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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),
COOTHECCHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUs 00pa30BaTelbHOM MpPOrpaMmbl,
npezcTasieH B Tabnuue 1.

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

X Kon n Pesynbrarel 00yueHus 10 AUCIUTLTHHE
onu
Haspauue OTIOI dopm nlllzl OBKa (bfliMZE:f: B; : K
BO, cokpaiienHoe PMYTHP ! p oA
KOMIICTCHIUHA AOCTHIKCHUA pe3yib DopMyIupoBKa pe3ybTara
KOMITeTEHIHN
TaTa
09.03.02 OIIK-2 : Cnocoben | OIIK-2.1k : P4 3HaHue | TEOPETHUECKUX OCHOB B
«MHpOpMaLMOHHbBIE | TOHUMATh INonumaer obnactu
CHCTEMBI U HPUHIMIBI pabOTHl | IPUHIUIBI PAOOTHI MH(OPMALMOHHBIX
TEXHOJIOTHH COBPEMEHHBIX COBPEMEHHBIX TEXHOJIOTHH ¥ HAaBBIKOB
(B-UC) NHGOPMAMOHHEIX | MH()OPMAIMOHHBIX npumeHeHus OBM,
TEXHOJIOTUH U TEXHOJIOTUH U HNPUHIUIIOB Pa3pabOTKH
IPOrPaMMHBIX MPOrPaMMHBIX QITOPUTMOB U UX
CpPEeACTB, B TOM CpPEeACTB, B TOM HIpOrpaMMHOMN
quCIIe qHCIIe peanuzamnuu, odnacreit
OTE4ECTBEHHOTO 0TE4ECTBEHHOTO HNPUMEHEHUS pa3IUuHbIX
MpPOU3BOJCTBA, U MPOHU3BOJICTBA THUIOB JAHHBIX U
HCTIONIB30BATh MX AITOPUTMOB
IIPH PELICHNN 3a1a4 PS5 | Ymenue | pabotaTh ¢ pa3mugHBIMA
npodeccroHaNbHOI BUIaMH MH(OPMAIHH C
JIeSITeIbHOCTH MOMOIIIBIO KOMITBIOTEpa U
JPYTHX CPEICTB
WHPOPMALMOHHBIX
UH()OKOMMYHUKAIIMOHHBIX
texHozoruit (UKT),
OCYIIECTBIIATh
MPOrpaMMHYIO
peann3aIyio aropuTMOB




PJ16 HaBrik | BiIageHUsI OCHOBHBIMH
METO0JIaMu paboThI HA
KOMITBIOTEPE C
HCIOJIb30BAHUEM
YHUBEPCAIBHBIX
MPUKIIATHBIX IPOTPAMM,
pa3paboTKH aNrOpUTMOB
pelIeHHs TUIIOBBIX 3a/1a4,
HCCIIEIOBAHUS HX
CBOICTB,
CaMOCTOSITCJIEHOTO
pelIeHus 3a1a4 ¢
MTOMOUIBI0 KOMIIBIOTEPOB

OIIK-6 : Cnocoben | OIIK-6.1k : PJI1 3nanue | 0a30BBIX

pa3pabartbiBaTh Hcnonp3yet AITOPUTMUIECKUX
aJITOPUTMBI U HaBBIKH KOHCTPYKITUH,
MIPOTPaMMBEI, MIPOTPaMMHUPOBAHHS AITOPUTMUYECKUX S3BIKOB
MIPUTOHEIE IS M OTJIAJKH U cpen pa3paboTKH JIst
MPAKTUIECKOTO MporpamMm peleHus 3a1a4d B 00JIacTu
MIPUMEHEHUS B npodecCHOHANBHOM
obmactu JIEATEILHOCTH, a TAaKKE
HH(POPMALMOHHBIX COCTaBa M CPEICTB

CHCTEM U peanu3anuu

TEXHOJIOIHI WH(POPMAITUOHHBIX CUCTEM

W TEXHOJIOTUH

P12 | YMeHue | NpUMEHATH HA IIPAKTHKE
3HAHUS B 00/1aCTH
ANTOPUTMU3AINH U
MPOTPaMMHUPOBAHHUS,
paboTaTh ¢ pa3TUYHBIMU
BUIaMH HH()OPMAIHH C
MMOMOIIbIO0 KOMIIBIOTEPA U
JIPYTHX CPEICTB
WH(POPMAMOHHBIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH

PJ13 HaBrix | BiajgeHus
ANTOPUTMUYECKUMH
SI3BIKAMH U CpeIaMu
pa3paboOTKy I peLIeHus
3a51a4 B 00JacT
npodeCcCHOHATBHOM
JIEATELHOCTH

2 MecTo gucuuniannbl (MoayJsi) B ctpykrype OITIOII

OTHeceHne TUCIUIUTMHBI K 00s13aTeIbHON YaCTH JUCHUIUIMH Y4eOHOTO TTaHa ONPEeeIsaeTCs
crienudukoi u muccueit BBI'Y, a taxke ocobeHHoCTsIMU B3aumoaeicTeust BBI'Y ¢ peiHkoM Tpyna
U PErHOHAJILHBIMU TPEOOBAHUSAMH, BHIPAXKEHHBIMU B pe3yJIbTaTaxX 00pa30BaHMs U KOMIIETCHIIUSX.

BxomHeiMu TpeOoBaHHAMHU, HEOOXOIUMBIMHU TSI OCBOCHHS AUCIUIUTNHBI « MTHpOpMaTHKa 1
OCHOBBI ~ MPOTPaMMHPOBAHHS»  SBISETCS  HajduuuMe y  OOydYalolmUXcsl  KOMIIETEHIUH,
c(OpMHUPOBAHHBIX HA MPEBIAYIIIEM YPOBHE 00Pa30BaHMUSL.

3. O0beM AUCHMILUITHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYJNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIMYeCTBa
aKaJIeMUYECKUX YacoB, BBIJACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEIILHYIO paOOTy, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI



Tpyxo- OO0BeM KOHTAKTHOI paboThI (dac)
Cemectp | ©MKOCTb
Hassanne OITOII ®opma YacTtp (020) Bueaynu- Popva
o0yue- MU KypC AynuTopHast CPC aTTec-
BO vII (300 TOpHast
HIA g (3.E)) Bcero Tatuu
03D0)
nek. | mpak. | ma6. | IIA | KCP
09.03.02
Mugopvaumontvie | 34,5 | gy p 1 4 17 8 8 0 1 0 127 )
CHCTEMBI H
TEXHOJIOTUH

4 CTpyKTypa U co/iepKaHue TMCUUILITHHBI (MOTYJIsA)

4.1 CTpykTypa tMcUUILIMHBI (Moayas) Aas 3P0

Tematuueckuil 11aH, OTPAXKAIOIINUN COJEPIKAHUE AUCITUIUTHHBI (IEpEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIAaHOM, MTpHUBEIeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3genbl nucuumuiiHbl (MOIYNs), BHIBI YUYEOHOW NEATEILHOCTH W (DOPMBI
TeKymero Kourpois ains 300

