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1. llesab ocBoeHMSsI JUCUMIITIHHBI

OcBoeHHE CTyAEHTaMHM TEXHOJOTUH TIyOOKOr0 MAIIMHHOTO OOYYeHMS C HCIIOJIb30BaHHE
s3bIKa MporpaMmupoBanus Python

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

Hannas mucnumiuuHa (yueOHBIH Kypce) oTHocutTcss K bioky 1 «luctumnuaer (Mogynn)»
(Yacts, popmupyemast yaacTHUKaMu 00pa30BaTEeIbHBIX OTHOILICHHIA).

JucuuniauHel UM MPakTUKHA, HAa OCBOEGHUU KOTOPBIX Oa3upyeTcsl NaHHas JUCLMILINHA:
«CHUCTEMBI UICKYCCTBEHHOTO UHTEIUIEKTAY.

JIMctMIIuHbl U IPaKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOW JUCIUILIMHBI HEOOXOIUMO KaK
IpeIeCcTBYIONIee: HallMCaHUE BBIITYCKHOM KBaTU(PHUKAIIMOHHON paboThI.

3. Ilnanupyembie pe3yJibTaThl 00y4eHH s

dopMupyemMble U HNuaukaTopsl
KOHTPOJIMpyeMble JOCTHKEHHUS I[lnanupyemble pe3yabTaThl
KOMIIeTeHIIHU KOMIIeTeHI U o0y4eHust

(KOJ 1 HAUMEHOBAHME)

(KOJ 1 HAUMEHOBAHME)

Crniocob6eH pa3pabaThIBaTh
U Q/IalTUPOBAThH
NPUKIIATHOE
MPOrpaMMHOE
obecnieuenue (I1K-3)

3HaeT COBpEeMEHHbBIC
TEXHOJIOTHH Pa3pabOTKH
aJanTalyuy IPUKIATHOTO
MIPOrPaMMHOTO
obOecreyeHus, ux
JIOCTOMHCTBA M HEJIOCTaTKU

(TIK-3.1)

Ymeer pa3pabaThiBath,
aalTUPOBATbL KOMIIOHCHTBI
MPUKJIIATHOTO
IIPOrpaMMHOI0O
obecrieuenus (I1K-3.2)

Brnaneer HaBbIKaMu
pa3paboTKH MPUKIIATHOTO
IPOrPaMMHOTO
obecrniedeHus Ha
COBPEMEHHBIX SI3BIKAX
[IpOrpaMMUPOBAHUS,
METOAaMH aJanTaiun
MPUKJIAJHOTO
IPOrPaMMHOTO
obecnieuenus (I1K-3.3)

3HaTh: 3HaTh OCHOBBI TITyOOKOTO
MAaIIMHHOTO 00yYeHus

YMeThb: pa3pabaTeiBaTh MOJICIH,
peanu3yome aaropuTMbl
IYOOKOTO MAlTMHHOTO O0YYCHHSI

Bnaners: MeTogamu riry060Koro
MalIMHHOTO 00y4YeHus




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

DopMbI TEKYLIET0

Bun . KOHTPOJISI
Monyas . HaumeHnoBaHue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| baaasr | UHTEpakTHB, 4. (HamMeHoBaHMe
(pasznen) (y4eOHoii paboThI)
padoThbI OLICHOYHOI'0
cpeacTBa)
Mognyns 1. |Jlekuus Tema 1. BBenenue B riry0okoe MalimHHOE 8 2 CobecenoBanue
OcHOBBI oOyueHwue.
r1yOOKOTO
MaIlIMHHOTO
00y4deHus
IIp [TpakTuyeckoe 3ananue 1. bubnuoreka s3pika 8 6 Oruer o
Python - pandas [paKTHYECKON pabore
Jlexmusg Tema 2. bubnuotexu amst paboThl ¢ JaHHBIMU 8 4 CobecenoBanue
IIp [TpakTuyeckoe 3ananue 2. bubnuoreka s3bika 8 8 Otuer 1o
Python - scikit-learn MpaKTUYECKON paboTe
Jleknusa Tema 3. 'my6okoe MariMHHOE 00yUYeHHE U 8 8 CobecenoBanue
riryOOKHe HEHPOHHBIE CEeTH
IIp ITpakTnyeckoe 3ananue 3. Pabora c 8 4 Oruer no
rITyOOKUMH HEHPOHHBIMH CETSIMU TIPU [paKTHYECKOM pabore
oMoy oubauoreku s3pika Python — numpy.
Jlexuus Tema 4. CBepTOUHBIEC HEHPOHHBIE CETH 8 8 CobecenoBanue




