PabGouas nporpamma qucuunanHbl (Moay.s) «MammnHHoe 00ydeHHne», BKIAYAKIIAS
OLCHOYHBbIC U METOANIECCKUE MAaTECPHUAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
IIpodeccronanbubie - IIK-3. CmocobeH Ha  OCHOBE
pe3ynbTaTOB  aHaW3a  OOJNBIIAX

JTAaHHBIX pa3pabatbIBaTh

KOMITBIOTEPHbBIE MOJIETH,

obecrieunBaronie MHGOPMAIIMOHHO-
YIpaBJIAOIUe CHUCTEMBI YMHOT'O
1 pOBOro MPOU3BOACTBA

1.2. KoMmneTteHIuM ¥ HUHIMKATOPbI MX JOCTH:KEHHHA, (POPMHUPYEMbIX JHCHHUILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon

Kon

HHIUKATOPA Copep:kaHue HHIUKATOPA KOMIETEHIMHT

KOMIIETEeHIIHH

KOMIIeTeHIINHN

[1K-3 TIK-3.1 CocraBisieT onucanue NPOBOJUMBIX UCCIEAOBAHUMN, TOTOBUT AHHBIE AJIS
COCTaBJIeHHsI 0030POB M OTUYETOB
[IK-3.2 Pa3pabarbiBaeT HMMHTAIMOHHBIE MOJEIM KOMIIOHEHTOB M IIPOLECCOB

ABTOMATH3MPOBAHHBIX CHCTEM YMHOTO IPOM3BOJCTBA, a TAKXKE MOAEIH
COCTaBHBIX  YacTed  MPOLECCOB JKM3HEHHOTO LHUKIa  OOBEKTOB
BBICOKOTEXHOJIOTHYHBIX POIYKTOB M IPOU3BOJCTB

MK-3.3 [Ipoektupyer  MHGOPMAIIMOHHO-YIIPABISIONIAE  CHUCTEMBl  YMHOTO
MIPOM3BOJICTBA U pa3pabaThiBacT X NPOrpaMMHbBIE MOIYJIN

1.3. Pe3yabTarhl 00y4eHust 10 JMCHUILIHHE (MOAYJII0)
Heab n3yvyeHus AUCHUNIMHBI (MOLYJIsI) — U3yUYEHHUE COBPEMEHHBIX MATEMATUUYECKUX METOJI0B
MAaIlIMHHOTO  OOy4YeHHs, MpeJHa3HAYeHHbIX JUId aHajiu3a JaHHBIX M TOCTPOSHUS
MPEACKA3aTeNbHBIX MOJIETEH.
B pesynbrare u3ydeHus: AUCHUILTHHBI (MOYJIS) 00YYaroIuiics JOKeH
3HATh:
® OCHOBBI aPXUTEKTYpPBI, yCTPOUCTBA U GYHKIIMOHUPOBAHUS BHIYUCIUTEILHBIX CUCTEM;
® YCTPOICTBO M MPUHIUIBI (HYHKIMOHUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM;
® METOAOJIOTHUH pa3pabOTKH MPOrPaMMHOTO 00eCIIeUeHUs!.
yMeThb:
e TMPUMEHITh METOJNOJIOTMM YIpaBJICHUA MPOEKTaMU pa3pabOTKU MPOrPaMMHOTO
o0ecrnieueHusl.
BJIA/JETh:
® HaBBIKAMHU OLIEHKH CPOKOB, PECYPCOEMKOCTH, CEOECTOMMOCTH MPOEKTa MO pa3paboTke
cucremuoro [10;
® HHCTPYMEHTAIBHBIMH CPEACTBAMHU Pa3pabOTKH.
2. O0bem, CTPYKTYpPA U CO/lePKAHNE JUCUMILINHBI (MO1YJIs1)
2.1. O6beM TMCUMILIMHBI (MOYJIs1)

Buowt yueonoi pabomut Dopmut 00yuenusn

Ounasn

OO01IAasi TPYIOEMKOCTD: 3aUCTHBIC SMHUIIBI/YaChI 3/108
KoHTakTHas padora: 48
Jlexrym 16
JlabopaTopHbIe padOTHI 32
[IpakTryeckue 3aHsTHS, CEMUHAPBI 0
IIpoMeskyTOUHas aTTeCTANMA: 3a4CT 0
CamocrosiTesibHas padora (CP) 60

2.2. Tembl (pa3menbl) AUCUMIIMHBI (MOAYJIsI) € YKa3aHMeM OTBEIE€HHOr0 Ha HHMX
KOJIH4eCTBa 4acoB 1o (popmam 00pa3oBaTe1bHOM AesITeIbHOCTH



Ounasa ¢hopma odyuenusn

Buanl yueOHoii padorsl (B yacax)
Ne | HaumeHoBanue TeM Konrakrias padora
3anarus
n/n | (pazaenosn) 3aHATHSA CEMHUHAPCKOr0 THIIA CP
JIEKIMOHHOT'O THIIA
J Huble 3 C JIP Huble
1. OCHOBBH  MAaIIMHHOTO 2 - - - - - 12
00yueHMsI
2. Knaccudukaropsl 4 - - - 6 - 12
3. Perpeccuonnbie 4 - - - 10 - 12
MOJIEIH
4. Knacrepuszanus 2 - - - 10 - 12
5. I'mybokoe o0y4ueHne 4 - - - 6 - 12
2.3. Conepxanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE IO TeMaM (pasjenaMm) H

