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Pabouyto mporpammy coctaBui(u):
CTapIIMii penoaBaTelb HHCTUTYTA UPPOBBIX TeXHONOTHH, JIncockas M.I.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma nucuuruinHbl coctaBieHa Ha ocHoBanun @I'OC BO u yuebHoro rurana
HAIpaBJICHUS TOATOTOBKU
09.03.04 ITporpamMMHasi HHKEHEPHS

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3acepanuu nHcTUTYyTa HUGPOBHIX TEXHOIOT UM

(mpotokou 3acenanust Ne 1 ot «5» centsiops 2025 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

OcBocHHE CTYACHTAMU TEXHOJIOTUW TITYOOKOTO MAIIMHHOTO OOYYEeHHS C HCIOJb30BaHUE
A3bIKa porpaMmmupoBanus Python

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbIH Kypce) oTHocuTes K bioky 1 «/lucuurumasl (MoOTym)y»
(Hactb, hopMupyemasi yaacTHUKaMu 00pa30BaTeIIbHBIX OTHOIICHUN ).

JIMCUIMIUIMHBL W TIPAKTUKWA, HAa OCBOCHUHM KOTOPBIX Oasupyercs JdaHHas JAUCHUIUIMHA!
«CHUCTeMBI UCKYCCTBEHHOT'O MHTEILIICKTa.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JTAHHOW IUCIMILIMHBI HEOOXOAMMO Kak
MPEIIIECTBYIONIEE: HAMMMCAHNE BBIMTYCKHON KBaTU(UKAIMOHHON PaOOTEHI.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

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

(Koa 1 HAMMEHOBAHUE)

(Koa 1 HAMMEHOBAHUE)

I1IK-11 Cnocoben
paspabarbiBaTh U
ONTUMU3UPOBATH
HENPOCETEBBIE
apXUTEKTYpPHI JIJIS aHAIHM3a
JAHHBIX

TIK-11.1. 3Haer BuabI
HEHPOCETEBBIX APXUTEKTYP

3HaTh: TEXHOJIOTHMH MOJEINPOBAHUS
10 pea3aluy IPOrPaMMHOIO
oOecrieueHus 1 yrpaBiIeHUs

YMeTh: BbIOMpaTh TEXHOIOTHUU
MOJIETTUPOBAHUS JJIs peaTu3alun
MIPOrpaMMHOTO 00€CTICUeHUS U
yrpasieHuto b/[

Bnagers: HaBbIKaMy MOJIETMPOBAHUS
MIPOTPAMMHOT0 00ECTICUCHHS 1
ynpasienus b]]

IMK-11.2. YMmeer
ONTHUMHU3UPOBATh
HEHUPOCETEBBIE
aApXUTEKTYpPBI Ul aHAIU3a
JTAaHHBIX

3HaTh: HHCTPYMEHTBI U METObI
ynpasienus b/I.

YMeTb: HCIOJIB30BaTh CUCTEMBI
yTipaBiieHUs 0a3aMU TaHHBIMU JUTS
ynpasienus bJ]

Bnagers: HaBbIKaMM UCIIOJIB30BATh
3HaHUS 110 MOJEIUPOBAHUIO
pEelIeHnH peanu3annun
MIPOTPAMMHOTO 00ECTICUCHHS 1
ynpasienus b]]

[1K-11.3. Bnageer
HaBBIKAMHU Pa3pabOTKH
HEHWPOCETEBBIX APXUTEKTYP
JUIS aHAJIM3a TaHHBIX

