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1. losicuuTEILHASA 3aIIMCKA

1.1. Heaun u 3a7a4 TUCHHUILTHHBI
Llenb MUCIUIUIMHBI — YCBOSGHUE CTYACHTAMH OCHOBHBIX HJICH, MOJICIICH W METOJOB MAITUHHOTO
00y4YeHUsl, OCHOBAaHHBIX HA CHMBOJIbHOM IPE/ICTABICHUH JTAHHBIX.

3a;[atn/1 JAUCHUIINIMHBI: H3JIO)KCHHUEC OCHOBHBIX aJITOPUTMOB MAIIMHHOT'O 06yquI/151, BKJIrO4as
PETrpECCUOHHEIC, 6aﬁeCOBCKHC, HeﬁpOCGTeBBIe MCTOJbI, ICPCBbA peH_IeHI/Iﬁ U MCTOA OIIOPHBIX

BEKTOPOB.

1.2. llepeyeHb MIIAHUPYEMBIX Pe3ya1bTATOB 00y4eHUsI N0 JMCHUIIJIMHE, COOTHECEHHBIX

C HHAUKATOPpaAMHU JOCTUKCHU S KOMIIeTeHLii

Komnerenuun

Nupuxkaropsl
KOMIIeTeHIIN I

Pe3yabTaThl 00yueHus no
JUCHUILINHE

OIIK-7. CriocobeH k
npodeccnoHaTbLHOMY
pocty u
CaMOCOBEPIICHCTBOBAHHIO
B 00J1aCTH T'yMaHUTAPHBIX,
COILIMAIIBHBIX U
JMHTBUCTUYECKUX HAYK, a
TaKXe B cepe TEXHUKHU U
TEXHOJIOTUU
nHPOPMATUKH

OIIK-7.3. meer
MPAKTUYECKUI OTIBIT
paboThI C TOUCKOBBIMU
MaIIHHAMH,
CIIPaBOYHBIMU U
OMOIMOTEYHBIMU
CHUCTEMaMH U CUCTEMaMHU
JTUCTAHIIHOHHOTO
00pazoBaHus

3HATh:

ANTOpUTMBI MAIIUHHOTO O0Y4YEHMUS:
oOydeHue c yuutenem, oOydeHue
0€e3 yuuTens, NoiayynpaBisieMoe
oOydeHue, o0yueHue ¢
MOJIKPETICHHEM

YMers:

OcymiecTBIATh TOUCK HHPOPMALIUU
0 HOBBIX U IEPCIEKTUBHBIX METO/1aX
aHajau3a OOJIBIIMX JAHHBIX,
CpaBHUTENIbHBINA aHAJIN3 METOJI0B
Brnaners: mpocTeiimnmMu HaBbIKaMH
BCTPauBaHUs aJITOPUTMOB
MAIIMHHOTO O0yYEeHHS B HOBBIE
MH(POPMALMOHHbIE TEXHOJIOTHH

OIIK-4. Cniocoben
MMOHUMATh IPUHITUITHI
paboThl COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI 1
WCIONIb30BaTh UX IS
pelIeHus 3a1aq
npodeccnoHanbHOM
NESATEIIEHOCTH

OIIK-4.3. O6manaer
HaBBIKAMHU
UCIIOJIb30BAHUSI
UH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B cepe
JIOKYMEHTAIMOHHOTO
o0ecrieueHus
yIpaBICHUS U
apXUBHOTO Jiejia

3HaTh:

OmnpenensaTs TeOpeTUYECKHe
BEpPXHUE OIICHKH NEPEOO0yUEeHHOCTH:
CJI0)KHOCTb, Pa3JIeIMOCTh,
YCTOMYHUBOCTH

Pemates npo0ieMsl nepeoOyueHus u
HEeZ000y4YeHHUs aIropuT™Ma

YMers:

OcyiecTBiiTh NOUCK HHGOPMAIIUU
0 HOBBIX U MEPCIEKTUBHBIX METO/IaX
aHaJM3a OOJIBIIUX JAaHHBIX,
CPaBHUTENbHBINA aHAJIN3 METOJIOB
BrnaneTs: mpocTeimnMu HaBbIKAaMH
BCTPauBaHUs aJITOPUTMOB
MAIIMHHOTO O0yYEeHHUS B HOBBIC
MH(POPMALMOHHbIE TEXHOJIOTHH

ITK-4 Criocoben
OCYIIECTBISTh
HpOGKTHpOBaHI/Ie nu
BHEJIPEHUE CUCTEM

[1K-4.1. oGecnieunBaer
JIOCTYTI TIOJIb30BaTeNel 1
BeJICHUE
uH(POPMAIMOHHO-

3HaTh:

®opMHUpPOBATH MPEAIOKEHUS 110
WCIIOJIH30BAaHUIO PE3yIbTAaTOB
aHaau3a
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ANEKTPOHHOTO
JTIOKYMEHTO000pOTa B
OpraHu3aIu

CIPaBOYHOU PabOTHI B
nH(}pOpMaAITMOHHOM
cucreMe

YMeTh:

OcymiecTBIATh MOUCK UHGOPMAITTH
0 HOBBIX U MEPCIIEKTUBHBIX METOAX
aHaJIM3a OOJIBIIUX JAaHHBIX,
CpPaBHUTEJIbHBIN aHAJIU3 METOI0B
Bnanets: npocTeidinmMu HaBbIKaMu
BCTPaMBaHUS AJITOPUTMOB
MalTuHHOTO 00Y4YCHHS B HOBBIC
nH(OPMAIIMOHHBIC TEXHOJIOTUU

I1K-5. Cnocoben
OpraHu30BaTh
OIIEpaTUBHOE U aPXUBHOE
XPaHEHUE TOKYMEHTOB C
HCII0JIb30BAHUEM
MHTETPUPOBAHHON CPENIbI
pa3paboTKH, BKIOYas
CpEICTBA BU3YaIIbHOTO
IIPOrpaMMHUPOBAHMSI,
yMeeT UCII0JIb30BaTh
CpEICTBa aBTOMAaTU3aLUN
JTAIlOB aHAJIU3a U
IIPOEKTUPOBAHHUS

[1IK-5.2. Imeer
MPAKTUYECKUI OTIBIT
pa3paboTKu U
TECTUPOBAHUS
MPUKJIAIHBIX TPOrpaMM
B 00J1aCTH ONIEPaTUBHOTO
U apXUBHOTO XPaHECHUS
JIOKyMEHTOB

3HaTh:

Marmnnoe oOyueHue:
KJaccuduKanus, Kjiacrepusanus,
oOHapy»XeHHe BBIOPOCOB,
bunpTpanus

Mertonbl U MOAENH
KJIacCU(UKALIUU: JTOTHCTUYECKAS
perpeccus, IepeBbs PEIICHUM,
npepenyKius, TOCTPEeayKIus,
MO/IeJId, OCHOBaHHBIC Ha MpaBUJIaX,
HaVWBHBIA 0aHEeCOBCKHI aJlrTOPUTM,
Teopema balieca, ycuiieHue
SHTPONUH UH(POpPMALTUH

YMers:

OcyiecTBIATh MOUCK HHGOPMAITUU
0 HOBBIX M MIEPCIIEKTUBHBIX METOaX
aHanu3a OOJBIINX JAHHBIX,
CpPaBHUTEJIBHBIN aHAIN3 METOJIOB
Brnagets: npoctelimMu HaBbIKaMU
BCTPaMBaHUS AJITOPUTMOB
MAaIIMHHOTO 00yUeHHsl B HOBBIE
WH(OpPMaIIMOHHBIE TEXHOJIOTHHU

ITK-6. CnocobeH k
Y4acTHIO B pa3padboTKe
apXUTEKTYp
MH(OPMALIMOHHBIX U
WHTEIUICKTYaJIbHBIX
CHCTEM B YIPaBJICHUU
JOKYMEHTaMHU

I1K-6.2. 3HaeT cnocoObl
IpEJICTaBICHUS
ApPXUTEKTYPHI
MH(OPMALIMOHHBIX U
MHTEJUIEKTYaJIbHbBIX
CUCTEM U IIPUMEPHI
TUIHYHBIX APXUTEKTYP
MH(OPMALIMOHHBIX U
MHTEJUIEKTYaJIbHbBIX
CUCTEM B YIPaBIIEHUU
JIOKyMEHTaMU U
apXMBHOM XpaHEHUU

3HATh:

@uibTpalys IyMOBBIX BHIOPOCOB,
BUJIbI I'YMOBBIX BBIOPOCOB:
rJ100aIbHBIA, KOHTEKCTYaIbHBIMH,
KOJUIEKTUBHBIN

AHanu3 n300pakeHNi: TEIIOBbIE
KapThl, aHAJIN3 CETEH, aHaJIN3
MIPOCTPAHCTBEHHBIX JaHHbBIX, aHAIH3
BPEMEHHBIX PsJIOB

YMers:

Ocy1iecTBIATh NOUCK HHPOPMALIUU
0 HOBBIX U MEPCHNEKTUBHBIX METOaX
aHann3a OOJIBIINX JTAaHHBIX,
CPaBHUTEBHBIN aHAIN3 METO/I0B
Bnagers: npocreldmMu HaBbIKaMu
BCTpaMBaHMsI AJITOPUTMOB
MAaIIMHHOT'O O0y4YeHHUs B HOBbIE
MH(OPMaLIMOHHBIE TEXHOJIOTUU

