[MTPMJIOKEHHME

MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3SOBAHUS P®
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/[J)KETHOE OBPA3OBATEJIbHOE
VUPEXJIEHUE BBICILIEI'O OBPABOBAHUS
«PSI3AHCKUU T'OCYJIAPCTBEHHBIN PAJJMOTEXHUYECKU YHUBEPCUTET
UMEHU B.®. YTKUHA»

KA®E/IPA ABTOMATU3NPOBAHHbLIX CUCTEM VIIPABJIEHUA

OLEHOYHBIE MATEPUAJIBI
10 JUCLIUIUINHE

«MeTobl HHTEJIEKTYAIbHOMH 00Pa00TKH JaAHHBIX)»

Hanpasnenne nonroroBku

09.04.02 NudopmalimOHHBIE CUCTEMBI U TEXHOJIOTUH

OIIOII akaneMH4eCKOl MarucTparypbl

«MHpopMaLlMOHHBIE CUCTEMBI U TEXHOJIOTHI)

KBanudukanus (cTeneHs) BHITYCKHUKA — MAaruCTP

dopmbl 00yUIEHHS — OUHASI, OUHO-3a0UHAs

Pa3anp



OrneHOYHBIE MaTepUaNbl MPEIHA3HAYEHBl JJS KOHTPOJS 3HAHUKW OOYYaroIMXCS IO
quctuIinHe «MeTopl MHTEIVICKTYaIbHOW O00paOOTKM JaHHBIX» M TMPEACTABISAIOT co00i (oHT
OIICHOYHBIX CPEJICTB, OOpa30BaHHBIM COBOKYMHOCTHIO yUE€OHO-METOJUYECKHX MaTepUaioB
(KOHTPONBHBIX 3aJIaHWK, OMUCAHWUW JabOpaTOPHBIX paboOT), MpeTHA3HAUYCHHBIX MJIs OICHKU
KauecTBa  OCBOCHHSI  OOYyYalOIIMMHCA  JAaHHOW  JUCHUIUIMHBI KaK  4YacTd  OCHOBHOM
npodeccuoHabHON 00pa30BaTeIbHON TPOTPAMMBI.

Ilenp — OIEHUTH COOTBETCTBHE 3HAHWIA, YMEHHN U YPOBHS MPHOOPETEHHBIX KOMIICTCHIIHIA
oOyJaromuxcs 1esM U TpeOOBaHUSAM OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBbI B XOZI€ MMPOBEICHUS
y4eOHOro mporecca.

OcHoBHasg 3amadya — OOECHCYUTh OILEHKY YPOBHS C(HOPMHPOBAHHOCTA KOMIIETEHIUMH,
nprOOpPEeTaeMBbIX 00YUYAIOIUMCS B COOTBETCTBHH C dTUMH TPEOOBAHUSIMHU.

KonTpons 3HaHmii oOy4arommxcss TPOBOAUTCA B (QOpME TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUYHOU aTTECTALIUM.

Texymuii KOHTPOJIb YCTIEBAEMOCTH MPOBOJUTCS C IIENIBIO OIMPENICICHHUS CTENEHU YCBOCHUS
yueOHOro Marepuana, CBOEBPEMEHHOIO BBISBICHUS W YCTpaHEHHs] HEJIOCTaTKOB B IMOJATOTOBKE
00y4JaromuUXcsl U IPUHATHS HEOOXOANUMBIX MEp MO0 COBEPIICHCTBOBAHUIO METOAMKH MPEINOIaBaHUS
y4eOHOW JUCHUIUIMHBI, OpTraHW3alud pabOThl OOYYAIOIIMXCS B XOJIe Y4YEOHBIX 3aHATHA U
MPOBEJICHUS, B CIy4ae HEOOXOAMMOCTH, MHAUBHUIYAIbHBIX KOHCYIbTAMi. K KOHTpOIO TeKylen
yCIIEeBA€MOCTH OTHOCSITCSI TPOBEPKA 3HAHHM, YMEHUI U HABBIKOB, MPUOOPETEHHBIX 00YYAIOIIMMHUCS
Ha JIa0OpaTOPHBIX pabOTaX U MPAKTUICCKUX 3aHATHUSX.

