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Kadenpa matematuku u pusukn

COI'ZTACOBAHO YTBEPXIAIO
PykoBogutens OITOIT 3aBenytonuit kageapoun
D.A.-T". bunsn J1.J1. lenndanoBa
21 mapra 2024 1. 21 mapra 2024 r.

PABOYAS NTPOI'PAMMA JUCHUIIJIMHBI

b1.0.06.03 «CucreMbl HCKYCCTBEHHOT0 HHTEJLJIEKTA)

Harnpasienne noarotToBku 44.03.01 Ilemarornyeckoe oOpa3oBaHue
npoduias noarotopku «HavanpHOE 00pazoBaHme»

(dakyIbTET MCUXOJIOTUU U NIEAArornueckoro o0pa3oBaHus

Cumdepomnonsb, 2024



PabGouas mnporpamma gucuumivabl b1.0.06.03 «CucteMbl HCKyCCTBEHHOTO
WHTEJUIeKTa» g OakanaBpoB HampaBieHuss noarotoBku 44.03.01 [lemarormueckoe
obOpazoBanue. [Ipopuns «HauanprHoe oOpa3oBanue» coctaBiieHa Ha ocHoBaHUU PI'OC
BO, ytBepxknenHoro mpukazoM MuHucTepcTBa 00pa3oBaHus M HaykKu Poccuiickoii
Oenepaunu ot 22.02.2018 Ne 121.

CocraButeinb
paboueii MporpaMMBbl O.B. l'aBpununa

TIOANUCH

Paboyas mporpamma paccMoTpeHa U 0JI00peHa Ha 3aceaHnu KadeIpbl MAaTEMaTHKH H
buzuku
ot 15 despans 2024 r., mporokosn Ne 8

3aBenyromuii kadeapoi J.J. I'enbdanosa

TIOATINCH

PaGouas mporpamma paccMoTpeHa u ooopeHa Ha 3aceganuu Y MK ¢akynbrera
TICUXOJIOTUH U TIeIarOTUYECKOTO 00pa30BaHUs
ot 21 mapra 2024 r., npotokos Ne 7

[Ipencenarens YMK JI.!. A66acosa

TIOATNIUCH
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1.PaGouass mporpamma aucuumiuiabl b1.0.06.03 «CucreMbl MCKYCCTBEHHOTI'O
HHTEJLIEKTa»  OJI4 OakajaBpuaTra HamnpaBjeHusi noaroroBku  44.03.01
Ilexgarornyeckoe oopasoBanue, npopuib noaAroroBku «HavaabHoe oOpazoBanme .

2.Jlepedyenb MUIAHMPYeMbIX Ppe3yJbTATOB O00y4YeHHMs 10 [JAUCHUILIHHE,
COOTHECEHHBIX C MJIAHNPYEMbIMH Pe3yJIbTATAMHI 0CBOEHUSI 00pa30BaTeIbHOM

2.1. Heab u 3a1a4M U3Yy4YeHUA TUCHUILIMHBI (MO1YJIS)

Henv oucyunaunvt (Mooyns):
—  CIIOCOOCTBOBAaTh  OBJAJACHUIO CTYJCHTAMHU OCHOBHBIMHM  METOJAaMHU TEOPUHU
WHTEIJIEKTYaJIbHBIX ~ CHUCTE€M,  IPUOOPETEHHWE  HABBIKOB IO  KCIOJIb30BAHUIO
WHTEIJIEKTYAJIbHBIX CHUCTEM, M3yUYE€HHE OCHOBHBIX METOJIOB MPEJCTABJICHUS 3HAHUU W
MOJICTTUPOBAHUSI PACCYKICHHUI.

Yyeonwvie 3a0auu oucyunaunovt (moodynn):
— chOpMHUPOBATH CUCTEMY 3HAHUI B 00JIACTU UCKYCCTBEHHOI'O UHTEIIJIEKTA;
— JaTh CTYJEHTaM CHUCTEMAaTU3UpPOBAHHBIC 3HAHUS 00 OCHOBHBIX MOJIETSX, METOJaX,
CpencTBaXx M S3bIKAX, MCIOJIB3YeMbIX TPHU pa3padOTKE CHUCTEM HMCKYCCTBEHHOTO
— O3HAKOMUTH CTYACHTOB C OCHOBHBIMU METOJAaMHU MOUCKA PEIICHUH, MPUMEHSIEMbIX B
CUCTEMaX UCKYCCTBEHHOI'O MHTEJUICKTA.

2.2. IInanupyembie pe3yabTAaThl 0CBOCHHS M CHUILIHHBI

[Tpouecc nzyuenus: aucuuiuiniabl b1.0.06.03 «CuctemMbl HCKYCCTBEHHOTO MHTEIUICKTA)

HarpasjieH Ha GOPMHUPOBAHKE CIETYIONINX KOMIIETECHIUMI:
YK-1 - CnocobeH ocymiecTBIATh MOUCK, KPUTUUECKHUIN aHAIN3 U CUHTE3 UH(POpPMAIIHH,
MPUMEHSTh CUCTEMHBIN TTOIXO/ JIJIsl PEIICHHS TIOCTABJICHHBIX 337124
OIIK-9 - CrnocoOeH MOHMMATh MPUHIMIBI PaObOTHI COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHI M UCIOJIb30BaTh UX JUIsl pellIeHUs 3a/1a4 MPOoPeCcCUOHANTBHOM IEATeTbHOCTH

B pesynbTaTe u3ydeHus NUCHUIUIMHBI CTYICHT JTOJDKEH:

3HaTh:

— METOJIbl KPUTHYECKOTO aHaji3a W OIECHKW NPOOJEMHBIX CHUTYyallMii Ha OCHOBE
CUCTEMHOTO TIOJIX0/1a; OCHOBHBIE MPUHIIMIBI KPUTUYECKOTO aHajau3a; CIOCOObI
MOVICKA BAPUAHTOB PEIICHUS TTOCTABJICHHON MPOOJIEMHON CUTYAIINH;

— O0COOGHHOCTH  TENAaroru4eckord  JesATENbHOCTH; TpeboBaHUs K CyObeKTaMm
NeJaroruaeckoil JesTeNIbHOCTH; pe3yibTaThl HAyYHBIX HCCIIEIOBaHHN B cdepe
Nearoruaeckoi IesITeIbHOCTH;

YMmernb:

— aHAJIU3UPOBATH MPOOJIEMHYIO CUTYAIUIO KaK CHCTEMY, BBISBIISISL €€ COCTaBIISIONINE
U CBSI3U M@Ky HHUMH; OCYIIECTBISICTh MOMCK BapUAHTOB PEIICHUS MOCTABICHHON
MpoOJEMHON CUTYAIMU; ONPEEATh CTPATETHUIO TOCTHKEHUSI TTOCTaBICHHOM 11eJn
KaK TMOCIEA0BATEeIbHOCTU I1aroB, MPEABUIETh Pe3yJbTaT KakJAOro U3 HUX U
OLICHUBATh MX BJIMSIHUE HA BHEIIHEE OKPYKEHHUE MJIAHUPYEMOU JESITEIbHOCTH U Ha
B3aMMOOTHOIIEHUSI YYACTHUKOB ATOU JIEATENIbHOCTH;
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— HUCIIOJIB30BaThb COBPCMCHHLIC CIICHUAJIBHBIC HAYYHBIC 3HAHUMA HW  PC3YJIbTAThI
I/ICCJIGI[OBaHI/Iﬁ JJIIA BBI60pa METOOAOB B HCI[&I‘OFH‘-IGCKOﬁ ACATCIBbHOCTHU, 3HAHUA
OCHOBHBIX MCTOAOB HCKYCCTBCHHOI'O HHTCIIJICKTA B HOCJIGI[YIOH.[GI‘/JI

poeCCUOHANBHON  JIESITEIIbHOCTH
ompeJiesieHUusl CYIIHOCTh MpoOJeMm,
NEeATeIIbHOCTH

Baanern:

— crocobamMu KPUTHYECKOTO0 aHajdu3a MPOOJEMHBIX CUTyalluid Ha OCHOBE CHCTEMHOIO
MOJX0Ja W OINPEICIICHUA CTPATeruyd JCUCTBHM JJIsi JOCTHUXKEHHUS IOCTaBICHHOMN
criocobamu

HeﬂaFOFI/I‘ICCKOﬁ ACATCIBHOCTH,

— LIeJIH,

B

peanu3anuu

OT KOHTEKCTa NMpo(ecCunoHATbHON

HaYYHbIX HCCHGHOB&HHﬁ, HaBbIKaMH JOCKOMIIO3HUIINH, (bOpMaJH/ISaI_[I/II/I IMponeCcCoOB H

Ka4yCCTBC

METOJIOB,

OCYIICCTBIICHUA

ux

ACATCIBbHOCTH

C

npenojaBaTeneil  Ha
BO3HHMKAIOIIUX B XOJIe¢ MPOoQPecCHOHATBHON

dbopm u CpEeACTB
BbIOOpA B 3aBHCHUMOCTH
y4€TOM  pPe3yJbTaTOB

00BEKTOB AJI UCTIOJIB30BaAHUS MHTCIIICKTYAJIBHBIX ITPOTPAMMHBIX pemeHHﬁ.

3. Mecro aucuumindbl B crpykrype OIIOIL
Jucunmnzaa B51.0.06.03 «CucTemMbl MCKYCCTBEHHOTO HHTEIIEKTa» OTHOCHTCS K
JUCUUILIMHAM 00s3aTelIbHOM YacTh M BXOJUT B MOJYJIb Y4eOHO-UCCIEAOBATEIbCKUN U
MIPOEKTHOM AESITeNIbHOCTH y4eOHOTrO IJIaHa.

4. O0beM QM CHUILUIUHBI (MOLYJIA)
(B 3a4ETHBIX €UHUIIAX C YKA3aHHEM KOJIMYECTBA aKaJEMUYECKUX WU aCTPOHOMUYECKHUX
4acoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydarommxcs ¢ mpenoaaBaTesneM (1o
BHJIaM YU€OHBIX 3aHATHN) U Ha CAMOCTOSTEILHYIO pa00Ty 00yJarOmnXcsl)

KonrakTHbIE Yachl

OO0mee KOJI-BO KonTpoas
Cemectp KOJI-BO 3au. 126.3] P cem. CpP (Bpemsi Ha
4acoB €INHHUI] Beero | mex S . 3 KOHTPOJIb)

5 12 2 34 16 | 18 38 3a

Hroro mo OPO 72 2 34 16 | 18 38

5 72 2 10 4 6 58 3a(44.)