BUJIaM padoT

Conep:xkaHue JEKIMOHHOTO0 Kypca

Ne
wn HaumenoBanue Tem (pa3jesioB) Coaep:xaHue JEKIMOHHOTO Kypca
1. | OCHOBBI MAIIMHHOTO O0YYCHUS OCHOBHBIC KOHIICTIIMH MAITUHHOTO O0YYCHUS
2. | Knaccudukatopsl AJNTOPUTMBI MOCTPOCHUSI KIIACCH(DUKATOPOB
3. | PerpeccuoHHBIC MOJCTH AJTOPUTMBI IOCTPOSHUS PErPECCOPOB
4. | Knacrepuzanus Brizienenue kiacTepoB B JaHHBIX
5. | I'nmybokoe oOyueHme HeiipoHHBIC ceTH J1s aHAIH3a JaHHBIX
Cojep:xaHue 3aHSITHII CEMHUHAPCKOTO TUIIA
Ne .
o/ HaumeHnoBanue TeM (pa3iesioB) Tun Conaep:kanue 3aHATHII CEMHHAPCKOT0 THIIA
1. Krnaccudukarops JIP [MocTpoeHne KIacCUPUKAIMOHHBIX MOJICNCH 1 OIIEHKA FX
3G EKTUBHOCTH
2. Perpeccruonnsie monenu JIP [locTpoeHune perpeccuBHbIX MOJENEed M OLEHKa UuX
3¢ GEKTUBHOCTH
3. Knacrepuzanust JIP Pemenue 3amaun kigactepu3aluu JaHHBIX W OIEHKA €ro
3¢ HEKTUBHOCTH
4. I'my6Goxkoe oOyuenue JIP Pemenne kmaccHpUKAIMOHHBIX M PETPECCHOHHBIX 3a1ad
HEHpPOCEeTEeBHIMU METOJAMH
Conepxanue caMOCTOATEIbHOH padoThI
Ne .
w/n HaumenoBanue Tem (pa3jesioB) Copep:xaHue caMOCTONAITEIbHONH PadoThI
1. OCHOBBI MAIIMHHOTO O0YYCHUS Pabota ¢ neKImoHHBIM MaTepuaIoM, TIOUCK U 0030p JUTEPaTypHl U
AJIEKTPOHHBIX HMCTOYHHKOB HMH(OpMAIMM 1O HWHAWBUIYAIBHO
3aJJaHHOM MpobIeMe Kypca;
PaGora B o2neKTpOHHOM Kypce (M3y4eHHE TEOPETHUUYECKOTO
MaTepI/Iana, BBIIIOJIHCHHUC TECTOB nu KOHTpOJ’ILHbIX pa60T,
pa3paboTka mporpamm);
BrImmonHeHNEe JOMANTHUX 3aJaHNM;
Pa3paboTtka mporpaMM AJist pelIeHusi HeCTaHIapTHRIX 33134,
AHanmu3 HaydHBIX NyONUKAIlMA 10 3apaHee OIpeesICHHON
MPEIoJIaBaTeIeM TeME.
2. Knaccugukaropst PaboTa ¢ NeKIMOHHBIM MaTepHajIoM, IIOUCK U 0030p JHUTEPATYPhl U

QJIEKTPOHHBIX HCTOYHMKOB HMH(MOpPMAIMKM [0 HHAWBHIYaIbHO
3aJlaHHoOI IpobIieme Kypca;

PaGora B 9neKTpOHHOM Kypce
Marepuana, BBIIOJHEHHE TECTOB H
pa3paboTka ImporpaMm);

BrmonHeHnne foManrHuX 3aIaHuiT;
[Moaroroka k 1abopaTopHBIM paboTam;
Pa3paboTka nporpamm JuIs pelIeHns HeCTaHAapTHBIX 3a/1a4;
AnHanu3 HayyHbBIX mNyONMKanuMid 1O 3apaHee  ONpelesICHHOW
Iperno/iaBaTeseM TeMe.

(m3yuenne
KOHTPOJIBHBIX

TEOPETHYECKOTO
pabor,




3. Perpeccruonnsie Moaenu Pabota ¢ neKIMOHHBIM MaTepHaIoM, TIOUCK U 0030p JHUTEPaTyPHl U
OJICKTPOHHBIX HCTOYHHUKOB I/IH(i)OpMaLII/H/I Mo HWHIAWBUAYAIIBHO
3a7aHHoOl mpobieme Kypca;

PaGota B 9mekTpoHHOM Kypce (M3yUeHHE TEOPETHYECKOTO
Marepuaia, BBIOJHEHHE TECTOB W  KOHTPOJIBHBIX  PadoT,
pa3paboTka IporpaMm);

BrInonHeHne qoMaliHuX 3aJaHuil;

[Moaroroka k 1abopaTopHBIM paboTam;

Pa3paboTka mporpaMm I peIieHNs: HECTaHAAPTHBIX 3a/1a4;
AHanu3 HayyHbBIX MNyONMKanMid 10 3apaHee ONpelesICHHOU
MIPEMOIaBaTeNIeM TEME.

