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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 TEXHOJOTUM aHaIn3a U Fpa(l)I/I‘ICCKOFO MpeaACTaBICHUA
JaHHBIX, p€aJIM30BAHHBIX B CpCaax p83pa60TKI/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 06y"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

YMeeT: BBIOUpaTh, MPUMEHSATh U UHTEIPUPOBATh
METO/Ibl 1 HHCTPYMEHTAJIbHBIE CPEJICTBA CUCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTa, KPUTEPUU UX BBIOOpA
1 METOJIbI KOMIUJIEKCUPOBAHUS B PAMKax CO3IaHU
WHTETPUPOBAHHBIX THOPUIHBIX HHTEIIEKTYaIbHBIX
CHUCTEM Pa3TUYHOrO Ha3HAYCHUS

I1K-2 CnocobeH uccienoBarb U pa3padaTbiBaTh
ApPXUTEKTYphl CUCTEM HUCKYCCTBEHHOTO MHTEJUIEKTA
JUTSL pa3JIMYHBIX MPEAMETHBIX 00acTel HA OCHOBE

KOMIUIEKCOB METOZIOB M UHCTPYMEHTAJIbHBIX
CPEZICTB CUCTEM HCKYCCTBEHHOTO HHTEIUICKTA

I1K-3 Crioco6eHn pa3pabarsiBaTh U IPUMEHSTh
METOIbI ¥ AJITOPUTMBI MAIlTMHHOTO OOYYEHUS IS
peleHus 3a1a4y

3HAeT: METObl U KPUTEPUH OLIEHKU KaueCTBa
MoJieJIel MAallIMHHOTO 00y4eHUs

3. Mecro nucuunimnnbl B ctpykrype OII BO

[Tepeuenp npenmIecTBYOMUX AUCIHUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

O0paboTKa 3BYKOBBIX CUTHAJIOB METOAAMH
MCKYCCTBEHHOT'O MHTEJUICKTA,
HelipocereBble TEXHOJIOIUH B 3a1a4ax
CUHTETHYECKHX ME/INa,

CoBpemennsle MeTob! DevOps,
HetipobaiiecoBCKHE METO/IBI B MAIITUHHOM
Her o0yueHuH,

WHTenneKTyaabHblid aHAINU3 TaHHBIX,
KomnrorepHoe 3peHue,

AHaJN3 €CTECTBEHHOTO S3bIKa METOAAMHU
MCKYCCTBEHHOI'O MHTEJUIEKTA,
ApPXUTEKTypa pacrpeieIeHHbIX BHIYUCIUTEIbHbBIX
CUCTEM




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MPEAIIECTBYOIINUX TUCITUTIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmast Tpy10eMKOCTh JUCIHUILUIMHBI COCTaBNIAET 4 3.¢., 144 4., 58,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padors: 4acoB Howmep cemectpa
1

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 144 144

AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

aynuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 85,5 85,5
[ToaroroBka Kk sK3aMeHy 14,5 14.5
[TonroroBka K NpakTUYECKUM 3aHATUAM 71 71

KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 10,5 10,5

Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConepkaHue TUCHMIIIIMHBI

O0BeM ayTUTOPHBIX 3aHATUN IO BUIaM B

pa;fena HaumenoBanue Pa3aciioB TUCHUIITIMHBI qacax
Bceero JI 113 JIP
1 |BBenenue 6 2 4 0
[ IpyHIMITBI IPOrpaMMUPOBAHUs Ha sA3bIKE R 6 2 4 0
3 Buapl JaHHBIX B A3bIKE R, cI10cOOBI BBOIA U BBIBOIA 6 ’ 4 0
TaHHBIX
4 MMuTaimioHHOE MOJIETUPOBAHKUE U MPOPUITUPOBAHNE 6 ) 4 0
Koza B R
5 |OcHOBHBI cTaTUCTHYECKOTO aHaim3a B R 6 2 4 0
6  |PerpeccMOHHBIN aHATU3 TaHHBIX 6 2 4 0
7  |Busyanuzanus JaHHBIX 6 2 4 0
8 |BBenenue B MalmmHHOE 00yUYeHUE 6 2 4 0
5.1. Jlekuuu
Ne Ne Koz-
nexummlpasiena HaunmeHoBanue uim KpaTkoe CofepKaHue JEKIIMOHHOTO 3aHATUS . ;COOB




Ocobennoctu si3bika R u ero Haznauenue: Victopus cpeas! R, Bo3MOXKHOCTH U
OrpaHUYEHUS SI3bIKA, IEPCIIEKTUBbI PA3BUTHSL.

'YcranoBka cpenbl R 1 Hauano paboTsl: YeraHoBKa u 3amyck cpesl R. Komanas! n
ckpunThl. Pabota B kOHCOIM U B rpaduyeckoit o6onouke. OCHOBHbIE
WHTETpUpOBaHHbIE Ipaduyeckre 000IOUKH.

