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1. Ieau u 321241 0CBOEHUS TUCUUILINHBI/MOAY IS

Heﬂb AUCHUIIIMHBIL 3aKJIH0OYaCTCd B OBJIAACHUM CTYyJACHTAMU OCHOBaAMHU paGOTLI C A3BIKOM
Python B ananm3e naHHBIX, pAaCIIMPEHHH TEOPETUYECKOW M MPAKTHYECKOW MOATOTOBKH B 00JacTh
MaTEeMaTHYECKOT0 aHAJIN3a, IMHEHHOM aareOphl, METOIOB ONTHMU3ALIUHU, TCOPHUH BEPOSTHOCTEH.

3anaun TUCHUTUTAHBL:

- OBJIJIeHUE OCOOCHHOCTAMHU s3bika Python nnst ananm3a AaHHBIX, NPUHOUIAMHA YTEHHS
Pa3JIMIHBIX JTaHHBIX,

- wu3yuenue Python-6ubmnorek, comepxammx OOJBIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpaliii ¢ MHOTOMEPHBIMH MacCHBaMH 0 BH3YyaJIM3allMd W pealU3alliH Pa3IHYHBIX
MAaTEMATHYCCKUX METOAOB, B TOM YHCIIC JIMHEHON aJIFC6pLI KaK OCHOBHOI'O MaTeMaTH4YCCKOI'O
amnmapara st paboThI ¢ TaHHBIMH;

- W3y4YCHHE METOJIOB ONTHUMHU3AIMK KaK HAWJIYYIIEro WHCTPYMEHTA Ui ONpEICIICHHS
ONTUMAIILHBIX NTAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMU PA3JTOXKCHUAMU, KOTOPBIC HCIIOJIB3YIOTCA IIpU IMOCTPOCHUUN
PErpe€CCUOHHBIX MOIIGJIGI;'I, AJI1 YMCHBIICHUA pa3MCPHOCTH JaHHBIX, B PEKOMCHAATCIIbHBIX CUCTCMAX U
B aHAJIN3¢ TEKCTOB,;

- pacuMpeHue 3HaHUK O 0a30BBIX KOHIICTIIUSAX TEOPUU BEPOSTHOCTEH M CTATUCTHKH, KOTOPBIC

H€O6XOIII/IMI>I JUIA IIOHUMaHUuA MEXaHUu3Ma pa60T1)1 IMPAKTUYCCKU BCCX MCTOAOB aHAJIM3a JAHHBIX.

2. Mecto aucuuMmiInHb/Moay.as B crpykrype OIIOITI BO

JlucuuniauHa OTHOCHUTCS K JUCHMIUIMHAM dSJieKTHBHOTO Monayis «Digital & IT. Mammnnoe
o0y4YeHMe U aHAJIW3 JIAHHBIX» YacTH y4eOHOro IjaHa, (GOpMUPYEMOil ydacTHUKaMU 00pa30BaTeNbHBIX
OTHOILIEHUH.

HCO6XOI[I/IMBIMI/I YCIOBUAMMU AJId OCBOCHUA JUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHME OCHOBHBIX MAaTpPUYHOM anreOppl, MaTEeMaTHYEeCKOro aHaliu3a, TEOpUHU
BEPOATHOCTEW U MAaTEMATUUECKON CTaTUCTUKU;

— TIOHMMAaHHE€ OCHOBHBIX IPUHIMIIOB AITOPUTMU3ALMH U IPOIrPAMMUPOBAHHS;

—  3HaHHE OCHOB s3bIKa MPOrpamMmmupoBanus Python;

—  BJaJICHUE HaBbIKAMHU HCIIOJIb30BaHMSI KOMIBIOTEPHBIX TEXHOJOTUN U CpeicTB 00pabOTKH
uHpopMaluu.

CopepxaHue  OUCHMIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHMEM  JAMCLMILIMHBI
«MatemaTka» 0a30BbIM AJISl U3YUEHHUS CIeAyIOUMX Tuciuruind monynsa «Digital & IT. MammunHnoe
oOyueHue M aHaIMU3 JaHHBIX»: «MamuHHOe 0o0ydyeHHe M BONPOCHl MCKYCCTBEHHOI'O HHTEIIEKTa»,

((HCﬁpOHHBIC CCTH», «HpI/IKJ'Ia,[[HBIC 3aJa4l aHaJIu3a JaHHBIX)).

3. Pe3yabTaThl 00yUeHHUsI 10 THCHHUIJIHHE/MOTY IO



[Ipomiecc wm3ydeHUs AMCUMIUIMHBI/MOAYJS HampaBieH Ha (QOpMHUpOBaHUE CIEAYIOIINUX

KOMIIETEHIINN:

Tab6muna 3.1

KO)I 1 HAMMCHOBAHHUEC KOMIICTCHIIMN

Kop n nHammeHoBaHue
HMHAMKATOpa TOCTHXKEHUS
komnereHumu (MIAK)

Kon n HanmeHOBaHUE pe3ynbTaTa 00ydIeHHs MO
JVICLUIIITHHE

YK-1. Cnoco0eH oCcyIIecTBIATh
TIOMCK, KPUTHYECKUH aHAIH3 U
CUHTE3 MH(POPMaIHH, TPUMEHSTH
CUCTEMHBIHN noaxoa AJist peuICHuA
IIOCTaBJICHHBIX 3aJ1a4

YK-1.1. Ocymectnisier
BBIOOP aKTyaJbHBIX
POCCHICKHX 1 3apyOeKHBIX
HCTOYHHKOB, & TaK K¢ MOUCK,
cbop u 00paboTKy
nHPOpPMANH, HEOOXO0IUMON
IUIS pELCHHUS] IOCTaBJICHHOM
3ama4u

3HaTh: 31 aKkTyanbHblEe HCTOYHUKH UH(QOpMALIUH
0 COBpeMeHHBIX OubmroTekax Python s
aHaJu3a JaHHbIX

VYmers: Y1 ocymiecTBiasTh HOUCK, cOOp 1
MIOJITOTOBKY JAHHBIX JJIs aHAJIH3a

Brnaners: B1 HaBbIKamMy MOATOTOBKYU U
00paboTKH maHHBIX cpeacTBamu Python

VYK-1.2. CucremMaTi3upyer u
KPUTHYCCKH aHATTM3UPYET
HHPOPMALIHIO, TTOITYIYECHHYIO
13 pa3HbIX UCTOYHHUKOB, B
COOTBCTCTBHUU C
Tpe6OBaHI/IHMI/I " yCJIOBUAIMH
3aga4u

3HaTh 32: MexaHnu3Mbl 1 METOIUKHN
CHCTEMAaTH3alllH, aHAIIN3a U CHHTE3a
WHPOPMALINH, B COOTBETCTBUH C TPeOOBAaHUSIMU
U YCIIOBHSIMH 3aJa4H.

YMmerp V2: CucreMaTu3upoBaTh U KPUTHYECKU
aHAIM3UPOBATh MHPOPMAIIHIO, HEOOXOUMYIO
JUIS peIeHUs TIOCTAaBJICHHOM 3a/1auH.

Brnaners B2: MeToukoii cucTeMaTH3aluy,
aHanmu3a HGOPMAIMK B COOTBETCTBHH C
TpeOOBaHUSIMU U YCIOBUSIMU 3aJIa4H.

VYK-1.3. Ucnons3yet
METOJIUKH CHCTEMHOTO
MOAX0/a TP PELICHUH
MOCTABJICHHBIX 3a/1a4

3HaTh 33: METOAUKHN UCITOJIb30BAHUS
CHCTEMHOT'O TIOX0/Ia MPH PEIICHUN
[IOCTaBJIEHHOM 3a1a4u.

YMmers Y3: PaccMarpuBaTh BO3MOXKHBIE
BapUaHTHI PEIICHHUS 3a/1a9H, OLICHUBAS UX
JOCTOMHCTBA M HEJIOCTATKH, UCTIOIL30BAThH
OCHOBHBIE IPUHIUIIBI CHCTEMHOT'O OAX0Aa TIPH
pELICHNH IOCTABICHHOH 3aJa4M.

Bnanets B3: Metoankoii CHCTEMHOTO TOIXOIbI
TIPH PEUICHUH IIOCTEJICHHOM 3aJauu.