4. Krnacrepuzamus Pabora c NTEeKIIMOHHBIM MaTEpPHAIOM, ITOUCK M 0030p JUTEPaTypsl U
9JIEKTPOHHBIX HCTOYHMKOB HMH(MOpPMAlMKM [0 HHAWBHIYaIbHO
3a7aHHOl mpobiiemMe Kypca;

PaGota B 9neKTpOHHOM Kypce (M3ydeHHE TEOPETHYECKOro
MaTtepuala, BBIITOJTHCHHUC TCCTOB u KOHTPOJIbHBIX pa60T,
pa3paboTka mporpaMm);

BrImmonHeHNEe JOMANTHUX 3aJaHNM;

IToaroroska k 1abopaTopHEIM paboTam;

Pa3paboTka mporpaMM I peIIeHNsT HECTaHAAPTHBIX 3a/1a4;
AHanu3 HayyHbIX IyONMKaluid 1O 3apaHee OIpeAeICHHOM
IpErnoiaBaTesieM TeMe.

5. I'ny6okoe oOyueHnue PaboTta ¢ neKIMOHHBIM MaTepHajIoM, IIOUCK U 0030p JUTEPaTypHl U
QJICKTPOHHBIX HCTOYHHKOB I/IH(i)OpMaLII/II/I Mo HUHIAWBUAYAJIBHO
3aJJaHHOM TIpobIeMe Kypca;

PaGota B 9mekTpoHHOM Kypce (M3yUeHHE TEOPETHYECKOTO
Marepuaia, BBINOJHEHHE TECTOB W  KOHTPOJIBHBIX  padoT,
pa3paboTka mporpaMm);

BeimmonHeHue foMalHuxX 3a1aHuii;

[Moaroroska k 1abopaTopHBIM paboTam;

Pa3zpaboTka nporpaMm JyIst pelieHusT HECTaHIaPTHBIX 3a]1ad;
AnHanu3 HayyHbIX [yOJMKalMid 10 3apaHee ONpelesICHHOU
MPEMOIaBaTeNIeM TEME.

3. OueHouyHble MaTepuajbl AJsl TPOBeIEHUS] TEKYIIero KOHTPOJS YCINeBAeMOCTH M
NPOMEKYTOYHOM aTTecTAaluH 00y4aloIMuXcs M0 JUCHUILINHE (MOAYJII0)
[To mucrumuuHe (MOIYJIO) TPEIYyCMOTPEHBI CIEAYIOLIHME BUABI KOHTPOJS KauyecTBa
OCBOEGHHUS:
® TEKyIIMH KOHTPOJIb YCIIEBAEMOCTH;
® IIPOMEXYTOYHAs aTTECTALNs 00yYarOIIUXCs MO AUCIUILIIMHE (MOAYIIIO).
3.1.1. OueHoyHble MaTepHaJbl JJIsl NPOBeJACHUS] TeKyllell aTrecTalMy MO AHCHUILINHE

(MoxyJi10)

Ne | Konrposmpyemble TeMbl (pa3/esibl) HaumeHoBaHUE OLICHOYHOIO CpeACTBA
n/n

1. OCHOBBI MAIIIMHHOTO 00yYEHUS YcTHBIH onpoc, KOHTPOIbHAs padoTa
2. KraccudukaTops! YcTHBIH onpoc, KOHTpoJIbHAs paboTa
3. Perpeccruonnsle Mofenu YcTHBIH onpoc, KOHTpoJIbHAs paboTa
4. Knacrepuzanus YCTHBIHM onpoc, KOHTpoJIbHAs paboTa
5. 'nybokoe odyueHue YCTHBIHM onpoc, KOHTpoJIbHAs paboTa

3.1.1. TunoBbie KOHTPOJIbHbIEC 3aJaHUS MM MHbIe MaTepHaJbl, HEOOXOAUMbIE JIs1 OLCHKH
3HAHUH, YMEHHUI1, HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH B NMPOLecce TEKYIero KOHTPOJIsA
yCIIeBaeMOCTH

YcTHBI onpoc

- Kitaccugukanus anropuTMoB MaliiHHOTO O0YYEHHS.

- Perpeccus, nunennas perpeccus, TMHENHbIE MOJEIHU PErPECCUM.

- HeneBas ¢pyHKIUS JIMHEHHOW PETPECCUM.

- Knaccudukanus. Jloructuueckas perpeccus.

- lleneBast hyHKIUS TOTUCTUYECKON PETPECCHUM.

- Perynsapusanus.



- Heliponnsie cetu. CTpykTypa HEHPOHHOMU CETH.
- Anroput™ 00paTHOTO paclpoCTpaHEHUs OIIHOKH.
- [lepeBss pemienuil. O0ydeHue epeBa peuieHui.
- Anroputm Random Forest.
- Anroputm AdaBoost.
- Kackan knmaccudukaropos. OOydeHne Kackasa.
- Knacrepuzanus. Anroputm k-means
KounTtpoubHas padora
IIpumepHBble 3a1aHus
1. BriOepure BepHbIe yTBepxkaAeHUs Mpo miomans nox ROC-kpusoit (AUC-ROC)
e [Inomanp mox ROC-kpuBoii /U1 HACATBHOTO AITOPUTMA 3aBUCHUT OT JI0JIU
MOJIOKUTEIBHBIX
e 00BEKTOB B BEIOOPKE
e ROC-kpuBas cTpoHTCs B OCSX "10JI51 BEPHBIX OTPUIIATEIBHBIX KiIaccupukanmii" u " momis
® BEPHBIX MOJOKUTEIBHBIX KIacCupuKarun”
e ROC-kpuBas cTpouTtcs B OCsiX "0 OMIMOOYHBIX MOJIOKUTEIBHBIX KIIaCCU(UKANN" 1
"' ToJIs
® BEPHBIX MOJOKUTEIBHBIX KIacCupuKarun”
e [lnomans mog ROC-kpuBo# 1)1 UJ1€aIbHOTO AIrOPUTMa paBHA €IMHULIC
2. Kak onpenensercs OTBET peIAOIIETo AepeBa B 3ajaue KiacCU(pUKAIUU AJIs 3aJaHHOTO
oObekTa’?
e OtBeT onpezenseTcs Ha OCHOBE 3HAUEHUS B JIF000H U3 BEPILIUH JepeBa

