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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OCHOBEI 6I/IOI/IH(1)OpMaTI/I‘I€CKOFO aHa/in3a rCHCTHYCCKUX JaHHBIX paCTGHI/Iﬁ
0 HANIPaBJICHUIO: buorexnonorus
IIpO(l)I(lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmuecTBo KOHTPONBHBIX pa0oT, 3a1aHuil: 1

[Iporpammy cocraBui: A.A. ConoBbeB, 1-p OHOI. HAyK, aCCUCTEHT

[Iporpamma obcyxneHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DU3TEX-IITKOJIbI OHOTOTHYECKON U
MeauimHCcKor ¢usuku 18.03.2022



AHHOTANMA

B kypce paccmarpuBaroTcs KIIOYEBBIE MOHSATUS W METOABI aHanu3a JaHHbIX. [Ipexxae Bcero, BBomsATCS
0a30BbIC TEPMUHBI, MOHATHS W HHCTPYMEHTH A paboThl ¢ naHHbIMU. Ilocie wero paccmarpuBaroTcs
pa3nuuyHble MeToAbl OOy4YeHMs, Kak C y4HuTeneM, Tak u 0e3 Hero. OTHenbHbIe 3aHSATHS IOCBSAILICHBI
NPUKJIAJHBIM 33j]a4aM, TaKUM KakK NPOrHO3MPOBAaHHE BPEMEHHBIX PAIOB M 00paboTka m3o0paskeHuil. Jlaetrcs
OTMCaHUE YCTPOWCTBA PEKYPPEHTHBIX U CBEPTOUYHBIX HEMPOHHBIX CETEH.

Kypc conepxur B cebe obcyxaenne 0a30BbIX TEPMHHOB M METONOB, a Takke pazbop 3azad, 0e3 KOTOPBIX
HEBO3MO)KHO IOHMMAaHUE HAayKU O JaHHBIX.

JUis yCIIeIHOIO OCBOEHMS Kypca CIIyLIATeNI0 KeJaTeldbHO BIIAaJeTh OCHOBAMU MaTeMaTH4eCKOIO aHaju3a,
JIMHEHHOU anreOpsl ¥ TEOPUHU BEPOATHOCTEH.

1. leau u 3apauun

eap AUCUMNIIMHBI

ITomydenue 6a30BBIX TEOPETHUECKUX 3HAHMH M NMPAKTUYECKUX HABBIKOB B 00JIACTH aHAIN3a AAHHBIX U
MAIIMHHOTO OOy4YeHUs [UIsl [JAJbHEHIIEro HMX MWCIOJIb30BAHUSA NPU HM3YUYCHHUM IUCLUILIAH 10
COOTBETCTBYIOIIEH Mporpamme 1 BeimonHennn HUP B GakanaBpuare.

33)13‘-[1/1 JAUCHUIIINHBI
¢ JaTb TCOPETUYCCKUEC 3HAHUSA O 6a30BBIX MCTOAAX MalllMHHOTI'O o6yqu1/1;[;

* pacckazarh O IUKJE 3ajad HayKHd O JIaHHBIX: HAYMHAs C TIOWCKA W TOJTOTOBKH WH(OpMAIINH,
3aKaHYHMBAasi BEIOOPOM PEIICHUS U OIIEHKOH ero KayecTRa;

*  nmarp 0a30Bble 3HAHWS W HABBIKK pabOTHI C TPOTPAMMHBIMH WHCTPYMEHTaMH 00pabOTKH W
MpEeCTaBICHHS JAHHBIX B IIU(PPOBOH Gopme.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAaOaThIBATh
CTPATEruIo0 NEUCTBUN

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOM
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |Mccie/ioBaHU B obmactu  cBoeld  mpodeccroHalbHON
poeCCUOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENIBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONI3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!