I1K-6.3. Ymeer
npumensaTb CASE-
TEXHOJIOTUH JUIS

3HaTh:
Mertoap! naeHTHU(UKAITUN 1a0JT0OHOB
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pa3paboTKu U
HArJISHOTO
IpeCTaBICHUS
APXHUTEKTYPHI
MH(POPMALIMOHHBIX U
MHTEIJICKTYaIbHBIX
CHCTEM B YIPaBJICHUU
JOKYMEHTaMH U
ApXMBHOM XPaHEHUH

MeToapl OIIEHKH MOJECNei: OIleHKa
KadecTBa IMOCTPOSHHOW MOJENH TIO0
TECTOBOM BHIOOPKE U aHAIH3
0000111arIINX CI0COOHOCTEN
anropuTMa

Pacnipenenennbiii aHanu3 JaHHBIX
AHanu3 1aHHBIX B PEaIbHOM
BpEMEHU

YMeTs:

OcymiecTBIATh MOUCK HHGOPMAITTH
0 HOBBIX U MEPCIIEKTUBHBIX METOAX
aHaJM3a OOJIBIIUX JAaHHBIX,
CpPaBHUTEJIbHBIN aHAJIU3 METOI0B
Bnanets: npocTeidnmMu HaBbIKaMu
BCTPaMBaHUS AJITOPUTMOB
MAaIIMHHOTO O0yUYeHUsl B HOBBIE
MH(OpPMaAIIMOHHBIE TEXHOJIOTHHU

1.3. MecTo AMCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHON NPOrpaMMbl

Jucnunnnaa « MammHHOE 00y4eHHe» OTHOCHTCS K 00513aTeIbHON YacTH 0JIOKA TUCIUTUINH
y4eOHOro IJIaHa.
Jlnst OCBOSHHMS AUCLMITIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS U BIaJICHUS, CHOPMHUPOBAHHEIC

B XO0AC HU3YYCHHA CIACAYIOIIHUX AWCHUILINH

JuckpeTHast Matrematnka , Teopust BEpOSITHOCTEH.

B pesynbTaTe OCBOGHHWS NUCHUIUTMHBI (DOPMHPYIOTCS 3HAHUS, YMEHHUS W BIIAJICHUS,
HEOOXOUMBIC JJISl U3YYEHHS CIEIYIOIIMX IUCHUIUIMH U MPOXOXKIACHUS MPaKTHK: TexHoioruu
HMCKYCCTBEHHOTO MHTEIJJIEKTA B YIIPABICHUU JOKYMEHTAMMU.

2. CTpyKTYypa IMCHUIIMHBI

U TMPOXOKACHUA

npaktuk: WMHpopmaruka,

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI cocTaBisieT S 3.¢., 180 akagemuueckux daca.

CTpyKTypa AUCHUNIMHBI 11 04HOH (opMBbI 00ydeHust

O0beM AUCHUTIIMHBI B (hOpME KOHTAKTHOW pabOThl OOYYAIONIUXCS C TMeJarorudecKuMU
paboTHUKaMU U (WIJIK) TUI[AMH, TPUBJIEKAEMBIMH K pealin3aiuy o0pa3oBaTeNbHOM MPOrpaMMbl Ha

MHBIX YCJIOBUSIX, IPU MPOBEACHUH YU€OHBIX 3aHATUM:

Cemectp | Tun yueOHBIX 3aHATHI KomnuecTBo yacoB
5 Jlexnum 40
5 CemMuHapsl 60

Bcero: 100

OO0BeM TUCIHMITIHHEI B (popMe caMOCTOSATETbHON paboThl o0yJaromuxcs cocranisier 80
aKaJeMHYECKHX 4acOoB.

3. Conep:kanue THCHUTLTHHBI



Ne HaumenoBanue paszaena Copnepxanue
/0 | TUCHUILINHBI

1 | Beenenne B mammHHOE | CymecTByromue, HaOOpBI JAHHBIX, BHU3YaJTU3alUs MOJEIH
obyuenne. llenm  u | knaccupukanuu.  [locraHoBka  3amad OOy4yeHus IO
OCHOBHas TmpoOieMaTnka | nmpereneHTaM. OOBEKTHI U MPU3HAKHU. THIIBI IIKan: OMHApHBIE,
MAaIlIMHHOTO O0y4YeHUS HOMMHAJIBHBIE, MTOPSIKOBBIE, KOJINYECTBEHHbIE. THUIMBI 3anay:

KJaccupukanus, perpeccus, IIPOTHO3UPOBAHHUE,
paH)XUPOBAHMUE.

OCHOBHBIE TOHATHSA: MOJAEIH AITOPHUTMOB, METOJ O0Y4EHUS,
GyHkuus norepb M (QYHKIOMOH&JI KayecTBa, HPUHLMUI
MUHHMH3ALMU ~ OMIIMPUYECKOTO  pHCKa,  o0OoOmiaromas
CHOCOOHOCTh, CKOJIB3SIIUI KOHTPOJIb.

JIuHeliHbIE MOZENH perpeccuu M Kiaccupuramuu. Meron
HAauMEHBIINX KBaapaToB. [lonMHOMHUanbpHas perpeccusi.

2 | Metonbl OLICHKY | JINHEWHBII PErpecCCUOHHBIM  AaHAIN3, YYBCTBUTEIBHOCTD,
TOYHOCTH  IOJYYEHHBIX | CHEHU(PUYHOCT M TOYHOCTb. KOppensuuoHHBIH aHaIu3.
pewenuii, Bkaoyast ROC | AHanu3  BBDKMBAEMOCTM M MHOTOMEpHAas  CTaTUCTHKA.
aHaJIn3. Tabmuner noxkutus (mortality table) u merox Kammana-

Meiiepa (Kaplan-Meier method). Jlor-pank Ttect. Mopens
Kokca.

3 | CoBpemeHHBIE Jloructuueckas perpeccusi. ABTOKOPpENALUOHHAs (PYHKIIHS.
perpeccuoHHble MeTonbl, | Anroput™m JleenGepra-MapkBapara. AJropuTMbl BbIOOpa
BKJIIOYast 3JaCTUYHBIC | IMHEWHBIX PErpecCUOHHBIX MoJened. BcromorarenbHbie
CETH, perpeccuoHHsble | (QyHKIMH. AHanu3 pPErpeCCHOHHBIX
NEPEBbS u jeca. | octaTKkoB. Anmpoxkcumanus Jlamnaca.

CrangapTHbIi MeTo[ | PerpeccuonHsle nepeBbs u jieca. MeTobl pacio3HaBaHUs.
HaUMEHBIINX KBaJpaToB.
MeTobl paclio3HaBaHHUS

4 | baitecoBckue Metonbl u | [lonstue o cmywaitHom mnpomecce. baiiecoBckuil moaxon k
IpYTHE CTaTUCTHYECKUE | CTATUCTUUECKOMY OLICHUBaHUIO. ATIPUOPHBIE paCIPEAEIICHNUS,
MOJIEIIH, BKJIIOYAsl | CONPSKEHHBIE C Ha0II10/1aeMOi reHepaibHONW COBOKYITHOCTBIO.
JIOTUCTUYECKYIO baiiecoBCkul IPOrHO3 3aBUCUMOM IIEPEMEHHOU, OCHOBAHHBIN
pETPECCHIO U JIp. Ha HOPMaJIbHOM JIMHEMHOM MOJEIM  MHOXXECTBEHHOM

perpeccun. I[IpoBepka  CTaTUCTMYECKHX THIIOTE3 IIpU
0alieCOBCKOM MOJXOJIE.

5 | HeiipocereBbie wmetronsl. | buonornueckuit Helipon, monens MaxKamnoka-IIutrca kak

CoBpeMeHHbIE TTOJXObI
U UJICH.

nuHeHbIN knaccupukarop. Oynkunu aktuBanuu. [Ipobiema
HOJHOTHL.  3ajgada  uckimouaromiero  uian.  [lonmHorta
JBYXCJIOMHBIX CE€Tell B IPOCTPAHCTBE OyJEBBIX (QYHKIMM.
Teopempr  Konmoroposa,  Crtoyna, Topbans  (Ge3
JI0Ka3aTeNbCcTBa). AJTOPUTM OOpPaTHOTO PacHpOCTPAHEHUS
OLINOOK. OBpUCTHUKHU: dopmupoBanue HAyYaJIbHOTO
NpUOIIKEHUS, YCKOPEHUE CXOAMMOCTH, JHWaroHalbHBIN
meron JleenOepra-MapkBapara. Ilpobnema «mapanuya»
cet. Meto nmocnoitHoi HacTpoliku ceTH. [Tondop cTpyKTypbl
CETH: METO/IbI ITIOCTENIEHHOT'O YCI0KHEHNUS CETH, ONITUMAJIBHOE
MPOpEKMBaHNE HEHWPOHHBIX ceTeil (optimal brain damage).
Heiiponnass cerp Koxonena. KonkypeHTHoe oOydeHue,
crpaterun WTA u WTM.

Camoopranmsytomasics kapra Koxonena. Ilpumenenue amns
BU3YaJbHOI'O aHaiM3a AaHHbIX. VICKyCCTBO MHTepHpeTanuu
kapT KoxoHeHa.
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Meton
BEKTOPOB

OIIOPHBIX

OntuManbHas pa3fessiomas THIEePIUIOCKOCTh. [loHsTHe
3a30pa MEXKIy Kiiaccamu (margin).

