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1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHHUIIJINHBI

Llenp QUCHMIUIMHBI 3aKIIOYAeTCS B OBJIAJCHUH OOYYaIOIIMMHCS OCHOB pabOTHI C
s3plkoM Python B aHamu3e [aHHBIX, PACHIMPEHHH TEOPETHYCCKOW M IMPAKTHYCCKON
HNOATOTOBKM B 00JAacTH MaTreMaTH4eCKOro aHalu3a, JIMHEHHOW anreOphl, METOJ/IOB
ONTUMU3AIIUU, TCOPHUU BepOSITHOCTeﬁ.

3aja4n TUCHUILIAHBL:

- OBJIAJICHHE OCOOCHHOCTSAMH si3blka Python misi aHanu3a JaHHBIX, NPUHIKIAMH
YTCHUA PA3JIMYHBIX JAHHBIX;

- n3yuenue Python-6mbamoTex, comepkamux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
OT OBICTPBIX ONEpaluii ¢ MHOTOMEPHBIMH MAacCHBaMU [0 BU3YaIM3alUH M pealn3aluu
pa3IMYHBIX MATEMATHYECKHX METOJOB, B TOM YHCIIC JHMHEWHON anreOpbl Kak OCHOBHOIO
MaTeMaTUYECKOro arnmapara Jjsi paboThl C JaHHBIMH;

- U3Yy4YCHUC MCTOAOB ONTHMMH3AIWU KaK HAWJTY4YIICTO MHCTPYMCHTA JJId OIIPCACICHUA
ONTHMAJIbHBIX IAPAMETPOB CUCTEMBI;

- 3HAKOMCTBO C MATPUYHBIMH DAa3JIOKCHUSIMH, KOTOPBIC HCHONB3YIOTCS IPH
MMOCTPOCHUN PCIrPECCUOHHBIX MOI[GJ'IGfI, AJi1 YMCHBIICHHA PasMCPHOCTU JaHHBIX, B
PECKOMCHAATCIBHBIX CUCTEMAX U B AaHAJIN3C TCKCTOB,

- pacuMpeHHe 3HaHUi 0 0A30BBIX KOHICHIHIX TCOPHH BEPOSITHOCTEH M CTATUCTHUKH,
KOTOpBbIE HEOOXOAWMBI JJIsl TMOHMMaHUS MeXaHW3Ma pabOThl MPAKTUYECKH BCEX METOJIOB

aHaJIn3a JaHHBIX.

2. Mecto nucuunimebl B ctpykrype OIIOII BO

Huctunnmua B1.B.JIB.06.02.01 «Martematnka u Python pans ananuza maHHBIX»
OTHOCHUTCSI K JUCUHUIUTMHAM dJeKkTuBHoro moayis «Digital & IT. MamunHnoe oOydenue u
aHaJIMU3 JTAaHHBIX» YacTU y4yeOHOro miaHa, popMHUpyeMOW ydaCTHHUKaMU 00pa30BaTeIbHBIX
OTHOLIEHHUH.

Heo6xoauMbIMu yCTTOBUSIMH 711 OCBOCHHUS TUCIIUTUTMHBI SBIISTFOTCS:
3HAaHME OCHOBHBIX MAaTPUYHOW anreOpbl, MaTEeMaTHYECKOTO aHaiu3a, TEOPUH
BEPOATHOCTEN U MaTEeMaTUYECKON CTaTUCTUKU;
— MOHUMAaHNE OCHOBHBIX MPHUHIIMIIOB AJITOPUTMU3ALUU U TPOrPAMMHUPOBAHHS,
— 3HAaHUE OCHOB SI3bIKa MporpammupoBanus Python;
— BIIQJICHUE HAaBBIKAMU HCIIOJIb30BAHUSI KOMIIBIOTEPHBIX TEXHOJOTUHA U CPEICTB
00paboTKK MHPOPMALIUH.
ConepxaHue JUCHUIUIAHBI SIBISETCS JIOTUYECKHM TPOJOJIKEHUEM TUCITUTITMHBI
«MaremaTuka» 0a30BbIM JUISI M3y4YeHHUS CleAyromux auciuruind monyns «Digital & IT.

MamuHHOe O00yd4eHHe M aHalu3 JaHHBIX»: «MamuHHOe O00ydeHHe U BOIPOCHI



HMCKYCCTBEHHOTO MHTeIUIeKTay, «Heliponnsle cern», «lIpukinangnele 3amauu  aHanusa

JAHHBIX ).

3. Pe3yabTarhl 00y4eHHs MO JMCHUILIMHE/ MOLY.TI0

[Iponecc M3yueHus TUCUMIUITMHBI/MOAYIISL HampaBiieH Ha (JOPMUPOBAHHE CIICAYIOIINX

KOMIIETEHIIUN:

Tab6muna 3.1

Ko n HanmmeHoBanne

Kox 1 HanmeHOBaHNE HHANKATOpa

Kon n HanmeHOBaHUE pe3yabTaTa 00ydIeHUs

KOMIETEHITUH noctmkeHus komnereHuu (MJIK) 10 AUCIUTUTHE
YK-1. Cnocoben VYK-1.1. Anammsupyer npobireMHyto | 1.1 3HaeT CHHTaKCHC W YIPaBIIOIINE
OCYILECTBIIATh CHUTYaIHIo (3a/1auy) U BBLACISET ee KOHCTpYyKIMH s13bIka Python

KPUTUYECKUH aHAINU3
NPOOJIEMHBIX CUTYaLUi
Ha OCHOBE CUCTEMHOIO
MOJX0/1a,
BbIpabaThIBaTh
CTPATEruIo ACUCTBUN

0a30BBIE COCTABIISIONIHE.
PaccmarpuBaet paznuyHbie
BapHaHTHI PEIICHUS TPOOICMHOM
CUTyalluu (3a1a4n), pazpabaTeiBaeT
AJITOPUTMBI UX pCaiu3alluu.

1.2 pa3pabarbiBaeT NpHUKIIaJHbIC
MIPOrpaMMBI Ha SI3bIKE MPOTPaMMUPOBaHUS
Python

1.3 BageeT HaBBIKAMH Pa3pabOTKU
NPWIOKECHUH C BHEIIHUMU HCTOYHUKAMU
JIAHHBIX (TEKCTOBBIMHU (aiinamu, xml-
Gbaitmamu

VK-1.2. Onpenenser u oueHUBaET
MPAKTHIECKUE MOCIEACTBHS
BO3MOJXKHBIX PEIICHHUN 3aa4uH.

2.1 3HaeT OCHOBHBIE CTaHIAPTHHIC MOAYIHU U
oubmmortexn B Python

2.2 HCHOJIb3YCT KaK CTAHAAPTHBIC, TAK U
JAOTIOJITHUTCIIbHBIC MOAYJIN, paCIINPEHUSA U
ITaKCThI

2.3 BJIaACCT TCXHOJOIHMAMHU ITOMCKA JaHHBIX
M OIICHKH NX Ka4CCTBa

VK-1.3. OcymectBiser
cHCTeMaTH3alIo0 nH(popManuu
Pa3NUYHBIX TUIIOB JUIS aHAJIN3a
MpOOJIEMHBIX CUTYyallUil.
BripabatbiBaeT cTpaTeruio
JIEHCTBUH JUJISl IOCTPOEHUS
AITOPUTMOB PEIICHHS
MOCTaBJIEHHBIX 3a/1a4.

3.1 3HaeT 0COOCHHOCTH pa3pabOTKH
NPHUKJIaJHBIX OPOrpaMM Ha si3bike Python

3.2 co3nmaeT cOOCTBEHHBIC MOIYIIH U
UMIIOPTUPOBATH MX

3.3BnaneeT MpaKTUIECKUMHU HaBBIKAMH
UCIIOJIb30BaHMsl Habopa OUOIHOTEK sI3bIKa
Python aist mpukinaaHeIx 3a7a4 B 00J1acTh
aHaM3a JJAaHHBIX

VK-1.4. Brnageer HaBBIKAMH
POTPaMMHUPOBAHHUS
pa3paboTaHHBIX aITOPUTMOB U
KPUTHYECKOTO aHaH3a
MOJTY4SHHBIX PE3YJIbTATOB.