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

'YcII0BHBIE OTIEpaTOPhI U IUKJIBL: orieparopkl if, ifelse, for, while, repeat, break,
next, switch.

Kitacchbl, 00BEKTHI, THIIBI, CTPYKTYPHI TaHHBIX B si3bIke R: [TorsTHE HAabopa u
CTPYKTYpHBI JaHHBIX. BekTop, criocoOs! 3a1anrs. CUMBOJIbHBIE BEKTOPBI U CTPOKH.
UucoBbIE U JIOTUYECKHUE BEKTOPHI. 3a/laHlEe UMEH 2JIEMEHTaM BEKTOPOB. BekTopbI
u uHaekchl. Oynkius which(). 3amanue marpurpl. Onepauu HaJl MATPUTIAMU |
nHaekcaMu. MHoromepHbie MaccuBbl. Criicku. DaKTOpPHI M TAOTHUIIBI.

BBon, BBIBOJ 1 ©MIIOPT JaHHBIX: CIIOCOOBI MoyyeHus: JaHHbIX. KitaBuarypHbIit
BBOJ. IMIIOPT JJAHHBIX U3 pa3IMYHbIX UCTOYHUKOB. IMnopT u3 daiinos CSV,
Excel, XML-@aitno. U3Bneuenne nanubix u3 web-crpanuil. IMmopt qaHHbIX U3
0a3 nanueix. @ynkuuu scan( ), read.table(), read.csv(). BeiBoa nanusix. @yHKmm
write(), cat(), write.table(), write.csv().

HMuTtanmonHoe moaenupoBanue: @ynkuus sample(). Buasl pacnpenenenuii u
byHKIUY U1 UMUTaNKU pacnpeaenenus (rnorm(), rpois() ¥ U T.1.). ByrcpannuHr.
MonenupoBaHie JaHHBIX C 3aJaHHBIMHU CTaTHCTHYECKHMHU XapaKTEPHCTUKAMH.
[Tpumenenue ¢pynkuun replicate().

[Tpodunuposanue koga B R: Mcnonp3oBanue rpaduka mamenu. VMcnomnszoBanue
cpeacTBa mpocMoTpa AanHbIX. [IpodunupoBanue Bpemenu. [Ipodunmposanue
aMsTH.

ba3oBbIii crarucTuueckuii ananu3 qanubeix: Oyrakmun mean(), median(), sd(),
prop.table(), var(), IQR(), summary().

10

ba3zoBbie craructuueckue tectol: Tectsl CThioieHTa, Yunkokcona, [llanupo-
Yunkca, ANOVA, xu-kBagpar [lupcona, Tectsl OuHapHON Ki1accupUKaIyu.

11

[IpocTas mapHas IMHENHas perpeccus: MeTon HauMEHbIINX KBaJIpaToB, IPOBEPKA
CTAaTUCTUYECKUX runore3. OnpeneneHue napaMmeTpoB ¢ IMOMOIIBIO s3bIKa R,
¢byHkmu Im 1 summary, noctpoeHue rpadukoB A HapHOH 3aBUCUMOCTH.

12

MHoxecTBeHHast TuHelHas perpeccus: [Ipumenenne ¢pyHkunu Im u summary.
[TpobGnema MynbTUKOJUIMHEAPHOCTH, pUMeHeHue GpyHkuu step(). Boisinenue
3HAYMMBIX (PAKTOPOB ¢ TOMOIIBIO GyHKIMHA Vif().

13

ba3oBbIe BO3MOKHOCTH BU3yaIM3AlMK JaHHBIX: [ padudeckoe npeacTaBieHne
nMaHHBIX, Tpadudeckue nmapamerpsl. CuMBOIIBI U JinHUH. [[BeTa. XapakTepucTuKu
Tekcra. Pazmepsl quarpamm u nosiei. Hactpolika mapaMeTpoB OCel U yCIIOBHBIX
o6o3Hauennii. Onopueie muaUK. Jlerenna. AnHotaruu. O0beIMHEHNE JUATPAMM.

14

Bunel nuarpamm: Cronbuareie quarpammsl. [IpocTeie tuarpaMMebl, COCTaBHBIE U
MarpaMMsl ¢ TPYNIIUPOBKOM. /luarpaMmel Uil cpeiHuX 3HaueHu. OnTumusanus
cToi0uareix AuarpamMm. CrimHorpammsel. Kpyroseie nuarpammel. ['nctorpamMmet.
JlarpaMMbl OLIeHKH (YHKLUH IJIOTHOCTH. [larpaMmel pa3maxoB. ToueuHble
TMarpaMMmBbl.

