o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

B.M. I'oBopyH

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
MopnenupoBaHue U aHaJIU3 JaHHbBIX
buorexnomorus

npo¢uib NOArOTOBKHU: CucreMHas U CHHTETHUYECKast OMOJIOTHS

Kypc:
KBaJIU(PUKALMSA:

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kadeapa CUCTEMHON M CHHTETHYECKOW OHOIOTHn
4

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

7 (ocennuii) - 3auet

8 (Becennnii) - uddeperurpoBanHblii 3aueT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

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

[Iporpammy cocTaBui: B.M. T'oBopyH, n1-p 6uon. Hayk, nmpodeccop

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapa CUCTEMHOM U cHHTeTHIeckoi ononoruu 11.04.2024



AHHOTANMA

JluCUMIUIMHA HANpaBieHa Ha MPEJOCTABICHHE YYAIUMCS [EIIOCTHOTO MOHUMAHUSI COBPEMEHHBIX METOIOB U
MHCTPYMEHTOB aHajM3a OKCIIEPUMEHTAJBHBIX PE3YJIbTaToB, C OCOOBIM AaKLEHTOM Ha CTAaTUCTUYECKOE H
OaiiecoBckoe MozaenupoBanue. Kypc HaleneH Ha pa3BUTHE KPHUTUYECKOTO MBIINUICHUS W HABBIKOB PEIICHHS
CIIOKHBIX aHAJUTUYCCKUX 3324, KOTOpbIe HEOOX0MuMbI Aiist 3PPeKTUBHON pabOThI ¢ SKCIEPUMEHTATLHBIMHU
JaHHBIMH U CIO)KHBIMU Ha0OpaMH JaHHBIX B PA3IMYHBIX 00IaCTIX HAYKH.

1. leau u 3apauu

Meap AUCUMNIMHBI

- SBISIETCS TMONYYEHHE CTYAEHTaMH IEJIOCTHOTO IMPENCTABICHUS O METOIAaX COBPEMEHHOIO aHajau3a
IKCIIEPUMEHTAJIbHBIX PE3YJIBTATOB.

3agaum AUCHUILIMHBI
- OBJIa/IeTh 0a30BBIMU HaBBIKAMH NPOIPaAMMHUPOBAHUS HA sI3bIKE R 11 cratuctuueckoit o0paboTku u
BU3yaJIN3aIllH JaHHbBIX;
- OCBOUTH OalECOBCKHMIA IMOJAXOX B aHaIW3e MAaHHBIX, BKJIIOYas MOHMMaHue ero ¢uiocopun u
TEXHUUYECKUX aCIIEKTOB;
- O3HAaKOMHUTBHCSI C COBPEMEHHBIMH 0ale€COBCKMMH TOIXOAAMH UM METOJaMU COMIUIMPOBAHUS
BEPOSATHOCTHOT'O MIPOCTPAHCTBA;
- paccMOTpPETh MOIXOAbI K OOHAPYKEHUIO 3aBUCHMOCTEI B OMUKCHBIX JJAHHBIX M BO3MOYKHBIC TIPHYHHEI
JIOKHBIX 3aBHCHUMOCTEIH;
- Hay4YHThCS TIPUMEHHUTH NpeoOpa3oBaHUsl JaHHBIX JUIsI  OOpPBHOBI
OKCIIEPUMEHTAIBHBIX JAHHBIX.

C KOMIIO3MIIMOHHOCTBIO B

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbI €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE

MOCJICACTBHS BO3MOXXHBIX BApHAHTOB PCIICHUA 3a1a9U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOIbl U IPUKIIAJHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  Hay4yHbIX  33Ja4 B

TpeboBanusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNbHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

IK-1.1 Bnageer (QyHIameHTanpHBIMH  MOHSITHIMH,

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

3aKOHaMHM ¥ TEOPUSIMHU COBPEMEHHON (PU3UKU M OHOJIOTHH

[MK-1.2 Mmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

I[IK-1.3 Bnmageer wMeTomamMu HaOIIOACHHS, OIMCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu
OMOJIOTHYECKNX OOBEKTOB

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX




[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpEeNICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIUHBI

