degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JUPEKTOP UHCTUTYTA -
3aMecTHTeJb AupekTopa DAKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

o AMCIMIIJINHE: Ananus AaHHBIX, CYppPOraTHoC MOACIHMPOBAHUEC U ONITUMU3ALNA B IPUKIIAAHBIX 3a/ladax
10 HANIPABJIEHMIO: WNudopmarika v BEIYUCIUTENLHAS TEXHUKA
npo¢uib NOATOTOBKHU: IIporpaMmHast HHXEHEPUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA
Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.A. CaBenbeB, Iperio1aBaTeb

[Iporpamma obcyxieHa Ha 3aceflannu Kadeapbl KOMIIbIOTEpHOTO MoenupoBanus 05.04.2022



AHHOTANMA

IIporpecc B cdepe KOMIBIOTEPHOW TEXHUKM M YHCICHHBIX METOIOB H3MEHWJI 33/1aud, C KOTOPBIMH
CTAJKUBAIOTCA COBPEMEHHBIC YUEHBIE W HHXKEHEPBI, 3aHUMAIONIMECS NPOCKTHPOBAHMEM  CIIOXKHBIX
TEXHUYECKUX CUCTEM.

Hanpumep, pacuér adpoauHaMuku camonéra ¢ TpeOyeMOW /sl MPaKTHUKH TOYHOCTHIO B HACTOSIIEE BpPEMS
MOJET OBITh MPOBEJCH MEHEE YeM 3a OJUH Yac.

B pesynbrare, BcE Oonbllle yCHIMH HCCIIEIOBATENCH HANpaBIeHO HE Ha TONyYeHHE JaHHBIX O
XapaKTEePUCTUKAX MPOESKTUPYEMOI CHCTEMBI, a Ha UX aHAJIM3, UHTEPIIPETALMIO U HCIIOIb30BaHUE.

HpezmaraeMLIi/'I KypcC HOCBSIIEH METOHAM HWHTCJUICKTYAJIbHOTO aHAJIN3a JAaHHBIX W MAIIMHHOI'O 06y‘leHI/I$I,
MNPUMCHACMBIM IIPpU MPOCKTUPOBAHUN TEXHHUYCCKHUX CHUCTCM, a TAKXKE JIC)KAIIUM B OCHOBC 3TUX MCETOHOB
pasaciiaM MaTCMAaTUKU: JIMHCHHOU anre6pe M MaTeMaTUYE€CKOM CTATHCTHUKH.

B nporpaMme COACPIKUTCA KPATKOC HU3JIOKCHUC KIACCUYCCKUX KYpCOB IO 3THM pasjciiaM, a TaKKe
AOTIOJTHUTCIIBHBIC ITIaBbl, TAKUC KaK CUHTYJISIPHOC PA3JIOKECHNUE MaTpHULl UJIN CHy‘I&ﬁHBIC IIPOUECCHI.

Cpeau METO0B MAIIMHHOTO OOYYEHHUS! PacCMAaTPUBAIOTCSI METOA IVIaBHBIX KOMIIOHEHT, METO/l HaMMEHBIINX
KBaJpaToB, JIMHEIHAsA perpeccusi, rpeOHeBast perpeccus U JIp.

OtnenbHbld O0NBIION OJOK MOCBALIEH TayCCOBCKHMM IIPOLECCaM, a TakKe OCHOBAaHHBIM Ha HUX METOAaM
CyppOraTHOr0O MOJEJIMPOBaHUS U ONITUMU3ALIMH.

Bce paccMarpuBaemble METO/bI peasin30oBaHbl Ha si3blke [IMTOH, a UX IpUMEHEHHE NPOMLIFOCTPUPOBAHO Ha
MIpUMEPE PEIICHNUS 33/1a4, B3SATHIX U3 pEaJbHON MPAKTUKU a3pOINHAMUYECKOTO TPOESKTHPOBAHMS.

Kypc opuentupoBaH Ha cTyaeHTOB 4-r0 U 5-ro KypcoB, oOydaromuxcst mo cneuuaibHocTsM "llpukianHsie
b
MareMaruka u ¢usuka" u "MHpopMaTiKka v BEIYUCIATEIbHAS TEXHUKA'" .

