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AHHOTaNMsA

JucuunnvHa «MeTonbl MCKYCCTBEHHOTO HHTEIEKTa» BXOIUT B 00pa3oBaTelIbHYIO
IPOrpaMMy BBICIIEr0 00pa30BaHMs — IPOrpaMMy OaxanaBpuaTa [0 HAIPaBICHHIO IOATOTOBKH/
cneuuanbHoct 09.03.02 «HpOpPMAIMOHHBIE CHUCTEMBI M TEXHOJIOTHH » HAINpPaBICHHOCTH
«MHpopMaOHHBIC CUCTEMBI M TCXHOJIOTHH B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ned 2.

JluciunirHa HaleneHa Ha GopMHUpOBaHHe y BBITYCKHHKA CIIEAYIOMINX KOMIIETCHIIUH:

VK-1 «CnocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHaIM3 M CHHTE3 MH(OpMaLuH,
HPUMEHATH CHCTEMHBIH MOIX0/ IS PEIeHHs TOCTABICHHBIX 3a7a9»

OIIK-1 «CriocobeH NpHMEHSTh €CTECTBEHHOHAYYHBIE M OOIEHHXKEHEPHBIE 3HAHUS,
METO/IbI MATEMAaTUYECKOTO aHAIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIIeI0BaHus B IPO(ECCUOHABHOM JIEATEIBHOCTH

OIIK-2 «CnocoGeH HOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIIOTMH M MPOTPaMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOIO IIPOM3BOACTBA, MU
HCIIOJIb30BaTh X IIPU PEIICHUH 3314 MPO(hecCHOHATbHOMN AesTeIbHOCTI

OIIK-7 «CmocobeH OCYyMECTBIATH BBIOOP IUIATGOPM M HHCTPYMEHTAIBHBIX
HPOTPaMMHO-AMNNaPaTHBIX CPEACTB UL Peanu3alui HHQOPMAIMOHHBIX CHCTEM»

I[IK-6 «CnocobeH NpOBOAUTH aHAJIMTHYECKOE HCCICAOBAHHUE C MPUMEHEHHEM
TEXHOJIOTUH OOJBIINX JAHHBIX, 0a3HPYIOIIUXCA B TOM YHCIE HAa METOJaX MCKyCCTBEHHOTO
MHTEIIEKTa

CogaepxaHue NUCUUILIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBA3aHHBIX C ()OPMHUPOBAHUEM
TEOPETUYECKUX 3HAHUI M MPAKTUUECKUX HABBIKOB IO IPUMEHEHHIO METONOB MCKYCCTBEHHOI'O
MHTEJIEKTa B HHOOPMALMOHHBIX CUCTEMAX M TEXHOJOTUSX, HCIIONB30BAHUIO IIPOTPAMMHOTO U
aHAJIMTUYECKOI0 MHCTPYMEHTAPUsI, TEXHOJIOTHH MHTEIEKTYalbHOTO aHaJIu3a JaHHbIX, METOI0B
MAIIMHHOTO 00yueHus, (OPMUPOBAHMEM CHCTEMHOIO MBIIUIGHHS MpPH PpEHIeHUuH 3ajady
npodeccroHaNbHO AeATEIbHOCTH.

IlpenogaBanne IUCHMIUIMHBI IIpeAycMaTpHUBaeT clenyrounue (opMbl OpraHU3aLUu
y4eOHOro mporiecca: JIeKIH1H, 1a0opaTopHble pabOThI, MPAKTHUECKHE 3aHATUS, CAMOCTOATENIbHAS
pabota o0Oyuaromierocs.

IMporpamMoii JUCHUILIMHBI TPEXYCMOTPEHBI CIEYIOMIUE BHIbI KOHTPOJSA: TEKyIIHit
KOHTDOJIb yCII€BAEMOCTH, IPOMEKYTOUHAs aTTeCTalHs B popMe IK3aMeHa.

OO01wast Tpy10eMKOCTb OCBOEHHS AUCLMIUIMHBI COCTaBIJISIET 5 3aUeTHBIX eIUHULBL, 180
yaca.

SI3bIK 00yUCHHUS IO TUCHUIUIMHE «PYCCKHUHT »

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB OOYUESHUS IO JUCLUILIMHE

1.1. Lenu nmpenogaBaHus TUCIUTLIHHBI

OOyunTh CTyJEHTOB HAaBBIKAM MCIIOJIBb30BAHUS armapara HHTeWIeKTyanbHelx VIC B
npohecCHOHANBHOM JIeITEIbHOCTH, B TOM YHCIE, JaTh 3HAHMS U NPAKTUKH O COBPEMEHHBIX
METOJaX aHaJM3a IaHHBIX B IPEIMETHBIX 00JACTSAX CO CIOXKHOW CHCTEMHOH OpraHu3aiueii;
HNPUBUTH YMEHHS NPUMEHATh (POPMaIbHBIE MOAXOJBI K MIPOLECCY UCCIEN0BAHUS TE€TEPOreHHOM
pa3HOTHIIHOW MHGpOpMALMK; OO0Yy4YMTb HAaBbIKAM NPUMEHEHMS TEXHOJIOTHH MAalIMHHOTO
00yueHHusl; BOCHHMTaTh Yy OOy4YaeMbIX HayuyHYIO KyJIbTYpY MBbILIUIEHHs, T.€. CTPOrOCTb,
MOCJIEJOBATEIbHOCTb, HENPOTUBOPEYUBOCTE M OOOCHOBAaHHOCTH BBIBOJOB M PELICHMIl, B TOM

YHCIIC U B MOBCEIHEBHOM JKH3HH.
1.2. JlucuMmuiMHa BXOAUT B COCTaB 00s3aTEIbHON 4acTH 00pa30BaTeIbHON NPOrpaMMBbl
BhIciIero oopaszosanust (nanee — OI1 BO).
1.3. TlepeuyeHb IUIaHUPYEMBIX PE3YJIHTATOB O0YUYEHHMS 110 JUCIHUILIHHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pesynbraTamu ocBoeHus: OIT BO.
B pesynbrarte M3y4eHHs AUCLHUIUIMHBI 00YyYaroIIHiicss TODKEH 00agaTh CICAYIOLIMU
KOMIETCHIMSIMU WM MX YacTIMHU. KOMIIETeHIINH ¥ HHIUKATOPBI UX TOCTHKEHHUS IIPHBE/ICHBI B

Tabmune 1.

Ta6nnua 1- HepequL KOMIICTCHITNHN U HMHAWKATOPOB UX NJOCTHIKCHUS

Kareropus (rpymnmna)

KOII 1 HAUMCHOBAHUC

KOI[ 1 HAUMCHOBAaHUEC MHAUKATOpa

KOMIIETEHIIUH KOMIIETEHIIUH JOCTH)KEHHS] KOMIIETEHIIUH
VK-1 Cnocoben
VK-1.3.1 3HaTh METOAMKH IOKCKA, cOOpa U
OCYIIECTBIIATh
., | 06paboTKy HHpOPMAIHH, B TOM YHCIIE C
HOMCK, KPUTUYECKUI
HCIOIb30BaHHEM HH(OPMAIIMOHHBIX
aHaJM3 U CHHTE3 o
VHHUBepcabHbIe TEXHOJIOTUH, BKJIIOYAs! HHTEIUICKTYaIbHbIC
uH(pOpMaLH,
KOMIETEHIINH VK-1.¥.1 ymeTb NpUMEHSATh METOUKU
MPUMCHATD

CHCTEMHBIHN TTOIXO]]
JUISL pEIICHUA
IIOCTABJICHHBIX 3a1a4

rovcka, coopa u 00paboTk HHHOPMALHH,
B TOM YHCJIE C HCIIOJIb30BaHHEM
HCKYCCTBEHHOT'O MHTEIICKTa

Ob6uienpodeccroHanbHbIe
KOMIETCHIIUU

OIIK-1 Cnocoben
[IPUMEHSITH
€CTeCTBCHHOHAYYHbIE
1 O0IEHHKEHEPHBIE
3HAHUSI, METOMBI
MaTeMaTHYeCKOro
aHaIM3a U
MOJIETMPOBAHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBEHOTO
HCCIIe/JOBaHUs B
po¢hecCHOHATBHON
JeSITEIBHOCTH

OIIK-1.B.1 uMeTh HaBBIKH TEOPETHYECKOTO
U OKCIIEPHMEHTAJIBHOTO UCCICA0BaHMS
00BEKTOB PO ecCHOHAIBHOH
JIEATENBHOCTU

ObmienpodeccroHanbHbIE
KOMITCTCHLIUH

OIIK-2 Cnocoben
MOHUMATh MPUHLIUIIBI
paboTsl
COBPEMEHHBIX
HMH(POPMAIMOHHBIX
TEXHOJIOTHH 1
MPOTrPaMMHBIX
CPEZCTB, B TOM YHCIIE
OTEYECTBEHHOTO

OIIK-2.3.1 3HaTh IPUHLUIILI PaOOTHI
COBPEMEHHBIX UH(MOPMALHOHHBIX
TEXHOJIOTUH ¥ IPOrpaMMHBIX CPEJICTB, B
TOM 4YHCJIE€ OTEYECTBEHHOTO IPOM3BOJICTBA,
HPH PEIICHUH 3a/1a4 TpodecCHOHATBHOM
JIeATENbHOCTU

OIIK-2.VY.1 ymeTb 1eMOHCTPHPOBATH
HMOHUMAaHHE NPHHIHUIIOB COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH 1




MPOM3BOJCTBA, U
HCIIONB30BaTh UX TIPH
PpelIeHH 32184
npodeccHoHaIbHON
JIeSITeNIbHOCTH

HPOTPaMMHBIX CPEZICTB, B TOM 4HCTIE
OTEYECTBEHHOT'O IPOU3BOJCTBA, H
HCIOIb30BaTh UX IPU PEIICHNH 3334
npodeccHoHaNnbHON AesATeTbHOCTH
OIIK-2.B.1 uMeTh HaBBIKU IPUMEHEHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTU ¥ IIPOTPaMMHBIX CPEJCTB, B
TOM YHCJIE OTEYECTBEHHOI'O IIPOU3BOJICTBA,
IPH PEIICHUH 3aa4 PodhecCHOHATBHOM
JeATeIbHOCTU

OIIK-7 Cniocoben
OCYILECTBIIATH BEIOOP
w1athopM u

OIIK-7.3.1 3HaTh OCHOBHBIC ITAT(OPMEL,
TEXHOJIOTUU U MHCTPYMCHTAJIbHBIC
MPOrpaMMHO-aMapaTHbIe CPEACTBA IS
peanu3anuy HHPOPMAOHHBIX CUCTEM,
BKJIIOYAst HHTEIICKTYalIbHbIE
HH()OPMAIHOHHbIE CHCTEMBI

OIIK-7.Y.1 ymMeTb OCYILECTBISTH BEIOOP
1aThOPM U HHCTPYMEHTAIbHBIX
IIPOrPaMMHO-AIIaPaTHBIX CPEJCTB IS

—  «BpluncnurenbHas MaTeMaTukKay,
- ((,HI/ICKPCTHHSI MaTE€MaTHUKay,
- ((I/IH(bOpMaI_II/IOHHLIC TEXHOJIOTHI)).

