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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

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4 2
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu

Crniocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIs
peIIeHNs OCTAaBICHHOH 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
1 OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
ohopMIISITH W TPEACTABIATH B BHAC AaHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUAMHU

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluH; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOMOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHOU NesSTENBHOCTH

[IK-1.2 VYMmeer pemars Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO 00ecnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON




[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATB!
- (yHDameHTanmbHBIE KOHLEMIUU M NMPOQECCHOHANbHBIE PE3y/bTaThl, CUCTEMHbIE METOIOJIOTUH B
npogeccHoHaNbHOMN 00nacTy;
- COBPEMEHHOE COCTOSIHME U NPUHIMIINAIBHbBIE BO3MOXKHOCTH SI3bIKOB U CCTEM IIPOTrPaMMUPOBAHMUSL.
YMETb:

- UCIOJB30BaTh HOBHIE 3HAHUS U MPUMEHSThH UX B MPO(PECCUOHATLHON IEATETHbHOCTH;

- HCIIONIb30BaTh COBPEMEHHBIE TEOPUHU, METOIbI, CUCTEMBI M CPEICTBA MPUKIIATHON MaTeMaTUKU U

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

- CTPOUTH HEPapXUUYECKYyI0 MOIEIh NPEAMETHOW O0OJacTH, HAXOAWUTh 3aBUCUMOCTH B JIaHHBIX,

aHAM3UPOBATh ANTOPUTMHUUYECKYIO CJIOKHOCTh TaKOTO poja 3aad;

- cTpouTh 3((HEKTUBHBIE ANTOPUTMEI TTOPOXKICHUS MEPapXUil KIIAaCCOB OOBEKTOB M 3aBHCHMOCTEH Ha

MHOXECTBaX MPU3HAKOB OOBEKTOB.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
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 PemmeTtku u momypemieTku. 5 5
Ananu3 popmanbHbIX oHsATHH (ADIT). 4 4
Monenu [pEACTaBICHUS 3HAHUH,

5 MalIMHHOTO  OOydeHus,  pa3pabdoTKu 5 5
JIAHHBIX Ha f3bIKE COOTBETCTBUM ['anya u
PELIETOK MOHSTUH.

AnroputMHuecKue npoOIeMbl

6 [IOCTPOEHUS peLIeTOK 3aMKHYTBIX 5 5
MHOXECTB U 0a3MCOB UMILIUKALIUH.

7 KnaCTeEmaum u YCTONYUBOCTH ) )
MOHATHUH.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)




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

bunapnsie otHomenus. I'padsl, moarpadsl, 4acTH, IUKIBI, KIWKH, AEPEBbS, ABYIOJbHBIE Ipadbl.
I'padpr  OuHapHbix  oTHOmeHuH. CBolicTBa  OWHApHBIX  OTHOIICHUH  (pedIIeKCUBHOCTS,
CUMMETPUYHOCTb, ACUMMETPUYHOCTb, AHTUCHMMETPHUYHOCTb, TPAH3UTHUBHOCTb, CBSI3HOCTD,
AlUKJINYHOCT, IOJIHOTa) M MX TEOPETHUKO-TpadoBOe BbIpaKeHHE. BakHble BHIBI OWHAPHBIX
OTHOILEHHH: SKBHBAJIEHTHOCTb, TOJICPAHTHOCTh, YACTUUHBIH MOPSIOK.

JlononHUTENbHOE OTHOIIEHHWE, oOpaTHOe (IyalbHOE) OTHONICHHE, KOMyallbHOE€ OTHOIICHUE,
CHMMETPHYECKOE JIOTIOTHEHHE.

CpoiicTBa OMHApHBIX OTHOIICHUH: PEPIEKCMBHOCTb, TPAH3UTHUBHOCTb, CHMMETPHYHOCTH,
aCUMMETPHYHOCTh, aHTUCUMETPUYHOCTh. VImrocTpanus cBoicTB Ha rpad)e OTHOILICHHUS.

