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1. IlepeyeHb MIAHHPYEMBIX Pe3yIbTATOB 00y4eHHs M0 AU CHMILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJbTaTaMH OCBOCHUSI 00pa30BaTeIbHOM
NPOrpamMMblI

11. [Jucumnnmaa «Teoperndyeckue oCHOBBI MaIMHHOTO 00ydeHust (Machine Learning)»
o0ecIieunBaeT OBJIAJACHUE CICAYIOIMMH KOMICTCHIUSIMU:

Kon

Kon HaumenoBanue HanmeHnoBanue 3tamna
KOMITETEHITH KOMITETCHITUH Jrara OCBOCHHA OCBOCHHUS KOMIIETCHLIUT
KOMITETEHIIH
[1K-4 CriocoOHOCTh [1K-4.1 3HAET OCHOBHBIE IPUHIIUIIBI
NPUHUMATh 5 (GEKTUBHBIX TPOSKTHBIX
A PEeKTUBHBIE [pELIEHUI B YCIOBUSX
[IPOCKTHBIC PEILICHHS B HEOIPEEICHHOCTH U PUCKA.
YCIIOBHSX 'YMeer orepaTuBHO MPUHUMATD
HCOMPCACICHHOCTH 1 1K-4.2 A EeKTUBHBIC IPOCKTHHIC
pucka. PELEHNS B YCITOBHUSX
HEOIPEeICHHOCTH U PUCKA.
Bianeer HaBbIkaMu
OpraHu3al|y Iporecca
(dbopMUpOBaHUS U
K-4.3. COIJIaCOBaHUS LieJei, 3a1a4
u 6romxeroB UT-ipoexToB B
YCIOBMSIX

HCOMPCACIICHHOCTHU U PHUCKA.

1.1.B pe3ysibTare OCBOCHUS AUCIUILTUHBI Y CTYCHTOB JOJDKHBI OBITH COPMUPOBAHBI:




OTO/T®

Kox stana ocBoeHus

Pesynbrarel 00yueHus

(pu HaNMMYUH KOMITETCHITUH

npodcrangapra)
Onpenenenue [1K-4.1 HA YPOBHE 3HAHMIA:
CTpaTeruu 3HaeT OCHOBHBIC IPUHIHIIBI 3()(HEKTUBHBIX
UCII0JIb30BAHUS IIPOEKTHBIX PELICHUN B YCIOBUSAX HEOIPEACIIEHHOCTH
UKT nig cozmanus Y pHUCKa.
NC B npukiaaHbIx [1K.4.2 HAa YPOBHE YMEHMIA:
o0JacTsx, YMeeT ornepaTuBHO MPUHUMATD Y (PEKTUBHBIC
COIJIaCOBaHHOM CO IIPOEKTHBIE PEILIEHUS B YCIOBUAX HEONPEAEICHHOCTH U
cTparerueu pHUCKa.
pasBUTHS [1K-4.3 HA YPOBHE HABBIKOB:
OpraHH3aLuHy; Brnazneer HaBbIkaMu  OpraHu3alyy Ipouecca
MOJIETTMPOBaHUE U (dbopMHpOBaHHUS U COTIACOBaHMS LiesIeH, 3a1a4 U
POEKTUPOBAHUE OroxeToB U T-IpoeKTOB B YCIOBUSX
NPUKITAHBIX U HEOIPEECIEHHOCTH U PUCKA.;
MH(POPMAaLIMOHHBIX
IPOLIECCOB Ha OCHOBE
COBPEMEHHBIX
TEXHOJIOTHIA;
IIPOBE/ICHUE
PEUH)KUHUPUHTa
HPUKITHBIX

MH(POPMALIMOHHBIX U
OM3HEC - IPOLIECCOB;
HpOBEJCHNE
TEXHHUKO-
HKOHOMHYECKOTO.
Pa3pabotka
apxutektypsl UC
(Td C/14.6
cranaapta 06.15) u
DKCIIEPTHOMN
MOJIEPKKON
pa3paboTku
apxutektypsl UC
(Td D/14.7
crangapra 06.15).




2. O0beM uW MeCcTO JUCHUIUIMHBI B CTPYKType 00pa3oBaTeibHOM
NPOrpamMMbl

O0BbeM JUCHUIIINHBI

O6bem mucuuranasl — 4 3E (144/108 q).

KosudecTBo akaJieMUYeCKHUX YacoB, BBIICJICHHBIX HAa KOHTAKTHYIO pabOTy IO OYHOMH
dbopme oOyuenust ¢ mpernogaBaresieM — 70/52,5 4yacoB, Ha caMOCTOSATEIbHYIO padOTy
obyuaromuxcs — 38/28,5 yacos, sx3amen -36/27 4acos.

MecTto nucuuminnabl B cTpykrype OII BO

Huctnmmumaa bB1.B.01 «Teoperndyeckne ocHOBHI MamuHHOTO oOy4denus (Machine
Learning)» OTHOCHTCS K AMCIMILIMHAM (OPMHPYEMOW y4acTHHKAMK 00pa30BaTeIbHBIX
OTHOIIEHUI YacTH y4eOHOTro IU1aHa 1o HampasiieHuto noArotosku 09.04.03 Ipuxiagnas
nHpopMaTHKa.

JucuuiumHa u3ydaercs Bo 2 cemectpe. OCBOGHHE TUCHMIUIMHBI ONMUPAETCS HAa 00BEM
3HaHUi B 001acTu Teopuu 0a3 JaHHBIX U CTATUCTHKHU.

@OpMBI MPOMEKYTOYHOU ATTECTALMU — IK3AMEH.

2.1. PersiameHT pacnpenesieHusi BUA0B padoT mo aucuumniauHe ¢ JJOT

JlaHHasT JUCHMIUIMHA PEATM3yeTCsl ¢ MPUMECHCHHEM JIMCTAHIIMOHHBIX 00pa30oBaTelbHBIX
texHonoruit (JJOT). Pacmpenenenue BuaoB yueOHOW paboOThl, (HOPMATOB TEKYILETO
KOHTPOJISI IPEJICTABIICHBI B TAOJHUIIE:

Buj yueGHoii padoTbl dopmar npoBeaeHus

JlexuroHHBIE 3aHATUS C npumenenuem 10T

IIpakTHueckue 3aHsITHs C npumenenueMm 10T

CamocrosiTenpHas padota C npumenenuem JJOT

IIpomexyTodHast arTecTanys C npumenenuem 10T

DopMbI TEKYLIET0 KOHTPoJIsa | PopmaT npoBeaeHus

TectupoBanue B cucteme nucranunonnoro oobyuenus (CHO)
Dcce B cucreme nucrantmonnoro ooyuenus (CJ1O)
OTBeT Ha IPaKTUYECKOM C npumenenuem JIOT

3aHSTHH, yYaCTHE B

JIMCKYCCHH

JlocTyn K cucTeMe TUCTaHIIMOHHBIX OOpa30BAaTEIbHBIX OCYIIECTBIISCTCS KaXKIbIM
00y4aroImuMcsi CaMOCTOSITETILHO C JIF000T0 ycTpoiicTBa Ha nopraine: https://Ims.ranepa.ru.
[Taponb 1 1oruH K TMYHOMY KaOuHETY / pOo(dUITIO MpeA0CTaBIsIeTCs CTYACHTY B AeKaHaTe.
Bce ¢opmbl TekyIiero KOHTpoJs, MPOBOAMMBIE B CHCTEME JUCTAaHIIMOHHOTO O0YyYeHus,
OILIEHUBAIOTCS B CHCTEME TUCTAHIIMOHHOTO O0y4eHus. J[ocTynm K BUAEO W MarepHhaiam
JIEKIMH MpeoCTaBIseTCcs B TEUEHUE BCEro cemectpa. JocTyn Kk KakaoMy BHIYy paboT U
KOJIMYECTBO MOIBITOK Ha BHITIOJIHEHUE 3aJaHUs IPEIOCTABIISIETCS] HA OTPAHUYCHHOE BPEMS
COIJIACHO pErJIaMeHTy JAUCHUIUIMHBI, onyOsnukoBaHHoMy B CJ1O. IlpenonaBarens
OIICHUBAET BBIMOJTHEHHBIE OOyJaronumcsi pabotsl He mo3aHee 10 pabodyux mHEH mocie
OKOHYaHUS CPOKa BBITIOJIHEHUSI.



3. Coaep:kaHue U CTPYKTYPA AHCIHUIIHHBI

Ne ni/n HauMenoBanue O0BbeM TUCHUILIMHDBI, Yac. ®opma
TeM U/ WU Bcero KonrakTHas padora Cp TeKyLlero
pa3aesioB o0y4Jarouuxcs ¢ KOHTPOJISA
npenojaaBareJjiemM ycreBaeMoc
10 BHAAaM y4eOHbIX 3aHATHI TH,
J/30, | JIP/ 3/ K MPOMEKYTO
JdOT* 20, 20, C YHOM
A0T* | 10T* P arTecTalnu
**%
Tema 1 | OCHOBHBIC OHATHS U
HpHMEPEI 18/13,5 4 - 6 - 8 O,K, T
MPUKJIAIHBIX 33139
Tema 2 | baiteconcruii 18/135 = 4 . 6 - | 8 0.T
KJIACCU(HUKATOP ' ’
Tema 3 | [lapamerpuueckoe 18/135 4 6 8 O.T
OIICHKH TUIOTHOCTH
Tema 4 | Paznenenue _oMecn | 43t 4 6 8 O.T
pacnpeieneHuit ' ’
Tema 5 | Merpuueckue
METOIBI 12/9 4 6 2 O,KP,P, T
KJIACCU(DUKAITUH
Tema 6 | JIunelinole  METOOBI 12/9 4 6 2 0. KP
KJIACCU(DUKAIIH ’
Tema 7 | Jloructuueckas 12/9 4 6 2 0. KP
perpeccus ’
[MpomexxyTouHast arrectauusi | 36/27 3
Bceero: 144/108 | 28/21 i 42/ 38/28, 36/27
31,5 5
Ilpumeuanue:
*  —  npu  npumeHeHuu - INeKMPOHHO20  00yYeHus,  OUCMAHYUOHHbLIX

00pA306AMENbHBIX MEXHOL02UL 8 COOMBEMCMBUU C Y4eOHbIM NIAHOM,
** — popmul mexyweeo konmpons ycnesaemocmu: onpoc (O), mecmuposanue
(T), koumponvnas paboma (KP), konnoksuym (K), pegpepam (P).
XX - pazpabomuux  ykasvieaem HeoOXoo0umbvie QOpMbl  NPOMENCYMOUHOLU

ammecmayuu: sxzamen ().

Conep:xaHue TMCHUILITHHBI
Tema 1. OcHOBHBIC NOHATHS M IPUMePbI NPUKJIATHBIX 3a/1a4.

[TocranoBka 3a1a4 00y4enus o npereneHTaMm. OObeKThI U MPU3HAKHU. THUIIBI KA
OuHapHbIe, HOMUHAJIbHbIE, TOPSIKOBbIE, KOIMYECTBEHHbIE. THIIbI 3a/1a4: KilacCUpUKALINS,
perpeccusi, IpOrHO3UpOBaHue, Kinacrepusanus. [I[pumeps! npukinaausix 3axa4. OCHOBHBIE
MOHATHS: MOJENb aJIrOpPUTMOB, METOJ OO0y4YeHHs, (QYHKUMS MOTeph U (yHKUIHOHAI
Ka4yecTBa, MPUHIMI MUHUMH3AIMKA SMIIMPUUECKOr0 pUcKa, 00001aromas crnocoOHOCTb,
CKOJIB3SIIIMHA KOHTPOJIb. MeToAuKa 3KCIepUMEHTAIbHOTO MCCIEI0BaHUS M CpPaBHEHUS
aJITOPUTMOB Ha MOJIETILHBIX U pealibHBIX AaHHBIX. [I0JUroH anropuTMoB kiaccudukanuu.
BeposiTHOCTHasi mocTaHOBKA 3a1a4d OOy4eHMsI N0 MpereIeHTaM, MPUHLUI MakCUMyMa
MPaBIONONOOUS W €ro CBsI3b C NPUHIMIIOM MHHUMH3AIMH SMIHPUYECKOTO PHUCKA.
PazHoBUIHOCTH (QYHKIMI TOTEPh U UX BEPOATHOCTHAS MHTEPIPETALIHS.




Tema 2. baiiecoBckuii ki1accugukarop.

Henapamerpuueckoe oneHku IoTHOCTH [IpuHIMI MakcuMyma anocTepuopHOi
BeposiTHOCTH. DyHkimonan cpennero pucka. OmmoOku I u Il poma. Teopema 006
onTUMagbHOCTU OaifecoBckoro kiaccudukaropa. OLEHKH MIOTHOCTH pPAaCIpeleeHHUs:
TpH OCHOBHBIX monaxona. HauBHbI OaliecoBckuii kiaccudukatop. SmepHas oreHka
miotHoctu [lap3ena- PoszenOmarra. OmHOMEpHBIM M MHOTOMEPHBIM ciiydan. Metoj
Map3eHOBCKOro OKHA. Bb10op GyHKIMY siapa. BeiOop muprHb OKHA, IEpEMEHHAs IUPUHA
okHa. PobacTHoe oreHnBaHMe TUIOTHOCTH. HenmapameTpruueckuii HauBHBIN OaileCOBCKUMA
Kiaccudukarop.

Tema 3. I[lapameTpnyeckoe OlleHKH IJIOTHOCTH.

HopManbHblii  IMCKpUMHMHALMOHHBIA — aHanu3. MHOroMepHoe HOpPMajbHOE
pacnpeziesieHue, TreoMeTpuyecKas HWHTeprnpeTanus. BplOOpouHbIE OLIEHKH HapaMeTpoB
MHOTOMEPHOTO HOPMAJILHOTO pacmpenenenus. MatpuuHoe nuddepenuuponanue. Boion
OLICHOK IapaMEeTpPOB MHOTOMEPHOTO HOpMajbHOro pacnpeneieHus. KpagparuyHbiid
JUCKpUMHMHAHT. Bupa pasnpenstomeid noBepxHocTH. [loaCTaHOBOUHBIN alrOpUT™M, €ro
HEJ0CTaTKU U CIIOCOOBI UX ycTpaHeHus. JInHelnslil nuckpuMuHaHT @uiepa. [Ipobnembl
MYJIbTUKOJIIMHEAPHOCTH U TepeoOydeHus. Perynspuzanvs KOBapHallMOHHOW MaTPHUIIBL.
PoGactHoe omnenuBanme. lleH3ypupoBaHue BBIOOPKH (OTCEB OOBEKTOB-BBIOPOCOB).
[Tapamerpuueckuii HauBHBIA OailecoBckuii  kiaccupukarop. Meron pemyKuuu
pasmepHoctu Lllypsiruna.

Tema 4. Pa3nesnenue cMecu pacnpe/iesieHUi.

Cmech pacnpenencHuil. EM-anropuTm: OCHOBHAs HUAEs, INOHATUE CKPBITHIX
nepeMeHHbIX. «BbIBO» anroputma 6e3 oOocHoBaHus cxomuMocTu. IlceBmoxon EM-
anroputMa. Kputepuii ocraHoBa. Bribop HauanbHOro mnpubnmxenus. Buibop umcna
KOMIIOHEHTOB ~ cMmecu. Crtoxactuueckuii EM-anroputm. Cmech  MHOTOMEpPHBIX
HOpMallbHBIX  pacrpenenenuil. Cerb panuanbHblx OasucHbelx ¢yHkumit (RBF) u
npuMeHeHne EM- anropurma st €€ HaCTpOWKH.

Tema 5. MeTpuueckue MeTobI KJIaccuGpuKamuu.

Merton Ommxkaiimmx coceneit (KNN) u ero o6o6menus. [Toagbop umcna k mo
KPUTEPUIO CKOJNB3SIIEro KOHTposid. OO00OMmEHHBIT MeTpuueckuil Kiaccugukarop,
MOHATHE OTCTyna. MeToa MOTeHUHUANbHBIX (YHKUUH, rpaJueHTHbIH anroputM. OT6op
sTalloHHbIX 00bekToB. [lceBnokoxa: amroputM CTOJII. @yHKUMS KOHKYPEHTHOI'O
cxonactBa, anroput™M FRiS-CTOJIII. dyHKIMOHAN MOJHOTO CKOJIB3SILEr0 KOHTPOJI,
dhopmyna 6picTporo Berunucienus st metona INN. [Ipodunbs kommakTHOCTH.

Tema 6. JInneiiHbIe MeTOABI KIACCH(PUKAIIAN.

JluHelHbIN KIaccu(pUKATOP, HEMPEPhIBHBIE alIIPOKCUMAIIMH TOPOTOBOI (PYHKITUH
notepb. CBsI3b C METOAOM MakcuMyMa npasaonofodus. Ksagparnunas GyHKIMS IOTEPb,
METOJI HAaUMEHBIIIUX KBAJPaTOB, CBSA3b C JIMHEWHBIM JUCKpUMUHaHTOM Puinepa. Merton
CTOXaCTUYECKOrO0 TpaJMEHTa W YaCTHBIE CIy4aW: aJalTUBHBIA JIMHEWHBIA DJIEMEHT
ADALINE, mnepcentpon PosenGmarra, mnpaBuino X»3606a. Teopema HoBukoBa o
cxoauMocTu. [loka3zartenbcTBo TeopeMbl HoBHKOBAa DBPUCTUKH: MHULIMAIN3AIMUSA BECOB,
MOPSOK MPEIbSBICHUS] 00bEKTOB, BBIOOP BETUUMHBI IPAJUEHTHOIO 11ara, «BbIOMBaHHUE»
W3 JIOKaJbHBIX MUHUMYMOB. [IpoGiema nepeodyuenus, penykuus BecoB (weight decay).
baiiecoBckass perymspuszanus. [IpyHIMII MakcHMyMa COBMECTHOTO MPaBIONOI00uUS
TaHHBIX 1 Mojenu. KBaapaTuuHblil (rayCCOBCKUI) M JIATNTACOBCKHUM PETyJIIpU3aTOPHI.

Tema 7. JlorucTuuyeckasi perpeccus.



['mmnoTte3a SKCOHEHITMATBHOCTH (QYHKIMH MpaBaonoaodus kiaccoB. Teopema o
JIMHEUHOCTHU 0aiiecoBCKOTO ONTUMAILHOTO  KJIacCU(HUKATOPA. OueHuBaHue
aroCTEPUOPHBIX BEPOSITHOCTEH KJIaCCOB ¢ MOMOIUIBI0 CUTMOMAHON (DYHKIIMHM aKTUBAIIHU.
Jloructuueckas perpeccusi. [IpuHIIMI MakcCUMyMa MpaBaonono0us u jJorapudMudeckas
¢byukus notepb. CHOBa METOJI CTOXACTUYECKOTO TpajueHTa, CriaXeHHOE IMPaBUIIO
X»060a.

[Ipumep npuknIagHOW 3alayu: KPEOUTHBIA CKOpHHI. bHHapu3anus NpU3HAKOB.
CKOpUHTOBBIC KapThl U OIICHUBAHUE BeposTHOCTH nedonra. Puck kpeautHOro moprdens
OaHka.

Hacrpoiika mopora pemiaromiero mpaBuiia mo Kpureputo uncia ommook | u 1l pona.
Kpusas ommb6ox (ROC curve). Amropurm sddexruBaoro mocrpoerus ROC-kpuBoOii.
I'papuenTHBIN MeTO MakcuMu3auy miomaay noa ROC-kpuBoii.