3HaHMA, TOJYYCHHBIE IPU H3y4YCHUM MaTepHaja JaHHOW NUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATENIPHOE 3HA4Y€HHE, TaK U MOTYT HMCIOIb30BATHCS MPHU U3YYEHUM APYTUX TUCLUIIIMH,
IIPOXOXKICHUH NTPOM3BOACTBEHHOM MIPEAIUIIIIOMHON IPaKTUKy, HanmcaHnu BKP.

3. OOBEM U TPyIOEMKOCTh TUCIUTLIHHBI
Jlannbie 00 o0memM o0beMe TUCLUILIMHBI, TPYAOEMKOCTH OTHCIbHBIX BHIOB y4eOHOM
paboThI MO AUCUMILTHHE (M pacpeaeieHre 3TO!H TPYAOSMKOCTH 110 CEMECTpaM) MPEe/CTaBICHbI B
Tadure 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JUCLHUIIIIHHBI

WHCTPYMEHTAJIBHBIX
O6enpodeccrHoHabHbIC DOIDAMMHO peanu3aniy HHGOPMAIIMOHHBIX CUCTEM,
KOMIICTCHIIHH porp MPUMEHSTh COBPEMEHHbBIE TEXHOJIOTHH
amnmapaTHbIX CPECTB
peanu3aniy HHQOPMAIIMOHHBIX CUCTEM,
JUTS peastu3anui
BKJIFOYasi HHTEJJICKTYaIbHbIC
HH(OPMAIMOHHBIX
HUH(POPMALMOHHBIC CHCTEMBI
CHCTEM
OIIK-7.B.1 uMeTh HABBIKH BIaJCHUS
TEXHOJIOTUSIMUA M HHCTPYMEHTAIbHBIMU
MPOrpaMMHO-aIINapaTHBIMU CPEICTBAMU
JUISL pealti3aliii HHYOPMAMOHHBIX
CHCTEM, BKJIFOYAasi HHTEIUICKTyaJIbHbIC
MH(POPMAIIMOHHBIC CHCTEMBI
T1K-6.3.3 3HaTH METO/IBI
HMHTEJUICKTYaIbHOTO aHaJIn3a JaHHBIX
[IK-6 Criocoden TIK-6.Y.1 ymeTh NIpOBOANTH aHATIH3
MIPOBONTH OOJIBIINX NAHHBIX; OCYLIECTBIISAT
AHATMTHYECKOE MHTErPaLHIo U Mpeodpa3oBaHie JaHHBIX B
HCCIIE0BAHUE C X0/ie paboT 10 aHaIU3y OOJBIINX JaHHBIX,
IIPUMEHEHUEM B TOM YHCJIE C IPUMEHCHAEM METOJIOB
TIpodeccronasnbHbie TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUICKTa
KOMIIETCHIIUH OO0JIBIIMX JAHHBIX, I1K-6.Y .3 ymeTsb pemath 3a1auu

0a3upyIONIIXCS B
TOM YHCIIe Ha
METOIax
HCKYCCTBEHHOTO
HHTEJUICKTa

Kiaccu(pHKaIKK, KIacTepU3aLiHy,
perpeccuu, NpOrHO3UPOBAHMUS, CHIKCHUS
Pa3sMEpPHOCTH U PaHXHUPOBAHUS JaHHBIX
T1K-6.B.3 Bi1ajieTh OIBITOM HCITOJIb30BAHHMS
aHayn3a OOJIBIINX JAHHBIX, B TOM YHCIIE C
TIPUMEHEHHEM METO/I0B HCKYCCTBEHHOTO
HHTEIIEKTa

. TpynoemMKocTb O cemecTpam
Bup yueGHOI paboThI Bcero NoO Nol0
1 2 3 4
Obwan mpyooemkocms OUCHUUNIUHDL, 5/ 180 272 3/108
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020mMo6Ku 4 2 2
Ayoumopnyie 3anamus, BCEro 4ac. 24 12 12
B TOM UHCIIE:
nexuuu (JI), (qac) 8 4 4
IpakTH4eckue/ceMunapckue 3ansarus  (I13), ] 4 4
(uac)
naboparopasie padots! (JIP), (dac) 8 4 4
KypcoBoii npoexkT (pabota) (KII, KP), (1ac)
9K3aMeH, (Jac) 9 9
Camocmoamenvhasa paboma, Bcero (dac) 147 60 87
Buo npomesicymounoii ammecmayuu: 3ader, | 3ader, DK3.
3auer
nudd. 3auer, 3Kk3aMeH DK3.

4. ConepraHue TUCIUILITHHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCLUIUIMHBI 10 pa3fesiaM U BUAaM 3aHATHH.
Paznensl, TeMbI ANCHUIUIMHEI U X TPYJOEMKOCTB IIPUBECHBI B TabnuIe 3.

Ta6nnua 3-— Pa3z{em>1, TCMbI JUCHUITIINHBI, UX TPYAOCMKOCThH

Jlexm

Paznenbl, TeMbl UCIUTUINHBI
1 5 ANCIT (uac)

(gac) (gac) (gac) (gac)

3 (C3)] 7P ‘ KII | CPC

Cemectp 9

JucuunianHa MoxeT 6a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00Y4arOMIUMHUCS

2. Mecto aucuumiauHsl B cTpykType OI1

IPpU U3YYCHUU CICAYIOIINX OUCHUILINH:
— «Maremarudeckast JIOTUKa 1 TCOpHs aAJIrTOPUTMOBY,
- « TeOpH}I BepOﬂTHOCTCﬁ 1 MaTeMaTU4YCCKas CTaTUCTHKA,

Paszgen 1. OcHOBHBIE TOHATHS
MHTEJUIEKTYaJIbHBIX HH(POPMALMOHHBIX
TEXHOJIOT U

Tema 1.1. BBeeHnue B TEOpHIO HHTEIIEKTYaTbHBIX
CHCTEM. 2 2 20
Tema 1.2. TunoBbIe 3a1a4M 111 UCIOJIb30BAHMS
UUT

Tema 1.3. IIpoGiemHas 0651aCTh HCKYCCTBEHHOTO
MHTEJUICKTA.




Pazznen 2. MeToapl M aTOPUTMBI MAIIMHHOTO
o0yuenus
Tema 2.1. AITOPUTMBI METPHYECKOW OJIM30CTH U
OLICHUBAHMS CXO/JICTBA OOBEKTOB.
Tema 2.2. MeTpuKH B 33ja4ax MAIIUHHOIO P P 4 40
00yueHus1.
Tema 2.3. MeTOoABI «I€PEBbS PEIICHUI».
Tema 2.4. IcKyCcCTBEHHBIE HEHPOHHBIE CETH U
TEXHOJIOTHH.
Tema 2.5. AucamOieBbie METOIBI.
Hroro B cemectp 4 4 4 60
Cemectp 10
Pazzen 3. OCOOEHHOCTH MH)XEHEPHU
MHTEJUIEKTYaJIbHBIX MH(GOPMALIMOHHBIX CUCTEM 2 2 27
Tema 3.1. Pazpaborka MHC.
Tema 3.2. MeTo1bl HHKEHEPUH 3HAHUI
Pazpnen 4. MHCTpyMeHTapuil IPUMEHEHHUS] METOJIOB
nn
Tema 4.1. O0630p A3BIKOB IPOrpaMMHPOBAHHSA P P 4 60
(Python, R)
Tema 4.2. O030p aHAJMTHYECKHUX MAKETOB
HMHTEJIEKTYaJIbHOIO aHAJIN3a JaHHbIX.
HUroro B cemectpe| 4 4 4 87
Hroro 8 8 8 0 147

HpaKTI/I‘-IeCKaJI IIOArOTOBKa  3aK/JIO4YacTCst B HCIIOCPECACTBEHHOM  BBIIIOJHCHUU

00y4JaroIuMHCS

ONPEACIICHHBIX

TPyIOBbIX  (DyHKLMIA,  CBsI3aHHBIX €  Oym;ymiei

npoecCHOHANBHOH AESTENBHOCTBIO.

4.2. Cogep:kaHue pa3qesoB U TEM JICKLIMOHHBIX 3aHITUH.
CopnepxaHue pa3aeioB U TeM JICKINOHHbIX 3aHATHH IPUBEACHO B TabimIe 4.

Tabnuua 4 — ConeprxaHue pa3aesioB U TEM JICKIHOHHOTO IIUKJIa

JIMHEHHOU perpeccuu.

22 Merpuku B 3ajadaX MaIIMHHOTO 0O0ydeHus. OmmOku
kinaccudukanuu (Matpuia oumobok). MeTpuk accuracy, precision,
recall, F-mepa u zip.

2.3 Metonsl «uepeBbst perieHuit». [Ipomecc KOHCTPYyHpPOBAHUSL
JilepeBa pelIeHHil: KPUTEPUH PAacCIeIUIeHUs], COKpallleHHe aepeBa
UM orcedcHHe BeTBed. CpaBHUTENBHEIH 0030p alTOPHUTMOB
CART, C4.5,1D3 u np.

Paznen 3. OcobenHoctn 3.1 Paszpaborka MMC. XXuzHeHHsli uki1. OTtansl pa3paboTk,
HHKEHEPUH (hopmanuzanus, peanu3zanus, TECTUPOBAHHUE, OIIBITHAS
MHTEJIEKTYaIbHBIX SKCILTyaTalus.

3.2 Meronsl UHKEHEpUM 3HAHUH. Y4YaCTHHKH IIpolecca

UH(OPMALIMOHHBIX CUCTEM

pa3paboTKU: 3KCHEPThI, WH)KEHEPHI
MOJIb30BATEIH.
3.3 HckyccTBeHHbIE HEHpPOHHBIE CETH U TEXHOJIOTHH. Mojenb
HCKYCCTBEHHOTO
HEHPOHHBIX CeTel.
3.4 AucambneBsie metonpl. Metox byctunra. Meron barrusnra.

HEWpoHa.

Ioporoseie

110 3HAHUAM,

GbyHKIMH.

Monenn

Pasnen 4. UnctpymeHnTapuii
npuMeHeHus Metoos M1

4.2  0O630p
AHAJIM3a JAHHBIX.

4.1 O630p s136IKOB porpamMmmupoBanus Python, R.
QHANIMTUYECCKUX IaKCTOB

HUHTCIJICKTYaJIbHOT'O

4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS
TeMBI IPaKTHYECKUX 3aHATUH U UX TPYAOCMKOCTb IIPUBEICHBI B TabIHIe 5.

