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1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHHUIIJINHBI

Llenp MUCHMIUIMHBI 3aKJII0YAETCSA B OBJIAACHUN 3HAHUSIMH B 00J1aCTH aBTOMATHYCCKOM
00pabOTKH €CTECTBEHHOTO SI3bIKa M aHAIM3a U300paKCHHI, a TAK)KE MX HCIIOJIb30BAaHUH ITPH
pEILICHUH IPUKJIAIHBIX 3a/1a4.

3amauy JUCLUILIMHEL:

— u3ydyeHHe 0a30BBIX TEOPETHUYECKHUX OCHOB METOJOJOTMH aBTOMATHUYECKOU
00pabOTKH €CTECTBEHHOTO SI3BIKA;

—  (dopMupoBaHHEe YMEHHI NPUMEHSATh MAKEThl MPOTPAMM W HHCTPYMEHTAJIbHbBIC
CpEeJIICTBA JIJIsl aBTOMATHYCCKOM 00paOOTKH €CTECTBEHHOIO S3bIKA;

— (dopMupoBaHHEe YMEHHI pealn30BaTh HEUPOHHYIO CETh C HCIOJIb30BAHHUEM
MAKETOB MPOrPaMM JIjIsi aBTOMAaTHYECKOM 00paOOTKH €CTECTBCHHOIO SA3bIKA.

—  u3ydeHue 0a30BBIX TEOPETUICCKUX OCHOB METOJIOJIOTHH aHAIH3a H300paKeHUH;

—  (opMupoBaHHEC YMEHHI MPUMEHATh MAKETHl MPOTPAMM W HHCTPYMEHTAJIbHBIC
CpEeICTBA JIJIsl aHAIIN3a U300paKEHUI;

—  (dopMupoBaHHE HaBBIKOB pabOThI ¢ HaO0OpaMu [aHHBIX H300PAKCHHIA,

HCIIOJIb3YCMbIMU I O6y‘ICHI/I${ HeﬁpOHHOﬁ CCTU.

2. Mecto aucunmimnsl B ctpykrype OIIOIT BO

Jucuunnuna b1.B.JIB.06.02.04«lIpuknagHeie 3a1a4yu aHanu3a JaHHBIX» OTHOCUTCS K
JTUCIUTITMHAM 2JIeKTUBHOTO Moy «Digital& IT. MammHaHoe o0yueHre U aHaliu3 JaHHBIX)»
YacTH y4yeOHOTo TutaHa, popMUpyeMon yIaCTHUKaMU 00pa30BaTEeIbHBIX OTHOIIIEHUH.

Heo0xonmuMbpIMH yCITOBUSIMU JIJIs1 OCBOSHUS AUCHUTIIIMHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX NOHATHUH JHUCKPETHOW MaTeMaTUKH, MPUKIAIHOW anredpsl,
BBIYMCIIUTEIILHON MaTEeMaTHKH;

— 3HaHHME OCHOB s3bIKa mporpamMmmupoBanue Python, ymenume pa3pabaThiBaTh
ITOPUTMBI PEIICHUS 3a]1a4 U 3alIMChIBAaTh UX Ha SI3bIKE IPOrpaMMUPOBAHUS;

— BJIQJICHUE HABbIKAMHU HCIIOIb30BAHMUS KOMIBIOTEPHBIX TEXHOJOTUWA U CPEICTB
00paboTKK HHPOPMALIUH.

Conepxanue JUCIUTUIMHBI SIBIISIETCS JIOTHYECKAM TPOJOJDKEHUEM  COJIep KaHUS
mucturiuH «Matematuka u Python st amanm3a nmaHHbIX», «MammHHOE OO0ydYeHUE H

BOITPOCHI UCKYCCTBCHHOI'O MHTCJIJICKTA», ((HeﬁPOHHLIC CETHU».



[Ipomecc w3ydeHUs TUCHIMUILIAHBI

KOMIIETEHIIUN:

3. PesyabTaThl 00y4eHHs 0 AUCHMILIMHE

HampaBiieH Ha (GOPMHUPOBAHUE CIEAYIOIINX

Tabmuma 3.1

Ko n HanmMeHoBanne

Kox n HanmeHOBaHNE HHINKATOPA

Kon n HanmMeHOBaHUE pe3ynbTaTa

KOMIIETCHIINHT IOCTHYKEHUS KOMIIETEHIINHA (I/II[K)1 00y4YeHHS 10 UCIUIUTHHE (MOYITIO)
YK-1. Cnocoben VYK-1.1. Arammupyer npoGnemuyto | 1.1 3HaeT pyHIaMeHTaIbHBIC TOHATHUS H
OCYIIECTBIISTh CUTYyaluio (3a/1a4y) 1 BBIACISIET e METO/Ibl TEOPHH PACTIO3HABAHHUS 110

KPUTUYECKUH aHAINU3
NPOOJIEMHBIX CUTYaLUi
HA OCHOBE CUCTEMHOI'0
MOAXO0/a, BEIpabaThIBATh
CTpaTeruro AeCTBUI

0a30BbI€ COCTABIIAIONINE.
PaccmarpuBaet pazauuHbie
BapUaHTHI PEIICHUs TPOOJIEMHOMN
cuTyauuH (3a1a4u), paspadbaTeiBaeTt
ITOPUTMBI UX pealn3alum.

NpeucACHTaAM 1 aHaJIn3a JaHHbIX]

1.2 MOJB3YyETCA CBOMMU 3HAHUSAMU IJIA
peuicHus q)yHJlaMeHTaHLHI)IX, MMPUKJIaJHBIX
1 TEXHOJIOTUYCCKUX 3a4a4 B PA3JIMIHBIX
MPCAMCTHBIX 001acTax

1.3 BageeT HaBbIKAMU aHAIN3a OOJIBIIOTO
00BeMa YaCTHYHO MPOTHBOPEUMBBIX U
HENOJIHBIX IPU3HAKOBBIX OIIMCAHUM

VYK-1.2. Onpenenser u olieHUBaeT
MPaKTHYECKUE MOCIIEACTBHS
BO3MOJXKHBIX PEIICHHUN 3a/1auu.

2.1 3HaeT COBpeMEHHbIE POOIIEMbI aHATU3a
JTAaHHBIX, TEOPHU PACIIO3HABAHMUS,
Kaccu(puKaImy, IoucKa 3aBUCHMOCTEH;

2.2 nenaeT MpaBUIIbHBIC BBIBOJIBI M3
COIOCTABJICHUSI PE3YJIbTATOB TEOPUH U
IKCTIEPUMEHTA, BBIOUPAET MPABUIILHO
napaMeTpbl METO/IOB, aJeKBATHbIC
pa3sMEpHOCTH 00YUAIONINX BEIOOPOK

2.3 BageeT HaBBLIKAMH CAMOCTOSITEIHLHOM
paboTHI B 1a0OPATOPUH C UCTIONB30BAHHEM
COBPEMCHHBIX KOMITBIOTEPHBIX TCXHOJOTHIA

VK-1.3. OcymectBusier
cUCTeMaTH3aluI0 HHpOpMaIuu
Pa3IMYHBIX THIOB IS aHAIN3a
MIPOOJIEMHBIX CUTYalHi.
BripabaTeiBaeT cTpaTeruto ASUCTBHIHA
JUTSL TIOCTPOGHHUSI AJITOPUTMOB
peLIeHNs TOCTaBJICHHBIX 3a/1a4.

3.1 3HaeT MeTOIbl U MOAXO/BI PEIICHUS
MPaKTHYECKUX 3a/1a4 aHaJIN3a JaHHBIX U
KiIaccu(pUKAIUH KOJJICKTHBAMU
ITOPUTMOB

3.2 nenaeT KaueCTBEHHBIE U
KOJIMYECTBEHHBIE BBIBOJIBI [TPU TIEPEXOJIE K
Mpe/ICbHBIM YCIOBUSIM B H3Y4aeMbIX
npobieMax

3.3 BageeT KyJabTypoi MOCTAaHOBKU U
IUTAHUPOBAHUS TTOCIIEOBATEIHHOCTH
pelIeHus 3a71a4 aHai3a JaHHbBIX U
KIaccu(UKaIIH

VK-1.4. Bnageet HaBBIKAMHU
MIPOrpaMMHPOBAHUS Pa3pabOTaHHbBIX
QITOPUTMOB U KPUTHYECKOTO
aHaJIM3a MMOJyYCHHBIX PE3yJIbTaTOB.

4.1 3HaeT IpOrpaMMHBIE CPE/ICTBA PEIICHUS
OCHOBHBIX 3aJ[a4 aHaJM3a JaHHBIX U
KJ1accH(UKaIH;

4.2 ocBauBaeT HOBBIE IIPEIMETHBIC
0071aCTH, TEOPETUIECKHE MTOIXO0/IbI H
9KCTIEPUMEHTAJIbHbIE METOIMKH

4.3 BmazeeT HaBBIKAMH I'PaMOTHOMN
00pabOTKN CTATUCTUIECKUX MHOTOMEPHBIX
JIaHHBIX, 0(OPMIIEHHS PE3YJIbTaTOB
YHCJICHHBIX PacYeTOB M UX CONOCTABIICHHS
C TEOPETUUECKUMH OlIEHKaMH1

VYK-2. Cnocoben
YIPaBISITH POEKTOM Ha
BCEX JTalax ero
JKU3HEHHOTO [IMKIIA

VYK-2.1. ®opmynupyer B pamMKkax
TIOCTABJICHHOH LIEJIN ITPOEKTa
COBOKYITHOCTB B3aMMOCBSI3aHHBIX
3aj1a4, 00eCIeynBaIONINX €€
noctikenue. Onpenenser
O’KHJIaEMBIE PE3YIbTAThl PEIICHHS
BBIJICTICHHBIX 3a/1a4.