3HaTh: COBPEMEHHBIE
WHCTPYMEHTAIILHBIE CPE/ICTBA
MOJICTTUPOBAHUS TTPOTPAMMHOTO
obecrnieueHus

YMeTh: IPUMEHSTh TEXHOJIOTHH
MOJIETTUPOBAHUS IPOTPAMMHOTO
obecrieueHus

Brnagets: HaBbIKaMU MOJIETTUPOBAHUS
pELICHH IO peaTu3aluu




MIPOTPAMMHOT0 00ECTICUCHHS 1
ynpasieHuio b/[




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
(pasnen) y4eOHoi (yaedHoii paBoTbI) Cemectp | O0bem, u.| bamnbl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI 0
Cpe/cTBa)
Monyne 1. |Jlekuus Tema 1. BBegenue B riry0okoe MalllMHHOE 10 2
OcHOBBI o0y4eHue.
rI1yOOKOTO bubnuoTexu st paboThI ¢ JAHHBIMH
MAITUHHOTO ['my6okoe MammHHOE 00yUeHUE U TITyOOKHE
00y4deHus HEHPOHHBIE CETH
Cp CamocrosrenpHas padora 1. bubnmmroreka 10 20 10 Otuer o
si3bika Python - pandas CaMOCTOSITETTbHOM
pabote
Cp CamocrositensHas pabora 2. bubnmnoreka 10 20 10 Otuet no
si3pika Python - scikit-learn CaMOCTOSITETLHON
pabote
Cp CamocTosrtenpHas padora 3. Pabora ¢ 10 20 Otuer o
rTyOOKMMH HEHPOHHBIMU CETSIMU IIPU CaMOCTOSITENTbHOU
oMoy OubnuoTexu s3pika Python — numpy. pabote
Jexuus Tema 2. CBepTOUHbIE HEMPOHHBIE CETU 10 2
CeprouHble (PyHKUINHU 1JI BU3YalIbHOTO
pacro3HaBaHMs
OpetMBOPKH TSI pa3pabOTKU TITYOOKUX
HEHUPOHHBIX ceTen
Cp CamocrosrenbHas pabdora 4. Pabora co 10 20 10 Oruer no
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH TIPH CaMOCTOSITEITLHOU
noMoIny oudsmoreku si3pika Python — SciPy pabote

DopMBbI TEKYLLET0




Cp CamocrositensHas pabora 5. Buzyanuzanus 10 20 10 Otyet mo
TaHHBIX B OnbimoTexe Matplotlib CaMOCTOSITEILHON
pabote
Cp CamocrostenpHas pabora 6. Buzyanu3zanus 10 20 10 Otyet mo
TaHHBIX B OubmmoTteke Plotly CaMOCTOSITEILHON
pabote
Cp CamocrosiTenbHas padboTa ¢ JICKITMOHHBIM 10 16 10
MaTepHUaIoM
ITA [TpomexyTouHas aTTecTanus 10 0,25
Kontpons |3auer 10 3,75 40 Hroroserii Tect
Hroro: 144 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B pamkax w3ydeHHs IUCHMIUIMHBI «[J1yOOKO€ MaIlIMHHOE OOydYeHHe» NPeayCMOTPEHO
UCIIONIb30BaHUE CJEAYIONIMX OO0pa30BaTEIbHBIX TEXHOJOTHA: TEXHOJIOTUS JUCTAHIMOHHOTO
OOy4YeHHS: JICKIMH, TIPAKTUICCKUE 3aHATHS U TECTHI.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

W3yuenne MUCHMIUIMHBI TpeOyeT CHUCTEMaTHYECKOTO W MOCIEIOBATEIBHOTO HAKOIUICHHS
3HaHWM, CJIeJ0BaTENIbHO, IPOITYCKH OTAENbHBIX TEM HE I103BOJIAIOT ITTyOOKO OCBOUTH MPEAMET.

B xo/1e n3y4eHust JIEKIMOHHBIX TEM MOYKHO 3a/1aBaTh IIPEIIOAABATENI0 YTOUHSIOIINE BOIIPOCHI
yepe3 (GopMy OOpaTHON CBSI3U C LENIBIO YSACHEHUS TEOPETHMUYECKUX IIOJO0XKEHUH, pa3pelieHus
CHOPHBIX cHUTyauui. s 3aKperuieHus: MaTepuasia HeoOXOAMMO MPONTH MPOMEXYTOUYHBIH TECT
IIOCJIE JIEKIIUH.

