
crenuduKy 3a7a4u (HanpuMmep, MEAUIIMHCKAs TUarHOCTUKA U (GuiIbTpanus crnama)?
Kakwne mpo6iemMbl MOTYT BO3HHKHYTh, €CJTH BEIOMPATh TOJIBKO OAHY METPHKY (Harmpumep,
TOJIKO TOYHOCTh) U UTHOPUPOBATh OCTaIbHbIE?

AnroputMmbl ¢popMupoBanus npaswi. Kak B 00mux yeprax GopMUPYIOTCS TpaBUiia JJis
KJ1accu(UKaToOpoB (IOUCK I1a0JIOHOB, JKaAHbIE AITOPUTMBI U T. 1.)?

Kak moxHO npeo6pa3oBaTh JepeBO pelieHni B Ha0op MpaBUJl U 3a4€M ITO JeN1aTh?
baiiecoBckas ¢popmyna u ycinoBHas BeposTHOCTh. Kak ucnons3yercs gpopmyia baiieca B
knaccudurarope Haus baitec (Naive Bayes)?

B uém 3akirouaercs «HauBHOe» momyiieHne anroputma Haus Baiiec (Naive Bayes) u
[I0OYEMY OHO MHOTJIa OKa3bIBaeTcs BecbMa 3 (HEKTUBHBIM?

Pasnuunsie mogenu Haus Baiiec (Naive Bayes). Kakue cyiiecTByroT BapiHaHThl HAMBHBIX
0aifleCOBCKUX KJIACCU(PUKATOPOB (TrayCCOBCKHM, MyJIbTUHOMHUAIBHBIN U T. [I.) U TJI€ OHU
IIPUMEHSIIOTCS ?

[Mpaktrueckue npumenennst Haur baiiec (Naive Bayes). [IpuBenute peanbHbIi Tpumep
3ajaun (Hampumep, (uibTpanus cnama), rae meron Haus baitec ngaér xopomme
pe3yNbTaThI.

Orpannuenus u HenocrtaTku Haus Baiiec (Naive Bayes). B kakux cinyuasx Naive Bayes
MOJKET JaTh HEBEPHBIE PE3YJIbTAThl U MOYeMy?

OcnoBnas unest K-NN. Kakos npunnumn padotsr K-0mmkaiimux cocezeii (K-NN) B 3amaue
KJIaccupuKamum?

Bri6op metpuku paccrosnus. Kakue MeTpuku paccTostHus (€BKJINI0BO, MAaHXITTEHCKOE U
T. 1.) Haubosee 4acto mpumeHstoTes B K-Ommkaitmmx coceneit (k-NN) u B uém ux
ocoOeHHOoCTH?
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Bri6op ontumansHoro K B K-6mmkaiimux coceneit (K-NN). Kak Biuset BIOOp mapamerpa
k Ha xadecTBO KilacCU(UKALUHU U KaK €ro MoaAOuparTh?

[ToyeMy Ba)kHO HOpPMAJIM30BaTh MPHU3HAKU TEpe]] MPUMEHEeHHEeM K-Ommkaimx coceneit
(k-NN) 1 xak 3TO BIHsET Ha PE3yJIbTAT?

IMpeumymiectBa u Hemoctatku K-ommwkaitmux cocemeir (K-NN). O6bsicHuTe, B Kakux
curyarusix K-NN a¢ddexTrBeH, a B KaKux — He 04€Hb. Y YUTHIBAUTE KaK BHIYUCIUTEIBHYIO
CIIO’)KHOCTB, TaK U TOYHOCTb.

Mogpens nepcentpona. Kak ycTpoeH nepcenTpoH B MpoCTEiIeM BU/E U KaK BBITOIHIETCS
o0y4yeHHe MyTEM KOPPEKTUPOBKU BECOB?

MHorocinoiiHast HelipoHHas ceTb. UTo Takoe MHOTOCII0MHBIN nepcenTpoH (MLP) u kakyro
POJIb UTPAIOT CKPBITHIE CIIOU TPH 00y4YEeHUU?

ITporiecc obpatHOro pacmpoctpanenust ommbOku (backpropagation). OObsicHUTE, Kak
peanusyercs anroputMm backpropagation u mouemy oH 3hdekTHBeH IS 00ydYCHHUS
II1yOOKUX CETEH.