4. MaTtepuaJjbl TEKylIero KOHTPOJIsl YCIIEBAeMOCTH 00y4aloIIMXCs U
(oH/ 01I€eHOYHBIX CPEACTB MPOMEKYTOUYHOI aTTeCTALMHU M0 TUCHUINIHHE

4.1. ®opMbI U MeTObI TEKYIEI0 KOHTPOJISI YCIIeBAeMOCTH 00Y4YaIOIIMXCS H
NPOMEKYTOYHOM aTTecTANMHU

4.1.1. B xoae peasusauun jucuuiniudbl b1.B.01 «TeopeTnyeckne ocHOBBI
MamMHHOro ooy4yenusi (Machine Learning)» mcnosb3yorcs cieayoumue MeToAbI
TeKYLIEro KOHTPOJIsI yclneBaeMocTn odyuamuxcst:

Tema w/unm pasaen Mertoap! TEKyIIEro Mertoasl TeKy1IEero
KOHTpPOJIA KOHTpPOJIA yCIIEBAEMOCTHU
YCIIEBaEMOCTH B ¢ npumenenuem J10OT
ayquTopun
Tema 1| OcHoBHble  nOHATHA W mpuMepbl | Ompoc, KOJUTOKBHYM
TectupoBanue
TIPUKJIATHBIX 3a/1a4
Tema 2| Baitecosckuii kiaccuduxarop Ompoc
TectupoBanue
Tema 3| [TapameTpudeckoe OIIEHKH TUIOTHOCTH Ompoc
TectupoBanue
Tema 4| Paznenenue cMecu pacupeieneHuit Ompoc
TectupoBanue

MeTtpuyeckue MeTOIbI KiIacCH(GHUKAIIH
Tema 5| Metp n dukan Ompoc, pedepat Tectuposate, KP

Tema 6| JluneiiHbie MeTOIBI KITACCU(UKAITIH Omnpoc KP

Tema 7| Jloructuyeckasi perpeccust Omnpoc KP

4.1.2. Jk3aMeH NMPOBOAUTCS ¢ MPUMEHEHUEM CJIeTYIOIIHX METOI0B (CpecTB):

DK3aMeH MPOBOAMWTCS C TMPUMEHEHHEM CIEAYIOIIUX METOI0B (CPEICTB): C
WCIIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTUH B (POpPME BBHIMOTHEHUS
MPaKTUYECKUX 3aJaHUi Ha KOMIIBIOTEPE C HCIOJB30BAaHUEM MHCTPYMEHTapus BeO-

Y Paspabomuux npozpammer camocmosmensno evibupaem dopmy sanonnenus nynkma 1.1.
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texHosoruii, a umenHo LAMP/LEMP/FAMP/FEMP. HTML, CSS, JavaScript, TypeScript.
PHP 7, MySQL. Symfony, Laravel, Zend Framework, Yii, Kohana. LESS, SASS,
PostCSS. Gulp, Webpack, Babel. BOM. React, Vue, Angular. Git, Mercurial. Jenkins,
Gitlab.

4.2. MarepuaJibl TEKyLIero KOHTPOJISA YCIIeBAeMOCTH 00y4aroInXCs.

HpenonaBaTenL OLICHUBACT YPOBCHb IMMOATOTOBJICHHOCTH o6yqa}om1/1xc;1 K 3aHATHIO 110
CJICAYIOIIUM ITOKA3aTCIIAM:

- OIIPOC - YCTHBIC OTBETHI HA BOIIPOCHI IIPCIIOAABATEIA M0 TEME 3aHATHA. KpI/ITCpI/II/I
OLCHUBAHHA YCTHBIX OTBCTOB Ha BOIIPOCHI IMperioaaBareyii IO TEMC 3aHATUA -
IIPaBHUJIBHOCTH U ITOJIHOTA OTBETA,

- BBICTYIUICHHE C TIpe3eHTauusMu 1o pedepary tembl No5 OTYETHBIE JOKIAABI C
MIpe3eHTalMSIMHU 110 NpeiaraeMbiM TeMaM. Kputepusimu onieHuBanus pedepara:

CTETEeHb YCBOCHHUS MOHATHI U KaTeropuil 1o Teme;

yMeHHE paboTaTh C JOKYMEHTAJIbHBIMU U JINTEPATYPHBIMU UCTOUHUKAMY;

IPaMOTHOCTh M3JI0KEHHS MaTepHraa;

CaMOCTOSITENIbHOCTh pabOThl, HAIMYUE COOCTBEHHONH 00OCHOBAHHOM MO3ULINY;

Kputepuu onieHnBaHus pe3eHTANN

o(opMIIeH TUTYIIBHBIN JIUCT;

KOJIMYECTBO CIaiiIoB COOTBETCTBYET TpeOoBaHusAM (MUH. 10 ciaiiaoB);

MCIIOJIb30BaHUE IOTIONHUTENBHBIX 3 (dexkToB B Power point, nadorpaduky;

CJIaliJIbl TIPEICTABJICHBI B JIOTHUECKOMN MOCIEe10BATEIIbHOCTH.

- BBINIOJHEHUE NPAKTUYECKUX 3aJaHU Ha KommbloTepe. Kpurepunm oneHuBaHUs
BBITIOJTHEHUST 3aJJaHUH:

MPaBUIILHOCTh BBINIOJIHEHHUS 3aaHU;

OPUTMHAIBHOCTh PEIICHUM;

MOJTHOTA BBITIOJTHEHUS 3aJIaHHUS.

- KOJNHMYECTBO TPABWIBHBIX OTBETOB TIPH TECTHPOBaHMH. KpuTepuu OICHKH
BBIMTOJTHEHHBIX CTYICHTaMH TECTOB OINPEICIISIOTCS MPENoAaBaTeNieM CaMOCTOSITENIBHO.
PexomeHnytoTcs cienyronme KpuTeprH OLEHKH:

1. 85% — 100% npaBHILHBIX OTBETOB — «OTIUIHOY;

2. 66% — 84% npaBUIBHBIX OTBETOB — «XOPOIIO;

3. 50% — 65% mpaBUIBHBIX OTBETOB — «YAOBICTBOPUTEIHHOY;

4. wmenee 50% MpaBUIIBHBIX OTBETOB — «HEYAOBJIECTBOPHTEILHO.

- BBINIOJIHEHUE KOHTPONBHOM paboThl Ha KommbloTepe. Kputepuu olleHUBaHUS
00y4aemMoro B X0/i¢ BHITIOJHEHUS

3 OGamma — 3a7aHKe BBIMOJIHEHO IMOJHOCTHIO, CTYAEHT IMOKa3ajd OTIWYHBbIC 3HAHMS,
MPOSIBHJI  aKTHBHYIO TIO3WIIMIO TPH OTBETaX HA BOINPOCH], OTIUYHO BIAJCET
WHCTPYMEHTApUEM

2 Gamma — 3aJjaHue BBITIOJIHEHO C HEIOYeTaMH, CTYJCHT IMOKa3al XOpOIIue 3HaHUS,
XOpPOIIIO OTBETHII HA BOMIPOCHI, BIIAJICET HHCTPYMEHTapUEM;

1 Gayr — 3ajaHMe BBHIMOJIHEHO HE MOJIHOCTBIO, CTY/ICHT TOKa3aj ciadble 3HAHWS, HE
MOJIHOCTHIO OTBETHJI Ha BOTMPOCHI, CIIa00 BIa/IeeT HHCTPYMEHTAPUEM;

0 OamioB — 3ajaHuEe HE BBINIOJHEHO, CTYIACHT HE 3HAET, HE MOXXET OTBETHTh Ha
BOIIPOCHI, HE BIIAJAEET HHCTPYMEHTAPUEM.

OneHka 3HaHUHM, YMEHHUH, HaBBIKOB MPOBOJHUTCS Ha OCHOBE OAJUIbHO-PEHTHHIOBOIA
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cucrembl 70% u3 100% (70 Gamnos u3 100) - Bkiaa mo pesynbTraraM MOCEUIAeMOCTH
3aH$ITI/II>'I, AKTUBHOCTH Ha 3aHATHAX, BBICTYIUICHUA C OOKJIAadaMH, BBIIIOJHCHHE BCCX
NPAKTUYECKUX 3aJaHUH M KOHTPOJBHBIX pabOT, MPaBHIBHOCTH OTBETOB B XOJE
TECTUPOBAHUS U KOHTPOJIBHBIX NPAKTUYECKUX 3aJaHUM.

Jleranu3anus OalIoOB W KPUTEPUU OIEHKU TEKYIIEr0 KOHTPOJISA YCIEBACMOCTH
yTBEpIKIaeTCsl Ha 3aceaHuu Kadeaphl.

IIpuMepsbl THNOBBIX OLEHOYHBIX MATEPHAJIOB MCXOAS H3 MeETOJAOB TeKYIero
KOHTPOJISl yCIIeBAeMOCTH

TunoBeie BOMPOCHI Jj1s1 IPOBEJICHUSI OITpOca

1. TlocranoBka 3ama4 oOydeHus 1o npereneHTaM. OObEeKThl U MpU3HAKHU. THITBI
1IKan: OMHapHbBIE, HOMUHAIIBHBIE, TOPSAIKOBbIEC, KOJTHMUECTBEHHBIE.

2. Twumbl 3a1a4: KiaccuuKanus, perpeccusi, IporHo3upoBaHKe, paH)KUPOBAHUE.

3. OcCHOBHBIE MOHATHS: MOJIENIb AITOPUTMOB, METO1 00yueHus, GYHKIIHS OTEPh
1 (DYHKIIMOHAJ KayecTBa, MPUHIUI MHHUMHU3AINH SMIIMPUYECKOTO PHCKa, 0000maromas
CHOCOOHOCTH, CKOJB3AIINI KOHTPOIIb.

4. JluHeWHBIC MOJEIM pPErpeccud W Kiaccuukanuu. MeToJ HauMEHBIIHX
KkBaApartoB. [lonnHoMuanbHas perpeccus.

5. Ilpumepsl npuKIaJHBIX 33/a4.

6. Meronuka 3KCIEPUMEHTAILHOTO UCCIIEIOBAHMS U CPAaBHEHUS aJTOPUTMOB Ha
MOJIETIbHBIX U PEAJIbHBIX JaHHbIX.

7. Koukypchl 1o aHanudy JaHHbIX Kaggle.com. IloiuroH aiaroputMoB
KJIACCU(UKALINH.

8. CRISP-DM  —  wMexoTpacieBod  CTaHAapT  BEACHUS  MPOEKTOB
MHTEJJIEKTYaJIbHOTO aHaJIN3a JaHHbIX.

9. Jluneinblii knaccuduxarop, monens MakKamnoka-Ilutrca, HenpepbIBHbIE
anmnpoKCUMAIMU TOPOroBON (YHKIIUHU MOTEPb.

10. Merton croxactuueckoro rpaauenta SG.

11. Metox croxacTudeckoro cpeanero rpaaueHTa SAG.

12. DOBpUCTHKH: HMHUIUAIU3ALUS BECOB, MOPAIOK MPEIbSIBICHUS OOBEKTOB,
BBIOODP BEJTMYMHBI TPAJUEHTHOTO 11ara, «BHIOMBAHUEY U3 JOKAJIbHBIX MUHUMYMOB.

13. IIpoGnema MyIbTHKOJUIMHEAPHOCTH M MEpeoOYyUYEeHHUs, PEryssipu3aius Win
penykiust Becos (weight decay).

14. BeposiTHOCTHas MOCTaHOBKA 3aJauu Kiaccupukanuu. [IpuHunn Makcumyma
MIpaBI0N0100HUs.

15. BepostHOCTHas MHTEpIIpEeTALN peryispusanuu, COBMECTHOE
npaBaono10oue JaHHbIX U Mojeu. [IpuHIMI MakcuMyMa anoCcTEPUOPHON BEPOSTHOCTH.

16. TayccoBckuii U TAINIACOBCKUN PEryIpU3aTOPHI.

17. Jloructuueckas perpeccus. IIpuHIMI MakcuMyMa MpaBAONOAOOHS U
norapupmuueckas (QyHKIUS TOTepb. MeToJ CTOXaCTHYECKOro TIpagueHTa Jyis
Jorapu@MuUeckor (QYHKIMM TMOTepb. MHOrOKIAccoBasi JIOTUCTHYECKAsl PEerpeccHs.
PerynspusoBaHHas JOrUCTHYECKAs PETPECCHS

BBapuaHTBI TECTOBBIX 3aiaHUI
1. Boibepute BepHbIe YTBEPKICHUS
a) OzHa U3 331a4 MaIMHHOTO 00YyYeHUs — HAYy4YUThCS J1e1aTh Mpor-
HO3BI I IPU3HAKOB
b) OOBEKTHI OMHUCHIBAIOTCS C TIOMOUIBIO PU3HAKOB
¢) OznHa 13 3371a4 MalIMHHOTO 00Yy4eHUs — HAy4YUThCS J1e1aTh Ipor-
HO3BI 7151 0OOBEKTOB
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http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B0%D0%BD%D0%B6%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D1%8D%D0%BC%D0%BF%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%80%D0%B8%D1%81%D0%BA%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BA%D0%BE%D0%BB%D1%8C%D0%B7%D1%8F%D1%89%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C
http://kaggle.com/
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%B8%D0%B3%D0%BE%D0%BD_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%B8%D0%B3%D0%BE%D0%BD_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
http://www.machinelearning.ru/wiki/index.php?title=CRISP-DM
http://www.machinelearning.ru/wiki/index.php?title=Data_Mining
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%81%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F_%D0%B2%D0%B5%D1%81%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0

d) [Ipu3HaKy OMUCHIBAIOTCS C TTIOMOIIBIO OOBEKTOB

2. Kakue U3 3TuX 3a7a4 ABISAIOTCA 3a7ayaMu Kiaccuduxanuun?

a) [Iporno3 remmnepatypsl Ha CIEAYIOLIUI 1eHb

b) Paznenenue KHUT, XpaHSIIMXCS B QJIIGKTPOHHON OMOIHOTEKE, HA
Hay4YHBIE U XYJ0KECTBEHHbBIC

¢) [louck rpymnm moxoxux nojp30BaTee HHTEPHET-MarasuHa

d) [Tporuo3s oneHKu CTyACHTa MO MATUOAITFHOM LIKajIe Ha IK3aMEHe
10 MAIIMHHOMY OOYUYEHHIO B CIIEIYIONIEH cecchu

3. Kakue cBoiicTBa JaHHBIX MPEMSATCTBYIOT OJIHO3HAYHOMY ITOCTPOCHHIO
pazzensolel moBepxHocTu?

a) OpTOroHajabHOCTh

b) MynbTHKOUIMHEAPHOCTh

c¢) [IpotuBopeunBOCTDH

d) KareropuaibHOCTH

4. Kakasi cnocoOHOCTb JIFOJIEH ¥ CUCTEM MO3BOJISET MOTY4YaTh UM HOBBIE
3HaHUS 110 HAOJIOICHUIO OTACIBHBIX MPEIEIEHTOB (IPUMEPOB)?

a) KoppektupoBats ommoky

b) O6006maTh

¢) 3anoMHHaTh

d) PacrioznaBats 00passl

5. Kakas 3ay1aya myurie BCero nmoAXoAUT MOJI CIEAYIOIIee ONUCaHue.
Haxoxnenne Takoit pynkuuu F, koTopast 661 HAHITy4IImuM o0pa3zom
oToOpaxasia HeM3BECTHBIE paHee 00BEKThl X B KOHEYHOE MHOKECTBO
[EJIOYNCIIEHHBIX HOMEPOB (MMEH, METOK), HA OCHOBAaHHH O0YUYaIOMINX
nap (X, Y)?

a) [Iporno3upoBaHme AEHEKHBIX 3aTPaT

b) Knacrepusanuus KIMeHTOB

¢) Knaccudukanus o6pazon

d) BeisiBiieHHE 0COOCHHOCTEH B IAaHHBIX

6. [Touemy my1st OOy4eHHST MOIETIEH UCTIONIB3YIOTCS TAKHE METOJIbI, KaK
I'paguenTHsI criyck?

a) [Toromy 4TO METOA MO3BOJISIET KOPPEKTUPOBATH APAMETPBI MOJIEITH
MIOCTENIEHHO

b) IloroMy uTO aHANMUTHYECKHUE PELIEHUS HE BCETa TaI0T KOPPEKTHOE
pelieHue

c¢) [ToToMy uTO Takoi MOJIX0/] MO3BOJISET NOAYYaTh 00Jiee TOUHbIE
pewenust (I'106anbHBIN SKCTpEMYM B OTJIMYHE OT JIOKAJIBHOTO)

d) [Toromy yTO TIpH GONBIION Pa3MEPHOCTH BXOJHBIX JaHHBIX 110J00-
HBIE METO/IbI paboTaloT ObICTpEe

7. Boibepute BepHbIe YTBEPKICHHS

a) Meton baiieca — 3T0 BO MHOTOM KJIACCHYECKH MOAXO0/I K KIIaCCH-
(buKaIy, OCHOBAaHHBIH Ha OI[EHKE YacTOTHI BCTPed 0OBEKTOB CO
CXO’KHMHU NPU3HAKAMHU

b) brarogapst yHuBepcaaIbHOCTH CTATUCTUYECKOTO TIOIX0/1a METO/
baiieca mo3BomnsieT pemars Jr00ble 3a1aun 6e3 anpuopHoi HHPOp-
MaIiu

c¢) JlaHHBII METO/1 O3BOJISIET OUEHb XOPOIIO 0000IIaTh BHICOKOYPOB-
HEBBIE TIPU3HAKA

d) 3akoH, 3afaromuil pacnpeaeaeHne BepOsITHOCTEN, KOTOPBINA MCIIOJb-
3yeTcs B MpecKa3aTeIbHOW MOJIEH, CUIIBHO BIUSET Ha CIIOCO0
00001eHus
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Tect «UcCKyCCTBEHHbIC HEIPOHHBIE CETI

1. BoibepuTe BEpHbIE YTBEPKACHUS:

a) MHC nipome mogoOpaTh 1o 00y HEIMHEHHYIO 3a71a9y.
Bce, uTO HYXXHO clienare, 3T0 YBEIUYMBAThH YUCIIO CJIOEB IPO-
MOPLHOHAIBHO YMCITY IPU3HAKOB

b) MHC mo3Bonsitor 006pabaTeiBaTh 0oJiee BBICOKOYPOBHEBBIS
MPU3HAKH 33 CUET HEJTMHEHHOW (DYHKIIMU aKTHBALMU U MOCIe-
JIOBaTEJIbHBIM CIIOSIM

¢) Ilo cpaBuenuto ¢ Perpeccueit UHC npaktuuecku He noasep-
xeHbl [lepeoOyueHuto npu 1I000M KOJIMYECTBE HEHPOHOB

d) C Touku 3penust maremaruueckoro ammapara MHC — sto
KOMOMHAIMSI TOJIMHOMUAIBHONW PErpecCUy BBICOKOTO MOpsiaAKa

u ¢popmyinsl baiteca

e) MHC moxeT annpoKCUMHUPOBATh JIF00YI0 HEJIMHEHHYIO Helpe-
pBIBHYIO (DYHKIIMIO, HO 3TO erie He rapanTupyer 100% cxomu-
MOCTH Ha IPOM3BOJIbHBIX JJAHHBIX

f) UHC B oTiim4me oT perpeccuu MOXeT XOpOIIo 00padaTeiBaTh
BBICOKYIO CTEIIeHb MYJIbTHUKOJUIMHEAPTHOCTH U POTUBOPEUHU-
BOCTHU B IaHHBIX

