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1. Heau u 3a1a4M 0CBOEHUS TUCUUILINHBI/MOAY IS

Heﬂb AUCHUIUIMHBIL 3aKJI0YaCTCd B OBJIAZACHUU CTYyJACHTAMU OCHOBaAMHU paGOTBI C A3BIKOM
Python B aHanmm3e naHHBIX, pacCHIMPEHUM TEOPETHYECKOW M IMPAKTHUYECKOW IMOATOTOBKH B 00JacTh
MaTEeMaTHYECKOT0 aHAJIN3a, IMHEHHOM aareOphl, METOIOB ONTHMU3ALIUHU, TCOPHUH BEPOSTHOCTEH.

3anaun TUCHUTUTAHBL:

- OBIIJIeHWE OCOOCHHOCTAMHU s3bika Python nns ananm3a HaHHBIX, NPUHOUIAMHA YTEHHS
Pa3JIMIHBIX JTaHHBIX,

- wu3yuenue Python-6ubnnorek, comepXammx OOJBIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpaliii ¢ MHOTOMEPHBIMH MacCHBaMH 0 BH3YyaJIM3allMd W pealU3alliH Pa3IHYHBIX
MAaTEMATHYCCKUX METOAOB, B TOM YHCIIC JIMHEHOU aJ'II‘GGpBI KaK OCHOBHOI'O MaTeMaTH4YCCKOI'O
arnmapara st paboThl ¢ TaHHBIMH;

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

- 3HAKOMCTBO C MATPUYHBIMU PA3JTOXKCHUAMU, KOTOPBIC HCIIOJIB3YIOTCA IIpU IMOCTPOCHUUN
PErpeCCUOHHBIX MOIIGJIGI;'I, AJI1 YMCHBIICHHUA pa3MCPHOCTH JaHHBIX, B PEKOMCHAATCIIbHBIX CUCTEMAX U
B aHAJIN3¢ TEKCTOB,;

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

H€O6XOIII/IMI>I JUIA IIOHUMaHUuA MEXaHUu3Ma pa60T1)1 IMPAKTUYCCKHU BCCX MCTOAOB aHaIN3a JaHHBIX.

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

JlucuuniauHa OTHOCHUTCS K JUCHMIUIMHAM dSJieKTHBHOTO Monayis «Digital & IT. Mammnnoe
oOyueHue U aHaJIu3 JaHHBIX» YacTH y4eOHOTo IiiaHa, GOopMUPYEMON YHaCTHUKAMH 00pa30BaTeIbHBIX
OTHOILLIEHUU.

HeoOxonuMbpIMu yCII0BUSMU U1 OCBOECHUS JUCIMILTUHBI SBIISIOTCS:

— 3HaHWE OCHOBHBIX MATPUYHOW  anreOppl, MaTEeMAaTUYECKOTO aHalu3a, TEOPHH
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHKH;

— TIOHMMAaHHE OCHOBHBIX IPUHIMUIIOB AITOPUTMHU3ALNUH U IPOTPAMMHUPOBAHNUS;

—  3HaHHe OCHOB sI3bIKa MporpaMMupoBanus Python;

—  BJaJIeHHWE HaBBIKAMHU HCIIOJIb30BAHUS KOMIBIOTEPHBIX TEXHOJOTHI U CPelCTB 00paboTKU
uHpopMaluu.

CopepxaHue  JUCHUILUIMHBL  SBISETCS  JIOTUYECKUM  MPOJOJDKEHHEM  JUCIMILIUHBI
«MatemaTka» 0a30BbIM AJISl U3YUEHHUS CIeAyIOUMX Tuciuruind monynsa «Digital & IT. MammunHnoe
oOyueHHe M aHAIM3 JAHHBIX»: «MamuHHOe 00ydeHHEe M BOMPOCHI MCKYCCTBEHHOTO HHTEIUICKTAy,

((HCﬁpOHHBIC CCTH», «HpI/IKJ'Ia,[[HBIC 3aJa4l aHajlnu3a JaHHbBIX)).



3. Pe3yabTaThl 00y4eHHs MO AUCHUILIMHE

[Iporiecc wm3ydeHUs AMCUMIUIMHBI/MOAYJS HampaBieH Ha (QOpPMUPOBAaHUE CIEAYIOMINX

KOMIIETEHIINN:

Tabmuma 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIINH

Kon u HanmeHOBaHUE
HHIUKATOpa JOCTUKEHUS
xomrrereHIun (MJIK)

Kon n HauMeHOBaHME pe3yiibTaTa 00yUeHHS MO
IHMCIUIIIINHE

VK-1. Ciocoben
OCYIIECTBIISATh OUCK,
KPUTHUYECKHI aHAIIU3 M CHHTE3
nHpopMannK, TPUMEHSITH
CHCTEMHBIN ITOAXO IS
pEIICHHS TOCTABICHHBIX 33124

VYK-1.1. OcymecTBsieT BEIOOD
aKTyaJbHBIX POCCUHCKHUX U
3apyOeHKHBIX HCTOYHHUKOB, a TaK
e MOHCK, cOop 1 00paboTKy
nHpOpPMANNH, HEOOXOAUMOM
JUISL pELICHUS] TTOCTaBICHHON
3a7a4u

3uate: 31 akTyaabHBIC HCTOYHUKH HHPOPMALIUHU O
COBpeMEeHHBIX OnbnmoTekax Python mis anammsa
JIAHHBIX

YMmeth: Y1 ocymecTBIsATh OKCK, COOp U
MOATOTOBKY NAHHBIX IS aHAIH3a

Bnanmers: B1 HaBbIKaM¥ MOATOTOBKH U 00PaOOTKH
JIaHHBIX cpencTBamu Python

VYK-1.2. CucremaTtusupyer u
KPUTUYECKH aHAJIH3UPYET
nHpopManunIo, MOITYUYECHHYIO U3
pa3HbIX HCTOYHUKOB, B
COOTBETCTBHH C TPEOOBAHUSIMU
U YCIIOBUSIMHU 3a/1a41

3HaTh 32: MexaHu3Mbl H METOIUKH
CHCTEMAaTH3alluy, aHaJInu3a U CUHTEe3a
HH(POPMALIUH, B COOTBETCTBUH C TPEOOBAHUSIMH U
YCJIOBUSIMU 33J]a4H.

VYmets V2: CucreMaTH3UpOBaTh U KPUTHUCCKU
aHAJIM3MPOBATh HH(POPMALIHIO, HEOOXOJUMYIO IS
peLIeHUs TOCTABJICHHON 3a1a4H.

Bnaners B2: MeTonukoi cucteMaTH3alINH,
aHanmm3a HHQOPMAINH B COOTBETCTBHUH C
TpeOOBAHUSAMH U YCIOBUSAMH 3aJIa9H.

VK-1.3. Mcnonb3yetr METOIUKH
CHCTEMHOTO TTOAX0/a IPH
peIICHIH TOCTaBICHHBIX 3324

3HaTh 33: METOAUKHU HCITOJIB30BaHMSI CHCTEMHOTO
MI0JTX0/1a TIPH PEIICHUH TOCTABICHHOH 3a/1a4H.

Ywmers V3: PaccMarpuBaTh BO3MOKHBIE BAPUAHTHI
pelIeHus 3aa4y, OLICHNUBAst X TOCTOMHCTBA U
HEJIOCTATKH, UCTIOJIb30BATh OCHOBHBIC IPHHIIHIIBI
CHCTEMHOTO TT0JIX0/1a TIPH PEIICHNH ITOCTaBICHHON
3a7a4H.

Baagets B3: MeTtoankoii CHCTEMHOIO IOIXO0IbI
IIpY PELICHUU IOCTEICHHOM 3aauu.

YK-2. CniocobeH onpenensiTh
KPYT 3a/1a4 B paMKax
IIOCTABJICHHOM L€ U
BI)I6I/IpaTI) OIITUMAJIbHBIC
CIOCOOBI MX PEIICHHUS, NCXOIS
13 IeHCTBYIOMNX IPaBOBBIX
HOPM, UMEIOIINXCS PECYPCOB U
OrpaHUYEHUI

VYK-2.1. [IpoBoaut aHanu3
IIOCTaBJICHHOW LIENH U
(bopMyIHpYyeT COBOKYIHOCTh
B3aMMOCBA3aHHBIX 3a/7a4,
KOTOpBIE HEOOXOMMO PEIINTh
JUISL €€ JTOCTHIKCHUS

3Hatb: 34 3Tanbl HHTEIJIEKTYaJIbHOTO aHAN3a
JAaHHBIX, TUIIOBBIC 3aJa4l aHAJIN3a JaHHBIX

Ymetb: Y4 GpopMyaupoBaTth 3a/1a4d aHAIU3a
JIAHHBIX B paMKax II0CTaBICHHOM 1eJIN

Bnaners: B4 HaBpIkaMu aHaIn3a JaHHBIX
cpencteamu Python

VYK-2.2. Beibupaer
ONTUMAJBHBIH CIIOCO0 PeILCHUS
38714, HCXO/Is M3 NMEIOLIUXCS
pECypcoB M OrpaHHYCHHI

3uath: 35 coBpeMeHHbIC OMOIMOTEKH U METOIBI
Python nuist ananusa qanHbIX

Ymets: V5 BEIOHpaTh ONTUMANEHBIE OUOINOTEKN U
METO/IbI, HCXOJIS1 U3 UMEIOIINXCSl PECYPCOB U
OrpaHUyYEHUi

Bnaners: B5 HaBbIKaMU UCIIOIB30BAHUS
pa3nuuHbIX OubIHoTEK 1 MeTo10B Python

VYK-2.3. Amanusupyer
JefcTByIOIIEe
3aKOHOJIATEIHCTBO U MPABOBHIC
HOPMBI, pETYIUPYIOIINE 0071aCTh
npodeccuoHaTbLHOM
JIeSTeIbHOCTH

3Hatb 36: BUIbI TULIEH3UPOBAHUS KOMITBIOTEPHBIX
MPOrpaMM U HaKJIaIbIBAEMbIX JIMIEH3UIMHU
OrpaHUYEHUM

YmMerb Y6: 0hopMIISITE IPOrPaMMHBINA KOJ B
COOTBETCTBHUH C TPEOOBaHUAMH, IPHHATHIMH JIJIS
COOTBETCTBYIOIIETO S3BIKA IPOTPAMMHUPOBAHHSI.

