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[Iporpammy cocrasuin: H.A. Bonkos, accucTeHT
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AHHOTANMA
Lenb mpakTHKyMa MO MPHUKJIATHON CTaTUCTUKE M MAIIMHHOMY OOYYEHUIO — Pa3BUTHE y CTYJICHTOB HABBHIKOB
pelleHns] peallbHBIX 3a7ad MPHUKIAJHON CTAaTHCTHUKH W MamuHHOTO oO0ydeHms. Kypc ycraHaBnuBaeT
MEXIIPEIMETHBIE CBSI3M MEXIy HW3ydYaeMbIMH MapayienbHO mnpeameramu «lIpukiagHas cTaTHCTHKA» H
«MamuHaHOEe 00ydeHre W aHajau3 JaHHbIX». Clymiarenu ydarcs TOTOBUTh HAOOpHI AHHBIX JJIS aHAIN3a U
MPHUMEHSThH CYIIECTBYIOIEE MPOrpaMMHOe obecrieueHre Ha si3bike Python muist pemieHust 3aa4 NpUKIaTHOR
CTaTHCTUKH | MTOCTPOCHUS MOJIEIeH MallTMHHOTO O0yYeHUSI.

1. leau u 3apauun

eap AUCUMNIMHBI

Pa3BuTHE y CTYICHTOB HAaBBIKOB PEIICHUS PEANIbHBIX 3a/1ad MPHUKJIAJHOW CTATUCTHKH M MAIIMHHOTO
oOy4YeHHsI ¢ WCIONL30BaHHEM sI3bIKa TporpaMmupoBaHusi Python. OOyueHwe Ha TpakTUkKe
UCIIONIb30BaHMsI IPOLICAYPHI, (PYHKIMH SI3bIKa IporpaMMupoBanus Python u coBpemMeHHbIe OMOIHOTEKN
MAalIMHHOTO 00Y4eHHsI JUTS PEILCHHUS PeabHbIX IPAKTHUECKHUX 3a/1au.

3agauu AU CHUILIHHBI

- YCTAHOBJIGHHUE MEXKIPEIAMETHBIX CBs3el Mexay npenMeramu «llpuknanHas cTaTUCTHKa» WU
«MammHHOe 00yueHHe»;

- o0yueHHE MPAaKTHUYECKOMY IPUMEHEHHIO MPHUKIAAHON CTAaTUCTUKM W MAIIMHHOTO OOyuYeHHs IS
peleHus peanbHbIX 3a1a4;

- 00y4eHue caMOCTOSATENbHOM peann3aluy METOA0B MPUKIATHON CTATUCTUKU M MAIIMHHOTO 00y4eHUs
B BUJIC IPOTPaMM.

- TpUOOpETeHNE HABBIKOB O(GOPMIICHHS DPE3yJIbTaTOB HMCCIEAOBAHUS W OOOCHOBAHHUS MOCTPOEHHBIX
MOJeIICH;

- MpHOOpETeHNE TPAKTUYECKUX HABBIKOB MPOTPAMMHPOBaHUS Ha si3bike Python, Bkitouas paboTy 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

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
. |mocrtaBieHHOW  TPOOJIEMHOM  cHUTyalMd Ha  OCHOBE
YK-1 CriocoOeH 0CyIeCTBIATh KpUTHIECKUN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS

CHUCTCMHOIO Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio NeicTBui IOCTABJICHHOM I1ICJIM KaK IIOCJICAOBATCIILHOCTh IIIAros,

NpeaBUAS PE3YNbTaT KaXKIOro M3 HHUX U OLEHHUBas HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBFHOTO  pa3BUTHS,  ONPENeNsTb |
peaTn30BBIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

