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AHHOTANMA
[enb mpakTHKyMa IO MPHUKJIATHONW CTATUCTHKE W MANTMHHOMY OOYYEHHIO — Pa3BUTHE Y CTYACHTOB HABHIKOB
pelleHns] peaNbHBIX 3ajad TNPUKIAJHOW CTAaTUCTUKA W MAIIMHHOTO 00ydeHus. Kypc ycraHaBiamBaeT
MEXIIPEIMETHBIE CBSI3U MEX]y H3y4aeMbIMHU MapaienbHo mnpeameramu «lIpukiamHas craTUCTHKa» U
«MamuHaHOe 00ydeHre M aHanu3 AaHHbIX». Ciymarenu ydarcs TOTOBHTH HA0OPHI JaHHBIX JUIs aHaIu3a U
MPUMEHSThH CYIIECTBYIOIIIEE POrpaMMHOe oOecrieueHre Ha si3pike Python juis pemeHus 3ajaq nNpUKIagHOR
CTaTHCTUKH | MTOCTPOCHUS MOJIEIeH MallTMHHOTO O0yYeHUSI.

1. leau u 3apauun

eap AUCUMNIMHBI

Pa3BuTHE y CTYNEHTOB HAaBBIKOB PEIICHHS PEANbHBIX 33134 MPHUKIATHOW CTaTHCTHKH W MAIIMHHOTO
oOy4eHHsT ¢ WCIONIb30BaHWEM sI3bIKa TporpamMMmupoBaHusi Python. OOyueHume Ha mpakTHKE
UCIIONIb30BaHMSI IPOLICAYPHI, (PYHKIMHU S3bIKa IporpaMMupoBanus Python 1 coBpemeHHbIe OHOIMOTEKH
MAalIMHHOTO 00Y4eHHsI JUTS PEILCHHUS PeabHbIX IPAKTHUECKHUX 3a/1au.

3agauu AU CHUILIHHBI

- YCTaHOBJIGHHE MEXIIPEIMETHbIX CBsized Mexny npeameramu «llpuknanHas craTucTHKa» W
«MammHHOe 00yueHHe»;

- o0yueHHe MPaKTHYECKOMY MPUMEHEHHIO NMPHUKIATHOW CTAaTUCTHUKH M MAIIMHHOTO OOYYeHHs IJist
peleHus peanbHbIX 3a1a4;

- 00y4eHne caMOCTOATENIFHOM pealn3aliii METO0B MIPUKJIaJHON CTAaTUCTHUKH U MAIIMHHOTO OOYy4eHHS
B BUJIC IPOTPaMM.

- TpUOOpETeHNE HABBIKOB O(QOPMIICHUS PE3yJbTaTOB HMCCICAOBAaHUS M OOOCHOBAHHS ITOCTPOCHHBIX
MOJeIICH;

- MpHOOpEeTeHNE NMPAaKTUYECKHX HAaBBIKOB MPOrpaMMHpOBaHUs Ha s3bike Python, Britowas paborty c
COBpPEMEHHBIMU OMOIMOTEKaMH MATMHHOTO O0Y4YeHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananuzupyet npoOJIeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisier TIOMCK BapHaHTOB  pELICHUS
. |mocrtaBieHHOW  TPOOJIEMHOM  cHUTyalMd Ha  OCHOBE
YK-1 CriocoOeH 0CyIeCTBIATh KpUTHIECKUN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

CHUCTCMHOIO Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio NeicTBui IOCTAaBJICHHOM I1ICJIM KaK II0CJI€A0BATCIIbHOCTh IIAroB,

NpeaBUAS PE3YNbTaT KaXKIOro M3 HHUX U OLEHHUBas HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH M Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6.1 Ymeer pemars 3aaa4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  Pa3BUTHS,  ONPEACsTH U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

YK-6 Criocoben onpeniessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBINIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-3.1 CnocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aJa4u, IPOBECTH

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

aHaJI3 Pe3ysibTaTa U MPEeACTaBUTh BHIBOAbI,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

pelaTh 3aa4u, B TOM YUCIiIe pa3padbaTbiBaTh U
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBIX SBJICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OTyYaTh

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHUN K KOHKPETHON

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢

MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- XapaKTepUCTUKHN CTaTUCTUYECKUX PSZIOB

pacIpeneieHui,

- MCTOAbI ITPOBCPKU CTATUCTUICCKUX I'MIIOTEC3,
- CTaTUCTUYCCKHUEC METOAbl U3YUCHUS CBHSeﬁ,
- MCTOJbI aHAJIN3a JaHHBIX, UX CBOMCTBA U CLIOCOOBI HUCIIOJIb30BaHMsd,

- 0a30BbBIE MOJICIIH MAIIMHHOTO O0Y4eHUs,

- IOAXO/IBI K BU3YaJIU3alMU PE3yJIbTaTOB aHAJIN3A,
- OCHOBHBIE OOBEKTHI, MPOLEAYPHl U OMOMMOTEKH s3blka Python, HeoOXomuMmble JUIsl pemieHus 3ajad
MPUKIAJHON CTAaTUCTUKU M MAITMHHOTO OOyYeHUSI.