YK-2. CniocobeH onpenensite Kpyr
3a/1a4 B paMKax HOCTaBICHHOM 1Ien
Y BBIOMPATh ONTUMANbHBIE CIIOCOOBI
UX PELICHHS, UCXOs U3
JEUCTBYIOIINX [IPABOBBIX HOPM,
UMEIOIHUXCS PECYPCOB U
OrpaHUYEHUI

VYK-2.1. [IpoBoaut aHAH3
MOCTaBJICHHOM LIe/H 1
(hopMyIHpyeT COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3aJ1a4,
KOTOpPBIE HE00X0AUMO
PELINTh JUIs €€ JIOCTHIKEHUS

3HaTh: 34 3Tamnsl HWHTCJUICKTYaJIbHOI'O aHaJIn3a
JAaHHBIX, TUIIOBBIC 3a/1a4u aHAJIN3a JaHHBIX

Ymets: Y4 ¢hopMyIupoBaTh 3a1a4X aHATIN3a
JIAHHBIX B paMKax MOCTABJICHHOH LIelN

Biagets: B4 naBeikaMu aHanm3a JaHHBIX
cpenctBamu Python

YK-2.2. Beibupaer
ONTHUMAJIEHBIN CTIOCO0
pelieHus 3a7a4, UCXOAs U3
MMEIOIINXCSI PECYPCOB U
OorpaHUyYeHui

3HaTh: 35 coBpeMeHHbIE ONOIMOTEKH 1 METO/IbI
Python st ananu3sa qaHHBIX

Ymers: Y5 BBIOUpATh ONTHMAJIBHbBIE
OMOIMOTEKH U METO/IbI, UCXOS U3 UMEIOIUXCS
PECypCcoOB M OrpaHUYEHUN

BianeTts: B5 HaBeIkaMu MCHOIL30BaHAS
pas3nuuHbIX OubIroTeK U MeTo10B Python

VK-2.3. Ananusupyer
JIeHCTBYIOILIEE
3aKOHOJIATEJIECTBO
MIPaBOBBIC HOPMBEI,
perynupyoomue 001acTh
npodeccnoHamTbHOM
JIeSITeIbHOCTH

3HaTb 36: BUIbI JULEH3UPOBAHUS
KOMIBIOTEPHBIX POTPaMM U HAKJIaJbIBAEMBIX
JUIEH3UAMU OTPaHHICHAN

Ymers Y6: 0hopMIISTE TPOrpaMMHBIH KOJ B
COOTBETCTBHH C TPEOOBAHUSIMU, IPUHITBIMH JUIS
COOTBETCTBYIOLIETO A3bIKA IPOTrPAMMUPOBAHUSI.

Bnamers B6: criocoOHOCTBIO ONPEAETATh LENU 1
3a/1a4¥ MPHU MPOTPAMMHOM PEIICHUHU TPOSKTHOM
npodeccHoHATLHOM 321249 ¢ YIETOM
PECYPCHBIX: BPEMEHHBIX, PMHAHCOBBIX —
OTpaHWYEHUI B COOTBETCTBHH C HOPMATHUBHO-
NIpaBOBOM JOKYMEHTalMeH

IMKC-3CnocobeH BianeTh
TexHosoruei nporu3BOACTBA
1 aHAJIM3UPOBATh PE3yNbTaThl

ITKC-3.4 Buenpsier
WHHOBAIMOHHBIE TEXHOJIOTHU
MIPOM3BOJICTBA M ONIPEAETISTh

3HaTh 37 METOIMKH UCIOIBL30BAHNS CHCTEMHOIO
MO/IX0J1a ¥ HHHOBAIIMOHHOE TIPOTPaMMHOE
o0eCIeYeHNs IS PEIICHUH TEXHOJIOTHYECKOTO




Hp0H3BOHCTBCHHO(1)HHE[HCOBOI>1

MOTPEOHOCTH B pecypcax

npoiecca

YmMmets Y7 paccMaTpuBaTh BO3MOXKHBIE
BAapUAHTHI OJX0Ja K TEXHOJIOTUYECKOMY
TIPOIIECCY, OTICHUBASI HX JTOCTOWHCTBA U
HEJIOCTaTKH, UCII0Ih30BAaTh OCHOBHBIC
TIPUHITUIIB] CHCTEMHOTO MTOIX0Aa MPY PEIICHUH
MOCTaBJICHHON 3a/1a4H.

Bnanets B7 MeTonuKOM CUCTEMHOTIO MOAXOIBI 1
HMHHOBAIIMOHHOE IPOTpaMMHOE 00ecTieueHus

TIPY PEIICHNH MTOCTEICHHOH 3aJauu

4. O0beM JUCHUTIIMHBI/MOTYJISA

OO0 00bEM QUCHUILINHBI COCTABIIAET 3 3a4eTHBIX eauHulibl, 108 dacos.

Tabnuua 4.1
AynuTopHBIE 3aHATHS / KOHTaKTHas paboTa, Jac. dopma
®dopma Kypc/ Y P P ’ CamocrosiTenbHas P N
IIpakTrdeckue JlabopaTopHbie NIPOMEKYTOYHON
o0y4eHus cemectp | Jlekuuu pabora, yac.
3aHATHUA 3aHATHUA aTTeCTaluu
OYHast 3/5 18 34 56 3a4eT

5. CTpyKTypa M cojiep:KaHue TUCUHUITHHbI/ MOTYJIs

5.1. CtpyKTypa AUCIUILINHBI.
ouHasi popma o0yuenus (ODPO)

Tabmuua 5.1.1

CrpyKTypa TUCIUTUTAHBL/ MOTYJIS AYAHUTOpHbIE B
Ne TPyKTypa et Y 3aHATHS, Yac. CPC, ce OreHOYHBIE
ro, Kon MK 1
n/m | Homep qac. CpezcTBa
HaumenoBanue paznena IMp. | JIab. yac.
paszena
VK-1.1 Komnoksuy
VK-1.2 | M
VK-1.3 (ITpumosxen
1 Beenenue 8 14 24 vk-21 | e D
VK-2.2 Pabota Ha
VK-2.3 NpaKTHYECK
MKc-34 | ™
3aHSITHAX
Komnoksuy
YK-1.1 M
YK-1.2 (ITpumosxen
bu6 Pyth i yK13 ue 2)
2 nbmorexn Python u nuneinas 10 14 30 VK-2.1 )
anrebpa VK-2.2 Pabora Ha
VK-2.3 TMPaKTUICCK
I1IKC-3.4 ux
3aHATHAX
Komtoxsuy
YK-1.1 M
YK-1.2 (ITpunoxen
0 YK-1.3 ne 2)
3 NTHMH3aLUs 1 MaTPUIHBIC 8 14 28 VK-2.1 )
Pa3IoKeHUs VK-2.2 Pa6ota Ha
VK-2.3 MpPaKTHYECK
IIKC-3.4 ux
3aHATHAX
VK-1.1 Komnoksny
4 CuyuaitHocTs 8 14 26 VK-1.2 M
VK-1.3 (ITpunosxen




VK-2.1 We 3),

YK-2.2 PaGora Ha
VK-2.3

MIPaKTUIECK
IIKC-3.4

nux
3aHATHAX

Bomnpocsi
K 3a4eTy
(ITpunoxe
HHe 4)

Uroro: | 18 34 56 108 - -

5 | 3auer - - - - -

5.2. ConeprkaHue TUCIUTIITUHBI/MOTYIISL.

5.2.1. Coneprkanue pa3aenoB TUCIUTUTMHB/MOYIIS (AUIAKTHYECKUE SIUHUIIBI).
Pasznen 1. «BBeaenue». Python — oauH U3 riaBHBIX MHCTPYMECHTOB CIICLIMAIKMCTA B HAYKE O

nannbiX. Lukiel, ¢yHkuuu, reHepatopsl, list comprehension. @ynknuu U ux coicTBa. [Ipenen u
npou3BojiHas. ['eomeTprueckuii cMbICI IPOU3BOJHOM.

Paznen 2. «bubanoreku Python u nunelinas anredpa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenne ontumuzanmmoHHbIX 3amad B SciPy. CucremMbl JIHHEHHBIX YpaBHEHHM.
Martpuunsle onepauuu. Panr n onpenenuTens

Paznen 3. «Ontumuzanust 1 MaTpU4HbIE pa3siokeHHs». YacTHbIe MPOU3BOAHbBIE U I'PAIUEHT.
KacatenbHast miaockocTs U JinHEiHoe npubmkenue. OnTtumuzanus Herjaaakux ¢yHkumid. Merton
UMUTAIMM OT)KUTA. | 'eHeTHdeckue anropuTMbl W auddepeHnuansHas sBomonus. Hemmep-Mun.
[Tpubnmxenne MaTpuIell MEHBIIETO PaHra.

