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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma qucuuruinabl (Moayisi) «Machine Learning (MammnHOe 00ydeHue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEPHbIE  HaykH, Ipo¢wib MamuHHoe O00y4yeHue, YTBEpXKIEHHBIH IMPUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®eneparu Ne 810 ot 23.08.2017
roja.

Wzyuenne mucuuruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CTYAECHTaM HayuduTbCs pa3pabaTbiBaTh MOJEIH, CIIOCOOHBIE aHAIU3UPOBaTh OOJBIINE OOBEMBI
JAHHBIX U JeJaTh MpeACcKa3aHus, YTO HAXOIUT NPUMEHEHHE B Pa3InYHbBIX oTpaciiax. Kpome Toro,
3HaHUE METO/I0B MALIMHHOI0 00yUYEeHMsI CIIOCOOCTBYET aBTOMATH3ALMH IPOLIECCOB U YIYUIIEHUIO
IIPUHATUSA PELICHUM.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIIaH 110 MPOTrpaMMe MOITOTOBKH
maructparypsl o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
MamuHHOe 00y4eHre 1 BXOIUT B 00s13aTenbHyI0 yacTh bioka 1.

Jucnunnuna (Moaynb) uzydaercsa Ha 1 kypce B 1 cemectpe.

Heap u3yyeHuss AUCHUNIMHBI (MOIYJIs1): (OPMUPOBAHUE y CTYJICHTOB TEOPETHYECKUX
3HAHUHU U IMPAKTUYCCKHUX HABBIKOB 11O OCHOBAM MAIIMHHOTO O6y‘I€HI/I$I, OBJIAICHUC CTYyACHTaAMU
MHCTPYMEHTApHEM, MOJCISIMH W METOJaM{ MAalIMHHOTO OOYYeHHs, a TaKkXkKe NpUuoOpeTeHue
HaBBIKOB HccienoBarens MaHHbIX (data scientist) m pa3paOoTyMika MaTEeMaTHYECKHX MOJEIIEH,
METOJIOB U aJITOPUTMOB aHAJIHM3a JAHHBIX.

3agaun u3y4yeHHus AUCHUTLIHHBI (MOAYJIs):

— IIOHMMaHHe KJIIOYEBbIX MOHATUH M TEPMUHOB (Hampumep, oOydaromas U TecToBas

BbIOOpPKH, NTepeoO0yUueHue, peryisapusanus);

— 3HaHHUE PA3JINYHBIX TUIIOB MAIIMHHOTO 00yueHus (oOyueHue ¢ yunrtenem, ooydeHue 0e3
yuuTens, 00y4eHue ¢ MOJKPEIICHUEM);

— 3HaHUE OCHOBHBIX AJITOPUTMOB MAIIMHHOTO OOy4YeHUs (JIMHEWHbIE MOJEIH, JIEpPEBbs
peleHuii, ancaMOJIu Moiesiel, HeMpOHHBIE CeTH U Ip.);

— IOHMMaHHe MPUHIIMIIOB Pa0OTHI AITOPUTMOB M MX IPUMEHUMOCTH K Pa3IMYHBIM THIIAM
JTAHHBIX;

— H3YyYEHHE METOJIOB OLIEHKHM MPOU3BOAMTENBHOCTU Mojeneil (TOYHOCTh, MmojHoTa, F-
mepa, ROC-AUC u np.);

— 3HaHHUE NPUHIUIIOB KPOCC-BAMAAMH U HACTPOEK TUIIepIapaMeTpoB;

— O3HAKOMJIEHUE C MOMYJISIPHBIMU OMOTMOTEKaMHU JJIsi MAIIMHHOTO 00y4eHus (Hampumep,
Scikit-Learn, TensorFlow, Keras, PyTorch);

—  3HaHHME OCHOB padOoTHI C SI3bIKOM ITporpaMmmupoBanus Python u ero Oubnuorexamu Jist
pabotsl ¢ nanaeiMu (NumPy, Pandas, Matplotlib);

— yMeHHue cobuparb, OYMIIATH U Mpe100padaThIBaTh JaHHbIE JUI1 MAIIMHHOTO O0Y4eHUs;

— CHOCOOHOCTh BU3YaJM3UPOBaTh JaHHbIE JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
aHOMAJIMI; yMEHHE BBIOUPATh U IPUMEHSATH MOIXOASIIIE aITOPUTMbI MAIIIMHHOTO 00yUYSHUS JJIs
peleHnss KOHKPETHBIX 3a/1a4;

— CrnocoOHOCTh HaCTpauBaTh TUIEpIIapaMeTphbl MOZIENIEH U MPOBOJIUTH X OLICHKY;

— yMEHHUE MHTEepPIIPETUPOBATh PE3YyIbTaThl PA0OOTHI MOJENEH U A€TaTh BBIBOABI HA OCHOBE
HOJIyYEHHBIX JIaHHBIX, CIIOCOOHOCTb BBISBJIATH M YCTPAHATH MPOOJIEMBI, TAKHE KaK Ilepeo0ydeHne
U HeT0OOyUYeHUE,;
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— yBEpEHHOE BIAJEHUE S3bIKOM NporpamMMupoBaHus Python m ymenue pabotate c
O6ubnMMoTeKaMu AJIs aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHMUS,

— yMEHHUE KPUTUYECKH aHAIM3UPOBAThH PE3yAbTaThl U 000CHOBBIBATH BHIOODP aJTOPUTMOB
Y METOJIOB, UCIIOJIB3YEMBIX B IIPOCKTE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHS IUCIHHILIMHBI (MOIYJsS) IpH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus

Conep:xanue
KOMIIETCHIINHU

HNuauxkarop
KOMIIeTeHIIUH

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AucuuIJInHe (MOIYJII0)

OIIK-3.

Cnoco0OeH caMOCTOSITENBHO
C03/1aBaTh IIPHUKIIAIHBIC
MpOrpaMMHBIE CPEACTBA Ha
OCHOBE COBPEMCHHBIX
WH()OPMAITHOHHBIX
TEXHOJIOTHI U CETEBBIX
PECYPCOB, B TOM YHUCIIC
OTEYECTBEHHOT'O
MIPOU3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIE IPHUHIUIIBI
MPOTPaMMHUPOBAHUS, APXUTEKTYPHI
MPOTrpaMMHOT0 00ecrieueHHs U
COBpPEMEHHBIE SI3bIKU
MPOTPaMMHUPOBAHUS, a TAKXKe
OCOOEHHOCTH OTE€YECTBEHHBIX
WHPOPMALTMOHHBIX TEXHOJIOTUH H
CETEBBIX PECYPCOB

OIIK-3.2.

Ymeer pazpabaTbIBaTh NPUKIaIHBIE
MpOrpaMMHBIE CPECTBA, UCTIONb3YS
COBpPEMEHHbIE HHCTPYMEHTHI U
TEXHOJIOTHH, & TAK)KE€ HHTETPUPOBATh
UX C CETEBBIMH PECypCaMH AJist
pelIeHus] KOHKPETHBIX 33734

OIIK-3.3.

NMeet nmpakTUYECKUN ONBIT
pa3paboTKH MPOTPaMMHBIX CPEJICTB,
HCTOJIb3yEMBIX MPU MTOCTPOCHUHN
MaTeMaTUYEeCKUX MoJeiel B
€CTECTBEHHBIX HAYKax

IK-3.

CriocoOeH pemarp 3a1a4u
poheCCUOHATBHOMN
JESITETBHOCTH,
(bopMyIHpoOBaTh pe3yIIbTar,
YBUIETH CIEIACTBUS
HOJIy4SHHOTO pe3yJibTara

IK-3.1.

