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1. lleab ¥ 321244 OCBOEHUSA TUCHHUILIUHBI

Ilesn ocBOeHHSI AMCHMILVIMHBI: C OCHOBAMHU IIPEJCTABICHHUS M OOpabOOTKM 3HaHUI B
MHTEIJIEKTYAJIbHBIX CUCTEMAaX, METOJAAMU MOCTPOEHUS JOTMYECKHUX, MPOLYKIMOHHBIX, CETEBBIX
MOJIETIEH U UX UCIOJIB30BAaHUSA B MHTEJUICKTYalIbHBIX CUCTEMAaX Pa3JIMYHOIO HAa3HAYEHUS, TAKUX
KaK DKCIEPTHbIE CHUCTEMbI, HEYETKHE CHCTEMbI, CUCTEMAaX IOAJIEPKKH IPUHATUS PpEIICHUH,
HEHUPOCETEBBIE U TEHETUYECKUE AJITOPUTMBI.

3aga4n oCBOCHMS IMCHUIIUHBI:

— W3y4YEHUE NPUHIUIIOB OPraHU3alUN COBPEMEHHBIX UHTEIUIEKTYaJIbHbIX CUCTEM;
— OCBOEHME METOJIOB MPEJACTABICHUS 3HAHUM M METOJOB BHIBOJIA B COBPEMEHHBIX

MHTEIJICKTYJIbHBIX CUCTEMAX;

— H3YyYEHHE METOJOB U MPOTPAMMHBIX CPEACTB Pa3padOTKU HMHTEIUIEKTYAIbHBIX CHUCTEM
pa3IMYHOTO Ha3HAYECHUS;
— aHaJIU3 peabHBIX MPOoOJIeM, MPUMEHEHHE HHTEIIEKTYaIbHBIX CHCTEM JUIS PELICHHUS 33124

CPEICTBAaMU 3KCIIEPTHBIX CUCTEM, CUCTEM MOANEPIKKH IPUHATHUS PELICHUMN.

2. Mecto aucuuniaunsl B crpykrype OIIOII BO

JucuuninuHa OTHOCHTCS K O0s3aTeNIbHOW YacTH YYEOHOro TIUIaHa MAarucTepCKOM
nporpaMMbl «MHTENIEKTyalbHbIE TEXHOJIOTHMH M aHaiu3 OONBIIMX JaHHBIX» HaIpaBICHUS
noarotroBku 09.04.01 — Mndopmatrka 1 BeIYMCIUTEIbHAS TEXHUKA. Jluciumuinia onupaercs Ha
Marepual  JTUCLUIUIMH “MeTobl OINTUMH3ALUN, “NHCcTpyMEHTAIIbHbBIE CpeacTaa
KOMITHIOTEPHOTO MOJIeTTUpOBaHus’, «ba3bl 1 OaHKU TaHHBIX).

3. Tpeﬁona}mﬂ K pe3yjibTarTaM 0CBOCHHUA TUCHUIIJINHBI

[Tponiecc n3ydeHus: AUCIUILTAHBI HANIPaBIieH Ha (OPMHUPOBAHUE SJIEMEHTOB CJIE Ty FOIITHX
komneTreHuii B cootBercTBUU ¢ OIIOIT BO no nanHOMY HanpaBieHUIO OATOTOBKHU:

— OIIK-1 - CroocobeH caMOCTOSTENBHO NpUOOpeTaTh, pa3BUBaTh U MPUMEHSTH
MaTeMaTHYECKHE, €CTEeCTBCHHOHAYYHBIC, COLIMAJIBEHO-3KOHOMHYECKHE H
npodecCHOHANbHBIC 3HAHUS I PEIICHUS] HECTAHJAPTHBIX 3a7a4, B TOM YHCIIE B HOBOM
WJIM HE3HAKOMOM CpeJie ¥ B MEXKIUCIIMIUIMHAPHOM KOHTEKCTE.

B pe3ynbraTe 0CBOGHUS NUCLMIIMHBI 00YyYatOIUiCs JOIKEH:
a) 3HATh:

— OCHOBHBI€ [TOHATHUS UCKYCCTBEHHOTO MHTEIUIEKTa, HH(POPMaIIMOHHBIE MOJIENTN 3HAHUH;

— METOJbI MOCTPOCHUS MOJAETEeH U UACHTHU(PHUKAIIMKA UCCIEAYEMBIX MPOIECCOB, SBICHUHA U
00BEKTOB;

— METO/bI U aJTOPUTMBI IJIAHUPOBAHUS MU3MEPEHUI U MCTIBITaHUH, a Takke 00paboTKH MX
pe3yJIbTATOB U OLIEHKU MX KayeCTBa.

0) yMeTb:

— pa3pabaTbIBaTh U MCIIOJIb30BaTh CUCTEMbI OIMCAHUA U YNPaBJIEHUs IPOU3BOJCTBEHHBIMU
JTAaHHBIMH;

— TPUMEHATh (U3MKO-MAaTEMATUYECKHE METO/bl MPU MOJCIMPOBAHMM 3ajad B o0jacTu
ABTOMATH3AIMU TEXHOJOTHYECKUX MPOIIECCOB U POU3BO/ICTB;

— (¢opmHpoBaTh IJIaHbl W3MEPEHUN M MCIBITAHUN Ui Pa3IMYHBIX H3MEPUTENBHBIX U
HKCTIEPUMEHTATBHBIX 33]1a4 1 00padaThIBaTh MOyYEHHBIE PE3YIIbTATHI C UCIIOIB30BaHUEM
QITOPUTMOB, aJIeKBaTHBIX CPOPMHUPOBAHHBIM IUIAHAM.

B) UMETb HaBbIKU:
—  MOJIETUPOBAHMS MIPOLIECCOB YIIPABICHUS CUCTEM;
— HCIOJIb30BaHMs MPUKIAAHBIX TNPOLEAYp, PEATU3YIOUIMX IpaBHia 00pabOTKH
JTAHHBIX;



— MOCTPOCHUA MOIIGJIGI\/'I U pCHICHUS KOHKPCTHLIX 3a/1da4 B obyactu aBTOMaTHu3aliuu
TEXHOJIOTHYCCKUX MPOUCCCOB U IMTPOU3BOACTB.

4. Conep:kaHue M CTPYKTYpPa JMCIHHILIHHBI

Taoauya 1. Codeporcanue oucyuniaunsl

HaumenoBanue
pa3nesia/ TeMbl

Coaep:xanue pasaesia/TeMbl

Kox
KOHTPO
JIUpyeM

ou
KOMIIEeT
eHIIUH

®opma
TeKyLIero
KOHTPOJIfA

2

3

4

4

OCHOBHBIC
aHaJIu3a

Beenenue,
MMOHATHSA
JTAHHBIX

BBeneHne B MamuHHOE OOy4YeHHE H  aHAIHU3
JTAHHBIX. AHAJIM3 JAaHHBIX B Pa3IHYHBIX
MpUKIaaHbIX 001acTsX. OCHOBHBEIE OIPEICICHHS.
Otanbl aHaIu3a JaHHBIX. [lOCTaHOBKY 3a1a4
MAaITMHHOTO 00yYeHHUSI.

OIlK-1

JP, T,K

Marematuyeckue
O0OBEKTHI U METOALI B
aHaJIN3€e JaHHBIX

JluHeiiHple MpOCTpaHCTBA, WX MPUMEPHl U3
MamuHHOTO  oOyueHusi.  KomummHeapHOCTh W
JIMHEWHAs1 HE3aBUCUMOCTb. Teopus BEPOSITHOCTEN U
aHaIu3 JTaHHEIX. Crny4aiinbie BEJINYHUHEI.
JluckpeTHbIE W HENpPEpbIBHBIE pacHpeieieHus, hX
corctBa. Ilpumepsl pacnpeneneHud U HUX
BOXHOCTh B aHaIM3€ MOaHHBIX: OWHOMHAJIBHOE,
MyaCCOHOBCKOE, HOPMAaJIbHOE, IKCIIOHEHIIUATIBHOE,
XapakTepuCTUKHU pacnpeeeHui: cpenHee,
MeauaHa, aucrepcus, KBaHTwiH. [Ipumep wux
WCIIOJIb30BaHUSI IPU T€HEPAITUU TTPU3HAKOB.

OIIK-1

JP, T, K

JInnelinas perpeccus u
Kiaccuukanus

JIuneitnas perpeccusa. Ksagpatuunas ¢QyHKUus
NOTEPH U MPEATOI0KEHHE O HOPMAIBHOM
pacnpeneineHud  myma. MeTox  HaMMEHbIIUX]
KBa/IpaTOB: aHAJIMTUYECKOE PEIICHUE U
ONTUMU3AIMOHHBIN  1moaxoJ.  CToXacTHYECKUi
IPAaIMEHTHBIN CIIyCK. TOHKOCTH rpaJiIM€HTHOTO
CIyCKa: pa3Mep liara, HadajdbHOE NPUOIIKEHHE,
HOPMHPOBKA IPHU3HAKOB.

OIIK-1

JP, T,K

OreHrBaHNE KayecTBa
aJITOPUTMOB

Perpeccust: kBajpaTiuHble U a0COTIOTHBIC TIOTEPH,
a0COJTIOTHBIE JTOTapU(PMUYECKHE

oTkJIoOHEeHUs. [IpuMephI HCTTOTb30BaHMS.
Knaccudukanusi: 10 BEpHBIX  OTBETOB,
HeOCTaTKU. TOYHOCTH ¥ MMOJTHOTA, UX
00bEeTUHCHHE:! apupMeTHIECKOe cpenHee,
MUHHUMYM, rapMoHuueckoe cpeanee (F-mepa).

€C

OIIK-1

JIP, T, K

Jlormueckue MCTOAbI

Jlornueckre MeTOAbl U MX HMHTEPIPETHPYEMOCTD.
[IpocTeitmmii mpuMep: CIIUCOK PELICHU.

[Ipumep pemaromero coucka JUisl  3a1ady]
(bUIBTpAIIIU HEXKEITATEIBHBIX COOOMIeHMH. J[epeBbs
pemenuii. [IpoGiemMa MOCTpOEHHsI ONTUMAIBHOTO
JepeBa peueHui. JKaaHpii anropurm,

OCHOBHBIC €I'0 IMapaMCTPEI.

OIIK-1

JP, T, K




Komnozunun IMpocreiimmii mpumep: ymeHbienue aucrepcun OUK-1 | JIP, T, K
AJITOPUTMOB IIPY YCPEAHCHUHU aJTOPUTMOB METOJIOM

OyTcrpen. biIeHAMHT aITOPUTMOB.
OcobenHoctu Hemonmunora wu  mpotuBopeunBocth. Illymer  u OIIK-1 | JIP, T, K
peabHBIX TAHHBIX BBIOPOCHI B IaHHBIX. METO/IbI TIOUCKA BHIOPOCOB.

[Ipomycku B IaHHBIX, METO/bI HX BOCCTAHOBJICHHSI.
Ananms JacThiX | 3a7aya aHaigM3a NOTpeduTenbckod  kop3uubl| OLK-1 | JIP, T, K
MHOXXECTB mpusHakoB | [lognepxka u 1ocToBepHOCTh. YacTbie, 3aMKHY ThIE
u ACCOIMATHBHBIX | U MAKCUMAJIbHBIC YaCThIC MHOXKECTBA.
paBUII
Krnacrepuzanust [IpocTeie 3BpucTHUecKkue moaxozsl. Anropurm K- OIIK-1 | JIP, T, K
JTAHHBIX Means. [Ipobnema yCTOHYMBOCTH pPE3yJIBTATOB W

BOXHOCTh T'PAMOTHOW HMHUIMATHU3AIUH, aJTOPUTM|

K-Means++. BeiGop 4nciia KIacTepos.

