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1. Ieau u 321241 0CBOEHUS TUCUUILINHBI/MOAY IS

Heﬂb AUCHUIIIMHBIL 3aKJI0YaCTCd B OBJIAACHUU CTYyJACHTAMU OCHOBaAMHU paGOTLI C A3BIKOM
Python B aHanmm3e naHHBIX, PAaCIIMPEHUH TEOPETHYECKOW M TMPAKTHUYECKOW IMOATOTOBKH B 001acTH
MaTEeMaTHYECKOT0 aHAJIN3a, IMHEHHOM aareOphl, METOIOB ONTHMU3ALIUHU, TCOPHUH BEPOSTHOCTEH.

3anaun TUCHUTUTAHBL:

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

- usyuenue Python-6ubimorek, copepxammx OOJBIIOES KOJIUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpaliii ¢ MHOTOMEPHBIMH MacCHBaMH 0 BH3YyaJIM3allMd W pealU3alliH Pa3IHYHBIX
MAaTEMATHYCCKUX METOAOB, B TOM YHCIIC JIMHEHON aJIFC6pLI KaK OCHOBHOI'O MaTeMaTH4YCCKOI'O
arnmapara st paboThl ¢ TaHHBIMH;

- W3y4YCHHE METOJIOB ONTHUMHU3AIMK KaK HAWJIY4IIEero WHCTPYMEHTA Ui ONpPEICIICHHS
ONTUMAIILHBIX NTAPAMETPOB CUCTEMBI,

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

- pacuMpeHue 3HaHUN O 0a30BBIX KOHIICTIIUSAX TEOPUU BEPOSTHOCTEH U CTATUCTHKHU, KOTOPHIC

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

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

JlucuunianHa OTHOCHUTCS K JUCHMIUIMHAM dJeKTUBHOTO Moayis «Digital & IT. Mammunnoe
oOyueHue U aHaJIu3 JaHHBIX» YacTH y4eOHOTo IiiaHa, GOopMUPYEMON YHaCTHUKAMH 00pa30BaTeIbHBIX

OTHOIIIEHUHN.

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

— 3HaHME OCHOBHBIX MAaTpPUYHOM  anreOppl, MaTEeMaTUYEeCKOro aHalu3a, TEOpUH
BEPOATHOCTEW U MAaTEMATUUECKON CTaTUCTUKU;

— TIOHMMAaHHE€ OCHOBHBIX IPUHIMIIOB AJITOPUTMU3ALMH U IPOIrPAMMUPOBAHHS;

—  3HaHHE OCHOB s3bIKa MPOrpamMmmupoBanus Python;

—  BJaJICHUE HaBbIKAMHU HCIIOJIb30BAHUS KOMIBIOTEPHBIX TEXHOJOTHI U CPelCTB 00pabOoTKU
uHpopMaluu.

CopepxaHue  OUCHMIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHMEM  JAMCLMILIMHBI
«MatemaTka» 0a30BbIM AJISl U3YUEHHUS CIeAyIOUMX Tuciuruind monynsa «Digital & IT. MammunHnoe
o0y4eHHE M aHAIU3 JaHHBIX»: «MalnHHOe 00y4eHHe M BOIPOCHI UCKYCCTBEHHOI'O HMHTEIIEKTA»,

((HCﬁpOHHBIC CCTH», «HpI/IKJ'Ia,[[HBIC 3aJa4l aHaJIn3a JaHHBIX).



3. Pe3yabTaThl 00yUeHHsI 10 TUCHHUIJIUHE/MOLY IO

[Iporiecc wm3ydeHUs AMCUMIUIMHBI/MOAYJS HampaBieH Ha (QOpMHUpOBaHUE CIEAYIOMINX

KOMIIETEHIINN:

Tab6muna 3.1

Kon u nanmmeHoBanue

Kox n HanmeHOBaHNE HHINKATOPA

Kon 1 HanmeHOBaHME pe3ynbTaTa 00ydIeHUs 110

KOMIIETEHIIUNA noctkeHns komnereHuu (MJIK) IUCIHUIIIINHE
YK-1. Cnocoben VYK-1.1. AranmupyeT npoOIeMHyI0 3uate (31): pa3nuuHBIE BapHAHTHl PEUICHUS
OCYIIECTBIIAT CHUTYaIuio (3a/1a9y) U BBIICIISIET €€ npoOJIEMHOW  CHTyallul W allOPUTMBI €€
KPUTHYECKHH aHaIu3 0a30BbIe COCTABIISIIOLIME peanu3aniu
npoOJIEMHBIX CUTYalui Ha Ymers (Y1): aHanu3upoBaTh INpoOJIEMHYIO
OCHOBE CUCTEMHOI0 CUTYaIlUI0, OMpPEJENATh BO3MOXHBIE PEIICHUS
M0JIX0/1a, BEIpabaTHIBATh MOCTaBJIEHHON npoOemsbl, HCIONb3Y
CTPATeruio ACUCTBUN MaTeMaTUYECKHUH anmnapar
VYK-1.2. PaccMaTpuBaeT pa3inyHbIe . N
BAPMAHTH PEIICHAS TPOBNEMHO Bnagers  (BI1): METOJWMKOH  MPHMEHEHNs
caTyamy (3aq@s), paspabaTEmacT MaTeMaTHYECKUX 3HAaHUH K peIIeHHI0
npo¢eCCHOHATBHBIX 3a1a4
AJITOPUTMBI HX pealn3alin
VYK-1.3. Onpenenser u OIleHUBaeT 3rate  (32): mpakTHYECKHE  IIOCIIEACTBHUS
MIPAaKTHYECKUE TTOCIEACTBHS BO3MOJKHBIX pEIICHHH 3a1a4
BO3MOXHBIX PEIICHUN 3aaun YMmerp  (V2): ompemensaTh — MpaKTUYECKHE
TIOCJICICTBHS BOSMOYKHBIX PEIICHUH 3313
Bmaners (B2): METOaMHU OLICHUBAHUA
MPaKTHYECKUX MIOCIIEACTBHH BO3MOXKHBIX
penieHui 3a1au
VK-1.4. OcymecTBisieT 3HaTh 33): OCHOBHBIE TIPUHITUITEL
cUCTeMaTH3aluI0 HHpOopMaluu cucTteMaTH3auuu ~ WHQOpMaLMK  PazIMYHBIX
Pa3IMYHBIX THIIOB U aHAJIN3a TUIIOB
NpOOJIEMHBIX CUTYalni Ymerb  (Y3):  BbIpabaThiBaTh  CTpPATErUIO

JIEHCTBUH JUJIS TIOCTPOEHUS AJITOPUTMOB PELICHUS
IIOCTABJICHHBIX 3aJa4

VYK-1.5. BeipabaTbIBaeT CTpaTeruro
JEUCTBUH [l IOCTPOEHUS
AITOPUTMOB PELICHUS OCTaBJIEHHBIX
3aj1a4

Bnagers (B3): meTomamu ananuza npoOiIeMHBIX
CHTyaHHﬁ, JIIS COCTaBJICHU S aJiroputMa
petieHust mpodeCCHOHANBHBIX 3a/1a4

YK-1.6. IIporpamMmmupyer
pa3paboTaHHBIC ANTOPUTMEI U
KPUTHYECKH aHAITM3HPYET MOTyYCHHbIE
Ppe3yIbTaThI

3Hatb (34): OCHOBBI SI3bIKa IPOrPAMMHUPOBAHUS U
TEOPHIO aJITOPUTMOB

Vmets (V4): aHanu3upoBaTh MOJTyYeHHbBIE
Pe3yJIbTAThI, BEIIBISITh HEJOCTATKH PELICHUH

Brnaners (B4): HaBbikaMu peanu3anuu
AITOPUTMOB COPTUPOBKH, TIOMCKA 1 PAOOTHI CO
CTPYKTYPaMH JAHHBIX

VYK-2. CnocobeH ynpaBiiTh
IIPOEKTOM Ha BCEX ATamax
€ro JKU3HEHHOTO LIUKJIa

VYK-2.1. ®opmynupyer B pamKax
IIOCTABJICHHOM LI NIPOEKTA
COBOKYITHOCTb B3aHMOCBS3aHHBIX
3aj1a4, 00eCIICYNBAIOIINX €€
noctikeHune. Onpenenser 0xKuIaeMple
pe3yJIbTaThl PEIICHUS BBIACICHHBIX
3a1adq

3HaTh (35): COBOKYITHOCTH B3aUMOCBSI3aHHbBIX
3a1a4

VYumers (V5): onpenensts KPyr 3a71a4 U UX
B3aMMOCBSI3b B paMKax H30paHHBIX BHUIOB
podecCHnOHaATBLHOM eI TeIbHOCTH

Bragets (B5): HaBBIKOM pacmpe/esieHust CBOUX
JIEUCTBUI MO PENICHUIO NOCTABJICHHBIX 3aa4

VYK-2.2. Ilpoextupyet penieHue
KOHKPETHOH 3a/1a4H IIPOEKTa, BEIOMpas
ONTUMAIIBHBIN CIIOCO0 ee perIeHus,
HCXO0Js U3 NEHUCTBYIOIIUX MIPABOBBIX
HOPM U UMEIOLIUXCS PECYPCOB U
OTpaHUYEHU

3uaTth (36): TpeOOBaHMUS K ONPEICICHHUIO 3a/1a4 B
paMKax MOCTaBJICHHOH 11e71; 6a30BbIE CIIOCOOBI
pelIeHus 3a/1a4 ¢ y4eTOM JEeHCTBYIOIIUX
MIPABOBBIX HOPM, HMEIOIIUXCS PECYPCOB U
OrpaHUYEHUH

Vmets (V6): onpenesnsts OCHOBHBIC U
crenuduIeckne 3aJa4y B paMKax I10CTaBJICHHON
LIEITH, BBIONPATh CIIOCOOBI MX PEIICHHs, HCXO/IS
13 AEUCTBYIOUINX MPABOBBIX HOPM, UMEIOLUXCS
pPECypCOB U OIrpaHUUYECHHI

Bnaners (B6): HaBBIKaMM ONpeeeHus
OCHOBHBIX U CIIEITU(PHUECKUX 3a7a4 B paMKax
MIOCTaBJIEHHOH IEJH, BEIOOpa crioco00B X
pemeHns, UCXO0As U3 JeHCTBYIOINX NPaBOBBIX




HOPM, UMCIOIINXCS PECYPCOB 1 Ol"paHI/I‘IGHI/Iﬁ

VK-2.3. Pemaetr KOHKpETHbIE 3a7aun
MIPOEKTA 3asBICHHOTO KauecTBa U 3a
YCTaHOBJICHHOE BPEMS

3Hath (37): 0COOGCHHOCTH MOCTAHOBKH LieNCH
IIPOEKTOB

Vwmets (V7): opraHu3oBbiBaTh 3Q(HEKTHBHOES
B3aMMOZCHCTBHE C IPYTrUMH UCTIONHUTEISIMU
JUISL peleHUs IPOSKTHBIX 3a/a4

Bnaners (B7): HaBbIKaMH CETEBOrO aHANN3a,
KaJICH/IAPHOTO MJIAHUPOBAHHS, KOHTPOJIS X0
peau3aliy NpoeKTa

ITKC-10. Cnoco6HOCTB
HPOBOJMTH NPHUKJIATHBIC
HAyYHBIC HCCIICAOBAHHUS 110
npoOiiemaM HepTerasoBon
OTpAaciv B COOTBETCTBUH C
BbIOpaHHOM cepoit
npo¢eCCHOHATBHOM
JeATEIbHOCTH

[IKC-10.1. Aramm3upyet
HH(OPMALHUIO [0 TEXHOJIOTHIECKUM
nporeccaM 1 paboTe TEXHHUECKHX
YCTPOICTB B He(hTEra30BOi OTpaciu

