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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

HCJ'H)IO OCBOCHHUS AUCIUIIIINHBI ((I/IH(l)OpMaTI/IKa U OCHOBBI HpOFpaMMI/IpOBaHI/ISI» ABJIACTCA
nonydyeHue 0a30BOM TMOATOTOBKM B 00dacTh MH(MOPMATHKU U HWHOOPMALMOHHBIX TEXHOJOTHIA,
HaBBIKOB IO IpuMeHEeHHI0 DOBM B mnporpamMmMupoBaHUM JUIsl pEIICHHs MPUKIAIHBIX 3ajad,
JIOCTATOYHBIX IS TIOCJIEAYIONMIEH CaMOCTOSTEIbHOW paOOThI CO CIENHAIBHOW JIMTEpATypod M
M3YUYEHUs CIIEUUATIbHBIX TUCHUUILINH.

3az{atn/1 OCBOCHHUSA OUCHHUIINIMHBI COCTOSAT B HOJ'Iy‘ICHI/II/I 3H21HHI71, COCTAaBJIAOIIUX OCHOBy
Hay4YHBIX TIPEACTABICHUH 00 nHMOpMaIuu, HHHOPMAITMOHHBIX ITPOIIECCaX, CUCTEMAX, TEXHOJIOTHSIX
U MOJIETISIX; TPUOOPETEHNH MPAKTUUECKUX HABBIKOB pabOTHI C pa3IMYHBIMU BHIaMHU HH(OpMaIiu ¢
IIOMOIIIBIO KOMHI)IOTCpa 158 )IpyrI/IX CpCHCTB I/IH(bOpMaHI/IOHHI)IX nu KOMMYHI/IKaHI/IOHHBIX TGXHOHOFI/IfI
(MKT); pa3BuTUHM MMO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYyalIbHBIX U TBOPYECKUX CIMOCOOHOCTEH
cpencreamu MK T; BociuTaHWM OTBETCTBEHHOTO OTHOIICHHUS K MH(OPMAIMU C yUYETOM IMPABOBBIX H
ATUYECKUX AaCTEKTOB €€ paclpOCTPAHCHMs; HM30MPATEIbHOTO OTHOIIECHUS K TIOJTYyYeHHOMN
uHpopMaluu; BbIpabOTKE HaBbIKOB MHpuMeHeHusi cpeactB MKT B moBcenHEBHOH KHU3HU, TPH
BBITIOJTHCHU U I/IHI[I/IBI/II[yaJ'II)HBIX U KOJIJICKTUBHBIX HpOGKTOB, B y‘~I€6HOﬁ ACATCIIbHOCTH,
JaTbHEHIIIEM OCBOCHHH CIICIIMAIBHOCTEH, BOCTPEOOBAHHBIX HAa PhIHKE TPY/IA.

[TnanupyemMbIMH pe3yibTaTaMu OOydeHHs MO0 AMCLUUIUIMHE (MOMYIIO), SIBISIOTCS 3HAHMA,
yMeHHsI, HaBbIKU. [lepedeHb IUTaHHPYEMBIX PE3YJIbTaToOB OOyuYeHHUS MO JUCHUIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHMs 00pa30BaTENbHOM IMpOorpamMMmsl,

npezcTasieH B Tabnuue 1.

Tabmuma 1 — Komnereniuu, hopMupyemMble B pe3yJIbTaTe U3YyUEHUS TUCITUTITUHBI (MOYJIS)

Kon u PesynbraTel 00y4eHUs 10 JUCHUILINHE
Hassanue Konn (dopmyMpoBKa
OIIOII BO, (bopMynHupoBKa WHIUKATOpa Kon
COKpAIICHHOE KOMIICTCHIIN M AOCTHAKCHHS pe3yab DopmynupoBKa pe3ysibTaTa
KOMITCTEHITNT
Tara
09.03.04 OIIK-2 : Cnocoben | OIIK-2.1x : PJ16 HaBeik | BiageHust OCHOBHBIMU
«IIporpammHas | mOHHUMAaTb INonumaer MeToAamu paboThl Ha
UHKEHEPUS» HNPUHIMOBI pa00Thl | IPUHIUIBI paOOTHI KOMITBIOTEPE C
(b-H) COBPEMEHHBIX COBPEMEHHBIX HCIIOJIb30BAHAEM
MH(GOPMAIMOHHEIX | MH(OPMAIIMOHHBIX YHHUBEPCAJIBHBIX MIPUKITATHBIX
TEXHOJIOTUil 1 TEXHOJIOTUH U Iporpamm, pa3paboTku
MPOrPaMMHBIX MPOrPaMMHBIX QJITOPUTMOB PEIICHHS
CpPEACTB, B TOM CpPEeACTB, B TOM THUIOBBIX 3a]1aY,
qucIe qHCIIe HCCIIEJOBAaHUS UX CBOUCTB,
OTE4ECTBEHHOTO OTE4ECTBEHHOTO CaMOCTOSTEIBHOTO PEIICHUS
MpPOU3BOJCTBA, U MPOHU3BOJICTBA 3aja4 ¢ MOMOIIBIO
HCTIONIB30BaTh MX KOMITBIOTEPOB
npu pemennn 3axa4 | OIK-2.2x : PIS5 YMenne | pabotaTh ¢ pa3THYHBIMA
npodeccuonansHol | Mcmonssyer BUAaMH HH()OPMAITIH C
ACATCIIPHOCTH COBPEMEHHbBIC TMIOMOIIIBIO KOMITBIOTEPA 1
nH(pOpPMaLHOHHEIE JIPYTHX CPEACTB
TEXHOJIOTHH U HH()OPMALMOHHBIX
IpOrpaMMHBIE HH()OKOMMYHHUKAIIHOHHBIX
CpelCTBa, B TOM texnonoruii (UKT),
qucIie OCYLIECTBIATH IPOrPAMMHYIO
OTEYECTBEHHOTO peaH3aIiio alropuTMOB
MIPOU3BOJICTBA, [UIS
pemieHus 3aaq
npodecCHOHANTBHOM
JIeSITeIbHOCTH




OIIK-6 : Cnocoben
paspabaTbiBaTh
ITOPUTMBI U
POrPaMMBl,
HPHUTO/IHBIC JUTs
MPaKTHYECKOTO
UCIIONB30BaHUS,
HNPUMEHSATH OCHOBBI
UH(pOPMATUKH U
HPOrPaMMHUPOBaHUS
K TIPOEKTHPOBAHHIO,
KOHCTPYHPOBaHUIO
U TECTHPOBaHUIO
POrpaMMHbBIX
HPOAYKTOB

OIIK-6.1k : P2 | YmeHue | mpuMeHSTH Ha MPaKTUKE

Hcnonb3yeT HaBbIKA 3HaHMS B 001aCTH

MIPOrpaMMHUPOBAHUS, AITOPUTMU3ALUHU U

OTJIAJIKH U MIPOrPaMMHUPOBAHIS,

TECTHPOBaHUS paboTath ¢ pa3TUIHBIMU

MIPOTOTHUIIOB BHJaMU UH(POPMAIIH C

MIPOTPaMMHO- MIOMOIIBI0 KOMITBIOTEPA 1

TEXHHYECKUX JIPYTUX CPEACTB

KOMIIJIEKCOB 3a7a4 MHGOPMALMOHHBIX U
KOMMYHHUKAITMOHHBIX
TEXHOJIOT UM

P/14 3HaHHE | TEOPETHYECKUX OCHOB B

o0macti nHPOPMALIMOHHBIX
TEXHOJIOTUH ¥ HAaBHIKOB
npumeHeHus OBM,
MIPUHITUIIOB pa3paboTKu
QITOPUTMOB U HX
MIPOTPaMMHOM pean3ain,
obJracTeil mpUMeHeHNs
Pa3IMYHBIX THIIOB JAHHBIX U
AITOPUTMOB

OIIK-6.2x : PJI3 HaBeik | Brmagenns

[Tpumensier AITOPUTMHUYECKUMH SI3bIKAMH

COBPEMECHHBIC U cpelaMu pa3pabOTKH ISt

MIpOrpaMMHBIE peuieHus 3a1a4 B 00J1acTH

cpens po¢eCCHOHATBHOM

MPOTPaMMHUPOBAHHS, JIEATEILHOCTH

pa3paboTku

MH()OPMAIMOHHBIX

CHCTEM 1

TEXHOJIOTHH IS

aBTOMATH3aIMH

OHM3HEC-TIPOIIECCOB,

peIIeHust

MIPUKIIAIHBIX 32]1a9

Pa3IMYHBIX KIACCOB,

BeaeHus 0a3

IaHHBIX U

HH(POPMALMOHHBIX

XPaHWJIHIIL

OIIK-6.3k : Co3gaer PJI1 3HaHue | 6a30BBIX AITOPUTMHUYECKHX

OJIOK-CXEMBI KOHCTPYKIIHH,

aJrOPUTMOB AITOPUTMHUYCCKUX S3BIKOB U

(YHKIIMOHUPOBAHHS cpen pa3paboTKH IS

pa3pabaTbIiBaeMbIX pelIeHus 3a1a49 B 00J1acTh

MIPOTPaAMMHBIX po¢eCCHOHATBHOM

MIPOAYKTOB JEITEIBLHOCTH, a TAKKE
COCTaBa U CPesICTB
peanu3zanuu
MH(POPMAIMOHHBIX CUCTEM U
TEXHOJIOT UM

PJ13 HaBeik | Bimagenwns

AITOPUTMUYECKAMHE S3BIKaMH
U cpelaMu pa3pabOTKH IS
peleHust 3a1a4 B 001acTh
npo¢eCcCrOHaNbHOM
JICATSILHOCTH




OIIK-7 : Cnocoben | OIIK-7.1x : Pa1 3HaHue | 6a30BBIX ANTOPUTMHUYECKHX
HNPUMEHSATDH B Hcnonesyer KOHCTPYKIHH,
HPaKTHYECKON OCHOBHBIC SI3BIKH AJITOPUTMHUUYECKUX S3bIKOB
JIESITEIIEHOCTH MIPOrPaMMHUPOBAHUS cpen pa3paboTKH IS
OCHOBHBIE pemIeHus 3a1a4 B 00J1acTH
KOHIICTIIINH, podeccHoHaNbHOH
MPUHIUIIEL, TEOPUH JeATeITBHOCTH, a TakoKe
1 paxTel, COCTaBa U CPeNICTB
CBSI3aHHBIC C peanuzanun
UH(OPMATHKOM MH(OPMALMOHHBIX CUCTEM U
TEXHOJIOTHI
PJI13 HaBeik | Bmagenns
ITOPUTMHUUYECKUMH SI3bIKAMU
U cpeiaMu pa3pabOTKH st
pelieHus 3a1a4d B 00sacTu
poeCCHOHATBHOM
JICATeITLHOCTH

2 MecTto qucuunnubl (MoayJsi) B ctpykrype OITOII

OTHeceHne TUCIUIUIMHBI K 0053aTeIhbHON YacTH JUCIHILTUH YY4EeOHOTO TUTaHa OTPEeIIseTCs
crienudukoi u muccueit BBI'Y, a taxke ocobeHHocTsIMU B3aumoaeicteust BBI'Y ¢ peiHkoM Tpyna
Y pETHOHAJIBLHBIMU TPEOOBAHUSIMHU, BEIPA)KEHHBIMU B pe3ylibTaTaX 00pa30BaHUS M KOMIIETEHITUSX.

BxoaapiMu TpeOOBaHUSIMH, HEOOXOIUMBIMH TSI OCBOCHUS AucHUILINHBI « MHpOpMaTHKa n
OCHOBBI ~ MPOTrPaMMHPOBAHMS»  SBISETCS  HajiuuuMe y  OOydalolluXcsl  KOMIIETEHLUH,
c(hOpMUPOBAHHBIX HA MIPEBIIYIIEM YPOBHE 00pa30BaHUS.

3. O0beM AUCHUNIMHBI (MOTYJISA)

O0veM juCHMIUIMHBL (MOXYNsA) B 3a4ETHBIX €IMHHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJIeMUYECKUX YacoB, BBIACICHHBIX HA KOHTAKTHYIO paboTy ¢ oOydarommucs (IO BHIAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENBbHYIO paboTy, IPUBEIEH B TabauIe 2.

