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PaGouas mporpaMma y4eGHON JMCLMILTMHBEL SBIAETCH HacThio OCHOBHOi
npodeccHoHabHO# 06pa3oBaTeIbHOH NPOrpaMMbl U MOArOTOBKH MarucTpoB 10
HaMpaBJICHUIO MTOArOTOBKH 09.04.04 TIporpaMMHas HHKEHEpHs OUHOH 3a04HOM
dopm oOydeHwus.

PaGouas nporpamMma y4eOHOH ANCIUILTMHBI paspaboTaHa B COOTBETCTBHH C
®I'OC BO — mMarucTpaTypa 10 HarpasJIeHHIO OArOTOBKH 09.04.04 «ITporpammHas
MH)KEHEpHs», YTBEPKICHHBIM IPHKa30M MuHucTepcTBa 00pasoBaHus M HayKH
Poccuiickoit ®enepammu ot 19.09.2017 No 932 (¢ u3MEHEHUAMH 1 JIOTIOJTHEHUSIMH )
u IMpodeccHOHANBHBIM CTaHAAPTOM, YTBEPKACHHBIM I[Tpukazom MuHHCTEPCTBA
Tpyla ¥ COLHMAJbHOM 3aIlHThI Poccuiickoit ®enmepaumu «O6 yTBepKACHHH
npod)eCCHOHANBLHOIO  CTaHAapTa 06.017 «PykoBomuTelnb  pa3pabOTKH
NpOrpaMMHOro oGecredeHus» OT 20.07.2022 No 423H.

COCTABUTEIb:

noteHT Kadeapsl MHGOPMAIMOHHBIX 00pa30BaTENBHBIX TeXHOJIOTHH M CHCTEM,
KaHIUIAT (U3MKO-MAaTEeMAaTHYECKHX HayK, JOLCHT [lIssipoB Bsuecnas
BrnagumupoBu4

YTBepiKIeHa Ha 3acelaHuH Kadeapsl HHGMOPMALMOHHEIX 00pa3oBaTeIbHbIX
TEXHOJIOTUH H CHCTEM
[IpoTokom oT «24» HosiGpst 2023 . Ned

3aBemylomuii  kadenpoit HHGOPMALMOHHBIX Cqﬁﬁona BHBIX TEXHOJOTHHA H

CHCTEM JI.A. KanycTtuH
(noanuce)

OpobOpena Ha 3acejaHUH y4e6HO-METOMYECKOH KOMMCCHH UnctutyTa GHU3UKO-

mareMaTuueckoro oOpa3oBaHHMs, MHQOPMALMOHHEIX M 00CIyXHUBAIOIIHX

TEXHOJIOTHH
TIpoToxon ot «06» nexabps 2023 r. Ne5

Ilpencenarens  y4eGHO-METOAMYECKOH  KOMHMCCHH Wucturyta  (u3KKO-
MaTeMaTH4eckoro oOpa30BaHHA MALIMOHHBIX ¥  OOCITY>XHBAIOIIHUX
TEXHOJIOTHH (/W M
7 4 O.B. JlaBbickuba
b
COTI'JTACOBAHO:

RaBeayromuii yqeOHO-METOIUIECKUM OTIIE]IOM /
/ B.B. CaBeHKOB

(noanuce)




1. Heau 1 32124 T CHUTLTHHBI

[lenn w3ydeHWs AUCIUIUIMHBL (OPMHPOBAHUE KOMIIETEHIIMA B 00IacTH
UCIIOIb30BaHusl UH(pOpMaIuu, 0OpaOOTKM M aHaIu3a €€ aBTOMATHU3UPOBAHHOIO
aHaIM3a U BU3YyaJIU3aIlvH.

3amaun:

— MPUOOpETEeHHWE CTyJACHTAMH 3HAHMA O TEXHOJOTHUSX TOJTOTOBKH,
XpaHeHus, 00pabOTKU U aHaIu3a OOJIBIITUX TaHHBIX;

— mpuoOpeTeHne MPAKTUICCKUX HABBIKOB PAOOTHI OOJIBIIUMHU JTAHHBIMHU.