3HaTh (38): MaTeMaTHYECKUE METOIBI U
oubmoreku Python, ncronp3yemsie st
00pabOTKU JAHHBIX

Vumets (V8): IpUMEHSITh MAaTeMATHICCKHE
MeTo bl ¥ OubmmoTexku Python mist pernenus
THUIIOBBIX 33/1a4 00pabOTKU M aHAJIM3a JaHHBIX

Bragets (B8): HaBbikamu peanuzaiiii Mojeneit
aHaJIM3a JIaHHBIX cpencTBamu Python

ITIKC-10.2. IInanupyeT 1 NpOBOJUT
HEOOXOAUMBIE HKCIIEPUMEHTBHI,
00pabaTbIBaeT, B TOM YHCIIE C
UCTIONIb30BAHMEM TPHKIIATHBIX
MIPOTPaMMHBIX MPOIYKTOB,
HUHTEPIIPETHPYET PE3yIbTATHI U IENIACT
COOTBETCTBYIOIINE BBHIBOIBI

3uath (39): criocoObl 06pabOTKH IKCIIEPUMEHTOR
C MCIIOJIb30BAHUEM TPHUKIIAJHBIX TPOrPAMMHBIX
MPOJIyKTOB

Vuets (V9): m1aHUpOBaTh ¥ IPOBOIHUTH
HEOOXOIUMBIE SKCIIEPUMEHTHI, 00pabaThIBaTh ¢
UCIIOJIb30BAaHUEM MTPOTPAMMHBIX MTPOIYKTOB,
HMHTEPIPETHPOBATH PE3yIbTAThI U IeNaTh
COOTBETCTBYIOIINE BBIBOJIBI

Brnaners (B9): HaBbikamu 00pabOTKH
MPOBEJICHHBIX YKCIICPUMEHTOB U J€JaTh
COOTBETCTBYIOIINE BBIBOJIBI

[IKC-10.3. Ucmome3yet (pu3nKo-
MaTeMaTHYeCKHi anmnapar Jjist
peLIeHus pacyeTHO-aHATUTHYECKUX
3aj1a4, BOSHUKAIOLINX B X0J1€
po¢heCCHOHATIBHOM NeTeIbHOCTH

3uath (310): Ppusrnko-MaTeMaTHUECKHI anmapar
JUISl pELLICHUS] pacYeTHO-aHATUTHYECKHUX 3a/1ad,
BO3HUKAIOIIUX B X071€ NPO(hecCHoHATbHOIM
JIeSITeIbHOCTH

VYumets (V10): ucrnons3oBaTh HU3UKO-
MaTeMaTUYECKHMi anmapar JJsi peleHust
pacyeTHO-aHATUTHYECKHUX 3a/1a4, BO3HUKAIOIINX
B X0j1€ MPO(eCCHOHANBHOMN AeATENEHOCTH

Brnaners (B10): ¢pusrko-mMmaTeMaTu4eckoro
anmnapara Juisi peuIeHus Pac4eTHO-
aHAJTMTUYECKHX 337134, BOSHUKAOIINX B X0JI1€
poeCCHOHAIBLHON JIeITeIbHOCTH

ITKC-11. T'oToBHOCTH
Yy4acTBOBAThH B paboTe
HAY4YHBIX KOH(epeHuit n
CECMHHApPOB B COOTBETCTBUU
¢ BBIOpaHHO# cepoit
podeCCHOHATBHOMI
JIESITeIIbHOCTH

[KC-11.1. Ananu3upyet HanpaBieHuUs
HaYYHBIX UCCJIEJIOBAaHNH B
HedTerazoBoii orpaciu

3uath (311): OCHOBHbIC HAITPABJICHHS HAYYHBIX
WCCIIeIOBaHMI B He(pTera3o0BOM 0Tpaciu

Yumets (V11): aHanu3upoBath HanpaBJICHUS
Hay4YHBIX UCCJICIOBaHUI1 B He(Tera3oBoit
oTpaciu

Bnaners (B11): HaBbIKaMu aHaM3a HAYYHBIX
uccieqoBaHui B HeprerazoBoii orpaciu

[IKC-11.2. O6ocHOBBIBaeT
AKTYaJIbHOCTb U TEJIN COOCTBEHHBIX
HCCIIEI0BAaHU € MOCIEAYIOLUM UX
IIpeCTaBICHUEM Ha KOH(PEPeHIHAX U
CeMHHapax

3uath (312): 060cHOBaHHE aKTYaJIBHOCTH U IIEH
COOCTBEHHBIX MCCIIEIOBAHUI C MOCIETYIOUTIM
HX MPEJCTaBICHUEM Ha KOH(DEPCHIIUIX U
ceMuHapax

VYmers (Y12): 060CHOBBIBATh aKTYAILHOCTH H
I[ENTH COOCTBEHHBIX UCCIICTOBAHHNA

Brnaners (B12): HaBbIkaMu mpe/cTaBICHUS
COOCTBEHHBIX HCCIICJIOBaHUI Ha KOH()EPECHIUIX
Y CEeMHHAapax

IIKC-11.3 Ipencrasisier pe3yabTaTbl
COOCTBEHHBIX HCCIIEIOBAHHUI B BHIC
KOMIBIOTEPHOH Npe3eHTalH

3Hatb (313): MeTOIBI MpEACTABICHUS
Pe3yJIbTaTOB UCCIIE0BaHUS

Vmetb (V13): cocTapisaTh HAyYHO
000CHOBaHHBIE JIOKJIA B! 110 ITpoleMaM B
HedTera3zoBoii oTpaciu

Brnaners (B13): metomamu npecraBieHus
PE3YJIbTaTOB COOCTBEHHBIX HCCIIEIOBAHUN B
BHJIE KOMIIBIOTEPHOH Mpe3eHTaIlN




4. O0beM JUCHUNIMHBI/MOIYJISA

OO0t 00bEM IUCHUILINHEL COCTABIAET 3 3aueTHBIX equHuIb], 108 yacos.

Tabnuua 4.1

AynuTtopHble 3aHATHsI / KOHTaKTHast paboTa, yac. dopma
dopma Kypc/ Y P P CamocrosiTenpHas P .
IIpakTuueckue JlabopaTopHble MIPOMEKYTOUHOU

00y4eHUs ceMecTp Jlexrm pabota, Jac.
3aHATUS 3aHATHS aTTecTaluu
OYHast 3/5 16 32 - 60 3a4eT
3a04Has 3/5 6 6 - 96 3a4eT

5. CTpykTypa u coaep:kaHue TUCUUIIAHBI/ MOTY ISt

5.1. CTpyKTypa IUCIUIIIIUHBI.
oyHas popma o0yuenusi (OPO)

Tabmauua 5.1.1

CrpyKkTypa QMCUHIUINHBL/MOIYJIS AYAHUTOpHbIE
Ne PyKTypa Auet Ay 3aHATHS, Yac. CPC, | Bcero, OreHOYHBIE
/ H ac ac Kon MK cpencrea’
/i oMe qac. Jac. TB
P HaumenoBanue paznena JI. | Hp. | JIa6. Pt
pasnena
Komnoksuywm,
VK-1.1 | Pa6ora Ha
1 22
1 Brenenmue 2 6 14 VK-1.2 HpAKTHUCCKUX
YK-1.3 | zamsrusax
YK-1.4 Komnoxsuywm,
bubnuotexu Python u nuneitnas YK-1.5 Pa6ora na
2 2 anre6pa 4 10 14 28 K16 | oakrmmeckix
P vk-21 |
VK-2.2 3aHATHAX
VK-2.3 Konnoksuym,
-10. Pa6
3 3 OnTuMu3aIys 1 MaTpUUHbIE 6 8 16 30 IIKC-10.1 aboTa Ha
PassIoKeHHUs IIKC-10.2 | mpakTuueckux
ITKC-10.3 SAHSTHSIX
MKC-11.1 Komnoxsuym
MKC-11.2 | =) I
abora Ha
4 4 CiyyaiiHOCTb 4 8 16 28 [IKC-11.3
PAKTHYECKUX
3aHSATHSX
5 | 3auer - - - - - - -
Uroro: | 16 | 32 60 108 - -
3a04Has popma o0ydenus (3PO)
Tabnumna 5.1.1
CTpyKTypa AMCUUILTMHBI/MOIYIIS Ayautopisie
Ne PYKTypa AHCh y 3aHATHSA, Yac. CPC, | Bcero, OLICHOUHbBIE
n/n | H qac qac Kox MK cpencTaa
oMe . .
P HaunmenoBanue pasaena JI. | TIp. | JIad. pel
paszena
YK-1.1 KoHTponbHas
1 24
1 Baenenne 1 1 22 VK-1.2 pabora
Bubmmorexu Python n nuneitnas YK-1.3 Kontponsnas
2 27
2 airebpa 2 ! 24 YK-1.4 pabota
K-1.
3 3 OnTuMu3aIys 1 MATPUIHBIC 2 5 26 30 VK-1.5 KonrponbHas
Pa3IokKeHUs YK-1.6 | pa6ora
YK-2.1 | KontponsHas
YK-2.2 | pabora
4 4 CnyuyaitHocTh 1 2 24 27 VK-2.3
IKC-10.1
I1KC-10.2




[IKC-10.3
[KC-11.1
IKC-11.2
IKC-11.3

5 | 3auer - - - - - - -

Hroro: 6 6 - 96 108 - -

OuHo-3a04Has popma o0yuenus (O3PO)
He peanuzyercs.

5.2. ConeprkaHue TUCIUTIITUHBI/MOTYIISL.

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

nannbIX. Lukiel, ¢ynkuuu, reHepatopsl, list comprehension. dynknumu u ux coicTBa. [Ipenen u
npou3BojiHas. ['eomeTprueckuii cMbICI IPOU3BOJHOM.

Paznen 2. «bubanorexu Python u nuneiinas anre6pa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenne ontummsanmmoHHbIX 3amad B SciPy. Cucrempl JIMHEHHBIX ypaBHEHUH.
Martpuunsle onepauuu. Panr n onpenenuTens

Paznen 3. «Ontumuzanust 1 MaTpU4HbIE pas3iiokeHHs». YacTHbIe MPOU3BOAHbBIE U I'PAUEHT.
KacarenpHast MmiaockocTh M JiMHEHHOe npuOmkeHue. OnTumuzanus Herjaaakux ¢QyHkuuid. Meton
UMUTAIMM OT)KUTA. | 'eHeTHUYecKkwe airopuT™Mbl W auddepeHnnanbHas sBomonus. Hemmep-Mun.
[Tpubnmxenne MaTpuIell MEHBIIETO PaHra.

Pasznen 4. «CiyuaiiHocTby. Ciny4allHOCT B TEOpUHM BEPOSATHOCTEH M cTaTUCTHKE. CBOMCTBa
BEPOSTHOCTH. YcJOBHas BeposTHOCTb. OleHka pacnpeneneHus 1o  BblOopke. BaxHble

XapaKTEPUCTUKHU pacnpeneneHui. LlenTpanbHas npenensHas TeopeMa. JloBepUTENbHBIE HHTEPBAIBI.