4.1 3HaeT NPUHIMITEI Pa3pabOTKH
COOCTBEHHBIX MOZyJIei 1 6uOIMOTEK

4.2 coznaet cOOCTBEHHBIE IPHIIOKEHUS U
6ubnnoTeKH

4.3 mpuMeHseT MOJIy4YeHHbIX 3HAHHS B CBOEH
JaNbHEHIIeH mpopeccnoHaIbHOM
JIeATEeILHOCTH € MCIIOIb30BaHUEM CPEICTB
nporpamMmmupoBanus Ha Python n
CIEIMAIN3NPOBAHHBIX ONOIMOTEK aHaIN3a
JIAHHBIX

VK-2. Cnocoben
YIPaBJIATH TPOSKTOM
Ha BCEX DTAllax €ro
YKAU3HEHHOT'O LIUKJIA

VK-2.1. ®opmyaupyeT B pamKax
MOCTaBJIEHHOH LIeNTN POeKTa
COBOKYITHOCTb B3aHMOCBSI3aHHBIX
3aJa4, 00ECIIEYNBAIOIIMNX €€
noctmwkenue. Onpeaenser
OXNAAEMBIC PE3YJIHTATHI PEIICHUA
BBIJICJIICHHBIX 3a1a4.

1.1 3HaeT cieunanu3upoOBaHHbIE
OMOIMOTEKH IS aHAIA3a JAHHBIX

1.2 paspabaTbIBaeT MPUIIOKEHUS U
COOCTBEHHBIX OMOIMOTEK Ha si3p1ke Python

1.3 BIazmeeT BRICOKOYPOBHEBBIMHU SI3BIKAMU
mporpammupoBanus Python,
COOTBETCTBYIOIIUMHU OMOTHOTEKAMH
(NumPy Pandas, SciPy) u
cnenuanu3upoBaHHsM 110

VYK-2.2. IIpoexTupyeT peueHune
KOHKpPETHOH 3a/1a4M [IPOEKTa,
BBIOMpPast ONITHUMAJIBHBIH CIIOCO0 ee
peleHys, UCX0As U3 JeHCTBYIOIUX
MPaBOBBIX HOPM M UMEIOIUXCSA
peCypCcoB U OrpaHUYEHHUH

2.1 3HaeT METOBI MHTEIIEKTYJIbHOTO
aHaJIM3a JaHHBIX, UMETh MPEJICTAaBICHHUE O
TUIAX 3a/1a4, UMEIOLUX OTHOLIEHHE K
aHaNU3y JaHHBIX TUOO MOTEHIUAT JIJIs
peuIeHns ¢ NOMOUIbIO YKa3aHHBIX METOOB.

2.2 MPOBOAUT ACKOMIIO3ULIUIO CIIOKHBIX
3aJa4 Ha Goiee MMPOCThIC U MOAAAIOIIHUCCA
PEUICHUIO U3YYCHHBIMU METOJAMU,




COIIOCTABJISICT HaGOpLI JaHHBIX

2.3 BiajeeT TeXHOJIOTUSIMHU IIPOSKTHPOBAHUS
1 pa3paboTky 0a3 ¥ XpaHWIUIL JaHHBIX U
HCTIOJIB30BaHuUs 00y4Jaromux HabopoB
JaHHBIX

VYK-2.3. PemaeT KOHKpETHBIE 3a/1a4
IPOCKTA 3asBICHHOTO KauyecTBa U 3a
YCTaHOBJICHHOE BPEMs

3.1 3HaeT cmocoOkI cOopa U aHAIN3a
HCXOJIHBIX JaHHBIX JUIS IOCTAaHOBKH 3a1a4,
pelIaeMBIX C HOMOLIBI0 METO/IOB
HHTEJUICKTYaIbHOTO aHAJIM3a JaHHbIX.

3.2 NOHUMAET KaK U3Y4YECHHBIE B Kypce
METO/IBI PEeaJIN30BaHbl B Hcroab3zyemoMm [10.

3.3 BiageeT criocobamMu HHTETpaluu
Pa3HOPOJIHBIX HAOOPOB JAHHBIX B €AMHOM
XpaHUJIHUIIE.

ITIKC-3

Cnocoben
MOJICITUPOBATH
THIPOT €00 HUECKHE
u HHKCHEPHO-
re0JIOTHYECKHE
HpOHCCCI)I U SIBJICHUA.

I1KC-3.3 Biiageer HaBbIKaMU
MOCTPOCHUS MHKEHEPHO-
T€OJIOTHYECKOM 1
TUAPOTEOJIOTHICCKON MOICTTH
M3y4aeMbIX O0BEKTOB.

3.1lnpuMeHsIeT METO/ bl HHTEIUIEKTYaILHOTO
aHaM3a JAHHBIX JUIA 3a/1a4 B CBOEH
npodecCHOHATBHON 001aCTH

T[1KC-3.4 Bnaneet HaBbIKAMU
KaueCTBCHHOT'O U KOJIHYECTBCHHOTO
MPOTHO3a OMACHBIX TEOJOTHIECKIX
TIPOIIECCOB U SBIICHUH

4.1 OCYHICCTBJIACT pA3JIMYHBIC TUIIBI aHAJIN3a
1 MIPOTHO3a € TOMOIIBIO METOAOB
HUHTCJUICKTYAJIbHOI'O aHAJIN3a JaHHBbIX

4. O0beM IMCUMILTHHBI/MOAYJIS

OOt 00beM JUCIHMIUIMHEI COCTABISAET 3 3a4€THBIX eaUHUIbI, 108 yacos.

Tabnuua 4.1
AynuTOpHBIE 3aHATHS / KOHTaKTHas padoTa,
®opma
dopma Kypc/ yac. CamocrosiTenbHas .
MPOMEXYTOYHOM
o0y4yeHUst | cemectTp [Mpaktuyeckue | JlabopaTopHbie pabora, Jac.
Jlexuu arTecTaluu
3aHATHS 3aHATHS
OYHast 3/5 18 34 56 3a4eT

5. CTpykTypa u cojepkaHue JUCHUILIMHBI/MOIYJIA

5.1. CTpykTypa IUCUUIUIMHBIL.
o4Has ¢opma o0yuenusi (OPO)

Taomuma 5.1.1

C y AynutopHsble
Ne TPYKTYPa AHCHHILIHHBUMORY A 3aHATHUS, Yac. CPC, Bee OrneHoYHbIE
/n | Homep qac, | Koz MK cpencrea’
B HaumenoBanue pasgena JI. | Tp. | JIab. yac.
paszena
YK-1.1. KOJIJIOKBHY
YK-1.2. M, pabora
YK-1.3. Ha
1| 1 | Beomenme 2 | - | 8 | 14 | 2| Y2 | mhawmmec
YK-2.2. 3aHITHAX
YK-2.3.
YK-1.1. KOJUIOKBUY
yK'i-é- M, pabora
. YK-1.3.
) 2 BH6JI6H0TeKI/I Python u nunelHas 6 ) 10 14 30 VK-14. . aK:queCK
anredpa VK21 p
YK-2.2. 1
VK-2.3. 3aHATHAX




OHTI/IMI/I?)aIII/IH 1 MaTpHUYIHBIC
Pa3I0KCHUA

14

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
IKC-3.3

[IKC-3.4

30

KOJUIOKBHY
M, pabora
Ha
MPAaKTUYIECK
ux
3aHATHUIX

4 Ciay4aliHOCTB

14

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
26 VK-2.1.
YK-2.2.
YK-2.3.
IIKC-3.3

[IKC-3.4

KOJUIOKBHY
M, paboTa
Ha
HpaKTHYeCK
ux
3aHATHAX

6 | 3auer

Uroro: | 18

34

56

108 -

5.2. ConeprxaHue JUCIUATUTMHBI/ MOTYIIS.

5.2.1. Copmeprkanue pa3aenaoB JUCUUTUIMHB/MOIYIIS (TUIaKTUIECKUE €AUHUIIBI).

Paznen 1. «BBenenuey». Python — oauH U3 rimaBHBIX MHCTPYMEHTOB CIICLIMATUCTA B

Hayke O nAaHHbIX. L[luknel, QyHkuuu, renepatopsl, list comprehension. DyHKIMUM U UX

cBorictia. [Ipenen n npousBoaHas. I'eOMeTpu4eCKU CMBICI IIPOU3BOIHOM.