2. Mecto mucuunimHbl B cTpykrype OITOII

VYyeOHass nucuMIUIMHA «AHaIU3 OOJIBIIMX JAHHBIX» OTHOCHUTCS K YacTH,
dbopmupyemMoil ydacTHUKaMu 0Opa30BaTEIbHBIX OTHOIICHUN y4eOHOro IuiaHa
(b1.B.IB.04.01). HucuumnniuHa peanusyercs Kadenpoil uHOOpMAIMOHHBIX
o0Opa3oBarenbHbIX TeXHOJIOTHM U cucteM (4) MHCTUTYT (PU3MKO-MaTEMATHYECKOTO
oOpazoBaHus, HWH(POPMAIMOHHBIX M 0OcHyx)uBaroux TexHonorud GI'BOY
BO «JII'TIVY».

HeobxoaumbiM yCciioBHEM I OCBOCHUSI YUEOHOM JMCIMIUIUHBI SBISIOTCS
3HaHUS (QyHIaMEHTAJbHBIE MOHATUS CTPYKTYpy kiaccoB Python; Teopermyeckue
OCHOBBI ITPOEKTUpOBaHus Ha Python; ocHOBHBIE HHCTPYMEHTAIBHBIC I paOOTHI C
Python; ocHoBHBIE oOnacTi mnpuUMeHEHHs TpWwIoKeHUW Ha Python; ymenus
MOJIb30BAThCS CBOUMHM 3HAHUSMHU JJIS perieHuss (PyHIaMEHTaIbHBIX, MPUKIATHBIX
U TEXHOJOTMYECKUX 3aJlay MHKEHEPUU 3HAHWH; JIeNIaTh MPABWIbHBIE BBIBOJBI U3
COINOCTAaBJICHUS PE3YyJIbTATOB TEOPUHU M MPAKTUKH; BUIETh B TEXHUYECKHUX 3aJa4ax
MaTEMaTUYECKOE COJIEp)KaHHe; OCBauBaTh HOBBIE MpPEAMETHBIE 00JACTH,
TEOPETUYECKHE MOIXO0bl U MPAKTUYECKUE METOAUKHU; padoTaTh HA COBPEMEHHOM
KOMITBIOTEPHOM OOOpPYJIOBaHMM W C HOBBIMH IPOTPAaMMHBIMH CHUCTEMAaMHU;
3¢ (PEeKTUBHO HUCIONB30BATh HMH(POPMAIMOHHBIE TEXHOJOIMH M KOMIIBIOTEPHYIO
TEXHUKY JUISI JIOCTHKEHUS TMPAKTUYECKH 3HAYUMBIX pE3yJbTaTOB. HaBBIKU
HAaBbIKAMH OCBOCHHSI OOJIBIIMX O00bEMOB HWHGMOpPMAIUHU, MPEACTABICHHOW B
TPaAUIIMOHHON W DJJEKTPOHHOW (QopMe; HaBBIKAMH T'PaMOTHOM 00pabOTKH
pe3yJbTaTOB  KOMIIBIOTEPHOIO  MOJIEIMPOBAHUS UM  CONOCTABICHUS MUX C
TEOPETUYECKUMU JTAHHBIMH; TPAKTUKON MCCIIEIOBAHUS U PEIICHUS] TEOPETUUECKUX
U TPUKIAAHBIX 3a/1a4y; HAaBBIKAMH TEOPETUYECKOTO aHajdu3a peajbHBIX 3ajad,
CBSI3aHHBIX C IIPEJICTaBICHUEM U 00paOOTKOM 3HAHUM.

CopmepxaHne JOUCUUIUIMHBI «AHamuM3 OONBIIMX JaHHBIX»  SIBISETCS
JIOTUYECKUM MPOJOJDKEHUEM cojaepxaHus aucuuruimH«lIporpammupoBanuey,
«KomrmbroTepHas AUCKpPETHAsI MaTeMaTUKa», K AJITOPUTMBI U CTPYKTYPhI JaHHBIX).
U OCHOBOM [JIs JajpHEWIIero ocBoeHus gucuuiuinH: «MccnepoBanue u
POEKTUPOBAHUE CUCTEM UCKYCCTBEHHOI'O MHTEIUIEKTA), HAITMCAHUSI MAaruCTEPCKOM
JUCCEPTALIMH.

3. IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB O0y4YeHHS MO JUCUHMILINHE
(Moay.110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUA KOMIIETeH NI



Koa mo ®I'OC BO

NuaukaTop 10cTHAKEHUS

Pe3yabTaThl 00y4eHus 1o
AUCHHUILINHE

YHuBepcalbHbIS

OO6menpodeccnoHaIbHBIS

ITpodheccrnonanbHbIC

[1K-3. Bnagenue HaBbIKaMu
CO3JIaHMsI TPOTPAMMHOTO
obecrieyeHys 11 aHAIN3A,
pacro3HaBaHus U 00pabOTKH
MH(POPMALINH, CUCTEM
urdposoit 00paboTKH
CUTHAJIOB

TIK-3.1. 3HaTh METOOBI
CO3JIaHUs TPOTPAMMHOTO
obecrnieyeHus Il aHaJIn3a,
pacno3HaBaHUs U 00pabOTKU
uHbOpMaIlUH, CUCTEM
ndpoBoit 00paboTKH
CUTHAJIOB

[1IK-3.2. YMeTh ucnoib30BaTh
METOJIbI CO3TaHHMS
MIPOrpaMMHOTO 00€CTICUCHUS
JUTSL aHAJIN3a, PACIIO3HABaHUS
1 00pabOTKH HHPOpMAIH,
cuctem nudpoBoii 06paboTku
CUTHAJIOB

T1K-3.3. BnageTrs HaBBEIKAMH
WCITI0JIb30BAHHUS METOIOB
CO3/IaHUS TPOTPAMMHOTO
oOecrieyeHus 1JIs aHaInu3a,
pacmo3HaBaHus U 00paboTKH
UH(POPMALINH, CUCTEM

b poBoit 06padoTKN
CUTHAJIOB

IIK-3.1. 3HaeT MeTOIBI
CO3J/IaHUS MTPOTPAMMHOTO
obecrieueHus Il aHaJIH3a,
pacrnio3HaBaHUs 1 00pabOTKU
uH(pOpMaIIUU, CUCTEM
uudposoit 00paboTKH
CUTHAJIOB

[1IK-3.2. YmMmeeT ucnonp30BaTh
METO/IbI CO3JIaHUS
MPOrpaMMHOTO 00eCTIeUeHUS
JUIS aHAJIKM3a, PACIIO3HABAHUS
1 00paboTKu HHPOpMAILHH,
cuctem udpoBoii 06paboTKH
CUTHAJIOB

IIK-3.3. Bnageet HaBBIKaMU
WCTIOJIb30BAHUS METOJIOB
CO3/1aHUS MTPOTPAMMHOTO
obOecrieueHus 1JIs aHaIU3a,
pacrno3HaBaHHs 1 00pabOTKH
nH(pOpMalIUU, CUCTEM
udpoBoit 00paboTKH
CUTHAJIOB

4. CTpyKTYypAa U cofepKaHue TUCIUIIIMHBI

4.1. O0beM y4eOHOM TUCHMILJIMHBI U BU/bI Y4e0OHOH padoThI

. O0bem yacos (4 3a4. ef.)
Buj yueOHoii padoThl
Ounas popma 3aounas popma

O6mas yueOHas Harpy3ka (Bcero) 144 144
Oos3aTenbHas ayauTopHas yueOHas
HArpy3Ka (Bcero 4acoB), B TOM YHCJI€:
Jlexuuu 16 4
CeMuHapCKUE 3aHATH
[IpakTyeckre 3aHsTUS
JlabopaTopHbIe pabOTHI 32 12
KypcoBas paboTta / KypcoBOi TPOESKT
Hpyrue  ¢opmbel  opranmzamuu  y4yeOHOTO 36 9
mpoiiecca (KOHTpPOJIBHBIC paboTHI,
WMHIUBH/IyaJIbHBIC 3aHATHUS, KOHCYJIBTALIMK M JIP.)
CamocrosiTeqbHasi padoTa cTyjieHTa (BCero) 60 9
dopwma aTTecTamus DK3aMeH DK3aMeH