5.2.2. ConeprkaHue AUCHUILIMHBI TTO BUJIaM YYEOHBIX 3aHITHA.

JleKIInoHHBIE 3aHATHA
Tabmuna 5.2.1

Nen/m | Homep pasnena AUCHUILIAHBI Obrew, Hac. Tema nexuuu
O®0 | 300 | O3P0
1 1 2 1 - Beenenue
2 2 2 - bubnuoreku Python u nuxeiinas anreGpa
3 3 6 2 - OnTUMU3aIKs U MATPUYHBIE PA3IOKEHHS
4 4 4 1 - CnyyaifHOCTb
Hroro: 16 6 -
IIpakTH4eckne 3aHATHA
Tabnuua 5.2.1
Nem/m | Homep pasgena AuCUHILIHHEL Obme, wac. HanmeHoBaH#e MPaKTHIECKUX 3aHITHI
O®0 | 300 | 0320
1 1 6 1 - Bsenenue
2 2 10 1 - bubnnorexu Python n nuneitnas anrebpa




3 3 8 2 - OnTrMHU3aIUs ¥ MATPHYHBIC PA3I0KCHUS

4 4 8 2 - CrydaifHoCTB

Hroro: 32 6 -

JlaGopaTopHblie padoThI
Jlabopamophvie pabomol yuebHviM NIAHOM He NPE0YCMOMPEHbl

CamocrosiTesibHAasi padoTa CTy/leHTa
Tabmuma 5.2.4

Ne Howmep paznena O0BewMm, Jac. Tema Bux CPC
/i IUCUUIUIAHEI 0DO 300 | 0300
1 1 6 22 - BBe/ienne IToaroroska k
MIPAKTHICCKUM 3aHSATHIIM
2 ) 12 24 ) bubmuotexu Python u nuneiinas INoaroroBka k
anrebpa MIPAKTHICCKAM 3aHATHIM
3 3 12 26 ) OnTuMu3aIus U MaTpUIHBIC TToaroroBka k
pas3IoKeHUs MIPAKTHICCKAM 3aHATHIM
4 4 10 24 ) CryuaitHocTs IloaroroBka k
MIPAKTHICCKUM 3aHATHIM
5 14 20 [ToaroroBka K KOJUIOKBUyMam ITonroroBka k
KOJUTOKBUYMam
6 1-4 3 3auer
Hroro: 60 96 -

5.2.3. IlpenonaBanue IUCHUILTMHBI/MOIYIS BEAETCS C NPUMEHEHHUEM CJEIYIOIUX BHJIOB
00pa30BaTENbHBIX TEXHOIOTHIA:
—  Bm3yanM3anus Y4eOHOro Marepuasia B O(HUCHOM TIakeTe B JHAJIOTOBOM PpEXHME

(JIeKLIMOHHBIE 3aHATHUSA);
— paboTa B MaJbIX Tpynnax (IpakTHYSCKHE 3a/1aHMs);

- HHAUBUAYAJIIBHBIC 3a1aHUA (HpaKTI/I‘IeCKI/IC Sa)laHI/Iﬂ).

6. TemaTuka KypcoBbIX paGéoT/IIPOEKTOB
Kypcosvie pabomvi/npoexmul yuebHviM niaHom He npedycmMompeHul
7. KoHTpoJibHBbIe padoThI

7.1. Metoauyeckue yKa3aHus JJIsl BBITIOITHEHUS KOHTPOJIBHBIX padoT.

Kaxxapiit oOyuaronuiics: BBIMOIHIET BAPUAHT 3a/1aHNUs, BbIIAHHBIN MTpernojaBaTeieM.

Pabota nomxkHa OBITH BBITIOJIHEHA C UCIIOJIH30BAHNEM KOMIThIOTEpA Ha OJTHOM CTOPOHE JIMCTa
6enoit Oymaru popmata A4 uepes 1 untepsain, 14-m mpudrtom Times New Roman.

TekcT creayeT nevataTh, COOJII0as CIICIYIOIINe pa3Mephl moJiei: mpasoe — 10, BepxuHee — 20,
neBoe — 25 u HixkHee — 20 MM.

CtpyKTypa KOHTPOJIbHON pPaOOTHI: TUTYJIBHBIA JIUCT, COJEpKaHUE, BBEICHHE, OCHOBHAsl 4acTh,
CIIMCOK HCIOJb30BAHHBIX HCTOYHHUKOB, MpPUJIOXKEHHE. B OCHOBHOI 4YacTH JOJKHBI OBITH JaHbI
pa3BepHYyThIE OTBETHl HA TEOPETHUYECKHE BOIMPOCHI CO CChUIKAMHM Ha HCIOJIb30BAaHHBIE MCTOYHHKH.
Pe3ynbrar BBIMONHEHMS] NPAKTUYECKOrO 3aJaHMsl JOJDKEH COJEp)KaTh OIMCAHUE HCIOJIb3YEMBIX
METOJIOB ¢ yKa3zaHueMm Oubsnoreku Python. Jluctunr koma ohopmitseTcs B BUIE MPUITOKEHHS.

C paboroii cnaeTcst AUCK ¢ TporpaMmoii Ha Python (wu B pabote MOXeT ObITh yKa3aHa CChUIKA
Ha HOYTOYK C BBIITOJIHEHHBIM NPAKTUYECKUM 3aJaHUEM).




3auTéHHas KOHTpOJbHAsh paboTa MOXET WMeTh 3ameuaHus. Eciaum pabota He 3auTeHa,
oOyuaromuiicsi 00s3aH MPeIbIBUTH €€ Ha MOBTOPHYIO PELEH3UI0, YCTPAaHUB BCE 3aMEYaHMUS.
7.2. TemaTuKa KOHTPOJIBHBIX PadOT.
KonTtponbHble paboThl BKIIOYAIOT CIEAYIOIINE BOTIPOCHL:
1. OcuoBer Python. Iukisl, ¢yHkumuu, reneparopsl, list comprehension. OyHKIHUH U HX
CBOMCTBA.
2. bubmmoreku Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Pemrenue
ONTUMHU3AINMOHHBIX 33/1a4 B SciPy.
3. Omenka pacmpeneneHusi 1O BbIOOpKE. BakHble XapakTepUCTHKH pacIpeesiCHU.

HOBepI/ITeHBHHe HHTCPBAJIbI.

8. OueHka pe3yJibTATOB OCBOCHHS TUCIIUIIJIHHbBI/MOTYJISI
8.1. Kpurepunm oOneHUBaHUS CTCICHH IIOJHOTHI M KAaueCTBA OCBOCHHUS KOMITCTCHIMH B
COOTBETCTBHH C IIAHUPYEMBIMU pe3yiibTaTaMu o0ydeHus npuBeneHsl B [Ipunoxennn 1.
8.2. PeliTunrosas cucreMa OLIEHUBAHHUS CTEIICHU IMOJHOTHI M KQUeCTBA OCBOCHHUS KOMITETEHITUI
oOyuaroiuxcst O4HON popMbl 00yUeHHU MpeacTaBiaeHa B Tadnuiie 8.1.

Tabmuua 8.1
Ne n/n | Buns! meporpusaTuii B paMKax TEKyIero KOHTPOJIs KonyectBo 6anioB
1 Texymas aTTecTanus
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-10
KosmnokBuym 0-10
NTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-20
2 TeKyIas aTTecTalus
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
Komnoxsuym 0-20
HTOI'O 3a BTOPYIO TEKYIYIO aTTECTAIHIO 0-40
3 Tekymas arTecTaus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
Komnoxsuym 0-20
HTOI'O 3a TpeThIO TEKYIIYIO aTTECTALIUIO 0-40
BCEI'O 0-100

8.3. PeiiTuHroBas cucreMa OllEHUBAHUs CTEIEHHU ITOJIHOTEI M KAYeCTBAa OCBOEHUS KOMIIETEHITNHA

o0yyaromuxcs 3a04Hoi (opMbl 00yUdeHHs pe/icTaBIeHa B Tadnuue 8.2.

Tabmuma 8.2
Ne /i Buas! MeponpusTuii B paMKax TEKYIIEro KOHTPOJIS KommgectBo 6annos
1. KonrposbHast pabora 0-40
2. 3ayer 0-60
BCEI'O 100

9. YueOHO-MeTOAMUYECKOE M HH(POPMAIIMOHHOE 00ecedeHne THCIIUTITTHHBI/MOTYJIsI

9.1. [lepeueHb peKOMEHIyeMOU TUTEPaTyphl peAcTaBieH B [Ipunoxkenuu 2.

9.2. CoBpemMeHHble TpodeccHoHaIbHbIe 0a3bl AAHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE
CUCTEMBI (nepeyuciums):

—  CoOctBennast monHotekcrosas 6asa ([16/1) BUK TV http://elib.tyuiu.ru/




— Hayuno-texaudeckas 6ubmuoreka ®I'AOY BO PI'Y Hedbtn um raza (HUY) um. N.M.
I'yoxkuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/
—  Hayuno-texuuueckas oudmuoreka ®I'6OY BIIO YT'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka @PI'BOY BIIO

TexHu4Yeckuii yuusepcute» http://lib.ugtu.net/books

«YXTUHCKMH TOCYNapCTBEHHbIN

— baza gannpix KoHCynbTaHT cTyneHTa «JJEKTpOHHAs OMOIMOTEKAa TEXHHYECKOTO BY3a»

http://www.studentlibrary.ru

—  DnektponHo-6ubmmoreunas cucrema IPRbooks http://www.iprbookshop.ru/
— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «dnekrporHoe u3gatenbctBo FOPAMTY www.biblio-online.rux»

— 000 «PYHDb» http:/lelibrary.ru/

—  DnekrpoHHO-0MOMoTeuHas cucrema BOOK.ru https://www.book.ru

- Hamuonansnas QJICKTPOHHAsA 6ubmnorexa

9.3. JIuieH3noHHOE ¥ CBOOOTHO PacpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieueHue, B T.4.

OTCYCCTBCHHOI'O IMPOU3BOACTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;
— Anaconda;
- GIMP

10. MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIUITHHbI/MOTYJIs

ITomemenus st MMPpOBCACHUA BCCX BU0B pa6OTBI, MpeaAyCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM,

YKOMILJICKTOBAHBbI HGO6XOI[I/IMI)IM O60py,HOBaHI/I€M N TCXHUYCCKHUMHU CPCACTBAMU O6y‘-I€HI/I$I.

Tab6muna 10.1

O0ecne4eHHOCTh MATEPHAJIBHO-TeXHHYECKHUX ycaoBuil peanusanun OITIOII BO

HanmeHoBaHHe yaeOHBIX
MIPEIMETOB, KypCOB,
JTUCTIAILINH (MOJTyIel),
MPaKTUKH, UHBIX BUJIOB
yueOHOI AeATeNbHOCTH,
MPEYCMOTPEHHBIX y4eOHBIM
IUTaHOM 00pa30BaTeNbHON
MIPOTPAMMBI

HanmeHoBaHMe IOMEIIEHHH JUIS IPOBEICHUS
BCEX BUJIOB yl{eGHoﬁ JEATEILHOCTH,
MPETyCMOTPEHHON YUeOHBIM TUIAHOM, B TOM
YUCIIe IOMELICHUS AJIs1 CAMOCTOSATEIbHON
paboThl, C yKa3aHUEM IEepPEeYHs] OCHOBHOTO
000pynoBaHus, y4eOHO-HATJISIHBIX TTOCOOMI

Anpec (MeCTOMONOKEHUE ) TOMETIEHHUH TS
IPOBEAEHUS BCEX BUJIOB yUeOHOM
JeATeNBHOCTH, IPEIYCMOTPEHHOH y4eOHbIM
IUTAaHOM (B CIy4ae peann3aluu
00pa30BaTeNbHON MPOrpaMMBI B CETEBOU
(hopMe TOTOTHUTENIFHO YKa3bIBAETCS
HaMMEHOBAHKE OPraHU3aluH, C KOTOPOH
3aKJIIOYEH JIOTOBOP)

Matemaruka u Python ms
aHajau3a JaHHBIX

JlaGopatopHbie 3aHATHS:

VYuebHas ayauTopus Ul IPOBEICHUS 3aHATHH
CEeMUHapCKOro THIIA (1ab0paTOpHBIE 3aHATHUS);
IPYNIOBBIX ¥ UHMBUIYalbHBIX KOHCYJIBTAIHIH;
TEKYyIIET0 KOHTPOJIS K IPOMEXKYTOUHON
arrectanun, No1004, KoMmsroTepHBIi Kiacc.
Y4eOnast MeOelb: CTONbI, CTYNbs. MOHOOIIOK - 16
IIT., IPOEKTOP - | MIT., aKyCTHYECKasi CHCTEMa
(KOJIOHKH) - 2 IT., HHTEPAKTUBHAs Jocka - | mT.