Paznen 2. «bubaunoreku Python m nuneiinas anre6pa». Pandas. Data Frame. NumPy,

SciPy u Matplotlib. Pemenne ontumuzanuoHHbix 3amad B SciPy. CHCTeMbI JIMHEWHBIX

ypaBHeHMIH. MaTpuuHble onepaiuu. Panr u onpeaenurens

Paznen 3. «Ontumuzanus U MaTpUuHBIE pa3ioXkeHUs». YacTHble MPOU3BOJIHBIE U

rpaaguent. KacarenbHas TJIOCKOCTh U JIMHEHHOE mNpuOmmkenne. ONTUMU3AIUS HETJIATKUX

¢ynkuuii. Metoj uMuTauMM OTXHra. ['eHeTmueckue anropuTMbl U JIuddepeHnuanbHas

sBostonus. Hennep-Mun. [pubnukenne maTpuiieid MEHbILIETO paHra.

Paznen 4. «CnyuaitHocTh». Cily4alHOCTh B TEOPUU BEPOSATHOCTEM M CTAaTUCTHUKE.

CBolicTBa BEpOSITHOCTH. YcCIOBHas BeposATHOCTh. OlieHKAa pachpelesneHuss MO BBIOOpPKE.

Baxxarie

XapaKTCPUCTHKU

I[OBepI/ITeJILHBIC HHTCPBAJIbI.

pacIpeneieHui.

enTpanbHas

npeaciibHas

5.2.2. ConeprxaHue AUCIHUIUIMHBI TTO BUAAM YUEOHBIX 3aHITHIM.

JleKIIHOHHBIC 3AHATHUSA

TCOpCMa.

Tabmuua 5.2.1

Ne i/t

O0nemMm, ygac.

Howmep pa3aena qucouILIAHBL

00

300

0390

Tema nexnuu

1 2

Baenenue




2 2 6 - - bubmuorexku Python u nuHeiinas anredpa
3 3 6 - - ONTUMU3aLMS U MATPHYHBIE PA3IOKEHHS
4 4 4 - - CiyuaiiHoCTB
HUroro: 18 - -
JlabGoparopHblie padoThI
-y4eOHBIM IJIAHOM HE IIPETyCMOTPEHBI
Tabnuna 5.2.2
Newn | H O06beM, Jac. H 5 -
o/ | Homep pasnena AMCHUIUINHEL alMEHOBaHHUE J1a00PaTOPHOIT paboThI
P PasACIa el 0®0 | 300 | 0300 PATOPHORP
Hroro: - -
HpaKanecm/le 3aHATHA
Tabnuna 5.2.3
Newn | H O6neM, yac. H 6 i a6
o/ | Homep pasnena AMCHUILTAHEL alMEHOBaHHUe J1a0opaTOpHOIT paboThI
P pasAcia men 0®0 | 300 | 0300 PATOPHONP
1 1 8 - - Beenenue
2 2 10 - - Bubnuorexu Python u nmuneiinas anreGpa
3 3 8 - - OnruMuzanys ¥ MaTpUYHbIC Pa3IoKeHHs
4 4 8 - - CryuaifHOCTb
HUroro: 34 - -
CamMocTosiTeJIbHAS paﬁoTa CTya€HTa
Tabnuna 5.2.4
No Howmep O6beM, Jac.
i paszzaena Tema Bun CPC
macimmnas | OPO | 300 | 0300
1 1 12 - _ BBe/ienne IToaroToBka kK
nabopaTOpPHEIM paboTam
Bbubmorexu Python u IToaroroBka k
2 2 12 - - .
TMHeHHas anredpa nabopaTOpPHEIM paboTam
3 3 12 ) ) OnTuMu3anus 1 MaTpHYHbIC [ToaroroBka Kk
Pa3II0KEeHUs J1ab0opaTopHBIM paboTam
4 4 12 ) B CryuaitHocTs [MoaroroBka k
nabopaTOpPHEIM paboTam
5 1-4 8 IloaroroBka Kk KOJUIOKBUYMaMm IToaroroBka k
KOJUTOKBHYMaM
HUroro: 56 - -

5.2.3. IlpenonaBanue

BUJIOB 00pa30BaTEeIbHBIX TEXHOJIOTHIL:

)II/ICIII/IHJ'II/IHI)I/MOJIYJ'ISI BCACTCA C NPHUMCHCHHEM CIICAYIOMIUX

- BU3YyaJIn3alud yqe6H0ro Marcpurajia B 0(bHCHOM IakKCTC B JHAJIOTOBOM

pexxrMe (JIEKIIMOHHBIE 3aHATHSA);

- paboTa B MaJbIX Tpymnmnax (JadopaTopHbie paboThI);

- WHIMBUyalIbHBIE 3a7jaHus (J1abopaTopHbIE pabOTHI).

6. TemaTuka KypcoBbIX padOT/IPOEKTOB

KypcoBbie paboThl/IpoeKThl y4eOHBIM TJIAHOM HE MPETyCMOTPEHbI




7. KoHTpoJbHBIE padoThl

KonTposibHbie paboThl y4eOHBIM IJIAHOM HE IIPEyCMOTPEHBI

8. Ouenka pe3yJbTaTOB OCBOEHUS TUCUHILIHHBI/MOILY ISl
8.1. Kputepun orieHuBaHUsI CTETICHH MOJTHOTHI M KQ4€CTBa OCBOCHHUS KOMIICTCHITUIN B

COOTBETCTBUH C TUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.
8.2. PeliTMHrOBas cucTeMa OIICHWBAaHUS CTEICHU IOJHOTHI M KadecTBA OCBOCHHS
KOMITETCHIINKM 00yJaromuxcs 0O9Hor (opMbl 00yueHus npecTaBicHa B Tabauie 8.1.

Tabmuna 8.1
Ne /it Bunbl MmeponpusaTuil B paMKax TEKYIIETO KOHTPOJIS | KommgectBo 6aimioB
1 Teky1ias aTTecTaius
Pa6ota Ha mabopaTopHBIX paboTax 0-10
Komnoxsuym 0-10
HUTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-20
2 TeKyIllas aTTecTaIus
Pa6ota Ha mabopaTopHBIX paboTax 0-20
Komnoxsuym 0-20
HUTOI'O 3a BTOpyIO TEKYIIYIO aTTECTAIHIO 0-40
3 Tekyluas aTTecTanus
Pa6ota Ha mabopaTopHBIX paboTax 0-20
KomnokBuym 0-20
HUTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 0-100

9. VYuebGHo-MeTOAMYECKOEe M HMHPOPMALIMOHHOE 0O0ecTiedeHHe TUCHUTLINHBI/ MOTY IS
9.1. Ilepeuenpb pexoMeHTyeMOM TUTepaTypsl npeacTasieH B [Ipunoxennn 2.

CIIPABOYHBIE CUCTEMBI (nepeuuciums).

