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1. Ieau u 3a1a4M OCBOEHUS TUCHMILINHBI/ MOIYJISA

]_ICJIB JAUCHUIINIMHBI 3aKJII0YAaCTCd B OBJIAACHHUU CTYACHTAMH OCHOBAMH paGOTLI C A3BIKOM
Python B aHanm3e maHHBIX, PACHIMPEHUN TEOPETUYCCKON M MPAKTHUYECKON TMOJATOTOBKU B OOJIACTH
MaTeMaTHYECKOTO aHAJIN3a, IMHEHHOH aareOphl, METOI0OB ONTHMH3AIIUN, TEOPUH BEPOSTHOCTEH.

3amaun TUCIUTUINHBL

- OBJaJieHHEe OCOOCHHOCTSIMM si3blka Python 1uist aHanmusa maHHBIX, TPUHIMIIAMU YTEHUS
Pa3InYHbIX JTAaHHBIX,

- m3yueHue Python-OubimoTek, comepikamux OOJbIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpalii ¢ MHOTOMEPHBIMH MAacCCHBAMHU 0 BU3YaJIHW3allMH U PEaTH3AIUU PA3TUIHBIX
MaTEMATUYCCKUX MCETOAOB, B TOM YHCIIC JIMHEHHOU anre6pbl KaK OCHOBHOI'O MaTeMaTH4YCCKOI'O
anmapara Jiyisi paboThl ¢ JaHHBIMU;

- W3YYEHHE METOJIOB ONTHMH3ALMU KAaK HAWIY4IIero WHCTPYMEHTA I OIpEIeIICHUS
ONTUMAJILHBIX ITAPAMETPOB CHCTEMBI,

- 3HAKOMCTBO C MAaTpUYHBIMU PaA3JI0XKCHUAMU, KOTOPBIC HMCIOJB3YIOTCA IIPHU IOCTPOCHHU
PErpeCCHOHHBIX MOIIGJICfI, A1 YMCHBIICHUA PasMCPHOCTU HOAHHBIX, B PCKOMCHAATCIBbHBIX
CHCTEMaxX U B aHAJIM3€ TEKCTOB;

- pacuiMpeHHe 3HaHUK O 0a30BBIX KOHIICMIHUSAX TEOPHH BEPOSTHOCTEH M CTAaTHCTHUKH,
KOTOPBIC H€O6XOI[I/IMI>I U1 IIOHUMAaHUA MEXaHUu3Ma pa6OTI)I MMPAKTUYCCKU BCEX MCTOIOB aHaIn3a

NAHHEBIX.

2. Mecto aucuumiInHbI/Moay.as B crpykrype OIIOII BO

JlucuunimHa OTHOCUTCSA K AMCHUIUIMHAM 3niekTuBHoro moayns «Digital & IT. Mammnnoe
oOydeHHe W aHaiW3 JaHHBIX» YacTH y4eOHOro TuiaHa, (OPMUPYEMOH  y4aCTHHKAMU
00pa3zoBaTeNbHBIX OTHOIICHU.

HCO6XOZII/IMBIMI/I YCJIOBI/IHMI/I IJIs1 OCBOCHUSA JUCHUIIJIUHBI ABJIAKOTCA:

— 3HaHUWE OCHOBHBIX MATPUYHOM anreOpbl, MaTEeMaTHYECKOTO aHaiu3a, TeOopUu
BEPOSATHOCTEN U MAaTEMaTUYECKOW CTaTUCTUKHU;

— [IOHMMAaHHUE OCHOBHBIX MPUHIMUIIOB AITOPUTMHU3ALNUU U IPOTPAMMUPOBAHUS;

—  3HaHHUE OCHOB s3bIKa MporpammupoBanus Python;

— BIJIQJICHUE HaBBIKAMHU HCIIOJb30BAHUSI KOMIIBIOTEPHBIX TEXHOJIOTUH U  CPEACTB
00paboTKK HHPOPMALIUH.

ConepxaHve  JUCHUIUIMHBI  SIBISETCS  JIOTMYECKUM  MPOAOJDKEHHEM  JTUCIUTLIIMHBI
«MaremaTtuka» 0a30BbIM JUIA W3y4YeHUs cieayrommx auciumuimd moxayms «Digital & IT.
MammnaHoe 00ydeHre W aHaluu3 JaHHBIX»: «MallmHHOe 00y4YeHHe U BOIMPOCHI MCKYCCTBEHHOTO

HUHTCIIJICKTAa», ((HCﬁpOHHBIe CETH», ((HpI/IKJ'IaI[HLIC 3aJa4i aHajIn3a JaHHBIX).



3. Pe3yabTaThl 00yUeHHs 10 TUCHHUIIJIHHE/MOLY IO

[Iporiecc wW3ydeHUs AUCHUIUIMHBI/MOIYJS HampaBieH Ha (OPMHUPOBAHUE CIEAYIOMIMX

KOMIIETEHIIUN:

Tab6muna 3.1

Konx n nanmenoBanue
KOMITETEHIIUN

Kopg u nammeHoBanue
HWHAWKATOpa TOCTIKEHUL
xomrrereHIn (MJIK)

Kon n HanmeHOBaHUE pe3ynbTaTa 00ydIeHHs MO
JVCIUIIINHE

VK-1. Cnocoben
OCYIIECTBIISITH MTOUCK,
KPUTHYECKHI aHAITU3 U CHHTE3
uH(popMaLUK, TPUMEHSThH
CHUCTEMHBIH TIOIXO IS
peLICHUsI TOCTABICHHBIX 33/1a4

VYK-1.1. OcymecTBiseT BEIOOD
AKTyaJIbHBIX POCCHUHCKUX U
3apy0eKHBIX HCTOUYHHKOB, a
TaK e MOUCK, cOop U
00paboTky nHpOpManny,
HEOOXOAMMOiT ATt PeIICHUsI
MOCTaBIICHHOM 3a/1auu

3naTh: 31 aKkTyaiapHbIC HCTOYHUKHA HHPOPMAITUT
0 COBpeMeHHBIX OubmroTekax Python st
aHaIM3a JAaHHBIX

VYmers: Y1 ocymiecTBisTh HOUCK, cOOp U
MIOJITOTOBKY JAHHBIX JJIs aHAJIHM3a

BiageTs: B1 HaBbIKaM# OATOTOBKH H
00paboTKU TaHHBIX cpeacTBamu Python

VYK-1.2. CucremaTtusupyer u
KPUTHYCCKH aHATTM3HPYET
UH(POPMALHIO, IOTYICHHYIO U3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHH C TPEOOBAHUAMH
U YCIIOBUSIMH 332491

3HaTh 32: MexaHu3Mbl 1 METOIUKH
CHCTEMATH3allMK, aHAJIN3a U CUHTE3a
WHPOPMAILIUH, B COOTBETCTBUH C TPEOOBAHUSIMA 1
YCIIOBHSMH 3aJa4H.

YMmerp V2: CucreMaTu3upoBaTh U KpUTHUECKU
aHAIN3UPOBATh HHPOPMALIHIO, HEOOXOUMYIO
JUISL peIICHUs] TOCTABICHHOH 3a1a4H.

Bmaners B2: Metoaukoii cuctemMaTu3alnm,
aHanu3a HHQOPMAIMH B COOTBETCTBHH C
TpeOOBaHUSIMHU U YCIOBUSIMH 33Ja4H.

VK-1.3. Mcnons3yeT METOAUKH
CHCTEMHOT'0 ITOJIX0/1a MPH
pELICHUH OCTaBJICHHBIX 3a/1a4

3HaTh 33: 3HaeT METOAUKU UCIIOIb30BAHHUS
CHUCTEMHOT'0 MOJIX0/1a MPU PEIICHUH
MOCTaBJICHHOH 3aJauH.

Ymets Y3: PaccmaTpuBaTh BO3MOXKHBIE
BapHUaHTHI pEIICHN 3a/1auH, OLEHUBas UX
JIOCTOMHCTBA U HEJIOCTATKH, UCII0JIb30BaTh
OCHOBHBIE ITPUHIUIIBI CHCTEMHOTO MOAX0a MU
peUIeHUH [TOCTABJIECHHOM 3a/1a4H.

