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AHHOTAIUA

Juctumimaa «BeposiTHOCTHBIE METOJBI Paclio3HaBaHUsS O0pa3oB» peaM3yeTcsl B paMKax
bnoxa MNel OcHoBHONM 00pa3oBaTeabHOM MNPOrpaMMBbl  BBICIIETO O0pa30BaHUS — MPOrPAMMBI
MOJIrOTOBKM HAYYHO-TIEJarOTUYECKUX KaJIpoB B aclMUpaHType (eaepansbHOTO TrocynapCTBEHHOTO
Oro/pKeTHOr0  00pa3oBaTEIBLHOTO  YYpexaAeHHs  Bbiciero  oOpa3oBaHus  «MOCKOBCKUMN
rOCYJIapCTBCHHBIN  IMCHUXOJOro-neaarornyeckuii  yuusepcurer» (OI'bOY BO MITIITY) no
HarpasJieHU0 MoAroToBku 09.06.01 Ungopmamuka u ebluuciumenvHas mexHuxka

Pabouas nmporpamma cocrasnena ¢ yaerom @I'OC BO no nanpasnenuto noarorosku 09.06.01
Hnghopmamuka u evluuciumenvHas mexHuka, yTBEpKIEHHOT0 puka3oM MuHUCTEpCTBA 00pa3oBaHUs
n Hayku Poccuiickoit ®eneparmu ot 30 wmions 2014 roma Ne 875, m Ilpukaza Munucrepcraa
oOpasoBanus u Hayku Poccuiickoit @enepannn Ne274 ot 08.10.2007 1. «O0 yTBEp)KIEHUN MPOrPaMM
KaHJIUJATCKUX JK3aMEHOBY, 3aperucTpupoBanHoro B Munrocte Poccuiickoit denepanuu 19 oxTsaops
2007 roga Ne 10363.

OCHOBHBIM HCTOYHHKOM MaTE€pPHAJIOB JUIsl JOPMHUPOBAHUS COJEPKAHUS ITPOTPAMMBI SBIISIOTCS:
Hay4Hble U3JaHHUS U MOHOrpaduyecKue HcCieOBaHWs M IMyOJMKAIMM, MaTepuanbl KOHGEpeHIHH,
CUMIIO3MYMOB, CEMUHApOB, IHTEepHET-pECypCHI.

OO0mas TpyAOeMKOCTh AUCHMILIUHBI M0 y4dyeOHOMy miaHy coctasnser: 108 uacos, uz nux
nexyui — 12 uacos, npaxmuueckux sausmuil — 8uacoe U camocmosmenvhou pabomvl — 5S2uacos.
JlucuuiuimHa peanusyercs Ha: 3 Kypce.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS HE MEHEE 2 pa3 B COOTBETCTBUH C 3aJaHUSIMHU
1 hopMaMu KOHTPOJIS, IPETyCMOTPEHHBIE HACTOSIICH TPOrpaMMOii.

[IpomexyTouHass OIIEHKAa 3HAaHUSA OCYUIECTBIIAETCS B IEPUOJ 3aYETHO-3K3aMEHAllMOHHOU
ceccuu B opMe IK3aMeHa.

1. HNEJA U 3AJJAYHN OCBOEHUSA JUCHUIIJINHBI

Heau u 3a1a4u AUCHUIIMHBI «BeposTHOCTHBIE METOBI pacliO3HABAHMS 00Pa30B»

Ilens nuctunuHbl «BeposSTHOCTHBIE METO/BI PAcO3HABAHMS 00Pa30B» — OOYUHTh aCIHPAHTOB
TCOPCTUYCCKHUM IIOJIOKCHUAM psaa BaKHEUIITNX BCPOATHOCTHBIX MCTOAOB pacCliO3HAaBaHHWA o6pa3013,
MPUBUTHh HABBIKM MPAKTUYECKOTO MPUMEHEHHUS 3TUX METOJIOB M COOTBETCTBYIOIIMX aJITOPUTMOB
oOydeHust Mmojenel u chopMUPOBATh CIIOCOOHOCTH K PEIIEHUIO PeaTbHbIX MPAKTUUYECKUX 3a/1a4.

B mporecce mpenogaBaHusi IUCHUIUTMHBI «BepOSITHOCTHBIE METOABI pacro3HaBaHUs 00Pa30B»
peLarTCs CAEAYIOUINE 3a0auu.

1. wu3y4YeHHe KOHKPETHBIX BEPOSTHOCTHBIX METOJIOB pacro3HaBaHUs 00pa3oB;
2. ACMOHCTpalursa HpaKTI/I‘IeCKOﬁ pcanrsanun u CII0C000B MNPUMCHCHUA BCPOATHOCTHBIX MCTOIOB
pacmo3HaBaHus 00pa3oB.;
3. Pa3BUTHUEC HABBIKOB IPAKTHYCCKOTO HCIOJB30BaHUA BCPOATHOCTHBIX MCTOAOB pacCliO3HABaHHA
00pa3oB;
4. pa3BUTHE HABBIKOB MIPOTPAMMHUPOBAHUS M CO3aHUS CUCTEM PACIIO3HABAaHUS 00Pa30B;
MPaKTUYECKOE OCBOCHUE PsiJia MPUKIIATHBIX TPOTPAMM JIJIsl PEIICHUS PEIEBAHTHBIX

2. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JTUCHUIIJIMHbI

[Ipomecc wu3ydeHHMs] NUCHMIUIMHBI «BEpOSTHOCTHBIE METONIBI PAaclO3HaBaHUS OOpPa30B»
HampaBlieH Ha (popMHUpOBaHUE KOMIETSHIIMA MM OTAEIBHBIX UX AJIEMEHTOB B cooTBeTcTBUM ¢ DT'OC
BO no nanpasnenuto: 09.06.01 Hughopmamuka u 8bruuciumenbHas mexHuxka

0) oomenpogeccnonanbubix (OIIK):
OIIK-5: cnocoOHOCTRIO OOBEKTUBHO OIICHWBATh pE3YyJIbTaThl MCCIICIOBAaHMA W pa3pabOTOK,
BBIIIOJHEHHBIX APYTUMH CIEUHUAIUCTAMU U B IPYTUX HAYYHBIX YUPEKACHUIX.

