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1. llesu u 3212494 AU CIUILIHHBI

I'maBHas CJIb U3YUYCHHA JUCHUIUINHBI - IIO3HAKOMUTDL CTYJICHTOB C (I)YHKI_II/IOHaJ'IOM SA3bIKa
R u ero IMPUMCHCHHUCM B 00JIaCTAX CTAaTUCTHYECKOIO aHaJIn3a OOJIBIITNX JaHHBIX U
MAallIMHHOTO O6y‘-IeHI/I$I, YTOOBI CTYACHTHI BJIAJACIIN MHCTPYMCHTAPUEM IJI aHaJIN3a JaHHBIX
B UHTCJUICKTYaJIbHBIX CUCTCMAX. K 3aJjadyaM JUCHUIIJIMHBI MOKHO OTHCCTH CJICAYIOIICC:
N3YYCHHC pa3JIMYHbIX MCTOJ0B U TEXHOJIOTUM aHa/In3a 1 Fpa(l)I/I‘ICCKOFO MpeaACTaBICHUA
JaHHBIX, p€aJIM30BAHHBIX B CpCaax p8.3pa60TKI/I SA3bIKa R, HalmMCaHWC KOMaHI 1 CKPUIITOB
Ha A3BIKC R, BBIITIOJTHCHUEC UMHUTAIMOHHOI'O MOACIUPOBAHUSA HA 34bIKC R, HpO(I)I/IJ'H/IPOBaHI/IC
KOJda Ha A3bIKC R, MMPUMCHCHHUC NHCTPYMCHTAPHUA A3bIKaA R cratucTtrueckoro aHaauza
0O0IBIINX JaHHBIX 1 MAallIMHHOT'O O6y"IGHI/IH.

Kparkoe conepxxanne JTuCHMILTHHBI

B pamkax kypca paccMaTpuBarOTCsS TAKME TEMbI KAK OCHOBBI IIPOrPaMMUPOBAHUS HA
A3bIKe R, TUIIBI TaHHBIX B s3bIKE R, METOABI BBO/Ia-BBIBOAA, UMUTALIMOHHOE
MOJIEJIMPOBAaHNE U TPOPHINPOBAHUE IS A3bIKa R, OCHOBBI CTATUYECKOTO aHAU3A B SI3bIKE
R, perpeccroHHbIN aHanmu3 B s3bIKe R, BU3yann3anus v peicTaBiCHUE JaHHBIX,
pUMEHEHUE A3bIKa R 117151 3a/1a4 MalmmHHOTO 00y4YeHUS.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

[TIK-2 CniocoGeH pa3pabarbiBaTh U IPOBOIUTH
AKCIEPUMEHTAJIbHYIO IPOBEPKY U TECTUPOBAHUE
IIPOrPaMMHBIX CUCTEM I10 00eCIeueHUI0 TpeOyeMbIX
KpuTepueB d3PPEKTUBHOCTH U KaueCTBa
(YHKIIMOHUPOBAHUS

3HaeT: METObl U KPUTEPUH OLIEHKU KaueCTBa
MoJIeJIel MAallIMHHOTO 00y4eHHUs

YMeeT: BbIOUpaTh, IPUMEHATh U HHTETPUPOBATH
METOJIbl 1 HHCTPYMEHTAJIbHbIE CPEJICTBA CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTa, KPUTEPUU UX BHIOOpA
1 METOJIbl KOMIUIEKCUPOBAHUS B PAMKaX CO3IaHUS
WHTETPUPOBAHHBIX THOPUIHBIX UHTEIIEKTYaIbHBIX
CHUCTEM Pa3IUYHOrO Ha3HAYEHUs

[TK-3 Cnoco6en pa3zpabaTsiBaTh U MPUMEHSITH
METO/IbI ¥ AJITOPUTMBI MAIIIMHHOTO OOyYeHHUs JITIst
pelieHus 3aaad

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npenecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

HTEIeKTyanbHbIN aHAIN3 JaHHBIX,
HetipobaiiecoBCKHE METO/IBI B MAIITHHHOM
00y4eHHH,

ApXUTEKTYpa pacupeieICHHbIX BBIYUCIUTEIbHbBIX
CUCTEM,

Her KommproTepHoe 3peHue,

AHaJIU3 €CTECTBEHHOIO s13bIKa METOAAMHU
HMCKYCCTBEHHOTO MHTEJUICKTA,

O0paboTKa 3BYKOBBIX CUTHAJIOB METOAAMH
HMCKYCCTBEHHOTO MHTEJUICKTA,
HelipoceTeBble TEXHOJIOIMHU B 3a/1a4ax




CHUHTCTHYCCKUX MEIHUa,
[Ipou3BoncTBeHHAs IpaKTUKa (TIpeaauIioMHast) (4
CEMECTD)

