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1. lleab 1 3212491 0CBOEHUS JUCHUILIHHBI

HCJII/I O0CBOCHHUA IUCHUIIVIMHBI: C OCHOBaMH IIPCACTAaBJICHUA U O6pa6OTKI/I 3HAaHUH B
HWHTCJUICKTYAJIbHBIX CHUCTCMAx, MCTOAAMU IIOCTPOCHHUA JIOTMYCCKHUX, MNPOAYKIHOHHBIX, CCTCBBIX
MO,I[GJ'IGI’I N WX HUCIIOJB30BaHUA B MHTCIJICKTYAJIbHBIX CUCTEMAX pa3IM4HOI0 Ha3HA4YCHHsA, TaKHX KakK
OKCICPTHBIC CUCTCMbI, HCUCTKUC CUCTCMbI, CUCTCMAX MMOAACPKKH IMPUHATHUA peﬂleHHﬁ, HeﬁpoceTeBme
U I'€HECTUYECCKUEC aJITOPUTMBL.

33[[3‘11/[ OCBOCHUA NUCHHUIIJIMHBI:

— H3YUYCHHUC ITPHUHIOMUIIOB OpraHu3allii COBPEMEHHBIX HHTCIIJICKTYAJIbHBIX CUCTEM;
— OCBOCHHC MCTOAOB MPCACTABICHUA 3HAHUN U MCTOOB BbIBOJAa B COBPCMCHHBIX

HUHTCJUICKTYAJIIbHBIX CUCTEMAX

— MH3Y4YCHUC MCTONOB UM IHPOIrpaMMHBIX CpPCIACTB p213pa6OTKI/I HHTCIUICKTYAJIbHBIX CHCTCM

PaA3IMYHOI'O HA3HAYCHUS;

- aHaJIn3 pCaJibHBIX HpO6JIeM, IMPUMCHCHUC HMHTCIJUJICKTYAJIbHBIX CHCTEM I PCHICHUA 3adav
cpeacTBaMm SKCIICPTHBIX CUCTEM, CUCTEM IMOAJACPIKKH ITPUHATUSA peHleHHﬁ.

2. Mecto nucuuniauebl B cTpykrype OIIOII BO

JlMcuuIUIMHA OTHOCUTCS K 0053aTeJIbHOM YacTH y4eOHOro IjlaHa MarucTepcKoW MporpaMmbl
«VHTemIeKTyallbHbIE TEXHOJIOTUN U aHAIMU3 OOJBIIMX JAHHBIX» HampasiieHus noarotosku 09.04.01 —
WudopmaTtuka M BBIUMCIWTENbHAS TeXHHUKA. JlucuumiuHa omMpaercs Ha Marepuai JAUCHUILUIUH
“Mertoabl ontuMuzauuu”, “VIHCTpyMEHTaIbHbIE CPECTBA KOMIIBIOTEPHOT0 MOZeupoBanus”, «ba3el u
OaHKM JAHHBIX».

3. TpeGoBaHus K pe3yJbTaraM 0CBOCHUS AUCHHUILINHBI

[Ipornecc n3yyeHHs QUCUUTUIMHBI HATIPABJICH Ha (POPMUPOBAHHE HIIEMEHTOB CIETYIOIINX
komnereHuii B coorsercTBuM ¢ OIIOII BO no qanHOMy HaripaBie€HHIO TOATNOTOBKU:

— OIIK-1 - CnocobeH caMOCTOSTENILHO MPHOOPETaTh, pa3BUBATh M MPHUMEHATh MaTEMaTHIECKHE,
€CTECTBEHHOHAYYHbIE, COLIMAIbHO-I)KOHOMHUYECKHE U PO eCCHOHATIbHbIE 3HAHUS JUISI PELIeHUs
HECTaHIAPTHBIX 3a71a4, B TOM YHCJIe B HOBOW MJIM HE3HAKOMOM Cpe/ie M B MEXKIUCITUTINHAPHOM
KOHTEKCTE.

B pe3ynbrare 0cBOGHUS NUCLUILTUHBI 00YYatOLUICs JOIKEH:
a) 3HATh:

— OCHOBHBIE TOHATHUS UCKYCCTBEHHOT'O MHTEIUIEKTa, MH(POPMAIIMOHHBIE MOETH 3HAHUH;

— METOHBbI TIOCTPOCHHUS MOJeNell W WACHTH(HKAIWN HCCIEAYeMBIX IPOIECCOB, SBICHUH U
00BEKTOB;

— METOIbl W aJNTrOPUTMBl TUTAHUPOBAHMS HM3MEPEHHWH W HWCIBITAaHWW, a Takke 0o0paboTKm HMX
pe3yabTaTOB U OLIEHKU UX KayecTBa.

0) yMeTh:

— pa3palaTblBaTh M HCIOJIB30BAaTh CHUCTEMbl OMMCAHUS M YIPaBIEHUS IMPOU3BOACTBEHHBIMHU
JTaHHBIMU;

— TPUMEHATh (PU3MKO-MAaTeMaTHUYECKUE METOABl MpH MOAETUPOBAHUM 3a1ad B 00JacTH
aBTOMATH3AIMY TEXHOJIOTHYECKHX TPOIIECCOB U TIPOU3BO/ICTB;

— (¢opMmHpoBaTh IUIAaHBl HM3MEPEHHH W MCIBITAHUN JUIS PA3IUYHBIX HM3MEPUTEIbHBIX U
HKCIEPUMEHTAIBHBIX 33a7ad W 00padaThIBaTh IONyYEHHBIE PE3YNbTaThl C HCIIOJIE30BAaHHEM
aJITOPUTMOB, aIEKBAaTHBIX C(POPMUPOBAHHBIM TJIAHAM.

B) UIMETh HaBbIKHU:
—  MOJETUPOBAHUS MPOIIECCOB YIPABICHUS CHCTEM;
—  HCIIOJIb30BaHMsI MTPHUKIIAIHBIX TPOIIEYD, PEaTH3yIOMUX MpaBuia 00padOTKH JaHHBIX;
— TIOCTPOEHHs MoOJieNIel M pelIeHUs KOHKPETHBIX 3aJady B 00JacTh aBTOMAaTH3alMU



TCXHOJIOTHYCCKUX IIPOLCCCOB U MPOU3BOJACTB.

4. ConeprkaHue M CTPYKTYpPa JUCUMUIIIIMHBI

Taonuua 1. Cooeprcanue oucyuniunl

HaumenoBanue
pa3nena/ TeMbl

Conep:xanue pa3aena/TeMbl

Kon
KOHTPO
JIUpyeM

ol
KOMIIET
eHIMH

dopma
TeKyIlIero
KOHTPOJIA

2

3

4

4

OCHOBHBIC
aHajJm3a

Baenenue,
IIOHSITUSI
AHHBIX

BBCI[CHI/IC B MalIMHHOC o6yquI/Ie n aH”Hallu3
JaHHBIX. Ananuz AAHHBIX B Pa3JIMYHBIX
IIPUKIAIHBIX obnactax. OCHOBHBIE OIIpCaACIICHUA.
OTalbl aHaau3a JaHHBIX. IlocTanoBku 3aaa4
MalllMHHOTI'O O6y‘leHI/I${.

OIIK-1

JP, T, K

Maremarnueckue
O0OBEKTHI U METOIBI B
aHaJIN3€e JaHHbIX

JIuneliHblE IPOCTPAHCTBA, WX HPUMEPH U3
MalmpHHOrOo  oOyueHus.  KosumHeapHoCTh U
JIMHENHAasl He3aBUCUMOCTbD. Teopust BEpOSITHOCTEN U
aHajau3  JaHHBIX. CnyuaiiHple  BEJIMYUHBL.
JIMCKpEeTHBIE M HENPEPBIBHBIE PACHPEICICHUS, UX|
cBoiictBa. llpumepsl pacmpeneneHuii U HX
BAXHOCTh B aHaJM3€ JaHHbIX: OWHOMHAJIbHOE,
IIyaCCOHOBCKOE, HOPMAaJIbHOE, JKCIIOHEHIMAJIBHOE.
XapakTepuCTUKU pacnpeeiIeHu: cpennee,
Me[uaHa, aucrepcus, KBaHTWiau. Ilpumep wux
HCIIOJIb30BaHHUs IPU N'€HEPALIMH ITPU3HAKOB.

OIIK-1

JP, T,K

Jluneiinas perpeccus u
KJaccuukanms

Jluneitnass perpeccus. Kpaapatuunass ¢yHKuus
MIOTEPH U MPEAIOJIOKEHUE O HOPMAIIBHOM
pacmpeneineHud  myma. MeToa  HaMMEHBIIUX|
KBaJ[PaTOB: AaHAINTUYECKOE PEIICHNUE U
ONTHUMU3ALMOHHBIA  moaxoA. CToXacTHUYECKHH
IPAaUECHTHBIN CIIyCK. TOHKOCTH rpaiMeHTHOTO
CIyCKa: pa3Mep lIara, HadajabHOE MNPHOIMKEHHUE,
HOPMHMPOBKA IPU3HAKOB.

OIIK-1

JIP, T, K

OreHnBaHWe KayecTBa
aIrOpPUTMOB

Perpeccus: kBagpaTHUHbBIE U a0CONIOTHBIE MTOTEPH,)
a0CoIIOTHBIE JIorapuMuieckue

oTksoHeHUs. [IpruMepsI HCTIOTB30BaHHUS.
Knaccudukanus: 101  BepHBIX OTBETOB,
HeoCTaTKU. TOYHOCTH U MOJTHOTA, HX
o0beIMHEHNE:! apupmeTHyecKoe cpenxee,
MHUHHMYM, TapMoHnueckoe cpeanee (F-mepa).

€C

OIIK-1

JIP, T, K

Jlorndyeckue METO bl

Jlormueckne METOABl U MX HHTEPIPETUPYEMOCTbD.
[Ipocreiimmii mpuMep: CIUCOK PEIICHUM.

[Ipumep pemaromero cmnucka g 3ajady
(bunpTpanuu HeXKeIaTeIbHBIX CO00IeHNH. J[epeBbs
pemenuii. [Ipobiema MOCTpoeHUsT ONTUMAIBHOTO
JiepeBa penreHuil. JKaaHbii anropuT,

OCHOBHBIE €r0 IapaMeTPBhl.

OIlIK-1

JIP, T, K

Komnosunun

[Ipocreiimmii npuMep: YMEHBIIEHHE AUCIEPCHH

OIIK-1

JIP, T, K




aITOPUTMOB MIPH YCPETHEHUH aJITOPUTMOB METOJIOM

OyTcTpen. bieHauHT anropuTMOB.
OcobGeHHOCTH Henomnora wu mporuBopeunBocth. Llymer m OIK-1 | JIP, T, K
pEATBbHBIX JaHHBIX BBIOPOCHI B IaHHBIX. METO/IbI TOMCKa BEIOPOCOB.

[Ipornycku B JaHHBIX, METOJIbI KX BOCCTAHOBJICHUSI.
AHanu3 4acThIX | 3ajaua aHanu3a 1moTpeOuTenbckoil  kopsuubl| OIK-1 | JIP, T, K
MHOKECTB Mpu3HakoB | [loxnepkka u JocToBepHOCTh. YacThie, 3aMKHYThIE
U aCCOLIMATUBHBIX | U MAKCUMAJIbHBIE YACThIE MHOYKECTBA.
paBUI
Kunacrepusauus [pocteie 3BpucTHyeckue noaxonsl. Anroputm K4 OIK-1 | JIP, T, K
JTaHHBIX Means. [IpobGiemMa yCTOWYMBOCTH PE3YJIBTATOB M|

BAXHOCTh I'PaMOTHOM WHMLMAIU3ALUHU, aJITOPUTM

K-Means++. Beibop uncia kiacTepos.