1.1 3HaeT 0OCOOEHHOCTH METOI0B
MHTEJJIEKTYaJIbHOTO aHaJIn3a TeKCTOBBIX
JIaHHBIX

1.2 MOJy4YaceT ONTUMAJIbHBIC aJITOPHUTMBI
KJ'IaCCI/I(l)I/IKaHI/II/I U IpaBUJIbHO OLCHUBACT
CTCTICHb UX TOYHOCTHU W TOCTOBCPHOCTH,

1.3 BiameeT NMpakTUKOW UCCIICIOBAHMS U
peIICHHS TECOPETUICCKUX U IPUKIIATHBIX
3a1a4

YK-2.2. TIpoekTupyeT pernieHue
KOHKPETHOM 3a/1a4M MPOEKTa,
BBIOMpAst ONITUMAJIBLHBIN CIIOCO0 ee

2.1 3HaeT 0COOEHHOCTH METOLOB
HHTEJUICKTYaJIbHOTO aHAIN3a TCKCTOBBIX
JIaHHBIX




KOZI 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Kon u HaumeHoBaHMe UHIUKATOPA
JIOCTHKEHHUS] KOMIIETEHIINH (I/I,l:[K)1

Kon v HanmMeHOBaHUE pe3ybTaTa
00y4eHust N0 AuCHUILIHHE (MOIYIIIO)

peleHusl, UCXOs U3 IEeHCTBYIOMHUX
MIPAaBOBBIX HOPM U HMETOITHXCS
PeCypCcoB U OrpaHUYEHUN

2.2 MIaHUPYET ONTUMAIIEHOE MPOBCICHUC
00ydeHHs 110 TpeleICHTaM

2.3 BrajieeT HAaBBIKAMH aHAJN3a PEaTbHBIX
3a/1a4 U3 Pa3IMYHBIX IPEIMETHBIX
obnacTeil Ha ypOBHE OTAEIBHBIX ITOAX0HO0B
Y KOJUICKTUBAMH JITOPUTMOB

VK-2.3. Pemaet KOHKpeTHBIE 3a/1a4
MPOEKTA 3asBJICHHOT0 KauecTBa U 3a
YCTaHOBJICHHOE BpeMsI

3.1 3HaeT OCHOBHBIC METOABI aHANH3A U
MIPOTHO3UPOBAHMS BPEMEHHBIX PAIOB

3.2 ncnonp3yeT nHGOPMAIIMOHHEIE
TEXHOJIOTUH ¥ KOMITBIOTEPHYIO TEXHHUKY
JUISL TOCTHDKEHUST HEOOXOJUMBIX
TEOPETHYECKUX U ITPUKIIATHBIX
pe3yJbTaToB

3.3 BazeeT TeXHOJIOTHeH paboThl C
MPOTPaMMHBIMH CPEACTBAMH,
MO3BOJISIIOIUMH OCYIIECTBIIST
JEKOMIIO3ULIMIO U IPOrHO3UPOBAHUE
BPEMEHHBIX PSIOB

TIKC-2. Criocoben
HCTIOJIb30BaTh
COBpPEMCHHBIC METOBI
00paboTKH, aHANIH3a U
HHTEPIpETANNN
KOMILJIEKCHOM
re0JI0TUYECKOM,
reo(hU3UUCCKOI,
MIPOMBICIIOBOA,
TeOXUMUYECKOMN
HHPOPMALIUH IS
pemeHus
MIPOU3BOJICTBEHHBIX
3aaq

TIKC-2. 3.Bnaneer METOIUKON
MTOCTPOCHUS T€OJIOTHICCKUAX
pa3pes3oB, CXeM KOPPEILIIH
pa3pe30B CKBaKHH, KapT U APYTHX
TCOJIOTHIECKHUX YePTEKeEH,
XapaKTEePU3YIOUINX CTPOSHHUE HEP.

3.1o6pabaTeiBaeT WHPOPMALHIO IPUMEHSISI
MaTeMaTHIECKYI0 METOIO0JIOTHIO
00pabOTKH SMIIUPUYECKUX TaHHBIX,
XapaKTEepU3yIOIIUX COCTOSIHUE HEAP

4. O0beM TUCHUIINHBI

OO0mMi 00beEM TUCHUIUIMHEBI COCTABISAET 3 3a4eTHBIX eaUHUIEBL, 108 Jacos.

Tab6muna 4.1
AyIUTOpHBIE 3aHATHS / KOHTAKTHas paboTa,
CamocTosiTenbHas ®opma
dopma Kypc/ qac. .
paboTa/KOHTPOIb, | MPOMEKYTOUHON
o0y4yeHUst | cemectTp [Mpaktnyeckue | JlabopaTopHbie
Jlexuuu qac. aTTecTaluu
3aHATHSA 3aHATHSA
OYHast 4/8 16 30 62 3a4eT
4 xypc,
3a04YHast | JIETHss 6 10 88/4 3auer
ceccust

5. CTpykKTypa u cojep:kaHue JUCHUILIMHBI/MOIYJIA

5.1. CTpyKTypa IUCIUTIIINHBI.

oyHast popma o0yuenusi (OPO)

Taomuma 5.1.1

AynuTopHsble
CrpyKTypa QUCIHUIUINHBL/ MOy IS Bcee

Ne 3aHATHS, Yac. CPC, o Kox WJIK OreHOYHBIE

/m | H . ’ !

i oMep HaumenoBanue pasgena JI. | Tp. | JIab. ac yac. cpercrea

paszena

ABTOMarnueckas oopaboTka YK-LL Konoksry

1 1 P 8 | 15 | - | 31 | 54 | VK-12. |wmmoTeme

€CTECTBEHHOTO SI3bIKa

YK-1.3. «ABTOMaTH




VK-1.4. yeckas

YK-2.1. obpaboTka

VK-2.2. €CTECTBEHH

VK-2.3. OT0 S3BIKAY

TIKC-2-3 | Pa6ora Ha
MPaKTHYECK
X
3aHATHAX

YK-1.1. Konnoksuy

YK-1.2. | o Teme

YK-1.3. «AHanu3

YK-1.4. u300paeH

2 2 Ananus n300paskeHui 8 15 - 31 54 VK-2.1. 8

VK-22. |™

VK-2.3.

IIKC-2.3

3ayer - - - - -
Uroro: | 16 30 - 62 108

3aouHas popma o0yuenus (3PO)
Ta6muma 5.1.2

CTpyKTypa OUCIUILTNHBL/ MOy AyAuTopisie B
No PYKTypa MCIL Y 3aHSTHS, Yac. CPC, r((;e Kox WJIK OreHouHbIe
/ H . ’ !
i OMEP Haumenosanue pa3zzaeina JI. | Mp. | JIab. Hae yac. cpeacTsa
pasnena
Komnoksuy
VK-1.1 M I10 TeMe
YK-1.2I «ABTOMaTH
YK-1.3l qeckast
14 | obpaboTka
1 1 ABToMaTHUYeCcKas 00paboTka 3 5 ) 44 52 YK-1.4. CCTOCTBONH
€CTECTBEHHOT'O SI3bIKa YK-2.1.
VK-2.2. | OO A3bIKa»
VK-2.3 Pabota na
HKC-é 3 [PaKTHYECK
' ux
3aHSITHAX
VYK-1.1. Komnoksuy
YK-12. | Mo teme
zi'ii «AHanus
2 2 Awnanu3 n3zobpakeHuit 3 5 - 44 52 YK-2.1. 1/13vo6pa>1<eH
VK-2.2. | "
YK-2.3.
[IKC-2.3
3auer - - - 4 4
Uroro: 6 10 - 92 108

5.2. ConeprxaHue TUCHUTIIUHBI

5.2.1. ConeprkaHue pa3AenoB IUCIUTUIMHBI (IUJAKTUIECKUE STUHUIIBI).

Paznmen 1. «OcHOBBI aBTOMAaTW4eCKOW OOpaOOTKH €CTECTBEHHOTO s3bIKa». OCHOBHBIC
HOHSTHS 3a7a4n 00pabOTKU ecTecTBeHHOTO si3bIka (NaturalLanguageProcessing — NLP). 3anaun,
pelraeMbple TPH  aBTOMATHYECKOl 00pabOTKE €CTECTBEHHOrO s3bIKAa: PAClO3HABAaHHE pedr
(aBTOMaTuyeckoe mpeoOpa3oBaHWE pedud B TEKCTOBBIE JaHHBIC), pedepupoBaHne U
AHHOTHPOBaHUE TEKCTa; HH(MOPMALMOHHBIA TOHMCK; KiIaccupuKalys TeKcTa M0 TeMaMm
(oTHEceHMEe TeKcTa HOBOcTeM K oaHoM u3 N TeMm); aHanM3 TOHAIBHOCTH TEKCTa




(TTOJTO’KUTENTbHBIE/OTPUITATEIBHBIE OT3BIBHI); BBIJICIICHUE WMEHOBAHHBIX CYIIHOCTEH M (DaKTOB
(n3BNEUEHNE M3 HECTPYKTYPUPOBAHHOIO TEKCTa HWMEH, WM JaT POXIEHMs, WIM MapoK
aBTOMOOMJIEH); BOIIPOCHO-OTBETHBIE CUCTEMBI; 4aT-00Thl. [IpeasaputenbHas o0paboTKa TEKCTa.
OuucTKy TeKcTa OT JIMIIHUX CUMBOJIOB. TokeHu3auusi Tekcra. JleMmaTruszanmusi U1 CTEMMUHT
TekcTa. Bekropuzarus Tekcra.

