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AHHOTaIUA

JucuumnnvHa «MeToabl MCKYCCTBEHHOTO HHTENIEKTa» BXOIUT B 00pa30BaTEeNIbHYIO
IPOrpaMMy BBICIIEr0 00pa3oBaHMs — IPOrpaMMy OaxanaBphaTa [0 HAIPaBICHHIO IOATOTOBKH/
cneuuanbioct 09.03.02 «MHpOpMalMOHHBIE CHCTEMBI W TEXHOJOTHH» HAMpPaBICHHOCTH
«MHpopManOHHBIC TEXHOJIOTHH B Au3aiiHey. ucIuIumHa peaausyercs kaenpoil «Ne42y.

JlucuumivHa HaneneHa Ha (POPMHUPOBAHKE y BBITYCKHHKA CIIEAYIOIMX KOMIETSHIINH:

VYK-2 «CnocobeH omnpeaensTh Kpyr 3ajlad B paMKaxX [TOCTaBJICHHOW LM U BHIOUpAThH
OITUMAJbHbIE CIIOCOOBI UX PELICHUS, UCXOI U3 JEHCTBYIOIIUX IPAaBOBBIX HOPM, HMEIOIIUXCS
PECypCcoB U OTpaHUYEHUII»

OIIK-1 «CriocoOeH NpHMEHSTh €CTECTBEHHOHAYUHbIE U OOLIEHH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOT0 aHAIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEI0BaHUS B TPO(YECCHOHAIBHON e TEIbHOCTH»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTMH M TNPOTrpPaMMHBIX CPEICTB, B TOM YHUCIE OTEUYECTBEHHOIO IPOU3BOACTBA, U
UCIIONB30BATh UX NPH PELISHNH 33/1a4 MPO(ecCHOHATBHOM NeATENbHOCTH

IK-1 «CriocobeH BBIIONHATH paOOTHI 110 CO3AAHUIO (MOIU(UKAIINK) H COIPOBOXICHHIO
MH(OPMALMOHHBIX CUCTEM»

IIK-7 «CnocobeH NpOBOAUTh AHATMTHYECKOE HCCIICAOBAHUE C MPUMEHEHHEM
TEXHOJOTUH OOJBIINX JAHHBIX, 0a3UPYIOIIUMXCA B TOM YHCIE Ha METOJaX MCKYyCCTBEHHOTO
MHTEJUIEKTa»

CogepxaHue NUCUMILIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBA3aHHBIX C ()OPMUPOBAHUEM
TEOPETUYECKUX 3HAHUI M MPAKTUUECKUX HABBIKOB MO IPUMEHEHHIO METONOB HCKYCCTBEHHOIO
MHTEJUIEKTa B MH(GOPMAILMOHHBIX CHCTEMaX M TEXHOJOTHUSX, UCHOJIB30BAHUIO IPOrPaMMHOIO U
AHAJINTUYECKOIO MHCTPYMEHTAPUS, TEXHOJIOTHI MHTEIIEKTYa IbHOTO aHaIu3a JaHHbIX, METOI0B
MAalIMHHOTO 00y4eHust, (OPMHUPOBAHMEM CHUCTEMHOTO MBbILUICHUS IPH PpELICeHUH 3ajad
npohecCHOHANBHOMN AESTENTLHOCTH.

[lpenogaBanne IUCHMIUIMHBI IpeLycMaTpUBaeT clieayromie (OpMbl OpraHu3aLUu
yueOHOro mpoliecca: JIEKIHH, 1a00paTopHbIe pabOThI, CAMOCTOsATEIbHAS Pad0Ta 00y4arOIIErocs.

IIporpammoii AUCLUIUIMHBI TPELyCMOTPEHbI CIEYIOMIUE BHIbI KOHTPOJS: TEKYIHit
KOHTPOJIb YCHEBAEMOCTHU, IPOMEXKYTOUHAsL ATTECTallUsl B (JopMe IK3aMeHa.

OO0urass TPYA0EMKOCTh OCBOCHHS JUCLMIUIMHBI COCTABISIET 3 3a4eTHBIX eAuHMIBI, 108
yaca.