Bnagets B6: crmocoOHOCTBIO OTIPEAETATh HENH U
3aJ]a4M NPU MIPOTPAaMMHOM PEIICHUH MPOEKTHOM
npodeCCHOHATIBHOM 3a1a41 C YIETOM PECYypPCHBIX:
BPEMEHHBIX, (PMHAHCOBBIX — OTPAHUYCHHUH B
COOTBETCTBUH C HOPMATUBHO-TIPABOBOM
JIOKyMEHTaluen




IIKC-3. Crioco6HOCTE K
aHaIKu3y, pacueTy,
MIPOCKTHPOBAHUIO U
KOHCTPYHPOBAHHMIO B
COOTBETCTBUH C TEXHUUECKHM
3a/laHHEM THIIOBBIX CHCTEM,
puOOPOB, IeTaJICH U y3JI0B
MEIUITMHCKUX U3IEINH U
OHOTEXHUYECKUX CUCTEM Ha
CXEMOTEXHHUYECKOM U
3JIEMEHTHOM YPOBHSX, B TOM
YUCJIE C UCIOIL30BAHHEM
CHUCTEM aBTOMATH3HPOBAHHOTO
MIPOCKTHPOBAHUS U
KOHCTPYHPOBAHUS U
POOOTH3MPOBAHHBIX
nporieccoB.Co3maer
BHUPTYaJIbHBIC MAKETHI
MEIUITMHCKUX U3IEINH U
OHOTEXHUUYECKUX CUCTEM,
MIPUMEHSIS POTPAMMHEIC
NIPOAYKTBL.

[TIKC-3.1. PazpabarsiBaer
(hyHKIMOHABHBIC U
CTPYKTYPHBIEC CXEMBI
MEIULINHCKUX U3ACTHH 1
OHMOTEXHUYECKHUX CHCTEM,
onpeaenseT GU3nIecKre
MIPUHLIUIBI AEHCTBUS YCTPOICTB
B COOTBETCTBHUH C
TEXHUYCCKUMU TPCOOBAHUSIMHU C
HCTIOJIb30BaHUCM
TEOPETUICCKUX METOJIOB U
MPOrPAaMMHBIX CPEJICTB
MIPOSKTHUPOBAHUS,
KOHCTPYHPOBAHUA U
POOOTH3MUPOBAHHBIX
nporieccoB.Co3maer
BHPTYaJIbHBIE MAKETHI
MEIUIINHCKUX U3ACIHH 1
OHMOTEXHUYECKHUX CHCTEM,
MIPUMEHSIS] POTPAMMHEIC
TIPOAYKTHIL

3HaTb 36: mpueMsl pa3paboTKH (QyHKIMOHAIBHBIX
U CTPYKTYPHBIX CXEM MEIULIMHCKUX U3/eNUi 1
OMOTEXHIMUECKHUX CHCTEM, OTIpeAeIsAeT GU3NISCKUE
MIPUHIIUIIBI IEUCTBUS YCTPOUCTB B COOTBETCTBUH C
TEXHUYECKAMU TPEOOBAHUSAMH C UCTIONB30BaHIEM
s3bIKa Python

Ymets Y6:. Pa3pabareiBaTe (QyHKIIHOHATBHBIC H
CTPYKTYPHBIE CXEMbI MEIULIMHCKUX U3/ISIIUH 1
OMOTEXHIYECKUX CHCTEM, OTIpeIeisIeT (GPU3NIEeCKUe
NPUHIUIIBI JEHCTBHS YCTPOHCTB B COOTBETCTBHH C
TEXHUYECKUMH TPEOOBAHUSIMU C UCIIOIb30BAaHUEM
s3bika Python

Brnaners B6: npuemamu pa3pabotku
(YHKIMOHAIBHBIX ¥ CTPYKTYPHBIX CXEM
MEIUIMHCKHUX U3eTUH 1 OMOTEXHUYECKUX
CHCTEM, OnpenesieT GU3NIECKUE TIPUHITHITBI
JIEHCTBUS YCTPOUCTB B COOTBETCTBHUHU C
TEXHHYECKUMH TPEOOBAHUSIMU C HCIIOIb30BaHHEM
s3p1ka Python

[IKC-3.2. Pa3pabatsiBacT
MIPOEKTHO-KOHCTPYKTOPCKYIO U
TEXHHYECKYIO JOKyMEHTAIHIO
Ha BCEX JTanax XU3HEHHOTO
LUKJIA MEJUIMHCKUX H3JEIUI 1
OMOTEXHHUYECKUX CHCTEM, Y3JI0B
U JieTaneil B COOTBETCTBHH C
TpeOOBAHUAMH TEXHUIECKOTO
3aJ[aHusl, CTAH/IAPTOB KauecTBa,
HAJIe)KHOCTH, 0E30MACHOCTH U
TEXHOJIOTHYHOCTH C
UCIIOJIb30BAaHHEM CHUCTEM
ABTOMAaTH3HPOBAaHHOTO
npoektuposanus (CAIIP ,
AUTOCAD, KOMITAC)

3Hath 36: TEXHOJOTHIO Pa3pabOTKK MPOCKTHO-
KOHCTPYKTOPCKOM M TEXHHUUYECKOU TOKYMEHTALIHU
Ha BCEX dTallax XU3HCHHOI'O ITUKJIa MEAUITMHCKUX
I/I3I[CJ'II/II>1 u 6I/IOTeXHI/I‘IeCKI/IX CHUCTEM, Y3JIOB U
JieTajeil B COOTBETCTBHHU C TpeOOBaHUAMU
TEXHUYECKOI'O 3aJJaHusl, CTAHAApTOB Ka4eCTBa,
HAJIC)KHOCTH, O€30TIACHOCTH M TEXHOJIOTHYHOCTH C
HCIOJIb30BaHUEM MAaTEMaTHYECKOTO aHaIu3a,
JTUHEHHON anreOphl, METOI0B ONITHMHU3AIINH,
TEOPUU BEPOATHOCTEN.

Ymetb Y6:. Pa3pabareiBaTh IPOEKTHO-
KOHCTPYKTOPCKYIO M TEXHUYECKYIO JOKYMEHTAINIO
Ha BCECX dTamax XU3HCHHOI'O UKJIa MCIUIIMHCKHUX
I/I3I[CJ'II/II>i n 6I/IOTeXHI/I‘IeCKI/IX CHUCTEM, Y3JIOB 1
JieTajeil B COOTBETCTBHU C TPEOOBaHUAMHU
TEXHUYECKOTO 3a/1aHMs, CTAHJapTOB Ka4eCTBa,
HaJIe)KHOCTH, O€30MaCHOCTH ¥ TEXHOJIOTUYHOCTH C
WCTIONIb30BAaHUEM MAaTEMaTH4eCcKOTo aHalIn3a,
JMHEHHOW anreOpbl, METOJI0B ONITHMHU3AIINH,
TEOPHH BEPOSITHOCTEH.

Brnanmets B6: TexHONMOTHAMEU pa3pabOTKU
MPOEKTHO-KOHCTPYKTOPCKON M TEXHHIECKON
JIOKyMEHTAIMH Ha BCEX dTarax >KU3HEHHOTO IIUKJIa
MEAMIIUHCKUX U3AETUHA U OMOTEXHUYECKUX
CHCTEM, Y3JIOB U JIeTajiell B COOTBETCTBHUH C
TpeOOBAHUAMH TEXHUYECKOTO 3a/1aHHs,
CTaHJapTOB Ka4eCcTBa, HaJC)KHOCTH, O€30IIaCHOCTH
U TEXHOJIOTHYHOCTHU C UCIOJIb30BAHUEM
MaTeMaTHYeCKOTo aHaJIn3a, TMHEHHOH anreOphl,
METO/IOB ONITHMH3AINH, TEOPHUH BEPOSITHOCTEH.

TIKC-3.3. CormacoBbIBaeT
pa3paboTaHHYIO IIPOEKTHO-
KOHCTPYKTOPCKYIO
JIOKYMEHTALUIO C IPYTUMU
TOpa3AeICHUSIMU,
OpTaHM3aIUSIMH 1
MPEICTAaBUTEISIMH 3aKa3UYUKOB B
YCTaHOBJICHHOM TIOPSIIKE, B TOM
YHUCJIe C TPUMEHEHUEM
COBPEMEHHBIX CPEJICTB
3JIEKTPOHHOTO
JIOKyMEHTO0000pOTa, 00JIaUHBIX
TEXHOJOTUH COBMECTHOM

3HaTh 36: aNTOPUTM COTIIAaCOBaHUS pa3padOTaHHOM
MPOEKTHO-KOHCTPYKTOPCKOH TOKYMEHTALUH C
JIPYTUMU NOPa3AEICHUSIMU, OPraHU3aIUsIMU U
MpeJCTaBUTENSIMU 3aKa3YHKOB B YCTAHOBJIEHHOM
HOpsAKE, B TOM YHUCIIE C IPUMEHEHHEM
COBPEMEHHBIX CPEJICTB JIEKTPOHHOTO
JIOKyMEHTO000pOTa, 00JaYHBIX TEXHOJIOTHH,
MaTeMaTHIeCKOTO aHaJIN3a, TMHEHHOH anreOphl,
METOJIOB ONITHMH3AIINH, TEOPHH BEPOSITHOCTEH

YMeTh Y6 cornacoBeIBaTh pa3pabOTaHHYIO
MPOSKTHO-KOHCTPYKTOPCKYIO JTOKYMEHTALIHIO C
JpYTUMHU NOApPa3ACICHUAMHU, OpraHU3aLUuAMU U
MPEJICTABUTEIIIMU 3aKa3YHKOB B YCTAHOBICHHOM




pabOoThI IPOEKTHOW KOMaH,IbI
(SIupexc. Huck, Trello, Miro,
google-mokyMeHTHI)

MOPSIIKE, B TOM YHUCIIE C IPUMCHCHHUEM
COBPEMCHHBIX CPEIICTB JICKTPOHHOTO
JIOKyMEHTO000pOTa, 00JaYHBIX TEXHOJIOTHH,
MaTeMaTHIeCKOTO aHAJIN3a, TMHCHHOH anreOphl,
METOJIOB ONITHMH3AIINH, TEOPHH BEPOSTHOCTEH

Bimanets B6: TexHo0rMER COTIIacOBaHUs
pa3paboTaHHOI MPOEKTHO-KOHCTPYKTOPCKON
JIOKYMEHTAINH C APYTHMHU TOApa3IeIICHUIMH,
OpTaHU3AIMSMHA U TIPEICTABUTEISIMA 3aKa3UHKOB B
YCTaHOBJICHHOM TOPSIKE, B TOM YHCIIE C
MIPUMEHEHNUEM COBPEMEHHBIX CPEACTB
ANIEKTPOHHOT'O TOKYMEHTO000pOTa, 00JaYHBIX
TEXHOJIOTU, MaTeMaTHUECKOTO aHaIu3a,
JIMHEHHOW anreOpbl, METOIOB ONTHMHU3AIINH,
TEOPUH BEPOATHOCTEH

4. O0beM TUCHUNINHBI

OOwmwuit 00beM UCHUIUIMHBI COCTABIISIET 3 3a4eTHRIX equHuIbl, 108 gacos.