«Heliponnsle cetn Ui 3amgad  OOpaOOTKH E€CTECTBEHHOTO SI3bIKA». ApPXHUTEKTYPbI
HEHUPOHHBIX CETeH, KOTOpble MPHUMEHSIOTCS NPU PELIeHUM 3ahad 0O0pabOTKH €CTECTBEHHOIO
s3bika. CBeprounbie ogHoMepHblie HelipoHHbIe ceti (CNN 1D). PekyppeHTHbIe HEHPOHHBIE CETH
(RNN). LSTM (Longshort-termmemory) — peKkyppeHTHBbIC HEHPOHHBIE CETH C OO
kparkocpounoit mamsaTeio. GRU (GatedRecurrentUnits) — wmoaudukammsi peKyppeHTHBIX
HEUPOHHBIX ceTeil Ha ocHOBe MexaHn3Ma BeHTue. ELMO — HeliponHas cetb Ha ocHoBe LSTM.

«I[Ipumenenne  HEHpOHHBIX ceTed I pelleHus  3ajaud  Kiacch(uKaimu
tekctay.MHcTpymenrtapuii makeroB Keras u TensorFlow st moctpoenust Mojenn HEHpOHHOM
CeTH, peluarolel 3anady kinaccudukanuu tekcroB. Habop nanHbIXx «OT3bIBEI O (DmiIbMax OT
IMDB»y. 3arpyzka nHabopa naHHbix B omjiaiH cepBuc GoogleColab. Pemenne 3amaun
Ki1accupukanuy (onpeneneHuss ToHadbHOCTH). PerieHue 3amaum KinaccuUKalUMM TEKCTa Ha
OCHOBE OJHOMEPHOM CBEpPTOYHOM HEWPOHHOM ceTH. MHcTpymeHtapuii mnakeroB Keras u
TensorFlow juis1 peanuzanuu cBepTo4HON HEeHpoHHOM ceTH. Perenue 3anaun kiaccupukanmuy Ha
ocHoBe apxutektyp LSTM u GRU. HUuctpymentapuii Keras u TensorFlow st moctpoenus
PEKYPPEHTHBIX HEUPOHHBIX CETeH M MX MOJH(PUKAIHIA.

Pazmen 2. «OcHoBbI 00pabGoTku u30o0pakeHwit». LludpoBoe wu3oOpakeHne u
TOHaJbHasg Koppekuus. Paspemenue. Ilukcenu. AnamoroBoe wuzoOpakeHHe. AJITOPUTM
demosaicing. Crammaptr JPEG, mnpeoOpazoBanue @Dypbe, JamacoBckas NUPAMHIA.
Cosmenienue nzodpaxxenui. Ckieiika nanopam. MeTos onopHbIX TOUYEK Ha U300paKEeHUH.

«CBepTOYHBICHEWPOCETH Il KIACCU(PUKAMK W TIOMCKA IMOXO0XKHX H300pasKeHHI».
CBéprounble HeHpoHHBbIE ceTH. Sapo cBEépTKU. Marpuna uzoOpakeHUH. ApPXHUTEKTypa
CBEPTOUYHON HeHpoHHOW cetu. Cnou CBEPTKM U CJIOU MOABBIOOPKU. JleTekTupoBaHUE
00bexToB. [Toacuér merpuk aerexkropa. ApxutekTypbl RCNN, MASK RCNN, Faster RCNN.
Cemantuueckass cermentanus. Dense CRF. HeiipocereBble Monenu cerMeHTaluu.
CemaHTHYECKMIUMOP(UHT JIHLL.

5.2.2. Copeprxkanue JUCHUIUIMHBI IO BUJAM y4eOHBIX 3aHATHH.

JleKIInoHHbIE 3aHATHA
Tadmuna 5.2.1

O06beM, vac.
Ne i/t | Homep pazzmena TUCITUTUIMHBL 000 1300 [ 0300 Tema nexuun

1 1 2 05 ) OCHOBBI aBTOMaTHYECKOH 00pabOTKH
€CTECTBEHHOTO SI3bIKa

2 1 2 ) Hetiponnsie cetu ams 3agad o6paboTku

25 ECTECTECHHOTO ASHIKA _

3 1 2 ) [IpumeHeHne HEHPOHHBIX CETeH /ISl peleHHs
3a/1a4M KJIacCU()UKAINH TEKCTa

4 2 2 - OcHOBBI 00pabOTKM H300paskeHN

5 2 8 3 ) CBepTouHBICHEHpOCETH I KIacCu(UKAIIH
1 MOKCKA MOXO0XHUX N300pakeHUH

HUroro: 16 6 -

JlabopaTopHbie padoThI



JIaGopaTopHbIe 3aHATUS YU€OHBIM IJIAHOM HE MPEIYCMOTPEHBI.

IIpakTHyeckue 3aHATUSA

Tabmuma 5.2.2
Newn | H O0bem, yac. H 6 a6
o/t | Homep pasnena AMCIUTITHHEL 000 1390 1 0390 anMEHOBaHNE Ta0OPATOPHOH pabOTHI
1 1 2 ) Pemenne 3anau 00pabOTKH TEKCTOB Ha OCHOBE
si3p1ka Python
2 1 2 2 ) AJTOPUTMEI TIpeIBapUTENEHONH 00paboTKI
TEKCTa M UX peanu3anyst Ha Python
3 1 2 ) IlocTpoeHue HEHPOHHO CETU C MPUMEHEHUEM
naketoB TensorFlow u Keras
4 1 3 ) Habopb!1 maHHBIX 171 38191 KIacCU(pUKAIIIH U
nx obpabotka cpeacrBamu TensorFlow u Keras
5 1 3 ) Pemenne 3agaun knaccuduKanuy Ha OCHOBE
cBepTOoYHOH HelipoHHOH cetn B GoogleColab
6 1 3 ) Pemenne 3amaun knaccudukanuy Ha OCHOBE
peKyppeHTHo# HeliporHo# ceti B GoogleColab
7 2 4 - Pabora ¢ pemakTopaMu H300paKeHUi.
8 2 4 - [IpeobpazoBanue M300pakeHN
9 2 4 ) CBEpTOUHBICHEHPOCETH IJIs aHATIN3a
M300paskeHIH
10 2 3 ) Pabora ¢ meitpoceTsamu apxutektyp RCNN,
MASK RCNN, Faster RCNN
HUroro: 30 10 -
CamMocTosiTeJIbHAS paﬁoTa CTya€eHTa
Tabnuna 5.2.4
No Howmep 0O6beM, Jac.
y paszzaena Tema Bun CPC
i macimmnas | OPO | 300 | 0300
OCHOBBI aBTOMaTHYECKOH
1 1 10 - 00paboOTKH €CTECTBEHHOTO Hoxrotoska k
nmabopaTopHEIM paboTam
30 A3bIKA
Heiiponnsie cetu s 3a1au IMoxroroBska x
2 1 10 - 00pabOTKH €CTECTBEHHOIO 1a00paTOPHBIM paboTam
A3bIKA
[Ipumenenue nelipoHHbIx cereid | Iloaroroska k
3 1 11 - JUIsL pELIEHUS 38241 1a00paTOPHBIM paboTam
48 KJaccu(UKAITIH TEKCTa
5 2 10 ) OcHOBBI 00pabOTKH [ToaroroBka k
n300pakeHUH abopaTOpHEIM paboTam
CBepTouHbIe HEUPOCETH JIIS [Toxaroroska x
5 2 21 10 - KiaccuuKamy 1 oucka nabopaTopHbIM paboTam
MOXO0XHX M300paKeHNH
6 1,2 - - - [ToaroroBka K KOJUIOKBUYMaM
Hroro: 62 88 - -

5.2.3. HpCHO,Z[aBaHI/IC I[I/ICI_II/IHJ'II/IHBI/MO,E[YJ'IH BCACTCA C NPUMCHCHHUCM CIICAYIOMIUX

BHU 0B O6pa3OBaTCJ'IBHBIX TEXHOJIOTHIL:

- BU3YyaJIn3alnd yqe6H0ro Marcpuraja B 0(bHCHOM INakKCTC B JHAaJIOTOBOM

pexxkuMe (JIEKIIMOHHBIE 3aHSITHS);

- pabota B MasbIX rpynmax (JadopaTopHble paboThl);

- WHIMBHIYyAJIbHBIC 3a/1aHM (JJA0OpaTOpHBIE PAaOOTHI).

6. TemaTuka KypcoBbIX padoT/IPOEKTOB




Kypcosvie pabomvi/npoexmul yueOHbIM NAAHOM He NPEOYCMOMPEHbl

7. KoHTpoJbHBIE padoThl

Konmponvrvie pabomet yuebnuvim nianom ne npedycmompetbl

8.1.

8. Ouenka pe3yJbTaTOB OCBOEHUS TUCUHILIUHBI/MOILY ISl
Kputepuu onieHHMBaHUsI CTENEHU TMOJHOTHI U KaYECTBA OCBOCHHS KOMIIETEHIIUN B

COOTBETCTBUH C IJIAHUPYEMBIMU pe3yjIbTaTaMu 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PelituHroBas cmcrema OLCHUBaHUA CTCIICHU IIOJIHOTBI M Kady€CTBa OCBOCHUA

KOMITETEHIINI 00yJaromuxcst OuHoi (hopMbl 00ydeHHs IpecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne n/m Bunps! meponpuaTuil B paMKkax TEKyIIEero KOHTPOJIS | KomnugectBo 6aiioB
1 Tekyrias aTTecTaius
Pabora Ha mabopaTopHBIX paboTax 0-36
Komnoxsuym 0-14
HUTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-50
2 TeKyIllas aTTecTaIus
Pa6ota Ha mabopaTopHBIX paboTax 0-36
Komnoxsuym 0-14
HUTOI'O 3a BTOpyIO TEKYIIYIO aTTECTAIHIO 0-50
BCEI'O 0-100

9. VYuebOHo-MeToaUYecKoe U MHGOPMALHMOHHOE 00ecTieYeHue AU CHUILIMHBI/ MOIYJIsS

9.1.
9.2.