YMETB:
- IPOBEPATH CTATUCTUYECKUE TUITOTE3HI,

- BBIOMpATh M PEATN30BBIBATH MOIXOSIIYIO JIJISl PAKTHUECKON 3a7a9H MOJIeNThb MAITHHHOTO 00yUYeHYS,;
- 000CHOBHIBATh OIEHKY KaueCTBa MOJIENIM U METO/a BRIOOpa HAMITy Il MOJICIIH;

- TOTOBUThH JIaHHBIE JIJIs aHAJIN34,
- moadupark TureprnapaMeTpsl MOACIH,
- 0(popMIIATH pe3yNbTaThl HCCIICIOBAHYS;

- paboTaTh C COBPEMEHHBIMU OHOIMOTEKaMU MAIIMHHOTO O0YYCHHUS,
- TIPUMEHSTh OCHOBHBIE OOBEKTHI M TPOILEAYpPHI si3bika Python, HeoOxomumble uisi pemieHUs 3aaaq
MIPUKJIATHON CTAaTUCTUKHA U MAIIIMHHOTO O0YYeHUS.

BJIAJIETh:




- OCHOBHBIMH METOJaMHU MAIIMHHOTO O0yYEHWUSI.

- HaBBIKAMH BBIOOPA HAWTy4dlIeld MOJIENH IS MAITMHHOTO O0y4YeHNS;

- CpelcTBaMH pPa3pabdOTKM M TECTUPOBAHHS MPOrpPaMMHOTO Koja Ha s3bike Python, obbekramu u
CpeICTBaMH, TpeIIaraéMbIMU CTaHAAPTHBIMU OHONMOTEKaMU, HEOOXOMMMBIMH ISl PEHICHUs 3ajad
NPUKJIAJHOM CTATHCTHKU M MAIIMHHOTO OOy4eHHSI.

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

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| Craructuueckue psbl pacupeneacHui u 3 6
UX XapaKTePUCTHKH
2 Br16opounsiit METON. IIpoBepka 3 6
CTaTUCTUUYECKUX TUIIOTES.
3 CTaTI{CTI/I‘IeCKI/Ie METObl  U3Yy4EHUs 3 6
CBsI3eH.
4 Mopaenu MalMHHOTO O0Y4YEHUs 3 6
5 Merton Onmxkaiimux coceneit 3 6
6 MeTonpsl BOCCTAHOBJICHHS IUIOTHOCTU U 3 6
0aliecOBCKHUE KIIACCH(PUKATOPHI
7 Jlorucrtuueckas perpeccus U METOX 3 6
OTIOPHBIX BEKTOPOB
8 ByctuHr Hajg pemaromumMu 1epeBbsIMH 3 6
9 Busyanuzauus u kiactepu3anus 3 6
10 |He#ipoHHsle cetn 3 6
Hroro yacos 30 60

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 3 (Ocennuii)

1. CrarucTuueckue psiibl pacrpeesieHuil U UX XapaKTePUCTUKH

ATpuOYTHBHBIN W BapUAIIMOHHBIN (IMCKPETHBIN, WHTEPBAIBHBIN) PAJbI pacnpeneneHuii. Bapuanra,
4yacTtora, IUIOTHOCTh pachpeneneHus. [paduueckoe wn300pakeHHue psSAOB  pacHpeAciICHHS.

Craructrdeckre TaOIuIbI.

2. Beibopounstii meton. [IpoBepka cTaTHCTUYECKHX THUIIOTES.

Craructuueckue rurnore3bl. OCHOBHBIC MOHATHA. [ UITOTE3bI O 3aKOHE pacnpeneiacHus. l'unioressl 0
YHUCJIOBOM 3HAYCHHUU I'CHCPAJIBHOI'O CPECAHCTO U JUCIICPCUH.

3. CraTuCcTHYCCKUE MCTOAbI NU3YYCHUA CBsI3CH.




JucnepcronHsiit aHanu3. KoppensuonHo-perpeccnoHHbINA aHAIH3.
4. Mozeny MallImHHOTO O0y4YeHUS

OO6yuenue ¢ yunreiaem. OOyueHue 6e3 yUuTens.