Tabnuua 5 — [IpakTudecKue 3aHATHs U UX TPYIOEMKOCTh

Howmep pasnena

Hazpanue u COZICPIKAHUC Pa3CJIOB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. OcHOBHbIE 1.1 BBeneHue B TEOPHIO MHTEIUIEKTYallbHBIX  CHCTEM.
TIOHATHUSL MHTEJUIEKTYaIbHBIX MCKyCCTBeHHLIfI HUHTCIICKT, HUHTCJJICKTYaJIbHast CUCTEMa,
MH(bOPMALHOHHEIX KOTHHUTOJIOT. fuIOHﬂTI/Ie, TEPMHHBI u ompeeleHts
O —— MHTEIUIEKTY/IbHON CHCTEMBI M TEXHOJNOTHH, OCHOBHBIC CBOHCTBA.
OCHOBHbIC HAmpaBJICHHsI MCCIIEOBAHHH B OOJACTH MCKYCCTBEHHOIO
UHTEIUIeKTa (MalllMHHOE OOYy4YeHHe, aHallM3 [aHHBIX, ECTECTBEHHO-
s13bIKOBast 00paboTKa U J1p.).
1.2 Tunoseie 3amaunm st ucnoias3oBanus WUT. 3amaunm
KIaccu(pUKAINK, KIACTEPU3aALUH, PETPECCUH H T.A.
1.3 TlpobnemHast 00JacTh HMCKYyCCTBEHHOTO HMHTEIUICKTA.
IIpencraBnenue 3HaHuil. MaHunmynupoBaHue 3HaHUSAMH. basbl
JIaHHBIX 1 0a3bl 3HAHUM.
Pazgen 2. Merogel u 2.1 AnropuTMBI METPHUYECKOH KIIACCU(UKAIMH U OLCHHBAHUSL
AJITOPUTMBI MalIMHHOTO | CX0ncTBa 00BekToB. IloHATHE mpeneneHTa, BHIOOPKH (TECTOBOM,
06yueHIs obyuatomieit). Mertox k Ommkaitmmx coceneit, baiiecoBckuit

knaccudpukarop u ap. CHIDKCHHs Pa3MEPHOCTH M PAHKHPOBAHHS
nanHbiX. Knacrepuszaumsi nanneix metogoM K-means. Mertox

Ne o ®Dopmebl npakTHueckux | TpyaoeMKocTsb, Ne pasniena
e TeMbl IpaKkTHYECKNUX 3aHATHH U (aac) JIVICIIVTT
JIMHBI
Cemectp 9
1. | Boibop 1 060cHOBaHME KlIacca U | TPYIIIOBbIE IHCKYCCUH, 1 1,3

3aJ1a4 MHTEJUIEKTYaIbHbIX peuieHue
TEXHOJIOT Ui CUTYalMOHHBIX 3a]a4
ITouck npuknagHOro
npumenenus UCT,
(bopManu3anys npeIMeTHON
obnactu

2. | VaTepnonsuus, SKCTPanosusl. | TPYNIOBbIE JUCKYCCHH, 1 2
ITocTpoeHue nporHo3HbIX ponesast urpa
MoJenei 1o MeToay JIMHEHHOH
perpeccum.

3. | MeToabl «1epeBbsl PELICHUI. TPYNIIOBBIE IUCKYCCUH, 2 2
MuTennexryanbHbIi aHATU3 poneBas urpa
TaOJIUYHBIX JAHHBIX.
Knactepuszauus u
KIaccH(HUKaIIS.
dopmupoBaHue 0a3bl 3HAHUN Ha
OCHOBE JIOTUKH IPEMKATOB
(JlormyecKux MpaBmII) 10
pe3ysbTaTaM CTaTHCTHYECKUX
JIAHHBIX, XapaKTePU3YIOIIUX

KOHCYHBIC




| npeamernbie obmacTy. |

KontpousbHbie padboTsl 3a0unnkoB (KP3) 40 20 20
IToaroroBka K MpoOMEKyTOUHOM 47 20 27
arrecraryu (ITA)

Bcero: 147 60 87

5. IlepedeHb y4eOHO-METOANYECCKOTO 00ECIICUECHHUS

JUTS CAMOCTOSITEIbHON paboThI 00yYaIOIUXCsl IO TUCIUILTHHE (MOIYIIIO)

YuyeOHO-METOIMYECKHE MaTepuaibl IJIsl CaMOCTOATENbHON paboThl 00y4aloIIMXCsl YKa3aHbI B

mi. 7-11.

6. IlepedeHb MeYaTHBIX U ANEKTPOHHBIX YYEOHBIX U3IaHUI
[lepedeHs neyaTHBIX M AEKTPOHHBIX YUCOHBIX U3/IaHUI NIPUBEACH B Tabuuie 8.

Tabauua 8— IlepeueHb EYaTHBIX U JIEKTPOHHBIX YUeOHbIX H31aHUIT

Mudp/
URL agpec

Bubnuorpaduyeckas ccpuika

Komuects
o
9K3EMILLIPO
BB
OHOIOTEKE
(kpome
IEKTPOHH
BIX
SK3EMILBIPO

B)

Cemectp 10
4. | [IpuMeHeHH HEMPOHHBIX CETEH. | TPYNIOBHIE TUCKYCCHUH, 2 2,3
HelipoHHbIE CETH U TEXHOJIOTHH. poreBas urpa
PacniozHaBanue 0ObEKTOB.
HacTtpoiika xapakTepucTuk u
00yueHHe HEHPOHHBIX ceTeil.
5. | OCHOBBI IPUMEHEHUS SI3BIKOB IPYIIOBBIE AUCKYCCHH, 2 4
nporpammupoBanust Python, R B perienue
obnactu NU. CUTYAIIMOHHBIX 3aJ1a4
Bcero 8
4.4. JlabopaTopHbIE 3aHSATH
Tembl 7a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IIPUBEIICHBI B TA0IHIIE 6.
Tabauna 6 — JlabopaTopHbIe 3aHIATHS U UX TPYAOEMKOCTh
W3 Hux Ne
Ne HaumMeHoBaHue 1a00paTOpHBIX paboT TpynoemKocTs, | MpakTHuCCKOl | pasaena
n/n (gac) MOATOTOBKH, | JAMCLUI
(gac) JIMHBI
Cemectp 9
1 | Omucanue npeaMeTHoit obnacty, 2 1
IUIAHUPOBAHHUE SKCIIEPUMEHTOB
(knmacrepuzanusi, KiaccupuKaius,
rapameTpu3anus)
2 | JluneiiHas perpeccust 1 2
3 | HepeBbst pemieHUH 1 2
Cemectp 10
4 | HeiipoHHsle cetn 2 3
5 | OcHoBsl npuMenenust PYTHON B M 2 4
Bcero 8

4.5. KypcoBoe mpoeKTHpoBaHuUe/ BHIIOIHEHHE KYpPCOBOU pabOTEI

Y4yeOHBIM IUIAHOM HE IPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroIInuXCst
Buzpl camocTosTeNnbHOM pabOThI U €€ TPYJ0EMKOCTh IPUBEICHBI B TA0IHIE 7.

Tabnuua 7 — Buasl caMoCcTosITeNnbHON paboThl U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 9, | Cemectp 10,
Bun camocTosiTenbHON padoTh
yac yac yac
1 2 3 4
W3yueHne TeOpeTHIECKOro MaTepuana 60 20 40

nmucuumnasl (TO)

Kypcosoe npoextuposanue (KI1, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Bsinonaenue pedepara (P)

IlonroroBka K TeKymeMy KOHTPOJIO
ycneBaemoctH (TKY)

Jomamsee 3aganue ([13)

https://urait.ru/bcode/537001

BeccmeprHblii, n. A.
VHTeseKkTyanbHble CHCTEMBI © yIeOHUK
u MPaKTHKYM ISt BY30B /

WU. A. beccmeptnsliii, A. b. Hyrymanosa,

A. B. IlnatoHoB. — Mockaa :
W3narenbcTBO IOpaitr, 2024. —
243 c.— (Beicmee o6pasoBaHue). —

ISBN 978-5-534-01042-8. — Tekcr :

anekTpoHHbIt  //  OOpa3oBartenbHas
miarpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/537001 (mata
obpamenus:  20.06.2024).. - DOBC
IOpaiit

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

I'acanoB Obsp DabaapoBu.
WuTennexryanbHble CUCTEMBI. Teopust
XpaHEHHs M NOUCKa HHGOpMAIHH
VyeOHuk / I'acanoB Dibsp DnbaapoBud,
KynpsBues Banepuit bopucosud ;
I'acanoB 3. 3., Kynpssues B. b. - 2-e
W3], UCIp. U J0I. - MockBa :
WznatensctBo FOpaiit, 2019. - 271. -
(bakanaBp u MarucTp. AKajeMHUUECKuUii
Kypc). - Internet access. - 978-5-534-
08684-3. - URL:
https://www.urait.ru/bcode/437023. -
OBC HOpaiit

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

AmnppeitunkoB A. B.
WHTennekryanbHble HHPOpPMAIMOHHbBIE




CHCTEMBI U METOJIbI HCKYCCTBEHHOTO
HHTEJUIeKTa : y4eOHuK / A.B.
AnppeiturkoB, O.H. AnnpeitunkoBa. —
Mocksa : UTHOPA-M, 2024. — 530 c.
Jlomn. Marepuasl [DneKTpOHHbIH
pecypc]. — (Bricuiee obpazoBanue:
Maructpatypa). — DOI
10.12737/1009595. - ISBN 978-5-16-
014883-0. - TekcT : 27eKTPOHHBIH. -
URL:
https://znanium.ru/catalog/product/2132
501 (nara obparuenus: 26.06.2024) -

Tabmuna 10— [lepeyeHs nporpaMMHOTO OOeCTICYeHHS

Ne i/ HaumenoBanue

He npeaycmotpeno

8.2. Ilepeuenn MH()OPMaINOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBICHHN 00Pa30BaTENLHOrO MPOIIeCcca M0 JUCIUITHHE

Ilepedenp wuCHONB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabune 11.

Tabmuna 11— IlepedeHs HHPOPMALIOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npeaycmotpeno

OBC Znanium
https://znanium.com/catalog/product/19 | JImmanosckas, O. B. OcHOBBI
60910 MAIIHHOTO 00yYeHusl : yueOHoe

nocobue / O. B. Jlumanosckas, T. U.
Andepbea ; MMH-BO HaYKH U BBICII.
obpazoBanust PO. - EkatepunOypr :
H3n-Bo Ypansckoro yH-Ta, 2020. - 88 c.
- ISBN 978-5-7996-3015-7. - Tekcr :
a1ekTpoHHbId. - URL:
https://znanium.com/catalog/product/19
60910 (nata obpaienus: 26.06.2024). —
3bC Znanium

9. MatepuanbHo-TexHIYEeCKas Oa3a
CocraB  MaTepUalIbHO-TEXHHYECKOW 0a3bl, HEOOXOMUMOW sl  OCYLICCTBICHHS
00pa3oBaTeIbHOTO Npolecca 1Mo AUCLHUIUINHE, PECTaBlIeH B Tabmuuel2.

Tabnuia 12 — CocraB MaTepualibHO-TEXHHYECKOH 0a3bl

Ne HaumenoBanue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHaIbHO-TEXHIMYECKOH 0a3bl (1pr HEOOXOIMMOCTH)

1 MynbTuMeanitHas JICKIIMOHHAS ayAUTOPUS

7. IlepedeHb NIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTr «IHTepHeT»
IMepeuens NEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(OPMALUOHHO-
TEJICKOMMYHHUKAIMOHHOH cetn «MHTepHeT», HEOOXOIUMBIX JUIS OCBOCHUS JHCILHIIAHBI
npuBeieH B Tabuuie 9.

Tabmuua 9 — IlepeyeHb SMIEKTPOHHBIX 00Pa30BATENBHBIX PECYpPCOB MH(POPMALOHHO-
TEJIeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»

2 | KomnbloTepHslit K1ace

10. Ouenounsle cpeacTBa 711 MPOBEACHUS IPOMEKYTOUHOH aTTeCTalli
10.1. CoctaB OLEHOYHBIX CPEACTBAIA IPOBEICHHUS IPOMEXKYTOYHOH aTTeCTalluH
00y4aroUmxcs M0 JUCHUIIIMHE PUBeIeH B Tadmuie 13.
Tabnuia 13 — CoctaB OLICHOYHBIX CPEJICTB ISl TPOBECHUS IPOMEKYTOUHOH aTTeCTalliu

Buz npoMexyTo4HOil aTTecTaluu ITepeueHb OLIEHOUHBIX CPEACTB

Dx3ameH Cnucok BOIPOCOB K dK3aMEHY;
DK3aMCHAIIMOHHBIC OUJICTHI;
3amauu;

Tectsl.