Paznen 4. «CiyuaiiHocTby. Ciny4allHOCT B TEOpUHM BEpOSATHOCTEW M cratucThuke. CBOMCTBa
BEPOSTHOCTH. YcJOBHas BeposTHOCTb. OleHka pacnpeneneHus 1o  BblOopke. BaxHble

XapaKTEPUCTUKHU pacupeneneHuil. llenTpanbHas npenenbHas TeopeMa. JloBepUTEIbHbIE HHTEPBAIBI.

5.2.2. ConeprkaHue AUCHUILIMHBI TIO BUJIaM YYEOHBIX 3aHITHA.

JleKnnoHHbBIE 3aHATHUSA
Taomuma 5.2.1

Nen/m | Homep pasnena AUCHUILIAHBI Obrew, Hac. Tema nexuuu
O®dO | 300 | 0300
1 1 2 - - Benenue
2 2 6 - - bubnuorexu Python u nuHeiinas anre6pa
3 3 6 - - OnTuMu3anys 1 MATPHIHBIC Pa3I0KEHHS
4 4 4 - - City4aifHOCTb
HUroro: 18 - -
IIpakTHyeckne 3aHATHA
Tabnuna 5.2.1
Nen/m | Howmep pasnena AUCIHUITITHHBI Obrew, Hac. HanMeHoBaHMe MPakTUYECKUX 3aHATHI
O®0 | 300 | 0320
1 1 8 - - Beenenue
2 2 10 - - bubmmorexu Python n nuHeitnas anredpa




3 3 8 - - OnTrMHU3aIUs ¥ MATPHYHBIC PA3I0KCHUS

4 4 8 - - CrydaifHoCTB

Hroro: 34 - -

JlaGopaTopHblie padoThI
Jlabopamophvie pabomol yuebHviM NIAHOM He NPE0YCMOMPEHbl

CamocrosiTesibHAasi padoTa CTy/leHTa
Tabmuma 5.2.4

Ne Howmep paznena O0BewM, Jac. Tema Bux CPC
/i IUCUUIUIAHEI 0DO 300 | 0300
1 1 3 B ) Benentie IToaroroska x
MIPAKTHICCKUM 3aHATHIM
2 ) 10 ) ) bubmuotexu Python u nuneiinas INoaroroBka k
anrebpa MIPAKTHICCKAM 3aHATHIM
3 3 10 ) ) OnTuMu3aIus U MaTpUIHBIC IToaroroBka k
pas3IoKeHUs MIPAKTHICCKAM 3aHATHIM
4 4 10 ~ ) CryuaitHocTs IloaroroBka k
MIPAKTHICCKUM 3aHATHIM
5 14 23 [ToaroroBka K KOJUIOKBUyMam ITonroroBka k
KOJUTOKBUYMam
6 1-4 - 3auer
Hroro: 56 - -

5.2.3. IlpenonaBanue IUCHUILTAHBI/MOIYISI BEAETCS C NPUMEHEHUEM CJEIYIOIUX BHJIOB
00pa30BaTENbHBIX TEXHOIOTHIA:
— Bm3yanM3anus Y4eOHOro Marepuasia B O(HUCHOM TIaKeTe B JHAJIOTOBOM pEXHUME

(JIEKITMOHHBIC 3aHATHS);
— paboTa B MaJbIX Tpynnax (IpakTHYSCKHE 3a/1aHMs);
—  WHAUBUIYyaIbHBIC 3a1aHus (PAKTHYCCKUE 3aJIaHHUs).

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB
Kypcosvie pabomvi/npoexmul yuebHviM niaHom He npedyCMOmpeHbvl
7. KoHTpoJbHBbIE padoThI
Konmponvhvle pabomol yueOHbiM NIAHOM He NPedyCMOmMpPeHbl
8. OueHka pe3yJibTaTOB OCBOCHHSI TUCIIUIJIHMHbBI/MOTYJIsI
8.1. Kpurepun oneHuBaHUS CTENEHH IOJIHOTHI M KauecTBAa OCBOEHHUS KOMIIETEHIMH B
COOTBETCTBHHM C TUNIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuBeieHs! B [Ipunoxenun 1.

8.2. PeifTuHroBas cucremMa OLEHUBAHUS CTETIEHH MOJHOTHI M Ka4€CTBAa OCBOEHUS KOMITETEHIIUH
oOyyaromuxcs ouHOU (opMbl 00yUeHHUs ipecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne n/n | Buzp! MeporpusaTHii B paMKax TEKYIIEro KOHTPOJIS KomuectBo 6anioB
1 Tekymias aTTectanus
PaboTa Ha mpaKTHYECKUX 3aHATHAX 0-10

KonokBuym 0-10




NTOI'O 3a nepByo TEKYNIYIO aTTECTAIHIO

0-20

2 TeKyIIast aTTeCTaIys

PaboTa Ha IpaKTHYECKUX 3aHATHUIX 0-20
Komnoxsuym 0-20

HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40

3 TeKymIast aTTeCTaIHs

Pabota Ha MpaKTUUECKUX 3aHATUAXK 0-20
KomnoxkBuym 0-20

WUTOI'O 3a TpeThio TEKYILYIO aTTECTAIHIO 0-40

BCET'O 0-100

9. YuebHo-MeToAMUYeCKOE H HH(OPMALIMOHHOE 00ecneuyeHue TUCIHIITHHBI/ MOTYJIs

9.1. IlepeueHb peKOMEHIyeMO JINTEpATyphl NpeAcTaBiieH B [Ipunoxxenun 2.

9.2. CoBpemenHble mpodeccruoHadbHble 0a3bl AAHHBIX M WH(GOPMAIMOHHBIE CIPAaBOYHbBIC

CUCTEMBI (nepeyuciums):

- DIEKTPOHHBIN KaTanor/DnekTporHas oubnuoreka TUY http://webirbis.tsogu.ru/

- Lludporoii oOpazoBaTenpHbIl pecypc — Oubmuoreunas cucrema [IPR SMART —

https://www.iprbookshop.ru/

- DneKTpoHHO-O0nOMoTeuHas cuctema «KoHCybTaHT cTyaeHTay www.studentlibrary.ru

- DnekTpoHHO-OubNMMoTeunas cucrema «JIaup» https://e.lanbook.com

- O6pasoBarenbhas miatgopma FOPAUT www.urait.ru

- Hayunas snexkrponnas 6ubamorexka ELIBRARY.RU http://www.elibrary.ru

- HartmonaneHas snexrponnas oudmuorexa (HOb)

- bubnnoreku HedTsHBIX By30B Poccun :

- DnexTponHas Hedrerazopas oubmmoreka PI'Y Hedtu u raza um. ['yOkuna

http://elib.gubkin.ru/,

- DnekTpoHHas 6ubamoreka Y pUMCKOro rocy1apcTBEHHOr0 HE(PTIHOTO TEXHUUYECKOTO

yHuBepcurerta http://bibl.rusoil.net/ ,

- BubnoteuHo-uH(OPMAIIMOHHBIH KOMIUIEKC Y XTHHCKOTO TOCYIaPCTBEHHOTO TEXHHIECKOTO
yuuBepcurera YI'TY http://lib.ugtu.net/books

- 3J'I€KTpOHHa$I CIIpaBOYHas CUCTEMaA HOpMaTHBHO-TeXHHqCCKOﬁ AOKYMCHTAaIUU

«TCXHOpMaTI/IB»

9.3. JInieH3noHHoe u CBO60I[HO pacnpocTpaHiaCMOeC IMPOrpaMMHOC 06CCHC‘ICHI/IC, B T.4.

OTCUCCTBCHHOI'O IIPOU3BOJACTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;
— Anaconda;
- GIMP

10. MarepuajbHO-TeXHHYECKOe ofecnevyeHne TUCHUIIHHbI/MOTYJIst

[Tomemienust /uid MpPOBEAEHUS BCEX BHUJIOB PAOOTHI, MPEIYCMOTPEHHBIX YUE€OHBIM IJIAHOM,

YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM O60py,Z[OBaHI/ICM U TCXHUYCCKHUMHU CPpCIACTBAMU O6yLICHI/I$I.

