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AHHOTaIUA

Jucuminvaa «MeTogsl HCKYCCTBEHHOTO HHTEIUIEKTa» BXOIAUT B 00pa30BaTEIbHYIO
IPOTrpaMMy BBICIIEr0 0Opa3oBaHMs — IPOrpaMMy OaxanaBphaTa [0 HAIPaBICHHUIO IOATOTOBKH/
cneuuanbHoct 09.03.02 «MHpOpMALMOHHBIE CHUCTEMBI M TEXHOJIOTMH » HAMpPaBICHHOCTH
«MHpOopMaOHHBIC CUCTEMBI M TEXHOJIOTUX B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JlucuunivHa HaneneHa Ha (JOPMHUPOBAHHE Y BBIITYCKHHKA CJIEIYIOLIMX KOMIIETEHIHH]:

VK-2 «CrnocobeH onpeiensaTs Kpyr 3ajad B paMKax IOCTAaBJIEHHOH L€ U BbIOUpaTh
OINTUMAJIBHbIE CIIOCOOBI MX PELICHUS, UCXOI U3 JACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
PeCypcoB U OTpaHUYEHUID

OIIK-1 «CriocoOeH NpHMEHSTh €CTECTBEHHOHAYYHBIE U OOLIEHH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJIEIMPOBAHHUS, TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIICNOBAaHUS B IPO(ECCHOHANBHOI AESITEIBHOCTI

OIIK-2 «CrnocobeH MOHMMATh NPUHLHUIBI PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMH M TNPOTrpPaMMHBIX CPEICTB, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOACTBA, U
HCIIOJIb30BATh UX IPH PEIICHHUN 3324 IPO(EeCCHOHANBHON JeATEIBHOCTH

[K-1 «CriocoGeH BBIMOIHATH paOOTHI MO CO3AaHHI0 (MOANGDHUKALIUK) U COIPOBOXKACHUIO
MH(OPMALMOHHBIX CUCTEM»

IK-9 «CnocobeHn mnpoBOAUTH aHAIUTUYECKOE HCCIIENOBAaHUE C IPHUMEHEHHEM
TEXHOJIOTUH OOJBIINX NAaHHBIX, 0a3UPYIOIIMXCS B TOM YHCIIE Ha METOJAX MCKYCCTBEHHOTO
HHTEJUIEKTa»

CozeprkaHue NUCLIUILIMHEI OXBaTHIBACT KPYT BOIIPOCOB, CBA3AHHBIX ¢ (JOpPMHUpPOBAHHEM
TEOPETUUECKUX 3HAHMI M NMPAKTUYECKUX HABBIKOB MO INPUMEHEHHIO METOAOB MCKYCCTBEHHOIO
HHTEJUICKTa B MH(QOPMAIMOHHBIX CHCTEMAaX M TEXHOIOTHSX, UCIOIb30BaHHIO POrPAMMHOTO U
QHAJMTUYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHH MHTEIIEKTYa IbHOTO aHalInu3a JaHHbIX, METOI0B
MAalIMHHOTO 00y4eHust, (OPMHPOBAHMEM CHUCTEMHOTO MBbILUICHUS IPH PpELIeHUH 3aj]ad
po¢heCCHOHATBHOU e TeIbHOCTH.

[lpenonaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT cliiexyroniue (HOpMbl OpraHU3aLUu
y4e6GHOro Impolecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOATENbHAs pab0Ta 00yYaroIEerocs.

IporpaMMoil JUCHUILIMHBI IIPEXYCMOTPEHBI CIEHYIONIME BHIBI KOHTPOJLL: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B GopMe sK3aMeHa.

O6mras TpyJOEMKOCTh OCBOCHHS JUCIMIUIMHBI COCTAaBIAET 3 3a4CTHBIX eAMHUIBI, 108
4acoB.

SI3bIK 00yUCHHUS IO TUCHHUIUIMHE «PYCCKUHT »

1. TIlepeueHs muaHUpyeMBbIX Pe3yIbTaTOB O0YyUYCHHUS MO JUCLUIUINHE

1.1. Ienu npenogaBaHus AUCHHUILUTHHBI

OOy4uTh CTYAEHTOB HABBIKAM HCIIOJIb30BAaHMS ammapara HHTe/UIeKTyanbHbix MC B
npodeccHOHaNBHOI /EATENFHOCTH, B TOM 4YHMCIE, 1aTh 3HAHUS U MPAKTUKH O COBPEMEHHBIX
METOZaX aHalM3a JaHHBIX B INIPEIMETHBIX OOJACTAX CO CJIIOXKHOM CHCTEMHOW OpraHHW3aIiei;
MPUBHUTH YMEHHS NPUMEHSTh (OpMalbHbIE MOJAXOMABI K MPOLECCY MCCICIOBAHUS TeTePOreHHOM
pasHOTUNHOH wuHpOpManKy; OOY4YHTh HABBIKAM MNPHUMEHEHHS TEXHOJIOTHH MAIIUHHOTO
o0y4eHHs; BOCIHTaTh y OO0y4aeMbIX HAy4HYI KyJIbTYpy MBIIUICHHSA, T.€. CTpPOTOCTb,
MOCJIEZI0BATEILHOCTh, HEMPOTUBOPEYUBOCTh M OOOCHOBAaHHOCTh BBIBOJOB W DCIICHHH, B TOM
YHCJIC U B TIOBCEAHEBHOM )KH3HH.

1.2. JlucrmIummHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTENbHON IPOrpaMMBI
BeIciIero oopaszosanus (nanee — OI1 BO).

1.3. IlepeueHb mIaHUPYEMBIX PE3YJIBTATOB O0YYEHHS IO JUCHHUIUIMHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ysibraTamu ocBoeHus: OI1 BO.

B pesynbraTe M3ydeHHs AMCUMILTMHBI OOYYAIOIIMICS JODKEH 00Ja1aTh CICAYHIIUMU
KOMIIETCHIMSAMU WK UX YacTsMU. KoMOETeHIMH U MHIUKATOPBl UX JTOCTHXKEHHS IPHBE/ICHBI B
Tabmure 1.

Tabnuua 1 — IlepeueHb KOMIIETEHIMI U HHIMKATOPOB X JOCTHKCHHUS

Kareropus (rpymnma) Kox 1 HaumenoBanue Koz u HanMeHoBaHuE HHIMKATOPA
KOMIETEHIIUI KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHLIMU
YK-2 Cnocoben YK-2.V.1 ymeTb NpOBOAUTH aHAIN3
OIPENIENATh KPyT MIOCTaBJICHHOU LieU U HOPMYITPOBAT
3a7a4d B pamMKax 331241, KOTOPbIE HEOOXOAUMO PELIUTh IS
MOCTABJICHHOH 1I€JIM | €€ IOCTHXKSHUs!
U BBIOMpPATh VK-2.Y.3 ymerb BbIABUTaTh
ONTHMAJIbHbIE QJIbTEPHATHBHbIC BAPUAHTHI ACHCTBUIA C
‘YHuBepcanbHbie
KOMITETEHILIH €roco0bl ux LIETbIO BBIOOPA ONTHMAJIBHBIX CIOCOOO0B
pelIeHUs, HCXOl U3 | PeIleHus 3a/1ay, B TOM YUCIIE C IOMOLIBIO
JIeWCTBYIOIIUX M (POBBIX CPEICTB
IIPaBOBBIX HOPM, VK-2.B.2 BnazieTs HaBbIKaM1 BbIOOpa
UMEIOLIUXCS ONTUMAJIBHOTIO CIIoco0a peleHus 3a1ad ¢
pecypcoB u YYETOM UMEIOLIMXCS YCIOBUH, PECYPCOB U
OTpPaHMYECHUI OTrpaHMYECHUM
OIIK-1 Cnocoben
MPUMEHSATD
€CTECTBEHHOHAYUYHbIE
1 OOILEHHKEHEPHBIE
SHAHH, METOIbI OIIK-1.B.1 nMeTh HaBBIKH TEOPETUUECKOTO
MaTeMaTU4ecKoro
O6enpodeccruonanbHbIe AHAm3a 1 Y 9KCIIEPUMEHTAILHOTO MCCIIEA0BAHUS
KOMIIETEHIIUU 00BEKTOB NPOHECCUOHATBHON
MOJIETTUPOBAHUS,
JeATeIbHOCTH
TEOPETUUECKOTO U
9KCIIEPHUMEHTAILHOTO
HCCIIEI0BaHUS B
npodeccHoHAIBHON
JIeATeNbHOCTU
OIIK-2 Cnocoben OIIK-2.3.1 3HaTh NPUHIHMITBI PAOOTHI
MOHUMATh NPUHIHUIIEI | COBPEMEHHBIX HH()OPMALMOHHBIX
O6menpodeccroHanbHbIe | PaOOTHI TEXHOJIOTHI U IPOrPaMMHBIX CPEACTB, B
KOMIIETEHLIUH COBPEMEHHBIX TOM YHCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
MH(POPMAILIMOHHBIX NP peLICHUH 3a/1a4 PO(eCCHOHATBHOM
TEXHOJIOTU 1 JeATEIbHOCTU