Taonuya 2. Cmpykmypa oucyuniunsl

OO61as TpyA0EMKOCTh AUCHIUIIINHBI COCTaBIsEeT 4 3aueTHbIe euHULIbI (144 yacoB)

Bijt paGorsi TpynoemMKoCTh, 4acoB
5 cemecTp Bceero

OO6m1ast TpyA0€MKOCTH (B Yacax) 144 144
KonTaktHas pabora (B yacax): 34 34
Jlexumnu (JI) 17 17
[Tpaktrueckue 3ansatus (I113) - -
Cemunapckue 3austus (C3) - -
JlabopaTopusie padoTsi (JIP) 17 17
CamocTosTenbHas pabora (B yacax): 83 83
PacuerHo-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
KonTponbnas pabota (K) - -
CamocTOosATeNbHOE U3YYCHUE Pa3JIeNiOB - -
Kypcosas pabota (KP)/ Kypcosoit mpoekt (KIT) - -
IToaroroBka K IpOMEKYTOYHOM aTTeCTAlIMU 27 27
Bun npomexxyTouHo# aTTecTanuu HK3aMeH 9K3aMeH

Tabauua 3. Jlekyuonnvle 3aHamusn

Tema

BBC,[[GHI/IC, OCHOBHBIC ITOHATHSA aHaJIM3a JaHHBIX

MaremaTuueckue 00ObEKTHI U MCTOJBI B aHAJIN3C JaHHBIX

Jluneiinas perpeccus u KiiacCu(QpUKaIMs

OI_ICHI/IBaHI/Ie Ka4CCTBa AJITOPUTMOB

Jlornueckue MeTOabI

KOMHOSI/IHI/II/I AJITOPUTMOB

OcoO6EHHOCTH peaTbHBIX JaHHBIX

AHanmn3 4acThIX MHOYKECTB IIPHU3HAKOB M aCCOIMMATHBHBIX IPpaBUJI

@OO\]O\UI-PUJN'—‘%

Kracrepuzanus 1aHHbIX

Taonuuya 4. Jlabopamopuwvie pabomot

Tema

ITakets! Numpy, Scipy, MaTeMaTH4eCKUE ONEpallii B HUX.

[Taket Pandas, paGoTa ¢ JTaHHBIMH B HEM.

JluneltHbie METOTBI KTaCCU(UKAITIN M PETPECCHH.

Awl\)»—*g

MCTpI/IKI/I KaucCTBa aJITOPUTMOB MAIlIMHHOT'O O6y‘-ICHI/I${, KpOCC-




JlepeBbs penieHunii, X MOCTPOCHUE.

Komnozunun anroputmon. CiyyaiiHble jeca.

Pabota ¢ peanbHbIMU AaHHBIMU. [IpenoOpaboTKa NPU3HAKOB.
Kiactepusanust peaibHbIX JaHHBIX.

ITonck 4acThIX MHOXKECTB M ACCOLMATHBHBIX MPABUIL

O |00 |3\ |

Taonuua 5. Camocmosamenvroe uzyueHue pazoenos OUCUUnIuHbl
No Tema
1 [[Ipumepsl IPUKIATHBIX 337249 U UX THIBL: KIACCU(PUKAIIUS, perpeccus,
paHKHpOBaHUE, KJIAaCTepU3allus, HOUCK CTPYKTYPHI B TaHHBIX.
2 MaremaTuyeckas CTaTUCTUKA U aHAIU3 JaHHBIX. OIIeHUBAaHUE [TapaMETPOB PACIIPEICICHU.
MeToa MakcuManbHOTO mpasaononoous. [Ipumep rcnonbp3oBaHus: aHAIN3 TEKCTOB M HAUBHBIN
0aiieCOBCKUI KIIaCCU(PUKATOP.
[Tpobnema nepeoOyuenus. Perynsapusanus.
4 OueHku npuHaUIeKHOCTH Kiaccam: mowmwaau noa kpusbimu. AUC-ROC, AUC-PRC, ux
CBOMCTBA.
5 [Mousitue cmenieHus U pazdopoca (MLTIOCTpalldsS Ha IPUMEpe
ITMHEHHBIX METO/IOB U PEIIAIOIINX JIEPEBLEB). Y MEHbIIEHHE pa30poca ¢ MOMOIIBI0 YCPEAHEHHUS.
Cayuaitnbiii nec. Onenka out-of-bag.
6 [HecOanancupoBaHHbIE BBIOOPKH: MTPOOIEMBI M METOABI OOPHOBI. 3a1a4a 0TOOpa MPU3HAKOB,
[IPUMEPHI TOAXO0JIOB.
7 |Anroput™m Anpuopu.
8 |O1eHka KauecTBa KjlacTepu3aluu.

W

5. OueHouyHble MaTePUAIBI /ISl TEKYIIET0 U PY0e:KHOIr0 KOHTPOJIS YCIIeBaeMOCTH
U MPOMEKYTOYHOM aTTecTallun

@opMBbl KOHTPOJIS TEKYIIUX, pyOEKHBIX M IPOMEKYTOUYHBIX 3HAHUM CTYJEHTOB 10 AUCLHUIUINHE
OIIPEIENIAIOTCS B COOTBETCTBUHM € YUEOHBIM IJIAHOM 00pa30BaTeIbHON MPOrpaMMBbl U B COOTBETCTBUHU C
neiicrByronuMm IlonoxxeHneM o OalIbHO-PEUTUHIOBOM CHCTEME OLIEHKH YCIIE€BAa€MOCTH CTYAECHTOB
KBI'Y.

Ot oOyuaromuxcst TpeOyeTcsi NOCEUIeHHE 3aHATHM, BBINOJIHEHUE Ja00OpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHI0BAaHHOM JIUTEPATYPOH.

[Ipu arrecranuu oOy4arONIMXCsl OIEHUBAETCA KayeCTBO padOTHI HA 3aHATHSIX (YMEHHE BECTH
JMCKYCCHIO, CIIOCOOHOCTh YETKO M EMKO (hOpMyIupoBaTh CBOM MBICIH), YPOBEHb MOATOTOBKU K
CaMOCTOSITENIbHOM ~ JIeSITEIbHOCTH, KayeCTBO BBIMOJIHEHUS] 3aJaHuil (Ipe3eHTalui, J0KJIa/l0B,
BBINOJIHEHUE JTa0OPAaTOPHBIX PaObOT U Ip.).

KoHneuHbIMU pe3yabTaTaMM OCBOEHHS MPOrpPaMMbl AUCLUHUILIMHBI ABISIOTCA COPMUPOBAHHBIE
KOTHUTHUBHBIE JIECKPUITOPBI <«BHATH», «YMETb», «BIAAEThb», PACIHHUCAHHBIE [0 OTAEIbHBIM
koMmeTeHIusIM. opMupoBaHue 3TUX JECKPUIITOPOB IPOUCXOIUT B TEUEHHUE BCETO CEMECTpa 10 3Taram
B PaMKax pa3jMyHOI0 BU/A 3aHATHH U CAMOCTOSTENIbHON PabOTHI.

B xone u3ydeHus IHMCHUIUIMHBI MPENlyCMAaTPUBAIOTCA TEKYUIMHM, pyOE€XHBI KOHTPOIb M
IIPOMEXKYTOYHAsl aTTECTALINS.

5.1. OneHo4HbIe MATEPHAJIBI VISl TEKYIEr0 KOHTPOJISI

[lenp Tekymero KOHTPOJsi — OLEHKAa pe3ylbTaToB pabOThl B CeMecTpe U obecredeHue
CBOEBPEMEHHOW 00paTHOM CBSA3M, JUISI KOPPEKIIMK 00y4eHUs], aKTUBU3AIMH CAMOCTOSTEILHON paboThI
oOyuatomerocsi. OOBEKTOM TEKYLIET0 KOHTPOJISI SIBJISIOTCS KOHKPETU3UPOBAHHBIE PE3YyJIbTaThl
o0yuyeHus (yueOHbIe JOCTHKEHHS) TIO AUCIUIIINHE

Texymuit KOHTPOJIb YCTIEBAEMOCTH 00ECTICUMBAET OIEHUBAHKE X0JIa OCBOCHUS NUCIUIUIMHBI U
BKJIIOYAET: OTBETHI HA TEOPETHUUECKHUE BOIPOCHI HA NMPAKTUUECKOM 3aHATHH, PEIICHHUE MPAKTUYECKUX
3alad M BBIIOJHEHUE 3aJaHUi Ha MPAKTUYECKOM 3aHATHUH, CaMOCTOSITEIbHOE BBIIOJHEHHE



WHJMBUAYAJIbHBIX JIOMAallHUX 3aJaHui (Hampumep, pEIIeHHE 3aJady) C OT4YETOM (3aluToM) B
YCTaHOBJICHHBINA CPOK, HAIMMCAHKE JTOKJIA0B, pedepaToB, 3cce, TUCKYCCHH.

OrneHka KayecTBa MOJArOTOBKM HA OCHOBAHWU BBITIOJHEHHBIX 3a/IaHUM BeIeTCA MPENo/iaBaTesieM
(c obcyxieHneM pe3ysabTaToR), 0aIbl HAYMCIISFOTCS B 3aBUCHMOCTH OT CJIOKHOCTH 3a/IaHHMS.

Kpurepun popmupoBanus oueHok (OleHMBAHUS) YCTHOIO ONPOCa
YCTHBI ompoc SBIAETCS OJHMM M3 OCHOBHBIX CIOCOOOB yué€Ta 3HaHMM 0Oydaromerocs.
Pa3BEpHYTHIN OTBET CTYJEHTA JOJDKEH MPEICTaBIsATh COOOM CBSI3HOE, JIOTUYECKHU IMOCIIE0BATEIbHOE
COOOIIIEHUE HA 3a/IaHHYIO TEMY, IOKA3bIBATh €r0 YMEHUE TPUMEHSTH OTPE/ICIICHUS.
B pe3ynbraTe ycTHOrO onpoca 3HaHUs, 00yJaroIIerocs OLEHUBAIOTCS 10 CIEAYIOIIEH HIKae:
Taonuya 6. Kpumepuu popmuposanun oyenox

3 dayia 2 6ayia 1 6ana 0 6a/10B
CTaBHTCH, €CITU|CTaBHTCH, €CIIN|CTaBHTCH, €CITU|CTaBHUTCH, eciu
oOyJaromuics: oOyJaromuiics naét|o0yvaronuiics oOyJaronuiics
1) monHO W3JIaraeT|0TBeT, oOHapy>KUBaeT 3HaHWE M|0OHAPYKUBACT HE3HAHUE
W3YYCHHBI  MaTrepwall,|yOBJICTBOPSIONINA TEM|{TOHUMAHHE  OCHOBHBIX|0OJBIIICH qacTu
naért MPaBUIbHOEKE TPEOOBAHUSM, UTO U|TTOJIOKEHHIA JTAHHOW|COOTBETCTBYIOIIECTO
OTIpe/ICIICHHOE st Oamma  «l»,  HO|TEMBI, HO: paznerna U3y4aeMOTO
IKOHOMHUYECKUX nomyckaer 1-2 omu6ku,|1) wu3maraer MaTepualMaTepualia, JIOMYCKaeT
MOHSITHIA; KOTOpBIE ~ CaM  JKE|HCMOJIHO W JIOMYCKAaeT|ONIHOKH B
2) OOHApY)KUBACT|HCIIPABIIACT, U  |-2|HETOYHOCTH B|(hOpMyITHpPOBKE.
MOHMMaHUE MaTrepuala, Hea0deTa B|OIIpEICIICHUH TTOHSTHIA,

MOXET OOOCHOBaTh CBOM|IIOCIICJIOBATEIILHOCTH HW|2) HE yMeeT
CYXKICHHS,  IPUMEHUTH|I3BIKOBOM O(DOPMIIEHUH|JOCTATOYHO TIIYOOKO U
3HaHUS Ha  TPaKTUKE,[H3J1araeMoro. JI0Ka3aTeIbHO

MPUBECTH HEOOXOIMMBIC 000CHOBATH CBOH
OPUMEPBI HE TOJILKO IIO CYXKJICHUSI ¥ TPHUBECTH
y4eOHUKY, HO " CBOM IPUMEPHI;
CaMOCTOSITEIILHO 3) wuzmaraer Mmarepuan
COCTaBJICHHBIC; HETOCIIeI0BATeIbHO U
3) wu3maraeT  Marepuan JOMyCKaeT OmHOKH B
MOCJIEI0BATEIHHO u SI3BIKOBOM  O(pOpMITCHUH
NpaBHUJIBHO C  TOYKH M3JIaraeMoro.