SI3bIK 00yUEHHSI 10 JUCLUIIINHE «PYCCKUIY

1. TlepeyeHb MITAHUPYEMBIX PE3yIBTATOB OOYUCHHS [0 JUCLHHILTHHE

1.1. Ienu npenogaBaHus AUCHHUILUTHHBI

OOy4uTh CTYAEHTOB HABBIKAM HCIIOJIb30BAaHMS ammapara HHTe/UIeKTyanbHbix MC B
npodecCHOHANBHON EATEIbHOCTH, B TOM YHCIC, HaTh 3HAHHS U NMPAKTHKH O COBPEMEHHBIX
METOJax aHaln3a JaHHBIX B MPEIMETHBIX O0JACTAX CO CIOXKHOW CHCTEMHON OpraHu3anuei;
MPUBHUTH YMEHHS NPUMEHSTh (OpMalbHbIE MOJAXOMABI K MPOLECCY MCCICIOBAHUS TeTePOreHHOM
pasHOTHIHOM uHpOpManuK; OOy4MTh HABBIKAM MPUMCHCHHS TEXHOJOTUH MALIMHHOTO
OOyuYeHHs; BOCHHTATH Yy OOy4YaeMbIX HAYYHYIO KyJIbTYpY MBILUUICHHS, T.€. CTPOrOCTb,
[OCJICIOBATENBHOCTD, HEMPOTHBOPEYMBOCTh M OOOCHOBAaHHOCTh BBIBOJOB U PEIICHHI, B TOM
YHCIIC U B IOBCEHEBHOM JKU3HM.

1.2. JlucumiimHa BXOJAHUT B COCTaB 00s3aTENIbHON 4acTH 00pa30BaTelIbHON MPOrpaMMbl
BeIciIero oopaszosanus (nanee — OI1 BO).

1.3. TlepeyeHb IIaHUPYEMBIX PE3YJIHTATOB O0YUEHHUS 110 IUCUHUIUINHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ysibraTamu ocBoeHus: OI1 BO.

B pesynmbrate M3ydeHHs AUCUHMILIMHBI OOydYaromuiicss HODKEH 00IafaTh CIACAYIOLIMMU
KOMIIETCHIMSAMU WK UX YacTsMU. KoMOETeHIMH U MHIUKATOPBl UX JTOCTHXKEHHS IPHBE/ICHBI B
tabuuue 1.

Ta6m/1ua 1- HepequL KOMTIETCHIINHN U HMHIAUKATOPOB UX NOCTHIKCHUS

Kateropus (rpynna) Kon n nanmeHoBaHue Ko n HauMeHOBaHMEe UHIUKATOpA
KOMIIETEHIIUH KOMIICTCHIIUH JIOCTH)KEHHS KOMIIETEHIUH

VK-2 Cnocoben VK-2.Y.1 ymeTs NpOBOJAUTH aHAIH3
OIpeenaTh Kpyr TIOCTABJICHHOH 1€ ¥ (hOPMYITHPOBATh
3a71a4 B paMKax 3a/1a4M, KOTOPbIe HEOOX0JUMO PELIUTh IS
MOCTABJIEHHOM LIEJIN | €€ JOCTHXKEHUs
1 BBIOUpATh VYK-2.V.3 ymeTh BbLABUraTh
ONTHMAJIbHBIE aJlbTepHATUBHbIE BAPUAHTEHI AeicTBUil C

‘YHuBepcanbHble

J— €1oco0bl ux LIETbI0 BBIOOPA ONTHMAJIBHBIX CIOCOOO0B
pEIleHHs, HCXOAA U3 | PElIeHHs 3a1ay, B TOM YHCTIE C MOMOIIBIO
JIEHCTBYIOIUX LU(POBBIX CPENCTB
IIPaBOBBIX HOPM, VK-2.B.2 BnazieTs HaBbIKaMH BbIOOpa
HMEIOIIUXCS ONTHMAJBHOTO CIIOCo0a peleHus 3a1a4 ¢
pecypcoB u Y4ETOM UMEIOLMXCS YCIIOBUI, PECYPCOB U
OrpaHUYeHUN OTrpaHUYeHUH
OIIK-1 Crocob6en
HOPUMEHATD
€CTECTBEHHOHAYYHbIE