15

MeTo/ TITaBHBIX KOMITOHEHT, KJIaccu(puKkanus 0e3 o0ydeHus1, KIIaCTEPHBIN aHAN3!
[Tpumenenue 6ubmmorexku RGL, makeros scatterplot3d, rggobi, lattice s
BH3yaJIM3allil MHOTOMEpHBIX aHHbIX. @yHK1uu princomp(), biplot(), loadings(),
nakeTsl ade4 u vegan. ®ynkuuu daisy(), cmdscale(), helust(), pvelust(), fanny(),
cmeans().

16

Merton onopHbIX BekTopoB (SVR) u nepeBns pemenun: Bagging. Cyvaiinsie
neca. Boosting. Baxxnocts nepemennoil. CopTupoBKa Moseil u noaaepxka

BEKTOPHOTO KJIaccu(ukaropa.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Kox-
sansTuspasnena HanMmeHnoBaHue nin KpaTkoe CoAepKaHue MPAaKTUISCKOTO 3aHATHS, CEMUHApa BO
4acoB
1 1 YcTaHOBKa, 3aITyCK M dJIeMEHTapHbIe KOMaHbI Tt cpeasl R PaGora B kKoHCcONMM 1 )
B rpaduueckoil 000JI0UKe.
2 1 |Hamucanue ckpunToB Ha s3bike R 2
3 2 [Acnonbp3oBaHKe 0a30BBIX MAaTEMAaTHUECKUX (PYHKITUN U OTIepaIini. 2
4 2 |Hammcanue nporpamMM ¢ HUKJIAMH U YCIIOBHBIMH ONIEPATOPAMH. 2
5 3 |Paborta ¢ BeKTOpamu, MOCIe0BATEIbHOCTAMH, MAaCCUBAMHU M MAaTPUIIAMH. 2
6 3 Pabota co criuckamu, ppeiMamMil JaHHBIX, PEOOPa30BaAHKE U3 OHOU CTPYKTYPbI )
TaHHBIX B JIPYTYIO.
7 4 ['eneparus iceBaocIyyaitHON BEIOOPKH /7S 33JaHHOTO PACIIPEICICHHUS. )
MojenpoBaHnue JAHHBIX C 3aIaHHBIMUA CTaTUCTUYECKUMU XapaKTEPUCTUKAMH.
8 4 |[loBbimenue 3¢pHEKTUBHOCTH pabOThHI AITOPUTMOB. 2
9 5 |Pacuer 6a30BBIX CTATUCTUYCCKUX XAPAKTEPUCTHK JJIS PSAA JaHHBIX. 2
10 5 [IpMeHeHNne CTaTUCTUYECKUX TECTOB AJI1 OJHOMEPHOTIO CTATUCTUUYECKOTO )
aHaIM3a.
1 6 [IpoBenenne MHK A MapHOM JTMHEHHOHN perpeccuu ¢ momouibio Im(). Ananus )
KaueCcTBa MOCTPOCHHOM MOJIEIH.
PacueT nmapameTpoB MOJIEIM MHOKECTBEHHOM perpeccuu. AHaJIN3 KayecTBa
12 6  |[mOCTpOEHHOU MOJENH. YCTpaHEHHE MYJIbTHKOIITMHEAPHOCTH MOCpencTBoM step() | 2
u vif().
13 7  |llocTpoeHne TOYEUHBIX THATrPaMM. 2
14 7 [locTpoeHue cTonduaThix, KPyroBbIX AUarpaMM, TUCTOrpamMM U QyHKIUI )
[IOTHOCTH.
15 2 Busyanu3zanus MHOTOMEPHBIX JaHHBIX IS Kiaccudukanuu. KinactepHslii anaiu3 )
U151 3a7JaHHOM BBEIOOPKH.
16 8  [IIpuMeHeHue MeTo/1a OTIOPHBIX BEKTOPOB U IEPEBLEB PELLICHUI. 2
5.3. JlaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crnucok nureparypsl (¢ yKazaHUEM Kon-
ITogsun CPC paszenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[OcH. murt., 1] I'm. 3-6, ¢.51-135 [OcH. auT.,
[ToaroroBka K sK3aMeHy 2] Temsr 1-16, ¢.6-185 [OcH. nur., 4] I'n. 1- 1 14,5
10, c.11-444
[OcH. nurt., 1] I'm. 3-6, ¢.51-135 [OcH. auT.,
2] Temsr 1-16, c.6-185 [Hom. nurt., 3] Pa3znen
[ToaroroBKa K MPakTUUYECKUM 3aHSATUSIM 1-10, c.5-51 [OcH. gut., 4] I'n. 1-10, c.11- 1 71
444 [OcH. nurt., 4] I'n. 1-10, ¢.11-444 [OcH.
muT., 4] . 1-10, ¢.11-444

6. ®oH/1 O1LIEHOYHBIX CpeaCTB 1JIA NIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOMe)I(yTO‘IHOﬁ arTTrecralnnumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJISt

HasBanwue
KOHTPOJILHOTO
MEPOIPUATHS

Bec

Makc.
oamt

[Topsinok HauKcneHus: 6amIoB

YVun-
THIBA-
eTCA B

[TA

bonyc

bonyc-pedTHHr

15

CTyneHT nmpecTaBiseT KOIMU TOKYMEHTOB,
MOATBEPIKJAIOIINE TOOETy MU Y4acTHE B
MPEIMETHBIX OJIMMIIHAIaX M0 TeMaM
TTMCLUTUINHBI

[Tpu olleHUBaHUU PE3yaBTATOB MEPOTIPHSITHS
MCTIONb3yeTcs OaIbHO-PEHTHHTOBAS
crcTeMa OIICHUBA-HUS PE3yJIbTaTOB yUeOHOM
NesTeIbHOCTH 00yJaromuxcs (yTBepkIeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
MaxkcuMaabHO BO3MOXKHAsI BeJIMYUHA OOHYC-
peiitunra +15 %.

+15 % 3a mobeny B onuMIuaze
MEXTyHapOITHOTO YPOBHS

+10 % 3a mobexy B 0JIMMIIHAJIE POCCUICKOTO
YPOBHS

+5 % 3a mobeny B OMMMITHAIE
VHHBEPCHTETCKOTO YPOBHS

+1 % 3a yyacTHe B OJMMITHA/IE.

OK3aMCH|

[Tpome-
JKyTOUYHas
arTecTanus

HToroswiii Tect

40

B ¢unansHoM Tecte 20 Bompocos. Kaxbrii
Bonpoc oneHnBaercs 0..2 OamiaMu.
OrpanudeHne 110 BpEMEHU Ha MTPOXOKICHHE
TecTa - 1 gac.

OK3aMCH|

Texymmii
KOHTPOJIb

KontponsHas
pabora 1

KonTposnbHas paboTa mpoBoauTcs B popme
TectupoBanus. B Tecte 2 Bonpoca. Ha
[IPOXOXKJECHHUE TECTa JAETCSI O/IHA MOTIBITKA.
OrpanuyeHue Mo BpeMEeHHU - 6 MUHYT.
Kaxnp1ii Borpoc oniennBaetcs 0..1 6ammom.

OK3aMCH|

Texymmii
KOHTPOJIb

KontponsHas
pabora 2

KonTposbHas paboTa nmpoBogauTcs B popme
tectupoBanus. B tecte 3 Bonpoca. Ha
[TPOXOXKJACHHUE TECTA AAETCSI O/IHA MOTIBITKA.
OrpanuyeHue Mo BpeMEHU - 9 MUHYT.
Kaxip1ii Bonpoc onienuBaetcs 0..1 6anom.

OK3aMCH|

Texymmii
KOHTPOJIb

KonTponpHas
pabora 3

KoHTposibHas paboTa mpoBoauTcs B popme
TecTupoBaHusd. B tecte 3 Bompoca. Ha
[TPOXOXKJAECHHUE TECTA AAETCSI O/IHA MOTIBITKA.
OrpaHuyeHne 1o BPEMEHU - 9 MUHYT.
Kaxip1ii Bonpoc onienuBaetcs 0..1 6anom.

OK3aMCH|

Texymnmii
KOHTPOJIb

KontponpHas
pabora 4

KontponpsHast pabota mpoBoauTcs B hopme
TectupoBanus. B tecte 3 Bonpoca. Ha
[MPOXOXK/ICHHE TECTA JAAETCS OJJHA MOMbITKA.
OrpaHudeHue o BpeMeH! - 9 MUHYT.
Kaxxapiit Bompoc oreHuBaetcs 0..1 6ammom.

OK3aMCH|

Texymui
KOHTPOJIb

KonTponbHas
pabora 5

KonTponbHas pabora npoBoautcs B popme
rectupoBanus. B Tecte 2 Bonpoca. Ha

ODK3aMCH




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

Texymnii
KOHTPOJIb

[TpakTnueckas
pabora 1mo Teme
1

Ha nmpakTuueckoM 3aHATUN BBIIAIOTCS
3amanus. CTyIEHT BBITOJTHSCT 3aJaHUS U
3arpy»kaeT OTYeT Ha MOPTaJ WU
MMOKa3bIBAET MPEIOIaBATENIO B
aymutopun.lllkana oneHuBaHus:

Bce 3a7anus BBIIOJHEHBI, HET 3aMEUaHHH,
TaHBI OTBETHI HAa BCE BOMPOCHI - 3 Oaiina;
3aaHusl BEIITOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TaHBI OTBETHI HA BCE BOTPOCHI - 2 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3amaHuil, He
JTaHBl OTBETHI HAa BOTIPOCHI - 1 Oa;
3aaHue He BBITOJHEHO - 0 0aJIOB.