URL agpec HanmenoBanue
http://www.kdnuggets.com/ Data-mining. Mex/tyHapoHblii poh)ecCHOHAIbHBII CalT,
MOCBSAIIEHHBIH TPOOIEMaTHKE HHTEIUICKTYaIbHOTO aHAIN3a
JIAHHBIX.
http://www.machinelearning.ru MachineLearning.ru. [IpodeccronanbHblii

nH()OPMaLMOHHO-aHATUTHYECKUIT pecypc, MOCBSIIEHHbIIH
MalIMHHOMY 00y4€HHUI0, PaClIO3HABAHUIO 00Pa30B U
HMHTEJUIeKTyabHOMY aHanu3y nanubix. URL:
http://www.machinelearning.ru

3auer Cnucox BOIPOCOB;
Tecrsr;
Banaun.

https://machinelearningmastery.ru | MachineLearningMastery. IIpodeccronanbabIi
MH(POPMAIMOHHO-aHATUTUYECKHI PECypC, MOCBSICHHBIN
MAIIHHHOMY O0YYEHHIO, IMPOBLIM PELIEHHSM, HHCTPYMEHTApHIO.
URL: https://machinelearningmastery.ru

10.2. B kadecTBe KpHUTEpPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIETeHINI 00yuaromuMucs NpUMeHsieTcsl 5-0ajulbHasl 1IKana OLEHKM C(hOPMUPOBAHHOCTH
KOMIIETCHIMI, KOTOpasi mpuBeAeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HCIOIb30BATHCS
100-6annpHas  mKana  MOJYJIbHO-DEMTHHIOBOH  CHCTEMBI ~ YHUBEPCUTETa,  IpaBUia
UCIIOJIb30BaHMs KOTOPOi, YCTAHOBJICHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu oreHKH ypoBHs c()OPMUPOBAHHOCTH KOMIIETEHITHI

http://colab.research.google.com | Jlaboparopus Google 1o u3y4eHHI0 METOJOB MAllIMHHOTO
00y4eHust

OHCHKa KOMIICTCHIIU

XapakrepucTrKa c(hOpMUPOBAHHBIX KOMIICTCHIIA

S-OayuTbHas IIKaIa

8. TlepedeHb MHGOPMALTMOHHBIX TEXHOIOTHI
8.1. Ilepeyenr nporpaMMHOTO oOecreueH s, HCIOJIB3yEMOr0 IPH OCYLICCTBICHUU
00pa3oBaTeIbLHOTO Ipoliecca M0 AUCIHILINHE.
[epeueHp KCIOIB3YEMOTr0 IPOrpaMMHOTo obecrieueHus npescrabiieH B Taduue 10.




Or1eHKa KOMIETEHINA

5-OayuTbHas IIKasa

XapakTepucTHKa cpOPMUPOBAHHBIX KOMIIETEHLUH

— obyuatronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ HPOTPaMMHBIH
MaTepHa;

— YBEPEHHO, JIOTUYHO, [IOCIIEIOBATEIBHO M TPAMOTHO €TI0 HU3JI1aracT;

— ONUpAsCh HA 3HAHUS OCHOBHOW M JIOTIONHHUTENIBHOW JIUTEpPATYpBI,

«OTIIHYHO» ™
GAITCHOY TECHO NPHBA3BIBACT YCBOCHHBIC HAYUHBIE MOJIOKEHHS C MPAKTHYECKOH
JeATEIbHOCTBIO HAIIPABIICHNUS;
— yMeJI0 000CHOBBIBACT M aprYMEHTUPYET BBIIIBUI'a€MbIE UM HJICH;
— JleNiaeT BBIBOJIBI M 0000IIEeHHS;
— cBOOOJIHO BJIaJICeT CHCTEMOi ClielnaaIn3UpOBAHHbIX HOHSATHI.
— o0Oyyaronuiics TBEpAO yCBOWI IPOrPaMMHBII MaTepHal, rpaMOTHO U
[0 CYyLIECTBY U3JaraeT ero, ONMpascb Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
XODOIIOY — He JIOIyCKAeT CYIECTBEHHBIX HETOUHOCTEH;
P — YBSA3BIBACT YCBOCHHBIE 3HAHUS C HPAKTHYECKOH AESITENbHOCTHIO
(«GAUTEHO» .
HaIpaBJICHUs;
— apryMEHTHPYET Hay4YHbIe TTOJI0XKCHUS;
— JIeTIaeT BBIBOJIBI M 0000IICHHST;
— BIIAJICET CUCTEMOH CIICLMAM3UPOBAHHBIX MOHSITHH.
— obyuaronuiicsi yCBOMJI TOJIKO OCHOBHOHM MpOrpaMMHbIII MaTepuar,
[0 CYLIECTBY H3JIaraet €ro, OMMpasch Ha 3HAHHUS TOJBKO OCHOBHOM
JIMTEPATYPHI;
— JIOMYyCKAeT HEeCYIIECTBEHHbIC OLIMOKN M HETOYHOCTH;
«YJIOBIIETBOPHUTEIBHO» .
— UCTIBITBIBACT 3aTPYIHEHHs B MNPAKTHYECKOM INPUMEHEHHH 3HAHWM
«3AUTCHO»
HaIpaBJICHUs;
— c11a00 apryMEHTUpYeT Hay4HbIE HOJIOKEHUSL;
— 3aTpyaHseTcs B GOPMYIHPOBAHUH BBIBOJOB M 0000IICHHUI;
— YaCTHUYHO BJIAJICET CUCTEMOH CIICLMAIM3UPOBAHHbIX TOHSITHH.
— oOyuaronuiics He YCBOMJ 3HAYMTEJBbHOH YacTH MPOTrpaMMHOTO
Marepuana;
— IOIlyCKaeT  CYLICCTBEHHbIE  OMMOKA M  HETOYHOCTH  IIpU
«HEY/IOBJICTBOPHUTEIILHO .
paccMoTpeHuH npobiieM B KOHKPETHOM HalpaBJIeHHH;
«HE 3a4TCHO»

— HCOBITHIBACT TPYIHOCTH B MPAKTHYIECKOM IPUMCHCHHHN 3HAHMII;
— HE MOXXET apryMEHTHPOBATh Hay4HbIC TOIOXKCHHS;
— He (OPMYIIHPYET BHIBOJOB M 000OIICHHH.

10.3. TumnoBsle KOHTPOJIbHBIE 3aJaHUS WIIK HHbIE MaTepHaIbl.
Bomnpocs! (3aaaun) 1u1s 9K3aMeHa Mpe/cTaBieHsl B Tadmuie 15.
Tabmuua 15 — Bonpocs! (3anaun) Ui 5K3aMeHa

10. Mogenp nepuenTpoHa, pyHKIUH aKTHBALHH. [IK-6.Y.1
11. Monenu HeHpOHHBIX ceTel T1IK-6.V.1
12. MeTo/1bI U3BJICYEHHS 3HAHUH KOTHUTOJIOIOM VYK-2.V.3
MHcTpyMeHTabHBIC CPE/ICTBA U SI3bIKU Pa3pabOTKU VK-2.B.3
13.
HMHTEJJICKTYalbHBIX CUCTEM OIIK-2.Y.1
Oco0EeHHOCTH MH)KEHEPHH MHTEIUIEKTYalIbHBIX HH(POPMAIIHOHHBIX OIIK-2.3.1
14.
CUCTEM I1K-6.B.1
15. Onucanue npeameTHoi obnactu. [Tonstue Bei6opkH, Buasl. [Ipumep. YR2.¥.1
’ OIIK-1.B.1
16. Amncam6uieBble MeToIbI 00yuenus. [lpumep. OIIK-1.B.1
17. Hopmanuzauus u ounctka qasbix. [Ipumep. IIK-6.B.3
18, IIpuseaute npumepst 6udarorek PY THON 1o pabote ¢ MalInHHBIM K-6.B.3
o0y4yeHueMm
Bomnpocs! (3agaun) ps 3auera / aud¢. 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabauna 16 — Bonpocs! (3amaun) st 3auera / mud¢. 3auera
Kon
Ne i/ Iepeyens BonpocoB (3aau) 1uist 3aueta / nud¢. 3auera HEHJKATODS
1. IIpeameTHbIie 00aCTH U MPAKTUKH MPUMEHEHHUS] METO/I0B YK-2.V.1
MAIIMHHOT0-00y4YeHUs.
2. Tunossle 3anaun a1 ucnoab3osanust MUT. TIpumepsr. YK-2.¥.3
3. IIpuMeps! METOJOB MALIMHHOTO O0YyUYeHHs JUls perieHus THoBbix | YK-2.B.2
3aj1au.
4. IIpobiemHas 061acTh HCKYCCTBEHHOTO HHTEIUIEKTa. [IpuMepsl. OIIK-1.B.1
5. ITudpossie uacTpymMeHTs MH. OIIK-2.3.1
6. Iudpossie rexnosoruu MH. IIpumepsl. OIIK-2.Y.1
7. Mertoauka MOAEIMPOBaHHSA METOJOB MALIMHHOTO OOY4YEHUs B OIIK-2.B.1
uHcTpyMeHTapuu VN.
8. MeTpuKkH OIEHKH ¥ HHTEPIPETAIN MOAEIEH MalllHHHOTO TIK-6.B.3
00y4eHHst
9. Meto1pl METPUUECKOH KIacCHU(PUKAIIMK 1 OLICHUBAHHUS CXO/ICTBA T1K-6.3.3
00BEKTOB
10. MeTtos! «aepeBbs pemieHuin». [Ipumep. [IK-6.Y.2
11. Mertobl perieHns 3a1a4 KiacCupUKaIim, KlacTepU3aln, T1IK-6.Y.3

perpeccuu Ha IpuMepax.

Ilepedyenp TeM Uil KypcOBOTO IPOCKTUPOBAHHS/BBIMOIHEHHS KYypCOBOil paboThI
npejcTaBieHsl B Tabmuie 17.
Tabauua 17 — IlepeyeHb TeM [isl KypcOBOTO POSKTUPOBAHNS/BBIIOJIHEHHS] KYPCOBO#H paboThI

No /i [puMepHBIii TepedeHb TeM I KypCOBOTO HPOSKTHPOBAHHUS/BBIIOIHEHUS
B KypCOBO#i paboThI
YueOHBIM IIAHOM HE IPEIYCMOTPEHO
Bompocsl st TPOBEACHHS MPOMEKYTOYHOW AaTTECTAlMM B BHAC TECTHPOBAHUS

npezcTaBieHsl B Tabmuie 18.

