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AHHOTaIUs

Jucuumnuna «CUcTeMbl U METOJIbl HCKYCCTBEHHOTO MHTEIIEKTa B AJIEKTPOIHEPTrEeTUKE)»
BXOJIUT B 00pa30BaTEIbHYIO MIPOrPaMMYy BEICIIIETO 00pa30BaHMs — MPOrpaMMy OakaiaBpuata o
HarpasiieHnt0 moarotoBku 13.03.02 «DnekTposHepreTuka 1 JIEKTPOTEXHUKA» HAPABICHHOCTH
«QnexTpomMexaHukay. Jlucuurumna peanusyercs kagenpoit «Ne32y.

JucnuninHa HateneHa Ha GOPMUPOBAHKE Y BBIMTYCKHUKA CIEIYIOIIMX KOMIETCHIIMMN:

I[IK-1 «cmocoOeH mNpUMEHSATh TEXHOJOTMH  HWCKYCCTBEHHOIO  HMHTEJUICKTa B
npodeccuoHaNbHOM 1A TEIbHOCTI

CopepxaHue IUCHUIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBS3aHHBIX C H3YYCHHEM
METOJIOB, CIIOCOOOB MOJICIMPOBAHUS M BOCHPOU3BEACHUS ¢ momombio OBM  oTnenbHBIX
(GYHKIIUH WHTEIUICKTYaThbHOU JESATEIbHOCTH YEJIOBEKA, CBSA3AHHBIX C PEIICHHUEM KaKHX-JIH00
3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTETHKH.

[TpenogaBanvie AUCIMILIMHBI PEAYCMATPUBACT CIICAYOMKE GOPMBI OPTaHU3AINH
y4eOHOro mpoliecca: JEeKIIH, 1a0opaTopHbie padOThl, CAMOCTOSATEIbHAsI paboTa 00yJaromerocs.

[TporpaMMo#i MTUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOMUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OO0mmas TpyAOEeMKOCTh OCBOEHUS JAUCLUUIUIMHBI COCTaBiseT 4 3a4eTHBIX equHUIb, 144
Jaca.

S3b1K 00yUYEHUS MO TUCHUTIIIMHE «PYCCKUN.



1. TlepedeHb IUTAHUPYEMBIX PE3yIBTATOB OOYUCHHUS MO TUCITUTLINHE

1.1. Tlenu npenoaaBaHusi AUCHUIUIUHBI

Lenbto mpenoaBaHus JUCLUILTAHBI SIBISIETCS O3HAKOMIICHUE CTYJEHTOB C PUHIIUIIAMH,
METOAAMU M MHCTPYMEHTAJIBHBIMH CPEJCTBAMH MAIIMHHOTO OOYYEeHHS, KaK OJHOTO M3 CaMbIX
MOMYJISIPHBIX W TPOJYKTUBHBIX HAMpPaBICHUN HCKYCCTBEHHOIO HWHTEIJICKTa, CBSI3aHHOTO C
UCCIICIOBAaHHEM M NPHUMEHEHHEM CaMOOOYYaIOLINXCSl aJrOPUTMOB, W3BIICKAIOMIMX 3HAHUSA W3
naHHblx. OOydaromuecs JOJDKHBI U3YYHUTh OCOOEHHOCTH OCHOBHBIX QJITOPUTMOB MAIIMHHOTO
00y4eHHs, TOTYYUTh HEOOXOIUMBbIEC HABBIKM JIJIsl MPHUMEHEHHs] CUCTEM MAIIMHHOTO OO0y4YeHHUs
IpU pEeIIeHUH 3a/lad Kiaccu(UKalUK, Perpeccuu, KIacTepu3allii, acCOLUAIUU, YMEHBIICHUS
pa3MepHOCTH.

1.2. [ucuumiuHa BXOIUT B  COCTaB  4YacTh, (opMupyeMod  yd4acTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BeICIIET0 0Opa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIAaHUPYEMBIX PE3YJIbTATOB O0YUEHUS MO AUCLUUILUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILUIMHBI OOYYAIOIIUICS MOJDKEH 00agaTh CIEAYIOUMMA
KOMITETEHIMSIMHU WM UX 4YacTsMu. KoMneTeHIMy U MHAUKATOPhI X JOCTHXKEHUS TPUBEICHBI B
tabmuie 1.

Tabmuna 1 — [TepeueHh KOMIETEHIINI W UHIUKATOPOB MX JOCTHIKCHHS

Kareropus (rpynma) Koxu Ko 1 HanMeHOBaHWME HHIUKATOPA JOCTHKCHHUS
HAaUMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMIIETEHITHH
[TK-1.J1.1 mpuMeHsieT OCHOBHBIE aJITOPUTMBI
MaIIHHHOTO 00y4YeHUS, KOMITBIOTEPHOTO 3pEHUS,
00pabOTKU €CTECTBEHHOT'O SI3bIKA, METOJIbI
[1K-1 crocoben OIIEHKM TOYHOCTH MOJIENIN Ha 0a3e
MIPUMEHSITh aHAIMTUYECKOU TIaT()OPMBI H/WIIH S3bIKA
TEXHOJIOTHH MIPOTPaMMHUPOBAHUS JUISI PEIICHUS
[TpodeccronanbHbIe porp P AP
HCKYCCTBEHHOTO npodeccCHoHaNbHBIX 3a7a4 B 00J1acTH
KOMIIETEHITHH
WHTEJUICKTA B JIEKTPOIHEPTCTUKH
npodeccuonansHoi | I[TK-1./1.2 pemaer nmpodeccuoHanbHbIe 3a1a49u
NEeSATSIIEHOCTH MPETUKTUBHOTO ¥ AaHAJTMTHYECKOTO THIIA C
MIPUMEHEHUEM TEXHOJIOTHI UCKYCCTBEHHOTO
WHTEJUICKTa U OOJBIINX JaHHBIX B 00J1aCTH
AIIEKTPOIHEPTETUKH

2. Mecrto mucturuinHb B cTpykType OIT
JucuunimHa MOKeT 0a3UpoBaThcs Ha 3HAHUSX, paHee TPUOOPETEHHBIX 00YYaIOIMHUCS

MIPU U3YYECHHUH CIIEYIOUIUX TUCIMILIAH:
— «MaremaTuka, Teopusi BEpOATHOCTEN U MaTEMaTUUECKasi CTATUCTUKAY,;
— «ABTomaTu3alus pacuéTa U MPOEKTUPOBAHUS TEXHUUECKUX CUCTEMY;
— «MHabopmarimoHHbIe TEXHOIOTUN.
3HaHus, MOJYUYECHHbIE IPU U3YYEHUHM MaTepuana JaHHOW IUCUUILIMHBI, UMEIOT KaK
CaMOCTOATENIbHOE 3HaYEHUE, TaK U MOTYT HCIOJIb30BaThCS IPU U3YUYEHUU JPYTUX AUCIUILIMH:
— «MaremaTHYeCcKHe METOABI MCCIICTOBAHUIN;

— «TeXHUKO-2KOHOMHYECKHE PUCKHU IIPpHU CO3JaHHUU HOBOM TEXHUKW))




3. O0BeM u TpyT0eMKOCTh JUCIUILTAHBI
JlanHeie 00 obmemM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOU
paboTHI IO AUCHMIUIMHE (M pacipeaeieHue STOH TPYA0EeMKOCTH TI0 CEMECTpaM) MPECTAaBICHBI B
Tabmuie 2.