Biagets B3: MeTtoankoii CHCTEMHOTO MOIXO0IbI
TIPH PEUICHUH TTOCTEJICHHOM 3aJauu.

YK-2. CnocobeH onpenemsTh
KpYT 33724 B paMKax
IMOCTaBJICHHON LIENIH 1
BBEIOMpATh ONTUMAJIbHEIE
CIOCOOBI UX PEIICHUs, HCXOJIS
W3 IEUCTBYIONIUX MPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB
U OrpaHUYEHUN

VYK-2.1. [IpoBoaut aHATH3
[TOCTABIIEHHOM LIETH U
(hopMyITUpYyET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOMMO PEIUTh
JUTSL €€ JOCTHIKEHHS

3HaTh: 34 3Tansl HWHTCJUICKTYaJIbHOI'O aHaJIn3a
JAaHHBIX, TUIIOBBIC 3a/1a4d aHAJIM3a JaHHBIX

Ymers: Y4 dhopMynrpoBaTh 331241 aHAIN3a
JJAHHBIX B paMKax MOCTABJICHHOH LIeNTN

Bnagers: B4 HaBpIKaMu aHAINA3a JaHHBIX
cpeactBamu Python

VYK-2.2. Beibupaet
ONTHUMAJIBHBIH c1IOCO0
pelieHus 3a1a4, UCXOAs U3
MMEIOIINXCSI PECYPCOB U
OrpaHUYEHUN

3Hath: 35 coBpeMeHHbIE OMOIMOTEKH U METOIBI
Python i aHanusa naHHBIX

YmeTb: Y5 BHIOHpATh ONTUMANBHBIE OHOINOTEKN
Y METO/IbI, HCXOJIsl U3 UMEIOIINXCSl PECYPCOB U
OrpaHUYEHUN

Bnaners: B5 HaBpIkaMu HCIOIB30BaHUS
pa3InMUHBIX OHOIHOTEK 1 MeTo0B Python

YK-2.3. Ananmsupyer
JIeUCTBYIOIIIEE
3aKOHOJIATEJILCTBO U NIPaBOBBIE
HOPMBI, pETyJIMpYIOIIHe
o6uacTe npoeccnoHaIbHOM
JIeSITeIIbHOCTH

3Hate 36: BUIBI IUIICH3UPOBAHUS
KOMIBIOTEPHBIX IPOTPaMM U HaKJIaJbIBAEMBIX
JIMLEH3USIMU OTPAHUYEHUI

Ymets Y6: 0popMIIST IPOTPaMMHBIN KOJT B
COOTBETCTBHHU C TPEOOBAHUSIMU, IPUHITBIMU IS
COOTBETCTBYIOIIETO S3bIKa NPOrPaMMHUPOBAHHUSL.

Bnagers B6: criocoOHOCTBIO ONPEAETSATh IENH U
3a/1a4¥ MPU NPOTPAMMHOM PEIIEHUHU NPOEKTHOM
poeCCHOHATIBHO 3a/1a4d C YIeTOM
PECYPCHBIX: BpEMECHHBIX, (PHHAHCOBBIX —
OTrpaHUYEHUIl B COOTBETCTBUM C HOPMATUBHO-
NIpaBOBOM JOKYMEHTalMeH

TIKC-3. Criocoben
pa3pabaThIBaTh U MIPOBOIUTH
MEPOIIPHUSITHS 110 MOBBILIICHUIO

[TKC-3.1. OneHka BO3AcHCTBUSA
Ha OKPYKAFOIIYIO CPEAy H
9KCIICPTH3a MPOEKTOB

3HaTh: 37 MaTeMaTUIeCKHEe METOIbI 1
oubanorexu Python, ucrons3yemelie mpu aHanuse
JAHHBIX




3¢ hexTHBHOCTH
PUPOIOOXPAHHOU
JeATETbHOCTH

YMers: V7 NpUMEHATh MaTeMaTHUYEeCKHE METO bl
u Oubnnoreku Python s aHanmm3a naHHBIX

Bnaners: B7 HaBbIkK pa3paboTku U
HCCIIEIOBAaHNS KOMIIBIOTEPHBIX MOAEIEH [UIs
aHaNM3a JaHHBIX B TPO(ECCHOHATBHOM
JEATEIbHOCTH

[MKC-3.3 AHanu3 npu9uH U
MOCTEACTBUN 3arpsA3HEHUS
OKpY>Karouiei cpepl

3HaTh: 38 MaTeMaTHUYECKHUE METOIBI U
o6ubmmortexn Python mis ocymecTBneHus
(haKTOPHOro aHaIKM3a U MPOTHO3UPOBAHUSI

YmeTs: Y8 npuMeHITh MaTeMaTHIECKUE METOIBI
u 6ubnmuorexu Python miist ocymecTBnenus
(haKTOPHOTO aHAIN3a U MPOTHO3UPOBAHUS

Bnanets: B8 naBbikamMu BI)I60pa OIITUMAJIbHBIX
MaAaTEMaTUYCCKUX MCTOJ0B U MCTOZ0B PythOIl JIIsL
OCYHICCTBJICHUSA (l)aKTOpHOI‘O aHalJiu3a u
MIPOrHO3MPOBAHUA B HpO(beCCHOHaHLHOﬁ
JCATCIBHOCTHU

4. O0beM JUCHUNJIMHBI/MOIYJIA

OO0muit 00beM TUCHUIIINHBI COCTABIIET 3 3a4eTHRIX equHuIbl, 108 gacos.

Tabnuua 4.1
AynutopHble 3aHATHS / KOHTaKTHas paboTa,

®opma
dopma Kypc/ yac. CaMocTosiTenbHas .
l'[pOMe)KyTO‘-IHOI/I

o0yJeHust ceMecTp IMpaktuueckne | JlabGopaTopHbIe pabora, vac.
Jlexmuu aTTeCTaluu
3aHSTHSA 3aHITHS
ouHas 3/5 18 34 56 3a4eT

5. CTpyKkTypa u coaep:KaHMe TUCHUIIIHHBI/ MO

5.1. CtpykTypa AUCIUTIITNHBI.
ouyHasi popma o0yuenusi (ODO)

Tadmuua 5.1.1

c y AynuTtopHbIe OneHo4HBIE
KTypa AUCLMIUINHBI/MOTYJIIS
No TPyKIyPa et Y 3aHATHSA, Yac. CPC, | Bcero, CpeJlCTBal
Koxg MJIK
n/n | Homep yac. yac.
Hamnmenosanue pasnena JI. | IIp. | JIad.
paszena
Komnoxsuywm,
1 1 Brenenue 2 8 14 24 Patora Ha
NPaKTHYECKUX
3aHSITHAX
VK-1.1 KOJ‘IJ;OKBI/IYM,
P
2 2 EH6H1/10Te1<14 Python n 6 10 14 30 VK-1.2 aboTta Ha
JIMHelHas anreopa VYK-1.3 MPaKTHYECKUX
YK-2.1 3aHATUAX
yK'g-g KonnoxBuym,
YK-2.
Pa6ota Ha
3| g | Ounnmsammsin 6 | 8 14 | 28 | mKC-31 ra
MaTpHUYHBIE PA3JI0KEHUS IKC-3.3 MPaKTHYECKUX
3aHITHAIX
Komnoksuym,
Pabora Ha
4 4 CiyyaiiHoCTh 4 8 14 26
MPaKTHYECKUX
3aHATHAX
5 | 3auer - - - - - - -
Uroro: | 18 | 34 56 108 - -




5.2. Coneprxanue JUCUUTUTMHBI/MOTYIIS.

5.2.1. Conmeprkanue pa3aenoB IUCIUTUTHHBI/MOIYIS (IUIAKTHUECKUE SAMHUIIBI).
Pasnen 1. «Beenenue». Python — oauH U3 ri1aBHBIX HHCTPYMEHTOB CIICIIMAIKMCTA B HAYKE O

nanHbiX. L{ukel, GyHKIMK, TeHEpaTopsl, list comprehension. dyHkiuu U ux cBoiictra. [Ipenen u
npou3BoAHast. ['eoMeTpru4ecKuii CMBIC MPOU3BOIHOM.

