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Annoranus

Jucuumnnuza «MeToabl HCKYCCTBEHHOTO MHTEIUIEKTa» BXOJAUT B 00pa30BaTENbHYIO MPO-
rpaMMy BBICHIETO OOpa30BaHUS — MPOrpaMMy OakajaBpuara IO HAIPaBICHHUIO IMOITOTOBKH/
crenranbHOCTH 09.03.02 «H(bDOpMAIIMOHHBIE CUCTEMBl U TEXHOJOTUMY HaIpaBieHHOCTH «MH-
(opManroOHHbIE TEXHOJIOTUH B qu3aitHe». Jlucuumumna peanusyercs Kadeapoit «NeS3».

JucuuninuHa HauesaeHa Ha GOpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIIETSHIIUN

YK-1 «CrocobeHn ocymiecTBIsATh MOUCK, KPUTHUECKUN aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

OIIK-1 «CrocobeH mpuMeHSITh €CTECTBEHHOHAYUHBIE U OOIIEHH)KEHEPHBIE 3HAHUS, Me-
TOJIBI MaT€MaTUYEeCKOr0 aHajin3a M MOJEIMPOBAHMS, TEOPETUUYECKOIO U IKCHEPUMEHTATHHOIO
UCCIIEIOBaHUS B IPOPECCUOHATILHOMN 1A TETbHOCTH

OIIK-2 «CrocobeH MOHMMATh MPUHIHUIBI PAaOOTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI U MPOTPaMMHBIX CPEJCTB, B TOM YHCJIE OT€YECTBEHHOI'O MPOU3BOJICTBA, M UCIIONb-
30BaTh UX MPH PEIICHUH 33724 TPO(HEeCCHOHATBEHOM NESTEIIbHOCTI

OIIK-7 «Cnoco0OeH oCyleCTBISITh BbIOOp MIATPOPM U MHCTPYMEHTAIBHBIX MIPOTrPAMM-
HO-aIlMapaTHBIX CPEJICTB AJIs peaau3aliui HHPOPMAITMOHHBIX CUCTEM

[1K-9 «CrocobeHn mpoBOAWTH aHATUTHYECKOE HCCIICIOBAHUE C TPUMEHEHHEM TEXHOJIO-
TUil OOJIBIINX JaHHBIX, 0a3UPYIOLINXCA B TOM YUCIIE HA METOAaX UCKYCCTBEHHOTO UHTEIIICKTa»

ConeprxaHue IUCIHILIMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
TEOPETUYECKUX 3HAHUI U MPAKTUYECKUX HABBIKOB MO MPUMEHEHHUIO METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B MH(POPMALMOHHBIX CUCTEMaX M TEXHOJOTHUSX, UCIIOIb30BaHUIO IPOTPAMMHOTO H
AHATUTUYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHI MHTEIUIEKTYalbHOIO aHalu3a JIaHHBIX, METOJIOB
MAIIMHHOTO 00y4eHus, (GOPMUPOBAHHEM CHCTEMHOTO MBIIUICHUS MPH PEUICHUH 3a/1a4 Ipodec-
CHUOHAJILHOM JIESTEIILHOCTH.

[IpenogaBanue AUCUMILIUHBI IPEAyCMaTpUBAET clieytomue popMbl OpraHu3alum yueo-
HOTO Tpoliecca: JeKIH1H, JJaAbopaTopHble paboThI, MPAKTUUECKUE 3aHATHS, CAMOCTOSATENIbHAS pa-
0oT1a oOyuaromerocs.

[TporpaMMoil JUCHMITIMHBI MPETyCMOTPEHBI CIEIYIOIME BHUIbl KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTABISET S5 3a4eTHhIX eauHwuibl, 180
yaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

OOy4nTh CTYIACHTOB HAaBBIKAM HKCIIONB30BAHMS ammapata WHTEIeKTyanbHbix MC B
npodecCuoHaNbHOM AESITeTbHOCTH, B TOM YHCIE, AAaTh 3HAHUS M NPAKTHUKH O COBPEMEHHBIX
METOJIaX aHaJlM3a JAHHBIX B MPEIMETHBIX OOJIACTSIX CO CIIOKHON CHUCTEMHOW OpraHu3allvei;
IPUBUTH YMEHUS MPUMEHSTHh (POPMaJIbHBIE MOIXOAbI K MPOIIECCY MCCIEIOBAHUS IeTePOreHHOM
pa3HOTHIHON WH(OpPMAIMK, OOYYHTh HaBBIKAM MPUMECHECHHUS TEXHOJOTHH MAaITUHHOTO
oOydeHHs; BOCHOUTATh y OO0y4YaeMbIX HAY4YHYIO KYJIbTYPY MBILIUICHHUS, T.€. CTPOTOCTb,
MOCIIEI0BATEIHbHOCTh, HEIIPOTUBOPEUYUBOCTh U OOOCHOBAHHOCTH BBIBOJIOB M PEIICHUI, B TOM
YHClie U B TIOBCETHEBHOM KU3HHU.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOM MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe w3yueHUs AMCHUILIMHBI O0YYAIOIIUNACSA AODKEH 00Ja/laTh CIIeTyIOIUMA
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS TPUBEICHBI B

Tabimune 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA W HHIUKATOPOB MX JOCTHKEHHS

Kareropus (rpymnna)
KOMIICTCHITHH

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KOI[ N HAMMCHOBAHMC MHAHUKATOpa JOCTH-
JKCHUSA KOMIICTCHIIMN

YHuBepcaabHbIE KOMITE-
TEHIINU

YK-1 Cnocoben
OCYIIECTBIISATH MO-
UCK, KDUTHYECKUI
aHaJIU3 U CUHTE3 UH-
dbopmaruu, npume-
HSTh CUCTEMHBIH
MOJIXO/T JUIsI PEIICHUS
MIOCTaBJIEHHBIX 3a]1a4

VK-1.3.1 3HaTh METOIMKH MOUCKA, cOOpa U
00paboTku nH(MOpPMAIUHU, B TOM YHUCIIE C
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX TEX-
HOJIOTUH, BKIIOYAsi HHTEJUICKTYaIbHbIE
VK-1.Y.1 ymeTs NpuMeHATh METOIUKH I10-
ucKa, coopa u 00paboTKu HHpOpMaIy, B
TOM YHCJI€ C MCITIOJIb30BAaHUEM UCKYCCTBEH-
HOT'O UHTEJIEKTa

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
NPUMEHSTH ecTe-
CTBCHHOHAYYHBIC U
0O0IIenHKEHEPHbIE
3HaHUA, MCTObI Ma-
TEeMaTHYECKOTO aHa-
JM3a ¥ MOJIEJINPOBa-
HUSI, TEOPETUIECKOTO
H OKCIICPUMEHTAJIb-
HOT'O HCCIIC/IOBaHUS B
poQeCCHOHATBHON
JeSITEIIbHOCTH

OIIK-1.B.1 umMeTh HaBBIKH TEOPETHUYECKOTO
1 SKCIIEPUMEHTAIIBHOTO UCCIIEA0BaHUS
00BbeKTOB MPO(DhEeCCUOHATBEHOM eI TeIbHO-
CTH

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-2 CnocobeH
MOHUMATh MTPUHIUIIBI
paboThl COBpEeMEH-
HBIX UHHOPMAITUOH-
HBIX TEXHOJIOTHHN 1
MPOrpaMMHBIX
CPEICTB, B TOM YHCJIE
OTE€YECTBEHHOI'O
MPOU3BOJACTBA, U HC-
MOJIb30BaTh UX MpPHU
pELICHUH 3a]1a4 Mpo-

OIIK-2.3.1 3HaTh NpUHLHKIIBI paOOTHI CO-
BPEMEHHBIX MH()OPMAIIHOHHBIX TEXHOJIOTHI
U IPOrPaMMHBIX CPEJICTB, B TOM UHCJE OTe-
YECTBEHHOI'O IIPOM3BO/ICTBA, IIPU PELICHUH
3a/1a4 Tpo(heCCHOHATILHON ACSITEIHPHOCTH
OIIK-2.V.1 ymeTb 1eMOHCTPUPOBATH I1O-
HUMaHUE MPUHIUIIOB COBPEMEHHBIX UH-
(opMalMOHHBIX TEXHOJIOTHHA U MPOrpaMM-
HBIX CPEJICTB, B TOM UHCJIE€ OTE€UECTBEHHOTO
IIPOU3BOJICTBA, U UCII0JIb30BATh UX IIPH pe-
IIEHUU 3a/1a4 PO ECCHOHATILHOMN JIesTellb-




(beccroHaNbHOM Nes-
TEIBHOCTH

HOCTH

OIIK-2.B.1 umeTb HaBBIKM IPUMEHEHHUS
COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIO-
I'Mi U IPOrPaMMHBIX CPEJCTB, B TOM UHCIIE
OTEYECTBEHHOI'O IIPOU3BOJICTBA, IIPU peLIe-
HUH 3a]1a4 TPOPECCUOHATIBHOMN I TeNbHO-
CTH

Ob6menpodeccuonanbHble

OIIK-7 Cnocoben
OCYIIECTBIISITH BBIOOD
wiaTGopM 1 UHCTPY-
MEHTaJIBHBIX MTPO-
rpaMMHO-

OIIK-7.3.1 3HaTh OCHOBHBIE TUIAT(HOPMBI,
TEXHOJIOTUU U UHCTPYMEHTAJIbHBIE TTPO-
rpaMMHO-aINapaTHbIE CPEACTBA JIJIs pealiu-
3a1u HH(HOPMAIIMOHHBIX CUCTEM, BKITFOUYAs
MHTEJUICKTYaJIbHbIE HH()OPMAIIHOHHBIE CH-
CTEMBI

OIIK-7.Y.1 ymeTp oCyIIeCTBISATH BHIOOP
wI1aThopM U HHCTPYMEHTAIBHBIX MTPOrpaM-
MHO-aMIaPaTHBIX CPEICTB IS pealln3aluu
WH(POPMAIIMOHHBIX CHCTEM, TPUMEHSTh CO-

