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1. OOwas xapakTepucTuka padoudeil mporpaMMbl NpohecCUOHATBLHOTO MOTYJIS

1.1. Lenb u nnanupyemble pe3yJibTaTbl OCBOCHUS MPOGECCUOHATBHOTO MOTYJIS

B PE3YIBTATC HN3YUCHUA HpO(I)eCCI/IOHaJIBHOFO MoayJsl CTYyACHT JOOJDKCH OCBOUTH
BUA ACATCIBbHOCTH «O6yquHe I'OTOBBIX MOI[GJ'IGﬁ HCKYCCTBCHHOI'O
HHTCJUICKTAa» W COOTBCTCTBYIOIIHNC CMY O6HII/I€ KOMIICTCHIIMN H HpO(l)GCCI/IOHaJIBHI)Ie

OCHOBHOU

KOMIICTCHIIMH

1.1.1.

[TepeueHpb 0OIMX KOMIICTCHITHI

Kon OO01Ire KOMIEeTeHIIUN

OK 01 Beibupate  cnocoObl  pemieHHst  3a7ad  NPO(ECCHOHANBHOM  IeSTETbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 02 Hcnonb30BaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalW3a W HHTEPIPETALUU
uHbopMalmu, ¥ HHDOPMALMOHHBIE TEXHOJOTMM JUIs BBINIOJHEHHUS 3ajay
npodheCCUOHAIBHON ACATEIbHOCTH

OK 03 [InanupoBaTh W peaTM30BBIBATh COOCTBEHHOE MPOPECCHOHANBHOE W JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO JAEATENBHOCTh B MPOQecCHoHaIbHOH cdepe,
UCIIONIb30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOM TPaMOTHOCTU B Pa3IMYHBIX
YKU3HEHHBIX CUTYaIUSIX

OK 04 D¢ heKTUBHO B3aMMO/ICHCTBOBATh M pa0OTATh B KOJUICKTHBE U KOMaH/IE

OK 05 OcCy1ecTBIATh YCTHYIO U TUCbMEHHYO0 KOMMYHHUKAIIMIO HA TOCYAApPCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ y4eToM OCOOCHHOCTEH COIMAIBHOTO W KYJIBTYPHOTO
KOHTEKCTa

OK 06 [TposBAATH rpaskJaHCKO-MIATPHOTUYECKYIO MO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
NOBEJICHUE HAa OCHOBE TPAJAMIMOHHBIX POCCHMCKHX JTyXOBHO-HPAaBCTBEHHBIX
IIEHHOCTEH, B TOM 4YHCIE€ C Y4YeTOM TapMOHHM3AllMM MEXKHAI[MOHAJIBHBIX U
MEXPEIUTHO3HBIX OTHOIICHHHA, TPUMEHITh CTAHIAPTHl AHTHKOPPYIIIMOHHOTO
MOBEJICHUS;

OK 07 CopeiicTBOBaTh  COXPAHEHUIO  OKPY’KAIOLIEH  Cpelbl, pecypcocOepekeHuto,
OPUMEHATh 3HaHUA 00 M3MEHEHMHM KIuMaTa, NPUHLUIB  OepexIIMBOro
IPOU3BOJICTBA, YQ(PEKTHUBHO NEHCTBOBATH B UPE3BhIYANHBIX CHTYAITHIX

OK 08 Hcnons3oBaTh cpeAcTBa (pU3MUECKOW KyIbTyphbl Ui COXPAHEHUS U YKPEIUICHUS
3I0pOBBsI B Tporiecce TNPOPECCHOHATBHON EATETPHOCTH W TOZACPKaHHUS
HE00X0IMMOT0 YpOBHS (hU3HYECKON MOATOTOBIEHHOCTH

OK 09 [Tonb30BaTbess  TpodeCCHOHAIBHOW JOKyMEHTAallMe Ha ToCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

1.1.2. Ilepedens nmpodeccuoHaNbHBIX KOMIETEHIUN
Kon [TpodeccronabHbie KOMIETEHIIMT

BJ1 OO0yueHne roToBBIX MOJIeJIEH UCKYCCTBEHHOT'O MHTEJIIICKTa

ITIK 3.1. Ocy1iecTBISITh BBIOOP TOTOBBIX MOJIETICH HCKYCCTBEHHOTO HHTEIUICKTA.

IIK 3.2. dopMHUpOBaTH ClIEHApUU 00YUICHHS TOTOBBIX MOJIEJICH UCKYCCTBEHHOTO
MHTEIJICKTA.

IIK 3.3. [IpoBoauTh 00yUeHHE U TTOCIECAYIONTYI0 KaTMOPOBKY TOTOBBIX MOJIEIEH
UCKYCCTBEHHOT'O MHTEJJIEKTA.

11K 3 .4. KonTpoaupoBath pe3ynbTaT 00y4eHHS.

IIK 3.5. OdopMIISITh PE3YALTAT MPOBEACHUS MIPOIEAYPHI O0YUECHHS.




IIK 3.6. DopMupoBaTh 3aMPOCHI sl pA0OTHI C UCKYCCTBEHHBIM MHTEIUIEKTOM C IIEITBIO
BU3YaJIH3al1H TaHHBIX.

1.1.4. B pe3ynbTaTe ocBoeHUS MPOGECCHOHATBHOTO MOYJISI CTYICHT JTOJDKEH:

HNmets -IlonbupaTth u HacTpauBath rotoBbie Moaenu MU ¢ ydeTom mocTaBiieHHBIX 3a/ad,

IPAKTUYECKUN | aHAJIM3UPOBATh PE3yJIbTAThl UX IPUMEHEHUS;

OTIBIT -Co3naHue cueHapueB OOy4yeHHs, MOATOTOBKA JAHHBIX JUIsl 00y4YeHHs, HaCTpOWKa
TUIepIapaMeTpoB UIsl JOCTUKEHUS ONITUMAJIBHOTO PE3YJIbTaTa;
-IIponiecc 0OyueHust Mojenel Ha MOArOTOBICHHBIX JIAHHBIX, IPUMEHEHUE METOJI0B
KaJHMOPOBKU AJIS YTyUILIEHUsI TOUHOCTH MOJIETICH;
-Onenka 3(pQPexTuBHOCTH OOYYEHHBIX MOJEJEH, KOPPEKTHpOBKa OOydeHus MpH
HE00XO0/IMMOCTH, aHAJIN3 OLIUOOK M YJIyUdllIeHne MOJAETIH;
-Co3gaHue OTYETOB IO OOYYEHHIO MOJEJNed, MCIONb30BaHHE WHCTPYMEHTOB IS
Busyanu3auu (Matplotlib, Seaborn) nns HarnsaHOTO NpeACTaBIeHUS JaHHBIX;
-dopMmupoBaHue 3ampocoB A MOJYYEHUS M aHaiu3a JAHHBIX, ITOCTPOECHHE
rpaMKOB U AMArpaMM JUlsl BU3yaJIM3allui pe3yabTaToB padboTsl MU,

YmeThb -AHanu3upoBaTh 3aJaud i1 BbIOOpa MOAXOASAIIMX TOTOBBIX Monenen WU,
YUUTBIBaTh UX OIPAaHUYEHMSI U BOZMOXKHOCTH;
-PazpabatpiBath crieHapuum O0Oy4eHMsI, OIpEnesATh NapaMmeTpbl OOy4YeHHS JUIs
pa3nuuHbIX TUIIOB Moaenen UU;
--HactpauBarp mpouecc o0y4yeHHs, BbIOMpaThb MOAXOMAIIUE JATaceTbl H
KOPPEKTHPOBATh MapaMeTpbl 00yUYeHHUs AJIsl KAINOPOBKHY;
OcCy1IecTBISITh MOHUTOPUHT KayecTBa O0yUeHUsI MOJIENEH, BBISIBIATH OTKJIOHEHUS U
po0JeMbl B pe3yibTaTax paboThl;
-IlogroraBnuBarh OTUETHI M JOKYMEHTHPOBATDH PE3YJIbTaThl paboThl ¢ MoaensimMu MU,
UCTOJb3Ys CTAaHJApThl U TpeOOBaHUs K 0(hOPMIICHHUIO;
-@opMHUpOBaTh 3alpPOChl I MOJYy4YEHUs JaHHBIX u3 moneneid MU, mpencraBisiTh
pe3yJabTaThl B BUjE rpaMKoB U TaOJIHII.
-Cocmaenamo CMPYKmMypupo6aHHbslil npomnm, BKNIOUAIOWULL: BXOOHbIE
oanmuvie, delicmsue UH, oepanuvenus/yciosus, oxcudaemviii pe3yibmam,
-Ilposepsimv npomnm na nonHomy: 00OCMAMOYHO U UHGopMayuu Ok OOHOZHAYHO20
sbinoHeHus 3aoaqu MH*

3HaTh -OCHOBBI METOJIOB MAIIMHHOIO O0Yy4eHMsI, MPUHIUIBI pabOThl TOTOBBIX MOJIENEH

WU, ux Buabl U NIpUMEHEHUS. SI3BIKM IIPOrpaMMUpPOBAaHMs, UCTIOAb3yeMble it U
(Python, R);

-Metoapl U crparerud oOy4eHUs MOJIeNel, TUIbI JaHHBIX Uil OOy4eHUs, METOMbI
MpeABAPUTEIILHON 00paOOTKH JaHHBIX;

-IIpyHUIMIIBL ¥ ANTOPUTMBI O0YUYEHHS MOJENei, METO/Ibl OLIEHKU KauecTBa MO/JIelieH,
KpUTEPUU KaJTMOPOBKU;

-MeToabl OLIEHKHM MPOU3BOAUTENIILHOCTH MOJENel, METPUKH KauecTBa (accuracy,
precision, recall u T.11.);

-dopmaThl M CTaHAAPTBHl NPEACTABICHUS Pe3YyJbTaTOB paboOThl  MoJjieleH,
MHCTPYMEHTHI JJIs1 BU3YalIU3al[iH JaHHBIX U pe3yJIbTaTOB O0yUEHUSs;

-OcHOBBI 3ampocoB AJis aHanu3a U 00paboTku gaHHbX, SQL, NoSQL 6a3bl qaHHBIX,
MHCTPYMEHTBI BU3YyaIU3alMK JaHHBIX;

-Bempausanue  (6ubnuomexa/nakem): mooenb pabomaem GHYmMpuU OCHOBHO20
npouecca UC




1.2. KonuuecTBo 4acoB, 0OTBOIUMOE HAa OCBOCHHE MPOGECCHOHATBHOTO MOTYJIS
Bcero 1026 gacos, B TOM 4ymciie B popMe MpaKTUIECKON MOAr0TOBKHU 858 yac.

