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1. OEJIX U 3AJAYHU OCBOEHHUA JUCHUIIVIMHBI. O’ bEM U CLHHUII/IMHDbI

He.m: Oﬁy‘leﬂl/lﬂ: OCBOCHHUS MUCHUILIMHBI «ValluHHOE oﬁyqeﬂne Hu HeﬁPOHHLIe ceTn —
3HAKOMJICHHUEC C THUIIaMHU 3aa4 aHaJIi3a JaHHbIX U ME€TOJ0B aHAaJIN3 JaHHBbIX.

3agauu o0yueHus:

— O3HAKOMHTH C TECOPETUICCKIUMH OCHOBAMH aJTOPUTMOB MAIIMHHOTO O0y4YCHHUS;

— Hay4HTh MPUMEHATH COBPEMEHHBIC METOAbI U OMOJIMOTEKH MAIIMHHOTO O0YYEHUS.

— TpUMEHEHHE AJITOPUTMA MAIIMHHOTO OOYYEHHUS B COOTBETCTBHHU C ITOCTABJICHHOW 3amayeit

aHajn3a JaHHBIX;

- peanmm3anus TNPOTpaMM C HCIIOJIB30BAHUEM COBPEMEHHBIX METOJIOB W OHOJIHMOTEK

MAaIIMHHOIO O0y4YeHUs.

N3yuenne naHHOW MUCHHUILIUHBI CIIOCOOCTBYET (pOpMHUpOBaHUIO MPOGECCHOHATBHBIX HABHIKOB
mo pa3pabOTKe TEOPETHYECKUX MOJCIEH HCCIeNYyeMbIX IIPOILECCOB, SBICHUH U OOBEKTOB,
OTHOCAImUXCA K chepe mnpodecCHOHANBHOM JMESITCIIbHOCTH, WX HCCIEAOBAHHUIO, OIEHKE |
WHTEPIIPETAIMH TTOJTyYEHHBIX PE3YyIbTATOB.

OTnUYUTENBHON OCOOCHHOCTBIO peaNM3yeMOro IMOAX0Ja K TPENoJaBaHUI0 JAUCLUIIIMHBI
SIBIISIETCS] Pa3HOOOPA3HBIX MPAKTUICCKUX WILTIOCTPAUNA OCHOBHBIX TEOPETHUSCKUX TTOJIOKEHUH.

OO61mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBiseT 124 yaca.

2. TPEBOBAHHUA K YPOBHIO OCBOEHHUA COAEPKAHUA JUCIUII/INMHDBI

B pe3ynbpTare OCBOEGHUS IUCHMILIMHBI CIIyIIATeNb JOJDKEH NMPHOOPECTH CIEeNyIOIUe 3HAHUS U
yYMEHUS, HEOOXOOMMBIE Ui KAa4eCTBEHHOTO0 W3MEHeHMs ©  (WIM) TONy4YeHHS  HOBBIX
npodecCHOHATbHBIX KOMIIETEHIIHIH:

caywamens 00191CeH 3HAMb:

— MeToJbl cOopa U 00pabOTKH JaHHBIX;

— OCHOBBI MAlIIMHHOT'O O00Y4EHNS;

— COBpPEMEHHBIE METO/Ibl MALTMHHOTO O0Y4EHNS;

— OCOOEHHOCTH TIPUMEHEHHUS PAa3IUYHBIX TEOPETHUKO-METOJ0JOITMUYECKUX KOHIENIMA ¢
MCIIOJIb30BaHNEM TEXHOJIOTUN MPUKIIATHOTO aHAIN3a IaHHBIX;

— OuOIMOTEeKH MAaTMHHOTO OOyUYEHUS.

cayuwameind 00104CEH YMEMb:

— TPaBWIBHO CTaBUTb 33JjaUl aHAIM3a JaHHbIX;

— TpaBWIBHO OQOPMIISTH U IPEJCTABIATH PE3YyIbTAaThl PaOOTHI;

— yMEeTb IPUMEHSATH aJTOPUTMBI MALTMHHOTO 00Y4EHUS;

— TpaBWIBHO OQOPMIIATH U NPEACTABIATH PE3YIbTaThl PAOOTHI.

caywiamenv 001IHCEH 6/140€Nb:

— HaBbIKaMH MPUMEHEHHUE aJITOPUTMa MAIIMHHOTO O0y4YEeHHsI B COOTBETCTBUU C TIOCTAaBICHHOMN
3ajaueil aHaaM3a JaHHbIX;

— CIIOCOOHOCTBIO K CaMOCTOSITEJIbBHOMY OOYYEHHIO HOBBIM METOAAM HCCIEIOBaHMS, K
U3MEHEHHIO HAayYyHOI'0 W HayYHO-TIPOM3BOJCTBEHHOr0 Mpoduis cBoeill mpodeccnoHaabHOR
NeSITeNIbHOCTH;

— CHOCOOHOCTBIO K CaMOCTOSITEJIbBHOMY OOYYEHHMIO HOBBIM METOJAaM HCCJEeIOBaHUs, K
U3MEHEHHIO HayYyHOI'0 W HAyYHO-TIPOM3BOJCTBEHHOrO Mpoduis cBoel mpodeccnoHaIbHON
JESITeIbHOCTH.

