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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

OIIK-4.1 Ymeer MPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,

OIIK-4 Ciocooen KOM6I/IHI/IpOBaTB u 0®OpMHEHHH U NOPCACTABICHUS B BHUAC AHAJIUTHYCCKHX
aJanTUpOBaTh CYIIECTBYIOIINE 0630pOB ¢ 000CHOBaHHEIMU BbIBOJaMU U PpCKOMCHAAIIUAMUA

WH(POPMANOHHO-KOMMYHHKAIIMOHHbIE OIIK-4.2 YMmeer MIPUMEHSTh 3HAHHE
TEXHOJIOTUH JUIsl pellieHus 3a/1ad B 00J1acTH WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
npo¢ecCHOHANBHON e TeNbHOCTH pelIeHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB

1 OLCHKH MOJJYUCHHBIX PC3YJIbTATOB

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

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU
NEeATENBHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU
BJIaJIe€T 3HAHHEM OCHOB (HII0OCO(OUN U METOJOIOT U HAYKH;
T1K-2 IToguMaeTt u criocooex NIPUMEHUTH B 3HAaHUEM METOHOB HAYYHBIX HCCIICAOBAaHMN M HaBBIKAMH HX

Hay4YHO-HCCIICA0BATEIILCKON U IIPUKIIaIHON IIPOBCACHUS




NEeSTENbHOCTH COBpeMeHHbI Matemarnyeckuil ([1K-2.2  HMeeT mnpakTHUEeCKUABIT HCIOIb30BaHUS

armapar ¥ aJropuTMbl, OCHOBHBIE 3aKOHBI CYIIECTBYIOIIUX METOIOB ¥ QJITOPUTMOB pPELICHUS 3a1ad
€CTECTBO3HAHMSI, COBPEMEHHBIC S3bIKU dpoBor 00pabOTKM CUTHAJOB, MCHOJIB30BAHUSI CETH
POrpaMMHPOBAHHS ¥ TPOTPAMMHOE Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1 oubnuorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
CETEBbIC TEXHOJIOTHU paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B ~ COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATE!
- (yHnameHTanmbHBIE KOHLEMIUU M NMPOQECCHOHANbHBIE PE3y/bTaThl, CUCTEMHbIE METOIOJIOTUH B
npogeccHoHaNbHOM 001acTy;
- COBPEMEHHOE COCTOSIHME U NPUHIMIINAIBHbBIE BO3MOXKHOCTH SI3bIKOB U CCTEM IIPOTrPaMMUPOBAHMUSL.
YMETb:

- UCIOJB30BaTh HOBHIE 3HAHUS U MPUMEHSTH UX B MPO(PECCUOHATLHON NIEATEIHbHOCTH;

- HCIIONIb30BaTh COBPEMEHHBIE TEOPUHU, METObI, CUCTEMBI M CPEICTBAa MPUKIIATHON MaTeMaTUKU U

MH()OPMAIIMOHHBIX TEXHOJIOTUH JIUIS PEIICHUS HAyYHO-MCCIIE0BATEIbCKUX U MTPUKIAIHBIX 33]1ad.
BJIAJIETh:

- CTPOUTH HEPapXUUYECKYI0 MOIETh NPEAMETHOW O0OJacTH, HAXOAWUTh 3aBUCUMOCTH B JIaHHBIX,

aHATM3UPOBATh ANTOPUTMHUUYECKYIO CJIOXKHOCTh TaKOTO poja 3aad;

- cTpouTh 3((HEKTUBHBIE ANTOPUTMEI TTOPOXKICHUS MEpPapXUil KJIAaCCOB OOBEKTOB M 3aBHCHMOCTEH Ha

MHOXECTBaX MPU3HAKOB OOBEKTOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenne: 0630p kypca. OTHOIIEHHS H 5 5
rpagpsl.
) YacTu4HO-yHOPsIIOYCHHBIE MHOXKECTBA U 4 4
rpagbl.
3 Pemmetku u momypemieTku. 5 5
4 Ananu3 popmanbHbIX oHsATHH (ADIT). 4 4
Monenu [pEACTaBICHUS 3HAHUH,
5 MalIMHHOTO  OOydeHus,  pa3pabdoTKu 5 5
JIAHHBIX Ha S3bIKE COOTBETCTBUM ['anya u
PELIETOK MOHSTUH.
AnroputmMuuecKue npoOIeMbl
6 [IOCTPOEHUS penIeToK 3aMKHYTBIX 5 5
MHOXECTB U 0a3MCOB UMILIUKALIUH.
7 KnaCTeEmaum u YCTONYUBOCTH ) )
MOHATHUH.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