BaxHble BUJIbI OTHOIIEHUN: 3KBUBAJIEHTHOCTH (KJIacChl SKBUBAJICHTHOCTH), TOJIEPAHTHOCTH (KJIacchl
TOJICPAaHTHOCTH).

2. YacTHUYHO-yTIOPAI0YCHHbIE MHOXECTBA U rpadsbl.

YacTuuHblil TIOpANOK, cTporuil Tomonoruyeckass COPTUPOBKA NOPSANOK, KBAa3UIIOPSIOK, JIMHEUHBIA
MOPSAAOK, OTHOLIECHUE MOKPBITHS (JOMUHHPOBAHNS), OPUEHTUPOBAHHBIN rpad mopsaka, nuarpamma
(Xacce) mopsiznka.

YacTHuHBIM TMOPAOOK KaKk TPaH3UTUBHOE 3aMbIKaHME OTHOIIEHUS TIOKPBITHS (Takxke uepe3
[IPOU3BEACHNUE MAaTpull), KBa3UIIOPAJOK, OTHOLIEHUE HECPABHUMOCTH, 4YaCTHUYHBIM IOPSJOK Ha
3NIeMEeHTax (HaKTOP-MHOKECTBA MO OTHOLICHUIO SKBUBAJCHTHOCTH B KBa3UMOPSIKE; (KBa3H)IOPSIIOK
Ha NOMEYEHHHBIX (packpameHHbX) rpadax. PasmepHocts Ilpumepsl mopsakoB B MaTeMaTuke U
MPUJIOKEHUSAX: TOPAJOK Ha MYJIBTUMHOXKECTBAX, MOPSIOK Ha pa3OMEHUsX YHOPSIOYECHHOTO
MHO)KECTBA (TIOPSAKOBask U MYJIBTUIUINKAaTUBHAS).

3. PemeTku U momypemeTK.

UnpumymMm, cynpemym, NOTYpELICTKH, KBa3HPEIIETKH, JBa ONPENEICHUs peleTok. Jluarpammbl
MOJYpEIIeTOK peIIeToK. Buasl pemeTok (MojHble, MOAYISIpPHbIE, MAaTPOHIbI, TUCTPHOYTHBHBIE,
Oynesbl) U ux auarpaMmel. (IlopsakoBeie) GUIBTPBI M Uaea bl pemeToK. [1omomHeHnsT YacTHUHBIX
MOPSZIKOB JI0 pemeTok (mononHenue Jleneknuna-MakHuna) U TUCTpuOyTHBHEIX perietok (Teopema
Bupxkroga). CoorserctBust ['anya u ux cpoiicrBa. CoorBercTBue ['anya, ocHoBaHHOE Ha OMHApHOM
OTHOILICHHH.

4. Ananuz popmanbHbIx oHsATHIA (ADIT).

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

dopManbHBII KOHTEKCT, (OpMallbHOE IMOHITHE, YaCTUUHBIA MOPSAOK Ha (OPMAJIbHBIX MOHSITHSIX,
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.

CucTeMbl UMIUTHKAIIVN, TpaBuia ApMCTPOHTa, CBS3h C (DYHKIIMOHAILHBIMHU 3aBHCUMOCTSIMU B 6a3ax
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.

IIpoctpancTBO Bepcuil uepe3 coorBeTcTBUs ['amya. IIpocTpaHcTBa BEpCcHH C MOIYpEIIETOYHBIM
ynopsigoueHueM kinaccupukaropo. JICM-mMeTon NOpOKACHUS THIIOTE3, TUIIOTE3bl KaK COEPKaHUsA
PEIIETKN TMOHITUN TOJIOKUTENbHOro KoHTekcTa. Mmmmukammu u JACM-runmoressl. ['mnortessr u
POCTpPaHCTBa Bepcuil. JlepeBbsl pelIeHui U UX IOIPYKEHHE B PELIETKY NOJyIPOU3BEAECHUS ILIKAJI.
VY30pHBIE CTPYKTYpBl M HMX NPOEKIHH, OOydeHHE Ha Y30pHBIX CTpyKTypax. WMrmkauuu wu
accolMaTUBHBIC NIPaBUJIa HA Y30pHBIX CTPYyKTypax. IIpuMepsl mpunoxkeHuii B OnonHpopMaruke u
aHaJIM3€E TEKCTOB.