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0KAa3aTeNIbCTBA, HAYYHbIE MPOOIEMBI M HX
pelieHus] SCHO M TOYHO B TEPMUHAX, MOHITHBIX JUIA
mpoheCCUOHAIBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHana3oHbl pabounx
apaMeTpoOB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUOMMKEHHBIX AHATUTHUYECKHUX
METO/IOB BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPEIIHOCTH  WU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATE!
- TEOPHIO BEPOSITHOCTEH;
- SI3BIK R;
- OCHOBBI OMOCTaTUCTUKH.
YMETb:

- HCIIOJIB30BATh CTATUCTUYCCKHUC MHCTPYMCHTBI UM AHAJIM3UPOBATH PE3YJILTATHL 3KCHepHM6HTaHLHOﬁ

JeATCIbHOCTH B JKUBBIX CHCTEMaXx.
BJIAJIETh:

- NOJYYCHHBIC 3HAHUA W YMCHHUA NOJDKHBI OBITH HCHOJB30BaHbI AJI1 TIOCTPOCHUA PacCuCTOB I

OMOMETUITMHCKHUX TPOJYKTOB.

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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 Teopust BeposiTHOCTEN U1 TPAKTUKOB. 6 2

2 Hacrpoiika cpenpl. 6 2

3 CrarucTuka ams IpaKTHKH. 6 2

4 I'enepauus gaHHBIX M [IPOBEACHUE 4 )

CTaTUCTHYECKOTO aHAJIM3a.
5 BaiiecoBckmii MOmXo B aHAJIN3€ JaHHBIX. 4 2




6 Jlunelinple Mogenu. 4 5

7 AHanus 3aBUCUMOCTEH. 2 8
Co3naHue JaHHBIX U BOCIIPOU3BEACHUE

8 KJIACCHYECKUX UCTOYHUKOB apTe(aKTHBIX 4 8
3aBUCUMOCTEM.

9 Ilomck  HamEeXKHBIX  accolMalliid B 3 ]
OMUKCHBIX JaHHBIX.

10 Buzyanuzanus, aHau3 4 6
Qg QepeHIanbHON TPeACTABICHHOCTH.

11 [Ipeobpazosanus CLR, ILR, ALR. 5 8
Co3manne W aHaIW3 KOMIIO3UIIMOHHBIE

12 |maHHBIE TIPW TMOMOIIW MPEoOpa3OBaHHM 4 8
CLR.

13 Merton KOH(bO.pN.IHOFO HpeJcKa3aHusl 4 ]
(conformal prediction).
[Ipumenenue OONBIINX  SI3BIKOBBIX

14 |momenme#t i aHann3a OHONOTMYECKUX 4 6
JAHHBIX.

Hroro wacos 60 75

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 7 (OceHHmii)
1. Teopust BeposTHOCTEN IJI TPAKTHUKOB.

Teopust BEpOSITHOCTEH 11 IPAaKTUKOB. UTO moHamoOuTcst B HayqHOH >ku3HU. CirydaiiHble COOBITHSI,
ClIy4ailHble BEJIMYNHBI, UX CBOKMCTBA U ONEpaIiy HAJl HUMHU.

2. Hacrpoiika cpenbl.

Hacrpotika cpenpl. Cunatakcuc R s HaunHaronux. OCHOBHBIC CITIOCOOBI BU3yalu3alliy JaHHBIX B R
3. CrarucTuka s IpaKTHKY.

CrarucTuka s npaktuku. [lapameTpudeckuii 1 HerapaMeTpUdeCKIe METOTBI.

4. T'eHepanysi JTaHHBIX U IPOBEJICHUE CTATUCTUYECKOIO aHaJIK3a.

I'enepanus naHHBIX U MPOBEJACHUE CTATUCTUYECKOTO aHAIN3a, CPABHEHUE MOITHOCTH t-test-a u TecTa
Manna-YutHn.

5. bailiecoBCKHM MTOAXO] B aHAJIN3€ JaHHBIX.

MogenupoBanue JaHHBIX C JIMHEHHON 3aBUCHMOCTBIO, aHAIM3 METOJAOM HAMMEHBIIUX KBaJIpaToB.
Coznanue mporpamMMBI JTsl BOCTIPOW3BEACHMS mapajgokca MoHTr Xoia.

6. JImneltHBIC MOICIIH.

Eme pa3 o nmuuelinbix Mozensx. baiiecoBckuil aHamm3 Kak crioco0 OIEHKH YBEPEHHOCTH B OIICHKAX.
Peananus brute-force nonxon mist baliecoBCcKkoro JIMHENHOro aHalIn3a.