CTyneHT MOXEeT JAOINOJHUTh CIMCOK HCIIOJIb30BAaHHOM JINTEpPAaTypbl COBPEMEHHBIMU
VCTOYHUKAMHU, HE NPEICTABICHHBIMU B CIIMCKE PEKOMEHJIOBAaHHOW JIUTEPATyphl, U B JaJbHEUIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOJTOTOBJICHHbBIE yUeOHbIE MaTepHUasbl MPU HANUCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAJTU(UKALIMOHHBIX PaloT.



7. OneHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Kox xonTposmpyemoit HaumenoBanue
KOMMETEHIIUN (MU ee YACTH) OI[€HOYHOT0 CPeACTBA
10 [K-11 [TpomexyTOYHBIC TECTHI
OT4eTHI M0 CAMOCTOSITENTLHBIM paboTam
Tect

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. CamocrosTenbHas padora

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunosBoii(bie) mpuMep(bl) 3a7aHusI(Hid)

IpakTuueckoe 3aganue 1. bubnaunoreka si3pika Python — pandas
N3y4nTh BO3MOXHOCTH M METOJbI OmOmuorekn pandas python. Mcmonb3yst BO3MOKHOCTH

OubnuoTekn Mpou3BecTH 4TeHue u3 ¢ailna, BbIBOA AaHHbIX B DataFrame, mpoananusmpoBaTh
JAaHHBIC 110 THUITY U HAJIMYHUE TIPOMYCKOB B JIAHHBIX, TPOU3BECTH U3BIICYCHUE CTOJIOIOB U CO3/IaHUE
CIIUCKa U3BJICYEHHBIX CTOJOIIOB, 3aMKMCaTh COJAEPKUMOE CTOJIOIOB B (paii.

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

®opma 0THYETA N0 NPAKTHYECKOMY 3aHATHIO
B otuer JOJIZKHBI OBIThH BKJIFOUEHEI CJICOAYIOIIUEC ITYHKTBI:
® TUTYJBHBIN JIUCT;
® 11e7b paboThI;
® KpaTKHE TEOPETHUYECKHE CBEICHMUS;
® OIIMCAaHHEC XO04a BBIMTOJHCHUS pa60TI)I;
® pe3yJIbTaThl BHITOJHEHHOM padoThI.
TpebdoBanus k opopmiIeHHIO
OTtuéTr OQ)OpMHﬂeTCﬂ HHAUBUAYAJIBHO KaXIbIM CTYACHTOM, BLIIIOJHUBIIUM 3aJaHUA.

Crtpanuiipl 0T4ETa ClIeTyeT IPOHYMEPOBATh (TUTYIBHBIN JINCT HE HyMEPYeTCs, aliee UJIET CTPaHHIIA
2uT.0.).

B otuere m0IKHBI OBITh MMPEACTABJIICHBI 3KPAaHHBIC (I)OpMBI PE3YJIbTATOB BBIIIOJIHCHUA

3aJaHuH.

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

BBIMOJNHAS pabory. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIIOYAIOT OOIIYI0 U CHELHAIBHYIO
IPaMOTHOCTB M3JI0KEHUS, a TAK)KE aKKYPATHOCTh O(OPMIICHHS.

Onucanue padoTsl (pparMeHT Koaa):

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

YKa3aHHBIM THUIIOM JaHHBIX



IpakTuueckoe 3axanue 2. bubnmoreka s3pika Python - scikit-learn
N3yunth BO3MOXKHOCTH M MeToabl Ombmmoreku scikit-learn python. IMoctpouts mepero
NPUHATHS PEIICHHM, UCIIONIB3Ys aaropUTMBbI Kiaaccudukanun oudanorexu scikit-learn.