YMETb:

* 0a30BbIe NOHATHUS U HHCTPYMEHTHI HAyKH O IaHHBIX;

. BO3MOXXHOCTH HMHTEPHET-PECYpPCOB M  IPOTPaMMHOIO  OOECleueHMs Uil  pEIIeHHs
npo¢ecCHOHANBHBIX 3a7a4;

*  OCHOBHBIE METONBI pEIIeHHs 33/ad KJIACCHU(UKAIMU U PErpeccHH, a TaKkKe KIacTepu3aluu U
MTOH>KEHUS Pa3MEPHOCTH;

* KJIIACCUYECKHE APXUTEKTYPhI CBEPTOUYHBIX HEMPOHHBIX CETEM.

* OCYIIECTBIATH MMOKCK, (DMIIBTpAIHIO, COOp M aHAJIN3 JaHHBIX, HHYOPMAIMHA U HU(PPOBOTO KOHTECHTA
C UCMOJIb30BAaHUEM HHTEPHET-Opay3epoB;

* M3y4yaTh MAaCCHBBI JAaHHBIX C IIEJIbIO TOUCKA B HUX CTPYKTYPhI U HAXOAUTh 3aKOHOMEPHOCTH;

* CTPOMTH TUIOTE3BI OLIEHKH HEU3BECTHBIX MTAPAMETPOB CUCTEM M IPOBEPSITH HX;

* (opmymupoBaTh U pemark 3a1a41 MAIIMHHOTO O0yYEHHS Ha Pa3MEUSHHBIX JTaHHBIX;

* TIOHMXXAaTh Pa3MEPHOCTH IAHHBIX U KJIACTEPU30BaTh UX.

BJIAJIETh:

* HaBBIKAMU YCBOCHMS MEXIMCIMIUIMHAPHON MH(pOpMAIMu B OOJACTH MaTeMaTHYECKOTO aHaJM3a,
TEOPUH BEPOSATHOCTEH U MIPOrPaMMHUPOBAHNS;

* HaBBIKaMH [TOKCKAa HH(POPMAIMU TIOCPEACTBOM JIEKTPOHHBIX PECYPCOB;

* 0a30BbIMHM HaBBIKAMH MPOrPaMMHPOBAHUS, BKIIIOYAs pa0dOTy B MHTEPAKTUBHOM BBIYHMCIMTEIBHOMN
cpeze.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue 2 2
2 OcHoBsl Python 2 2
3 OCHOBBI MaTeMaTHYeCKOro aHamu3a Hu ) )
JMHEWHOH anreOpsl
4 bubnuorexu Python 2 2
5 I'pagueHT 1 METOBI ONITUMU3ALUN 2 2
6 OcHOBHBIE _ moHsTHA TEOpUH ) )
BEPOSTHOCTEH
7 MammHHOe 00y4eHne 2 2
8 JIuneitnble MoMIeNH B 3a/1a4aX PETPECCHH 2 2
9 [lepeobyuenue u HenooOyueHme 2 2
10 MeTtpukn B 3agadax perpeccuu " ) )
KJaccupuKanuu
11 KagectBO o11eHOK 2 2
12 |Sklearn 4 4
13 |HdepeBbs pemieHui 4 4
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)



1. BBenenune

Python: ucropus u m3en. Anaconda. Jupyter Notebook: TepMHUHONOTHS, OCHOBHBIC 3JIEMEHTHI
unTepdeiica, ropsaune knasuiy, hello world, sa3b1k pasmeTkn, Marnueckre KOMaH/IbI.

2. OcHoBsl Python

Tumbl fMaHHBIX: YKCIIOBBIE, TOCIENOBATENBHOCTEH, HAO0OpOB, comnocrapnenus, NoneType.
Omneparopsr: if, for, while, break, continue, pass. Anonumuble (yHkuuu. PabGora ¢ daiinamu:
CIIOCOOBI YTEHUS U 3aIUCH.