9.2. CoBpemenHsie TpodeccrHoHanbHbIE 0a3bl JaHHBIX W WH(GOPMAIIMOHHBIC

CoOcTBennas nomHorekcroBas 6a3a (I16J]) BUK TUY http://elib.tyuiu.ru/
Hayuno-texanueckass 6ubnmuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
N.M. I'yoxuna u ®I'bOY BO «TUY» http://elib.gubkin.ru/

Hayuno-texanueckas 6ubanorexka ®I'bOY BITIO YTHTY http://bibl.rusoil.net

Hayuno-texuuueckas 6ubnanorexka @I'bOY BIIO «YXTHHCKHI rocyqapCTBEHHBIH

TexHUuUeckuil yausepcuteT» http://lib.ugtu.net/books

baza manHaBIX KOHCYJ'ILTE[HT CTYACHTa ((QHCKTpOHHaH OMOIMOTEKa TEXHUUYECKOTO

By3a» http://www.studentlibrary.ru

DnekTpoHHO-0MOaMoTeuHas cuctema |PRbooks http://www.iprbookshop.ru/

000 «M3narensctBo JIAHD» http://e.lanbook.com

000 «dnektporHoe u3matenbetBo FOPAMT» www.biblio-online.ru»
000 «PYHDb» http://elibrary.ru/

DnexTpoHHO-6nbOaHOTeuHas cuctema BOOK.ru https://www.book.ru




—  HanwuonanwbHas 31eKTpoHHAst OnOIMOTEeKa
9.3. JIunieH3noHHOE 1 CBOOOJHO pacipoCTpaHsIeMOe MPOrpaMMHOE 00eCTICUCHHE, B
T.4. OTEYECTBEHHOTO TPOU3BOICTBA.
- Microsoft Windows;
- Microsoft Office Professional Plus;
- Python;
- Anaconda;
- GIMP

10. MaTepuaibHO-TEXHHYECKOe odecrievyeHne TUCHHIITUHBI/ MO
[Tomemienust 1si MPOBEACHUS BCEX BHJIOB pabOTHI, MPEIYCMOTPEHHBIX Y4EOHBIM

IJIaHOM, YKOMIIJICKTOBAHbI H606XOI[I/IMBIM O6Op}II[0BaHI/I€M U TCXHUYCCKHUMU CPCACTBAMU

00y4eHusI.
Tabmuua 10.1
[Tepeuens oOopymoBaHus, [epedyeHb TEXHUYECKHX CPEACTB O0YUCHHUS, HCOOXOAUMBIX IS
Ne i/ HEOOXOAUMOTO ISt OCBOCHHUS AUCIUILTAHBI
OCBOCHUSI JUCIUILINHBI (1eMoHCTpaIMOHHOE 000PYJOBaHNKE)
KoMIUIeKT MyIbTUMETUIHHOTO 000PYI0BaHHUS: IPOSKTOP, IKPaH,
1 - KOJIOHKH, UHTEPAKTHBHASI JOCKA, IEPCOHAIBHBIE KOMITBIOTEPBI.
JlokanipHasi ¥ KOPHOPATHBHAS CETh.

11. Meroanyeckue ykazanus no opranuzanuu CPC
11.1. MeToauueckue yKa3aHus 10 MOATOTOBKE K MPAKTHUCCKUM 3aHSATHSIM.

[IpakTuyeckue 3aHATHS CIIOCOOCTBYIOT YINIYOJEHHOMY M3YYEHHUIO IUCLMILIMHBI U
CIy)aT OCHOBHOW (HOpMOM TMOJBEJCHUS WTOTOB CaMOCTOATEIbHOW pPaOOThI CTYACHTOB.
OcHOBHasl 1IeNIb MPAKTUUECKUX 3aHATUN 3aKJIIOUAeTCsl HE TOJIBKO YIIyOWTh M 3aKpenuTh
TEOPETUYECKHE 3HaHUS, HO U CPOPMHUPOBATH MPAKTUYECKUE KOMIIETEHIIMH, HEOOXOAMMBbIE
OyIyIIMM CTICITUATICTaM.

Ha npakTuyeckux 3aHATHSAX TPHUBETCTBYETCS AKTUBHOE YYacTHE B OOCYXIEHUHU
KOHKPETHBIX CUTYallui, CIOCOOHOCTh Ha OCHOBE INOJYYEHHBIX 3HAHWH HAaXOAUTh Hambosee
3QQEeKTUBHBIE  pELIeHUs IOCTaBIEHHBIX NpoOJIeM, YMETb  HAXOAUTh  IOJIE3HBIN
JIOTIOJTHUTENBHBI  MaTepuan 1o TeMmaTuke 3aHiATuid. OOyuarommMmcs peKoMeHayeTcs
CIIeIyIoIas CXema MOATOTOBKH K 3aHSATHIO:

1. ITpopaGoTaTh KOHCIIEKT JICKIIHA;

2. I3y4nTh peKOMEHI0BaHHYIO JTUTEPATYPY;

3. IIpu 3atpynHeHusX chopMyIHpoBaTh BOIPOCHI K MPETOAABATEIIO

4. Tlocne BBIMOJIHEHUSI MPAKTUYECKOW paboOThl 0GOPMUT OTYET M MOATOTOBUTHCS K
3alluTe.

11.2. Meroauueckue yka3aHus 0 OpraHU3aIlMK CaMOCTOSATEIbHOM paboThI.

CamocrodarenbHas paboTa SIBISETCS OAHON M3 BaKHEHIIUX (opM H3ydeHHs THOO0H
JUcUUIUIMHBL. OHa TO3BOJIAET CHCTEMAaTU3MpOBATh U YIIyOUTh TEOPETHYECKUE 3HAHMS,
3aKpEeNUTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHMH IOJIb30BATHCS HAYyYHOU U
yueOHO-MeToiuyeckoil  autepaTypoid. Ilo3HaBaTenbHas  AesITENbHOCTH B IIpoliecce
CaMOCTOSITENIbHON paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTHBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueOHOM mporiecce BBIIEISAIOT JBa BUAA CAaMOCTOATENBHON paboThl: ayAuTOpHAs U
BHEAyIUTOPHASI.




AynutopHas caMoCTOsITelIbHAsE padoTa MO AMCUUILUIMHE BBITOTHSIETCS Ha Y4eOHBIX
3aHSITHSIX TIO]T HEMIOCPEICTBEHHBIM PYKOBOCTBOM IPETOAaBaTels U 10 €ro 3aJaHHIo.

Bueaynutopnas camocTtositenpHas paboTa CTYIACHTOB MPEACTaBIsECT  COOOM
JIOTUYECKOE TMPOJOHKCHUE ayIUTOPHBIX 3aHITHNA. 3aTpaThl BPEMEHH HA BBITIOJIHEHUE ITOU
paboThl PErIaMEHTHPYIOTCA pabOo4YMM y4eOHBIM IUIaHOM. PexuM paboThl BhIOMpaeT cam
oOy4aronuiicsi B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CaMmocrosTenbHass paboTa MOMKET OCYLIECTBIATHCS WHAMBUAYAIBHO WM TPYNIIaMH
MarucTpaHTOB B 3aBUCHUMOCTH OT LM, 00beMa, KOHKPETHON TeMaTUKH CaMOCTOSITEIbHON
paboThl, YPOBHSI CJIOKHOCTH, YPOBHS YMEHUIN 00yUYaIOLIUXCS.

CamocrosarenbHas paboTa BKIIOYaeT B ce0s1 pabOTy ¢ KOHCIIEKTOM JIEKIIMN, U3ydYeHHUE
U KOHCIEKTUPOBAHHWE PEKOMEHIYEeMOW  JUTEpaTyphbl, IMOATOTOBKA  MYJIbTHMEIHA-
COOOIIEHUI/TOKIIaIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, PEIICHUE 33a7a9 U YIPAKHECHUI
no oOpa3ily, pelleHWe BAapUATHUBHBIX 3a/lad, BBIIOJIHEHHWE 4YEPTEXKEH, CXeM, pacueToB
(rpaduueckux paboT), pelIeHue CUTYallMOHHBIX (Mpo(ecCHOHAaIbHBIX) 3a/1a4, MOArOTOBKa K
JIEJIOBBIM UTpaM, MPOEKTUPOBAHHE M MOJEIMPOBAHUE PA3HBIX BHAOB U KOMIIOHEHTOB
npoecCHOHaNBHOM e TENIbHOCTH, HAyYHO-UCCIIE0BATENbCKYIO0 paboTy U Ap.

KoHuTponb pe3ynbraToB BHEAYTUTOPHONW CaMOCTOSTENIbHONH pPAa0OTHI MarucTpPaHTOB
MOJKET OCYIICCTBIIATHCS B TpPENEIax BpPEMEHHU, OTBEICHHOTO Ha 0O0s3aTelbHBbIC Y4eOHBIC
3aHATHS 10 JUCIHIUIMHE W BHEAYTUTOPHYIO CAMOCTOSITEIBHYIO pa0OTy MAarucTpaHTOB II0
JTUCITUTUINHE, MOXKET ITPOXOIUTh B TUCHbMEHHOM, YCTHOW WIJIH CMEIIAHHOH (opMe.