Cnydyan JTUHEWHOW pa3neNMMOCTH U OTCYTCTBHS JIMHEHHOU
paznenuMocTy. CBA3b ¢ MUHUMM3AIMENH Peryssipu30BaHHOIO
AMIIUPHYECKOTo pucka. KycouHo-nuneitHass pyHKIUS TOTEPb.
3amaya KBaJpaTUYHOrO MPOTPAMMHUPOBAHUS U JBOWCTBEHHAs
3anava. [lonarue onopHsix BekTopoB. @ynkuus sapa (kernel
functions), cipsimsiroriiee mpocTpaHCTBO, TeopeMa Mepcepa.
CriocoObpl KOHCTPYKTUBHOI'O IOCTpOoeHUs siiep. I[Ipumepsl
anep.

SVM-perpeccusi.

Perynsapuzamnuu nis or6opa npusnako: LASSO SVM, Elastic
Net SVM, SFM, RFM.

MertoJ peneBaHTHBIX BEKTOPOB RVM.

7 | Pemarommue nepeBbst U | IloHATHE nOrHMyYecKkoi 3aKOHOMEPHOCTH.

neca [Tapamerpuueckue cemeiicTBa 3aKOHOMEPHOCTEH:
KOHBIOHKIIMM TOPOTOBBIX IMPaBUJI, CHUHIPOMHBIE IIPaBUIIA,
[Iapbl, THIIEPIUIOCKOCTH.
[lepeGopHbie AJITOPUTMBI CHUHTE3a KOHBIOHKLIUH:
CTOXAaCTHYECKHH  JIOKAIbHBIA  MOUCK,  CTaOMIM3alus,
penyknus. JIByXKpuTepualbHBI 0TOOpP HH(OPMATHBHBIX
3aKOHOMEPHOCTEH, MapeTo-OoNTHMaNbHBIA (PpoHT B (p,n)-
npoctpancTee. Pemaromee nepeo. JKanHas Hucxonsmas
cTpaTterus «pasaensaii u BiuactByi». Aunroputm [D3.
HenocraTku xagHOW CTpaTeruu M CHOCOOBI MX YCTPaHEHUS.
[Ipo6nema mnepeoOyueHusi. BbIBOJI KpUTEpHEB BETBIICHHUS.
Mepa HeuncToThl (impurity) pacmpeneneHus. DHTPOTHIHHBIN
Kputepuii, kpurepuii JDxuHu. Pegyknus — pelnarommx
JIEPEBLEB: MPEAPEAYKIUS U mocTpeaykius. Anroputm C4.5.
HepeBbst  perpeccun. Anroputm CART. HeOpexnsbie
pematoiue aepeBbs (oblivious decision tree). Pematomuii ec.
Crnyuaiitnsrii 1ec (Random Forest).

8 | KombunatopHo- Amnmnapat rpaduyeckux mozenei (6aiiecoBckue 1 MapKOBCKHE
JIOTUYECKHE METOJIbI, | ceTh). Ammapar OaiiecoBCKOro BbIBOJa. HexoTopbrie METObI
ABO. IlpencraBneHue o | JUCKPETHOM  ONTUMHU3ALUU. Metoael  CTPYKTYpHOTO
rpaguueckux  Mozeisix | o0yuenus. @axropusaus OaliecoBckux ceteit. [loTeHmans u
(baiiecoBckue ceTn) SHEPIus KIMK, CBA3b ¢ 0alleCOBCKUMU CETSMHU.

4. Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Ne | HammenoBanme .

Buabl y4eOHbIX 3aHATHH Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

n/n paszaena

1 2 3 4

1 BBenenue B | Jlekimu 1-2. [IpoGnemuas nexius.

MalIMHHOE

oOyuenue. Llenu | Cemunap 1-3 OO6cyxaeHne TeOpeTHIECKOro

u OCHOBHasi MaTepuaia. [IpakTukym no peueHuto
npobaemMaTuka 3aJad.




MAalImHHOT O
00yJeHUs

MeTobI OLICHKH
TOYHOCTH
MOJIYYeHHBIX
peLICHHU,
Briouas ROC
aHaJIn3.

Jlexknuu 3-5.

Cemunap 4-8

[IpoGnemuas nexIus.

OO6cyxaeHne TeopeTHIECKOro
Mmarepuaia. [IpakTHKyM 110 penIeH o
3a/1a4.

CoBpeMeHHbIE
perpeccuoHHbIE
METO/IbI,
BKJIIOYast
AIIaCTUYHbIE
CeTH,
perpeccuoHHbIE
JEpeBbsl U Jieca.
CrangapTHbIil
METO/T
HAUMEHBIIIHAX
KBaJIpaToB.
Mertoubl
pacrto3HaBaHMs

Jlexknuu 6-7.

Cemunap 9-12

[IpoGnemuas nexius.

OO6cyxaeHne TeopeTHIECKOro
Marepuaia. [IpakTHKyM 110 pelIeH o
3a/1a4.

baiiecoBckue
METO/IbI 51
Apyrue
CTaTUCTUYECKUE
MOJIEIIH,
BKJTIOYas
JIOTUCTUYECKYIO
perpeccuro u Jip.

Jlexkuuu 8-10.

Cemunap 13-16

[IpobGneMHas nexmus.

OO6cyxaeHne TeopeTHIeCcKoro
Marepuana. [IpakTukym 1o pemeHuto
3aj1ay.

Helipoceressie
METO/BI.
CoBpeMeHHbIE
HOJIXO/1bI u
UJICH.

Jlexuus 11-13

Cemunap 17-20

[TpobneMHuas nexius.

OOcyxeH1ne TEOPETUIECKOTO
Marepuana. [IpakTukym 1o pemeHuto
3a/1a4.

Merto1 OTTIOpHBIX

Jlexknusa 14-15

[TpobneMHuas nexius.

BEKTOPOB
Cemunap 21-23 OO6cyxIeHrne TEOPETHIECKOro
Marepuana. [IpakTukym 1o pemeHuto
3ajau.
Pemaromue Jlexuwmst 16-17 [IpobnemHuas nexiws.

ACPECBbA U JICCA

Cemunap 24-26

OO6cyxaeHne TeopeTUIeCKOro
Matepuana. [IpakTukym mo pemeHutro
3a1ad.

Komb6unaropHo-
JIOTUYECKHE

Jlexuus 18-20

[TpobnemHuas nexiws.




metonel, ABO. | Cemunap 27-30 OO6cyxIeHrne TeOpETHIECKOro
[IpencraBnenue Marepuaia. [I[pakTUKyM IO pelIeHUI0
0 TpaduvecKux 3a/1ay.

MOJIEJISIX

(baitecoBckue

CETH)

B nepuon BpeMEHHOro NPUOCTAHOBJIECHUS MOCEIIEHUS OOYYaroIMMUCS IOMEIIEHUN |
tepputopun PITY s opranmzamum y4eOHOTrO mporecca C NPUMEHEHHEM 3JIEKTPOHHOTO
o0y4eHMs W JAUCTAaHLMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTMH MOIYT OBITh MCIIOJIb30BaHbI
CIIelyIolIe 00pa30BaTEeIIbHbIE TEXHOJIOTUU:

— BUZCO-JIEKIINH,

— OHJIAWH-JIEKIIUY B PEKUME PEAIIBHOTO BPEMEHH;

— 3JICKTPOHHbIE YUeOHUKH, yueOHbIe TOCOOUS, Hay4YHbIe U3/IaHUsl B 3JIEKTPOHHOM BUJE U JAOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam;

— CHCTEMBI JUIsl 2JIEKTPOHHOTO TECTUPOBAHHS;

— KOHCYJIbTallhuU C UCII0JIb30BAHHUEM TCICKOMMYHUKAINOHHBIX CPCACTB.

5. OneHka IaHMPYEMBbIX Pe3y/JIbTATOB 00y4eHUsl

5.1. CucTeMa OleHUBAHU A

Makc. Konuuecmeo
oannos
3a oony Bcezo
®Dopma koHmponn pabomy
Texyniuii KOHTPOJIb:
° Jlomalusee 3aanue 3 Gaiuta 30 GamioB
. KonrposbsHas pabora 30 6amnoB 30 6amnoB
[TpomexyTouHas arTecTaius (IK3aMeH) 40 6annoB
HToro 3a cemecTp (IUCIHTLUTHHY) 100
6aym10B

[Toxy4eHHBI COBOKYITHBIN pe3yIbTaT KOHBEPTHPYETCS B TPAAUIIMOHHYIO IIIKAITY OIIEHOK H
B IIKaJy OlleHOK EBporeiickoii cucteMsl nepeHoca u HakoruieHust kpenutoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBHM ¢ TabnuLeit:

100-6amnbHas R — IIkana
IKaja ECTS
95 -100 A
8394 OTJIMYHO B

68 — 82 XOpOIIIO 324TEHO C

56 — 67 D

50 55 VJIOBJICTBOPUTEIIEHO E

20-49 FX
0_19 HEY/IOBJICTBOPUTEIILHO HE 3a4TCHO F

5.2. Kputepum BbICTABJIEHUS] OLIEHKH MO JUCHUIIMHE
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Bbanany/
HMIxana
ECTS

OuneHka mo
AMCUUILINHE

KpuTepuu onieHKH pe3yJbTATOB 00yUYeHUs M0 TUCHUTIINHE

100-83/
AB

OTJINYHO/
3a4TEHO

BeicTaBisercst o0yyaronemycs, eciii OH I'TyOOKO U IIPOYHO YCBOMII
TEOPETUYECKUH U IPAKTUYECKUI MaTepHall, MOXKET IPOAEMOHCTPHPOBATD
9TO Ha 3aHATHAX U B XOJIE TPOMEXYTOUHOHN aTTECTALIUH.

