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1. Ileau u 3aga4M OCBOEHHUSI TUCIHILIMHBI
Ilenp OUCHLMIUIMHBI 3aKJIIOYACTCS B OBJIAJCHUH OCHOBHBIX ITOAXOJOB, METOHOB H
QITOPUTMOB MAITMHHOTO OOYy4YEHUs, OBJAJICHUE HABBIKAMH MPAKTUYECKOTO PEIICHHS 3aaad
WHTCIUICKTYaJJbHOTO  aHaJlu3a  JIAHHBIX, IPHOOPETEHHWE  HABBIKOB  CaMOCTOSTCIIbHOMN
HCCIIeIOBATEIILCKON paboOTHI.
3amaun JUCLUILIMHEIL:
— W3yYEHHE COBPEMEHHBIX aJITOPUTMOB, MOJICICH U METOJIOB MAIIMHHOTO O0YYCHHS,
—  U3YYHUTh CYMIECTBYIOIINE MPOrPaMMHBIC OMOJINOTEKH MATUHHOTO O0YYCHHUS,;
— U3YYHTh OCHOBHBIC METOJIbl MAIIUHHOTO O0YYCHHS,
— U3YYUTH CYIIECTBYIOIINE MPOrPaMMHBIC OMOIMOTEKH MAITUHHOTO O0YYCHHUS;
—  HAYYUTHCS CAMOCTOSATEIHHO PEAIM30BBIBATH METO Bl MAIIIMHHOTO O0OYUCHUS;
— HAYYUTHCS MPUMEHSITH METObI MAIIMHHOTO O0yUYEHUS JIUISl PEIICHUS MPUKIIAHBIX 3a/1a4.
— pa3BUTHE Y O0YYAIONIUXCS UCCIICIOBATEIbCKIX U aHATUTUYECKUX HABBIKOB, TBOPYECKOTO

N MHTCJUICKTYAJIbHOI'O IMIOTCHI U AJIA.

2. Mecto nucuuniauabl B cTpykrype OIIOII BO

JlMcuMIuIiHA OTHOCHTCS K AMCIMILTMHAM 0053aTeIbHON YacTH y4eOHOTO TUIaHa.

HGO6XO[[I/IMI)IMI/I YCJIOBI/DIMI/I IJI1 OCBOCHUS TUCHUIIIINHBI SIBJISIFOTCS:

—  3HaHUE OCHOBHBIX MOHATHUH, AITOPUTMOB MAIIIMHHOTO O0y4YEHUS;

— yMeHHue pa3pabaThiBaTh MOJEJH, AJITOPUTMOB MAIIMHHOTO OOYYEHHUs JAJS pelleHus
3a1a4 U 3alIUChIBATh UX HA A3BIKE HpOFpaMMI/IpOBaHI/ISI;

— BIJIAJICHUE HABBIKAMHM KCIOJIb30BAaHUSI KOMIIBIOTEPHBIX TEXHOJOTUA U CPENCTB
00pabOTKH JaHHBIX.

Coz[epmaHHe JUCHUITIINHBI CJ'IY)KI/IT OCHOBOfI JIA OCBOCHUSA IUCIUIIIINH HGI\/’IpOHHBIC

CCTHU, BU3yaJIN3allusl JAHHBIX, JJIS1 ITPOXOKACHHU A yqe6H0171 u HpOH3BO,Z[CTB€HHOI>i IMPAKTHUKHU.

3. Pe3y.]'II)TaTbI oﬁyqemm mo JUCHUIIJINHE

[Ipouecc wm3ydyeHHs] AMCUMIUIMHBI HalpaBleH Ha (QOPMHUPOBAHUE  CIEIYIOIINUX

KOMIIETEHIINN:

Tabmuma 3.1

KO}] 1 HAMMCHOBAHUEC KOMIICTCHIIMU

Kon u HaumeHoBaHMe HHIUKATOpA
noctmwkeHus: komnerennuu (MJIK)

Kon 1 HaumeHoBaHue pe3ynbrara
00y4eHHS 110 TUCITUTUIHHE

OIIK-2 Crocoben
COBepHJeHCTBOBaTB nu
peaHI/I3OBBIBaTB HOBBIC
MATEMATUYCCKHUEC MCTOIbI pemeHI/m
IPUKJIAAHBIX 3aa4

OIIK-2.1. Cmocoben  mojy4arhb
MHPOPMAIIHIO o HOBBIX
MaTEeMaTHYECKUX METOaX PCIICHHUS
MPUKJIAHBIX 32139

3Harp  (31): 3HaeTr OCHOBHBIC
MOHSATHS MAIIUHHOTO OOy4YCHHS W
aHaIN3a TaHHBIX

Ymers (Y1): OpUMEHATH METOIBI
MAaIIMHHOTO o0yueHHs TUIs
MOJIy4eHHs MH(POpPMAIMM O HOBBIX




METOZaX PCUICHUS MPUKIATHBIX
3agad
Brnagers (B1): HaBbIKaMu aHamu3a
JIAHHBIX
OI1K-2.2. Crocoben | 3nare (32): 3HaeT cmocoObl u
COBEPIICHCTBOBATH U | HCTOYHHKH MOTyYeHHS
pean30BbIBATh HOBBIC | HH(pOpMAIUU 0 HOBBIX u
MaTeMaTHYecKhe  METOIbl  JUIA | MEPCHeKTUBHBIX  pa3paboTkax U
petieHust 3aaq B | HCCIICIOBAHUSIIX B obnactu

MpOoQeCCUOHANBHOM JeSITEIBHOCTH

MaIIXMHHOTO 06y‘IeHI/IH U aHajlik3a
JaHHBIX

Ymers (Y2): UpUMEHSTH HOBBIE
MeTOoIsl B 00JIACTH MAIIMHHOTO
00yueHHs

Brnaners (B2): HaBbIkamMu perieHus
OCHOBHBIX 3a1au
npodeccHoHaNBHOM NeSTeIbHOCTH C
HCTIONIb30BaHUEM COBPEMEHHBIX
CPEACTB MAIIMHHOTO O0yUCHHS

OIIK-3. Ciocoben pa3pabaTsiBaTh
MaTeMaTHYeCKHe MOJIENH U
MPOBOJIUTH UX AHAIIU3 MPH PELICHUN
3amay B 00J1acTH
npoQeCCUOHANBHOM JCSITeIBHOCTH

OIIK-3.1. Criocoben
aHaJIM3UPOBATH MPOOIEMBI U
TEHJCHIIUH Pa3pabOTKH
MaTeMaTUYECKUX MOJCIeH st
peuieHus 3a1ay B
po¢eCCUOHANBHOM JeSITeIBHOCTH

3urate (33): Mmeer mpencraBieHue
00 OCHOBHBIX METOJAX MAIUHHOTO
o0ydeHUss U aHauuM3a JaHHBIX W
NPOTPaMMHBIX ~ KOMILJIGKCOB B
Pa3IMYHBIX O00JACTIX YETIOBEUCCKOM
JIESITeIIbHOCTH

YMmets (V3): mpUMEHSTh OCHOBHBIE
METOJIBl MAIIMHHOTO OOydYeHHS WU
aHanM3a JaHHBIX M MPOrPaMMHBIX
KOMIUIEKCOB B Pa3jMYHbIX 00JacTIX
YeJI0BEUYECKOU IeITeIbHOCTH

Buagers (B3): HaBBIKaMU
MAalIMHHOTO OOy4YeHHs W aHaIu3a
JTAaHHBIX u MPOTPaMMHBIX
KOMIUIEKCOB B Pa3IMYHBIX 00JacTsIX
YeJIOBEUECKOH e TeIbHOCTH