3HaeT OCHOBHBIE IIPHHIHITBI U
METO/BI pelIeHHS 33124
npodecCHOHATLHON IeATENHLHOCTH, a
TaKoKe CocoObl (HOPMYITHPOBAHUS U
MpeJICTaBICHUS Pe3yIbTATOB,
BKJIIOYAs aHAINU3 MOCIEACTBUM U UX
3HAYMMOCTh B KOHTEKCTE MPOEKTa

I1K-3.2.

YMeer npuUMeHITh MaTeMaTHYECKUE
Y KOMITBIOTEPHBIE METOIBI IS
pereHus: KOHKPETHBIX 3a71ad,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIC PE3YJIbTATHI, & TAKKE
aHAJTN3UPOBATH UX MOCIEIACTBUS JJIS
JaJTbHENIINX JeHCTBUMN U pelieHui

I1K-3.3.

Nmeet mpakTUyeCKUil OMBIT B
pereHnn npodeCCHOHATBHBIX 3a/1ad,
BKJTFOYAs yJacTHE B IIPOEKTaX, Te
OBLTH TTOTyYEHBI PE3YJIBTATHI U
MPOaHAIM3UPOBAHBI UX CIICICTBUS,
YTO CIIOCOOCTBOBAIIO IPHHSATHIO
000CHOBaHHBIX pEHICHUN

[1K-6.

CriocobeH pa3padaTsiBaTh
MporpaMMHOE o0ecTieueHne
JJ1d pEIICHUA IMTPUKITIaJIHBIX
3a1a4 B cpepe MAIIMHHOTO
0o0yJeHISI

I1K-6.1.

3HaeT OCHOBHBIE S3BIKU
IIPOTPaMMUPOBAHUsL, METOIBI
pa3paboTKH MPOTPaMMHOTO
oOecrieyeHus, a TAKKe MPUHLUITBI
NPOEKTUPOBAHMS M APXUTEKTYPbI
HPOTPaMMHBIX CHCTEM,
NPUMEHSICMBIX B MAIIMHHOM
o0ydeHumn
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[1K-6.2.

YMeeT aHaTM3upOBaTh MPUKIIATHBIC
3a/1a49M, pa3padaTeIBaTh AITOPUTMBI
Y peain30BBIBATh UX B BUJIE
MPOrpaMMHOT0 00ecrieueHus,
WCTIONIB3YS COBPEMEHHBIE
WHCTPYMEHTHI U TEXHOJIOTHH, a
TaK>Xe MPOBOJIUTH TECTUPOBAHUE U
OTJIAJIKy CO3JAHHBIX PEIICHUI

I1K-6.3.

NmeeT nmpakTHUECKUNA ONBIT
pa3pabOTKH IPOTPaMMHOTO
o0ecrieyeHus B paMKax peaibHbIX
MPOEKTOB, BKJIIOYAs ydacThe B
KOMAaH/1ax, I/ie OBUIH yCIIEIITHO
peanr30BaHbl peLIeHUs IS
KOHKPCTHBIX NMPUKJIAAHBIX 3a/1a4 B
cthepe mpodheccuoHaTbLHON
JIeSITeTIbHOCTH

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumeHoBaHue Ounas gpopma
pa3iena TUCHHUIIHHBI AynutopHasi paboTa TMK y
(Moays) Jlekuuu Mpakruye | Konrp Camocro | (rexymuii koHTpO,
ATEeJIbLHA ycneBaeMoCTH)
cKHe 0J1b
s1 paboTta
3aHATHS
1 | BBeacHue B MallIMHHOE 7 7 3 38 JlomarHee 3aganue
o0ydJeHwe, TOCTaHOBKA Tect
3a1a4
2 | Monenu oOyueHus Ha 8 8 3 38 JlomariHee 3aganue
pa3MEUCHHBIX TAHHBIX CopeBHOBaHHE
3 | KonTpoas kagecTBa u 8 8 3 38 Jlomamnraee 3amanme
CIIOKHOCTh aJITOPUTMOB Tect
4 | OOyueHue Ha 7 7 3 38 JlomariHee 3aiaHue
Hepa3MEUEHHBIX JaHHBIX Tect
Y ITOATOTOBKA JAHHBIX
IK3amen 4
Hmozo: 30 30 16 152
Obvem oucuyuniunsl (Mooyisn) 228
(6 ax. u.)
Oovem Oucyunaunvl (M0o0y) 6
(6 3au. eo.)

4. CopepxxaHue JUCHUILITHHBI (MOTYJIs1)

Ne HaumenoBanue paziesa Conep:xanue TUCHUIUIUHBI (MOYJIs1) IO TeMaM

n/n JAMCHMILJIMHBI (MO1YJIs1)

1 BBenenue B MalmHHOE ITocTanoBKa OCHOBHBIX 3a/1a4 MAIlIMHHOTO 00Yy4eHHs
o0y4eHue, MOCTaHOBKA 3a/1a4

2 Monenu oOydeHus Ha Jluneiinas perpeccust Metpuueckue anroputmbsl. KoHTposib
pa3MEeUYeHHBIX JaHHBIX KadecTBa M BLIOOP Mojieni. DyHKIUKN OMUMOKH U (DyHKIIMOHAIBI

JiepeBbsi. AHCaMOJIU aJrOPUTMOB

KauecTBa. JIMHEWHbIe MOJIENH Kiaccu(ukaiuu. Perraromime

3 KouTposnp kauecTBa u Crnyuaitnble sieca. ['paguenTHbiil OycTUHT. CIO0XKHOCTH
CJI0KHOCTh aJITOPUTMOB JITOPUTMOB, CMELIEHUE U pazdpoc

4 OO6ydeHne Ha HEpa3MEUEeHHBIX Knacrepuzamus. Or6op npusnakoB. [ eHepaiust mpu3HaKOB.
JAHHBIX M IOJATOTOBKA JAHHBIX HcKyccTBO BU3YaJIM3AILIH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 Jr000i TOUYKH, T1ie eCTh NOAKII0oUeHHe K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHosnas numepamypa:

1. ITnaTonos, A. B. MammnHOe oOy4deHue : yueOHoe mocodue aiis By30B / A. B. IlmaroHos.
— 2-e u3n. — Mocksa : MU3narensctBo HOpaiit, 2025. — 89 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-20732-3. — Tekcrt : anexktponnblii / Ob6paszoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/558662.

Jlonoanumenvhas numepamypa:
1. IIssixonoB, A.I'. MammnaHOe oOydeHune u aHanu3 naHHbIX / A.I'. JIpskonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MaTepuajabHO-TEXHHYECKOE 00ecreuyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroleil mpoBeieHue Bcex
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKM, MPAaKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NPpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEeMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXKYTOYHOW aTTECTAllMH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro ob6opynoBanus. IlomemeHns: yKOMIIJIEKTOBaHbI CHEIUATU3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue quctumiauHbl (MOAYJs1) 00€CTIeunBaeTCs B yYeOHBIX ayIUTOPHUSIX, OCHAIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomerieHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOMINXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHMs K ceTu «MHTepHeT» u
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «VHTepHEeT», 31eKTPOHHBIM pecypcaMm (B TOM
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTaHHBIX U HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/558662
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md

Ne HaumenoBanme noprasa (M3ganus, Kypca, 10KyMeHTa)

CchbliIka

[y

Karactpodsl, cTuxuiiapie OeCTBYS, aBAPUH, JTHICMHUH.
ConHevHast ¥ TeOMarHATHAS aKTHBHOCTD. /€KETHEBHBIH 0030p

http://www.disasters.chat.ru

2 | Karanor mo 6e€30macHOCTH KM3HEAEATENHHOCTH http://www.eun.chat.ru

3 | Hayunas snextponnas oubnnoreka elibrary.ru 6ubmuorexa https://elibrary.ru/defaultx.asp

4 | basa manneix qs | T-cienuanncTos https://habr.com

5 | Basa manneix ScienceDirect https://www.sciencedirect.com

6 | OdunmansHbiii caliT MUHHACTEPCTBA HAYKH H BBICIIETO https://minobrnauki.gov.ru/
obpazoBanns Poccutickoit Denepanuu

7 | ®enepamsHbIi mopTan «Poccuiickoe odpasoBanue” https://www.edu.ru/

8 | Uudopmanmonnas cucrema "ExquHoe oKHO JoCTymna K
o0pazoBareibHBIM pecypcam”

http://window.edu.ru/

9 | Eaunas kosuteknus MG pOBBIX 00pa30BaTeNIbHBIX PECYpPCOB

http://school-collection.edu.ru/

10 | denepanbHBIi HEeHTP HHOOPMAITMOHHO - 00Pa30BaTEIHHBIX
pecypcos

http://fcior.edu.ru/

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX IPH  OCYHIECTBICHUU
00pa30oBaTeILHOTO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W

I/IH(1)OpMaI_II/IOHHBIe CIIPABOYHBIC CUCTCMBI.