DK3aMCH

Texymui
KOHTPOJIb

IIpaxTuueckas

pabora 1o Teme
2

Ha npakTraeckoM 3aHITHN BBIIAIOTCS
3ananus. CTy/IEHT BBINOJHACT 3aJaHUS U
3arpy’kaeT OTYET Ha MOPTaJ WU
MMOKA3bIBACT MPETOAABATENIO B Ay AUTOPUH.
[1Ixama orleHUBaHUA:

Bce 3aganus BRIIOIHEHBI, HET 3aMECUaHHH,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHus BBIIOJHEHBI, HO UMEIOTCS
3aMedanus He oonee, ueM 30% 3amaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 3 Oaiina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuaHus He 0osee, yeM 50% 3agaHuid,
TaHBI OTBETHI HA BCE BOMPOCHI - 2 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3agaHuil, He
TaHbl OTBETHI HAa BOTIPOCHI - 1 6a;
3aJlaHue He BBITOJIHEHO - 0 0aJIOB.

OK3aMCH|

10

Texymui
KOHTPOJIb

IIpaxTuueckas
pabora o Teme

3

Ha nmpakTuueckoM 3aHSITHN BBIIAIOTCS
3amanusi. CTYICHT BBITIOJHSCT 3aaHUsI U
3arpy’kaeT OT4yeT Ha MOpTajl WIH
MMOKa3bIBACT MPEIOIaBATEIIO B ayIUTOPHH.
[1Ixaa onleHUBaHUSA:

Bce 3aganus BRIIOIHEHBI, HET 3aMECUaHHH,
TaHBI OTBETHI HA BCE BOMPOCHI - 5 6aia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, yeM 30% 3anaHuii,
TaHbI OTBETHI HA BCE BOTIPOCHI - 4 Oaia;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3amaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 3 Oaia;
3aJaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, yeM 50% 3anaHuii,
TTaHBI OTBETHI HE HAa BCE BOTIPOCHI - 2 Oaa;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3amMeuyaHus He O0osee, yeM 50% 3amaHuii, He
JTaHBI OTBETHI HA BCE BOMPOCHI - 1 6a;
3ananre He BBIMOIHEHO - 0 0aJUI0B.

DK3aMCH
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Texymui
KOHTPOJIb

[IpakTnyeckas
pabora 1o Teme

Ha MPAKTUYCCKOM 3aHATHUH BBIIAIOTCS
3aJaHusd. CTy,[[eHT BBITIOJIHACT 3aJaHUA U

OK3aMCH|




3arpy>kacT OTYET Ha OPTaJ UIIH
MMOKa3bIBACT MPEIO/IaBATEIIO B ayTUTOPHH.
[1Ixana oneHUBaHUSA:

Bce 3amanys BRIIOIHEHE], HET 3aMEYaHM,
TaHBI OTBETHI HAa BCE BOTIPOCHI - 5 Oaiina;
3aJaHusl BBITIOJIHEHBI, HO UMEIOTCS
3ameuanus He 0osee, yeM 30% 3amaHuid,
TaHBI OTBETHI HA BCE BOTIPOCHI - 4 Oaia;
BaﬂaHI/IH BBIINNOJIHCHBI, HO UMCIOTCA
3amedyaHus He 0osee, yeM 50% 3amaHui,
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;
BaﬂaHI/IH BBIINNOJIHCHBI, HO UMCIOTCA
3amMedyaHus He O0omee, yeM 50% 3amaHuii, He
TaHbl OTBETHI HA BCE BONPOCHI - 1 Gai;
3ananne He BIIOIHEHO - 0 0aJUI0B.

12

Texymumii
KOHTPOJIb

[TpakTnueckas
pabora 1mo Teme
5

OHa npakTryeckoM 3aHATHHU BBIIAIOTCS
3ananus. CTyIEHT BBINOJHSCT 3aJaHUS U
3arpy’kaeT OT4eT Ha MOpTajl WIH
MMOKA3bIBACT MPETIOAABATENIO B Ay AUTOPUH.
[1Ixana orfeHNBAHUA:

Bce 3amanus BLITIOIHEHEI, HET 3aMEeUaHUH,
TaHBI OTBETHI HA BCE BOTIPOCHI - 5 Oaia;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 30% 3anaHuid,
TaHBl OTBETHI HAa BCE BOTPOCHI - 4 Oaiina;
3aaHusI BEITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TaHBI OTBETHI HA BCE BOTPOCHI - 3 Oaia;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuid,
TTaHBI OTBETHI HE HA BCE BOIMPOCHI - 2 Oania;
3aaHusl BEIITOJIHEHBI, HO UMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BCE BOTPOCHI - 1 Oam;
3amanue He BBINOIHEHO - 0 0ayUIoB.

