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1. Ileaib 0CBOEHUA TUCHUILIUHBI

OcBoeHME CTylE€HTaMM TEXHOJOIMH TIIyOOKOro MAIIMHHOTO OOY4Y€HMsI C HCIIOJIb30BaHHE
s3bIKa TporpaMMupoBanust Python

2. Mecto aucunminnsl B ctpykrype OIIOIT BO

HNannas gucuumimHa (yueOHbId Kypce) oTHocutTcss K bioky 1 «lucuuminuzel (Mogynn)»
(Yacts, hopMupyemasi yqacTHUKaMHi 00pa30BaTeIbHBIX OTHOLICHHUIA).

JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JdaHHas AUCHUILIMHA:
«CHcTeMbl UCKYCCTBEHHOI'O MHTEIIEKTa.

JIMCUIMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAMMO Kak
IpEIIECTBYIOLIEeE: HAllCAaHUE BBITYCKHOM KBATM(PUKALIMOHHON paObOTHI.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs!

dDopmupyeMbie U HNuaukaTopsl
KOHTPOJINpyeMble JAOCTUKEHUS I[Inanupyemble pe3yJbTaThl
KOMIEeTeHI[HH KOMIIeTeH Ui 00y4eHus
(K01 ¥ HAMMEHOBAHUE) (K01 ¥ HANMEHOBAHUE)
Crnioco0eH ocymecTBIATh | 3HAET MPOLEAYPHI 3HaTh: 3HaTh OCHOBHI aHATTN3a

KPUTHYECKUN aHAIIN3
npoOJEeMHBIX CUTyallui Ha
OCHOBE CUCTEMHOT'O
[0J1X0/1a, BBIpa0aThIBATh
CTpaTEruIo ACUCTBUI
(VK-1)

KPUTHUYECKOTO aHAJIN3a,
METO/IMKH aHAITN3a
pE3yJIbTAaTOB MCCIICIOBAHUS
U pa3pabOTKH CTpaTerHid
MPOBEICHUS UCCIICIOBAHUH,
OpraHM3alUH MpoIecca
npunstus pemenns. (YK-

1.1)

YMeer npuHUMAaTh
KOHKPETHBIE PEHICHUS /IS
MOBBIIIEHUS

3¢ GEKTUBHOCTH MTPOLETYP
aHaJn3a rnpoosiem,
MIPUHATHUS pEeIIeHUN 1
pa3pabOTKH CTpaTEeTUid.
(YK-1.2)

Brnaneer metonamu
YCTaHOBJIEHUS IPUINHHO-
CIICZICTBEHHBIX CBS3EU U
omnpezeneHus Hauboee
3HaYMMBbIX CPeIH HUX;
METOJAMKAMH MTOCTAaHOBKH
LEJIA ¥ ONpeAeTICHUS
CIIOCO00B €€ TOCTHIKEHHUS,
METOAMKAMHU Pa3paboTKu
CTpaTerui JeUCTBUN MpU
MPOOJIEMHBIX CUTYaIHUSIX.
(YK-3.3)

po0JIEMHBIX CUTYallui

YMeTh: pa3pabaTbiBaTh MOJIENH,
peaIu3yIolne aropuTMbl Jis
peleHust TpoOJIEMHBIX CUTYaIUi

Buaners: meTonamu pemeHus
NpoOJIEMHBIX CUTyalui




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHH S
KOMIIeTeHIInii
(K01 1 HANMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

CnocobeH pa3pabaTsiBaTh
Y BHEAPATH HOBBIC
METO/IbI U TEXHOJOTHH
UCCIIeI0BaHMs OOJIBIINX
nannbix (ITK-4)

3HaeT crnocoObl pa3paboTKu
Y BHEJPEHUS HOBBIX
METOJIOB U TEXHOJOTUI
uccieI0BaHus O0NbIINX
nannbix ([TK-4.1)

YmMmeer pazpabaTsiBaTh U

BHE/IPSITH HOBBIC METOJIBI U
TEXHOJIOTHH UCCIICIOBAHUS
oonpmux ganubix(I11K-4.2)

Brnageer naBbikamu
pa3paboOTKU U BHEAPCHUS
HOBBIX METOJIOB U
TEXHOJIOTHI UCCIEAOBAHUS
oonpmux ganaeix (ITK-4.3)

3HaTh: 3HaTh OCHOBBI TTTyOOKOTO
MAIIMHHOTO 00y4YeHus

YMeTh: pa3pabaTeiBaTh MOJICIH,
peau3yoIue aaropruTMbl
r71y0OKOr0 MalIMHHOTO 00Y4YeHHUs

Brnanets: MmeTogamu riry0okoro
MAIIUHHOTO O0yYCHHS




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bun . KOHTPOJIs
Monayas . HaumeHoBaHue TeM 3aHATHIA
yueOHoi . Cemectp | O0beM, 4. bamubl | UHTEpakTHB, Y. (HauMeHOBaHUe
(pasaen) (yueOHO¥#i padoThI)
padoThI OLICHOYHOI' 0
cpeacTBa)
Mopyne 1. | Jlexkuus Tema 1. Begenue B riry0okoe MallMHHOE 4 4 CobecenoBaHue
OcHoBBI oOy4eHue.
ri1ry00KOro
MaIIMHHOTO
00ydeHus
Ilp [Tpaktuyeckoe 3ananue 1. bubimoreka s3bika 4 4 Otuer o
Python - pandas MpaKTHYECKON paboTe
Jlexmus Tewma 2. bubnuoreku 1151 pabOThI ¢ JaAHHBIMHU 4 2 CobecenoBanue
Ip [TpakTueckoe 3ananue 2. bubnuoreka si3pika 4 2 Otuer o
Python - scikit-learn MPaKTUYECKON paboTe
Jlexmus Tema 3. I'myOGokoe MamnHHOE 00yUYeHHE U 4 4 CobOecenoBanue
ri1y0OKHEe HEHPOHHBIE CETH
ITp [TpakTuyeckoe 3ananue 3. Pabora ¢ 4 4 Otuer no
TITyOOKHMH HEHPOHHBIMH CETSIMU TIPU MPAKTUIECKON paboTe
noMoInu oubmoTeku s3bika Python — numpy.
Jlexuus Tema 4. CBepToUHbBIE HEHPOHHBIE CETH 4 2 CobecenoBanue