Tabnuua 4.1
AynuTtopHbIe 3aHATHsI / KOHTaKTHast paboTa, yac. dopma
®opma Kypc/ CamocTosiTenbHas .
[MpakTHueckne JlaGopaTtopHble TIPOMEXYTOYHOH
o0yueHus ceMecTp Jlexuuun pabora, yac.
3aHATUS 3aHATHUS aTTecTaluu
OYHast 3/5 18 34 56 3a4eT

5. CTpyKTypa U coaep:KaHHe TUCHUIINHBI/ MO

5.1. CtpykTypa AUCIUTIIINHBI.
ouHasi popma odyuenus (ODPO)

Tabmuua 5.1.1

CTpyKTypa IUCIUTUTHHBI/MOTYJIS AyauTopHbie B
No TPyKIyPa et Y 3aHATHSA, Yac. CPC, e OLieHOUHbBIC
y 0 ro, Kog MIK 1
/I qac. cpencraa
OMep HaumeHnoBanue pa3nena JI. | TIp. | JIab. yac. bl
pasznena
YK-1.1 Komnoksuy
VK-1.2 M
YK-1.3 (ITpunosxxen
YK-2.1 ue 1),
1 Baeznenue 2 8 14 24 VK-2.2 Pabora nHa
YK-2.3 MIPaKTHYECK
IMIKC-3.1 | mx
IMIKC-3.3 | 3ansaTusax
VK-1.1 Komnmoksuy
VK-1.2 M
VK-1.3 (ITpumosxen
bubmnorexu Python u nuHeinas YK-2.1 ue 2),
2 30
anreGpa 6 10 14 YK-2.2 PaGora Ha
YK-2.3 TPAKTUYECK
IIKC-3.1
ux
IIKC-3.3
3aHATHSX
YK-1.1 Komnoksuy
YK-1.2 M
3 OnTumuzanust 1 MaTpUIHbIE 6 8 14 8 VK-1.3 (Ipunoxen
Ppa3noXeHus YK-2.1 ne 2)
YK-2.2 '
VK-2.3 Pabora Ha




I[MKC-3.1 | mpakTmyeck
ITIKC-3.3 ux
3aHATHAX
Vi-11 Komnnoksuy
VK-1.2 M
VK-1.3 (IIpunoxen
§ YK-2.1 ue 3),
4 4 CitygaiiHOCTB 4 8 14 26 VK-2.2 Pabora Ha
YK-2.3 | ppakruueck
IIKC-3.1
UX
[IKC-3.3
3aHATHAX
Bomnpocsr
K 3a4eTy
5 | Baue - i i i i
geT (IIpunoxe
Hue 4)
Hroro: | 18 | 34 56 | 108 - -

5.2. ConeprkaHve JUCIUTITUHBI/MOTYIISL.

5.2.1. Coneprkanue pa3ieiaoB TUCHUIUIMHBI/MOAYIIA (AUIAKTUYECKUE SIUHULIBI).
Pasnen 1. «BBenenue». Python — omuH M3 IJIaBHBIX HHCTPYMEHTOB CIEHAIUCTA B HAYKE O

naHHbIX. Lukiel, ¢yHkuuu, reHepatopsl, list comprehension. dyaknum u ux cBoicTBa. [Ipenen u
IIPOU3BOHAs. ['€OMETPUYECKUI CMBICII ITIPOU3BOHOM.

Paznen 2. «bubanorexu Python u nunelinas anredpa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenune ontumuszanmnoHHbsix 3agad B SciPy. Cuctembl JIHHEWHBIX ypaBHEHUHU.
Martpuussle onepauuu. Panr u onpenenuTens

Paznen 3. «OnTtumuzanus 1 MaTpuyHbIE Pa3ioKeHUs». YacTHbIE MPOM3BOIHBIC U TPATUCHT.
KacarenbHast miaockocTh U JinHeiHoe npubmkenue. Ontumuzanus Herjaaakux ¢yHkuuid. Merton
UMHUTALMU OTXxura. ['eHeTnueckue anroputMel M aud¢epeHuuansHas sBotonus. Hennep-Mug.
[Tpubnmxenne MaTpuiiell MEHBIIIETO paHTa.

Paznen 4. «CnyuaitHocTh». CiyyallHOCTh B TEOpUU BEPOATHOCTEM M craThcTUKe. CBOMCTBa
BEPOSTHOCTH. YcJOBHas BeposTHOCTb. OleHka pacmpeneneHus 1o  BblOopke. BaxHble

XapaKTEepUCTHUKU pacnpeneneHuid. LlenTpanbHas npenenpHas Teopema. JloBepUTENbHBIE HHTEPBAJIBI.

5.2.2. ConeprkaHue TUCIMIUIMHBI TIO BUaM YYE€OHBIX 3aHSITHI.

JleKnnoHHbBIE 3aHATHUSA
Tabmuua 5.2.1

Ne i/t Howmep paznena AucuUIIMHbI O6wewm, gac. Tema nexmun
O®dO | 300 | 03D0
1 1 2 - - Bsenenue
2 2 6 - - Bubauoreku Python u nuneiinas anreGpa
3 3 6 - - OnTUMHU3aIUs ¥ MATPHYHBIC PA3I0KCHUS
4 4 4 - - CiyuaitHOCTh
Hroro: 18 - -

IIpakTnyeckue 3aHATHS




Tabmuua 5.2.1

Nen/m | Homep pasaena qUCHUATLTHHBI ObmeM, wac. HanmeHoBaHue NPAKTHYCCKUX 3aHATHH
O®0 | 300 | 0390
1 1 8 - - Bgenenue
2 2 10 - - bubanorexu Python n nuneitnas anrebpa
3 3 8 - - OntuMu3alyst 1 MAaTPUYHbIC PA3I0KEHHS
4 4 8 - - Ciy4aitHOCTh
Hroro: 34 - -

JlaGopaTopHbie padoThI
Jlabopamophvie pabomol yuebHviM NIAHOM He NPEOYCMOMPEHbL

CamocrosiTesibHAasi paboTa CTy/1eHTa
Tabnuua 5.2.4

Ne Howmep paznena O0OBemMm, Jac. Tema Bux CPC
/i IUCUUIUIAHEI 0DO 300 | 0300
1 1 3 ~ ) Bieeniie INoaroroska
MIPAaKTHYECKUM 3aHATHAM
2 2 10 ~ ) bubmuotexu Python u nunelinas Ioaroroska x
anrebpa MIPAaKTHYECKUM 3aHATHAM
3 3 10 ) ) OnruMu3anyst 1 MaTpHUIHbBIE INoaroroska k
pasIIoKECHUS MIPAaKTHYECKUM 3aHATHAM
4 4 10 _ ) CryuaitHocTs IloaroroBka k
HPaKTHIECKUM 3aHSATUAM
5 14 93 IToaroToBka K KOJJIOKBHYMaM IMoaroroska
) i ) KOJUIOKBHUYMaM
6 1-4 - 3ager
Hroro: 56 - -

5.2.3. IlpenonaBanue IUCHUILTMHBI/MOIYISI BEAETCS C NPUMEHEHHUEM CJEIYIOIUX BHJIOB
o0pa30BaTeIbHbIX TEXHOJIOTU:

— BU3yadM3auus y4eOHOro Marepuaia B O(UCHOM TIaKeTe B JHAIOTOBOM PEKUME
(JIEKITMOHHBIC 3aHATHS);

— paboTa B MaJbIX Tpynnax (MpakTHYeCKHUe 3a/1aHMs);

—  MHIMBUAYyaIbHbIC 33/1aHus (IPAKTHYCSCKUE 3a/IaHN).

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB
Kypcosvle pabomui/npoexmot yuebHvIM nIAHOM He NPedyCMOMmMpPeHbl
7. KoHTpo/bHBbIE padoThI
Konumponvuvie pabomul yuebHvim nianom He npedycmompeHul

8. OueHka pe3yJibTaTOB OCBOCHHSI TUCIIUIIJIHHbBI/MOTYJISI
8.1. Kpurepuu oOlLEHMBAHHWS CTENEHW TOJHOTHI M KAadyecTBa OCBOCHUS KOMIIETEHIUA B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeiiTuHroBas cucreMa OIICHUBAHUSI CTETIEHU TTOJHOTHI M KAY€CTBA OCBOCHUS KOMITETEHITUI
oOyyaromuxcs ouHoU (opMbl 00yUeHHUs NpeacTaBieHa B Tabuuue 8.1.

