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

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: OCHOBBI MaIIMHHOTO 00Yy4EHUS
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"
LEHTP JAOTOIHUTEIBHOTO, TOTIOIHUTEIBHOTO TPOPECCHOHAIBHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynHUTOpHBIX 4acoB: 28 BCETo, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
ceMuHapsl: 26 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosTenbHas padora: 167 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e1.: 5
[IporpamMmy cocraBunu:

A .B. I'lmnHCKMi, penogaBarens
K.A. JlanuH, cTapmmii METOAUCT

[Tporpamma oOCy>X/IeHa Ha 3aCEJaHUU LIEHTPA JOTOJTHUTEIHHOTO, TOTIOITHUTEILHOTO MPOPECCUOHATBHOTO H
oHnaitH-oopazoBanus "I[lyck" 01.03.2025



AHHOTANMA

Ha kypce oOyuaromiuecsi 0OCBOAT OCHOBHBIE HABBIKH MO Pa3pabOTKE MaTeMaTWYeCKUX MOJEJCH, METOJIOB U
QJITOPUTMOB aHAJIN3a JaHHBIX JUI MalIMHHOTO 00y4enus. Kypc opueHTnpoBaH Ha (JOpMHUPOBAHNE CHCTEMHBIX
3HaHUH W KOMIIETEHIHH, HEOOXOOUMBIX MJisi Npo(ecCHOHANbHOW NEATEIIBHOCTH M MPOBEACHUS
Hay4YHO-MCCIII0BATEIILCKOM PaOOThI ISl peIIeH s MPUKIaJHbIX 3a/1a4.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- chopMHUpPOBaTh Yy CTYICHTOB TEOPETHYECCKYI0 0a3y B 00JAcTH aHajiW3a JaHHBIX M MAlIMHHOTO
oOyueHwusl.

33)13‘11/[ JAUCHUIIINHBI
- U3YyUUTb MCTOAbI aHa/IM3a NaHHBIX C TIOMOIIBKO MATCMATUKU
- U3YyUUTh OCHOBHBIC 3a/1a91 aHAJIN3a JAaHHBIX U MAllIMHHOT'O 06y‘leHI/I$I.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
BBISIBIISISL €€ COCTABIISIFOLIME M CBSI3U MEX/Y HUMHU

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsaTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 Criocoben onpeessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO JIESATE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-1.1 3maer ®u cmoco0eH  HCHOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
Hay4YHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIMITBI U METOIBI
WCCIICZIOBAaHU B 00NacTH TPUKIAJHOW MaTeMaruku U
nH(POPMATUKU

OIIK-1 Criocoben pemars akryanbhble 3aga4u  |OIIK-1.2 CrnocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
(dyHIaMEeHTaNbHON U PUKIIAJTHON MAaTEeMaTHKKN |OMBIT U PE3yJbTaThl HAayYHBIX HCCIIEOBaHUN B o00nacTu
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX
OPUMEHATh TPU  pEIIeHHH 3agad  Npo(dhecCHOHATIBHOM
JesITeTbHOCTH

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
MaTeMaTUYECKUX MCCIENOBAHUN B paMKax TEMaTUYECKON

OIIK-2 CriocobeH coBepIIEHCTBOBATh U . .
obnactu cBoeii mpodeccHOHATBFHOM IesITeTbHOCTH

PpCaJiM30BbIBATb HOBBIC MATEMATUYCCKUEC
MCTOJbI PCHICHUA NMPUKIIAAHBIX 3a/1a4

OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIAJHBIX MaTeMaTHUECKUX
WCCIIeZIOBAHM B CBOCH MPOoeCCHOHANBHOM 001acTn

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1a4dy, INIAHUPOBATh MyTH
peleHus, mpeiarath 1 KOMOMHHPOBATh CITOCOOBI pElICHUS

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMHU pEIICHHUs, 3a/lad, MOHMMAaeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTD X

ATTA TN TTATI AATITATIITY DA TTATT N NATANTTT




anaJsirio lll]l/l l]\./l_l.l\./ﬂllll 20/144Aa71 D vwuJidaviri

npodecCuoHaTbHON e TEHHOCTH

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHUECKUE 3HAHHS JUIS
pelIeHHs HeCTaHAapTHBIX 33714, B TOM YKCJIe B HOBOM WU
HE3HAKOMOM CpeJie ¥ B MEKINUCIIMIUIMHAPHOM KOHTEKCTE

