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1. OBIIUE CBEAEHUSA

YyeOHas qucuuminHa « MamHHOE 00yUeHUE» U3YdaeTcs B IIECTOM CEMECTpeE.
Kypcogas paborta/KypcoBoii mpoekT — He Ipe1yCMOTPEH

1.1. ®dopma npoMEKYTOUYHOU aTTeCTALNU

3a4€T

1.2. Mecto yuebHoM qucuurinnbl B cTpykType OITOIT

VYuebHast qucuuruinaa «MammHHOE 00y4YeHHEe» OTHOCHTCS K 0053aTeNIbHON YacTH.
OCHOBOM U1l OCBOCHMsI JUCLMIUIMHBI SBISIOTCS pe3yJbTaTbl OOy4EHHUs MO NPEALIECTBYIOIIUM
JUCLUIUINHAM U IPAKTUKAM:

- HaueprarenbHas reomerpus;

— WNuxenepHas rpaduka;

- Beenenue B mpodeccuio;

— MaremaTuka;

- KommnbrotepHas rpaduka u rpaduaeckue peaakTopsl,

- [IporpamMmMupoBaHue Ha S3bIKaxX BBICOKOTO YPOBHSI,

- Teopus BEpOATHOCTH U MaTeMaTH4eCKasi CTAaTUCTUKA;

- ANropuTMHU3aLNs U CKPUITOBBIE SI3BIKU IPOTPaMMHUPOBAHUS;

- AHaJIOroBbIE CXEMOTEXHUKA;

- ABTOMaTU3UPOBAHHBIE U3MEPUTENBHBIE CUCTEMBI,

- CucreMpl TEXHUUECKOTO 3PEHMS,;

- Mertposnorust 1 n3MepuTellbHAs TEXHUKA,

- Teopust BeposTHOCTU U MaTeMaTU4ecKasi CTATUCTHUKA;

- CpenctBa aBTOMaTU3alUK U YIIPABIEHUS,

- ABTOMaTU3UPOBAHHBIE U3MEPUTENIBHBIE CUCTEMBI,

— ba3e1 7aHHEBIX;

- DNeMEHTHI U CTPYKTYPbl MUKPOIIPOLIECCOPHBIX CUCTEM,;

- MukponpolieccopHble CUCTEMBI YIIPaBIEHUS;

- OneMeHTs! IU(PPOBOM M BEIUUCIUTEIEHON TEXHUKHY;

- VYuebHas npakTuka. O3HaKOMUTENbHAs PaKTHKa,

- VYuebnas npaktuka. TexHonorndyeckas (IpOEKTHO-TEXHOJIOTNYECKast) MPAKTHKA.
PesynbpTaTsl 00ydeHust 1o y4eOHOM AUCIUIIINHE « DJIEMEHTHI HU(PPOBOM BEIYMCIUTEILHON TEXHUKN»
MCIIOJIB3YIOTCS IPU U3YUYEHHUHM CIEAYIOUINX JUCIMIINH U IPOXOKACHUS IPAKTUK:

- IIpoekTrpoBaHNe HHTEIUIEKTYyaJIbHBIX aBTOMATU3UPOBAHHBIX CHCTEM;

- [TpomblnnieHHbIE HHTEPDENCHI;

- HMMuTanmoHHOE MOJEINPOBAHNUE MTPOLIECCOB U CUCTEM,

- Pa3paboTka rpaduueckoro nojap30BaTeNbCKOr0 HHTEPPEiica;

— MarmmnHoe oOy4deHue;

- O6paboTka OONBIINX JAHHBIX,

- NudopmanronHbie CUCTEMBI B 337ja4aX aBTOMaTU3UPOBAHHOIO YIIPaBJICHMUS,

- [IporpamMMupoBaHre MUKPOKOHTPOJIIIEPOB,;

- [IporpamMHBIe penieHns 1l BCTPauBaeMbIX YCTPOWCTB,;

- [IporpaMMupoBaHue JOrH4ECKUX KOHTPOJIEPOB;

- [IpennKkTHBHOE yNIpaBiIeHUE B aBTOMaTU3UPOBAHHBIX CUCTEMAX;

- HetlipoceTeBple TEXHOIOIMHU U NCKYCCTBEHHBIN MHTEIUIEKT B 337a4ax yIPaBJICHUS;

- IIpon3BoacTBEHHAs MPaKTHKA. DKCIUTyaTallMOHHAs IPAKTHUKA,;



- IIpon3BoacTBeHHAs MpakTUKa. TexXHOIorn4eckas (IpoeKTHO-TEXHOJIOTNYeCKast)

MPaKTHKA.

2. HEJIN U IINTAHUPYEMBIE PE3YJbBTATBI OBYYEHUA 110

TACIHATIINHE

Lenbto yuebHOM quctuIuiHbl « MammHHOEe 00ydeHNe) SBISIETCS:
- (opMupoBaHHE LEIOCTHOIO CHCTEMHOIO IpPEICTABICHHUsS O KiAacCU(UKALUKU BUIOB

JIOTUKHU,

- ¢opmupoBaHue

LOEJIOCTHOI'O

CHCTEMHOI'O

IpEaACTaBICHUA (6] mapamMeTpax u

XapaKTePUCTHKAX 3JIEMEHTOB IIU(POBOI BHIYUCIUTEIBHON TEXHUKY,
- (opMupoBaHME LEJOCTHOIO CHUCTEMHOIO HpPEICTaBICHHUA O Oa30BBIX JOIMUYECKHX

GyHKIUSAX;

- npuoOpeTeHre 3HaHUM, YMEHHUI U HaBBIKOB MaTeMaTHYEeCKOro armapara UCCIIeOBaHUS
U(PPOBBIX JTEMEHTOB U YCTPONUCTB;

- (opmupoBaHUE NOHATUI O MPUHIIUIIAX PAOOTHI TUIIOBBIX IIU(PPOBLIX YCTPOUCTB;

- npuoOpeTeHre 3HaHUI, YMEHUH M HAaBBIKOB B METOJIaX aHAJIW3a, PACYETa U MOCTPOCHUS
U (ppPOBBIX CXEM;

- ¢opmupoBaHHEe y OOYYAIONIMXCS KOMIETEHIIMH, YCTAHOBJIEHHBIX OO0pa30BaTEIbHOU
nporpammoii B coorserctBuu ¢ ®I'OC BO no naHHO# TUCHUIUIMHE.

Pesynbratom 00yuenus 1o y4yeOHOU

«MammHaHOEe OOy4YeHHE» SIBIISIETCSI OBJIAJICHHE

00y4JaromMMUCs 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMU, IU(GPOBHIMH HHCTPYMEHTAMH M OMBITOM
JIeATETLHOCTH, XapaKTePU3YIOIIUMHU Tporiecc (POpMUPOBAHUS KOMIIETCHIIMI U 00eCcTIeunBarOIUMU
JTOCTHKEHHE TIIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS yUeOHON AUCIUILITHHBIL.

2.1 ®opmupyemble KOMIIETEHIINH, HHAUKATOPHI TOCTHKEHHSI KOMITETEHIIHIH,
COOTHECEHHBIE C TUIAHUPYEMBIMHU Pe3yJIbTaTaMU 00YUYEeHHUsI 110 JUCIUIINHE

Koa 1 HamMeHOBaHHE

KO}I H HAMMCHOBAHHE

Ilnanupyembie pe3yJibTaThl 00y4eHHs

CriocobeH nMpuMeHsTh
€CTECTBEHHOHAYYHBIE H
o0IIenH)XeHEPHBIE
3HaHHUsA, MCTOAbI
MaTEMATHYCCKOI'O
aHaNM3a u
MO/JICIMPOBAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTATBHOTO
UCCJICJOBaHUS B
npodeccuoHaIbHON
JeATeIILHOCTH;

Hcnonb3oBanue METOL0OB

MATEMATHYCCKUX JUCHHUITIIINH U

MOJICJIUPOBAHUS B
poheCCHOHATBHOMN
JESITETBHOCTH,

HHIUKATOpA
KOMIIETEeHIINH MO TUCHHUILINHE
JAOCTHKEHHs] KOMIeTeHIIHH
OIIK-1. NA-OIIK-1.2 — CnocoOeH npUMeHSTh

€CTCCTBCHHOHAYYHBIC U OGHICI/IH)KCHCPHBIC
3HAHUSI, METO/Ibl MATEMATHYECKOTO
aHaJM3a U MOJICITMPOBAHUS,
TEOPETHYECKOTO U IKCIICPUMEHTAILHOTO
UCCIIeIOBaHUS B PO ECCHOHANBHON
JESITEIIBHOCTH MPH MOJITOTOBKE TAHHBIX
nocJeayoIiei oopadoTke.

— MHcnonb3oBaHue METOIOB
MaTeMAaTHYECKUX JTUCIMILINH U
MOJICTUPOBAHHUS TIPH MOATOTOBKE JTaHHBIX
U Tocjeayoliei oopadoTke.




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

HHAMKATOpPA
KOMIIeTeHIINH 10 JUCHHUILINHE
AOCTH:KEHHSsI KOMIIETeHIIMH
OIIK-2 NA-OITK-2.3 - [lonnmaeTt npuHIUITBL PaOOTHI U

CriocobeH moHnMaTh
TIPUHITUTIBI PAOOTHI

Hcnonp3oBanue mporpaMMHBIX
CPEIICTB IPH PEIIeHNH 3a7a4

CIocO0eH UCTIOIh30BATh COBPEMEHHBIE
Hcnonp30BaHue MpOrpaMMHBIX CPEACTB

COBPEMEHHBIX npodeCcCHOHANTBHON MIPH PEIICHUH 3371a4 B 00JaCTH
HHPOPMAITHOHHBIX JESITeTIBHOCTH MOJITOTOBKHU JTAHHBIX M MOCTEIYIONICH UX
TEXHOJIOTHH H obpaboTke.

