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AHHOTaIUA

Jucuminvaa «MeTogsl HCKYCCTBEHHOTO HHTEIUIEKTa» BXOIAUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICIIEr0 0Opa3oBaHMs — IPOrpaMMy OakanaBpUaTa [0 HAIPaBICHHIO IOATOTOBKH/
cneuuanbioct 09.03.02 «MHpOpMalMOHHBIE CHCTEMBI W TEXHOJOTHH» HAMpPaBICHHOCTH
«MHpOopMaOHHBIC CUCTEMBI M TEXHOJIOTUX B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JlucuunivHa HaneneHa Ha (JOPMHUPOBAHHE Y BBIITYCKHHKA CIIEIYIOLIMX KOMIIETEHIUH]:

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 €CTECTBEHHOHAYUHbIE 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 OTEUYECTBEHHOIO 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 IIPELYCMOTPEHBI CIEHYIONIME BHABI KOHTPOJIL: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

O6mras TpyJOEMKOCTh OCBOCHHS JUCIMIUIMHBI COCTAaBIAET 3 3a4CTHBIX eAMHUIBI, 108
qaca.

SI3bIK 00yUCHHUS IO TUCHHUIUIMHE «PYCCKHUN

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 HHAMKATOPOB X JOCTHIKCHHUS

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 3a71a4u, 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 9KCIIEPUMEHTAIBHOTO MCCIEA0BAHUS
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.V.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€YECTBEHHOIO IPOU3BOAICTBA,
IpH PEIICHHUH 33734 PO eCCHOHATBHOM
JEeATEIbHOCTU

TpynoemMkocTh o

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

TIK-1.V.3 yMeTh UCIIOIB30BaTh ANTOPUTMBI

Bupn yueGHoii paGoThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux yacoe npakmuyeckoii n0020moeKu 16 16
Ayoumopnule 3auamus, BCEro 4ac. 50 50
B TOM 4YHCJIE!
nekuwmu (JI), (vac) 10 10
npaktuueckue/cemunapckue 3anstus  (I13),
20 20
(gac)
naboparopasie pabotsl (JIP), (dac) 20 20
KypcoBoii poekT (padora) (KII, KP), (1ac)
JK3aMeH, (Jac) 27 27
Camocmoamenvhas paboma, Bcero (4ac) 31 31
Buo npomesicymounoit ammecmayuu: 3ayer, 3. s,

mudd. 3auer, sx3amen

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 ¥ PAH)KUPOBAHMUS JAHHBIX

4. CopeprkaHue TUCIMILTHHBL

4.1. Pacnpeﬂeneﬂne TPYAOEMKOCTHU NUCHUIUIMHEI 10 pa3acjiaM U BUlaM 3aHSATHN.

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

Ta6m/1ua 3— Pa3[[€JII>I, TCMbI JUCHUIIJINHBI, UX TPYAOCMKOCTH

Pasziesibl, TEMbI JUCIUIUIAHbL

Jlexun
(gac)

3 (C3)| JIP ‘ KIT

(gac) (4ac) (gac)

CPC
(gac)

Cemectp 8

2. Mecto aucuuminHsl B cTpykType OIT
JucimmiHa MoXxeT 0a3MpoBaThCs Ha 3HAHUAX, PaHEE MPUOOPETEHHBIX 00YJaOIIUMHUCS

1Py U3YYCHUH CIICAYIOIINX NUCHUIIINHL

— «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 TPYIOEMKOCTb THUCLMILTHHBI
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 TPYA0EMKOCTb AUCLUIIINHBI

Paznen 1. OcHOBHBIE TOHATHA
HMHTEJUICKTYaJIbHBIX HH(POPMALOHHBIX
TEXHOJIOTUH

Tewma 1.1. BBe/IcHHE B TEOPHIO MHTEIUIEKTYaIbHBIX
CHUCTEM.

Tema 1.2. TunoBble 3a1a4u ISl KCIIOIL30BAHUS
nnT

Tema 1.3. [IpobaeMHas 061acTh HCKYCCTBEHHOTO
HMHTEJIEKTA.

Paznen 2. MeToapl ¥ aarOpUTMbI MAIIMHHOTO
o0yueHus

Tema 2.1. AITOPUTMBI METPHUYECKON
KJIaccu(UKAIUK U OLCHUBAHUS CXOJCTBA
00BEKTOB.

Tema 2.2. MeTOIbl «€pEeBbs PELICHUI.
Tema 2.3. MIcKycCTBEHHBIE HEHPOHHBIE CETH U
TEXHOJIOTHH.

Tewma 2.4. MeTpHKH B 3a1a4ax MAIIMHHOTO
o0y4eHus1.

10 12

10

Pazzen 3. OCOOEHHOCTH HHKEHEPUN
MHTEJUICKTYaIbHBIX HH()OPMAIIMOHHBIX CHCTEM
Tema 3.1. Pazpaborka UUC.

Tema 3.2. MeTo1bl HHKEHEPUH 3HAHUI




Paznen 4. IncTpyMeHTapuii NpUMEHEHHUsI METOJI0B

nun

Tema 4.1. O030p S3BIKOB MPOrPaMMHPOBAHHUS 5 6 6 1

Python, R.

Tema 4.2. O630p aHATUTUYECKUX N1AKETOB

MHTEJUIEKTYaJIbHOTO aHAJIN3a IaHHbIX.

Hroro B cemecTpe: 10 20 20 31
Hroro 10 20 20 0 31

4.2. CopeprkaHue pa3esioB M TEM JICKIIMOHHBIX 3aHATHH.
CopneprxaHue pa3esioB U TeM JCKIMOHHbBIX 3aHATHI PUBEACHO B TabuIe 4.

Ta6m/1ua 4 — COI[Cp)KaHI/IC pasacyioB U TEM JICKIHMOHHOT'O LU KJIA

| aHaJIn3a JaHHBIX.

