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AHHOTANMA

Kypc 3Hakomut ciymareneid ¢ OCHOBHBIMH COBPEMEHHBIMH METOIAMH MAIIMHHOTO OOYYEHHs, BKIIOUYas
MOMYJSIPHBIE METO/BI, TAKHE KaK I'PaJMeHTHBIH OyCTHHT W HelpoHHbIe ceTH. [loMrMo Monenel MalMHHOTO
00y4eHHs1 B Kypce TaKKe OCBELIAIOTCS CIOCOOBI OLEHKM KayecTBa MOJENICH, METOAbl BHIOOpa HaMIIy4IIeH
mozenu. Coymarenu ydarcsi Takke NPaBUIbHO OGOPMIIATH PE3ybTaThl CBOMX MCCIICNOBAHUM M JeJaTh
000CHOBaHMsI MOCTPOCHHBIX MoJeNiell. B pamkax Kypca mpeznonaraercs npakTuka Ha si3pike Python, Brirouas
paboTy C COBpeMEHHBIMH OHONMOTEKaMH MAIIMHHOTO OOy4eHHus. B KkadecTBe mpuMepa pealbHOTOo
MPUJIOKEHUSI MAIIMHHOTO OOydYeHHus, B Kypce Jenaercss o0030p IiargopM IO aHajdu3y JaHHBIX IS
CIIOPTUBHBIX COPEBHOBaHMI, HarpumMep, Kaggle.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[To3HaKOMHTB CIyIIaTeslieii ¢ OCHOBHBIMHM 33JayaMHd MAUIMHHOTO OOY4YEeHUs] M COBPEMEHHBIMU
METOJaMH, BKIIIOYasi MOMYJISIPHBIE METONBI, TaKWe KaK TPAJHUCHTHBIA OYyCTHHI M HEHPOHHBIC CETH.
Hayuuts paboTe c MUPOKO M3BECTHHIMH OHUOMMOTEKaMH MamuHHOTO 00yueHus. CdopMmuposarh
HaBBIKM PELICHUS 33a/1a4 MAIIMHHOTO OOYYeHUs C HCIOJIb30BAaHHEM IPOTPAMMHOTO OOCCIIeUeHUs H
s3bIKa porpammupoBanus Python.

3agaum AUCHUILUIMHBI
- U3y4YEeHHE METO/I0B MAIIMHHOTO O0yYCHHUS;
- U3y4YeHUe MoJieJiel MallIMHHOTO 00yYeHus;
- n3y4eHue cnoco0OB OLIEHKHU KauecTBa MOZIEIEH U METOJIOB BBIOOpA HAWITyUIlIel MOJENH;
- 3HAKOMCTBO C HEHPOHHBIMH CETSIMU M METOJJaMU TPAJUEHTHOTO OyCTHHTa;
- IpUOOpeTeHNe HaBBIKOB O(QOPMIIEHUS DPE3yJbTaTOB HCCIEAOBAaHMSA M OOOCHOBAaHMS IOCTPOCHHBIX
MoJeIIeH;
- IpUOOpETeHNE MPAKTUYECKUX HABBIKOB MPOrpaMMHUpPOBaHUs Ha s3blke Python, Bkimtowas paboty c
COBPEMEHHBIMH OMOIMOTEKaMU MAITUHHOTO O0YUYCHHS,;
- 3HAKOMCTBO C IIaT(OopMaMH 0 aHAIN3y JaHHBIX IS CIIOPTUBHBIX COPEBHOBAHUI, B T.4., Kaggle.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB  PELICHUSA
. |mocraBmeHHOW  HpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh

CTPATernio HeﬁCTBHﬁ IOCTABJICHHOMW IHCJIM KaK II0CJICAOBAaTCIIbHOCTL IIIAros,

MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  I[IAHHUPYEeMOU
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

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

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

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (WIIN) penieHus

pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




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
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

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

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
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

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

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

[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
porpamm) B U30paHHON TpeMETHON 00JIaCTH

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)

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

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

3HATb.