Pa3nen 2. «bubnuorexku Python u nuneitnas anre6pay». Pandas. Data Frame. NumPy, SciPy
u Matplotlib. Pemenne ontummuzanuoHHbIX 3amad B SciPy. CucrteMbl JTMHEHHBIX ypaBHEHHUH.
Martpuussle onepauuu. Panr u onpenenurens

Pazgen 3. «OnTtumMusanust u1 MaTpUUHBIE Pa3I0KeHUs». YacTHbIE IPOU3BOIHBIE U IPAUEHT.
KacarenpHast miIockoCcTh M JIMHEHHOE Tpubmmkenue. Ontumuzanus Hernaakux GyHkmumii. Meton
UMUTAIMM OTKuTa. ['eHeTndeckue anroputMbel U nuddepennumanbaas 3Bomonus. Hemmpep-Mug.
[TpubnmkeHne MaTpulleid MEHBIIIETO PaHTa.

Paznen 4. «Cny4aitHocTh». Cl1y4aiiHOCTh B TEOpUU BEPOSITHOCTEN U cratuctuke. CBoiicTBa
BEpPOATHOCTH. YCJIOBHas BeposTHOCTh. OIleHKa pacnpeneneHus 1o BblOOpke. BakHbie
XapakTEepUCTUKU  pacnpenencHuil. LlenTpanbHas mnpexnenbHas Teopema. JloBepuTENbHbBIE

HHTCPBAJIBI.

5.2.2. Copeprkanue TUCIUTUIMHEI IO BUJAM Y4eOHBIX 3aHSATHHA.

JleKIMOHHBIE 3aHATHA
Taomuma 5.2.1

Ne/m | Homep pa3zmena AUCIUTLTIHEL O6sem, uac. Tema nexuuun
ODO | 300 | 0300
1 1 2 - - Beenenne
2 2 6 - - Bubauoreku Python u nmuneiinas anreGpa
3 3 6 - - OnTuMU3alys 1 MAaTPHYHBIC PA3TI0KCHUS
4 4 4 - - City4yaiiHOCTb
HUroro: 18 - -
HpaKanecm/le 3aHATHUA
Tabnuna 5.2.1
Ne /i | Homep pazaena AUCHMILUIUHBI Obrew, sac. HaunMmeHoBaHUE NPaKTHYECKUX 3aHATHIH
O®O | 300 | O3DO
1 1 8 - - Beenenue
2 2 10 - - bubnuorekn Python u nuneiinas anredpa
3 3 8 - - Ontumuszanys 1 MaTpUYHbIE Pa3I0XKEHUSL
4 4 8 - - Cry4aitHocTh
Hroro: 34 - -

JlabopaTopHbie padoThI
Jlabopamopuvie pabomul yuebHbiM NIAHOM He BPe0YCMOMPEHbl

CamocrosiTesibHast padoTa CTyIeHTA
Tabmuua 5.2.4




Ne Howmep paznena O6mwem, gac. Tema Big CPC
/o JAUCHUITIINHBIL (0100 300 03d0
1 1 3 ) ) Bienere IToaroToBka k
MPAKTUYECKUM 3aHITHIM
2 2 10 _ _ bubmorexu Python u nmuneitnas | Iloaroroska k
anredpa MIPaKTUYECKUM 3aHIATHIM
3 3 10 B B OntuMu3aIys 1 MaTpUIHBIe [loaroroBka k
Pa3IoKEHUS IPaKTUYECKUM 3aHITHIM
4 4 10 B B CryuaiisocTs [loaroroBka k
MIPaKTUUYECKUM 3aHITHIM
5 14 93 IToaroToBKa K KOJIJIOKBUyMaM IToxroToBka
i i i KOJIJIOKBUyMaM
6 1-4 - 3ager
HUroro: 56 - -

5.2.3. TlpenogaBanve MUCHMIUIMHBI/MOIY/S BEACTCS C MPUMEHEHHEM CJCAYIOIHUX BHUIOB
00pa3zoBaTebHBIX TEXHOJIOTHI:

—  BU3yaIu3alus ydyeOHOro marepuaja B O(PUCHOM IIAKeTe B JAMAJIIOTOBOM PEXHUME

(JIGKITMOHHBIC 3aHATHS);

— paboTa B MaJbIX Tpynnax (IpaKTHYSCKUE 3aIaHHs);

—  HWHIWBHIYyaJbHbIC 3aaHUs (IPAKTHUYCCKHUE 3aJaHHs).

Kypcosvie pabomvi/npoexmul yuebHbIM NIAHOM He NPEOYCMOMPEHbl

6. TemaTuka KypcoBbIX padOT/IIPOEKTOB

7. KoHTpoJbHBIE padoTHI

Koumponvnvie pabomul yuebnvim nianom ne npedycmompeHul

8. OueHka pe3yJbTaTOB OCBOCHHS THCIIHIIJIHHBI/MOTYJIsI
8.1. Kputepuu o1eHMBaHUS CTENEHM IMOJHOTHI M KauyecTBa OCBOEHHUS KOMIIETEHIIMI B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yJbTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeilTuHroBass cucremMa OIIEHUBAHMS CTENEHHU MOJHOTHI
KOMIIETEHIINH 00yJaromuxcsi ouHou (hopMbl 00yueHus mpecTaBieHa B Tadmuie 8.1.

N KadceCTBa OCBOCHUA

Tabmuma 8.1

Ne i/t |

Buzpl MeponpusiTHii B paMKax TEKyIIETO KOHTPOIIS

| KomuuecTBo 0aios

1 Tekymias aTTecTarus

PaboTa Ha IpaKTHYECKNX 3aHATHIX 0-10
Komnoxsuym 0-10
HUTOT'O 3a nepByro TEKYIyIO aTTECTALUIO 0-20

2 TeKyIas aTTecTaius
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
KonokBuym 0-20
HUTOI'O 3a BTOpyI0 TEKYILIYIO aTTECTALUIO 0-40

3 TeKyIas aTTecTanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KonokBuym 0-20
HUTOI'O 3a TpeTblo TEKYLIYIO aTTECTALUIO 0-40
BCEI'O 0-100




9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecneyeHne TUCIUIJIUHbI/ MOIYJIsS
9.1. IlepeueHb peKOMEHIyeMO JUTepaTypsl peacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHHBIE TNpodheccHoHaNbHbIE 0a3bl NAaHHBIX M MH()OPMAIMOHHBIE CIPABOYHBIC
CHUCTEMBI (nepeyuciumsy):
— CobctBennas nmonnorekcroBas 6a3a (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-rexunueckas 6ubmuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
['yoxuna u ®I'60Y BO «TUY» http://elib.gubkin.ru/

—  Hayuno-texuuueckas oubimoreka ®I'BOY BITIO YITHTYV http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «VYXTHHCKHMN TOCYIapCTBEHHBIN
TexHHuueckuil yauepcutet» http://lib.ugtu.net/books

— baza nannbix KoHCysnbTaHT cTyneHTa «DJIEKTPOHHAS OMOIMOTEKA TEXHMYECKOTO BY3a»
http://www.studentlibrary.ru

—  DnekrpoHHo-6ubmmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3nareasctBo JIAHDB» http://e.lanbook.com

— 000 «DneKTpOHHOE U3IATEIBCTBO FOPAMNT» www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-OnOMoTeunas cucrema BOOK.ru https://www.book.ru

— HauunoHnanbHast anektpoHHas OM0iInorexa

9.3. JIuueH3noHHOE U CBOOOIHO PACIPOCTPaHIeMOe IIPOrpaMMHOE 00eCIieUeHHe, B T.U.
OTEYECTBEHHOT'O MPOU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP

10. MaTepI/laﬂbHO-TeXHI/I‘-IECKOE odecneuyeHue }]]/ICIII/IHJII/IHBI/MO}IyIIﬂ
HOMGHIGHI/I?[ AJId TIPOBEACHUA BCCX BHUIOB pa6OTI>I, IpeaAyCMOTPCHHBIX y‘I€6HI:vIM IIJIAaHOM,

YKOMILUIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM W TEXHHYECKUMHU CPEJCTBAMHU O0yUICHHUS.
Tabmuna 10.1

ITepedens 060pyaOBaHUS, [TepedeHb TEXHUIECKUX CPENCTB 00YUCHHUS, HEOOXOAMMBIX JIJISI OCBOCHHSI
Ne i/t HEOOXOIUMOTO0 ISt JTUCLMITITHHBI
OCBOCHHUS JUCIUILINHEI (IeMOHCTpAIMOHHOE 000PYIOBaHHE)
KoMIuIekT My TbTUMETUITHOTO 000PYIOBaHHS: IPOCKTOP, IKPaH, KOJIOHKH,
1 - HMHTEPAaKTUBHAS J1I0CKa, IEPCOHANIbHBIE KOMIBIOTEPHL. JIoKaabHas U
KOpHOpaTHBHAsI CETh.