[POrpaMMHBIX
CPEIICTB, B TOM YHCIIC
OTEYECTBEHHOTO
NPOU3BOJICTBA, U
HCIIONIB30BaTh UX MPH
PpELIeHnH 32134
npodeccHoHAIBHON
JIeATENBHOCTH

OIIK-2.VY.1 ymeTb AeMOHCTPHPOBATH
MOHMMAaHHE NPUHILUIIOB COBPEMEHHBIX
MH()OPMALIOHHBIX TEXHOJIOTUH 1
HPOTPaMMHBIX CPEJCTB, B TOM YHCTIE
OTEYECTBEHHOT'O IPOU3BOJCTBA, H
UCIOb30BaTh X IPU PEIICHUH 3334
po¢heCCHOHATEHON AEATEIbHOCTH
OIIK-2.B.1 uMeTh HaBBIKY NIPUMEHEHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH ¥ IIPOrPaMMHBIX CPEICTB, B
TOM YHCJIE OT€YECTBEHHOI0 IPOU3BOICTBA,
IpH PEIICHHUH 3aa4 MPpodhecCHOHATBHON
JEeATEIbHOCTU

[IK-1 Criocoben
BBINOJIHSTH pabOTHI
[0 CO3/IaHHI0

TIK-1.V.3 yMeTh UCIIOB30BATh ANTOPUTMBI

Ne9 NelO
1 2 3 4
Oowan mpyooemkocmep OuCyuUnIUHbL, 3/ 108 1/36 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020Mmo6Ku 6 3 3
Ayoumopnvie 3anamus, BCETo 4ac. 24 12 12
B TOM YHCJIE:

nexmu (JI), (vac) 8 4 4

npakTHieckue/ceMuHapckue 3amarus  (I13), ] 4 4

(1ac)

naboparopssie padotsl (JIP), (1ac) 8 4 4

KypcoBoii poekT (padota) (KII, KP), (1ac)

JK3aMeH, (4ac) 9 9
Camocmoamenvhas paboma, Bcero (4ac) 75 24 51
Buo npomesicymounoii ammecmayuu: 3ayer, DK3.

3auer,
mapd. 3ager, sx3amen (3auer, Judd. 3au, k3 3auer

DK3.*¥%)

TIpodeccronasnbHbie
(MopnduKanum) u aHayM3a OOJIBIIMX JAHHBIX U
KOMITETCHITUHI
COIPOBOXKICHUIO MHTEPIIPETALUH HOTyYCHHBIX PE3YIbTaTOB
HH(OPMALMOHHBIX
CHCTEM
IK-9 Crocoben
MPOBOJIUTH
POBOA T1K-9.3.3 3HaTh METOBI
AHAITMTUYECKOE
MHTEIJICKTYaIbHOTO aHai3a JaHHbBIX
HCCIIEIOBAHUE C
I1K-9.Y .2 ymeTb NpOH3BOJUTH OUUCTKY
MIPUMEHEHHEM
. JTQHHBIX ISl TPOBECHUSI aHATTUTHYECKUX
Ipodeccuonanbubie TEXHOJIOTUH aGor
KOMIICTCHIIHH OOJIBIINX JAHHBIX, p

0a3UpyIOIIUXCS B
TOM YHCIIE Ha
MeTozax
HCKYCCTBEHHOT'O
HHTEIUICKTa

I1K-9.Y .3 ymeTs pemath 3a1auu
KIaccH(HKALNY, KIaCTePH3aLHH,
perpeccuu, mpOrHo3UPOBAHMS, CHIKCHHS
Pa3MEPHOCTH 1 PAH)KUPOBAHMUS JAHHBIX

o -
TlpuMmeuanue:  kauamnaTCKuii 9k3aMeH

4. CopeprkaHue TUCILMILTHHBL

4.1. Pacnpeﬂeneﬂne TPYAOEMKOCTHU NUCHUIUIMHEI I10 pa3acjiaM U BUlaM 3aHSATHN.

Pa3zlem>1, TEMBbI JUCHUIIIMHBI U UX TPYAOCMKOCTH IIPUBEACHBI B Ta6J’II/ILle 3.

Ta6m/1ua 3— Pa3[[€JII>I, TEMbI JUCHUIIJIMHBI, UX TPYAOCMKOCTH

Pazuenm, TEMBI JUCUHUILIAHBI

Jlexun
(gac)

I3 (C3)| JIP
(gac) (4ac)

‘ KIT
(gac)

CPC
(4ac)

Cemectp 9

2. Mecto aucuuminHsl B cTpykType OIT
JucimmirHa MoXxeT 6a3upoBaThCs Ha 3HAHUSAX, paHEe MPUOOPETEHHBIX 00YYaOIUMHUCS

IIpY U3YYCHUH CIICAYIOIIUX TUCHUITIINHL

— «MaremaTtuka. MaTremMaTHUYECKUN aHATTU3Y.
—  «Teopus undopmanuu, TaHHbIC, SHAHUS.

—  «TexHONOrHU MPOrPaAMMHUPOBAHUSY.
—  «boJsblue JaHHbBIEY.

3HaHUs, MONy4YEHHbIE NPU W3YYEHWH MAaTepuaja IaHHOW AWCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIHOE 3HAUYEHHE, TaK M MOTYT MCIOJIB30BAThCS NMPU U3YYEHHH APYTUX IUCHUIUIMH,
MIPOXOKJICHUU POU3BOACTBEHHON NPEAIUINIOMHOM MpakTuky, Hanucanuu BKP.

3. OOBeM U TPYJOEMKOCTh AUCIUILINHBI
Jlanubie 00 oOmieM oObeMe JUCHHMILIHHBI, TPYAOSMKOCTH OTICIBHBIX BHIOB y4EOHOI
paboThI IO TUCLUIIMHE (M pachpeeieHHe 3TON TPYI0EMKOCTH M0 CEMECTPaM) MPEACTABIICHBI B

TabauIe 2.

Tabauna 2 — O0beM U TPYL0EMKOCTb AUCLUILIUHBI

Buj yue6HO# paboThl \

Bcero | TpynoeMKOCTb 10 ceMecTpam |

Paznen 1. OcHOBHBIEC TOHSATHS
MHTEJUICKTyalbHbIX HH)OPMALMOHHBIX
TEXHOJIOTUI

Tema 1.1. BBe/IecHHE B TEOPHIO MHTEIUIEKTYaIbHBIX
CHUCTEM.

Tema 1.2. TunoBbIe 3a1a4u IS KCIIOIL30BAHUS
MHUN

Tema 1.3. [IpobaeMHas 061acTh HCKYCCTBEHHOTO
HMHTEJUIEKTA.

