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IlepeyeHnb NuIaHNpPYeEMBbIX pPe3yJIbTATOB 00y4eHHsl 110 JMCIUILIHHE,
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOEHUsI 00pa3oBaTeIbHOM

NPOrpamMMblI

11. Hucummmmaa b1.0.06 Maremartnyeckue metoasl 00paboTku ganHbx (Mathematics and
Statistics for Data Science) obecrieunBaeT OBIaJeHUE CIIEIYIONUMH KOMITIETCHIIUSMHE:

Kon HanmenoBanme Koz HanmenoBanue 3Tana
KOMIICTEHI[UU KOMIIETEHIIUH Talla OCBOCHHA OCBOCHHUS KOMIICTCHIIMHI
KOMITICTCHIIH
OIIK-1 Crocoben OIIK-1.1 3HaTh MaTEeMaTUYCCKHUC,
CaMOCTOSTEIIEHO €CTECTBEHHOHAYYHBIE 1
puoOpeTaTsh, COIUAJIBHO-OKOHOMHYCCKHUE
pa3BUBAThH U METOJIBI ISt
MIPUMCHSITh HCIIOJIE30BaHMs B
MaTeMaTU4YeCKue, po¢eCCHOHATBHON
€CTECTBCHHOHAYYHBIC, JIEATEIbHOCTH;
COI[UAJILHO-
SKOHOMHYECCKHE U
npodeccnoHabHBIC OlIK-1.2 YMmeTh periarthb
3HAHUS IS HECTaHJIapTHBIC
pelieHus npodeccuoHaIbHBIE
HECTaHIapTHBIX 3a7a4M, B TOM YUCJIC B HOBOU
3aj7a4, B TOM YKCJIE B WJIM He3HAKOMOMU Cpeic U B
HOBOM HIIH MEXIUCITUTIINHAPHOM
HE3HAKOMOM cpejie KOHTEKCTE, C TPUMCHCHUEM
B MaTeMaTUYECKUX,
MEXTUCITATITHHAPHOM €CTECTBCHHOHAYIHBIX
KOHTEKCTE COIIUATILHO-

SKOHOMUYECKUX U
npodeccroHaNbHBIX 3HAHUM;




OIIK-7

Cnocoben
HCII0IL30BaTh
METO/IbI HAYYHBIX
HUCCIIEIOBAHUN U
MaTEMaTHIECKOT'0
MOJICIIUPOBAHUS B
obractu
MPOCKTUPOBAHUS U
yIPaBICHUS
HH(POPMaITMOHHBIMHU
CHCTEMaMU

OIIK-7.1.

OIIK-7.2.

3HaTh JOTUYECKHE METOIBI U
IIPUEMB] HAYYHOTO
UCCIIEIOBaHMS;
METOA0JIOTUYECKHE
TIPUHIUITBL

COBPEMEHHOM HayKH,
HaIpaBJICHUS, KOHLIETILINH,
VCTOYHUKHU 3HAHUS U
MpUEMBI PabOTHI C HUMU;
OCHOBHBIE OCOOEHHOCTH
HAy4YyHOT'0 METO0/1a IO3HAHUS;
IIPOrpaMMHO-LIEJIEBbIE
METO/Ibl PEIIECHUS] HAyYHBIX
po0JIeM; OCHOBBI
MOJIETTUPOBAHUS
YIpaBJIEHYECKUX PeIICHU;
JMHAMHYECKUE
ONTUMH3ALIMOHHBIC MOJIENH;
MaTeMaTHYeCKUe MOJIEIN
ONTUMAJIHOTO YIIPABJICHHUS
JUIS. HETIPEPBIBHBIX U
JMCKPETHBIX POLIECCOB, UX
CPABHUTEJIbHBIN aHAIIN3;
MHOT'OKpUTEpHAIbHbIE
METO/Ibl IPUHATHS PELICHUN;

YMeTh 0CyIIeCTBIATh
METOZ0IOTHYECKOE
000CHOBaHHE HAYYHOT'O
HCCIIE/IOBaHMUS;




I1K-5

CnocoOHOCTh
HCIIOJIB30BAaTh
MIePEIOBBIC METOIBI
OIICHKH KauecTBa,
HAaJIe)KHOCTH U
nH(pOPMAITMOHHOM
oe3omacHoctu MC B
mporecce
IKCILTyaTaluu
npukiagaeix M1C

I1K-5.1

[1K-5.2

I1K-5.3

CrniocobeH npuMeHsTh
Mepe0BbIC METOABI OIICHKH
Ka4ecTBa,

HAaJIG)KHOCTH U
MH(POPMALMOHHOM
oe3omacHoctu MIC B
MPOILIECCE IKCILTyaTalun
npukiaaaasix UC
Crniocoben MoienupoBaTh U
MIPOCKTUPOBATH CTPYKTYPBI
JIaHHBIX U 3HAHUH,
MIPUKJIATHBIC U
UH(POPMAIIMOHHBIE
MIPOIIECCHI; TPOBOIUTH
WHXUHUPUHT TPUKIIATHBIX
MH(POPMAIMOHHBIX U
OM3HEC-TIPOIIECCOB,
UCTOJb3Ys epeIOBbIC
METO/bI OI[CHKH Ka4eCTBa,
HAJIC)KHOCTH U
MHPOPMAIIMOHHOM
oe3onacuoctu MC B
poriecce IKCILTyaTaliu
npukiagaeix UC

Bnaneer metoiamu OlieHKH
1 BIOOpA COBPEMEHHBIX
MPOTPaMMHBIX CpeJl U
MH(pOPMAIMOHHO-
KOMMYHUKAITHOHHBIC
TEeXHOJIOTHH JJIs
nH(pOpMaTHU3aALNU U
aBTOMATHU3AINH PEIICHUS
MIPUKJIATHBIX 32/1a4 U
coznanusa UC, ucnone3ys
MIePEIOBBIC METOIBI
OIICHKH KauecCTBa,
HaJIe)KHOCTH U
MH(OPMALMOHHON
oe3onacHoctu MIC B
MPOLIECCE IKCILTyaTaluu
npukgagaeix UC




1.1.B pe3ynbTaTe OCBOCHHUS TUCIUILIMHBI Y CTYJIEHTOB JOJIKHBI ObITh

cOPMHUPOBAHBI:

OTD/TD
(npu HANMUUU
npodcrangapra)

KOI[ 9Talla OCBOCHHUA
KOMIICTCHIIU

Pe3ynbrarel 00yueHus

OIIK-1.1

OIIK-1.2

3HaTh MaTEMaTUYCCKHUCE,
€CTECTBEHHOHAYYHBIE U
COLIMAJILHO-3KOHOMMUYECKHUE METO/IBI JIs]
UCIOJIb30BaHUs B IPO(ECCHOHAIBHOM
JIeSITEIIbHOCTH;
VYMeTh pelate HeCTaHAApPTHbIE
npodeccuoHanbHbIe
3aJjauy, B TOM 4YMCJI€ B HOBOM MU
HE3HaKOMOM cpelie U B
MEXIUCLUIIIMHAPHOM KOHTEKCTE, C
NPUMEHEHHEM MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX COL[UAIbHO-
HKOHOMHYECKUX U MPO(eCCHOHATBHBIX
3HAHHUH,

OIIK-7.1.

OIIK-7.2.

3HATh JJOTUYECKHE METOIbI U TPUEMBI
Hay4HOI'O

HCCIJIEIOBAHMsI; METOA0JIOTMYECKHE
MIPUHIIMIIBI

COBPEMEHHOI HAayKH, HAIPaBJICHMS,
KOHUEMNINH, UCTOYHUKU 3HaHUS U IIPUEMBI
paboThI C HUMU;

OCHOBHbIE 0COOEHHOCTH HayYHOT'0 METO/1a
MIO3HAHUS; IPOIPAMMHO-LIETIEBBIE METOBI
pelIeHns HayYHBIX IPOOJIeM; OCHOBBI
MOJIEJIMPOBAHUS YIIPABIECHUECKUX
pelIeHU; AMHAMUYEeCKHe
ONTUMM3ALMOHHBIE MOJIETIH;
MaTeMaTHYeCKHe MOJIETH ONTUMAIBHOTO
yIpaBIeHUS 1JIs1 HENPEPBIBHBIX U
JUCKPETHBIX MPOIIECCOB, UX
CPAaBHUTEIBHBIN aHAIIN3;
MHOTOKPHUTEpHUAIbHbIE

METO/Ibl IPUHATHS PEIICHUN;

YMeThb OCYHICCTBIIATD MCTONOJIOTUYCCKOC
000CHOBAHHE HAay4YHOTI'O MCCJICJOBAHUS

Onpenenenune
CTpaTeruu
HUCIIOIB30BaHUS
HUKT ms co3manus
NC B npukmagHbIx
00J1acTsX,
COTJIaCOBaHHOM CO

[1K-5.1

I1K-5.2

HA YPOBHE 3HAHMIA:
3HaeT NepeIoBble METO/IbI OLICHKU KAa4eCTBa,
HaJE)KHOCTH U
H(OPMaLIMOHHON
6ezonacHoctu MC B
IIPOLIECCE IKCILTyaTalun
npuknagsaeix MC




cTpareruen HA YPOBHE YMEHMIA:
pa3BUTHSA I1K-5.3 YMeeT MOAEnupoBaTh U MPOEKTUPOBATH
OpraHu3aluy; CTPYKTYpPHBI IaHHBIX ¥ 3HAHUU, TPUKIAJHBIC U
MOJICIIMPOBAaHUE U nH(OpMaLOHHBIE TIPOIIECCH; TPOBOIUTH
MPOEKTHUPOBAHUE WHXUHUPUHT IPUKIAIHBIX
MPUKITATHBIX U WH(OPMAIIMOHHBIX U
WHPOPMAIIMOHHBIX OM3HEC-TIPOIIECCOB, HCIIONIB3YS MEPEIOBbIC
MIPOIIECCOB HAa OCHOBE METO/IbI OIICHKU Ka4yecTBa,
COBPEMEHHBIX HAJEKHOCTU U
TEXHOJIOTH; nH(OPMATMOHHOU
MIPOBE/ICHUE 6e3omacuoctu NC B
PEUHKUHUPUHTA MpoLecce IKCILTyaTalun
MIPUKJIATHBIX npukinaaasix MC
WH(OPMALIMOHHBIX U HA YPOBHE HABBIKOB:
Ou3HEC - IPOLIECCOB; Brnasneer HaBbIKaMu  OLICHKHU U BbIOOpa
MIPOBE/ICHUE COBPEMEHHBIX TPOrPAMMHBIX CpeJl U
TEXHUKO- MH(OPMALIMOHHO- KOMMYHUKAIIMOHHbBIE
DKOHOMUYECKOIO. TEXHOJIOTHH IS
Pa3pabotka nH(pOpMaTU3alUY U aBTOMAaTU3aLUN
apxutekTypsl UC peleHus
(Td C/14.6 MPUKIaAHBIX 3a7a4 U co3aanusa 1C,
ctanzaapta 06.15) u MCIIOJIb3YS MEPEOBbIE METObI OLICHKU
AKCIEPTHOM KayecTBa,
MOJIICPIKKOM HAJEKHOCTU U
pa3pabOTKH HH(pOpMaAITMOHHOM
apxurektypsl UC 6e3onacHoctu MIC B
(Td D/14.7 MIPOIIECCe IKCILTyaTalun
cranaapta 06.15). npukygagaeix UC
2. O0beM uM MeCcTO AMCHMILUIMHBI B CTPYKType 00pa3oBaTeJIbHOM
NPorpamMmbl

O0beM TMCUMITHHBI

O6bem mucturuinabl — 4 3E (144/108 u).

KonnuecTBo akajieMU4ecKuX YacoB, BBIICJICHHBIX Ha KOHTAaKTHYIO paboOTy MO OYHOMN
dbopme oOyuenust ¢ mpernogaBaresieM — 70/52,5 4yacoB, Ha caMOCTOSATENbHYIO pabOTy
oOyuaromuxcs — 38/28,5 yacos, sx3ameH -36/27 4acos.

Mecto aucuuminnsl B crpykrype OII BO

Hucrunmmaa b1.0.06 Marematndeckue Metoasl o0paboTku manabix (Mathematics and
Statistics for Data Science) oTHOCHTCS K TUCIUILIHHAM OCHOBHOM 4acTH Y4eOHOTO IUIaHa
no HanpasieHuto moaroToBku 09.04.03 Ilpuxknannas napopMaTuKa.

JucuumnuHa usydaercs Bo 2 cemectpe. OcBOeHHE NUCHUIUIMHBI ONMUpaeTcs Ha O00BEM
3HaHUH B 00J1aCTH Teopun 0a3 JaHHBIX U CTATUCTUKH.

@DopMBI TIPOMEKYTOUHOU aTTECTAIIMH — IK3aMEH.

2.1. PersiamenT pacnpenesenus BuaoB pador no aucuuniute ¢ JJOT
JlaHHas TUCHMIIMHA pealu3yeTcs ¢ NPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX
texnonoruit (JIOT). Pacnpenenenue BHIOB y4yeOHOW paboOTH, (HOPMATOB TEKYIIETO
KOHTPOJIS IPE/ICTaBJICHBI B TA0IHILIE:

| Bua yueGHoii paGoThI | ®opmart nposenenus |




JlexuoHHEbIE 3aHATUA

C npumenenuem JJOT

IIpakTrueckue 3aHITUS

C npumenenuem JJOT

CamocTosTenbHas paboTa

C npumenennem J1OT

[TpomexxyTouHas aTTecTanus

C npumenennem J1OT

DopMbl TEKYLIET0 KOHTPOJIS

dopMaT nNpoBeIeHUs

TectupoBanue

B cucreme nucrannmonnoro ooyuenus (CHO)

Occe

B cucreme nucrannmonnoro odyuenus (CJ10)

OTBeT Ha IPAKTUYECKOM
3aHITHUH, y4aCTHE B
JMCKYCCUU

C npumenenuem JOT

JlocTym K CHUCTeME JTUCTAHIIMOHHBIX OOpa30BaTENbHBIX OCYIIECTBISCTCS KaXKbIM
00yJaronmMcst CaMOCTOSITENIHHO € JIF000T0 yCTpoicTBa Ha mopTase: https://Ims.ranepa.ru.
[Taposs 1 TOTHH K JTHYHOMY KaOWHETY / TPO(UITIO MPEAOCTABISICTCS CTYACHTY B JICKaHATE.
Bce ¢opmbl Tekyiero KOHTpOJIs, MPOBOAMMBIC B CHCTEME JUCTAHIIMOHHOTO O0YYeHUS,
OIICHUBAIOTCSI B CHCTEME JIMCTAHIIMOHHOTO o0yd4eHwms. JlocTynm K BHIEO W MaTepuaiam
JICKIMHA TPEJOCTABISIETCS B TEYCHUE BCEro cemectpa. JocTyr Kk KakaoMy BHIY paboT U
KOJIMYECTBO MOIMBITOK Ha BBITIOJHEHUE 33]JaHUS ITPEIOCTABIISICTCS HA OTPAHHYECHHOE BPEMSI
COTJIACHO pETJIaMEHTy AMCUMIUIMHBL, omyonukoBanHomy B CJ1O. IlpenonaBarens
OIICHHWBAET BBIMIOJIHEHHBIC 00yJarommMces padoTel He mo3aHee 10 paboumx gHEH mocie
OKOHYaHUs CPOKa BBITIOJTHCHUSI.

3. Copep:xkaHue U CTPYKTYPA AUCHHUILIUHBI

Ne i/m HanmeHnoBanue O0beM JMCHHMILIMHBI, YAC. dopma
TeM W/ MJIu Bcero KonrakTHas paGora Cp TeKyLIero
pasaeioB o0y4Jaromuxcs ¢ KOHTPOJIA
npenojasarejemM ycneBaemoc
10 BHAAM Y4eOHBbIX 3aHATHI ™m**,
J/30, | JIP/ 3/ K MPOMEKYTO
A0T* | 30, 20, C YHOM
aA0T* | 10T* P arTecTalnu
**%k
Tema 1 | OcHOBEI
MOACINPOBAHUA
HPOIIECCOB B 18/13,5 - 6 - 8 O,K T
MH(POPMALTMOHHBIX
CUCTEMAX
Tema 2 | MHTEnnekTyanbHbIi
aranu3 maaHex(Data
Mining) ® | 181135 . 6 | - | 8 0,T
TEXHHUYCCKHUX
WHPOPMALMOHHBIX
CHCTEMax.
Tema 3 | Merozs!
MOZACIIUPOBAaHUSA
HPOLIECCOB aHAIIN3a 18/13,5 6 8 O, T
JaHHBIX B
TEXHUYCCKHUX
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WHPOPMALMOHHBIX
cucTeMax.

Tema 4 | CoBpeMeHHBIE
METOIbI
PaJMKaIBHOTO
MOJIEJIMPOBAHUS B 18/13,5 4 6 8 O, T
3a1auax
MHTEIIEKTYaIbHOTO
aHaJIN3a JaHHbIX

Tema 5 | Metpuueckue

METOIbI 12/9 4 6 2 O,KP,P, T
KJIaccupuKanum
Tema 6 | JIluneiitnple  MeETOMBI 12/9 4 6 2 0. KP
KJIACCU(DUKAITUH ’
Tema 7 | Jloructuueckas 12/9 4 6 2 0. KP
perpeccust
[TpomexxyTouHast arrectauust | 36/27 C)
Bcero: 144/108 | 28/21 i 42/ 38/28, 36/27
31,5 5
Ilpumeuanue:
*  —  npu  npumeHeHuu - INeKMPOHHO20  00YyYeHus,  OUCMAHYUOHHbLIX

00pA306aAMENbHBIX MEXHOLO2UL 8 COOMBEMCMBUU C Y4eOHbIM NIAHOM,
** — popmul mexyweeo konmpons ycnesaemocmu: onpoc (O), mecmuposanue
(T), koumponvnas paboma (KP), konnoxsuym (K), pegpepam (P).
**k - paspabomuux  yxkazvleaem HeoOXooumvle GOpMbl  NPOMENCYMOYHOU

ammecmayuu: sx3amen ().

Conep:xaHue TMCUUILTHHBI

Tema 1. OcHOBBI MOCTHPOBAHMSA NPOLECCOB B MHGOPMAIMOHHBIX CHCTEMAX

OObeKkT, npeaMeT W OCHOBHBIE TMOHATUS TP U3YYEHUM JAUCLUILIMHBI
MHTEJUIEKTYaJIbHBIN aHaIN3 NaHHBIX. OCHOBHBIE METO/BI COOpa, XpaHEHHsI, 0OpabOTKH U
nepenaun nHpopmanuu. [loHsTHE cucTeMa U ee OCHOBHBIE XapakTepucTuku. Ilonsarue
CIIO)KHOM TEXHUYECKOW CHUCTEMBI M OCHOBHBIE METOJBl MOJEIMPOBAHMS IPOLIECCOB B
CJIOKHOM TEXHHUYECKOW crucTteMe. MeToibl MOIEINPOBaHUs JUHAMUYECKHUX IIPOLIECCOB B
TEXHUYECKMX HWH(POPMALMOHHBIX cHucTeMaX. OCHOBHBIE JTanbl MOJAEIUPOBAHUSA U
MIPOTHO3UPOBAHUS B 3a/ladaX HMHTEJUIEKTYalbHOIO

aHaJIM3a JaHHBIX. ba3bl TaHHBIX.
Tema 2. UnTe/NIEKTYAJIBHBIN AHAJIN3 AAHHBIX (Data Mining) B
TeXHHYEeCKMX HH(POPMAIMOHHBIX CHCTEMAaX.
OO61as xapakTeprcTUKa METO/I0B IPUHSTUA perieHni. Tumosast CTpyKTypa NpUHATUS
peteHnii. OCHOBHBIE METO/IbI IPUHATHUS perieHui. O01e cBeIeHus 0 MeTOAax
MHTEJJIEKTyaJIbHOT0 aHanu3a AaHHbIX (Data mining). Conepxanue METo10B
KJaccu(uKaluy, KiacTepusanuu, perpeccun. O0mue ceeieHust 00 aHATUTHYECKON
mwiargopme aHanuza JaHHBIX. OTeuecTBeHHas aHamUuTHYecKas muaTdopma Deductor.
Tema 3. MeToabl MO1eJIMPOBAHHUS NPOLECCOB AHAIN3A JAHHBIX B TEXHHYECKUX
NHpopManMOHHBIX cHCTEMAaX.
MonenupoBanue JUHAMHYECKUX CHCTEM, ONHMCHIBAEMBIX
i QepeHranbHBIME ypaBHEHUAMU. MoIeIMpPOBaHUE CUCTEM METOAAMHU MaTEMaTHKU
HEYETKMX MHOKECTB. MOJeIMpOBaHUE CUCTEM, IOCTPOEHHBIX HA OCHOBE HEMPOHHBIX
cereil. COBpeMEHHBIE TPOTrPAMMHBIE KOMIUIEKCBI MOJIEITMPOBAHUS TUHAMUYECKUX
CHCTEM.
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Tema 4. CoBpeMeHHBbIE METObI PAAUKAIBHOI0 MOAEJIUPOBAHUSA B 321a4ax
HNHTe/1eKTyaJIbHOT0 AaHAJIN3a JAHHBIX

NudopmManmoHHo-cUCTEMHAs 0€301acHOCTh KPUTHYECKUX HH(POPMAIIMOHHBIX
cucteM. MuTennekryanuzamus KPUTUIECKIX HHPOPMAITMOHHBIX CUCTEM.
S3BIK paguKaTbHOTO MOJCIIUPOBAHUS B MHTEIJICKTYIbHOM aHAJIN3€ JIaHHBIX
KPUTUYECKIX HHPOPMAITMOHHBIX cUCTeM. MHTeIUIeKTyan3anusl yipaBIeHUsS
KPUTHYECKOW MH(POPMAITMOHHON CHCTEMOM.