Cemecrtp: 8 (Becennuit)
7. AHanu3 3aBUCHUMOCTEN.
Kak He oOManyTh cebs nipu aHanu3se 3aBucumocteii. Confounding, Collider u M- Bias.
8. Co3nanue JaHHBIX U BOCIPOU3BEACHUE KJIACCUYECKUX UCTOYHNKOB apTe(haKkTHBIX 3aBUCHUMOCTEIA.
HNudopmanmonnsie kputepuu cpaHenus mojeneii: BIC u AIC. CpaBHeHue Mojieneld Ha MpaKkTHKe.
9. Ilonck HaEKHBIX ACCOIMAINNA B OMUKCHBIX TaHHBIX.

[Tonck HamexHBIX accolMaluid B OMMKCHBIX JaHHbBIX. ba3zoBble npuHuunbl. [lonck HaaeKHBIX
accolnuanuii B OMUKCHBIX TaHHBIX. COBPEMEHHBIE METOJIBI B TIPAKTHKE.

10. Buzyanuzauus, ananu3 auddepeHnnanbHol MpecTaBIeHHOCTH.

Busyanuzanus, ananmus auddepeHunansHOR mpeacTaBieHHOCTH. AHanu3 auddepeHunanbHOM
IIPECTABICHHOCTH, ITpofoikeHne. CeTeBol aHaus.

11. ITpeobpazosanust CLR, ILR, ALR.

[IpeobpazoBanne MaHHBIX st OOPHOBI ¢ WX KOMIIO3UIMOHHOCTHIO. [IpeoOpazoBanms CLR, ILR,
ALR.

12. Co3panue u aHaan3 KOMIIO3UIMOHHBIE JaHHBIE TPU oMol npeodpazoBanuii CLR.

Co3maHne W aHaNIM3 KOMIIO3WLMOHHBIE JaHHBbIE NpuU momoiu mnpeodpazoBanuii CLR. Metoasl.
Perynspuble BbipaxeHus. MacchiBbl JaHHbIX. AHAIU3 JAHHBIX.

13. Meton xonhopmHoro npenckazanus (conformal prediction).

OtreHka ypoBHSI HEOIPEACICHHOCTH B MOJEISX MAIIMHHOTO OOyYeHHs MPU TOMOIIN KOH(POPMHOTO
npenckazanus. llpaktuueckas peanmsanus Merona KoH(opmHoro mpesnckaszanusi (conformal
prediction).

14. HpI/IMeHGHI/Ie OOJIBIINX SI3BIKOBBIX MO,I[eJ'IeI\/’I JUIA aHaJIn3a OHOJIOTHYECKUX JaHHBIX.

[MpumMeHeHre OONBIINX SI3BIKOBBIX MOJIENEH Il aHainM3a OMONOTMYECKUX JaHHBIX. Teopust u
npakTuka. [ eHepaTuBHBIEC S3BIKOBBIC MOJCIN U UX IPUMEHEHHUE. AHAJIOTUN MEXy OHOITOIMMepaMu
Y TIPUBBIYHBIMU TEKCTAMU, KOTOPBIC TIO3BOJISIFOT IPUMEHSTH S3bIKOBBIE MoJienn K Oenkam u JIHK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHbIe ayTUTOPUH, OCHAIICHHBIC MYJIFTUMEIUHHBIM 000pyAOBaHUEM (IKpaH, IPOECKT, ayIuo 1
BHJIeOanaparypa, HoyrOyk ¢ TOJKIItoueHHueM K ceTu « THTepHeT», MUKpOQOHBI).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



JUTeparypa npenocrasicHa 6a30Boi kadeapoit

McElreath, Richard. Statistical rethinking: A Bayesian course with examples in R and Stan. Chapman
and Hall/CRC, 2018.