Tabmuua 8.1




Ne i/ Buaer mepornpusiTuii B paMKax TEKYIEro KOHTPOJIS KommuectBo 6ammoB

1 Texymas arrectanus

PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-10
Komnoxsuym 0-10
HUTOT'O 3a nepByro TEKYIIyIO aTTECTAIHIO 0-20

2 TeKymIasi aTTeCTaIHs
Pabota Ha MpaKTUUECKUX 3aHATUAXK 0-20
KomnoxkBuym 0-20
WUTOI'O 3a BTopyro TEKyIIYIO aTTECTALHIO 0-40

3 TeKymIast aTTeCTaIHs
Pabora Ha IpaKTHYECKUX 3aHATHUIX 0-20
KosnokBuym 0-20
WUTOI'O 3a TpeThio TEKYILYIO aTTECTAIHIO 0-40
BCET'O 0-100

9. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecedeHne TUCIUIITHHBI/MOTYJIsI

9.1. [lepeueHb pekOMEHIyeMOM TUTEpaTyphl npeacranieH B [Ipunoxennn 2.

9.2. CoBpemenHble mpodeccHoHadbHble 0a3bl JaHHBIX M WH(GOPMALMOHHBIE CIPABOYHBIC
CUCTEMBI (nepeuuciums).

— CoOctBennast monHorekcroBas 6asa (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texanueckas Oubimoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxkuna u ®I'BOY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texaundeckas oudianoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubmumoreka @PI'BOY BIIO «YXTHHCKUII TOCYdapCTBEHHBIH
TexHuueckuii yausepcuret» http://lib.ugtu.net/books

— baza ngannbpix KoHCynbTaHT cTyneHTa «JEKTpOHHAs OMOIMOTEKa TEXHHYECKOTO BY3a»
http://www.studentlibrary.ru

—  DnextponHo-6ubmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «dnekrporHoe u3natenbctBo FOPAMTY www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DnektpoHHO-OnOIMoTeuHas cucrema BOOK.ru https://www.book.ru

— HaumonaneHas snexkTpoHHast OnbIMOTEKA

9.3. JInmeH3noHHOE U CBOOOIHO PAaCIpOCTPaHIEMOe IMPOrpaMMHOE 00ecIieYeHune, B T.4.
OTEUECTBEHHOTO MPOM3BOICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

- GIMP




10.

MartepuajbHO-TEXHH4YECKOE O0ecriedeHne QM CUMILTHHbI/ MOTYJIs1

[ToMemienust A7 TMPOBEIEHUS BCEX BUIOB PalOThHI, MPEIYCMOTPEHHBIX YUYEOHBIM IIJIAHOM,

YKOMILJICKTOBAHBbI HGOGXOI[I/IMBIM OGOpYI[OBaHI/IeM " TCXHUYCCKHMU CPCIACTBAMU 06yquI/151.

Tabmauua 10.1

O0ecneyeHHOCTH MaTepHAIbHO-TeXHUYEeCKUX ycaoBuii peaausanuu OIIOII BO

Tabmuma 10.1

Ne HanmenoBanue yueOHBIX HaumeHnoBaHMe OMEIEHUH JUIs IPOBeeHUs | Azpec (MECTOIOJIOKEHUE) TOMEILEHU
/i IIPEMETOB, KYPCOB, BCEX BUIOB y4eOHOH AeATEILHOCTH, IUTS IPOBEICHHSI BCEX BUAOB yueOHOI
JUCLIUTUTIH MIPEIYCMOTPEHHOI yueOHBIM IJIaHOM, B TOM JeATeIbHOCTH, IPEyCMOTPEHHOM
(Moxyneit), MpaKTHKH, HHBIX YHUCIIe IOMEUICHHS ISl CAMOCTOSITEIEHOM Y4eOHBIM TUIAHOM (B ClIydae pealiu3aluu
BUJIOB y4eOHOM paboThl, ¢ yKa3aHUEM IIEpeuHsl OCHOBHOTO | 0Opa3oBaTeNbHOM IporpaMMsl B CETEBOM
JIeSITEIbHOCTH, 00opynoBaHusl, y4eOHO- HATJISAHBIX TOCOOUI (hopMe IOTOTHUTENFHO YKa3bIBACTCS
MPEYyCMOTPEHHBIX Y4eOHBIM HalMEHOBAaHHUE OPraHU3aINU, C KOTOPOH
TIAHOM 00pa30BaTeNILHON 3aKJIIOYEH JI0TOBOP)
IIPOTPaMMBI
1 2 3 4
1 |Marematuka u Python nist  |JIeKUMOHHBIE 3aHSATHS:
aHAJIN3a JaHHBIX VYueOHast ay TUTOpUS IS IPOBEACHUS 625001, Triomenckas o00macTh, T.
3aHATHH JIEKIMOHHOTO THUIA; TPYNIOBEIX U | Tromenn, yia. JlyHadapckoro, 1.2,

WHIUBHUIYaJIbHBIX KOHCYJIBTALHNH; TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTalnH.
OCHaILIEHHOCTD:

VYueOHass MeOelb: CTOJBI, CTYIbsI. MOHOOIOK
- 1 wt., mpoekTop - 1 WT., IPOEKLMOHHBIN
9KpaH - | WT., aKycTHYeCKasi cucTeMa
(xonoHkw) - 4 wrt., MUKpO(OH - 1 mWT.,
JIOKyMEHT-Kamepa - | IIT., TelIeBUu30p - 2
IIT.

Kopm.l, (ayouropus ompenensercs B
COOTBETCTBHUH C PACHHCAHUEM )

JlabopatopHble 3aHITHSL:

VYueOHast ay JUTOpHs JJIsl IPOBEICHUS
3aHATHI CEMHHAPCKOTo TUIa (J1TabopaTtopHbIe
3aHSATHS); TPYIIIOBBIX U WHIMBHUIYaIbHBIX
KOHCYJNBTAINH; TEKYIIET0 KOHTPOIS 1
MIPOMEXXYTOYHOH aTTECTAINH,
OCHaILIEHHOCTD:

YueOHast MeOeb: CTOJBI, CTYIIbSL.
MoHo0010KH, TpoeKTop - 1 mT.,
aKycTH4ecKas cuctemMa (KOJIOHKH) - 2 mT.,
HPOEKITMOHHBIHN 9KpaH - 1 mT.

625001, Triomenckas o0macTh, T.
Triomenb, yn. Jlynawapckoro, 1.2,
kopn.l, (ayauropus ompejensercs B
COOTBETCTBHUH C PACIIHCAHUEM)

11. Metoanueckue ykazanusi no opranuzanuu CPC
11.1. Meroguueckue yka3aHus O MOJATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

[TpakTyeckue 3aHATUS CIIOCOOCTBYIOT YINIyOJNEHHOMY H3YYEHHUIO TUCHMIUIMHBI U CIIY)KaT
OCHOBHOH (hOpMOI MO/ABEEHUS HMTOIOB CAMOCTOSTEIbHOW paboThl cTyaeHToB. OCHOBHas IIelb
MPAKTUYECKUX 3aHATUHN 3aKIII0YAeTCsl HE TOJIBKO YIIyOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHMS, HO U
c(OopMHUPOBATH MPAKTUUECKHE KOMITETEHIIH, HEOOXOIMMBbIE OYyIIIUM CHELHATUCTaM.

Ha npakTudeckux 3aHATHSAX NMPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXKIECHHU KOHKPETHBIX
CUTYaluH, CHOCOOHOCTh Ha OCHOBE MOJIyYEHHBIX 3HAHUN HaXOIuTh Hanbosee 3 (PeKTUBHBIE pelIeHUs
MIOCTaBJIEHHBIX TMPOOJIEM, YMETh HAXOJAWUTh IOJIE3HBIM JOMOJHHUTEIbHBI MaTepuas MO TeMaTUKe
3aHaTUH. OOyJaomuMes peKOMEHIyeTCsl CIeAyIolas cxeMa MOJArOTOBKU K 3aHSTHIO:

1. IlpopaboTaTh KOHCIEKT JICKIIHIA,

2. VI3y4nTh peKOMEH/IOBAaHHYIO JINTEPATYPY;
3. Ilpu 3aTpynHeHHUIX CHOPMYIHPOBATH BOIIPOCH! K MPEIOIaBATEIIO

4. Tlocne BBIMOIHEHUS MPAKTUYECKOW pabOThl OPOPMHUT OTUET U MOJATOTOBUTHCS K 3aILIUTE.
11.2. MeToauueckue yKazaHusi 10 OpraHu3aluy CaMOCTOSTEIbHONU PaOOTHI.

CamocrosaTenbHass paboTa sBISETCS OJHOW U3 BaXHEHMMX (opM H3Y4YeHHs JI00OM
aucuUIuIHBL. OHa TO3BOJISIET CUCTEMATU3MPOBaTh M YIIIYyOUTh TEOPETUUYECKHE 3HAHUS, 3aKPENHTh



YMEHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTUIO YMEHUH MOJIb30BaThCSl HAYYHOU U y4eOHO-METOJMUECKOM
nuteparypoil. [lo3HaBarenbHas NEATETLHOCTh B IPOIECCE CAMOCTOATENBHON paboThl TpedyeT oT
MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH M CAaMOOPTaHU30BAHHOCTH.

B yueGHOM mporecce BBIIENAIOT J1Ba BUIA CaMOCTOSTENIBHON pabOTHI: ayauTOpHas u
BHEAyIUTOPHAS.

AymuTOopHas caMocCTosiTeNbHasi padoTa Mo JUCHUIUIMHE BBIIOJIHICTCS HAa YYEOHBIX 3aHATHIX
IIOJl HENIOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATENS H 110 €T0 3aIaHHUIO.

BueaynutopHass camocTosiTenbHas paboTa CTYACHTOB MPEACTAaBIsET €000 JOrmyeckoe
IPOAOIDKEHUE ayIUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHUM Ha BBIIOJHEHHE JTOH  PabOTHI
perIaMeHTHPYIOTCA padouuM Y4eOHBIM IIJIaHOM. Pekum paboThl BBIOMpaeT cam OOydYaroIIMiics B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocrostenbHas paboTa MOXKET OCYIIECTBIATHCS HMHIMBUAYAJbHO WIM IpyINIaMH
MarucTpaHTOB B 3aBHCHMOCTH OT LIEJNH, 00beMa, KOHKPETHOH TEMaTHKH CaMOCTOSATEIbHOW PabOTHI,
YPOBHSI CJI0KHOCTH, YPOBHS YMEHUI 00y4aroLuxcs.