B) npogeccuonaabubix (IK):



IIK-2: ymerp pa3pabaTbiBaTh KPUTEPUHU, MOJEIH, ITOPUTMbI M IMPOrpaMMHOE OOecledyeHue ais
pelIeHus 3a/1ad4 CUCTEMHOTO aHaJIW3a, ONTHMU3AINH, YIIPABICHUS, IPUHATHS PEIIeHnH 1 00paboTKH
uH(pOpMaINH;

B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00 yUYaIOITHICS TOJIKEH:

HNmeth nipeacraBiieHue o:

® 0 pPOJM COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTHH, MATEeMAaTUYECKUX METOJOB U
CTaTHCTUYECKOTO MOJIX0/a B MPOIIECCe PEIICHUS MPUKIAIHBIX 337a4 MATUHHOTO 00y4YeHws, 0 chepax
MIPUMEHEHUS METOJI0B paclio3HaBaHus 00pa3oB U O MEPCHEKTUBAX UX PA3BUTHS;

3HaTh:

® COBpEMEHHBbIE U MOMYJISIPHbIE B MHUPOBOM HAyYHOM COOOILECTBE MOAXOJbI, TEXHOJOTHH,
METO/JIbI U TPOrPaMMHBIE CPE/ICTBA;

Ymers:

e [IPOrpaMMHUpPOBATh XOTs ObI Ha OJHOM si3bIKe BBICOKOTO ypoBHs (R, C++, Pascal, C#, Python
U T.OL.),

e o0Iee mpeacTaBiIeHUE O 33/1a4ax MPUKIaTHOW MaTeMaTHKH,

® BJAQJICHUEC TEOPETUYCCKUMH OCHOBAMH TEOPUM BEPOSTHOCTEH ¥ MaTEeMaTHYCCKON
CTATHCTUKH, TIOHMMAaHUE OCHOBOIIOJIATAIOIIMX TIPUHIUIIOB W  METOJOB  MaTeMaTUYECKOTO
MOJIETTUPOBAHUS

Baangern:

e HaBbIkaMU CaMOCTOSITENILHOTO CO3JaHUS U UCIIOJIb30BAHUS MPOTPAMMHOI0 00eCrieYeHUs U
MIPUMECHECHHS METOJIOB paclio3HaBaHus 00pa3oB

IIpnoGpecTu oNbIT:-

e npodeccruoHansa-pa3pabOTUMKa 3a CUET BBIIOJIHEHUS LEIbHBIX YU€OHBIX IPOEKTOB.

3. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIUHBI
3.1 Cmpyxkmypa oucuyuniunsi

Pacnpe)leﬂeﬂne TPYAOEMKOCTHU IUCHUIIMHBI 110 BUAAM y‘leﬁHbIX paﬁoT

TpynoemkocTn
Buj yuyeoHoii pa6oTni oo1as M3 HUX
3a4.el.| 4ac. Jlekn. | lIpak. | Cam.p.

OBIIASA TPYTOEMKOCTD no Yue6HoMy 11aHy 3 108 12 8 52
Ayoumopnuie 3anamus 0.55 20 12 8
Jlexumn (JI) 0.33 12 12
[Tpaktnyeckue 3anstus (I13) 0.22 8 8
Camocmosmenvnan paboma (CP) 6e3 yuéma 145 59 59
NPOMENCYMOUHO20 KOHMPONA:
CamMonoAroToBKa (npopaboTka ¥ MOBTOPEHHE JEKIMOHHOTO
Mmarepuaga ¥ Marepuajga Y4eOHHKOB M Y4YeOHBIX IOCOOM,

1.45 52 52
IMOJATOTOBKA K CEMHWHAPCKUM W MPAKTHUYCCKUM SaHf{TI/IﬂM) 158
CaMOCTOSITEJIbHOE N3YYEHUE TEM AUCITUTUINHBI
Buo konmponsa: sxzamen 1 36 36

3.2 Cooeporcanue pazoenoe OucCUuUnIuUHbL

OO0uree cogepkaHue TUCHHUILINHBI

Ne HaumenoBanue ®opMa TeKyLIero
Conep:xanue TeMbl (pa3aesa)
pasgena | Tembl (pa3aesia) KOHTPOJIsA
1. BBenenue B Bba3oBrle IIOHATHUA u ONpeACIICHUSI. 13, PK
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AUCHUIUINHY

KoMmnoHeHTBEI ¥ KU3HEHHBIHI OUKII CHCTEM
pacrio3HaBaHusi 00pa3oB. Buasl cmoco0oB
o0yueHusa. MoTuBHpYyIOIIME MPAKTUYECKUE
PUMEPHI PUMEHCHHUS METO/IOB
pacmo3HaBaHusi O0Opa3oB B HayKe U TEXHUKE.
0O0630p MHTEpHET-pecypcoB U JIUTEPATYPHI TI0
JUCHUITIINHE. COHyTCTBYIOH_[I/Ie MMPAKTUYCCKHUC
3agaud u  1podOnembl. OCHOBHBIC  BHUJIBI
BCPOATHOCTHBIX pacnpe):[eneHI/Iﬁ, COBMCCTHBIC,
YCIIOBHBIE M MaprUHAJbHBIC pPaCIpPEICICHHUS.

Cwmecu pacnpeneseHui. [Tpumepsl
MHOTOMEpHBIX  pacnpexaeneHuit.  JIukoes:
OCHOBHBIE (OPMYIJIBI TEOPUU BEPOSTHOCTEH U
MaTeMaTU4ecKon CTaTHCTHUKH. [MonsTus

3aBHCUMBIX u HC3aBUCHUMBIX CHy‘l&fIHBIX
BCJINMYHH, IIOHATHUC YCHOBHOﬁ HC3aBUCHUMOCTHU.

batiecoBckuii
HOIXO.

