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1. Ilean ocBOEHUN TUCHUILIHHDBI

OcBocHHE CTYACHTAMHU TEXHOJIOTUW TIyOOKOrO0 MAIIMHHOTO OOYYEHHS C HCIOJb30BaHUE
A3bIKa porpaMmmupoBanus Python

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbIH Kypce) oTHocuTes K bioky 1 «/lucuurumasl (MoOTym)y»
(Yactsp, popMupyemast yaacTHUKaMHu 00pa30BaTEIbHBIX OTHOIICHUH ).

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
«CucTeMbl HCKYCCTBEHHOTO MHTEIIICKTA.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
IPEIIECTBYIOIIEE: HAITMCAHUE BBIITYCKHOM KBATM(UKAITMOHHON paOOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemble U Nuaukaropsl
KOHTpOJIUpYyeMble AOCTUKEHH S IInanupyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIN i o0yueHust

(Koa 1 HAMMEHOBAHUE)

(Koa 1 HAMMEHOBAHUE)

CriocobeH pa3pabaTsiBaTh
U aJ1alTHPOBATh
MPUKIATHOE
pOrpaMMHOE
obecrneuenue (11K-3)

3HaeT COBPEMEHHBIE
TEXHOJIOTHH Pa3pabOTKU U
aZlanTaluy IPUKIaJHOTO
MIPOTPaMMHOTO
oOecIieyeHus, ux
JIOCTOMHCTBA M HEJIOCTATKH
(TIK-3.1)

YmMmeer pazpabaTsiBaTh,
aIanTHPOBATh KOMIIOHEHTHI
IIPUKIIAJHOTO
IIPOrpaMMHOTO
obecnieuenus (11K-3.2)

Bnaneer HaBbikamMu
pa3pabOTKH MPHUKIIATHOTO
MIPOTrPAMMHOTO
obecrieueHust Ha
COBPEMEHHBIX S3bIKAX
MPOTPaMMHUPOBaHUS,
METOJIaMH aJIalTallux
MPUKIIATHOTO
MIPOTrPAMMHOTO
obecnieuenus (I1K-3.3)

3HaTh: 3HaTh OCHOBBI TITyOOKOTO
MaIIMHHOTO 00y4YeHUs

YMeTb: pa3zpabaTeiBaTh MOJIEIH,
peaNn3yoIIIe arOPUTMBI
IJ1yOOKOTr0 MalllMHHOTO 00y4YeHUs

Brnanets: MeTosiamu rirybokoro
MaIIMHHOTO 00yUYeHus




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
y4eOHoi . Cemectp | O0bem, u.| bamnbl | UHTepakTHB, 4. (HamMeHOBaHMe
(paznen) (yueoHoOl¥i paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyne 1. |Jlekuus Tema 1. BBegenue B riry0okoe MalllMHHOE 8 2 CobecenoBanue
OcHOBBI o0y4eHue.
rI1yOOKOTO
MaITHHHOTO
00y4deHus
Ip [TpakTnueckoe 3aganue 1. bubnuoreka si3pika 8 2 Oruer no
Python - pandas [IPaKTHYECKON paboTe
Jlexuus Tewma 2. bubnuorexu s paboOThI ¢ JAHHBIMU 8 2 CobecenoBanne
ITp [TpakTuyeckoe 3ananue 2. bubnmoreka s3bika 8 6 Ortuer o
Python - scikit-learn MPAKTUIECKON paboTe
Jexuus Tema 3. 'myO6okoe MamMHHOE 00yUeHHe U 8 6 CobecenoBanue
ri1y0oKHe HEHPOHHBIE CETH
ITp [TpakTuyeckoe 3ananue 3. Pabora ¢ 8 2 Oruer no
rITyOOKMMH HEHPOHHBIMH CETSIMU TIPH MPaKTUYECKON padboTe
oMoty OubmuoTexu s3pika Python — numpy.
Jlexumst Tema 4. CBepTOUHBIC HEHPOHHBIE CETH 8 6 CobecenoBanne