4.3. IlpaxTtuueckue (CeMHHApPCKHE) 3aHATHSL

TeMbl IpaKTUYECKUX 3aHATHI U UX TPYOEMKOCTh IPUBEICHBI B TA0IHILIE 5.

Tabnuua 5 — [IpakTHuecKkue 3aHATHS U UX TPYAOEMKOCTh

Howmep pasnena

HasBanue u COZICPIKAHUC Pa3ACJIOB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. OcHOBHEBIE
TOHATHA WHTEJUIEKTYaIbHBIX
HH(OPMAIIMOHHBIX

TEXHOJIOTHI

1.1 BBexneHue B TEOPUIO HHTEJUICKTYalNbHBIX  CHCTEM.
VckyccTBeHHBI  MHTEIUIGKT,  HHTEIUICKTyalbHas  CHCTEMa,
KOT'HHUTOJIOT. Tonsrue, TEPMUHBI " onpezeseHus
HHTEJUICKTYalbHOW CHCTEMBI  TEXHOJOIHH, OCHOBHBIC CBOICTBA.
OCHOBHbIE HANpPABJICHHsI MCCIEAOBAHUI B OOJIIACTH MCKYCCTBEHHOTO
MHTEIUIeKTa (MAallMHHOE OOYy4YeHHE, aHallM3 [aHHBIX, ECTeCTBEHHO-
s13bIKOBasi 00paboTKa U 11p.).

1.2 Tunosele 3agaunm s ucnoas3oBanus MUWUT. 3amaum
KJ1acCU(pUKaLUM, KIACTEPU3ALMHU, PErPECCUU U T .

1.3 IlpobnemHass 00macTb HCKYCCTBEHHOTO HHTEIUIEKTA.
IIpencraBnenne 3HaHuid. MaHuIyaupoBaHHE 3HaHUSAMH. basbl
JAHHBIX U 0a3bl 3HAHUH.

Meroasl ®
MaLIAHHOTO

Pazgen 2.
aJITOPUTMBI
o0yueHus

2.1 AnropuT™Mbl METPHYECKOH Ki1acCU(pMKALUM U OLEHUBAHUS
cxoncTtBa o0bexToB. IloHATHE mpeleneHTa, BEIOOPKH (TECTOBOH,
oOyuaromieit). Metox k Ommxkaiimmx coceneil. baiiecoBckuit
Knaccupukatop. Meron KOppeKTHPYIOMUX HpHpamieHnid. MeTox
9TaNoOHOB M Jp. CHMKEHHS pPa3MEPHOCTH U  PAHXKHPOBAHMS
nanHbiX. Krnacrepuzaumsi nanHeix MmerogoMm K-means. Meton
JMHEHHOM perpeccuu.

2.2 Metogpl «uepeBbs pemeHui». [Ipomnecc KOHCTpyHpoBaHUS
JiepeBa pelIeHUil: KPUTEPUH PACILCIUICHHUs], COKpalleHHe aepeBa
uim  orceueHue BeTBell. CpaBHHTENBbHBI 0030p alropuTMOB
CART, C4.5,1D3 u np.

2.3 HMckyccTBeHHbIE HEHPOHHBIE CETH M TEeXHOJOruu. Mogenb
HCKYCCTBEHHOro  Heiipona. [loporoBele  QyHknmu.  Mopenu
HEUPOHHBIX ceTeil.

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

Pasnen 3. OcobenHoctu
HHXXEHEPUH
HMHTEIJUICKTYaJIbHBIX

MH(OPMALMOHHBIX CUCTEM

3.1 Paspaborka MNC. XKusHeHHslid UK. DTanbl pa3paboTKy,
(bopmanuzanus, peanu3zanys, TECTHPOBaHHE, OIIBITHAS
IKCIUTyaTALHS.

3.2 Meroasl MHKEHEPUM 3HAHUM. YUYaCTHHKM mpoliecca
pa3pabOTKU: DKCIEPThI, HHXKCHEPbl 10 3HAHHUSAM, KOHCUYHBIC
HOJIB30BATEIIH.

Ne o ®dopmbl IpakTHueckux | TpyaoeMKocTb, Ne pasnena
i TeMbl PaKTUYECKUX 3aHITHH -~ (uac) JTUCTIUTT
JIMHBI
Cemectp 8

1. | Boibop u 06ocHOBaHME Kiacca U | TPYIIOBBIE JUCKYCCHH, 2 1,3
3a/1a4 MHTEJUICKTYaJIbHbIX pelieHue
TEXHOJIOTU CHUTYaIMOHHBIX 3a/1a4
[ouck mpuxiagHOTO
npumenenus VICT,
(hopmanmzanys npeMeTHOM
obsactu

2. | Mogenu npeacTaBieHus 3HAaHUH | TPYNIOBbIE AUCKYCCHH, 2 2,3
Ananmms 3¢ QexTHBHOCTH U pelieHue
BapUaTUBHOCTH METO/IOB U CUTYallMOHHBIX 3a/a4
anroputmoB M.

3. | IlporpamMHas peanu3arus TPYHIOBBIE AUCKYCCHH, 5 4
MIPOCTEHIINX HKCIIEPTHBIX poseBas urpa
cucreM. OTpaboTKa TEXHOJIOT Ui
POrPaMMHUPOBAHUS.

4. | UnaTepnomsiuuys, SKCTPAnoyIALus. | TPYNIOBbIE TUCKYCCHH, 2 2
IMoctpoeHne MpOrHo3HBIX poseBas urpa
MoJieNiel 0 MeTOY JTUHEHHOU
perpeccuu.

5. | Mertonsl «1epeBbsl peLICHUI». TPYNIOBBIE AUCKYCCHH, 4 2
VHTennexryanbHblil aHaIN3 poieBas urpa
TaOJIMYHBIX JAHHBIX.
Knacrepuzanus n
K1accu(puKanus.
®dopmupoBaHue 0a3bl 3HAHUI Ha
OCHOBE JIOTHKH TIPEINKATOB
(JIOTHYECKUX TIPaBHII) 110
pe3yJbTaTaM CTaTHCTHYECKHUX
JIAHHBIX, XapaKTePH3YIOIINX
[IpeJMETHbIC 00JIaCTH.