KOMITETCHIINH
armapaTHBIX CPEICTB | BPEMEHHBIE TEXHOJIOTUU Peain3alliy NH-
JUTS pealii3alyy UH- | (pOpMAllMOHHBIX CHCTEM, BKIIOYasl HHTEII-
(OpMaITMOHHBIX CH- | JICKTYaIbHBIC HHPOPMAITUOHHBIE CHCTEMBI
cTeM OIIK-7.B.1 nMeTh HaBBIKH BIIAIEHUS TEX-
HOJIOTHSIMUA U MHCTPYMEHTAJIbHBIMHU TIPO-
rpaMMHO-aIMapaTHBIMU CPEACTBAMHU IS
pean3anuu HHOOPMAIMOHHBIX CUCTEM,
BKJIIOUAsl MHTEIJICKTyaJIbHbIe HH(OpMALIU-
OHHBIE CUCTEMBI
[1K-9.3.3 3HaTh METO/IbI HHTEIUIEKTYaIbHO-
r'0 aHaJIu3a JJAHHBIX
[1K-9.V.1 ymeTs npoBoANTh aHaIU3 00JIb-
[TK-9 Cnocoben WX JAHHBIX; OCYIIECTBISATh HHTETPALIUIO
MPOBOANTH AaHAIUTU- | U IPeoOpa3oBaHUE JaHHBIX B X07e paboT
YECKOE€ HCCel0Ba- 0 aHAJIU3Y OOJIBIIUX JAHHBIX, B TOM YHCIIE
HUE C IPUMEHEHUEM | C IPMUEHEHHUEM METOJ0B UCKYCCTBEHHOI'O
[Ipodeccuonanbubie TEXHOJIOTHI 00Tb- WHTEJUICKTa
KOMIIETEHIINH X AaHHbIX, 0a3u- | [1K-9.Y.3 ymeTs pemmats 3a1aun kinaccu-

PYIOLIUXCS B TOM
YHUCJIE Ha METOJax
HMCKYCCTBEHHOTO MH-
TEJJIEKTa

¢duKkanuu, KJ1acTepu3aluu, perpeccuu, rmpo-
HO3MPOBaHMS, CHUKEHHS pPa3MEPHOCTU U
PaHXXUPpOBaHUA JaHHBIX

I1K-9.B.3 BiaseTh ONbITOM UCIIOIb30BAHUS
aHanu3a OOJIBIINX JaHHBbIX, B TOM YHCJIE C
IIPUMEHEHUEM METOJI0B HCKYCCTBEHHOTO
MHTEJJIEKTa

2. Mecro nuctuIuIMHEL B cTpykType OI1
JucuumnimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:
— «Maremarnyeckas JIOTUKa U TEOPUS aJITOPUTMOBY,
— «Teopus BepoOATHOCTEN U MaTEMaTHYECKAS! CTATUCTUKAY,
—  «BpluucnurenpbHas MaTeMaTUKay,
—  «/luckpernas MaremaTuKa,
—  «HbOpMaIIMOHHBIE TEXHOIOTUM.




3HaHUs, TOJIyYEHHBIE IIPU U3YUYEHUHU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT KaK CaMo-
CTOATEIBbHOE 3HAYEHUE, TaK U MOTYT HMCIIOJIb30BAaThCs MPU U3YYEHUU APYTUX AUCLMILINH, IIPO-
XO0’KJICHUH ITPOU3BOJACTBEHHOM IIPEIIUIIIIOMHON NTpaKkTUKK, Hanucanuu BKP.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 o0mieM 00beMe TUCIUIUTHHBL, TPYIOEMKOCTH OTACIbHBIX BHIOB YUeOHOH pa-
0OTBI 110 JUCHHUIUIMHE (M pacmpeesicHHe dTOH TPYJTOEMKOCTH 0 CEMEeCTpaM) MPEICTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI

TpynoemMKkocTs 110 ce-
Bun yuebnoit pabotsl Bcero MecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020moeKu 20 20
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:
nexuuu (J1), (gac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13), 34 34
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoi nmpoekt (pabota) (KII, KP), (qac)
9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (4ac) 85 85
Buo npomesxcymounoit ammecmayuu: 3ader, s, s,
Tdd. 3aueTt, IK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TPyI0€MKOCTH TUCHIUTUIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuia 3 — Pa3nensl, TeMbI TUCIMIUIMHBI, HX TPYJTOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Paznensl, TeMbI JUCLIMILIAHEI (uac) (qac) (4ac) (qac) (qac)

Cewmectp 7

Pa3nen 1. OcHOBHBIE TOHATHUSA
MHTEJJIEKTYaJIbHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI

Tema 1.1. BBeieHrE B TEOPUIO HHTEIUIEKTYAIBHBIX
CHUCTEM. 2 4 2 20
Tewma 1.2. TunoBble 3a7jauu JJi UCIOJIB30BAHUS
NUNT

Tewma 1.3. [IpoGiemHas 001acTb HCKYCCTBEHHOTO
VHTEIJIEKTA.




Paszen 2. MeTOIbI ¥ QJITOPUTMBI MAIITHHHOTO

0o0y4deHus

Tema 2.1. AITOPUTMBI METPUYECKOM
KJIAaCCHU(PUKAILIMU U OIECHUBAHUS CXOCTBA

00BEKTOB.

Tema 2.2. MeTpuku B 3aJja4aX MaIlIMHHOTO 7 18 12 35

00yUYCHHSI.

Tema 2.3. MeTonb! «1€pEBbsI PELICHUN».
Tema 2.4. ICKyCCTBEHHBIE HEPOHHBIE CETH U

TCXHOJIOTHH.

Tema 2.5. AHcaMOeBbIe METOIEL.

Pazznen 3. OcOOEHHOCTH WHXEHEPUU
VHTEIUICKTYaJIbHBIX HH)OPMAIIMOHHBIX CHCTEM

Tema 3.1. Pa3paborka MVC.

Tema 3.2. MeTo bl HHKEHEPUHU 3HAHUN

Paznen 4. UHCTpyMeHTapuii IpUMEHEHUS METOI0B

nn

Tema 4.1. O030p SA3bIKOB IporpaMmMupoBaHus Py-

thon, R.

Tema 4.2. O030p aHAIUTUYECKUX [TAKETOB
MHTEJUIEKTYaJIbHOI'O aHaJIM3a JaHHbIX.

Uroro B cemectpe:

17 34 17 85

Hroro 17 34 17 0 85

[IpakTHyeckast MOATOTOBKA 3aKJIIOYAETCSl B HEMOCPEACTBEHHOM BBIIIOJIHEHUU 00y4aro-
IIMMHCS ONPENIECHHBIX TPYIOBBIX (QYHKIUH, CBS3aHHBIX ¢ Oyayieil npodeccuoHaabHOU Jes-

TCJIIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep pasnena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Pasgen 1. OcHOBHBIE TTOHS-
TUS HMHTEJUICKTYAIbHBIX WH-
(hOpMaITMOHHBIX TEXHOJIOTHIt

1.1 BBeneHue B TEOpUIO MHTEIUIEKTyalbHBIX cucTeM. Mckyc-
CTBEHHBIM HHTEIJIEKT, WHTEJUIEKTyallbHas CHUCTEMa, KOTHHUTOJIOT.
ITonsiTvie, TEPMUHBI U ONPEIEIIEHUS UHTEIIEKTYaJIbHOU CUCTEMBI U
TEXHOJIOTUH, OCHOBHbIE CBOMCTBA. OCHOBHbIE HaNpaBiIE€HUs HCCIIe-
JIOBaHUHM B 00OJIACTH MCKYCCTBEHHOTO MHTEIUIEKTa (MAIIMHHOE 00yue-
HUE, aHATIN3 JJAHHBIX, €CTECTBEHHO-3BIKOBasi 00paboTKa U Jp. ).

1.2 Tunossle 3amaun I ucroiab3oBanuss MUT. 3amaum kiac-
cuuKaluy, KJacTepu3aluu, perpeccuu 1 T.1.

1.3 IlpoGnemHuas 061acTb UCKYCCTBEHHOTO MHTeNUIekTa. Ilpen-
CTaBJICHUE 3HAHWW. MaHuUIyIHnpoBaHNE 3HAHUAMHU. ba3bl JaHHBIX
u 0a3pl 3HaHUII.

Pasnen 2. Metonel U anro-
PUTMBI MAaIIMHHOTO 00y4e-
HUSA

2.1 AnropuTMBI METPUYECKOW KiIacCH(DHUKAIIMA W OIICHUBAHUS
cxonctBa o0bekToB. [loHSATHE TpeliesieHTa, BBIOOPKHU (TECTOBOM,
obyuaromeit). Meron k Ommkaiimux coceneil. baiiecoBckuit kiac-
cudpukarop. Meroa KOpPpEeKTUPYIOIUX MpHpalieHuii. Metoa 3Ta-
7oHOB ¥ Ap. CHWKEHHUS Pa3MEPHOCTH M PAH)KUPOBAHUS JTAHHBIX.
Krnacrepuzauus nanueix metogom K-means. Metoj nuHelHoOU pe-
Tpeccum.

2.2 Metpuku B 3afa4ax MalIMHHOro oOydeHust. OmmOKH KiIaccu-




¢ukarn (MaTpuna ommook). Metpuk accuracy, precision, recall, F-
Mepa u JIp.

2.3 Meronbl «aepeBbs pemieHui». [Iporecc KoOHCTpyHpoBaHUS
JIEpEBa PELICHUI: KPUTEPUN PpaCIIEIJICHUS, COKPAILLEHUE JepeBa
Wi oOTcedyeHue BeTBed. CpaBHUTENBHBI 0030p alrOpUTMOB
CART, C4.5, ID3 u ap.

2.4 VIcKkycCcTBEHHBIC HEHPOHHBIC CETH W TEXHOJIOTMH. MoJenb
UCKycCTBeHHOro Heiipona. [loporoBeie GyHKIMU. Monenu HEHpoH-
HBIX CETEH.