Tabnuna 2 — O61mas TpyI0eMKOCTh AUCIUTIITMHBI

Tpyno- OOBeM KOHTAKTHO# paboThI (dac)
CCMGCTp C€MKOCTb
tamane | 0| aers | S0 Ayropias Breavin | cpe | e
OI10I1 BO Y VI (3(1)8" YHHIOp TopHas
HHA > 3.E.) Bcero Tanmm
0300)
nek. | mpak. | 1na0. IA KCP
09.03.04
[Tporpammuas (6](0) b1.b 1 4 73 36 36 0 1 0 71 €]
HHXEHEPUst

4 CTpyKTYypa U cojiepKaHue TUCUUILIHHBI (MOTYJIsA)

4.1 Crpykrypa gucuuniauasl (moayJs) xisgs OPO

TemaTHueckuil TIaH, OTpaXKaroIUK coAepkKaHUe ATUCHUILUIMHBI (IEPEUEHb Pa3AeiioB U TEM),
CTPYKTYpHUPOBAHHOE MO BUIAM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOW AEATEIBHOCTH M (HOPMBI
Tekymiero Koutpos st OO

Koi-Bo 4acoB, OTBEAEHHOE HaA

Jlex IIpakr JIa6 CPC ®opma
TEKYLIEro KOHTPOJIS

Kog pe-
Ne HazBanue tembl 3yJbTara
o0y4eHus




OCHOBHBIE TOHATHS U
1 Pﬂl ) PH4 2 0 0 5 BBICTYIIJICHUEC C
onpezieneHns MHHOPMaTHKH JTOKIA0M
[IporpamMmHubIe cpeacTBa
caTN3aIHN BBICTYIUICHHE C
2 EIH(I)OpMaLII/IOHHLIX P, PII4 2 0 0 6 /:LOKHZZ[OM
IPOLIECCOB
BBICTYIUICHHE C
CucreMHOE IIPOrpaMMHOE AOKTIANIOM, OTHET O
3 porp P11, P14 4 4 0 6 BBITIOJTHCHU U
obecrieuenue .
MPaKTHYECKOH padoThI
pabotsl Nel
BBICTYIUICHHE C
JOKJIAJIOM, OTYET O
BBIITOJTHEHUH
4 [IpuknagHoe nporpaMMHOe P12, P/14, 5 8 0 6 NPaKTUYECKON pabOThI
obecrieueHue PJ5, PJ16 Ne2, oTuer o
BBIITOJTHCHUH
MPaKTHYECKOH padoThI
Ne3
Bgenenue B
BBICTYIUICHHE C
MIPOTPaMMHUPOBaHUE.
JOKJIAJIOM, OTYET O
3HAKOMCTBO C SI3BIKOM
5 P2 6 4 0 8 BBITIOJTHCHU U
nporpammupoBanus Python .
o o IPaKTUYECKOH paboThI
U cpenoii pa3paboTKoi
paboTsr Ned
Jupyter Notebook
BBICTYIUICHHE C
OCHOBHEBIE TTOHATHS U OKIIAIOM, OTHET O
XapaKTepUCTHKA P2, PA3 i
6 P p A2, P13, 4 4 0 8 BBITOJIHEHUH
HCIIOJIB3yEMOTO S3bIKa PaSs .
nporpammupoBanus Python HAKTHYCCKOl paGoTEI
porp P Y pabotsr No5
BBICTYIUICHHE C
JIOKJIaJIOM, OTYET O
Peanu3arys 0CHOBHBIX BBITOJHCHUH
aITOPUTMOB CPEIICTBAMHU MPAaKTUIECKOU pabOTh
si3p1ka Python. 3HakomcTBO € PII2, PJ3 Ne6, otuet o
7 | 6ubIMOTEeKaMHu MAIIHHHOTO ' ’ 8 10 0 8 BBIITOJTHEHUH
00y4eHus s3bIKa PII5, P16 MPaKTHYECKON paboThI
nporpamMmupoBanus Python: Ne7, oruer o
Pandas, NumPy, Matplotlib BBIITOTHEHUH
MPaKTHYECKOH padoThI
Ne8
BBICTYIUICHHE C
TexHIUYeCcKHE CPeCTBA
P JOKJIAJIOM, OTYET O
g|P P11, P14 4 2 0 8 BBITIOJTHCHU U
HHPOPMAIIMOHHBIX o
HpOLECCoB IPaKTUYECKOH paboThI
p pabotst Ne9
BBICTYIUICHHE C
TOKJIAJIOM, OTYET O
JlokanbHbIE U TI00ATBHBIC i
9 cerst PBM Pa1, P14 2 2 0 8 BBIITOJTHEHUH
MPaKTHYECKON paboThI
pabotsr Nel0
BBICTYIUICHHE C
JOKJIAJIOM, OTYET O
OCHOBLI U METOBI 3allUThI BBIITOJIHCHU U
10 AR Satt PJI5, PJ16 2 2 0 8 .
“HpOpMAIHN MPaKTHYECKON paboThI
pabotsr Nell
Hroro no radsmue 36 36 0 71

4.2 Copeprxxanue pa3iesoB M TeM JUCUUILINHBI (Moayas) aiass ODO

Tema 1 OcnogHnvle nouamus u onpeoenenus UHGOPMaAmuKu.

ConepmaHHe TeMbl: IloHsaTue I/IH(bOpMaIH/II/I U OCHOBHBIC KOHICIIITUHN. KI/I6epH€TI/I'-ICCKa$[
Teopusi HHPOPMAIINH, COlMaIbHAs Teopus MH(opMaluu. Buapl u cBolicTBa nHpopMaIuu, GOpMbI
ee cymiecTBoBaHUs. THIlONOrHMYecKne XapakTepucTuku wuHpopmammu. OOmas XapaKkTepHCTHKA
mporeccoB cbopa, o0paboTku W HakoruieHuss uHpopmaruu. [loHATHE O HaIMOHAILHBIX



MHPOPMALIMOHHBIX pecypcax. MH}opManmoHHBIA Mpolecc: TMOHATHE, CTPYKTypa, MOJeIu
MH(GOPMALIMOHHBIX  MPOLIECCOB. XapaKTEPUCTUKH HH(OPMALIMOHHBIX MPOIECCOB:  IoJjadya
UH(pOpMaLIKK, CIIOCOObI NTepeau, CriocoObl BOCIPUSATHSL.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: JICKIIHS.

Buasl camocTOATENBbHOM IOATOTOBKM CTYACHTOB IIO TEME: IOArOTOBKAa K JOKIaAy |
IIPOMEKYTOYHOMY TECTUPOBAHHUIO.

Tema 2 [Ipoepammuule cpedcmea peanuzayu UHGOPMAYUOHHBIX HPOYECCOB.

Copepxanne Tembl: Kimaccudukamuss nporpammHoro  obecredenus. CucremHoe
nporpaMMHOe obecriedeHue: coctaB u ¢yHkuun. [IpukinagHoe mporpamMHoe oOecriedeHHe, ero
cocraB u (ynkuun. [Tonarne 06 MHOOPMAIIMOHHBIX CUCTEMax M TEXHOJOTHAX, OaHkax M Oazax
JAHHBIX W 3HAHWH, CHCTEMaX HCKYCCTBEHHOTO HMHTEIUIEKTa, WH(POPMAIIMOHHBIX TEXHOJOTHAX Ha
CeTsX.

@opMBI M METOIBl TPOBEACHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIIUS.

Buasl camocToATENbHON MOATOTOBKM CTYJIEHTOB IO TEME: MOArOTOBKA K JOKJIaLy H
MIPOMEKYTOYHOMY TECTHPOBAHUIO.

Tema 3 CucmemHoe npozpammHoe obecnedenue.

Conepxkanne Tembl: OO0IIME XapaKTEepPUCTUKH U CPAaBHEHHE BO3MOYKHOCTEH OIepariiOHHBIX
cucteMm. [lonstue ¢aitnoBeix cucrem. llomp3oBaTenbckue WHTEPPEHCH ONMEPAMOHHBIX CHUCTEM.
@ailnoBble MEHEIKEPHl. DJIEMEHTHl TEXHMYECKOIO0 M IPOrpaMMHOrO CEpBHCAa MEPCOHAIbHBIX
KoMmmbloTepoB. OrmnepannonHbie cucteMbl cemeiictBa Windows. Tepmunonorusi. WHTepdeiic.
@aiinoseie cuctembl FAT32. Konnenmuu OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS.
Apxurexkrypa Windows. [Ipunnuns! pabots! npuioxenui B cpeae Windows. .

@opMBl U METOABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIIHS, IPAKTHUECKas padboTa.

Bunel camocTosTeNbHON MOATOTOBKHM CTYAEHTOB IO TE€ME: MOJArOTOBKAa K MPAKTUYECKOMN
pabote, MoKy U MTPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 4 IIpuxnaonoe npocpammuoe obecneuenue.

Conepxxanne Tembl: [loHATHE TPUKIAIHOTO MPOrpaMMHOrO obecriedenus. IlakeTs
NPUKIATHBIX TporpammMm, MX Kiaccudukanus. TexHonorus oO6pabOTKM TEKCTOBOM HMH(OpManuu
(Pabora ¢ nanupiMu. AccucteHT ciusiHus. Co3gaHne cOCTaBHOTO (MHOTrO(aiIoBOro) 10KyMEHTa).
Texnomorust 00paboTku TabnuuHOM MHPOpManuu (ABToMaTu3anusi pacueToB. Mactep (GyHKIHH.
MHorocTtpanuusble Tabmuipl. OO0paboTKa NaHHBIX — CIHCKH, CBA3H, NPOMEXKYTOUHBIE WTOTH,
cBOJIHBbIC Ta0OnMupl.). MHTerpupoBanHele makeTsl i oducoB. CHCTEMBbl aBTOMAaTH3ALMH
JOKyMEHTOO0OpoTa. DKcnepTHble cucTeMbl. [IpobmemHO — opueHTHpoBaHHbIe makeTsl. [I1I1
rino0anbHbIX ceTeit OBM.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: JIEKIIUS, TpaKTHUecKas paboTa.

Buasl camocTosITeIbHON MOJATOTOBKHM CTYJACHTOB IO TEME: NOJTrOTOBKAa K MPaKTHYECKOH
pabote, TOKJIay ¥ IPOMEKYTOUYHOMY TECTUPOBAHUIO.

Tema 5 BsedeHnue 6 npoepammuposanue. 3HAKOMCME0 ¢ A3bIKom npocpammuposarus Python
u cpeodoii pazpabomrou Jupyter Notebook.

Conepxkanrie Tembl: [I[pHHIMIIBI aBTOMAaTHYECKOW opraHu3amnuu padbotsl DBM Ha ocHOBe
XpaHUMOW B TaMATU MporpaMMbl. OCHOBHBIE IOHATHS: JEUCTBUE, UHCTPYKLHUS, POTpaMMa. DTambl
pa3pabOTKK MPOTpaMMHBIX MPOAYKTOB. [locTaHOBKa 3amaun W crnenu@puUKanus MTPOTPaAMMEI.
Anroputmuzanusi.  [loHarue — anropurMa. CrocoGpl  3amucu  anroput™moB. [lonsTue
WHCTPYMEHTAJIBHOU CUCTEMBI. ECTECTBEHHBIC U HCKYCCTBEHHBIE SI3bIKU. SI3BIKM TPOrPAMMUPOBAHUS
BbIcOKOr0 ypoBHs. Kparkas wuctopus u kiaccupukanus SI3bIKOB  [POTrPaMMHUPOBAHMSL.



[TponienypHOe U JeKIapaTHBHOE MporpaMMupoBanue. Ha3HaueHnue, BUIBI M 00JACTH MPUMEHEHHS
A3BIKOB  IIPOrpaMMHUpPOBAaHUA. XapaKTEpUCTHKa M JTambl IMpoliecca MPOrpaMMUPOBAHMSL.
Kvznennblii 1ukn nporpamMmbl. [IporpaMMHoe oOecriedeHHe TEXHOJIOTHH MPOTrPaMMHPOBAHMUS:
Ha3Ha4Y€HHe, BUJbl U pELIacMble 3aJauH. .

@opMBl U METOJABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHsI, TpaKTH4Yeckas padora.

Bunpl caMocTosATENbHON MOATOTOBKU CTYAEHTOB IO TEME: MOATOTOBKA K IMPAKTHYECKOU
paboTe, TOKIaTy U MPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 6 OcnogHble NOHAMUA U XAPAKMEPUCTUKA UCNOTIb3YEMO20 A3bIKA NPOSPAMMUPOBAHUSL
Python.

Conepxxanne tembl: OOImias xapakTEepUCTHKa S3bIKa MporpaMmupoBaHus. O030p 3amad,
pelaeMbIX € IMOMOIIBIO JTAHHOTO s3blka. [IoHATHE O KOHCTaHTax M nepeMeHHbIX. Oneparuu.
Andasur s3bika. Unentudpukatopsl. KiroueBbie croBa. CTpykTypa mporpamwmbl. [loHstue Tuma
naHHbIX. OCHOBHBIE TUIIBI JaHHBIX. CTaHgapTHbIE QyHKIMH. Bripaxkenus. Oneparop (MHCTPYKLIKA)
IPUCBAaUBaHMUSL.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIUS, TPaKTHUecKas paboTa.

Buasl camocTosITeIbHON MOJATOTOBKHM CTYJACHTOB IO TEMe: HMOJATrOTOBKAa K MPaKTHYECKOH
paboTe, NOKJIaay U IPOMEXYTOUHOMY TECTHPOBAHHUIO.