Tabauna 18

— ITpumepHBIii nepedeHs BOMPOCOB AJIsl TECTOB

Ne n/nm Iepeuens Bonpocos (3ana4) AJ1s1 SK3aMeHa Koz
MHJMKaTOpa
1 IloHsATHE, TEPMHHBI ¥ ONIPE/ECTECHU HHTEINIEKTYaIbHON CUCTEMBI U OIIK-2.B.1
) TEXHOJIOTHH I1K-6.3.1
. VK-2.V.3
2. Hamnpasnenus uccieoBaHUN HCKYCCTBEHHOI'O UHTEIIEKTa K-6.3.1
3 Mertonp! MeTpudeckoil knaccuukanuu. IIpencrassre MK-6.Y.1
MaTeMaTH4eCKOe OIUCAHHUE.
4. AnropuryM k 6mmxaiimux cocenei. HanummTe airopurm. IK-6.V.1
5. CHIDKEHHS pa3MEPHOCTH M paHXKUpOBaHUsl JaHHbIX. [Ipumep. I1K-6.Y.1
6. MeTtpukH B 3a1a4ax MaIHI/IHHOI‘OWO6yIIeHI/I$L IpuBenutre npumep MK-6.Y.1
pacuéra.
7. AunroputM Kiacrepusauuu k-cpenHux IK-6.V.1
8. AJNrOpUTMBI 1€PEBbEB PEILCHUI IK-6.V.1
9. Kputepuu paciuenseHus, cokpalieHue aepesa uim orceuenue Berseid | I1K-6.Y.1

Ne ni/mt

IIpumepHsIii nepeyeHb BOIPOCOB ISl TECTOB

Kon
HMHIUKA
TOpa




VYkaxute onpenenenue uckyccrsenHoro unremiexra u3 'OCT.
Buibepume ooun omsem:

1. KOMIUIEKC TEXHOJIOTUYECKUX PelIeHUH, KOTOPhIA UMUTUPYET
KOIHUTHBHBIE (DYHKLIUH Y€JIOBEKa, TAKUE KaK CaMOOOYyUEeHHUE, TOUCK
penieHuit 6e3 3apaHee 3aJaHHOTO aJITOPUTMa U JOCTHIKEHHIE HHCAlTa.

2. cucTema, KoTopasi criocoOHa BOCIPUHUMATH CBOIO Cpely U
MIPUHAMATH MEpPBI, YTOOBI MAKCHMH3UPOBATh LIAHCHI HA YCIEIIHOE
JIOCTHXKEHHUE CBOUX Lieneit

3. o0nacTh ucciaeq0BaHUil B 00J1aCTH KOMITBIOTEPHBIX HAYK, KOTOpast
pa3pabaTbIBaeT 1 U3ydaeT METOIbI U IPOrpaMMHOE 0OecIIeUeHuE,
MO3BOJIIIONIME MAllIMHAM BOCIIPMHUMATh OKPYXKAIOLILYIO Cpeny 1
UCIIONB30BaTh O0YUYCHNE U MHTEIUIEKT JUIsl BBIIIOJIHEHUS! ISHCTBUH,
KOTOpBIE MAKCUMAJIBHO YBEJIMYMBAIOT MX LIAHCHI HA IOCTHKEHHE
MMOCTAaBJIEHHBIX LIEJIEH

VK-1

npeoOpa3oBaHKUe JAHHBIX U HHTErpals AAHHBIX M3 Pa3HBIX
HCTOYHHKOB.

B. Ilonumanue qaHHBIX: cOOp M M3y4eHHE JAHHBIX I ONPEIENeHUs UX
CTPYKTYpBI, KAUeCTBA U COAEPIKAHMUSI.

C. OreHka: OI[EHKa TPOM3BOIUTEIFHOCTH MOJIENIH C HCIOIb30BaHNEM
CTAaTUCTUYECKUX TOKa3aTeseH.

D. MopgenupoBaHue: IOCTPOSHHUE IPOTHOZUPYIOIEH MOJEIH C
HCIIOJIb30BAaHHUEM aJITOPUTMOB MAIIMHHOTO O0y4YEHUS.

E. Pa3péprhiBaHMe: HHTErpalKs MOAETH B CYIIECTBYIOLINE CUCTEMBI.

IIpouumaiime mexcm u 3anuwiume paseepHymoiil 060CHOBAHHYI OMEEN.
JlaiiTe pa3BépHyTOE OMKMCAHKE MOHATHIO MALIMHHOE O0yUeHHE.

VK-1

VYkaxwure 3a7a4u, pemaemslie merogamu M.
Buibepume 00un unu Heckonvko omeemos:
1. Knaccudukanns
2. Kunactepusauus
3. Perpeccus
4. HWmuraums

VK-1

VYKaKUTe KaK Ha3bIBAIOTCS 3HAHUS O CMBICIIE 1 3HAYEHUU OIMCBIBAEMBIX
SIBICHUI 1 0OBEKTOB
Beibepume ooun omeem:

1. nexmapaTtuBHBIE

2. CceMaHTHYECKHe

3. mparmatuueckue

4. mpenMeTHbIE

OIIK-1

Ipouumaiime mexcm u ycmanosume coomeemcmeue. K kasicooi nosuyuu,
O0aHHOU 8 1e60M Cmonbye (MmepmMuHono2us), noodbepume cOOMEEMCMEYIOUYIO
no3uyuro 8 npasom cmonbye (onpedenexue).

3anauu pemaemslie Mmerogamu N

1. Knaccuduxanus A. ycTaHOBIIEHHE 3aKOHOMEPHOCTEH
MEX/y CBSI3aHHBIMHU BO BPEMEHHU
COOBITHAMH, T.¢. OOHAPYKCHUE
3aBUCUMOCTH, YTO €CJIM MPOU30MIET
co0ObITre X, TO CITyCTS 3aJaHHOE
BpeMsi Mpou30iiaet codbitue Y
2. Knacrepuszanust B. otHecenue 00bekTOB (HaOMOACHUIA,
COOBITHI) K OZIHOMY U3 3apaHee
M3BECTHBIX KJIACCOB
3. Perpeccus C. TpynmupoBKa 00bEKTOB
(HabroieHuit, COOBITHIT) HA OCHOBE
JTAaHHBIX (CBOWCTB), OMUCHIBAIOLINX
CYIIHOCTb 3THX OOBEKTOB.
4. Accormanus D. ycraHOBIEHHE 3aBUCUMOCTH
HETPEPBIBHBIX BBIXOJHBIX OT
BXOJIHBIX IEPEMEHHBIX
5. TlocnengoBareibHbIE E. BbIIBIEHHE 3aKOHOMEPHOCTEH
11abJIOHbBI MEXK/y CBSI3aHHBIMHU COOBITHSIMH.
IIpumepom Takoi 3aKOHOMEPHOCTH
CILY)KHUT TIPABUJIIO, yKa3bIBAIOLIEE,
4TO U3 cOOBITHA X cienyeT coObITHE
Y

VK-1

[Iepeuncanre Moaenu NpeACTaBICHUS 3HAHUN?
Bvibepume 00un unu HeCKoIbKO 0Meemog:

1. mpoayKUHMOHHBIE MOAEIH

2. CEMaHTHYECKHE CETH

3. CHHTaKCHYECKHE CETH

4. o¢peiimsbl

5. CTaTHCTUYECKUE MOJIEITH

OIIK-1

Hpo'-mmazime mexcm u ycmaHosume nociedosamenbHOCmb. 3anuwume
coomeemcmeyrouLyro NOCNe008aAMeNbHOCHIb 6yK‘6 cjeea Hanpaeo.
IlocnenoBarenbHOCTH 3TAINIOB aHAJIM3a TaHHBIX MeTogamu U

A. IlonroroBka MTaHHBIX: OYMCTKA JAHHBIX OT OMIMOOK U HCCOOTBCTCTBHﬁ,

VK-1

Ipouumaiime mexcm u ycmanogume coomsemcmeue. K xasxcooi nosuyuu,
O0aHHOU 8 1e6oM cmonbye (Memoo, aneopumm), noobepume
COOMBEMCmMBYIOUYIo NO3UYUIO 8 NPABOM CMobye (OmaudumensHoe,
npucywee anzopummy ceoicmao).

1. depeBo mpuHsTHS A. Jlexut cxodcmeo oObEKTOB.
pemenunii (DT) ANTOpUTM CIIOCOOCH BBIIIEIHUTH

cpenu BcexX HaOHoAeHHH Kilace

H3BECTHBIX 0OBEKTOB, HAaHOOJIEE

TIOX0HUX Ha HOBBIM HEU3BECTHBIN

panee 00bekT. Ha ocHOBe Kitacca

BBIHOCHTCSI PELICHHE KacaTeIbHO

HOBOTO O0OBEKTA.

2. Ilepuentpos, B. Cospaer k-rpynn u3 Habopa
HCKYCCTBEHHBIC 00BEKTOB TAKUM 00pa30M, 4TOObI
HEHPOHHBIE CETH WIEHBI IPYNITEl ObUIN Hanboee
(Perzeptron, ANN) onHopoxHbsiMu. OUH U3

pacnpocTpaHEHHBIX AITOPUTMOB

KJIACTEPHOT'O aHAJIM3a.

3. k-Ommxkaiimmx coceneit | C. BBIUMCISIIOT 4aCTOTHI KOMOMHAIIMM
(KNN) TIPOCTHIX JIOTHYECKUX COOBITHH B
noArpynnax aaHHeix. Ha ocHoBaHMK

aHaJIn3a BRIYUCICHHBIX YaCTOT

JIEJTACTCSI 3aKITIOYEHHUE O MMOJIE3HOCTH

TOW MM MHOM KOMOWHAIIMH JUIS

OIIK-1




YCTaQHOBJICHHS aCCOLMAIIH B
JIaHHBIX JUISl IPOLIECCOB
KJIacCU(pUKaLUK HIH

POTHO3MPOBAHUSL.
4. Meron k-cpenuunx (k- D. Hudopmanus, noctynaromias Ha
means) BXOJ] CYMMHPYETCSI C y4ETOM

BECOBBIX KOA()(HUIIHEHTOB CUTHAJIOB.
B3BemenHas cymMMa NOCTYHMBIIUX
CUTHAJIOB (TTOTEHINAN)
npeodpa3syercs ¢ HOMOILbIO
nepenaroyHor GpyHKIHK B
BBIXO/IHOM CHTHAJ

4. MeTonbl HH)XEHEpUH 3HaHUI COOTBETCTBYIOT pellaeMoii 3aaade
5. Pucku MuUHMMU3UPOBaHBI

Ipouumatime mexcm u ycmanogume nocyied08ameibHOCMb. 3anuuiume OIIK-1
COOMBEMCMEYIOUYI0 NOCIe008aMeIbHOCMb OYKE Clleéa Hanpaso.