B pesynbrare nzydeHusi IUCHUIUIMHBI «MalmHHOE 00y4YeHHe U HEMpPOHHBIE CETH) CIylIaTellb
npuobpetaeTt cienyrouue npopeccuoHanbuble komnereHuu (Tabmuna 1):

Ilnanupyemsble pe3yJbTaThl 00yUYeHHs MO TUCIUTLTHHE
Tabmuma 1



Koa u Ha3BaHue

Coz[epmalme KOMIIETCHIIMHU

ILianupyemblie pe3yJbTaThl 00y4eHHUsI 10 JHCHHILINHE,

KOMITETeH U XapakTepu3yolue 3TanamM (JOpMHPOBAHHUS KOMIETEHIHU i
OIlK-1 croco0eH HCIOIB30BaTh | 3HATH:
COBPEMEHHBIE 3 (OINK-1) - coBpemeHHble HWH()OPMAIIHOHHBIC
MHQOPMAaIIOHHEIE TEXHOJIOTHM W TPOTpaMMHBIE CPEICTBAa, B TOM YHCIIE
TEXHOJOTHH W TIPOTPAMMHBIE | OTEUYECTBEHHOTO IIPOM3BOJICTBA MPH pEIICHWH 33134
CpEeJICTBa, TIPH PEUIeHUH 3a7a4d | IpoeCCHOHAIBHON NesITeNFHOCTH.
npodeccuoHaNbHON YmMmers:
JeSITeTbHOCTH ¥ (OIIK-1) — BbIOMpaTh coBpeMeHHbIC HH()OPMAIIHOHHBIC
TEXHOJIOTHH W TPOTPaMMHBIE CPENICTBA, B TOM HHCIIE
OTEYECTBEHHOT'O MPOM3BOJCTBA MpPH pEIICHUH 3a1ay
npodecCHOHAILHON eSTEbHOCTH
Baagers:
B (OIIK-1) - HaBBIKAMH IIPUMEHEHHS COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHH U MPOTPAMMHBIX CPEACTB,
NpY pelIeHu! 3a7a4 npodheCCHOHAIBHON JAesITebHOCTH
OIlK-2 CHOCOOCH NPUHUMATh Y4acTHe | YMeTh:
B peanu3aluu Y (OIIK-2) - OCyIIeCTBIATh B3aHMOJICHCTBHE C
npogeCcCHOHANBEHBIX 3aKa34MKOM B IIPOLECCE peaTu3allii MPOEKTa; MPUHUMATh
KOMMYHHUKAIIHAH C ydacTue B KOMaH000pa30BaHUY U PA3BUTHU IIEPCOHANA
3aUHTEPECOBAHHBIMA Banern:
YAaCTHHKAMH TIPOCKTHOH B (OIIK-2) — HaBbIKaMH MPOBEJCHHUS TPE3CHTAIIHIA,
AACATCIBHOCTH H B paMKax MEPETOBOPOB, IyOINYHBIX BEICTYILUICHUH
MPOCKTHBIX TPYIII
[1IK-6 croco0eH NPUMEHUTH | 3HATh:
TEXHOJIOTUH MammmaHoro | 3 (ITK-6) — 0CHOBBI TEXHOJOTHI MAITHHHOTO 00YYEHHUS
o0OydeHus K pEAIbHBIM | YMeThb:

00IIIeCTBEHHBIM 3aa4aM

Y (MK-6) — aHajnu3upoBaTh TEKYIIHE IMPOOIEMBI
COIIMAJIFHBIX U OOIIECTBEHHBIX HAYK

Baagers:

B (IIK-6) — HaBblkaMH TPUMEHEHHS MAITHHHOTO

O6y‘l6HI/I$I K pC€aJIbHbIM 06H_I€CTBCHHLIM 3agadyamM

3. COAEPXXAHHME U CTPYKTYPA AUCLHUIIJIMHbI

ConepkaHue JUCHMIUIMHBI COOTHOCHUTCSI C TUIAHMPYEMBIMH pe3yJbTaTaMu OOy4YeHHUs 10
TUCIUIIIMHE 4Yepe3 3aaaud, (HopMHpyeMble KOMIIETEHIMH U MX KOMIIOHEHTHI (3HAHUS, YMEHWS,
HaBBIKK — ajiee 3YB) B cooTBeTCTBHM C TaOIUIIEH 2.

Tabmanma 2
Conepxanue TUCHUILINHBI
Ne HaunmeHoBaHMe TeM Koast Konet 3VB (8
w/n (pasneson) Coaep:xanue TeM (pa3iesoB) KOMITeTeHHil COOTBETCTBH
u ¢ Ta6J. 1)

1 kNN. O6mmit  Bup | OOmuMH BHI METPUUYECKHX KIIACCU(PHUKATOPOB, OIIK-1 3 (OIIK-1)
METPUYECKUX kNN, WKNN, orbop osranoHoB. OueHka [1K-6 VY (OIIK-1)
kiraccudukaropos, kNN, | kmaccudpukaropos, Precision, Recall, ROC, AUC. 3 (TIK-6)
WKNN, or6op sranonos | Bamumanms. Knacrepusanums. KMeans, Mean Shift, V (I1K-6)

DBSCAN, Agglomerative Clustering. Metpuku
Kractepusanuu. Knactepusaumsts u oOyudeHue ¢
YaCTUYHBIM  TIPUBJICYCHHEM  yduTens  (semi-
supervised).

2 Hepesbs.  Iloctpoenue | Durponus, kpurepuil [xunu, nesuanus. CART. OIIK-1 3 (OIIK-1)
JIEPEBLEB, [Mpynunr.  AHcam0au  JepeBbeB,  OyCTHHT I1K-6 VY (OIIK-1)
nH(pOpMaLMOHHBIH nepeBbeB. CiryyaiiHbIN Jiec, alalTUBHBIA OYCTHHT, 3 (TIK-6)
BBIUTPBILIL IpaJIMCHTHBIH OYCTHHT. VY (IIK-6)




Koaw1 3YB (B

Ne HauMenoBanmne TeM Koapr

/n (pasneon) Coaep:xanue TeM (pa3iesnoB) - COOTBETCTBH
u ¢ Ta6J. 1)
3 HeliponHsie cetu Jloructuueckast perpeccus, I'paiMEHTHBIM CIIyCK. OIIK-1 VY (OIIK-1)
[onmHOCBsA3HBIE CETH, OOpATHOE PACIPOCTPAHCHHUE IIK-6 3 (TTIK-6)
rpagueHTa. CBepTOYHblE HEHPOHHBIE CETH H V (IIK-6)
aHanu3 n3obOpaxkeHuil. CeepTky, mynuHr. LeNet,
AlexNet, VGG, ResNet.