OK3aMCH
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Texymnmii
KOHTPOJIb

[IpakTnueckas
pabora 1o Teme
6

Ha nmpakTuyeckoM 3aHATHUN BBIIAIOTCA
3amanus. CTyIEHT BBITOJIHSCT 3aJaHUS U
3arpy>kaeT OTYeT Ha MOPTa WU
MMOKA3bIBACT MTPETIOAABATENIO B Ay IUTOPHHU.
[1Ixama oleHMBaHUS

Bce 3a7anus BBIIOIHEHBI, HET 3aMEUaHHH,
JaHbl OTBETHI HAa BCE BOMPOCHI - 5 Oaina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuaHus He 0osee, yeM 30% 3agaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHus BBIIOJHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 3 Oaina;
3aaHusl BEIIOIHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TTaHBI OTBETHI HE HAa BCE BOMPOCHI - 2 Oaa;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
saMeuanus He oonee, ueM 50% 3agaHuil, He

OK3aMCH




TaHbI OTBETHI HA BCE BONPOCHI - 1 Gai;
3aganre He BIIOIHEHO - 0 0aJUI0B.

Texymumii
KOHTPOJIb
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[TpakTnueckas
pabora 1mo Teme
7

Ha npakTraeckoM 3aHSITHN BBIIAIOTCS
3ananus. CTyIEHT BBINOJHSCT 3aJaHUS U
3arpykaeT OTYeT Ha MOPTaJl HITH
MMOKA3bIBACT MPETIOAABATENIO B Ay AUTOPUH.
[IIkana oreHNBaHUS:

Bce 3amanus BLITIOAHEHEI, HET 3aMEeUaHUH,
TaHBI OTBETHI HA BCE BOTPOCHI - 5 Oaia;
3a1aHus BEIITIOJIHEHBI, HO HIMEIOTCS
3aMeuanus He oonee, ueM 30% 3anaHuid,
TaHBl OTBETHI HAa BCE BOMPOCHI - 4 Oaiina;
3aaHusl BEIIOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0osee, yeM 50% 3agaHui,
TaHBI OTBETHI HA BCE BOTPOCHI - 3 Oaia;
3aIaHus BEIITIOJIHEHBI, HO HIMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuid,
TTaHBI OTBETHI HE HA BCE BOIMPOCHI - 2 Oania;
3aaHusl BEIITOJHEHBI, HO UMEIOTCS
3amMeuaHus He 0omee, yeM 50% 3amaHuii, He
TTaHBI OTBETHI HA BCE BOTPOCHI - 1 Oa;
3amanue He BBINOIHEHO - (0 0ayUIoB.

OK3aMCH

Texymmii
KOHTPOJIb

151 1

[IpakTnyeckas

pabora o Teme
8

Ha nmpakTuueckoM 3aHATHUN BBIIAIOTCA
3ananus. CTyIEHT BBIOJIHSCT 3aJaHUS U
3arpy>kaeT OTYeT Ha MOpPTa WU
MMOKA3bIBACT MPETIOAABATENIO B Ay IUTOPHHU.
[IIxana oneHUBAHUS:

Bce 3a7anus BBINOJHEHBI, HET 3aMEUaHHH,
TaHbl OTBETHI HAa BCE BOMPOCHI - 5 Oaina;
3aaHusl BBIIOIHEHBI, HO UMEIOTCS
3aMeuaHus He 0osee, yeM 30% 3amaHui,
TaHBI OTBETHI HA BCE BOMPOCHI - 4 Oaia;
3aJaHus BBIIOJHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3anaHuii,
TaHbl OTBETHI HAa BCE BOMPOCHI - 3 Oaiina;
3aaHusl BBIIOJIHEHBI, HO UMEIOTCS
3aMeuaHus He 0osee, yeM 50% 3agaHuid,
NTaHBI OTBETHI HE HAa BCE BOMPOCHI - 2 Oaa;
3aJaHus BBIIOJIHEHBI, HO UMEIOTCS
3aMeuanus He oonee, ueM 50% 3agaHuil, He
TaHbl OTBETHI HAa BCE BOMPOCHI - 1 6a;
3aJlaHue He BBITOJIHEHO - 0 0aJIoB.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOH
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

9K3aM€CH

ITpu onleHUBaHUHU PE3yabTATOB YUeOHON AEATEIbHOCTH
oOyyaromierocs o AMCUUILIIMHE UCIIONb3yeTCs 0auIbHO-
peUTHHIOBask CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB YueOHOH

nesitenibHOCTH oOyvaromuxcs (ITonoxxenue o bPC yTBepxeHo

npuka3zoM pexropa ot 24.05.2019 r. Ne 179, B penakuun npukasa
pekropa ot 10.03.2022 . No 25-13/09). Ilpoueaypa mpoxoxaeHHs
ITPOMEKYTOYHON aTTeCTALMU OCYUIECTBIISIETCS CONNIACHO