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meroauyeckne yka3aHus 110 MOJATOTOBKE K MPAKTHYECKUM 3aHSATHSIM.
[IpakTHyeckue 3aHATHS CIOCOOCTBYIOT YIIYOJNIEHHOMY M3YyUEHHMIO TUCHUIUIMHBI M CIY)XaT
OCHOBHOHM (OpPMOI1 MOJBEACHUS HTOTOB CaMOCTOSITEIbHOM paboThl cTyneHToB. OCHOBHAsA IieNb




MPAKTUYECKHUX 3aHITUN 3aKII0YAETCS HE TOJIBKO YIITYOUTh M 3aKPEIUTh TEOPETUUESCKHUE 3HAHUS, HO
U cOPMUPOBATH MPAKTHUECKUE KOMIETCHIINH, HEOOXOUMbIE OYAYIIINM CIICIIAATHCTAM.

Ha mpakTudecknx 3aHATHSX TMPUBETCTBYETCS AaKTHBHOE YYacTHE B  OOCYXKICHHH
KOHKPETHBIX CHTYaIlMi{, CIOCOOHOCTh HA OCHOBE TOJYYEHHBIX 3HAHUU HAXOAWUTh HamboJjee
3¢ (GEeKTUBHBIC PEIICHUSI MOCTABJICHHBIX MPOOJIEM, YMETh HAaXOIHWTh IMOJIE3HBIA JIONOTHUTEIBHBINA
MaTepHal 1o TeMaTuke 3aHATHH. OOyJaroImuMcs PeKOMEHTYeTCs CIISAYIONIas CXeMa IMOATOTOBKH K
3aHSTHIO:

1. [IpopaboTaTh KOHCIEKT JICKIIHA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUIX CPOPMYIMPOBATH BOIIPOCH! K IPENOIaBaTEIIO

4. Ilocrne BHIMOIHEHUSI TPAKTUYECKON paboThl OPOPMHUT OTUET U MOJATOTOBUTHCS K 3aIIUTE.
11.2. Metoaudeckue yKa3aHus 110 OPTaHU3aIllid CaMOCTOSITEIbHONW PabOTHI.

CaMocrtosiTenbHasi paboTa sBIsieTCs OJHOW M3 BaxkHEHmUX (opM H3ydeHHUs 000U
JUCHUIUIMHBL. OHA MO3BOJISET CUCTEMATU3UPOBATh U YIIyOUTh TEOPETHUUECKUE 3HAHUS, 3aKPEIUTh
YMEHHsSI M HaBBIKM, CIOCOOCTBYET pAa3BUTUIO YMEHHH TMOJb30BaThCS HAYYHOH U y4yeOHO-
METOAMYECKOW JmTeparypoi. Ilo3HaBaTenbHas HAEATENIBHOCTH B IIPOLIECCE CAMOCTOSITEIBHOU
paboThl TpeOyeT OT MaruCTpaHTa BBICOKOTO YPOBHSI aKTUBHOCTH U CAMOOPTaHHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT JIBa BUJA CAMOCTOATEIbHOW paOOThI: ayIuTOpHAs M
BHEAYJIUTOPHAs.

AynuropHas caMoCTOsITeNNbHAsI padoTa O JUCLUIUIMHE BBIIOIHACTCS Ha YU€OHBIX 3aHATUAX
[10/1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IPENOJABATENS U IO €0 33aJJaHUI0.

BueaynutopHas camocrosiTesnbHas padoTa CTYJIEHTOB IPEACTaBIsSE€T COOOW JIOrMYEcKoe
MPOJOHKEHUE AayTUTOPHBIX 3aHATHI. 3arpaThl BPEMEHHM Ha BBINIOJHEHHWE 3TOH paboTh
periaMeHTHPYIOTCS pabodynM y4eOHBIM IIaHOM. PesxxuM paboThl BhIOMpaeT cam OOydaromuiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CaMmocrosiTenbHasi paboTa MOXKET OCYILECTBISATHCS HWHAMBHIYAIbHO WM TpYyNIaMu
MarucTpaHTOB B 3aBUCHUMOCTHU OT LI€JIH, 00beMa, KOHKPETHOM TeMaTHUKH CAaMOCTOSITENIbHON padoThI,
YPOBHS CIIO)KHOCTH, YPOBHSI YMEHHUM 00yJaromuxcsl.

CamocrosarenbHass paboTa BKIIOYAaeT B ceds paboTy ¢ KOHCIEKTOM JIEKIUH, M3ydYeHue U
KOHCIIEKTUPOBAaHUE peKoMeH1yeMoi JUTEPaTyphl, MO/ITOTOBKA MyJIbTUMEANA-
COOOLIeHNI/OKIIa/I0B, MOArOTOBKA pedepara, TECTUPOBAHUE, PELICHUE 3a/ad M YNpakKHEHUH Mo
o0pa3ily, pelieHre BapHaTUBHBIX 3a/1a4, BHIMOJIHEHUE UYepTEXeH, cXxeM, pacyeToB (rpaduyeckux
paboT), pelieHne CUTYalMOHHBIX (MPOQECCHOHABHBIX) 3aJa4, MOATOTOBKA K JIETIOBBIM HIpaM,
NPOEKTHUPOBAHWE M MOJAEIHPOBAHWE pAa3HbIX BUAOB M KOMIIOHEHTOB MpPO(heCcCHOHAIbHON
JeSITeIbHOCTH, HAyYHO-HCCIIEeI0BATENIbCKYIO paboTy U Ap.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOM CaMOCTOSTENbHONW pabOThl MarMCTPaHTOB MOXKET
OCYIIECTBIISITECS B IpeAesaX BPEMEHM, OTBEJIEHHOIO Ha o0s3aTeNbHble Y4eOHBbIE 3aHATUS IO
JUCLUIUIMHE U BHEAYAUTOPHYIO CAaMOCTOSATENIbHYIO pabOTy MaruCTPaHTOB MO JAUCHUIUIMHE, MOXKET
MPOXOJUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOHN opMe.



[Tpunoxxenue 1

ILnanupyembie pe3yJbTaThl 00yYeHUs1 A5 GOPMUPOBAHUA KOMIIETEHIMN U KPUTEPHH UX OLleHUBAHUS

Jucnuminna: Matemaruka u Python ans ananu3sa qaHHbIX

Hamnpasnenue noarotosku: 20.03.01 TexnochepHas 6e30macHOCTh
Hanpasnennocts/mpoduiis: MHkeHepHas 3aIuTa OKpYKarome cpesl

Kon
KOMIIETEHIUU

Kon n nanmenoBanue
HHAWKaTOpa
JIOCTHOKEH NS

xomnereHu (MJK)

Kox n HanmeHOBaHUE
pe3ynbpTaTa 00y4IeHHs 1o
JIMCIUIIINHE

Kpurepuu onieHrBanust

€3yJIbTAaTOB O0Y4YeHHUS

1-2

3

4

YK-1. Cnocoben
OCYILECTBIIATh
TIOUCK,
KPUTUYECKUH
aHaJIU3 U CUHTE3
UHpOpMAaINH,
HPUMEHSTH
CUCTEMHBIN
HOAXOM JJIst
penieHus
MIOCTaBJIEHHBIX
3a1ad

YK-1.1.
Ocy1iecTBisieT BRIOOP
aKTyaJIbHBIX
POCCHICKUX U
3apyOCIKHBIX
MCTOYHHKOB, a TaK e
TIOUCK, cOOp |
00paboTky
HHpOpMALNH,
HEOOXOIUMOM 1A
petieHust
[IOCTaBJICHHOU 3aJ1a4ul

3Hath: 31 aKkTyanbHBIE
WCTOYHHMKU HH(POPMAIHH
0 COBPEMEHHBIX
6ubamnorekax Python mst
aHaJM3a IaHHBIX