10

Pasznien 2. MeTo/bl M aArOPUTMBbI MALIMHHOTO
o0yueHus

Tema 2.1. AITOPUTMBI METPHUYECKON
Kaccu(UKaIMU U OLIEHUBAHUS CXOJCTBA
00BEKTOB.

Tema 2.2. MeToBI «I€PEBbs PEIICHAIN».
Tema 2.3. VIcKycCTBEHHBIE HEHPOHHBIE CETH U
TEXHOJIOTUH.

Tema 2.4. MeTpHKH B 3aja4ax MAIIMHHOIO
o0y4eHus1.

14

Wroro B CeMECTpE:

24

Cemectp

Pazzen 3. OCOOCHHOCTH MHKEHEPHU
HMHTEIJUICKTYaJIbHBIX HH(POPMAIMOHHBIX CHCTEM
Tewma 3.1. Pazpaborka MHC.

Tewma 3.2. MeTo1bl HH)KEHEPUH 3HAHUI

20




Paznen 4. IncTpyMeHTapuii NpUMEHEHHUsI METOJI0B
nun
Tema 4.1. O030p S3BIKOB MPOrPaMMHPOBAHHUS
2 2 2 31
Python, R.
Tema 4.2. O630p aHATUTUYECKUX N1AKETOB
MHTEJUIEKTYaJIbHOTO aHAJIN3a IaHHbIX.
Hroro B cemectpe: 4 4 4 51
Hroro 8 8 8 0 75
[IpakThueckas MOATOTOBKA 3aKIIOYAeTCsi B  HEMOCPEACTBEHHOM  BBIIOJIHEHHU
Oo0y4aloOlIMMKCS  ONPEJCICHHBIX  TPYIOBBIX  (DyHKUMiA,  CBsI3aHHBIX € Oymyluei

HpO(i)CCCI/IOHaHLHOI‘;I HACATCIBHOCTBIO.

4.2. CopepskaHue pa3JesIOB ¥ TEM JICKIIMOHHBIX 3aHATHH.
ConepxaHue pa3aeioB U TeM JICKIMOHHbIX 3aHATHH IPUBEACHO B TabiuIe 4.

Ta6m/1ua 4— COI[Cp)KaHI/IC pasaeyioB U TEM JICKHUOHHOT'O LIUKJIA

T10JIb30BATCIIN.

Paznen 4. UucTpymeHTapuii
nmpuMeHeHus metonos N

4.2 0O630p
QHaJIM3a JAHHBIX.

4.1 O630p s3bIKOB IporpammupoBanust Python, R.
AHAINTHYECKUX  AKETOB

HUHTCIIJICKTYAJIbHOTO

4.3. Ilpaxkruyeckue (CEMHHAPCKUE) 3aHATHUS
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TA0IHILIE 5.

Tabnuua 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTh

Howmep paznena

Ha3sBanue u conepxanue paz/ieioB U TeM JEKIIMOHHbBIX 3aHATHH

Paznen

1. OCHOBHBIE

TMOHATUA UHTEJJICKTYaJIbHBIX

HnH(pOPMALIMOHHBIX
TEXHOJIOTUI

1.1 Bsenenue B TeOpuIO
HckyccTBEeHHBI — MHTEIEKT,  MHTEJUIEKTyalbHas — CHCTEMa,
KOTHHUTOJIOT. IlonsTHe, TEPMUHBI u OIIpeJIeTICHUs
MHTEJUIEKTYaIbHON CUCTEMBI M TEXHOJIOTMH, OCHOBHBIE CBOMCTBA.
OCHOBHbIE HaIpaBJICHUS HCCIICOBAHUI B OOJACTH MCKYCCTBEHHOIO
UHTEIUIeKTa (MAallMHHOE OOYy4YeHHE, aHallM3 [aHHBIX, ECTeCTBEHHO-
s13bIKOBasi 00paboTKa U J1p.).

1.2 Tumnosele 3amaun s ucronb3oBanuss MMM, 3apaun
KJ1acCU(pUKaLUM, KIACTEPU3ALMHU, PErPECCUU U T .

1.3 IlpoGnemHass 00macTb HCKYCCTBEHHOTO HHTEIUIEKTA.
IIpencraBnenne 3HaHuid. MaHuIyaupoBaHHE 3HaHUSAMH. basbl
IaHHBIX U 0a3bl 3HAHUM.

HHTCJJICKTYAJIbHBIX CHUCTEM.

Paznen

AJITOPUTMBI

o0yueHHs

2. Merogsl wu
MAaIIUHHOIO

2.1 AAropuTMBI METPUYECKOW KiacCH(HUKAIMU U OLCHUBAHUS
cxonctBa o0bekToB. IloHsATHe mpeueneHTa, BHIOOPKH (TECTOBOH,
obyuatomeit). Mertox k Ommkaiimmx coceneil. baiiecoBcknit
kiaccudukatop. MeTo KOPpPeKTUPYIOLIMX npupaiieHunii. Merosq
9TaqoHOB M Jp. CHIDKEHHS pasMEPHOCTH U PaHXHPOBAHUS
nmaHHbIX. Kimactepmsamms naHHbIX MerogoM K-means. Meton
JTUHEHHOU perpeccuu.

2.2 Merogpl «uepeBbsi petieHuit». IIpouecc koHCTpyHpoBaHHs
JepeBa pelleHuil: KpUTepuu paclIeIUIeHus], COKpalleHHe AepeBa
uim  orceueHue BeTBell. CpaBHHTENBbHBI 0030p alropuTMOB
CART, C4.5, 1D3 u ap.

2.3 HckyccTBeHHbIE HEWPOHHBIE CETH U TEXHOJOrHH. Mozenb
HCKYCCTBCHHOTo  Helipona. [loporoBble  QyHknmu. Mopemu
HEUPOHHBIX ceTeil.

24 Merpuku B 3ajJayax MalIMHHOrO oOy4eHus. OmuOku
wiaccudukanun (Matpuia ommbok). Merpuk accuracy, precision,
recall, F-mepa u nip.

Paznen

3. Ocobennoctu

HWHXXCHCPpUU

HHTEJJICKTYaJIbHBIX
I/IH(bOpMaI_II/IOHHLIX CHCTEM

3.1 Pazpaborka MHMC. JKusHennsiil nukn. Otamsl pa3paboTKH,
(dhopmanuzarus, peanuzanus, TECTHPOBaHUE, OTbITHAS
SKCIUTyaTalys.

3.2 Meronpl WHXCHEpUHM 3HAHWHA. YUYacCTHHKHM IIpolecca
pa3pabOTKU: OSKCIEPThl, HHKEHEPhl MO 3HaHHSM, KOHEYHBIC

Ne paznena
Ne o dopmbl pakTHueckux | TpyaoeMKocTb,
TeMbl npakTHYECKUX 3aHATHHA . JTUCTIUTT
n/n 3aHATUN (gac)
JIMHBI
Cemectp 9
1. | MaTepnonauus, SKCTPAoasiys. | TPyNIOBbIe AUCKYCCHH, 2 2
IMocTpoeHne MpOrHo3HbIX poiesas urpa
MozielIei 110 MeTOoy IMHEHHOH
perpeccuu.
2. | NHTenneKkTyaabHbIA aHAIN3 TPYHIOBBIE AUCKYCCHH, 2 2
TaOJUYHBIX JaHHBIX. poieBas urpa
Knacrepuzanus n
knaccudukauus. PacnosnaBanue
00beKTOB. MeTo/1bl MAaIIHHOTO
00YUCHUSL: «IEPEBbs PELICHUID»,
HEHPOHHBIX CETH U Jp.
3. Cemectp 10
4. | BeiGop u 060CHOBaHHE KJlacca U | TPYIIOBbIE AUCKYCCHH, 2 1,3
3a/1a4 MHTEJUICKTYaJIbHBIX pelieHue
TEXHOJIOTHH CUTYalMOHHBIX 3a/a4
[ouck mpuxyiagHOTO
npumenenust VICT,
(opmanuzanus npeaMeTHOI
obsactu
5. | IIporpamMHas peanu3ariust TPYNIOBBIE AUCKYCCHH, 2 4
MPOCTEHIINX SKCIIEPTHBIX posneBast urpa
cucreM. OTpaboTKa TEXHOIOTHI
MPOrPaMMHUPOBAHUS U
OMOIMOTEK MAIIMHHOTO
oOy4eHusl.
Bcero 8
4.4. JlabopaTopHbIe 3aHATH
Temsbl 1aG0paTOPHBIX 3aHATHI M UX TPYLOEMKOCTb IPUBEICHEI B TA0IHLE 6.
Tabauna 6 — JlabopaTopHbIe 3aHITHS H UX TPYAOEMKOCTh
W3 Hux No
MIPAKTUYECKO
Ne TpynoemMKocTs, o pasnena
HanmeHnoBanne 1abopaTOpHBIX paboT i
/i (gac) JTUCIIATT
HO/ITOTOBKH,
JIHBI
(gac)