Poib ¢hyHKIIMY aKTHBAIMK B UCKYCCTBEHHBIX HEHPOHHBIX CETSAX. 3a4eM HYXHbI ()YHKIIUU
axtuBaiu (Sigmoid, ReLU, Tanh u ap.) u kak ux BeIOOp BiiMsieT Ha 00y4YeHue?
Tennennuu riryookoro oOydeHus. Ha3oBUTE COBpeMEHHbBIC HANPABICHUS Pa3BUTHS
rinyOokux HerpoHHbIX cereit (ResNet, Transformers u 1. 1.) U KpaTKo ONUILUTE OJHY W3
HUX.

OcHOBHas HJiesl MallIMHBI OMOPHBIX BeKTOpoB (SVM). KakoB npuHIUN KilacCU(pHUKALNH B
MaIlllHaX OMIOPHBIX BEKTOPOB C TOUKU 3PEHUS] MAKCUMHU3AIMU «3a30pa» (margin)?
Meronst siapa (kernel trick). Uro Takoe «sapo» B MalIMHbI OMOPHBIX BeKTOpoB (SVM) 1
KaK OHO TI03BOJISICT PENIaTh HETMHEWHBIC 3a7auu KilacCH(HUKaImu?

Tunetl saep B SVM (mammua onopHbIX BeKTOpoB). [lepednciute pacrnpocTpaHEHHbBIC
TUMBl saep (nMuHelHoe, monuHOMuanbHoe, RBF u T. 1.) u moschHuTe, kKak BBHIOpATh
MOJXO/IS11Iee B KOHKPETHOM 3a/1a4e.

OOBsICHUTE JTHHEHHBIC U HeMHHEHHbIE aaropuT™Mbl SVM (MalinHa OMmopHBIX BEKTOPOB) U
ux paziauuus. [[puBeuTe npruMep UX MPUMEHEHHUS B PEaTbHBIX KM3HEHHBIX 3a1a4ax.

Yro Takoe aHcamOJeBbIe METO/BI U MTOYEMY O0OBEINHEHHE HECKOIBKHUX CIa0bIX MOeeH
MOJKET MPUBECTH K O0JIee BHICOKOH TOYHOCTH?

Kak pab6oraer meron Garrunra (Bagging) u mouemy ciyuaitnsiii sec (Random Forest)
CUMTAETCS OJJHAM M3 JIYUIIHX eTr0 MPHUMEPOB?

B uém mpunmmnuansHoe ormnmume Oyctuhra (Boosting) ot 6srrunra (Bagging)? Kak
M3MEHSIOTCS «BECa» MPUMEPOB B Mpoliecce 00yueHus?

Omnuinte OCHOBHBIE Hieu ciydaitHoro neca (Random Forest). Kakue mnapamerpsr
0COOEHHO Ba)KHBI NMPU 00YUEHUH (UHCIIO IePEBbEB, IITyOUHA IEPEeBLEB U Ip.)?7

Kaxk dpopmupyercs urorosas kommnosunus B AdaBoost, 1 B 4éM 0cOOCHHOCT OOHOBJICHHS
BECOB 00BEKTOB KJ1accuUKaIum?

Yro noHUMaeTcs 1oJ1 HecOaTaHCHPOBAHHOCTHIO KJIACCOB U TOYEMY 3TO YCIOKHSIET 3a/1a4y
KJIaccupukanum?

[lepeuncnuTe HECKOJBKO IMOIXOMOB K pabore ¢ HecOallaHCHPOBAHHBIMHU JIaHHBIMH
(oversampling, undersampling, SMOTE u T. 11.) 1 KpaTko OXapakTepU3yHTe UX.
[TpuBenuTe mpuMep peanbHOW 00acTh (Harpumep, OOHapyKEHHE MOIIIEHHHYECTBA), T/Ie
MMEEeT MECTO CHIIbHBIN nucbananc kinaccoB. Kak Tam permaercst mpoGiema?

