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1. Mecto nucuuniunabl B ctpykrype OINIOII

Hucuummuaa b1.B.J1B.12.05 MaremaTudeckrie MeTo 1kl OMOMH(DOPMATUKH OTHOCUTCS K YacTH,
dhopmMupyeMoil yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH 00pa30BaTEIbHON MPOTPaMMBI.

2. Ilnanupyemble pe3yabTaTbl OOYYEeHHUSI IO JUCIHHUIJIMHE, COOTHECEHHbIe C IJIAHHUPYEMBIMH
pe3yJibTaTaMH OCBOEHHUSI O00pa30BaTe/bHOIl NpPOorpaMmMbl (KOMIETEHUMSIMH W HHIANKATOPAMH
JOCTHKEHHsI KOMIIeTeHIUii)

®opmupyembie Ilnanupyemble pe3y/ibTaThbl 00y4eHus o Aucuuninie | HanmMeHoBaHHe OLIEHOYHOIO CPEACTBA
KOMIIeTEHIIMH (Mmonayo), B  COOTBETCTBHH ¢ HMHAMKATOPOM
(xom, comepKaHUE | MAOCTHIKEHHS KOMIIETEeHIMH
KOMIICTEHIHH) HWnpnkarop nocrm:xkenns | Pesynbrarsl 00ydeHus Jos Texkyumero | Jlust
KOMIIeTEeHIIMH 10 AUCHUIIUHE KOHTPOJISA TMPOMEKYTOYHOM
(xon, COLEpIKaHUE yCIeBaeMoCTH aTrecTaluu
WHIUKATOPa)
1IK-13: Cnocoben TIK-13.1: 3naem memoowi 11K-13.1: Cobecedosanue
yuacmeosamo 6 CO30aHUSA, AHAIU3A U 3naem 3aoauu Bauém:
uccedosanuu UCce008aHus 6azoevie MamemamuyecKue K
OHMPOIbHBIE
MAMeMamu4ecKux .
5 Mamemamu4eckux Mooeiei 8 | Memoovl UCcie008aHus Os
Mooeneil 6 60npocel
ecmecmeeHHbIX HAYKAX U peuleHust NPUKIAOHbIX 3a0ay
ecmecmeeHHbLX 3a0auu

HAYRAX U mexHuKe mexHuxe buoungopmamuxu
IIK-13.2: 3naem
Mamemamuyeckue Memoobl
1IK-13.2:

obpabomku ungopmayuu,
NOTYYEHHOU 6 pe3yTbmame
IKCNEPUMEHMATILHBIX
ucenedo8anull

ITK-13.3: Ymeem xoppexmmo
UCNONB306AMb MEMOObl
CO30aHUsA, AHANU3ZA U
uccne0osamus
Mamemamuyeckux mooenell,
yMeem npumeHsinb
YUCTICHHBLE U AHATUTNUYECKUE
Memoovl peuteHust Da308b1x
Mamemamuyeckux 3a0a4 u

KIaccu4eckux 3a0ay

Ymeem onpedensimo u
npogeccuonanbHo
peanu308ul8ams HeobXooumble
071 peutenus NPUKIaoHbIX 3a0ay
ououngopmamuxu

mamemamuyeckue Memoovl

T1K-13.3:

Ymeem npumensamo ons
UCCIe008aHUs NAKembyl
NPUKIAOHBIX NPOSDAMM,
obpabamvieams u

anaiuzupoeants nojiy4ernHole

ecmecmeo3HaHus 8 pesyiomambel.
NPaKmuyeckoll esimenbHocmu
ITK-13.4: Bradeem nasvikamu [IK-13.4:

UCNONL306AHUSL
MAMeMamuyeckux mMemooos
obpabomku ungopmayuu,
NOJYYeHHOU 8 pe3ybmane
IKCNEPUMEHMATLHBIX

uccnedosaHuil

Hmeem npaxmuyeckuii onvim
NPUMEHEHUS. COBPEMEHHDIX
naKkenos NPUKIAOHBIX NPOSPAMM
0714 peenus NPUKIAOHbIX 3a0ay

ououngpopmamuxu

3. CTpyKTypa U cofepKaHue UCHHIITHHBI

3.1 TpynoeMKoOCTb TUCIIUTTHHBI




OYHasA

O0u1asi TPY/10eMKOCTb, 3.€. 2

YacoB no yuedHOMY MUIaHY 72

B TOM YHCJIC

ayIMTOPHBIE 3aHATHSA (KOHTAKTHas padoTa):

- 3aHATHSA JEKIHOHHOI0 THIIA 24

- 3AHATHSA CEMHUHAPCKOro TUNA (MIPaKTHYECKHE 3aHATHS / 1aGopaTopHbIe PadoThI) 24

- KCP 1

caMmocTosiTe1bHast padoTa 23

IIpome:kyToUHAasI aTTecTaALUSA 0
3auér

3.2. CoxepkaHue QUCUUAIINHEI

(cmpykmypupogannoe no memam (paszoenam) ¢ YKa3aHuem Omee0eHHO20 HA HUX KOIU4ecmed
AKA0eMUYeCKUX 4aco8 U 8UObL Y4eOHbIX 3aHAMUIL)