OIIK-3.2. CriocobeH
pa3pabaTbiBaTh MaTeMaTHYECKHe
MOJICTIH ISl PEIICHHUS TPHUKIIAJIHBIX
3a1a4 nu Hux HUCIIOJIb30BAaHUA B
npodeccHnoHaNbHOM AesITeIbHOCTH

3Hath (34): crmocoObl MccieI0BaHUs
3 PEKTHBHOCTH METOJIOB
MAIIMHHOTO OOy4YeHHs W aHajIu3a
JIAaHHBIX U UX CPaBHEHHSI

Ymers (Y4): NpUMEHATH CpelcTBa

MAIIUHHOTO o0yueHus JUTSt
pa3paboTku MaTeMaTHYECKUX
MoAenei

Brnagers (B4): HaBbIKaMu OIEHKH
3¢ HEeKTUBHOCTH METOJI0B

MAalInHHOTO 06y‘ICHI/I$I W aHaJiu3a
JAAHHBIX U UX CPAaBHCHU S

OOumii 06beM TUCHMIUIMHBI COCTaBIsEeT Uil OYHOW (opMBI OOyUYEHMS -

4. O0beM AUCHUILINHDI

6 3a4ETHBIX

eauHuIb, 216 yacos, a7 3a04HON GOpMBI 00ydeHus — 6 3a4ETHBIX eIMHUIIbI, 216 yacoB.

Tabnuna 4.1.
AymUTOpHBIE 3aHATHS/KOHTaKTHas pabora,
dopma
®dopma Kypc/ Jac. CamocrostensHa | KoHTporsb, .
MPOMEXYTOUHOM
o0yueHus ceMecTp Jlexin | Ilpaktudeckue | JlaGopatopHbie s1 pabora, yac. qac.
aTTecTalun
n 3aHATUSA 3aHATHUS

OuHast 1/2 34 - 68 78 36 Dk3ameH

Saouras | 1/2 10 . 14 183 9 Stsamen,
KOHTpPOJIbHAs




| paboTta

5. CTpyKTypa M coJep:KaHue JUCHUNINHBI

5.1. CTpykTypa IUCIUTIIHHBI/MOTYIIA.

oyHas popma o0yuenusi (OPO)

Tabmuna 5.1.1

Crpykrypa AynuTopHbIe
No JIUCIUTUTAHB/ MO TYJIs 3aHATHS, Yac. CPC, | Bcero, OrieHOYHbIC
/n | Hom HaumenoBanu yac yac Kon MJIK CcpencTBa
oMep eHo ¢ JI. | Hp. | Jlad. ' ' pext
paznena paznena
CratucTuueckue Komnnoksuy
(GaitecoBckue) M Nel
1 1 METOJIbI 4 - 8 13 25
KI1accu(UKAITIN
Mertpuueckue Komnoksuy
2 2 METOIBI 6 - 12 13 31 M Nel
ﬁﬁi‘g\gﬁi“;ﬁlﬂ Bl OIIK-2,1 Konnoxsu
3 3 A 6| - | 12 | 13 31 | OmK-3.1 Y
KiaccuUKAIUH M No2
OIIK-3.2
Mertobl Komnoxsuy
4 4 PErpeccCuOHHOTO 6 - 12 13 31 M Ne2
aHanmsa
5 5 AnropuT™MHuYecKue 6 ) 12 13 31 Komnoxsuy
KOMITO3UITUHU M Ne3
Kpurepwuii Bb160Opa Komnoxsuy
6 6 MOJICNICH B METOIBI 6 - 12 13 31 M Ne3
0TOOpa MPU3HAKOB
OIlK-2.1 Bonpocst
OIIK-2.2 IS
7 | Dx3ameH - - - 36 36 OIlIK-3,1 JK3aMeHa
OIIK-3.2
Hroro: | 34 - 68 114 216
3a04yHasA popma o0ydyenus (OPO)
Tabmuma 5.1.2
CrpykTypa AynuTtopHbIe
No JUCIUTUTAHBI/ MO TYJIS 3aHATHSA, Yac. CPC, | Bcero, OLieHOYHbIC
w/n | Home HanmenoBanue qac qac Kon MJIK cpencTaa
p L | Tp. | JIa6. ' : pea
pa3zena pa3zena
Crartuctuueckue Komnoxsuy
(OaiiecoBckue) M Nel
1 1 METOJIBI 1 - 2 30 33
KIaccu(pUKaIuu
Mertpuueckue Komnoksuy
2 2 METOJIBI 2 - 2 30 34 OIK-2.2 M Nel
Knaccudpukanum
= OIIK-3.2
JIuneiiHble METOIBI Komnoxsuy
3 3 2 - 2 30 34
KJacCupUKauu M Ne2
MeTtobl Konnoxsuy
4 4 PETPEeCCHOHHOTO 2 - 2 30 34 M Ne2
aHam3a
5 5 ANropuTMHUYECKUE 2 ) 2 30 34 Komnoxsuy
KOMITO3UITUHT M Ne3
6 6 Kpurepwuii Beidbopa 1 - 4 33 38 KoiokBuy




MOJEIEH U METOIbI M Ne3
0TOOpA MPU3HAKOB

OIlK-2.1 Bonpocst
OIIK-2.2 IS

7 | Dx3amen - - - 9 9 OIlIK-3,1 JK3aMeHa
OIIK-3.2

Hroro: | 10 - 14 192 216

5.2. ConeprxaHue TUCHUTIITUHBI.

5.2.1. Coneprkanue pa3aenoB JUCHUIUIUHBI (TUJAKTUYECKUE €IMHULIBI).

Paznen 1. Craructudeckue (6aifleCOBCKHE) METO/IbI KJIacCH(PHKAIN

[locranoBka 3amau oOyuenuss mo mpeueneHram. OObEKThl W NpPU3HAKH. THIBI KA
OvHapHbIC, HOMHUHAJBHBIC, MOPSIKOBBIC, KOJIMYECTBEHHbIE. THITBI 3a1ad: KiIacCU(HKAIHS,
perpeccus, NPOrHO3UpoBaHue, KiacTepusauusi. OCHOBHBIE MOHSTHUS: MOJENb AITOPUTMOB, METOJ
o0y4eHusi, QyHKIMS MOTEePh U (DYHKIMOHAT KAuyecTBA, MPHHIUIN MUHUMM3ALUN SMIHUPUIECKOTO
pricka, 00001IaroIIas CriocoOHOCTh, CKOMB3SIIINI KOHTPOIIb. [IpruMephl IpuKIaaHbIX 3a/1a4.