OOyuenue 0e3 yuurens (Unsupervised learning). Yem kiactepu3ariysi OTIIMYAETCS OT 3a/1a4
kiaccuukanuu (KoHTpoupyeMoro o0yuenus)? [IpuBennTe KOHIENTyalbHBIE TPHUMEPHI.
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3amaun W 1eNM KJIACTepH3allH. 3a4eM HYXHO pa30MBaTh OOBEKTHI Ha KIACTEPHI?
HazoBuTe MUHUMYM TpH MPAaKTUYECKHUE 33/1a4H, IJI€ 3TO MOJIC3HO.

KakoBbl OCHOBHBIC THIIBI KjacTepu3anuu (pa3OueHue Ha rpynmbl (Ha OCHOBE
LEHTPOMJIOB), UepapXUYECcKasi, IUIOTHOCTHAs)? B 4éM ux pa3iuune Ha KOHIENTYaJIbHOM
ypoBHE?

Kpurepun «kadectBa» kiactepa. Kakue KpuTepuu ¥ METPUKHU (BHYTPCHHHE, BHEIIHHE,
CHJIYST U T. JI.) UCHOJB3YIOTCS, YTOOBI MOHSATH, XOPOLIO JIW OOBEKTHI pa3/elicHbl Ha
KJ1acTepsbl?

Anroputm K-cpenaux (k-means). Kak momaroso padoraer aaroput™ K-means, HadunHas
C MHUIMAIN3AIMY [ICHTPOUIOB U 3aKaHYMBAsi OCTAHOBKOW ajiropuT™a’?

Bri6op umcna kiaacrepoB K B anropurma k-means (K-cpeanux). Kakue meronsr (elbow
method, silhouette score) momoraroT onpenenuTh ONTUMATLHOE KOJUIECTBO KJIACTEPOB?
KakoBa BbuuciutenbHas cioxHocth K-means (K-cpemnux) u kakue (hakTopsl MOTYT
NPEISTCTBOBATH OBICTPON CXOAUMOCTH?

Mepbi paccrosaust B k-means (K-cpeanunx). ITouemy 4acTo HCIOIB3YeTCsS €BKJIHMIOBO
paccrosiHre? MOXKHO JIM IPUMEHSITh IPYTYEO METPUKY M KaK 3TO MOBIIUSIET HA aJITOPUTM?
Orpanunuenus kK-means (K-cpeanunx). B kakux cirydasix K-means moxo paboraet (mpumep:
He c(hepruyecKue KJIacTephbl) U KaKUe €CTh aJbTePHATUBHI?

Onummre pasinuyusi MEXAy arjoMepaTUBHOW W UEPapXUYCCKHU-Pa3IEIISIONICH
(muBH3MBHOW) KIacTepu3anueil. Kak BEIOMpaeTcs cTpaTerus CIUSHUS/Pa3IeICHAs?
Meroast ces3u (linkage) B wepapxudueckoil Kiactepu3anud. B 4éM pasHHUIIA MEXKIy
oauHOYHO# (Single), monHoi (complete) u cpeaneii (average) cesi3pio? Kak 3to Biausiet Ha
dbopmy kmacrepoB?

[MocTpoeHue aeHApOrpaMMbI B HEPapXUUECKOM Kilactepu3anuu. Kak WHTeprnpeTupoBarh
ACHAPOTpaMMY U Ha KaKOM JTarle MPUHUMAETCS PEIICHHE O KOJTMYECTBE KIIacTepOB?

Kak mepapxudeckue MeTO/Ibl KIACTEPH3AIMU PearupyroT Ha mryMoBbie Touku? EcTh yn
BCTPOCHHBIC MEXaHU3MBI «3aLUTHD»?

B kakux cuTyanmsx mepapxudeckas KJIacTepH3allus MOXKET JaTh JIydllee PEHICHUE, YeM
k-means (K-cpeauux)?

Kak paboraer amroputm DBSCAN? OObsicHUTE MOHATHS «EPS» (AMCHIIOH), «MINPtSy»
(MUHHMAaJIbHBIE TOYKH), «COre Points» (ocHOBHBIE TOYKH), «border points» (rpaHuyHbIC
TOYKH) U «NOISe POINtS» IyMOBbIEC TOUKH.

Brisnenue nryma u BeiopocoB. ITouemy DBSCAN criocobeH BbLAETATH BBIOPOCH Kak
OT/IeIbHBIC OOBEKTHI M IOYEMY ATO MPEUMYIIECTBO 10 CpaBHEHHIO ¢ K-means?