2.5 Aucamb6neBbie MeTobl. Meton Bycrunra. Meton barrunra.

Pasgen 3. OcobeHHOCTH HH-
)KeHepI/II/I I/IHTCJIHCKTyaJIBHBIX
UH(OPMAIMOHHBIX CUCTEM

3.1 Pazpaborka MUC. Ku3HeHHBbIA mUKI. DTambl pa3paboTKH,
dbopManm3anus, peaau3anus, TSCTHPOBAHKE, ONMBITHAS JKCILTyaTa-
sl

3.2 MeTopl MH)KEHEpHUH 3HAHUWI. YYacTHUKH Tpoliecca paspa-
OOTKU: DKCIEPTHI, MHKEHEPHI 110 3HAHUSM, KOHEYHBIC IT0JIb30BaTe-
T

Pa3nen 4. Uncrpymenrtapuit
npuMmeHeHust meroaos MU

4.1 O630p sA36IKOB MporpammupoBanus Python, R.
4.2 O030p aHATUTUUYECKUX MAKETOB MHTEJIEKTYaIbHOTO aHAJIN-
3a JIaHHBIX.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne T o @OopMBI IPAKTUYECKUX | TPyIOEMKOCTB, Ne pasniena
i €MBI TIPAaKTUYECKUX 3aHATUH SAFSTH (4ac) TACIIATT
JIMHBI
Cemectp 7

1. | BriGop 1 o0ocHOBaHME Ki1acca U | TPYNIOBBIE JUCKYCCHUH, 4 1,3
3aJ1a4 UHTEJUIEKTYaTIbHBIX pereHue
TEXHOJIOTHii CUTYallMOHHBIX 33]a4
[Tonck mpukIiIaIHOTO
npumenenus UCT,
dbopmanuzanus npeaAMeTHOM
o0nacTu

2. | Mopenu npescTaBieHNs 3HAHUH | TPYIIOBBIE TUCKYCCHUH, 4 2,3
Ananus 3¢ (peKTUBHOCTH U peleHue
BapUaTUBHOCTH METOJIOB U CUTYaIIMOHHBIX 33124
anroputmos 1.

3. | IlporpamMmHas peamu3arus IPYIIIOBBIE TUCKYCCHH, 4 4
IPOCTEUIINX SKCIIEPTHBIX poreBas urpa
cucteM. OTpaboTKa TEXHOJIOTUI
IPOTpaMMUPOBAHUS

4. | HTEepNOISIIHrs, SKCTPATIONSINNSA. | TPYIIIOBBIE TUCKYCCHH, 4 2
[TocTpoeHne NpoOrHO3HBIX poreBas urpa
MOJIEJIEN 110 METOlY JINHEMHOU
perpeccum.

5. | Metonbl «1epeBbs pelIeHUu». IPYNIOBbIE TUCKYCCHUH, 8 2
WHTemeKkTyanbHbIN aHamu3 poreBas urpa
TaOJMYHBIX 1aHHBIX.
Knacrepuzarus u
KJaccuukarms.




®dopmupoBaHue 0a3bl 3HAHUIN HA
OCHOBE JIOTHKHU TIPEIUKATOB
(JTorm4ecKuX MpaBmiI) MO
pe3ysbTaTaM CTaTUCTUYECKUX
JTAHHBIX, XapaKTEPU3YIOIIHX
npeaMeTHbie o0macTu. MeTo b

KNN, K-MEANS, BBN, SVM u

ap.
6. | IlpumeHeHU HEHPOHHBIX CETEH. | TPYNIOBBIC JUCKYCCHUH, 6 2
HeitpoHHbie CETH U TEXHOJIOTUH. poreBas urpa
Pacno3naBanue 0ObEKTOB.
Hacrpoiika xapakTepucTuK u
00ydYeHre HEHPOHHBIX CETCH.
7. | OcHOBBI IPUMEHEHHUS A3BIKOB IPYIIIOBBIE TUCKYCCHH, 4 4
nporpamMupoBanus Python, R B pEIICHHE
obnactu UN. CUTYallMOHHBIX 3a/1a4
Bcero 34
4.4. JlaboparopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux
No HamMeHOBaHHe 1aGopaTopHBIX paGoT TpynoemkocTs, | npaktudeckoit | Ne paznena
n/n (uac) IIOATOTOBKH, | JUCLMIUIMHBI
(gac)
Cemectp 7
1 | 3y4yeHue uHCTpYMEHTapHs MOJIEINPO- 2 4
Banusi 1N
2 | JluneitHas perpeccus 1 2
3 | Onwmcanue mpeaMeTHON 00IacTH, TuIa- 2 1,3
HUPOBaHME HKCIIEPUMEHTOB (KJIacTepHu-
3amnus, KIlacCu(pHKaIys, mapaMmeTpu3a-
11
4 | JlepeBbs perieHnit 4 2
5 | K-Ommxkaiimux cocenen 4 2
6 | Hefiponusie cetn 4 2
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs

Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Bunbel camocTosTenbHON paboThI M €€ TPYA0EMKOCTh

Bun camocrosiTensHO# paboTh Bcero, uac |Cemectp 8, yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepraia JUCITUTUIAHBI 30 30

(TO)




KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroroBka x TCKYLIEMY KOHTPOJIIO YCIICBACMOCTHU

(TKY) 30 30

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka k mpomexyrouHoi arrectanuu (ITA) 25 25
Bcero: 85 85

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOThI 00yUYarOMUXCS [0 JUCIUIUTMHE (MOJIYIIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI 06yqa10m1/1xc;1 YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Hludp/
URL aapec

bubnuorpadudeckas ccoplika

Komrgae-
CTBO JK3€M-
TUISIPOB B
OuoOImoTEKE
(xpome
ANIEKTPOH-
HBIX DK3EM-
TUISIPOB)

https://urait.ru/bcode/537001

beccmeptnsiii, 1. A. HHTennexryains-
HbI€ CUCTEMBI . YUEOHUK U TNPAKTUKYM
JUIst BY30B / N. A. beccmepTHbIi,
A. b. HyrymanoBa, A. B. IlnatoHoB. —
Mocksa : N3parenscTBO IOpaiir,
2024. — 243 c. — (Bricmiee obpa3oBa-
Hue). — ISBN 978-5-534-01042-8. —
TexcT : anexTpoHHsIi // Obpa3oBarenb-
Has matdopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/537001 (mara 06-
pattenusi: 20.06.2024).. - OBC KOpaiit

https://www.urait.ru/bcode/437023

["acanoB Dabsp Dnpaaposuy. UHTEN-
JIEKTyalIbHbIE CUCTEMBI. Teopust XxpaHe-
HUS U MIorcKa nHdopmanuu : Y4eOHUK /
I'acanoB Dnwsap Dnpnaposud, Kyapss-
ueB Banepnii bopucosny ; ['acanos O.
3., Kynpssues B. b. - 2-e u3a., ucnp. u
norn. - Mocksa : U3parensctBo FOpaiT,
2019. - 271. - (bakanaBp U MarucTp.
Axagemudeckuii Kypc). - Internet
access. - 978-5-534-08684-3. - URL:
https://www.urait.ru/bcode/437023. -
9BC Opaiirt

https://znanium.ru/catalog/product/2132
501

AnnpenunkoB A. B. HTemekTyas-
HbIe THPOPMALIMOHHBIE CUCTEMBI U Me-
TOJIbl HICKYCCTBEHHOI'O MHTEJUIEKTA :



https://www.urait.ru/bcode/437023
https://www.urait.ru/bcode/437023

yueOHuk / A.B. Auapeitunkos, O.H.
AmnjnpeitunkoBa. — Mocksa : UHOPA-
M, 2024. — 530 c. + Jlon. maTepuaisl
[DnexkTpoHHbI pecypc]. — (Briciee
obpasoBanue: Marucrparypa). — DOI
10.12737/1009595. - ISBN 978-5-16-
014883-0. - TekcT : 2JIeKTPOHHBIH. -
URL:
https://znanium.ru/catalog/product/2132
501 (mara obpamienus: 26.06.2024) -
ObC Znanium

https://znanium.com/catalog/product/19
60910

JIumanosckas, O. B. OcHoBBI MalInH-
HOro 00y4eHwus : yueoHoe nocoodue / O.
B. Jlumanosckas, T. . Andepnena ;
MWuH-BO HayKH U BbICII. 00pa30BaHuUs
P®. - ExarepunOypr : U3a-Bo Ypaib-
ckoro yH-Ta, 2020. - 88 c. - ISBN 978-
5-7996-3015-7. - TeKcCT : AJIEKTPOHHBIN.
- URL:
https://znanium.com/catalog/product/19
60910 (mara obpamenus: 26.06.2024). —
OBbC Znanium

7. IlepeueHb 3NEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

Hepequb SJICKTPOHHBIX

ne” B Tadiuie 9.

00pa3oBaTeNbHbIX
TGHCKOMMYHHKaHI/IOHHOI;’I CETHn «I/IHTepHeT», HCO6XO)II/IMI)IX AJi OCBOCHHMA OUCHUIIIIMHBI IIPUBEC-

pecypcos

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue
http://www.kdnuggets.com/ Data-mining. MexyHapoIHbIi PO eCcCHOHATBHBIN CailT,

MOCBSIIEHHBIN MpoOIeMaTUKe UHTEIUIEKTYaIbHOTO aHalIn3a
JAHHBIX.

http://www.machinelearning.ru

MachineLearning.ru. Ilpodeccuonanbublii nH(pOpMaMOH-
HO-aHAJIMTHYECKUHN peCypC, MOCBSIIECHHBI MAIIUHHOMY
00y4YeHHIO, PACIIO3HABAHUIO 00PA30B U MHTEIIEKTYaIbHO-
my ananu3y nanseix. URL: http://www.machinelearning.ru

https://machinelearningmastery.ru

MachineLearningMastery. IIpodeccronanbhsiii nHGOpMa-
LAOHHO-AHAINTHYECKHUI pecypc, MOCBAIEHHBIN MAallIMHHO-
My 06yTICHI/IIO, UPOBBIM PEIICHUAM, HHCTPYMEHTAPHIO. URL:

https://machinelearningmastery.ru

http://colab.research.google.com

Jlaboparopus Google Mo u3y4eHn0 METOI0B MAIIIHTHHOTO
o0ydeHus

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepeyeHp mTpOrpaMMHOTO O0OECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

06pa3OBaTCJ'IBHOFO mnmponecca o JUCHUIIIAHE.