BepositHocTHast mocraHoBKa 3amaunl Kiaccupukanuy. OCHOBHBIC TOHATHS: arpuOpHAs
BEPOSTHOCTh, aIlOCTEPUOPHAst BEPOSITHOCTh, (YHKIMS MpaBaonofodus ximacca. DOyHKIMOHAI
cpennero pucka. Oumbku [ u Il poga. OntumanbHblil 6aliecoBckuil knaccudukarop. OneHnBaHNue
IUIOTHOCTH PpaCTpe/ieNieHus: TPU OCHOBHBIX Mojxona. HauBHbIN OaiiecoBCkHii Kiiaccu(UKaTop.
Henapamerpuyeckoe orieHHBaHuE IUIOTHOCTH pactpeneneHust no Ilapzeny-Posenbnarry. Bridop
¢bynkuuu sapa. Beibop mMpuHBI OKHA, NEpEMEHHas MIMpUHA OKHA. MeTo/ Map3eHOBCKOro OKHA.
Henapamerpuueckuii HauBHBIN OaiiecoBckuii knaccugukarop. PobacTHoe olleHnBaHUE TJIOTHOCTH.
[len3ypupoBanue BBIOOpKH  (OTCEB  OOBEKTOB-BBIOPOCOB). MHOTrOMEpHOE  HOPMAIbHOE
pacripefiesieHie: reoMeTpuyeckass MHTepHpeTalusi, BbIOOPOYHBIE OLEHKH MapaMeTpoB: BEKTOpa
MaTEMaTU4ECKOr0 OKUJAHWs M KOBAapHAlMOHHOW Marpuibl. KBaapaTudHbI JUCKpUMUHAHT. By
pasaenstoniel  moBepxXHOCTH. [l0/ICTAHOBOYHBINA aJIrOPUTM, €ro HEIOCTaTKW U CIOCOOBI HX
yctpaHenus. JlunelHbiii auckpumuHanT @umepa. IIpobreMbl  MyJIbTUKOIMHEAPHOCTH U
nepeoOydeHus. Perynspuzanust KoBapHalMOHHOW MaTpHLbl. MeTol penyKUuu pa3MEepHOCTH.
Mopgens cmecu pactipeneneHuil. EM-anroputv: OCHOBHAsI Hiesl, MOHATHE CKPBITBIX NEPEMEHHBIX,
E-mmiar, M-mar. KoncTpykTuBHBIM BbIBOJ (opmyn M-mara (6e3 0OOCHOBaHHS CXOJUMOCTH).
Kputepuit ocraHoBa, BbIOOp HAYaJIBHOTO MPUOMKEHUs, BBIOOpP 4YMClIA  KOMIIOHEHT.
Croxactuuecknii EManroputm. CMmech MHOIOMEpPHBIX HOPMANBHBIX pacnpeneneHuil. Cerb
pamuanbHbIX 6asucHbIx ¢yHkuuil (RBF) u npumenenne EM-anroputma ans e€ Hactpoiiku. Meton
ommxanmmx coceneit (kNN) u ero 0o6o6menus. Ilogbop umcna k mo KpuUTEprio CKOJB3SIIETO

KOHTPOJISL.




Paznen 2. Merpuueckue MeTo bl KiaccuuKaum

OO0OOIIEHHBII MeTpUUECKUl KIacCu(HUKATOp, MOHATHE OTCTyna. MeToJ] MOTeHIMATIbHBIX
byHKIMH, rpagueHTHBIA anroputM. OT60p 3TamoHHBIX 00bekToB. IlceBnokox: anroputm CTOJIIL
OyHKIMA KOHKYpeHTHOTro cxonactBa, anroput™ FRiS-CTOJII. buonoruueckuii HEMpOH, MOJIEIb
MaxkKammoka-ITurrca.  Jluneinbii  knaccudukarop, TMOHATHE  OTCTYINA,  HENPEPHIBHBIC
anpoKCUMAaILUH TTOPOrOBOH (DYHKIIUH TTOTEPb.

Pazpen 3. Jluneiinbie MeTOABI KIacCU(UKALIIH

KBangpatuynass ¢yHKIuUs Mmotepb, METOJ HAaHUMEHBIIMX KBAJpaToB, CBS3b C JIMHEHHBIM
muckpuMuHanToM Puiiepa. MeTon cTOXacTMYECKOro IpaJieHTa U YacTHBIE CITy4dau: aJalTHBHBINA
muneiinblil nemMeHT ADALINE, nepcentpon Po3zentnarra, nmpaBuno X3060a. Hemocratku merona
CTOXAaCTHYECKOT0 TPAIMEHTA U CIIOCOOBI UX YCTPAaHEHHS. Y CKOPEHHE CXOANMOCTH, «BHIOMBAHUE)» U3
JIOKAIbHBIX MHUHUMYMOB. [IpoGnema mepeoOyuenus, peaykius BecoB (weight decay). I'mmotesa
SKCHOHEHIIMATBHOCTU (DYHKIMIA MpaBaonoo0us KiaaccoB. TeopeMa O JMHEHHOCTH 0aiiecOBCKOTO
ONTUMAJILHOTO Kiaccudukaropa. OeHnBaHUE allOCTEPUOPHBIX BEPOSATHOCTEH KIACCOB C TOMOIIIBIO
cUrMouHOW  (yHKuMM aktuBauuu. Jloructuueckass perpeccusi. [lpuHimn  Makcumyma
npaBaonoaoduss u sorapudmuueckas (QYHKIHS MTOTepb. METOI CTOXAaCTHYECKOrO TI'paJleHTa,
aHaJIOTHUs ¢ TIpaBUIIOM X300a.

OntumansHas pa3Ielsronias THIEPIUIOCKOCTh. [loHsTHE 3a30pa MeX Ty Kilaccamu (margin).
Crnyyan TUHEHHOHN pa3eIMMOCTH U OTCYTCTBUS JIMHEWHOU pa3faeauMocTH. CBsi3b ¢ MUHUMH3AIMEH
PEryISIpU30BaHHOTO ASMIHPHUYECKOro pucka. KycouHo-nuHelHas GyHKIMS TOTepb. 3agaya
KBaJJpaTUYHOTO IPOrpaMMHUPOBAHUS U IBOMCTBEHHAs 3a/1a4a. [ [OHsATHE OMOPHBIX BEKTOPOB.

Pexomennaru no Bei0opy koHcTantel C. @yHkims sipa (kernel functions), cipsimisiroriee
pocTpaHcTBO, TeopeMa Mepcepa. CriocoObl KOHCTPYKTUBHOTO MocTpoeHus snep. [Ipumepst sinep.
Conocrasnenne SVM c rayccoBckum sitpom u RBF-cern.

Paznen 4. MeTtoibl perpecCHOHHOTO aHaATM3a

Teopernyeckne 000CHOBaHMS Pa3IUUHBIX HEMPEPHIBHBIX (DYHKIMH MOTEPh M Pa3IMYHBIX
perymsipuzaropoB. baitecoBckuit moaxon. IlpuHIMI MakcuMyma COBMECTHOTO IPaBIOMOI0OMS
JAHHBIX M Mozenu. HekoTopele pasHOBUIHOCTH PETYISIPU3aTOPOB, MPUMEHSIEMbIE HA IPAKTHUKE.
KBagparuunsrii (L2) perynsipuzarop. L1- u LO- perynspuzatopsl ¥ HX CBS3b C OTOOPOM MPU3HAKOB.

Meton peneBaHTHBIX BEKTOPOB. CIIOKHOCTHBIM Moaxona. PamemaxepoBckas CIOXHOCTb U
HEKOTOpbIe €€ CBOMCTBA. BepXHsis olleHKa BEPOSTHOCTH OLIMOKH /ISl IMHEHHBIX KIIaCCU(PHUKATOPOB.
3ajaua  BOCCTAHOBJIEHUS  PETPECCHM, METOJ  HAaUMEHbIIMX  KBajaparoB. OpHoMepHas
HemapaMeTpruecKas perpeccus (criiaxuBanue): olieHka Hamapas-Barcona, BeIOOp siipa v IMPUHBI
OKHa CIVIaXuBaHWA. MHoromepHas JuHeWHas perpeccus. CHHIYISIpHOE — pa3jio)KEeHHE.

Perynspuzamusi: rpeGHeBast perpeccuss u jacco TuOmmpanu. MeTon TJaBHBIX KOMIIOHEHT U
7



JeKoppenupyroliee npeoopazoBanne Kapynena-JIosBa. PobacTHast perpeccusi: mpocToi anropuTm
orceBa BoiOpocoB LOWESS.  AmgmutuBHas M MyJIbTUIUTMKATUBHAS MOJEIM BPEMEHHOTO psina.
Tpena, Ce30HHOCTb, KajeHAapHbIE ASPQEKTHI. AnanTUBHBIE MOJIENIU: 3KCIOHEHIMAIBHOE
CriIaXUBaHue, Mojiesid XoJbTa-YuHrepca u Teiina-Beimka. CKOIb3SIIMNA KOHTPOJIbHBIA CUTHAT U
mozenpb TpurraJluua. AnanTuBHas celeKUrs U KOMIIO3ULMS MOJIeNIed IporHo3upoBanus. [Ipumepst
NPUKJIATHBIX 33]a4: TPOTHO3MPOBaHUE Tpa(uKa, YHUCIIa MOCEIICHUH, 00bEMOB MPOJAXK.