MPOTPAMMHBIX CPEJICTB, B

TOM YHCJIIE

OTEYECTBCHHOTO

MPOU3BOJICTBA, TIPU

peleHuH 3314

npoeccuoHaIbHON

JIeSITEIIBHOCTH

OIIK-9 NI-OI1K-9.1 - CrtocobeH 0cBanBaTh METOIUKH
CrniocobeH ocBanBaTh IIpuMeHeHne HHCTPYMEHTOB U HCIIOJb30BaHUs IPOIPAMMHBIX CPEICTB
METOMKH MPaBUIT UCTIOJIL30BAHUS JUTSL PEUICHUS TPAKTHYCCKUX 33124
WCTIOTb30BaHUS MPOTPAMMHBIX CPEICTB IS MOJITOTOBKY JIAHHBIX U UX MOCICYIONICH

IPOTrPaMMHBIX CPENCTB
JUISL peIeHUs
MIPAKTUYECKHX 3a/1a4

pelIeHus MPaKTHIECKUX 3a/1a4
N-OIIK-9.2

OcBocHME METOINK
HCII0JIb30BaHMS IPOrPaAaMMHBIX
CPEJICTB IJISl pEUICHUS
MPAKTHYECKUX 3a/1a9

00paboTke;

- CriocobeH MPUMEHSTh HHCTPYMEHTHI U
MpaBHJIa UCTIOIb30BAHUS IPOTPAMMHBIX
CpCACTB AJid pCHICHUA IMMPAKTUYCCKUX 3aaa4

IK-3.

CriocoOeH pa3pabaThiBaTh
CTICIHATN3UPOBAHHOC
MPOTPaMMHOE
obecrnieueHue s
MHTEJUIEKTYJIbHBIX,
UH()OPMAITMOHHBIX U
ABTOMATU3UPOBAHHBIX
CHCTEM,;

WJI-TIK-3.4
Pabota ¢ onepanioHHEIMU

crcTeMaMH, 0a3aMH JaHHBIX IS

peleHus 3aaa4y
WHPOPMALTUOHHBIX U
ABTOMAaTH3MPOBAHHBIX CHCTEM
yIIpaBJICHUS

— CnocobeH paboTaTh U pa3padaTbIBaTh
CIEHATN3UPOBAHHOE IPOrpaMMHOE
o0ecrniedeHne ISl THTEIUIEKTYIIbHBIX,
UH(QOPMAIOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM.




3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILINHBI

OO6mast Tpya0EéMKOCTh yueOHOM JUCIUIUIMHEL [0 Y4eOHOMY IUIaHYy COCTaBIISET

o 09HOU (hopMe 00ydeHus

4

3.€.

128

qgac.

3.1. CrpykTypa yueOHOM TUCUUIIIUHBI sl 00y4aroluXcsl 10 BUAAM 3aHATUN

(ounas gopma 0OyueHws1)

CTpyKTypa U 00beM TUCHUNIHHbI

CamocTrosiTe1bHAs
KonTakTHas aynutopHas padora,
5 qac padora o0y4aromerocs,
= yac
£ = =
Oobem =S 2 £z g 1 % 8
AUCIUILIMHEI 110 £ g . :‘—; o = 5 = § 2 § g g
cemMecTpam 2 = 2 == =S i) 8 E s 5 Z s
2= S o) 2 5 S . 2 x BOE | = =l £ B
B = g o g = B = £ o s o | 8 ¥ =
R = = = S = = = 2R |k S s
S5 S = = = 2 = = o S o O = ¥ 5
) = = 2 = S & 2 S 99 |ScoF =93
2= 5} 2 S = S = S = 22 |58 5 © =
S = 9 q.z = S = [T =) > P2 c® SO ="
=l - = =) = oo = E 2 X O &S E
6 cemectp JK3aMeH 96 18 36 42




3.2. Crpykrypa yueOHOM TUCHUILTUHBI ISl 00y4aloluXCcs Mo pa3zesiaM U TeMaM AUCHUILTUHBL: (04Has popma oOyueHus)

IInanupyembie Buabl yueoHol padoThI
(KOHTpOJIMpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL = Buael 1 ¢gopMbI KOHTPOJIBHBIX
OCBOEHHSI: o o 3 - S E MepONpHUsITHI, 00ecnieunBaloue 1Mo
Ko71(bI) HaumeHnoBaHHeE Pa3IeioB, TEM; ° 2o S = s B COBOKYIHOCTH TE€KYIIIHii KOHTPOJIb
dopmupyemoii(bIx) (opma(bl) TPOMEKYTOYHOH aATTECTALMH g § g & § | § % E ;_:3 ycreBaeMoCcTHu
KoMmeTeHuHu (i) u =) = E $3% =< e ()OpPMBI IPOMEKYTOYHOI0 KOHTPOJISk
HHIHKATOPOB B 25 | § S$S| 22 | g5 yCIeBaeMOCTH
TOCTUKEHUS > 2z SS3 = =]
KOMIIeTeHI Ml = =8 SRS = = o &
HIECTOH ceMecTp
OIIK-1, OIIK-2 Pazngen 1. MamunHoe o0y4yenue 6e3 yuuress. JInneiinas 4 X 10 10 ®DOpMBI TEKYIIIETO0 KOHTPOJIS
Eﬁggi%é perpeccust o paszzeny 1:
OMK-9 Tema 1.1 JluneliHas perpeccusl. 1 1 3amuTa J1a00paTopHBIX padoT,
HU-OIIK-9.1 Tema 1.2. Ilpunuun paboThl TMHEHHON PErpecCcHH. 1 1 KOHTpOJIbHAs padora 1,
HJI-OIIK-9.2 Tema 1.3 O0ydeHne Mojeeii U OLCHKA IOy YEHHBIX 1 1
pe3yIbTATOB.
Tema 1.4. Perymsapusanusi TMHEHHON perpeccuu. 1 1
JlaGopartopnas padora 1.1 CriocoOsI 3arpy3KH JaHHBIX Ha 2 1
Python
JlaGoparopHas pabota 1.2 Peanuzanus Ha Python nuneitHoi 2 1
perpeccun. Jluneitnas perpeccus (matrix method).
Jlabopatophast pabota 1.3 Jluneiinas perpeccust (Scikit-learn) 2 1
Jlaboparopnas pabora 1.4 Busyanusarusi MEHOKeCTBEHHON 2 1
JIMHEHHOM perpeccuu ¢ 2 MpU3HAKaMu
JlaGoparopHas padota Ne 1.5 Busyanuzaiiusi CHUKESHHS OIIHOOK 2 2
JIMHEHHOU perpeccuu U e€ peryisapusaiuii
OIIK-9 Pazgen 2. MammuHHoe o0y4yeHuHe ¢ YUUTEJIEM. 2 - 4 4 DOopMBI TEKYLIIETO KOHTPOJIS
MJI-OTIK-9.1 Jloructuueckas perpeccusi. LDA. o pazzeny 2:
WJI-OI1K-9.2
Tewma 2.1 Jloructuyeckas perpeccusi. 1 1
I1K-3 Tewma 2.2 JIuneiHbIA AMCKPUMUHAHTHBINA aHAJINS. 1 1 3amuTa J1a00opaToOpHBIX pador,
WJ-TIK-3.4 JlaGopartophas padora Ne 2.1 Peanuszauus na Python. 2 1 KOHTPOJIbHAst paboTa 2
Jlorucruyeckoil perpeccus
JlaGopatopHas padoTa Ne 2.2 Peanuzanus Ha Python. 2 1
JInHeWHbI TMCKPUMHUHAHTHBIN aHATIN3.




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeMbIE€) KonrakTHas padota
Pe3yJIbTaThI - Buanl 1 gopMBI KOHTPOJIBLHEBIX
OCBOEHHSI: o o 3 - S g MepOoNpUsITHI, 00ecTieunBaloue Mo
Koz(b1) HaumeHoBaHue pa3/iesioB, TeM; ° g o = = g°% 5 COBOKYIHOCTH TEKYIIH KOHTPOJIb
dopmupyemoii(bx) (opma(bl) NPOMEKYTOUHON aTTECTAIMH g g g & § g g = § ycneBaeMoCTH
KoMmneTeHuHu (i) 1 =) E g S3% E § £ ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISk
MHIHKATOPOB = 28 | §§ 3| % = | £8 ycneBaeMocTH
JOCTHIAEHHS. — é ; S \§ g l:‘g = S &
KOMIIETCHIIMH
OIIK-1, OIIK-2 Pa3znen 3. MamunHoe oGy4yeHue ¢ yunteiem. bazoBbie 8 - 16 18 ®DOpMBI TEKYIIIETO KOHTPOJIS
gﬁggi%é AJITOPUTMBI. o paszeny 3
OMK-9 Tewma 3.1 HauBHbIl 6aliecOBCKHH KIIACCHPHUKATOP. 1 1 3amuTa 1a00paTopHBIX padoT,
UJI-OIK-9.1 Tewma 3.2 MeTo OnOPHBIX BEKTOPOB. 1 1
HJI-OIIK-9.2 Tema 3.3 Mertoa K-OnmKkaiimx coceie. 1 1
K-3 Tema 3.4 JlepeBo pemennii (CART). 1 1
WJI-TIK-3.4 Tewma 3.5. barrunr u ciayvaitHbli Jec. 1 1
Tema 3.6. Anropurmel AdaBoost (SAMME & R2). 1 1
Tema 3.7. I'paguentrsrii Oyctuar (GBM). 1 1
Tema 3.8. Crexunr & baenmunr. 1 1
JlaGoparopnas pabota 3.1 Peanuzanus Ha Python. HauHbrii 2 1
OaifecoBCKUH KiaccuuKaTop.
JlaGoparophas padora Ne 3.2 Peanuzanus Ha Python. SVM. 2 1
JlaGopatopnast padota Ne 3.3 Peanmzauus Ha Python. KNN 2 1
JlaGopatophas padota Ne 3.4 Peanuzanus Ha Python. [lepeso 2 1
pemenuii (CART).
JlaGopatopnas padota Ne 3.5 Peanuszauus Ha Python. barrunr n 2 1
CIIy4yalHbI Jiec.
JIaboparopnast pabora Ne 3.6 Peaymsanus na Python. AdaBoost. 2 1
JlaGopatopnas padota Ne 3.7 Peanuzanus Ha Python. 2 2
I'papuentueiii Oyctunr (GBM).
JlaboparopHnas padora Ne 3.8 Peanuzarus va Python. Crexunr 2 2
& Brengunr.
IK-3 Paznen 4. MammunHoe o0y4eHue 0e3 yuutens. bazosbie 2 - 6 10 DOpMBI TEKYIIIETO KOHTPOJIS
WJ-TIR-3.1 AJITOPUTMBIL. no pazaeiny 4
Tema 4.1 Meton riaBubix komnoneHT (PCA). 1 2




