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1. OBBEKT, IHEJIb 1 3ATAYN OCBOEHUSA INCIUIIJINHBI

[lens mnpenogaBaHus AUCHUILIMHBI «MHTEIUIEKTYaIbHBIM aHAIU3 JAHHBIX»
3aKJII0YACTCSl B MPUOOPETCHUH CTYACHTAMH TEOPETHYECKUX U MPAKTUUYECKUX 3HAHUM,
YMEHUH ¥ HaBBIKOB, OPUEHTUPOBAHHBIX Ha d(PdexkTuBHOE MNPOPECCHOHAIBHOE
UCIIOJIb30BAaHUE COBPEMEHHBIX TEXHOJOTHI aHaiW3a JaHHBIX, MEPCHEKTUBHOIO
HaIpaBJICHUS] KOMIBIOTEPHBIX HAyK, KOTOPOE XapaKTEepU3yeTCs BBHICOKUM ypPOBHEM
MPAKTUYECKOM MOJE3HOCTH U HAYYHOU 3HAYMMOCTH.

3afgaun OCBOCHUS JUCIUTLIIAHBIL:

— M3YUEHHE OCHOB M TEHJEHIMM pa3BUTHUSI COBPEMEHHBIX TexHosiorui Data
Mining, Machine Learning and Deep Learning;

— NpUOOpEeTeHHE  MPAKTUYECKUX  HABBIKOB,  OPUEHTUPOBAHHBIX  Ha
s¢dexTrBHOE HCMoab30Banue merogoB Data Mining, Machine Learning and Deep
Learning mpu penieHUH 3a1a4 HHTE/UICKTYaJIbHOTO aHAIN3a TaHHbBIX;

— U3y4eHHe Crnoco0OB opranuzanuu cOopa JaHHBIX H3 Pa3IUYHBIX
HMCTOYHUKOB M METOJIOB OLICHKU Ka4eCTBA JAHHBIX.

B pe3ynbrate 0CBOCHUS JUCUUILIUHBI CTYJEHT JOJIKEH:

3HATh!

— MPOLEAYPhl KPUTHYECKOTO aHAJIN3a, METOJAMKH aHalih3a pPe3yJIbTaTOB
UCCIIEIOBAHUSI M Pa3pabOTKU CTPATETUd MPOBEACHUS HCCIEIOBAaHMM, OpraHu3alluu
npoiiecca NPUHATUSI PEILICHHUS,

— OCHOBHBIE TEHJICHIIUM Pa3BUTHS UH(DOPMAIIMOHHBIX TEXHOJIOTUN B 00JaCTH
aHaJIM3a M XPaHEHUs JAaHHBIX: APXUTEKTYpbl U Mojelu 0a3 U XPaHWIHUI JAHHBIX,
aJlanTUPOBAHHBIE K TEXHOJOTUSIM aHATU3a JIaHHBIX;

— NPUHIUNBl  Pa0OThI, TEXHOJOTMM W BO3MOXKHOCTH allllapaTHOTO M
IpOrpaMMHOro oOecriedeHus: 0a3 W XPaHWIUI JaHHBIX: COBPEMEHHBIE METONbI U
WHCTPYMEHTAJIbHBIE CPEJICTBA U3BJICUCHUS, TPeoOpa30BaHus U 3arpy3ku JaHHBIX B BJ] u
X]1, 00paboTKM M aHAMM3a JJAHHBIX;

— COBPEMCHHBIC M TIEPCICKTUBHBIE TEXHOJOTMM B OOJACTH aHaiu3a W
XpaHeHUs JaHHBIX, B TOM dncie TexHomorun Data Mining, Machine Learning and Deep
Learning;

— YCTPOUCTBO U yHKIIMOHUpOBaHUE coBpeMeHHbIX NAC.

YMETh:

— NPUHUMATh KOHKPETHBIE PEIICHUsI [Jis TMOBBIIMICHUS 3()PEKTUBHOCTH
MpOIIEAYp aHaIu3a JaHHBIX, IPUHATHS PEIICHUN U pa3pabOTKU CTpaTErui;

— OCBavBaTh HOBBIC WH(POPMAIIMOHHBIC TEXHOJIOTUM B OO0JACTH aHaIu3a U
XpaHEHUs JTaHHbIX;

— aHAJIM3UPOBATh BO3MOXKHOCTHM BHEJIPEHUs] HOBBIX HWH()OPMAIIMOHHBIX
TEXHOJIOT Ui, HAXOIUTh MH(HOPMAIINIO, HEOOXOIUMYIO JIJIsl BBITIOHEHUS 3a/1a4 aHallu3a U
XpaHEHUs TaHHbIX;

— BBISIBIISITh TIPOOJIEMBI OpTaHU3AIMM, CBsI3aHHbIE C WH(POPMAIMOHHBIM
obecrieueHueM, aJJaliTUPOBATh YCTaHOBJIEHHbIE b/ K TeXHOIOTUSIM aHAIU3a IaHHbIX;

— MPOTHO3UPOBATh COCTOSIHUE U OCYIIECTBIISITh IUIAHUPOBAHUE 110 PA3BUTHIO
b1 u X/I opranusanuu;

— aHAJIM3UPOBATH UCXOJIHBIC JJAHHBIC;



— OPUMEHATh METOJbl M CpeACTBa COOPKM MOAYJIEH U KOMIIOHEHTOB
OporpaMMHOro  oOecrnieueHusi, pa3paboOTKu  Tpouenyp Ui pa3BepThIBaHUSA
OpOrpaMMHOr0 OOECHEeYEHHUs, MUIpallUd M TpeoOpa3oBaHUSl JaHHBIX, CO3JaHUs
IPOrpaMMHBIX UHTEP(PEHCOB;

— IPOEKTUPOBATH APXUTEKTYPbl UHPOPMAIIMOHHBIX CHCTEM.

BJIA/ICTh.

— METO/IaMH YCTAaHOBJICHHS IPUYUHHO-CIICJICTBEHHBIX CBSI3€1 U ONpEIeICHUS
HanOoJiee 3HAYUMBIX CPEAU HUX;

— METOIMKaMU TTOCTAHOBKH LEJIM U ONPEIETIEHUsI CITIOCOO0B €€ TOCTUKEHUS;

— METOJMKAaMHU pa3padOTKU CTpaTeruid JEeWCTBUM TpU  MPOOJIEMHBIX
CUTYyalusIX;

— MeTonamu cOopa ¥ aHaJM3a  HEPEAIU30BAaHHBIX  MOTPEOHOCTEH
nonb3oBatesnien b/l m XJI, uccnemoBanus peiHka nepcrnekTuBHbIX b/l m XJ[ m ux
IPUHIUIUAIBHBIX BO3MOXKHOCTEW;

— METOJaMHu pa3paOOoTKM IJlaHAa pealu3allid MPUHATBIX pEHICHUH TO0
nepcrekTuBHOMY pa3Butuio b/l u  XJ[, MOHMTOpHMHTa HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTUI B 00JIaCTH aHAJIN3a U XPAHEHUS JAaHHBIX, OCBOEHUS Y BHEIPEHUS B IPAKTUKY
aJIMUHUCTPUPOBAHUS HOBBIX TEXHOJIOTMM pabOTHl C CUCTEMaMHU aHaIu3a U XPAHECHUS
JAHHBIX;

— HaBbIKAMM oOmpeneseHus: 0a30BbIX 3JIeMeHTOB KoHpurypauuun HWAC,
OCYLIECTBJICHUS SKCIIEPTHOM OIEHKU MPEAJIOKEHHBIX BapruaHTOB apxutektypbl MAC u
BbIPAOOTKU apXUTEKTYpHbIX perieHnii MAC Ha 0CHOBE HAKOIUIEHHOTO OIbITA;

— BIAJCTh HAaBBIKAMU pPa3pabOTKU TMpOILEeAyp HHTErpaiuu, cOOpKH,
NOJKIIOYEHNE K BHEIIHEH cpenae, NPOBEpKH pPabOTOCIMOCOOHOCTH  BBIMYCKOB
IPOrpaMMHBIX IPOAYKTOB AJisi 00pabOTKU U aHaIn3a JAHHBIX.