MeTtoauueckoe nocoboue k mxosie NGS2015 (A.H. Manonos, A.B. Taxt, A.C. [Tonenko, b.A.
Komapckuii, T.W. Illamkora, O.E. I'mymenko, A.B. Kansiruna, /[.I. AnekceeB)

Tpodumona, E. A. Kucnsik, H. B. ['nnes, /1. B. Teopus BeposiTHOCTEH 1 MareMaTuiecKasi CTaTUCTHKA :
yueOHOe ocobue

3onoraprok A.B. A3k u cpena nporpammupoBanus R: yue6. [Tocobue

JlononHuTenbHAs TUTEpaTypa
JUTeparypa npenocrasicHa 6a30Boi kadeapoit

[Terpu A., C26un K., Harmsanas meaunmackas craructuka ISBN 978-5-9704-3373-7

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jnst qactu 3ansituii motpedyercs SHAeKC TeneMocT. SIHAeKC TUCK sl TOCTyIa K MaTepraliaM Kypca.
[IpuBercTBYyeTCS HaJMUME BO BPEeMs 3aHATHI cMapT(OHOB/HOYTOYKOB AJIsl y4acTUsl B MHTEPAKTHBHBIX
YIPaXHEHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0IUMOE BpeMsl Il padOThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:
— TmpopaboTKy yueOHOro Marepuaa (110 KOHCIIEKTaM JISKIWA, y9eOHO! U Hay9IHOH JInTeparype);

— MOJITOTOBKY ~ OTBETOB HA BOIPOCH, NPEAHA3HAUYCHHBIE JUISI CaMOCTOATEIBHOTO W3y4YEHUS,
JI0Ka3aTeJIbCTBO OTAEJbHBIX YTBEPKIACHUN, CBOMCTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa CHCTEMHON U CHHTETUIECKON OMOIOTHH

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: B.M. T'oBopyH, n-p 6uon. Hayk, nmpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-2 CniocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIOas
TpeboBaHusg HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30macHOCTH

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DU3UKHU U OUOIIOTHH

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

I[IK-1.3 Bmageer wMeTomamMu HaOTIOAEHHS, OIMCAHUSA,
UJCHTU(DUKAIUH u Hay4HOM Kiaccuukanuu
OHOIIOTHMYECKHUX 00BEKTOB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIC OLIEHKH T10 MOPSIIKY BETUIHHBI

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHITHBIX JUIA
mpoheCCUOHANBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHara3oHbl pabounx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 Ymeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0beMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPEIIHOCTH  WU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIIEACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei




2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare u3ydeHus AUCIUIUIMHBL «MoJIeTMpOBaHKE U aHAN3 TaHHBIX» 00YYaOIUICs JOKEH:

3HATb:

- TEOPHUIO BEPOSTHOCTEN;
- 3bIK R;
- OCHOBBI OMOCTATUCTUKH.

yMeTh:

- HCIIOJIB30BaTh CTATUCTUYUCCKUC HMHCTPYMCHTHI U AHAJIU3UPOBATH PC3YIILTAThI 3KCH6pPIMeHTaJ'ILHOﬁ
JCATCIIBHOCTHU B JKUBBIX CUCTEMAX.

BJIA1€Th:

- TIONYYCHHbIC 3HAHUS W YMEHHS JIOJDKHBI OBITh HCIIONB30BAHBI JUISI TOCTPOSHHUS PAacYCTOB IS
OMOMEINIIMHCKUX MTPOAYKTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. Kakue metons! co3nanus JaHHBIX BbI 3HaeTe?

. Kakue apredakTabie 3aBUCUMOCTH MOTYT BO3HUKATh IPY aHAJIM3€ JaHHBIX ?
. B uem cyts nndopmanuonnsix kpurepues BIC u AIC?

. Kak cpaBHuBaTh Monenu ¢ ucnons3zoBanueM kputepres BIC u AIC?

1
2
3
4
5. Kakue mMeToapl HOMCKa accolMalnii B OMUKCHBIX JaHHBIX SIBIISIIOTCSI HAOOJIee HaIeKHBIMU?
6. B uem 3akiouaercs aHanu3 1udGepeHIuaIbHON MPEeICTaBICHHOCTH?