Kak ¢dopmanusyercs wuaes OOCTH)KUMOCTH M CBS3HOCTH 1O IUIOTHOCTH (density
reachability u density connectivity) B MmeTomax Ki1acTepu3aiiis Ha OCHOBE TIOTHOCTH. ?
Bei6op mapamerpoB DBSCAN. Kak BbiOpaTh mapameTpsl €pS (dmcuiioH) u MInPts
(MUHMMAaJbHBIC TOYKH), Ha ipakTHKe? Ha30BUTE XOTs ObI /1Ba METO/IA MJIH IBPUCTUKH.
ITmocet u muHycst DBSCAN. B kakux cinyuasx DBSCAN okasbiBaetcs Oonee
3 PEKTUBHBIM, YeM JIPYTHUE METObI, U B YEM €r0 OrpaHHUYCHHUS?

Yro Takoe yacto Bcrpevaronuecs (frequent) vabopsr anementos? [IpuBeante npumep u3
posunuHoi Toprosiu (Market basket analysis).

Kak paGoraer amroput™m Apriori: KakoBO OCHOBHOE CBOMCTBO JJIsI YMCHBIICHUS
MIPOCTPAHCTBA IMOUCKA?

Metpuku oOmeHkH TmpaBwi. [IOSCHUTE CMBICI METPUK «IOJJICpPXKKa»  (Support),
«yBepenHocTh» (confidence) u «moapém» (lift) B anamu3se acconmaruii.



81. HazoBuTe mTpuMephl  HUCIOJIB30BaHUS  ACCOLMATHBHBIX TPABWI B  HHIYCTPUHU
(pexomeHaTenbHbIC cUCTeMBbI, Cross-selling u T. 1.).

82. Kakue ecTb OrpaHHuYCHHs Yy KIACCHUECKOro ainropurMa APriori u kakue crnocoObl
ynyuaritenus (FP-Growth, Eclat) cymectyror?

83. Kakue ximtoueBbie (hakTophl (pa3Mep JaHHBIX, THIT 33J1a4H, JOCTYIHBIC PECypChl U T. II.)
HY>KHO YYUTBIBATh IIPH BEIOOpE aJTOpUTMa HHTEIUIEKTYAIBHOTO aHAJIN3a TaHHBIX?

84. Cpasuenne konTposmpyemoro (supervised learning) u HEKOHTPOJIUPYEMOrO OOYYEHHUS
(unsupervised learning). I[lpuBeauTe npuUMepbl CUTyalMid, KOTJa JIydlle NPUMEHSTH
KOHTPOJIMPYEMbIC METObI, H KOTJIa — HEKOHTPOJIUPYEMBIE.

85. Bo3aMOXXHO 7M1 KOMOMHHMPOBAaTH METOJbI KJIACCH(PHKAIMK U KJIACTEPU3ALUN B OIHOM
npoekte? [IpuBequTe MpUMep TaKOro MOIX0Aa U OOBSICHUTE BBITOJIBL.

86. IIpakTnueckoe 3aganue: CripoeKTUPyITe MOJIENb IEpeBa PEILICHUI HA OCHOBE
CII/IYIOIIETO Habopa TaHHBIX U OOBSICHUTE METOJ] IIOCTPOCHUS MOJICITH.

Ha0op nannbix:

ID Bospacr Joxona CryneHT erIEHTHbIH Kynurs
peiiTHHT KOMIIbIOTEP
1 <=30 Bricokuit Her CnpaBeyiuBbIi Her
2 <=30 Bricokuit Her OTIMYHBIN Her
3 31-40 Beicoknii Her CrnpaBenyiuBblil Ja
4 > 40 Cepennna Her CnpaBeyiuBbIi Ha
5 > 40 Huszkuit Ha CnpaBennuBbIi Ha

87. llpakTHueckoe 3aganue: BolnonHuTh Hepapxudeckyro knacrepuzanuio (MIN, MAX,
Average, Centroid) Ha ocHOBe ciefyroliero Habopa JaHHbIX (B rpaduyeckoit popme) u
OOBSCHUTH METOJI TOCTPOEHUS MOJIENIA Ha OCHOBE MEPapXHUECKON KITaCTepU3aIliH.
Ha0op nannbIx:

ID X Y
1 1.0 1,5
2 1,5 1,8
3 5.0 8.0
4 8.0 8.0
5 1.0 0,6

88. IlpakTnueckoe 3aapanue: Pa3padoraiiTe CTpyKTypy MOJENH CIy4aifHOTO Jieca Ha OCHOBE
clenyroiiero Habopa JaHHBIX U 00BSICHUTE METOJ] ITOCTPOSHUS MOJICIH.
HaOop nannbIx:

ID Featurel Feature2 Label
1 2,5 0,5 0
2 3.0 1.5 1
3 2.0 2.0 0
4 3,5 3.0 1
5 1,5 0,5 0




89. IlpakTnueckoe 3ananue: CripoekTupoBarh jiepeBo pemenuii (Decision Tree) Ha ocHOBE
clIeyroIero Habopa JaHHBIX U 00BSICHUTH METOJ] TIOCTPOCHHS MOJICIM Ha OCHOBE JiepeBa
peLICHHUIA.

Ha0op nanubIx:

Ne | IToa Bospacr | loxon Kynurt
3TO

1 Mysxckoit | 25 Bricokuii Ha

2 Kenckuit | 30 Cepennna Hert

3 Mysxkckoit | 35 Huzkuii Her

4 Kenckuii | 45 Bricokuii Ja

5 Mysxkckoit | 40 Cepenuna Ha

90. IlpakTH4eckoe 3axanmne: Brinonnute nepapxudeckyro knacrepusanuio (MIN, MAX,
Average, Centroid) Ha OCHOBE ClIeAyIOIIEro Habopa JaHHBIX U OOBSICHUTE, KaK
MMOCTPOUTH MOJICTIb.

Ha6op nanupIx:

Ne X Ja
1 1.0 2.0
2 2,5 4,5
3 3.0 6.0
4 8.0 8,5
5 1,5 0,8

91. llpakTHyeckoe 3aaanue: PazpaboraiiTe CTPyKTypy MOJENH AJIsl TIOCTPOSHUS aIropuT™Ma
CJIy4alfHOTO Jieca Ha OCHOBE CJIEAYIOIIET0 Ha00pa JaHHBIX U OOBSICHUTE METOT
MIOCTPOEHUS MOJEIIN.

Ha0op nanubIx:

Ne | Hpusnakl | lIpusuk2 | Kaace
1 1.0 3,5 0

2 2.0 2.0 1

3 3,5 1,5 1

4 4.0 3.0 0

5 5.0 2,5 1

92. IlpakTuueckoe 3axanue: Co3maiite 1epeBO peIICHU Ha OCHOBE CIICAYIOIIET0 Habopa
TAHHBIX U 00BSICHUTE, KaK MOCTPOUTH MOJEITb.
HaOop nannbIx:

Ne Tun OnebIT 3apnuara | IloBbienune
padoThbI
1 Menekep 5 Bricokuii Ha
2 Wuxenep 3 Cepenuna Her
3 TexHuk 2 Huszkuit Her
4 Wuxenep 8 Boicokuii Ha
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93. IlpakTH4ecKoe 3a/IaHNe: BHIIIOJHUTH HEPAPXUUECKYIO KIACTEPU3ALMIO HA OCHOBE
ClIelyIOIIero Habopa JaHHBIX U OOBSCHUTH METOJ] IOCTPOSHHSI MOJEIIH.

Ha0op nannbix:

Ne X Y
1 1.2 0,9
2 2,8 34
3 3.0 5.0
4 6.0 7,5
5 0,5 1.0

94. IlpakTuueckoe 3aaanue: [loctpoiiTe Mozenb AepeBa pelIeHH Ha OCHOBE CJIEIYIOIIETO
HaOopa TaHHBIX U 00BSICHUTE METOJI IOCTPOCHHS MOJICITH.