Tabmuna 10.1




O0ecneyeHHOCTh MAaTePHATBbHO-TeXHUYEeCKUX ycaoBuii peanusanun OIIOII BO

Ta6muma 10.1

Ne HanmenoBanue yueOHbIX HaumeHnoBaHMe noMeleHUH Ui IpoBeJeHus | Anpec (MECTOIOIOXKEHHE) TOMELEHUH
/i IIPEAMETOB, KYPCOB, BCEX BUAOB y4eOHOM HeATEIBHOCTH, JUTSL TPOBEICHHSI BCEX BUAOB yUeOHOM
JUCLUTUTIH MPEIYyCMOTPEHHOI yueOHBIM IJIaHOM, B TOM JeATeIbHOCTH, IPEJYCMOTPEHHOM
(Mopyneit), MPaKTHKH, HHBIX YHUCIIe IOMEUICHHS ISl CAMOCTOSI TEIEHOM Y4eOHBIM TUIAHOM (B CIIydae pealiu3aliu
BUJIOB y4eOHOM paboThl, ¢ yKa3aHUEM IIEpeuHsl OCHOBHOTO | 00pa3oBaTesbHOM NporpaMMsl B CETEBOM
JIeSITEIbHOCTH, 000pynoBaHusl, y4eOHO- HATJISAHBIX TOCOOUI (hopMe JOTOTHUTENFHO YKa3bIBACTCS
MPEYyCMOTPEHHBIX Y4eOHBIM HaMMEHOBAaHHUE OPraHU3aIMU, C KOTOPOH
TJIAHOM 00pa30BaTeIbHON 3aKJIIOYEH JI0TOBOP)
IIPOTPaAMMBI
1 2 3 4
1 |Marematuka u Python nist  |JIeKUMOHHBIE 3aHATHSL:
aHAJIN3a JaHHBIX YueOHast ayTUTOpUS s IPOBEACHUS 625001, Triomenckas o0macTh, T.
3aHATUH JIEKIIMOHHOTO TUIIA; IPYNNOBLIX U |Tromens, yn. JlyHawapckoro, 1.2,

MHIVBHUIYaJIbHBIX KOHCYJIBTALNH; TEKYIETO
KOHTPOJISI ¥ IPOMEKYTOTHOM aTTeCTalNH.
OCHAaIIEHHOCTD:

VYueOHas mebenb: CTOMbI, CTybs. MOHOOJIOK
- 1 wt., mpoekTop - 1 WT., IPOEKLMOHHBIN
9KpaH - 1 mT., aKkycTHYeCKasi cucreMa
(xonoHkH) - 4 wrt., MUKpO(OH - 1 wWT.,
JOKyMEHT-Kamepa - 1 IIT., TelIeBu30p - 2
IIT.

Kopn.l, (ayouropus omnpenensercs B
COOTBETCTBHUH C PACIIICAHUEM )

JlaGopatopHble 3aHATHS:

VYueOHast ay JUTOpHSL ISl IPOBECHUS
3aHATHI CEMMHAPCKOTo TUIa (J1abopaTopHbIe
3aHSATHS ); TPYIIIOBBIX U HHIUBHUIYaIbHBIX
KOHCYJIBTAINH; TEKYIIEr0 KOHTPOIS 1
MIPOMEXXYTOYHOH aTTECTaIHH,
OCHaILIEHHOCTh:

VYueOHast MeOeb: CTONBI, CTYIIbSL.
MoHo0610KH, TpoekTop - 1 mT.,
aKyCTHYecKasi cucTeMa (KOJIOHKH) - 2 mT.,
IIPOEKITMOHHBIH 3KpaH - 1 mT.

625001, Triomenckas o00macTh, T.
Triomenb, ya. Jlynawapckoro, 1.2,
kopn.l, (ayauropus ompejensercs B
COOTBETCTBHUH C PACIIHCAHUEM)

11. Mertoanyeckue ykazanusi no opranuzanuu CPC
11.1. Meroguueckue yka3aHusl MO MOJTOTOBKE K MPAKTUYECKUM 3aHATHSIM.

[TpakTHyeckue 3aHATHUS CIIOCOOCTBYIOT YINyOJNEHHOMY H3YYEHHUIO TUCHMIUIMHBI U CIIYKaT
OCHOBHOH (hOpMOI TMO/ABEEHUS MTOIOB CAMOCTOSTEIbHOW paboThl cTyaeHToB. OCHOBHAas IIeJb
MPAKTUYECKUX 3aHATUHN 3aKII0YaeTCs HE TOJIBKO YIIyOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHMS, HO U
c(OopMHUPOBATH PAKTUUECKHE KOMITETEHIIH, HEOOXOIMMBbIE OYyIIIUM CHELHATUCTaM.
Ha npakTudeckux 3aHATHSAX NMPUBETCTBYETCS aKTUBHOE ydacTHe B OOCYXKIECHHU KOHKPETHBIX
CUTYalul, CHOCOOHOCTh Ha OCHOBE MOJIyYEHHBIX 3HAHUN HaX0IuTh Hanbosee 3(h(peKTUBHBIE pelIeHUs
MIOCTaBJIEHHBIX MpOOJIeM, YMETbh HAaXOAWUTh IOJIE3HBIM JOMOJHUTEIbHBIM MaTepuas MO TeMaTUKe
3aHgaTUH. O0yJaromuMes PEKOMEHIyeTCsl CIeAYIOasi cCXeMa MOJrOTOBKU K 3aHSTHIO:
1. IlpopaboTaTh KOHCIEKT JICKIIHIA,

2. VI3yunTh peKOMEHIOBAaHHYIO JINTEPATYPY;
3. Ilpu 3aTpynHeHUsIX CHOPMYINPOBATH BOIIPOCH! K MPENOIaBATEIIO

4. Tlocne BbIMOIHEHUS MPAKTUYECKOH paboThl OPOPMHUT OTUET U MOJATOTOBUTHCS K 3aILIUTE.
11.2. MeToauueckue yKazaHusi 10 OpraHU3ally CaMOCTOSTEIbHONU PaOOTHI.
CamocrosaTenbHass pabora SBISETCS OJHOW W3 BaXHEHIMX (opM H3YydYeHUsS JI000M
acUUIUIMHBL. OHAa TO3BOJISIET CUCTEMATU3UPOBaTh M YIIIyOUTh TEOPETUUYECKHE 3HAHUS, 3aKPEMHTh
YMEHHS 1 HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BATHCS HAYYHOU U y4eOHO-METOANYECKOM
muteparypoil. [lo3HaBarenbHas NEATENBHOCTh B IPOLECCE CAMOCTOATENbHOM paboThl TpedyeT oT
MarvcTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CaMOOPTaHU30BAHHOCTH.
B yueGHOM mporecce BBIIENAIOT JBa BUIA CaMOCTOSTENbHON pabOTHI: ayauTOpHas u
BHEay/IUTOpPHAS.




AynutopHas camocCTosITeNbHas paboTa MO AMCLUUILIMHE BBITOJHSAETCS Ha YYEOHBIX 3aHATHAX
10JT HETIOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOIABATENIS U 110 €T0 33JaHHIO.

BHeaynutopHas camocrosiTesibHasg paboTa CTYACHTOB TpeACTaBiseT co0o0il JIornyeckoe
NPOJOIDKEHUE ayIUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHHM Ha BBIIOJHEHHE JTOH  PabOTHI
perIaMeHTHPYIOTCS padouuM Y4eOHBIM IIJIaHOM. Pexkum paboThl BBIOMpaeT cam OOydYaroIIUiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocTtosaTenbHas paboTa MOXET OCYLIECTBISATHCS HMHAMBHUIYAIbHO WA TPyHIaMH
MarucTpaHTOB B 3aBHCHMOCTH OT LIEJNH, 00beMa, KOHKPETHOH TEMaTHKH CaMOCTOSTEIBHOW PabOTHI,
YPOBHSI CII0KHOCTH, YPOBHSI YMEHHI1 00y4YaronInXcs.