Tabnuma 2 — O6beM U TPYIOEMKOCTD JTUCIUATIITUHBI

TpynoemMKocTs 1o
Bun yue6HO# paboThI Bcero cemecTpam
Ne8
1 2 3
Oowan mpyooemKocmp OuCyUnJIUHbL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoit 0O20MoeKu 17 17
AyoumopHuie 3auamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexuuu (JI), (qac) 17 17
npakTudeckue/cemurapckue 3ansatus (113),
(gac)
nabopaTtopHbie padotsl (JIP), (yac) 17 17
KypcoBoii npoekt (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu’. 3ayer,
mubd. 3auver, sk3amen (3auer, Hudd. 3ay, OK3. OK3.
OK3.%%)

=
[Ipumedanue: kaHIUAATCKHUI IK3aMEH

4, ConepmaHI/Ie JAUCHUITIIMHBI
4.1. PaCHpCI[CJ'ICHI/IC TPYAOCMKOCTH JUCHHUIUIMHBI 110 pa3gcjiaM U BUAaM 3aHATHM.
Pasz[enm, TEMBI JUCHUIITIMHBI U UX TPYJOCMKOCTb IPUBCACHLI B T&6J’H/IH€ 3.

Ta6muna 3 — Pa3iensl, TeMbI IUCIUIUTAHBI, UX TPYAOEMKOCTh

Paznenpl, TeMbI AUCIATUTHHEIL Jexunn | 113 (C3)| - JIP KII CPC
’ (qac) (gac) (dac) (qac) (gac)
Cemectp 8

Paznen 1. Ilonsarue «McKyccTBEHHBIH
uHTeUIeKT». O01acTh MPUMEHEHUS TEXHOJIOTUI 2 2 10
UCKYCCTBEHHOI'O MHTEIIJICKTA.

Paznen 2. [lonstue «MammHHOE 0O0yUeHUE.
MammHHOe 00y4YeHNE U UCKYCCTBEHHBIH 2 2 10
WHTEJUIEKT. Bupl ManmmmHHOTO 00Yy4eHHS.

Pa3nen 3. OcHOBHBIE 3TAIILI MAITHHHOTO
o0OydeHus, UX Ha3HAYEHHE U OCHOBHBIE 4 4 10
0CcoOeHHOCTH. MoieNT MalIMHHOTO 00YYEeHUS

Paznen 4. Peanusanus aaropuTMOB MallTHHHOTO
obyuenus Ha Python. Moaymu NumPy, Pandas, 6 6 14
MatPlotLib, Scikit-Learn

Paznen 5. IlpenobpaboTka JaHHBIX B CHCTEMax
MaITuHHOTO OOYYCHHUS.




Paznen 6. [IpumeHeHrie KOHBEHEPOB ISt
ONTUMU3ALMY IOTOKOB onepauuil. Hacrpoiika
MalTuHHO-00y4aeMbIX MOJIeTIEH METOI0M
CETOYHOI'O MOKCKA.

Oco0EHHOCTH peanu3alud MOCIICH
PErpeCCUMOHHOrO U KJIACTEPHOTO aHAJIN3A.

Hroro B cemectpe: 17 17 74

Uroro 17 0 17 0 74

HpaKTI/ILICCKaH IIOATOTOBKa  3aK/IOYacTCd B HEIMOCPCACTBCHHOM  BBIIIOJIHCHUH

OOydarolMMUCS ~ ONPENCNICHHBIX  TPYAOBBIX  (QYHKLIWI,  CBS3aHHBIX ¢  Oy;ymei
poheCCUOHATTLHOMN AEATENbHOCTHIO.

4.2. CopaepkaHue pas3/iesioB U TEM JICKITHOHHBIX 3aHATHMH.
ConeprkaHue pas3/iesioB U TeM JISKIIMOHHBIX 3aHATHH MTPUBEIEHO B TabuIe 4.
Tabnuma 4 — ConeprkaHue pa3iesioB U TEM JICKITMOHHOTO IHKJIa

HOMep pasaciia Hazpanue u COACPIKAHUC pa3ICIOB U TCM JICKIITHOHHBIX 3aHITUN

Paznen 1 [Tonsitue «MckyccTBeHHBIM HHTETEKT». O0IacTh IPUMEHEHUS TEXHOJIOTU I
HMCKYCCTBEHHOTO MHTEIUIEKTa. VICTOpHs pa3BUTHS TEXHOJIOTHI
HCKYCCTBEHHOI0 UHTEIIeKTa. HarpaBneHnus pa3BUTHS UICKYCCTBEHHOI'O
uHTeieKTa. KirtoueBbie 0COOEHHOCTH €CTECTBEHHOTO MHTEIIICKTA.
CaoiicTBa crnabodopmann30BaHHbIX 3a/1a4. DMIUpUYeckuii TectT Trropunra
JUTSI OLICHKU MCKYCCTBEHHOT'O UHTEIUIEKTa. IHTe ek TyanbHbIe
nH(OPMALIMOHHBIE CUCTEMBI. AITOPUTMBI Kak (popmanuzanus 3HaHui 00
00paboTKe MaHHBIX. KJIacC MHTEIUICKTYalbHBIX 3a1a4. OOpaboTKa TaHHBIX U
00paboTKa 3HaHUU

Paznen 2 [Nonsarne «MammHaHOE 00y4ueHHE». MammHHOEe 00yueHue u
UCKYCCTBEHHBIN UHTEIJICKT.
Tpu Buga MalmMHHOTO O0yYEHUS:

— oOyuenue ¢ yuureneM. OCHOBHBIE peliaemble 3aaaun. Obmactu
npumeHenus. [Iporao3upoBanue Ha OCHOBE 00y4€HHUs ¢ yuuTeneM. 3aaaua
KJ1accU(UKALMK - PAaCIIO3HaBaHUE METOK KJIACCOB. 3ajiaya perpeccuu -
MpeACKa3aHue 3HAYCHUIN HENPEPBIBHOM 1IEJIEBON IEPEMEHHOM;

— oOyuenue ¢ nojaxperuieHueM. OCHOBHBIE peliaemsble 3a1aun. O0maactu
npUMeHeHHs. Perenne nHTepakTHBHBIX 33]1a4 Ha OCHOBE OOYYEHUS C
MOJIKPETIICHUEM;

— oOyuenue 0e3 yuutens. OCHOBHBIE peraembie 3aaaun. O6mactu
npuMeHeHHst. OOHapyKeHUe CKPBITHIX CTPYKTYp IPHU HOMOIIY 00yueHus 6e3
yauTens. BeisBIeHHEe TOATPYI MIPH MOMOIIHX Kiactepu3annu. CHIKeHHE
Pa3sMEpPHOCTH JUISl «CHKATUS TaHHBIX»

Paznen 3 OcHOBHBIE Tanbl MAIIIMHHOTO O0y4YEHUS], X Ha3HAYEHHE U OCHOBHBIE
0COOEHHOCTH:

— TpeaBapuTenbHas 00padoTKa JaHHBIX B CHCTEMaX MAITMHHOTO
00yuenusi. Haznauenne. OCHOBHBIE OCOOEHHOCTH;

— oran «O0ydeHue» B CUCTEeMax MAaIIMHHOTO 00ydeHws. [IpuHImIbI
(dhopMHUpOBaHKS TPEHUPOBOYHOTO HaOopa JaHHBIX. Vcronp3oBaHme
nepekpécTHOM mpoBepku. [ unepnapameTpuyeckas ONTUMU3AIINS

— 9Tall OLIEHKH 000011aro1eii cltocOOHOCTH B CUCTEMAX MAIlIMHHOTO
oOyuenus. [Tonsitust TounocTH (precision) U BEPHOCTH (accuracy)
(GYHKIIMOHUPOBAHUS MOJETIEH.

OcoOeHHOCTH BBIOOpa ONTHMAJIbHOW MOJETN MAIIUHHOTO OOYy4YeHHS.




TurmoBast 3aBUCHMOCTh MEKAY CIOXKHOCTHIO MOJIEIT MALIMHHOTO O0Y4YEHUS U
oleHKoi e€ apdexTuBHOCTU. THIMOBAS 3aBUCUMOCTh OLIEHKU 3()(HEKTUBHOCTH|
Moenen MAaIIMHHOTO 00y4eHus oT pa3mepa o0ydaromiel
HOCJIEI0BATEILHOCTH.

dopmanbHas TOCTaHOBKA 3a/1a49M MAIIMHHOTO 00y4YeHUs

Pa3zngen 4

Peanusanus anropurMa oOydenus mnepcentpona na Python. Moaynu
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GpyHKIMH Onoornyeckoro Heipona. Peanuzanus
nepuentpona Ha Python ¢ ucnonb3oBanuewm scikit-learn. TpeaupoBka
nepcenTpoHa.