- OCHOBHBIC METO/IbI MAIIIMHHOTO OOYYCHUS;

- OCHOBHBIE MOJICTT! MAIIMHHOTO OOYYCHNS,

- CIOCOOBI OIIEHKH KayecTBa MOJIeNIeH 1 METO/IOB BHIOOPA HAMITYUIICH MOJICITH;

- OCHOBHBIC OOBEKTHI, TPOIEAYPHl B OMOIMOTEKH s3bika Python, HeoOXomuMble aiis pemieHUs 3aaad

MAaIIMHHOTO O0Yy4eHHUSI.
YMETb:

- 000CHOBBIBATh OIIEHKY Ka4ecTBa MOJIETH U METO/Ia BHIOOpa HAWITY4IIeH MOJIEIH;

- O(I)OpMJ'IHTL PE3YJIBbTATHI UCCIICAOBAHUSA

- paboTaTh ¢ COBpEMEHHBIMY OHMOIMOTEKaMH MAITUHHOTO O0yUYCHHSI,;
- NPUMEHITH OCHOBHBIE OOBEKTHI M MPOLEAYpH si3blka Python, HeoOXoammble Al pemieHHs 3aaaq

MNPUKIIATHON CTaTUCTUKHU.
BJIaJIETh:

- OCHOBHBIMH METOJAMHU MAIIMHHOTO O0yYEHWUS.

- HaBBIKAMH BBIOOPA HAWTy4dIIeld MOJIENH U MAITHHHOTO O0y4YeHNS;

- CcpelCcTBaMH DPa3pabOTKM M TECTUPOBAHHS MPOrpaMMHOTO Koja Ha s3bike Python, obbekramu u
CpeICTBaMH, TpeIIaraéMbIMU CTaHAAPTHBIMU OHOMMOTEKaMU, HEOOXOIMMMBIMH ISl PEHICHUs 3ajad

MAaIIMHHOTO O0Yy4eHHUSI.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 OcHOBHBIE 337]a91 MAIIMHHOTO OOY4YEHUs 2 2 3
2 Perynspuzanms B TMHEHON perpeccuu 4 4 6
3 Jloructueckas perpeccus 2 2 3
4 MeToJ raBHBIX KOMIIOHEHT 2 2 3
5 Pemaromue nepeBbst 2 2 3
6 Crnyuaiinble neca 2 2 3
7 Byctunr 2 2 3
] Hpo;[BI/IHny,Ie METOAbl  TOCTPOEHUS ) 5 3
KOMIIO3MLIUH
9 Pabora ¢ mpuznakamu 2 2 3
10 |SVM (MeTox ONOpHBIX BEKTOPOB) 2 2 3
11 Knacrepuzamus 2 2 3
12 |Heiiponusie cetn 4 4 6
13 |CeéprouHble HEHPOHHBIE CETH 2 2 3
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 3 (Ocennuii)

1. OcHOBHBIE 33291 MAITMHHOTO O0YYEHUS

Perpeccust, knaccudukarys, KiacTepu3anus.

2. Perynsipuzanus B TMHEHHON perpeccuun

MynBTUKOJUIMHEAPHOCTh, €€ NPU3HAKU. Perymsapusanus B JMHEHHOW pErpeccHuu: pUmK H JIacco
perpeccun, cBolicTBa Moxenei. DopMmyna ONEHKH KOIPPHUIMEHTOB B  PHIK-PETPECCHU.
OKBHUBaJICHTHBIE 33]1a4¥ YCJIOBHOW ONTUMH3ALMH U KX UHTEPIPETALIHS.

3. Jloructrueckas perpeccust

CpoiictBa noructuueckor ¢yHkumu. [locTaHoBKa 3amaunM JIOTMCTHYECKOW perpeccuu, (opmyna
I'PaJMEeHTHOTO CITyCKa, CTOXaCTHYECKUN TpaiMeHTHBIN ciyck. [lepeoOyuenne mosenu.