N3 nux Ha ocBoenue MJIK 540 yac.
B TOM YHCJIE caMocTosiTebHas padoTa 30 yac.

KypCOBOM MpOeKT (pabota) 36 yac.

[IpakTuku, B TOM yncie yueOHas 144 yac.
MIPOU3BOACTBEHHAS (TI0 MPOPMIIIO crienuanbHOCTH) 324 yac.

DK3aMeH 1o MoyJro 18 yac.



2. CTpykTypa u coepkanue mpodecCHOHATbHOTO MOTYJIsS

2.1. CtpykTypa npoeCcCHOHATBHOTO MOIYJIS

O06BeM npodeccCHOHaTEHOTO MOAYJIS, aK. Jac.

PaboTa cTy1eHTOB BO B3aMMOICHCTBHH C MPEIOAaBaTEIeM

S8 s Camocro
Cymmapn | & % = ATEIbHAS
)
Konbt HaumenoBanus pa3aenos blif 00beM | S & 9 Obyuenue no MIIK I[IpakTHKH pabota
KOMIICTCHIMH | IPOoecCHOHANBHOTO MOYJIsS | HArpy3kW, | - B o B TOM HHCJIC
=g e ITpomexy
Hac. & & = | Beero nabopatopubie 1 | Kypcosbie
= TOYHAsI [TpousBoc
MPAKTHYCCKHE MPOEKTHl | Y4eOHas
aTTecTanu . TBEHHAs
a 3aHATUN (paboTsr)
1 2 3 4 5 6 7 8 9 10 11
OK 01-OK 09 | Paznen 1. Pazpabotka
[K.3.1 CIlcHapueB 00ydeHUs
MK.3.2 TOTOBBIX MOJIEINIeH
K 3.3 202 160 156 12 88 36 36 - 10
I1K.3.5
I1K.3.6
OK 01-OK 09 | Pazgen 2. Unterpanus
[1K.3.3 MCKYCCTBEHHOT'O MHTEIIJICKTA
11K 3.4 B HH(OPMALHOHHbIC 220 152 174 18 116 - 36 - 10
K35 CHCTEMBI
OK 01-OK 09 | Paznen 3. Pa3zpabotka
I1K.3.3 IIPOMIITOB JUI 262 204 180 12 132 - 72 10
MK .3.6 MCKYCCTBEHHOT'O HHTEIIJICKTA
[Tpou3BocTBEHHAS IPAKTHUKA
(o mpoduro 324 324 324
CHEIHaTbHOCTH)
DK3aMeH 10 MOAYIIIO 18 18 18 18
Bcero: 1026 858 528 60 336 36 144 324 30




2.2. TemaTudeckuil TUIaH U coiepkanre MpoecCHOHATBHOTO MOTYJIS

HaumenoBanue pasnenos

po(hecCuOHANBHOTO
moxys (ITM), Copneprxkanue yueOHOro Marepuania, O6wvem
71a00paTOpPHBIE U MPAKTUYCCKUE 3aHATHS, CAMOCTOATENbHAs padoTa CTyACHTOB, KypCcoBas IMMPOEKT (paboTa) 4acoB
MEXIUCIUIUITMHAPHBIX
kypcoB (M/IK) u Tem

Paznen 1 «Pa3paboTka cueHapueB 00y4eHNsi TOTOBbIX MOeJIei 202

MJIK 03.01 Pa3zpaboTka cueHapHueB 00y4eHUs1 TOTOBbIX MojieJIei 166

Pazaen 1. OcHOBBI pa3pabOTKH clicHapueB 00ydeHus mojaenerd MU 166

Tema 1.1. Beenenue B | CoaepkaHue 16

NN n mammHHOE OcHoBHBIE BUIBI HICKYCCTBEHHOTO MHTEIUICKTA, POJIb MAIIMHHOTO 00y4yeHus B M. 2

oOyJeHue Buvibop comosoti mooenu MU noo yuebnyio uiu npuxiaouyio zaoauy ™ 2
B ToM umcie MpakTHYECKUX U JIA0OPATOPHBIX 3aHATHI 12
1.IIpaktuyeckoe 3ansarue Mccnenosanue npocteix Moaeneit M. 2
2.Ilpaktudeckoe 3anarre Co3gaHue IPOCTOTO AITOPUTMa MAIIIMHHOTO O0yYEHHUS. 2
3.IIpaktuueckoe 3anarue CpaBHenue moaeneid MM Ha 0CHOBE TOTOBBIX PELLIEHUI. 2
4.TlpakTryeckoe 3aHsITHEe AHAIN3 Pe3yIbTaToB paboThl IpocToro anropurma M. 2
5. IIpakTHueckoe 3aHATHE DKCIIEPUMEHT ¢ HacTpoiikamu monenu MW s pemenus 3agaun. 2
6.IIpakTueckoe 3anstue Hanncanne otyera mo 6a3oBbiM anroputmam M. 2

Tema 1.2. [ToaroroBka Coneprxanue 32

AQHHBIX 1 X POJIb B AHanu3 JaHHBIX U TIOJITOTOBKA JAHHBIX IS MOJIEIICH, MPUHITUITBI TIPEIBAPUTEIHLHOM 00pabOTKN JaHHBIX 2

obyuernn MU JUTS. MAITMHHOTO 00y4YeHUSl.
Paszpabomxa cyenapus 0oyuenusi 20mosoti mooenu™ 2
B Tom uncie npakTu4ecKuX U J1abOpaTOPHBIX 3aHATUI 28
1.ITpaktudeckoe 3anstue IMIOPT M OYMCTKA NAHHBIX JJIs1 O0yUEHUS MOJICITH. 4
2.Ilpaktudeckoe 3anatue [1oaroroBka m1aHHBIX 17151 PaOOTHI C AITOPUTMOM MAITMHHOTO O0YYEHHS. 4
3.IlpakTuueckoe 3ansatue Hopmanuszanus u crangapTu3anus JaHHbIX. 4
4.Ilpaktudeckoe 3anarue Co3ganue HaboOpa JaHHBIX I 00YUYEHHUS U TECTUPOBAHUS MOJICIIH. 4
5.IIpaktuyeckoe 3aHsTHe Busyanu3zamus qJaHHBIX A7 aHaIM3a repe 00y4eHueMm. 4
6.IIpakTraeckoe 3ansaTue OOpaboTKa MPOMYIIEHHBIX 3HAYCHUH B JaHHBIX. 4
7 Ilpaktudeckoe 3anstue Co3ganue oTdera rno oopaboTke JaHHbIX. 2
8.Ilpaktnueckoe 3aasaTre OObeIMHCHNE JAHHBIX U3 Pa3HBIX UICTOYHUKOB JIJISI MOJICIIH. 2