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

bunapnsie otHomenus. I'padsel, moarpadsl, 4acTH, IUKIBI, KIWKH, AEPEBbS, ABYIOJbHBIE Ipadbl.
I'padpr  OuHapubix  oTHOmeHuH. CBolicTBa  OWHApHBIX  OTHOIICHUH  (pedIIeKCUBHOCTS,
CUMMETPUYHOCTb, ACUMMETPUYHOCTb, AHTUCHMMETPHUYHOCTb, TPAH3UTHUBHOCTb, CBSI3HOCTD,
AlUKJINYHOCT, IOJIHOTa) M HMX TEOPETHUKO-TpadoBOe BBIpaKeHHE. BaxkHble BHIBI OWHAPHBIX
OTHOILEHHH: 3KBHBAJEHTHOCTb, TOJICPAHTHOCTh, YACTUUHBIH MOPSIOK.

JlononHUTENbHOE OTHOIIEHHWE, oOpaTHOE (IyalnbHOE) OTHONICHWE, KOAyallbHOE OTHOIICHUE,
CHMMETPHUECKOE JIOTIOTHEHHE.

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

BaxHble BUJIbI OTHOIIIEHUN: 3KBUBAJIEHTHOCTH (KJI1aCChl SKBUBAJICHTHOCTH), TOJIEPAHTHOCTH (KJIacchl
TOJICPAaHTHOCTH).

2. YacTHUYHO-yTOPAI0YCHHbIE MHOXECTBA U rpadsbl.

YacTuuHblil TIOpANOK, cTporuil Tomonoruueckass COPTUPOBKA NOPSANOK, KBa3UIIOPSIOK, JIMHEUHBIA
MOPSAOK, OTHOLICHUE MOKPBITHS (JOMUHHPOBAHNS), OPUEHTUPOBAHHBIA rpad mopsaka, nuarpamma
(Xacce) mopsiznka.

YacTHuHBIM TMOPAOOK Kak TPaH3UTUBHOE 3aMbIKaHME OTHOIIEHUS TIOKPBITHS (Takke uepe3
[IPOU3BEACHNUE MAaTpull), KBa3UIIOPAJOK, OTHOIIEHUE HECPABHUMOCTH, 4YaCTHUUHBIM IOPSAJOK Ha
3NIeMEeHTax (HaKTOP-MHOKECTBA MO OTHOLICHUIO SKBUBAJCHTHOCTH B KBa3UMOPSIKE; (KBa3H)IOPSIIOK
Ha NOMEYEHHHBIX (packpameHHbX) rpadax. PasmepHocts Ilpumepsl mopsakoB B MaTeMaTuke U
MPUJIOKEHUSAX: TOPAJOK Ha MYIBTUMHOXKECTBAX, MOPSIOK Ha pa3OMEHUsX YHOPSIOYEHHOTO
MHO)KECTBA (TIOPSAKOBAsk U MYJIBTUIUINKAaTUBHAS).

3. PemeTku U mOMypemeTKH.

UnpumymMm, cynpemym, NOTYpELICTKH, KBa3HPEIIETKH, JBa ONPENEICHUs peleTok. Jlnarpammbl
MOJYpEIIeTOK peIIeToK. Buasl pemeTok (moiHble, MOAYISIpPHbIE, MAaTPOHIbI, TUCTPHUOYTHBHBIE,
OyneBbl) U ux auarpaMmel. (IlopsakoBeie) GUIBTPBI M Uaea bl pemeToK. [1omomHeHnsT YacTHUHBIX
MOPSZIKOB JI0 pemeTok (mononHenue Jleneknumaa-MakHuna) U TUCTpuOyTHBHBIX perietok (Teopema
Bupxkroga). CoorserctBust ['anya n ux cpoiicrBa. CoorBercTBue ['anya, ocHoBaHHOE Ha OMHApHOM
OTHOILICHHH.