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MPEAIIECTBYOINUX TUCITUTIIAH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI COCTABIAET 4 3.¢., 144 4., 58,5 4. KOHTaKTHOM

paboTHI

Pacnpez[eneHHe Mo CEMCCTpaM

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
1
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 144 144
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 85,5 85,5
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 71 71
[ToaroroBka K 3K3aMeHy 14,5 14.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpoOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConepkaHue TUCHMILIIMHBI

OO0BeM ayTUTOPHBIX 3aHATUN O BUIaM B

pa;fena HaumenoBanue Pa3aciioB TUCHUIITIMHBI qacax

Bcero JI 113 JIP

1 BBeacHme 6 2 4 0

[ IpyuHIMITBI IPOrpaMMUPOBaHUs Ha s3bIKE R 6 2 4 0

3 Buael 1aHHBIX B s3bIKE R, cr1ocoObI BBOAA U BEIBOAA 6 ’ 4 0
TaHHBIX

4 MuTaimoHHOE MOJIETUPOBAHKUE U MPOPUITUPOBAHNE 6 ) 4 0
koma B R

5  |OCHOBBI CTaTUCTUYECKOTO aHaan3a B R 6 2 4 0

6  |PerpeccMOHHBIN aHATU3 TAHHBIX 6 2 4 0

7  |Busyanuzanus JaHHBIX 6 2 4 0

8  |BBeneHue B MalmmHHOE 00yUYeHUE 6 2 4 0

5.1. Jlexkuuu




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

Oco0eHHOCTH s13bIKa R 1 ero Ha3HaueHHeE: I/ICTOpI/IH Cpcabl R, BO3MOXHOCTHU U
OI'paHUYCHUS A3bIKA, IICPCIICKTHUBLI PA3BUTHA.

'YcraHoBka cpenbl R 1 Hauano paboThl: YeraHoBKa u 3amyck cpezbl R. Komanas! n
ckpunThl. Pabota B KOHCOIM U B rpaduyeckoit o6onouke. OCHOBHbIE
WHTETpUpPOBaHHbIE I'paduyecKkre 000IOUKH.

Onepaunu Haja nepemeHHbIMU: [IpocTeiimume onepanuu. Jlornueckue onepanuu.
Maremarnueckue GpyHkuuu. Tpuronomerpuueckue pyHkuuu. Onepanuu Haj
KOMIUIEKCHBIMH ITIEPEMEHHBIMU.

'YcIioBHBIE OTIepaTOphI U UKIIBL: onieparopkl if, ifelse, for, while, repeat, break,
next, switch.

Kraccel, 00bEKTBI, TUIIBI, CTPYKTYPBI 1aHHBIX B si3bike R: [Tonsitue Habopa u
CTPYKTYpbI JaHHbIX. BexTop, criocoOs! 3aanust. CUMBOJIBHBIE BEKTOPBI U CTPOKH.
UKCIIOBBIE M JIOTMYECKHUE BEKTOPHI. 3aJaHUE UMEH HIIEMEHTAM BEKTOPOB. BeKkTOpbI
u unaexcol. @ynkuus which(). 3ananue marpuipl. Onepanuy HaJ MaTpULAMU U
nHAekcamMu. MHoroMepHsle MaccuBbl. Criucku. @akTopbl U TAOIHIIBI.

BBoza, BbIBOJ ¥ UMIIOPT AaHHBIX: CriocoObl nomy4yeHust JaHHbIX. KiaBuarypHslii
BBOJ. IMIIOPT JaHHBIX U3 pa3IMYHbIX UCTOYHUKOB. IMnopT u3 daiinos CSV,
Excel, XML-¢aiinos. 3Bneuenne naHHbx U3 web-ctpanun. IMnopt qaHHbIX U3
6a3 nanueix. @ynkuuu scan( ), read.table(), read.csv(). BoiBog nanusix. @yHkunn
write(), cat(), write.table(), write.csv().

Hmurannonnoe moaenupoBanue: @ynkius sample(). Buast pacnpenenenuii u
GYHKIMY JUTsl AMUTAIIU pacipeneneHus (rnorm(), rpois() u u T.1.). ByrcpanmuHr.
MopenrpoBaHue TaHHBIX C 33/IaHHBIMU CTaTUCTUYECKUMH XapaKTePUCTUKAMHU.
[Ipumenenue pynkumu replicate().

[Ipodunupoanue kona B R: Mcnonb3oBanue rpaduka miamenn. Mcmnons3oBanue
cpezacTBa mpocMoTpa AaHHbIX. [IpodunupoBanue Bpemenu. [Ipodunposanue
MaMsTH.

ba3oBeIii crarucTuueckuit ananu3 qanubeix: Oyuakmmn mean(), median(), sd(),
prop.table(), var(), IQR(), summary().