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 Crocoben aHanu3upoBarh 3ajady, IJIAHHPOBATbH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-6.3 CrnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 00acTell HayKu (TEXHUKH)

OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[MK-8 Criocoben mprobpetarh u ucronb3oBars |[IK-8.1 3Haer oOcHOBBI pa3paboTki W peain3anuu
OpraHM3alMOHHO-YIIPABICHUYSCKUE HABBIKA B |TIPOLIECCOB )KU3HEHHOTO IMKJIA TPOTPAMMHOTO 00eCTIeUeHHS

KOHKPETHOH npodeccrnoHanbHON IeTeNbHOCTH;

paspalarbiBaTh, peann3oBbiBaTh 1 ynpasuars  |I[1K-8.2 Ymeer npuodperarb u UCIIO0JIb30BaTh
IIpoLIECCaMU XKU3HEHHOTO LIUKJIa IPOrPaMMHBIX |OpraHU3allHOHHO-YIIPABICHYECKUE HaBBIKH B
MPOAYKTOB npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

YMETb:

- CTpaTEruIo JOCTHYKEHUS MOCTABICHHOM LIETU KaK MOCJIENOBATENbHOCTD IAroB, MPEABUAS PE3YIBTAT
Ka)/I0T0 U3 HUX U OLIEHMBas UX BIMSHUE Ha BHEIIHEE OKPYKEHUE IJIAaHUPYEMOH NEATEJIbHOCTH U Ha
B3aMMOOTHOIIEHUS YYACTHUKOB 3TOU JEATENBHOCTH;

- 0 COBPEMEGHHOM COCTOSHMU WCCJICIOBaHMH B paMKaXx TeMaTH4ecKoi oOmacTd cBoei
npo¢ecCHOHAIBHOM e TeIbHOCTH;

- TEOpETUYECKHE U (MJIN) IKCIIEPUMEHTAIBHBIE METO/IbI UCCIICIOBAHUI K KOHKPETHOW Hay4HOMU 3ajaye
Y UHTEPIIPETUPOBATH IMOITYYEHHBIE PE3YIIBTATHI;

- IPUHIIMIIBI TEXHUKO-3KOHOMHUYECKOT0 000CHOBAHUSI HHHOBAIIMOHHBIX ITPOEKTOB.

- aHAJIN3UPOBATh MPOOJIEMHYIO CHUTYalHIO KaK CHUCTEMY, BBISBIISASA €€ COCTABISIOIINE M CBA3U MEKIY
HUMH;

- OCYIIECTBIIITH IOHMCK BapHaHTOB PEIICHHS MOCTABIECHHOM NpOOJIEeMHON CHUTyallud Ha OCHOBE
JTOCTYIHBIX HCTOYHUKOB HH(pOPMAIIHH;

- ¢dopMmynupoBaTh B pamMKax 0O0O3Haue€HHOW MPOOJIEMBI IENb, 3a7a4yl, aKTyallbHOCTh, 3HAYUMOCTh
(Hay4HYIO, TPAKTUYECKYI0, METOAMYECKYI0 M MHYIO B 3aBUCHMOCTH OT THUIIa IPOEKTa), OXKHUIAEMbIE
pe3yabTaThl U BOBMOXKHBIE Chepbl MX IPUMEHEHNS;

- TPOTHO3UPOBATH pE3YJbTaT JEATEIBHOCTH W IUIAHUPOBATh MOCJEIOBATEIbHOCTh IIArOB JUIS
TOCTHKEHUS TAHHOTO Pe3ynbTara;

- TPEACTAaBIATh MYOJMYHO PE3yNbTaThl MpOeKTa (WM OTAEIBHBIX €ro JTarmoB) B ()OPME OTYETOB,
cTaTei, BHICTYIJICHUI Ha HAy4YHO-IIPAKTUYECKUX KOH(EPEHIMAX, CeMUHapax  T.IL.;