Taobnuya 2. Cmpykmypa oucyuniunbl
OO6m1ast TpyA0EMKOCTh JUCIMIUIMHBI COCTABISIET 4 3aueTHble eauHuIBI (144 qacoB)

Bi paGoTs! TpynoeMKOCTb, HaCOB
5 cemectp Bcero

OO0m1as TpyI0€MKOCTh (B Yacax) 144 144
KonTakTHas padora (B yacax): 34 34
Jlexmmm (JI) 17 17
[Ipaktuueckue 3anstus (I113) - -
Cemunapckue 3aasaTus (C3) - -
Jlabopartopusie pabots (JIP) 17 17
CamocTtosaTenpHas padbora (B yacax): 83 83
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
KontponbHas padota (K) - -
CamocTosiTeIbHOE M3YUCHHE Pa3/IeIIOB - -
Kypcogas pa6ora (KP)/ Kypcosoit npoekt (KIT) - -
[TonroTroBKa K MPOMEXKYTOYHOM aTTecTalluu 27 27
By mpoMeXyTOUHOM aTTecTaluu JK3aMeH 9K3aMeH

Taonuua 3. /lekyuonnvle 3anamus

Tema

BBGIIGHI/IC, OCHOBHBIC ITOHATHSA aHaJIM3a JaHHBIX

MaTteMmaTHueckre 00bEKTEI U MCTO/JbI B aHAJIN3C JaHHBIX

Jluneiinas perpeccust u KJ1acCU(pUKAIIH

OI_[CHI/IBaHI/Ie Ka4yCCTBa aJITOPUTMOB

Jlornueckue METOIbI

KoMnosunuu aropurMoB

OcobenHoctu PCAJIbHbLIX TAHHBIX

AHanun3 4acThIX MHOKECTB IMPU3HAKOB 1 ACCOLMMATUBHBIX IMPABHJI

LOOO\I(DU‘I-&OONH%

KnaCTepmauI/m JaHHBIX

Taobauya 4. Jlabopamopnvie pabomul

Ne Tema

1 | [Taketsl Numpy, Scipy, MaTeMaTH4YeCKHE ONEpallii B HUX.

2 | ITaker Pandas, paboTta ¢ JaHHBIMH B HEM.

3 | JIuneliHble METOIBI KJIACCH(DUKALIMU B PETPECCHH.




MeTpuKH Ka4ecTBa aITOPUTMOB MAIIMHHOTO 00Y4YeHHsI, KpOCC-

JlepeBbsi peneHni, NX MOCTPOCHUE.

Komnozunuu anroputmoB. CinydaiiHble Jieca.

Pabora c peanpabiMu gaHHbIME. [Ipeo6paboTka MPU3HAKOB.

Kiactepusanus peajbHbIX TaHHBIX.

O (N0~

ITonck J4acThIX MHOXKECTB U ACCOLIMATUBHBIX IMPAaBUJIL.

Taoauya 5. Camocmoamenvnoe uyuenue pazoenos OUCyYUnIuHsl

Ne Tema

1 [[Ipumepsl npuKIaAHBIX 3a/1a4 U UX TUIIBL: KIaccudUKalys, perpeccus,
AH)XUPOBAHME, KJIACTEpU3ALUS, IIOUCK CTPYKTYPBI B TAHHBIX.

2 [MaremaTu4ecKasi CTATUCTHKA U aHATU3 JaHHBIX. OleHUBaHUE TTApaMETPOB paclpeaciICHUH.
MeTo MakcuManbHOTO TipaBaononoous. [Ipumep ucnonap30BaHUs: aHAN3 TEKCTOB M HAUBHBIN
0aiiecOBCKMI KJ1acCHU(UKATOP.

w

[TpoGnema nepeodyueHus. Perynspusarusi.

4 |OueHKu IpUHAIISKHOCTH Kiaccam: Tuiomaau noa kpuseiMu. AUC-ROC, AUC-PRC, ux
CBOMCTBA.

5 [[lousaTtue cmemienus u pazdpoca (WUITIOCTpalus Ha IpUMepe

Cayuaiinbiii tec. Onenka out-0f-bag.

ITMHEHHBIX METOJIOB U PEIIAIOIINX JAEPEBHEB). Y MEHBIICHUE pa30poca ¢ IMOMOIIbIO YCPEAHEHUSI.

6 [HecbanancupoBaHHBIE BEIOOPKH: TPOOIEMBI M METOI6I OOPHOBI. 3a1a4a 0TOOpa MPU3HAKOB,
PUMEPBI OIXOJIOB.

~

AJroput™M ATIpHOpH.

8 OI_IeHKa Ka4yCCTBa KJIIACTCPHU3aAlIH.

5. OueHo4YHbIe MaTepHAIbI AJIs1 TEKYLIEro H py0e;KHOI0 KOHTPOJISI YCIIeBAeMOCTH
U MPOMEKYTOYHOI aTTecTAlMU

@opMBbl KOHTPOJSI TEKYIIUX, PYOSKHBIX U MPOMEKYTOUHBIX 3HAHUNA CTYJIEHTOB I10
JUCLUIUIMHE ONPEAEISIOTCS B COOTBETCTBUH C YUEOHBIM IJIAHOM 00pa30BaTeNbHOM MPOrpaMMBl
U B COOTBETCTBHM C jAeicTByromuM [lonoxxkeHneM o GamibHO-pEHTHHIOBOM CHCTEME OLEHKU
ycneBaemoctu ctyaeHToB KBI'Y.

Ot oOyuaromuxcsi TpeOyeTcs MOCEeIIeHUe 3aHATH, BBIOJIHEHNE JabopaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHOBAHHOW JIUTEPATypOi.

[Ipu aTrecTanuu oOydYaronuXxcsi OIEHUBAETCS KadyeCTBO pabOTHI Ha 3aHATHUIX (yMEHUE
BECTH JHCKYCCHIO, CIIOCOOHOCTh YETKO U €MKO (OopMyIupoBaThb CBOM MBICIH), YPOBEHb
MOJMOTOBKU K CAMOCTOSATEIBHON €ATEIbHOCTH, KAUeCTBO BBIMOJIHEHUSI 3aJaHul (IIpe3eHTalNM,
JIOKJIa/I0B, BBHITIOJHEHUE TAOOPAaTOPHBIX padoT u 1Ip.).

KoneunbiMu  pe3ynbraTaMd  OCBOEHHUS  MPOrpaMMbl  JMCLUUIUIMHBI  SBISIOTCA
c(opMHpPOBAHHBIE KOTHUTUBHBIE IECKPHUIITOPBI «3HATHY, KYMEThY, «BIAJCTh», PACIUCAHHBIE 110
OTJIEJIbHBIM KOMITETeHIHIM. DOPMHUPOBAHKE ITUX JECKPUNTOPOB MPOUCXOINUT B TEYEHUE BCETO
ceMecTpa Mo ATaraM B paMKax pa3IMYHOrO BUJA 3aHATUN M CAMOCTOATENbHOM padoThI.

B xone u3yuyeHus] IUCHUIUIMHBI IPEyCMaTPUBAIOTCSA TEKYIIMMA, pyOex HbIH KOHTPOJIb U
IIPOMEXKYTOUYHAsl aTTECTALUS.

5.1. OneHo4HbIe MaTepHAJIbI JJIsl TEKYLIEro KOHTPOJIS

Ienp Tekyliero KOHTPOJs — OLEHKa pe3yJbTaToB paboThl B ceMecTpe U obecreyeHue
CBOEBPEMEHHOM 0OpaTHOM CBSI3M, /Ui KOPPEKIUH OOYy4eHHs, aKTHBHU3ALUU CAMOCTOSTEILHOU
pabotel oOyuaromerocs. OOBEKTOM TEKYyILEro KOHTPOJs SBISIOTCS KOHKPETH3HPOBAHHBIE
pe3yabTaThl 00yueHus (yueOHble JOCTIXKEHHS) TI0 AUCIUTIINHE



Texymuid KOHTPOJIb YCIEBAEMOCTH OOECNedrBaeT OICHUBAaHHE XOJa OCBOCHUS
JUCIUIUIMHBL U BKJIIOYAET: OTBEThl Ha TEOPETHYECKHE BOIMPOCHI HA MPAKTUYECKOM 3aHITHH,
pelIeHre TMPAaKTUYECKUX 3a7ad W BBHINOJHEHUE 33aJaHUd Ha TNPAKTUYECKOM 3aHATHH,
CaMOCTOSITEJIbHOE BBITIOJHEHNE WHAMBHIYyAJbHBIX IOMAIIHUX 3aJaHuil (Harpumep, pelieHue
3a/1a4) ¢ OTYETOM (3alIUTOI) B yCTAaHOBICHHBIN CPOK, HAlMCAaHUE JTOKIANIOB, pedeparoB, dcce,
JTUCKYCCHH.

OueHka KaudecTBa TOJTOTOBKM Ha OCHOBAHMM BBIMOJHEHHBIX 3aJaHUN  BEAETCS
npenogaBareneM (C OOCYXKICHHEM pe3yJbTaToB), Oaibl HAYUCIAIOTCS B 3aBUCHUMOCTH OT
CJI0HOCTH 3aJaHMsl.

Kpurtepun ¢popmMupoBanusi oneHOK (OLleHUBAHMS) YCTHOT'O ONPoOca

YCTHBIN onpoc ABISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUI 00yYaromerocs.
Pa3BépHyThIli OTBET CTyJEHTa JOJDKEH IPEACTaBIAThH COOOM  CBSI3HOE, JIOTMYECKU
Mocle0BaTebHOE COOOIIEHHE Ha 3aJaHHYyl0 TEMY, IOKa3blBaThb €ro YMEHHE MPUMEHSTh
OIpeIeNICHUSI.

B pesynbrare ycTHOro ompoca 3HaHHS, 0O0yYaroIIerocsi OLIEHHWBAIOTCA IO CleIyIoIei
HIKaJIe:

Tabnauya 6. Kpumepuu gpopmuposanusn oyenox

3 6as1a 2 bas1a 1 6ana 0 6as10B
CTaBHTCH, €CIIU|CTaBHTCH, €CITU|CTaBHUTCH, €CITU|CTaBHTCH, eciu
o0ydaroImuincs: oOyuaromuiicas  maérloOydaroniuiics oOyyaromuics
1) monHO  W3JAraeT|oTBET, oOHapyKMBAeT 3HaHUE|0OOHAPYKUBACT
W3YYCHHBIH MaTepUaIL,|yAOBICTBOPSAIOMUN U MMOHMMAaHHE|He3HAHHE OobIIIeH
naét NPaBUIBHOE|TEM JK€ TPEOOBAHUSIM, OCHOBHBIX ITOJIOKEHHUH|UACTH
OTIpeIeIICHHOE 910 U JUIS Oamna «1»,|maHHOU TeMBbI, HO: COOTBETCTBYIOIIETO
IKOHOMHYECKUX HO gJomyckaer  1-2|1) wu3maraeT marepuan|pasfena  H3y4aeMoro
TIOHSTHI; OIIMOKHM, KOTOPBIE CaM|HETIOJIHO M JIONyCKaeT|MaTepuayia, JOIMycKaeT
2) 0OHapyXKMBAET|)KE HMCHPABIACT, U 1-2|HETOUHOCTH B|OIITUOKHN B
MOHUMAaHWE MaTepHualia, He109ETa B|OTIPEICIICHUH TTOHSTHIA; |(pOPMYITUPOBKE.

MOXET 000CHOBATH|[TOCIIEIOBATEIBHOCTH 1|2) HE yMeeT
CBOM CYXKICHUSL, |SI36IKOBOM JIOCTaTOYHO TIIyOOKO U
NPUMEHHUTh 3HaHHS Ha|oQOpMICHUN JI0Ka3aTeIbHO
NPAaKTHKE,  MPUBECTHU|U3TIAraeMoro. 000CHOBAThH CBOHU
HEOOXOTUMbIE CYXKICHUSI M TIPHUBECTH
IPUMEPBI HE TOJIBKO T10 CBOM MPUMEDHI;
y4eOHHKY, HO u 3) wW3maraetT MaTepua
CaMOCTOSITENTEHO HETOCJIEJIOBATEIbHO U
COCTaBJICHHBIC; JIOMTyCKAaeT OIIMOKU B
3) wu3maraet marepuai SI3BIKOBOM
NOCJIEIOBATEIBHO U odopmieHnn
NPaBWILHO C TOYKHU U3J1araemMoro.