2. CeTb KaKoro Tuma Jjy4iie UCIO0Ib30BaTh Ul IPOTHO3UPOBAHUS
BPEMEHHBIX PSAIOB?

a) CBepTOUHYIO

b) ART MAP

c¢) UmnynbcHyto

d) MLP

e) PexyppenTtHyto

f) Korautpon

3. CeTb KaKoro THIA JIy4lle UCIOIb30BATH AJIs1 00pabOTKH Tpex-
MEpPHBIX CLIEH?

a) MLP

b) PexyppenTtHyto

c) ART MAP

d) CepTounyro

e) Koruutpon

f) UmnynbcHyto

4. CeTb KaKoro TUma Jy4lle UCIOIb30BaTh /Ul PELICHUs 3a]jauu
KJ1acc()UKAMU KIMEHTOB TI0 OJJHHOYHOMY BEKTOPY KIIMEHTCKUX XapaKTe-
PHUCTHUK (C YUE€TOM TOTO, YTO ATOT BEKTOP COJEPKHUT OOJBIIOE KOJIUIECTBO
KaTerOpUabHBIX TIPU3HAKOB)?

a) ABTOKOZMPOBIIUK

b) MLP

c¢) Korautpon

d) ART MAP

e) CBepTOUHYIO

f) PexyppenTHyto

g) UmnynbcHyro

5. CeTb Kakoro THUIA MOXHO HCIOJIb30BATh B YCIOBUSAX MOCTOSH-
HOT'O M3MEHEHHMS JaHHBIX, KOTJIa TOYHOM BBHIOOPKH €llle HE CYIIECTBYET
U CETh IPUXOAUTCS MOCTOSHHO A000y4YMBATh HA HOBBIX KJlaccax?
a) MLP

b) Ceeprounyto

¢) Koraurpon
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d) PexyppenTHyto
e) ART MAP

f) ABTOKOAMPOBILIMK
g) UmnynbscHyO

BapuanTtbl KOHTPOJILHBIX PadoT

Pa6Gora mo oT00py npu3sHaKkoB

Jlopaboraiite koa 0TOOpa MPU3HAKOB, UCIIOIB30BAB BCE MOJIEIH U3 CITUCKA:

1. JIunetinas perpeccus (LinearRegression)

2. I'pebneBas perpeccus (Ridge)

3. Jlacco (Lasso)

4. Cnyuaiinoe Jlacco (RandomizedLasso)

5. PexypcuBHoOe cokpanienue npusHakoB (Recursive Feature

Elimination — RFE)

6. Cokpamenue npusHakoB CiydaitHpiMu aepeBbsiMu (Random

Forest Regressor)

7. Jluneitnas xoppemsus (f_regression)

OTo0Opa3uTe MOTyYUBIIAECS 3HAUCHHS \OIIEHKH Ka)KI0T0 IPHU3HAKA KX IbIM
METOIOM\MO/ICIIBIO U CPEIHIOIO OIICHKY. [IpoBeauTe aHaTN3 MOTyYUBIIUXCS
pe3ynbraToB. Kakue 4 nmpu3Haka oka3aiuch CaMbIMHM BaKHBIMU 110 CPEAHEMY 3HAUEHUIO?
(Ha3Bauwus\uHaeKChI IPU3HAKOB M OYAyT OTBETOM Ha 3ajaHue). Kakue BBIBOIBI MOKHO
C/IeNaTh 10 pe3yabTaTaM OTAEIbHBIX METOO0B?

MHoroc/10iHbIH MepPcenTpPoH

1. Mopabotaiite kox 3amauu kinaccudukanmu. [lonpoOyiiTe HACTPOUTH pa3IMYHbIE
IapaMeTpsl CETH, TAKHE KaK KOJIMYECTBO HEMPOHOB B IIEPBOM MUJI BTOPOM CJIO€, BUJ
GyHKIIMM akTUBaIUK (activation), afropuT™ rpaJUeHTHOIO cIycka (solver), KoJIn4ecTBO
MaKCUMaJIbHBIX UTEpalUii pu 00yuyeHnH (max_iter), mopor TOYHOCTH pU 00yUEeHUU
(tol). Bapbupys 5T mapaMeTpsl, MOMPOOYHTE HANTH HAMTYYIINM BapraHT (BO3MOXKHbBIS
3HAUYCHUS MIEPEMEHHBIX MOKHO HalTH B JoKyMeHTanun Scikit-learn).

2. Hackonbko myurie ninm xyxxe padoraer MLPClassifier no cpaBuenuto ¢
nepcentpoHoM? be3 HopManu3auy JaHHBIX U C HOpMaIu3aluueil TaHHbIX ?
[Ipenmnonoxure, noueMy UMEHHO TaK BEyT c€0sl MOJENN.

3. IlpoBenuTe ceprio HIKCIEPUMEHTOB C PA3IMYHBIMU 3HaUeHUs MU random_state. Kak
Ciy4yaiiHasi MHULIMATM3aIis BeCOB BiuseT Ha [lepcenTpoH U MHOTOCTOMHYIO CETh?

4. JIONOJIHUTENBHO MOCTPOTE rpauK pacnpeaeseHus] UCXOAHbBIX JaHHBIX.
Peanuzanus anroputmMa o6paTHOTO pacHpOCTpaHEHHUS OLIHOKHI

1. Moguduuupyiite cetb u3 auctuHra 59. Jlo6aBbTe eie OAUH CJIOH U BOCCTAaHOBUTE
pabotocnocoOHOCTh anroputma. Kputepuem ero paboTocrnocoOHOCTH MOXKET ObITh
CTPEMHTEIBHO YMEHBIIAIOMIASCS OLIHOKA.

2. JlonomHUTETHEHO OOYYHUTE CTAPYIO M HOBYIO MOJICIH Ha CIICTYIOIINX JTaHHBIX

X =1[0, 0, 1], [0.3, 1, O],

[1,0.3,0],[0.6, 0.2, 1],

[0.6, 0.2, 1]]

[Ipoananusupyiite ucxonnele nanHble. Kakas 3aBUCMMOCTb CKpbITa B HUX? OO0BsSICHUTE,
YTO MPOU3O0ILIO C KAUECTBOM KIaCCU(PUKAIIH.

[Touemy? C ueM MOXKeT ObITh CBSI3aHO MOJO0OHOE B pealibHBIX 33Ja4ax U KakK Ha 3TO
MO>KHO TIOBIUSATH (€CIIH 3TO BOOOIIE BO3MOKHO)?
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ook wnE

Bomnpocsl 1 3a1aHus 1)1 CAMOCTOSAATEIbHOI MOATOTOBKHU

Haiite onpeneneHue kiaccuukanuy.

Jaiite onpeneneHue KjiacTepu3alu.

[TosicHuTe pasHUIly MEXAy KiIacCH(pHUKAIMEH 1 KilacTepH3aIueH.
Onpenenure 00J1acTh MPUMEHEHHUE KJIaCTEpU3AITIH.

Onpenenure uens anroputma FCM-knactepusanuu.

Omnpenenure TnepedeHb BXOAHBIX JaHHBIX i ainroputmMa FCM-

KJIaCTCpU3al1u.

7.
8.

[lepeuncnure maru anropurma FCM-kinactepuzanuu.
[Touemy xknacrepuzanusi, OpoBoAMMAas C Mmomouplo ainroputma FCM,

SIBJISIETCSI HEUETKOM?

=

wmn

©ooN oA

9.

[TosicHuTe Ha3HAUYEHKE TapaMETpa «CTENEHb HEYeTKOCTU» B anropurme FCM.

10. Yro sBiIsIETCS BBIXOAHBIMH JTaHHBIMU anroputMa FCM-knacrepuzaruun?

IIpumepHbIe TeMBbI AJis1 HANIUCAHUSA pedepaToB

Kakue nocrouncta u Hegocratku ects y MHC mo cpaBuenuto ¢ Perpeccueit u
Pematomumu JlepeBbsimu?

CeTb KaKoro THUIIA JIyUIIE UCIIOIb30BATh JIJIsl IPOTHO3UPOBAHUSA?

CeTb Kakoro THUIIa MOXHO HCIOJb30BaTh B YCIOBHSX IOCTOSHHOI'O U3MEHEHUS
JAHHBIX, KOT/1a TOYHOM BHIOOPKU €Il HE CYIIECTBYET?

[TosicHuTE IPOUCXOKACHUE TEPMUHA «T€HETUUECKUE AIITOPUTMBDY.

Onummmre chepy NpUMEHEHUs TeHETUYECKUX aJrOPUTMOB.

JlaiiTe onpeneneHne reny B KOHTEKCTE TeHETUYECKUX alTOPUTMOB.

JaiiTe onpenesneHne XpOMOCOME B KOHTEKCTE T€HETUYECKUX aJITOPUTMOB.

Jaiite onpenenenre NOMyisAlUU B KOHTEKCTE TeHETUYECKUX alrOPUTMOB.

JlaiiTe ompeneneHue CTENEHU NPUCIOCOOIEHHOCTH B KOHTEKCTE I'€HETHYECKUX
QJIITOPUTMOB.

10. [laiiTe onpeneneHrne KpOCCOBEPa B KOHTEKCTE T€HETUYECKHX aJITOPUTMOB.

11. Maiite onpeseneHne MyTalluu B KOHTEKCTE FT€HETUYECKUX aJITOPUTMOB.

12. Tlepeuuncnurte METOBI OTOOPA XPOMOCOM JJISt KPOCCOBEPA.

13. PacckaxuTe 0 TUIIOBOM CXeMe TeHETUIECKOTO aJTOPUTMA.

Ixkana oueHuBaAHUA

VYpoBenb ocBoenus komnereHnud no aucuumuimHe b1.B.01 «Teopernueckue
OCHOBBI MalIMHHOTO 00yueHus (Machine Learning)» onpenensiercs:

3HAaHHMEM COJIepXKaHUS MPOILIECCOB CAMOOPTaHU3AlUU U CaMO00pa30BaHus, UX
OCOOEHHOCTEH W  TEXHOJOTMH  pealm3alid, MCXOAsd W3  IeNeH
COBEpIIIEHCTBOBAHUS MPO(HECCHOHATLHOU IeATENHHOCTH;

YMEHHEM HaWTH HEOOXOAUMYI0 HH(POPMAIUIO, CAMOCTOATEIBHO pellaTh
CTaHJApTHBIE 3adaud  TPO(ECCHOHATBLHON  JEATEeIbHOCTH, BBITIOJIHATH
JEUCTBUS B U3yYEHHOU MOCIEI0BATENIbHOCTH, B TOM YHCJI€ B HOBBIX YCIOBUSIX,
Ha HOBOM COJICpKaHUH;

HaBbIKaMW MCIIOJIB30BAaHHA COBPEMCHHBIX I/IH(bOpMaHI/IOHHBIX BU3YaJIbHBIX
M (POBBIX TEXHOJOTHH U CITIOCOOaMH UX peaTn3aluy;

CIIOCOOHOCTBIO CAMOCTOSITEIBHO CTPOUTH MPOIIECC OBJIATICHUS HHPOPMAITUEH,
OTOOpPaHHOM W CTPYKTYPUPOBAHHOW MJIS BBITIOJHEHHS MPOGECcCHOHATHHOU
ACATCIIbHOCTH,
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e yMeHHEeM OOecCleyrBaTh COXPAaHHOCTh 3/I0POBbsSI ceOe M COTPYAHUKAM IpU
BBINOJIHEHUH MTPO(ECCHOHATBHBIX 3a]1a4.

Huskuii «HeymoBIeTBOPUTENHLHO/HEDK3aMEH» - KOMIETEHIIMS HE OCBOCHA WM
OCBOEHa B HejocTaTouHOM Mmepe. CTyneHT He 3HaeT, au00 3HaeT Ha Cl1aboM ypOBHE
TEOPEeTHUYECKUI MaTepHuaji Mo AUCHUIUIMHE. He BiageeT TEpMUHONIOTHEH W OCHOBHBIMU
MOHATUSAMH U3 MTPO(GECCHOHATBHON Cephl WK Ha3bIBaeT HEYBEPEHHO, C OITMOKAMHU.

[ToporoBbiii (6a30BbIif) «yIOBIETBOPUTEIHLHO/DK3aMEH» - KOMIETECHIIUS OCBOCHA
YIIOBJIETBOPUTEIBHO, HO 10cTaTOYHO. CTYIEHT OCBOMJI OCHOBHYIO 0a3y T€OPETHUYECKHX
3HaHuil. Brnageer TepMUHONOTHEH M OCHOBHBIMH IMOHSTHUSMH U3 NPOPECCHOHATHHON

chepsl.

[TpoaBUHYTHIH «X0pOII0/DK3aMeH» - KOMIIETCHIUSI OCBOCHA IOCTATOYHO XOPOIIIO.
CTyneHT 3HaeT TeOPETHYECKI MaTeprall 10 AUCIUILUINHE, YMEET MPUMEHUTH 3TH 3HAHHS
Ha npakTtuke. YETKO U sACHO (QOpPMYyJIUpPYeT CBOM MbICIU. 3HAET CHELUAIbHYIO U
MyOJIMIIUCTHYECKYIO JIUTEPATYPY N0 MPOPECCHOHATLHBIM BOIIPOCAM.

Bricokuii «0TnMYHO/DK3aMEeH» - KOMIIETEHIIHSI OCBOCHA B IOJIHOM Mepe WM Ha
IIPOJBUHYTOM ypoBHE. CTYJEHT 3HAaeT TEOPETUUYECKUI MaTepuall, yMeeT IPUMEHUTD 3TU
3HaHUS Ha MPAKTHKE M MMEET OIBIT B MPO(eCCHOHAIBHO-TIPAKTUYECKON AESTeIbHOCTH.
[IpuBoauT axTyanbHbIE MpUMEPHl M3 Ccdepsl NPOPECCHOHATHLHON IEATEIbHOCTH;
J€MOHCTPUPYET CIHOCOOHOCTH K HECTaHJApTHOM WHTEpHpETallMyd I1OCTAaBIEHHOTO
BOIIpOCA.

HaumeHoBaHHe TeMbI IToxa3zaTenn oleHUBAHHS Kputepun Onenka
(pa3nena) OLlEHUBAHUSA (0anabI)
OCHOBHBIE TOHATUA U Bompoc Ha OksameH | YzoierBoputelnbHo -41
IpUMEPBl  TIPUKIIAIHBIX 9K3aMeHe -60, sxopomo  61-80,
3azad OTIIMYHO 81'100,
He 3aureno — 40-0
baiiecoBckuit Bonpoc Ha Dk3ameH | YIoBiIeTBOpHTENsHO -41
KJaccudukarop JK3aMeHe -60, xopomo  61-80,
otianuHo 81-100,
He 3aureno — 40-0
[TapameTpuueckoe Bonpoc na Ok3aMeH | Y10BIETBOpHUTENBHO -41
OLIEHKH TUIOTHOCTH DK3aMeHe -60, xopomo  61-80,
orianyHo 81-100,
He 3aureno — 40-0
Paznenenue CMeECcH Bomnpoc Ha OK3aMeH Y nosnerBopurensbHo -41
pacnpezeneHuit sK3aMeHe -60, xopomo  61-80,
otianuno 81-100,
He 3aureno — 40-0
Merpudeckue  METOAIBI Bompoc Ha Ok3aMeH | Y0BJIETBOPHTEIBHO -41
KIIacCU(UKaIUN 9K3aMeHE, -60, kopomo  61-80,
P. KP oo 81-100,
2
He 3aureno — 40-0
Jluneninbie METOJIbI Bompoc Ha Dk3ameH | Y10BieTBOPHUTEIbHO -41
KIIacCU(UKaIUN 9K3aMeEHE, -60, kopomo  61-80,
KP oo 81-100,
He 3aureno — 40-0
Jlorucrryeckas Bompoc Ha Dk3ameH | Y10BIeTBOPHUTEIbHO -41
perpeccus JK3aMEHe, -60, sxopomo  61-80,
KP ormyHo 81-100,
He 3aureno — 40-0
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B Hauane kax1oro cemecTpa 10 CTYICHTOB JOBOAUTCS HHPOPMAIUSI O CTPYKTYpE
Habopa 0aIoB 3a CEMeCTp:

MakcuManbHBIN 0aJUT 32 TIOCEIICHHE U aKTUBHYIO paboTy B cemectpe — 60 Oaios.

MakcuMasbHbIH 0allI 3a K&K KOHTPOJIbHYIO paboTy — 7 0auioB.

MakcuManbHBIN 0alll 32 KaXKIYI0 PEIICHHYIO 3aa4y — 7 0aiios.

MakcumanbHbIi 0amt 3a pedepat o BeIOpaHHOM TeMe — 12 6ayuios.

Bec Texymux KOHTPOJIBHBIX pa0OT Pa3IMUueH U 3aBHCHUT OT ATAOB ()OPMUPOBAHUS
KOMIICTCHIMA. PemmeHre W MOCTaHOBKA MPHUKJIAIHBIX  337ad, (HOPMHUPYIOIIUX
KOMITETEHIINH, BBIIIE, YeM ITPOCTOE BIaJACHUE WH()OPMAIIMOHHBIMHA TEXHOJIOTHSIMH.

B pesynbraTe Kaaplii CTYyJEHT YETKO IMPEJACTABISICT CBOE YUCIO HaOpaHHBIX
0aJIoB.

Tekymass arrecranuss oOy4yaemblx. Tekymias arrectauus oOydaeMbIX IO
muciuminHe  «MamuHaHoe o0ydenue. Kiaccuueckue anropuTMbl» MPOBOJIUTCS B
COOTBETCTBUH C Y cTaBOM Akaaemu, [1010keHHEM 0 TEKyIleH aTTeCTallly CTYIEHTOB 110
nporpammaM BO u siBnsieTcs 00s3aTenbHOM.

Tekymas arrectauust no aucuuiuinHe «MamunnHHoe oOyueHue. Knaccuueckue
QJIITOPUTMBD) TPOBOAUTCA B (hOpME OMTPOCa M KOHTPOJIBHBIX MEPOIIPHUITHIA 1O OLICHUBAHHUIO
(bakTHYECKUX pe3yabTaToB OOY4YEHHS CTYASHTOB U OCYIIECTBISICTCS BEIYLIHM
MIPENO0/IaBaTEIIEM.

OOBeKkTaMu OIIEHUBAHUS BBICTYIIAIOT:

yueOHasi NUCUUIUIMHA (AKTUBHOCTh Ha 3aHATHAX, CBOEBPEMEHHOCTh BBIOJHEHUS
pPa3IMYHBIX BUJAOB 3aJaHUM, IIOCEIIAEMOCTh IMPAKTUYECKUX 3aHATHM IO aTTECTyEeMOM
JTUCITUTIIINHE);

YpOBEHb OBJIQJCHMS MPAKTUYECKUMH YMEHMSIMH U HaBbIKAMH I10 BCEM BHJIaM
y4eOHOI1 paboThI, ypOBEHb OCBOCHHSI KOMIIETEHIIHI;

pe3yNbTaThl CaMOCTOSATEIBLHOU PabOTHI.

AKTHBHOCTh 00y4aeMOro Ha 3aHATHIX OLEHUBAETCS [0 CKOPOCTH U MPaBUIILHOCTH
BBIITOJIHEHUS IPAKTUYECKUX 3aJaHUN HA KOMITBIOTEPAX.

Kpome Toro, onenuBanue o0y4aemMoro NnpoBOAMTCS Ha KOHTPOJIBHOW Hejese B
COOTBETCTBHH C PACIOpsSHKEHHEM IMpopeKkTopa Mo Yy4yeOHoil pabote. OrileHUBaHUE
o0yyaeMoro Ha KOHTPOJIbHOW HeJeNle IMPOBOAUTCS MpEenojaBaTesieM HE3aBUCHMO OT
HaJIM4Yus WJIM OTCYTCTBUS oOydaeMoro (IO YBa)XKUTEIbHOW WM HEYBa)XUTEIbHOU
IIPUYMHE) HA 3aHSITHH. OLE€HKa HOCUT KOMIUIEKCHBIN XapaKTep U YYUTHIBACT JOCTHKEHUS
00y4aeMoro 1o OCHOBHbIM KOMIIOHEHTaM y4e€0HOT0 IMpoliecca 3a TeKYILUN IepUO.