Kox pe- Koi-Bo yacoB, 0TBeJeHHOE Ha
dopma
Ne HazBanue Tembl 3yJbTaTa
Jlex Ipakr JIa6 CPC TEKYyIETro KOHTPOJIS
00y4eHus
OCHOBHBIE MOHITHS U
1 P/I1, P14 0 0 0 10 HE MPeayCMOTPEH
onpeseseHnst HHGOPMaTHKU
IIporpaMmHEIe cpencTBa
eanu3anuu
2| P PII1, PJI4 2 0 0 10 | e mpexyemorpen
HHPOPMAIIMOHHBIX Al PAL peayemotp
HPOLECCOB
CucreMHOE ITPOrpaMMHOE
3 P11, P14 0 0 0 11 HE NIPEAYCMOTPEH
obecrieueHne Al Pl pery P
OTYeT O BBHITIOITHEHUN
MPaKTHYECKOH padoThI
Nel, oryet o
BBITIOJIHEHUH
[IpuxnagHoe nporpaMMHOe P2, P14, o
4 0 2 0 12 MPAKTUIECKOU paboTh
obecrnieueHue PS5, PL16
Ne2, oTuer o
BBITIOJIHEHUH
MIPAaKTHIECKOI paboThI
Ne3
Beenenue B
IPOrpaMMHUpPOBaHHUE.
3HaKOMCTBO C SI3BIKOM BBICTYIUICHHE C
5 P2 2 0 0 10 y
nporpammuposanus Python JIOKJIaI0M
U cpenoit pa3paboTKOH
Jupyter Notebook
BBICTYIUICHHE C
JIOKJIJIOM, OTYET O
OCHOBHBIE TIOHATHSA BBITIOJTHEHUH
XapaKTepUCTHKA P2, P/3, MPaKTHYECKOH padoThI
6 2 2 0 20
HCII0JIb3yEMOTO SI3bIKa PJI5 N4, oTueT 0
nporpammuposanus Python BBITIOJTHCHUH
MPAKTUIECKOU paboTh
Ne5
BBICTYILJICHUE C
JIOKJIAJIOM, OTYET O
Peanmzanust ocHOBHBIX BBITIOJTHCHUH
AJITOPUTMOB CPEACTBAMH MPaKTUYECKOH pabOTHI
a3bika Python. 3HakomMcTBO C Ne6, oTyer o
7 | 6ubmmorexamu ManMHHOTO P2, P]13, 2 4 0 20 BBITIOJTHEHUH
00y4eHHs I3bIKa PJI5, PJ16 MIPAaKTHIECKOI paboThI
nporpammupoBanus Python: Ne7, oTuer o
Pandas, NumPy, Matplotlib BBIIOJHEHUN
NPaKTUIECKOH paboTHI
Ne8




OTYET O
TexHuyeckue cpeacTBa
cammaL CaMOCTOSITCIIbHOM
g|P PJI1, P/14 0 0 0 10 BBITTOJTHCHUH
MHPOPMAIIHOHHBIX .
POIECCOB MPAaKTUIECKOU pabOThI
P Ne9
OTYET O
JlokanbHbIe U TII00ATBHEIC CaMOCTOATCIRHOM
9 P11, P14 0 0 0 12 BBITOJHCHU U
cetu OBM AL PJL .
MPAKTUIECKOU paboTh
NelO
OTYEeT O
OCHOBBI 1 METO/IBI 3aIIUTHI CaMOCTOATCIBHOM
10 A & PJ15, P16 0 0 0 12 BBITNIOJTHEHU U
rHpOpMAIHN .
MPaKTHYECKOH padoThI
Noll
Hroro no tadaune 8 8 0 127

4.2 Copeprxanue pa3iesoB M TeM JUCHUILIAHBI (Moay.as) niasa 3P0

Tema 1 Ocnognvle nousamus u onpeoenenus UHGOPMamuKu.

CO[[ep}KaHI/IC TeMbl: IloHsTHE I/IH(bOpMaHI/II/I U OCHOBHBIC KOHICIIITUHN: KI/I6€pHeTI/I‘-ICCKa$[
Teopusi HHPOPMAIINH, COlMaIbHas Teopus HHpopMaruu. Buapl u cBolicTBa nHpopMaIuu, GOpMbI
ee cymiecTBoBaHUs. Turonornueckue XxapakTepucTuku wuHpopmammu. OOmas XapakTepHCTHKA
mporeccoB cbopa, o0paboTku W HakoruieHuss uHpopmarnuu. [loHATHE O HaIMOHATBHBIX
UHPOPMAIMOHHBIX pecypcax. MHopManmoHHBIA Mpolecc: TOHSATHE, CTPYKTypa, MOJCIU
WH(POPMAIIMOHHBIX ~ MMPOILECCOB. XAapaKTEPUCTUKH HWH(DOPMAIMOHHBIX TPOIECCOB:  MMOjada
nH(popmaIuu, cnocoObl mepeaadu, CrrocoObl BOCIIPUSTHS. .

@opMBl M METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: CAMOCTOSITEIbHAsI padOTa CTyICHTA.

Buapl caMOCTOSATENBHOM MOATOTOBKH CTYJACHTOB IO TEME: IMOATOTOBKA K MPOMEXKYTOYHOM
aTTeCcTalunuy.

Tema 2 Ilpocpammusie cpedcmaa peanuzayuu UHGOPMAYUOHHBIX NPOYECCO8.

Conmepxxanne Tembl: Kraccudukanms mporpammHoro obecredenus.  CucremHoe
mporpaMMHoOe obOecrieueHne: coctaB u (yHknuu. [IpukinagHoe mporpamMmHoe obOecreueHue, ero
coctaB u (pynkuuu. Ilonstue 06 MHOOPMAIMOHHBIX CHCTEMax M TEXHOJOTHSAX, OaHKax M 0Oa3zax
JAaHHBbIX U 3HaHI/II\/'I, CUCTEMAX HCKYCCTBCHHOI'O HWHTCJLICKTA, PIH(l)OpMaIII/IOHHI)IX TEXHOJIOTHUAX Ha
CeTsIX.

@opMbl M METOABl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHUHU: JICKIIH.

Buapl caMoCTOSTENBHOM TOJATOTOBKU CTYACHTOB IO TEME: MOJATOTOBKA K MPOMEKYTOYHOMH
aTTeCcTalunu.

Tema 3 CucmemHoe npozpammHoe obecnedenue.

Conepxkanrie Tembl: OOIIME XapaKTEPUCTUKH U CPaBHEHHUE BO3MOXKHOCTEW OIMEparmOHHBIX
cucreM. [lonsrue ¢aiinoBeix cuctem. [lomb3oBaTenbckue WHTEPGEHCH ONEPAIIMOHHBIX CHCTEM.
daiinoBble MEHEIKEPbl. DJIIEMEHTHl TEXHHYECKOTO M MPOTPaMMHOTO CepBUCA IEPCOHAIBHBIX
KoMmmbioTepoB. OmnepannonHeie cucteMbl cemeiictBa Windows. Tepmunonorusi. UuTepdeiic.
daiinoseie cuctembl FAT. Konnenuun 00BEKTHO-OPHEHTHPOBAHHOTO MPOTPaMMHUPOBAHHUSL.
Apxutekrypa Windows. [IpuHIIMTBI paboTH IpHIIOKEeHUH B cpene Windows. .

@opMbI W METOJBl TPOBEACHUS 3aHATHH 10 TeMme, NpPUMEHSIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTHUH: CaMOCTOSTENbHAs padoTa CTyIeHTA.

Buasr caMmocTosITeIbHOM MOATOTOBKH CTYACHTOB IO TEME: MOATOTOBKA K MPOMEKYTOYHOMY
TECTHPOBAHUIO.

Tema 4 Ilpuxnaonoe npoepammmuoe obecneueHue.



Conepxxanne Tembl: [loHATHE TPUKIAIHOTO MPOrpaMMHOrO obecredeHus. IlakeTs
NPUKIAJHBIX TporpammMm, MX Kiaccudukanus. TexHonorus oO6pabOTKM TEKCTOBOM HMH(OpManuu
(Pabora ¢ nanupiMH. AccucteHT cnusiHus. Co3gaHne cOCTaBHOTO (MHOTrO(aiIoBOro) 10KyMEHTA).
Texnomorusi 00paboTku TabnuuHOM MHPOpManuu (ABTOMaTu3anusi pacueToB. Mactep (GyHKUIHH.
MHoroctpanuuHble Tabmuipl. OO0paboTKa NaHHBIX — CIHCKU, CBA3M, MPOMEXKYTOUHBIE WTOTH,
cBOJIHBbIE Ta0OnMupl.). MHTerpupoBaHHble makeTsl i oducoB. CHCTEMBbl aBTOMAaTH3ALMH
JOKyMEHTOOOOpoTa. DKcnepTHble cucTeMbl. [IpobmemHO — opueHTHpoBaHHbIe makeTsl. [I1I1
rino0anbHbIX ceteit OBM.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: paKkTu4eckas padbora.

Buasl camocTosITeIbHON MOJATOTOBKHM CTYJEHTOB IO TEME: NOJTrOTOBKAa K MPaKTHYECKOH
paboTe U MPOMEKYTOYHOMY TECTUPOBAHHIO.

Tema 5 BsedeHnue 6 npoepammuposanue. 3HaKOMCME0 ¢ A3bIKom npocpammuposarus Python
u cpeodoii pazpabomrou Jupyter Notebook.