AnanTtuBHbli 1uHeNWHbIN HelipoH (ADALINE). Tpenupoka ADALINE
METOJIJaMH MaKETHOTO U CTOXaCTHUYECKOTO IPaJIuEHTHOTO CITyCKa.
Junamuueckoe oOydeHue.

Mopenp ToOrucTU4ecKor perpeccuu. TpeHUpoBKa JOTUCTUYECKOM
perpeccuonHoii Mojenu B scikit-learn. Pemenue npoGieMsr nepeoOyueHust
IIPY [TOMOIIY PETYISIPU3AIIIH.

MeTton onopubix BekTopoB (SVM). Kitaccudukanus ¢ MakcuMaabHbIM
3a30pOM U C MSTKHUM 3a30poM Ha ocHoBe SVM. Perienne HelnMHEHHBIX 3a/1a4
sepHbIM MeTogoM SVM.

Monenu MammHHOTO 00y4eHUs Ha OCHOBE JIEPEBbEB PEIICHU.
OO0bscHeHue pe3ynbTaToB o0yueHus. CiydalHblil Jec.

Monens MalmmHHOTO 00Y4YeHHsI Ha OCHOBE K Omkalmmx coceziei.

HausHerii BaiiecoBckwmii kitaccupukarop.

Paznen 5

[TpenobpaboTka naHHBIX. PerieHue mpoOieMbl MPOMYIICHHBIX JaHHBIX
OO6paboTka KaTeropuaJibHBIX JaHHBIX. Pa30uBka HaOOpa [aHHBIX HJ
TPEHUPOBOYHOE W TECTOBOE IOJAMHOXeCTBa. [IpuBeneHHE MNPU3HAKOB K
onuHaKoBOM 1mkane. OTOOp coaepk aTeNbHBIX MPU3HAKOB. OrpeseeHns
BaXHOCTHU TIPU3HAKOB.

CokaTue TaHHBIX TyTeM CHIDKCHUS pa3MepHOCTH. CHIDKEHUE
pa3MepHocTH 0e3 yuuTessl Ha OCHOBE aHaIn3a TJIaBHBIX KOMIOHEHT. Cxkatue
JAHHBIX C YYUTEJIEM ITyTeM JTUHEHHOTO JUCKPUMHHAHTHOTO aHATN3a.
SnepHblil METOJT aHANTM3a TTIABHBIX KOMITOHEHT ISl HETMHEHHBIX
O0TOOpakKeHUH.

Paspnean 6.

OnTumu3zanus NOTOKOB ONepaluii Ipy NOMOIIM KOHBelepoB. ToHKas
HAcTpOHKa MAaIlIMHHO-00y4aeMbIX MO/I€Ie METOI0M CETOYHOI'O TTOUCKA.

IIporuo3upoBanre 3Ha4€HHI HENPEPHIBHOM LIEJIEBOM ITIEPEMEHHOMN Ha
OCHOBE PErPECCUOHHOI0 aHAJIN3A.

Pabota c HeMapKUpPOBAHHBIMH JIAaHHBIMHU - KJIACTEPHBIN aHAIIN3.

TpeHnpOBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH ISl pacllO3HABAHUS
N300paXKeHH.

4.3. TlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MPaKTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IIPUBE/ICHBI B Ta0IHIIE 5.
Tabnua 5 — [lpakTrueckue 3aHATUS U UX TPYIOEMKOCTb

Ne
/o

W3 aux No

Temsl npakTdeckux | GOpMBI IPAKTUYECKUX | TpPyROEMKOCTB, |MpaKTHUECKOH |pas/ena
3aHATUH 3aHATUH (dac) MOJATrOTOBKHM, | AUCIIMII

(uac) JIMHBI




Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

Bcero

4.4. JlabopaTopHblE 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHATHH M UX TPYAOEMKOCTh IPUBEICHBI B Ta0OIUIIE 6.

Tabnuua 6 — JlabopaTtopHbIe 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne HaumenoBanwue 1abopaTtopHbIX paboT TpynoemKocte, | mpaxTireckod | pasnena
n/m (dac) MOJATOTOBKH, | JAUCITUII
(uac) JIMHBI
Cemectp 8
1 Pa3zpaboTka Mojenu TMHEHHOTO 1
amantuBHoro Heripona (ADALINE) na 2 2
OCHOBE 0a30BOT0 KJ1acca IMepcenTpoHa
2 Kiaccudukanus Ha ocCHOBE 2
MepPCEnTPOHHON MO C 2 2
ucronb3oBanreM ouodmorexku Scikit-learn
3 Kinaccudukammst Ha OCHOBE MOJEITH 3
JIOTUCTUYECKOU PErPECcCUu ¢ 4 4
ucnonb3oBanueM ouonmorexu Scikit-learn
4 Knaccudukanms MeTogoM omopHbIX 4
BEKTOPOB C HCITOJIb30BAaHHEM OUOINOTEKH 6 6
Scikit-learn
5 Knaccudukanus TuHeHO pa3aeIuMbIX 5
00BEKTOB (TpH NMPU3HAKA, YETHIPE Kiacca) 1 1
¢ HCIoIb30BaHueM OuonnoTexku Scikit-
learn
6 Knaccugukanus nMHeiHO Hepa3aeauMBbIX 6
00BEKTOB C MCITOJIb30BaHEM OHOINOTEKH 2 2
Scikit-learn
Bceero 17 17

4.5. KypcoBoe mpoekTupoBaHue/ BHITIOJIHEHUE KyPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4Jaromxcs
Bunbl camocTosiTenbHON pabOThHI U €€ TPYI0EMKOCTh PUBEJEHBI B TaOIUIE 7.
Tabnuua 7 — Buapl caMocTosITeIbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bunx camocTositenbHOM pabOThI
qac qac
1 2 3

N3yueHne TeopeTH4ecKoro Marepuana 40 40
qucturiaael (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuetrHo-rpadguueckue 3ananus (PI'3)
Brmonnenue pegepara (P)
[ToaroToBka K TeKyIeMy KOHTPOJIIIO 20 20
ycneBaemoctu (TKY)
Howmamrnee 3ananue (/13)
Konrponbubie paboTsl 3a04HnkoB (KP3)




IToaroroBka K MpoOMEKYTOYHOU
14
arrectaruu (I1A)

14

Bcero: 74 74

ma. 7-11.

5. IlepeyeHnb y4eOHO-METOIMUECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITEIILHOM pab0Thl 00YUAIOMIUXCS IO TUCIUTIINHE (MOIYIIIO)
Y4eOHO-MeTOIMUeCKHE MaTepHalbl Il CaMOCTOSATEIBHOM paboThl 00yJaromuxcs yKa3aHbl B

6. [lepeueHp MeyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3TAHUIN
[Tepeuenp neyaTHBIX U AIEKTPOHHBIX YUeOHBIX M3aHM IPUBEICH B TabnuIe 8.
Tabnuma 8— [lepeueHb meyaTHBIX U AMEKTPOHHBIX YUEOHBIX U3TaHHIMA

