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AHHOTANMA

B Kkypce u3maraioTcsi OCHOBHBIC pE3ylbTaThl W3 TEOPUH YIOPSIOYCHHBIX MHOXKECTB M alreOpandecKux
PEIIETOK, KOTOpble MOTrYT 3((EKTHBHO HCIIONB30BAThCS B COBPEMEHHBIX METOAAX aHanu3a (MalHUHIa)
naHHbIX. Ocoboe BHUMaHUE yIEseTcsl pa3feidly COBPEMEHHOW MPUKIAJHON TEOPUH PEIIETOK, OCHOBAaHHOMY
Ha aHanu3e (GOpMaNbHBIX NOHATHH. l3mararorcs MeToApl MOCTPOCHHSI PELIETOK IMOHATUH KaK OCHOB
(dbopMallbHBIX TaKCOHOMHH M OHTOJIOTHH TpeAMETHhIX obOnactedi. Ha emuHOoM anreOpanmueckoM sI3bIKe
U3JIAraeTcsl TEOPHsI UMIUIMKATUBHBIX 3aBUCUMOCTEH, TOUHBIX U NMPUOIMKCHHBIX, & TAK)KE CBA3aHHBIX C HUMU
(GYyHKIIMOHATBHBIX 3aBHcUMOCTeH. C €IMHBIX TEOPETHKO-NMOPSAKOBBIX IMO3MIMN M3JIaraeTrcs psa METOJO0B
MalrHHOTO OOy4YeHHMs M MaWHHMHTa JaHHBIX. BakKHOM CKBO3HOM TeMOH Kypca SIBISIETCS BBIYMCIHTENbHAS
CIIOKHOCTb ~paccMaTpUBacMbIX 3aJad M aJrOpUTMOBHUX pemeHua. OOcyxnaroTcs pa3HOOOpa3HbIe
MIPaKTUUECKUE TIPUIIOKEHHS paCCMaTPHUBAEMBIX METO/IOB.

1. leau u 3apa4u

eap AUCUMNIMHBI

JlaHHBI Kypc TO3BOJUT CTYACHTaM OBJAJIETh MareMaTHYeCKUMH OCHOBaMH BaKHeHIel obmactu
paspaborku naHHbIX (Data mining) - mocTpoeHHMs Hepapxuii KiIaccoB OOBEKTOB, HMILTUKALHMA,
aCCOLMATUBHBIX IIPAaBUJ U 3aBUCUMOCTEN OPYyruX THUIIOB Ha Ipu3Hakax. CTyIEHTHI NOJIydyaT HABBIKU
AaBTOMAaTHYECKOTO MOCTPOCHHUSI HEPApXUUECKOM MOIENM MPEeIMETHOM 00JacTh, W HaxOIUTh
3aBHCHMOCTH B JJaHHBIX, a TAK)XX€ aHAJIU3UPOBATh AJTOPUTMUUECKYIO CIOKHOCTb TAaKOI'0 poja 3aj1ad U
CTpouTh 3(QQEKTUBHBIC AITOPUTMBI IOPOXKACHUS HEPApXUi KJIacCOB OOBEKTOB M CUCTEM
3aBUCHMOCTEH Ha MHOXKECTBaX IPU3HAKOB OOBEKTOB.

3agaum AU COMIIHHBI
OBnageTp MareMaTHYeCKMMHU OCHOBaMHM BakKHeHmied oOmacTu aHaim3a v pa3paboTku AanHblx (Data
mining) - MOCTPOCHUS HEPAPXHUH KJIACCOB OOBEKTOB M MOCTPOCHMS 3aBHCHMOCTEH (acCOLMaTHBHBIX
mpaBuil) Ha npu3Hakax. CTyAeHTHl HAy4aTcsl CTPOUTh UEPAPXUUECKYI0 MOJENb NpeAMETHONW o0macTH,
HaXOJUTh 3aBUCUMOCTHU B JaHHBIX, aHAJIU3UPOBATH AJITOPUTMHUUECKYIO CIOKHOCTbh TAKOI'O poja 3ajad,
a TakKe CTpOUTh OJPQPEKTHBHbIC aJrOPUTMBI TOPOXKIACHHUA HEPApXUU KIIacCOB OOBEKTOB U
3aBUCHMOCTEH Ha MHOXKECTBaX IPU3HAKOB OOBEKTOB.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh LIAroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IUIaH-TpapuK pealu3alud OpOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHIIOJITHEHUS

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢oOpMe OTYETOB, CTaTeH,
BBICTYIUICHM Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CeMMHapax U T.II.