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

®opma oTyeTa MO NPAKTHYECKOMY 3aHATHIO
B oT4er A0KHBI OBITH BKIIOUEHBI CIEAYIOIINE ITYHKTHI:
® TUTYJbHBIN JIUCT;
® 1[eb paboThI,
® KpaTKHe TEOPETUUYECKHUE CBEJICHMUS,;
® OIMCAaHME X0/1a BBIIIOJIHEHHS PadOTHI;
® pe3yJIbTaThl BHITOJHEHHOM padoThI.
TpebdoBanusi Kk 0(popMIIEeHUIO
Otuér odopmiseTcss HHIMBUAYAIHHO KaXIbIM CTYJACHTOM, BBIMOJHUBIINM 33JaHHUS.
Crpanunps! oT4éTa ciaelyeT NPOHYMEpOBaTh (TUTYJIbHBIHN JIMCT HE HyMepyeTcs, Jajiee UIeT CTpaHHuLa
2UuT.0.).
B otuere no/mKHBI OBITH NpEACTaBIEHBl 3KpaHHbIE (OPMBI PE3YJIbTATOB BBIIOIHEHUS
3a1aHUM.
O0BEM 0TYETa TOIDKEH OBITH ONTUMANIBHBIM /1711 HOHUMaHMsI TOT'0, YTO U KaK cJieNaj CTYACHT,
BBHIMOJIHSASL paboTy. OOsi3aTenbHBIE TPeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 W CIEIHAIBHYIO
IPaMOTHOCTh M3JI0KEHUS, a TAK)KE aKKYPATHOCTh O(OPMIICHHS.

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 X0I€ PCUICHUA PC3YJIbTATOB MOKET UMCTH CJ'ICI[}’IOH.II/II\/'I BUO:

T aritmp =00
"

Woz ol
sy v 22

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



N3yuuth paboTy ¢ paHIOMHBIMH MaCCHBaMH JAaHHBIX C MOMOIIbIO OMONMOTEKH numpy.
PeanuzoBats aqroputm KMeans ¢ ncnonp3oBanreM 6udanorek 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 oT4er 10KHBI OBITh BKIFOYECHBI CIEAYIONUE MTYHKTHI:
® 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 oT4€Ta ClIeIyeT IPOHYMEPOBATh (TUTYJIBHBIN JIUCT HE HYMEpYyeTcs, Aajiee UET CTPaHHIIa
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 pa6orsl (pparMeHT Koja):

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 Bbime
Anaconda (Miniconda), Python 3.7

@®opMa 0THYETA N0 NPAKTUYECKOMY 3aHATHIO

B otuer JOJI’KHBI OBITH BKJIFOYEHEI CICOAYIOUIUEC ITYHKTBI:
® TUTYJIbHBIN JIHCT;
® 11e7b PaboTHI;
® KpaTKHe TEOPETHUECKHUE CBEACHHUS,
® OIIMCAHUC XO0a BBIITOJITHCHUA pa6OTLI;
® pe3yJIbTaThl BHITOJTHEHHON padoThI.

TpebdoBanus k oopMiIeHUIO



Otuér odopmiseTcss HMHIUBUAYAIbHO KaXIbIM CTYJCHTOM, BBIMOJHUBIINM 33JaHMUS.
Crpanuiel 0T4ETA CIIeAyeT MPOHYMEPOBaTh (TUTYJIBHBIN JIUCT HE HyMEpyeTcs, ajiee HIeT CTpaHuIa
2uT.0.).

B ordere nomkHBI OBITH IpEICTaBIEHBI JKpaHHBIE ()OPMBI PE3yIHTATOB BBHITOIHEHUS
3a/laHUN.

O0BEM oTuéTa NOKEH OBITH ONTUMATBHBIM [Tl IOHUMAHUS TOTO, YTO M KaK C/IeNal CTY/ICHT,
BBINOJIHASL paboTy. OOs3aTenbHble TPeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 W CIEIHAIBHYIO
IPaMOTHOCTB M3JIOKEHUS, & TAKXKE aKKypaTHOCTh OPOPMIICHUSL.