HaumenoBanue pasacyioB U TEM JUCHUIIIIMHBL Bcero B TOM YHUCJIC

9achl
( ) Konrakrhas pabota (paboTa BO

B3aMMO/ICHICTBHH C MPEMOAaBaTEICM),
Y4achl M3 HUX

SaHITHL CamocTosiTenbHas
CEMHHAPCKOro pabora
3anaTus THIIA o0y4aromerocs,
JIEKIMOHHOro | (mpakTuueckue | Bceero HacHl
THITA 3aHsATHA/Tabopa
TOpPHBIE
paboThI), 4achl
0 0 0 0 0
() i) ¢ i) ¢
0 0 0 0 0
OCHOBBI IPUKJIAJIHON MaTEMAaTHYECKOH CTATUCTHKH. 19 6 6 12 7
OCHOBBI MAIlIMHHOTO O0YYEHHSI. 24 8 8 16 8
AHanu3 TPaHCKPUNTOMHBIX JaHHBIX. 28 10 10 20 8
ArTtTectanus 0
KCP 1 1
Hroro 72 24 24 49 23

Conep:kaHue pa3Ie0oB H TeM TUCHHILIHHBI

1. OcHOBBI IPUKITATHOW MAaTEMAaTHIECKON CTAaTUCTHKHU. — OnrcaTenbHble cTaTUCTUKU. City4aliHble BETUYHHBI U
ux pacmpenenenus. OCHOBHBIE NWCKPETHbIE M HEMPEPHIBHBIE pacrpeaencHus. KoppensiuoHHBIA aHam3.
IIpoBepka crartuctuueckux rumnore3. llompaBka Ha MHOMKECTBEHHbBIE cpaBHEHMs. OCHOBBI NPHUKIIAJHON
cratuctukd B Python. IloctpoeHue amarpamMm pasmaxa, TUCTOrpaMM, (PYHKIMH TJTIOTHOCTH BEPOSITHOCTH,
TUTAHOK MOTPENTHOCTEH, JUarpaMM paccesiHus, TeTIOBBIX KapT.

2. OcHoBBl MamuHHOTO 0OyuyeHHs. — OCHOBHBIE KJIAcChl 3ajad MAaIIMHHOTO OOydYeHHsA. AHAIN3 H
npenaBapuTenbHas 00paboTka JaHHBIX. OCHOBHBIE aNTOPUTMBI KiacCU(PUKAIMA M PErpeccHH: MeTox K
OmmKkalimux cocenei, JIOTMCTHYECKAs pPErpeccus, MalldHa OIOPHBIX BEKTOPOB, JIEPEBbsl pENICHUH U WX
ancam0nu, HeiiponHele cetu. JluHeliHas perpeccus. OueHka kadecTBa o0Oy4deHHs. MeTOIbl CHIDKEHHS
pasMepHOCTH ® O0TOOpa Tpu3HakoB. MeTomsl OOpeOBI ¢ mepeoOydeHMeM. HeKoTophle alrOpUTMBI
knactepuzanun: Metoa k-cpeannx, DBSCAN, nepapxudeckas kinactepusanus. [loctpoenue Moaeneit



MammrHHOTO 00y4eHus B Python.
3. AHanM3 TPAHCKPUNTOMHBIX MJaHHBIX. — CeKBEHHPOBAaHME HOBOTO IIOKOJIEHHA. OKCIIEPUMEHTAIbHBIC
noaxozapl. BrlpaBHMBaHWS W TICeBHOBBIpaBHMBaHMSA. AHamm3 Iup(GEpeHINATbHON OIKCIpPEecCHr. AHAIN3
¢yHKIMOHANBHOTO O0oramieHus. Busyanuszauusi JaHHBIX cekBeHHUpoBaHus. OOpaboTka M aHanM3 AaHHBIX
cexkBeHnpoBanus Ha Python u R.

4. Y4eOHO-MeTOAMYECKOE 00ecTieueHne CAaMOCTOATEIbHOH padoThI 00y4aroIIUXCst

CamocrosarenbHas paboTra 0OydaroUIMXCs BKIIOYAEeT B Ce0s MOJATOTOBKY K KOHTPOJBHBIM BONPOCAM U
3aJlaHUAM JUI TEKYILEro KOHTPOJS M NPOMEKYTOUHOM aTTECTAllMU IO UTOraM OCBOEHUS AMCLHUILIMHBI
IIPUBEJICHHBIM B II. 5.

1. Makkuunu Y. Python u ananus gannsix. — M.: JIMK Ilpece, 2015. — 481 c.

2. Miosep A., I'Buno C. Beenenue B MamiHHOe 00ydeHue ¢ momoripio Python. PykosoactBo
JUTS CIICIIUAIMCTOB 110 padoTe ¢ nanHbIMU. — M3-Bo Bunbsamc, 2017. — 480 c.