1 O0LICHHKEHEPHBIE

3HAHMS, METOMBI
§ OIIK-1.B.1 umeTb HaBBIKH TEOPETUUECKOTO
MaTeMaTH4ecKoro

OobmenpodeccrnoHaIbHbIE W 3KCIEPUMEHTAIBHOTO UCCIIeIOBAHUS
aHaIN3a U

KOMIICTECHIIMN 00beKTOB IpodheccHoHaATBHOM
MO/ICTTUPOBAHUS,
JEATEBHOCTH

TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOTO
HCCIIEI0BAHUS B
npodeccHOHaTbHON
JIeATEIBHOCTH

OIIK-2 Cnocoben OIIK-2.3.1 3HaTh NPUHLHITBI PAOOTHI
[OHUMATh IPUHIHUIIBI | COBPEMEHHBIX HH()OPMALMOHHBIX

paboTh TEXHOJIOTH U MPOrPAMMHBIX CPEACTB, B
COBPEMEHHBIX TOM YHCIIE OTEYECTBEHHOIO POU3BOAICTRA,
HuH(OpPMaALMOHHBIX [IPU pPelICHUH 33134 IPO(peCCHOHATBHOM

O6enpodeccuonabHbIe
KOMIICTCHIHH




TEXHOJIOTUH U JeATENbHOCTH

IIPOTPAMMHBIX OIIK-2.VY.1 ymeTb 1€MOHCTPUPOBATh
CPECTB, B TOM YHCJIC | IOHUMaHHE IPHHIUIIOB COBPEMEHHBIX
OTEYECTBEHHOI'O MH(OPMALOHHBIX TEXHOJIOTUH 1
[IPOU3BOACTBA, U MIPOrPaMMHBIX CPEJICTB, B TOM UHCIIE
HCIIONIb30BaTh UX MPU | OTEYECTBEHHOI'O IPOU3BOCTBA, U
peleHuy 3a1a4 HCII0JIb30BaTh HX IPH PELIEHUN 3a1a4
Ipo(eCCHOHANBHON | MPO(ECCHOHATFHOU AeSATEIbHOCTH
IEeATEALHOCTH OIIK-2.B.1 umeTh HaBBIKM PUMEHEHHUS
COBPEMEHHBIX HH(OPMAI[OHHBIX
TEXHOJIOTHI U IPOTPAMMHBIX CPEAICTB, B
TOM YHCJIE OT€YECTBEHHOIO IPOU3BOAICTBA,
IIPY PEIICHUH 3a/1a4 IPodecCHOHAIBHOM
JeSATENIbHOCTH

TpynoemMkocTh o

[K-1 Cnocoben
BBIMOJIHSTH pabOTHI

10 CO3/IaHUIO [IK-1.Y.3 ymMeTb HCHOJIB30BaTh aITOPUTMBI

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, sx3amer

Ipodeccuonanpusle
(Moaudukaumn) u aHasK3a OOJBIINX TAHHBIX U
KOMIIETEHLIUH
CONPOBOXKICHHIO HMHTEPIPETALHH MTOJTyYCHHBIX PE3YJIbTaTOB
UH(OPMALMOHHBIX
cucTeM
[K-7 Cnocoben
MPOBOJMTH
P T1K-7.3.3 3HaTh METOABI
aHAINTHYECKOE
HMHTEIUICKTYaIbHOTO aHaJIn3a JaHHBIX
HCCIIEI0BAHUE C
TIK-7.Y .2 ymMeTh NIpOU3BOAUTE OYHCTKY
PUMEHEHHEM
. JIAHHBIX 7S IPOBEICHHS aHAJIMTHIECKUX
IIpodeccuonanbusie TEXHOJIOT Ui aGor
KOMIIETEHLIUH OOJIBILIMX JAAHHBIX, p

TIK-7.Y .3 ymeTh pemaTs 3a1a4u
KIaccu(pUKaIKK, KIaCTepPU3aLiH,
perpeccuu, pOrHo3UPOBAHUS, CHUXKEHUS
Pa3MEpHOCTH U PAH)KUPOBAHUS JAHHBIX

0a3UPYIONIMXCS B
TOM YHCIIE HA
MeToIax
HCKYCCTBEHHOTO
HHTEIUIEKTa

4. CopeprkaHue TUCIMILTHHBL

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

Pa3,£leﬂbl, TEMbI JUCHUIUIMHBI U UX TPYAOCMKOCTH NIPUBEACHBI B Ta6J’II/ILle 3.