Tema 1.3. Anroputmsl Conepxanue 16




o0y4yeHHs Mojienen OOyuenue ¢ yuutenem u 6e3 yuutelnss. OCHOBHBIE 3TaIlbl U METOJIbI OOYUCHHS MOJCIICH. 2
nu " Tloozomoska obyuaroweti 8b100pKU OJisi 20MOB0U MoOeau™ 2
B ToM uncie mpakTudeckux u 1a00paTOPHBIX 3aHATHIA 12
1.IIpaktuyeckoe 3anstue Peanuszanus 3aqaun KaaccuPpuKanuu ¢ ooydeHreMm ¢ yuuteneMm. O0ydeHue 2
MOJEIH JJIs 33]]a4l PETPECCUHU.
2.Ilpaktudeckoe 3anarue OOydeHHe MoIeu 06€3 yuuTessl Ha OCHOBE KJIacTepU3alliy. 2
3.IIpaktuueckoe 3anarue OnTUMHU3AIUS TUTIEpTIapaMeTpoB Moaemu ¢ momotisio Grid Search. Hactpoiika
TUTIEPTIIAPAMETPOB TSI YIIYUIIEHUSI KaueCTBa MOJIEIH. 2
4.Ilpaktuueckoe 3anarue [I[puMeHeHre MeTo1a Kpocc-BaluaalMH. 2
5.Ipaktuueckoe 3anarue OneHKa IPOU3BOAUTENLHOCTA MOJIEH 11OCIIE€ HACTPOMKH. 2
6. [IpakTrueckoe 3ansitue VMcnonap3oBaHNe pa3TUYHBIX MOJETIECH IS pelIeHHs 3a/1a4H KI1acCU(DUKAIIHH. 2
Tema 1.4. O6yuenue Ha | Conepkanue 22
OCHOBE KIacCH(UKaHK Mertpuxku 1t orienku mojeneit MU (tTounocts, recall, F1-score), CiocoObl nossltienus 3¢gpdekruBHOCTH 2
MOJIeJIe MAallIMHHOTO 00YYEHUSI.
Joobyuenue 2comogulx Modenel UCKYCCME8eHH020 UHmeL1eKkma™* 2
B ToMm unce npakTuueckux U J1abopaTOPHBIX 3aHATUI 18
1.IIpakTnueckoe 3anaTue Pacuer METpuK TOYHOCTH JUIsI MOJIEIH. 2
2.Ilpaktuyeckoe 3anarre OleHKAa TOYHOCTH MOJIENIM HA HOBBIX JaHHBIX. 2
3.IIpakTaeckoe 3ansatue [Ipumenenne F1-score asa ananuza 3 GEeKTUBHOCTH MOJIEITH. 2
4.1lpaxtrnyeckoe 3aHsTe CpaBHEHUE HECKOJIBKUX MOJENIEN MO pa3IMYHbIM METPUKAM. 2
5.IIpaktuueckoe 3ansatue [locrpoenne ROC-kpuBoit A1 aHaIM3a MOJIEIIH. 2
6.IIpaktudeckoe 3anaTue Busyanu3zaius pe3yabTaToB MOJIETH ¢ MMOMOIIBI0 confusion matrix. 2
7.Ilpaktuueckoe 3anaTrue ONTUMHU3AIUS MOJIEIHM HA OCHOBE TOJTYyYEHHBIX METPUK. 2
8.ITpakTudeckoe 3ansaTue O1eHKa MOJIENH C UCTIOIh30BAaHUEM METPHUK precision u recall. 2
9.1lpakTnueckoe 3anstue Co3aaHue OTYETa MO Pe3ybTaTaM OLICHKU MOJIEIIH. 2
Tema 1.5. Perpeccust B Conepxanue 22
mozenax U1 ApxuTeKTypa HHbOPMAIMOHHBIX cHcTeM ¢ uHTerpamueit UM, Mertonsr narerparmu U1 B 6usHec- 2
MPOLIEeCChl U UHGOPMAITMOHHBIE CHCTEMBI, DTHKA ucnonb3oBanus MM B nHGOpPMAIIMOHHBIX CHCTEMAX,
nepcnekTuBbl pa3BuTusi U B nHPOpManMOHHBIX cHCTEMaX.
Konmponv kauecmsa cyenapus o6yyenus™ 2
B ToM uncie npakTHYeCKuX U 1a0OpaTOPHBIX 3aHATHIA 18
1.IIpaktuyeckoe 3anarue IIpoekrupoBanue cuctemsl ¢ uHTerpaunei M. 2
2.Ilpaktuyeckoe 3anarue Co3ganue uHTepdeiica ais padbotsl ¢ moaensio UH. 2
3.IIpakTrueckoe 3ansatue B3anmoneiicteue MU ¢ 6a3oii JaHHBIX CHCTEMBI. 2




4.Ilpaktuueckoe 3aHsatue TectupoBaHue B3aumoencTBus komnonenros MC ¢ M.

S5.IIpaktrueckoe 3anstue Hacrpoiika API aiis pa6otel ¢ monensto UM B UC.

6.ITpaktuueckoe 3anarue Muterparus moaenu MM B mHGOpMAIMOHHYIO CUCTEMY C BeO-uHTepdeiicom.
7 IlpakTrdeckoe 3ansaTre OnTuMu3aiuys B3auMoaeicTBus cucteMbl ¢ MU s 00paboTKy JaHHBIX.
8.IlpakTuueckoe 3aHaTHE ABTOMaTH3aLMs OU3HEC-TIpolieccoB ¢ momouisio MU B UC.

9.Ilpaktnueckoe 3anstue TecrupoBanue moaenu MU B peansnoM Bpemenu B MC.

[NSTN \O I NS 2 O (O I \S]

[TpumepHast TeMaTHKa BHEAYAUTOPHON CAMOCTOSITENTLHON pabOTHI

Br100p apXHTEKTypbl MOJICTH B 3aBUCUMOCTH OT THUIIA 3a/1auu (KIaccuUKaIs, perpeccus, KIIacTepU3aIius).
AHanu3 TpeOoBaHMIA K TaHHBIM: 00bEM, KAY€CTBO, PEIPE3CHTATHBHOCTD.

Pa3zpaboTka cuieHapus 11 3a1a4i MPOTHO3UPOBAHKS BPEMEHHBIX PSIOB.

Co3/1aHne peKOMEH/IATEIbHOM CHCTEMbI HA OCHOBE KOJJIA0OPATHBHOM (DHIIBTpAIIUH.

[TpomexxyTounas artectarus B popme 3x3amena mo MJ[K.03.01

12

Temartuka KypcoBBIX IPOEKTOB (padboT)

1. Pa3zpaboTka oOyuaroriero crieHapusi i1t HEHPOHHOW CETH C UCIOJIb30BAaHUEM TOTOBOM MOJIEIH IS KIIaCCHU(UKAIINKI H300paKeHUH.
2. Co3nanue o0ydaromiero CieHapus Ajsi MOJISIH MallTHHHOTO 00y4YeHus1, HAapaBIeHHOTO Ha TpeICKa3aHne JaHHBIX B (PMHAHCOBOMA
chepe.

3. [IpoekTupoBanue U pa3paboTKa ClieHAPHsI JIsl 00YUYEHHS MOJIEINN, UCTIONB3YOIIel ecTecTBeHHBIN s3bIK (NLP), ams ananmza
TEKCTOB.

4. Co3nanue crieHapusi 00ydeHUs: MOJISTH MAITUHHOTO OOYYEeHHUS JUIS 3a/1a4 KJIACTEPU3AIUU M CETMEHTAIIUN JAHHBIX.

5. PazpaboTka nH(popMalnoOHHON CUCTEMBI C MHTErpallueil HICKYCCTBEHHOTO MHTEIUIEKTa JIJIsl aBTOMATU3aluu 00pabOTKU KITHEHTCKUX
JTAHHBIX.

6. Baenpenue cucremsl MU yist ananmmza 1 00paboTku OONIBIINX JAHHBIX B METUITMHCKOW HHPOPMAIIMOHHOM CHCTEME.

7. Co3gaHue CUCTEMBI MOACPKKH MPUHATUS pelIeHUH ¢ ucnoyib3oBanueM MU st yripaBineHus: J0TMCTUYECKUMHU MPOLECCAMU.

8. [IpoextupoBanue u pazpadorka MM myist mHTETpaniiy B CUCTEMY YIPABIICHUSI POEKTAMH C LIETBI0 ONTHUMHU3AIUN PECYPCOB.

9. Pa3zpaboTka 1 ONTUMHU3ALUS IPOMTOB [T TEKCTOBOM Monenu MU 11t co3nanust aBTOMaTu4eCKUX OTYETOB U PE3IOME.

10. IIpoexTupoBaHue CUCTEMBI MPOMTOB J1Jis1 paboThl ¢ M, ncomp3yomuM KOMIBIOTEPHOE 3PEHHE IJIs1 paclio3HaBaHMsI OOBEKTOB Ha
HU300paXKeHUSIX.

11. Pa3paboTka 1 TecCTUpOBaHUE MPOMTOB JJIsI TOJIOCOBOTO MHTEpdeiica MU ¢ akiieHToM Ha ynpaBJIeHHE YMHBIMU yCTPOHCTBAMH.

12. Co3ganue U ONTUMHU3ANHNS IPOMTOB JIJIsi aBTOMATUYECKOTO aHan3a OOJIBIINX MACCHBOB TEKCTOBBIX JIAHHBIX.

36

VYyebnas npaktuka Pazgena 1

Buasl pabot

AHanu3 npuMepoB ucnosibzoBanusi MU B peanpHbIx cucteMax (BBeneHue B UM u MmammHaHOe 00y4eHHeE).
[TonroroBka nataceroB mis oOydenus moneneit MU (dnctka, HopManu3aus, ayrMeHTaIus JaHHbIX).
OOyueHne Moieel KiracCu(pUKaIMi Ha OCHOBE TOTOBBIX anropuTtMoB (Hanpumep, SVM, Random Forest).
Paszpabomxa netlipounvix cemeii, oyenka kavecmea u omiaoka mooenetl. *