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeMbIE€) KonrakTHas padota
Pe3yJIbTaThI - Buanl 1 gopMBI KOHTPOJIBLHEBIX
OCBOEHHSL: o o 3 - S g MepOINPHITHI{, 00ecTIeYnBAIOIINE 10
Koz(b1) HaumeHoBaHue pa3/iesioB, TeM; ° Z g = = g°% 5 COBOKYIHOCTH TEKYIIH KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) NPOMEKYTOYHOH aTTeCTALNU g § = & § | § g = § ycIeBaemMoCcTH
o - P N
KoMmneTenuuu(ii) u = = E § g 3 =2 E 5 (opMBI MTPOMEKYTOTHOTO KOHTPOJISI
e
HH/IUKaTOPOB = 5 E SR = E g é ycreBaeMocTH
JOCTHIKEHU & E g S§E g g &S
KOMIIETeH Ui i &R = =
Tewma 4.2 Knacrepuzarus 8 ML. 1 2 3amuTa J1a00paTopHBIX padoT,
JIaboparopHast pabota Ne 4.1 Peanuzanus na Python. Merton 2 2 Htorosas KOHTpoJbHAA paboTa
ruaBHBIX KOMIIOHEHT (PCA).
Jlaboparopnas pabota Ne 4.2 Kiacrepuszarus B ML. 4 4
3ayer. B ycTHO# dopme.
HUTOI'O 3a mecToii cemecTp 18 36 42
HUTOI'O 3a Bech mepuosn 18 36 42




3.3.

Kpatkoe conepxanve yaeOHOM TUCITUTITHHBI

HaumenoBanue pasaesa u

Ne it Conep:kanue pa3gesia (TeMbl)
TEMbl THCHHUIIJIMHBI

Paznen | MammnHHoe 00y4yeHnue 0e3 yunressi. IuHeiinas perpeccusi.

Tema 1.1 Jlunetinas perpeccus [TorsTre MammMHAOTO OOYYICHHS C YINTEIICM.
Onpexaenenue perpeccun. OnpeaeneHne TNHEHHOM
perpeccun. MeTo HAMMEHBIINX KBaJPAaTOB U (DYyHKIMA
IIOTEPb.

Tema 1.2 IIpuntumn pa®oTe! TuHEHHOW | MeTox HaMMEHBITUX KBAaIpaToOB U (YYHKIIHS ITOTEPb.

perpeccuu. [Mpunnmn paboTs! TuHelHOH perpeccu. [loanHoMuansHast
perpeccusi.

Tewma 1.3 OO0yuenne mojenent u OO0yuenne MoJieNell 1 OlleHKA MOTYYSHHBIX PE3yIbTaTOB.
OIIEHKa MOJTyYE€HHBIX OO0y4eHne NOTMHOMHANBHON PErpecCcuy U OLleHKa
pE3yJIbTaTOB. MIOJTyYEHHBIX PE3YJIbTaTOB.

Tema 1.4 Perynsapusanus nuHeHON Perynspusauus nuneiinoit perpeccuu (Ridge, Lasso,
perpeccu. ElasticNet) ITpeumy1iiecTBa 1 HEJOCTATKH JTMHEHHOMN

perpeccuu.

Paznean Il Mamunnoe ody4enue ¢ yuureyaem. Jlorncruueckas perpeccusi. LDA.

Tema 2.1 Jloructuyeckas perpeccusi. Jloructruueckas perpeccud. DyHKUMS TOTEPp U METOA
MaKCHUMaJbHOTO mpaBpononobusi. BwiBom  ypaBHEHUs
JIOTHCTUYECKOW perpeccud M rpagueHta e€ (yHKUUHU
motreph. llpuHIMI paboOTHl JOTHCTHYECKOW pPErpecChu.
Softmax-regression. OOyuenwe Momeneii W OICHKA
MOJTyYeHHBIX pe3yibTaToB. IlpenMyiiecTBa U HEJOCTAaTKU
JIOTHCTUYECKON Perpeccu.

Tema 2.2 JIuneinplit JIuHeWHbI TuCKpUMHUHAHTHBIN aHanu3. [[puHIm paboTel

JUCKPUMHMHAHTHBIN aHaU3. LDA. bonee nmpoaBuHyThie TexHUKH. OOyueHHe Mozeen 1
OIICHKa IOJIy4YEeHHBIX pe3ynbTaToB. [IpenMyiiecTBa u
HepocTaTku LDA.

Paznen 111 MamnHHoe 00yueHne ¢ yuurtesem. bazoBble aaropuTMmbl.

Tema 3.1 HawuBHsrii 6aitecoBckuit Hawusnsrii GaitecoBckuii kinaccugukarop. PazHoBuaHoCcTH
KJaccuuKaTop. HauBHoOro baiieca. [lpunuun pa®ote! knaccudukaropa c

rayccoBCKUM pacnpezaeinenremM. Haupnsiil baliec B 3ajauax
¢mpTpanuu cnama. O0yueHne Moelneil 1 oLeHKa
NIOJTYYECHHBIX pe3ysibTaToB. [IpenMyniecTBa 1 HETOCTATKH.

Tema 3.2 Mertoz onopHBIX BEKTOPOB. MeTton onopHBIX BEKTOPOB. JInHEHBIN cirydail SVM.
Henuneiinpiii cnyqait SVM. SVC. SVR. O0yuenue
MoJIeJIel U OLICHKA MOJYYCHHBIX PE3YJIbTaTOB.
[IpenmyniecTBa 1 HEJOCTATKHA METO/1a OHOPHBIX BEKTOPOB.

Tema 3.3 Meton K-0mmkaimmx Meton K-onmxaiimux coceneit. [Tpunmumn padorst KNN.
cocenei. OO0y4enue MoJielnieil 1 OlieHKa MOTYYEHHBIX PE3YJIbTATOB.

[IpeumymectBa u Hegoctatku KNN.

Tema 3.4 Hepeso pemenuii (CART). Hepeso pemenuii (CART). Ctpyktypa epeBa peleHui.
Bri6op Hammyuiero pazouenusi. @yHKIUS MOTEPb.
[Tpunanun pabotsr nepesa pemennii (CART).
Perynsapuzanus nepesa periennii. OOydeHnue Mozeneit u
OIIEHKa MOJIy4YEHHBIX pe3ynbTaToB. [IpenMyinecTsa u
HEJOCTATKH JIEPEeBa PEIICHHI.

Tewma 3.5. Barrunr u cnyyaiiHelii jec. Bbarrusr u ciyvaitnsiii tec. Knaccngukartopst n

perpeccopsl ¢ roJocoBaHreM. barruar u BcraBka. OLeHka
Ha HEUCIIOJIb3yeMbIX oOpa3iax. MeToabl cirydaifHbIX
YYaCTKOB M CIy4YailHBIX MOANIpOCcTpaHcTB. CirydalfHbIN Jiec
1 0c000 cily4yaifHble AepeBbs. 3HAUMMOCTD ITPU3HAKOB.




OOyuceHHe MOJIENel U OlICHKA TTOTYYCHHBIX PE3yIbTaTOB.
IIpenmyiiiecTBa U HEJOCTATKH CIYYaHHOTO Jieca.