3. Korpelainen E., Tuimala J., Somervuo P., Huss M., Wong G. RNA-seq Data Analysis: A
Practical Approach. — Chapman and Hall/CRC, 2014. — 322 p.

4, JHoycon M. IIporpammupyem Ha Python. — 3-e uzn. — CII6: ITurep, 2014. — 416 c.

5. [Tnac JTx.B. Python mis ciiosxHbIX 3a/1a4: HayKa O JaHHBIX M MalmuHHOE o0yuenue. - CII6.:
[Tutep, 2018. — 576 c.: ui.
6. Henenbko B.M. OCHOBBI CTaTUCTUYECKUX METOIOB MalTMHHOTO 00yueHus. - HoBocubupcek:

Uzn-Bo HI'TY, 2010. — 72 c.

5. MOoHJ OLEHOYHBIX CPEeACTB /JJsl TEKYILIero KOHTPOJIsl yCHEeBAeMOCTH H NPOMEKYTOYHOM
aTTecTalUH MO AUCHUIIIAHE (MOTYJIIO)

5.1 TunoBble 3aiaHusA, HEOOXOAUMbIe /UIS1 OLlEHKH Pe3y/IbTAaTOB O00y4YeHHsl NPH NPOBeJIeHUH
TeKylIero KOHTPOJIsl yCIIeBAeMOCTH € YKa3aHMeM KpUTepHeB UX OLeHUBAHUS:

5.1.1 TumnoBble 3agaHusi (oumeHoO4YHOe cpeacrBo - CobOecenqoBanue) I OLEHKHU
copmupoBanHocTu komnerenuuu IMK-13:

. Kakue cymniecTBytoT OCHOBHBIE OMHCATEIbHBIC CTATUCTUKHU?

. Uto mpeacTaBiser coboit quarpamma pasMaxa («iIImk ¢ ycammy, boxplot)?

. Uto Takoe ructorpaMma 1 QyHKIHS INIOTHOCTH BEPOSATHOCTHU?

. UTo Takoe KOppesALus U KaK1e THITbl KOPPEIALUH ObIBatOT?

. B uém 3akirouaercs pazuuna Mexay kodddupentamu koppensaun [upcona u Crimpmena?
. Kakue kpurepun HopmansHOCTH Bam n3BecTHbI?

. B uém 3akirouaercs cytb mucniepcuonHoro ananmusza (ANOVA)?

. Uro takoe FDR-koppekuus?

. B uém 3akimouaercs cyTh MeTo1a IEPEKPECTHOTO KOHTPOIIS?

0. B uém 3akmrouaeTcs cyTh MeToa K Omxaiiimx coceneit?

1. B uém 3akiro4aeTcs CyTh JIOTUCTUYECKOH perpeccun?

12. B uém 3aKiir04aeTcst CyTh MAIlIMHBI OTIOPHBIX BEKTOPOB?

13. B uém 3akitouaeTcs CyTh AepeBa pelieHUi?

14. Kakue cynecTByIOT ClIOCO0bI 00bEIMHEHHS ICPEBbEB PEIICHUI B aHCaMOJIb?

15. Yto Takoe HeipoHHAs CeTh?

16. Yto Takoe rmybokoe o0yueHue?

17. B uém 3akmovaeTcst cyTh MeToaa K cpeaux?

18. Yrto Takoe nepapxuyeckas KiacTepu3arus?

19. Kakue cymiecTByIOT 3KCIIEPUMEHTAIBHBIC ITOIX0/IbI CCKBEHHUPOBAHMS HOBOT'O TIOKOJICHUS?
20. Kakue cymecTByrOT MHCTPYMEHTHI JIJIsl BRIPABHUBAHUS U TICEBIOBHIPABHUBAHMS?

21. B uém 3akitoyaeTcs CyTh aHanm3a JudQepeHInalbHON SKCIIPECCHr?

22. Kakne MHCTPYMEHTBI MOKHO HCITIOJIb30BaTh I aHaIK3a (PyHKIIMOHAIBLHOIO 00OoralieHus: Habopa reHoB?

P PRPO O~NOOITE, WN B



Kpurepun oueHuBanus (oueHo4Hoe cpeactBo - CodecenoBanme)

Ouenka Kpurepnn onennBanus
3a4TE€HO CrynmeHT i pa3BepHYTHIN OTBET Ha BCE BOIIPOCHI €3 CYIECTBEHHBIX OITHOOK.

He 3aureHo  Ilpu oTBeTe CTyAEHT fomycKaeT rpyOble OLIMOKY B OCHOBHOM MaTepHale.