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
WCCIeOBaHUN B 007acTH TMPUKIAAHOW MaTEeMAaTUKH W
nH(POpPMATUKN




OIIK-1 Criocob6eH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTH X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATLHOM ESTENbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1aqy, JIaHUPOBATh MyTH
peleHus, mpeyararb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.2 Bnazmeer wucciieqoBarejbCKUMU METOAAMH U
CrocoOeH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 33134,
MpUMEHSST 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJJaMU pEIICHHUs, 3aJlad, MOHMMAeT W YYUTHIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElIeHUH

OIIK-3.4 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHNs] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOHW WU
HE3HAKOMOM CpeJie U B MeXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben kKoMOMHUPOBATh U
aJlaNnTHPOBATH CYIIECTBYIOIINE
MH()OPMaOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a1auk, ()OPMYITHPOBAHUS BHIBOIOB
1 OLIEHKH TOJIY4YECHHBIX PE3YyJIbTaTOB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyiacT MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.1 3Haer npuHIUOB MOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mnpakTUYECKHBIIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTAallud MpH aHalln3e OO0bEeKTa HAyYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJJaMH1, YCTHOTO, TUCBMEHHOTO U
BUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOIMU U
WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
Ha [TOCTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU pabOoThI

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUsS B HAayYHBIX
CTyICHYECKUX KOH(PEpPEHIMUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

- (yHnameHTambHBIC KOHLENIUU M NMPOPECCHOHANBHBIC PE3YJbTaThl, CHCTEMHBIE METOIOJIOTUU B

npodecCHoHANBHOM 001acTH;

- COBPEMEHHOE COCTOSHUE W NPUHINIHAIHHBIC BO3MOXXHOCTH S3bIKOB U CUCTEM IPOTPaMMHUPOBAHUSI.
YMETh:

- HCIIOJIb30BaTh HOBBIC 3HAHMUS U MIPHUMEHATH UX B IPO()ECCHOHAIBHOM ACSTEIBHOCTH;

- HCIOJB30BaTh COBPEMEHHBIC TEOPHUH, METOIbI, CHCTEMbl U CPEACTBA NMPUKIATHON MAaTeMaTHKH H

MH()OPMAIIMOHHBIX TEXHOJIOTHH JUISl PELICHUS HAYYHO-HCCIICIOBATENILCKUX U IMIPUKIIAJIHBIX 32/1a4.
BJIQJICT!

- CTPOHMTh HEPApXUYECKYI0 MOJENb IPEAMETHON O0O0JIacTH, HAXOMUTh 3aBUCHMOCTH B JaHHBIX,

aHaJM3HPOBATh ATOPUTMHUYECKYIO CIIOKHOCTh TAKOTO Poja 3a/1ad;

- cTpouTh 3G(PEKTUBHBIE ANTOPUTMBI TIOPOXKJICHHUS HEPapXHid KJIACCOB OOBEKTOB M 3aBUCHMOCTEH Ha

MHO)KECTBAX MPU3HAKOB OOBEKTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

1 Beenenue: 0030p kypca. OTHOmIEHUS U 5 4 7
rpagbl.

) YacTu4HO-yIOPSIIOUCHHBIE MHOXKECTBA U 4 5 6
rpagpl.

3 PemeTkun n nomypemerky. 5 5 7
Ananus gopmanbHbix noHATHi (ADII). 4 4 6
Mogenn NpeACTaBICHUS 3HaHWM,

5 MallMHHOTO  OOydYeHus,  pa3pabdoTKu 4 4 7
JAHHBIX Ha SI3bIKe COOTBETCTBUI [anya n
PELIETOK NOHATHU.

AnropurMudeckue npoOIeMbl

6 [IOCTPOEHUS peleTox 3aMKHYTBIX 4 4 6
MHOXKECTB U 0a3MCOB MMIUTHKAIHHA.

7 Kitacrepuszanus U YCTOWYUBOCTh 4 4 6
HOHATUH.

Nroro yacos 30 30 45

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. Beeaenue: 0630p kypca. OTHOIICHUS U rpadsbl.




bunapusie otHOomenus. I'padel, moarpadsl, 4acTH, IUKIBI, KIUKH, AEPEBbS, ABYIOJbHBIE Ipadbl.
I'padpr  OuHapubix  oTHOmeHuH. CBolicTBa  OWHApHBIX  OTHOIICHWH  (pedIIeKCUBHOCTS,
CUMMETPUYHOCTb, ACUMMETPUYHOCTb, AHTUCHMMETPHUYHOCTb, TPAH3UTHUBHOCTb, CBSI3HOCTD,
AlUKJINYHOCT, IOJIHOTa) M HMX TEOPETHUKO-TpadoBOe BBIpaKeHHE. BakHble BHIBI OWHAPHBIX
OTHOILEHHH: 3KBHBAJIEHTHOCTb, TOJICPAHTHOCTh, YACTUUHBIH MOPSIOK.

JlononHUTENbHOE OTHOIIEHHWE, oOpaTHOE (IyalbHOE) OTHOIICHWE, KOMyallbHOE OTHOIICHUE,
CHMMETPHUECKOE JIOTIOTHEHHE.