OOyy4aromuiicst CUEPIBIBAIONIE U JIOTHYECKH CTPOWHO M3JIaraeT y4eOHbIN
Marepuall, yMeeT yBs3bIBaTh TEOPHIO C MPAKTUKOM, CIIPABIISETCS C
perieHneM 3a1a4 npohecCHOHAIBLHON HAIIPaBICHHOCTH BEICOKOTO YPOBHS
CJIO)KHOCTH, IPABUJIBHO OOOCHOBBIBAET IIPUHSATHIC PEIICHHS.

CB000OHO OpHEHTHPYETCS B yueOHOI 1 MpoghecCHOHATIBHOM TUTEpaType.

OueHKa 0 AUCIHIUIMHE BBICTABIIAIOTCS 00ydaomeMycs ¢ yI4EToM
PE3yJIbTAaTOB TEKYLIEH U IPOMEKYTOUHOM aTTECTALUU.

Komnerenmmu, 3akperiéHHbIC 3a TUCHUIITMHON, ChOPMUPOBAHBI HA YPOBHE
— «BBICOKHI.

82-68/

Xoporro/
3a4TCHO

BricraBnsiercst o0y4aronieMycsi, €CJId OH 3HaeT TEOPETUUECKUN 1
MpaKTHIECKUI MaTepuall, TpaMOTHO U IO CYIIECTBY M3JIaraeT ero Ha
3aHATUAX U B XOJI€ IPOMEXXYTOUHOH aTTeCTaInn, He JOMyCKast
CYIIIECTBEHHBIX HETOYHOCTEH.

OOyyarouuiicst MPaBUIIbHO IPUMEHSET TEOPETHYECKUE MTOJI0KEHUS ITPU
pELICHNH NPaKTHYEeCKUX 3a/1a4 NpodeccroHabHOM HAPaBICHHOCTH
Pa3HOTO YPOBHSI CIIOKHOCTH, BIaJ€eT HEOOXOAUMBIMHE IJISl 3TOTO HaBBIKAMHU
U IpUEMaMU.

JloCcTaTouHO XOPOIIIO OPUCHTUPYETCS B yueOHOM U MPodhecCHOHATBHON
JIuTeparype.

OueHKa o AUCUMIUIMHE BBICTABIISIOTCS 00y4aomeMycs ¢ y4éToM
PE3yNIbTaTOB TEKYIIEH U MPOMEXYTOUHON aTTECTALNH.

Komnerennmu, 3akperuiéHHbIE 3a TUCIUIITMHON, ChOPMUPOBAHBI HA YPOBHE
— «XOpOILUNY.

67-50/
D,E

YIOBJIETBO-
puTeIbHO/
3a4TEHO

BricTaBisieTcss 00yJaroneMycs, Clid OH 3HaeT Ha 6a30BOM YPOBHE
TEOPETHICCKUN U MPAKTHICCKUIA MaTePHall, JOITyCKaeT OTACIbHbBIC OITHOKH
TIPH €T0 U3JI0KCHHUU Ha 3aHATHSX U B X0/I€ IPOMEKYTOUYHOH aTTeCTAIUH.
OOyuaronuiics UCIBITHIBACT OMPEeIEHHbBIC 3aTPYAHCHHUS B TPUMEHCHUN
TEOPETUYECKUX MOJIOKEHUH MPU PELICHNH MPaKTHYECKUX 33124
npodeccroHaIbHOI HalPaBICHHOCTH CTAaHAAPTHOTO YPOBHS CI0XKHOCTH,
BJIa[IeeT HEOOXOIUMBIMH LIS STOr0 0a30BBIMU HaBBIKAMH U TIPUEMAaMHU.
JeMOoHCTpHUpYeT TOCTAaTOYHBIH YPOBEHBb 3HAHHS YUeOHOM JIUTEPATYPHI 110
JUCIIUIUINHE.

OreHKa MO AMCIUIUTHHE BBICTABIIIIOTCS 00YJaromEeMycs C YIETOM
pe3yJbTaTOB TEKYLIENH U MPOMEKYTOUHON aTTEeCTallUU.

Komnerenmun, 3aKkperui€éHHbIE 32 TUCIUIUIHHOW, COPMHUPOBAHBI HA YPOBHE
— «IIOCTaTOYHBINY.

49-0/
F.FX

HEy/IOBJICT-
BOpHUTEIBHO/
HE 3a4TEHO

BricTaBisieTcst 00yJaroneMycs, €Ciii OH He 3HaeT Ha 0a30BOM ypOBHE
TEOPETHYCCKUI U MPAKTHUYCCKUI MaTepHall, OMyCKAaeT IPyObIe ONIMOKHU MPH
€r0 U3JI0’KEHUH Ha 3aHATHUAX U B X0J1€ IPOMEKYTOUHOM aTTeCTalUHU.
OOyuarommiics UCIBITHIBAET CEPhEIHBIC 3aTPYTHCHHUS B IPUMCHEHUH
TEOPETUYECKUX IMOJIOKEHUN MTPH PEIICHNHU PAKTUYECKUX 3a7a4
npodeccnoHaTLHOM HAITPABICHHOCTH CTaHIAPTHOTO YPOBHS CJIOXKHOCTH, HE
BIIaJIeeT HEOOXOJUMBIMU JJISI TOTO HABBIKAMU M MPUEMAMH.
JdemoHCTpHpyeT pparMeHTapHBIC 3HAHUS YICOHOH JIUTEPaTypHI IO
JIUCUUIUINHE.

O1eHKa IO AUCIUTUTAHE BBICTABIISIFOTCS 00YYarOIEeMyCs C YIETOM
pe3yJbTaTOB TEKYLIEH U TPOMEXKYTOUHON aTTEeCTaINH.

KomnereHuu Ha ypoBHE «IOCTATOYHBIINY, 3aKpEIIEHHBIE 3a JUCITUTUTMHOM,
He cQOpMUPOBAHEIL.
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5.3. OueHouHble cpeAcTBa (MaTepHasbl) AJA TEKYILIero KOHTPOJISI yCleBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAMH 00y4aKoIMXCsl 0 JUCHHILIHHE

IIpumepsl JOMAINHUX 3aJaHUM

[Ipu BBIIOJHEHWW JOMAIIHETO 3aJaHUs CTYIEHTAM IMpeliaracTcs pa3padoTaTh MPOrpaMmy,
PELIAOIIYIO OJHY U3 3a/1a4 UCTOIb30BAHNE OJHOTO U3 METOI0B, IPEJIOKEHHBIX HA JICKIUSX.
CTyIneHTBI caMOCTOSTEIBHO BBIOMPACT UCTOYHHKH JAHHBIX JIJIS pa3padaThIBAeMOM MPOTPaMMBbI.
Ecnmu mnpenonaBarenh CUMTAaeT BBHIOPAHHBIE WCTOYHUKU JIOCTATOYHBIMH JJII  YCHEIIHOTO
BBITTOJIHEHUS 3a/IaHUS, TO CTYJICHT MOXKET IMPUCTYNATh K BBHIIOJHECHUIO 33aJaHus. B mpoTHBHOM
ClIy4ae CTYJIEHT JOJDKHA YCTPAaHHUTh BCE 3aMEYaHMs MPEMoAaBaTelisi M MOBTOPHO MPEICTaBUTH
TEMY Ha COTJIACOBAaHHE.

[locne cormacoBaHWsl TeMbl, CTYACHTOM IPOBOJAMUTCS aHAIU3 C pa3pabOTKON HEOOXOIUMBIX
IPOTPaMM U aJITOPUTMOB.

Hanpuwmep, nomamusisi pabora nmo teme «Pewarouwjue oOepeeva u jeca» TPEICTABISAETCS B
MUCHMEHHOW (POPME U COJCPIKHUT CICAYIOIINE Pa3JIeIibl:

1. s Habopa OOBEKTOB MPOU3BOAUTCS PAcUeT OCHOBHBIX CTATHCTUYECKHX IOKa3aTelei
JTUTHAMUKH.

2. [TonGupaercs U, ecinu HEOOXOAUMO, MOJUIIPYETCS aNTOPUTM(bI) paccMaTprUBaeMbIii(bIe)
B PaMKaX TEMBI.

3. [lpencraBisiroTcss B NMHCBMEHHOM — BHJE  PE3YJIbTaThl  MAIIMHHOTO  OOYy4YCHHS,
MOJIU(DHUIIMPOBAHHBIE AJITOPUTMBI M TIPOTPAMMBI, TAaK)KE YKa3bIBAIOTCS IMapaMeTpPhl KadecTBa
napameTphl OIIHOOK.

IIpumep KOHTPOJILHOI padoThI 1
3amaua 1.

Bapuant 1. Kpurepuit AIC nns monenu perpeccuu NOCTPOSHHOW Ui HEKOTOpOro Habopa
00BEKTOB MOKAa3bIBAET HACKOJBKO XOPOIIO MOJEb MpeACKa3blBaeT IeJeBoN Mmoka3atens. s
naHHoro Habopa BriOepuTe 1e1eByI0 NMEpEeMEHHYI0 U MOJ0EpUTE MOJIENb Ha OCHOBE KPUTEpUs
AIC (50 6amnoB u3 100)

Bapmuanr 2.

BriaenuTh Ha YHMCIIOBOM OCH 00JIacTH 3Ha4YeHHH noka3aTelst X ¢ oTHeceHusaM kiaaccaMm K1 u K2
IToxazarens X B kiaccax K1 u K2 pacnpenenén HopManbHO ¢ mapa METpaMu:

K1 : marematnueckoe oxxumanue 0, CTaHAAPTHOE OTKJIOHEHUE 4;

K2 : marematuueckoe oxxuaanue 1, cranaapTHOE OTKJIOHEHHUE 1.