6. | [IpumeHeHUit HEHPOHHBIX CETEH. | TPYNIOBbIE AUCKYCCHH, 5 2
Heiliponnsle ceTy U TEXHOIOTHU. poJieBas urpa
PacriosHaBaHue 0OBEKTOB.
HacTtpoiika xapakTepucTuk u
00yueHue HEHPOHHBIX CeTeil.

Bcero 20

Paznen 4. UucTpymMeHTapuii
nmpuMeHeHus metonos N

4.1 O630p s36IKOB porpammupoBanust Python, R.
4.2 O030p aHaINTHYECKUX IIAKETOB WHTEIICKTYaIbHOTO

4.4. JlaGopaTopHbIe 3aHSATH

Tembl 7a60paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IIPUBEJEHBI B TA0IHUIIE 6.

Tabnuua 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJAOEMKOCTh




URL agpec

9K3EMIULIPO
BB

OHoIOTEKE
(kpome
UEKTPOHHBI
X
9K3EMILIIPO
B)

W3 Hux Ne
Ne HaumeHoBanue n1abopaTopHbIX paboT TpyAOCMKOCTE, | MPAKTHHECKOI | paszena
n/n (gac) MMOATOTOBKH, | JMCLHUII
(1ac) JIHBI
CemecTtp 8
1 | U3yueHune nHCTpyMEHTapHsI MOAETHPOBAHUS 2 4
nn
2 | Jluneiinas perpeccus 2 2
3 | Onucanue npeagMeTHOI obaacTy, 4 1,3
IUIAHUPOBAHUE SKCIIEPUMEHTOB
(kmacrepuzanus, KiacCupuKaius,
HapaMeTpU3anus)
4 | HdepeBbs peuieHuit 4 2
5 | K-0mmxkaimux coceneit 4 2
6 | HeilpoHHble ceTu 4 2
Bcero 20

4.5. KypcoBoe mpoeKTHpoBaHUe/ BHIIOIHEHHE KYPCOBOU pabOThI

YueOHBIM IIAHOM HE IPESYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00ydJaromuxcs
Buzpl caMmocTosTeNbHOM pabOThI M €€ TPYJO0EMKOCTh IIPUBECHBI B TabHIE 7.

Tabauna 7 — Bussl caMOCTOSITENIbHON pabOThI U €€ TPYJI0EMKOCTh

Bun camocrosiTennbHO# paboTh Bcero, yac |Cemectp 8§, 4ac
1 2 3
M3ydeHue TeopeTHIECKOro MaTepuana AUCHHUIUTHHBI 10 10
(TO)
Kypcosoe npoekxruposanue (KI1, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
IloaroToBka K TeKyLIeMy KOHTPOJIO yCIEBAEMOCTH 14 14
(TKVY)
Jomamnee 3aganue (J13)
KontponeHsie paboTsl 3a0unnkoB (KP3)
TloaroroBka k nmpomexyrounoi arrectauuu (ITA) 7 7
Bcero: 31 31

5. TlepeueHb yueOHO-METOANYECKOTO O0ECTICUCHHUS
JUISL CAMOCTOSITEIBHON paboThl 00yUYarOLIMXCS O TUCHUILTHHE (MOYJIIO)
V4eOHO-METOqMYECKHE MaTepUaibl A CAMOCTOSTENbHOH paboThl 00yYaIONIMXCS YKa3aHbl B

ma. 7-11.

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

[NepeueHb neyaTHBIX U YNEKTPOHHBIX YUEOHBIX U3JaHUH MPUBEEH B Tadnuue 8.

Tabmuna 8— IlepeucHb IeUaTHBIX U AEKTPOHHBIX YUCOHBIX U3IaHUI

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

Beccmeprthblii Mrops  AjexcanzapoBuu.
MHTennekryaabHble CUCTEMBI © YUeOHUK
n npaktukym Jnsa CITO / beccmepThblii
Urops Anekcannposuu, Hyrymanosa
Anus barpatoBna, IlnmatoHoB Amekceit
Bnamuvmuposuu ; becemeprreni U. A.,
HyrymanoBa A. b., IlnatonoB A. B. -
Mockaa : U3narensctBo FOpaiit, 2019. -

243. - (ITpoeccronansuoe
obpasoBanue). - Internet access. - 978-5-
534-07818-3. - URL:

https://www.urait.ru/bcode/442315. -
OBbC KOpaiit

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

T'acanoB Dunpsip DabrapoBUY.
HurennexryanpHbie cucteMbl. Teopust
XpaHeHUs! ¥ OMCKa HHOPMALH :
VYuebuuk / 'acanoB Dnbsip DapaapoBuy,
Kynpssues Banepuit bopucosud ;
T'acanoB D. 3., Kyzapssues B. b. - 2-¢
W3], UCTIp. U A0M. - MocKkBa :
Wznarensctso MOpaiit, 2019. - 271. -
(bakanaBp 1 MarucTp. AxaJeMU4ecKHi
Kypc). - Internet access. - 978-5-534-
08684-3. - URL:
https://www.urait.ru/bcode/437023. -
ObC IOpaiir

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

[IsTaeBa AnHa BiagnumupoBHa.
UHTennexTyansHble CUCTEMBI 1
TexHoJioruu: Yuednoe nocodue; BO -
baxanaspuar / IIataeBa AHHa
BrnagumupoBHa, PaeBuu Kcenus
BranucnaBoBHa. - KpacHosipek :
Cubupckuii GpeneparbHbli
yHuBepcureT, 2018. - 144 c. -
9785763838732. - URL:
http://new.znanium.com/go.php?id=103
2131. - O3BC Znanium

udp/ |

Bubnmnorpaduueckas ccblika

| KomraecTro

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

CrankeBud JleB AnekcanapoOBHY.
HHTennekTyanbHble CHCTEMBI U
TEXHOJIOTUH: Y YeOHHK U IPAKTHKYM
Jns CIIO ; CrankeBuu JI. A. - Mocksa :
WznarensctBo IOpaiir, 2019. - 397. -
(ITpodeccnonanbHoe 0Opa3oBaHue). -
Internet access. - 978-5-534-11659-5. -