KomuecTBo 5Kk3eMILIIpOB B

Hingp/ bubnunorpaduueckas ccpuika Ooubnuoreke
URL anpec
(KpOMe AJIEKTPOHHBIX SK3EMILISIPOB)
VK Pamika Cebactrsin, Mupmxanunu Baxus. -
681.3.07 Python u mamHHOE 00yUYeHHE: MAIIIMHHOE U
riry0oKoe 00y4eHHe C HCIIOJIb30BaHHEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
[Tep. ¢ anr. — CII6.: «/Iuanektukay, 2020. —
848 c.
VK: Kepon Openben. [Ipuknaanoe MalinHHOE -
681.3.07 oOyuenue ¢ momomipto Scikit-Learn, Keras u
TensorFlow: KoHLIENIINK, THCTPYMEHTHI U
TEXHUKHU JJIS1 CO3JaHUs MHTEIJUIEKTYaIbHbIX
cuctem, 2-¢ usg.: Ilep. ¢ anrin.— CI16.: OO0
«qunanexrukay, 2020.-1040 c.
VIIK 004.43 | ITnac {x. Bangep. Python mis cioxHbIX -
1137 3a7]a4: HayKa O JaHHBIX U MAIIUHHOE
oOyuenue. — CII6.: ITutep, 2018. — 576 c.
YK Joxowmu IIpatuk. McKyCcCTBEHHBIN UHTEIIEKT -
681.3.07 ¢ npuMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JInanektuka", 2019. —
448 c.
ISBN Anpapeac Mromnep, Capa I'Buno. Beenenue B -
978-5- MallIMHHOE 00yueHHe ¢ ToMoIIbio python.
9908910-8-1 | PykoBoACTBO JUIsl CHENMATIMCTOB 1O paboTe ¢
nanaeiMHu. — M.: UL «I'eBuccran, 2017. —
393 c.
YK JIyunc Ilenpo Koanwo, Bunm Puuapr. -
0004.438 | IlocTpoeHue cUCTEM MAITMHHOTO O0YYEHUS
Python:004.6 | na si3bike Python. 2-e u3nanue/ nep. ¢ aHrL.
BbK CmunkvH A.A. — M.: JIMK Ilpecc, 2016. —
32.973.22 | 302c.
K76
YK On6on Kpuc. MammnHoe 00ydenue ¢ -
681.3.07 ucnoss3oBanueM Python. Coopauk
penentos: [lep. ¢ anrn. — CII6.: BXB-
[TerepOypr, 2019. — 384 c.: m.
YK 004.62 | Cunen JIpBu, Meticman ApHo, Anu -

Moxamen. Ocuorsl Data Science u Big Data.
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Python u Hayku o nanusix. — CII6.: TTutep,
2017.-336 c.

7. IlepedeHp DIEKTPOHHBIX O00pPA30BATEIBFHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOH ceTn « HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTENbHBIX pecypcos UH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOW ceTn  «MHTepHeT», HEOOXOAMMBIX JUIsI OCBOCHMS JHCLUILIMHBI
IIpUBE/IEH B Tadauue 9.

Tabmuma 9 — IlepedyeHb dIEKTPOHHBIX 0Opa30BaTEIbHBIX PECYpCOB HHGOPMAIIMOHHO-
T eHeKOMMyHHKaHHOHHOfI CETU «I/IHTepHeT »

URL anpec HaumenoBanue
http://www.machinelearning.ru/wiki/index.ph | ITIpodeccronanbublii HHGOPMATMOHHO-
p?title=3arnaBHas_cTpaHuila AHAIIMTUYECKUI PECYPC, MOCBSILICHHBIN

MaIIMHHOMY O0YUYEHHIO, pacTiO3HaBAHHIO
00pa30B U MHTEIUIEKTYalbHOMY aHAIH3Y

JAaHHBIX
http://python.org OdurnanbHbIi callT s3bika Python
https://www.anaconda.com/download/ Anaconda - Quctpubytus Python,

8. Ilepeuenp MHGOPMAIMOHHBIX TEXHOJIOTUN
8.1. [lepeyenp mporpaMMHOTO 0OeCIeUeHMs, HCIIOJIb3YEMOT0 TP OCYIIECTBICHUN
00pa3oBaTeNBHOTO MpOoIecca Mo AUCIHILUINHE.
[lepedyenp ncnoap3yeMOro MporpaMMHOTO obecrieueHus rpeacTasieH B Tadmume 10.
Tabnuua 10— [Tepeuenb nporpaMMHOro obecredeHus

No m/mt HaunmenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
82 Hepequb I/IHq)OpMaLII/IOHHO-CHpaBO‘{HBIX CI/ICTCM,I/ICHOJ’IB3yeMBIX HpI/I

OCYIIECTBICHUN 00pa30BaTEeILHOTO MIPOIIEcca MO AUCIUILINHE

IlepeyeHp ucnoNb3yeMbIX WHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTABICH B
tabmuue 11.
Tabnuua 11— [lepeuens nH(pOpMaAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HammenoBanme
1 Omnnaitn-kaura «CrnpaBoyHHK 10 HayKe O TaHHBIX Pythony
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 0 MalIMHHOMY O0YYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbpHO-TeXHHYECKast 0a3a
CocraB MaTepHaTbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOW [T  OCYIIECTBIICHUS
00pa30BaTeNpHOTO MpoIiecca Mo TUCIUILIMHE, TPeACTaBleH B Ta0nuiel2.



http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F%3A%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F%3A%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://python.org/
https://www.anaconda.com/download/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

11

Tabnuma 12 — CocraB MaTepuaibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHUUECKOHN 0a3bl (ipu HEOOXOTUMOCTH )
1 JlexiMOHHAs ayAUTOPUS 21-21
KomMmibroTepHslii Ki1acce 31-04

10. OueHouHBIE CpeICTBA IS TPOBEICHUS MPOMEKYTOUYHON aTTeCTAUN
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEIACHHUS MPOMEKYTOUHOW AaTTECTAIlUH
oOyJaromuxcs Mo JUCHUIUTHHE TPUBEACH B Tabmuie 13.
Ta6muna 13 — CocTaB OIIEHOYHBIX CPENICTB ISl TPOBEACHUS IIPOMEKYTOYHON aTTeCTalluU

BI/I,I[ HpOMe)I(YTO‘IHOfI aTTcCTalluu HepequL OILICHOYHBIX CPCACTB

OK3aMeH Crnucok BOpoCoOB K AK3aMEHY;
[TpumepHBIi IepeueHb BOIPOCOB /ISl TECTOB.

10.2. B kauecTBEe KpHUTEPHUEB OLEHKU YypPOBHS CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0YyYaloUMMHCA TPUMEHSETCSl S-0ajulbHasi MIKaa OIEHKH C(POPMHUPOBAHHOCTH
KOMIIETEHINH, KoTopas npuBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET MCIOJIb30BAThCS
100-6ammpHast ~ ImKajla  MOIYJIbHO-PEHTHHIOBOM  CHUCTEMBI ~ YHHBEPCUTETa,  IpaBUIIa
HCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHbI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurtepun onieHKH ypoBHS CHOPMHPOBAHHOCTH KOMITETCHIIUI

OLieHKa KOMITETEHIUHA

Xapakreprcrika chOpMAPOBAHHBIX KOMITETEHIUI
5-0ayuipHad mkana paKIcp bopvp T

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, MTOCIIE0BATEILHO U TPAMOTHO €r0 M3JIaraeT;

— ONMHpasiCh HAa 3HAHUS OCHOBHOW W JIOTIOJHHUTEIHLHOW JIUTEPATYPHI,
TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIE MTOJIOKCHHSI C MTPAKTUICCKON
JESTENIbHOCTHIO HAPaBICHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC UM UJICH;

— JIeJIaeT BBIBOALI M 0000IIEHNS;

— cBOOOJTHO BJIAJICET CUCTEMON CIICIIHATN3UPOBAHHBIX TOHSITHIHA.

«KOTIHUYIHO»
«3adTCHO»

— 00yyJaromuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepua, rpaMOTHO U
MO0 CYHIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBAET YCBOCHHBIE 3HAHUSA C MPAKTHUYECKON AESTEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeJIaeT BBIBOJIBI M 0000IICHNS;

— BIIAJICET CUCTEMOM CIEIMaTU3UPOBAHHBIX TTOHSATHH.