Tema 7 Peanuzayus OCHOBHBIX aneopummos cpeocmeamu sazvika Python. 3naxomcmeo c
oubIuOmeKamu MauwluHHO20 00yueHus sA3blka npozpammuposanus Python: Pandas, NumPy,
Matplotlib.

Conepxxanne Tembl: CrocoObl TNpEACTaBICHUS M peaM3alliil BETBICHHUA. YCIOBHBIN
omeparop if. VYcmoBHas omepanus. Ormepanuu ¢ JOTHYECKHUMH omnepaHgamu. Omeparop
O6e3ycnoBHOro mepexoaa goto. l[lukinuyeckuil anropuTM: MpEACTaBICHHE U pealu3allus.
Omnepatopsl nukina while, for. MaccuBbl Kak OJHOpPOIHBIE CTATHUYECKUE CTPYKTYPHI JaHHBIX.
UucnoBele MaccuBbl. MacCHBBI pa3uyHON Pa3MEPHOCTH. 3alOJIHEHUE W HMHUIMAIU3alus
MacCUBOB. AJITOPUTMBI O0OpabOTKM MaccUBOB. JlMHAMHMYECKHE MAcCUBBI, OCOOCHHOCTH UX
ormucanust  (0OBsiBIEHHWs) W ucnoib3oBaHusA. OOpaboTka  CHMBONBHOW — WH(OpPMAIWH.
[IpencraBinenne cuMBONIBbHONM uUHPopMaruu. DyHKIUMU 0OpabOTKU CTpOK. THIIBI aHHBIX,
orpeneseMble MOJMb30BaTeIeM W MX HCIOJIb30BaHUE. 3allMCH M HUX HCMoib30BaHue. [loHsATHE O
JUHAMAYECKHX CTPYKTypax HaHHBIX. [IOHSATHE O CHHCKax, WX OCHOBHBIX BHAAX M CIIOCOOax
peanu3anuy. 3HAKOMCTBO € OHOJIMOTEKaMH MAIIMHHOTO OOy4YeHUsS si3bIKa MPOTPaMMHPOBAHUS
Python: Pandas, NumPy, Matplotlib. .

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHI, TpaKTH4YecKas padora.

Buapsr caMOCTOSTETFHON MOATOTOBKH CTYASHTOB IO TEME: MOJATrOTOBKA K IMPAKTHYECKOU
paboTe, TOKJIaTy U MPOMEKYTOUHOMY TECTHPOBAHUIO.

Tema 8 Texnuueckue cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Conepxanne Ttembl: Crpyktypa OBM. Ilpunnunsr pabotst OBM. Apxurektypa
MEPCOHATBHOTO KoMIbIoTepa. OCHOBHBIC OJIOKM M WX Ha3HAUYeHHE. BHyTpUMaIIMHHBINA CUCTEMHBIN
uHtepdeiic. OCHOBHBIC MPUHIIUIIBI TOCTPOEHUS COBPEMEHHBIX KOMITBIOTEPOB. [IOHATHE OTKPBITOM
apxutekTypsl. [IpuHnun maructpansHocTu. IlpuHumn MoayneHoOcTH. IloHsTHE CcOBMecTMMOCTH
«CBEpXy-BHHU3». DBOONHS NMpUHIHUIOB (hoH-Heilimana. Ha3zHadeHre U OCHOBHBIC XapaKTEPUCTHKHU
nponeccopoB. CTpykTypa CUCTEMHOW WHBL. [IpuHIUI B3auMOJEHCTBUA yCTpouMcTB. Cuctema
NaMsATH TEePCOHAIBHOrO KommbioTepa. [loHsaTne mpepbiBanuil. OCHOBHBIE THITBI TEepUPEPUIHBIX
YCTPOMCTB U UX XapaKTEPUCTHUKHU. .

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIIHS, IPAKTHUECKas padboTa.

Bunbl camocTOATENbHON MOATOTOBKM CTYIEHTOB IO TE€ME: MOATOTOBKA K IMPAKTHYECKON



pabote, TOKJIaay ¥ MPOMEKYTOUYHOMY TECTUPOBAHUIO.

Tema 9 Jloxanvhvie u enobanvrvie cemu IBM.

Copnepxanne TeMbl: Bumbl KommbroTepHbIX ceTeil. JlokanmbHblEe ceTH, (hyHKIIMOHATbHBIC
KOMIIOHEHTBl ~ JIOKQJIbHBIX CeTeH, BHAbl CTPYKTyp. [7100anbHble ceTH, (yHKIMOHAJIbHBIE
KOMIIOHEHTHI I100aNIbHBIX ceTell. [IoHsTHe M BUIBI TPOTOKOJIOB COOOIIEHUH. MoAeMbl U MOJIeMHast
cBa3b. [loaxmtouenne k MurepHer. Bunabl cepBuca miobaneHOM cetu MHTEpHET M mporpamMMmHoe
obecnieuenue. Ceth MHTEpHET. .

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: JIEKIIUS, TpaKTHUecKas padboTa.

Buael caMOCTOATENBHON MOATOTOBKHM CTYAEHTOB II0 TEME: IOArOTOBKA K NMPAKTUYECKON
pabote, TOKJIaay ¥ MPOMEKYTOUYHOMY TECTUPOBAHUIO.

Tema 10 OcHogbl u Memooul 3auumsi UHGOpMaAYUU.

Conepxanue Tembl: [loHsiTHe MHPOPMAITMOHHON Oe3omacHOCTH. [IpUHIMITBI OpraHu3anun
3aIIUTHl KOMIIBIOTEPHBIX CHUCTEM OT HECAaHKIIMOHUPOBAHHOTO AOcTyma. KoMmblOTEpHBIE BUPYCHI.
OcHoBHbIE TUITIBI. METOBI 3aIlIUTHI, JICYEHUE.

®opMBl U METOIBI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHbIC
TEXHOJIOTHH: JIEKIIUA, TpaKTHUeckas padboTa.

Buabel caMOCTOSITENbHONW MOATOTOBKH CTYIEHTOB MO TEME: MOATOTOBKA K IMPAKTUYECKOU
paboTe, TOKIaTy U MPOMEKYTOUHOMY TECTHPOBAHUIO.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHHUIO U PeaTu3alui JUCIUIIMHBI
(MoayJis)

5.1 MeTtoanueckue PEKOMEHIallUA OﬁyanOH.II/IMCﬂ mo M3YYCHUI0 NUCHUIUVIMHBI M 1O
o0ecrneYeHHuI0 CAMOCTOATEIbLHOM paﬁoTbI

B xone uzydenust pucuuminHel «HpopMaTKa U OCHOBBI IPOrPaMMHUPOBAHUSA» CTYAEHTHI
MOTYT IIOCEUIaTh ayJUTOpHbIE 3aHATUSA (JIEKLUUH, NPAKTUUYECKUE 3aHATHUS, KOHCYJIBTALUN).
Oco0eHHOCTh M3y4eHUus! AUCUUIUINHBL «H(popMaTHKa 1 OCHOBBI MPOTPAaMMHUPOBAHHS» COCTOUT B
OCBOEHUHU aKTyaJbHbIX HalpaBlIe€HUI pa3BUTUS HWH(OPMALMOHHBIX TEXHOJIOTMH B COBPEMEHHOM
o0I11eCTBE, OCHOBHBIX MOHATHUH, ONpEIENCHUH U NPUMEPOB TNPUMEHEHUS HH(OPMAIIMOHHBIX
TEXHOJIOTHH B MPO(ECCHOHATFHON IATEIbHOCTH.

Ocoboe MecTo B OBJQJEHUM 4YacTblO TEM JAHHOM JUCLUIUIMHBI MOXET OTBOAMTHLCS
CaMOCTOSITEJIbHOW paboTe, MPU 3TOM BO BpeMsl ayJUTOPHBIX 3aHATUN MOTYT OBITh pAaCCMOTPEHBI U
npopaboTaHbl Haubosee Ba)KHbIE M TPYAHbIE BONPOCHI IO TOW WM MHOW TeMe AMCLUMILUIMHBI, a
BTOPOCTENEHHbIE M 0o0Jsiee JIErKHe BOMPOCHI, a TaKXKe BONPOCHI, crielu(UYHbIE IS HalpaBICHUs
MOJTOTOBKH, MOT'YT OBITh U3yU€HBI CTYIGHTAMH CaMOCTOSTEIBHO.

Jns ouHoil Gopmbl 00ydeHHsI MPOLeCC MU3YyUEHUs AMCLUIUIMHBI MOXKET MpeaycMaTpHUBaTh
NPOBE/ICHUE JIEKLUH, MPAaKTUUECKUX 3aHATUH, KOHCYIBTAllUN, a TaKKe CaMOCTOSATENbHYIO paboTy
cTyeHTOB. O0s13aTEIBbHBIM SIBIISIETCS IPOBEJICHUE MTPAKTUUECKHUX 3aHATHH B ClIEHUATN3UPOBAHHBIX
KOMITBIOTEPHBIX ~ ay[IUTOPHUAX, OCHALICHHBIX MOJKIIOYECHHBIMM K LECHTPaJIbHOMY CEpBEPY
TEpMUHAJIAMU WIH IEPCOHATIBHBIMY KOMIIBIOTEPAMU.

st 3a09HO# popMbI 00ydeHUs MPOIecC U3yUeHHsI JUCUUTUIMHBI MOXET TPeayCMaTpHBAaTh
NPOBEIEHUE YCTAHOBOUHBIX M OO030pHBIX JIEKUUH B ayAUTOpPUSIX C MYJIBTUMEAMHHBIM
000py/OBaHMEM U TNPAKTHUYECKUX 3aHATHH MO KIIOUEBBIM MPAKTUYECKHM TeMaM IMCLUIUIMHBI B
CIIEHMAJIM3UPOBAHHBIX KOMIBIOTEPHBIX AyIUTOPHUAX, a TaKKE IPOBEICHNE KOHCYJIBTAllUN.
HauOonpmias vacte y4eOHOro BpEeMEHM OTBOAMTCS HAa CaMOCTOSATENIbHYIO paOOTy CTYAEHTOB,
pe3yabTaThl KOTOPOU MPOBEPSIOTCA MPENOAABATEIIEM BO BPEMSI CECCHM.

Hwmxe mepedncrieHsl NpeaHa3sHAYCHHbIE I CAMOCTOATEIBHOTO M3YYECHHs CTYNCHTAMHU TE
BOIPOCHI U3 JEKIIMOHHBIX TEM, U3yUeHHE KOTOPBIX HOCUT 0030pHBII XapakTep.
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Ha3znauenue nnpopmanuu, 1 €€ poiib B COBPEMEHHOM MHpE.
[TonsiTust UHGOPMALIMOHHBIX TEXHOJIOTUHN, KOMITBIOTEPHBIX TEXHOJIOTUN — CXOJICTBA,
OTIUYHSL.
[ToHsTHS TI006ATM3AMK U MHTETpaMU B chepe HHOOPMAITMOHHBIX TEXHOJIOTHIA.
[TpoGnembl Ha myTH HH(DOPMATU3AINHI B COBPEMEHHOM MHpE.
W3meHenus cTuiis BeneHus: ousHeca ¢ Bueapenuem UT.
[TonsiTue u cTpykTypa uHpopManmonnoro npouecca (MUII).
[TonsiTue nHbOpMaMOHHOTO Oapbepa, BUIbI, TPUMEPHL.
Cocrassromue ((hazbl) ”HPOPMALMOHHOTO MPOIECCca U UX JTalbl, IPUMEPHI.
9. Texumueckue cpeacrpa peanusanuu UII (o ¢azam: nepenaya, xpaneHue, oopadboTka).
10. OO6mas cxema nepenadu UHGpoOpMaIu, KOAUPOBaHUE-IEKOAUPOBAHHE.
11. MuadopmannoHHbIe KaHAIbI, UX MPOIYCKHAs CIIOCOOHOCTD.
12. ba3bl JaHHBIX ¥ XPAHWIHILA JAHHBIX — CXOJICTBA U Pa3JINYHs.
13. Ilonsatue CYB/I, Ha3HaueHME, TPUMEPHI.
14. 3pixk HTML - onpenenenue, Ha3HaueHUE.
15. Konnenuus pacnpenenenHoit UC "Bcemupnas naytuna'.
16. NudpopMannoHHbI OU3HEC U UCTOPHS €TI0 Pa3BUTHUSI.
17. DnexTpoHHBIE AEHBIH, TIATEKHBIC CUCTEMBI.
18. MuTepHeT-pekiama — onpeseNieHne, Ha3HaueHue, MPUMEPBI.
19. DnexTpoHHast TOKyMeHTalus (KHUTH) — HA3HAYEHUE, CO3AaHue, MPOaaKa.
20. OLAP-texnonoruu u TexHojorun Data Mining.
21. CucreMbl, OCHOBaHHBIE HA 3HAHMSIX, SKCIIEPTHBIE CUCTEMBI.
22. NHpopmannoHHbIN pecypc Kak THPOPMALMOHHBIN TOBap.
23. OcHOBHBIC YepThl HHPOPMAITMOHHOTO OOIIECTBA («+» U «-»).
24. Nudopmartuzaiys npeanpusTus.
25. IlonsTne nHGOPMALIMOHHOTO MPOCTPAHCTBA (CPEJIbI) MPEITPHUITHSL.
26. IlonsTHe KauecTBa MpPOrpaMMHOT0 UHTEpdeiica, NHICKC KayecTBa.
27. Tousatus nuHGOPMAIIMOHHON 0€30IaCHOCTH, 3aIUTHl HH(POPMAIIUHN U 3aIIUIICHHON CUCTEMBI.
28. Bupycsl 1 MeTo1p1 00PHOBI ¢ HUMH. AHTUBUPYCHBIE TIPOTPAMMBbI U TTAKETHI.
29. TlousTHe cucTeMbl HH(POPMAIIMOHHON 0€30MacHOCTH, €€ 1IeJTH COCTaB.