Hroro o 300 72 2 10 4 | 6 58 4

5. Conep:xkaHue IUCHUILIMHBI (MOAyJsi)) (CTPYKTYpUPOBAaHHOEe 10 TeMaM
(pa3mesiamM) ¢ yKazaHMeM OTBEJACHHOI0 HA HHMX KOJHUYECTBA aKaAeMHYECKHUX HJIH
ACTPOHOMMYECKHX YACOB M BHI0B YUEOHBIX 3aAHATHH)

KommuecTBo yacoB
Haumenosanue tem ouHas popma 3a04Has popma ®opua
3 TEKYILETO
(pasnenos, MoyJIEi ) § B TOM YHCJIE % B TOM YHCJIIE " OH};I:;OM
Bl n |ma6| np [cem| M3 [ CP| ® | n |maG| mp |cem| M3 | CP
1 21 3|4|5|6|7|8|9|10(11|12]|13]|14] 15 16

Pa3nen 1. «BBeeHue B HCKYCCTBEHHbII HHTE/JIEKT U OCHOBHbIE METOAbI

MAaIIMHHOTO 00y4eHUs it pa0doThl ¢ TAOJTUYHBIMHU JAHHBIMH»

2

OCHOBC
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OcHOBHBIE 33741
CHCTEM
HUCKYCCTBEHHOT'O
HMHTEIIIEKTA.
Knaccudukanus,
KJIACTEepU3aIIs,
perpeccusi. Tumbl
MAIIMHHOTO

00yUeHHS: C
yaurenem, 6e3
VYUTENS, ¢ YACTHIHBIM
MIPUBJICUCHUEM
yauTens, 00ydeHue ¢
MOJIKPETLIICHUEM.
Knaccudukanus Ha
IpUMepe anropurMa k-
OnmmKalIIux coceneit
(KNN).

nabopatopHas
paborta, 3amura
oT4era

Mertpuku OLleHKH
KJIACCU(UKALIA:
MOJIHOTA, TOYHOCTb,
F1, ROC, AUC.
Bamupnanmonnas n
TECTOBas BRIOOPKA.
Kpocc-Banunanus.
Pab6ora ¢
KaTeropualbHbBIMU
MPU3HAKAMH.
Perpeccusa. Merpuku
OLIEHKH PETPECCHUU:
MSE, MAE, R2 -
Koo unreHT
JIeTepMUHALIUN.
JIuneiinas perpeccus,
MOJINHOMUAJIbHAS
perpeccusi.
[lepeoOyuenue u
peryIspu3anys,
rpeOHeBast perpeccus,
LASSO, Elastic Net.

nabopatopHast
paborta, 3amura
oryera
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JInnelinple Moenn
VTS KIacCU(UKAIUH.
[TepuentpoHn,
JIOTHCTHYCCKAs
perpeccus,
MTOJTHOCBSI3HBIC
HEHPOHHBIC CETH,
CTOXaCTUYECKUI
rpaJiMeHTHBIN
CITyCK U 0OpaTHOE
pacipocTpaHeHne
rpaaueHTa.
Perynsapuzanus

JIMHEHHBIX
nabopatopHas

MoOJeneu 4 2 2 4 2 2 | pabora, sammra
KJIacCU(DUKAIUUH. oTuera

Knacrepuzanus. k-
means, k-means++,
DBSCAN,
arJioMepaTUBHAS
KJIaCTepU3alysl.
Metpuku o1ieHKH
KJIACTepU3alHH.
ANropUTMBI,
OCHOBaHHbIC Ha
MPUMECHCHUH
PELIAIOIINX IEPEBLEB.
Kpurepun
pasneneHus y3na:

vudonniarTaanIL I

Meron onopHBIX
BekTOpoB. [Ipsamas u
obpaTHas 3a1aya.
OnpenencHue
OTIOPHBIX BEKTOPOB.
S nepHblii TPIOK.
HausHb1it
OaiiecoBCKHi
Kaccuukarop.
Metozs! OLEeHKH naGoparopeas
pacmpenencHus 14 2 2 10 | 14 2 12 | pabora, 3amura
npusHakoB. EM- oriera
aNTOPHUTM Ha NMpUMepe
CMECH I'ayCcCHaH.
Metons!

Oe3rpa ueHTHON
ONITUMU3AIUH:
CITy4aiiHBIN MOMCK, hill
climb,

OTXKHT, TCHETHUYCCKUI
AITOPHUTM.

Paspnen 2. Cucrembl ri1y00okoro o0yueHust
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Heiiponnsie cetu.
OyHKUWY OIUOKN
HEUPOHHBIX CEeTEH U
o0yueHue ¢
MOMOIIIBI0 00PaTHOTO
pacrnpocTpaHeHust
rpaauenTa. [lonarue
03T4a U MoXHU.
Pabora ¢
HU300paXECHUSIMHU C
MTOMOIIBI0 HEHPOHHBIX
cereil. CBepTOUHBIE
HEHPOHHBIE CETH.
Oneparnuu cBepToK,
max-pooling.
ITonynsipHele
APXUTEKTYPHI
CBEPTOYHBIX
HEHPOHHBIX CeTeH:
AlexNet, VGG,
Inception
(GoogLeNet), ResNet.
TpaucdepHnoe
obyueHne.
O0paboTKa TEKCTOB.
Pab6ora ¢
€CTECTBEHHBIM
S3BIKOM C TIOMOIIBIO
HEWPOHHBIX CETEH.

Revranurie

30

18

28

26

IIPAKTUIECKOE
3aJlaHuC

Paznen 3

. O0yuenn

€ ¢ MOJAKpeInieH

HeM

IlonsTus arcHra,
Cpelbl, COCTOSIHUSA,
JIEUCTBUI U HArpajbl.
DyHKIUA

IIEHHOCTH COCTOSTHUS
(Value function) n
(GyHKINS KauecTBa
nericteus (Q funtion).
Onrumusanus
CTPATEruu C MOMOIIBIO
MaKCHUMH3AITAH
byHKIMH

IIEHHOCTH U KadecTBa.
Q-o0yueHue.
I'my6okoe oOyuenne ¢
noaxkpemienuem. Deep
Q-Networks, Actor-
critic.

st ypoBHs
JKCIEPTHBII:
REINFORCE, A2C,
PPO, DDPG

16

10

14

12

naboparopHast
paborta, 3amura
oTyera
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Bcgr/‘; ‘;“e‘;‘fc;‘; 72|16 | 18 38 | 68 6 58
Popma npomesk. 3auer 3auer - 4 4.
KOHTPOJIS
f:f;ﬁ:ﬁ;‘:; 72 | 16 | 18 38 | 68 6 58
9aCoOB Ha KOHTPOJIb 4
5. 1. TemaTnyeckui IJIaH JeKIUH
= Popma poBeY Ko yyectBo
5 JCHUA
= Tema 3aHATHS ¥ BOIIPOCHI JICKITUH - JacoB
=z
WHTEpaK.) 000 300
1. |Tema mexumu: NuTepakr. 2 1
OcHOBHBIE 337]a4H CUCTEM HCKYCCTBEHHOTO
unTemiekta. Knaccudukarms
OcHosHble 80NPOCHI:
OcHOBHBIE 33714l CHCTEM UCKYCCTBEHHOTO
nHTeutekTa. Knaccudukanus,
KJIacTepu3anus, perpeccusi. TUIbI MAaITUHHOTO
o0y4eHHUs: ¢ yuuTenem, 06e3
YUHUTEIIS, C YaCTUIHBIM MTPUBJICUCHUEM YUUTEIIS,
oOyueHue ¢
MOJIKPETICHUEM.
Knaccudukanus na npumepe anroputma k-
ommxkaitmux coceneit (kNN).
2. |Tema nexuuu: NHTepaxr. 2 1
Mertpuku onenku. Perpeccus.
OcHosHble 80NPOCHI:
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MeTpuku OLleHKH

KJIacCU(UKALMK: TTOTHOTA, TOUuHOCTh, F1, ROC,
AUC. BanupanuonHas u

TecToBasi BeIOOopka. Kpocc-Banunanus. Padota ¢
KaTeropuaibHbIMU

MpU3HAKaMHU.

Perpeccus. Metpuku ouenku perpeccun: MSE,
MAE, R2 — ko3¢ dunuent

nerepMmuHaiuu. JIuneiinas perpeccus,
MOJIMHOMHUAJIBHASL PETPECCHSL.

[TepeoOyuenue u perynspusaius, rpedHeBas
perpeccus, LASSO, Elastic Net.

Tema nexuuu: NHTepaxr.
JIluHeitHbIe MOIENH JIJIs1 KJIaCCU(DUKALINH.
[Tepuentpon

OcHognble 80npocyl:

JIuneitHble MOJEH TSl Ki1acCu(DUKAIIH.
IlepuenTpoH, JorucTUYECKast

perpeccusi, MOTHOCBS3HbIE HEHPOHHBIE CETH,
CTOXACTUYECKUM T'PaTUEHTHBIN

CIIyCK U 00paTHOE pacipoCTpaHEHUE TPAJUEHTA.
Perynspuzanust TuHEHHBIX

MojieNiel Kilaccu(uKaiumum.

Knacrepuzanums. k-means, k-means++, DBSCAN,
arjioMmepaTUBHas

Kjactepu3anus. MeTpukH OLEHKHU KJIaCTEPU3aLUU.
ANTOpUTMBI, OCHOBaHHBIE HA TPUMEHEHUU
pemaromux aepesses. Kpurepun

pasneneHus y3ia: HGOPMAIIMOHHBINA BBIUTPHIII,
Kpurepuit JxuHu.

AHcamM0IM peliaroluX JEPEBbEB: CIyUaHBI Jiec,
IpaJMEHTHBINA OyCTHUHT.

Tema nexuuu: HNutepakr.

Mertoa onopHBIX BEKTOPOB. MeToabl
0e3rpaueHTHON ONTUMU3AIINH
OcHnognbie 60npocol:
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Mertoa onopHbIX BeKTOpoB. [Ipsimast u oOpaTHas
3agava. OnpeneneHue

ONIOPHBIX BEKTOPOB. S I€pHBIN TPIOK.

HaupHnblii GaiiecoBckuil kinaccudukatop. Metoab
OLICHKH pacipeaeiICeHUs

pu3HaKoB. EM-anroput™M Ha npuMepe cMecu
rayCCHaH.

Mertoapl 6€3rpaIueHTHON ONTUMHU3AIINH:
ciy4aitHblil mouck, hill climb,

OTXUT, TEHETUYECKUN aJITOPUTM.

Tema nekuu: NuTepakr.
Herliponnsie cetn

Ocnognvie 60npocwl:

Heiiponnsie cetn. ®yHkunu ommOKH HEUPOHHBIX

ceTeil u 00yueHue ¢

MOMOIIBI0 00PAaTHOTO PACIPOCTPAHEHUS

rpaguenTa. [lonstue 03T4a U 3MOXHU.

Pa6ota ¢ n300pakeHUsIMH C TOMOIIBI0 HEHPOHHBIX

cereil. CBepTOYHbBIE

HelipoHHbIe ceTu. Onepanuu CBEpTOK, max-

pooling. [Tonynsipubie

aApPXUTEKTYpPbl CBEPTOYHBIX HEHPOHHBIX CETEM:

AlexNet, VGG, Inception

(GoogleNet), ResNet. Tpanchepnoe obydeHue.

O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM

SA3BIKOM C TIOMOUIBIO

HEHWPOHHBIX ceTel. BEeKTOpHbIE IpeACTaBICHUS IS

tekcra: word2vec, skip gram, CBOW, fasttext.

PexyppenTHsbie HeliponHble ceth, LSTM, GRU.

Tpaunchopmepsr, BERT, GPT

Tewma nekuuu: NnTepaxr.

[TonsTHs areHTa, cpebl, COCTOSIHUS, JEUCTBUN U
Harpajibl. OyHKIHSA
Value function u ¢pynkius Q funtion. Q-oOydenue.
['my6okoe o0yueHue ¢ oAKPETUICHHEM

Ocnosnvie 60NpOCyHL.
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[lonsaTus arenra, cpenibl, COCTOSAHUS, JEUCTBUNA U
Harpajbl. DyHKINS

nenHoctu coctossaus (Value function) u ¢pyHkuus
kauectBa nerictus (Q funtion). OnTumuzamus
CTPATETUH C TOMOIIbI0 MAKCUMU3AINK PYHKITUN
IIEHHOCTH U KauecTBa. Q-o0y4eHue.

I'my6okoe o0yuenue ¢ moakperienuem. Deep Q-
Networks, Actor-critic.