®DopMbI TEKYLIETO

Bun . KOHTPOJIs
Monayas . HaumeHoBaHue TeM 3aHATHIA
yueOHoi . Cemectp | O0beM, .| bamubl | UHTEpakTHB, Y. (HauMeHOBaHUe
(pasaen) (yueoHoO¥#i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
ITp [Ipaktuyeckoe 3ananue 4. Pabora co 4 2 Oruer 1o
CBEPTOUYHBIMU HEUPOHHBIMU CETSIMH IIPU [PaKTUYECKON paboTe
noMotiu 6ubmoTeku si3bika Python — SciPy
Mopyne 2. | Jlexkuust Tewma 5. CBepTouHble GyHKINUU IS 4 4 CobecenoBanue
DpeltMBOpKHU BHU3YaJIbHOTO PAclO3HABAHUS
131
BU3YaIH3aIus]
TAaHHBIX
IIp IIpakTnueckoe 3ananue 5. Busyannsanus 4 4 Oruer no
naHHbIX B Oubmunoreke Matplotlib [IPaKTHYECKON paboTe
Jlexuus Tema 6. @peitmBopkH 11 pa3paboTKu 4 2 CobecenoBanue
ri1yOOKMX HEMPOHHBIX ceTeil
ITp [IpakTuueckoe 3ananue 6. Busyanuzamus 4 2 OTyer no
naHHBIX B Oubmroteke Plotly MPaKTUIECKON paboTe
Cp CamocrosiTenbHas paboTa ¢ JICKIIMOHHBIM 4 72
MaTepHuaIoM
ITA [TpomexyTouHas aTTecTanus, KOHTPOJIb 4 36 DK3aMeH
Hroro:| 144




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B pamkax u3yueHus! TUCHMILTMHBI « MalInHHOE 00y4YeHHEe» MPETyCMOTPEHO UCIIOIb30BAHNE
CIEYIOMMX 00pa30BaTENbHBIX TEXHOJOTUN: TEXHOJOTUS NUCTAHIIMOHHOTO OOY4YeHHUS: JIEKIIHH,
MPAKTUYCCKUC 3aHATUA U TCCTHI.

6. MeToguyeckue yKasaHusi 10 OCBOCHMIO 1M CLMIIJIMHBI

W3ydyenne OuCHUIUIMHBI TpeOyeT CHUCTEeMAaTUYECKOrOo M TOCIeI0BaTeIbHOTO HAKOIICHUS
3HaHMM, CIIEIOBATEIbHO, IPOITYCKU OTAEJIbHBIX TEM HE MTO3BOJISIFOT IITyOOKO OCBOUTH IIPEIMET.

B xonme wu3yueHus JEKIMOHHBIX TeM MOXKHO 3aJaBaTh IMPENoJaBaTeNli0 yTOUYHSIOUINE
BONPOCHl 4Yepe3 (opMy OOpaTHOW CBSI3M C LENBIO YSICHEHHS TEOPETUYECKHUX IOJIOKEHHIH,
paspelieHusi CHOpHBIX cutyanuil. Jlns 3akpemsieHuss Marepuaina HEoOXOJuMO MpOTH
IIPOMEXKYTOUHBIHN TECT MOCIE JEKLINH.

CTyeHT MOXEeT JOMNOJHUTh CIHMCOK HCIIOJIb30BAHHON JIUTEPATypbl COBPEMEHHBIMU
HMCTOYHHKAMHU, HE MPEJCTABICHHBIMHU B CIIUCKE PEKOMEH]IOBAHHOM JIUTEPATYpPhl, U B JaJIbHEHUILIEM
HCIIOJIb30BaTh COOCTBEHHBIE MOJATOTOBJICHHBIC yUeOHBIE MaTepHalbl MPU HAMHMCAHUU KYPCOBBIX U
BBIMTYCKHBIX KBATH(PUKAITMOHHBIX PaboOT.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHIHU HanmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
4 VK-1, I1IK-4 CobecenoBanue,

OT4eThI 10 MPAKTHYECKUM PabOTaM,
DK3aMeH

7.2. TunoBble 3a1aHUSI HJIM HHbIE MATEPHUAJIbI, HEOOXOAMMbIE JIJIA TEKYIero KOHTPOJIsI

7.2.1. OTuéThl IO MPAKTHYECKUM paboTaMm

(Haumeno8aHue OYEHOUHO20 cPeOCcma)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

IpakTuueckoe 3axanue 1. bubnmoreka s3pika Python — pandas

W3y4nTh BOBMOXHOCTH M MeTO/bl OubOnmoreku pandas python. Mcrmones3ys BO3MOXHOCTH
OuONMMOTEeKN NPOW3BECTH 4YTeHWE W3 (aiina, BeIBOA MaHHbIX B DataFrame, mpoananmsmpoBatb
JJaHHbIE TI0 TUIYy ¥ HaJIM4Ke MPOITYCKOB B JAHHBIX, IPOU3BECTH U3BJIECUCHHUE CTOJIOLIOB U CO3JJaHHE

CITUCKa U3BJICYCHHBIX CTOJIOIIOB, 3aMMCaTh COJCPIKUMOE CTOJIOIOB B (haiilr.

Hcnoanzyemoe IO (cBOG0IHO pacpoCTpaHIEMOE):
IDE PyCharm Community Edition, Python 3.8 u BbIe

Anaconda (Miniconda), Python 3.7

CbopMa 0oTYEeTa 0 NPAKTHYECCKOMY 3aHATHUIO

B otueT momkHEI OBITh BKJTFOUCHBI CJICAYIOIIUC ITYHKTBI:

® TUTYJBHBIN JTUCT;

11eb paboThI;

KpaTKHe TEOPETHUECKHUE CBEACHHUS,
OTMCaHUe XOJa BBITTOIHEHUS pabOTHI;
PE3yNIbTAThI BHITOTHEHHON PaOOTHI.

TpebdoBanus k oopMiIeHUIO

Otuér odopmiseTcss HMHIUBUAYATbHO KaXJbIM CTYICHTOM, BBINOJHUBIIUM 3aJ[aHUS.
Crpanunpsl oT4€Ta ClelyeT MpPOHYMEepoBaTh (TUTYJBHBIM JHMCT HE HyMepyercs, Jajnee HUIeT

cTpaHuna 2 u T.1.).

B otuere m0IKHBI OBITH MNPEACTaBJIICHBI 3KPAaHHLBIC (I)OpMBI PE3YJIbTATOB BBIIIOJIHCHUA

3aJaHuH.

OO0BéM oTuéra AOKEH OBITh ONTUMAIBHBIM JUIS TOHHUMAHUS TOTO, YTO M KakK Cjaeial
CTYIEHT, BBINONHSS padory. OOs3arenpHble TpeOOBaHHA K OTYETY BKIIOYAIOT OOUIYI0 H

CIICHUAJIBHYO T'PAMOTHOCTDB U3JIOKCHUS, 4 TAKIKC aKKYPATHOCTDH O(I)OpMJ'ICHI/ISI.