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus




[TonoxxeHuto o0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH 1
MIPOMEKYTOYHOM arTecTanuu (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a TUCHMIUIMHY (OPMUpPYETCS HAa OCHOBE
MTOJIYYEHHBIX OLICHOK 332 KOHTPOJIbHO-PEUTHUHIOBBIE MEPOTIPUATHS
TEKYIIIETo KOHTPOJIS CieayromuM obpa3zom: « OtindHo: Bennunna
peittunra obyyvaromerocs o aucruruinae 85...100 %. ¢ Xoporo:
Bennuuna peiitunra odOy4aromierocs mo agucuuruimae 75...84 %. ¢
VYnosneTBoputenbHO: Benmnunna perTiHra 00y4aromierocs mno
muciuminze 60...74 %. « HeynosnetBoputensHo: Bennunna
periTuHTa oOyuatomerocs no gucruruinae 0...59 %. Ecnu crynenT
COIIACEH C OLIEHKOM, MOIYYEHHOMN IO Pe3yibTaTaM TEKYIIETO
KOHTPOJISI, TO OH MOXKET B JIEHb, ITPEANIECCTBYOIINN
MIPOMEKYTOYHOM aTTecTallu 1aTh CBOE COMIACHE B INYHOM
kabuHeTte. B ciyuae siIBKU CTy/IeHTa Ha MPOMEKYTOUHYIO
aTTeCTallNIo, JaBIIETO CBOE COIVIACHE HA aBTOMAT B JIMYHOM
KaOMHETe, CTYIEHT UMEET MPaBo MPOUTH MEPONPHUATHUS TEKYIIETO
KOHTPOJISI IO JUCHUILIMHE Ha MPOMEKYTOUHON aTTeCTALUU JIst
YIIy4YILIEHHs CBOETO PEUTHHTA B IEHb €€ NpoBeAeHus. CHUKeHne
OLIEHKH B 3TOM Cllydae 3anpelieHo. Eciau cTyqeHT He gain coracus
B JIMYHOM KaOWHETE, TO OH MOXKET COTTIACUTHCS C OL[EHKOM JINYHO
Ha IMPOMEKYTOYHOM aTTECTAllUU B JIEHb €€ NMpoBeIcHUs. Eciun
CTYIEHT HE COIIaCEeH C OLIEHKOM, TO OH UMEET PaBo MPOUTH
KOHTPOJIbHO-PEUTHUHTOBBIE MEPONIPUATHSI HA POMEXKYTOUHOM
aTTeCTalUU JUIsl YIIYUIIEHHs] CBOETO PEUTHHTA B JIEHb €€
npoBeeHus. DuKcaius pe3ylbTaToB YYeOHOH IeITeTbHOCTH 10
JUCLUIIIIMHE TPOBOAMUTCS B J€Hb IPOMEXKYTOUHON aTTECTAllUN Ha
OCHOBE COIJIacUs CTYJEHTA, JAHHOTO UM B TWYHOM Kabunere. [1pu
OTCYTCTBHUH COINIACHSA B KypHaJe TUCIUILTNHBI (PUKcalus
PE3YJIBTATOB MPOUCXOUT MIPH JIMYHOM MPUCYTCTBUU CTYACHTA.
Ecnu cTyneHT He aji cornacue B IMYHOM KaOWHETE U HE SIBUJICS Ha
MIPOMEKYTOUHYIO aTTECTAIUIO — EMY BBICTABIISIETCS] «HESIBKAY.
[IpomexyTouHas arTecTanusi IpOBOIUTCS B (POpME TECTUPOBAHMS.
TectupoBanue nposoautcs B cucteme edu.susu.ru. Tect cocTout
n3 20 BOpOCOB, TTO3BOJISIFOIITUX OIEHUTH CHOPMUPOBAHHOCTH
KOMITeTEHITUH. 3a MpaBUIBHBINA OTBET Aaetcs 2 6amra. Ha oTBeTs
oTBonMTCs 1 "ac. B aToM citydae olieHka 3a TUCIUILIMHY
pacCUUTHIBAECTCS HA OCHOBE MOJTYUYEHHBIX OLEHOK 32 KOHTPOJIbHO-
PENUTHUHTOBBIE MEPONIPUATHSI TEKYILIETO KOHTPOJIS U

IIPOMEKYTOYHOM aTTECTALNH.