Jlns yposas skcneptHblii: REINFORCE, A2C,
PPO, DDPG

Hroro 16 4
5. 2. TeMbI NPaKTHYECKUX 3aHATHH
(He TIPETyCMOTPEHO yHeOHBIM TLTAHOM)
5. 3. TeMbl ceMMHAPCKHUX 3AHATHH
(He IIPeyCMOTpEHB! yIeGHBIM ILTAHOM)
5. 4. IlepeyeHnn 1a00paTOPHBIX padoOT
=
= DopmanpoBe Ko pgectBo
% Tema nmaGopatopHoil pabOThI ACHITE 4acoB
R (axTuB.,
S WHTEPAK.) 000 300
1. |Meroasl paboTsl ¢ Tabnuamu B Python. AKT. 2 2
Arperanus 1 BU3yaiu3anus
naHHbIX. [IpoBeeHre NEPBUYHOTO aHAINM3a
2. |Ucnonp3oBaHKe U CpaBHEHHUE AITOPUTMOB AKT. 2 2
kinaccupurkanuu: KNN,
peliaroIme AepeBbes U uX aHcaMOJIH,
JIOTUCTUYECKAs perpeccust
3. |Hcnonb3oBaHue 1 OIIEHKA AJITOPUTMOB PErPECCUH. AKT. 2 2
[TonGop onTUuManbHBIX
napaMeTpoB pEerpeccuu
4. |OnTuMU3alMOHHbIC 33/1a4U U UX PEILICHHUS. AKT. 2
[Ton6op runepmnapameTpoB
ITOPHUTMA C TIOMOIIBI0 METOIOB ONITUMH3AIIUN
5. |Knaccudukanms nzo0pakenuit u TpanchepHoe AKT. 3
oOyueHue
6. |Pabora c TekcTaMu U UX BEKTOPHBIMU AKT. 3
MPEACTaBICHUSIMU TEKCTOB
7. |I[Ipumenenne Q-Networks /it pemenus npocThix AKT. 4
OKPYKECHUH




HO-24: Pa6ouas nporpamma auctuiuinibl 51.0.06.03 «CHcTeMbl HCKYCCTBEHHOIO MHTEIICKTa

Hroro

18

5. 5. Tembl HHAUBUAYAJIBbHBIX 3AHATHI

(He MpeyCMOTPEHO y4eOHBIM IIJIaHOM)

6. IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0eCIIeYeHU IJIsl CAMOCTOSITeJIbHON padoThI
00y4aouUXCH M0 JUCHUILINHE (MOAYJII0)

CamocrosiTenbHast paboTa Mo TaHHOW TUCHUILIMHE BKJIIOYAET Takue (GopMbl pabOThI

KakK: pa60Ta ¢ 0a30BBIM KOHCIICKTOM, IIOATOTOBKA K MPAKTUYCCKOMY 3aHATUIO,
J1a60paT0pHa;1 pa60Ta, MOoAroTOBKa OTUYCTA, MOATOTOBKA K 3a4CTYy.

6.1. Cogep:xxaHue caMmOCTOATEIbHOI PadOTHI CTYICHTOB 0 JUCHHUILUIHHE (MOYJIIO0)

HanmenoBanue TeM 1 BOPOCHI, BIHOCUMBIE Ha
CaMOCTOSITENIbHYIO paboTy

®dopma CP

Koi1-B0O yacoB

O0DO

300

1 [OcHoBHBIE 337]a4H CUCTEM UCKYCCTBEHHOI'O
uaTeiekra. Knaccudukarus,

KJIaCTepU3aIus, perpeccusi. TUIbI MAITUHHOTO
00y4YeHHUs: ¢ yuuTenem, 06e3

YYUTENS, C YACTHYHBIM MMPUBJICUCHUEM yUUTEIS,
oOyueHue ¢

MOAKPEIICHUEM.

Knaccudukanus na npumepe anroputma k-
ommxkaitmux coceneit (kNN).

JabopaTopHast
paborta,
MOATOTOBKA
oT4eTa

2 |MeTpuku OlleHKH

KJaccu(ukanuu: mojaHora, TouHocts, F1, ROC,
AUC. BanuganuonHas u

TecToBas BeIOOpKa. Kpocc-Banmmanus. Pabora ¢
KaTeropuajbHbIMU

IpU3HAKaMHU.

Perpeccus. Metpuku onieHku perpeccun: MSE,
MAE, R2 — ko3¢ durnment

nerepMuHanuu. JInnelnas perpeccus,
NOJINHOMHUAJIbHASL PErPECCHS.

[Tepeobyuenue u perynspusanus, rpeOHeBast
perpeccusi, LASSO, Elastic Net.

10

nabopaTopHas
pabora,
HOATOTOBKA
oryera
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JluHeitHbIe MOIENH JJIs KJTacCU(DHUKALINH.

naboparopHas

[IepuentpoHn, jorucTudeckas Hopa6om’

. ArOTOBKA
perpeccusi, MOJHOCBSA3HbIC HEHPOHHBIE CETH, oTyera
CTOXACTUYECKUU TPAAUCHTHBIN
CIIyCK U 00paTHOE paclpOCTPaHEHUE TPATUCHTA.
Perynspuzanust tMHEHHBIX
MoJiesiel Ki1acCu(UKAITNIH.

Kmactepuzamms. k-means, k-means++, DBSCAN,
arJjoMepaTuBHas
KjacTepu3anusi. MeTpuKH OIEeHKH KJIaCTepU3alluu. 2
AJITOpUTMBI, OCHOBAHHBIC HA MPUMEHEHUH
pelarmux aepeBbeB. Kpurepun
pasneneHus y3ia: HGOPMAIMOHHBINA BHIUTPHIII,
Kkpurepuil JKuHu.
AHcaMOmu pelammX JePeBbEB: CIyYalHbIN Jec,
IpaJlueHTHBIN OYCTHHT.
Merton onopHBIX BEKTOPOB. [Ipsimast u oOpaTtHas naGoparopHas
3agava. OnpeneneHue noﬁiﬁtm
OIIOPHBIX BEKTOPOB. S E€pHBIN TPIOK. oTyeTa
Haugnbiii 6aliecoBckuil kinaccudukatop. Metoabl
OLICHKU paclpeeICHUs
10 12

NpU3HAKOB. EM-anroput™M Ha npuMepe cMecu
raycCcuas.

Mertobl 6€3rpaiueHTHON ONTUMH3AINH:
Ciy4daiHbIM mouck, hill climb,

OTXHUT, TCHETUYECKUMN aJITOPUTM.

11




HO-24: Pa6ouas nporpamma auctuiuinibl 51.0.06.03 «CHcTeMbl HCKYCCTBEHHOIO MHTEIICKTa

5 |Heiiponnsie cetu. @yHKIMM OMTUOKYA HEUPOHHBIX
ceTelt u o0ydeHue ¢

MOMOIIBI0 00PAaTHOTO PACHpPOCTPAHEHUS
rpagueHTa. [ToHsTHEe 03TYa U AMOXH.

PaboTa ¢ n300pakeHussMH ¢ MOMOIIBI0 HEUPOHHBIX
cereil. CBEpTOUHBIE

HelpoHHbIe ceTu. Onepaluu CBEpPTOK, max-
pooling. [Tonynspubie

APXUTEKTYPhl CBEPTOUYHBIX HEHPOHHBIX CETCH:
AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpanchepnoe obyueHue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
SI3BIKOM C TIOMOIITBIO

HEHPOHHBIX ceTeil. BeKTOpHBIC MPeACTaBICHUS IS
tekcra: word2vec, skip gram, CBOW, fasttext.
PexyppenTHbie HeliponHble ceth, LSTM, GRU.
Tpanchopmepsr, BERT, GPT

IIoATrOTOBKA K
MPaKTUICCKOMY
3aHATHUIO

18 26

6 |IlonsaTus areHrta, cpebl, COCTOSIHUS, JEUCTBUHN U
Harpaapl. OyHKIUA

ueHHoctu coctosuus (Value function) u pyHkuus
kauectBa nerictus (Q funtion). OnTumuzanus
CTPATETUH C TOMOIIbI0 MAKCUMU3ALNK PYHKIUN
LIEHHOCTH U KauecTBa. Q-o0yuyeHue.

I'my6okoe obyuenue ¢ moakpernaeHuem. Deep Q-
Networks, Actor-critic.

Jlns yposas skeneptHblii: REINFORCE, A2C,
PPO, DDPG

JabopaTopHast
paborta,
MOATOTOBKA
oT4eTa

10 12

HUroro

38 58

7. @OHI OLIEHOYHBIX CPEICTB JJIf POBeIeHHUs MPOMEKYTOYHOM ATTeCTAlNH
00y4aouuXCcH Mo AUCHHUIINHE (MOIYJII0)

7.1. IlepeyeHb KOMIIETEHIMH € YKa3aHUEM ITAaNoB uX (JOpMHUPOBAHUS B Ipolecce
OCBOCHHSI 00Pa30BaTEJIbHON MPOrpaMMbl

Jeckpun
TOPBI

Komnerenuuu

OLneHOoYHbBIE
cpeacTBa

YK-1

12
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3HATL

MCTOJAbI KPUTUYCCKOT'O aHaJIn3a U OLICHKHA HpO6J’IGMHBIX
CI/ITyaI_II/Iﬁ Ha OCHOBC CUCTCMHOI'O ITOAX0Ja, OCHOBHBIC
HpHHHHHBIKpHTquCKOFO3HaHH3a;CHOCO6BIHOHCK3
BapHUAaHTOB PCIICHUA IMOCTaBJICHHOMU HpO6J’I€MHOfI CUTyalnnuun

naboparopHas
paboTa, 3amura
oTYeTa

YmMmeTh

aHAIM3UPOBATh NPOOIEMHYIO CUTYAIIMIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIIIOLINE U CBS3U MEXy HUMU,
OCYILECTBIISIETh ITOMCK BAPUAHTOB PEUICHUS ITOCTABJICHHOU
poOJEMHON CUTYyallMH; ONPEAENSITh CTPATETUIO
JOCTHKEHHUSI IOCTABJICHHOMN LIEJIA KaK MOCJIEI0BATENIBHOCTH
11aroB, NIPEABUAETD PE3YJIbTaT KaXA0r0 U3 HUX U
OLICHMBATh UX BJIUSHHE HA BHEIIHEE OKPYKECHUE
IJJAHUPYEMOM JEATEIIBHOCTH U HA B3aUMOOTHOUIEHUS

nabopaTopHas
paboTa, 3amura
oTyeTa

Biaagern

croco0aMy KpUTHYECKOTO aHaIu3a MPOOIEeMHBIX CUTYyaIui
Ha OCHOBE CUCTEMHOTO MOAX0/1a U OMPEAECICHHS CTPATETHH
JIEUCTBUM AJIs1 JOCTUXKEHUS IIOCTaBJICHHOM LIEIU

3a4€T

OIIK-9

3HaThL

O0COOEHHOCTH MeIaroru4eckoi e TeNbHOCTH; TPeOOBAHUS
K CyOBeKTaM NeAaroruyeckoil 1eaTeabHOCTH; Pe3yIbTaThl
HAyYHBIX UCCIIEJJOBaHUM B cpepe nmeaarornyeckoit
NEeATEIbHOCTH

MPaKTUYECKOe
3a/1aHue

YmMmeThb

UCIIOJIb30BaTh COBPEMEHHBIE CHEeIMaIbHbIE HAYUHbIE
3HAHUS U Pe3yJIbTaThl UCCIEIOBAHUN JJIs1 BIOOpA METOJI0B
B [1€JJarOTUYECKOMN JEeSATEIHLHOCTH, 3HAHUSI OCHOBHBIX
METO/IOB UCKYCCTBEHHOTO MHTEJIEKTa B TIOCIEYOIIEH
npoQeCcCUOHANBHON NEATEIbHOCTH B KAUYECTBE
npenojiaBaTesield Ha OCHOBE ONpeJIeTICHUs CYIIIHOCTh
npo0JeM, BO3HUKAIOLIUX B X0/I1€ TPodeccuoHalIbHON
NEeATEILHOCTH B 00JaCTH MOJIETUPOBAHUS U aHAIHM3a
CJIOHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM

naboparopHast
pabora, 3amura
oryera

Baagerns

crocobaMu pean3ali MEeTo10B, GOpM U CPEJICTB
Nearoruyeckoil 1eaTeIbHOCTH, OCYIIECTBICHUS X
BBIOOpA B 3aBUCUMOCTH OT KOHTEKCTa Mpo(heCCHOHATTLHOMN
JESITEIIbHOCTH C yYE€TOM PEe3yJIbTaTOB HAYUHBIX
UCCJIEIOBaHMI, HABBIKAMHU JIEKOMIO3UINH, (pOopMaTU3aIiu
MIPOIIECCOB M 0OBEKTOB ISl UCTIOIb30BAHMS