Cemectp 9

MEKTPOHHBI
X
9K3EMILLIPO

B)

Jluneiinas perpeccusi, AepeBbsl pelIeHUN 2 1,2
Heiiponnsle cetn 2 1,2
Cemectp 10
OnucaHue MpeaMeTHOH 0bacTH, 2 3
IUTAHUPOBaHKE SKCIIEPHUMEHTOB
(knmacrepuzanusi, Kiaccupukaiusi,
rapameTpu3anus)
W3yuenue HHCTpyMEHTapusl MOACTHPOBAHUS 2 4
nn
Bcero 8

4.5. KypcoBoe mpoeKTHpoBaHuUe/ BHIIOIHEHHE KYPCOBOU pabOThI
V4eOHBIM IIIAHOM HE IPEeLyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroInuXcst
Buzpl caMmocTosTeNbHOM pabOThI U €€ TPYJOEMKOCTh IIPUBECHBI B TA0IMILIE 7.

Tabuuma 7 — Buasl caMoCTOSITENbHOH paboTh M ee TPYAOEMKOCTh

https://www.urait.ru/bcode/442315

Beccmepturiii Urops AnekcanapoBud.
MuTennexryanbHble CUCTEMBI : YUeOHUK
u npaktukym st CITO / BececmepTHblit
Hrops Anexkcanmposuu, HyrymaHosa
Amus barmarosHa, IlnatoHoB AJsiekceit
BrnamgumupoBuu ; beccmeprusiit U. A.,
Hyrymanosa A. b., Ilnatonos A. B. -
Mocksa : U3narensctBo FOpaiit, 2019. -

243. - (ITpodeccronanpHoe
obpasoBaHnmue). - Internet access. - 978-5-
534-07818-3. - URL:

https://www.urait.ru/bcode/442315. -
ObC IOpaiir

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

T'acanoB Dubsp Dabaaposuy.
NuTennexryanpHble cucTeMbl. Teopus
XpaHEHHUs ¥ IIOUCKa HH(POPMAIHH
VyeOuuk / I'acanoB Dibstp DibaapoBud,
Kynpsisues Banepuit bopucosud ;
T'acanoB O. O., Kyzapssues B. b. - 2-¢
W3], UCTIp. U A0M. - MocKkBa :
MznatensctBo FOpaiit, 2019. - 271. -
(bakanaBp u marucTp. AKkajeMUUECKHUi
Kypc). - Internet access. - 978-5-534-
08684-3. - URL:
https://www.urait.ru/bcode/437023. -
OBbC KOpaiit

Bun camocrosTensHOM paboTh B:Zrco, Cemectp 9, wac Cemecrp 10, gac
1 2 3 4
M3yuenue TeopeTHIecKoro Marepuana
6 10
nmuctuoiaael (TO)
Kypcooe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bsinonaenue pedepara (P)
IloaroToBka K TeKyIIeMy KOHTPOIIIO 4 ]
ycneBaemoctH (TKY)
Jomamnuee 3aganue ([13) 4 8
Kountponbhsie paboTel 3a0unnkoB (KP3) 4 8
IToaroTroBka K NPOMEXYTOYHON 6 17
atrecraryu (I[1A)
Bceero: 75 24 51

5. IlepeueHb yueOHO-METOANUECKOTO O0ECIEUEHUS
JUISL CAMOCTOSITEIbHON paboThl 00yUYarOLIMXCS O TUCHUILTHHE (MOAYJIIO)

YueOHO-MeTOAMUECKUEe MaTepuaibl Uil CaMOCTOSTEIbHON PaboThl 00y4aIOIUXCs YKa3aHbl B

mi. 7-11.

6. HepequL TNI€YaTHBIX U 3JICKTPOHHBIX y‘IC6HLIX W3IaHuN

HepequL TI€YaTHBIX U 3JICKTPOHHBIX y‘IC6HLIX U3JaHuNA TIpUBC/ICH B T3.6.]'II/II_IC 8.

Tabnuna 8— IlepeueHb NeYaTHBIX M AIEKTPOHHBIX YUEOHbIX U31aHUMH

http://new.znanium.com/go.php?id=103
2131

[IstaeBa AnHa BragumupoBHa.
HHTennekTyanbHble CHCTEMBI U
TexHoJIoruu: YueOHoe nmocodue; BO -
Bakanaspuar / [IstaecBa AHHa
BnagumuposHa, Paesna Kcenns
BragucnaBoBHa. - KpacHosipek :
Cubupckuii henepanbHbIit
ynusepcurer, 2018. - 144 c. -
9785763838732. - URL:
http://new.znanium.com/go.php?id=103
2131. - ObC Znanium

HIugp/
URL agpec

bubmmorpaduyeckas cchiika

Komuectso
IK3EMILBIPO
BB
OHoIoTEKE

(kpome

https://www.urait.ru/bcode/445852

CrankeBud JIeB AnekcaHIpoBHY.
HHTennekryanbHble CHCTEMBI U
TEXHOJIOTUH: YUeOHUK U MPAKTHKYM
Jnst CTIO ; CrankeBud JI. A. - Mocksa :
WznatensctBo FOpaiit, 2019. - 397. -
(IIpodeccuonansHoe o6pa3oBanue). -
Internet access. - 978-5-534-11659-5. -
URL:
https://www.urait.ru/bcode/445852. -
OBbC HOpaiit




7. TlepedeHb MEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
[epeuens IEKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB UH(OPMALUOHHO-
TENIEKOMMYHUKALMOHHON ceTH «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JUCLMILIMHBI
TpuBezieH B Tabmme 9.
Tabmuna 9 — IlepedeHb JMEKTPOHHBIX 00PAa30BATENBHBIX PECYpPCOB MH(POPMALOHHO-
TEJIEeKOMMYHUKAIIMOHHOH cetu «MHTepHeT»

10.1. CocTaB OLIEHOYHBIX CPEACTBIUIA IPOBEIACHUS IMPOMEXKYTOUHOH aTTecTanuu
o0yuaromuxcs o AUCUUIIMHE PUBEJeH B Tabauue 13.
Tabauna 13 — CocTaB OLIEHOUHBIX CPEJCTB ISl IPOBEJEHHS IPOMEKYTOUHOM aTTecTalluu

Buz npoMexxyToyHOH aTTecTalun [TepeyeHp OLIEHOUHBIX CPEJCTB

DK3aMeH CHHcoK BOIPOCOB K DK3aMEHY;
DK3aMCHAIIMOHHBIC OUIICTHI;
3amaun;

Tectsl.

URL agpec Haumenosanue
http://www kdnuggets.com/ Data-mining. MexxxyHapOIHbIA poQecCHOHATBHEIH CaiiT,
HOCBSIIEHHBIN MPOOIEeMaTHKE HHTEIUICKTYalbHOTO aHATIH3a
JIAHHBIX.