AmnpuopHasi BEpOSTHOCTh, IPaBIONOI00HE U
arnocTepruopHas BeposATHOCTh. [IpaBuiio baiteca.
baiiecoBckuii  kiaccudukarop. OyHKUIUA
OTEPh u 0KHJIa€MBbIi1 PHCK.
JuckpumuHanTHble (QYHKIMA W PETHOHBI
KJIacCOB. MUHUMAKCHBIA KPUTEPUNA U KPUTEPUI
Heiimana-ITupcona. JMCKpuMHHAHTHBIE
GyHKIUM A7 HOPMAJIBbHOTO paclpeaeneHus.
Haunbrit OailecoBCKUI  KJIacCU(PHUKATOD,
0aiieCOBCKHE CETH JJOBEPUSI.

A3, PK

Metonabl onieHKH
3. BEPOATHOCTHBIX
pacrpeneneHuit

Bri6opounoe OLICHUBaHUE apaMeTpoB
pacnpeneneHus: METOJ MaKCHMaJIbHOTO
IpaB10n0100usl, MaKCUMaJlbHas

anocTepuopHasl  OLEHKA, OLEHUBAaHUE IO
baiiecy. Cwmemenne U AMCIEpCHs OLEHOK
napaMmeTpoB pacnpeaeneHuil. [lonstue cmecu
pacnpezeneHui. Onenka cMecHu
pacnpeneneHuil. ANTOpUTM  MaKCUMU3aLUU
OKUJaHUSL.

Henapamerpuueckue METO/BI OLIEHKH
IUIOTHOCTH  paclpefeleHusi:  TUCTOrpaMma,
MeTo] okHa Ilap3eHa, ncrosnb3oBaHue A1pOBOI
GyHKIMM U TpaBwia Ommpkalmux cocenei.
IIpoxnsatue pasmepHoctu. Ilonck onrumansHON
HIMPUHBI OKHA C IIOMOIIBI0 KPOCC-BATUAAIINH.

A3, PK

O000ménnas
JIMHEHAas MOJEID

Boccranosnenue MOJENH perpeccum.
CnoxHocth Mojzenu. Jluinemma cMEIeHUs |
Jucriepcuu  mpenckasaHuid.  Jloructudeckas
perpeccust ¥ ONTUMHU3AIHS €€ TapaMeTpPOB.

113, PK

Ipumeyanue. @opMbI TeKylero KOHTpoJs ycmeBaemoctu: O — ompoc, I — amckycens (OUCIyT, KpYTIBId CTOIM,
MO3TOBOW IITYpM, poseBas wurpa), J3 — momamrHee 3amanue (3cce U mp.). PopMbI KOHTPOJIS HE SBISIOTCS JKECTKUMH H
MOTyT OBITH 3aMEHEHBI IperojaBaTeleM Ha APYryio (GOpMy KOHTPOJS B 3aBHCHMOCTH OT KOHTHHTEHTa O0yJaroIInXcs.
Kpowme Toro, Ha 3aHATHIX CEMHHAPCKUX MOXKET, IPOBOIMTCS paboTa ¢ HOPMAaTUBHBIMH JOKYMEHTaMH, H3JAHUSIMHU CPEICTB
nH(popMannm 1 poyee, YTO TAKKE OLIEHUBACTCS TIPETIOIaBaATEIICM.




3.3 Jlekyuonnwte 3anamus

Ne Ne Paznena Koa-Bo
Kpatkoe cogep:xanue Pa3nena (Tembl)
3aHATHA (TeMBbI) JacoB
1. 1 Brenenue B quciuinHy 2
2 2 BaiiecoBckuii monxon 4
3. 3 MeToapl OIIEHKH BEPOSTHOCTHBIX paclpeIeeHui 4
4 4 O00061EnHas TMHEHAS MOJIETIb 2
BCETO 12
3.4 Ilpakmuueckue 3auamusn
Ne Ne Paznena Koa-Bo
Kpatkoe conep:xanue Pa3zngena (Tembi)
3aHATHS (Tembl) 4acoB

Peanmmzanms ~ GaifecoBckoro — kiaccupukaTopa s
1. 2 HOPMaJIBHO pAacMpelenéHHbIX MPU3HAKOB (pa3IMuHbIC 2
BU/JIbl MAaTPHIL] KOBApUAIMI KJIACCOB).

Peanuzanus alroputMa MaKCHMHU3AlIUHU OXHAAHUA H
OIICHKA MapaMCTpPOB CMCCH pacnpeﬂeneHnﬁ.

Hemapamerpuueckass OICHKA IUIOTHOCTH PACIPEICICHUS
3. 3 1o 3a7aHHON BbIOOpKe. OIeHKa BEJIMYUHBI OKHA METOJIOM 2
KPOCC-BaJIUIAITHH.

[IporpaMMHas peanu3anusi MOATOHKH JIOTUCTHYECKOM
perpeccuu Juisl pelieHus 3a/1a4u KiiaccuruKaimu.
lenepanust 3amIyMIEHHBIX JaHHBIX, MOJYMHSIOIIUXCS

4 4 OnpeAeNEHHON NOJMHOMHUAIBHOM 3aBucUMOCTH. [loaronka 2
MOJJMHOMHUAJIBHOM ~ PErPECCUMOHHONM  MOJEIU  METOI0M
HAMMEHBIINX KBAJIPATOB.
BCET'O 8

4 TEKYHIAA U ITPOMEKYTOUYHAA ATTECTALUSA. POH/
OLHEHOYHbBIX CPEACTB

Tekymuii KOHTPOJIb YCIEBAEMOCTH AaCHHUPAHTOB. TeKylmMil KOHTPOJIb YCIIEBAEMOCTH
aCIIUPAHTOB IPOBOAUTCS B COOTBETCTBUM C JIOKAIBHBIM aKTOM - Iloyi0keHueM 0 TeKyIeM KOHTpOIIE,
MPOMEKYTOYHOM M rOCYyAapCTBEHHOW UTOTOBOM aTTecTtannu B acnupantype MI'TIITY no nmporpammam
BBICIIIET0 00pa30BaHUs — MPOrpaMMaM MOATOTOBKY HayYHO-TIEJJarOTHYECKUX KaJpOB B aCHUPAHTYpE U
aBigercs oOs3arenbHbIM. Jlyig oOecredeHHs] TEKYIIEro KOHTPOJS JOCTAaTOYHO 2 KOHTPOJBHBIX
MEPOIPHUSATHSL.