Tema 5. MeTpuueckue MeToAbl KJIAaCCH(PUKAIUMN.

Meton Ommxaimmx coceaet (kKNN) m ero o6o6menus. [Togbop umcna k mo
KPUTEPHUIO CKOJB3SIIEro KoHTposia. OO0OMmEHHBI MeTpHuecKuil Kiaccudukarop,
MOHATHE OTCTyNa. MeToJ MOTeHIUANbHBIX (DYHKIMH, TpagueHTHBIH anroputM. OTOOp
3TaloHHBIX 00BekToB. IlceBmokox: amroputm CTOJIII. @yHKIUS KOHKYPEHTHOTO
cxoactBa, anroputM FRiS-CTOJIII. ®yHKIHOHANT MOJHOTO CKOJB3SIIEr0 KOHTPOJI,
¢dopmyia 6picTporo Berauciaenus st meroaa INN. [Ipoduis koMmakTHOCTH.

Tema 6. JInneiiHbIe MeTOABI KIACCH(PUKAIIUN.

JluHeiHbIl KIaccuPUKaTOp, HEMIPEPHIBHBIC AlITPOKCUMALIUK TOPOTOBOM PyHKIIUU
notepb. CBsI3b C METOIOM MaKCHMyMa mpaBaonoaoous. KBanparnanas GyHKIHS MTOTEPb,
METOJi HaUMEHbILIUX KBAJpaTOB, CBS3b C JIMHEWHBIM AUCKpUMHUHAHTOM Pumepa. Merox
CTOXaCTUYECKOr0 TpaJUECHTAa M YAaCTHBIC CJIy4au: aJalTHUBHbIA JIMHEWHBIA 3JEMEHT
ADALINE, mnepcentpon Po3enbOnmarra, mnpaBmio X»300a. Teopema HoBukoBa o0
cxoaumocTu. [lokazatenbcTBo TeopeMbl HoBHKOBAa DBPUCTUKH: MHUIIMAIIM3AINS BECOB,
MOPATIOK MPEIbABICHHS O0BEKTOB, BBIOOP BETMYUHBI TPAJAUEHTHOTO I11ara, «BHIOMBAHHE)
13 JIOKAIbHBIX MUHIMYMOB. [IpoGiiema nepeodyuenws, penykius BecoB (weight decay).
baiiecoBckas perynspuzanus. [IpuHIMI MakcuMyma COBMECTHOIO MPaBIONOI00uS
JMaHHBIX 1 Mojenu. KBaapaTuuHblil (rayCCOBCKUI) U JIAITACOBCKHM PErypru3aTOpPhI.

Tema 7. JlorucTtuyeckasi perpeccusi.

['mnore3a 3KkcroHeHIMANIBbHOCTH (PYHKIMI MpaBronoaodus kiaccos. Teopema o
JTUHEWHOCTH 0aiiecoBCKOTO ONTUMAIBHOTO  KJaccuukaTopa. OueHuBanue
arloCTEpUOPHBIX BEPOSTHOCTEN KJIACCOB C MOMOIIBIO CUTMOUIHOM (DYHKIIMM aKTHBALIUU.
Jloructuueckas perpeccust. [IpuHIMn MakcumMyMa NnpaBAonoAo0us U Jorapumuyueckas
¢ynkuus norepb. CHOBa METOJA CTOXAaCTHUECKOTO TpaJUEeHTa, CrIaXEHHOE MPaBUIIO
X»060a.

[Tpumep npuKIagHOW 3aJaud: KPEOUTHBIM CKOpUHI. bBUHapu3anus NpHU3HAKOB.
CKOpUHTOBBIE KapThl U OIIEHUBAHUE BEPOSTHOCTH Aedoita. PUck kpeauTHOro mopTders
OaHKa.

HacTtpoiika nopora pemaroiero npasuia 1no kpurepuro uyucnia omu6dok | u Il poga.
Kpupas ommbok (ROC curve). Anroput™ s¢dekruBHoro mocrpoenus ROC-kpuBoii.
I'paguieHTHBII MeTOa MakcHME3aIH riomanan moja ROC-kpuBoii.

4. MaTtepuaJjibl TeKylIero KOHTPOJISAA yCIIeBAeMOCTH 00yYAIOINXCH U
(oHI OLIEHOYHBIX CPEACTB NPOMEKYTOYHOM ATTECTALMH O JUCHUIIHHE

4.1. ®opMbI U METOAbI TEKYLIETr0 KOHTPOJISI YCIIEBAEMOCTH 00y4arOIMXCH U
NMPOMEKYTOYHOM aTTeCTAIMU
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4.1.1. B xoae peaauzauuu JMcHUIUIMHBI MaTemMaTnyeckue MeToIbl 00padOTKHU

nannbix (Mathematics and Statistics for Data Science) ucnosb3yroTest cieayonue

METOAbI TEKYIIEI0 KOHTPOJIA YCIIEBACMOCTH Oﬁy‘lalOlIII/IXCﬂl:

Tema w/unu pasaen Mertoap! TEKyIIEro Mertoasbl TeKy1IEero
KOHTpPOJIA KOHTpPOJIA yCIIEBAEMOCTHU
YCIIEBaEMOCTH B ¢ npumenenueM /10T
ayquTopun
Tema 1| OcHoBHble  nOHATHA W mpuMephl | Ompoc, KOTOKBHYM
TectupoBanue
MIPUKJIAJHBIX 3a/1a4
Tema 2| BaitecoBckuii kiaccudurarop Omnpoc
TectupoBanue
Tema 3| [TapameTpuueckoe OIIEHKH TUIOTHOCTH Ompoc
TectupoBanue
Tema 4| Pazaenenue cMecu pacnpeaeneHui Onpoc
TectupoBanue

MeTtpuyeckue MeTOIbI KiTacCH(MHUKAIIIT
Tema 5 TP hi (uxan Omnpoc, pedepar Tectuposanne, KP

Tema 6| Jluneiinsle MeToaBI KITACCU(DUKALIIH Onpoc KP

Tema 7| Jloructuueckas perpeccus Onpoc KP

4.1.2. Jk3aMeH NPOBOJAUTCS C MPUMEHEHHEM CJIeAYIOLIHUX MEeTOA0B (CPeICTB):

DK3aMeH TMPOBOAMWTCS C TNPUMEHEHHEM CIEAYIOIIUX METOI0B (CPEICTB): C
WCIONIF30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEebHBIX TEXHOIOTUH B (pOpME BBHIMOTHEHUS
MPaKTHYECKUX 3aJaHUil Ha KOMITBIOTEpPE C HCIMOJIB30BAaHUEM HMHCTPYMEHTapus BeO-
texHonoruit, a umenno 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. MaTepuaJibl TeKYIIEro KOHTPOJIS YCIIeBA€MOCTH 00y4aKO U XCS.

HpeHO,Z[aBaTCJ'IL OLICHUBACT YPOBCHBb MNOATOTOBJICHHOCTHU 06yqa101u1/1xc;1 K 3aHATHIO I10
CJICAYIOUIUM IMOKA3aTCIIAM:

- OIIPOC - YCTHBIC OTBCTHI HAa BOIIPOCHI MPCTIOAABATCIIA MO TCMC 3aHATHUA. KpI/ITCpI/II/I
OIICHUMBAHHA YCTHBIX OTBECTOB Ha BOIIPOCHI IMperoaaBaTejidi IO TEMC 3aHATUA -
MPaBHUJIILHOCTL U IMOJIHOTA OTBCTA,

- BBICTYIUICHHE C Ipe3eHTauusMu 1o pedepary Tembl Ne5 oTdeTHBIE TOKIAIBI C
Mpe3eHTalMsIMHU 110 npeuiaraeMbiM TemaM. Kputepusimu onieHuBaHus pedepara:

CTEIIEHb YCBOCHUS IIOHATUHN U KaTErOPUH 110 TEME;

yMeHHe paboTaTh C JOKYMEHTaJIbHBIMU U JINTEPATYPHBIMH UCTOYHUKAMU;

IPAMOTHOCTB U3JIOXKEHUS MaTepHUala;

CaMOCTOSITENIbHOCTh PaboThl, HAIMYHE COOCTBEHHON 000CHOBAaHHOM MO3UIIUY;

Kputepun onieHHBaHUs IPE3EHTALIMN

Y Paspabomuux npozpammer camocmosmensno evibupaem dopmy sanonnenus nynkma 1.1.
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o(opMIIeH TUTYIIBHBIN JIUCT;

KOJIMYECTBO CIIAiiIOB COOTBETCTBYET TpeOoBaHUsAM (MuH. 10 ciaiioB);
HCIIO0JIB30BaHUE JOTIONHUTEIBHBIX 3 dexToB B Power point, madorpaduku;
CIJIaii/Ibl TIPE/ICTABICHBI B JIOTHYECKOH MMOCIE0BATEILHOCTH.

- BBIIIOJIHEHUE IPAKTUYECKUX 3aJaHUM Ha Kommblorepe. Kpurepum oneHuBanus
BBITIOJHEHUS 3aJaHUMN:

IIPaBUJILHOCTD BBIIIOJIHEHHUS 3aaHUS;

OPUTMHAIIBHOCTD PEILICHUM;

IIOJIHOTA BBIIIOJIHEHUS 3aJaHUS.

- KOJIWYECTBO TPABUIBHBIX OTBETOB MPU TECTUpPOBaHWU. KpuTepuu OIlEeHKU
BBITOJIHEHHBIX CTYJICHTaMH TECTOB OINPEACISIFOTCS IPENoIaBaTeNieM CaMOCTOSTEIBHO.
PexomeHytoTCS ClieAyIonme KPUTEPHH OLICHKU:

1. 85% — 100% mpaBUIBHBIX OTBETOB — «OTIMYHOY;

2. 66% — 84% npaBHIBLHBIX OTBETOB — «XOPOIIOY;

3. 50% — 65% npaBUIBHBIX OTBETOB — «YAOBIECTBOPUTEIHHOY;

4. wmenee 50% mpaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIHLHOM.

- BBINIOJIHEHUE KOHTPOJIBHOW paboThl Ha KommbioTepe. Kpurepuu oneHUBaHUS
00y4aeMoro B X0/I€ BBIIIOJIHEHUS:

3 Oamna — 3a7aHUE BBIOJHEHO IOJHOCTBIO, CTYICHT IOKAa3al OTIMYHBIC 3HAHUS,
IPOSABWJI aKTHBHYKO IIO3MLIMIO IIPM OTBETax Ha BOIPOCHI, OTIMYHO BIAJEET
MHCTPYMEHTApHUEM

2 Gamna — 3aJjaHue BBINOJIHEHO C HEIOuYeTaMH, CTYJEHT IMO0Ka3al XOpOILUe 3HaHUS,
XOpOIIO OTBETUJI HA BOIIPOCHI, BIAJACET HHCTPYMEHTAPUEM;

1 Gayn — 3a7jaHKe BBINOJIIHEHO HE MOJIHOCTBIO, CTYAEHT IMOKa3all ciabble 3HaHUs, He
MOJIHOCTHIO OTBETHJI Ha BOMPOCHI, CJ1a00 BJIa/eeT HUHCTPYMEHTAPUEM;

0 6amioB — 3aJaHuE HE BBIIOJHEHO, CTYJACHT HE 3HAeT, HE MOXKET OTBETUTh Ha
BOIIPOCHI, HE BJIA/IEET NHCTPYMEHTAPUEM.

OneHka 3HaHUN, YMEHUW, HABBIKOB IPOBOJUTCS HAa OCHOBE OaJlIbHO-PEHTHMHIOBOM
cuctembl 70% u3 100% (70 Gammo u3 100) - BkIaa mo pesynbTraraM MOCEHIaeMOCTH
3aHSATUNA, AKTUBHOCTU Ha 3aHATHUSX, BBICTYIUIEHUS C JOKJIAJaMH, BBIIIOJHEHUE BCEX
NPAKTUYECKUX 33JaHUH M KOHTPOJIBHBIX paboT, MpaBUIBHOCTH OTBETOB B XOj€
TECTUPOBAHUS U KOHTPOJBHBIX IPAKTUUECKUX 3a/1aHUH.

Jeranu3zanus OaqsioB W KPUTEPUM OLEHKH TEKYIIEro KOHTPOJI YCIEBAaeMOCTH
yTBEpKAAeTCs Ha 3aceJaHUM Kaeapsl.

IIpuMepbl THNOBBIX OIEHOYHBIX MATEPHAJIOB HMCXOASl W3 METOA0B TEKYIIero
KOHTPOJIAl YCIIeBaeMOCTH

TumnoBkie BOMPOCHI 151 TIPOBEICHUSI OTTPOCca

1. TlocranoBka 3anau oOyueHus no npeueneHTaMm. OObeKThl U MpU3HAKKU. THIIbI
IKan: OMHApHBIE, HOMUHAIBHBIE, TTOPSIKOBEIEC, KOJTHUECTBEHHBIC.

2. Twumel 3ama4: knaccuuKaIys, perpeccus, IpOrHO3UpPOBaHUE, PAaH)KUPOBAHHE.

3. OCHOBHBIE MMOHATHS: MOJIENb AITOPUTMOB, METO/1 00yUeHUs, QYHKITHUS MTOTEPh
1 (PYHKITMOHAJT KauyeCTBa, MPUHIIUIT MUHUMHU3AIMH SYMITIUPUIECKOTO prcKa, 0000IIaromas
CIIOCOOHOCTBH, CKOJIB3SIIIUI KOHTPOJIb.

4. JluHeWHBIE MOJEIM pErpeccuru MW Kiaccudukamuu. MeTon HauMEHBIITNX
kBajpaToB. [lomnHOMUANBEHAS pETpecCusl.
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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

5. IlpumMepsl MPUKIATHBIX 33/1a4.

6. Meroauka SKCIIEPUMEHTAIBHOTO UCCIEIOBAHHS U CPABHEHUS AJITOPUTMOB Ha
MOJICTIbHBIX M PEATbHBIX JaHHBIX.

7. Koukypcel 1o ananmusy JaHHbIX Kaggle.com. Iloauron anroputmoB
KJ1accu(puKamm.

8. CRISP-DM  —  wMexoTpacieBoii  CTaHIapT  BEIEHHUS  MPOCKTOB
MHTEIUICKTYaJIbHOTO aHaJIM3a JaHHBIX.

9. Jluneinblii xnaccudukarop, monenb MaxKammoka-Ilutrca, HenpepbiBHbBIE
anmpoKCHUMAIK IOPOTOBOH (hYHKIIUH MTOTEPH.

10. Mertox croxactuueckoro rpaauenta SG.

11. Merox croxacTuyeckoro cpeanero rpaauenta SAG.

12. DOBpUCTHKH: HMHUIUAIU3AIUS BECOB, IMOPSAIOK MPEIbSIBICHUS OOBEKTOB,
BBIOOD BEJIMYMHBI TPAJUEHTHOTO 1Iara, «BBIOMBAHUEY U3 JTOKAIBHBIX MUHIMYMOB.

13. TIpoGnema MyIbTHKOJUIMHEAPHOCTH M TEPEOOYUCHHUs, PETYISIpU3AlUs WIN
penykuus Becos (weight decay).

14. BeposiTHOCTHas MOCTaHOBKA 3aJla4d KiIaccupuKanuu. [I[puHInn MakcuMyma
MPaBIOTOI00HS.

15. BeposarHocTHas WHTEPIpPETALNS perynspu3anuy, COBMECTHOE
NpaBAoONoA00ue JTaHHBIX U MOAEIH. [IpHHINIT MaKCUMyMa aroCTEePHOPHON BEPOSITHOCTH.

16. T'ayccoBCKHil M TATUIACOBCKUH PErysipU3aTOPHI.

17. Jloructuyeckass perpeccus. [IpuHIMI MakcuMyma MpaBIONOAOOHS U
norapupmuueckass (YHKIUS TOTepb. MeEToA CTOXaCTHYECKOTO TpagueHTa Ui
norapumMuueckoi (QyHKIMM TOTeph. MHOTrOKIaccoBas JIOTHCTHYECKAs PErpecCHs.
PerynspuzoBanHas IoTUCTHYECKAsI PETPECCHUS

BBapuaHThI TeCTOBBIX 3a1aHUI
1. BeiGepuTe BepHBIE YTBEPKACHUS
a) OgHa U3 3a71a4 MAIIMHHOTO O0y4Y€HUs] — Hay4UThCs AeNaTh Mpor-
HO3BI JUIsl IPU3HAKOB
b) O0BEKTHI OMUCHIBAIOTCA C TOMOIIbIO IPHU3HAKOB
¢) OznHa U3 331a4 MalIMHHOTO 00Yy4eHUs] — HAYy4YUThCS J1e1aTh Ipor-
HO3BbI JIs1 0ObEKTOB
d) IIpu3Haky OMUCHIBAIOTCS C TOMOILBIO O0BEKTOB
2. Kakue 13 3TuX 337a4 ABJISIOTCS 3a7auaMu KjIacCU(pUKauu?
a) [Iporno3 Temmnepatypsl Ha CIE€IYIOLINI 1EHb
b) Paznenenue KHUT, XpaHAIIUXCS B AJIEKTPOHHON OMOJIMOTEKE, HA
Hay4YHBIE U XYJ0KECTBEHHBIE
c¢) [Touck rpymnmn moxoxux mojb30BaTeie HHTEPHET-Mara3uHa
d) IIporHo3 oleHKH CTYAEHTA M0 MATHOAJUIBHOM IKalle Ha HK3aMeHe
10 MAIIMHHOMY O0YYEHHIO B CJIEYIOIIEH CECCUH
3. Kakue cBOICTBa JaHHBIX NPENATCTBYIOT OJJHO3HAYHOMY ITOCTPOEHHIO
pa3AesIone NOBEPXHOCTH?
a) OpTOroHaIbHOCTb
b) MynbTHKOTHHEAPHOCTH
c) [IpoTuBOpeunBOCTH
d) KareropuanpHOCTH
4. Kakas criocoOHOCTB JIFOJIEH U CHCTEM M03BOJISIET M0JIy4aTh UM HOBBIE
3HAHUS TI0 HAOJIOIEHUIO OTACIBHBIX MPEIEICHTOB (TPUMEPOB)?
a) KoppextupoBats ommoky
b) O606maTh
¢) 3anoMuHaTh
d) Paco3naBate 00pa3sI
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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

5. Kakas 3amada nmydiie BCero moaxouT Mo/ CIEAYIONIee ONMCaHUE.
Haxoxnenne Takoit ¢pynkuuu F, koTopast 661 HAHIy4IIuM oopa3zom
oToOpaxasia HEeM3BECTHBIE paHee 00BEKThl X B KOHEYHOE MHOKECTBO
[EI0YMCIICHHBIX HOMEPOB (MMEH, METOK), Ha OCHOBAaHWUHU 00yUYaIOITIX
nap (X, Y)?

a) [Iporao3upoBaHue JCHEKHBIX 3aTPAT

b) Knactepusanus KIMEHTOB

¢) Kitaccudukanust o6pazon

d) BeisBiieHrE 0COOCHHOCTEH B IAaHHBIX

6. [Touemy mist 00y4deHUS MOJIeNIel UCTIONB3YIOTCSI TAKUE METOIbI, KaK
I'paguenTHbIN CITycK?