[Tporiecc m3ydyeHuss AMCUMILIMHBI HAmpaBieH Ha (OpPMHpPOBAHHE CIETYIOIINX
KOMIIETCHIINN:

— CHOCOOEH OCYIIECTBISATh KPUTUYECKUN aHATU3 MPOOJIEMHBIX CUTyalluil Ha
OCHOBE CUCTEMHOTO ITO/IX0/1a, BEIpadaThiBaTh cTpaTeruto aercteuil (YK-1);

— criocoOeH ympaBisiTh pa3ButueM bJ[, pa3pabarbiBaTh HOBBIE, a TaK¥kKe
OPUMEHSTh CYILIECTBYIOIIME TEXHOJOTMU M MOAEIU OOpabOTKH OOJIbIIMX OOBEMOB
pa3HooOpa3ubix qanubix ([1K-1);

— CIOCOOEH MPOEKTUPOBaTh, pa3padaThiBaTh U MHTETPUPOBATH CIIOKHbBIE (B
TOM YHCJIE, UHTEJJIEKTYyaIbHbIe) HH(GOPMAIIMOHHBIE KOMIUIEKCHI M CUCTEMBI B JIOKAJIbHON
cetu u UTKC «Mutepuer» (I1K-2).

2. MECTO JUCIUIIJIMHBI B OCHOBHOHN OBPA3OBATEJIBHOM
IMPOI'PAMME

JlucuuninHa OTHOCUTCS K 4acTH, (GOpMUpyeMol yyacTHUKaMu 00pa30BaTeIbHbIX
oTHOIIEHUH. ba3upyercs Ha 3HAHUSAX U YMEHHUSX, KOTOpbIE CTYIEHT IpHoOpen Mpu
OCBOCHHH JUCIUILIMH IPOrpaMMbl OakaiaBpuara.

3HaHUS U YMEHWs, TPHOOPETCHHBbIC TNPU OCBOCHUM JAHHOW JUCIMILIAHBI,
pPEanu3yIOTCs CTYyIEHTOM IIPU N3YYECHHUH MOCIEAYIOINX JUCIUILINH: PACIIPENECICHHBIE U
oObeKkTHbIE 0a3bl JIaHHBIX, PacmpeneneHHble CUCTEMBI YINPABICHUS, MNPOXOKICHUU



MPEAIUTIIIOMHON MPAKTUKH, BBITIOJTHEHUH BBIMTYCKHOW KBaTU(UKAITMOHHON PabOTHI.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. PacnpenesneHue y4eOHbIX 4YacoB IO TeMaM [AMCHUIUIMHBI U BHUAAM
3aHATHH

KommuecTBo yacos
HanmenoBanue tem (ounasi/3aouHas popma)
(coaepkaTeIbHBIX MOTYJICH ) Beero B ToMm uucie
Jleknium | Jlab. pabd. | CPC
Tema 1. OcHoBHble monsiTusi Data
Mining. COop, mnpenBapuTeabHas 20 (16) 8 (2) 5 (2) 7(12)
o0paboTka ¥ aHajdu3 KayecTBa
naHHbIX. BBenenue B Python.
Tema 2. Knaccuduxanus u 15 (16) 6(2) 4(2) 5 (12)
perpeccusi.
Tema 3. Knacrtepusarusi. 9(12) 2(1) 4(1) 3 (10)
Tema 4. AcconuaTuBHBIC IPAaBHUJIA. 4 (10) 2 2 (10)
Tema 5. AHaJIN3 M IPOTHO3UPOBAHKE 11 (10) 5 4 5 (10)
BPEMEHHBIX PSJIOB.
Tema 6. HeliponHble ceTH U
riryookoe oOyduenue. IlpumeHenwme
HC B 3aJ1auax MAaIlIMHHOT'O 29 (17) 10 (1) 9(1) 10 (15)
oOy4eHwus.
Tema 7. DBOJIIOIIUOHHBIE
BBIUMCIICHHUSI B WHTeIUIeKTyansHOM | 20 (15) 4 8 8 (15)
aHaJu3e JIaHHBIX.
NunuBuyanbHOE 3a/1aHAC. - (12) - (12)
Hrtoro mo Buaam 3aHATHI 108 (108) 34(6) 34 (6) 40 (96)
KonTpoinb (3x3aMeH) 36 (36)
Uroro: 144 (144)

(I)OpMI/IPOBaHI/Ie KOMIIETEHLIUH B pe3yjabTare 0CBOCHUA TEM JUCHUIIIMHBI

Komnerennuu TeMbl IUCHHUILIMHBI, HAlleJIEHHbIE HA
BbIPA0OTKY KOMIIETEHIIMHU
VK-1 Tema 1. Tema 2. Tema 3. Tema 4. Tema 5.
[1IK-1 Tema 1. Tema 6. Tema 7.
[1K-2 Tema 1. Tema 5. Tema 6. Tema 7.




3.2. Jlekuuun

Tema 1. OcHoBHbIe ToHsATHS Data Mining. C6op, npeaBapuTenbHas 00padoTka u
aHaJIM3 KauecTBa JaHHbIX. BBenenue B Python.

1.1. HMHTemiekTyanbHblil aHAIW3 JAaHHBIX: OCHOBHBIE TOHATHUSA, 3aJayH,
IPAKTUYECKOE PUMEHEHHE, MOJIETN U MeToAbl. OCHOBHBIE ATAlbl HHTEIUIEKTYaJIbHOTO
aHaJIM3a JaHHbIX.

1.2. OcHoBsl Python: ctangapTHbIe QYHKITUU S3bIKA; apU(DMETHUESCKUE ONIepaIiy;
OCHOBHBIE€ THUIIbl JAHHBIX; 0a30Bble KOHCTPYKLUH; LUKIbI; BCTPOCHHBIE CTPYKTYPHI,
¢ynkuuu; oubimoreku NumPy u Pandas, Busyanuzanus nanasix ¢ MatPlotLib.

1.3. OcHOBHbIE HMCTOYHUKH JaHHBIX. THIbl JaHHBIX (CTPYKTYpUPOBAHHBIE,
HECTPYKTYpPUPOBaHHbIC, OWHapHbIC). MeToAbl MONY4YEHUS [AaHHBIX W3 Pa3IUYHBIX
uctouHukoB. Web-crawling (mapcuHr u BbIFpy3Ka JaHHBIX C caiiToB, pa3oop API
caiitoB). Python: 6ubnuorexku BeautifulSoup u Requests.

1.4. IlpenBapurenbHass 00paboOTKa JaHHBIX: KOHcoiuaanus paHHbX, ETL u
TpaHchopmanus 1aHHbIX. KOHTPOJIb IETOCTHOCTH M KauecTBa JAHHBIX.

1.5. IlpenBapurenvHas 00paOOTKa MAaHHBIX: COKpAIlEHWE 4YHUCIa MapaMeTpoB
(0TOOp JAaHHBIX U CHIDKEHHS pa3MEPHOCTH).

1.6. Crangaptel Data Mining.

1.7. PeiHOK nHCTpyMeHTOB Data Mining.

Tewma 2. Knaccudukanus u perpeccus.

2.1. Knaccudukauuss u perpeccusi - MOCTaHOBKA 3a1auyu. JlepeBbsi pelieHUi:
NOHSTHE, CTPYKTypa, QJIrOPUTMbl IIOCTPOCHHS JEPEBBEB PELICHUI; KpPUTEPUU
ONTHMU3AIIMU JIEPEBbEB PEIICHUN, KPUTEPUHU dPPEKTUBHOCTH JEPEBHEB PEILICHUA.

2.2. Ilpocrasd, JOrucCTHYECKass W MHOXKECTBEHHass perpeccus. Teopus
MHOXECTBEHHOCTHU MOJICTIEH, INPUHIMI ~ BHEIIHETO JIOTIOJTHEHUS, MI'YA
(KOMOMHATOPHBIN U MHOTOPSITHBIN ).

2.3. Axcambiu wmoxened: BuIbl, (HOPMUPOBAHHME OOyYalOUIUX BBIOOPOK,
KOMOMHUpOBaHUe pe3ynbrartoB. [lonsrue Oyrcrpena, Oarrumura, OyctuHra. MeTombl
MIOCTPOEHUS aHCaMOJIel Ki1accu(pUKaTopoB.