CamocTrosTenbHas paboTa BKiIIOYaeT B ceOs pabOTy ¢ KOHCHEKTOM JIEKIUi, M3ydeHue U
KOHCIIEKTHPOBAaHHE PEKOMEHIYEMOH JHUTEpaTyphl, MOATOTOBKA MYJIbTUMEINA-COOOIIECHUI/ T0KIaI0B,
MOArOTOBKAa pedepara, TECTUPOBAHME, pEIICHUE 3a7ady W YIpaKHEHUH Mo o0pasly, pelieHHe
BapUaTUBHBIX 3aJ]ay, BBIMOJIHEHHE YEpPTEX e, cxem, pacueToB (rpaduyeckux paboT), pelieHue
CUTYallMOHHBIX (MpOQeCcCHOHANbHBIX) 3a7ay, MOATOTOBKA K JEJIOBBIM WIrpaM, MPOEKTUPOBAHUE U
MOJICIMPOBAaHUE pa3HBIX BUJAOB M  KOMIIOHEHTOB NPO(PECCHOHATBHON JEATENbHOCTH, HAYyYHO-
UCCIIeIOBATENBCKYIO paboTy U Ap.

KoHTponb pe3ysnbTaToB BHEAYIUTOPHON CaMOCTOSTENFHOW pabOThl MarucCTpaHTOB MOXKET
OCYILIECTBIISITBCS B IIpeleiaX BpPEMEHH, OTBEJCHHOIO Ha oO0s3aTeNbHble y4eOHBIE 3aHATHS IO
IVCUUIUIMHE U BHEAYAMTOPHYIO CaMOCTOSITENIbHYIO pabOTy MAaruCTpPaHTOB 1O JUCHUIUIMHE, MOXET
MPOXOJUTH B MUCHbMEHHOM, YCTHOW MJIM CMEUIaHHOH (opMme.



[Tpunoxxenue 1

IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

JucuuiuinHa: Maremaruka u Python ayis ananu3sa 1aHHBIX
Hamnpasnenue noaroroku: 19.03.04 TexHoa0rHs NPOAYKIIMK U OPTaHU3AIUs OOIIECTBEHHOTO MUTAHUS

HanpasnenHocts/mpodmib: TexHOIOrHs ¥ OpraHu3alys peCTOPaHHOIO Aeja

Kon
KOMIIETEHI[UU

Kon n HanmeHoBaHMe
HHAMKaTOpa
JIOCTIDKEHUS

xomnereHuu (MJIK)

Ko n HanmmeHoBaHMe
pe3yibTata O0y4eHUs 1Mo
TUCLIMITINHE

Kpurepun onieHHBaHHS pe3yIbTaTOB 00yUCHHS

1-2

3

4

VK-1. Cnocoben
OCYILIECTBIIATh
ITOMCK,
KPUTUYECKUH
aHaJIN3 U CUHTE3
UHpOpMAaLNH,
MPUMEHSTD
CHCTEMHBIH
IMOJIXOJT ISt
perteHus
[MOCTaBJIEHHBIX
3a1a4

YK-1.1.
Ocy1iecTBisieT BEIOOD
aKTyallbHbIX
POCCHICKUX U
3apyOeIKHBIX
HCTOYHHKOB, a TaK JKe
TIOWCK, cOOp |
00paboTKky
uHpOpMAaLNH,
HEOOXOIUMOM I
peuieHust
[IOCTaBJICHHOU 3aJ1aul

3Hath: 31 aKkTyanbHbBIE
WCTOYHHMKU UH(POPMAIHH
0 COBPEMEHHBIX
6ubamnorekax Python mst
aHaIM3a JaHHBIX

He 3Haer akTyanbHbIe
WCTOYHHMKU MH(POPMAIIH
0 COBPEMEHHBIX
oubmnorekax Python mst
aHaJIN3a JAHHBIX

3HaeT Ha HU3KOM YPOBHE
aKTyaJbHbIe UCTOYHUKU
uH(pOopMaLUH O
COBPEMEHHBIX
o6ubmoTtexax Python s
aHaJau3a JaHHBIX

3HaeT Ha CpeiHEM
YPOBHE aKTyallbHbIC
HUCTOYHHKH
uH(pOopMaLUH O
COBPEMEHHBIX
oubimorexax Python
JUIs aHAJIM3a JAHHBIX

3HAeT B COBEPILICHCTBE
AKTyaJbHbIC HCTOYHUKH
uHpopmanuu o
COBPEMEHHBIX
oubimorexax Python
JUISL aHAITU3a JIAHHBIX

YMmets: V1 ocymiecTBiATh
TIOWCK, cOOp 1
MOJATOTOBKY JaHHBIX JIJIS
aHaau3a

He ymeer ocymecTBisATh
TIOWCK, cOop 1
MOATOTOBKY TaHHBIX JJIS
aHaIN3a

YMeeT Ha HU3KOM
YPOBHE OCYILECTBIIATH
TTOHCK, cOop 1
MTOITOTOBKY NAHHBIX JJIS
aHaJM3a

YMeer Ha cpeiHeM
YPOBHE OCYLIECTBIIATH
TTOHCK, cOop 1
MOATOTOBKY JTaHHBIX IS
aHaIu3a

YMeeT B COBEpIICHCTBE
OCYIIECTBIISITH MIOUCK,
cOOp ¥ TOATOTOBKY
JaHHBIX TSI aHATHM32a

Bnagers: B1 HaBeIKaMu
MOJTOTOBKU M 00paboTKH
JTAaHHBIX CPEICTBAMHU
Python

He Brnageer HaBblkamu
MOJITOTOBKH U
00pabOTKU JAHHBIX
cpenctBamu Python

Bnaneer Ha HU3KOM
YPOBHE HaBBIKAMU
MOJITOTOBKHU H
00paboTKN JaHHBIX
cpencteamu Python

Bnaneer Ha cpegHem
YPOBHE HaBBIKAMU
IIOATOTOBKH U
00paboTKN JaHHBIX
cpencreamu Python

Bunapgeer B
COBEPIICHCTBE
HABBIKAMU MOJATOTOBKHU
1 00pabOTKU TaHHBIX
cpencteamu Python

YK-1.2.
CucreMaTusupyer u
KPUTHYECKH
AHAIM3HPYET
HHPOPMALHIO,
HOJIyYCHHYIO U3
Pa3HBIX HCTOYHHKOB,
B COOTBETCTBHU C
TpeOOBaHUSIMU U

3HaTh 32: MeXaHU3MbI U
METOIUKH
CHCTEMAaTH3alli1, aHAI1u3a
U cuHTe3a HH(pOpMAIUH, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIIOBUSIMH 33]1a4H

He 3HaeT MmexaHu3MsbI U
METOTUKH
CHCTeMaTH3aIHH,
aHaJIM3a ¥ CUHTE3a
nHpOpMAaLNH, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIIOBUSIMH 32J1a41

3HaeT Ha HU3KOM YpOBHE
MEXaHU3MBI H METOAUKH
CHCTEMAaTH3aLHH,
aHaAIIM3a ¥ CHHTE3a
WHpOpMAIUH, B
COOTBETCTBHH C
TpeOOBaHUSIMHU U
YCIIOBUSIMU 331241

3HaeT Ha CpeTHEM
YPOBHE MEXaHU3MEI U
METOJIMK!
CHCTEMAaTH3aLHH,
aHAIIM3a ¥ CHHTE3a
“HpOpMAIUH, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 33124

3HaeT B COBEPIICHCTBE
MEXaHU3MBI U
METOJIMKA
CHCTEMAaTH3aLHH,
aHAJIN3a ¥ CHHTE3a
WHpOpMAIINH, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3aJ1a41




Kon
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xomreteHIn (MJIK)

YCIIOBUSIMU 3a/1a41

KOZI 1 HAMMCHOBAHUC

Kpurepun oniennBanus

C3YyJIbTAaTOB O6y‘{CHI/Iﬂ

pe3ynbTata 00y4eHus 1Mo 1-2 3 4 5
JIACLAIUINHE
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,
HEOGXOTHM IO’ s HEOOXOTUMYIO ISt UHpOPMAIIHUIO, UHpOPMAIIHUIO, HEOOXOTUMYIO ISt
y pEIlICHHS MTOCTABICHHONH | HEOOXOIMMYIO JIJIst HEOOXOIUMYIO IS pelieHus

peuieHus IMOCTaBJICHHOM
3aJa4un

3aJauu

peuicHuA MOCTaBJICHHOMN
3aJja4yu

peuicHus MOCTaBJICHHOMN
3aa4yu

MOCTaBJICHHON 3a7aun

Brnaners B2: metonukoit
CHCTeMaTH3aliH, aHaITN3a
HHPOPMAITIH B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBUSIMH 3a/1a9i

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

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

Bnaneer Ha cpegHem
YpPOBHE METOJUKOMN
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. Ucnons3yer
METOJIUKH
CHCTEMHOTO IT0/IX0/1a
NIPH pEeLIeHUH
MOCTaBIICHHBIX 3a71a4