JTAHHBINA 00BEKT
[To 3Ha4YeHHUIO B IUCTE, KOTOPHIH MMOMAal B TaHHBII 0OBEKT
BeiOepure yTBepkaeHus, KOTopble OTHOCATCS K Bag-of-words
MaTpuLa IPU3HAKOB IJIOTHAS
e MaTpHila IPU3HAKOB pa3pe’KeHHas
® UTHOPUPYET MOPSA0K CIIOB B MPEJIOKEHUU
®  YYUTHIBAET MOPSIOK CIOB B IIPEJIOKEHUH
®  YYUTHIBAECT OJM30CTH CJIOB [0 3HAUEHUIO
4. Yto Takoe qucrepcus y Mojaenn?
Kak MOXHO IpOBaJIMAMPOBATH\IPOBEPUTH BAIy MOJIENb?
6. UYro mpou3oiaeT ecnu JIMHEHHON perpeccuu Ha BXOJ 10aTh TPU KOJIOHKU X, Y, Z, TJIe

w e e e

9]

7=x+y?
7. Kakoii U3 HWKEPUBEICHHBIX METOIOB TTO3BOJISIET IIPHUBECTH CIIOBO K €r0 HOPMaJIbHOM
dbopme?

e (CreMMUHT

e (CerMme”ranus

o JlemmaTuzanus

e Toxenmzamus
8. Y Bac ecTh MaTpuila MEIIKa CJIOB U3 TBUTOB, B KOTOPOH KaXK/Iblid TBUT pacCMaTPUBAECTCS

KaK OJIMH JOKyMeHT. Kakue u3 cienyromux yTBepKIeHU BEpHBI?

e VYaneHue CTOM-CJIOB U3 JAHHBIX MOBJIUSAET HA Pa3MEPHOCTh JIAHHBIX.

e Hopmanuzanus cjioB B JaHHBIX CHU3UT Pa3MEPHOCTD JIAHHBIX

OTBeT OIpEACIIACTCSA Ha OCHOBC CYMMBI 3HAYEHHI U3 BCEX BCPHINH, ITO KOTOPBIM ITPOIICI

L4 Hp606p330BaHI/IG BCE€X CJIOB B HIKXHMU PEerucTp HC MNOBJIMACT Ha PASMCPHOCTH

TAHHBIX
9. Bribepure yTBepKAeHUs, KOTOpBIe OTHOCATCS K Bag-of-words
MaTpulla IPU3HAKOB TUIOTHAS
10. Onumute 3 ocHOBHBIX 3Tana o0yuenus ULMFit.
Konmponvnas paboma No2



1. Kakumu U3 epeyucIeHHbIX HUKE CBOMCTB 001a/1al0T HEHPOHHBIE CeTH?

MoryT BocCcTaHaBIUBATh OYEHB CJIIOKHBIC Pa3IESIONINE TOBEPXHOCTH

MoryT 1000y4aTcsi Ha HOBBIX JaHHBIX

JIaroT XOpOIlI0 HHTEPIPETUPYEMbIE MOACTU

Jlo ompeneneHHOro MOMEHTA He TIepeoOydaroTCsl MPU YBEITMYCHUN YHCIa TTapaMeTpOB

[IpakTUuecku He 3aBUCAT OT BbIOOpA MapaMeTPOB ONTUMHU3AIMOHHOTO aIropuTMa

3a yTo OTBeUaloT (PYHKIUU aKTUBAIIMN B HEMPOHHBIX CETAX?

Uro Takoe learning rate?

Urto nmpowmsoiinet ecnu learning rate OyJeT CIMITKOM OOJIBIION WIIH CITUIITKOM

MaJICHbKHI?

Kakyto mpo0iemy yacTHYHO MO3BOJIIET peruTh ucnoib3oBanue CRF B 3amaue NER

Kpatko onummure apxutektypy Ha ocHoBe LSTM, KOTOpYIO UCTIONIB3YIOT JJIsl PEIICHHUS

3amaun NER

OnumuTe 2 OCHOBHBIX BapUaHTa CUMBOJIBLHOTO MIPE/ICTABIICHUS TOKEHA

Kakoii Bup attention yaiie Bcero UCIONIB3YETCS B COBPEMEHHBIX MOEIIAX?

Kak no xopnycy nonmyuaercss BPE u kakue npenmyiiectsa naer?