URL:
https://www.urait.ru/bcode/445852. -
9BC IOpaiit

7. TlepedeHb ANEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
[Mepeuens JNMEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(OPMALMOHHO-
TENICKOMMYHUKAMOHHOH ceTi «VIHTepHeT», HEOOXOMMMBIX JUIi OCBOCHMS JHCLMILIMHBI
TIpuBezieH B Tabume 9.
Tabmuua 9 — IlepedeHp AIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB MH(POPMAIIMOHHO-
TEJICKOMMYHUKALMOHHO# ceT «HTepHEeT»

URL anpec HanmenoBanue
http://www.kdnuggets.com/ Data-mining. MexxxyHapoIHbIHA MpoQecCHOHATBHEBIH CaiiT,
MOCBANIEHHBIN IPOOIEMaTHKE HHTEIUICKTYaIbHOTO aHAIH3a
JIaHHBIX.

http://www.machinelearning.ru | MachineLearning.ru. IIpodeccuonansHeli HHHOPMATUOHHO-
AHAIMTHYECKUI pecypc, MOCBSILEHHbII MATMHHOMY
00y4eHHUI0, pacIO3HABAHUIO 00PA30B M HHTEIUIEKTyaIbHOMY
aHamu3y aanHbix. URL: http://www.machinelearning.ru

http://colab.research.google.com | Jlaboparopust Google o n3y4eHno MET0J0B MalIMHHOTO
o0yueHus

8. TlepedeHb nHGOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp nporpaMMHOTO OOECIICUEHHs, HCIIOJIB3YyEMOTO0 IIPH OCYLIECTBICHUU
00pa30BaTeIbHOTO MPOLIECcca MO JUCLMILIHHE.
[epeuenp KCIOIB3YEMOT0 IPOrpaMMHOro obecrieueHus npeacrasiieH B Tadnuie 10.

Tabnuua 10— Iepeuenp nporpaMMHOro obecriedeHus

| 2 |K0Mnb}oTeprlﬁ KJacc

10. OLieHOYHbIEe CPECTBA U1l IPOBEICHHS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OLEHOYHBIX CPEACTBIJII MPOBEIACHUS MNPOMEKYTOUHOM AaTTeCTaluu
00ydJaromuxcs 10 JUCHUIUIMHE NpUBEIeH B Tabiuie 13.
Tabnuua 13 — CoctaB OLICHOYHBIX CPEICTB JIsl IPOBECHUSI IPOMEXKYTOYHOM aTTeCTaIMU

Bun npomexyToyHOH aTTecTaluu [lepeyeHp OLIEHOYHBIX CPEICTB
DK3aMeH Crnucok BONpOCOB K 3K3aMeEHY;
DK3aMEeHAIIHOHHBIC OUIIETHI;
Tectsl.

10.2. B kauecTBe KpHTEpPHUEB OLCHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH O0Y4YaroIMMHUCS MPUMEHSETCS S5-0abHas IIKala OLUEHKH CHOPMHUPOBAHHOCTH
KOMIICTCHIINH, KOTOpasi IpuBe/icHa B Tabnuue 14. B TedeHne ceMecTpa MOXKET HCIIOIB30BAThCS
100-6amnpHast  ImKanma — MOIYIBHO-PEHTHHIOBOM ~ CHCTEMBl ~ YHHBEPCHUTETa,  IIPaBUIA
UCIIOJIb30BaHUSL KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepun onieHKH ypoBHs CHOPMHUPOBAHHOCTH KOMITETCHIIUI

OreHKa KOMITCTCHIIMN
5-OasuTbHast IIKaja

XapakTepucTika chOpMHUPOBAHHBIX KOMITETCHIIUIA

— obyuatonuiicsi TIIyOOKO M BCECTOPOHHE YCBOMJ MPOrPaMMHBIi
Marepuai;

— YBEPEHHO, JIOTHYHO, ITOCJICIOBATEILHO M TPAMOTHO €r0 H3JIaraer;

— ONHpasCh Ha 3HAHHMSA OCHOBHOM M JIOTIOJHUTEIBHOW JIUTEpaTyphl,
TECHO IPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C HPAKTHYECCKOM
JIeSITEIbHOCTBIO HAMIPABIICHNUS;

— yMeJi0 000CHOBBIBAET M aprYMEHTUPYET BBIIBUI'AEMbIC UM UIICH;

— JIeTaeT BBIBOBI 1 0000IICHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM ClielnaIn3UpOBAHHbIX HOHSTHH.

«COTJIMYHO»
«Ba4YTCHO»

Ne n/m HanmenoBanue
1 BaseGroupLabs. Texnonoruu ananusa ganasix. URL: http://www.basegroup.ru/ .
HuctpymeHT uHTeIUIeKTyanbHOro aHaausa JaHuelx DEDUCTOR. YueGHast auueH3us

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

[lepeueHbp HCHONB3yeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJACTABICH B
Tabure 11.

Tabauna 11— Ilepeuens HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

— obyuaronuiicsi TBEpJO YCBOWIJI MPOTrPAMMHBIN MaTepHa, IPaMOTHO
10 CYyIIECTBY W3/IaraeT ero, ONHpasCh Ha 3HAHUI OCHOBHOMU
JIUTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW AEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTHPYET Hay4HBIE ITOJIOKEHHS;

— JIeNaeT BBIBOJIBI M 0000IICHNS,

— BJIAJICET CUCTEMO CIICIMAIM3UPOBAHHBIX TOHSTHII.