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMIICH3UOHHOE
Server)
bpaysepsbl:
SAupnexc.bpaysep OTEUECTBEHHOE CBOOOIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) | 3apybexxHOoe

JIMIIEH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecniedeHune 115 IVIAHMPOBAHHUS M YYeTAa BpeMeHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | 3apy6exHoe | nuiensuonHOE

Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:

Microsoft Imagine (SQL Server) | sapy6exmnoe | nuuensuonnoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE

HyperV

CnpaBo4YHO-TPABOBBIE CHCTEMBI:

Koncynprantllntoc: cripaBodHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

Cpe/ncTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe

CucTteMbl ynpasjeHus 0ubanorpapudeckoii nugopmanueii:
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http://www.disasters.chat.ru/
http://www.eun.chat.ru/
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Zotero | 3apyOexkHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe

1. MeToauuyecKkue U OlleHOYHbIE MaTepHuaJibl
MeToauuyecKue YKa3aHusd 1Jid Oﬁy‘lalOHII/IXCH 10 OCBOCHHIO JTUCHUIIJIMHBI (MOL[y.]'[ﬂ)

B nponiecce nzydenus nucuuruiiabl (Moayis) «Machine Learning (MammaHOe 00ydeHue)»
B paMKax TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH UCTIONB3YIOTCSl TAKHE BUABI YI€OHOW pabOTHI, KaKk
JICKIMH, TIPAKTUYECKUE 3aHSTHS, JIOMAITHUE 3a[aHNsI, CODEBHOBAHHE, TECTHI, a TAKXKE PA3JINIHbIC
BUJIbI CAMOCTOSTEIBHOM padoThl 00yJaIOmUXCs M0 3aJaHHI0 MIPEToJaBaTellsl, HApaBJICHHbIC HA
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOW  JIEKCUKH,  3aKpEIUICHHE  MPAKTHYECKUX
po(heCcCHOHATTBHBIX KOMIICTCHIIUN, TOOIIPEHUE MHUIIUATHB.

Jlexyus — CHCTEMAaTUYECKOE, IIOCIEAOBATEIBHOE, MOHOJIOTUYECKOE  HM3JI0KEHHUE
npernoiaBaTeseM yueOHOTro MaTepurana, Kak IpaBuiio, TEOPETHUECKOTO XapaKTepa.

B mponecce nmekuuii peKOMEHIYETCs BECTH KOHCHEKT JIEKLMH: KpPaTKO U CXEMAaTU4YHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3zoOpaThCcsi B MaTepuane He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
MIPEMNO/IaBaTelI0 Ha KOHCYIbTAIIMU UJIM BO BPEMSI CEMUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

Yuacmue 6 npakmuueckom 3anamuu (ayoumopHnas paboma) — akTUBHasi paboTa CTyIeHTa
Ha CEMHUHApE, €ro OTBETHI Ha BOTPOCHI MIPETIOIaBaTellsl M yIacTHE B AUCKYCCHH.

JUis ycHemHoro y4acTusi B CEMUHape CTy/IeHTaM PeKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXICHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHaabl W MOJITOTOBHTH BOMPOCHL. BakHO
AKTHUBHO CJYIIATh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipr oTBeTax Ha BOMPOCH MPEMONABATENSI CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbIH MaTepuai. Takke MoJe3HO MoepKUBATh TUATIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

CopesHosanue — OpPraHU30BAHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COMEPHUYAIOT APYr C JAPYroM JUid JOCTH)KEHUs ONpEAENIEHHOW IIeNid, NEMOHCTPHUPYS CBOU
HaBBIKM, 3HAHUSI WJIM CHOCOOHOCTH B 3aJIaHHOM 00J1acTH.

B nporuiecce moaroToBKM K COPEBHOBAHUIO ONMMPANTECh Ha CIEAYIOIINE PEKOMEHJAINH:

1. IlonumanMe 3agayM: BHUMATEIbHO H3YYUTE YCJIOBUS COPEBHOBAHUS U YETKO
onpeAenuTe 3a1ady, KOTOpYK0 HEOOXOAMMO pemuTh. YOeAuTech, YTO Bbl NMOHMMAETE, KaKue
METPHUKHU OyIyT UCTIOIB30BATHCS JUISl OLIEHKH BaIMX Pe3yJIbTaToB.

2. Coop maHHBIX: O3HAKOMBTECh C TPEIOCTaBICHHBIM HAOOpOM HaHHBIX. [IpoBemuTe
aHaJM3 JIaHHBIX, BBIIBUTE MPOIYIIEHHbIC 3HaYEHUs1, BEIOPOCH U IpYrHe OCOOCHHOCTH, KOTOphIE
MOTYT MOBJIUITH HA MOJIETb.

3. BbIOOp aJaropuTMoOB: HCCIeNyWTe pazIUYHble AITOPUTMBI MAIIMHHOIO OOy4YeHHMS,
NOIXOAIINe IS Bamie 3aaauu. HauHuTe ¢ mpoCThIX MoOJenel, 3areM Iepexoaute K Oolee
CJIO’KHBIM, €CITH 3TO HEOOXOAUMO.

4. O0yuyeHune U BaJIMJALUMA: pa3feNuTe AaHHbIE HA OOyYalol[yl0 U TECTOBYIO BBHIOODKHU.
Hcnonb3yiiTe Kpocc-BaIUIAIMIO JUIs OLIEHKH KaueCcTBa MOJIEH U U30eKaHHs epeoOyueHHs.

5. OnTuMHu3anMsA runepnapaMeTpoB: DKCIIEPUMEHTHPYHTE ¢ HACTPOWKaMH aJIrOpUTMOB,
JUISL HAXOKJEHMSI ONTUMAJIBHBIX TMIIEpIIapaMeTPOB.

6. JlokymMeHTAUsI ¥ Npe3eHTALMSA: BEIUTE 3alMCH O CBOMX IIOJXOJaX, pe3yJbTaTax U
BbIBOZaxX. [I0ArOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO MPE3CHTALMIO JJIs1 (PMHATIBHOTO OTYETA.
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7. O0paTHasi cBSI3b W YJy4llleHHe: IIOCJIe TOJy4YeHHUS pe3yNbTaTOB COPEBHOBAHMUS
MPOAHATM3UPYUTE OMMOKA W HEJAOCTaTKW Bamied wmojenu. VMcmonp3yldTe 3TOT ONBIT s
YIIy4IIEHUS] CBOUX HABBIKOB B OyTyIlEM.