625039, TromeHckas obnactb, r. TIOMeHb, yiI.
MensHukatite, 1. 70




VYuebHas ayauTopus U IpOBEICHUS 3aHATHHA 625039, Tromenckas obnacts, r. TIOMEHb, yiI.
CEeMHHapCKOT0 THIIA (J1ab0paTOPHBIE 3aHATH); MenbHukaiite, 1. 70x
TPYMIIOBBIX U MHAUBUAYANbHBIX KOHCYIbTAIHH;
TEKYILETO KOHTPOJISI ¥ TIPOMEXKYTOUHOH
arrecranuu, Ne513, KommnbrotepHslii kiiacc
YueOHast MeOenb: CTONBI, CTYINbs. MoHOOIIOK - 9
IIT., TIPOEKTOP - | IIT., HHTePaKTHBHAsI CEHCOPHAs
Jocka - 1 mT., akycThu4yeckas cucteMa (KOJIOHKH) -
2 mr.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K NIPAKTUUECKUM 3aHSITHUSM.

[TpakTHyeckue 3aHATUSA CIIOCOOCTBYIOT YIIyONEHHOMY HW3YYEHHIO IJUCHMILIMHBL M CIIyXat
OCHOBHOH (hOpMOIi TOABEJCHUS HMTOTOB CaMOCTOSATEIBHOW paboThl cTyAeHTOB. OCHOBHas IIeNb
IIPAKTUYECKUX 3aHATUHN 3aKIII0YAETCSl HE TOJIBKO YIIIyOUTh U 3aKPENUTh TEOPETUYECKUE 3HAHUS, HO U
c(OopMHPOBATH MPAKTUYECKNE KOMIIETEHLIMU, HEOOXO0AUMBIE OYAYILNM CIIELUAINCTAM.

Ha npakTtudeckux 3aHATHSIX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXKIECHHU KOHKPETHBIX
CUTyallUii, CHOCOOHOCTh Ha OCHOBE MOJyYEHHBIX 3HAaHUM HaXOqUTh Hauboiee Y3PPeKTUBHBIC PELICHUS
MOCTABJICHHBIX TPOOJIEM, YMETh HAXOJAWUThH IIOJIC3HBIA JOMOJHUTEIBHBI MaTepual MO TEMaTUKE
3aHATUN. O0yYaromuMes PEKOMEHIYETCsl CIEAYIOasi CXeMa OJrOTOBKU K 3aHSTHIO:

1. [IpopaboTaTh KOHCIEKT JIEKIIHIA;

2. VI3yunTh peKOMEH/I0BaHHYIO JINTEPaTypy;

3. Ilpu 3aTpynHeHUsIX chOPMYIHPOBATH BOIIPOCH! K MIPENOIaBATEIIO

4. ITocne BBINOIHEHUS PAKTUUECKOW paboThl OPOPMHUT OTUET U MOATOTOBUTHCS K 3aILUTE.
11.2. MeTtoauueckue yKa3aHus 110 OpraHUu3aliy CaMOCTOSITEIbHOU paboThl.

CamocTtosaTenbHas pabora SBISETCS OJHOW W3 BaXHEWIHMX (OpM HU3Y4YeHHUS IHOOOM
TuCcHUIIMHBL. OHA TMO3BOJIAET CHUCTEMATHU3UPOBATh M YIIYOUTHh TEOPETUUECKHE 3HAHUS, 3aKPENUTh
YMEHHUS M HaBBIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHUI MOJIb30BATHCS HAYYHOU U yueOHO-METOINYECKOM
nuteparypoil. [lo3HaBarenbHast AEATEIBHOCTh B IPOLIECCE CAMOCTOSATEIBLHON padoThl TpedyeT OT
MarucTpaHTa BBICOKOTO YPOBHSI aKTUBHOCTH M CAMOOPTaHU30BAaHHOCTH.

B ydeOHOM mporiecce BBIIEISIOT JBa BHJAA CAMOCTOSATEIBLHON pabOTHI: ayAuTOpHAs U
BHEAYJUTOPHAS.

AyauTopHas caMOCTOSITeNIbHasi padoTa MO JUCIUIUIMHE BBITIOJHSICTCS HAa y4eOHBIX 3aHSATHSX
M0/l HEMOCPEACTBEHHBIM PYKOBOJCTBOM IPEMNO/IaBATEN U M0 €0 33/IaHHUIO.

BueayauropHass camocTosiTenbHass padoTa CTYIAEHTOB IIPEJCTaBIsIET COOOM JIOrMYecKoe
MPOJOIKEHHE AayIAUTOPHBIX 3aHATUNA. 3aTpaThl BpPEMEHHM Ha BBIIOJIHEHHWE OSTOM  paboThI
periiaMeHTHPYIOTCS padouuM Y4eOHBIM IIJIaHOM. Pexkum paboThl BBIOMpaeT cam OOYdYaroIIMiics B
3aBHCHMOCTH OT CBOHMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHUH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBISATHCA HMHAWBUAYATbHO WM  TPYIIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT I€IH, 00beMa, KOHKPETHOW TEeMAaTUKH CaMOCTOSITEIbHON padoThI,
YPOBHSI CJIIO)KHOCTH, YPOBHSI YMEHH I 00yYarOIINXCS.

CamocTtosaTenpHas paboTa BKIOYaeT B ceOs pabOTy ¢ KOHCHEKTOM JIEKIUi, W3ydeHHe H
KOHCIIEKTUPOBAHUE PEKOMEHIYEMOU JIUTEepPaTyphl, MOJATOTOBKA MYJIbTUMEIUA-COOOIICHUI/TOKIA/I0B,
MOATOTOBKA pedepara, TECTUPOBAHHE, pEIICHUE 3a7ad W YIpaKHEHUW MO o0pasily, pericHHe
BApUATHBHBIX 3aJ]a4, BBHITIOJIHEHHE 4YEPTEXKEU, cXeMm, pacueTroB (Tpaduueckux padoT), pelieHue
CUTYAIlMOHHBIX (MPOPECCHOHANBHBIX) 3ajad, MOATOTOBKA K JETOBBIM WrpaM, MPOCKTUPOBAHUE U
MOJICIUPOBAHNE Pa3HBIX BHUJOB W  KOMIIOHEHTOB MPO(PECCHOHAIBHONU NEATeIbHOCTH, HAYYHO-
UCCIIeIOBATENLCKYIO paboTy U Ap.

KoHTposib pe3ynbTaToB BHEAYAMTOPHON CaMOCTOSITEIHPHOW pPabOThl MaruCTPaHTOB MOXKET
OCYIIECTBIISTHCS B IMIpelelaX BpPEMEHH, OTBEACHHOTO Ha o0O0s3aTeNbHbIC YYeOHBIC 3aHATHS TI0
JTUCIUTIIIMHE W BHEAYJAUTOPHYIO CAMOCTOSITEIILHYIO pa0OTy MaruCTpaHTOB MO JUCIUIUIMHE, MOXKET
MIPOXOUTH B MUCHbMEHHOM, YCTHOU WJIM CMEIIaHHON (opMme.



[Tpunoxxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Jucnumimaa MaremaTtuka u Python 1 aHanmn3a JaHHBIX
Kox, cnenmansaocts 21.05.06 Hedrerazosble TEXHUKA M TEXHOIOTHH
HampaBnennocts TexHomorust 0ypeHus He(pTSIHBIX U Ta30BBIX CKBAKHH
Pa3zpaboTka u sKcrTyaTanust HETSHBIX H Fa30BBIX MECTOPOXKICHUN
MarucTpaibHble TpyOOIIPOBOABI U Ta30HEDTEX PAHIIIUIIA
MariuHsl 1 060pyIOBaHHE HEPTETA30BBIX TPOMBICIOB

Kon
KOMIIETEHIUU

Kox n HanmenoBaHue
pe3ynbpTaTa 00y4eHHs 1Mo
JIUCIUIIINHE

Kputepuu onieHuBaHMS pe3yNnbTaTOB O0yUECHHUS

1-2

3

4

5

YK-1

3nats (31): paznuyHbIe
BapUAHTHI PEIICHUS
MpOOJIEMHOM CUTYalU 1
AIITOPUTMBI €€ Peallu3alnuu

He 3naer BapuaHTHI
penIeHust MpoOIeMHOM
CHUTYaIH ¥ AJITOPUTMEI
ee peanu3annu

Ha HuskoM ypoBHe 3HaeT
pas3yINYHbIC BApPUAHTHI
pemeHust mpoOIeMHON
CHUTYaIlH ¥ JITOPUTMBI €€
peanu3ain

Ha cpennem ypoBHE 3HaeT
pas3IMyHbIC BAapUAHTHI
penieHust mpoOIeMHOM
CHUTYaIlH U aITOPUTMBI €e
peanuzanyn

Ha BbIcOKOM ypoBHE 3HaeT
Ppa3yINYHbIC BApUAHTHI
pemneHust mpoOIeMHOM
CHUTYaIlH ¥ AJITOPUTMEI €€
peanu3ain

Ymerts (Y1): ananu3upoBath
MPOOJIEMHYIO CUTYAIIHIO,
OIIPEJEISITh BO3MOYKHBIE
pelleHns MoCTaBIeHHON
IpOoOIIeMBI, UCTIONB3YS

He ymeer
aHAITU3UPOBATh
MpOoOGJIIEMHYIO CUTYAIHIO,
OTIpeNIeNATh BO3MOKHBIE
pelIeHus MOCTaBJIEHHON
Mpo6JIeMBI, HCTIONB3YS

Ha Hu3koM ypoBHE ymeeT
aHAJINM3UPOBATh
MPOOJIEMHYIO CUTYAIIHIO,
OTIpeNIeNIATh BO3MOYKHBIE
pelleHns MOCTaBICHHON
npoOJIeMbl, UCTIONB3YS

Ha cpennem ypoBHe ymeer
aHAJTM3UPOBATh
MPOOJIEMHYIO CUTYAIHIO,
OTIpeNeNATh BO3MOXKHBIE
pelIeHus MOCTaBIEHHON
MPOOJIEMBI, HCTIONB3YS

Ha BbICOKOM ypOBHE ymMeeT
aHAJU3UPOBATh
pOOJIEMHYIO CUTYAIHIO,
OTIpeNIeNATh BO3MOYKHBIE
pelleHns MOCTaBICHHON
poOIEeMBbI, HCTIONB3YS

MaTeMaTHYECKUi anmnapar MaTeMaTHYSCKHUI MaTeMaTUYECKUi anmnapar MaTeMaTHYeCKU annapar MaTeMaTUYeCKUii anmapar
anmnapar
Braers (B1): Metoaukoit He BnageeT MeToaukomn Ha nuzkom ypoBHe Binaneer | Ha cpennem ypoBHe BianeeT | B coBeplieHcTBe BiageeT
DHMEHEHIS ’ MPUMEHEHUS METOJUKON NPUMEHEHUS METOJIMKON PUMEHEHUS METOJAUKON IPUMEHEHUS
P . MaTEeMaTHYECKHUX 3HAHWHK | MaTeMaTHYSCKHUX 3HAHHUH K MaTeMaTHYCCKHUX 3HAHUH K MaTeMaTHYSCKHUX 3HaAHHUH K
MaTeMaTHYSCKHUX 3HAHHUH K
CLICHIUIO K PELICHUIO peleHuo pELIeHHIO peueHuo
P npo¢eCcCHOHATBHBIX po¢eCCHOHATBHBIX 3a7ad npo¢eCCHOHAIBHBIX 3a1a4 mpo¢eCCHOHATBHBIX 3a7a4
npodecCHOHANBHBIX 33/1a4
3a1a4
He 3HaeT npaktuyeckue Ha Hn3kom ypoBHE 3HaeT Ha cpeanem ypoBHe 3HaeT Ha BrIicOKOM ypOBHE 3HACT
3natsh (32): mpakTHYECKHe P yp pen yp yp
MMOCICACTBHS MPaKTUUECKHE TOCIE/ICTBUS | MPAKTHUECKUE TIOCIE/ICTBUS | MPAKTHUECKUE TIOCIE/ICTBUS