BriaenuTh Ha YHMCIIOBOM OCH 00JIacTH 3HaYeHHH noka3aTelst X ¢ oTHeceHusaM kiaaccaMm K1 u K2
OaifecoBckMM KiaccupukaropoM. AnpuopHsie BeposaTHocTH kiaccoB K1 -0.6 u K2-0.4.

Bapmuanr 3.
Knacc 1 Knacc 1
X1 | X2 | X3 | X4 X1 | X2 | X3 | X4
0o. |1 1 1 0 06. |0 1 0 0
1 1
06. |0 0 1 1 06. |0 1 1 0
2 2
0o. |1 0 0 1 0o. |1 0 0 0
3 3
0o6. |1 0 1 1 06. |0 1 1 0
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VYkazaTh OMH TYMKOBBIA TECT U OJIMH U3 MPEJICTABUTEIILHBIX HA0OPOB

3amaua 2. (50 6amios u3 100) OTBeThTE HA BOMPOCHI:

1. Yro Takoe pemaromiee aepeBo? Kak mo mocTpoeHHOMY JepeBY HAUTH MTPOTHO3 ISl 00beKTa? 2.
3adueM B BepIIMHAX HYXKHbI npenukathl? Kakue tumnbl npenukatoB Bbl 3Haete? [IpuBenute
MPUMEPBHL.

3. Ioyemy mist 000 BBIOOPKM MOKHO TOCTPOUTH DELIAOIIEe IEPEeBO, UMEIOIIEE HYJIEBYIO
ommOKy Ha Hen?

4. TloueMy He PEKOMEHIYEeTCS CTPOUTHh HeOMHApHBIC JepeBbs (T.e. MMeEIoIHMe OOJbIIe BYX
MMOTOMKOB y Ka)KJIOH BEPIIHHBI)?

5. Kak 3amaercst xpurepuil ommbku xnaccuduxanmuu? Kpurepuii JDxunu? OHTpOnuiiHBIN
kputepuii? Kakoi y HuUX cMbIci?

B()l'[pOCI)I AJIsd HpOMe)IcyTO‘lHOﬁ aTrrecranum

1. Pacckaxxute 00 OCHOBHBIX MOHATHUSAX: MOJIENb AJTOPUTMOB, METOA O0y4eHUs, GyHKLUSA
notepb U QYHKIIMOHAJ KaueCTBa, MPUHIUI MUHUMH3AINH SMIIPHUIECKOTO pUCKa, 0000maromas
CHOCOOHOCTh, CKOJIB3SIIUI KOHTPOJIb.

2. PacckaxkuTe 0 ClieqyrOIMX TMOHATUSAX: JIMHEHHAS MOJIENIb PETPECCHH U KIIaCCH(PUKAINH,
METO]l HANMEHBIIINX KBAJAPATOB, MOJMHOMHAIIbHASL PETPECCHS.

3. JIJIsi 9ero HMCIONB3YIOTCSI TaKHE TOHSTHS KaK: YyBCTBUTEIBHOCTH, CIEIU(DUIHOCTH U
TOYHOCTB?

4, Kax u a1 yero ocyiecTBiseTcst KOppeasiuOHHbIN aHan3?

5. B kakux ciaydast MCTIONB3yeTCsl aHAIN3 BKMBAEMOCTH U MHOTOMEPHAs CTaTUCTUKA U JUJIS
yero?

6. UYro Takoe Tabmuiel noxkutus (mortality table), Takke pacckaxute o Mmetone Kamnana-
Meiiepa (Kaplan-Meier method)?

7. B yem Ha3HaueHus nor-paHk tect?

8. UTto Takoe JorucTUYEcKasi perpeccus?

9. Jl1st yero HyHa aBTOKOPPEISIHOHHAs QYHKIUS?

10. Pacckaxute o anroputme JleBenOepra-MapkBapara?

11. Pacckaxute 0 anroputmMax BEIOOpa TUHEHHBIX PErPECCHOHHBIX MOJIEeH?

12. Kax mpoBouTcs aHamm3 perpecCuOHHBIX OCTaTKOB?

13. Yro Takoe anmpokcumanus Jlammaca?

14. Jl71s1 4ero UCTOMB3YIOTCSI PErPECCHOHHBIE ACPEBhs U Jieca?

15. Pacckaxute 0 MeTogax pacro3HaBaHus?

[Ipumep 3amaHus Ha DK3aMEHe

3amaua 1. Kpurepuii BIC noxka3siBaeT HacKOJBKO XOpOIIO MOJENb NMPEACKA3BIBAET LIEIECBON
nokasarenb. [l gaHHoro Habopa BriOepute 1ieneByr0 MEpeMEHHYI0 U MO0epuTe MOJENb Ha
ocHoBe kputepus BIC

3anada 2. OTBETHTE HA BONPOCHI:

1. Yro Ttakoe neHTpsh! knactepoB? Kak MConb3yr0TCs Ha IPaKTUKE 3HAYEHUSI LIEHTPOB?

2. 3auem B MozienM HYXHBI Beca? Kakue Tunsl BecoB Bbl 3HaeTe? [IpuBennte npumepsl.

3. Kakue anropuTmbl KJIacTepu3allid Bbl 3HAE€TE NMPHUBEAUTE MPHHLUIBI pabOThl JABYX Tpex
ITOPUTMOB?

13



6. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0D0ecneYyeHne TUCIHIIHHbI

6.1. CHHCOK HCTOYHHUKOB H JINTEPATYPbI
a) OcHosHas aumepamypa

1. bapcersH, A. A. AHaiM3 TaHHBIX ¥ TIporieccoB: yued. mocodue / A. A. bapcersH, M. C.
Kympusinos, U. 1. Xonoxa, M. JI. Tecc, C. U. Enu3apoB. — 3-e uzn., nepepad. u gon. — CII6.:
BXB-Ilerepoypr, 2009. — 512 c.: un. + CD-ROM — (Y4ebnas nutepaTypa aiis By3oB) ISBN
978-5-9775-0368-6.

2. Tenw K. BBenenue B pacnpeneneHubie anroputmsl. Ilep. ¢ anri. — M.: MITHMO, 2009.
—616c.

3. Kshemkalyani A. D., Singhal M. Distributed Computing: Principles, Algorithms, and
Systems. Cambridge University Press, 2008.

4. Tanenbaym D. u np. Pacnpenenennsie cucremsl. [Ipuniuns! u napagurmsl. — CI16.:
[Tutep, 2003.

5. Bollobas B. Modern Graph Theory. — Corrected ed. — Springer, 2013. — 394 p.

6. Handbook of Graph Theory. Edited by Gross J.L., Yellen J., Zhang P. — 2th ed. - CRC
Press, 2014. — 1632 p.

7. Handbook of Graph Drawing and Visualization. Edited by Tamassia R. — CRC Press,

2013. - 862 p.

8. bapcersiH A. A. u ip. AHaNTM3 JaHHBIX U IPOIIECCOB: yuel. mocodue. 3-e nza. — 2009.
9. busnec-ananutuka. Ot gaHHbIX K 3HaHusIM (+ CD-ROM). ABTopsl Hukonaii [laknus,
Bsiuecnas OperikoB

10.  ABromaruyeckas 00pabOTKa TEKCTOB Ha €CTECTBEHHOM SI3bIKE M KOMIIbIOTEpHAsI

JUHTBHCTUKA: yuel. mocobue / bonpmakosa E.U., Knsimmuackuit 3.C., Jlanas J1.B., Hockos
A.A., IleckoBa O.B., Arynosa E.B. — M.: MUDOM, 2011. — 272 c.

11. Haran Mapn, /[xeiiMc YoppeH. bounbiine nanssie. [IpuHIMIBL M IpakTUKA IOCTPOCHUS
MacIITabupyeMbIX CUCTEM 00paOOTKU JAHHBIX B pEalbHOM BPEMEHH.

12. FOpe JleckoBen, Anana Pamxapaman, [xeddpu . Yieman. AHanu3 60bux HabopoB
JAaHHBIX

13. «YnpasneHue mactep-aaHHbIMU». Anekc bepcon, Jloypenc [ly6os

14.  Gifkins, Mike; Hitchcock, David (1988). The EDI handbook. London: Blenheim Online.
15. OnBapa TapTu. BuzyansHoe npeacrapieHue 00ibIuX 00beMOB HHPOPMAIUH.

16. «MckyccTBO BU3yanuzanuu B ousHece. Kak npenctaBuTh CI0XHYI0 HHPOPMAITHIO
npocteiMu oOpa3zamu» Helitan Sy, «Maunn, iBanoB u ®epbep», 2013 r."

17. Kopnoparusnsle xpanuiuiia faHHbIx. [InanupoBanue, pazpaboTka U peanu3anus. DpUK
Cnupnu.

18. WuTerparus XpaHWIUIL JaHHBIX C OTKPBITBIMU U OOJBIIMMU JAHHBIMU JIJIS1 PELICHUS

3aj1a4 (PUHAHCOBOM OpraHU3aluu: IPOOIEMbl U TOJIXO/IbI K PEIICHUIO

0) [onoanumenvras aumepamypa

1. Kapay X. u np. Uzyuyaem Spark: Mmonuuenocusiit ananus nanssix //JJMK Ilpecc, M. —
2015.
2. Maiiep-Illen6eprep, B. M14 Bonbiine nanusie. PeBostonusi, KoTopasi ©3BMEHUT TO, Kak

MBI )KHBeM, paboTaeM U MbiciuM / Buktop Maitep-1llen6eprep, Kenner Kykbep ; nep. ¢ anri.
Wunel lNaiingtok. — M. : Mann, MBanoB u ®@epbep, 2014. — 240 c.