7. Kakue coBpeMeHHBIE METO/IbI MCIIOIB3YIOTCS ISl aHAIN3a OMUKCHBIX TaHHBIX ?

8. UTo Takoe KOMITO3UIIMOHHBIE TaHHBIE U KaK C HUMH paboTaTh?

9. B uem cyTs npeobpazoBanuii CLR, ILR u ALR?

10. Kak npoBecTn aHann3 KOMIO3ULMOHHBIX JaHHBIX ¢ ucnonb3oBanueM CLR-npeobpazoBanuii?

11. Kakue MeTogsl OLEHKM YPOBHS HEONPEACICHHOCTH B MOJENSAX MAIIMHHOTO OOYyYeHUs
CyLIECTBYIOT?

12. Yro Takoe MeTo KOH(DOPMHOTO MPEICKa3aHus M KaK ero MCI0b30BaTh Ha MPAKTHKE?

13. Kak npuMeHstoTcst O0JIbIINE SI3BIKOBBIE MOJIENN JIJISl aHAJ M3 OUOJIOTHYECKUX JJAHHBIX ?

14. Kakue 3a1aun pemiaroTcs Mpy MOMOIIU CETEBOTO aHaIu3a’?

15. Kak Bu3yanu3upoBaTh JaHHbIE OMUKCHOTO aHajn3a?

16. Kakue mpobnemMbl MOTYT BO3HUKATh IIPY ITPEOOpa30BAHNM IAHHBIX U KaK UX pearh?

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

TunoBsie BOIIPOCHI JId 3a4€Ta

1. O6BsicHUTE OCHOBHBIE 3312491 TEOPUU BEPOSITHOCTEH U UX IPUMEHEHUE B HAYYHBIX UCCIICAOBAHMSIX.
2. Onumure mpouecc HaCTPOWKM BBIYMCIMTEIBHON cpeabl Aisi pabotel ¢ si3pikoM R. Kakume marm
HEOOXOIMMO BBHITIONHUTH JIJISl HA49aIbHON HACTPOUKH?

3. Kakue cuHTakcuueckue 0COOEHHOCTH SI3bIKa MPOrpaMMUpoBaHus R sABis0TCS Hanbosee BayKHBIMU
i HaunHaomux? [puBeanre npumepsl.

4. Kakue cymecTBYIOT OCHOBHBIE METO/ABI BU3yAJIM3allMM JaHHBIX B R M KakoBBI UX IMPEUMYILECTBA U
HenocTaTku?

5. OObscHUTE pa3muyusg MeXAy [apaMeTPUUECKUMH U  HEmapaMeTpUYeCKHMMH METOAaMH
CTaTHCTUYECKOro aHanu3a. [IpuBeauTe npuMepsl IPUMEHEHHS KaKOTO U3 HUX.

6. Onumure mpouecc reHepalud AaHHBIX U CTaTHCTUYECKOrO aHajiu3a M NPOBEIUTE CpaBHEHHE
MOIIIHOCTH t-TecTa U TecTa MaHHa- YUTHU.

7. B 4yem 3akiouaroTCsi OCHOBHBIC TPUHIIMIIBI 0aileCOBCKOTO MOAXOAa K aHanm3y JaHHbIX? Kaxue
MPEUMYIIECTBA OH UMEET Mepe]l YACTOTHBIM MOIX0J0M?



8. OObsicHUTE METOJ HAaWMEHBIIUX KBAJIPAaTOB JUIsI MOJACIMPOBAHUS JAaHHBIX C JIMHEHHOU
3aBUCUMOCTBI0. KakoBBI OCHOBHEIE HTANbI 3TOr0 MeToxa?

9. HpI/IBe,Z[I/ITe npuMep pcajamn3anuu Iapajokca Moutun Xomia B R um o0wbscHUTE TCOPCTUYICCKHUC
ACIICKTBI 9TOT'O ITapagoKca.

10. B dyem 3akmoyaercs TpHMEHEHHE OalleCOBCKOTO aHaM3a JJIi OIEHKH YBEPEHHOCTH B
CTaTUCTHUYECKUX olleHKax? Kakue momxonpl MCMONb3yITCs Ui peanm3anuu brute-force anammsa B
0aiieCOBCKUX MOJIEIAX?

11. O6bsicaure monstue confounding, collider u M-bias. Kak oHH MOTyT BIMSTH Ha Pe3yNbTaThl
aHaJlu3a JaHHBIX?

12. KakoBbl OCHOBHBIE ONIMOKH, KOTOPbIE MOTYT BO3HHMKAThH NP aHAU3€ 3aBHCUMOCTEH B JaHHBIX?
Kak ux nzbexarp?

13. Kakue MeTonpl BU3yajdH3aluy JaHHBIX Hanbosee d(pPEKTUBHBI IS BBISBICHUS 3aBUCHMOCTEH U
apTeakToB B JIAHHBIX?

14. OObsicHUTE POJIb U MPUMEHEHUE JTMHEWHBIX MOJIENiel B aHaju3e JaHHbIX. Kakue anbrepHaTHBHbBIC
METO/IBI CyIECTBYIOT?

15. Kakoe 3HaueHWe wuMeeT O0alleCOBCKMH TMOAXOA B MOJCIHPOBAHWM JaHHBIX C Y4YETOM
HEONPEEIeHHOCTH?

Tumnossie Bonpock! Juist UG GepEeHITUIPOBAHHOTO 3a4eTa

> [uma:
Cemecrtp: 8 (Becennuit)

. Kakue metonpl co3nanus JaHHBIX Bbl 3HaeTe?