2.4. [lpumenenue 6ubnamorexku Scikit-Learn st pemenus 3anay kiaccuukanuu
U PETPECCUM.

Tema 3. Knacrepuszanusi.

3.1. Knacrepuzamnus: TMOCTaHOBKAa 3ajadyd; O0a30Bble aJTOPUTMBI U UX
kiaccuduxaius. Mepsl OJIM30CTH B alTOPUTMAX KJacTepU3aIiH.
3.2. Ilpumenenne Oubmmoreku Scikit-Learn s pemenns 3a1a4 KJIacTepU3aIyH.

Tema 4. AcconaTuBHbBIC IPaBUIIA.



4.1. Tlouck accouUaTHBHBIX IPABUI: ITOCTAHOBKA 3aJaud, CHKBEHI[HAIbHHM
aHaJIu3, Pa3HOBHMIHOCTH 334 ITOMCKA, alTOPUTMBI U IIPEACTABICHUE PE3yIHTATOB.
Jlureparypa k teme 4: [1,3,4,7].

Tema 5. BpeMeHHbIE pSIbI.

5.1. BpeMeHHO# psiji U €ro KOMIOHEHTHI.
5.2. AHanu3 BpeMEHHBIX PSI/IOB.

5.3. IIporuo3upoBaHue BpEeMEHHBIX PSJIOB.
Jluteparypa k Teme 5: [1,3,4,7].

Tema 6. Heliponnsie cetu u riaybokoe oOyuenue. [Ipumenenne HC B 3amavax
MaITHHHOTO O0yYCHUSI.

6.1. BBeneHne B MCKYCCTBEHHBIC HEUPOHHBIC CETHU: OMOJIOTHYECKUN HEUPOH U
MOJIeJIb UICKYCCTBEHHOI'O HEHpPOHA; TUIbl aKTUBAIIMOHHBIX (DYHKIMI; OCHOBHBIE THIIbI
aApXUTEKTYP HEMPOHHBIX CETEH U AITOPUTMBI UX O0YUYEHUS.

6.2. Ilonstue «riry0okue HeWpoHHBIE ceTw». lloaxonpl K oOpraHu3aluu HUX
o0yuenusi. PacipoctpaneHHbie OMOIUOTEKH 1J1s 00y4eHUSI HEUPOHHBIX CETEH.

6.3. IIoHOCBSI3HBIE U PEKYPPEHTHBIE HEUPOHHBIE CETH.

6.4. CBepTouHbIE HEHPOHHBIE CETU. APXUTEKTYpPHbIE OCOOCHHOCTH U MPUHIUII
paboThl CBEPTOUHBIX HEHPOHHBIX CETEH.

6.5. ApXUTEKTypbl HEHPOHHBIX ceTel I 3ahau Kiaccuukaluu, perpeccu,
IPOrHO3UPOBAHMSI BpEMEHHBIX psAnoB. HelipoHHble ceTn uisi pabOThl C SI3bIKOBBIMU
3a/layaMU 1 3aJja4aMy KOMIIBIOTEPHOTO 3pEHUS.

Tema 7. 9BOH}OIII/IOHHBIC BBIYUCJICHUA B UHTCJIJICKTYAJIbHOM dHAJIN3C JJdHHBIX.

7.1. DBOJIOLMOHHBIE BBIYKCICHHUS B HHTEUIEKTyalbHOM aHAIU3€ JaHHBIX:
FEHETUYECKUE aITOPUTMbl; TEHETHYECKOE MPOrPaMMHUPOBAHUE; HBOJIOLIMOHHbBIC
CTpaTEruu; HBOJIOLUMOHHOE IPOrPaMMHUPOBAHUE.

7.2. MypaBbUHBIC aJITOPUTMBI: OMOJIOTUUECKHUIA MTPOTOTHUIT M TIPOCTEUIITE MOIEIH;
MPOCTOM MypPaBbUHBIN AITOPUTM; MypaBbUHASI CUCTEMA; CUCTEMA MYPAaBbUHBIX KOJIOHUH;
MapaMeTpbl MypPaBbUHBIX AITOPUTMOB; IPUMEHEHUE MYPABBUHBIX AJITOPUTMOB.

7.3. PoeBble aNrOpuTMbl: OCHOBHBIE MPHUHIUIIBI POEBOTO HWHTEIUICKTA;
MPEJICTABJICHUE PEIICHUS 1 OCHOBHBIE ONEPATOPHI B POEBOM alITOPUTME.

Jlutepatypa k Teme 7: [6,7].




3.3. JJabopaTopHbIe padoThI

Ne Tema paboThl O6bem, | Jlutepa-
/I yac. Typa
1 [Ipumenenue 6I/I6HI/IOT€K BeautifulSoup u Requests 5 (2) [7,8.11,14]
it cOopa TAaHHBIX C CAalTOB.
9 [Tpumenenue 6mubmuotexku Scikit-Learn ansa permenus 4(1) [7.8.11,12]
3aJ1a4 KJIacCU(UKAIIUU U PETPECCHH.
3 [Ipumenenue 6ubnmorexu Scikit-Learn ana pemenus A(1) [7.8.11,12]
3a]a4 KJIACTEPU3AIIHH.
4 Heiiponnsie cetu Aiis penieHus 3a1a4 KiacCuuKaum 4(2) [7.8,11,13]
U PEerpeccuH.
5 HeiiponHble ceTr 1151 paboTHI C SI3BIKOBBIMU 3aJa4aMHU. 5 [7,9,11,13]
6 HefiponHble ceTu aiisi MPOTHO3UPOBAHUS BPEMEHHBIX 4 [7,11,13]
PSIOB.
7 Pa3paboTka TeHETHYECKOTO alropuTMa pEHICHUS 4 [6,7]
3aJ1a4 KOMOMHATOPHUKH.
8 Pa3paboTka SBONIOIMMOHHOTO TOAXOAA K PELIICHUIO 4 [6.7]
3a1a4¥ MHOTOMEPHOM ONTUMH3ALINH. =
Hroro 34 (6)
3.4. CamocTosiTesibHAsi padoTa CTy/JAeHTA
Ne Buaer caMocTosTeNbHON pabOThI CTy/ICHTa O0newm,
n/n Jac.
1 M3ydenue JeKIMOHHOTO MaTepHuara. 20 (42)
2 [ToaroToBka Kk 1a00paTOPHBIM paboTam. 20 (42)
3 BrinosHeHne MHAMBUIYaJIbHOTO 3a/IaHusl. - (12)
Hroro: 40 (96)

3.5 UuauBuayajibHoe 3aaHHe

JUist  CTyneHTOB 3a04HOM (QOpMbl OOYy4YEHHUS MPETYCMOTPEHO BBINOJHEHUE
KOHTPOJIbHON paboThl 1o (opMe MHAMBHAYAJBHOIO 3aJaHusi. Temarvka 3agaHus
CBS3aHA C M3YYEHUEM OCHOB PabOTHhI C S3BIKOBBIMU 3a7auyaMi. Llenb — B TeopeTudyeckoi
U IIPAKTUYECKOU MOArOTOBKE K paboTe € A3bIKOBBIMU 33/1a4aMU C IOMOLIbI0 HEUPOHHBIX
cereit. OTuer 1o paboTe COCTOUT U3 TEKCTOBOW YacTH Ha iucTax popmara A4, BKiIrovas
NPUIOKEHUE C JIMCTUHIOM NporpaMMsbl. [lomyckaeTrcss HamucaHue NporpaMMbl C
npuMeHeHueM s3bika Python. PekomeHnmyemblii 00beM MOSCHUTEIBHOM 3alUCKU MO
WHIBUyalIbHOMY 3a7aHuto — He Oosee 20 crpanun popmara A4.



4 POH/JI OHEHOYHbBIX CPEJICTB

4.1 Kputepuu uW mKajdbl [J HWHTErPUPOBAHHOW OLEHKH YPOBHA
chopMUPOBAHHOCTH KOMIIETEHIN I

COCMCZ@]Z}HOM/;CZ}Z KomnemeHyuu — nojHona SHAHUIL.