N
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5.2 OcoOGenHocTn opraHu3anuu oO0y4eHUsl JJs JHUL C OrPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOIMMOCTH OOYYAIONIMMCS U3 YHCIA JIUII C OTPAaHMYEHHBIMI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJIHUOB (T10 3asBICHUIO 00YYarOIIEerocs) MpeJoCTaBIsieTcsl yueOHast HHPOPMaIHs B JOCTYITHBIX
¢dopmax ¢ yueToM UX UHIAUBUAYAIBHBIX MCUXO()U3NIECKHX OCOOCHHOCTEH:

- JUIS JIUL ¢ HApYIIEHUSIMU 3pEHUsS: B IeYaTHOM (popMe YBEIHMYEHHBIM pUdTOM; B popme
3JIEKTPOHHOIO JIOKYMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTall! c MIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOAUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTALUU U JP.

- U1 JIML ¢ HApYIIEHUSIMU clTyXa: B e4aTHoi (opme; B hopMe 3JeKTPOHHOTO JOKYMEHTA;
WHJUBU]lyallbHbIE KOHCYJIBTALMU C IPUBJICUEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 3a/1aHUS,
KOHCYJIbTAIlH U Jp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTENBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUIyJIbHBIC 3a/1aHUsI, KOHCYJIbTAlUU U JP.

6 ®DoHI OLEHOYHBIX CPEACTB /JIl MPOBEAeHHs TEKYILIero KOHTPOJIS U NMPOMEKYTOYHOM
arrecTauMy 00y4aroIMXCs M0 JUCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ tpeboBanumsiMu PI'OC BO mns arrecranum  oOydarommxcs Ha
COOTBETCTBUE MX IEPCOHANBHBIX JOCTH)KEHUHM IUIAHUPYEMBIM pe3yiasraTaM OOydeHHUs 110
JUCLUIUIMHE (MOJIYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,



METOJIMYECKUE MaTEpHalIbl, ONPEACIAIOIIUE MPOLETYpPhl OLICHUBaHWsI 3HAHUM, YMEHUH M HABBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HeoOXOAMMbIE NJs OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yoIlue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUsI 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxkenun 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnevyeHre JUCHMILIMHBI (MOTYJISA)

0.1 Ocnoenaa numepamypa

0.2 /Jlononnumenvnas numepamypa

0.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,
6KNlouas npogheccuonanvHvle 0a3vl OAHHLIX U UHOOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

OTtcyTCTBYIOT

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) W TepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIO0JIb3yeMbIX NPH OCYLIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o AUCHMILINHe (MOAYJII0), BKJIKOYAas NepevyeHb NPOrpaMMHOro odecrevyeHust



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA UHOOPMAIIMOHHBIX TEXHOJIOIT'MI Y CUCTEM

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

NH®OPMATHUKA U OCHOBBI TPOTPAMMMWPOBAHUA

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

09.03.04 Ilporpammuas unxkeHepus. [IporpaMMHas nHxeHepus

['on Habopa na OIIOII
2020

dopma 00yueHHst
OYHast

Bnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.04 «IIporpammu
ast M”EDKEHEpUs»
(b-UH)

OIIK-2 : CnocobeH NOHUMATh PH
HIIMITBI paOOTHI COBPEMEHHBIX HH(O
PMAaIMOHHBIX TEXHOJOTHIA ¥ Iporpa
MMHBIX CPE/ICTB, B TOM YHCJIC OTE4E
CTBEHHOT'0 IIPOM3BOJICTBA, H HCIIOJb
30BaTh MX NPH PEILICHUHN 33124 PO
(heccroHaNBbHON NEATETHHOCTH

OIIK-2.1k : IloHMMaeT NpUHLIMIBI paOOTHI COBpPE
MEHHBIX HH()OPMAMOHHBIX TEXHOJIOTUI ¥ IPOTp
aMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO I
POM3BOICTBA

OIIK-2.2k : Mcnone3yeT coBpeMeHHbIEe HH(POpMA
LIMOHHBIE TEXHOJIOTHH U POrPAMMHBIE CPEJICTBA,
B TOM YHCJIC OT€UECTBEHHOI'O TPOU3BOACTBA, IS
pelIeHus 3a1a4 NpoQecCHOHANBHOM AESTENLHOCT
u

OIIK-6 : CnocoGeH pa3pabaTsIBaTh

QJITOPUTMBI M TIPOTPAMMBI, IPUTOIH
bI€ JUISl IPaKTHYECKOTO NCIIOIb30Ba
HHS, IPUMEHSATH OCHOBBI HH(OpPMAT
HKH U TIPOTPaMMHPOBAHUS K IIPOEK

THPOBAHMIO, KOHCTPYHPOBAHUIO U T
€CTHPOBAHHIO POTPAMMHEIX TIPOTY
KTOB

OIIK-6.1k : Micnione3yeT HaBBIKU IPOTPaMMUPOB
aHWsl, OTIAAKUA M TECTUPOBAHUS IIPOTOTHUIIOB TIPO
I'PaMMHO-TEXHHYECKHX KOMIIIEKCOB 331a4

OIIK-6.2k : IIpuMeHsieT COBpEMEHHBIE IPOrPaAMM
HBIE CpEebl IPOrPaMMHUPOBAHUS, Pa3pabOTKH
HH()OPMAMOHHBIX CUCTEM U TEXHOJOTHUH 11 aBT
OoMaTH3aIMu OU3HEC-MIPOLIECCOB, PEIIECHHS IPUKI
aJIHBIX 337124 Pa3IUYHBIX KIaCCOB, BeleHHs 0a3 1
aHHBIX ¥ MH(QOPMAIIMOHHBIX XPAHHUIIHIL

OIIK-6.3k : Co3maeT 6110K-CXEMBI alTOPUTMOB (¢
YHKIIMOHUPOBAHUS pa3padaThIBa€MBIX IPOrpaMM
HBIX IIPOLYKTOB

OIIK-7 : CiocoGeH IpIMEHSTH B IT

PaAKTHYECKOH eI TEIFHOCTH OCHOBH
bl KOHIICTIINHY, IPUHIUIIBL, TEOPHH
1 BaKThl, CBA3aHHBIE C UHPOPMATHK
oM

OIIK-7.1k : Mcnonb3yeT OCHOBHBIE SA3bIKH IIPOTP
aMMHUPOBAHUS

KomrmiereHuust cuutaercsi chOPMUPOBAHHON HA JAHHOM JTalle B Clydae, M IMOTyJYCeHHbIC
PE3YIbLTAaThI O6y‘ICHI/ISI o JUCHUINNIMHE OLCHCHBI IIOJOXUTCIBHO (III/IaHa?;OH KPHUTCPHUCB
OLICHUBAHUSI PE3YJIETATOB O0YyUYCHUSI «3aU4TCHOY, YIOBICTBOPUTEIBEHOY, «XOPOLIO», KOTIHIHOY). B
cllydyae OTCYTCTBHSI IIOJIOKMTEIBHOW OLIGHKM KOMIICTCHIMSI Ha JaHHOM JTale CYUTaeTcs
HeC(OPMHUPOBAHHOM.

2 Iloka3aTeji OLlEeHUBAHUS MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsI

Komnerenuus OIIK-2 «CniocoOeH moHMMAaTh TPUHIMITEI paO0Thl COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHI U MPOrPaMMHBIX CPEJICTB, B TOM YHCJIE OT€YECTBEHHOTO
IPOM3BOJICTBA, U MCIIOJIb30BaTh UX MPU PELICHUHU 33734 NPO(hecCHOHAIBHON e TeTbHOCTI

Ta6muia 2.1 — Kputepuu OLIeHKH UHIUKATOPOB JIOCTUKEHUS KOMITETCHIIMH

PC3yJ’ILTaTLI O6y'{€HI/IH 10 JUCHUILINHE

T
K
u
on
I
pe PesynbraT
Kon u popmynmupoBka HHAUKAT 3- pe Kputepuu oneHuBaHus pe3ysibT
opa JOCTUKCHUA KOMIICTCHIIUN Ta 3- aToB O6y‘IeHI/IH
Ta




OIIK-2.1k : [ToHuMaeT npuHIN chopMupoBaBIIeecs BIaJCHIE
BIIaJICHUS] OCHOBHBIMH METOJIaM
Bl PA0OTHI COBPEMEHHBIX HH(O # PAGOTEL HA KOMITHIOTEPE ¢ 1 OCHOBHBIMH METOAaMHU pabOThI
PMAI[OHHBIX TEXHOJIOTHH) U TIp Ha KOMITBIOTEPE C UCIIOIb30BaH
MO/Ib30BAaHUEM YHUBEPCAIBHBIX
OrpaMMHBIX CPEJICTB, B TOM YHC H UEM YHUBEPCAIbHBIX IPHKIAIH
P NPUKIAJHBIX IPOrpaMM, pa3pad
JIe 0TE€YECTBEHHOTO MPOU3BOJCT b aB | AITOPHTMOB PCIICHYA THII BIX IPOrpaMM, HaBBIKAMH pa3pa
Ba BI OOTKH aJITOPUTMOB PEIICHUS TH
6 OBBIX 3aJ]a4, UCCICTOBAHMUS UX
K o TIOBBIX 337124, FCCIJICTOBAHIS X
CBOJCTB, CAMOCTOSATEIILHOTO pe .
CBOHCTB, CAMOCTOSTEIFHOTO Pe
IIEHUS 33124 C ITIOMOIIBI0 KOMII
MICHHS 337124 C OMOIIBIO KOMIT
BIOTEPOB
BIOTEPOB
OIIK-2.2k : Ucnonb3yeT coBpe paboTaTh ¢ pasIWYHEIMK BUjaM | C(OpPMHUpOBABIIEECS yMEHHE pa
MEHHBIE HH(OPMaIMOHHBIE TEX 1 MHGOPMAIIHH € TIOMOIIBIO KO 00TaTh ¢ pa3TMIHBIMH BUIAMH
HOJIOTHH 1 NIPOTPAMMHBIE CPEC | p VY | mmsrorepa u npyrux cpencts u UH(pOPMAIIUH C TOMOIIBI0 KOMIT
TBA, B TOM YHCIIC OTEYECTBEHHO oM H(OPMALMOHHBIX MHPOKOMMYH | BIOTEPA M APYTHX CPEACTB HH(O
T'0 IPOU3BO/CTBA, J/ISl PELICHU | ¢ €H | mKanuOHHBIX TexHouoruit (MK PMAIOHHBIX HH(POKOMMYHHKA
3a7a4 npodeccHoHaNbHOI JesT ue | T), ocymiectBisTs nporpammuy | LuoHHBIX Texnojnoruil (MKT), o
€NIbHOCTU 0 PEATTH3AINIO AITOPUTMOB CYIIECTBIIATH IPOTPaMMHYIO pe
aJIN3allMIo aJrOPUTMOB

Komnerenuus OIIK-6 «Crnioco6eH pa3pabaTbIiBaTh arOPUTMBI U IPOTPAMMBI, IIPUTOTHBIE
JUTSI IPAKTUYECKOTO UCIIOJIb30BaHUSA, IPUMEHATH OCHOBBI HHPOPMATHKH M MMPOTPAMMHPOBAHHUS K
MPOCKTUPOBAHNIO, KOHCTPYUPOBAHUIO U TCCTUPOBAHUIO IIPOTPAMMHBIX ITPOAYKTOB»