3peHHS HOPM

JUTEPATYPHOTO SI3BIKA.

Bbamner «1», «2», «3» MOT'YT BBICTABJISAATBCA HEC TOJIBKO 3a eI[I/IHOBpCMeHHHﬁ OTBCT, HO U 34
paCCpeI[OTO‘ICHHHﬁ BO BpPEMCHH, T.C. 3a CYMMY OTBCTOB, HAHHBIX Ha MPOTAXKCHUU 3aHATUS.
HA4YHCJIAAOTCA B 3aBUCHUMOCTH OT CIIOXXHOCTH 3aJaHHA.

5.2. OueHoYHble MaTepHaJbl JJISI CAMOCTOSITeIbLHOH pPadoThl oOyudarouierocss (THNOBBIE
3a1a4m)
PaGouas mporpamma mpemycMaTpuBaeT MPOBEACHHUE JICKIIMOHHBIX, JabOPaTOPHBIX
3aHIATHUN, a TAK)KE CaMOCTOATENbHYIO0 paboTy obyuatouuxca. B ®T'BOY BO KBI'Y neiictByer
O0aIbHO-PEUTUHTOBAasE ~ CHUCTEMa  OLEHKH  Y4Y€OHBIX  JOCTI)KCHHUH  OOydYalommxcs 10



00pa3oBaTeNbHBIM MPOrpaMMaM, Pealn3yeMbIM Ha OCHOBAaHUH (efepabHBIX TOCYJapCTBEHHbBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB. balNTbHO-PEUTHHTOBasI CHCTEMa OIICHKU 3HAHUH SBISICTCS OJTHOU
N3 COCTaBJIIOINHUX CHUCTCMbI YIPABJICHUA KAa4YCCTBOM O6p330BaTCHBHOﬁ ACATCIIBHOCTHU B
YHUBEPCUTETE.

5.2.1. IlepeyeHb BONPOCOB MO AUCHHUILIMHE /IJIS CAMOCTOSITEILHOI0 U3y4YeHUsl

Nogakown

9.

10.
11.

12.
13.

[TpuMepbl MPUKITATHBIX 3a/1a4 U UX TUIBL: KiIaccu(UKalus, perpeccus, paH>kKUpOBaHUe,
KJIacTepU3alys, IOUCK CTPYKTYPhI B JAHHBIX.

MaremaTnueckas CTaTUCTHKA U aHAJIU3 IaHHBIX.

OneHuBaHuE MapaMeTPOB PaCHpPEIeICHHMH.

MeToa MakCUMaJIbHOTO MIPABIOTIOA00US.

[Tpumep MCHOIB30BaHUS: aHAJIN3 TEKCTOB M HAUBHbBIN 0alieCOBCKUIN KIacCU(PHUKATOP.
[Tpobnema nepeoOyuenus. Perynsapuszarus.

OneHKy MPUHAICKHOCTH KiaccaM: Turomaan o kpussiMu. AUC-ROC, AUC-PRC, ux
CBOMCTBA.

[TonsiTue cmemeHuss u paszdpoca (WUIIOCTpalus Ha NPUMEpPE JMHEHHBIX METOJ0B U
pelIaoIUX IEPEBLEB).

YMeHblIeHHE pa3dpoca ¢ MOMOIIBI0 YCPEIHEHHUS.

Cayuaiinslii iec. Ouenka out-0f-bag.

HecbanancupoBanHble BBIOOpKU: MpoOJeMbl U MeToAbl OOphObI. 3amaua oTOOpa
IIPU3HAKOB, IPUMEPHI MOAXOA0B.

Anroput™m AnpHopH.

OneHka KauecTBa KJI1acTepU3aluy.

5.2.2. Tunossble 3a1aHNus LIS JIAa0OPATOPHBIX PadoT (KOHTPOJHMPYeMble KOMIIETeHIMHU
OIIK-1)

1.

ABTOMaTHUECKOE pa3OUeHHE PJIEMEHTOB HEKOTOPOTO MHOKECTBA (0OOBEKTHI, TAHHBIC,
BEKTOPA XapaKTEPUCTHK) HA TPYIIBI IO MPUHIIUITY CXO0KECTH:

KJIaCTepU3aIIHsI
KIaccuuKanus
HUHTEPIIOJISIIHS
MOTYJISIIIHS

Otanbl 00y4eHMsl B IPaBUILHOM HOPSIKE

a.COop MaHHBIX;

b.IToaroroBka naHHBIX (PUIBTPAIUS, JOTIOTHEHHE, KOJUPOBAHHE);

c.IloctanoBKa 3a7aun aHANIN3A,

d.ITon6Gop mapamMeTpoB MOJIEIH U AJITOPUTMA O0YUEHUS;

e.Be10op Mozenu (anroputMa aHaiu3a IaHHBIX ),

f.O0y4enne Mozenu (aBTOMaTHYECKUI TIOMCK OCTAIBHBIX MTAPaMETPOB MOEIIH);
g.AHanu3 KayecTBa 00y4YEeHHUs, €CIM HEeYAOBIECTBOPUTENBHBIN epexo Ha 1. 5 wiu 1. 4;
h.AHanu3 BBISIBICHHBIX 3aKOHOMEPHOCTEH, €CITM HEY IOBJIETBOPUTEIBHBIN Iepexo/] Ha 11.
1, 4 uim 5.

c,a,b,e,d,f,gh
a,b,c,d,e,f,gh
b,c,a,efh,g,d

HCT MMPAaBUJIBHOI'O OTBCTA



4.

Knaccudukanus merogo Data Mining mmo 3agayam

3aa4u KiIacCu(UKAIK U KIaCTepU3aLuU
3a/1a4y POTHO3UPOBAHUS

1,2

HET BEPHOT'O

Pacrionoxkute B TPaBUIBHOM TOPSAAKE YPOBHU COBPEMEHHOW HH(DOPMAIIMOHHO-
AHAIIUTUYECKOU CUCTEMBI

a.M3BJIeUYCHUE, MpeoOpa3oBaHue U 3arpy3Ka JaHHBIX
b.cO6op u nepBuuHas 0OpabOTKa TaHHBIX
C.CKJIaIMPOBaHUE JAHHBIX

d.aHanu3 naHHBIX

€.IpeJICTaBJICHNE JAHHBIX B BUTPUHAX JAHHBIX
f.Web-nopran:

- ab.c,def

- bcafde

- ac,bfed

+ byacedf

5. Knaccudukanus MOXeT ObITh:

+ OpmHOMEpHOH (110 OTHOMY IIPHU3HAKY )

— Komepnoit

+ MHoromepHoii (110 1ByM H 0oJiee IpHU3HAKaM)

— BnaymuuBoi

6. BriOepure BepHBIC YTBEPIKICHUS:

+ Monens XpaHeHus: 1 00paOOTKH JAaHHBIX B TPAJAUIIMOHHON 0a3e JaHHBIX - BEPTUKAIbHAS

MOJIETIb.

— Mogens xpaneHust 1 00pabOTKU TaHHBIX B 6a3€ OOJBIINX JaHHBIX - BEPTHKAIbHASI MOJIENb

— Monenb xpaneHus 1 00pabOTKU TaHHBIX B TPAIUIIMOHHON 0a3e JAHHBIX - TOPU30HTATbHAS
MOJIETTh

+ Mogenp xpaneHus U oOpabOTKM JaHHBIX B 0a3e OONBIIMX JAHHBIX - TOPU3OHTAIbHAS

MOJIETh

7. BriGepute BepHbIE YTBEPIKICHUS:

— JlaHHbIe B TpaAMIIMOHHOW 0a3e TaHHBIX CTPYKTYypPUPOBAHBI.

— JlanHbIi1 B 6a3e OONBIINX JaHHBIX CTPYKTYPUPOBAHBI

— JlaHHbIE B TPaIUIIMOHHON 0a3e JaHHBIX OTYCTPYKTYPHUPOBAHBI MIIK HECTPYKTYPUPOBAHBI

— JlanHble B 6a3e OOJBINX JAHHBIX MOJYCTPYKTYPHUPOBAHBI HITH HECTPYKTYPUPOBAHBI

8. Kaxkue u3 anropuTMOB OTHOCSATCS K aJITOPUTMaM KJIaCTCPU3AIINU:

+ MeTton OaMKaMIIero coceaa

MuHUMaIIbHOE MOKPBIBAIOIIEE AEPEBO
k-Means anroputm



— [T'eHeTHM4eckue anropuTMbl
9. Ilenm knactepusanuu

— IIOHUMAaHHE JAHHBIX IIyTEM BBIABICHUS KJIIACTEPHOU CTPYKTYPbI
—  C)KaTue JaHHBIX

— 00HapyXeHHEe HOBU3HBI
+ 1-3

10. [Ipouecc mpeBpalleHus JaHHBIX B 3HAHUS, & 3HAHUW B JEHCTBUS OU3HEca JJIsl TTOTY4YSHUS
BBITOJIBI. SIBISIETCS JEATEIHLHOCTHIO KOHEYHOTO IT0JIh30BATEls, KOTOPYHO OOJIETYaroT
pa3iNyHble AHAIUTUYECKUE M TPYMIOBBIE WHCTPYMEHTHl M MPHIOXKEHHUS, a TaKKe
nH(DpaCcTPyKTypa XpaHWINIIA JaHHBIX:

+ Business Intelligence
— CB0OOIHBIN MOUCK

— AHanu3 UCKITIOYEHUHN
—  Knaccudukanms

5.3.@opmbI 1 coep:kaHne py0e:KHOTO KOHTPOJISI

PyOexHplii ¥ OPOMEXKYTOUHBIH KOHTPOJIb OCBOEHHS CTYAEHTOM  JUCIHUILIMHBI
OCYIIECTBIIETCS B paMKax OajulbHO-peUTHHIOoBON cucteMbl. Pacmpenenenue 0amioB B
COOTBETCTBUHU C JeicTBytomuM [lomokeHneM o0 OauIbHO-PEUTHHIOBOM CHCTEME OIICHKHU
ycneBaemoctu ctynenToB KBI'Y npuseneno B rabnuiie 7.

Tabnuuya 7. Pacnpedenenue d6annoe

No Komnoxsuym | JIabopartopusriit | [Tocemaemocts | Tectupoanue | Utoro
PEUTHUHIOBOM [PaKTUKyM
TOYKHU
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24
Taonuya 8. Kpumepuu oyenku
Bua meponpusitus Kputepuu onenku banibl
KonnokBuyM (YCTHBIN | - ICHOCTB, YETKOCTh U JOKA3aTEIbHOCTH U3JI0KEHUS 0-21
OTIPOC IO TEME) OTBETOB Ha BOIPOCHI;
- BJIaICHHUE CIEI[MaIbHBIMU TEPMUHAMY;
- CHCTEMHOCTb 3HAHHM 10 TeMaTHKE
JlaGopatopHoe - IOHUMAaHME 11U U 3a]1a4 padOoThI 0-24
3aHATHE - BBITIOJTHEHHE 33/1aHUi U 00paboTKa pe3ynbTaToB
- OTYET U 3aIIuTa JJabopaTOpHOM paboThI
KomnerorepHoe Pesynbrarel TeCTUpOBaHUSA 0-15
TECTUPOBAHUE TIO KonmuectBo 6amioB = 5xn, n - 707151 TECTOB 1O TEME C
paznenam MpaBUJILHBIMU OTBETAMM.
JUCIUIIMHBI
[Tocemenue 3ausTtuii | [Ipu Tpex u Gonee npormyckax 3aHATHIA €3 0-10
YBXUTEIbHOW MPUUKHBI 0aJlIbl aHHYJIUPYIOTCSI.
3auer SICHOCTh, YETKOCTh U T0KA3aTEIbHOCTh N3JI0KECHUS 0-30




OTBETOB Ha BOTPOCHI,

- BJIQJICHHUE CTICIIUATBHBIMU TCPMUHAMH,

- CHCTEMHOCTD 3HAHUH 110 TEMATHKE TUCIUILINHEI B
1[EJIOM.