[lepeueHs pekoMeHIyeMO TuTepaTypsl peactasieH B [Ipunoxenun 2.
CoBpemennble mpodeccnoHanbHble 0a3bl  JaHHBIX W HH(OpPMALMOHHBIC

CIIPpaBOYHBIC CUCTCMBI:

Cob6crBennas nomHotekcToas 6aza (I1bJ]) BUK TUY http://elib.tyuiu.ru/

Hayuno-texuuueckas 6ubnuoreka ®I'AOY BO PI'Y Hedrtu u raza (HUY) um.
.M. I'yokuna u ®I'bOY BO «TUVY» http://elib.gubkin.ru/

Hayuno-texandeckas oudianoreka ®I'6OY BITO YI'HTYV http://bibl.rusoil.net

Hayuno-rexuuueckas 6ubnuorexka ®I'bOY BIIO «YxXTuHCKHIA rocy1apcTBEHHBIN
TeXHUYeCKU yHuBepcuTeT» http://lib.ugtu.net/books

baza nannbix KoHcynbTaHT cTyAeHTa «DJeKTpOHHAs OMOIMOTEKa TEXHUYECKOIO
By3a» http://www.studentlibrary.ru

OnekrpoHHO-OnOMoTeuHas cucrema IPRbookshttp://www.iprbookshop.ru/

00O «MznarensctBo JIAHDBY http://e.lanbook.com

000 «DneKTpOHHOE U3ATEITHCTBO FOPAMT» www.biblio-online.ru»

00O «PYHDb» http://elibrary.ru/

DnekrpoHHO-0nOMMoTeuHas cucrema BOOK. ruhttps://www.book.ru

HanmonanbeHas aekTpoHHast OMOIMoTeKa




9.3. JIuueH3MOHHOE U CBOOOHO pacIpoCTpaHsieMoe IPOrpaMMHOe 00ecTieYeHre, B

T.4. OTCUYCCTBCHHOI'O MPOU3BO/ICTBA.

— Python;

- GIMP

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MaTepuaJbHO-TeXHHYECKOE 0O0ecnevyeHrue THCIHIIINHbI
[Tomermenuss ayis TPOBEACHUS BCEX BUIOB pPabOThI, IMPEIYCMOTPEHHBIX YUeOHBIM

IJIAHOM, YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM 060py,Z[OBaHI/ICM N TEXHUYECKHMMH CPCACTBAMH

00y4eHwUsI.

Tabmuua 10.1

[lepedens obopynoBaHus,

HepequB TCXHUYCCKUX CPCACTB O6y‘ICHI/IH, H€O6XOI[I/IMLIX JUIA

Ne i/t HEOOXOAUMOTO IS OCBOCHUS JUCIHUILIAHBI
OCBOCHUS JUCLUTLINHBI (IeMOHCTpaIIOHHOE 000PYIOBaHHE)
KoMrmiekT My IbTHMEIUITHOTO 000pyIOBaHUS: TIPOCKTOD, IKPaH,
1 - KOJIOHKH, UHTEPAKTUBHAS JJOCKA, IEPCOHATbHBIE KOMIIBIOTEPHI.

JlokanpHas U KOPIOPAaTHUBHAS CETh.

11. Meroanyeckue ykazanus no opranuzanuu CPC

11.1. Meroauueckue yka3aHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpakTuueckue 3aHATHS CHOCOOCTBYIOT YINIyOJEHHOMY H3YUYEHHIO IUCLUIUIMHBI U

CIIyKart OCHOBHOH (I)OpMOfI MOABEACHUS HTOTOB CaMOCTOSTEIbLHOMN pa6OTI>I CTYJACHTOB.

OcHoBHas LEIb 3aHATHUH 3aKIIOYAeTCs HE TOJIBKO er'Iy6I/ITB " 3aKpCIIUTh TCOPCTUUCCKUC

3HaHUuA, HO H C(bOpMHpOBaTI) MPAKTUYCCKUC KOMIICTCHIINHU, HGO6XO}II/IMBIG 6YILYHII/IM

CricnuaJImucTaM.

Ha 3apsarusax NPUBCTCTBYCTCA AKTHBHOC Y4YaCTUC B 06CY)I(I[CHI/II/I KOHKPCTHBIX

CHTyaHHﬁ, CIIOCOOHOCTH HAa OCHOBE MOJIYYCHHBIX 3HaHUM HaXOOUTh HanboIee Bq)(l)eKTI/IBHBIe

pEeIICHUS MMOCTAaBJICHHBIX np06neM, YMETh HaXOIWUTh MTOJIE3HBIN ﬂOHOJ’IHHTGJ’IBHBIfI Marepuall

[0 TEMaTHKE 3aHSTHIA. O6y’—IaIOH_[I/IMC$I PEKOMEHAYETCA ClCAyromasa CxXcMa IMOATOTOBKU K

3aHATHUIO!:

1. IIpopaboTaTh KOHCIIEKT JIEKIUH;

2. I3y4nTh peKOMEHI0BAaHHYIO JIUTEPATYPY;

3. IIpu 3aTpynHeHusx copMyIrpoBaTh BOIPOCH! K MIPETIOAABATEIIO

4. Tlocne BBINOJHEHHUs J1aOOpPaTOpHON PabOThl OOPMHUT OTYET U MOJITOTOBUTHCS K

3aluTe.

11.2. Metoauyeckue yka3aHus IO OPTaHU3aAIMNA CAMOCTOSITEIbHONW PabOTHI.

CamocrosiTenpHas paboTa sSBISICTCSI OJHOW W3 BaXKHEHIMX (GopM M3ydeHUs 000

JUCHUITIIUHBI. Ona 103BOJISIET CUCTCMATU3UPOBATL U YT.HY6I/ITB TCOPCTUYCCKUC 3HAHUA,




3aKpenUTh YMEHHUS M HAaBBIKH, CIOCOOCTBYET Pa3BUTHIO YMEHMH IMOJB30BAThCS HAYUYHOH U
yuyeOHO-MeToauuecKkoil  nmreparypoid. [lo3HaBarenbHas  JAEATENBHOCTH B IpOLECCe
CaMOCTOSITENIbHON paboThl TpeOyeT OT MarucTpaHTa BBICOKOTO YPOBHS AaKTHMBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yuebGHOM mpoliecce BBIIEISIOT /1Ba BUJIA CAMOCTOSITEIbHOM pabOThl: ayAUTOpHAs U
BHEAYIUTOPHASI.

AynuTopHas caMocTosiTeNbHas padoTa MO JUCHUIUIMHE BBIMOIHAETCS Ha Yy4eOHBIX
3aHATUAX M0J] HETIOCPEICTBEHHBIM PYKOBOACTBOM IPENOAaBaTes U Mo ero 3aJaHHuIo.

Bueaynutopnas camocTtositenpHas paboTa  CTYIAGHTOB IpEACTaBIseT  CcOoOOM
JIOTUYECKOE IPOJOJDKEHUE ayIUTOPHBIX 3aHSATUH. 3aTpaThl BPEMEHHM HA BBIIIOJHEHUE ITOU
paboThl periiaMeHTUPYIOTCS pabodyrM y4eOHBIM IIaHOM. Pexxum paboThl BBIOMpaeT cam
00y4aronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CaMmoctosiTenbHass paboTa MOKET OCYLIECTBIATHCS WHAMBUAYAIBHO WM TPYNIIaMH
MarucTpaHTOB B 3aBUCHUMOCTH OT L€JIH, 00be€Ma, KOHKPETHON TEMaTUKHU CaMOCTOSITEIIbHON
paboThl, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHHUH 00y4arOnIIXCsl.

CamocrosiTenbHast paboTa BKIItOYaeT B ce0s paboTy ¢ KOHCIIEKTOM JICKIIHUA, U3yYeHHE
U KOHCIHEKTUPOBAHHWE PEKOMEHIyeMOW  JUTepaTypbl, [MOATOTOBKA  MYJIbTHMEIHA-
COOOIIIEHUI/TOKIIAI0B, TIOJTOTOBKA pedepara, TECTUPOBAHUE, PEIICHHUE 33]1a4 U YIIPaKHEHUN
no oOpa3ly, pelleHWe BapUaTHUBHBIX 3aJlad, BBIIIOJIHEHUWE 4YepTeXei, CXeM, pacueToB
(rpacdmyeckux paboT), pelieHne CUTyallMOHHbBIX (Mpo(ecCHOHANbHBIX) 3a/1a4, MOJrOTOBKA K
JIEJIOBBIM HUIpaM, INPOEKTUPOBAHME M MOJEIMPOBAHUE DPA3HBIX BHJAOB U  KOMIIOHEHTOB
npodeccuoHaNbHOM NeSTeNIbHOCTH, HaAyYHO-UCCIIE0BaTENbCKYI0 paboTy U Ap.