AccoratuBHbIC TIpaBWiia B pa3padoTke ganHbix (Data mining), ux moajepxka (support) U CTeneHb
yBepeHHocTh (confidence). AccoumaTHBHBIC MpaBWia U pelieTKH (OpMalbHBIX MOHATHH. basuc
JlrokcenOyprepa Al acCOUMATUBHBIX MpaBuil. bazuc, 0CHOBaHHBIN Ha OCTOBHOM JI€PEBE AUArPaMMbl
PEILETKU TOHSITHH.

Pemietkn moHATHIA KaK CPENCTBO IJIsl MOCTPOCHUSI TAKCOHOMHH M MEPOHOMHH (CHCTEMBI KIIACCOB,
CBSI3aHHBIX OTHOLIEHUEM «OBITh YaCTBIO»).

Omnpenenenuss  oHTONOrMH.  OHTONOTMA  KaK  YaCTHMYHO-YIOPAJOYEHHOE  MHOXKECTBO €
JOTMOJTHUTEIBHBIM OTHOLICHHEM Ha 3r1eMeHTax. [Iporpammubie cpencTBa MOCTPOEHHUS] OHTONOTHH.
ABTOMaTH4ecKoe IOCTPOCHHE OHTOJOTMH IO OOBEKTHO-NPU3HAKOBBIM TaOMUIIAaM KaK PEIIeTOK
TIOHSITH.

6. AnropuTmMuYecKkne NPOOIEMBI TIOCTPOSHHUS PEHIETOK 3aMKHYTHIX MHOXECTB W 0a3ucoB
UMILIUKAIIUN.

TeopeTnueckue OIEHKH BPEMEHHOW CIOXHOCTH B xyamem ciydae. Kmacesl cnoxknoctu P, NP,
co-NP u #P. #P-nonnora 3amau mopcdera pa3mepa peIIETKM 3aMKHYTBIX MHOXKECTB U pazMepa
MHUHUMaJIbHOTO 0Oasuca. NP-mojHOTa HEKOTOPBIX 3a7ad O MOHATHAX: 3ajada OIpeAeeHUs
IICEB03aMKHYTOCTH U cO-NP.

Anroputmbl mocTpoenus pemierok: Hoppuca, I'anrepa, 3ambikaii-mo-OgHomy, Hypuna wu np.
AJTOpUTMBI OCTPOCHHUS MHHUMAJIBHOTO 0a3nca MMIUIMKAIMK M 0a3nca acCOIMATHBHBIX NPAaBUIL.
[Iporpammuas cucrema ConExp mnocTtpoeHus pemeTok MNOHITHN, 0a3UCcCOB HMIUIMKALUH U
aCCOLMaTUBHBIX IIPaBUIL.

7. Knactepuzamus 1 yCTOWYUBOCTh OHATHH.

Knaccuyeckne Meronsl KiacTepu3allid, OCHOBAHHBIE Ha OTHOIIEHWM W METPHUKaX CXOJACTBA.
OmnpeneneHre KiacTepa Kak 3aMKHYTOTO MHOXECTBA OOBEKTOB C «OONBIINMY OOIIUM YHCIIOM
[IPU3HAKOB. YCTOMYMBOCTH IOHSTHS KaK MeEpa KAadecTBAa KJIACTEpa. YPOBHEBBIE M HWHTETPabHBIN
HHJIEKChl YCTOMUUBOCTH. YCTOMYMBOCTD U IUCNIEPCUS. YCTOMUMBOCTH U UMILTUKAIIUU. YCTOMYUBOCTD
M CBOMCTBa pemeTku MOHATUH. COOTHOIIEHHE MEXIY YPOBHEBBIMU HMHJIEKCAMU YCTOWYMBOCTH.
JAuHaMuKa yCTOMYMBOCTH MpPU POCTE UHCIA OPUMEPOB. TPYAHOBBIUMCIUMOCTH YCTOMYMBOCTH.
ANTOpUTM C TIOJMHOMHUATIBHOW 3aJCPKKOW N7  BBIYHCIEHUS HHIEKCOB YCTOWYMBOCTH.
[TpubnmkeHHOE BRIYUCIICHHE YCTOMYMBOCTUA. YCTOMYMBOCTH B aHAJIHM3E COOOIIECTB U MEIUIIMHCKOM
nH(pOpMaTHKE.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHHBIC TEXHOIOTUH, BKIIOYask IEMOHCTPALIHIO
Npe3eHTALUN.