36
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IToocomoeka dannwix u3 paznuunslx ucmounuxos u Feature Engineering. * 6
Paszsépmuisanue ML-cepsuca c snemenmamu MLOps.* 6
Paznen 2 IIM.03 UHTerpanusi HCKyCCTBEHHOI'0 HHTEJLJIEKTA B HH(POPMAIIHOHHBIE CHCTEMbI 220
MJIK 03.02 aTerpanus HCKYCCTBEHHOI'0 HHTE/VIEKTA B HHGOPMALMOHHbIE CHCTEMBbI 184
Paznen 1. TexHonoruu 1 METO bl MHTETPALIMM UCKYCCTBEHHOT'O MHTEIJIEKTa B HH(OPMAIIMOHHbBIE CUCTEMBbI 156
Tema 1.1. OcHOBEI Coneprxanue 34
nurerpanyn M1 B OcHoBHBIE BU/IbI HH(OPMAIIMOHHBIX CUCTEM U UX POJIb B YIPaBJIeHUHU JaHHBIMU, OcHOBHBIE BUIbl U 1 6
HH(OpPMAIHOHHEIC YIX IPHMEHEHNE B MHPOPMAIIMOHHBIX cucTeMax, MeTosl paboTsl MU B HHGOPMAIIMOHHBIX CHCTEMAX.
CHCTCMBI Apxumexmyprbvie no0Xo0bl K ekitoueruto UH-mooyns ¢ cocmas ungopmayuonuoi cucmemol. ™ 2
OcnosHble cnocobbl 83aumMo0elicmeus UHGHOPMAYUOHHOU CUCIEMbL C MOOEIbIO UCKYCCMBEHHO20 2
unmenniekma. *
B ToM uncne npakTHYeCKuX U Ta0OpaTOPHBIX 3aHATHIA 24
1.IIpaktuueckoe 3austue [IpoexTrposanne nHpopmarmonHoi cucremsl ¢ M. 2
2.Ilpaktuueckoe 3anstue [loctpoenne moaenu VC ¢ unrerpanueit NN. 2
3.IlpakTuueckoe 3anarue TectupoBanue B3aumoencTeus komnonentos MC ¢ NN 2
4 Tlpaxtuueckoe 3anstue Hactpoiika cBsazeit mexay 6a3oit nanusix u U B UC. 2
5.IIpaktuyeckoe 3anstue Onrumu3zanus padots MU B ctpyktype UC. 2
6.[Ipaktuueckoe 3anarue Busyanuzanus Bzaumopeiicteus snementoB C ¢ . 2
7 Ilpaktudeckoe 3ansatue OOyuenue moneneit MU miis o6pabotku nanusix B UC. 2
8.Ilpaktnueckoe 3ausatue Tectupoanue moxaenu MU Ha peanbubix ganubix UC. 2
9.Ilpaktuueckoe 3anarue Ananus naiHelx B UC ¢ momomsro NH. 2
10.ITpaktrueckoe 3anstue Coznanue otyera mo npousBoautenbaoctu UC ¢ M. 2
11.IIpaktuueckoe 3ansatue Murerpauus moaeneit MU B unrepdeiic UC. 2
12.ITpaktrueckoe 3ansTue Apromaruzaius npoueccoB B IC ¢ ucnonp3oBanuem MU. 2
Tema 1.2. UnTerpanus Copepxanue 44
NN B Ousnec- Poxr UM B aBTOMaTH3ammu 6usnec-mpoieccos, [Ipumepsr nucnonaszoBanus M B Ou3Hec-cucreMax, 6
MPOLECCHI U MeTtoasl onTrMH3aIK Ou3Hec-mporeccos ¢ M.
aBTOMATH3ALIUS Ipunyunsi 8v160pa busHec-npoyeccos Oisi ABMOMAMU3AYUYU ¢ NPUMEHEHUEM UCKYCCNEEHHO20 2
unmenniexkma.*
Ponv uckycemeennozo unmennekma 6 nogvluienuu 3¢pghpekmusnocmu u Kayecmea 6binoIHe U OusHec- 2
npoyeccos. *
B TOoM umcie npakTHYeCKUX 1 1a00paTOPHBIX 3aHITHI 34
1.ITpakTrueckoe 3ansaTre AHaau3 OM3HEC-MPOLEeCcCOB i BHeaApeHus M. 2




2 Ilpaktuyeckoe 3anstrue MonenupoBanue Ousnec-mpoiecca ¢ M.

3.IlpakTraeckoe 3anaTre ONTUMH3ANNS CYIIECTBYIOIIEro Onu3Hec-mporecca ¢ M.

4 Ilpaxktuueckoe 3ausatue TectupoBanue MU st aBromMatu3anuu OM3Hec-onepanui.
S5.IIpaktrueckoe 3anstue [Ipumenenne MU myist mporao3upoBaHus M aHAIUTUKH B OM3HECE.
6.ITpaktudeckoe 3anaTue Pa3paboTka aBTOMaTH3UPOBAHHBIX 0T4eTOB ¢ M.
7.Ilpaktuaeckoe 3ausatue Co3mnanue cueHapus MU nis ynpasienus: Ou3Hec-npoIeccamm.
8.ITpakTnueckoe 3ansatue Murerpauns NN B cuctemy ynpaBiaeHUs IPOEKTaMHU.
9.1lpakTrueckoe 3aHsaTHEe ABTOMATH3aIMs 3a1a4 Ha ocHoBe U

10.IIpakTiueckoe 3aHaTHE AHANINU3 pe3yabTaToB paboTsl I B 6usHece.
11.ITpaktrueckoe 3anstue [loctpoenne otuera o BHeapeHuun M B GuzHec-mporecc.
12.IIpakTrueckoe 3aHstre MoaepHu3anus OM3HEC-IIPOLIECCOB HA OCHOBE aHAIMTUKH M.

A hA DB BADDDDDODDNDDNDND

Tema 1.3. Anroputmsl
WU nns o6paboTtku
JAHHBIX U MPUHATHUS
peLIeHui

CopepxxaHue

OcHosuble anroputmsl MU 15 ananuza naHHbix, MeTo bl IPUHATHS pelieHnid Ha ocHoBe VU,
[Tpumenenne U B cuctemax nojaepxkku npuHatus pemenuit (DSS).
I100x000v1 K ucnonvzosanuio arcopummos MU ons ananuza OaHHbIX U NOOOEPHCKU NPUHAMUSL peuienuil. *

B ToMm uncne NPAKTHYCCKUX U Ha60paT0pHLIX 3aHATHH

1.ITpaktnueckoe 3ansatue Peanuzanusa anroputma UM niig ananu3sa 1aHHbBIX.

2. Ilpaktuyeckoe 3anstue O0yuenue moaenu MU ans o6paboTku GONBIINX TaHHBIX.
3.[Ipaktuueckoe 3anarue [IpuMeHeHne MeToa KilacTepu3aluu Il aHaIu3a JaHHbIX.

4 Ilpaktuyeckoe 3anarue [[puMeHeHne perpeCCHOHHBIX METOJIOB ISl PECKA3aHUM.
S.IIpaktrueckoe 3ansatue Banunauus moaenu MU nist aHanvsa JaHHBIX.

6.1IpakTueckoe 3ansatue Ontumu3zanus anroputMoB MW 11t ynydnieHus TOUHOCTH PEIICHHM.
7.IlpakTudeckoe 3anstue [I[puMeHeHrne MeTO10B KiacCU(UKAITUY I aHaK3a TAHHBIX.
8.ITpakTuueckoe 3ansatTue CpaBHEHHE pa3IuHbIX anroputMoB M Ha onHOM Habope JaHHBIX.
9.IlpakTuueckoe 3aHaTHEe ABTOMAaTHU3ALMSI IPUHATHUS petieHuit ¢ nomorbio M.
10.ITpaktnueckoe 3anstue Buenpenue monenu MU B cucremy noanep KKy NpUHATHS PELIEHUH.
11.IIpaktnueckoe 3ansatue TectupoBanue anroputMoB M Ha peanbHBIX JaHHBIX.
12.ITpakTrueckoe 3aHsTHE AHAIIU3 TOYHOCTH U 3G EKTUBHOCTH pelieHui, npuHsaTeix M.
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Tema 1.4. DTuueckue u
MIPaBOBBIE ACIIEKThI
ucnoias3osanug N1

Conepxanue

w
=

Otnueckue Bonpocs ucnosb3oBanus MW B nHpopManmonHsix cuctemax, [IpaBoBble acieKThl BHEPEHUS
WU B undopmanronHsie cuctemMbl, OTBETCTBEHHOCTD U 3alllUTa JaHHBIX MpHu padote ¢ UU.