KoHTposib pe3ynbTaToB BHEAYJUTOPHOW CaMOCTOSTENbHOM pPabOTHl MarucTpaHTOB
MOJKET OCYUIECTBIAThCA B Ipejieiax BPEMEHH, OTBEACHHOIO0 Ha o0s3aTelbHble yueOHbIE
3aHATUS 10 JAMCLUUIUIMHE M BHEAYTUTOPHYIO CaMOCTOATENbHYIO pabOTy MarucTpaHTOB IO

JTUCIUIINHE, MOXKET MMPOXOIUTh B MUCbMEHHOM, YCTHOW MJIM CMEIIaHHOH (opMe.



[Tpunoxxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHUA KOMIIETEHIMH U KPUTEPUH UX OLlCHMBAHUS

JucunmmHa: [IpukiiagHble 3a1a9y aHANN3a JaHHBIX. AHAIU3 JaHHBIX
CrermmansHOCTB: 21.05.02 [puknanHas reonaorus
Crneunanuszanus: «[ eonorust MecTopoxeHuit HeTH u razay

Kona u nammeHnoBanue Kopg u HammeHoBanue

Kon Kputepuu olieHUBaHUS pe3yJIbTaTOB 00YICHHUS
HUHIHMKATOpa TOCTHKCHHS pesynbraTa o0y4eHus 1o
KOMIICTEHIIUH
rkomnererimn (MIK) JUCHUIUIHHE (MOAYIIIO) 1-2 3 4 5

YK-1. Cnocoben | YK-1.1. Amanmupyer 1.1 3Haer 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIICHCTBE, | 3HACT B COBEPIICHCTBE

OCYIIECTBIISITh POOJIEMHYIO CUTYAaIUIO (byHIaMeHTaIbHBIC yYpOBHE ypOBHE HO JIOITyCKaeT (dyHIaMeHTaIbHbIE

KPUTUYECKUH (3amady) U BBLAETISET €e TIOHSITHSL K METOJIbI TeOpUH | (pyHIaMeHTaNbHbIE (dbyHIaMeHTaIbHbIC HE3HAYUTEIIbHbBIE MOHATHUSA U METOBI

aHaJIn3 63.303])16 COCTaBJIAOIIHMC. pacro3HaBaHud 1o IIOHATHA U METOAbI IIOHATHUSA U METOAbI OIHI/I6KI/I, TCOPUHU paCIIO3HABAHUA

NpoOJIEMHBIX PaccmatpuBaer Npere/ICHTaM 1 aHajIu3a TEOPUH PACIO3HABAHUS | TEOPHUH paclo3HaBaHus | (GpyHIaMeHTaIbHbIE 1O MpeLeieHTaM 1

CI/ITyaHI/Iﬁ Ha Pa3JINIHbIC BApUAHTHI JaHHbIX 110 nMpeueaAcHTaM " 1o mpeucacHTaM nu IIOHATHUSA U METOAbI aHaJIn3a JaHHbIX

OCHOBE peteHust mpoOIeMHOM aHaM3a TaHHBIX aHaM3a TaHHBIX TEOPUH pacro3HaBaHUS

CHCTEMHOTO CHUTYaluH (3a71a4n), IO MpeLeACHTaM U

HoJX0/a, pa3pabaTbIBaeT aHAJIN3a JaHHBIX

BBIpA0ATHIBATh ANTOPUTMBI HX 1.2 nosnp3yeTcs CBOUMH HE TOJIB3YeTCs] CBOUMHU | cl1abo MoJIb3yeTcs HOJIB3YETCs, HO TIOJIB3YETCS] CBOMMHU

CTPAaTEruIo peanu3anum. 3HAHHUSAMH JJIS1 PEIICHUS 3HAHWSIMU IS CBOMMM 3HAHUSIMH JUIL | nomyckaeT 3HAHHUAMH IS

JeHCTBUH (byHIaMEeHTaJbHBIX, penreHus penreHus He3HAYHTEIbHbBIC pemeHns
TPUKIAJHBIX 1 (byHIaMEeHTaJbHBIX, (byHIaMeHTabHBIX, OLIMOKH, CBOUMH (byHIaMEeHTAJIbHBIX,
TEXHOJOTHYECKUX 3aJ1a4 B | TPHKJIAIHBIX H NPUKIIAJHBIX 1 SHAHUSAMHY 11 NPUKIIAJHBIX 1
Pa3JINYHBIX TPEAMETHBIX TEXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX peuenus TEXHOJIOTHYCCKHUX
obmacTax 3a71a4 B Pa3IMYHbIX 3a71a4 B Pa3IN4YHbIX (yHIaMEHTABHEIX, 3a71a4 B Pa3IN4YHbIX

OpPEMETHBIX 00aCTAX | MPEIMETHBIX 00IACTSIX NPUKIATHEIX 1 MpEeIMETHBIX 001acTAX
TEXHOJIOTHYCCKHUX

3a/1a4 B pa3UYHbBIX
MPEeIMETHBIX 00JIacTAX

1.3 Bnageer HaBLIKAMH
aHaJi3a OOJIBIIOTO
00beMa YaCTUIHO
MIPOTHBOPEUYHBBIX U
HETIOJTHBIX PU3HAKOBBIX
OINMHMCaHUHI

HE BJIaJiee€T HaBBIKAMH
aHaJm3a OOJIBIIOTO
00beMa YaCTHIHO
MIPOTUBOPEUYUBBIX U
HEITOJHBIX
MIPU3HAKOBBIX
OINMHMCAaHUH

Bnaneer Ha cpegHem
YpOBHE HaBBIKAMU
aHaJm3a OOJIBIIOTO
00beMa YaCTUYHO
MPOTHBOPEUYHUBBIX U
HETIOJIHBIX
MIPU3HAKOBBIX
ONMCaHUuH

Bnaneer, Ho nonyckaet
HE3HAYUTEIbHBIE
OIINOKH, HABBIKAMM
aHaJIn3a 0OJIBIIOTO
00beMa YaCTUYHO
MPOTHBOPEUYHUBHIX U
HEIOJIHBIX
MPU3HAKOBBIX
ONMCaHUH

Bnaneer B
COBEpILCHCTBE
HaBBIKAMHU aHAJIM3a
00JIBIIIOTO 0OBEMA
YaCTUIHO
MPOTHBOPEUYHUBHIX U
HETOJIHBIX
HpI/ISHaKOBHX
ONMCaHUH




Kon
KOMITETEHIIUN

KO}.‘L 1 HAMMCHOBAHUC
HHAWKATOpa JOCTHIKCHUA

Kox u HanmeHoBaHME
pe3yabTaTta 00y4eHHUs 1Mo

Kpurepun onileHnBaHus pe3yabTaTOB 00yUeHHUs

rkomnererimn (MIK) JUCHUIUIHHE (MOYIIIO) 1-2 3 4 5
VYK-1.2. Onpenenser u 2.1 3HaeT COBpEeMEHHBIE HE 3HAaeT COBPEMEHHBIE | 3HACT Ha CpeIHEM 3HaeT B COBEPIICHCTBE, | 3HACT B COBEPIICHCTBE
OLICHUBACT NPAKTUYECKUE | NPOOJICMBI aHAIIH3a npoOJIeMBl aHAJIH3a YPOBHE COBPEMEHHbIE | HO JIOIyCKaeT COBPEMCHHBIC

MOCJIEACTBHS BO3MOKHBIX
peLIeHN 3aJauH.

JAHHBIX, TCOPHH
pacro3HaBaHHUA,
KIaccu()UKaIum, MOUCKa
3aBHCHUMOCTCH;

JAHHBIX, TCOPHH
pacro3HaBaHHUA,
KIIacCH()UKAITUH,
MOMCKA 3aBUCUMOCTCH;

poOIIeMBI aHaJIH3a
JIAHHBIX, TECOPHU
pacrno3HaBaHusl,
KITaccu()UKAITUH,
MOKMCKA 3aBUCHMOCTENH;

HE3HAYUTENBHEIE
OIIIOKH,
COBPEMEHHbBIE
TIPOOIEMBI aHAJIH3a
JTAHHBIX, TCOPHH
pacro3HABaHMS,
KJIacCU(PUKAIIH,
TOKCKA 3aBUCUMOCTEM;

TPOOIEMBI aHAJIH3a
JIAHHBIX, TECOPHU
pacrno3HaBaHusl,
KIaccu(hUKaIum,
MOMCKa 3aBUCUMOCTEN;

2.2 nenaet npaBUJIbHBIE
BBIBO/IBI M3
COITOCTaBJICHUS
pe3yIbTaTOB TEOPUH U
SKCIIEPUMEHTA, BEIOUPAET
TIPAaBUIIBHO ITapaMeTpPhl
METOJIOB, aJICKBATHEIC
pa3MepHOCTH 00yJaIOMINX
BBIOOPOK

HE JIeNaeT MpaBHIbHBIC
BBIBO/IBI U3
COTIOCTABICHHUS
PE3yJIbTaTOB TEOPHHU U
9KCIIEPUMEHTA, HE
BBIOMPAET MIPABUIBHO
mapaMeTpbl METO/IOB,
alcKBaTHbIC
pa3MepHOCTH
00y4aroImmx BEIOOPOK

ciabo nenaet
TPaBUIIbHBIC BHIBOJIBI
U3 COMOCTABICHHS
PE3yJIbTaTOB TEOPUH U
9KCIEPUMEHTAa, Cl1abo
BBIOHPAET MIPABHUIBHO
mapaMeTphbl METO0B,
a[lcKBaTHbIC
pa3MepHOCTH
00y4aroImux BEIOOPOK

Jie1aeT, HO JIOMYCKaeT
HE3HAYUTEIIbHbIC
OLINOKH, MPaBHIbHBIC
BBIBOJIBI U3
COIIOCTABJICHHS
Pe3yIbTATOB TCOPHU U
9KCIIEPHMEHTa, CI1a00
BBIOHMpAET MPABUIIBHO
napameTpbl METOIOB,
aJIeKBaTHBIE
pa3MepHOCTH
00y4aromux BEIOOPOK