— HYJICBO YpOBEHb: HEBEpPHbIE, HE apPryMEHTHUPOBAHHBIC, C MHOXXECTBOM
rpyOBIX OIMMOOK OTBETHl Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA M3 TPEX MOTHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAaHHI HI)KE MUHUMAJIBHBIX TPEOOBAHUIA,

— MUHHMAaJbHBII ~ ypOBEHb: JaHbl HE TIOJIHbIE, HE TOYHBIE U
apryMEHTHUPOBAHHBIE OTBEThl HA BOIPOCH.. YPOBEHb 3HAHUN HHMKE MUHHUMAIbHBIX
TpeboBaHuii. JlomynieHo MHOTO rpyObIX OIIHOOK;

— MOPOTOBBI  ypPOBEHb: JaHbl HEJOCTATOYHO TOJIHBbIE, TOYHBIE U
apryMEHTHpPOBAHHBIE OTBEThI Ha BOMpOCHL. [I10XO 3HAET TepMUHBI, ONMPEACIICHUS U
MOHSATUSI; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIBI. JloMyleHo MHOro
HErpyObIX OLINOOK;

- CpeIHUM  ypOBE€Hb: JlaHbl  JOCTATOYHO  TMIOJIHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BOMPOCHL. B 11eI0M 3HAeT TEpMUHBI, ONPECICHUS U
MOHSTHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHMS, NPUHIMMBL JlomyieHo
HECKOJIBKO HETpyOBIX OIIHNOOK;

— MPOJABUHYTHIM YPOBEHb: JaHbl MOJHBIE, TOUYHbIE U APTYMEHTHPOBAHHbBIC
OTBETHl HAa BOMNPOCHL. 3HAET TEPMHHBI, ONPEACICHUS U TOHSITUSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHITUTIBL. JIOTTyIIIEHO HECKOIBKO HETPYOBIX ONTHOOK;

— BBICOKHI YPOBEHb: JIaHbI MOJIHbIE, TOUHBIC U aPTYMEHTHUPOBAHHBIE OTBETHI
Ha BOIMPOCHL. 3HAET TEPMUHBI, ONpPEJEICHUS U MOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIILICHUS], TPUHIUIIBL. J[OMyIIIEeHO HECKOJIbKO HETOUHOCTEH.

COCWICZGJZ}HOM/!CZ}Z KomnemeHnyuu — YMeHUs .

— HYJIEBOW ypOBEHb: IOJHOE OTCYTCTBUE IOHUMAHUS CYTH METOJIUKH
pelIeHHs 3a7]a41, JOMYILEHO MHOKECTBO IpyOeHIInX OmMOOK / 3aJaHusl HE BBITTOJIHEHbI
BOOOIIIE;

— MUHUMAJIbHBII ypOBEHb: cil1ab0€ MOHMMAaHUE CYTU METOJUKH DPEIICHHUS
3a/1auu, TOMyIleHbl TpyOble omnOKu. Pemenns He obocHoBanbl. He ymeer ucnosib3oBaTh
HOPMAaTHUBHO-TEXHUYECKYIO JuTepaTypy. He opuentupyercs B crnenualibHOM Hay4yHOU
JUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

— IIOPOTOBBIIl YPOBEHB: JIOCTATOYHOE IMOHUMAHUE CYTH METOJUKH PELICHHUS
3ajlauM, JONyIeHbl omMnOKku. PereHus He Bcerna 0OOCHOBaHBL. YMEET HMCIOJb30BaTh
HOpMaTUBHO-TEXHUUYECKYIO JuTepaTypy. Ciiabo OpHEeHTHpYeTCs B CleUHaIbHOU
HAy4YHOH JINTEpaType, HOPMATUBHO-IIPABOBBIX aKTaX;

— CpPEIHUIl YpOBEHb: B LIEJIOM MOHUMAET CYyTh METOJMKH PEIIEHUs 3a]ayH,
nomymensl omuOku. Pemenuss He Bcerga OOOCHOBaHBL. YMEET HCIOIb30BATh
HOPMATUBHO-TEXHUYECKYI0 W CIELUAJbHYI0 HAay4YHYIO JIUTE€paTypy, HOPMAaTHUBHO-
IIPaBOBBIE AKTHI;



— IIPOJBUHYTBHIM YPOBEHb: B LEJIOM IIOHMMAEcT CYTh METOJMKU PELICHUs
3aJlauu, JONyIIeHbl HeTOYHOCTH. CiocoOeH 000CHOBATh pellIeHUs. Y MEET HCII0Ib30BAaTh
HOPMAaTUBHO-TEXHUYECKYI0 U CHELUAJIbHYI0 HAy4YHYIO JMUTEpaTypy, HOPMaTHUBHO-
IIPAaBOBBIC AKTHI;

— BBICOKMH ypoBeHb: [loHMMaeT cyTh MeToaukH penieHus 3aaadu. CnocodeH
000CHOBATh PELICHUS. Y MEET UCII0Ib30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIELUATIbHYIO
HAY4YHYIO JJUTEPATYPY, NEPETOBOM 3apyOeKHBII OIBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

COCI’I’IG@]Z}UOWCI}Z KomnemeHnyuu — eraoenue HasblKAMU:

— HYJIEBOW yPOBEHb. HE MPOJECMOHCTPUPOBAI HABBIKA  BBITIOJHCHUS
npodeCCUOHANIBHBIX 3a/1ay. VICMBITIBAET CYIIECTBEHHBIE TPYJHOCTH MPHU BHIITOJTHEHUU
OT/ICJIbHBIX 3aJIaHUH;

- MHUHUMAJIbHBIA YPOBEHBb: HE MPOAEMOHCTPUPOBAII HABBIKM BBIIIOJIHEHUS
npodeCCUOHANIbHBIX 3aj/1ad. VICIBIThIBAET CYIIECTBEHHBIC TPYIHOCTH MIPU BHITIOJTHEHUHU
OTJICIbHBIX 3aJJaHU;

— MIOPOTOBBIN YPOBEHB: BJIAJICET OMBITOM I'OTOBHOCTU K MPO(eCCHOHAIbHON
NEATCIbHOCTH U MPO(ECCHOHAIBPHOMY CaMOCOBEPIICHCTBOBAHUIO Ha IOPOTOBOM
ypoBHE. TpyI0BbIE NEUCTBUS BBITOJIHIET MEJJICHHO U HEKAYECTBEHHO;

— CpEIHMM  YpOBEHb: BJAJEET CPEAHUM  ONBITOM TOTOBHOCTH K
po¢eCCHOHATILHON JIEATEILHOCTH B IPOPECCHOHATLHOMY CaMOCOBEPIIICHCTBOBAHUIO.
TpymoBeie AeHCTBUS BBITIOIHSAST HA CPEHEM YPOBHE 110 OBICTPOTE M KaUeCTRY;

— MPOABUHYTHI yPOBEHb: BIIAJICET OMNBITOM M JOCTATOYHO BBIPAKECHHOU
JUYHOCTHOW TOTOBHOCTH K MPO(PECCHOHATHLHON NEATEIBHOCTH U MPO(EeCCHOHAIBHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO U KAYECTBEHHO BBIMIOJIHSET TPYIOBBIC ICUCTBUS;

- BBICOKMH YPOBEHB: BIIAJICET OMNBITOM W BBIPAXKECHHOCTHIO JIMYHOCTHOM
FOTOBHOCTH K  NPO(ECCHOHANBHOM  JIEATENIBHOCTH U MPOdeCCUOHATIBHOMY
CaMOCOBEPUICHCTBOBAHUIO. BBICTPO M KAUECTBEHHO BBITIOJIHSET TPYAOBBIC IEUCTBUS.

Ob6obwennas oyenka cqhopmuposaHHoCmu KOMNemeHyul:

— HYJICBOW YPOBEHb: KOMIICTCHITUU HE CHOPMHUPOBAHBI,

— MUHUMAJIGHBI YPOBEHBb: 3HAYUTEIBHOE KOJUYCCTBO KOMIICTCHIIMN HE
c(hopMHUPOBAHO;

— MIOPOTOBBIN YPOBEHB: BCE KOMIIECTCHITUU C(HOPMHUPOBAHBI, HO OOJIBLIITUHCTBO
Ha TIOPOTOBOM YPOBHE;

— CpeIHU YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA CPETHEM YPOBHE;

— MPOJIBUHYTHIM YPOBEHB: BCE KOMIETEHITUU CPOPMUPOBAHBI HA CPETHEM HITH
BBICOKOM YPOBHE;

— BBICOKHH YPOBEHB: BCE KOMIIETCHITNH CPOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpochbl K IK3aMeHY

1. WuremiektyansHbii anaau3 nanabix (Data Mining).
2. 3agaun Data Mining.
3. [TpakTnueckoe npumeHenue Data Mining.



BHOoo~NO O A

Monenu Data Mining.