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WA
HECKOJIbKUX TEM M CBHUJICTEIBbCTBYET O KAueCTBE MOHMMAHUS OCHOBHBIX MOHSATHH H3y4aeMoOro
Marcpurajia. TecToBbBIC 3aaHus COCTABJICHBI K KIIFOYCBBIM IIOHATHUAM, OCHOBHBIM pasaciiaM,
Ba)KHBIM TEPMHUHOJIOTHYECKUM KATECTOPHSIM U3y9aeMOM TUCIUTUTHHBI (MOYJIS).

st MOArOTOBKM K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKUN anmapaTr JTUCHUILTAHBI
(MOTyJ1sT), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh MX UCIIOJIb30BATh B IPO(ECCHOHATBHOM
JICKCHKEC. BJIaI[CHI/Ie HOHATUHNHBIM arraparomMm, BKJIIIOUYEHHBIM B TECTOBBLIC 3aJaHus1, IO3BOJJIACT
IperoaaBaTero  OBICTPO  MPOBEPUTh  yPOBEHb  IMOHMMAHHS  CTYACHTAMH  BaKHBIX
METO0JIOTUYCCKUX KATCTOPHIA.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHAMH 33JaHUSMH BaKHO BHUMATEIEHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKAMU BBITIOJHEHUS. PekoMeHayeTcs pa30uBaTh 3aaHusl Ha ATallbl, YTOOBI
n30ekarh TEperpy3kd W Jydlle yCBOWUTh Marepuasl. Vcrmonb30BaTh pa3iMyHbIC HCTOYHHKHU
UHpOpMaIIKH, BKIIOYasl YUSOHUKH U OHJIAWH-PECYPCHI, U 00siee TITyO0OKOro MOHUMAHHUS TEMBI.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HAIpaBl€HHAs Ha YINIYOJEHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIS).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMH MPU MUHUMAJIBHOM yYacTHH MperoiaBares. 3aaun CTyeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS MO JMCHUILIHHE (MOAYJII0)

Kpurepun nosyvyeHusi ypoBHA ¥ OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
aucoumuinae (Mmoayao) «Machine Learning (MammuHoe o0y4yenue)».

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYILIECTBIISIETCS B BUAE TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH.

IIpome:xyTouHasi arrecTalusi 1O AMCHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
9K3ameHa, IpU 3TOM IPOBOJUTCS OLIEHKA KOMITETeHIIUH, c(POPMUPOBAHHBIX MO JUCLUIUIMHE.

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IIPOMEKYTOYHOHM aTTeCTAlluu
WCIIONIB3YETCS JICCATHOAITbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATIPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:

JecaTudannbuas IlaTubdannbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZIeHT MOJIHOCTBIO BIaJEET 3HAHHUAMM, HM3JI0XKEHHBIMH B
9 OTJINYHO paboueii TporpamMme, W TIIYOOKO OCMBICISCT TUCITUIUIHHY

) OTINYHO (Momyiib). OH CaMOCTOSATENHLHO | JIOTHYECKH TT0CIIeI0BATECIHLHO
OTBEUaET Ha BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHUE Ha Haubosee
BaKHOM. VYwMmeer aHAJIM3UPOBATb, CPaBHHUBATb,
KJIACCU(UIMPOBaTh,  0000maTh, KOHKPETU3UPOBaTh U
CHUCTEeMAaTU3MPOBATh  WM3YYCHHBIH  MaTepuan,  BBIICISA
KIIOYEBBIE ~ MOMEHTBI M YCTaHABJIMBas  NPUYUHHO-
CIENICTBEHHBIE CBA3U. UeTKO (OpMYIHpPYET OTBETHI, yBEPEHHO

WHTEPIPETUpYeT  pe3yibTaThl  aHATW30B W JIPYTHX
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHUIJInHe (MOIYJIIO)

WCCJIEIOBAHMM, a TaKKe pemaeT ciaoxHble 3amaud. CTyAeHT
XOpOIIO 3HAKOM C METOJaMH HCCIENOBAaHUsS, HEOOXOAUMBIMU
JUISL  TIPAKTUYECKOM JeATeNbHOCTH, W YMEET CBS3bIBaTh
aCTEeKTHI (Momyns) ¢

IMPAKTHYCCKUMU 3aJla4aMH.

TCOPETUYCCKUC JAUCIHUITIINHBI

Xoporio

Xoporo

CryneHT oOmamaer 3HAHWAMH TpeIMeTa MOYTH B IMOIHOM
o0BeMe paboueil MporpaMMbl M CAMOCTOSITEIIBHO, JTOTHYSCKU
MOCIIEIOBATENIEHO W BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKIICHTUPYS BHUMaHKE Ha HanOoJiee 3HAYMMbIX MOMeHTaxX. OH

yMeeT aHaIM3WpOBaTh, CpPaBHUBAThH, KIACCU(PUIPOBATH,

0000maTh, KOHKPETH3HPOBaTh W  CHCTEMaTH3UPOBATH

H3y‘1€HHI:II>i Marcpuall, BBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U

yCTaHaBJIMBas MPUYUHHO-CJIICACTBEHHBIC CBA3H.

DOopMynUpyeT CBOM OTBETBI, YBEPEHHO WHTEPIPETUPYET

pe3ynbTaThl aHANU30B M JPYTHX HCCICIOBAHHM, a TaKkke
pelaeT CI0KHbIE CUTyalHOHHbIE 3aaaud. CTyIeHT XOpOIIO
3HaKOM C METOJaMM HCCICAOBaHUSA, HEOOXOAMMBIMH IS

HpaKTH‘IGCKOﬁ JCATCIbHOCTH, u YMEET CBA3bIBATh

TCOPETUUYCCKUEC  ACICKTBI IpeIAMETa C IMPAKTUUICCKUMHU

3aJadyaMi.

Y 10BIETBOPUTENBHO

yZ[OBJ'IeTBOpI/ITCJ'II)HO

CryneHt obOnamaeT 0a30BbIMU 3HAHUSAMH MO JHCIUTLTAHE
(MOIYJTI0), HO HCIIBITBIBAET TPYIHOCTH MIPU CAMOCTOSTEIILHBIX
OTBETax M MCIIOJIb3YeT HEeTOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAET OMHOKH, KACAIOIINECS CYTH BOITPOCOB.
CryneHT croco0eH pemnaTh TOJIBKO caMble MPOCTHIC 3a7a9u U
BJIaaccT JINIIb MUHUMAJIBHBIM

HabOpOM  METOOB

HUCCICIOBaHMA.

He cnaun

He cnan

He cnan

CTYZ[eHT HC OBJIaACII 00s13aTebHBIM MUHUMYMOM 3HAHMH 1O
nmpeaAMETY MU HE MOXCET OTBCTUTHL Ha BOIIPOCHI, JAXKE CCJIIN
npenogaBaTeiib 3a1acT

JOITIOJTHUTCIIbHBIC HaBOOAIINEC

BOTIPOCHI.