OneHuBanue 00y4yaeMOro Ha 3aHITHUAX OCYLIECTBISETCS C HCIOJIb30BAHUEM
0aJIbHO-PEUTUHTOBOM  CHUCTEMBI B COOTBETCTBUM C TEXHOJIOTMYECKOM  KapToi
aucUUIUIMHBL. OneHuBaHue 00y4yaeMoro Ha KOHTPOJIBHOM HeJleNie TaKKe OCYIIECTBIISIETCS
1o OaNIbHO-PEUTHHIOBOM CHUCTEME C BBICTABJIEHHEM OLIEHOK B BEJJOMOCTH M yKa3aHUEM
KOJIMYECTBA POIYLIEHHBIX 3aHATUH.

4.3. OueHo4HbIe CpeaCcTBA I MPOMEKYTOYHOM aTTecTaluu

4.3.1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM 3TAIOB UX (pOpMHUPOBaHHA B IIpoLecce
0CBOCHUs 00pa3oBaTe/ibHOM nporpammbl. [loka3arenn u KpuTepun OLCHUBAHUS
KOMITETEHIUI ¢ y4eTOM 3Tana ux (popMHPOBAHUSHA
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Kon HanmenoBanue Koz »ramna HanmenoBanue sTama

KOMITETEHIIMH KOMIIETCHIIH OCBOCHHUS OCBOCHUSI KOMITETCHIIHI
KOMITETCHIIHT

[1K-4 Cnoco6HOCTD [1K-4.1 3HaeT OCHOBHbIE
[IPUHUMATh MPUHLUIIBI 3P PEKTUBHBIX
3¢ deKTUBHBIC IIPOEKTHBIX PEIIECHUN B
MIPOEKTHBIE PELICHUS YCIIOBHSIX
B HEONPEIEeICHHOCTH 1
YCIIOBUSIX pucka.
HEOIIPEIACIICHHOCTH 1 IIK-4.2. Ymeer onepaTuBHO
pucka. NPUHUMATD

3¢ (heKTHBHBIE TIPOCKTHBIC
pELIEHHUS B YCIOBUAX
HEOIPEIEICHHOCTH U

pHCKa.
[1K-4.3.

Brnaneer HaBbikamMu
OpraHu3alluy Mporecca
(bopMHUpPOBaHHUS U
COIJIACOBAHUS TICTICH,
3anay u oromkeroB UT-
MIPOEKTOB B YCIIOBHSIX
HEOIPEACICHHOCTH U
pHCKa.

[IpomexyTouHass arTecTanus oOO0y4aeMblX IO JUCHMIUIMHE TPOBOJUTCS B
COOTBETCTBUM ¢ YcTaBoM Akanemuu, [lonoxeHneM O NpPOMEKYTOYHOM arTecTaluu
cTyneHtoB 1o mnporpammam BO. Ilpomexyrounas arrecranuss 0O JHUCLHUIUIMHE
IIPOBOJIUTCSI B COOTBETCTBUM C Y4eOHBIM IUIAHOM B (opMe DK3aMeHa BO 2 ceMecTpe.
OOyuaeMble JOMYCKAIOTCA K DK3aMEHY MO AWCIUIUIMHE B CIIydae BBITIOJHEHUS] HMH
yuyeOHOro TMjaHa MO AWCUUIIMHE: BBIOJHEHUS BCEX 3aJaHUi W MEPONPUSITHIA,
MIPEYyCMOTPEHHBIX TPOTrPaMMOM JAMCLUMIUIUHBI MO (QopMaM TEKYyLIEro KOHTPOJIS U
BBINOJIHEHHBIX pedepaTtax. B ciaydyae Hanmmuus yueOHOH 3a10JKEHHOCTH OOy4daeMblid
0TpabaThIBaeT MPOMYLIEHHbIE 3aHATHS B COOTBETCTBUU C TPeOOBAaHUSAMH IIPENOAaBaTeIs.
DK3aMeH NMPUHUMAET BeAYIINI IPEeno1aBaTeb.

OrneHka 3HaHUM 00y4aeMOoTo Ha DK3aMeHE CKJIaIbIBACTCS U3:

OTBETA HA OJIUH BONPOC DK3aMEHa;

BBITMIOJTHEHHS BCEX TEKYIUX KOHTPOJIbHBIX padoT;

3aIIUThI pedepaToB MO ABYM TEMaM;

Ouenka 3HaHUM o0y4aeMoro Ha ODK3aMeHE HOCUT KOMIUIEKCHBIM Xapakrep,
ABJIsIETCSA OAJUTBHOM U OIpeesnsieTcs ero:

— OTBETOM Ha DK3aMEHe;

— y4eOHBIMH JOCTHKEHUSIMU B CEMECTPOBBIN NIEPUO/I.

3HaHUsI, YMEHUS, HaBBIKKU OOy4yaeMoro Ha DK3aMEHE OLIEHMBAIOTCA OLIEHKAMU:
COTIIMYHOY — 5, «XOpOHIO» — 4, «yIOBIETBOPUTEIHHO» — 3, «HEYIOBIECTBOPUTEITHHO» — 2.
Kpome Toro, 06yuaeMoMy BBICTABIISIETCS OIICHKA B COOTBETCTBUH C OAIIITbHO-PEUTHHTOBOM
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cucreMoid. OCHOBOM AJIs1 ONpeENeHUs OLIEHKH CIIY’KUT YPOBEHb YCBOEHHs 00ydaeMbIMU
MaTepHana, MpeIyCMOTPEHHOTO TJaHHOM pabodel MporpaMMoOi.

4.3.2 TunosBble OLlCHOYHBbIE CPEICTBA

Tembl KO/UIOKBUYMOB 10 TUCHUIIJINHE

KOHHOKBI/IYM OpraHu3zyeTCcd i1 MNPOBEPKHU CaMOCTOSTEILHOM pa6OTBI II0 TEMCE,
NPCAJIOKCHHYIO MPEHoAaBaTc/ieM (O6y‘laeMLIM). KOJ'IJ'IOKBI/IYM MO3BOJISICT aBTOPY HAYYUTHCA
YeTKO M TPaMOTHO (OPMYyITUPOBATH MBICIH, CTPYKTYPHPOBaTh WH(GOPMAIUIO, HCIOIH30BAThH
OCHOBHBIC KAaTCTOpHUH aHalin3ad, BBIACIATL NPUYUMHHO-CICACTBCHHLIC CBA3H, WIIIOCTPHUPOBATH
MOHATHA COOTBCTCTBYIOIIMMHU MIPpUMEpaMHU, ApTYMEHTUPOBATL CBOU BbLIBOAbI; OBJIAaJACTh HAYYHBIM
ctiuneM peun. KOJUIOKBHYM CONEP)KUT: YETKOE H3JI0KEHHE CYTH IOCTaBIEHHOW TMPOOIEMEI,
BKJIIIOYaTh CaMOCTOSATCIBHO HpOBeI[eHHBIﬁ aHaJIN3 3TOH HpO6J’IeMI>I C HCIIOJIb30BaAHUEM KOHHGHHI/Iﬁ
U AQHAIUTUYCCKOI'0 HUHCTPYMCHTApHA, PACCMATPHBACMOI'0 B paMKax JUCHHUIUIMHBI, BBIBOIBI,
00001Iar0IIKe aBTOPCKYIO MO3UITHIO TI0 TIOCTABJICHHOM MpodiemMe.

Jaiite onpenenenue kiaccuukanuy.

[aiite onpeneneHue KiacTepru3aluu.

[TosicHuTe pasHULly MeXay KilacCupUKalMen 1 KiacTepu3aluen.
Ornpenenure 06J1acTh MPUMEHEHHE KJIaCTEpU3AIIH.

Onpenenute nens anropurMa FCM-kiiactepuzanum.

Onpenenure mnepedyeHb BXOAHBIX JaHHbIX Uil anroputMa FCM-
KJIACTEpU3ALIHH.

7. Ilepeuncnure maru anroputma FCM-knactepuzanuu.

8. Ilouemy knactepusanus, IpoBoaAUMas ¢ nomolnsto anroputma FCM, sBisercs
HEYEeTKON?

9. TloscHuTe Ha3HAUYEHUE MTApaMETPa «CTEMEeHb HEYeTKOCTH» B ainroputme FCM.

10. Yo sBisieTcst BBIXOAHBIME JaHHBIMH anroputMa FCM-kiactepuzamum?

ogakrwdE

Kputepun onieHKH KOJJIOKBUYMOB:

OLeHKa «yJTOBJIETBOPUTEIBHO» MPEANOJAraeT, 4To MOJYyYEHHbIE pPEe3ylbTaThl B
3HAYUTEJILHON CTEMEHN COOTBETCTBYIOT MTOCTABICHHOM 1€/ (11e7h paboThl TOCTUTHYTA B
ocHOBHOM). OOOCHOBaHa aKTyallbHOCTh pa0OTHl. B mpoliecce aHamm3a JIUTEpaTypbl
oToOpaHbl HanboJiee BaKHBIE NCTOYHUKH, MPOJEMOHCTPUPOBAHO MIOHUMAHHUE PEIIaeMOM
npoGyeMbl. BeiOpaHbl afieKBaTHBIC €I HAYYHBIA TOIXO, METOIbI, porieaypbl. OHU B
3HAUUTENILHONW CTEMEeHM pealn30BaHbl B pabore. BBIBOABI WMEIOT HArIsaHBIN U
MpoBepsieMblid Xapaktep. TpeboBaHUS O 0POPMIICHHIO PaOOTHl B OCHOBHOM BBITIOJTHEHBI.

Ornenka «XOpOIIIO» CTaBUTCH, Koraa MOJTYYCHHBIC pe3yIbTaThI
MIPEUMYIIIECTBEHHOCOOTBETCTBYIOT IOCTaBICHHON 1enu U 3amadam. (OOocHOBaHa
MpaKkTUYeCKas ¥ TEOPETUIECKasl aKTyaJIbHOCTh paboThI. B mporiecce ananmza murepaTypbl
OoTOOpaH ¥ TMPOAHATM3UPOBAH IIUPOKUH KPYr TEOPETHUYECKUX U OMIHUPUIECKHUX
HWCTOYHUKOB. BBIOpaHbl M OOOCHOBAaHBI MPHUMEHSEMbIE HAYYHBIC TMOAXOIbI, METOIBI H
npouenypsl. [lomydeHHble pe3ynbTaTbl B LEJIOM  JIOTUYHBI, JIOKAa3aTElbHBI U
cucteMatu3upoBanbl. OdopmiieHre padoTHl B I[EJIOM COOTBETCTBYET CYIIECTBYIOIIUM
TpeOOBAHUSM.

OleHKa «OTJIMYHO» TPEAIOoNaraeT: IMOJMydeHHbIE pe3yJIbTaThl IOJHOCTHIO
COOTBETCTBYIOT TMOCTaBJIIeHHON 1enu. OOOCHOBaHA MpaKTUYEeCKass W TeopeThdecKas
3HAUMMOCTh paboThl. [IpoBeseH neTanbHBIN aHAIW3 TEOPETHUYECKUX M IMIHUPUUCCKUX
HMCTOYHUKOB, BBIBOJBI aBTOPAa CAMOCTOSITENIBHBI M apryMEHTHpPOBaHBL. BBIOpaHBI H
oIpoOHO OMMCAHbI MPUMEHsIEMble B pab0oTe Hay4HbIE MOAXO0/IbI, METO/bI U MPOLETYPHI.
Copmepxanrie  pabOTBHl  TMOJTHOCTBIO  OTpakaeT  Y3JOBBbIE  MPOOJIEMBI  TEMBI,
HccaeoBaTeNbckass 4acTh (B KypcOBOM paboTe) BBIMOJIHEHA CaMOCTOSATEIBHO,
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38.

METOJIOJIOTUYECKH KOPPEKTHO U COJIEPKUT JOCTOBEPHBIE W HHTEPECHBIE BBIBOJBI U
nonoxenust. OpopmiieHre paboThl MOJTHOCTHIO OTBEYAET BCEM TPEOOBAHUSIM

Bonpockl k Ik3aMeHy 0 IMCHUIINHE

Llenp, OCHOBHBIE 33/1a4, TEPMHUHBI U IOHATHUS Kypca.

OnuirTe OCHOBHBIE 3TAlbl AITOPUTMA MOJIEIHpOoBaHus HeueTkux BP B cooTBeTcTBUM C
HeyeTKoU Moaeiabio CoHra.

B uem npenmytiecTBo UCOIB30BaHUs Moieiel HeueTkux BP?

UYTo noHMMaeTcs Mo MHTEUIEKTYaIbHBIM aHaJTM30M JaHHbIX win Data Mining?

Kakue 3agaun pematorcst Ha ocHoBe Data Mining?

[IpuBenuTe BUIBI TEMIOPATBHO-IOTHYECKUX KOHLIENTOB BP.

B uem 3akirouaercs MeETOJ aNMpoKCUMAalMM BPEMEHHOTO psiia Ha oOcHoBe F-
npeoOpazoBaHus?

[Tonstue Heuerkas perpeccus

Kakue cyiiecTByrOT Mox0/1bl K TOCTPOEHUIO MOJIENE HEUETKOM JIMHEWHOM perpeccuu’?

Kakue cymecTByIOT KpUTEPHH VIS OTIPEIEICHUS] HEYETKHX K03 (DUIIMEeHTOB MoaeH?

Kakwue BbI 3HaeTEe BapHaHTBHI METOIOB HA OCHOBE KJIACCH(PHUKAIINU «BXO]] — BBIXO»?

Cdopmynupyiite onpeaeneHne He4eTKON JTOTHKH.

Kakue HeoOxo1MMble XapaKTEepUCTUKU HeUueTKoM Jioruku Beed JI. 3ane?

YTO J1€XUT B OCHOBE ONIE€paliMii HEYETKOM JIOTHUKHU?

Kakue onepanuu ucnosyib3yrorcs sl MOAEIUPOBAHNS OCHOBHBIX JIOTHYECKUX CBSI30K M,
NJIN Hag HEYEeTKUMHU MHOKECTBAMHU B HEUETKOI JIOTUKe?

ChopmynupyiiTe onpeneiacHus] TPUAHTYIIPHOW HOPMBI U TPHAHTYJISIPHONH KOHOPMBI (t-
HOpMa U S-KOHOPMA) U JOKaXXUTE UX JBONCTBEHHOCTh. [IprBeauTe npumepsl.

3anummuTe KOMIO3uIMoHHOe mpaswiio JI. 3aze.

Cdhopmynupyiite comepxarenbHOe OnpeaAeIeHrne oNepaluy UMIUTUKALINH.

CdopmynupyiiTe onpeaeneHue CUCTEMbl HEUETKOIO JIOTMYECKOT0 BBIBOJIA.

Kakue 00beKThl BXOJAT B CUCTEMY HEYETKOTO JIOTUYECKOTO BHIBOAA?

Kakue ycnoBus NOMKHBI COOMIOAATHCA MPH MOCTPOCHUM MPaBUJI Ha OCHOBE CUCTEMBI
HEUYETKOI'0 JIOTUYECKOT0 BbIBOJA?

[Tepeuncnure nATh CIOCOOOB peaIn3aluy HEUETKOTO JIOTHYECKOTO BBIBOJA.

[TongpoOHO omMIIMTE pealn3alui0 HEYETKOr'o JIOTMYECKOTO BBIBOJIA C IOMOILBIO
anroputma Mamnanu. Hapucyiite cxemy mmpolecca He4eTKOro BbIBOJIa TOTO AJITOPUTMA.
HeueTkue BpeMeHHBIE PSbI

ChopmynupyiiTe onpeaerneHue ypoBHSI BDEMEHHOTO psija.

Cdopmynupyiite ornpeneneHne HEYETKOr0 BPEMEHHOTO psija.

ChopmynupyiiTe onpenerneHue HOCUTEN HEYETKON METKH 1 X ~ .

[TpuBenuTe mpUMepsI MPUKIAIHBIX 33024 00paboTku HeueTkux BP.

JaiiTe onpeseneHne HEYETKOMY Pa30UEHUIO.

[Touemy Takas mpocras ¢Gopmyna, kKak y=kx+b, mo3BoisieT nenarb MPOTHO3BI WU
KJIaCCU(PUKAITHIO?

B uem oTnnune TUHENHHOMN U IOTUCTUYECKOU perpeccuii?

B dem otiinune TUHENHON OT HETMHEWHOW perpeccuun’?

B uem oTinune TMHEWHON perpeccuu 0T MOJIMHOMUAIBHON?

Yro no3soiset aenats LASSO?

B uewm 3akmtouatorcst ocobennoct Ridge perpeccun?

Monenu 1 MEeTOIbl HEYETKOM JIOTUKH

OxapakTepusyiTe Cleaylollde MOHATHUS: HEYETKHE MHOXKECTBA, ONEpaluyd HEYeTKON
JIOTUKH, HEYETKUE MOJIETIN WJIN HEYETKUE CUCTEMBI.

CdopmynupyiiTe MOHATHE TUHTBUCTHUYECKON HEOTPEICIICHHOCTH.
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43.
44,

45.
46.
471.

48.
49,
50.

. Hanumnre GyHKIMIO IMHIBUCTHUECKON HEOPEIEICHHOCTH HEKOTOPOTro 00BEKTa.

. Jaiite onpenenenne GyHKINU NPUHAIICKHOCTH.

. K kxakoMy Tumy OTHOCSATCS HEYETKHME MHOXKECTBA, €CIIM 3HadeHHus (QyHKUUU
IIPUHAUIE)KHOCTH  HEYETKOI'O0 MHOXKECTBAa IPEACTABICHbl TOYHBIMH  YHMCIOBBIMU
3HAYECHUSIMU?

K xakoMy THIYy OTHOCSATCS HEUYETKHE MHOXECTBA, €CJIM 3HaueHUs (yHKIUU
MPUHAJICKHOCTH  HEYETKOrO0  MHOKECTBA  MOJCIUPYIOTCA JAPYTUMU — HEUETKUMU
MHOXECTBaMuU?

Kakwue cymecTBytoT criocoObl 3aganusi yHKIUU TPUHAICKHOCTH?

[TpuBeaute Tpu mpuMepa (YHKLIUU MPHHAIICKHOCTH, 33/1aBaEMbIX (DYHKIIMOHATBEHBIM
crocobom.

Hanumure GopMyny KOMIakTHOH 3anucu QyHKIIUN IPHHAIICKHOCTH.

ChopmynupyiiTe onpeaerncHue JMHTBUCTHYECKON TIEPEMEHHOM.

Onumure HabOp MEPEMEHHBIX, C IOMOIIBbIO KOTOPOTO OINUCHIBAETCS JIMHIBUCTUYECKON
MepeMeHHasl.

Kakue dakxTops! BiustoT Ha iepeoOyueHue?

Kakwue ecTb criocoObl OLIeHKH 1epeo0yyeHus?

Kakwue ects criocodb! 60pbObI ¢ IepeodydeHrem?