Metonpr Data Mining.

Crangaptsl Data Mining.

OCHOBHBIE dTaIlbl HHTEIICKTYATHFHOTO aHAIN3a TaHHBIX.

Tunel aHHBIX (CTPYKTYPUPOBAHHBIC, HECTPYKTYPUPOBAHHBIC, OMHAPHEIE).
Koncomunanus nanuabix. OCHOBHBIE 3a7]a9¥ KOHCOJTUAAINY TaHHBIX.

0. TITapamurma ETL (Extract Transform Load).

11. OOpaboTKa IaHHBIX: HOpMaIU3alUsi U KOJUPOBAHUE TaHHBIX.

12.  OOpaboTka AaHHBIX: TPYNIHUPOBKA JAHHBIX, PA3rPYNIUPOBKA JAHHBIX,
KBaHTOBaHHUE.

13. OO6paboTka gaHHBIX: OTOOP JTaHHBIX.

14.  OOpaboTKa IaHHBIX: MOHWKEHUE PA3MEPHOCTH

15.  Web-crawling (mapcHHT 1 BBITPY3Ka JaHHBIX C CAHTOB).

16. Awnanus KayecTBa JaHHBIX.

17.  JlepeBbs perieHuit: o01ue CBEACHUS, CTPYKTYpa, MTOJHOE AEPEBO.

18.  JlepeBbs perieHuil: METOIUKA «pa3/Ieysii U BIACTBYW».

19.  JlepeBbs pelieHuit: KpUTEPUHU BHIOOpA HAMITYUIIUX aTPHOYyTOB BETBICHUSI.

20. JlepeBbsi pemieHWi: TepeoOydeHHWE U CIIOXHOCTh MOJCIICH, KPUTEPHH
ONTHUMH3ALUU JEPEBHEB PEIICHUIA.

21.  JlepeBbs pemenuit: anroputmsl ID3 u ero moauduxanus C4.5.

22.  Jlepesbs pemenuit: anroputm CART.

23. Pematoumue npasuia: IR-anropurm.

24. Pemaromiue npasuia: aaroput™ Naive Bayes.

25. Pemaromue npaBuia: alropuT™M MOKPBITHS.

26. IIpocras nuHEiHas U JIOTUCTHYECKAs! PETPeCcCHsl.

27. MHOXeCTBeHHAs IMHECWHAS PErPECCHs.

28. Metoabl 0TOOpa IEPEMEHHBIX B PETPECCUOHHBIC MOJICIIH.

29. Teopust MHOKECTBEHHOCTH MoJieneil. [loHsATHe BHETITHETO JOTIOTHEHUS.

30. Meron rpynmoBOro yyeTa apryMeHTOB.

31. Knacrepusanus: 00IIMe CBEICHMUS.

32.  Knacrepusanus: Mepbl OJTU30CTH, OCHOBAHHBIE Ha PACCTOSHUSX.

33. Kuacrepuzamus: 6a30Bble anTOPUTMBI M UX KiIaccu(pUKaIius.

34. Kiacrepusarys: HEPAPXUICCKUES aJITOPUTMBI.

35. Kiacrepuzamus: anroputm k-means.

36. Knacrepuzanus: anroputm G-means.

37. HelipoHHble ceTU: TNapajjiend U3 OMOJOTHUHU, MOJENb HCKYCCTBEHHOIO
HEWpOHa.

38. Heiiponnsle cet: TUnbl aKTUBATMOHHBIX (QYHKIUH.

39. Heiiponnsle cetu s 3a1a49 KiacCUUKAIIHS.

40. HeiipoHHble ceTH I 3a/1a4 PETPECCUM.

41. OpHOCIIOMHBIE HEUPOHHBIE CETU MPSIMOTO PACIIPOCTPAHEHUS.

42. MHOTOCIOWHBIE CETH MPSIMOTO PACIIPOCTPAHCHHUSI.

43. OOydeHue OJHOCIOMHBIX HEHPOHHBIX CETEH MPSIMOTO PACIpPOCTPAHEHHUS.

44.  OO0yuyeHre MHOTOCJIOMHBIX HEMPOHHBIX CETEN MPSIMOT0 PACIPOCTPAHEHHUS.

45.  PexyppentHbie HelipoHHble ceTH (Simple RNN).



46. Pexyppenrtnsie Heriponnsie cetu (GRU).

47.  PexkyppentHblie HelipoHHble ceTu (LSTM).

48. CBepToUHBIC HEHPOHHBIC CETH.

49. TlousTue romy0oKOil HEHPOHHOI ceTH.

50. 3apmaum, perraemble rIyOOKUMH HEUPOHHBIMH CETSAMHU.

51. Meroauka riay0okoro o0y4eHusl.

52. TlonsTHe BpeMEHHOTO psiaa, KIacCu(UKAIN, TSN U 3a]ja91 aHAIH3A.

53. BpeMeHHOH psi U ero KOMIIOHEHTHI.

54. HccnemoBaHue BpEMEHHBIX PSIOB M aBTOKOPPEIISITHS.

55.  IIporHo3upoBaHHe BPEMEHHBIX PSJIOB.

56.  HelipoHHbIe CETH Jisi MPOTHO3UPOBAHUSI BPEMEHHBIX PSIOB

57. HeiipoHHsle ceTH ajisi pabOThI C €CTECTBEHHBIM SI3BIKOM.

58.  PacmpoctpanenHbie OUOIMOTEKAMU I 00yUeHUST HEHPOHHBIX CETEH.

59. AcconuaTuBHBIC ITpaBWIA: OOIIHE CBEICHUS, Oa30BbIC IOHATHS.

60. Tlowck accONMATHBHBIX MPABUII: AITOPUTM ApTiori.

61. AcconmaTtuBHBIC MPaBUJIA: PA3HOBUIHOCTH 33/1a41 MMOUCKA aCCOITMATUBHBIX
TIpaBuIL.

62. Ilapagurmbl 3BOJIONMOHHEIX BeIYUCIeHUH (OB).

63. «Mcrounukm» OB.

64. Knaccuyeckoe 3BOJIOIMOHHOE TPOrpaMMUPOBAHUE.

65. Kiaccuyeckoe reHeTUYECKOe POrpaMMHUPOBAHHE.

66. DBOJIOLMOHHBIE CTPATETHH.

67. Knaccuyeckuii TeHETUYECKHUIN aJITOPUTM.

68. MypaBbpUHBIC AITOPUTMBI.

69. PoeBbie BBIUUCICHHUS.

4.3 Ilpumep 3K3aMeHAITUOHHOTO OMJIeTA
KPUTEPUN
OLICHUBAHUA IK3aMEHALMOHHON padoThI

1o AucIUIUInHE «HTENNEeKTyaabHbI aHAIN3 TaHHBIX»

s ooyuatromuxcs o Hanpasienuto 09.04.01. «Mudopmatuka u
BBIYMCIIUTENBHASA TEXHUKA», MAarUCTEPCKAsl MporpaMmMa « ABTOMATU3UPOBAHHbBIE
CUCTEMBI yIIPaBICHUD)

OK3aMeH MNPOBOJUTCS NMUCbMEHHO Mo Ouieram. bumer comepxxut 3 Bormpoca,
KQKJBI U3 KOTOPBIX TpeOyeT KOHKPETHOro oTBeTa. [Ipu HEOOX0IMMOCTH OTBEYAIOITUI
JOJKEH IIPUBECTH AJITOPUTM PaOOThI MIIM apXUTEKTYPY HEMPOHHOM CETH.

Bonpocel 0XBaThIBalOT TEOPETUYECKYI0 4YacTh Kypca, a Takke TpeOyroT
JEMOHCTPALUH MPAKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYJIECHTOM B XOJ€ BBIITOJIHEHUS
Ja00paTOpPHBIX PadoT.