3Hathb 33: METOIUKH
WCIIOJIb30BaHUs
CHCTEMHOI0 MOJX0/1a pU
peLIeHNU OCTaBIEHHO!
3a7a4u

He 3naeTr metoauku
HCITOJIb30BaHUs
CHCTEMHOIO IIOAX01a
MIpH PELICHUHU
MOCTaBJICHHOM 3aJ1a4yu

3HaeT Ha HU3KOM yPOBHE
METOINKHA
HCIIOIB30BaHMS
CHCTEMHOIO IIOAX01a
MIpU pEIIEHUHU
MMOCTaBJICHHOH 3aJ1a4u

3HaeT Ha cpeHEM
YpOBHE METOJUKU
HCIIOIB30BAHMS
CHCTEMHOI'0 IIOAX01a
MIpU pEIIEHUHU
MMOCTaBJIEHHOM 3aJ1a4u

3HaeT B COBEPIICHCTBE
METOINKHA
HCITOJIb30BaHMS
CHCTEMHOIO IIOAX0/1a
MIpY pELIEHUHU
MOCTaBJICHHOM 3aJ1a4u

VYmMmets V3.
paccMaTpuBaTh
BO3MOYKHFIE BAPHAHTHI
pelIeHus 3a1a4H,
OLIEHUBAs UX
JIOCTOMHCTBA U
HEJIOCTATKU,
HCITOJIB30BaTh OCHOBHEIE
l'IpI/IHLII/Il'[I)I CHUCTCMHOTO
MOJIX0/1a TIPY PEIIeHUH
MOCTaBJIEHHOM 3aJ1a4u

He ymeer
paccmaTpuBaTh
BO3MOXXHbBIE BAPUAHTBI
pelIeHys 3a1a4H,
OLICHMBAs WX
JIOCTOMHCTBA U
HEIOCTaTKH,
HCIIOJIB30BaTh OCHOBHBIE
l'IpI/IHLII/Il'H)I CHUCTCMHOT O
MOIX0/1a TIPY PEIIeHUH
IMOCTaBJICHHON 3aJauH

YMeeT Ha HU3KOM
YpOBHE paccMaTpUBaTh
BO3MO>KHBIE BAPHAHTEI
pelIeHus 3a1a4Hu,
OIIEHMBAasI UX
JIOCTOMHCTBA 1
HEJIOCTaTKH,
HCIIOJIb30BATh OCHOBHBIE
HpI/IHL[I/Il'lBI CHUCTCMHOTO
MO/IX0J1a TIPU PEIIEHUN
MOCTaBJIECHHON 3a/1aun

YMeer Ha cpeiHEM
YpOBHE paccMaTpUBaTh
BO3MO>KHBIE BAPHAHTEI
pelIeHus 3a1a4Hu,
OIIEHMBAasI UX
JIOCTOMHCTBA U
HEJIOCTaTKH,
KCI0JIB30BaTh OCHOBHBIE
HpI/IHL[I/Il'lBI CUCTEMHOT'O
MO/IX0/1a TIPU PEIIeHUN
MOCTaBJICHHOM 3a1a9H

‘YMeeT B COBEpILIEHCTBE
paccmaTpuBaTh
BO3MO>KHBIC BAPHAHTEI
pelIeHus 3a1a4Hu,
OLIEHMBAs UX
JIOCTOMHCTBA 1
HEJIOCTaTKH,
HCIIOJIb30BaTh
OCHOBHEIC l'lpI/IHHI/Il'H)I
CHCTEMHOIO ITOAX01a
MpY pELIEHUU
MMOCTaBJICHHON 3aJ]a4H

Bmaners B3: meToaukoii
CUCTEMHOTO ITOIXOIBI
MU PEILICHUU
MOCTEJICHHOH 3a1a4yu

He BimageeT MmeTogukomn
CUCTEMHOTI'O ITOAXOAbI
MIPU pPEIICHUU
MOCTEJICHHOH 3a1a4uu

Braneer Ha HH3KOM
YpPOBHE METOJAMKOMN
CHCTEMHOTIO IOJIXOJIbI
MIpH pelIeHUn
MOCTEJICHHOM 3a1auu

Bunageer Ha cpenHeM
YpPOBHE METOJAMKOMN
CUCTEMHOT'0 IOJXOIbI
MIpH pelIeHUn
MOCTEJICHHON 3aJ1auu

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




Kogn
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xomrereHIn (MJIK)

Kon n HaumMenoBanue
pe3ynbTata 00y4eHus 1Mo
JCTIATUTAHE

Kpurepun oniennBanus

C3YyJIbTAaTOB O6y‘{CHI/Iﬂ

1-2

3

4

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

YK-2.1. IIpoBogur
aHaJIU3 IOCTaBICHHON
enu u GopMyIupyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3aja4, KOTOpble
HEO0OX0IMMO 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 ATAITbI
MHTEIJICKTYalbHOTO
aHaJau3a JaHHBIX,
THIIOBEIE 3a]1a4H
aHaJIN3a JaHHBIX

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

Ymets: V4
(hopMyIHpOBATH 3a1a4H
aHaju3a JaHHbBIX B
paMKax MoCTaBJIEHHOM
LeNH

He ymeer
(hopmynupoBaTh 331241
aHaJlIu3a JaHHBIX B
paMKax MoCTaBJIEHHON
Lenu

YMeer Ha HU3KOM
ypoBHE HOpMyYIUpOBATH
3a/laud aHaJIu3a JaHHBIX
B PaMKax [IOCTABJIEHHOM
1enu

Ywmeet Ha cpegHeM
ypoBHE hOpMyYIUPOBATH
3a/laud aHaJIu3a JaHHBIX
B PaMKax [IOCTABJIEHHOM
1enu

YMeer B COBEPIICHCTBE
(dbopMyaHpoBaTh 331241
aHaJIn3a JaHHBIX B
paMKax MoCTaBJICHHOU
el

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 JaHHBIX
cpeactBamu Python

Bnangeer B
COBEpILCHCTBE
HaBBIKAMHU aHAJIN3a
JAHHBIX CPEICTBAMH
Python

YK-2.2. Beibupaet
ONITUMAITBHBIN CITOCO0
pelieHus 3anad,
UCXO0Id U3
HUMEIOLIUXCS PECYPCOB
Y OTpaHUYEHUN

3Hatb: 35 COBpEMEHHbIE
OMOJIMOTEKN Y METOIBI
Python mis anamusza
JTAHHBIX

He 3Haet coBpeMeHHbIE
OHMOJIMOTEKNA Y METOIBI
Python ms anamusza
JTaHHBIX

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

3HaeT Ha cpeHEM
YPOBHE COBPEMEHHBIC
OHMOJIMOTEKN Y METOIBI
Python mns ananisa
JIaHHBIX

3HaeT B COBEPIICHCTBE
COBPEMEHHBIE
OHMOJIMOTEKN Y METOIBI
Python mis ananmisa
JIaHHBIX

Ymets: Y5 BbIOUpaTh
ONTUMAJIbHBIC
OUOJIMOTEKH U METO/IBI,
HCXO[IS M3 UMEIOTIIMXCSI
PECYpCOB U OIrpaHUUYEHUI

He ymeer ocymiecTBisTh
MOWCK, cOOp U
TMOJATOTOBKY JaHHBIX JJI
aHanmm3a

YMeeT Ha HU3KOM
YPOBHE OCYIIECTBIIATH
MIOUCK, cOOp U
MOJTOTOBKY JAHHBIX JIJISI
aHaau3a

YMeer Ha cpeiHEM
YPOBHE OCYILECTBIIATH
TIOUCK, cOOp U
[IOATOTOBKY JAHHBIX IS
aHajm3a

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

Bnaners: BS HaBbikaMu
MCTIONIb30BaHMs
pa3IMIHBIX OUOIHUOTEK U
MmeTozoB Python

He Bnaneer HaBplkaMu
WCTIONIb30BaHMS
pa3IMIHBIX OMOINOTEK U
MeTozoB Python

Buageer Ha HU3KOM
YpPOBHE HaBBIKAMHU
HCTIONIb30BAHUSA
Pa3IHYHBIX OHOINOTEK U
metooB Python

Bnaneer Ha cpegHem
YPOBHE HaBBIKAMH
HCIIONB30BaHUs
Pa3IHYHBIX OHOINOTEK
u metozioB Python