Onucanue pa6otel (pparMeHT Koaa):

df.columns.tolist()- u3Bneuenue cnrcka cToI0IIOB
df.dtypes.value_counts() - pactipesiesieHrie THIIOB JaHHBIX

df.select_dtypes(include = ['float64', 'int64']) - BeIOOp noamHOXkecTBa DataFrame c

YKa3aHHBIM TUIIOM JaHHBIX




IMpakTuueckoe 3aganue 2. budianoreka s3vika Python - scikit-learn
W3yunTh BO3MOXHOCTH M MeToAbl OmOmmoreku scikit-learn python. IToctpouts mepeBo
NPUHSITHS PEILICHUH, UCTIOJNB3YsI AITOPUTMBI Kilaccuukaimu oudiamnoreku Scikit-learn.

Hcnoab3yemoe IO (cBOOOIHO pacpoCcTpaHsIeMoe):
IDE PyCharm Community Edition, Python 3.8 u BbIe
Anaconda (Miniconda), Python 3.7

dopMma 0TUYETA N0 MPAKTUYECKOMY 3aHATHIO

B oTuer n0ymKHBI OBITH BKJIFOUEHBI CIICAYIONINE TYHKTHI:
®  TUTYJIbHBIH JIHCT;

1eab paboThI;

KpaTKHUe TEOPETHUCCKHUE CBEACHHS,

OIMMCAaHUEC X0da BBIIIOJIHCHUA pa6OTI)I;

pe3ybTaThl BHIMOJTHEHHOM PaOOTHI.

TpebdoBanus k oopMiIeHUIO

Otuér odopmisieTcs HMHIWBUAYATBHO KaXKIBIM CTYJACHTOM, BBIIIOJHUBIIUM 3aJaHMUS.
Crpanunpl oTuéTa CieayeT NIPOHYMEpOBaTh (TUTYJIBHBIM JUCT HE HYMEpYyeTcs, naainee HACT
cTpaHuia 2 u T.1.).

B oryere MODKHBI OBITH TPEICTABICHBI dKpaHHBIC (DOPMBI PE3yJITATOB BHITIOTHEHHS
3aJaHUH.

O0BéM oTuéTa JOJDKEH OBITh ONTHUMAJIBHBIM IS IMOHMMAaHUS TOIO, YTO M Kak Creiall
CTYJEHT, BBINONHSS pabory. OOs3arenpHble TpeOOBaHUA K OTYETY BKIIOYAIOT OOIIYI0 U
CIEIHAIBHYIO TPAMOTHOCTD M3JIOKCHHUS, a TAK)KE aKKypaTHOCTh OOPMIICHUS.

Onucanue padoTsl (pparMeHT KoOAA):

X =1[0, 0], [1, 1]]
Y =[0, 1]
clf = tree.DecisionTreeClassifier()
clf = clf.fit(X, Y)
Busyanuszanus noiay4eHHbIX B XO/I€ PELICHUS PE3yJIbTaATOB MOXKET UMETh CJICTYIOIUN BHI:

5 atribut <= 8.5
entropy = 2.322
samples = 40
value = [8, 8, 8, 8, 8]
class = C1
— -

5 atribut <= 6.5 1 atribut <= 0.4
entropy = 1.585 entropy = 1.0
samples = 24 samples = 16

value = (8, 8, 0, 8, 0] value = [0, 0, 8, 0, 8]
class = C1 class = C3
A T Y,
/ \ / \
/ \ / \

y \
/ \

\
1 atribut <= 0.3 =
B entrpy — 1.0 Er e
value = [8, 0, 0, 0, 0] value = [0, 8, 0, 8, 0] value = [o,_o, 8,0,0]
class = €1 lass = Ca class ='C3

\

/

/

N,
/ \

entropy = 0.0
samples = 8
value = [0, 8,0, 0, 0]
class = C2

IIpakTnueckoe 3aganme 3. Pabora ¢ riayOOKMMU HEHPOHHBIMHM CETSIMH IpPH HOMOIIU
oubnuoreku s3pika Python — numpy.




N3yunth paboTy ¢ paHIOMHBIMH MacCHBaMH JaHHBIX C MOMOIIbIO OHOIMOTEKH NUMPY.
Peanuzosats anroputm KMeans ¢ ucnons3oBanueM oudimorek numpy u scikit-learn.

Hcnoab3yemoe IO (cBOOOIHO pacpoCTpaHsIeMOe):
IDE PyCharm Community Edition, Python 3.8 u BbIe
Anaconda (Miniconda), Python 3.7

®opMma 0TUYETA N0 MPAKTUYECKOMY 3aHATHIO

B oTuet n0omKHBI OBITH BKIFOUEHBI CIIEAYIONINE TTYHKTHI:
®  TUTYJIBHBIH JIUCT;

1eab paboThi;

KpaTKHUE TEOPETHUCCKHUE CBEACHHS,

OIIMCAaHUEC X0da BBIIIOJIHCHUA paGOTbI;

PE3yJIbTAThI BHITIOJHEHHON PaOOTHI.

TpebdoBanus k oopMiIeHUIO

Otuér odopmisieTcs HMHIWBUAYATBHO KaXKIbIM CTYJACHTOM, BBIIIOJHUBIIUM 3aJaHHUS.
Crpanunpl oTuéTa CieayeT NIPOHYMEpOBaTh (TUTYJIBHBIM JUCT HE HYMEpyeTcs, naiee HACT
cTpaHuIa 2 u T.1.).

B oryere mODKHBI OBITH TIPEICTaBICHBI dKpaHHBIC (DOPMBI PE3yJIHTATOB BHITIOTHEHUS
3aJlaHNi.

OO0BéM oTuéTa HOIDKEH OBITH ONTHUMAJLHBIM JIJIS IIOHMMAHUS TOrO, YTO M KakK CAcial
CTYIEHT, BBINOJNHSS pabory. OOs3arenpHble TpeOOBaHUSA K OTYETY BKIIOYAIOT OOIIYI0 U
CICIUAIBHYIO TPAMOTHOCTD M3JIOKCHHUS, a TAK)KE aKKypaTHOCTh O(OPMIICHUS.