4. Meto[ riaBHBIX KOMIIOHEHT

[TpyuunHbl M30BITOYHOCTH MH(OPMALIMK B JaHHBIX, THIIBI METOJOB CHWKEHHS pasMepHOCTH. Meton
m1aBHBIX KOMIOHEHT (PCA) kak BBIOOp HampaBlieHHH ¢ MakCUMalbHOW AMcIepcrei, (popMysibl
mepexosa B CXKaroe MPOCTPAHCTBO M oOparHo. Jlucmepcun oOpa3za, BEIOOP pa3sMEpPHOCTH CIKaTOro
MPOCTPAHCTBA HA OCHOBE JI0JIM HEOOBSICHEHHON AUCTIEPCUH.

5. Pemaromue nepeBbs




Pemaromee nepeBo, Ipolecc €ro MOCTPOCHUS M BbIOOpa pa3OueHus B BepmmHe. Kpurepuu
uHpopMmaTtuBHOCTH (gini, s3aTponuitHblii, MSE). Kputepuu octanoBa, BEIOOp OTBETa B JIUCTE.

6. CirydaiiHble neca

Bias-variance pasznoxxenue. berrusr, b-v paziaokeHue Uit Hero.
Cry4aifHblIii Jec, aHaJIM3 CIIy4aiHOTO Jieca pu noMouy b-v pasnoxenus. Out-of-Bag ommoOka.

7. Byctunr

Byctunr, ero mocrpoeHHe W TMOCTpoeHHE HOBOW 0a3oBoit Mojenu. DopMynbl A CIBUTOB IS
pasHbIX QyHKIHUH MOTepb. AHANOTHUS C TPaIueHTHBIM cityckoM. Cokpamienue mara. CToXxacTH4eCKUi
IpaiueHTHBIN CIIycK. AHanM3 OyCTHHIA C IIOMOIIBIO b-V pa3iioxKeHus..

I'panuieHTHBIN OyCTUHT HaJ ACPEBBSIMH, IEPEHACTPOIKA OTBETOB B JIUCThSIX.

8. IIpoaBUHYThIE METO/IBI TIOCTPOCHUSI KOMITO3HIIHIA

XGBoost, CatBoost, LightGBM, crekkuHr, BapuaHThl ero oOy4eHus. bienaunr, StackNet.

9. Pabota ¢ npuzHakaMu

Pabora ¢ uucnoBeIMH Npu3Hakamu (TpaHcdopMaiuu, KBaHTOBaHHe). PaboTa c MOPSIKOBBIMH U
KaTeropuaibHbpIMH pu3HakaMu. Mean encoding, perynspu3anus 1Jis Hero.

10. SVM (MeTton omOpHBIX BEKTOPOB)

OntuManbHasg pasfessionas THIEPIUIOCKOCTh AJIsi JIMHEHHO pa3leNuMbIX KIJIACCOB, €€ IIMPHUHA
nonockl. [locraHoBka 3amauyn SVM B IMHEWHO pa3ienuMoM ciiydae W B oOIIeM cliydae.
JBoiicTBeHHas1, kinaccuukanusi 0ObEKTOB Ha TpW THMA. SnepHbIi Tpiok B 3amade SVM, cBoiicTBa
sipa, npumepsl. Mcropust SVM.

11. Knacrepuzamus

3amavya kiacrepu3anuu. MeTpuka KadecTBa 3afadd Kiactepusanuu. K-means, onTUMH3HPYEMBIN
¢dyHKIIMOHAT, HadajbHble mnpuOmmKenus. Mini-batch K-means, K-means++. EM-anroputm.
DBSCAN.

12. HeitponHsble ceTn

Monens HeHpoHa, OJHOCIOWHAs ceTh. MeTox 00paTHOrO pacHpOCTPAaHEHHS OIMUOKH IS
JBYXCIIOMHOW HeWpoceTH. MeToapl ONTUMU3ALNN JUIsl HEMPOHHBIX ceTed. @DOYHKIMM aKTHUBALUU.
[IpoGnema 3aTyxanus u B3pbIBa rpajuienta. Dropout. Batch Normalization. ABTo€HKOEPHI.