Bunapgeer B
COBEPILICHCTBE
HaBBIKaMH
HCIIOIB30BaHUs
Ppa3nuHBIX ONOIHOTEK
u metozioB Python




Kon
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHUSI

xomreteHIn (MJIK)

VK-2.3. Ananusupyer
JICHCTBYIOILIEE
3aKOHOJIATEITLCTBO U
MIPaBOBBIC HOPMBEL,
perymupyromme
o0nacTh
npo¢eCCUOHATBHOM
JIeSITENTbHOCTH

Kon n HaumMenoBanue
pe3ynbTata 00y4eHus 1Mo
JCTIATUTAHE

Kpurepun oniennBanus

C3YyJIbTAaTOB O6y‘{CHI/Iﬂ

1-2

3

4

3HaTh 36: BUIBI
JIULEH3UPOBaHUS
KOMIIBIOTEPHBIX
IIPOrpaMm U
HAaKJIabIBAEMbIX
JIALCH3USIMU
OrpaHUYEHUN

He 3Haet BuabpI
JIMLEH3UPOBAHUS
KOMIIBIOTEPHBIX
MIPOrpaMMm U
HaKJIaJbIBAEMBbIX
JTUIEH3USIMU
OrpaHUYEHUN

3HaeT Ha HU3KOM ypPOBHE
BU/IBI JTUIICH3NPOBAHUS
KOMITBIOTEPHBIX
MporpamMmm 1
HaKJIaIbIBaEMbIX
JHMLECH3UAMU
OrpaHUYEHHUH

3HaeT Ha cpeHeM
YPOBHE BUABI
JMLCH3UPOBAHNUS
KOMITBIOTEPHBIX
IporpamMmm 1
HaKJIa/IbIBaEMbIX
JHMLECH3UAMHU
OrpaHUYEHHUH

3HaeT B COBEPILICHCTBE
BUIBI JTULICH3UPOBAHUS
KOMITBIOTEPHBIX
MIporpamMmm 1
HaKJIaIbIBAEMBIX
JHMLCH3UAMHU
OTpaHUYeHUI

Ymers Y6: opopmitsiTh
IIPOrPaMMHBIN KOJ B

He ymeer oopmisath
IIPOrPaMMHBIN KOJ B
COOTBETCTBHUH C

YMeeT Ha HU3KOM
ypoBHE 0pOPMIISTH
MIpOrpaMMHBIN KOJ B

Ywmeet Ha cpegHeM
ypoBHE 0pOPMIISTH
MpOrpaMMHBIN KOJ B

YMeeT B COBEpILIEHCTBE
0pOpMIIATH
IIPOrPaMMHBIN KOJ| B

COOTBETCTBHUH C TpeOOBaHUSAMH, COOTBETCTBHUH C COOTBETCTBHUH C COOTBETCTBHUH C
TpeOOBaHUAMH, TPUHSATHIMH TS TpeOOBaHUAMH, TpeOOBaHUAMH, TpeOOBaHUAMH,
TPUHSATHIMU JUTS COOTBETCTBYIOIIETO TIPUHATHIMU IS TIPUHATHIMH IS TIPUHATHIMU TS
COOTBETCTBYIOIIETO S3bIKA | S3BIKA COOTBETCTBYIOIICTO COOTBETCTBYIOIICTO COOTBETCTBYIOIICTO
TIPOTPaMMHUPOBAHHS TIPOTPaMMHUPOBAHHS SI3BIKA SI3BIKA SI3BIKA
MIPOrPaMMHPOBAHUS MIPOrPaMMHPOBAHU TIPOTpaMMHPOBAHUS
He Bimageet Bnangeer Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
Bnagets B6: CIOCOOHOCTHIO YPOBHE CIIOCOOHOCTHIO YPOBHE CIIOCOOHOCTHIO COBEPIIEHCTBE
CMOCOOHOCTHIO OTIPEJIEINIATh LENH U OTIPEIeNSATh LU U OTIPEJIeNATh LENU U CMOCOOHOCTBIO
OTIPEJIeIIATh LENH U 3a/1a4¥ MpU 3a/1a4¥ pU 3a/1a4M pU OTIPEJIeNATh LENH U
3a/1a4¥ MpU MPOrPaMMHOM pPEUIeHHH | MPOTPaMMHOM PEUIeHHH | MPOTPaMMHOM pElIeHUH | 3ajaud Ipu
MIPOrpaMMHOM PELICHUU IIPOEKTHOM IIPOEKTHOMI IIPOEKTHOMI MIPOrpaMMHOM
MIPOEKTHOM npodeccnoHanbHOMI npoQeCcCHOHATBHOM npoQeCcCHOHATBHOM peleHny MPOeKTHOM
npogecCHOHANTBHOMI 3aJa9H C y4ETOM 3a[1aui C YIETOM 3a[1a4i C YIETOM po¢heCCHOHATBHOMH
3aJaqd C yI4ETOM PECYPCHBIX: BPEMEHHBIX, | PECYPCHBIX: BPEMEHHBIX, | PECYpPCHBIX: BPEMEHHBIX, | 337a4M C y4ETOM
PECYPCHBIX: BPEMCHHBIX, (hMHAHCOBBIX — (hUHAHCOBBIX — (hUHAHCOBBIX — PECYPCHBIX:
(hMHAHCOBBIX — OTpaHUYCHUH B OTpaHUYCHUI B OTpaHUYCHUI B BPEMCHHBIX,
OTpaHUYCHUI B COOTBETCTBHUH C COOTBETCTBHUH C COOTBETCTBHUH C (hMHAHCOBBIX —

COOTBETCTBUHU C
HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTaluen

HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTaluen

HOPMAaTUBHO-IIPaBOBOH
JIOKyMEeHTaluen

HOPMAaTUBHO-IIPaBOBOU
JIOKyMEeHTaluen

OrpaHUYeHUl B
COOTBETCTBUHU C
HOPMAaTUBHO-IIPaBOBOH
JIOKyMEHTaluen




Kon Kon u naumenoBanue Kon n HaumMenoBanue Kpurtepuu onieHuBaHus pe3ynbTaTOB 00yUYCHHS
KOMIIETEHIINH HHIUKaTOpa pe3ynbTata 00y4eHus 1Mo 1-2 3 4 5
JTOCTIDKEHUS JCTIATUTAHE
xomrereHIn (MJIK)
He 3naer: metonukun 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPILICHCTBE
3naTh 37 METOINKHI
IO 30BAMIS HCTIONB30BaHU €TOIMKH WCTIONB30BAaHMUs | YPOBHE METOIUKU YPOBHE METOAHKH
CHCTEMHOTO TIOAX0a ’ CHCTEMHOTO TIOAX0/Ia ’ HCTIOIh30BAaHUS HCTIOJIH30BaHUS
CHUCTEMHOTO TTOAX0a ’
HHHOBAIHORHOE WHHOBAIIIOHHOE HWHHOBAITMOHHOE CHCTEMHOTO TIOAX0Ja U | CHCTEMHOT0 TIOAX0/a ’
DOIPAMMHOE MIPOTPaMMHOE MIPOrpaMMHOE HMHHOBAITMOHHOE WHHOBAIMOHHOE
[IKC-3 ogecﬁ eveHIs IS obecrnieueHus A obecrieueHust st NIPOrpaMMHOE HIpOTpaMMHOE
CriocobeH CLLICHII pelieHnu peueHuu obecrieyeHUs s o0ecreyeHUs s
BIIA/IETh P TEXHOJIOTHYECKOT0 TEXHOJOTHYECKOT0 peuieHuu peuieHuu
. TEXHOJOTHYECKOT0
TexHonoruei npotecca mporiecca npoiiecca TEXHOJIOTHYECKOTO TEXHOJOTHUECKOTO
MIPOU3BOJICTBA nporecca nporecca
u He ymeer YMeeT Ha HU3KOM Ywmeet Ha cpegHeM YMeeT B COBEpPILIEHCTBE
YMmers V7 paccMarpuBarth
aHAITM3UPOBATh [IKC-3.4 Buenpser BO3MOIKHLIC BADHANTLI paccMaTpuBaTh paccMaTpuBaTh YpOBHE paccMaTpHBaTh | YpOBHE paccMaTpUBATH
pe3yIbTaThI WHHOBAITOHHBIE HOAXOa K P BO3MOJKHBIE BAPHAHTHI BO3MOJKHBIE BAPHAHTHI BO3MOJKHBIC BAPHAHTEI BO3MOJKHBIC BAPHAHTHI
MPOM3BOJCTBCHH | TEXHOJOTHUH TeX HOTOHIECKOM peleHns 3a1a9y, pelIeHus 3a1a4Hu, pelIeHus 3a1a4Hu, pelIeHus 3a1a4Hu,
0 (puHarCOBOMU TIPOM3BOJICTBA U Y OIICHUBAS WX OIICHUBAS UX OIICHUBAs UX OIICHUBAS UX
TpoIIecCy, OLIEHUBAS UX
JeSTeTbHOCTH OTIpeNeNaTh IOCTOMHCTEA I JIOCTOWHCTBA U JIOCTOWHCTBA U JIOCTOWHCTBA U JIOCTOWHCTBA U
TOPEATPUATHAS U MOTPeOHOCTH B HeIOCTATKIL HEIOCTaTKH, HEIOCTaTKH, HEIOCTaTKH, HEIOCTaTKH,
oTpenenaTh pecypcax ’ WCIIOJIb30BaTh OCHOBHBIE | HCIOJB30BAaTh OCHOBHBIE | MCIOJH30BAaTh OCHOBHBIEC | MCIOJIH30BATh
WCIIOJIb30BaTh OCHOBHBIE
MOTPEeOHOCTh B MIPUHIIUITEI CHCTEMHOTO MPUHIIUAIIEI CHCTEMHOTO MIPUHIIUIIEI CHCTEMHOTO | OCHOBHBIE MTPUHIIUITBI
MIPUHIIUIIBEI CHCTEMHOTO
pecypcax, N — MOIX0/1a TIPY PEIIeHUH MOJIX0/Ia TIPH PEUICHUH MOJIX0/Ia TIPU PEIICHUH CHUCTEMHOTO TIOJIX0/1a
IIPUHUMATh p P MOCTaBJICHHOM 3aJ1a4yu MMOCTaBJICHHOM 3aJ1a4u MMOCTaBJIEHHOM 3aJ1a4u IIpY PELICHUU
MOCTaBJIEHHOH 3a/1a4H. .
Mepbl MOCTaBJICHHON 3aJ1a4u
0 ux Bnaners B7 meTonukon He BimageeT meToaukomn Bnaneer Ha HU3KOM Bnaneer Ha HU3KOM Bnaneer B
U3MEHEHUIO CHUCTEMHOTO MOJIXOJIbI U CHUCTEMHOTO TIOJIXO/TbI YPOBHE METOIUKOM YPOBHE METOJIUKOM COBEPIIEHCTBE