10

bazoBbie craructuueckue tectol: TecTsl CThroieHTa, Yuinkokcona, [lanupo-
Yunkca, ANOVA, xu-kBagpar [lupcona, Tectsl OnHapHON Ki1accupUKaIU.

11

[IpocTas mapHas IMHEHas perpeccus: MeTon HauMEHbIINX KBaJApaToB, IPOBEPKa
CTaTUCTUYECKUX rumnore3. OnpeneneHue napaMmeTpoB ¢ IMOMOIIBIO s3bIKa R,
¢yukun Im 1 summary, moctTpoeHue rpapuKoB s MAPHOI 3aBHCUMOCTH.

12

MHoxecTBeHHas JTMHEeHast perpeccust: [Ipumenenne ¢pyHkiun Im u summary.
[IpoGnema MyIBTUKOJUTMHEAPHOCTH, TpuMeHeHue GyHKInu step(). BeisiBinenue
3HAYMMBIX (PAKTOPOB ¢ TOMOIIBIO GyHKIMHU Vif().

13

ba3oBble BO3SMOXKHOCTH BU3yaIH3alMy JaHHBIX: [ paduueckoe npeacraBieHne
nMaHHBIX, Tpaduueckue mapamerpsl. CuMBoIBI U JinHAH. [[BeTa. XapakTepucTuku
Tekcra. Pazmepsl quarpamm u nosuei. Hactpolika mapaMeTpoB OCel U yCIIOBHBIX
o06o3Hauenuit. Onopueie uaNK. Jlereana. Aunortaruu. O0beIUHEHNE JUATPAMM.

14

Bunel nuarpamm: Cronbuarsie quarpammel. [IpocTbie tuarpaMMebl, COCTaBHBIE U
MarpaMMsl ¢ TPYNIIUPOBKOM. /luarpammel [uist cpeiHuX 3HaueHU. OnTumusanus
cToi0uareix AuarpamMM. CrnimHorpammsel. Kpyroseie nuarpammel. ['nctorpamMmel.
JlarpaMMbl OLleHKH (YHKLUH IJIOTHOCTH. [larpaMmel pa3maxoB. ToueuHble
TuarpaMMBbl.

15

MeTo/1 TI1aBHBIX KOMIIOHEHT, Ki1accudukanus 0e3 o0yueHus1, KIIaCTepHBIN aHaN3:
[Ipumenenue 6ubmuorexkn RGL, makeToB scatterplot3d, rggobi, lattice ms
BU3yaJM3allid MHOTOMEPHBIX AaHHBIX. @yHkumu princomp(), biplot(), loadings(),
nakeTsl ade4 u vegan. ®ynkiuu daisy(), cmdscale(), hclust(), pvclust(), fanny(),