3. Pobuncon S, Bebep xum, Dudpem Dmuins ['padoBsie 0a3bl JaHHBIX: HOBbIE
BO3MOYKHOCTH JIJII pa0OTHI CO CBSI3aHHBIMU JaHHBIMH / Tiep. ¢ anTi. P. H. ParumoBsa; Hayu. pe.
A. H. Kucunes. — 2-e uzn. — M.: JIMK IIpecc, 2016. — 256 c.: un.
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4. V3¢ Makkuniu Python u ananus ganneix / Ilep. ¢ anrin. Cnunkun A. A. — M.: IMK
ITpecc, 2015. — 482 c.: un."

5. PykoBonctBo nmonw3oBatens SAP BusinessObjects Web Intelligence

6. Paitan Mutuest: CkpanuHr BeO-caiiToB ¢ moMonisio Python. Coop maHHBIX U3
COBPEMEHHOTO HHTEPHETA

7. Spark nns npodeccnoHanoB: COBpeMEeHHbBIE TATTEPHBI 00PaOOTKM OOJBITUX TaHHBIX.
Puza C., Jlezepcon VY., Oyau ., Yumic /.

8. OnToNoruyeckasi MOJEIb MPEICTAaBICHHS U OpraHU3aluu 3HaHuil YuebHoe nocobue ass
By30B [lykanosa H.W.

9. Kpunrorpadus u 3amura cereii: IpUHLHUIBI U TPaKTHKA 2-€ u3gaHue. Bubsam
CromuHre.

10. CoBpemMeHHas kpuntorpadus: TeOpus U npakTuka. Ben6o Mao

11. R B geiicTBun. AHanu3 u BU3yanu3aius JaHHBIX Ha si3bIke R.

12. [TocTpensuuroHHbIE XpaHUJIUINA TaHHBIX. YueOHoe nmocobue. FOpwuii [Tapdhenos

13.  X. Kapay, O. KouBuncku, I1. Bennenn, M. 3axapus "HU3yuaem Spark. MogHHEHOCHBIH
ananu3 ganubix" JIMK Ilpecc, 2015 roa, 304 ctp.

14.  Yak JI>m. Hadoop B gevicteuu. — M.: JIMK Ilpecc, 2012. — 424c.: u.

15. I'op6ans A.H., Poccues JI.A. HelipoHHBIE C€TH Ha IEPCOHATLHOM KOMITBIOTEPE.—
HoBocubupck: Hayka, 1996. 275 c.

16. Yac Makkunnu Python u ananus nanueix/ [lep. ¢ anrn. Cnunkun A. A. - M.: JIMK
ITpecc, 2015. - 482 c.: uin.

6.2. IlepeueHnb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKAIIMOHHOW cCeTH
«AnTepHET»

HanumonaneHast anextponHas 6ubnmuorexa (HO5) www.rusneb.ru
ELibrary.ru Hayunast snextponnas 6ubamoreka www.elibrary.ru
Onekrponnas oudianoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

http://www.wolframalpha.com

6.3. TIpodeccnonanbubie 6236l JAHHBIX H HHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI
Joctyn k npodeccruonanbHbiM 0a3am ganubix: https://liber.rsuh.ru/ru/bases

WubopmanroHHbIe CITPABOYHBIE CUCTEMBI:
1. Koncynprant [Tiroc
2. ["apant

7. MaTepuajibHO-TeXHUYECKOEe o0ecrevyeHue T CUUIIMHBI

Hns  obGecriedyeHUs AMCHUIUIMHBI  UCIONB3YETCSl  MaTepUANbHO-TEXHHUYECKas 0Oa3za
00pa3oBaTEeNbHOTO YYPEXKIACHUS: Y4YeOHbIE ayAUTOPWH, OCHANIEHHBIE JIOCKOM, a TakKKke
KOMITBPIOTEPOM U TPOEKTOPOM Ui JIEMOHCTpAIMM Y4eOHBIX MaTepHaloB, KOMIBIOTEPHI s
CTYJICHTOB.

CocraB mporpaMMHOT0 00€CTICUCHHUS .
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http://www.wolframalpha.com/

1. Windows
2. Microsoft Office

8. OoOecneuenue 00pa3oBaTeJLHOr0 Ipolecca sl JHUI € OrPAHUYEHHBIMHU
BO3MOKHOCTSAIMHM 310POBbSI 1 HHBAJIN/IOB

B xone peanuzanuy JUCHUIUIMHBI UCHOJB3YIOTCA CIENYIOIIUE JAONOIHUTENbHBIE METOMAbI
00y4eHHs, TEKYIIEro KOHTPOJIS yCIEBAeMOCTH U MPOMEXKYTOYHOH aTTecTalli 00yJaromuxcs B
3aBHCUMOCTH OT UX MHIUBUIYalIbHBIX OCOOEHHOCTEH:
® Ul CJENbIX W CIa0OBHIAIIMX: JEKIMHU O(OPMIIIOTCA B BUJAE 3JEKTPOHHOIO JOKYMEHTa,
JOCTYITHOTO € MTOMOIIBIO KOMITBIOTEPA CO CHEIHATU3NPOBAHHBIM IIPOTPAMMHBIM 00eCTIeueHHEM;
NUCbMEHHBIE 33/1aHUS BBIIOJHSIIOTCS HA KOMIIBIOTEPE CO CIELUAIN3UPOBAHHBIM IPOTrPAMMHBIM
o0ecreyeHreM MIIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; 00€CIIeUnBaCTCS UHMBHIyaIbHOE
paBHOMepHOe ocBelieHue He MeHee 300 JoKc; A1 BBIIOJHEHUS 3a[aHus NPU HEOOXOAUMOCTH
NPEOCTABIISCTCS YBEINYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAKXKE MCIIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOMCTB; MUCbMEHHbIE 33aJaHHUs O(QOPMIISAIOTCS YBEIMYEHHBIM LIPUDTOM;
9K3aMeH M 3a4€T MPOBOIATCS B YCTHOW (hOpMe WM BBIOJHSIOTCS B NMHCBMEHHOW (opMme Ha
KOMITBIOTEPE.
® IS TIIYXUX M CIAa0OCHBIMIANINX: JIEKIUH OQOPMIISIOTCS B BHJE SJIEKTPOHHOTO JOKYMEHTa,
a100 TPEIOCTABISAETCS 3BYKOYCHIJIMBAIONIAS allaparypa WHAMBHIYAIBHOTO MOJB30BAHMUS;
NUCbMEHHBIE 33JJaHMsl BBIIOJIHIIOTCS Ha KOMIIbIOTEpE B MUCbMEHHOU (hopMme; IK3aMeH U 3a4éT
IOPOBOJATCS B THCbMEHHOW (opMe Ha KOMIBIOTEpPE; BO3MOXKHO TIpoBelacHHE B (opme
TECTUPOBAHUS.
® IS JIWIl C HApYIICHUSIMH OMOPHO-JBUTATEIILHOTO armapaTa: JEKIHA OpOPMIISIOTCS B BHIE
AIIEKTPOHHOTO JIOKYMEHTa, JOCTYIMHOTO C IOMOUIBI0 KOMITBIOTEPA CO CIIEHUAIM3UPOBAHHBIM
IpOrpaMMHBIM OOecliedeHHneM; HUCbMEHHBIE 3aJlaHMsl BBINOJIHAIOTCS HA KOMIIBIOTEPE CO
CHEeIMATU3UPOBAHHBIM TPOTPaMMHBIM OOeCIieueHHeM; dK3aMeH W 3a4€T MPOBOIATCS B YCTHOU
(opMe WiIM BBIMONHAIOTCS B MUCbMEHHON (pOpMe Ha KOMIIBIOTEpE.

[Tpu HEOOXOMUMOCTH TIpeyCMaTPUBACTCS YBEITMUYCHUE BPEMEHH ISl TIOATOTOBKH OTBETA.
[Iponienypa mpoBefieHHs MPOMEKYTOYHON arTecTalMy Juis OOyJarolUXCsl YCTaHABIMBAETCS C
y4€TOM HMX HHIUBUAYAIbHBIX Ncuxodusmyeckux ocobeHHoctei. [IpomexkyTrouHas arTectanus
MOXET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeseHWM TPOLEAYPHl OLEHUBAHUSA PE3YJIbTaTOB OOyYEHHS IPeTyCMaTpHUBaCTCS
UCTOJIb30BaHUE TEXHUYECKHUX CpEICTB, HEOOXOAMMBIX B CBSI3U C HMHJIUBUAYAJIbHBIMHU
0COOEHHOCTAMHU O0yYaromMXCsl. DTU CPECTBA MOTYT OBITh IPEIOCTABIIEHBl YHUBEPCUTETOM, HIIN
MOTYT MCIIOJIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEACTBA.

[IpoBenenune mporneaypsl OICHUBAHUS PE3YJAbTaTOB OOYUEHHS IOMYCKAETCs C MCIOIh30BaHUEM
JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecneunBaercsd AOCTYN K HH(MOPMAIMOHHBIM U OubnuorpaduyeckuM pecypcaMm B CETH
WuTepHer s Kaxkaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCIIPUATHUS MHPOPMALIUH:

e I ClenblX W craOoBHIALIMX: B TeYaTHOM (opMme yBenudeHHbIM mmpudrom, B (opme
AIIEKTPOHHOI'0 IOKyMEHTa, B (hopMme aynuodaiina.