1. lean u 3apa4n
Heab qucUMMIMHBI

- N3y4YCHHE METOIOB M TEXHOJIOTHH, IPUMEHSIOIINECS B MHTEIUIEKTyaIbHOM aHanu3e aaHHbix (MAJL,
data mining) u 6a3upyrouMecs Ha MOHATUSIX CXOACTBA, ONU30CTH, AHAIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- HpI/IO6peT6HI/Ie TCOPCTUYCCKUX 3HAHUM B Knaccn(bmcaunn, BOCCTAHOBJICHUIO PCrpecCuu,
KJIaCTCpu3alliv, BOCCTAHOBJICHUIO IIPOIIYIICHHBIX JAHHBIX,

- OCBOCHHME TOJIXOA0B JUId BCeX (pyHIaMeHTanbHbIX 3a1ad AL,
2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHKME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33a4  |o0nactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (WJIN) TEXHUYECKUE MyOJIMKAIUi U HAyYHO-TEXHHUYECKOM TOKYMEHTAlluU, B TOM
(TexHONOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C WCIHOJB30BAHUEM IMPHUKIATHOTO IPOrPAMMHOIO
(my6nuKanym, MPOeKTHI) o0ecrneyeHus

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U OIIK-4.2 3HaeT OCHOBHBIC HCTOYHUKH HAYYHO-TEXHHUUECKOM
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH

TEXHOJOTHYECKOH MH(POPMAITUH JIJIs pelieHusT  (TpodheCcCHOHANBHON ASSITETLHOCTH
(dyHIaMEHTANBHBIX U MPUKIATHBIX 3314

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!




- TeopeTHYecKass OCHOBA UIS IOCTPOCHUS, peaju3alliid W aHajdh3a ITUPOKOTO CIEKTpa MOJIeNeH u
metonoB MAJ], MeTozbl MOCTPOCHUSI M BBIYUCICHUS (YHKIMH CXOJICTBA, COINIACOBAHME CXOJCTBA Ha
pa3IMYHBIX MHOXECTBAaX OOBEKTOB, CHMHTE3 HOBBIX CIOCOOOB CpaBHEHHUS OOBEKTOB Ha 0aze yxe
UMEIOIIIXCS;
- OCHOBHOW KOMIUIEKC TEXHOJIOTHH, TNpenHa3HaueHHbIH s 3(Q(EeKTUBHOTO TPENCTaBICHUS |
00paboTKN METPUIECKON NH(OPMAIIMY BEIYUCIUTENLHBIMU CHCTEMaMU;
- OCHOBHBIE 00JIaCTH TIPUMEHEHUS TUX TEXHOJIOTHH.

YMETb:
- IPUMEHSATh METOJIbI M TEXHOJIOTUH K PELICHUIO 3a/1a4 aHAJIN3a TaHHBIX.

BIIAJICTh!
- HaBBIKAMH CaMOCTOSITEIIEHOW paOOThI IPY PEIICHUH THITOBBIX 3a/1a4;
- KYJIBTYPO# IOCTaHOBKU M MOJEIMPOBAHUS NPAKTUYECKH 3HAYUMBIX 3aJ1a4;
- IPAKTHKOH UCCIICJOBAaHHS M PELICHUS TEOPETUICCKUX U TMPHUKIIAJIHBIX 33]1a4;
- HaBBIKAMH TEOPETHYECKOTO aHAJIM3a peajibHBIX 3a]ad, PEIlacMbIX C MOMOIIBI0 METOJIOB aHaJIM3a
JaHHBIX.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

OcHOBHBIE ~ TOAXONBI K  33/IaHUIO
1 cxoncTtBa. Kiaccuueckoe ompeneneHue 10 5
METPUKH U METPHUUECKOTO IPOCTPAHCTBA.

JlokasbHblE METPUKU U UX NPOLOIKEHHE
Ha BC€ MpocTpaHCTBO. ['eoMerpudueckue

2 MOJMHOXKECTBA  OOIIUX  METPUYECKHX 10 5
npoctpancTB. [Ipumepsl MeTpUYecKHX
MPOCTPAHCTB.

3 Knaccudukanuss  QyHKimii  cxojcrtea. 10 5
XapakTepUCTUKU METPUK.

4 [IpeoOpa3oBanust MeTpuk. Peammzarus 10 10
METpPHK.