Onucanue padoTsl (pparMeHT KOAA):

from sklearn.cluster import KMeans
import numpy as np

X = numpy.random.normal(5.0, 1.0, 1000)

kmeans = KMeans(n_clusters=2, random_state=0).fit(X)
kmeans.labels_

kmeans.cluster_centers_

IIpakTnueckoe 3aganue 4. Paborta co cBEpTOUHBIMU HEWPOHHBIMH CETSIMHU MPH MOMOIIH
oubnnorexu si3bika Python — SciPy
W3yunTh 1 peann3oBaTh alrOPUTMBI KJIacTepu3anuu Onoimmnorexu SCiPy

Hcnoanzyemoe IO (cBOGOIHO pacpoCTpaHIEMOE):
IDE PyCharm Community Edition, Python 3.8 u Bbime
Anaconda (Miniconda), Python 3.7

dopma oTUYETA N0 MPAKTHYECKOMY 3aHATHIO

B oT4eT H0KHBI OBITh BKIIFOUEHBI CIEAYIONINE MyHKTHI:
® TUTYIBHBIN JTUCT;

11e1b paboTHI,

KpaTKHUe TEOPETHUECKHUE CBEACHHUS,

OIHMCaHUE XOJa BBITTOTHEHUS pabOTHI;

Pe3yJIbTAThI BHITIOJHEHHOW PaOOTHI.

TpedoBanus k opopmieHHIO



OTtu€r odopmiseTcs HWHANBUIAYATLHO KaXKIBIM CTYJCHTOM, BBIITOJTHHUBIIUM 3a/JaHHUS.
Crpanurnpl oT4€Ta ClEeIyeT MPOHYMEpOBaTh (TUTYJIBHBIM JIHCT HE HyMEpyeTcs, najiee WAET
cTpaHuia 2 u T.1.).

B oryere mOKHBI OBITH TPENCTaBICHBI SKpaHHBIE (DOPMBI PE3yJLTATOB BHITIOTHEHUS
3aJaHUuN.

OO0BéM oTuéra MOJDKEH OBITH ONTHMAILHBIM [UI1 IIOHHMAaHHS TOrO, YTO M Kak CAenal
CTYJICHT, BBINOJHAA paboTy. OOs3aTenpHbie TpeOOBaHMUS K OTYETY BKIHOYAIOT OOIIYI0 |
CIEIHAIbHYIO TPAMOTHOCTD M3JIOKEHHUS, a TAKXKE aKKypaTHOCTh OOPMIICHUSI.

Onucanue padoTsl (pparMeHT Kojaa):

from scipy.cluster.vg import kmeans2
centroid, label = kmeans2(df,3, minit="points")
centroid

counts = np.bincount(label)

counts

IIpakTuyeckoe 3axanue 5. Busyanusanus nanusix B onbimmorexe Matplotlib
N3yunth Bo3mMoxkHOCTH Oubimoreku Matplotlib. PeanuszoBare BH3yanusaiuo pe3ysibTaToB
KJIACTEpPU3AIIMK MacCHBa JaHHBIX B 3a/1aHUsX 3 U 4

Hcnoanzyemoe IO (cBOGOIHO pacpoCTpaHIEMOE):
IDE PyCharm Community Edition, Python 3.8 u BbIe
Anaconda (Miniconda), Python 3.7

dopMma 0TUYETA N0 MPAKTHYECKOMY 3aHATHIO

B oTuet n0ymKHBI OBITH BKIIFOUEHBI CIICAYIOIINE TYHKTHI:
® TUTYJBHBIN JTUCT;

11e1b paboTHI;

KpaTKHUe TEOPETHICCKHUE CBEICHHSI,

OIMCAaHWE XOJa BBITIOJIHEHUS paOOTHI;

Pe3yJIBTATHI BHITIOJTHEHHOW PaOOTHI.

TpebdoBanus k oopMiIeHUIO

Otuér odopmisieTcs HMHIWBUIYATBHO KaXKIBIM CTYACHTOM, BBIIIOJHUBIIUM 3aJaHHUS.
Crpanunibl oTuéTa ClEIyeT NPOHYMEpPOBaTh (TUTYJIBHBIM JUCT HE HYMEpyeTcs, nainee HACT
cTpaHuua 2 u T.1.).

B otuere momkHBI OBITH MpEACTaBIEHBI SKpaHHbIE (OPMBI PE3YIHTATOB BBHITIOJIHEHUS
3aJaHUM.

O0BéM oTuéTa NOJDKEH OBITh ONTUMAILHBIM JJIS IIOHMMAaHHS TOr0, YTO M KakK cCJejaj
CTYJEHT, BBINONHSS pabory. OOs3arenvHbie TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 U
CIMENUATLHYIO TPAMOTHOCTh MU3JIOKEHHSI, a TAK)KEe aKKypaTHOCTh 0(hOpMIICHHS.

Onucanue padoTsl (pparMeHT KoOAA):

wO = fileNorm[label == 0]

w1l = fileNorm[label == 1]

w2 = fileNorm[label == 2]

plt.plot(wO[:, 0], wO[:, 1], '0', c="b', alpha=0.8, label="Parametr I')
plt.plot(wl[:, 0], wl[:, 1], '0', c="y", alpha=0.8, label="Parametr II')
plt.plot(w2[:, 0], w2[:, 1], '0', c="r',alpha=0.8, label="Parametr I11")
plt.plot(centroid[:, O], centroid[:, 1], 'ko', label="centroids’)



plt.axis('equal’)
plt.legend(shadow=True)
plt.show()
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IIpakTunyeckoe 3axanue 6. Busyanusanus nanusix B oubimmotexe Plotly
N3yunth Bo3MokHOCTH Oubimoreku Matplotlib. PeannszoBars Bu3yanusamuo pe3ynbTaToB
aHaiM3a JaHHbIx DataFrame u3 3ananus 1.

Hcnoab3yemoe IO (cBOGOIHO pacTpocTpaHsIeMoe):
IDE PyCharm Community Edition, Python 3.8 u Bbimie
Anaconda (Miniconda), Python 3.7

®opma oTHYeTa N0 NPAKTHYECKOMY 3aHATHIO

B oTuer 101KHBI OBITh BKJIFOUEHBI CIEAYIOUIUE TyHKTHI:
® TUTYJIBHBIN JIUCT;

11eb paboThI;

KpaTKHE€ TEOPETUUECKHUE CBEACHMUS,

OIMCaHME X0/1a BBIIOJIHEHUS PadoThI;

Pe3yJIbTaThl BHITOJIHEHHON PaOOTHI.

TpebdoBanus k opopmiIeHUIO

Otuér odopmisieTcs HMHIWBUIYATBHO KaXIbIM CTYJACHTOM, BBIIOJHUBIIUM 3a/1aHUS.
CrpaHunpl oTuéra cjexyeT NpPOHYMepoBaTh (TUTYJBHBIM JHCT HE HyMepyercs, Jajee HIeT
cTpaHuia 2 u T.1.).

B otuere nomkHBI OBITH NpEACTaBIEHBl SKpaHHbIE (OPMBI PE3yJNbTATOB BBIOIHEHUS
3aJaHuH.