cmeans().
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Meton onopHbIX BeKTOpoB (SVR) u nepeBbs pemenun: Bagging. Crnyuaiinbie
neca. Boosting. Baxxnocts nepemennoi. CopTUpOBKa MOJICH U MOAIEPIKKA
BEKTOPHOTO KJIaccu(ukaropa.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne Ne Kox-
sansuspasiena HaumeHnoBaHue nim KpaTkoe cofepKaHue MPaKTUYeCKOro 3aHATHS, CEMUHapa BO
4acoB
1 1 YcTaHOBKa, 3aIlyCK U 3JIeMEHTapHbIe KOMaH bl /Ui cpenibl R PaboTa B KoHCONMHN 1 )
B rpaduueckoii 000JI0UKe.
2 1  |Hanmcanue ckpunToB Ha si3bike R 2
3 2 |Mcnonp3oBaHKe 6a30BBIX MaTEMATHUECKUX (QYHKIMH U oneparuii. 2
4 2 |HamucaHue mporpamm ¢ IMKJIAMHU U YCIOBHBIMU ONIEPATOPAMH. 2
5 3 |Pabora c BeKTOpamHu, MoCiIe0BaTeIbHOCTIMU, MACCUBAMH U MaTPUIIAMHU. 2
6 3 Pabota co cimckamu, dppeitmaMu JaHHBIX, TPE0Opa30BaHUE U3 OHON CTPYKTYPBI )
TTAHHBIX B JIPYTYIO.
7 4 ['eHepanus niceBaocayyaitHON BHIOOPKH VIS 33JJaHHOTO PACIIPEIeICHHS. ’
MopnenupoBaHue TaHHBIX C 33IaHHBIMU CTaTHCTUYCCKIMH XapaKTePUCTUKAMHU.
8 4  |[ToBblimieHue 3PpPEKTUBHOCTH paOOThI aJITOPUTMOB. 2
9 5 |Pacuer 6a30BBIX CTATUCTUUECKUX XaPAKTEPUCTUK JIJIS psAJia JTaHHBIX. 2
10 5 [IpMeHEeHNEe CTaTUCTUYECKUX TECTOB JJI1 OJHOMEPHOIO CTaTUCTUYECKOTO )
aHanM3a.
1 6 [IpoBenenne MHK A MapHOM JINHEHHOW perpeccuu ¢ nomouibio Im(). Ananus )
KaueCTBa IOCTPOECHHOM MOJIEIIH.
PacueT mapamMeTpoB MOJIENT! MHOKECTBEHHOM perpeccuu. AHaIN3 KauecTBa
12 6  |mocTpoeHHOU MOJENH. YCTpaHEeHHE MYJIbTHKOJITIMHEAPHOCTH MOCpencTBOM step() | 2
u vif().
13 7  [llocTpoeHHE TOYEUHBIX JUATrPAMM. 2
14 7 [locTpoeHue cTonduaThix, KPyroBBIX AUAarpaMM, TUCTOTpaMM U QyHKIUI )
[UIOTHOCTH.
15 2 Busyanu3zaius MHOTOMEPHBIX JaHHBIX TS Kiaccudukanuu. KinactepHsiil aHamm3 5
TUISL 3a/1aHHOM BBIOOPKHU.
16 8  [[IpuMeHeHue MeTo/1a OTIOPHBIX BEKTOPOB U JIEPEBLEB PEILICHUM. 2
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyAeHTA
Boinonnenne CPC
Cnucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC paszelios, raB, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
[OcH. nurt., 1] I'n. 3-6, ¢.51-135 [OcH. nuT.,
2] Temsr! 1-16, c.6-185 [Hon. nut., 3] Pa3nen
[ToaroToBka K MpakKTUYECKUM 3aHATHUIM 1-10, c.5-51 [OcH. aut., 4] I'n. 1-10, c.11- 1 71
444 [OcH. nur., 4] I'n. 1-10, c.11-444 [OcH.
nut., 4] I 1-10, c.11-444
IoAroToBKa K SK3aMCHY [OcH. nurt., 1] I'n. 3-6, ¢.51-135 [OcH. nurt., 1 145
2] Temsr 1-16, ¢.6-185 [OcH. snur., 4] I'n1. 1-




110, c.11-444 |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ne
KM

Ce-
MECTP

Bun
KOHTPOJISt

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Bec

Makc.
oam

[Topsinok HauKcIeHUs: 6ATIOB

Yuu-
THIBA-

eTCs B
[TA

bonyc

bonyc-pedTHHr
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CryneHT npeacTapisieT KOMUU T0KYMEHTOB,
MOATBEPKIAIONIHE TOOey WK y4acTue B
MPEAMETHBIX OJMMITUAJIAX TI0 TEMaM
TACIIATUIMHEI

[Ipu olieHHMBaHUU PE3YIBTATOB MEPOIIPHUATHUS
MCIIONB3YeTCsl OaTbHO-PEHTHHIOBAS
CUCTEMa OIICHUBA-HUS PE3YJIBTATOB yUCOHOH
NesTeIbHOCTH 00y4Jaromuxcs (yTBepxkaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
MakcuManbHO BO3MOXKHAs BEIMYMHA OOHYC-
peiitunra +15 %.

+15 % 3a mobeny B onuMIuaze
MEXXTyHAPOIHOTO YPOBHS

+10 % 3a mobeny B OMMMITHA/IE POCCHIICKOTO
YPOBHSI

+5 % 3a mobeny B OMMMITHAIE
YVHUBEPCUTETCKOTO YPOBHS

+1 % 3a yyacTue B oIUMIHAJE.

OK3aMCH|

[Ipome-
KYTOYHAs
aTTecTanus

Hroroswii Tect

40

B ¢unansHOM Tecte 20 BompocoB. Kaxaprii
Borpoc onennBaercs 0..2 Ganmamu.
OrpanuydeHre o BpeMEHHU Ha MPOXOXKICHHE
Tecrta - 1 yac.

OK3aMCH|

Texymmii
KOHTPOJIb

KontponsHas
pabora 1

KonTposbHas paboTa nmpoBoauTcs B popme
TectupoBanus. B tecte 2 Bonpoca. Ha
[TPOXOXKIACHHUE TECTA AAETCSI O/IHA MOTIBITKA.
OrpanuyeHue Mo BpeMEHHU - 6 MUHYT.
Kaxnip1ii Bonpoc onenuBaercs 0..1 6amom.

OK3aMCH|

Texymumii
KOHTPOJIb

KontpomnpHas
pabora 2

KonTtponbsHasi pabota mpoBoauTcs B hopme
TecTupoBaHus. B tecte 3 Bompoca. Ha
[MPOXOXK/ICHHE TECTA AAETCS OJJHA MOMbITKA.
OrpaHnyeHue 1Mo BPeMEHH - 9 MUHYT.
Kaxapiit Bompoc oreHuBaetcs 0..1 6anmom.