5.1.2 TunoBwble 3a7aHus (OLEHOYHOE CPeACTBO - 3agauM) JAJIs1 OLeHKH C(POPMHUPOBAHHOCTH
xkommnerenuuu ITK-13:

3arpy3uTte u3 ¢aiina heart.cSV manHbie 0 cep/IeuHbIX 3a00IeBaHUAX. BBIMOJIHUTE CIACAYIOMINE 3aaHNs
(Ha s3bIKe IporpammupoBanus Python B Jupyter Notebook):

l) BI)I‘-II/ICJII/ITG OIINCATCIIbHBIC CTATUCTHUKHU IJId KOJIMYCCTBCHHBIX HpI/IBHaKOB (cpezIHee 3Ha4YCHUC,
MeAWaHa, MOJa, pa3Max, JUCIEPCHs, CPEIHCKBAJApPAaTHYHOE OTKIIOHCHHWE, 1¥/2ii/3% kBapTwiH,
MEXKBapTHJIbHBINA pa3Max).

2) Ilocrpoiite rucTorpamMMsl A1 Tpu3HaKoB age, trestbps, chol, thalach, oldpeak.
3) INocTpoiite quarpaMMbl pa3maxa Juist pu3HaKoB age, trestbps, chol, thalach, oldpeak.

4) IMoctpoiite Ha ogHoM rpaduke ase kpussie PDF (probability density function) mist mpusnaka chol.
Opnna PDF nnst mysxuuH, Apyrast — Jyisl )KCHIIHH.

5) Jlyis mpU3HAKOB, KOTOPBIE HE OBUTH YKa3aHbI B 11.2-3, MOCTPOMTE MOJUTOHBI YaCTOT.

6) CrpynmupyiiTe TaHHBIC 1O IOy W BBIYUCIUTE IS KQXK/ION TPYIIbI CPeIHEe 3HAYCHUE MPU3HAKA
chol, mpumenuB ¢yHkuio arperanun. M300pa3ute pe3ynbTaThl B BUJIE CTOIOUATON AUATPAMMBI, I1e
CTOJIOIBI JIOJDKHBI COOTBETCTBOBATH IOJIy, @ BBICOTa CTOJIOIIOB - COOTBETCTBYIOLIUM CPEAHUM
3Ha4yeHusIM npusHaka chol. JobaBbTe K KakAOMy CTOJNOIlY IUIAHKY MOTPELIHOCTH, OTPaKaIOIIYI0
CPEIHEKBAPATUYHOE OTKJIIOHEHHE.

7) TocTpoiite ciieayroNe AUarpaMMbl PACCESTHHUS:

@ trestbps ot age
® chol ot age

® thalach ot age
® oldpeak ot age

N300pa3ute TOYKM Ha [auarpaMMax pasHbIMHU ILIBETaMH B 3aBUCHUMOCTH OT mosa. [lompoOyiite
BU3YaJIbHO OIPENENIUTh, KOPPEIUPYIOT JIU pacCMaTpuBaeMble IIEpEMEHHbIE C Bo3pacToM. [IpoBepbre
CBOU TPEATOJI0KEHUS, BBIUUCINUB KO3PPHULIHEHTH! Koppersiuun CriupMeHa.

8) IIposeprTe mpusHaku age, trestbps, chol, thalach, oldpeak Ha HOpManEHOCTB € TOMOIIBIO KpUTEPHS
[Tanupo-Yuinxka.

Kpurtepun onennBanus (OLeHOYHOE CPEACTBO - 3a/1a4M)

Ornenka Kputepuu oniennBanus

BrinonHeHs! Bce WM 00IbIIAS YaCTh STAMOB PCHICHUA 3aJa4X WJIN 3aJava pCIICHA C
3a4YTCHO
HC3HAYUTCJIBHBIMU HCIOYCTaMHU. PeSYHLTaTBI pa6OTBI IMPEACTABJICHBI ITPEIIOAABATEIIO B CPOK.




HC
3a4YTCHO

5.2. OnucaHue MIKAJ OLeHUBAHUSA Pe3yJIbTATOB 00y4eHHs 110 JMCUMUIIJIMHE IPH MPOMeKYTOYHOI

BrimtonHeHBI HE BCe MMPAKTHYCCKUE 3aJaHUs UJIU BBIIIOJHCHBI HE B ITOJTHOM o0beMe (HpCI[CTaBJ'ICHO

HC ITOJIHOC OIIMCAaHUEC O3TAIIOB BBITIOJTHCHUA 3aHaHHﬁ, IIOJIYy4YCH HeBepHI)Iﬁ OTBET, PE3YJIbTAThI

pa60T1>1 HC IPCACTABJICHBI HpCHO,I[aBaTCJHO).