[TpomexyTouHasi aTTecTalysl CTyI€HTOB M0 JaHHOW JAUCUUIUIMHE MPOBOJUTCS HA OCHOBAHUU
pe3yJIbTaTOB 3alIUTHI 1a00paTOpHBIX padoT. [Ipu BeIMONHEHNN Ta60PATOPHBIX PAOOT MPUMEHSIETCS
CHUCTEMa OLIEHKH «3a4T€HO — He 3a4TeHOo». KolnyecTBO J1abopaTOpHBIX pabOT MO TUCHUIUIMHE
OTIpE/ICNIEHO YTBEPKIACHHBIM YIEOHBIM rpaduKoM.

[To uToram Kypca CTYIEHTBI CAAIOT B KOHIE ceMmecTpa oOydenus 3ader. dopma mpoBeneHus
3aueTa — YCTHBIM OTBET, MO YTBEPKICHHBIM JK3aMEHAIMOHHBIM OuieraM, chopMyITHpOBaAaHHBIM C
YU4ETOM COJep>KaHusl y4eOHOW IUCHUIUIMHBIL. B 3K3aMeHAallMOHHBIM OuieTr BKJIIOYaeTcs [1Ba
TEOPETUIECKHUX BOMPOCA 10 TeMaM JUCIIUTLINHBL.

1 IMacnopT (poHIA OLIEHOYHBIX CPEACTB MO JUCHUILIIHMHE

IIK-1. Cnoco0OeH BBINONHATE paboOTHl MO 00pabOTKE W aHAIM3y HAyYHO-TEXHHUUYECKOM
UH(QOPMALIUU U PE3YIbTATOB UCCIICAOBAHUM.

ITK-1.2. [IpoBOoIUT aHANN3 HAYYHBIX JAHHBIX, PE3yIbTATOB SKCIIEPUMEHTOB U HAOIIOICHUI.

3Haer: KiaccupuUKaMIO 3aJad  aHaJIM3a  JAaHHBIX; 0a30Bble  TIMIIOTE3Bl;  3a/a4d
KIacCU(pUKALMK, KIACTEpU3AlMM ¥ YacTUYHOrOo OOydYeHHs; 3aJady BBIOOpa M TEHEpaluu
UH(QOPMATUBHOW CHUCTEMbl IPU3HAKOB; 3aJady IMPOTHO3MPOBAHUSA U 3aMOJIHEHHUs NPOOesoB;
(GYHKIMIO KOHKYPEHTHOTO CXOJCTBA M QJITOPUTMbI, OCHOBAaHHBIE Ha HEH; METOJbl aHaIu3a
BPEMEHHBIX PS/I0B.

YMeer: NpoBOAMTH aHAIM3 3ajad aHAIKW3a JAaHHBIX; HPUMEHATh Oa30BbIE THIIOTE3bI,
IPOBOJIUTh aHAIN3 PELICHHs 3aJad KiaccU(UKALMM, KIACTepU3allMd M YaCTUYHOTO OOy4eHUs;
NPOBOJUTH AHAIM3 PEIICHHs 3a/a4d BHIOOpA U TeHeparuy MH()OPMAaTUBHON CHCTEMBbI MIPU3HAKOB;
NPOBOJUTh AHAIN3 PE3yJIbTATOB PEIIEHUs 3a/Jadd MPOrHO3UPOBAHMS U 3AIOJHEHUS NPOOEsOB;
IPOBOJUTH AHAIM3 PE3YJIbTATOB, MOJYYEHHBIX C MOMOIIbI0 (PYHKIIMU KOHKYPEHTHOTO CXOJCTBA U
QJITOPUTMOB, OCHOBAaHHBIX HA HEW; MPOBOJUTH AHAINU3 PE3YJIbTATOB 3KCIIEPHUMEHTOB, MOTYYEHHBIX
Ha OCHOBE MPUMEHEHUS] METO/I0B aHAJIM3a BPEMEHHBIX PS/IOB.

Buaaneer: 0a30BbIMH THIOTE3aMM; CPEICTBAMU  pEIIEHUs 3aJad  Kiaccu(UKalu,
KJIacTepU3allid M YaCTHYHOTO OOyuYeHHs; CpEJCTBAaMHU pEIICHHUs 3aJauyd BeIOOpa M TeHepaluu
UHQOPMATUBHOW CHUCTEMbI TPU3HAKOB; CPEACTBAMH PpEIICHUS 3aJauyd MPOTHO3UPOBAHUSA U
3aloJIHEHUsT  MPOOETOB;  CPEACTBAMHU  peali3alliil  aJrOPUTMOB  BBIYHCICHHA  (YHKLIHUU
KOHKYPEHTHOT'O CXOZCTBA; METO/IaMH aHAJIN3a BPEMEHHBIX PSIOB.