Conepxkanre Tembl: [I[pHHIMIIBI aBTOMAaTHYECKOW opraHu3anuu padboTsl 9BM Ha ocHOBe
XpaHUMOW B aMATU NMPporpaMMbl. OCHOBHBIE IOHATHS: JEUCTBUE, UHCTPYKLHUS, POrpaMMa. DTambl
pa3pabOTKM TMPOTpaMMHBIX MPOAYKTOB. [locTaHOBKa 3amaun W crnenupUKanus MTPOTPaAMMEI.
Anroputmuzanusi.  [loHatue — anropurMa. CrocoGpl  3amucu  anroput™moB. [lonsTue
WHCTPYMEHTAJIBHOU CUCTEMBI. ECTECTBEHHBIE U HCKYCCTBEHHBIC SI3bIKU. SI3BIKM TPOrPAMMUPOBAHUS
BbIcOKOr0 ypoBHs. Kparkas wuctopus u kiaccudukanus SI3bIKOB  [POTrPaMMHUPOBAHMUSL.
[TpoueaypHoe U AeKiIapaTUBHOE MporpaMMmupoBanue. HasHaueHue, BUABI U 001aCTH MPUMEHEHUS
S3BIKOB  TIPOTrPAMMHUPOBAaHMS. XapaKTepUCTHKa U JTambl Tpolecca MPOrpaMMHUPOBAHMUS.
Kvznennblii nukn nporpaMmbl. [IporpaMMHoe oOecriedeHHe TEXHOJOTHUH MPOTrPaMMHPOBAHMUS:
Ha3HA4Y€HHE, BUJIBI U pEIlIaeMble 3aJ]a4H. .

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe O0Opa30BaTEIbHBIC
TEXHOJIOTHH: JICKIIHS.

Buasl caMocTOsITENBHONW MOATOTOBKH CTYJIEHTOB IO TEeME: MOJArOTOBKA K JOKIaAy |
MIPOMEXKYTOUHOMY TECTHPOBAHHUIO.

Tema 6 OchogHble NOHAMUA U XAPAKMEPUCTUKA UCNOTIb3YEMO20 A3bIKA NPOSPAMMUPOBAHUSL
Python.

Conepxxanne tembl: OOImmias xapakTepUCTHKa S3blKa MporpaMmupoBanus. O030p 3amad,
pelIaeMbIX € IMOMOIIBI0 JaHHOTO si3bIka. [loHSATHE O KOHCTaHTax M NepeMeHHbIX. Onepanuu.
Andasur s3sika. Unentudukatopsl. KiroueBbie crnoBa. CTpykTypa mporpammsl. [ToHatue Tuma
naHHbIX. OCHOBHBIE THITBI TaHHBIX. CTanaapTHbIe QyHKIUHU. Bripaxkenus. OnepaTop (MHCTPYKIIHS)
IIPHUCBAaUBaHMUSL.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: JIEKIINS, IPaKTHUecKas paboTa.

Buasl camocTosITeIbHON MOJATOTOBKHM CTYJAEHTOB II0 TEME: HOJTrOTOBKAa K MPaKTHYECKOU
pabote, TOKJIaTy ¥ MIPOMEKYTOUYHOMY TECTUPOBAHUIO.

Tema 7 Peanusayusi ocHOBHbIX aneopummog cpeocmeamu szvika Python. 3naxomcmeo c
oubIuOmeKamy MawluHHO20 00yueHus A3blka npozpammuposanus Python: Pandas, NumPy,
Matplotlib.

Conepxxanne Tembl: CrocoObl NpEACTaBICHUS M pealM3allii BETBICHUA. YCIOBHBIN
oneparop if. VYcnoBuas omepanus. Ormnepanuu ¢ JOTMYECKHUMH ornepaHgamu. Omeparop
Oe3yciioBHOTO Tmepexona goto. LlMkiauueckuit anropuTM: TPEACTABICHHUE W peaTn3aiusl.
Omnepatopsl nukina while, for. MaccuBbl Kak OJHOpPOJHBIE CTATHUECKUE CTPYKTYPHI JaHHBIX.
YucinoBele MacCUBBL. MacCHBBI pa3iIMYHONW pa3MEPHOCTH. 3aloJIHEHWEe ¥ WHHUIHATH3AINs
MAacCHBOB. AJITOPHUTMBI OOpaOOTKM MacCUBOB. JIMHAMHYECKHE MAacCHUBBI, OCOOCHHOCTH UX
omrcanus  (0OBsABNEHWS) ®W  HCHoib3oBaHus. OOpaboTka  CUMBOJILHOM  WH(pOpMAIUH.
[IpenacraBnenne cumBoiabHOW wuHGOpManuu. DyHKIMU 00padOTKM CTpOK. THIBI JaHHBIX,



ONpCACIIICMBIC TTOJIL30BATCIICM U HUX HCIIOJIB30BAHUC. 3amucu U ux ucHoiab3oBanue. IloHsTue o
JUHAMHUYCCKUX CTPYKTypax JaHHbBIX. Iloustue o CIIMCKaX, HMX OCHOBHBIX BHJIAX H croco0ax
peanu3anyu 3HAKOMCTBO C OHMOJMOTEKaMH MAIIMHHOTO OOydYeHHs s3bIKa MPOTPAMMHUPOBAHUS
Python: Pandas, NumPy, Matplotlib. .

@dopMbl M METO/ABI MPOBEICHUS 3aHATHH IO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHS, TpaKTUIecKas pabora.

BI/II[I)I CaMOCTOSITEIILHOU MMOATOTOBKH CTYACHTOB IIO TCMEC: IOATOTOBKA K HpaKTI/I‘ICCKOI\/’I
paboTe, TOKJIaay U IPOMEKYTOUHOMY TECTHPOBAHHIO.

Tema 8 Texnuueckue cpedcmea peanuzayuu UHGOPMAYUOHHBIX NPOYECCOB.

Conepxanne Tembl: Crpyktypa OBM. Ilpunnunsr pabotst OBM. Apxurextypa
MEPCOHATBHOTO KoMIbIoTepa. OCHOBHBIC OJIOKM M WX Ha3HAUYeHHE. BHyTpUMaIIMHHBINA CUCTEMHBIN
nHtepdeiic. OCHOBHBIC MPUHIIUIIBI TTOCTPOEHUS COBPEMEHHBIX KOMITBIOTEPOB. [IOHATHE OTKPBHITOM
apxutekTypsl. [IpuHnun maructpansHoctu. IlpuHumn MoayneHocTH. IloHsTHE coBMecTMMOCTH
«CBEpXy-BHHU3». DBONIONHS NMPUHIHUIOB (hoH-Helimana. Ha3znadeHre U OCHOBHBIC XapaKTEPUCTHKHU
nponeccopoB. CTpykTypa CUCTEMHOW IUHBI. [IpuHIUI B3auMOJEHUCTBUA yCTpoMcTB. Cuctema
NaMsTH TEePCOHAIBHOrO KommbioTepa. [loHsTne mpepbiBanuil. OCHOBHBIE THITBI HEepUPEPUIHBIX
YCTPOMCTB U UX XapaKTEPUCTHUKHU. .

@opMBl U METOABI TPOBEACHHS 3aHATHH MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHUH: CAMOCTOSTENbHAsI padoTa CTyICHTA.

Bunbl caMOCTOSATENBHOW MOJATOTOBKM CTYAEHTOB IO TEME: BBINOJHEHWE M OTYET O
BBINOJIHEHUH MTPAKTUYECKON pabOTHI, TOATOTOBKA K IPOMEKYTOYHOMY TECTUPOBAHHUIO.

Tema 9 JloxkanvHule u enodanvuvie cemu IBM.

Copnepxanne TeMbl: Bumbl KommbloTepHbIX ceTeil. JlokanmbHble ceTH, (DyHKIIMOHAIbHBIC
KOMIIOHEHTBI ~ JIOKaJbHBIX CETeH, BUABl CTPYKTyp. [7oOanbHble ceTH, (YHKIMOHAJIbHbIE
KOMIIOHEHTHI I100aNIbHBIX ceTell. [IoHsTHe M BUIBI TPOTOKOJIOB COOOLIEHUH. MoaeMbl U MOJIeMHast
cBa3b. [loaxmrouenne k MurepHer. Bunabl cepBuca miobanpHOM cetu MHTEpHET M mporpaMMmHoe
obecnieuenue. Ceth MHTEpHET. .