5 [IpuHIMn camoopraHu3auy. 10 10

MeTpuku Ha KOHEYHBIX MHOXECTBaX.
6 Paznoxenune MK o KOHCUHBIM 10 10
cucremaM MK.

Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)

1. OcHOBHBIE TOAXO/BI K 331aHUI0 cX0ACTBa. Kitlaccuyeckoe omnpernesieHne METPUKU 1 METPUIECKOTO
MIPOCTPAHCTBA.



OCHOBHBIE TIOIXOABI K 3aaHuI0 cxoicTBa. (DyHKIMOHANBHBIA ITOIXOA: JBYMECTHBIC (YHKIIHH,
YAOBIICTBOPSAIOLINE aKCHOMaM. ['eoMeTpruuecKuil MOIX0: ONpeAeIeHHe B MPOCTPAHCTBE MHOXKECTB
ToueK. TaONMUYHBINA TOIXO0/: MAaTPHIIBI HOMAPHOTO CXOACTBA Ha/l KOHEYHBIMUA MHOYKECTBAMH.

Krnaccuueckoe omnpezneneHne METPUKH M METPHUYECKOTO MPOCTPAHCTBA. AKCHOMAaTH4eCcKoe 3aJaHue
MmetpukH. [locTpoeHne Tononoruu mo merpuke. [IpocTpancTBa CXOAAIIMXCS MOCIEIO0BATEIBHOCTEH.
@dyHIaMeHTaIbHBIC TOCIEJ0BATEIbHOCTH U MOJIHBIE IPOCTPAHCTBA. POJIb aKCHOMBI TPEYTOJIBHUKA U
HETIPepPBIBHOCT, METPUKU. Ponb akcnombl cemapaOenbHOCTH M ©IUHCTBEHHOCTh IIpejelia
cxonsmeiics mocnenosarenbHOCTH. COMOCTaBIEHHE METPUK M OTHOLICHUI SKBHBAJIEHTHOCTH,
0,1-merpuku. Paznuunble MoaMdUKAMM CHUCTEMBI aKCMOM METPUKM W HMX HWHTEPIPETAIHs:
paccTosiHue, TOTyMETPHKA, YIbTpa-MEeTPUKa, KBa3H-MEeTpHKa, HepaBeHCTBO [ITonemes.

2. JlokanpHBIE METPUKHU U UX MPOAOIDKEHUE Ha BCE MPOCTPaHCTBO. [ eoMeTprueckue MmoIMHOXKECTBA
O0MIMX METPUUYECKUX NMPOCTPaHCTB. [IpuMepsl METpUYECKUX MPOCTPAHCTB.

JlokanpHble METPHKH M UX NPOJODKEHUE Ha BCE MpocTpaHCcTBO. DopMani3anust MOHITUS «MEXIY» B
METPHUUYECKOM TPOCTPAHCTBE. BBIMYKIOCTh METPHUYECKOTO MPOCTpaHCTBa 1m0 MeHrepy. AKCHOMBI
CYILIECTBOBAHUS U €IMHCTBEHHOCTH TOYEK MEX/Y 3aJaHHBIMH TOYKaMHU. AKCHOMBI CYIIECTBOBAHHS U
SIMHCTBCHHOCTH TPOJIOJDKEHHS Jiyda. TeopeMa O €IMHCTBEHHOCTH MPOJODKCHUS JIOKAIBHO
COBMAAAIOIMX MeTpUK. [IpakTHdeckuii nmpuMep NpPOBEPKU aKCHOM U HCIIOIb30BAHUS JIOKAJIBHOTO
MPOJOJDKCHUS] METPUKH.

