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Mart¢maruka u Python ns ananmsa qaHHBIX
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1. Heau n3yvyeHUust JMCUUILIAHBI

[{enb TUCIMIUTMHBI 3aKJIIOYACTCS] B OBJIAJICHUU CTYIEHTAMU OCHOBaMH paboThI ¢ si3bikoM Python B
aHaJM3e JaHHBIX, PACHIMPEHUU TEOPETUYECKOM U MPAKTUYECKOW MOJIrOTOBKM B 00JIaCTH
MaTEMaTUYECKOro aHaln3a, TMHEHHON anreOpbl, METOJI0B ONTUMHU3ALINH, TEOPUH BEPOSITHOCTEH.

2. Mecro aucHumJIMHbLI (MOAYyJdsl)) B  CTPYKType OCHOBHOW mpodeccHoHAIbLHOM
o0pa3oBaTe/ibHOI MPOrpaMMblI

JlucuurimHa OTHOCUTCSA K JUCHUILIMHAM J3JIeKTHBHOTO Monayms «Digital & IT. MammHHOE
o0yyeHHMEe W aHajdu3 JaHHBIX» YacTH Yy4eOHOro IuiaHa, (opMUpYyeMOil y4acTHHUKaAMH
00pa30BaTeNbHbIX OTHOIICHUH.

3. Pe3yabTaTbl OCBOEHHS] JHCIHUILIHHBI
HHAUKATOPbI UX I0CTHKEHUSA

(monyas): ¢opmMupyemMble KOMIETEHHHH WU

Kox n HaumeHnoBaHue
KOMIIETEHIINHU

Kox 1 HanMeHOBaHHE HHANKAaTOpa
noctikeHust komnereniu (MJK)

Kon u HanMeHOBaHUe pe3yibTaTa 00y4eHHs
110 JUCUUIUINHE

VK-1. Cnocoben
OCYULIECTBJIATh KPUTHUECKUM
aHan3 IPoOIEeMHBIX
CUTyaluii Ha OCHOBE
CHCTEMHOTIO ITOAX0/1a,
BEIPa0AaTHIBATH CTPATETHIO
JIEUCTBUN

VYK-1.1. AnHanu3upyer mpoOIeMHYIO
cUTyaluio (3alady) U BBIJCISET ee

6azoBble COCTAaBIISIFOLIHE.
PaccmatpuBaer pas3nIHbIe
BapUaHTBl pEUICHUS TMPOOIEMHOM

curyanmu (3amadu), paszpabaThIBacT
AIITOPUTMBI X PeaT3alin

3Hath (31): pa3nuyHble BapUAHTHI PEHICHUS
MpOOJEMHOM CUTyallii W AJITOPUTMBI €€
peanu3anuu

VYuerp (V1): aHanm3mpoBaTh MPOOIEMHYIO
CHTYAIIUIO, OIpe/IeNATh BO3MOYKHBIC
perIeHns MIOCTaBJICHHOM npooOIeMBbl,
UCTIONB3ysl MAaTEMAaTHYCSCKHUI armapaT

IIOJIy4YEHHBIE PE3YJIbTAThI

Bnamets (Bl): wMerommkodl TpUMEHEHHUS
MaTeMaTHYeCKNX 3HAaHMH K  PEIICHHUI0
npodeccHOHAIBHBIX 3a/1a4

VK-1.2. Ompenenser u oneHuBaer | 3HaTh (32): mpakTUYeCKHE IIOCIEACTBUSL

NpaKTHYECKUE TIOCJIC/ICTBHSL | BOBMOJKHBIX PELICHUIT 3a1a4

BO3MOXHBIX PEIICHUN 3a7a4u Ymers (Y2): ompenensiTh HpaKTHYECKHE
MIOCJIE/ICTBHSI BO3MOJKHBIX PEIICHUI 3a1a4
Brnagers (B2): wMeTomamu  OlleHWBaHUs
NPAaKTHYECKUX  TOCIEJCTBUHA  BO3MOMHBIX
peleHui 3anay