DopMbI TEKYLIET0

Bun . KOHTPOJISI
Monyas . HaumeHnoBaHue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| baaasr | UHTEpakTHB, 4. (HamMeHoBaHMe
(pa3nea) (y4eOHoi1 padoThI)
padoThI OLICHOYHOI0
Cpe/CTBa)
Ip [Tpaktuueckoe 3amanue 4. Pabora co 8 4 Oruer 1o
CBEPTOYHBIMU HEHPOHHBIMU CETSIMU NPU MpaKTHYECKON paboTte
nomorty oubnuoreku s3pika Python — SciPy
Monayns 2. Jleknusa Tema 5. CBeprounbie GyHKIUU TS 8 8 Co0OecenoBanue
DpeiiMBOPKHU BHU3yaJIbHOI'O PaCIIO3HABAHUSA
12§
BU3YyaIu3alu
1 TAaHHBIX
Ip [IpakTnueckoe 3ananue 5. Buzyanuzauus 8 6 Oruer o
TaHHBIX B Oubnuotexe Matplotlib MPaKTHYECKOH padoTte
Jlexmms Tema 6. ®peltMBOpKH 17151 pa3pabOTKU 8 4 CobecenoBanue
ri1yOOKMX HEMPOHHBIX ceTei
Ip [IpakTnueckoe 3ananue 6. Buzyanuzauus 8 6 Oruer o
JIaHHBIX B Oubmmoteke Plotly MPaKTHYECKOH padoTte
Cp CamocrosiTenbHast paboTa C JICKITMOHHBIM
MaTepHaIoM
ITA [IpomexyTouHas aTTecTanus 8 75,75 3auer
Hroro: 144




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B pamkax wusydenus gucturuinHbl «[myOokoe MammHHOE OO0ydYeHHE» MPeayCMOTPEHO
UCTIONB30BAaHUE CIEAYIONIMX OO0pa30BaTEIbHBIX TEXHOJOTHA: TEXHOJOTUS JAUCTAHIMOHHOTO
06yquH$[: JICKOWH, IMIPAKTUYCCKUEC 3aHATHUA U TCCTHI.

6. MeToan4yeckue yKasaHHs 110 OCBOCHHUIO 1M CUMILIHHBI

W3yueHne IUCHMIUIMHBI TpeOyeT CHCTEMAaTHYeCKOro U IOCIIeA0BAaTENbHOIO HAaKOIICHHUS
3HaHHﬁ, CJICO0OBATCIIbHO, MPOITYCKH OTACIBbHBIX TEM HE IMO3BOJIAIOT FJ'Iy6OKO OCBOUTE MPCIAMCET.

B Xxone wu3yuyeHMs JIEKIMOHHBIX TEM MOXHO 3aJaBaTh IPENOJABATENI0 YTOUHSIOLINE
BONPOCHl 4epe3 ¢opMy OOpaTHOM CBSI3U C LENbIO YSCHEHHS] TEOPETHYECKHX IOJIOXKEHHH,
paspelieHusi CHOpPHBIX cuTyanuid. [lisg  3akperuieHHss Marepuana HeoOXOAMMO TMPOWUTH
MIPOMEXKYTOUHBIHM TECT MOCE JIEKINH.

CTyZeHT MOXET [ONOJHUTh CIIHUCOK HCIOJIb30BAaHHOW JIMTEpaTyphl COBPEMEHHBIMHU
HCTOYHHUKAMH, HC MPEACTABIICHHBIMH B CIIMCKE peKOMeHHOBaHHOﬁ JIUTEPATYPhI, U B )IﬁJ'IBHGﬁIHGM
UCIOJIb30BaTh COOCTBEHHBIEC MOATOTOBIICHHBIC yueOHbIE MaTepUaibl MPU HAHCAHUU KypCOBBIX M
BBIITYCKHBIX KBATH(PUKAIIMOHHBIX PaloT.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp Koa koHTpoMpyemMoii KoMnieTeHIHT HaumenoBanue
(MIM ee 4ACTH) OLIEHOYHOI'0 CpeICTBA
8 [1K-3 [IpomexxyTouHbIE TECTHI
OT4eThl O NPaKTUYECKUM paboTam
Tect

7.2. TunoBbIe 3aIaHUsI MM HHbIE MATEPHAJIbI, HEOOXO0IMMBIE JIJIsl TEKYIIEero KOHTPOJIA

7.2.1. IIpakTHyeckoe 3aHATHE

(HaumeHoBaHUue OYEeHOUHO20 Cpedcmea)

Tunosoii(bie) npuMep(bl) 3agaHusA(1ii)

IpakTuyeckoe 3aganue 1. bubnuoreka s3pika Python — pandas

N3yunth BO3MOXKHOCTH M MeTOAbl OnOmmoreku pandas python. Mcmonbs3ysi BO3MOKHOCTU
OubIMoTeKNM TMPOM3BECTH uTeHHMe W3 (paiina, BbIBOJ AaHHBIX B DataFrame, mpoaHann3upoBatb
JaHHBIE 110 TUITy U HaJU4Ke MPOIYCKOB B JIAHHBIX, IPOU3BECTU M3BJICUCHUE CTOJIOIOB U CO3/IaHUE
CTHICKA U3BJICUCHHBIX CTOJIOIIOB, 3aMTUCATh COACPKUMOE CTOIOIOB B (haii.