Kpurepum oneHKu KoMIeTeHIH i

[IpomexxyTouHast arrectanusi OOYYAIOIIMXCS MO JUCHUIIMHE IPOBOJIUTCS B
COOTBETCTBUM C YcraBoM Axajgemuu, llonoxeHueM o NpoOMExKyTOYHOM aTTecTaluu
ctynentoB 1o mnporpammam BIIO. I[Ipomexyrouynass arrecTamusi MO JUCIHUILUIMHE
MIPOBOAMTCS B COOTBETCTBUU C YUeOHBIM ILJIAHOM BO 2 ceMecTpe B ¢opMe DK3aMeHa ¢
onleHkoi. OOyuwaroniyecst AOMYCKAlOTCS K OK3aMeHy M0 JUCIHUIUIMHE B Clly4yae
BBITIOTHEHUSI MMM Y4eOHOTrO IUTaHAa TO JUCIMIUIMHE: BBINOJHEHUS BCEX 3aJlaHuil U
MEPOTPUSITHI, MPEAYCMOTPEHHBIX MPOrPaMMOM TUCHHUILIMHBI MO (OpMaM TEKYIEro
KOHTPOJSl W BBINIOJIHEHHBIX 3a/laHuil. B ciydyae Hanmmuusa y4eOHOM 3a10JKEHHOCTU
oOyJaemblii OTpabaThIBa€T MPOMYIIECHHBIE 3aHATHS B COOTBETCTBUU C TPEOOBAHUSIMHU
npenofaBaTens. OlleHKa 3HaHUK 00y4aeMOoro Ha OK3aMeHe HOCHUT KOMILIEKCHBIH
XapaxkTep, ABISIETCS OATTLHOM U OTIPEACIIAETCS €ro:

— OTBETOM Ha DK3aMeHe,

— Y4eOHBIMH JIOCTHKEHUSMHU B CEMECTPOBBIN MEPUOI.

3HaHUs, YMEHMS, HaBBIKM CTYJEHTAa Ha OK3aMEH C OLEHKOWE OLIEHHBAIOTCA
OLIEHKAaMH: «OTIMYHO» — 5, «XOpomo» — 4 | «yIOBJIETBOPUTEIBHO» — 3,
«HeymoBIeTBOpUTENbHO» — 2. Kpome Toro, oOyuaeMoMy BBICTABISIETCS OIEHKa B
COOTBETCTBUU C Oa/NIbHO-PEHTUHTOBON cucTeMOoi. OCHOBOW ISl ONPENENICHUs OIEHKH
CIIy’)KHUT ypOBEHb YCBOCHHMsSI O0Oyd4aeMbIMH Marepualia, MNPeAyCMOTPEHHOTO TaHHOU
paboueii mporpamMmoi.

Tembl pedepaToB M0 AUCHHUIIIMHE

1. OnTtumanbHasg pasfensomas runepriockocts. Ilonstne 3a3opa  Mexay
KJIaccamu (margin).

2. Cnyyan nNMHEMHON pa3IeNMMOCTH M OTCYTCTBHUS JIMHEHHOW pPa3aeIuMOCTH.
CBs13b ¢ MUHMMH3ALUEN PETYISIPU30BAHHOTO AMIIMPUYECKOT0 pucka. Kycouno-nnHeliHas
(GyHKIMS TIOTEPb.

3. 3agaya KBaIpaTUYHOTO MPOrPaMMUPOBAHUS U IBOMCTBEHHAsA 3a1a4a. [TonsaTue
OIIOPHBIX BEKTOPOB.

4, Pexomenpanyu mo BeIOOpY KOHCTaHTHI C.

5. dyukuus sapa (kernel functions), cnpsmiistoniee mpocTpaHCTBO, TeopeMa
Mepcepa.
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http://www.machinelearning.ru/wiki/index.php?title=%D0%97%D0%B0%D0%B7%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%BF%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D1%8F%D0%B4%D1%80%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BF%D1%80%D1%8F%D0%BC%D0%BB%D1%8F%D1%8E%D1%89%D0%B5%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9C%D0%B5%D1%80%D1%81%D0%B5%D1%80%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9C%D0%B5%D1%80%D1%81%D0%B5%D1%80%D0%B0

6. CriocoObl KOHCTPYKTUBHOTO MTOCTpOeHUs siaep. [Ipumepst siaep.

1. SVM-perpeccusi.

8. Perynspusaruu st otoopa npusaakos: LASSO SVM, Elastic Net SVM, SFM,
RFM.

9. Merton peneBanTHBIX BekTopoB RVM

10. Kputepun xauectBa Kiaccu(UKAIUN: YyBCTBHUTEIBHOCTh M CIIEUU(UIHOCTS,
ROC-kpuBas u AUC, Tounocts u noanora, AUC-PR.

11. BHyTpeHHHE W BHENIHME KpUTEPUH. OMIMPUYECKHUE U AHATUTHYECKHE
KPUTEPUH.

12. CKONB3s1uii KOHTPOJIb, PA3HOBUIHOCTH SMITMPUIECKUX OLEHOK CKOJIB3SIIIETO
KoHTposIst. Kputepuii HempOTHBOPEUHBOCTH.

13. Pa3HoBuHOCTH aHANUTHYECKUX OLEHOK. Perynsapuzauus. Kputepuii Axanke
(AIC). BbaitecoBckuii mHpopMarmonnsiii  kpurepuii  (BIC). Omenka Bamnuka-
UYepBoHeHKHCA.

14, CnoxxHOCTB 3a/1aun 0TOOpa nmpu3HakoB. [ToaHbIHM Tepedop.

15. MeTton 100aBJICHUS U yJAICHHUS, IIIArOBasi PErpeccusl.

16. [Touck B rmyOuHy, METOJT BETBEH U TpaHMUII.

17. Ycey€HHBI NOUCK B WIMPHUHY, MHOTOPSAHBIA HTEPALMOHHBIM AJITOPUTM
MI'VA.

18. I'eneTnueckuii anroputm, ero cxoactso ¢ MI'VA.

19. Crnyuaitneiii nouck u Ciydaiinelii mouck ¢ apanranueit (CI1A).

Kpurepun ouenku pedeparon:

OneHka «yIOBIETBOPUTEIBHO» IPEAIOJIATAaeT, YTO IOJYYEHHBIC PE3yJIbTaThl B
3HAYUTENbHOM CTENIEHH COOTBETCTBYIOT [TOCTABICHHOM LienH (11eJb paboThl JOCTUTHYTA B
OoCHOBHOM). OOGOCHOBaHa akTyaJlbHOCTb paboThl. B mpolecce aHanusza auTepaTypbl
oToOpaHbl HanboJiee BaKHbIE MCTOYHUKH, TPOAEMOHCTPUPOBAHO TOHUMAHHUE pelIaeMoil
npo6nembl. BeIOpaHbl afieKBaTHBIE 1IeNTM HayYHBIN 1TOAX0[, METOABI, ponenypsl. OHU B
3HAYUTENbHOM CTEMEeHHW pealn3oBaHbl B paboTe. BBIBOABI HMMEIOT HArIsIHBIA U
npoBepsieMblil Xxapakrep. TpeOoBaHUS IO 0POPMIIEHHIO paOOThl B OCHOBHOM BBITIOJIHEHBI.

Onenka «XOPOILIOY» CTaBUTCH, Korja MOJTyYEeHHbIE pe3yiIbTaThl
MIPEUMYIIECTBEHHOCOOTBETCTBYIOT ~IIOCTaBJI€HHON 1enu U 3agadam. (OOocHOBaHa
MpaKTUYecKas U TEOPETHUECKas aKTyallbHOCTh paboThl. B mpoliecce aHanmu3a ntepaTypbl
oToOpaH ¥ TPOAHATM3UPOBAH IIHPOKUH KPYT TEOPETHUECKUX U OMITHPHUIECKUX
UCTOYHHUKOB. BbIOpaHbl W 0OOCHOBaHBI MPUMEHSEMbIE HAay4HbIE MOAXOJbI, METOJBI U
nporenypsl. llodydeHHble pe3ynbTaThl B IEJIOM JIOTHYHBI, JIOKa3aTeNbHBI U
cucreMaTu3upoBanbl. OgopmiieHHe padoThl B IIEJIOM COOTBETCTBYET CYILECTBYIOLIUM
TpeOOBaHUSIM.

OneHka «OTIMYHO» MPEAINOJaraeT: IMOJyYEHHbIE pPEe3ylbTaThl IOJTHOCTHIO
COOTBETCTBYIOT IMOCTaBJIeHHON 1enu. OOoCHOBaHA MpaKkTUYeCKass U TeopeThdecKas
3HaYMMOCTb paboThl. [IpoBefieH AeTalbHBIA aHAIM3 TEOPETUYECKUX U SMIUPUYECKHX
WMCTOYHHUKOB, BBIBOJIBI aBTOpa CaMOCTOSITEIIbHBI WM apryMEHTHPOBAaHBL. BbIOpaHbl W
NoJIpoOHO ONMKCAHBI IPUMEHsIEMbIE B pa0OTe HayuHbIE MOAXO/IbI, METObI M MPOLETYPHI.
Conepxkanre  pabOTBl  TOJIHOCTBIO  OTpPaXaeT  Y3JIOBbIE  MPOOJIEMBI  TEMBI,
UCClieloBaTeNbCKass 4YacTh (B KypCOBOM paboTe) BBIIOJHEHA CaMOCTOSITEIBHO,
METOAOJIOTHYECKH KOPPEKTHO W COJEPKHUT JOCTOBEPHBIE M HHTEPECHBIC BBIBOIBI M
nonoxenus. OpopmiieHre paboThl MOJHOCTHIO OTBEYAET BCEM TPEOOBAHUSIM
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http://www.machinelearning.ru/wiki/index.php?title=LASSO_SVM&action=edit
http://www.machinelearning.ru/wiki/index.php?title=Elastic_Net_SVM&action=edit
http://www.machinelearning.ru/wiki/index.php?title=SFM&action=edit
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http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BA%D0%BE%D0%BB%D1%8C%D0%B7%D1%8F%D1%89%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D0%BD%D0%B5%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BE%D1%80%D0%B5%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D0%90%D0%BA%D0%B0%D0%B8%D0%BA%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%91%D0%B0%D0%B9%D0%B5%D1%81%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D1%82%D0%B1%D0%BE%D1%80_%D0%BF%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B4%D0%BE%D0%B1%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%83%D0%B4%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA_%D0%B2_%D0%B3%D0%BB%D1%83%D0%B1%D0%B8%D0%BD%D1%83&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA_%D0%B2_%D1%88%D0%B8%D1%80%D0%B8%D0%BD%D1%83&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%80%D1%8F%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9C%D0%93%D0%A3%D0%90&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%80%D1%8F%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9C%D0%93%D0%A3%D0%90&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%B8%D1%81%D0%BA&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%B8%D1%81%D0%BA_%D1%81_%D0%B0%D0%B4%D0%B0%D0%BF%D1%82%D0%B0%D1%86%D0%B8%D0%B5%D0%B9&action=edit

IIkana oueHUBaHMS MO Pe3yJabTaTaM JK3aMeHAa ¢ OLEHKOM

IInanupyemsbl Kpurtepuu onieHuBaHUsI pe3ynbTaTOB O0yUYeHUs

€ PE3YyJIbTAaThbL HCYOOBJICTBOPUTE | YAOBJIIECTBOPHUTCIIL | XOPOIIO OTJIMYHO

o0OyueHus JILHO HO

(nmokazarenu

JOCTHXXCHUS

3aJIaHHOTO

YPOBHS

OCBOCHHUSI

KOMIIETCHIINH)

OIIK-7. CmocobeH pa3pabaThiBaTh QJITOPUTMBI M MPOTPAMMBbI, TPUTOTHBIC IS

MPAKTUYECKOTO TPUMEHEHUS

Ha YPOBHE He 3naer | Jlemonctpupyer | Jemonctpupyer | IIposiBisieT

SHALMIL: Y4eOHBIN YaCTUYHbBIC CUCTEMHBIE BBICOKHIA
Mare€puail 3HAHUA 3HAHUA ypOBCHB

3HaeT OCHOBHBIE 3HAHUI

SI3BIKU BCETO

porpaMmmMHupoBa y4eOHOT0

HUS Marepuaia

IIPUIIOKEHUN U

0a3 JaHHBIX

3Haer

TEOpPETUYECKHUE

METO/bI U

A3BIKU

porpaMmMHupoBa

HUA U OTJIAJIKH

MIPOTOTHUIIOB

MIPOrpaMMHO-

TEXHUYECKUX

KOMILJIEKCOB3a/]

ad.

Ha ypOBHE He ymeer Hemonctpupyer | JlemoHcTtpupye | JleMoHCTp

YMEHHIA: MIPUMEHSTh JaCTHIHBIN T JOCTATOYHBIN | Hpye
3HaHMS Ha YPOBEHB YPOBEHb T BBICOKUH

YmMmeer [IPaKTUKE yMEHUI yMEHUHI YPOBEHb

WCCJIEIOBATh M | AHAJIU3 MIPOBOJIUTH MPOBOJIUTH YMEHUH 10

dbopMupoBath nH(pOpMAIMOHH | aHAIIU3 aHaIn3 BCEMY

OTEpAIllMOHHBIE | Bl UHPOPMALIMOHH | HH(POPMAIMOH | 00BeMy

CHUCTEMBI 1 X TOTPEeOHOCTEH | BIX HBIX KOMIIETeH

000JI0YKH, MoJib30BarTesiel | moTpedHOCTEH nmoTpedHoCcTEN IUHA

COBpPEMEHHbBIE u MOJIB30BaTENEN | MOJIb30BaTENEH

MporpamMMHBIE dbopMupoBaTh u 1 (OpMHUPOBATH

Cpenbl TpeOoBaHUs K dbopMupoBaTh TpeOOBaHUS K

pa3palboTKu uHGOpPMALMOHH | TpeOOBaHHUSA K nH(pOpPMAIMOH

UH(OPMAILIMOHH | O WH(pOpPMAIIMOHH | HOU CHCTEME;

BIX CUCTEM U i cucreme ol aHAJIN3UPOBATH

TEXHOJIOTHIA. CHUCTEME; MPEAMETHYIO

Ymeer aHAM3UpOBaTh | 00JacTh U

pa3pabaThiBaTh MIPEAMETHYIO BBISIBIIATH

AJTOPUTMBI U 001acTh COCTaB
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MpOrpamMMBbl J1Jist MoApa3AeIeHUI
HUC u B/,
MIPUMEHSIEMbIE
IS
aBTOMAaTHU3aIlUU
OusHec-
IPOLECCOB,
peuieHust
MPUKIIATHBIX
3a7a4
Pa3IUYHBIX
KJaccoB YMeeT
BBIIOJIHSATH
MpOrpaMMHUpOBa
HUE, OTJIAJKY U
TECTUPOBAHUE
MIPOTOTHUIIOB
MIpOrpaMMHO-
TEXHHYSCKHUX
KOMILJIEKCOB
3ajad4.
Ha ypOBHE He Bimaneer Bnaneer Bnaneer Bnaneer
HABEIKOB' MPaKTUYECKUMH | MPAKTUYECKUMHU | TPAKTUUYECKUM MpaKkThyec
HaBBIKAMH HaBBIKAMH 1 HaBBIKaMH KUM
Bnaneer paboThI C paboThI C JIOCTaTOYHO u
HaBBIKAMH METOIaMU TEXHOJIOTHSIMU cBOOOIHO HaBBIKAMH
MIpUMEHEHUS OLICHKH u Ha
SI3BIKOB. MPOJIOJKUTENIbH | IPOrPAMMHBIM BBICOKOM
OCTH U WHCTPYMEHTapH YpOBHE
CTOMMOCTH €M YaCTHYHO
MpOEKTa, a
TaKkxKe
MOTPeOHOCTH B
pecypcax

I[IK — 1. CrnocoOeH BBHINOJIHATH pabOThl U YHPaBIATh pabOTaMU MO CO3JaHUIO
(MonM(pUKaMU) U COMPOBOXKIECHUIO HHPOPMALMOHHBIX CHUCTEM, aBTOMATH3UPYIOIIUX

3a1a41 OPraHru3alMOHHOr0 yrpaBJCHUA U 6H3H€C'HPOHGCCI)I

Ha ypOBHE
3HAHWM:

MPUHIUIIOB
pa3paboTKu
MJIaHOB
KOMMYHUKaIW
C 3aKa3yuKkoM B
MPOEKTaxX
CO3J1aHuUs
(MoauduKaun)
nc;

3HaeT
MPUHIUIIBI,
METO/IbI u

He 3Haer kak
MIPOBOJIUTH
ONHUCaHue
MIPUKJIIATHBIX
MPOLIECCOB U
UH(OPMaLIOHH
oro
obecrnieueHus
perieHus
pa3paboTKu
TTAHOB
KOMMYHUKaIUM
C 3aKa3yuKkoM B
MIPOEKTax
CO3JIaHus

JeMoHCTpHUpYyET
YaCTUYHBIC
3HaHUA B
OTHCAaHUH
MPUKIIATHBIX
MIPOLIECCOB U
UH(POPMALMOHH
oro
o0ecrieueHus
pemeHus
pa3paboTku
IUIaHOB
KOMMYHUKaIUN
C 3aKa34MKOM B
POEKTax

JemoHCcTpHUpyeT
CHCTEMHBIE
3HaHUS B
OTIMCaHHH
MPUKIIATHBIX
MIPOLIECCOB U
UH(pOPMAIMOHH
oro
o0ecrieueHus
pereHus
pa3paboTku
IJIAHOB
KOMMYHUKaUW
C 3aKa34uKOM B
MIPOEKTaxX

IIposiBusier
BBICOKU I
YPOBEHB
3HaHUI
BCETO
y4eOHOT0
Marepuaa
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CTaH1apThl (MoguduKanuu) | co3naHus CO3JIaHUS

pa3paboTKu nc; (momudukanun) | (MoardUKAIIIN)

APXUTEKTYPhI merogoaoruu u | UC; ncC;

UC; CpeacTBa METOJIOJIOTUUA U | METOJOJIOTUU U

3HaeT OCHOBHbBIC | MPOEKTUPOBAHU | CPEICTBA cpencTBa

MeTofosiorud U | s u au3aiiHa C; | IpoeKTUpOBaHU | MPOEKTUPOBAHU

CpeacTBa MpaBuIIa u | 1 u qusaiitna UC; | g u mu3aiua UC;

MPOEKTUPOBAHU | CTAHIIAPTHI npaBuIIa U | IpaBuiia u

a1 qu3aiina VC; | pazpaboTku CTaHJapThI CTaHJapThI

3HaeT OCHOBHBIE | IOJIB30BATENbCK | pa3pabOTKU pa3paboTku

METO/IOJIOTUU U | O MOJIb30BATEILCK | MOJIB30BATEIIbCK

CpencTBa JIOKYMEHTallUK | O ou

pa3paboTku 0a3 | K UC; | nokymeHTaluu | TOKyMEHTallUu

nmauabeix UC; MPUHITATIBI U | K HUC; | k HUcC;

3HaeT npaBuiia U | IPUEMbI TIPUHITAITBI Y | IPUHIIAIIBI u

CTaHJapThI KOMaHA000pa3o | mpHeMbl IPUEMBbI

pa3paboTku BaHMSI. KOMaH000pa3o | KoMaHm000pa3o

MOJIb30BATEIBCK BaHMS. BaHUSI.

ot

JIOKYMEHTAIUU

k UC;

3Haer

MIPUHIIMIIBI u

IPHEMBI

KOMaH1000pazo

BaHMSI.

Ha ypOBHE He ymeer Hemoncrpupyer | lemonctpupye | Lemonctpu

YMEHMIA: pUMECHATH YaCTUYHBIN T JOCTaTOYHBIM | PYC .