13. CBépTOUHbBIE HEUPOHHBIE CETH

Ceéptka, padding, stride. Receptive field, uaTepnperarusi HelipoHOB ¢ momoribio receptive field.
Pooling.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KommbproTepHbIii Ki1ace, OCHAIIEHHBIA KOMIIbIOTEpaMu ¢ ycTaHoBIeHHbIM [10 cpenbl
nporpammupoBanus Python. Wnu ctangaptHas yueOHas aynuTopus 1 HOyTOyku ¢ yctaHOBiIeHHbIM [10
cpeabl mporpamMmmupoBanus Python.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Mamunanoe obyuenue [ Teker]/X. bpunk, [Ix. Puaapnac, M. @esepond, Real-World Machine
Learning, -CII6., ITutep, 2017
2. Python u mamuuHoe oO0yuenue [Tekcr] = Python Machine Learning : kpaline HeoOXoauMoe U3gaHue
M0 HOBEWIIIEH Mpe/icKa3aTeTbHON aHaTMTHKE ISl OoJiee ITyOOKOT0 MTOHUMAaHHS METOI0JIOTHI
MamrHHOro oOyuenus / 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 TekCT
(Hoctyn u3 cetu MOTU / Ynanennslit goctymn).

JomnonHurenbsHas auTeparypa
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanust [Tekcr] / B. B. Boiorus ;
Mock. ¢u3.-TexH. uH-T (roc. YH-T), JIab. CTPyKTYpHBIX METO/IOB aHAJIN3a JJAHHBIX B MPE/ICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Uu-t npobnem nepenaun nngopmanuu uM. A. A. Xapkesuua PAH -
M.MIIHMO,2013

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MYHBTI/IMC,Z[I/II‘/’IHLIE TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
Taxoxe 3aHATHSA MOTYT NIpOXOAUTH B JUCTAHINUOHHOM BUC TOCPCACTBOM BI/I)_IGOKOH(i)epeHLII/II/I.

Cpena nporpammupoBanus: Python.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)

CryneHT, W3ydarouuil TUCIUIUINHY, AOJKEH, C OAHOW CTOPOHBI, OBIAJETHh OOIIMM MOHITHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEACNEHUS M TOHATHUA,
YMETh IPUMEHSATH MOJTy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMbpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUH W3Y4YEHHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.

CaMocToaTenbHBIC 3aIaHUS MOTYT BBIJIABAThCS M OI[CHUBATHCS TUCTAHITMOHHO.



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, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

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 uzydeHus quciuiuiiHbl « MammaHOE 00yUeHUE U aHATN3 JaHHBIX» 00yJarONIUiACs JOIDKEH:

3HATD:
- OCHOBHBIC METOJIbI MAIIIMHHOTO O0YYCHUS;
- OCHOBHBIEC MOJIEJIM MAITUHHOTO O0yUYCHHS;
- CIOCOOBI OIIEHKU Ka4eCcTBa MOJICNICH U METO/IOB BRIOOPA HAWITYUIIICH MOJICITH;
- OCHOBHBIE OOBEKTHI, MPOLEAYPH U OMOMMOTEKH s3blka Python, HeoOxomuMmble JUIsl pemieHus 3ajad
MAIIIMHHOTO O0y4eHHUSI.
YMeThb:
- 000CHOBBIBATh OLICHKY KaueCTBa MOJICIH U METO/Ia BRIOOpA HAWITYUIIICH MOJICITH;
- 0OpMIISITH PE3yIbTAThl HCCIIEJOBAHUS;
- paboTaTh C COBPEMEHHBIMU OHOIMOTEKaMU MAIIMHHOTO O0YYCHHUS,
- TIPUMEHSTh OCHOBHBIE OOBEKTHI M TPOILEAYpPHI si3bika Python, HeoOxomumble uisi pemieHUs 3aaaq
MPUKIIAHON CTATUCTHKH.
BJIA/ETh:
- OCHOBHBIMH METO/IaMH MAIITHHHOTO O0YYCHHS.
- HaBbIKaMH BbIOOpa HAUITYUIIIEH MOJIEIH JJIsi MAIIUHHOTO 00yUYeHYs;
- CpelncTBaMH pPa3pabOTKM M TECTUPOBAHMS IMPOrpaMMHOrO Kojma Ha s3bike Python, oObekTamu u
CpeACTBaMU, MpejJlaraeMbIMH CTaHJAPTHBIMH OHONMOTEKaMH, HEOOXOJAWMBIMH JIJISl PEIICHUs 3aad
MAIIIMHHOTO O0y4eHUSI.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Crrcok BOIpOCOB:

Uewm oTmyaroTcs 3a71a4u OOyUYCHHsI ¢ YIUTEIeM OT 00ydeHwus 0e3 yauTens?