. Kakue apredaxtHble 3aBUCUMOCTH MOT'YT BO3HHUKATh IIPU aHAIN3€ JaHHBIX?

. B uem cyts nadopmarmonnsix kpurepues BIC u AIC?

. Kak cpaBHuBaths Monenu ¢ ucnoiaszoBanuem kpurepueB BIC u AIC?

. Kakue metozpl morcka acconmanuii B OMUKCHBIX IaHHBIX SIBISIOTCS HanOosee HaAeKHBIMU?
. B uem 3akmouaercs ananus auddepeHnranbHON IpeICTaBIeHHOCTH?

. Kakue coBpeMeHHbIE METOIbI HCHIOMNB3YIOTCS JUIS aHATIM3a OMUKCHBIXTaHHBIX ?

0 3 O LK AW

. UTo Takoe KOMITO3MLIMOHHBIE TaHHBIE M KaK C HUMH PaboTaTh?

9. B uem cyTh npeobpazoBanmii CLR, ILR n ALR?

10. Kak npoBecTr aHanmm3 KOMIO3UIIMOHHBIX TaHHBIX ¢ ucrnonb3oBanuem CLR-nmpeobpazoanuii?

11. Kakue ™MeTompl OIEHKM YPOBHS HEONPENEIEHHOCTH B MOJENSAX MAIIMHHOTO OOyuYeHHs
CYIIECTBYIOT?

12. Yro Takoe MeTox KOH(GOPMHOIO MPEACKA3aHUs M KaK €ro HCIIONb30BaTh Ha MIPAKTUKE?

13. Kak npumenstoTcs: 60JIbLINE S3bIKOBbIE MOJEIH 7Sl aHaIu3a OMOJIOTHYECKUX JaHHbBIX?

14. Kakue 3amauu pemaroTcs Ipu MOMOIIH CETEBOr0 aHajau3a?

15. Kak Bu3yanu3upoBaTh JaHHbIE OMHUKCHOTO aHaJIn3a?

16. Kakue mpobremMbl MOTYT BO3HUKATh NP IPe0Opa30BAHNU JaHHBIX M KaK UX perarb?

4. IlepeueHb TUMOBBIX (PUMEPHBIX) BOMPOCOB M TE€M ISl TPOBEICHHS MMPOMEXYTOUHON aTTeCTaIlNH
oOydJaromuxcs

Tunossie BOIIPOCHI AJIA 3a4CTa

1. OOBsicHATE OCHOBHBIE 33/1a41 TEOPUU BEPOSITHOCTEH U MX TIPUMEHEHUE B HAYYHBIX UCCIICTOBAHHMSIX.
2. Onumwure Mporecc HACTPOWKH BBIYHCIMTEIBHON cpeabl Ais paboThl ¢ s3bikoM R. Kakue miarm
HEOOXOUMO BBITTOIHUTE IS HA4aTbHOW HACTPOUKH?

3. Kakue cuHTakcnyeckne 0COOSHHOCTH sI3bIKA MPOrPaMMHUPOBaHUS R SIBISIOTCS Hanbolee BaXKHBIMU
it HaunHaomux? [puseaure npuMepsl.

4. Kakue cyniecTByIOT OCHOBHBIC METOJbI BU3yalM3allH JaHHBIX B R M KakOBBI MX MPEUMYIIECTBA U
HEIOCTaTKH?



5. OObscHHTE pa3muyusg MeEXAy M[apaMeTPUUECKUMH U  HEMapaMeTPUYeCKHMMH METOAaMH
CTaTHCTUYECKOro aHanu3a. [Ipueenure npuMepsl IPUMEHEHHS KaKOTO U3 HUX.