Ta6m/1ua 3— PaSL[eJILI, TCMbI JUCHUIIJINHBI, UX TPYAOCMKOCTH

Pasziesibl, TEMbI JUCIUIUIAHbL

Jlexun
(gac)

(gac) (4ac)

3 (C3)| JIP ‘ KIT

(gac)

CPC
(gac)

Cemectp 8

2. Mecro aucuuniauHsl B ctpykrype OI1
JuciumiHa MoXxeT 0a3MpoBaThCs Ha 3HAHUSAX, paHEE MPUOOPETEHHBIX 00YYaOIINMHUCS
MIPU U3YYEHHUHU CIEIYIOIINX AUCIUILINH:
— «MaremaTtuka. MaTremMaTHYECKUN aHATTU3Y.
—  «Teopust uHpOpMALIMH, TAHHBIC, 3HAHUSD).
—  «TexHONOTHU IPOTPAMMHUPOBAHUSY.
—  «bonbiue TaHHBIEY.

3HaHMA, NONYYCHHBIE NPU H3Y4YCHHM MaTepHaia JaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITETIbHOE 3HAYEHHE, TAK U MOT'YT MCIOJIB30BAThCS NPH U3YUCHHM APYTHX AMCLMILUIMH,
MIPOXOKJICHUU POU3BOACTBEHHON NPEAIUINIOMHOM NpakTuky, Hanucanuu BKP.

3. OObBeM u TPYAOEMKOCTb TUCLUILTHHBI
Jlanubie 00 oOiieM oObeMe JUCHHUILIHHBI, TPYAOSMKOCTH OTICIBHBIX BHIOB y4EOHOI
paboThI IO JUCLUHUILIMHE (U PACIpeeeHUe ITOM TPYIOEMKOCTH 10 CEMECTPaM) MPEACTABIICHBI B
Tadue 2.

Tabmuna 2 — O6beM U TPyIOEMKOCTh IUCIHILIHHEI

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, SKCTPanoyauus. | TPYNIOBbIE JUCKYCCHH, 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 SIEKTPOHHBIX YYEOHBIX U3JaHUN 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 npomexxyToyHOH aTTecTaluu [lepeyeHp OLIEHOYHBIX CPEICTB
DK3aMeH Crnucok BONpOCOB K 3K3aMeEHY;
DK3aMEeHAIIHOHHBIC OUIIETHI;
Tectsl.

10.2. B kauecTBe KpHTEpPHUEB OLCHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH O0Y4YaroIUMHUCS MPUMEHSETCS S5-0aibHas IIKala OLUEHKH C(HOPMHUPOBAHHOCTH
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 IPAKTHYECKOW JIEATEIBHOCTHIO
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 MpPOrpaMMHBIH MaTepua,
[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 HallpaBJIeHHUH;

— 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) 1715 9K3aMeHa MpeJcTaBliieHsl B Tabuie 15.