0. Yem otmmuaercs scaled dot product attention Tpancdopmepa ot oosraHOTO dot product
attention?

U AW e e e

= o

3.1.2. MeTtoanueckue MaTepHaJbl, ONpeAe/]sOle MPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [IeATEJbHOCTH B XOJAe TeKYlero KOHTPOJs
yCIeBaeMOCTH
YcTHBIH 0TBET

Onenka 3HaHuil npeanonaraer AuddepeHIupoBaHHbIN MOAX0] K 00yJaromemMycs, y4yer
€ro MHIMBUyaIbHBIX CIOCOOHOCTEH, CTeNeHb YCBOEGHUS M CUCTEMAaTU3allui OCHOBHBIX MOHITHMA
U Kateropuil mo aucuuiuinHe. Kpome Toro, orneHuBaeTcsi HE TOJBKO TJIyOMHAa 3HaHUI
MOCTaBJIEHHBIX BOIIPOCOB, HO M yMEHHME HCMOJIb30BaTh B OTBETE MPAKTUYECKUN Marepual.
OnenuBaeTcs KyabTypa pedH, BlIaJeHUE HaBBIKaAMU OPaTOPCKOrO UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTebHOCTb, MOJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
pa3NMYHBIX TOYEK 3PEHHs, CaMOCTOATEeNIbHOEe 0000IIeHne MarepHuaia, MHCIOJIb30BaHNe
poecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpAaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (paKTHIECKUX OINOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3Jlaraercs MCUepIbIBAIOIIE,
MIOCJIEZI0BATENBHO, TPAMOTHO M JIOTMYECKH CTPOMHO, IPH 3TOM pPAaCKpbIBAIOTCS HE TOJBKO
OCHOBHBIE TOHATHUS, HO U AHAIU3UPYIOTCS TOUKH 3PEHHS Pa3IMYHBIX aBTOpoB. OOyuaroniuiics
HE 3aTPYJHSETCS C OTBETOM, COOTIONAET KyJIbTypy PEeUH.

OrneHka «xopouto» CTaBUTCS, eclii 00ydJarolUics TBEpO 3HAET MaTepuaj, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTHYeCKylo 0a3y, HO IpU OTBETE Ha BONPOC JOIYCKAeT
HECYIIIECTBEHHbIE OTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOYYaIOUIMICS OCBOMJ  TOJBKO
OCHOBHOM MarepHal, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEeI0BaTEeIbHOCTh B M3JIOKEHHUM MaTrepuana,
3aTpyJHSIETCS. C OTBETaMM, IIOKa3bIBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalu30M,
apryMeHTaluen U BIBOJAMM.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CIM OOydarouluiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

KonTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenuseanus: nociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHS, CaMOCTOsATEeNbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHUX OIIHNOOK.



OrneHka «omauuHO» CTaBUTCA B CIIydae, KOT/ia COOJIIOICHbI BCE KPUTEPHH.

OneHka «xopouwto» CTaBUTCS, eclii 00ydJarolUics TBEpO 3HAET MaTepuas, rpaMOTHO U
[0 CYIIECTBY H3JaraeT €ro, 3HaeT NpPaKTHYECKyl 0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS,, €CIM OOYYaIOUIMICS OCBOMJ TOJBKO
OCHOBHOM MarepHaj, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HEeTOYHOCTH, HEJOCTATOYHO
npaBUIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEeI0BaTeIbHOCTh B M3JIOKEHUH MaTrepuana,
3aTpyJHSIETCS C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalu30M,
apryMeHTaluen U BbIBOJAMM.

Ouenka «HeyoosremeopumenvbHoy CTaBUTCS, €CAM OOydaloUuiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI 1JIs1 IPOBEACHHUS NMIPOMEKYTOYHON aTTeCTALMHU
3.2.1. Kputepuu OueHKH pe3yJIbTAaTOB 00YUeHHsl 10 TUCHHUILIMHE (MOIYJII0)

Mxana PesyabTaTsl
Iloka3aTenu oueHMBaHUS Pe3y/IbTATOB 00y4eHUSs
OLICHHBAHNUA o0y4eHnuns
OTJIMYHO 3Haer: - oOydaronuiicss riIy0OKO X BCECTOPOHHE YCBOWJ MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCJIE0BATEILHO M TPaMOTHO €r0 H3J1araeT, ONupasich Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAay4YHBIX 3HAHUH JeNaeT KBalH(UINPOBAHHBIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHATHIMH.
VYmeer: - oOydJaromuiics ymMeeT CcaMOCTOSITENIbHO M TPAaBWIBHO pemarh y4eOHo-
npodeccroHanbHBIE  33aJayd  WIM  3aJaHusl, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIEHO U apTYMEHTHPOBAHO U3JIaraTh CBOE peIlIeHHE, UCTIONb3Ys
Hay4HbIE OHATHUS, CChITIasiCh HA HOPMAaTUBHYIO 0a3y.

Bnaneer: - oOy4aromuiicss BIajeeT parioHaTbHBIMU METOAAMHU (C MCIIOJIb30BAaHUEM
panMOHATIBHBIX METOANK) PEHICHHS CIIOXKHBIX NMPOQEeCCHOHATIBHBIX 3a7ad,
MPEJCTABIEHHBIX A€IOBBIMU UTPAMH, KEWCAMU H T.1I.;

IIpu pemenny NpoaeMOHCTPUPOBAI HABBIKU

- BBIICTIEHUS TTIaBHOTO,

- CBA3KOH TEOPETHUECKUX IOJOXKEHUN ¢ TpeOOBaHUSIMU PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0’KEHHS MBICIIEH B JIOTHYECKOH MOCIEI0BATENBHOCTH,

- CaMOCTOSTEJILHOTO aHau3a (aKkThl, COOBITHH, SBJICHUM, MPOIECCOB B MX
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHH.

XOPOLIO 3HaeT: - oOydarommuiicss TBepAO YCBOWJI MAaTepHaN, JOCTATOYHO TPAMOTHO €ro
U3JaraeT, ONUpasCh Ha 3HAHUSI OCHOBHOM U JONOJIHUTENIBHON IUTEPaTYPBI,
- 3arpynHsercss B (OpPMYJIHPOBAHWM KBAJTH(UIIMPOBAHHBIX BBIBOJOB M
000011IeHUl, omepupyeT KaTeropusiMH U IOHATUSIMH, HO HE Bcerzaa
NPaBHJILHO UX BEpUPHULIUPYET.