YK-6 Criocoben onpeniessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U

CIIOCOOBI €e COBCPLICHCTBOBAHMUS Ha OCHOBE

VK-6.2 OueHuBaeT CBOIO JIESATEILHOCTb, COOTHOCHUT LU,
CaMOOILICHKH

crocoObl M CpEACTBa BBIMOJHEHUS JESTENBHOCTH C €€
pe3ynbTaraMu

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (UIH) pELICHUS

pa3pabaThIBaTh MOAXO/IBI K PEIICHHIO THITOBBIX
1 HOBBIX 3a71a4 B 00macTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJIbl TIPH PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET 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 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

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

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

HOBBIC HAYYHBIC PC3YJIbTAThI

IMK-1.3 CrnocobeH MNpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢

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

Hay4yHOM 3ajai€ W UHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
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,
- TPUMEHSITh OCHOBHBIC OOBEKTHI M MpPONENyphl si3blka Python, HeoOXommMmble IS pelieHUs 3aaaq
MIPUKJIATHON CTAaTUCTUKHA U MAIIIMHHOTO O0YYeHUS.

BJIAJIETh:




- OCHOBHBIMH METOJaMHU MAIIMHHOTO O0yYEHWUSI.

- HaBBIKAMH BBIOOPA HAWTy4dlIeld MOJIENH IS MAITMHHOTO O0y4YeHNS;

- CpelCcTBaMH Pa3pabdOTKHM M TECTHPOBAHUS MPOTPAMMHOTO Koja Ha si3bike Python, oObekramu u
CpEeICTBaMH, TpeIUIaraéMbIMi CTaHAAPTHBIMH OMOIMOTEKaMH, HEOOXOMMUMBIMU JUIS PEICHHs 3a1ad
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 IJIOTHOCTH W 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 BapUaIlMOHHBIN (UCKPETHBIA, MHTEPBAILHBIN) psbl pacnpenencHuil. Bapuanra,
yacTtora, IUIOTHOCTh pachpeneneHus. [paduueckoe wn300pakeHHE pSAOB  pacHpeAciCHHS.

Craructrdeckre TaOIuIbI.

2. Beibopounstii meton. [IpoBepka cTaTHCTUYECKHX THUIIOTES.

Craructuueckue rurnore3bl. OCHOBHBIE MOHATHA. [ UITOTE3BI O 3aKOHE pacnopeacicHus. T'unioressl o
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 knaccu@uKaTop W MeEToJ| ONMMKaWIMX coceield. BhluucieHnH OIEHOK CXOJCTBa
MEXIy OOBEKTaMH.

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

OntuManbHbIi OaliecoBckuii kiaccuukarop. 3ajada BOCCTAHOBICHUS TUIOTHOCTH PacIpe/eIICHUsI.
Hausnbiii GaiiecoBckuil knaccudukarop. Hemapamerpuueckasi oueHka IUIOTHOCTH. HopmanpHbIN
JUCKpUMHUHAHTHBIN aHanu3. PasneiieHne cMecu pacnpenesieHuin.

7. Jloructrueckast perpeccusi ¥ METOJ OIIOPHBIX BEKTOPOB

ATTIpOKCUMAITUST IMITUPUYECKOTO prcka. JIMHEeHHbIH Kitaccuukarop v IHHEHHas perpeccus. MeTon
CTOXaCTUYECKOTO I'PaJUEHTHOrO ciycka. Jlornctnueckas perpeccus. MeTton onopHBIX BEKTOPOB.

8. BYCTI/IHF Haa peHIatroMU JCPCBbAMU

Pemaromme nepeBbst. Cnywaitnelii jiec. Byctunr u Osrrunr. Ilpumepsl pemarouiux AepeBbEB.
HNHdpopmMaTuBHOCTH. AJITOPUTMBI HOCTPOSHHUS PEIIAIOIINX AEPEBHEB.

9. Buzyanu3zanus u KjacTepu3anus

KauectBo  kmacrepusanuu.  CTaTucTMYECKUE,  3BPUCTMUYECKUE  METOIbl  KJIACTEpU3ALUU.
Uepapxuueckas knactepuzanus. Cetu Koxonena.