[Tpunoxxenue 1

IInanupyemble pe3yabTaThbl 00y4eHHs 1J1s1 GOPMUPOBAHUS KOMIIETEHIMH U KPUTEPHUH X OLleHUBAHUS
Juciurmuinaa: MaremaTrka 1 Python muis ananusa JqaHHbIX
CrnermmansHOCT 21.05.03 TexHOMIOTHS Te0TOTHYECKO pa3BeNKN
crenranu3annu [ eohnzndyeckre MeToabl MOUCKA U pa3BEIKH MECTOPOXKISHHIIA OJIE3HBIX NCKOMIAeMBIX, I 'eopr3ndeckiie MEeTOIbI HCCIIEIOBAHUS CKBAXKHH

Kon Kon u nHaumenoBanue | Koxa u HaumeHOBaHUE Kpurepnn onieHuBaHHS pe3ynbTaTOB O0yUCHHS
KOMIIECTEHITHA HHAWKaTOpa pe3ynbTata 00ydeHus 1-2 3 4 5
JOCTHIKEHUS 10 JUCLUIUINHE
komnereHuuu (MIAK)
YK-1. VK-1.1. Amamuzupyet | 1.1 3Haer cunTtakcuc u | He 3Haer cuHTakcuc u | 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPIIICHCTBE

pobIeMHYI0
CUTyaluIo (3a1ady) u
BhIJIETISIET ee 0a3oBbIe
COCTaBJISIOLIHE.
PaccmarpuBaer
pas3IyHbIC BapUAHTHI
penIeHust MpoOIeMHOM
CUTyaluy (3a1a4n),
pa3pabaTbiBaeT
ITOPUTMBI UX
peanuzanmu.

yIpaBJISIOLINe

yIpaBJISIOLIIe

YpOBHE CUHTAKCHUC U

YpOBHE CUHTAKCHUC U

CHHTAaKCHUC U

KOHCTPYKILIUH SI3BIKA KOHCTPYKIIUH SI3BIKA yIpaBJISAIOLIIe yIpaBJISAIOLIIe YIIpaBJIAOLINe
Python Python KOHCTPYKLIUH sI3bIKa KOHCTPYKLIUH sI3bIKa KOHCTPYKLIUH SI3BIKA
Python Python Python
1.2 paspabarbiBaeT He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
MIPUKIIaJHbIE pa3pabaTbIBaTh ypOBHE pa3pabaTbiBaTh | ypOBHE pa3padaThIBaTh BBIOMpATh pa3pabaThIBaTh
IIPOrpaMMBbI Ha SI3bIKE | MPHUKIJIAIHEIE MIPUKIIAJHBIE MIPUKIIAJHbIE MPHKIIaJHBIE TIPOTPAMMBI
MIPOrpaMMHPOBAHHS MIPOrpaMMBbl Ha SI3bIKE | MPOrpaMMBl HA SI3BIKE | MIPOrpaMMBI Ha SI3BIKE Ha S3BIKE
Python MIPOrpaMMHPOBAHHUS MIPOrpaMMHPOBAHUS MIPOrpaMMHPOBAHUS MPOrpaMMHPOBAHHS
Python Python Python Python
1.3 Bnaneer HaBelkamMu | He Biageer HaBbikamu | Brnageer Ha HU3KOM Brnaneer Ha cpenHeM Brnaneet B coBepiieHCTBE
pa3paboTku pa3paboTkn YPOBHE HaBBIKAMU YPOBHE HaBBIKAMU HaBBIKAMHU pa3paboTKu
NIPWIOKEHUH C IIPUJIOKEHUH C pa3paboTku pa3paboTku HIPWIOKEHUN C BHEILIHUMHU
BHEIIHUMHU BHEITHIMH HPUIIOKEHUH ¢ HPUITIOKEHUH ¢ HUCTOYHHUKAMU JTaHHBIX
HMCTOYHHWKAMU JaHHBIX | MCTOYHHKAMM JAHHBIX | BHEIIHHUMH BHEITHIMH (TeKcTOBBIMHU (aiinamu,
(TeKcTOBBIMH (TeKCcTOBBIMHU UCTOYHUKAMH JAaHHBIX | MCTOYHHKAMM JAHHBIX xml-daitnamu
¢aiinamu, xml- ¢aiinamu, xml- (TEKCTOBBIMHU (TexcroBbIMH (haiinamu,
¢aitmamu (aitmamu ¢aitmamu, xml- xml-caitnamu
(aitmamu

VK-1.2. Onpenenser u
OLICHUBAET
MpaKTUUECKUE
MOCJEACTBHS
BO3MOXHBIX PEIICHUN
3aa4m.

2.1 3HaeT OCHOBHBIE
CTaHJIapTHBIE MOAYIIH
u OubIMOTEKN B

He 31aeT oCHOBHBIE
CTaH/IapTHBIE MOJYJIN
u OuOJIMOTEKU B

3HaeT Ha HU3KOM
YpOBHE OCHOBHEIE
CTaHJapTHBIE MOJYJIU

3HaeT Ha cpeaHeM
YPOBHE OCHOBHBIC
CTaHAapTHBIC MOAYJIN U

3HaeT B COBEPILICHCTBE
OCHOBHBIE CTaHJIAPTHBIE
MOJIyJTU U OMOJINOTEKH B

Python Python n OuOIMoTeKM B 6ubmmorexn B Python Python
Python
2.2 ucnomp3yeT Kak He ymeer YMeeT Ha HU3KOM YMmeer Ha cpeiHEM YMeeT B COBEpIIEHCTBE

CTaHJapTHBIE, TaK U
JIOTIOTHUTEIIHHBIE
MOJIYJTH, PACIIUPEHUS
1 TIAKETHI

HCTIOTB30BaTh KaK
CTaHIAPTHEIE, TAK U
JIOTIOJTHUTEIbHEIE
MOJTyJTH, PACIIHPEHHS
1 TIAKETHI

YPOBHE UCIIOJIb30BaTh
KaK CTaHJapTHEIE, TaK
U JIOTIOJTHUTETbHEIE
MOJYJIH, PACIIUPEHHUS
1 TIAKETBI

YPOBHE UCIIOJIb30BaTh
KaK CTaHJIapTHbIE, TaK U
JIOTIOTHUTEIILHBIS
MOJYJIH, PACIIUPEHHS U
TaKeThI

BEIOMPATH MCIIOIB30BATh
KaK CTaHJapTHHIE, TaK U
JTOTIOTHUTEIBHBIE MOTYJIIH,
pacCIIMpEeHHs U TTaKeTHI




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
110 THACIUITIINHE
2.3 BHageeT He Bmageet Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnageer B coBepiieHCTBE

TEXHOJIOTHUAMMU IIONCKa
JAaHHBIX 1 OLCHKH UX
Ka4dycCTBa

TEXHOJIOTHUAMU IIONCKA
JAaHHBIX 1 OLCHKH UX
Ka4dycCTBa

YPOBHE TEXHOJIOTHSIMU
TIONCKA JAHHBIX U
OLICHKH MX Ka4eCTBa

YPOBHE TEXHOJIOTHSIMU
TIONCKA JAaHHBIX U
OLICHKH MX Ka4eCTBa

TEXHOJIOTHUAMMU IIOHCKa
JAaHHBIX WM OLICHKH HUX
KadcCcTBa

YK-1.3.
OcymecTBisieT
CUCTEMaTHU3aLUI0
nHdopmanuu
Pa3UYHBIX THIIOB JJIs
aHaJu3a MPoOIEMHBIX
CUTYyalu.
BripabateiBaer
CTPATEruIo ACUCTBUN
JUTS TIOCTPOCHUS
ITOPUTMOB PEIICHUS
MIOCTaBJICHHBIX 3a/1ad.

VK-1.4. Bnageer
HaBBIKAMHA
MPOrpaMMUPOBAHUSI
pa3paboTaHHBIX
AITOPUTMOB U
KPUTHIECKOTO
aHaJM3a MMOJTyYeHHBIX
Pe3yabTaTOB.