aTrecranmuu

HIkana ouenuBanusi cGOPMHUPOBAHHOCTH KOMIIETEHIM A

Yposen
b
C(l)Olerl HEY/I0BJIETBOP YAOBJIETBO O04Y€eHb
J10X0 X0po1I0 OTJIMYHO MPEBOCXOIHO
POBaHH HTEJIbLHO pHUTEIbHO Xopouo
ocTH
KOMIIeT
eHIMii
(MHIUK
aTopa
AOCTHIK He 324YTeHO 3a4YTEeHO
eHust
KOMIIeT
eHLMif)
YposeHb
OtcyrcTBUE Yposenb .
N . 3HAHUH B
3HaHWI MuHnMansH | 3HaHUH B oBbeme YposeHb
TEOPETHIECKOTO o obbeme, ’ 3HAHHUHU B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. . JIOIYCTUMBI | COOTBETCTBY oObeme, .
3HAHUIT HIDKE . FOILIeM 3HAHUH B
HeBo3moxHOCTB il ypOBEeHB OIIEM COOTBETCTB
MHUHHUMaJBHBIX o mporpamme o0beme,
3HaHUSA | OICHUTH MOJHOTY o 3HaHUH. mporpamMme yIomeM
o TpeOOBaHHI. TTOJTOTOBKH TIPEBBIIAIOIIE
3HaHWI Jomymmeno TIOATOTOBKH porpamMme
HNwmenu mecto . Jomymeno M Iporpammy
BCIICZICTBUE MHOTO . JonymieHo MO/ITOTOBK
rpyObIe ommoOKu HECKOJIbKO TIOJTOTOBKH.
oTKa3a HErpyObIX HECKOJIbKO u. Ommbok
HECYILeCTBe
00yJaromerocs ot OImHOoK HETpyOBIX HHLX HET.
oTBeTa OImboK
ommboK
[Iponemonc
HMPOBaHBI
IIponemonc Thup
IIponemonc | Bce
[IponemoHC | TpHUpOBaHbBI
TPUPOBAHbI OCHOBHBIC
TPUPOBAHBI BCE
BCE YMEHUSI. IIponemoncTp
OCHOBHBIC OCHOBHBIC
OtcyrcTBHE OCHOBHBIE Pemenst MPOBaHEI BCE
[pu perennn YMEHHSI. YMEHUSL.
MHHHAMAJTBHBIX YMEHUSI. BCE OCHOBHBIC
N CTaHJApPTHBIX Perensr Pemensl Bce
YMEHHH. PemeHsI Bce | OCHOBHBIE YMEHUSI.
3aJa4 He THUITOBEIE OCHOBHBIE
HeBo3MoxHOCTB OCHOBHBIE 3a1a4u ¢ Pewiens! Bce
MPOJIEMOHCTPUP | 3a/1a4H C 3aa4u ¢
OIICHUTDH HaJIM4YHe 3a1a4n. OTHENBHBIM | OCHOBHBIC
Ymenus . OBaHBI HEerpyObIMH | HErpyObIMH
yMeHHH Brmmonsensr | u 3a1a4n.
OCHOBHBIE OIIMOKAMH. OIIHOKaMH.
BCJIC/ICTBHE BCE 33/IaHMS | HECYIIecTB | BrimomHeHs
ymenus. Umenu | BeimonHensr | BrimosHeHbI
OTKa3za B TIOJTHOM CHHBIMHU BCE 33/IaHUS, B
MeCTO rpy0Oble BCE BCE 3a7aHMs
o0ydaronierocs ot o0beme, HO | Hemo4yeTaM | IOJHOM
OLINOKH 3aJaHus, HO | B IOJHOM
OTBETA HEKOTOPBIC u, o0neMe 6e3
HE B 00BeEME, HO
C BBITTIOJIHCH HEA0YCTOB
TIOJTHOM HEKOTOpBIE
HEZIoYeTaMH | bI Bce
o0beme c
3aJaHus B
HeIo4YeTaMu
TIOJTHOM
o0beme
Nmeercst
OtcytcTBUE [Tponemonc [Tponemonc
MUHHMAaJIbH [Tponemonc
6a30BBIX [Tpu perennu . TPUPOBaHEI TPUPOBAHEI
blit HabOp TPUPOBAHEI IIponemoHcTp
HaBBIKOB. CTaHJIAPTHBIX 0a3oBbIC HaBBIKH
HaBBIKOB 6a3oBbIe UpOBaH
HeBo3moxxHOCTB 3aJa4 He HaBBIKU TIPU npH N
I HAaBBIKU IIPU TBOPYECKUHN
OIICHUThH HAJIMYHE | TPOAEMOHCTPHP peueHnn penieHnn
Hasbixun perieHus perreHnn MOJIXOJT K
HAaBBIKOB OBAaHbI 6a30BbIe CTaHAapPTHBI HECTaHAapT
CTaHIIapTHBI CTaHAAPTHBI PpELICHHIO
BCJICACTBHUEC HaBbIKU. UMenu X 3a4a4 C HBIX 3aJa4
X 3a1a4 ¢ X 3aa4 0e3 HECTaHAAPTHEI
OTKa3a MeCTO rpyoObIe HEKOTOPBIM 6e3
HEKOTOPBIM OmmMOOoK 1 X 3a1a4
o0y4aronerocst OT | OIIMOKK u ouInboK n
u HEI0YETOB
oTBeTa HeZoYeTaMH HE/I0YETOB