3a4€T

7.2. Onucanue nokaszareJjieid ¥ KpUTepreB OLICHMBAHUS KOMIIETEHIMI HA
PA3JIHYHBIX 3TANAX UX (DOPMUPOBAHUS, ONMCAHUE IIKAJ OLlCHUBAHUSA

YpoBHU CHOPMUPOBAHHOCTH KOMIICTCHITUU

13
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ULCHOYHLIC
cpesicTBa KomnerentHocTh BasoBelii ypoBens | [locTatounslii ypoBeHs|  Bricokuil ypoBeHb
HeC(l)OpMI/IpOBaHa KOMIICTCHTHOCTHU KOMIICTCHTHOCTHU KOMIICTCHTHOCTH

MIPAaKTUYECKOE Crynenr He 3HaeT |CryneHt ycBown |CryneHT CryneHT Biazneer

3a/laHue 3HAYUTEIbHOU TOJIBKO OCHOBHOM [IIOKa3bIBaeT rITyOOKUMHU
YaCTH OCHOBHOTO |MpOrpaMMHBIN JIOCTaTOYHO TBEPIBIMH
IPOrpaMMHOTO MaTepuall, HO He  |[OJIHbIE, HO HE BO |3HAHMSIMU,
MmaTepuaina, B 3HaET ero BCEM IIIyOOKHE crioco0eH ux
OTBETE JIONYCKAET |OTAEJIbHBIX 3HAHMSI MaTepuaia, |IpUMEHATh B
CYIIIECTBEHHBIC MIOJIOKCHH, B yMEET MPUMEHATh |HECTaHAapTHBIX
OIINOKH, OTBETE JIONYCKAET |MOJy4YEHHbIE CUTYalLUsIX.
HEeIMpaBUIbHBIC HETOYHOCTH, 3HAHMS TOJIBKO B (Marepuan uznaraer
(bopMyIHPOBKH, HE [HEAOCTATOYHO CTaHAAPTHBIX MOCJIEIOBATEIIBHO,
BIIQ/ICET MpaBUIIbHBIC CUTYaIUsX. JIOTUYECKU
HEOOXOAUMBIMH  [bopmynupoBku, |CTyaeHT cocoOeH |IpaBHIIbHO, yMEET
YMEHUSMHU U HapymiaeT aHAJIM3UPOBATH JI0Ka3aTh CBOIO
HABbIKAMH B MoCTIeI0BaTEeNbHOC |MH(pOpMAIIHIO, MBICJIb C TOMOILBIO
BBITIOJIHEHUH Th B U3JIOKCHUH  |yCTaHABIWBATh yOeIuTeNbHBIX
MPaKTUYECKUX IPOrpaMMHOTO CBS3U U apryMeHTOB.
3alaHAN U Marepuaia, He B |3aBUCUMOCTH TBopuecku pemaer
pelIeHnH 3a/1a4,  [moJHOM Mepe MEXIY SIBJICHUSIMU, |IPEI0KEHHbIE
HCIIBITHIBACT BIIQJICET JIeaTh BBIBOJBL.  [3amaHusi, 9TO
3HAuYUTEIbHbIC HEOOXoAUMBIMU  [OTBETHI Mpeanoiaraet
3aTPyIHEHUS TIPU  |YMEHUSIMH U JIOCTaTOYHO CaMOCTOSITEIILHOCTD
CaMOCTOATEILHOM |HAaBBIKAMU B JIOTUYHBI, MBIILICHUS.
00001eHnn BBITNIOJTHEHUHU apryMeHTHPOBAaHbI,
IPOrpaMMHOTO MPaKTUYECKUX HO CTY/ICHT IIpH
MaTepuana. 3aJJaHuN U ATOM JIOITYCKaeT

pelieHnu 3a/1a4,  [Kakue-mudo
HCITBITHIBACT HETOYHOCTH.

nabopatopHas Crynenr Crynent BepHo 1 |CtyneHT BepHo U |CTyzAeHT gaet

pabora, 3ammTa JIOTTyCKaeT TpyOble [MoTHOCThIO MTOJTHOCTBIO TIOJTHBIE

oT4eTa CYILIECTBEHHBIE oTBeuaeT Ha 60-  |oTBeuaeT Ha 74-  |apryMEHTHUPOBAHHBI
ommoOku, Moo He |73% 3amaHHBIX 89% 3amaHHBIX ¢ oTBeTHI Ha 90-
OTBEYAET, JTHOO BOIIPOCOB. BOIIPOCOB, 100%3amaHHbBIX
OTBEYAET HE CryneHT BepHO CryneHr BOIPOCOB, CBOOO/IHO

MIOJIHOCTBIO OoJee
yeM Ha 40%
3aJaHHBIX
BOTIPOCOB,
Crynenr
BBIMOJIHSET MEHEE
60% ot oObeMa
MPAKTHYECKUX
3aJaHui B
OTBEJICHHOE BpPEeMsI

BBINIOJIHSET 60-
73% ot oObeMa
MPAKTUYECKUX
3aJaHuil B
OTBEACHHOE BpEM

BBINIOJIHSCT 74-
89% oT 00BEMA
MPaKTUYECKUX
3aJaHuil B
OTBEJCHHOE BpeMsI

BJIa/IeeT YIeOHBIM
MaTepuaioM 1
TEPMUHOJIOTHEH.
CryaeHT BepHO U
IMOJIHOCTBIO
BEITIONHSET 90-
100%oT1 00BeMa
MPAKTHYECKUX
3aJJaHui B
OTBEJICHHOE BpeMsI

14
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3a4er CryneHt Crynent BepHo U |CtyneHt BepHo U |CTyzeHT Jaet
JIOTTYCKaeT TpyOble [OTHOCTHIO MOJIHOCTBIO TMIOJIHBIE
CYIIECTBEHHbBIC oTrBeuaeT Ha 60-  [oTBewaer Ha 74-  [apryMEeHTHPOBAHHBI
omuoOku, Moo He |73% 3aJaHHBIX 89% 3amaHHBIX ¢ oTBeThI Ha 90-
OTBEYaeT, MO0 BOIIPOCOB. BOIIPOCOB, 100%3ananHbIx
OTBEYAET HE CryneHt BepHO Crynent BOIIPOCOB, CBOOOTHO
MOJTHOCTRIO Oosiee BeimonHseT 60- BBITMIOJHSIET 74- BJIa/IeeT Y4eOHBIM
yem Ha 40% 73% ot o0BbemMa 89% oT oObeMa  |MaTepuaioM U
3aJJaHHBIX MIPAKTUYECKUX MPAKTHYECKUX TEPMHHOJIOTHEH.
BOIIPOCOB, 3aJlaHui B 3a/laHul B CryneHT BepHO U
CryneHr OTBEJICHHOE BPEM |0TBEIEHHOE BPEMS |IOTHOCTHIO
BBITIOJTHSIET MEHEE BbINIOJHSET 90-
60% ot oOBbema 100%o0T o0bema
MPAKTUIECKUX MPAKTUIECKUX
3aJ1aHUI B 3aJlaHuN B
OTBEJICHHOE BpeMs OTBE/ICHHOE BpeMs

7.3. TunoBble KOHTPOJIbHBbIE 32aHNS UJIM HHbIe MAaTEePHUAJIbI, He00X0AUMBbIE 1JIA
OLICHKHU 3HAHUI, YMEHUI1, HABBIKOB U (MJIN) ONbITA J€ATEJIbHOCTH,
XapaKTepu3yuuX 3Tanbl GOpMUPOBAHNS KOMIIETEHIHII B MPoLiecce 0CBOEHUS
o0pa3oBaTeJILHOM NMPOrpamMMbl

7.3.1. IlpuMepHbIe NPAKTHYECKHE 3aJaHUS

1.3arpy3ure naracer B pandas naradpeiim. BeiBeante 0CHOBHBIE TapaMeTpPhl

natacera. OmpelnenuTe, CKOJBKO B JaTaceTe CIydyaeB OTCYTCTBUS MPHU3HAKOB.
Omnpenenure, CKOJIbKO MPU3HAKOB SIBJSIOTCS KATErOpUATbHBIMH.

2.Paznenute ngataceT Ha OOyYaromUi M BaJMJAIMOHHBIN C COXpAaHEHUEM MPOMOPIIHIA
kiaccoB. Knaccudunupyiite Toukn H3 jgartacera ¢ mnomolnbio aaroputMoB KNN,
noructuueckor perpeccun, CART, ciyuaiinoro neca, CatBoost. [logbepure myuine
napamMeTpbl aJropuTMOB C TOMOINBIO BaJIMJAIMOHHOW BbIOOpKHU. CpaBHUTE BpeMs
paboThI AITOPUTMOB U 3aBUCUMOCTb OT MPe100padOTKU JaHHBIX

3.IlpumennTe MeTo JTUHEHHON perpeccuu AJid pelleHus 3ajiauu Ha Aatacete. JloOaBbTe
B JaTaceT MOJMHOMHANbHbIE Npu3Haku. [[oOaBisiiiTe Npu3HAKU TMOKAa HE YBUJAHUTE
nepeoOydyeHUe Ha BalMJALMOHHOM jaaracere. [IpumeHuTe rpeOHEBYIO PErpeccuro u
LASSO, uto6s1 1306aBUTHCSL OT MEPEOOYyUCHUSI.

4.0nTUMU3NPYHTE JTTMHY MapUIpyTa B 3aJlau€ KOMUBOSIKEPA C MOMOIIBIO

anroputmos hill climb

5.0nTuMHU3MpyTe TUNEpHapaMeTpbl aaropuTMa MAIIMHHOTO 00y4yeHus (Ha BBIOOpP) C
MOMOIIIbIO TEHETUUECKOTO aITOPUTMa

15
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6.3arpy3ute aTtaceT U CO3/IaiiTe UTePaTop AJIs MOJIEIHN TITyOOKOoro 00ydeHus. 3arpy3ure
npenooydennyo Ha ImageNet cseprounyio ceth (AlexNet, VGG wmmu ResNet) u
no6aBbTe k backbone monHOCBsI3HBIN cioit 11 00ydeHus. OOyuuTe HEUPOHHYIO CETh
Ha, BH3yanu3upoBaB rpaduk (yHKIHMH MOTEph Ha OOydYAlOLIeH M BaJlUJAIMOHHOM
BeIOOpKE. Peanusyiite MoIynb MPUMEHEHHsS HEWPOHHON CETH K JaHHBIM, MPOBEPHTE
Ka4ecTBO 00OYYCHHUsS Ha TECTOBOI BBEIOOPKE.

7.Ckauaiite mnpenoOydeHHbIe BekTopa s cioBaps. C  moMompI0  JIFOOOTO
kinaccudukaropa mamuaHoro oOydenuss (KNN, SVM, CatBoost) knaccudunmpyiite
TEKCThI M3 JIaTaceTa Mo cyMMe BEKTOpOB ciioB. Kimaccudummpyiite TEKCTBI ¢ TTOMOIIBIO
LSTM cetn.

8.00yuuTe MPOCTYIO MOJTHOCBA3HYI0 Q-CeTh ISl penieHus: okpyxenus LunarLander.
9.3arpy3ute garacer B pandas gatadpeiiM. CKOJBKO TPH3HAKOB  SIBISHOTCS
KaTeroOpuaJbHBIMU.  Busyanu3upyiTe pacnpeneicHUe TMPU3HAKOB IO  KJIaccaM.
Busyanusupylite 3aBUCHMOCTbh MKy TPU3HAKAMH.

10.3arpy3ute garacer B pandas mpatadpeiim. Busyanmusupyiite pacnpeneneHue
MIPU3HAKOB IO KJIACCAM.

7.3.2. IlpumepHbIe BONPOCHI K 3aLUTE JJA00PATOPHBIX padoT

1.YTo Takoe naracer?

2.YT10 Takoe KaTeropuaibHbIe.IPU3HAKA?

3.Yt0 03Hauaer "B HaTacere OTCYTCTBYIOT MpU3HAKU'"?
4.Pacckaxure o anroput™Me kNN

5.Pacckaxxute o JIOTMCTUYECKOU perpeccuu
6.Pacckaxure o CART

7.Pacckaxxute 0 CIiy4aHOM Jiece

8.Pacckaxure o CatBoost.