4 BexkropHsie BexTopHoe mpencraBicHue ciaoBe. PekKkypeHTHbIE OIIK-1 3 (OIIK-1)
mpeacTaBieHAs u aHanu3 | HefipoHHble cetw, LSTM, GRU. Mexanmm OIIK-2 VY (OIIK-1)
€CTECTBEHHOTO S3BIKa BHIMaHus, TpaHcdopmep, BERT. [1K-6 B (OIIK-1)

VY (OIIK-2)
B (OIIK-2)
3 (IIK-6)
VY (IIK-6)
5 SVM SVM. IlpsamMas u nBoWcTBeHHas 3ajgada. Pemenue OIIK-1 3 (OIIK-1)
JIBOMCTBCHHOM 3anaud. JIMHEHHO Hepa3neluMbli [1K-6 VY (OIIK-1)
ciry4ai. SInepHblil TPIOK. B (OIIK-1)
3 (TIK-6)
V (TIIK-6)
B (ITK-6)
6 Baiiec. baiiecoBckuit | Onenka  pacmpenesieHuss  NpU3HAKoB. EM- OIIK-1 3 (OIIK-1)
KIaccuukaTop anroput™. Perpeccusa. JluneliHas perpeccus, [IK-6 VY (OIIK-1)
rpebreBas perpeccus, LASSO, LARS. Bopsba c B (OIIK-1)

BBIOpOCAMH. 3 (ITK-6)

VY (IIK-6)

7 JlokanbHBIH TTOUCK BaitecoBckas ontumuzanusa. Hill Climb, orxwur, OIIK-1 3 (OIIK-1)
TEHETUYECKUN alNrOpUTM. IK-6 VY (OIIK-1)
B (OIIK-1)

3 (TIK-6)

VY (IIK-6)

8 OOy4enue c | [locranoBka 3amayn. DyHKIUS LEHHOCTH U OIIK-1 3 (OIIK-1)

MIOJIKPETITICHHEM ¢yaknoua  kadectBa. (Q-oOyuenme. Imybokoe OIIK-2 VY (OIIK-1)
obyuenue ¢ nmoakperuienneM, DQN, Actor-Critic. I1K-6 B (OIIK-1)
VY (OIIK-2)
B (OIIK-2)
3 (TIK-6)
VY (IIK-6)
CTpyKTypa AUCHUNIHHBI
Tabmumna 3.
O0beM IMCUHHMILIMHDI, Yac.
AyaurtopHast Popva
TeKyLIero
No HanMeHnoBanme u OcHOBHbIE IOHATHUS (KATETOPUH) o padoTta no KOHTpOIS
a/n conepicane Tem U npodJieMbl, paccMaTpUBaeMble § BH/IAM Cpt yeleBaeMoCTH,
B reme R yqeﬁm,lzg NPOMEKyTOYHOM
3aHATHHU
1 3 aTTrecTaluu
1. KNN. OO6mmii Bux | OOmumii  BHI METPUUICSCKUX
METPUYCCKUX KJIACCU(UKATOPOB, kNN,
KJIacCU(HUKATOPOB, WKNN, otbop 3TanoHOB.
kNN, WKNN, or6op | Ouenka kiaccuukaTopos,
3TaJIOHOB Precision, Recall, ROC,
AUC. Bammpamusa. | 15 4 3 8 Tp iﬁ;na;:;me
Knacrepu3arusi. kMeans,
Mean Shift, DBSCAN,
Agglomerative  Clustering.
Metpuku KJIACTEpU3aLINH.
Krnacrepuzanus u oOydeHue

! CamocroATenbHan paboTa, BKAOHAET B ce6A Yacbl Ha MPOMEXKYTOUHbIN KOHTPOIb
MoryT BK/touaTb B ceba: nabopatopHble paboTbl, KPYrible CTObI, MacTep-KAacChbl, MacTePCKME, LEeN0BbIE UMPbI,

2

poNeBble Urpbl, TPEHMHIU, CEMUHAPbI N0 06MEHY OMbITOM, Bble3AHble 3aHATUA, KOHCY/IbTaL MK

6




Ne
n/n

HaumeHoBaHue u
cojiepiKaHue TeM

OcHOBHbIe IOHATHUS (KATErOPUH)
| Po0JIeMBI, paccMaTpUBaeMble
B TeMe

OQ0beM TMCHHMILIMHDI, Yac.

AyautopHas
padoTa no
BUIAM
Y4eOHBIX
3aHSTHH
J C3?

Ccp!

Bcero

®opma
TeKyLero
KOHTPOJIS
ycrneBaeMocCTH,
MPOMeKYTOUYHOI
aTTecTalUM

C YaCTUYHBIM IPHUBJICUYCHUEM
yuurens (semi-supervised).

JepeBbsi.
[ToctpoeHue
JIEPEBHEB,
WH()OPMAITMOHHBIH
BBIUTPBITII.

OHTponwS, KpUTEPHIA
Joxkunn, nesuarusa. CART.
[IpyHuHr. AncaMb6in
JIEPEBHEB, OYCTHHT JIEPEBHEB.
Cryuaitaprit Jec,
aJaNTUBHBIHI OyCTHHT,
TpaJueHTHBIH OyCTHHT.

15 3 4 8

Heitponnsie cetu

Jloructuueckast  perpeccus,
IPaUEHTHBII CILyCK.
ITonHOCBSI3HBIE ceTH,
o0paTHOE paclpOCTpaHEHHUE
rpaJueHTa. CBeprouHble
HEWpPOHHBIE CETU U aHAIN3
M300paKeHUH. CBepTKH,
mymuar.  LeNet,  AlexNet,
VGG, ResNet.