OO0BéM oTuéra AOKEH OBITh ONTUMANBHBIM JUIS TOHHMMAHHUS TOTO, YTO M Kak ciaesal
CTYJEHT, BBINOJNHSS pabory. OOs3arenpHble TpeOOBaHMS K OTYETY BKIIOYAIOT OOIIYI0 U
CHelHaTbHYIO TPAMOTHOCTb U3JI0KEHHs, a TAKXKe aKKypaTHOCTh O(hOpMIICHUSI.

Onucanue padoTsl (pparMeHT Koaa):

import plotly.express as px



fig = px.scatter_3d(file3, x="1 param"”, y="2 param", z='3 param’', color="3 param",
size="size", template="plotly_dark")
fig.show()

TpebdoBanus k oopMiIeHUIO
OTyeT MOJDKEH cojaepkaTh MOoApOoOHOE ONHCaHHue (BKIIFOYAs HWILTIOCTPATUBHBIA MaTEPHII)
MOCJIEA0BATEIbHOCTH IEUCTBUM, NPOJETAHHBIX CTYAEHTOM ISl BBIITOJTHEHHUS 3a/IaHH.

IIpoueaypa oueHuBaHUS

O1ieHKa BBIMOJIHEHHON pabOThl IPOBOJIUTCS IO KPUTEPHSIM:

1. Hanmnuue Bcelt cymecTBeHHOM HHGOpMaIK 1o padbore

2. TOYHOCTb U NOJHOTA MPEJOCTABIIEMBIX CBEICHHIM

3. HempoTuBopeunBOoCTh MPUBOIUMON HH(DOpMALIUH

4. ITpaBUIBHOCTh HHTEPIPETALMNA U BBIBOJIOB, KOTOPBIE CJENaHbI M0 pe3ysbTaTaM padoThl
5. CreneHb AOCTHKEHUS CTYJIEHTOM ITOCTABJIEHHOW LIEIH

6. OOOCHOBaHHOCTb ITPUMEHSIEMOT'0 PEIIEHUS

7. I'paMOTHOCTB (cozeprkaTeabHasi) UCIOJIb3YyEeMbIX (hOPMYIHPOBOK

Kpurtepun oueHKkH 3a 0TYETHI 10 MPAKTHYECKUM padoTamM:

® OICHKAa KOTJIUYHO» BBICTABIIACTCA CTYACHTY, €CJIM OH BBIITOJIHUII pa60Ty B IIOJIHOM 00BEME
¢ coOuroieHneM HeoOXOAMMOM MOCIe0BATEIbHOCTH IEHCTBUI; aKKypaTHO, YETKO U 0e3
OIIMOOK BBIITOJIHIII OTYECT, BBIBOL I/ICLIepHI)IBaIOHII/Iﬁ u Z[OKa?;aTeJ'II)HI)H\/’I. HpI/I 3aluTe OTUYCTAa
OTBETHUJI Ha BCE BOMPOCHI 110 TEME; XOPOIIO OPUEHTUPYETCS B MaTepuaie, yMeeT
OMpeCACIINTEL B3aUMOCBA3b q)aKTOpOB 1 UX BJIUAHUEC HA KOHCUHYIO ICJIb, YMECT Fpa(i)I/I‘—IeCKI/I
0TOOpa3uTh BaXKHEHINE (HYHKIIMOHATBHBIE 3aBUCHMOCTH;

®  OIEHKAa «XOPOIII0» BHICTABIAETCS CTYJEHTY, €CIIM OH BBITIOIHWI PabOTy B MOJIIHOM 00bEME C
coOJroieHreM HeOOXOIUMOM MTOCHEI0BATEILHOCTH JEUCTBUH; 0€3 OIIMOOK BBIIMOIHIII
OTYET, BBIBOJI McUepIbiBatomwii. [Ipu 3amure otyera Xopolo pa3dupaercss B MaTepuaie, Ho
HE YBEPEH M HETIOJHO OTBEeYaeT Ha BOMPOCHl. CITOCOOHOCTH K 0000IIEHNIO MPUIUHHO-
CJIEJICTBEHHBIX CBSI3€H BaXHEHIIUX (PaKTOPOB BhIPAKEHA HEAOCTATOUYHO;

® OIEHKA «YJOBIECTBOPUTEIHHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH BBIMIOJIHUI paboTy He
IIOJIHOCTBIO, HO 00BEM BBIITOJIHEHHOM 4acTH TAKOB, YTO IMO3BOJIACT MOJYUYUTH IPABUJIBHBIC
pe3yNbTaThl U BBIBOJIBI; BHIIIOJIHEH C HECYIIECTBEHHBIMH 3aMeuaHusIMu. BeiBo o paboTte
HE PacKpBIBAeT CyTH paboThl. BiaseHne moHATUIHBIM anmapaToM TeMbI HEJOCTaTOYHBI,



on
o

CHKa «HCYIOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH BBITTOJTHUJI pa60Ty HC
JHOCTBIO UM 00bEM BEITTOJTHEHHON YaCTH pa60T1>1 HC MMO3BOJIACT CACIIATh MMPABUJIBHBIX
BBIBOJIOB. B orBerax Ha BOIIPOCHI €CTh FPY6I)IG omnOku. Hert 3HaHus MMPUHIOUITAAJIbHBIX

TCOPCTUICCKHUX MOJIOKEHHUI TEMBI.

7.2.2. Bompocs! uist cobetoBanus
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(HaumenosaHue OYeHOUHO20 Cpeocmea)

. [lonsTHs ¥ oMpeeNieHs TITyOOKOTO MAIIMHHOTO O0YYCHHS
. OGnacTh IPUMEHEHUS U HAIIPABJICHUS Pa3BUTHSI IITyOOKOT0 MAITMHHOTO 00y4YeHUSs
. OCHOBHBIE AJITOPUTMBI TITyOOKOTO MAIIMHHOTO O0YUYEHUS

. [Togxoe1 1 METOIBI, TPUMEHSIEMBIE B TUIyOOKOM MAaIlIHHHOM O0yYEeHUH
. bubnmoreku s3pika Python aiist paGoTel ¢ TaHHBIME

. Oynknun oubnroreku NumPy u1st paboThl ¢ JAHHBIMH

. @ynkuuu oubnnorexu Pandas i paboThl ¢ TaHHBIMU

. @ynkimu oubnmotexu Scikit-learn myst paboThl ¢ JAHHBIMU

. @yHkuu Oubimotexu Keras /i paboThl ¢ JaHHBIMU

. ©@ynkiun oubnmorexku PyTorch nns paGoThl ¢ JaHHBIMU
. @ynkunu oubmmoreku SciPy amst paboThl ¢ JaHHBIMH