Ta6mmma 2.2 — Kpurepuu OlleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

PesynbpraTel 00y4eHHUS [0 AUCIUILTIHE
K T
Kon u popmynmupoBka HHAUKAT " Kpurepuu orieHHBaHUS pe3ynbT
Opa IOCTIKEeHMs KomMneTeHuun | O | aToB 00yUeHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-6.1k : Mcnionb3yeT HaBbIK chopmupoBaBIIeecs yMEHHE TP
NIPUMEHSTH Ha MIPAKTUKE 3HAHU
U IPOrPpaMMHUPOBAHUS, OTIAAKU HUMEHSTh Ha IPAKTUKE 3HAHUS B
s B 00JIaCTH alTOPUTMH3ALUH U
1 TECTUPOBAHUS POTOTUIIOB I 001aCTH aIrOpUTMU3ALMHY U TIP
Y | mporpammmupoBaHus, paboTaTh
pOrpaMMHO-TEXHHYECKUX KoM | P OrpaMMHpPOBaHHs, paboTaTh C p
M C Pa3IMYHBIMA BHAAMHU HHPOPM
JIEKCOB 3ajau pi A3TMYHBIMH BUIaMH HH(OpMaIl
€H | auuu c NOMOIIBI0 KOMIIBIOTEpPA
2 WU C TIOMOIIBI0 KOMITBIOTEPA U
e | M ApYyTrux cpeiacTB HH(POPMAIHO
JPYTHX CPEACTB HHPOPMANOH
HHBIX 1 KOMMYHHKAIIMOHHBIX T
. HBIX 1 KOMMYHHKAIIMOHHBIX TEX
€XHOJIOTHi N
HOJIOTHH
chopMupoBaBIIeecs 3HAHUE O T
TEOPETHIECKUX OCHOB B 00JIacT
€OpeTHYECKUX OCHOBAxX B 00Jac
1 HHGOPMAITMOHHBIX TEXHOJIOT
N TH HHPOPMAIMOHHBIX TEXHOJIOT
Wi ¥ HAaBBIKOB IpUMeHeHus OB .
P 3H uil 1 HaBBIKOB puUMeHeHust OB
M, npuHUIUTIOB pa3pabOTKH anr
I aH N M, mpuHIHUNIax pa3padoTKH ajir
OPUTMOB U UX IPOTrPaMMHOM pe N
4 ue o OPUTMOB U UX IPOTPaMMHOH pe
anu3anuy, odiacTei IpUMEHEH
aIM3aIny, 00JIacTsIX IPHUMEHEH
1S pa3INYHBIX THIIOB TaHHBIX U
1Sl pa3IIMYHbBIX TUIIOB TAHHBIX U
AITOPUTMOB
AITOPUTMOB
OIIK-6.2k : IIpumenseT coBpeM
€HHbIE IPOrPaMMHBIE CPEbI 1P
OrpaMMHPOBaHUsL, Pa3paboTKu H | BUAJCHHA AITOPUTMHYECKUMH chopmMupoBaBIIeecs BlaJeHNE
MH()OPMAIIMOHHBIX CUCTEM H T€ P ap | 3PIKAMH M CpelaMu pa3paboTku AJITOPUTMHUYCCKUMHU SI3BIKAMU 1
XHOJIOrHM ISl aBTOMAaTU3alM1 pil| - JUTSL PEIIICHUS 3a/1a4 B 00JIaCTH cpenamu pa3paboTKU AJs pele
OM3HEC-IIPOLIECCOB, PELICHH 1T 3 < po(heCCHOHATBHOM NSSITEITHHO HUS 32]1a9 B 00JIacTH Tipodeccu
PHUKIIaAHBIX 3a4a9 Pa3IMIHbIX K CTH OHAJILHOM JeATEIbHOCTH
JIaccoB, BeJieHUs 0a3 JaHHBIX U
UH()OPMALMOHHBIX XPAHUIIUILL




OIIK-6.3x : Co3zmgaeT 610K-cxeM copmupoBasIeecs 3HaHUE O6a
0a30BbIX ANTOPUTMHYECKHX KOH
bl AITOPUTMOB (PYHKIIHOHHPOBA . 30BBIX AITOPUTMUYECKUX KOHCT
CTPYKIIHA, AITOPUTMUYECKHUX 513 .
HUS pa3pabaThIBaeMbIX IPOTPa PYKIH#, aITOPUTMHIECKHX 3B
BIKOB U CpeJ] pa3paboTKu AJIs P
MMHBIX POYKTOB P 3H KOB ¥ CpeJi pa3paboTKu 1JIst pe
SIICHUSI 3a/1a4 B 00JacTu pode
pi aH N IICHUs 3a/1a4 B 001acTH mpodec
CCHOHAJIBHOM JICSITENIbHOCTH, a .
1 ue CHOHAIIbHOM JIESTEIbHOCTH, & T
TaK)Ke COCTaBa U CPE/ICTB pean
aKKe COCTaBa M CPEJICTB PealTi3
3a1Mi HHOOPMALMOHHBIX CUCTE
o anuu HHHOPMALMOHHBIX CHCTE
M U TEXHOJIOTUH .
M U TEXHOJIOTHi
[ | BYTA/ICHHS aIrOPHTMHUYECKHMH 5t copmupoBaBIieecs BiaJCHIE
P ap | 3PTKAMH M cpesamu pa3paboTKu | aIrOPUTMUYECKUMH SI3bIKAMHU U
I o | 2V peuieHus 3a5ad B obnactu cpenaMu pa3paboTKH AJIs pele
3 < npodecCHOHANBHO eATeNIbHO | HHUSA 3a7ad B 00J1acTH podeccu
CTH OHAJILHOM JIeATENbHOCTH

Komnerenuus OIIK-7 «CriocobeH NpuMeHsTh B IPAaKTUYECKOM NesITeTbHOCTH OCHOBHBIE
KOHUEMNINH, IPUHIIMIIBI, TEOPUU U (aKThl, CBI3aHHBIE C HHPOPMATHKOI»

Tabnuna 2.3 — Kpurepun orieHKd HHAUKATOPOB JOCTHKEHHS KOMITIETEHIIUU

Pe3ympTaTel 00y4eHHS 10 TUCIUIIIHHE
K T
Kon u popmynmpoBKka HHAUKAT " Kpurepuu orieHHBaHUS pe3ybT
Opa IOCTHXKEeHHs KomneTeHuun | 04 | aToB 00yUCHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-7.1x : Mcnonb3yeT OCHOB chopmupoBaBiieecs 3HaHUE Oa
0a30BbIX aITOPUTMHYECKUX KOH
HBIE S3BIKH TIPOTPAMMHUPOBAHUS . 30BBIX AJITOPUTMUYECKUX KOHCT
CTPYKLHH, aITOPUTMUYECKHUX 513 .
PYKLHH, aITOPUTMUYECKHX S3bI
BIKOB ¥ CpeJ] pa3pabOTKH AJIs P
P 3H KOB ¥ cpeJ] pa3pabOTKH ISt pe
SIICHHsI 3319 B 00yacTu ipode
pi aH N IICHUS 3a/1a4 B 00J1acTH mpodec
CCHOHAQIIBHOI NIeATeTbHOCTH, a .
1 ne CHOHAJBHON ESTENBHOCTH, a T
TarOKe COCTaBa M CPEICTB peann
aKKe COCTaBa M CPEACTB peanns
3a1y MH)OPMAIIOHHBIX CHCTE
o armu HH(POPMAITMOHHBIX CHCTE
M U TEXHOJIOTUH .
M U TEXHOJIOTHi
[ | BUaneHus anropHTMHYECKHMHU 5 chopMHUpoOBaBIIIeeCs BIIaICHHE
P ap | 3PIKaMH H cpeaMu pa3paboTKK | aNrOPUTMHYECKUMH S3BIKAMH 1
bl o | A penienns 3ajiad B obyacti cpemamu pa3paboTKH I perre
3 < Ipo(ecCHOHANBHOH AeITEIEHO HUS 337124 B 061actu npodeccu
CTH OHAJILHOH JIeATENbHOCTH

Tabnuma 3anomaHsAETCs] B COOTBETCTBUU C pasnenoM 1 PaGoueit mporpammbl AMCIMITTUHBI
(Moyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3 — [lepedeHp OLIEHOYHBIX CPEJCTB MO TUCIUIUIMHE (MOJYIIIO)

HaumeHnoBaHMe OIIEHOYHOTO Cpe€aCTBa U I1p

KoHuTtponupyembie TeMbI eacrasnenue ero 8 OC

JUCLIUILIMHBI

KonTponupyemsle IIaHupyeMBbIe pe3y
JBTATHl O0yYECHHUS

ITpomexxyToyHas at

Tekyuii KOHTPOIIb
TecTalus

OuHast popma oOydeHHUs




P11 3HaHue : 6a30BBIX ajIropu Joxkman, cooO01eHn Tecr
TMUYECKHMX KOHCTpyKimi, | 1.1. OcHOBHEIE NOHATUA U | ¢
QITOPUTMUYECKUX A3BIKOB | OMNpeseneHus nHpOpMaTH
W cpesl paspaboTKy s pe | Ki [pakTndeckas pabo Teer
HICHHS 33/1a9 B 00JIACTH 1T ra
podeccroHaTBHOM IeaTen
o 1.2. TIporpaMMHbIe cpejic Hownan, coobmenn | .
OCTH, a TaK)K€ COCTaBa o
W CpeJICTB peammzain uy | 1B PeaMsalin nHdpopma
dopmarmonHbIx cuctem n | IHOHHBIX HPOLECCOB Mpaxruyeckas pabo | ..
TEXHOJIOTU I Ta
Jloknazn, cooOIeHn Tecr
1.3. Cucremuoe nporpam | ©
MHOE o0ecTieueHne IpakTuyeckas pabo Tecr
Ta
Joxmam, cooOmeHu Teer
1.8. Texnuyeckue cpeact | e
Ba peanuszauuu uHpopma
LIUOHHBIX IIPOLIECCOB Ilpakriaeckas pabo Tecr
Ta
Joxma, cooOmeHu Teer
1.9. Jloxkanbueie u rodan | ©
bHbIE ceTH OBM Mpaxriueckas pabo | .
Ta
P2 YMeHue : IpUMEeHSTh Ha II JToknaz, cOOBIIeHH T
ect
paKTUKe 3HAHHA B 00J7IaCT 1.4. Tipuxnagsoe nporpa e
W aJTOPUTMHU3AIHN U TIPO
AN 5 MMHOE o0ecIieueHue IpakTHyeckas pado
P poBaHus, paboTaT Tecr
b C Pa3JIMIHBIMHU BUIAMH Ta
MH()OPMAIUH C TIOMOIIBIO 1.5. Beeaenue B mporpam Jlokiaz, COOOIEeHH T
KOMIIBIOTEPA M APYTUX CP | mppoBaHKE. 3HAKOMCTBO e ect
€/ICTB HH(OPMAIHOHHBIX C SI3BIKOM IIPOrpaMMHUPOB
¥ KOMMYHHMKaUHOHHBIX T¢ | apps Python u cpemoii pa TpaKTieckas paGo
XHOJIOTHH 3paboTkoit Jupyter Noteb Ta Tecr
ook
1.6. OcHOBHbIE MOHsTHs 1 | ALOKIaJ, COOOMIEHH | .
xapakrepuctuka ucnonss | ©
YEeMOrO sI3bIKa MPOrpamMm TpakTHyeckas paco
nposanust Python Ta Tecr
1.7. Peanu3anmsi OCHOBHEI Jokman, coo01IeHn Tecr
X aITOPUTMOB CPEACTBaM | ¢
u s1361Ka Python. 3Hakomc
TBO ¢ OMOIMOTEKaMH MaIll
WHHOTO O0YYCHHS SI3bIKa TpakTuyeckas pa6o
nporpammuposanus Pyth | 14 Tecr
on: Pandas, NumPy, Matp
lotlib
PI3 Hagrik : Bnagenus anropu | 1.6. OCHOBHBIE OHSTHS U
TMHYECKAMH S3bIKAMH M C | XapakTepucTuka ucmons3 | IIpaktuueckas pabdo Teer
penaMu pa3paboTKU U p | yeMoro si3bIKa MporpamMm Ta
eIIeHMS 3a1a4 B 00acTu nposanus Python
NPOECCHORANBHON AeATE | | 7. Peamusams OCHOBHEI
JIbHOCTH X alrOPUTMOB CPEICTBAM
U si3bika Python. 3nakomc
TBO ¢ OubmuoTekamu Mam | [Ipaktuueckas pabo Teer
HWHHOTO 00YYCHHS SI3bIKA Ta
nporpammupoBanust Pyth
on: Pandas, NumPy, Matp
lotlib
P14 3HaHUE : TEOPETUUECKUX Jloknaj, coobieHn Tect