3auer Crmcok BOIpocos;
Tecrs;
Bamaun.

http://www.machinelearning.ru | MachineLearning.ru. [Ipodeccronanbublii HHGOPMAITHOHHO-
AQHANMTUYECKHUI pecypc, MOCBSIICHHBIH MAIIHHHOMY
00y4eHHI0, pACIIO3HABAHUIO 00PA30B M HHTEIUICKTYaIbHOMY
aHaimu3y aanHbix. URL: http://www.machinelearning.ru

http://colab.research.google.com | Jlaboparopust Google no n3y4eHnto MEeToJ0B MallIMHHOTO
o0yueHus

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOIHI
8.1. Ilepeyenp nporpaMMHOro oOecreueH s, HCIOIB3yEMOr0 MPH OCYLICCTBICHUU
00pa30BaTeIbHOTO MPOLIECcca MO JUCLMILIHHE.
[lepeuens ucnonp3yeMoro NporpaMMHOTo odecrieueHus npecrasiieH B Tabnure 10.

Tabauna 10— Ilepeuens nporpaMMHOro obecneueHus

10.2. B kauecTBe KpUTEpPHUEB OLECHKA YyPOBHSI Cc(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIMI 00YYaroUMMHCS NPUMEHSCTCSl 5-0aiuibHasi 1IKajda OLUECHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBecHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIONb30BATHCS
100-0anipHast — mKaja  MOAYJIbHO-PEHTHHIOBOM  CHUCTEMBl ~ YHHBEpPCHUTETa,  IpaBUIia
HCIOJIb30BAHUS KOTOPOH, yCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
T'YAIL

Tabnuua 14 —Kpurepuu oueHKH ypoBHsI CHOPMHUPOBAHHOCTH KOMIIETCHIIMI

Or1eHKa KOMIIETEHINA

XapakrepucTrka cOpMUPOBAHHBIX KOMIIETECHIMI
5-OayuTbHas IIKasa PaKTep bop

Ne i/ HaumenoBanue

1 Hurepnperatop PYTHON.
BaseGroupLabs. Texnonoruun ananusa ganseix. URL: http://www.basegroup.ru/ .
WNuctpymenTt nnresviekryansHoro aHanusa gaHaeix DEDUCTOR. YuebHas auieH3us

8.2. Ilepedyenn MH(OPMaINOHHO-CIIPABOYHBIX CHCTEM, HCIIOJIB3yEMBIX npu
OCYILIECTBICHUH 00Pa30BaTEILHOTO Mpoliecca 1Mo AUCHHUILINHE

[lepeueHbp HCHONB3yeMbIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabure 11.

Tabauna 11— Ilepeuenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

— oOyuatomuiics riayOOKO M BCECTOPOHHE YCBOMJ IIPOTpaMMHBII
Marepua

— YBEPEHHO, JIOTUYHO, IIOC/IEI0BATENBHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsCh HAa 3HAHUS OCHOBHOW M JOIOJIHUTENIBHOW JIUTEPATYPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHS C MPAKTHIECKOH
JeATENbHOCTBIO HAlPABIICHHU;

— yMeno 000CHOBBIBAET U apTyMEHTHPYET BBIIBHIa€MbIC UM HICH;

— JIENaeT BLIBOALI M 0000IIEHN S

— cBOOOJIHO BIIaJIEET CUCTEMOH ClIelUaan3UPOBAHHbIX NOHATHIA.

«COTJIMYHO»
<«Ga4TCHO»

Ne i/ HaunmenoBanue

He npexycmorpeno

— o0yuaronuiicst TBEpJ0 YCBOWI IPOTPaMMHBIN MaTepHa, TPaMOTHO 1
[0 CYyHIECTBY H3JIaraeT ero, OMNHpPascCh Ha 3HAHHUS OCHOBHOM
JIUTEPaTYpPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBaCT YCBOCHHBIE 3HAHHS C IIPAKTHYECKOW JAESTEIBHOCTHIO
HarnpaBJICHUs,

— apryMEHTUPYET Hay4HBIC TOJIOKCHHS;

— JIeNaeT BBIBOJIBI M 0000IICHNS,

— BJaJieeT CUCTEMOH CIelMaIN3UPOBAHHBIX OHATHI.

«XOpOLIO»
«3a4YTCHO»

9. MarepuanbHO-TeXHHUeCKas 6a3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH sl  OCYIECTBICHHS
00pa3oBaTenbHOrO Mpolecca Mo AUCHUIUIMHE, TPEACTaBIIeH B Tadauiel 2.

Tabnuua 12 — CoctaB MaTepuabHO-TEXHUYECKOW 0a3bl

Ne HaunmenoBanue coctaBHON 4acTi Howmep ayautopun
/i MaTepUaIbHO-TEXHHYECKOH 0a3bl (TIpy HEOOXOAUMOCTH)

— oOyuaronuiicsi yCBOMJ TOJILKO OCHOBHOHM MpOrpaMMHbBIN Matepual,
MO CYLIECTBY H3JIaraet €ro, OMMPasCh HAa 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPHI;

— JIOMYCKAeT HECYIECTBEHHbIC OLIMOKH U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYIHEHHs B HPAKTHYECKOM INPUMEHEHHH 3HAHWMN
HaIpaBJICHUs;

— c11a00 apryMEeHTUPYeT Hay4HbIE TOJIOKEHUS;

— 3aTpyaHseTcs B GOPMYIHMPOBAHUH BHIBOJIOB M 0000IICHNUH;

— YaCTHUYHO BJIAJICET CHCTEMOH CIELMAIM3UPOBAHHbIX TOHSITHH.

«YIOBIICTBOPUTEIIBHOM
(«3AUTCHO»

MynbTMenitHAS ICKINOHHAS ayIUTOPHUS

2 | KomnbloTepHslii Ki1ace

10. OuenouHsle cpecTBa UI IPOBEACHUS IPOMEKYTOUHOM aTTecTalu

— oOyyaronuiics He YCBOMJ 3HAYMTEIBHOH YacTH IPOrpaMMHOTO
Marepuana;

— IOIlyCKaeT  CYLICCTBEHHbIE  OMMOKA M  HETOYHOCTH  IpU
paccMOTpeHHH MpobJieM B KOHKPETHOM HalpaBJICHUH;

— HCOBITHIBACT TPYJHOCTH B MPAKTHYECKOM MPUMCHEHHUHU 3HAHMIT;

— HE MOXKET apryMEHTHPOBAThH HAYYHBIE [TOJIOKCHHUS;

— He GOPMYIIHPYET BHIBOZOB M 0000IICHHH.

«HEYIOBIICTBOPUTEIIHLHOY
«HE 3a4TCHO»




10.3. TumoBble KOHTPOJIBHBIE 3a/1aHUS MIIM HHbIE MaTepUabIL.
Bomnpocs! (3aaun) 1715 9K3aMeHa MpeJcTaBliieHsl B Tabuie 15.

Tabnuua 15 — Borpocs! (3aauun) Asst 9K3aMeHa

Ilepeuens TeM Ui KypcOBOrO IPOEKTHPOBAHMS/BBIOIHEHHS KypcOBOW padoThI

TIpeCTaBJICHBI B Tabmune 17.
Tabauua 17 — TlepedeHp TeM sk KypCOBOTO NPOSKTHPOBAHHS/BBIIOJHEHHUS] KYPCOBOW paboThI

Ne i/

ITpumepHSBIit epedeHb TeM Ul KypCOBOrO IPOCKTUPOBAHMS/BBIIIOTHEHHS
KypCOBO# pabOTbI

VueOHBIM [IAHOM HE NPELyCMOTPEHO

Bonpocsl a1 mpoBefeHHs TMPOMEXKYTOUHOH aTTecTallid B BUAE TECTHPOBAHMS

TIpeCTaBJICHBI B Tabmune 18.