3. OCHOBBI MATEMaTHUYECKOTO aHaJK3a U JTMHEHHO! anreOpbl

MpuoxectBo. ®ynkius. [Ipeaen. [IpoussoaHas u ee reomerpuueckuid cMbici. Juddepennnan u ero
T€OMETPUUECKHUN CMBICI. DKCTpeMyMbl. Beimykiocts. JInHeiiHoe mpocTpancTBO. MaTpuiibl.

4. bubnuorexu Python

Numpy: crmocoObl co3aaHusi MaccuBa, 0a30BbIE W YHApHBIC OMEpaliy, MaHUMYISIUH C (HOPMOH,
nuHeiiHas anredpa. SciPy: optimize u MeToasl ontumuzanuu GyHKUUH, linalg u otnyure ot numpy.
MatPlotLib: pyplot juist noctpoenus rpadukoB. Pandas: 0cHOBHbIE KOMIIOHEHTBI, paboTa ¢ CsV.

5. I'pagueHT U MeTobl ONITUMU3ALIUN

YacTHas nmpousBoAHas U rpaaueHT. OyHKUMS NoTepb. I pagueHTHBIA cllycK. MeTonbl CiiydyaliHOTO
noucka. MeToa MMUTALMK OTXKHUra. DBOJTIOIMOHHBIE anropuTMbl. Metox Hennepa-Muna.

6. OCHOBHEIC TTOHSATHS TCOpUHn BepOfITHOCTefI

I'maBHBIE CBOKCTBAa BEPOSTHOCTH. YCIIOBHAS U IOJHAs BEPOSATHOCTU. PacmpenesieHus: HOpMaJIBHOE,
paBHOMEepHOEe Ha oTpeske, bepHymnu, OunomuanbHoe, Ilyaccona, muckperHoe. IucTorpammbl.
XapaKTepUCTUKU paclpeae/CHUN: MaToKUIaHue, MeAuaHa, MoJia.

7. MamuHHOE 00y4deHue
Beenenne. 3agaun o0yuyeHus ¢ yuureneM. 3agadu oOydeHus 6e3 yuutesst. Tumsl Ipu3HaKoB.
8. JIunelinble MOIENM B 33Jja4aX perpeccuu

Jluneiinas perpeccusi. OOydeHue moxenu JuHEHHOW perpeccud. CTOXacTUYECKUHM TpagueHTHBINA
cnyck. JIuneitnas knaccuukanus. DyHKIUM NOTEPD B 3a7a4ax KIacCU(UKALIH.

9. IlepeoOyuenue u HeOOOyICHNES

OCHOBHBIE TPUYHMHBI HU3KOW MPOU3BOAUTEIBHOCTH QJTOPUTMOB MAIIMHHOTO 00y4deHHs. MeToabl
BbLsBiieHUs. Kpocc-Banunanust. Perynspusanus. 'eomeTprudeckuil cMbIci peryssipu3aluu.

10. MeTpuku B 3a71a4ax perpeccuu U KiaccuuKanium

CpennexBaaparnynas omubka. Cpennss abcomoTHas omubOka. KoaddummeHT nerepMmuHaIium.
Ksantunbhas ommbka. Matpuna ommbok. Tounocts. [lonHora. F-mepa.

11. KauecTBO OIIEHOK

KpuBasi TOYHOCTH-TIOJMHOTHI. Pabouas xapakTepucTHKa TNpUeMHHMKA. [lomans mMoj KPHUBOM.
JlucbanaHc Ki1accoB.



12. Sklearn

Sklearn: datasets u Habopwl naHHBIX, model selection W pa3OueHWe NaHHBIX M HMTEPATOPHI
MepeKpecTHOU mpoBepkH, linear model u muHElTHBIE MOMENH, Metrics U OIEHKH Ka4eCcTRa.