CamocrosTenpHas paboTa BKIIOYaeT B ceOs pabOTy ¢ KOHCIIEKTOM JIEKIHHA, HW3y4eHUE U
KOHCIIEKTHPOBAaHUE PEKOMEHYEeMOH JIUTepaTyphl, MOArOTOBKA MYJIbTUMEINA-COOOIIEHUI/ 10K 0B,
MOJrOTOBKAa pedepara, TECTUPOBaHME, pEIICHHE 3a1a4 W YIOPXHEHUH MO o0pasiy, peuieHue
BapUaTUBHBIX 3aJlay, BBINOJIHEHUE YepTexel, cxeMm, pacueToB (rpaduyeckux paboT), peleHue
CHUTYallMOHHBIX (MPO(ECCHOHATBHBIX) 3a/a4, MOATOTOBKA K JICJOBBIM HIpaM, MPOEKTHPOBAHUE W
MOJICJIMPOBAaHUE pa3HBIX BUAOB M  KOMIIOHEHTOB NPO(ECCHOHANBHOM [EATENbHOCTH, HAYy4HO-
HCCIIEI0BATENbCKYIO paboTy U JIp.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON CaMOCTOSATENBHOW pabOThl MarucCTpaHTOB MOKET
OCYILECTBIATHCS B IIpeleiax BpPEMEHH, OTBEJCHHOIO Ha o00s3aTelbHble Yy4eOHBbIE 3aHATHS IO
JUCLUIUIMHE U BHEAYAUTOPHYIO CAaMOCTOSITENIbHYIO pabOTy MarucCTpaHTOB MO JUCLUIUIMHE, MOXET
[IPOXOJUTh B MUCbMEHHOM, YCTHOW MJIM CMELIaHHOU (opMe.



[Tpunoxxenue 1

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

JuctuiuinHa: Matemaruka u Python as ananusa maHHbIX

Hanpasnenue noaroroBku: 12.03.04 buoTeXxHUYECKUE CUCTEMbI U TEXHOJIOTHH

Hamnpasnennocts/mpodiib: bBuorexHuueckrne u MeIMIIMHCKHUE allapaThl U CUCTEMbI

Kon
KOMITETEHIIUN

Kon n HaumeHOBaHUE
MHIUKATOpa
JOCTHKEHUSI
kommeTermmn (MJ1K)

Kon 1 HanmeHoBaHue
pe3ynbpTaTa 00y4eHHUs 110
JHCLIUIIIHHE

Kpurepuu olieHuBaHus pe3yIbTaTOB 00yUYESHUS

1-2

3

YK-1. Criocoben
OCYIIECTBIISTH
TIOHCK,
KPUTUYECKHIM
aHaJIU3 U CUHTE3
uHdopmanuu,
NPUMEHSTh
CUCTEMHBIN
MOJXO JJIs
peuieHust
MIOCTaBJIEHHBIX
3a1a4

VK-1.1.
OcyniecTBisieT BEIOOD
AKTyaIbHBIX
POCCHUHCKHX U
3apyOCIKHBIX
MCTOYHHKOB, a TaK e
TOUCK, cOOp U
00paboTky
uHdopmanuu,
HEOoOX0AUMOH st
pelIeHus
HOCTaBJICHHOMH 3a/1auu

3Hatb: 31 akTyaibHbIE
WCTOYHHUKY WH(POPMAIIH
0 COBPEMEHHBIX
6ubmmorekax Python ms
aHaM3a JaHHbBIX

He 3Haet akTyansHbIe
HCTOYHHMKH HHPOPMAIMH
0 COBPEMEHHBIX
o6ubmorekax Python ms
aHAJIU3a JaHHBIX

3HaeT Ha HU3KOM YPOBHE
aKTyalbHbIe HCTOYHUKA
nHPOPMALIUHU O
COBPEMEHHBIX
6ubnunotekax Python mms
aHaM3a JaHHBIX

3HaeT Ha CpelHEM
YPOBHE aKTyallbHbIC
HUCTOYHUKH
nHPOPMALIUHU O
COBPEMEHHBIX
6ubnunotekax Python
JUIs] aHAJTU3a JIAHHBIX

3HaeT B COBEPLICHCTBE
aKTyalbHbIC HCTOYHUKA
nHpOpPMALIUHU O
COBPEMEHHBIX
6ubnunorekax Python
JUISL aHaITU3a JJaHHBIX

Ymers: Y1 ocymecTBasTh
TIOUCK, cOOp U
TMOATOTOBKY JaHHBIX JJId
aHaM3a

He ymeer ocymiecTBisaTh
MOUCK, cOOp U
TMOATOTOBKY JaHHBIX JJIsd
aHanmm3a

YMeeT Ha HU3KOM
YPOBHE OCYILECTBIIATH
TIOUCK, cOOp U
MOJTOTOBKY JAHHBIX JIJISI
aHaJIM3a

YMeer Ha cpeHEM
YPOBHE OCYILECTBIIATH
TIOUCK, cOOp U
[IOATOTOBKY JAHHBIX IS
aHaIM3a

YMeeT B COBEpILIEHCTBE
OCYILIECTBIIATH MOKCK,
cOOp U TOATOTOBKY
JaHHBIX AJIs1 aHaJIu3a

Bnaners: B1 HaBeikamMu
MOJITOTOBKU M 00pabOTKH
JTAHHBIX CPEICTBAMH
Python

He Bianmeer HaBBIKAaMH
MTOJTOTOBKH U
00pabOTKA JaHHBIX
cpeacrBamu Python

Bnageer Ha HU3KOM
YPOBHE HABBIKAMHU
MTOJATOTOBKH U
00pabOTKN TaHHBIX
cpeactBamu Python

Bnaneer Ha cpeaHemM
YPOBHE HABBIKAMHU
MTOJTOTOBKH U
00pabOTKN TaHHBIX
cpeactBamu Python

Bnaneer B
COBEPIIEHCTBE
HaBBIKAMH TTOJINOTOBKH
¥ 00pabOTKH TaHHBIX
cpeactBamu Python

VK-1.2.
CucremMaTusupyer u
KPUTHYECKH
aHaIM3UPYyET
HHOPMAILHIO,
MOJIYYSHHYIO U3
Pa3HbIX HCTOYHHKOB,
B COOTBETCTBHU C
TpeOOBaHUSIMH U

3HaTh 32: MEXaHU3MBI 1
METOMKH
CUCTeMAaTH3aIliH, aHAIH3a
W cUHTe3a nHpOpMalnH, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIIOBUSIMU 33]1a4H

He 3HaeT MmexaHU3MEI 1
METOTUKH
cHCTeMaTH3alHH,
aHaliM3a ¥ CUHTE3a
nHpOpMaINH, B
COOTBETCTBHH C
TpeOOBaHUSAMU U
YCIIOBUSIMH 3a/1a41

3HaeT Ha HU3KOM YPOBHE
MEXaHU3MBI H METOIHUKH
CHCTeMaTH3alnH,
aHaJM3a U CUHTE3a
nHpOpMaNnH, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIIOBHSIMU 3a/1a4H

3HaeT Ha cpeiHeM
YPOBHE MEXaHHU3MBI U
METOIUKH
cHCTeMaTH3al|H,
aHAJIN3a ¥ CUHTE3a
nHpOpMaNnH, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIOBUSIMH 3aJ1a4i

3HaeT B COBEPILICHCTBE
MEXaHU3MBI 1
METOTUKH
CHCTeMaTH3alHH,
aHAJIN3a ¥ CHHTEe3a
uHpOpMAaIUy, B
COOTBETCTBHH C
TpeOOBaHUIMU H
YCIOBUSIMH 3aJ1a4




Kon
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI
kommeTermn (1K)
YCIIOBUSIMU 3a/1a41

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYESHUS

pesynbrata o0ydeHus mo | 1-2 3 4 5

JCIUIITHHE

Ywmers YV2: He ymeer YMeer Ha HU3KOM VYMeer Ha cpenHeM YMeeT B COBEpILIEHCTBE
CHCTeMaTH3UPOBATh U CHCTEeMaTH3UPOBATh U ypOBHE ypOBHE CHCTeMaTH3UPOBATh U
KPUTHYECKH KPUTHYECKH CHCTEeMaTH3UPOBATh U CHCTEeMAaTH3UPOBATh U KPHUTHYECKH
aHaIM3UPOBATh aHaJIM3UPOBAThH KPUTHYECKH KPUTHYECKH aHaJIM3UPOBAThH
HHPOPMAIHIO, HHPOPMALHIO, aHATM3UPOBATH aHATM3UPOBATH “HpOPMAIIHIO,
HEOOXOTUMYIO JIJISt HEOOXOTUMYIO ISt UHpOPMAIIHUIO, UHpOPMAIIHUIO, HEOOXOTUMYIO ISt
peIlIeHHS MOCTaBICHHON pEIlICHHS MTOCTABICHHONH | HEOOXOIMMYIO JIJIst HEOOXOIUMYIO IS pelieHus

3aJa4u

3aJauu

peuicHuA MOCTaBJICHHOMN
3aJja4yu

peuicHus MOCTaBJICHHOMN
3aa4yu

MOCTaBJICHHOMN 3aJadyu

Brnaners B2: metonukoit
CHCTeMaTH3aliH, aHATU3a
HHQOPMAITIH B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIOBUSIMH 3a/1a9i

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

Buageer Ha HU3KOM
YpPOBHE METOJUKOMN
CHCTEMaTH3aINH,
aHanu3a HHOOPMAIIIH 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. Ucnoas3yet
METOAMKH
CHCTEMHOT'0 I10JIX0/1a
MIPY peIIeHUH
MOCTaBJIEHHBIX 3a]a4