3HAHUA Ha YpOBEHb YpOBEHb T BBICOKHH

Vmeer IPaKTUKE yMeHHU yMeHu YPOBCHE

BBITIOJIHSTh YMCHHH AT
pazpaboTku

JIOKYMEHTHPOBA AT OpHTMOB

HHC peuICHuA

CYILIECTBYIOIIHNX 3a1au

OuzHec-

MIPOLIECCOB

OpraHu3aIu

3aKa34MKa,

Ymeer

MPUMEHSITh

MIPHUHIIUIIBI,

METO/bI U

CTaH/IapThI

pa3paboTku

APXHUTEKTYPhI

4 (OX

Ywmeer

npodeccuoHab

HO BBIITOJIHATH
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pa3paboTky 6a3

nagueix UC;
VYmeer
OpraHU30BBIBAT
b [IPOTrPaMMbI
00y4eHus u
pa3BUTHS
MepcoHaa.
Ha YpOBHE He Bnageer Bnaneer Bnaneer Braneer
HABBIKOB: OPaKTUYCCKUMHU | IIPAKTUYCCKUMU | IPAKTHIECCKUM NPaKTHYCCK
HaBBIKAMH HaBBbIKAMH Y HaBbIKAMH um
Bnageer paboThI € YaCTUYHO dopmupoBanus | 1
o HaBbIKaAMH
HaBBIKAMH TEXHOJIOTHSAMHU | pabOThI TpeOOBaHMI K a 5 a
a0O0ThI HaA
BBICTPAWBaHUS | U C TEXHOJIOTUSMH | WH(POPMAITNOH p
. s KOMIIBIOTED
KOMMYHHKAIM | IPOTPaMMHBIM | ¥ HOI cHucTeMe e
C 3aKa34YUKOM B | HHCTPYMEHTapH | MIPOTPaMMHBIM | IOCTATOYHO HCIIONB30BA
MPOEKTaxX e WHCTPYMEHTAapU | CBOOOIHO Hus
CO3JaHUsA M cM CTaHIAPTH
(MoauduKaIumn) BIX
u BBojia IC B nHpopmanu
SKCILTyaTalHuIo, OH
Bianeer HO-
HaBBIKAMH KoMMyHHKa
oo
JIOKYMEHTHPOBA
e p HHBIX
HUS ¥ .
TEXHOJIOTUU
PEVHXUHUPUHTA HA BEICOKOM
Ou3Hec- ypoBHe
MIPOIIECCOB
OpraHu3aluy,
Bnaneer
HaBBIKAMH
MIPOEKTUPOBAHU

1 ¥ pa3pabOTKH
nu3aiina UC;
Braaneer
HaBBIKAMH
CO3JIaHMS
MTOJIb30BATEILCK
oH
JIOKyMEHTAITU!
x UC;

Bnaneer
HaBBIKAMH
OpTaHHU3aIuU
3aKJIFOYCHUS
JIOTOBOPOB Ha
BBITIOJTHSIEMbIE
paboTHI,
ceszannbie ¢ UC
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4.4. MeTonnyecknue MaTepuaJbl

4.4.1. MeToanueckue MaTepUuaJibl, ONpeaessiiolye Mpouexypy OlleHUBAaHUS OTBETOB
00yuyauuxcsi Ha BONPOCHI HA MOHUMAaHMeE JEeKIIMOHHOI0 MaTepuaJjia
Kputepusimu orieHKu oTBeTa 00y4YarOUMXCs Ha JIEKIMOHHOM 3aHSATHH BBICTYIIAOT:
®  MPaBWIHHOCTH OTBETOB Ha BOIIPOCHI MPEMOABATEINS [10 H3yYEHHOMY
e  Marepuany;
MOJIHOTA U JIAKOHUYHOCTh OTBETA;
CTCIICHb TIOHMMAaHU TEMATUKU NPCAMETA,
JIOTUKA U apryMCHTUPOBAHHOCTD U3JIOKCHUA MaTCpHraia,
MMPUBCACHUC TPUMEPOB, ACMOHCTPUPYIOIUX YMCHHUC U BJIIAACHUC
° MMOJIYYCHHBIMH 3HAHUAMU 11O TEMaM HpCAMETa B PACKPBITUHW I[MOCTABJICHHBIX
BOIIPOCOB.

4.4.2. MeToguveckne MaTepHaJIbl, ONpeesaone Npoueaypy OleHUBAHUA NIPH
NPOBE/ICHUM ONPOCA HA MPAKTHYECKOM 3aHATUH

Onenku "oTauuHO" 3acimyXKUBaeT OOydaroluiicsi, OOHApYXHUBIIUKA BCECTOPOHHEE,
CUCTEMAaTUYECKOE U IIyOOKO€ 3HaHHE BOIPOCAa, YMEHHE CBOOOJHO OPUEHTUPOBATHCS B
TE€Me, YCBOMBIIMH OCHOBHYIO, M 3HAaKOMBIH C JONOJHMUTENBHOM JHUTEpaTypoH,
pekoMeHioBaHHOM Tmporpammoit. Kak mnpaBuiio, oneHka "OTIMYHO" BBICTABIISIETCS
00y4aroIuMCsi, YCBOMBUIMM B3aMMOCBSI3b OCHOBHBIX IOHATHUH B MX 3HAUYEHUM JUIs
npuobperaemorl mpodeccuu, MPOSBUBIIMNM TBOPYECKHE CIOCOOHOCTH B IMOHUMAaHUH,
U3JI0KEHHUU U UCIIOIb30BAHUN Y4€OHO-IIPOrPpaMMHOI0 MaTepuaa,;

Onenkyr "xoporro" 3aciayXKUBaeT 00yJaroIHuics, 0OHAPYKUBIIHIA MMOJIHOS 3HAHUE TEMBI,
YCIIEIIHO BBINOJHAIOIMUN NPEJyCMOTPEHHBIE MPOrpaMMOM  3aJaHMs, YCBOMBIIUMN
OCHOBHYIO JIUTEpaTypy, PEKOMEHJ0BaHHY0 B mporpamme. Kak mnpaBuio, oleHKa
"Xopomio" BbICTAaBIsETCA OOYdYAIONIMMCS, IOKA3aBIIUM CHCTEMaTHYECKUI Xapakrep
3HAHUU 110 IPONUJICHHOMY MaTepUaity U ClIOCOOHBIM K UX CAMOCTOSITEIbBHOMY IOMOJIHEHUIO
1 OOHOBJICHHUIO B X0/1€ AajbHeNIel yueObl U IpodecCuOHaIbHOM 1A TeIbHOCTH;
OneHku "ynoBIIETBOPUTEIBHO" 3aciayKUBaeT OOydaroIuiics, OOHApPYXUBILIMM 3HaHUE
OCHOBHOI'O MaTepuaja B 00beMe, HEOOXOIUMOM JUIs TaJIbHEHIIIEro yCBOSHHs MaTepHrasa
U Tpencrosiieil paboTel Mo Tpodeccur, 3HAKOMBIM C OCHOBHOW JIUTEpPaTypoOH,
PEKOMEHIOBaHHOM IIPOTrPAMMOMN.

Onenka "HEyIOBJIETBOPUTENBHO" BBICTABISETCS OOydarolmeMycsi, OOHapyXUBLIEMY
npobensl B 3HAHMAX OCHOBHOTO MaTepuasia TeMbl, JIONMYCTUBIIEMY MPHHLIUIHAIbHBIC
OLIMOKY B IOHUMAaHUU U U3JI0)KEHUH y4eOHOTr0 MaTepuasa.

4.4.3. MeToauvecKue MaTepuabl, ONpeaesionme Npoueaypy oueHnBaHust
NMPOMEKYTOYHOM aTTECTALMHU MO JMCHUILINHE

DK3aMEHINPOBOJIUTCS IYTEM pACOpPEeSICHUs] MO0 BPEMEHW B TEYEHHE BCEro CpoOKa
oOyueHUsl TPOBEACHHUSI MOHUTOPUHTA YPOBHSI OCBOSHHSI KOMIIETEHIIUHU IO Pe3ylbTaTaM
BBITOJTHEHUS 33JJaHUI IO TOATOTOBKE K omnpocy. [Ipu ycioBUM MOJ0KUTETBHBIX OTBETOB
Ha BOMPOCHI MPU DK3aMEHE C OLIEHKON, KOMIIETEHIINH CUUTAIOTCS CPOPMUPOBAHHBIMHU, U
10 TAHHOM TUCIIUIUIMHE BBICTABIIAETCS OLIEHKA. B MHOM cilydae, KOMIETEHIIMN CUATAKOTCA
Hec(OPMUPOBAHHBIMU, U TIO JAHHOW JUCIUILTAHE BBICTABISIETCS OI[CHKA «HE 3aY4TCHOY.
DK3aMEeHIPUHUMAETCS B YCTHOH (hopme, TI0 BompocaM. 3ajjaHue BKITIOYAET TEOPETUUECKUI
U TpakTHdeckwii Bompoc. OlleHKa 3HaHWK oOydwaromierocss Ha OK3aMeHE HOCHT
KOMIUJIEKCHBIN XapaKTep U OMPEAeIIsIeTCs €ro:

® OTBETOM Ha DK3aMEHE;

® y4eOHBIMH JTOCTH)KEHUSIMU B CEMECTPOBBIN MIEPUO/I.
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3HaHUSA, YMEHHS, HABBIKM OOYYAIOIIETOCs Ha OK3aMEH C OIIEHKOWE OIICHUBAIOTCS
OLICHKAMH: «OTIIUYHO», «XOPOLIO», «YIOBJICTBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHOY.
OcHOBOH nJis1  ompeneeHUusT OICHKU CIYXKUT YpPOBEHb YCBOSHHUS OOYJarOUTUMUCS
MaTepuala, MpeIyCMOTPEHHOTO TJaHHON pabodell mporpaMMoi.

OIIeHHBaHI/Ie CTYAEHTAa Ha JK3amMeHe C OLIEHKOH IO JUCHUILIHHE

Ornenka TpeboBaHUs K 3HAHUSAM

OreHka «OTIMIHOY BBICTABIsIETCA 00yUJaIOIIeMycCsl, €CITH OH TIIyO0KO
u

OPOYHO YCBOWJ MPOTPaMMHBIH  MaTepuall, HCUEpIIBIBAIOLIE,
[I0CJIEIOBATENIbHO, YETKO M JIOTMYECKH CTPOWHO €ro M3jaraeT Ha
OK3aMEH C OLEHKOKE, YMEET TECHO YBSA3BIBATh TEOPUIO C MPAKTUKOM,
OtnuuHO CBOOOJIHO CITPaBISIETCS C 3a/1a4aMu, BOIIPOCAMH U JPYTUMH BUIAMH
MPUMEHEHUSI 3HAHUH, NpUYEeM HE 3aTPyIHSETCS C OTBETOM IpU
BUIOU3MEHEHUHN 3aJaHWUl, TNPaBUIBHO OOOCHOBBIBACT IPHUHATOE
pemieHre. YueOHBIE JOCTHKCHUST B CEMECTPOBBIM  MEpPHOX
JEMOHCTPUPYIOT BBICOKYKO CTEIIEHb OBJIAJICHUSA IPOrPAMMHBIM
MaTEepHAIIOM.

O1eHKa «XOpOIIO» BHICTaBIAETCS 00ydaroleMycs, €ClIi OH TBEPHAO
3HaeT MaTepuai, IpaMOTHO U 10 CYIIECTBY U3JIaraeT ero, He J0IycKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABUIBHO
MPUMEHSIET TEOPETHYECKHIE MOJI0KEHUS IPH PEILICHUN IPAKTHUECKUX
BOIIPOCOB U 3aaa4, BJIaACCT HCO6XOI[I/IMBIMI/I HaBbIKaMM1 U IIpUE€MaMn
UX BBIMOJHEHUSA. Y4eOHBbIC JOCTHXKEHHS B CEMECTPOBBIA IMEPHOJ]
JEMOHCTPUPYIOT XOPOILIYI0 CTENEHb OBJAJeHHUS MPOTrPaMMHBIM
MaTepHAIIOM.

OrneHka «yZOBIETBOPUTEIHHO» BBICTABIISIETCS 00yYarOMIeMycsl, €CITi
OH MMeEeT 3HaHMS TOJHKO OCHOBHOTO MaTepHaja, HO HE YCBOMJI €ro
JeTaield, JIOMycKaeT HETOYHOCTH, HEJOCTATOYHO IpaBUIbHBIE
(OpMYITMPOBKH, HApPYIICHUS JIOTMYECKOW IOCIIEeIOBATEIILHOCTH B
Y IOBIETBOPUTENBHO | U3JIOKEHUW TMPOTPAMMHOIO MaTepuaia, HCIBITHIBACT 3aTpyIHEHUS
[IPY BBINIOJTHEHUH MPAKTUYECKUX PadoT.

VY4eOHble NOCTHKEHHS B CEMECTPOBBIH HEPHOA IEMOHCTPHPYIOT
JOCTaTOYHYI0  (yIOBJIETBOPUTENBHYIO)  CTENEHb  OBJAJEHUS
IPOTPaMMHBIM MaTEPUAJIOM.

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS] O0yYaromeMycs,
KOTOpBIN HE 3HAET 3HAYUTEIHHOM YacTH MPOTrpaMMHOr0 Marepualna,
JOTTYCKAeT CYIIECTBEHHbIE OIIMOKHM, HEYBEPEHHO, C OOIBIIUMHU
3aTpyIHEHUSAMHU BBINOJIHSAET MpakTHyeckue padorel. Kak mpaswuio,
HeynoBieTBOpUTENBHO | OLIEHKA «HEYIOBIETBOPUTEIBHO» CTAaBUTCS O0Y4alOLIMMCS, KOTOpPhIE
HE MOTYT IPOJOJIKUTH 00ydeHrne 0e3 JOMOTHUTEIbHBIX 3aHITHH 110
COOTBETCTBYIOIIEH  JAWCUMIUIMHE. Y4eOHble  JOCTHKEHUS B
CEeMECTPOBBIIl NIEpHOJ HE JAEMOHCTPUPOBAIHN JAOCTATOYHYIO CTETEHBb
OBJIQJICHHSI TPOTPaMMHBIM MaTepHaAJIOM Ha TOPOTOBOM YPOBHE.

Xopowo

OKk3aMeH IMPpOBOAUTCSA BO BpCMH 3K3aMCHaHHOHHOﬁ CceCCUH 110 TpaHHHHOHHOfI mKaJic
OLICHUBAaHNAI.

CTyI(CHTaM, HC BBbIIIOJHHUBIIUM Tpe6OBaHI/I$I oo HpOMe)KYTOqHOﬁ arreCcraguu, II10
YBAXKUTCIIbHBIM ITpUYXWHAM, NPEJOCTABIIACTCA BO3MOKHOCTE UX BBIITIOJHCHUSA U CAAYH.
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5. MeToauueckue YKazaHnus 1Jisl oﬁyqaloumxcn 110 OCBOCHHUI0 JHUCHHUITIINHbI

JlomaiiHue 3aJaHusi COOTBETCTBYIOT NMPHUBEACHHBIM paHee TeMaM Uil KOJUIOKBUYMOB U
OIIPOCOB IPH CAMOCTOSATEILHOM MOJATOTOBKE, M MOTYT OBITh OIYOJUKOBAHBI:

1. Ha o6mmx pecypcax akajaeMuu (B CETEBOM Manke);

2. Beicnanpl Ha OOIIYIO TOYTY TPYIIITBI

KonkpeTHbIli crioco0 KOMMYHHUKAIIMH CO CTYIACHTAMH OIPEIENSICTCS PErnoaBaTesIeM.
Jlnist IOATOTOBKU K MPAKTUYECKUM 3aHATHSAM HEOOXOIUMO O3HAKOMHTBHCS C JICKIHSAMH,
PEKOMEHI0BAaHHOH JIUTEPATYPOU, UHBIMU UCTOYHUKAMH, UHTEPHET PeCypcaMH, IIOBTOPHUTH
MaTepHual IpeAbAYIINX MPAKTHIEeCKuX 3aHATHH. CaMOCTOSTENFHO pa3o0paTh BOIPOCHI K
MPAKTUYECKUM 3aHSATHSIM 10 TeMaM. [Ipu BO3HHMKHOBEHHH BOIPOCOB - OOPaTHUTHCS K
MPEroaBaTellio MO AIEKTPOHHONW MOYTEe ¢ yKa3aHWEM KOHKPETHOH MmpoOieMbl u (Win)
MIPUKATH K MPETIOAABATEN0 HA KOHCYIbTAIUIO B YCTAHOBJICHHOE BPEMSI.

5.1. Metogu4eckue yKa3aHus 110 BOIIPOCAaM HA IOHMMaHNe JIEKIIMOHHOI0 MaTepHuaJia
Ha nexumsix pekomeHayercst ciiymaTh MpeAJiaraeMblid JIEKTOPOM MaTepuai, MpU 3TOM
napajiesIbHO KOHCIIEKTUPOBATh OCHOBHBIE MOJI0KEHUS, TOCKOJIBKY 3TO 1aeT HauOOJIbIINI
pe3yJbTaT B yCBOCHMH MaTepuana. IIpenrocrasisercs BO3MOKHOCTD 3a1aBaTh BOIIPOCHI HA
yTOUHEHHE IOHUMaHMsI TEMbl U IPUHUMATh yyacTue B ee oocyxaenuu. Kpome sroro, miis
Jy4IIEro OCBOEHUS MaTepuasa U CUCTEMaTU3alluy 3HAaHUM 10 TUCHUIUIMHE, HE00X0UMO
IIOCTOSIHHO pa30upaTh MaTepHajbl JIGKIUH 10 KOHCHEKTaM W y4yeOHbIM mocoOusim. Bo
BpEMsl CaMOCTOSTENbHON IPOPAaOOTKU JIEKLIMOHHOIO Marepuaja o0co0oe BHUMAaHUE
clleqyeT YAENATh BO3ZHUKIIMM BOIPOCaM, HENOHSATHBIM TEPMHMHAM, CIOPHBIM TOYKaM
3pCHHUA. Bce Takme MOMEHTBI CICAYCT BBIACIUTL HWJIM BBIIUCATH OTACIBHO IJId
JanpHeero oOCyXJIeHHsT Ha CEeMMHapcKoM 3aHATHM. B cioydae HeoOxoaumocTu
oOpamaTecsi K IpernojaBaTeNito 3a KoHcyinbTauued. I[lomHbI cOUCOK JIUTEpaTyphl 1O
JUCLUIUIMHE NIPUBEJEH B pasjene 6 mporpamMmmsl.