[lepedeHpb UCTIONB3yeMOT0 TPOTPAaMMHOTO obecriedeHus npecTasieH B Tadmmie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHUS

UH(POPMaIMOHHO-



http://www.kdnuggets.com/
http://www.machinelearning.ru/
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

Ne /1 HanmenoBanue

1 IDLE Python; R

2 Ananutnueckas mwiarpopma KNIME. URL: http://www.knime.org/ .
YyeOuHas muueH3us

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepedyenp uconb3yeMbIX HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM IMPEICTABICH B TaOIH-
e 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CocrtaB MarepHuanbHO-TEXHHUYECKOW 0a3bl, HEOOXOIUMOMN JJIsl OCYILECTBICHUSI 00pa3oBa-
TEJIBHOTO ITpoliecca M0 AUCHUILIMHE, IPECTaBIeH B Tabauiel2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPHUs

KomnbroTepHslii kitacce

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJII MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIS IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bua npomexyTo4HON arTecTannu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHL;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI O0OYyJaloUIMMHCS TPUMEHSETCS S5-0ayuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayubHas mIKana P P (bop

— oOyuaromuiics r1y00KO U BCECTOPOHHE YCBOWJI MPOTPaMMHBIN MaTe-

puai;

— YBCPCHHO, JIOTUYHO, ITOCJICAOBATCIBHO U T'PAMOTHO €I'0 U3JI1aract;
«OTIIMYHO» — OIIrpasACb Ha 3HAHUA OCHOBHOM M JOIOJHHUTEIIHLHOM JINTCPATYpPBhI,
(Ga4uTCHO» TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C HpaKTquCKOﬁ

JIESTSIIbHOCTHIO HAIPABJICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIE UM HJICH;
— JIeJIAeT BBIBOJIBI U 000OIIECHMS;




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

PpBL;
— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

HaIPaBJICHUS;

— apryMEHTUPYET HAYyYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

— o0yyarouiicss TBEpI0 YCBOMII MPOTrpaMMHBINA MaTepuai, rpaMOTHO U
[0 CYILIECTBY M3JIaraeT ero, Onupasch Ha 3HAHHUS OCHOBHOM JUTEpaTy-

— YBA3BIBA€T YCBOCHHBIC 3HaHHA C HpaKTHHGCKOﬁ JACATCIIBHOCTBIO

«YAOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

TepaTyphl;
— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

HaIpaBJICHUS;
— cJ1a00 apryMeHTHPYET HayuHbIE [T0JIOKEHHUS;

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJIBKO OCHOBHOM JIM-

— UCHBITBIBACT 3aTPYAHCHUA B IMPAKTHYCCKOM IMPUMCEHCHUHN 3HAHWUH

— 3aTpyAHsieTcs B pOpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YaCTUYHO BJIaJICET CUCTEMOH CelMaTu3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

Tepuaa,
HUH [IPOOJIEM B KOHKPETHOM HaIPaBJICHUHY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He (OpPMYTUPYET BHIBOJOB M 0000IIECHHUH.

— o0yyaronuiicss He yCBOWJI 3HAUUTENILHOW YacTU MPOTrPaMMHOIO Ma-
— JIONyCKaeT CYILECTBEHHbIE OMMOKM M HETOYHOCTH IPU PaccMOTpe-

— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUN 3H8.HI/II71;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIbI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.
Tab6numa 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/nt [Tepeuenb BonpocoB (3a7au) Ui SK3aMeHa Koz
UHIMKaTopa
1 [TonsiTvie, TepMUHBI U OIpenesaeHus] UHTeeKTyalbHol cucrtemsl u | OIIK-2.B.1
' TEXHOJIOTHH I1K-9.3.1
. YK-1.V.1
2. Hanpasnenus ucciae1oBaHUN HCKYCCTBEHHOTO HHTEIUIEKTa 1K-93.1
3 Metonpl metpuueckoit kmaccudukamuu. [IpencraBere matemarmue- | [1K-9.V.1
' CKO€ OIHCaHHE. OIIK-7.3.1
4. Anroputm k Omkaiimmx coceneit. Hanumure anroputm. I1K-9.V.1
S. CHMXKEHHUsl pa3MEpPHOCTH U paH)KUPOBaHUs 1aHHBIX. [Ipumep. I1K-9.V.1
6. N{ﬂpﬂKH B 3aJjayax MammHHOro oOy4yenus. [IpuBenure nmpumep pac- MK-9.V 1
yéra.
7. AJNTOpUTM KJlacTepHu3aluu K-cpeaHux I1K-9.V.1
8. ANTOpPUTMBI IEPEBHEB PEIICHUIN I1K-9.V.1
9. Kpurtepuu paciiernseHnus, COKpalieHue epeBa Wik 0TCeYeHue BeTBer I1K-9.V.1
10. Monens nepuenTpoHa, GyHKIIMU aKTUBAIUU. I1K-9.V.1
11. Mopenu HEMpOHHBIX ceTen T1IK-9.V.1
12. Mertoabl U3BIIEUEHNS 3HAHNI KOTHUTOJIOIOM VYK-1.V.1
WNHCTpyMeHTaIbHBIE CPEACTBA M SI3BIKM Pa3pabOTKU MHTEIUIEKTYallb- yR-131
13. HBIX CUCTEM OINK-2.y.1
OIIK-7.3.1
14. OCOOEHHOCTH MH)KEHEPUH MHTEIUICKTYaJIbHBIX MH(popMarmoHHslx cu- | OIIK-2.3.1




CTEM I1K-9.B.1
15 Onucanne npeametHoit oonactu. [loustue BeiOOpkH, BUabL. [Iprme VK-1.V.1
' pea ' PIEH, BUARL TIPHMEP- | O11K-1.B.1
16. AmncamOeBbie MeTo bl 00yuyenus. [Ipumep. OIIK-1.B.1
17. Hopwmanuzanus u ounctka nansbeix. [Ipumep. OIIK-7.Y.3
18. [Tpuseaure npumepsl 6udimorek PYTHON mo pabore ¢ MammHHBIM OIK-7.Y 3
o0ydyeHueM
Ob6ocnyiiTe BpIOOp TIaTHOPM M HHCTPYMEHTAIBHBIX IMPOrPAMMHO-
19. almapaTHbeIX CPENCTB JUIs peaau3allid MHTEUIeKTyaiabHoro anamuza. | OIIK-7.V.1
IIpuBeauTe npumep
20. Onummure TEXHOJIOTHIO Pa3pabOTKH MHTEIUICKTYaIbHBIE HH(OpPMAIIH- OITK-7.B.1
OHHBIE CHCTEMBI
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera pHMKATOpA
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepedyeHp TeM UIsi KypCOBOTO MPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOM pabOTHI Mpej-
cTaBJieHbI B Ta0auue 17.
Tabnuna 17 — [lepeueHb TeM /11 KypCOBOTO MPOSKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IIPOSKTHPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IJIAaHOM HE IPEJYCMOTPEHO

Bomnpocer anst mpoBeneHus MPOMEKYTOYHONW aTTeCTAllMM B BUAE TECTUPOBAHUS Tpe-
cTaBJieHbl B Ta0uie 18.

Tabmuna 18

— IIpumepHBIi TepedeHb BOIPOCOB ISl TECTOB

Ne i/t

IIpumepHBIii IepeueHs BOIPOCOB Il TECTOB

Kon
WHIU-
KaTopa

1 VYkaxute onpenencHue nckyccrseHHoro naresuiexra u3 'OCT.

Buvibepume ooun omeem:

1. KoMmmIeKC TeXHOJIOTHYECKHUX PEUICHHH, KOTOPBI UMUTUPYET KOTHU-
TUBHBIC (PYHKIIMH YEJIOBEKa, TAKUE KaK CaMOOOYyUICHHE, ITOMCK pere-
Hult 6e3 3apaHee 33JJaHHOTO AITOPUTMA U TOCTIKEHUE MHCalTa. +

2. cucTeMa, KoTopas CriocoOHa BOCIIPUHUMATH CBOO CPETy M MPUHU-
MaTh MephbI, YTOOBI MAKCUMHU3UPOBATH IIAHCHI HA YCIIEITHOE JOCTH-
JKEHHE CBOUX Leen

3. obnacTh uccaenoBaHUM B 001aCTH KOMIBIOTEPHBIX HAYK, KOTOpAs
pa3zpabaThIBacT U U3ydaeT METObI U TPOTPaMMHOE OOeCIieUeHuE,
MO3BOJIAIOININE MAllIMHAM BOCTIPUHUMATh OKPY>KAIOIIYIO CPEAy U HC-
M0JIb30BaTh 00YUEHUE ¥ HHTEJUICKT IS BHITIOJTHEHUS JICUCTBUMN, KO-
TOpbIe MAKCHUMAJIbHO YBEIMUMBAIOT UX IIAHCHI HA JIOCTHKEHUE TI0-
CTaBJICHHBIX IIeJIel

YK-1

2 VYkaxure 3agaun, pemiaeMble Metogamu M.

Bbz6epume OOUH UNIU HECKONILKO OMBEMO8.