Jenaet B
COBEPIICHCTBE
MIPaBHJIEHBIC BBIBOMEI
U3 COMOCTABJICHUS
Pe3yIbTATOB TCOPHU U
9KCIIEPHMEHTa, CIa00
BBIOHMpAET MPAaBUIIBHO
napaMeTphl METO/IOB,
aJIeKBaTHBIE
pa3sMepHOCTH
00yJaromux BEIOOPOK

2.3 BnazseeT HaBBIKAMH
CaMOCTOSTENIFHON paboTHI
B JIaOOPATOPHH C

HE BIIAJIEET
TEXHOJIOTMSIMH aHaIN3a
U MHTEpIpeTaluu

Bnaneer Ha HU3KOM
YPOBHE TEXHOJIOTHUSAMHU
aHalM3a u

Bnaneer Ha cpegHem
YPOBHE TEXHOJIOTUSIMHA
aHanu3a u

Bnaneer B
COBEPIIEHCTBE
TCXHOJIOTUAMHU aHAJIN3a

HCIIOJIB30BAHUEM MOJYYCHHBIX TaHHBIX B HUHTEepIIpETallun HUHTCepIpETAllun W UHTCPIIpETAllUN
COBPEMCHHBIX obJactu NOJYYCHHBIX TaHHBIX B NOJYUYCHHBIX TaHHBIX B NOJYUYCHHBIX TaHHBIX B
KOMIIBIOTEPHBIX HWHTCJUICKTYaJIbHbIX obJactu obnactu obnactu
TEXHOJIOTUI CUCTECM. HWHTCJUICKTYaJIbHbIX HUHTCJUICKTYaJIbHbIX HUHTCJUICKTYaJIbHbIX
CHUCTCM. CHUCTCM. CHUCTCM.
VK-1.3. OCYH.[eCTBJ'IiIeT 3.1 3Haer METOAbI U HEC 3HACT MCTObI U 3HAET c1abo METOABI U 3HACT, HO AOITYCKACT 3HACT B COBCPUICHCTBE
CHCTEMATU3AIUIO TOAXOJbI PECIICHUA TOAXOJbI PECIICHUA TOAXOJbI PECIICHUA HC3HAYUTCJIBHBIC MCETOAbI U IIOAXObI

nHPOPMALINHU Pa3THIHBIX
TUTIOB IS aHAJIM3a
IpOoOJIEMHBIX CUTYalHi.
BripabaTteiBaeT cTpaTeruto
JEUCTBUH U1l TOCTPOECHUS
QITOPUTMOB PELICHUS
MOCTaBJICHHBIX 3aJau.

MMPAKTUICCKUX 3a1a4
aHaJIn3a JaHHbIX U
KJ1acCU(UKAIUN
KOJIJICKTHUBAMHU
aIrOpUTMOB

MMPAKTUICCKUX 3a1a4
aHaJIn3a JaHHbIX U
KJacCu(UKAIUN
KOJIJICKTHUBAMHU
aNrOpUTMOB

MMPAKTUICCKHUX 3a1a4
aHaJIn3a JaHHbIX U
KJIacCU(UKAINH
KOJIJICKTUBAMHU
aNrOpUTMOB

OIIMOKHU, METOJIbI ¥
TIOJIXO/TBI PETISHUS
MPAKTUYECKHX 3a7a4
aHaJM3a JaHHBIX U
KITacCU(pUKAITIN
KOJIJIEKTUBAMHU
aJIrOPUTMOB

peleHus
MPaKTUYCCKUX 3a1a4
aHaJIn3a JaHHbIX U
KITacCU(UKAITIN
KOJUICKTUBAMHU
aJIrOpUTMOB




Kon
KOMITETEHIIUN

Kox u HanmeHoBaHME
UH/IUKATOpa TOCTHKCHUS
xommeteHn (MJIK)

Kox u HanmeHoBaHME
pe3yabTaTta 00y4eHHUs 1Mo

Kpurepun onileHnBaHus pe3yabTaTOB 00yUeHHUs

JUCHUIUIHHE (MOYIIIO) 1-2 3 4 5
3.2 [eNaeT Ka4eCTBEHHBIE | HE JeNaeT cnabo genaer JieJTaeT, HO IOIYCKaeT JIENIAET B
1 KOJIMYECTBEHHBIE KayeCTBEHHBIE U KayeCTBEHHBIE U HE3HAUYHTENLHBIE COBEPIIIEHCTBE
BBIBOJIBI TIPH TIEPEXOJIE K KOJINYECTBEHHBIE KOJINYECTBEHHBIE OLIUOKH, KayeCTBEHHBIE U
TpEeNebHBIM YCIIOBUSIM B BBIBOJIBI TIPH TIEPEXO/IC | BBIBOBI IIPH TIEPEX0Je | KAauyeCTBEHHBIE U KOJIMYECTBEHHBIE
H3yJaeMBIX TIpobIemMax K TIpeIeTbHBIM K TIpeIeTbHBIM KOJIMYECTBEHHBIE BBIBOIBI TIPH TIEPEXO/IE

YCJIOBUSIM B
N3y4aCeMbIX r[po6J1eMax

YCIIOBUSAM B
HN3y4aeMbIX np06neMax

BBIBOJIBI IIPH [IEPEXOJIC
K TIpeJIeJIbHBIM
YCIIOBUSM B
M3y4aeMbIX podiieMax

K IpeeIbHBIM
YCIIOBUSM B
U3y4aeMbIX IpodsieMax

3.3 BnazeeT KynbTypon
IIOCTAaHOBKH U
TUIAHUPOBAHUS
MOCIIEJOBATEILHOCTH
peLIeHHs 3a7a4 aHAN3a
JaHHBIX U KJIaCCU(PUKALIU

HE BIIaJIeeT KyJIbTypOou
IIOCTAaHOBKH U
IJTAHUPOBAHUS
MOCJIEJOBATEIBHOCTH
pelienus 3ana4y
aHaJIM3a JaHHBIX U

Bnaneer Ha cpegHem
YpOBHE

KYJbTYypOi MOCTAaHOBKH
Y IUTAaHUPOBAHHUSA
MOCJIEIOBATENBHOCTH
pelenus 3aaay

Bnaneer, Ho nonyckaet
HC3HAYUTCIIbHBIC
OLIMOKH, KyJIbTypOr
MTOCTAaHOBKH U
IUTAHUPOBAHUS
MTOCTICTOBATEIbHOCTH

Bunapgeer B
COBEPILIEHCTBE
KyJIbTYpOH’
MMOCTAaHOBKH U
ITaHUPOBAHHUS
MOCIIEI0BATENBHOCTH

Kaccudukanmun aHaNM3a JaHHBIX U pemeHns 3ana4d pemeHus 3ana4d
Kiaccudukammn aHaIM3a TAHHBIX U aHaIM3a TAHHBIX U
KJIacCH()UKAITUI KJIacCH()UKAITUI
VK-1.4. Bnageer 4.1 3HaeT nporpaMMHbIE HE 3HaeT NporpaMMHbIE | 3HAET HA CPEeIHEM 3HAET, HO JOMYyCKAeT 3HaeT B COBEPLICHCTBE
HaBBIKAMHU CpeICTBa PEeIIeHUs] CpeICTBa peIIeHUs] YpOBHE IPOTpaMMHBIE | HE3HAYUTEIbHbIC HpOTrpaMMHBIE
IIPOTPaMMHUPOBAHHS OCHOBHBIX 33124 aHAJIN3a OCHOBHBIX 33124 CpeICTBa PEIIeHUS] OIINOKH, CpEeICTBa PEIICHUS
pa3paboTaHHBIX JAHHBIX ¥ KJIacCCU(UKAIMN | aHAJIN3a JaHHBIX U OCHOBHBIX 33124 MpOTpaMMHEIE OCHOBHBIX 3a7a4

aJIrOPUTMOB U
KpPUTHUYECKOTO aHaIu3a

[IOJIyYEHHBIX PE3YyJIbTaTOB.

KIIacCUpUKAITUU aHaJIM3a JaHHBIX U CpeJlicTBa PeleHUs aHaJIM3a JaHHBIX U
KITacCUpUKAIUH; OCHOBHBIX 3aJ1a4 KITacCU(pUKAIUN
aHaJIM3a JaHHBIX U
KJIacCH(UKAITIT
4.2 ocBaMBacT HOBBIE HE 3HACT HOBBIE 3HaeT Ha CpeTHEM 3HAET, HO JOMyCKaeT 3HaeT B COBEPILICHCTBE
MIpeIMETHBIC O0JIACTH, MpeIMETHBIC O0JIACTH, | YPOBHE HOBBIC HE3HAYUTEIIbHBIE HOBBIE NIPEIMETHEIC