OK3aMCH|

Texyuui
KOHTPOJIb

KontponpHas
pabora 3

KontponwsHas pabota mpoBoauTcs B hopme
TecTupoBanus. B tecte 3 Bonpoca. Ha
[IPOXOXKIACHHUE TECTa AA€TCsI O/IHA TOTBITKA.
OrpaHudeHue 1o BpEMEHH - 9 MUHYT.
Kaxapiit Bompoc onenuBaetcs 0..1 6ammom.

OK3aMCH

Texymui
KOHTPOJIb

KonTponbHas
pabora 4

KonTponbHas pabora npoBoautcs B popme
rectupoBanus. B tecte 3 Bonpoca. Ha

DK3aMCH|




[TPOXOXKJACHHUE TECTA AAETCSI O/IHA MOTIBITKA.
OrpanuyeHue Mo BpeMEHU - 9 MUHYT.
Kaxip1ii Bonpoc onienuBaercs 0..1 6anom.

Texyuui
KOHTPOJIb

KonTponpHas
pabora 5

KoHTposibHas paboTa mpoBoauTcs B popme
TecTupoBaHus. B tecte 2 Bompoca. Ha
[TPOXOXKJAECHHUE TECTA AAETCSI O/IHA MOTIBITKA.
OrpaHnyeHne 1o BpEMEHU - 6 MUHYT.
Kaxip1ii Bonpoc onienuBaetcs 0..1 6anom.

OK3aMCH|

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 1o Teme
1

Ha nmpakTuueckoM 3aHATHUN BBIIAIOTCA
3amanus. CTyIEHT BBITOJIHSCT 33 JaHUS U
3arpy>kaeT OTYeT Ha MOPTa WU
MMOKA3bIBACT MPETIOAABATEIIO B
aynutopun.lllkana oneHuBaHus:

Bce 3a7anus BBINOJHEHBI, HET 3aMEUaHHH,
TaHbl OTBETHI HAa BCE BOMPOCHI - 3 Oaiina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHuid,
TaHBI OTBETHI HA BCE BOMPOCHI - 2 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3agaHuil, He
TaHbl OTBETHI HAa BOTIPOCHI - 1 6a;
3aJlaHue He BBITOJIHEHO - 0 0aJIOB.

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTuyeckas

pabora 1o Teme
2

Ha npakTuueckoM 3aHSITHN BBIIAIOTCS
3amanusi. CTYICHT BBITIOJHSCT 3aaHUsI U
3arpy’kaeT OTYET Ha MOPTaJ WU
MMOKa3bIBACT MPEIOIaBATEIIO B ayIUTOPHH.
[1Ixaa onleHUBaHUSA:

Bce 3aganus BRINOIHEHBI, HET 3aMECUaHHH,
NTaHBI OTBETHI HA BCE BOMPOCHI - 4 6aia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 30% 3anaHuii,
TaHbI OTBETHI HA BCE BOTIPOCHI - 3 Oaia;
3aaHusl BBIIOIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 2 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3agaHuii, He
TTaHbI OTBETHI Ha BOMIPOCHI - 1 Oas;
3ajaHue He BBITOJIHEHO - 0 0aJIoB.

OK3aMCH|
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Texymmii
KOHTPOJIb

[IpakTnyeckas

pabora o Teme
3

Ha npakTuyeckoM 3aHSATUN BBIIAIOTCS
3amanusi. CTyICHT BBITIOJHSET 3aaHUs U
3arpy»kaeT OTYeT Ha MOPTaJ WU
[MOKa3bIBACT MPEIO/IaBATEIIO B ayTUTOPHH.
[1Ixana oneHUBaHUSA:

Bce 3amanys BRIOIHEHE], HET 3aMeYaHMH,
JaHBI OTBETHI HAa BCE BOTIPOCHI - 5 Oaiina;
3aJaHusl BBITIOJIHEHBI, HO UMEIOTCS
3ameuanus He 0osee, yeM 30% 3amaHuid,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amedyaHus He O0osee, yeM 50% 3agaHui,
JaHBI OTBETHI HAa BCE BOTIPOCHI - 3 Oaiina;
3aJaHusl BBITIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHuid,
TTaHBI OTBETHI HE HAa BCE BOTIPOCHI - 2 Oaa;
3aaHusl BBIIOIHEHBI, HO UMEIOTCS

OK3aMCH|




3ameuaHus He 0omee, yeM 50% 3agaHuii, He
JTaHBI OTBETHI HAa BCE BOTIPOCHI - 1 0aIL;
3aJaHre He BRIIOJIHEHO - () 0aIoB.