15 4 3 8

BekropHslie
MIPEICTaBICHUA 51
aHaJIN3
€CTECTBEHHOTO S3bIKA

BekropHoe mpencraBieHuE
CJIOBE. PekkypenrtHbie
HelipoHHsle cetu, LSTM,
GRU. Mexanu3M BHUMaHHS,

Tparachopmep, BERT.

15 3 4 8

SVM

SVM. IIpsmas u
JIBOMCTBEHHAS 3aJ1a4a.
Pemenne  1BOMCTBEHHOMN
3a7a4H. JInneiino
HEpa3JIeIuMbIil  Cllydail.
S nepHbIN TPIOK.

15

baiiec.
baitecoBckuit
KJaccupukarop

Onenka  pacnpeneneHus
npu3HakoB. EM-anropurm.
Perpeccus. JIuneinas
perpeccus, rpeOHeBast
perpeccus, LASSO,
LARS. boprba c
BBIOpPOCAMH.

15

JIokambHBIN TOUCK

batiecoBckas
ontumu3zanusa. Hill Climb,
OTKUT, TCHETHYCCKHI
AITOPUTM.

15

OO0yueHue c
MOJIKpETICHHEM

TTocTanoBka
OyHKIUA

3aJ1auH.
LEHHOCTH U
¢byHkus  kadectBa. Q-
o0y4eHue. I'my6okoe
oOydeHue c
IOJIKPEIUIEHUEM, DQON,
Actor-Critic.

15

IIpomesxyTouHas
aTTecTalus

3auer /
Onpoc 1o




OQ0beM TMCHHMILIMHDI, Yac.
®opma
AyautopHas
TeKyIero
OcHOBHbIe IOHATHUS (KATErOPUH) padoTa no
Ne HaumeHoBaHue 1 ° KOHTPOJISI
1 npod.J1eMbl, paccMaTpuBaeMble < BHIAM 1
n/n cojiep:KaHue TeM 3 CP ycneBaeMocCTH,
B TeMe P~ YueOHbIX .
o MPOMeKyYTOUHOM
SANATHH aTTecTaluu
J C3?
BOIIPOCaM
(ycTHO)
. 124 | 28 | 28 68
Bcero:

4. YYEBHO-METO/IUYECKOE OBECIIEYEHUE CAMOCTOATE/JIbHON PABOTEI

O01IHMe MOJI0KEeHH .

3HaHus U HAaBBIKH, ITOJIYYCHHBIC B PE3YJIbTATC JIGKIII/IfI U CCMHHAPCKHUX 38,H$ITI/Iﬁ, 3aKPCILIAOTCA U
pa3BUBAIOTCS B pE3ylbTare MOBTOPEHUS Marepuana, YCBOGHHOTO B ayAUTOPHM, MyTE€M YTEHUs
MCCJIeI0BATEIHLCKOM JINTEpPaTyphl (M3 CIUCKOB OCHOBHOM, JIOMOJHUTEIBHOM), cTaTel 10 mMpoOIeMaTuKu
3aHSTHS U UX aHaJIH3a.

CamocrosiTennbHasi pabota  0OydaloIIErocsi MPEACTABISET CAMOCTOATEIBbHOE  M3y4YeHUe
JOTIOIHUTENBHBIX MarepuanoB, VHTepHeT-pecypcoB U mp. IloAroroBka K ceMHUHApPCKUM 3aHITHIM,
BBITIOJIHCHUC MMPAKTHYCCKUX SaI[aHI/If/'I, CO3JaHuC OOKJIaa0B, IIPOCKTOB U HpCBGHTaHI/If/'I TAaKXKEC ABJISICTCA
BaXHOU ¢opmoii paborel oOyuatomuxcsi. CamocrodrenbHas pabdoTa MOXKET BECTHCh Kak
WHIUBUAYAJIIbHO, TaK U IIPU COIIGI;'ICTBI/II/I npenogaBarciis. BOHpOCI)I 1 3aMCUYaHMA, BOSHUKIIIHNE B XOA€
CaMOCTOSITENILHOTO BHEAyAHUTOPHOTO UTEHHUS PEKOMEHJIOBAaHHOW JIMTEparypbl, OOCYXKIalTci C
MperoiaBaTelieM U IPYruMHu o0ydJaronuMucs. BeiHOCATCS Ha 00CYKIeHHE, KaK TIPABHIIO, aKTyallbHbIC
npoOieMbl W TpeUiaraeTcss WX PacCMOTPETh C TOYKH 3PEHHS TOTO HIM HHOTO TEOPETHYECKOTO
OJX0/a.

Ha 3ansTusix marepuan usnaraetcs B mpobiemHoi ¢opme. OCHOBHOHM YIOp B MpENoOAaBaHUU
ACIACTCA Ha HU3YUCHUC TCOPCTUUCCKUX HOHATHH W BO3MOXKHOCTH HX INPUMCHCHHA Ha KOHKPETHBIX
npuMepax, B TOM YHCIIE B YCTHBIX BBICTYIICHUSX 00yUJaOLTUXCS.




IlepeyeHb OCHOBHBIX BONPOCOB MO H3y4YaeMbIM TeMaM /ISl CAMOCTOATEJbHOW PadoThI
00y4aromuxcs.

[Mpemnporneccunr. MacmtabupoBanue. Hopmuposka. Ilonunomuansabie nmpusHaku. One-hot
encoding.

Jloructuueckas perpeccus. I'pageHTHBIN CITYCK.

[Toporoseie ycnoBus. D dexkruBHocts 1o [Tapero. Presicion-Recall u ROC kpussie. AUC.
Amncam6ieBbie Metobl perpeccun. RANSAC. Theil-Sen. Huber.