Tpebosanus k 6ezonacnocmu, KOHGUOEHYUATLHOCTNU U OMBEMCMEEHHOMY UCNONb30sanuio UH &
unpopmayuonnsvix cucmemax. *

o0

B ToMm uncne MMPAKTUYCCKUX U Ha60paT0pHLIX 3aHATHH

24

1.ITpakTrueckoe 3aHsTHe AHaIU3 KeWCOB dTHYECKHX BompocoB B MU,




2.IlpakTrueckoe 3ansTHe VccnenoBaHue MpaBoBBIX acleKTOB Hcnoiab3oBanus MU B 6usHece. 2
3.IlpakTHdeckoe 3aHsATHE AHAIN3 PUCKOB HCTOab30BaHusa MW B nH(DOpMaAIMOHHBIX CHCTEMAX. 2
4.1lpaxktuyeckoe 3ansaTue OmpenenaeHre 30H OTBETCTBEHHOCTH IIpH Hcronb3oBanuu UU. 2
5.IIpaktrueckoe 3anstue PazpaboTka pekomenaaruii mo 6e3omacaoctu MU B UC. 2
6.I1pakTuueckoe 3anarue OneHka npaBoBbIX acnekToB BHeaApenus MU B UIC. 2
7 IlpakTaeckoe 3ansatue [IpoBeaeHne aHann3a KOHOUICHIIMATLHOCTH JAaHHBIX TIPH HCTIOAb30Banuu M. 2
8.Ilpaktuueckoe 3anarue TectupoBanue cuctemsl MM Ha cobmogeHne MpaBoOBBIX HOPM. 2
9.IlpakTrueckoe 3ansaTrue Pa3paboTka oT4yeTa 1mo cobOr0IeHUIO 3aKOHOAATENIbCTBA Tipu BHeApeHun UH. 2
10.IIpaktuueckoe 3ansatue [Ipumenenne MU ni1st MOHUTOpUHTA COOJIOICHNS IPABOBBIX HOPM. 2
11.IIpakTrueckoe 3ansTie MoienupoBaHue CUCTEMbI 3alIUThI JaHHbIX ¢ M. 2
12.ITpaktrueckoe 3ansTue OreHKa BO3MOXKHBIX IIOCIIEICTBUM ITPHU omuOKax B padore MH. 2
CamocrostensHas pabota o Pazneny 2 10
N3yunTh KENChI HECKOJBKUX KOMIIAHUM U MMOATOTOBUTH JOKJIA O IPUMEHSIEMBIX MOAX0AaX K ucnoiap3oBanuio MM B
MH(GOPMALIMOHHBIX CUCTEMAaX.
CocTaBUTh TEXHUUECKOE ONKMCAHUE MPOLIECCa MHTErPALIMH, BKJIIOUAsl CXEMbl B3aUMOACHCTBHSI KOMIIOHEHTOB.
[TpomexxyTounas arrectanus B popme 3k3amena mo MJIK.03.02 18
YueOunas npaktuka Pa3nena 2 36
Bunst pabot
[Toctpoenue perpeccuoHHbIx Mojenelr MW u ux o0yueHue Ha peallbHbIX JaHHbBIX. 6
WuTerpanus o6yuenHoi moaenu MU B nundopmanonnyto cucreMy ¢ ucrnosib3oBanueM API. 6
Paspabomra REST API ons e3aumoodeticmeus ¢ modenwvio. * 6
Konmeiinepuzayus u pazsépmoieanue ML-cepsuca.* 6
Humezpayus mooenu ¢ KIueHmcKou 4acmuio UHGOPMAYUOHHOU cucmemsl. * 6
Monumopune u conposodicoenue uHme2payuonHo20 peutenus. * 6
Pasnen 3 IIM.03 PazpabdoTka NpoMTOB /I HCKYCCTBEHHOT0 HHTE/JIEKTA 262
M/IK 03.03 Pa3padoTka NpoMTOB AJiSl HCKYCCTBEHHOI'0 HHTEJJIEKTA 190
Paznen 1. Texnonoruu pa3paboTKu U ONTUMHU3AIMH TIPOMTOB ISl HCKYCCTBEHHOTO HHTEIUICKTA 168
Tema 1.1. OcHOBBI Conepxanue 74
CO3MTaHM IIPOMTOB VIS Brenenue B coznanue npomtoB st M. 4
MCKYCCTBCHHOTO OCHOBHBIE 3JIEMEHTHI IPOMTOB: CTPYKTYpa U MapaMeTphl. 4
MHTCILICKTA Brusinue Tog9HOCTH (OPMYITMPOBKH MPOMTA Ha pe3yabTaThl paboTel M. 4
[Ipumepsb! yCHemHbIX U HEYCIEIIHBIX TPOMTOB: aHAJIU3 OIIHOOK. 4
Ipunyuner nocmpoenus ¢hexmusHoco npomma: yeib, KOHMeEKCM, Poib, UHCMPYKYUs U ghopmam 2
pesyrbmama. *




Brusnue xonmexcma, oepanudenuii u ymouHsOWUX YCI08ULL HA KA4eCma80 omeema UCK)CCMEeHH020
uHmesnnexkma.*

)

B ToM uncie mpakTudeckux u 1a00paTOPHBIX 3aHATHIA

N
N

1.ITpaktrueckoe 3ansatue Co3maHue MpoCcTOro mpomTa Jyisi TeKCToBoM moaenu MN.

2.IIpaktnyeckoe 3aHsaTHE TeCTUpOBaHUE MPOMTA HA TEHEPALIMIO TEKCTA.

3.IIpakTuueckoe 3anaTre ONTUMHU3ALUS CO3/IaHHOTO MPOMTA IS YIIyUIIEHUS pe3yIbTaTOB.

4 Ilpaktnueckoe 3ansaTHe PaboTa ¢ mapameTpamMu MPOMTOB /IS IOCTUKEHUSI KOHKPETHBIX IeJIeH.
5.Ipaktuueckoe 3anatue CpaBHEHHE pabOTHI IBYX pa3HbIX MPOMTOB Ha OJTHOM 3a/aye.
6.IIpakTuueckoe 3anarue TecTupoBaHHe MPOMTOB C UCIIOJIB30BAHUEM BapHalUil CTPYKTYD.
7.IlpakTudeckoe 3aHATHE AHAINU3 U UCIIPABJICHHE OIMOOK B IPOMTE.

8.Ilpaktuueckoe 3aHaTue M3yueHue BIUAHUS AIHHBI IPOMTa Ha pe3ynbraT padotsl MU.
9.IlpakTuueckoe 3ausatue Co3gaHue CIONKHOTO MPOMTa IS MyJIbTHU3aauHoi Moenu .
10.IIpakTuueckoe 3anatue Pabora c mpoMTamMu AJIsl peIIeHUs] aHATUTUYECKHUX 3a/1a4.
11.IIpakTrueckoe 3anstue Co3gaHue MpoMTa JJisi ONMMCAHUS CIOKHBIX 33/1a4 (Halpumep, AJIs aHaJIu3a
JTAHHBIX ).

12.IlpakTrueckoe 3anstue Co3gaHue mpoMTa Ajsl TeHepali TBOPYECKOT0 KOHTEHTA.
13.IIpakTuueckoe 3anatue Hactpoiika mpoMToB 11 paboThl ¢ pazaunuHbiMu TUamu MU (Tekcr,
1300paxeHusl, rojoc).

14.IIpakTiueckoe 3aHATHE AHAINU3 pabOTHI IPOMTOB C KOHTEKCTOM U 0€3 KOHTEKCTa.
15.I1pakTrueckoe 3anstTue PazpaboTka npomTa Jisi aBTOMaTU3alMU IPOIECCOB ¢ moMotbio M.
16.IIpakTuueckoe 3anaTue OnTUMHU3aLM IPOMTa Ha OCHOBE 00paTHOH cBsi3u oT 1U.

17 Ilpakmuueckoe 3anamue. Cocmasnenue cmpyKmypupoeanHo20 npomma no 3a0aHHol
npogeccuonanvrol 3aoade. *

18.IIpakmuueckoe 3anamue. Pazpabomka npomma c ykazanuem pouu, yeiu, KOHmekcma u popmama
omeema.*

19.IIpakmuueckoe 3anamue. Cpasnenue pezynbmamos pabomol MU npu ucnonvzosanuu npocmozo u
YMOUHEHHOo20 npomma. *
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Tema 1.2. ITpomTs! 1
paboThI ¢ pa3IUYHBIMU
THIIAMHU JaHHEIX

Conepxanne

Coznanue mpoMToB AJisi pabOTHI C TEKCTOBBIMH JTaHHBIMH, TTPOMTBI JUIS paOOThI ¢ N300paKEHUSIMH U
MYJIbTUMEMHHBIMU JTAHHBIMH, IIPOMTHI JUISI pa0OTHI € TOJI0COBBIMH HHTepdeiicamu, OcoOeHHOCTH
CO3/IaHUs TPOMTOB JIJISl aHANIN3a JAHHBIX.

Ocobennocmu pazpabomru NPOMmo8 0Jisk MeKCMOBbIX, 2PAPUUECKUX, 207I0COBbIX U YUCT08bIX OAHHbIX. *

B TOM 4mclie MpaKTUYECKUX M JJA0OPATOPHBIX 3aHIATHMA

50

l.HpaKTI/I‘ICCKOC 3aHATHUC COS,Z[aHI/Ie IIpomTa IJId O6pa6OTKI/I TCKCTOBBIX JAHHBIX.
2.HpaKT1/1qec1<0e 3aHATUC OHTI/IMI/I3aL[I/ISI IIPOMTOB JJIA pa60TbI ¢ OOJIBIIMMHU TEKCTOBBIMH JaHHBIMMU.

~




3.Ilpaktuueckoe 3anarue Co3znaHue NpomTa i aHaIU3a TOHAIBHOCTH TEKCTA.

4 IlpakTudeckoe 3anatue PazpaboTka mpomTa AJia reHepaIui TEXHUIEeCKOW TOKyMEHTAITHH.
5.Ipaktudeckoe 3ansarue Co3zmaHue mpomTa Juist 00pabOTKHU N300paKEHUIA.
6.IIpakTaeckoe 3ansTue PaboTa ¢ mpomTamMu 1 TeHepaIuy U300paKeHUI 110 OTIHCAHUIO.