Ha xakue Bunbl nenutcs oOydeHue ¢ yaurenem?

UTto Takoe riIaBHbIC KOMIIOHEHTHI B METOJIE TJIABHBIX KOMITOHEHT?

Kak nmpu mocTpoeHuu CIry4aifHOTO Jieca IMOIyIar0TCs Pa3HBIE PEHIatolie IEPeBhs?
Nmeet nu cMBICK TPOBOAUTE OSTTHHT HAJ IMHEHHOW perpeccueii?

S =

Kaxoit riryOuHBI cTOMT Oparh pelarmimue AepeBbs sl MOCTPOCHHs OycTUHTa? A I CIy4aitHOTO
neca?

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

8. B uem otnmune XGBoost oT mpocToro rpaaneHTHOr0 OycTHHra?

9. MoxHO 11 ¢ ToMOIIIbI0 SVM TOIyYuTh HEMWHEHHBIN Kitaccupukarop?
10. Yto Takoe HelipoH?

11. VI3 yero cocTout ciioil B HEHpOHHOI ceTn?

12. B uem npobiniema 3aTyxaHus rpaiueHTa B HEHPOHHOH ceTn?

[IpuMeps! KOHTPOJIBHBIX 3a/laHUIH:

1. Jns xaxaoro X i u3 oOyuaronield BRIOOPKH OMPENeTuM MHOXKECTBO X 1, KOTOpPOE COCTOHT M3 BCeX
00BEKTOB X, AJISl KOTOPBIX X 1 Onmmkaimuii K X 00beKT u3 oOyuaromieid Beioopku. Jlokaszars, uto X i
SIBJISIETCS BBITYKJIBIM MHOTOTPaHHHUKOM.

2. IlpuBenute mpumep 3agaun 0Oy4eHUs C yduTeaeM, 1y kotopoir metox Add anst or6opa npu3HaKoB
JaeT HEONTHUMAaJbHBII HAabOp, TO €CTh CYIIECTBYeT HA0Op M3 MEHBIIEro KOJIMYECTBAa IPHU3HAKOB,
JAIOIINHI TaKoe e WM JydIlee KadecTBo.




3. Myetp (X 1,Y1),..,(Xm,Y m)— BeiOopka, X i — HEKOTOpHIi 00bekT, a Y&E {0, 1} —
MeTKa Kiacca. B atoii Beibopke P 06bexToB kiacca 1 u N o6bexToB kiacca 0, m = P +N . [Ipegukar ¢
BBIJIEISET p 00BEKTOB Kilacca | 1 n 06bexToB kiacca 0. [TokaknTe SKBUBaJIEHTHOCTh CTATUCTUYECKOTO
¥ SHTPOMUWHOTO KPUTEpHUeB mpu m — +oo, To ecth [Stat(p, n)~ IGain(p, n). BepostHoctu B
OIIPEAETICHUH SHTPOITMHHOTO KPUTEPHSI OLIEHUTE YaCTOTHBIM CIIOCOOOM.

4. PaccMoTpuM Mozenb rpagfueHTHOro OyctuHra. Beimucars (GOpMynbl aHTUTPAAUEHTA, O KOTOPBIM
oOyuaeTcss HOBasi KOMIIOHEHTa B MOJIEJM, a TaK K€ IIar, ¢ KOTOPbIM OHA J00aBIAETCS B MOJEHb IS
KBaJpaTHUYHas U T'ayCCOBCKOM (DYHKIMI HOTEPB.