13. JlepeBbs perieHni

HepeBbsi pemeHuit B 3ajadax perpeccun u kinaccupukanuu. Kputepuun uHPOPMAaTHBHOCTH.
«Ctpmxka» nepebeB. Kommnosunuu nepesbeB. Ciyuaiinblii nec. [pagueHTHbIN OyCTHHT.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

KommbroTepHbIi Kilace IS MPOBECHHS 3aHITHH, OCHAIIICHHBIH MYJIBTUMEIUIHHBIM 000PYI0BaHUEM
(mpoekTopom).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. MaTemnekryanbHble cuctemsl , yueOonuk / JI. H. Slcannkuii. — Mocksa, Jlaboparopust 3HaHUH,
2020.— URL: http://books.mipt.ru/book/301409 (nara o6pamienns: 10.03.2021). - [TonHbIH TEKCT
(Pexxum noctyna : u3 cetu MOTU / YnaneHnHsiid 1ocTyIn)

JlononHuTeNbHAS TUTEPATypa
Jluteparypa xadenpsbr:

1. 3aropyiixo H. I'. [IpukianHbie MeTObI aHANTN3a JaHHBIX U 3HaHHUH. — 1999.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. https://drive.google.com — cepBuc xpaHeHUsl, peJAKTUPOBAHUS U CHHXPOHU3ALUU (aiioB.

2. https://docs.scipy.org/doc/scipy/tutorial/index.html#user-guide — pyxoBomcTBO MoONIB30BaATENSA
oubnmroreku SciPy, npeaHa3HaAuYCHHOM JIJIsl BBIMOJHEHUS HAYYHBIX U MHKEHEPHBIX PACUETOB.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Iporpammuoe obecnieuenne: Python, Jupyter Notebook (Anaconda).
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YeneniHoe 0CBOEHHE JMCHUIUIMHBL TPeOyeT OONBIIOr0 00beMa CaMOCTOSTENLHOW PadOThl CTYJCHTA.
CamocrositenpHas padoTa BKIOYAET B ceOs MOMCK MHPOpPMaLuH, NpopaboTKy y4eOHOro Marepuana,
MOATOTOBKY K Ccllade IK3aMeHa.

CTyaeHTaM JIOCTyIHA BO3MOXKHOCTh KOHCYNBTALIUH C TIperojaBaTesieM, Kak MHAWBUAYaIbHBIX, TaK U
TPYIIOBBIX, IOCPEICTBOM CEPBHUCOB JUIi MTHOBEHHOI0O OOMEHa COOOIIEHMSMH WIH, TIpH
HEOOXOAMMOCTH, CEPBUCOB OPraHU3alNU U MPOBEACHUS BUACOKOH(EPEHIIHUI.

PyKOBOZICTBO M KOHTPOJIb 32 CAMOCTOSATENILHOM pabOTOM CTy/IeHTa OCYIECTBIACTCS MIPENOAaBaTEIeM B
(dopMe WHIMBHIYAIbHBIX KOHCYJIBTAIM, BBIOOPOYHBIX OINPOCOB HA 3aHATUSX W KOHTPOJIBHBIX
BOIIPOCOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: BbromeaunuHckre TEXHOIOr N
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: A.A. ConoBseB, A-p 6MOI. HAayK, ACCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
npobiemMax HayKd U TEXHHKH B 00JIaCTH CBOEH |McciieZioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCHOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus aucuuIUIMHbBI «OCHOBBI OMOMH(OPMATHYECKOTO aHAIN3a T€HETUYECKUX ITaHHBIX
pacteHui» o0yJaromuiicst JOIKEH:

3HATh:
* 0a30BblC NOHATHUS U HHCTPYMEHTBI HAYKH O JIaHHBIX;
. BO3MOXXHOCTH HMHTEPHET-PECYpCOB W  IPOTPaMMHOTO  OOECIICUeHHsI Ui PEIICHHS
npodecCUOHANBHBIX 3a7a4;
*  OCHOBHBIC METONBI pEIICHHs 33/a4 KJIACCH(UKAIMU U PErpPecCHH, a TAKKe KIacTepU3aluu U
HOHIKEHHS Pa3MEPHOCTH;
* KJIACCHYECKHE apXUTEKTYPhl CBEPTOYHBIX HEHPOHHBIX CETEH.
yMeThb:
*  OCYIIECTBISATH MOKUCK, QUILTPAIVIO, COOp M aHaIN3 JaHHBIX, HH(OpMAIUU U IIH(PPOBOTO KOHTEHTA
C UCTOJIb30BaHUEM UHTEPHET-Opay3epoB;
* W3y4aThb MAacCCHBBI IAHHBIX C LIEJIbIO IOUCKA B HUX CTPYKTYPBI M HAXOJUTh 3aKOHOMEPHOCTH;
* CTPOMTH TUIIOTE3BI OLICHKH HEU3BECTHBIX MTAPAMETPOB CUCTEM H IPOBEPSITH HX;
* (hopMyIMpOBaTh U peIarTh 3aJa41 MalIMHHOTO 00YYEHUs Ha Pa3MEUCHHBIX JJaHHBIX;
* TIOHWXaTh Pa3MEPHOCTH JIAHHBIX M KJIaCTEPU30BaTh UX.
BJIA/IETh:
* HaBBIKAMU YCBOCHHS MEXIWCIMIUIMHAPHON WH(pOpMAIMU B OOJACTH MATEMaTHYECKOTO aHaJH3a,
TEOPUH BEPOSITHOCTEH M NPOrPaMMHPOBAHUS,;
* HaBBIKaMH MTOWCKa HH(POPMAIMU TIOCPEACTBOM IEKTPOHHBIX PECYPCOB;
* 0a30BBIMU HaBBIKAMH IPOrPAMMHPOBAHMS, BKJIIOYAsi PabOTy B MHTEPAKTHBHOW BBIYHMCIUTEIBHOM
cpene.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb OcyliecTBiIsieTcs B GopMe MHIUBUAyalbHOTO ompoca. [lo pe3ymbraram ompoca
BBICTABIISIETCSL NPOMEXYTOUHAasi oOLEeHKa. K 53K3aMeHy JONyCKaroTCAd CTYAEHTHI, IOIYy4YUBIINE
[OJIOKUTENBHYIO OLEHKY.



Tunosbie BOIPOCHI:

1. Ouenka pacmpeneneHusi BHIOOPOYHOTO CPENHETO CIydalHOW BETHYMHBI MPH Pa3HBIX 00bEMax
BBIOOPOK.

- B gem 3akimtovaercs pa3HHIA MKy IMOJYICHHBIMU PACTIPEACIICHUSIMU TIPH PA3TNIHBIX 3HAUCHUSIX
n?

- Kak MeHsieTcss TOUHOCTh anmpOKCHMAIUHN PaclpeeNieHHsT BHIOOPOYHBIX CPEIHHX HOPMAIbHBIM C
pocTtom n?

2. Jluneiinas perpeccusa ¢ UCIOJb30BAHUCM CUHTCTHYCCKUX JAHHBIX, CMOICIUPOBAHHBIX Ha OCHOBC
HUCCIICOOBaHUA.

- Kak oTo6pa3uTh monapHbie 3aBUCUMOCTH MPU3HAKOB C MOMOIIBI0 Onbnuorekn Pandas?
- JIns gero ucnonb3yercs meton pandas.DataFrame.boxplot?

- Kakas ¢ynknus nmo asym mnapamerpam w_ 0 u w_1 BBIYHCISET KBaJPaTUYHYIO OIIUOKY
MpUOJIMKEHUS 3aBUCUIMOCTH Y OT X IpsAMoii tuHued y = w_0+w_1-x?