IIpaBunbHBINM OTBET Ha IIEPBBIM U BTOPOU BOIIPOC OLIEHUBAETCS [0 ABAALATH IISTh
O0aJIOB B Kabld. TpeTuil BOMpOC OLICHUBAETCS B MAThIECIT OauioB. Eciiu OTBET He
MOJIHBIM, TO KOJWYECTBO OasioM MOXET ObITh yMeHblieHo. [Ipu oTcyTcTBUUM
MPaBUJILHOTO OTBETA HAa MOCTABJICHHBIN BOMPOC OOYYAIOMIUIICS MOIyYaeT HOJIb OAJIJIOB.



[TonyuenHsle Gaabpl 3a OTBETHl Ha BOMPOCHl OMJIETa CYMMHUPYIOTCA, a C YYETOM
pe3yJIbTaTOB TEKYLIEr0 KOHTPOJS pabOThl CTYACHTAa UTOroBas OLEHKAa MOXKET ObITh
yBEJIUYCHA.

[Tonyyennass ounenka no 100-0aympHOM 1MIKane ONpeAeNser OLEHKY 110
rocyfapcTBeHHoM mkane u mkane ESTS.

VYTBepkJIeHO Ha 3aceaHuu Kadeapbl aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHHUS,
poToKOJI No or . .20 1.

3aBenyromuii kadeapon A.N. CexupuH.

I'OY BIIO JoHenKHH HAIHOHAILHBIH TeXHHYUSCKHH VHHBED CHTET

YpoeeHE BEICIIEro 06pa3oBaHAA MATHCTD

Hampaeaenne nogrotoexka 09.04.01. HadopmaTHka H BEIYHCIHTeIEHAA TeXHHAKA

IIpodane ABToOMATH3IHPOBAHHLIE CHCTeMbL VIPABJIeHHA Cemectp 1
VYuebuan qucoumaaaa HETe U IekTVaIbHbLIH AHATH3 JaHHBIX

SK3AMEHAITHOHHBIHA BAIET Ne 5

Kaxwue remetngeckue onepatops! Hemonssyiorca B [AT
Hepepna pemenuii: anroputy CART.
IlocTpoHTE AETOKOPPETAHOHEYI (DYHKIHIO H ERIIONHHTE AHAMHI EDEMCHHOT O PATA.

bl bl e

2 3 4 5 6 7 8 9 10 11 12
25 130 140 145 132 155 150 148 155 160 158 165

— | —

E-TBE'[J}I\'.IE‘HO Ha 3aceJaHHH Rfl(l}‘?.l[}b[ ABETOMATHIHPOEAHHBIX CHCTeM YOpaB.TeHHA

mporokon Ne 1. ot «31» aerycra 2020 roga
3ae. kadeapoi Cexupun A.H.
JxzameHaTop Bacaeea T.A.

4.4 Kputepuu olleHUBAHUSA

OueHMBaHUE YPOBHSI OCBOCHUS CTYJCHTOM y4eOHOro Marepualia JUCIUILUIMHBI
«HTENNeKTyanpHbld aHaW3 JAaHHBIX» MPOU3BOJMUTCS B XOAE TEKYIIEro KOHTPOJS U
MPOMEKYTOUHOM aTTeCTalnK (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJb 3HAHUM CTYEHTa OYHON (POPMBI OOYUEHUS OCYIIIECTBIISACTCS
o pe3yJibTaTaM JabopaTOpHBIX padoT, a CTyAEHTa 3a04HON (HOpMBI 00yuYeHUs — IO
pe3yJibTaTaM BBITIOJTHEHHUS JIA0OPaTOPHBIX PadOT M KOHTPOJIBHOM paboThl. BrimonHenue
71a00paTOPHBIX padOT C 3alIUTON OTYETA, BHIMOJHEHNUE WHIWBUIYATBHOTO 3aJaHUs 110
dbopMe KOHTPOJBbHOM paboThl (s CTYACHTOB 3a04HOM (opmbl  00yueHUSs),
NPEIYyCMOTPEHHBIX pabdoueld MporpaMMoi JUCHHUILIIUHBI, SBISETCS HEOO0XOIUMBIM
YCJIOBHEM JOIyCKa CTYAEHTA K DK3aMEHY.

Pacnipenenenne 6amioB TeKymero KOHTPOJIs paOOTHl CTy/AE€HTa Ha MPOTSKEHUU
ceMecTpa MpuBeIeHo B Tabmure 1.

Tabnuua 1 — Pacnipenenenue 0amioB TEKyIEro KOHTPOJIS



dopma KOHTPOJIS

MaxkcumaibHO
BO3MOKHOE
KOJIMYECTBO OAJLIOB

Tema

JIns cTyIeHTOB OYHOM

dhopMbI 00yUeHUS

Beinonnenue, 15 [Tpumenenue oudanorex BeautifulSoup
oopMieHHE OTYETA u Requests 151 cOopa TaHHBIX C CAUTOB.
U 3ammTa 10 [Tpumenenue 6udanorexu Scikit-Learn
1abopaTOPHBIX JUTSL pelieHus 3a/1ay Kiaccuukanuu u
paboTt perpeccum.
10 [Tpumenenue 6ubamorexu Scikit-Learn
JUIS PEIIeHUs 337124 KJIACTEPU3AIIHH.
10 HeliponHble cetn s pemieHus 3a1ay
KJIaCCU(DUKAIIMU U PETPECCHUHU.
15 Heiliponnbie cetu nis  paboOThl  C
SI3BIKOBBIMHM 3aa9aMH.
15 HeiiponHnbie CETH JUTS
IPOTHO3UPOBAHMS] BPEMEHHBIX PSIOB.
10 Pa3paboTka reHeTHYEeCKOTo anropuTMa
penieHus 3a71a4 KOMOMHATOPHUKH.
15 Pa3paboTka »BOJIOIMOHHOTO IMOIXO0a
K PpELIEHUI0 3aJa4yd MHOTOMEpPHOMN
ONTHMM3AIINH.
NUTOI'O 100
Jlnist cTyAeHTOB 3a04HOM (hOpMbl 00YUEHUS
BrinmonHenue, 20 [Tpumenenue oubdanorex BeautifulSoup
odopmieHue u Requests 1151 cO0pa TaHHBIX C CAWTOB.
OTYeTa | 3alluTa [Mpumenenne 6ubimoteku Scikit-Learn
1a00paTOPHBIX 20 JUISL pelieHus 3a7ad Kiaccupukaluu u
paboTt perpeccuu.
20 [Tpumenenue 6ubnuorexu Scikit-Learn
JUTSL PEIICHUS 33129 KJIACTEPU3AIIHH.
20 HelipoHnHbie ceTu ISl pelieHus 3a1ad
KJIaCCU(DUKAITMU U PETPECCHUH.
Brinonnenune .
. Hetiponnsle ceTy s paObOTHI C
KOHTPOJIBHOMN 20
S3BIKOBBIMH 337[a4aMH.
paboThI
UTOro 100

IIpomexyTouHasi arTTecTalusi 1O pe3yJbTaTaM OCBOCHHS JHUCIUILIMHBI B
ceMecTpe MpoBOAUTCS B (popme cemecTpoBoro 3k3ameHa. dopma mpoBeneHus IK3aMeHa
— MUChMEHHAas. DK3aMEHAIMOHHBIN OWJeT BKIouYaeT B cels 3 Bompoca (M3 HUX JBa
TEOPETUYECKUX W OAMH NpakThuueckuil). IIpum oOlleHMBaHMM CTylE€HTa Ha 3K3aMEHE
MIPEToIaBaTeh PYKOBOJICTBYETCSI KPUTEPHUSIMU, IPUBEICHHBIMU B TaOHIIC 2.