II0CJICACTBUS BO3MOXKHBIX
peleHui 3aiaq

BO3MOXHBIX PEILICHUN
3a1a4

BO3MOXHBIX PEIICHUN 3a7a4

BO3MOXHBIX PEIICHUH 3a/1a4

BO3MOXHBIX PEIICHUH 3a7a4




Kon
KOMIICTCHIINH

Kon n nanmeHoBanue
pe3yabTata O0y4eHHs 1o
IHMCIUIIINHE

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

5

Ymers (Y2): onpenensirs
MPaKTHYECKNE MTOCIEACTBHS
BO3MOXHBIX PEIICHUN 3a7a4

He ymeer onpenensars
MpPaKTHIECKUE
MOCJICICTBHSA
BO3MOXHBIX PEILICHUN
3a1a4

Ha HuzkoM ypoBHE ymeeT
OIIPEAETAT MPAKTUIECKHE
MIOCJIEACTBHS BO3MOKHBIX
pelieHnii 3agau

Ha cpennem ypoBHe ymeeT
OTIPEETATh IPAKTHIECKHE
MOCJIEICTBHS BO3MOKHBIX
pelieHuii 3aga4

Ha BbICOKOM ypOBHE yMeeT
OTIPEACTATH MPAKTUIECKHE
TIOCIIEACTBHSI BO3MOKHBIX
pelieHui 3aga4

Bnagets (B2): meTogamu
OLICHUBAHMSI MPAKTUIECKUX
MOCHEACTBHI BO3MOKHBIX
pelueHuni 3anaqy

He Bmageet meronamu
OLICHUBAHUSA
MPaKTUUECKHUX
MOCJIeACTBUI
BO3MOXHBIX PEIICHUN
3a1a4

Ha HuzkoM ypoBHe BiazieeT
METOJAaMH OLIEHUBAHUS

MPaKTUUYECKUX MOCIEACTBUIMA
BO3MOXHBIX PEIICHUH 337724

Ha cpennem ypoBHe Biaaeer
METOJAaMHU OLIEHUBAHUS

MPaKTUYECKUX MOCTIEACTBHIMA
BO3MOXHBIX PEIICHUN 33124

Ha BbicOKOM ypoBHE
BJIaZICET METOIaMU
OLICHHBAHHUS IPAKTUUECKUX
MOCTIEICTBUM BO3MOMKHBIX
peleHni 3aaa4

3Hath (33): OCHOBHBIE
TIPUHIHUIIBI CUCTEMATU3allun
uHpopMAaIU Pa3THYHBIX
TUIIOB

He 3naeT ocHOBHBIE
HpI/IHHI/Il'[I)I
CHCTEMATH3ALINU
HHPOPMALINH Pa3THIHBIX
THIIOB

Ha Hu3koM ypoBHE 3HaeT
OCHOBHBIC ITPUHIUIIBI
CUCTEMAaTHU3aLHU
HHPOPMALIUHN Pa3THIHBIX
TUIIOB

Ha cpennem ypoBHe 3HaeT
OCHOBHBIC TPUHIUIIBL
CHCTeMaTH3aLUH
nH(pOpMaIUH Pa3ITIMIHBIX
THUIIOB

B coBepieHcTBE 3HaeT
OCHOBHBIC ITPUHIUIIBI
CHCTEeMaTH3aLIH
nH(pOpMaINH pa3IUIHBIX
THIIOB

Ywmets (Y3): BepabaTeIBaTh
CTpaTeruio AEUCTBUN IS
MTOCTPOCHHS ANTOPUTMOB
PEIIeHHS TOCTaBICHHBIX
3a7a4

He ymeer BeIpabaThIBaTh
CTPATEruIo ACUCTBUN
JUTS IOCTPOCHUS
ANTOPUTMOB PEIICHIUS
IMOCTABJIEHHBIX 3a7a4

Ha #r3koM ypoBHE ymeer
BEIPa0ATHIBATH CTPATETHIO
JEUCTBUH ISl TOCTPOESHUS
AITOPUTMOB PEIICHUS
MOCTaBJICHHEIX 3a7a4

Ha cpennem ypoBHE ymeeT
BEIPA0AaTHIBATh CTPATETHIO
JIEHCTBUH 7151 HOCTPOEHUS
ANTOPUTMOB PEIICHUS
IMOCTaBJICHHLIX 3a7a4

B coBepmieHcTBE y™mMeeT
BBIPa0aTHIBATH CTPATETHIO
JEUCTBUH 1Sl TOCTPOESHUS
AITOPUTMOB PEIICHUS
MMOCTABJIEHHBIX 3a1a4

Bnagets (B3): meTogamu
aHaJM3a MPOOIEeMHBIX
CHTyaHHi/'I, JUIs1 COCTAaBJICHUSA
AJITOPUTMA PELIEHUS
poeCCHOHATBHBIX 3a71a4

He Brnageer merogamu
aHanu3a npoOJIeMHBIX
cutyauui, ans
COCTaBIIEHUS AITOPUTMA
peueHus
npodeccrnoHamTbHBIX
3ajad

Ha Hu3koM ypoBHe BiazieeT
METOAAMH aHAJIN3a
HpO6J’IeMHLIX CUTYyalUH, AJis
COCTaBJICHUS AJITOPUTMA
peuenus
npodeccHoHabHBIX 3a1a4

Ha cpennem ypoBHe Biaseer
METOJIaMH aHa/In3a
MPOOJIEMHBIX CUTYaIUH, JJIs
COCTaBJIEHUsI AJITOPUTMA
peuenus
npodeccHOHAIBHBIX 33034

B coBepiieHcTBe Baneer
METOAAMH aHAJIN3a
MPOOJIEMHBIX CUTYaIUH, TSt
COCTaBJICHUS AJITOPUTMaA
pelenus
npodeccroHaNbHbIX 3a/1a4

3uath (34): OCHOBBHI S3bIKa
MPOrPaMMHPOBAHUS U
TEOPHIO aJITOPUTMOB

He 3HaeT ocHOBHI s13bIKa
MpOTPaMMHPOBAHUS U
TEOPHUIO AJITOPUTMOB

Ha HuskoM ypoBHe 3HaeT
OCHOBBI SI3bIKA
MIPOTPaMMHPOBAHUS U
TEOPHUIO ATOPUTMOB

Ha cpennem ypoBHe 3HaeT
OCHOBBI SI3bIKa
MPOTrPaMMHPOBAHUS 1
TEOPHIO aJITOPUTMOB

B coBepmieHcTBe 3HaeT
OCHOBBI SI3bIKA
TIPOTPaMMHPOBAHHUS U
TEOPHUIO ATOPUTMOB

Vmetb (Y4): aHATH3UPOBATD
TIOJTyYeHHBIE Pe3yIbTaThI,
BBISIBJSITH HEZOCTATKH
peleHui

He ymeer
aHaIU3UPOBAaTh
[IOJIyYEHHBIE
PE3YIbTATHI, BBIABIATH
HEJO0CTaTKU peLIeHUil

Ha HuzkoM ypoBHe ymeeT
AHAJM3UPOBATh MOYyYEHHbIE
pe3yHBTaTBI, BBIABJIIATH
HEJIOCTAaTKH pelIeHu i

Ha cpennem ypoBHe ymeer
aHAJIM3UPOBATH I10IyYCHHbIE
PEIYIbTATHI, BBIABIIATH
HEJ0CTaTKU peLeHui

B coBepiueHcTBe ymeer
aHAJM3UPOBATh MOTYyYEHHbIE
peSyHBTaTBI, BBIABJIIATH
HEJIOCTaTKU peleHu i
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Bnaners (B4): HaBbikamu
peanu3aniy airopuTMOB
COPTHPOBKH, [IOMCKA U
paboTHI CO CTPYKTypaMu
JaHHBIX

He Bnageet HaBBIKAMH
peanu3ay aropUTMOB
COPTHPOBKH, TIONCKA H
paboTEI CO CTPYKTYpaMu
JTAHHBIX

Ha Hu3koM ypoBHe BiazieeT
HaBBIKAMH pean3aIuN
AITOPUTMOB COPTHPOBKH,
mmoncka u paboTsl co
CTPYKTYpaMH TaHHBIX

Ha cpennem ypoBHe Biaaeer
HaBBIKAMU peaTn3aIlin
ANTOPUTMOB COPTHPOBKH,
TOXCKa M paboTHI cO
CTPYKTYpaMH TaHHBIX

B coBepiieHcTBE Bianeer
HABBIKAMH peaNn3alui
AITOPUTMOB COPTHPOBKH,
rmoncka u paboTsl co
CTPYKTYpaMH TaHHBIX

YK-2

3Hats (35): COBOKYIHOCTE
B3aMMOCBS3aHHBIX 3314

He 3naet cOBOKYITHOCTH
B3aMOCBS3aHHBIX 3a/1a4

Ha HuzkoM ypoBHE 3HaeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/1a4

Ha cpennem ypoBHe 3HaeT
COBOKYITHOCTh
B3aMMOCBS3aHHBIX 3a/1a4

Ha BbICOKOM ypOBHE 3HAET
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/1a4

Ymets (V5): onpenensts
KPYT 3a/1a4 U UX
B3aUMOCBSI3b B pAMKax
n30paHHBIX BUIOB
npoheCCHOHATIBHOM
JIeSATEIIbHOCTH

He ymeer onpenenars
KPYT 3a/1a4 ¥ UX
B3aUMOCBSI3b B paMKax
M30paHHBIX BUIOB
npogeCcCUOHATBHOM
JIeSITEIbHOCTH

Ha HH3KOM ypOBHE ymMeeT
OMPENEIIAT KPYT 33724 U UX
B3aMMOCBSI3b B paMKax
n30paHHBIX BUIOB
npoeCCHOHATBHOM
ESITENHHOCTH

Ha cpennem ypoBHe ymeeT
OMpEJIETISATh KPYT 38184 U UX
B3aMMOCBSI3b B paMKax
nM30paHHBIX BUIOB
npodheCCUOHATBHOM
NIEeATENILHOCTH

Ha BBICOKOM YpOBHE yMeeT
OMPENENIATH KPYT 33724y U UX
B3aMMOCBSI3b B paMKax
M30paHHBIX BUJIOB
npoQeCCUOHATBHOM
ESITENBLHOCTH

Buaners (B5): HaBBIKOM
pacrpeneneHus CBOUX
JEHCTBUI 10 PELIEHUIO
IMOCTaBJICHHBIX 3a7a4

He Bnameet HaBBIKOM
pacrpenieieHusI CBOMX
JIEHCTBUH MO pELIEHUIO
IMOCTaBJICHHBIX 3a7a4

Ha Hr3koM ypoBHE BiageeT
HABBIKOM pacIpe/IeICHUS
CBOUX JEHUCTBHUH 110
PEIICHHIO TOCTAaBICHHBIX
3a1a4

Ha cpennem ypoBHe Biiageet
HaBBIKOM pacIpeIeIeHuUs
CBOUX JIEHCTBHUH 110
PEIICHHIO TOCTABICHHBIX
3ama4

Ha BBICOKOM ypOBHE
BJIaJIcE€T HAaBBIKOM
pacmpeneneHus CBOuX
JEUCTBUIH MO pELIEHUIO
IIOCTaBJICHHBIX 3a7a4