Ip [TpakTuueckoe 3amanue 4. Pabora co 8 2 Otyet mo
CBEPTOYHBIMU HEHPOHHBIMHU CETSMH IIpU MPAaKTUYECKOH paboTe
moMoInu oubimoreku s3pika Python — SCiPy
Monyns 2. |Jlexus Tema 5. CBeprounbie GyHKIMU IS 8 6 CobecenoBanue
DpeitMBOpKH BU3YAJILHOTO PAaCIO3HABAHUS
17
BU3YyaTU3aIHs]
TTAHHBIX
Ip [IpakTryeckoe 3amanue 5. Busyanuzanus 8 6 Otuer o
JTaHHBIX B Onbnroreke Matplotlib MpaKTUYECKOU padboTe
Jlexums Tema 6. peiiMBOPKH [T pa3pabOTKU 8 2 CobecenoBanue
rI1yOOKUX HEMPOHHBIX ceTeit
Ip [IpakTuyeckoe 3amanue 6. Busyanuzanus 8 6 Otuer o
JTaHHBIX B Oubaroteke Plotly MPaKTUIECKON padoTe
Cp CamocTosTenpHas padoTa C JISKIIMOHHBIM 8 95,75
MaTepHaoM
[TA [IpomexyTouHas aTTecTanus 8 0,25 3auer
Hroro:| 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B pamkax wu3yueHHs TUCHMIUIMHBI «[J1y0OKOe MamMHHOE OOYYEeHHE» MPEeIyCMOTPEHO
UCIIONIb30BaHUE CJEAYIONIMX OO0pa30BaTEIbHBIX TEXHOJOTHA: TEXHOJIOTUS JUCTAHIMOHHOTO
00y4YeHHSI: JICKIMH, TIPAKTHYCCKUE 3aHSITUS U TECTHI.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

W3yuenne QUCHMILIMHBI TpeOyeT CHCTEMAaTHYeCKOr0 W IOCJEN0BATEIHHOTO HAKOIUICHUS
3HaHWM, CJIeJ0BaTENIbHO, IPOITYCKH OTAENbHBIX TEM HE I103BOJIAIOT ITTyOOKO OCBOUTH MPEAMET.

B xo/1e n3y4eHus1 JIEKIIMOHHBIX TEM MOXKHO 3a/1aBaTh IIPENOAABATENI0 YTOUHSIOIINE BOIIPOCHI
yepe3 (GopMy OOpaTHON CBSI3U C ILEJIBIO YACHEHHUS TEOPETHYECKHX IOJ0XKEHUH, pa3pelieHus
CHOPHBIX cHUTyauui. s 3aKperuieHus: MaTepuasia HeoOXOAMMO MPONTH MPOMEXYTOUYHBIH TECT
IIOCJIE JIEKIIUH.

CTyZeHT MOXEeT JONOJHUTh CIMCOK HCIIOJIb30BAHHON JIMTEPAaTypbl COBPEMEHHBIMU
VCTOYHUKAMU, HE NPEICTABJICHHBIMU B CIIMCKE PEKOMEHJOBAaHHOW JUTEPATyphl, U B JajbHEHIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOJTOTOBJICHHbBIE yUeOHbIE MaTepHUasbl MPU HANUCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAJTU(UKALIMOHHBIX PaloT.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Kox xonTposmpyemoit HaumenoBanue
KOMMETEHIIUN (MU ee YACTH) OI[€HOYHOT0 CPeACTBA
8 ITK-3 [TpomexyTOYHBIC TECTHI
OT4eThI 10 MPaKTHYECKUM paboTam
Tect

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. [IpakTiueckoe 3aHaTHe
(HaumeHOBaHUE OYEHOYHO2O CPeOCmea)

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

IpakTuueckoe 3aganue 1. bubnanoreka si3pika Python — pandas
N3y4unth BO3MOXHOCTH M METOJbI OmbOmuorekn pandas python. Mcmonb3yst BO3SMOXHOCTH

OubnuoTekn MpoM3BeCTH 4TeHHe M3 (ailna, BbIBOA AaHHbIX B DataFrame, nmpoanamm3upoBath
JAaHHBIC 110 THUITY U HAJIMYHUE TIPOMYCKOB B JIAHHBIX, TPOU3BECTH U3BIICYCHUE CTOJIOIOB U CO3/IaHUE
CIIMCKa U3BJICYCHHBIX CTOJOIIOB, 3alMCaTh COACPKUMOE CTOIOIOB B (haii.