- OIICHUBATh AKTyaJbHOCTH MCCIEIOBAaHHUI B 00JIACTH CBOEH MPO(ECCHOHATBHOMN NESATEIBHOCTH M HX
MPaKTHYECKYIO 3HAYMMOCTb;

- TPUMEHATh 3HAHUS ¥ HABBIKM 110 HCIOJIb30BAaHUIO HH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI AJIs1 TOUCKA ¥ U3YUYEHUsS] HayYHOH JIUTepaTyphl, IPUMEHEHHS MPHUKIAJAHBIX HPOTPAaMMHBIX
MIPOIYKTOB;

- IPUMEHATH 3HAHUA B 007acCTH (PU3MKO-MAaTEeMaTHUYECKUX HAyK JUIS PELICHUS IOCTAaBICHHOW 3a/1auu,
(bopMynHpOBaHHUS BHIBOJAOB M OLICHKH MTOJTYYCHHBIX PE3yJIBTaTOB;

- apryMEHTHPOBAHHO BBIOMPATH CIIOCOO MPOBEIECHHS HAYYHOTO UCCIIEJOBAHMS;

- HaXOIUTh, AHAIM3UPOBATH U 0000MaTh HHPOPMAIHIO 00 aKTYaIbHBIX Pe3yJbTarax UCCICIOBAaHUN B
paMKax TeMaTH4eCKoW 00IacTH CBOeH MpodheCCUOHANBHOM JIeTENLHOCTH;

- BBIBHUraTh THUIIOTE3bl, CTPOUTh MAaTEMAaTHYSCKUE MOJEIH JUIS ONMUCAHUS HM3yYaeMbIX SIBICHUH WU
MPOLIECCOB, OLEHUTh KaueCTBO pa3pabOTaHHON MOJIEIH;

- pa3palbaThIBaTh TEXHOJOTMYECKHE NPOCKTHI, HAIEICHHBIE Ha PEaTM3alUI0 HOBBIX HAYKOSMKHX
MPOYKTOB, BIIaJIC€T METOAAMU IIJITAHUPOBAHUS IPOEKTOB.

BJIAJIETD:




- Tmpo¢eCCHOHANBHON TEPMHUHOIOTHEH, HWCHOIb3YyeMOH B COBPEMEHHOH HAy4YHO-TEXHUYECKOM
JUTeparype, HaBbIKAMHU YCTHOI'O M IMCbMEHHOIO U3JI0KEHMs Pe3YyJIbTaToB HAay4HOM IesITeIbHOCTH B
pamkax npodecCHOHAIBHON KOMMYHHKALIUY;

- MeToiaMH MH(OPMALMOHHO-aHATTUTHYECKON pabOThI Il BBISBIECHHSI HOBBIX MOTPEOHOCTEH C 1IETbI0
OTIpeJIeNIeHUs] HAYyKOEMKHUX IMPOAYKTOB, 00€CIeUnBaIOIINX YIOBJIECTBOPEHUE 3TUX MTOTPEOHOCTEH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcHOBHBIE TEPMHHbl B  MAIIMHHOM
1 oOyuenuu. bazoBas maremaruka B 2 2 24
MalIMHHOM OOY4YEeHUH
) IIponecc pa3paboTku MPOEKTa 4 24
MAaIIMHHOTO OOYYeHUs
I'panuentupiid  cnyck jans  oOy4eHHUs
3 mudhepeHITpyeMbIX Mozenen 4 24
MAaIIMHHOTO OOYYeHUs
4 Jluneiinas xnaccudukanus 4 24
5 HepeBbs pereHuit 4 24
6 I'panuentHeIi OycTUHT 4 24
7 OO6yuenue 0e3 yumtens. Knacrepuzauusi. 4 23
CHuxeHue pa3MepHOCTH JaHHbIX
Nroro yacos 2 26 167
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.
4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE TEPMUHBI B MAIIMHHOM 00yueHHH. ba3oBas Maremaryka B MallIMHHOM OOy4YEeHUH

OO6mme TtepmuHbl. OCHOBHbIE KOMIOHEHTH. OCHOBHBIC THMBI 3aha4. OmnpejencHHe BeKTOpa.
Onepanuu Hag Bekropamu. Peammsaumsa B Python. Omnpenenenume wmarpunbl. Onepanuu Haj
Mmarpuuamu. Panr wmarpunsl. Omnpenenurens Matpunbl. Peammsamms B Python. Onpenenenue
¢ynkuuu. CpoiictBa ¢yHkumid. I'padukm wacto ucnoib3dyembix ¢yHKuui. OOparHble (YHKLIUH.
Peanuzanus B Python.