4. Ananuz popmanbHbIx oHsATHIA (ADIT).

Omneparop 3aMbIKaHHUsI U CUCTEMa 3aMbIKaHUH (ceMeicTBO Mypa). 3aMKHyThIe MHOXKECTBA, PelIeTKa
3aMKHYTBIX MHOXECTB.

dopManbHBII KOHTEKCT, (OpMalIbHOE IMOHITHE, YaCTUYHBIA MOPSAOK HA (OPMAIbHBIX MOHSTHSIX,
pemerka ¢GopManbHbIX MOHATHH. CynmpeMyM M HHQHUMYyM-HEpas3lI0kKHMBIE >JIEMEHTHl PEIISTKH.
OcnoBHas teopema A®DII (P. Bumie) o npeacTaBUMOCTH MOJTHON PEMIETKH PELIETKON (OpMabHBIX
NOHATUN. MHOrO3HauHble KOHTEKCTHI, IIKAJIMPOBAHUE JaHHBIX.

CucTteMbl UMIUTMKALUM, TpaBuiia APMCTPOHTa, CBs3b ¢ (YHKIMOHAIBHBIMU 3aBUCUMOCTSIMHU B 0a3ax
NaHHbIX. basucel wWMMIDIMKanui: mnpsMol 0a3Wc, MHUHUMaNbHBI Oasuc  (/{rokeHHa-I'ura).
[IceBmoconepxanus: onpeaenenus JrokenHa-I'ura u l'antepa. Pazmepst 6a3ucos.

5. Mogenn mnpeacTaBlIeHUs 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 TOHATHH TOJOKHUTENFHOr0 KoHTekcTa. Wmmmukanmu u JJCM-rumotessl. ['mnoressl u
POCTpPaHCTBA BepcHil. JlepeBbsl pelIeHui U UX MOIPYKEHHE B PELIETKY IOJYIPOU3BEACHUS ILIKAJI.
V30pHBIE CTPYKTYphl M WX HpPOCKIHH, OOy4eHHWE Ha Y30pPHBIX CTPYyKTypax. Wmmmkamum u
accolMaTUBHBIC NIPaBUJIa HA Y30pHBIX CTPYyKTypax. IIpumMepsl mpunoxkeHuii B OnonHpopMaruke u
aHaJIn3e TEeKCTOB.

AccouunarruBHble TipaBuiIa B pazpadorke naHHbix (Data mining), ux noaaepskka (support) U cTeneHb
yBepeHHocTh (confidence). AccolnmaTHBHBIE TpaBWia W penieTku (OpMaNIbHBIX MOHSATHHA. bazuc
JlrokceHOyprepa A1 acCONMATUBHBIX MpaBWI. ba3nuc, 0CHOBaHHBIN HA OCTOBHOM JIEPEBE JAUArPaMMBbI
pELIETKY MOHATHA.

PemeTkn moHATHN Kak CPeACTBO AJISl MOCTPOCHHS TAaKCOHOMUU M MEPOHOMHM (CHCTEMBI KJIacCOB,
CBSI3aHHBIX OTHOLICHUEM «OBITh YaCTBIO).

Onpenenenns  oHrojoruil.  OHTONMOTMST KAk  YaCTMYHO-YNOPSJAOYEHHOE  MHOXECTBO  C
JOIIOJIHUTEIbHBIM OTHOIIEHHEM Ha 3JeMeHTax. lIporpamMMHBIE CpeicTBa MOCTPOEHHS OHTOJIOTHUIL.
ABTOMAaTH4ecKoe MOCTPOCHUE OHTONOTUH MO OOBEKTHO-NPU3HAKOBHIM TaOMUIAM KaK PEIIeTOK
TOHSATHH.

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

TeopeTnueckne OLEHKH BPEMEHHOW CIOXKHOCTH B Xyaumem ciydae. Kmaceel cnoxnoctu P, NP,
co-NP u #P. #P-nonHoTa 3amad mojcuera pa3Mepa pelIeTKH 3aMKHYTBIX MHOXECTB U pa3Mmepa
MUHUMaJIbHOTO Oa3uca. NP-moiHOTa HEKOTOpPBIX 3afad O MOHATUAX: 3afada ONpeAeTCHHS
[ICEBIO3aAMKHYTOCTH U CO-NP.