Ha6op nanupIx:

Ne | Ok3amenl | Ok3amen2 | Ilpomen
1 25 20000 Her
2 34 45000 Ja
3 29 32000 Her
4 45 50000 Ja
5 39 30000 Her

95. IlpakTH4ecKkoe 3aaHue: Pa3paboTaTh ATOPUTM CIy4aHOTO Jieca Ha OCHOBE
CIJIelyIOIIEro Habopa JaHHBIX U OOBSCHUTH METOJ] IIOCTPOSHHS MOJEIIH.

Ha0op nannbix:

Ne | Ok3amenl | Ox3amen2 | Ilpomen
1 85 78 Ha
2 52 61 Her
3 89 92 Ja
4 55 45 Her
5 72 81 a

96. IlpakTH4eckoe 3axanne: BrinonHure nepapxudeckyro knacrepusanuio (MIN, MAX,
Average, Centroid) Ha OCHOBE CIIEIyIONIET0 HA0Opa JaHHBIX U OOBSICHUTE, KaK

MOCTPOUTH MOACIIb.

HaOop nannbIx:

Ne X Yy
1 1.2 23
2 1,5 2,7
3 5.0 7.0
4 7,8 8.1
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97. IlpakTHueckoe 3aanue: Pazpadoraiite arOpuT™ CIy4aifHOTO Jieca Ha OCHOBE
cienyroiiero Habopa JaHHBIX U 00BSICHUTE, KaK IIOCTPOUTH MOJIEIb.
Ha0op nannbix:

1D Featurel Featurel Featurel Target
1 3.0 2,5 1,8 0
2 2,8 3,5 1,5 1
3 4.0 4.0 2,5 1
4 3.2 2,8 1.0 0
5 4,5 4.1 2,8 1

98. IlpakTHyeckoe 3axanue: [locTpoiiTe MaTpuily pacCTOSIHUI AJI1 HepapXUUECKOn
KJIaCTepH3aIMy Ha OCHOBE CIIEIYIOIIEro Habopa JaHHBIX M YKaKUTE METOJ CBSI3U
(eMMHUYHBIH, TIOJIHBII) U OOBSICHUTE METOJ MOCTPOCHUS MOJIEIIH.

Ha0op nannbix:

ID X Y
1 2 4
2 6 8
3 4 2
4 8 6
5 5 7

99. llpakTHyeckoe 3aaanue: PazpaboraiiTe MOJeNb A MOCTPOSHUS aITOPUTMA
CIIy4alfHOTO Jieca Ha OCHOBE CJIEAYIOIIET0 Ha0opa JaHHBIX U OOBICHUTE METOT
IIOCTPOEHUS MOJEIIN.

Ha0op nanubIx:

ID Featurel Feature2 Label
1 1,5 0,5 0
2 3.0 1,5 1
3 2.0 2.0 0
4 4.0 3.0 1
5 5.0 4.5 1

100. IIpakTuyeckoe 3aiaHue: BHIIOJIHUTH HEPAPXUUECKYIO KIIACTEPU3ALINIO HA OCHOBE
CIeayroIIero Habopa JaHHBIX H OOBSCHUTH METOJl TOCTPOCHHS MOJICTIH.
Ha0op nanubix:

D X Y
1 12 0,9
2 2.8 34
3 3.0 5.0
4 6.0 75
5 0,5 1.0




Buumanue cryaeHtam!

Hcnonb3oBaHne MOOUIBHBIX TENEe()OHOB, MIIAHIIIETOB, HOYTOYKOB, «ILIAPTajok» U
JIPYTUX BCIIOMOTATENIbHBIX YCTPOMCTB BO BpEMsI HTOIOBOM IIPOBEPKU CTPOIO
3anpemieHo.  CTyIEHTbI,  IONBITABIIMECS  BOCIOJbB30BAaTbCs  MOJOOHBIMU
YCTpONCTBAMH, OyIyT HEMEAJIEHHO OTCTPAHEHBI OT IK3aMEHa.

HpOCHM BaC THIATCJIbHO ITOATOTOBUTHCA K 3K3aMCHAIIMOHHBIM BOIIPOCAM 3apaHCC.

KoHcynbTamus mo BCeM HESICHBIM BOINPOCAaM KOHTPOJBHBIX 3aJaHUil COCTOUTCS
13 sauBaps 2025 roga B 13:00 B ayauropuu ®-704. [IpuHATH yyacTHEe MOXKET
JH000M KeTaroLuil.