11

Texymmii
KOHTPOJIb

[IpakTuyeckas

pabora 1o Teme
4

Ha nmpakTuueckoM 3aHATUN BBIIAIOTCS
3amanus. CTyIEHT BBITOJTHSCT 3aJaHUS U
3arpy»kaeT OTYeT Ha MOPTaJ WU
MMOKA3bIBACT MPETIOABATENIO B Ay IUTOPHH.
[1Ixana oleHMBAHUS:

Bce 3a7anus BBIIOJHEHBI, HET 3aMEUaHHH,
TaHBI OTBETHI HAa BCE BOMPOCHI - 5 Oaiina;
3aaHusl BEIITOJIHEHBI, HO UMEIOTCS
3ameuanus He 0osee, yeM 30% 3agaHui,
TaHBI OTBETHI HA BCE BOTPOCHI - 4 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuid,
TaHBl OTBETHI HAa BCE BOMPOCHI - 3 Oaiina;
3aaHusI BEIITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TaHBI OTBETHI HE HAa BCE BOTPOCHI - 2 Oaa;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3amaHuii, He
TaHBI OTBETHI HAa BCE BOMPOCHI - 1 Oa;
3aJaHue He BBITOJHEHO - 0 0aJIOB.

OK3aMCH|
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Texymnmii
KOHTPOJIb

[IpakTnueckas
pabora 1o Teme
5

OHa npakTH4eCcKOM 3aHATHUU BBIIAIOTCS
3ananus. CTyIEHT BBINOJHACT 3aJaHUS U
3arpy’kaeT OTYET Ha MOPTaJ WU
MMOKA3bIBACT MPETOAABATENIO B Ay AUTOPUH.
[1Ixama oreHUBaHUSA:

Bce 3aganus BRIIOIHEHBI, HET 3aMECUaHHH,
TaHBI OTBETHI Ha BCE BOMPOCHI - 5 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 30% 3anaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 4 Oaina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 3 Oaia;
3aJaHus BBIIOJHEHBI, HO UMEIOTCS
3aMedanus He oonee, ueM 50% 3anaHuii,
TTaHBI OTBETHI HE HA BCE BOIMPOCHI - 2 Oannia;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuyaHus He 0osee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BCE BOMPOCHI - 1 6a;
3aganue He BRINOIHEHO - 0 0ayUIoB.

OK3aMCH

13

Texymnii
KOHTPOJIb

[TpakTnueckas
paboTa 1mo Teme
6

Ha npakTruecKkoM 3aHATHH BBITAIOTCS
3ananus. CTyIEHT BBIMOJIHSCT 3aJJaHUS U
3arpy’kaeT OT4eT Ha MOpTajl WIH
[MOKa3bIBAET MPEIOIaBATEIIO B ayAUTOPHUH.
[IIxana oneHUBAHUS:

Bce 3a7anus BBIIOIHEHBI, HET 3aMEUaHHH,
TaHbI OTBETHI HA BCE BOTPOCHI - 5 Oaia;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3ameuaHus He 0osee, yeM 30% 3agaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, yeM 50% 3anaHuii,
JTaHBI OTBETHI HA BCE BOMPOCHI - 3 Oaa;
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BaﬂaHI/IH BBIINIOJIHCHBI, HO UMCIOTCA
3amMedyaHus He 0osee, yeM 50% 3agaHui,
TTaHBl OTBETHI HE HA BCE BOIMPOCHI - 2 Oaia;
3agaHus BBIIOJHEHBI, HO HMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3agaHuii, He
JTaHBI OTBETHI HAa BCE BOTIPOCHI - 1 0aIL;
3aJaHue He BRIIOJIHEHO - () 0aIoB.

141 1

Texymnii
KOHTPOJIb

[IpakTuyeckas

pabora o Teme
7

Ha nmpakTuyeckoM 3aHATHUN BBIIAIOTCS
3amanus. CTyIEHT BBITOJTHSCT 3aJaHUS U
3arpy>kaeT OTYeT Ha MOPTaJ WU
MMOKA3bIBACT MPETIOAABATENIO B Ay IUTOPHH.
[1Ixana oleHMBAHUS:

Bce 3a7anus BBIIOJHEHBI, HET 3aMEUaHHH,
TaHBl OTBETHI HAa BCE BOTPOCHI - 5 Oalina;
3aaHusl BEITOJIHEHBI, HO UMEIOTCS
3ameuaHus He 0osee, yeM 30% 3amaHui,
TaHBI OTBETHI HA BCE BOTIPOCHI - 4 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TaHBl OTBETHI HAa BCE BOMPOCHI - 3 Oalina;
3aaHusl BEIITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHui,
TaHBI OTBETHI HE HAa BCE BOTPOCHI - 2 Oaa;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3amaHuii, He
TaHbl OTBETHI HAa BCE BOMPOCHI - 1 6as;
3aaHue He BBIIOJHEHO - 0 0aJIOB.