YK-1.3. Ocymectisier | 3HaTh (33): OCHOBHBIE TIPUHITUITBI

CHCTEeMaTH3aIHIO uHdopmanmu | cucteMaTH3alu UH(pOPMALMK  pa3IUIHBIX

pasNMUHBIX THIIOB JUId  aHaJM3a | THIIOB

POOIEMHBIX cutyamui. | Ymers (Y3): BbipabarhiBaTh CTPATETHIO

BeipabaTbiBaeT cTpaTeruo AEHCTBUN | MeHCTBMH I  TIOCTPOEHHS  AJTOPUTMOB

JUISt MOCTPOCHHUS AITOPUTMOB | pelleHHs MOCTABICHHbIX 3a/1a4

peIIeHHS TOCTaBICHHBIX 3aa4 Bnanets (B3): METOJaMHU aHamm3a
NpoOJIEMHBIX CHTYalMd, JUIS COCTaBIICHUS
ITOPUTMA  pEUIeHUS NPOQEeCcCHOHATBHBIX
3amaq

VK-1.4. [Iporpammupyetr | 3HaTh (34): OCHOBBI SI3bIKA

pa3paboTaHHbIE aITOPUTMBI U | IpOrpaMMHpPOBAHUS U TEOPHIO AITOPUTMOB

KPUTUYECKU a”anusupyer | Ymers (Y4): aHanu3upoBaTh MONyYCHHBIC

PE3YNIbTATHI, BRIABIATHL HCAOCTATKU peHIeHI/II\/’I

Bmagers (B4): HaBbIKAMH  peanu3aliu
aJTOPUTMOB COPTHUPOBKH, MOUCKA U PabOTHI
A CO CTPYKTYPaMH JaHHBIX

VK-2. GfKSMERTROGHHNCAIK-2.1. Ppopmynupyer B pamkax | 3uats (35): COBOKYITHOCTh B3aHMOCBSI3aHHBIX

npoerrokHh: HEHRMEIQENN GlotPag e nfioit enu MpoeKTa | 3aaay
>KU3HEHHOTO 1IMKJIa COBOKYITHJCTh B3aUMOCBS3aHHBIX | YMeTh (Y5): ompenensars Kpyr 3agad W HX
JepTicukar: 6FA44C50384686A8E7BDSE2T7388AHC 00eCTeYnBarOIINX €€ | B3aMMOCBSI3b B paMKaxX H30paHHBIX BHJOB

En:31,qene|.|: Edpemosa Beponuka BacunbesHp TOCTUKECHHE. OHpCIleJ'MCT HpO(i)CCCI/IOHaHLHOI?'I JESATCIbHOCTU

LewncteuteneH: ¢ 14.06.2022 pno 07.09.2023 OXKHIaeMble PE3yIbTaThl PElICHHS BJ‘Ia):[CTL (B5)Z HABLIKOM pacIpe/IelIeHus
BBIJICJICHHPIX 3a71a4 CBOUX JIEHCTBUH MO PELICHUIO OCTaBIEHHBIX

3a1a4
VYK-2.2. Tlpoektupyer peuieHue | 3Hath (36): TpeOoBaHHS K ONpPEACICHHUIO




KOHKPETHOU 3a7a4u TPOEKTa,
BBIOMpas ONTHUMAIBHBIA CIOCOO ee
pemIeHns, UCXOA W3 JEHCTBYIOIINX
MPaBOBBIX HOPM H HMEIOIINXCA
PECypCOB U OTpaHUYCHHI

3amad B paMKax IIOCTaBICHHON  IIeIH;
0a30BBIe CTIIOCOOBI pemIeHus 3a7ad ¢ y4eTOM
JICHCTBYIOIINX MPAaBOBBIX HOPM, UMEIOIIUXCS
pPECypCoOB U OTpaHUYECHHI

VYmers  (V6): ompenensts OCHOBHBIE U
cnenupuIeckue 3amaun B paMKax
MIOCTaBJIICHHON IIEJH, BBIOMPATh CHOCOOBI X
peulieHus,  UCXOoAsS M3 JEHCTBYIOIIUX
MPABOBBIX HOPM, HMEIOIIHUXCS PECYPCOB U
OrpaHUYEHUN