Anroput™bl mocTpoenus pemietok: Hoppuca, T'antepa, 3ambikaii-mo-Oxnomy, Hypuna u ap.
ANTOPUTMBI MOCTPOEHUsS] MUHUMAJILHOTO 0a3uca MMIUIMKAUK U 0a3uca acCOLMATUBHBIX MPaBUIL
[Mporpammuas cucrema ConExp mocTpoeHus: pemeTok TMOHITHH, 0a3UCOB HMIUIMKAUN U
ACCOLMATUBHBIX MPaBUIL.

7. Knactepusanus 1 yCTOWYMBOCTb OHATHH.

Kitaccuyeckne MeTonpl KnacTepu3allid, OCHOBAHHBIE Ha OTHOIIEHWHM W METPHUKaX CXOACTBA.
Omnpenenenne Kiactepa Kak 3aMKHYTOTO MHOXECTBA OOBEKTOB C «OOJNBITUMY» OOIIUM YHUCIIOM
MIPU3HAKOB. YCTOMYMBOCTH MOHATHS KAaK Mepa KauyecTBa KiacTepa. YPOBHEBBIE M HWHTErPajIbHBINA
HMHJIEKChl YCTOMYHUBOCTH. YCTOMYMBOCTD U JIUCIIEPCHs. YCTOMYMBOCTD U UMIUIMKALIMU. YCTOMYUBOCTD
U cBoicTBa peuieTkd MOHATHHA. COOTHOLICHHE MEXIy YPOBHEBBIMH WHAEKCAMH yCTOWYMBOCTH.
JAvHaMyKa yCTOMYHMBOCTH IPU POCTE YHCIA NPUMEPOB. TPYAHOBBIUHMCIMMOCTD YCTOMYMBOCTH.
ANTOpUTM C TOJMHOMHAIBHOW 33JEpKKOM I  BBIYMCICHUS HMHJIEKCOB  YCTOWYMBOCTH.
[TpubnnkeHHOE BBIUYMCIICHUE YCTOHYMBOCTH. YCTOWYMBOCTh B aHAJHM3E COOOINECTB M MEAMIIMHCKON
nH(pOpMaTuKe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTAlUN.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIHXCs TPEIIONAraeTCs UCTIOb30BaHUE TAaKUX
MPOrpaMMHBIX CpefIcTB, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOSHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas paboTa BKIIFOUAET B CeOs:

— TpopaboTKy y4deOHOro Martepuana (IO KOHCIEKTaM JIKIMH, y4eOHOW M HAaydyHOW IUTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4CHHUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— INOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM, BBIIIOJIHCHUC ABYX WHAUBUAYAJIbHBIX JOMAITHUX 3aJIaHUMN.



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

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,

OIIK-4 Criocooen KOM6I/IHI/IpOBaTB u 0®OpMHEHHH U NOPCACTABICHUS B BHUAC AHAJIUTHYCCKHX
aJanTUpOBaTh CYILIECTBYIOIINE 0630pOB ¢ 000CHOBaHHEIMU BbIBOJaMU U pCKOMCHAAIUAMUA

WH(POPMANOHHO-KOMMYHHKAIIMOHHbIE OIIK-4.2 YMmeer MIPUMEHSTh 3HaHHE
TEXHOJIOTUH JUIsl pellieHus 3a/1ad B 00J1acTH WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
npo¢ecCHOHANBHON e TeNbHOCTH peleHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB

1 OLCHKH MOJJYUCHHBIX PC3YJIbTATOB

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

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU

NEATENBHOCTH B oOmnactu

MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU

BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
TIK-2 IToguMaeTt u criocooex NIPUMEHUTH B 3HAaHUEM METOHOB HAYYHBIX I/ICCHGI[OBaHI/H;i 1 HaBbIKaMH HUX
HAay4YHO-HCCIIE0BATEIbCKON U PHUKIIATHON NPOBCACHUA
NEeSTENIbHOCTH COBpeMeHHbI Matemarnyueckuit ([1K-2.2  HMmeeT mpakTHUEeCKUABIT HCIOIb30BaHUS
anmnapar 1 allrOpUTMBI, OCHOBHBIE 3aKOHBI CYILIECTBYIOIIIUX METONOB M aJTOPUTMOB pELICHUS 3aaad
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKH uppoBor 00pPaOOTKM CHTHAJIOB, HWCIONB30BAHUS CETH
MPOrpaMMHPOBAHUS U IPOTPAMMHOE WHrepner, AHHOTHPOBAHHA, pedepupoBanus,
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1 oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
CETEBbIE TEXHOJIOTHUH paboThl ¢ Hay4YHBIMU UCTOUYHUKAMH

[MK-2.3 YMmeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzyuenus AuciuIuimHbl « MTHTEpIIpeTHpyeMble METOIbI KITacCH(PUKAIIMK 1 TOPOXKICHUS 3HAHUIDY
00yJaromuiics JOKeH:

3HATb:

- (yHnaMeHTanbHBIC KOHLENIUU M NMPOPECCHOHANIBHBIC PE3YJbTaThl, CHCTEMHBIE METOIOJIOTUU B

npodecCHoHaNBHOM 001acTH;

- COBPEMEHHOE COCTOSHUE M NPUHINIHAIBHBIC BOSMOXXHOCTH S3bIKOB U CUCTEM IPOTPaMMHUPOBAHUSI.
yMeThb:

- HUCIIOJIb30BaTh HOBBIC 3HAHMUS U MIPHUMEHATH UX B IPO()ECCHOHAIBHOM JACSTEIBHOCTH;

- HCIOJB30BaTh COBPEMEHHBIE TEOPHUH, METOIbI, CHCTEMbl U CPEACTBA NPUKIATHON MaTeMaTHKHU H

MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIsl PELICHUS HAYYHO-MCCIICIOBATENILCKUX U IMTPUKIIAJIHBIX 32/1a4.
BJIaJIeTh:

- CTPOHMTh HEPApXUYECKYI0 MOJENb IPEAMETHON O0O0JacTH, HAXOMUTh 3aBUCHMOCTH B JaHHBIX,

aHAJM3UPOBATh ATOPUTMUYECKYIO CIIOKHOCTh TAaKOTO Poja 3a/1ad;

- cTpouTh 3GPEKTUBHBIE ANTOPUTMBI TIOPOXKICHHUS MEPapXHid KJIACCOB OOBEKTOB M 3aBUCHMOCTEH Ha

MHO)KECTBAX MPU3HAKOB OOBEKTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

1. IlpoBecTr HACTPOUKY «ICHHUBOW» CXEMBI KIacCH(DHUKAIIMN HAa OCHOBE aHAIN3a ONIKaUIINX coceeit
KinaccupuuupyemMoro oObeKTa IO pa3Mepy IepeceucHuid C TpUMEpaMu pa3HBIX KJIacCOB W HUX
MOAJIEPAKEK B PA3HBIX KIACCAX, C YUETOM 3HAYUMOCTHU MPU3HAKOB U JPYTHX BO3MOXKHBIX MapaMETPOB
MOJIEJIH.




2. TpemynoxuTh onpenercHne «IpUOIMKEHHOTO 0a3uca UMILIMKAIU, qomyckaroee d((EeKTHBHBINA
(TTOTMHOMUAITEHBIN 110 BPEMEHH ) 2JITOPUTM TTOPOIKICHHSL.

3. [y KOHKpETHOr0 MaccuBa JaHHBIX U 3aJa4l KilacCu(UKALKH CPAaBHUTH TOYHOCTh KilacCH(pUKaLuu
C UCIOJIb30BAHUEM PA3IMYHBIX METOA0B OMHAPH3ALIMH U ONIepaluii CXOACTBA B Y30PHOM CTPYKType.