He 3HaeT akTyanbHbIe
WCTOYHHMKU UH(POPMAIIH
0 COBPEMEHHBIX
oubmorekax Python mst
aHaIM3a JIaHHBIX

3HaeT Ha HU3KOM YpOBHE
aKTyaJIbHbIe UCTOYHUKU
uH(pOopMaLUH O
COBPEMEHHBIX
6ubnunotekax Python mms
aHAJIN3a JaHHBIX

3HaeT Ha CpeAHEM
YPOBHE aKTyallbHbIC
HUCTOYHHKH
uH(pOopMaLUH O
COBPEMEHHBIX
oubimorexax Python
JUIs aHAJIM3a JTAHHBIX

3HaeT B COBEPIICHCTBE
AKTyaJbHbIC HCTOYHUKH
uHpopmanuu o
COBPEMEHHBIX
6ubnnorekax Python
IUIsL aHAJTN3a JAHHBIX

YMmers: V1 ocyuiecTBiATh
TIOWCK, cOOp |
MOJTOTOBKY JaHHBIX JIJIS
aHaJIM3a

He ymeeT ocyiiecTBIsATh
TIOWCK, cOOp |
MOATOTOBKY TaHHBIX JJISI
aHaM3a

VMeeT Ha HU3KOM
YPOBHE OCYILECTBIISATH
TTOHCK, cOop 1
MTOJITOTOBKY NAHHBIX JJIS
aHajau3a

YMeeT Ha cpeHEM
YPOBHE OCYLIECTBIIATH
TTOHCK, cOop 1
MOATOTOBKY JaHHBIX IS
aHAIIN3a

YMeeT B COBEpIICHCTBE
OCYIIECTBIISITH TIOHCK,
cOOp ¥ TTOATOTOBKY
JAHHBIX IS aHAJIHM32

Bnaners: B1 HaBeiKamMu
MOJATOTOBKH M 00paboTKH
JIAHHBIX CPEICTBAMH
Python

He Bnaneet HaBbIKaMu
MOATOTOBKH H
00pabOTKU JAHHBIX
cpenctBamu Python

Brnaneer Ha HU3KOM
YpPOBHE HaBbIKAMHU
HOATOTOBKHU M
00paboTKN JaHHBIX
cpencreamu Python

Brnaneer Ha cpeaHemM
YpPOBHE HaBbIKAMHU
HOATOTOBKHU M
00paboTKN JaHHBIX
cpencreamu Python

Bnaneer B
COBEPILICHCTBE
HABBIKAMU MOJATOTOBKHU
1 00pabOTKHU TaHHBIX
cpencreamu Python

YK-1.2.
CucremMaTusupyer u
KPUTHYECKH
aHAIM3UPYET
nHpopmanuio,
MOJIYYSHHYIO U3
Pa3HBIX HCTOYHHKOB,
B COOTBETCTBHU C
TpeOOBaHUSAMU U

3Hath 32: MEXaHU3MBbI U
METOIMKH
CUCTEMATH3allH, aHAIIN3a
W cHHTe3a HH(GOpMAIIUH, B
COOTBETCTBUH C
TpeOOBaHUSIMH U
YCIIOBHSMU 3a/1a4H

He 3HaeT MmexaHu3Mbl U
METOMKH
CHUCTEMaTH3aIlUH,
aHaliu3a U CUHTE3a
nndopmanuy, B
COOTBETCTBHUH C
TpeOOBAHUSIMH U
YCIIOBHSMU 3a/1a4H

3HaeT Ha HU3KOM YPOBHE
MEXaHHU3MbI U METOTUKH
CHCTeMaTH3alHH,
aHaIM3a ¥ CUHTE3a
nHdpopMmanuy, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIOBUSIMH 3aJ1aul

3HaeT Ha CpeTHEM
YpPOBHE MEXaHHU3MBI U
METO/IMKU
CHCTeMaTH3alHH,
aHaIM3a ¥ CUHTE3a
nHdopMmanuy, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 33124

3HaeT B COBEPILICHCTBE
MEXaHU3MBI 1
METOTUKH
CHCTeMaTH3alIHH,
aHaIM3a ¥ CUHTE3a
nHpopManuy, B
COOTBETCTBHH C
TpeOOBaHUIMU H
YCIIOBUSIMU 3aJ1a41




Kon
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

YCIIOBUSIMU 3a/1a41

KOII 1 HAMMCHOBAHUC

Kpurepun oniennBanus

C3YyJIbTAaTOB O6y‘{CHI/Iﬂ

pe3ynbTata 00y4eHus 1Mo 1-2 3 4 5
JIACLIAILIAHE
Vers V2 He ymeer YMeeT Ha HU3KOM VYMeer Ha cpenHeM YMeeT B COBEpILIEHCTBE
) CHCTEeMaTH3UPOBATh U ypOBHE ypOBHE CHCTeMaTH3UPOBATh U
CHCTeMaTH3UPOBATh U
S KPUTHYECKH CHCTEeMaTH3UPOBATh U CHCTEeMAaTH3UPOBATh U KPHUTHYECKH
P aHaJIM3UPOBAThH KPUTHYECKH KPUTHYECKH aHaJIM3UPOBAThH
aHaIM3UPOBATH
HH(OPMALIHIO HHPOPMALHIO, aHATM3UPOBATH aHATM3UPOBATH “HpOPMAIIHIO,
HEOBXO M IO’ s HEOOXOTUMYIO JIJIst UHpOPMAIIHUIO, UHpOPMAIIHUIO, HEOOXOTUMYIO ISt
y peIlICHHS TOCTABICHHONH | HEOOXOIMMYIO JIJIs HEOOXOTUMYIO ISt pelIeHUs

pelIeHus MOCTaBIEHHOMN
3a1a4u

3aJga4uu

pellIeHus OCTaBICHHON
3a1a4u

pelleHus MOCTaBICHHON
3a1a4u

MOCTaBJICHHOM 3aJ1a4u

Brnaners B2: metonukoit
CHCTeMaTH3aliH, aHaITN3a
HHPOPMAITIH B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBUSIMH 3a/1a9t

He Bnaneer meToaukoii
cHCTeMaTH3alHH,
aHanu3a HHPOpPMaLUH B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIIOBHSIMH 33241

Buageer Ha HU3KOM
YpPOBHE METOJUKOMN
CHCTEMaTH3aINH,
aHanu3a HHOOpPMAITIH B
COOTBETCTBHUH C
TpeOOBaHUAMH U
YCIIOBHSMU 3a/Ia4H

Bnaneer Ha cpegHem
YPOBHE METOJAMKOMN
CUCTEMAaTH3allIH,
aHanu3a HHQOpPMAIIIH B
COOTBETCTBHUH C
TpeOOBaHUAMH U
YCIIOBUSIMU 3aJ1a4u

Brnaneer B
COBEPILICHCTBE
METOIUKOMN
CHCTEMAaTH3allUH,
aHanmm3a HHQOpPMAIIH B
COOTBETCTBHUU C
TpeOOBaHUSAMH U
YCIIOBHSIMU 3a/Ia4H

VK-1.3. Ucnoas3yer
METOJIUKH
CHUCTEMHOTI'0 MOJIX0a
MIPU PEIICHUU
MOCTABJIEHHBIX 33124

3Hathb 33: METOIUKH
WCIIOJIb30BaHUS
CHCTEMHOI0 MOJX0/1a pU
peLIeHNU OCTaBIEHHO!
3a7a4u

He 3naer meroauku
HCITOJIb30BaHUS
CHCTEMHOIO IIOAX01a
MIpH PELICHUHU
MOCTaBJICHHOM 3aJ1a4yu