10. HeiiponHsle cetu

Mopnens HelpoHa, OIHOCIOWHas ceTb. MeTon 0OpaTHOrO pacnpoCTpaHEeHHsT OIIMOKH ISt
JByXCIOMHOW HeHpoceTH. MeToapl ONTHUMHU3AaLMU JJIsI HEMPOHHBIX ceTed. MYHKUUMU aKTUBALWH.
[Ipobnema 3aryxanms u B3pbiBa rpaguenta. Dropout. Batch Normalization. ABTroeHKOEpHI.
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, M3y4arollui TUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

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 y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

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

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTeCTALUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYeCKOro ero 3amomuHanus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYIbTalUsAMH
MIpenoAaBaTelto.



Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.

1. Tlo xaxpgod TeMe NpaKTUKyMa TMpeiaraercs psi NPAKTHUYECKUX 3alad, KOTOpBIE CTYACHTY
HEOOXOAMMO PELINThH 3a 3aJJaHHOE BpeMsL.

2. PexoMeH tyeTCsl yCIIEIIHO CIaBaTh Bce PaOOTHI IPAKTUKYMa B CPOK, TaK KaK 3TO yNPOIIAET HTOTOBYIO
aTTeCTaLHIO 110 MPEIMETY.

3. Pone mpenonaBaresst Ha ceMUHAapax — KOHCYJIBTALMsl CTYJCHTOB M0 BO3HUKAIOIIUM B XO/I€ PEIICHUS
3a[a4y ¥ HalKMCaHus Koza IIPOrpaMM BOIIPOCAM.

4. 3anaHus IpakTUKyMa MOT'YT BbIIaBaThCs U OLI€HUBATHCS IUCTAHLIMOHHO.



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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
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 aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CrnocoOeH mTpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCIEIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

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

TAATAAMM ) D TIDANATITITATI TITIAATAIATITATT NATArTTT

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydyeHus nucuuiuinHbl «[IpakTHKyM 10 MPHUKIIAJIHOW CTaTUCTUKE M MAITMHHOMY OOYYCHHUIO»
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,
- NIPUMEHATh OCHOBHbIE OOBEKTHI M Ipoueayps! s3bika Python, HeoOxomumble Ui pemieHus 3a1ad
NPUKIAJHON CTAaTUCTUKU M MAITMHHOTO OOyYCHUSI.
BJIA/IETh:
- OCHOBHBIMH METOJaMHU MAIIMHHOTO O0yYEHHS.
- HaBBIKAMM BBIOOpA HaWTydIIed MOJIENH [T MAIlTMHHOTO 00yYeHus;
- cpeacTBaMHU pa3paldOTKH W TECTHPOBAaHHMS NPOTPaMMHOIO Kozma Ha s3bike Python, oObekramu u
CpEeICTBaMH, MpeUIaraéMbIMU CTAaHAAPTHBIMU OMOIHOTEKaMH, HEOOXOIUMBIMM JUIS pEIleHHs 3a/1ad
MPUKIAJHON CTAaTUCTUKU M MAITMHHOTO OOyYeHUSI.

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

HpI/IMepBI JOMAIIHETO 3aJaHUA

1. OO6BIYHO MpUMEHAEMOE JEKapCTBO CHUMAET Mociieonepaurnonnbsie 6omu y 70% manuento. Hosoe
JIEKapCTBO, MIPUMEHIeMOe [Tl TeX ke 1esei, momorno 90 manuentam u3 nepBbix 100 onepupoBaHHBIX.

MoxHo 71 Ha ypoBHE 3HauuMocTu a = 0,05 cuuTars, YTO 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

. Kakoif rmyOuHBI cTOUT OpaTh peraromiye AepeBbs I NOCTpOeHUs: OycTuHra? A IS CITy9ailHOTO
neca?