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: CAaMOCTOATEIbHAsl paboTa CTyAEHTA.

Buael caMOCTOATENBHOW IOATOTOBKM CTYIEHTOB IO TEME: BBIIOJHEHHUE M OTYET O
BBINOJIHEHUH MTPAKTUYECKON pabOTHI, TOATOTOBKA K IPOMEKYTOYHOMY TECTUPOBAHHIO.

Tema 10 OcHogbl u Memooul 3auumsi UHGOpMayUU.

Conepxanne Tembl: [loHsiTne MHGOpMAIMOHHON Oe3onmacHOCTH. [IpUHIMIBI OpraHu3anuu
3alUThl KOMITBIOTEPHBIX CHUCTEM OT HECAHKIIMOHHPOBAHHOTO J0CTyra. KoMmbloTepHbIE BUPYCHI.
OcHoBHBIE THITBI. METO/BI 3aIUTHI, JICUEHHE.

@opMBI M METOJBl TPOBENCHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTEIbHbIC
TEXHOJIOTHH: CaMOCTOATEIbHAas paboTa CTyAeHTA.

Buapsl camMoCTOATENBbHOM IMOATOTOBKM CTYAGHTOB 10 TEME: BBIMOJIHEHHE W OTYET O
BBITTOJIHEHUH MTPAKTUIECKON pabOTHI, ITOATOTOBKA K MMPOMEKYTOYHOMY TECTHPOBAHHIO.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Mertoauueckne peKOMeHJAUMH OOYyYAIUMCH MO0 HW3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEIBLHOI padoThI

B xone n3ydenus nucuuminabl « MTHGOpMaTHKa M OCHOBBI IPOTPAMMHUPOBAHUS CTYICHTHI
MOTYT TIOCeUIaTh AayJUTOPHbIE 3aHATHS (JIEKIHUH, TPAKTUYECKHE 3aHATUS, KOHCYJBTAILlUH).
Oco0eHHOCTh M3ydeHus: AUCUUIUINHBL «H(popMaTHKa 1 OCHOBBI MPOTrPaMMHUPOBAHUS» COCTOUT B



OCBOCHHMH AaKTyaJIbHBIX HAlpaBJICHUH pa3BUTUS MH(POPMALMOHHBIX TEXHOJOTHH B COBPEMEHHOM
oOlIeCTBE, OCHOBHBIX IOHSATUH, OINpENelIeHUH U MPUMEPOB NPUMEHEHHS HH(OPMALMOHHBIX
TEXHOJIOTUH B MPO(eCCUOHABHON 1EATEIbHOCTH.

Ocoboe MecTo B OBNAJICHUM 4YacThIO TeM JaHHOW JUCLUUIUIMHBI MOXET OTBOJMUTHCS
CaMOCTOATEJIBHOW paboTe, IPU 3TOM BO BpEMs ayJUTOPHBIX 3aHATUN MOTYT OBITh PACCMOTPEHBI U
npopaboTaHbl HauboJee BaXKHBbIE M TPYIHBIE BONPOCHI 1O TOH WM MHON TeMe AMCUUIUIMHBI, a
BTOPOCTEINIEHHbIE U 00Jiee JIETKUE BOMPOCHI, a TaKXKE BOIPOCHI, CHEIU(PUYHbIE ISl HAIPABIICHUS
HOJArOTOBKH, MOT'YT OBITh U3yUY€HbI CTYAI€HTAMH CaMOCTOSATENIBHO.

Jns ouHolt popmMbl 00ydeHHUsI MPOLECC W3YUEHUS TUCIMILIMHBI MOXKET IpelyCMaTpUBaTh
MPOBEJICHUE JIEKIMM, MPAKTUYECKUX 3aHATUI, KOHCYJIbTAllUN, a TaKK€ CaMOCTOSITENIbHYIO paboTy
CTyieHTOB. O0s3aTeNbHBIM SBISETCS IPOBEICHUE NPAKTUUYECKUX 3aHATHI B CIELUAIN3UPOBAHHBIX
KOMIIBIOTEPHBIX ay[JUTOPHSAX, OCHAIIECHHBIX IIOAKIIOYEHHBIMA K LEHTPAJIbHOMY CEpBEPY
TEPMHUHAJIAMU WIN NE€PCOHAIBHBIMU KOMITBIOTEPAMHU.

Jnist 3a04HOM popMbl 00ydeHUs MpoLece U3yUeHHs! JUCUUIUIMHBI MOXKET MpeayCcMaTpUBaTh
IIPOBEJICHUE YCTAaHOBOYHBIX W OO30pHBIX JIEKUMH B aygUTOPUSIX C MYJIBTUMEIUNHBIM
000pylOBaHMEM U TMPAKTHUECKUX 3aHATHH MO KIIOUEBBIM MPAKTUYECKMM TeMaM IUCLUIUIMHBI B
CIICLIMAJIM3UPOBAHHBIX KOMIIBIOTEPHBIX ayAUTOPHUAX, a TaKKe IPOBEICHUE KOHCYJIBTALlUN.
Haubonpimas yactb y4eOHOrO BpEeMEHM OTBOAMTCS HA CaMOCTOSITENbHYIO pabOTy CTYIEHTOB,
pe3yJIbTaThl KOTOPOU MPOBEPSIOTCA MPENOAABATENIEM BO BPEMS CECCHUM.

Hwxe nepeunciieHbl npeIHa3sHaYeHHBIE U1 CaMOCTOSATEIBHOIO U3Y4YEHUS CTYACHTAMH TE
BOIPOCHI U3 JIEKIIMOHHBIX TEM, U3yU€HHE KOTOPBIX HOCUT 0030pHBII Xapakrep.

[a—y

Ha3znauenue nnpopmanuu, 1 €€ poiib B COBPEMEHHOM MHpE.

[TonsTus MHOOPMAITMOHHBIX TEXHOJIOTHI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXOJICTBA,
OTJIINYUS.

3. HonsaTtus raobanu3ayy U HHTErpaly B cepe HHOOPMAITMOHHBIX TEXHOJIOTHIA.

4. Tlpobnemspl Ha myTH UHGOPMATU3ALMU B COBPEMEHHOM MUPE.

5. U3menenus ctuis BeneHus: 6usHeca ¢ BHeapenueM UT.

6. TIonsarue u cTpykTypa nHpopmannoHaoro npouecca (UII).

7

8

N

[Tonsitne napOpManmoHHOTO Oapbepa, BUIbI, TPUMEPHI.
. Cocrasnstomiue (¢a3pl) HHOOPMAITMOHHOTO NPOLIECcca U UX ITAIbl, IPUMEPBI.
9. Texuunueckue cpencrpa peanuzanuu UII (o ¢azam: nepenaya, xpanenue, oopadboTka).
10. OG6mas cxema nepenayu HHGOpPMAIHH, KOAUPOBAaHUE-IEKOAUPOBAHHE.
11. MudopmannoHHbIe KaHAIbI, UX MPOIYCKHAs CIIOCOOHOCTbD.
12. ba3bl JaHHBIX U XpaHWIUIIA JAHHBIX — CXOJICTBA U Pa3INyusl.
13. IMTonsarue CYB/l, Ha3HaueHHE, IPUMEPBI.
14. 3pixk HTML - onpenenenue, Ha3HaueHHE.
15. Konnenuus pacnpenenernnoit UC "Bcemupnas naytuna'.
16. NudpopmannoHHbIi OU3HEC U UCTOPHSI €T0 Pa3BUTHUS.
17. DnexTpoHHbBIE AEHBIH, IIATEKHBIE CUCTEMBI.
18. UnTepHer-pexiiamMa — onpeeneHrue, Ha3HaueHue, IpUMephl.
19. DnexkTpoHHas JOKYMEHTAIus (KHUTH) — Ha3HAYeHHE, CO3aHne, TIPOAaKa.
20. OLAP-texnonoruu u texnosnoruu Data Mining.
21. CucreMbl, OCHOBaHHBIE HA 3HAHMSIX, SKCIIEPTHBIE CUCTEMBI.
22. WNH}opMannOHHBINA pecypc Kak HHPOPMALMOHHBINA TOBAP.
23. OcHOBHBIEC YepThl HHPOPMAITMOHHOTO OOIIECTBA («+» U «-»).
24. Wudopmaruzays npeanpusTus.
25. TonsTre HHGOPMAIIMOHHOTO MMPOCTPAHCTBA (CPEIIBI) TIPEIITPHSITHSL.
26. TlonsTHe KayecTBa MPOrpaMMHOTO UHTEpdelica, MHACKC KauecTBa.
27. TlousaTus uHHOPMAIIMOHHON 0€30IaCHOCTH, 3aIUTHl HH(POPMAIIUHN U 3aIUIICHHON CUCTEMBI.
28. Bupycsl u MeToabl 60pbObI C HUMU. AHTUBUPYCHBIE IPOIPAMMBbI U TAKETHI.
29. TlonsTue cucrteMbl HH(OOPMALIMOHHOW OE30MACHOCTH, €€ IIeJIh COCTaB.