Hcnoanzyemoe IO (cBOOOIHO pacTipOCTpaHIEMOE):
IDE PyCharm Community Edition, Python 3.8 u BbImIIE
Anaconda (Miniconda), Python 3.7

dopma oTUYETA N0 NPAKTHYECKOMY 3aHITHIO

B oT4eT 10/KHBI OBITh BKITIOUYEHBI CICTYIOIIHE MTYHKTHI:
®  TUTYJIbHBIN JIUCT;

1eJTb paboTHI;

KpaTKHUC TCOPETUUCCKUE CBECACHUS,

OIMMCAHUE X0 BHIIOJIHEHHS PabOTHI;

PE3yJIbTAThI BBITIOJIHEHHON PaOOTHI.

TpebdoBanus k opopmiieHHIO

Otuér odopmisieTcs HMHIUBUAYAIbHO KaXKIbIM CTYJEHTOM, BBINIOJHUBIIMM 3aJaHMUS.
Crpanuupl oT4é€ra cCieqyeT NpPOHYMEpoBaTh (THTYJBbHBIA JIMCT HE HYyMeEpyeTcs, Aalee HIET
CTpaHWIia 2 ¥ T.1.).

B oTuere nOMKHBI OBITH TpENCTaBICHBI SKpaHHbIE (DOPMBI pPE3yJIbTATOB BBIMOJIHEHUS
3aJaHuH.

OO0BéM oTuéra AOKEH OBITh ONTUMAIBHBIM JUIS TOHMMAaHHUS TOTrO, YTO M Kak clenal
CTYICHT, BBINONHAA pabory. OOs3arenbHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOLIyI0 U
CIELMAIbHYIO TPAMOTHOCTh U3JI0KEHUS, a TAK)Ke aKKyPaTHOCTh O(hOpMIICHUS!.

Onucanue padoTsl ((pparMeHT Koaa):

df.columns.tolist()- U3BICUCHHE CITHCKA CTOJIOIOB

df.dtypes.value counts() - pactipeesieHre TUTIOB JTaHHBIX

df.select dtypes(include = ['float64', 'int64']) - BeIOOp moamHOXkecTBa DataFrame c
YKa3aHHBIM THITOM JaHHBIX



IIpakTuyeckoe 3aganue 2. bubianoreka s3bika Python - scikit-learn
M3yunth Bo3MOXXKHOCTH U MeToabl Oubimoreku scikit-learn python. Iloctpouts mepero
MPUHATHS PEIICHUH, UCTIONb3Ysl allTOPUTMBI Kilaccudukanuu 0ubnnorexu scikit-learn.

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

®opma oTYeTa 110 NPAKTHYECKOMY 3aHATHIO

B ot4er A0KHBI OBITH BKIIFOYEHBI CIIETYIOIIUE TyHKTHI:
® TUTYJIbHBIN JIUCT;

11eJIb paboTHI;

KpaTKUE TEOPETUUYECKUE CBEICHMUS,

OIKCaHMe XO/a BBINOJIHEHHS padoThI;

PE3yJIbTATHI BBITIOJIHEHHON paOOTHI.

TpeGoBanus k oopMiIeHUIO

Otuétr odopmisieTcs HMHIUBUAYaTbHO KaXKIbIM CTYJCHTOM, BBITIOJHUBIINM 3aJaHUS.
Crpanunel oT4éTa ClIeyeT NPOHYMEpPOBaTh (TUTYJBHBIM JIMCT HE HyMepyeTcs, Jajnee HJEeT
cTpaHuIa 2 u T.1.).

B ordere mOMKHBI OBITh TPENCTABIICHBI JKpPaHHBIE (OPMBI PE3yJIbTATOB BBIMIOJHCHUS
3aJaHUH.

O0BéM oTué€Ta JOMKEH OBITh ONTHMAJILHBIM IS IMOHHMAHHS TOTO, YTO M KakK CJelal
CTYJIEHT, BBINONHAS pabory. OOs3arenpHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOy U
CIEIHAIHYIO TPAMOTHOCTD M3JIOKEHHUS, a TAK)XKE aKKypaTHOCTh OOPMIICHUS.