4. JIOTIOJIHUTh  CXeMY <«JICHUBOH KIACCU(PHUKALUK» DIEMEHTOM OYCTHHIa, YYHUTHIBAIOIIUM
HEOIHOPOIHOCTh oOydYaromield BBIOOPKM H  3HAYMMOCTH pa3IMYHBIX IpuMepoB. [IpoBecTu
IKCIICPUMEHTAIBHYIO HACTPOWKY MMapaMeTpoB MOJCIU C IOMOIIBIO CKOJIB3SIIEr0 KOHTPOJIS
(xkpocc-Banuaanumn)

5. Jlis HEeCKOJbKHX CTaHIAPTHBIX MAaCCHBOB JIaHHBIX MPOBECTH CPAaBHUTEJIbHBIA aHAJIU3 TOYHOCTH
KJIacCH(UKAUU TPYU BhIOOpPE Pa3IMYHBIX 3JIEMEHTOB MPOCTPAHCTB BEPCHH, OT HauboJiee YaCTHBIX
(3aMKHYTBIX) 10 Hanbolee 00MuX (MHHUMAIBHBIX TEHEPATOPOB).

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Ipumepsl BOMPOCOB K 3K3aMEHY:

1. KakoBa CIIO)XHOCTh HMOCTPOCHHSI TPAH3UTUBHOTO 3aMbIKaHHs OMHAPHOTO OTHOIICHHS, 3aJaHHOTO
MHOXECTBOM T1ap IEMEHTOB (MaTpuliei, rpadom)?

. Obnanaer nu cTporuii MOpsAAOK CBOMCTBOM aHTUCUMMETPHYHOCTH?
. Kakux snemMeHTOB He MOXKET coeprkaTh AuarpaMMa 4aCTUYHOTO Mopsiika?

2
3
4. KakoBa anropuTMHUYECcKast CIIOKHOCTD 33/1a4H TOIIOJIOTMYECKOi cOpTHPOBKU. OTBET 000CHOBATB.
5. Kakux a1eMeHTOB He MOXKET COIepKaTh JuarpaMmma (IMCTprUOyTHBHOM, MOJYIISIPHOMN ) PEIIETKHU?
6

Jloka3zarb, 4TO B MPOM3BOJILHOW perieTke umeeT mecto (ab) (cd ) > (ac) (bd) mus
MIPOU3BOJBHEIX a,b,c,d.

7. KakoBa anropuTMHyecKkas CIOKHOCTb IPOBEPKH TOTO, YTO YACTUYHBIA TOPSIOK, 3aJaHHBINA
OTHOIIIEHUEM TIOKPBITHSI, SIBIISIETCS (TIOTY)pElIeTKON?

8. Ilo npou3BOIBHOMY KOHTEKCTY C IOMOLIbI0 anropurMa 30 MOCTPOUTh MHOXKECTBO BCEX IOHITUH U
HApHUCOBATh AUArPaMMy PELICTKH MOHATUH.

9. Tlo mpou3BOJBLHOMY KOHTEKCTY MOCTPOUTH «IPSIMON 0a3Wcy» HMMIUTMKANWN (T.e. OCHOBAHHBIH Ha
«COOCTBEHHBIX MOCBLIKAX) ).

10. Ilo 3amaHHOMY KOHTEKCTY M 33[JaHHBIM IOpOTaM IMOJJAEPKKH U JOCTOBEPHOCTH MOCTPOUTH Oa3uc
acCOLMATUBHBIX NPABUJI HA OCHOBE OTHOIICHHS MOKPBITHS PEIIeTKH MOoHATHH (0a3zuc JIrokcenOyprepa).

11. ITo 3agaHHBIM MOJOKUTEIBHBIM U OTPHULIATEIBHBIM IIPUMEpaM, IPEICTABICHHBIX B BUJE OMHAPHBIX
KOHTEKCTOB, MOCTpouTh JJCM-TUIoTe3sl, 4aCTUYHbIE IPOCTPAHCTBA BEPCUH, aCCOLMATUBHBIC MPaBUIIA
IS TIOJIOXKUTENTBHBIX TIPUMEPOB, U IIPOBECTH KIACCU(PHKALIUIO TPUMEPOB C HEONIPEICICHHBIM KIIaCCOM.