5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}ma i JUl ¢ OrpaHHY€HHBIMH BO3MOKHOCTAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YJAFOIIIUMCS U3 YUCIIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIKOB (TI0 3asBJICHUIO0 00YUaIOIIErocs) MPeoCTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX UHIWBUIYaATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- JUISL JIUI] ¢ HapYUICHUSIMH 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gpopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTall1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- Ui JIUL ¢ HApYIIEHUsIMU CllyXa: B Ie4aTHOM (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUNKA; HHANBUAYAJIbHBIE 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTEIBHOTO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; NHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIl MPOBEAEeHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ tpeboBanusMu PI'OC BO nns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TEPCOHAJIBHBIX JOCTHKEHUM IJIaHUPYeMbIM pe3yibraraM oOOy4eHHs I10
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKM 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIlue ATarbl (OPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUIIHHBI (MOTYJIs)

7.1  Ocnoenaa numepamypa

1. Anexkcees, A. I1. Undpopmaruka 2015 : yuebnoe nocobue / A. I1. AnekceeB. - Mockaa :
COJIOH-ITPECC, 2020. - 400 c. - ISBN 978-5-91359-158-6. - Tekcr : anexTpoHHbId. - URL:
https://znanium.com/catalog/product/1858777 (nara obpamenus: 15.05.2024).

2. 3pikoB C. B. TIPOIT'PAMMMUWPOBAHMUE. YueOHUK M TpPaKkTUKyM A By30B
[DnexTponnsbrii pecypc] , 2020 - 320 - Pexum gocrtyna: https://urait.ru/book/programmirovanie-
450832

3. ®enopos, . FO. IIporpammupoBanue Ha s3bIKE BBICOKOTO ypoBHs Python : yueOHoe

nocobue st By30B / JI. FO. ®demopoB. — 5-¢ u3x., mepepad. u mon. — Mocksa : M3maTenscTBo
FOpaiir, 2023. — 227 c¢. — (Bpiciee obpazoBanue). — ISBN 978-5-534-17323-9. — Tekcr
AJIEKTPOHHBIN /! OO0pazoBarenpHas wiardopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/532868 (mara obpamienus: 15.05.2024).

7.2 /lononnumensnasa tumepamypa

1. Kykos, P. A. S3wik mporpamMmmupoBanust Python: mpaktukym : yueOHoe mocodue / P.A.
KyxoB. — Mocksa : UHOPA-M, 2023. — 216 c¢. + [lon. maTepuaisl [DJIEKTPOHHBIN pecypc]. —
(Beicmiee oOpazoBanme: bakamaBpuar). — DOI 10.12737/textbook Scb5ca35aaa715.89424805. -

ISBN 978-5-16-016971-2. - Tekct : 3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/1915716 (nara oOpamenus: 15.05.2024).
2.  Hudopmaruka : mab. npaktukyM / E.H. HoBukoBa .— CraBponois : u3n-8o CKOY,

2018 .— 178 c. : un. — URL: https://lib.rucont.ru/efd/671139 (nara obpamenus: 14.05.2024)
3. KapnoBa, M. B. Undopmaruka. Y. [. OcHOBHbIE NOHATUS M METOABI TEOPUHU



uHpopMaTUKU U KoxupoBaHus: mnpaktukym / WM. A. Kymukosa, 0. C. Pommonosa, T. M.
[[TapaBckas, FO. B. Copokuna, C. I'. Pannyruna; M. B. Kapnosa .— Camapa : PUL] CT'CXA, 2015 .
— 190 c. — ISBN 978-5-88575-372-2 .— URL.: https://lib.rucont.ru/efd/343426 (nara obparieHus:
14.05.2024)

4. ®enorona, E. JI. UnpopManimoHHbIe TEXHOIOTHH B MPO(HECCUOHATBHOMN eI TEIbHOCTH :
yuebHoe nocobue / EJI. ®@enoroBa. — MockBa : ®OPYM : UHOPA-M, 2024. — 367 c. —
(Cpennee npodeccrnonanpHoe oOpa3oBanue). - ISBN 978-5-8199-0752-8. - TekcT : 27IEKTPOHHEBIH. -
URL: https://znanium.ru/catalog/product/2079929 (nata obpamenus: 15.05.2024).

5. Ilenynpko, B.M. OcHOBBI IpOrpaMMHPOBAaHUs Ha SI3bIKE BBHICOKOTO ypoBHs Python :
yueb. mocobue / KOxubiil denepanpubiii yH-T; B.M. Illenynsko .— PoctoB-Ha-Jlony : U3n-Bo
00V, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL: https://lib.rucont.ru/efd/692437
(mata obpamenus: 14.05.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KI0YaAA npogheccuonanvHvle 0azl OAHHLIX U UHOOPMAUUOHHO-CHPABOYUHDbBIE
cucmembsl (npu HeobX00UMOCmMU):

1. Kpartkuit 0030p s3pika Python [Dnektponnsiii pecypc]| // Pexum moctyma:
http://www.helloworld.ru/texts/comp/lang/python/python2/index.htm

2. O6pasosarensHas miardopma "FOPAUT"

3. DOnexrpoHHO-OmOMmMoTeyHas cuctema "ZNANIUM.COM"

4. DnexrpoHHO-OMOMMOTEeYHast cucrema "PYKOHT"

5. DneKTpoHHO-OubIMoTeuHas cuctema m3garenbcerBa "FOpait" - Pexxum pocrtyna:
https://urait.ru/

6. Open Academic Journals Index (OAIJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka uMm. b.H.Eneumna (0a3a [JaHHBIX pa3iHMYHBIX
npodeccHoHaABHBIX o0macteit) - Pexxum moctyna: https://www.prlib.ru/
8. HNudopmanmonno-cnpaBounas cucrema "KoncymeranTt Ilmroc" - Pexxum pocrtyna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYeCKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILVINHe (MOYJII0), BKJIOYAas NepevyeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Kommyrtarop SuperStack 3 (16*10/100 19")
Mynsrumenuiiiplii - koMIuiekT Ne2 B cocraBe:mpoektop Casio  XJ-M146,5kpan

180*180,kpemnenne TOTOI0YHOE

- MynbsTumeauitasiil mpoektop Casio XJ-V2

- O6naunslii MonuTop 23" LG CAV42K

- O6naunsnii MmouutTop LG Electronics yepHsbIii +KIaBHaTypa-+MbIIib

- CereBoit monutop:HyneBoi ket Samsung SyncMaster NC240

- Yer-Bo 6ecn.mutanus UPS-3000

[IporpaMMHoe obecrieyeHue:
- Microsoft OfficeProffessionalPlus 2019 Russian
- Microsoft Windows Professional 8.1 Russian
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

09.03.02 «Madopmar
WOHHBIC CHCTEMBI U TE
XHOJIOTHI
(B-UC)

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

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-6 : CiocoOeH pa3pabaThIBaTh
QITOPUTMBI ¥ IPOTPaAMMBI, IPUTOIH
ble JUTI IPaKTHIEeCKOT0 IIPUMEHEHH
sL B 0071acTH HH()OPMAIMOHHBIX CHC
TE€M U TEXHOJIOTUI