«XOpPOLIO»
«3a4YTCHO»

Ne i/ HaunmenoBanue

He npexycmorpeno

9. MarepuanbHO-TeXHHUeCKas 6a3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH sl  OCYIECTBICHHS
00pa3oBaTenbHOrO Mpoliecca Mo AUCIHUILUIMHE, TPEACTaBIieH B Tadauel2.

Tabmnuua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW Oa3bl

— oOyuatomiuiics yCBOMII TOJILKO OCHOBHOW MPOrpaMMHBIH MaTepual,
[0 CYLIECTBY HM3JIaraeT €ro, ONMpasch HAa 3HAHHMSA TOJBLKO OCHOBHOM
JIMTEPATYPHI;

— JIONyCKAeT HECYIECTBEHHbIE OINOKN U HETOYHOCTH;

— UCTIBITBIBAET 3aTPYyJHEHHs B HPAKTHYECKOM INPUMEHEHHU 3HAHHI
HaIpaBJICHUs;

— c1a00 apryMEHTUPYET Hay4HbIE IOJIOXKEHUS;

— 3aTpynHseTcs B GOpMyIUPOBAHHUY BEIBOJOB H 00OOIICHHI;

— YaCTHUYHO BJI3I€ET CUCTEMOH CENMATM3UPOBAHHbIX OHATHH.

«YIOBIICTBOPUTEIIBHOM
«3AYTCHO»

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

1 MynbTMeanitHas JIeKINOHHAS ayIUTOPHUS

— oOyuaronuiicss He YCBOHMJ 3HAYMTENILHON YacTH MPOrpaMMHOIO
MaTepuana;

— JIONyCKaeT  CYLIECTBEHHbIE  OMMOKM M  HETOYHOCTH  IIPU
paccMOTpeHuH po6ieM B KOHKPETHOM HalpaBJICHHUH;

— MCHBITHIBAET TPYJHOCTU B MPAKTHYECKOM PHUMEHEHUH 3HAHUH;

— HE MOXXET apIyMEHTHPOBATh HAyYHBIE ITOJIOKCHUS,;

«HCYOBJICTBOPUTECIIbHO»
«HEC 3a4TCHO»

— He GOPMYIIHPYET BBIBOJOB M 000OIIICHHIA.




10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIIM HHbIE MAaTepPHAJIbI.
Bomnpocs! (3aaun) 115 9K3aMeHa MpeJcTaBlieHbl B Taduie 15.

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

3. MeTo/1p1 OCHOBaHBI Ha QJITOPUTMAX METPHUYECKOH KiaccuDUKALUU 11K-9.3.3
4. Mertopl 0OHApYKEHHs 3aKOHOMEPHOCTEW, OCHOBaHHbIC Ha APEBOBHIHBIX IIK-9.3.3
aJIrOpUTMax IOUCKa
5. ®DparMeHT MaTeMaTHYECKOTO alnapara, OTHOCSIIUICSH K HCKYyCCTBEHHbBIM I1K-9.3.3
HEHPOHHBIM CETSIM
6. ®DparMeHT 3anucu oTHocHTCs K Metoay K-6amxkaiimux coceneit I1K-9.3.3
7. PopmMyna pacuéTa METPUKH <Ha3BaHHE™> IK-1.V.3
8. OnpereneHue KIacTepU3aMy, KIacCH()HKAIUY, PETPECCHH I1K-9.V.3
9. MeTo/ bl OYNMCTKH JaHHBIX T1IK-9.V .2
10. | Yro Takoe OycTHHT, OErTHHT YK-2.V.3
11. | Teopema baiieca YK-2.B.2
12. | Bugsl GpyHKIHMI akTHBALMH VYK-2.B.2
13. | Tepmunonorus Hanpasiaenui 1N YK-2.V.1
14. | MeTo/bl H3BJIEUEHHs 3HAHUI KOTHUTOJOIOM YK-2.V.1
15. | CocraBHble 4aCTH SKCHEPTHOH CUCTEMBI VK-2.B.2
16. | Buapl nporpaMMHBIX CpeJCTB Juisl pemenus 3anad MW OIIK-2.3.1
17. | ®yHKUMOHAI IAKETOB MHTEJUIEKTYaIbHOIO aHAJIM3a JAHHbIX OIIK-2.Y.1
18. | bubanoreka 1o pabore ¢ MaIMHHBIM 00y4EHHEM OIIK-2.B.1
19. | CpoiictBa MetonioB MU i1t MX npuMEHEHHs B aHAIN3€ OOJIBIINX JaHHBIX TIK-1.¥.3

[lepedyeHb TeM KOHTPOJIBHBIX PabOT MO MUCHMIUIMHE OOYYaIOIIMXCS 3a04HOH (HOpPMBI
o0ydeHwus, peacTaBieHbl B Tabuuie 19.