IIepuenTpon. IlepuenTpoH ¢ KapMaHOM.

Meron onopssIx BekTOpoB. [locTaHoBKa 3anaun. POpMyIMPOBKA U PELICHHUE JBOMCTBEHHOU
3a1a4d. TUIIBI ONTOPHBIX BEKTOPOB. S apa.

I'unoresst wu  guxoromuu. Dynkumsa pocra. Touka 1OJOMKH. J[0Ka3aTenbCTBO
MOJIMHOMHUAIILHOCTU (DYHKIIUU POCTA B IPUCYTCTBUU TOYKU MOJIOMKH.

HepeBbst pemenuii. MHbopMarmoHHbI BBIMTPHI, KpuTepuit Jkunu. Perymspuzanus
nepeBbeB. HeOpekHble pelaronue 1epeBbsl.

baiiecoBckuii knmaccudukarop. Twumbl oneHku pacnpeneneHuit npusHakoB (Gaussian,
Bernoulli, Multinomial). EM anropurm.

Heiipounsie cetu. Ilepuentpon Poszenbnatra. @yskium  axtuBaiuu. OOpatHoe
pacrpocTpaHeHue rpajauenTta. Softmax.

Croxactuueckas ontumu3zarus. Hill Climb. Otxur. I'eneTndeckuii anropurm.

M CTOYHUKH AJ151 CAMOCTOATEILHO MOATOTOBKH

Kyxk, JI. Mamnnoe o0y4yeHre 1 HEWPOHHBIE CeTH C HcIosb3oBaHnueM oubianoreku H20 / J1.
Kyxk; nep. ¢ anrn. A.b. Orypuosa. - Mocksa: JIMK Ilpecc, 2018. - 250 c. - ISBN 978-5-
97060-508-0. - Tekcr: snexkrponnsiii. - URL: https://znanium.com/catalog/product/1028135
O6pabotka n3zobpaxenuit ¢ nomouipto OpenCV / I'mopust bBysno I'apeus [u ap.]; mep. ¢ aHrI.
A.A. Cmunkuna. - Mocksa: JIMK Ilpecc, 2016. - 210 c. - ISBN 978-5-970()0-387-1. - Tekcr:
sanexktpoHHbIi. - URL: https://znanium.com/catalog/product/1028080

I'py3nes, A.B. IIporno3noe monenupoBanue B IBM SPSS Statistics u R: Meron nepesneB
pewennii / A.B. I'py3nes. - Mocksa: JIMK IIpecc, 2016. - 278 c. - ISBN 978-5-97060-456-4.
- Tekct: anexkrponnsiid. - URL: https://znanium.com/catalog/product/1028064

I'openos, B.M. Ananu3 cratuctuueckux JaHHBIX: npaktukym: [16+] / B.W. I'openos, T.H.
Jlemamesa; Pocculickas MexayHapoaHas akaaemus Typusma. — MoCKkBa: YHHUBEPCUTETCKas
kaura, 2015. — 120 c¢.: wun. — Pexum gocryma: mo mnoxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=574944

5. OHEHOYHBIE CPEACTBA

IIpoBeneHMe TEKYIIEr0o KOHTPOJSA B paMKaxX peaju3aluu JAaHHOW JUCHUILIMHBI IPOXOJIWT B
coorBeTcTBUM C¢ Tabmunei 3 panHOW paboueil mporpamMmbl AMCHUIUIMHBI MO OCHOBHBIM MOHSATHSM
(kateropusM) U mpobiemMaMm, paccCMaTPUBAEMbIM B NPEUIOKEHHbIX Temax. Pukcanus pe3ylbTaToB
TEKYIIEro KOHTPOJIS B paMKax pealu3aluy JaHHOW JUCIUIUIMHBI HE TPETyCMOTPEHA.

Tunossble 3aJaHus K TEKYLIeH aTTecTANMU (IPAKTHYECKHE 32 JaHUS).

IIpakTHyeckoe 3aganue 1:

Peanusyiite anroputm kNN knaccudukaiuu mo k OmmkalimM cocesiM, UCTIOb3Ys MPOCTOE
€BKJIMJIOBOE PACCTOSTHUE.

Peanuzyiite anroputm k-means 115 kiiactepusanuu Ha 2-4 Kiactepa.

Peanuzyitte anroputv DBSCAN, Haliiute napameTpsl A1 KiacTepu3aluy Ha 4 Kiactepa.

IIpakTH4eckoe 3aganue 2:

Peanusyiite anropuT™Mel MOCTpOECHUS JiepeBa C KpUTEprueM HH(POPMAIIMOHHOTO BBIMTPHILIA U
KputepreM J[KHHU W ONpeAeNIeHHI0 Kilacca Mo MaXOPUTapHOMY Kiaccy B jmcte. Haiimure
ONITHMAJIbHYIO TIIyOHHY JiepeBa B 000MX ciydasx (B oTpeske 2-10).



[Ipumenure meronm SVM (Hampumep, u3 Oubmmorekm sklearn) nmist maraceta blobs2.
Busyanusupyiite pesynbrar (pa3OueHHe TUIOCKOCTH M OINOPHBIE BEKTOpa) MPH Pa3HBIX
BapuaHTax sjep (MMHEHOe; MoJuHOMHAIbHOE cTenenei 2,3,5; RBF).

PeanusyiiTe airoputM JOTHCTHYECKOM pPErpeccHd €O CTOXaCTUYECKUM TIPaIUEHTHBIM
cmyckoM, oOyuumTe ero Ha pgaracete spambase old (train) u TpoBepbTe Ha jJaracere
spambase new (val). Ilomyunte ROC kpuBble 11 BapuaHTOB 0€3 HOPMHPOBKH U C
HOPMHPOBKOM IIPU3HAKOB.