Ymeer: - 00ydaromuiicss yMEEeT CaMOCTOSATENHFHO I B OCHOBHOM NPABMJIBHO PEIIAThH
yueOHO-TIpo(eCcCHOHANIBHBIE 33/a4M WM 33/1aHHS, YBEPEHHO, JIOTHYHO,
MOCTEN0BATENIEHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MIOJIHOW Mepe MCIHOIb3ys HAay4HbIE MOHATUS M CCBUIKM HAa HOPMATHBHYIO
0a3sy.

Bnaneer: - oOywaroliics B LIENIOM BNajieeT PAlMOHANBHBIMU METOAAMHU DPELICHUS
CJIOKHBIX TTPO(ECCHOHANBHBIX 3a/1a4, PEICTABICHHBIX JICIOBBIMU UTPaMH,
KelcaMu U T.JI.;

IIpu pemeHun cMoOr mpPOJEMOHCTPUPOBATH JOCTATOYHOCTb, HO HE
TITyOMHHOCTD HAaBbIKOB,

- BBIIECTIEHUS TTIaBHOTO,

- M3JI0’KEHHS MBICIIEN B JIOTHYECKOH MOCIE0BATENBHOCTH,

- CBS3KH TEOPETHYECKUX TMOJIOKEHHH C TPeOOBAaHMAMH DPYKOBOJISILMX
JIOKYMEHTOB,

- CaMOCTOATENBHOTO aHaIu3a (aKTbl, COOBITHI, SIBICHUH, IPOLECCOB B UX
B3aMMOCBS3H U IUAIEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaerT: - o0ydaromuiicss OpUEeHTHPYETCSl B MaTepHaie, OJJHAKO 3aTPYAHSACTCS B €ro
PUTEJIBHO H3J10KEHNH;
- IOKa3bIBaeT HEAOCTATOYHOCTh 3HAHUM OCHOBHOM M JOMNOJHUTEIBHON
JUTEPATypHI;

- cn1abo apryMeHTHPYET HayYHBIE MOJIOKESHHUS;




- IPAKTHYECKH HE CIIOCOOEH ChOPMYIHPOBATh BEIBOJBI 1 0000IICHNS;
- YaCTUYHO BJIAJIEET CUCTEMOM TTOHSITHH.
Ymeer: - 00yJaromuiicss B OCHOBHOM YMEET PEIIUTh y4eOHO-TIPOPecCHOHATBHYIO
3amady WIM 3aJaHre, HO JOMYyCKaeT OMMOKH, clabo apryMEHTHPYET CBOE
peleHne, HeOCTaTOYHO HCIOJIb3YeT Hay4yHbIC MOHSATUS M PYKOBOJSILUE
JIOKYMEHTBI.
Buageer: - oOydaromuiics BiageeT HEKOTOPBIMH pAlMOHAIBHBIMA METOJAMU
peLICHUs]  CJIOXHBIX  MPO(PECCHOHANBHBIX  33aJay, IPEACTaBICHHBIX
JIEIIOBBIMH HTpaMHU, KefcaMu U T.10.;
[Ipu pemenny TpoIeMOHCTPHUPOBAT HEAOCTATOYHOCTH HABBIKOB
- BBIJICJICHNUS TJIaBHOTO,
- M3IIO’KEHHS MBICIICH B JIOTHYIECKOH MOCIIEIOBATEIIEHOCTH,
- CBS3KH TEOPETHYECKUX IIOJIOKEHHH C TPeOOBAaHMAMH DPYKOBOJSIINX
JIOKyMEHTOB,
- CaMOCTOATEIHHOTO aHanu3a (akKThl, COOBITHIA, SBIECHUM, MPOIIECCOB B MX
B3aUMOCBSI3H U JUAIEKTHUYECKOM Pa3BHUTHH.
HEYJIOBJIETBO- 3HaeT: - oOy4arouiicss He yCBOMII 3HAYUTEIFHON YaCTH MaTepHala;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh Hay4HBbIE ITOJI0KEHMUSI,;
- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIQJICET CUCTEMOMN MOHSTHUH.

Vmeer: o0yuJaromuiicss He MOKa3al YMEHHE pelaTh y4eOHO-IPO(EeCCHOHATBHYIO
3aj1a4y WIH 3aJaHHe.
Braneer: HE BBINOJHEHBI TPEOOBAHMS, NPEIbABISEMbIE K HABBIKAM, OIICHHBACMBIM

KYHOOBJICTBOPHUTEIIEHO».

