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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

CBEPTOYHBIMU HEMPOHHBIMU CETSIMU IIPU
oMoy 0ubnmotexu si3pika Python — SciPy

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 9 1 2 IIpomexyTOUHBIN TECT
OcHOBBI obOyuenue. bubnmmoreku nist paboThI ¢
rITyOOKOTO JIAHHBIMUA
MaIlIMHHOTO
00y4deHus
IIp [TpakTuyeckoe 3ananue 1. bubnuoreka s3pika 9 1 8 Oruer o
Python - pandas [paKTHYECKON pabore
IIp [TpakTuyeckoe 3ananue 2. bubnuoreka s3bika 9 1 9 Otuer 1o
Python - scikit-learn MpaKTUYECKON paboTe
Jlexums Tema 2. 'my6okoe MaliMHHOE 00yUYeHHE U 9 1 2 [IpomexxyToUHBIN TECT
riryOOKHe HEHPOHHBIE CEeTH
IIp ITpakTnyeckoe 3ananue 3. Pabora c 9 2 9 Oruer no
rITyOOKUMH HEHPOHHBIMH CETSIMU TIPU [paKTHYECKOM pabore
oMoy oubauoreku s3pika Python — numpy.
Jlexums Tema 3. CBepTOUYHBIEC HEHPOHHBIE CETH 9 1 2 [IpomexxyTO4HBIN TECT
IIp [TpakTnueckoe 3ananue 4. Pabota co 9 2 9 Otuet no

MpakTH4ecKoil padbote




DopMbI TEKYLIET0

Cxema pacuyera UTOroBOro HaJjLIa
Cymma 6asuioB 1o BceM y4eOHBIM MEPOIPUSTHIM, IPEAYCMOTPEHHBIM B KypCe.

Bun . KOHTPOJISI
Monyas . HaumeHnoBaHue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| baaasr | UHTEpakTHB, 4. (HamMeHoBaHMe
(pasznen) (y4eOHoi1 padoThI)
padoThbI OLICHOYHOI'0
cpeacTBa)
Mopyns 2. | Jlekuus Tema 4. OpeitmBopkH 11 pa3paboTKH 9 1 2 [IpoMexkyTOUHBIN TECT
DpeliMBOpPKHU rTyOOKWX HEHPOHHBIX CeTeH
12§
BU3YyaIN3ad
S TAHHBIX
Ip [IpakTnueckoe 3ananue 5. Buzyanuzauus 9 1 9 Oruer o
TaHHBIX B Oubnuotexe Matplotlib MpaKTHYECKO padoTte
Ip [IpakTnueckoe 3ananue 6. Buzyanuzauus 9 1 8 Oruer o
TaHHBIX B Oubnuoteke Plotly MpaKTHYECKO padoTte
CP CamocrosTenbHas paboTta 9 128 [IpomexyTouHbIil TECT
ITA [IpoMexxyTouHas arrectaius, KOHTPOJIb 9 4 40 HTorossrii TecT
Hroro: 144 100



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
9 [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

SN

/
7

5 atribut <= 6.5
entropy = 1.585
samples = 24
value = [8, 8, 0, 8, 0]
class = C1

A

/

/
/

entropy = 0.0
samples =8
value = [8, 0, 0, 0, 0]
class = C1
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1 atribut <= 0.3
entropy = 1.0
samples = 16
value = [0, 8, 0, 8, 0]
class = C2
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entropy = 0.0
samples = 8
value = [0, 8, 0,0, 0]
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1 atribut <= 0.4
entropy = 1.0
samples = 16

value = [0, 0, 8, 0, 8]
class = C3
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entropy = 0.0
samples = 8
value = [0, 0. 8, 0, 0]
class = C3
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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()

param
blue
red

green
violet
peachy

TeMbl nMCbMEHHBIX PadoT
B nanHOM Kypce BBITIOJHEHHE HE MPEeyCMOTPEHO YUEOHBIM TUIaHOM