® IS TIIYXUX U cIa0O0CIbIIalNX: B Ie4aTHON ¢opme, B popMe 3JIEKTPOHHOTO TOKYMEHTA.

® U151 OOYJArOIIUXCS ¢ HApYIIEHUSIMH OMTOPHO-ABUTAaTEIFHOTO anmnapaTa: B edaTHol (opme, B
dbopme IEKTPOHHOTO JOKYMEHTa, B (hopMme ayanodaiina.

VYueOHbIE ayJuTopun ik BCEX BUIOB KOHTAaKTHOII M CaMOCTOSTEILHOI pa6OTBI, HaydHasd

OMOJIMOTEKa ¥ WHBIE TIOMEIICHHs JIsi OOYYeHHUs OCHAIICHBI CIEIUaIbHBIM O00OpYJIOBaHUEM W
yueOHBIMU MECTaMH C TEXHHUYECKUMHU CPEICTBAMU O0yUEHUS:
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® IS CIIENBIX U CIIA0OBHUAALINX: YCTPOUCTBOM JUIsl CKAHUPOBAHMS U UTEHUS ¢ Kamepoit SARA
CE; mucnineem bpaiinsg PAC Mate 20; mpunatepom bpaiins EmBraille ViewPlus;

® IS TIAYXMX W CJIa0OCHBIIAIIKX: aBTOMAaTH3UPOBAHHBIM pabodyMM MECTOM ISl JIIOJAEH C
HapyLICHUEM CITyXa U CIa0O0CIBIIIANINX; aKyCTUIECKUN YCHIIUTEINb M KOJIOHKH;

e s OOydYaroUIUMXCsl C HapyUICHUSIMH OIOPHO-JBHUraTeNIbHOTO armrmapara: MHepeIBUKHBIMHU,
perynupyeMbIMH d3pronoMudeckumu napramu CH-1; KoMIploTepHOM TEXHUKOHN CO CcrielnaibHbIM
IIPOrPaMMHBIM 00€CIIEYEHUEM.

9. MeToauyeckne MaTEePHAJIbI

9.1. IInaHbl ceMUHAPCKUX 3aHATHH

Tema 1. Beeoenue 6 mamunnoe ooyuenue. Llenu u ocnoenana npobdremamuka MauwiuHHO20
odyuenus.

CryzneHT u3ydaeT NpeUIOKECHHbIE MAaTepUallbl TEMbI, pEIIaeT 3aJa4yd 110 TEME U T'OTOBUTCA K
OIpOCy IO CIENYIOLIEH TEMATUKE:

CymecTByronye HabOpbl JaHHBIX, BU3yalau3alus MoAenu Kiaccupukanuu. [locranoBka 3agau
oOyuenus mno npeueneHraM. OOBEKThl M NpU3HAKU. TuUMbl 1IKaid: OMHApHbIE, HOMUHAJbHBIE,
HOPSIKOBbIE, KOoNWYecTBeHHbIE. THIIBI 3a/1au: KiIaccU(UKalus, perpeccus, MporHo3upoBaHUe,
paHXUpOBaHUE.

OCHOBHbBIE MOHATHA: MOJAEIb AITOPUTMOB, METOA O00y4YeHUs, PyHKIMSA noTepb M (yHKIHOHAI
Ka4yecTBa, MNPUHLIUI MHUHHMH3ALUU SMIMPUYECKOTO pPHCKA, 0000maromas CcrnocoOHOCTb,
CKOJIB3SLI1I KOHTPOJIb.

JluHeliHple MoJEeNUM perpeccMd W Kiaccuukanumud. MeTol HAaWMEHBIIMX  KBaJpaToOB.
[TormHOMMaNBHAS perpeccusi.

Tema 2. MemooOwl oyenku moyHocmu noiyueHnslx peutenuil, éxnovas ROC ananus.
CryneHT u3ydaeT NpeUIoKEHHbIE MaTepUaslbl TEMbI, pellaeT 3aJadyM [0 TEME U TOTOBHUTCS K
OIpoCy IO CIEAYIOLIEN TEMATHUKE:

JIMHEMHBI pPErpecCHOHHBbIM aHAJINW3, YYBCTBUTEIBHOCTb, CHEUU(PUYHOCTH U TOYHOCTb.
Koppensityonnslii ananus3. AHaiau3 BBDKHBAEMOCTH W MHOTOMEpHAas CTAaTUCTUKA. TaOmuilsl
noxutus (mortality table) u meron Kamnmana-Metiepa (Kaplan-Meier method). Jlor-pank Tecr.
Mopens Kokca.

Tema 3. Coepemennvie pecpeccuonHble MEMOObL, 6KIOUAA INACMUYUHbLE CEMU, PeZPEeCCUOHHbIE
oepeevs u n1eca. Cmanoapmuulii Memoo HAUMEHbIMUX Keaopamos. Memoowl pacno3nasanus.
CryaeHT u3ydaeT NpeyioKEHHbIE MaTepHallbl TEMBbI, pelIaeT 3aJadyd MO TeME U TOTOBUTCS K
Ompocy IO CIEAYIONIEH TEMAaTHKE:

Jloructuueckass perpeccusl. ABTOKOppensioHHas —¢yHknus. AnroputMm JleBenOepra-
MapxkBapara. AJNTOPUTMBI BBIOOpa JIMHEHHBIX PETPECCHOHHBIX MOJeneil. BcmomorarenbHbie
GyHKIIMU. AHaJIN3 PErPECCHOHHBIX OCTAaTKOB. Ammpokcumanus Jlamnaca.

Perpeccronnsie nepeBbs u Jieca. MeToibl paclio3HaBAHUS.

Tema 4. baiiecosckue memoowl u Opy2ue CmamucmuiecKue Mooeiu, 6Ka04asn 102UCmudecKyro
pezpeccuio u op.

CryaeHT u3y4aeT MmpejioKeHHbIE MaTepHAIbl TEMBI, pElIaeT 3aJa4dl MO0 TeMe W TOTOBHUTCS K
ONpoCy IO CIENYIOLIEH TEMaTHKE:

[Tonsitue o cnydaitHom mponecce. baliecOBCKHMII MOAXOJ K CTaTUCTHYECKOMY OIEHHUBAHUIO.
ATIpHOpHBIE pacHpe/eNieHns, CONpPsOKEHHBIE ¢ HaOmogaeMol reHepadbHOW COBOKYITHOCTBIO.
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BaitecoBckuii MpOrHo3 3aBUCMMOM NTEPEMEHHOM, OCHOBAaHHBIN HA HOPMAJIbHOM JIMHEHHON MOIeNIH
MHOXeCTBEHHOHU perpeccuu. IIpoBepka cTaTUCTUYECKUX TUIIOTE3 IIPU 0allECOBCKOM MOXO/IE.

Tema 5. Heiipocemegvie memoowt. Cospemennvie noOXo0ul u uoeu.

CryneHT u3ydaeT NpeUIoKEHHbIE MaTepualbl TEeMbl, pellaeT 3a/ayd 1Mo TeMe U TOTOBUTCS K
OIpoCy 110 CIEAYIOLIEH TEMATUKE:

buonornueckuit Heiipon, Mmozenp MakKaminoka-ITutrca kak JauHEHHBIM Kiaccupukarop.
Oyukiun aktuBanuu. [Ipo6iema moaHOTHL. 3a1a4a HCKITFoYaroero win. [ToHoTa ABYX CIIORHBIX
ceteii B mpoctpaHcTtBe OyneBbix (ynkiuii. Teopembr Kommoroposa, Ctoyna, ['opOans (6e3
JI0Ka3aTeIbCcTBA). AJITOPUTM 0OPATHOTO PACIIPOCTPAHEHUS OIIMOOK. DBPUCTHKH: (popMUpOBaHHE
HAYaJbHOTO MPHUOIMKEHUS, YCKOPEHHE CXOIMMOCTH, IUaroHaibHbli Meron JleBenOepra-
Mapxksapara. IlpoGrema «mapanuua» cetd. Meroa mocnoiiHOM HacTpoiiku cetu. Ilogdop
CTPYKTYpbl CETHU: METOJAbl IOCTEIIEHHOTO YCJIOXXHEHHUS CETH, ONTHUMAlIbHOE MPOpPEKUBAHUE
HelipoHHblx cered (optimal brain damage). Heliponnas cers Koxonena. KonkypeHTHOE
o0yuenue, crpareruu WTA u WTM.

Camoopranusyromasicss kapra Koxonena. [lpumeHeHue ais BU3yaJIbHOTO aHajau3a JIaHHBIX.
HckycctBo nntepnpetanuu kapt KoxoHena.

Tema 6. Memoo onopuvix 6eKmopoas.

CryaeHT u3y4aeT MpeIoKEHHbIE MaTepHallbl TEMbI, pelIaeT 3aJadyd MO0 TeME W TOTOBUTCS K
OMpOCY IO CIEAYIOlIeH TeMaTHKe:

OnTumalbHas pa3felsonas THIIePIUIOCKOCTh. [ToHsITHE 3a30pa MEX Ty KilaccaMu (margin).
Cnyyan JMHEWMHOW pa3NeNnMMOCTH W OTCYTCTBUA JIMHEHHOW pazaenumoctu. CBs3b C
MUHUMU3AMUEH PETYISIPU30BAHHOTO ASMIHUPHUUYECKOro pucka. KycouHo-nmuHeiHas (yHKIUsS
NoTepsh. 3a7aua KBaJpaTUYHOrO MPOrpaMMUPOBAHUS U ABOMCTBEHHAs 3a7a4a. [[oHsTHE OmOpHBIX
BekTopoB. @ynkmwms sypa (kernel functions), cipsmiisroriiee IpocTpaHCTBO, TeopeMa Mepcepa.
CrniocoObl KOHCTPYKTUBHOTO MocTpoeHus siaep. [lpumepst saep.