Huctumnmuaa (Moayns) «Machine Learning (MammHHOe 00y4eHHe)» OLIEHHBAETCS
CJIETYIOIIUM 00pa3oM:

AKTHBHOCTH

‘ Bec ‘ KoJjnuecrso ‘

Onucanue

Haxonumenvnasn ouenka

Homaimaue 3aganus | 60% 13 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 332 OTPAaHUYEHHOE BpEeMs

CopeBHOBaHUE 1 Kaggle-style copeBHOBaHue ¢ 3aiaueii Ha ML

TecThl 1O JIEKIUSAM 3 B Teuenne cemecTpa cTyZieHTaM OYAyT MPEUI0KEHbBI
HECKOJIBKO TECTOB I10 MIPOHICHHOMY MaTepuary

IIpomesicymounas ammecmayun

OKx3aMeH 40% 1 [TuceMenHas paboTa Haj 3aaHueM, HalpaBJIeHHBIM Ha
IPOBEPKY MOTYYCHHBIX 3HAHUI W HABBIKOB I10 AUCIUIUINHE
(Monyir0)
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dopmyaa pacuéTra UTOroBOii OleHKH Mo aucuumauHe (Moay.aw) «Machine Learning
(MamunHoe odyuenue)»: «0,6 x HakonutenpHas orenka (0,5 X cpegHee 3a JOMAIIHHAEC 3a/IaHUs
+ 0,25 x copeBHoBanue + 0,25 X cpemnee 3a TecThl 10 JekusaMm) + 0,4 X sk3ameH»

HToroBasi olieHKa BBICTABIIAECTCS MO HAKOMUTEJIBHON MPU YCIOBHM, €CIU CPEeIHUN Oasi
CTYZICHTA 3a JOMAIIHKE 33JaHUs COCTABIISCT 4 1 OoJee OayIoB.

Ecnu cTyfeHT He BBIOTHSET YCIOBUE ISl OJyYEHUs OLEHKU M0 HAKOTIUTEIbHON CHUCTEME,
eMy HeoOXoIuMO cJaTh 3K3aMeH. B JaHHOM ciydae OILIGHKAa 3a JTUCIUILUIMHY (MOIYIIb)
BbIcTaBIsieTcs 1o Qopmyne: «0,6 X HakonuTenbHas olleHKa 3a cemectp + 0,4 X orneHka 3a
IK3aMEH.

Texkyuuii KOHTPOJIb YCIIeBAEeMOCTH 00y4aKIIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

3aganue 1. [0.5 6amna]
Ortkpoiite daiin ¢ Tabnuieii (e 3a0yapTe Tpo e€ hopmar) B mepemennyro data.
[Tonoxure B HOByI mepeMenHyro data_spb Bce wumeromuecs gaHHbIE 1O OOBEKTaM
HeamwxkumocT Cankr-IlerepOypra.
CKOJIBKO 3ammuceid B ojTyuuBIeiics taduie data_spb?
IMoacka3ska region 2661 - sto Caunkr-IlerepOypr. Bce Koapl pernoHOB MOXKHO HAaWTH B
nepBoM cemuHape ML
3ananue 2. [0.5 6annal
[TpoBenuTe aHAIN3 JAHHBIX: CIICIAWTE CIICTYIOIINE IIIaTd M OTBETHTE HAa BOIIPOCHI.
e Ectb 11 B nanubix o CankT-IlerepOypry mpormnyiieHHble 3HaueHus?
e Yanute Te nanubie (B data_sbp u data), 1as koTopbhix 3HaueHue 1EeHbI (Price) <=
0
« CkoJIbKO CTPOK ocTasioch B data u data_sbp?
3ananue 3. [2 6amna]
[Touccnenyiite, Kak pacupeeseHbl YACTOBBIC MPU3HAKH. J{J1s1 3TOT0 M300pa3uTe Ha OAHOM
noJIoTHE box plot BceX YMCIOBBIX MPU3HAKOB.
Moackaska B pganHOM 3amaHuu, BO3MOXXHO, 9TO OyneT chaenaTh YyTh yAoOHee
uepe3 matplotlib wmu pandas
IMoacka3ka 3naueHus OynyT Jdydllle BUIHBI, €CIIU BB ClIeTaeTe JorapuGMUpOBaHHUE IO OCH
y Ui oToOpakeHus rpaduka
OTBeThTE Ha CIENYIOIINE BOIIPOCHI:
1) [0.25 6anna] B kakux cronbiiax HabmomaeTcs 00bIe BCETO BHIOPOCOB?
2) [0.25 Oaana] HaumHasg ¢ Kakux TpaHUIl Uil KaXIOTO M3 NPU3HAKOB HAYMHAIOTCA
BBIOPOCHI? (MOKHO OMPEACTUTH MPOTPAMMHO)
3) [0.25 6aana] Kakoit mpoiieHT BHIOPOCOB B KXKIOM CTOJIOIE?
4) [0.25 6anaa] Kak BbI nymaere, mouemMy B 3TUX CTONIOIaX HAOMIOIAIOTCS BEIOPOCHI?
5) [0.5 6anna] Kak BeI mymaere, sIBISIOTCS JTU OHU JIEWCTBUTEIIBHO BHIOPOCAMH HIIH 3TO
MOTJIH OBITh peanibHble qaHHbie? MccnenoBanus MpuBETCTBYIOTCS !
6) [0.5 6auna] Kak BeI 1ymaete, B Kakux 3a7adax ObLIO ObI HEOOXOAMMO YIAAIsATh JaHHBIE
00BeKkTHI? A B Kakux - HeT? [IpuBeanTe MprMephl MOCTAHOBOK TaKWX 3a/1a4
3aganue 4. [1 6amn]
OTBeThTE HA BCE CIEIYIOIINE BOMPOCHL.
« Kakast cpennss uena kBaptupsl no Cankr-IlerepOypry?
o A MuHUManbHas?
o MakcumanbHas?
 Bce 3Tu 11eHBI BEINIE WM HUKE, YeM CPeHss IIeHa Mo cTpaHe?
e Bce 3Tu 11eHbI BbILIE UK HUKE, YEM CpelIHsIs 1ieHa o Mockse?
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e CoBmaiaer M 3TO C BalIUMU OXKHJaHUSAMU? UeM Bbl MOXKeTe 00OBSCHUTH TaHHBIE
3HaueHus?
3amanwme 5. [1 6amn]
VYnanute u3 naraceros data u data_spb te o0bekThI, KOTOpBIE HE BXOAAT B 0Tpe3ok [0.05
KBaHTWIIb; 0.95 KBaHTHIIB | 1O IPU3HAKY PriCe.
CKOJIBKO CTPOK OCTal0Ch B KaX/10M U3 AaTaceToB?
3amanwme 6. [1 6amn]
[Toctpoiite rucTorpaMmy pacnpeeieHus Ipu3Haka "eHa KBapTUphbl 3a KBaJpaTHbIi MeTp"”
(cozmaiite ero) B Cankrt-IlerepOypre.
Ectb 511 kakue-to anomanuu Ha rpaduke? COOTBETCTBYET JIM TAKOE paclpe/ieIeHUe BalliM
oXugaHusIM?
3amanme 7. [1 O6amn]
Ectp 5 3aBHCHMMOCTH IIEHBI 3a KBaJpaTHBI MeTp OT paiiona B Cankrt-IlerepOypre?
N306pa3ute 310 (IporpaMMHO) Ha KapTe.
IMoacka3ska [loctpoenue Ha kapTe ¢ moMolnbio plotly 6b110 Ha cemuHape.
IMoacka3ka Ecnu rpaduik HE OTPHCOBBIBACTCS, BO3BMUTE CITYYaiHYIO BEIOOPKY MEHBIIIETO
pa3mMepa
3amanue 8. [2 OGainal
OTBeThTE Ha CIEAYIONINE BOIIPOCHI:
e ECTb 1111 3aBUCUMOCTD 1IEHBI KBAPTUPHI OT TUIOLIAAN KBAPTUPHI?
e A oT xuJ0# mwiomanu?
e A ot sTaxa?
N3o0pa3ute 310 Ha rpadukax
IMoackaszka MoxHO BbIOpaTh ciy4yailHyt0 4acTh JaHHbBIX (IIPOBECTH CIMIUIMPOBAHUE), €CIIU
rpaduk cTpoutcs J0IT0
3aganue 9. [1 6amn]
o Kakuie BEIBOJIBI MOXKHO CHENAaTh, MO TOMYYUBIIIHMCS pe3yIbTaTaM BhIle?
« Kakue nepeMeHHbIe MOKHO OBLJIO ObI UCIIOJIB30BATh AJIsl MPEJCKA3aHUs CTOUMOCTH
00BeKTa HEABMKUMOCTH?
e Kakue rumorespl npoBepuiiv Obl €Ile C MOMOIIBI0 MEPBOHAYAIILHOTO aHAIN3a
MAHHBIX?