Onucanue padoTsl (pparMeHT KoAa):

X =[[0, 0], [1, 1]]
Y =10, 1]
clf = tree.DecisionTreeClassifier()
clf = clf.fit(X, Y)
Busyanuszanus 1oixy4eHHbIX B XO/I€ PELICHUS PE3YyJIbTaTOB MOXKET UMETh CJICIYIOIIUN BUL:

5 atribut <= 8.5
entropy = 2,322
samples = 40
value = [8, 8, 8, 8, 8]
class = C1
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IIpakTuyeckoe 3aganme 3. PaGora ¢ rayOOKMMHU HEHPOHHBIMH CETSMH TIPU TOMOIIU
oubmmoTexu s3pika Python — numpy.

M3yunts paboTy ¢ paHIOMHBIMH MAacCHBaMH JAHHBIX C MOMOIIbI0 OMONHMOTEKH numpy.
PeanuzoBarts anroputm KMeans ¢ ucnonszoBanuem 0ubiarorek numpy u scikit-learn.

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

®opma oTYeTa 110 NPAKTHYECKOMY 3aHATHIO

B ot4er A0KHBI OBITH BKIIFOYEHBI CIIETYIOIIUE TyHKTHI:
® TUTYJIbHBIN JIUCT;

11eJIb paboTHI;

KpaTKUE TEOPETUUYECKUE CBEICHMUS,

OIKCaHMe XO/a BBINOJIHEHHS padoThI;

PE3yJIbTATHI BBITIOJIHEHHON paOOTHI.

TpeboBanus k ogopmiieHHIO

OT1uér odopMiseTcs HHIAUBUAYATbHO KaXIbIM CTYJIECHTOM, BBINOJHUBIIUM 3aJaHUS.
Crpanunel oT4éTa ClIeyeT NPOHYMEpPOBaTh (TUTYJBHBIM JIMCT HE HyMepyeTcs, Jajnee HJEeT
CTpaHHMIa 2 ¥ T.1.).

B ordere mOMKHBI OBITh TPENCTABIICHBI JKpPaHHBIE (OPMBI PE3yJIbTATOB BBIMIOJHCHUS
3aJaHUH.

O0BéM oTué€Ta JOMKEH OBITh ONTHMAJILHBIM IS IMOHHMAHHS TOTO, YTO M KakK CJelal
CTYJICHT, BBINMONHASA pabory. OOs3aTelbHBIC TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 W
CHEIUATbHYI0 TPAMOTHOCTh M3JI05KE€HHUS, a TAK)KE aKKypPaTHOCTh 0()OPMIICHHUS.

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_

IIpakTnyeckoe 3aganue 4. Pabora co cBEpTOUHBIMM HEHPOHHBIMU CETSMHU MPU MOMOILU
oubnnoTexu s3bika Python — SciPy
W3yunTh 1 peaan3oBaTh alrOPUTMBI KJacTepu3anuu oudnuoreku SciPy

Hcnoanzyemoe IO (cBOOOIHO pacTipOCTpaHIEMOE):
IDE PyCharm Community Edition, Python 3.8 u BbImIIE
Anaconda (Miniconda), Python 3.7

@®opMa oTYeTA N0 MPAKTHYECKOMY 3aAHATHIO

B oT4er H0KHBI OBITh BKITFOYCHBI CIICTYFOIINE ITyHKTHI:
® TUTYIBHBIH JUCT;

1eIb paboTHI;

KpaTKHUC TCOPECTUUCCKUE CBECACHU,

OIMCaHKE XO1a BHIOJIHEHHS PabOTHI,

pe3yNbTaThl BEINOTHEHHON PaOOTHI.



TpeGoBanus k 0(popmMJIEHUIO

Otuér odopmisieTcs HHIUBUIAYATbHO KaKIBIM CTYJCHTOM, BBITIOJHUBIINM 3aJaHUS.
Crtpanunel oT4é€Ta ClIEIyeT NPOHYMEPOBATh (TUTYJBHBIA JIHNCT HE HyMEpyeTcs, najnee HJIeT
CTpaHuIa 2 ¥ T.1.).

B otuere nomkHBI OBITH TPEACTABICHBI JKpaHHBICE (OPMBI PE3YJIbTATOB BBIMOTHEHUS
3aJaHUH.

O0BEM oTuéTa HOJDKEH OBITH ONTUMANBHBEIM JJIA ITOHHMMAHHUS TOTO, YTO M KaK Clelall
CTYICHT, BBINONHAA pabory. OOs3arenbHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIyI0 U
CHEIUATBHYIO TPAMOTHOCTh M3JI0’KEHHUS, a TAK)KE aKKypPaTHOCTh 0()OPMIICHHUS.