IIpomeskyTouHAsi arTecTauMsi acHUPAHTOB. [IpomexyTouHas aTTecTalusi acmUPaHTOB IO
JUCLMUIUTMHE MPOBOJIUTCS B COOTBETCTBHUM C JIOKAIbHBIM akTOM lloy0’keHHEM O TEKyleM KOHTpOJIE,
MPOMEKYTOYHOM M TOCYAapCTBEHHOW UTOTOBOM aTTectannu B acnupantype MITIITY no mporpammam
BBICIIIET0 00pa30BaHus — MporpaMMamM MOJATOTOBKY HAyYHO-TIEJarOTMUECKUX KaapoB B aCIIUPAHTYpPE U
SBIIAETCS 0053aTEIBHOM.

[TpomexxyTouHas aTTecTanus Mo AMCLUUIUIMHE OCYILIECTBISETCS B (OpPME IK3aMeHa B TIEPUO]
3a4eTHO-IK3aMEeHAlMOHHON ceccuu. O0ydaromuiics TOMyCKaeTcs K 9K3ameHy B Clydae BBINOJTHEHUS
acTMPaHTOM BCEX YUeOHBIX 3a/laHUI U MEpPOIIPHUITUH, IPEAYCMOTPEHHBIX HACTOsIIEH mporpaMMoil. B
clydae HaMWuusl Y4eOHOW 3a70JKEHHOCTH (MPOMYIMIEHHBIX 3aHATUA W (WIM) HEBBIMOJHEHHBIX
3aJJaHUi) aCITUPAHT OTPabaThIBACT MPOIYILEHHBIC 3aHATHS U BHIIIOJIHSET 3aaHuUs.




OueHuBaHNe ACMUPAHTA HA POMEKYTOYHOM aTTeCTAIUM B (popMe IK3aMeHa C y4eTOM
KOMIIeTEeHIIU I, 3aKpeIJIeHHbIX 32 JUCUUILTHHOM

Onenka

TpeOoBaHusl K 3HAHUSM M KPUTEPUH BBICTABJICHUS OLIEHOK

2, HEY/IOBJIETBOPUTEIHHO

BBICTABJISIETCSL aCIUPaHTy, KOTOpPBIM HE 3HACT 3HAYMTEIBbHOM YacTu
IpPOrpaMMHOT0  MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJNBIIMMH 3aTPYyIHEHHUSIMH BBIIOJIHSACT MPAKTUYECKHUE
paboTHI.

PeiiTuHroBass oOIeHKa 3aBUCHT OT CTENEHH BBINOJHEHUS JaHHBIX
TpeboBaHuii, oneHku 3, 2, 1 CTaBUTCSA CTyJAEHTaM, KOTOpPbIE HE MOTYT
POIOJDKUTH 00yUeHHE O€3 TOTIOIHUTENBbHBIX 3aHATHH 110 TUCIUITIIMHE

3, YIOBIETBOPUTEIHHO

BBICTABJIIETCSL aCIIUPaHTy, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOI'O
MmaTepuajga, HO HE YCBOWJ €ro Jeraied, JOINyCcKaeT HETOYHOCTH,
HEIOCTaTOYHO TPABWIbHBIE (OPMYIMPOBKH, HAPYIICHHS JIOTHYECKON
[OCJIEIOBATEIbHOCTH B W3JIOKEHMHM  IPOrPaMMHOI0  MaTepuana,
UCHBITBIBAET 3aTPYAHEHUS TIpPU BBIIOJHEHUM IPAKTUYECKUX padoT.
OpHako OH crnocoOeH pa3pabaThiBaTh KPUTEPUH, MOJAEIIH, aJTOPUTMBI U
[0 nns pemeHuss 3agad  CHCTEMHOTO aHajiu3a, ONTUMM3AIUH,
yIpaBJIeHUs], IPUHATHS pelieHui U 00paboTKU UH(pOpPMALMU, TPUMEHSET
METOABl CHHTE3a, aHaluHu3a, WIACHTU(UKAIUH, ONTUMHU3AIMH CIOXHBIX
cucrem (I1K-2); crocoOeH OlLEHHMBaTh pPE3yJbTaThl HMCCICAOBAHHN H
pa3paboTOK, BBINOJIHEHHBIX JPYTMMHU CIEHUAINCTAMU W B JAPYIHX
HayuHbIX yupexaenusx (OI1K-5).