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

3. MeTo/1p1 OCHOBaHBI Ha QJITOPUTMAX METPHUYECKOH KiaccuDUKALUU IIK-7.3.3
4. Mertopl 0OHApYKEHHs 3aKOHOMEPHOCTEW, OCHOBaHHbIC Ha APEBOBHIHBIX IIK-7.3.3
aJIrOpUTMax IOUCKa
5. ®parMeHT MaTEMaTHYECKOI0 anmnapara, OTHOCAIIMICA K HCKYCCTBEHHBIM I1K-7.3.3
HEHPOHHBIM CETSIM
6. ®DparMeHT 3anucu oTHocHTCs K Metoay K-6amxkaiimux coceneit I1K-7.3.3
7. PopmMyna pacuéTa METPUKH <Ha3BaHHE™> IK-1.V.3
8. OnpereneHue KIacTepU3aMy, KIacCH()HKAIUY, PETPECCHH IK-7.V.3
9. MeTo/ bl OYNMCTKH JaHHBIX TIK-7.Y .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 aHAJIN3€ OOJBIINX 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
HHJIAKATOpa
1 IlonsATtre, TepMHHBI U ONpPENEIEHUS HHTEIIEKTYalbHOH CHUCTEMBI U OTK-1B.1
TEXHOJIOTHU
2. Hampasnenus uccienoBaHuii HCKYCCTBEHHOIO HHTEIIEKTA YK-2.¥.3
3. 3ajaun, peliaeMble METOAaMU UCKYCCTBEHHOTO HHTEILIEKTA YK-2.V.1
4 Oco0eHHOCTH MOJEIUPOBAHYS, IIPEIMETHAs OPUEHTALMS, TUIIM3ALUS VK-2.B.2
) 1 3¢ (PEKTUBHOCTh METOJIOB HCKYCCTBEHHOTO0 MHTEILUICKTA o
5. OKcnepuMeHTalbHas OCHOBA MOZieNpoBanus MeTogamu MM OIIK-1.B.1
6. 3a1aun MHTEIUIEKTYaJIbHOTO aHAIN3a JAHHBIX TIK-7.3.3
7. 3ajaun KnacCU(PUKALUY, KIaCTepH3aLMHU, PETPECCHHU U T. . IIK-7.V.3
8. Mertozbl METpUUECKOH KiIacCH(UKALMU. I1K-7.3.3
9. Anroputwm k 6mrmkaimmx coceaei. TIK-7.3.3
10. CHrKeHUs pa3MepHOCTH M PAH)KUPOBAHMS JAHHBIX. TIK-7.¥.2
1. HHTepnperanus pe3yabTaTOB MOJEIUPOBAHMS, METPUKM B 3aj1adax K-1.Y 3
MAIIMHHOTO 00y4eHUs
12. AunroputM Knacrepusauuu k-cpenHux I1K-7.3.3
13. AJITOpHUTMBI 1€PEBbEB PEILEHUH I1K-7.3.3
14. Kpurepun paciienienus, COKpalieHHe JepeBa WM 0TCeUeHUe BeTBel I1K-7.3.3
15. Mopens nepuenTpoHa, yHKIUN aKTUBAIUH. I1K-7.3.3
16. Monenu HeMpOHHBIX ceTei T1IK-7.3.3
17. MeTo/bl U3BI€YEHNS 3HAHUI KOTHUTOJI0IOM T1K-7.3.3
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 IPYTHMMHU 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. Meroauueckue ykazaHus Uil OOY4YarOIIUXCSl MO MPOXOXKACHHIO MPAKTHYECKUX
3aHATUI
He npexycmorpeno

11.4. Meropuueckue yka3aHus Ui OOydaroIMXCsl 110 BBIIOJHEHMIO J1aOOPaTOPHBIX
pabor

B xoae BbINONHEHUS J1a0OpaTOpHBIX pPabOT OOYdYarOIIUiCS JOMKEH yryOuTh u
3aKpPEIHUTh 3HAHMS, NPAKTUYCCKHE HABBIKU, OBJIAJIETH COBPEMEHHOW METOIMKOH M TEXHUKOU
9KCIICPUMEHTa B COOTBETCTBUM C KBaJIM(HUKALMOHHOW XapaKTEePUCTUKOH oOydaromerocs.
BsinonHeHHE J1a00PAaTOPHBIX PabOT COCTOHUT U3 KCHEPUMEHTAILHO-IPAKTUYECKOH, PacyeTHoO-
QHAJIMTHYCCKOH YacTeH U KOHTPOIBHBIX MEPONPHATHIL.

BeinoniHeHne 1a00paTOpHBIX PabOT 00Y4arOUIMMCS SBJISETCS HEOThEMJIEMOW 4YacThIO
H3YYCHHUS JUCLUIUIMHBI, ONpEIENIIieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
obecreynBalOMUM PEIICHHE CISTYIONNX OCHOBHBIX 3a/[a4 00y4aroI[erocs:

— InpuoOpeTeHHe HABBIKOB HCCIICNOBAHUS IPOLECCOB, SBICHHI U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM AUCLUIUINHBI;

— 3aKpCIUICHHE, PAa3BHTHC M JETAIH3AlUs TCOPETUYCCKHX 3HAHWM, MONYYCHHBIX Ha
JSKIHAX;

— IOJIy4eHHEe HOBOW MH()OpMAIUH 110 H3y4aeMOH JUCIHUILIHHE;

— I[pHOOpEeTeHHEe  HABBIKOB  CaMOCTOSTENBHOM  paboThl ¢ 1ab0paTOpHBIM
obopynoBaHieM 1 IpuOOpaMu.