. O6paboTtka u aHanmu3 1aHHBIX B OnOIoTeke NumPy

. O6paboTka 1 aHaM3 TaHHBIX B OnbOmunoTeke Pandas

. O6paboTka 1 aHanu3 JaHHBIX B OnOIroTeke Scikit-learn
. O6paboTka 1 aHaM3 TaHHBIX B Onbanoteke Keras

. Obpabotka u aHanu3 gaHHbIX B 6nbarorexe PyTorch

. O6paboTka u aHanu3 1aHHBIX B Oubinoreke SciPy

. bubmmoreku s3p1ka Python uist penieHus 3a1a4 KOMITBIOTEPHOTO 3PCHHUS
. [ToHsATHS TPOU3BOAHBIX U TPAJUEHTA

. [loHsATHE rpaIMEHTHOrO CITyCKa

. IloHsiTHE TOTUCTUYECKON pEerpeccuu

. IloHsiTHE BEKTOpU3ALMU JTOTHCTUYECKOW pErpeccrun

. OnTumu3anys B TTy00KOM MAallUHHOM 00y4YeHUH

. 3a1a4M ONTUMHU3ALUHU B TTTyOOKOM MAIIMHHOM O0Y4YEeHUU

. Metpuku OOII 1 MeTo/1bl ONTUMHU3AIMH B TTyOOKOM MAaITMHHOM 00Y4YEeHUHU

. Heliponnas nepenada ctums

. AITOPUTMBI ONTUMHU3AIUH B INTyOOKOM MAallMHHOM O0Y4YeHUH

. [IpumeHeHne HeHPOHHBIX CeTel B INTyOOKOM MalllMHHOM O0Y4YeHHUH
. YiryunieHue riry0OKUX HeHPOHHBIX ceTel

. HacTpoiika runepnapaMeTpoB Iiy0OKHX HEMPOHHBIX ceTei

. Perynsapusanus u ontuMu3anus riayooKUX HEHPOHHBIX ceTel

. OOHapykeHHe U pacro3HaBaHNE OOBEKTOB B ITyOOKOM MAalTMHHOM OOyYE€HUH

. Knaccugukanus 00beKToB B INTyOOKOM MalllMHHOM 00y4YeHHH

. Jlokanuzanys 00bEKTOB B IITyOOKOM MalTMHHOM 00y4eHUU

. O6HapykeHre OpHEeHTHpa B IITyOOKOM MAaIIMHHOM O0y4YeHHH

. CermenTanus u3o0pakeHus B ITyOOKOM MalllMHHOM 00Y4YeHHUH

. Cnamckast HeipoHHast CeTh

. CBEpTOUYHBIE HEMPOHHBIE CETH

. 3a71a4uu KOMITBIOTEPHOTO 3pEHUs B INTyOOKOM MaIllMHHOM O00Y4YeHUU
. lerekTrpoBaHue 0OBEKTOB B INTyOOKOM MaIlIMHHOM O0YYEHHUH

. Knaccugukanus n3obpaxenuit B rirybokoM MalliHHOM 00y4YeHHH

. OTcnexxuBaHue ABMKYIIUXCS 00BEKTOB BO BPEMEHH B INTyOOKOM MAIIMHHOM O0y4YeHUH

. PaciozHaBanue nuil B ri1y0OKOM MallTMHHOM 00y4eHUH
. OnTuyeckoe pacro3HaBaHue CUMBOJIOB B IITyOOKOM MalIMHHOM O0Yy4eHHUU
. l'eneparus n300paxeHnit B IITyOOKOM MAaIlIMHHOM O0y4YeHHH



46. Buszyanu3zanus B r’1y00OKOM MallTiHHOM OOYyYECHHH

47. bubnanoTexu BU3yanu3anuu si3pika Python

48. bubnuoreku Busyanu3anuu Matplotlib

49. bubnunoreku Busyanusanuu Plotly

50. ApXuUTeKTypa CBEpTOYHBIX HEUPOHHBIX CETEU

51. Tpancdeproe oOyueHHe HEHPOHHBIX ceTei

52. ToHkast HacTpolKa HEMPOHHBIX CETEH

53. Ceprounble GYHKIUH JJIsl BU3yAILHOTO PacIiO3HABAHUS

54. Pacrio3HaBaHUE MEIKO3EPHUCTHIX N300paKeHUH CBEPTOUYHBIMU HEHPOHHBIMHU CETSIMHU
55. O6HapyxeHue 1 Kiaccu(uKanus JUIEBbIX PU3HAKOB CBEPTOUYHBIMU HEHPOHHBIMHU
CEeTSIMU

56. Beruncnenue ceMaHTHYECKHX BIOKEHUH M300pakKeHUH ¢ NCTIOIb30BAHUEM CBEPTOUHBIX
HEUPOHHBIX CeTen

57. Vicionb30BaHue CTPYKTYP UHAEKCAITUU 17151 3PPEKTUBHOTO MOMCKA CEMAaHTHIECKHUX
coceqieil ¢ UCIOJIb30BAHUEM CBEPTOUYHBIX HEHPOHHBIX CETe

58. Buzeoananus ¢ UCIOJIb30BAHUEM HEHPOHHBIX ceTel TIIyO0O0KOro MalllMHHOTO 00Y4YEeHUs
59. I'my6okoe oOydeHune B OLIEHKE ONTHYECKOTro OTOKa

60. I[Tpumeps! OTCNEKUBAaHUS BU3YaTIbHBIX O0BEKTOB M OTCIIC)KUBAHUE HECKOIBKUX
00BEKTOB B TTTyOOKOM MAalTUHHOM 00Yy4EeHUU

IIpoueaypa oueHuBaHUSA
OueHKy 3HAaHUM CTyJEHTAa TMPOBOJAMUT TMPENoAaBaTeNib MO JIUCHUILNIMHE Ha OCHOBE

IOJYYeHHOTO OTBETa CTyJeHTa. B mporecce oTBeTa CTyAeHTa IpenojaBaTellb MOXKET 3a/1aTh
yrouHstouii Borpoc. CobeceoBaHNE MOKET IMPOBOAMTHCA KaK B MHUCbMEHHOM, TaK U B YCHOM

dbopwme.

Kpurepun oneHku:

OIIEHKA «3aYTEHO0)» BBICTABIIAETCS CTYACHTY, €CJIM OH MPOJAEMOHCTPUPOBAI 3HAHUE
Marcpuralia 1o JMCOUIIMHE, YBEPCHHO U IIPAaBHUJIBHO OTBCTUJI HA BCC YTOYHATIONINE
BOIIPOCHI,

OIICHKA «HE3aUTE€HO» BBICTABIIAETCS CTYJEHTY, €CIIM OH HE MPOJAEMOHCTPUPOBAII
YAOBJIETBOPUTENBHOE BJIAJICHUE TEOPETUUECKUM MaTEPUAJIOM MO JTUCLUILIMHE.