Paznen 5. AnropurMudeckre KOMITIO3UITUI

OcHOBHBIE MOHATHS: 0A30BbI AITOPUTM (AITOPUTMHUYECKUNA OIEpaTop), KOPPEKTUPYIOIIas
ormepamus. BspemeHHoe rosocoBanue. Ausmroputm  AdaBoost. Teopema 0 cxomumocTH.
O06ocHoBaHue Majiol mepeodydaemMoctu anroputMa. CTOXaCTUYEeCKHUE METOJbI: O3ITHUHT U METOJ
ciy4aiHbIxX moxnpoctpancts. O6odmenne AdaBoost. Anroputm AnyBoost. IIpocroe ronocoBanue.
Anroputm ComBoost.

Paznen 6. Kputepwuii BeiOopa Mojienei 1 MeTo/ibl 0TO00pa MPU3HAKOB

[locTanoBka 3aaun paHXUPOBaHUSA. 3aJaudl PaHXUPOBAHMS B IMOMCKE U KOJU1aOOPAaTUBHOM
¢unpTparmu. AnroputMm RankBoost. Brytpennue u BHemHue kputepud. CKOMB3SIIIMNA KOHTPOIIb,
Pa3sHOBUJHOCTH CKOJIb3silero KoHTpossa.  Kputepuit HempotuBopeunmBocTu. Perymnsipuzanus.
Teopus Bannuka-YepBonenkuca. Kputepun, o0CHOBaHHbIE Ha OLIEHKaX 00001Iaromeii cnocoOHOCTH:
Bammauka-YepBonenkuca, kpurepuii Akamke (AIC), OaitecoBckuii WH(POPMAIMOHHBIA KPUTCPHIA
(BIC). ArperupoBaHHble 1 MHOTOCTYyII€HUaTble KpuTepuu. CII0KHOCTh 3a7jaul 0TOOpa IMPU3HAKOB.
[Tonnerii nepebop. Metox mobaBieHus M yaalneHus, maroBas perpeccusi. [louck B riryOuHy, METOJT
BETBEW U IPAHMIL.

VYceu€HHBII TOUCK B IIMPUHY, MHOTOPSIIHBIA HUTEpalMoHHbIM anroputM MIVA.
['enernueckuii anroput™, ero cxoactBo ¢ MI'VA. CnydaiiHbIi MOMCK M CIy4allHBIA TOHMCK C

ananrarueit (CITA).

5.2.2. Coneprxkanue QUCIUTLINHBI/MOIYJIS IO BUJAM YUE€OHBIX 3aHSATHIA.
JleKIuoHHbIE 3aHATHA

Tab6muua 5.2.1

Ne | Howmep paznena O0bew, gac.
Tema nexuu
n/n mucuuuigeel - | O®O | 300 | O3P0
1 1 4 1 - Crarucrnueckue (0aiiecOBCKHE) METObI Kiacch(pHKaIiu
2 2 6 2 - Metprueckie MeToIbl KilacCH(HKALIH
3 3 6 2 - JluHelHbIC METOJTBI KIIACCU(DUKAIHN
4 4 6 2 - MeToabl perpecCHOHHOIO aHaIHu3a
5 5 6 2 - ANropUTMHUYECKHE KOMIIO3HIIMU
6 6 6 1 - Kpurepwuii BoIOOpa Moziesieil 1 MeTo1bl 0TO0pa MPHU3HAKOB
Hroro: 34 10 -

IIpakTHyeckune 3aHATUSA




[IpakTiueckue 3aHATHsS y4€OHBIM IJIAHOM HE TPEyCMOTPEHBI.

JlaGopaTopHblie paboThI

Tabmuma 5.2.2

e Homep pasnena Obnewm, uac. Tema 1ab0paTopHOTO 3AHATHA
/11 JACITUTIAHBI OdO | 300 | O3DO

1 1 8 2 - Cratuctudeckue (0aiflecOBCKHE) METOIBI KIacCH(UKAIIH

2 2 12 2 - MeTtpudeckre METOIBI KIIacCH(DUKAITIH

3 3 12 2 - JluHeliHBIE METOTBI KIacCH(UKAIIH

4 4 12 2 - MeTomp!I perpecCHOHHOTO aHaJI3a

5 5 12 2 - AJTOpUTMHYECKHE KOMITO3UITHA

6 6 12 4 - Kpwurepuii BeIOopa Mozenelt 1 MeTopl 0TOOpa IPU3HAKOB

Hroro: 68 14 -

CamocrosiTesibHAsi padoTa CTyleHTa

Ta0muma 5.2.3

Ne Homep O6mweMm, Jac.
W paszena Tema Bun CPC
IUCLMIINHBI (6]0]0) 300 (6]0]0)
Craructudeckue (Oaiiecockue) | I[ToaroroBka K
1 1 13 30 ) METO/IbI KJIaCCH(UKANT MIPaKTHYECKUM  paboTam,
odopmiierne oTu€TOB MO
MIPaKTHYECKUM paboTam
Mertpudeckue METOIBI IMoaroroska K
2 2 13 30 ) Kiaccudukanym MIPaKTHYECKAM pa60TaM,
odopmicHre OTYETOB MO
NpaKTHYECKUM padoTaM
JIuneitnble METOBI IToaroroBka k
3 3 13 30 ) Ki1accudukayuu NPaKTUYECKUM p§60TaM,
odopmiieHHE OTIETOB 1O
NpaKTHYECKUM padoTaM
MeTo/1b1 perpecCHOHHOTO [Moaroroska k
4 4 13 30 ) aHaJIM3a HpPaKTUYECKUM paboTam,
oopmiteHne 0TYETOB IO
MIPaKTHYECKUM paboTam
AnroputMudeckue kommosuiuu | ITonroroska k
5 5 13 30 ) MIPaKTHYECKUM paboTram,
oopmiteHne 0TYETOB IO
MIPaKTHYECKUM paboTam
Kpurepuii Be16opa Mozeneit u IToaroroBka k
6 6 13 33 i METO/IbI 0TOOpA MPU3HAKOB HpaKTHYECKUM paboTam,
odopmieHrEe 0TIETOB 11O
NPaKTHYECKHUM paboTaM
8 1-6 36 9 - 1-6 [ToaroroBka K 9K3aMeHy
HToro: 114 192 -

5.2.3. HpeHO,I[aBaHI/IC AUCHUIINIMHBI BEACTCA C IMNPHUMEHCHUCM CICAYIOUNIUX BHUIOB

00pa30BaTeNbHbIX TEXHOJIOTHA:

— BM3yanusauus y4yeOHoro Martepuasia B PowerPoint B jamanoroBom pexume

(JIeKLIMOHHBIE 3aHATHUSA);

— pabota B MaJbIX rpynnax (MpakTuyeckue padoThl);

- WHIAUBUIYAJIbHBIC 3aIaHU (HpaKTI/ILICCKI/IC pa6OTBI).




6. TemaTnka KypcOBBIX IPOEKTOB
KypcoBbie paboTsl y4eOHBIM IUIAHOM HE MPETyCMOTPEHBI.
7. KoHTpoabHbIe padoThI

KonTponbHble paboThl y4eOHBIM IIJITAHOM HE MPEyCMOTPEHBI.