3Hats (36): TpedoBaHUA K
ONPEIEIICHHUIO 3a/1a4 B
paMKax MoCTaBJICHHOU
1ey; 0a30BbIe CIIOCOODI
peIeHus 3aa4 C y4eToM
JEHCTBYIOIIUX IPABOBBIX
HOPM, UMEIOIINXCS
PECYpCOB M OrpaHUYEHU I

He 3naer TpeboBanus K
OIpENENEHUIO 3a/1a4 B
paMKax MocTaBJIEHHOM
1ein; 0a30BbIE CIIOCOOI
pemIeHus 3aa4 C y4eToM
JIEHCTBYIOIIUX IIPABOBBIX
HOPM, UMEIOIINXCS
pecypcoB U
OrpaHUyYeHui

Ha Hu3KkOM ypoBHE 3HaeT
TpeOOBaHMUS K ONPEICTICHUIO
3aja4 B paMKax
MOCTaBJICHHOM 11EJIH;
6a30BbIe CIIOCOOBI PEIICHUS
3a7a4 C y4eToM
JIEACTBYIOIIUX IPABOBBIX
HOPM, UMCIOIINXC
PECYPCOB M OTpaHUYEHUI

Ha cpennem ypoBHe 3HaeT
TpeOOBaHNUs K ONPEETICHUIO
3aa4d B paMKax
MOCTaBJICHHOM 11EJIH;
6a3oBble CIOCOOBI peLIeHHs
3a7a4 C y4eToM
JIEHCTBYIOIIUX IIPABOBBIX
HOPM, UMCIOIINXCA
PECYpPCOB U OrpaHUYEHHH

Ha BBICOKOM ypOBHE 3HaeT
TpeOOBaHUs K OIIPEIEICHHIO
3a/a4 B paMKax
MOCTaBJICHHOM 11EJIH;
6a30BbIe CIIOCOOBI PEIICHUS]
3a/a4 C y4eToM
JIEHCTBYIOIIUX IIPABOBBIX
HOPpM, UMCIOLINXC
PECYpCOB M OTpaHUYEHUI

Ywmers (Y6): onpenensars
OCHOBHBIC U CHIEIU(UICCKUE
3a[jaud B paMKax
MTOCTaBJIICHHOH 1IN,
BBIOMpPATh CIIOCOOBI HX
PEIIEHHUS, HCXOIS U3
JIEUCTBYIOIINUX MTPABOBBIX
HOPM, UMEIOIIUXCS
PECYpCOB U OrpaHUYEHHI

He ymeer onpenensars
OCHOBHBIE U
creduIeckue 3aaaun
B PaMKax [IOCTaBJIECHHOM
LeTIH, BHIONPATH
CHOCOOBI UX PEIICHHS,
UCXOIS U3
JIEHCTBYIOIIMX IIPaBOBBIX
HOPM, UMETOIINXCS
pecypcoB u
OTrpaHUyYEHUI

Ha Hu3koM ypoBHE ymeer
OIIPENIENISATh OCHOBHBIE U
crienuduyeckue 3a1a4n B
paMKax IOCTAaBIECHHOH LENH,
BBIOMpATh CIIOCOOBI UX
peIeHus, UCXOS 13
JIEHCTBYIOIIUX IPABOBBIX
HOPM, UMEIOIINXCS
PECYpCOB M OrpaHUYEHUI

Ha cpennem ypoBne ymeet
ONPEAEIIATh OCHOBHBIE U
cnennuIecKre 3a1a49n B
paMKax IOCTaBJICHHOH LNy,
BBIOMPATH CIIOCOOBI X
pemeHns, UCXOs U3
JIEUCTBYIOIIMX MPABOBBIX
HOPM, UMEIOIINXCS
PECYpCOB U OrpaHUYEHUI

Ha BbICOKOM ypOBHE ymeeT
OIpENIENATh OCHOBHBIE U
crienuduyeckue 3a1a4n B
paMKax IOCTAaBICHHOH LeNH,
BBIOMpATh CIIOCOOBI HX
pemeHns, ICXOS U3
JIEHCTBYIOIIMX IPABOBBIX
HOPM, UMEIOIINXCS
pecypcoB U OTrpaHUYEHUN




Kon Kon 1 HanmeHnoBanue Kpurepun onieHnBaHus pe3yIbTaTOB 00yYeHHUs
KOMIIETCHIIMU pe3ysbTata 00y4eHus 1o 1-2 3 4 5
JVICIIUIIIHHE
Bnagets (B6): HaBbIKaMu He Brnageet HaBBIKAMH Ha Hu3koM ypoBHe BiazieeT Ha cpennem ypoHe Binaneer | Ha BricokOM ypoBHE
OTIPEICTICHUSI OCHOBHBIX U OTIPEZICTICHNUSI OCHOBHBIX | HAaBBIKAMH OTIPEIEIICHUS HaBbIKAMHU OTPEIENCHUS BJIaJICET HaBBIKAMH
crenuduIecKnx 3a1ad B U cenu(UUIECKNX 33129 | OCHOBHBIX H OCHOBHBIX U OTIPEIEITICHIUSI OCHOBHBIX U
paMKax MOCTaBJIECHHOMH LIENH, | B paMKax IIOCTaBICHHONH | criemu(UYECcKHX 3a7ad B crenuduIecKnx 3a1ad B creruduIeckux 3a1ad B
BBIOOpA CIIOCOO0B MX IIETIH, BBIOOpa CIOCOO0B | paMKax IOCTAaBICHHOM LENH, | paMKax MOCTAaBJICHHOM LEMH, | paMKaX IOCTaBICHHON IIETIH,
peIIeH s, UCXOS U3 WX PEUICHUs, HCXOAs U3 | BBIOOpA CIIOCO00B MX BEIOOpa CIIOCOO0B MX BEIOOpA CITOCOO0B MX
JeUCTBYIONUX PAaBOBBIX JICHCTBYIOIUX MIPABOBBIX | PEIICHUS, UCXOAS U3 peleHNs, UCXOs U3 pelleH s, UCXOS U3
HOPM, UMEIOIIUXCA HOPM, UMEIOIUXCS JeHCTBYIOIUX MPAaBOBBIX JIEWCTBYIOIINX TIPABOBBIX JICUCTBYIOIUX IIPABOBBIX
PEeCypCcoB U OrpaHUYEHUH pecypcos u HOPM, UMEIOIIUXCA HOPM, UMEIOIIUXCA HOPM, UMEIOIINXCS
OrpaHUYEHUH PECYpCOB U OTrpaHUYEHUH PECYpCOB U OrpaHUUYEHHIH PEeCypCOB U OTpaHUYEHUIH
3Hatsk (37): ocobeHHOCTH He 3Haer ocobeHHOCTH Ha HM3KOM ypOBHE 3HaeT Ha cpennem ypoBHe 3HaeT Ha BBICOKOM ypOBHE 3HaeT
IIOCTaHOBKH Iieneit MIOCTaHOBKH IIeJIeit 0COOEHHOCTH MTOCTaHOBKH 0COOEHHOCTH TIOCTAaHOBKH 0COOEHHOCTH MTOCTaHOBKH
MIPOEKTOB POEKTOB 1ieNIei NpOeKTOB 1eJIe TPOEKTOB 1ieNIei IpPOEKTOB
Ymers (V7): He ymeer Ha HuzkoM ypoBHE ymeeT Ha cpennem ypoBHe ymeet Ha BbicOKOM ypoBHE ymeeT
OpPraHU30BBIBATH OpTaHH30BHIBAThH OpTaHHU30BHIBATH OpTaHU30BHIBATh OpTaHHU30BHIBATH
s peKTHBHOE 3¢ dexTHBHOE s pexTHBHOE s peKTHBHOE a¢pexTHBHOE
B3aUMOJICHCTBHUE C IPYTUMHU | B3aHMOJICHCTBHE C B3aUMOJCHCTBHUE C IPYTUMH | B3aUMOJCHCTBHE C IPYTMMH | B3aMMOJECHCTBHE C APYTUMH
UCTIOTHUTEIISIMH JJIST JIpyTUMHA UCTIOTHUTEIISIMH JJISt WCTIOJTHUTEISIMH ATIST WCTIOTHUTEIISIMH IJIS
pELICHUS TPOCKTHBIX 33/1a4 | UCTIOIHHUTEINSIMHU IS pEILICHUs MPOEKTHBIX 33/1a4 | PEUICHUs MPOEKTHBIX 3a/1ad | PEIICHHs MPOEKTHBIX 3a1ad
pELICHUs! MPOEKTHBIX
3aja4
Bnanets (B7): HaBBIKaMu He Bnaneer HaBpIkaMu Ha HuskoM yposHe Biageer | Ha cpennem yposHe Bianeer | Ha BbIcOKOM ypoBHE
CETEBOT0 aHAIU3a, CETEeBOT0 aHANIN3A, HaBBIKAMHU CETEBOTO HaBBIKAMHU CETEBOTO BJIaJieeT HaBBIKAMHU CETEBOTO
KaJIeHIapHOTO KaJIeH/IapHOTO aHa/IM3a, KaJIeHIapHOTO aHaIM3a, KaJEeHAapHOTO aHa/IN3a, KaJIEeHIapHOTO
IUTAHUPOBAHUS, KOHTPOJIS TUTAHUPOBAHHUA, TUTAHUPOBAHNUS, KOHTPOJIS IUTAHUPOBAHMS, KOHTPOJIS IUTAHUPOBAHHUS, KOHTPOJIS
X0/1a peaau3aliy IpoeKTa KOHTPOJISI X072 XOJIa peaan3auu IpoeKTa XO0/1a peau3alny MPoeKTa XOJIa pean3auy IpoeKTa
peann3alyy MpoeKTa
IIKC-10 3uath (38): He 3naer Ha HuzkoMm ypoBHE 3HaeT Ha cpennem ypoBHe 3Haer Ha BbicOKOM ypOBHE 3HaeT

MaTeMaTHYEeCKHE METO/IEI U
oubimorexu Python,
HCIIOJb3yEMBbIE ISt
00pabOTKH JaHHBIX

MaTeMaTHIECKHE
METOBI 1 OMOIINOTEKHN

Python, ucrnons3yemsie
JUIsE 00pabOTKU TaHHBIX

MaTeMaTHYECKHE METOJIbI U
oubimorexu Python,
HCTIOb3yEMBbIE ISt
00pabOTKH TaHHBIX

MaTeMaTHYECKHE METOILI 1
oubmoreku Python,
HCIIOJIb3YEMBbIE IS
00pabOTKH JaHHBIX

MaTeMaTHYEeCKHE METOJIbI U
oubimorexu Python,
UCTIONIB3yEMbIE JUIs
00pabOTKN TaHHBIX

VYmetb (V8): npuUMeHsTh
MaTeMaTH4ecKHe METOIbI 1
6ubimorexu Python s
pEeLICHUs TUITOBBIX 3a/1a4
00paboTKH 1 aHAIN3a
JIAHHBIX

He ymeer npumMeHsTH
MaTeMaTH4ecKue
METOIBI 1 OMOIIHOTEKH
Python mis pemerus
THIIOBBIX 3a7a4
00paboTKy 1 aHaIN3a
JIAaHHBIX

Ha Hu3koM ypoBHE ymeer
MIPUMEHSTh MATEMaTHYCCKUE
METOIBI ¥ OMOINOTEKHU
Python ms pemenus
TUTIOBBIX 33134 00pabOTKH U
aHaau3a JaHHbBIX

Ha cpennem ypoBHe ymeet
MIPUMEHSTh MATEMATHUCCKUE
METOIBI 1 OMOINOTEKHN
Python st pemenns
THTIOBBIX 33724 00paboTKH U
aHAJIN3a JaHHBIX