4.2. Coaep:xaHue QU CHUNINHBI
Tema 1. BBenenue B 0oJib1INE JaHHBIE.
Bonbmiue nannsie (Big Data): coBpeMeHHbIe MOAX0/IbI K 00paboTKE U XpaHEHUIO.
[Ipo6iema MHOKECTBEHHOTO CPAaBHEHUS JaHHBIX.
Tema 2. ) Ku3HeHHBIH ITUKJ AaHAJIUTHKH JaHHBIX.
[Ipouecc ananuza. O6mias cxema aHanu3sa. M3BieueHre u BU3yaau3alus JaHHBIX.
Ortansl moaenupoBanus. [Iponecc nocrpoenns moaene. @opMbl MPEICTABICHUS
JAHHBIX, TUIBI U BUJIBI TaHHBIX. [IpencTaBienuss HAOOPOB JaHHBIX.
Tema 3. BbICOKONIPOU3BOANTEIbHbIE BHIYNCICHUS.
[IporpammHoOe obOecrnieueHre B 00JIacTH aHaNM3a JAaHHBIX. AHAITUTHYECKUE
m1aTGopMbl: KiacCUpUKAIMSA U OCOOCHHOCTH MPUMEHEHHs. SI3bIKM BU3YalbHOTO
MOJEIUPOBAHUSI.
Tema 4. MacmTabupoBaHue 1 MHOTOYPOBHEBO€E XpPaAHEHHE TIAHHBIX.
Hcnonb3oBanue nakeroB Python aiia manunynaumii ¢ nanaeivu. CiioBapu. CIIUCKH.
Pabota ¢ Pandas.
Tema 5. Busyaausauusi JaHHBIX M pe3yJbTaTOB aHAJIU3A.
Buzyanuzanus MEOromepHsix 1anHbix. AnroputMel UMAP. TSNE
Tema 6. Knaccupukanus 3a1a4 aHaJIu3a TaHHbIX.
Onpenenenue knacrepuszauuu. IloctaHoBka 3amaunm  knacrepusanuu. Llenm
knactepuzanuu B Data Mining. [Ipumepsl kitactepusaiii B pa3inyHbIX 001acTsIX.
Buaer metpuk. [llaru anroputma. Mepol paccrosiauii. [IpuMep paGoTsl anroputMa
k-means. [IpoOaemMbl anropuTMOB KIIACTEPU3ALIUU.
Tema 7. CioxHble METOAbI AaHATUTHKH.
[Ipumenenue knaccudukanuu u perpeccurd. O030p METOAOB KiacCU(pUKAIUU U
perpeccun. CraTucTUYeCKHEe METOABl. METOobl, OCHOBaHHBIE Ha OOyYCHHH,
pa3Ho00Opasue MmoIX0/I0B.
Tema 8. OCHOBBI NOCTPOCHUS HEHPOHHBIX CeTel /I aHAJIN3A IaHHbIX.
OCHOBHBIE TOHATHS TEOPUN HEUPOHHBIX ceTel. OCHOBHBIE MTAPAIUTMbl HEHPOHHBIX
cereld. MHOTOCJIOWHBIN MEPCENTPOH: KJIACC PEIIAEMBIX 3a/1a4, apXUTEKTYpa.

4.3. Jleknuu
Ne Ha3Banue Tembl 0O0neM yacoB
n/n Ounas 3aouHasn
¢popma (¢popma
3-4 cemectp / 7-8 TpuMecTp

1 Tema 1. Beenenune B OoJipliie JaHHBIE. 2 2

2 Tema 2. X)Ku3HeHHBIN UK aHAJIUTUKA JaHHBIX. 2 2

3 Tema 3. BeICOKONIPON3BOAUTEIBHBIC BRIYMCICHHSL. 2

4 Tema 4. MacmtabupoBaHue 1 MHOTOYPOBHEBOE 2




XPaHCHUC JAaHHEIX.

Tema 5. Busyanusanuus JaHHBIX U pE3yJIbTaTOB
aHaJIN3a.

Tema 6. KJ'IaCCI/Id)I/IKaLII/IH 3aJa4 a"HaJin3a JaHHBIX.

Tema 7. CnoXHBIE METOIBI AaHATTUTHKH.

0 [QN| WD

Tema 8. OCHOBBI NOCTPOEHUSI HEMPOHHBIX CETE A
aHaJIM3a JIAaHHBIX.

N (NN N

Hroro:

4.4. IlpakTuyecKue 3aHATHS

4.5. JIaGopaTtopHbie padoThI

n/n

Ha3Banue remMbl

O0beM yacoB

Ounas 3aounas
dopma dopma

3-4 cemectp / 7-8 TpuMecTp

YcranoBka Anaconda. Co3ganue OKpyXeHUH

VYcTaHoBKa MTAKETOB

Busyanu3aiiis MHOTOMEPHBIX JIaHHBIX B Matplotlib

Pa6ora ¢ JSON

XpaHeHHe OOJIBIIKX JAHHBIX B TA0JIHIIAX

Pabora ¢ Pandas

[\ORI ORI SN ORISR} V]

ITakeTn a1 00pabOTKU JaHHBIX

0 NN | |WI(N |~

[Tonsatue natacera (Habopa naHHbIX). [IpoGieMsl
KJIACCU(PMKALIMK U KJIACTEPU3ALNHI

NI

9

KJ'IaCCI/Id)I/IKaLII/IH TCKCTOBBIX JAHHBIX

\9)