Pacrionoxxute B aJrOpUTMHYECKON IOCIEIOBATEILHOCTH TMPUHIMIT
paboThI NEpLENTPOHA
A. Cymma nogaercst Ha (DyHKIHIO aKTHBALUH
B. ®ynkuums aktuBanuu GOPMHUPYET BBIXOAHOW CUTHAI
C. BxonHble TaHHBIC TOAAIOTCS HA KaXKABIH HEHPOH
D. IlpousBeneHus cyMMHUPYIOTCS
E. Bxonnble TaHHbIE yMHOXKAIOTCS HA COOTBETCTBYIOIIUE Beca

Onuwume 3nauumvle ocobennocmu npucywue cmpykmype ceépmounsvix | OIIK-1
UCKYCCMBEHHbIX HEUPOHHBIX cemel

Bribeprte U3 mHpemIoKEeHHBIX omnpeaeneHuid Hambosee xapakrepHoe | OITK-2
quist Data-mining
Buibepume ooun omeem:

1. cobuparenbHOE Ha3BaHHE, MCIOIb3yeMOE M 00O3HAuUEHUs
COBOKYITHOCTH METOJOB OOHAapyXKeHHs B [aHHBIX paHEE HEU3BECTHBIX,
HETPUBMANIBHBIX, MPAKTUUYECKU TMOJIE3HBIX M JOCTYMHBIX HMHTEpPMpeTaluu
3HAHUH, HEOOXOAMMBIX MJIS TNPUHATHS pPELICHHH B pa3IMuHbIX cdepax
YeJI0BEUECKOH eATENbHOCTH

2. Tpolecc U3BJICUCHUs NaHHBIX U3 (OOBIYHO HECTPYKTYPHUPOBAHHBIX
WM TJI0XO CTPYKTYPHUPOBAHHBIX) HCTOYHUKOB JAHHBIX B LICHTPAJIN30BAHHbBIC
MecTa M LEHTPaIM3alMi0 B OJHOM MeECTe [l XPAaHEHUS WM AajbHeWiien
00paboTku

3. coOupaTenbHOE Ha3BaHUE, HCHONIB3yeMOe Il 0003HAYEHUS
COBOKYIHOCTH METO/IOB, KOTOPHIC MO3BOJIAIOT AHAIU3UPOBATh MAacCUBBI
JTAaHHBIX U HAXOJWUTh B HUX 3aKOHOMEPHOCTH, IIPOBEPSITh TUIIOTE3bI X CTPOUTH
TIPOTHO3bI

4. pasmen  uHGOPMATHUKH, W3yYalOIIMH  MpoOIeMbl  aHalu3a,
00paboTKH U MpeICTaBICHHS JaHHBIX B IU(PPOBOIT hopme

Beibepure pemreHuss NPOEKTHUPOBINMKA HH(GOPMALMOHHBIX cucTeM, | OITK-2

KOTOpbI€ OH JIOJDKEH MPHHATH AJsl pa3padOTKU MMEHHO MHTEIIEKTyalbHbIX
CHCTEM.
Buibepume ooun unu neckonvbko omeemog:

1. Pa3paboTtka agexBaTHa
2. Pa3paboTka Bo3MOXxHa
3. Pa3paboTka onpaBnana

Ipouumaiime mexcm u ycmanogume coomsemcemeue. K kascooi nozuyuu, OIIK-2
O0aHHOU 8 1e6oM cmonbye (mepmut), noobepume coomeemcmayouyo
nosuyulo 8 npasom cmodye (onpedenenue).

1. OxcnepTHas cucrema 1. TlaxeT mporpamm, KOTOpbIit

HAKaIlIMBAET, COXPAHSET, BBINOJIHICT
KOMIUICKCHBIN aHaJn3 cOOpaHHbIX
JTAaHHBIX U UHTEPIIPETHPYET UX B
yOOHOM IS OJIb30BATENs BULIE.

2. Cucrema 2. IIporpammHuoe obecniedeHue,
HHTEJIIEKTYaJIbHOTO TIpeaHa3HaYeHHOE 111 OOHApY>KeHUS
aHanu3a ganHbixX (Data B JJaHHBIX paHee HEM3BECTHBIX,

Mining) HETPUBUAIIBHBIX M MPAKTUYECKU
TIOJIE3HBIX 3HAHHUH, HEOOXOIUMBIX
JUIS TIPUHATHSL 000CHOBAHHBIX
pelIeHui.

3. Amnanmurnueckas cucreMa |3. KommbrorepHas cuctema, criocoOHast

Y4aCTUYHO 3aMEHHMTH CIIeL[HaIncTa-
SKCIIepTa B Pa3pelIeHNH
npobnemHoi cutyanun. OcHOBaHA
Ha 0a3ax 3HaHMH, COlepXKAIINX
(akThl U MpaBHIIa JIOTUYECKOTO
BBIBOJIA B OMpeEe/IEHHON 001acTu
3HAHUN.

4. VHTennexryaabHas 4. TexHuueckas WM NpOrpaMMHast
cucTeMa cHcTeMa, CIIOCOOHas penraTh 3a1ady,

KOTOPBIE CUUTAIOTCSI TBOPUECKUMH,

¥ TIPHHA/JIeKAIINE ONPENeIEHHOM

MIPEAMETHON 00TaCTH.
Tpouumatime mexcm u ycmanosume nocie0o6amensHOCHs. 3anuuume OIIK-2
COOMBEMCcmayIouyIo NOc1ed08amenbHOCmb OYK6 Cleéa Hanpaso.

Pacnonoxute cregyromue 3Tanbl B IOPSAAKE WX BBINOIHEHHS IIPH
pa3paboTKe 3KCHEPTHBIX CUCTEM B COOTBETCTBHHM C KOHLEIIHUSIMH "OBICTPOTO
MIPOTOTUITUPOBAHUS"

A.  dopmanuzanus

B. BhImomHeHue

C. wuaeHTudUKaIUSL

D. TectupoBanue

E. xouuenrtyammzaunus

F.  omnbITHast SKCILTyaTaIHs

IIpouumaiime mexcm u 3anuwiume pazgepHymoitl 060CHOBAHHbII OMEEN. OIIK-2
Onunure 0OCHOBHBIE IPEUMYIIECTBA METO/IOB «IEPEBbs IPUHATHS PEIICHUI
VkakuTe aHaIUTHYECKyl MiardhopMy, KoTtopas mpemiaraetr uHctpymeHtsl | OITK-7

st 00paboTKM M aHaiW3a NaHHBIX, a TakKe U8 CO3MaHHsA OTYETOB H
BU3yaJM3aluK HH(POPMALUU

Boibepume ooun omeem:

1. LISP

2. PITHON




1. OreHka JaHHBIX: aHAIN3 Ka4€CTBA U IPUTOAHOCTH JaHHBIX JUIS
HCIIOJB30BAHUS B MOJICIIH MAIIMHHOTO OOYy4YEHUS.

2. Ompenenenue 1eneil: TOHUMaHUE 0XKUAAEMBIX PE3yNIbTaTOB U 3a/1a4,
KOTOPBIE I0JDKHA PEIIaTh MOJEIb MAIIMHHOTO O0yUeHHSI.

3. VYnanenue 1yONUKaTOB: BBISBICHUE U YCTPAHCHHUE TOBTOPSIOMIUXCS
JTaHHBIX.

4. IlnanupoBaHHe: pa3pabOTKa CTPATETHU OYUCTKU JAHHBIX, BKIIFOUAs
BBIOOp METPHUK U OLIEHKY X BOKHOCTH.

S. BsisiBneHue ommMOOK: 00HAPY)KEHUE U HCIIPABIICHUE HEKOPPEKTHBIX
JIAaHHBIX B HA0OpE IaHHBIX.

IIpouumaiime mexcm u 3anuwiume pazgepHymoitl 060CHOBAHHbII OMEEN.
Onuiuyre OCHOBHbIE (DYHKIUH aHATUTHYECKOH CHCTEMBI

OIIK-7

VYkaxuTe Kakas MeTpUKa OJIU30CTH Uctonb3yercs: B Metone KNN
(Ommkaimmx cocenei)
Buibepume ooun omeem:

1. Taycca

2. DBKIHIOBA

3. Jxwunba

4. Ilyaccona

I1K-6

VkaxnuTe METPUKHU KauecTBa, CBs3aHHbIe ¢ MeTonamu U,
Buvibepume o0un unu Heckonvbko 0meemos:

1. Tounocts (Accuracy)

2. Tlonnora (Recall)

3. Csssnoctsb (Connectivity)

4. VYnosnerBopéunoctu kineHTa (CSAT)

I1K-6

3. LOGINOME
4. AUTOCAD
Bupp! vHCTpYMEHTaNBHBIX CPECTB JUIS CO3/IaHUS TPOTOTHUIIOB HKCIIEPTHBIX OIIK-7
CHCTEM
Buwibepume ooun uiu neckonvko omeemos:
—  SI3BIKH IPOTPaMMUPOBAHUS
— CpeICTBA aBTOMATU3ALMU Pa3pabOTKH (TIPOESKTUPOBAHMS)
— obonouku
— Opay3zepsl
Ipouumaiime mexcm u ycmanosume coomgemcmeue. K kasxcoou nozuyuu, OIIK-7
OaHHOUL 8 1€80M CmMoabYe, NoObepume coomeemcmaywyo NOUYUI 8
npasom cmonbye.
Vkaoicume coomeemcmeue KoMROHEHMO8 IKCNEPMHOU CUCEMbL U UX
HA3HAYEHUSL.
1. Humepgpeiic npeaHa3Ha4eHa AJIsl XpaHeHHs
HCXOAHBIX U MPOMENYTOUHBIX
JITaHHBIX PEIIaeMO B TEKyIIeH
MOMEHT 3a/1a4H.
2. Pewamenv MIpeHa3Ha4YeHa JUIsl XPaHeHUsI
(unmepnpemamop) JIOJITOCPOYHBIX JaHHBIX ((paKTOB),
OIMCHIBAIOIINX PACCMAaTPHBACMYIO
0071acThb, ¥ MPABUJI, ONIUCHIBAIOLIIHE
npeoOpa3oBaHys (BBIBOIBI) STOM
obrnacti
3. basza oannvix HCTIONB3Ys UCXOHbIE NaHHbIe 13 B/l u
3Hanus u3 b3, popmupyer takyro
II0CJIEZI0BATEIFHOCTD MIPaBUII,
KOTOpbI€, Oy1y4r IPUMEHEHHBIMH K
UCXOIHBIM JIAHHBIM, TIPUBOJLIT K
PEIICHHUIO 3a1a9H
4. ObwsacnumenvHas . aBTOMAaTU3MpyeT IpolLece
Komnonenma HanonHeHnst JC 3HaHUSAMY,
OCYLIECTBIIIEMbIH T0JIB30BATENEM-
9KCIIEPTOM.
5. Komnonenma 00BSICHSIET, KaK CUCTEMA MOTy4Yria
npuobpemenst 3Hanull pelIeHne 3a1a4u (MM 104eMy OHA He
TOJTyYHJIa PEIIeHHsT) U KaKUe 3HAHUS
IPH 9TOM OHA UCIIOJI30BANIA
6. basza snanui HEeo0X0MM 1S (POPMUPOBAHHS
TOHATHIHOTO, YEJIOBEKO-
OPHEHTHPOBAHHOTO B3aUMOICHCTBHS
(marora) co BCeMHU KaTEerOpHsAMH
[10JIb30BaTEIIEH
Ipouumatime mexkcm u ycmanosume nocae0o8amenbHOChmb. 3anuuume OIIK-7

coomeemcmeyrouLyro NOCNe008aAMENbHOCHIb 6yK‘6 cjeea Hanpaeo.

VYkakuTe 1oCaea0BaTeIbHOCTh 3TAIIOB OYUCTKH JaHHBIX B METO/Iax

MAaIIMHHOTO O0yUYeHHs:

Ipouumaiime mexcm u ycmanogume coomsemcmeue. K xasxcooi nosuyuu,
O0aHHOU 8 1e60M CMoNbYe (MmepMUHoL02Usl), nodbepume cOOMEemMcmeyiouyIo
no3uyuro 8 npasom cmoibye (onpedeierue).