JlomamHee 3aganue 2

3aganue 1 [5 6amios]

BoT ocHOBHBIE ATanbl 00y4eHUs U OLEHKH KayecTBa CIy4yalHOro Jieca:

1. ®opmupoBanne o0y4aromeil BbIOOPKH JJIs1 KasKA0T0 PEIIAIONIero iepeBa:

Cny4aifHpIM 00pa3oM BeIOHpaeTCcsi HA00p OOBEKTOB M UX XaPAKTEPUCTUK (TIPU3HAKOB) JIJIst
oOyueHus JiepeBa NpUHATUSA perieHus. Lleneas nepemenHas (To, 4To HEOOXOIUMO peacKa3aTh)
TaK)ke BXOJUT B 00YYAIOIIYIO BEIOOPKY.

2. O0y4eHue pemIalOIMX [epPeBbeB:

Ha ocHoBe BbIOpaHHO# 00yyaromux 00bEKTOB U MPU3HAKOB CTPOUTCS pellaroliee AepeBo,
KOTOPOE IBITAETCS] HAWIYUYIIMM 00pa30M MpeacKa3aTh LEeJIEeBYIO IEPEMEHHYIO.

[Iaru 1-2 moBTOpsieM st 00ydeHus N_estimators He3aBUCHUMBIX PEHIAIOIINX JCPEBHEB.

3. ArperupoBaHue penieHui AepeBbeB U (POPMHUPOBaHNeE NTPOTHO3A!

Jns kaxxaoro HaONIOIEHUST KaXI0€ JIEPEBO B JIECY BbIIAET CBOW MPOTrHO3. DTU MPOTHO3bI
arperupyroTcs (Harnpumep, IyTeM IOJI0COBaHUs) Ul MOTyYeHHUs OKOHYATEIbHOTO MPeICKa3aHus
CIIy4alHOTO Jeca.

4. OneHKa Ka4yecTBa MOJIECJIN:

[Tpon3BoauTCs OlIEHKa TOYHOCTU MPOTHO30B CIIy4alfHOTO Jieca Ha TECTOBBIX JaHHBIX, HE
UCTIOJIb30BaHHBIX NpH oOyueHuu. [Ipu HEOOX0AMMOCTH, MOJIEIb MOKET OBITH J0000YyYeHa MU
HACTPOCHA [UIs ITOBBIIIECHUS Ka4eCTBaA.
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e Bribepute, Kakylo peanu3alMil0  XOTUTE  CcAenaTh - IS perpeccuu Ui
Ui KJaaccupukanuu. B cinyyae BbiOOpa KJIaccM(PMKALMU JeNaiiTe peann3anuio ¢ Y4eToM
BO3MO>XHOCTH MHOTOKJIACCOBOH KJIacCU(PHUKAIIUU

e MO:KHO HUCTIOJIB30BATH YK€ PEaT30BaHHBIC
kiaccer SKlearn tree.DecisionTreeClassifier u tree.DecisionTreeRegressor.

o Heub3s HCNIOIB30BATH YXKE PEATU30BAHHbIC
kiaccer SKlearn ensemble.BaggingClassifier u ensemble.BaggingRegressor.

o Heo0Oxoaum xox peanuzanuu. be3 Hero 3ajanue 3acUUTHIBATHCS HE OyAeT

KomMenTapuun
BBI6epI/ITC [[G(I)OJITHBIG SHAYCHHUA JJI IPUBCACHHBIX B KJIACCC MMAapaMETPOB U BCTABbTC UX

o MoxkHO 100aBJAATH HOBbIE MapaMeTpsl B MeTol self nms Gonee mupokoil peanusanuu
KJjlacca

e Meronsi fit, predict nomkHb 00s13aTEILHO NPHCYTCTBOBAThL. OT HHX OXHIACTCS
CTaHJapTHBIN MPHUBBIYHBIN (YHKIIMOHAN U BBIBOA 1O aHanoruu ¢ sklearn

o B cmyuae BbIOOpa 3amauu KiaccH(UKAIMM PEKOMEHIYETCS TaKXKe CcIelarbh M
meron predict_proba, Ho 3T0 Heobs3aTEIBHO

3aganue 2 [0.75 Oannal]

BeiGepute u 3arpy3ure naTaceT B COOTBETCTBUM C Balllell BBHIOPAHHOHN peanu3alrueid
(perpeccus wim kinaccudukaims). JlaTaceTbl MOXHO UCKATh, HAIIPUMED, BOT TYT:

o Hakaggle

o Ha google
3arpyxarh JaraceT MOXHO Kak M Hampsmyio B cpeay google colab, Tak u depes

yruiauty gdown, 3arpy3uB UX MPeIBapUTEIIbHO HA CBOM T'YyIJI-IHCK (II0 aHAJIOTHU ¢ CEMHHAPAMU)
o IIpu HEOOXOAMMOCTH, BBIZCIUTE TECTOBYIO BHIOOPKY Ipu momoriu train_test_split

IMoacka3ka: pexkoMeHyeM BblOupath He "Wrpymednsie'/"oOydaromme" natacersl. bpaTh
CJIMIIIKOM MHOTO JIaHHBIX TOKE HE HYXHO, YTOOBI Y BAC HOYTOYK HE CUHTAJICS OUY€Hb JIOJTO.
3aganue 3 [0.75 Oanna]
Bri6epute MeTpuky kadecTBa U 000CHYHTE €€ BbIOOP.
3ananue 4 [1 Ganna]
[IpenoOpaboTaiiTe naTaceT Tak, Kak Bbl XOTHTE€ - MOXETE MOpPECepUYUTb, MOYUCTUTH
IPOMYCKH, IIyMbl, aHOMAJIUU U TIp.
3ananme 5 [2 Gamna]
[TonGepure onTUManbHbIE TUIIEpPIIAPAMETPBI U 00YUUTE 2 MOAEIH:
e Bama peanuzanus random forest [1 6ani]
o Peanmmsarus random forest u3 sklearn [1 6am]
Baxno: HeoOxonuMo nepedpath nepedpath x0T Obl 3 pa3nuyHbIX runepnapamerpa. CeTku
JUISL KaXJI0TO U3 HUX BbIOMpaiiTe pa3yMHbIe
addKon
addTekcr
3ananme 6 [0.5 6amna]
CpaBHuTe 2 MOAeINHU:
e ¥V KaKoW MoJIy4Yuioch BbIIIE KAYECTBO Ha TeCTe?
» Kakue onTuManbHble apaMeTphl MOTYYHIIUCH Y IBYX MoJeeit?
« Kax BBI ymaere, uemM 00ycCIliOBIIeHa pa3HUIIA B KauecTBe?
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https://www.google.com/url?q=https%3A%2F%2Fwww.kaggle.com%2Fdatasets
https://www.google.com/url?q=https%3A%2F%2Fdatasetsearch.research.google.com%2F

IIpumepHbIe 3a1aHNUSA /151 TECTA

Tect 1: Pemarommue nepeBbsi. CJI0KHOCTHh AJITOPUTMOB. AHCAMOJIM AJITOPUTMOB.
I'pagnenTHBIH OycTHHT. ATLIH(T-MOIETHUPOBAHNE

1. Kakoii u3 cieayommx aropuTMOB MAIlIMHHOTO 00yUYeHHsI ABIISIETCS TPUMEPOM
aHcamoOms?
a) Pemaromiee nepeBo
b) 'paarieHTHBIN OyCTHHT
c) Jluneitnas perpeccus
d) Knacrepuzarus
OrtBet: b) I'paguenTHbIi OycTHHT