8. OueHka pe3yJibTAaTOB 0CBOEHHUS TUCIHUTLINHBI
8.1. Kpurepuu oreHuBaHMS CTENEHU IMOJHOTHI M KadyecTBa OCBOCHHUSI KOMIIETCHIIMI B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yjbTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeliTuHroBass cucTreMa OIICHUBAHMS CTENEHU IIOJHOTBI M KayecTBAa OCBOCHUS

KOMITETEHIIMI 00y4aromuxcst 09Hoi (hopMbl 00yueHHs IpeacTaBieHa B Tabiuue 8. 1.

Tabmuna 8.1
Ner/n | Bupl MepOnpUsTHH B paMKax TEKYIEr0 KOHTPOJIS | KosmnuecTBo 0amios
1 Tekymas aTTecTanys
1 Komnoksuym Nel 25

HNTOTO 3a nepByro TeKymyro arrectamuo | 25

2 TeKyIas aTTecTaIus

2 Kommoxsuym Ne2 25

HTOI'O 3a BTOpyIO TEKyIIyIO arTecTanuio | 25

3 TeKkymIas aTTecTarus

3 Kommoxsuym Ne3 50

HTOI'O 3a TpeThio TeKymIyto arrectanuio | 50

BCEI'O | 100

8.3. PeiiTunHrosas cucreMa OLCHHUBAaHHUA CTCIICHHM IIOJIHOTBI M Kadc€CTBa OCBOCHUA

KOMTIETCHITHIA 00YJarOIINUXCs 3209HO0M (PopMBbI 00ydeHUs TIpecTaBIeHa B Tabmuie 8.2.

Tab6muna 8.2
Ner/n | Buipl MEpONIPUSTHI B paMKax TEKYILETO KOHTPOJIS | KosmnuecTBo 0amios
1 Tekyias aTTecTanys
1 Komnoksuym Nel 25

HNTOTO 3a nepByro TeKymIyro arrecramuio | 25

2 TeKymas aTTecTaIus

2 Komnmoxsuym Ne2 25

HTOI'O 3a BTOpyIO TEKYIIyIO arTecTanuio | 25

3 Tekymas aTTecTaus

3 Komnmoxsuym Ne3 50
HTOI'O 3a TpeThio TeKymIyto arrectanuio | 50
BCEI'O | 100

9. VYuebOHo-MeToaHYecKOe H MHPOPMALMOHHOE 0O0ecTeueHUe TUCHUTILTHHBI/ MOTYJISA

9.1. IlepeueHb peKkOMEHIyeMOM IuTepaTyphl npeacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIe TpodeccuoHanbHble 0a3bl JaHHBIX U HHPOPMAILMOHHBIE CIIPABOYHBIE
CHCTEMBI

— DneKTpOHHBIN KaTanor/JnekrponHas oudmuorexka TUY http://webirbis.tsogu.ru/
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— Iludposoit obpazoBarenbHBIA pecypc — Oubmuoreunas cucrema [PR SMART —
https://www.iprbookshop.ru/

— DneKTpoHHO-O0nbmoTeunas cucreMa «KoHcynbranT cryaeHTay www.studentlibrary.ru

— DnexkTpoHHO-O0ubMoTeyHas cucrema «Jlanpy» https://e.lanbook.com

— OGpasosarenbHas mwiatgopma FOPAUT www.urait.ru

— Hayunas snexrponnas oudmmoreka ELIBRARY.RU http://wwwe.elibrary.ru

— HannonanwHas anextponnas oudiauoreka (HOB)

— bubnunorexu HedTsHBIX By30B Poccun :

— OnektpoHHas HedrerazoBas OuOmmoreka PI'Y Hebtwm wum raza wum. ['yOkuHa
http://elib.gubkin.ru/

— DiyiekTpoHHas OuOIMOTEKa Y (PUMCKOrO TOCyIapCTBEHHOIO HE(PTSIHOrO  TEXHHYECKOTO
yauBepcuteta http://bibl.rusoil.net/

— bubnroredHno-nHPOPMAIMOHHBIH KOMILIIEKC YXTUHCKOTO rOCYJapCTBEHHOTO
texHndyeckoro yausepcurera YI'TY http://lib.ugtu.net/books

— DJIEKTpOHHAsl ~ CIpaBOYHAs  CUCTEMa  HOPMATHBHO-TEXHHYECKOW  JIOKYMEHTAIUU
«TexHopmaTtus».
9.3. JIuueH3noHHOE M CBOOOIHO PacHpOCTpaHAEMOE MPOrpaMMHOE OOECIIeYeHUE, B T.4.

OTEYECTBEHHOTO IIPOU3BOICTBA.

—  Microsoft Windows;
—  Microsoft Office Professional Plus;
—  Python.

10. MarepuaiabHO-TeXHHYECKOe odecnevyeHHne AU CHUILTUHBI/ MOY.Is
[Tomenienus A NpoBeAEHUS BCEX BUJIOB padOTHI, IPETYCMOTPEHHBIX YUEOHBIM MJIAHOM,
YKOMILIEKTOBaHbI HEOOXOIMMBIM 000PYJOBaHHEM U TEXHUUYECKUMU CPEICTBAMHU O0yUEHUS.

Ta6muma 10.1

Ne HaumeHoBaHue y4eOHBIX HauMeHoBaHue noMeIeHuN U1 Anpec
/T MPEAMETOB, KYPCOB, MIPOBEJICHISI BCEX BUJIOB Y4eOHOM (MecTomnoNI0XKEeHHE)
JUCUUTUIIH JIEATEIBHOCTH, IPEAYCMOTPEHHOMN MOMEIICHUM J1s1
(Momyeit), mpakTHKH, y4eOHBIM TUTAHOM, B TOM YHCJIE MIPOBEICHISI BCEX BHUJIOB
VHBIX BUJIOB YYeOHOH | ITOMEIIEHUS IS CAaMOCTOSTEIIbHOW paboThl, | y4eOHOI e TeIIbEHOCTH,
JIeATEIbHOCTH, C YKa3aHHMEM MEePEYHs] OCHOBHOTO MPEAYCMOTPEHHOU
MIPETyCMOTPECHHBIX obopymoBaHus, y4eOHO- HATIISTHBIX y4eOHBIM
Y4eOHBIM ILITAHOM rmocoownii 1aHoM (B ciIy4ae
oOpa3oBarenbHON peanuzanuu
MIPOTPaMMBI 00pazoBaTeILHOM
IPOrpamMMbl B CETEBOM
(hopMe TOTIOTHUTEITHHO
YKa3bIBaCTCS
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HaMMEHOBaHUE
OpraHm3alyu, ¢ KOTOpoi
3aKJII0YCH TOTOBOP)

1 2

3

4

1 | Cucremsl XpaHEeHUS U
00pabOTKHU TaHHBIX

JlexUMOHHBIE 3aHATUSA:

VYueOHas ayAuTOpUs U1 IPOBEICHHUS
3aHSATHI JTEKIHOHHOTO THIIA; TPYIIIOBBIX U
WHANBUIYATFHBIX KOHCYIBTAINH; TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAIHH.
Y4yeOHast MeOenb: CTOJBI, CTYJbs, JOCKa
aynuTtopHas. MOHOONOK - | TIT., TPOEKTOP -
1 mrT., akycTudeckas cucreMa (KOJIOHKH) - 4
T., TPOEKIMOHHBIA 3KpaH - 1 mT.,
JIOKYMEeHT-Kamepa - 1 mT., TeneBu3op - 2 mT.

625039, TromeHckas
o0rnactsb, . TroMeHb, yiI.