7.3. OueHoyHble CpeACTBA I MPOMEKYTOUHON ATTECTAMM MO UTOraM OCBOEHUA

AUCHUIIJIMHBI

7.3.1. Bonnpocsl K 3K3aMeHy

13?1 Bomnpocsl k 3k3amMeny (3a4eTy, 3a4eTy ¢ OLEHKOM)
1 | IloHATus U onpeaeneHus rIy00KOro MalIMHHOTO 00y4YeHHUs

2 | Ob6nacTe NpUMEHEHUs ¥ HAMPABJICHHsI PA3BUTHS INTyOOKOT0 MAIIMHHOTO O0yUYeHUSs
3 | OCHOBHBIC AJITOPUTMBI TNTYOOKOT'O MAIITMHHOTO O0yYEHUS

4 | IMoaxonbl U METOJIbI, IPUMEHsIEMbIE B TTyOOKOM MAIIMHHOM O0YYeHHH
5 | bubamnoreku s3pika Python myis paboThl ¢ JaHHBIMU

6 | Oyskmum 6unbmmorexrt NUMPY mutst paboThI ¢ JAHHBIMA

7 | dynakiuu 6ubnuoTeku Pandas asist paboThl ¢ TaHHBIMU

8 | ®dyukimu 6ubmorexu SCikit-learn st paboTel ¢ qTaHHBIME

9 | ®yuknuu 6ubnuorexku Keras mist paboThl ¢ JaHHBIMU

10 | dyukuuu 6ubnmmorexu PyTorch st paboTel ¢ JaHHBIMU




Bomnpocskl Kk 3k3aMeHy (3a4eTy, 3a4eTy € OIl[eHKOI)

n/n

11 | ®dyukuuu oubauorexu SCIPY 11 paboThI C TaHHBIMH

12 | O6paboTka u aHanu3 naHHbIX B Oubanorexke NUMPyY

13 | OGpaboTka u aHaJIM3 IaHHBIX B OnOmmoreke Pandas

14 | O6paboTka 1 aHaIM3 AaHHBIX B oubanoreke Scikit-learn

15 | O6paboTka u ananu3 JaHHBIX B OnOmoTeke Keras

16 | O6paboTka 1 aHAJIM3 JaHHBIX B Oubanoreke PyTorch

17 | O6paboTKa ¥ aHAJINM3 JaHHBIX B Oubanoreke SCiPy

18 | bubnuoteku si3bika Python st penienust 3a1a4 KOMIBIOTEPHOTO 3PSHUS

19 | IoHATUS NPOU3BOJHBIX U IPATUECHTA

20 | TlonsiTve TpaluEHTHOTO CIYCKa

21 | TloHATHE TOTHUCTUYECKON PErpeccuu

22 | TloHsiTve BEKTOPHU3ALMHU JIOTUCTHYECKONW PErpeccuu

23 | Ontumusanws B 1iTy0OKOM MAaITMHHOM 00Y4YeHUH

24 | 3agaum onTUMH3AIMHU B TNIYOOKOM MAIIMHHOM OO0Y4YeHUH

25 | Metpuku OOII 1 MeTO/IbI ONTHMHU3AIMH B INTyOOKOM MAallMHHOM O0YYESHUHU

26 | HeiiponHnas nepegada cTuis

27 | AnropuTMBl ONITUMH3AIMHN B TITYOOKOM MAalIMHHOM O0yUYeHHH

28 | IlpuMeHeHre HEMPOHHBIX CETEH B ITyOOKOM MAIIMHHOM OOyYEeHHUH

29 | Ynydmenue riryOOKUX HEMPOHHBIX ceTel

30 | Hactpoiika runeprnapamMeTpoB IiTyOOKHUX HEMPOHHBIX CETeH

31 | Perynsipuzanusi ¥ ONTHMHU3ALMS [TYOOKUX HEHPOHHBIX ceTel

32 | OOHapykeHHe U pacrio3HaBaHNE 0OBEKTOB B INIYOOKOM MAIIMHHOM O0yYeHUHU

33 | Knaccudukarmms o0beKTOB B I’TyOOKOM MallTMHHOM OOyYECHHH

34 | Jlokanmm3aiwsi 00bEKTOB B ITTyOOKOM MAIIMHHOM O0Y4YEeHUH

35 | OOHapyxeHre OPUSHTHPA B TITYOOKOM MAalTMHHOM 00yYEeHUN

36 | CermeHTarusi H300pa)XeHUsl B TITyOOKOM MAIIMHHOM OOyUYeHHUH

37 | CuamMckas HEHpOHHAs CETh

38 | CeprouHble HEHPOHHBIE CETH

39 | 3amaum KOMIBIOTEPHOTO 3PEHHUS B TITYOOKOM MAalIMHHOM O0yUeHHH

40 | JletexkTHpoBaHUE OOBEKTOB B INIyOOKOM MAallUHHOM O0YYeHUHU

41 | Knaccuduxkaiysi n300pakeHuil B rTyOOKOM MallMHHOM O0Y4YeHUHU

42 | OtciexuBaHHE ABMKYIIUXCS 00BEKTOB BO BPEMEHHU B TITYOOKOM MAITMHHOM OOyUYeHHUH

43 | Pacno3HaBaHMe JIMIL B IITyOOKOM MAaIIMHHOM OOyUYeHHH

44 | OnTuyeckoe pacro3HaBaHWe CUMBOJIOB B IITyOOKOM MalIMHHOM O0y4Y€HUHU

45 | T'enepanust n300paskeHUH B rTyOOKOM MAallMHHOM O00Yy4eHUHU

46 | Busyanmuzanus B TTyOOKOM MAIIHHHOM OOYYCHHH

47 | bubmnoTteku BU3yaam3aiiu s3bika Python

48 | bubaunoreku Bu3yanuzanuu Matplotlib

49 | bubaunoreku Busyanusaiu Plotly

50 | ApXuTeKkTypa CBEpPTOUHBIX HEHPOHHBIX ceTel

51 | TpaucdepHoe oOyueHue HEMPOHHBIX ceTel

52 | Toukast HacTpo¥iKa HEHPOHHBIX ceTei

53 | Creprounble QyHKINH Ul BU3YAIBHOTO PACIIO3HABAHHUS

54 | Pacno3HaBaHHE MEITKO3EPHUCTHIX N300paKEHHIH CBEPTOYHBIMU HEUPOHHBIMHU CETSIMHU

55 | OGHapy>keHHe U KIacCU(pHUKAIHSL JTHIIEBbIX IPU3HAKOB CBEPTOYHBIMH HEHPOHHBIMH CETSIMU

56 | BrrluncieHne CEMaHTHYECKUX BIIOKEHUH H300pa)KCHWH C WCIOIB30BAHWEM CBEPTOUYHBIX
HEHUPOHHBIX CETEU

57 | Ucnons3oBaHue CTPYKTYP HHACKCAITUN TSI 9PHEKTHBHOTO TTOMCKA CEMAaHTUUECKHUX COCEIEeH

C UCITOJIb30BAHUCM CBCPTOUYHBIX HCﬁpOHHLIX ceTei




Ne

w/n Bomnpocskl Kk 3k3aMeHy (3a4eTy, 3a4eTy € OIl[eHKOI)