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 TEOPETHUYECKHUE CBEICHMUS;
® OMNCAHME XOJia BBIIIOJIHEHUS pabOThI;
® pe3yJIbTaThl BHITOJHEHHOM padoThI.
TpebdoBanus k opopmiIeHHIO
Otuér odopmisieTcs HHIUBUIYaTbHO KaKIbIM CTYJEHTOM, BBIIOJHUBIINM 3aJaHMs.
CrpaHuls! oT4éTa CiieyeT NPOHYMEPOBATh (TUTYIBbHBIHN JIUCT HE HyMepyeTcs, Jajiee UIeT CTpaHula
2uT.0.).
B otuere nOMmKHBI OBITH NpEACTaBIEHBl SKpaHHbIE (OPMBI PE3YJIbTATOB BBIOIHEHUS
3aJaHuH.
O0BEM 0TuETa TOIHKEH OBITH ONTUMANIBHBIM JIJIs1 HOHUMaHMS TOTO, YTO U KaK CJieNaj CTYACHT,
BBIMOJNHSAS pabory. OOsi3aTenbHble TpeOOBaHUS K OTYETY BKIIIOYAIOT OOIIYI0 U CIEHUATIbHYIO
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 I1I)
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
N3yunth Bo3MOXHOCTH OnOimoTekn Matplotlib. Peann3oBarhk Bu3yanusanuio pe3yibTaToB
aHanu3a gaHHeIX DataFrame w3 3amanus 1.

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

CbopMa 0TYETA IO NPAKTHYECCKOMY 3aHATHUIO
B otueT n0mKHBI OBITh BKJTIOUCHBI CJICAYIOIIUC ITYHKTBI:

THUTYJIbHBIN JIUCT;

11eb paboThI;

KpaTKH€ TEOPETHUECKHUE CBEACHMUS,
OIMCaHME X0/1a BBIIOJIHEHUS PadoThI;
Pe3yNbTaThl BHITOJTHEHHONW PadOTHI.

TpedoBanus k opopmiieHHIO
Otuér odopmiseTcss HMHIUBUAYAIbHO KaXIbIM CTYJCHTOM, BBIMOJHUBIIMM 33JaHMUS.
Crtpanuiipl 0T4ETA CIIEAYET MPOHYMEPOBATh (THUTYJIBHBIN JIUCT HE HYMEPYETCs, Jajee UIeT CTPaHUIIa

2HT.0).

B ordere nomKkHBI OBITH MpENCTaBICHbI SKpaHHBIE (OPMBI PE3YyNbTATOB BHIOJHEHUS

3aJJaHuH.

O06BEM 0TUETA JOKEH OBITH ONTUMATIBLHBIM ISl IOHUMAaHUSI TOTO, YTO M KaK C/IeJiaj CTY/ICHT,
BBIMIONHSASL paboTry. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOMIYI0 M CIEIUATBHYIO
TPaMOTHOCTH M3JIOKEHUS, a TAKKE aKKYpPaTHOCTh O(DOPMIICHHUSI.

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()

Kputepun onenkmn:

10 0awIoB - HOJMHOCTHIO BBIITOJHEHO 3ajaHue. [ OaJUIOB - 3aJaHue BBIIOJHEHO Ha 75%. 5
0aJUIOB - 3amaHue BeIMOIHEHO HA 50%. 2 0amioB - 3amaHue BbINONHEHO HA 25%. 0 Oa/wioB - He
BBITIOJTHEHHOE 3aJJaHUE.

7.2.2. _TunoBble TECTOBbI€ MAaTEPHAJIBI
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUl

1. Kaxoii u3 cneayroumx (pakTopoB orpaHU4MBAET NEPCENTPOH?
o A) HeB03MOXHOCTb peliaTh JMHEHHO HEpa3IeIuMbIe 3a1a4H
o B) Bricokas BeuuciuTenbHAas CI0KHOCTD
o C) Huzkas ckopocTb 00yueHUs
o D) OrpaHndeHHOe KOJIMYECTBO BXOJIOB
[TpaBuibHBI OTBET: A
2. Kaxoii u3 crieyromux aaropuTMOB SBJISETCS pacIIMPEHUEM ITepcenTpoHa?
o A) MHOrociaoiHbIi epcenTpoH
B) Jloructuueckas perpeccus
C) MetoJ1 ONTOPHBIX BEKTOPOB
D) K-0mmxainmux cocenen
[TpaBuibHBI OTBET: A
3. Kakoii u3 cnemyromux napaMeTpoB He BIHsIET Ha 00ydeHHe rmepcenTpona’?
o A) Pa3mep oOyuarorieil BRIOOpKU
o B)3Hauenus BecoB
o C) KonmnuecTBO BBIXO/IOB