OCHOB B 001acTH HHGOPM
AIIMOHHBIX TEXHOJIOTHH 1

1.1. OcHOBHBIE TTOHSTHS U

(S




HaBBIKOB IpHMeHeHus OB

ornpezaeneHus HHHOpMAaTH

INpakTHdeckas pado

M, IPHUHIKUIIOB pa3paboTK | Ku T2 Tecr
1 aJITOPUTMOB U HX TIPOTP
aMMHO¥ peanu3ammu, 0071 Joxmnan, cooOmieHu Teer
acTeil IPUMEHEHHS a3l 1.2. TIporpammubie cpenc | e
YHBIX THIIOB JaHHBIX H an | TBa peanusaiuy undopma HMpaxraecxas pabo
FOPHTMOB [IMOHHBIX MPOIIECCOB p p Tecr
Ta
Jloknazn, cooOmeHu Tecr
1.3. Cucremnoe nporpam | ©
MHOe obecrieueHne IpakTHyeckas pado Teer
Ta
Joxmam, cooOmeHu Teer
1.4. Tlpuknansoe nporpa | ©
MMHO€E 00ecreueHue IpakTuueckas pa6o Tecr
Ta
OKJIaJl, COOOIIICHN
1.8. Texuuueckue cpeacr il ? Tect
Ba peann3anuu uHpopma
[UOHHBIX MTPOIIECCOB IpakTryeckas pabo Tecr
Ta
Joxmnan, cooOmeHu Teer
1.9. Jlokanbuele u rnoban | ©
bHble ceT IBM Mpaxruyeckas pabo | ..
Ta
P15 YMenue : paboTaTh ¢ pasi Jlokiaz, COOOIIEeHH Tecr
WHEIMH BHZaMit HHGOpM 1.4. IlpuknanHoe nporpa €
alliu C MTOMOIIBIO0 KOMITh
oTena 1 MMHOE o0ecIieueHue TpakTHyeckas pado
pa 1 ApYTux CPe/CTB Tecr
HUH(POPMAIHOHHBIX HH(OK ra
OMMYHHKAITMOHHBIX TEXH JloK1a11, COOGIICHHM
onoruii (MKT), ocymiecTs 1.6. OCHOBHBIE MTOHSTHS U R Tecr
JISATh IIPOTPaMMHYIO pealt XapaKTCPUCTHUKA UCITI0JIb3
W3alUI0 aJITOPUTMOB YEMOro s3bIKa IIPOrpaMm HpaKTquCKaﬂ pa60
upoBanus Python Ta Tecr
1.7. PeaJII/I?:aHI/IH OCHOBHBI 210]()'[3}1’ COO6HI€HI/I Tecr
X aITOPUTMOB CPEACTBaM | ¢
u s1361Ka Python. 3Hakomc
TBO C OMOJIMOTEKaMK Malll
WHHOTO 00YYEHHS S3bIKa TpakTuyeckas pa6o
nporpammuposanus Pyth | 14 Tecr
on: Pandas, NumPy, Matp
lotlib
JHoxmnan, cooOiieHu Tecr
1.10. OcHoBEI 1 MeTOBI 3 | ©
AUTH! HHQOPMALIH MpakTieckas pabo | o
Ta
P16 HaBbik : Bl1ajicHUsI OCHOB Jlokiaz, COOOIEeHH Teor
HBIMH METOJIaMH paboTHI 1.4. TpHsagHoe mporpa e
Ha KOMIIBIOTEPE C UCIIOIb
MMHOE o0ecIieueHue
30BaHHEM YHHUBEPCAIBHBI llpaxriieckas pado | ...
X TIPUKIAIHBIX IPOTPAMM, ra
a3pa00TKH aJITOPUTMOB
pasp P 1.7. Peanu3anyst OCHOBHEI Hoxnaz, coobmenu Tect
pCLICHUsI THITOBBIX 33/1a4,
N X aJrOpUTMOB cpeactBam | ©
WCCIICIOBAHUS UX CBOHCT
u s3p1ka Python. 3Hakomc
B, CAMOCTOSITEIBHOTO PEIl
TBO ¢ OMOIMOTEKAMH MaIll
€HHS 33124 C TIOMOIIBIO K n 6
HWHHOTO 00YYCHHS SI3bIKA pakTuueckas pabo
OMIIBIOTEPOB Tecr

nporpammuposanust Pyth
on: Pandas, NumPy, Matp
lotlib

Ta




OKJIaJ], COOOIIEHHN
A A m Tect
1.10. OcHoBbI 1 MeTOABI 3 | ©
AUMTH HHYOPMALIHH [pakTndeckas pabo
a Tect
T

4 Onucanue Npoueaypsl ONCHUBAHUS

KayectBO chOpMHPOBAHHOCTH KOMIETCHIIMH Ha JaHHOM JTare OILICHUBAETCS 10
pe3yaprataM TEeKyLIUX W MPOMEXYTOUYHBIX aTTECTAllMil MPU MOMOUIM KOJIMYECTBEHHOW OLICHKH,

BbIp@)XEHHOW B Oamnmax. MakcuMmanbHas cymMma OaijioB Mo AucuuiuinHe (Monynmio) paBHa 100
Oasuiam.

. OrneHoYHOE CPEnCcTBO
Bun yueOHolt nesiten

bHOCTH Tpakraaeck Tect Jokman Urtoro
ue 3a1a9u

Jlexuun 10 10

[IpakTrueckue 3aHAT 60 60

ust

IIpoMexyTouHas aTt 20 20

ecTanus

CaMmocTosTenbHAs pa 10 10

6ota

Hroro 60 20 20 100

Cymma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBHHU C TaOIHUIICH.

Cymma 6amnoB [ Onenka o npomesxy

o XapaKTepI/ICTI/IKa KadyeCTBa C(bOpMI/IpoBaHHOCTI/I KOMIICTCHIIUH
0 JUCLUILIMHE TOYHOH aTTCCTAalluUn

CTyaeHT 1eMOHCTPHUPYET CHOPMHPOBAHHOCT JUCIUILUTHHAPHBIX KOMIIETECHINH, 00
Hapy>XUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U NIyOoKoe 3HaHHE y4eOHOro MaTep
o1 91 10 100 «3a4TeHO» / Haja, yCBOMII O(jHOBHyPO J'II/IT?paTypy U 3HAKOM C JIONIOJIHUTEJIbHOU JIUTEpaTypol, pe
«OTJIIMYHOY KOMEH/IOBaHHOI IIPOTpaMMOH, yMeeT CBOOOIHO BHINOIHATH IPAKTHUECKUE 3a1aHN,
MPeLyCMOTPEHHbIE MPOrPaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSM
Y, YMEHUSIMU, IPUMEHSAET UX B CUTYaLUsIX MOBBIIIEHHOH CI0KHOCTH.

CTyneHT AeMOHCTPHPYET CPOPMUPOBAHHOCTD AUCHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3a4TeHO» / HOBHBIC 3HAHUSA, YMEHUSA OCBOCHBI, HO JOIYCKAIOTCS HE3HAYUTEIbHBIC OLHvl/I6KI/I, HET
«XOPOIIO» OYHOCTH, 3aTPYTHEHUS [IPU aHAJTUTUYECKUX OINEpalusiX, IEPEHOCE 3HAHUN U YMEHHU

Y Ha HOBBIC, HECTAHJAPTHHIC CUTYallUH.

CTyIeHT IeMOHCTpUpPYET CHOPMUPOBAHHOCTh AUCIUTUTMHAPHBIX KOMIICTCHITHIA: B X

«3a4TeHO» / 0J1e KOHTPOJIEHBIX MEPOIIPUSTHH JOITyCKAIOTCS 3HAYUTENBHBIE OIIHOKH, IPOSIBIISIETC
ot 61 10 75 «YJIOBJIETBOPUTENILH 51 OTCYTCTBHE OTJEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JAUCLUIUIMHAPH
o» bIM KOMIIETEHIUAM, CTYAE€HT HUCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHHS NIPU ONIEPUP

OBaHUU 3HAHUAMH U YMEHUSIMU IIPU UX IIEPEHOCE HA HOBLIC CUTYaALlUH.

«HE 3a4TCHOY /
ot 41 10 60 V crynenta e chOPMUPOBAHBI AUCHUILTMHAPHBIE KOMIIETEHIIUH, IPOSIBISIETCST HEIO

«HCYMOBJICTBOPUTCIL | orarounocTs 3HAHUHN, yMEHUH, HABBIKOB.
HO»

«HE 3a4TEHOY /
o1 0 110 40 JlMciMIUTMHAPHBIE KOMIETEHIMA HE C(OPMHUPOBAHBL I[IpOSIBISETCS TOJHOE WM

«HEYNOBJICTBOPHUTEIH MIPAKTUYCCKHU MMOJIHOC OTCYTCTBUC 3HaHHfI, yMeHHfI, HAaBBIKOB.
HO»

S IlpumepHBIe OLIECHOYHBIE CPEeACTBA
5.1 llepeuenn TeM AOKJIAA0B, COOOIIEHUIT

1. Hasnauenue uH(popMarum, u ee posib B COBpEMEHHOM MUPE
2. TlonsTus nHGOPMAITMOHHBIX TEXHOJIOTHMA, KOMITBIOTEPHBIX TEXHOJOTHUN — CXO/CTRA,



OTIINYUSI.
3. TlousaTus rmo0anu3any U HHTErpaluu B cepe NHPOPMAITMOHHBIX TEXHOIOT U
4. Tlpobnemsl Ha MyTH WH(GOPMATU3ALIUN B COBPEMEHHOM MHPE
5. W3meHeHus cTuis BeneHUs OusHeca ¢ BHenpenuem UT
6. IlonsTue u crpykrypa uapopmanronHoro mpoiecca (UIT)
7. Tonarue uHdopMaoHHOTO 6apbepa, BUIbI, IPUMEPHI.
8. Cocrasmstomiue ((ha3pl) HHPOPMAIIMOHHOTO MPOIIECCa U MX ATAIIBI, IPUMEPHI
9. Texumueckue cpencrsa peanusanuu UII (o dazam: nepenaya, xpanenue, o0padoTKa)
10. OOmias cxema nepeaayn HHPOPMAINU, KOJUPOBaHHE-1EKOAUPOBAHNE
11. UndopmannonHblie KaHajbl, UX IPOMYCKHAs CIIOCOOHOCTD
12. ba3bl JaHHBIX U XpaHWIUIIA TaHHBIX — CXOJCTBA U Pa3IHUUs.
13. Ionstue CYB/I, Ha3HaueHMEe, NPUMEpPHI
14. A3eik HTML - onpenenenue, Ha3HaAUeHUE
15. Konuennus pacnpenenennoin MC "BecemupHnas nayruHa'
16. UndopmanroHHbIil OU3HEC U UCTOPUS €T0 PA3BUTHS
17. DOnexTpoHHbIE AEHBIH, JIATEKHBIE CUCTEMBI
18. MHTepHeT-pexsiaMa — onpeesieHrue, Ha3HaueHNue, IpUMephbl
19. DnexTpoHHas JOKyMEHTalus (KHUTW) — Ha3HAaYeHHe, CO3aHne, Ipoaaka
20. OLAP-texHonoruu u textonoruu Data Mining
21. CucreMbl, OCHOBaHHBIE HAa 3HAHUSX, SKCIIEPTHBIE CUCTEMBI
22. WudopmarmoHHbIl pecypc Kak HHGOPMAIIMOHHBIA TOBAP
23. OcHOBHBIE YepThl HHHOPMALIMOHHOTO OOIIECTBA («+» U «-»)
24. Wudopmaruzanus npeanpusTus
25. TonsTre nHGOPMALIMOHHOTO MPOCTPAHCTBA (CPEBI) TPEATPUITUS
26. IlonsTHe KauecTBa MPOTPaMMHOT0 HHTep(eiica, HHIEKC KauecTBa.
27. TlonsTus nHGOPMAITMOHHONW 0€30MTaCHOCTH, 3alTUTHI MH(POPMAIIUU U 3aAIIUIIEHHON CUCTEMBI.
28. Bupycsl u MmeToasl 60phObI ¢ HUMU. AHTUBUPYCHBIE IPOTPAMMBI U TAKETHI.
29. TlousTHe cucTeMbl HH(POPMAIIMOHHON 0€30MaCHOCTH, €€ IIeTTH COCTaB.

Kpamkue memoouueckue ykazanus

Joknan mpeactaBisieT coboi myOnMYHOE COOOIIeHHe, MpPEeanoaramllee pa3BepHyTOe
U3JIO)KEHUE Ha OMNpejelieHHylo Temy. JIokiag - 3TO BHUJ CaMOCTOSITENBbHOM pabOThl, KOTOPBII
crocoOcTByeT (HOPMUPOBAHHUIO Y CTYIEHTOB HAaBBIKOB HCCIIENOBATENbCKOW PabOTHI, pacIIMpsieT
MI03HABATEJbHBIE HHTEPECHI, TPUYYAET KPUTUUIECKU MBICIIUTH.

[TonroroBka fqokIiaja npeArnoiaaraeT caeAyonue 3Tarbl:

1. Onpenenenue nenu nokiaaaa (MHPOPMUPOBATh, OOBACHUTH, 0OCYAUTH YTO-TO (IIpobdIEMY,
pelieHne, CUTyaluIo | T.11.).

2. [lonGop ans gokiaga HEOOXOAUMOTO MaTepuana u3 JUTePaTypPHBbIX HCTOYHHUKOB.

3. CocraBieHue IulaHa JIOKJIaja, pacrpeseneHne coOpaHHOro mMarepuaia B HEOOXOAUMOM
JIOTUYECKON MOCIEA0BATEIHHOCTH.

4. KomnozunmonHoe oopmiieHne A0KIaa B BUJIE 3JIEKTPOHHOM Mpe3eHTaIiH.

ITocTpoeHune nokiaza BKIOYAET TPU YaCTHU: BCTYIUIEHNE, OCHOBHYIO YacTh U 3aKJIIOUYECHHUE.