MenbHuKaKTeE, 1.
70

JlaGopaTopHbIe 3aHATHS:
VYuebnass ayautopus IS
3aHATUI CEMUHAPCKOTO THIIA
(mabopatopHble  pa0OTHI); TPYNIOBHIX U
WHAMBUAYAIbHBIX KOHCYJIBTALMH; TEKYILIETO
KOHTPOJISL X IPOMEXYTOYHOU

IIPOBEACHN

aTTECTalUH,
YyeOHast MeOenb: CTOJNBI, CTYyJbs, IOCK3
aynutopHas. MounoOiaok — 15 T, |
poeKkTop-1 mT., , aKyCcTHYecKas CHUCTeMa

(KOIMOHKM) — 2 TIT., THTEPAKTUBHAS JIOCKA —
1 mT.,

625027, TromeHCKas
o0macts, . TromeHsb, yi1.

50 et OkTs0ps, 1.
38

11. MeTtoauyeckue ykazanus no opranusanuu CPC

11.1. MeTtoaudyeckue YKa3aHus 110 TOATOTOBKE K J'Ia60paT0pHBIM 3aHATUAM.

JlaGopaTopHble 3aHATUSA CIOCOOCTBYIOT YIJIyOJIEHHOMY M3YyYEHHUIO JHCUUIUIMHBI U

CIy>XaT OCHOBHOW (OpMOM TOABEJACHUS HMTOTOB CaMOCTOSATEIHLHONW pabOThl CTYIIEHTOB.

OcHoBHas LCJIb TPAKTUUCCKHUX 3aHATHH 3aKII04YaeTcs HE TOJIBKO er'Iy'6I/ITB U 3aKpCIHUTb

TCOPCTUUCCKHUEC 3HAHUSA, HO U C(I)OpMI/IpOBaTB NPaKTUYICCKHUEC KOMIICTCHIHWHU, HCO6XOI[I/IMLIC

OyIyLIUM CIIEIUATUCTaM.

Ha nabopaTopHbIX 3aHATHAX NPUBETCTBYETCS AKTUBHOE YdacTue B O0OCYXJIEHUU

KOHKPCTHBIX CHTyaHHﬁ, CIIOCOOHOCTh HA OCHOBE MOJIYYCHHBIX 3HaHUM HaXOJIHUTh HanOoJee
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3¢ pexTUBHBIE pelIeHNUs TOCTABIEHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBINA JOMOTHUTEIbHBIN
MaTepual 110 TEMaTUKE 3aHATHMN.

OOyuaronieMy peKOMEHIYEeTCs CIeIyIomasi cCXeMa MOATOTOBKH K 3aHATHIO!

1. ITpopaboTaTh KOHCIIEKT JICKITHH;

2. 3yunTh peKOMEHI0BaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHHIX cPOpPMYyTUPOBATH BOIPOCHI K MPEMOIABATEIIO

4. Tlocne BBINOJIHEHUS MPAKTHUYECKUX PaObOThl OGOPMHUT OTYET M TOATOTOBUTHCA K
3aluTe.

11.2. Meroaudeckue yKa3aHus 110 OPTaHU3aIlid CAMOCTOSTEIIbHONW PabOTHI.

CamocrosarenbHas paboTa SBISETCS OAHOM W3 BaKHEHIIUX (opM H3ydeHHs JHO00M
quciuiuinHel. OHa MO3BOJIIET CUCTEMATH3UPOBAaTh W YIIIYOUTb TEOPETUUYECKUE 3HAHUSA,
3aKpeNuTh YMEHHS W HaBBIKH, CIIOCOOCTBYET Pa3BUTHUIO yYMEHHUU IOJb30BAThCS HAYYHOU H
yueOHO-MeToiu4yeckoil  nureparypoi.  [lo3HaBarenpHass  JesATENbHOCTH B Ipollecce
CaMOCTOSITENIbHOM  paboThl TpeOyeT OT CTyJEHTa BBICOKOIO YpPOBHS aKTUBHOCTH U
CaMOOpPraHU30BaHHOCTH.

B yuebHOM mpoliecce BBIACNSAIOT JIBa BUAA CAMOCTOSITENIBHOM pabOThHI: aylIUTOpHAs U
BHEAYIUTOPHASI.

AyauTopHas camMoCTOATENbHAasE paboTa MO JUCHUIUIMHE BBIMOJIHSAETCS Ha Y4€OHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIpPENoaBaTelis U 0 €ro 3aJaHuIo.

BueayautopHas camocTtosiTenbHas padoTa CTYIEHTOB NMPEACTaBIseT cOOOM Joruyeckoe
IPOJOJDKEHUE ayAMTOPHBIX 3aHATHN. 3aTpaTbl BPEMEHM Ha BBIOJHEHHE HTOH paboThI
perIaMeHTHPYIOTCS pabouuM YIeOHBIM IIaHOM. PexkM paboThl BBIOMpAET camM 00yJaroIIHiics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosaTenbHas paboTa MOXET OCYILECTBIATHCS MHAMBHUIYaTbHO WM TpYIIaMH
CTYACHTOB B 3aBUCHMOCTH OT LI€JH, 00beMa, KOHKPETHOM TEMaTHUKU CaMOCTOATENbHOM padoThl,
YPOBHS CIIO)KHOCTH, YPOBHS YMEHUH CTYJIEHTOB.

CamocrosiTenbHast paboTa BKIIOYaeT B ce0sl paboTy ¢ KOHCIIEKTOM JIEKIHMH, U3y4YeHHE U
KOHCIIEKTUPOBAHUE peKOMEHAYEMON JUTEPaTypBHl, MIOArOTOBKA MyJIbTUMENA-
COOOIIeHNI/I0KIIa10B, TOATOTOBKA pedepaTa, TECTUPOBAHUE, pELICHHE 3a]lad U YIpaXHEHUH
no oOpasily, pelleHHe BapUaTHBHBIX 3ajlad, BBINOJIHEHHE 4YepTeXel, CXeM, pacueToB
(rpaduueckux padoOT), pelleHHe CUTYallMOHHBIX (MpodeccHOHANbHBIX) 3ajad, MOJIrOTOBKA K
JICJIOBBIM HWIpaM, NPOEKTUPOBAHWE M MOJAEIUPOBAHUE pa3HBIX BUIOB U  KOMIIOHEHTOB
npodecCHOHATIBHOM 1eSTeTbHOCTH, HAYYHO-HCCIIEI0BATENbCKYIO paboOTy U JIp.

KoHTponb pe3ynbTraToB BHEAYAMTOPHON CAaMOCTOSITENBHOM pabOThl CTYJEHTOB MOKET

OCYIIECTBIISITECSL B Tpe/esaXx BPEMEHHU, OTBEJEHHOTO Ha 00s3aTesIbHbIE YUEOHbIE 3aHATHUS 10
13



JTUCIUIUIMHE U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO PabOTy CTYIEHTOB MO TUCIUIUIMHE, MOKET

IPOXOJUTH B MUCbMEHHOM, YCTHOW WIIM CMELIaHHOM (hopme.
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[Ipunoxenue 1

I[Inanupyemble pe3yabTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Jucnunimnaa: MammHHOe 00ydeHNe U aHalIu3 JaHHBIX
Kon, nanpasiienue noaroroBku: 01.04.02 Ipuknannas matemaTuka u nHGoOpMaTuka
Hanpagaennocts (mpo¢uib): Mammanoe o0yueHne U aHaIN3 TaHHBIX