HCO0UCTaMU




HIkana oueHuBaHMs PHU MPOMEKYTOYHOM aTTeCTAIUMA

3a4YTECHO

Onenka YpoBeHb NOATOTOBKHU
NPEBOCXOHO Bce kommereHuMM (4acTM KOMIETEHLHMH), Ha (OPMHUpPOBaHME KOTOPBIX HalpaBjeHA
JICIUIUINHA, COPMHUPOBAHBI Ha ypPOBHE HE HIDKE «IIPEBOCXOMHO», MPOJEMOHCTPHUPOBAHEI
3HAHUS, YMEHUs, BIAJCHUA II0 COOTBETCTBYIOUIMM KOMIETCHIHSAM HA YPOBHE BBIIIE
IIPEIYCMOTPEHHOTO IPOrpaMMOn
OTJIMYHO Bce kommereHrmm (4acTH KOMIIETCHIMH), Ha (QOpMHpOBaHHE KOTOPHIX HaIpaBieHa

JUCLIHUIUINHA, C(POPMHUPOBAHBI HA YPOBHE HE HIKE OTIUYHON.

O4Y€Hb Xopoumo

Bce xoMmereHmuu (94acTH KOMIIETEHLHMI), Ha (OPMHPOBAHHE KOTOPBIX HalpaBJeHA
JICIUIUINHA, COOPMHUPOBAHBI HA YPOBHE HE HIKE OUSHB XOPOIIIO»

XOpoI11o Bce koMmmereHnmm (4acTM KOMIIETCHIMH), Ha (QOpMHpOBaHHE KOTOPHIX HaIpaBieHa
JIUCLHUIUINHA, C(POPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOLIO».

yaoBjieTBopuTesib | Bece koMmmereHImm (4acTH KOMIIETCHIMH), Ha (OpMHpOBaHHE KOTOPHIX HaIpaBicHa

HO JUCHUILUINHA, C(HOPMHUPOBAHEI HA YPOBHE HE HIXKE «yIOBICTBOPUTEIBHOY», IIPH ITOM XOTS OBI

OJIHa KOMIICTCHI U C(l)OpMPIpOBaHa Ha YPOBHE «yIOBJICTBOPUTECILHO»




Hey/oBjieTBOpuTe | XOTS ObI OZ1HA KOMIIETEHLMS C(hOPMUPOBAHA HA YPOBHE «HEYIOBJICTBOPUTEIILHOY.
JIbHO

He 3249TEeHO IJ10X0 Xots Obl OJTHa KOMIICTCHI WA Cq)OpMPIpOBaHa Ha YPOBHE «I1JIOXO»

5.3 TumoBble KOHTPOJIbHBbIE 3aJaHUS WM HHbIe MATEPHAJIbI, HEOOXOAUMBbIE JIs1 OUEHKH
pe3yabTaToB oOOy4YeHHsl HAa TPOMEKYTOYHOH aTTecTallMM ¢ YKa3aHHeM KpHTepHeB MX
OIlCHUBAHMSA:

5.3.1 TumnoBsie 3ananus (oOleHOYHOE CPeacTBO - KOHTpPoJbHBIE BONPOCHI) JJSl OLEHKH
chopmupoBanHocTu kommnerenuuu [1K-13

1. OmucarensHbie cratucTuku. [locTpoeHne nuarpamMm pazmaxa, rHcTorpamMm, GyHKLIHUH IIOTHOCTH
BEPOATHOCTH, TIAHOK MorpemHocTel Ha Python.

. Cirydaiinble BeIM4IMHBI M UX pacnpeneneHus. OCHOBHbIE AUCKPETHBIE U HENPEPbIBHbIE PACIIPENCTICHUSI.

. Koppensiunonnsiii ananus. [IpoBepka cratuctuueckux runotes. FDR-koppekius.

. AIITOPUTM TpeABapUTENBHOM 00pabOTKH JaHHBIX AT 337a4 MAIIMHHOTO 00YYCHHSI.

. Anroputm K OKkaiimx cocenei.

. JJoructrueckas perpeccust. Jloructuueckas Gyukuus, Gynkmnus softmax.

. Mamnaa onopHsIX BEKTOPOB. Snpa u cnpsmuisiionue npoctpanctsa. Ciydaii ¢ 6osiee ueM AByMsI KJlaccamu.
. lepeBbs pemennii. Anroputm CART.

. ArcamOnu pemaromux npaBwl. barruar. CiryqaiiHeil tec. DKCTpeManbHO CITydailHbIe 1epPeBbs.

10. Ancamb6mau pemaroniux npaswi. bycrunr. AdaBoost. I'panxueHTHbI OYCTHHT IepeBbEB PELICHHUI.

11. Hefiponnsie cetu. [lepcentpon Pozen6maTra. AIroput™ 00paTHOTO PacIipoCTpaHEHHs OITHOKH.

12. Jluneiinas perpeccus. MeTon HaMMeHBITUX KBaapaToB. [IpoBepka cTaTHCTHYECKOH 3HAYUMOCTH MOIEITH.

O©oo~NourThkwWN

Koaddumment nerepmunanyu.