5.2. Meroan4yeckne yKa3aHusi 1O IOATOTOBKE BOINPOCOB JIsi CAMOCTOATEJIBLHOIO
U3yYeHHUs K 3aHATHAM NPAKTHYECKOr0 (CEMUHAPCKOI0) TUIIOB
ITonroroBka oOyuaromierocsi K HpakTHYECKOMY 3aHATHIO OCYIIECTBIISIETCS HA OCHOBAaHUH
IUIaHa PACKPBITHSI TEMbl MPAKTHUECKOrO 3aHATHs, KOTOpoe pa3pabaTbiBaeTcs
npernojiaBaTesieM Ha OCHOBE paloueil mporpaMMbl M CBOEBPEMEHHO JOBOAUTCS M0
CBEJIEHUs 00y4aroIerocs.
ITpu moAroTOBKE K MPaKTHUECKOMY 3aHATHIO, 00ydJaroeMycst HE0O0X0AUMO BHUMATEIbHO
M3Y4YUTh OCHOBHBIE BOIIPOCHI TEMBI CEMUHapa. BakHBIM yCIIOBUEM YCHIENIHOM MOATOTOBKH
K TPAaKTUYECKOMY 3aHATHUIO SIBIISI€TCS YeTKas OpraHu3alys CaMOCTOSTEIbHON paboOThI
CTYIEHTOB 10 U3YYEHHUIO Y4YeOHOM U JIOMOJHUTENbHOM JUTEpaTyphl. YMeHue
aHAJIM3UPOBATh M NPUMEHATH I OTBETOB HA BOIIPOCHI M PELICHMs 33had U 3aJaHUil
MOJIyY€HHBbIE 3HAHUS TPU CAMOCTOSITENBHOM IOATOTOBKE B 3HAUYMUTEIBHOW CTENEHU
OIpeJieNIAeT YCIEIIHOCTh OCBOEHHUS MarepHaja MO JUCHUIUIMHE U (OpPMHUPOBAHHE Y
00y4aroIuXCcsl COOTBETCTBYIOUINX KOMIETEHIIHH.
IlonroroBka BOIpPOCOB MJIi CaMOCTOSITENIBHOTO HM3YYEHHUs BKIIOYAET: HU3Y4YEHHE
HEO0OXOMMOM TUTEepaTyphl (00s13aTEIBLHOM, TOMOJIHUTEIBHOMN JINTEPATYPHhI, CTICITHATBHBIX
NEPUOANYECKUX U3AaHUN, IHTepHEeT-pecypcoB), MOArOTOBKY KOHCIIEKTA OTBETA, OTBETHI
Ha BOMPOCHI.
IIpn moAroTOBKE K MPAaKTUYECKUM 3aHATUSAM BaXKHO:

®  JCIIOJIB30BAaTh JIOCTATOYHO IIMPOKUH JAMana3oH MaccuBa HH(GOpMAIUU, TPOBECTH

0030p nMTEpaTypbl U CHEUMANBHBIX W3JaHUN, COCTaBUTH KaTtanor MHTepHer-

pecypcos;
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L4 MNpEaACTaBUThb pa3jInIHbIC IIoAXO0ObI, YCTKO n II0JIHO OMpCACIINTDb
paccMaTpuBaCMbIC TIOHATHA, BbBIABUTL B3aUMOCBA3U MOHSATHUA | ﬂBJ’IeHHfI,
B3aMMO3aBUCHMOCTH U CBSI3H C IPYTUMH BOIIPOCAMH;

® TIPaMOTHO CTPYKTYpPHUPOBaTh MaTe€pHal, SICHO, YETKO M JIOTMYHO €ro H3Jarats,
IIPUBOJIUTL COOTBETCTBYIOIIME IIPUMEPHI M3 IIPAKTUKH, I WUIIOCTPALUN
MOJIO)KEHHH, TE3UCOB M BBIBOJIOB HCIIOJIB30BAaTh TaOJMIBI, CXEMbI, Trpaduky,
AuarpaMMbl.

Bompocs! s caMocToATeIbHON MOATOTOBKH K 3aHATHSAM HPAKTHYECKOTO (CEMHHAPCKOTO)
TUIIA YKa3aHbl B paszjene 4.2.

5.3. Meroauyeckue peKOMEHIALMH II0 MOANOTOBKe K JK3aMeHy € OLEHKONl 1o
AUCHHUILINHE

OtBer Ha DK3aMeHE C OLEHKOM NpeaycMaTpUBAaeT YCTHBIH OTBET HAa TEOPETUUYECKUE
Bonpockl. [Ipu moxaroroBke k OK3aMeHy C OLIEHKOM oOywaromuiics oOpamiaercs K
MIPOHJCHHOMY MaTepually, COCpPEJIOTOYEHHOMY B KOHCIIEKTaxX JIEKIMH, y4eOHHUKaxX H
JAPYTUX UCTOYHUKAX MH(OpPMALIUH.

[ToBTOpsiss, 0000IIasA, 3aKperisis W AONOJHSS TOJyYeHHbIE 3HAHHS, MOJHUMAET MX Ha
KAaueCTBEHHO-HOBBIN YPOBEHb — YPOBEHb CUCTEMBI COBOKYIIHBIX JAHHBIX, UTO I103BOJISET
€My MOHSATh JIOTMKY BCEro npeamera B 1enoM. HoBble 3HaHUS 00y4arouuiicst Hojay4yaeT B
XOJIe CaMOCTOSITEJIbHOIO H3YYEHHUS] TOro, 4YTO HEe ObUIO H3J0XKEHO B JIEKIHMSIX U Ha
CEMHHAPCKUX 3aHATUSX.

Ok3aMeHKak ocobas Qopma ywyeOHOro Imporecca HUMEEeT CBOM OCOOEHHOCTH,
cienn(uYeckue 4epThl U HEKOTOPBIC aCIEKThI, KOTOPbIE HEOOXOAMMO O0ydaromeMycs
3HATh U YUUTHIBATh B CBOCH paboTte. DTO, Npex/e BCEro:

* YTO U KaK 3alIOMUHATh IPU MOJATOTOBKE K DK3aMEHY;

* 110 KAKMM UCTOYHUKAM U KaK FOTOBUTHCS;

* Ha 4YeM COCPEJJOTOUYUTh OCHOBHOE BHUMAHMUE;

* KaKMM 00pa30M B MaKCHUMaJbHOH CTENIEHH UCMOJIb30BaTh IPOrpaMMy Kypca;

* YTO U KaK 3alKcaTh, @ YTO BHIYYUTH JOCIOBHO U T. I.

Ha Dx3aMmeHe ¢ OLIEHKOH, KaK MMPaBUJIO, IPOBEPSETCS HE CTOJIBKO YPOBEHb 3allOMUHAHUS
oOyuarolumcsi y4eOHOTO MaTepuaa, CKOJIBKO TO, HACKOJIbKO YCIIEITHO OH ONepupyeT
TE€MH WJIA UHBIMHM HAYYHBIMU MOHATHSIMHU U KaTETOPUSMH, CUCTEMAaTU3UpYyeT (PaKThI, KakK
YMEET MBICIUTh, APIYMEHTUPOBAHO OTCTaUBaTh ONPEAEICHHYIO MO3UINIO0, OOBICHIET U
NepecKa3bIBaeT 3ay4yeHHYI0 HHPOPMALIHUIO.

[IporpamMmy kypca He00X0IMMO MaKCHMaJIbHO UCIIOIb30BaTh KaK B X0JI€ MOATOTOBKH, TaK
1 Ha caMoM Dk3ameHe. Beib oHa BKITIOUaeT B ce0st pa3/ielbl, TEMbl U OCHOBHBIE ITPOOJIEMBI,
B PaMKax KOTOPBIX U (POPMUPYIOTCS BONPOCHI [T DK3aMeHa.

OnTuManbHbIM JUIsl TOATOTOBKM K DK3aMEHY C OILIGHKOW SIBJISIETCSl BapUaHT, Korja
o0yyJaroImuiicsi HAYMHAET MMOATOTOBKY K HEMY C MEPBBIX 3aHATHH MO0 JAHHOMY KYpCY.

[Ipu moaroroBke Kk DK3aMeHY € OLIEHKOW MO HamboJsiee CI0XHBIM BOMPOCAM, KIHOYEBBIM
npobiaemMaM 1 BaXXHEHIIINM MOHATUAM HEOOXOUMO c/ieNlaTh KpaTKhe MUCbMEHHbIE 3aITUCH
B BHJE TE3UCOB, IUIAHOB, ompeaeneHuil. Ocoboe BHUMaHHE B XOJieé MOJATOTOBKH K
DK3aMeHy C OLEHKOW CIIEAYeT yAeNATh KOHCIEKTaM JIeKIHi, 100 oHM 00IagaroT psiioM
MPEUMYIIECTB 10 CPaBHEHMIO C MeyaTHOM mnpoaykuued. Kak mpaBuio, oHu Oosee
J€TaJIbHbIE, WUIIOCTPUPOBAHHBIE, YTO IO3BOJISET OLEHUBAThb COBPEMEHHYIO CHUTYAIHUIO,
OTpakaTh CaMyI0 CBEXKYIO HAyYHYIO U ONlepaTUBHYIO MH(POPMAIINIO, OTBEYaTh Ha BOIIPOCHI,
UHTEPECYIOIIME ayAUTOPHUIO, B JIAHHBIM MOMEHT, TOrJa Kak IIpd HaNWCAaHUU U
OIyOJIMKOBAaHWU TEYAaTHOM MPOAYKLUUU MPOXOJUT OINpPENETIeHHOE BpeMs, U MaTepuai
OBICTPO yCTapeBaer.

B 10 ke Bpemsi, MOAroTOBKA MO OJHUM KOHCIIEKTaM JIEKLIIUH He0CTaTOYHA, HE0OXOAUMO
UCIOJIb30BaTh U MHYIO yueOHyI0 nuTepaTypy. He cienyer GOAThCS HOMOIHUTENBHBIX U
YTOYHSIIOIIMX BOMPOCOB Ha JK3aMeH C oneHkoie. OHU, KakK MpPaBUiIO, 33al0TCA WU
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MTOMHUMO BOTIpOca DK3aMeHa C OIICHKOM /IS BBISBIICHUS OOIIEH MOATOTOBICHHOCTH, UJIH B
pamKax Oumera Juisi yTOYHEHHS BRICKa3aHHOW MBICITH.

6. YueOHas 1uTepaTypa u pecypcbl HH(POPMAIHOHHO-TEIeKOMMYHUKANIMOHHOM
cetu "UHTepHer", BK/IIOYAA NepeYyeHb Y4eOHO-METOAMYECKOr0 o0ecneyeHust 1JIs
CaMOCTOSITeILHOI PadoThl 00y4aIOIIMXCH M0 IMCUMILIHHE

6.1. OcHoBHas IUTEpaTypa

1. Boponmnos K. B. Maremarnueckue MeTopl 00ydeHus o npeneaeHTam. 2012.
http://www.machinelearning.ru/wiki/index.php?title=Mammnnnoe o0y4eHnue (Kypc JeKIl
uii, K. B.Bopon1ios).

2. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning.
Springer: Data Mining, Inference, and Prediction. — 2nd ed. — Springer-Verlag. 2009. —
746 p.

3. C. M. Bishop. Pattern Recognition and Machine Learning. — Springer, Series:
Information Science and Statistics. 2006. — 738 p.

6.2. JlomoHATEIBHAS INTEPATYpa

4. BoponuHa, B. B. Pazpabotka MPUII0KECHU I TSt aHanusa
CIIa00CTPYKTYPUPOBAaHHBIX WH(GOPMAIMOHHBIX pecypcoB : ydeOHoe mocobue /B. B.
Boponuna, B. C. Momikus. — Yieguaosck : YalI'TVY, 2015. — 162 c.

5. IMakmun, H. b. I'maBa 9, // busHec-aHanuTHuka: OT TaHHBIX K 3HAHUSM : yueOHOE
nocobue / H. b. [Takmun, B. U. Opemikos. — 2-¢ uzn.. — CII0. : [Tutep, 2013. — C. 444-459.

6.3. YueOHO-MeToANuECKOE 00eCIeueHrnEe CaMOCTOSITENIbHON paboThI

6. Ilonoxxenne 00 OpraHM3allid  CaMOCTOSITENILHOW  pabOTBl  CTY/ACHTOB
¢benepambHOrO0  rOCYIapCTBEHHOTO  OIOJKETHOTO  00pa30BaTENILHOTO  YUPEXKAECHUS
BhICILIEro 0Opa3zoBanus «Poccuiickas akageMusi HApOAHOIO X035AHCTBA U FOCY1apCTBEHHON
ciyx6b1 npu IIpesunente Poccuiickoit ®@enepauun» (B pen. mpukaza PAHXul'C ot
11.05.2016 r. Ne 01-2211). http://www.ranepa.ru/images/docs/prikazy-
ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf

CamocrosaTrenbHas paboTa CTYACHTOM OCYLIECTBISETCS JI 3aKpEIIeHUs H3Yy4EHHOTO
MaTepuasa nocije MpakTUYeCKUX 3aHATUN WM J1a00OpaTOPHBIX padoT, ISl BHIMOIHEHUS
JOMAIlHUX 3aJaHui, U1 TOATOTOBKM K KOHTPOJBHBIM paboTaM, JUIs H3ydeHHs
JOTIOJTHUTEIBHBIX MAaTEPHAIOB.

Noe i | Tun 3aHATHS Vkazanus
Tema 1 OCHOBHbIE OHSTHUS U IPUMEPHI NPUKJIAJAHBIX 33724
1 CPC [TocMoTpeTb B  UWHTEpHETE TOHSATHE U  OCOOCHHOCTH
nHpopmanuu, JTAHHBIX, 3HAHUH; KJINEHT-CEPBEPHBIX

TEXHOJIOTHI, ONMpeAeNuTh, B YeM pazluyhe ITHX IMOHSATHUH.
OO6patuth BHUMaHue Ha mpoTokosa HTTP.

2 CPC BEISICHUTH POJTb TEXHOJIOTHI BeO B cCCTeMax OpraHU3aI[MOHHO-
SKOHOMHYECKOTO  YIpaBJIEHUsA.  PaccMOTpeThb  MOHATHE
Mammnnoe oOydenue. Knaccuueckue anroputmbia. M3yduTh
YPOBHHM TIpeACTaBICHUS HHHOPMAITHOHHBIX 00HEKTOB BEO MpH
OTHMCAHUU TTPEIMETHOM 00JIacTH.

3 CPC JInst MOArOTOBKM K 3aHSITUSIM MCIIOJIB30BaTh JIEKIIMU, UHTEPHET
peCYpChl, OCHOBHYIO M JIOTIOJTHUTEIBHYIO TUTEPATYPY.
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Tema 2

baiiecoBckuil KiaccupukaTop

CPC

W3yuuTh  acmekThl  pacCMOTpeHHs  HMH(OPMAIIMOHHBIX
MPOIIECCOB BeO B CHCTEMax YIpaBJICHUS: MpeoOpa3oBaHHUE H
nBwkeHue. [Ipolecc TPUHATHS PpENICHUS KaK OCHOBHOM
BJIEMEHT TpeoOpazoBaHus HHPOpMaIUMK. 3HATh OCHOBHBIC
¢a3el mporecca MPUHATUS PEUICHUH Kak HH()OPMAIMOHHOTO
npouecca. [logpoOHO  pa3oOpaTh HPOLECCH  Meperayu
uHpopManuu. 3HATh OINPEACICHUE U CBOMCTBAa IOTOKA
uHpopmanuu Bed.

CPC

3HaTh YPOBHU NPEJCTaBICHUS WH(POPMAIIMOHHBIX MPOIECCOB.
[TonpoGHO W3YYUTh KOHIENTYAIbHYIO MOJIeTTh
WHPOPMAIIMOHHOTO  Tpolecca.  Pa3oOpaTb  CTPYKTYpHI
JIOTUYECKOTO0 ¥ (DU3MUYECKOTO YPOBHEH MpeICTaBICHUS
WH(pOpMaIMOHHOTO Ipoliecca BeO.

CPC

J71s1 MOATOTOBKY K 3aHATHUSIM UCIIOJIB30BATh JICKIIMH, HHTEPHET
pPECYPChl, OCHOBHYIO U JIOTIOJTHUTEIBHYIO JTUTEPATYPY.

Tema 3

[TapameTpryecKkoe OLUEHKHU INIOTHOCTH

CPC

W3yunTh  acHeKThl  pacCMOTpeHUs  HH(OPMAIMOHHBIX
IpOLECCOB BeO B CHCTEMax YIPABJICHUS: NMPeoOpa3oBaHHE U
nBwkeHue. IIpoliecc NpPUHATHS peIIeHUs KaKk OCHOBHOM
3JIEMEHT MpeoOpa3oBaHus HH(OpMaUUU. 3HATh OCHOBHBIE
¢a3pl mpouecca MPUHATUSA PELIeHUH Kak MH()OPMAIMOHHOTO
npouecca. IlompoO6HO pa3obparh mpomecchl  Nepenadu
uHpopmauuu. 3HaThb OINpENeJIeHue U CBOICTBa IOTOKA
uHpopmanuu Bed.

CPC

3HaTh YpOBHU NpEACTaBICHUs MH(POPMALMOHHBIX MPOIECCOB.
[TonpoGHO U3YYUTh KOHIENTYaJIbHYIO MOJIeh
uHpOpPMAallMOHHOTO  mpolecca.  Pazobpatb  CTpYKTYypHl
JIOTUYECKOr0 M (PU3MYECKOTO YpOBHEH IpeAcTaBICHUS
MH(OPMALIMOHHOTO Tpoliecca Bed.

CPC

J171st MOATOTOBKH K 3aHATHUSAM HCIIOJIB30BATh JIEKIIUU, HHTEPHET
peCYpChl, OCHOBHYIO U JIOTIOJHUTEIBHYIO JUTEPATYPY.

Tema 4

Pazgenenue cmecu pacnpeﬂeneHI/Iﬁ

CPC

M3yunth  acmekThl  paccMOTpeHuss  MH(OPMaLHOHHBIX
nporeccoB BeO B CHUCTeMax YMpaBJieHUs: MpeoOpa3oBaHue U
newxeHue. lIpomecc npuHATHSA pELIEHHs Kak OCHOBHOM
AJIEMEHT TpeoOpazoBaHus HH(POpMaluu. 3HATh OCHOBHBIE
¢a3bl mporecca NPUHATUS pEelIeHUH Kak WH(OPMAIMOHHOTO
nporecca. IlogpoOHO pa3obpaTh  mporecchl  Mepeaavu
uHpopmauuu. 3HATh ONpEJEIIeHHEe M CBOMCTBA IOTOKa
uHpopmanuu Bed.

CPC

3HaTh YPOBHHU MPEICTABICHUS WH(POPMAIIMOHHBIX TPOIIECCOB.
[Toapo6Ho U3YYUTh KOHIIETITyaIbHYIO MOJIeTTh
nHpopManoHHOTO  mporecca.  Pa3o0pate  CTPYKTYyphI
JOTMYECKOTO0 U (PU3MYECKOro ypOBHEW Ipe/CTaBICHUS
1H(OpPMalLMOHHOTO IIpolecca BeO.

CPC

J171st TIOATOTOBKH K 3aHATUSM HCIIOJIB30BATh JIEKIIUU, HHTEPHET
pPECYpChl, OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY.

Tema 5

MeTtpuyeckue MeTObl KIaCCH(PUKAIIUU

CPC

W3yunth  acmekTbl — paccMOTpeHuss  MHGOPMalUOHHBIX
npolieccoB BeO B CHUCTEMax YMpaBJiCHHUs: mpeoOpa3oBaHuE M
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aswxenue. lIlpoumecc npuHATUSA pELIEHHs Kak OCHOBHOU
3JIEMEHT MpeoOpazoBaHuss HHPOpManuu. 3HaTb OCHOBHBIE
¢a3el mporecca MPUHATUS PEUICHUH KaK HH()OPMAIMOHHOTO
nponecca. IlogpoOHo pa3oOpark mpouecchl — Iepenadyu
uHpopManuu. 3HATh ONPENEICHWE U CBOICTBAa IOTOKA
nHpopmanuu BeO.

CPC

3HaTh YPOBHU MPEICTaBICHHS MH(POPMAIIMOHHBIX MPOIECCOB.
[TonpoGHo U3YYUTH KOHIENTYaIbHYIO MOJIeh
uH(pOpMAIIMOHHOTO  mporecca.  Pa3o0pare  CTPYKTYpBI
JIOTUYECKOTO0 ¥ (DU3MYECKOTO YpOBHEH IpeacTaBICHUS
MH(POPMALIMOHHOTO Npolecca Bed.