OIIK-6.1x : Mcnonb3yeT HaBBIKHA TPOrPaMMHUPOB
aHWs ¥ OTJIAJKH ITPOTrpaMM

Komnerenmus cunraercst cOpMUPOBAHHOM HA TAaHHOM 3TaIrle B CIIydae, €ClIU MOJTy4YeHHBIE
PE3YIbTAThI O6y‘-ICHI/I$[ II0 JUCLMINNIMHE OLOCHCHBI IIOJIOKUTCIIBHO ()manaon KPHUTCPHUCB
OILICHUBAHMSI PE3YJILTATOB O0YUYCHUS «3a4TEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIMIHOY). B
CcIyd4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKMU KOMIICTCHIMA HaA JaHHOM 3JTall€ CYHUTACTCs
Hec(hopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-2 «Crnoco6eH moHuMaTh NPUHIUIIBL paO0OThl COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOIMH U MIPOrPaMMHBIX CPEJCTB, B TOM YHCIJIE OT€YECTBEHHOIO
IPOM3BOJICTBA, U MCIIOJIL30BATh UX MPH PELICHUH 33734 NMPO(hecCHOHANBHON A TeTbHOCTI

Ta6mmma 2.1 — Kputepuu OolleHKH WHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

PesynbpraTel 00y4eHUs 0 AUCIUILTHHE
K T
Kon u dopmynupoBka HHAUKAT - Kpurepuu onieHUBaHUS PE3yNbT
opa IOCTHXKEHUSI KOMIIETEHIIMN Oox o aToB 00yYeHUs
pe PesynbraT
pe
3_
3_
Ta
Ta
OIIK-2.1k : [Tonnmaer npuHIN chopMHpoOBaBIIIceCs 3HAHHUE O T
TEOPETHIECKUX OCHOB B 00JIacT
Bl paOOTHI COBPEMEHHBIX HH(O €OpeTHYECKNX OCHOBaxX B 00Iac
. 1 MH(POPMAITMOHHBIX TEXHOJIOT
PMAITHOHHBIX TEXHOJIOTHH H TIp o TH HHPOPMAIMOHHBIX TEXHOJIOT
Ui ¥ HaBBIKOB NIpUMeHeHus OB o
OTrpaMMHBIX CPEJCTB, B TOM uuc | P 3H Uil U HaBBIKOB NIpUMeHEeHUs OB
M, npuHIUIOB pa3pabOTKH anr
JIe 0TEYECTBEHHOr 0 npoussoact | I aH N M, npuHIHnIax pa3paboTKy anr
OPHUTMOB H UX IIPOTPAMMHOMN pe N
Ba 4 ne o OPHTMOB H UX IIPOrPaMMHOM pe
anu3anuy, obdaacTte NpuMeHeH
anu3anuy, o0IacTaX NpUMEHEH
Usl Pa3IMYHbIX TUIOB JaHHBIX U
Usl pa3IMYHbIX TUIIOB JaHHBIX U
aJIrOpUTMOB
aJITOPUTMOB
chopMupoBaBIIeecs yMeHHE pa
paboTaTh ¢ pa3IUYHBIMU BUIAM bopmup y p
60TaTh ¢ pa3IUYHBIMU BUIAMU
1 MH(OpPMAIMH C TIOMOIIBIO KO
vy uH(pOpMALIUK C TOMOLIBIO KOMIT
P MIIBIOTEPA U JIPYTUX CPEJICTB U
M bIOTEpa U JIPYTUX CPEICTB HHPO
pi H(pOPMALMOHHBIX HHHOKOMMYH
eH N PMalMOHHBIX MHOKOMMYHHKA
5 HMKalMOHHBIX TexHoaorui (MK N
ue roHHBIX TexHosoruit (UKT), o
T), ocymiecTBIATh IPOrpaMMHY
CYIIECTBIIATH MIPOTPAMMHYIO pe
10 pPeasT3aniio aNrOPUTMOB
AIN3AINI0 aJITOPUTMOB




NI o

aB
bI

BIIJICHUS] OCHOBHBIMH METOJAM
1 pabOTHI Ha KOMITBIOTEPE C UC
TI0JIb30BAaHUEM YHUBEPCATBHBIX
HPHUKIAIHBIX IPOrpaMM, paspab
OTKH aJI'OPUTMOB PELICHHUS THUII
OBBIX 3aJ]a4, UCCIICTOBAHUS UX
CBOMCTB, CAMOCTOSITENILHOTO PE
IIEHUS 33124 C IIOMOIIBI0 KOMII
BIOTEPOB

chopMupoBaBIIeecs BIaJCHIE
OCHOBHBIMH METOJIaMH Pa0OThI
Ha KOMIIBIOTEPE C UCTOJIB30BaH
HeM YHUBEPCAIbHBIX MPHUKIIAIH
BIX TIPOrPaMM, HABBIKAMH pa3pa
OOTKH aJITOPUTMOB PEIICHUS TH
MOBBIX 33/1a4, MCCIICTOBAHMS UX
CBOICTB, CAMOCTOSITEIBHOTO P€
UICHHS 33/1a9 C TOMOIIIBI0 KOMIT
BIOTEPOB

Komnerenuus OIIK-6 «Criocoben pazpabaTsiBaTh aarOpUTMBI M TPOTPaMMBI, IPUTOTHBIC
JUIA IPaKTUYECKOT0 MPUMEHEHUS B 00J1aCTH HHPOPMALIMOHHBIX CUCTEM U TEXHOJIOTHI»

Ta6JII/II_Ia 22— KpI/ITCpI/II/I OLICHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUU

Pe3ynpTaTel 00y4eHHS IO TUCIUIITHHE
K T
Kon u popMympoBKa HHIAUKAT " Kpurepuu orieHHBaHUS pe3yibT
Opa IOCTIKEHHs KomneTeHuun | 04 | aToOB 00yUYeHUS
pe Pesynprar
3 pe
3_
Ta
Ta
OIIK-6.1x : Micnonbe3yeT HaBBIK copmMupoBasIeecs 3HaHUE Oa
U MPOTPAMMHUPOBAHUSI U OTIAK 0a30BbIX aNTOPUTMHYCCKUX KOH | 30BBIX QITOPUTMHYCCKUX KOHCT
U TIPOTPaMM CTPYKIHI, aITOPUTMUYCCKHUX 513 | PYKLHIA, aITOPUTMHICCKUX SI3bI
P 3y | PIKOB M cpen pa3paboTku s p KOB U cpell pa3paboTKH sl pe
i | ClueHMA 32724 B obmactu mpode | HICHHUSA 3a1a4 B 001acTH podec
| e CCHOHAJIFHOI JIeATeTFHOCTH, a CHOHAJBHOU JIESTENEHOCTH, a T
TaroKe COCTaBa M CPEJICTB PEAT | aKKe COCTaBa M CPENICTB Peain3
3ary MHOOPMAIOHHBIX CHCTe | anuy HHPOPMAIMOHHBIX CHCTE
M U TEXHOJIOTUH M U TEXHOJIOTUH
chopMupoBaBIIeecs YMEHHUE TP
MIPUMEHATH Ha IPAKTHKE 3HAHU
HUMEHSTH Ha IIPaKTHKE 3HAHUS B
g B 00JTaCTH alTOPUTMH3ALINH U
00J1acTH aNrOpUTMHU3AIMHI U TIP
Y | mporpammmpoBaHus, paboTaTh
P OrpaMMHUpPOBaHH, paboTaTh C p
M C pa3INYHBIMU BUIaMU HHGOPM
A a3IMYHBIMH BUJaMH HH(POpMAIl
€H | alMH C IOMOIIBI0 KOMITBIOTEPa
2 WU C IOMOIIBIO KOMIIBIOTEPA U
e | W APYyrux cpeacTB HHPOPMAIIMO
JPYTHX CPEACTB HHPOPMALUOH
HHBIX 1 KOMMYHHKAI[IOHHBIX T
. HBIX ¥ KOMMYHHUKAIIMOHHBIX TEX
€XHOJIOTHH .
HOJIOTHt
{ | BUaneHus aropuTMUYECKMMHU 5 chopMupoBaBIIeecs BIaJCHHE
P ap | 3PIKAMH H cpeaMu pa3pabOTKH | aNrOpUTMUYCCKUMU SI3BIKAMU H
I o | A peuienns sajad B obnactu cpenamu pa3paboTKu AJs pele
3 X npodeccroHanbHOI AeATeIbHO | Hus 3aga4 B o0yacTu nmpodeccu
cTH OHAITBHOH JeATEITBHOCTH

Tabmuira 3amosHAETCS B COOTBETCTBHM ¢ pasfeioM | Pabouel mporpamMMbl JTUCIMILIAHBI
(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)