HTorosas orieHKa 0-100

JK3aMeHalMOHHbIE BOMPOCHI (KOHTPopyemble komneTenuu OIK-1)

IIpuMepHBIii IIepeYeHb BOIIPOCOB K DK3aMEHY:

1. OcHoBHBIE MOHATHS MAITUHHOTO 00y4YeHus. OCHOBHBIEC TOCTAaHOBKH 3a1a4. [Ipumepsr
IPUKJIAJHBIX 3a7a4.

2. JluneitHsle mpocTpaHcTBa. BekTopsl n MaTpuilsl. JInHeitHas He3aBuCUMOCTh. OOpaTHas
MaTpH1a.

3. IlpousBoanas u rpagueHT GyHKUUU. ['paiueHTHbIN ciyck. Boimykibie GyHKIUH.
4. Cnyyvaiinbie BeUYuHBI. [J{UCKpeTHBIE U HENMPEPhIBHEIE pacnpeaeneHus. [lpumepsr.
5. OrmeHuBaHKe MapaMeTPOB paCHpeIeICHUH, METOJ MAKCUMAJIBHOTO TPaBIOMO00uSI.

byrcrpanmnuHr.

6. JluneitHble MeTOBI KiIacCUUKALIUU U perpeccuu: GyHKIIMOHAIbI Ka4yeCTBa, METOIbI

HACTPOIKHU, 0COOEHHOCTH TPUMEHEHHS.

MeTpuku KauecTBa alrOPUTM PErpeccuu U KiaccuuKaiym.

8. OuenuBanue kauecTBa aaropuTMoB. OTI0kKEHHAs BBIOOPKa, ee HegocTaTk. OneHka
MOJIHOTO CKOJIb3AIIero KouTposa. Kpocc-Banunanus. Leave-one-out.

9. JepeBbs periernii. MeTOIbI TOCTPOCHUS NepeBbeB. VX perymispusarmsi.

10. Komno3uniuu anroputMoB. PasnojkeHue ook Ha CMEIeHre U pa3opoc.

11. Cnyyaiinslii ec, ero 0cOOEHHOCTH.

12. MeTobl MOMCKa BEIOPOCOB B JaHHBIX. METO bl BOCCTAHOBJIEHHUSI MPOITYCKOB B JIAHHBIX.

13. PaboTa ¢ HecOalaHCHPOBAHHBIMU BBIOOPKAMH.

14. 3apaya ananuza notpeduTenbckoil kop3unsl. [loanepxka u 10cToBEpHOCTH. YacThle,
3aMKHYTbIE 1 MAKCUMAJIbHBIE YaCThIE MHOXKECTBA. AJITOPUTM ATIPUOPH.

15. 3agava knacrepusaruu. AnroputMm K-Means. OnieHKH KadecTBa KiiacTepu3aliy.

~

Kputepun ¢popmMupoBanusi O1eHOK MO MPOMEKYTOYHOM aTTeCTAIUMN

«Otmuanoy (30 6a/UT0B) — OMYYaoT 00yYaroIIHecs, KOTOpbIe CBOOOHO OPUEHTUPYIOTCS
B MaTepuase U oTBeuaroT 6e3 3aTpyaHeHnit. OOy4daromuics cnoco6eH K BHITTOTHEHUIO CII0KHBIX
3aJlaHui, TOCTAaHOBKE IIeJICH 1 BRIOOPE My Tel nX peain3anun. PaboTa BRIMOTHEHA MTOTHOCTHIO 0e3
ommoOok, pemeno 100% 3amay;

«Xopormo» (20 G6amnoB) — monydaroT OOydYaromuecs, KOTOpPbleé OTHOCHUTENHHO IOJHO
OPUEHTHUPYIOTCS B Marepualie, OTBEUYAIOT 0€3 3aTpyJHEHHWH, JOMYyCKAIT HE3HAYUTEIHHOE
KOTM4YecTBO OmMOoK. OOydaromuics CrnocoOeH K BBIMTOIHEHUIO CIOXKHBIX 3amaHuil. Pabora
BBITIOJTHEHA TTOTHOCTHIO, HO UMEIOTCS He 0oiee 0fHOM Herpy0oit OMMOKH U OTHOTO HEJI0YETa, HEe
Oonee Tpex HemodeToB. JlomyckaroTcss HE3HAYUTENbHbIE HETOYHOCTH TpPHU pPEIICHUU 3ajad,
pemeno 70% 3anay;

«YnosnerBopurenbHo» (15 OamnoB) — momy4aroT oOydaromuecs, y KOTOPBIX
HEJ0CTATOYHO BBICOK YPOBEHb BIIAJICHUS MaTepwalioM. B Tmpollecce OTBeTa Ha IK3aMCHE
JOTTYCKAIOTCS OMMUOKU U 3aTPYyIHEHHSI MPU H3NOkKEeHUH Marepuana. OOydaromuics mpaBHiIbHO
BBITNIOJIHWI HE MeHee 2/3 Bcell paboThl WM TOMYCTWI He Oosee oAHOM rpy0oil omuOKy U IBYX
HEJ0YeTOB, He OoJee OaHOU rpyOol M omHON HerpyOoil ommbOku, He Ooyiee TpexX HErpyObIX
omuOO0K, 0THOM HerpyOoit. O0yuaromuiics 3aTpyaHIETCS ¢ MPAaBUIIBHON OLIEHKOM MTPEITT0KEHHOM
3a/1aud, JaeT HEMOJHBIN OTBET, pemeHo 55% 3anay;

«HeynosnerBopurensHo» (0 6amioB) — moidydaroT oOydaroniuecs, KOTOpbie JTOMyCKalT
3HAUUTENbHBIE OMUOKK. OOydarommuiics WMeeT UMb HadajdbHYI CTEIEeHb OPHEHTAIMU B
Mmatepuasne. B pabore umcino ommOOK M HEIOYETOB MPEBBICHIIO HOPMY [UIsl OLUEHKHA 3 WU



NpaBWIBHO BBIIOJHEHO MeHee 2/3 Bceld paborel. OOydaromuiics IaeT HEBEpHYIO OICHKY
cuTyanuu, pemeHo mesee 50% 3aaau.

Kpumepuu oyenku kauecmea 0c60eHUA OUCYUNTIUHBL

MaxkcumansHast cymma (100 GansoB), Habupaemas CTYASHTOM MO AUCLUIUINHE, BKIIOYAET
JIBE COCTaBJISIOLINE:

— IepBas COCTaBJAIONIas — OLIEHKAa pEeryJiipHOCTH, CBOEBPEMEHHOCTH M KauecTBa
BBITIOJIHEHHS CTYJIEHTOM Y4eOHOW palOoThl MO HM3YYCHHIO IUCIMIUIMHBI B TEYCHHE MEpUOa
W3YUYEeHUS TUCIUIIIMHBI (CEMECTpa, WM HECKOJIBKUX CeMeCTpPOoB) (cymMMma — He Oosiee 70 6asioB).
Babl, xapakTepu3yomuye ycreBaeMoCTh CTyICHTA 110 AUCIUILIMHE, HAOUPAIOTCS UM B TEUCHHE
BCEro nepuojaa o0y4eHusl 3a U3yueHUe OTACIbHBIX TEM U BBHIIIOJHEHUE OTAEIbHBIX BUAOB PadoT.

— BTOpasi COCTABJIAIONIAS — OLEHKA 3HAHUHN CTYJEHTA IO pe3yJibTaTaM MpPOMEKYTOUYHOM
artecranuu (e 6onee 30 GamoB).

Kputepuem ouenku ypoBHS CPOPMUPOBAHHOCTH KOMIETEHLUUH B paMKax ydeOHO
JUCLIUTUIMHBI SIBISIETCS DK3aMEH.

6. MeToguueckue MaTepuaJbl, onpeae/sioniyue Npoueaypbl OeHNBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH

OO0muit Oannm Tekymero M pyOeKHOro KOHTPOJS CKJIQABIBACTCS U3  CICIYIONINX
cocTaBysOmMuX (mpuiokenue 2). Kpurepuem oneHkr ypoBHS ¢hOPMUPOBAHHOCTH KOMIIETEHITAN
B paMKax yd4eOHOW NUCUUIUTMHBI B | cemecTpe sBiseTcs 3K3aMeH. L[enbio MmpoMeKyTOUHBIX
aTTeCTallMi 10 TUCIUTIIIMHE SBJISETCS OIICHKA KaueCTBA OCBOCHHMSI TUCIUTIIMHBI 00YYarOITUMUCS.
TunoBble 3ananusi, obecneunBatonme ¢opmupoBanue kommereHiuu OIIK-1 mpencrarieHsl B
Tabsuize 9.

Taonuya 9. Pezynomamot océoenus yueoOHou OUCyUnIUHnbL, nOOJIeHcauiue nposepke

SHAaHUA i1 pCHICHUSA
HCCTAHIAPTHBIX 3a/ay,

Pezynomamut
obyuenun OcHnoenvie nokazamenu oyeHKu Buo ouenounozo
pe3ynbmamog o0yuenusn Mmamepuana
(Kkomnemenuyuu)

OIIK-1. CriocobeH |a) 3HATh: O1LEeHOYHBIE

CaMOCTOSITENIEHO — OCHOBHEBIE TIOHSATHS | MATEPUAITBI TSt

npruoOpeTaTh, HCKYCCTBEHHOT'O MHTEJUIEKTA, | CAMOCTOSITEIbHOM

pa3BUBaTh U NPUMEHSATH uH(OpPMAIIMOHHBIC MOJICNN 3HaHUM; |paboTel (pa3gen 5.1);

MaTeMaTU4EeCKHUe, — METOAbl IOCTPOEHHUs MOJeNeld U |TeCTOBbIE 3aJJaHusA

€CTECTBEHHOHAYYHBIE, UACHTU(DUKAIIY UcCcleyeMbIX | (pa3aen 5.2.3);

COLIMAJIBHO- IPOLIECCOB, ABJICHUNA U OOBEKTOB;  |3K3aMEHAI[MOHHBIE

HKOHOMHUYECKHE u —  METOJIbI u aJITOPUTMBI | BOITPOCHI (pazzaen 5.3)

npogeccuoHaIbHbIE IUIAHUPOBaHUSL ~ M3MEpPEeHHH U

UCIBITaHUH, a TaKkke 00pabOTKU UX
Pe3yJIbTATOB U OLEHKU UX KayecTBa.

B TOM 4YHUCJIE B HOBOI1|0) yMETh:

WM HE3HAKOMOU cpere — pa3pabaTeiBaTh M HCIOJH30BAThH

u B CHUCTEMBI OMUCAHUSA U YIPaBICHUS

MEXIUCHUTUTHHAPHOM MIPOU3BOJCTBEHHBIMU JAHHBIMU;

KOHTEKCTE; — TMPUMEHSTh ¢busuKo-
MaTeMaTHYeCKHEe  METOAbl  IpHU

MOJIETUPOBAHUU 33/a4 B 00JaCTH
aBTOMAaTH3allUd TEXHOJOTUYECKUX
IIPOLIECCOB U MTPOU3BOJICTB;

(dbopMHpOBaTh IJIAHBI U3MEPEHUH U
UCIBITAaHUI JUISI pa3IMyYHbIX




HU3MCPUTCIIbHBIX u
SKCIICPUMCHTAJIBHBIX 3aaa4 n

o0pabaTtbIBaTh IIOJTy4YEHHBIE
pe3ynbTaThl €  HMCIOJIb30BaHHEM
aJITOPUTMOB, aJIeKBaTHBIX

c(hOpPMHUPOBAHHBIM ILJIAHAM.
B) UMETb HaBBIKU:
—  MOJEIUPOBAHUS IPOLIECCOB
YIPaBJICHUS] CUCTEM;
— UCHONB30BaHUS  MPUKIAJHBIX

poIesyp, peaTU3yIOIUX
npaBuia 00pabOTKH TaHHBIX;

— TIOCTPOEHUs MoJenen U
peleHusi KOHKPETHBIX 3a/lady B
obmactu aBTOMATH3AINH
TEXHOJIOTUYECKUX TPOILIECCOB U
IPOU3BO/ICTB.