Hcnoab3yemoe IO (cBOGOHO pacnpocTpaHsieMoe):
IDE PyCharm Community Edition, Python 3.8 u BbItie
Anaconda (Miniconda), Python 3.7

®opma 0THETA N0 NPAKTHYECKOMY 3aHATHIO
B otuer JOJIZKHBI OBLITh BKJIFOUEHEI CJICOAYIOIIUEC ITYHKTBI:
® TUTYJBHBIN JIUCT;
® 11e7b paboThI;
® KpaTKHE TEOPETHUUECKHUE CBEACHMUS,
® OIIMCaHHEC XO04a BBIMTOJIHECHUS pa60TI)I;
® pe3yJIbTaThl BHITOJHEHHOM padoThI.
TpebdoBanus k opopmiIeHHIO
OTtuéTr OQ)OpMHﬂeTCﬂ HHAUBUAYAJIBHO KaXIbIM CTYACHTOM, BLIIIOJHUBIIUM 3aJaHUA.

CrtpanHuilpl 0TYETA ClIeyeT TPOHYMEPOBATh (TUTYJIBHBIN JIUCT HE HyMEpPYyeTCs, Aajee UAeT CTPAaHUIIA
2uT.0.).

B otuere m0IKHBI OBITh MMPEACTABJIICHBI 3KPAaHHLBIC (I)OpMBI PE3YJIbTATOB BBIIIOJIHCHUSA

3aJaHuH.

O0BéM oTuéTa JOJIDKCH OBITh ONITHMAaJIbHBIM JJI1 TIOHUMAaHUA TOTr'0, 4YTO U KaK CACIaJl CTYACHT,

BBIMOJNHSAS pabory. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOMIYI0 M CIEHUANbHYIO
IPaMOTHOCTB M3JI0KEHUS, a TAK)KE aKKYPATHOCTh O(OPMIICHHS.

Onucanue padorsl (pparmMeHT Koaa):

df.columns.tolist()- u3Bneuenue cnrcka cToI0IOB
df.dtypes.value_counts() - pactipesiesicHrie THIIOB JaHHBIX
df.select_dtypes(include = ['float64’, 'int64]) - BeIOOp noamHOXkecTBa DataFrame c

YKa3zaHHBIM THUIIOM JaHHBIX



IpakTuueckoe 3axanue 2. bubnmoreka s3pika Python - scikit-learn
N3yunth BO3MOXKHOCTH M MeToabl Ombmmoreku scikit-learn python. IMoctpouts mepero
NPUHATHS PEIICHHUM, UCIIONIB3Ys aJrOpuTMBbI Kiaccuukaiuu ouodamoTeku scikit-learn.

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

®opMma 0THYeTa N0 NPAKTUYECKOMY 3aHATHIO
B oT4eT 10KHBI OBITh BKITFOYEHBI CIEAYIONIUE MYHKTHI:
® TUTYJIbHBIN JIUCT;
® 1[eb paboThI,
® KpaTKHe TEOPETHUECKHUE CBEACHMUS,
® OINCAHHE XOJIa BBIITOJIHEHUS Pa0OTHI;
® pe3yNbTaThl BHITOJTHEHHON PaOOTHI.
TpebdoBanusi Kk 0(popMIIEeHUIO
Otuér odopmisieTcss HHIUBUIYaTbHO KAXKIBIM CTYICHTOM, BBITIOJHUBIIUM 3aaHMSL.
Crtpanuiibl 0T4ETa ClIeyeT IPOHYMEPOBATh (TUTYJIBHBIN JIUCT HE HyMEpYyeTcs, Aajiee UAeT CTPAHUIIA
2UuT.0.).
B oryere nomKHBI OBITH MPENCTaBICHBI SKpaHHbIE (OPMBI PE3YNbTATOB BHIIOIHEHUS
3aJJaHUM.
O6bEM 0TuETa 10JKEH OBITH ONITUMATBHBIM VISl TOHUMAHUS TOTO, YTO M KaK CAeNan CTYeHT,
BEITIONHSASL pabory. OOs3aTelbHbIE TPeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 M CICIUATBHYIO
TPaMOTHOCTH U3JTIOKEHUS, a TAKXKE aKKYpPaTHOCTh 0(OPMIICHHUS.

Onucanue padoTsl (pparMeHT Koaa):

X =[[0, 0], [1, 1]]
Y =10, 1]
clf = tree.DecisionTreeClassifier()
clf = clf-fit(X, Y)
BI/I3yaJ'II/I3aI_II/I}I MOJIYYCHHBIX B XOA€ PCHICHUA PE3YJIBTATOB MOXKCT UMCTh CJ'ICI[YIOH_II/II\/'I BU:

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
Y, 4 AN

/ /
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/ /
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/ / \

\
/ /
1 atribut <= 0.3 o
B entropy = 1.0 i)
value=[‘:a 0,0,0, 0] samples = 16 value = (0.0.8, 0, 0]
0,00, value = [0, 8, 0, 8, 0] bithThth
class'= €1 et class = €3
—
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s

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

IIpakTuyeckoe 3amanue 3. Pabora ¢ rIyOOKMMH HEWPOHHBIMH CETSIMU TIPH ITOMOIIU
oubmuoreku s3pika Python — numpy.