[eomeTpuyeckne TOIMHOKECTBA OOIMIMX METPUYECKHUX IPOCTPAaHCTB. [IOHATHS OTKPHITOTO W
3aMKHYTOI'O Illapa, UX COIIACOBAHHOCTH C TOMOJIOTHEH METPUYECKOro mnpocrtpaHcTsa. [loHsTHS
OTKPBITOTO W 3aMKHYyTOro o0oOmieHHoro ammncouaa. Kierku Jupuxie («cdepbl BIUSHENY),
aBTOMaTHYECKOE HCIpABJICHUE OMIMOOK. [eoMeTpuueckoe MEeCTO TOYEK, pPABHOYAAIECHHBIX OT
3aJaHHBIX TOYEK, MpOoOJeMa Mepbl YKa3aHHOTO MOAMHOXecTBa. [IoHsATHE KPHBOH B METPHUUECKOM
NPOCTPAHCTBE, JUIMHA KpuBOW. [eone3nyeckass JIMHWS, KpUBas HAUMEHBIICH JUIMHBI, CETMEHT.
CBOICTBO COBMAJCHUSI TEONE3NYECKUX C MHOKECTBAMU PaBHOYIAJCHHBIX TOYEK B O0OOOIICHHBIX
eBKJIMJIOBBIX IPOCTPAHCTBAX.

[Tpumepsl MeTpUYECKUX MPOCTPAaHCTB. [IpOCTPaHCTBO W3OJMPOBAHHBIX TOYEK, JAHCKPETHAS
toronorusi. Metpuku 1 1 (roponckux kBapranos), | 2 (eBximgosa), | \infty (YeOpiméra). Mx
¢usmueckuit cmbici. Metpuka | p (MunkoBckoro). ®opma miapoB, BIOKEHHOCTb €IMHHYHBIX
mapoB. 3aBHCUMOCTh OObEeMa MIapa OT Pa3MEepHOCTH INpocTpaHcTBa. [Ipobmema comocraBieHUs
o0beMa WIapoB B pa3HBIX METPHKAaX C pPOCTOM pasMepHocTH. [Ipobiema eAMHCTBEHHOCTH
KpaTyaimero myTd. XaycnopdoBa MeTpHKa ¥ JpyrHe€ METPUKH MEXIY HOIMHOXECTBAMH
METPHUYECKOTO POCTPAHCTBA, HHAYIIMPOBAHHBIC MCXOJHON METPHKOW MEKIy TOYKaMu. PaccrosHus
Mexay ¢yHkuusmu (rpadukamu). MeTpUKHM Ha JIGKapTOBOM HPOU3BEJCHUH METPUYECKUX
npoctpancTB. Ciydaid KOHEYHOTO ¥ OCCKOHEYHOTO 4YHCIa COMHOXKHUTENCH, METpPUKH Ha
HOCJIE/IOBATEIILHOCTSIX.

3. Knaccudukanus pyHKuiA cxoicTBa. XapaKTepUCTHKH METPHK.

Knaccuduxammst ¢ynkuuii cxoncrsa. ComocTaBieHHe 3HAYEHUH: HOMHHAJIbHBIE, IOPSIKOBBIC,
apudmMeTHueckne (MHTEpBaJbHbIE, OTHOCUTEIbHBIC, Pa3HOCTHBIE, a0CoMoTHBIE) mKaibl. [loHsaTue o
TPAaHUYHBIX OOBEKTaX. AKCHOMBI CXOJCTBA, IVIaBHBIH UM  BCIIOMOTAaTEJIbHBIA  apryMEHTBI.
Krnaccudukanus mep cxoncTsa o 0MHOMY CBOMCTBY (Ipu3HaKy). @YHKINHN CXOACTBA Ha JEKAPTOBOM
[IPOU3BEACHUH IIPOCTPAHCTB CO 3HAYEHUSAMH B Pa3IMUHBIX LIKAJIAX.