7. YueOHO-MeTOAMYECKOE o0ecneyeHre JUCIUIITUHBI

7.1. OcHoBHas1 UTEpPaTYpa
1. Mohammed J. Zaki, Wagner Meira Jr. Data Mining and Analysis. Fundamental Concepts
and Algorithms. Cambridge University Press, 2014
(http://www.dataminingbook.info/pmwiki.php/Main/BookDownload)
2. Boris Mirkin. Core Concepts in Data Analysis: Summarization, Correlation, Visualization.
2010 (http://www.hse.ru/data/2010/10/14/1223126254/Mirkin_All.pdf)

7.2. lonoJIHUTEIbHAS JTUTEPaTypa
1. Boyd, Vandenberghe. Convex Optimization (http://stanford.edu/~boyd/cvxbook/)
2. Dekking, F.M., Kraaikamp, C., Lopuhai, H.P., Meester, L.E., A Modern Introduction to
Probability and Statistics (http://www.ewi.tudelft.nl/index.php?id=50508 u
http://www.springer.com/gp/book/9781852338961)

7.3. UuTepHeT-pecypehbl
1. NopTan http://www.machinelearning.ru
2. http://wwwe.intuit.ru/studies/courses/676/532/info
3. http://sharedlib.ru/index.php/informatika/97-xemdi-a-taxa-vvedenie-v-issledovanie -
operaczij.html
4. http://www.aup.ru/books/m157/2_4.htm

7.3.1. UnpopManiuOHHO-CIIPABOYHbIE CHCTEMbI
1. MaremaTtrueckas 6udmuoreka - https://math.ru/lib/
2. Tabmuia MaTeMaTUYeCKUX CHMBOJIOB
https://ru.wikipedia.org/wiki/Tabnuna mareMaTH4ecKHX CHUMBOJIOB
CrnpaBOYHHK 1O TIPUKJIAAHON Matematuke — http://www.pm298.ru/
4. CrnoBapu u DHuukiIoneauu - http://endic.ru/

w

7.3.2. TIpodeccuoHalbHbIe 6a3bI JAHHBIX
1. MatemaTryeckoe 6ropo — https://www.matburo.ru/sites.php
2. Ounaita-kanpKysatopsl — http://www.matem96.ru/kalkulator.shtmi
3. Pemrenue 3ama4 auHEHHOTO MporpammupoBanus — http://www.math-pr.com/zlp_1.php

7.4. MeToanuyeckue yKa3aHusi K J1a00paTOPHbIM 3aHATUSAM


http://www.dataminingbook.info/pmwiki.php/Main/BookDownload
http://www.machinelearning.ru/

1. Mohammed J. Zaki, Wagner Meira Jr. Data Mining and Analysis. Fundamental Concepts
and Algorithms. Cambridge University Press, 2014
(http://www.dataminingbook.info/pmwiki.php/Main/BookDownload)

7.5. MeTonnueckue yKa3aHus 110 MPOBeAeHUIO Y4eOHBIX 3aHATHI

VYyebHas paboTa 1Mo AUCHUILIMHE COCTOUT U3 KOHTAKTHOM paOOoThI (JICKIMH, TPAKTUIECKUE
3aHATHUSI) U CAMOCTOATENBbHON palOoThl. JloJisi KOHTaKTHOM y4eOHOW paboThl B 00IeM oObneMe
BPEMEHH, OTBEJICHHOM JIJIsl U3yUeHUs JUCHUIUINHBI, cocTaBisieT 51 % (B TOM 4uclie JIeKIIMOHHBIX
sarstaid — 30,6%, npakTudeckux 3aHstaid — 20,4%), 101 camocTosTeNbHOM paboTel — 49 %.
CooTHoIIeHHE TEKIIMOHHBIX, CEMHUHAPCKUX, TA0OPATOPHBIX M MPAKTHUECKUX 3aHATUN K O0IIeMy
KOJIMYECTBY YaCOB COOTBETCTBYET yUeOHOMY IUIaHY HAlpaBICHHUS.

Jlist MOATOTOBKHM K MPAKTHUECKUM 3aHSATHSIM HEOOXOAMMO PAcCMOTPETh KOHTPOJBHBIE
BOIPOCHI, MpPH HEOOXOAUMOCTH OOpaTUTBhCS K PEKOMEHAYEeMOM JuTeparype, 3alucarb
HEMOHATHBIE MOMEHTBI B BOIPOCAX I ySICHEHHSI UX Ha MPEACTOSIIEM 3aHITHH.

Memoouueckue peKomenOauuu nO U3y4eHUuI0 OUCYUNTIUHDL

[Ipuctynas Kk W3y4eHUIO AUCIUIUIMHBI, 00ydYaromeMycs HE0OXOAMMO O3HAKOMHUTBHCS C
TEMaTUYECKHM IUIAHOM 3aHSATHH, COIUCKOM PEKOMEHIOBAaHHOW yueOHOU nuTeparypbl. Cremyer
VSICHUTD TIOCJIEIOBATEILHOCTh BBITIOJHEHUS WHIUBHUAYaJbHBIX y4Y€OHBIX 3aJaHUi, 3aHECTH B
CBOIO pabouyro TeTpaab TEMbl M CPOKH MPOBEACHUS CEMHUHAPOB, HAMHCAHUA YYEOHBIX U
TBOpYECKUX paboT. [IpM u3ydeHWH AUCHUIUIMHBI OOYYAIOIIMECS BBIOIHIIOT CICAYIOIINE
3a/laHusl: U3y4aloT PEKOMEHOBAaHHYIO YUEeOHYI0 U HAYYHYIO JUTEpaTypy; MUIIYT KOHTPOJIbHBIC
paboThl, TOTOBAT JOKJIaAbl M COOOIICHUS K TPAKTHYCCKUM 3aHATHSIM; BBIMOJTHSIIOT
CaMOCTOSITENIbHBIE TBOPYECKHE PA0OOTHI, YYaCTBYIOT B BBIMOJTHEHHM MPAKTUYECKUX 3aJaHUM.
YpoBeHb u riayOuHa yCBOSHUS AUCIUIUIMHBI 3aBUCSAT OT aKTUBHOM W CUCTEMATHYECKON padOThI
Ha JIEKIUSX, U3YUYEHUs] PEKOMEH/I0BAHHOMU JINTEPATYPbI, BHITOJIHEHUS! KOHTPOJIbHBIX MMCbMEHHBIX
3aJaHui

Kypc u3ydaercss Ha JeKIUSX, CEMUHApax, MPU CaMOCTOSITENIbHOW W HMHJIWBHUAYaJIbHOMN
pabote oOyuarommxcsa. OOydJaroniuiicss JUisi TIOJIHOTO OCBOSHHS MaTepuajia JOJDKEH He
MPOIMYCKATh 3aHITHSI U AKTUBHO y4aCTBOBATh B y4eOHOM Mporiecce. JISKIIUU BKITFOYAI0T BCE TEMBI
¥ OCHOBHBIE BOIIPOCHI TEOPHH W MPAKTHKU cTpaxoBaHus. s MakcumanbHOU 3¢ (EKTHBHOCTH
U3y4YeHHUS HEOOXOIMMO TOCTOSSHHO BECTH KOHCIEKT JIeKIUW, 3HaTh PEKOMEHIYEeMYIO
MpernoiaBaTesieM JINTepaTypy, MO3BOJISIONIYIO JOTIOJHUTh 3HAHUS M JIy4YIllEe TMOJATOTOBUTHCA K
CEMUHAPCKUM 3aHATUSIM.

B cooTrBercTBHM ¢ y4YeOHBIM IIJTAHOM Ha KaXAYK TEMY BBIJIEICHO HEOOXOIUMOE
KOJIMYECTBO YaCOB MIPAKTUYECKUX 3aHATUN, KOTOPbIE MPOBOISATCS B COOTBETCTBUU C BOMPOCAMHU,
PEKOMEHIOBAaHHBIMU K M3YUYEHHIO 10 OnpeeIeHHbIM TeMaM. O0yJaroniuecs: JOKHBI PETYIISIPHO
TOTOBUTHCS K CEMUHAPCKUM 3aHATHIM U Y4aCTBOBATh B 00CYKIeHUH BOnpocoB. [Ipu moaroroske
K 3aHATHSIM CJIEyeT PyKOBOACTBOBATHCS KOHCTIEKTOM JIEKITHI M PEKOMEHIOBAHHOM JTUTEPATYPOM.
TemaTnueckuid TUIaH JUCHUIUIMHBI, y4eOHO-METOJUYECKHE MaTepHalbl, a TaKXKe CIHUCOK
PEKOMEHIOBAaHHOM JINTEpATyphl IPUBEACHBI B paboueii mporpaMmme

B xome wu3ydeHus AMCHUIUIMHBI OOYYaIOIUICS HMEET BO3MOXXHOCTh IOATOTOBHUTH
pedepar no BEIOpaHHOU U3 MpeIoKeHHOTo B Paboueii mporpamme cniucka Teme. BeICTyTieHHE
C JOKJIaIoM mo pedepaTy B rpymnme MpoBOAUTCS B GopMme Mpe3eHTAlUU C HUCIOIb30BAHUEM
MYJbTUMEAUNHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCREKMOM 60 6peM NPOGEOEHUA IeKUUU
B mporiecce neKIMOHHBIX 3aHATUHN 11e1eCO00Pa3HO KOHCTIEKTUPOBATh YUeOHBIN MaTepUal.
Jnst 3TOTO WMCMONB3YIOTCS OOIIMEe W yTBEPAMBIIMECS B TMPAKTUKE IMpaBuUiia, U TPUEMBI
KOHCIIEKTUPOBAHUS JICKIIHI1:
KoncnektupoBanue JNEKIUNA BENETCA B CHCIHAIBHO OTBEACHHOM IJIsi ATOTO TETpaju,
KOKIBIA JUCT KOTOPOM JOJDKEH WMETh TMOJsl, Ha KOTOPBIX JENaloTcs TMOMETKA W3



PEKOMEHJIOBAHHOW JIMTEPATYPHI, JOMOJHSIOIIKE MaTepuall MPOCIYLIAHHON JIEKIUH, a TaKxkKe
MOTYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TOTOKECHHH.

[enecooOpa3Ho 3aMUCHIBATh TEMY U IUJIaH JICKIHA, PEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu paszenioB JIEKIUU JIOJDKHBI MMETh 3arojIOBKH, IMOJA3arojOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUSI Pa3EioB, BBIBOJOB, ONPEIEICHHI, OCHOBHBIX UJEH MOYKHO UCIIOJIb30BaTh LIBETHBIE
KapaHaaiu 1 (omMacTepsl.

HasBanHble B JICKIIUU CCHUIKM HA IEPBOMCTOYHUKU HAJI0 MIOMETHTH HA MOJISIX, YTOOBI IPH
CaMOCTOSITENIbHON paboTe HaliTM W BHOUCaTh HMX. B KOHCHIEKTE [OCIOBHO 3alKCHIBAIOTCS
OTIpeNIeJICHUs] TOHATHH, Kateropuid W 3akoHOB. OcTallbHOE JOJDKHO OBITH 3alMCaHO CBOMMU
CJIOBaMH.

Kaxnomy cTyaeHTy Heo0X01uMo BbIpaboTaTh M UCHOIB30BATh JAOIYCTUMBIE COKPAIICHHUS
Haubosee pacIpOCTPAaHEHHBIX TEPMUHOB U MOHSITHIA.