Tabnuua 19 — [epeyeHb KOHTPOJIBHBIX padoT

Ne /i IlepedeHp KOHTPOJIBHBIX PabOT

He npeagycmotpeHo

Ne /nm Iepeuens Bonpocos (3ama4) AJ1s SK3aMeHa Kox
MHJMKaTOpa
1 IlonsATtre, TepMHHBI U ONpPENEIEHUS HHTEIIEKTYalbHOH CHUCTEMBI U OTK-1B.1
TEXHOJIOTHU
2. Hampasnenus uccienoBaHuii HCKYCCTBEHHOIO HHTEIUIEKTA YK-2.¥.3
3. 3ajaun, peliaeMble METOAaMU UCKYCCTBEHHOTO HHTEILIEKTA YK-2.V.1
4 Oco0eHHOCTH MOJEIUPOBAHYS, IIPEIMETHAs OPUEHTALMS, TUIIM3ALUS VK-2.B2
) 1 3¢ (PEKTUBHOCTh METOJIOB HCKYCCTBEHHOTO0 MHTEILUICKTA o
5. OKcnepuMeHTalbHas OCHOBA MOZieNpoBanus MeTogamu MM OIIK-1.B.1
6. 3a1aun MHTEIUIEKTYaJIbHOTO aHAIN3a JAHHBIX T1K-9.3.3
7. 3ajaun KnacCU(PUKALUY, KIaCTepH3aLMHU, PETPECCHHU U T. . I1K-9.V.3
8. Mertozbl METpUUECKOH KiIacCH(UKALMU. I1K-9.3.3
9. Anroputwm k 6mrmkaimmx coceaei. 11K-9.3.3
10. CHrKeHUs pa3MepHOCTH M PAH)KUPOBAHMS JAHHBIX. IIK-9.Y.2
1. HHTepnperanus pe3yabTaTOB MOJEIUPOBAHMS, METPUKM B 3aj1adax K-1.Y 3
MAIIMHHOTO 00y4eHUs
12. AunroputM Knacrepusauuu k-cpenHux I1K-9.3.3
13. AJITOpHUTMBI 1€PEBbEB PEILEHUH I1K-9.3.3
14. Kpurepun paciienienus, COKpalieHHe JepeBa WM 0TCeUeHUe BeTBel I1K-9.3.3
15. Mopens nepuenTpoHa, yHKIUN aKTUBAIUH. I1K-9.3.3
16. Monenu HeMpOHHBIX ceTei T1K-9.3.3
17. MeTo/bl U3BI€YEHNS 3HAHUI KOTHUTOJI0IOM T1K-9.3.3
18, HHcTpyMeHTanpHbIe cpencTea u S3BIKH pa3paboTku OMK-2.V.1
MHTEJUICKTYaIbHBIX CHCTEM
19. IIporpammusbie Gubamoreku metonos NN OIIK-2.B.1
20, E)I:C()Tif;;mocm UH)XEHEPUH HHTEIIEKTYaldbHbIX HH(GOPMALUOHHBIX OMK-23.1

Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.
Tabnuua 16 — Borpocs! (3aaun) aist 3adera / nudd. 3auera

Ne n/n ITepeueHp BOpOCoB (3a1a4) 1 3a4eta / qudd. 3adera

V4yeOHBIM [IAHOM HE NPELYCMOTPEHO

Ilepeuenp TeM sl KypcOBOrO MPOEKTHPOBAHMS/BBIOIHEHHS KypCOBOH paboThI
TIpeCTaBJICHBI B Tabmune 17.
Tabauua 17 — TlepedeHb TeM sk KypCOBOTO NPOSKTHPOBAHHS/BBIIOJHEHHUS KYPCOBOH paboThI

No /i IIpuMepHsIii IepedeHb TeM ISk KypcOBOrO MPOSKTUPOBAHUS/BBITIOTHEHHS
B KYpCOBOH paboThI

Y4eOHbIM MIAHOM HE MPEyCMOTPEHO

Bompocs!l 1yt mpoBeieHHsS TNPOMEXKYTOUHOM aTTecTallid B BHAE TECTHPOBAHMS
TIpeJCTaBJICHBI B Tabmune 18.

Tabmuna 18 — [IpuMepHsLii IepedeHb BOIPOCOB JUISL TECTOB

Ne N Kon
IIpumepHsIil HepeyeHb BOMPOCOB JUIS TECTOB
/1 UHIUKaTOpa
1. OnpezeneHue HHTEIEKTYaIbHOH CHCTEMbL OIIK-1.B.1
Hamnpasnienus ucciieloBaHU HCKYCCTBEHHOT'O HHTEIIEKTa VK-2.¥.3

10.4. Meroauueckue  Marepualbl,  ONPEACIAIOMNE  HPOLEAYpPHl  OLEHMBAHUS
MHIMKaTOPOB, XapaKTePU3YIOIMX JTambl (OPMUPOBAHMS KOMIIETCHLHUH, coAepxaTcs B
JIOKaNBHBIX HOpMAaTuBHBIX akTtax [ YAII, permaMeHTHpYIOIMX NOPAIOK M HIPOLERypy
HPOBEJICHHS TEKYIIEro KOHTPOJIS yCHEeBAEMOCTH U MPOMEXYTOYHOH aTTeCTalMu 00y4aromuxcs
T'YAIL

11.  Meroauyeckue yka3zaHus il 00y4aroUXcsl 10 OCBOCHHIO AUCLUUILTHHBI

11.1. Meroguueckue yka3zaHHs M OOy4arOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa.

OCHOBHOE Ha3HA4YCHUE JICKIIMOHHOTO Marepuala — JIOTMYECKH CTPOIHOe, CHCTEeMHOE,
nIyOOKOe W SICHOE W3JIOKeHHE ydeOHOoro marepuana. HasHaueHMe COBpPEMEHHOH JICKIMH B
paMKax JAMCUHMIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCIO MH(OPMALMIO IO TEME, a B OCBOCHHHU
(hyHAaMEHTANBHBIX MPOOJEM JUCLUMIUIMHBL, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTHXXECHUH HaydHOW MbICIH. B yueOHOM mpomecce JEKIUs BBINOIHACT METOMOJIOTHYECKYIO,
OpraHM3alHOHHYI0 U MHGOPMAIMOHHYIO (YHKIMHU. JIEKIMs pacKpblBaeT MOHATHHHBIN anmapaT
KOHKPETHOW 001acT 3HaHUs, €€ MpoOJjeMbl, JaeT LEIbHOE MNPEACTABICHHE O AWCLUILIMHE,
TTOKA3bIBAET B3aUMOCBSI3b C IPYTUMHU TUCIUILIMHAMH.

Ilnanupyembie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIIUMUCS JCKIIMOHHOIO MATEpHAIa;

— TIOJTyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHB
KOTOPBIX OINPENIeNseTCs LeJIeBO YCTAaHOBKOM K KaX/I0i KOHKPETHOU TeMe;

—  IIOJIyYSHHUE OIbITA TBOPUECKOH pabOThl COBMECTHO C MPEIOJABATENIEM;

— pasBuTHE NPO(ECCHOHANBHO-IENOBBIX  KAa4yecTB, JIIOOBM K  IpeIMeTy |
CaMOCTOSITEIIFHOTO TBOPYECKOTO MBIIIUICHHUSI.

— MosIBJICHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;




— TOJyYeHHE 3HAHHH O COBPEMEHHOM YPOBHE Ppa3BHTHS HAyKd W TEXHUKH H O
MPOTHO3€ UX Pa3BUTHs Ha OJIKAMIINE TOIbI;

—  Hay4HThCSl METOAMYECKH 00pabarhiBaTh Marepuai (BBIACIATH IJIaBHbIE MBICIH U
MOJIOXKEHHs, INPHUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B  Pa3IdYHBIX
(hopMyITHpOBKax);

—  IMOJyYeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMbIX TEPMUHOB U HOHSTHIA.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCSA —JAEMOHCTpauMeil cnaiiioB U
HCIOJIb30BaHUEM PAa3JaTOYHOr0 MaTepuaja IIpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OT/IEIbHBIX TEMATHK M0 JUCLMILIHHE.

CrpyKTypa [peaocTaBlieHus JISKIIMOHHOTO MaTepuaa:

—  H3JIOKEHHE TEOPETHYECKHX BOIPOCOB, CBA3aHHBIX C PACCMATPHUBAEMOM TEMOIA;

—  000011IeHe H3II0KEHHOTO MaTepuaia,;

—  OTBETHI HA BO3HHUKAIOIKE BOMPOCHI 110 TEME JICKIIHH.

11.2. Meroauueckue yka3zaHus it 00y4aroluxcst M0 Y4acTHIO B CEMHUHApax

He npexycmorpeno

11.3. Meropuueckue ykazaHusl Ui OOydaloLIMXCS 110 HPOXOXKIEHUIO HMPAKTHYECKUX
3aHATHH

He npexycmorpeno

11.4. Meropuueckue yka3aHus Ui OOydaroIMXCsl 110 BBIIOJHEHMIO J1aOOpPaTOPHBIX
pabor

B xone BbimonHeHus 1abopaTopHBIX pa®oOT 0O0ydaroluiics [OJDKEH YIriyOuTb U
3aKpeNUTh 3HAHUsI, NPAaKTUYECKUE HABBIKH, OBJAJeTh COBPEMEHHOW METOIMKOM M TEXHUKOU
9KCIICPUMEHTa B COOTBETCTBUM C KBaJIM(HUKALMOHHOW XapaKTepUCTUKOH oOydaromerocs.
BeinonHenue 1a60paTopHbIX pabOT COCTOUT M3 IKCIEPHMEHTAIbHO-NPaKTHUECKOH, pacueTHO-
AQHAIUTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIH.

Bemonnenue 1abopaTopHbIX pabOT 0oO0ydaromuMcs SIBISETCS HEOTHEMIIEMOH YacTbIO
M3y4eHMs JUCLUIUIMHBIL, ONpeNeNseMOd ydeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00€eCreunBAaIOIIIM PELICHNE CIISYIOLINX OCHOBHBIX 3a/a4 00y4alomerocs:

— 1npuoOpeTeHHE HaBBIKOB HCCIEJOBAHMS IIPOLIECCOB, SBIEHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOHN JUCIUIUINHBI;

— 3aKpeIUIeHHEe, pa3sBUTHE M AETalM3als TEOPEeTUYECKUX 3HAHUM, MOJy4EHHBIX Ha
JIEKLUSAX;

— II0JyYeHUE HOBOH MH(OpPMAIMU 110 U3y4aeMOH AUCLMILIHHE;

— 1npuoOpeTeHHE  HABBIKOB  CaMOCTOSATENbHOM  paboTel ¢ J1aGOpaTOPHBIM
00opynoBaHUEM M IPUOOPAMHUL.

3ananue U TpeOOBaHUS K IPOBEJCHUIO Ja00paTOPHbBIX paboT

3anaHue Ha 1a00OpPaTOpHYIO paboTy HOPMHUPYETCS MHAMBHAYAIBHO JUIS K&XKIOTO CTYACHTA.
B ocHoBe mpoBemeHHs a0OpaTOpHBIX  pabOT  MOMOKEHA  KOHLEHLHS  PasBHUTHS
CaMOCTOSTENBHOCTH, TBOPYECTBA, KPEATHBHOCTH, OTBETCTBEHHOCTH 32 MOJIyYCHHBIC PE3YIbTAaThI
u peurennsi. Kaxnas naboparopHas paboTa NpeACTaBIsIeTCS K 3alllUTe Kak peayibHas
MHAMBUIYaJbHO BBIMONHEHHAs 3axada(n). [IpuHUMaeTcss M OLCHUBACTCS MPEMOAABaTeieM B
HEPBYIO OdYepenp C MO3MLUHM [ParMaTHKH, MPAKTHKH MPUMEHEHHS H I[IEPCOHATBHOMN
OTBETCTBEHHOCTH 32 MPOJACIAHHYIO PadOTy U NMPEICTABICHHBIC PE3YJIbTAThI.

O0s13aTeIbHBIME MEPONIPUSTHAMU SBISIOTCS: YCTAHOBKA YKa3aHHOTO MPOrPaMMHOT0
obecredeHusl, 3HAKOMCTBO CO CIIPABOYHBIMHU M METOANYECKUMU MaTepuanamu. Jlaboparophas
paboTa BBIMOIHIETCS HAa KOMIIBIOTEpaX B ayIUTOPUAX Kadeapbl WK Ha JINYHOM 000pyI0BaHHN
(HOYTOYKH, KOMIIBIOTEPHI, UIAHILIETHI U T.[I.).