7. B KakoM MNpOCTPaHCTBE IPOUCXOAWUT TPAAUHEHTHBIM CIYCK IPU IOCTPOEHUU T'PALUEHTHOTO
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. IocTpoiiTe psin pacnpesenenus CTyIeHTOB 0 ycneBaemMocTH: 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. TlogcunraiiTe JTOKaJbHLIC M HAKOIHUTEIBHBLIC YaCTOTHL.
[MocTpolite monuroH u KyMmyasTy pacnpeneneHusa. Omnpenenutre MOAY, MeIuUaHy, CpPEIHIOH,
JUCTIEPCHIO, CpPelTHEEe KBaIpaTHIeCKOe OTKIIOHEHUE, KOO (UIIMEHT BapHUaIlvy.

4. Ha sk3aMeHe 10 UCTOPUH CTYICHTHI TONTYYHIH OIICHKH:

344434

343544

552323

344533

545444

ITocTpouTh TUCKPETHBIN BApUAIIMOHHBIN PsIJT pacpeieCHUs CTYJACHTOB M0 OajaM U u300pasuTh ero
rpaduvecKH.

5. TloaroroBka 9-TH IIKOJIBHUKOB IO (GU3MKe ObLIAa MPOBEICHA MPH MOCTYIUICHUH B OJMMIIMAIHYIO
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)

Tpe6yeTc;1 Ha YpPOBHC 3HAYUMOCTHU 0,05 YCTAaHOBUTH, 3HAYUMO WM HC3HAYMMO YIIy4lInJIachb
MOATOTOBKA INKOJIBbHUKOB, B IIPCATIOJIOXKECHNUH, YTO YUCJIO 0asioB pacnpeacjicHo HOpMaJIbHO.

6. OOBIYHO NMPUMEHSEMOE JIEKapCTBO CHUMaeT nocieonepanuonusie 6o y 80% mnaruentoB. HoBoe
JIEKapCTBO, IPUMEHSIEMOE JJIA TeX ke 1enei, nomorno 90 nanuentam u3 nepBbix 100 onepupoBaHHBIX.
MoxHo 11 Ha ypoBHE 3HaunMocTu a = 0,05 cuuTaTh, YTO HOBOE JIEKapCTBO Jyumie? A Ha YpOBHE a =
0,01?

7.  PaccumTarh cpenHErofoByl0 3apa0OTHYIO IUIaTy pabOTHHUKOB 0O0pa3oBaTelbHOM cdepsl Mo
MMEIOLINMCS TaHHBIM.

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

9. Ilyctp mmeercss m HaOMIONCHUH, KaXIOMYy W3 KOTOPBIX COOTBETCTBYET 3ammch B Tabmuie. Bce
3amKcy MPUHAAJIESKAT KaKoMy-1100 Kinaccy. Heo6xoquMo onpenenuTs Kiace i HOBOH 3alucH.

10. Umeercss mMHOXKecTBO OOBEKTOB X M KOHEYHOE MHOXECTBO MMEH KilaccoB Y . MHOXECTBO
npeueneHToB X X Y gBISETCS BEPOSATHOCTHBIM IPOCTPAHCTBOM C M3BECTHOM IUIOTHOCTBIO
pacnpenenenus p(x, y) = P(y)p(x|y). BepositHocTn nosiBieHns: 00bEKTOB KaKJI0ro M3 KiaccoB Py =
P(y) u3BecTHBI M Ha3BIBAIOTCSl AIPUOPHBIMU BEPOSITHOCTAMU KiaccoB. IlnoTHocTH pacnpenesneHus
KimaccoB py(x) = p(X|y) Takke HM3BECTHBI M Ha3bIBAOTCA (DYHKIMSIMH MPAaBIOMOJOOHS KIIACCOB.
Tpebyercst MTOCTPOUTH aNTOPUTM a(X), MUHUMHU3UPYIOIINH BEPOITHOCTh OIIMOOYHOM KiaccuuKaiuu.