Memoouueckue pekomenoayuu no NOO20mMoEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnyeckne (CeMHHApCKHWe) 3aHATHSA — COCTaBHAasg dYacTh Y4YeOHOro Imporecca,
rpynmnoBas ¢gopMmMa 3aHATUH TpU aKTUBHOM YYacTUU CTyJneHTOB. [IpakTudeckue 3aHATHUS
CIOCOOCTBYIOT yTIyOJIEHHOMY W3YYEHHIO HauOoJiee CIOKHBIX MPOOJeM HAyKH U CIIyXKaT
OCHOBHOHM (OpMOH TOJBEIEHUSI HMTOTOB CAMOCTOSTENIbHON paboThl oOyuarommxcs. Llenbro
NPaKTUYECKUX 3aHATHH SBISIETCS YITyOJIeHWE W 3aKpeIUieHHEe TEOPEeTHYECKUX 3HAHHIA,
HOJYYEHHBIX 00YYarOIIUMHUCS Ha JEKIHIX U B MPOLIECCE CAMOCTOSTEIBHOI0 U3yUeHHs y4eOHOro
MmaTepuaa, a, cJIeI0oBaTelIbHo, (OpMUPOBaHKE y HUX ONPEACICHHBIX YMEHHUA U HABBIKOB.

B Xxo/1e NOATrOTOBKY K CEMUHAPCKOMY 3aHATHIO HEO0X0AUMO IPOYUTATh KOHCTIEKT JIEKIUH,
U3yYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMHUTHCS C JIOMOJHUTEIBHON JUTEPATypPOid, BBHITIOTHUTH
BBIJJaHHbIC TIpenojaBaTeleM MpakTHueckue 3anaHus. Ilpu 3TOM yuecTb peKOMeHIAINH
npernoaBaTelns U TpeboBaHus MporpaMmbl. JlopabaTeBaTh CBOIM KOHCIEKT JICKIIUH, JIeas B HEM
COOTBETCTBYIOIME 3aIUCH U3 IUTEPATYPHI.

XKenatenpHO PY MOATOTOBKE K MPAKTHYECKUM 3aHATHUSM I10 JUCIUTUTHHE OJHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO HCTOUHUKOB, PACKPBIBAIOIINX 3aaHHBIE BOTIPOCHI.

Ha mnpakTtudeckux 3aHATHAX OOyYaroIIUMecss y4aTcsi TPaMOTHO H3JaraTh IMPOOJIEMBI,
CBOOOJTHO BBICKa3bIBaTh CBOM MBICIIU H CY’KICHHUS, PACCMATPUBAIOT CUTYAIMH, CIIOCOOCTBYIOIINE
pa3BUTHIO TPO(ECcCHOHANBHON KoMIleTeHTHOCTH. CienyeT MMETh B BUAY, YTO TOATOTOBKA K
NPaKTUYECKOMY 3aHSATHIO 3aBHUCUT OT (OPMBI, MECTa MPOBEACHUS CEMHUHApa, KOHKPETHBIX
3aJjaHull ¥ opy4yeHuil. DToO MOXKeT OBITh HallMCaHUe JO0KIaAa, 3cce, pedepaTa (C MOCIEaYIOIMUM
UX 00CYX/ICHHUEM), KOJUIOKBHYM.

Memoouueckue pexomenoayuu no OPeaHU3AUUU CAMOCHOAMENbHOL PADOmbl

CamocrosiTenpHass paboTa OOyYarONIMXCsl - CIHOCOO AaKTHUBHOTO, IEJIEHAINPaBICHHOTO
npruoOpeTeHus CTYICHTOM HOBBIX JIJISl HErO 3HAHUN U YMEHUH 6€3 HemoCpeICTBEHHOT0 y4acTHs B
ATOM TpoIlecca npemnoaaBateneil. [loBbIIIeHHe PO CaMOCTOATEIHLHON PadOThl 00YJaArOIIHXCS
IpY TIPOBEICHUH PA3IMYHbIX BUOB YUEOHBIX 3aHATUH MPEAIonaraer:

— ONTHMH3ALMUIO METOJOB OOy4YeHMs, BHEApPEHHE B Y4eOHBIH IpoIecc HOBBIX
TEXHOJIOTHI 00ydYeHHsI, IOBBIMIAIONINX MTPOU3BOJIUTEIBHOCTh TPyda MPENoIaBaTellsi, aKTHBHOE
UCTIOJIb30BaHUE UH(POPMALMOHHBIX TEXHOJIOTHH, MO3BOMIAIONIUNX 00yJaromeMycsi B y100HOe [yis
HETO BpEMsI OCBaMBaTh yUeOHBI MaTepHal;

—  IIUPOKOE BHEAPEHHE KOMITBIOTEPH3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOJUKH MPOBEJACHHS MPAKTUK U HAy4YHO-UCCIEI0BATEIbCKOM
paboTel 00yyarolMXcsl, TOCKOJIbKY MMEHHO 3TH BHJbl yueOHOW paboThl B HEPBYIO OuYepelb
TOTOBSIT O0YUAIOIIUXCS K CAMOCTOATEILHOMY BBIIIOJIHEHHUIO MPO(eCcCHOHANIBHBIX 33/1aY;

—  MOJIEPHM3AIMI0 CHUCTEMBI KYpPCOBOIO M JUIJIOMHOTO MPOEKTUPOBAHHS, KOTOPAS
JIOJIKHA MOBBIILIATH POJIb CTYJIEHTA B MOA00pE MaTepuana, MoMCKe MyTel peleHus 3a1au.



CamocTtosTenpbHass paboTa MNPUBOAUT CTYJCHTa K TIOJYyYEHHUIO HOBOTO 3HAHUSA,
YHOPSA0UYCHHIO U YTy OJICHHUIO UMEIOIIHNXCS 3HAaHUM, POPMHUPOBAHUIO Y HETO MpodeccroHalbHBIX
HABBIKOB M yMeHUI. CaMocTosITeNTbHAs pa00Ta BBITIOTHSET Pl PYHKITHIA:

—  Pa3BUBAIOIILYIO;

—  uH(pOPMAIMOHHO-00YYaOIIYI0;

—  OPHEHTHPYIOIIYIO U CTUMYJUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIEIOBATEIBCKYIO.

B pamkax Kypca BBIIOJIHSAIOTCS CIICAYIOINE BUIbI CAMOCTOSITEIbHOM paboThI:

1. TIlpopabotka yueOHOro wmatepuasa (IO KOHCIEKTaM, Yy4eOHOH U Hay4HOH
auTeparype);

2. BrinosnHeHue pa3HOYpOBHEBBIX 3aJa4 U 3aJaHUIl;

3. Pabora ¢ Tectamu 1 BonmpocaMu J1J1si CaMOTIPOBEPKH;

4. BrInoaHEeHUE UTOTOBOM KOHTPOJILHOM pabOTHI.

CryzneHTaM peKOMEHyeTCs C CaMOro Havyalla OCBOSHUs Kypca paboTaTh ¢ IUTepaTypoid u
npeUiaraéMbIMU 33/IaHUSIMHU B (hOpME MTOATOTOBKH K OYEPETHOMY ayIUTOpPHOMY 3aHsThio. [Ipn
3TOM aKTYyaJIM3UPYIOTCS MMEIOLIMECs 3HAHMs, a TaKKe co3jaercd 0as3a Juis yCBOEHHsSI HOBOTO
MaTepHalia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYICHT MOJy4YaeT B Ay JUTOPHUH.

Heob6xo1muMo 0TMETUTH, YTO HEKOTOPBIE 33AaHUS AJI1 CAMOCTOSITENILHOM PabOTHI 10 KYpCy
UMEIOT OIpeiesieHHy0 crenuuky. IIpm ocBoeHMHM Kypca CTYACHT MOXKET IOJIb30BaThCA
O6uONMMOTEKOM By3a, KOTOpas B IOJIHOM Mepe oOecredeHa COOTBETCTBYIOIIEH JHMTEpaTypOi.
3HaYUTENbHYIO TIOMOIIb B TIOJrOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aTh WMEIOIINUNCS B
y4eOHO-METOIMUEeCKOM KOMIUIEKCE KPaTKHii KOHCIEKT JeKIMid. OH e MOXKET UCIOJIb30BaThCs U
JUTSL 3aKpETUICHHsI TTOJTyYeHHOTO B ayuTopuH Matepuana. CaMocTosTenbHas paboTa CTyACHTOB
IpeIyCMOTpeHa Yy4eOHBIM IUIAHOM M BBIMOJHSETCS B O00SI3aTENILHOM MOpsiIKe. 3alaHus
MPEIOKEHBI TI0 KXKI0HW M3ydaeMOW TeMe M MOTYT TOTOBUTHCS WHIUBUIYAIHHO WIH B TPYIIIIE.
[To HeoO0XOAMMOCTH CTYAEHT MOXET oOpamarbcs 3a KOHCYJbTAlMeW K IPerojaBaTelio.
BeimonnHeHe 3a1aHuii KOHTPOJIMPYETCS ¥ OIICHUBACTCSI ITPETIO/IaBaTENIeM.

JUIs  yCHEUIHOro CaMOCTOATENBHOTO M3y4YeHHMsl MaTepHuaja CeroJHs HCHOJIb3YIOTCs
pa3NUYHbIE CpPeNCTBA OOyUEHUs, CPEear KOTOPBIX 0CO00€ MECTO 3aHUMArOT WH(POPMAIMOHHEIE
TEXHOJIOTHH Pa3HOTO YPOBHS U HAPABIECHHOCTH: SJICKTPOHHBIC YUCOHUKH U KYPCHI JIEKITH, 6a3bl
TECTOBBIX 3aJaHUN W 3a7ad. ODJIEKTPOHHBIM Y4YEeOHUK MPEACTABISIET COO00M MpOrpaMMHOE
CPEIICTBO, MO3BOJISIONIEE MPEACTABUTh JIJIsl U3YUCHUS TEOPETUYECKUN MaTepual, OpraHu30BaTh
anpoOupoBaHKe, TPEHAK M CAMOCTOATENBHYIO TBOPYECKYI0 PadOTy, IOMOTAloIIee CTyACHTaM U
MpernoAaBaTeNio OICHUTh YPOBEHb 3HAHUW B OMPECIICHHON TeMaTHKe, a TakXke cojeprkaliee
HEOOXOIMMYIO CIIPaBOYHYIO HH(GOpPMAIHIO. DIIEKTPOHHBIH Y4eOHHK MOXKET WHTETPHUPOBATh B
cebe BO3MOKHOCTH Pa3IMYHBIX MIEIarOTHIECKUX MPOTPAMMHBIX CPEICTB: 00YUAIOIIUX MTPOTPaMM,
CTIPaBOYHUKOB, yUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOMIUX MTPOTPAMM.

Jlis ycremrHoi opraHu3aliiil CaMOCTOSTEIbHONH pabOThl BCe aKTHBHEE MPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTENbHBIE PECypchl B ceTH VHTEpHET: CHUCTEMBI TECTHPOBAHUS IIO
pa3IMYHBIM O0JIACTSAM, BHUPTYyallbHbIE JIEKIWH, JIa0OpaTOpUH, MPH OSTOM MOJH30BATEIIO
JIOCTAaTOYHO MMETh KOMITBIOTEp W TMOIKIOUYeHHEe K MHTepHeTy Iuisi TOro, YTOOBI CBSI3aThCS C
mpernoaaBaTesieM, peliaTh BEIYUCIUTEIbHBIC 33/1aUd U TIONy4daTh 3HaHUS. Vcnonb30BaHue cerei
YCHJIMBAET POJIb CAMOCTOSITENIFHONW pabOTHl CTYACHTa W TIO3BOJISIET KapUHAIBHBIM 00pa3oM
WU3MEHUTH METOJUKY MPENOIaBaHus.