7.3.3. Bonipocsl k 3a4eTy

1.Tunel 3a1a4 MalIMHHOTO OOYY€HUs U KJIacChl AITOPUTMOB, K HUM IIPUMEHSIEMBIE
2.0OCHOBHBIE HANPABIICHUS PAa3BUTHUS UCCIEA0BAHUI B 00JIACTU CUCTEM UCKYCCTBEHHOTO
UHTEIUIEKTA.

3.TeopeTrueckue OCHOBBI AJITOPUTMOB MAILIUHHOTO OOY4YEHHUSI.

4.JlaHHBIE K UCIIOJIB30BAHUIO AJITOPUTMA MAILIMHHOTO O0yYEHUSI.

5.KauecTBO penieHuil cucteM MallMHHOTO 00YYEHUSI.

6.AnanTanys anropuTMOB MaTMHHOTO O0YYEHUS! K PELIEHUIO TPAKTUYECKUX 3a]1a4.
7.MeTtononorus pa3pabOTKU PELICHU MAITMHHOTO O0YyYEHUS.

8.MeTo/pl OHJIaliH TECTUPOBAHUS PEIICHUI MAIIMHHOTO O0Y4YEeHUS

9.1lpumMepbl NPAKTUYECKOTO IPUMEHEHHUS APXUTEKTYP UCKYCCTBEHHOI'O MHTEJUICKTA.

16
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10.baitecoBckuii knaccudukarop. Onenka npuzHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

11.Knacrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN
12.Aucam6bnu. Soft and Hard Voting. Bagging. Ciyuaiinsliii jiec
13.Metpuueckuii kinaccuduratopbl. KNN. WKNN.

14.JIuneitnas perpeccusa. LASSO, LARS. CART.

15./lepeBbst pericHUN.

16.M1lHbOpMalIMOHHBIN BBIMTPHIII.

17.0mmbka knaccudukamuu, 3HTponus, kpureput Jxkunu. [IpyHuHr
18.I'mo6asIbHBIN TTOUCK.

19.Cnyuaitnsiii nmouck. Grid search.

20.Cnyuaiinoe Oy aaHue.

21.baiiecoBckasi ONTUMH3ALINSL.

22.JluneiiHas perpeccus.

23.IlonmnHOMMANBHASA PETPECCHUS.

24 I'peOHeBas perpeccust

25.AdaBoost. I'panueHTHBIA OYCTHHT pEIIAIONIUX IEPEBHEB
26. Knacrepuzanus. Agglomerative Clustering. MeTtpuku kiiactepusaiiu
27.0neHka kinaccupuKaInm.

28.9¢dextuBnocts no Ilapero.

29. Precision-Recall u ROC kpussie. AUC.

30.Heitponnsie ceT.

31.Ilepuentpon Pozenbnarra.

32.06paTtHOE pactpoCcTpaHEHUE IPAJIUCHTA.

33. Meto1 OonOpHBIX BEKTOPOB. fAnpa

34.®dyHKIMY akTHBAIMU. Softmax

35.JIokaJIbHBIN MTOUCK.

36. Hill Climb u ero pasHoBuaHOCTH. OTXKHUT.

37.I' eHeTUUECKU AJITOPUTM.

7.4. MeTonnyeckne MaTepHuaJibl, oNpe/ie/somye Npoueaypbl OleHMBAHUS 3HAHUI,
YMeHHii, HABBIKOB U (UJIH) ONBITA JeSTeJbHOCTH, XapaKTEePU3YIOLIUX 3TANbI

¢dopmMupoBaHusS KOMIIETCHIUM.

7.4.1. OueHuBaHHe MPAKTUYECKOT0 32 JaHUSA

Kpurepnii YpoBHU HOpMHUPOBAHUS KOMIIETEHITHIH

OLICHUBAHUSA bazoBbiit JloctaTouHbIi Bricoknit
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3HaHHE TEOPETHIECKOTO
MaTepuaa 1o
MPeUTO’KEHHOH podieMe

Teoperuueckuit MaTepuan
YCBOEH

Teoperuueckuit MaTepuan
YCBOGH U OCMBICIICH

Teopernueckuit MaTepuan
YCBOGH U OCMBICIICH, MOXKET
OBITH IPIMCHEH B
Pa3IMYHBIX CUTYAIHSIX T10

HEeO0OXOIUMOCTH
OBnageHne npreMamu CTyneHT MoXxer CTyneHT MoXKeT CTyneHT MoXKeT
padoTHI [IPUMECHUTH UMEIOIUECS | CaMOCTOATEIIEHO CaMOCTOATENILHO

3HAHUS JIJISL PEIICHUS
HOBOH 3aJ1a4M, HO
HeoOXO0aUMa IIOMOILb

HpI/IMeHI/ITb HNMCHOIIUECS
3HAHMS IS PEIICHIS
HOBOM 3a1a4u, HO

NPUMCHUTH UMCIOIIECA
SHAHUSA JJIA pCIICHUA HOBOM
3aJa4u

IIperoaaBaTess BO3MOYKHO He Ooiee 2
3aMeUaHui
CaMOCTOATENBHOCTD 3agaHue BBIIIOJIHEHO 3agaHue BBIIIOJIHEHO 3azaHue BBIIIOJIHEHO
CaMOCTOSTENBHO, HO €CTh |CaMOCTOSTENBHO, HO €CTh |IIOJIHOCTHIO
He Oosiee 3 3aMedyaHuii He Oosiee 2 3aMedYaHuil CaMOCTOSITEJILHO
7.4.2. OueHuBaHue J1a00pPaTOPHBIX padoT
Kpurepnii VYpoBHU (HOpMHUPOBAHUS KOMIETEHIIHUMA
OLICHUBAHUA bazoBei JlocTaTouHbIN Bricokuii

Breimonnenne n
odopmieHne 1a00paTOPHOI
paboTHI

Pabota BhIMONHEHA
HYaCTHUYHO UJIN C
HaApYIICHUSIMHU, BHIBOIBI
HYaCTHUYHO HC
COOTBETCTBYIOT IIEJIH,

0 OpPMIICHHE COCPIKHT
HEJIOCTATKH

JlabopatopHnast paboTa
BBIMOJTHEHA MTOJTHOCTHIO,
OTMEYaIoTCs
HECYIIIECTBECHHBIC
HEJIOCTATKH B
oopmiIeHIN

JlabopatopHast paboTa
BBIMOJTHEHA MTOJTHOCTHIO,
o(hopMIIeHa COTJIaCHO
TpeboBaHUSM

KauecTBO 0TBETOB Ha
BOIIPOCHI BO BPEMsI 3aIIUTHI
paboTHI

Bomnpocs! ams 3amuThl
PAaCKpBITHI HE TIOJHOCTHIO,
OJHAKO JIOTMKa
co0roaeHa

Bormpocs! packpsIThl,
OJTHAKO UMEIOTCS
3aMeJaHus

OTBETHI ITOJTHOCTHIO
PaCKpPBIBAIOT BOIPOCHI

7.4.3. OneHuBaHue 324€TAa

Kpurepnii VYpoBHU hOopMHUPOBAHUS KOMIIETEHITHI
OLICHUBAHUSA bazoBbiit JloctaTouHbIit Bricoknit
ITonHOTa OTBETA, OTBeT NOJHEIN, HO ecTh  |OTBET MOJIHEIN, OTBeT IOJIHEBIH,
ITOCJIeI0BATEIILHOCTD 1 3aMedaHus, He Oojee 3 MOCJICI0BATENbHBINA, HO  |IOCIIEAOBATCIIbHBIMN,
JIOTUKA U3JIOKCHUS eCTh 3aMeYaHMusl, He 00JjIee [JIOrMYHbIH

2

IIpaBUNBHOCTB OTBETA, ETO
COOTBETCTBHUE paboueit
nporpamme y4eOHou
JUCTIATUTHHEI

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM JUCLUIUIMHBL, HO
€CTh 3aMedaHus, He 0oJiee
3

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM JUCLHUIUINHBL, HO
€CTh 3aMedaHus, He 0oJiee
2

OTBET COOTBETCTBYET
paboueii mporpamme
yueOHOU JUCIUILTNHBI

CriocobHOCTh CTy/IeHTa
apryMeHTHPOBATh CBOMI
OTBET M MPUBOJHUTH
MIpUMEpPHI

OTBET apryMEeHTUPOBAH,
MIPUMEPHI IPUBEICHBI, HO
ecThb He Ooiree 3
HECOOTBETCTBUH

OTBET apryMeHTUPOBAH,
MIpUMEPHI IPUBEACHBI, HO
ecThb He Ooree 2
HECOOTBETCTBUH

OTBET apryMeHTUPOBAH,
[IPUMEPBI IIPUBEIEHBI
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Oco3HaHHOCTh U3JaraemMoro |Marepuain yCBO€H U Marepuan ycBoeH u Marepuan ycBOeH u
MaTtepuana H3J1araeTcs 0CO3HaHHO, HO |M3J1araeTcsi OCO3HaHHO, HO [M3J1aracTcsl OCO3HAHHO
ecThb He Ooltee 3 ecThb He Ooree 2
HECOOTBETCTBUH HECOOTBETCTBHUIM
CooTBeTCTBHE HOPMaM Peus, B ienom, Peus, B ienom, Peub rpamoTHas,
KYJIBTYphI peUH rpaMoTHasi, COOIO/ICHBl  |TPaMOTHAs, COOJIOCHBI  |COOIOACHBI HOPMBI
HOPMBI KyJIbTYPbI PEUH, |HOPMBI KYJIBTYPBI PEYH,  |KYJIBTYpHI peuu
HO €CTh 3aMEYaHUs, HE HO €CTh 3aMEYaHUs, HE
bonee 4 boree 2
KauecTBO 0TBETOB Ha Ectp 3aMeuanus k B nenom, oTBeTHI Ha Bce BonpoCs! OJTy4eHBI
BOIIPOCHI oTBeTaM, He Ooiee 3 PacKpbIBAIOT CYTh HUCUYEPIBIBAIOIINE OTBETHI
BOIpOCa

7.5. UToroBasi peiiTUHHIOBasi OLIEHKA TeKYIIei U MPOMEKYTOUYHOM aTTeCTAlUMN
CTYAEHTA MO0 AUCUHUILINHE

[To yueOHoM nucuuminae «CUCTEMbl HICKYCCTBEHHOI'O MHTEIIEKTA» UCTIOJIb3yeTCs 4-
OaJlbHAsE CUCTEMA OLICHMBAHUS, WTOr OLIEHUBAHUS YPOBHS 3HAHMM O0O0y4aroluxcs
MpeAyCMaTpUBAeT 3a4€T. 3aueT BBICTABJISIETCS BO BpEMs IOCIEIHEro JabopaTOPHOIO
3aHATUSL TPU  YCIOBUM BbIMOJHEHUs He MeHee 60% ydeOHbIX MOpY4YEHHI,
MpeaycCMOTpeHHBIX yueOHbIM TuiaHoM W PIIJ[. Hamwune HEBBIOTHEHHBIX YYEOHBIX
MOPYYEHUN MOXKET ObITh OCHOBAHHEM JJI TOMOJHUTEIBHBIX BOMPOCOB MO JUCIMILINHE
B XOJE€ IPOMEXKYTOUYHOW arTecTalnh. Bo BCeX OCTambHBIX CiIydasx 3a4eT CHAETCS
oOyyJarouuMucs B J1aThl, HA3HAYEHHbIE MPENOJAaBaTEIEM B MEPUOJ] COOTBETCTBYIOLIUN
MIPOMEXKYTOUYHOU ATTECTALUU.