- C moMOMIBIO KAaKOTO METO/IA U3 MOAYJIS SCipy.optimize MO)KHO HAWTH MUHUMYM (YHKLINHU?
3. Jloructuyeckas perpeccus B 3agade OMHapHON KiIaccuuKaum.
- Onummre cnocoOsl 00pabOTKK OTCYTCTBYIOIIMX B HAOOpE NaHHBIX BELICCTBEHHBIX 3HAYCHUH.

- Onmmure padoty sklearn.feature extraction.DictVectorizer, ncnons3yemoro s npeoOpa3oBaHus
KaTeropuaibHbIX IPU3HAKOB.

- 3a4eM MCHONb3YIOTCS CTpaTU(UKALIUS U MACIITAONPOBAHNE BEIIECTBCHHBIX TPU3HAKOB?
- 3a4eM HCHOIb3yeTCs MOJTMHOMUAIBHOE IIPpeoOpa3oBaHue IPU3HAKOB?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

TunoBsie BOIIPOCHI U1 TOATOTOBKHU K 9K3aMCHY:

I'paguent B 3a1a4ax ONTHUMU3ALIMH.

MeTonpl ONITUMU3ALUH THIIEPHIAPAMETPOB B MAIIMHHOM O0Y4YCHHUU.
LenTpanbHas npeaensHas Teopema.

JluHeliHbIe MOAETH B 3a/1a4aX Perpeccuu.

MerTon rpalu€HTHOTO CIyCKa B 3a7a4e JMHEHHON PEerpeccui.
CroxacTUuecKuil TpaIueHTHBIN CITyCK.

Jlunetinas xnaccuduranus (Kiaccupukaropsl, QYHKINUN TOTEPH).

AN i

Henooby4uenue u nepeodydenne. Metosl 00pb0OBI ¢ HUMMU.
9. Buapl 00yueHus ¥ IPU3HAKOB.

10. Hanmmmre ¢yHKIUI0, KoTopas npubimkaeT (QyHKIHMIO Ha OTpPEe3Ke C MOMOIIbI0 MHOTOYJICHOB, a
TakKe 0ToOpakaeT Ha rpaduKe HCXOTHYIO (DYHKIIHIO U TIONYYHUBITYIOCS.

11. Hanummre GpyHKIMIO, KOTOpast MUHUMHU3UPYET (QYHKIUIO HA OTPE3Ke.

12. HanmmuTe QyHKIHIO, PeaTn3yONIyIo ar CTOXaCTHYECKOTO TPaJUEeHTHOTO CITyCKa.

13. Hanumwure (yHKUMIO, peasiM3yIOIIyl0 CTOXaCTHMYECKWH T'PaJWEHTHBIN CIYCK, IpeAroaras, 4To
Iar TPaJUEeHTHOTO CITyCKa YK€ peann3oBaH (Ha KaXKJ0W WTepanuyu B BEKTOp (CIHCOK) HOJIKHO
3aIlMCBIBATBCA TEKYIee 3HAYCHNE CPEIHEKBAIPAaTHYHON OIHOKHN).

14. Kiaccudunupyiite Habop naHHbix digits ¢ MCHoab30BaHUEM JTHMHEWHOW perpeccrud. « OTIOKUTE
10% u otobpasure 3((HeKTUBHOCTH MPOrHO3UPOBAHMS HA ITUX JAHHBIX.

15. TTokaxkute, KaKk Ha pe3ynbTaT paboOThI KIaccu(UKaTopa BIUSAIOT U3MEHEHUS B 00YYalOIMX JaHHBIX
W HACKOJIBKO OTIMYAIOTCS IpYyr OT Jpyra pa3OueHusi, reHepupyembie K-kpaTHOH mnepeKkpecTHOR
npoBepkoit (K-fold cross-validation). ns srtoro ortoOpasute kpuBbie ROC pa3nuuHbIX HaOOPOB
JaHHBIX, CO3IAaHHBIX B pe3ynbrarte K-kpaTHOl nepekpecTHOM npoBepku. Mcnonb3yiiTe 1000# Habop u
KIaccuQuKarop.