10

bonblive manHBI U HEHPOCETH

Hroro:

32 12

4.6. CamocTosiTeJibHasi padoTa CTYJA€HTOB

Ne
n/n

HasBanmue pa3nena / Tembl Bua camocrositeJibHOM

padoThI

O0BbeM yacoB

Ounas 3aouHas
dopma ¢opma

3-4 cemectp / 7-8 TpuMecTp

Pab6ora ¢ makerom Numpy KoHcnekT nexumit

12

Pabora ¢ makerom Pandas KoHxcnekT nexuui

12

Pabota ¢ makerom Matplotlib KoHCHeKT ek

12

Pabora ¢ rpadukoii B nakete

KoucnekT mexknuit
Seaborn 1t

N[N |

12

| B W=

basel janHbIX B Python Koncnexr nexmnuii

12 1

HTroro:

60

=]

4.7. KypcoBbie padoThl / IPOEKTbI




5. Meroanueckoe odecreyeHue, 00pa3oBaTe/ibHbIC TEXHOJIOT U

[IpenoiaBanyie MUCUUILIMHBI BEAETCS C NMPUMEHEHHUEM CIEAYIOIIMX BHUJIOB
00pa3oBaTEIbHBIX TEXHOJIOTHM.

Hapsimy ¢ MeTonukoil TpaJulIMOHHOW JIEKIIMOHHO-MPAKTUYECKOU padoTh
OPEeIyCMOTPEHO MCIOJb30BaHUE AKTUBHBIX (OpM U  METOJAOB  y4yeOHOU
JEeSATENBHOCTH, B TOM YHCIIE: yUeOHbIE TUCKYCCHH, Oecebl, MO3rOBOM IITYPM.

Meroanka npo0IeMHO-TUaT0OTHYECKOT0 00yUeHUsT TPUMEHSIETCSL B Mpoliecce
JICKIMOHHOM paboThl HaJ y4eOHbIM MaTepuajJoM B KaXJIOHW M3 TeM Yy4eOHOU
JUCITUTUTUHBI.

Metonuka oOydeHHs B COTPYJIHHYECTBE C IPUMEHEHHEM KOMAaHJHBIX,
IPYNIOBBIX BUIOB Pa0OTHI UCHIOIB3YETCS B IPOLIECCE OPraHM3aluu J1a00paTOPHbIX
pabor.

Meroanka UCClIeI0BaTENbCKON JESITEIbHOCTH UCIOJb3YETCS KaK OCHOBA IS
OpraHM3aIlH CaMOCTOSTEIHHON pabOThI CTYACHTOB B 00BbeMe YUEOHBIX TEM.
[IpumeHsroTCS cpesicTBa MyIbTUMEANA: TIPE3EHTALMH, BUAE0, 6a3bl DOP.

Hnghopmayuonnvie MexXHOI02UU: HCIIOJIb30BaHUE ANEKTPOHHBIX
00pa3oBaTEIbHBIX PECYypCOB  (IIEKTPOHHBIM KOHCIEKT, pa3MEIIeHHBI BO
BHYTPEHHEH CeTH WM T.II.) MPU MOJATOTOBKE K JICKIUSAM, JIAOOPATOPHBIM paboTam
U CaMOCTOATENBLHOMN padoTe.

Paboma 6 xomande, npoexmunas OeamenvbHocmb: COBMECTHasi pabora
CTYJICHTOB B I'PYIITIE MIPH BBIMOJIHEHUH JIA0OPATOPHBIX padOT.

6. ®opMBbI KOHTPOJISA OCBOCHUS TUCHMIJIMHBI

Texymias arrecTanusi CTyJ€HTOB MPOU3BOAUTCA B JUCKPETHbIE BPEMEHHbIE
UHTEpBaJbl B CIEAYIONINX (hOpMax: BBIMOJIHEHHE J1a00paTOpHBIX padoT; 3aliuTa
1a00paTOPHBIX PadoT.

[IpoMexyTOUHBIII KOHTPOJb MO pe3yjbTaTaM OCBOCHHUS JAUCIHUILTUHBI
IpoXoauT B popme 3ayeTa (BKIIOYAET B c€0s1 OTBET HA TEOPETHUUECKHE BOMPOCHI U
BBITIOJTHEHUE TECTOBOIO 3aJJaHus ).

Cucrema oOICHMBaHUS YYEOHBIX JOCTIDKEHUH CTYIEHTOB, OIICHOYHBIE

CpelncTBa MpeAcTaBiIeHbl B (OHAE OLEHOYHBIX CPEJCTB K paboueil mporpamme
y4eOHOM TUCHUIUIUHE (B IPUIIOKEHUN ).