IlIkana oyenusanua meKkywieii u RPOMeNCymoUHOU ammecmayuu cmyoenma

YpoBHU GOpMUPOBAHUS OreHKa 1Mo YeThIpeX0aJIIbHOM MIKaJIe
KOMIETCHITUN JUTS 3a4€Ta
Bricokui
JlocTaTo4yHBIM 3a4TECHO
bazoBeii
Komnerennus He  copmupoBaHa HE 32YTEHO

8. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM
JJIS OCBOCHUS JUCUUILIMHBI (MOXYJIs1)

OcHoBHas JuTEpaTypa.

o Tun Koin-Bo B
Bubnrorpaduueckoe onucaHue LricBun, yreGioe
H/H nocobue, yue6HO-MeTO 6I/I6H .

nocobue, 1p.)
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1. Meronel mnoanepkku npuHATHS pemeHuit:  Cesepo-

KaBkasckuii penepanpubiil yausepcuret, 2019 r. http:_//w
yueOHOe | Ww.iprb

nocodue |ookshop.

ru/92704
JonosHuTEILHAS JINTEPATYpa.
Ne T gonpo s
bubmmorpadudeckoe onvcanue (yuernk, yucGiioe
H/H nocobue, y4eGHO-MeTo 61/16_)1
nocobue, ap.)
1. | MonemupoBanue B cpeae Labview: Cesepo-Kaskasckuii

denepanbublii yHUBEpcuTeT, 2019 . http:_/ Iw
IPaKTHKYM ww.iprb
P Y ookshop.
ru/92705

9. [lepeyens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOECHUS JUCHUNIMHBI (MOIYJISA)

1.ITouckoBsie cuctemsl: http://www.rambler.ru, http://yandex.ru, http://www.google.com
2.DenepanbHblil 00pa3zoBaTENbHBINA MOPTAT WWW.edu.ru.

3.Poccuiickas rocynapctBeHHas Oubnmoreka http:// www.rsl.ru/ru

4.T'ocynapcTBeHHass myOnuMyHasi Hay4yHO-TexHUueckass OuoOmmuoreka Poccum URL:
http://gpntb.ru.

5.'ocynapcTBeHHOE O10/KETHOE yupekaeHue KynbTypbl Peciyomuku Kpeim «KpbiMckast
pecnyOMKaHCKasi yHUBepcanbHas HayuHas onbnuoTteka» http://franco.crimealib.ru/
6.Ilenarornueckas 6ubnamoteka http://www.pedlib.ru/

7.Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU (PUHII)

10. MeToauveckue yKa3aHus J1Jisl 00y4aIOIIMXCS M0 OCBOCHHUIO TUCHMUILIMHBI
(MoayJist)

OO01mue pekoMeHAAUMH 10 CAMOCTOSATEILHOI padoTe 0aKkajlaBpoB
[TonroroBka coBpeMeHHOTO OakajaBpa MpEIoJiaraeT, 4To B CTEHAX YHHBEPCUTETA

OH OBJIAJICET METOJI0JIOTHEH caMo00pa3oBaHuUs, CaMOBOCIIUTAHHS,
CaMOCOBEPILICHCTBOBAHMUS.  JTO  ONpPEACNSIET  BaXXHOCTh  AKTUBM3AlMM  €T0
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CamocrosTenpHass padota (OpPMHUPYET TBOPUECKYI0 AaKTHBHOCTH OakKallaBpOB,
MPESACTABICHUE O CBOMX HAyYHBIX M COIHUAIBHBIX BO3MOXHOCTSX, CIIOCOOHOCTH
BBIWICHATh  TJIABHOE,  COBEPIICHCTBYET  MPUEMbI  OOOOIICHHOIO  MBIIUICHUS,
npeanoyaraeT Oosiee TayOOKyl0 TPOPaOOTKY WMH OTIEIBHBIX TEM, OIpPEIeSIEHHBIX

OcHOBHBIMH BUJaMU U (HOpMaMH CaMOCTOSITEILHON paOOThl CTYJEHTOB IO JTaHHOM
JUCUUILIMHE SIBJIAIOTCS: CAMONOATOTOBKA IO OTAEIBHBIM BOIpocaM; paboTa ¢ 0a30BbIM
KOHCIIEKTOM; MOJrOTOBKAa K HPAKTUYECKOMY 3aHATHIO; JlaboparopHas paboTa,
MOATOTOBKA OTYETA; MOJArOTOBKA K 3a4ETYy.

BaxxHoil 4acThi0 caMOCTOSATENbHON PabOThI ABIISETCS YTEHHUE YYEOHOU JUTEpaTyphl.
OcHoBHast ¢yHKIUS Yy4eOHUKOB — OpPUEHTHUPOBATh B CUCTEME TE€X 3HAHWUW, YMEHUU U
HABBIKOB, KOTOpbIE JOJDKHBI OBITh YCBOEGHBI MO JI@HHOM AMCHUILIUHE OyIyUIUMU
cHelualucTaMi. YYeOHUK TakKe CIYKUT MyTeBOJUTENIIEM [0 MHOIOYUCICHHBIM
IIPOU3BEJICHUAM, OPHEHTHUPYS B HUMEHax aBTOPOB, CHELUAIU3UPYIOIIMXCS Ha
ONpeeNEHHBIX HAYYHBIX HANpPABICHUSX, B Ha3BAaHUAX MX OCHOBHBIX TpyIoB. Btopas
¢GyHKIMS yueOHUMKAa B TOM, YTO OH OYEPUYMBAET HEKHIl Kpyr 00s3aTeibHBIX 3HAHWUM IO
MpeMeTy, He IPETeHys Ha TITyO0O0KOe X PacKpbITHE.

UrteHne pEeKOMEHJIOBAHHOW JIUTEpaTypbl — OTO Ta TJABHAs 4YacTh CHCTEMBI
CaMOCTOSITENIbHOM yueObl OakanaBpa, KOTOpas OOeCrnedyMBaeT MOJJIMHHOE YCBOEHUE
HayKd. UUTaTh 3Ty TUTEPATYpy HYKHO MO MPHUHITUITY: «HUJesl, TEOPUsI, METO/ B OJTHOH, B
JIPYTOH U T.J. KHUTAX.

Bo Bcex ciayuasix peKOMEHIyeTCsl paCCMOTPEHUE TEOPETUUECKUX BOIIPOCOB HE MEHEE
YeM IO TpeM HUCTOYHHKaM. M3ydenue mnpoOiieMbl MO pa3HbIM HCTOYHHKAM - 3aJIOT
rIIyOOKOro yCcBOeHUS! HayKu. IMEHHO 3TOT OJIOK, HapsiAy ¢ BBITOJIHEHUEM MPAKTHUECKUX
3aJlaHUi SIBJISIETCS BEYIIUM B CTPYKTYpPE CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

Baumanuio 0OakamaBpoB MpeiaraloTcsl CHUCOK JIMTEPAaTyphl, BOMPOCHl K
CaMOCTOSITEIbBHOMY U3YYCHHIO U BOIIPOCHI K 3a4ETY.

JIJist ycremHoro OBJIaJIeHUs AUCHUIUIMHOW HEOOXOAMMO BBIMOJHATH CIIETYIOIINE
TpeOOBaHUS:

1) BBITIOJIHSITH BCE OMpe/IeJICHHBIC MPOTPaMMON BHJIBI paboT;

2) ToCeIIaTh 3aHATHS, T.K. BECh TEMAaTHYCCKUI MaTepral B3aMMOCBSA3aH MEXy cO00it H,
3a4acTyl0, CaMOCTOSITEILHOTO TEOPETHUUECKOTO OBJIAICHUS MPOIMYLIEHHBIM MaTepuaIoM
HEJIOCTATOYHO JIJIsl KAUECTBEHHOT'O €r0 YCBOCHHSI;

3) Bce paccMaTpuBaeMble Ha 3aHATHSX BOMNPOCH 00s3aTelbHO (UKCHPOBATH B
OTJIETIbHYIO TETPA/Ib U COXPAHSTH €€ 10 OKOHYAaHUs OOyUEHHUS B BY3€;

4) NpoSIBJIATh aKTMBHOCTH NPH IMOATOTOBKE M HA 3aHATHSX, T.K. KOHCUHBIH pe3yibTar
OBJIAJICHUSI COJICpKAHWUEM JIMCIUIUIMHBI HEOOXOJMM, B TIEPBYIO OYEpe/Ib, CaMOMY
5) B cilydasix mpomycKa 3aHSATHIA M0 KaKUM-JTHO0 MPUYMHAM 00s3aTeIbHO 0TpadaThiBaTh
MPOIMYLIEHHOE MPENOaBaTeN0 BO BpEMs UHIUBUAYaIbHBIX KOHCYIbTAIUH.

BreypouHas esaTensHOCTh OakagaBpa Mo JaHHOW JUCITUIUIMHE MPE/IIToaraer:

- CaMOCTOSITENIbHBIN MOUCK OTBETOB M HEOOXOIUMON MHGPOPMAIMU MO MPETI0KEHHBIM
BOIIpOCaM;
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- BBIMIOJIHEHUE MTPAKTUYECKHUX 3aJaHUN;
- BBIpaOOTKY YMEHUIN HayqyHOUH OpraHu3aluu Tpya.

VYcenemnass opranu3anusi BpeMEHU 0 YCBOCHUIO JAHHOW JUCLMUIUIMHBI BO MHOTOM
3aBUCUT OT HaiMWuus y OakajaBpa yMEHUsI CaMOOPraHU30BaTh ce0si U CBOE BpeMs IS
BBITIOJIHEHHSI TPEIJIOKEHHBIX ~JOMammHuX 3amaHuid. OO0BbEM 3amaHuil  paccuMTaH
MakcUMaJdbHO Ha 2-3 yaca B Heaemo. lIpu 3TOM alroputM MOATOTOBKH OynaeT

1 sTtam — MOMCK B JHUTEpaType TEOpeTHYECKOW HHGOpPMAlMK MO0 TPEAJIOKECHHBIM
MperoaBaTesieM BOIpocam;

2 7Tan — OCMBICIIEHUE TTOJIy4YeHHOW HH(pOPMAIIHN, OCBOCHUE TEPMUHOB U MTOHSTUH;

3 3Tal — COCTABJICHHE IIJIaHA OTBETA HA KAXIBIN BOIPOC;

4 3Tan — MOMCK MPUMEPOB 10 TAHHOM IpoOIeMaTHKE.

PaGoTa ¢ 0230BbIM KOHCIIEKTOM

[IporpamMmoit AUCHUIIMHBI MPEIYCMOTPEHO YTEHUE JIEKIUH B pa3IMuHbIX (popmMax ux
MpOBENEHUs: NpOOJIeMHbIE JIEKUMM C JJEMEHTaMH JBPUCTHYECKON  Oecenpl,
MH(OPMALIMOHHBIE JIEKIIMH, JIEKIMK C OINOPHBIM KOHCHEKTUPOBAHHUEM, JICKIIMH-

Ha nexknusx mnpenojaBaTenb pacCMaTpUBAET BONPOCHI MPOrpaMMbl  Kypca,
COCTaBJICHHOW B COOTBETCTBUU C IOCYJapCTBEHHBIM 00pa30BaTENbHBIM cTaHAapTOM. M3-
32 HEAOCTAaTOYHOIO0 KOJUYECTBA AYAUTOPHBIX YAaCOB HEKOTOPBIE TEMbI HE YIAETC
OCBETUTb B IOJHOM OOBEME, IMOITOMY IMpemnojaBareib, IO CBOEMY YCMOTPEHHIO,
HEKOTOpBIE BOIPOCHI BHIHOCUT Ha CAMOCTOSITENIbHYIO paboTy CTYJIEHTOB, PEKOMEHIYS Ty

Kpome storo, mjst maydinero ocBOEHUsS MaTephayia M CUCTEMAaTU3allid 3HAHUU I10
JTUCIUTIIINHE, HEOOXO0IMMO TIOCTOSIHHO Pa30upaTh MaTepuaibl JICKIIUN MO0 KOHCIIEKTaM H
y4e€OHBIM TTOCOOUSIM.