16. OToOpasute nepBbIil Mpu3HAaK Habopa naHHBIX diabetes Toukamu Ha AByMepHOM rpaduke. Ha Hem
ke M300pa3uTe JTUHHEH MpefcKa3zaHue JIMHEHHOU perpeccuu. Takke paccunrtaiiTe KOI(DGUIMECHTHI,
CPEIHEKBAIPAaTUYECKYIO OMNOKY U KOY(PPUITUESHT eTepMUHAINH (12 score).

17. TlponemoHCTpUpYyiTe BIHMSHHE KOJUIMHEAPHOCTH Ha KOA(M(OUIMEHTH ONEHKH, HCIOIb3Ys
Ridge-perpeccuto. IlocTpoiite aBymepHbI rpaduk 3aBHCHUMOCTH BeKTOpa KO3((UIMEHTOB OT
napameTpa peryiaspusanuu. B kauecTBe o0yuaromux JaHHBIX UCTIONb3YiTe MaTpully I uias0epra.



18. OtobOpaszute Ridge-kosddunuentst B 3aBucuMocTH OT L2-perymspuszanuu. M3o00pasute
pa3IMYHBIMU LBETAMH Ha JBYMEPHOM rpaduke BeKTOp KO3((GUIMEHTOB Kak (YHKLHUIO MMapamerpa
peryasipusanuu. Takke MOCTPOHTE BTOPOH TpaduK 3aBUCUMOCTH CPETHEKBAJAPATUYHON ONIMOKH
MeXIy Kod(h(UIMeHTaMH, HallIGHHBIMU MOJIENbIO, 1 BEKTOPOM K03(duimeHToB 0a30BON JTHUHEHHOM
MOJIEJIU OT IapaMeTpa peryssipu3aluy.

19. Pemunre 3amauy 17, ucnons3ys L1-perymspuzarop.

20. Pemnre 3amaay 18, ucnons3ys L1-perynspuszarop.

[Tpumeps! OueToB

buner 1

1. Jluneitnas knaccudukaius (KIacCuQUKaTOpbl, PYHKIIUH TOTEPD ).
2. HemooOyuenue u nepeoOydenre. MeToabl 00psObI ¢ HUMH.

buner 2
1. I'panueHT B 3a/1auax ONTUMHU3AIIH.
2. MeTo/pl ONITUMH3AIMH THIIEPIIAPAMETPOB B MAIIMHHOM OOyYeHUH.