5. Tlokaxwure, YTO JOTUCTHYECKAsE PETPECCHSI SIBJISCTCS TMHEHHBIM METOAOM Kiaccu(UKaluH, TO €CTh
MIOBEPXHOCTb, pPa3AeisIoNnas BCe MPOCTPAHCTBO Ha JiBa Kilacca MpH KiIacCu(Kaluy, TUHEeHHa.

6. Ilpennoxwure cmoco0, KaKk MOXKHO MMPUMEHUTH MeTol SVM /1711 MHOTOKJIACCOBOH KJIACCU(PHUKAIIHH.

[Tpumep Omitera sK3aMeHa:

1. IlpuBemure mpuMep 3a1a4u 00yYCHHUS C YUHUTENeM, Ui KoTopoit Meton Add st orOopa mpru3HaKoB
JaeT HEONTUMAJbHBI HA0Op, TO €CTh CYIIECTBYeT HAOOp M3 MEHBIIEr0 KOJIMYECTBA IPH3HAKOB,
JAOLIHIA TAKOE e MITH JydIlee KadyeCTBO.

2. Tlokaxkute, 4TO JIOTHCTHYECKASI PETPECCHUS SBISCTCS JIMHEHHBIM METOIOM KJIacCH(UKAIMU, TO €CTh
HOBEPXHOCTb, pa3lelsiolias Bce IPOCTPAHCTBO Ha J[Ba KJlacca MPH KJIACCU(KALMH, JIMHEHHA.