Ha BBICOKOM ypOBHE ymMeeT
MIPUMEHSTh MATEMaTHYCCKUE
METOIBI ¥ OMOINOTEKH
Python mist pemenst
TUTIOBBIX 33124 00pabOTKH U
aHajau3a JaHHBIX
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Bnaners (B8): HaBbikamu
peanuzanuu Moaenei
aHaM3a TaHHBIX
cpenctBamu Python

He Brnageet HaBBIKAMH
peanuzauuu Moaenei
aHaju3a JaHHBIX
cpencreamu Python

Ha HuzkoM ypoBHe BiiajeeT
HaBBIKAMH peasTi3annuu
MOJIEJIEH aHAJIN3a JaHHBIX
cpenctBamu Python

Ha cpennem ypoBHe Biaaeer
HaBBIKAMU peaTn3aIlin
MOJIeNIeH aHaan3a JaHHBIX
cpencrBamu Python

Ha BbicOKOM ypoBHE
BJIaJICET HaBBIKAMH
peanuzanuu Moaenei
aHaNM3a JaHHBIX
cpenctBamu Python

3naTth (39): criocoObI
00pabOTKH IKCTIEPIMEHTOB
C MCHOJIb30BaHUEM
MPHUKIITHBIX TPOrPAMMHBIX
MIPOJIyKTOB

He 3naer crmoco0Ob1
00paboTkn
JKCIICPUMEHTOB C
HCIIOIb30BaHHEM
MPUKJIIATHBIX
MIPOTrpaMMHBIX
IIPOJYKTOB

Ha HuzkoM ypoBHE 3HaeT
CTI0COOBI 00PabOTKH
SKCIEPUMEHTOB C
UCIIONIb30BaHHEM
MIPUKJIAHBIX IPOTPaMMHBIX
MPOYKTOB

Ha cpennem ypoBHe 3HaeT
cnoco0s1 00paboTKH
9KCIEPUMEHTOB C
UCTIONB30BaHUEM
MPUKJIAJIHBIX TPOTPAMMHBIX
MPOYyKTOB

Ha BbICOKOM ypOBHE 3HaeT
CTI0CO0BI 00pPabOTKH
SKCIEPUMEHTOB C
UCIIOJIb30BaHHEM
MIPUKJIaAHBIX IPOTPAMMHBIX
MPOAYKTOB

Ymets (V9): mianupoBarth u
TIPOBOJIMTH HEOOXOIUMBIE

He ymeer niianupoBats
Y TIPOBOANTH

Ha Hu3koM ypoBHE ymeeT
IUTAHUPOBATh U IPOBOAUTH

Ha cpennem ypoBHe ymeer
TUTAHUPOBATh U MIPOBOJIUTH

Ha BbICOKOM ypOBHE yMeeT
IIAaHUPOBATh U IPOBOAUTH

9KCTIEPUMEHTHI, HE0OX0MMBbIe HEOOXOANMBIE HE0OX0oMMBbIe HEOOXOANMBIE
oOpabaTbIBaTh ¢ 9KCIIEPUMEHTHI, 9KCTIEPUMEHTHI, 9KCTIEPUMEHTEHI, 9KCTIEPUMEHTHI,
HCTIOJIb30BaHUEM 00pabaThIBaTh ¢ 00pabatbIBaTh C 00pabaThIBaTh ¢ 00pabatbIBaTh ¢
MIPOTPaMMHBIX MPOYKTOB, HCIIONIb30BaHUEM HCTIONIb30BAaHNEM HCTIONIb30BaHUEM HCTIONIb30BAaHIEM
HUHTEPIPETHPOBATh MPOTPaMMHBIX MIPOTPaMMHBIX MIPOYKTOB, MPOTPAaMMHBIX POTYKTOB, MIPOTPaMMHBIX MIPOYKTOB,
pe3yNbTaThl U JeaTh MPOJYKTOB, HUHTEPIPETHPOBAThH MHTEPIPETHPOBATH UHTEPIPETHPOBATH
COOTBETCTBYIOIINE BBIBOABI | MHTEPIPETUPOBATH Ppe3yNbTaThl U JeaTh pe3yJbTaThl ¥ JeaTh pe3yNbTaThl U JeNaTh
pe3yJbTaThl U JeJ1aTh COOTBETCTBYIOIIME BBIBO/IBI | COOTBETCTBYIOIIUE BBIBOJBI | COOTBETCTBYIOLIHE BHIBOIbI
COOTBETCTBYIOIINE
BBIBO/JIBI
Branets (B9): HaBbiKAMHU He Bnaneer HaBpIkaMu Ha HuskoM yposHe Binageer | Ha cpennem yposHe Bianeer | Ha BbIcOKOM ypoBHE
00pabOTKK POBEICHHBIX o6paboTku HaBBIKAMHU 00pabOTKH HaBBIKAMHU 00pabOTKH BIIa/IeeT HABbIKAMHU
9KCTIEPUMEHTOB U JIeTaTh MPOBEICHHBIX MIPOBEJICHHBIX MIPOBEJICHHBIX 00paboTKN MPOBEICHHBIX
COOTBETCTBYIOIINE BBIBOABI | AKCIIEPUMEHTOB M J€NATh | SKCIEPHMEHTOB U JleNaTh 9KCTIEPUMEHTOB U JE1aTh 9KCIIEPUMEHTOB U JIeNaTh
COOTBETCTBYIOIINE COOTBETCTBYIOIIME BBIBO/BI | COOTBETCTBYIOIIME BBIBOJBI | COOTBETCTBYIOIINE BBHIBOIbI
BBIBOJIBI
3nats (310): puzuko- He 3naer ¢usuxo- Ha Huskom ypoBHe 3HaeT Ha cpennem ypoBHe 3HaeT Ha BbIcOKOM ypoBHE 3HaeT
MaTeMaTHYeCcKHH anmapar MaTeMaTHYeCKUH (U3MKO-MaTEMaTHIECKUH (bU3UKO-MaTeMaTHIECKUH (U3HKO-MaTEMaTHIECKUH
JUISL pELLICHUS] PaCcYeTHO- anmnapar JJisl peleHus armapar JJisl pelueHust anmnapar Jisi peleHus anmapar JJisl peleHust
AHAJIMTHYECKUX 337134, pacderHo- pacyeTHO-aHATUTHYECKIX pacyeTHO-aHATMTHYECKUX pacyeTHO-aHATUTHIECKUX

BO3HHUKAOIIUX B XO0AE
npodeccruoHaTbLHOM
JESITeIPHOCTH

AHAJIMTHYCCKUX 3aJa4,
BO3HHKAIOIINUX B XOI€
npodeccnoHamTbHOMI
JICSITEIBHOCTH

3a/1a4, BOSHUKAIOIINX B XOJIC
npodeccuoHaTbLHOM
JESITeBHOCTH

3a/1a4, BO3HUKAIOIIUX B XO/Ie
npodeccrnoHaTbHOM
JIESITeIbHOCTH

3a/1a4, BOSHUKAIOIINX B XOJIC
npodeccuoHaTLHOM
JeSITeBHOCTH




Kon Kon 1 HanmeHnoBanue Kpurepun onieHnBaHus pe3yIbTaTOB 00yYeHHUs
KOMIIETCHIIMU pe3ysbTata 00y4eHus 1o 1-2 3 4 5
JVICIIUIIIHHE

VYwmets (V10): ucrionszosars | He ymeer ucnons3oBars | Ha Hu3kOM ypoBHE ymeeT Ha cpennem ypoBHe ymeeT Ha BbICOKOM ypOBHE yMeeT

(u3nKO-MaTeMaTHICCKUH ¢uznko- HCTIONB30BaTh (PH3MKO- HCTIONB30BaTh (PU3HUKO- HCTIOB30BaTh (PH3UKO-

anmapar AJIs peLIeHUs MaTeMaTHYECKUN MaTeMaTHYeCKUH anmapaT MaTeMaTHYECKUH anmapar MaTeMaTH4eCKUH anmapaT

pacyeTHO-aHATMTHIECKIX anmapat IJIsl peIeHUs JUISL pELICHUS PacIeTHO- JUISL pETLICHUS pacyeTHO- JUISL pELICHUS] PacIeTHO-

3aj1a4, BOSHUKAIONINX B XO/€ | PacueTHO- aHAINTHYECKUX 3374, AHAJTUTHYCCKUX 3a7ad, AaHATNTHYECKUX 337134,

npodeccHoHaNIBEHON AHATUTHYECKHX 337ad, BO3HHKAIOIIUX B X0/ BO3HHKAIOIIUX B XOZIE BO3HHKAIOIIUX B X0/

JesITeIbHOCTU BO3HHKAIOIUX B X0/ npodecCHOHANBHOMN npodeccrnoHaBHOM npodecCHOHAIBHON
npodeccroHaNbHOM JeSITebHOCTU JIeSITeIbHOCTH JeATEILHOCTH
JIeSITEIbHOCTH

Braznets (B10): puzuko- He Bnaneer dusuko- Ha nu3koM ypoBHe Biageer | Ha cpennem yposae Bnageer | Ha BricokoM ypoBHE

MaTeMaTHYECKOTo anmapara | MaTeMaTHYecKoro (U3UKO-MaTEMaTHIECKOTO (HU3UKO-MaTEMaTHYECKOT0 BiIaieeT (PU3UKO-

JUISL peIIeHUs pacueTHO- ammapara Jjis peleHHs amnmapara s peleHus amnmapara JJis peIeHus MaTeMaTHYEeCKOro amrmapara

aHAINTHYECKUX 3a/1a4, pacdeTHo- pacyeTHO-aHATUTHIECKUX pacyeTHO-aHATUTHIECKUX JUISL pELICHHUS pacYeTHO-

BO3HMKAIOIIUX B X0/ AQHATMTHYECKHX 33734, 3aj1a4, BO3HUKAIONINX B XO/I€ | 3a/1a4, BOSHUKAIOUINX B XOJI€ | aHAIUTHYECKHUX 3a/1ad,

npodeccHoHaNIBEHOM BO3HUKAIOIIUX B XOZI€ podecCHOHANBHOM npodeccrnoHaIbHOM BO3HMKAIOIINX B X0/

JEATETbHOCTH npodeccrnoHaNbHOIM JEATETbHOCTH JIESITEIIEHOCTH IpodeCcCHOHANTBHOM
JIeATEILHOCTH JeATEIbHOCTH

[IKC-11 3uath (311): ocHOBHBIE He 3naer ocHOBHBIE Ha HuzkoM ypoBHE 3HaeT Ha cpennem ypoBHe 3Haer Ha BbICOKOM ypOBHE 3HaeT

HaIpaBJICHUs HAyIHBIX
HCCIIEI0BaHU B
HedTerazoBoii orpaciu

HalpaBlICHNUS HayYHBIX
UCCJICI0OBaHUil B
HedTerazoBoii orpaciu

OCHOBHBIC HAIIPABJICHUSI
Hay4YHBIX I/ICCHeI[OBaHI/Iﬁ B
HedTerazoBoii orpaciu

OCHOBHBIC HAMPABJICHUS
Hay4YHBIX I/ICCJ'ICZ[OBaHI/Iﬁ B
HedrerazoBoii orpacnu

OCHOBHBIC HAIPABJICHHUSI
Hay4YHBIX I/ICCHCHOBaHI/Iﬁ B
HedrerazoBoii oTpaciiu

VYmets (Y11):
aHaJIM3UPOBAThH
HalpaBJICHUA HAYYHBIX
HCCIIEI0BaHU B
HedTera3zoBoi oTpaciu

He ymeer
AHATU3UPOBATH
HalpaBJICHUSA HAYYHBIX
HCCIIEI0OBaHUil B
HedrerazoBoii orpaciu

Ha HuzkoM ypoBHE ymeeT
aHAJN3UPOBATh
HammpaBJICHUA HAYYHBIX
UCCJIEJOBAHUM B
HedTera3oBoi oTpaciu