Crpykrypa u hopma otyera o 1a00paTOpHOIi paboTe
Or4er 0 BBIMONHEHNUH JIA00PATOPHOIT paboOThl JOKEH BKIKOYATH CICAYIOLIHE HO3ULIUH:
MOCTaHOBKY 3a/1a4yd, ONHCAHHE HCCICAYyeMOIl MPEAMETHOW O00JacTH, MOLIArOBOE OMHCAHHE

TEXHOJIOTUM BBIONHEHUS C HEOOXOAMMBIMH KOMMEHTAapHAMU K pa3pabOTaHHBIM OOBeKTaMm
KOH(UTYpaIyy, pe3ynbTaThl X BEIBOJBL.

TpeGoBaHus K 0OPMIICHHIO OTYETa O 1abopaToOpHOi paboTe

Conepkanue H  odopmiieHHe pPabOThl clelyeT BBINONHATE B COOTBETCTBUH C
tpeboBanusiMu  I'OCTos. [leiictBytomas cucrema crangapro I'YAII HaxomsaTcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

11.5. Meroanueckue ykasaHus Ui OOyYaIOIIMXCSA [0 TNPOXOXKACHUIO KypcOBOIO
MPOCKTUPOBAHMSI/BBITIOJIHEHHST KYPCOBOI pabOThI
He npenycmoTpeno

11.6. Meroauueckue yka3aHus Uil 00y4aroLUIMXCs 10 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B xo/ie BBINOJHEHUS CaMOCTOATEIBHON pabOThl, 00YyUYAIOIIUICS BBINOIHACT PaboTy IO
3aJaHMIO M NIPU METOIUYECKOM PYKOBOACTBE IpernojaBarels, HO 0€3 ero HenocpeaACTBEHHOIo
y4acTusl.

B mporiecce BBIMOMHEHUsI CAMOCTOSTENBHON PadoThl, y oOydaromierocsi popMupyercs
1es1eco00pa3Hoe MIIaHUPOBaHUE PabovYero BpeMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH YMEHHs
M HaBBIKA B YCBOCHHHM M CHCTEMATH3aLMU IPHOOpPETAEMbIX 3HAHUIl, 00ECIICUMBACT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOy4EHHMS, IOMOraeT IOJYyYUTb HABBIKM IIOBBIIICHUS
podeCcCHOHANIBEHOTO YPOBHSI.

MeTonuYeCKUMH ~ MaTepUalaMH,  HANPaBISIONMMH  CaMOCTOSTENbHYIO — padory
00yuarouXCs, ABIAETCS y4eOHO-METOJUYECKUI MaTepHall 1o AUCLUILIIHE.

11.7. Meroguueckue yka3aHus M1 OOydaloLIMXCSl 110 IPOXOXKAEHUIO TEKYLIETo
KOHTPOJIS yCIIEBAEMOCTH.

Texymuil KOHTpOJIb YCIEBAEMOCTU IIPEAYyCMAaTPHBAET KOHTPOJb KAauecTBa 3HAHUI
00y4arouXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LEJbI0 OLICHUBAHUS XOJa OCBOCHUS
JUCLUIIIHHBI.

Tekymuil KOHTPOIb OCYIIECTBIISIETCS B BUJIE IPOBEAEHHUS 3aLIMThI JAOOPAaTOPHBIX PaboT
U TEMaTHYECKOro OIpoca MO MPEJACTaBICHHbIM MaTepualaM M pe3ynbTaTaM HpaKTUKH.
JlaboparopHast paboTa OlLleHHBAeTCS 3a4€T/HE3auET.

CucreMa OLEHOK IIPU TPOBEJAECHUH TEKYLIEr0 KOHTPOJIS OCYILECTBIISIETCS B COOTBETCTBHU
¢ tpeboBanmsaMu Ilomokenuit «O TeKyIIieM KOHTPOJE YCIEBAEMOCTH H IPOMEKYTOUHOU
aTTECTAlMU CTYJIEHTOB U acnupanToB 'Y AIL oOy4aromuxcs mo o06pa3oBaTeIbHBIM IPOrpaMMam
BbIcIIEro 0Opa3oBaHus» U «O MOIYJIBHO-PEHTHHIOBOM CHCTEME OLIEHKU KauecTBa Yy4eOHOM
pabotsl crynenToB B ['YATD».

11.8. Meroauueckue yka3aHusi AJs O0ydYarolIUXCsl MO MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTALUH.

[Ipomexyrounas  arrecranuss  OOydYarOIMXCs ~ NPEAyCMaTpPHBaeT  OLICHWBAHHE
HNPOMEXYTOUHBIX ¥ OKOHYATENbHBIX PE3y/IbTaTOB 00ydeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceOst: dk3aMeH — (hopMa OLCHKHM 3HAHWM, IMOJIyYCHHBIX OOYYaIOIIMMCS B MPOLECCEe M3ydYCHHs
BCEH IUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITEIbHON Pa0dOThI, CHOCOOHOCTH MIPUMEHSATH
UX U8 pelIeHHs NPAKTMYEeCKMX 3ajady. OJK3aMeH, Kak MNpPaBWJIO, HNPOBOAUTCS B HEPUOA
SK3aMEHAI[MOHHOW CECCHM U 3aBEPIIAETCS aTTECTAIIOHHOW OLIEHKOH «OTIHUYHO», «XOPOLIOY,
«yIOBJICTBOPUTENBHOY, KHEYIOBIETBOPUTEILHOY.

CucreMa OLIEHOK NpPU HPOBEICHUM HPOMEXKYTOUHOH AaTTECTallMM OCYIIECTBIISIETCS B
coorBeTcTBMH C TpeboBanusamu [lomoxenuit «O TekymeM KOHTpPOJE YCHEBAEMOCTH U
NPOMEXYTOYHOM artectaumu cryaeHToB ['YAII, oOyuaromuxcst mo HporpaMMbl BBICIIETO
obpazoBanuss» U «O MOIYJIBHO-PEHTHHIOBOI CHCTEME OLIEHKM KadecTBa y4eOHOH paboThl
ctyznentos B ['VAII».



JIuct BHeceHUs n3MEHEHHH B pabovyto IporpaMMy JUCLMILIHHbBL
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