Tema 3.6. Anropurmer AdaBoost Anroputmbel AdaBoost (SAMME & R2). [puntuim paGoTh
(SAMME & R2). aJalTUBHOTO OycTHHIa 1uisl Knaccudukanun. O0ydeHue
MoJIeNiel U OLIEHKa MOJYYCHHBIX PE3YIbTaTOB.
[IpenmymiectBa u Heqoctatkn AdaBoost.
Tema 3.7. I'pannentHbIil OycTHHT I'pamuenTtasiii 6ycturar (GBM). [Ipuanum paboTs
(GBM). rpajieHTHOro OycTHHTa AJsl perpeccud. [IpuHuun paboTe
rpagueHTHOTO OycTHHTa I Kinaccudukanmu. O0ydenne
MOJIeJIeH 1 OlleHKa MOJYYeHHBIX PEe3yIbTaTOB.
[Ipenmy1iecTBa U HEAOCTATKH TPATUEHTHOTO OyCTHHTA
(GBM).
Tema 3.8. Crexunr & biaennunr. Crexkunr & bnernunr. boree mpoABUHYThIE TEXHUKH.
OO0yuenne MoJieNell 1 OlleHKa MOTYYSHHBIX PE3yIbTaTOB.
[Tpenmy1iecTBa ¥ HEJOCTATKY CTEKWHTa M OJICHAWHTA.
Pazpen IV. MamunHoe o0yuenue 6e3 yunressi. bazoBble aJiropuT™Mbl.
Tema 4.1. Merop riaBHbIX KOMIIOHEHT | Metox riaBHbix KoMnoHeHT (PCA). Ipunitum paboTsr
(PCA). PCA. TononuuTensHble Bo3MoxHocT PCA.
AnprepratuBel PCA. OOyueHue Moeneii U orieHKa
TOJYYCHHBIX Pe3yIbTaToB. [IpenMyiiecTBa 1 HEIOCTATKH.
Tema 4.2. Knacrepusarus 8 ML Knacrepusanus 8 ML (K-Means, Agglomerative, Spectral,

DBSCAN, Affinity Propagation). ITpuniumn paGoTsL.
OO0y4eHue MoJiernieil 1 OLieHKa MOTYYEHHBIX PE3YIbTATOB.
IIpeumy1ecTBa U HEJOCTATKH.

3.4, OpraHuzaius caMmoCTOATEIbHON PabOoThl 00YYaIOIIUXCS

CamocrosiTenbHasi paboTa cTyneHTa — oOs3aTesbHas yacTb 00pa3oBaTEIbHOrO Ipolecca,
HarpaBJIeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHANIBHOMY M JITYHOCTHOMY CaMOOOpa30BaHHIO,
Ha NMPOEKTUPOBAHKE JaIbHEHIIIET0 00pa30BaTEIbHOTO MapIIpyTa U IPOPEeCCHOHATBHON Kapbephl.

CamocrosTenbHas padoTa 00yJaronuxcs Mo AUCHHUIUIMHE OPraHn30BaHa KaK COBOKYITHOCTb
ayIUTOPHBIX M BHEAYIUTOPHBIX 3aHATHH M PpalbOT, O0OECIEeUMBAIONIUX YCIEIIHOE OCBOCHHE

IUCILIUILINHEL.

AyauTopHas caMOCTOsITeNbHas paboTa OOydYarOMMXCS IO JAUCIUIUIMHE BBIMOJIHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM TMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroIuXCcsl BXOJUT B 001Ul 00bEM BPEMEHH, OTBEACHHOIO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PaCIUCaHueM YUeOHbIX 3aHATHH.

BueayauropHas camoctosiTenbHast pabota oOydaronuxcs — INlaHupyeMasl yueOHasi, Hay4HoO-
UcclieioBaTebCcKasi, pakTuyeckas padoTa o0yyaromuxcsl, BBIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
10 33JaHMI0 U IIPU METOJAMYECKOM PYKOBOJCTBE MpEIojaBareis, HO 0€3 ero HenocpeaCTBEHHOTO
y4acTHsl, paCIUCAaHUEM YUeOHBIX 3aHATUN HE PErJIaMEHTHUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKJIIOYaeT B ceOsi:
MOJITOTOBKY K JIEKIIUSIM, Ta0OpaTOPHBIM paboTam;

MIOATOTOBKY K 9K3aMEHY,

MOATOTOBKA K 3aIUTE JIAOOPATOPHBIX PaboT;

MOJITOTOBKA K KOHTPOJIBHBIM paboTaM;

MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIlMU B TCUCHUE CEMeCTpa.
CamocrosrenbHass pabora 0OydaroOMMXCsl C y4acTHEM TpernojaBarenss B (opMe HHOM

KOHTaKTHOW pPalOTHl TMpeaycMaTpuBaeT TPYNNOBYH U (WIM) HWHAUBHUIyalbHYIO paboTy

00yJarOIUMUCS ¥ BKITIOYAET B Ce0s: HE MPETyCMaTPHUBACTCA.

CamocTrosiTeTbHOE U3YUEHHE TEM HE MPETyCMOTPEHO.
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3.5. IlpumeHeHUE 3IEKTPOHHOTO OOYUYEHUS, TUCTAHITMOHHBIX 00Pa30BaATEIIbHBIX
TEXHOJIOTUN

[Tpu peanuzanuu nporpaMMbl yueOHOM TUCIUILIMHBI BO3MOKHO TPUMEHEHHE SJIEKTPOHHOTO
00y4YeHMsI U IUCTAaHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

Peanuzanus nporpaMMel y4eOHON AUCIUTUIMHBI C TIPUMEHEHUEM JICKTPOHHOTO 00Y4YeHUS U
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH pPeriaMeHTUPYETCs NeHCTBYIOUIMMHU JOKaIbHBIMU
AaKTaMW YHHUBEPCUTETA.

[IpumeHstoTCA CaeayOMnA BapraHT peaiu3aluy MporpaMmmel ¢ ucroias3oBanuem D0 u JIOT
B snexTpoHHy0 00pa3oBaTenbHYIO Cpeay, 0 HEOOXOTUMOCTH, MOTYT OBITH MEPEHECEHBI
OTJIebHBIC BUbI yUeOHON AESITETbHOCTHU:

HCI0JIL30BaHHEe 00beM BKJIIOYEHNE B VUCOHBIH
ucnojn3oBanue J0 u JJOT i y
90 u 10T qac npoiecc
CMeIlIaHHOoe Jlexumu 18 B COOTBETCTBHHU C
oOydeHue JlaGopaTopHbIe paboThl 38 pacnucaHueM y4eOHbIX
3aHATHI




4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHECEeHHE INTAHUPYEMBIX PE3YJIHTATOB 00YUEHHS C YPOBHAMH CPOPMUPOBAHHOCTU KOMIETEHIUH(i1).

Ypoenu Hrorosoe Ounenka B Toka3aTean ypoBHs C()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = —
KOMIeTeHH(-if) Ganon CHCTeMe yﬂnBepca.ﬂbﬂon(—l:lx) Oﬁmeﬂpoq)eCCI/lOHaJIb:{OI/l(-le) IlpO(l)CCCI/IOHaJ]bHOPlU(-le)
. KOMIIeTeHumu (-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pesy.IbTaTaM OIK-L K3
cucremMe TekyLei u WJT-OTTK-1.2 WJI-TIK-3.1
10 pe3yJibTaTaM NPOMEKYTOYH O OIIK-2
TeKyled u aTTecTaluu NJ-OIIK-2.3
MPOMEKYTOYHOIM OIIK-9
aTTecTaAlHH UJ-OIK-9.1
UJI-OIIK-9.2
BBICOKHI oTiu4gHO/ OO0yyarommuics OOyuaromuiics
3a4TeHO (OTJINYHO)/ - IOKa3bIBAET IIUPOKUE - 1a€T MOJIHYIO YETKYIO
3a4TEHO TEOPETHUUCCKUE 3HAHUS B 00JIACTH | apryMEHTAIUIO TIOJYYCHHOTO
MAaIIMHHOTO 00Y4CHU, pEllIeHNs HA OCHOBE CAEIAHHOTO
- 3HA€T U MOXET OOBSCHUTH aHaIu3a;
OCHOBHBIE MTOJIOKCHUSI U IPABUJIA | - MOYKET IPUMEHUTh OCHOBHEIE
MOCTPOEHUS aJITOPUTMOB MOCTYJATHI MATMHHOTO 00yUeHHS
MAaIIMHHOTO O0YYEeHUS; IUTSL COCTABJICHUS TIPOTPaMM;
- MOXXET IPUMEHUTH 0e3 OMUOO0K | - IPUMEHSET BEICOKHE HABBIKH
MPOIeTypy CHHTE3a AITOPUTMOB; | YTECHUS W aJanTanuu
- YMEET CaMOCTOSITENILHO aJTOPUTMOB MAIIMHHOTO
COCTaBUTh U MPOBECTH 00YYEHHUS K U3MEHSIOITUMCS
HCCIIE/IOBAHMUS, YCIIOBHUSIM,;
— MOXET NPOBECTU
CaMOCTOATEJIbHO KOMIIBIOTEPHOE
MOJEJIUPOBAHUE.
MOBBIILICHHBIN xoporio/ OO0yyarommuiics OOyuaromuiics

3a4TeHO (XOpoIo)/
3a4TEHO

- TOKa3bIBACT XOPOIIHE
TEOPETUUECKUE 3HAHUS
ITOPUTMOB MAIIMTHHOTO
oOy4eHnus,

- OPUBOJIUT IOCTATOYHO
rPaMOTHOE PELLICHHE Ha OCHOBE
CAEeJIaHHOI'O aHa/In3a;
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- 3HAET OCHOBHBIC MOJIOKECHUSA U | - MOXKET IPUMEHUTH OCHOBHBIE
MOCTPOCHUS alITOPUTMOB MAIIMHHOTO O0YYeHHUS JIOTUKH IS
MAaIIMHHOTO O0YYCHUSI; COOTBETCTBYIOIINX 337124,

- MOXKET MPUMEHHUTH ¢ |- TpHUMEHSET  JOCTATOYHBIE
HEOOJIBIINMU HETOYHOCTSAMM | HABBIKK ~ YTEHUS  alITOPHUTMOB
poLenypy MOCTPOCHHUS | IPOrpaMM,;

ITOPUTMa MAITUHHOTO 00YYCHUS
71 KOHKPETHOM 3a/1auu;