13. DxcnepuMeHTaNBFHAS OIIEHKA KauecTBa 00y4YeHsI U BEIOOD MapaMeTpoB Mozenu. O0ydaromas, mpoBepodHas
U TeCTOBas BBIOOPKH. MeTo MepeKpecTHOTO (CKOB3AIIET0) KOHTPOJISL. MEeTPUKH KauecTBa aITOPUTMOB
MAITHHHOTO O0yUYEHUSI.

14. Meto coKpallleHus Pa3MEPHOCTH: METO/I TJIABHBIX KOMITOHEHT.
15. Meroe 0TOOpa MPU3HAKOB: METOIBI (QMIIBTPAIMH, BCTPOSHHBIE METO/IbI, METOIBI OOEPTKH.
16. Meto 161 60pBOBI ¢ IEpeo0yUeHHEM.

17. 3agaua knacrepusaruu. Metox K cpennanx. Metog DBSCAN. AnropuTMel HepapXHuecKom
knacrepu3aii. CeKBeHUPOBaHUE HOBOTO TIOKOJIEHHS. DKCIIEPUMEHTAIBHBIC TTOIXO/IbI.

18. AnropuTMBbI BEIpaBHUBAHUS U TICEBJIOBBIPABHUBAHMS.

19. Ananu3 auddepeHuanTbHOi SKCIPECCHH TEHOB.

20. Aranu3 QyHKIMOHATBFHOTO O0OTaIIeH s Habopa reHOB.

Kpurtepun onenuBanus (oneHo4Hoe cpeacTso - KoHTpoJIbHBIE BOIPOCHI)

Ornenka Kputepuu oniennBanus
3aureH0  CTyJEeHT OTBETHII Ha OOJIBIIYIO YacTh BOIIPOCOB BOBMOYKHO C HE3HAYUTENbHBIMU HEJIOYCTAMU.

IIpu oTBeTE CTYACHT AOMyCKaeT TpyObIe OMIMOKH B OCHOBHOM MaTepHale U pelIeHnd
HE 334TCHO
CTaHJApTHBIX 33/a4.

5.3.2 TunoBble 3a1aHus (OLIEHOYHOE CPEACTBO - 3a/ayu) /sl OLlEHKH C(POPMHPOBAHHOCTH
komnetenuu [1K-13

3arpysute u3 (aiisia rnaseq.CsV JaHHbIe IKCIIPECCHUU TeHOB. BrITTOTHUTE cheayromue 3aaanus (Ha
a3bIKke porpaMmMupoBanus Python B Jupyter Notebook):



1) BhInosHUTE HOPMATHU3AIHIO IPU3HAKOB.
2) Pa3beiiTe qaHHbIC Ha 00YYAIOIIYIO M TECTOBYIO BBIOODKY.

3) OO6yuute Meton k Ommkaimmx coceneid. Iloctpoiite  rpadWKe  3aBHCHMOCTH  OIIHOKH
KiIaccu(UKanuu Ha 00yJaroIeil ¥ TeCTOBOM BbIOOpKax oT K.

4) BeimonauTe mporenypy nepekpecrtaoro kourpois (5-fold, 10-fold, LOO) ¢ o6yuaroriieii BBIOOPKO¥.
[Toctpoiite rpaduku 3aBucuMoct CV-omHMOKK OT YKCIIa UCTIOIB3YeMBbIX coceseit K. Beibepute
HAWTYYIIYIO MOJIENb U TIPOBEPHTE €€ KA4eCTBO HA TECTOBOM BBIOOPKE.

5) [IpumenuTe K paccMaTpHUBaEMbIM JJAHHBIM METOJI TJIABHBIX KOMIIOHEHT JJISl COKPAIICHUS
pa3MepHOCTH IPOCTPAHCTBA IMpU3HAKOB. CIpoeUpyHTe JaHHbIE B HOBOE IIPOCTPAHCTBO.

6) O6yuuTe MeToa K OIIrKalIMX coceeil Ha CIIPOCIMPOBAHHBIX JAHHBIX, BBIYHCIUTE OIIMOKH
KiIaccu(UKauy Ha 00yJaroIeil ¥ TECTOBOM BRIOOPKAX B 3aBUCUMOCTH OT K.

Kpurtepun onennBanus (0OeHOYHOE CPEACTBO - 3a/1a4M)

Ornenka Kputepuu onenuBanus

BrimomHeHBI Bee vtk O0ITbIast 4acTh STAOB PEUISHUS 33/1a49H ¢ COOI0IEHUEM BeeX TpeOOBaHUiA,

yYKa3aHHBIX B YCJIIOBHHM 33J1a4H, UJIHU 3a/1a4a PellieHa ¢ He3HAUYNTEILHBIMU HefjoueTaMu. Pe3ybTaTe
3a4TEHO

paboTHI IPEACTABIICHBI IIPEoIaBaTelto B CpoK. OTBET Ha BOIIPOCHI IO 3aJIaHUI0 M3JIOKEH Y€TKO U

JIOTUYHO.