3peHus HOPM

JUTEPATYPHOTO S3BIKA.

bamaer «1», «2», «3» MOTYT BBICTABIATHCS HE TOJBKO 3a €IMHOBPEMEHHBIH OTBET, HO U 3a
paccpeioTOYeHHBIW BO BPEMEHHU, T.€. 3a CyYMMY OTBETOB, JAHHBIX Ha MPOTSKEHUU 3aHATHUA.
HAYUCIISIIOTCSI B 3aBUCUMOCTH OT CJI0KHOCTH 3aJaHHs.

5.2. OneHoYHbIe MAaTepHAJIBI LISl CAMOCTOATEIbHON padoThl 00yuyalolerocsi (THOBbIE 32/124H)

Pabouas mporpamma npenycMaTpuBaeT NpOBEIEHUE JIEKLIIMOHHBIX, TJAOOPATOPHBIX 3aHATUH, a
TaK)K€ caMocCTOsTeNbHYI0 pabory oOyuatomuxcs. B ®I'BOY BO KBI'Y geiictByer OamibHO-
pelTHHrOBas cHCTeMa OLEHKHM Y4YeOHBIX JOCTHXKEHMH oOydarommxcsi 1o 00pa3oBaTelbHbIM
porpaMMaM, peaju3yeMblM Ha OCHOBAaHMU (e/lepalibHbIX TOCYAApCTBEHHBIX 00pa30oBaTeNbHbIX
CTaHJapTOB. banbHO-pedTHHTOBas cHCTEMa OLEHKU 3HAHWW SBISETCS OJHOM M3 COCTaBISIOLIMX
CHUCTCMBI YIIPABJICHHUA KAa4C€CTBOM O6pa3OBaTeHBHOI>'I ACATCIIBHOCTU B YHUBCPCHUTECTE.

5.2.1. IlepevyeHb BONPOCOB MO JUCIHUNJIMHE JJI5I CAMOCTOSATEILHOT0 U3Y4YeHHUs

1. Tlpumepsl TPUKIAAHBIX 3a7ad U WX THUIBL KJIacCU(PUKAIMS, PETPECCUs, pPaHKUPOBAHUE,
KJIaCTEPU3ALUs, IOUCK CTPYKTYPHI B TAHHBIX.



NNk w

9.
10.
11.

12.
13.

Matemaruueckasi CTaTUCTHKA M aHAJIN3 JaHHBIX.

OuieHMBaHME TApaMETPOB PaCIPEICTCHUI.

MeTo MaKCUMATBHOTO TIPABIONOI00HUS.

[Ipumep ucnonab30BaHus: aHAIW3 TEKCTOB U HAUBHBIN 0alleCOBCKUIN KJIacCU(PHUKATOP.
[TpoGema nepeodydenwus. Perynspusarus.

Ouenku mnpuHamIexkHocTH kKiaccam: miomanu noa kpuBbiMu. AUC-ROC, AUC-PRC, ux
CBONCTBA.

[TonsiTue cMenienus u pazdpoca (WUTIOCTpalks Ha IpUMepe JIMHEHHBIX METOJIOB U PEIIAIOIINX
JIEPEBBEB).

YMmeHsblIeHnEe pa3zdpoca ¢ TOMOIIbIO YCPEIHEHUS.

Cayuaitnsiii nec. Onenka out-of-bag.

Hec6anancupoBanHbie BBIOOPKHU: MPOOJIEMBI U METOIBI OOpbOBI. 3amaya oTOOpa MPU3HAKOB,
MIPUMEPHI MTOAXO/I0B.

AJroput™ Anpuopu.

OreHka KayecTBa KJIacTepU3aLIUU.

5.2.2. Tunosble 3a1aHNUA 1Ji1 J1A00PATOPHBIX padoT (KoHTpoupyemble komnerenuun OIIK-1)

4.

ABTOMaTHYECKOE pa3OreHne JIEMEHTOB HEKOTOPOTO MHOXKECTBA (00OBEKTHI, JaHHBIC, BEKTOPA
XapaKTePUCTHK) HA TPYIIIBI IO MPUHIIUITY CXOXKECTHU:

KJIacTepU3alus
KJIacCU(PUKALIHS
HUHTCPIIOIAI A
MOYJISLIHS

Otanbl 00y4eHus B IPaBUIILHOM MOPSI/IKE

a.COop IaHHBIX;

b.IToaroroBka naHHBIX (PHIBTpAIUS, JOMOTHEHHE, KOJUPOBAHHE);

c.IlocranoBka 3a1aun aHaNIN3a;

d.ITon6op mapamMeTpoB MOJIEIN U AJITOPUTMA O0YUEHNS,

e.Bei0op Mozienu (anroputMa aHanusa JaHHBIX);

f.O0yuenue moaenu (aBTOMaTUYECKUH TIOUCK OCTAJIbHBIX TapaMeTPOB MOJIETH);

g.AHanu3 KadecTBa 00y4eHMsl, €CIIU HEYIOBJIETBOPUTEIbHBIN Mepexo/l Ha M. 5 UiH 11. 4;
h.AHanu3 BBISIBICHHBIX 3aKOHOMEPHOCTEH, €CIIM HEYI0BIETBOPUTENIbHBIN Niepexo Ha 1. 1, 4
WM S.

c,a,b,e,d,f,g,h
a,b,c,d,e.f,g,h
b,c,a,e.f,h,g,d
HET MPaBUIBLHOTO OTBETA

Knaccudukanus merono Data Mining mo 3aiauam

3aJ1au KIacCU(PHUKAIIMK U KITaCTePU3aLUN
3aJ1a4¥ IPOTHO3UPOBAHUS

1,2

HET BEPHOTO

Pacrnonoxxurte B mpaBUIIbHOM NOPSAJKE YPOBHH COBPEMEHHON MH(POPMAIIMOHHO-aHATUTUYECKON
CUCTEMBI

a.M3BJICYEHUE, TPE0OPa30BAHUE U 3arpy3Ka JaHHBIX



b.

cOop u nepBUYHAS 00pabOTKA JTaHHBIX

C.CKIIaIUPOBaHNEC JaHHBIX

d.aHanu3 gaHHBIX

e.pe/ICTaBlIEHUE JaHHBIX B BUTPUHAX JAHHBIX

f.Web-nopran:

— ab,c,de.f

— b,c,af,de

- acbfed

+ b,a,ce,df

5. Kunaccudukanus MoxeT ObITh:

+ OpHOMEpHO# (10 OTHOMY IPHU3HAKY)

— Komepnoi

+ MmHoromepHo# (110 1ByM U 6oJiee MpU3HAKaM)

— BnymuuBoit

6. BriOepute BepHBIC YTBEPKICHUS:

+ Mouens XpaHeHus 1 00pabOTKH TAHHBIX B TPAIUIIMOHHON 0a3e TaHHBIX - BEpTUKATbHAS MOJICTIb.
— Mogenb xpaHeHus: 1 00pabOTKH TaHHBIX B 06a3e OOJBIINX JAHHBIX - BEPTUKAIbHAS MOJIETh
— Mogenp xpaneHus U oOpaOOTKM AAHHBIX B TPAJAULMOHHOW 0a3e MAHHBIX - TOPU30HTAIbHAS

MOJIEJTb

+ Mogenb XxpaneHusi 1 00pabOTKH TaHHBIX B 6a3e OONbUINX JaHHBIX - TOPU3OHTAIBHAS MOJIENb
7. BplOepuTe BepHbIE YTBEPKIACHMUS:
— JlaHHBIC B TPAAUIIMOHHOW 0a3e TaHHBIX CTPYKTYPHUPOBAHEI.
— JlanHbIi B 6a3e OOJBIINX JaHHBIX CTPYKTYPHUPOBAHBI
— JlaHHBbIE B TpaAULIMOHHON 0a3e NaHHBIX TOMYCTPYKTYPUPOBAHBI WM HECTPYKTYPHUPOBAHBI
— JlanHble B 0a3ze OOJBIIMX JAHHBIX MOIYCTPYKTYPUPOBAHBI UITU HECTPYKTYPUPOBAHBI

8. Kaxkue u3 aropuTMOB OTHOCSATCS K aIrOpUTMaM KJIacTepU3aIlnu:

+ MeTton OnmkalIero coceaa
— MuHHMaNBEHOE MOKPBIBAOIIIEE AEPEBO
— k-Means anroputm
— T'eHeTuveckue anropUTMbI

9. llenu knactepuzanuu
— TIOHMMaHHUE JaHHBIX MTyTEM BBISBICHHS KIACTEPHOU CTPYKTYPHI
— C)KaTue JaHHBIX
— oOHapyXeHHE HOBU3HBI

+ 13

10. Ilponecc mpeBpalieHuss AaHHBIX B 3HAHWS, a 3HAHUU B JCWCTBUS OW3HEca TSl MONYYCHUS

BBITO/IBI. SIBiIsIETCS AESITEbHOCThIO KOHEYHOTO TI0JIb30BaTENsl, KOTOPYIO 00JIEryaroT pa3IuyHbIe
aHAJIUTUYECKHE W TPYIIOBbIE HWHCTPYMEHTHl M TNPWIOKEHUS, a Takxke HH(ppacTpykTypa
XpaHWIMILA JAHHBIX:



+ Business Intelligence
— CB0OOIHBII TOKCK

— AHanmm3 UCKITFOUYeHUM
—  Kiaccudukanms

PyGexxHbIN 1 TPOMEKYTOUHBIN KOHTPOJIb OCBOCHHUS CTYCHTOM JTUCIUIUIMHBI OCYIIECTBIISIETCS B
pamKax OaIbHO-pEHTHHTOBOW CHUCTeMbl. Pacmpenenenue 0aljioB B COOTBETCTBUU C JICHCTBYIOIIHM
[Tonoxenuem o OaILHO-PEHTUHTOBOM CHCTEME OIIeHKH ycreBaeMocTh ctyaeHToB KBI'Y npuBeneHo B

5.3.®@opMbl U cofepxaHue PyOeKHOT0 KOHTPOJIA

Tabiuue 7.
Taonuya 7. Pacnpedenenue 6annoe
Ne KomnokBuym | JIaboparopusiii | [Tocemaemocts | TectupoBanue | KMtoro
PEUTUHTOBOM MPaKTUKYM
TOYKH
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24

Taoauya 8. Kpumepuu oyenku

Bun meponpusitus Kpurepuu onenkn baiel
KomnokBuym (YCTHBIH | - SICHOCTb, YETKOCTb U JOKA3aT€IbHOCTD U3JIOKEHUS 0-21
OTIPOC IO TEME) OTBETOB Ha BOIPOCHI;
- BJIaJICHUE CIIELUAIbHBIMU TEPMUHAMU;
- CHCTEMHOCTb 3HAHUM 110 TEMATUKE
JlaboparopHoe 3aHsTHE | - HOHUMaHUE IIeNI U 33734 paboThl 0-24
- BBITIOJTHEHUE 3aJJaHui U 00paboTKa pe3ysbTaToOB
- OTUET M 3aIuTa Ja00paTopHON paboThI
Kommnsroreproe Pesynbrarsl TeCTHpOBAHUSA 0-15
TECTUPOBAHUE 11O KonuuectBo 6amioB = 5xn, n - A0S TECTOB 1O TEME C
pasnenam AUCIHUIUIMHBI | TPaBUILHBIMU OTBETAMH.
ITocemenue 3aHaTHil [Tpu Tpex u Gosee mpornyckax 3aHATHH Oe3 0-10
YBAXUTEIHHOW MPUYUHBI 0aJUIbl aHHYITHUPYIOTCS.
3aueTr SICHOCTD, YETKOCTh U JJ0Ka3aTeILHOCTh U3JIOKEHUS 0-30
OTBETOB Ha BOIIPOCHI;
- BJIaJIEHUE CTIEUAIbHBIMU TEPMUHAMU;
- CHCTEMHOCTbh 3HAHUM 10 TEMATUKE TUCIUILTAHBI B
1[EJIOM.
Wrorosas oneHka 0-100

JK3aMeHallMOHHbIE BONPOChI (KOHTpoupyemble komnerenuun OIIK-1)

[IpuMepHBIi IepeyeHb BOIPOCOB K 3K3AMEHY:

1. OcHOBHBIC MOHATHS MAITUHHOTO O6y‘{CHI/I}I. OCHOBHBIC TOCTAHOBKU 3aaad. HpI/IMCpLI

IMPUKIAAHBIX 3a1a4.