- MOKET COCTaBHUTh C IOJCKAa3KOH
" MIPOBECTH HCCIICAOBAHUE
paboTHl anNTropUTMa MAIIHHHOTO
oOydeHus,

- MOKET IIPOBECTH
KOMITBIOTEPHOE MOJICTUPOBAHNE
aNropuTMa MalTHHHOTO

00yJeHUS.
0a30BbIl yIIOBIIETBOPHUTEIHHO/ - Oo6yuaromuicst OO0yuatommiics
3a4TEHO - IOKA3bIBACT JOCTAaTOYHbIC - MOXKET MPUMEHHUTH C OIMINOKOM
(ynoBneTBOpUTENHHO)/ TEOPETHUIECKHE 3HAHUS OCHOBHBIE TIOCTYJIaThl MaIIMHHOIO
3a4TCHO 9JIEMEHTOB aJTOPUTMUCTHUKU o0yueHus,
MAaIIUHHOTO 00yUYeHHS; - IPUMEHSIET C OIIMOKOI HaBBIKK
- 3HAeT HE BCE OCHOBHBIC YTEHUs]  MPOTPaMMHOIO  KOJa
TIOJIO’KEHHS M TIPaBHIIa peanuzanuu AJIITOPUTMOB
MAaIIUHHOTO 00yUYeHHS; MAaIIUHHOTO 00yYeHHs.
- MOXET  IpPUMEHHUTh c
HEeOOIBITIMHI HETOYHOCTSIMU
NpoIeSypy CHHTE3a alrOPHTMOB
MAaIIMHHOTO 00yUYeHHS;
- MOXET IPOBECTH UCCIICIOBAHUE
JIAHHBIX M IOCTAHOBKH 33]1a4H.
HUAZKAN HEeyIoBIeTBOpUTENNbHO/ | OOyUaronuics:
HE 3a4TEHO —  JIEMOHCTpUpYET (parMeHTapHbBIE 3HAHUS TEOPETUIECKOTO U MPAKTHIECKOTO MaTeprana, JOImycKaeT

FPY6BIC OIIHOKH IIpU €ro U3JIOKCHUHU Ha 3aHATUAX U B X0 HpOMe)i(YTO‘{HOﬁ aTTCCTalliM,
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BIIaZIeCT HEOOXOAUMBIMH IS 3TOT'O HAaBBIKAMH U TIPUEMAMU;

Matepuaia B 00beMe, HeoOXOAMMOM JIJIsl TaJdbHEHIIIeH yIeObl.

5.

ITpu npoBeeHUH KOHTPOJI CaMOCTOSITEIbHON pabOThl 00yYarOIUXCsl, TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu 1Mo yueOHOM AUCHUIIIUHE
«2neMeHThl HU(POBON BBIUMCIUTEILHON TEXHUKN MPOBEPSAETCS YPOBEHb CPOPMUPOBAHHOCTH y OOYHAIOIIMXCS KOMIETEHLUN U 3allIJaHUPOBAHHBIX

OILIEHOYHBIE CPEJICTBA JJ11 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

pPE3YyJIbTAaTOB O6y‘leHI/I$I 0o JUCHUIINIMHE, YKA3daHHBIX B pa3aciic 2 HacTosIIen IIporpaMmal.

5.1. ®opMbl TEKyIIET0 KOHTPOJISl yCIIEBAEMOCTH, TPUMEPHI TUIIOBBIX 3a/IaHUIA:

Ne it

DopMBbI TEKYIIETO KOHTPOJIS

IIpumepbl THIIOBBIX 321aHUI

1

KontponbHas pabora 1
10 TEME:!
«JIuHeliHas perpeccus»

Bapuanum 1

—  HCHBITHIBAET CEPbE3HBIC 3aTPYAHECHUSI B IPUMEHEHUU TEOPETUUCCKUX MOJOKEHUN TIPU PEIICHUH
MIPAKTHYECKUX 3a/1a4 MPOo(heCcCHOHATHHON HAIPABICHHOCTH CTAHIAPTHOTO YPOBHS CIIOKHOCTH, HE

—  BBINIOJHSET 3aJIaHus TOJBKO 10 00pa3iry 1 Mo pyKOBOACTBOM IPENOaBaTeNs;
—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHMI Ha 0230BOM YPOBHE TCOPETUYCCKOTO U IMPAKTHUSCKOTO

1. latite onpenenenue snactuuas cets (ElasticNet)

2. aiire onpenencuue class MatrixLinearRegression.
class MatrixLinearRegression:
def fit(self, X, y):
X =np.insert(X, 0, 1, axis=1) # add ones vector
XT_X_inv =np.linalg.inv(X.T @ X) # (X.T * X) ** (-1) inverse matrix
weights = np.linalg.multi_dot([XT_X_inv, X.T,y]) #XT X inv* X.T*y
self.bias, self.weights = weights[0], weights[1:]

def predict(self, X_test):
return X_test @ self.weights + self.bias

Bapuanm 2

1. OcHoBHBIC TpaBUJIa IOCTPOCHHUSI TMHEHHAS PETPECCHS HA OCHOBE TPAJUEHTHOTO CITyCKa

2. MeTos1 HaMMEHBILUX KBaAPAaTOB M (QYHKIHUSI IOTEPh
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

Bapuanm 3

1. aiiTe onpezaeneHue INHEWHON perpeccun
2. Kak ocymiecTBuTh 3arpy3Ky aaracera Ha Python 3 JT0KanbHOTO XpaHMIHUIIA.

Bapuanm 4

1.

YTo OCYIIECTBIACTCS B CICAYIONIEM (hparMeHTe KOJa:

df_path = "/content/drive/MyDrive/income.csv"

income = pd.read_csv(df path)

X1, y1 = income.iloc[:, :-1].values, income.iloc[;, -1].values

X1 _scaled = scale(X1)

X1 _train, X1_test, y1 train, y1 test = train_test_split(X1, y1, random_state=0)

X1 _train_s, X1 test s, y1 train, y1 test = train_test_split(X1_scaled, y1, random_state=0)
print(income)

correlation_matrix = income.corr()
correlation_matrix.style.background_gradient(cmap="coolwarm)

2. Kak ocymiecTBUTh 3arpy3Ky Jataceta Ha PythOn U3 ceTeBOro XpaHUIHIIIA.

KontponpHas paborta 2
0 TeMe:
«Jloructuueckas perpeccus. LDA»

Bapuanum 1
1. Jlaiime onpedenenue nocucmuyeckoll peepeccuu
2. DynKyus nomepsb U Memoo MAKCUMATLHO20 NPABAON0000Us
Bapuanm 2
1. Bv1600 ypasnenus nocucmuueckoil pecpeccuu u epaouenma eé yyHKyuu nomeps
2. Softmax-regression
Bapuanm 3
1. Ipusedume ocHogHble OPMYIIBI IS PACUETOB TOSUCMUUECKOU pecpeccuul
2. Hanuwume npozpammmnyio ¢ynxyuio SoftmaxRegression
Bapuanm 4
1. Ipeumywecmesa u HeOOCMamKu 102UCTMUYECKOU pespeccull
2. Tpunyun pabomer LDA
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

3 HroroBast KOHTpOJIbHAsI padoTa

BAPUHAHT 1

2. [Ipeumywecmea u Hedocmamxku paouenmnozo 6ycmunea (GBM)
3. [lpunyun pabomol epadueHmno2o Oycmunea 0Jia pecpeccuu.