6.3. ITacnopt ¢oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Ne KM

Pesynbrarsl 00yueHus

9

10

11

[1K-2

YMeeT: BRIOUpaTh, NPUMEHSATh U UHTETPUPOBATh METOIBI U
WHCTPYMEHTAJIBHBIE CPEICTBA CUCTEM UCKYCCTBEHHOTO
WHTEJIJIEKTa, KPUTEPUH UX BBIOOpA U METOJIBI LG
KOMITJIEKCUPOBaHUS B paMKax CO3/IaHUSI MHTETPUPOBAHHBIX
rUOPHUIHBIX UHTEIJIEKTYa IbHBIX CUCTEM PA3JIMYHOTO
Ha3HAuYEHUs

[1K-3

3HAeT: METO/bl U KPUTEPUH OLIEHKH KaueCcTBa MOJIENEH
MaIIMHHOTO 00y4YeHUs

+

+

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:

He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0is Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL.
Jlatunora, A.T. Metogudeckue nmocodue no pucnuiuinHe "PaspadoTka
MHTEJUIEKTyaJIbHBIX CUCTEM Ha si3bike R"

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
Jlatunona, A.T. Metoauueckue nocodue no aucuuruinHe "Pa3padoTka
MHTEJUIEKTyIbHBIX CUCTEM Ha s3bIKe R"

1.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
No Bz peeypeas | bubnuorpaduueckoe onvcanue
JTUTEPaTyphl AIIEKTPOHHOMN
bopme
EKTPOHHO- byxosern, A. I. ATropuT™MbI BEIYUCIUTEIRHON CTATUCTUKY B
R cucteme R : yueOHnoe mocodue / A. I. bByxoser, I1. B.
1 OcHoBHas cHcTeMa MockaneB. — 2-e u3j., nepepad. u gon. — Cankr-IletepOypr :
nuTeparypa B p— Jlansb, 2021. — 160 c. — ISBN 978-5-8114-1802-2. — Tekcr :
s DJIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/168872.
DNeKTPOHHO- MuTtnna, O. A. SI3bIKU IPOrpaMMHUPOBAHUS IS
OcHOBHAS OonbImoTeyHas CTaTUCTHUYECKOM 00padoTku nanHbIX (R) : yueOHoe mocobue /
2 cucTeMa O. A. Muruna. — Mocksa : PTY MUPDA, 2020. — 191 ¢c. —
nmuTepaTypa .
W3/1aTeNbCTBA Texct : anekTpoHHbI // JIaHb : 37€eKTpOHHO-0MOIOTeUHAs
ELS cucrema. — URL: https://e.lanbook.com/book/163912.
DNEKTPOHHO- ["pummn, B. A. MeToasl 00pab0TKH JaHHBIX U MOJISTUPOBAHHE
P Ha s3bIKe R : yueOHO-MeToqnueckoe mocobue / B. A. ['pumuH,
3 JlomonauTeapHas cHCTeMA M. C. TuxoB. — Hwxnuit Hoeropoza : HHI'Y um. H. 1.
uTeparypa 3TATEBCTEA JloGaueBckoro, 2019. — 54 ¢. — Tekcr : anexTpoHHbIi // JIaHb :
ams HIIEKTPOHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/144653.
DMeKTpOHHO- BBeneHue B cTaTUCTUYECKOE 00yUYEHHE ¢ TPUMEPAMH Ha SI3bIKE
A R / T. Ixeiime, JI. Yurron, T. Xactu, P. Tubmmpanu ; nepeBos ¢
4 OcHoBHas cHCTeMa anruiickoro C. 3. Mactuikoro. — Mockasa : JIMK Ilpecc,
nmuTepaTypa 3ATeTBCTRA 2017. — 456 c. — ISBN 978-5-97060-495-3. — TexkcT :
ams HIIEKTPOHHBIH // JIaHb : 3JeKTPOHHO-OMONINOTEUHas ccTeMa. —
URL: https://e.lanbook.com/book/93580.

[TepeyeHb UCMOIB3yEMOrO MPOrPAMMHOTO 00ECTICUCHHUS:

1. -Eclipse(6eccpouHo)




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

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

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anstuii - IpEeAyCTaHOBJICHHOE IPOTPaMMHOE 00eCIieueHHE, UCTIONb3yEeMOe IS

ayj. .
pa3IMYHBIX BUOB 3aHATHIMA
[TpakTuyeckue [TnaTtdopma 00pabOTKM JaHHBIX HA OCHOBE UCKYCCTBEHHOTO HHTEIICKTA
3aHATHS U CEMUHAPBI https://aiplatform.ru/
[IpakTnyeckue ML Space: poccuiickas maatdopma st ML-pa3paOoTKu OTHOTO UK
3aHATUS U CEMUHAPBI https://sbercloud.ru/ru/aicloud/mlspace

IIpakTuyeckue

SQHATHS 1 CEMUHADBI CYB/ Postgres Pro https://postgrespro.ru/products/postgrespro

[Tpaktrueckue (110 [[IpoekTop M MepCOHANBHBIC KOMITBIOTEPHI IS ITPETIOAABATENSI U CTYICHTOB C
3aHATUA U ceMuHaphl|(3r) [ycranoBineHHbiM naketoMm R, MS Office u Eclipse.

110 [[IpoexTop U nepcoHaIbHbIE KOMIBIOTEPHI JIsl IPETOIaBaTelis U CTYJCHTOB C

Jlexaun (3r) |ycranosnenusim naketoM R, MS Office u Eclipse.