a) [ToToMy 4TO METO/I MTO3BOJISIET KOPPEKTHPOBATH IMAPAMETPBI MOICTTU
MTOCTETIEHHO

b) IloroMy uTO aHAIUTHYECKHUE PELICHUS HE BCETa TaI0T KOPPEKTHOE
pelieHue

c¢) [loToMy uTO Takoi OJIX0/] MO3BOJISET NOITYyYaTh 00Jiee TOUHbIE
pemienus (I'moGanbHbBIN IKCTPEMYM B OTJIIMYKE OT JIOKAJIBHOTO)

d) [Toromy 9TO TIpH OOJBIION PAa3MEPHOCTH BXOJIHBIX JaHHBIX ITO100-
HBIE METO/JIbI pabOTarOT OBICTPEE

7. Boibepute BepHbIE YTBEPKICHUS

a) Meron baiieca — 3T0 BO MHOTOM KJIACCHYECKHM MOIX0/T K KJIaCCH-
(uKamu, OCHOBAaHHBIN HA OIEHKE YaCTOTHI BCTPEY OOBEKTOB CO
CXO0XHMH MIPU3HAKAMU

b) brarogapst yHuBepcaabHOCTH CTATUCTUYECKOTO MOIX0/1a METO/
baiieca mo3BossieT pemats Ito0ble 3a1a4u 0e3 anpruopHoi uHpop-
MaIuu

c¢) JlaHHBIN METO/1 O3BOJISIET OUYEHb XOPOIIO 0000IIaTh BHICOKOYPOB-
HEBBIC MPU3HAKH

d) 3akoH, 3agaronuii pacpeaeneHne BepoITHOCTEH, KOTOPBIA UCTIOIb-
3yeTcs B MPEACKa3aTeIbHON MOJICIH, CHIIHBHO BIUSET HA CIIOCO0
00001eHus

Tect «McKyCCTBEHHbIC HEHPOHHBIE CETH

1. BeiGepuTe BepHBIE YTBEPKACHUS:

a) MHC nipome mogoOpaTs mo Jr00yr0 HEMMHEHHYIO 3a71a9y.
Bcee, uTO HYXHO clienarh, 3T0 yBeIUYHUBATh YUCIIO CJIOEB IpO-
MOPIMOHATEHO YHCITY TIPU3HAKOB

b) MHC no3Bossitor 0O6pabaTbiBaTh 00Jiee BHICOKOYPOBHEBBIE
MIPU3HAKH 33 CUET HeJTMHEHHOW ()YHKIIMU aKTHBAIAU U ITOCIIe-
JIOBaTENIbHBIM CIIOSIM

c¢) [To cpaBuenuto ¢ Perpeccueit UHC npaktuuecku He moaBep-
xeHbl [lepeoOyueHuto npu I000M KOJMYECTBE HEHPOHOB

d) C touku 3penust matematudeckoro annapara MHC — 3to
KOMOWHAIHSI TOJTMHOMHUAIIBHON PErpeccCHy BBICOKOTO MOpsAKa

u ¢popmyiel baiteca

e) MHC moxeT annmpoKCUMHUPOBATH JIF00YI0 HEIMHEHHYIO HeTpe-
pBIBHYIO (QYHKIIMIO, HO 3TO enie He rapanTupyet 100% cxoau-
MOCTH Ha IPOM3BOJILHBIX JJAHHBIX

f) UHC B oTiimune OT perpeccuu MOXKET XOpoIIo o0padaThiBaTh
BBICOKYIO CTENIeHb MYJIbTHKOJUIMHEAPTHOCTH U IPOTUBOPEUH-
BOCTHU B IaHHBIX

2. CeTb KaKoro TUIMa Jy4YIle UCIOIb30BaTh /Ui IPOTHO3UPOBAHUS
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BPEMEHHBIX PSIOB?

a) CBepTOUHYIO

b) ART MAP

¢) UMnynbcHyto

d) MLP

e) PexyppenTtnyto

f) Koruurpon

3. CeTb KaKoro THIIA JIy4llle UCIOIB30BATH JJIsi 00pabOTKH Tpex-
MEpHBIX CILIEH?

a) MLP

b) PexyppentHyto

c) ART MAP

d) CepTounyro

e) Koraurpon

f) UmnynbcHyto

4. CeTp KaKoTo TUIA JYYIIE UCIOIB30BATh IS PELICHUS 3aauu
KJ1accu(UKALUU KJIMEHTOB 0 OJUHOYHOMY BEKTOPY KIMEHTCKUX XapaKTe-
PHUCTHUK (C YIE€TOM TOTO, YTO ATOT BEKTOP COJEPKHUT OOJIBIIOE KOIUIECTBO
KaTeropuajbHbIX MPU3HAKOB)?

a) ABTOKOJAMPOBIIUK

b) MLP

c¢) Koraurpon

d) ART MAP

e) CBepTOUHYIO

f) PexyppenTtHyto

g) UmnynbcHyro

5. CeTb KaKoro THIa MOXHO HCIIOJIb30BaTh B YCIOBHSX MMOCTOSH-
HOT'O M3MEHEHHS JaHHBIX, KOTJIa TOYHOU BBEIOOPKH €IIle HE CYIIECTBYET
U CEeTh MPUXOAUTCS MOCTOSHHO 1000y4YMBaTh HAa HOBBIX KJlaccax?
a) MLP

b) CeepTouHytO

c¢) Koraurpon

d) PexyppenTHyto

e) ART MAP

f) ABTOKOAMPOBIIUK

g) UmnynbscHyO

BapuaHTBI KOHTPOJILHBIX padoT

Padora no or0opy npusHakoB

JlopaboraiiTe kKoa 0TOOpa MPU3HAKOB, UCTIOIB30BaB BCE MOJIEIH U3 CITUCKA:

1. JIuneitnas perpeccus (LinearRegression)

2. I'pebneBas perpeccus (Ridge)

3. Jlacco (Lasso)

4. Cnyuantnoe Jlacco (RandomizedLasso)

5. PexypcuBHOe cokpaiienue npuzHakoB (Recursive Feature

Elimination — RFE)

6. Coxparienue npusHakos CiyyaitHeiMu fepeBbsiMu (Random

Forest Regressor)

7. Jluneitnas koppesnsius (f_regression)

OTto0Opa3uTe MOJYIHUBIIMECS 3HAYCHUS \OIICHKH KaXKIOT0 MPH3HAKA KaXKIbIM
METOIOM\MOJIETIBIO U CPETHIOKO OIICHKY. [IpoBeauTe aHaIn3 MOTyYUBILIUXCS



pe3ynbraToB. Kakue 4 mpu3Haka OKa3aJllch CAMbIMH BaXXHBIMU 110 CPEHEMY 3HAUEHUIO?
(Ha3Banwus\uHiekchl IPU3HAKOB M OY/AyT OTBETOM Ha 3a/1aHKe). Kakue BBIBOIbI MOKHO
CIeNaTh MO pe3yabTaTaM OTAEIbHBIX METO0B?

MHoroc/10iHbIH NEepPcenTpPoH

1. JopaboTaiiTe xoxa 3aaaun kinaccudukamun. [TompoOyiiTe HACTPOUTH Pa3IUIHBIC
napaMeTphl CETH, TAKHe KaK KOJIMYECTBO HEHPOHOB B IIEPBOM HMJIM BTOPOM CJIO€, BUJ
(dbyHKIMM akTUBaIMHK (activation), aIrTOPUTM TPATUEHTHOTO CITycKa (solver), KoJIu4ecTBO
MaKCUMAaJIbHBIX UTEPAUii Tpu 00yueHnH (max_iter), mopor TOYHOCTH PU 00yIEHHUU
(tol). Bapbupys 3T mapaMeTpsl, MOMPOOYHTE HANTH HAMITYYIINA BapruaHT (BO3MOYKHbBIC
3HAYCHUS TICPEMCHHBIX MOXKHO HaWTH B JokyMeHTaiuu Scikit-learn).

2. Hackounbko ny4me uinu xyxe padoraet MLPClassifier mo cpaBHeHHO ¢
nepcentpoHoM? be3 HopManu3aluu 1aHHBIX U C HOpMaIU3aluend JaHHbIX?
[Ipenmnonoxure, noueMy UMEHHO TaK BEyT ce0sl MOJENU.

3. IlpoBenuTe ceprio SKCIEPUMEHTOB C Pa3IMYHBIMU 3Ha4eHUsIMHU random_state. Kak
cllydaiiHas MHUIMAINU3AIHsl BECOB BIusAeT Ha [lepcenTpoH U MHOTOCIOMHYIO CETh?

4. JlonoJIHUTENHEHO MOCTPOUTE rpaduK pacrpeaesieHus] HCXOAHBIX JaHHBIX.
Peanuzanus anroputrmMa oOpaTHOTO pacpOCTPaHEHHUS OLTHOKHU

1. Mogudunupyiite cetb u3 auctuHra 59. Jlo6aBpTe eie OAuH CIIOH 1 BOCCTAHOBUTE
paborocnocoOHOCTh anropuTma. Kpurepuem ero paboTocrnocoOHOCTH MOXKET OBITh
CTPEMHTEIHHO YMEHBIIAIOMIASCS OIHOKA.

2. JlononHUTEIHHO 00YUUTE CTAPYIO U HOBYIO MOJIENIU HA CIIEAYIOIIUX TaHHBIX:

X =10, 0, 1], [0.3, 1, O],

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

[0.6, 0.2, 1]]

[Ipoananuzupyiite ucxonnele nanHbie. Kakas 3aBucMMocTh CKpbiTa B HUX? OO0BSICHUTE,
YTO MPOU30MLIO C KAYECTBOM KITaCCU(PUKAIIH.

[Touemy? C ueM MOKeT OBITh CBSI3aHO MOJOOHOE B pealibHBIX 33Ja4ax U KaK Ha 3TO
MO>KHO MOBJIUSATH (€CIH 3TO BOOOIIE BO3MOKHO)?

BOl'lpOCbI M 3a]aHHUs JJIs CAMOCTOSITEJILHOI MOATr0TOBKH

Jaiite onpenenenue KiaccuPpUKaum.
JaiiTe onpenenenne KiacTepu3alnu.
[Tosicuute pazHuULly Mexay Kiaccudukaiuei u kaactepusalnei.
Onpenenute 001acTh NPUMEHEHUE KIIACTEPU3ALH.
Onpenenure nens anroputma FCM-knactepusanumu.
Onpenenure mnepedeHb BXOAHBIX JaHHBIX A anroputMa FCM-
KJIACTEpU3ALIH.
7. llepeuncnure maru anropurma FCM-kiactepuzanum.
8. IloueMy xiactepusanus, IPOBOAUMAs C TOMOIIBIO anroputMa FCM,
SBJIAETCS HEYETKOMN?
9. TlosicHuTe Ha3HAYCHHE MMAapaMeTpa «CTEIeHb HeUeTKOCT» B anroputmMe FCM.
10. Yro siBnsieTcs BBIXOAHBIMU JaHHBIMU anroputMa FCM-kiactepuzanuu?

ook wndE

IpumepHble TEMBI 1J18 HAUCAHUS pedepaToB

1. Kakue nocrouncrsa u Hepocratku ectb y MHC no cpaBHenuto ¢ Perpeccueii n
Pemaromumu JlepeBbsimu?
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CeTb Kakoro THIA Jy4lle UCIOJIb30BaTh AJI IPOTHO3UPOBAHUA?

CeTb Kakoro THIa MOXHO HCIIOJb30BATh B YCIOBUAX MOCTOSSHHOI'O M3MEHEHUS
JAHHBIX, KOT/1a TOYHOM BHIOOPKU €I11e HE CYIIECTBYET?

[TosicHuTe MPOUCXOXKICHUE TEPMUHA «TE€HETUUECKHUE AITOPUTMBI».

Onummmre chepy NpUMEHEHUs TeHETUYECKUX aJIrOPUTMOB.

[laiiTe onpeneneHne reny B KOHTEKCTE TEHETUYECKUX alITOPUTMOB.

[aiiTe onpeneneHne XpoMocoMe B KOHTEKCTE TeHETHYECKUX AJITOPUTMOB.

[aiiTe onpeeneHne NOMyISIIIUN B KOHTEKCTE T€HETUYECKHUX aJrOPUTMOB.

Jaiite ompeneneHue CTENEHH MPUCIOCOOIEHHOCTH B KOHTEKCTE T'€HETHYECKHX
JITOPUTMOB.

10. MHaiite onpeneneHne KpoccoBepa B KOHTEKCTE TeHETUYECKUX alrOpPUTMOB.

11. Jlaiite ompeneneHue MyTallMU B KOHTEKCTE T€HETUYECKUX aJITOPUTMOB.

12. Tlepeuucnure MeTOBI OTOOPA XPOMOCOM JJIsi KPOCCOBEPA.

13. PacckaxxuTe 0 TUIIOBOM CXEeMe T€HETUIECKOTO aJTOPUTMA.

w

©ooN O A

Ixkana oueHuBaHUA

YpoBeHb OCBOEHHS KOMIIETCHIIMH MO IUCHUIUIMHE MaTeMaThu4eCKue METO]IbI
o0OpaboTku nanHbix (Mathematics and Statistics for Data Science) onpenensercs:
® 3HAHHUEM COJEpKaHHs MPOLIECCOB CAMOOPTraHU3ALUU U caMo0Opa30BaHus, UX
OCOOCHHOCTEH W  TEXHOJOTMA  peaju3alid, HUCXOAsS W3  Ielei
COBEpPIICHCTBOBAHUSA MPO(HECCHOHATBLHOM IeATENbHOCTH;

¢ yMEHHMEM HaWTH HEoOXOoAMMYI HWHGOPMAIUIO, CAMOCTOSITENLHO peIIaTh
CTaHJIApPTHBIE 3a7aud  NPOPECCHOHANBHON  JCSITENbHOCTH, BBIIOIHATH
JENCTBUS B U3yYEHHOMU MOCIIE0BATEIHOCTH, B TOM YHCJI€ B HOBBIX YCIIOBUSIX,
Ha HOBOM COJIepKaHUU;

¢ HaBbIKAMHU HCIOJIH30BAHUS COBPEMEHHBIX HMH(DPOPMAIIMOHHBIX BU3YaJIbHBIX
U(POBBIX TEXHOJOTHI U CITIOCO0aMH UX pealn3aluy;

®  CIIOCOOHOCTHIO CAMOCTOSITENIBHO CTPOUTD MPOIIECC OBJIAJICHUS MHPOPMALIUEH,
OTOOpaHHOW M CTPYKTYPUPOBAHHOW JJIsi BBIMOTHEHUS MpoQeccHuOHAIbHOMN
JEATEIIbHOCTH;

® yYMEHHMEM OO0ECHeYHBaTh COXPAHHOCTH 370POBbA ce0€ M COTPYIHUKAM TIpU
BBITIOJTHEHUH MPO(ECCUOHABHBIX 3a/1a4.

Huskuii «HEeynoBIETBOPUTEILHO/HEDK3aMEH)» - KOMIIETCHIIMS HE OCBOEHA WIIH
ocBoeHa B HepocTaToyHOW Mepe. CTyAeHT He 3HaeT, TuOO0 3HaeT Ha ci1aboM ypOBHE
TEOPETUYECKUI MaTepHall Mo AUCHUILIMHE. He Bnageer TEpMUHOJIOIMEN U OCHOBHBIMU
MOHATHSIMH U3 POPEeCCUOHANBHON cepbl UITU Ha3bIBA€T HEYBEPEHHO, C OITUOKAMHU.

[ToporoBelii (6a30BbIif) «yIOBIETBOPUTEIHLHO/DK3aMEH» - KOMIETEHIIUS OCBOEHA
YIIOBJIETBOPUTEIBHO, HO 10cTaTOYHO. CTYyIEHT OCBOMJI OCHOBHYIO 0a3y TEOPETHUYECKHX
3HaHuil. Brnageer TepMUHONOrHEH M OCHOBHBIMM IMOHATUSMH U3 NPOQPEcCHOHATHHON

cdepsl.

[TpoaBuHYTHIN «XOpOII0/DK3aMEeH» - KOMIIETEHIIHSI OCBOEHA JJOCTaTOYHO XOPOILIO.
CTyneHT 3HaeT TEOPETUUECKUI MaTepral 10 AUCLHUIUIMHE, yMEET IPUMEHNUTD ITH 3HAHUS
Ha mnpaktuke. YETko U sAcHO (opMmynHpyeT CBOM MbICIU. 3HAeT CHEHHATbHYIO U
MyOJIMIIUCTUYECKYIO JIUTEPATYPY MO MPOPECCHOHATILHBIM BOIIPOCAM.

Bricokuit «oTardHO/DK3aMEH» - KOMIIETCHIIUS OCBOCHA B MOJIHOW Mepe WM Ha
NPOABUHYTOM ypoBHE. CTYAEHT 3HAET TEOPETUUECKUN MaTepuall, yMEET MPUMEHUTH 3TU
3HAHUS HA MPAKTUKE W UMEET OMBIT B MPOGECCHOHATBHO-TTPAKTHIECKON JIeSTCIbHOCTH.
[IpuBoguT aktyanpHbie TpUMEpPbl U3 cdepbl TpodecCHOHATBLHON JCATEIHHOCTH,
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JEMOHCTPUPYET CHOCOOHOCTHM K HECTaHAAPTHOW MHTEPHpPETAlUu IOCTaBICHHOTO

BOIIpOCA.
HaumeHnoBaHue TeMbl Iloxa3arenu oneHUBAHUA Kpurepuu Onenka
(pa3aena) OLICHUBAHMS (6anbI1)
OCHOBHBIE TMOHATHA U Bomnpoc na Ok3aMeH | Y0BJIETBOPHUTEIBHO -41
IPUMEPBl  TPHKIIATHBIX 3K3aMeHe -60, xopomo  61-80,
3aj1a4 otanyHo 81-100,
He 3auteno — 40-0
baiiecoBckuit Bormpoc Ha Ok3aMeH | YIOBIETBOpPHTENBHO -41
KJ1acCU(pHUKATOD HK3aMeHe -60, sxopomo  61-80,
otanyHo 81-100,
He 3aureno — 40-0
[TapameTrpuueckoe Bormpoc Ha Ok3aMeH | YIOBIETBOpPHTENIBHO -41
OLICHKU IUIOTHOCTH HK3aMeHe -60, sxopomo  61-80,
otianuno 81-100,
He 3auteno — 40-0
Paznenenue cMecHu Bormpoc Ha Ok3aMeH | Y0BIETBOPHUTENBHO -41
pacrpeesieHuit HK3aMeHe -60, xopomo  61-80,
omimyno 81-100,
He 3auteno — 40-0
Merpuueckne  METOJBI Bompoc na Oksamen | YzoBneTBoputensHo -41
KinaccupuKaLum JK3aMEHe, -60, xopomo  61-80,
P, KP otauyHo 81-100,
He 3auteno — 40-0
JIuneiinsie METOJIbI Bomnpoc Ha Dk3aMeH | YIOBIETBOPHUTENLHO -41
KinaccupuKaum 9K3aMEHE, -60, xopomo  61-80,
KP omimyno 81-100,
He 3auteno — 40-0
Jloructuyeckas Bormpoc Ha Ox3ameH | YzaoBinerBopuTenbHO -41
perpeccus 9K3aMEHE, -60, xopomo  61-80,
KP otanyHo 81-100,

He 3aureno — 40-0

B nauane kaxaoro CeMECTpa A0 CTYACHTOB JOBOAUTCA I/IH(l)OpMaI_II/I}I 0 CTPYKTYpC

Habopa 0aioB 3a CeMecTp:

MaxkcumanbHbI 6at 3a moceneHre 1 akTUBHYI0 paboTy B cemecTpe — 60 GayioB.
MakcumanbHBIN 0auT 3a KaXXIy0 KOHTPOJIbHYIO paboTy — 7 0auioB.
MaxkcumanbHbIi 0an 3a KaKAYH0 pelIeHHYo 3a1ady — 7 0asioB.
MaxkcumanbHbIi 6aJu1 3a pedepar o BeIOpaHHOM Teme — 12 6aios.

Bec Tekymux KOHTPOJIBHBIX paboT pa3inyeH U 3aBUCUT OT TaroB (OPMUPOBAHUS

KoMmreTeHiui. Pelenue

n IIOCTaHOBKa

MPUKIIAAHBIX

3ajad,

bopMupyroImx

KOMITETEHIINH, BHIIIE, YeM MTPOCTOE BIaACHNE WH()OPMAIIMOHHBIMHA TEXHOJIOTHSIMH.
B pesynbpTaTe KaXKIaplii CTYJAEHT YETKO TMPEJCTABISACT CBOE YHCIO HaOpaHHBIX

OaJLIOB.

Texymas arrectauus 0O0y4aeMBbIX.
«MamHHOe O00y4eHHe.

JAUCHUIIIINHE

Tekymas arrecranuss oO0y4aeMbIX 110
Kitaccnueckne anropuT™Mb»

MMpOBOAUTCA B

COOTBETCTBHUHM ¢ ¥YcTaBoM Akaaemui, [lonoxeHneM o Tekylei arTecTaluy CTyJASHTOB I10
nporpamMmaM BO u sBisieTcst 00s13aTenbHOM.