6. Onumumre Mporecc TeHepaluu JaHHBIX JUIs CTAaTHCTUYECKOTO aHalln3a W IPOBEIUTE CpaBHEHUE
MOIITHOCTH t-TecTa 1 TecTa MaHHa-YUTHH.

7. B 4yem 3akitodaroTCsi OCHOBHBIC TPWHIIMIIBI 0aileCOBCKOTO MOAXOAa K aHanm3y JaHHbIX? Kaxue
MPEUMYIIECTBA OH UMEET Mepe]] YACTOTHBIM MOIX0J0M ?

8. OOBsICHUTE METOJ HAWNMEHBIIUX KBAAPaTOB [UIsl MOJCIHPOBAHUS JaHHBIX C JUHEHHON
3aBUCUMOCTBI0. KakoBBI OCHOBHEBIE dTAMbI dTOTO MeToaa?

9. MpuBenure mpuMmep peanuzanuu mnapajgokca Montu Xomna B R u oObsicHHTE TeopeTHyeckue
ACIEKTHI 3TOrO NapaoKca.

10. B uyem 3akmiouaercss NpPUMEHEHHE OaleCOBCKOrO aHaiu3a Ui OIICHKH YBEPEHHOCTH B
CTaTUCTHYECKUX oOlleHKax? Kakue momxoipl MCHONB3YHOTCS Ui peanu3anuu brute-force ananmsa B
0alieCOBCKUX MOIESX?

11. O6wsicaure monstue confounding, collider u M-bias. Kak OoHM MOTYT BIUSTH Ha Pe3yNbTaThI
aHaJM3a JaHHBIX?

12. KakoBbl OCHOBHBIC ONIMOKH, KOTOPBIC MOTYT BO3HHMKAThH MPH aHAIU3¢ 3aBUCUMOCTCH B JAHHBIX?
Kax ux n30exars?

13. Kakue MeTonsl BU3yalaM3alluy JaHHBIX HanOosee 3(QEeKTUBHBI I BBISABICHUS 3aBUCHMOCTEH U
apTe(akToB B JAHHBIX?

14. O6bsicHUTE POJIb U IPUMEHEHHUE JTMHEWHBIX MOJENIel B aHaju3e JaHHbIX. Kakue agbrepHaTHBHbBIC
METOJIbI CYIIECTBYIOT?

15. Kakoe 3HayeHHe wuMeeT O0aileCOBCKMU TMOJAXOA B MOJCIUPOBAHUM JAaHHBIX C Y4EeTOM
HEONpeeeHHOCTH?

[Ipumepr16mIEeTOB

bumer 1

1. OTune napaMeTpUIeCKUX U HEMAapaMeTPUISCKUX METO/IOB B CTATHCTHUKE
2. Pernienue 3aauu 1o aHanu3y JaHHBIX

buier 2
1. AHanu3 3aBUCUMOCTEN B SKCIIEPUMEHTAJIbHBIX JIAHHBIX.
2. Perienue 3a1auu o aHalu3y JaHHBIX.

TunoBsie BOIIPOCHI JIA 9K3aMCHa

1. OnummMTe METOAbI CO3/1aHHS HMCKYCCTBEHHBIX TAHHBIX M HMX TPHUMEHEHHE JJIsl BOCHPOM3BEICHUS
KJIACCUUECKUX apTe(aKTHBIX3aBUCHMOCTEH.

2. Uro Takoe umHpopmarmonHble kputepuun BIC u AIC? Kak oHM MCHONB3YIOTCS JUISI CPaBHEHUS
Mozenein?

3. OObsicHHTE TNPHHIMIIBI TMOWCKA HAJEKHBIX aCCOUMANMH B OMHUKCHBIXIAaHHBIX. Kakwe MmeTomb
SIBIISIFOTCS. Hanbosee d3PPEeKTUBHBIMU?

4. B 4yem 3akimodaeTcs aHanu3 IudepeHIuaIbHON MPEJCTaBICHHOCTH B OMUKCHBIX JIaHHBIX? Kakue
METOJIbI UCITONIL3YIOTCS JUIS BU3yaIu3alluy U aHamm3a?

5. OOpsicHUTE KOHUENIMIO KOMIIO3UIIMOHHBIX TaHHBIX U HEOOXOAMMOCTh HX MpeodpazoBaHusi. B yem
3akiovatorcest mpeoodpazosanus CLR, ILR u ALR?