CpoiicTBa OMHApHBIX OTHOIICHUH: PEPIEKCMBHOCTb, TPAH3UTHBHOCTb, CHMMETPHYHOCTH,
aCUMMETPHYHOCTh, aHTUCUMETPUYHOCTh. VImrocTpanus cBoicTB Ha rpad)e OTHOILICHHUS.

BaxHble BUJIbI OTHOIIIEHUN: 3KBUBAJIEHTHOCTH (KJIaCChl SKBUBAJICHTHOCTH), TOJIEPAHTHOCTH (KJIacchl
TOJICPAaHTHOCTH).

2. YacTHYHO-yTOPAI0YCHHbIE MHOXECTBA U rpadsbl.

YacTuuHblil NIOpANOK, cTporuil Tomonoruueckass COPTUPOBKA NOPSANOK, KBAa3UIIOPSNOK, JIMHEUHBIA
MOPSAOK, OTHOLIECHUE MOKPBITHS (JOMUHHPOBAHNS), OPUEHTUPOBAHHBIN rpad mopsaka, nuarpamma
(Xacce) mopsinka.

YacTHuHBIA TMOPAOOK KaKk TPaH3UTUBHOE 3aMbIKaHME OTHOIIEHUS TIOKPBITHS (Takke uepe3
[IPOU3BEACHNUE MAaTpull), KBa3UIIOPAJOK, OTHOLIEHUE HECPABHUMOCTH, 4YaCTHUUHBIM IOPSJOK Ha
3NIeMEeHTax (HaKTOP-MHOKECTBA MO OTHOLICHUIO SKBUBAJCHTHOCTH B KBa3UMOPSIKE; (KBa3H)IOPSIOK
Ha NOMEYEHHHBIX (packpameHHbX) rpadax. PasmepHocts Ilpumepsl mopsakoB B MaTeMaTuke U
MPUJIOKEHUSAX: TOPAJOK Ha MYJIBTUMHOXKECTBAX, MOPSIOK Ha pa3OMEHUsIX YHOPSIOYEHHOTO
MHO)KECTBA (TIOPSAKOBast U MYJIBTUIUINKAaTUBHAS).

3. PemeTky U moMypemeTK.

UnpumymMm, cynpemym, NOIYpELICTKH, KBa3HPEIIETKH, JBa ONPENEICHUs peleTok. Jluarpammbl
MOJYpEIIeTOK peIIeTOK. Buasl pemeTok (MoiHbIe, MOAYISIpPHBIE, MAaTPOHIbI, TUCTPHOYTHBHBIE,
OyneBbl) U ux auarpammel. (IlopsakoBeie) GUIBTPBI M Uaea bl pemeToK. [1omomHeHnsT YacTHUHBIX
MOPSZIKOB JI0 pemeTok (mononHenue Jleneknumaa-MakHuna) U TUCTpuOyTHBHEIX perietok (Teopema
Bupxkroga). CoorserctBust ['anmya n ux cpoiicrBa. CoorBercrBue ['anmya, ocHoBaHHOE Ha OMHApHOM
OTHOILICHHH.

4. Ananmuz popmanbHbIx oHATHIA (ADIT).

Omneparop 3aMbIKaHHUsI U CUCTEMa 3aMbIKaHUH (ceMelicTBO Mypa). 3aMKHyThIe MHOXKECTBA, pPelIeTKa
3aMKHYTBIX MHOXECTB.

dopManbHBII KOHTEKCT, (OpMalIbHOE IMOHITHE, YaCTUUHBIA MOPSAOK Ha (OPMAIbHBIX MOHSTHSIX,
pemietka (GopManbHbIX MOHATHH. CynmpeMyM M HHQHUMYyM-HEpas3lI0KHMBIE >JIEMEHTHI PEIICTKH.
OcnoBHas teopema A®DII (P. Bumie) o npeacTaBUMOCTH MOJTHON PEMIETKH PELIETKONW (OpMabHBIX
NOHATUH. MHOrO3HauHble KOHTEKCTHI, IIKAJIMPOBAHUE JaHHBIX.

CucteMbl UMIUTHKAIIVN, paBuia ApMCTPOHTa, CBS3h C (DYHKIIMOHAILHBIMHU 3aBHCUMOCTSIMU B 6a3ax
NaHHbIX. basucel wWMMIDIMKanui: mnpsMol 0asWc, MHUHUMaNbHBI Oasuc  (/{rokeHHa-I'ura).
[IceBmoconepxanus: onpeaenenus JrokenHa-I'ura u l'antepa. Pazmepst 6a3ucos.

5. Mogenn mnpeacTaBlICHUs 3HAHWH, MAIIMHHOTO OOydYeHHUs, pa3pabOTKH [JaHHBIX Ha S3bIKE
COOTBETCTBUM ['ailya U peleToK MOHATHMN.