Bo Bpems camocTosITensHOM MpopabOTKH JIEKIIMOHHOTO MaTepuaia 0coboe BHUMaHuE
CJIelyeT YJIENATh BO3HUKIIMM BONPOCAM, HEMOHATHBIM TEPMHUHAM, CIOPHBIM TOYKaM
3peHus. Bce Takue MOMEHTBI CIIEAYET BBIACIUTh WM BBINMCATh OTHENBHO IS
JTanbHEHIIero oOCYXXJICHMs Ha 3aHATUU. B cimydae HeoOXoauMocTH oOpariaThCs K
[IPENoAABaTeNII0 3a KOHCyJbpTanuen. [IomHbIM CHMCOK JIUTEpaTyphl 110 JAUCLMIUIMHE
npuBesieH B paboyeil mporpaMme JTUCIUTUIIHHBI.

JlabopaTopHas padoTa, MOArOTOBKA 0TYETA

JlabopaTopHast paboTa — HEOOJIbIION HAYYHBIA OTYET, 000OIIAIONINI TPOBEACHHYIO
oOydaromuMcss  paboTy, KOTOPYHO HPEJICTaBISIOT JUIsl  3alUThl  JUIS  3aIUThI

K nmaGoparopHbiM paboTaM npeabsaBisieTcs psia TpeOOBaHUM, OCHOBHBIM M3 KOTOPBIX
ABJISIETCSL  TIOJIHOE, HWCYEPIbIBAIOLIEE ONHCAHME BCEH  MPOJENAHHOW  padoThI,
MO3BOJIAIONIEE CYAUTh O TMOJYYEHHBIX pe3yJIbTaTax, CTCNICHH BBIMOJIHEHUS 3aJaHUil U
npodeccCHoHAbHOM MOAT0TOBKE OaKalaBpoOB.

B otyet no nabopatopHoii paboTe JOIKHBI ObITh BKIIFOUEHBI CIEAYIONINE MyHKTHI:
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— TUTYJIbHBIN JIUCT;

— 1eIb Pa0OTHI;

— KpaTKUE TEOPETUUYECKUE CBEICHUS;

— ONIMCAaHME HKCIIEPUMEHTAIBHON YCTAHOBKY U METOJIMKHU SKCIIEPUMEHTA;
— DKCIEPUMEHTAIIHBIEC PE3YJIbTATHI;

— aHaJIu3 pe3yJIbTaTOB PadOTHI;

— BBIBO/IBI.

TUTyJbHBIA JHUCT SBISETCS MEPBOW CTpaHUIEH JI000W Hay4dHOU padOTHl U MJIs
KOHKPETHOT'O BUIa pa0OThI 3aMOTHSAETCS 110 OMPE/ISTICHHBIM MPaBUIIAM.

Jiis nabopatopHOi pabOThl TUTYJIBHBIN JIUCT OPOPMIISIETCS CIAEAYIOLUIUM 00pa3oM.

B BepxHem moze nucTa yKas3blBaIOT IMOJHOE HAUMEHOBAaHHWE Y4YEOHOrO 3aBElEHUs U
KkadeIpbl, HAa KOTOPOU BBIMOJIHIACKH JaHHAas padoTa.

B cpennem mosne ykaspiBaeTcs BUA paOOThHI, B JaHHOM Cilydae JlabopaTopHasi pabora ¢
yKa3aHUEM Kypca, MO0 KOTOPOMY OHa BBINIOJIHEHA, M HUXKE ee Ha3aHue. Ha3panue
nabopaTopHOU pabOTHI MPUBOAUTCS 0€3 CIIOBA TEMA U B KAaBBIUKHU HE 3aKIJIFOYAETCS.
Jlanee Omke K paBOMY KparO TUTYJIBHOTO JIMCTA YKa3bIBAIOT (haMUJIUIO, WHUIIMAIIBI,
KypC W TPYIIy Y4Yallerocs, BBIMOJHUBIIETO0 padoTy, a Takxke (aMUINIO, WHUIIMAIIBI,
YUEHYIO CTETICHb U JIOJDKHOCTD MIPETo1aBaTelis, IPUHSBILIETO padoTy.

B HmxHeM mosie rcTa yKa3bIBaeTCs MECTO BBITIOJIHEHHS pa0dOThl M TOJl €€ HalMCaHUS
(6e3 coBa roxm).

Hean paéoThl 10HKHA OTpaXKaTh TEMY JIA0OpaTOPHOUM pabOThI, a TAK)KE KOHKPETHBIE
3a/lauy, MOCTaBJIEHHbIE CTYACHTY Ha MEpPUOJ BbINMoJHEHUs] paboThl. [lo oObemy 1enb
paboThl B 3aBUCHUMOCTH OT CJIOKHOCTH W MHOT033J]a4HOCTH PabOTHI COCTAaBISET OT
HECKOJIbKHUX CTPOK /10 0,5 cTpaHuLbI.

KpaTkne Teopernueckmue cBeleHus. B dSToMm pasnmene wu3maraeTcss KpaTKoOe

TEOPETUYECKOE OIMMCAaHWUE M3Yy4aeMOro B paloTe SIBICHHUS WU IpoIlecca, MPUBOIATCS
TaK)ke He0OXO0IMMbIE pacueTHbIE (POPMYJIBI.
Marepuan pasziena He JOJDKEH KOMUPOBATh COICPKAHWE METOJUYECKOTO MOCOOUS HIIH
yuyeOHUKA I0 JaHHOW TEeMe, a OIPAaHUYMBACTCS H3JI0)KCHWEM OCHOBHBIX IMOHATHH W
3aKOHOB, pacyeTHBIX (opMyJ, TaOIuI, TpeOyroummxcs s JaibHEHIen o0padboTku
HOJTYYEHHBIX IKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB.

O06beM nuTepaTypHOTo 0030pa HE JOJDKEH MPEBBIMaTh 1/3 yacTu BCcero oryera.

Onucanue IKCNEPUMEHTAIBHON YCTAHOBKHU M METOAUKH IKCIIEPUMEHTA.

B nanHoMm pa3zziene npuUBOAMUTCS CXeMa SKCIEPUMEHTAIBHONW YCTAaHOBKHU C ONMHUCAHUEM

ee paboOThl U MOAPOOHO M3JAraeTcsi METOAMKA IMPOBEJACHUS SKCIEPUMEHTA, IpPOolecc
MOJIyYeHUs JaHHBIX U crIOcO0 UX 00paboTKHU.
Ecnu ucnonb3yroTcsi cTaHIapTHBIE MAaKEThl KOMIBIOTEPHBIX MporpamMm uisi 00paboTku
AKCIIEPUMEHTANIHBIX PE3YJIbTaTOB, TO HEOOXOAMMO OOOCHOBATh BO3MOXKHOCTh H
1eJIeCO00Pa3HOCTh UX MPUMEHEHHS, a TaKkXe MOAPOOHOCTH 0O0paOOTKU JAHHBIX C UX
MTOMOIIIBIO.
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Jyist mabopaTopHBIX paboT, CBSI3aHHBIX C KOMIBIOTEPHBIM MOJACIUPOBAHUEM (PU3HUECKUX
SIBJICHUM U TIPOLIECCOB, HEOOXOAMMO B 3TOM pazjieie OMUcaTh MaTEMaTUYECKYI0 MOJIENb
Y KOMIIBIOTEPHBIE MPOTPaMMBbl, MOJAEIUPYIOIIUE JAHHbBIC SIBICHUS.

JKCNepUMEHTAJIbHbIE Pe3YJbTATHI.

B sTtom pasgene mpuBOASTCS HENOCPEACTBEHHO PE3YJbTAThI, MOJIYYECHHBIE B XOJE
MpOBEACHUS  JIA0OPATOPHBIX  pabOT: HKCIEPUMEHTAIbHO WJIM B  pe3yibTaTe
KOMITBIOTEPHOTO  MOJICJIMPOBAHUS  OINpPEICICHHbIE 3HAYEHUsS BEIWYUH, TpaduKi,
Tabnuibl, AUarpaMMbl. O0s3aTeIbHO HEOOXOAUMO OLEHUTD MOTPEIITHOCTH U3MEPEHU.

AHaJu3 pe3yJibTaToB Pad0THI.

Paznen ortuera MOMKEH coAep:kaTh MOAPOOHBIN aHANM3 MOJYYEHHBIX PE3YNbTATOB,
MHTEPIPETALNIO STUX PE3YyJIbTATOB HA OCHOBE (PU3NYECKHUX 3aKOHOB.
Crnenyer cpaBHUTh MOJIYYEHHBIE PE3YIbTATHI C U3BECTHBIMU JIUTEPATYPHBIMU TAHHBIMH,
o0CyIUTh WX COOTBETCTBHE CYIIECTBYIOIIUM TEOPETHUYECKUM MojemsiM. Ecnu
00Hapy>XeHO HECOOTBETCTBUE MOJTYUYEHHBIX PE3YJIbTATOB U TEOPETUUECKUX PACUECTOB WIIU
JUTEPATYPHBIX JaHHBIX, HEOOXOAMMO OOCYIUTh BO3MOXKHBIE TPUYMHBI ITHUX

BbIBOI[bI. B BbIBOAAX KpPATKO H3JIArar0OTCA PpPE3yJIbTaThl pa6OTBIC IMOJIYYCHHBIC
IKCIICPUMCHTAJIBHO WM  TCOPCTUYCCKU 3HAa4YCHU A (I)I/IBI/I"ICCKI/IX BCJIIMYHH, Hux
3aBUCUMOCTH OT yCJ'IOBI/Iﬁ OKCIICPUMCHTA WJIH BI:;I6p21HHOI>i pvaeTHOﬁ MOACIIH,
YKa3bIBACTCA HX COOTBCTCTBUC WJIHW HCCOOTBCTCTBUC (I)I/IBI/I"ICCKI/IM 3dKOHaM H
TCOPCTUICCKUM MOIACIIAM, BOSMOKHBIC IPUINHBI HCCOOTBCTCTBU.

Otyer mo naboparopHOi padoTe oopmisieTcs Ha mucuel Oymare CTaHAAPTHOIO
dopmara A4 Ha OAHOW CTOPOHE JUCTA, KOTOPBIE CIIMBAIOTCA B CKOPOCIIMBATENE WIIU
MeperieTaroTCs.

Jlomyckaetcst ohopmiIeHHE OTYETA MO JIa0OPATOPHOU pabOTe TOJNBKO B 3JIEKTPOHHOM
Buzie cpeacrBamu Microsoft Office: TekcT BeIpaBHHBATH MO HMIUPUHE, MEXKYCTPOUHBIH
uHTEepBa -moyitopa, mpudpt —Times New Roman (14 nr.), napameTpsl MOJICH — HIKHEES
u BepxHee — 20 MM, neBoe — 30, a mpaBoe —10 MM, a oTcTyn ab3ama — 1,25 cm.

HO}IFOTOBKa K NPAKTUYC€CKOMY 3aHATHIO

Meroanueckue peKOMEHAAMHU 110 MOJrOTOBKE K MPAKTUUYECKUM 3aHSITUSAM
[TongrotoBka K MNPaKTUYECKOMY 3aHSTHUIO BKJIOYAET CIEAYIOIIME DJIEMEHTbI
CaMOCTOSITEJIbHOM J€ATEIbHOCTH: YETKOE IIPEICTABICHUE LIEJIU U 337]a4 €r0 IPOBEACHUS;
BbIJICJICHUE HABBIKOB YMCTBEHHOMW, aHAJIUTHYECKOM, Hay4yHOU NESITEIbHOCTH, KOTOPbHIC
CTaHyT PEe3yJbTaTOM MPEACTOSIIECH padOTHI.

BripaboTka HaBBIKOB OCYIIIECTBIISIETCS] C TTOMOIIBIO MOMy4YeHHUs] HOBOM MHGbOpMaIuu
00 M3yuyaeMbIX MpOleccax W C MOMOIIbIO 3HAHUS O TOM, B KAaKOW CTENEHU B JIaHHOE
BpEMs CTYJEHT BIAJCET METOJAMU HCCIEI0BATEIbCKON NESITEIbHOCTH, KOTOPBIMU OH
CTaHET IMOJIb30BaThCA HA MPAKTUYECKOM 3aHSATHH.