IIpakTuyeckoe 3a1aHue 3:

PeanuzyiiTe anropuT™m JMHEHHOW pEerpeccuu, W MOJIMHOMHAIIBHON perpeccuu (jis Jaracera
noisysine — creneneir or 2 a0 5, mns pmaracera hydrodynamics — cremenu 2) 06e3
peryssipusalum.

Peanmusyiite anroputM TpeOHEBOM perpeccMd W HAWIUTE ONTUMAJIBHBIA IapameTp
peryaspusanuu s ciiydyaeB u3 3a1auu 1.

Haiinute Makcumym GYHKOMM C TOMOIIBIO alTrOpPUTMa KPOCC-DHTPONMUIHOIO MOHUCKA,
n300paxas pacnpesielieHne Ha KaKIOM I1are.

Hailiaure ny4mmii myTh B 3a/1aue KOMMUBOSDKEPA € TOMOMIBIO AJITOPUTMA OTHKUTA.

Kpurepun oueHnBanus

®opMBbI TeKyLIEr0 KOHTPOJISI

Kpurepuu ouenuBanus
ycreBaeMoCcTH

K COICp)XKaHWIO, CTPYKTYpe, JOTHKE, apryMeHTanud, O(OPMICHHIO C
BO3MOXHBIM HEOOJIBIINM KOJIWYECTBOM IOTPEITHOCTEH (HampuMep, IJI0X0
BBIJICP)KaHHAS CTPYKTypa TEKCTa, HEOCTaTOYHasl apTyMEHTAalHs OTACIbHBIX
TE3UCOB) — 3aUTCHO

ClIylmlaTedb BBIMNONHSET 3aJaHWE€ YacTMYHO WJIH C  CYILECTBEHHBIMH

[IpakTuueckoe 3ananue o
HeJoueTaMu (HEKOPPEKTHO COpPMYIMPOBAH HCCIIEAOBATEIbCKUN BOMPOC, HE
OMpENeNICHBl ~ OCHOBHBIC  areHThl, HCKOPPEKTHO  BBIOpAHBI  METOJBI
WCCNe/IOBaHMs, TpeOOBaHUS K  CONEPKaHUIO, CTPYKType,  JIOTHKE,

apryMeHTanuu, opopMIEHUIO He BBHITTOJHEHBI) — HE 3a4TEHO,
MOJTHOE U MTPABUJILHOE BBITIOJIHEHUE 33/IaHHS B COOTBETCTBUU C TPEOOBAHUSIMU

dopMa NMPOMEKYTOYHOM aTTECTALIMM — 3a4€T, BBHICTABISEMBIA HAa OCHOBE YCTHOIO OTBETa Ha

BOIIPOCHI.

HpI/I aTTeCTallu HCIOJB3YIOTCA CHUCTEMA <«3a4YTCHO» U «HE 3a4YTCHO» B COOTBCTCTBHUU C

KPpUTCPpUAMU OLICHUBAHMUS.

B pesynbpTare mpoMeKyTOYHOTO KOHTPOJIS 3HAHMN OOydaromMecs MOJy4YaroT aTTECTaLUIo IO

JUCHUITIINHC.

IToxa3zaresn, KpUTEPUH M OLlCHUBAHHE KOMIIETEHINI 110 YPOBHSM UX (p)OPMHPOBAHMSA B
npoiecce MPOMeKyTOYHOI aTTecTalluu

Tabnuia 4
dopma Koamn1 Koani 3YB (s Kpurepumn oneHuBaHus Onenka
NMPOMEKYTOYHON | KOMIIETeHUMH | coomeemcmeuu
aTTecTaluu/BUI ¢ Tabnuyeii 1)
NPOMEKYTOYHOM
aTTecTAlMHU
3auer / OIlK-1 3 (OTIK-1) Ciymarens BEPHO OTBEYaeT HA BOIPOC, | 3aYTEHO
YCTHBIH OTBET HA OIIK-2 4 (OHK-l) yKa3aHHBIH B OwieTe, MPH yCIOBHH, YTO
BOTIPOCHI I1K-6 B (OITK-1) OTBET HA  BONPOC  XapaKTepH3yeTcs
y (OHK'Z) OTCyTCTBI/Iel\f CCPBE3HBIX, 3HAYUMBbIX
B (OHK'Z) HCTOYHOCTCH, apu CJICAYIOIHNX
3 (HK-6) XapaKTCPpUCTHUKAX OTBCTA:
- TBEPAOC 3HAHUC MaTepHraJia Kypca,
y (HK-6) - IIOCJIEA0BATCIILHOC HU3JI0KCHHUEC
Marepualia,
— 3HAHUC TCOPETUYCCKUX MTOJIOKCHUI
6e3 000CHOBaHHOM nx
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®opma Konmbi Konw1 3YB (s Kpurepun onennBanus Onenka

NPOMEKYTOYHOM | KOMIICTEHUHH | coomsemcmeuu

aTTrecTalMu/BHU/I ¢ Tabnuyeui 1)

NMPOMEKYTOYHOM
arrecTaumu

apryMeHTaLuH,
— CcoOmIOZCHWE  HOPM  yCTHOW U
NMCbMEHHOM JIMTEPAaTypHOU peuH.

Ciymiatenb  NPEACTAaBIsET OTBET HA | HE 3a4TEHO

BOIIpOC Owiera, CBHAETENBCTBYIOIIUH O

HEKOMIICTCHTHOCTH ~ CIIyLIaTels,  HpH

CIIEYIOIINX [TapaMeTpax OTBETa:

— He3HaHWE  3HAYUTENBHOW  YacTH
IPOrpaMMHOT0 MaTepuaa,

— HQJIMYUE CYLIECTBEHHBIX OINMOOK B

ONpeneNeHusX, (dhopMyIHpOBKaXx,
TIOHUMAaHUU TEOPETUUYECKUX
TOJIOKEHU;

—  0ecCHCTEeMHOCTh TIpH OTBETE Ha
MTOCTaBJICHHBIN BOIIPOC,

— OTCYTCTBHE B OTBETE JIOTHUECKH
KOPPEKTHOTO aHaImn3a,
apryMeHTaIuy, KJIacCupUKaIIH,

—  HaJIWYHE HapYIIEHWH HOPM YCTHOM U
NMCbMEHHOM JIMTEPAaTypHOU peyuH.