Ne KoHnTpoJsmmpyemsle pa3ieinbl Kon HaumenoBanue

/o JUCIUILTHHBI KOHTPOJIUPYeMOii OIIEHOYHOI'0
KOMIIeTEHITUH cpeacTsa
1 | Knaccuduxamms 3aqad aHaM3a JaHHBIX. T1IK-1.2-3 OTueT O BBHIIOJHEHUHT
bazoBbie runoressl [IK-1.2-Y MpaKkTUIecKoi paboTel Ne 1,
IIK-1.2-B OTYET O BBIIIOJIHCHUU

nabopaTopHoi paboTer Ne 1,
KOHTPOJILHBIE BOIIPOCHL,

3a4eT
2 | 3agauu knaccupUKaNuU, KIacTepu3alun [IK-1.2-3 OT4YeThl O BHIMOIHEHUN
1 YaCTUYHOTO O0yUYEHUS [K-1.2-V npakTUYecKkux padot Ne 2 u
IIK-1.2-B Ne 3, oT4ueT O BBIIOJIHCHUU

nabopaTopHoi paboTer Ne 2,
KOHTPOJIbHBIE BOIIPOCHL,

3a4eT
3 | 3agaua BeIOOpA U TeHEpAINH [IK-1.2-3 OTyYeT O BBIMIOJIHEHUHT
MH(pOPMATUBHON CHCTEMBI IPU3HAKOB. [IK-1.2-Y npakTUYecKkux padot Ne 4 u
3ajaya MPOTHO3UPOBAHUS U 3aTIOJIHEHUS [1IK-1.2-B Ne 5, otuer 0 BBINOJHEHUHN
npo0eoB nabopaTopHoi paboTer Ne 3,
KOHTPOJIbHBIE BOIIPOCHI,
3a4eT
4 | OyHKUMS KOHKYPEHTHOTO CXOJACTBA U [IK-1.2-3 OT4YeT O BHIIOJIHEHUHT
aJITOPUTMBI, OCHOBAHHBIE HA HEW. AHAIN3 [IK-1.2-Y MpaKTUIECKOi paboThl Ne 6,
BPEMEHHBIX PSJIOB [1IK-1.2-B OTYET O BBIINOJHEHUH

nabopaTopHoi paboTer Ne 4,
KOHTPOJIBHBIE BOIIPOCEHI,
3aqer

Kpurtepun oneHnBaHus KOMIETEHIUIH 110 pe3yJIbTaTaM 3aIUUThI J1a00paTOPHBIX padoT
U Ca4H 324€Ta

1. YpoBeHb ycBOEHUS MaTepuaia, IpelyCMOTPEHHOIO IPOrpaMMOii.

2. YMeHue aHanmM3upoBaTh MaTepHall, yCTaHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBSI3H.

3. KauecTBO OTBETOB Ha BOIPOCHL: JIOTUYHOCTb, YOSIKICHHOCTD, O0ILAs 3PYIHIIHA.

Kpurepuu npuema 1a00paTopHbIX padoT:

«3aUTEHO» - CTYJCHT NPEeACTAaBMII MOJHBIN OTUET 0 JabopaTopHOil paboTe, OpUeHTUPYETCS B
IPEJCTAaBICHHBIX B paboTe pe3yibTaTaX, OCO3HAHO M IPAaBWIBHO OTBEYACT HA KOHTPOJIbHBIE
BOIIPOCBHI;

«HE 3aYTEHO» - CTYJEHT He MMEET OT4eTa O JIAOOpaTopHOW paboTe, B OTYETE OTCYTCTBYIOT
HEKOTOpbIE€ MyHKTHI 33/1aHUsI HAa BBIIOJHEHHE PAOOTHI, IPU HAIUYMM MOJIHOTO OTYETA CTYJEHT HE
OPUEHTHUPYETCS B IPEACTABIECHHBIX PE3Yy/IbTATaX U HE OTBEYAET HA KOHTPOJIbHBIE BOIIPOCHI.