B nporiecce camocTosSTENbHOM PabOThI 00YYarOLIHXCS TPEIIONAraeTCs UCTIOb30BaHUE TAaKUX
MPOrpaMMHBIX CpeIcTB, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOCHHE Kypca TpeOyeT HapsKEHHOW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— TpopaboTKy y4deOHOro marepuania (IO KOHCIEKTaM JIKIHMH, y4eOHOW M HAaydyHOW IUTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIFHOTO — M3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— INOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM, BBIIIOJIHCHUC ABYX MHAUBUAYAJIbHBIX JOMAIITHUX 3aJIaHUMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIIK-4 2
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Crnocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIs
pelIeHus TOCTAaBICHHOH 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
U OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTaBIATH B BHAC AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamu3a TIOJMyYSHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpadguil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaIbHOM NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0OecHedeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy NP aHajiu3e OOheKTa HAYyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzyueHus AMCHMIUIAHB « UTHTEpIIpeTHpYeMble METO/IbI KiTacCH(DUKAIIMK 1 TOPOXKICHHUS 3HAHUID
00yJarouics JTOIDKEH:

3HATh:
- (yHnameHTanmbHBIE KOHLEMIUU M NMPOQGECCHOHANbHBIE PE3y/bTaThl, CUCTEMHbIE METOIOJOTUH B
npogeccHoHaNbHOMN 00nacTy;
- COBPEMEHHOE COCTOSIHME U NPUHIMIINAIBHbBIE BO3MOXKHOCTH SI3bIKOB U CCTEM IIPOTrPaMMUPOBAHMUSL.
YMeThb:
- HCIIOJIb30BaTh HOBBIC 3HAHUS U MPUMEHATH UX B PO(EeCCHOHAIBHON AeSITEIbHOCTH;
- HUCIOJNb30BaTb COBPEMEHHbIE TEOPUM, METOJbl, CUCTEMBI U CPEICTBA MPUKIATHON MaTeMaTUKH U
WH(POPMALIMOHHBIX TEXHOJIOTHI AJISl PELICHUs] HayYHO-UCCIIEI0BATEIbCKUX U MPUKIIAAHBIX 3a7ad.
BJa/IeTh:
- CTPOUTH HMEPApXHUYECKYI0 MOJENb MPEIMETHOM 001acTH, HAaXOOUTh 3aBHUCHMOCTH B JAaHHBIX,
aHaJIM3UPOBaTh AJITOPUTMUYECKYIO CII0KHOCTh TAaKOI'0 poja 3a/1ay;
- cTpouTh 3P (PEKTUBHBIE AITOPUTMBI OPOXKICHHUS MEPApXHid KJIACCOB OOBEKTOB M 3aBUCHMOCTEH Ha
MHO)KECTBAX MPU3HAKOB OOBEKTOB.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. TIpoBecTH HACTPOWKY «JICHHUBON» CXeMbI KJIaCCU(PHUKAIIMHA Ha OCHOBE aHAJIM3a ONMKAWIINX coce/ei
KjaccupuuupyemMoro oObeKTa IO pa3Mepy IepeceueHHid C NpUMEpaMu pa3HBIX KJIacCOB U HX
HOJ/IEP’KEK B pasHbIX KjlaccaX, C YYETOM 3HAYMMOCTH NPU3HAKOB U JPYI'MX BO3MOXKHBIX IIapaMETpOB
MOJIENH.




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.