Pe3ynbpTaThl MPOMEKYTOUHOTO KOHTPOJIS MO JAUCLUIUIMHE, BbIpakeHHbIE B OMHApHON cucTeme
«3aYTEHOY, TIOKA3BIBAIOT YPOBEHb CHOPMUPOBAHHOCTH y 00YUAIOMIETOCs KOMITETCHIIHH .

Pe3ynpTaThl IPOMEKYTOUHOTO KOHTPOJISA [0 JAUCLUILIMHE, BHIpaXKEHHbIE B OMHApHOW cucteme
«HE€ 3a4TCHO», IIOKA3bIBAIOT HC C(l)OpMI/IpOBaHHOCTI) y o6yqa}01uer0<:$1 KOMHGTGHHI/Iﬁ 110 AU CHUIIIINHE.

Tunosbie BONIPOCHI K NPOMEKYTOYHOM aTTeCTALMH.

I[Ipenpoueccunr. MacmrabupoBanue. Hopmuposka. [TonuHomuansHbie npu3Haku. One-hot
encoding.

Knacrepuszanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

Cwmemenne u aucnepcus (bias and variance). [Tonsitue cpeaHeit rUMOTE3kI.

Amncambinesbsie Metonbl. SOft and Hard Voting. Bagging. Ciyuaiinsie neca. AdaBoost.

Tunsl oOyuyeHUs: ¢ yuuTesnem, 0e3 Y4HuTens, ¢ MOAKPEIUICHHEM, C YaCTUYHBIM Yy4acTHEM
yUYUTeNsl, aKTUBHOE 00yUYeHHE.

BycTuHr nepeBbeB pelieHui.

OmmOka BHyTpu u BHe BbIOOpkHM. OmmbOka o00600menus. HepaBenctBo XéEdnuura.
Banupauus u kpocc-Banuaanusi.

Jluneiinas perpeccus. [lonnnomuanbHas perpeccus. [ pebHeBast perpeccus.

Pasmepnocts  Banuuka-UepBoHeHkuca. PasmepHocts  Bannuka-UepBoHeHkuca s
HepUEenTPOHA.

Jloructnueckas perpeccusi. I paaueHTHBIN CIIyCK.

[Toporossie yciaoBus. DddextuBaocTs mo [Tapero. Presicion-Recall u ROC xpussie. AUC.
Amncamb6ieBbie MeTosl perpeccun. RANSAC. Theil-Sen. Huber.

Pasmepnocts  Banuuka-UepBoHeHkuca. PasmepHocts  Bannuka-UepBoHeHkuca s
MepUEenTPOHA.

Jloructnueckas perpeccust. | palueHTHBIN CITYCK.

[Toporossie ycnosus. D¢ dexruBHocTh o [1apero. Presicion-Recall u ROC kpussie. AUC.
Amncamb6ieBbie MeTosl perpeccun. RANSAC. Theil-Sen. Huber.

ITepuentpon. [lepuenTpoH ¢ KapMaHOM.

Merton onopHbiX BekTOpoB. [locTanoBka 3agaun. @opmMyJIUpPOBKA U PELICHUE ABOMCTBEHHON
3aga4d. TUIBI OMOPHBIX BEKTOPOB. SApa.
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I'mnore3sr u  guxotomuu. Dynkuus pocrta. Touka mnosioMKU. Jloka3aTenbCTBO
MOJIMHOMHAIILHOCTU (DYHKIIUU POCTA B MPUCYTCTBUU TOYKU TTOJIOMKH.

HepeBbst pemenuit. Mudopmanmonnslii BeMTpbin, kputepuid JDxunu. Perymspuzarus
nepeBbeB. HeOpexkHbie pelniaronue 1epeBbs.

baifecoBckmii kmaccudukarop. Tumbl oneHkd pacnpeneneHuid npuszHakoB (Gaussian,
Bernoulli, Multinomial). EM anroputm.

Heiiponnsie cetn. Ilepuentpon PoszenOmarra. ®ysknum aktuBanuud. OOpartHOE
pacnpocTpaHeHue rpaauenTta. Softmax.

Croxactuueckas ontumuzans. Hill Climb. Omxur. ['eneTnueckuii aroputm.

Mertpuueckue kinaccupukaropsl. KNN. WKNN. Ot6op stanionoB. DROPS. Kdtree

6. YYEBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE
AUCHUIIJIMHDBI

OcHoBHas JiMTeparypa:
Kyk, [I. MammnaHoe oOyueHue u HeWpOHHBIE CETH ¢ Ucoib30BaHueM oubanorexku H20 / 1.
Kyxk; mep. ¢ anrt. A.b. Orypnosa. - Mocksa: JIMK Ilpecc, 2018. - 250 c. - ISBN 978-5-
97060-508-0. - Tekct: anexkrponnsiii. - URL: https://znanium.com/catalog/product/1028135
O6pabotka n3zobpaxenuit ¢ momoibo OpenCV / I'mopust bysno I'apcust [u ap.] ; mep. ¢
anr1. A.A. Ciunkuna. - Mocksa: JIMK Tlpecc, 2016. - 210 c. - ISBN 978-5-970()0-387-1. -
Tekct: anexkrponnsiii. - URL: https://znanium.com/catalog/product/1028080
JlonoJIHUTeIbHAS JTUTepaTypa:
I'py3neB, A.B. Ilpornoznoe monenuposanue B IBM SPSS Statistics u R: Meron nepeBbes
pemenuii / A.B. I'py3nes. - Mocksa: JIMK Ilpecc, 2016. - 278 c. - ISBN 978-5-97060-456-
4. - Tekcr: anexkrponnsiii. - URL: https://znanium.com/catalog/product/1028064
T'openos, B.M1. Ananu3 craructuyeckux JaHHbIX: Opaktukym: [16+] / B.W. Topenos, T.H.
Jlemamesa; Poccniickas MexayHapoaHas akaaeMus Typusma. — MOCKBa: YHUBEPCUTETCKas
kaura, 2015. — 120 c.: wn. - Pexum poctyma: mno mnoammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=574944.