Tabnuua 2 — Pacnipenenenue 0aaioB 10 CEMECTPOBOMY IK3aMEHY




dopma KOHTPOJIA MakcumanbHO
BO3MOKHOE KOJIMYECTBO
0aJLJI0B
OTBeT Ha BOMPOCHI Bompoc 1 25
HK3aMEHAI[UOHHOTO Bomnpoc 2 25
ounera Bompoc 3 50
UTOoro 100

MaxkcumanbHOe KOJIMYECTBO OajIoB 3a OTBET HAa BOINPOC 3K3aMEHAIMOHHOTO
OWsieTa 3aCUMTHIBAECTCA CTYAEHTY B CIIy4yae, €CJIM OTBET MOJITBEpPXKAAET BIAJICHUE
CTYJICHTOM 3HaHUSIMH B TIOJHOM 00beMe y4eOHOM MpOorpaMMbl, MaTepuai HU3JI0KEH B
JIOTUYECKON MOCIEAOBATEIbBHOCTH C BBIJEICHUEM TJABHOTO, COJEPKHUT TOYHbIE
(bOpMYIMPOBKH, CONMPOBOXKIAETCS WUIIOCTPUPYIOIIUMU cXxemamu, (Gopmynamu (mpu
HEOOXOIUMOCTH).

B cnydae, ecnmu oTBET Ha BOIPOC HE B MOJHOM Mepe OTBEYaeT NMPHUBEIACHHBIM
TpeOOBAHUSIM, CTYACHTY 3aCUMTHIBACTCS YMEHbIIEHHOE Kojau4ecTBO. [Ipu oTcyTcTBUUM
IPaBUJIBHOTO OTBETA HA IMOCTABJIEHHBIN BOIIPOC CTYAEHT nosy4aer (0 6anos.

HNroroBasi omeHka MoxeT OBbITb ONpEJEICHAa IO pe3ysbTaTaM TEeKYIEro
KOHTPOJISL, IPU HE COIJIACHUU C OLICHKOM CTYIEHT MMEET IPaBO MOJYYUTh OLIEHKY IO
pe3yibTaTaM CEMECTPOBOrO0 3K3aMeHa. MaKCHMMAaJbHO BO3MOKHOE KOJHYECTBO
oanos — 100.

[TonyyenHnas omenka 1o 100-0amapHOM 1IKajge ONpeaeseT OLEHKY IO
rocygapctBeHHoM mkaine u mkane ESTS (tadx. 3):

Ta6nuna 3 — CooTBeTCTBUE 0ANIIIOB TOCYJapCTBEHHOM Mikaie u mkaiae ESTS.

Cymma 6ayuioB Onenka Onenka
no 100-6anpHOI mkae no mkane ECTS 10 TOCYIAPCTBEHHOM LIKAJIE
90-100 A OTnaumaHO
80-89 B Xopoio
75-79 C
70-74 D
60-69 c Y IOBIIETBOPUTEIBHO
3559 2 HeynosnerBopurenbHO
0-34 F*

* — ¢ 00s3aTeNBLHBIM ITOBTOPHBIM MU3YUCHUCM NUCHUIIIINHBI.

4.5 IlpuMep TeKyliero onpoca Ha J1adopaTopHbIX padorax

Ha npumepe tembl «HeiipoHHble ceTH A pelieHus 3a1ad KIacCH(PHUKAIUU U
perpeccum»:



1. Kakue axktuBanmonnsle ¢yHKIuu Ha Beixoge HC mcmonb3yloT B 3amadax

kiaccuduxanum?

2. Kakue aktuBanmonssie pynkuuu Ha Beixojne HC wucnonb3yror B 3amadax
perpeccuu?

3. [IpuBenuTe npuMep OJHOCIOMHOW HEUPOHHOU CETH.

4. [IpuBenuTe npuMep MHOTOCIOMHON HEHPOHHOM CETH.

S. [TpuBeauTe npumMep riryoOKo HEUPOHHOMU CETH.

6. Onumure anroputm o0yuenust HC, koTopas ucnosib3yercs B 1a00paTopHO
pabore.

7. Hapucyiite apxurektypy HC, koropas ucnonb3yeTcss B JaOOpaTOpHOM
pabote

5. YA EBHO-METOAUYECKHME MATEPHAJIBI 110 AUCIHUIIJIMHE

OcHOBHag JUTEpATYypa:

1. TlanbmoB C.B. HHTeIeKTyalbHBIM aHAIW3 JaHHBIX: y4eOHoe mocolue /

C.B.ITanpmoB. @ —  Camapa: IIOBOJKCKMH  TOCYyJHapCTBEHHBIA  YHHBEPCUTET
TeleKoMMyHUKarui u nuapopmaruku, 2017. — 127 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-O0ubmuoTeunas cucrema [PR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/75376.html — Pexum goctyma: [jIsi  aBTOPH3HD.
ITOJIb30BATEIIEH.

2. ®enqun @.0. Ananuz gaHHbiX. Yacte 1. IloAroToBka AaHHBIX K aHaIU3Y:
yaeoHnoe mocobue / @.0. Genun, ® O. Genun. — MockBa: MOCKOBCKHI TOPOJICKON
negarorudeckuii yampepcurer, 2012. — 204 c. — ISBN 2227-8397. — Tekcr:
AJIEKTPOHHBIN // DnekTpoHHO-0ubanoteunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/26444.html — Pexum jgoctyma: JuUIsi  aBTOPH3HP.
IIOJIb30BATEIIEH.

3. ®enun @.0. Ananuz ganubix. Yacts 2. UnctpymenTsl Data Mining: yueGHOe
nocobue / ®.0. Degun, O.O. denun. — MockBa: MOCKOBCKHII TOPOICKON
negaroruueckuit  yausepcutet, 2012. — 308 c. — ISBN 2227-8397. — Texkcr:
ANIEKTPOHHBIN // DnekTpoHHO-6ubnuoTeunas cucrema [PR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/26445.html — Pexum mgoctyma: Uil aBTOPH3UD.
II0JIb30BAaTEIIEH.

JlonosiHuTeIbHAS:

4. Boponona JI.U. Big Data. Metons!l u cpenctBa aHanusa: ydyebHoe mocodue /

JL.LU. Boponosa, B.I1. BopoHoB. — MockBa: MOCKOBCKHN TEXHUUYECKUN YHUBEPCUTET
cBs3u U uHpopmaruku, 2016. — 33 ¢. — ISBN 2227-8397. — TekcT: 2neKTpOHHBIH //
OnekTpoHHO-OMOnnoreunass  cucrema [PR BOOKS:  [caiit]. —  URL:
http://www.iprbookshop.ru/61463.ntml — Pexum goctyma: Juisi  aBTOPH3HD.
MIOJIb30BATEIICH.

5. BoponoB B. U. Data Mining - TexHomorun oOpaOOTKH OONBIINX JAHHBIX:
yuebHoe mocobue / B.M. Boponon, JI.U. Boponora, B.A. VYcaueB. — Mockaa:

MoCKOBCKHI TEXHUUYECKUI YHUBEPCUTET CBsI3U U uHPopmatuku, 2018. — 47 ¢c. — ISBN


http://www.iprbookshop.ru/75376.html
http://www.iprbookshop.ru/26444.html
http://www.iprbookshop.ru/26445.html
http://www.iprbookshop.ru/61463.html

2227-8397. — TekcT: BIEKTpOHHBIA // DnexkTpoHHO-OmOMMoTeuHas cucrema I[PR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/81324.html — Pexxum nocrymna:
JUTSI aBTOPU3HP. TIOJIb30BATEIICH.