3ananue U TpeOOBaHUS K NPOBECHUIO Ja00paTOPHbBIX paboT

3ananue Ha 1abOpaTOpHYIO padboTy HOPMUPYETCS HHIANBHIYAIBHO ISl KXKAOTO CTYICHTA.
B ocHoBe mpoBemeHusi J1abOpaTOpHBIX  pabOT  MOJIOKEHAa ~ KOHLEHLUS  Pa3BUTHUS
CaMOCTOSTENBHOCTH, TBOPYECTBA, KPEATHBHOCTH, OTBETCTBEHHOCTH 32 MOJIyYCHHBIC PE3YIbTAaThI
u peurenus. Kaxmas nabGopatopHas paboTa MNPEACTAaBISIETCS K 3allUTe Kak peaubHas
HMHIUBUYalIbHO BBINOJNHEHHAs 3ana4a(u). [IpuHUMaeTcss U OLICHUBACTCS IPENoJaBaTelieM B
HEPBYI0O OdYepenp C MO3MLIHM [ParMaTHKH, MPAKTHKH [PUMEHEHHS H I[IEPCOHATBHOM
OTBETCTBEHHOCTH 32 MPOJACIAHHYIO PadOTy U NPECTABICHHBIC PE3YJIbTAThI.

O0s3aTeIbHBIMHE MEPOIPHATHAMH SBJISIOTCS: YCTAHOBKA YKa3aHHOTO IPOrPaMMHOT0
obecredeHus, 3HAKOMCTBO CO CIPABOYHBIMH W METOAMYECKUMH MaTepranamu. JlabopaTopHas
paboTa BBIMOIHIETCS HAa KOMIIBIOTEPaX B ayIUTOPUIX Kadeapbl WK Ha JINYHOM 000pyI0BaHHU
(HOYTOYKH, KOMITBIOTEPHI, UIAHILIETHI U T.[I.).

Crpykrypa u ¢opma otdera o 1abopaTopHoit paboTe

Otyer 0 BBINOJIHEHNH JIAGOPATOPHOM pabOTHI AOJIKEH BKIIOYATH CIEAYIOIINE TO3UIHH:
MOCTaHOBKY 3a/1au¥, OMHCAHHUE HCCISIYeMOH MNpEeIMETHOH 00JacTH, IMOLIaroBOe ONHCAHUE
TEXHOJIOTUM BBIOJHEHHSI C HEOOXOAMMBIMH KOMMEHTapHAMH K pa3pabOTaHHBIM OOBEKTaM
KOH(MI'YPALMH, PE3YIIbTATHI U BBIBOBI.

TpeboBanust k 0HOPMIICHUIO OTYETa 0 Ta00paTOpHOU paboTe

Cognepxanue u ogopmieHHE pabOThl CIEAyeT BBINOJHATE B COOTBETCTBHH C
tpeboBanusimu  ['OCTo. [leiictByromas cuctema crangaptoB ['YAIl Haxogsrcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm doc

11.5. Meronuueckue ykazaHusi A OOYYaIOMIMXCS IO IMPOXOXKICHUIO KypPCOBOTO
TIPOEKTUPOBAHMS/BHIITOIHEHHUS KypCOBOM pabOoTHI
He npenycmoTpeno

11.6. Meroanueckue ykasaHus Uil 00yYaIONIMXCS O MPOXOXKICHUIO CAMOCTOSTEILHON
paboTsI

B xo/ie BBINOJHEHUS CaMOCTOATEIBHON pabOThl, 00YyUYAIOIIUICS BBINOIHICT PaboTy IO
33laHUI0 M [IPH METOJMYECKOM PYKOBOJACTBE MPEHoaBaressi, HO 0e3 ero HemocpeacTBEHHOrOo
y4acTHs.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHON paboThl, y obydaromierocs (GpopMupyercs
1enecoo0pasHoe IaHUPOBAHKHE Paboyero BPEMEHH, KOTOPOE TTO3BOISIET UM Pa3BUBATH YMEHHS
M HAaBBIKH B YCBOCHHH U CHCTEMATH3alMH HPHOOPETaEMBIX 3HAHHI, 00ECIeYHBACT BBICOKHIA
YPOBEHb YCHEBaCMOCTH B MEPHOJ OOyYEHHS, [OMOraeT IOJYyYHTh HABBIKUA IIOBBIIICHUS
podeCcCHOHANIBEHOTO YPOBHSI.