3.2.2. KoHTposbHbIe 3aJaHUs] W/WJIN MHbIE MATEPUAJIBI VISl IPOBeIeHUsI NTPOMEKYTOYHOM
arrecTauuu

Cnucok BONPOCOB /il YCTHBIX OTBETOB

1. ITocranoBka 3amaun MamuHHOTO O0y4yeHHs. OOydeHue ¢ yuureneM u 0e3 yuwrens. Turbl
MIPU3HAKOB

2. Tunesl 3aga4. JIuHeliHble MOIETH

3. [Ipumepsl 3anad 00yueHus 6e3 yuurens (3-5 mpumepoB)

4. [Ipumepsl 3a1a4 00yueHUs ¢ yunurenem (3-5 mpuMepoB)

5. ®yHKMOHANT KauecTBa. MUHUMHM3ALUS SMITUPUUYECKOTO PUCKa

6. [lepeoOyuenne. MeToasl Banumanuu Moaeneil. Kpocc-panmumanus

7. Metpudeckue MeTo bl Kiaccudukanuu. Buabl paccrosHuii

8. Meron Ommkaiimero cocena. Meron k Ommkaimmx coceneil. Bissemennbiin meron k
OmKafIImx cocenei

9. Ot6op 3TanoHHbIX 00beKTOB. [ToHsATHE OTCcTYyna. Kiaccudukanus o0bekToB

10. Perpeccus no coceqaum oobekTam. OkHo Ilap3ena

11. Jluneitnas perpeccusi. [locranoBka 3agaun. Matpuunas GpopmynupoBka. TouHoe pemieHue
12. Perynsapuzanus B TMHEHHOW perpeccuu. Buasl peryinspuzatopon

13. I'pebueBas perpeccus. Jlacco-perpeccust

14. WtepatuBHasi Bepcusl pEIICHUS 3aJaud JMHEHHOW perpeccun 0e3 peryispu3alud U C
peryispusanuei. Meros rpaiMeHTHOrO CIIycKa

15. BepositTHOCTHast MOieTh JaHHBIX. MaKCUMyM MPaBIOTIO00MS

16. Jluneitnbiii knaccudpukatop. Otcrynsl. DyHKIMOHAT KauecTBa

17. Meton croxactuueckoro rpaauerTa (SGD). [IpenmytiecTBa n HEAOCTaTKH

18. Meroas! ynyumenus cxoqumoctu SGD (metox momeHnToB, MeTo HectepoBa)

19. Metonp! ynyumenus cxoaumoctu SGD (AdaGrad, RMSProp, Adam)

20. Jloructuueckas perpeccus. IIpocroit OaiiecoBckuii kmaccuduxarop. CurmommaabHast
byHKIHS

21. Meton onopubix BekTopoB (SVM). [locranoBKka 3a1auu AJisi TUHEWHO pa3faeuMOil BBIOOPKH
0e3 BEIOPOCOB

22. Otcrynsl B SVM. Yuer BoiopocoB. @opmynuposka teopembl Kyna-Takkepa. J[BoiicTBeHHas
3agada

23. Knaccuduxanus o0bektoB B SVM. TlocTaHoBKa 3a1aun yepe3 JBOWCTBEHHBIE IEPEMEHHBIE A
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24. Henuneitnsle siapa B Metoge SVM. [Ipumeps! sinep. CriocoObl UX OCTPOEHUS

25. OcHOBHBIE METPUKHU KayecTBa anroputMoB. ROC-kpuBbie

26. Metoap! knactepualy. TUIIBI KIIACTEPHBIX CTPYKTYP

27. @yHKIHMOHAI Ka4eCTBa KJIACTEPU3ALIUN.

28. EM-anroputM B KJIaCTEpPHOM aHAJIN3€

29. Metoa k-cpeanux

30. Uepapxuueckas knacrepusanus. opmyna Jlanca-Yunssamca

31. beicTpas arioMepaTuBHas KjlacTepU3alus.

3.2.3. MeTtoanueckue MaTepHaJbl, ONpeAe]sOle MNPOLeAypPbl OLCHHWBAHUS 3HAHWIA,
YMEHHUI1, HABBIKOB B X0/i¢ IPOMEKYTOYHOM aTTeCTALNHU

IIpouenypa oneHuBaHusi 3HAHUH (YCTHBIH OTBET)

[Ipenen anurensHOCTU 10 MuHyT

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 2

ITocnenoBarenbHOCTH BEIOOPKHU BOIIpocoB u3 | CiywaiiHas
Ka)KJJOro pasjena

Kpurepun onenkn - TpeOyeMBbIil 00BEM U CTPYKTYpa

- I3TI0KEeHHE MaTeprana 6e3 (pakTHIeCKUX OmMUO0K

- JIOTHKA M3JI0KEHHS

- UCTIONIb30BaHHUE COOTBETCTBYIOIIECH TEPMHUHOIOTHUH

- CTWIb PEYHU U KYJIbTypa peuu

- 1oA00p MPUMEPOB MX HAYYHOW JINTEPATYPHI U MPAKTUKU

«5» ecin TpeOOBaHMUS K OTBETY BBHIIIOJHEHEI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBE€TYy, OJHAaKO €CTb

HEOOJIBIINE HETOYHOCTH B U3JI0KEHHH HCKOTOPBIX BOIIPOCOB

«3» ecmm ’I‘p€6OBaHI/IH BBITIOJTHCHBI YaCTUYHO — HC BBIACPIKAaH 06’LCM, €CTh

¢daxkTryeckue  OmWMOKM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJIOCTATOYHO MCIOJIb3YETCsl COOTBETCTBYIONIAs] TEPMUHOJIOTHI

4. YyeOHO-METOIMYECKOe M MaTepHATbHO-TeXHUYecKoe ofecneyeHue TUCHMIIUHBI
(Monxy.Jist)
4.1. DJIeKTPOHHBIE y4eOHbIe U3IaHUS

1.

2.

JI. Pamanbo Python. K Bepmmnam mactepcrBa: JIMK Ilpecc, 2016//3bC u3natenbcTBa

«JIanb» https://e.lanbook.com/book/93273.