BAPHAHT 2

L(yi,F(x:))=1/2(y—F(x:))?> — loss function

Tik:_[aL(yi,F(Xi))/aF(Xi)]F(x):Fm—1(x):yi_Fm—1(Xi) — residuals

3. Ilpunyun pabomwl epaduenmno2o Oycmunea 015 Kiaccupurayuu

1. Hanuwume na python npocpammy pearuzayuu I paduenmnozo 6ycmunza (GBM)

1. K kakoil 3a0aue moocno omuecmu credyiowue ¢)OPMYJIIbI IS pacuEéToB:

2. Obyuenue mooenell U OYeHKA NOTYYEHHbIX Pe3yIbmamos epaoueHmuo2o Oycmuned

5.2 KpI/ITepI/II/I, IOKaJIbI OOCHUBAHHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH !

HaumeHoBaHue
OLIEHOYHOTI' 0 Ixanepl oneHUBaAHUS
(Kgll:'igf)::j-lo- Kpurtepun oneHuBaHusi
T 100-6anapHas [aTubanabHas
cucremMa cucremMa
MeponpHusATHS)
KonTponbHas pabora [IpaBunbHO OTpa3uy B pEIICHUH 3a/IaHUs 00IacTh 3HAaHWH. Brageer meToankon 5
BBINIOJIHEHUS [IOCTABJICHHOU B 33JIaHUU 33J1a4yu.
He3nauurtenbHble po0ebl B 3HaHUSIX. J{OMyCTHIT OMTMOKY TP UCIIOIb30BaHUH 4
OCHOBHBIX METOJIOB aHaJIM3a MOCTABJICHHOM 3aJjauHu.
JleMOHCTpHpYeT 3HAaYUTENbHEIE POOEIEI B 3HAHUAX U IPYObIe OMIMOKA B PEIICHHN. 3
JenaeT HeKOPPEKTHBIE BHIBOABI M0 pPE3yIbTaTaM NPOBEACHHOTO aHAIU3a.
OO0yuJaromuiics He BBITIOTHW 3aJaHHS 2
3amuTa nabopatopueix | OOydaronuiics mpencTaBuil akKypaTHO 0(OPMIICHHBIH, COTJIACHO TPEOOBAHUSM,
paboT MTOJTHBIN oTueT. [IpaBriIbHO OTpa3wi B 3aJaHUH 00JIACTh 3HAHUHA U 5
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HaumeHoBanne
OLICHOYHOI0 Ikanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
100-6annpHas aTudanabuas
OHEHOHOTO cucrema CuCTeMa
MepOonpHUATHS)
MPOIEMOHCTPUPOBAJ IPUMEHEHNE TEXHUIECKUX MIPUEMOB: IIOCTPOEHHE CXEM, TpaKOB
Y HallCaHue alropuIMa nporpamMmMsl. Biageer MeToquKoN BBIOIHEHUS TOCTAaBIEHHOMN
B 33/1aHUH 3a]a4U.
He3nauntenbHO OTKIIOHMIICS OT TpeOOBaHUH B YACTH HATIOJIHEHUS 3aJlaHHs B pe3yibTaTe 4
HE3HAYNUTCIbHBIX HpO6CHOB B 3HaHUAX. I[OHYCTI/IJ'[ OHII/I6KI/I IIpU UCIIOJIL30BaHUU
OCHOBHBIX METOJIOB aHAJIH3A.
OO0yuarommiicst peacTaBui 0(hOPMIICHHBIN OTYET C 3a/IeP>KKOH OOJIbIe YeM Ha MECHII. 3
I'py6o Hapymma TpeboBaHus 1Mo opopMIIeHUIO 3a1aHus. JJeMOHCTpUpYyeT 3HAYUTEIbHBIC
MPOOEIIbl B 3HAHUAX U TPYObIC OMMOKY B pelieHud. [leaeT HeKOPPEKTHBIC BHIBOIBI IO
pe3ysbpTaTaM NPOBEICHHOIO aHAIN3a.
OO0yyarormmiicsi He BBITIONHII 3aJaHHS 2

5.3  IIpomexyTouHas aTTecTalys:

dopMa NPOMeKYyTOUHOM
aTTecTalMu

TumnoBbie KOHTPOJIbHBIE 3aJaHUSI U HHbIE MATEPHUAJIBI
JJISl IPOBEIeHUN MPOMEKYTOUHOM aTTeCTAINN:

3auer

BAPUHAHT 1

ITucbMEHHOE TECTHPOBAHME WM 1. Hanuwume na python npospammy peanuzayuu I paduenmnozo 6ycmunza (GBM)
KOMITBIOTEpHOE TECTHPOBAHHE TI0 2. [Ipeumywecmsa u Hedocmamxku cpaduenmuo2o oycmunea (GBM)

pasaenam Kypca
3JIEKTPOHHO-
m1aTopMbI
Moodle (mpm JIUCTaHIIMOHHOM

HCIIOJIb30BaHUEM
00pa3oBaTenbHOI

pexxume 00yUeHHs)

c 3. Ilpunyun pabomwl epaduenmnozo 6ycmunea 0is pecpeccuu.

BAPUAHT 2

1. K kakou 3adaue mosxcno omnecmu credyioujue ¢pOPMYJIIbI Il pacu€ToB:
L(y:,F(x:))=1/2(y—F(x:))*> — loss function

rik:—[aL(yi,F(xi))/aF(xl-)]p(x)zpmfl(x)=yi—Fm71 (xl-) — residuals
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2. Obyuenue mooenell u oyeHKa NOAYUEeHHbIX Pe3YIbMamos epaduenmno2o bycmunea
3. llpunyun pabomsl 2paduenmnozo bycmunea 01 Kiaccugpurayuu.

54  Kpurepuu, mkaabl OIEHUBAHUS IPOMEKYTOYHOM aTTECTAIIUN YUYCOHON AUCIIUIUINHBI

®opMa NPOMeKyTOIHOI

IIIxaabl oleHUBAHUA

aTTecTaluu
HanMeHoBaHuE OLIEHOYHOT 0 I O O BT 100-6 Marué
aJJIbHAsA ATHOAJIJIbHAA
cpeacTBa cucrema cucTemMa

DK3aMeH B YCTHOH (opMe 1o OO0yyaromuics: 5
Ouneram — IEMOHCTPHUPYET 3HAHUSA, OTIMYAIONINECS TIIyONHON U CONEPIKATeNLHOCTEIO, JaeT

MOJIHBIA HMCYEPITBIBAIOIINN OTBET, KaK HAa OCHOBHBIC BOIPOCHI OWiieTa, TaK W Ha

JIOTIOJTHUTENBHBIE;

—CBOOOJTHO BJa/IeE€T HAYYHBIMH MOHATHSAMH, BEJIET TUAIOT U BCTYIIAET B HAYYHYIO

JTUCKYCCHIO;

—Crmoco0eH K WHTETpalH 3HAHWH IO ONpeAeNieHHOW TeMe, CTPYKTYPHPOBAHUIO

OTBETa, K aHAJIU3y IOJIOKEHUM CYIIECTBYIOIIMX TEOPUN, HAYUYHBIX IIKOJ,

HaIpaBIIeHUH 110 BOIIPOCY OWIIETa;

—JIOTUYHO M JJOKa3aTeJIbHO PACKPHIBAET MPoOIIeMy, IPEIIOKEHHYIO B OnIieTe;

—CBOOO/IHO  BBITIOJNIHSAET TIPAKTHUYECKHE 3aJaHus IOBBIIIEHHONH CIIOXHOCTH,

MpeyCMOTPEHHBIE TPOTPAMMOH, IEMOHCTPHUPYET CUCTEMHYO pabOTy C OCHOBHOM H

JIOTIOJIHUTEIBHOM JINTEPATYPOIl.

- OTBET HE COJEPKUT (DAKTUUECKUX OMIMOOK U XapaKTepU3yeTcs TITyOnHOM,

MTOJTHOTOH, YBEPEHHOCTHIO CYXKJSHHH, WILTIOCTPUPYETCS IPUMEPAMU, B TOM YHCIIE

13 cOOCTBEHHOW MPAKTHUKH.

OOyyarouics: 4

—  TIOKa3blBaeT JOCTATOYHOE 3HaHME Y4eOHOro Marepuana, HO [OIMYCKaeT
HECYIIECTBEHHBIE  (paKTHUYECKHE OLIMOKM, KOTOpbIE CHOCOOEH HCIPaBHUTh
CaMOCTOSITEIbHO, OJ1aroiapsi HaBOASALIEMY BOIIPOCY;

—  HEJOCTaTOYHO pacKphiTa Mpobiema Mo 3aaHuio Ouiera;

—  HEJIOCTAaTOYHO JIOTHYHO MOCTPOEHO M3JI0KEHUE BOTIPOCa;

—  YCIEIIHO BBINOJHAET NIPETyCMOTPEHHBIE B IPOTpaMMe NMPaKTUUYECKHUE 3a1aHus
CpeiHEH CI0KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOU JIUTEpaTypoii,
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®DopMa NPOMeKYTOYHOM
arrecTauuu

HaumMmeHoBaHHE OLIEHOYHOI'O
cpeacTBa

Kpurepum onenuBanus

ka1 oleHUBAHUA

100-0as1pHaAR
cHcTeMa

IIaTnéannLHas
cHuCcTEMA

—  JIEMOHCTPHUPYET, B LEJIOM, CUCTEMHBIA MOAXOJ K PEILICHUID MPAKTUYECKUX
3aJa4, K CaMOCTOSTEIbHOMY IIONOJIHEHHI0O M OOHOBJIECHUIO 3HAHUH B XOIe
JanpHeleld yaeOHoi paboThl U MpodecCHOHATBHON ASATENEHOCTH.

B oTBete packpbiTo, B OCHOBHOM, COJIepKaHue OUIeTa, HIMEIOTCS HETOYHOCTH MPH
OTBETE Ha JIOTOJIHUTENBHBIE BOIPOCHI.

OO0yyvaromuiics:

—  IOKa3bIBaeT 3HaHWA (PArMEHTApHOIO XapakTepa, KOTOpbIE OTINYAIOTCS
MOBEPXHOCTHOCTBIO ¥ MaJIOH COAEPIKATENBHOCTBIO, IOMYCKaeT PakTHIeCKHE rpyObIe
OIIIMOKHU;

—  HE MOXET 00OCHOBaTh 3aKOHOMEPHOCTH W TPUHIHUIBI, OOBSICHUTH (PAKTHI,
HapylIeHa JIOTUKA H3JI0KEHUS, OTCYTCTBYET OCMBICICHHOCTb MPEACTaBISIEMOIO
MaTepuaia, IpeACTaBICHHIS O MEXKITPEAMETHBIX CBS3SIX CIa0bIE;

—  CHpaBJISETCS C BBHINOJHEHUEM MPAKTHYECKUX 3aJaHHi, IPEeayCMOTPEHHBIX
IpOrpaMMoOii, 3HAKOM C OCHOBHOM JIMTEPATYPOH, PEKOMEHJOBAaHHOW IPOrpaMMOii,
JOMYCKAaeT MOTrPEIIHOCTH M OMIMOKM IpU TEOPETHUECKUX OTBETaX M B XOIE
MPAKTUIECKON PabOTHI.

Coneprkanue OmiieTa pacKphITO ¢l1a00, UMEIOTCSI HETOYHOCTH TP OTBETE Ha
OCHOBHBIE U JIOTIOJTHUTENIbHBIE BOIIPOCH! OMIeTa, OTBET HOCUT PENPOLYKTUBHBII
xapakTep. HeyBepeHHO, ¢ 60JIBIIMMU 3aTPYAHEHUSIMH PEIIAET IPAKTUIECKUE
3aJla4¥ WIKM HE CIPABJISIETCS C HUMH CaMOCTOSITEIBHO.