Kputepun BbICTaBI€HUs OLIEHOK NPH aTTECTALUK PE3YIbTaTOB OOYUEHHS 110 TUCLUILINHE B
BUJIE 3a4eTa!

- Ha «3a4TEHO)» OLIEHUBAETCSl PACKPBITHE BOIIPOCOB HK3AMEHALIMOHHOTO 3aJaHUS U OTBETHI Ha
CME)KHBIE BOIIPOCHI;

- Ha «HEe3a4TEHO» OLIEHMBAETCS CJ1a00e U HEMOJIHOE PACKPBITHE BONIPOCOB SK3aMEHALMOHHOTO
3a/laHusl, OTCYTCTBHE OCMBICIIEHHOTO IIPEJICTABIEHHS O CYIIECTBE BOIPOCOB, OTCYTCTBUE OTBETOB
Ha JIONIOJHUTEIIBHBIE BOIIPOCHL.

2 IlpuMepbl KOHTPOJILHBIX 3aJaHUH /1J151 OLEHUBAHUS KOMIIETeHIM I
2.1 TunoBble TeopeTHYECKHE BONPOCHI ISl IK3aMeHa M0 qucuuiuviuge (3)

ITK-1.2.



l.3agaua aHanmu3a JaHHBIX Kak 3aJada I[IOMCKAa 3aKOHOMEPHOCTEW B MPOTOKOJIAX
HaOJIFOJEHUIA.

2. Knaccudukanus 3ahad aHajau3a JaHHBIX KakK 3a7ad 3aloJHEHUs MpoOesoB B TabiuIle
00BEKT-CBOMCTBO B 3aBUCUMOCTH OT THUIIOB IIKAJI X MECTOIOJIOKEHHUSI U KOJIMYECTBA MPOOETIOB.

3. I'unoTe3a KOMIMAKTHOCTH KaK OJJHA U3 OCHOBHBIX 0A30BbIX THIIOTE3 B aHAJIN3E JTAHHBIX.

4. 3anaya knaccuuKay 1 OCHOBHBIE MOAXObI K €€ PEIICHHUIO.

5. CraTucTUyecKuil MOAX0 I, IOAX0, OCHOBAHHEINA Ha UJICE CXOJICTBA.

6. Ilonxoapl, OCHOBaHHBIE HA TPUHLIMIIE OTACIUMOCTH.

7. Ilonxoapl, OCHOBaHHBIE HA JIOTUYECKUX ITPaBUJIAX.

8. ITocTpoenune ancaMO1eil KiaccupuKaTopoB.

9. MeTo/bl OLIEHKH Ka4eCTBa PEIICHUS U MPUHLIUIBI CPABHEHUS PA3TUYHBIX aITOPUTMOB.

10. 3agaya kacTepu3al ¥ OCHOBHBIE MTOJXO/IbI K €€ PELICHHUIO.

11. CratrucTHuecknii NOAX0/ K PEIIEHUIO 3aJJa4l KIIACTEPU3ALIHH.

12. 'eomeTpuyeckuii MOAX0/T K PEIICHUIO 3aJja4M KJIaCTepU3alHH.

13. MeTo/1bl OLICHKM KauecTBa PEHICHUSI U IPUHIUIIBI CPABHEHUS PA3IMYHBIX AJITOPUTMOB.

14. 3amaua yactuaHoro 0O0yueHus (semi-supervised learning) kak mMpoMeXyTOYHBIM BapraHT
MEXTy 3a1aueit KiacCu(PUKAIUU U KIIaCTEPHU3AITHH.

15. OcHOBHBIE MOAXOBI K PEIICHUIO 3a7a4d BbIOOpa MH()OPMATUBHON CHCTEMBI NTPU3HAKOB
(feature selection): KpuUTepuM KadecTBa, aJIrOPUTMBI Mepedopa MPHU3HAKOBBIX IMOJICUCTEM
(TpagMieHTHBIE U CTOXACTHYECKUE).

16. OCHOBHBIE TOAXOMBI K pEHICHHIO 3a/Jayd TeHepanuu HWH(HOPMAIMOHHONW CHCTEMBI
npu3HakoB (feature extraction): MeTOJ TJIaBHBIX KOMITOHEHT, HEJIMHEHHBIE MpeoOpa3oOBaHUs
MPU3HAKOB.