Tabnuua 18 — [puMepHsIii epedeHp BOIPOCOB ISl TECTOB

Ne . Kon
ITpumepHslit nepeyeHb BOIPOCOB A1l TECTOB
/1 UHIUKATOpa
1. OnpezeneHue HHTEIEKTYaIbHOH CHCTEMbL OIIK-1.B.1
2. Hanpasnenus ucciaeoBaHuii HCKYCCTBEHHOTO HHTEIUIEKTa YK-2.¥.3
3. MeTo/1p1 OCHOBaHBI Ha aJITOPUTMAX METPHUYECKOH KitaccuUKAIUU 11K-9.3.3
4. Mertobl 0OHapYXKEHHs 3aKOHOMEPHOCTEW, OCHOBaHHbIC Ha APEBOBHIHBIX IIK-9.3.3
IrOPUTMax IOUCKA
5. ®parMeHT MaTeMaTHYEeCKOro annapara, OTHOCSIIUICS K HCKYyCCTBEHHBIM IIK-9.3.3
HEHPOHHBIM CETSIM
6. DparMeHT 3anucH 0THOCHTCs K Metoay K-6mmxkaiimux coceneit I1K-9.3.3
7. PopmMyna pacuéTa METPUKH <Ha3BaHHE™> IK-1.V.3
8. OmnperneneHue KIacTepU3aLMY, KIaCCH(HKALNU, PErPECCHH I1K-9.V.3
9. MeToab! OYHCTKH JaHHBIX I1K-9.Y.2
10. | Yro takoe OyCTHHT, OETTHHT YK-2.V.3
11. | Teopema baiieca YK-2.B.2
12. | Buasl GpyHKUHMiT akTHBALH VK-2.B.2
13. | Tepmunonorust HanpasiaeHuit M VK-2.¥.1
14. | MeTonp!l U3BJACYEHUS 3HAHUM KOTHUTOJIOTOM VK-2.V.1
15. | CocraBHblE 4aCTH SKCHEPTHOH CUCTEMBI VK-2.B.2
16. | Bujsl mporpaMMHBIX CpeCTB Ul penienus 3agady MU OIIK-2.3.1
17. | ®yHKUMOHAJ MAKETOB HHTEJUIEKTYaJIbHOI0 aHAJIHM3a JaHHbBIX OIIK-2.¥.1
18. | bubnuoreka no pabore ¢ MAIIMHHBIM 00yYEHHEM OIIK-2.B.1
19. | CgoiictBa MetooB U a5t ux npiuMeHeHusl B aHann3e OOJIBLIMX JaHHBIX T1IK-1.V.3

HepequL TEM KOHTPOJIbHBIX pa60T 10 OUCHUIIINHE 06yqafo111p1xcs{ 3a09HOM q)OpMLI

o0yueHwus, peacTaBieHbl B Tabuuie 19.

Tabmuna 19 — [epeyeHb KOHTPOIBHBIX padoT

Ne /it IlepedeHp KOHTPOJIBHBIX pabOT
1. | Onucanue npegMeTHOH 00JacTH, HOATOTOBKA YKCIIepUMEHTa npumeHeHunss MUN
2. | Jlunelinas perpeccust
3. | depeBss perieHuit
4 HckyccTBeHHBIE HEHPOHHBIE CETH

Ne i/ Ilepeudens Borpocos (3a1a4) Ui SK3aMeHA Kon
HMHJMKaTOpa
1 [lonsiTue, TEPMUHbl M ONPEJICTCHNA MHTEIIEKTYAIBHBIX CHCTEM M | ou- 1 by
TEXHOJIOTHH
2. Hamnpasnenus uccienoBaHuii HCKYCCTBEHHOTO MHTEJUIEKTA YK-2.¥.3
3. 3ajaun, penraeMble METOaMH UCKYCCTBEHHOI'O HHTEIUIEKTA YK-2.¥.1
4 Oco0eHHOCTH MOJEINPOBAHUS, IPEAMETHAS OPUEHTALMS, THITH3ALMS U VK-2.B.2
) 3¢ (HEKTUBHOCTh METO/IOB HCKYCCTBEHHOT'O MHTEIUICKTA o
5. OKcneprMeHTallbHas OCHOBA MOAENUpoBaHus MeTogamu M OIIK-1.B.1
6. 3a1aun MHTEIUIEKTYAJIbHOTO aHAJIHM3a JaHHBIX 11K-9.3.3
7. 3aaun K1accu(HUKaUY, KIACTCPH3allHU, PETPECCHH U T.J. 11IK-9.V.3
8. Mertoibl METPUUECKOH KiIaCCH(UKALIMH. I1K-9.3.3
9. Asroputwm k Gnkaimx cocenei. 11K-9.3.3
10. CHIKEeHHUs. Pa3MEPHOCTH M PAH)KUPOBAHMS JAHHBIX. IIK-9.Y.2
1. Hurepnperanus pe3y/nbTaToB MOJEIMPOBAHMS, METPUKM B 3aJadax K-1.Y 3
MAaIlIUHHOTO 00y4CHUS
12. AunroputM Kiacrepusanuu k-cpenHux I1K-9.3.3
13. AJITOpHUTMBI IepEBbEB PEILEHUIH I1K-9.3.3
14. Kpurepuu pacuienienus, COKpalieHle JepeBa Wil 0TCeUeHUe BeTBei I1K-9.3.3
15. Mopens neprentpora, GyHKIUY aKTUBALHH. I1K-9.3.3
16. Mopnenu HeHpOHHBIX ceTei T1K-9.3.3
17. MeToabl U3BJI€YECHHS 3HAHUH KOTHUTOJIOIOM T1K-9.3.3
18, HHcTpyMeHTanbHbIe CPEACTBA U SA3bIKU PAa3paOOTKU MHTEIUIEKTYalbHBIX OMK-2.V.1
CHCTEM
19. IIporpammusie Oubanoreku Meronos NN OIIK-2.B.1
20, OCOOEHHOCTH ~HH)KEHEPUH HMHTEJUIEKTYaJbHbIX HH(OPMALMOHHBIX OMK-23.1
CHCTEM
Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.
Tabnuua 16 — Borpocs! (3aaun) aist 3adera / nudd. 3auera
15(_;1 [Mepeuensb Bonpocos (3anay) st 3ayera / qudd. 3auera I/IHL[II/fl?:’I[‘Opa
1. [TonsaTue, TEpMUHBI ¥ ONPEACTICHUSI HHTEIUIEKTYAIbHBIX TEXHOIOTUI YK-2.V.1
2. MeTo/1pl MAIIMHHOTO 00YUYEHHMsI, aHAJIM3a JaHHBIX OIIK-1.B.1
3. OCHOBBI €CTECTBEHHO-SI3bIKOBOI 00pabOTKU OIIK-1.B.1
4. Tunossie 3agaun 115 ucnoas3oBanus MU VK-2.V.3
5. OCHOBHBIC OHSTHUS POBECHUS MOJICTUPOBAHHUS (IKCIIEPUMEHTA) VK-2.B.2
MUMU (npeneneHT, 00beKT, BBIOOPKA, TOYHOCTH U T.J1.)
6. OnpeneneHue KiacCUPUKAILKK, KIACTEPU3ALUH, PErPECCHU [1K-9.Y.3
7. [IpoGnemuasi 0071aCTh HCKYCCTBEHHOT'O MHTEJICKTA. YK-2.B.2
8. [pencraBnenne 3Hanuii. basbl TaHHBIX U 0a3bl 3HAHUN. OIlIK-2.3.1
9. ANropuTMbI METPHUYECKOH KacCU(pUKALUY U OLIEHUBAHUSI CXOCTBA I1K-9.3.3
00BEKTOB.
10. Mertpuxu B 3agauax MUN. T1K-9.3.3
11. | CHmxeHHs pa3MEepHOCTH U PaH)KMPOBAHUS TAHHBIX. [IK-9.Y.2
12. MeToap! «1epeBbsl pelICHHI». T1K-9.3.3
13. | MckyccTBeHHbIE HEHPOHHBIE CETH M TEXHOJIOTHH I1K-9.3.3

10.4. MeToauueckue MaTepHabl, onpezensomue MIPOLIEAYPHI OLIEHUBAHMS

HMHIUKATOPOB, XapaKTepH3yIOIIUX dTanbl (HOPMHUPOBAHHMS KOMIETCHIHMIl, colepkarcs B
JIOKaNbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOIIMX HOPSIOK M MPOLEAypy
MPOBECHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTALMK 00Y4arOIHXCS