Bnagers (B6):  HaBbIKaMu oOmpeclicHUs
OCHOBHBIX U CIIe(HUIECKUX 3a7a4 B paMKax
MOCTABJIEHHOHM 1M, BBIOOpA CIIOCOOOB HMX
pemieHus,  McXoAs W3 JCHCTBYIOUINX
MPaBOBBIX HOPM, HMEIOIINXCS PECYpCOB M
OTrpaHUYEHUI

VK-2.3. Pemaer KOHKpETHBIE 3aa4u
MPOEKTa 3asBJICHHOTO KadecTBa M 3a
YCTaHOBJICHHOE BPEMs

3HaTh (37): 0COOEHHOCTH IMOCTAHOBKH LIENEH
MPOEKTOB

VYmerp (Y7): opranu3oBbiBaTh 3()(HEKTHBHOE
B3aMMOZCHCTBHE C IPYTHMMH HCIOJHUTEIIMH
JUISL peLIeHHUs] IPOSKTHBIX 3a1a4d

Bnaners (B7): HaBBIKaMM CETEBOIO aHAJIN3A,

KaJCHIAPHOTO  IUIAHHUPOBAHUSA, KOHTPOJIS
X0/1a peajn3aliy NPOeKTa
ITKC-6. Cnoco6HOCTB ITKC-6.1. Bemonusier | 3Hath (38): MareMaTHYecKHE METOIbI U
IUTAHUPOBATh U BBITIOJHATh | 3KCIIEPUMEHTAIbHBIC u | bubnuoreku Python, wucnone3yemsie s
TEOPETUYECKHUE, nabopaTtopHbie UCCIIeIOBaHMs, | 00pabOTKU TaHHBIX
AKCICPUMEHTAIBHBIC U HHTEPIPETHPYET noxaydeHHele | YMerh (V8): NpPUMEHATh MaTeMaTHYeCKHe
JTabopaTopHbIE pe3yNbTaThl, COCTABIISET U 3AILUIIACT | METOABI M Oubarorexku Python mis pemenus
HCCIIeAOBAHMS, 00padaThBaTh | OTYETHI TUOOBBIX 3aJa4 00pabOTKM ¥  aHanu3a
MOJTyYEHHBIC Pe3yIbTaThI C JIAHHBIX
UCIIONIb30BaHHEM Bnagers (B8): HaBblkamMu  peanu3anuu
COBPEMEHHBIX MOJenell  aHanu3a JaHHBIX  CPEACTBaMHU
HHPOPMAIMOHHBIX Python
TEXHOJIOT Ui ITIKC-6.2. O6pabaTsiBaeT pe3ynbTaThl | 3HATH 39): CITOCOOBI 00paboTkn
M3MEpPeHUIl € HCIOJIb30BAHHEM | SKCIEPHUMEHTOB c UCIIOJIb30BaHUEM

KOMIIBIOTEPHBIX ~ TEXHOJOTHMH U
reouH(pOPMAITHOHHBIX CUCTEM

MPUKJIATHBIX IPOTPAMMHBIX IPOIYKTOB

Ymers (Y9): mnaHupoBaTh W MPOBOIMTH
HEOOXO/IMMBbIE SKCIIEPUMEHTBI, 00pabaThIBaTh
c UCIIOJIb30BaHUEM HpOrpaMMHBIX
MPOJIyKTOB, HHTEPIIPETUPOBATH PE3YJIbTATHI U
JIeJIaTh COOTBETCTBYIOIUE BBIBOJIBI

Bnaners (B9): HaBbIKAMU  00PabOTKHU
MPOBEJICHHBIX JKCIIEPUMEHTOB W  JIeJaTh
COOTBETCTBYIOIIHNE BBIBOJIbI

[IKC-6.3. OcymecTBisier
IUITAHWPOBAHUE DPa3BUTHS TOPHBIX M
MapKIIeHIepCKuX pabor,
MapKUIeHIepCKuit KOHTPOJIb
COCTOSIHHSL ~ TOPHBIX  pa3pabOTOK,
BEIpAOOTOK, 3HaHUH, COOPYKECHUH,