Onpenenenne npousBogHoi. Heauddepenuupyembie ¢ynkiuu. [IpaBuna muddepeHupoBaHus.
[IpousBonHbie yacTo Uconb3yeMbiX GyHKund. Peanuzanus B Python.

2. IIpomecc pa3pabOTKH MPOEKTa MATUHHOTO 00yUEHUS

[Mpouecc pa3paboTku mpoekTa MammHHOTO OOydeHHs. [logroroBka maHHbIX. OleHKa KadecTBa
AITOPUTMOB 00yUYeHUS ¢ yuuTeneM. Meton OmKkaiimmx cocenei.




3. I'paauenTHBIH ciryck a1 0O0yueHus TuddepeHIMpyEeMbIX MOICICH MAIIMHHOTO O0yYeHUS
I'papuenThelil ciyck. Peryisipusanus. JIunelinas perpeccust

4. JluneliHas KiaccupUKaIys

Jluneiinas xnaccudukamnys. Jloructuueckas perpeccusi. MeTol1 OIOPHBIX BEKTOPOB.

5. depeBbs peuieHnii

Hepesbs pemenuii. Komnosunuu nepesseB. CinyyaitHbIl jec.

6. I'paguenTHBIN OyCTHHT

Byctunr. XGBoost. LightGBM. Catboost.

7. Ob6yuenwue 6e3 yunrens. Knacrepuzanus. CHUKEHHE pa3MEPHOCTH JTaHHBIX

OoOyuenne 0e3 yumrens. K-means. DBSCAN. ArmiomeparuBHas KiacTepuzaius. MeToj TJIaBHBIX
KOMITOHEHT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

3aHATHS IPOXOAAT C IPUMEHEHNEM JANUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHII.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. JlunaMudeckoe mporpaMMUpOBaHUE B IpuMepax u 3anadax [Tekcr] : yue0. mocodue: nor. M-Bom
BhICII. | cpej.crien. oopasoanuss CCCP / U. JI. Kanuxman, M. A. Boiitrenko .— M : Beiciast mikouna,
1979 —125c.

2. MammnaHoe obyuenue [Tekct], / X. bpunk, Jx. Pugapnc, M. ®esepond, CII6., [Turep, 2017

JomonanTtenyHas ureparypa
1. Onrrumusanust v BRIy KITbIH aHanms [ Tekcr] = Optimisation / XK.-b. Upuapt-Yppytu; iep. ¢ ¢p. u
npenuci. T. A. bapganem oz pea. A. A. Kykym - KuesKUT,2004

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

CtyneHTy U1 3aHATHH TOTPEeOyIOTCA:

1. Google Drive s qoctyna k MarepuaiaM Kypca

2. Zoom

3. HoyTtOyk i y4acTHsi B MHTEPAaKTHBHBIX 3aHATHIX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)



CryneHTy peKOMEHIYeTCsl BHUMATENIbHO CIyLIaTh JIEKTOpa, CIEAUTh 3a TEM, YTO HAlMCAHO Ha JIOCKE
WIA TIPEICTaBICHO Ha cJaijax Mpe3eHTalud, aHAJIM3UpOBaTh IMOJydaeMylo MM HH(popmanuio. B
cllydae, €CIM Marepual JIEKLIUU HEIOHSATEH, CJeAyeT 3a/aThb BOIPOC B OTBEIEHHOE Ui BOIIPOCOB
Bpems. CTyIeHTY Takke PEKOMEHAYeTCs KOHCIIEKTUPOBATh MaTepral JEKIUH B TETPAAH, YTO yIydIIaeT
3allOMUHaHUE.