3HaTh 33: METOAUKHA
HCIIOJBb30BaHUs
CHUCTEMHOT0 MOJIX0/a TIPU
peLIeHNHN OCTaBICHHOMN
3aJa4u

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 COBEPILICHCTBE
METOINKHA
HCITOJIb30BaHUS
CHCTEMHOIO IIOAX0/1a
MIpY pELIEHUHU
MOCTaBJICHHOM 3aJ1a4u

VYmMmets V3.
paccmaTpuBaTh
BO3MOYKHFIE BAPHAHTHI
peleHns 3a1a4H,
OLIEHMBAs UX
JIOCTOMHCTBA U
HEJIOCTATKU,
HCITOJIB30BaTh OCHOBHEIE
l'IpI/IHLII/Il'[I)I CHUCTCMHOT O
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,
KCIIO0JIB30BaTh OCHOBHBIE
HpI/IHL[I/Il'lBI CUCTEMHOT'O
MO/IX0/1a TIPH 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 3aaun

Bimaners B3: meToaukoii
CUCTEMHOTO IOJIXOIBI
MU PEILICHUU
MOCTEJICHHOH 3a/1a4u

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




Kon
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI
kommeTermyn (1K)
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VK-2. Cniocoben
OTIpeNeNATh KPyT
3a/1ad B paMKax
IMOCTaBJICHHOM
IeNTN U BEIOMpaTh
ONTHMAaJIbHBIE
CITOCOOBI UX
pelieHus, uCXoas
W3 IEUCTBYIOIIMNX
MIPABOBBIX HOPM,
HAMEIOIIMXCS
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 sTamst
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
aHaJIu3a 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 JAaHHBIX
cpeactBamu Python

Bnangeer B
COBEpILICHCTBE
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
COBPEMEHHbBIE
OHMOJIMOTEKN Y METOIBI
Python mis ananisa
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 OMOINOTEK 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
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3HaTh 36: BUIBI
JULEH3UPOBaHUS
KOMIIBIOTEPHBIX
MIPOrpaMMm U
HaKJIaIbIBACMBIX
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 BUBI
JMLCH3UPOBAHNUS
KOMITBIOTEPHBIX
MporpamMmm 1
HaKJIa/IbIBaEMbIX
JHMLECH3UAMHU
OrpaHUYEHHUH

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

Ymers Y6: opopmisiTh
IIPOrPaMMHBIN KOJ B
COOTBETCTBUH C

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

TpeOOBaHUSIMH, TpeOOBaHUSAMH, COOTBETCTBHUH C COOTBETCTBHUH C COOTBETCTBHUH C
TPUHSATHIMU TS TPUHSATHIMH TS TpeOOBaHUAMH, TpeOOBaHUAMH, TpeOOBaHUAMH,
COOTBETCTBYIOIIETO SI3BIKA | COOTBETCTBYIOIIETO TIPUHATHIMU IS TIPUHATHIMH IS TIPUHATHIMU TS
TIPOTPaMMHUPOBAHHS SI3BIKA COOTBETCTBYIOIICTO COOTBETCTBYIOIICTO COOTBETCTBYIOIICTO
TIPOTPaMMHUPOBAHHS SI3BIKA SI3BIKA SI3BIKA
MIPOrPaMMHPOBAHU MIPOrPaMMHPOBAHU TIPOTpaMMHPOBAHUS
Bnanets B6: He Bimageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
CMOCOOHOCTHIO CIOCOOHOCTHIO YPOBHE CIIOCOOHOCTHIO YPOBHE CIIOCOOHOCTHIO COBEPIIEHCTBE
OTIPEJIeINIATh LENH U OTIPEJIEINIATh LENH U OTIPEIeNSATh LU U OTIPEIeINISATh LENU U CMOCOOHOCTBIO
3a/1a4¥ MpU 3a/1a4¥ MpU 3a/1a4¥ pU 3a/1a4M pU OTIPEJIeNATh LENH U
MPOrPaMMHOM pelIeHUH MPOrPaMMHOM pPEUIeHHH | MPOTPaMMHOM PEUIeHHH | MPOTPaMMHOM pEIIeHU: | 3ajaud Ipu
IIPOEKTHOMI IIPOEKTHOM IIPOEKTHOMI IIPOEKTHOMI MIPOrpaMMHOM
npodeccnoHambHOMI npodeccnoHanbHOMI npoQeCcCHOHATBHOM npoQeCcCHOHATBHOM peleHny MPOeKTHOM
3aJaqd C yI4ETOM 3aJa9H C y4ETOM 3a[1aui C YIETOM 3a[1a4i C YIETOM po¢ecCHOHaTBHON
PECYPCHBIX: BpEMEHHBIX, | PECYPCHBIX: BDEMEHHBIX, | PECYPCHBIX: BpEMCHHBIX, | PECYpPCHBIX: BPEMEHHBIX, | 33Ja49H C yI4ETOM
(hMHAHCOBBIX — (hMHAHCOBBIX — (hUHAHCOBBIX — (hUHAHCOBBIX — PECYPCHBIX:
OTpaHUYCHUH B OTpaHUYCHUH B OTpaHUYCHUI B OTpaHUYCHUI B BPEMCHHBIX,
COOTBETCTBHUH C COOTBETCTBHUH C COOTBETCTBHUH C COOTBETCTBHUH C (hMHAHCOBBIX —

HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTalueu

HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTaluen

HOPMAaTUBHO-IIPaBOBOH
JIOKyMEeHTaluen

HOPMAaTUBHO-IIPaBOBOU
JIOKyMEeHTaluen

OrpaHUYeHUl B
COOTBETCTBUHU C
HOPMAaTUBHO-IIPaBOBOH
JIOKyMEHTaluen




Kon Kon v Haumenosanue | Kox u HammeHOBaHUE Kpurepuu oneHMBaHUS pe3yIbTaTOB O0YUYCHUS
KOMIICTCHIIHU WHIUKaTOpa pesynbrata o0ydeHus mo | 1-2 3 4 5

JTOCTIDKEHUS JCTIATUTAHE

kommeTermyn (1K)
[IKC-3. IIKC-3.1. 3HaTh 36: IpHEMBI He 3naer 3HaeT HAa HU3KOM ypoBHE | 3HAeT Ha CpeaHEM 3HaeT B COBEPILICHCTBE
CriocoOHOCTB K PaspabatsiBaeT pa3paboTku MaTeMaTHIECKHe MaTeMaTHIeCKue YpOBHE MaTeMaTHIeCKre
aHaIH3Yy, (yHKITMOHATBHBIC U (hyHKIMOHATBHBIX U METOIBI 1 OMOIHOTEKHN METOIBI ¥ OMOINOTEKH MaTeMaTHYECKHAE METOIBI M OMOINOTEKH
pacuery, CTPYKTYPHBIE CXEMBI CTPYKTYPHBIX CXeM Python, ucronb3yemsie Python, ucrosnb3yembre METOJIBI i OMOJTMOTEKH Python, ncronb3yemsie
MPOEKTHPOBAHUIO | METUIIMHCKUX MEIHITUHCKIX M3ICIHA M | TIpH pa3paboTke pu pa3padboTke Python, ucrione3yemsie | mpu paspaboTke
u U3JICTUH 1 OMOTEXHUYCCKUX CHCTEM, | ()YHKIIMOHAJBHBIX U (YHKIIMOHATIBHBIX U pu pa3padboTke (hYHKIIMOHATIBHBIX U
KOHCTPYUPOBAHH | OMOTEXHUYECKHUX onpenenseT GU3NICCKUe CTPYKTYPHBIX CXEM CTPYKTYPHBIX CXEM (YHKIIMOHATIBHBIX U CTPYKTYPHBIX CXEM
10 B CHUCTEM, OTIpE/ICIsICT MPUHITUIEI CHCTBUSA MEIUIUHCKUX M3ICIUNA U | MEUIMHCKUX U3ACITHA U | CTPYKTYPHBIX CXEM MEIUIUHCKHUX W3ICTHN
COOTBETCTBHH C ¢busnyeckne YCTPOWCTB B OMOTEXHMUYCCKUX CHCTEM | OMOTEXHUYECKUX CUCTEM | METUIIMHCKUX U3JCIUI | ¥ OMOTEXHHUYCCKUX
TEXHUYECKUM MPUHITAIG ICHCTBUAS | COOTBETCTBHH C U OMOTEXHUYCCKUX CHCTEM
3aIaHIeM YCTPOHCTB B TEXHUYCCKUMHU cHuCcTeM
TUTIOBBIX CHCTEM, | COOTBETCTBHH C TpeOOBaHUSIMH C
puOOPOB, TEXHUICCKAMHU HCIIOJIE30BAaHUEM SI3bIKa
JleTaliell ¥ y3JIOB | TpeOOBAHMSMH C Python
MEIAITTHCKIX HCIIOJIE30BaHUEM Ywmers V6. He ymeer npuMeHsITh YMmeet Ha HU3KOM YmMeer Ha cpenHeM YMeeT B COBEPIIICHCTBE
176691 (41171787 TEOPETUIECKUX Pa3pabarsiBaTh MaTeMaTHYeCKHe YpOBHE IPUMEHSTH YpOBHE IPUMEHSTH TIPUMEHSTh
OMOTEXHHYECKUX MCTOJOB U (i)yHKuI/IOHaJILHLIe )i METO/IBI U OMOJIMOTEKN MaTeMaTHYECKUE MaTEMaTHYECKUE MaTeMaTUYECKUE
CHCTEM Ha MIPOTPaMMHBIX CTPYKTYPHBIC CXEMBI Python mnst paspaGoTku METOMBI ¥ OUOIHOTEKH METOJIbl U OMOIHOTEKN METOJIbl U OMOIHOTEKN
CXEMOTEXHHYECK | CPEeiCTB MEIULIMHCKHUX U3AeIuid 1 | QyHKIMOHAJIBHBIX U Python mns paspaboTtku Python mns paspa6otku | Python mms paspabortku
OM H MIPOEKTHUPOBAHUS, OMOTEXHMYECKUX CHCTEM, | CTPYKTYPHBIX CXEM (YHKIIMOHATIBHBIX U (YHKIIMOHATIBHBIX U (hYHKIIMOHATIBHBIX U
3JIEMEHTHOM KOHCTPYHUPOBAHUS U omnpezenseT Gpuznueckue MEIUIIUHCKUX M3ACIHNA U | CTPYKTYPHBIX CXEM CTPYKTYPHBIX CXEM CTPYKTYPHBIX CXEM
YPOBHSIX, B TOM POOOTH3NPOBAHHBIX MPUHITAIGI 1SHCTBUS OMOTEXHMUYCCKUX CHCTEM | MEIUIMHCKUX U3ICITUM U | MEIUIIMHCKUX U3JCTUN | MEIUIIMHCKUX U3CITUI