1. Knaccudukanus +
2. Knacrepuzanms +

YK-1




3. Perpeccus +
4. Hmuramnus

Ilpouumavime mexcm u ycmanogume coomsemcmeue. K kascoou nozuyuu, YVK-1
OaHHOIU 8 1eBOM CMONOYe (MepMuHono2us), noobepume cOOmMEeMCcmeayuy0
RO3UYUIO 8 NPABOM CIoNLOYe (onpedenenue).
3agauu pemaemblie Mmetogamu MU
1. Knaccudukarus A. yCTaHOBJICHHE 3aKOHOMEPHOCTEH
MEX/Ty CBSI3aHHBIMH BO BPEMEHHU CO-
OBITUSIMH, T.€. OOHAPYKEHUE 3aBHU-
CUMOCTH, YTO €CJI IPOU30UAET CO-
obiTHE X, TO CITYCTA 3a/laHHOE BpeMs
pou3oiaeT codpitne Y
2. Knacrepuzanms B. oTHeceHmne 0ObEKTOB (HAOMIONCHU,
COOBITHI) K OTHOMY U3 3apaHEe U3-
BECTHBIX KJIACCOB
3. Perpeccus C. rpynnupoBka 00beKTOB (HabmIO/IE-
HUH, COOBITHIT) HA OCHOBE JIAHHBIX
(CBOMCTB), OMUCHIBAIOIINX CYIII-
HOCTH ITUX OOBEKTOB.
4. Accommanus D. ycraHoBieHue 3aBUCIMOCTH HEMpe-
PBIBHBIX BBIXOIHBIX OT BXOJHBIX TIe-
PEMEHHBIX
5. IlocnenoBarenbHble E. BbIBIEHHME 3aKOHOMEPHOCTEN MEX-
11a0JIOHBI 1y CBSI3aHHBIMU cOOBITUAMU. [Ipu-
MEPOM TaKOH 3aKOHOMEPHOCTH CITy-
KUT MPABUJIO, YKa3bIBAIOIIIEE, UTO U3
coObITus X cienyer codbiTue Y
Ilpouumaiime mexcm u ycmanogume nocied08ameibHoCmy. 3anuwiume co- YK-1
0meemcmayouyo nociedo8amenbHoCmy 0YK8 clesa Hanpaeso.
ITocnemoBareabHOCTE ATAMOB aHAJM3a MaHHBIX MeTomaMu M
A. TlonroroBka TaHHBIX: OYMCTKA JAHHBIX OT OUTMOOK U HECOOTBETCTBHIA,
npeoOpa3oBaHue TAHHBIX U HHTETPALUS JAaHHBIX U3 PA3HBIX UCTOYHH-
KOB.
B. Tlonumanue maHHBIX: COOp M M3YyYEHUE JTAHHBIX JUIS OTIPEICIICHUS UX
CTPYKTYpBI, KaueCTBa U COACPIKAHHUSI.
C. Ormenka: oleHKa MPOU3BOAUTEILHOCTH MOJICITH C UCTIOJIh30BAHHEM
CTaTUCTUYECKUX TMOKa3aTeNeH.
D. MogenupoBaHue: MOCTPOCHHUE MPOTHO3ZUPYIOMIEH MOJIETTH C UCTIONb-
30BaHHEM JITOPUTMOB MAIIMHHOTO OOYYEHHUSI.
E. Pa3BépThIBaHWE: MHTETPAIHS MOJICTH B CYIIECTBYIOIIHE CHCTEMBI.
Ilpouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHBIU OMEBEN. VK-1

Jaiite pa3BépHyTOE ONMUCAHKE TOHATHIO MAIIMHHOE O0yYEHHE.

MammHHOe 00yd4eHHe — 3TO KJIacC METOJI0B UCKYCCTBEHHOTO WHTEIUIEKTA,
KOTOpBIE 00Yy4JarOTCsI HA OCHOBE MTPUMEHEHHS PEIICHUI MHOKECTBA CXOTHBIX
3anay, [Ipornecc aBromarnyeckoro o0y4eHus: 1 COBEpIICHCTBOBAHUS ITOBEIE-
HHSI CHCTEMBI HCKYCCTBEHHOTO MHTEIJIEKTa Ha OCHOBE 00pabOTKN MaccHBa
00y4arolX JaHHBIX 0€3 IBHOTO MPOTrPaAMMHUPOBAHHUS, CIIOCOOHBIX aHAJIN3H-

pOBaTh JTAaHHBIE U JIeJIaTh TPOorHo3bl. Pemaer 3anaun MW : knaccudukarms,




KJIACTEPH3AIINs, PErPECCHS U T.1I.

VYkaxuTe Kak Ha3pIBalOTCA 3HAHUS O CMBICIIE M 3HaYeHUU onuchiBaeMbIxX siB- | OIIK-1
JIeHUH U 00BEKTOB
Buvibepume ooun omseem:

1. nexsapatuBHBIE

2. CEeMaHTHYECKHue +

3. mparMaTH4ecKue

4. mpeaMeTHbIe
[lepeunciaure Moaenn NpeacTaBiICHUS 3HAHUI? OIIK-1
Buvibepume 00un unu HeCKoibKo 0meemos:

1. nponyKIMOHHBIE MOAETH +

2. CEMaHTHYECKHE CeTH +

3. CHHTaKCHYECKHUE CeTH

4. ¢peiimbl +

5. CTaTHCTUYECKHE MOJENU
Ilpouumavime mexcm u ycmanogume coomsemcmeue. K kascoou nozuyuu, OIIK-1
O0aHHOU 8 1e8OM CONOYe (Memoo, aneopumm), noobepume cOOmMeemcmeayio-
WYI0 NO3UYUIO 8 NPABOM CMonbye (OomaudumenvHoe, npucyuee aropummy
C80UCMBO).

1. [epeBo npunarus pe- A. Jlexut cxoocmeo 00BbEKTOB. AJro-

mrenuii (DT) PUTM CITIOCOOCH BBIJCIUTH CPEIU
BCEX HAOJFOJCHHI KJIACC M3BECTHBIX
00BEKTOB, HAaNOOJIEE TOXOXKUX Ha
HOBBII HEU3BECTHBIN paHee OOBEKT.
Ha ocHoBe kj1acca BBIHOCHUTCS pe-
IIIEHHE KacaTeJIbHO HOBOTO OOBEKTA.

2. TlepuentpoH, UcKyc- B. Co3naer k-rpynmn u3 Habopa 0Obek-
CTBCHHBIC HEHPOHHBIC TOB TaKUM 00pPa30M, YTOOBI YICHBI
cetu (Perzeptron, ANN) rpymIbl ObUTH HaubosIee OTHOPOI-

HbIMH. OFH U3 pacIpOCTPAHEHHBIX
aJITOPUTMOB KJIACTEPHOTO aHAIU3A.

3. k-Ommxkaiimmx coceneir | C. BBIUMCISIIOT 4aCTOTHI KOMOMHAIIAN
(KNN) MPOCTHIX JIOTHUECKUX COOBITUH B

MOJrPYIIax JaHHbIX. Ha ocHOBaHWMH
aHaJlM3a BBIYMCIEHHBIX YaCTOT Jie-
JIaeTCsI 3aKITFOUEHUE O TIOJIC3HOCTH
TOH MM UHOW KOMOWHAIINU ISt
YCTAHOBJICHHS aCCOIHAIINK B JIaH-
HBIX JJIs1 IPOIECCOB KiIaccu(uKauu
WJTH TIPOTHO3UPOBAHMUS.

4. Meron k-cpennux (k- D. HNudopmarus, mocrymnaroias Ha

means) BXOJI CYMMHPYETCS C YIETOM BECO-
BBIX KOX((QHUIIMEHTOB CUTHAJIOB.
B3BenieHHass cyMMa OCTYITHBIITHX
CUTHAJIOB (TTOTEHIMA) peodpasy-
€TCA C MOMOIIBIO TTepeaaTOYHON
(GYHKIMH B BBIXOJTHOM CHUTHAI
Ipouumatime mexcm u ycmanogume nocied08ameibHOCmy. 3anuuiume co- OIlK-1

omeemcmeyrouyro nocne008amenbHOCHb 6y7<6 cneea Hanpaeo.

Pacnionoxure B anropuTMUYECKON MOCIEAOBATEIBHOCTH IIPUHIUII pa-

0OTHI IEPIIEITPOHA




Cymma noziaetcs Ha (PyHKIMIO aKTHBAILlUU

OyHKIUS aKTUBAH (POPMHUPYET BHIXOJHON CHTHAI
Bxonnbie 1aHHbIE MOJAIOTCS HA KKl HEUPOH
[IpousBeneHus CcyMMUpPYIOTCS

BxonHble 1aHHBIE YMHOXKAIOTCSI HA COOTBETCTBYIOIIME BECA

moowp

Onuwiume 3Hauumblie 0COOEHHOCMU NPUCYUUE CMPYKIYPE C8EPNOYHBIX
UCK)YCCMBEHHBIX HEUPOHHBIX cemeli

OIIK-1

Bribepure u3 mpeanioKeHHBIX OIpeaesieHHi Hanbosee XapaKTepHOe
quts Data-mining
Buvibepume ooun omseem:

1. coOuparenbHOE Ha3BaHUE, HCIIOJIb3yeMOe JJisi 0003HAYCHHS COBO-
KYITHOCTH METOJIOB OOHapYKCHHsI B JIAHHBIX paHEe HEM3BECTHBIX, HETPHUBH-
QJIBHBIX, MPAKTUYECKH TMOJIC3HBIX M JOCTYITHBIX WHTEPIPETAIIMH 3HAHUH, HE-
00XOUMBIX JJIsI IPUHSATHS PEIICHUI B Pa3IMUHbIX chepax deIoBEUYeCKOH Je-
SATEIBHOCTH

2. TpoIecC W3BJICUCHUS JAHHBIX M3 (OOBIYHO HECTPYKTYPHUPOBAHHBIX
WIN TUIOXO CTPYKTYPHPOBAHHBIX) UCTOYHHKOB JIAHHBIX B IICHTPAJIU30BAHHBIC
MECTa U LEHTPATHU3ALNIO B OMHOM MeCTe JJIsi XpaHSHHUs WK JallbHEeHIe 00-
paboTKu

3. coOuparenbHOE Ha3BaHHUE, UCIOIB3yeMOe UIsi 0003HAUYCHHUS COBO-
KYITHOCTH METOJIOB, KOTOPBIC MO3BOJISIOT aHAJM3UPOBATH MACCHBBI JaHHBIX U
HAXOJUTh B HUX 3aKOHOMEPHOCTH, IPOBEPSATH THIIOTE3bI H CTPOUTH TIPOTHO3BI

4. paznen uHGOpPMATUKH, M3yHarOMIMd MpobiaemMbl aHaiau3a, o0paboT-
KM Y IPEJICTABJICHUS JaHHBIX B U(poBoii hopme

OIIK-2

Boi6epute pelieHusi MpoeKTUPOBIINKA UHPOPMALIMOHHBIX CUCTEM, KO-
TOpBIE OH JOJDKEH MPUHATH AJIS pa3pabOTKU MMEHHO MHTEJUIEKTYaJIbHBIX CH-
CTEM.

Bvibepume 00un unu HeckoibKo 0meemos:

1. Pa3zpaboTtka agexBarHa

2. Pa3paboTka Bo3MokHa +

3. Pa3paboTka onpaBiana +

4 MeTo/bl MH)KEHEPHUU 3HAHUI COOTBETCTBYIOT pelaeMoi 3a1aue +
5 Pucky MUHUMH3HPOBAHBI

OIIK-2

Ipouumaiime mexcm u ycmanosume coomsemcmeaue. K xasxcooii nozuyuu,
O0aHHOU 8 1eOM CONOYe (MmepMut), no0bepume cOOmeemcmayuWy0 No3u-
yuro 8 npasom cmonbye (onpeoenetue).