WHHOBAITIOHHOE
MPOrpaMMHOE
obecrieueHns pu
peLIeHNH IOCTEICHHOM
3aja4n

TIPU peLIeHUN
MOCTEJIEHHOH 3a71a4n

CHCTEMHOTO TTOJIXO/IbI
TIPY PEIICHUH
TIOCTEICHHOH 3ajaunt

CHCTEMHOTO TTOJIXO/IbI
TIPY pEIICHUH
TIOCTEICHHOH 3aaunt

MeTO,I[HKOﬁ CUCTCMHOTI'O
IOAXOAbI IPU PEHICHUU
MOCTEIICHHOM 3aJauu




KAPTA

[Ipunoxenue 2

o0ecre4eHHOCTH TUCHUTIIMHBI (MOXYJIs) y4eOHOI M y4eOHO-MeTOINYeCKOH JINTepaTypoi
Jucnurminna: Matematuka u Python asis ananu3sa qaHHBIX

Hampasnenne noxarorosku:  19.03.04

O6H_ICCTBCHHOFO IIUTaHUA

Texuomorus

NpOAYKUHUH U

Hanpasnennocts/npodmib: TexHOIOrHs 1 OpraHu3alys pecTOPaHHOIO Aeja

OpraHu3aIus

Ne Hassanue yueOHOTro0, yueOHO-
/m METOIUYECKOTO HU3TaHUS,

U3IaHus

aBTOP, U3AATCIILCTBO, BUJ U3AaHUA, IO

KoanuectBo
SK3EMILISIPOB
B BUK

Kontunrenr
oOyyJaronuxcs,
HCTIOJIB3YIOIIIX

YKa3aHHYIO

JUTEPATYPY

ObecrieueHHOCT
b 00yJarOIUXCs
JIUTEPaTypoi,
%

Hammane
3JIEKTPOHHOTO
BapHaHTa B
OBC (+/-)

1 |BospmunoB, M. I'. BrruucnurenbHbie

mocobue / M. TI. BospmuHOB.

2020. - 225

http://www.iprbookshop.ru/93065.html

METOAbI anre6pLI U aHal3a: y‘ICGHOC

CaparoB: BysoBckoe oOpazoBanwe,

C.

OP*

30

100%

2 | TpormH, M. I1. OCHOBBI MPUKIATHOM
anreOpsl: yueoHoe mocoodue / M. I1.
TporuH. - 2-e u3n., crep. - CaHKT-
[erepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP*

30

100

3 |Kpamep, Tapampny Martemarndeckue

uccaenopanuii, 2019. - 648 c.

http://www.iprbookshop.ru/92046.html

Metonsl cratuctuku / ["apanbn Kpamep;
nep.: A. C. MonuH, A. A. Iletpos; pen.
A. H. KoamoropoBa. - Mocksa,
Wxesck: PerynsapHas u XaoTHuecKas
JMHAMUKA, VHCTUTYT KOMIBIOTEPHBIX

JpP*

30

100%

4 |Maxkkunny, Yac Python u ananus
naHHbIX / Yac Makkunnu. - Python u

[podobpazosanwue, 2019. - 482 c.

http://www.iprbookshop.ru/88752.html

aHanu3 AaHHbIX, 2024-10-28. - Caparos:

op*

30

100

5 |Meronsl ONTHUMH3ALMU:  TEOPHS

https://urait.ru/bcode/492428.

u

AITOPUTMBI : ydeOHOe Tmocolue Uit
By3oB / A. A. Uepmix, C. A.
borpanosuu, XK. A. Yepmsk, 0. M.
Mertenbckuid. - 2-¢ u31., UCTIP. H JOII. -
Mocksa : IOpaiit, 2022. - 357 c. -
(Beicmiee  ob6pazomanme). -  URL:

OP*

30

100

6 |[Mlemympxo B.M. SI3BIK

http://www.iprbookshop.ru

MIPOTPaMMHPOBAHUSI BBHICOKOTO YPOBHSA
Python. ®yHKIUMHK, CTPYKTYpHI IaHHBIX,
JIOTIOJTHUTEbHBIC MOJTYJIH
[OnexTponHBIi  pecypc]:  ydeOHOe
nocobue/ [llenynpko B.M. - DnekTpoH.
TEKCTOBBIE JaHHBIE. - PocToB-Ha-/[oHy,
Taranpor:  M3patensctBo  IOxHOrO
¢denepansHoro  yHusepcutera, 2017.-
107 C.- Pexum Jloctyna:

op*

30

100

*DP — 31eKTPOHHBIN pecypc Ul aBTOP. MOJIb30BaTENEH JOCTYIEH Yepe3 DIEKTPOHHBIN KaTanor/JJIeKTPOHHYO

6ubamnorexy TUY http://webirbis.tsogu.ru/
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JincT cornacoBaHus

BHyTpeHHUN gokymeHT "MaTtematuka n Python ansa aHanusa aaHHbix_2022_19.03.04_THMe"
LOokymeHT nogrotoBun: XonmaHckux CeBetnaHa BnagnmupoBHa
[OokymeHT nognucan: XaputoHoBa TaTbsiHa AnekcaHApoOBHa

IXpncaHoBHa

CepuiiHbii Homep Al LomkHocTb (17 [e) no PesynbTar

18 66 44 87 CC 38 48 BE  [3aBepytowni kadenpon, Bap6akos Oner CornacosaHo
MMetoLnA y4eHyto cTeneHb  [Muxannosmy
\HoKTOpa Hayk

49 00 OD CF 33 4E B1 87  [3aBenytoLumi kadbenpon, Nonos Bnagumup CornacoBaHo
MMetoLWuIA y4eHyto cTeneHb  [Fpuropbesny
\noKTOopa Hayk

5D OE E9 7D AD 2F E4 5D |Begywumn cneuynanuct KybacoBa CBeTnaHa CornacosaHo

BukTopoBHa
5A 7576 26 3B FE 18 E8  |[lupekTop Katokosa [lapbsi CornacosaHo
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