2. Jluneiinble mpocTpaHcTBa. Bektopsl u Matpuisl. JInneiinas HezaBucumoctb. OOpaTHas

MaTpuIia.

3. TIpousBoaHas u rpagueHtT ¢pyHkuuu. ['paguenTHbI ciiyck. Boimykibie gyHKInu.




4. CnyyvaiiHble BenMUuHBL. JIMCKpETHBIE U HENPEPBIBHBIE pacnpeneneHus. [Ipumepsl.

OneHuBaHue MapaMETPOB paclpeleICHU, METO MAaKCUMAIBHOTO IIPAaBI0NO100uS.

BbyrcrpannuHr.

6. Jluneitnbple MeTOIbI KJIaCCU(UKALIMY U perpeccuu: (YHKIIMOHAIBI KaueCTBA, METO/IbI
HACTPOUKH, 0COOCHHOCTH MPUMEHEHHUS.

7. MeTtpuku KauecTBa aJlrOPUTM PErpeccHy U KilacCU(UKALIUU.

8. OueHnBaHKE KayecTBa anroputMoB. OTiI0KeHHas BbIOOpPKa, ee HepocTaTKu. O1ieHKa
MIOJIHOTO CKOJb3simero koutpous. Kpocc-sanunanus. Leave-one-out.

9. JlepeBbs peuienuil. MeToipl mocTpoeHust 1epeBbeB. X perynspusanus.

10. Kommo3uiuu anroputmoB. Pa3noxkenne ommOKN Ha CMEIeHHEe U pa3opoc.

11. Cygaiinblii Jiec, ero0 0COOCHHOCTH.

12. Metoabl moucka BIOPOCOB B JaHHBIX. MeTO/1bI BOCCTAHOBIICHUS ITPOITYCKOB B TAHHBIX.

13. Pabora ¢ HecOaaHCUPOBAaHHBIMH BHIOOPKAMHU.

14. 3amaua ananu3a moTpeOUTEILCKOU Kop3uHbL. [loanepikka u 1ocToBepHOCTh. YacThie,
3aMKHYTbIE U MAaKCHMaJbHbIE YaCThlE MHOXKECTBA. AJITOPUTM ATIPUOPH.

15. 3amaua knacrepusanun. Anroput™ K-Means. O1ieHKH KauecTBa KJIacTepU3aIH.

e

Kputepuu ¢popmupoBanus OLEHOK MO0 MPOMEKYTOYHOH ATTECTALMHU

«Otnnyno» (30 6a/woB) — MOMy4YarOT 00yYarouuecs, KOTOPble CBOOOIHO OPUEHTHUPYIOTCS B
MaTepuaige ¥ OTBevaroT Oe3 3arpyaHeHuid. OOyyaromuiicss cmocoOeH K BBIMOJIHEHHUIO CII0KHBIX
3aJJaHNii, TIOCTAHOBKE IieJield M BbIOOpe myTel ux peanu3anuu. PaboTa BBIMONHEHa MOTHOCTHIO 0€3
omu6ok, pemeno 100% 3anay;

«Xopomo» (20 OamwIoB) — TMONYYAOT OOyYaIOUIUECs, KOTOPbIE OTHOCHUTEIBHO IOJHO
OpPUEHTHUPYIOTCS B MaTepHale, OTBEUAlOT 0e3 3aTpyAHECHUM, TOMyCKAIOT He3HAUYUTEIbHOE KOTUYECTBO
omuO0k. OOyJarIUiics CIIOCOOCH K BRIMTOJIHCHUIO CIIOKHBIX 3aaHuid. PaboTa BHIITOTHEHA MTOTHOCTEIO,
HO MMEIOTCS He Oosiee OHOW HerpyOoi OmMOKM M OJHOTO HEAo4eTa, He Oojiee TpeX HEAOYETOB.
JlonyckaroTcsi HE3HaUMTEIbHbIE HETOYHOCTH IIPU pellieHuu 3ajad4, peuieHo 70% 3anauy;

«Y nosnerBoputenabHO» (15 6aminoB) — momydyaroT oOydaromuecs, y KOTOPBIX HEAOCTaTOYHO
BBICOK YPOBEHBb BIJIQZICHUsI MaTepuaioM. B mporecce oTBeTa Ha 9K3aMEHE JIOIMYCKAOTCS OIIMOKH U
3aTpyaHEHUS TIpU U3JI0KeHUH Matepuana. OOydaromuiicss TpaBUIIbHO BBINOJIHUI HE MeHee 2/3 Bceid
paboOTHI WM JOMYCTHII HE 00Jiee OHOM Tpy0Ooit OmMOKHN U IBYX HEJ0UYETOB, HE OOJee 0THOM TpyOoil u
oJHOU HerpyOoil ommOku, He Oosee Tpex HerpyObIx omMOOK, oAHOHM Herpy6oi. OOyuarommiics
3aTPYAHSIETCS ¢ MPABWIHHOW OLIEHKOW MPENJIOKEHHOM 3aJa4M, JaeT HEMOJHBIN OTBET, pemeHo 55%
3azauy;

«HeynosnerBoputensHo» (0 0a/wioB) — TOJNYyYarOT OOydYarouuecs, KOTOPbIE IOMYyCKaloT
3HAYUTENbHbIE OMNOKU. OOyJaromuiics UMeeT TUIIh HAaYalbHYI0 CTENIEHb OPUEHTAIlMU B MaTepuae. B
paboTe yucio omMOOK W HEJOYETOB MPEBBICHIO HOPMY JUIS OLUEHKH 3 WIIM TPABWIBHO BBITOJHEHO
MeHee 2/3 Bcelt paboThl. OOyyaromuiics 1aeT HEBEPHYIO OLIEHKY CUTYalluH, pemeHo menee 50% 3amau.

Kpumepuu oyenku kauecmea 0ceoenus OUCYUNIUHb

MakcumanbHas cymma (100 GannoB), Habupaemasi CTyI€HTOM I10 JTUCUUIUIMHE, BKIIOYAET JIBE
COCTAaBJISAIOLIHE:

— TIepBas COCTABJIAIONIAS — OIIEHKA PETYISIPHOCTH, CBOEBPEMEHHOCTH 1 Ka4eCTBA BBHITTOJTHEHHUS
CTYJICHTOM y4e0HOU pabOTHI MO U3YYCHUIO JUCIUIUIMHBI B TEYCHHUE MEPUOAA U3yUEHUS TUCITUTITUHBI
(cemecTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 GamtoB). bamibl, xapakTepusyromue
YCIIeBaeMOCTh CTY/ICHTA IO IUCIUIUTHHE, HAOWPaIoTCs MM B TEUYEHHE BCETO Nephojia OOyYEeHHUs 3a
M3y4eHHE OT/ICJIbHBIX TEM U BBIMIOJIHEHUE OT/AEIbHBIX BUIOB paboT.

— BTOpas COCTaBIISIONIAsi — OIEHKAa 3HAHWHA CTYICHTa 1O pe3yibTaTaM IPOMEKYTOTHOH
atrectaruu (He 6onee 30 6amioB).

Kpureprem orieHkH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMI B paMKax y4eOHOM TUCIUITITMHBI
SABJISICTCA DK3aMCH.



6. MeTonuyeckue MaTepuaJibl, Onpeae/siionue npoueaypbl OleHNBAHUSA 3HAHUH, YMEHUI,
HABBIKOB M (WJIM) ONBITA AeSATEJILHOCTH

OO6muit 6amT TEKyero u pyoeKHOT0 KOHTPOJIS CKJIAJIBIBACTCS U3 CIASAYIOIUX COCTABIISIFOITUX
(mpunoxxenue 2). KpurepueM oueHKH YpOBHsS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH B paMKax y4eOHOM
JTUCIUILIIMHBL B 1 cemecTpe sBseTcs dk3aMeH. L[enpio MpoMeKyTOYHBIX aTTeCTallui MO JUCIUTIIINHE
SBIIIETCS OIEHKAa Ka4ecTBa OCBOCHUS JHUCHUIUIMHBI OOydaromuMmucs. TWIOBbIC 3amaHus,
obecnieunBaromue Gopmupoanue komrerenuuu OIIK-1 npencrasiaeHsr B Tadauie 9.

Taonuya 9. Pezynomamol océoenus yueoHoil OUCUUNIUHDL, ROOEHCAUUE NPOBEPKe

Pe3ynomamut
obyuenun OcHogHble noKkazamenu oyeHKu Buo ouyenounozo
pe3ynbmamog o0yuenus mMamepuana
(Kkomnemenuyuu)

OIIK-1. Cnoco0O¢H |a) 3HATh: OLeHOYHbBIC

CaMOCTOSITENILHO — OCHOBHBIE HIOHATHS | MAaTEpUAJIBI Ui

IpUoOpeTaTh, HUCKYCCTBEHHOI'O MHTEJUIEKTA, | CAMOCTOSATEIbHON

pa3BUBaTh U NPUMEHSATh MH(GOPMAaLIMOHHbIE MOJIENIN 3HAHUM; |paboThl (paszen 5.1);

MaTeMaTHYEeCKue, — METOABl TOCTPOSHHUS MOJIENeH | |TECTOBBIC 3aJaHHS

€CTECTBEHHOHAYYHbIE, UACHTUPUKALIUN uccienyeMbIx | (pasaen 5.2.3);

COLIMAJIBHO- MPOIIECCOB, SIBJICHUN U OOBEKTOB; |9K3aMEHAI[MOHHBIC

9KOHOMHUYECKUE U —  METOJibl U JITOPUTMBI | BOIPOCHI (pasnen 5.3)

npodeccuoHaibHbIE IUIAHUPOBAaHHUST ~ W3MEPEHUH |

3HAHUS Ui pelleHUs UCTIBITAHUH, a TaKke 00pabOTKU HX

HECTaHAAPTHBIX 3ajad, pe3yJIbTATOB U OI[CHKH UX Ka4eCTBa.