I'VAIL

11. MeTtonuueckue YKa3zaHus [Jist 06yqa}0mnxc;{ 110 OCBOCHHUIO TUCIIUITIIMHBL




11.1. Meronuueckue ykazaHus I OOy4alOUIMXCS MO OCBOCHHIO JIGKLIHOHHOTO
Marepuaa.

OCHOBHOE Ha3HAYCHHE JICKIMOHHOTO MaTepualia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
r1y0OKOe W SICHOE H3JIOKeHHEe ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOHM JIEKIMH B
paMKax JAMCUMIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCIO MH(OPMALMIO IO TEME, a B OCBOCHHHU
(yHIaMEHTANBHBIX [POOJEM [MCUMIUIMHBL, METOJOB HAy4YHOTO MO3HAHMS, HOBEHIIHX
JOCTHKCHUI Hay4qHOW MbICIU. B yueOHOM mpoliecce JeKIus BBINOIHIET METOM0I0IHYECKYHO,
OpraHU3alMOHHYI0 ¥ WHGOPMAUMOHHYIO QyHKUUH. JICKIHs pacKpblBacT MOHITHHHBIN armapar
KOHKPETHOW 001acTi 3HaHUs, €€ MpoOJeMbl, JaeT LEIbHOE MNPEACTABICHHE O AUCLUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTMMH JUCIUIUIMHAMH.

[lnanupyemsble pe3yabTaThl IPH OCBOECHUH 00YYAIOIUMUCS JEKIIMOHHOIO MATEPHAIIA;

— OJyYeHHE COBPEMCHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUI, YPOBEHBb
KOTOPBIX OIpPE/IIISIETCS LIEJICBON YCTAaHOBKOW K KaXK/I0H KOHKPETHOH TeMe;

— MOJy4YCHHE OIMbITa TBOPUECKON PabOThl COBMECTHO C MPENOaBaTeieM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KadyecTB, JIOOBH K TMpeaMeTy |
CaMOCTOSITEJILHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJIEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;

— T[OJydYeHHE 3HAHUI O COBPEMEHHOM YpPOBHE DPAa3BHTHS HAyKH M TEXHHKH U O
MPOTHO3€ UX Pa3BUTHs Ha OJMKaMNIINE TOMIBI;

— Hay4HTHCSl METOAMYECKH 00pabaThiBaTh Marepuan (BBLICIATH IJIaBHBIC MBICIH U
MOJIOKEHHsSI, TMPUXOIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyIIpoBKax);

— MOJy4YeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOANMBIX TEPMUHOB U MOHSATHH.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCSA  JAEMOHCTpalMeil ciaiiioB U
HCIOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuaja IIpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
0COOCHHOCTSX MPUMEHEHHS OT/EIbHBIX TEMATUK MO JUCLIMILIHHE.

CTpyKTypa mpeaocTaBaCHHUs JEKIHOHHOTO MaTepHaa:

—  H3JI0KEHHE TEOPETHYECCKHX BOIPOCOB, CBA3aHHBIX C pACCMATPUBAEMO TEMOIA;

—  00001IeHe H3II0KEHHOTO0 MaTepraia,;

—  OTBETHI HA BO3HHUKAIOIIHE BOIPOCHI 10 TEME JICKLHH.

11.2. Meroauueckue yka3aHusi Ui OOY4YaroIMXCsS IO BBIMOJHEHUIO J1abOpaTOPHBIX
pabor

B xone BbIMONHEHHS 11a0OpaTOpHBIX pabOT OOydaromuiics MODKEH YIIyOHTh W
3aKpeNUTh 3HAHUsI, NPAaKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOIMKOM M TEXHUKOU
SKCIIEPUMEHTAa B COOTBETCTBHM C KBIN(HUKALMOHHOW XapaKTEPUCTUKONH 00YyYaloIIerocs.
BrinonHenne nabopaTopHbIX pabOT COCTOUT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOH, PacueTHO-
AQHATUTHYECKON YacTe U KOHTPOJIBHBIX MEPONPUSTHIH.

BeimonHeHne 1a00paTOpHBIX PaboT 00y4arommMCs SBISETCS HEOThEMJIEMOW YacThIO
U3YYCHUS] JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCreunBAIOIIM PELICHNE CIISYIOINX OCHOBHBIX 3aa4 00y4alomerocs:

— IpuoOpeTeHHe HaBBIKOB HCCIEJOBAaHMSA MPOLECCOB, SBICHMA M  OOBEKTOB,
H3y4aeMbIX B paMKax AaHHOW JHUCIHUILINHEI,

— 3aKpeIUICHUe, Pa3BUTHE M JETAIM3AlMS TEOPETHUECKMX 3HAHWM, MOIYYEHHBIX Ha
JICKIHSX;

— TOJyYyeHHE HOBOH MH(POPMALMH 110 U3y4aeMOH AUCLMILIHHE;

— mpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOHM  paboTel ¢ 1abOpaTOpHBIM
00opyoBaHNEM U IpHOOpPaMH.

3ananue U TpeOOBaHUS K IPOBEJCHUIO Ja00paTOPHbBIX paboT

3ananue Ha 1ab0paTOpHYHO padboTy HOPMUPYETCSt MHANBHIYAIBHO IS KQXKIOro CTyICHTA.
B ocHOBe mpoBeneHHS ~Ia0OPAaTOPHBIX  pa0OT MONOXKEHA  KOHIEHIHMS  Pa3BUTHA
CaMOCTOATENBHOCTH, TBOPYECTBA, KPEATHBHOCTHU, OTBETCTBCHHOCTH 32 MOIyYCHHBIC PE3YIIbTaThl
n pewenus. Kaxnas naboparopHas paboTa mpeincTaBisieTcs K 3allMTe Kak peabHas
HMHIUBUYalIbHO BBINOJMHEHHAs 3anada(u). [IpuHUMaeTcss U OLICHUBACTCS MPENoJaBaTelieM B
NEepBYI0 oOdYepenb C IO3MIUM IIParMaTHK{, IIPaKTUKA [PHMEHEHHS U IEPCOHAIBHOU
OTBETCTBEHHOCTH 32 MPOAEIAHHYIO Pa0OTy U NPEJCTABICHHBIE PE3YJIbTATHI.

O06s13aTeIbHBIMI MEPONIPUSTHAMY ABIAIOTCS: YCTAHOBKA YKa3aHHOT'O IIPOrPaMMHOIO
obecreueHust, 3HAKOMCTBO €O CIIPABOYHBIMHU ¥ METOANYECKUMU MaTepuanamu. JlaboparopHas
paboTa BHINOJIHAETCS HAa KOMIIBIOTEPaX B ayAUTOPUSX Kadeapbl WK HA JINYHOM 000pyI0BaHUU
(HOYTOYKH, KOMIIBIOTEPBI, IUIAHIIETHI U T.1.).

Crpykrypa 1 hopma oruera o 1a00paTopHOi paboTe

Or4er 0 BBINOJHEHUH JIAOOPATOPHOH paboThl JOKEH BKIIOYAThH CICAYIONIHE HO3UIIUH:
NIOCTAaHOBKY 3aJlaul, OIMCAHUE HCCIECIyeMOWH HpeAMETHOH o0lacTH, IMONIaroBOE OIHCAHHE
TEXHOJIOTUM BBINOJIHEHHS! C HEOOXOAMMBIMM KOMMEHTapHAMH K pa3pabOTaHHBIM OOBEKTaM
KOH(UTYpaLuH, pe3y/IbTaThl U BHIBOJIBI.