2. Kakas u3 cieayronmx XapakTeprCTUK PEIIaloNUX JEPEBbEB SIBISETCS UX OCHOBHBIM
IPEUMYIIECTBOM ?
a) Bricokast ckopocTh 00yueHus
b) [IpocroTa nHTEpIpETaINN
¢) Bbicokasi TOYHOCTH TPOTHO3UPOBAHHUSI
d) Huskast crosKHOCTB anroputMa
Orteert: b) IIpocToTa MHTEpNIPEeTALIUA

3. Kakoii u3 ciieyromux MeTOI0B UCTIONB3YETCS ISl OLEHKH CII0XKHOCTH aJITOPUTMOB?
a) OuieHka BpeMeHU 00y4YeHUs
b) OneHka BpeMeHH MpeacKa3aHus
¢) OreHka clI0KHOCTU anroputma no metpuke O(n)
d) Bce BblIeniepeuncieHHbIe
OrtBet: d) Bce BoIIIenepeyucieHHbIC

4. Kaxoit U3 cieayomux aropuTMOB MAIIMHHOTO 00YYEHUS SIBIIIETCS PUMEPOM
IpaueHTHOro OycTuHIa?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
Otget: b) Gradient Boosting

5. Kakas u3 cienyronux XapakTepuCcTUK atuin(T-MOAETUPOBAHUS SBISIETCS €r0 OCHOBHON
LENbI?
a) [Iporuo3upoBaHue BEpOSATHOCTH COOBITUS
b) OueHka BIUSHUSA MapKETUHTOBOW KaMITaHUU
¢) Kitacrepusanus k11eHToB
d) OGHapyxeHre aHOMaTUi
OtBert: b) Onenka BINSIHAS MAPKETHHIOBOH KaMIIaHUM

6. Kaxkoii u3 creayrommx MeToI0B UCTIOIB3YETCs TSI IIOCTPOCHHS aHCaMOJIeH allrOpUTMOB?
a) barrunr
b) Byctunr
¢) CTakuHT
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BbIIIenepeyncjieHHbIC

7. Kakoit u3 cienyromux anropuTMOB MallTAHHOTO O0YUEHHUS SIBIISICTCS TPUMEPOM
periaroniero aepena?
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a) CART

b) C4.5

c) ID3

d) Bce BrllenepedncieHHble
OTtBet: d) Bee BolenepeyucieHHbIE

8. Kaxkas u3 cienyrommx XapakTepUCTUK IPaIMEHTHOTO OYyCTHUHTA SBIISIETCS €T0 OCHOBHBIM
MPEUMYIIIECTBOM?
a) Breicokast ckopocTh 00y4eHus
b) I[IpocTora uHTEpIIpETAIIUN
¢) Bricokast TOUHOCTH TPOTHO3UPOBAHUS
d) Huskast ciio)kHOCTh allropuT™Ma
OtBeT: ¢) Boicokasi TOUHOCTH MPOTHO3MPOBAHUS

9. Kakoii u3 cienyromux METOA0B UCTIONIB3YEeTCs IS OLICHKH KayecTBa aruTuT-
MOJIETTUPOBaHUsA?
a) OuieHka BpeMeHU 00y4YeHUs
b) OneHka BpeMeHH MpeacKa3aHus
¢) OneHKa CJI0XKHOCTH alropuT™Ma
d) OueHka TOYHOCTH MTPOrHO3UPOBAHHUS
Oteer: d) OneHKa TOYHOCTH NPOTHO3MPOBAHUA

10. Kakoii 13 cieayromux aropuTMOB MAlIMHHOTO 00yUYEHHSI SBIISICTCS TPUMEPOM
aHcaMOJIs pelaroImux AepeBbheB?
a) Random Forest
b) Gradient Boosting
c) AdaBoost
d) Support Vector Machine
Ortger: a) Random Forest

Tect 2: [loaTunsel 3a1a4 U X 0CO0EHHOCTH, KIacTepusanus. MeToabl NOHUKEHUS
pasmepHocTH. OO0HapyxkeHne anoMmayuii. I'enepanus npusHaxkos. OT00p NPU3HAKOB.
HNuTepnperanust Mojiesieil 1 ANATHOCTUKA CABUTA JaAHHBIX.

1. Kakoii U3 cieayronmx NoATHIIOB 3a/1a4 MAaIlIMHHOTO OOYYEHUS SIBIISIETCS IPHMEPOM
3aauu Kiaccupukaumu?
a) Perpeccus
b) Knacrepuzanus
¢) ObHapyxeHnue aHOMAJTHIA
d) Kareropuszanus
OrtBer: d) KaTreropusauus

2. Kakoit u3 cienyromux METOA0B UCTIONb3YeTCs Il HOHMKEHUS pa3MEPHOCTH JAHHBIX?
a) PCA
b) t-SNE
c) LLE
d) Bce BollenepeyrcieHHbIe
Oteer: d) Bee BollIenepeyncieHHbIE

3. Kakoii u3 cienyomux aropuTMOB MallIMHHOTO 00YYEHUS SBIISCTCS MPUMEPOM METO1a
oOHapy>KeHHs] aHOMAaJIHii?
a) One-Class SVM
b) Local Outlier Factor (LOF)
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c) Isolation Forest
d) Bce BrllenepevncieHHble
OtBet: d) Bee BolenepeyucieHHbIE

4. Kakoi u3 clieyloluX METOI0B UCIIONB3YETCs ISl TEHEPALUU HOBBIX MPU3HAKOB?
a) [lonnHoMuanbHast perpeccust
b) Jloructuueckas perpeccus
¢) Jepeso pemienuii
d) Feature Engineering
OrtBer: d) Feature Engineering

5. Kakoii u3 cnenyromux METOA0B UCTIONb3YeTCs Ui 0TOOpa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
¢) Mutual Information-based feature selection
d) Bce BhlmIeniepeunciicHHbIC
Oteert: d) Bee BollIenepeyncieHHbIE

6. Kakoii 3 cienyromux METOA0B UCTIONB3YEeTCS I MHTEPIPETAIIMH MOJIEJICH MAIlTHHHOTO
oOyuenus?
a) SHAP (SHapley Additive exPlanations)
b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BhImenepevrcieHHbIC
Otger: d) Bee BuIlICnepeYncIeHHbIE

7. Kaxoii u3 CICOAYIOMIUX METOJ0B UCIIOJB3YCTCA JIs1 IMarHOCTUKU CABUTa I[aHHBIX?
a) Statistical Process Control (SPC)
b) Control Charts
c) Drift Detection
d) Bce BblIeniepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyucieHHbIC

8. Kakoit u3 cienyromux alropuTMOB MAllIMHHOTO 00y4eHUs SBIIsSETCS MPUMEPOM METOJ1a
KJIaCTepU3AINH?
a) K-Means
b) Hierarchical Clustering
c) DBSCAN
d) Bce BblenepeuncieHHbIe
Oteer: d) Bee BollIenepeyncieHHbIE

9. Kakoii u3 cienyromux METOA0B UCTIONB3YEeTCS TSI TOHWKEHUST Pa3MEPHOCTH JaHHBIX C
HUCIOJIL30BAHUEM JTUHEHHBIX Hp606pa3OBaHI/II717
a) PCA
b) LLE
c) t-SNE
d) None of the above
Otget: a) PCA

10. Kakoii U3 cieayronumx METO0B UCTIONb3yeTCs Il OOHAPYKEHHSI aHOMAJIMK B TAHHBIX C
MCTIOJIb30BaHNEM MAIIMHHOTO O0y4YeHHUS?