3.1 3Haer He 3naer ocobennocTr | 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIIICHCTBE
0COOEHHOCTH pa3paboTku YpOBHE 0COOEHHOCTH YpOBHE 0COOCHHOCTH 0COOEHHOCTH pa3padoTKH
pa3paboTku TIPUKIIAIHBIX pa3paboTku pa3paboTKy NPUKIAIHBIX | HPUKJIAJHBIX IPOIpaMM Ha
TIPUKIIaIHBIX MIPOrpaMM Ha SI3bIKe TIPUKIIATHBIX MIPOTpaMM Ha SI3bIKE s3bike Python

MPOrpaMM Ha sI3bIKe Python NpOrpamMM Ha SI3bIKE Python

Python Python

3.2 co3nmaer He ymeer co3naBarts YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE

CcOOCTBEHHBIE MOJYJIH
W UMIIOPTUPOBATH HX

COOCTBEHHBIE MOYJIH
W UMIIOPTUPOBATH HX

YPOBHE CO3/1aBaTh
COOCTBEHHbBIE MOTYIIH
U IMIIOPTHPOBATH UX

YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOJYJIH U
HMIIOPTHPOBATh UX

BBIOMpATh CO3/1aBaTh
COOCTBEHHBIC MOAYIIH U
MUMIIOPTHPOBATh UX

3.3Bnageer
MIPaKTHYECKUMHU
HaBBIKAMHU
UCTIONIb30BAHUS
Habopa OHOIIMOTEK
si3p1ka Python ms
NPUKJIAJIHBIX 337124 B
obmnacTu aHanmm3a
JIAHHBIX

He Bmageet
MIPaKTHYECKUMHU
HaBBIKAMHA
HCTIONIB30BAHUSA
Habopa OHOIMOTEK
a3b1ka Python s
NPUKJIAJHBIX 33/1a4 B
obJylacTu aHajM3a
JIAHHBIX

Brnaneer Ha HU3KOM
ypOBHE
MPaKTHYECKUMH
HaBBIKAMU
HCIIOJIb30BAHUS
HaOopa OMOIHOTEK
si3pika Python st
MPUKJIAAHBIX 33/1a4 B
oOnacTi aHamu3a
JaHHBIX

Brnaneer Ha cpeaHeM
YPOBHE MPAKTHYSCKUMHU
HaBBIKAMH
UCIIONIb30BaHKs Habopa
OMOIMOTEK SI3BIKA
Python st mpukiagHbIx
3a7a4 B 001aCcTH
aHaJIN3a JaHHBIX

Biazgeer B coBepuIieHCTBE
NPaKTUYECKUMU HaBBIKAMH
UCIIONB30BaHMs Habopa
oubnmoTek s3p1ka Python
JUTSL IPUKIIaJHBIX 337124 B
objacTi aHaIM3a JaHHBIX

4.1 3HaeT NPUHIMITEI
pa3zpaboTku
COOCTBEHHBIX
MoyJnei u ONOIHOTEK

He 3Haer npuHLuIel
pa3paboTku
COOCTBEHHBIX
MoyJeit 1 OnOInoTeK

3HaeT Ha HU3KOM
YPOBHE TPUHIIHIIBI
pa3paboTku
COOCTBEHHBIX MOJyJIEH
u OubIHOTEK

3HaeT Ha CpeTHEM
YPOBHE MPUHIIMIIBI
pa3paboTku
COOCTBEHHBIX MOIYJICH 1
O6ubIMOTEK

3HaeT B COBEPIIICHCTBE
MIPUHIUIIBI pa3paboTKu
COOCTBEHHBIX MOJYJIEH 1
OonbMoTeK

4.2 co3maeT
CcOOCTBEHHEBIE
TIPUJIOKCHUS U
OHMOIHOTEKH

He ymeer co3naBatb
COOCTBEHHBIC
MIPUJIOKCHUSA U
OoubIMoTEKH

YMeeT Ha HU3KOM
YpOBHE CO3/1aBaTh
COOCTBEHHEIE
MIPUIOKECHUS U
OHMOIIHOTEKH

YMmeer Ha cpeiHEM
YPOBHE CO3/1aBATh
COOCTBEHHEIE
HpI/IJTO)KeHI/IH nu
OHMOIIHOTEKH

YMeeT B COBEpIIEHCTBE
BBIOMpPATh CO3/1aBaTh
COOCTBEHHBIE TPHIIOKEHHS
u 6ubnmoTexn




Kon Kon u HanmenoBanue | Kon u HammeHOBaHUe Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS
KOMITETEHIINU HMHIKAaTOpa pe3ynbTata 00ydeHus 1-2 3 4 5
JOCTHKEHHA T10 AUCTIUIUTIHE
kommeTermn (1K)
4.3 mpumeHseT He Bmageet Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnageer B coBepiieHCTBE
MOTYYCHHBIX 3HAaHUA B | IPUMEHEHUEM YPOBHE IPUMEHEHHEM | YPOBHE NIPUMECHEHHEM MIPUMCHEHHEM
CBOEH JanmbHEHIICH MIOTYYEHHBIX 3HaHUA B | MOJTYyYCHHBIX 3HAHWUA B | MOJYYCHHBIX 3HAHUS B MOJTYYCHHBIX 3HAHUA B
po¢eCCHOHATBHOI CBOEI nanpHenmei CBOEH nanpHenei CBOEH nanpHemen cBOEH nanbpHemen
JeSITETBHOCTH C po¢eCCHOHATBHOM poeCCHOHATBHOM po¢eCCHOHATBHOM npodeccCHOHATBHOM
UCIIOJIb30BAaHUEM JIeSITeIbHOCTH C JIeSITeIBHOCTH C JIeSITeTIBHOCTH C JIESITENIBHOCTH C
CpeacTB HCIOJIb30BaHUEM HCIIOJIb30BaHUEM HCIOJIb30BaHUEM UCTIONB30BaHUEM CPEJICTB
IIPOrpaMMUPOBAHUS CpEeJCTB CpEICTB CpPE/CTB POrpaMMHUPOBAHUS Ha
Ha Python u MIPOrpaMMUPOBAHUS NpOrPaMMHUPOBAHUS HA | MIPOrPaMMHPOBAHUS Ha Python u
creuuan3upoBaHHblX | Ha Python u Python n Python u CHeNHaTU3UPOBAHHBIX
OnOIMOTEK aHaIH3a CTIEIUATH3NPOBAHHBIX | CIEIHANIN3UPOBAHHBIX | CHEHHATM3HPOBAHHBIX OuOIMOTEK aHaIHM3a
JAHHBIX OubIMoTEK aHaM3a OubIMoTEK aHaH3a OubIMoTEK aHaH3a JTAaHHBIX
JAHHBIX JIAHHBIX JIAHHBIX
YK-2. VK-2.1. ®opmynupyet | 1.1 3Haer He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPILICHCTBE
B paMKax CHELHUATN3UPOBaHHbIC | CIEIUAIN3NPOBAHHBIC | YPOBHE yYpOBHE CHeUaT3UPOBaHHBIC
MIOCTABJICHHOH LeTH OUOIMOTEKN IS OUOIMOTEKN IS CTEIHATN3NPOBAHHBIE | CHEIMAIHN3UPOBaHHBIC OMOIMOTEKH AJIST aHATIN3a
MPOEKTa aHanM3a JaHHBIX aHaNM3a JaHHBIX OUOTMOTEKH IS OUOIMOTEKH IS JTAaHHBIX
COBOKYITHOCTh aHaJIM3a JJaHHbIX aHaJIM3a JaHHbIX
B3alMOCBS3aHHbIX 1.2 paspabateiBaeT He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
3a/1a4, NIPWIOKEHHUS U pa3pabaTbIBaTh ypOBHE pa3pabaTeIBaTh | ypOBHE pa3pabaThIBaTh BBIOMpATH pa3pabaThIBaTh
o0ecIeunBaoLINX ee COOCTBEHHBIX HPUIOKEHUS U NPUIOKEHUS U NPUIOKEHUS 1 MIPUIIOKEHUS U
JIOCTUIKEHUE. OMOIMOTEK Ha SI3bIKE COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX OMOJIMOTEK | COOCTBEHHBIX OMOIMOTEK
Onpenensier Python OuOIMOTEK Ha SI3bIKE OuOIMOTEK Ha SI3bIKE Ha si3b1ke Python Ha si3p1ke Python
OXHUJ[aeMbIe Python Python
pE3ynbTaThl PCIICHUA 1.3 Bmageer He Bimaneer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B coBepiieHCTBE
BBIJICJICHHBIX 33/1a4. BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU ypOBHE yYpOBHE BBICOKOYPOBHEBBIMHU
SI3BIKAMHA SI3BIKAMHA BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU SI3BIKAMU
MIPOTrPaMMHUPOBAHUS MIPOTPaMMHUPOBAHUS SI3BIKAMHA SI3BIKAMHA MPOTrPaMMHUPOBAHUS
Python, Python, MIPOTrpaMMHPOBaHUS MIPOrpaMMHPOBaHUS Python,
COOTBETCTBYIOLUIUMHU COOTBETCTBYIOLIUMHU Python, Python, COOTBETCTBYIOIINMH
6ubimorekaMu 6ubimorekaMu COOTBETCTBYIOITIMH COOTBETCTBYIOITUMH 6ubmmorekamu (NumPy
(NumPy Pandas, (NumPy Pandas, OubIHoOTEKAMH 6ubmmorekamu (NumPy | Pandas, SciPy) u
SciPy) u SciPy) u (NumPy Pandas, Pandas, SciPy) u crenuanu3upoBanybM 110
CHEMATM3UPOBAHHBIM | CIICIMATU3UPOBAHHEIM | SciPy) m CIELUAIN3UPOBAaHHBIM
o 1o cnenuanu3upoBaHaeM | 110