1. BigData A. Pa3nen nH(pOpMATHKY, H3y4aOHil TPOOIEMEI
aHas3a, 00pabOTKH U MPE/CTaBICHHUS JaHHBIX B
uudpoBoii popme
2. machine B. TexHomnorus Ajis aHanu3a JaHHBIX, KOTOPast
learning [03BOJISIET T10JIb30BATENSAM OBICTPO MOJTy4aTh
nHdopManuo ¥ NpoBOANTH aHamu3. OHa
UCTIONB3YETCS UIs CO3AaHNUS OTYETOB, aHANIN3A
TEHJICHLHUH ¥ IPOrHO3UPOBAHHUS.
3. Data C. Kowmmuiekc nmoaxo/10B, ”HCTpyMEHTOB U METOIOB
mining JUIS OTIepaTUBHOI 00pabOTKU 1 aHann3a
OrPOMHOT0 00beMa WM NOTOKA HH(POPMALHH.
OHa BKJIIOYaeT B ce0sl CHCTEMBI pacipeeIEHHbIX
XPaHUIIUIL IaHHBIX, TEXHOJIOIMH 00paboTKK
MOTOKOB JJAHHBIX, METO/IbI MALIMHHOTO 00yYCHHS
U QJITOPUTMBI aHAJTH3A.
4. Data D. Kiacc MeTO0B HCKYCCTBEHHOTO HHTEIUICKTA,
science KOTOpBIE 00y4aroTCs 33 CUET IPUMEHEHHUS
pelieHnit MHOXKECTBa CXOAHBIX 3a]a4. MeTobl
LIMPOKO IPUMEHSIOTCS B PA3IMUHBIX cdepax
MPOTHO3UPOBAHUE U PACIIO3HABAHUS.

IIK-6




Kiaccuueckue peniaemble 3a1a4u:
KJIaccuduKalys, Kiiactepusanusi, 00y4eHHe.

4 Ipouumatime mexcm u ycmarnogume nocie008ameibHOCMb. 3anuuiume [IK-6
COOMBEMCMBYIOULYI0 NOCIE08AMENLHOCL OVKE Cle6d HANPAgo.
IMocnenoBarensHOCTH onepanuii B BigData:

A. AHanu3 JaHHBIX: HCTIOJIb30BAaHUE CTATUCTHYECKUX METOMIOB,
MAIIMHHOTO 00y4YeHNs1, TEKCTOBOTO aHAJIN3a U APYTUX ITOAXOI0B IS
U3BJICYCHHS 110JIE3HOH HH(pOpMALHN.

B. Busyanuzaius qaHHBIX: IPEICTaBICHNE MTOIYYCHHOI HH(popManuu B
HATJIITHOM U JIOCTYITHOM BHJIE.

C. COop maHHBIX: MONTy4YeHHE HHOOPMALUH U3 PA3JINYHBIX HCTOUHHUKOB.

D. OG6paboTka TaHHBIX: OYUCTKA, TpAaHCHOPMALIUS U HHTETPALIS
COOpaHHBIX JAHHBIX.

5 Ipouumaiime mexkcm u 3anuuiume pazeepHymoiii 060CHOBAHHbI OMBEEN. [IK-6
/JlaiiTe onpezneneHne U OMUIINTE OCHOBHBIE OTIMYUTEIBHBIE CBOMCTBA
texHonoruu Big Data

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AMUCUUIUIMHE OOYYarOUIMXCs 3a0YHOI (OPMBI
00yueHus, peACTaBIeHb B Tabauue 19.

Tabmuua 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne /i IlepedeHb KOHTPOJIBHBIX PabOT
1 Cemectp 9. MoaenupoBaHue penieHus 3aad perpecciu, KiiacCUupUKaIuu,
KJIacTepU3alHu
2 Cemectp 10. MosenpoBaHie HCKYCCTBEHHBIX HEHPOHHBIX CeTei
10.4. Meroguueckue  MaTepHaibl,  ONPEIENAIONIME  IPOLEAYPbl  OLEHUBAHMSA

HHIUKATOPOB, XapaKTepH3YIOIIUX dTanbl (HOPMHPOBAHHMS KOMIETCHIHMIl, colaepKarcs B
JIOKaNbHBIX HOpMAaTUBHBIX akTax [ YAII, pernamMeHTHpYIOIIMX TOPSIOK M IHPOLERypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXXYTOYHOM aTTecTalluy 00yJaromuxcs
T'YAIL

11. Meroauueckne yka3aHus Uil 00y4arONIUXCs 110 OCBOCHUIO THCIUIIITHHBI

11.1. Meronuueckue yka3zaHHs [ OOYYarOLIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa.

OcCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riy0oOKoe M SICHOE M3JIoKeHHe yueOHoro marepuana. HaszHaueHune COBPEMEHHOH JEKIMU B
paMKax JAMCUHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(GOPMALMIO IO TEME, a B OCBOCHHHU
(yHIaAMEHTAJBHBIX [POOJEM JMCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHX
JOCTYKEHHH Hay4dHOW MbIciU. B yueGHOM mporecce JIEKIHMs BBIIOIHAET METOAOIOTHYECKYIO,
OpTaHM3AIOHHYI0 U MHPOPMAIMOHHYI0 (YHKIMHU. JIEeKIus pacKpbIBaeT MOHATHIHHBIA ammapaT
KOHKPETHOI 00JacTh 3HaHus, €€ mpoOsieMbl, JaeT LEeIbHOE NPEJICTaBICHHE O AMCLMIUIMHE,
MOKa3bIBAaeT B3aUMOCBS3b C IPYTUMH JUCIUILIHHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOSHUU 00YJaONIMMICS JICKIIMOHHOTO MaTepHaia;

— TIONYYeHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPENENsIeTCs LIeJIeBOH YCTaHOBKOM K KaX 10l KOHKPETHOU TeMe;

— IOJy4Y€HHE OIbITAa TBOPYECKOH pabOTHI COBMECTHO C MPENOAABaTENIEM;

— pasBuTHE NPO(ECCHOHANBHO-JIENOBBIX  KAauyecTB, JIIOOBM K  NpeaMery |
CaMOCTOSITEILHOTO TBOPYECKOTO MBILIICHHSI.

— IOsBJIEHHE HEOOXOIMMOro HHTEpeca, HEOOXOANMOro Il CaMOCTOSITENILHOM padoThI;

— MONydYeHHE 3HAHWII O COBPEMCHHOM YPOBHE Pa3BUTHS HAyKH W TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJrKaiiiime roamr;

— HAayYUThCS METOAMYECKH 0OpabarhiBaTh MaTepuan (BBIACIATH [JIaBHBIC MBICIH U
MOJIOKEHHs, TPUXOJUTh K KOHKPETHBIM  BBIBOAAM, [MOBTOPSTH HMX B  Pa3IMYHBIX
(opmynupoBkax);

—  TOJydYeHHE TOYHOTO MOHMMAHHS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSTHIA.

JIekMOHHBIM  MaTepuan MOXET CONpPOBOXKIATbCSA JEMOHCTpaLueil ciaiiioB U
HCIIONb30BaHUEM pA3JaTOYHOr0 MarepHana IpH IMPOBEACHHH KOPOTKUX AUCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHUSI OTACTBHBIX TEMATHK 10 JUCLHILIHHE.

CrpykTypa npeocTaBiaeH s JSKIHOHHOIO MaTepuaa:

—  HB3JI0XKCHHE TEOPETHYECKHX BOMPOCOB, CBSI3AHHBIX C PACCMAaTPHBAEMON TEMOH;

—  000011IeHHe U3TI0KEHHOTO MaTepuara;

—  OTBETHI Ha BO3HHUKAOLIHIE BOIPOCHI I10 TEME JICKLIUH.

11.2. Meroauueckue yka3aHus it 00y4aromixcs M0 y4acTUIO B CEeMUHApax
He npexycmotpeno

11.3. Meroauueckue ykazaHHs Uil OOYYaroON[UXCS IO IMPOXOXKICHHUIO MPAKTHYECKUX
3aHATHI

IpakTuueckoe 3aHsATHE SIBISETCS OAHON M3 OCHOBHBIX (DOPM OpraHH3alMU YueOHOro
MpOLECCa, 3aKII0YAIONIAsACS B BBIIIOJIHEHUH 00YYaIOIIMMUCS 110]] PYKOBOACTBOM IPEIoAaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LENBI0 YCBOCHHUS HAyYHO-TEOPETHYECKUX OCHOB Yy4ueOHOI
JICLMIUTMHBI, TPHOOPETEHUs. YMEHUH M HABBIKOB, ONbITA TBOPYECKOW JIEATEILHOCTH.

Lenblo mpakTHYECKOro 3aHATHS U1 00y4aloIerocs SBJISETCs NPUBUTHE 00ydaromuMes
YMEHUH U HaBBIKOB IPAKTUIECKOH JIESTEIFHOCTH 110 N3yIaeMOH JHUCIUIIIHHE.

[Tnanupyemsie pe3yabTaThl IPU OCBOSHUH 00Y4aIOIMMCS IPAKTHYECKUX 3aHATHIL:

— 3aKpeIuleHHe, YIIyOJIeHWe, pacliMpeHHe W JeTalu3alus 3HAaHUM HpU peleHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE II03HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH W METOAWKAMM H3Y4EHHsS KOHKPETHOH ydueOHOI
JUCTIUTLINHBL

— BbIpabOTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICJICHHS IIOJMYYSHHBIX 3HAHUH I
BBINTOJTHEHY 3a1aHUH;

— oOecrieyeHHe PALMOHAIBHOIO COYETAHHs KOJUISKTUBHOM M MHAMBHIYaIbHOH (opm
00y4eHus.

TpeGoBaHUs K NPOBEICHUIO NPAKTUIECKUX 3aHATHH

B Havane npoBefeHUs KaXIOro MPAKTHMYECKOTO 3aHSATHUS MpernojaBaTellb H3J1aract
TEOPETUUECKUI MaTEepHaJl 10 COOTBETCTBYIOIICH TeMe MM cChUIAaeTCs Ha TeMbl Jeknuid. [locie
3TOr0 OOYHAIONIMHCS TOJIydaeT 3aJaHHe MO IpaKTHYecKoMy 3aHATHIO. Ilepen BbImoiaHEHHEM
3a7aHus 00ydaroneMycs CleyeT BHUMATEIbHO O3HAKOMUTHCS ¢ METOJUYECKMMH yKa3aHUSIMH
II0 €ro BHIIOJHEHHWIO. B cooTBEeTCTBHMM ¢ 3ajaHMEM OOy4aromMICS MOJDKEH II0JIrOTOBHTH
HEoOXOAMMBIE JAHHBIE, MATEPHAJIBI, BBHIOIHUTD TpeOyeMble ACHCTBUI U NPOLEAYPDI, MOTYyYHUTD
pe3ynbTaThl WM TOATOTOBUTH MaTepuan s OT4éTa, MpPOJEMOHCTPHPOBATH PE3YIbTAThI
IIPENOAABATENIO U OTBETUTH HA BOIPOCHI IIPETIOJaBATENIS.

11.4. Meroauueckue yKa3aHUsl Ui OOyYarOUIMXCS I10 BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xoxme BbIMONHEHHs 1a0OpaTOpHBIX pabOT oOydaromiuiics [OODKeH YIIyOuTh W
3aKpeNnuTh 3HAHUS, NPAKTHYCCKHE HABBIKU, OBIAJECTh COBPEMEHHOW METOJUKOH M TEXHHUKOM
IKCIIEPUMEHTa B COOTBETCTBUH C KBaJIM(HUKAIMOHHON XapaKTEPUCTUKOH o0Oydaromerocs.



BeinonHeHHEe 1a00paTOPHEIX PAbOT COCTOHMT M3 dKCIICPUMEHTAIbHO-IPAKTUYECKOM, pacueTHO-
AQHAJMTUYECKON YacTeil ¥ KOHTPOJIbHBIX MEPOIIPHUSITHHA.