CPC

J171s MOATOTOBKH K 3aHATUSAM HCIIOJIb30BATh JIEKIIUU, HHTEPHET
pEeCypChl, OCHOBHYIO U JIOTIOJHUTEIBHYIO JINTEPATYDPY.

Tema 6

JIuHeliHbIe MCTO/BI KJ'IaCCI/I(bI/IKaI_II/II/I

CPC

W3yunth  acmekTbl  paccMOTpeHuss  MH(OPMAaLHUOHHBIX
nporeccoB BeO B CHUCTeMax YIpaBieHUs: mpeoOpa3oBaHue U
aswxeHne. llpomecc npuHATHSA pElIEHHs Kak OCHOBHOU
3JIEMEHT MpeoOpazoBaHuss HH(OpManuu. 3HaTb OCHOBHBIE
¢a3el mporecca MPUHATUS PEHICHHH KaK HH()OPMAIMOHHOTO
nponecca. IlogpoOHO pa3zoOparek mpouecchl — Iepenadyu
uHpopMauuu. 3HATh ONPEICIIEHHE M CBOMCTBA IOTOKa
nHpopmanuu BeO.

CPC

3HaTh YPOBHHU MPEJCTABICHUS MH(POPMAIIMOHHBIX MPOIECCOB.
[TonpoGHO U3YYUTh KOHIENTYAIbHYIO MOJieJTh
uHpopManoHHOTO  mporecca.  Pa3obpate  CTPYKTYyphI
JIOTUYECKOTO ¥ (DU3MUYECKOTO YpOBHEH MpeacTaBIeHUS
MH(OpPMaLIMOHHOIO IIpolecca BeO.

CPC

J171st MOATOTOBKH K 3aHATUSAM HCIIOJIB30BATh JIEKIIUU, HHTEPHET
peCYpChl, OCHOBHYIO U JIOTIOJHUTEIBHYIO JUTEPATYPY.

Tema 7

Jloructuueckas perpeccust

CPC

W3yunth  acmekThl ~ paccMOTpeHuss  MH(GOPMAIMOHHBIX
MPOIIECCOB BeO B CHUCTEMax YIpaBJICHHS: MpeoOpa3oBaHUE U
nBwkeHue. [Ipolecc NPUHATHS peIHIeHUs KaK OCHOBHOM
AJIEMEHT mpeoOpa3oBaHusl HHGOpManUU. 3HATh OCHOBHBIE
¢a3pl mporecca MPUHATUS PELIeHUH Kak MHPOPMAIMOHHOTO
mporecca. I[logpobHO pa3obpaTe Tpolecch  mepenadn
uHpopManuu. 3HaTh OINpENEIeHWe U CBOICTBAa IOTOKA
uH(popmaluu Bed.

CPC

3HaTh YpOBHU NpEICTaBICHUs WH(POPMALMOHHBIX MPOIECCOB.
[TonpoGHoO U3YYUTh KOHIENTYaIbHYIO MOJIeh
UHPOpPMALlMOHHOTO  mTpouecca.  Pa3obpaTb  CTPYKTYpHI
JIOTUYECKOTO0 ¥ (PU3MUYECKOTO YpOBHEH MpeacTaBICHUS
MH(OPMALIMOHHOTO Tpoliecca Bed.

CPC

J171s MOATOTOBKH K 3aHATHSAM HCIIOJIb30BATh JIEKIIUU, HHTEPHET
PECYPCHI, OCHOBHYIO U JOTIOJHUTEIBHYIO JUTEPATYPY.

Pexomenpanuu 1o OopraHHU3aln CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB!

Bun yueOHBIX 3aHATHIA

OpI‘aHI/I3aL[I/I$I ACATCIIBHOCTH CTYJACHTA

Jlekusa

Hanucanne KoOHCHEKTa JEKIMH: KpaTKoO, CXEMaTU4HO,
ITOCJICIOBATCIBLHO q)HKCI/IpOBaTL OCHOBHBIC ITOJIOXKCHU A,
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BBIBOJIBI, (DOPMYTUPOBKH, OOOOIICHHUS; MOMeuYaTh BaKHbIC
MBICJIM, BBIIEISATH KIIOYEBBIE CJIOBA, TepMHHBI. [IpoBepka
TEPMHUHOB, MOHATUI C MOMOILBIO YHUMKIOINEANMI, CI0BapEN,
CIPAaBOYHUKOB C BBIIUCHIBAHUEM TOJKOBAHUNH B TETpPalb.
OO003HaUNTh BOMPOCHL, TEPMHHBI, MaTepHall, KOTOPBIH
BBI3bIBAET TPYAHOCTHU, IOMETUTH U MOMNBITATHCS HAUTH OTBET
B pEKOMEHAYeMOH Jmreparype. Eciaum caMoCTosATENnbHO HE
yaaerca  pasoOpaTbcsi B MaTepuaine,  HE0O0XOAUMO
chopMynupoBaTh BONPOC M 3aJaTh NPENOJABaTeI0 Ha
KOHCYJIbTAIlMH, HA IPAKTHYECKOM 3aHSATHH.

[IpakTrueckue 3aHATUA

[TpopaboTka paboueit mporpamMmel, yaensisi oco0oe BHUMaHHE
HEeJISIM U 3a]la4aM, CTPYKTYPE U COJICPIKAHHUIO JUCIUILTHHBI.
Ananu3 nuteparypsl u/unu UHTEpHET — pecypcoB, pelicHHe
TUIOBBIX 33124, NPOBEJICHUE  KOHCYJIbTALUN c
MperoiaBaTeNieM 10 MPOOJIEMHBIM BOIPOCAM JIEKIIMOHHOTO
MaTepualia, IMOJArOTOBKAa K ONPOCY W/WIU KOJUIOKBUYMY,
MOCTAHOBKA  3aJauyd IS  TPAKTHYECKOTO  3aJlaHus,
odopmMiIeHHE OTYeTA 0 3a/IaHUI0, paboTa B MAJIOH TPYIIIIE.

Konrponsnas pabdora /
VH/IMBU/1yaJIbHOC
3ajaHue

O3nakomiieHME C TIOCTAaHOBKOM 3amaud, pa3paboTka
QITOPUTMA PEIICHHs, BBIOOP MPOTrPAMMHO-AIAPATHBIX
CpencTB  peanm3anuu. Peanm3amuss B BBIOpaHHOM
WHCTPYMEHTAIBbHOU cpene. [loAroToBka BBIBOJOB H/HIIH
KOPOTKOr'o 0T4€Ta B BUAC MMPC3CHTALINH.

IToaroroBka k
JTIUCKYCCHUSIM,
JIOKJIaJaM,
Harnucanuio pedepara

ITouck nureparypel U cocTaBlieHue Oubnuorpadumu,
WCIIONB30BaHUE OT 3 70 5 Hay4yHBIX palOT, H3JIOKEHHUE
MHEHMsI aBTOPOB M CBOErO CYXKIEHHS 10 BBIOpaHHOMY
BOIIPOCY;

U3JIOKEHWE OCHOBHBIX AacleKkToB mpoOieMbl. M3yuenue
Hay4yHOU, y4ueOHOH, HOPMATUBHOW W JIPYrod JUTEPaTypHl.
OT10op HeoOXxonuMoro Matepuaina; (OpMHUPOBAHHUE BHIBOJIOB
Y pa3pab0TKa KOHKPETHBIX AJITOPUTMOB H/WJIH PEKOMEH AN
[0 PEUICHMIO IOCTAaBIECHHOW LENM M 3aJayd; IPOBEICHHE
MPaKTUYECKUX HCCIEeN0BaHUM Mo JaHHOW TeMe. Pa3paborka
Npe3eHTalMM  Uld  JOKJaJa OCHOBHBIX  PE3YJbTaTOB
MIPOBEIEHHOW  paboTHI. XKenarenpHo odopmiieHne
pe3yabTaTOB B BUJIE CTaThU B COOPHUK TPYJI0B KOH(EPEHLIUU
WJIM TEMATUYECKUH Hay4HBbIN KypHaJ.

6.4. HopmaTuBHBIEC IPaBOBBIE JIOKYMEHTHI

7. IEEE P1003.0 «PykoBOJCTBO IO OKPYKEHHUIO OTKPBITHIX cructeM POSIX».
8. TOCT P MCO/MDK 12207. IIpomecchl *U3HEHHOTO LHKIA MPOrPaMMHBIX

CPENCTB.

6.5. MHTEepHET-peCypChl, CIIPABOYHBIC CHCTEMBI.

9. http://smarty.php.net — Be6-TexHOIOTHH
10.  http://yandex.ru/cgi/vesna - mpumepbl CKPUIITOB BEO-TIPHIIOKEHU I

11.  http://belitsoft.ru/ - urcTpyMeHTapuii pa3pabOTKH HHTEPHET-MPHIOKCHHUH
12.  http://www.virtech.ru — wuHCTpymMeHTapuii  pa3paOOTKH  WHTEPHET-
MPUIIOKEHU I
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13. [DnexkTpoHHbIl  pecypc]: Marepuansl  CBOOOJHON  SHIMKJIONEINAN
«Buxuneaua». URL: http://ru.wikipedia.org/wiki/, (pexxum goctyma — cBoOOAHBIN), (1aTa
obpamenus: 28.03.2017).

14. [DnexkTpoHHBIN pecypc]: MaTepuansl OTKPHITOrO Kypca 10 MalluHHOMY
obyuenuto ot kommanuum ODS. URL: https://habrahabr.ru/company/ods/blog/325654/,
(pexum octyna — cBOOOAHBIN), (HaTta obpamenus: 28.03.2017).

15. Boponnna, B. B. Pa3pabotka npwiokeHud — mus  aHaim3a
CIIa00CTPYKTYPUPOBAHHBIX WH(MOPMAIMOHHBIX pPECypcoB : ydeOHoe mocobue / B. B.
Boponuna, B. C. MomikuH. — YasaHosek : Yl TV, 2015. — 162 c.

16. [DnexTpoHHBIH pecypc]: Marepuansl caiita machinelearning. URL:
http://www.machinelearning.ru/wiki/index.php?title= Tlepecobydenue, (pexum gocTyma —
cB0OOHBIN), (1aTa oOpamenus: 28.03.2017).

17. [Onextponnbii  pecypc]: Crarbss mno  perymspuszamuu.  URL:
https://ru.wikipedia.org/wiki/Perynspusamusi_(matemaTtuka), (pekum  Joctyna  —
cBOOOIHEBIN), (maTa oOpamenus: 28.03.2017).

18. [OnexTpoHHbI  pecypc]:  Marepuanst  caiita MSDN.  URL:
https://msdn.microsoft.com/ru-ru/magazine/dn904675.aspx,  (pexum  gocTyma — —
cBOOOIHBIN), (1aTa oOpameHus: 28.03.2017).

19. [OnexTpoHHBI  pecypc]:  Marepuansl  caiita  machinelearning.
URL:http://www.machinelearning.ru/wiki/index.php?title=HopmasbHoe_p
acmpeseneHnue, (pexxuM Joctyma — cBoOOAHBIN), (marta oOpamenus: 28.03.2017).

http://citforum.ru/ - «CepBep HHDOPMAIMOHHBIX TEXHOJOTHK» - ON-line OuOIMOTEKA
HH(POPMAIIMOHHBIX MATEPHAJIOB 110 KOMITBIOTEPHBIM TEXHOJIOTHSIM.

20. http://www.intuit.ru/ - OGpa3oBaTenbHBIA MOpPTAl JIUCTAHIIMOHHOTO
oOyueHusl.
21. www.coursera.org - [lmatdopma ans OecryiaTHBIX OHJIAWH - JIEKIHI

(mpoekT mo myOnMKanuu oO0pa3oBaTEeNbHBIX MaTepUAOB B MHTEPHETE, B BHUJE Habopa
OecIIaTHBIX OHJIAMH - KypCOB).

6.6. lHble ICTOYHUKHU

22. Knsukun, B. H. Cratuctuueckne MeTonbl aHanu3a jJaHHeix / B. H.
Kisiukun, FO. E. KyBaiickoBa, B. A. AnekceeBa. — M. : ®uHaHchl U cTaTUCcTHKA, 2016. —
240 c.

23. Knaukun, B. H. Crarucruueckue MeToAbl B YIpaBICHUU KaueCTBOM:
koMmmbroTepHbie TexHoJoruu / B. H. Knsukun. — M. : ®unancel u cratuctuka, MHDOPA-
M, 2009. — 304 c.

24. BameeB, C.I. PerpeccmonHoe MojenupoBaHwe Mmpu 00padOTKe
Habmoxaenuit / C. I'. Banees. — M. : Hayka, 1991. —272 c.
25. Apymknna, H. I'. HHTennekryanbHbII aHaJIW3 BPEMEHHBIX pPAIOB :

yuebnoe nocodue / H. I'. Spymxkuna, T. B Adanacsesa., U. I'. IleppunseBa. — M. : ]|
«DOPYM» : UHOPA-M, 2012. — 160 c. — (Briciiee o6pa3oBanue).

26. Song, Q. Fuzzy time series and its models / Q. Song, B. Chissom // Fuzzy
Sets and Systems. — Ne54 (1993) — P. 269-277.
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7. MaTepuaibHO-TeXHUYECKOe U MPOTrpaMMHOe olecrieyeHne JMCHHIIHHbI

3aHITHHI JIEKITMOHHOTO
THUIIA, TEKYIIETO
KOHTPOJIA U

Pabouee mecto mist maBanuaa v aur ¢ OB3:
MapTa ¢ TeJISCKOMMYCSCKON CTOJICIIHUIICH Ha
3NEKTPOMEXaHMUECKOM MpHUBoOJE - 1 mT.,

(Mmoay.s)
Ha3Banue HaumenoBanue o0opy1oBanus Ilepeuennb
JabdopaTopuu/Kiacca, JINLIEH3MOHHOI' 0
OCHAIIICHHOT' 0 NPOrpaMMHOI0
He00X0AMMBbIM, B o0ecneyeHus
COOTBETCTBHH C
TpeOOBAHUSIMU
Proc/ Cyoc,
000py/10BaHNEM
yueOHas ayIuToOpus Paboune mecTa cTyIEHTOB: CTONBI U CTYNBST | MynbTUMHIUIAHBINH
JUTsI IPOBEIEHUS — COOTBETCTBEHHO KOJIMYECTBY CTYACHTOB. MIPOEKTOP

Kouncynsrant ILmroc

ydeOHas ayAuTopus
JUTSL IPOBEICHHUST
3aHATUN
CEMHUHAPCKOTO THUIIA,
KypCOBOTO
MPOCKTHPOBAHUSI
(BBITIOTTHEHUS
KYPCOBBIX padoT),
TPYIIIOBBIX U
WH/IUBH Ty aTTbHBI X

B pyOUHK - 15 mT., mojcTaBKa st HOr
Fellowes FS-48121 Standard uepmsrii - 15
mr. Pabouee MecTo mpernoaBaTess: CTo
KOMIIBIOTEPHBIN - 1 T., cTyd - 1 wt. Jlocka
MesoBas uin MapkepHas [lepcoHanbHbIe
KOMITBIOTEPBI

MIPOMEKYTOUHOMN Kpecno-KoJsicka JUisl uHBanuaoB 18" - 1 mr.,
aTTecTauuu WHAYKIUOHHAS NEeTIs - | mT., KOMIOBIOTED C

Bepcueit 1 cnabopuasamux - 1 mr.,

KHOIIKA BbI30Ba COTPYIHUKOB — | MIT.

PaGouee mecto npemogasarens: crom — 1

mr., ctya — 1 wT, kadeapa - 1 mr. [Jocka

MeJoBasi U MapKepHasi. JKpaH, HOyTOYK

Lenovo ideapad 100/15, mpoekTop
WH(POPMAITUOHHO — PaGoumne mecTa: CTONBI KOMITBIOTEPHBIE — B | MyJIbTHMHIUITHBIT
aHaTUTHYeCKast COOTBECTBHH C KOJMYECTBOM CTY/ACHTOB, POEKTOP
naboparopus — kpeco [Ipectmxk Profi -B-20 Camba 6opmo | Koncynsrant [Lnroc

MHOTO(YHKIIMOHANBHBIN Komup - 1 mT.,
KonupoBanbHbI anmapat MOY — 1 mr.,
npunTep - 1 wr., ckanep — 1 w. lkad — 7
T, CTe/UTaX-33 1T, OMOINOTEeYHAs CTOMKA
— 2 WT., cTeHa — 2 mrT. MetoBas I
MapkepHas gocka. [lepconansHbie
KOMIIBIOTEPEI

KOHCYJbTALMM

O6ubnmoTexa - Paboune mecra: cToibl u cTynbs. Pabouee MynbTUMUIARHBINA
MTOMEIIeHHE IS MECTO TPEeroAaBaTens: cToil — |1 mT., CTyd - | MPOEKTop
CaMOCTOSITETbHON 1 wr., kadeapa OubnroTeynas - 1 mr. Koncynprant [Tnroc
paboThI Tenedon — 1 wrT., nudposoii

IIporpammHoe obecnieuenue:

B niporiecce TEKIIMOHHBIX M CEMHUHAPCKUX 3aHATHI UCTIONB3YETCS CIEIYIoIIee
porpaMMHoOe oOecrieueHue:
- IporpamMMbI, oOecTieurnBaroue Hapuramnuio B cet atepuet: «Google chromey;
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- MpOrpaMMbl, JEMOHCTPAIMH BHJCO MAaTEPHAJIOB: MpOUTphIBaTelb «Windows
Mediay;

- MPOrpaMMBbI JUIS JIEMOHCTpAIlMU M CO3JaHMs mpe3eHTanuii: «Microsoft Power
Pointy.

HNudopMmanuoHHbIe CIPABOYHbIE CHCTEMbI .
Www.nnir.ru / - Poccuiickas HarimoHaIbHas OHOIHOTEKa
WWW.NNSs.ru / -HannonanbHast 3JIeKTpOHHAast OUOIHOTEKA
WWW.ISi.ru / - Poccuiickas rocyiapcTBeHHast OMOIHOTeKa
www.biznes-karta.ru / -ArenTctBo nenoBoii napopmanuu «busHec-kapray
Www. rbs.ru / - Uadopmarmonsoe areHTctBo «PocbuznecKoncaarunry
www.aport.ru / - [louckoBas crcrema
www.rambler.ru / - TlorckoBast cuctema
www.yandex.ru / - [TouckoBas cucrema
www.busineslearning.ru / - CucremMa IUCTaHIIMOHHOTO OH3HEC 00pa30BaHUs
. www.test.specialist.ru / - Llentp xommbroTeproro odoyuenus MI'TY um. H. 3.

CoNoO~WNE

[EEN
o

baymana

11. http://www.consultant.ru/ - KoucynsTasT mitoc

12. http://www.garant.ru/ - I'apant

13. Hayunas 6mbmmoreka PAHXul'C. URL: http://lib.ranepa.ru/;

14. Hayunas ANEKTPOHHAS oubsmoreka eLibrary.ru. URL:
http://elibrary.ru/defaultx.asp;

15. HammonanbHas snexktpoHHas O6ubamoreka. URL: www.nns.ru; Poccutickas
rocynapctBenHas onbnmmnorexka. URL: www.rsl.ru;

16. Poccwuiickas HanuwoHaneHas OuOnmoreka. URL: www.nnir.ru; DieKTpoHHAs
ouoimorexa Grebennikon. URL: http://grebennikon.ru/;

17. DnexktpoHHo-OubnmuoTeunas cucrema M3matensctBa «Jlampy. URL:
http://e.lanbook.com;

18. DnekrponHo-6ubmHoTeunas cucrema FOPAMT. URL: http://www.biblio-
online.ru/.
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