110




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

VYK-2.2. Ilpoextupyer
pelieHne KOHKPETHON
3aJa4ud IPOEKTa,
BBIOHpas
ONTHMANBHBII cIOCO0
ee peLIeHHs, HCXOs
W3 IEUCTBYIOIIMNX
IMpaBOBbBIX HOPM U
MMEIOIINXCST PECYPCOB
Y OTPaHUYEHUI

Kox n HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

1-2

3

4

2.1 3HaeT METOIbI
HHTEIJICKTYalbHOTO
aHaJIn3a JAaHHBIX,
HUMETh MPE/ICTaBICHHUE
0 THIaX 3ajad4,
HMMEIOIIMUX OTHOILLIEHUE
K aHAIIU3y JaHHBIX
100 MOTEHIUAT IS
PEIICHHS C TIOMOII[BIO
yKa3aHHBIX METOJIOB.

He 3HaeT MmeTom!
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX,
UMETh TPEICTaBICHNE
0 THUIIax 3ajad4,
HMEIOIIMUX OTHOIIEHNE
K aHaJIU3y JAaHHBIX
J1M00 MOTEHIUAT IS
pelieHus ¢ MOMOIIbIO
YKa3aHHBIX METOJIOB.

3HaeT Ha HU3KOM
YPOBHE METOIIBI
HHTEIUICKTYaIEHOTO
aHAJIN3a JaHHBIX,
HUMETh TIPeZICTaBIICHIE
0 THIAX 3a1ad4,
HMMEIOIIUX OTHOIIEHUE
K aHAJIM3Y JaHHBIX
1100 oTEeHIUaN I
PELIEHUS ¢ TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha cpeHeM
YPOBHE METOJIBI
MHTEIJICKTYalbHOTO
aHaJau3a JaHHBIX, UIMETh
MPE/ICTABICHUE O THUIAX
3a7a4, UMEIOIIHNX
OTHOIIICHHE K aHAJIH3Y
NaHHBIX 1100 ITOTEHIUAT
JUTSL PEIICHUS C
MIOMOIIBI0 YKa3aHHBIX
METO/IOB.

3HaeT B COBEPIIICHCTBE
METOZBI
HHTEJUIEKTYaIbHOTO
aHaJIN3a JaHHBIX, UMETh
NpeICTaBJICHUE O TUIIAX
3aj1a4, UMEIOIINX
OTHOIIICHHE K aHAIIU3Y
JIAaHHBIX JTN0O0 MMOTEHIINAT
JJIA peII€HUA C TIOMOLIBIO
yKa3aHHBIX METOZOB.

2.2 npoBOAUT
JEKOMITO3HIINIO
CJIOKHBIX 3a/1a4d Ha
Goiee IpoCTHIE U
TIOJITAFOTIIIECS
PpEILICHUIO
N3Yy4YCHHBIMHA
METOJIaMU,
COIIOCTABIISIET HAOOPBI
JaHHbIX

He ymeer npumeHsTH
METOJIBI
HWHTEIUICKTYaJIbHOTO
aHaM3a JaHHBIX I
3a71a4 B CBOEH
po¢eCCHOHATBHOM
o0JiacTi, NPOBOIUTH
JICKOMITO3HIIUIO
CJIOKHBIX 3a/1a4 Ha
0osee MpoCThie U
TO/TAF0TIHECS
pEIICHUIO
HM3YYCHHBIMU
METOJIaMH,
COITOCTABIIATH HAOOPHI
JTAHHBIX,
OCYIIECTBIISITh
Pa3JINYHBIC TUIIBI
aHaJM3a v MPOTHO3a C
MTOMOIIIBIO METOI0B
HHTEJUIEKTYaJIbHOTO
aHaIn3a JaHHBIX

YMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METO/IBI
HMHTEIUICKTYaIIbHOTO
aHaJIN3a JaHHBIX IS
3a7a4 B CBOEH
npoQeCCUOHATBHOM
001acTH, IPOBOJUTH
JIEKOMITO3HUIIAIO
CIIO’KHBIX 3aJ]a4 Ha
Oonee mMpocThie U

MO JAIOIIIHECS
pelIeHuro
HM3YYCHHBIMHU
METOIAMH,
COITOCTABIIATH HAOOPHI
JIAHHBIX,
OCYHIECTBIISTh
Pa3INnIHbIC TUIIBI
aHaJIM3a U MPOTHO3a C
TIOMOIIIBI0 METOI0B
HHTEJUIEKTYaJIbHOTO
aHajau3a JaHHbBIX

YmMeer Ha cpenHeM
YpOBHE IPUMEHSTH
METOJIBI
HWHTEIUICKTYaIIbHOTO
aHaM3a JaHHBIX JJIL
3a7a4 B CBOEH
npoQeCCHOHATBHOM
001acTH, IPOBOJUTH
JICKOMITO3HIIUIO
CJIO’KHBIX 3a/1a4 Ha
0onee mMpocThie U
TOJTAFOIIINECS PEIICHUIO
M3YYECHHBIMU METOJJAMH,
COIIOCTABIIATH HAOOPHI
JTAHHBIX, OCYIICCTBIIATh
pa3IHYHBIC TUTIBI
aHalM3a M MPOTHO3a C
MIOMOIIIBI0 METOI0B
HUHTCIUICKTYAJIbHOI'O
aHaIn3a JaHHBIX

VMeeT B COBEpLICHCTBE
BBIOUpATh IPUMEHSTh
METOHBI
MHTEJUICKTYaIbHOTO
aHaJW3a JaHHBIX JUIA 387024
B CBOEH
npodeCCHOHATBHOM
obracTy, MPOBOIUTH
JCKOMITIO3UITUIO CJIOXKHBIX
3a1a4 Ha 6osee IpocThie U
TIOJIJIAFOLIIECS] PELICHUI0
N3Yy4YCHHBIMH METOJaMHU,
CONOCTABJIATH HAOOPEI
JaHHBIX, OCYILECTBISTh
pasIMYHbIC THIII aHATN3a
Y NPOTHO3a C TIOMOLIBIO
METOZIOB
MHTEJJIEKTYaIbHOTO
AHaJIn3a JaHHBIX




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

VK-2.3. Pemaer
KOHKpETHBIC 3a/1a4
MPOEKTA 3as1BJICHHOTO
KadecTBa U 3a
YCTaHOBIICHHOE BpEMsI