O O O



o D)

KomnuectBo

[IpaBunbHEI oTBET: C

Kakoli u3 cienyrommx METOJ0B MOXKET YJIY4IIUTh IPOU3BOAUTEILHOCTD IEPCENTPOHA?
o A) YBenuueHne KOJUYECTBA CIIOCB

B) YMensbiienue pazmepa BEIOOPKU

D)

©]
o () HMcnonb3oBaHue TMHEHHOW aKTUBAIMOHHOMN (YHKITUN
@]

VYMeHblIEHHE KOJIMYEeCTBa

[IpaBuibHBIN OTBET: A

[TepcenTpon or u Xor

Kakoli Tun 3aauu penaet nepcenTpoH Jyisd Joruueckoi oneparuu OR?

o A) Jlunelino pa3aenumas

o O

e}

B) Henuneiino paznenumast
C) Knaccudukaius ¢ HECKOJIbKUMH KJIacCaMu
D) Perpeccus

o IlpaBuibHbIi oTBeT: A) JIMHEHHO pa3neaumas
Kaxkoii Beixox nepcentpona i Bxoz10B (0, 0) B 3agaue OR?

o A)O
o B)1
o C)05
o D)-1

o IlpaBunbneiii otBer: A) 0
Kakoii Bbixoa nepcentpona jiig Bxoz10B (1, 1) B 3agaue OR?

o A)O
o B)1
o C)05
o D)-1

o [IlpaBunbHeli oTBeT: B) 1

Kakoii Tun 3a1auu pemiaer nepcenTpoH Juisd Jorudeckoit oneparun XOR?

o A) Jluneitno paznenumas

o B) Henuneitno paznenumast

o C) Knaccuduxanus ¢ HECKOJIBKMMHU KaccaMH

o D) Perpeccus

o IlpaBunbHslii oTBeT: B) Henunelino pasaennmas
Kakoii Berxop nepcentpona juist Bxoa0B (0, 1) B 3agaue XOR?

A0
B) 1
C)0.5
D) -1

o O

O

[paBunbHEI 0TBET: B) 1

BXOJ0OB

BXOI0B

7.3. OuneHo4HbIe CpeacTBAa IJIS NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOEHHS
AUCHHUILJIMHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTALIUHA

Cemectp 10
Ne .
w/n Bonpocs! k 3k3aMeny (3aueTy, 3a4eTy ¢ OLeHKOI)
1 | HonsTusa u onpeaeneHus r1y0OKOro MAITMHHOTO 00Y4YeHHUs




2 | ObnacTe MpUMEHEHHUS U HAIIPABJICHUS Pa3BUTHS TITyOOKOT0 MAallTMHHOTO 00YUYEHUS
3 | OcHOBHBIE aNTOPUTMBI TTTYOOKOT0 MAITHHHOTO 00Yy4eHUs