N3yuuth paboTy ¢ paHIOMHBIMH MaCCHBaMH JAaHHBIX C MOMOIIbIO OMONMOTEKH numpy.
PeanuzoBats anroputm KMeans ¢ ncnop3oBanreM 6udanorexk numpy u scikit-learn.

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

@®opMma 0THYETA N0 NPAKTUYECKOMY 3aHATHIO
B oT4eT 10KHBI OBITh BKITFOYEHBI CIEAYIONIUE MYHKTHI:
® TUTYJIbHBIN JIUCT;
® 11eJib paboThI;
® KpaTKHE€ TEOPETHUECKHUE CBEACHMUS,
® OMKCAHHE XOJIa BBIITOJIHEHUS Pa0OTHI;
® pe3yNbTaThl BHITOJTHEHHON PaOOTHI.
TpebdoBanusi Kk 0(popMIIEeHUIO
Otu€t odopmisieTcs HHAMBUAYATbHO KAXKIBIM CTYJIEHTOM, BBITIOJHUBIINM 3a/IaHUS.
Crtpanuiibl 0T4ETA ClIeyeT IPOHYMEPOBATh (TUTYJIBHBIN JIUCT HE HyMEpYyeTCs, Iajiee UAET CTPAaHUIIA
2UT.0).
B ordere nommKHBI OBITH MpPENCTaBICHBI SKpaHHbIE (DOPMBI PE3YNbTATOB BBHIMOIHEHHS
3aJJaHUM.
O6bEM oTuETa T0JKEH OBITH ONITUMAIBHBIM ISl TIOHUMAHUS TOTO, YTO ¥ KaK CAeNan CTYeHT,
BEITIONHSAST pabotry. OOs3aTelbHbIE TPeOOBAaHUS K OTYETY BKIIOYAIOT OONIYI0 M CICIUATBHYIO
rPaMOTHOCTh U3JIOKEHUS, a TAKXKE aKKYPATHOCTh O(hOpMIICHUS.

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_

IMpakTuueckoe 3axanue 4. Pabora co CBEPTOYHBIMU HEHPOHHBIMH CETSIMH NPH TTOMOIIH
oubmmoTeku si3bika Python — SciPy
W3yunTh 1 peann3oBaTh aroOpuTMBI KiacTepu3anuu Ouodianoreku SciPy

Hcnoab3yemoe IO (cBO6OIHO pacTpocTpaHsIeMoe):
IDE PyCharm Community Edition, Python 3.8 u BbItIIe
Anaconda (Miniconda), Python 3.7

@®opMa 0THYETA N0 NPAKTUYECKOMY 3aHATHIO
B otuer JOJI’KHBI OBITH BKIIFOYEHBI CJICOAYIOIIUEC ITYHKTBI:
® TUTYJIbHBIN JIHCT;
® 11e7b PaboTHI;
® KpaTKHe TEOPETHUECKHUE CBEACHHUS,
® OIIMCAHUC XO0a BBIITOJITHCHUA pa6OTLI;
® pe3yJIbTaThl BHITOJHEHHOH padoThI.

TpebdoBanus k oopMiIeHUIO



Otuér odopmiseTcss HMHIUBUAYAIbHO KaXIbIM CTYJCHTOM, BBIMOJHUBIINM 33JaHMUS.
Crpanuiel 0T4ETA CIIEAyeT MPOHYMEPOBATh (TUTYIBHBIN JIUCT HE HyMEpYyeTcs, Aajee HAeT CTpaHuIa
2uT.0.).

B ordere nomkHBI OBITH INpeACTaBIEHBI AIKpaHHbIE (HOPMBI PE3yIbTATOB BHIMOIHEHUS
3a/laHUN.

O0BEM oTuéTa NOKEH OBITH ONTUMATBHBIM [Tl IOHUMAHUS TOTO, YTO M KaK C/IeNal CTY/ICHT,
BBINOJIHASL paboTy. OOs3aTenbHble TPeOOBaHUS K OTYETY BKIIOYAIOT OOINYIO W CIEIHAIBHYIO
IPaMOTHOCTB M3JIOKEHUS, @ TAKXKE aKKypaTHOCTh O(OPMIICHUSI.