Texymas arrecranus no aucuuiuinHe «MammHHoe oOydenue. Kitaccuueckue
aJITOPUTMBD» IPOBOAUTCS B JOPME OITPOCa U KOHTPOIBHBIX MEPOTIPHUATHI IO OLICHUBAHHUIO

(akTHUECKUX pe3yabTaToOB

nmpenoaaBaTeCiICM.

0o0y4eHHsT CTYJICHTOB

U OCYILECTBIISCTCS

BEIYLIUM
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OObexkTamMH OLIECHUBAHUS BBICTYIIAIOT:

ydyeOHasi TUCUUIUIMHA (AKTUBHOCTh HA 3aHSATUAX, CBOEBPEMEHHOCTh BBIMOJHEHUS
pa3IMYHBIX BHJIOB 3aJjaHHi, MOCEIaeMOCTh MPAKTUYECKUX 3aHATHH MO aTTecTyeMou
JTUCIUILINHE);

YpOBEHb OBJAJCHMS MPAKTUYECKMMH YMEHHMSIMH U HaBbIKAMHU I10 BCEM BHJIaM
y4eOHOU paboThl, YPOBEHb OCBOCHHUS KOMITETEHIIHIA,

pe3yJIbTaThl CAMOCTOSITEILHON paOOTHI.

AKTHBHOCTh 00y4aeMOro Ha 3aHITHSIX OLIEHUBACTCS 110 CKOPOCTHU M MIPABHIIBHOCTH
BBITIOJTHEHUS MPAKTUYECKUX 3a/IaHUi Ha KOMITbIOTEpax.

Kpome Toro, oneHnBanne 00y4aeMoro IMpOBOAMTCS HAa KOHTPOJIBHOW Hezele B
COOTBETCTBUHM C pAacHOpsDKEHHEM IpopekTopa mo y4yeOHoi pabore. OneHUBaHUE
o0ydaeMoro Ha KOHTPOJILHOH HeJelie TPOBOJUTCS IMPENoaBaTeeM HE3aBHCHMO OT
HaJIM4YUS WM OTCYTCTBUSA oOOydaeMoro (MO YBa)KUTENbHONW WM HEyBa)KUTEIbHOU
npu4rHe) Ha 3aHATHU. OLIEHKa HOCUT KOMIUIEKCHBIM XapaKTep U YUYUTHIBAET JOCTHKECHUS
00y4aeMoro 1Mo OCHOBHBIM KOMIIOHEHTaM y4eOHOT0 Mpoliecca 3a TeKYIUNH IEPUO.

OueHuBanue o0y4aeMOro Ha 3aHATHSX OCYIIECTBIAECTCS C HCIOJIb30BAHUEM
0aIbHO-PEUTUHTOBOM CHCTEMBI B COOTBETCTBUM C TEXHOJIOTMYECKOM  KapToi
nucuuIIuHbl. OlleHnBaHuEe 00y4aeMoro Ha KOHTPOJIBHOM HeJeNe TaKKe OCYIIECTBIISICTCS
1o OaNTbHO-PEHTHHIOBOM CHUCTEME C BHICTABIIEHHEM OILICHOK B BEJJOMOCTH M YKa3aHUEM
KOJIMYECTBA MPOIYIIICHHBIX 3aHITHH.

4.3. OueHo4HbIe CpeacTBA I IPOMEKYTOYHOM aTTecTaluu

4.3.1. Ilepevyenb KOMIIETEHUMI ¢ YKa3aHNEM 3TANOB UX (POPMHUPOBAHHA B IpoLecce
0CBOEHUs1 00pa3oBaTe/ibHOM nporpammbl. [loka3zaTesn u KpuTepun OLeHUBAHUS
KOMIIeTeHI[HIl ¢ y4eTOM 3Tana ux (popMHUPOBAHUS

Kon HaunmenoBanme Kon srama HawnmenoBanme sTama
KOMITETCHITUN KOMITETCHITUN OCBOEHUS OCBOCHHS KOMITETCHIINH
KOMIIETCHITUH
OIIK-1 Crocoben OIIK- 3HaThL

CaMOCTOSTEIHHO 11 MaTeMaTHYECKHUE,
puoOpeTaTh, €CTECTBEHHOHAYYHbIE
pa3BUBAThH U 51
MIPUMEHSATH COIMaJILHO-
MaTeMaTUYCCKHC, SKOHOMHMYCCKHUE
€CTECTBEHHOHAYYHEIE, METOMBI JIJIS
COLMAILHO- HCIOJIb30BaHUS B
SKOHOMMYECKHE U npodeccuoHanbHOM
npodeccuoHanbHbIe JIeSTCIIbHOCTH;
3HAHHUSA IS OIIK-1.2
peuieHus
HECTaHIaPTHBIX YmMeTs pemath
3ajad, HECTaHJapTHBIE
B TOM YHCJI€ B HOBOI poQeCCuOHAIbHBIC
HIIH 3aJja4d, B TOM YHCIIC B
HE3HAKOMOU cpesie 1 HOBOW WJIN
B HE3HAKOMOM cpesie U
MEXKIUCIUTIIIMHAPHOM B
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KOHTCKCTC

MEKIUCLUTIIIMHAPHOM
KOHTEKCTE, C
MIPUMEHEHUEM
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
COLIMAJIBLHO-

9KOHOMHMYECKHUX U

podeCCHOHATBHBIX

3HAHUI;

OIIK-7

Crioco0eH HCIOJIb30BaTh

METO/IbI HaYYHBIX
HUCCIEeNOBaHUN u
MaTEMaTHYECKOT 0
MOJICJINPOBAHUS B
00JacTl IPOEKTUPOBAHUS
u yIIpaBJICHUS
MH(}OPMaLlMOHHBIMU
cucTeMamMu

OIIK-7.1.

OIIK-7.2.

3HaTh JIOTHYECKHE
METOMBI ¥ TPHEMBI
Hay4YHOI'O
UCCIICIOBAHMS,
METO0JIOTUYECKHE
TPUHIAITBL
COBPEMEHHOM HayKH,
HaIpaBJICHUS,
KOHIIETILIUH,
WCTOYHUKH 3HAHUS U
pUeMsbl paboThI €
HUMH;

OCHOBHBIE
0COOEHHOCTH
Hay4YHOT'0 METO0J1a
TIO3HAHUS;
IPOTrpaMMHO-1IEJIEBbIE
METOBI peIIeHUS
Hay4HBIX IIpoOJIeM;
OCHOBBI
MO/JICJINPOBAHUS
YIIPaBIEHYECKUX
peLIeHui;
JTMHAMAYECKHE
ONTUMU3AI[IOHHBIE
MOJIENH;
MaTeMaTHIeCKHe
MOJEeNN
ONTUMAITEHOTO
yIpaBJIEHUS JUIs
HETIPEPHIBHBIX U
JUCKPETHBIX
MIPOIIECCOB, UX
CPaBHUTENbHBIN
aHaJM3;
MHOTOKpUTEpHAIIbHBIE
METO/BI IPUHSITHS
peLIeHu;

YMeTb 0CyILECTBIATh
METO0JI0IMYECKOe
000CHOBaHNE HAYYHOTO
HCCIIeIOBaHMS,
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[1K-5 Crioco6HOCTD IK-5.1 CriocobeH  mpUMEHSTH

UCTIOJIb30BaTh niepeIoBbIC METO/IbI
nepeoBbIe METOIBI OLIEHKHU Ka4ecTBa,
OIICHKU Ka4ecTBa, HAJIC)KHOCTH U
HA/IKHOCTH U MH(POPMAIIMOHHOH
HH(pOpMaAITMOHHOM 6e3onacuHoctu MC B
6e3onacHoctu VIC B IIpoLiecce IKCILTyaTalluu
nporiecce IKCILTyaTaluu npukinaaaeix MC
npuxnagaeix UC Crniocoben

TIK-5.2 MOJIEITUPOBATh u

MIPOEKTHUPOBATH

CTPYKTYpbl [JaHHBIX W
3HaHUH, IPUKIIAIHBIE U
UH(pOpMaIMOHHBIE
IPOLECCH;  MPOBOAUTH
VHXUHUPUHT
IPUKIIATHBIX
UH(POPMALIMOHHBIX U
OU3HEC-TIPOLIECCOB,
UCIIONB3Yysl  IEPEIOBBIC

METO/BI OLICHKU
KauecTBna,

HaJIeKHOCTH U
UH()OPMAIIMOHHON

6e3omacnoctu MIC B
MPOILIeCCe DKCIUTyaTalluK
npuknagaeix UC
Bnaneer METOIaMH
OIICHKM ¥  BbIOOpa
COBPEMEHHBIX
NpOTrpaMMHBIX Cpel |
nH(}OPMALIMOHHO-
KOMMYHHKAI[UOHHbIE
TEXHOJIOTUH I
uH(bOpMaTU3alUN u
aBTOMAaTHU3AI[HN
pelIeHus

NMPUKIATHBIX 3aad |
co3JaHusd HC,
WCTIONB3YSl  TEePeIOBbIE
METOMBI OILICHKH
Ka4yecTBa,

HaJIe)KHOCTH U
nH(}OpMaLIMOHHON
oe3omacHoctu MIC B
MpOIIeCcCe IKCIUTyaTalluu
npuksagaeix UC

I1K-5.3

[IpomexyTouHass arrecTanusi OO0y4aeMmblX IO JUCHUIUIMHE TPOBOJUTCS B
COOTBETCTBUM ¢ YcTaBoM Akajnemuu, [lonoxeHneM O NpPOMEXKYTOUHOM aTrTecTaluu
ctyaeHToB mno mnporpaMmmam BO. IlpomexyrouHas arrectanuss MO AUCHUILIAHE
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MPOBOJIUTCST B COOTBETCTBHM ¢ YUEOHBIM IJIaHOM B ¢dopMe DK3amMeHa BO 2 ceMecTpe.
OOydaemble JOMYCKAIOTCS K DK3aMEHY [0 JUCIUILIMHE B CIydae BBIMOJHEHUS WMH
y4eOHOro IUlaHa MO JUCHMIUIMHE: BBINOJHEHUS BCEX 3aJaHUM W MEPONPUSITHIA,
MPEIYCMOTPEHHBIX MPOTPAaMMON JHCHUILIMHBL 1O (GopMaM TEKyIero KOHTPOJS |
BBITIOJTHEHHBIX pedepaTtax. B ciydyae Hamumuus y4eOHOH 3a0KEHHOCTH OOy4daeMblid
OTpaGaTBIBaeT IMPOMYIICHHBIC 3aHATHA B COOTBETCTBUU C Tpe60BaHI/I$IMI/I npenoaaBaTeiIAi.
DK3aMeH NPUHUMAET BeAYIIU MTpernojaBaTeb.

Orenka 3HaHUN 00ydaeMoro Ha DK3aMeHEe CKJIaIbIBACTCS H3:

OTBETa Ha OJIUH BOMPOC DK3aMEHa;

BBITNIOJIHEHUS BCEX TEKYLLIUX KOHTPOJBHBIX padoT;

3alUThl pedepaToB MO ABYM TEMaM;

Onenka 3HaHUIl 00y4aeMoro Ha OK3aMEHE HOCUT KOMIUIEKCHBIM Xapakrep,
SBJIAETCS OAJUILHON U OIPEeNeNsIeTCs ero:

— OTBETOM Ha DK3aMeHe,;

— y4eOHBIMH JOCTHIKESHUSMH B CEMECTPOBBIN MIEPHO/I.

3HaHUs, YMEHUS, HaBBIKU O0y4yaeMoro Ha DK3aMEHE OLEHUBAIOTCA OLIEHKAMU:
COTIUYHO» — 5, «XOpPOUIO» — 4, «yJOBIETBOPUTEIBHO» — 3, KHEYIOBICTBOPUTEIHLHO» — 2.
Kpowme Toro, 06yqaeMoMy BBICTaBIISIETCS OLIEHKA B COOTBETCTBUH C OAIITbHO-PEHTHHT OBOI
cucreMoi. OCHOBOM /17151 OIPEJEIIEHUS OLEHKU CIIY’)KUT YPOBEHb YCBOEHUSI 00y4aeMbIMU
MaTepuaia, MpeaycCMOTPEHHOr0 JaHHOK paboueil mporpaMMoi.

4.3.2 TunoBble OLIEHOYHbIE CPEICTBA

Tembl KOJVIOKBHYMOB IO TUCHHUILJIMHE

KonnmokBuym opranmsyercst JUisi TPOBEPKHM CAMOCTOSATENBbHON paboTel MO TeMe,
MPeIIOKEHHYIO TIpenojaBaTesieM (oOydaeMbiM). KoOJIOKBUYM TO3BOJISIET aBTOPY HAYYHTHCS
YeTKO M TPaMOTHO (OPMYITUPOBATH MEICIH, CTPYKTYPHUPOBaTh WHGOPMAIUIO, HCIOIH30BAThH
OCHOBHBIC KATCTOpHUH aHAJIN34d, BBIACIATHL NPUUYUHHO-CICACTBCHHBIC CBA3U, WIIFOCTPHUPOBATH
IIOHATUSA COOTBCTCTBYIOH_[I/IMI/I HpI/IMepaMI/I, apFYMeHTI/IpOBaTI) CBOM BBIBOJBI; OBJIaJACTH Hay‘IHI)IM
CTWJICM pCYU. KOJ'IJ'IOKBI/IyM COACPIKUT: HYCTKOC H3JIOKCHHUEC CYTHU IOCTaBJICHHOU HpO6J’I€MBI,
BKJIFOUATh CaMOCTOATCIIBHO HpOBeHeHHBIfI aHaIu3 dTOH HpO6J’IeMBI C UCITOJIB30BAHUEM KOHLIGHI_II/Iﬁ
U AHAJIUTUYCCKOTO I/IHCTp}IMeHTapI/IH, paCCManI/IBaeMOFO B paMKax JUCIUIIJIMHBI, BBIBOJBI,
000011ar0IIKe aBTOPCKYIO MO3UITHIO TI0 TIOCTABJICHHOH mpodiemMe.

Jaiite onpenenenue KiaccuGuKaum.

[aiite onpenenenue KiacTepu3aluu.

[TosicauTe pa3HUIly MeXay KiaccuuKaueil 1 KiacTepru3ainei.
Onpenenure 00J1acTh MPUMEHEHHE KJIaCTEpU3AITIH.

Onpegenure uens anroputma FCM-knacrepusanuu.

Omnpenenure TMepeYeHb BXOJHBIX JaHHBIX s ainroputmMa FCM-
KJIACTEPU3ALU Y.

7. Ilepeuncnure maru anroputma FCM-knactepuzanuu.

8. Ilouemy knactepuzanusi, IpoBOAUMAas ¢ ToMoIIbio anroputma FCM, siBnsietcs
HEUeTKOM?

9. TlosicHuTe Ha3HAUEHUE MapaMeTpa «CTENeHb HEYETKOCTH» B anroputme FCM.

10. Yro siBisieTcst BBIXOAHBIMU JaHHBIME anroputMa FCM-kiractepu3aruu?

oakrwdE

Kpurtepuu oieHKH KOJJIOKBUYMOB

OrneHka «yIOBJIETBOPUTEIBHO» IPEAINOJIATaeT, YTO IMOJyYE€HHBIC PE3y/IbTaThl B
3HAYUTEIHHOM CTETIEHH COOTBETCTBYIOT OCTABICHHON 1IeTH (11e7h pabOThI JOCTUTHYTA B
ocHOBHOM). OO0OCHOBaHa akTyalbHOCTb paboThl. B mpolecce anHammusza JUTEpaTyphl
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oToOpaHbl HanboJiee BaKHBIC HCTOYHHUKH, MMPOJCMOHCTPHPOBAHO MMOHUMAaHKUE PelIaeMoit
npo6nembl. BoiOpaHbl afekBaTHbIE e HayYHBIN MMOAX0/, METOABI, porenypsl. OHU B
3HAYUTEIBHON CTENCHW peayi30BaHbl B paboTe. BBIBOABI HMMEIOT HArJSIIHBIA U
poBepsieMbIid Xapaktep. TpeboBaHUs O 0POPMIICHHIO PaOOTHI B OCHOBHOM BBITIOJTHEHBI.

Onenka «XOPOILIOY CTaBHTCH, Korza MOJTyYCHHBIC pe3yJIbTaThI
MPEUMYIIECTBEHHOCOOTBETCTBYIOT ~IIOCTAaBICHHOM menu u  3agadam. (OOocHOBaHa
MpaKTUYeCKas U TEOPETHUECKAs aKTyalIbHOCTh paboThI. B mpoliecce aHamm3a JmtepaTypbl
oToOpaH ¥ TPOAHATU3UPOBAH IIMPOKUNA KPYT TEOPETHUECKUX U SMIUPUYECKHUX
WCTOYHHUKOB. BBIOpaHbl M OOOCHOBaHBI MPUMEHSIEMbIC HAYYHBIC TOIXOJbI, METOIbI M
nporenypsl. llodydenHsle pe3ynbTaThl B IEJIOM  JIOTHYHBI, JIOKa3aTeNbHBl U
cucreMatu3upoBanbl. OpopmileHHEe padOThl B IEJIOM COOTBETCTBYET CYIIECTBYIOIIHIM
TpeOOBaHUSIM.

OneHKa «OTIMYHO» TPEAINOJNIAraeT: IOJyYEHHBIE PE3YJIbTaThl IOJHOCTHIO
COOTBETCTBYIOT TIOCTaBIieHHOW 1enu. OOOCHOBaHAa NpaKTHYEeCKas W TeOopeTHYecKas
3HaYMMOCTh pa0oThl. [IpOBeJCH JETaJIbHBIM aHAIM3 TEOPETUYCCKHX WU IMITUPUYCCKHX
MCTOYHHMKOB, BBIBOJIBI ABTOpA CAaMOCTOSATENBHBI M apryMEHTHPOBaHBL. BpiOpaHbl u
MOJIPOOHO ONMKCAHBI MIPUMEHSIEMbIC B Pa0OTE HAyUHBIC IMOAXO/IbI, METOJbI M TIPOIIECTYPHI.
Copepxanve  pabOThl  TMOJHOCTBIO  OTpPa)kaeT  y3JOBblE  MPOOJEMBI  TEMBI,
UCCIIeIoBaTeNbCKass 4YacTh (B KypCOBOM paboOTe) BBIOJHEHA CaMOCTOSITEIIBHO,
METOAOJIOTHYECKH KOPPEKTHO M COJCPXKHUT JOCTOBEPHBIE W HMHTEPECHBIC BBIBOJIBI U
nonoxkeHust. OpopmiieHre pabOThI MOJHOCTHIO OTBEYAET BCEM TPEOOBAHUSIM

BOl'[pOCbI K 3K3aMeHy o JTMCHIHMIIJIMHE

[lenb, OCHOBHBIE 3a/1a4, TEPMUHBI U MIOHATHUSA Kypca.

OnummMre OCHOBHBIE ATAlbl AITOPUTMA MOJIETIMpOoBaHus HeueTkuX BP B cooTBeTcTBUU C©

HedeTKol Mozenbio CoHra.

B uem npenmyIiecTBo UCOAB30BaHUs Moieiel HeueTkux BP?

Yro moHUMAaeTcs MoJI MHTEIUIEKTYalbHbIM aHAJIM30M JJaHHBIX WK Data Mining?

Kakwue 3amaun pemarorcst Ha ocHoBe Data Mining?

[TpuBennTe BUABI TEMIOPAIBHO-IOTMYECKUX KOHLIENTOB BP.

B d4em 3akmrouaercs MeETOJ aNMpOKCHMAllMM BPEMEHHOIO psja Ha OCHOBe F-

npeoOpa3oBaHus’?

[Tonstue Heuerkas perpeccus

Kakwue cymecTByroT NoaX0/bl K IOCTPOCHUIO MOJEIIEN HEUETKOM JINHEHHOU perpeccun?
Kakwue cymiecTByloT KpUTEpUU AJIsl ONIpeieTICHUS] HEUeTKUX KO3 PUIIMEeHTOB Moenu?
Kakue BbI 3HaeTe BapHaHThl METOI0B Ha OCHOBE KJIACCH(PHUKAIIMU «BXOJ] — BBIXOJ»?
ChopmynupyiiTe onpeaernecHue HEUETKOMN JIOTHKH.

Kakue HeoOXo1uMble XapaKTepUCTUKU HeueTKol Jioruku BBen JI. 3ane?

YTO 1€XUT B OCHOBE ONIEpALIMi HEYETKOM JIOTHKHU?