OOyuaroiuiicsi, 0OHApyKMUBaeT CYIICCTBCHHBbIC MPOOENBl B 3HAHUAX OCHOBHOI'O
y4eOHOro MarepHaja, JOMyCKAaeT TNPHHIMITHAIBHBIC ONIMOKH B BBIMOJHEHHH
MPEyCMOTPEHHBIX MTPOTPAMMOM MPAKTUYECKHUX 33 aHHI.

Ha 60sibIiyto 4acTh JIOMOJHUTEIBHBIX BOIIPOCOB MO COJIEPKAHHIO IK3aMeHa
3aTPYIHSETCS IaTh OTBET MJIM HE JaeT BEPHBIX OTBETOB.
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55  Cucrtema OLEHHBAHUS PE3yIbTATOB TEKYLIErO KOHTPOJISI U IPOMEKYTOUHOM
aTTecTaluu

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

dopma KOHTPOJIS 100-6anabpHas cucrema IsTudannbHas cucrema
Texynui KOHTPOJIb:
- 3aIIMTa JJAa0OPaTOPHBEIX PaboT 2 — 5 wiIn 3a4TeHO/HE 3aYTCHO
- KOHTpOJIbHAs padoTa (Tembr 1.1-1.4) 2 — 5 UM 3a4TEHO/HE 3aUTCHO
- KOHTpOJIbHAs paboTa (Tema 3.3) 2 — 5 uam 3a4TEHO/HE 3aUTCHO
- ITOTOBAasI KOHTPOJIbHAS padboTa 2 — 5 nIn 3a4TeHO/HE 3aYTCHO
[IpomexxyTouHas aTTecTanus: OTJIHYHO
9K3aMeH XOPOILIO
Hroro 3a gucuuminny YZIOBIIETBOPUTEIILHO

HEYJIOBJICTBOPUTEIHHO

[Tosy4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHM € TaOIMLIEH:

100-0a1s1bHAsA cHCcTEMA NATHOAILHAA CHCTEMa
3a4€eT ¢ OLCHKOM/IK3aMeH 3a4er
3a4TeHO (OTIMYHO) / OTINYIHO

85 — 100 Gamnos

3a4TEHO (XOPOIII0)/ XOPOIIO0

65 — 84 GamnoB 3a4TEHO
3a4TEHO (YIOBJIIETBOPUTEIIHHO)/

41 — 64 6ajuioB v p )
YJIOBJICTBOPHUTEILHO
HEYIOBJIETBOPUTEILHO

0 — 40 6amroB y p HE 3aYTEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanm3zamust mporpamMmbl MpeaycMaTpUBaeT HCIOJIB30BAaHUE B TpoIlecce OOydeHUs
CIIEYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTHH:

— aHaJlM3 CUTYyallMi 1 UMUTAIIMOHHBIX JIOTHUECKUX CXEM,

— TPYIIOBBIX TUCKYCCHIA,

- MOUCK U 00paboTKa HH(OpPMAIUHU C UCTIOJIb30BAaHUEM ceTH IHTEpHET;

— JUCTaHIIMOHHBIE 00pa30BaTEeIbHBIE TEXHOIOTHH;

7. INPAKTUYECKASA NOATI'OTOBKA

[IpakTHyeckas MOArOTOBKA B paMKax yueOHOH MUCHHUIUIMHBI pean3yeTcs MpHU MPOBEACHUN
MNPAKTHYICCKHUX 3aHsITUHN n HNHBIX AHaJIOTHUYHBIX BHUI0B y‘Ie6HOI>'I JACATCIBbHOCTH,
MpeAyCMaTPUBAIOIINX yJacTHEe OOYUYarOIIMXCsl B BBINOJHEHUM OTACIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX C Oyayuiel nmpodeccuoHaaIbHOM AesTeNbHOCTHIO.

[TpoBonsATCS OTAENBHBIE 3aHATHUS JICKIIMOHHOIO THUIIA, MIPEAYyCMaTpUBAIOIINE Mepenady
oOyyJaromumcs yaeoHoi nH(popmaluu, KoTopasi He00X0auma sl OCIEAYIONIET0 BBITTOTHECHUS
MIPaKTHYECKOI paboTHI.
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8. OPT'AHU3ALIIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbs

IIpu oOyueHMM JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 3/0pOBbSl U HMHBAJIUIOB
UCTIOJB3YIOTCSL TTOAXO/bI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TexHoJorun aAuddepeHumany 1 UHIUBUIYAIbHOIO OOyuYeHHs, IPUMEHEHUE COOTBETCTBYIOLIMX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEICTB IUCTAHLIMOHHOTO OOIICHUS,
IPOBE/ICHUE JIOMOJIHUTENIBHBIX MHAWBUAYAIbHBIX KOHCYJIbTALMH 10 U3y4yaeMbIM TEOPETUYECKUM
BONPOCAM M NPAKTUYECKUM 3aHATUSAM, OKa3aHHE IMOMOIIM IPH MOArOTOBKE K MPOMEKYTOYHOH
aTTeCTallH.

[Tpu HeoOxomuMocTu pabodas mporpamMMa AMCUUIUIMHBI MOXKET OBITh aJanTHpPOBAaHA IS
obecrieyeHus 00pa3z0BaTEIbHOIO MPOLECCa JIML@AM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0YYEeHHUS.

VY4yeOHble U KOHTPOJBHO-U3MEPUTENIbHBIE MaTepuaybl NPEACTaBIIOTCS B (opMmax,
JOCTYIIHBIX JUISI U3YYEHUS CTyJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C Y4ETOM
HO30JI0TMYECKHUX TPYII UHBAIHUJIOB.

JInsi TOATOTOBKM K OTBETY HAa NPAKTUYECKOM 3aHSATHH CTYACHTAM C OrpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/I0pPOBbSI CpE/IHEE BPEMsl YBEJIMUYMBAETCS 110 CPAaBHEHHIO CO CPEAHUM BpPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JU1sl CTyI€HTOB C MHBAIMHOCTBIO UJIM C OIPaHUYEHHBIMU BO3MOKHOCTSAMU 3/10pOBbsl (hopma
NPOBEICHUS TEKYIIEH U MPOMEXYTOUYHON aTTECTAllMU YCTAHABIMBACTCS C YIETOM WHINBHYaTbHBIX
ncuXo(pU3nUecKuX 0coOeHHOCTel (YCTHO, MUCbMEHHO Ha Oymare, MHUCbMEHHO Ha KOMIIbIOTEpE, B
¢dopMe TeCTUPOBAHUS U T.I1.).

IIpomerxyTouHas aTTecTalys MO JUCLUIUIMHE MOXET IPOBOAMUTHCSA B HECKOJBKO ATAIOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENBHBIX TEM IUCHUIUIMHBL [lpm
HEOOXOIMMOCTH CTYJEHTY IMpPEIOCTaBIAETCS JOMOJHUTEIbHOE BpeMsl I MOATOTOBKM OTBETA Ha
3a4yeTe WK IK3aMeHe.

JUis OCyIIECTBJIEHUS HPOLEIYyp TEKYLIEro KOHTPOJsS YCHEBAaEMOCTH M INPOMEXKYTOYHOH
aTTecTalMd OOYYalOIIMXCs CO3JAI0TCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
a/IalITUPOBAHHbIE JUIS JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS U MO3BOJISAIOIINE OLICHUTh
JOCTIDKEHUE WMH 3alUIAaHWPOBAaHHBIX B OCHOBHOW 00pa3oBaTelIbHON NpOrpaMMme pe3ysibTaToB
o0yuyeHHsI U YpOBEHb C(OPMHMPOBAHHOCTH BCEX KOMIETEHIUH, 3asBJIEHHBIX B 00pazoBaTeIbHOMN
porpaMMe.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTeprucTUKa MaTepUaTbHO-TEXHUUECKOTO O0ecreueHus: JUCIUIUIMHBI COCTABIISAETCS B
cootBetcTBUM ¢ TpeboBanusimu ®PI'OC BO.

MarepuanbHO-TEXHHUECKOEe  OOeCreueHre  TUCHHUIUTMHBI  «JJEMEHThl  IU(PPOBOU
BEIUUCIIUTEILHON TEXHUKH) npu O6y‘~I€HI/II/I C HCIIOJIb30BAHHUEM TPAAUIUOHHBIX TEXHOJIOT NI
o0y4eHusl.

HanMeHoBaHMe yueOHBIX Ay IUTOPHUH,
JabopaTopuii, MacTepCcKHX, ON0INOTEK,
CIIOPT3aJ10B, MOMeIIeHU AJIs1 XPAHEHHUS U
NPOPUIAKTHYECKOT0 00CIY:KMBAHUSA Y4eOHOT0
000py10BaHUsI U T.II.

119071, r. MockBa, Manas Kany:kckasi, 1om 1

OcHaleHHOCTh y4eOHbIX AyANTOPHU, 1a0opaTopuii,
MacTepCKHX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
NoMeLleHMH 1J15 XpaHeHUs ¥ NPOPUIAKTHYECKOr0
00cTy:KMBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

Aynutopus Nel808 u Nel125: — TEXHWYECKHE CPEICTBA OOYUEHHUSI, CITyXKallue s
- yueOHas nabopaTopusi- 1JIs IPOBEACHUS npeAcTaBiIeHus yueOHON HHPOPMAINH: IKpaH,
3aHATHHN JIGKIIMOHHOTO M CEMUHAPCKOTO THIIA, MPOEKTOP,

I'PYNIIOBLIX U MHAWBUAYAJIbHBIX KOHCYHLTaHPIﬁ,
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HaumeHnoBaHue y4eOHBIX ayTUTOPHIA,
JabopaTopuii, MacTepcKHX, 0N0INOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI0
000py10BaHUSI U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHUA, 1a0opaTopuii,
MacTepCKHX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
NoMelleHMii VIS XpaHeHUs] U NPOPUIAKTHYECKOT O
00CIyKMBAHHMS Y4e0HOr0 000py10BaHUS U T.II.