Onucanue padorsl (pparMeHT Koaa):

from scipy.cluster.vg import kmeans?2
centroid, label = kmeans2(df,3, minit="points')
centroid

counts = np.bincount(label)

counts

IIpakTnyeckoe 3aganue 5. Buszyanuzanus naHasix B Oubnuorexe Matplotlib
N3yunth BO3MOXHOCTH OnOimoTekn Matplotlib. Peann3oBarhk Bu3yanusanuio pe3yibTaToB
KJIaCTepU3allMi MAacCHBa JIAHHBIX B 3aJjaHUsIX 3 U 4

Hcnoab3yemoe IO (cBOG0HO pacnpocTpaHsieMoe):
IDE PyCharm Community Edition, Python 3.8 u Bbme
Anaconda (Miniconda), Python 3.7

®opma 0THYETA N0 NPAKTHYECKOMY 3aHATHIO
B oTuer 10KHBI OBITh BKIIOYEHBI CIEAYIOIIUE TYHKTHI:
® TUTYIBHBIN JIUCT;
® 11eJb paboTHI;
® KpaTKHE TEOPETHUUECKHUE CBEACHMUS,
® OMNCAHME XOJia BBIIIOJIHEHUS pabOThI;
® pe3yJIbTaThl BHITOJHEHHOM padoThI.
TpebdoBanus k opopmiIeHHIO
Otuér odopmisieTcs HHIMBUIYaIbHO KaXIbIM CTYAEHTOM, BBIIIOJHUBIIUM 3aJaHUS.
CrpaHuls! oT4éTa ciaeyeT NPOHYMEpPOBAaTh (TUTYJBbHBIHN JUCT HE HyMepyeTcs, ajiee UIET CTpaHHUIA
2uT.0.).
B otuere nOMmKHBI OBITH NpEACTaBIEHBl SKpaHHbIE (OPMBI PE3YJIbTATOB BBIOIHEHUS
3aJaHuH.
O0BEM 0TuETa TOIDKEH OBITH ONTUMAIBHBIM JIJIs1 TOHUMaHMI TOTO, YTO U KaK ClIeNaj CTY/ACHT,
BBIMOJNHSAS pabory. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIIOYAIOT OOMIYI0 M CIEHUANbHYIO
IPaMOTHOCTB M3JI0KEHUS, a TAK)KE aKKYPATHOCTh O(OPMIICHHS.

Onucanue padoTsl (pparMeHT Koaa):

w0 = fileNorm[label == 0]

w1l = fileNorm[label == 1]

w2 = fileNorm[label == 2]

plt.plot(wO[:, 0], wO[:, 1], ‘o', c="b", alpha=0.8, label="Parametr I')
plt.plot(wl][:, 0], wi[:, 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[:, 0], centroid[:, 1], 'ko', label="centroids")



plt.axis('equal’)
plt.legend(shadow=True)
plt.show()
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IIpakTnueckoe 3aganue 6. Buzyanuzanusa nanusix B 0ubnuotexe Plotly
N3yunts Bo3MoOkHOCTH OnOMmoTeku Matplotlib. Peann3oBars Bu3yanmsamnuio pe3yibTaToB
aHanu3a gaHHeIX DataFrame w3 3amanus 1.

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

CbopMa 0TYETA IO NPAKTHYECCKOMY 3aHATHUIO
B otueT n10mKHBL OBITh BKJTIOUCHBI CJICAYIOIINUC ITYHKTBI:

THUTYJIbHBIN JIUCT;

11eb paboThI;

KpaTKH€ TEOPETHUECKHUE CBEACHMUS,
OIMCaHME X0/1a BBIIOJIHEHUS PadoThI;
pe3yNbTaThl BHIIOJTHEHHON PaOOTHI.

TpedoBanus k opopmiieHHIO
Otuér odopmiseTcss HMHIUBUAYAIbHO KaXIbIM CTYIACHTOM, BBIOJHUBIIMM 3aJlaHHS.
Crtpanuiipl 0T4ETA CIIEAYET MPOHYMEPOBATh (THUTYJIBHBIN JIUCT HE HYMEPYETCs, Jajee UIeT CTPaHUIIa

2HT.0).

B ordere nomkHBI OBITH MpENCTaBICHBI SKpaHHbIE (POPMBI PE3YIbTATOB BBIMOIHEHHS

3aJJaHuH.