3HaeT Ha HU3KOM YpOBHE
METOINKHA
HCIIOIB30BaHMS
CHCTEMHOIO IIOAX0/1a
MIpU pEIIEHUHU
MMOCTaBJICHHOH 3aJ1a4u

3HaeT Ha CpeTHEM
YpOBHE METOJIUKU
HCIIOIB30BAHMS
CHCTEMHOI'0 IIOAX01a
MIpU pEIIEHUHU
MMOCTaBJIEHHOM 3aJ1a4u

3HaeT B COBEPILICHCTBE
METOJIUKU
HCITOJIb30BaHMS
CHCTEMHOIO IIOAX0/1a
MIpY pELIEHUHU
MOCTaBJICHHOM 3aJ1a4u

VYmMmets V3.
paccMaTpuBaTh
BO3MOKHBIE BApPHUAHTHI
pelIeHus 3a1a4H,
OLIEHMBAs UX
JIOCTOMHCTBA U
HEJIOCTATKH,
HCITOJIB30BaTh OCHOBHEIE
l'IpI/IHLII/Il'[I)I CHUCTCMHOTO
MOJIX0/1a TIPY PEIIeHUH
MOCTaBJIEHHOM 3aJ1a4u

He ymeer
paccmaTpuBaTh
BO3MOYKHbBIE BAPUAHTHI
pelIeHys 3a1a4u,
OLIEHMBAs UX
JIOCTOMHCTBA U
HEJIOCTaTKH,
HCIIOJIB30BaTh OCHOBHBIE
l'IpI/IHLII/Il'H)I CHUCTCMHOT O
MOIX0/1a TIPY PEIIeHUH
IMOCTaBJICHHON 3aJauH

YMeeT Ha HU3KOM
YpOBHE paccMaTpUBaTh
BO3MOYHBIE€ BAPUAHTHI
peuieHus 3a1auu,
OLIEHMBAas UX
JIOCTOMHCTBA U
HEIOCTaTKH,
HCIIOJIb30BATh OCHOBHBIE
HpI/IHL[I/Il'lBI CHUCTCMHOTO
MO/IX0J1a TIPU PEIIEHUN
TMOCTaBJIECHHON 3a/1aun

Ywmeet Ha cpeHEM
YpOBHE paccMaTpUBaTh
BO3MOYKHBIE€ BAPUAHTHI
peuieHus 3a1auu,
OIICHHMBAs UX
JIOCTOMHCTBA K
HEIOCTaTKH,
KCIIO0JIB30BaTh OCHOBHBIE
HpI/IHL[I/Il'lBI CUCTEMHOT'O
MO/IX0/1a TIPU PEIIeHUN
MOCTaBJICHHOM 3a1a9H

‘YMeeT B COBEpILIEHCTBE
paccmaTpuBaTh
BO3MOYKHBIE€ BApUAHTHI
peuieHus 3a1aqu,
OLICHHMBAs UX
JIOCTOMHCTBA K
HEIOCTaTKH,
HCIIOJIb30BaTh
OCHOBHEIC l'lpI/IHHI/Il'H)I
CHCTEMHOIO ITOAX01a
MpY pELIEHUU
MMOCTaBJICHHON 3aaun

Bimaners B3: meTonnkoii
CHCTEMHOTIO IIOIXO0IbI
TIPU PEIICHUHN
MOCTEJICHHOM 3a1a4yu

He Bnageet meTogukoi
CHCTEMHOTO ITOIXO0IbI
MIpU PEIICHUU
MOCTEJICHHOH 3a1a4u

Braneer Ha HHI3KOM
YpPOBHE METOJAMKOMN
CHCTEMHOI'O HOJXO0IbI
MIpY pEeLICHUN
MOCTEJICHHOM 3a1a4uu

Bnaneer Ha cpegHem
YpPOBHE METOJAMKOMN
CHCTEMHOTIO IMOIXOIbI
MIpY pELICHUN
MOCTEJICHHOM 3a1a4uu

Bnaneer B
COBEPIIEHCTBE
METOJIMKON CHCTEMHOIO
MOAXO/IbI PU PELICHUH
MOCTEJICHHOM 3a4a4uu




Kogn
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kon u HaumenoBanue
pe3ynbTata 00y4eHus 1Mo
JICTIATUTAHE

Kpurepun oniennBanus

C3YyJIbTAaTOB O6y‘{CHI/Iﬂ

1-2

3

4

VK-2. Ciocoben
OTIpeNeNATh KPyT
3a/1ad B paMKax
IMOCTaBJICHHOM
IeNTN U BEIOMpaTh
ONTHMAaJIbHBIE
CHOCOOBI UX
pelIeHus, UCXO IS
W3 IEUCTBYIOIIMNX
MIPABOBBIX HOPM,
AMEIOIIMXCS
pecypcoB u
OTrpaHUYEHUI

YK-2.1. IIpoBogur
aHaJIU3 IOCTaBICHHON
enu 1 GopMyIHupyeT
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3aja4, KOTOpble
HE00X0/IMMO peIuTh
JUISL €€ TOCTHIKEHUS

3HaTh: 34 sTansl
MHTEJUIEKTYaIbHOTO
aHaIM3a JaHHBIX,
THIIOBBIE 3aJ]a4H aHAIHM3a
JTAHHBIX

He 3naet aTamst
HWHTEJUIEKTYaJIbHOTO
aHajau3a JaHHBIX,
THUIIOBBIC 3a/1a4d aHAJIU3a
JTaHHBIX

3HaeT Ha HU3KOM ypPOBHE
STaIEbI
HHTEIUICKTYaIbHOTO
aHAJIM3a IaHHBIX,
THIIOBBIC 331a4H aHAIN3a
JIAHHBIX

3HaeT Ha cpeHeM
YPOBHE 3TAITbI
MHTEIJICKTYalbHOTO
aHaJau3a JaHHBIX,
THIIOBEIE 3a]1a4H
aHaJIN3a JaHHBIX

3HaeT B COBEPILICHCTBE
9TaIEbl
HHTEIUICKTYaIbHOTO
aHAJIN3a JaHHBIX,
THIIOBBIC 331241
aHaIM3a JJAaHHBIX

YMmers: V4
(hopMyIHPOBATH 3a1a4H
aHanM3a IaHHBIX B
paMKax MoCTaBJIEHHOM
1esnu

He ymeer
(hopMyIHpPOBATH 3a1a4H
aHaJIu3a JaHHbIX B
paMKax MoCTaBJIEHHON
1eJu

YMmeeT Ha HU3KOM
ypoBHE (HOPMYIHPOBATH
3a/laud aHaJIu3a JaHHBIX
B PaMKax [IOCTABJIEHHOM
1enu

Ywmeet Ha cpeHeM
ypoBHE (HOPMYITHPOBATH
3aJ[a4M aHaJIM3a JAHHBIX
B PaMKax [IOCTABJIEHHOM
1enu

‘YMeeT B COBEPILIEHCTBE
(hopMyIHpPOBATH 3a1a4H
aHaJIn3a JaHHbIX B
paMKax MoCTaBJICHHOU
1enu

Brnaners: B4 HaBpikamMu
aHaJau3a JaHHBIX
cpeactBamu Python

He BinageeT HaBrIKaMu
aHaJau3a JaHHBIX
cpeactBamu Python

Bnaneer Ha HU3KOM
YPOBHE HABBIKAMHU
aHaJau3a JaHHBIX
cpeactBamu Python

Bnaneer Ha cpegHem
YPOBHE HaBBIKAMH
aHAJIN3a JAaHHBIX
cpeactBamu Python

Bnangeer B
COBEpILCHCTBE
HaBBIKAMHU aHAJIN3a
JAHHBIX CPEICTBAMH
Python

YK-2.2. Beibupaet
ONTUMAITEHBIN CIIOCO0
pelieHus 3a1ad,
UCXO0Id U3
HUMEIOLIUXCS PECYPCOB
Y OTpaHUYEHUN

3Hatb: 35 COBpEMEHHbIE
OMOJIMOTEKN Y METOJIBI
Python ms ananusza
JTAHHBIX

He 3Haet coBpeMeHHbIE
OHMOJIMOTEKNA Y METOJIBI
Python ms ananusza
JTaHHBIX

3HaeT Ha HU3KOM YPOBHE
COBPEMEHHbBIE
OHMOJIMOTEKN Y METOIBI
Python mns anammisa
JIAHHBIX

3HaeT Ha cpejiHeM
YPOBHE COBPEMEHHBIE
OHMOJIMOTEKHA Y METOIBI
Python mis ananmisa
JIaHHBIX

3HaeT B COBEPIICHCTBE
COBPEMEHHbBIE
OHMOJIMOTEKN Y METOJIBI
Python mis ananmisa
JIaHHBIX