Ha cpennem ypoBHe ymeeT
aHATN3UPOBATh
HanpaBJICHUA HAYYHBIX
HCCIIEI0BaHUil B
HedrerazoBoii orpacnu

Ha BbICOKOM ypOBHE yMeeT
AHAIU3UPOBATh
HaIrpaBJICHUA HAYYHBIX
UCCJIEJOBAHUM B
HedTera3oBoi orpacau

Branets (B11): HaBbIKaMu
aHaJM3a HAyYHBIX
HUCCIIEIOBaHUI B
HeTera3oBoi oTpacin

He BimageeT HaBrIKaMu
aHalM3a HayJHBIX
HCCIIEIOBAHUH B
HedTerasoBoil oTpaciu

Ha Hu3koM ypoBHe BilazieeT
HaBBIKAMU aHaIH3a
Hay4YHBIX UCCIIEOBAHUN B
HedTerazoBoii oTpaciu

Ha cpennem yposHe Biaseer
HaBbIKAMH aHaJIN3a
Hay4YHBIX UCCIIEJIOBaHNH B
HedTera3zoBoii oTpaciu

Ha BricokoM ypoBHE
BJIaZICET HABbIKAMU aHAJIN3a
Hay4YHbIX UCCIIEJOBaHUI B
He(Tera3oBoi oTpaciu

3uats (312): obocHOBaHKE
AKTyaJTbHOCTH U LIEJH
COOCTBEHHBIX UCCIIEJOBAaHUI
C MOCJIEAYIOINM UX
Npe/ICTaBJICHUEM Ha
KOH(EpPEHINAX U CeMHUHapax

He 3naer o6ocHoBaHne
AKTyaJbHOCTH U LEJH
COOCTBEHHBIX
HCCJIEIOBAaHUH C
MOCJICIYIOITHUM HX
NpEeCTaBJICHUEM Ha
KOH(EpeHIUsIX U
CeMHHApax

Ha #m3koM ypoBHE 3HaeT
000CHOBaHUE aKTYaJILHOCTH
M LeJd COOCTBEHHBIX
HUCCIIEIOBaHUM C
MOCTICIYFOIIIAM HX
MPEICTaBICHUEM Ha
KOH(EepEeHINAX U CeMHUHapax

Ha cpennem ypoBHe 3HaeT
000CHOBaHNE aKTYaIbHOCTH
1 11eJ COOCTBEHHBIX
UCCIIEIOBAHMI C
MOCTIETYIONTUM UX
MIpeICTaBICHNEM Ha
KOH(EpEeHINAX U CeMUHapax

Ha BbIcOKOM ypoBHE 3HaeT
000CHOBaHNE aKTYaJILHOCTH
1 11em coOCTBEHHBIX
HUCCIEIOBaHUN C
MTOCTIETYFOIIIAM UX
MIpeCTaBICHUEM Ha
KOH(pEepEeHINAX U CeMHUHapax




Kon
KOMIICTCHIINH

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYeHHUs

pe3ysbTata 00y4eHus 1o 1-2 3 4 5
JIACLUILINHE

VYmets (V12): He ymeet o6ocHOBBIBaTh | Ha HU3KOM ypoBHE ymeeT Ha cpennem ypoBHe ymeer Ha BBICOKOM ypOBHE ymMeeT
000CHOBEIBATh aKTyaJbHOCTH U LIEJH 000CHOBEIBATH 000CHOBBIBATH 000CHOBBIBATH
aKTyaJTbHOCTH U LIEJH COOCTBEHHBIX AKTyaJIbHOCTH U LIEJIH aKTyaJbHOCTH U LEJH AKTyaJIbHOCTH U LIEJH
COOCTBEHHBIX UCCIIENOBAHNNA | MCCIIEIOBAHUI COOCTBEHHBIX MCCIIENOBAHUM | COOCTBEHHBIX MCCIIENOBAHUN | COOCTBEHHBIX MCCIIEIOBAHNI
Bnaners (B12): naBbikamMu He Brnageet HaBBIKAMH Ha Hu3koM ypoBHe BiajeeT Ha cpennem ypoHe Binaneer | Ha BrIcOKOM ypoBHE
MIPeCTaBICHUS MPEICTaBICHUS HaBBIKAMH TIPEICTABICHUS HaBBIKAMU TIPEICTaBICHUSL BJIaJiceT HaBBIKAMH
COOCTBEHHBIX MCCIICIOBAHUH | COOCTBEHHBIX COOCTBEHHBIX HCCIICAOBAHUNA | COOCTBEHHBIX UCCIICIOBAHUN | MPEACTAaBICHUS

Ha KOH(epeHIUsIX 1
CeMHHapax

ucclieIoBaHUN Ha
KOH(EpeHIUIX U

Ha KOH(epeHIUsIX 1
CceMMHapax

Ha KOH(epeHIUsIX U
ceMHHapax

COOCTBEHHBIX UCCIIEAOBAHUI
Ha KOH(epeHIHsIX U

CeMMHapax CceMMHapax

3nats (313): MeTomBI He 3HaeT meToasb! Ha Hu3koM ypoBHE 3HaeT Ha cpennem ypoBHe 3HaeT Ha BBICOKOM ypOBHE 3HacT

IIPECTaBICHNS PE3YNbTAaTOB | MpPEACTaBICHUSA METOIBI IIPE/ICTaBICHUS METOBI IPeICTaBICHHS METOABI NPEICTABICHUS

UCCIIEJOBaHUsA pe3ysbTaToB pE3yNbTaTOB UCCICIOBAHUS | PE3YJIbTATOB HCCIEAOBAHUS | PE3yJIbTATOB MCCIIEIOBAHUS
HCCIIEIOBaHUS

Ymers (Y13): cocraBisTh
HAYYHO 00OCHOBAHHBIE
JOKJIaJIBI 10 pobiieMaM B
HedTerazoBoii oTpaciu

He ymeer cocraBiars
HayYHO 0OOCHOBaHHEIC
JOKITIAJBI TT0 ITpodIeMaM
B HepTera3oBoii oTpaciu

Ha HH3KOM ypOBHE yMeeT
COCTaBIIITh HAYYHO
000CHOBaHHbIE JTOKIAJIbI IO
mpobiemMaM B HepTera3zoBoit
OTpaciu

Ha cpennem ypoBHe ymeet
COCTABIIATh HAYYHO
000CHOBaHHBIE TOKJIAJIBI 11O
npobiemMaM B He(hTera3oBOM
oTpaciu

Ha BBICOKOM ypOBHE ymeeT
COCTaBIIITh HAYYHO
000CHOBaHHbIE JOKIAJbI 110
mpobiemMaM B HepTera3zoBoit
OTpaciu

Buangers (B13): metomamu
MIPEJCTaBICHAS PE3YIbTATOB
COOCTBEHHBIX UCCIIEIOBAHUI
B BUJIE KOMIIBIOTEPHOMN
Mpe3CHTAINN

He BnageeT MmeTogamu
MpeICTaBICHUS
pe3yabTaToOB
COOCTBEHHBIX
HCCJIEIOBAHUH B BUJIE
KOMIIBIOTEPHOU
MIPE3eHTAINI

Ha HuzkoM ypoBHe Biazeet
METO/IaMU IPEACTaBICHUS
Pe3ynbTaToOB COOCTBEHHBIX
HCCJIEJJOBAHUM B BUJIE
KOMIIBIOTEPHOU
Mpe3eHTalui

Ha cpennem ypoBHe Biageet
METOZaMH TIPEICTABICHUS
Pe3yIbTaTOB COOCTBEHHBIX
HCCIIEIOBAHUH B BUJIE
KOMIIBIOTEPHOMI
Mpe3eHTaIun

Ha BBICOKOM ypOBHE
BJIAJIEET METOIAMU
MPEJICTaBJICHUSI PE3YJITaTOB
COOCTBEHHBIX HUCCJIECOBAHUI
B BUJIE KOMIIBIOTEPHOI
Mpe3eHTaun




KAPTA
o0ecrneyeHHOCTH TUCHUIVIMHBI (MOIYJIs1) y4eOHOii M y4eOHO-MeTOAUYeCKo JTuTepaTypoii

Jucnumimaa MaremaTtrka u Python i1 aHanmm3a JaHHBIX
Kon, criermanbeaocTth 21.05.06 HedTerazosble TEXHUKA M TEXHOJIOTHHU
Hanpasnennocts TexHonorust OypeHus: HEPTIHBIX H Fa30BBIX CKBAXKUH
Pa3zpaboTka u skcruryaTaius HeTSHBIX U Ta30BBIX MECTOPOKIACHUI
MarucTtpanbHbie TpyOOIIPOBOABI U ra30He(TEXPaHUIHIIA
Marunsl 1 000py10BaHKE HEPTEra30BbIX MPOMBICIIOB

IIpunoxenue 2

Ne
n/n

HasBanue y4eOHOT0, y4eOHO-METOTUYECKOTO
W3/IaHUs, aBTOP, U3JATEIBCTBO, BUI U3AaHHS, TOT
H3/IaHUS

Komuuectn
o
IK3EMILISIPO
B B BUK

Kontunrenr
oOyyJaronuxcs,
HCTIOJIB3YIOIIIX

YKa3aHHYIO

JATEPATYPY

Ob6ecnieueHHOC
Th
00yJaroIuxcs
JIUTEPaTypoi,
%

Hammaue
3JIEKTPOHHOT
0 BapHaHTa B

OBC (+/-)

bospuinao, M. I'. BbluucnutenbHble METOIBI
anreOpsl W aHanuza: ydeOHoe mocobue / M. T.
BospunnoB. - CapartoB: By3osckoe o0pa3zoBaHue,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

JpP*

30

100%

TporH, M. I1. OCHOBBI IPUKJIAIHOM anreOph:
yaebHoe mocobue / M. I1. TpomuH. - 2-e u3n., cTep.
- Cankr-IletepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP*

30

100

Kpamep, Tapanpn MaremaTuueckue MeETOJbI
craructuky / ['apansn Kpamep; nep.: A. C. MoHuH,
A. A. Tlerpos; pen. A. H. Konmmoroposa. - Mockaa,
Wxesck: PerynspHas u XxaoTuueckas JUHAMMKA,
MHCTUTYT KOMIBIOTEPHBIX UccienoBaHuii, 2019. -
648 c. http://www.iprbookshop.ru/92046.html

JpP*

30

100%

Makkunnu, Yac Python u ananus naHubix / Vac
Makkunnu. - Python n ananu3s nannsix, 2024-10-
28. - Capatos: [Ipodobpazosanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

op*

30

100

MeToabl ONTHMHU3AIUH: TEOPUS U AJTOPUTMBIL:
yuebHoe nocobue aist By30oB / A. A. Yepnsik, C. A.
bormanosuy, XK. A. Uepnsk, FO. M. Metenbckuil. -
2-e w31, ucnp. u gom. - Mocksa: HOpaiit, 2020. -
357 c. https://urait.ru/bcode/453567

op*

30

100

Illenyneko B.M. fI3bIk  nporpamMMupOBaHUS
BbICOKOTO ypoBHs Python. ®yHkmum, cTpyKTypb
JIaHHBIX, JIOTIOJHUTEIbHBIE MOAYIHN [DNEeKTPOHHBIN
pecype]: yuebHOe mocobme/ Ilemympko B.M. -
DNEeKTPOH. TEKCTOBBIE JlaHHBIE. - PocTroB-Ha-/lony,
Taranpor: M3matemsctBo OxHOTO (QenmeparbHOTO
yuuBepcurera, 2017.- 107 c.- Pexum pnocryma:
http://www.iprbookshop.ru

op*

30

100

OP — 3neKTpOHHBIN pecypc AJs aBTOP. MOJIb30BaTeNel JOCTYIeH Yepe3 DIeKTPOHHBIN KaTajaor/DIeKTPOHHYIO
oubanorexy TV http://webirbis.tsogu.ru/
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