17. 3amauya mPOTrHO3UPOBAHHUS (PErPECCMOHHOTO aHalM3a), CBSI3b TEOMETPUYECKOW U
CTaTUCTUYECKOU MOCTAHOBOK.

18. 3anomHenne mpoOenoB B TaONMIaX JAHHBIX M IMOUCK OMKMOOK B JaHHBIX: anroputM ZET,
rpynna anroputMoB WANGA 1151 pa3HOTHIIHBIX IEPEMEHHBIX.

19. KonkypeHTHOE CXOJICTBO Kak 0a30Basi THIOTE3a IS PEIICHUs Pa3IMUHbIX 3aJlay aHaln3a
TAHHBIX.

20. Omnpenenenne PyHKIIMN KOHKYPEHTHOTO CXOJICTBA.

21. I3MepeHne KOMIAKTHOCTH C TIOMOIIbIO (DYHKITUM KOHKYPEHTHOTO CXOJICTBA.

22. AATOpuTMBI, OCHOBaHHBIC Ha PYHKITMHM KOHKYPEHTHOTO CXOJICTBA.

23. OCHOBHBIE OAXO0/bI, IPUMEHSEMBIE IIPU aHAIM3E BPEMEHHBIX PS/I0B.

KoHTponbHbIe BOMPOCH HCMONB3YIOTCS HAa ATamax MPOMEXYTOYHOTO KOHTPOJs (3almra
71a00paTOPHBIX PadOT) M 3aKIIOUYUTEIILHOTO KOHTPOJIA (3a4€T) YPOBHS JTOCTUTHYTHIX KOMIETEHITUI
no temaM. [Ipu MpoBeeHUM TEKYIIETO0 M MPOMEXYTOYHOIO KOHTPOJS MO T€MaM HCHOIb3YIOTCS
BOIIPOCHI TECTOB, pEAIM30BAaHHBIX B paMKax cucTeMbl «O0pa3oBarenbHbIi opTan kadeapsr ACY»
— http://www.rgrty.ru/

3 ®opMbI KOHTPOJISA

3.1 ®opMBbI TeKylLIEr0 KOHTPOJISI

Texymuit KOHTPOJIb MO AUCHMILIUHE MPOBOJUTCS B BHJI€ TECTOBBIX ONPOCOB (B TOM UHUCIE C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX CPEJCTB KOHTPOJS Ha caiTe Kadeapbl www.rgrty.ru) 1o
OTNIENbHBIM TEeMaM JUCIHUIUIMHBI, MPOBEPKU 3aJaHHM, BBIIOJHAEMBIX CAMOCTOATEIBHO MPH
MOATOTOBKC K MPAKTUYCCKUM 3aHATHAM U Ha60paTOpHBIM pa60TaM.

3.2 @opMbI NPOMEKYTOUHOTO0 KOHTPOJISI

dopma IpOMEKyTOUHOTO KOHTPOJIS O AUCHUILTMHE — 3aluTa Ja00paTOPHBIX padoT.

3.3 @opMbl 3aKJIHOYUTETBLHOT0 KOHTPOJIS

d)opMa 3aKIIIOYUTCIIBHOIO KOHTPOJIA MO JUCIHHUIIIINHC — 3a4€CT.

3.4 Kputepuii 10mycKa K 3K3aMeHy

K 9K3aMCHY JOOIMYCKAKOTCA CTYACHTBI, 3allUTUBIIMC KO JHIO IIPOBCACHHUA 3a4CTa II0
pacmnHCcaHUIO SK3aMEHAIIMOHHOM ceccuu Bce TabopaTopHbie padOTHI.


http://www.rgrty.ru/

CTYZ[CHTBI, HC 3allIUTUBIINEC KO JHIO IMPOBCACHHA 3a4€Ta IO paCIIMCAHUTIO 3K3aMeHaHHOHHOﬁ
ceccuu XoTs Obl OFHY JTAOOpaTOpHYI0 pabOTy, Ha K3aMEHE TOJYyYalT HEYIOBIECTBOPHUTEIBHYIO
OIICHKY. PemieHrne o MOBTOPHOM ASK3aMEHE M CPOKax MPOBEJCHUS dK3aMEHa NMPUHHUMAET JCKaHAT
TI0CJI€ JTMKBUIAIUY CTYICHTOM UMEIOIICHCS 3a0JDKEHHOCTH TT0 J1a00opaTOpHBIM paboTam.
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