O0BEM 0TUETA TOKEH OBITH ONTUMATBHBIM ISl TOHUMAHUS TOTO, YTO M KaK C/IeJiaj CTY/ICHT,
BBIMIONHSASL paboTry. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOMIYI0 M CIEIUATBHYIO
TPAaMOTHOCTH M3JIOKEHUS, a TAKKE aKKYpaTHOCTh O(pOpMIICHUSI.

Onucanue padorsl (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()

TeMbl NcbMEHHBIX padoT
B nanHOM Kypce BBIIIOJHEHUE HE MTPETYCMOTPEHO YUEOHBIM IUIAHOM

7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOM ATTECTAIMH IO HUTOraM OCBOCHHS

JTUCIHUIIINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

CemecTtp 8
. /.1-)1 Bomnpocsl k 3k3aMeHy (3a4eTy, 3a4eTy ¢ OLEeHKOi)
1 | Tlonsartus u onpeaeneHus rayo0KOro MaTMHHOTO 00Y4YEeHHUS
2 | OGnacTh MPUMEHEHUS M HAPABJICHHUS Pa3BUTHUS TITyOOKOT0 MAIIMHHOTO O0yUYESHHSI
3 | OCHOBHBIC ATOPUTMBI TTYOOKOTO MAIIIMHHOTO 00yUYeHUs
4 | Tlomxompl ¥ METOJIBI, MPUMEHSIEMbIC B TITyOOKOM MAlTMHHOM OOYUCHHUH
5 | bubnmoreku s3p1ka Python mist paboTel ¢ JaHHBIMU
6 | ®ynkun oubmmoreku NumPy s paboThl ¢ JaHHBIMU
7 | Oynkun 6ubnunorexu Pandas s paboThl ¢ TaHHBIMU
8 | ®ynkuu 6ubmmorexu Scikit-learn myist paboThl ¢ JAHHBIMU
9 | Oysxumm 6ubmmotekn Keras st paboThI ¢ TaHHBIMU
10 | ®ynkuuu 6ubanorexku PyTorch ans paboTel ¢ naHHBIME
11 | ®yakuun 6ubnmoreku SciPy miis paboThl ¢ TaHHBIMU
12 | O6paboTka 1 aHAJIM3 JaHHBIX B Oubaunorexke NumPy
13 | O6paboTka 1 aHaIM3 AaHHBIX B Oubanoreke Pandas
14 | O6paboTka u aHaM3 JaHHBIX B Oubauoreke Scikit-learn
15 | ObpaboTka u ananu3 qaHHBIX B Oubmmoteke Keras
16 | O6paboTka u aHanu3 naHHBIX B Onbanorexe PyTorch