7 ITpaktudeckoe 3aHstue Hactpoiika mpoMTa sl yiIydlIeHHs: KadecTBa CreHepUPOBAaHHBIX H300PaKECHHIA.

8.ITpakTnueckoe 3ansaTue ONTUMH3AIMS IPOMTOB I Pa3IMYHBIX THUIIOB MyJIbTUMEHNA (M300paKeHHUs,
BHJICO).

9.IlpakTraeckoe 3ausTre Pa3paboTka nmpomTa aJis TOJIOCOBBIX AaCCUCTEHTOB.

10.ITpakTrueckoe 3ansatue Co3gaHue MpoMTa AJsl yIIpaBI€HUs] yMHBIMU yCTPOMCTBAMHU YEPE3 FOJIOCOBBIE
KOMaH/Ibl.

11.ITpakTrueckoe 3ansaTue ONTUMH3ALMS IPOMTA JUIS YIIyUILIEHUS pacllO3HABaHUS PEUU.
12.ITpaktrueckoe 3ansTue Pa3padboTka mpomTa Jij1si aBTOMATHIECKON TPAHCKPUOAIIMH r0JI0Ca B TEKCT.
13.Ilpakmuueckoe 3anamue. Pazpabomka npomma 015 AHAIU3A U KPATKO20 U3LONCEHUS MEKCOBOU
ungopmayuu. *

14.Ilpakmuueckoe 3anamue. Cozoanue npomma 0Jis K1accugurayuy mexKcmoeuix OAHHbIX N0 3A0AHHbIM
npuzHakam.*

15.IIpakmuueckoe 3anamue. Pazpabomka npomma 0Jis ONUCAHUS U AHATU3A U300padceHus. ™
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Tema 1.3. Ontumusanus
Y TECTUPOBAHUE
MTPOMTOB

CopepxxaHue

Mertoab! TecTrpoBanus pomtoB st MW, Ontumusanys mpoMTOB s TOBBIIEHUS Y PEKTHBHOCTH
pabotel MU, AHanus pe3ynbTaToB MPOMTOB U UX AopaboTka, [IpuMepsl ycrenrHol onTuMU3auu
IIPOMTOB.

Kpumepuu oyenku xauecmea npomma: mouHocms, HOIHOMA, COOMEemMcmaue 3aoaue,
80CHPOU3BO0UMOCTNY pe3yibmama. *

)

B ToMm uncne MNPAKTHYCCKUX U Ha60paT0pHLIX 3aHATHH

[\
o0

1.ITpaktryeckoe 3anstue TectupoBanue Y3PPEKTHBHOCTH MPOMTOB Ha PEaTTbHBIX JaHHBIX.
2.IIpaktnueckoe 3ansTHe Co3aaHue OTYeTa 10 pe3ysbTaTaM padoThl IPOMTOB.
3.[IpakTuueckoe 3anaTre OnTUMHU3aLMUSA IPOMTa Ha OCHOBE pe3yJibTaToB padoTsel UN.
4.IIpaxtrnyeckoe 3aHsaTHE TeCTUPOBAaHUE MPOMTA C BAPHALUAMHU CTPYKTYPBI.

5.I0paktrdeckoe 3anstue CpaBHeHUE 3(h(HEKTUBHOCTH MMPOMTOB Ha Pa3HBIX 3a/1a4ax.
6.ITpakTnyeckoe 3ansaTue PaboTa ¢ mpoMTamu JUis peLIeHHs CI0KHBIX aHATMTUYECKUX 3a/1ay.
7.IlpakTuueckoe 3anarue M3yuenue BIUSHUS MapaMeTpoOB IpoMTa Ha KauecTBo padbotsl UN.
8.IlpakTuueckoe 3aHaTHE YIydllleHHEe TOYHOCTH ITPOMTa Ul cCeln(PUIEecKHX 3a1ad.

9. Ilpaktuyeckoe 3ansTre Pazpaborka mpomra aiist paboOThl C YyBCTBUTEILHBIMU IaHHBIMHU.
10.IIpakmuueckoe 3anamue. Tecmuposanue HeCKOJIbKUX 8APUAHINOE NPOMMA HA OOHOUL 3a0aye U
cpasnenue pe3yromamos. *
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II.HpaKmuquKoe 3ansamue. ﬂopa60m1<a npomma Ha OCHoee anaiusa owmuboK 8 omeemax
UCKYCCIMBEHHO20 UHmMeJllleKmada. *

CamocrositensHas padota o Pazneny 3

AHanu3 BIMSIHUS KITFOUEBBIX CIIOB, MOPSIKA CJIOB U CTUIIS (BOIIPOCHI, YTBEPKACHUS, HHCTPYKIMK) Ha nHTepnperarmio .
Pazpabotka 3arpocoB i Kiaaccu(uKauy TeKCcTa, CyMMapH3aluy, IIepeBo/ia U aHalu3a TOHAIbHOCTH.

0030p wiarhopM 1 X GYHKIMHA U TECTUPOBAHHSI TPOMTOB

10

[TpomesxyTounas arrectanus B popme sx3amena nmo MJIK.03.03

12

VYyebnas npaktuka o Pazneny 3

Bunsl pabot:

Pa3zpaboTka pemenuii a1 aBToMaTru3aIuy Ou3Hec-mpoieccoB ¢ mpumenenuem UH.
AHaJIN3 STHYECKUX U MPABOBBIX acMeKTOB npuMeHeHus: M B 3aaHHBIX CLICHAPHUSX.
Coznanne 6a30BBIX IPOMTOB IS B3AUMOJICHCTBUS C SA3BIKOBBIMH Mojiesimu M.
Hactpoiika mpoMToB 117151 00paOOTKH TEKCTOB, M300paKEHUN U YUCITIOBBIX JTAHHBIX.
TectrpoBaHue U ONTUMH3ALMS TPOMTOB ISl TOBBIIEHUS] TOYHOCTH oTBeTa MN.
Ipumenenue mexHux NPOMNM-UHICUHUPUHSA. *

Paszpabomxa cucmemmuvix npomnmos u wmadionos. *

Cos0anue yenouex nocied08amenbHblX NPOMNMo8. *

Paszpabomxa npomnmos ons mynemumooanbHvix mooeneu. *

Banuoayus u oyenka cmabunonocmu omeemos. *

Hnumeepayusi npomnmos 6 ungopmayuonusie cucmemvl u OusHec-npoyeccol. *
Beoenue sepcuonnocmu u 0oxymenmuposanue bubuomexu npomMnmos. *

[o)We) W) Ne)Ne) N Ne) o) N o e ) Je

[TpousBoacTBEeHHAs MpaKTHKA (TI0 MPOGHUITIO CIISIIUATEHOCTH)

Bunpl pabot:

Peanuzarus cucteMbl MOATOTOBKY TaHHBIX 7151 00y4ueHust mojaeneid UM B kopriopaTuBHO# cpee.
OOyuenue 1 BHeIpeHUE MOJIeNei Kilaccu(uKanuu Ajsl peiieHus: Ou3Hec-3a1au.

Hacrpoiika perpeccnoHHBIX MOENIEH /TSl MPOTHO3UPOBAHMS KIIIOUEBHIX IMOKa3aTeseii On3Heca.
Pa3paboTka cucTeMbl aBTOMAaTHYECKOTO MPUHATHUS PEIICHUI Ha OCHOBE anropuTMoB M.

Nuterpamus moneneit U B cymecTBytonme nHGOPMAITMOHHBIC CUCTEMBI TIPEATIPUSATHS.
ABTOMaTH3aIUs PYTHHHBIX OM3HEC-TIPOIECCOB ¢ ucnoib3oBanueM MU (Hampumep, 4aT-60ThI).
Coznanue KOpnopaTUBHBIX MPOMTOB Ul BHYTPEHHUX HYKJI KOMIAHUM (aHAIU3 IaHHBIX, OTYETHOCTH).
OnTuMu3aIms TPOMTOB JUIS B3aUMOJICHCTBUS C SI3BIKOBBIMU MOJIEIISIMH B OU3HEC-TIPUTIOKEHUSX.
TecTupoBaHue kauecTBa U CKOPOCTH pabOThl IPOMTOB B Pa3IMUHbBIX OM3HEC-CLICHAPHUSIX.

[ToaroToBka peKOMEH ALK 110 COOJIIOICHHIO STHYSCKMX HOPM M 3aKOHOJIAaTEJIbCTBA Npu puMeHenun M.

324

[TpomexxyTouHas aTTecTarys B GopMe SK3aMeHa 0 MOIYJIIO

18

Bcero

1026







3. YcnoBus peanuzanuu paboued mporpaMmmbl mpohecCuOHaAIBHOTO MOTY IS

3.1. Jlns peanuzaruu nporpaMmbl TPo(hecCHOHATEHOTO MOTYJIS
IPELYCMOTPEHBI CIEYIOIIUE CIIEHUATbHbIE TOMELIEHUS:
JIaGopatopus «MHPOPMAITIOHHBIX PECYPCOBY.

3.2. UndopmanrionHoe o0ecrieueHne peains3aliuy IporpaMmMbl
OCHOBHBIE TIeUaTHBIC U DJIEKTPOHHBIC U3/IaHUs:

1. bopoBckas, E. B. OCHOBBI MCKYyCCTBEHHOTO HMHTEJUIEKTA : Y4eOHOE
nocobwue / E. B. bopoBckas, H. A. JlaBeizioBa. - 6-e u31. - Mockga : JlabopaTopust
3Hanui, 2024. - 130 c. - ISBN 978-5-93208-797-8. - TekcT : 2JICKTPOHHBIN. -
URL:  https://znanium.ru/catalog/product/2178502  (mata  oOparmieHus:
12.05.2026). — Pexxum ocTyna: 1o moAnUCKe.