[Ipy BBIMOTHEHWM MPAKTUYECKUX PAOOT CTYACHTY PEKOMEHIYETCS BHHUMATEIbHO aHAIW3HPOBAThH
MIOCTaBJICHHYIO 3aJ[ady, YJesisi 0COOEHHOE BHUMAaHUE KPUTEPHUSIM OLICHKH TOYHOCTH PEIIEHHS 3a/1auu.
OcobeHHOe BHUMaHHE CIIEAYeT YACSJIATh METOJOJIOTHUECKUM acleKTaM PeLIeHus 3a1ad.

[Ipu BexgeHHMM CaMOCTOATENBHOW pPaOOTHI CTYIEHTY PEKOMEHAYETCS BHUMATEIbHO IOAXOOUTH K
M3Y4YCHUIO HAy4HBIX CTarei, oOpamiare BHMMaHHME Ha 3HAYMMOCTH IOJYYEHHOTO pe3yibrara, Ha
TpeboBanus K 00ydaromieil BEIOOpKE, Ha CKOPOCTh PaOOTHI MpeiaraeMbIX ajJrOPUTMOB, HA PE3YIIBTATHI
UX CpaBHEHMs C CYLIECTBYIOIIMMU. B ciyuae, ecin u3ydaeMbli Marepual IOHSATEH HE /10 KOHLA,
pEKOMeHTyeTcsl OOpallleHne K JOTONMHUTEIbHOM JIUTEpaType.

CTyneHTy pekOMEHIyeTCsl BHUMATEIbHO aHAIM3UPOBATH BOIIPOCHL B UTOTOBOM TECTHPOBAHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 1

KBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

A.B. I'munckuii, mpenogaBarens
K.A. Jlanun, cTapmuit METOAUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymecTBisieT TMOUCK BapHAHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peLeHust
OCHOBE

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

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccCHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIC 3HAHMS M HOBBIC HAay4HbIC NPUHLMIIEI © METOJBI
UCCIICIOBAaHUK B OONAaCTH NPUKIATHON MaTreMaTHKH |
nH(POpPMATUKN

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
npo(heCCHOHANBHOMN ESTEIbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPHU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-2 CriocoOeH coBepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MAaTEMAaTHIECKHE
METO/IbI PEIICHHUS TPUKIIAIHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUH B paMKax TeMaTHYeCKOU
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENLHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTHh  AKTyalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHYECKUX
HCCIICAOBAaHUM B CBOEH Mpo¢eCcCHOHANBHOM 001acTn

OIIK-3 CriocobeH pa3pabaThiBaTh
MaTeMaTHYeCKHE MOJICIH 1 TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1aqy, JIaHUPOBATh MyTH
peleHus, mpeiararb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMHU pEIIEHHUs, 3aJad, MOHMMAaeT M YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-3.4 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHYECKUE 3HAHHS JUIS
pelIeHHs HeCTaHAapTHBIX 3371a4, B TOM YKCJIe B HOBOM WJIU
HE3HAKOMOM CpeJie ¥ B MEKINUCIIMIUIMHAPHOM KOHTEKCTE

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHOOPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 Crocoben aHanu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-6.3 CrnocobeH HCIIOIL30BaTh MKCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-6.4 BnageeT aHAIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMH pelIeHHs], TOHUMAET U YYUTHIBAET HA MPAKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

[IK-8 Criocoben mprodpeTarh U HCIOIb30BATh
OpraHM3alMOHHO-YTIPABICHYECKIE HABBIKH B
KOHKPETHOH npodeccrnoHanbHON e TeNbHOCTH;
pa3palarbIBaTh, peaau30BbIBATE U YIPABIATH
IIpoLieCCaMU XKHU3HEHHOTO LIUKJIa IPOrpaMMHbIX
MPOAYKTOB

IK-8.1 3naer oOCHOBBI pa3pabOTKU ¥ pealu3aluu
MPOLIECCOB KU3HEHHOTO LIUKJIA TPOrPAaMMHOI0 00ecIieueHuUs

IK-8.2 Ymeer npuobperarh
OpraHM3alMOHHO-YIIPABICHUECKUE
npo(heCCHOHATBHOM ESTENbHOCTH

n HCIIOJIB30BaTh

HaBbIKH B




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynbrare n3yueHus AUCIMIUIMHBI «OCHOBBI MAIIMHHOTO 00Y4EHHs» 00yUarOIMiCs TOIDKEH:

3HATb:

- CTpATEerui0 AOCTMXKEHUs ITOCTaBJIEHHOMN 1€ KaK I10CJIEA0BaTEeIbHOCTD 1IAroB, IPEIBUAS PE3YIIbTAT
Ka)KIOTO U3 HUX M OIIEHMBAs WX BIMSHHE Ha BHEUIHEE OKPYXKEHHE MIIAHUPYEMOW JESATENBHOCTH M Ha
B3aMMOOTHOUIEHHS] YYaCTHUKOB 3TOM I€ATEIbHOCTH;

- O COBpPEMEHHOM COCTOSHMUM HCCIECJOBaHMH B paMKax TeMaTH4YecKol oOmacTd cBoei
poQeccuoHaIbHON e TETbHOCTH;

- TEOPETUYECKUE U (WIIM) SKCIEPUMEHTAIIbHBIE METOABI UCCIECAOBAHMN K KOHKPETHOM Hay4yHOU 3aj1aue
U MHTEPIPETUPOBATH M10JIyUYEHHbIE PE3ysIbTaThl;

- IPUHLIUIIBI TEXHUKO-3KOHOMHYECKOTO 000CHOBAaHUSI MHHOBAIIMOHHBIX MTPOEKTOB.

yMeThb:

- aHAJIM3UPOBATH MPOOJIEMHYIO CUTYAlHIO0 KaK CHUCTEMY, BBISBIISIS €€ COCTABISIOIINE M CBA3U MEXKIY
HHMU;

- OCYUICCTBIISITH TOMCK BapHaHTOB pEIICHHs MOCTABICHHOH IMPOOJIEMHON CHTyallid Ha OCHOBE
JOCTYITHBIX HCTOYHUKOB HH(OPMAIHH;

- (opmymupoBaTh B pamkKax 00O3HAYCHHOW NpPOOIIEMBI IIeNb, 3aJa4d, AKTYaJbHOCTb, 3HAYUMOCTb
(Hay4yHYIO, TMPAKTHYECKYI0, METOJMYECCKYI0O ¥ MHYIO B 3aBHCHMOCTH OT THIIA IPOEKTA), OXKHIAEMbIC
pe3yabTaThl U BOBMOXKHBIE Cephl MX IPHUMEHECHUS;

- TPOTHO3UPOBATH pPE3yJIbTAaT JESATENBHOCTH W IUIAHMPOBATh IIOCIEIOBATEIBHOCTh INATOB IS
JTOCTIDKCHUS TAHHOTO Pe3yibTara;

- TMPENCTABIATh MYyOJIMYHO PE3YNbTaThl MpOeKTa (WM OTACIBHBIX €ro 3TanoB) B (OpME OTUYETOB,
cTaTei, BRICTYIUICHUI Ha HAy9HO-TIPAKTHYECKUX KOH(EPEHIHAX, CeMUHAapax  T.IL.;

- OLICHMBATh AKTYaJILHOCTh MCCIICOBAHUI B 00JacTH CBOEH MpodecCHOHANBHOM NeITeIbHOCTH U UX
MPaKTHYECKYIO 3HAYMMOCTB;

- TMPUMEHSTHh 3HAHUS M HABBIKM [0 HCIIOJIb30BAHUIO HMH(POPMALHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH JJIsl TOUCKA ¥ U3YYCHUS HAyYHOH JIUTepaTyphl, IPUMEHEHHS TPUKIIQIHBIX TPOTPaMMHBIX
HPOIYKTOB;

- MIPUMEHATH 3HAHUS B 00JacTH (PU3MKO-MAaTEeMaTHYEeCKUX HAyK JUIS PELICHUS ITOCTABJICHHOW 3a/1auM,
(bOpMyITHpOBaHUS BBIBOJOB U OLIEHKH MOIYYSHHBIX PE3YJIbTaTOB;

- apryMEHTHPOBAaHHO BBIOMPATH CIIOCOO MPOBEICHHS HAYYHOTO UCCIICIOBAHHMS;