5. Meton Onmxaimux coceneit

Mertpudeckuii kinaccuukaTtop W MeToj] ONMXKaWImMX cocesiei. BhIUUCIEHHM OIICHOK CXOJICTBA
MEXIy OOBEKTaMH.

6. MCTO,I[BI BOCCTAHOBJICHUS INIOTHOCTU U 0ali€COBCKHUE KHaCCH(bHKaTOpLI

OnTuManbHbBI OaliecOBCKHA KilaccUPUKaTop. 3aja4a BOCCTAHOBJICHUS TUIOTHOCTH pPaclpe/IeICHusI.
Hausnbiii GaiiecoBckuil knaccudukarop. Hemapamerpuueckasi oueHka IUIOTHOCTH. HopmanpHbIN
JUCKpUMHUHAHTHBIN aHanu3. PasneiieHne cMecu pacnpenesieHuin.

7. Jloructrueckast perpeccusi ¥ METOJ OIIOPHBIX BEKTOPOB

ATTIpoKCUMAITUsT IMITUPUUECKOTO prcka. JInHelHHbIN KiaccudukaTop u TUHEWHas perpeccus. Meros
CTOXaCTUYECKOTO I'PaJUEHTHOrO ciycka. Jlornctnueckas perpeccus. MeTton onopHBIX BEKTOPOB.

8. BYCTI/IHF Haa peHIatroMU JCPCBbAMU

Pemaromne nepeBbst. Cnywaitneiii siec. byctunr m Osrrunr. [lpumepsl permmaromux IepeBbEB.
HNHdpopmMaTuBHOCTH. AJITOPUTMBI HOCTPOSHHUS PEIIAIOIINX AEPEBHEB.

9. Buzyanu3zanus u KjacTepu3anus

KauectBo  kmacrepuszanuu.  CTarucTUYECKHE,  3BPUCTUUYECKHE  METOAbI  KJIACTEpU3ALUU.
Uepapxuueckas knactepuzanus. Cetu Koxonena.

10. HeiiponHsle cetu

Mopnens HelpoHa, OHOCIOWHAas ceTb. MeTtox 0OpaTHOro pacHpOCTPAHEHHS OIIMOKH IS
JByXCJIOMHOU HelpoceTu. MeTolapl ONTUMHU3ALMU Uil HEUPOHHBIX ceTell. MOyHKIUM aKTHBaLUU.
[Ipobnema 3aryxanus u B3pbIBa TIpaaueHTa. Dropout. Batch Normalization. ABTOEHKOIEPHI.
CBépTouyHbIC HEHPOHHBIN CETH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

KommbroTepHslIii Ki1ace, OCHaIlIEHHbIH KOMIbIOTEpaMu ¢ ycTaHoBIeHHBIM [10 cpens
nporpammuposanus Python. Wnu ctannapthas ydeOHas aynuTopus 1 HOyTOyKH ¢ ycTaHoBiIeHHbIM 10
cpensl nporpammupoBanus Python.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Mamnanoe obyuenue [Tekcr] = Real-World Machine Learning / X. bpunk, /[x. Pudapnc, M.
®erepond .— CII6. : [Tutep, 2017 .— 336 c.: win. — (bubnuoreka nporpammucta). - 1000 3k3. - ISBN
978-5-496-02989-6.) .— IMomusiit Tekct (Joctyn uz cetn MOTU / YnaneHHbIN AOCTYI).

2. Python u mamuuHoe oOyuenue [Tekcr] = Python Machine Learning : kpaline HeoOXoauMoe U3jaHUE
M0 HOBEWIIIEH Mpe/icKa3aTeTbHON aHaTMTHKE ISt O0Jiee ITyOOKOTO0 TOHUMAaHHS METOI0JIOTHI
MamrHHOoro obydenus / C. Pamika; nep. ¢ anmi. A. B. Jlorynosa .— M. : IMK Ilpecc, 2017 .— 418 c.:
ni. - [Ipenm. ykas.: c. 408-417. - 200 sk3. - [ISBN 978-5-97060-409-0 (B niep.) .— IlonHbIH TeKkCT
(Hoctyn u3 cetu MOTU / Ynanennslit noctymn).

3. Tlpukiamnas MaTemMaTHUecKas cTaTUcTHKA [ TekcT] : st HHXKeHepOoB U Hay4uHbIX paboTHUKOB / A. U.
Ko63aps .— 2-¢ u3zn., uctp. / [Hayuroe uzn.] .— M. : ®usmariut, 2012 .— 816 ¢. — (CoBpeMeHHEIe
METOJIbI B MaTeMaTuke). - bubmnuorp.: c. 737-759. - [Ipenm. ykas.: c. 806-810. - MmeH. yka3s.: c.
811-813. - 500 3k3. - ISBN 978-5-9221-1375-5 (8 nep.) .— [Honusiii Texer (Joctyn uz cetn MOTU /
VYraneHHbIN TOCTYT).