MeTonuYeCKUMH ~ MaTepUalaMH,  HANPaBISIONMMH  CaMOCTOSTENbHYIO — padory
00y4aroIIuXCsl, SIBIAETCS y4eOHO-METOJUIECKHUI MaTepHa 1o JUCLHILTHHE.

11.7. Meroguueckne ykazaHus JUIA OOYYalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETOo
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTH IpeIyCMaTPUBACT KOHTPOJIb KauecTBa 3HAHUHN
00y4aroImuXCs, OCYHIECTBISIEMOr0 B TEUYCHHE CEMECTPA C IIEIbI0 OICHUBAHUS XOJa OCBOCHUS
JMCLUTIIMHBI.

Texynuii KOHTPOJIb OCYIECTBIIACTCS B BUJE NMPOBEJICHUS 3aIIUTHI JIAOOPATOPHBIX PaboT
M TEMaTHYECKOr0 OIpoca IO NPEACTABICHHBIM MaTepHasaM M pe3yiabTaTaM IpPaKTHKH.
JlaGopartopHast paboTa olieHuBaeTCst 3a4ET/HEe3auET.

Cucrema OLIEHOK IPH NPOBEIACHNH TEKYIIETO KOHTPOJIS OCYLIECTBIISICTCS. B COOTBETCTBUH
¢ tpeboBanmsiMu [lonoxenuit «O TekymeM KOHTPOJIE YCHEBAEMOCTH W HPOMEXKYTOUHOH
aTTecTalnu cTyJAeHTOB 1 acnupanToB 'Y AT, oOyuaromuxcs mo o0pa3oBaTesibHBIM IpOrpaMMam
BeICIIEro oOpa3oBaHus» U «O MOIYJIBHO-PEHTHHTOBOM CHCTEME OLCHKM KadecTBa ydeOHOI
pabortsl crynenToB B ['YATDy».

11.8. Meroanueckue ykasaHusi [Uisi OOYYaIOIIMXCs [0 HPOXOXKICHHIO MPOMEKYTOYHON
aTTeCTALUH.

[Mpomexyrounast — arrecrauuss  OOy4alOIIMXCS  NPEAyCMaTPHBACT  OLCHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATEJbHBIX PE3yJIbTAaTOB 00ydeHHs No auciuiuinHe. OHa BKIIOYACT B
cebsi: 3k3aMeH — (hopMa OLICHKH 3HAHUM, MOJyYCHHBIX OOYYAIOIIMMCS B IMPOLIECCEe M3yUYCHHS
BCE JUCUMILUTMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHOI paboThl, CIOCOOHOCTH MPUMEHSITH
UX U8 pelIeHHs NPAaKTMYEeCKMX 3ajJad. ODK3aMeH, Kak MNpPaBWIO, NPOBOAUTCS B HEPUOJ
9K3aMEHAIIMOHHOW CECCHUM M 3aBEpIIAeTCS! ATTECTALMOHHOM OLICHKOH «OTIMYHO», «XOPOLION,
«yIOBIICTBOPUTENIBHOY, «HEYIOBICTBOPUTEIILHOY.

CucreMa OLIEHOK NPHU HPOBEICHUM HPOMEXKYTOUHOH AaTTECTallMM OCYIIECTBIISIETCS B
coorBercTBMH ¢ TpeboBanusimu [lonoxeHuin «O TekylieM KOHTpOJE YCHEBAEMOCTH U
MPOMEKYTOYHOU artTecTaimu cryneHToB ['YAII, oOydarommxcsi mo IporpaMMbl BBICIIETO



obpazoBanuss» U «O MOIYJIBHO-PEHTHHIOBOI CHCTEME OLICHKM KadecTBa y4eOHOH paboThl
cryznentos B ['VAII».

JIuct BHeceHHs n3MEHEHHH B pabo4yto IporpaMMy JUCLMILIHHbBL

Jlata BHECEeHUS
M3MEHCHHUH 1
JIOTIOJTHECHHH.

IToamuce BHECIIETO
HM3MEHEHHS

ConeprxaHnue U3MEHEHUH U IONOIHEHUH

Jlata u Ne

IPOTOKOJIA
3aceaHus
Kadeapst

Ioxnuce
3aB.
xadenpoit