Berymiienne comepxut: (GOpMyIuMpOBKY TEeMbl JOKJIana; akKTyalbHOCTb TEMbI; aHallu3
JTUTEPATyPHBIX HICTOYHUKOB (PEKOMEH]IyeTCs HCIIONIb30BaTh JaHHbIE 3a TIOcaeAHue 3-5 NeT).

OcHOBHasi 4acTb COCTOUT W3 HECKOJBKHX pPa3JeliOB, IOCTENEHHO PACKPBIBAIOIIUX TEMY.
Eciu HeoOxommmo, [uisi OOOCHOBAaHUSI TEMBbl HCIOJNB3YETCS CChUIKA HAa MCTOYHHUKH C
JI0Ka3aTeIbCTBAMH, B3ATBIMU M3 JIMTEPAaTyphl (LUTHPOBAHHWE aBTOPOB, YKa3aHue Ludp, (GpaxTos,
ompeneneHuit). M3mokeHue MaTepuana  JIODKHO  OBITh  CBSI3HBIM,  IIOCJI€OBATEIHHBIM,
nokazatenbHbIM.  Croco0®  HM3J0XKEeHWs MaTepuana Uil BBICTYIUIGHHS —JOJKEH HOCHUTh
KOHCIIEKTUBHBIN WIH T€3UCHBIA XapakTep.

B 3akmioueHuM MOJIBOASTCS UTOTH, (QOPMYIHUPYIOTCS IJIaBHBIE BBIBOJBI, MOJAYEPKUBAETCS
3HaU€HHWE PACCMOTPEHHOW MpoOJeMbl, TMpeajaraloTcs cambleé BaXKHbIE  IPAKTHUYECKHE
PEKOMEHIALINN.

O0BeM TekcTa OoKIaAa T0KEH ObITh PACCUMTAH HAa MPOU3HECEHHE JT0KIaaa B TedeHue 7-10



MHHYT.
IlIxana oyenku

Ornenka Bamasr Ormnucanue

CTyZ[eHT TIOJTHO PACKPBIBACT TEMY NOKJIaAa, BIaACeT TCPMUHOJIOTHYCCKUM alllapaToM, JIOTUYHO U I1
OCJIEAOBATCIIBHO U3JIara€T MaT€puall, MOXKET 000CHOBATH CBOH CyXICHUA, IPUMCHUTD 3HAHUA HA 1P

5 16-20
aKTHKe, IPUBECTU HEOOXOMMBIE IPUMEPHI HE TONIBKO U3 yIeOHHKA, HO M CAMOCTOSTEIBHO chopMy
JIMPOBaHHbIE
CTyzeHT MOJTHO PacKPBIBAET TEMY JOKIAJa, TPaMOTHO HCIIOIb3YEeT TEPMUHOIOTHUECKUIT anmapar, 1
4 11-15 OrMYHO ¥ MOCJIEIOBATENIbHO U3JIaraeT MaTepuall, MOXeT 000CHOBATh CBOM CYIK/ICHUS, IPUBECTH HEO

6XOZ[I/IMI;I€ MPUMEPLI HE TOJIBKO U3 y'{e6HI/IKa, HO U CaMOCTOATECIIBHO C(bOpMy.HPIpOBaHHLIe, HO
JOITyCKAaeT OAHY-ABE HETOYHOCTHU B OTBETC

CTyzeHT pacKpbIBaeT TeMy J0KJIazia, OOHapyKMBaeT 3HAHUE U TOHMMAaHNUE OCHOBHBIX IOJIOKEHUH JT
AHHOM TeMBbI, HO M3JIaracT MaTepuall HEMOJIHO U JOIyCKAeT HETOYHOCTH B OLPEICICHUY MOHATHH 1

3 6-10 1M GOPMYIHUPOBKE BEIBOJIOB; HE YMEET JOCTATOYHO ITyOOKO M JOKA3aTeIbHO 000CHOBATH CBOH CYX
JIeHUs ¥ IPUBECTH CBOU MPUMEPBI, U3J1araeT MaTepHall HeTMocCIeA0BaTeIbHO, HEIOCTATOUHO CBOOO

HO BIIaJIe€T MOHOJIOTHYECKOH peunto

CTyIeHT HeTTyOOKO pacKpbIBaeT TeMy, 0OHapyKHBaeT He3HAHUE OONbLIEH YaCTH COOTBETCTBYIOLIE
T'O BOIIPOCA, JOITyCKaeT OMUOKH B ()OPMYJIUPOBKE ONPEAEICHHUI 1 BBIBOJIOB, NCKKAIOLINE UX CMBI
cJ1, 0eCTIopsIOYHO ¥ HEYBEPEHHO M3JIaracT MaTepual, He yMeeT JaBaTh apryMEeHTHPOBAaHHbIE OTBET
Bl, JIONCKAeT CePhe3HbIC OIMOKU B COAEPKAHUM OTBETA.

5.2 Ilpumepsnl 3aaHUii 1/ BHIIOJHEHUsI IPAKTUHYECKUX PadoT

5.2.1 3apaua 1. Peanu3zauus JuHeHHBbIX KOHCTPYKIMA cpeacTBamMu si3bika Python

Hamummure mnporpamMmy, KoTopasi TpPHUBETCTBYeT ToJb30BaTens, BbIBOAs cioBo Hello,
BBEJICHHOE MMSI M 3HAKW MPENUHAHUA 10 o0pasily (CM. MpUMEp BXOJHBIX M BBIXOJHBIX JAHHBIX).
[IporpaMma J10J’KHA CYUTHIBATH B CTPOKOBYIO TIEPEMEHHYIO 3HAYE€HUE U MHICATh COOTBETCTBYIOIIEE
npuBercTBre. OOpaTuTe BHUMaHHUE, YTO IMOCIE 3alATON JOKEH 00s3aTeNIbHO CTOSTH MpoOen, a
nepeJl BOCKJIMIIATEIbHBIM 3HaKOM ITpo0Oesia HeT.

Bxonnsie nannbie

Harry

BBoautcs ctpoka, 1iiMHa KOTopoi He npeBsbimaeT 100 CHMBOJIOB.

BrixogHsle nanHbIe

Hello, Harry!

BriBenuTe oTBET Ha 3a/1ayuy.

5.2.2 3agaua 2. PadorTa ¢ co3paHueM 1adJoHa

[Tepen Bamu 11a0JIOH peLienTa TecTa:

Penten

Ha3BaHue uHrpeauenta: 200 r

Ha3zBaHue uHrpeauenra: 300 r

Ha3BaHue uHrpeauenta: 100 r

Hanummre koj, KOTOpBIA AenaeT cleAylollee: 3ampalluBaeT Yy MOJb30BaTeNsl Ha3BaHUS
MHTpEIUeHTA (TP OTIENBHBIX BOIIPOCA), @ TOTOM ITOICTABIISIET MX B UMEIOLIUICS Ia0JI0H.

Ilpumep:

BBenute Ha3BaHUE NEPBOro UHIPEIUEHTA: MyKa

BBenute HazBaHue BTOPOTO MHTPEIMEHTA: BOJA

BBenuTe Ha3BaHUE TPETHErO MHTPEAUEHTA: MACIIO

Pentenit

myka: 200 r

Boma: 300 r

macno: 100 r

5.2.3 3apaya 3. Peanmsanusi pa3BeTBJSIIOIIMXCH AJTOPHTMOB CPEACTBAMH fI3bIKA
Python.
HNwmeerca N Kr MeTaUTMYECKOrO CIUIaBa. M3 HEro M3roTaBiMBarOT 3aroTOBKH Maccod K kr



kaxnaas. [locie ATOro m3 KakJaoW 3aroTOBKU BBITAYMBAIOTCS JeTald Maccod M Kr kaxnas (u3
KaKJIOM 3aroTOBKM BBITAYMBAIOT MAaKCHUMAJIbHO BO3MOXKHOE KOJWYECTBO aeraneit). Ecimm ot
3arOoTOBOK MOCIE€ 3TOr0 YTO-TO OCTaeTcs, TO OTOT MaTepuajd BO3BpallalOT K Haydaly
MMPOU3BOJACTBEHHOI'0 MKJIA U CIUIABJISIOT C TEM, YTO OCTAJIOCH IPU U3TOTOBJIIEHUU 3arOTOBOK.

Ecnu Toro crutaBa, KOTOPBIM MOJY4MIICS, TOCTATOUYHO JUJISl U3TOTOBJIEHUSI XOTS Obl OJHOMN
3arOTOBKH, TO M3 HEr0 CHOBA H3rOTABIMBAIOT 3arOTOBKM, M3 HUX — JeTanyd U T.A. Hanummre
MporpamMmy, KOTOpas BBIUYMCIUT, KaKO€ KOJUYECTBO JETajell MOXKET OBITh MOJYYEHO MO 3TOM
TEXHOJIOTMH M3 UMEIOIINXCs UCX0AHO N KT CcruiaBa.

Bxonnrsie naHHbIE

IIporpamma nosrygaeT Ha BXOJ TpH HaTypaibHbIX uyncaa N, K, M.

BoixoHbIE JaHHBIE

BriBenuTe 0JHO YMCIIO — KOJIMYECTBO JIETAICH, KOTOPOE MOMKET MOJTYUYUTHCS IO TaKON
TEXHOJIOTHH.

5.2.4 3agauya 4. PaGoTa ¢ MHOTOKpPaTHBIM 3aIlyCKOM siYeeK ¢ KOJ0M

C mpuxoJOM BECHBI NMHWTOH PEIIMJ KaXIbId JICHb BBINOJ3aTh MOTPETHCS Ha COJIHBIIIKO.
OnHako OH 3HaJI, YTO COJIHLIE BECHOW JJOBOJILHO aKTHBHOE, M MIO3TOMY pa3padoTall TaKylo CXeMy: B
IIEPBBII J€Hb OH TPEETCS OJHY MHUHYTY, a B KaXKIbIM MOCICAYIOUIUMN JEHb YBEIUYHMBAECT BpEMs
npeObIBaHUS Ha COJIHIIE HAa 3 MHHYTHL. HamummTe Koz, KOTOpBIN MO3BOJUT BBIYHCIATH, CKOJIBKO
MUHYT IIUTOH OYAET TPATUTh Ha COJIHEYHbIC BaHHBI B HEKOTOPHIN BHIOPAHHBIH JICHb.

Buumanme: Bam KoJ JOJDKEH BBIBOJUTH HOMEp JHS M YUCIO MHUHYT. MICIONB30BaTh IUKIIBI
HEJb3s, B 331aHUU MPEIOIaraeTcsi MHOTOKPATHBIH 3aITyCK sSY€eK C KOJOM.

5.2.5 3apgauya 5. Opranu3anusi HMKJI0B cpeacTBaMu si3bika Python

Jlanbsl 1Ba ueThIpEX3HauHbIX uucia A u B. BeiBegure B mnopsake BO3pacTaHUsl Bce
YeTBIPEX3HAYHBIE YHCIa B HHTepBajge oT A 1o B, 3amuce KOTOpBIX COIEPKUT POBHO TpPH
OJIMHAKOBBIE IIU(PHI.

Bxonnrsie naHHbIe

BBonagrcs nBa nenbix uncia A u B.

Brixonnble qaHHbIe

BriBenute oTBET Ha 3a/1a4y.

5.2.6 3agauya 6. PaGoTa ¢ npoBepkoii ycJ0BHi

Hamummre nporpamMmy, KOoTopasi IPOCHT TOJ30BaTENsl BBECTH TOJIOKUTEIBHOE YHCIIO, H
€CIIM TI0JIb30BaTeIh BBOAUT IMOJIOKUTEIHLHOE YHMCIIO, BBIBOAUT HAa SKpaH coobOmieHue "Bwl BBenu
MOJIOKUTEILHOE Ynciio!", eciv HeT — "ITO HE MOJOKHUTEIBHOS YUCIIO.".

Cuuraiite, 4TO MOJIH30BATEb B JTIOOOM CITydae BBOJMT YUCIA, @ HE KAKOH-TO TEKCT.

5.2.7 3agaua 7. O6padoTka maccuBoB B s3bike Python

JlaHOo YuCII0 N M MAacCUB pa3MepoM h X n. J[Jist mosryueHust MaccuBa MCIOJIb3yiTe TeHepaTop.
CnenaiiTe nBa BapyMaHTa MacCUBa: CUMMETPUUYHBIA U HecuMMeTpUuHbIid. [IpoBeprre, sBIsSeTCS N
ATOT MAacCHMB CUMMETPHUYHBIM OTHOCHUTEIHHO TIaBHOW auaroHanu. BeiBemure cioBo “YES”, ecnu
MacCUB CHUMMETpHYHBIH, U cioBo ‘“NO” B mpoTtuBHOM ciyyae. Pemienue odopmure B BHIE
¢ynkuuu [sSymmetric(p), rae p — Maccus.