XapakTepuUCTHKH METpUK. JIHBapHaHTHOCTb pAacCCTOSHUSA OTHOCHTEIBHO CJIBUIa, IIOBOPOTA.
WuBapraHTHOCTh (DOPMBI IIAPOB OTHOCHTENIBHO MOJOKEHMS IEHTPAa W HAlpaBICHUS Ha LEHTP.
WuBapuanTHOCT, O0bEMa IIAPOB OTHOCHUTEIBHO MOJOKEHHUS LIEHTpa M HampaBiICHHUS Ha LEHTP.
OrpannueHHOCTh MeTpHKH. OrpaHHueHHOCTh ImIapoB. [IOHATHE MONHOCTBIO aOCOMIOTHBIX U
[IOJIHOCTBIO  OTHOCUTENBHBIX METPUK, NPOMEXKYTOYHBIE METPHKH. BBINyKIOCTH  mIAPOB.
OnHocBs3HOCTH 11apoB. CyIleCTBOBAaHUE U €IMHCTBEHHOCTh CETMEHTOB, HEIPEPHIBHOCTh CETMEHTOB.

Cemecrtp: 8 (Becennuit)

4. IIpeobpazoBanust MeTpuK. Peanmuzaiust MeTpUK.



[IpeoOpazoBanuss MeTpuk. M3omerpudeckue mpeoOpasoBanus mpoctpaHcTB. [IpeoOpasoBanus
GyHKIMIA, COXpaHSIONIME METPHUYECKHEe CBOiicTBa. HeKoTopble  J1OCTAaTOYHBIE  YCIIOBHS
npeoOpa3oBaHuii, COXPAHSIONIMX METpHUYECKHe CBOWCTBAa. OrpaHUYeHUE 3HAYCHUH METPUKH (range
companders).  [IpuMepbl  yHUBEpCaJIbHBIX  KOMIIAaHAEPOB.  BO3MOKHOCTH ~ MOHOTOHHOTO
npeoOpa3oBaHusl MPOU3BOJILHONH (QYHKIIMM B METPUKY. BO3ZMOXHOCTh JIMHEHHOTO MpeoOpa3oBaHUs
MPOM3BOJILHON OrpaHMYCHHOU (QYHKIMH B MEeTpUKy. HopManu3amusi MeTpuK, 3aBUCHMOCTb OT TOYKHU
orcyera. [lepexom oT Oy/ieaHOB KOHEUHBIX MHOXKECTB K IPOCTPAHCTBAM OWHAPHBIX BEKTOPOB,
COOTBETCTBUE MOLTHOCTH MHOKECTBA M JUTHHBI BEKTOPA.

Peamuzaumsa metpuk. Peanuzaumsa koneunbix meTpuk Toukamu JIBII, TodeuHble KoHGUTypamuu.
AnropurMudeckasl CJIOKHOCTb PEILEHUs 3a/laud TOYHOTO BJIOKEHMs B JIMHEHHBIE IPOCTPAHCTBA C
Metpukamu. [lpumepsr MK, umeromux win HEe UMEIOIIMX TOYHYIO peajH3alMio. 3ajada MoHcKa
ONTUMAIILHOW TOYEYHOH KOH(UIypamuu B TNPOCTPAHCTBE MAallO Pa3MEPHOCTH, METOAbBI
METPHUYECKOTO W HEMETPHUYECKOIO0 MHOTOMEpPHOIO IIKAJWpoBaHHA. Peamm3anuss MHOTOMEpHBIX
JAHHBIX OJIEMEHTAaMH (DyHKIMOHAIBHBIX IPOCTPAHCTB. MeTOonbl BHM3yalH3allud MHOTOMEPHBIX
JAHHBIX: TapajiesibHble KOOpAMHATHBIE OCH, Ipaduku ODHAPIOCA, LIKAIMPOBAHHE W HEPAPXUH,
TaOIMIBI TIPOEKLNiA, TapaMeTprU30BaHHbIC MU (HI (3Be31bl, Hia YepHOBa).

5. IlpuHIMI caMOOpraHu3ayu.

IIpuanun camoopranm3zanuu. [IpuHIMO camMoOOpraHM3alMM TpPU MOCTPOECHUU HIBPUCTHYECKUX
nHpopMalMOHHBIX Mojieneld. [loHsTHue npencraBuTeNeld, Mepa CXOACTBA MEXAy OOBEKTaMU U
npencraButensaMu.  @DYHKIMM  OPEICTAaBUTENbCTBA M HA3HAUYEHUH, CTPYKTypa  METOa.
Camoopranuszanus B 3afade Kiactepusaunu. CamoopraHusanus M 3agada (akTOPHOTO aHAJIM3a,
caMOOpraHM3alus ¥ 33jJada JAUCKPUMHHAHTHOIO aHanu3a. Moaudukauus OpeLneaeHTHON
uH(pOpMAaNNY, TOHATHE TUIOJIOTHYECKOTO IMCKPUMHHAHTHOTO aHanu3a. CaMoopranu3amys 1 3ajgaqa
BOCCTaHOBJIEHHUS MTPOITYCKOB.