[lepeueHp HMHPOPMALMOHHO-CIIPABOYHBIX CHUCTEM M MpO(ECCHOHAIBHBIX 0a3  JaHHBIX
MH(OPMaLlMOHHO-TEIEKOMMYHUKAIIMOHHON cetn  «/HTepHeT», HEOOXOAWMBIX JUIsI OCBOEHUS
IIPOrPaMMBI:

HNudopmannoHHO-CIPaBOYHbIE CHCTEMBI:

[apant.Py. UndopmanmonHo-nipaBoBoii moprai: http://www.garant.ru

HNudopmanmonnas cucrtemMa «EamHOe OKHO J0CTyma K 00pa30BaTelIbHBIM PECypcamyy:
http://window.edu.ru/

OtkpeiToe  oOpazoBanme. Acconmanusi «HammonanbHas  mmatrgopma  OTKPBITOTO

obpaszoBanus»: http://npoed.ru

Od¢ununansuas Poccusi. Cepep opranos rocyaapcTBeHHo Binactu Poccuiickoit denepanuu:
http://www.gov.ru

OdunmansHbll MHTEPHET-TIOPTAN MpaBoBOM HHpopMmanuu. [ocynapcTBeHHas cucTeMa
npaBoBoi nHpopMarmu: http://pravo.gov.ru

I[MpaBoBoii caiit Koncynerantlntoc: http://www.consultant.ru/sys

Poccuiickoe obpazoBanue. DeaepanbHblil moprai: http://www.edu.ru

TemaTnyeckue CUCTEMBbI:
Google. Kuauru: https://books.google.com
Internet Archive: https://archive.org
Koob.ru. Dnekrponnas 6udimorexa «Kyo»: http://www.koob.ru/philosophy/
bubnuoreka Mxrtuka [ihtik.lib.ru]: http://ihtik.lib.ru/
Hokycdepa — Poccuiickas HannonanbHas oubmmoreka: http://leb.nlr.ru
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— EHMUII — Daexrponnas oubmuoreka «Hayunoe nacineaue Poccuny»: http://e-heritage.ru/
— HWnrenpoc. Uuremnekryanbras Poccus: http://www.intelros.ru/

— Hanuonansnas snektpornas 6ubmmoreka HOB: http://www.rusneb.ru

— HenpurocHoBenHsIi 3amac: http://magazines.russ.ru/nz/

— TIlpesunentckas oubmuoreka: http://www.prlib.ru

— Poccuiickas rocygapcTBenHas oubmuoreka: http://www.rsl.ru/

— Poccuiickas HanmonaneHas oubnauoreka: http://www.nlr.ru/poisk/

7. TPOTPAMMHOE U MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHHE
ITPOI'PAMMDBI

B xome peanuzauum 00pa3oBaTEIbHOrO IMpOLECCa HCHOIB3YIOTCS MHOTIO()YHKIIMOHAIbHBIE
ayIUTOPUU JUId TPOBENEHUS 3aHATHM JIGKIMOHHOIO THIA, 3aHATHUM CEMHMHApCKOTO THIIA,
YKOMIUIEKTOBAaHHbIE CIIELUAIN3UPOBAHHON MeOenbl0 M TEXHUYECKMMHU CpEICTBaMHU OOYy4YEeHMS,
CILy>KallluMU JJIs1 IpeJCTaBlIeHNs yueOHoM nHpopmanuu O0IbIION ayAUTOPHH.

[IpoBenenue 3aHATUH JEKIUOHHOIO THUMAa M CEMUHApCKOro THUMa oOecreyuBaercs
JEMOHCTPALIMOHHBIM 000PYA0BAHUEM.

Jlis oOyuaromuxcst ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbsI U MHBAIMJOB (B cllyyae
HEO00XOJUMOCTH) MOT'YT ObITh CO3/IaHbI CIIELUAIbHBIE YCIOBUS JIJIs TOJIYUYEHHUsS] 00pa30BaHHUs.

IIporpammHoe o0ecnieuenune
HpI/I OCYHICCTBJICHUHA 06paSOBaTeJ'ILHOFO mnponoecca B paMKax yHI/IBepCI/ITCTa cryniarejsim
PEKOMCHAOBAHO MCIIOJIB30BaTh CICAYIOMICC JITUICH3MOHHOC ITPOrpaMMHOC o0OecrieueHue:
— OS Microsoft Windows (OVS OS Platform)
— MS Office (OVS Office Platform)
— Adobe Acrobat Professional 11.0 MLP AOO License RU
— Adobe CS5.5 Design Standart Win IE EDU CLP
— ABBYY FineReader 11 Corporate Edition
— ABBYY Lingvo x5
— Adobe Photoshop Extended CS6 13.0 MLP AOO License RU
— Adobe Acrobat Reader DC /Pro — 6ecratio
— Google Chrome — 6ecrmatHo
— Opera — 6ecriatHO
— Mozilla — 6ecrmarao
— Supexc.bpaysep — OecruiatHo
— VLC - 6ecmnatHo
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