5.2.8 3agauya 8. PaboTta ¢ 3J1eKTPOHHBIMH TA0TUIIAMM.

Hcnonp3oBaHue B (QopMylax OTHOCHTENBHBIX, AOCONIOTHBIX M CMEIIAHHBIX CCHUIOK Ha
anpeca syeek. KomwmpoBanue ¢opmyn. CBsi3biBaHHE JHMCTOB pabodMX KHUT MEXIy COOOil.
BoigeneHue TONbKO OJHOM SYEMKU BHYTPH CIHCKA JUIS IPAaBWJIBHOIO BBIIIOJIHEHMS OIlEpalui Co
CHUCKOM. BpINoHEHHE CO CHHCKOM oOmepanuil COPTUPOBKH, (MIBTpALUU, MOJBEICHUS WTOTOB.
Co3pmanue cBOAHOM U KOHCOJIMAMPOBAHHON TaOIMIIBI.

5.2.9 3agaua 9. Padora 6uodamorexoir Pandas



PaGoratp ¢ wu3BecTHOM 0a3o0if naHHBIX MO mnaccaxupam "Turanuka" (oHa dYacTo
UCTIONB3YETCS B Kypcax 10 SKOHOMETPUKE M MAIIMHHOMY OOyYeHUIO, HO TIPEACTABISIET HE TOJIHKO
CTaTUCTHUYECKON, HO M COJIepKaTEeIbHBIN UHTEPEC).

[Tepemennsbie (cTONMOIBI) B 6a3e qaHHBIX « TUTaHUKA:

Passengerld - id maccaxupa

Survived - GMHapHBII MOKa3aTeNb, BBDKUI Maccakup win Het (1 - Bbokui, 0 - He BBKIII)

Pclass - kiacc maccaxupa

Name - M naccaxupa

Sex - mon naccaxwupa

Age - Bo3pacT maccaxupa

SibSp - uncno poaHbIx OpaTheB/cecTep naccaxkupa Ha 60pTy Kopaliast (WK CyIpyroB)

Parch - uncno poguteneit maccaxxupa Ha 60pPTy KOpaoIIst

Ticket - HOMep Omtera

Fare - croumocTs 6uiera

Cabin - karora

Embarked - mopt, B KOTOpOM Iaccakup B30I Ha Mary0y Kopaois

1)  3arpysure 6a3y maHHbIX U3 ¢aiina Titanic.csv.

2) 3arpy3ure 6a3y JaHHBIX Tak K3 (ailia emie pas, HO Tak, yToObl ctonben Passengerld
ObLT UACHTH(PUKATOPOM, TO €CTh HOMEPOM CTPOKH (index).

3) VYnanute u3 6a3bl CTPOKHU € MPOMYLICHHBIMU 3HAYEHUSIMU U COXPAHUTE U3MEHEHUS B
camoii Oaze.

5.2.10 3apaua 10. PaGora c 6udauorexkoit NumPy
CozpaTe MaccuB-numpy ¢ MOCIEI0BAaTEIHBIMY 3HAYE€HUSIMHU B Auanas3ose ot 1 1o 30
IIpumeuanue: g penieHus 3TOU 3a1a4U UCIIONB3YETCSl BCTPOCHHBIM METO numpy.arange

5.2.11 3apaua 11. Pa6ora ¢ oubdamorexoit Matplotlib

Ucnone3yss 0a3y paHHbIX «Turanuka» u3 3amgaun Ne9 nocTpoHTE TUCTOrpaMMy Ul
nepemeHHoi Bo3pact (Age), cnenaiite ee KpaCHOTO 1IBETa, MOIUIIUTE OCH U JO0ABETE 3ar0JI0BOK
rpaduxa.

Kpamkue memoouueckue ykazanus

Ha BrImonHeHue oHOM MpakTU4ecKoi paboThl OTBOAUTCS HE O0Jee OJHOTO JByX4acCOBOIO
3aHATUS (BKJIIOYAs 3aTpaThl BPEMEHUM HA MPOBEICHHE IMPOMEKYTOUHOI'O TECTa Ha IOCICAHEM B
y4eOHOM Tiepuojie J1abopatopHoM 3aHsATuH). [lociae BBIMOTHEHUS KaXIOW MPaKTUYECKOW paboThI
CTYIAEHT JOJDKEH MPEACTAaBUTh OTYET O €€ BBINOJHEHUHU, a TAKXKE, N0 YKA3aHUSIM IpenoaaBaTels,
BBITIOJIHUTH JIOTIOJIHUTEIBHBIE MPAKTHUECKUE 3aJaHUs 110 TeMe paboThI.

IIxana oyenku

Ne Bamnsr Ormnucanue

CTyzeHT JeMOHCTPUPYET YMEHUS Ha UTOTOBOM YpPOBHE: YMEET CBOOOHO BBIIOJIHATE MPAKTHIECKH
5 49-60 € 3a7aHus, IPeyCMOTPEHHbIE IPOTPaMMOH, CBOOOTHO ONEpUPYET NPHOOPETEHHBIMH YMEHUSIMY, 1T
PUMEHSET X B CHTYalUsIX MOBBIIIEHHON CIOKHOCTH.

CTyzeHT JeMOHCTPUPYET YMEHUS Ha CPEIHEM yPOBHE: OCBOHMJI OCHOBHBIE YMEHHS, HO JOITyCKAIOTCSI
4 3748 HE3HAYUTEJIbHBIC OMINOKH, HETOYHOCTH, 3aTPyIHEHHUS IPH aHATUTUIECKUX OIEepanusX, IepeHoce y
MEHHMI1 Ha HOBBIC, HECTAH/IAPTHBIC CHTYALlHH.

CTyzmeHT JeMOHCTPUPYET YMEHHUS U HAaBBIKK Ha 0A30BOM YPOBHE: B X0O/I€ KOHTPOIBHBIX MEPOIPHSITH
1 TOMYCKAIOTCS 3HAYUTEIbHBIE OUINOKHU, IPOSIBIISETCS OTCYTCTBHE OTACIBHBIX YMCHUI, HABBIKOB 10
3 24-36 JTUCLUITMHAPHON KOMIIETEHIIMH, UCIIBITHIBAIOTCS 3HAYUTEJIbHBIC 3aTPYAHEHHS IPU OIIEPUPOBAHUU
YMCHUSIMH U IIPH UX MEPEHOCE HA HOBBIC CUTYAIIUH.

CTy}IeHT JACMOHCTPUPYET YMEHHS U HAaBbIKU Ha YPOBHE HUXKE 6a30Boro: TMIPOSABJIACTCA HEAOCTATOYHO|
CThb yMeHI/Iﬁ M HAaBBIKOB.

1 0-10 CTyZ[eHTOM TMPOSABJIACTCA IMOJIHOC WJIN IPAKTUYECCKU IMOJIHOEC OTCYTCTBUE yMeHI/Iﬁ Y HAaBBIKOB.

5.3 Illpumepsbl TECTOBBIX 3a1aHUH

1. Uadopmanus, npeacTaBieHHas B KOHKPETHBIX (paKkTaX, KOTOPBIE aIeKBaTHBI BO3MOKHBIM



nporeccaM e€ 00pabOTKH, Ha3BIBACTCSA:

A. 3nanusamu; B. lanasivu; C. MHGOpMaimoHHo# cucTeMoii.

2. Kakoe wu3 cBOICTB WH(pOpMAalMK ONpPENENseT CTENEeHb COOTBETCTBUS HH(pOpMAIUU
TEKyIEMY MOMEHTY BPEMEHHU:

A. locroBepHocTtb; B. AktyansHocTh; C. JloctynHocTh; D. [TonHoTa.

3. IlporpamMmbl, aBTOMAaTH3UpYyIOIIME pPabOTy IO TNPOBEpPKE, HaJaJKe W HACTpPOHKe
KOMIIBIOTEPHON CUCTEMBI, HA3bIBAIOTCSI:

A. bazoeimu; B. Cuctemubsimu; C. CirysxeOnbiMu; D. [Tpuknagasivu.

4. IIporpaMMmebl, IpeTHA3HAYCHHBIC IS aHAIM3a JAHHBIX, COEpIKAIUXCs B 0a3e 3HAHUM, U
BbIJIaYU PEKOMEHAILM 10 3aIpOoCy MOJIb30BATENs], HA3bIBAIOTCS:

A. Cucremamu yrpaBieHus 0a3aMu TaHHBIX;

B. CucremMaMu aBTOMAaTU3UpPOBAHHOTO TPOEKTUPOBAHMS;

C. l'eorpadmuecknmu HHPOPMAIIMOHHBIMU CUCTEMAMU;

D. DkcnepTHBIMU CUCTEMAMH.

5. B OC Windows cymMMapHast JUIMHA ITyTH U UMEHU (aiijia He MOXKET MPEBBILIATh

A. 256 cumBonoB; B. 260 cumBonos; C. 512 ciMBOIOB.

6. MuHMMaNbHOM eIMHULIEN afpecaliui K JaHHBIM SIBIISETCS:

A. Cexrop; B. Knactep; C. Hununap.

7. PazButue 9BM mnpoucxoauno:

A. Ilokonenusimu; B. beccucremuo; C. I'pynnamu; D. Cepusimu.

8. DyHKUHMOHAIIbHBIE YCTPOWCTBA, pACMIOJOKEHHbIE HAa JOYEPHHUX I[UIaTaX, WU
npeJHa3HaYeHHbIE JUIs CBSA3U C MepU(EepUIHBIMU yCTPONHCTBAMHU, Ha3BIBAIOTCS:

A. Ilopramu; B. Koutpomnepamu; C. Comnpoiieccopamu.

9. YcTpoHCTBO WM KOMIIBIOTEP, MPEIOCTaBISIONICE IOJb30BATENSAM JIOKAIbHONH CEeTH
MPO3payHbIi TOCTYI K CBOMM IOCJIEI0BATEIbHBIM ITOPTaM BBOA/BBIBOJIA, HA3bIBACTCS:

A. Kommynukannonnsiii cepsep; B. Cepsep noctymna; C. ®aitnosslil cepsep; D. Pabouas
CTaHIIHSL.

10. lns cBsiz3u Mexay cOOOH JOKANbHBIX CeTed, pabOTAIIUX MO Pa3HBIM MPOTOKOJIAM,
CITyXart:

A. Moctsr; B. Mapuipytuzarop; C. I[loBroputens; D. 11nto3sl.

11. Cxema coeMHEHUS y3JI0B CETH HAa3bIBACTCSI:

A. Tononorueii cetu; B. Jlomenom cetu; C. [IpoTokonom ceTu.

12. BoigenenHast KypcuBoM 4acTh anapeca http://www.osp.ru/archlit/77.htm sBnsercs:

A. IIpotokonom cetn; B. Aapecom host-kommnerotepa; C. Umenem ¢aiina D. Jlomenom cetn

13. Jlns omHOMepHOro MaccuBa X J[UIMHOM n TpPHUBENEHHBIM (PparMeHT MpOorpaMMbl
OIpeEIsiET CYMMY €T0 3JIEMEHTOB

A. Beex; B. Heorpunarensnsix; C. [Tonoxurensubix; D. OTpunaTenbHbIX.
14. Yro BeiBeaeT koa Ha Python?

def F(n):

ifn==1:

return 0

elif n==2:

return lelse:

return F(n - 1) + F(n - 2)

print(F(9))

OrtBert:

15. Uto BeIBeeT cienyromuii ko Ha Python?
d=lambda p: p * 2

t=lambdap:p *3

Xx=2

x = d(x)

x = t(X)




x =d(x)

print(x)

Otser:

Kpamkue memoouueckue ykazanus

[IpoMeXyTOUHBI TECT MPOBOAUTCS B AJIEKTPOHHOW (OopMe BO BpeMs MOCIEAHETO B
y4ueOHOM Tmepuojie JabopatopHoro 3aHaTus. Tect coctouT u3 15-20 TectoBbIX 3amanuil. Ha
BBITIOJIHEHHE TecTa OTBoAUTCS 20 MuHyT. Bo BpeMs mpoBeieHrs TecTa UCII0Ib30BaHUE JTUTEPATYPBI

U APpYIrux I/IH(bOpMaHI/IOHHBIX PECYPCOB AOITYCKACTCS TOJIBKO ITO IIPEABAPUTCIIbBHOMY COITIACOBAHUIO
C IMperoaaBaTCICM.

IlIxana oyenku

Ne Banmst Omnucanne

5 19-20 IIponeHT npaBunbHBIX 0TBETOB OT 95% 1o 100%
4 16-18 IIponeHT npaBunbHEIX 0TBETOB OT 80 10 94%

3 13-15 IIponeHT MpaBHIBHBIX OTBETOB OT 65 10 79%

2 9-12 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

1 0-8 IIpoueHT nmpaBUIBHBIX OTBETOB MeHee 45%
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