11. Umeetcst MmEHOXKecTBO mpenefieHToB X{ = (Xi, yi) £ i=1, BRIOpaHHBIX CIIy4allHO U HE3aBHCHUMO U3
HEHM3BECTHOTO pactpeznencHust p(x, y) = Pypy(x). TpeOyercss mOCTpOUTh SMIHPHYECKHE OLIEHKH |
anpUOPHBIX BeposiTHOCTEH P™ y u dhyHkumid npaBnononodus p y(X) Ui KakI0ro u3 KiaccoB yE Y ,

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

12. Haiitu Hambomee NOAXOAAIIYH0 JIMHUIO, WM THUIICPIINIOCKOCTH PAa3ACIIAIOIIYH0 JAHHBIC HaA JIBa
KJjiacca.



13. Jlaracer TutaHuK COOEPXHUT JAaHHBIE MAcCaXUPOB Kopadis. Llens 3agadn — MOCTPOUTH MOJEINb,
KOTOpas JIy4IINM 00pa3oM CMOXKET IpeAcKa3aTh, OCTAJCS JIM MPOU3BOJIbHBIN MACCAKUP B KHUBBIX MIIH
HET.

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

15. TlpeacraBsre, 9TO BBl MUHHUCTP 00pa30BaHUs CTPAaHBI KOTHKOB. BaM HY)XHO pelIuTh KaKUE ITKOJIBI
Jyy4liie: MaJICHbKYE WK OOJbIIHE.

Bel pemmnum, WT0 HYXXHO CpaBHHTh WX IO pe3ylibTaraM eIWHOTo Komaubero 3k3amena (EKD).
[Ipennaraercsa mocMOTpeTh Ha CPEAHHM PE3yabTaT MO LIKOJaM: OTCOPTHUPOBATH MO HEMY M CIENaTh
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 pacupeacICHUC TOUCK Ha IUIOCKOCTU, HCKOTOPLIC CIIMBAKOTCA B obmactu. B KaKyro 00J1acTh
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 «ommyHO (10)» BbeIcTaBiusieTcss OOy4YamOIIEMycCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHME 3HaHMA y4yeOHOW NporpaMMbl JAUCHMIUIMHBL W yYMCHHE
YBEPEHHONIPUMEHSAT, WX Ha NPAKTUKE TMPHU PpEHIeHWHd KOHKPETHBIX 3a/4ad, CBOOOTHOE W
MPaBWILHOE00OCHOBAHNE NPUHSTHIX PEIICHUH;

omleHka «ormmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIyOOKME 3HaHUS y4eOHOH TporpaMMbl AUCLUUIUIMHBEL M YMEHHE
YBEPEHHONIPUMEHATh WX HA NpPAaKTHKE I[IPU pPELHIeHUH KOHKPETHBIX 3ajad, CBOOOTHOE U
MPaBUILHOCOOOCHOBAaHUE MPHUHATHIX pPEIIEHUH, HO NP OSTOM OBUIM [JOIMYyIIEHHl HEOOJbIINE
HETOYHOCTH, KOTOPBICOBIIIM CAMOCTOSITEIbHO 00HAPY)KEHBI U UCTIPABJICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIyOOKHME 3HaHUS y4eOHOH TporpaMMbl AUCLUUIUIMHBEL M YMEHHE
YBEPCHHONIPUMEHATh WX HA NpPaKTHKE I@PU pPELHIEHUH KOHKPETHBIX 3ajad, CBOOOTHOE U
MPaBUILHOCOOOCHOBAaHUE MPHUHATHIX pPEIIEHUH, HO NpH OSTOM OBUIM JOIMYyIIEHBl HEOOJbILNE
HETOYHOCTH, KOTOPBIE NOCIIE YKa3aHUs 3K3aMeHAaTOpa ObUTH CaMOCTOSTEIbHO HCIIPABIICHBI;