00BEKTOB M 3eMHOIl MOBEPXHOCTH HA
BCEX JTamax OCBOCHUS W OXPaHBI
HeAp c obecrieueHreM
IIPOMBIIIJIEHHON M 3KOJOrMYECKOH
06e30macHOCTH

3uate  (310):  ¢usMKO-MaTeMaTHYECKUI
armapar JUTSt pereHus pacueTHo-
AHAMTHYECKUX 337124, BOSHUKAIOIIUX B XOJI€
po(heCCHOHATBHON JIEATENBHOCTH

Ymers  (Y10): wucnomns3oBath  (husmko-
MaTeMaTUYeCKHid ammapar sl  PelieHus
pacyeTHO-aHATUTHYECKUX 3aja4,
BO3HHUKAIOIIUX B XO0J€ MNpohecCHOHAIHLHON
JIeSITeIbHOCTH

Bnaners (B10): (¢u3uK0O-MaTeMaTH4ecKoro
ammapara TUIs pereHust pacdeTHo-
AHATMTUYECKUX 3a]1a4, BO3HUKAIONIUX B XOJIE
podecCHOHATLHOM eI TEIbHOCTH

[IKC-7. Criocob6HOCTB
OCYILIECTBJIATh MATEHTHBIN
MOMUCK, U3y4aTh HAYYHO-
TEXHUYECKYIO HH()OpPMAIIHIO,
OTEYECTBEHHBIN U
3apyOeKHBII OTBIT 11O
TeMaTUKe UCCIIEJOBAHUIM

ITIKC-7.1. Vcmons3yeT cOBpeMEHHEIE

METOJIbI WCCIIeIOBaHUI TUTSt
BHEJPEHUSA B  TEXHOJIOIMYECKUE
MIPOLIECCHI SKOHOMHYECKHU-
1e7IeCO00Pa3HBIX HOBOBBEJICHUH,

BBIOMpAET BO3MOJKHBIE HalpaBIICHUS
UHHOBAI[IOHHON JI€ATEIbHOCT Ha
NPEANPUSATHIX TOPHOJO00BIBAIOIIETO
npodmis

3uate  (311): OCHOBHBIE  HampaBiEHUS
Hay4dHBIX HCCIIEJOBaHWA B HedTerazoBoi
oTpaciu

Vumerp (Y11): aHanu3upoBaTh HalpaBlICHUS
HayYHBIX HCCJICIOBaHUII B He(TErazoBoi
oTpaciu

Brazgets (B11): HaBbIKaMu aHaNM3a HAYYHBIX
ncciaen0BaHui B HepTerazoBoii oTpaciu

IIKC-7.2. TlpuMeHsSeT TEeXHHYECKHUEe

3uate  (312): MeTomBl  NPEACTABIEHHUS




cpeacrsa OIIBITHO-TIIPOMBIIIIJICHHBIX | PE3YJIbTATOB UCCIICJOBAHUA

HCTIBITAHUN obopynoBaHuS u | YMmets (Y12): COCTaBIIATh Hay4YHO
TEXHOJIOTUH TIPH DKCITyaTallMOHHOW | 00OCHOBaHHbBIC JOK/IaAbl [0 mpobieMaM B
pa3Begke, [00Obue, mepepaboTKe | HeTEra3oBOM OTpaCIH

TBEPABIX MOJIE3HBIX NCKOMTAEMBIX Bmagers (B12): meromamu mpencTaBlICHUSI
pe3yIbTaTOB COOCTBEHHBIX HCCIICIOBAaHUI B
BHUJIE KOMIIBIOTEPHOM NPE3EHTaI

4, O61masi TPy10eMKOCTh JUCHUIIJIMHBI (MOIYJIs1)
cocraBigeT 3 3a4eTHBIX eqnHunel, 108 yacos

5. ®opMa nMpoMeKYTOUHOI aTTecTAlNU
o4Has popMa 00yUdEHUS: 3a4€T — S5 ceMecTp
3a04Hast popma 00yUeHHS: 3a4eT — 5 ceMecTp

Pabouyro nporpammy paspadoraJ:
M.A. AxaHoBa, JOIIEHT, K.C.H.

PykoBoauTesib 00pa3oBaTe/ibHONH MPOrPaMMbl AL IlumueB
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