OK3aMCH|
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Texyuin
KOHTPOJIb

[IpakTnueckas
pabora 1o Teme
8

Ha npakTrueckoM 3aHITHN BBIIAIOTCS
3ananusi. CTy/IEHT BBINOJHSACT 3aJaHUS U
3arpy’kaeT OTYET Ha MOPTaJ HITU
MMOKA3bIBACT MPETOAABATENIO B Ay AUTOPUH.
[1Ixama orleHUBaHUA:

Bce 3aganus BRIIOIHEHBI, HET 3aMECUaHHH,
TaHBI OTBETHI HA BCE BOMPOCHI - 5 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMedanus He oonee, ueM 30% 3anaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 4 Oaina;
3aaHus] BEIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHuid,
TaHBI OTBETHI HA BCE BOMPOCHI - 3 Oaia;
3aJaHusl BBIIOJHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TTaHBI OTBETHI HE HA BCE BOIMPOCHI - 2 Oannia;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuaHus He 0omee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BCE BOMPOCHI - 1 6ai;
3amanne He BRINOIHEHO - () O0ayUIoB.

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS

Bun

IIPOMEKYTOYHOMN
aTTeCTalluH

Kpurepun

IIponenypa nmpoBeaeHus
poreiypa HpoBel OLICHUBaHUA

OK3aMCH

[Ipu oneHMBaHUM PE3yIBTATOB YUEOHOM NEATEIBHOCTH B cooTBeTcTBUM

00yJaronierocs

10 TUCIUILIMHE UCTIONB3YeTCsl OaJITbHO- cmm. 2.5,2.6




nestensHocTr oOydarommxcs (ITomoxkenne o BPC ytBepxkneno
npuka3zoM pexropa ot 24.05.2019 r. Ne 179, B penakuun npukasa
pekropa ot 10.03.2022 . No 25-13/09). IIporieaypa npoxoxIeHus
IIPOMEKYTOYHON aTTeCTALIMN OCYLIECTBIISIETCS COINIACHO
[TonokeHuto 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U
IIPOMEKYTOYHOM arTecTannu (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a TUCHUIUIMHY (OopMUPYETCS Ha OCHOBE
MOJTYYEHHBIX OIEHOK 32 KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUSATHS
TEKYIIETro KOHTPOJIS cieayromuM odpa3om: « OtinyHo: Bennunna
peiituHra oby4atonierocs no aucuuruimae 85...100 %. « Xoporo:
Benmuuunna peiituHTra 00y4Jaromerocs o aucuurumae 75...84 %. ¢
VYnosneTBoputenbHO: Benmuunna peiiTunra oOyyaromerocs 1mno
nuctumuinae 60...74 %. « HeynoBinetBoputenbHo: Bennunna
peiitunra odyuaromerocs o gucuuruinbe 0...59 %. Ecnu crynent
COITIACEH C OLIEHKOM, MOJYyYeHHOM MO pe3yabTaTaM TeKYIIETo
KOHTPOJIS, TO OH MOXET B JICHb, MPEIIIECTBYIOIINI
MIPOMEKYTOYHON aTTecTalluy JaTh CBOE COIIACHE B JIMUHOM
kabuHete. B ciydae SIBKM CTyJIeHTa Ha IPOMEXYTOUHYIO
aTTecTalltio, JaBIIero CBOE COIVIacHe Ha aBTOMAT B JIMYHOM
KaOHMHEeTe, CTY/IEHT UMEET MPABO MPOUTH MEPONPHUATHS TEKYILETO
KOHTPOJIS IO AUCHMILIMHE HAa TPOMEKYTOUYHON aTTeCTalluy IS
YIYULIEHHs CBOETO PEUTUHTIA B JIEHb €€ ITpoBeaeHus. CHIKEHUE
OLIEHKH B 3TOM CIIy4ae 3ampelieHo. Eciau cTyaeHT He aan cornacus
B JINYHOM KaOMHETE, TO OH MOXKET COIJIACUTHCS C OILICHKOW JIMYHO
Ha MPOMEKYTOUYHOM aTTecTalluu B IeHb ee NpoBeaeHus. Eciu
CTYZICHT HE COITIACEH C OLICHKOM, TO OH UMEET IPABO IIPOUTH
KOHTPOJIbHO-PEHUTHUHIOBBIE MEPOTIPUATHUS HA IPOMEKYTOUHOM
aTTeCTaIMH JJIs YIIyYlIeHUs! CBOETO pEHTHUHTA B JICHB €¢
npoBefeHus. Gukcaius pe3yibTaToB yUeOHOH 1eITeIbHOCTH 10
JTUCLUTUIMHE TIPOBOIUTCS B ICHb IPOMEKYTOYHOM aTTecTalluy Ha
OCHOBE COIJIacus CTY/IEHTA, IaHHOTO UM B JIMYHOM KaOuHeTe. [Ipu
OTCYTCTBHUH COTJIACHsI B KYypHaJIe TUCIMILIHHBI (PUKCAIUs
PE3yABTAaTOB MPOUCXOIUT MPU JIUYHOM MPUCYTCTBUU CTYACHTA.
Ecnu cTyneHT He Aan cornacue B TUYHOM KaOWHETe U He SBUJICS Ha
MPOMEKYTOUHYIO aTTECTAIMIO — EMY BBICTABIISIETCS] «HESIBKAY.
[TpomexyTouHast aTTecTalus MPOBOIUTCS B (hOpME TECTUPOBAHMUS.
TecTupoBanue npoBoauTcs B cucteme edu.susu.ru. Tect cocTout
u3 20 BOIPOCOB, MO3BOJISIONIUX OLIEHUTH CHOPMUPOBAHHOCTD
KOMIIETEHITMH. 3a MpaBUIIbHBIN OTBET fgaercs 2 6amna. Ha orBeTsl
oTrBoauTcA | yac. B 3ToM ciyuae olieHka 3a JUCHMILIUHY
paccuuThHIBA€TCS HA OCHOBE MOJYUYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTHHTOBBIE MEPOIIPUATHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTeCTALNH.