HHUCJIC C
HCIIOJIb30BaAHUEM
CUCTEM
aBTOMATU3HUPOBA
HHOIr'o
MMPOCKTUPOBAHUSA

nporeccos.Cozaaer
BUPTYaJIbHBIC MAKETHI
MEIUIMHCKHAX
U3JEeIUN U
OMOTEXHUYECKHUX
CUCTEM, IPUMEHSISI

YCTPOUCTB B
COOTBETCTBHH C
TEXHUYECKUMH
TpeOOBaHUSIMH C
UCIIOJIb30BAHUEM SI3bIKA
Python

OHMOTEXHUUECKUX CUCTEM

1 OMOTEXHHUYECKUX
CHCTEM

1 OMOTEXHUYECKUX
CHCTEM




Kon
KOMIIETCHIINH

"
KOHCTPYHPOBaHH
iU
POOOTH3NPOBAHH
BIX
npoueccos.Co3na
€T BUPTYaJIbHbIC
MaKeThl
MCEIUITUMHCKHUX
U3JeIui U
OMOTEeXHIYECKNX
CHCTEM,
HPUMEHSS
HpOTpaMMHBIE
HPOIYKTHI.

KOZI 1 HAMMCHOBAHUC

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYESHUS

UHUKaTOpa pe3ynbrara oOydenusi mo | 1-2 3 4 5

JIOCTHKEHUS JUCLUTUINHE

kommeTermn (1K)

MIpOorpaMMHBbIE Bnagers B6: mpuemamu He BimageeT HaBBEIKaMu Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnaneer B

MPOAYKTHI. pa3paboTku pUEMaMH Pa3paboTKH YPOBHE HaBBIKAMHU YPOBHE HaBBIKAMU COBEpILEHCTBE
(hyHKIMOHATBHBIX U (hYHKIMOHATBHBIX U pa3paboTku pa3paboTKu HABBIKAMH pa3pabOTKH
CTPYKTYPHBIX CXEM CTPYKTYPHBIX CXEM (YHKIIMOHANBHBIX U (YHKIIMOHANBHBIX U (YHKIIMOHATBHBIX U
MEIMIUHCKUX U3AEIHNA 1 | MEAUIUHCKHUX M3JIENUNA U | CTPYKTYPHBIX CXEM CTPYKTYPHBIX CXEM CTPYKTYPHBIX CXEM
OMOTEXHMYECKHX CHCTEM, | OMOTEXHHYECKHX MEIMLUHCKUX U3AEIUH U | MEJULIMHCKUX U3AEIHH MEAUIUHCKUX U3eIUi
omnpezenser Gpuznueckue CHCTEM, He OIpeJensieT OMOTEeXHUYECKUX 1 OMOTEXHUYECKUX 1 OMOTEXHUYECKUX
MPUHIUNEI JeHcTBUS (usMyecKre IPUHIIHITBI CHCTEM, HE OIpeAenseT CHCTEM, He OIpEJeNsieT | CUCTEM, HE OIpeaesieT
YCTPOHCTB B JieficTBUA YCTPOICTB B (du3nYecKre MPUHIIMIIBI ¢dusnyecKkre NPUHIMIBL | (U3NYECKUE NPUHIIUIIEI
COOTBETCTBUH C COOTBETCTBHH C JICHCTBUS YCTPOMCTB B JIEHCTBUS YCTPOUCTB B JIEHCTBUS YCTPOICTB B
TEXHUYECKUMU TEXHUYECKHMU COOTBETCTBUH C COOTBETCTBUH C COOTBETCTBUH C
TpeOOBaHUSIMH C TpeOOBaHUAMH C TEXHUYECKUMU TEXHUYECKUMU TEXHUYECKUMU
UCTIONB30BaHUEM SI3bIKA WCTIONIb30BAaHHEM S3bIKa | TPEOOBAHUAMHU C TpeOOBaHUSIMH C TpeOOBaHUSIMH C
Python Python HCIONb30BAaHUEM fA3bIKA | MCHOIB30BAHUEM f3bIKA | MCIOIb30BAHUEM SI3BIKA

Python Python Python

IIKC-3.3. 3Hatb 36: adropuT™M He 3naet anroputm 3HaeT Ha HU3KOM YpOBHE | 3HAeT Ha CPEAHEM 3HaeT B COBEPLICHCTBE

CornacoBsIBaeT COTJIACOBaHUS COTJIACOBAaHUS aIITOPUTM COTTIACOBAHMS | YPOBHE aITOPUTM

pa3paboTaHHYIO pa3paboTaHHOU pa3paboTaHHOM pa3paboTaHHOI MaTeMaTHYECKHUe COTJIACOBaHUS

MPOEKTHO- MPOEKTHO- MIPOEKTHO- HPOEKTHO- ITOPUTM COTJIACOBaHMS | pa3paboTaHHOU

KOHCTPYKTOP-CKYIO KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM pa3paboTaHHOI MPOEKTHO-

JIOKYMEHTAIHIO C JIOKYMEHTAINH C APYTUMH | JTOKYMEHTAIHH C JIOKYMEHTAIIH C HPOEKTHO- KOHCTPYKTOPCKOM

JIpYTUMHU MOpa3IeICHISIMH, JIPYTUMHU JIpYTUMHI KOHCTPYKTOPCKOM JOKYMEHTAIIH C

MOpa3IeICHISIMH, OpraHu3aIsIMU U MOIpa3IeICHISIMH, HoJpa3eIeHUSIMU, JOKYMEHTAIIH C JpYTUMHI

OpraHu3alysIMU U HpPEeJCTaBUTEIAMHI OpraHu3alMsIMU U OpraHu3alUsIMU U JpyruMu MOIPa3IeICHUSIMH,

HpPEeJCTaBUTEIAMHI 3aKa34UKOB B MpPeJCTaBUTENIMHI MIPEICTaBUTEISIMU MOJIPa3IeICHUSIMH, OpraHu3alysIMU U

3aKa34UKOB B YCTaHOBJIEHHOM IOPSAKE, | 3aKa34MKOB B 3aKa34UKOB B OpraHu3alUsIMU U MIPEICTaBUTEISIMU

YCTaHOBJIEHHOM B TOM YHCIIE C YCTaHOBJICHHOM TOPSIAKE | YCTAHOBJIECHHOM MOPAJIKE | MPEACTaBUTEISIMU 3aKa34UKOB B

HOpsiIKE, B TOM YHCIIE | IPUMEHEHUEM C IPUMEHEHHEM C MPUMEHEHHEM 3aKa34uKOB B YCTaHOBIIEHHOM

C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB 00JTaYHBIX TEXHOJIOTHH, 00JTaYHBIX TEXHOJIOTHH, YCTaHOBJICHHOM MOpsiZIKE

COBPEMEHHBIX AJIEKTPOHHOT O MaTEeMaTHYECKOTO MaTEeMaTHYECKOTr0 HOpsIZIKE C IPIMEHEHUEM

CpelICTB JIOKyMEHTO000pOTa, aHanu3a, TUHEeHHOH aHaju3a, JUHEHHOMU C IPUMEHEHUEM 00JIaYHBIX TEXHOIOTHH,

3JI€KTPOHHOIO 00JIaYHBIX TEXHOIOTHH, anreOpbl, METO/IOB anreOpbl, METOJIOB 00JIaYHBIX TEXHOJIOTHHA, | MaTeMaTHYECKOTO

JIOKYMEHT0000pOTa, MaTeMaTHIECKOTO ONTUMU3AINHN, TEOPUI ONITUMH3AIINHN, TEOPUH MaTeMaTHIeCKOTO aHau3a, THHEHHON

00TaqHBIX aHaJIu3a, TMHEHHON BEPOSITHOCTEN BEPOSITHOCTEM aHaJIU3a, TMHEHHON anreOpbl, METOZOB

TEXHOJIOTHI areOpsl, METO/I0B areOpbl, METO/I0B ONTUMU3ALNU, TEOPUHI

COBMECTHOI paboThI
MPOEKTHOM KOMaH/IbI

ONTHMU3AINH, TEOPUH
BEPOSATHOCTEH

ONTUMHU3ALMHU, TEOPUHI
BEPOSITHOCTEH

BEpOSITHOCTEH




Kon
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI
kommeTermn (1K)
(STanexc. Jluck,
Trello, Miro, google-
JIOKYMEHTBI)

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYESHUS

pesynbrata o0ydeHus mo | 1-2 3 4 5

JHCIUIIIHHE

Ymets Y6 cormacoBeiBath | He ymeer YMeer Ha HU3KOM VYMeer Ha cpenHeM YMeeT B COBEpILIEHCTBE
pa3paboTaHHYIO COTJIaCOBBIBATD YPOBHE COTJIACOBHIBATH YPOBHE COTTIACOBBIBATH | COTJIACOBBIBATH
TIPOEKTHO- pa3paboTaHHYIO pa3paboTaHHYIO pa3paboTaHHYIO pa3paboTaHHYIO
KOHCTPYKTOPCKYIO HPOCKTHO- MPOEKTHO- MPOEKTHO- MPOEKTHO-
JOKYMEHTALHIO C KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO
JpYTUMHU JIOKYMEHTAIHIO C JOKYMEHTAIIHIO C JOKYMEHTAIIHIO C JOKYMEHTAIIHIO C
MOApa3/IeICHUSIMH, JpYTUMHU JIPYTUMHA JIPYTUMHA JIpYTUMHA
OpraHM3alsAMU U MOJpa3/ieICHUSIMHY, T0/Ipa3AeICHUSIMHY, M0/Ipa3AeICHUSIMHY, HOApa3ieICHUSIMH,
MpeACTaBUTECIIAIMU OpraHu3anusiMm 1 Oopranmu3anusiMu 1 OopraHmu3anusiMu 1 OpraHmu3anusiMm 1
3aKa34HuKOB B MpeACTaBUTEIISIMU MpeaACTAaBUTCIIIMUA MpeaACTAaBUTCIIIMUA MpeaACTaAaBUTECIIIMU
YCTaHOBJICHHOM MOPSAKE, | 3aKa3YHKOB B 3aKa34UKOB B 3aKa34UKOB B 3aKa34HKOB B