oLeHKa «xopou1o (7)» BbICTaBIsIETCS] 00y4daloMIeMycsl, €CJIM OH TBEPIO 3HAET MaTepHall, FPaMOTHO UIIO
CYLIECTBY HW3JlaraeT €ro, YyMeeT IPUMEHATh I[IOJIyY€HHble 3HAaHHUA Ha IPAKTUKE, HO
JIOITyCKA€THETOUHOCTH B OTBETE WJIM JIeJIaeT HECYIIECTBEHHbIE OIIMOKH MPH PEILICHUH 3a]1a4;

OLICHKA «XOPOILO (6)» BhICTABIAETCS 00yJaroneMycs, €CJIi OH TBEp/O 3HAET MaTepHuall, FPaMOTHO UIIO0
CYLIECTBY HW3JlaraeT €ro, yMeeT MPHUMEHATh I[OJyYeHHblE 3HaHWA Ha MPAKTUKE, HO
J0IycKaeTHeOOobIIe OIIMOKY B OTBETE U (WJIN) IIPU PEIICHUH 3a/1ay;

OLIEHKa «XO0pouIo (5)» BBICTABISIETCS 00y4alOMIEMyCsl, €CJIM OH TBEPIO 3HAET MaTepHall, FPaAMOTHO HIIO
CYLIECTBY M3JIaraeT ero, yMeeT IPUMEHATh II0JIy4YCHHbIE 3HaHUS Ha IIPaKTUKE, HO OTBEYAaETHEYBEPEHHO
U (MK AOMYyCKaeT OIMOKY NPY PELICHNH 33134,

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISIETCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
Pa3pO3HEHHBIN Xapaxkrep 3HAHUU, HETOYHBIE (hopMyITUpOBKH 0a30BbIX MOHSTHH,
HapYyIIEHUSUIOTUYECKOH MOCIIEA0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOTO Marepuaa, €Ciid Ipy 3TOM
OHBJIQZICET OCHOBHBIMU pa3felaMyd ydeOHOW MporpaMmbl, HEOOXOAMMBIMH JUIS JlaJIbHEHIIEro
00y4EHHUSIN MOXKET IPUMEHSITH NOJIYYCHHbIE 3HaHUS 110 00pasily B CTaHAAPTHOH CUTYallNH;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3spO3HEHHBI  XapakTep  3HaHWH,  HETOYHBIE  (OPMYIMPOBKM  0a30BBIX  IOHSATHIA,
HApYIICHUSUIOTMYECKOM  MOCJIEIOBAaTEIbHOCTH B M3JIOKCHHH HPOrPaMMHOIO — Marepuaia, He
BJIAJICIOLIEMYHEKOTOPBIMU pa3ziefiaMy y4eOHOH MpOrpaMMbl, HO YMEIOIIEMY IPUMEHSTh HOIyYeHHBIC
3HaHUS 000PAs3Ily B CTAHIAPTHON CUTYAIHH;

OIICHKA «HEYIOBIETBOPUTEIHHO (2)» BBICTABISETCS 00ydaronieMycsi, KOTOPhI He 3HaeT OobleyacTu
OCHOBHOTO  COICpKaHUS yd4eOHOW MporpamMMbl JHWCHHIUIMHBI, JIONTyCKAaeT TpyOble OUIMOKH
BGOPMYJIHPOBKAX OCHOBHBIX MOHSATUH JMCUMIUIMHBI M HE YMEET WCIIONb30BaTh MONyYCHHBIC
3HAHHATIPU PEIICHUH THITOBBIX MPAKTUYECKHUX 33]1a4;

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

WtoroBas arrecramysi [0 TUCHUIUIMHE NPOXOOuT B (dopme audedpeHIpoBaHHOTO 3adeTac.
JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B MUCbMEHHOHN QopMme.