TCOPECTUICCKUC MMOAXOAbI 1
OKCIICPUMCHTAJIbHBIC
METOAUKN

TEOpETUUECKUE
MOJXO0BI U
SKCIIEPUMEHTAJIbHbIE
METOINKH

MpeIMETHBIC O0JIACTH,
TEOpETUICCKHE
MOJIXOIBI ¥
JKCIIEPUMEHTATILHBIC
METOINKH

OIIMOKH, HOBBIE
MpeMETHbIE 00IaCTH,
TEOPETHYECKUE
MOIXOBI U
JKCIICPUMCHTAIbHBIC
METOIUKH

obnacru,
TEOPETHYECKUE
MOAXOJIEI U
JKCIICPUMCHTAIbHBIC
METOIUKH




KOIL 1 HAMMCHOBAHUC

KOI{ U HAMMCHOBAHUC

Kon Kpurepun onileHnBaHus pe3yabTaTOB 00yUeHHUs
WHJIUKATOpa JOCTHKEHHS pe3ynbTaTa o0y4eHus 1o
KOMITCTEHIINT
komnerermn (MIK) JUCHUIUIHHE (MOYIIIO) 1-2 3 4 5
4.3 BrnageeT HaBBIKAMH HE BJIaJeeT HaBbIKaMU Bnaneer Ha cpenHem Bnagneer, Ho nonyckaer | Bnaneer B
TpaMOTHOU 00pabOTKH TpaMOTHON O0OpabOTKH | YpOBHE HAaBBEIKAMH HE3HAYHTEIbHBIC COBEpILICHCTBE
CTaTHCTHYECKUX CTaTHCTHYECKUX rpaMOTHOH 00pabOTKH | OIIMOKH, HaBBIKAMH TPaMOTHOM
MHOTOMEPHBIX JaHHBIX, MHOTOMEPHBIX CTaTHCTHYECKUX HaBBIKAMH TPaMOTHOH | 00paboTKH
oopMIICHHS pe3yIbTaTOB | AaHHBIX, OPOPMIICHHS | MHOTOMEPHBIX 00paboTkn CTaTUCTHYECKIX
YHCJIEHHBIX PACUECTOB H X | PE3Y/IbTaTOB JAHHBIX, OQOPMIIEHHS | CTATUCTHYECKHUX MHOTOMEPHBIX
COTIOCTaBJICHHS C YHCJICHHBIX PAaCYETOB U | PE3yJIbTaTOB MHOTOMEPHBIX JaHHBIX, 0(OPMIICHHS
TEOPETHYECKUMHU UX COIIOCTaBJICHUS C YHCJIEHHBIX PAacYEeTOB U | AHHBIX, OQOPMJICHUSL | pE3yJIbTaTOB
OLICHKaMH TEOPETHYECKUMHU HX COIIOCTaBJICHUS C pe3yibTaToB YHCJIEHHBIX PacYeTOB U
OLICHKaMH TEOPETHYECKUMHU YHCJIEHHBIX PACYETOB U | MX CONOCTABJICHUS C
OLIEHKaMH UX COIIOCTaBJICHHS C TEOPETHYECKUMHU
TEOPETHYECKUMHU OLICHKAMU
OLICHKAMU
VYK-2. Cnocoben | YK-2.1. ®opmynupyer B 1.1 3HaeT 0OCOOCHHOCTH 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT, HO JAOIYCKaeT 3HaeT B COBEPLICHCTBE
YIIPaBIATH paMKax MOCTaBICHHOH METO/IOB YPOBHE 0COOEHHOCTH YPOBHE OCOOCHHOCTH HE3HAYHUTEIIbHbIC 0COOCHHOCTH METOI0B
MPOEKTOM Ha LIETTH TIPOEKTa HHTEJJIEKTYalbHOTO METO/IOB METO/I0B OIINOKH, HHTEIJIEKTYaJIbHOTO
BCEX 3Tarnax ero COBOKYITHOCTh aHaIN3a TEKCTOBBIX MHTEJJIEKTYaIbHOTO HHTEJIIEKTYalbHOTO 0COOCHHOCTH METOJIOB | aHAIM3a TEKCTOBBIX
KU3HEHHOTO B3aMMOCBSI3aHHBIX 337124, JaHHBIX aHaIN3a TEKCTOBBIX aHaIN3a TEKCTOBBIX HHTEIJIEKTYaJIbHOTO JAHHBIX
IIUKJIA o0ecreunBaroNX ee JIAHHBIX JaHHBIX aHaJIM3a TEKCTOBBIX

noctikeHue. Onpenenser
0)KHUJIaEMBIE PE3YIbTAThI
peUICHUA BbIACJICHHBIX
3a1ad.

JaHHBIX

1.2 momyuaet

HC YMECT Ha HU3KOM

Ywmeert Ha cpeHEM

YMeer. HO 1oIycKaeT

‘YMeeT B COBEPILIECHCTBE

ONTUMAJIbHBIE AITOPUTMBI | YPOBHE MOIYYaTh YpOBHE TIOJy4aTh HE3HAYMTEJIbHEIC BBEIOMPAThH MOTYYaTh
KITacCU(pUKAIIUN U OIITUMAJIbHEIE OIITUMAJIbHEIE OIINOKH, OIITUMAJIbHEIE
MPaBUILHO OIEHUBAET AITOPUTMBI AITOPUTMBI BBEIOMPAThH MOTYYaTh aJITOPUTMBI
CTENEHb UX TOYHOCTH U KITacCU(pUKAIIUN U KITacCU(pUKAIIUU U OIITUMAJIbHEIE KIlacCU(pUKaIUU U
JIOCTOBEPHOCTH; MIPaBUJIBHO OIICHUBATh | MPABWIIGHO OIICHUBATh | aJTOPUTMEI MIPaBHIIHHO OICHUBATH
CTETIeHb UX TOYHOCTH U | CTENECHb UX TOYHOCTH U | KIIacCCH(OUKAIIUHU U CTEIEeHb UX TOYHOCTU U
JIOCTOBEPHOCTH; JIOCTOBEPHOCTH; MPaBHIBHO OICHUBATH | JOCTOBEPHOCTH
CTEIEHb UX TOYHOCTHU U
JIOCTOBEPHOCTH;
1.3 BnageeT npakTuKon HE BlajeeT Bunaneer Ha cpeiHem Bnaneer, Ho nonyckaer | Bnaneer B
HCCIICIOBAHUS U PEIICHUS | MPAKTHKOMN YPOBHE TPAKTHKOU HE3HAYUTEIbHEIE COBEPIIECHCTBE
TEOPETUIECKUX U HCCIIENOBAHUS U HCCIIENOBAHMS U OINOKH, MPAKTUKON MIPAKTHUKOM
TIPUKJIAIHBIX 33724 pereHus perIeHus HCCIIEIOBAHUS U HCCIIEIOBAHUS U
TEOPETUIECKUX U TEOPETUIECKUX U penieHus penieHus

TPUKIIAIHBIX 3a/1a4

TIPUKJIAIHBIX 3a7a4

TCOPETUICCKUX U
MPUKJIaJHBIX 3aJ1a4

TEOPETUUECKUX U
MPUKJIAIHBIX 3a/1a4




Kon
KOMITETEHIIUN

Kox u HanmeHoBaHME
UH/IUKATOpa TOCTHKCHUS
xommereHn (MJIK)

Kon u nanmeHoBanue
pe3yabTaTta 00y4eHHUs 1Mo
JUCTIATUIAHE (MOJIYITIO)

Kpurepun onileHnBaHus pe3yabTaTOB 00yUeHHUs

1-2

3

4

5

VYK-2.2. Ilpoextupyet
pelIeHne KOHKPETHOU
3a[a4d IIPOEKTa, BEIOUPA
ONTHUMAIIEHBIN CTIOCO0 ee
pEILICHNS, UCXOAS U3
JEHCTBYIOIIMX ITPABOBBIX
HOPM ¥ UMEIOLINXCS
PECYPCOB M OrpaHUYEHUI

2.1 3HaeT 0COOEHHOCTH
METOJIOB
HHTEIJICKTYalbHOTO
aHaJIN3a TEKCTOBBIX
JAHHBIX

3HaeT Ha HU3KOM
YpOBHE OCOOCHHOCTH
METOJIOB
HHTEIUICKTYaIbHOTO
aHAJIM3a TEKCTOBBIX
JaHHBIX

3HaeT Ha cpeHeM
YpOBHE 0COOEHHOCTH
METOJIOB
HHTEIUICKTYaIbHOTO
aHAJIN3a TEKCTOBBIX
JaHHBIX

3HaeT B COBEPILICHCTBE
0COOEHHOCTH METOIOB
MHTEIJICKTYaJIbHOTO
aHaJn3a TEKCTOBBIX
JTAHHBIX

3HaeT Ha HU3KOM
YpOBHE 0COOEHHOCTH
METOJI0B
HHTEIUICKTYaIbHOTO
aHAJIN3a TEKCTOBBIX
JAaHHBIX

2.2 mna"upyeT
OINITUMAJILHOE ITPOBECHNE
00y4YeHHUS 1O
npereeHTaM

VMeeT Ha HU3KOM
YPOBHE IUIAHUPOBATH
ONTHMAaJIbHOE
MIPOBEJICHUE 00YUCHUS
10 MpeleIeHTaM;

VYMeer Ha cpenHeM
YPOBHE IUIAHUPOBATH
ONTUMAaJIbHOE
NpoBeieHUe 00y4eHUS
10 MpeIeIeHTaM;

YMeeT B COBEpILIEHCTBE
BBIOMPATH
IUIaHWPOBATh
ONITHMAJILHOE
NpoBeZieHUE 00y4YEHUS
IO IpeleiICHTaM;

VMmeeT Ha HU3KOM
YPOBHE TUIAHUPOBATH
ONTHMAJIbHOE
NpoBeZieHUE 00y4YEHUs
T0 MpeIeIeHTaM;

2.3 BHageeT HaBLIKAMH
aHaM3a pealbHbIX 33724
13 Pa3INYHBIX
MpeAMETHBIX 00acTei Ha
YPOBHE OT/IEIIbHBIX
IIOOXOI0B U
KOJUIEKTHBAMU
ITOPUTMOB