7.2.2. TecToBBIE 3a1aHUS

TUnoBbIe TECTOBbIE 3aJaHHSA
3amanne Ne56

3amaH OJTHOCTIOWHBIN TIEPCENTPOH ¢ CUTHATYPHOM (DYHKIMEH aKTHBAIMU (CHMMETPHYHBIN
KecTkuii mopor). BecoBble ko3¢ ¢uIMEHTH Bcex cBs3eil W cmemeHus paBHbl 0,5. 3amaHa
oOydJaromas BIOOpKa cocrosiias u3 cienyromux npumepoB Al, A2, A3, A4. Jlna kaxmoro
npuMepa 3aJlaH OKHJAeMbld BBIXOJHOW curHayn HeWponHoil cetu: D1, D2, D3, D4. C
UCIONIb30BaHUEM OOyuaroleil BBIOOPKH MPOBOSAT HACTPOMKY HelpoHHOM ceTu. [Topsnok mogaun
npuMepoB u3 oOydaromieid BeIOOpKH: Al1-A2-A3-A4-Al. KoodduuueHt ckopoctu oOydeHHS
paBeH 0,2. [locunraiitTe cymMmmMy BceX BECOBBIX KOA((GHUIIMEHTOB M CMEIIEHHUS MOCe 5 UTeparuii
oOy4eHHs] TepCenTpoHa Mo METONy JenbTa mpabmia. OTBET OKPYIJIMTH JI0 JIBYX 3HAKOB IOCIIE
3amsATOM M 3amucarh co 3HakoM "3amdras’. Hanpumep, ecnu npu pacuere noayuyuiocs "-12,325",
TO OTBET HAJ0 3aIllMCHIBATh Kak "-12,33".

Hcxonubie gaHHbIE:

Al=(-1,3; -1,1; 1,5; 1,3); DI=-1.

A2=(-0,1; 0,7; -1,0; -1,0); D2=+1.

A3=(1,2; -1,5; -1,0; 0,1); D3=+1.

A4=(1,5;-0,9; 0,3; 1,5); D4=-1.

3aUIINTE YUCIIO:
1) OtBer: 5,22
3amanue Ne74



3amana obyyaromnias Beioopka D. Kaxapiii 00bekT 00ydaromiei BEIOOPKH OMKMCHIBaeTCS 3
napamerpamu: Al, A2, A3. IlpoBoauTcs KiacTepu3alus JaHHBIX C HCIOJIb30BAHUEM
anmroput™ma k-means (k=3) mo merpuxe EBximpma (6€3 HOpMHpPOBKHM JaHHBIX). M3BeCTHO
HauvanbHOe pacnonoxenue entpoB Cl, C2, C3 knactepos. TpebyeT onpenesinT KOOPIUHATHI
neHrpa kimacrepa C3 mociie OAHOM WTEpaluy BHINIOJTHEHUS ainroputMma. OTBET 3amucarh Kak
cymmy mapameTpoB C3, ¢ OKpyriieHHEM [0 IBYX LU(p TOCie 3amsaTodl (Hampumep, eciu
koopaunatel C3(1,112; 1,11; 2), To B KauecTBe OTBETA CJIEMYET 3anucathb 4,22.

Hcxonueie navHrle:
Ooyaaroman Es0OpEa

Ne Al A2 A3
1 4.73 7.99 4.13
2 3.87 9,89 4.79
3 1.93 7.2 279
4 0.47 328 92

5 1.34 3,57 243
6 2.32 228 5.19
7 5.08 5.9 3.94
8 9.56 9.91 5.38
9 6.07 1.53 1.4
10 | 273 1:1 4,98
11 | 242 6.8 6.43
12 | 7.18 9.44 8.46
15 | 7.09 2.8 548
14 | 1.34 6.31 8.05
15 | 7.03 8.7 1.82
HawaneHoe momoxeHHe HEHTPOE
KIaCTEPOE:

Al A2 A3
Cl | 473 7.99 4.13
C2 | 387 9,89 4.79
C3 | 793 7.2 279

3amnuIImTe YUCIO:

1) OrtBer: 17,56



7.3. OneHo4Hble cpeacTBa A NMPOMEKYTOYHOH ATTeCTAllMM IO WTOraM OCBOCHMA
AUCHHUILIMHBI

7.3.1. Bonnpocbl K NIPOMEKYTOYHOM aTTecTaluu

Cemectp
Ne .
w/n Bomnpocskl Kk 3k3aMeny (3a4eTy, 32a4eTy ¢ OL[€eHKO¥)
7.3.2. Kputepum 1 HOPMbI OLIECHKH
®opma
NpoBeICHUsA
Cemectp . Kpurtepun u HOpMBbI OLIEHKH
NMPOMEKYTOUHOM
aTTecTauuu
9 [IpomexyTouHbIi
TecT Bamisl CTYACHTY HAYUCAIIOTCA aBTOMATUYCCKA
MPOMOPLHOHAIBHO BHIMIOJHEHHBIM TECTOBBIM 331aHUSM
9 Otyer [0 | 8 — 3aaHMe BBIMIOJIHEHO B IIOJIHOM 00BEME 03 3aMedaHuil
MPAKTUYECKOMY 7 — 3a/1aHNE BBHITIOJTHEHO B TIOJTHOM 00BEME C OJTHUM
3anaHumo 1, 6 HE3HAYNUTEIbHBIM 3aMEUaHUEM

6 — 3aJjaHUE BBITIOJIHCHO B ITOJIHOM 00BEME C
HE3HAYUTEIbHBIMU 3aMEYaHUSIMU

5 — 3a/1aHNe BHITIOJHEHO B TIOJTHOM 00BEME C HEKOTOPBIMHU
3aMEYaHUSIMU

4 — 3a/1aHKE BBIIOJIHEHO B MOJTHOM 00BEME, €CTh 3aMCUaHUs
3 - 3a1aHKE BBHITIOJHEHO B IOJTHOM 00BbEME, MPUCYTCTBYIOT
3aMEUaHusl 110 BHITIOJTHEHHUIO 3aJITaHUS

2 - 3a7]aHKEe BBITIOJHEHO HE B TIOJTHOM 00BEME, MPUCYTCTBYIOT
3aMEUaHusl 110 BHITIOJTHEHUIO 3aJIaHUS

1 - 3agaHye BBHIMOJHEHO HE B ITOJIHOM 00BbEME, MHOTO
3aMEUaHHUM 110 BBITIOJIHCHUIO 3aJIaHUS

0 - 3aanye HE BHIIOJIHEHO

9 Otuer 1o | 9 — 3aj1aHKe BBIMIOJIHEHO B ITIOJHOM 00BEME 0€e3 3aMeyaHui
MPAKTUYECKOMY 8 — 3a/1aHKe BBITTOIHEHO B ITOJHOM OOBEME C OJHUM
3ajganuio 2, 3,4, 5 | He3HAYUTENLHEIM 3aMcUaHuEM

7 — 3ajaHKE BBITIOJHEHO B MIOJIHOM 00BEME C IBYMSI
HE3HAYUTEILHBIMH 3aMEUaHUSIMHU

6 — 3a71aHie BBIITOJIHEHO B ITOJHOM 00BEME C
HE3HAYUTEILHBIMH 3aMEUaHUSIMHU

5 — 3a/1aHKE BBINOJIHEHO B IOJHOM 00BEME C HEKOTOPBIMHU




Cemectp

®opma
NPOBeEICHUSA
NMPOMEKYTOYHOM
aTTecTaluu

KpuTtepuu u HOpMbI OLleHKH

3aMCYaHUAIMHU

4 — 3aJjaHKE BBIIIOJIHEHO B ITOJTHOM 00BEME, €CTh 3aMeUYaHUs
3 - 3a/1aHKE BBHITIOJIHEHO B MOJIHOM 00bEME, MPUCYTCTBYIOT
3aMeYaHUs 10 BBIIIOJHEHUIO 3aJaHuUs