Kakue onepanuu nCnob3yroTcs ISl MOAEIUPOBAaHNS OCHOBHBIX JIOTHYECKUX CBS30K M,

MJIN na;x HeYETKMMH MHO>KECTBAMH B HEUETKOM JIOTHKE?

. ChopmynupyiiTe onpeaeseHus] TPUAHTYISIPHOM HOPMBI U TPUAHTYJISIPHOH KOHOPMBI (t-
HOpMa U S-KOHOpMa) U JIOKaKUTE UX JABOUCTBEHHOCTh. [IpuBennuTe npuMepsl.

. 3anummTe KoMIo3uuuoHHoe npasuio JI. 3aze.

. ChopmynupyiiTe comepxraTeIbHOE ONpeIesIeHne OTIEPAIII UMILUTHKAIUH.

. ChopmynupyiiTe onpezeneHre CUCTEMbl HEYETKOTO JIOTHUECKOTO BBIBOJIA.

. Kakue 00beKThI BXOAST B CHCTEMY HEYETKOTO JIOTHYECKOTO BhIBOAA?

. Kakue ycrnoBust 10omKHBI COOMIOAATHCS MPH MOCTPOSHUM IMPABHI HA OCHOBE CHUCTEMBbI
HEYETKOI'0 JJOTUYECKOT0 BBIBOJA?

. Ilepeuncnure naTh CIOCOOOB peaIn3aMy HEYETKOTO JOIMYECKOTO BBIBOA.
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24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.

42,

43.
44,

45,
46.
47.

48.
49.
50.

. Ilogpo6GHO onMIIMTE peanu3aluil0 HEYETKOro JIOTMYECKOTO BBIBOJA C IOMOIIBIO
anroputma Mamnanu. Hapucyiite cxemy mpolecca He4eTKOro BbIBOJIa TOTO AJITOPUTMA.
Heuetkue BpeMeHHBIE Psifibl

Cdopmynupyiite ornpenenenue ypoBHs BpEMEHHOTO psija.

Cdopmynupyiite onpeaeneHre He4eTKOro BpeMEHHOTO psija.

CdopmynupyiiTe onpeaeneHne HOCUTENsT HEUeTKONH METKH 1 X ~ .

[TpuBenuTe mpuMepsl MPUKIAIHBIX 33724 00paboTku HeueTkux BP.

[aiiTe onpeneneHne HEUETKOMY pa30UEHUIO.

[Touemy Takas mpocras ¢dopmyna, kKak y=kx+b, mo3BoisieT nenarb MPOTHO3BI WU
Kkiaccuukanuio?

B dyem otninuue TUHEHHON U JTOTUCTUYECKON perpeccuii?

B uem oTinune nuHeHHOM OT HETUHEHHOU perpeccun?

B dem otnnuue TUHEITHON perpeccuu OT MOJMHOMHUAIBHOM?

UYro nossouisger aenate LASSO?

B yewm 3akmtogarotcst ocobennoctu Ridge perpeccun?

Monenu 1 MEeTO1bl HEYETKOM JIOTUKH

OxapakTepu3yiTe cienyrolie MOHATUSA: HEYETKHE MHOXECTBA, ONEpallud HEYETKOU
JIOTUKH, HEYETKHE MOJIETN WJIM HEUETKUE CUCTEMBI.

CdopmynupyiiTe MoHATHE TUHTBUCTUYECKON HEOMPEIEICHHOCTH.

Hanwmure QyHKIHMIO TUHTBUCTHYECKON HEONPEICICHHOCTH HEKOTOPOTO 00BEKTA.
Jaiite onpenenenre GyHKIUU TPUHATICKHOCTH.

K xakoMy THIy OTHOCSATCS HEUYETKHE MHOXECTBA, €CJIM 3HaueHUs (YHKIHUU
MPUHAJICKHOCTH  HEYETKOIO0 MHOXKECTBAa MPEACTABICHbl TOYHBIMH  YHCIOBBIMU
3HAYCHUSIMU?

K kakoMy TuUIly OTHOCATCS HEUYETKHE MHOXECTBA, €CJIU 3HAa4eHUS (yHKIUH
MPUHA/JIEKHOCTH ~ HEYETKOrO0 MHOKECTBA  MOJEIUPYIOTCA JAPYTUMH — HEUETKUMU
MHOXECTBaMHU?

Kakwue cymecTBytoT criocoObl 3aaHusi pyHKIIUU TPUHAJIEKHOCTH?

[TpuBenute Tpu mpumMepa GYHKIUU MPUHAAICKHOCTH, 33]aBa€MbIX (YHKIIMOHATbHBIM
crocooom.

Hanummre ¢popmyiny KOMIaKTHOM 3amucy GyHKIIMH MPUHAAIEKHOCTH.

ChopmynupyiiTe onpeaerneHue JMHTBUCTHUYECKON IIEPEMEHHOM.

Onwumure HaOOp MEPEMEHHBIX, C MOMOIIBI0 KOTOPOI'O OMHMCHIBAECTCS JTMHTBUCTHYECKON
IepeMEeHHasl.

Kakue ¢pakTops! BIUAIOT Ha epeoOyueHue?

Kakwue ectb criocoObl OLIeHKH Nepeo0yyeHus?

Kakue ectb cioco06s1 60pb0BI ¢ TepeodydeHuem?

Kpurtepun oneHKH KoMIeTeHIM i

[TpomexxyTouHass aTTecTtanus OOYYAIOIIMXCS IO AUCHUIUIMHE MPOBOAUTCS B
COOTBETCTBUU ¢ YcTaBoM AkanemMuu, [lookeHMeM O TPOMEXKYTOYHOW aTTeCTaluu
ctynentoB mno mnporpammam BIIO. IIpomexyrouyHas arrectanmuss MO AUCHUIUIMHE
MPOBOJIUTCSI B COOTBETCTBUU C YUEOHBIM IIJIAaHOM BO 2 ceMmecTpe B ¢opme DK3aMeHa ¢
orleHkoi. OOywaromuecst AOMYCKAIOTCS K OK3aMeHy M0 JUCIHUIUIMHE B clydae
BBITIOJTHECHUSI MMH Y4eOHOrO TIUIaHa TO JWCHIMIUIMHE: BBITTOJIHEHUS BCEX 3aJaHUN M
MEPOMPHUATHIA, TPETyCMOTPEHHBIX MPOTPaMMON AMCHMILIUHBI TO (opMaM TEKYIIETro
KOHTPOJISI W BBHITIOJHEHHBIX 3a7aHuil. B ciiydae Hammuus y4eOHOUW 3a70JKEHHOCTH
oOydaeMblii OTpabaThIBaeT MPOMYIIEHHBIE 3aHSITHS B COOTBETCTBUHU C TPEOOBaHUSIMU
npenoxaBatens. OreHka 3HaHUN o00yyaeMOro Ha DK3aMEHE HOCHUT KOMIUICKCHBIN
XapakTep, SBIACTCS OAUTHHON U OMPENEISIETCS €ro:

— OTBETOM Ha DJK3aMcHE,
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— y4eOHBIMH JOCTHKEHUSMH B CEMECTPOBBII MEPUO/I.

3HaHMS, YMEHMsI, HaBBIKM CTyJ€HTa Ha OK3aMEH C OLEHKOHE OLIEHUBAIOTCS
OIICHKAMH: «OTJIMYHO» — 5, «Xopomo» — 4 , «yIOBJICTBOPUTEIBHO» — 3,
«HEyIOoBIETBOPUTENbHO» — 2. Kpome Toro, oOydaeMOoMy BBICTABISICTCS OIEHKA B
COOTBETCTBUHU C Oa/NIbHO-PEHTHHTOBOM cucTeMOi. OCHOBOM ISl ONPENCIICHUS OIEHKH
CIIy)UT YpOBEHb YCBOCHHUSI OOy4aeMbIMH MaTepuala, MNPeIyCMOTPEHHOIO JaHHOMN
paboueii mporpamMmMoi.

Tembl pedepaToB 1Mo IUCUMUIIIMHE

1. OnTtumanpHas pasjensomas runepriiockocts. Ilonstue 3azopa Mexay
KJ1accamu (margin).
2. Cnyyan AMHEMHON pa3IeMMOCTH M OTCYTCTBUS JIMHEHHOM pPa3aeIuMOCTH.

CBs13b ¢ MUHUMHU3AIMEH PETyIsIpU30BaHHOTO AIMIIUPUIECKOro prucka. Kycouno-nuneinas
(GyHKIUS TIOTEPB.

3. 3ajaua KBaJIpaTUYHOTO IPOrpaMMUPOBAHUS U IBOIICTBeHHas 3a1a4a. [Tonsarue
OTIOPHBIX BEKTOPOB.

4, PexomMennanuu o BeiOOpy KoHCTaHTHI C.

5. dyukuus sapa (kernel functions), cnpsmiistoriee pocTpaHCTBO, Teopema
Mepcepa.

6. CriocoObl KOHCTPYKTUBHOTO IOCTpoeHus siiiep. Ilpumepsr saep.

1. SVM-perpeccusi.

8. Perynsipusaruu 11 oroopa npusHakos: LASSO SVM, Elastic Net SVM, SFM,
RFM.

9. Merton peneBanTHBIX BekTopoB RVM

10. Kpurepun xadectBa Kiaccu(UKAIUN: YyBCTBHTEIBHOCTh M CIIEHU(UIHOCTS,
ROC-kpuBas u AUC, Tounocts u nonHota, AUC-PR.

11. BHyTpeHHHEe W BHEIIHME KpUTEPUH. OMIMPUYECKHE M AHATUTHYECKHE
KPUTEPUH.

12. CKONB3SIIuUii KOHTPOJIb, PA3HOBUIHOCTH SMITMPUIECKUX OLIEHOK CKOJIB3SIIETO
KoHTpoJs. KpuTepuil HenpoTHBOPEYMBOCTH.

13. PasnoBuaHOCTH aHanmuTHYeckuXx oueHOK. Perymsapusanus. Kpurepuii Akauke

(AIC). baitecoBckuii wuHpopMmanuonubii kpurepuit (BIC). Ouenka BamHuka-
UYepBoHeHKHCA.

14. CrnoxHOCTb 331auu 0TOOpa mpu3HaKoB. [lonHbli nepedop.

15. Meron no6aBieHus U yaajaeHus, IIaroBas perpeccus.

16. ITouck B rmyOMHY, METOJI BETBEH U IpaHULL.

17. Yceu€HHBII NMOWCK B WIMPHUHY, MHOTOPSAHBIA HTEPALMOHHBIM AJITOPUTM
MI'VA.

18. I'enernueckuii anropuTm™, ero cxoactso ¢ MI'VA.

19. Cayuaiinsiii nouck u Ciyuaitaslii nouck ¢ aganrtamueit (CITA).

Kpurepun onenkn pedepartos:

OrneHka «yIOBIETBOPUTEIHHO» IMPEAIOJIATaeT, YTO IOJyYEeHHBIE PE3yJIbTaThl B
3HAYUTEIBbHOM CTENIEHU COOTBETCTBYIOT MTOCTABJICHHOM LienH (11e7b paboThl JOCTUTHYTA B
ocHOBHOM). OOGOCHOBaHa aKTyaJlbHOCTh paboOThl. B mpoliecce aHanu3a JUTEpaTypbl
oTroOpaHbl HanboJiee BayKHbIE HCTOYHHUKH, MTPOJEMOHCTPUPOBAHO MOHUMAHHUE pelIaeMoil
npobnemMbl. BeiOpaHbl afiekBaTHBIC 1IE€TM HAYIHBIM MOAXO0, METOABI, TIpotieaypbl. OHH B
3HAYUTENbHON CTEMEeHW peayn3oBaHbl B paboTe. BBIBOABI HMMEIOT HArISIHBIA U
MpoBepsieMbIid xapakTep. TpedoBaHus Mo 0opopMIIeHHIO pabOTHI B OCHOBHOM BBHITIOJIHEHBI.

Onenka «XOPOIIO» CTaBUTCH, Korzga IIOJIyYECHHBIE pe3yJIbTaThl
IIPEUMYIIECTBEHHOCOOTBETCTBYIOT ~IIOCTAaBIEHHOM wenmn M 3agadaM. (OOocHOBaHa
MpaKTUYeCKas U TEOPETHUECKas aKTyaJIbHOCTh paboThl. B mpoliecce aHanmu3a ImTepaTypbl
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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

oToOpaH ¥ TPOAHATU3UPOBAH WIMPOKHHA KPYT TEOPETHUYECKUX W OSMIUPUICCKHX
HMCTOYHUKOB. BBIOpaHbI U 00OCHOBaHBI MPUMEHSIEMBIE HAYYHBIE IMOAXOJIbI, METOIBI U
nporenypsl. IlodydeHHbIe pe3ynbTaThl B IEJIOM JIOTHYHBI, JIOKa3aTEeIbHBI U
cucremMarn3upoBanbl. OdopmieHne pabOThl B IIEJIOM COOTBETCTBYET CYIIECTBYIOIUM
TpeOOBAHUSIM.

OneHka «OTJIIMYHO» TPEANOoJaraeT: TMOJIYyYCHHBIE pPe3yIbTaThl IOJHOCTHIO
COOTBETCTBYIOT TIOCTaBJieHHOW 1enu. OOOCHOBaHAa NpaKTUYeCKas W TEOopeTHYECKast
3HAYUMOCTh Pa0oTHI. [IpoBeneH neTanbHBIA aHATN3 TCOPCTHUUYECKUX U IMITHMPUICCKUX
WCTOYHHUKOB, BBIBOJIBI aBTOpA CaMOCTOSTEIbHBI M apryMEHTHPOBaHBL. BbIOpaHbl H
MOIPOOHO OMHCAHBI MPUMEHSIEMbIE B pab0Te HAYYHBIE MOAXO/IbI, METOJIBI U MPOLETYPHI.
Conmepxkanvie  pabOTBl  TOJHOCTBIO ~ OTPAXaeT  y3JIOBbIE  NPOOJIEMBI  TEMBI,
UCCIIeIoBaTeNbCKasi 4YacTh (B KypCOBOM paboTe) BBIOJHEHA CaMOCTOSITEIBHO,
METOIOJIOTHYECKH KOPPEKTHO M COJEPXKHUT JOCTOBEPHBIC W HMHTEPECHBIC BBIBOJBI U
nosoxenus. OdopmieHue paboThl MOJTHOCTHIO OTBEYAET BCEM TPEOOBAHUSAM

IIkana oueHUBaHUSA MO pe3yIbTaTaM JK3aMeHAa C OLIEHKOM:

IInanupyemsbl Kpurtepuu olieHHBaHUs pe3ynbTaTOB O0YUYeHUs

€ pe3ybTaThl HEYAOBJIETBOPUTE | YIOBIETBOPUTENH | XOPOIIO OTJIIMYHO
o0OyueHus JEHO HO
(Tmokazarenu
JOCTIKEHHUS
3aJaHHOTO
YPOBHS
OCBOCHUS
KOMIIETEHIINH)
OIIK-7. CmocobeH pa3pabaThiBaTh aJITOPUTMBI M TPOTPAMMBbI, MPUTOTHBIC IS
MPAKTUYECKOTO PUMEHEHUSI

Ha ypOBHE He 3Haer | Jlemonctpupyer | Jemoucrpupyer | [IposiBisieT
SHAHMIL: yueOHBIN YacTUYHBIC CHCTEMHBbIE BBICOKHIA
MaTepual 3HaHUSA 3HAHUS YPOBEHB
3HaeT OCHOBHBIE 3HaHUHI
SI3BIKA BCETO
porpaMMupoBa y4aeOHOTO
HUS Marepuaia

IIPUIOKEHUHN U
0a3 Ja”HHBIX
3Haer
TEOPETHYECKUE
METOBI U
A3BIKH
IIPOrpaMMHUpPOBa
HUA U OTJIAJIKU
IIPOTOTUIIOB
IIPOrpaMMHO-
TEXHUYECKUX
KOMIUIEKCOB3a/l
ad.
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Ha ypOBHE He ymeer Hemonctpupyer | JlemoHcTtpupye | JlemMoHCTp

YMEHUIA: MPUMEHSITD YaCTUYHBIN T JIOCTaTOYHBIA | Upye
3HAHUA Ha YpOBEHb YPOBEHB T BBICOKH

YMmeer IIPAKTUKE yMEHUM YMEHHI YPOBEHb

UCCIIEIOBATh U | aHAJIN3 IIPOBOAUTH MIPOBOJIUTH yYMEHUH 10

dbopmupoBath MH(GOPMALIMOHH | aHAJIU3 aHaJIn3 BCEMY

OIEPALlMOHHBIE | Bl UHPOPMALMOHH | HHPOPMAIMOH | 00BEMY

CUCTEMBI U X MOTpeOHOCTEN | BIX HBIX KOMIIETEH

000J104KH, NoJIb30BaTesel | moTpebHoCTel | MOTpeOHOCTEH U

COBpPEMEHHBIE u [OJIb30BaTeIe | MOJIb30BaTENCH

pOTpaMMHBIE ¢dbopmupoBaTth u 1 GOpMHPOBATH

cpenbl TpeOoBaHUs K dbopMupoBath TpeOOBaHUS K

pa3palboTKu uHpOpMaMOHH | TpeOOBaHUSA K nH(pOPMAIMOH

UH(GOPMALIMOHH | O MH(POPMALIMOHH | HOM cUCTEME;

BIX CUCTEM H U cucreMe on AHAJIM3UPOBATh

TEXHOJIOTHH. CUCTEME; IpeIMETHYIO

Ywmeer aHaJM3UpOBaTh | 00JIACTDH U

pa3pabaThIBaTh IIPEIMETHYIO BBISIBIISITh

QITOPUTMBI U o0nacTh COCTaB

POTPaMMBI IS noJipa3iesieHui

NC u B/,

PUMEHSIEMbIE

s

aBTOMATHU3AINH

OusHec-

IIPOLIECCOB,

pelieHus

MPUKITATHBIX

3a1a4y

Pas3INYHbIX

KJIACCOB Y MeeT

BBITIOJIHATh

IPOrpaMMHUpPOBa

HUE, OTJIAJKy U

TECTUPOBAaHUE

IIPOTOTHIIOB

IPOrpaMMHO-

TEXHUYECKUX

KOMILJIEKCOB

3a/1a4.

Ha YpOBHE He Bnaneer Bnaneer Bnaneer Bnaneer

HAaBBIKOB: NPAaKTUYECKUMHU | MPAKTHUYECKUMH | MPAKTUYECKUM | IPAKTHYEC
HaBBIKAMHU HaBBIKAMHU Y HaBBIKaMHU KHM

Brnaneer paboThI ¢ paboThI ¢ JIOCTaTOYHO U

HaBBIKAMU MeTOoIaMHU TEXHOJIOTUSIMU | CBOOOHO HaBBIKAMUA

IPUMEHEHHS OLICHKH u Ha

S3BIKOB. MPOJOKUTENBH | IPOrPaMMHBIM BBICOKOM
OCTH U UHCTPYMEHTApHU YpOBHE
CTOUMOCTH €M YaCTUYHO
MIPOCKTa, a
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TaKKe
MOTPeOHOCTH B

pecypcax

IIK — 1. CnocobeH BBINOJMHATH PabOTHI M YNPaBIATh paboTaMu MO CO3JaHUIO
(MomM(UKaIMU) U COMPOBOXKICHUIO MH(POPMALMOHHBIX CUCTEM, aBTOMATH3UPYIOIIUX

3aga4d OpraHHU3allMOHHOI'O YIIPABJICHHUA U 6I/ISHCC'HpOHeCCBI

Ha YPOBHE He 3naer kak Hemoncrpupyer | Jlemoncrpupyer | IlposiBisier

SHAHUIT: IIPOBOIUTH YaCTUYHBIC CUCTEMHBIE BBICOKHIA
OIIMCaHNE 3HAHUA B 3HAHUA B YpoBCHb

IPHUHIIAIIOB IPUKJIAHBIX OIHCAHUH OIHCaHUH SHaHHH

pa3paboTKu IIPOLIECCOB U MPUKIIATHBIX MIPUKJIATHBIX Bcer6°

MJIaHOB MH(OPMALIMOHH | IPOLIECCOB U IPOLIECCOB U i;ii:;;ia

KOMMYHUKAITUH | Oro nH(pOpMAaMOHH | WHPOPMAIMOHH P

C 3aKa3uukoM B | oOecredyeHus oro oro

MPOEKTax pelieHus obecrieueHus obecrieueHus

CO3JIaHuUs pa3paboTku peleHus peleHus

(Momudukanuu) | MJIAHOB pa3paboTKu pa3paboTku

% (0N KOMMYHUKAIU{ | IUIAHOB IIJIAHOB

3Haer C 3aKa34YMKOM B | KOMMYHMKAaUA | KOMMYHUKAIUi

MIPUHIIAIIBI, MIPOEKTax C 3aKa3UYMKOM B | C 3aKa3YUKOM B

METO/IBI U | CO3aHUs MPOEKTaxX POEKTax

CTaHJaPThHI (Momudukanum) | co3maHus CO3IaHus

pa3paboTKu NG, (Mogudukanuu) | (MOIH(PUKAIIIN)

APXUTEKTYpPBI metonosorun u | UC; nc;

HUC; CpeacTBa METOJIOJIOTUH M | METOJOJIOTHUN H

3HaeT OCHOBHBIE | IPOEKTUPOBAHU | CPEICTBA cpencTaa

Meromoaorun u | s u aqu3aitna UC; | mpoeKTUpoBaHU | MPOEKTUPOBAHU

cpencTBa IpaBuiIa u | 1 1 qu3aitna UC; | g u mu3aiina UC,;

MPOEKTUPOBAHU | CTAHIAPTHI npaBuia U | mpaBuUia "

s v qu3aitaa VC; | pazpaOoTku CTaHJapThI CTaHIapThHI

3HaeT OCHOBHBIC | IIOJIb30BATENbCK | pa3pabOTKH pazpaboTKu

METO/IOJIOTUU U | OU MOJIb30BATEIBCK | MOJIb30BATENBCK

cpencraa JOKYMEHTAlU! ou on

pa3paboTku 0a3 | K NC; | nokymeHTaluu | TOKyMEHTaluu

nanuaeix MC; TIPUHITUTIBI h| K HC; | x G,

3HaeT mpaBuia U | IPUEMBbI MIPUHIUIIBI U | IPUHLIUIIBI u

CTaHJaPTHI KOMaH1000pa3o | MpueMbl MIPUEMBI

pa3paboTKu BaHMUS. KOMaH1000pa30 | KOMaH/1000pa3o

MOJI30BATEIIBCK BaHMS. BaHUAI.

on

JIOKYMEHTAITUN

k UC;

3HaeT

MIPUHIIUAIIBI u

MIPUEMBI

KOMaHA000pazo

BaHMSI.