«XOPOLIOY
«3a4TECHO»

— oOyyaromuiicss YCBOMJI TOJBKO OCHOBHOM MPOrpaMMHBIM MaTepual,
[0 CYILIECTBY HM3JIaracT €ro, ONHpasCh Ha 3HAHUSA TOJBKO OCHOBHOU
JIUTEPaTypHl,

— JIONyCKaeT HeCYIECTBEHHbIE OITMOKH U HETOUHOCTH;

— WCIIBITBIBACT 3aTPYJHEHUS B IPAKTHYECKOM IPUMEHEHHHM 3HAHUUN
HaIlpaBJICHUS;

— ci1ab0 apryMeHTUpPYET Hay4HbIE TOJIOKEHMS,;

— 3aTpyJHseTcs B JOPMYIMPOBAHUH BHIBOJIOB U 0000ILIECHHI;

— 4aCTUYHO BJIAJEET CUCTEMOM CIELUATU3UPOBAHHBIX TOHATUH.

«KYAOBJICTBOPUTECIBHOY
«3a4TCHO»
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Or1eHKa KOMIIETEHIINHN

5-0auibHAd HIKana

XapakreprcTrka chOpMHUPOBAHHBIX KOMIIETCHITUI

«HECYHOBJICTBOPHUTECIILHO)
«HEC 3a4TCHO»

— 00y4Jaromuiicst He YCBOMII 3HAYUTEIIBHOW YacTH MPOTPaMMHOTO
Marepuaa,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMOKM W  HETOYHOCTH  IPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUICCKOM MIPUMEHEHUN 3HAHU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

— He GOPMYITUPYET BHIBOAOB M 0000IIEHUH.

10.3. TunoBbie KOHTPOJILHBIC 33/1aHUS M UHBIE MaTEPHAIBL.
Bormpocsr 1uist 5k3amMeHa npeacTaBieHsl B Tadimie 15.

Tabnuma 15 — Bonpock! a1 sk3aMeHa

Ne Kon
IlepeueHb BOPOCOB ISl HK3aMeHa
/1 WHJUKaTOpa
1 1.1 Tlonstue «McKycCTBEHHBIN UHTEIIEKT». TEXHONIOTHH, KOTOPBIE IK-1.1.1

IMIPUMCHCHUS.

IMIPUMCHCHUS.

OIITUMMU3AIIN.

MPUHATO OTHOCHUTH K TEXHOJIOTHUSAM UCKYCCTBEHHOTO MHTEIICKTA.

1.2 WHrennekTyallbHbIE 33/1a4M U UX OTJIMYUTEIbHbIE OCOOCHHOCTH.

1.3 ®DyHKIMM MHTEIUIEKTA YeIO0BeKa. XapaKTepHbIC YePThI U
CBOMCTBA €CTECTBEHHOT'O MHTEIIEKTa. MbIlIIeHHE. 3aauu, perieHue
KOTOPBIX CBS3aHO C MHTEIUICKTYAIBHOU JIESTEIHbHOCTBIO.

1.4 TloBeneHueckasi TPaKTOBKAa MHTEJUIEKTA U TUIAH UMHUTAIINH
nHTeIuiekTa A. TeropuHra.

1.5 Tlonsarus «Jlanubie» u «3Hanus». OOpaboTKa TaHHBIX B
YCIIOBUSX CYIIECTBEHHOH alpHOPHON HEMOJHOTHI 3HAHHUA 00 alropuTMax
MoJIy4eHus: TpeOyeMoro pesyabTaTa.

1.6 OOGiacTu mpuMeHEeHUs ICKyCCTBEHHOTO MHTEIUIeKTa. CBOlCTBA
cnabodopManr30BaHHBIX 3a/a4.

1.7 OcHoBHbIE 3TaNbl HCTOPUH PA3BUTHS CUCTEM UCKYCCTBEHHOTO
unTemnekra. [losenenue Tepmuna «/cKycCTBEHHBIN HHTEIIEKTY. J[Ba
HaTpPaBJICHUS Pa3BUTHS HCKYCCTBEHHOTO MHTEIUICKTA.

1.7 Tlonstue
COCTABIISFONINE MAITUHHOTO 00y4eHusi. MammHHOe 00y4YeHne u
HCKYCCTBEHHBIHUHTEIIEKT.

1.8 OcHoBHBIE BHIBI MAIIHHHOTO O0YYCHUSI.

1.9 OOGyuenue c yunutenem. OCHOBHBIE pelaeMble 3a1aun. O6mactu

1.10 O6yuenue 6e3 yuurens. OcHOBHBIE pemaemble 3a1aun. O0n1acTu

1.11 OO6yuenue c noaxperuieHneM. OCHOBHBIE pelIaeMble 3a1a4H.
O6acTi npuMEHEeHUsl.

1.12 OcHoBHBIE 3Tanbl MAITUHHOTO 00Y4EHUSs, UX HA3HAUEHUE U
OCHOBHBIE OCOOEHHOCTH.

1.13. IIpenBaputenbHas 00pabOTKa JaHHBIX B CUCTEMaX MAIIMHHOTO
oOyuenus. Haznauenne. OCHOBHbIE OCOOEHHOCTH.

1.14 3Oran «OO0yueHue» B cuCTEMax MAITMHHOTO O0Y4eHUsI.
[TpuHnMnsr GopMUPOBAHUS TPEHUPOBOYHOTO HAOOpa TaHHBIX.
Hcnons3oBanue nepekpECTHOM MpOBEPKU. [ unepnapamerpuyeckas

1.15 Oran onenku o6o0mIaroNMIei CIOCOOHOCTH B CHCTEMAxX
MamMHHOro oOyueHus. Ilouarus Tounoctu (precision) ¥ BEpHOCTH
(accuracy) pyHKIMOHUPOBAHUS MOJIEIICH.

«MamunHHOe o0y4eHue». Tpu
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1.16 OcobeHHocTH BBIOOpa ONTUMAIBHOM MOJIENIN MAITUHHOTO
oOy4eHwUs.

2.1 TumoBas 3aBHCHMOCTb MEXKAY CI0KHOCTHIO MOJIEIH MAIIMHHOTO
00y4eHHs U OLIEHKOM €€ 3P PEeKTUBHOCTH.

2.2 TumoBas 3aBHCUMOCTb OLIEHKH 3()(PEeKTUBHOCTH MOAETIeH
MAIIMHHOTO O0YYEeHHUs OT pa3zMepa 00yJaroIei Mmocie0BaTeIbHOCTH.

2.3 Crpoenue u pyHKIIMH OHMOIOTHYECKOTO HEWPOHa.

2.4 Tlepcentpon Po3enOnara. [IpaBuiio oOyueHus rnepcenTpoHa.

2.5 AnanTuBHBIN TUHEWHBIH HelipoH. OOyueHre METO0M MaKETHOTO
IPaJIEHTHOTO CITyCKa.

2.6 AnanTHBHBIN TUHEWHBINA HelipoH. OOy4yeHne METOI0M
CTOXACTHUYECKOTO I'PAJMEHTHOTO CITycKa. MHHHU-TIaKETHOE 00yUYCHHE.

2.7 bubnuoreka MamMHHOTO 00y4deHus scikit-learn. Perraembie
3agaun. Peanusyembie METOIBI.

2.8 Mopenb JIOTHCTUYECKOU perpeccuu U e€ 00ydeHue.

2.10 Pemenue npo6ieMbl epeoO0ydeHHs] METOO0M PEerysipU3aliii.
L2-perymnsipuzanusi.

2.11 MeToj ONOPHBIX BEKTOPOB U €TI0 MCIIOJIb30BAaHKE B 3a/1a4ax
knaccudukanuu. Kinaccudukamus ¢ MATKUM 3a30pOM.

2.12 Mopens knaccudukaTopa Ha OCHOBE JIepeBa PEIICHUH.

2.13 Knaccudukarop Ha ocHoBe K Ommkaimx coceiei.

2.14 HauBHbIii 6alieCOBCKUN KITaCCUPUKATOP.

TIK-1.]1.2

Bormpocs! (3amaun) mis 3aueta / qudd. 3auera mpeacTaBiieHbl B Tadumie 16.