HE BJaJIeeT

HaBBIKAMHU aHAJIN3a
peaNBHBIX 33124 13
Pa3IHIHBIX
MIPEeIMETHBIX oOnmacTel
Ha YPOBHE OTIEIBHBIX
MOJIXO0/I0B U
KOJUIEKTHBAMH
aIrOpUTMOB

Bnaneer Ha cpegHem
YpOBHE HaBBIKAMU
aHaM3a pearbHbIX
3a1a4q U3 pa3IHIHBIX
MIPEIMETHBIX o0macTen
HA YPOBHE OTICIBHBIX
MTOJTXO/IOB |
KOJUICKTUBaAaMHU
aIrOpUTMOB

Bnaneer, Ho nonyckaet
HE3HAYHTEIbHBIC
OIMOKH, HABBIKAMH
aHali3a pearbHbIX
3a/1a4q U3 pa3IHIHBIX
MPEIMETHBIX 00NacTen
HA YPOBHE OTIIEIBHBIX
MNOAXO0O0B U
KOJUICKTUBaAMHU
aNrOpUTMOB

Bnaneer B
COBEpILICHCTBE
HaBBIKAMHU aHAJIN3a
peaNbHBIX 33124 U3
Ppa3IHIHBIX
MPEIMETHBIX 00acTen
HA YPOBHE OTIIEIBHBIX
NOAXO0O0B U
KOJIJICKTUBAMH
aNrOpUTMOB

VK-2.3. Pemaer
KOHKpPETHBIE 33,14
MIPOEKTA 3asBJICHHOTO
KayecTBa U 3a
YCTaHOBJIEHHOE BpEMsI

3.1 3HaeT OCHOBHEBIE
METO/IbI aHAJIN3a U
NPOTHO3UPOBAHUS
BPEMEHHBIX PSIJIOB

He 3naeT ocHOBHBIC
METObI aHAIN3a 1
MIPOTHO3UPOBAHUS
BPEMCHHBIX PSIOB

3HaeT Ha HU3KOM

YPOBHE OCHOBHBIC
METO/IbI aHAJIN3a U
MIPOTHO3UPOBAHUSI
BPEMEHHBIX PSIJIOB

3HaeT Ha CpegHEM
YPOBHE OCHOBHBIE
METO/Ibl aHAJIN3a U
MPOTHO3UPOBAHHUS
BPEMEHHBIX PSA0B

3HaeT B COBEPIICHCTBE
OCHOBHBIC MCTO/IbI
aHAIIN3a U
MPOTHO3UPOBAHHMS
BPEMEHHBIX PSA0B

3.2 ucnonb3yer
nH(popMannoHHbIE
TEXHOJIOTHH U
KOMIBIOTEPHYIO TEXHUKY
JUTSL TOCTHIKCHUS
HEO0OXOIUMBIX
TEOPETUIECKUX U
MIPUKIIATHBIX PE3yIbTaTOB

He ymeer
HCIIOIb30BATh
uH(pOpMaIMOHHbIE
TEXHOJIOTHUH U
KOMIIBIOTEPHYIO
TEXHUKY IS
JIOCTHIKEHHS
HEOOXOIUMBIX
TEOPETUICCKUX U
MIPUKJIATHBIX
pe3yIbTaToB

YMeeT Ha HU3KOM
YPOBHE UCTIOIE30BATh
HHPOPMALMOHHBIC
TEXHOJIOTHH U
KOMITBIOTEPHYIO
TEXHUKY TSI
IOCTHKEHUS
HEOOXOIUMBIX
TEOPETUIECKUX U
TIPUKJIATHBIX
pe3ynbTaToB

YMeer Ha cpeiHEM
ypoBHE Y3(PPEKTHBHO
HCIIOJIB30BAaTh
nH(pOpMaMOHHbIE
TEXHOJIOTHH U
KOMITBIOTEPHYIO
TEXHHUKY JUIs1
JOCTHKEHHS
HEOOXOTUMBIX
TEOPETHYECKUX U
MPUKIIaTHBIX
pe3yJIbTaToB

YMeeT B COBEpILCHCTBE
BEIOUpPATE 3P PEKTHBHO
HCIIOJIB30BAaTh
nH(pOpMaMOHHbIE
TEXHOJIOTHH U
KOMITBIOTEPHYIO
TEXHHUKY JUIs1
JOCTHKEHHS
HEOOXOTUMBIX
TEOPETHYECKUX U
MPUKIIaTHBIX
pe3yJIbTaToB




KOIL 1 HAMMCHOBAHUC

KOI[ U HAMMCHOBAHUC

Kon Kpurepun onileHnBaHus pe3yabTaTOB 00yUeHHUs
WHJIUKATOpa JOCTHKEHHS pe3ynbTaTa o0y4eHus 1o
KOMIICTEHIIUH
komnerermn (MIK) JUCHUIUIHHE (MOYIIIO) 1-2 3 4 5
3.3 BlIageeT TEXHOJIOTHEN HE BlajeeT Bnaneer Ha cpenHem Bnagneer, Ho nonyckaer | Bnaneer B
paboTHI C IPOrPAMMHBIMH | TEXHOJIOTHEH paboThl ¢ | YpOBHE TEXHOJOTHEH HE3HAYUTEIIbHBIC COBEpIICHCTBE
CpeICcTBaMH, MIPOTpaMMHBIMH paboTEI ¢ OImMOKH, TEXHOJIOTHEH | TeXHOJIOTHEH paboThI ¢
MIO3BOJIAIOIIMHI CpencTBaMH, POrPaMMHBIMH paboTEI C MPOrPaMMHBIMH
OCYILECTBIIAT MIO3BOJIAIOIIMHI CpencTBaMH, MPOrPaMMHBIMH CpencTBaMHy,
JEKOMIIO3HLIUIO U OCYILECTBIIAT MIO3BOJIAIOIIIMHU CpencTBaMHy, MIO3BOJIAIOIIUMU
MIPOTHO3UPOBAHME JCKOMITO3HULIUIO U OCYLIECTBIISITh MO3BOJISTFOIUMHU OCYIIECTBIISITh
BPEMEHHBIX PSIJIOB MIPOTHO3UPOBAHME JCKOMITO3HULIUIO 1 OCYLIECTBIISITh JEKOMITO3HULIUIO U
BPEMEHHBIX PSIJIOB MIPOTHO3UPOBAHHE JIEKOMITO3HULIUIO U HPOTHO3MPOBAHHE
BPEMEHHBIX PSJIOB NPOTHO3MPOBAHHE BPEMEHHBIX PSIJIOB
BPEMEHHBIX PSIJIOB

ITIKC-2. IIKC-2. 3.Bnaneer 3.1o6pabarsiBacT HE yMeeT yYMEET Ha CpeIHEM YMEET, HO JIOMyCKaeT YMEET B COBEPIICHCTBE

Crocoben METOJMKON IIOCTPOCHUS HHPOPMALIUIO TPUMCHSS oOpabatbiBaeT ypoBHE 00pabaTbiBacT | HE3HAYUTEIHHEIC oOpabatbiBaeT

UCIIONB30BATh TeOJIOTHYECKUX Pa3pe3oB, | MaTeMaTHYECKYIO UH(OPMALHUIO HH(MOPMALHUIO onmoKy, HH(MOPMALHUIO

COBPEMCHHBIC CXeM KOPpeJsILHT METOJIOJIOTHIO 00pabOTKH | IIPUMEHSIS NPUMCHSS oOpabaTbIBaeT TIPUMCHSIS

METOIbI pa3pes3oB CKBaXKMH, KAPT U | SIMIOHMPUYCCKUX JaHHbIX, MaTeMaTHYECKYIO MaTeMaTHYECKYIO HH(MOPMALHUIO MaTeMaTHYECKYIO

00paboTKH, JIPYTUX TEOJIOIMIECKHX XapaKTepU3yIOLIUX METOI0JIOT IO METOJI0JIOT IO TIPUMEHSIS METOJI0JIOT IO

aHanmm3a u YepTexei, COCTOSIHHE HEIp 00paboTKn 00paboTkn MaTeMaTHIECKYTO 00paboTkn

UHTEpIpETALIH XapaKTepU3YIOINX SHMITUPUYECKUX SMITUPUIECKUX METO/I0JIOTHIO SMITUPUIECKUX

KOMIUIEKCHOM CTpOEHHE HEeIp. JIaHHBIX, JIaHHBIX, 00paboTku JIaHHBIX,

re0JIOTMYECKOH, XapaKTepU3YIOLINX XapaKTepU3yIOLINX SIMITUPUYECKUX XapaKTepU3yOLINX

reopu3nIecKon, COCTOSIHUE HEJp COCTOSIHUE HEJp JIaHHBIX, COCTOSIHUE HEJIp

MPOMBICIIOBO}A, XapaKTepU3yOLIHX

F€OXMMHUYECKOU COCTOSIHUE HEIp

HHPOPMALIUH IS

perIeHuUs

NPOU3BOJICTBEHH

bIX 3aJ1a4




KAPTA
o0ecre4eHHOCTH TUCHUTIJIMHBI (MOAYJI) y4eOHOI U y4eOHO-MeTOANYECKOM JINTepaTypoi
I[I/ICI.[I/IHJ'H/IH&Z HpI/IKHa,HHLIe 3aJa4yr aHaJIn3a JaHHbIX. Amnanuz JaHHBIX
CrenuansHocTs: 21.05.02 IpuknanHas reoaorus

Criermamm3anus: «I eoorus MecTopoKIeHNH He(TH U Ta3ay

[punoxenne 2

https://e.lanbook.com/book/140584

No Hazpanue yueOHOTO, y4eOHO-METOAMYECKOTO H3/IaHus, KonuuectBo Kontunrent O0ecreueHHOCTh u
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