Onenka Kputepuu onenuBanus

BrImomHeHBI HE BCe 3TaIbl PEIICHUS 3a]a91 WU BBITIOTHEHBI HE B IIOJIHOM 00beMe (TIPeICTaBICHO
He HE TIOJTHOE OITMCAHKE JTANOB BBITOJIHEHUS 3a/IaHUM, MIOJIYYCH HEBEPHBIH OTBET, HE COOJIIOICHBI
3a4TeHO TpeOOBaHWsI, yKa3aHHBIC B YCIOBUH 3aJa49H, PE3yIbTaThl PA0OTHI HE IPEICTaBICHBI

npenoaasarento). OTBET Ha BOMPOCHI 110 3a/IaHUI0 HETIOIHBIN M MOBEPXHOCTHBIH.

6. YueOHO-MeTOAMYeCKOe H HHPOPMALIMOHHOE 00ecTieyeHne TUCHUTIMHBI (MO1yJ151)

OcHoBHas JUTEpaTypAa:
1. Kpemep Haywm llleBeneuu. Teopust BeposiTHOCTEH 1 MaTeMaTuieckas cratiuctuka = Probability theory

and mathematical statistics: y4e0. 1j1st CTYZICHTOB BY30B, 00 YYaIOIIMXCS 110 KOH. CICIIHATBHOCTSIM. - 2-€
U3, 1om. u nepepad. - M.: FOuutu-Jlana, 2006. - 573 c. - bubmuorp. criucok: c. 533 - 534. - ISBN 5-
238-00573-3 : 210.00., 58 3xks3.

2. Ananu3 nanHbiX / mon pea. Mxurapsina B.C. - Mocksa: FOpaiit, 2022. - 490 c. - (Beicmiee
obpazosanmue). - URL: https://urait.ru/bcode/489100 (mara oopamenus: 05.01.2022). - ISBN 978-5-534-
00616-2: 1459.00. - TekcT: anexrponnsiii / DBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=787254&idb=0.

Jlono/IHuTeIbHAS JIUTEepaTypa:
1. Henenbko Bukrop Muxaiinosuu. OCHOBBI TE€OpUHU BEPOSATHOCTH : YueOHoe nocodue. - HoBocnbupcek :

HoBocubupckuii rocygapctBenHsiii Texunueckuid yausepeutetr (HI'TY), 2011. - 116 c. -
[MpodeccronansHoe obpazoBanue. - ISBN 978-5-7782-1701-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=609079&idb=0.

IIporpammuoe o6ecnneuenne u UHTepHeT-pecypcebl (B COOTBETCTBUU C COJIEPIKaHUEM TUCIUILITNHBI):
1. Anaconda3 (auctpubytus Python): https://www.anaconda.com/download.

2. ITporpammusii maket R: http://cran.r-project.org/.

7. MaTepuajibHO-TeXHHYECKOe o0ecnedeHue TUCIUTTUHBI (MOIYJIs1)

VYdeOHbIE ayAMTOPUHU IS TPOBENEHHS] YYEOHBIX 3aHATHH, MPEAYCMOTPEHHBIX 00pa3oBaTeIbHOMN
MPOTpaMMOii, OCHAIEHBI MYJIbTHMEIUHHBIM 000pyZOBaHHEM (IIPOEKTOP, SKpaH), TEXHUYECKUMHU
cpeacTBaMu O00y4yeHHsI, KOMIIBIOTEpAMH, CIELHUATU3UPOBAHHBIM 000pynoBaHueM: JIMIIEH3MOHHOE U
cBoOOHO pacmpoctpansiemoe [1O: omepamumonHbie cucTteMbl cemeiictBa Microsoft Windows, —
ouneHsus  no  noamnucke  Microsoft  Imagine;  Anaconda3  (auctpuOyrtuB  Python), —
https://www.anaconda.com/download (B cBo6o1HOM H0CTYyIIE): TIpOorpaMMHBIA TakeT R, — http://cran.r-
project.org/ (B cBOOOHOM JOCTYIIE).

[Tomernienus 151 CaMOCTOSITEILHON pabOThl 00YJAIOIINXCsl OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOH €
BO3MO>KHOCTBIO MOJKII0UEHUS K ceTH "MHTepHeT" 1 00ecTieueHbl JOCTYIIOM B JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPENy.

[Iporpamma COCTaBJIECHA B COOTBETCTBUU C TpeOOBaHUSAMU OC HHIY
1o HampasieHuto noarorosku/cnenuanbaoct 01.03.02 - Tlpuknagnas MareMaTHKa U HTHPOpPMaATHKA.
Astop(b1): Bepmmanna Onbra CepreeBHa, KaHIUAAT (PU3HMKO-MaTeMaTHUECKUX HAYK.

3asenytouuii kadenpoii: Banuenko Muxaun BacuibeBud, TOKTOp PU3NKO-MaTeMaTHYECKUX HaYK.

[Iporpamma onoOpeHa Ha 3acegaHuu MeToauueckor komuccuu ot 02.12.2024, mpoTtokoi Ne 5.
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