6. CkoOmoB, HO.A. DBOJIONMOHHBIE BBIUUCICHUS [DIEKTPOHHBIA pecypc]:
yaeOnoe mocobue / HO. A. Cko6mos, /. B. Cnepanckuii; F0.A. Cxobmos, /I.B.
Cnepanckuii; Han. Otkpeiteii Yu-T "UHTYUT". - 5 M6. - M. : Hau. Otkp. YH-T
"MHTYUT", 2015. - 1 daitn. - (OcHOBBI MH(DOPMAIMOHHBIX T€XHOJIOTHI). - CHcTeM.
TpeboBanus: Acrobat Reader. http://ed.donntu.org/books/cd3220.pdf

Y4eOHO-MeTOAUYECKHE N31aHUsA, pa3padoTannbie B [JlonHTY:

K naGoparopHsiM paboTam:

7. Meronuueckre ykKazaHUs K JAOOPATOPHBIM 3aHATHUSIM MO JUCIUIUIHHE
"MHTeINIeKTyalIbHBIN aHANIU3 JaHHBIX' [DJIEKTPOHHBIN pecypc|: Il CTYIEHTOB YPOBHS
npodeccruoHansHOTO 00pa3oBaHusi '"Maructp" HampaBieHus noarotoBku 09.04.01
"UndpopmaTtnka ¥  BBIUMCIUTENbHAS  TEXHHWKA»  Marucrepckas  mIporpaMmma
" ABTOMaTU3UPOBAHHBIC CUCTEMBI yIpaBieHus" THeBHOU dopmbl 00yuenus / TOYBIIO
"IIOHHTY", ®ak. komIl. HayK ¥ TexHOoJorui, Kad. aBToMaru3up. cucreM ymp.; [COCT.
T.A. Bacsesa]. - 5 M6. - Jonenk: 'OYBIIO "JOHHTYVY", 2020. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.org/books/21/m5770.pdf

8. Meroanueckue yka3zaHUS K JIaDOpaTOPHBIM 3aHATUSAM TIO AWCIMILIAHE
"NHTeIUIeKTyalIbHBIM aHAN3 JaHHBIX' [DIJIEKTPOHHBIA peCypc]: ISl CTYJEHTOB YPOBHS
npodeccroHanbHOTO 00pa3oBaHusi '"Maructp" HampaBieHus noarotoBku 09.04.01
"UndpopmaTtuka W BBIUMCIUTENbHAS  TEXHUKA":  Marucrepckas mporpamma
" ABTOMaTU3UPOBAHHBIE CHCTEMBI yIipaBiieHus" 3a0uHoil popmer oOyuenus / TOYBIIO
"IIOHHTY", Kadenpa aBTOMaTU3UPOBAHHBIX CHCTEM ympaBieHus; [cocT. T.A.
Bacsiea]. - 3 M6. - Honenk : TOYBIIO "JOHHTYVY", 2020. - 1 daiin. - Cucrem.
tpeboBanus: Acrobat Reader http://ed.donntu.org/books/21/m6017.pdf

9. Meroauueckue yka3aHus K KOHTPOJIbHOM paboTe 1O AMCHMILINHE
"UHTemeKTyallbHbIN aHaU3 TaHHBIX" [DJIEKTPOHHBIN pecypc]: sl CTYI€HTOB YPOBHS
npodeccroHanbHOro obOpazoBaHuss "Maructp" Hampasienuss noarotoBku 09.04.01
"UndopmaTtuka ¥ BBIUMCIWUTENIbBHAS  TEXHUKA'":  Marucrepckas  Mporpamma
" ABTOMAaTHU3UPOBAHHBIE CUCTEMBI yIIpaBieHus" 3a0uHoil popmel oOyuenus / TOYBIIO
"IOHHTY", Kadenpa aBTOMaTU3MpOBAHHBIX CHCTEM ympaBieHus; [cocT. T.A.
Bacsiepa]. - 1 M6. - Honeunk: 'OYBIIO "JIOHHTY", 2020. - 1 ¢aitn. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.org/books/21/m6018.pdf

10. MeTonuyeckue yka3zaHus O OpraHU3alldd ayJUTOPHON W BHEAyIUTOPHOU
CaMOCTOSITeNIbHOM palbOThl CTYACHTOB IO AUCHUIUIMHE "VHTENIeKTyalbHBIA aHaIu3
MaHHBIX" [DIEKTPOHHBIM pecypc]: s CTYJIEHTOB YPOBHSA TPO(EeCcCHOHATBLHOTO
oOpazoBanusi "maructp" HampaBiaeHusi mnoarotosku 09.04.01 "Uuadopmaruka u
BBIYMCIIMTENbHASA TEXHAKA' MarucTepcKas nporpamma " ABTOMaTU3UPOBAHHBIE CUCTEMBI
ynpasieHus" nueBHoil ¢popm obyuenus / TOYBIIO "JOHHTY", ®dak. xomn. HayK u
texnonoruit, Kag. aBromatusup. cucrem ynp.; [coct. T.A. Bacsesa]. - 711 K®6. - /loneuxk:
['OYBIIO "HOHHTY", 2020. - 1 ¢aitn. - Cucrem. tpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/21/m5768.pdf



http://www.iprbookshop.ru/81324.html
http://ed.donntu.org/books/cd3220.pdf
http://ed.donntu.org/books/21/m5770.pdf
http://ed.donntu.org/books/21/m6017.pdf
http://ed.donntu.org/books/21/m6018.pdf
http://ed.donntu.org/books/21/m5768.pdf

Internet-pecypcsi

11. https://www.w3schools.com/python/default.asp
12. https://scikit-image.org/

13. https://keras.io/

14. https://pypi.org/project/beautifulsoup4/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

1. Jlekunonnblie 3aHaTUS: yueOHas ayautopus Ne®.712 yueOHbI Kopmyc 8
JUISL TIPOBENICHUS 3aHATUN JICKIIMOHHOTO THUIMA, TPYNIOBBIX W WHIWBHIYATbHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISA U MPOMEKYTOUHON aTTECTAIlUH, (MyJIbTUMEIUAHOE
o0opyoBaHue: KoMIbloTep, onepamnonHas cucrema Windows 7 Professional x86/64
(axamemuueckas noanucka DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides
(OecrimaTHast Bepcusi)), MYJIbTUMEIUUHBIM MPOEKTOpP, SKpaH; CIECHUATU3HPOBAHHAS
MeOeIb: I0CKa ayAUTOpHAas, TapTHI.

2. JlabopaTopHsbie paldorbl: KommbroTEpHass ayautopuss Ne8.603 mua
IPOBEICHUS JTa0OPATOPHBIX 3aHATHH, TPYIIIOBBIX M WHIWBHIYAIbHBIX KOHCYJIbTAIIHH,
TEKYIIETo KOHTPOJIS ¥ IPOMEKYTOUHOU aTTecTallny, (MyJIbTUMEIUHHOE 000PY/I0BaHHE:
kommbioTep Intel Pentium CPU G2020 12 mr., onepamnuonnas cuctema Windows 7
Professional x86/64 (akamemuueckas mnoamnucka DreamSparkPremium, LibreOffice
4.3.2.2, Google Slides (6ecrunatHas Bepcusi), Matlab, Microsoft Visual Studio Express,
Google Chrome, Enterprise Architect Trial Edition, Cisco Packet Tracer 6.3, Wireshark,
Adobe Flash Professional (becrmmatnas mpo6nast Bepcusi), GNS3, FreeCommander,
HWINFO, yEd Graph Editor, fxSolver, SCADA TRACE MODE, OpenOffice, Java,
Eclipse, NetBeans, 7-zip, MyipTUMeniHAS CETh; CHICIIMATM3UPOBAHHAS MEOECIIb: JIOCKa
ayJIMTOPHAs, TTapPTHI.

3. CamocrosiTenbHasi padoTa: MOMELEHHUs ISl CAMOCTOSATEIbHOM paboThI €
BO3MOXXHOCTBIO TMOAKIIOUEHUs K ceTtd "MHTepHeT" M oOecredeHueM J0CTyla B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYI0 CpEay OpraHU3allMH: YHTAIbHBIC
3aitbl, yueOHbIe kKopryca 2,3 (KoMIboTepHast TEXHHKA ¢ BO3MOYKHOCTBIO TTOAKITIOUYCHUS
Kk cetn «MHTepHEeT» M oOecrnedeHueM JJ0CTyna B DJIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarensuyto cpeny (QMOC JJOHHTY) u a1nekTpoHHO-OMOIMOTEYHYIO CHCTEMY
(OBC 1PRbooks), a Takke BO3MOXHOCTbIO HWHAMBUAYATLHOTO HEOTPAHUYEHHOTO
nocryna oOydaromuxcs B ObC m DUOC mocpenctBom Wi-Fi ¢ mepcoHambHBIX
MoOmIbHBIX yerporictB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — oOmiecTBeHHast
muniensuss MPL 2.0/ Grub loader for ALT Linux - mumensuss GNU LGPL v3/ Mozilla
Firefox - mumensuss MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning
Environment) - munensus GNU GPLect-OrientedDynamicLearning Environment,
munen3uss GNUGPL).
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