CTyAeHT MOXEeT oJTydaTh BCE 3aJJaHUs U METOAMUYECKHUE YKa3aHUs Yepe3 cepBep, UuTo AaeT
€My BO3MOXHOCTb IPHUBECTH B COOTBETCTBUE JMYHBIE BO3MOXHOCTH C HEOOXOIMMBIMH ISt
BBITNIOJIHEHUSI pa0boT Tpyno3aTparaMu. CTyA€HT UMEET BO3MOKHOCTh BBIIOJIHATEH paboTy ToMa WK
B ayauTopuu. boinbinoe BocmuTaTenbHOE M 00pa30BaTENIbHOE 3HAUYEHHE B CAMOCTOSTEIHLHOM
y4eOHOM TpyJie CTyJIeHTa UMEEeT CaMOKOHTpPoJib. CaMOKOHTPOJIb BO30YKAAET U MOAJEPKUBAET
BHUMaHHWE M WHTEPEC, IMOBBIMIACT AKTHBHOCTh MAMSTH W MBIILIICHUS, MO3BOJISIET CTYICHTY
CBOEBPEMEHHO OOHApY>KUTh W YCTPAHUTH JTOMYILICHHbIE OMIMOKM M HEAOCTaTKH, OOBEKTHBHO



ONpEACINTh YPOBEHb CBOMUX 3HAHUM, MpakTHYecKux yMmeHuil. Camoe JOCTyIHOE M IPOCTOE
CPEICTBO CAMOKOHTPOJIA C MPUMEHEHHUEM MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH -
3TO psAJ TECTOB «on-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEAbHOTO BPEMEHHU OTIPEICIUTh CBOU
YPOBEHb BJIAJCHHUsS NPEAMETHbIM MAaTe€pHajoM, BbIIBUTb CBOM OLIMOKM M MOJYYHUTb
PEKOMEHIaLlUU TI0 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoi

Bcro nutepartypy MOKHO pa3JenuTh Ha Y4€OHUKH M y4eOHbIE MOCOOMS, OPUTHHAIbHBIC
Hay4YHbIe MOHOTpadUYecKre MUCTOYHHKH, HayuyHbIE IMyOJIMKalKUu B MEPHOAMYECKON medatu. M3
HUX MOXXHO BBIICINUTH JIUTEPATYypy OCHOBHYIO (PEKOMEHIYEMYI0), IONOJHUTEIbHYIO |
JUTEPATypy Ui YIIIyOJICHHOTO U3YUYCHUS AUCIUTITNHBIL.

W3yuyeHne qUCIUIUIMHEI ClIeyeT HAYMHATD C y4eOHHKA, TIOCKOJIBbKY YY€OHUK — 3TO KHHT'a,
B KOTOPO# M37I0’KEHBI OCHOBBI HAYYHBIX 3HAHUHN TI0 OIIPEICIIEHHOMY MPEIMETY B COOTBETCTBHH C
LEJSIMH ¥ 3aJa4aMH 00Y4eHUsI, yCTAaHOBJICHHBIMHU ITPOrPaMMOM.

[Ipu pabore c nuTeparypoil HEOOXOAUMO YYHUTBHIBATH, YTO UMEIOTCS PA3JIMYHbIC BUIIBI
YTEHHS, ¥ KaX/IbI U3 HUX HCIIOJIb3YEeTCs Ha ONPEEIICHHBIX ITallaX OCBOCHHS MaTepHana.

[IpenBapuTenbHOE YTEHUE HANIPABIICHO HA BBISBICHHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
MOMCK MX 3HAUCHHS B CIPABOYHOM JIUTEpaType. B 4acTHOCTH, IpH YTEHUH yKa3aHHOW JTUTEPATY PhI
HE00X0IMMO MOAPOOHEHIIINM 00pa30M aHATM3UPOBATH TOHSATHSL.

CKBO3HOE YTEHHE MpeAroaracT MpoYTeHHEe MaTepuaia oT Hadana /10 KoHua. CKBO3HOE
YTEHUE JUTEPATyPhl U3 IPUBEACHHOTO CIHCKA JJAET BO3MOXHOCTH CTYJCHTY C(HOPMUPOBATH CBOJL
OCHOBHBIX MOHATHI U3 M3y4aeMoil 001acTH U cBOOOHO BIIa/IETh UMH.

Bei6opouHoe uTeHne — Ha000pOT, UMEET LEJIBbI0 MOUCK U 0TOOp Marepuasa. B pamkax
JAHHOTO Kypca BBIOOPOYHOE UYTEHHE, KaK CHOCOO0 OCBOCHMS COICPKAaHHA Kypca, JOJDKHO
UCTIOJIb30BATHCS MPH MOATOTOBKE K MPAKTHYECKUM 3aHATHUSAM 110 COOTBETCTBYIOLINM Pa3/ieiaM.

AHanUTHYECKOE YTEHHE — O3TO KPHUTHYECKHH pa300p TeKcTa ¢ MOCIEAYIOIMHM €ro
KOHCIIeKTUpoBaHHEeM. OCBOGHHE yKa3aHHBIX MOHATHHA Oyner Haubosee 3(PpPEKTHBHBIM B TOM
ciIydae, €Clid IPY YTCHUHU TEKCTOB CTYJIEHT OyNIeT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh u3
3THUX BOIpPOcoB chopmynupoBana B POC B mepeuHe BompocoB i codecenoBanus. Ilepedenn
ATHX BOMPOCOB OTPaHUYEH, IO3TOMY Ba)KHO HE TOJILKO COZEpPKaHUE BOIIPOCOB, HO CaM MPUHITHIT
OCBOCHMS JIUTEPATYPHI C TTOMOIIHIO BOIIPOCOB K TEKCTAM.

[lenpro M3y4aromero YTeHUs SBISETCS TIIyOOKOE M BCECTOPOHHEE NMOHMMaHHE y4eOHOU
uHpopmanuu. ECTb HECKOIBKO MPHUEMOB H3YYarOIero YTCHHS:

1. Yrenune mo anroputMmy mpearnonaraet pazoueHne nHpopMauyu Ha OJIOKH: Ha3BaHHE;
aBTOp; MCTOYHMK; OCHOBHAas HJesl TeKCTa; (pakTWYecKuil MmaTepual; aHajiu3 TEKCTa IyTeM
COITOCTABJICHUSI UMEIOIIIUXCSI TOYEK 3PEHUS 110 pacCMaTPUBAaEMBbIM BOTIPOCAM; HOBU3HA.

2. IlpueM ocTaHOBKH BOIPOCOB K TEKCTY UMEET CIIeIYIOIINI alrOpUTM:

—  MEIJICHHO NMPOYMUTATh TEKCT, CTAPasACh MOHATH CMBICI H3JI0KEHHOT'O;
—  BBIJICJIUTH KJIIOYEBBIE CIIOBA B TEKCTE;
—  TIOCTapaThCs MOHITH OCHOBHBIE HJIEH, TOJTEKCT U OOIIUI 3aMBICEIT aBTOPA.

3. IIpuem Te3upoBaHus 3aKiodaeTcs B (YOPMYITHPOBAHUU TE3HCOB B BHUJIE TOJIOKEHHH,
YTBEPKJICHHIA, BBIBO/IOB.

K oTtomMy MOXHO [00aBUTh W WHBIE TPHEMBI: IpHeM pedepupoBaHusi, TNPHEM
KOMMEHTHPOBAHHUS.

BaxHoii cocraBisroniell JOO0TO COJIMIHOTO HAYYHOTO W3JAHMS SIBISETCS CITUCOK
JUTEpaTyphl, Ha KOTOPYIO CChbUIaeTcst aBTOp. [Ipy BO3HMKHOBEHMHM HHTEpeca K KaKoi-TO
00CyXJaeMoii B TEKCTE MPOoOJIeMe BCera eCTb BO3MOXKHOCTb O0PaTUTHCS K CIIHCKY OTHOCSIIICHCS
K Hell muTeparypsl. B aTom ciydae Best mpobieMa kak Obl pa30MBaeTCs Ha COCTaBIISAIOIINE YacTH,
Ka)kJast U3 KOTOPBIX MOXET M3Y4aThCs OTJCIBHO OT ApYyrux. [Ipu 3TOM BakHO HE TEpATH U3 BHIA
OOIIMI KOHTEKCT U HE TIOTPY’KaThCSl YPE3MEPHO B JACTANH, IIOTOMY YTO TAKUM 00pa3oM MOXHO HE
YBHJIETH TIIaBHOTO.



[TonroroBka K 9K3aMEHY JAOJKHA IPOBOAUTHCS HA OCHOBE JIEKLIMOHHOIO MaTepuaa,
MaTepuasa MPaKTUYECKUX 3aHATUH ¢ 00s3aTeIbHBIM OOpalleHHeM K OCHOBHBIM y4eOHHKaM IO
Kypcy. DTO MO3BOJIUT UCKIIIOYUTH OIIMOKH B TIOHMMAaHUU MaTepuaa, 00JerYuT ero OCMbICIICHHE,
IIPOKOMMEHTUPYET MaTepral MHOTOYUCICHHBIMU IPUMEPAMHU.

Memoouueckue pexomenoayuu 011 n0O20MOEKU K IK3IAMEHY

DKk3aMeH sBigeTcs (GOPMOM UTOrOBOIO KOHTPOJI 3HAHUN M YMEHUN 00ydaromuxcs 110
JAHHOM JMCUMIUIMHE, MOJYYEHHBIX Ha JIEKUUSAX, NPAKTHUECKUX 3aHATHSAX MU B IpoLecce
caMoCTOsITeNIbHOM paboTbl. OCHOBOM MJi1 ONpPENENICHUS OLEHKU CIYXXKUT YPOBEHb YCBOEHHS
oOyyaromuMucs MaTepuaia, IpeayCMOTPEHHOro JaHHOM paboueil mporpammoil. K sx3ameny
JIOTIYCKAIOTCS  CTYJAEHTHI, HaOpaBmme 36 u Oonee OawuioB MO MTOraM TEKYyIIETO W
IPOMEKYTOUHOro KOHTpoJsl. Ha sk3ameHe cTyaeHT MoxeT HaOpath ot 15 o 30 6asmos.

B nepuon moarotoBku K 3K3aMeHy oOydaroliuMecs BHOBb OOpalaroTcs K y4yeOHo-
METOAMYECKOMY MaTepually U 3aKpeIUISIOT IPOMEXYTOUHbIE 3HAHUS.

[ToaroroBka oOyyaromierocs K 3k3aMeHy BKJIIOUAET TPU Tara:

— camocTosTeNnbHas paboTa B TEUEHUE CEMECTPA;

—  HEIOCpPEeJCTBEHHas MOATOTOBKA B JHU, IIPEIIECTBYIONIUE IK3aMEHY 110 TeMaM Kypca;

— TOArOTOBKA K OTBETY HA HK3aMEHAIIMOHHbBIE BOIIPOCHI.

[Ipu moAroToBKe K 3K3aMEHY O0yYaromuMcs Iel1eco00pa3HO UCIONIb30BaTh MaTepHaIbl
JEeKIUH, Yy4yeOHO-METOJUUYECKHEe KOMIUIEKChl, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO H
JIOTIOJIHUTEIIBHYIO JINTEPATYPY.

Ha sx3ameH BbIHOCHUTCSI MaTepHal B 00beMe, NMpelyCMOTPEHHOM paboueil nmporpaMmoi
y4eOHOI TUCIMIUIMHEI 32 ceMecTp. DK3aMeH MPOBOIUTCS B MUCHbMEHHOMW / YCTHOH (opme.

IIpu npoBeneHuM 3K3aMeHa B NMUCbMEHHOH (YCTHOH) (opMme, Beaylluil MpenojaBaTellb
COCTaBIJIICT SK3aMCHAIMOHHBIC OWJIETHI, KOTOpHIE BKJIIOYAIOT B ceOs: TECTOBBIC 3aJaHUS;
TEOpPeTUYECKHE 3a/JaHus; 3aJaud MM curyaruu. PopMyIMpoBKa TEOPETUYECKHX 3aJaHMs
coBmajaer ¢ GopMyIUPOBKON MepeyuHs HK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEJACHHBIX 10 CBEIACHUS
o0yyaroImuxcss HakaHyHe SK3aMeHalMoHHOM ceccuu. CojepkaHHe BOIPOCOB OJHOIO Ouiera
OTHOCHUTCS K Pa3/IMYHbIM pa3jieiaM IporpaMMBbl C TEM, YTOOBI 00Jiee MOJIHO OXBATUTh MaTepHall
y4eOHOH TUCIMITIINHBI.