1. DxkcneprHas cucrema 1. Tlaxer mporpamm, KOTOpbIil HaKam-
JIMBAET, COXPAHSIET, BBITIOIHIET KOM-
TUIEKCHBIN aHaJIM3 COOpaHHBIX JaH-
HBIX 1 HIHTEPIPETUPYET UX B YI00-
HOM JUIs [10JIb30BaTelIsl BUJE.

2. Cucrtema WHTEIUIEKTY- 2. Tlporpammuoe obOecrieueHue, Ipe/-
AJIbHOTO aHAJIN3a J1aH- Ha3HaYeHHOE JUI1 OOHApy>KeHUS B
HbIX (Data Mining) JTAHHBIX paHEe HEU3BECTHBIX, HE-

TPUBHAIIBHBIX U MPAKTHYECKU T10-
JIE3HBIX 3HAHUN, HEOOXOIUMBEIX IS
MPHUHSITHS 000CHOBAHHBIX PEIICHUN.

OIIK-2




3. Amnamutnueckas cuctema | 3. KommbrorepHas cuctema, ciocoOHast
YaCTUYHO 3aMEHUTH CIEIHAIINCTA-
HKCIEPTa B Pa3peUICHUH MPOOIeM-
HoM cutyanuu. OcHOBaHa Ha 6a3zax
3HAHUU, copepKaluX (aKThl U Mpa-
BUJIA JIOTHYECKOTO BBIBO/IA B OTIpe-
NEeJIEHHOM 00JIacTH 3HAHUM.
4. WurennexrtyanpHas cu- |4, TexHuueckas WA MPOTpaMMHas
cTemMa cucTema, cnocoOHas pemiarb 3aJ1au,
KOTOPBIE CYMTAIOTCSI TBOPUECKUMHU,
U TIpUHAJUIekKAIINE ONpeaeIEHHOM
peIMETHON 00IacTH.

Ilpouumatime mexkcm u ycmanogume nocieoo8amenbHoCmy. 3anuuume co-
0meemcmayuyIo nocied08amerbHoCmy OYK8 cleéd Hanpaso.

Pacrionoxxure crieayroniue 3Tamnbl B MOPSIKE UX BBIMOTHCHUS TIPU pa3-
paboTKe SKCHEPTHBIX CHCTEM B COOTBETCTBHM C KOHLEMIUSAMH "OBICTPOro
IPOTOTUNHPOBaHUSA"
dhopmanuzarus
BBITIOJTHCHHE
uJeHTUDHUKAIUS
TECTUPOBAHUE
KOHIICTITyaTn3alus
OTIBITHAS SKCILTyaTaIs

mTmMoOOW>

OIIK-2

Ilpouumatime mexcm u 3anuwiume pazeepHymsiii 060CHOBAHHbBI OMBEEN.
Onumure OCHOBHBIE PEUMYILECTBA METO/IOB «JI€PEBBS IPUHATHS PELLICHUI»

OIIK-2

VKaXuTe aHATUTHYECKYIO IIardopMy, KOTOpas MpeiaraeT WHCTPYMEHTHI
JUIs 00pabOTKHU M aHAIM3a JIaHHBIX, a TaKXKe JJIs CO3/1aHus OTYETOB U BHU3ya-
JIU3aluu HHPOpMaLuU

Buvibepume ooun omeem:

1. LISP

2. PITHON

3. LOGINOME +

4. AUTOCAD

OIIK-7

Bunpl HHCTPYMCHTAJIbHBIX CPEACTB JIA CO3AaHHA ITPOTOTUIIOB SKCIICPTHBIX CU-
CTEM

Buvibepume ooun unu Heckonbko omeemos:

— A3BIKU IIPOrpaMMHUpPOBaHUA +

— CpEICTBa aBTOMATH3alHU pa3paboTKu (MMPOEKTUPOBAHMS) +
— 0007104YKH +

— Opay3epbl

OIIK-7




Ipouumaiime mexcm u ycmanosume coomsemcmsue. K xasicooii nozuyuu, OIIK-7
O0anHOU 8 1eoM CMobye, nodbepume cOOMEEMCMBYIOWIo NO3UYUIO 8 NPa-

6om cmonoye.

Ykaorcume coomeemcmeue komnonenmog skchepmHou cucmemul U UxX Ha3Ha-

YeHUsl.

1. Uumepgpeiic A. mpegHa3zHa4YeHA JJIS XPAHCHHSI HC-
XOJIHBIX ¥ TIPOMEKYTOUHBIX JAHHBIX
pelaeMoi B TEKyIeld MOMEHT 3aj1a-
9H.

2. Pewamens (unmepnpe- B. mpennasHaueHa ajist XpaHeHHUs 10ITO-

mamop) CPOYHBIX JTaHHBIX (()aKTOB), OTUCHI-
BaIOIIUX pacCMaTpuBaeMyro 001acTh,
1 MPaBWJI, OMKUCHIBAIOIIUE TIPEOOpa3o-
BaHUS (BBIBOJIBI) ATOM 001aCTH

3. basza oannvix C. wucnons3ys ucxonHele JaHHble 3 b/ n
3Hanus u3 b3, hopmupyer Takyro no-
CIIeIOBATEIBHOCTD TPABMII, KOTOPEIE,
Oymy4y MPUMEHEHHBIMHU K UCXOTHBIM
JTAHHBIM, TIPUBOJIAT K PELICHUIO 3a/1a-
gy

4. Obwacnumenvuas kouno- |D. aBTOMaTu3upyer mporecc HaroigHe-

HeHma Hust OC 3HAHUSAMM, OCYILECTBIISIEMBII
TI0JIb30BATEIEM-OKCIIEPTOM.
5. Komnonenma npuobpe- E. oOwscHser, kak cucrema noiaydmia
MeHUsl SHAHU peleHue 3a1a4u (WM oYyeMy OHa He
TOTYYHJIa PEIICHUS ) U KaKUe 3HAHUS
IPY 9TOM OHA MCIOJIb30BaJIa

6. basa 3nanuii F. HeoGxomum asst GOpMUpPOBaHUS TTOHS-
THIHOT0, YEJIOBEKO-OPHEHTUPOBAHHOTO
B3aUMOJIEHCTBHS ([JaJIora) CO BCEMH
KaTeropusiMH 0JIb30BaTesIen

IIpouumatime mexcm u ycmanosume nocie0osamenbHocms. 3anuuiume co- OIIK-7
0mMEemcmayouyI0 noc1e008amenbHoCmy 0YK8 clesa Hanpaeso.
VYkakuTe MOoCIIe0BaTeIbHOCTh 3TAllOB OYMCTKH JAHHBIX B METOJAaX MAIIHH-
HOTO 00yUYeHUSI:
1. OreHka JaHHBIX: aHAJIH3 Ka9€CTBA M MMPUTOAHOCTH JaHHBIX JIJIS UC-
MOJIH30BAaHUS B MOJIEJIM MAITMHHOTO OOyYeHHUS.
2. OmpenencHue meei: MOHUMaHUE 0KHUIAEMBIX PE3YIbTaTOB M 3aJ1ad,
KOTOpBIE TOJKHA PEIIaTh MOJIENIb MAIIMHHOTO O0yUYEeHHS.
3. VYmaneHue myOIMKaTOB: BBISBJICHUE M YCTPAHEHUE TIOBTOPSIFOIITUXCS
JAHHBIX.
4. TlnanupoBaHHe: pa3pabdOTKa CTPATETUH OUYMUCTKH JTAaHHBIX, BKITFOUAs
BBIOOp METPHK M OLIEHKY UX Ba)KHOCTH.
5. BriaBnenue ommbOok: 0OHapyXeHHE U HCTIPABICHUE HEKOPPEKTHBIX
JTaHHBIX B HAO0OpEe JaHHBIX.
Ilpouumatime mexcm u 3anuwume pazeepHymolii 060CHOBAHHBIN OMBEN. OIIK-7

Onumure OCHOBHBIE (PYHKIIMH aHATUTUYECKONW CUCTEMBI

[TonroroBka naHHBIX: OOHapyXeHUe, OObEeIWHEHHUE, CIUSHUE, YIydlIeHHe,




OYMCTKA U pacUIMPEHME aHHBIX. YNPABIECHUE JaHHbIMU. MozaenupoBaHue u
00bEeIMHEHUE JaHHBIX: I'PYNIHAPOBKA JaHHBIX U OOBEAMHEHHE HCTOYHUKOB
JUISL TOHUMaHUS B3auMocBsa3eil. OTuéThl U MHPOPMALIMOHHBIE MTAHENH: CO3/a-
HUE MHOTOYPOBHEBBIX HH(OPMALMOHHBIX IaHENEH B PEXKHUME PEalbHOTO
BPEMEHHU, JOKYMEHTHUPOBAHHWE M BU3yalIn3auus. PacuimpeHHas aHAJIWTHKA!
BO3MO)KHOCTH MPEJMKTUBHOTO aHAJIN3a M OOHAPY)KEHHSI TaHHBIX.