Ha YpOBHE He ymeer Hemonctpupyet | Jlemonctpupye | lemoHcTpu

YMEHHIA: MIPUMEHSATH YaCTUYHBIN T JOCTaTOYHBIM | PYC 5
3HAHUS Ha YpOBEHB YpOBEHB T BRICOKHH

Vwmeer NPAKTUKE yMeHHUH yMeHu YpOBCHE

BBINOJHSATh YMCHHH JUIA
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JOKYMEHTHPOBA pa3paboTku
HUE AJITOPpUTMOB
CYIIECTBYIOIINX PeHICHA
ousHec- sanatd
MIPOIIECCOB
OpraHu3aluu
3aKa34uKa,
Ymeer
MIPUMEHSTh
MIPUHIIMIIBI,
METOJIBI U
CTaHJapThI
pa3paboTku
APXUTEKTYPhI
UG,
YmMmeer
npodeccruoHalb
HO BBIIIOJIHATH
pa3paboTKy 6a3
nanueix UC;
YwMmeet
OpraHU30BbIBAT
b IPOTPAMMBI
00y4eHus u
pa3BUTHUSA
nepcoHala.
Ha ypOBHE He Bnageer Bmaneer Bianeer Bnaneer
HABBIKOB® OpaKTUYCCKUMHU | IIPAKTUYCCKUMU | IPAKTUYCCKUM [PaKTA1ECK
HaBBIKAMH HaBBIKAMH ¥ HaBBIKAMHU um
Brnaneer paboTsI ¢ YaCTHIHO dopmupoBanus | Y
HaBbIKAMU TEXHOJOTHSIMU | pabOThI TpeOOBaHUH K HaZHKaMH
d00ThI HA
BBICTPANBaHUS u C TEXHOJIOTUAMHU | HH(GOPMAIIMOH p
o o KOMIIBIOTED
KOMMYHHKAITMH | IPOTPaMMHBIM | U HOM cucTeMe e
C 3aKa3YUKOM B | HHCTPYMEHTapH | MPOTPaMMHBIM | IOCTATOYHO HCIIONB30BA
MPOEKTax e MHCTPYMEHTapu | CBOOOJHO HHS
CO3JaHHus M €M CTaHIapTH
(Momudukammm) BIX
u BBoja IC B uHdopmanu
SKCILTyaTaluIo; OH
Bnaneer HO-
HaBBIKAMHU KOMMYHHKa
151
JIOKYMEHTHPOBA THO
HHBIX
HHUS U .
TEXHOJIOTUHU
PEUHKUHUPUHTA HA BEICOKOM
OusHec- ypOBHe
MIPOLIECCOB
OpraHu3alvy,

31



Bnaneer
HaBBIKAMH
MPOEKTUPOBAHU
s 1 pa3pabOTKu
nusaiina UC;
Bnaneer
HaBBIKAMH
CO3JaHMs
I0JIb30BATEILCK
o
JIOKYMEHTAIU!
Kk UC;

Bnaneer
HaBBIKAMHU
OpTraHu3aIuu
3aKJIFOUEHUS
JIOTOBOPOB Ha
BBITIOJIHSIEMBIE
paboTHI,
cBs3annbie ¢ C

4.4. MeToauyeckne MaTepHuaJIbl

4.4.1. MeTtoguyeckue MaTepuaJbl, onpeae/sionye Npoueaypy oeHMBaHUs 0TBETOB
00y4yaoIMXxcs Ha BONPOCHI HA MOHMMAHHe JeKIIMOHHOI0 MaTepraJia
Kputepusimu orieHku oTBeTa 00y4yarouxcs Ha JIEKIIMOHHOM 3aHSATHH BBICTYIIAOT:
®  [PaBWIBHOCTh OTBETOB HA BOIIPOCHI MIPEMNOJaBaTElNIs 10 U3YUYCHHOMY
MarepHaiy;
MOJTHOTA U JIJAKOHUYHOCTh OTBETA;
CTETeHb OHUMAaHUs TEMAaTHKH NPEeIMETa;
JIOTHKA U apTryMEHTHPOBAHHOCTh M3JI0KEHUSI MaTepuana;
IpUBECHNE IPUMEPOB, JEMOHCTPUPYIOLINX YMEHHUE U BIIaJICHUE
® TOJYYEHHBIMH 3HAaHUSMHM [0 TeMaM IHpeIMETa B PACKPBITUM MOCTABICHHBIX
BOIIPOCOB.

4.4.2. Metoauyeckue MaTepuaJibl, onpeae/somme Npoueaypy oueHUBAHUS NIPH
NPOBEICHUM ONPOCA HA MPAKTHYECKOM 3aHATHH

Onenku "oTinuHO" 3acimyKuBaeT OOydaroluiics, OOHApYXMUBIIUKH BCECTOPOHHEE,
crcTeMaTH4Yeckoe U IIyOOKOe 3HaHHE BOINpOca, YMEHHE CBOOOJHO OPUEHTHPOBATHCS B
T€ME€, YCBOMBIIMN OCHOBHYHO, M 3HAKOMBIM C JOMNOJHUTEIBHON JIUTEPaTypOH,
pexoMeH10BaHHOW mporpamMMoil. Kak mnpaBuio, oumeHka "OTIM4HO" BBICTABISAETCS
o0Oy4aroluMcsi, YCBOMBILIMM B3aWMOCBSI3b OCHOBHBIX IOHATUNH B WX 3HAYEHUM JUIS
npuobperaemoil mpodeccuu, MPOSBUBIIMM TBOPYECKHE CIOCOOHOCTH B TOHUMAaHMHU,
M3JI0’KEHUU U MCTIONIb30BAHUU Y4e€OHO-ITPOrPaMMHOT'0 MaTepuaa;

Onenku "xopomo" 3aciaykuBaeT 00yJarouuiics, 0OHapyKUBIIUN TTOJTHOE 3HAHUE TEMBI,
YCHENIHO BBINOJHAOIMINANA TPEIyCMOTPEHHBIE MPOrpPAMMON  3aJaHUsl, YCBOMBIIMIA
OCHOBHYIO JIUTEPATypy, PEKOMEHJOBaHHYIO B mporpamme. Kak mpaBuio, OIEHKA
"xopomo" BbICTaBIsIETCS OOy4YarOUIMMCs, TOKa3aBLUIMM CHUCTEMAaTUYECKUN XapakTep
3HaHUI MO MPOHAEHHOMY MaTepHaly U CIOCOOHBIM K X CAaMOCTOSITEIbHOMY MOTIOTHEHUIO
1 OOHOBIICHHIO B XOJI€ JaJIbHEHIIeH yueObl i MpodheCcCHOHATBHOMN NeITeTbHOCTH;
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OrneHkn "ynOBIETBOPUTEIBHO" 3aCIy)KHBAET OOYyYaIOIMIUNUCs, OOHAPYKUBIIHN 3HAHUE
OCHOBHOT'O MaTepHaja B 00beMe, HEOOXOIUMOM JUIsl TAIbHEHIIIEro YCBOSHHs MaTepHrasa
U Tpejacrosimieid paboTel Mo Tpodeccu, 3HAKOMBIM C OCHOBHOHM JHTEpaTypou,
PEKOMEHIOBAHHOM TPOTrPaMMOM.

Onenka "HEYIOBIETBOPUTENIBHO" BBICTABISICTCS OOydYaroImIeMycs, OOHApYXHBIIEMY
mpoOeNbl B 3HAHUSX OCHOBHOI'O MaTepHaia TEeMbI, JOMYCTUBIIEMY MPUHIMITHATLHBIC
OLIMOKY B TOHUMAaHUU U U3JI0)KEHUU y4eOHOTr0 MaTepuasa.

4.4.3. MeToauyecKkne MaTepHuaJIbl, ONpeessiiolue Npoueaypy oneHnBaHus
NPOMEeKYTOYHOM aTTeCTALMH 10 THCIMIIJIHHE

DOK3aMEHIIPOBOJIUTCS IyTeM paclpeieseHus IO BPEMEHH B TEUYEHUE BCEro Cpoka
OGy‘-IGHI/ISI MMPOBCACHUA MOHHUTOPHHIAa YPOBHA OCBOCHHA KOMIICTCHIMU I10 PE3yJibTaTaM
BBINOJIHEHUS 33]aHUH 110 MTOArOTOBKE K omnpocy. [IpH ycioBUM MOJT0KUTENbHBIX OTBETOB
Ha BOTIPOCHI MPU DK3aMEHE C OIICHKOH, KOMIIETCHIINY CYUTAIOTCS C(HOPMUPOBAHHBIMH, U
10 IaHHOW TUCLIMILIMHE BBICTABIISIETCA OLIEHKA. B MHOM cilyyae, KOMIIETEeHIIUN CYUTAIOTCS
HGC(bOpMI/IpOBaHHBIMI/I, u 110 IIaHHOﬁ JUCHUIIIIMHE BBICTABJIICTCA OLICHKA <«HE 3a4TCHO.
DK3aMEeHIIPUHUMAETCs B YCTHOM opme, o BorpocaM. 3a/laHie BKIIOYAET TEOPETHUECKUI
U mpakTHueckuil Bompoc. OLeHka 3HaHMM oOywaromierocss Ha OK3aMEHE HOCHUT
KOMIUIEKCHBIN XapaKTep U ONpeJesIIeTCs ero:

® OTBETOM Ha DK3aMeHE;

® y4EeOHBIMH JIOCTUKEHUSIMU B CEMECTPOBBIN TIEPHO/I.

3HaHUs, yMEHMs, HaBBIKM OOYy4YaroLIerocss Ha OK3aMEH C OLIEHKOHEe OLICHHWBAIOTCS
OLIEHKAMH: «OTJIMYHO», «XOPOILIO0Y», «YIOBIETBOPHUTEIHHO», «HEYHOBICTBOPUTEIHLHOY.
OcHOBOW 17151 ONpeneNeHuss OLEHKH CIY)XUT YPOBEHb YCBOCHMS OOYYaroIUMHCS
MaTepuaia, peaycCMOTPEHHOr0 JaHHOU pabouel IporpaMMoi.

OneHuBaHue CTyleHTa Ha JK3aMeHe ¢ OLleHKOM 10 JMCIUIIJINHE

Onenka TpebGoBaHUs K 3HAHUSAM

O1eHKa «OTIMYHOY BBICTABIISETCS 00YUarOMIEMYCsl, €CIIH OH TITyOOKO
u

MPOYHO YCBOWJ MPOTPaMMHBIH  MaTepuall, HCUEpIIbIBAIOLIE,
MOCJIEIOBATENIbHO, YETKO M JIOTMYECKH CTPOWHO €ro M3jaraer Ha
DK3aMeH C OIeHKOIie, yMeeT TeCHO YBS3hIBATh TEOPHIO C MIPAKTHUKOM,
OTnuyHO CBOOOJ/IHO CIIpaBIIAETCS C 3aJa4aMi, BOIIPOCAMH U JAPYTUMH BHUIAMHU
MpPUMEHEHUs! 3HAaHWH, NMpUYEeM HE 3aTPyIHSETCS C OTBETOM INpHU
BUJOU3MEHEHUH 3aJaHHUl, TNPaBUIBHO OOOCHOBBIBAET MPHUHATOE
pemieHre. Yd4eOHBbIE JOCTH)KEHHS B  CEMECTPOBBIM  NEpHO.
JEMOHCTPHPYIOT BBICOKYIO CTENEHb OBIQJICHHUSI IPOrPaMMHBIM
MaTepHaJIOM.

O1eHKa «XOpOIIO» BHICTaBIAETCS 00ydJaroleMycs, €Clii OH TBEPAO
3HAeT MaTepual, TPaMOTHO H I10 CYIIECTBY U3JIaraeT ero, He A0ITycKas
CYIIECTBEHHBIX HETOYHOCTE B OTBETE Ha BOIPOC, IPABUIBHO
MPUMEHSIET TEOPETHUECKHIE MOJI0KEHHUS IPH PEILICHUN PAKTHUECKIX
BOTIPOCOB U 3314, BIIaJIeeT HEOOXOAMMBIMU HABBIKAMH U TIPUEMaMHU
WX BBITIOJHEHUS. Y4eOHbIE JOCTHKECHHS B CEMECTPOBBIA MEPUO/]
JEMOHCTPHPYIOT XOpOILIYI0 CTENEeHb OBJAJCHUS MPOTPaMMHBIM
MaTepuaIoM.

O1eHKa «yZOBIETBOPUTEIBHOY BBICTaBIIAETCS 00y4YarOIIeMycsl, €CIIU
OH MMEET 3HaHMs TOJIBKO OCHOBHOTO MaTepHaja, HO HE YCBOWII €T0
JeTaield, JOMycKaeT HETOYHOCTH, HEJOCTaTOYHO IpaBHIbHBIE
(OpMyNHUPOBKH, HAapyUICHUs] JIOTMYECKOM I10CIIe0BATEIbHOCTH B
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M3JI0)KEHUHU TMPOTPaMMHOTO MaTepuaia, UCHBITHIBACT 3aTpPyIHEHUS
IIPH BBITIOJTHEHUH IPAKTHIECKUX PadoT.

VY4eOHble NOCTIKEHHS B CEMECTPOBBIH MEPHOA NEMOHCTPHPYIOT
JOCTaTOuHYl0  (YAOBJIETBOPHUTENBHYIO)  CTENCHb  OBIAJACHUS
MIPOTPaMMHBIM MaTEPHAIIOM.

OneHka «HEYIOBIETBOPUTEIHHO» BBICTABISIETCS OOyYaromeMycs,
KOTOpBIA HE 3HAET 3HAYUTENBHOM YacTH MPOrpaMMHOIO MaTepuaa,
JOMYCKaeT CYIIECTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIINMHU
3aTPyJHEHHUSIMHA BBITIOJHSAET TpakTHueckue paboTel. Kak mpaBwmio,
HeynoBneTrBopuTenbHO | OLIEHKA «HEYAOBIETBOPUTEIHHO» CTABUTCA 00YUAIOIIMMCS, KOTOpPHIE
HE MOTYT IPOJOJDKUTH 00y4YeHHE 0€3 TOTOIHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH  AWCHUIUIMHE. Y4eOHbIE  [OCTHKECHHS B
CEMECTPOBBIN MEPHOA HE JEMOHCTPHUPOBAIH JOCTATOYHYIO CTENEHBb
OBJIQJICHMSI TPOTPaMMHBIM MaTepUaJIOM Ha TOPOTOBOM YPOBHE.

DKk3aMeH IIpOBOAUTCA BO BPEM:A BKSaMeHaHHOHHOﬁ CECCHUH IIO TpaHHHHOHHOﬁ IIKaJIC
OLICHWBAaHWAI.

CTyI[eHTaM, HE BbIIIOJTHHUBIINM Tp€6OBaHI/I${ I10 HpOMeH(YTOqHOﬁ arrecraiuu, I10
YBAXUTCIIbHBIM ITpUYXUHAM, NPCIOCTABIIACTCA BO3MOKHOCTD UX BBIITIOJHCHUS U CAAYU.

5. MeToauueckue YKazaHnusl 1Jist oﬁyqamnmxca 10 OCBOCHHUIO JTHUCHHUIIINHBI

JlomaniHue 3aiaHusi COOTBETCTBYIOT NPHBEICHHBIM paHee TeMaM ISl KOJUIOKBUYMOB U
OIIPOCOB IIPH CAMOCTOSATEIILHOW MOJATOTOBKE, M MOTYT OBITh OITYOJMKOBAHBI:

1. Ha o0mmx pecypcax akajeMuu (B CETE€BOM Mamnke);

2. Beicnanpl Ha OONIYIO TIOYTY TPYIIITEI

KoHnkpeTHbIlf croco0 KOMMYHHMKAIIMM CO CTYACHTAMH OIpeJNeNIAeTCsl MpenoaBaTeseM.
Jlnist TIOATOTOBKU K MPAKTUYECKUM 3aHATHSIM HEOOXOIUMO O3HAKOMHTBHCS C JICKIIHSMH,
PEKOMEHI0BaHHOM JIUTEPaTypOl, UHBIMU HCTOYHUKAMU, HUHTEPHET pecypcamMu, IOBTOPUTH
MaTepHall IPeABIAYIINX MPAKTHIECKUX 3aHATHH. CaMOCTOSATENEHO pa3o0paTh BOMPOCH! K
NPAKTUYECKUM 3aHATHSIM 1O TemaM. [Ipu BO3HMKHOBEHHHM BONPOCOB - OOpaTUTHCA K
MIpenoaBaTeio Mo 3IEKTPOHHOW MOYTEe ¢ yKa3aHHWEM KOHKPETHOM MpoOieMbl U (WiIn)
MPUNATH K MPETOAABATENIO HA KOHCYIbTALIMIO B YCTAHOBJIEHHOE BPEMSI.

5.1. Metogu4eckue yKa3aHus 110 BOIPOCaM HA IOHMMAaHNe JIEKIIMOHHOI0 MaTepHuaJia
Ha nexumsix pekomeHayeTcsi cilymaTh MpeaiaraéMblii JEKTOPOM MaTepuai, Mpu 3TOM
napaieIbHO KOHCIIEKTUPOBATh OCHOBHBIE MOJI0KEHUS, TOCKOJIBKY 3TO 1aeT HauOObIINI
pe3yJIbTaT B yCBOCHMH MaTepuana. IIperocrasisercs BO3MOKHOCTb 3a1aBaTh BOIIPOCHI HA
yTOUHEHHE MOHUMaHMsI TEMbI U IPUHUMATh yyacTue B ee oocyxaenuu. Kpome storo, mis
JYYIIET0 OCBOEHHUS MaTepuaja U CUCTEeMaTU3alluy 3HaHUH MO0 TUCHUIUIMHE, HE00X0IUMO
MIOCTOSIHHO pa30upaTh MaTepHajbl JIGKIUH 1O KOHCHEKTaM W y4yeOHbIM mocoOusim. Bo
BpEMsI CaMOCTOSITEIbHON MPOPAaOOTKU JIEKIMOHHOTO MaTepuana ocob0oe BHUMaHHE
CIeNyeT YAENATh BO3HUKIIMM BOIPOCAaM, HENOHATHBIM TE€PMHUHAM, CIIOPHBIM TOYKaM
3pCHHUA. Bce Takme MOMEHTHI CICAYCT BBIACIUTL HWIJIIMA BBIIMIUCATE OTACIBHO IJId
JambHEeHIero oOCyXIeHHsT Ha CEeMHMHapCcKOM 3aHATHH. B cioydae HeoOXoaumocTu
oOpamiaTecsi K IpernojaBaTeNito 3a KOHCyinbTauued. IlomHbI CHUCOK JTUTEpaTyphl IO
JUCLUILIMHE NIPUBEJEH B pazjiene 6 mporpamMmmsl.