B ayauTtopum, rie npoBOIUTCS YCTHBIM 9K3aMEH, JOJDKHO OJTHOBPEMEHHO HaXOIUTHCS HE
OoJee IIECTH CTYJEHTOB Ha OJHOT'O IpenojaBaTess, MIpUHUMAIOIIEro 3k3ameH. Ha moarorosky
OTBETa Ha OMJIET Ha 9K3aMeHe 0TBOAUTCS 40 MUHYT.

IIpu npoBeieHU MMCEMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCSA 60 MUHYT.

PesynpTaT ycTHOrO (MMCHbMEHHOI0) 3K3aMEHa BhIpaXKaeTcs OL[CHKaAMU:

Onenka «otauaHo»— oT 91 10 100 6anmnoB — TeopeTHUYecKoe cofepKaHue Kypca OCBOSHO
MOJTHOCTBIO, 0€3 Mpo0enoB, HEOOXOTUMBIE TPAKTHUYECKHE HABBIKM pPabOTHI C OCBOCHHBIM
MmaTepuaioM chopMmupoBaHsl. Bee mpeaycMoTpeHHbIe TporpaMMoi o0yueHHs yueOHble 3a0aHus
BBITTOJIHEHBI, KAYECTBO MX BBIOJHEHHS OIIEHEHO YHCIOM OaioB, OJU3KUM K MaKCHMAaJbHOMY.
Ha »k3ameHe CTyAEHT AEMOHCTpUpYET IIIyOOKHEe 3HaHMs IPeIyCMOTPEHHOTO NporpaMMoin
MaTepuasa, yMeeT YeTKO, JaKOHUYHO U JIOTHYECKH MTOCIIEI0OBATEIbHO OTBEYATh HAa IOCTABIICHHbBIE
BOIIPOCHI.

Onenka «xopouio» — ot 81 10 90 6amIoB — TEOPETUUECKOE COAEpKAHUE Kypca OCBOEHO,
HE00X0IMMbI€ PAKTUYECKHE HABBIKU PaOOThl C(OPMHUPOBAHBI, BBINOIHEHHBIE YUeOHbIE 3aaHUs
coJiep’KaT He3HauuTellbHble omMOkM. Ha sKk3aMeHe CTyJeHT IEeMOHCTpUpPYET TBEPJOE 3HAHUS
OCHOBHOTO (NMPOrpaMMHOI0) Marepuana, yMeeT YeTKO, IpaMOTHO, 0e3 CyIeCTBEHHBIX
HETOYHOCTEH OTBEUYATh HA ITOCTABJIEHHBIE BOIIPOCHI.

O1eHka «yIOBJIETBOPUTEIBHO» — OT 61 10 80 6a/I0B — TEOpETUUECKOE COAEeP )KaHUE Kypca
OCBOCHO HE TIOJHOCTBIO, HEOOXOIWMBIE TIPAKTUYECKHE HAaBBIKM paboThl cHopMUpOBaHBI
YaCTUYHO, BBINOJIHEHHBIE Y4eOHbIe 3a7aHus cojepxkar rpyOsle omuoOku. Ha sk3ameHe cTyaeHT
JEMOHCTPUPYET 3HAHHUE TOJBKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkKAaT HETOYHOCTH, Cl1abo
apryMeHTHPOBAaHbl, HApyIlIEHa MOCIIe10BaTEIbHOCTh N3JIOKEHNS MaTepraa



OrneHka «HEyIOBJIETBOPUTEILHO» — OT 36 10 60 6auI0B — TEOPETUYECKOEe COJEepKAHNE
Kypca HE OCBOCHO, HEOOXOIWMBIC TMPAKTUYECKHE HaBBIKM pPAa0OThI HE c(OopMUpOBaHBI,
BBITIOJTHCHHBIC y‘IC6HI>Ie 3aaHus COACPIKAT FPYGBIG OIJ_II/IGKI/I, JOIIOJIHUTCIIbHAasA CaMOCTOATCIIbHAA
pabota HaJx MaTepua’oM Kypca HE NpHUBENET K CYIIECTBEHHOMY IIOBBIIICHHUIO KadyecTBa
BBITOJIHEHHSI YUeOHBIX 3aqaHuii. Ha sk3aMeHe CTyIeHT IeMOHCTPUPYET He3HAHUE 3HAUNTEIbHOU
YacTH MPOrPaMMHOI0 MaTepuaa, CyLUIECTBEHHbIE OUIMOKM B OTBETaX Ha BOIPOCHI, HEYMEHHE
OPUCHTHUPOBATLCA B MATCPUAJIC, HC3HAHUC OCHOBHBIX MOHSITHH JUCHUIIIINHBI.

8. MaTepI/laJIbHO'TeXHI/I‘IECKOG odecneyeHue AUCIHUITINHBI

8.1. TpeOoBaHMsI K MaTepUAIbHO-TEXHUYECKOMY O0eceYeHH 0

MunumanbHo HeoOxoauMmblid st peanuzauuu  OIIOIT  mepeyeHs MarepHaIbHO-
TEXHUYECKOTO OOEeCIleYeHus BKIIOYAaeT B CeOs: JICKIIMOHHBIE ayauTopuu (00OpyAOBaHHBIC
BUJICONPOCKIIMOHHBIM 000PYA0BaHUEM ISl TIPE3EeHTAlU, CPeICTBAMH 3BYKOBOCIIPOU3BEICHHUS,
HKpPaHOM U HMMEIOIIUE BBIXOJ B ceTh VIHTEpHET), MOMEIEHHs AJisl IPOBEIECHUSI CEMUHAPCKUX U
NPaKTUYECKUX 3aHATUH (000py10BaHHbIE yUeOHOH MeOenbI0), KOMIBbIOTEPHBIE KJIACCHI U IP.

[Ipn npoBeneHnM 3aHATUN JEKIHOHHOTO TUIIA, CEMUHAPCKUX 3aHATHU HCIIOIb3YIOTCS:
unctpymenTsl PyData (http://pydata.org/downloads/):

— Ilakets scipy u numpy.
— Coopka Anaconda

— Pandas

— Scikit-learn u np.

CryneHTsl MMEIOT JOCTyINl 4epe3 MHTEepHET AOCTyn K €IWHOMY OoOpa3oBaTeIbHOMY
nopTany, e B OTKPHITOM JIOCTYI€ HMEIOTCS pecypchl y4eOHO-METOAMYECKOM JMTepaTyphl,
sBJISTFOIITMECS pa3paboTkamu Beaymux BY3o0B Poccun.

8.2. OcoOenHocTH peaju3anvM JUCHUMIUIMHBI [UISS MHBAJMIAOB W JIHI C
OrpaHMYeHHBIMU BO3MOKHOCTSIMU 310POBbSA
Jlis CTyIEeHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI CO3JIaHBl CIIELMAIbHBIC
YCJIOBHS JIJIsl TOJy4eHUs 00pa3oBaHus. B 11e/1s1X JOCTYIMHOCTH OMyYEeHHSI BBICIIIETO 00pa30BaHUS
o oOpa3oBare’IbHBIM MpOTpaMMaM MHBAJIHAAMU U JTUI[AMH C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU
3I0POBbSl YHHUBEPCUTETOM oOOecreunBaeTcsi (ayAUTOpHUs Il CaMOCTOSATEIbHOM paboThl U
KOJUIGKTUBHOTO TOJIb30BaHUS CHEIMAIbHBIMU TEXHUYECKUMHU CPEICTBAMH s 0O0yueHus
unBanuaoB u i ¢ OB3 B KBI'Y, aynutopus Ne 145 I'maBubiit kopriyc KBI'Y):
1. AnprepHartuBHas Bepcus opuiManbHOro caiita B cetu « iHTepHeT™ A5 c1aboBUISAIINX;
2. JInst M*HBANUIOB C HAPYIICHUSIMU 3peHus (c1aboBUIAIINE, CIIETbIE):
— TMPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO O0YYArOMIeMyCsi HEOOXOIUMYIO
MIOMOIIIb, TyOJUPOBAaHUE BCIYX CIPABOYHON MH(GOPMAIIUU O paCTUCAaHUH YUEOHBIX
3aHATUH;, HaJIM4YUe CPEJCTB Ul YCHUJICHHS OCTAaTOUYHOTO 3pEHus, OpailjieBCKOi
KOMITBIOTEPHONH TEXHUKH, BUACOYBEIUUMTENCH, MPOrpaMM HEBU3YaJIbHOTO
noctyna K uH(pOpMamuu, mporpaMM-CHHTE3aTOPOB PEUH U JIPYTHX TEXHHUYECKHX
CPEICTB TIpHueMa-niepenayu yuyeOHoW uHpOopManuu B JOCTYHNHBIX (GopMmax s
CTY/ZICHTOB C HAPYIICHUSIMH 3PCHUS;
— 3aJaHus TSI BBIMTOJTHEHUS HA 9K3aMEHE 3aUUTHIBAIOTCS ACCHCTEHTOM;
— TMHChbMEHHBIEC 3aJ[aHMsl BBIMOIHSIIOTCS Ha Oymare, JUKTYIOTCS aCCUCTEHTY
oOyyaronmmcs;
3.1ns MHBaJIMOOB W JIHUI] C OTPAaHHMYEHHBIMH BO3MOXKHOCTSAMHU 3I0POBbSA IO CIYXY
(cmabocnpIanue, TIyXue):


http://pydata.org/downloads/

— Ha 3a4eTe/3K3aMEHE MPHUCYTCTBYET ACCHUCTCHT, OKa3bIBAIOIIMUA CTYICHTY
HEOOXOIMMYIO TEXHUYECKYIO MIOMOIIIb C YYETOM UHIMBHYaJbHBIX 0COOCHHOCTEH
(oH moMoraeT 3aHATH pabodee MECTO, MEepPeABUTATHCS, MPOYUTATh U OHOPMHUTH
3aJlaHue, B TOM YHUCJIC 3alUChIBAs MOl AUKTOBKY);

— 3au4eT/’K3aMEeH MPOBOIUTCS B MUCHbMEHHOU (hopMme;

4. ]Ins VMHBANIHMIOB U JIMIl C OTPAHUYCHHBIMU BO3MOXHOCTSMHU 3JI0POBbS, HWMEIOIIUX
HApYIICHUS OIOPHO-IBUTaTEIBHOTO ammapara, CO3JaHbl MaTepHaJbHO-TEXHUYCCKUE YCIOBHS,
00ecreyrBaoIe BO3MOXKHOCTh OECHPENsATCTBEHHOIO J0CTyna oOyyaromuxcs B Yy4yeOHbIe
MOMEIICHUS, OOBCKTY IMHTAHUSA, TyaJCTHBIC W JPyTHe TIOMEIICHHS YHHBEPCUTETa, a TaKkKe
npeObIBaHMs B YKa3aHHBIX MOMEIICHUAX (HAIMYUE PACIIMPEHHBIX JIBEPHBIX MMPOEMOB, MOPYUHEH
U JIPYTUX TPUCTIOCOOICHHI).

— NUCBMEHHBIC  33/IaHUSl  BBINOJHSIOTCS ~ HAa  KOMIIBIOTEPE  CO
CHEIHMAM3UPOBAHHBIM  MPOTPAaMMHBIM  OOECIEUEHHWEM WM  JIUKTYIOTCS
ACCHCTEHTY;

— 10 YKEJIAaHHWIO CTY/IEHTA SK3aMeH IPOBOIUTCS B YCTHOM (hopme.

OO6yuaromuecs U3 4ucia JUIl C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMU 3[I0OPOBBSI 00€CTIeUeHbI
AIIEKTPOHHBIMHU 00pa30BaTeILHBIMH PecypcamMu B (hopMax, aanTHPOBAHHBIX K OTPAHHYSHUSIM HX
3JI0POBBS.



9. JIncTt nepeyrBep:kaeHns padoydeii NporpaMMbl JUCHUTIIHHBI

Pabouas mporpamma:
onoOpena Ha 2022/2023 yueGHblit rox. [Iporokon Ne 3acefaHus Kapeapsl ot
«_» 20 T

PazpaboTunk mporpammbl

3aB. kaeapoii