Onucanne padorsl (pparMeHT Koaa):

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

counts = np.bincount(label)

counts

IIpakTuueckoe 3aaanue 5. Busyanuzamnus 1aHHbIx B Onbnmnotexe Matplotlib
N3yunth Bo3MoxHOCTH Ombmmotexku Matplotlib. PeanuzoBars BU3yanu3anuio pe3yabTaToB
KJIACTEpHU3allMM MacCHBa JAHHBIX B 3aJaHUAX 3 U 4

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

®opma oTYeTa 10 NPAKTHYECKOMY 3aHATHIO

B oT4er A0KHBI OBITH BKIIIOYEHBI CIIETYIOIIUE TyHKTHI:
®  TUTYJIBHBIH JIUCT;

11eJIb PaboTHI;

KpaTKUE TEOPETUUECKUE CBEICHMUS,

OIMCaHMe XO/a BBINOJIHEHHS padoThI;

Pe3yJIbTAThI BBITIOJIHEHHON paOOTHI.

TpeboBanus k ogopmiieHHIO

OT1uér odopMiseTcs HHIAUBUAYATbHO KaXIbIM CTYJIECHTOM, BBINOJHUBIIUM 3aJaHUS.
Crpanunpl oT4yéTa ClIeyeT NPOHYMEpPOBaTh (TUTYJBHBIM JIMCT HE HyMepyeTcs, Jajnee HJET
CTpaHHMIa 2 ¥ T.1.).

B ordere mOMKHBI OBITH TPENCTABICHBI JKpPaHHBIE (OPMBI PE3yJIbTATOB BBIMIOJHCHUS
3aJaHUH.

O0BéM oTué€Ta JOMKEH OBITh ONTHMAJILHBIM IS IMOHHMAHHS TOTO, YTO M KakK CJelall
CTYJICHT, BBINMONHASA pabory. OOs3aTenbHBIC TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 W
CHEIUATbHYI0 TPAMOTHOCTh M3JI05KE€HHUS, a TAK)KE aKKypPaTHOCTh 0()OPMIICHHUS.

Onucanue padoTsl (pparMeHT KoAa):

w0 = fileNorm[label == 0]
w1 = 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 III")
plt.plot(centroid[:, 0], centroid[:, 1], 'ko', label='centroids')
plt.axis(‘equal')

plt.legend(shadow=True)

plt.show()
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IpakTnyeckoe 3axanue 6. Busyanuzanus nanusix B 0nodimnorexe Plotly
N3yunts Bo3MoxkHoCcTH OnbnuoTexku Matplotlib. PeanuzoBats Buzyanusanuio pe3yabTaToB
aHanu3a gqaHHeix DataFrame u3 3aganus 1.

Hcnoanzyemoe IO (cBOOOIHO pacTipOCTpaHIEMOE):
IDE PyCharm Community Edition, Python 3.8 u BbImIIE
Anaconda (Miniconda), Python 3.7

@®opMa oTYeTA N0 MPAKTHYECKOMY 3aAHATHIO

B oTueT 10/KHBI OBITH BKJIFOUEHBI CIEAYIONINE MyHKTHI:
® TUTYJIbHBIN JIUCT;

1eNb paboThI;

KpaTKUE TEOPETUUECKUE CBEACHHUS,

OTIMICAaHWE XOJIa BBITTOJIHEHUSI PAOOTEHI;

pe3yNbTaThl BHIIOJTHEHHON PaOOTHI.

TpeGoBanus k oopMiIeHUIO

Otuér odopmisieTcs HHIUBUAYAIbHO KaXKIbIM CTYJEHTOM, BBIIIOJHUBIINM 3aJaHMUS.
Crpanuupl oT4€ra cCleqyeT NpPOHYMEpoBaTh (THTYJIBHBIA JIMCT HE HyMeEpyeTcs, Aalee HJIET
cTpaHuIa 2 u T.1.).

B oTuere nOMKHBI OBITH TpENCTaBICHBI SKpaHHbIE (DOPMBI pPE3yJIbTATOB BBIMOJIHEHUS
3aJaHuH.