JlononHuTenbHAs TUTEpaTypa
1. lpuknannas craructuka. [puanune! u npuMeps! [Teker] : [y4e6. mocobue st By3oB] / J. Koxke, O.
Cuemnn ; ep. ¢ aar. E. B. YUenypuna ; nox pen. 0. K. bensiesa .— M. : Mup, 1984 .— 200 c.

2. MaremaTrrn4yecKkye OCHOBBI MALTMHHOTO 00y4yeHus 1 nporHo3uposanus [Tekcer] : [yue6. mocobue amns
By30B] / B. B. Betorun ; Mock. ¢u3.-Texs. uH-T (roc. YH-T), JIab. CTpyKTYpHBIX METOJIOB aHAJIN3a
JaHHBIX B IpeackaszaresnbHoM moaenupoBanuu (IIpeMoJlab), Mu-T npobnem nepenaun nadopmanuu
uM. A. A. Xapkesnua PAH .— M. : MIIHMO, 2013 .— 304 c. - bubmuorp.: c. 301-304. - 800 »x3. -
ISBN 978-5-4439-0111-4 .— Tlonusri TexcT (Joctyn u3 cetn MOTU / YnaneHHsbIi q0CTY).

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

He ncnonesyrores

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

Ha 3ansaTHsSX MCONb3yIOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAIUH.
Taxoke 3aHATHS. MOTYT MTPOXOAUTH B IUCTAHIIMOHHOM BHJIE TIOCPEJICTBOM BHICOKOH(EpEeHIINH.

Cpena nporpammupoBanus: Python.
9. MeTonuueckue yKa3aHus 151 00y4aloMMXCsi 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIsl)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
YMETb IPUMEHSThH [10JIyUYEHHbIE 3HAHUS AJIS PELICHUs Pa3IMuHbIX 3a/1a4.

VYenenHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHSAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTeCTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTIENBbHBIX TEM, BOINPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.

1. [lo xaxnol Teme MNpaKTUKyMa MpeajaracTcs psa INPAaKTUYEeCKUX 3a/ad, KOTOPbIE CTYIEHTY
HEOOXOAMMO PELINThH 3a 3aJJaHHOE BpeMsL.

2. PexoMeH tyeTCsl yCIICIIHO C/1aBaTh Bce pabOTHI MPAKTHKyMa B CPOK, TAaK KaK 3TO YIPOIAET UTOTOBYIO
aTTeCTaLHIO 110 MPEIMETY.

3. Poxnp mpenogaBatens Ha ceMUHapax — KOHCYJIBTAlNs CTYJCHTOB 110 BOSHUKAIOIIUM B XOJI€ PEIICHHS
3aj1a4 ¥ HalMCaHMs KOjia IPOrpaMM BOIIPOCAM.

4. 3agaHus MPaKTUKyMa MOTYT BbIIaBaThCs U OLICHUBATHCS TUCTAHIIMOHHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: H.A. BonkoB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

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
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JNEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaraMu

OIIK-3 Cnoco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTY4YaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I TOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX

TAATAAMM ) D TIDANATITITATI TITIAATAIATITATT NATArTTT

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus: AUCHMIUIAHBL «[IpakTUKYM 1O MPUKIATHON CTaTHCTHKE W MALTMHHOMY OOYYEHHIO)»
00yJaromuiics JOKeH:

3HATh:
- XapaKTEePUCTUKU CTAaTUCTHYECKUX PAAOB paclpeeseHnH,
- METOJIbI IIPOBEPKH CTATHCTHUECKUX TUTIOTE3,
- CTAaTUCTUYECKNE METO/Ibl U3YUEHUs CBA3ell,
- METO/Ibl aHAJIN3A JIaHHBIX, UX CBOWCTBA U CIIOCOOBI UCTIONB30BAHMS,
- 0a30BbBIE MOJICITH MAIIMHHOTO O0y4eHUS,
- IOAXO/IBI K BU3YaJIU3aIMU PE3yJIbTaTOB aHAJIN3A,
- OCHOBHBIE OOBEKTHI, MPOLEAYPH U OMOMMOTEKH s3blka Python, HeoOxomuMmble JUIsl pemieHus 3ajad
MPUKIAJHON CTAaTUCTUKU M MAITMHHOTO OOyYeHUSI.
yMeThb:
- IPOBEPSATH CTATHCTUYECKUE THITOTE3BI,
- BBIOMpATh ¥ PeaIr30BbIBATh MOAXOSIIYIO AT TPAKTHUECKOH 3a1a41 MOZIEb MAIlIMHHOTO 00yYeHNs;
- 000CHOBBIBATH OIIEHKY KaueCTBa MOJICJIM M METO/Ia BEIOOPA HAMITYYIIeH MOJIECIH;
- TOTOBUTH JTaHHBIE JIJIs aHAIIN3a,
- moAOMpaTk TUTIEPIIaApaMeTPhl MOJICIH,
- 0(popMIIATH pe3yNIbTaThl HCCIIEIOBAHYS,
- paboTaTh C COBPEMEHHBIMU OHOIMOTEKaMHU MAIIMHHOTO OOYYCHHUS,
- NIPUMEHITh OCHOBHBIE OOBEKTHI M IMpOLEAYpHl si3bika Python, HeoOXoanmmble A pemieHus 3aaq
NPUKIAJHON CTAaTUCTUKU M MAITMHHOTO OOyYCHUSI.
BJIA/IETh:
- OCHOBHBIMH METOJaMHU MAIIMHHOTO O0yYEHHS.
- HaBBIKAMM BBIOOpA HaWTydIIed MOJIENH [T MAIlTMHHOTO 00yYeHus;
- CpeacTBaMU pa3pabOTKH M TECTUPOBAHUS IMPOrPaMMHOIO Koja Ha si3bike Python, oOwbexramu u
CpEeICTBaMH, MpeUlaraéMbIMU CTaHAAPTHBIMH OMOMMOTEKaMH, HEOOXOIMMBIMH JJIsl PEIICHHs 3a1ad
MPUKIAJHON CTAaTUCTUKU M MAITMHHOTO OOyYeHUSI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKH K TeKylIeMY KOHTPOJII0

HpI/IMepBI JOMAIIHETO 3aJaHUA

1. OOBYHO TpUMEHsIEMOe JIEKAPCTBO CHUMAET Hocieornepaunonnsie 6omu y 70% nauuentoB. Hosoe
JIEKapCTBO, MIPUMEHIeMOe [Tl TeX ke 1enei, momorno 90 nanuentam u3 nepsbix 100 oneprpoBaHHBIX.

MosxHo 71 Ha ypoBHe 3Haunmoctd a = 0,05 cuurtarh, 4TO HOBOE JIEKapCTBO Jiyulie? A Ha ypoBHE a =
0,017
2. PaccuuraiiTe CpeaHEro0ByI0 3apaboTHYIO IUIaTy paOOTHUKOB IIKOJIBI 10 HMEIOIIMMCS TaHHBIM

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Uem oTimyaroTcs 3a71a4u OOYUYCHHsI ¢ YIUTEIEM OT 00ydeHwus 0e3 yaurTens?

Ha xakue Bunbl nenutcs oOydeHue ¢ yaurenem?

UTto Takoe ri1aBHbIC KOMIIOHEHTHI B METOJIE TJIABHBIX KOMITOHEHT?

Kaxk npu mocTpoeHuu CIry4aifHOTO Jieca IMOIyIar0TCs PA3HBIE PEHIatoie IEPeBhs?
Nmeet nu cMBICK TPOBOANUTE OSTTHHT HAJ IMHEHHOU perpeccueii?

R S

. Kakoiif rmyOuHBI cTOUT OpaTh pemaroniue IepeBbs A MOCTPOSHUs OyCTHHTa? A NI CIIy4aitHOTO
neca?

7. B KakoM IpOCTPAaHCTBE MPOUCXOAMUT TPAJUHEHTHBIA CIIyCK NPU IMOCTPOCHHUH TIPAJUEHTHOTO
Oyctunra?

8. B uem otnmune XGBoost oT mpocToro rpaareHTHOr0 OycTHHra?
9. MoxHO 11 ¢ ToMOTIIbE0 SVM TOIyYuTh HEMWHEHHBIN Kilaccupukarop?
10. Yto Takoe HelipoH?