4, Xxopo1Io

BBICTABJISIETCSL ACIIUPAHTY, €CJIM OH TBEPJO 3HAET MaTepuaj, rPaMOTHO U
IO CYILECTBY M3JIaraeT ero 0e3 CyIeCTBEHHbIX HETOYHOCTEH B OTBETE Ha
BONPOC, IMpPaBWJIbHO MPUMEHSET TEOPETUYECKHE MOJIOKEHUS TNpu
pELICHUH TNPaKTHYECKUX BOIPOCOB M 3a/ad, BIIAJEET HEOOXOAUMBIMU
HaBbIKAMHU U MPUEMaMH MX BBIIIOJIHEHUSI €CJIM OH YMEeT pa3padaTbiBaTh
KpuTepuu, mMozenu, anroputmsl U I1O nns pemenus 3agad CUCTEMHOIO
aHaJIM3a, ONTUMM3ALNM, YIPaBJICHUS, IPUHITHS pelieHud U o0paboTKu
uHpOpMaLlUY, MPUMEHSET METO/bl CHHTE3a, aHalu3a, WICHTU(UKaLuH,
ontumu3anuu  cnoxHbXx cucteM  (IMK-2);  cnocobGeH 00BEeKTHBHO
OLIGHUBATh PE3YJIbTaThl MCCIEJOBAaHUN U pa3pabOTOK, BBHINOJIHEHHBIX
JPYTHMU CIICIIMATMCTAMH | B IPYTUX HayuHbIX yupexaenusx (OITK-5). .

5, oTiIn4HO

BBICTABIISIETCS ACHUPAHTy, €CIM OH yMeeT pa3paldaThiBaTh KPUTEPHH,
Mojteu, aroput™Mel U [1O ms pemeHws 3aad CUCTEMHOTO aHAIIN3a,
ONTUMM3AINK, YIPABICHUSA, TPUHATUS pelIeHud U 00paboTku
uH(pOpMAIINU, TPUMEHIET METOIBI CHHTE3a, aHaJn3a, WICHTU(UKAIINH,
ontumuzanuu  clokHbix cucteM (I1IK-2); cnocobeH 0O0BEKTUBHO
OIICHUBATh PE3yJIbTaThl HCCICIOBAHWUH M Pa3pabOTOK, BBIMOJTHEHHBIX
JNPYTUMH CIICIUAIMCTAMUA U B IPYruX HayuHbIX yupexaeHusx (OITK-5).
OH He 3aTpyIHSETCS ¢ OTBETOM IPH U3MEHEHWH 3aJIaHui, 000CHOBBIBACT
NPUHITOE peIlleHne, BIaJeeT HaBBIKAMU WM TPHEMaMU BBIIOJHEHUS
MPAKTUYECKUX 3aJad. PeHTHHTrOBas OICHKAa 3aBUCHUT OT CTCICHH
BBITIOJTHEHM I IAHHBIX TPEOOBaHU.

®OC: oueHOYHBbIE CPEACTBA TUCHUIINHBI

DopMa KOHTPOJIA

. Bun konTpoJs Mpumeuanue
3HAHUM
Texywuii .
Homawmnee 3a0anue (/[3) Yl 3adanue ons camocmosmenvrol pabomsi
KOHMPOJIb
KOHMPOIbHAsL paboma Texywuui Camocmosmenvhas KOHMPOIbHASL paboma Ha




(KP) KOHMPO.b NPAKMU4ecKoM 3aHAMuUU N0 3a0aAHUAM

IIpomesicymounas
9K3aMeH 80NPOCHL K IKIAMEHY
ammecmayus

(I’OpMI/IPOBaHHe M OIleHKA KOMIIeTeHIIUil B nmpouecce Oﬁy‘leHI/Iﬂ

Komnerenmusi OIIK-5: cmocoOHOCThI0 OOBEKTUBHO OIIEHUBATH PE3YJIbTAThI UCCICIOBAHUN U
pa3paboOTOK, BBHIMOTHCHHBIX JAPYTMMHU CICIHUATUCTAMH W B JAPYTHX HAyYHBIX YUPEKICHHSIX,
peanuzyemasn ¢ uacmu. yMeHUss OOBEKTUBHO OICHHBATh PE3YJIbTaThl UCCIEIOBAHUM U pa3pabOToOK,
BBINIOJTHEHHBIX APYTUMH CHELUUAINCTAMU U B Apyrux HaydHblX yupexaeHusx ®OPMUPYETCSH u
OLHEHUBAETCS Ha NeKUMOHHBIX M MPAKTUYECKUX 3aHATHSAX MO TeMaM 1-4 U caMOCTOATENIbHOM
paboTe acipaHTOB.

Komnerennus IK-2: ymeTs pazpabarbiBaTh KPUTEPUH, MOJIETH, aJITOPUTMbI U IPOrPaMMHOE
obecrieyeHre U pEIICHHs 3a7ad CHUCTEMHOIO aHajiu3a, ONTHMHU3AINHW, YIPABICHHS, MPUHSATHSI
peumieHuid 1 00paboOTKU MHPOPMALNH; peanuzyemas 6 4wacmu. yMEHUS Dpa3padaTbiBaTh KPHUTEPUH,
MOJICJIA, AJITOPUTMBI U TPOrpaMMHOE oOOecreyeHue isd PEHICeHUs 3a7ad CHUCTEMHOr0 aHau3a
OOPMUPYETCSA u OHEHUBAETCS Ha NEKIMOHHBIX M NMPAKTHYECKUX 3aHATHAX 110 Temam 1-4
Y CaMOCTOSITEJIbHOM paboTe acupaHTOB.

®OC: oueHOYHbIE CPEICTBA TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH MO TUCHUTIINHE

dDopma
Ne Ne Paznesa Kpartkoe conep:xxanue KOHTI;)().HH Conep:xaHue OLIECHOYHOT 0
3aHATHA TeMbI Pa3nesa (TeMbl . cpeacTsa
( ) A ( ) 3HAHUMI pea
CM.JIOMAIIHEE 3aJaHNE
1. 1 Beenenue B TUCIUILINH 31, KP1 ’
A e y A samanusg KP1
o o CM.JIOMAllTHEE 3aJaHne
2. 2 BaiiecoBckuii moaxo 32, KP2
X0 32, cMm. 3aganust KP2
Merozp! ouerkn CM.JIOMAIITHEE 3aaHNe
3. 3 BEPOSTHOCTHBIX 13 3, KP3 A !
o 3aganusg KP31
pacnpeneneHui
O000ménnas TuHenHas CM.JIOMAIITHEE 3aaHNe
4. 4 B J13 4, KP4 a o
MOJeIIb saganusg KP4
I/ITOFO IK3aMEH CM. HpI/IMepHBIG BOHpOCLI K
3a4eTy DK3aMEHY

DOC: oneHOYHBbIE CPEeACTBA IPOMEKYTOYHOI0 KOHTPOJIA

JlomaniHee 3aJaHue Mo pa3ejam/TeMamM

1 | OG30p MHTEpHET-pECYPCOB M AUTEPATYPHI MO aucHuIumHe. OCHOBHI MporpammupoBanus | JI3 1
Ha s3bike R. Cpena RStudio. f3bik pasmerku R Markdown mist co3nanust aHaTUTHUECKUX
OTYETOB.