TpeboBanus Kk ohopMIeHHIO OTYETA O 1a0OPATOPHOI padoTe

Cognepxanue u odopmieHre pabOThl CIEQyeT BBINOJHATH B COOTBETCTBHH C
tpeboBanusiMu I'OCTos. [leiictBytomas cucrema crangapro I'YAIl HaxomsaTcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

11.3. Meroauueckne yka3aHHS AJIsI OOy4aroNIMXCsS IO MPOXOXJICHUIO IHPaKTUYECKUX
3aHATHH.

[IpakTiueckoe 3aHATHE SBIAETCA OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuy y4eOHOTO
TIporiecca, 3aKII0YaoIasicsl B BHIITOJIHEHUH 00y4aroIMMUCS I10]] PyKOBOACTBOM IIPEIIOIaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHMH C LEeNIbl0 YCBOGHUS Hay4YHO-TEOPETHYECKHX OCHOB Y4eOHOM
JICLIUITIMHBI, IPUOOPETEHNS YMCHUI U HABBIKOB, OIBITA TBOPYECKOH AESTEIBHOCTH.

Llenblo NpaKTUUECKOTO 3aHATUS AJ1s1 00YYaIOLEerocs sSBISETCS MPUBUTHE 00YYarONUMCs
YMEHUH U HaBBIKOB MPAKTUYECKOI NeSTEIbHOCTH IO U3y4yaeMOi TUCIMIUIMHE.

[TnanupyemMsie pe3yabTaThl P OCBOCHUH 00YYaOIIUMCS IPAKTUIECKUX 3aHATHH:

— 3aKperuieHue, yriyOjeHue, paclIMpeHue W JeTajau3alus 3HaHUH TP pelIeHUu
KOHKPETHBIX 3371a4;

— pa3BUTHE TI03HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHHS,
TBOPYECKOH aKTHBHOCTH;

— OBJIAJICHWE HOBBHIMH METOAaMH W METOAMKAMH HU3y4EHHs KOHKPETHOH YyueOHOM
JMCLUIIMHBI,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS IIOJYYEHHBIX 3HAHUHA UL
BBINOJIHEHHS 3a/IaHUIH;

— o0ecrieyeHne pPalMOHAIBHOTO COYETAHUs KOJUIEKTUBHOW W MHIMBHIYaJbHOH (opm
o0y4eHus.

11.4. Meroauueckue yKa3aHus Uil 00y4arOLUIMXCs 10 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B Xo0/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThl, 00y4YarOLUIUICS BBIMIONHIET PaboOTy MO
3aJaHHI0 M MPU METOJMYECKOM PYKOBOACTBE IperojaBaress, HO 0e3 ero HemocpeaACTBEHHOIO
y4acTusl.

Jns oOyuatomuxcst mo 3ao4yHoit (opme 0OyueHHs, caMOCTOsITeNbHas padoTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIbHYIO PaboTy.

B mporiecce BBINOMHEHUsI CAMOCTOSITENBHON PadoThl, y oOydaromierocsi popMupyercs
1es1eco00pas3Hoe MIaHUPOBaHHE PabovYero BpEMEHH, KOTOPOe TMO3BOJISIET UM Pa3BUBATH YMEHHs
M HaBBIKA B YCBOCHHHM M CHCTEMATH3aLMU IPHOOpPETAEMbIX 3HAHUIL, 00ECICUMBACT BBICOKHI



YPOBEHb YCIIEBAEMOCTH B MEPHOA OOYYCHHs, MOMOTaeT MOJYYHTh HABBIKM IOBBIIICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTonuuecCKUMH ~ MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENIbHYIO  padory
00y4aroIINXCS, SBISIOTCS:

—  y4eOHO-METOANYECKUil MaTepuall 1o JUCLMILIHHE;

— METOJIMYECKHE YKa3aHHUS MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (711 00y4aromnuxcst
0 3204HO (opme 00ydeHHs).

11.5. Meroauueckne ykazaHus JUIA OOYYalOIIUXCS 110 IPOXOXKICHUIO TEKYIIETOo
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH NpEAycCMaTpUBAaeT KOHTPOJb KadecTBa 3HAHUI
00y4aromuXcs, OCYHIECTBISIEMOr0 B TEUCHHE CEMECTPA C IIEIBI0 OICHUBAHUS XOJa OCBOCHUS
JHMCLUTIIMHBI.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B BUE IPOBEACHHS 3aIIUTHI JJADOPATOPHBIX paboT 1
TEMAaTHYECKOTO OIpoca IO NPEACTABICHHBIM MaTepHagaM U  pe3yibTaTaM IPAKTHKH.
JlaGopatopHast paboTa olieHuBaeTCst 3a4ET/HEe3auET.

Cucrema OLICHOK NPU MPOBEJCHUH TEKYIETO0 KOHTPOJIS OCYIIECTBISETCS B COOTBETCTBUH
¢ tpeboBanusamu Ilomokenuit «O TeKyIIieM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOUYHOU
aTTecTalnu cTyJAeHTOB 1 acnupanToB 'Y AT, oOyuaroiuxcs mo o0pa3oBaTesibHBIM IpOrpaMMam
BeICIIEro oOpa3oBaHus» U «O MOIYJIBHO-PEHTHHTOBOM CHCTEME OLCHKM KadecTBa y4eOHOI
pabotsl crynenToB B ['YATD».

11.6. Meroauueckue ykazaHHs JUI1 OOy4arolIUXcs 110 IPOXOXKICHUIO MPOMEXKYTOYHOU
aTTeCTALUH.

[Ipomexyrounas  arrecranuss  OOydYarOIMXCs ~ NPEAYCMAaTpPHBAaeT  OLICHMBAaHHE
HNPOMEXYTOUHBIX ¥ OKOHYATENbHBIX PE3yIbTaTOB 00y4deHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— 3a4eT — 3T0 (hopMa OLEHKH 3HAHWH, ITOJYYEHHBIX OOYYaIOIMMCS B XOJE M3y4YCHUS
y4eOHOH ANCIUIUIMHEI B LIEJIOM WM IIPOMEKYTOUHast (110 OKOHYaHUH CEMECTpa) OLCHKA 3HAaHUI
00yYarOUMCs 110 OTACJIBHBIM pa3/enaM JMCUUIUIMHBL ¢ aTTeCTAllMOHHON OLIEHKOH «3auTEeHO»
WM «HE 3aYTEHOM.

— oKk3aMeH — (GopMa OLCHKH 3HAHUH, MONYYECHHBIX OOYYaIOIIMMCS B Ipolecce
M3y4eHUs BCEH NUCLUILIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSTEIIHHON paboThl, criocoOHOCTH
OPUMEHATh MX Uil PEICHUs NPAKTMYECKHX 3a1ady. DK3aMeH, KaK MPaBHIO, MPOBOAUTCS B
MEPUOJ DK3aMEHAI[MOHHOM CECCHMM M 3aBEpIIAeTCs aTTEeCTAlMOHHOW OICHKOH «OTJIIMYHOY,
«XOPOIIOY», KYIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.

CucremMa OLIEHOK MNpPU TNPOBEICHUH INPOMEKYTOYHOHW AaTTECTALMH OCYIIECTBISIETCS B
coorBeTcTBMH ¢ TpeboBanusimu [lonoxeHuin «O TekylieM KOHTpOJE YCHEBAEMOCTH U
NIPOMEXYTOUHOM arrectanuu cryaeHToB [YAIIL, oOydaromuxcss 1O HpOrpaMMBI  BBICIIETO
obpazoBanuss» U «O MOIYJIBHO-PEHTHHIOBOI CHCTEME OLIEHKH KadecTBa y4eOHOI paboThI
cryzneHtos B ['VAII».

Jluct BHeCeHMs M3MEHEHHH B paOOUyt0 IPOrpaMMy JHCLMILIHHBL

Jlata BHECEeHUS
M3MEHCHHUH 1
JIOTIOJIHEHUH.

Tloanuck BHECIIETO
HM3MEHEHHS

ConeprxaHnue U3MEHEHUH U IONOIHEHUH

Jlata u Ne

IPOTOKOJIA
3aceaHus
Kadeapst

Ioxnuce
3aB.
kadeapoii