KoHTponupyemble IIIaHupyeMbIe pe3y
JBTATHl 00yYCHUS

KoHTponupyembie TeMbl

HaI/IMeHOBaHI/Ie OLICHOYHOI'O CpeI[CTBa nu Hp
encrapienne ero B ®OC

JUCHUTIIIMHBI

Texymuii KOHTPOIb

IIpomexxyTounas art
TecTalus

3aouHas popmMa 00ydIeHUS
P/1 3HaHue : 0a30BBIX ANTOPH 1.1. OCHOBHBIE MTOHSTHS U Jlokna, coobiieHu
TMHYECKUAX KOHCTPYKIMHA, | ompeneneHus nHPpopMaTu o ’ Tect
AITOPUTMHYECKUX SI3BIKOB | KH
M cpest paspaboTKu i pe | 5 IIporpaMMHBIE CPENIC
[ICHUS 33714 B 00JACTH IT Hoknan, cooOienu
- TBa pealu3any HHPopma Tecr
podeccHoHaTBHON fesITeNn LMOHHBIX TTPOLIECCOB €
BHOCTH, & TAKXKE COCTaBa
¥ CPEJICTB PeaNn3aiiy HH 1.3. CucremHoe nporpam Joxkma, cooOmeHu Tecr
(opMALOHHBIX cHcTeM 1 | MHOE obecrieucHne €
TEXHONOTHH 1.8. TeXxHHYECKHE CPEICT
Jloknazn, cooOmeHu
Ba peanuszauuu uHpopma R Tect
LUOHHBIX MTPOLIECCOB
1.9. Jlokanbubie 1 riodan | Jlokiam, cooOimeHu Teer
bHBIE ceTi OBM e
P12 VYwmenue : TIPUMCHATH Ha IT Jokman, coo01IeHn Tecr
paKTuKe 3HAaHHUA B 0071aCT 1.4. TpuknazHoe mporpa e
1 aITOPUTMHSAUMH HIIPO | 1\ iyoe oGecrieueHie MpakTraeckas pad
rpaMMHUpOBaHusl, paboTatT p pabo | ro.p
b C Pa3JIMYHBIMHU BUIAMH ra
MH(pOPMALIK C IOMOIIBIO | |5, Beenenue B nporpam | Jokmaz, CooOIIeHH
KOMIIBIOTEPA U IPYTUX CP | mupoBaHME. 3HAKOMCTBO e Tecr
€ICTB MH(OPMAIHOHHBIX C A3BIKOM ITPOTrPaMMUPOB
1 KOMMYHUKAUMOHHBIX T€ | apps Python i cpentoii pa MpaxTaseckas pabo
XHOJIOTHH 3paboTkoit Jupyter Noteb Ta Tecr
ook
1.6. OcroBHbIe monsiTust 1 | AOKIaz, coodmenu | .
XapakTepucTHka ucnonss | ©
YEeMOTO SI3BIKa ITPOTpaMM TpakTHueckas pado
nposanus Python Ta Tecr
1.7. Peanusaius OCHOBHBI Jlokiaz, cOOOIEeHH Teor
X aITOPUTMOB CpEACTBaM | ¢
u s3p1ka Python. 3Hakomc
TBO C OMOJIIMOTEKaMH MaIl
HWHHOTO 00Yy4eHHS S3BIKa IpakTHyeckas pado
nporpaMmupoBanus Pyth | 14 Tecr
on: Pandas, NumPy, Matp
lotlib
PJ3 HaBbI : BIafenus anroph | 6 Ocyopppie nomsis i | 0K, cooderH Tect
TZH:;;KH;EH;E})’;I;?IMHHE € | xapakrepucruka ncnones | ©
ELL)IICHI/IH I;aﬂf;q B O6H§CTl/lp YEMOTO A3PIKA IPOrpaMM Ipakriaeckas pabo T
. upoBanus Python ecT
npodeccuoHaNBHOI AesTe ra
JIBHOCTH 1.7. Peanuzamust ocHoBHB | Jokian, cooOmeHu
X aNrOpUTMOB CpeACcTBaM | e Teer
U si3bika Python. 3nakomc
TBO C OMOJIIMOTEKaMH MaIll
HWHHOTO O0y4YeHHS SI3BIKa N
paxTndeckas pabo
nporpammupoBanust Pyth Ta Tect
on: Pandas, NumPy, Matp
lotlib
P14 3Hanue : TCOPETUICCKUX Jokman, cooO01eHn
OCHOB B 00macTr HHOPM 1.1. OcHOBHBIEC HOHATUSA U | ¢ Tecr
AI[MOHHBIX TEXHOJIOTHH U ornpezaeneHus HHGopMaTH
HaBBIKOB puMeHeHus OB | ku llpaxruueckas pado | ..
M, IpHHIUIIOB pa3pabOTK ra




Y aJITOPUTMOB U HX IIPOTP

Joxma, cooOmeHu

aMMHO¥ peanusaiuy, o6 | 1.2, TIporpammusle cpeac | o Tecr
aCTCU NPUMCHCHU pa3Jin TBa peann3aluu HH(bOpMa
YHBIX THUIIOB JAHHBIX U aJl IIUOHHBIX MPOLIECCOB HpaKTquCKaﬂ pa60 Tecr
TOPUTMOB Ta
JHoxmnan, cooOiieHu Tecr
1.3. Cucremnoe nporpam | ©
MHOE o0ecTieueHne IpakTHyeckas pado Teer
Ta
Jloknazn, cooOIeHn Tecr
1.4. Tlpuknansoe nporpa | ©
MMHOE o0ecIieueHue IpakTuyeckas pabo Tecr
Ta
Joxazn, coobuieHu Tecr
1.8. Texuuueckue cpeacT | o ee
Ba peanuszauuu uHpopma
LIMOHHBIX MPOLIECCOB IpaxTuaeckas pabo Tecr
Ta
Joxma, cooOmeHu Teer
1.9. Jloxkanbueie u rodan | ©
bHbIE ceTH OBM Mpaxriueckas pabo | .
Ta
PI5 YmMmenue : paboTats ¢ pasi JToknaz, cOOBIIeHH Tect
MYHBIMU BUJaMU HHQOPM 1.4. [puknaanoe mporpa e
aluu ¢ MOMOUIBIO KOMITh MMHOE oOecIieueHue
[OTEpa U APYTHX CPEJICTB IMpakTudeckas pabo Tecr
MH()OPMAITMOHHBIX HHPOK ra
OMMYHHKAIIMOHHBIX TEXH 6
. 1.6. OcHOBHbIE TIoHsTHS 1 | AOKJIAll, COO0MEeHH
onoruit (MKT), ocymecTs 6. OcHoBHbIC 110 e Tecr
1S TIPOTPAMMHYIO Peat XapaKTePUCTHKA UCIIOJB3
W3aIUI0 aJITOPUTMOB YEMOTo A3bIKa MPOTpaMM IpakTuyeckas pabo T
upoBanus Python Ta €CT
1.7. PeaﬂI/I?:aHI/IS[ OCHOBHBI Ilo[(naﬂ7 COO6H.[eHI/I Tecr
X alTOPUTMOB CPENICTBAM | ¢
u s361Ka Python. 3Hakomc
TBO ¢ OMOMMOTEKAMH Malll
HWHHOTO O0YYEHHUS SI3bIKa TpakTiueckas pa6o
nporpammupoBanus Pyth | ., Tecr
on: Pandas, NumPy, Matp
lotlib
Joxman, coobmieHn Teer
1.10. OcHoBbl 1 MeTombI 3 | ©
AUHTH! HHQOPMALIHH [pakTrnyeckas pado Tecr
Ta
PJ16 HaBbik : Bl1asicHUsI OCHOB Jlokiaz, COOOIIEeHH Tecr
HBIMH METOJJaMHU PabOTHI 1.4. TpHKsaHoOe Iporpa e
Ha KOMIIBIOTEPE C UCIIOIb
MMHOE o0ecIeueHne
30BaHHMEM YHHBEPCAIIBHBI Tpaxriueckas pado | ...
X TIPUKIIAHBIX IPOTPaMM, ra
pa3pabOTKH aNrOPHTMOB 1.7. Peanuzanus OCHOBHBI | Joknaj, cOOOIICHN T
PELICHNS THIIOBBIX 33134, | X anrOopuTMOB CPEACTBAM | e €CT
HCCTIEIOBAHUS HX CBOUCT u s361ka Python. 3Hakomc
B, CAMOCTOATENBHOIO PEII | 1RO ¢ OUOIMOTEKAMHU MaIll
CHHA 337121 € OMOIIBIO K- | yHHOTO 00Yy4eHUs A3bIKa I 5
OMIIBIOTEPOB nporpammuposanus Pyth PAKTHHECCKAA PAOO | ooy
on: Pandas, NumPy, Matp Ta
lotlib
Joxkma, cooOmeHu Teer

1.10. OCHOBBI U METOLBI 3

(5]




AUWTHI MHpOpMALH I[IpaxTuyeckas pado

Ta

Tect

4 Onucanue Npoueaypbl ONCHUBAHUS

KadectBO CcPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM OJTame OICHUBACTCS 10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcuMmanbHas cymma 0auioB mo guciuruimHe (Momymoo) pasHa 100
Oamiam.