BeinonHeHue 1a00paTopHbIX paboT 00ydaromUMCsl SIBJISETCS HEOTHEMIIEMON YacTbhIO
M3Y4YCHHS AUCLMILUIMHBL, ONpEAe/sieMON Y4YeOHBIM IUTAHOM, M OTHOCHTCS K CpPEICTBaM,
00€CIeUNBAIOIIIM PELICHUE CIISAYIOLUINX OCHOBHBIX 3aJ1a4 00y4alOmerocs:

— npHOOpEeTeHHEe HABBIKOB MHCCICIOBAHMSI MPOLECCOB, SBICHHA U  OOBEKTOB,
H3y4aeMbIX B paMKax AaHHOW JUCIHUILIMHEI,

— 3aKpeIUICHHE, Pa3BHTHE WM ICTANH3AUUS TCOPETUYCCKHX 3HAHHM, MONYYCHHBIX HA
JICKIHSX;

—  MOJIydeHHEe HOBOW MH(OPMALNH 110 H3y4aeMOW JUCLHILIMHE;

— mpuoOpeTeHHe  HaBBIKOB  CAaMOCTOSTENBHOH  paboTel ¢ 1abOpaTOpHBIM
000pyIOBaHHEM M IPHOOpAMH.

3aganue u TpeOOBAHUS K NPOBEICHUIO J1a00PAaTOPHBIX padboT

3ananue Ha 1a0OPaTOPHYIO padboTy HOPMUPYETCSI HHIAMBHIYAIBHO [T KQXKAOTO CTY/ICHTA.
B ocnoBe mpoBemeHust J1abOpaTOpHBIX  pabdOT  MOJIOKEHA  KOHLENLUS  Pa3BUTHUS
CaMOCTOSITEIIbHOCTH, TBOPUECTBA, KPEATUBHOCTH, OTBETCTBEHHOCTH 3a IOJIy4CHHBIC PE3yIbTaThl
u pewenus. Kaxnas naboparopHas paboTa mpeincTaBiseTcs K 3alMTe Kak peajbHas
HMHIUBU/yalIbHO BBINOJNHEHHAs 3ana4ya(u). [IpuHHMaeTcss W OLIGHMBACTCS IperojaBaTelieM B
NMepBYI0 O4YepeAb C TMO3UIMH [parMaTHKH, IPAKTHKA T[PUMEHEHHs U [EepPCOHAIBHOM
OTBETCTBEHHOCTH 3a MPOAENIAHHYIO Pa0OTy U NPEICTABICHHBIE PE3YJIbTATHI.

O06s3aTeTbHBIMU MEPONIPUATHAMHU SBJIAIOTCS: YCTAHOBKA YKA3aHHOTO IIPOrPaMMHOTO
obecreueHusI, 3HAKOMCTBO CO CIIPAaBOYHBIMHU M METOANYECKUMU MaTepranamu. JlaboparopHas
paboTa BBIMOIHIETCS HAa KOMIBIOTEPAX B ayUTOPUSX Kadeapbl WK HA JINUHOM 000PYyI0BaHUU
(HOYTOYKH, KOMIIBIOTEPBI, IUIAHIIETHI U T.J1.).

Crpykrypa u hopma oruera o 1abopaTopHoOii paboTe

Ot4eT 0 BBHINOIHEHNH JIA0OPATOPHON pabOThI AOKEH BKIIOYATH CIEAYIOIINE TTO3UIHN:
IIOCTAaHOBKY 3aJlaull, ONMCAaHWE MCCIEeIyeMOH IpeAMETHOW 00JacTH, IOIIaroBO€ OIMCaHHE
TEXHOJIOTUM BBINOJIHEHHUS! C HEOOXOAMMBIMM KOMMEHTapHAMH K Ppa3pabOTaHHBIM OOBEKTaM
KOH(HTYpaLuH, pe3yIbTaThl U BHIBOJBI.

TpeboBanus k ohopMIICHUIO OTYETa 0 JabOpaTOpHO pabore

Conepxanue u  odopmieHHe pabOThl CHEAyeT BBINOJHATE B COOTBETCTBHH C
tpedoBanusimu  I'OCTos. [leiicTBytomas cucrema crangapro I'YAIl HaxomsaTcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

11.5. Meroanueckne ykasaHus JUiss OOyYalOIMXCS 10 TNPOXOXKACHUIO KypCOBOIO
MPOCKTUPOBAHMSI/BBITIOJIHEHHS KYPCOBOIT paboOThI
He npexycmotpeno

11.6. Meronuueckue yka3aHus Uil 00y4arOLUIMXCs 110 MPOXOXKICHUIO CaMOCTOSATEIbHOM
paboTel

B xozie BBINOJHEHUS CaMOCTOATENIBHON pabOoThl, 00YYaIOIIUICs BBINOJHACT PaboTy IO
3aJaHMIO M NIPU METOIMYECKOM PYKOBOZICTBE IpenojaBareis, HO 0€3 ero HenocpeaCTBEHHOrO
ydacTusl.

Jns oOyuatonuxcst mo 3ao4yHoit (opme 0OyueHHs, caMOCTOsITeNbHas PaboTa MOXKET
BKJIFOUATh B ce0s1 KOHTPOIBHYIO padoTy.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHONW paboThl, y obydaromierocs (popMupyercs
1esIecoo0pa3Hoe MIaHUPOBaHUE PAabOYero BpEMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH yMEHHs
M HaBBIKM B YCBOCHHHM M CHCTEMaTH3aLMU IPHOOpETAeMbIX 3HAHU, 00ECIeUMBaeT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOyYCHHMS, [OMOraeT IOJYyYUTh HABBIKMA ITOBBILICHUS
podeCcCHOHANTBHOTO YPOBHSI.

MeToauuecKUMH ~ MaTepuagaMi, HANPaBIIOIIAMH  CaMOCTOATENBHYIO — paboTy
00y4aroIMXCsl, SBISAIOTCS y4eOHO-METOMYECKUIl MaTepual M0 AMCUUIUINHE U METOJUYSCKUe
yKa3aHHsi 110 BBIIOJHEHUIO KOHTPOJBHBIX paboT (s oOydarommxcst mo 3ao4Hoil Qopme
00y4eHwHs).

11.7. Meroguueckue yKa3aHUs I OOYdYalOIUXCS IO MPOXOXKICHUIO TEKYILETo
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTPOIb YCHEBAEMOCTH HpEIXyCMaTpUBAeT KOHTPOJb KadecTBa 3HAHHN
00Y4aroMXCsl, OCYIIECTBIISIEMOI0 B TEUEHHE CEMECTPa C LeNbI0 OLICHUBAHUS XOJa OCBOCHUS
JCLMIUTHHBIL.

Texymuii KOHTPOJIb OCYIIECTBIAETCS B BUJE NPOBEICHNS 3aIIUTHI JIAOOPATOPHBIX PaboT
W TEMAaTH4YeCKOro OIpoca IO MPEJICTABICHHBIM MaTepualaM M pe3yJibTaTaM IPAKTHKH.
JlaGoparopHas paboTa OleHHBAETCS 3a4ET/HE3aUET.

Cucrema OLIEHOK NPH IPOBEACHUN TEKYIIET0 KOHTPOJIS OCYIIECTBISIETCS. B COOTBETCTBHA
¢ TpeboBanmsamu Ilonokenuit «O TeKyIleM KOHTPOJE YCIEBACMOCTH H ITPOMEKYTOUHOM
aTTecTaluy CTyAeHTOB 1 actupaHToB ['Y AIl, oOyuaronuxcs o o6pa3oBaTeIbHBIM IIPOTpaMMaM
BhIcIIero oOpa3zoBaHusi» U «O MOIYIBHO-PEHTHHIOBOW CHCTEME OLICHKM KauecTBa yueOHO
pabotsl cryaenToB B 'Y AIy.

11.8. Meroauueckue yka3aHUs s OOY4YarOIIUXCs MO MPOXOXICHUIO MPOMEXKYTOYHOM
aTTeCTalUN.

IIpomexyrounas  arrectanus  OOYdYalOIIUXCS  TNPEIyCMaTPUBAET  OIICHUBAHHE
MPOMEKYTOUYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHHs IO JucuuiuivHe. OHa BKJIIOYAeT B
ceost:

1. 3auér— ¢dopma mpoBepkd 3HAHHN OOYYAIOIIMXCS B By3aX, KOTOpas YYHTBHIBACT
YPOBEHb 3HAHUS TEOPHU, PE3YIbTaThl IPAKTUYECKUX 3aHATUH, JabOpaTOpHBIX padoT,
CEeMHMHApOB. 3a4eT — 3TO OJUH M3 CIIOCOOO0B NPOBEPKH 3HAHHH IO ONPEEICHHOMY IpEAMETY U
JIONMYCK ~CTYJEHTOB K cjade OdK3aMeHoB. [Ipu moarotroBke K 3au€ry HEO0OXOAMMO
OPHMEHTHPOBATHCS HA KOHCHEKTHI JEKIMH, pabouylo MmporpaMmy AHCLUIUIMHBEL, HOPMATHBHYIO,
y4eOHYI0 M peKOoMeHIyemyro Jmteparypy. OCHOBHOE B IOJATrOTOBKE K Caade 3adera — 3TO
MOBTOPEHHUE BCEr0 MaTepuaja JUCLHUILIMHBI, 110 KOTOPOMY HEOOXOAMMO claBaTh 3a4€T. 3auér
OOBIYHO CHAETCS B XOJI€ «3a4€THOM CECCHM» M 3aBEPIIACTCS aTTECTAIIMOHHON OLIEHKOH «3a4eTy
WIIH «HE3a4ETH

2. Dk3ameH — (opMma OLECHKM 3HAHMH, MOJyYEHHBIX OOy4amKUMCcS B Ipolecce
M3y4eHUs BCEH MUCLUIIIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTEIBHON paboThI, CIIOCOOHOCTH
NPUMEHATh WX IS PEIICHUs INPAaKTHYECKHX 3amad. DK3aMeH, KakK IIPaBWIO, MPOBOIUTCS B
MepHo] SK3aMEHAIIMOHHOW CECCMM M 3aBEpILIAeTCsl ATTECTALMOHHON OLIEHKOH «OTIIMYHON,
«XOPOILOY, «yJOBIETBOPUTEIBHOY, «HEYHAOBICTBOPUTEIEHO.

TpeOGoBanus 1JIsl MONYYEHHS JOIMYCKAa K MPOXOXKICHHIO MPOMEXYTOUHOH aTTecTalyu:
BBINOJIHEHHE KOHTPOJIBHBIX, IPAKTUYECKUX H JIA0OPATOPHBIX paboT.

Cucrema OIICHOK IPH IPOBEICHUU IPOMEKYTOYHOH aTTECTAllMH OCYIIECTBISICTCS B
coorBeTcTBUM ¢ TpeboBaHusmu [lonokeHuid «O TeKylleM KOHTPOJE YCHEBAEMOCTH U
IIPOMEXYTOUHOI arrectanmu cTyneHToB ['YAII, oOydaromuxcsi IO HporpaMMBI BBICIIETO
obpazoBanus» U «O MOAYIBHO-PEHTHHIOBOI CHCTEME OIIEHKM KadecTBa ydeOHOH paboThI
ctyneHToB B ['YAID».



Jluct BHeCeHHS N3MEHEHUH B pab0odyIo IIPOrpaMMy JTUCIUIIIHHBL
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