4 | Tlogxonpl ¥ METO/IbI, IPUMEHsIEMbIE B INTyOOKOM MAallMHHOM 00y4eHUHU

5 | bubanorexu si3pika Python st paboTel ¢ qaHHBIMU

6 | Oynkauu 6ubamorexkn NumPy muist paboThl ¢ JaHHBIMHU

7 | Oyuknun 6ubnuoreku Pandas st paboThl ¢ JaHHBIMU

8 | ®yuknuu 6ubmmoreku Scikit-learn st paboThI ¢ JAHHBIMU

9 | ®ynknuu 6ubauorexu Keras mist paboThl ¢ JaHHBIMHU

10 | ®ynkuun 6ubauorexu PyTorch ans paboTsl ¢ naHHBIME

11 | ®yakuum 6ubnuoreku SciPy miis paboTh ¢ TaHHBIMU

12 | O6paboTka 1 aHAM3 AaHHBIX B OnbaroTexke NumPy

13 | O6paboTka u aHaIM3 TaHHBIX B Onbanorexe Pandas

14 | O6paboTka 1 aHaIU3 JaHHBIX B Oubauoreke Scikit-learn

15 | ObpaboTka u aHanm3 qaHHBIX B OnOimoTeke Keras

16 | Ob6paboTka u ananu3 gaHHbIX B Oubnuotexe PyTorch

17 | O6paboTka n aHAJIM3 JaHHBIX B Onbmmoreke SciPy

18 | bubnuotexu sa3bika Python ans pemenus 3aa4 KOMOBIOTEPHOTO 3pEHUS
19 | [oHATHS MPOU3BOTHBIX U TPATUCHTA

20 | TlonsTHe rpaJeHTHOTO CITyCKa

21 | TloHsiTHe JIOTUCTUYECKON perpeccuu

22 | TloHsiTHE BEKTOPH3AINH JIOTUCTHICCKON perpeccuun

23 | Ontumusanys B riy0OKOM MAalIMHHOM 00y4eHUH

24 | 3amaym onTHMU3AIMH B TITyOOKOM MAaITMHHOM O0YYeHHUU

25 | Metpuku OOII 1 MeTo1pI ONTUMH3AIMH B TITYOOKOM MAaIIMHHOM O0YYeHHH
26 | Heiiponnas nepemgada cTuis

27 | AnropuTMBI ONITUMH3AINHN B TITyOOKOM MAlllMHHOM O0y4YeHHH

28 | IlpumeHeHNe HEHPOHHBIX ceTell B IITyOOKOM MAalllMHHOM O0y4YeHHUH

29 | Yayumenue ray0OKHX HEHPOHHBIX CETeH

30 | Hactpoiika runepnapamMeTpoB I’TyOOKHX HEMPOHHBIX ceTei

31 | Perymsipuzanust u onTuMuU3aIis rryOOKHUX HEHPOHHBIX ceTei

32 | O6HapykeHue U pacrio3HaBaHHe 0OBbEKTOB B INIYOOKOM MAIIMHHOM O0y4eHUH
33 | Kiaccuduxanus o0beKTOB B IITyOOKOM MallIMHHOM 00y4eHHH

34 | Jlokamm3amysi 0ObEKTOB B TITyOOKOM MAITMHHOM O0Y4YEeHUH

35 | OGHapyKeHHe OpUEHTHPA B TITyOOKOM MAITMHHOM 00Y4YE€HUHU

36 | CermenTarusi H300pa)XeHHUs B TITYOOKOM MAalIMHHOM O0yYeHHH

37 | Cuamckas HelpoHHas CeTh

38 | CeprouHble HEWPOHHBIE CETH

39 | 3amaunM KOMIBIOTEPHOTO 3pEHHUS B TITYOOKOM MAITMHHOM 00Y4eHHUH

40 | JletexTHpoBaHUE OOBEKTOB B INTYOOKOM MAIIMHHOM O0YYeHUHU

41 | Knaccudukanus n3o0paxeHuil B riry0OKOM MalllMHHOM O00y4eHUH

42 | OtciexxuBaHHe ABMKYIIUXCS 00BEKTOB BO BPEMEHH B ITYOOKOM MAIIMHHOM O0y4YeHHUHU
43 | PacriozHaBaHMe JII B TITyOOKOM MaIlllMHHOM OOyYEHHUH

44 | Onrtuyeckoe pacro3HaBaHHE CUMBOJIOB B IITyOOKOM MAallIMHHOM OOyYeHHH
45 | I'enepanus nzoOpakeHui B T1y0OKOM MallTMHHOM 00y4eHUHU