12. Ilo 3aaHHBIM HOJOXKUTEJIBHBIM M OTPULATEIIbHBIM IIPUMEpPaM, [IPEICTABICHHBIM B BUJIE€ Y30PHBIX
CTpykTyp (Ha rpadax WIM KOpTeKax HHTEpBaIoB), MOCTpouth JJCM-runorespl, YacTHYHBIC
IIPOCTPAHCTBA BEPCHUM, accOLMAaTUBHBIE IpaBUiIa Ul IOJOXKHUTEIbHBIX IIPUMEPOB, M IPOBECTH
KJIacCH(PMKALIUIO IPUMEPOB C HEOTIPEIEICHHBIM KIIACCOM.

13. JIoxa3are 5KBUBAJIEHTHOCTb JIByX ONPEACICHUIN PEIIETKH.

14. TIocTpouTh peleTKy HOHSATHI ¢ TOMOIIBIO AJITOPUTMA, UMEIOIIETO TOTMHOMHUAIBHYIO 3aJCPIKKY.
15. OnpenenuTb acCOUMATUBHOE MNPaBUIIO JUIsl ONMHCAHUH, 33JaHHBIX MHOXKECTBOM ITOMEUEHHBIX II
rpagosB.

16. Kak ycTOHYHBOCTD CBSI3aHA C MOAAEPKKON 3aMKHYTOTO MHOXKECTBA MPU3HAKOB?

[TpumMep dK3aMeHHAIIMOHHOTO OneTa:

buner 1.

Bonpoc 1. KakoBa anropurMuieckasi CIIO)KHOCTb TIOCTPOCHUSI TPAH3UTHBHOTO 3aMbIKaAHHUS OMHAPHOTO
OTHOIIICHHMS, 33J]AHHOTO MHOXXECTBOM Tap AJIEMEHTOB (MaTpuIleit, rpadom)?

Bonpoc. 2. Kakux 31eMEHTOB HE MOXET COACPKaTh auarpamma (IUCTPUOYTHBHOM, MOIYJISPHOM)
pemeTku?

Bonpoc 3. [To 3a1aHHOMY KOHTEKCTY U 3aJlaHHBIM MOPOTaM MOAJICPKKH U JTOCTOBEPHOCTH MOCTPOUTH
0a3uc acCcOIMAaTUBHBIX TMPAaBHJI HAa OCHOBE OTHONICHUS TOKPBITHS pEIIeTKH TMOHITHH (0a3uc
JrokcenOyprepa).

buier 2.



Bompoc 1. KakoBa anropurMuueckas CIOXKHOCTb IPOBEPKH TOTO, YTO YACTUYHBIA MOPSJIOK,
3aJIJaHHBIN OTHOIIICHUEM TTOKPBITHSI, ABJISICTCS (TTOJTY )PEIIETKOMN?

Bormpoc 2. Jlokazare, 4To B IpOU3BOIBHON perreTke nMeeT Mecto (ab) (cd ) > (ac) (bd) mus
MPOU3BOIILHBIX a,b,c,d.

Bompoc 3. Ilo 3alaHHBIM TOJIOKUTEILHBIM U OTPHLIATEIBHBIM MIPUMEpPaM, MPEICTABICHHBIM B BHUIIE
Y30pHBIX CTPYKTYp (Ha rpadax Wi koprexax WHTepBaIORB), MOCTpouTh JJCM-TrUnoTe3bl, YaCTUIHBIC
MPOCTPAHCTBA BEPCHUi, ACCONMATUBHBIC MPaBWiIa JUIS MOJOKUTEIBHBIX IMPUMEPOB, M IPOBECTH
KJIaCCH(PHUKAIUIO IPUMEPOB C HEOMPEICTICHHBIM KJIACCOM.