E.A. YepTtroBa Craructuka. ABromaTtusanusi oOpaboTku mHboOpMaruu: YdyeOHoe

nocobue IOpaiir, 2018//9BC HOpaiir
https://www.bibli-online.ru/book/0CBAOF5B-1227-46F3-8C8E-

D9BAB4AC306A.

XaxaeB U. A. [lpakTuky™m 10 aJropuTMHU3AIMH U TIpOrpaMMupoBanuio Ha Python: kypc

M.:  Haummonaneubiii  OtkpbiTeiii  YHuBepcurer — «MHTYUT»,  2016/9bC

«YHHUBEPCUTETCKAs OoubmmoTeKa online» http://biblioclub.ru/index.php?

page=book&id=429256.

4.2. JJIeKTPpOHHbIE 00pa3oBaTeJibHbIE PeCYpPChl

1.

2.

DnextponHas 6uGmuoreunas cucrema «IBC IOPAUT» Biblio-onlineru (3BC
«FOpaiity) [Dnektponnsiii pecypc]. — URL: https://urait.ru/.

OnextponHo-6nbmmoreunas cucreMa ZNANIUM [Onekrponnsiii pecypc]. — URL:
https://znanium.com/.

OnexkTpoHHass OubOnuoreunass cucrtema «KOHCYIbTaHT cTyneHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas snekrponnas Oubnmoreka [DnektponHslii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snekrponnasi 6ubmmoreka «KubepJlennnka» [Dnexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmannonnas cucrema «EnnHoe OKHO gocTyma K oOpa3oBaTeNbHBIM pecypcamy»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.

@enepanbHblii HEHTP HMHGOPMAIIMOHHO-00PA30BATEIbHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.



http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/
https://www.bibli-online.ru/book/0CBA0F5B-1227-46F3-8C8E-D9BAB4AC306A
https://www.bibli-online.ru/book/0CBA0F5B-1227-46F3-8C8E-D9BAB4AC306A
https://e.lanbook.com/book/93273

4.3. CoBpeMeHHbIe NPO(ecCHOHAJIbHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CIIPABOYHbIE
CHCTEMBI

OOyuaromuMess  obecrieueH J0CTyN (yAaJdCHHBIA JOCTYN) K HHD)KE CIETYIOUUM
COBPEMEHHBIM Tpo(decCHOHAIBHBIM 0a3aM JaHHBIX M WH(POPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm u »SHUMKIONEAMM Ha Akagemuke [OnextpoHHsli pecype]. — URL:
http://dic.academic.ru.

2. Cuctrema uHpopManmoHHO-ipaBoBOro obecreueHus «lapanT» [DIeKTpOHHBIN pecypc].
— http://www.garant.ru/.

3. baza pannbix HWuctuTtyTa ¢unocobpun PAH: dunocodckue pecypewl: TekcToBbie
pecypcesl: https://iphras.ru/page52248384.htm.

4.4. KoMmjieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PacCHpPOCTPAHAEMOr0 IPOrpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecliedeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHsieMOe TIpOrpaMMHOE oOOecTieueHre: CBOOOIHBIC TMAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. Ilporpammuoe oOecriedeHHE OTEUYECTBEHHOTO TPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM Nepuoanueckuid cnpaBoyHuK «Cucrema 'APAHTY),
obpasoBarenpHast miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 31eKTPOHHO-OHOIHOTe Has CHUCTEMa
ZNANIUM, snextponnast bubnunoreunas cucreMa « KOHCynbTaHT CTyZieHTay.
4.5. O0opynoBaHue M TeXHHYECKHE CPeICTBA 00yUeHHUs

Jns peanuzanuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU  JUIS
NPOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpPbIE OCHAILICHbI OOOPYIOBaHHEM M TEXHUYECKUMHU
cpeacTBaMu OOy4YCHHs, U TIOMEIICHUS ISl CAaMOCTOSITEIbHOW pabOThl 00yJaromuXxcsi, KOTOphIe
OCHAILIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUEHUS K ceTH «VIHTepHeT» u
oOecreueHbl JOCTYIIOM B 3JEKTPOHHYIO MH(POpMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY um.
JI.U. MenneneeBa. JlomyckaeTcsi 3aMeHa 000pYI0BaHUS €r0 BUPTYaIbHBIMH aHAJIOTaMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OCHaLIEHHOCTh Y4eOHBIX AyANTOPHI [UISl IPOBECHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH U Y4eOHbIX 3aHATUI ¥ MOMEeLIeHNH JIsl CAMOCTOSITe1bHOMI
NMOMeLIeHMI /ISl CAMOCTOSITeJILHOM padoThI 000pY10BAHHEM M TeXHHYECKHMMH CPeICTBAMMU
padoThI* o0y4eHust
Y4yeOHbIE  ayquTOpMM  JUIA  TPOBEACHHS | YueOHas ayAWTOpHs YKOMIUIEKTOBAaHA CHELHHAIM3MPOBaHHON
yuEOHBIX 3aHITHH MeOelNplo, OTBEYAOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, O0OPYNOBAaHHEM M TEXHWYECKUMH CPEIICTBAMH
00y4eHus (MOOMIIBHOE MYJBTUMEIUHHOES 000PYIOBAHHE).
[Tomemnienune 1t caMOCTOSITENEHON paboTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEHHs K cetd «MHTepHer» U
obecrieyeHHeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MengeneeBa u K
3bC.

* HoMmep KOHKPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PaCHHCAHWUU YUCOHBIX 3aHATHI H
pacnucaHuy IPOMEXYTOYHON aTTeCTalnH.
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