11. U3 4ero cocTouT ciioil B HEMPOHHOMN CETH?
12. B uem npoGnema 3aTtyxaHus TpaJMeHTa B HEHPOHHOH ceTr?

[Ipumeps! KOHTPOJIBHBIX 3a7aHui 2 cemecTpa (IK3aMeH):

[Iporpamma:

3. Iocrpoiite psia pactpeneneHus CTyIeHTOB 1o ycreBaemoctu: 2, 3,3, 4,2,5,5,3,3,4,5,4,5,5, 5,
4,3, 3,3,3,4,4,4,4, 4 5,5, 4, 4, 4. IloncunrtaiiTe JOKAJIbHBIC U HAKOIHUTCILHBLIC YaCTOTHI.
[TocTpolite moNUroH MW KyMmynasaTy pacopefenenus. OmnpenenuTe MOAY, MEAHaHY, CPEAHIOIO,
JUCTIEPCHIO, CpPelTHEEe KBaIpaTHIeCKOe OTKIIOHEHUE, KOO (UIIMEHT BapHUaIlvy.

4. Ha sk3aMeHe IO UCTOPHH CTYAEHTHI MOIYYHIIN OLICHKH:
344434
343544
552323
344533
545444

[TocTpouTh TUCKPETHBIN BapUAIIMOHHBIN PSJI paclpeeieHUs CTYJICHTOB 10 OaiaM B H300pasuTh ero
rpaduvecKH.

5. TlomroroBka 9-Tu HIKOJBHUKOB IO (hpM3MKe OblIa MPOBEICHA IIPU MOCTYIJICHUU B OJUMIINAIHYIO
LIKOJTY, @ 3aTE€M TOocJe ABYX HeAemb 3aHsITuil. Torn mpoBepku B Oaiax OKa3aldrch CIEAYIOMINMU:

(B 1-i1 cTpoke unciio 0aIoB MPH MOCTYIUIEHUH, BO 2-i — MOCJIE ABYX HEJENb 3aHSATHI)
Tpebyercss Ha ypoBHe 3HaunMocTH 0,05 yCTaHOBUTb, 3HAYUMO WM HE3HAYMMO YIIyYLIHJIACh
MOATOTOBKA HIKOJIbHUKOB, B ITPEATNOI0KEHHH, YTO YUCIIO OAIIOB pacipeiesieHO HOPMAIbHO.

6. OOBIYHO MPHMEHSIEMOE JIEKapCTBO CHUMAET Iociieonepanuonnsie 6omu y 80% mammentos. HoBoe
JIEKapCTBO, IPUMEHSIEMOE AJIA TeX ke 1eneil, noMorno 90 nanuentam u3 nepsbix 100 onepupoBaHHBIX.
MoxHo 11 Ha ypoBHE 3HaunMocTd a = 0,05 cuurarhk, 4TO HOBOE JIEKapCTBO Jydle? A Ha YpOBHE a =
0,01?

7.  PaccumTarh cpenHETrofOBYIO 3apalOTHYIO IUIaTy pabOTHUKOB 00pa3oBaTesIbHOM cdephl Mo
MMEIOLINMCS TaHHBIM.

8. Mcxons n3 TaHHBIX TaONUIBI OCTPOITE MPUIMHHO-CIICICTBEHHBIC CBSI3M M TIOMOTUTE YYAIIUMCS C
npodopueHTanren

9. Ilyctp mmeercs m HaOMIONEHHH, KaKAOMY H3 KOTOPBIX COOTBETCTBYET 3amuch B Tadmume. Bce
3amKcy MPUHAAJIESKAT KaKoMy-1100 Kinaccy. Heo6xoquMo onpenenuTs Kiace i HOBOH 3alucH.

10. Umeercst MHOXKECTBO 0OBEKTOB X M KOHEYHOE MHOXECTBO HMMEH KiaccoB Y . MHOXeCTBO
npeueneHToB X X Y  SABIAETCS BEPOATHOCTHBIM IPOCTPAHCTBOM C M3BECTHOM IUIOTHOCTBIO
pacnpenenenus p(X, y) = P(y)p(x]y). BepostHocT nosiBieHHs 00bEKTOB Ka)IOro U3 kiacco Py =
P(y) usBecTHBI M Ha3bIBaIOTCS AlPUOPHBIMU BEPOSITHOCTSIMM KjaccoB. [InmoTHocTu pacnpezneneHus
kimaccoB py(x) = p(xX|]y) Taxke HM3BECTHBl M Ha3bIBAIOTCS (YHKUMSMH NPaBAONOAOOHS KIIACCOB.
Tpebyercst MTOCTPOUTH aNTOPUTM a(X), MUHUMHU3UPYIOIINH BEPOITHOCTh OIIMOOYHOM KiaccuuKaiuu.