2 | IlonsTie hyHKIMM MOJE3HOCTH U €€ CBA3b ¢ QyHKIMEH MOTeph. 132
AJTOpUTMBI OLIEHKH NTapaMeTpoB 0ailleCOBCKOM CEeTH JOBEpUs.

3 | MeTo/1bl MOMCKA ONTUMAJILHOTO YHCIa KOMIIOHEHT B CMECH PacIpeeIeHHUH. 133

4 | HenuHeiHbIe perpecCHOHHbIe MOJIeTd. MeTO bl peryisipu3alyi. 134

Tunosbie NpuMepsI 3aJaHNIH KOHTPOJIbHBIX PadoT
Kontpoabnasi padora Nel (KPl). AcnoumpanTy HEOOXOAMMO HAIUCaTh MPOrpamMmy,
MO3BOJISIONIYIO NTPOBOAUThH AHAIM3 CIIy4aifHOW MOJ BBIOOPKM PEAJbHOTO MaccHBa JaHHBIX. JlaHHBIE



JUIS  3aJaHusl  COJIEp’KaT BBIOOPKY pe3ydbTaTOB TECTHPOBAHMS psiia alTOPUTMOB UYHCICHHON
ONTHMHU3ALMY TapaMeTPOB MAPKOBCKUX MOJENEH pa3inyHoil cioxHocTH. Llenbio ananusa sBisieTcs
CpaBHEHHUE AITOPUTMOB ONTUMM3AIMHU 10 CPETHEMY YHUCITY UTEPALIMI 1 BPEMEHH BBIUYMCIICHUH.

Pesynbratel paboThl ohOpMIISIIOTCS B BHJIE OTYETA, BKIIIOYAIOLIETO CJIOBECHOE OIMCAHHE
UCXOJHBIX JIaHHBIX (pa3Mep BBIOOPKH, YHCIO TMEPEMEHHBIX, THUIBI TICPEMEHHBIX, HaJIUYUC
MPOMYIIEHHBIX 3HAYEHUH M T.I.), IPOrPaMMHBIA KOJ (JUCTHHI C KOMMEHTApHUSIMHU), C MOMOILBIO
KOTOPOTO MPOBOJIUIICS aHAIH3, 4 TAK)KE TIOTYyYCHHBIC PE3YyIbTaThl paCYETOB, TPAUKH U BBIBOIBI.

Kountpoabnasi padora Ne2 (KP2). AcnoumpadnTy HEOOXOAMMO HAIKMCAaTh IPOrpammy,
MTO3BOJISIFOIIYIO CTPOUTH KIACCH(PUKATOP COCTOSHUS IMOJIb30BaTelsi cMapTdoHa («WISKUT», «CTOUTY,
«CUTUTY, «UAET», «IIOJHUMACTCS T10 JIECTHULIE» HIIA «CIYCKAETCS MO JIECTHUIIE») C UCIOIb30BaHUEM
pe3yabTaTOB U3MEPEHUM, TOJIYYCHHBIX C TOMOIIBIO JATYMKA YCKOPEHHUS, U IPYTUX XapaKTEPUCTUK.

Pesynbratel paboThl ohOpMIISIIOTCS B BHJE OTYETA, BKIIIOYAIOLIETO CJIOBECHOE OIMCAHHE
UCXOJHBIX JIaHHBIX (pa3Mep BBIOOPKH, YHCIO T[EPEMEHHBIX, THUIBI TIEPEMEHHBIX, HAJTUYHC
MPOMYIIEHHBIX 3HAYEHUH U T.N.), MPOrPaMMHBIN KON (JIUCTUHT C KOMMEHTapHsIMH), a TaKkxke
MOJTyYEHHBIC PE3YJIbTaThl PaCYETOB, IPAUKH U BHIBOIBI.

Kontpoasnast padora Ne3 (KP3). Ctynenty HeoOX0AUMO HamucaTh Ha si3bIke R mporpammy,
MTO3BOJIAIONIYIO KJIACCH(PHUIMPOBATh TEKCTOBBbIC cooOmeHus (SMS) kak «cmam» WM «HE CIIaMm» C
MCIOJIb30BaHWEM HAaUBHOTrO OaiiecoBcKOro kiaccudukaropa. s odyuenus kinaccuduxaTopa cieayer
WCIIOJIb30BaTh IMPEIOCTABICHHBIC IIPEroaBaTelieM JaHHbIe (HAO0Op MAapKUPOBAHHBIX TEKCTOBBIX
coobmieHui, npencraBieHHbIX B RDA-daiine) u R-maker tm, mo3BOISIONIETO BBIMOJHATh aHAIHU3
TEKCTOB.

Pesynbratel paboThl ohOpMIISIIOTCS B BHJE OTYETA, BKIIIOYAIOLIETO CJIOBECHOE OIMMCAHHE
WCXOJHBIX JAHHBIX (pa3Mep BHIOOPKH COOOIIECHUH, pa3Mep clioBapsi, HanboJiee 4aCcTO BCTPEUAIOIINECS
CJIOBA WJIM 3HAKU JIJISl PA3IMYHBIX TUIIOB COOOILIEHUI M UX OTHOCUTEIbHBIE YACTOTHl BOSHUKHOBEHHUS B
oOyuaromieii BEIOOpPKE), MPOrpaMMHBIN KOJ (JIMCTHHI ¢ KOMMEHTapHsMH), C IOMOIIBI KOTOPOIO
MIPOBOAMIIUCH PAcU&Thl TAOIUIl BEPOSTHOCTEH, a TAKXKE MOTy4YEeHHBIC PE3YNIbTaThl pacYéTOB (MTOTOBBIC
TaOJIUIIBI B OTACIBHBIX TEKCTOBBIX (paiinax), rpad)uKu U BBIBOIBL.