5.2. Meroan4yeckue yKa3aHHMsi MO NOATOTOBKEe BONPOCOB JJsi CAMOCTOSITEJIbHOIO
U3YYEeHHS K 3aHATHAM MPAKTHYECKOro (CEeMUHAPCKOIr0) TUIIOB
[ToaroroBka 0Oy4aromerocs K MPakTUIECKOMY 3aHSATHIO OCYIIECTBISETCS HA OCHOBAHUH
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IUIAaHA PACKPBITHS TEMBl TNPAKTHYECKOTO 3aHATHS, KOTOpOe pa3padaThIBaeTCs
IpernojaBaTelieM Ha OCHOBE paboueil mporpaMMbel U CBOEBPEMEHHO JOBOIUTCA 0
CBEJICHHUS 00YUaIOIIEerocs.

[Tpu OATrOTOBKE K MPaKTHYECKOMY 3aHATHUIO, 00ydJaIoeMycst HEOOX0AUMO BHUMATEIHHO
U3y4YUTh OCHOBHBIE BOIIPOCHI TEMBI CEMHHApa. BakHBIM yCII0BHEM YCIIEITHOM OATOTOBKH
K TPAKTUYECKOMY 3aHATHUIO SIBIISICTCS YETKas OpraHu3alus CaMOCTOSTEIbHOH pabOThI
CTYIICHTOB IO M3y4YCHUIO Y4eOHOW ¥ JONOJHUTEIBHOM JHTEepaTypsl. YMeEHHUe
AHAJIIM3UPOBATL U MPUMCHATH IJId OTBETOB HA BOIIPOCHI U PCHICHUSA 3ada4d U 3aI[aHl/Iﬁ
NOJTyYEHHbIE 3HAHUS TP CaMOCTOSTEIbHOM IOATOTOBKE B 3HAYMUTEIBHOH CTEHECHU
OTIpeieNIAeT YCIEIIHOCTh OCBOGHHUS MarepHaja IO JUCHUIUIMHE U (HOPMUPOBAHHE Y
00y4YaroIUXCs COOTBETCTBYIOUIMX KOMIIETCHIIUH.

HOI[I‘OTOBKa BOIIPOCOB IJid CaAMOCTOATCIIBHOI'O H3Y4YCHHA  BKIIIOYACT: H3YUCHUC
HEOOXO0JMMOM JITepaTypsl (0053aTEIBHOM, TOTIOTHUTEIFHON JIMTEPATYPhI, CIIEIHATbHBIX
NEepUOANYECKUX U3AaHUN, VIHTepHeT-pecypcoB), HOArOTOBKY KOHCIIEKTAa OTBETA, OTBETHI
Ha BOTIPOCHIL.

HpI/I IMMOATOTOBKEC K NPAKTUYCCKHUM 3aHATUAM BAXKHO:

®  HCIOJIB30BaTh JOCTATOYHO LIMPOKUN JUaNa30H MaccuBa MH(OpPMALIUU, IPOBECTU
0030p nHTEepaTyphl M CHCHHAIBHBIX W3JaHUN, COCTaBHTH KaTtayior MHTepHeT-
pecypcos;

o npeaACTaBUTb Pa3jInIHLBIC II0AXO0ObI, YETKO u ITIOJIHO OIIpCACIINTD
pacCMaTpuBaACMbIC TIOHATHA, BBIABUTL B3aUMOCBA3HU MMOHATHH U ﬂBJ’IeHHfI,
B3aMMO3aBUCHMOCTH U CBSI3H C IPYTUMH BOIIPOCAMH;

® TIPaMOTHO CTPYKTYpPHUPOBAaTh MaTepHal, SICHO, YETKO M JIOTMYHO €ro H3Jararh,
IIPUBOJIUTE COOTBETCTBYIOIUE IIPUMEPHI M3 IIPAKTUKH, U1 WUIKOCTPALUN
MOJIO)KEHH, TE3UCOB M BBIBOJIOB HCIIOJIB30BAaTh TaOJMIbI, CXEMbI, Tpaduky,
AuarpaMMbl.

Bomnpocs! 5151 caMOCTOATENbHOM MOATOTOBKY K 3aHATHUAM MPAKTUYECKOTO (CEMUHAPCKOTO)
THUIIa yKa3aHbl B pazzaene 4.2.

5.3. MeToauyeckue peKOMEHIALMH IO MOANOTOBKe K JK3aMeHY € OLEHKOil 1o
AUCHMILINHE

OtBeT Ha DK3aMeHE C OLEHKOM NpeayCMaTpUBAaeT YCTHBIH OTBET Ha TEOPETUUYECKUE
Borpockl. Ilpu moxaroroBke k OK3aMeHy C OLIEHKOM oOydaromuiics oOpamiaercss K
MPOWJEHHOMY MaTepually, COCpPEJIOTOYEHHOMY B KOHCIEKTax JIEKIHUH, y4eOHHUKaxX H
JAPYTUX UCTOYHUKAX WH(OPMAIIHH.

HOBTOprH, O606Hla$I, 3aKpCIIAA U AONOJHAA MOJTYYCHHBIC 3HAHHWA, NOAHMMACT HMX Ha
KayeCTBEHHO-HOBBIM YPOBEHb — YPOBEHb CHCTEMbI COBOKYITHBIX JAHHBIX, YTO MO3BOJISIET
eMy MOHSTh JIOTHKY BCero npeamera B 1enoM. HoBble 3HaHMS 00y4arouuiicst moay4yaeT B
XOJIe CaMOCTOSITETIbHOTO H3YYEHHUS TOro, YTO HE ObUIO H3JI0XKEHO B JIEKIHMSIX U Ha
CCMHUHAPCKUX 3aHATUAX.

Ok3amMeHKak ocobas (Qopma yueOHOro mporecca HMEET CBOM OCOOEHHOCTH,
crenu(puUecKkre 4epThl U HEKOTOphIE aCHEKThl, KOTOPhlE HEOOXOIUMO 00ydaroIeMycs
3HaTh M YUUTHIBATh B CBOEH paboTte. ITO, MpEx/e BCEro:

® 4TO 1 KaK 3alIOMHHATh ITPU MMOATOTOBKE K 9K3aMeHy;

* [10 KAKUM UCTOYHHUKAM U KaK TOTOBUTHCS;

* Ha YeM COCPEJJOTOYUTh OCHOBHOE BHUMAHMUE;

* KaKMM 00pa30oM B MaKCHUMaJbHOH CTENEHH UCIOJIb30BaTh MIPOrpaMMy Kypca;

® 4TO M KaK 3alurcaTtb, a YTO BBIYYUTHb JOCJIOBHO U T. II.

Ha Dk3ameHe ¢ OIleHKOH, Kak MpaBUIIo, MPOBEPSIETCS HE CTOJIBKO YPOBEHb 3aIIOMHHAHUS
o0yyaromumcsl y4eOHOro Marepuana, CKOJIbKO TO, HACKOJIBKO YCHELIHO OH ONEepUpyeT
TCMU UJIM UHBIMU HAYYHBIMH NMOHATUAMU U KATCTOPHUAMHU, CUCTCMATU3UPYCT (baKTI:I, Kak
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YMEET MBICIHUTh, apIYMEHTHUPOBAHO OTCTaWBaTh ONPEICIICHHYIO MO3UIMI0, OOBSACHIET U
HepecKa3bIBacT 3ay4eHHYI0 HH(OPMALUIO.

IIporpammy Kypca HEOOXOJMMO MaKCHMaJIBHO UCIIOJIb30BATh KAaK B XO/1€ OATOTOBKH, TaK
1 Ha caMoM Dk3ameHe. Beib oHa BKITIO4YaeT B ce0s1 pa3Jielibl, TEMbI U OCHOBHBIE ITPOOJIEMBI,
B PaMKax KOTOPBIX U (hOPMUPYIOTCS BONPOCHI Ul DK3aMEHa.

OnTuMaNbLHBIM JJIA IIOATIOTOBKH K 9K3aM€Hy C OHGHKOP'I SABJIICTCA BapWaHT, KOIrJda
o0yyaroIuiicss HAYMHAET MOArOTOBKY K HEMY C IIE€PBbIX 3aHATHH 10 JAaHHOMY KYypCYy.

[Tpu moaroroBke Kk DK3aMeHy C OLIEHKOH 1Mo HanboJiee CI0KHBIM BOIPOCaM, KIIFOUEBBIM
pobeMaM ¥ BaXXHEHIIIUM MOHATUSIM HEOOXOJUMO c/ieNlaTh KpaTKie MMCbMEHHbIE 3aIIUCH
B BHUJE TE3UCOB, IUIAHOB, omnpeaeneHuil. Ocoboe BHHMaHHE B XOJ€ TMOATOTOBKU K
DK3aMeHy C OLEHKOW ClIeAyeT yAeNsTh KOHCIIEKTaM JIEKIHUi, 100 OHM 00lajaroT psioM
NPEUMYIIECTB MO CPAaBHEHHUIO C Me4YaTHOW mpoayknuei. Kak mpaBuio, oHu Oonee
JieTaibHble, WITIOCTPUPOBAHHBIEC, YTO MO3BOJSET OLIEHUBATh COBPEMEHHYIO CHUTYALUIO,
OTpaXkaTh CaMyI0 CBEXKYIO HAYYHYIO M ONIEPaTUBHYIO HH(POPMAIIHIO, OTBEYATh Ha BOIIPOCHI,
UHTEpECYIOINE ayIAUTOPUIO, B JIAaHHBIH MOMEHT, TOrjJa Kak Ipd HAlUCaHUU U
OIyOJIMKOBAaHUM TIEYATHOW MPOAYKIUHU TPOXOJUT OIPEACICHHOE BpeMs, U MaTepual
OBICTPO ycTapeBaer.

B To0 x)e BpEMsA, IOATOTOBKA 10 OAHHMM KOHCIICKTaM HGKHI/IfI HEOAOCTAaTO4YHA, H€O6XOI[I/IMO
UCIOJIb30BaTh U UHYIO yueOHyro iuTepaTypy. He cienyer GOAThCS AONOIHUTENBHBIX U
YTOUHSIOIIMX BONPOCOB Ha DK3aMeH ¢ oueHkoie. OHHU, KaK MpaBWIIO, 3aJal0TCAd WIN
IIOMHMO BOMpoca DK3aMeHa C OLIEHKOM JUIsd BbIABICHHsI 00LIeH OrOTOBIEHHOCTH, WU B
paMKax ouiera AJIL YTOYHCHUA BBICKa3aHHOM MBICIIHN.

6. YueOHas tuTepaTypa U pecypchbl HHPOPMAIHOHHO-TETeKOMMYHUKANMOHHOM
cetn "UHTEepHeT", BK/IIOYAS NEePeYeHb Y4eOHO-MeTOAMYEeCKOro odecneyeHust 1Jis
CAMOCTOSITeJILHOI PadoThl 00y4aAIOIMXCHA MO IUCUHUIIUHE

6.10cHoBHasi 1UTEpaTypa
1. ITansmoB, C. B. MHTennekTyanbHbli aHamu3 AaHHBIX : yueOHoe mocobue / C. B.
[TampmoB. — Camapa : [IOBOKCKMH  TOCYJAapCTBEHHBI  YHHUBEPCHUTET
TeJIEKOMMYHUKaIMi 1 uHpopmatuku, 2017. — 127 ¢. — ISBN 2227-8397. — Tekcr
: DJIEKTPOHHBIN // DnekTpoHHO-Oubamoreunas cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/75376.html
2. 3amstuH A.B. BBereHHe B MHTEIUICKTYaJbHBIH aHaIW3 JaHHBIX [DJIEKTPOHHBINA

pecypc] : VYuebHoe mocobue. — Tomck: W3pmarenbckuit lom Tomckoro
rocymapcTBeHHoro yHuBepcurera, 2016. — 120 c. — ISBN 978-5-94621-531-2
Pexum JOCTYyTIA: 9bC "[PRbooks". URL:

http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000529594

6.2/lonoJHUTEIbLHAA JIUTEpaTypa

1. BeiinGepr, P. P. InTennekTyanbHbli aHaIU3 TaHHBIX U CUCTEM yIIpaBlieHUs Ou3Hec-
IpaBUJIaMu B TeJeKoMMYyHUKalusix: Monorpagus / P.P. Beitn6epr. - Mocksa : HUL]
NHOPA-M, 2016. - 173 c. (Hayunas meicns) ISBN 978-5-16-011350-0. - TekcrT :
snektpounsiid. - URL: https://znanium.com/catalog/product/520998

2. Boponoga, JI. . Machine Learning: perpeccCMOHHBIE METOJIbl HHTEIUIEKTYaIbHOTO
aHajm3a JaHHBIX : yueOHoe mocodwue / JI. Y. Boponosa, B. . BoponoB. — Mockaga :
MOCKOBCKUI TeXHUYECKUI YHHUBEPCUTET CBS3M U nHpopmaruku, 2018. — 82 €. —
ISBN 2227-8397. — TeKcT : 21eKTPOHHBIN // DNEKTPOHHO-OMOIHOTEYHAs cCUcTeMa
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/81325.html

6.3. Y4yeOHO-MeTOqHYEeCKOE 0O0ecTedeHue CAMOCTOATEIbHOM padoThl
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1. ITonoxxenne 00 oOpraHu3alMM  CaMOCTOSTEIHHOW  PabOTHl  CTYIACHTOB
(benepanbHOrO  TOCYAapCTBEHHOTO  OIOJKETHOTO  00pa30BaTENIbHOTO  yUPEKICHUS
BhICIIIEro oOpa3zoBanus «Poccuiickas akajgemMusi HApOAHOTO X035 HCTBA U FOCY1apCTBEHHON
ciyx0b1 ipu IIpesunente Poccuiickoit @enepauun» (B pea. npukaza PAHXul'C or
11.05.2016 r. Ne 01-2211). http://www.ranepa.ru/images/docs/prikazy-
ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf

CamocrosaTenbHas paboTa CTYACHTOM OCYIIECTBISICTCS Uil 3aKPEIJICHUS H3YyYEHHOTO
MaTepuaja mocie MPaKkTUYeCKUX 3aHSATUI WM J1abopaTOPHBIX paboT, AJis BBHITOJIHEHUS
JOMAIlIHUX 3aJlaHui, JUIsi TIOJTOTOBKM K KOHTPOJIbHBIM paboTaM, ISl HM3yYEHUs
JIOTIOTHUTEIBHBIX MaTEpPHAIIOB.

Ne i | Tun 3ansTHs Ykazanus
Tema 1 OcHOBHbIE IOHATHS U IPUMEPBI IPUKJIAHBIX 3a1a4
1 CPC [TocMOTpeTh B UHTEpHETE TOHATHE U  OCOOEHHOCTH
uHpOpMalMy,  JaHHBIX,  3HaHUM;  KJIMEHT-CEePBEPHBIX

TEXHOJIOTHI, ONpeAeauTb, B YE€M pa3IM4yhe ATUX IOHATHUH.
OO6patuth BHUMaHue Ha mpoTokosa HTTP.

2 CPC BbISICHUTB POJIb TEXHOJIOTHM BEO B cCTEMax OpraHU3alMOHHO-
HSKOHOMHMYECKOTO  ympaBieHHs. PaccMoTpeTb — MOHATHE
Mamunnoe oOydenue. Knaccuyeckue anroputmbia. M3ydutsb
YPOBHHU NpeACTaBICHUs HHOOPMAIIMOHHBIX OOBEKTOB BEO MpH
ONMCAHUHU IIPEIMETHON 00JIaCTH.

3 CPC JI1 IOATOTOBKM K 3aHATHUSAM HUCIIOJIB30BATH JIEKLUU, HUHTEPHET
PECYPCBI, OCHOBHYIO M JOIIOJIHHUTEIBHYIO JUTEPATYPY.
Tema 2 baiiecoBckuil kinaccupukaTop
1 CPC M3yunth  acmekThl  paccMOTpeHuss  MH(OPMaLHOHHBIX

nporeccoB BeO B CHUCTeMax YMpaBJieHUs: MpeoOpa3oBaHue U
nswxeHne. lIpomecc npuHATHSA pelIeHHs KAak OCHOBHOM
3JIEMEHT TpeodpazoBaHus HH(OpManuu. 3HaThb OCHOBHBIE
¢a3pl mporecca NPUHATUS pEIIeHUH Kak MH(OPMaIMOHHOIO
nporecca. Ilogpo6HO pa3obpaTe mporecchl  Mepeaadu
uHpopMauuu. 3HATH ONPEIECIEHHE M CBOMCTBA IOTOKa
uHpopmanuu Beo.

2 CPC 3HaTh YPOBHHU IpPEACTaBICHUS MHPOPMAIIMOHHBIX MPOLIECCOB.
[Toapo6Ho U3Y4UTh KOHIIETITyaIbHYIO MO/JIEIb
uH(pOpMallMOHHOTO  mporecca.  Pa3o0pate  CTPyKTYyphI
JOTMYECKOTO0 U (PU3MYECKOro ypOBHEW Ipe/CTaBICHHUS
1H(OpPMalLMOHHOTO IIpolecca BeO.

3 CPC JInst MOArOTOBKM K 3aHSITUSIM MCIIOJIB30BaTh JIEKIUU, HHTEPHET
pEeCypChl, OCHOBHYIO U JOTIOJHUTENBHYIO JINTEPATYPY.
Tema 3 [TapameTprieckoe OLEHKH ITIOTHOCTH
1 CPC W3yunth  acmekThl  pacCMOTpeHuss  WHGOPMAIMOHHBIX

MPOIIECCOB BeO B CHCTEMax YIpPaBJICHHS: MpeoOpa3oBaHUE U
neukeHue. llporiecc NpUHATHS pelleHHsT Kak OCHOBHOM
9JIeMEHT TmpeoOpa3oBaHus WH(OpPMAIMUA. 3HATh OCHOBHBIE
da3pl mporecca MPUHATUS PEIICHUH Kak WH(OPMAIMOHHOTO
mporecca. [logpobHO pa3obpaTe Tpolecch  mepeaadn
uHpopManuu. 3HATh OINpPENEICHWE U CBOICTBAa IOTOKA
nHpopmanuu BeO.
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CPC

3HaTh YpOBHU NPEACTaBICHUS WH(POPMALMOHHBIX MPOIECCOB.
[TonpoGHo U3YYUTh KOHIENTYaIbHYIO MoOJieb
uH(pOpMAIIMOHHOTO  mporecca.  Pa3o0pare  CTPYKTYpBI
JIOTUYECKOTO0 ¥ (DU3MYECKOTO YpOBHEH IpeacTaBICHUS
MH(POPMALIMOHHOTO Npolecca Bed.

CPC

JUJ1 HOArOTOBKHM K 3aHSTUSAM UCIOJIb30BaTh JIEKLIMU, UHTEPHET
pECYPChl, OCHOBHYIO U JIOTIOJIHUTEIbHYIO JUTEPATYPY.

Tema 4

Paznenenue cmecu pacnpeaeneHui

CPC

W3yuuTh  acmeKThl  pacCMOTpeHHs  HMH(OPMAIMOHHBIX
nporeccoB BeO B CUCTEMax YIpaBJIECHUs: IMpeoOpa3oBaHue U
nswxeHue. lIlpoumecc npuHATHA pELIEHHs Kak OCHOBHOU
3JIEMEHT MpeoOpazoBaHusl HH(OpManuu. 3HaTb OCHOBHBIE
¢a3pl mporecca MPUHATUS PEUICHUH KaK HH()OPMAIIMOHHOTO
nponecca. IlogpoOHo pa3zoOparek mpouecchl —mepenadyu
uHpopMauuu. 3HATh ONPEICIIEHHE M CBOMCTBA IOTOKa
nHpopmanuu BeO.

CPC

3HaTh YPOBHU MPEJCTABICHUS MH(POPMAIIMOHHBIX MPOLIECCOB.
[TonpoGHO U3YYUTh KOHIENTYAIbHYIO MoOJIeJTh
uHpopManmoHHOTO  mporecca.  Pa3obpate  CTPYKTYyphI
JIOTUYECKOTO0 ¥ (DU3MYECKOTO YpOBHEH MpeAcTaBICHUS
MH(OpPMaLMOHHOIO IIpolecca BeO.

CPC

J1J1st MOATOTOBKY K 3aHATUSAM HCIIOJIb30BATh JIEKIIUU, HHTEPHET
peCYpChl, OCHOBHYIO U JIONIOJIHUTEIBHYIO JIUTEPATYPY.