2. JKpmanoB, A. A. ABTOHOMHBIH HCKYCCTBEHHBIH HWHTEJUIEKT
moHorpadusi / A. A. Knanos. - 6-e uza. - Mocksa : JlabopaTopus 3uanuit, 2024.
- 362 c. - (AnanTuBHBIC M UHTEJJIEKTyalbHbIe cucTeMBI). - ISBN 978-5-93208-
674-2. - Tekct : 3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2167573 (mara obpamenus: 12.05.2026). —
PexuMm nocrymna: mo noanucke.



https://znanium.ru/catalog/product/2178502%20
https://znanium.ru/catalog/product/2167573%20

4. KOoHTpOIb U OIIEHKA Pe3yIbTaTOB OCBOEHUS MPO(HECCHOHATEHOTO MOIYJIS

Kox n HaumeHoBanue
00X 1
po¢eCcCHOHATBHBIX
KOMTIETSHIIHSI
hopmMupyembIx B
paMKax MOIYJIsI

Kputepuu onienku

DOpMBI U METOBI
KOHTPOJIS, B TOM YHCIIE
10 y4eOHOU u
IIPOU3BOACTBEHHON
IIPaKTHUKE

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3amad
npohecCHOHATBLHOM
JeSITeITbHOCTH
MNPUMCHHUTCIIBHO K
pa3IMYHBIM
KOHTEKCTaM

OrneHka «oTIH4HO» — B160p b pexTrBHOTO
croco0a pelIeHus 3ajaun; peaTn3alus PEIIeHUs
C y4eToM IpoeCCHOHATLHOTO KOHTEKCTA.
Orenka «xopoio» — Beibop pemienus ¢
MUHHMAaJIbHBIMH HEA0YETaMH.
OrneHka «yI0BIETBOPUTEITHHO» — BbIOOD
penieHus ¢ orpaHuYeHHON 3(PPEKTHBHOCTHIO.

DK3aMeH ; 3a1ura
MIPOEKTHOTO 3aJaHUsI.

OK 02. Ucnonp30BaTth
COBPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIN3a U

O1LeHKa «OTIINYHO» — Mcroabp30BaHue
COBPEMEHHBIX CPEJICTB aHajM3a HH(OpMAIHIH,
WHTEPIpETAIUs JAaHHBIX C BEICOKOW TOYHOCTHIO.

TectupoBaHue 1o
HCIIO0Ib30BAHUIO
TEXHOJIOTHIL;

WHTEPIIPEeTAIUN Onenka «xopomo» — Mcnonb3zoBaHue IIpaKTU4ecKasi padboTa 1o
nHpopmanuu, u WH(POPMAITMOHHBIX CPEACTB C MUHUMATbHBIMHU aHajau3y u o0paboTKe
nH(pOPMAIMOHHbIE OLLIMOKaMH. uHpOpMaLnH.
TEXHOJIOTHH IS OrneHka «yZI0BIETBOPUTEIBHO —
BBITIOJTHEHHMSI 32/1a4 Hcnonb3oBanre nHPOPMAITMOHHBIX TEXHOIOTHIA
npodeccuoHanbHOM C OrpaHUYEHHBIMU BO3MOKHOCTSIMH aHAJIHN3a.
JESITEIbHOCTH
OK 03. ImanupoBatek 1 | OneHka «0TIHYHO» — Pa3paboTka miaHa [Ipe3enTanms
pean30BbIBAaTh JMYHOCTHOTO M NMPO()ECCHOHAIBHOTO Pa3BUTHA C | MHAMBHYaJbHOTO TJIaHA
coOCTBEHHOE UCIIOJIb30BAaHUEM 3HAHUII 110 TIPABOBOI U pa3BUTHUS; 3alUTa Keiica

npogeccHoHaTBbHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHIMATEIbCKYIO
JESITENIbHOCTD B
pohecCHOHABLHOM
chepe, UCIOIB30BATH
3HaHUA 10 IPABOBOU U
(buraHCOBOM
IpaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUAX

(uHAHCOBOW TPAaMOTHOCTH.
Ouenka «xopoioy» — CocTaBlieHHE IIaHa
Pa3BHUTHUS C MUHUMAIIBHBIMHU HEJIOUETaMHU.
OrneHka «yJ0BJI€TBOPUTENBHO» — COCTaBICHUE
[JIaHA C YACTUYHBIM yUYE€TOM
poeCCHOHAIBHBIX TPEOOBAHUM.

0 MPUMEHEHUIO
(bMHAHCOBBIX 3HAHUM.

OK 04. 5ddexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaHe

OrneHKa «OTIHYHO» — DPHEKTUBHOE

B3aMMOJICHCTBHE B KOJUICKTHBE, IEMOHCTPAIIHS

JUIEPCKUX KauecTB.

Ouenka «xopoio» — Bzaumoseicteue B

KOJUIEKTUBE C MUHUMAJIbHBIMU TPYTHOCTSIMH.
OreHKa «yIOBIETBOPUTEIBHO» — YUaCTHE B
paboTe KOMaH bl C OTPAaHUYEHHBIM BKJIAJIOM.

I'pynnosas paboTa;
3allUTa pe3yiabTaToB
KOJUIEKTUBHOT'O TIPOEKTA.

OK 05. OcymiecTBisTh

OIIGHKa «OTJIIMYHO» — Y CTHAsA ¥ MMCbMEHHAs

3armura 3cce Wi




YCTHYIO U TUCBMEHHYIO
KOMMYHUKAIIAIO Ha
roCy1apCTBEHHOM
si3p1ke Poccuiickoi
denepaunu C y4eToM

KOMMYHHKAIUsI HA BHICOKOM YPOBHE C yUE€TOM
0COOEHHOCTEH KYJIbTYpHOTO KOHTEKCTA.
Ouenka «xopomio» — KommyHukanus ¢
MUHUMAaJIbHBIMU TPAMMaTHUYECKUMHU OIINOKaMHU.
OLeHKa «yJOBJIETBOPUTEIBHOY —

IIPOEKTA; YCTHBIN 3a4eT ¢
HCIIOJIb30BAHUEM
npodeccrnoHaIbHOM
JICKCUKH.

0COOEHHOCTEM KoMMmyH#MKaIus ¢ orpaHU4eHHBIM TOHUMaHUEM
COLMAILHOIO U KYJIbTYPHBIX OCOOCHHOCTEH.
KyJbTYPHOIO
KOHTEKCTa
OK 06. ITposiBisTh OueHka «oTIM4HO» — JleMoHcTpanus Juckyccus; 3amura
IpaXKaaHCKO- OCO3HAHHOTO TPAXAAHCKOTO MOBEJCHUS C Keiica Mo 3 THYeCKUM
MaTPUOTHUYECKYIO IIIyOOKUM MOHUMaHHUEM TPaJIUIIUMOHHBIX HOpMaM.
MO3HIINIO, LICHHOCTEH.
JIEMOHCTPUPOBATH Ouenka «xopoio» — [IposBienue rpax 1aHCKOM
OCO3HAHHOC MMOBCACHUC | MO3UMIIUHK C MUHHUMAJIbHBIMHU HEAJOYCTAMHU.
Ha OCHOBE OrneHka «yZI0BIETBOPUTEIBHO» —
TPpaAULIUOHHBIX I[eMOHCTpaLII/ISI 63.30BOF0 IIOHUMAaHUuA
POCCHICKHUX TyXOBHO- rpak1aHCKOM OTBETCTBEHHOCTH.
HPaBCTBCHHBIX

IIEHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHU3aIUU

MEKHAIIMOHAJILHBIX U
MEKPEITUTUO3HBIX
OTHOIIICHUH,
MPUMEHSTh CTaHAAPThI
AHTUKOPPYILIMOHHOTO
TIOBEACHMNS,

OK 07. CopeiicTBOBaTH
COXPAaHEHHUIO
OKpY>Karollen Cpenbl,
pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIuMarTa,
TIPUHIIATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
¢ pexTUBHO
JIEHCTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUAX

OneHka «OTIMYHO» — DPPEKTHBHOE
HCIIOJIb30BaHUE IKOJIOTUYECKUX 3HAHUM,
MIPUMEHEHNE ITPUHIIUIIOB YCTONYHUBOIO
pa3BUTHS.
Onenka «xopomo» — [Ipumenenue
9KOJIOTMYECKUX 3HAHUI ¢ MUHUMAJIbHBIMU
HEJ0YETaMH.

OueHka «yaoBIETBOPUTEILHO» — [I[priMeHeHne

HKOJIOTHUECKUX 3HaHUI Ha 6a30BOM ypOBHE.

JlabopaTtopHnast pabota
0 9KOJOTHYECKUM
PCIICHUAM; 3alllUTa

Keiica 1o COXpaHEHUIO

OKPYKarOILEH CpedbL.