OO0BéM oTuéra AOKEH OBITh ONTUMAIBHBIM JUIS TOHMMAaHHUS TOTrO, YTO M Kak clenal
CTYJIEHT, BBINONHAS padory. OOs3arenpHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIyI0 U
CHELHANbHYIO TPAMOTHOCTD U3JI0KEHHUs, a TAKXKe aKKypPaTHOCTh 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()
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TeMbl nMCbMEHHBIX PadoT
B nanHOM Kypce BBITIOJHEHHE HE MPEeyCMOTPEHO YUEOHBIM TUIaHOM

7.3. OneHo4YHble CpeACTBA JJs1 MPOMEXKYTOYHOM aTTeCTAMM MO HUTOraM OCBOEHMS

JTUCIHUILINHLI

7.3.1. Bonpochl K IPOMeKYTOUYHOI aTTeCTALMU

Cemectp 8

Ne .
w/n Bomnpocel Kk 3k3aMeny (3a4eTy, 324€eTy ¢ OLEHKOI)

1 | [ToHsaTHs M OoNpeeIICHUs TITyOOKOTO MAIIMHHOTO O0yYeHUS

2 | OOnacTh NPUMEHEHHUS U HAPaBICHUS Pa3BUTHS TTyOOKOT0 MAIIMHHOTO O0yUYeHUs

3 | OcHOBHBIE QITOPUTMBI INTYOOKOTO MAIIMHHOTO O0YUYEHHS

4 | IMoaxomapl ¥ METOIbI, MPUMEHSIEMbIE B TITyOOKOM MAITMHHOM O0YYCHHUU

5 | bubmmoreku s3p1ka Python st paboThl ¢ JaHHBIMEU

6 | ®@yskuuu 6ubanorek NumPy st paboThl ¢ JAHHBIMHU

7 | ®yukiuun 6ubanorexu Pandas muist paboThl ¢ JAaHHBIMH

8 | ®yukumm 6ubnmoreku Scikit-learn my1st pabOTHI ¢ TAHHBIMHU

9 | ®Oyskiuu 6ubnuoreku Keras st paboThl ¢ JAHHBIMU

10 | ®dyuknun 6ubnamoreku PyTorch miis paboThl ¢ TaHHBIMU

11 | ®yskuuu 6ubnuoreku SciPy mis paboThl ¢ JaHHBIMU

12 | O6paboTka 1 aHaNIK3 JaHHBIX B OubnuoTexke NumPy

13 | O6paboTka u aHayIU3 JaHHBIX B OnbanoTtexe Pandas

14 | O6paboTka 1 aHaNK3 JaHHBIX B OubmuoTeke Scikit-learn




Bomnpocsl Kk 3k3ameny (3a4eTy, 32a4eTy ¢ OLEHKOM)

n/n

15 | OOpaboTka u aHaIM3 JaHHBIX B OnOimoreke Keras

16 | Ob6paboTka u aHayM3 JaHHBIX B OnbmmoTeke PyTorch

17 | O6paboTka 1 aHAIN3 TAaHHBIX B OnOmoTeke SciPy

18 | bubnuoteku sizbika Python st pemienus 3a1a4 KOMIBIOTEPHOTO 3pEHUs

19 | TloHATHS NPOU3BOJHBIX U I'PAIUEHTA

20 | IlonsiThe rpaAM€HTHOrO CIycKa

21 | IloHdaTHe JIOTUCTUYECKON Perpeccuun

22 | TloHsiTHe BEKTOPHU3AIIMU JJOTUCTUYECKON Perpeccuu

23 | OnTumuzaius B T1y00KOM MAaITMHHOM 00Y4YeHUHU

24 | 3ajauM ONTUMH3ALMH B IITyOOKOM MalIMHHOM O00yuY€HUU

25 | Metpuku OOII 1 METOIpI ONTHUMHU3AIMH B TTYOOKOM MAIIMHHOM O0yYeHUH

26 | HeiipoHHas nepegaya CTUIS

27 | AnroputMbl ONTUMH3AIMU B TITYOOKOM MAITMHHOM OOY4EHUH

28 | IlpumeHeHre HEHPOHHBIX ceTel B IITyOOKOM MalTMHHOM OOyYCHHUH

29 | Yay4menue riryOOKHX HEWPOHHBIX CETEH

30 | Hactpoiika runepmapaMeTpoB ITyOOKHX HEUPOHHBIX CETe

31 | Peryasipusauusi 1 ONTUMU3ALMS ITYOOKMX HEHPOHHBIX ceTel

32 | OOHapyXeHHE M paclio3HaBaHUE OOBEKTOB B I’TyOOKOM MAallTMHHOM OOYYCHHH

33 | Knaccudukamus o0beKTOB B IITyOOKOM MallTMHHOM OOYYECHHH

34 | Jlokanu3amus 00BEKTOB B TITYOOKOM MAITMHHOM OOYYEHHUH

35 | O6HapyskeHHue OpUEHTHPA B TTyOOKOM MaITMHHOM O0yYEeHUHU

36 | Cermentauus u300pakeHus B TIIy0OKOM MAaITMHHOM 00y4Y€HUU

37 | Cuamckasi HeMpoHHas CETh

38 | CBepTovHBIE HEHPOHHBIE CETH

39 | 3amaun KOMIBIOTEPHOTO 3pEHUs B TITyOOKOM MAaITUHHOM 00YYEeHUHU

40 | HderekTrpoBaHHe 0OBEKTOB B INIYOOKOM MAIIMHHOM O0YYEHHH

41 | Knaccudukarms n3o0pakeHui B ITyOOKOM MAaIlIMHHOM O0YYEeHUHU

42 | OrcnexuBaHue ABMXKYIIMXCS 00BEKTOB BO BpEMEHH B IITyOOKOM MAaIIMHHOM O00yYeHUHU