[IpocTpancTBo Bepcuil uepe3 coorBercTBusi ['amya. IlpocTpanHcTBa BepcHil ¢ MOMypelIETOYHBIM
ynopsigoueHueM kinaccupukaropo. JICM-mMeTon NOpOKACHUS THIIOTE3, TUIIOTE3bl KaK COEPKaHUsA
pELIeTKH TOHATHHA TONOKHUTENFHOr0 KoHTekcTa. Wmmmukanmu u JJCM-rumortessl. ['mnoressl u
POCTpPaHCTBa Bepcuil. JlepeBbsl pelleHui U UX IOIPYKEHHUE B PEUIETKY IOJyIPOU3BEAECHUS ILIKAJIL.
V30pHBIE CTPYKTYphl M WX HpPOCKIHH, OOy4eHHWE Ha Y30pPHBIX CTpPYyKTypax. Wmmmkamum u
accolMaTUBHBIC NIPaBUJIa HA Y30pHBIX CTPYyKTypax. IIpumMepsl mpunoxkeHuii B OnonHpopMaruke u
aHaJIn3e TEKCTOB.

AccouunaruBHbIe TipaBuiIa B pazpadorke naHHbix (Data mining), ux noaaepkka (support) U cTeneHb
yBepeHHocTh (confidence). AcconmaTUBHBbIE TpaBWia U penieTkd (OpMaNbHBIX MOHSATHHA. bazuc
JlrokceHOyprepa A1l acCONMATUBHBIX MpaBWII. ba3nuc, 0CHOBaHHBIN HA OCTOBHOM JIEPEBE JAUArPaMMBbI
PELIETKY OHATHA.



PemeTkn moHATHI Kak CPeACTBO AJSl MOCTPOCHHS TaKCOHOMHUU M MEPOHOMHM (CHCTEMBI KJIacCOB,
CBSI3aHHBIX OTHOILIEHUEM «OBITh YaCTHIO»).

Onpenenenns  oHrojoruil.  OHTONMOTMST  KaKk  YaCTHMYHO-YNOPSJOYEHHOE  MHOXECTBO  C
JIOIIOJIHUTEIbHBIM OTHOLIEHHEM Ha 3j1eMeHTax. IIporpammHble cpeincTBa MOCTPOEHHUS] OHTOJIOTUH.
ABTOMAaTH4ecKoe MOCTPOCHUE OHTOJOTUH MO OOBEKTHO-TPU3HAKOBHIM TaOMUIAM KaK PEIIeTOK
HOHATUH.

6. AnropuTMHUYECKHE TMPOOJNEMBbl TOCTPOSHHUS PEIMIETOK 3aMKHYTHIX MHOXECTB W 0a3ucoB
MMILTAKAITAH.

Teopernueckue OIEHKH BPEMEHHOHN CIOXKHOCTH B xyaumeM ciydae. Kmaccwl cioxnoctu P, NP,
co-NP u #P. #P-nonHoTa 3amad mojcuera pa3Mepa peIlIeTKH 3aMKHYTBIX MHOXECTB U pa3Mmepa
MUHUMaJbHOTO Oa3uca. NP-moiHOTa HEKOTOpPBIX 3afad O MOHATUAX: 3afada ONpeAcTCHHS
[ICEBIO3aAMKHYTOCTH U CO-NP.

Anroput™bl mocTpoeHus pemietok: Hoppuca, T'antepa, 3ambikaii-mo-Omnomy, Hypuna u ap.
ANTOpUTMBI TIOCTPOSHUSI MUHUMAJIBHOTO 0a3ica MMIUTMKAUKA W 0a3uca acCOIMATUBHBIX TPABHUIL
[Mporpammuas cucrema ConExp mocTpoeHus: pemeTok TMOHITHH, 0a3UCOB HMIUIMKAUN U
ACCOIMATUBHEIX MTPABUIL.