CrnenoBatenbHO, paboTa Ha MPAKTUYECKOM 3aHSATHUM HAmpaBieHa HE TOJBKO Ha
MO3HAHUE CTYJACHTOM KOHKPETHBIX SIBIICHHI BHEIIHETO MHpPA, HO W HAa HU3MEHEHUE
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BTtopoii pe3ynbTaT 04eHb BaXKeH, IIOCKOJBKY OH 00OecreuynBaeT (OpPMHPOBAHHUE TAKUX
OOIIEKYIbTYPHBIX  KOMIICTCHIIMM, KaK CIOCOOHOCTh K  CaMOOpraHu3alud U
caM0o0Opa30BaHUIO, CIOCOOHOCTh HMCIOJNB30BaTh METOABI cOopa, 00paboOTKH U
UHTEPOpPETAllMM  KOMIUICKCHOH  HWHGOpMAIlMyd I pPEIICHHS  OpraHu3aldOHHO-
yIpaBICHYCCKUX 3a7ad, B TOM YHCJIE HaXOJSAIIUXCS 3a MpeeiaMi HEeTOCPEICTBEHHON
cdepbl ACITEILHOCTH CTYACHTA. MPOILIECCOB U SBJICHUH, BBIICISIIOT OCHOBHBIE CIIOCOOBI
J0Ka3aTelIbCTBA aBTOPAaMHU HAyYHBIX paOOT IICHHOCTH TOT'0, YEM OHM 3aHUMAIOTCS.

B xome caMoro mnpakTHYECKOTO 3aHSATUSA CTYACHThl CHAdajla IPEACTABISIOT
HalJIEHHbIE UMU BapUaHThl (OPMYJTUPOBKU AKTYaJbHOCTH HCCIEIOBAaHUS, OOCYKIAIOT
UX 1 00OCHOBBIBAIOT CBOE€ MHEHHE O HAWIY4IlleM BapUaHTE.

OO0BEM 3aganunii paccudTaH MaKCUMaJIbHO Ha 1-2 yaca B HEJEMIO.
IloaroroBka K 3a4yery

3ader sBisIeTCS TPAAULMOHHONW (OpPMOM MPOBEPKU 3HAHUN, YMEHUN, KOMIETEHIUH,
c(OpMUPOBAHHBIX y CTYJIEHTOB B IPOILIECCE OCBOCHMS BCETO COJEPN AHUS H3ydyaeMOu
mucuuIInHbl.  OOBIYHBIA  3a4€T OTJIMYaeTcs OT JK3aMeHa TOJbKO TeM, 4YTO
npenojaasaTenb He qudPepeHupyer 6aibl, KOTOPbIe OH BBICTABIISIET MO €r0 UTOTaM.

CamocTosiTenbHas MOATOTOBKA K 3a4€Ty JOJKHA OCYLIECTBIISITHCS B TEUEHUE BCETO
CEMECTpPA, a HE 33 HECKOJIBKO JHEH 110 €r0 IPOBEICHUS.

IToaroroska BKIOYAET claeayrolue aenucTeus. [Ipexne Bcero Hy)KHO nIepednTaTh BCe
JIEKLIUM, & TaKXe MaTepualibl, KOTOPbIE I'OTOBUIMCHh K CEMUHAPCKUM U NPAKTUYECKUM
3aHATUSIM B TEUEHHE CEMeCTpa. 3aTeM HaJ0 COOTHECTU ATy MH(OpPMAIMIO C BOIIPOCAMH,
KOTOpbIe JaHbl K 3auery. Eciu wuH@OpManuu HEAOCTaTOYHO, OTBETHI HAXOJAT B
MPEJIOKEHHOM MpenojaBaTeyaeM Jureparype. Pekomenayercs nenarb KpaTKue 3arucu.
Peub uner He o0 mmaprainke, a 0 OpMUPOBAHUU B COBHAHUM YETKOW JIOTHUYECKON CXEMBI
oTBeTa Ha Borpoc. HakanyHe 3aueTa HEOOXOAUMO MOBTOPUTH OTBETHI, HE 3arJis/lbIBasi B
3anucu. BpeMst Ha MOATOTOBKY K 3a4€Ty 10 HOPMAaTUBAM YHUBEPCUTETA COCTABIISET HE

11. IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOTH, MCII0JIb3yeMbIX IPH OCYLIECTBJICHUHU
o0pa3oBaTe/ILHOIO NMpoLecca Mo AMCHMILINHE (MOAYJII0) (BKIIOYAS NepeYeHb
NMPOrpaMMHOIo odecredeHus ¥ HUHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IPH

HE00X0AMMOCTH)

NudopmanoHHbIe TEXHOJIOTUU NPUMEHSIOTCS B CIEAYIOLUX HallPaBICHUSIX:
odopmIIeHHE TMCEMEHHBIX PA0OT BBITIOIHSAETCS C HCTIOIH30BAHMEM TEKCTOBOTO
JEMOHCTPALMS KOMIIBIOTEPHBIX MAaTEpPHANIOB C MCHOJb30BAHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTUH;

UCTIONIb30BaHNEe WH()OPMAIIMOHHO-CTIPABOYHOTO OOECIEUYEHUs, TaKOro KakK: IPaBOBbHIE
cupaBouHble cuctembl (KoHcynapTaHT+ © 7p.), OHJAH CIIOBapH, CIPAaBOYHUKHU
(I'pamora.py, Uatyur.py, Bukunenus u ap.), HaydHble TyOJIUKaIUK.
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WCIIOJIb30BaHUE CIICIIMATM3UPOBAHHBIX CIPABOYHBIX CHUCTEM (DJICKTPOHHBIX YUCOHUKOB,
CIIPaBOYHMKOB, KOJUIGKIIMH wWUIocTpauuii u  porouzodbpakenuit, (HoToOaHKOB,
MpoQeCCUOHANBHBIX COLIMAIIBHBIX CETEeH U JIp.).

OpenOffice Cepiika: http://www.openoffice.org/ru/

Mozilla Firefox Ccpuika: https:// www.mozilla.org/ru/firefox/new/

Libre Office Ccpunka: https://ru.libreoffice.org/

Do PDF Ccsuika: http://www.dopdf.com/ru/

7-zip Ccbinka: https://www.7-zip.org/

Free Commander Ccruika: https://freecommander.com/ru

be Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

Gimp (rpaduueckuii pegakrop) Cebiika: https://www.gimp.org/

ImageMagick (rpaduueckuii penakrop) Ccbuika:

VirtualBox Ccebuika: https://www.virtualbox.org/

Adobe Reader Ccrinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Omneparnronnas cucrema Windows 8.1 Jluniensuonnas Bepcus 1o qoroBopy Ne471\1 ot
11.12.2014 r.

DneKTpoHHO-0MOIMoTeuHas cuctema bubnmokomruiekrarop

HanuonanbHa snexktpoHHas 6ubnuoTeka - deaepaibHOE TOCYAApPCTBEHHOE OIOKETHOE
yupexaenue «Poccuiickas rocygapcrsenHas ouonuoreka» (OI'BY «PI'by)

Penakuus basel nannbix «1OJINTPE/] CripaBouHUKIH»

OnexkTpoHHO-O0ubmuoTeuHas cuctema «JIAHDb»

12. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM /1A
OCYyLIeCTBJICHNUSI 00Pa30BaTEJIbHOIO NMPOLECcca MO AUCIHHUILUIMHE (MOYJII0)

-KOMIIBIOTEPHBIM KJIacc M JocTynl K ceth HMHTepHeT (BO BpeMsi CaMOCTOSITEIbHON
MOATOTOBKH) (AOJKEH ObITh MPUIIOKEH TpadUK 3aHITOCTH KOMIIBIOTEPHOTO KJIacca);
-TIPOEKTOP, COBMEIICHHBIA C HOYTOYKOM [l TIPOBEICHUS JIEKIIMOHHBIX 3aHSATUN
Ipero/iaBaTesieM U MPE3CHTAIMH CTYJEHTAMHU PE3YJIbTaTOB PaOOThHI

-pa3AaTOYHBIN MaTepuan AJid NPOBEACHUS IPYIIOBON pabOTHI;

13. OcobeHHOCTH OpraHU3aluu 00yUYeHHUs MO AUCUMILIMHE 00y4aKoIUXC U3 YHCIa
WHBAJIMIOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHM 310poBbsi (OB3)

[Ipu HeoOXoauMOCTH B 00pa30BATENILHOM IMPOIECCE MPUMEHSIOTCS CIEAyIolue
METOAbl U TEXHOJIOTHHU, OOJIEryaroniue BOCHPUSATHE HHPOPMALMK O00ydarOUUMUCS
WHBaIM1amMu u Juramu ¢ OB3:

- CO3/1aHH€e TEKCTOBOM BEpCHH JIF0OOT0 HETEKCTOBOTO KOHTEHTA JIJIsl €M0 BO3MOKHOIO
npeoOpa30BaHusl B IbTEPHATUBHBIC (DOPMBI, YI00HBIC IJIs1 PA3IMYHBIX T0JIb30BATEIICH;
- CO3/1aHM€ KOHTEHTa, KOTOPBIM MOXKHO MPEJICTABUTH B PA3IMYHBIX BUAAaX 0€3 MOTEPh
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JTaHHBIX WU CTPYKTYPBI, MPEIyCMOTPETh BO3MOXXHOCTH MACIITa0UPOBAHUS TEKCTa U
n300pakeHuit 6e3 MoTepu KauecTna;

- CO3JJTaHUE BO3MOXKHOCTH ISl 00YYarONINXCs BOCIPHHUMATD OJIHY M TY K€ HH(OP-
MAaIMI0 M3 pa3HBIX HMCTOYHUKOB — HAIPUMEP, TaK, YTOOBI JIMIA C HAPYIICHHUEM CITyxa
MOJTy4Yalii HHPOPMAIIHIO BU3YAIEHO, C HAPYIICHHEM 3PCHHS — ayAHAaIbHO;

- IPUMEHEHUE MMPOTPAMMHBIX CPEJICTB, 00ECIEUYNBAIONINX BO3MOXHOCTH OCBOCHUS
HABBIKOB M YMCHHM, (DOPMHUPYEMBIX TUCITUIUIMHOM, 32 CUET albTePHATUBHBIX CIIOCO0OB,
B TOM YHUCJIC BUPTYAJIbHBIX JIAOOPATOPUIN U CUMYJISITUOHHBIX TEXHOJIOTHUH;

- IPUMEHEHUE JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHHA IS Tepenadu
YeCKMX 3aHSTHUH, BBICTYIUICHUS C JOKJAaJaMH W 3allUTOH BBIIIOJHCHHBIX paloT,
MIPOBEACHNE TPEHUHTOB, OpPTraHU3AIMH KOJUICKTHBHON paOOThI;

- IPUMEHEHUE IUCTAHIMOHHBIX O00pa30BATEIbHBIX TEXHOJIOTHU I OpPraHU3aIUH
TEKYIIET0 U TPOMEKYTOYHOTO KOHTPOJIS;

- YBeMUYEHUE TMPOJAODKUTEIHLHOCTH CIauu 00yJalOMUMCS MHBAJIUIOM W JIAIIOM C
OB3 @¢opM mNpoMEKYyTOYHOW aTTECTAlMM IO OTHOUICHUIO K YCTAaHOBJIICHHOMN
MPOJIOJKUTEILHOCTH MX CAAYU: 3a4€T U DK3aMEH, ITPOBOIUMBINA B MMCBMEHHOH (hopme, —
He Oonee yem Ha 90 MUH., TPOBOIUMBIN B yCTHOU (hopme — He Oomee yem Ha 20 MuH., —
MIPOJIOJIKUTEILHOCTH BBICTYIUICHHS 00YYarOIIErocs Py 3allUTe KypCcOBOH pabOThI — HE
Oonee yem Ha 15 MuH.

14. Buabl 3aHATHH, IPOBOAMMBIX B (JOpMe MPAKTHYECKON NOATOTOBKHU

(He TPEeYCMOTPEHO NPH H3YYEHUH ANCIHUILINHBI)
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