B TOM 4YHCIIE B HOBOIi|0) yMETh:

WIM HE3HAKOMOH cpene — paspabaTeiBaTh ¥  HCIIOJIb30BATh

u B CUCTEMBl OIUCAHUSA M YIPaBJICHUS

MEXIUCIATUTHHAPHOM MIPOM3BOJICTBEHHBIMH JaHHBIMU;

KOHTEKCTE; — TPUMEHSTH buzuko-

MaTeMaTUYeCKUe  METOJbl NP
MOJICTTMPOBAHUHU 3a/1ad B O0OJACTH
aBTOMATHU3allMd TEXHOJOTUYECKUX
IPOLECCOB U MPOU3BOJICTB;

— (opMHUpOBaThH TUIAHBI U3MEPEHUI U

HCIBITAHUH TS pa3IMYHBIX
HU3MEPUTENbHBIX u
OKCIIEPUMEHTAIBHBIX  3aJa4 W
o0OpabaTsIBaTh MOJIyYeHHBIE
pe3yabTaThl ¢ HWCIOJIh30BAHUEM
AITOPUTMOB, aJIeKBaTHBIX

c(hopMUPOBAHHBIM IIJIAHAM.
B) UIMETh HAaBBIKHU:

—  MOJEIHUPOBAHUS MIPOLIECCOB
YIIPaBICHUS CUCTEM;

— WCIOJB30BaHUS  MPHUKIIAJTHBIX
pouenyp, pean3yIomux
npaBuiia 00pabOTKHU JaHHBIX;

— TIOCTPOEHUS MoJenen 51
pelIeHrsT KOHKPETHBIX 3a/Ja4 B
obnactu aBTOMAaTH3AINH
TEXHOJIOTHYECKUX TIPOIECCOB U
MIPOU3BO/ICTB.




7. YueOHO-MeTOoaMYecKoe o0ecneYeHue JUCHUIIINHBI

7.1. OcHoBHas JUTEpaTypa
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. JlonoiHUTEIbHAS JINTEPATypa
Boyd, Vandenberghe. Convex Optimization (http://stanford.edu/~boyd/cvxbook/)
Dekking, F.M., Kraaikamp, C., Lopuhaid, 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)
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7.3. UHTEepHeT-pecypChl
. lopTtan http://www.machinelearning.ru
. http://www.intuit.ru/studies/courses/676/532/info
. http://sharedlib.ru/index.php/informatika/97-xemdi-a-taxa-vvedenie-v-issledovanie -operaczij.html
. http://www.aup.ru/books/m157/2_4.htm
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7.3.1. Un¢opManiuoHHO-CIIPABOYHbIE CHCTEMbI
1. Maremarudeckas Oubnmmoreka - https://math.ru/lib/
Tabnuia MmaremaTrdeckux cumBoiioB — https://ru.wikipedia.org/wiki/Tabnuma mMaTemMaTHueCKUx
CHMBOJIOB
CripaBOUYHUK 110 NPUKJIAJAHON MateMatuke — http://www.pm298.ru/
4. Cnoapu u DHuMkionenuu - http://endic.ru/

b

7.3.2. Ilpodeccnonaibubie 0a3bl JaHHBIX
1. MaremaTtnueckoe 6ropo — https://www.matburo.ru/sites.php
2. OHnaiH-KanbKyIITOpsl — http://www.matem96.ru/kalkulator.shtml
3. Pemenue 3aa4 nuHeHOro mporpaMMmupoBanus — http://www.math-pr.com/zlp_1.php

7.4. MeTonn4eckne yKa3aHus K J1a00paTOPHBIM 3aHATHAM
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. MeTonnyeckne yKa3aHus M0 POBEJCHUIO Y4eOHBIX 3aHATHH

VYyeOHast paboTa MO JUCHUIUIMHE COCTOUT M3 KOHTAKTHOM paOOThl (JIEKIMH, MPAKTUYECKUE
3aHATHUS) U CAMOCTOSITENIbHON paboThl. [0 KOHTaKTHOM yueOHOH paboThI B 0011eM 00beMe BpEMEHH,
OTBEJACHHOM [IJISl M3YYECHHS JUCIHUIUIMHBI, cocTaBiseT 51 % (B TOM 4YHCle JEKIMOHHBIX 3aHATUA —
30,6%, mpaktudeckux 3anstuii — 20,4%), nons camocTosiTensHOM paboTel — 49 %. CooTHOIIeHHE
JIEKIMOHHBIX, CEMUHAPCKUX, TAOOPATOPHBIX U MPAKTUYECKUX 3aHATHI K 00IeMy KOJUYECTBY 4acOB
COOTBETCTBYET y4eOHOMY IJIaHy HaIlPABICHHUS.

J1J1 MOATOTOBKY K MPAKTUYECKUM 3aHATHSAM HE0OX0IUMO pacCMOTPETh KOHTPOJIbHBIE BOIIPOCHI,
pU HEOOXOAUMOCTH OOPAaTUTHCS K PEKOMEHIYEMON JIMTEpaType, 3anucaTh HEMTOHATHbIE MOMEHTHI B
BOIIpOCax JUIsl YSICHEHHS UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no u3y4eHuro OUCYUNJIUHb
[lpuctynas K W3Y4YCHHIO AWCHUIUIMHBL, OOydaromemMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEeMAaTHYECKUM TUIAHOM 3aHSTHH, CIIUCKOM PEKOMEHI0OBaHHOH yueOHOM muTeparypsl. Cieayer ysICHUTh


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

MOCTIeIOBATEIbHOCTD BBIMOJIHEHUS WHIUBHUIYaTbHBIX Y4EOHBIX 3aJaHUM, 3aHECTH B CBOIO pabouyro
TeTpaJb TEMbl U CPOKU IPOBEIECHUS CEMHHApOB, HANMCaHWUs Y4eOHBIX M TBOpUeckux pabdor. Ilpu
W3Y4YEHHUH TUCLUIIIMHBI 00Y4arOIIHEecs BBIIOJIHAIOT CIEAYIOIINE 3a1aHNS: U3y4al0T PEKOMEH0BAHHYIO
y4eOHYI0 M HAyYHYIO JIUTEpaTypy; HMHUIIYT KOHTPOJbHBIE PAOOTHI, TOTOBAT JOKJIAAbl U COOOIIEHHS K
NPAKTUYECKUM 3aHSATHUSAM; BBIIOJHIIOT CAMOCTOSITENIbHBIE TBOpYECKHE palOThl, YYacTBYIOT B
BBINOJIHEHUM TPAKTUYECKUX 3aJaHui. YpPOBEHb M IIyOMHA YCBOEHHUS AMCLUUIUIMHBI 3aBUCAT OT
aKTUBHOM M CHCTEMAaTHYEeCKOM pabOThl Ha JIEKIMAX, HM3YYCHUS PEKOMEHJIOBAHHOM JMTEpaTyphl,
BBIIIOJIHEHUS KOHTPOJIbHBIX TMCbMEHHBIX 3aJaHAN

Kypc u3yuaercs Ha JIeKIUSAX, CEMHHAPAxX, MPU CAMOCTOSTEILHON W WHAMBUIYAIBHON paboTe
obyyaromuxcs. OGyJaroImuics s MOJHONO OCBOEHUS MaTepualla JOJKEH He MPOIYCKaTh 3aHATUS U
aKTHUBHO y4aCTBOBAaTh B yUeOHOM mporecce. JISKIuu BKII0YaloT BCE TEMbI 1 OCHOBHBIE BOTIPOCHI TEOPUHU
U MPaKTUKU cTpaxoBaHus. g mMakcumanbHOH >PQPEKTUBHOCTH M3ydeHHs] HEOOXOAMMO MOCTOSHHO
BECTH KOHCIIEKT JICKIMM, 3HaTh PEKOMEHIYEMYIO IIPENOJaBaTeIeM JIMTEPaTypy, IO3BOJIAIOLIYIO
JOTIOJIHATB 3HAHUS U JIy4Ylle MOArOTOBUTHCS K CEMHUHAPCKUM 3aHATHUSM.

B coorBeTcTBHM ¢ y4eOHBIM IUIAHOM Ha KaXKAYIO TEMY BBIIEICHO HEOOXOIMMOE KOJIUYECTBO
4acoB  IPAKTMYECKHX  3aHATHH, KOTOpPBIE IIPOBOAATCA B COOTBETCTBUM C  BOIPOCAMH,
PEKOMEH/IOBAaHHBIMU K HM3YYEHHUIO M0 olpejaeieHHbIM TeMaM. OOydaromuecs NOJKHBI PETyJsSpHO
TOTOBUTBHCS K CEMUHAPCKUM 3aHATHSM M Yy4acTBOBAaThb B 0OCYXIEHMM BompocoB. IIpu moaroroBke k
3aHATUSAM CIIEAYEeT PYKOBOJICTBOBAaTbCA KOHCIEKTOM JIEKIIMM M PEKOMEHIOBAHHOW JIMTEpaTypOM.
TemaTnueckuit IUIAaH JAUCHUIUIMHBIL, y4eOHO-METOJAMYECKHE MaTepuaibl, a TakkKe CIHCOK
PEKOMEHIOBAaHHOH JINTEpaTyphl IPUBEICHBI B paboyeil mporpaMmme

B xone n3ydeHus QUCHUIUIMHBI 00YYaroIUiicss UMEET BO3MOXKHOCTb IOATOTOBUTH pedepar 1o
BBIOpaHHOW W3 TpeaiokeHHOTo B Pabouyeil mporpamme crnmcka Teme. BBICTyIUIeHHE ¢ AOKIaI0M T10
pedepaty B rpyIie npoBOAUTCS B GOpMe NPE3eHTALUU C UCII0JIb30BAaHUEM MYJIbTUMEIUMHON TEXHUKH.

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCHEKMOM 60 6PeMs NPOBeOeHUA JIeKUUU

B npornecce 1eKIIMOHHBIX 3aHATUN 11€7€C000pa3HO KOHCIIEKTUPOBATh yueOHbIM Martepuai. s
3TOTO MCIONB3YIOTCA OOIMEe U YTBEPAMBIIHUECS B MPAKTUKE MPABUJIA, U MPUEMBbl KOHCIEKTUPOBAHUS
JICKLWM:

KoHncnektupoBanue JeKIUil BeAETCA B CIEUAIBHO OTBEICHHOMN MJIS 3TOrO TETPaau, KaXkKbli
JIUCT KOTOPOU JI0JIKEH UMETh IO0JIs1, Ha KOTOPBIX JIEIAI0TCSI HOMETKH U3 PEKOMEHI0BaHHOM JINTEPATYPHI,
JIOMIOJTHSIOIINE MaTepuall MPOCTYIIaHHOM JIEKIIHH, a TaKXKe MOJYepKUBAIOIINe 0cO0YI0 BaXXHOCTh TEX
WM UHBIX TEOPETUYECKHUX MOJI0KEHUH.

[lenecooOpa3HO 3aMKCHIBaTh TEMY U IUIAH JIEKIIUHA, PEKOMEHIyEMYIO JINTEPATYPy K TeMe. 3alucH
pa3zenoB JIEKIMHU JOJKHBI MMETh 3aroJIOBKM, IOJ3arojoBKH, KpacHble CTpOKHU. Jljis BBIJENEHUS
pa3lesoB, BBIBOJIOB, ONPEIEIICHNUN, OCHOBHBIX MJAEH MOXHO MCIIOJNb30BAaTh I[BETHBIE KapaHJAIId U
(dbomactepsl.

HazBaHHble B JIEKIIMHM CCHUIKM Ha MEPBOMCTOYHHKH HAI0 TMOMETUTh Ha MOJSIX, YTOOBI MpHU
CaMOCTOSITENIbHOM paboTe HalTH U BIHCATh UX. B KOHCIEKTE OCIOBHO 3alMCHIBAIOTCS ONpEAEIeHUs
MOHATHUH, KaTeropuit ¥ 3akoHoB. OcTaiabHOE TOHKHO OBITH 3aIIMCAHO CBOMMHU CIIOBaMH.

KaxxaoMy cTyneHTy HeoOXOOuMO BbIpabOTaTh U MCHOJIb30BaTh JOMYCTHUMbBIE COKpAIlEHUS
HauOoJee pacIpOCTPAHEHHBIX TEPMUHOB U MOHSATHIA.