Ymets: Y5 BbIOUpaTh
ONTUMAJIbHBIC
OUOJIMOTEKH U METO/IBI,
HCXOIS M3 UMEIOIIHXCSI
pPECYpCOB U OIrpaHUYEHUI

He ymeer ocymiecTBisTh
MOWCK, cOOp U
TMOJATOTOBKY JaHHBIX JJI
aHanmm3a

YMeeT Ha HU3KOM
YPOBHE OCYIIECTBIIATH
MIOUCK, cOOp U
MOJTOTOBKY JAHHBIX JIJISI
aHajau3a

YMeer Ha cpeiHEM
YPOBHE OCYILECTBIISATh
TIOUCK, cOOp U
[IOATOTOBKY JAHHBIX IS
aHaym3a

‘YMeeT B COBEpILIEHCTBE
OCYILECTBIIATH MOUCK,
c60p U MOATOTOBKY
JaHHBIX IJIs1 aHaJInu3a

Bnaners: BS HaBeikamMu
UCIIOJIb30BaHUS
pa3IMIHBIX OMOIMOTEK U
MmetoznoB Python

He Brnageer HaBblkamu
HCIIOJIb30BaHUS
pa3IMYHBIX OMOIMOTEK U
metozoB Python

Buageer Ha HU3KOM
YpOBHE HaBBIKAMU
HCTIOJIb30BaHUS
Pa3IMYHBIX OHOIMOTEK U
Mmetozi0B Python

Bnaneer Ha cpegHem
YpPOBHE HaBBIKAMH
HCIIONIb30BaHUSA
Ppas3IMYHBIX ONOIHOTEK
u Meton0B Python

Bunageer B
COBEPIIEHCTBE
HaBBIKAMH
HCIIONIb30BaHUSA
Ppa3nuHBIX ONOIHOTEK
u metozioB Python




Kon Kon u HaumeHnoBaHue Kon u HaumenoBaHue Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs
KOMIIETeHIIUU HHAMKaTOpa pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JTOCTIDKEHUS JICTIATUTAHE
xommeteHun (MJIK)
3uats 36: BITE He 3naer Bumsr 3HaeT HAa HU3KOM ypoBHE | 3HAeT Ha CpeTHEM 3HaeT B COBEPILICHCTBE
) JUIEH3UPOBAHUS BHIBI JINTICH3UPOBAHUS OBHE BUBI BHIBI JINTICH3NPOBAHUS
JIUIEH3UPOBAHUS ! P A ! P yp A A ! p
KOMITBIOTEPHBIX KOMIBIOTEPHBIX JAIEH3NPOBAHUSA KOMIBIOTEPHBIX
KOMITBIOTEPHBIX
DOIDAMM I poTpaMMm 1 MporpamMm U KOMIBIOTEPHBIX MpoTrpamMm U
porp HaKJIaJbIBAEMBIX HAKJIaJBIBAEMBIX MporpamMm 1 HAKJIaJIBAEMBIX
HaKJIaIbIBaEMBbIX
JULEH3UAMU JULEH3UIMHI HaKJIabIBAEMBIX JULEH3UAMHI
JULEH3UAMUI N . .
N OTpaHUYCHUH OrpaHUYEHHUH JULEH3UAMHI OrpaHUYEHHUH
OTpaHUYEHUH .
OrpaHUYEHHUH
He ymeer oopmisath YMeeT Ha HU3KOM YMmeer Ha cpellHeM YMeeT B COBEPIICHCTBE
Ymers Y6: opopmitsiTh MIPOTPaMMHBIN KOJI B ypoBHE 0pOPMIISTH ypoBHE 0POPMIISTH oopmiLsTh
IIPOrPaMMHBIN KOJ B COOTBETCTBHH C IIPOrPaMMHBIN KOJ| B IIPOrPaMMHBIN KOJ| B IIPOrPaMMHBIN KOJ| B
COOTBETCTBHUH C TpeOOBaHUAM, COOTBETCTBHUH C COOTBETCTBHUH C COOTBETCTBHUH C
TpeOOBaHUSAMHU TPUHSATHIMH TS TpeOOBaHUAMH TpeOOBaHUSAMH TpeOOBaHUSAMH
VK-2.3. Ananusupyer P ’ p A P ’ P ’ P ’
neficTBytomee TPUHSATHIMU JUTS COOTBETCTBYIOIIETO TIPUHATHIMU IS TIPUHATHIMH IS TIPUHATHIMU TS
Y COOTBETCTBYIOIIETO S3bIKA | S3BIKA COOTBETCTBYIOIICTO COOTBETCTBYIOIICTO COOTBETCTBYIOIICTO
3aKOHOJIATEITLCTBO U
TIPOTPaMMHUPOBAHHS TIPOTPaMMHUPOBAHHS SI3BIKA SI3BIKA SI3BIKA
MPaBOBBIC HOPMBEL,
eryIEpyIOHe MIPOTPaMMHPOBAHU MIPOTPaMMHPOBAHU MIPOrPaMMHPOBAHU
g6naCTb He Bnaneer Buageer Ha HU3KOM Bunaneer Ha cpenHem Bunageer B
IpOdeCCHOHATEHOM Brnanets B6: CMOCOOHOCTHIO YpOBHE CIIOCOOHOCTHIO YpOBHE CIIOCOOHOCTBIO COBEPIIIEHCTBE
eATENBHOCTH CIOCOOHOCTBIO OTIpeNeNATh e U OTIpeNIeNIATh LEH U OTIpeNIeNIATh LEH U CIIOCOOHOCTBIO
OTIpeNIeNATh e U 3a/1a4y Ipu 3a/a4u Ipu 3a/a4u Ipu OTIpeNIeNATh e U
3a/1a4y Ipu MPOTPAMMHOM PELICHWH | MPOrPaMMHOM PEIIeHUH | MPOrPaMMHOM pEIleHHH | 3aJa4d Ipu
MIPOrpaMMHOM PELICHUU IIPOEKTHOM IIPOEKTHOMI IIPOEKTHOMI MIPOrpaMMHOM
MIPOEKTHOM npodeccnoHanbHOM npoQeCcCHOHATBHOM npoQeCcCHOHATBHOM peleHny MPOeKTHOM
npogecCHOHANTBHOMI 3aJa9H C y4ETOM 3a[1aui C YIETOM 3a[1a4i C YIETOM po¢heCCHOHATBHOMH
3aJjaui ¢ y4eToM PECYPCHBIX: BpDEMEHHBIX, | PECYPCHBIX: BPEMEHHBIX, | PECYPCHBIX: BPEMEHHBIX, | 33Ja4H C y4ETOM
PECYPCHBIX: BDEMEHHBIX, | (PMHAHCOBBIX — (PMHAHCOBBIX — (PMHAHCOBBIX — PEeCYpPCHBIX:
(hpMHAHCOBBIX — OrpaHUYEHUI! B OrpaHUYEHUI! B OTpaHUYEHUII B BPEMEHHBIX,
OrpaHUYEHUI! B COOTBETCTBUHU C COOTBETCTBUHU C COOTBETCTBUHU C (PMHAHCOBBIX —
COOTBETCTBHH C HOPMAaTUBHO-IIPaBOBOM HOPMAaTHBHO-TIPABOBOI1 HOPMAaTHBHO-TIPaBOBOI1 OTpaHUYEHUil B
HOPMaTUBHO-TIPaBOBOM JIOKyMEHTaluen JIOKyMEeHTaluen JIOKyMEeHTaluen COOTBETCTBHH C
JIOKyMEHTaluen HOPMAaTUBHO-IIPaBOBOH
JIOKyMEHTaluen
TIKC-3. TIKC-3.1. Orenka 3Harb: 37 He 3naer 3HaeT Ha HU3KOM ypoBHe | 3HAET Ha CpeHEM 3HaeT B COBEPIICHCTBE
Criocoben BO3CHCTBH Ha MaTeMaTHYECKHE METOIBl | MaTeMaTHYECKHe MaTeMaTHIeCKue YpOBHE MaTeMaTHYECKHE
paspabaThiBaTh U | OKPYXKAaIOIIyIO cpeay | u oubaroreku Python, METOJIbI U OMOTHOTEKH METOJIbI i OMOJTMOTEKH MaTeMaTH4eCKHe METOJIBI 1 OMOTNOTEKH
MPOBOJIUTH U 3KCIIEpTH3a UCTIONIb3yeMble IPU Python, ucnonb3yemsie Python, ucrose3zyembie METO/IbI M OMOJIMOTEKH Python, ucnose3yembie
MEpOTNPUATUS IO | IPOEKTOB aHau3e JaHHbIX IIpU aHaJIU3€ JaHHBIX IIpY aHAJIN3€ JaHHBIX Python, ucrionie3yembie | mpu aHau3e JaHHBIX
MOBBIIIEHUIO TIPY aHAJIM3€ JAHHBIX