VYkaxurte kakas MeTpuka 0au3zoctu ucronb3yercs B Mmetone KNN (6mmxkaiti- | T1IK-9
IIUX coceei)
Buibepume ooun omeem:
1. Taycca
2. DBrimmosa +
3. JIxwmiba
4, Tlyaccona
VYKaXuTe METPUKHU KayecTBa, CBA3aHHbIe ¢ MeTonamu M. I1K-9
Buvibepume ooun unu Heckonbko omeemos:
1. Tounocts (Accuracy) +
2. Tlomnora (Recall) +
3. CesHocts (Connectivity)
4. VnosnerBopénHoctu kineHTta (CSAT)
Ilpouumatvime mexcm u ycmanogume coomsemcmeue. K kasxcoou nozuyuu, IK-9
OaHHOU 8 1e80M CONOYe (MepMUHONL02UL), NOObepume coomeemcmeayuyIo
no3uyulo 8 npasom cmondye (onpeoenenue).
1. Big Data A. Paznen undopmatuku, n3ydaromui mpooieMsl
aHaJM3a, 00pabOTKU U TPECTABIICHUS JTAHHBIX B
ndposoii hopme
2. machine B. TexHonorus Jis aHAIU3a JaHHBIX, KOTOpast T03-
learning BOJISIET TOJIB30BATENSAM OBICTPO MOTYYaTh UH-
dbopmanmio 1 MpoBOANTH aHanu3. OHa HCIIONB3Y-
eTCsl IS CO3/IaHusl OTYETOB, aHAIIM3a TeHICHIIUMA
Y IPOTHO3HPOBAHMSI.
3. Data C. Kommiekc noaxo/10B, ”HCTPYMEHTOB U METOJIOB
mining JUTSL OTIEPATUBHOWM 00pa0OTKM M aHAIN3a OTPOM-
HOT0 00beMa uiH nmotoka uaopmanmu. OHa
BKJTIOYAET B €01 CUCTEMBI pacpeeIEHHbBIX Xpa-
HUWJIMII JAHHBIX, TEXHOJIOTUH 00pabOTKU MOTOKOB
JTAHHBIX, METOJIBI MAITUHHOTO OOYYCHHUS U aJIro-
PUTMBI aHAJIH3A.
4. Data D. Krnacc MeTo10B HCKYCCTBEHHOTO MHTEIIIIEKTA,
science KOTOpBIE 00YyJarOTCs 32 CUET MPUMEHEHUS pelie-
HHUI MHOKECTBA CXOJHBIX 33/1a4. MeTobl HpPO-
KO MIPUMEHSIOTCS B Pa3IMYHbIX chepax MporHo-
3MpOBaHUE U pacro3HaBaHus. Kiaccuueckue pe-
IIaeMble 3a7auu: KiaccupuKaius, KIacTepusa-
1usi, 00y4eHue.
Ipouumaiime mexcm u ycmanosume nocie008ameibHoCmy. 3anuuiume co- IK-9

0mMeemcmeyuyIo Noc1e008amelbHOCmb OYKE clleéd Hanpaso.
[TocnenoBarensHOCTH onepanuii B BigData:
A. AHanu3 1aHHBIX: UCTIOJH30BAHUE CTATUCTUYECKUX METOJIOB, MAIIIHH-
HOT0 00YyYeHHMsI, TEKCTOBOT'O aHajn3a U APYruX MOAXO0I0B AJIsl U3BJe-
YEeHUSI M0JIE3HON MHPOpMAITIH.




B. Busyanuszanus 1aHHBIX: IIpe/ICTaBICHUE MOTYYCHHOW HH(POPMAIIH B
HArJISIIHOM U IOCTYITHOM BHJIE.

C. CO6op maHHBIX: TOTy4eHNE HH(POPMALIUH U3 PA3IMYHBIX HCTOYHUKOB.

D. OOpaboTka JaHHBIX: OYHCTKA, TpaHC(HOPMAIUA U HHTETPALUS CO-
OpaHHBIX JAHHBIX.

5 Ilpouumatime mexcm u 3anuwiume pazeeprHymoiii 000CHOBAHHBIU OMEBEN. I1K-9
[aiiTe onpeneneHne 1 ONMUIIUTE OCHOBHBIE OTJIMYUTEIbHBIE CBOMCTBA TEXHO-
norum Big Data

Texnonorust Big Data — 310 HabOp METOZOB M MHCTPYMEHTOB JUIS pabOTHI €
OrpoMHBIMH 00BbEMaMu HHPOpMaIu. KomIuieke noaxo10B, MHCTPYMEHTOB U
METOJIOB JISi ONEPAaTUBHON OOpabOTKM M aHaJIM3a OTPOMHOIO O0beMa WIH
noroka nHpopmanuu. OCHOBHBIE OTIMYUTEIBHBIE CBOWCTBA: OOJbIINE 00BE-
MBI ¥ TIOTOKH JTaHHBIX; paboTa ¢ TaHHBIMU B PEaIbHOM BPEMEHH TPeOyeT BBI-
COKOH ckopocTu 00paOOTKH; MHPOPMALIUS MOKET UMETh Pa3HYylO CTPYKTYpY,
TUI U (opMaT, U3MEHATHCS CO BPEMEHEM WIIM TOJ BO3/ICHCTBHEM BHEUIHHX
(hakTopoB.

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUIHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEICISAIONIMEe  MPOIEeIyphl  OIICHWBAHUS
UH/IMKATOpPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JIOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIIUX TOPSAOK M MPOLEAYpPY
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluyi 00y4aroIuXcst
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOIO
MaTepuana.

OcHOBHOE Ha3HAYCHWE JIEKIIMOHHOTO MaTephaia — JIOTHYECKH CTPOHWHOE, CHCTEMHOE,
rIyOOKOe U SICHOE M3JI0XKeHHe yueOHoro Matepuasna. HazHaueHre cOBpeMeHHOM JeKIUN B paM-
Kax JUCHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAIIMIO TIO TEME, a B OCBOCHUH (yH]1a-
MEHTAJIBHBIX TPOOJIeM AMCHUILINHBI, METOJAOB HAYyYHOTO MO3HAHUS, HOBEHIIHMX JOCTHXKEHUUN
Hay4yHOU MbIcU. B yueOHOM mporiecce JIeKIHsl BBITOIHIET METOA0JIOTHYECKYI0, OpraHN3alluOH-
HYI0 U WHGOOpPMAMOHHYI0 (QYHKUIWU. JIEKIHS pacKphIBaeT MOHSATUUHBIA ammapaT KOHKPETHOM
o0yacTH 3HaHUsA, €€ IPOOJIEMBI, JaeT ICIbHOE MPEICTABICHIE O JUCITUIUINHE, TOKa3bIBAaeT B3a-
UMOCBSI3b C IPYTUMU JUCHIUTITHAMH.

HHaHI/IDVeMBIe PE3VYJIbTATHI ITPU OCBOCHHUHU 06VT-IaI-OHII/IMI/IC$I JICKIIMOHHOI'O Marepuaa.

— TIONy4YeHHE COBPEMEHHBIX, IETOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTO-
PBIX OIpenemseTcs IeTIeBOM YCTAaHOBKON K KaXK0W KOHKPETHON TeME;

— TIOJyYeHHE OMMBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuTHE NPOPECCHOHATHHO-ACIOBBIX KadecTB, JIOOBU K TMpEeIMETy U CaMOCTOsI-
TETHHOTO TBOPUYECKOTO MBIIIICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIOJyYeHHUE 3HAHUW O COBPEMEHHOM YPOBHE PAa3BHUTHS HAYKW M TEXHUKU M O TIPOTHO-
3¢ UX Pa3BUTH Ha OJMKANIIME TOBI;




— Hay4YHTbCA METOJIMYECKH 00pabaThiBaTh MaTepual (BBIACIATH IIaBHbIE MBICIU U TO-
JIOKEHHUs, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh MX B Pa3IMUYHBIX (DOPMYIUPOBKAX);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHA.

JIeKIIMOHHBIN MaTepuanl MOXET CONPOBOXKIATHCA AEMOHCTpALMEH CIaiI0B U MCIIOJIB30-
BaHMEM pa3JlaTOYHOI0 MaTepuayia MpHU IMPOBEICHUU KOPOTKUX IUCKYCCHH 00 OCOOEHHOCTSAX
NPUMEHEHHS OTJENbHBIX TEMATHK 10 TUCIUIUIHHE.

CrpyKTypa npe1ocTaBieHUs JEKIIHOHHOTO0 MaTepuaa:

—  U3JI0KCHHE TEOPETHUYECKUX BOMPOCOB, CBA3AHHBIX C pacCCMaTPpUBAEMON TEMOH;

— 00001IeHNE U3JI0)KEHHOTO MaTeprana;

—  OTBETHI HAa BO3HUKAIOIINE BOMPOCHI 10 TEME JICKIHH.

11.2. Metoauyeckue yKa3aHus I 00y4JaroIUXCs 10 yYaCTHIO B CEMUHapax
He npenycmorpeno

11.3. MeTtoauveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHITOJTHEHUN 00Yy4alOIIMMUCS 1O PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYeOHBIX 33JaHUi C 1EIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHX OCHOB yUeOHOM JHC-
[UIUIMHBI, IPUOOPETEHUsI YMEHUN U HABBIKOB, OTbITa TBOPUYECKOHN JAEITEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIEroCs SBISCTCS MPUBUTUE 00YIAFOIIIMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONTUMCS TIPAKTHYCCKHUX 3aHSATHI:

— 3aKperuieHue, yriyoJeHue, pacliupeHne U JeTalu3anus 3HaHUui Mpu pelieHn KOH-
KPETHBIX 3a/1a4;

— pa3BUTHE MO3HABATEIHHBIX CIIOCOOHOCTEM, CAMOCTOATEILHOCTH MBIIIJICHUS, TBOpYE-
CKOM aKTHUBHOCTH,

— OBIIAJICHHE HOBBIMU METOJAMH U METOJMKAMU U3yUeHUs KOHKPETHON Yy4eOHOU amc-
IMILIAHEL,

— BBIPAOOTKA CIMOCOOHOCTH JIOTMYECKOTO OCMBICIIEHUSI TOMYyYEHHBIX 3HAHUM IJIS BBI-
MOJIHCHUS 3aJaHUH;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYaTbHON (popm
00y4eHwusl.

TpeboBanusl K IPOBEIEHNIO IPAKTUYECKUX 3aHITHI

B nauvasie npoBeneHns Ka)Ka0oro MpakTUYECKOro 3aHATHS MPENoJlaBaTeNlb U3Jaraetr Teo-
peTUYECKU MaTepuall 1Mo COOTBETCTBYIOIICH TeMe MM CChIIAETCsl Ha TeMbl Jekiuii. [locme ato-
ro oOydJarImuics MoNydaeT 3aJaHue 1Mo MPaKTUYeCKOMY 3aHATHI0. [lepen BhIOTHEHHEM 3a/1a-
HUS 00ydYaromeMycsi clielyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJMYECKUMHU YKa3aHUSIMH TI0
€ro BBITIONHEHUIO. B COOTBETCTBHM C 3amaHMEM OOYUYalOUIUICS JOMKEH MOArOTOBUTH HEOOXO-
JTUMBbIE JaHHBIC, MAaTepUaJIbl, BBIMOJHUTH TpeOyeMble AEHCTBUUA W TPOIEAYPHI, TIOJYUYUTh pe-
3yJbTaThl WM MOATOTOBUTH MaTepual Jisl OTYETA, TPOJEMOHCTPUPOBATH PE3YJIbTATHI MPENoaa-
BaTEeJI0 U OTBETUTH HA BOMPOCHI IIPETIOIaBaATEIIs.