Tabnuma 16 — Borpocs! (3amaun) myist 3adera / mudd. 3auera

Ne i/m ITepeuennb BompocoB (3a1a4) st 3adera / audd. 3auera

Kon
WHIUKaTOpa

Y4ueOHBIM IIJIAaHOM HeE MpeaAyCMOTPCHO

[lepeuenr TeM AN KypCcOBOTO MPOEKTUPOBAHUS/BBHIIONTHEHUSI KYpPCOBOM pabOTHI
npecTaBieHbl B Tabmuie 17.
Tabnuma 17 — [lepedens TeM A7t KypCOBOTO MPOSKTHPOBAHMUS/BHITIOTHEHHUS KYPCOBOI paOOTHI

Ne /1t

KypCOBOI1 pabOThI

[TpuMepHbIi nepedeHb TeM A7 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s mpoBeneHUS TMPOMEXKYTOYHOW aTTeCTallid B BUAE TECTHPOBAHUS
mpeJicTaBiIcHbl B Tabuie 18.
Tabnuua 18 — [IpumMepHsbIil nepeyeHb BOMPOCOB JUIsl TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
n/n MHIUKATOpa
1 1.1 Tonstue «McKycCTBEHHBIN HHTEIIEKT». TE€XHOIOTHH, KOTOPhIE IK-1.0.1

IIPUHATO OTHOCUTH K TEXHOJIOTHSAM UCKYCCTBEHHOTO MHTEJUIEKTA.

1.2 WHTennekTyaabHBIE 3a/1a41 U UX OTIUYUATEIbHBIE OCOOCHHOCTH.

1.3 ®dyHKIMM UHTEIUIEKTA YeIoBeKa. XapaKTepHbIE YepThl U
CBOMCTBA €CTECTBEHHOI'0 MHTEIUICKTa. MBIIeHHE. 3a1a4u, penIcHHe
KOTOPBIX CBSA3aHO C UHTEIUIEKTYAJIbHOM 1€ATEIbHOCTBIO.

1.4 TloBeneHueckasi TPAaKTOBKA MHTEJJIEKTA U MJIaH UMUTALIUN
nuHTesnekra A. TeropuHra.

1.5 Tonstus «/lanubien u «3Hanus». O0paboTKa JaHHBIX B
YCJIOBUSX CYILIECTBEHHOM alpuOpPHON HETIOIHOTHI 3HAaHHUH 00 anroputMax
M0JIy4eHus: TpeOyeMoro pesysbTaTa.




1.6 OOGnacTu mpuMEeHEHHUsI HICKYCCTBEHHOTO MHTEIeKTa. CBOICTBA
cimabodopMai30BaHHBIX 33/a4.

1.7 OcHOBHBIE TaNbl HCTOPUHU PA3BUTHUS CUCTEM UCKYCCTBEHHOTO
nHresuiekra. [losasnenne tepmuna «ICKyCCTBEHHBIN UHTEIIEKT. [IBa
HaIPaBJICHUS Pa3BUTHUSI KICKYCCTBEHHOTO MHTEIUICKTA.

1.7 Ilonstue «MamunHHOe oOyueHue». Tpu
COCTABIISIONIME MAIIUHHOTO 00y4eHusi. MalmHHOe 00y4YeHUe U
HCKYCCTBEHHBIHMHTEIUICKT.

1.8 OcHOBHBIEC BHJIBI MAIIIMHHOTO O0yYEHUS.

1.9 OOGyuenwue c yantenem. OCHOBHBIE perraeMble 3agaun. Odmactu
MIPUMEHCHHSI.

1.10 OO6yuenue 6e3 yunurens. OcHOBHBIE pemaemble 3anaun. Obaactu
MPUMEHCHHSI.

1.11 OGyuenue ¢ nonkperienneM. OCHOBHBIE pelllaeMbIe 3aa9H.
Oo6nactu npuMeHeHusl.

1.12 OcHoBHBIE ATalbl MAIMHHOTO O0YYEeHHUsI, UX Ha3HAYEHUE U
OCHOBHBIE OCOOCHHOCTH.

1.13. IIpeaBaputenbpHas oOpabOTKa TaHHBIX B CUCTEMaX MAIIMHHOTO
oO0yuyenus. Haznauenune. OCHOBHBIE OCOOCHHOCTH.

1.14 3Oran «O0yueHue» B cuCTEMax MAIIMHHOIO O0y4EHUsl.
[TpuHIUTIBL POPMHUPOBAHUS TPEHHPOBOYHOTO HAOOPA JAHHBIX.
Hcnonb3oBanue nepekpECTHOM poBepku. [ unepnapamerpuyeckast
OTITUMH3AIIHSL.

1.15 Dram oneHKH 0000IIAIOIIEN CITOCOOHOCTH B CUCTEMAX
MammHHOTO 00yueHus. [loHATHs TouHOCTH (precision) U BEPHOCTH
(accuracy) pyHKIIMOHUPOBAHUSA MOJIEIICH.

1.16 OcoGenHoctr BbIOOpa ONTHMATBHON MOIEITH MAIIMHHOTO
o0yueHusl.

2 2.1 TumnoBas 3aBUCHMOCTb MEXAY CI0KHOCTbIO Mosienu MatmnHHoro | TTK-1.J1.2
o0OyueHus U OLEeHKOH e€ 3 (HEeKTUBHOCTH.

2.2 TumnoBas 3aBUCUMOCTb OLIEHKHU 3(pPEeKTUBHOCTH MoJIeneit
MaIIMHHOTO 0O0yUY€eHUs OT pa3Mepa 00yJaroulei nocie 0BaTeIbHOCTH.

2.3 Crpoenue U pyHKIIMM OMOIOTHYECKOTO HEWpOHa.

2.4 Tlepcentpon PosenbOmnara. [IpaBuno oOydeHus mepcenTpoHa.

2.5 AnanTUBHBIN TUHEHHBIA HeWipoH. O0y4YeHne METOIOM MaKEeTHOTO
I'PaJINEHTHOTO CITyCKa.

2.6 AnanTuBHBIN TUHEWHBIH HelipoH. OOyueHre METOA0M
CTOXaCTHUYECKOTO TPAJMEHTHOTO CITycka. MUHHU-TIaKeTHOE 00y4YeHHE.

2.7 bubnuoreka MamMHHOTO 00yueHus scikit-learn. Perraembie
3amaun. Peanuzyemble METOIBI.

2.8 Mojenb IOTUCTUYECKON perpeccuu 1 e€ ooydeHue.

2.10 Penrenne mpo0JieMbl epeo0ydeHUsT METOIOM PETYIISIPU3AIIHH.
L2-perymnsipuzanusi.

2.11 MeToz OMOPHBIX BEKTOPOB M €T0 MCIIOJIb30BAaHKE B 3a/1a4ax
knaccupukanuu. Knaccudukanus ¢ MATKUM 3a30poM.

2.12 Monuensb kitaccupukaTopa Ha OCHOBE JIepeBa PeIIeHUH.

2.13 Knaccudukarop Ha ocHoBe K Ommkaiimx cocesieit.

2.14 HausHblii 6aliecOBCKUN KIacCUPUKATOP.

[lepeueHb TeM KOHTPOJIBHBIX PA0OT MO AUCHUTUIMHE 00YYaIOIINXCS 3209HON POpPMBI
oOyueHus1, IpecTaBieHbl B Ta0nuie 19.