SVM-perpeccusi.

Perynspuzaruu ni1s or6opa npusnakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.

Merton peneBaHTHBIX BEKTOpOB RVM.

Tema 7. Pewarowue Oepesvs u neca.

CryneHT u3ydaeT NpEeUIOKEHHBIE MAaTepUallbl TEMBI, PEIIAeT 3aJa4yM 110 TEME U TOTOBHUTCA K
ONpoCy IO CIEIYIOLIEH TEMAaTHKE:

IToHsATHE TOTMYECKON 3aKOHOMEPHOCTH.

[Tapamerpuueckne cemMeiMCTBa  3aKOHOMEPHOCTEW: KOHBIOHKIMH  IOPOTOBBIX  IIPABUII,
CHUHAPOMHBIE TIPAaBUJIA, IAPHI, THIEPIIIOCKOCTH.

[TepeGopHble anTOPUTMBI CHHTE3a KOHBIOHKIIMM: CTOXACTHYECKUN JIOKAJbHBIM TOUCK,
crabmnn3anus, penykuus. J[ByXKpuTepualbHbBIH OTOOpP HMH(POPMATHUBHBIX 3aKOHOMEPHOCTEH,
apeTo-oNTUMANIbHBIN QPOHT B (p,n)-mipocTpancTBe. Pematoniee nepeso. XKagnas Hucxoxasmas
CTpaTerus «pasziensii u BiaacTByit». AnroputMm ID3. Henocratku »kafHOM cTpaTeruu U crocoobl
ux ycrpaHenus. IIpobiema mepeoOyuenus. BwiBoj kpuTepueB BeTBiIeHHS. Mepa HEUHCTOTHI
(impurity) pacnpeneneHus. JHTPONUNHHBINA KpuTepuil, kpurepuid Jxunu. Pegykius pemaromumx
JIepeBbEB: Tpeapeaykuus u nocrpeaykius. Anroputm C4.5. JlepeBbsi perpeccuu. AJIroputm
CART. HebGpexubie pemaromue aepeBbs (oblivious decision tree). Pematoruii nec. Cimy4aifHbiit
nec (Random Forest).

Tema 8. Komounamopno-nozuueckue memoowvt, ABO. Ilpeocmaesnenue o zpaguueckux
mooenax (baiiecoeckue cemu)

CryaeHT u3y4aeT MpeIoKEHHbIE MaTepHallbl TEMBI, PEIIaeT 3aa4yd MO0 TeMe W TOTOBUTCS K
ONpoCy IO CIENYIOLIEH TEMAaTHKE:
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Amnmapat rpadudeckux mojenei (6aileCOBCKME W MApKOBCKHE ceTH). AmmapaT 0aileCOBCKOTO
BbIBOJIa. HekoTophie METOABl TUCKPETHON ONTHUMH3AIMH. METOABI CTPYKTYpHOTO OOYUYEHHSI.
®dakropuzanus OaiiecoBckux ceredd. [loTeHMansl W SHEPrHs KIWK, CBsA3b C 0alleCOBCKUMU
CETSIMU.
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IIpunoxenne 1. AHHOTAITHS
paboueil mporpaMMbl JTUCIUITTHHBL

AHHOTAIIUSI PABOYEHA ITPOTPAMMBI JJUCHUATIJIAHBI

]_IGJIB JAUCHUIINIMHBI — YCBOCHHUC CTYACHTAMHU OCHOBHBIX I/I[[ef/'l, MOI[eHef/'I n MCTOOOB
MalllMHHOTI'O O6y‘IeHI/IH, OCHOBAHHBIX Ha CUMBOJIbHOM IIPCACTABJICHUNU NAHHBIX.

3a1aun IUCUUIUIMHBL: U3JI0)KEHUE OCHOBHBIX aJITOPUTMOB MALIMHHOIO 00Y4€HUSs, BKIIIOUYast
perpeccuoHHble, 0alieCOBCKHE, HEMPOCETEBBIE METO/bI, IEPEBbsl PEIICHHH U METOJ OMOPHBIX
BEKTOPOB.

JlucuuiuiiHa HanpaBjieHa Ha (JOpMUPOBaHKE CIICTYIONIIX KOMITETCHITHNA:
OIIK-7. CiocobeH k mpohecCHOHATLHOMY POCTY U CAMOCOBEPILICHCTBOBAHHIO B 001aCTH
T'YMaHHUTapHBIX, COIUALHBIX U JIMHTBUCTUYECKUX HAYK, a TAKXKE B chepe TEXHUKH U
TEXHOJIOTUH UH()OPMATHKH
OIIK-4. CiocoOeH MOHUMATh MPUHIIUIIBI PA0OOTHI COBPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHI
Y UCNOJIb30BaTh UX JJIS pelIeHUs 3aaa4 npodeccuonanbHoi aestenbHocTulIK-4 Criocoben
OCYILECTBIISATH MPOCKTUPOBAHUE U BHEIPCHUE CHCTEM JICKTPOHHOTO JOKYMEHTOO00POTA B
OpraHu3aIH
[1K-5. CriocoOeH opraHi30BaTh ONEPATUBHOE U APXUBHOE XPAaHEHUE JIOKYMEHTOB C
UCTIOJIb30BAaHUEM HWHTETPUPOBAHHOM CpPE/Ibl pa3padOTKH, BKIIIOUYAs CPEICTBA BU3YaIbHOTO
POTPaMMHUPOBAHUS, YMEET HCII0JIb30BaTh CPEJICTBA ABTOMATH3AI[MH JTAIOB aHAIN3a U
POCKTHPOBAHUS
[TK-6. CriocoOeH K y4acTuio B pa3pabOTKe apXUTEKTYp HHPOPMAIMOHHBIX ¥ HHTESIUICKTYaJIbHBIX
CHCTEM B YIPABJICHUU JOKYMEHTaAMH

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06y‘18.1-0H.[PII>iCSI JOJIDKCH:

3HaTh:

AJropUTMBI MAalIMHHOTO OOydeHHs: Oo0ydeHHe C  yuurenem, oOydyeHue 0Oe3 ydurens,
noJyymnpasisgeMoe o0yueHue, 00y4eHue ¢ MoAKperieHueM

OnpenensTb TEOPETHUECKUE BEPXHUE OLIEHKH MEPEOOYyUEHHOCTH: CIIOKHOCTb, Pa3/eIMMOCTh,
YCTOMYUBOCTh

Pemats npoOnemsl nepeoOyueHus 1 HeA000yUeHUs aaropuT™Ma

®opMupoBaTh NPEATIOKEHNS IO UCTIONB30BaHUIO PE3YIbTAaTOB aHAIM3a

MammHHoe o0yueHue: kinaccudukalus, Kiactepusalys, 0OHapy eHue BbIOpOCOB, (pUIbTpanus
Metoapl W MoJenu KiaccU(UKALMU: JIOTUCTHYECKash pPEerpeccHs, JepeBbs pPELICHHI,
npeapeayKIus, TOCTPEAyKIUs, MOJENM, OCHOBAHHBIE Ha MpaBHJIaX, HAaWMBHBIN OalleCcOBCKUI
aropuT™, Teopema baiieca, ycunenue sHTporinu MHGopMauu

OunbTpaInys IyMOBBIX BHIOPOCOB, BHIIBI ITYMOBBIX BHIOPOCOB: TII00ATBHBIN, KOHTEKCTYAIbHBIH,
KOJIJIEKTUBHBIN

AnHanmm3 n300paKeHM: TETUIOBBIE KapThl, aHAJIH3 CETel, aHalu3 MPOCTPAHCTBEHHBIX JTAaHHBIX,
aHaJIu3 BPEMEHHBIX PSI0B

Mertoap! naeHTU(hUKAITUN T1a0JI0HOB

Metoabl OLEHKH MOjEJel: OIleHKa KadecTBa MOCTPOCHHOM MOJENM MO TECTOBOW BHIOOpPKE U
aHaJIU3 0000MIAIOIINX CIIOCOOHOCTEN alNropuT™Ma

PacnpeneneHHbli aHaIN3 JaHHBIX

AHanm3 JaHHBIX B peaIbHOM BPEMEHHU

YMmers:
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OCYLHGCTBJ'IHTI) ITOHCK I/IH(l)OpMaHI/II/I O HOBBIX M IEPCICKTUBHBIX MCTOAAX aHalin3a 0OIBIINX
JaHHBIX, CpaBHI/ITeJIBHBIﬁ aHajJn3 MECTOJ0B

BJ'Ia,I[eTBI HpOCTeI;'IIHI/IMI/I HaBbIKaMM BCTpAaWBaHUA AJII'OPUTMOB MAIIMHHOIO 06y‘leHI/I${ B
HOBBIC I/IH(I)OpMaI_II/IOHHBIC TCXHOJIO'MH

[To qucuuIUIMHE PeayCMOTpEHa MTPOMEXYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO01mmas TpyI0eMKOCTh OCBOSHHUS TUCIUTUTHHBI COCTAaBIISIeT S 3aueTHhIX eaunawul, 180 Jaca.
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