6. Kax mpoBomuTcsi aHaiM3 KOMIO3HWIIMOHHBIX JaHHBIX ¢ ucnojib3oBanueM CLR-mpeobpazoanuii?
Kakue npenmyiecTBa u orpaHU4eHuUs CyLIECTBYIOT?

7.Kakne meTonpl OLEHKM YPOBHSI HEONPEAEICHHOCTH B MOAEISIX MAIIMHHOTO OOydeHHs Haubojee
akTyasnbHbl? [IpuBenure npuMepsl UX IPUMEHEHUS.

8. OObsicHUTE MeToji KOH(POPMHOTO TpeICcKa3aHus U €ro NMPUMEHEHHE NSl OICHKH JOBEPUTEIHHBIX
WHTEPBAJIOB B MOJIEIISIX MAIIMHHOTO OOYUYEHHUSI.

9. Kak OonbIre S3bIKOBbIE MOJIEIH MOTYT OBITh MCIIOIB30BAHBI I aHAIN3a OMOJIOTMYECKUX JaHHBIX?
[IpuBenuTe npuMepbl KOHKPETHBIX TPUIOKECHUH.

10. B yem 3akJiodaercs ceTeBOI aHAIN3 JAaHHBIX M KaKWe METOABI UCTIOIB3YIOTCS JIsl €T0 MPOBEeACHUA?

11. KakoBa posib HHPOPMAITMOHHBIX KPUTEPUEB B BBIOOpE MojeNel ais aHanu3a ganHbix? [TpuBenure
MPUMEPBI UCTIOB30BaHHUA.



12. Kakue npoOieMbl MOTYT BO3HHMKATh TpU MPeoOpa3oBaHWU JaHHBIX s aHanu3a? Kak ux MOXHO
pemmuth ¢ momonibio CLR, ILR u ALR-mipeo6pazosanmii?

13. OObsicHuTE 3HaYCHUE W TPUMEHEHHE NTU(PPEPEHINATFHOTO aHau3a B OMUKCHBIX JaHHBIX. Kakne
METO/IbI BU3yaJIN3alluu Hanbonee 3 QeKTHBHEI?

14. Kakue coBpeMeHHBbIE METOABI IOMCKA AaCCOLMALMil B OMHKCHBIXJAQHHBIX SIBJISIOTCS Haubosee
HanexHeiMU? [TpuBenTe NpUMEPHI UX TPUMEHEHUS.

15. Kak mpoBoauTcs OLEHKa YPOBHSI HEOIlpenesieHHOCTH B OaiiecoBckux monensix? Kakue meTtonsl u
MHCTPYMEHTBHI HCIONb3YIOTCSA?

16. OObsicHUTE OCHOBHBIE TMOAXOABI K CO3JAHUIO M aHAJIM3Y JAHHBIX JUIS BBIABICHHSA apTe(aKTHBIX
3aBucHUMOCTel. Kakue MeTopl BU3yalin3alii MOTYT OBITh UCTIOIb30BaHbI?

Kpurepuu onieHuBaHus
Onenka ommuyHO (10 OGamnoB) - BBICTAaBASIETCS  CTYNEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PEIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Onenka omm4yHO (8 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Ouenka xopouio (7 6amIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHMS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomuio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHAThH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY H3JaraeT ero, ymMeeT NPUMEHSTh HOIYy4YEeHHBIC 3HAHMS Ha IMPAaKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IO0CIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka Hey10BIETBOPHUTENBHO (2 Oana) - BEICTABISETCS CTYCHTY, KOTOPBII He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.
Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

OneHka «3a4TEHO)» BBICTABIACTCS CTYACHTY, €CJIM OH IOKa3aJl BCECTOPOHHHE, CUCTEMaTU3UPOBaHHbIE,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO NMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPaBMIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.



OueHka «HE 3aU4TEHO» BBICTABISIETCS CTYAEHTY, KOTOPBIH HE 3HAeT OOJbIIEH YacTH OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IOHSATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IIOJYUYEHHbIE 3HAHMS IIPU PEILIECHUU
TUMOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBenenun 3adera u AudQepeHIUpPOBaHHOrO 3ayeTa oOydaromeMycs NpeaocTaBisercs 45
MHHYT Ha moaroroBky. Ompoc oOydwaromierocss He JOJDKEH IMPEBBIMIATh OJHOIO acTPOHOMHYECKOTO
yaca.