58 | Buneoananus ¢ MCIOJIb30BAaHHEM HEHPOHHBIX CeTel rTyOOKOro MAIMHHOTO O0yUYSHHSI

59 | I'myGokoe o0y4eHHe B OIICHKE ONTHYECKOTO MOTOKA

60 | IIpumepsl OTCIEKUBAHKS BH3YalbHBIX OOBEKTOB U OTCJICKUBAHUE HECKOJIBKHX OOBEKTOB B
rTyOOKOM MallTMHHOM OOyYEeHHH

IIpouenypa oneHuBaHUs

OTBeTbl Ha BOMNPOCHI  00ECHEYMBAIOT BO3MOXHOCTb  aJCKBATHOM OLEHKM 3HAaHUA U
npoeCCHOHATBLHON MOArOTOBKM MarucTpoB. BakHbIM (aKTOpOM HpU ATOM SIBISIETCS yMEHHUE
9K3aMEHYEMOI'0 OIIEpUPOBATH B CBOEM OTBETE CCHUIKAMM Ha COOTBETCTBYIOLIUE IOJIOKECHHUS
yueOHOM UM Hay4yHOM JuTeparypbl. Ilo pe3yiapraTaM BBIIOJHEHUS IPAKTUYECKOTO 3aJaHus
OIpesieNsIeTcsl YpPOBE€Hb C(OPMHUPOBAHHOCTH NPO(ECCHOHANBHBIX KOMIIETCHIMH CTyAEHTa I10
MCIIOJIb30BAaHUIO COBPEMEHHBIX TEXHOJIOTUN PELlIeHUs IPUKIIAHBIX 3a/1a4 MPEIMETHON 001acTH.

Kpurepun onenku:

* OLCHKA «OTJIMYHO» BBICTABIISETCS CTYACHTY, €CIIM HCUEPIIBIBAIOLIE U TPAMOTHO JaJl OTBEThI
Ha BOIIPOCHI HJIM TIPH OTBETE AOMYCTHII HEOOIIBIIYI0 HETOYHOCTh Ha | BOIPOC, HO MIPH ATOM
CMOT I'PaMOTHO OTBETUTh Ha JOIOJIHUTENIbHbIE BOIIPOCHI;

* OLIEHKa «XOpOILIO0» BBICTABISIETCA CTYAEHTY, €CJIM OH JOIYCTHJI HEOOJbIINE HETOYHOCTH
IIPU OTBETE HA BONPOCHI U J1ajl KPATKUE OTBETHI HA IOTIOJHUTEIIbHBIE BOIIPOCHI;

* OLIEHKAa «YyJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CJIM OTBETHI COAEPKAJIU TOJIBKO
TE3UCHBIE BbICKA3bIBAHMSI,

* OLIEHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYJIEHTY, €CIM OH HE Jajl OTBET Ha
BOIPOCHI UJIM B OTBETE COAEPXKAIUCH (DyHIaMEHTAJIbHbIE OIIUOKH.



8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTe1bHAsA JIUTEPATYypa

Tun (yueOHMK, yueOHOe

KoaunuecTBo B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanusn oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
1 Pakurckuii A.A. MeTo 161 MalITMHHOTO 00y4eHUS y4eOHO-MEeTOIuYEeCKOe 2018 Pexxum noctymna:
[DnexTpoHHBIH pecypc] nocobue http://www.iprbo
okshop.ru/90591.
html.— 5BbC
«IPRbooks»
8.2. lonoIHUTeIbLHAS JUTEpaTypa
KoanuectBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBOK) I'ox u3panus ondamorexe /
n/n MeToAnYecKoe mocooune,
HaumeHoBaHue
NPaKTHKYM, AP.) 3EC
2 | JlorynoB A. B. Pamxa C. Python u mammuHHOE 00yYeHUe: KpaiiHe yaeOHoe rmocoone 2017 Pexxwum noctyna:

Heo0xouMoe MocoOue Mo HoBeHei
MpeICKa3aTeIbHON aHATMTHKE,
o0si3aTenpHOE I OoJiee TITyOoKOoro
IIOHUMAHHUA METOJ0JIOTUN MAIITMHHOI'O
o0yueHus

https://znanium.c
om/catalog/produ
ct/1027758




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

SpringerLink https://link.springer.com/

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosamme IO PexBHU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JAeHCTBUS)
1 | IDE PyCharm Community Edition, Python | CBo6oaHo pactpoctpansemoe [1O
3.8 u BhIIIIC
2 | Anaconda (Miniconda), Python 3.7 CBobOoHO pacmpoctpansiemoe [10
3 | MATLAB&SIimulink Horosop  652/2014 or 07.07.2014
OeccpouHbIH

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOIl 15 OCYLIeCTBJIEHUS
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIs1 IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pPY/A10BaAHUSA
N/ | NPaKTHYeCKUX U JIa0OPATOPHBIX 3aHATHH,
IOMeLeHUH JJISI CAMOCTOATEILHOMI
padoThl 00y4aomuxcs (HoMep ayAUTOPUN)
KomnbroTepHslii kitacce Kommprorep (Monutop 197, cucTreMHBIN
omok Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mm, cron
1 YYEHUYECKUHI - 7 IT., CTOJI
KOMITbIOTEPHBIN -12mrT., CTOII
MPENO0IaBaTeNIbCKUM -1 MIT., CTYJIbsI -351IT.
Jlocka ayauropHasi(mernosas) - 1 mir.
JlexMOHHAs ayUTOpUs 80 mocagouHbiXx MecT. CTON yYeHUUYECKHI
JIByXMECTHBIH (MOHOOJIOK) — 41 mT., JOoCcKa
2 aynuTopHas 3-X CeKIMoHHas (MenoBas)-1
IIT., CTOJI IPENoJaBaTeNbCKuy -1 miT.,
CTYJI-2 WIT., IpoeKTop Acer
[Tomemenue mns camoctosiTenbHOW pPadoThl | CTON y4eHHUeCcKui-26 mT., CTyn-26 IIT.,
3 | cryneHTOB KOMITBIOTEP € BBIXOJOM B CETh MHTEPHET-

16 1r.



https://link.springer.com/