Kontpoabnasi padora Ned (KP 4). Acnupanty HeoOXOAMMO HamucaTh Ha s3bIKe R
MPOrpaMMy, MO3BOJISIONIYIO KJIACCU(UIIMPOBATh HACTOAIIUE M MOAAETbHbIC JEHEKHBIE OaHKHOTHI IO
UX TIPU3HAKOBOMY IIPEJCTABJICHUIO, MCIONb3Yysl OalecOBCKUN KilacCU(UKATOp, HACTPOEHHBIA ¢
UCIOJIb30BaHWEM OLIEHKH TMapaMeTpoB CMECH HOPMAalbHBIX pacipeneieHuii. B kauecTBe BBIOOpKH
MPENECHTOB CIIEIYeT MCIOJIb30BaTh MPEJAOCTaBIEHHbBIE MpernoaBareyeM JaHHble (PpeiiM NTaHHBIX,
npencraBieHHbd B RDA-daiine).

Pesynbrarter paboTel oQopMIISIIOTCS B BHUZIE OTYETA, BKIIOYAIONIETO CIIOBECHOE OIHCAHHUE
UCXOJHBIX JIaHHBIX (pa3Mep BBIOOPKH, YHCIO TMEPEMEHHBIX, THIBl TEPEMEHHBIX, HaJIu4ne
MPOMYIIEHHBIX 3HAYEHUW W T.IM), MPOTPAMMHBIN KOJ (JUCTHHT C KOMMEHTApUSIMH), C TOMOIIBIO
KOTOPOTO MPOBOJIUIUCH PACUEThI, @ TAK)KE MOJYUCHHBIE PE3YNIbTaThl pacuéToB, rpaUKu U BHIBOIBI.

Bonpocs! k 3k3aMeHy (IpuMepHbIE)

1. Onpenenenue mKaabl U3MEPEHUS TEPEMEHHOM.

2. OmpeneneHne Kiacca 3aJadll pacro3HaBaHUs 00pa30B, 00BEKTa paCcIO3HABAHMS, IPOCTPAHCTBA
IIPU3HAKOB.

3. IIpoBeneHne pa3BeOYHOTO aHANM3a BHIOOPKU AHHBIX C MCIOJIh30BaHWEM (DYHKIMHA U rpadukoB
MS Excel.

4. Tloctpoenune rpadukoB ¢yHkiuid. M3yuenue cnpaBku mo o¢yskiuu plot (). M3menenue
otopmiieHns rpadukoB (OAMUCH Oceil, BUI TOYKH JaHHBIX, COSTUHUTEIbHBIC IMHUH U T.II).

5. Tloctpoenue Habopa AIUYHBIX IPaUKOB 3aBUCUMOCTH XapaKTEPUCTHUK MEPEMEHHON OT ypOoBHEN
¢dakrtopa. IlocTpoeHue rucrorpaMm BBIOOPOUYHBIX pACIpEIeIEHUl YHCIOBBIX IEPEMEHHBIX C
nomoIpio GyHKImH hist().

6. Ompenenenne ypoBHEH QaxkTopa, JEeMOHCTPHUPYIOIIUX SKCTpeMalbHblEe 3HAUCHUS 3aBUCUMOMN
MEPEMEHHOM.

7. 3anmava Ha MpUMEHEHHE TeopeMbl baiieca: oleHKa BEpOSTHOCTH HaJTM4Ms 3a00JI€BaHusl.
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8. Kraccudukanus mnonBuAOB IBETOB HpHCAa C IOMOIIbIO 0alleCOBCKOTO KiaccupukaTopa B
IPEIIOI0KEHNN 0 HOPMaJIbHOM paclpesielieHnu (IByMEpHBIH ciiydaid, TpH Kiacca).

9. Knaccudukanus Buaa anmeHANIATA ¢ TOMOIIBI0 HAMBHOTO KJIACCU(DUKATOPA.

10. ITocTpoeHue CTPYKTYpbI CETH AOBEpUs AJIS OLEHKU PAaCHpeleseHHUs] BEPOATHOCTH Ui 3aJaHHBIX
MIEPEMEHHBIX.

11. I'enepanus 3amIyMJIEHHBIX JIQHHBIX, IOJUUHSIOIIMXCS ONPEAENEHHON MOJIMHOMHUAIBHOM
3aBucuMocTH. [TocTpoeHre MOTMHOMHUATEHON PErPECCUOHHON MOAETIH.

12. Onenka omuOOK MOJMHOMHUAIBHONW PErPECCHU U BbISIBIICHHE 3aBUCUMOCTH OLIMOKU IpecKa3aHus
OT CTETICHH aIPOKCUMHPYIOLIETO MOJINHOMA.

13. Hemapamerpuueckoe OLIEHHBAaHUE IUIOTHOCTU PACHpPEAENICHMs 10 33JaHHOW BBIOOPKE METOJI0M
THCTOTPAMMBI.

14. HenmapameTpuueckoe OLEHMBAaHUE IUIOTHOCTH pACHpEeleseHusl 10 3aJaHHOM BBIOOpKE C
IPUMEHEHHEM T'ayCCOBCKON spoBoi GpyHKuuu. OnpeneneHue Haunydied BeTMYiHbI OKHa h.