Tabmura 19 — [TepedeHb KOHTPOIBHBIX padOT
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Ne n/mt [TepeueHb KOHTPOIBHBIX pabOT

He npenycmorpeno

10.4. Metoguyeckue  MaTepuajbl,  ONPEICNAIONIME  TMPOIECAYPhl  OICHUBAHHS
WHJMKATOPOB, XapaKTEepPHU3YyIOIIUX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, coaepKarcsi B
JIOKaJbHBIX HOpMaTuUBHBIX akTax [YAII, pernmameHTUpYOIIMX TMOPAIOK U MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallii O0y4YarolUXCs
I'VAIL

11. Meroauueckue ykazaHus JUist 00y4aroIuXcsi IO OCBOCHUIO JUCLUIUIMHBI

11.1. Meronuueckue yka3zaHUs s OOy4YalOMIMXCS 1O OCBOGHHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
ri1y0ooKoe U sICHOE H3JIoKeHHe ydeOHoro Mmarepuana. Ha3HaueHue cOBpEeMEHHON JEKIMM B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TeME, 2 B OCBOCHHUH
(GyHIaMEHTAJIBHBIX MNPOOJIeM JIUCHMIUIMHBI, METOJOB HAY4YHOIO IIO3HAaHUsS, HOBEHIINX
JOCTHKCHUM HAy4YHOW MBICTH. B yueOHOM mporiecce JICKIUsS BBITOJHSET METOMO0JIOTHICCKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKius packpbIBaeT NOHATUIHBIN anmapar
KOHKpeTHOW oOnacTu 3HaHMs, €€ NpoOJieMbl, JAeT LIEJIbHOE IPEACTaBICHUE O AMCLMILIUHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUIIIIMHAMM.

[Tnanupyemsble pe3yabTaThl IPU OCBOCHUHU 00YYaIOIMMUCS JEKIIMOHHOTO MaTepuaa;

— TIIOJyYEHUE COBPEMEHHBIX, IEJIIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKON PabOThI COBMECTHO C IIPENOAAaBaTEIEM;

— pasButHe NPOPECCHOHATIBHO-/IENOBBIX  KauecTB, JIIOOBM K HOpeaMery |
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBILLITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, He0OOX0IMMOTO JIsl CAMOCTOSTENbHON padOTHI;

— TIOJydYeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHUsSI HAyKW M TEXHUKH U O
IIPOTHO3€ WX pa3BUTH Ha OJMIKAIINe TOJIbl;

— HAY4YUThCS METOJMYECKH 00pabdaThiBaTh Marepuasl (BbIAEHATH TJaBHBIE MBICIU U
MOJIOKEHUS, TMPHUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HX B  pa3iIMYHbIX
¢bopMyIHpoBKax);

— TOJIyueHHE TOYHOTO IOHUMAaHUs BCeX HEOOXOMMbIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JEMOHCTpPALMEN  CIIAWAOB H
UCMOJb30BAHUEM DPAa3/laTOYHOIO MaTepuana MpU MPOBEACHUU KOPOTKUX JHUCKYyCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/AEIbHBIX TEMATUK 10 TUCIUIUINHE.

CrpyKTypa IpeioCTaBIeHU JIEKIMOHHOTO MaTepraa:

Jlekuuss coctouT W3 TPEX OCHOBHBIX 4YacTed: BCTYNUTEIbHOM, OCHOBHOM M
3aKJIFOYUTEIBHOM.

BerynurenbHas yacTh onpezienseT Ha3BaHUE TEMbI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOMUTH AyAUTOPHIO. B 3TON yacTW JEKIUHM W3JIaraercs aKTyalbHOCTD,
OCHOBHasl UJes, CBSI3b JAHHOW JIEKIUH C MPEAbIAYIIMMH 3aHSATHUSIMHU, €€ OCHOBHBIE BOIIPOCHI.
BBenenne 10KHO OBITH KPATKUM U IieJIeHANPaBICHHBIM.

B ocHOBHOW uacTH JEKIUU pealu3yeTcsi HayyHOE COJepXaHhe TeMbl, BCE TJIaBHbIE
y3JIOBBIE BOIPOCHI, MPOBOJUTCS BCSA CHUCTEMa JOKa3aTeNbCTB C MCIOJIb30BaHHUEM Haubolee
1enecoo0pa3HbIX MeToindeckux npuéMoB. Kaxapiil yueOHbIN BOIPOC 3aKaHUMBAETCS KPATKUMU
BBIBOJIaMHU, JIOTUYECKHU TIOJBOASILIUMU CTYACHTOB K CJIEAYIOIIEMY BOIIPOCY JIEKIIUH.

3axirounTenbHas YacTh UMEET 1eNblo 00001aTh B KpaTKUX (OPMYJIHPOBKAX OCHOBHBIE
UJIEU JIEKLINH, JIOTUUECKH 3aBepIlas €€ KakK LEJI0CTHOE TBOPEHNUE.

OTtaenpHble BUJIBI JEKLIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXKaHHIO0, TaK U

0 CTPYKTYPpE.
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11.2. Meroauyeckue yka3aHHs Ui OOYyYaroIIMXCS IO BBIMOJHEHHUIO JIAOOPAaTOPHBIX
pabor

B xoxe BbIMoNHEHUsT J1A0OPATOPHBIX pPaObOT OOYYAONIMICSA JOJDKEH YriayOuTh W
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHON METOAUMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(UKAIUOHHONW XapaKTEPUCTUKON OO0y4aromerocs.
BrimonHenue mabopaTopHbIX pabOT COCTOMT U3 AKCIEPHUMEHTAIBHO-PAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Breimonuenne m1abopaTopHBIX pabOT OOYYAOIIMMCS SIBISICTCS HEOTHEMIIEMOW YaCThIO
U3Y4YEeHUs] JUCUUIUIMHBI, ONpeleisieMoi ydueOHbIM IIJJaHOM, M OTHOCHTCS K CpEeACTBam,
00€eCTIeYNBAIOIIUM PEIICHUE CIETYIONINX OCHOBHBIX 337a4 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUS MPOLECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOUW TUCIUILINHBL,

— 3aKperuieHHe, Pa3BUTUE U JETAN3AlNS TEOPETUICCKUX 3HAHMIA, TOyYEHHBIX Ha
JEKUHUAX;

— TOJy4YeHHe HOBOM MH(OPMALIUY MO U3y4aeMOil TUCIUIUINHE;

— TpuUOOpEeTeHWE  HABBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1abOpPaTOpHBIM
000pynOBaHUEM U IPUOOPAMH.

3ajaHue ¥ TpeOOBaHUs K MPOBEJCHUIO Ja00PAaTOPHBIX PabOT
JlaGoparopHble pabOThI, NPEIYCMOTPEHHbIE B JIaHHOM KypC€, BBIIIOJIHAIOTCS B

KOMITBIOTEPHOM KJIaCcC€ Ha MEPCOHAIBHOM KOMIIBIOTEPE C MCIOIb30BAHUEM NAKETOB MOJIECPKKU
pa3pabOTKK M OTJIaIKH TPOrPAMMHOTO obecrieueHust Ha si3bike Python.,

B mpomecce moarotoBku K nabopatopHoi  paboTe  HEOOXOAMMO — HU3YYHTH
COOTBETCTBYIOIIME METOJUYECKHE YKa3aHHs M TMOBTOPUTH JIEKIIMOHHBIM MaTepual, KOTOPBIH
OTHOCHTCSI K TeMe PadOTHI.

[lepen HauanoM BBINONHEHHUS PAOOTHI HEOOXOAMMO CO3JaTh OTAEIAbHYIO MNANKYy JUIS
CO3/1aBaeMbIX B pabore (aiijloB M YCTAaHOBHUTH €€ B CUCTEME KaueCTBE TEKYILIEH TUPEKTOPHUHU.
[TyTh K 1aHHOI Marnke He TOJDKEH COAepKaTh UMEH, HANTMCAHHBIX KUPUJLTUIIEH.

B mporecce BbIMONHEHUST pPa0OTHI TOMYYEHHBIE PE3YNbTaThl PAcu€TOB, JHCTUHTHU
paspabaTbiBaeMbIX IIPOrpaMM, CXEMbI U Apyrue padodyre mMarepuanbl JOJHKHBI COXPaHITHCS Ha
JUCKE TSl MX JAIbHEUIIeTro UCIIOIb30BaHUs TPH 0(OPMIICHHH OTYETA.