7. Knactepusanus 1 yCTOWYMBOCTb OHATHH.

Kitaccuyeckne MeTonpl KnacTepuU3allid, OCHOBAHHBIE Ha OTHOIIEHWHM W METPUKaX CXOACTBA.
Omnpenenenne Kiactepa Kak 3aMKHYTOTO MHOXECTBA OOBEKTOB C «OOJNBITUMY» OOIIUM YHUCIIOM
MIPU3HAKOB. YCTOMYMBOCTh MOHATHS KAaK Mepa KauyecTBa KiacTepa. YPOBHEBBIE M HMHTErPajIbHBINA
HMHJIEKChl YCTOMYHUBOCTH. YCTOMYMBOCTD U JTUCIIEPCHs. YCTOMYMBOCTD U UMIUIMKALIMU. YCTOMYUBOCTD
U cBoicTBa peuieTkd MOHATHHA. COOTHOLICHHE MEXIy YPOBHEBBIMH WHAEKCAMH yCTOWYMBOCTH.
JAvHaMyKa yCTOMYHMBOCTH IpU POCTE YHCIA NPUMEPOB. TPyAHOBBIUKMCIMMOCTD YCTOMYMBOCTH.
AnTOpUTM C TOJMHOMHAIBHOW 33JEpKKOM A  BBIYMCICHUS HMHJIEKCOB  YCTOWYMBOCTH.
[TpubnukeHHOE BBIYMCIICHUE YCTOHYMBOCTH. YCTOWYMBOCTh B aHAJIHM3E COOOINECTB M MEAMIIMHCKON
nH(pOpMaTuKe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. CoBpemennas npuxiagnas ainredpa [Teker] / I. bupkrod, T. K. baptu ; nep. ¢ anr. FO. . Manuna
- CI16.JIans,2005
2. bunapusie otHomEHUS, rpadbl U KoyekTuBHbIe pemeHus| Teker] / @. T. Aneckepos, O. JI. XabuHa,
. A. Isapu - M.Duzmarnut,2012
3. MATLAB 7 [Tekcr] : nporpammupoBanue, uncienusie metoast / FO. JI. Kerkos, A. HO. Ketkos, M.
M. llyner .— CII6. : BXB-Iletepbypr, 2005 .— 737 c.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. B. Ganter, G. Stumme, R. Wille, Eds., Formal Concept Analysis: Foundations and Applications,
Lecture Notes in Artificial Intelligence, State-of-the Art Series (2005), vol. 3626, pp. 196-225.

2. Jonas Poelmans, Sergei O. Kuznetsov, Dmitry I. Ignatov, Guido Dedenea, Formal Concept Analysis
in knowledge processing: A survey on models and techniques. In: Expert Systems with Applications,
Vol. 40. No. 16, pp. 6601-6623, 2013



3. Mikhail A. Babin, Sergei O. Kuznetsov, Computing premises of a minimal cover of functional
dependencies is intractable. In: Discrete Applied Mathematics, Vol. 161(6), pp. 742-749, 2013.

4. Sergei O. Kuznetsov, Jonas Poelmans, Knowledge representation and processing with formal
concept analysis. In: Wiley Interdisciplinary Reviews: Data Mining and Knowledge Discovery,
Vol.3(3), pp. 200-215, 2013.

5. Sergei O. Kuznetsov, On Stability of a Formal Concept. Annals of Mathematics and Artificial
Intelligence, Vol. 49, pp.101-115, 2007.

6. B. Ganter, S.A. Obiedkov, Conceptual Exploration. Springer, 2016.

7. S.0. Kuznetsov,T.P. Makhalova, On interestingness measures of formal concepts. Inf. Sci.442-443:
202-219 (2018).

8. S.0. Kuznetsov, Ordered Sets for Data Analysis, arXiv 2019, https://arxiv.org/abs/1908.11341

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTALUN.

B npouecce camocTosTenbHOM paboThl 00YUaIONIMXCs MPEIIONaraeTcsi HCIOIb30BaHUE TaKUX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATENbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIBHO HEOOXomuMoe Bpemsi [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— npopaboTKy y4eOHOro marepuana (110 KOHCIEKTaM JIGKIMH, y4eOHOH W HaydyHOW JUTEparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHBIX JUISI CaMOCTOATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHUI, CBOICTB;

— MOJATOTOBKY K NMPAKTHYECKUM 3aHSITHSAM, BBIIIOJTHEHHUE ABYX MHAWBUIYAIbHBIX JOMAIIHUX 3a1aHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: C.O. Ky3uenos, a-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTEeMAaTUKH H
nH(POpPMATUKN

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH()OPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTD X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATLHOM IESTENbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1ady, JIaHUPOBATh MyTH
peleHus, mpeyiaratb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.2 Bnazmeer wuccieqoBarejbCKUMU METONAMH U
CHocoOEH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSsT 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMHU pEIICHUs, 3a/lad, MOHMMAeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHns] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOW WU
HE3HAKOMOM CpeJie U B MEeXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MoWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a/1aut, (OPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YEHHBIX PE3YyNbTaToB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEATPHATHI




IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu mpoheCCUOHATBHOU JISATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢eCcCUOHANTBHOH ACATEIbHOCTH

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJJaMH1, YCTHOTO, TUCBMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
Ha [TOCTaBJIEHHbIE BONIPOCHI 110 TEME HAy4YHOU pabOoThI

MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
UCCIIEI0BAaHUM, IIPOBEIECHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUsS B HAayYHBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYAJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzyueHus auciuIuinHbl « MTHTEpIIpeTHpyeMble METOIbI KiTacCH(DUKAIIMK 1 TOPOXKICHUS 3HAHUIDY
00yJaromuiics JOKeH:

3HATH:
- (yHnameHTanbHBIC KOHLENIUU M NMPOPECCHOHANIBHBIC PE3YJbTaThl, CHCTEMHBIE METOIOJIOTUU B
npodecCHoHANBHOM 001acTH;
- COBPEMEHHOE COCTOSHUE W NPUHINIHAIHHBIC BO3MOXXHOCTH S3bIKOB U CUCTEM IPOTPaMMHUPOBAHUSI.
yMeThb:
- HCIIOJIb30BaTh HOBBIC 3HAHMUS U MIPHUMEHATH UX B IPO()ECCHOHAIBHOM ACSTEIBHOCTH;
- HCIOJB30BaTh COBPEMEHHBIE TEOPHUH, METOIbI, CHCTEMbl U CPEACTBA NMPUKIATHON MaTeMaTHKHU H
MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIsl PELICHUS HAYYHO-MCCIICIOBATENILCKUX U IMTPUKIIAJIHBIX 32/1a4.
BJIaJIeTh:
- CTPOHMTh HEPApXUYECKYI0 MOJENb IPEAMETHON O0O0JacTH, HAaXOMUTh 3aBUCHMOCTH B JaHHBIX,
aHAJM3HPOBATh AITOPUTMUYECKYIO CIIOKHOCTh TAKOTO Poja 3a/1ad;
- cTpouTh 3G(PEKTUBHBIE ANTOPUTMBI TIOPOXKJICHHUS HEPapXHid KJIACCOB OOBEKTOB M 3aBUCHMOCTEH Ha
MHO)KECTBAX MPU3HAKOB OOBEKTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. IlpoBecTr HACTPOUKY «JICHHUBOW» CXEMBI KIacCH(DHUKAIIMN HAa OCHOBE aHAlIN3a ONFKaWIIX coceeit
KiaccupuuupyemMoro oObeKTa IO pa3Mepy IepeceucHuid C TpUMEpaMu pa3HbIX KJIacCOB W HUX
MOJIEPIKEK B PA3HBIX KJIACCAX, C YUYETOM 3HAYMMOCTH MPU3HAKOB U JIPYTUX BO3MOXKHBIX apaMeTPOB
MOJIEJIH.

2. TpemynoxuTh onpenercHne «IpUOIMKEHHOTO 0a3uca UMILTMKAIU, qomyckarolee d((EeKTHBHBINA
(MOMMHOMUATHHBIN IO BpEMEHH ) aJITOPUTM ITOPOXKICHUS.

3. Jlns KOHKPETHOTO MacCUBa JaHHBIX M 33J1aud KJIaCCU(DUKAIIMKA CPABHUTH TOYHOCTH KIIACCU(UKAIIUN
C MCITOJIb30BAHNEM Pa3IIMYHBIX METOJIOB OMHAPH3AIMH U OTIEpaIliii CXOJCTBA B y30PHOH CTPYKTYpeE.

4. JIOTIOMHUTE  CXeMy «JICHHBOM KIAacCH(PHUKAIMW» DIEMEHTOM OyCTHHTA, YYHUTHIBAIOIIUM
HEOJTHOPOMHOCTh OOywaromieii BBIOOPKM ¥ 3HAYMMOCTH pPa3iMYHBIX TpuMepoB. [IpoBectn
SKCMEPUMEHTANIbHYI0 HACTPOWKY TapaMeTpOB MOJAETH C TOMOIIBI0 CKOJIB3SIIET0 KOHTPOIS
(xpocc-Banuaanumn)




5. Jlns HECKONBKUX CTAHIIAPTHBIX MAaCCHUBOB JaHHBIX NMPOBECTH CPABHUTEIBHBIN aHAIA3 TOYHOCTH
KIacCH(PHUKAMU TPU BLIOOpE Pa3IMYHBIX DJIEMEHTOB MPOCTPAHCTB BEpCHid, OT Hanboliee YacTHBIX
(3aMKHYTBIX) 10 HarbOoJee 00X (MUHUMAIBHBIX TEHEPATOPOB).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. KakoBa CIIOXHOCTb HOCTPOCHHSI TPAH3UTHUBHOTO 3aMbIKaHHMs OMHAPHOTO OTHOIUEHMS, 3aJaHHOTO
MHOXECTBOM T1ap IEMEHTOB (MaTpuueil, rpagom)?

2. O6nagaer Ay CTPOrui MOPSIIOK CBOUCTBOM aHTUCUMMETPUIHOCTH?

3. Kakux 31eMeHTOB HE MOXKET COAEPKaTh JUarpaMma 4acTUYHOTO opsiaka?

4. KakoBa aJropuTMHUYECKas CIIOKHOCTD 3aJja4H TOIIOJIOTHYECKOM COPTHPOBKHU. OTBET 000CHOBATD.

5. Kakux a1eMeHTOB HEe MOXKET COAEPKaTh JuarpamMma (IMCTpuOyTHBHOM, MOIYIISIPHOMN ) PEILIECTKHU?

6. Jloka3aTp, 4TO B MPOU3BONBHOM pemeTke umeeT mecto (ab) (cd ) = (ac) (bd) mns
MPOU3BOIILHBIX a,b,c,d.

7. KaxoBa anropuTMuueckas CIIOKHOCTh MPOBEPKHM TOTO, YTO YACTHUYHBINA TOPSAIOK, 3aJaHHBIN
OTHOILIEHUEM HOKPBITHS, SBIISICTCS (IIOTY)PEIIeTKON?