11. Umeetcst MHOXecTBO mpenieeHToB X{ = (Xi, yi) £ i=1, BEIOpaHHBIX CIy4aliHO W HE3aBHCHMO W3
HeHW3BeCTHOTO pacmpenenenus p(X, y) = Pypy(x). TpeOyercss mocTpouTh SMIHMPHYECKHE OLICHKH |
anpUOPHBIX BeposTHOCTEH P™ y n QyHKIuil nmpaBnomnonodus p y(X) Ui KakI0ro u3 KiaccoB YE Y,

KOTOpbIE IPUOIMKAIH ObI, COOTBETCTBEHHO, BEpOSITHOCTH Py 1 QyHKIMHK py(X) Ha BCEM MHOKEeCTBE X.

12. Hatitn Hambosiee MOIXONAIIYIO JIMHUIO, WU THIEPIUIOCKOCTh PA3ACTSIONIYI0 JAaHHBIE Ha JIBa
Kjacca.



13. latacer TuTaHUK COOCPXKUT JaHHBIE HacCaXUPOB Kopalis. Llenp 3amaun — MOCTPOUTH MOAETD,
KOTOpas Jy4IIMM 00pa3oM CMOXET MpeZcKa3aTh, OCTAJICS JIM MPOU3BOJIBHBIN MAacCaXUpP B JKUBBIX WU
HET.

14. Ctout wim HET BHIIaBaTh KPEIUT KIUEHTY IO UMEIOIUMCS JaHHBIM ?

15. TlpeacraBsre, 9TO BBl MUHHACTP 00pa30BaHUs CTPAaHbI KOTHKOB. BaM HY)KHO pelIUTh KaKUE ITKOJIBI
Jyy4liie: MaJICHbKYE WK OOJbIIHE.

Bel pemmnu, 4T0 HYXKHO CpaBHHTh HMX IO pe3ylibTaraM eIWHOTO Kommadbero 3k3ameHa (EKD).
[Ipennaraercs mocMOTpeTh Ha CPETHUM pE3yNbTaT MO IIKOJIaM: OTCOPTHPOBATh MO HEMY U CHENaTh
BBIBOJIBI HCXO/s U3 TON 10 Tydmmx 1Ko,

Bam nan ngaracer cat exam_data.csv

Onmncanue JaHHBIX:

school -- HomMep HIKOIBI;

test_score -- pe3yJbTaT OHOTO YUCHHKA U3 3TOH IIKOJIIBI,

number_of students -- KOJI-BO yUE€HHKOB B ILIKOJIE.

[IpuBeneHs! JaHHBIE O BceM yueHUKaM U3 500 KO CTpaHbl KOTUKOB.

16. Ectb pacupcacsICHUC TOYCK Ha IMJIOCKOCTH, HCKOTOPBIC CIMBAIOTCA B obmactu. B KaKyro o0acTh
Io1IaacT HOBAas TOYKa Ha IIOCKOCTHU?

17. 3aman HaGOp OOBEKTOB, KaXIOMYy OOBEKTY COIOCTABIEH BEKTOP 3HAUYCHHMH HPU3HAKOB (CTpOKa
Tabnuipl). Tpedyercs pa30UTh 3TH 00BEKTHI Ha KJIACCHl SKBUBAJICHTHOCTH.

Kputepun onennBanus

Onenka «ormmuHo (10)» BeIcTaBIgeTcs O0O0yyalomeMycs, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HaHMA y4yeOHOW MpOrpaMmbl AWCHUIUIMHBI W yMEHHE
YBEPEHHONIPUMEHATh HMX Ha IMPAaKTHUKE TMPH pPEIICHMH KOHKPETHBIX 3ajad, CcBOOOOHOE W
MPaBWILHOE00OCHOBAHNE NPUHSTHIX PEIICHUH;

olleHka «omM4HO (9)» BBICTaBNUsETCS OOYydYalONIEeMyCs, €CJId OH [OKa3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbBIC, TIIyOOKWE 3HaHMsA y4eOHOW TpOrpaMMbl JUCHHUIUIMHBI W yMEHHE
YBEPEHHONIPDUMEHATh WX HAa MPaKTHKE TIIPH pPELICHHHM KOHKPETHBIX 33/a4, CBOOOJHOE W
NPaBUILHOGOOOCHOBAaHNE TPUHATHIX PEIICHWH, HO TPU OSTOM OBUIM JOMYyIIEHBI HEOOIbIINE
HETOYHOCTH, KOTOPBICOBIIH CAMOCTOSITEIIbHO OOHAPYKEHBI M UCIIPABIICHBL;