2 - 3a7]aHKE BBITIOJHEHO HE B TIOJTHOM 00BEME, MPUCYTCTBYIOT
3aMeYaHUs 10 BBIIOJHECHUIO 3aJaHus

1 - 3aaHKe BBIIOJHEHO HE B IIOJIHOM 00BEME, MHOTO
3aMEUYaHUM 10 BBINOJHEHHIO 3adaHuUs

0 - 3amanue HE BBIITOJIHEHO

3auér (1o
HAKOIJICHHOMY 32
MEPOTIPUSTHS 10

Kypcy Oarmty)

«3a4YTCHO»

Crynent Habpan ot 40 mo 100
0aJI0B 3a BCE MEPOIPUSITUS

Kypca.

«HE€ 3a4YTCHO»

Crynent Habpan 39 u meHee
0aJJIOB 3a BCE MEPONPUSTHUS

Kypca.




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 zmrongpa
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

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKHUX H
Ap. 00bEKTOB /151 IPOBeIeHUs!
NPaKTHYEeCKHUX U JIa0OPATOPHBIX 3aHATHH,
MOMeLIEeHHU 1JI CAaMOCTOATEIbLHOMN
paboThl o0ydyaouuxcsi (HoMep ayaAuTOPUN)

IlepeyeHb OCHOBHOTO 000OPYI0BAHHUS

Aynutopus BeO-KOH(pEpEHITHIA.

VYuebHas  ayauTopus A1 IPOBEICHMS
3aHATHUM  JIGKIMOHHOTO  TUMA.  Y4eOHas
ayIuTOpusl Ul IPOBEIEHUS  3aHATHU
CEMHMHAPCKOTo THMa. Y4yeOHas ayAUTOPHs JUIs
KypCOBOTO IPOEKTHUPOBAHUS  (BBIMOJIHEHHUS
KypCOBBIX PaboT). YueOHas ayAauTOpHUS UL
IIPOBEJEHUS TPYIIIOBBIX U WHIVBUAYAJIbHBIX
KOHCYJIbTallMi ~ YueOHas ayIauTopus Ul
IIPOBEJECHUS 3aHATUN TEKYLIEro KOHTPOJIA H
npomexkyTounor arrectaruu. (YJIK-807)

OkpaH TEJIEBU3UOHHBIH, LIUPMBI,
MIPOKEKTOP Ha LITaTHUBE. CTOJ
MIPEno/1aBaTesIbCKuH, CTYJIbS
MIPENO0/IaBaTeNIbCKHUE. TpancnapaHT-

NepeTsHKKa, CUCTEMHBIN OJIOK.

Komnerotepnsiii  kiacc. I[lomemenue nans
CaMOCTOSITEIILHOM paboTHL. YyeOHnas
aynuTopusi  JUIl  TPOBEIEHUS  3aHATHMA
CEMUHAPCKOT0 TUMA. Y4ueOHas ayUuTOpUs JUIs
KypCOBOTO IPOEKTHUPOBAHUS  (BBIIOIHEHUS
KypCOBBIX DPaboT). YueOHas ayAuTOpHUs VIS
MPOBEJCHUS TPYNIOBBIX U WHAMBHUAYAIbHBIX
KOHCYJbTallMi. YueOHas ayauTopus Jjs
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJA U
npoMmexkyTouHou arrectaiuu. (I'-401)

Croubl YYEHUYECKHUE, CTYJIbs
yuennueckue, IIK ¢ BbIXOOOM B ceThb
HuTtepner.



https://link.springer.com/
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