17

O06paboTKa 1 aHAIU3 JaHHBIX B OHOIHOTEKE SCIPY

18 | buGnuoteku s3p1ka Python muis penienus 3agad KOMIBIOTEPHOTO 3pEHUS

19 | IloHATUS NPOU3BOJHBIX U IPATUECHTA

20 | IlonsiTve TpaluEHTHOTO CIyCKa

21 | TloHATHE TOTUCTUYECKON PErpeccuu

22 | TloHsiTHe BEKTOPHU3AINH JIOTUCTHYECKON perpeccuu

23 | Ontumusanys B riyOOKOM MAITMHHOM O00Y4YeHUH

24 | 3agaun oNTUMHU3AIMHY B TNIyOOKOM MAIIMHHOM OO0Y4YEHUH

25 | Metpuku OOII 1 MeTObI ONTUMHU3AIUH B INTyOOKOM MAalliHHOM O0Y4YEeHUHU

26 | HeiiponHnas nepegada CTUIs

27 | AaropuTMbl ONTUMH3AINHU B IITYOOKOM MAlIMHHOM O0y4YeHHH

28 | IlpuMmeHeHre HEMPOHHBIX CeTel B IITyOOKOM MAaIlTMHHOM OOYyYEeHUH

29 | Ynydmenue riryOOKuX HEMPOHHBIX ceTei

30 | Hactpoiika runepnapamMeTpoB IiTyOOKHX HEMPOHHBIX CETeH

31 | Perynsipuzanus 1 onTUMHU3aIMs I1yOOKUX HEHPOHHBIX ceTeit

32 | O6HapyxeHHe U pacrio3HaBaHNE 0OBEKTOB B TNIYOOKOM MAIIMHHOM O0yYeHUH

33 | Knaccuduxkaius 00beKTOB B IITyOOKOM MAllIMHHOM O00y4Y€HUU

34 | Jlokanmu3amyst 0ObEKTOB B TITyOOKOM MAITMHHOM O00Y4YEeHUH

35 | OGHapyKeHHe OpUEHTHPA B IITyOOKOM MAITMHHOM 00Y4YE€HUU

36 | CermeHTanus M300pa)KeHUs B IIIyOOKOM MAaIIMHHOM O0yYeHHUH

37 | Cuamckas HEHpOHHAs CETh

38 | CBepTouHbIe HEHPOHHBIE CETH

39 | 3amayM KOMIBIOTEPHOTO 3PEHHUS B TIIYOOKOM MAlIMHHOM OOYYeHHH

40 | lerekTHpoBaHUE OOBEKTOB B INIyOOKOM MAIIMHHOM O0Y4YeHHH

41 | Knaccudukanus n3o0paxeHuil B y0OKOM MallIMHHOM 00y4eHUH

42 | OtciexuBaHHe ABIKYITUXCS 00BEKTOB BO BPEMEHH B IITyOOKOM MAalllTHHHOM OOyYeHHUH

43 | Pacnio3zHaBaHue JIUI B IITyOOKOM MalllMHHOM O0y4YeHHUH

44 | OnTudeckoe pacro3HaBaHWe CUMBOJIOB B IITyOOKOM MalTMHHOM OOy4eHUU

45 | T'enepanyst n300pakeHUH B IITyOOKOM MAaITMHHOM 00Y4Ye€HUHU

46 | Busyanuszanms B TITy0OKOM MAaITMHHOM O0Y4YeHUH

47 | bubanoreku Bu3yanuszanuuu sizpika Python

48 | bubaunoreku Bu3yanuzauuu Matplotlib

49 | bubnamnorexu Bu3yanmuzanuu Plotly

50 | ApXHTEeKTypa CBEpPTOUHBIX HEHPOHHBIX CeTeH

51 | TpancdepHoe oOyueHne HEHPOHHBIX ceTel

52 | Tonkast HacCTpo¥iKa HEHPOHHBIX ceTel

53 | Ceeprounble QYHKIINY TSI BU3YAILHOTO PACIIO3HABAHUS

54 | Pacno3HaBaHHE MEITKO3EPHUCTHIX N300pa’KeHHH CBEPTOYHBIMU HEUPOHHBIMHU CETSIMHU

55 | OGHapyeHHe U KIacCU(pHUKAIMS JTUIEBbIX TPU3HAKOB CBEPTOYHBIMHU HEHPOHHBIMH CETSIMU

56 | BoluncieHne CEMaHTUYECKHUX BIIOKCHUH H300paKCHWH C HWCIOIh30BAHHEM CBEPTOYHBIX
HEHPOHHBIX CETEN

57 | Ucnons3oBaHue CTPYKTYP HHACKCAITUN TSI 3PHEKTUBHOTO TOMCKA CEMAaHTUUYECKHUX COCEIEH
C MCIOJIb30BaHUEM CBEPTOYHBIX HEHPOHHBIX ceTel

58 | Buueoananms ¢ MCIOIb30BaHHEM HEMPOHHBIX CeTel rTy0OKOro MalMHHOTO O0yUYSHHS

59 | I'myOokoe o0y4yeHHe B OLIEHKE ONTHYECKOTO MOTOKA

60 | IIpumepsl OTCIIeKUBAHUS BU3yaTbHBIX OOBEKTOB M OTCICKUBAHHE HECKOIBKHUX OOBEKTOB B

rJ1y0OKOM MalllMHHOM O0Y4eHUH

7.3.2. Kputepuu ¥ HOPMbI OlIEHKH




dopma

Cemectp TIPOBCACHMUH . Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
arrecTaluu

CobecenoBanue OTMeTKa «3a4TE€HO)» CTABUTCS CTYACHTY, KOTOPBIN HE
MPOJIEMOHCTPUPOBAJ 3HAHUE MaTepHaja, OpPUCHTUPYETCS B
U3y4EeHHOM MaTepHale.
OTMeTKa «HE 3a4TEHO» CTABUTCS CTYJICHTY, KOTOPBI He
POAEMOHCTPUPOBAJI 3HAHUE MaTepHaa