8. Ilo mpon3BOIBHOMY KOHTEKCTY C OMOLIbI0 anroputMa 30 MOCTPOUTh MHOKECTBO BCEX MOHSATHH U
HapHUCOBATh AUarpaMMy pPELIeTKU MOHATUH.

9. Tlo mpou3BOIBLHOMY KOHTEKCTY MOCTPOUTH «IPSIMOM 0a3uc)» MMIUIMKANWK (T.6. OCHOBAHHBIM Ha
«COOCTBEHHBIX MOCBUIKAX)).

10. Ilo 3agaHHOMY KOHTEKCTY W 3aJaHHBIM IOPOTraM MOAJAEPKKH U AOCTOBEPHOCTH MOCTPOUTH 0a3zuc
accOLMaTUBHBIX MPAaBWJI HA OCHOBE OTHOIIEHHS MOKPBITHA PEIIeTKH NMoHATHH (6a3uc JlrokcenOyprepa).
11. Io 3aaHHBIM MOJIOKUTEIBHBIM M OTPULATEIBHBIM IPUMEPAM, MPEICTABICHHBIX B BUAEC OMHAPHBIX
KOHTEKCTOB, TOCTpouTh JJCM-rumnoressl, 4acTU4HbIE IIPOCTPAHCTBA BEPCUM, aCCOLMaTUBHBIE IpaBUIIa
JUISL IOJIOKUTENIbHBIX TIPUMEPOB, U TIPOBECTH KIAaCCU(DUKALIUIO IPUMEPOB C HEOIIPECIICHHBIM KIaCCOM.
12. Tlo 3agaHHBIM MOJOXKUTEIBHBIM U OTPULATEIbHBIM IIPUMEpPaM, MPEACTABICHHBIM B BUIE Y30PHBIX
CTpykTyp (Ha rpadax WIM KOpPTeKaX MHTEPBAIOB), MOCTpouTh JICM-TUNOTE3bl, YacTHYHBIC
MPOCTPAHCTBA BEPCHI, aCCOLUMATUBHBIC NpaBUia [UIA MOJOXHUTEIBHBIX HPHUMEPOB, M MPOBECTH
KJIaCCU(HKALIUIO TPUMEPOB C HEOTIPEEICHHBIM KJIACCOM.

13. Jlokazars SKBUBAJIEHTHOCTb JIByX OMPEAEIEHUI PEeHIETKH.

14. TlocTpouTh peleTKy NOHATUH ¢ HOMOLIBIO AJITOPUTMA, UMEIOIIET0 IIOJIMHOMUAIBHYIO 33JCPKKY.
15. OnpenenuTbh accOLMAaTUBHOE IPaBUIIO JUIsl ONMCAaHUM, 33JaHHBIX MHOMKECTBOM IIOMEYEHHBIX II
rpa¢osB.

16. Kak ycToH4MBOCTD CBsI3aHA C MOAACPKKON 3aMKHYTOTO MHOKECTBA IIPU3HAKOB?

HpI/IMep OK3aMCHHAIIMOHHOI'O Ounera:

burer 1.

Bonpoc 1. KakoBa anropurmMuieckas CI0KHOCTb OCTPOCHUS! TPAH3UTHBHOTO 3aMbIKAaHUS OMHAPHOTO
OTHOILIEHHS, 33/IaHHOTO MHOJKECTBOM Tap JIEMEHTOB (MaTpuiei, rpagom)?

Bonpoc. 2. Kakux 25eMEHTOB HE MOXET cOlIepKarh auarpamma (JUCTPUOYTHBHOW, MOIYJISPHON)
pemerku?

Bompoc 3. 1o 3a1aHHOMY KOHTEKCTY M 33JJaHHBIM MOPOTaM IMOJAEPKKH U TOCTOBEPHOCTU MOCTPOUTH
0a3uc acCOLMATUBHBIX MPaBWJ HAa OCHOBE OTHOLICHHUS TOKPBITHS PEIIETKH TMOHATHH (0a3uc
JlrokcenOyprepa).

buner 2.

Bonpoc 1. KakoBa anropuTMuuYeckass CIOXHOCTh TPOBEPKH TOTO, YTO YACTHYHBIA TOPSJIOK,
3aJJaHHBIN OTHOIIICHUEM TTOKPBITHSI, ABJISICTCS (TTOJTY )PEIIETKOMN?

Bormpoc 2. Jlokazare, 4T0 B IpOU3BOIBHOU perreTke nMeeT Mecto (ab) (cd ) > (ac) (bd) mus
MPOU3BOJILHBIX a,b,c,d.