- HaXOJWTh, aHAU3UPOBATh U 0000MATh HHPOPMAIIUIO 00 aKTyallbHBIX Pe3yJbTarax UCCICAOBAHUN B
paMKax TeMaTH4ecKoi 00JacTu cBoei mMpodecCHoHaTBHOM NesITebHOCTH;

- BBLIBUTATh THIIOTE3bI, CTPOMTh MAaTEeMaTUYECKHE MOJIEIM JUIs OIMCAHUS W3YYaeMbIX SIBICHUH M
MPOIIECCOB, OLCHUTh KaueCTBO pa3padOTaHHOW MOJIEIH;

- pa3pabaTbIBaTh TEXHOJOTMYECKHE IPOEKTHI, HALCJNCHHBbIE HAa pEaJM3alMI0 HOBBIX HAYKOEMKHX
MPOIYKTOB, BIIa/ICET METOAAMH IJITAHUPOBAHUS ITPOSKTOB.

BJIaJeTh:

- TpodeCCHOHANBHON TEPMUHONOTHEH, HCIONB3YyeMOH B COBPEMEHHON HAy4YHO-TEXHUYECKOM
JIUTEPATYpE, HaBBIKAMH YCTHOTO W NHCHMEHHOIO M3JIOKEHUS PE3YylbTaTOB HAYYHOW AESATENBHOCTH B
paMKax npodeccuoHaIbHON KOMMYHUKAINY;

- MeToaMHi MH(POPMALIMOHHO-aHATUTHYECKON pabOThI JUIsl BBIABICHHUS HOBBIX MOTPEOHOCTEH C LEIBIO
OIIPEAEIICHUS HAYKOEMKHX ITPOILYKTOB, 00ECIICUNBAIOLINX YAOBIETBOPEHUE ITUX MOTPEOHOCTEH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Ilepeuens TpUMEPHBIX BOMPOCOB ISl TEKYILETO KOHTPOJIS:
JIunHeitHble ypaBHEHUS.

Henuneitnsle ypaBHEHUS.

Marpuua.

CoOcTBEHHBIE BEKTOPHI.

PerpeccuonHsbli aHamu3.

MeTon HaMMEHBIINX KBaAPaTOB U MaKCUMaJIbHas BEPOSTHOCTD.
Maremarndeckas CTaTHCTHKA.

Teopust onTUMU3aLUN

WXy kv -

HporpaMMHoe obOecrieueHue AJId pCHICHUS 3a1a4 ONITUMU3AIUU AJITOPUTMOB Ha PythOl’l.



10. bubnuorexu 0011er0 Ha3HAYCHUSI.

11. Monenu knaccudukanuu.

12. KoHuenuu Teopru BEpOSITHOCTH.

13. IIpumMeHeHre KOHLEMIHS TEOPUH BEPOSITHOCTH JUIS MAIIMHHOTO 00yYeHusI.
14. Onpenenenre perpecCHOHHOTO aHANIN3A.

15. Onpenenenre TMHEHMHON PETrPECCHH.

16. Henunueiinas perpeccusi.

17. MeTtox HaMMEHBIINX KBaPAaTOB U MAKCUMAJIbHASI BEPOSTHOCTb.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[IpumMepsl BOIIPOCOB 117151 MPOMEXKYTOUHOM aTTecTaluy B (hopMare 3K3aMeHa:

1. Onpexnenenne BEKTOpa U €ro OCHOBHBIE CBOMCTBA

2. IIpumepsl 3a1a4, B KOTOPBIX IPUMEHSIOTCS] BEKTOPHI B MAIIMHHOM O0Y4E€HUHU
3. Onpexenenne MaTpyuLbl U €€ BaKHbIE XapaKTEPUCTUKU: PaHT U OIPEIEIINTEIb
4. Peanuzauus onepaunii HaJl MaTpuLaMu Ha si3bike Python ¢ npumepamu