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, DIIyOOKHE 3HAaHUS Yy4eOHOW MpOrpaMMbl TUCHUIUIMHBI TpPU OTBETE Ha
KOHTPOJIbHBIE BOINPOCHI M MMEIOIIEMY OTJIMYHbIE pe3yJlbTaTbl IO KOHTPOJIBHOH pabore u
nabopaTopHbIM paboTam,
OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbBIE, IIIyOOKHE
3HaHHUA y4eOHOH MpOrpaMMBbl JWCIMIUIMHBI TPH OTBETE HA KOHTPOJBHBIC BOMPOCH M HMEKOIIEMY
OTJINYHBIE PE3YNBTAThI [0 KOHTPOJIBHOU paboTe 1 1abOpaTOPHBIM padboTam,
OLICHKA «OTIMYHO (8)» BBICTABIISCTCS CTY/IEHTY, TOKAa3aBIIEMY IITyOOKHE 3HAHUS y4eOHOU MPOTrpaMMBbl
JUCLUIIMHBL TP OTBETE HAa KOHTPOJIBHBIE BONPOCHI M HMEIOIIEMY OTIMYHBIE PE3YJbTaThl I10
KOHTPOJIbHOH pabote u 1abopaTopHbIM padboram,
oueHka  «xopomo  (7)»  BBICTaBIAETCA  CTYAEHTY, IPOJEMOHCTPHPOBABIIEMY  TBEpAbIE,
CHCTeMaTH3UPOBAaHHBIC 3HAHUS MaTepHaja IpU OTBETE Ha KOHTPOJBHBIE BOIPOCHI M HMEIOIIEMY
OTJINYHBIE UITH XOPOIIIKE PE3yIbTaThl 0 KOHTPOIBHON paboTe U 1abopaTopHbIM paboTam,
OLIEHKAa «Xopomio (6)» BBICTABISIETCS CTYIACHTY, HPOJEMOHCTPUPOBABIIEMY XOpOLIME 3HAHUS
Marepuajia TpH OTBETe Ha KOHTPOJbHBIE BONPOCHI M HMEIOIIEMY XOpPOLIME pe3yibTaThl IO
KOHTPOJIbHOH paboTte u 1abopaTopHbIM padboram,
OLICHKA «XOPOIIO (5)» BBICTABIAETCS CTYACHTY MPOJEMOHCTPHUPOBABIIEMY, XOPOLIHE (C MUHIMAIbHBIM
KOJIMYECTBOM HEBEPHBIX OTBETOB) 3HAHHMs Marepualia IPH OTBETe Ha KOHTPOJbHBIC BOIPOCHI H
HUMEIONIEMY XOPOIIIKE Pe3yabTaThl 0 KOHTPOILHOU paboTe U 1abopaTopHbIM paboTam,
OLICHKA «YIOBJICTBOPUTEIBHO (4)» BBICTABISETCA, €CIM BO BpeMs OTBETa CTYICHT ITOKAa3bIBACT
HeTBep/J0e 3HaHKEe 0a30BBIX MOJIOKEHUH, CBA3aHHBIX C MAaTEPHAIOM KOHTPOJIBHBIX BOIIPOCOB, HO UIMEET
XOPOIINH pe3yNbTaT Mo KOHTPOJIBHOM paboTe U 1a00paTopHBIM paboTam,
OLICHKA «YIOBJIETBOPUTEIBHO (3)» BBHICTABISETCA, €CIM BO BpeMs OTBETa CTYICHT ITOKa3bIBACT
pa3po3HEHHBIH XapakTep 3HaHWH, HEUeTKHue, HO 0e3 rpyObIXx OomuOoK, (OPMYIMPOBKH Oa30BBIX
TIOJIOKCHNH, CBSA3aHHBIX C MAarepuajoM KOHTPOJBHBIX BOIPOCOB M HMMEET YIOBICTBOPUTEIHHBIH
pE3yNBTaT 1o KOHTPOJIbHOM paboTre 1 1abopaTopHbIM paboTam.
OLICHKA «HEYIOBJIETBOPUTEIbHO (2-1)» BBICTABISIETCS, €CIM BO BPEMS OTBETa HA KOHTPOJIbHBIE
BOIIPOCHI, CTY/ICHT TIOKA3bIBAET, YTO HE 3HACT OOJIBIIICH YaCTH OCHOBHOTO COACPKaHHS Kypca.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHny 3K3aMeHa CTyIEHTY M3 IepedHs B MUChbMEHHOH (opme 3amarorcs 2-3 Bompoca (He
Oosee 5), Tak)Ke YUUTHIBAIOTCS aKTUBHOCTh CTYACHTA HA 3aHATHUSX.

OK3aMeH [0 IUCLMIUIMHE SBJIAETCS 3aKJIIOYUTENbHBIM ITallOM HU3Y4YEHMsS Kypca U HMMEET LENbIO
MPOBEPKY 3HAHUM CTYIEHTOB II0 TEOPHHM, a TAaKKe HAaBBIKOB CaMOCTOATEIBHON paboThl C
PEKOMEHJOBAaHHOM JINTEPATYPO U UHTEPHET-PECYPCAMU.

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.