OK 08. Mcnonp3oBath
cpeacTBa GU3NICCKOM
KYJIBTYPBI JIJIs
COXPaHCHUS U
YKPEIUICHUS 37I0POBbS B
npoiecce
npodecCuOHATbHON
JIESITEIIBHOCTH U
TIOJIePIKaHUS
HE00XO0IMMOTO YPOBHS
(bu3nIecKon

Onenka «OTINIHO» — CHCTEeMaTHYeCcKoe
WCIIOJIb30BaHUE CPEICTB PUBNICCKON KYIbTYPHI,
BBICOKH YPOBEHb (PU3HUECKOU
IIOJATOTOBJIICHHOCTH.

Onenka «xopoio» — Mcrnosib3oBaHue CpeacTB
(hu3HUeCKOi KyIbTyphl ¢ MUHUMAJIbHBIMU
OTKJIOHEHHSIMU OT IIJIaHa.

OrneHka «yJ0BIETBOPUTENBHOY» — OTpaHUUYEHHOE
WCIIOIb30BaHUE CPEACTB (PU3UUIECKOUN KYJIBTYPBI.

[IpakTrdeckue 3aHsATHS,
TECTUPOBAHUE
buznIecKoi
IIOATOTOBJICHHOCTH.




OATOTOBJICHHOCTH

OK 09. Ilomp3oBaThCs
npohecCHOHATBLHOM
JIOKYMEHTallUue Ha
rocyJapCTBEHHOM U

WHOCTPAHHOM SI3bIKaX

Oruenka «oTmuHo» — CBoOOIHOE
UCTIOJIb30BaHUE POPECCHOHATHHON
JIOKyMEHTAITUX Ha 000X sI3bIKaX.

Ouenka «xopomio» — Mcnonas3oBanue
JIOKyMEHTAIIMA ¢ MUHUMAJIbHBIMU OIMHMOKaMHU.
OrneHKa «yI0BJIETBOPUTEIBHOY —
Hcrnonp30BaHue TOKyMEHTAIIMK HA 0a30BOM
YPOBHE.

[MpakTryeckas paboTa 1o
BEJICHUIO
JOKYMEHTAIUH; 3a4€T B
(dhopMe niepeBoa UIu
COCTaBJICHUSI
JIOKYMEHTOB.

I1IK 3.1 OcyiiecTBasTh
BBIOODP FOTOBBIX
MoJeen
HCKYCCTBEHHOTO
HHTEJIEKTa

O1eHKa «OTJIMYHO» - IPABUIIBHO TOJ00paHbl U
HAaCTpPOEHbI ToToBbIe Mojenu MU ¢ yuetom
MTOCTAaBJIEHHBIX 3a/1a4, IPOAHATU3UPOBAHBI
pe3yabTaThl UX IPUMEHEHUS.

OreHKa «X0pouIo» - MPaBUIBHO MOJ00paHbI U
HaCTPOEHbI rOTOBBIE Mojaenu MU,
MIPOAHAIIN3UPOBAHBI PEYNIBTATHI X
MPUMEHEHUS.

OLeHKa «y/A0BJIETBOPUTEIbHO» - IPABUIILHO
o00paHbl rOTOBLIE Moaenu M.

DK3aMeH, MPaKTHIECKOEe
3a/IaHKe 110 HACTPOUKE
roToBeix Monenet U ¢
Y4E€TOM MOCTaBIECHHBIX
3a1a4

3amuTa OTYETOB 10
MPaKTHYECKUM U
nabopaTopHBIM paboTam

[IK 3.2 ®opmupoBaTh
clieHapuu o0ydeHus
TOTOBBIX MOJelel
HCKYCCTBEHHOTO
MHTEJUIEKTa

OreHKa «OTJIMYHO» - CO3/IaH CLIEHAPHIA
00y4eHus1, TOATOTOBJICHBI TAHHBIC TSI
00y4eHus, HAaCTPOEHBI TUTIEpPIapaMeTPhI IS
JOCTH>KCHHS ONITUMAJIBHOTO pe3yJibTaTa.
OlLIeHKa «XOPOIO0» - CO3/IaH CIIEHAPUI
00y4eHUs1, HACTPOCHBI TUIIEPIIAPAMETPHI TS
JOCTHKEHUS ONITUMAIBHOTO pe3ybTaTa.
OlieHKa «y/10BJI€TBOPUTEIbHO» - CO3/IaH
clieHapuii oOy4eHHMs.

DK3aMeH, IPaKTHYECKOe
3aJjaHKe IO CO3/IaHUI0
CIieHapHst 00yueHUs

3ammTa OTYETOB MO
MMPaKTUYCCKHUM U
nabopaTopHBIM paboTam

1K 3.3 [IpoBoauTh
oOyueHue u

(01 (914 10113% 0
KaJIMOpPOBKY TOTOBBIX

OrneHKa «OTIIMYHO» - CO3/1aH IIPoLecC 00yYeHUs
MOJIEJIEN Ha TOATOTOBJICHHBIX JaHHbIX,
IIPUMEHEHbI METO/bl KaTUOPOBKHU ISt
YJIy4ILE€HUS TOYHOCTU MOJIENIEH.

DK3aMeH, IPaKTUYECKOe
3aJjaHKe 10 CO3/IaHUI0
nporecca 00y4eHus

s MoOJ€eJIEN Ha
MojeIen O1ieHKa «X0POIO0Y» - CO3/IaH TPOoLIecC 00yUeHUs
UCKYCCTBEHHOTO MOJIEJIEN Ha MOATOTOBJICHHBIX JaHHBIX, TIOZIFOTOBICHHBIX
UHTEJUIEKTa IIPUMEHEHBI METO]Ibl KaJTMOPOBKH. AQHHBIX
O1neHKa «yA0BJIETBOPHTEIBLHO)» - CO31aH 3arura OTYETOB 110
npouecc 00yyeHus: MOJENEH. MIPaKTUYECKUM U
nabopaTopHBIM paboTam
[IK 3.4 O1ieHKa «OTJIHYHOY - olleHeHa YQ(HEKTUBHOCTh | DK3aMeH, MPAKTHIECKOE
KonTponuposaTh 00yUYeHHBIX MOJIeNIeH, CKOPPEKTUPOBAHO 3a/IaHHUE TI0 OIIEHKE

pe3yabTaT O0y4YeHHS

0o0yueHue mpu HeOOXOIMMOCTH, TIPOBEICH
aHaJu3 OMHMOOK U yJTy4IlIeHHUEe MOJIEIH.

O1ieHKa «X0po1o» - orieHeHa 3P (HEKTUBHOCTH
00yYEeHHBIX MOJIEJIeH, TPOBEICH aHATU3 OIMINOO0K
U YIIy4IlIeHHE MOJIEITH.

Or1ieHKa «y/10BJIETBOPUTEIBLHO)» - OIICHEHA

(D GEKTUBHOCTh OOYICHHBIX MOJCIICH.

3¢ (HeKTUBHOCTH
00y4YeHHBIX MoJieneit
3amuTa OT4ETOB 11O
MPAKTUYECKUM U
nabopaTopHBIM paboTam

1K 3.5 OdopmnsTs
pe3ynbTaT IpOBEICHUS
nporeypsl 00yUeHHS

OI_IGHKa «OTJIMYIHO» - CO3JaHbl OTYCTEI I10
06yqumo MO,Z[CJ'IGIZ, HCIIOJb30BAaHbI
HHCTPYMCHTHI JIS1 BU3yaJIM3alluu JJIsd
HarJ1IIHOTO MPCACTABJICHHNA NaHHBIX.
OI_IeHKa «X0pomI0» - CoO3JaHbl OTYCTHI 11O

OK3aMeH, MpPaKTU4YECKOoe
3aJjaHKe 10 CO3/IaHUI0
oTyeTa 1o 00y4eHUIo
MoJeIen




00y4YEHUIO MOJIEIIEH C UCIIOIb30BAHUEM
WHCTPYMEHTOB

OlLieHKa «y/10BJI€TBOPUTEIbHO» - CO3/IaHbI
OTYETHI 0 00YUYEHHIO MOJIesIel

3amura OT4ETOB 10
MPaKTUYICCKHUM U
nabopaTopHBIM paboTam

1K 3.6 ®opmupoBath
3ampockl ISt pabOTHI €
HCKYCCTBEHHBIM
MHTEIJIEKTOM C LIEJbI0
BU3yaJIN3allUH TAHHBIX

O1eHKa «OTJIMYHO» - C(HOPMHUPOBAHBI 3aITPOCHI
JUIS TIOJTyYEHHS U aHAJIN3A JAHHBIX, [IOCTPOCHBI
rpaduKu U JHarpaMMBbl JJ1s1 BU3yaTH3alin
pe3yabTaToB padoTsr M.

OreHKa «X0poIo» - chopMUpOBaHBI 3aTIPOCHI
JUIS IOJYYEHHUs JaHHBIX, TOCTPOEHBI IpaduKu
JUTSL BU3yalTu3aliy pe3yabTaTtoB padborsr M.
OneHka «yA0BJIETBOPHTEIBLHO -
c(OpMHUPOBAHBI 3aMPOCHI I OTYUYCHHUS
JAHHBIX.

DK3aMeH, IPaKTUYECKOe
3aJaHue 1o
(hopMHPOBaHHUIO
3arpocoOB Ul NOTYYEeHHUs
U aHaJM3a JaHHbIX
3amura OT4ETOB 110
MPAKTUYECKUM U
1abopaTopHBIM paboTam