5. Omnpenenenue QyHKIUA U €€ CBOWCTBA

6. I'paduky 9gacTo mMCHONB3yeMBbIX (QYHKIHMA M MX OOpaTHBIX (YyHKIWH, IPUMEpHl pealn3aluy Ha
Python

7. lloHsiTHE TPOU3BOIHON U €€ 3HaUEHUE B MAIIIMHHOM OOYYEeHUHU

8. IlpaBuna nuddepeHINPOBaHUS W TPOU3BOJHBIE YACTO MCHONB3YEMBIX (YHKIMN, NpPUMEpHI
peanuzanuu Ha Python

9. Ilpouecc pa3paboTKy MPOEKTa MAITMHHOTO OOYUYEHHS: ITAIBl 1 0COOCHHOCTH

10. TTonroroBka 1aHHBIX: METOABI MPe10OPaOOTKH, OYMCTKU U MPEoOpa3oBaHUs JaHHbBIX

11. Onenka KauecTBa aJrOPUTMOB O0YUEHHS C YUUTEIEM: METPUKHA U METObI

12. Meton O6mkalnx coceneil: NpUHIMI PadoThl, 0COOEHHOCTH NPUMEHEHHS U IPUMEPHI
13. I'paaivieHTHBIN CIyCK: OCHOBHBIE U/IEH, BUABI U BapUALIUU

14. Perynspusanus: 11eJ1b, BUJIbI U IPUMEPHI IPUMEHEHUS B MAIIIMHHOM O0yYCHHUH

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:

buier 1
JIunelinas perpeccusi: CyTh METO/IA, IPUHIIAI PAOOTHI, TPUMEPHI UCIIOIH30BaHUS
JIunelinas xknaccuduKkanus: 0OCHOBHBIE IPUHIIUIIBI, IPUMEPHI AJITOPUTMOB

Buier 2
JlepeBbs penieHuit: CTpyKTypa, IPUHITUI padOoThl, 0COOEHHOCTH MPUMEHEHUS
Kommosunmu nepeBheB: IPUHIAIIEI II0CTPOCHHUSI, TPUMEPHI AITOPUTMOB (HapuUMep, CIIyJaiHBIHA JIeC)

burner 3
Byctunr: cyth meTona, npuHUHMIT paboThl, TpUMepHl atroputMoB (Hanpumep, XGBoost, LightGBM)

OOyuenue Oe3 yuHTeNs: METOABl KIAacTepu3allid ¥ YMEHBIICHUS pa3MEPHOCTH JaHHBIX, HX
ocobeHHoCTH U puMepsl (Hanpumep, K-means, PCA)

Kpurepun onennBanus

- oumeHka «ommyHo  (10)»  BbICTaBAsieTCS  CTYAEHTY, IIOKa3aBIIeMy  BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- oueHka «omimuHO  (9)»  BBICTAaBNSETCS  CTYAOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE U MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin



- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS ~ CTYACGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOM MporpaMMbl AUCIUIIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIEHKA «XOopoIo (7)» BBICTaBISAETCS CTYJACHTY, €CIM OH TBEPJO 3HAET Marepuall, FpaMOTHO H, IO
CYILIECTBY, U3JIaraeT ero, yMeeT MPUMEHATh NOIyUYeHHbIC 3HaHHS Ha PAKTHKE, HO JOITyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

- OLCHKA «XOpOouIo (6)» BBICTABJIACTCA CTYACHTY, CCJIM OH 3HACT MaTcpuall, rpaMOTHO U, 110 CYLICCTBY,
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIKN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «X0powIo (5)» BBICTABISAETCS CTYIEHTY, €CIIM OH 3HAaeT Marepual, U, 0 CyLECTBY, U3JIaraeTt
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OLEHKAa «YIOBJICTBOPUTEIBHO (4)» BBICTABISAETCS CTYAEHTY, IOKa3aBlIeMy (parMeHTapHBbIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BIAJEET OCHOBHBIMU pa3lelaMyd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs M MOXET IPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OILIEHKAa «YyIOBJIETBOPUTENIBbHO (3)» BBICTABIAETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYJOBJIETBOPHUTENILHO (2)» BBICTABISAETCSA CTYAEHTY, KOTOpPBI HE 3HAeT OoubIIed JacTh
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

BperI OPpOBCACHUA DK3aMCHA COCTABJIACT 2 aKaJCMHUYCCKHUX Haca.
Bo BpCEMs IMPOBCACHUS 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIMITIIMHBI.