KOZ[ KOMIICTCHIINH

KOZ( 1 HAMMCHOBAHUC
pe3yiibTaTta o6yquH$1 o

Kpurepuu olieHnBaHus pe3yIbTaTOB 00yUYESHUS

1-2 3 4 5
JVICIIUIIIMHE

3Hare  (31):  ocHoBHbIe | He 3HAeT OCHOBHBIC | 3HaeT HEKOTOpble NOHATHA | 3HaeT  Oa30BbIe  TOHATHA | 3HAET BCE OCHOBHEBIE
MOHATUSA MAIIMHHOTO | TIOHATHUS MaIIMHHOTO | MAIIMHHOTO OOydYeHHMS W | MAIIMHHOTO  OOYyYeHHS W | HOHITHA MAaIIMHHOTO
00y4eHus " aHanu3a | o0ydeHHs " aHaIM3a | aHaNn3a JaHHBIX aHaNM3a JaHHBIX 00y4eHHs " aHaH3a
JIAHHBIX JIAHHBIX JIAHHBIX
Ymerp (Y1): mnpumensts | He  ymeer  mpuMeHATH | YMeeT WHOTZA TPHMEHATH | YMeeT Ha 0a30BOM YpOBHE | YMeeT Bceraa NpPUMEHSTH
METOJIBI MAIIMHHOTO | METO/BI MAIIMHHOTO | METO/BI MAaIIMHHOTO | MPUMEHSATh METOMBI | METOJIBI MAaIIMHHOTO
o0y4eHUs AN TOMydeHHs | oOydeHWs Ml MONydYeHHs | OOydeHHs Ui TOJydeHHUS | MAIIMHHOTO OOydeHHs Ui | oOy4eHHs Juii MONydeHHS
uHpopmManmu 0  HOBBIX | MHGOPMAMM O  HOBBIX | MHGOPMAlMM O  HOBBIX | MONy4YeHHs HHpoOpManuMu o | uHGopMaMK O  HOBBIX
METOAAX pemeHus | MeTogax pemeHus | MeToaax peIleHus | HOBBIX ~ METOAax  pelIeHHs | MeToJax pemeHus
MPUKJIAIHBIX 3a/1a4 MPUKJIAIHBIX 3a/1a4 MIPUKJIAIHBIX 3a/1a4 NPUKJIAIHBIX 3a/1a4 NPUKJIAIHBIX 3a/1a4

OIIK-2 Bnaners (Bl): HaBeikamu | He  Brmageer  HaBblkamu | Brmageer HekoTopbiMU | Braneer 6a3oBbiMu HaBblkamu | Biageer Bcemu HaBbIKamMu

aHaJIn3a JaHHBIX

aHaJIn3a JaHHBIX

HaBbIKaMU aHaJIN3a JaHHBIX

aHaJIn3a JaHHbIX

aHaJIn3a JaHHBIX

3nate (32): cmocobbl U
HCTOYHHKH TOJTyYCHHS
uHGOPMAMM O HOBHIX U
HEePCHEKTHBHBIX

pa3paboTkax u
UCCIIeIOBAaHUSX B 00JacTh
MalIiHHOTO ~ OOYydYeHus |
aHAJIN3a JAHHBIX

He 3Haer cnocoObl
WCTOYHHKHU HOJTy4YeHHs
uHGOpPMAMM O HOBHIX U
HEePCHEKTHBHBIX

pa3paboTkax u
UCCIICIOBAHUSX B 00JacTh
MalIiHHOTO ~ OOYy4YeHus |
aHAJIN3a JAHHBIX

3HAaET HEKOTOPBIC CIOCOOBI
U HUCTOYHHUKHU TMOJIyuCHUA
uHpoOpMaMK O HOBBIX H
MEePCIEKTHBHBIX

pa3paboTkax "
UCCIIEJIOBAaHUAX B 00J1acTH
MAIIMHHOTO  OOYyYeHHs W
aHaJM3a JJAHHBIX

3Haer 0a30BbIE CHOCOOBI H
HUCTOYHHUKHU HOJ'Iy‘-IeHI/Iﬂ
uHpOpMAMd O HOBBIX H
MEPCIEeKTUBHBIX ~ pa3paboTKax
M UCCIENOBAHUAX B 00JIaCTH
MAILMHHOIO oOyueHuss u
aHaau3a JAaHHBIX

3HaeT Bce CIOCOOBI |
HUCTOYHHKH MOJTyYCHHS
nHGOpPMAMK O HOBBIX U
MePCIICKTUBHBIX

pa3paboTkax u
HCCIICIOBaHHUAX B 00JacTh
MalIMHHOIO OOy4YeHUs |
aHaJIM3a JaHHBIX

Ymers (Y2): mpuUMEHSTH
HOBBIE METOJBI B o00JacTu
MAIIUHHOTO 00yYeHNUs

He ymeet nmpuMeHSATh HOBBIE
METOBI B obmactu
MAIIUHHOTO 00y4YeHNs

YMeer MHOrZa NIPUMEHATH
HOBBIE METOABI B 0OJacTu
MAaIIMHHOTO 00yYeHUs

Ymeer Ha 0a30BOM YpOBHE
NPpUMCHATL HOBBIC MECTOJbLI B
o0mnacTu MAaIIUHHOTO
o0OydeHus