6. MeTpuku Ha KOHEUHBIX MHOXecTBax. Paznoxenne MK no koneunsiM cucteMam MK.

MeTpukn Ha KOHEYHBIX MHOXecTBax. lIpeacraBieHrne MeTpuk TaOnMLaMHU MOMAPHBIX PACCTOSHUH.
Mertpuueckas xoHdurypanus (MK). CoenuanbHoe JMHEHHOE MPOCTPAHCTBO METPHUUECKHUX
koH(purypauuid. CructeMa HEpPaBEHCTB TPEYToJbHHKA KakK OIpPENEICHUE MOJIU3IPAILHOTO KOHYyCa
MOJTyMETPHUK. [ paHn 1 SKCTpeManbHbIe JIyYH MOTyMETPUYECKOrO KOHyca, Ipo0ieMa UX ONpPEAeIeHUs.
BexropHoe mnpencraBieHne MeTpUUECKMX KoHGurypanuil. JlocTaTouHble YCJIOBUSI COXPaHEHUS
METPHUUECKUX CBOHCTB IMOKOMIOHEHTHBIMH KOPPEKTOPAMH METPHUYECKHUX KOoH(purypaumid. [Ipumeps
WCIOJNBb30BaHUSI  JOCTAaTOYHBIX  ycioBUH. HecoBMeCcTMMOCTH  METPHUUECKHX  CBOHCTB U
OPTOTOHAJILHOCTH METPHUYECKUX KOH(PUTYpAIIHIA.

Paznoxenne MK mno xoneunsiM cuctemam MK. Ilomnbeie cucremsl, 6asucet MK. Ilpobnema
UCTonb30BaHusl  nepernosHeHHbIX  cucteM  MK.  Tomorennele  6a3uchl, HMHTepHpeTaLus
ko3 unmentoB pasznoxenus. Paur MK. PaHroBsle W mnomymMeTpuHuecKHe paHroBble Oa3HCHI.
Henonnele cucrtemsl, ontuManbHas annpoxcumanus MK. PasnoxeHue 1o cucreMe «OTHENIBHBIX
00BEKTOBY», METPHKA MOIMAPHBIX CyMM, 3QQEKTUBHOE BBHIUMCIICHUE MPU3HAKA «O0Iasi yIaJIeHHOCThY
111 UHAMBUAYalbHBIX OOBEKTOB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonrmoe ob6opynoBaHue: ayquTopusi, KOMIIBIOTEP U MYJIBTUMEANIHOE 000pyaoBaHUE (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Kypc xumundeckoit kuaeTuku (romorennbie peakiun) [Texer] / H. M. Omanyans, /1. I. Kaoppe -
M.BrIcmias mkona, 1962

JomnonHutensHas auTeparypa



1. MeToxp! ananmm3a nanHbix [Teker] = Optimisation en classification automatique, moaxon,
OCHOBaHHBII Ha MeToJle TMHAMHUUYeCKuX crymienuii/mep. ¢ ¢p. C. A. AiiBassna, B. /. Konakosa, C. 1O.
ApamoBa , -M., ®uHAHCH U cTaTUCTHKA, 1985

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.machinelearning.ru/wiki/index.php

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTHSX MCONb3yIOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAIUH.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{d AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3synbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy y4yeOHOro marepuaina (o yuyeOHON M Hay4HOH JHMTEpaTrype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUYEHHBIX JUI CaMOCTOSTEIbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEpKJICHUH, CBOWCTB;

— MOATOTOBKY K IU(dEpeHIMPOBAHHOMY 3a4ETy H SK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