Kpurepun onennBanus
Onenka «ormmuHo (10)» BhICTaBIAETCS OOy4aroOmieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHCTEeMaTH3UPOBaHHbBIC, TIIyOOKWE 3HAHMSA y4eOHOW TpOrpaMMbl JUCHHUIUIMHBI W yMEHHE
YBEPCHHONIPUMEHITh WX Ha IMPAaKTUKE TMPH pEIICHWHM KOHKPETHBIX 3ajgad, CBOOOAHOE W
NPaBUIILHOCOOOCHOBAaHNE NPUHSTHIX PEIICHUH;
OleHKa «oTIMyHO (9)» BEICTaBIsieTCS OOyd4alooUmIeMycs, €CIIM OH II0Ka3ajl BCECTOPOHHHE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHME 3HaHMA y4yeOHOW MpOrpaMmbl AWCHUIUIMHBI W yMEHHE
YBEPCHHONIPHUMEHITh WX Ha TMpPaKTHKe IPH PEIICHHHM KOHKPETHBIX 3agad, CBOOOJAHOE W
MPaBWIbHOGOOOCHOBAHNE TPUHATBHIX PEIICHUH, HO NP ITOM OBUIM JOMYyINEHBI HEOObIINe
HETOYHOCTH, KOTOPBICOBIIH CAMOCTOSTEIBHO 00HAPYKEHBI H UCTIPABJICHBL;
OLEHKa «OTIMYHO (8)» BEICTaBIsieTCS OOyd4alomeMycs, €CIM OH II0Ka3ajl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbBIE, TIIyOOKHWE 3HaHMA y4yeOHOW MpOrpaMMmbl AWUCHUIUIMHBI W yMEHHE
YBEPCHHONIPUMEHITh WX Ha TMPaKTUKE IPH PEIICHHM KOHKPETHBIX 3agad, CBOOOAHOE W
MPaBWIbHOGOOOCHOBAaHNE TIPUHATBHIX PEIHICHUH, HO NPU ITOM OBUIM JOMYyIIEHBI HEOObIINe
HETOYHOCTH, KOTOPBIE MTOCIIE YKa3aHUs IK3aMeHATOpa ObLTH CaMOCTOSITEIIbHO HCIIPABIICHBI;
OLICHKA «XOpoIlO (7)» BBICTABIAETCS 00yUaromeMycsl, €CIIM OH TBEPAO 3HAET Marepuall, IpaMOTHO UIO
CYIIECTBy W3JIaraeT €ro, yMeeT NPUMCHATh IOJyYeHHbIE 3HAHUS HAa TPAKTHKE, HO
JOIyCKaeTHETOYHOCTH B OTBETE MJIM JEIaeT HECYIIECTBEHHbIE OLIMOKH MPH PEIICHUH 3a71a4;
OLICHKA «XOPOILO (6)» BBICTABISETCS 00yYarOMEeMyCsl, €CJIM OH TBEPAO 3HAECT Marepuall, IPaMOTHO UIIO
CYIIECTBy M3JaraeT €ro, yMeeT NPUMEHATb IIOJyYeHHble 3HAHUS HA  NPAKTHKE, HO
J0ITycKaeTHEOOobIINe OIIMOKH B OTBETE U (MJIN) MIPH PELLICHUH 3a1a4;
OLICHKA «XOPOILO (5)» BBICTABIAETCS 00yUaromeMycsl, €ClIi OH TBEPAO 3HAET Marepuall, IpaMOTHO UIO
CYILECTBY HM3JIaraeT e€ro, yMeeT MPUMEHATH MOJy4YSHHbIC 3HAHHS Ha NPAKTUKE, HO OTBEUYACTHEYBEPEHHO
1 (M) AOTyCKaeT OIMMOKY NPY PEIICHNH 337134,
OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIAETCS OOy4aromeMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI  XapakTep  3HAHUH, HETOYHBIC ¢bopMynupoBkM  0a30BBIX  IMOHATHIA,
HapYLIEHUSUIOTHYECKOM MOCIeI0BaTeIbHOCTH B U3JI0KEHHH IPOTPaMMHOTO MaTepHaa, eCliy Ipu 3TOM
OHBJIAZICET OCHOBHBIMH pa3[ellaMH Y4eOHOW IpOorpamMMbl, HEOOXOJMMBIMU JUIS JalbHEUIIEro
00y4eHHAN MOKET IPUMEHSATH MTOTy4YEeHHbIE 3HaHU 110 00pa3ily B CTaHAAPTHOM CUTyallny;
OLICHKA «YJIOBJIETBOPHUTENbHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI  XapakTep  3HAHUWM, HETOYHBIC ¢bopMynupoBKkM ~ 0a30BBIX  IOHATHIA,
HApYUICHUSUIOTHYECKOM  MOCIEe0BAaTeIbHOCTH B M3JIOKEHHMHM MPOTrPaMMHOIO Marepuaia, He
BJIAJICIOLIEMYHEKOTOPBIMU pa3zesaMyd y4eOHOH MpOorpamMMbl, HO YMEIOIIEMY MPUMEHSATh TOy4CHHBIC
3HaHMA N000pasily B CTAHAAPTHON CUTYallMH;
OIICHKA «HEYIOBIETBOPUTEIHHO (2)» BBICTABISETCS 00ydaronieMycsi, KOTOPhI He 3HaeT OolbleyacTu
OCHOBHOTO  COICpKaHUS yd4eOHOW TpOorpamMMbl JMCHUIUIMHBI, JIONyCKAaeT TpyOble OUIMOKU
BGOPMYIMPOBKAX OCHOBHBIX HOHSATUH JAWUCHMIUIMHBL M HE YMEET HCIOIb30BaTh MOTy4YEHHbIE
3HAHHATIPU PEIICHUH THITOBBIX MPAKTUYECKHUX 33]1a4;
OLICHKA «HEYIOBJIETBOPHUTENHHO (1)» BBICTaBIsAeTCS 00ydarolmeMycs, MoKa3aBluIeMy MOJHOE HE3HAHHE
y4eOHOM porpaMMbl JUCHUTUTUHBI.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Htoroas arrecranus 1o nucuuiuinHe «MammmHHOe 00y4eHHe M aHAJIu3 JTaHHBIX» OCYIIECTBISIETCS B
¢dopme dk3aMeHa. DK3aMeH MPOBOIUTCS B YCTHOH ¢opme mo Owmieram. [Ipu mpoBeaeHHu 3K3amMeHa

06y‘laI-OH_IeMYC$I OpCaOCTaBIICTCA 30 MHUHYT Ha HNOOATIOTOBKY. OHpOC o6yqalomer00ﬂ HC IOJDKCH
MpeBbINIATh OJHOTO0 aCTPOHOMUYCCKOIO Jaca.