7. YueOHO-MeTOAMYECKOE U NPOrpaMMHO-UH(POPMALIMOHHOE
o0ecnevyeHne JUCHUILITHHBI

A) OCHOBHas IUTEpaATYypa:
1. Kennexep JI. Hayka o nansHbix: 0a30BbIi Kypce : yueOHOE mocodue. Hayd. pe. 3.
Mawmenpsapos; nep. ¢ auria. M. benoronoBckoro. — Mocksa : Ansniuna [labnumiep,
2020. —224 c.



2. Kpasuenko IO.A., Kymmer D3.B., 3apy6a [.B. Tennenuun pa3zBuTus
KOMIBIOTEPHBIX ~TEXHOJNOTH: ydeOHoe mocobue. Taranpor: W3natenbcTBO
IOxHoro dhenepansuoro ynusepcurera, 2017. — 107c.
3. bxapraa A. I'pokaeM aJropuTMbl: WUTIOCTPUPOBAHHOE MOCOOUE st
IPOrpaMMHUCTOB U JitoOonbITcTBYOMMX. - CII6.: ITutep, 2017. - 288 c.
4. I'vpouc T. Haumnaem nporpammupoBaTh Ha Python / mep. ¢ aurin. 4-e uzg. -
CI16.: BXB-IIerepOypr, 2019. - 768 c.
5. Mrwomnep k. Python ps gaitaukos. - CII6. : JInanektuka, 2019. - 416 c.

b) nonoxnuTenbHas nureparypa:
1. Jlytu M. U3ygaem Python, niep. ¢ anrn. 3-e uzg. - CI16.: Cumsoan [Liroc, 2009. -
848 c.
2. Padrapaen T. CoBepuiennsiil anroput™. JKagHbie adropuTMbl U JUHAMUYECKOE
nporpammupoBanue. - CII6.: ITutep, 2020. - 256 c.
3. Peiitr K., [llmoccep T. ABToctorom mo Python. - CII6. : ITutep, 2017. - 336 c.
4. ®émopos /1. 0. IIporpammupoBanme Ha S3bIKE BEICOKOTO YpoBHS Python:
y4ueOHOe mocodue Jyis mpukiagHoro 6dakanaspuara. - M. : U3narensctBo FOpaiit,
2019.- 161 c.

B) UnrtepueT-pecypchi:
8. MarepuajibHO-TeXHUYECKOEe 0O0ecnevyeHne U CIUTIIHHbI

JIeKITMOHHBIC 3aHATHSA: KOMILUICKT OJJICKTPOHHBIX MPE3CHTAINN/ClIanoB,
ayauTOpHUs, OCHAIlEHHAs TMPE3CHTAlMOHHOW TEXHUKOW (IPOEKTOpP, 3SKpaH,
KOMIThIOTEP/HOYTOYK) U T.1I.

JlaGopatopHbsie  pabOThI:  KOMIBIOTEPHBIM  KJIACC,  OCHAIICHHBIN
MYJIBTUMETHHHBIM MIPOEKTOPOM, MHTEPAKTUBHOM JOCKOM, CETEeBOM
UH(PACTPYKTYpOil U OpraHu3oBaHHbIM JocTyrnoM B WMHrepHeT, naketrsl [10 MS
Word, MS Excel , Anaconda, penaktop Spider, maketst Matplotlib..

[Ipouee: pabouee MecTO MPENOJABATEINS, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B IHTepHeET, paboyue MecTa CTYJICHTOB, OCHAIIICHHbIE KOMIBIOTEPAMU
¢ nocrynoM B WMHTepHeT, mnpeaHa3HayeHHBbIC Uil pabOTHl B DIJIEKTPOHHOMU
o0Opa3zoBaTeIbHOM Cpesie U T.1I.



9. JIucT 10MOJIHEHUH U U3MEeHEeHU I

n/n

Jlara
BHECEHMS
u3MeHeHus /
JIONOJTHEHH S

OcHoBaHue

Conep:xanue n3meHenus /
AOMOJTHEHUS

JIuna, moarBepxkaawmue
U3MeHeHue / 10T0JIHeHHe

3aBeqyronuin
kadempoit
(Damunus,
uHuYUanLl,
NnoONuUCh)

Hupexrop /
JOCKAaH
(D@amunus,
UHUYUATIL,
noonucy)