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5

110 THACIUITIINHE
2.3 BHageeT He Bmageet Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnageer B coBepiieHCTBE
TEXHOJIOTUSIMU TEXHOJIOTUSIMU YPOBHE TEXHOJIOTHSIMHA | YPOBHE TEXHOJIOTHAMHU TEXHOJIOTUSIMU

NPOEKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX H
HCTIONB30BaHUS
oOyy4aromux HabopoB
JIAHHBIX

NPOEKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX 1
HCTIONB30BaHHS
o0y4aromumx HabopoB
JIAHHBIX

NPOEKTUPOBAHHS U
pa3paboTku 0a3 u
XPaHWIHIL JaHHBIX U
HCTIOB30BaHHS
o0y4aromumx HabopoB
JIAHHBIX

NPOEKTUPOBAHHUS U
pa3paboTku 0a3 u
XPaHWIHIL JaHHBIX 1
HCTIONB30BaHHS
o0y4aromumx HabopoB
JIAHHBIX

NPOSKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX H
HCTIONB30BaHUS
o0yyaromux HabopoB
JIAHHBIX

3.1 3HaeT cmocoOsI
cOopa u aHanu3a
HUCXOOHBIX JaHHBIX
JUTS| IOCTAHOBKH
3aj1a4, PeIIaeMBbIX C
MOMOIII0 METOJI0B
HHTEIJICKTYaIbHOTO
aHaM3a TaHHBIX.

He 3Haer 3HaTh
crocoOsI cOopa u
aHaJIn3a UCXOOHBbIX
JaHHBIX IS
MIOCTAQHOBKH 3a]1a4,
pernraeMbIX C
TIOMOILBEO METOIOB
HHTEIUICKTYaIbHOTO
aQHAJIN3a JAHHBIX.

3HaeT Ha HU3KOM
YPOBHE 3HATh CIIOCOOBI
cOopa u aHanu3a
HCXOJHBIX JTAHHBIX JJIS
MOCTAHOBKH 3a/1a4,
peraeMsbIx ¢
MOMOII[BIO METO/I0B
HHTEIJICKTYaIbHOTO
aHaIM3a IaHHBIX.

3HaeT Ha CpeAHEM
YPOBHE 3HATh CIIOCOOBI
cOopa u aHanm3a
HCXOJIHBIX TAHHBIX JJIS
MOCTAHOBKH 3a/1a4,
pelIaeMbIX ¢ MOMOIIBIO
METO/IOB
UHTEIJICKTYaIbHOTO
aHanM3a IaHHBIX.

3HaeT B COBEPIIICHCTBE
3HATh CIIOCOOBI COOpa U
aHaJIn3a HCXOOHBIX
JTAHHBIX JJISl TOCTAHOBKH
3aj1a4, PEIIaeMbIX C
MOMOIIBI0 METOJIOB
MHTEIICKTYaIbHOTO
aHaJM3a JIaHHBIX.

3.2 MOHMMAET KakK
H3YYECHHBIE B Kypce
METO/IbI peaTn30BaHbI
B ucnons3yemom 110.

He ymeer [lonumars
KaK U3y4CHHbIC B
Kypce MeTOJbI
peaau30BaHbl B
ucnosszyemom 110.

VMeeT Ha HU3KOM
ypoBHe [lonumaTts kax
W3YYEHHBIE B Kypce
METO/JIbI PEATN30BaHBI
B ucnosibzyemoM [10.

YMeer Ha cpenHeM
ypoBHe [lonumaTte kax
U3y4YCHHBIE B Kypce
METOJBI PEATH30BAHBI B
ucnosnszyemom 110.

YMeeT B COBEpIIICHCTBE
BbIOMpaTh [ToHMMaTh Kak
H3y4YeHHBIE B Kypce
METOJIBI PeaIN30BaHbI B
ucnons3yemom I10.

3.3 Baajgeer
criocobamu
I/IHTeraL[I/II/I
Pa3HOPOHBIX HAOOPOB
JIAHHBIX B €IMHOM
XPaHUIIHUIIE.

He Bimaneer
crrocodbamu
HMHTETpALuU
Pa3HOPOIHBIX HAOOPOB
JIAHHBIX B €IMHOM
XPaHUIIHIIE.

Brnaneer Ha HM3KOM
ypoBHE criocobaMu
UHTETPaIUH
Ppa3HOPOIHEIX HAOOPOB
JIAHHBIX B €IMHOM
XpaHWIHUIIE.

Bnaneer Ha cpegHem
ypoBHE criocobaMu
HHTErpanuu
Ppa3HOPOIHEIX HAOOPOB
JTAHHBIX B STTHOM
XpaHWITHUIIE.

Buageer B coBepleHCTBE
croco0amMu HHTETPaIUH
Pa3HOPOAHBIX HAOOPOB
JTaHHBIX B €JTHHOM
XpaHWIHIIE.




Kon
KOMIICTEHIIMHU

ITKC-3

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

TIKC-3.3 Bnageer
HaBBIKAMU
MIOCTPOEHUS
HMHXXEHEPHO-
Tre0JIOrM4YeCKON U
TUAPOTEOIOTUYECKOM
MOJIETH U3y4YaeMbIX
00BEKTOB.

T1KC-3.4 Bnaneer
HaBBIKAMU
Ka4eCTBECHHOIO 1
KOJIMYECTBEHHOTO
MIPOrHO3a ONACHBIX
T'€0JIOTHYECKUX
MPOLIECCOB U SIBJICHUMN

Kox n HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

1-2

3

4

3.lmpuMEeHsIeT METOIBI
HMHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX IS
3aJ1a9 B CBOCH
po¢eCCHOHATBHO
obOactu

4.1 ocymecTBiseT
Ppa3JINYHbBIEC THUIIBI
aHanM3a ¥ IPOTHO3a C
TIOMOIIBIO METO/IOB
HHTEJJIEKTYaIbHOTO
aHaJIM3a JaHHbBIX

He ymeer npumeHsTh
METOJBI
HWHTEIUIEKTYaJIbHOTO
aHaM3a JaHHBIX JJIL
3a/1a4 B CBOEH
npoheCCHOHATBHOM
obnacTu

He ymeer
OCYIIECTBIISATH
Ppa3JINYHbBIEC THUIIBI
aHaM3a ¥ MPOTHO3a ¢
TIOMOIIBIO METO/IOB
HMHTEJUIEKTYaJIbHOTO
aHaJu3a JaHHbIX

YMeeT Ha HU3KOM
YpOBHE IPUMEHSITH
METO/IBI
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX IS
3aJ]a4 B CBOCH
npoeCCHOHATBHOM
obactu

YMeeT Ha HU3KOM
YPOBHE OCYILECTBIIATH
Ppa3IHYHBIC TUTIBI
aHalM3a M MPOTHO3a ¢
IIOMOIIIBI0 METOI0B
HUHTEIJIEKTYalIbHOTO
aHajan3a JaHHBIX

VYMeer Ha cpenHeM
YpOBHE IPUMEHSITH
METO/BI
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX IS
3aJ]a4 B CBOCH
npo¢eCCHOHATBHOM
obJactu

Vmeer Ha CpeaHEM
YPOBHE OCYHICCTBJIATH
PA3JINYIHBIC TUIIBI
aHaJin3a 1 MpoOTrHo3a €
IIOMOIIBIO MCTOJO0B
HUHTCJIJICKTYaJIbHOT'O
aHaJIn3a JaHHbIX

‘YMeer B COBEpLIEHCTBE
BEIOMpPATH IPUMEHSATH
METOIBI
HHTEJUIEKTYaJIbHOTO
aHaIM3a JaHHBIX JJIS 33719
B CBOEH
npogeCCHOHATBHOM
obnactu

Vmeer B COBCPUICHCTBC
OCYIICCTBJIATH PA3JINYHBIC
THUIIBI aHAJIN34a U TIPOTrHO3a
C IIOMOIIIBIO METOJJ0B
HWHTCJUICKTYAaJIbHOI'O
aHaJInu3a JaHHBIX
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