15. HemapameTrpuueckoe OLleHUBaHHE PErPECCUH C IPUMEHEHNEM rayCCOBCKOM sIpOBOM (PyHKIMH.
16. IIporpammHuas peanuzanusi (pyHKIUH OLIEHKA METPHUK DPa3N4Hus OOBEKTOB: MaHXITTEHCKOTO,
€BKJIMJI0BA, X3MMUHIa, MUHKOBCKOTO.

17. PacuéT OIlEHOK CMEIICHUS M JUCIEPCHH MapaMeTpoB HOpMaibHOro pacmpeaeicuus Jackknife-
METOIOM.

18. Peanmzanusi KOMIIOHEHTHOTO Kiaccu(pUKaTopa.

19. Peanmzanuss npocreliniell peKOMEHAATENbHOM CHUCTEMbl, OCHOBAaHHOW Ha  BBIUMCIICHUU
koddunmenTa koppemsiuuu [lupcona.

20. IIpumeHeHHe peKOMEH/IaTeNIbHOW CUCTEMBI B 3ajjaue aBTOMATUYECKOIN peKoMeHaauuu GUIbMOB.

5.YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Ocnognan numepamypa

1. Kypasckuii, JI.C. KomnbroTepHOoe MOAEIMPOBAHME M aHAIM3 JAHHBIX : KOHCHEKTHI JIEKIMH U
ynpaxknenus / JI.C. Kypasckuii, C.H. bapanos. — Mocksa : PYCABUA, 2012. —218 c. — * ; **.

2. Jlenckwmii A.E. MaremaTideckne METObI pacrio3HaBaHUS 00pa3oB [DIEKTPOHHBIN pecypc] : Kype
nexuuii / A.E. Jlenckuii, A.I'. bponeBuu. — Taranpor : U3a-s8o TTU IODY, 2009. — 155 ¢. — *. — URL:
http://lepskiy.ucoz.com/lect_Lepskiy Bronevich_pass.pdf

(mata oopamienus: 11.08.2016).

Jononnumenvnuas numepamypa
1. Bomommwmn, ['.SI. Metoasl pacmno3HaBaHus 00pazoB : KoHcmekT jekiuit / .5, Bomommn —
Bnamusocrok : Jlanenayka, 2000. — 77 ¢. — * ; **. — URL: http://abc.vvsu.ru/Books/Metody r (nara
obparmienus: 31.08.2016).
2. Kypasckwmii, JI.C. HoBblii momxoa K TOCTPOCHUIO HHTEIICKTYAIBHBIX W KOMIIETEHTHOCTHBIX
tectoB [DnektponHblit pecypce] / JI.C. Kypasckuii, I1.A. Mapmaniok, B.M. Anxumos, I'.A. KOpseB //
MonenupoBanne W aHanm3 JjgaHHeix. — 2013, — Ne 1. — C. 4-28. — *** _— URL:
http://psyjournals.ru/mad/2013/n1/66723.shtml (nara ooparmienus 31.08.2016).
3. Harnagnas cratucruka. Mcnmomssyem R! / A.B. lllunynos, E.M. bangun, I[1.A. Bonkosa, A.U.
Kopo6eitnukos, C.A. Hazaposa, C.B. Ilerpos, B.I'. Cydusnos. — Mocksa : JIMK Ilpecc, 2014. — 298
C.
4. Domingos, P. A Few Useful Things to Know about Machine Learning [Dnexrponnsiii pecypce] //
Communications of the ACM. - 2012. — Ne 55 (10). — P. 78-87. — *** — URL:
http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=82151052&lang=ru&site=ehost-
live (nara ooparmenus 31.08.2016).
5. Continuous plane detection in point-cloud data based on 3D Hough Transform [Dnexrponubrii
pecypc] / R. Hulik, M. Spanel, P. Smrz, Z. Materna // Journal of Visual Communication & Image
Representation. — 2014. — Ne 25 (1). — P. 86-97.
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6. Viola, P. Rapid object detection using a boosted cascade of simple features / P. Viola, M. Jones //

Proc. IEEE Conf. Computer Vision and Pattern Recognition. — 2001. — Vol. 1. — P. 511-518.
Humepuem-pecypcol

1. Awnamus JTAHHBIX B R [DneKTpoHHBIN pecypc]. — URL:

http://www.inp.nsk.su/~baldin/DataAnalysis/index.html (marta oopamenwus: 21.08.2016).

2. Bgeaenume B R — cucremy CTaTHCTHYECKOTO aHajaW3a JaHHBIX [DiaekTpoHHBI pecypc]. — URL:

http://mpoctok.narod.ru/r/intro.htm (marta oopamenus: 21.08.2015).

3. Hukonenko C.M. Mammnnoe obOyuenue [DaekTponHbiii pecype] // Computer Science kimy6. —

URL.: http://logic.pdmi.ras.ru/csclub/courses/kazan/machinelearning (narta o6paimenus: 21.08.2016).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHUIIJINHBI

st obecrieueHUsT WHTEPAKTHBHBIX METOJOB OOYUYEHUS JUIS TPOBEACHUS MPAKTUICCKUX
3aHATUH — KOMIIBIOTEPBI C JIOCTYIIOM B ceThb MHTepHeT u 00pa3oBaTelbHYIO CETh By3a C
YCTaHOBJICHHBIM IIPOTPAMMHBIM 00CCIICYCHUEM:

e Penakrop MynbTHMEAUHHBIX Tpe3eHTarmii MS Power Point 2007.
Texcrosslii pegakrop MS Word 2007.
Tabmuunslii pexakrop MS Excel 2007.
WuTepnperarop s3bIka mporpaMmMupoBanus R nocienHeii Bepcuu.
Cpena pa3paboTku npuioxeHu s ananu3a ganHbix RStudio IDE nocnenneii Bepcuu.

NCIIOJIHUTEJIN (pa3paboTanKu IpOTrpaMMBl):
Mapmauiok [TaBes AnexkceeBHY, KaHUIAT TEXHUYECKUX HAYK, TOLEHT
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