a) One-Class SVM
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b) Local Outlier Factor (LOF)

c) Isolation Forest

d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIlenepevyucjieHHbIE

IIpuMepHbIe 3aJaHNUs 10 COPEBHOBAHUIO

CopesHoBanue: "MonenupoBanue Ammudra ¢ moMmomibio AHcamOneld u ['pagueHTHOTO
Bbyctunra"

Tema: Pazpabotka 3ppekTuBHBIX Mojenel armdTa-MoIeTHPOBAHUS C UCTIOIB30BaHUEM
pelaIuX 1epeBbeB, aHcaMOJIel aITOPUTMOB U IPATUEHTHOTO OYCTHHTA.
3amanuda:

1. 3amaua 1: Paspabortaiite Mojaenp armmddTa-MOISTUPOBAHKS, WCIOIB3YS PEIIArOIIIe
JIepeBBS, LIS IPOTHO3UPOBAHUS BBITO/IBI OT MApKETUHTOBOW KaMITaHUU HA OCHOBE Habopa
MIPU3HAKOB, BKJIIOYAIOIIETO AeMorpaduyeckue 1 MoBeJeHYeCKUe JaHHbIC KJIMEHTOB.

2. 3apaua 2: Coznaiite aHcaMOJIb alTOPUTMOB, BKITIOYAIOIIUI IPaAMEeHTHBIA OyCTHHT, JUIS
yIy4IIEHUs! TOYHOCTH MPOTHO3WPOBAHUS arnTa-MOJIEIUPOBAHUS IO CPABHEHUIO C
MOJIEIbIO U3 3a7auu 1.

3. 3apaua 3: [IpoBeauTte aHaIU3 CIOKHOCTH aJTOPUTMOB, UCIIOJIb3YyEeMBIX B 33/1a4ax 1 u 2, u
orieHuTE UX PPEKTUBHOCTH B 3aBHCUMOCTH OT pazMepa o0ydaromieil BIOOPKH.

Kpurepum ouenku:

1. TouHocTh nporHo3upoBanus: OIEHKa TOYHOCTH MO/IETICH AT Ta-MOICINPOBAHUS 1O
merpukam MAE u RMSE.

2. CiaoxHocTh aJropuTMoB: OIEHKA CI0KHOCTH aJITOPUTMOB, UCTIONB3YEMBIX B 33auax |
U 2, IO METpUKaM BpeMeHHU 00yueHUsl U BPEMEHHU Ipe/ICKa3aHusl.

3. D¢dexkTuBHOCTHL aHcamOJeli: Ouenka >PQPEKTUBHOCTH aHcamOield anropuTMOB,
UCIIONIB3YEMBIX B 3a/lade 2, M0 METPHKaM YIYYIIeHHS TOYHOCTH MPOTHO3UPOBAHUS IO
CPaBHEHMIO C MOJIETIBIO U3 3a/1auH 1.

4. KauvectBo mnpe3eHtanmuu: OleHKa KayecTBa TMPE3EHTAIMN PE3yJIbTAaTOB, BKIIOYAS
SICHOCTB ¥ CTPYKTYPHPOBAHHOCTD OTYETA, a TAK)KE BU3YATU3AIUIO TaHHBIX.

3ananus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne n/m Saganue OTtBeT Komnerennus
1. Kax Ha3pIBaeTCss MHOKECTBO BCEX BO3MOYKHBIX [IpocTpaHcTBO [K-6

00BEKTOB B 3a/1a4€ MAIIMHHOTO 00y4YeHUs? 00BEKTOB/
OTBeT 3anMIIK B BU/IE CJIOBOCOYETAHNUS HA IIPOCTPAHCTBO
PYCCKOM fI3BIKE, 00BEKTOB

2. Kax naspiBaeTcs cpemssis ormmoKa MOIeTH Ha OMIUPUIECKAN I1K-6
o0yyaromieil BEIoopke? PHUCK/ SMIMPHUECKUHA
OTBeT 3aNMIIK B BH/IE CJIOBOCOYETAHUS HA pHCK
PYCCKOM fI3BIKE.

3. Bepno 1 to, uto L1-perynspu3aius (LASSO) na/ la/ BepHo / IK-6
CKJIOHEH K 0TOOpY MPU3HAKOB? Bepno
OTtser 3anuiuu B Buae [la/Her.

4, Kak Ha3bIBaeTCsl METO/I OLIEHKH KaueCTBa MOJICIIH Byrctpen/0yrcTpen/ IK-3
Yyepe3 reHepannio NoABBIOOPOK ¢ BO3BpalleHHEeM? bootstrap/Bootstrap
OTBeT 3aNMIIIN B BU/IE€ OTHOTO CJI0BA HA
AHTJIMIICKOM WJIH PYCCKOM SI3bIKAX.

5. CpenHss ........... omunoOKa - 370 (pyHKIMs OmKOKH, | abcoyoTHas/Adcon IK-3
BBIYHCIISIEMast KaK CPEAHUNA MOJYJTb OTKJIOHSHUH FOTHas
MpeICKa3aHuil OT UCTHHHBIX 3HAYCHUH.
OTBeT 3anMIIIM B BU/I€ OJHOTO CJI0BA HA
PYCCKOM sI3bIKE.
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CpenHekBapaTHyHas - 3TO KBaJIpaTHBIN
kopenb 3 MSE. Kakoe ciioBo mpomymieno?
OTBeT 3aNMIIIN B BU/IE€ OTHOTO CJI0BA HA
PYCCKOM sI3bIKE.

omuboka/Ommnoka

[1K-6

Kaxkas kommanus co3zana HanboIee MomyIsipHyTo
6ubmoTeKy rpagueHTHoro Oycruura Categorical
Boosting (CatBoost)?

OTBeT 3anMIIM B BH/JE OJHOTO CJIOBA HA
PYCCKOM sI3bIKe.

SIanexc/saanexc

[1K-6

BepHo j11 TO, 9YTO METOJ INTABHBIX KOMIIOHEHT - 3TO
METO/I, KOTOPKIH MPOSIUPYET JaHHBIC HA
BTOPOCTEIIEHHBIC KOMIIOHCHTHI?

Oteet 3annmu B Bujae Jla/Her.

et / Het / HEe BepHO
/ He BepHO

[1K-6

Uro takoe "MeTKa" B 00y4eHHHU C yauTenaem?
A. 3HaueHue, KOTOpoe MOJIENb MPeICKa3bIBAET
b. Ilpu3nak oObexTa

B. ®ynxmms ommbku

I'. 'unepnapamerp Moaenu

A

OIIK-3

10.

Kak na3zwiBaercs BapuanT kNN, re Onvkaiiiime
cocenu BIUSIOT CHUIbHEE?

A. kNN

b. Bssemennsiii KNN

B. Soft-Margin SVM

I'. barrunr

OIIK-3

11.

Uro peraet npobJieMy BBIPOKISHHOCTH MaTPHIIBI
B TUHEHHOM perpeccun’?

. YBenuueHne 00yJaromiei BBIOOPKH
Perynsapuzanus (Hanpumep, Ridge)

. YMeHblIIeHre YHciia IPU3HAKOB

Ucnonb3oBanne kKNN

. CrexkuHr

PCA

M= wme

OIIK-3

12.

Kak B cimyuaitHOM Jiece BBIYHCISETCS BAXKHOCTD
npu3Haka?

A. Yepes KOppesIUIO ¢ UEIEBON MEPEMEHHOU
b. Uepes yMmeHbIIIeHHE OIIHOKY MOCTE
pacuienyieHus o NpU3HaKy

B. Yepes Beca B IMHENHONW MoeIH

I'. Yepes paccTosiHEE MEXITY O0BEKTAMH

OIlIK-3
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