43 | Pacno3HaBaHue JIMIl B INTyOOKOM MalIMHHOM O0YYeHHH

44 | OnTudecKkoe paclo3HaBaHWE CUMBOJIOB B TITyOOKOM MAalTHHHOM OOYYEeHUU

45 | TI'enepanus n300pakeHUH B TJTyOOKOM MAaIlIMHHOM O0YYEHUH

46 | Busyanu3zaius B TITyOOKOM MAIIMHHOM OOYYCHHH

47 | bubnuorekun BU3yanusanu# si3bika Python

48 | bubamnorexu Busyanuzauuu Matplotlib

49 | bubamnoreku Buzyanuzaiuu Plotly

50 | ApxuTekTypa CBEpTOUYHBIX HEHPOHHBIX CETEH

51 | Tpaucdeproe oOyueHrne HEHPOHHBIX ceTeH

52 | Tonkast HaCTpOilka HEHPOHHBIX CETEH

53 | Cseprounble (QYHKINH U BU3YAJTbHOTO PACIIO3HABAHUS

54 | Pacno3HaBaH#e MEIKO3EPHHUCTHIX M300paKEHHUI CBEPTOUYHBIMU HEHPOHHBIMU CETSIMU

55 | ObHapyskeHue 1 Kiaccu(uKalys JUIEBbIX MPU3HAKOB CBEPTOYHBIMU HEHPOHHBIMU CETSIMU

56 | BoluncieHue CeMaHTHUECKUX BIIOKEHHH HM300paKeHUH C HMCIOJIIb30BAaHHMEM CBEPTOYHBIX
HEUPOHHBIX CETeH

57 | Wcnonp3oBaHUE CTPYKTYpP HHICKCAUU I 3((HEKTUBHOTO MTOMCKA CEMaHTUIECKUX cocenei
C HCIIOJIb30BAHUEM CBEPTOUYHBIX HEMPOHHBIX ceTeil

58 | Buaeoananus ¢ HCIOIB30BaHUEM HEHMPOHHBIX CETEH MIyOOKOro MAaIIMHHOTO 00yUYeHHS

59 | I'nyGokoe oOyueHre B OIIEHKE ONTHYECKOTr0 MOTOKa

60 | [Ipumepsl OTCIEKUBAHUS BU3YaJTbHBIX OOBEKTOB M OTCIIC)KUBAHHE HECKOJBKUX OOBEKTOB B

rI1yOOKOM MAIIMHHOM O0YYeHHH




7.3.2. Kputepyu ¥ HOPMbI OLIEHKH

dopma
NpPOBeIeHUs!
Cemectp . Kpurepun 1 HOpMBbI OLIEHKH
MPOMEKYTOYHOM
aTTrecTanuu

CobecenoBanue OTMeTKa «3a4TE€HO» CTABUTCS CTYJCHTY, KOTOPBIH HE
NPOJIEMOHCTPUPOBAJ 3HAHUE MaTepHala, OpPUEHTUPYETCS B
U3y4eHHOM MaTepHae.
OTMeTKa «HE 3a4TEHO» CTaBUTCS CTYJCHTY, KOTOPBIH HE
HPOAEMOHCTPHPOBAJ 3HAHUE MaTepHalia

Otuer no | OTMeTKa  «3aYT€HO»  CTAaBUTCA  CTYAEHTY,  KOTOPBII

MIPaKTHYECKOMY MIPOJEMOHCTPUPOBAIl PE3YJIbTAThl BBIMOJHEHUS MPaKTHYECKON

3aJIJaHUI0 paboThl, COOTBETCTBYIOIIME IIOCTABJICHHBIM 3ajJadyaM, U
MPEIOCTaBUI OTYET, OQGOPMIIEHHBI JOKHBIM 00pazoM U
COJIEprKalINil KpaTKOe ONHUCAHUE TIOTYUYEHHBIX PE3yIbTaTOB
OTMeTKa «He 3a4T€HO» CTaBUTCS CTYJIEHTY, KOTOPBIN He
IPOJAEMOHCTPUPOBAJT PE3YJIbTAThl BBIMOIHEHUS TPAKTUUYECKON
paloThl WM HE MPEICTaBUII 10 HeW OTYET WK
IIPEJICTaBJICHHBIN OTYET HE COOTBETCTBYET TPEOOBAHUAM I10
0(hOPMIICHHIO.