YMeer Bcerja IPUMEHSATH
HOBBIE METOABl B 00JacTH
MAaIIUHHOTO 00y4YeHUs




KOI[ KOMIICTCHIINH

KOZI 1 HAMMCHOBAHUC
pe3ysibTaTta o6yquH;1 o

Kpurepun olieHuBaHus pe3yIbTaTOB 00yUYCHUS

1-2 3 4 5
JUCIUIUINHE
Bmagetr (B2): HaBbikamu | He  Bmageer  HaBbikamu | Brmageer OTHENbHBIMH | Bitageer 0a30BBIMH HaBBIKAMH | Biiageer BcemMHM HaBBIKAMHA
pelIeHUsT OCHOBHBIX 3a/ay | PEIIEHUS OCHOBHBIX 3a/ad | HaBbIKAMH pelIeHMs | pelleHHsT OCHOBHBIX  3aJad | pEeLICHHs OCHOBHBIX 3a]ad
npodecCnOHaNBHOM npodeccnOHaNTBHOM OCHOBHBIX 3amad | mpodecCHOHANBHON mpo¢eCCHOHATBHOMH
JIeSITENbHOCTH C | IESATENBHOCTH ¢ | mpodeccuoHaIEHON JIESTEIBHOCTH C | OESATENBHOCTH c
HCIOJIb30BaHUEM HCIOJIb30BaHUEM JIeATENbHOCTH C | UCIOJIb30BaHUEM HCII0JIb30BaHUEM
COBPEMEHHBIX CPEICTB | COBPEMEHHBIX CPENCTB | UCIIOJIb30BAHUEM COBPEMEHHBIX CPENCTB | COBPEMEHHBIX CpEICTB
MAIIMHHOTO 00YYCHUS MAIIMHHOTO 00YYCHUS COBPEMEHHBIX CPEICTB | MAIIMHHOTO O0YYCHUS MAIIMHHOTO 00y4YeHUS
MAIIMHHOTO 00YYCHUS
3HaThb (33): Nmeer | He 3maer 00 OCHOBHBIX | 3HaeT o HEKOTOpBIX | 3HaeT o 0Oa3oBbiXx Meromax | Mmeer TIOJIHOE
IpeCcTaBIeHue 00 | meTomax MAIIUHHOTO | OCHOBHBIX MeToJlaxX | MallMHHOTO  OOydYeHHMsT M | NpEACTaBJICHUE 00
OCHOBHBIX MeToAax | o0ydeHus u aHaJIM3a | MAallMHHOTO OOydYeHMsT W | aHaIU3a JAHHBIX U | OCHOBHBIX METO/Iax
MAIIMHHOTO OOYYeHUS U | AaHHBIX © NPOTPAMMHBIX | aHAIK3a JTAHHBIX U | MPOrpaMMHBIX KOMIUIEKCOB B | MAallMHHOTO OOyuYeHus |
aHaIM3a JTAHHBIX U | KOMIUIEKCOB B PA3JIMYHBIX | MIPOIPaMMHBIX KOMIUIEKCOB | pa3JIMYHBIX oOnacTsax | aHanm3a JAaHHBIX u
MPOTPAMMHBIX KOMIDIEKCOB | 00IacTsIX YEIIOBEUCCKONW | B pAa3iIMYHBIX  OOJIACTSX | YEIOBEYECKOU ACSTEIHHOCTH MPOTPAMMHBIX KOMILIEKCOB
B Pa3MUYHBIX  O0NACTAX | AEATEIFHOCTH YEJI0BEYECKOM B pasNMYHBIX  OO0JNACTIX
YEJI0BEYECKON JIeTENbHOCTH YEJIOBEYECKOU
JIeSITENbHOCTH JIESITENbHOCTH
Ymerp (Y3): mnpumensts | He  ymeer  mpuMeHATH | YMeeT WHOTZA TPHMEHATH | YMeeT Ha 0a30BOM YpOBHE | YMeeT Bceraa NpPUMEHSTH
OCHOBHbIE METOJIbI | OCHOBHBIE METOZIbI | OCHOBHBIE METOJIbl | IPUMEHSATh OCHOBHBIE METOJIbl | OCHOBHBIE METO/IbI
OIK-3 MAIIMHHOTO OOYYCHUS U | MAIMHHOTO OOYYEeHUS U | MAIIMHHOTO OOY4YCHHS H | MAlIMHHOTO  OOy4YeHHsS W | MAIIMHHOTO OOyuYeHHS U
aHanmm3a JTaHHBIX U | aHaJIM3a JTaHHBIX U | aHaJIHM3a JTaHHBIX W | aHanm3a JAHHBIX W | aHanm3a JAHHBIX u
MPOrPaMMHBIX KOMIUIEKCOB | MPOTPAMMHBIX KOMIUIEKCOB | MPOTPAMMHBIX KOMIUIEKCOB | MPOTPAMMHBIX KOMIUIEKCOB B | MPOTPAMMHBIX KOMILIEKCOB
B pa3jMUHBIX OOJIACTSAX | B pa3iM4YHBIX  O0JACTSAX | B Pa3NMYHBIX  00JACTSIX | pa3iiMyHbIX o0nacTax | B pasiMuHbIX  00NacTax
4eJI0BEYECKOU 4eJI0BEYECKON 4eJI0BEYECKON YEJI0BEYECKOU JESATEIIbHOCTH YEJI0BEYECKOU
JIeSITETIbHOCTH JIeSITETbHOCTH JIESITETIHHOCTH JeSITeTbHOCTH
Bmagetrr (B3): HaBbikamu | He  Bmajgeer  HaBbikamu | Brageer HEKOTOphIMH | Bmaneer 6a30BbIMM HaBbIKaMM | BiajmeeT BceMu HaBBIKaMU
MAIIMHHOTO OOYYeHHS W | MAIIMHHOTO OOYYeHHS ¥ | HaBBEIKAMH MaIllMHHOTO | MAaIIMHHOTO  OOYYeHWUS ¥ | MAIMHHOTO OOy4YeHHsS W
aHaiM3a JTAHHBIX U | aHanu3a JTAHHBIX u | oOy4deHHs u aHajM3a | aHaJlu3a JAHHBIX W | aHanu3a JAHHBIX u
MPOrPaMMHBIX KOMIUIEKCOB | IPOIPAaMMHBIX KOMIUIEKCOB | JJaHHBIX M IPOrPaMMHBIX | MPOrpaMMHBIX KOMIUIEKCOB B | MPOrpaMMHBIX KOMILUIEKCOB
B Pa3MUYHBIX OONACTSX | B pPasiNMYHBIX  OOJACTAX | KOMIUIGKCOB B PAa3IMYHBIX | Pa3IAYHBIX o0yacTaX | B Pa3sNUYHBIX  00NACTIX
YEJI0BEYECKOMN YEeJI0BEYECKOMN o0acTsiIx YEJIOBEYECKOW | UeIOBEYECKOH NeATENbHOCTH YEJI0BEYECKON
JIeSITETIbHOCTH JIeSITETIbHOCTH JIESITETIHHOCTH JIeSITeTIbHOCTH
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KOI[ KOMIICTCHIINH

KOZI 1 HAMMCHOBAHUC
pe3ysibTaTta o6yqup1;1 o

Kpurepun olieHuBaHus pe3yIbTaTOB 00yUYCHUS

1-2 3 4 5
JVICIIUIIIHHE

3HaTh (34): croco0On! | He 3HaeT crocoOBI | 3HaeT HEKOTOphIe CHOCOOBI | 3HaeT  0a3oBBIe  CIOCOOBI | 3Haer BCE CITOCOOBI
HCCIIEIOBaHUSA HCCIIEIOBaHUSA HCCIIEOBaHNSA nccnenoBaHus 3(pGEKTUBHOCTH | HUCCIEIOBAHUS
3((eKTHUBHOCTH  METOIOB | 3((PEKTHBHOCTH  METOAOB | Y3PPEKTHBHOCTH  METOIOB | METOIOB MAIIAHHOTO | APQPEKTHBHOCTH  METOJOB
MAaIIHHHOTO OOYYCHHS W | MAIIMHHOTO OOYYeHHS ¥ | MamIMHHOTO OOy4YeHHs W | OOydUeHHS M aHAIM3a JaHHBIX U | MAIIHHHOTO OOydYeHHs U
aHaMM3a JaHHBIX W WX | aHaIM3a JaHHBIX ¥ WX | aHAINW3a JaHHBIX W HX | UX CPaBHEHUS aHanW3a JaHHBIX M HX
CpaBHEHUS CpaBHEHUS CpaBHEHUS CpaBHEHUS
Ymers (Y4): npumensts | He  ymeer  mpuMmeHATh | YMeeT WHOTZA TPHMEHATH | YMeeT Ha 0a30BOM YpOBHE | YMeeT Bceraa NPUMEHSTH
cpezacTBa MAaIIMHHOTO | CpeJCTBa MAaIIMHHOTO | CPEeJCTBa MAIIMHHOTO | TIPUMEHSITh Cpe/CTBa | CpeAcTBa MaIIMHHOTO
oO0yueHus I8 pa3paboTKu | oOydeHHs JuIsi pa3paboTKu | oOydeHHs it pa3pabOTKW | MAalIMHHOTO OO0ydueHMs Juisd | oOydeHHs il pa3paboTKu

MaTeMaTU4YeCKUX MOJIEIeH

MaTeMaTU4YeCKUX MOJIeIeH

MaTeMaTHYEeCKUX MOJeIeH

pa3paboTKu MaTeMaTUYEeCKUX
MoJenen

MaTeMaTH4YeCKUX MOJIeIeH

Bnaners (B4): HaBbIKaMu
OILIEHKH s exTuBHOCTH
METOJIOB MAaIINHHOTO
00y4eHus " aHaIM3a

JAAHHBIX U UX CPAaBHCHUA

He Biageer  HaBbIkamMu
OILIEHKH s dexTuBHOCTH
METO/IOB MAaIIHHHOTO
00yueHUs u aHaIM3a

JAAHHBIX U UX CPAaBHCHUA

Bnageer HEKOTOPBIMH
HaBBIKAMHU OLICHKH
93} (HEeKTHUBHOCTH  METOIOB
MalIMHHOTO OOy4YeHHs W
aHaMM3a JaHHBIX M HX
CpaBHEHUS

Brnaneer 6a30BBIMM HaBLIKAMM
OLIEHKHU 3¢ PpeKTUBHOCTH
METOIOB MAILUHHOLO
o0y4eHHs U aHaln3a JaHHBIX U
UX CpaBHEHUSI

Bnageer BceMu HaBBIKAMH

OLIEHKHU s dekTuBHOCTH
METOJI0B MAaIIMHHOTO
00yuYeHUs u aHaAIN3a

JAaHHBIX U UX CPABHCHU
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Mocksa : IMK Ilpecc, 2015. — 400 c. — ISBN
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