pEeUTHHTOBas CUCTEMa OLIEHUBAHUS PE3yJIbTaTOB Y4eOHOU [Tonoxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETEHIINH €3yJbTaThl 00yUeHUs
¥ Y 12|314(5]6(7(8|9(10|11{12|13(14{15
HACET: METOAbI U KPUTCPHUU HKHU Kauy€CTBa M el
K2 3HAeT: METOJ pUTEPHUN OLIE auecTBa MOJIEIIe AN AN L e
MaITUHHOTO O0yYeHUS
'YMeeT: BbIOMpaTh, IPUMEHSATh U HHTETPUPOBATH METOABI U
WHCTPYMEHTAIBHBI TBa CUCTEM MCKYCCTBEHHOT
[1K-3 cTpyme © Cpe/IcTBa CUCTEM HCKYCCTBEHHOTO HHAHHHH T
WHTEJIJIEKTa, KPUTEPUH UX BBIOOpA M METOJIBI
KOMITJIEKCUPOBAHUS B pAMKax CO3/IaHUSI HHTETPUPOBAHHBIX




FI/I6pI/I,Z[HBIX HUHTCJUICKTYAJIbHBIX CUCTEM Pa3JIMIHOTO
Ha3HAa4YCHUA

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!
1. Jlarumona, A.T. Metoandeckue mocobue mno aucuuruiae "Paspaborka
MHTEJUIEKTyaJIbHBIX CUCTEM Ha si3bike R"

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:
1. Jlatunoga, A.T. Metoauueckue nocoodue no aucuuiuinze "PaspadoTka

MHTEJUIEKTyIbHBIX CUCTEM Ha s3bIKe R"

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us
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JUTEPaTyphl AIIEKTPOHHOM
dhopme
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[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUECHHUS:

1. -Eclipse(6eccpouHo)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX

CIIPAaBOYHBIX CUCTCM!

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUTITHHbI

Bun 3anarui

Ne
ay/.

OcHoBHOE 000py/I0BaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe st

Pa3JIMYHBIX BUAOB 3aHATHI

IIpakTruyeckue

3aHATHUA U CCMHUHAPbI

[1naTrdopma 00pabOTKH JaHHBIX HA OCHOBE HCKYCCTBEHHOTO MHTEIIEKTA
https://aiplatform.ru/

[IpakTuyeckue

3AHATUA U CCMUHAPBI

CYB/ Postgres Pro https://postgrespro.ru/products/postgrespro

Jlexuun

110
€2)

[IpoekTOp ¥ EPCOHANIBHBIE KOMIIBIOTEPBI IS IIPEIIOIAaBATEN U CTYIEHTOB C
yctaHoBieHHBIM makeToM R, MS Office u Eclipse.

[IpakTrueckue

3aHATUA U CCMHUHAPbI

ML Space: poccuiickas mnatdopma st ML-pa3paboTKu MOTHOTO UK
https://sbercloud.ru/ru/aicloud/mlspace

[IpakTnueckue

3aAHATUA U CCMUHAPBI

110
()

[TpoeKxTop ¥ MepPCOHABHBIC KOMIIBIOTEPHI IS IPEMOIABATENSI U CTYACHTOB C
ycranoBieHHbIM aketoM R, MS Office u Eclipse.