3auer «3a4TE€HO» - CTYJEHT IOJIyYHUJI OTMETKY «3auTE€HO» IO BCEM

MpPaKTUYECKUM 3aJaHUsIM W [POJEMOHCTPUPOBAN 3HAHHE
npeaMeTa

«HE 3a4YTCHO» - CTYACHT HC IIOJTYYHJI OTMCTKY «3a4TCHO» II0
BCCM IIPAKTHYCCKHUM 3aJIlaHHUAM




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

HAYYHOI
Ne nocooue, y4ye0HoO-
ABTOpBI, COCTABUTEJIHN 3ar;iiaBue (3aroJjioBoK) Tox u3nanus onbauorTexe /
n/n MeTOoANYEeCKoe mocoomne,
HaumenoBanue
NPAKTHKYM, Ap.) 3EC
1 Paxurckuii A A. MeTo1bI MATUHHOTO 00YyYEeHUS y4e0HO-METOINYECKOE 2018 Pexxum noctyna:
[DnexTpoHHBIH pecypc] nocooue http://www.iprbo
okshop.ru/90591.
html.— 9BC
«IPRbooks»
8.2. lonostHHUTEILHAS JIUTEPATyPa
KosaunyecTBO B
Tun (yueOHuk, yuedHoe OJITAECTBO
HAYYHO¥
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIN 3ar;iiaBue (3aroJioBoK) I'ox u3nanus ondauorTeke /
n/n MeTOoaAuYEecKoe mocoomne,
HaumenoBanue
NPAaKTHKYM, Ap.) 3EC
2 | JlorynoB A. B. Pamxka C. Python u mammHHOE 00yUeHue: KpaitHe y4yeOHoe rmocodue 2017 Pexxum nmoctyma:

HE00X0IMMO€e 0cOOUe 1O HOBEHIICH
MpeCKa3aTeIbHON aHAITUTHUKE,
o0s3aTenpHOE 17151 O0Jiee rITyOOKOro
IMOHUMAaHHS METOJI0JIOTHH MAITHHHOIO
00yueHus

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




8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX
cucTreM

SpringerLink https:/link.springer.com/

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanvenoganue IO PexkBHU3UTHI norOB?pa
n/n (nata, HoMep, CPOK AeHCTBHS)
1 | IDE PyCharm Community Edition, Python | CBoGoxHO pacmpoctpansemoe I10
3.8 u BhILLIE
2 | Anaconda (Miniconda), Python 3.7 CBoboaHo pacnpoctpansiemoe 110
3 | MATLAB&Simulink Horoop  652/2014 or  07.07.2014
OeCCPOYHBIN

8.5. Onucanne MarepuaJbHO-TEXHHYECKOIl 0a3bl, HEOOXOAMMON Il OCYLIeCTBJICHHSA
00pa30BaTeIbHOI0 NMPOLECcca MO0 JUCHHUIVINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /151 IPOBeIeHUs!
. IlepeyeHb OCHOBHOTO 000pPY/A0BaAHUSA
n/n | NpPakTHYeCKHUX U JIaDOPATOPHBIX 3aHATHI,
MOMeIEeHUM JJIs1 CAMOCTOATEIbHOM
paboThl o0ydyaouuxcsi (HoMep ayaAuTOPUN)
KomneroTepHsli Kinace Komnetorep (Monutop 197, cucremusiii
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mrT, crox
1 YYEHUYECKU I - 7 IT., CTON
KOMITbIOTEPHBIN -12mwr., CTOII
MPENnoJaBaTeNbCKUil -1 IT., CTybs -351T.
Jocka aynuropHasi(menosasi) - 1 mr.
JleknmonHas ayiuropus 80 mocanounbix Mect. CTON yYeHUUYECKUI
JBYXMECTHBIN (MOHOOIIOK) — 41 1mIT., JOCKa
2 aynuTopHas 3-X CeKIMOHHas (MeyioBas)-1
HIT., CTOJ IpenojaBaTeabCKuid -1 1.,
CTyJI-2 WIT., IPOEKTOp Acer
[Tomemienne st camocTosiTeNbHOM padoThl | CTON ydyeHW4ecKuil-26 mr., cTya-26 mir.,
3 | ctynmeHToB KOMITBIOTEP C BBIXOJIOM B CE€Th MHTEPHET-

16 1.



https://link.springer.com/
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