Otuer no | OTMeTka  «3aYT€HO»  CTAaBUTCS  CTYAEHTY,  KOTOPBIi

IIPAKTUYECKOMY | IPOJAEMOHCTPUPOBAT PE3YJIbTAThl BBITOJHEHUS MPaKTHYECKOH

3aJIaHUIO0 paboThl, COOTBETCTBYIOUIME IIOCTABICHHBIM 33JayaM, U
IPEJOCTaBWII OTYeT, OGOPMIICHHBIH JODKHBIM 0Opa3oM u
coJIeprKalliil KpaTKoe ONKCaHuE MOTYyYEHHBIX Pe3yJIbTaTOB
OTMeTKa «HE 3a4TEHO» CTaBUTCS CTYJIEHTY, KOTOPBIN HE
IIPOAEMOHCTPUPOBAJ PE3YIIbTATHI BBIIOJIHEHUS IPAKTHUECKOM
paboThI WM HE MIPEICTAaBUII 110 HEW OTUET WK
IIPEJCTABICHHBII OTUET HE COOTBETCTBYET TPEOOBAHUSAM I10
o OpMIICHHIO.

3ayer «3aYTEHO» - CTYAEHT IOJIyYHWJI OTMETKY «3a4T€HO» II0 BCEM

MPAaKTUYCCKUM 3aJJaHUusAM HW  IIPOACMOHCTPUPOBAI 3HAHHC
npeamMeTa

«HE€ 3a4YTCHO» - CTYACHT HC IIOJIYYHJI OTMCETKY <«3a4YTCHO» II0
BCCM MMPAKTUYCCKUM 3aJaHUAM




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAy4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToaH4YecKoe nocooue,
HaumeHoBanmue
NPAKTHUKYM, JP.) 3EC
1 | Pakurckuii A.A. MeTo 161 MATMHHOTO 00yUYeHUS y4e0HO-METOIUIECKOE 2018 Pexxum mocryma:
[DneKTpOHHBIH pecypc] nocobue http://www.iprbo
okshop.ru/90591.
html.— 3BC
«IPRbooks»
8.2. JlonosinuTeIbHAS JIMTEPATypa
KouunyecTBo B
Tun (yueOHuk, yueoHoe .
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeToau4YecKoe nocooue,
HaumenoBanue
NPAaKTHUKYM, JP.) 3BC
2 | JlorynoB A. B. Pamxa C. Python u mamHHOE 00yUeHHe: KpaiiHe yuebHoe rnocobue 2017 Pexum nocryna:

Heo0xoIMMoe 1ocobue 1o HoBeuen
IpeJCcKa3aTebHON aHATIMTHKE,
o0si3arenpHOE Uit OoJiee riIyooKoro
MOHUMaHHSI METOJI0JIOTMH MAIIMHHOTO
oOy4eHus

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




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

SpringerLink https://link.springer.com/

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK /IeliCTBHUS)
1 | IDE PyCharm Community Edition, Python 3.8 | Co6oato pacmnpoctpansiemoe I10
1 BBIIIIE
2 | Anaconda (Miniconda), Python 3.7 CBoboaHO pacmnpoctpansemoe [10
3 | MATLAB&Simulink Ioroop  652/2014 ot  07.07.2014
OecCpOUHBIN

8.5. Onucanne MaTepHaJIbHO-TEXHMYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 060py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB /1J11 IPOBeIeHus!
. Ilepeyenb 0CHOBHOTO 000pYAOBAHMA
/0 | NPaKTHYeCKHUX U JIaOOPaTOPHBIX 3aHATHI,
MOMeIeHHU 1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyaommxcs (HoMep ayAUTOPHH)
KommnsrorepHslii kinace Komnerotep (Monutop 197, cucremHsblil
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mrT, cron
1 YYEHUYECKUH - 7 LIT., CTOJI KOMIIBIOTEPHBIN
-12mT., cTon mpenoaaBaTeNbCKUi -1 mIT.,
CTYJIbs -35mT. Jocka
aynuTtopHasi(menonas) - 1 mrT.
JleknmonHas ayautopus 80 mocamouHbix MecT. CTON YUeHHUECKHUI
JIBYXMECTHBIN (MOHOOIOK) — 41 mmIT., ToCcKa
2 ayquTopHas 3-X CeKIMOHHas (MernoBas)-1
T., CTOJ MpenojaBaTeabCKuil -1 mT.,
CTyJ-2 1IT., mpoekTop Acer
[Tomemenue s camoctosTensHOM padoThl | CTON ydyeHHUYecKuii-26 mrT., cTyn-26 mrT.,
3 | crynenToB KOMIIBIOTEP C BBIXOJIOM B C€Thb MHTEPHET-

16 1.



https://link.springer.com/
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