Memoouueckue pekomendauuu 1o n0020moeKe K npakmu4ecKum 3aHamuim

[IpakTuyeckue (CeMHHApCKHE) 3aHATHS — COCTaBHAs YacTh Y4eOHOIro Ipolecca, IpyInoBas
dbopMa 3aHATHI TpPU AaKTUBHOM Yy4YacTHMM CTyAEHTOB. IlpakThueckue 3aHsATHS CIOCOOCTBYIOT
yIIIyOJICHHOMY HM3y4YeHHMIO Haubosiee CIOXKHBIX MNpoOJeM HayKu W CIyXaT OCHOBHOH (opMoit
MO/IBEJICHUSI UTOrOB CaMOCTOATEIbHOW palboThl oOywaromuxcs. Llenbio mnpakTUYecKuX 3aHATHM
ABNISICTCA YIIIyOJ€HHE M 3aKpeIUIeHHEe TEOPETHYECKUX 3HaHUM, MOJIYYEHHBIX OOydYalolIMMHUCS Ha
JeKIUSAX W B IPOLECCE CaMOCTOSATEIBHOIO M3Y4YEHUs y4eOHOro Marepuana, a, CIeA0BaTeNbHO,
(dbopMHUpOBaHUE Y HUX OIPECIIEHHBIX YMEHUN 1 HAaBBIKOB.



B xo/1e mMoArOTOBKM K CEMHUHAPCKOMY 3aHSATHIO HEOOXOAMMO MPOYHUTATh KOHCIEKT JIEKIUH,
W3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JIOTIOJIHUTEIBHOW JIUTEPATypOH, BBITIOIHHUTH
BBIIAHHBIE MPETOJIaBaTEIeM MTPAKTUIECKUE 3a1anus. [Ipu 7TOM yuecTh peKOMEHJAIH PO IaBaATEIs
u TpeboBaHUs porpaMMebl. [lopabaThiBaTh CBOW KOHCIIEKT JICKIIUH, JIeJiasi B HEM COOTBETCTBYIOIINE
3aIHMCH U3 JTUTEPATYPHIL.

XKenarenbHO NMpH MOATOTOBKE K MPAKTHYECKHM 3aHATUSM [0 JUCIHILIMHE OJHOBPEMEHHO
MCIOJIb30BaTh HECKOJIEKO UCTOYHUKOB, PACKPBIBAIOIINX 33 JaHHBIC BOPOCHI.

Ha mpakTudeckux 3aHATUSX OOydaronmecs: ydarcs rpaMOTHO M3JIarath NpoOieMbl, CBOOOIHO
BBICKA3bIBaTh CBOHM MBICIIH M CYXICHUS, PACCMATPUBAIOT CHUTYAIMH, CIIOCOOCTBYIOIINE DPAa3BUTHIO
npoeCCHOHATILHON KOMIIeTeHTHOCTH. CIielyeT MMETh B BHIY, YTO TOATOTOBKa K MPAKTUYECKOMY
3aHSTHIO 3aBHCHT OT (JOPMBI, MECTa MPOBEICHUS CEMHHAPA, KOHKPETHBIX 3aJ[aHUH U MOPYYCHHIA. ITO
MOXET OBITh HAaIlMCAaHUE JOKJIaaa, 3cce, pedepara (¢ mMOoCIeTyIONUM UX 00CYKIEHUEM ), KOJUIOKBUYM.

Memoouueckue pexomenoayuu no OPZAHU3AYUU CAMOCIOAMENbHOU PAdOmbl

CamocTtosTenpbHas paboTa O0OydYaOIIUXCS - CIOCO0 AaKTHBHOTO, IICJICHAIIPABICHHOTO
IIPUOOPETEHUS CTYIEHTOM HOBBIX JUIsl HErO 3HAHUI U yMEHUI 03 HelOCPEICTBEHHOIO Y4aCTHsl B ’TOM
npouecca mnpenonasareieil. [loBellieHHE posid caMOCTOSTENBbHON pabOThl 00yYarOIIUXCS MpU
IIPOBE/ICHUH PA3IMYHBIX BUJOB yYEOHBIX 3aHATUH IpeAoiaraer:

—  ONTHMH3ALMIO METOAOB OOYy4€HHUs, BHEJPEHUE B y4yeOHbBIH IPOLECC HOBBIX TEXHOJOIHMH
O6y‘-I€HI/I$I, MOBBIIIAIOIIHUX IMPOMU3BOAUTCIIBHOCTE Tpyda HNpPCIoAdaBaTCiisd, aKTHMBHOC HCIIOJIb30BAHUC
MH(GOPMALMOHHBIX TEXHOJIOTUH, TO3BOJIIOLINX 00YYaroEeMycsl B YA00HOE [l HEro BpeMsi OCBauBaTh
y4eOHBII MaTepuair;

—  IIUPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBCPUHICHCTBOBAHUC MCTOJAUKH TMPOBCACHHUA IIPAKTUK U HayLIHO-I/ICCJICIIOBaTCJH)CKOf/'I
paboThl 00yJaromUXcs, TOCKOJIBKY UMEHHO 3TH BUIBl y4eOHOU paboTHl B MEPBYIO OYEpEb TOTOBST
00yJaroIuxcs K CaMOCTOSATEIbHOMY BBIIIOJIHEHUIO PO ECCHOHATIBHBIX 3a/ay;

- MOACPHU3ANHUIO CUCTECMbI KYPCOBOI'0O M AUIIJIOMHOI'O ITPOCKTHPOBAHUA, KOTOpad HOJDKHA
MOBBILIATH POJIb CTYJEHTA B 10A00pe MaTepuaia, OMCKe MyTel perieHus 3a1a4.

CamocrosTenbHas paboTa IPUBOJUT CTYJEHTA K NOJIYYEHUIO HOBOTO 3HAHUS, YIOPSI0UYEHUIO U
yIayOJIeHUI0O UMEIOIIMXCS 3HaHUH, (OPMUPOBAHUIO Y HETO MPOPECCHOHATBHBIX HABBIKOB U YMEHH.
CamocrosrenbHas paboTa BHIIOIHSIET A PYHKIUI:

—  Pa3BUBAIOLLYIO;

—  uH(GOPMaLMOHHO-00yUaIOIIYIO;

—  OpPUEHTHPYIOUIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIMTHIBAIOLIYIO;

—  HUCCIIEJJOBATEIBLCKYIO.

B pamMkax kypca BBINOJIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM paboThI:

1. IIpopabotka yueOHOTO MaTepHuaia (1o KOHCIEKTaM, Y4eOHON U HAy4YHOH JIUTEPATypE);

2. BrinonHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHU;

3. PaOota ¢ Tectamu 1 BompocamHu JiJIsl CAMOIIPOBEPKH;

4. BrlnogHeHHE UTOTOBOW KOHTPOJIBbHOM paboThI.

CryneHTaM peKOMEHAYEeTCS ¢ caMOro Hauyajga OCBOEHHS Kypca paboTaTh C JUTEpaTypod H
Ipe/ularaéMbIMU 3aJJaHUSAMHU B (pOpMe MOATOTOBKU K OYEpEeHOMY ayAUTOpHOMY 3aHATHIO. [Ipu 3TOM
aKTyaJU3UPYIOTCS MMEIOILIUECs 3HaHMs, a TakXKe co3/laercs 0as3a Uuis yCBOEHHS HOBOIO MaTepuana,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTYACHT MOJIy4aeT B ayAUTOPHH.

Heo0OxoauMo OTMETUTH, YTO HEKOTOpbIE 3aJlaHUsl ISl CaMOCTOSITENIbHOM paboThl MO Kypcy
UMEIOT ONpeeTeHHYI0 crieuduKy. IIpu ocBOeHNN Kypca CTYJeHT MOXKET MOJIb30BaThCsl OMOIMOTEKON
BYy3a, KOTOpasl B OJIHOM Mepe obecrieyeHa COOTBETCTBYIOIIECH JTUTepaTypoil. 3HAUYUTENbHYIO IOMOIIb B
MOJITOTOBKE K OYEPEHOMY 3aHATHIO MOXKET OKa3aTh UMEIOIIUICS B yUeOHO-METOINYECKOM KOMILIEKCE
KpaTKUH KOHCHEKT JeKIuil. OH e MOXET MCIOJb30BaThCsl M JJISl 3aKpEIUVIeHHs MOJIYYEHHOIO B
ayautopun Matepuana. CamocrosiTenbHas paboTa CTYIEHTOB MpEIycMOTpeHa y4eOHBIM IJIAHOM U
BBITIOJIHSETCS] B 003aTEIbHOM MOPSJIKE. 3aaHusl MIPEII0KEHbl 0 KaXA0M U3y4yaeMoOl TeMe U MOTYT



TOTOBUTHCS WHAWBHUIYAbHO WM B Tpymme. [1o HEoOXOAMMOCTH CTYACHT MOXKET oOpamatbes 3a
KOHCYyJbTalliel K TMpernojaBaTenio. BpiMmonHeHWe 3aJaHuil  KOHTPOJIHMPYETCS M OLIEHUBAETCS
IIpenojaBaTeieM.

JlJ1s ycrenmHoro caMoCTOSATeIbHOTO U3YYeHHs] MaTepHralla CEero/IHs UCIIONIb3YIOTCS Pa3IMyHbIe
cpeacTBa 00y4eHus1, Cpeid KOTOPHIX 0C000€ MECTO 3aHUMAIOT HH(POPMAIIMOHHBIE TEXHOJIOTHH Pa3HOTO
YPOBHS U HAIIPaBJICHHOCTH: AJIEKTPOHHBIE YYEOHUKU U KYPChI JIEKIUH, 6a3bl TECTOBBIX 3aJIaHUM U 3a]1a4.
DNEeKTPOHHBINA YYEOHHK MPEICTABISAET CO0O0M MPOrPpaMMHOE CPEACTBO, TIO3BOJISIOINIEE MTPEICTABUTD IS
M3Y4YEeHUsI TEOPETUUYECKH Marepuall, OpraHW30BaTh anpoOHpOBaHHE, TPEHAX M CaMOCTOSATEIbHYIO
TBOPYECKYIO paloTy, TOMoraromiee CTyJCHTaM W MPEroAaBaTeNi0 OLEHUTh YPOBEHb 3HAHUHN B
ONpeeNICHHOW TeMaTHKe, a TakXKe cojepraliee HEoOXOJUMYI0 CIPaBOUYHYI0 HH(POPMAIHIO.
DNEeKTPOHHBIA YYEOHHK MOXET MHTEIPUPOBATh B ce€0€ BO3MOKHOCTH PA3IMYHBIX MEIAarOrn4ecKUX
MIPOrPaMMHBIX CPEJICTB: O0yUYaIolUX MPOrpaMM, CIPABOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB,
KOHTPOJIMPYIOIIUX IPOrpamMm.

Jns  ycremHOW OpraHu3aldd  CaMOCTOSATENbHOW paboThl BCE aKTHBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeIbHBIC PECYPCHI B C€TH MIHTEpHET: CHCTEMBI TECTUPOBAHUS 110 PA3TUYHBIM
o0jacTsaM, BHUpTYyaJbHbIE JIEKIMH, JIA0OpaTOpPHH, MPU STOM TOJIH30BATENIO0 JIOCTATOYHO HMETh
KOMIIBIOTEp U NOJKIIOYeHHe K MHTepHeTy aJig TOoro, 4roObl CBSI3aThCS C IpenojaBaTesieM, pellaTh
BBIUMCIUTENbHBIE 33Jaud W T[OJy4aTh 3HaHuWs. Vcmonp3oBaHMe ceTeld YCWIMBAaeT — poJib
CaMOCTOSITENTbHOW paboThl CTyJEHTa M TO3BOJSIET KapAUMHAJIBHBIM 00pa3soM H3MEHUTh METOJUKY
MpernoaBaHusl.