BaxxHo 10oOWTHCS MOHMMAHUS M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: A.A. CaBenbeB, IIpenoiaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WIM) TexXHoJOrMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AMCLMIUIMHBI «AHalu3 JaHHBIX, CyppOraTHOE MOZAEIMPOBAHHUE U ONTUMU3ALMUS B

MPUKIIAAHBIX 3aJadax» 06y‘iaIOH.IPII7[CSI JOJIDKCH:

3HAThb:

- TeopeTH4ecKas OCHOBA JUISi TOCTPOCHHMS, peajM3allid W aHalu3a IIHMPOKOTO CIEKTpa MoJIenei u
metonoB MAJl, METobl OCTPOCHUS M BHIYMCICHUS (DYHKIUI CXOICTBA, COIIACOBAaHHE CXOJCTBA Ha
pa3IMYHBIX MHOXKECTBaX OOBEKTOB, CHHTE3 HOBBIX CIIOCOOOB CpaBHEHHS OOBEKTOB Ha 0aze yxe

HUMCIOIIIUXCA,

- OCHOBHOW KOMIUIEKC TEXHOJIOTHH, TNpenHa3HaueHHbIH 111 3((EeKTUBHOTO MNpeacTaBiIeHUs u
00pabOTKK METPUUECKOHN HH(OPMALMK BEIYUCIUTEILHBIMUA CHCTEMaMU;
- OCHOBHBIE 00JIaCTH MPUMEHEHUS 3TUX TEXHOJIOTHH.

yMeThb:

- IPUMEHATDb METOABI U TEXHOJIOTHH K PECHICHUIO 3a/1a4 aHaJIn3a JaHHbIX.

BJIAA€Th:

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI IPU PEIIeHUH TUIIOBBIX 3a/1ay;

- KyJBTYpO# MOCTAHOBKU M MOJICIIMPOBAHUS MPAKTUUECKN 3HAUMMBIX 3a/1a4;

- IPAaKTUKOM UCCIIE0OBAHMS U PELICHUSI TEOPETUUECKUX U IPUKIJIAJHbIX 331ay;

- HaBBIKAMHU TEOPETHYECKOTO aHaJIM3a PEAJbHBIX 3a]ad, PEIIacMbIX C MOMOIIbI0 METOIOB AaHAIN3a

MaHHBIX.

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

. Onucarh MoAXOABI IO CXOJACTBY B ONTHUMH3AIUH.

. Ompenenenne METPUKU U METPUUIECKOTO MPOCTPAHCTBA, KiIacCU(UKALUSI METPUK.

. JIoKaJIbHBIE METPUKU U UX NMPOJOIHKEHHUE HA BCE IPOCTPAHCTBO.

. Teomerpuueckue NOAMHOKECTBA OOIIMX METPUUECKHUX MTPOCTPAHCTB.

. UTo cBOMCTBEHHO CypporaTHOMy MojaenupoBaHnio? Kakue ero ocHOBHBIE CBOICTBA?

. Peanuzanus MeTpuk B nporpaMMHOM OIMCAaHUU IIPOLIECCOB.

1
2
3
4
5. IlpuBecTy npuMeEpsl METPUUECKUX IIPOCTPAHCTB.
6
7
8

. Knaccudukarus gpynkuii cxoncraa.
9. IlonsiTHe O TPAaHUYHBIX OOBEKTaX.

10. AKCHOMBI CXOZCTBA, TIABHBIA U BCIIOMOTaTEIbHBIA apTyMEHTHI.

11. Knaccudukaiust Mep CXOJICTBA 110 OJTHOMY CBOHCTBY (IIPHU3HAKY).

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

o0yuaruuxcst




Bonpocs! k auddepennrpoBanHOMy 3a4eTy
1.Knaccuduxanus GpyHKIIUH CXO/ICTBA.

2.ComnocTaBieHne 3HA4YCHUI: HOMHUHAJIBHBIC, IOPSAKOBbIC, apupmeTnyeckue (MHTEpBAJIbHbIC,
OTHOCHTEJbHBIC, PA3HOCTHBIE, a0COIIOTHBIE) ILIKAJIBI.