Kputepun onennBanus
OTJIIMYHO

10 - BcecTOpOHHHE, CHCTEMAaTH3MPOBAaHHBIE, ITyOOKHE 3HAHUS y4eOHOW MpOrpaMMbl AUCIUIUIMHBI U
YMEHHE YBEPEHHO NPUMEHATh MX HAa MPAKTUKE IPH PEHICHWH KOHKPETHBIX 3ajad, CBOOOIHOE H
MPaBWIbHOE 000CHOBaHNE MPUHATHIX PELICHUIH;

9 - cucreMaru3upoBaHHbIC, [TYOOKHE 3HAHUA Y4eOHOW MpOrpaMMbl AUCLUIUIMHEL 1 YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE NPU PEIIeHUH KOHKPETHBIX 3aJa4, MpPaBWIbHOE 000CHOBAHUE MPUHATHIX
pELICHMUI;

8 - miyOokue 3HaHMS y4eOHOM MPOrpaMMBbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSITh UX Ha MPAKTHUKE MIPH
peLIeHNU KOHKPETHBIX 3aJ1a4, IPaBHIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH;

XOpOLLO

7 - TBeplO 3HAET Marepuas, FPAMOTHO U 110 CYLIECTBY U3J1araeT ero, yMeer IpUMEHSTh [10JyYCHHbIE
3HAHMS HA MTPAKTHKE, HO JOITYCKAET B OTBETE WM B PEIICHUH 337a4 HEKOTOPBIE HETOYHOCTH;

6 - 3HaeT Marepuai, FPaMOTHO H3JIaraeT €ro, yMeeT IPUMEHATh NOTyYEHHbIE 3HAHNS Ha MTPaKTUKE, HO
JIOITyCKAeT B OTBETE WK B PELICHUHU 33a4 HEKOTOPbIE HETOYHOCTH;

5 - 3HaeT OCHOBHOW Marepuall, [PaMOTHO W3JIaraeT €ro, yMeeT IPUMEHSTh NOJIy4YEeHHbIE 3HaHUs Ha
MPaKTUKE, HO AOITyCKAEeT B OTBETE WM B PEIICHUH 3a]]ad HETOUYHOCTH;

YIOBJIETBOPUTEIBHO

4 - ¢parMeHTapHbI, pa3po3HEHHBIN XapaKkTep 3HAHUN, HEJOCTATOUYHO MPaBHWIbHBIE (HOPMYITHPOBKH
0a30BBIX TMOHATUH, HApYIIEHHsS JIOTHUECKOH MOCJIEIOBaTeJIbHOCTH B M3JI0KEHHHM MPOrPaMMHOTO
Marepuasa, HO MPHU 3TOM OH BIIAZiceT OCHOBHBIMH pa3ieiiaMH y4eOHOW MpOorpaMMbl, HEOOXOIUMBIMU
IUIS JanbHENIIero o0y4eHuss 1 MOKT HPUMEHATh MOITyYeHHbIE 3HAHUSA 10 00pasily B CTaHIapTHOU
CUTYalluu;

3 - XapakTep 3HAHHUH OCTATOYEH MAJIsl JaJbHEHIIero oOy4yeHHs U MOXKET NPHUMEHSTH MOJy4YeHHBIE
3HaHMA 10 00pa3Ily B CTAaHIAPTHOM CUTYyaluH;

HEYJIOBJIETBOPUTEIHHO

2 - He 3HaeT 0OJbIICH YacTH OCHOBHOTO COAEP)KaHUS yueOHOH NporpaMMbl TUCLUILIUHBI, JOIMYCKAET
rpyOble OomuOKM B (HOPMYIMPOBKAX OCHOBHBIX IOHATHH IUCHUIUIMHBI M HE YMEET NPaBHILHO
HCIOJIB30BaTh MOJyYEHHBIC 3HAHUS IIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

I - HE 3HaeT (OPMYJIMPOBOK OCHOBHBIX MOHATUH AUCLUUIUIMHBI U HE YMEET HCIOJIb30BaTh
[I0JIyYEHHBIE 3HAHUS U PELIEHUU TUIIOBBIX IPAKTUYECKUX 3a]1ay.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu nmpoBenenun sk3ameHa oOywaromiemycst npepoctamisiercss 60 MUHYT Ha mOAroToBKy. Ormpoc
oOyuaromerocs Mo OujeTy Ha 3K3aMeHe He JOJDKEH IPEBBIIIAaTh JBYX aCTPOHOMUYECKHX 4acoB. Bo
BpeMsl NPOBEIEHHUS HK3aMeHa OOydYaromuecss MOTYT IOJb30BaTbCid MNPOTPaMMOM JAUCHUIUIMHBL H
BBIYUCIIUTEJILHBIMU CPEACTBAMHU.