46 | Busyanmusanms B TITy0OKOM MAaITMHHOM OO0Y4YeHUH

47 | bubanoreku Bu3yanuszanuu sizpika Python

48 | bubnunorexku Buzyanusauu Matplotlib

49 | bubaunoreku Busyanuszanuu Plotly

50 | ApxuTeKTypa CBEPTOYHBIX HEHPOHHBIX CETEH

51 | TpancdepHoe oOyueHre HEHPOHHBIX ceTel




52 | Tonkas HacTpolKa HEMPOHHBIX CETEH

53 | Ceeprounbie QYHKIIMU JJIs1 BU3YAIBHOTO PACIIO3HABAHUS

54 | Pacno3HaBaHME MEIKO3EPHUCTHIX M300pa’KEHUIN CBEPTOUYHBIMH HEHPOHHBIMH CETIMU

55 | OGHapyxeHHe U KIacCU(PUKAIHS JTUIEBbIX TPU3HAKOB CBEPTOYHBIMH HEHPOHHBIMH CETSIMH

56 | BbluncieHHe CEMAHTUYECKHUX BIIOXKEHUH H300paKeHUH € HCIOJIb30BAHUEM CBEPTOYHBIX
HEHPOHHBIX CETEN

57 | Ucnonbs3oBaHKUE CTPYKTYp UHAEKcAUH JUIsl 3((HEKTUBHOIO IIOMCKA CEMAaHTHUECKUX cocenen
C UCIIOJIb30BAHUEM CBEPTOYHBIX HEMPOHHBIX CETEH

58 | Buneoananus ¢ UCIOJIb30BaHHNEM HEHPOHHBIX CeTel rTyOOKOro MalIMHHOTO O0yUYESHHS

59 | I'mybGokoe 00ydeHHE B OLICHKE ONTHYECKOT0 MOTOKA

60 | IIpumepsl OTCIEKUBAHKS BH3yaTbHBIX OOBEKTOB U OTCJICKUBAHUE HECKOJIBKHX OOBEKTOB B
rTyOOKOM MAaIlllMHHOM O0y4YeHUH

7.3.2. Kputepru ¥ HOPMbI OllEHKH

®opma
NPOBe/IeHUs!
MPOMEKYTOYHOM
aTTecTaluu’

3

Cemectp! Kpurepun u HOpMBI OLIEHKH

10 3auer «3a4TEHOY - peritunroBsii 6amt 40-100

(mo
HaKOIUTEIbHOMY «HE 3a4TEHO» - peliTuHroBsiit 6amn 0-39
pEUTHHTY)

Y Ecnu oucyuniuna peanusyemcs Heckonbko ceMecnpos, mo cemMecmpol yKasbleaomcs. 6 00HOl madnuye no nopsoxy .

2 Vkasvieaemcs popma konmpons (3auem, 3auem ¢ OyeHKol, IK3aMen) u 6 ckobkax popma npoeeoenus (yemuo, NuCbMeHHO, No
HakonumenvHomy petimuney (015 oucyunaun, pearusyemvix ¢ bPC)).

3 Ecnu gpopma xonmpons «3auemy, mo ocmagums moabko CMpoKu ¢ OMMEmKamMu o0 3aueme, eciu Gopma KOHMpOIs — «3a4em C
OYEHKOUY UNU «IK3AMEHY, MO OCIMABUMb MOJILKO CIPOKU C OYEHKAMU.



8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yuedHoe

KoaunuyecTBO B

HAy4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunorexe /
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.— 5BC
«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 MammHHOe 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 3aHATHH,
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 YYEHUUYECKUH - 7 LIT., CTOJI KOMIIBIOTEPHBIN
-12mT., cTon mpenoaaBaTeNbCKUi -1 mIT.,
CTYJIbs -35mT. Jocka
aynuTtopHasi(menonas) - 1 mrT.
JleknmonHas ayautopus 80 mocamouHbix MecT. CTON YUeHHUECKHUI
JBYXMECTHBIN (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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