11.4. Meroauueckue ykazaHusi A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xone BbImonHeHHs 1a0OpaTOPHBIX PadOT OOydaroUMiics TOJKEH YriyOuTh U 3aKpe-
NUTH 3HAHUS, TPAKTUIECKUE HABBIKH, OBJIAJIETh COBPEMEHHONW METOJIMKON U TEXHUKOHW IKCIIepH-
MEHTa B COOTBETCTBUHU C KBAJTH(PHUKAIIMOHHON XapaKTepUCTUKOH oOydaromierocs. BeinoiaHenne
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PACUETHO-aHAINTHYECKOM
4acTe U KOHTPOJIbHBIX MEPONIPUATHHN.



BrimonHenue 1abopaTopHBIX paboT 0OydyaromMMCs SIBISIETCS HEOTHEMIIEMOM YacThIO
U3y4YCeHUS TUCHUIUIMHBI, ONpeaesieMOi yueOHBIM IIAaHOM, M OTHOCUTCS K CpeAcTBaM, oOecre-
YHBAIOIIUM PELIEHUE CIEAYIOINUX OCHOBHBIX 3aJjad 00y4aromerocs:

— npuoOpeTeHHe HABBIKOB MCCIICIOBAHUS TPOLECCOB, SBICHUH W OOBEKTOB, M3ydae-
MBIX B paMKaX JaHHOW AUCUUIUINHBL;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— NpHOOpeTeHrEe HABBIKOB CAMOCTOSITEIBHON paboThl C 1abOpaTOPHBIM 000PYAOBaHU-
eM U Ipubopamu.

3aganue 1 TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

3amanne Ha 1abopaTOpHYIO padoTy HOpMUPYETCS HHAUBUAYATHHO JIJISl K&KIOTO CTYICHTA.
B ocHoBe npoBenenus 1adbopaTopHbIX pabOT MOJI0KEHA KOHUETIINS Pa3BUTHS CAMOCTOSITEIBHO-
CTH, TBOPYECTBAa, KPEATUBHOCTHU, OTBETCTBEHHOCTH 3a MOJyYEHHBIC PE3yJIbTaThl M PEIICHUS.
Kaxxnast maboparoprast paboTa MpeACTaBIsSeTCS K 3allUTe KaK pealibHas WHIWBHIYaJIHLHO BbI-
nonHeHHas 3aaa4da(u). [I[puHuMaeTcs U oleHUBaeTCs MpernojaBaTesieM B MEPBYIO O4epeib C Io-
3UIAHA MTParMaTUKH, NMPAKTHKU MPUMEHEHUS W MEePCOHAIBHOW OTBETCTBCHHOCTH 3a IPOJICIIaH-
HYI0 paboTy U Mpe/ICTaBICHHbIC PE3yIbTAThI.

O0s3aTeIPHBIMU MEPOTIPUATHSIMU SBIISIOTCS: YCTAHOBKA YKA3aHHOTO MPOTPAMMHOTO
obecrieueHust, 3HaKOMCTBO CO CIIPABOYHBIMHM M METOJIMYECKUMH MaTepuaiamu. JlabopartopHas
paboTa BBIMOHSIECTCS HA KOMIIBIOTEPAX B ayTUTOPHUSIX Kaeaphl WM HA THMYHOM 000PYIOBAHHUH
(HOYyTOYKH, KOMITBIOTEPHI, TUTAHIIETHI U T.1I.).

CrpykTypa 1 dopma oTdeTa 0 Ja00paTopHOii paboTe

OTt4er 0 BBIMOJIHEHUH JIAOOPATOPHOU PabOTHl JOKEH BKIIIOYATH CIEAYIOIINE MO3UINH:
MOCTAaHOBKY 3aJ[a4M, OMUCAHUE UCCIIENYEMOM MPEeIMETHONW 00JIaCTH, TOMIArOBOE OMUCAHUE TeX-
HOJIOTUH BBITIOJIHEHUSI C HEOOXOIUMBIMU KOMMEHTAPUSIMU K pa3paboTaHHBIM 00beKTaM KOHGU-
Typaryu, pe3yJIbTaThl U BEIBOJIBI.

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOpaTOpHOH padboTe

Conepxanne u oopmieHue padoThl CIIEIYET BHITIOJHITH B COOTBETCTBUM C TPEOOBAHU-
SIMH I'OCTos. [erictByromas cucTteMa CTaHJApTOB I'VAII HaxOoIITCs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

11.5. Meroauyeckue ykazaHus JIsi 00y4YaIOIUXCs TI0 TPOXO0KICHUIO KypPCOBOTO MPOEK-
THUPOBAHUS/BBITIOJIHEHUS] KYPCOBOW pabOTHI
He npenycmotpeno

11.6. Meroauueckue ykazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiiCs BBITIOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pasHoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, O00ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IIEPUOJ 00yUEHUS], IOMOTAeT MOJyYUTh HaBBIKU MOBBIIIEHUS podec-
CHOHAJILHOTO YPOBHSI.

MeToaudyeckumMi MaTepuaiaMH, HalpaBISIIOIIMMHU CaMOCTOSATEIbHYIO paboTy o0ydaro-
IIUXCSI, SIBJIAIOTCS Y4€OHO-METOIUYECKUN MaTepuall 1Mo JUCUUIUIMHE U METOJMYECKUE yKa3aHHs
10 BBIMIOJTHEHUIO KOHTPOJIBHBIX PabOT (117151 00yJarOIIUXCsl IO 3a09HOM opMe 00ydeHUs).



11.7. Metoauueckue yka3zaHUsl ISl OOYYarOIIMXCS IO MPOXOKICHUIO TEKYIIEro KOH-
TPOJI YCIIEBAEMOCTHU.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH IPEIyCMaTPUBAET KOHTPOJIb KauyecTBa 3HAHUN 00y-
YaOLUXCs, OCYLIECTBIISIEMOrO B TEYECHUE CEMECTpa C LEJIbI0 OLICHUBAHUS XOAAa OCBOCHHUS JIHC-
LUTITUHBI.

Metoael TKY. Tekymuili KOHTpOJIb OCYIIECTBIISETCS B BUJIE€ IPOBEACHUSI 3alUTHI J1a00-
paTopHBIX pabOT U TEMAaTHUYECKOTO OIpoca MO MPEACTAaBICHHBIM MaTepuagaM M pe3ylbTaraM
npakTtuku. JlaboparopHast paboTa olleHMBaeTCs 3a4ET/HE3aUET.

Cucrema OLIEHOK IPHU MTPOBEACHUH TEKYILETO KOHTPOJIS OCYLIECTBISETCA B COOTBETCTBUH
¢ TpeboBanusiMu [lonmoxkenuit «O TekyileM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOUHOU aTTe-
cTanuu cTyAeHToB U acnupaHToB ['YAII, oOydaromuxcs mo oOpa3oBareiabHbIM MPOrpaMmam
BhICIIEro 00pa3oBaHus» U «O MOIyIbHO-PEHTHHIOBOM CHCTEME OLIEHKM KauecTBa yuyeOHOH pa-
60TbI cTyieHToB B ['Y AITy.

11.8. Metoauueckue ykazaHus i OOYYarOLIUXCS M0 MPOXOXKAECHUIO MPOMEXKYTOUHOM
aTTeCTalUN.

IIpomexxyTouHas arrectanus oOy4yarolIMXCsl MpelycMaTpUBAeT OLCHUBAHUE MPOMEXKY-
TOYHBIX U OKOHYATEIIbHBIX PE3yJIbTaTOB 00y4eHHUs Mo auciuruinHe. OHa BKIIOYAET B ce0s: IK-
3aMeH — (opMa OLIEHKH 3HaHUH, OJYyYEHHbIX 00YJaroIUMCs B MPOLECCEe U3YYeHUs! BCel Auc-
[UIUTAHBI WJIH €€ 9aCTH, HaBBIKOB CaMOCTOSTEILHOW paboThl, CHOCOOHOCTH MPUMEHATH UX IS
pelIeHUs] MPaKTUYECKUX 3a/ad. DK3aMEH, KaK IIPaBWJIO, IIPOBOJUTCS B MEPHOJ 3K3aMEHALMOH-
HOM CECCUU M 3aBEpLIACTCS aTTECTAlMOHHON OLEHKOW «OTINYHO», «XOPOIIO», «YAOBJIETBOPHU-
TEJIbHO», «HEYIOBIETBOPUTEIBHOY.

TpeboBanust Ay MONY4YEHMsI AOMYyCKa K MPOXOXKICHUIO MPOMEKYTOYHOW aTrTecTalyuu:
BBINOJIHEHHUE MTPAKTUYECKHUX U JJa0OPAaTOPHBIX PAOOT.

Cucrema OLIEHOK IPH MPOBEIECHUU IMPOMEKYTOUHOM aTTeCTallMi OCYLECTBISIETCS B CO-
OTBETCTBHM C TpeboBaHMsIMHU [lonoxkeHuil «O TeKylieM KOHTpOJIE yCIEBAEMOCTH U MPOMEXKY-
TOYHOH arrectanuu cryaeHToB I'YAIl, oOy4aronuxcs mo nporpaMMbl BBICHIETO 0Opa30BaHUS
u «O MOAYJIBbHO-PEUTUHIOBOW CHUCTEME OIIEHKM KadecTBa y4eOHOW paboThl CTYAEHTOB B
['VAID».



Jluct BHeceHus: U3BMEHEHUH B pabouyio MporpamMmy JUCIHUILIAHBI

[ara BHECEHUA U3-
MCHEHHM U OO0~
HCHMI.
IToanuce BHECHIETO
W3MCHCHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

Harta u Ne ripo-
TOKOJIa 3ace-
JaHus Kade-
pHI

IToanuce
3aB. Kaden-
poit