B TOM YHCIIE C YCTaHOBICHHOM YCTaHOBJIICHHOM YCTaHOBJICHHOM YCTaHOBJICHHOM
NpUMEHECHUEM HOPs/IKE, B TOM YHCJIE C | MOPSAKE, B TOM YHCIE ¢ | MOPSAAKE, B TOM YHCIE ¢ | MOPSAAKE, B TOM YHCIIE C
COBPEMECHHBIX CPEACTB HNpUMEHECHUEM NpUMEHEHHEM NpUMEHEHHEM NPUMEHEHHEM
JJIEKTPOHHOTO COBPEMEHHBIX CPEICTB COBPEMCHHBIX CPEICTB COBPEMCHHBIX CPE/ICTB COBPEMCHHBIX CPEACTB
JOKYMEHTO000pOTa, JNIEKTPOHHOTO 3JIEKTPOHHOTO 3JIEKTPOHHOTO 3JIEKTPOHHOTO
00JIauHBIX TEXHOJIOTHH, JIOKyMEHT0000poTa, JOKyMEHT0000pOTa, JOKyMEHT0000pOTa, JIOKyMEHT0000pOTa,
MaTEeMaTU4ECKOro 00JIaYHBIX TEXHOJIOTHH, 00JIaYHBIX TEXHOJIOTHIHA, 00JIaYHBIX TEXHOJIOTHIHA, 00JIaYHBIX TEXHOJIOTHIA,
aHaJM3a, JIMHEHHOM MaTeMaTH4eCKOro MaTeMaTHYeCcKOTo MaTeMaTH4eCcKOTo MaTeMaTHYeCcKOTo

anreOpbI, METOJIOB
ONTUMM3AIINH, TEOPUH
BEpPOSATHOCTEHN

aHajau3a, JMHEHHOMN
anreOpbI, METOJIOB
ONTHMU3AIINH, TEOPUH
BEPOSITHOCTEN U
oubmmoreku Python

aHaju3a, TUHCHHOM
anreOpbl, METOJIOB
ONITHUMU3AIINH, TEOPUH
BEPOSITHOCTEH U
oubmmotexku Python

aHaju3a, TUHCHHOM
anreOpbl, METOJIOB
ONITHUMU3AIINH, TEOPUH
BEPOSITHOCTEH U
oubmmotexku Python

aHaju3a, TUHCHHOMN
anreOpbl, METOJIOB
ONTHMU3AIIHNH, TEOPUH
BEPOSITHOCTEN U
oubmmorexku Python




Kon
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI
kommeTermn (1K)

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYESHUS

pesynbrata o0ydeHus mo | 1-2 3 4 5

IHMCIUIIINHE

Bmaners B6: He Bnageet HaBBIKAMH Bnaneer Ha HU3KOM Bnageer Ha cpenHeM Bnaneer B
TEXHOJIOTHEH BEIOOpa ONTHMATBEHBIX YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpILCHCTBE
COIJIaCOBaHUS MaTeEMaTHYECKHX BEIOOpA ONTHMABHBIX BEIOOpA ONTHMATBHBIX HABBIKAMH BBIOOpa
pa3paboTaHHOI METOIOB ¥ METOJIOB MaTeMaTHYECKUX MaTeMaTHYECKUX OIITUMAaIbHBIX
TIPOEKTHO- Python mnst METOJO0B U METOJIOB METOIO0B U METOJIOB MaTeEMaTHYECKUX
KOHCTPYKTOPCKOM COIJIaCOBaHUS Python mns Python mns METOJIOB ¥ METOIOB
JIOKYMCHTAIUH C IPYTHMHU | pa3pabOoTaHHOM COIJIaCOBaHUS COTJIaCOBaHUSA Python mns
MOIpa3IeICHUsIMU, MIPOEKTHO- pa3paboTaHHOI pa3paboTaHHOI COIJIaCOBaHUS
OpraHu3aIUsIMU U KOHCTPYKTOPCKOMH MPOEKTHO- MPOEKTHO- pa3paboTaHHOM
MpeICTaBUTENSMH JIOKyMEHTAIIUH C KOHCTPYKTOPCKOH KOHCTPYKTOPCKOH MPOEKTHO-
3aKa34YMKOB B JIPYTAMHU JOKYMCHTAIIIH C JOKYMCHTAIIHH C KOHCTPYKTOPCKO#
YCTaHOBJICHHOM TIOPSAKE, | TMOAPa3ICIICHISIMHA, JIPYTUMHI IPYTUMHI JOKYMCHTAIIH C

B TOM YHCIJIE C OpTaHU3AISIMA U IO Ipa3IeICHUSIMH, TTOIPa3IeICHUSIMH, IPYTAMHU
IPUMEHCHAEM MPEICTABUTEIIIMHI OpTaHU3aAIUIMHA 1 OpTaHU3aAIIIMHA 1 TTOIpa3IeICHUSIMH,
COBPEMEHHBIX CPEJICTB 3aKa34HUKOB B MIPEICTaBUTEIIMHU MIPEICTaBUTEIIMHU OpTaHU3AIMIMA U
3JEKTPOHHOTO YCTaHOBIICHHOM TOPSAKE | 3aKa3YHKOB B 3aKa34YMKOB B MIPEICTaBUTEIIMHU
JIOKYMEHTO000pOTa, YCTaHOBJIEHHOM TOPSJIKE | YCTAaHOBICHHOM 3aKa34uMKOB B
00JTaYHBIX TEXHOJIOTHH, MOpsIKE YCTaHOBJIEHHOM
MaTEMaTUYECKOrO TopsIIKe

aHajau3a, TMHECHHOM
anreOpbI, METOJIOB
ONTUMU3aINU, TEOPUU
BEPOSITHOCTEH




KAPTA

IIpunoxenune 2

o0ecre4eHHOCTH TUCHUTIIMHBI (MOXYJIs) y4eOHOI M y4eOHO-MeTOANYeCKOM JINTepaTypoil
Jucnurminna: Matematuka u Python asis ananu3sa qaHHBIX
Hamnpasnenue noaroroku: 12.03.04 buoTexHUYECKHUE CUCTEMBI U TEXHOJIOTUU

HaHpaBJ’ICHHOCTb/HpO(l)I/IJ'Ibi buotexHuYecKHe U MEIMIIMHCKHIE anIapaThl B CUCTEMBI

/1

Hazpanue yuebHOTO, yueOHO-
METOANYESCKOrO H3IaHMs,
aBTOD, U3JATEIBCTBO, BU] H3TaHHUs, TOXL
U3/IaHUS

KomndgecTBo
HK3EMIULIPOB
B BUK

KonTunarenr
oOyJaromuxcs,
HCTIONB3YIOIIIX

yYKa3aHHYIO

JIUTEpaTypy

OO0ecIeueHHOCT
b 00yJaroIuxcs
JUTEPATypO,
%

Hanuune
3JIEKTPOHHOTO
BapHaHTa B
9BC (+/-)

bospmmuos, M. I'. BrluucnurenbHble
METOZIBI anreOpbl W aHaimu3a: ydeOHOe
nocobue / M. I'. BosiprumHoB. - Capartos:
Bysosckoe obpa3zoBanue, 2020. - 225 c.
http://www.iprbookshop.ru/93065.html

Op*

30

100%

Tponun, M. II. OcHOBBI pUKIIa HON
anreOpsl: yuebHoe nmocodue / M. I1.
TpomnuH. - 2-e u3a., crep. - CaHKT-
[etepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

)

30

100

Kpamep, Tapanpny Matemaruueckue
Metonsl cratuctuky / I"apansn Kpamep;
nep.: A. C. MounuH, A. A. Iletpos; pexn.
A. H. KoamoropoBa. - Mocksa,
Wxesck: PerymspHas u XxaoTmdeckas
JUHaMuKa, HWMHCTUTYT KOMIBIOTEPHBIX
uccnenoanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html

Op*

30

100%

Makxkumim, Yac Python n ananms
JMaHHBIX / Yac Makkuuu. - Python n
aHanmu3 naHHbIX, 2024-10-28. - Caparos:
IIpodobpazoBannme, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

OP*

30

100

MCTOI[I)I OIITUMU3AIUU: TeOpU u
QNrOpUTMBL:  yuyeOHOoe mocobue s
By3oB / A. A. Uepnsk, C. A.
bormanosuu, XK. A. Yepnsx, 0. M.
MeTenbCKuii. - 2-¢ U31., UCTP. U JOI. -
Mocksa: FOpaiit, 2020. - 357 c.
https://urait.ru/bcode/453567

op*

30

100

lenynpko B.M. SI3BIK
MIPOTPaMMHPOBAHUSI BBHICOKOTO YPOBHSA
Python. ®yHKIMM, CTPYKTYpHl HaHHBIX,
JIOTIOJTHUTEIbHBIE MOJTYJH
[Qnekrponnblii  pecypcl: yaebHoe
nocobue/ Ulenyapko B.M. - DnekTpoH.
TEKCTOBbIC JaHHBIE. - PocToB-Ha-/[onHy,
Taranpor:  M3pmatensctBo  FOsxHOTO
¢dbenepanpHOTO yHHBepcuteTa, 2017.-
107 C.- Pexum JlocTyna:
http://www.iprbookshop.ru

op*

30

100
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