3.Ilonarue o rpaHUYHBIX OOBEKTAX.
4.AKCHUOMBI CXOJCTBA, TJIABHBIA U BCIIOMOTaTEJIbHBIA apTyMEHTBHI.
5. Knaccudukamus Mep cXoICTBa IO OIHOMY CBOMCTBY (IPU3HAKY).

6q)yHKLII/II/I CXOACTBa Ha JCKAapTOBOM NPOU3BCACHUU MNMPOCTPAHCTB CO 3HAYCHHUAMHU B Pa3JINYHBIX
aIKaJjJax.

XapaKTepUCTUKU METPUK.
7.MlHBapHaHTHOCTh PAaCCTOSIHUSL OTHOCUTENBHO CIIBUI'a, IIOBOPOTA.

8.MlHBapuaHTHOCTh (OPMBI IIAPOB OTHOCHUTENIFHO MOJOKEHHS IIEHTPAa W HANpaBJICHUS Ha LEHTP.
WuBapruanTHOCTH OOBEMA MIAPOB OTHOCUTEIBHO MOJIOKEHHUS LIEHTPA U HAIIPaBJICHHS Ha LICHTP.

9.0I‘paHI/I‘{eHHOCTB MCTPHKHU. Ol"paHI/ILICHHOCTL 1apoB.

10.JIoHsiTHE TOTHOCTBIO aOCOJIOTHBIX M MOJHOCTBIO OTHOCHUTENIBHBIX METPHK, MPOMEKYTOYHBIE
MeTpUKU. Beinykinocts mapoB. OJHOCBA3HOCTD ILIAPOB.

11.CymiecTBOBaHNE U €MHCTBEHHOCTh CETMEHTOB, HEMPEPHIBHOCTH CETMEHTOB.

Bomnpocs! k 3k3aMeHy:

OcHOBHBIE IOAXO/BI K 3alaHUI0 CXOJCTBA.

Knaccuueckoe omnpenesnenue METPUKH U METPUYECKOIO IIPOCTPAHCTBA.
JlokanbHbBIE METPHUKHU U UX NPOAOIHKEHUE HA BCE IPOCTPAHCTBO.
I'eomeTprueckre MOIMHOXKECTBA OOLIMX METPUUECKUX IPOCTPAHCTB.
[Ipumepsl METPUUECKUX IPOCTPAHCTB.

Krnaccuduranus ¢pyHkuuii cxoncrea.

XapaKTEpUCTUKU METPHUK.

[IpeobpazoBanust METPUK.

XN AW =

@DYHKINUU CXOJCTBA Ha JIEKapTOBOM IIPOM3BEICHUU MPOCTPAHCTB CO 3HAYEHUSIMM B Pa3IUYHBIX
LIKaJIax.

10.0OrpanndeHHOCTh MeTpUKH. OTPaHUYEHHOCTH ILAPOB.

10. IloHsiTHEe MONHOCTBIO AOCONIOTHBIX M MOJHOCTBIO OTHOCHUTENIBHBIX METPHK, MPOMEKYTOYHBIE
METPUKH.

buner 1

1.Peanuzanust METpUK.

2. IlpuHIMn caMmoopraHu3alry.

buner 2

1. MeTpHKH Ha KOHEUHBIX MHOXKECTBAX.

2. Pasnoxxenne MK mo koHeunsiM cuctemam MK.

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OreHKa HEYJIOBJIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpemss mnposemenus — anddepeHUIMpPOBAHHOTO 3adeTa W OSK3aMeHa OO0ydalollecss MOTyT
[OJIB30BAaTbCA IPOrpaMMOM JMCLUIUIMHBL, & TakKK€ CIPaBOYHOM JIMTEPAaTypOH, BBIUYHUCIUTEIBHON
TEXHUKOH, KOHCIIEKTAMH JICKIIUH.

JuddepeHIMpOBaHHBINA 3a4€T U SK3aMEH MOMKET NMPOBOIUTHCS 110 UTOTaM TEKYyIEH YCHeBaeMOCTH U
Cllau¥l 3aJJaHNH, WIN IyTeM OpraHMu3aliK CIEeHHaIbHOTO ONIPOCa, IPOBOANMOTrO B YCTHOH (hopme.