OllcHKa «OTIMYHO (8)» BBICTABNsETCS OOydYaIONIEMyCs, €CJIM OH [IOKa3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbBIC, TIIyOOKWE 3HaHMsA y4eOHOW TpOrpaMMbl JUCHHUIUIMHBI W yMEHHE
YBEPCHHONIPUMEHITh WX Ha IMPAaKTUKE TMPH pEIICHWHM KOHKPETHBIX 3ajgad, CBOOOAHOE W
NPaBUILHOCOOOCHOBAaHNE TPUHATHIX PEIICHWH, HO TPU OSTOM OBUIM JOMYyIIEHBI HEOOIbIIUE
HETOYHOCTH, KOTOPBIE NOCIIE YKa3aHUs 3K3aMeHAaTOpa ObUTH CaMOCTOSTEIbHO HCIIPABIICHBI;

OLICHKA «XOPOIIO (7)» BBICTABISETCS 00yYarOMEeMyCs, €CJIM OH TBEPAO 3HAET Marepuall, IPaMOTHO UIIO
CYIIECTBy M3/araeT ero, yMeeT NPUMEHATb IOJyYeHHble 3HAHUS HA NPAKTHKE, HO
JONYCKaeTHETOYHOCTH B OTBETE HJIH JEIaeT HeCYIIECTBEHHbBIC OIMOKY IPH PEIICHUH 3a/1a4;

OLICHKA «XOPOILO (6)» BBICTABIAETCS 00yUaromeMycsl, €CIIM OH TBEPAO 3HAET Marepuall, IpaMOTHO UIO
CYIIECTBy W3JIaraeT €ro, yMeeT NPUMEHATh IONyYeHHbIE 3HAHUS Ha TPAKTHKE, HO
J0IycKaeTHeOOobIIe OIIMOKY B OTBETE U (WJIN) IIPU PEIICHUH 3a/1ay;

OLICHKA «XOPOIIO (5)» BBICTABISACTCS 00yYarOMEeMyCs, €CJIM OH TBEPAO 3HAECT Marepuall, IpaMOTHO UIIO
CYILECTBY M3JIaraeT ero, yMeeT IPUMEHATh MOJIyYeHHbIE 3HAaHHUS Ha NPAKTUKE, HO OTBEYACTHEYBEPEHHO
U (MK AOMYyCKaeT OIMOKY NPY PELICHNH 33134,

OLICHKA «YIOBJIETBOPHUTENHHO (4)» BBICTABISICTCS OOy4aromeMmycs, MoKaszaBlieMy (parMeHTapHbIH,
Pa3pO3HEHHBIN Xapaxkrep 3HaHUM, HETOYHBIE (hopMyIUPOBKH 0a30BBIX MIOHATHUH,
HapYUICHUSUIOTHYECKOH MOCIIeI0BAaTEIbHOCTH B H3JIOKEHHH IPOTPAMMHOTO MaTepHaa, eCliy Ipu dTOM
OHBJIQZICET OCHOBHBIMH pa3JelaMH Y4eOHOW IporpamMMbl, HEOOXOJMUMBIMU Ui JajJbHEHIIEro
00y4YeHHSAN MOKET IPUMEHSTH MTOJTyYCHHbIC 3HAHU 110 00pa3Ily B CTaHAapPTHON CUTYallNH;



OLICHKA «YJIOBJIETBOPUTENIBLHO (3)» BBICTAaBIACTCS OOydaroLIeMycCsi, MOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBI  XapakrTep  3HaHWH,  HETOYHbIE  (OPMYIHPOBKM  0a30BBIX  IOHATHIA,
HApYIICHUSUIOTHYECKO  MOCJIEIOBAaTEIbHOCTH B M3JIOKEHHH NPOIPAaMMHOTO — Marepuaia, He
BJIAJICIONIEMYHEKOTOPBIMU pa3zesaMyd y4eOHOH MpOorpamMMbl, HO YMEIOIIEMY MPUMEHSATh TOy4YCHHBIC
3HaHUS 000PAs3Ily B CTAHIAPTHON CUTYAIHH;

OIICHKA «HEYIOBIETBOPUTEIHHO (2)» BBICTABISETCS 00ydaronieMycsi, KOTOPhI He 3HaeT OobleyacTu
OCHOBHOTO  COICpKaHUS yd4eOHOW TpOrpamMMbl JMCHUIUIMHBIL, JIONyCKAaeT TpyOble OUIMOKU
BGOPMYIHPOBKAX OCHOBHBIX MOHSATUH IMCUMIUIMHBI W HE YyMEET HCIOJIb30BaTh IOJTy4YCHHBIC
3HAHHATIPU PEIICHUH THITOBBIX MPAKTUYECKHUX 33]1a4;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS O0ydarOUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

WtoroBast arrecramysi M0 IUCHUIUIMHE MpoxomuT B (Gopme audedpeHnupoBaHHOrO 3averae.
JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B MUCbMEHHOHN QopMme.