CTyneHT MOKET NoJIyyaTh BCE 3aJjaHUsl 1 METOAMYECKUE YKA3aHUS YEPE3 CEPBEP, UTO JACT EMY
BO3MOXXHOCTh MPHUBECTH B COOTBETCTBUE JHYHBIE BO3MOKHOCTH C HEOOXOAMMBIMU IS BBIOJHEHUS
pabot Tpyno3arparamu. CTyIeHT UMEET BO3MOXHOCTH BBHINOJHATH PabOTy AOMa WIH B ayIUTOPHH.
Bonbiioe BocnutarenbHOe 1 00pa3oBaTebHOE 3HAYCHHUE B CAMOCTOSTEIbHOM YUeOHOM TpY/ie CTYACHTa
UMeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKIAEeT U MOJACPKUBACT BHUMAHUE U UHTEPEC, MOBBIIIAET
AKTUBHOCTH MAMSTH W MBIILJICHHUS, MO3BOJIAET CTYICHTY CBOCBPEMEHHO OOHApYXHUTh U YCTPAaHUTh
JOTTYIIIEHHBIC ONIMOKH U HEJOCTATKH, OOBEKTHBHO OMPECIIUTh YPOBCHDb CBOUX 3HAHHM, MPAKTHICCKHX
ymeHnuii. CaMoe JOCTYMHOE U MPOCTOE CPEACTBO CAMOKOHTPOJISI ¢ MPUMEHEHUEM HH(OPMAIOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHA - 3TO PSJI TECTOB «on-line», KOTOpBIC MO3BOJISIIOT B PEKHME
pEaIbHOTO BPEMEHH OMPENIeIUTh CBOW YPOBEHb BIAJICHUS MPEAMETHBIM MaT€pPHAlIOM, BBISBUTH CBOU
OLIMOKY U MOITYYUTh PEKOMEH/IALUU 10 CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nutepatypy MOXKHO pa3fieuTh Ha y4eOHUKH U yuyeOHbIe TOCOOMs], OpUTMHAIbHBIE HAyYHbIE
MOHOTpa(HUUECKe WCTOYHHWKH, HAyYHBIC MYOJMKAlMU B MEPUOIUYECKON mmedatd. M3 HUX MOXKHO
BBIJICIUTh JIUTEPATYpy OCHOBHYIO (PEKOMEHAYEMYIO), JOMOJHUTEIBbHYI0O W JUTeparypy Ajs
YIITyOJIEHHOTO U3y4YeHHS JUCIUTUIAHBL.

N3yueHune NUCHUIUIMHBI CleyeT HauuHaTh C y4eOHHMKA, MOCKOJIbKY y4eOHUK — 3TO KHHra, B
KOTOPOH M3JI0’)KEHBI OCHOBBI HAYYHBIX 3HAHH 110 ONPEICICHHOMY IPEAMETY B COOTBETCTBHH C LIEISIMA
U 3371a4aMy 00y4YEeHHMsI, yCTAaHOBJIEHHBIMU ITPOrPaMMOiA.

[Tpu paboTte ¢ muTepaTypoit HEOOXOAMMO YUUTHIBATH, YTO UMEIOTCS PA3IMYHbBIC BUJIBI YUTCHHS, 1
KaX/IbIil U3 HUX UCIIOJIb3YyeTCs Ha ONPEAENICHHBIX TallaX OCBOEHHs MaTepuaa.

[IpenBapuTensHOE YTEHHE HAIIPABIICHO HA BBISIBJICHHE B TEKCTE HE3HAKOMBIX TEPMHHOB U TIOMCK
X 3HAYEHUs B CIOPAaBOYHOM JMTepaType. B YacTHOCTHM, NMpU YTEHHH YKa3aHHOW JIUTEPaTypbl
He00X0IMMO MOoAPOOHENIIINM 00pa3oM aHATM3UPOBATh MOHATHSI.

CKBO3HOE YTeHHE MpeAIoaraeT NPoYTeHNEe MaTepraia oT Hadaja /0 KoHia. CKBO3HOE UTeHHe
JTUTEPATyphl U3 MPUBEIECHHOTO CIHCKA JTaeT BO3MOXKHOCTH CTYACHTY C(pOpPMHUPOBATH CBOJ OCHOBHBIX
MOHATUH U3 H3ydaeMoi 001acTH U CBOOOTHO BIIaJIETh UMHU.

Bri6opounoe uTeHne — Ha000pPOT, UMEET IEBI0 MMOUCK U 0TOOp MaTepuaia. B paMkax m1aHHOTO
Kypca BBIOOPOYHOE YTEHHE, KaK CIIOCOO OCBOEHHSI COJEpKaHMs Kypca, JOJDKHO MCIONIb30BaThCs MPU
MOJITOTOBKE K MPAKTHYECKUM 3aHSATHUSIM 110 COOTBETCTBYIOIINM pa3JiesiaM.



AHQJIMTHYECKOE YTEHHE — JTO KPUTHYECKHH pa3dop TeKkcTa C MOCIHEAYIOIUM €ro
KOHcTIeKTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATUN OyneT HanOosiee 3(hPEeKTUBHBIM B TOM clydae,
€CJIM ITPpU YTCHUU TCKCTOB CTYACHT 6yII€T 3a1aBaThb K 3TUM TCKCTaM BOIIPOCHI. YacTtb u3 3THX BOIIPOCOB
chopmymnupoBana B @OC B mepeuHe BOmpocoB Juisl cobecenoBaHus. IlepedeHbp 3TUX BONPOCOB
OTpaHHUYEH, I03TOMY BaKHO HE TOJIBKO COJIEpP’KaHUE BOIIPOCOB, HO CaM IIPUHIIUII OCBOEHUS JTUTEPATYPhI
C NOMOIIIBIO BOIIPOCOB K TEKCTaM.

Llenpl0 HM3y4arNIEro YTEHUS SBISETCA TIIIYOOKOE M BCECTOPOHHEE IMOHMMAaHUE Y4eOHOM
uHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3y4arOILero YTCHHSL:

1. Utenue mo alropuTMy mpearnoaraeT pa3douenue nHGopMaluuu Ha OJIOKU: Ha3BaHHUE; aBTOD;
UCTOYHMK; OCHOBHas uies TekcTa; (aKTUYEeCKUH MaTepuall; aHaJU3 TEKCTa IIyTeM COIOCTaBJICHUS
HUMEIOLIUXCS TOUEK 3pEHUs 110 pacCCMAaTPUBAEMBIM BOIIPOCAaM; HOBHU3HA.

2. Ilpuem NOCTaHOBKHU BOIIPOCOB K TEKCTY MMEET CIAEAYIOIIUN allrOPUTM:

- MCIJICHHO IMMPOYUTATh TCKCT, CTAPAsACh INOHATH CMBICII U3JIOKCHHOI'O,
—  BBIJCIIUTH KJIIOUEBBIE CJIOBA B TEKCTE;
—  IOCTapaTbCs MOHATh OCHOBHBIE UJEH, TOATEKCT M OOLIMI 3aMbIceN aBTOpa.

3. IlpueM Te3upoBaHUS 3aKiO4aeTcss B (DOPMyIUMpPOBAaHMM TE3MCOB B BHUJE IOJIO0XKEHUM,
YTBEPKICHUH, BBIBOJIOB.

K 3ToMy MOKHO 100aBUTh U MHBIE IPUEMBI: IPUEM pedepupoBaHus, IPUEM KOMMEHTUPOBAHUS.

Baxxnoil cocTasisitomiei 11000ro coJInIHOT0 HAyYHOTO U3JaHMsI SIBJISIETCS CIIUCOK JINTEPATYPHI,
Ha KOTOpYIO ccbuIaeTcsi aBTop. IIpM BO3HMKHOBEHMH MHTEpeca K Kakoi-To oO0CyxaaeMoil B TEKCTe
pobJieMe BCEr1a €CTh BO3MOKHOCTh OOPATUTHCS K CIIMCKY OTHOCSIIEHCS K Hel auTeparypsl. B aTom
cilyyae Bcsl mpoOisiemMa Kak Obl pa30MBaeTcsi Ha COCTaBJAIOIIME YacTH, KaXKAas U3 KOTOPBIX MOXKET
M3y4yaThCsA OTIEIBHO OT Jpyrux. [Ipm sTOoM BakHO HE TEpsATh W3 BUJA OOIIMI KOHTEKCT U HE
HOTPY’>KaThCsl YpE3MEPHO B JI€TalIM, IOTOMY YTO TAaKUM 00pa3oM MO>KHO HE YBUJIETh IJIAaBHOTO.

[ToaroroBka K sK3aMeHY J10JI)KHA POBOJIUTHCS HA OCHOBE JIEKIIMOHHOTO MaTrepuala, MaTepuana
IIPAKTUYECKUX 3aHATUI C 00s3aTeNbHBIM OOpallleHMeM K OCHOBHBIM y4Ye€OHHMKaM IO Kypcy. OTO
II03BOJIUT HUCKIIIOYUTH OILINOKHU B IIOHMMaHHU Martcpuaia, OOJIETYUT  €Tr0 OCMBICJICHUC,
IIPOKOMMEHTHUPYET MaTeprajl MHOTOUMCIIEHHBIMU IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOEKU K IK3AMEHY

Dk3aMeH sBiseTcs (HOpMON UTOTOBOTO KOHTPOJISI 3HAHUN U YMEHHMH 00ydaroluxcs Mo JaHHOU
JTUCLUIUIMHE, TOJTYYEHHBIX Ha JIEKIMAX, MPAKTHUECKUX 3aHATUAX U B IPOLECCE CAMOCTOSTEIbHOMN
pabotel. OCHOBOII [UIsl OnpesieNieHus] OLEHKU CIIY>)KUT YPOBEHb YCBOEHUSI 00y4aroUIMMKCs MaTepuara,
IPEYCMOTPEHHOT0 JaHHOM pabouyeil mporpamMmMoii. K sk3amMeHy A0mycKaroTcs CTyIEHTHI, HaOpaBIne
36 u 6osee OAITIOB MO UTOTAM TEKYIIETO M MPOMEKYTOUHOTO KOHTposIs. Ha sk3aMeHe CTyAeHT MOXKeT
Habpatb ot 15 1o 30 G6annos.

B nmnepuon moAroroBkM K 3K3aMeHy oOOydvaroluecsi BHOBb oOpalmaiorcs K y4yeOHo-
METOAMYECKOMY MaTepualy U 3aKperuIsioT MPOMEXYTOUHbIE 3HAHHUS.

[TonroroBka oOy4aromierocs K 5Kk3aMeHy BKIIIOYAeT TPH dTara:

— caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPa;

—  HeNoCpe/ICTBEHHAas MOJArOTOBKA B JHH, PEALIECTBYIONINE 3K3aMEHY 110 TEMaM Kypca;

— TOJTrOTOBKAa K OTBETY Ha 3K3aMEHAI[MOHHBIE BOIIPOCHL.

[Tpu moAroTOBKE K AK3aMEHY 00y4daroluMcs 11eJIeco00pa3Ho UCII0Ib30BaTh MaTEPUAIIbl JIEKIIUH,
y4eOHO-METOJUUECKUE KOMIUIEKChl, HOPMATHUBHBIE JIOKYMEHTHI, OCHOBHYIO U JONOJHHUTEIbHYIO
JTUTEPaATypYy.

Ha sk3ameH BbIHOCHTCS MaTepual B 00beMe, peyCMOTPEHHOM paboyeil mporpaMMoi yueOHOMH
JTUCITUTITMHBI 32 CEMECTP. DK3aMeH ITPOBOJUTCS B MUCHbMEHHOM / YCTHOM popMme.

[Ipyu npoBeneHHH »HK3aMeHa B NHCbMEHHOW (YyCTHOI) ¢opme, Beaymuii mpenojaBaTesb
COCTaBJISIET IK3aMEHALMOHHbBIE OMIIEThI, KOTOPbIE BKIIIOYAIOT B Ce0s: TECTOBBIE 3aJaHMsI; TEOPETHUECKHE
3aJJaHMs; 3a/1a491 UM cuTyauuu. @opMynupoBKa TEOPETUYECKHUX 3aJaHHs COBIAIAET C OPMYIUPOBKOM
MepeyHsi HK3aMEHAlIMOHHBIX BOMPOCOB, JOBEIEHHBIX 1O CBeJIeHUs OOydaloluxcsi HaKaHyHe
sK3aMeHalMOHHOM ceccur. Cozep:kaHue BOIIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3IMUHBIM pa3JienaM



IIPOrpaMMBbI ¢ TeM, YTOOBI OoJIee MOJTHO OXBATUTh MaTepuall y4eOHON AUCIUTIINHBL.