Tema 5

MeTpI/I‘IeCKI/Ie MCTO/BI KJ'IaCCI/I(bI/IKaI_II/II/I

CPC

W3yunth  acmekThl ~ paccMOTpeHuss  MHGOPMALUOHHBIX
MPOIIECCOB BeO B CHUCTEMax YIpaBJICHHS: MpeoOpa3oBaHUE U
nBwkeHue. [Ipoliecc NPUHATHS peIIeHUs KaK OCHOBHOM
3JIEMEHT mpeoOpa3oBaHusl HH(pOpMauuu. 3HATh OCHOBHBIE
¢a3pl mporecca MPUHATUS PELIeHUH Kak MH()OPMAIMOHHOTO
mporecca. [logpobHO pa3obpaTe mpolecch — mepeaadn
uHpopMmanuu. 3HaThb OINpENeJIeHue U CBOICTBa IOTOKA
uH(popMaluu Beb.

CPC

3HaTh YPOBHU MpEICTaBICHHS HH(POPMAIIMOHHBIX MPOIECCOB.
[TonpoGHO U3YYUTh KOHIENTYaIbHYIO MOJIETh
uHpOpPMALlMOHHOTO  mpolecca.  Pazobpatb  CTpYKTYypHl
JIOTUYECKOr0 M (PU3MYECKOTO YpOBHEH IpeACTaBICHUS
MH(OPMALIMOHHOTO TNpoliecca Bed.

CPC

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

Tema 6

Jlunelinple METOIBI KJIaCCU(DUKAITUT

CPC

W3yunth  acmekThl  pacCMOTpeHuss  WHGOPMAIMOHHBIX
MPOIIECCOB BeO B CHCTEMax YIpPaBJICHUS: MpeoOpa3oBaHUE U
nBrkeHue. llpormecc NpUHATHS pelIeHWs KaKk OCHOBHOM
DIIEMEHT TpeoOpazoBaHust HMHPOpMaIuu. 3HATh OCHOBHEIC
da3pl mporecca MPUHATHS PENICHUH Kak WH(OPMAIMOHHOTO
mporecca. [logpobHO pa3obpaTe Tpolecch  mepeaadn
uHpopmanui. 3HATH ONpEIEIeHHe | CBONCTBa MOTOKA
uH(popmalnu Bed.

CPC

3HaTh YpOBHU NPEICTaBICHUS WH(POPMAIMOHHBIX MPOIECCOB.
[Togpo6HO U3y4IHUTh KOHILIENTYaJIbHYIO MOZETb
uHpOpMALMOHHOTO  mpouecca.  Pa3obpaTb  CTPYKTYpHI
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JIOTUYECKOTO0 ¥ (DU3MUYECKOTO YpOBHEH TMpeaCcTaBICHUS
nH(pOpMaIMOHHOTO Ipoliecca BeO.

3 CPC

JI1s1 TOATOTOBKY K 3aHATHUSIM UCIIOJIB30BATh JIEKIUU, UHTEPHET
pECYpChl, OCHOBHYIO U JOTIOJIHUTEIbHYIO JIUTEPATYPY.

Tema 7

Jloructuueckas perpeccust

1 CPC

W3yunuTh  acmekThl ~ pacCMOTpeHHs  HMH(OPMAIIMOHHBIX
MPOIIECCOB BeO B CHCTEMax YIpaBJICHUS: MpeoOpa3oBaHUE H
nBwkeHue. [Ipolecc TPUHATHS pEHICHUST KaK OCHOBHOM
AJIEMEHT TpeoOpazoBaHus HH(POpMaIMK. 3HATh OCHOBHBIC
¢a3el mporecca MPUHATUS PEHICHUH Kak HH()OPMAIMOHHOTO
npouecca. [logpoOHO  pa3oOparh HpPOLECCH  Mepeladyu
uHpopManuu. 3HATh OINpPEACICHUE W CBOKMCTBAa IOTOKA
uHpopmanuu Bed.

2 CPC

3HaTh YPOBHU IpEACTaBICHHS MH(POPMAIIMOHHBIX MPOLECCOB.
[ToxpoGHO W3YYUTh KOHIIENITYIbHYIO MOJICTTh
UHPOPMAIIMOHHOTO  mpolecca.  Pa3oOpaTh  CTPYKTYpHI
JIOTUYECKOTO0 ¥ (DM3MUYECKOTO YPOBHEH IMpeICTaBICHUS
nH(pOpMaIMOHHOTO Ipolecca BeO.

3 CPC

JI71s1 MOATOTOBKY K 3aHATHUSIM UCIIOJIB30BATh JIEKIIUU, UHTEPHET
pECYPChl, OCHOBHYIO U JIOTIOJHUTEIBHYIO JTUTEPATYPY.

Pexomenpanuu 1mo OpraHu3annunu CaMOCTOSITEIILHOMN pa6OTLI CTYACHTOB!:

Buj yueOHbIX 3aHATHI

OpFaHI/I?,aIII/IfI ACATCIIBHOCTH CTYACHTA

Jlexnusa

Hanucanme KoHcmekTa JeKIMWA: KpaTko, CXEMaTHYHO,
MOCJIEZIOBATEIbHO  (PUKCUPOBATH OCHOBHBIC — TIOJIOKEHUS,
BBIBOJIBI, (DOPMYIHUPOBKH, OOOOIICHUS; MOMEUYaTh BaKHBIC
MBICJIM, BBIACIATH KIIIOYEBBIC CJIOBA, TCPMUHBIL. HpOBepKa
TEPMHUHOB, MOHATHI C MOMOIIBIO DHIUKIONEANUN, CIOBapeil,
CIIPaBOYHHUKOB C BBbIIIHCHEIBAHUEM TOJIKOBAaHHUH B TETpalb.
O0603HaUUTh BOMPOCHl, TEPMHUHBI, MaTepHal, KOTOPBIH
BBI3BIBACT TPYAHOCTHU, IOMCTUTD U IMONBITATHCA HalTH OTBET
B pekoMeHayeMmoil nurteparype. Eciu camocTosTenbHO He
yaaeTcsi  pazoOparbcsi B Marepuaie, HEOOXOIUMO
chopMynupoBaTh BOMPOC M 3a7aTh IMpernojaBaTeNio Ha
KOHCYJIbTAllMM, HAa MMPAKTUICCKOM 3aHATHHU.

HpaKTI/IquKI/Ie 3aHATHUA

[IpopaboTka paboueit mporpamMmsl, yaemnsisi oco0oe BHUMaHHE
IEJSIM U 33JladaM, CTPYKTYPE M COJCP)KAHUIO JTUCITUTUTHHEIL.
Ananu3 nuteparypsl u/unu UHTEpHET — pecypcoB, pelieHue
TUTIOBBIX  3ajad, MPOBEJICHUE  KOHCYIbTAlMA  C
npernojaBaTesieM Mo MPOOJIEMHBIM BOMPOCAM JIEKITHOHHOTO
MaTepuaga, IOATOTOBKAa K ONPOCY W/WIH KOJUIOKBHYMY,
MOCTAaHOBKA  3aJauyd  JUIS  TPAKTHUYECKOTO  3aJaHus,
odopMIIeHHE OTYETA T10 33JJaHUI0, pad0Ta B MAJIOH TpyIIIIE.

Konrponsnas pabdora /
WH/IMBUIYaIbHOE
3a/laHKe

O3HakomJieHME C TIOCTAaHOBKOM  3ajaud, pa3paboTka
aIropuT™Ma pelieHus, BbIOOP MIPOrpaMMHO-aIapaTHBIX
cpeAcTB  peanusauuu.  Peanmuzamuss B BbIOpaHHOM
MHCTpyMeHTanbHOM cpene. [loaroroBka BBIBOAOB W/
KOPOTKOI'O OTYETA B BUJIC IPE3CHTALIMH.

IToaroroBka k

ITouck nuTepaTypel ©  cocTaBiieHHe OuOimorpadumu,
WCIOJb30BaHUE OT 3 710 5 HayyHbIX paboT, H3JI0KEHHE
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JTCKYCCHSIM, MHEHHSI aBTOPOB M CBOETO CYXKICHHS 10 BBIOpaHHOMY
JOKJIaziaMm, BOIIPOCY;

HaMMCaHUIO pedepaTa | U3JIOKEHHE OCHOBHBIX AacleKToB Tpobiembl. M3ydeHue
Hay4YHOU, Y4eOHOW, HOPMATUBHOW W APYTrOd JIUTEpaTypHl.
OT16op HEoOX0onMMOro MaTepuaina; (OpMUPOBAHHE BHIBOJOB
1 pa3paboTKa KOHKPETHBIX aITOPUTMOB U/UJIH PEKOMEH Il
[0 PEUICHUIO IOCTABJICHHOW LEIM W 3aJa4yd; IPOBEICHHE
MPaKTUYECKUX MCCIeN0BaHUM Mo JaHHOW TeMe. Pa3paborka
Ipe3eHTaluu  Juld  JOKJIaJja OCHOBHBIX  PE3YJbTaTOB
MIPOBEICHHOM paboThLI. XKenarenapHo odopmiieHue
pe3yabTaTOB B BUJIE CTaThU B COOPHUK TPYIOB KOH(EpPEHIIUU
WM TeMaTUYECKUI HAYYHBIN KypHaJ.

6.4. HopmatuBHbIE IPaBOBbIE TOKYMEHTHI

2. IEEE P1003.0 «PykoBOJCTBO MO OKPY>KEHHIO OTKPBITBIX cucteM POSIX».
3. TOCT P UCO/MDBK 12207. IIporecchl KU3HEHHOTO IHMKJIA TMPOTPAMMHBIX
CPEACTB.

6.5. MuTepHeT-pecypchl, ClIPaBOYHbBIE CUCTEMBI.

4. http://smarty.php.net — Be6-TexHOIOr MM

5. http://yandex.ru/cgi/vesna - npumepbl CKPUIITOB BEO-IIPUIIOKEHHI

6. http://belitsoft.ru/ - urcTpymeHTapuii pa3paboTKi HHTEPHET-TTPUITOKEHHIA

7. http://www.virtech.ru — uacTpymMeHTapHii pa3pabOTKH HHTEPHET-TPHIIOKCHUI

8. [OnexkTpoHHbIi  pecypc]:  Marepuansl  CBOOOIHOW  SHIMKIONEIUH
«Bukuneaunay. URL: http://ru.wikipedia.org/wiki/, (pexum goctymna — cBOOOHBIN), (1aTa
obpamenus: 28.03.2017).

9. [OnexTpoHHBIH pecypc]: Marepuanbl OTKPBITOTO Kypca IO MalluHHOMY
oboyuenuto ot kommanuu ODS. URL: https://habrahabr.ru/company/ods/blog/325654/,
(pexxuMm nmoctyma — cBOOOHBIN), (1aTa oOpamenus: 28.03.2017).

10. Boponnna, B. B. Pagpabotka npuiokeHuH A8 aHaiIM3a
c1abOCTPYKTYPUPOBAHHBIX MH(POPMAIIMOHHBIX PECypcoB : ydebHoe mocooume / B. B.
Boponuna, B. C. Momkus. — Yiueaaosck : YaI'TY, 2015. — 162 c.

11. [OnexTpoHHBI pecypc]: Marepuansl caiita machinelearning. URL:
http://www.machinelearning.ru/wiki/index.php?title= TTepeoOy4enue, (pexum moctymna —
cB0OOAHBIN), (1aTa oOpamenus: 28.03.2017).

12. [OnexkTponnbiit  pecypc]: Cratbss mo  perymspusanmn.  URL:
https://ru.wikipedia.org/wiki/Perynspusauus_(marematuka), (pexum  jgoctynma  —
cB0OOAHBIN), (1aTa oOpamenus: 28.03.2017).

13. [OnexTpoHHBI  pecypc]:  Marepuanst  cata MSDN.  URL:
https://msdn.microsoft.com/ru-ru/magazine/dn904675.aspx,  (pexum  goctyma  —
cB0OOAHBIN), (1aTa oOpamenus: 28.03.2017).

14. [OnexTpoHHBIM  pecypc]:  Marepuansl  caiita  machinelearning.
URL:http://www.machinelearning.ru/wiki/index.php?title=HopmansHoe p
acrpezeneHue, (pexuM Joctyma — cBoOOAHBIN), (mara oOpamenus: 28.03.2017).

http://citforum.ru/ - «CepBep MHPOPMAIIMOHHBIX TEXHOJOTHW» - ON-line OmOIMOTEKA
UH(QOPMAIIMOHHBIX MATEPHAJIOB 11O KOMITBIOTEPHBIM TEXHOJIOTHSIM.

15. http://www.intuit.ru/ - OOpa3oBaTenbHBI TMOpPTaN JHUCTAHIUOHHOTO
oOy4eHwUS.

40


http://smarty.php.net/
http://yandex.ru/cgi/vesna
http://belitsoft.ru/
http://www.virtech.ru/
http://www.machinelearning.ru/wiki/index.php?title
http://www.machinelearning.ru/wiki/index.php?title=Нормальное_р

16. www.coursera.org - Ilmatdopma ans OecrlaTHBIX OHJIAWH - JICKIMI
(mpoekT mo mybnukanuu o0pa3oBaTEeNbHBIX MAaTepUajoB B MHTEPHETE, B BHUJE Habopa
OCCIUTaTHBIX OHJIAHH - KypCOB).

6.6. IHbIE NCTOYHUKU

17. Knsukun, B. H. Cratuctuuyeckne MeTonbl aHandu3a gaHHeix / B. H.
Kistukun, FO. E. KysaiickoBa, B. A. AnekceeBa. — M. : ®uHaHchl U ctatucTHKa, 2016. —
240 c.

18. Knsukun, B. H. Crarucruueckue MeToAbl B YIpaBICHUU KaueCTBOM:
koMmmbloTepHbIe TexHOJoruu / B. H. Knsukun. — M. : ®unancel u cratuctuka, MHDOPA-
M, 2009. - 304 c.

19. BanmeeB, C.I'. PerpeccuonHoe MojenupoBaHue mpu 00pabOTKe
naomonenuii / C. I'. BaneeB. — M. : Hayka, 1991. — 272 c.
20. Spymkuna, H. I'. WHTemnekTyanbHbli aHaIUM3 BPEMEHHBIX PsIOB

yaebHoe ocooue / H. I'. SApymkuna, T. B Adanaceesa., U. I'. [leppunbea. — M. : U]
«DOPYM» : UHOPA-M, 2012. — 160 c. — (Bsicuiee o6pa3oBanue).

21. Song, Q. Fuzzy time series and its models / Q. Song, B. Chissom // Fuzzy
Sets and Systems. — Ne54 (1993) — P. 269-277.

7. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHOe ofecrieyeHne JUCHHNIHHbI

(MonyJis)
Ha3zBanmne HaumenoBanue o0opynoBanus Ilepeyenn
Jadoparopuu/kiacca, JINIIEH3MOHHOT 0
OCHALIEHHOI'0 NPOrpaMMHOI0
He00X0AMMBbIM, B o0ecnmeyeHUs
COOTBETCTBHUH C
TpeOOBaAHUSIMU
PI'OC/ CYOC,
000py/10BaHNEM
ydeOHas ayAuTopus PaGoune mecta CTYZICHTOB: CTONBI U CTYJNBSL | MyJNbTUMHIUIAHBINH
JUIS IPOBEJCHHUS — COOTBETCTBEHHO KOJIMYECTBY CTYACHTOB. IPOEKTOP
3aHATHHN JeKnoHHoTo | Pabouee mecto mis naBanua u mur ¢ OB3: | Koncynsrant [Linroc
THIIA, TEKYIIETO rapTa C TEJIECKOIMYECKOM CTONEIIHNLIEH Ha
KOHTPOJIA U 3NEKTPOMEXaHMUECKOM MPHUBOJE - | mIT.,
MPOMEKYTOUHOMN Kpeclo-KoJsicka sl uHBanuoB 18" - 1 mr.,
aTTecTalluu WHAYKIWOHHAA MeTJIA - 1 MIT., KOMIIBIOTED C
BepcHei uTd cnaboBUAAIINX - | mT.,
KHOITKa BBI30Ba COTPYJHUKOB — | mIT.
Pabouee mecto npemnogasarens: cron — 1
mT., cTyn — 1 T, kadexapa - 1 mr. Jlocka
MeJoBasi U MapKepHasi. JKpaH, HOyTOyK
Lenovo ideapad 100/15, npoekTop
WHPOPMAITHOHHO — PaGoune mecTa: cTONBI KOMITBIOTEPHBIE — B | MyJIbTUMHUIUITHBIN
aHAIUTUIECKas COOTBECTBHH C KOJINYECTBOM CTY/IECHTOB, MIPOEKTOP
naboparopus — kpecio [pectmx Profi -B-20 Camb6a 6opno | KoncynbranT Ilnroc
yueOHas ayIuTopus B pyOuHK - 15 mt., moxcTaBKa 1Jist HOT
JUTSI TIPOBEICHUS Fellowes FS-48121 Standard uepusrii - 15
3aHATUN wr. Paboyee mecTo mpernogaBaTesns: CToI
CEMHHAPCKOI'0 TUIIA, KOMIIBIOTEPHBIH - 1 mT., cTyn - 1 mT. [locka
KypCOBOTO MeJloBast WK MapkepHasi [lepcoHanbHble
IPOEKTUPOBAHUS KOMIIBIOTEPBI
(BBIIOTHEHUSI
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KypPCOBBIX paboT),
TPYIIOBBIX U
WHIMBUIYaJIbHBI X

KOHCYJIbTALIUI

oubnmoTexa - PaGoumne mecra: cTonsl u cTymbs. Pabouee MynbTUMAIARHBIA
MIOMEIIEHUE 1151 MECTO MpenoiaBaTessl: CToia — 1 WT., CTyl - | IPOEKTOp
CaMOCTOSITEIbHOM 1 wr., kadeapa OubnaroTeynas - 1 mr. Koncynpranr Ilntoc
paboTEI Tenedon — 1 wrT., nudposoit

MHOTO(YHKIIMOHAIFHBIA KOTHP - | mIT.,
KOMUPOBaIbHBIN anmapaT MOV — 1 mir.,
npunTep - 1 wr., ckanep — 1 wr. lkad — 7
LT, CTeUIaX-33 T, OMOIMOTEYHAs CTOMKA
— 2 WT., cTeHa — 2 mwt. MenoBas Wi
MapkepHas gocka. [lepcoHanbHbie
KOMITBIOTEPBI

IIporpamMmHoe obecnevyeHune:

B nporecce NEeKIMOHHBIX 1 CEMUHAPCKUX 3aHATHH UCIIONB3YETCs CIIEAYIOIIee
porpaMMHOe oOecrieueHue:

- IporpaMMBl, oOecrieyrBaroye HaBuranuio B cetu Mutepuet: «Google chromey;

- IPOrpamMMbl, JEMOHCTpAIlMM BUICO MaTepUalioB: MpourpbiBatesib «Windows
Mediay;

- TIpOrpaMMBbI JJIsi IEMOHCTPAllMK M CO3JaHMs mpe3eHTanuii: «Microsoft Power
Point».

HNudopmanroHHbie CIPABOYHbIE CHCTEMbI:
www.nnir.ru / - Poccuiickast HalfnoHanbHas OMOIMoTEKa
WWW.NNS.ru / -HarroHanbpHas 3JeKTpOHHAs ONOIHoTeKa
WWW.ISi.ru / - Poccuiickast TocyaapcTBeHHas OMOIHOTEKA
www.biznes-karta.ru / -ArentctBo nenoBoit nadopmaryn «br3Hec-kapTa»
www. rbs.ru / - Uadopmarmonnoe areHTcTBO «PocbnsnecKoncantuam»
www.aport.ru / - TTorckoBas cructema
www.rambler.ru / - TTorckoBas cucrema
www.yandex.ru / - TTouckoBas ciuctema
www.busineslearning.ru / - Cuctema AuCTaHIIMOHHOTO OU3HEC 00pa30oBaHUs
. www.test.specialist.ru / - Ilearp kommsrorepHoro ody4denuss MI'TY um. H. D.

BOoo~NoOR~WDNE

o

baymana

11. http://www.consultant.ru/ - KoncynpTaHT muioc

12. http://lwww.garant.ru/ - Tapanr

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

14. Hayunas AIIEKTPOHHAs oubnmnoTeka eLibrary.ru. URL:
http://elibrary.ru/defaultx.asp;

15. HanumonaneHas snektpoHHas Oubmmuortexka. URL: www.nns.ru; Poccuiickas
rocynapcTBenHas oubnmoreka. URL: www.rsl.ru;

16. Poccwuiickas HarmoHanmbpHas OunOmmoreka. URL: www.nnir.ru; DiekTpoHHas
oubmuorexa Grebennikon. URL: http://grebennikon.ru/;

17. DnextponHo-OmOmmoTeyHass cuctema MsmarensctBa  «Jlamp». URL:
http://e.lanbook.com;

18. DnekrponHo-GubIHOTeuHas cuctema IOPAMT. URL: http://www.biblio-
online.ru/.
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