Bonpoc 3. o 3a7aHHBIM TOJOKUTENBHBIM U OTPUIIATENBHBIM NIPUMEPaM, MPEJICTABICHHBIM B BUJIC
Y30pHBIX CTPYKTYp (Ha rpadax Wi Koprexax WHTepBaIORB), MOCTpouTh JJCM-rUnoTe3sl, YaCTUIHBIC
MPOCTPAHCTBA BEPCHM, ACCOIMATUBHBIC NpaBUia JUIS MOJOKHTEIBHBIX TPUMEPOB, M MPOBECTH
KJIaCCH(HKAIUIO IPUMEPOB C HEOMPEICTICHHBIM KJIACCOM.



Kpurepun onennBanus
OTJINYHO

10 - BcecTOpOHHHE, CHCTEMAaTU3UPOBAaHHbIE, TyOOKHE 3HAHMS Y4eOHOM MpOrpaMMbl JTUCHMIUIMHBI U
YMEHHE YBEpEHHO NPHUMEHSATh MX Ha IMPAKTUKE NPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE H
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHUI;

9 - cucTemMarn3upoBaHHbIE, NTyOOKHE 3HAHHS Y4eOHOH MporpaMMbl JUCHUILIMHEL 1 YMEHHE YBEPEHHO
MPUMEHSATh WX HA MPAKTHKE NPU PELICHWH KOHKPETHBIX 3a]ay, MNpaBHWIbHOE 000CHOBAaHUE MPHUHATHIX
peLIEHN;

8 - mryOokue 3HaHUS y4eOHOI MporpaMMbl IUCHMIUIMHBI M YMEHHE NPUMEHATh UX Ha MPAKTUKE IPU
peIIeHUH KOHKPETHBIX 3a]1a4, IpaBUJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH;

XOpOIIO

7 - TBEpIO 3HAET MaTepHaJl, TPAMOTHO M IO CYLIECTBY M3JIaraeT ero, yMeeT NPUMEHSATh MOIyUCHHBIE
3HaHUS Ha [IPAKTUKE, HO JIOIYCKAeT B OTBETE WJIM B PELLICHUM 33]a4 HEKOTOPbIE HETOUHOCTH;

6 - 3HaeT Marepual, IPaMOTHO MU3JIaraeT ero, yMeeT IPUMEHATh 10 IyYCHHbIE 3HaHUS Ha [IPaKTUKE, HO
JOITYCKaeT B OTBETE WIIM B PEIICHHUH 33]1a4 HEKOTOPBIE HETOYHOCTH;

5 - 3HaeT OCHOBHOM MarepHall, [paMOTHO H3JIaraeT €ro, yMeeT NPUMEHATh NOJyYEHHbIE 3HaHNA Ha
[IPAKTUKE, HO IOIYCKAeT B OTBETE WJIU B PEILIEHUU 3a]lad HETOYHOCTH;

YIOBJIETBOPUTEIILHO

4 - ¢parMeHTapHBIH, pa3po3HEHHBIN XapakTep 3HAHWW, HEJOCTATOYHO MPaBUWIbHBIE (OPMYITHPOBKH
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOH MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIafIeeT OCHOBHBIMHU pasziellaMi y4eOHOH HporpamMmbl, HEOOXOIUMbBIMU
JUI IaJbHEHWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO 00paslly B CTaHIapTHON
CUTYyalluy;

3 - xapakTep 3HaHMH JOCTaTOYEH Ul JalbHEHIIero oOydeHUs W MOXET NMPUMEHSTh MOJydYCHHBIC
3HaHUS 110 00pa3ily B CTAHAAPTHOMN CUTYaLUH;

HEYIOBJIETBOPUTEIILHO

2 - He 3HaeT OobIEil YaCTH OCHOBHOTO COAEPKaHHS yueOHOW MPOrpaMMbl AUCIUILIIMHEIL, JOMYCKaeT
rpyobie ommOKH B (OPMYJIMPOBKAX OCHOBHBIX TMOHSATHH IUCHMIUIMHBI U HE YMEET MPaBHIIBHO
UCII0JIb30BaTh [10JIyYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.

1 - He 3HaeT (OPMYIMPOBOK OCHOBHBIX TOHSTHUH AWUCIMIUIMHBI U HE YMEET HCIIOJIb30BaTh
[IOJTyYE€HHBIE 3HAHUS TPU PEIICHNUN THUIOBBIX MPAKTUYECKUX 3aad.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnu 5k3ameHa oOyuaromieMmycst TpepocTaBisercss 60 MUHYT Ha mOArotoBKy. Ompoc
oOyyJaromierocsi Mo OWJIETy Ha 3K3aMCHE HE JOJDKCH IPEBBIIIATh ABYX aCTPOHOMUYECKHX 4YacoB. Bo
BpeMsl IPOBEICHUS HK3aMeHa OOydYaloIIMecss MOTYT IIOJIb30BAaThCA IMPOrPaMMON TUCLUIUIMHBI M
BBIUMCIIUTEIBHBIMA CPEACTBAMHU.