Kogn
KOMIIETCHIINH

3¢ dexTHBHOCTH
MPHUPOIAOOXPAHHO
¥ IeITEeILHOCTH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

Kon u HaumenoBanue
pe3ynbTata 00y4eHus 1Mo
JICTIATUTAHE

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

YMmers: V7 npUMeEHATH
MaTeMaTHUECKHE METOTBI
u Oubmmorexu Python mms
aHaJIM3a TaHHBIX

He ymeer npumeHaTh
MaTeMaTHYECKHE
METOIBI 1 OMOIHOTEKHN
Python mis ananuza
JAHHBIX

YMeeT Ha HU3KOM
YPOBHE MPUMEHSThH
MaTeMaTHYECKUE
METOBI M OMOIMOTEKH
Python mis ananusa
JAHHBIX

VYMeer Ha cpenHeM
YPOBHE MPUMEHSThH
MaTeMaTHYECKUE
METOBI 1 OMOIMOTEKH
Python mis ananusa
JIAHHBIX

YMeeT B COBEpILIEHCTBE
MIPUMEHSTh
MaTeMaTUYECKUE
METOIBI ¥ OMOINOTEKH
Python mis ananusa
JAHHBIX

Bnaners: B7 HaBbiku
pa3paboTKu U
HCCIIeI0BaHUs
KOMIIBIOTEPHBIX MOJEIIEH
JUIA aHaJU3a JaHHBIX B

He Bnageet HaBBIKH
pa3paboTKu U
HCCIIeI0OBAHUS
KOMHI)IOTepHI:-IX
MOJIeNIeH I aHaIu3a

Brnaneer Ha HM3KOM
YpOBHE HaBBIKU
pa3paboTku u
HCCIIeTOBAHUS
KOMITBIOTEPHBIX

Bnaneer Ha cpegHem
YPOBHE HaBBIKU
pa3paboTku u
UCCIIeI0BaHUS
KOMIIBIOTCPHBIX

Bnaneer B
COBCPUICHCTBE HABBIKU
pa3paboTku u
UCCIICIOBAHUS
KOMIIBIOTCPHBIX

pogecCHOHANTBHOM JTAaHHBIX B MoJIenelt I aHAIn3a MoJIenelt I aHAI3a MoJIeNel I aHAIHn3a
JIESTeTbHOCTH npodeccHoHaTbHOMN JAHHBIX B JAHHBIX B JAHHBIX B
JIESTeTTHHOCTH po¢heCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOMN
JeSITeIbHOCTH JeSITeIbHOCTH JeSITeTPHOCTH
IIKC-3.3 Ananu3 3Hatb: 38 He 3naer 3HaeT Ha HU3KOM YpOBHE | 3HAET Ha CPEAHEM 3HaeT B COBEPLICHCTBE
MPUYHH U MaTeMaTHYECKUE METOIBl | MaTeMaTHYCCKHE MaTeMaTHIeCKUe YpOBHE MaTeMaTHIeCKHe
IMOCJIEACTBUN u Oubnmotexu Python st | mMeTomp! u OuOIMOTEKN METOIBI ¥ OMOINOTEKHU MaTeMaTHYECKHAE METOIBI ¥ OMOINOTEKH
3arpsi3HEHUS OCYILECTBIICHUS Python ms Python ms METOBI U OMOINOTEKH Python ms
OKPYIKaIOIIEeH Cpebl (hakTOPHOTO aHaIM3a U OCYILECTBIICHUS OCYIIECTBIICHHS Python ms OCYIIECTBIICHHS
MPOTHO3UPOBAHUS (hakTOPHOTO aHaIM3a U (haKTOPHOro aHAIM3a U OCYIIECTBIICHHS (hakTOpPHOro aHaIM3a U
MPOTHO3UPOBAHUS MPOTHO3UPOBAHUS (haKTOPHOro aHaIM3a U MPOTHO3UPOBAHUS
POTHO3MPOBAHUS

Ymers: Y8 npumMeHaTs
MaTeMaTHYECKUE METOIBI
u Oubnmotexu Python ms
OCYILECTBIICHUS
(hakTOpHOTO aHANH3a U
MPOTHO3UPOBAHUS

He ymeer npuMmeHaTh
MaTeMaTH4eCKUe
METO/IBI U OMOJIMOTEKH
Python mnst
OCYILECTBIICHUS
(hakTOpHOTO aHAIH3a U
MPOTHO3MPOBAHUS

YMeeT Ha HU3KOM
YPOBHE IPUMEHSITh
MaTeMaTH4YeCcKue
METOBI 1 OMOJIMOTEKH
Python mns
OCYIIECTBIICHHS
(hakTOpHOTO aHANTH3a U
MTPOrHO3UPOBAHUS

Ywmeet Ha cpeHEM
YPOBHE MIPUMEHSITh
MaTeMaTH4YecKue
METOBI 1 OMOIMOTEKH
Python mns
OCYILECTBIICHHS
(hakTOpHOTO aHANTH3a U
MTPOrHO3UPOBAHUS

‘YMeeT B COBEpILIEHCTBE
PUMEHSITh
MaTeMaTHYECKUE
METOIBI ¥ OMOIMOTEKH
Python mns
OCYIIECTBIICHHS
(hakTOpHOTO aHANTH3a U
MPOTHO3MPOBAHUS
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KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOII 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbTata 00y4eHus 1Mo 1-2 3 4 5
IHMCIUITIINHE

Bianers: B8uaBsikamu He Bnageet HaBBIKAMH Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnaneer B

BEIOOpA ONTHMAIBHBIX BEIOOpa ONTHMATBEHBIX YpOBHE HaBBIKAMU YpOBHE HaBBIKAMHU COBEpILCHCTBE

MaTeMaTHYECKHX METOA0B | MaTEMAaTHYECKHUX BEIOOpA ONTHMABHBIX BEIOOpA ONTHMATBHBIX HABBIKAMH BBIOOpa

u MeronoB Python mms METOIOB ¥ METOJIOB MaTeMaTHYECKUX MaTeMaTHYECKUX OIITUMAaIbHBIX

OCYIIIECTBIICHUS Python mnst METOJO0B U METOJIOB METOIO0B 1 METOJIOB MaTeEMaTHYECKUX

(hakTOpHOTO aHANIM3a U OCYIIECTBIICHUS Python mns Python mns METOJ0B U METOJIOB

IIPOTHO3UPOBAHUSA B (hakTOPHOTO aHAIM3a U OCYILIECTBIICHUSA OCYILIECTBJICHUA Python mnst

npogeCcCUOHATBHOM MIPOTHO3UPOBAHUS B (haxkTOPHOro aHAIM3a U (haKkTOPHOro aHAIM3a U OCYIIECTBIICHUS

JIETEIBLHOCTH npodeccrnoHaIbHOM MPOrHO3MPOBAHUS B MPOrHO3MPOBAHUS B (axTopHOTO aHaIKM3a U
JIeSITCILHOCTH npoheCCHOHATBHOMN npoheCCHOHATBHOMN MIPOTHO3UPOBAHUS B

ESITENLHOCTH ESITENBLHOCTH po¢eCCHOHATBHOMN

JACATCIBHOCTHU
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BosipmnHoB, M. I'. BBIYHCIWTENBHBIE METOIBI
anrebpel U aHamm3a : ydeOHoe mocobue / M. I
BosipmHoB. — Capatos : By3oBckoe o0pa3zoBaHue,
2020. — 225 c. — ISBN 978-5-4487-0687-5. —
TexcT : JIIEKTPOHHBIH 1 Iudposoit
obpasoBarenbhblit pecypc IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/93065.html
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139

100%
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op*

139

100%
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URL.: https://urait.ru/bcode/453567

OP*

139

100
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op* 139 100 +
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