TEKYIIETr0 KOHTPOJISI U TIPOMEKYTOUHON
aTTeCTalluy;

- IOMEINICHHUE ISl CAMOCTOATEILHON paboThI, B
TOM YHCJIe, HAyYHO- HCCIICA0BATEIbCKOM,
MOJTOTOBKU KYPCOBBIX U BBIITYCKHBIX
KBaJM(PHUKALMOHHBIX PaboT (B CBOOOAHOE OT
Y4EeOHBIX 3aHATHH U TPOPIITAKTUIECKUX padboT
BpeMs).

10 nepcoHaNBHBIX KOMIBIOTEPOB C
MOJKIIOUEHHEM K ceTH «HTepHeT»
o0ecrieyeHneM JOCTyMa K AJIEKTPOHHBIM
OMOIMOTEKaM U B DJIIEKTPOHHYTO
UH()OPMALMOHHO-00pa30BaTENbHYIO CPELY
OpraHu3aluu.

IloMeneHus1 11 CAMOCTOSATEIbHOM PadoTHI
00yYAIOINXCS

OcCHAIIEeHHOCTh NOMENIeHUH /I8 CaMOCTOATEe ILHOM
padoThl 00y4YaIOIIMXCSI

YUTAJIBHBINA 3aJ1 OMOJINOTEKH:

— KOMIIBIOTEpHAA TCXHHUKA,
INOAKIHYCHHEC K CCTH <<I/IHTepHeT)>

MatepuanbHO-TEXHUUYECKOE oOecreyeHne Y4yeOHOW JAHMCHUUIUIMHBI TpH  OOYy4YeHMH C
UCIIOJIb30BAHUEM 3JIEKTPOHHOIO O0YUYEHHSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

Heo0xoaumoe o0opyaroBanue IMapameTpsl TexHuuyeckne TpeGOBaAHUSA
[lepconanbHsenii kommbioTep/ | Beb-Opayzep Bepcus nporpaMMHOTro obecriedeHns He
HOYTOYK/TLTAHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, Anpexc.bpayszep 19.3
MHUKPOQOH, OnepannonHas cuctemMa | Bepcus nmporpaMMHOro obecrieueHus He
IUHAMUKH, mwxke: Windows 7, macOS 10.12 «Sierray,
JoCTyI B ceTh MHTepHET Linux

Be06-kamepa 640x480, 15 kampos/c

MukpodoH n1060it

HAYITHUKH)

JuaaMukw (KOJOHKH HITH | JTFOOBIE

Certb (MHTEpHET)

IlocTosiHHast ckopocTh He MeHee 192 kbut/c

TexHoIorn4ecKoe obOecrieueHue peainsanuun mporpaMMmaI OCYHICCTBIIACTCA C
HCIIOJIBb30BaHHUEM OJICMCHTOB SHCKTpOHHOI\/’I I/IH(l)OpMaI_II/IOHHO-06pa30BaTeJIBHOﬁ CpCablL

YHUBEPCUTETA.
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19.09.2018 r.

10. YYEBHO-METOJJUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCLIUILIUHBI
Bua w3nanus Anpec caiita 9bC KoanuecTBo
Ne T'ox WJIM 3J1eKTPOHHOI0 pecypca IK3EMILIAPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO -
n/n MIT u 1p.) H31aHuSA (3anonnaemcs 0,11 U30aHUIL 8 O0nb.IMoTexe
) 971eKMPOHHOM 8ude) Yuupepcutera
10.1 OcHoBHasl TUTEpATypa, B TOM YHUCIIE JICKTPOHHBIC U3IaHUS
1 T'adapos ®.M., W cKyCTBEHHBIE HEHPOHHBIC VYuebHoe W3natenbcTBO 2018 https://kpfu.ru/staff files/F149358
TanmumsiaoB A.D. CEeTH U MX MPUIOKECHHUSL. nocobue Kazanckoro 0427/NejronGafGal.pdf
YHHBEPCUTETA
2 Proxiosa E.A., OCHOBBI MHUKPOIIPOIIECCOPHOH | YdeOHOe PTY 10
Macanos /1.B., 2021
TEXHUKU nocooue uM.A.H.Kockiruna
Maxkapos A.A.
3 Ocuros I'.C. JleKIuu 0 MCKYCCTBEHHOMY VuebHoe M.: URSS 2022 https://znanium.com/catalog/docu
uHTeekTy. Ne 2. U3, nocobue ment?id=246451
CTEPEOTHII
10.2 JononHuTenbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIEC U3IAHUS
1 Hoporos A. 1O. Teopus U TPOSKTUPOBAHHE Momnorpagus CII6.: TlonuTexHUKa 2014 http://dorogov.su/
OBICTPBIX MIEPECTPANBAEMBIX
npeoOpazoBaHMil 1
c1a00CBsI3aHHBIX HEHPOHHBIX
cere
2 PeokkoBa E.A., IIporpammupoBanue JlaGoparopubiii | MI'TY um. A .H. 2016 30
3axapkuna C.B. IIPOMBIIUIEHHBIX IPaKTUKYM Koceiruna
KOHTPOJIJIEPOB: TaOOPaTOPHBIN
MPaKTHKYM.
3 Pemernukosa [.H. | AmanTuBHbBIE CUCTEMBI VYuebnoe UznarensctBo Tomck. | 2016 https://znanium.com/catalog/docu
nocodue ry ment?id=377920
10.3 MeToauueckne Matepraisl (yKa3aHUs, PEKOMEHIAINH TI0 OCBOSHHUIO AucIuIuHbl aBTopoB PI'Y M. A. H. Kockiruna)
1 Bnacenko O.M. ABTOMaTH3aIus Metoauueckue | M.: PT'Y um. A.H. 2018 YTBEpKICHO Ha 3aceqaHUK 30
TEXHOJIOTHYECKHX MPOLECCOB | YKa3aHUS Koceiruna kadenpel, nporokon Ne 3 ot



https://kpfu.ru/staff_files/F1493580427/NejronGafGal.pdf
https://kpfu.ru/staff_files/F1493580427/NejronGafGal.pdf
https://znanium.com/catalog/document?id=246451
https://znanium.com/catalog/document?id=246451
http://dorogov.su/

5. NHOOPMANHNOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

51  Pecypcsl 21eKTpOHHOM OMOINOTEKH, HH(OPMALIMOHHO-CIIPABOYHbBIE CUCTEMBI

151 l'IpO(beCCI/IOHaJ'ILHBIe 0a3bl JAaHHBIX.

Ne nm | DylekTpOHHBIE yueOHbIE U3IaHNS, JJIEKTPOHHBIE 00pa30BaTe/IbHbIE PeCyPChI
1. OBC «Jlanpy http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-U3aaTeabCKOro HeHTpa «Mudpa-M»
http://znanium.com/
3. Dnexrponnsie uzganus «PI'Y um. A .H. Koceiruna» Ha miatdopme DbC «Znanium.comy
http://znanium.com/
4.
IIpodeccnonanbubie 0a3bl JaHHBIX, HH()OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
1. Ounuknonenus ACY TIL https://www.bookasutp.ru/
2. Bcepoccwuiickass mateHTHO-TexHHUYecKas Oubnmoreka https:/wwwl.fips.ru/about/vptb-otdelenie-
vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php
3. Hayxomerpuueckas 6a3a maHHbIX SCopus https://www.scopus.com/home.uri
4. Haykxomerpuueckas 6a3a nanubsix Web of Science https://access.clarivate.com/
5. Poccwiickast rocynapcTBeHHas oubnmmoreka https://www.rsl.ru/
6. IMouckosast cucrema PatSearch
7. HammonaneHas snekrponHas oubamnoreka (HOB)

5.2  Ilepeuyenp mporpaMMHOT0 O00OeCIICUeHUS

PeKkBH3UTHI MOATBEPKIAIOMIEr0 JOKYMeHTa/

Neni/nn IIporpammHoe oGecnieueHue C
BOOOIHO pacHpoCTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 | kontpakt Ne 18-3A-44-19 or 20.05.2019

2. PrototypingSketchUp: 3D koHTpakT Ne 18-DA-44-19 ot 20.05.2019
modeling for everyone

3. [Tporpammuoe obecnieuenne JHorosop 44/18-KC ot 05.03.2018
SIMATIC STEP 7 Professional
v15/2017 Combo Software for
Training

4. ITporpammHoe oOecrieueHue KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
Matlab R2019a

S. ITporpammHoe oOecnieueHue KoHTpakT Ne 18-DA-44-19 ot 20.05.2019

Mathcad Prime 6.0

Python 3

becnnarnas BEpCuUs

Logisim

becnnatnas BEpCuUs

©|xo N



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.rsl.ru/
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#PatSearch
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#NEB
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOT'PAMMBI YYUEEHOU
JUCIUIVIMHBI/MOAY JIsA

B pabouyro mnporpamMmmy y4eOHOW IUCIHMIUIUHBI BHECEHBbl H3MEHEHUS/OOHOBJICHUS U
YTBEP)KJCHBI Ha 3aceaHuu Kadeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