B aynuTtopuu, riae npoBoIUTCS YCTHBINA 9K3aMEH, JOKHO OJHOBPEMEHHO HAXOJUThCS He OoJiee
IIECTH CTYJCHTOB HA OJHOTO IpErojaBaTelis, MPUHUMAIOIIETO 3k3aMeH. Ha moArotoBky oreera Ha
OwieT Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

[Tpu mpoBeeHNH MUCHMEHHOTO YK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar ycTHOTO (MMCHbMEHHOTO0) SK3aMEHa BhIPAXKAETCS OLIEHKAMU:

Onenka «otnuaHo»— oT 91 mo 100 GammoB — TeopeTHdeckoe COJIepKaHHE Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MpoOesoB, HEOOXOUMbIE MPAKTUYECKUE HABBIKA PaOOTHI C OCBOCHHBIM MAaTEpUAIOM
copmupoBanbsl. Bce mpenycMoTpeHHBIE MporpamMmoi o0ydeHus y4deOHbIe 3afaHusl BBITOJHEHBHI,
KaueCTBO MX BBIIMOJIHEHHUS OLIEHEHO YMCIOM 0asioB, OJIM3KUM K MakcUMaibHOMY. Ha sk3ameHe cTyaeHT
JIEeMOHCTPUPYET TIIyOOKHME 3HAaHUS MPEIYyCMOTPEHHOTO MPOTPaMMON Marepuana, YMEeT 4YeTKO,
JAKOHUYHO U JIOTUYECKH MOCJIEIOBATEILHO OTBEYATh HA MOCTABJICHHbBIE BOIIPOCHI.

Ornenka «xopomo» — oT 81 g0 90 GaimoB — TEOpEeTUYEeCKOe COAepKAaHUE Kypca OCBOCHO,
HE0OXO/IMMBbIE TPAKTHUECKUE HaBBIKM paboOThl CHOPMHUPOBAHBI, BHINOJHEHHBbIE Y4eOHbIE 3a/laHus
coZiepKaT He3HauMTeNbHble OMmMOKKM. Ha 5K3aMeHe CTyIeHT [EeMOHCTPUPYET TBEpAOE 3HAHUSA
OCHOBHOTO (IIPOrPaMMHOI0) MarepHalia, yMeeT YeTKO, IPaMOTHO, 0e3 CYIIECTBEHHbIX HETOUHOCTEH
OTBEYATh HA ITOCTABJICHHBIE BOTIPOCHI.

Onenka «ynoBieTBopuTelbHO» — OT 61 10 80 GamioB — TeopeTHueckoe coiep aHHe Kypca
OCBOCHO HE TOJIHOCTHIO, HEOOXOMMBbIE MPAKTHUYECKUE HABBIKA PabOTHI CPOPMHUPOBAHBI YACTUYHO,
BBHITIOJTHEHHBIC yueOHbBIC 3a/laHusl collepKaT rpyoOble omuOku. Ha sk3aMeHe CTylIeHT JeMOHCTPHUPYET
3HaHUE TOJILKO OCHOBHOTO MaTepHaia, OTBETHI COJEPKAT HETOYHOCTH, CIIad0 apryMEHTHPOBAHBI,
HapyIlIeHa MOCIeA0BaTeIbHOCTD U3II0KEHUS MaTepuraia

OrneHka «Hey10BIETBOPUTEIBLHO» — OT 36 10 60 6a/sI0B — TEOpETHUECKOE COAepKAHUE Kypca He
OCBOEHO, HEOOXOIMMbIE MPAKTUYECKUE HABBIKM PabOThI HE CPOPMHUPOBAHBI, BBHIIOJHEHHBIC YUueOHbIC
3aJJaHus COZEpKAT TpyOble OMMOKH, JOTOJHUTENBLHAS CAMOCTOSATENbHAs paboTa Hal MaTepuaioM
Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO KayecTBa BBINOJIHEHHUs y4eOHBIX 3amanuii. Ha
9K3aMEHE CTYIEHT JEMOHCTPUPYET HE3HaHWE 3HAYUTEIBHONW YacTH MPOrpaMMHOTO MaTepuana,
CYILIECTBEHHBIE OIMIMOKH B OTBETAaX HAa BOIPOCHI, HEYMEHUE OPUEHTUPOBATHCSA B MaTepHale, He3HaHHe
OCHOBHBIX TIOHSTUN JUCIUATLIHBIL.

8. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUITHHBI

8.1. TpeOGoBaHus1 K MaTePHAJBHO-TEXHHYECKOMY 00eCIedeHHI0

Munumanbeao HeoOxomuMmblil st peanu3anuu OITOIT nepeuenb MaTepHaIbHO-TEXHUYECKOTO
o0ecrieyeHnss BKIIIOYAeT B ceOsl: JIEKIMOHHBIE ayquTOpuu (00OpYIAOBaHHBIE BUACOMPOECKIIMOHHBIM
000py/I0BaHUEM /ISl [TPE3EHTAIINM, CpeICTBaMU 3BYKOBOCIIPOU3BEICHNUS, SKPAHOM U UMEIOLIUE BBIXO]T
B ceTb LVHTepHeT), MOMeEIIeHUs /A TPOBEICHHUS CEMHMHAPCKMX M NPAKTUYECKUX 3aHATUH
(o0opynoBaHHBIE Y4eOHON MeOEbI0), KOMITBIOTEPHBIE KIJIACCHI U JIP.

[Tpu npoBeieHNH 3aHATHI JTEKIIMOHHOTO THIIa, CEMUHAPCKUX 3aHATUI HCIOIB3YIOTCS:
uHctpymeHTsl PyData (http://pydata.org/downloads/):

— [Ilaketsl scipy u numpy.
— (Co6opka Anaconda

— Pandas

— Scikit-learn u np.

CTyneHThl UMEIOT AOCTYI uepe3 MHTepHeT qocTyn K eAnHOMY 00pa3oBaTeIbHOMY TIOpTally, Tie
B OTKPBITOM JIOCTYIIE HMMEIOTCS PpPecypchl Y4eOHO-METOAMYECKON JUTEPATYPhl, SBIISFOITHECS
paspaboTtkamu Beaymux BY3os Poccum.

8.2. OcoGeHHOCTH peanu3alMU IMCUMILUIMHBI JJIsl HHBAJIUAOB U JHI C OTPAHHUYCHHBIMU


http://pydata.org/downloads/

BO3MO’KHOCTSIMH 310POBbSI

JUIs CTYZIeHTOB ¢ OrpaHUYEHHBIMHM BO3MOYKHOCTSIMH 37I0POBbSl CO3/1aHbl CIIELUAJIBHBIE YCIOBHS
U TIONydeHHst oOpazoBaHMA. B 1ensX JOCTYHHOCTH NOJYYEHHUs BBICIIETO OOpa3oBaHHSA TI0
o0pa3oBarebHbIM IIpOrpaMMaM MHBAIUIAMU U JIMLAMHU C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH 310POBbsI
YHHUBEPCUTETOM oObOecreunBaeTcsi (aymuTopus JUIsl CaMOCTOSTEIbHOM pPabOThl M  KOJUIEKTUBHOTO
MI0JIb30BAHUS CHELMATbHBIMU TEXHUYECKMMU CPEICTBaMU Ui 00ydeHus nHBanuaoB U aun ¢ OB3 B
KBI'Y, aynutopust Ne 145 T'naBusiit kopniyc KBI'Y):

1. AnbrepHaTuBHas BepcHs OQHULIHMAIBHOIO caiiTa B ceTH «HTepHeT» Ui Cl1ab0BUIAIINX;

2. JIns MHBAJIMIOB ¢ HAPYUICHUSAMU 3peHus (cIaboBHIAIINE, CIETBIE):

— IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIEro OOyyaroleMycs HeoOXOAUMYIO
NIOMOIIb, JYOJIMPOBAaHHE BCIyX CHPABOYHOH HH(POPMAIMM O PpACIHCAHUHM y4eOHBIX
3aHATHM; HaJu4Me CpeaCTB Ui YCHIEHHs OCTAaTOYHOIo 3peHus, OpailiieBcKoi
KOMITBIOTEPHOW TEXHMKH, BHIECOYBEIMUUTENIEH, MIPOrpaMM HEBU3YaJbHOIO JOCTyNa K
UH(pOPMaLUH, IPOrPAMM-CUHTE3aTOPOB PEUU U IPYTUX TEXHUUECKUX CPEACTB IpHeMa-
nepenadn yuyeOHoi nHPOpPMaIUU B TOCTYIHBIX (hOPMAX JJIsl CTYIEHTOB C HAPYIICHUSIMU
3peHus;

— 3a/1aHUA JUIS BBIIIOJTHEHMS Ha SK3aMEHE 3aYUThIBAIOTCS ACCUCTEHTOM;

— TIHMCHbMEHHBIE 3a/laHusl BBINOJIHAIOTCS Ha Oymare, JAMKTYIOTCS acCHCTEHTY
00y4arImmmMCs;

3.JIns WHBaNIMAOB M JIML C OrPAaHUMYEHHBIMH BO3MOXKHOCTSIMHM 3/10pOBbSl 1O  CIIyXY
(cabocnplmaniye, ryxue):

— Ha 3a4ere/’K3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIIUN CTYICHTY
HEOOXOIMMYIO TEXHHYECKYIO MOMOIIb C YYETOM MHIUBUAYaJbHBIX 0cOOeHHOCTEH (OH
IIOMOTaeT 3aHATh paboyee MeCTo, MePEABUraTbCs, MPOUUTaTh U OPOPMUTH 3aJaHUE, B
TOM YHCJIE 3aIUChIBAst M1O]] IUKTOBKY);

— 3a4eT/’PK3aMeH MPOBOAUTCS B MMCbMEHHOH (opme;

4. J1ns1 U”HBAJIMOB U JIUL C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3710POBbSI, UMEIOLINX HAPYIICHUS
OIIOPHO-JIBUTaTEIbHOIO armapara, CO3/1aHbl MaTepUallbHO-TEXHUYECKHUE YCIIOBMs, oOecneyuBaroline
BO3MOXHOCTH OECITPETIATCTBEHHOTO JOCTYIa 00YJarOIUXCs B ydeOHbIC TOMEUICHUS, OOBEKTY MTUTAHUS,
TyaJIeTHbIE M JIpyrue MOMELICHHUsS YHUBEPCUTETa, a TAKKe NMpeObIBaHMS B YKA3aHHBIX MOMELICHUSAX
(HanmM4Ke pacIlIMpeHHbIX IBEPHBIX POEMOB, IOPYUYHEH U JPYTUX MPUCTIOCOOIECHUN).

— NHMCbMEHHBIE 33/1aHUS BBINOIHIKOTCS Ha KOMIIBIOTEPE CO CIELUATN3UPOBAHHBIM
IPOTrpaMMHBIM 00ECTIIEYEHUEM HITU TUKTYIOTCS] ACCUCTEHTY;

— T10 )KEJIaHUIO CTYJEHTa 3K3aMeH MPOBOAUTCS B YCTHOU (hopMme.

OOyuaromuecs M3 4Yuciaa JHUI ¢ OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbS 00O€CHEUEHBI
ANIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (opMax, aJalTHPOBAHHBIX K OrpaHMYEHMSM HUX
3JI0POBBS.



9. JIuct nepeyrBep:kaeHus padoydeii NporpaMMbl JHCHUILIHHBI

PaGouas nporpamma:
onoopena Ha 2023/2024 y4ebnsrii roa. [Ipotokom Ne 3acenanus Kadenpsl OT
«_» 20 r.

Pa3paboTunk nporpammsl

3aB. kadenpoit