ITo okoHyaHuM pabOTH HEOOXOAUMO COCTAaBUTh OTUYET M MOJATOTOBUTHCS K €r0 3aIIUTE Ha
CIIETYIOILIEM 3aHATHH.

Crpykrypa u hopma oTuera o 1abopaTopHOM paboTe
OTtuéT 0 MabopaTopHOl paboTe TOKEH COACPKATH:

— (pamMuIMIO, UMS U OTYECTBO CTYEHTA, BHIIIOJIHUBIIETO PadoTy;

— HOMep y4eOHOM rpynimbl;

— J1aTy BBINIOJTHEHUS paboThI;

— Ha3BaHue paboThI;

— 11eJIb PabOoTHI,

— KpaTKyro (popMyJIMpOBKY 3a/1laHUs Ha JJabOpaToOpHYIO paboTy;

— OCHOBHBIE TEOpPETUYECKHUE CBeJEHHUs U (OPMYIbI, UCIOIB30BABIIUECS B MPOIECCE
BBITIOJTHEHUS paOOTHI;

— JINCTUHTH MIPOTPaMM, pa3pabOTaHHbIE U OTIaKEHHBIE B IPOLIECCE BBIMTOJIHEHUS Pa0OTHI;

— CX€MBbI, pa3pabOTaHHbIE B MIPOLIECCE BHIMOIHEHUS PaOOTHI;

— IIPU UCIIOJIb30BAHUH JIOTIOTHUTEIBbHON JTUTEPaTyphl YKa3aTh CChUJIKU U MPUBECTU CIIUCOK
JUTEpaTyphl;
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— BreIBogIBI 10 paborTe.

Tpeboanus Kk 0hOPMIIEHHIO OTYETa O JIAO0PaTOPHOM padorte
ITpumep odopMiIeHHS TUTYIBHOIO JKCTA OTYETA 110 JTAOOPAaTOPHOI paboTe MPUBEIEH Ha

caiTe yHUBEPCUTETa WW.guap.ru.

IIpu odopmienun ortu€ra o nabopaTopHOil paboTe HEOOXOOUMO TPHUAEPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér 0 HaydHO-HCCIeAOBaTeNbCKOM pabore. CTpyKTypa H
npaBuia 0POPMICHHS.

ITo xaxxnoit naboparopHoil paboTe NOKEH ObITh MOATOTOBJIEH OTYET B OyMa)KHOM U B
iekTpoHHOM BuJe. Ilocne 3amuThl 1a00paTOpPHBIX pabOT OTYETHI B OYMaXHOM BHUIE C
IIPOCTABJICHHBIMM OLICHKAaMM XPaHATCS Ha Kadeape, a oTU€Thl B IEKTPOHHOM (GopMe TOIKHBI
OBbITb BBUIOKEHBI B JINYHOM KaOMHETE yJalllerocsi Ha caiiTe yHUBEpCUTETA.

11.3. Meroauueckue ykazaHusi JJsl 0OYJalOUIMXCs 110 MPOXOKACHUIO CAMOCTOSTEITLHON
paboThl

B Xoze BBINOJIHEHUS caMOCTOSATENbHON paboThl, 00yYaroLMiics BBINOIHAET padoTy IO
3aJJaHUI0 M IPU METOJUYECKOM PYKOBOJCTBE IpErojaBarelis, HO 0e3 ero HemocpeiCTBEHHOrO
y4acTusl.

Jns oOywaromuxcst mo 3aoyHoi (opme oOydeHHs, CaMOCTOsATENIbHAas pabdoTa MOXKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO PaboTy.

B mnpouecce BbINOJIHEHUs CaMOCTOATENBHOM paboThl, y oOyuaromierocs (GpopMmupyercs
nesnecoodpasHoe IIaHUPOBaHUE paboUyero BPeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHMM M CHCTEMAaTH3alUU NpUOOpeTaeMblX 3HAHHH, 00eCreuyuBaeT BBICOKHM
YpPOBEHb YCIEBAEMOCTH B IEpUOJ OOydYeHHUS, IIOMOTraeT IOJYYHUTh HAaBBIKM IOBBIIICHUS
po(heCCHOHATIBHOIO YPOBHS.

MeroauyecKUMH ~ MaTepualiaMd,  HAlpaBIIOUIMMH  CaMOCTOSTENBHYIO  PadoTy
00y4aroImuX CASIBISIOTCS:

— y4eOHO-MeTOMYECKUN MaTepHai 1o JUCLUIUINHE.

11.4. Metonuyeckue YyKka3aHHs [ OOy4YaloOUUXCS IO TMPOXOXKACHUIO TEKYIIEeTOo
KOHTPOJISI YCIIEBAEMOCTH

Texymuit KOHTPOIb YCHEBAEMOCTH TPEIyCMAaTPUBAET KOHTPOJIh KauecTBa 3HAHHIA
00yJaromuXcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS XO0Jla OCBOCHHS
TUACIATUIMHEL.

KoHTposb kauecTBa 3HAHHIA POBOJUTCS B (hOpME MHAMBUIYATEHOTO COOECEOBAHMS 110
MaTepuansy OTHEIbHBIX pa3/ieloB IUCIHUIUIMHBI, a TaKKe MPOBEPKH OTYETOB O BBHIMOIHEHHH
MPAKTUYECKHUX 3aJJaHHH.

Pe3ynbTarhl TEKyIIEro KOHTPOIS MOTYT YUUTHIBATHCS TIPU MPOBEACHUN MMPOMEKYTOUHON
aTTeCTallMH.

11.5. Metoauyeckue ykazaHus AJis OOY4YarOLUXCS MO MPOXOXKICHHUIO MPOMEXKYTOUHON
aTTecTaluu

[IpomexyrouHas  arTectanus  OOyYarOIIMXCS  NPEIyCMaTpUBAeT  OLEHUBaHUE
MIPOMEKYTOUHBIX ¥ OKOHYATENILHBIX PE3yJIbTaToB 00yueHus no aucuuiuinHe. OHa IpOBOJUTCS B
dbopMe 3K3aMeHa:

Ok3aMeH — (hopMa OLEHKU 3HAHHM, MOJTYYEHHBIX OOy4YaIOUIMMCS B MpOLECCe U3YUCHHS
BCEHl AMCUUIUIMHBI UM €€ YacTH, HaBBIKOB CAMOCTOATENbHOM pabOThl, CHOCOOHOCTH PUMEHSTh
WX 7S pelleHHs] MPaKTUYeCKUX 3a7ad. DK3aMeH, Kak MpaBWIO, MPOBOJUTCS B MEPUOJ
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9K3aMEHALlMOHHON CECCUU U 3aBEpPILIACTCA ATTECTALMOHHON OLIEHKOW «OTIMYHO», «XOpOLIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBICTBOPUTEIBLHOY.

Cucrema OLEHOK IpU NPOBEICHUHU IMPOMEXKYTOUHOW aTTECTAUUMU OCYLIECTBISETCS B
coOoTBeTCTBUM ¢ TpeboBanusMu llonoxkenuit «O TeKylmeM KOHTpOJIE YCHEBAEMOCTH U
MPOMEKYTOUHOW aTTecTanuu cTyaeHToB ['YAIL, oOyuarommxcst 1Mo mporpamMmmaM BBICIIETO
obpazoBanus» U «O MOAYITHHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOM padoThI
ctynentoB B 'Y AIDy.



Jluct BHeceHus: U3MEHEHU B pab0ovyIo IpOrpaMMy TUCIUIUIUHBI

19

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

Iloamnuce BHECHIETO
W3MCHCHHS

Copaepxanue U3MEHEHUH U JOTIOTHEHUIN

Jarta u Ne
IIPOTOKOJIA
3aceaHus
Kadeapsl

Ionnuce
3aB.

kadenpoi