. O1neHOYHOE CPEeNCTBO
Bupn yuebnoit nesren
BHOCTHU Tpaxmirieck Tecr Joxuan Hroro

ue 3a1a9u

Jlexkn 10 10
[IpaxTrueckue 3aHAT 60 60
ust
IIpomexyTouHas art 20 20
ecTanus
CamocrosiTenbHas pa 10 10
6ota
Hroro 60 20 20 100

CymmMma 6ansioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B pPaMKax
JTUCITUTUIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOIHUIICH.

Cymma 6amioB | Ouenka 110 mpoMexy

o XapaKTepI/ICTI/IKa KadueCTBa C(bOpMPIpOBaHHOCTI/I KOMIICTCHIUHU
10 JUCLMILINHE TOYHOHU aTTeCTallun

CTyneHT AeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHINHA, 00
Hapy>kKHBaeT BCECTOPOHHEE, CUCTEMAaTHYeCKOe U NTyOOKoe 3HAaHHE y4eOHOro MaTep
o191 510 100 «3a4TCHO» / HaJia, yCBOUII OSHOBHon J'II/ITEEpaTypy Y 3HAKOM C JOTIOJHUTEILHOMN JINTEpaTypoOid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrPaMMOid, yMeeT CBOOOTHO BBITIOHSATH MPAKTUUCCKHIE 3a/IaHMs,
MIPEayCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHPYyET NPHOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMU, IPUMEHSAET UX B CUTYaLUsAX TOBBILIEHHOMN CIOXHOCTH.

CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUSA, YMEHUSA OCBOCHBI, HO JOIYCKAIOTCSl HE3HAYUTEIbHBIC omvn61<n, HET
«XOPOILIO» OYHOCTH, 3aTPYIHEHHS IIPU aHAJTUTHYECKHUX OINEpalHsIX, IEPEHOCE 3HAHUHU U YMEHHU
1 Ha HOBBIE, HECTAaHJAPTHBIC CUTYalllH.

CryzaeHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCLUIIMHAPHBIX KOMIIETEHIHUIT: B X

«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITUI JOIYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, POSIBIISIETC
ot 61 mo 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 10 HEKOTOPBIM JUCHUIUITMHAPH
o» bIM KOMIIETEHIUAM, CTYAE€HT HCIBITBIBAET 3HAYUTEIbHBIE 3aTPYAHEHHS IIPU OIIEPUP

OBAaHUU 3HAHUAMH U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBLIC CUTYALlUH.

«HE 3a4TCHOY /
or 41 10 60 vy CTyA€HTA HEC C(i)OpMI/IpOBaHBI JUCHUITTIMHAPHBIC KOMIIETCHIIUH, IIPOSABIIACTCA HEAO0

«HCYMOBJICTBOPUTCIL | craroupocTs 3HAaHUHN, yMEHH, HABBIKOB.
HO»

«HE 3a4TEHOY /
ot 0 110 40 JlMcHMIUIMHAPHBIE KOMIETEHIMU He C(OPMHUPOBaHbL I[IpOSIBISETCSA IOJHOE WM

«HCYNOBJICTBOPHUTE]Ib MPAKTUYCCKU MMOJIHOC OTCYTCTBUC 3HaHHfI, yMeHHfI, HAaBBIKOB.
HO»

S IlpumepHBIe OLICHOYHBIE CPeACTBA
5.1 llepeyenn TeM AOKJIAA0B, COOOIIEHUIT

Haznauenue nadopmanuu, u ee pojab B COBpEMEHHOM MUPE
[TonsaTus MHGOPMALIMOHHBIX TEXHOJIOTUI, KOMIIBIOTEPHBIX TEXHOJIOTHI — CXO/JCTBA,
OTJINYUSL.

3. TlousaTus rmo0anu3ali U UHTErpaluu B cepe NHPOPMAITMOHHBIX TEXHOIOT U

N —



[Tpobnembl Ha MyTH HH(POPMATH3AIMKA B COBPEMEHHOM MUPE
N3menenus ctumns Beaenus OuszHeca ¢ BHeapenuem UT
[TonsiTre u cTpykTypa uHpopmarmonnoro nporecca (MII)
[TonsiTe nH(MOPMAIIMOHHOTO Oapbepa, BUIbI, IPUMEPHI.
Cocrasnstomue ((ha3sr) HHOOPMAITMOHHOTO MPOIIECCa U UX ITAITb, TIPUMEPhI
9. Texumueckue cpeacrsa peannzanuu UII (o ¢aszam: nepenaua, xpaHeHue, 00paboTKa)
10. OO6mas cxema nepeaaun nHGpOpMaIIUU, KOJUPOBAHUE-IEKOIUPOBAHNE
11. UndopmannonHbie KaHajbl, UX TPOMYCKHAs CIIOCOOHOCTD
12. ba3bl JaHHBIX ¥ XPAaHWIXIIA JAHHBIX — CXOJICTBA U PA3ITUYHS.
13. Ionstue CYB/I, Ha3HaueHue, mpUMEpHI
14. SA3pik HTML - onpenenenue, Ha3HaueHUE
15. Konuennus pacnpenenennoi MC "BecemupHnas naytusa"
16. MuadopmarimoHHbIli OM3HEC U UCTOPHSI €TO PA3BUTHUS
17. DnexkTpOHHBIE NEHBIH, IIATEKHBIE CUCTEMBI
18. HMnTepHeT-pekiiaMa — ornpeesieHne, Ha3Ha4eHHE, MPUMEPBI
19. DnexTpoHHas JOKyMeHTaIus (KHUTY) — Ha3HAYeHHe, CO3/1aHne, IpoaaXka
20. OLAP-texnonoruu u textonoruu Data Mining
21. CucreMbl, OCHOBaHHBIE HAa 3HAHUSIX, SKCIIEPTHBIE CUCTEMBI
22. NudopmannoHHbIi pecypc kak HHPOPMAIIMOHHBII TOBap
23. OcHOBHBIC YepThI MH(HOPMAIIMOHHOTO OOIIECTBA («H» U «-»)
24. WudopmaTtuzanus npeanpusThs
25. IlousTre nHGOPMALIMOHHOTO MPOCTPAHCTBA (CPEIbl) MPEITPUITUSL
26. IlonsTHE KayecTBa MPOTPAMMHOTO HHTep(eiica, MHIEKC KauecTBa.
27. TonsTus uHPOPMAIIMOHHOM 0€30MaCHOCTH, 3aIIUTHl HH()OPMALIUU U 3aIIUIIEHHON CUCTEMBI.
28. Bupycsl 1 MeToIbI 60PbOBI C HUMU. AHTUBHPYCHBIE IPOTPAMMBbI U TTAKETHI.
29. TlonsiThe cucTeMbl HHPOPMAITMOHHON 0€30MaCHOCTH, €€ I[N COCTaB.

Kpamxue memoouueckue ykazanus

Joknan mpexacraBisger coboil myOnm4HOE COOOIIeHME, Mpearojaraiolee pa3BepHyTOe
W3JI0KEHUE Ha ONpEACICHHYI0 Temy. Jlokimag - 3TO BHUI CaMOCTOSITEIBHOW PabOThI, KOTOPBIH
crocoOCTByeT (OPMHPOBAHUIO Y CTYACHTOB HABBIKOB MCCIIEIOBATENbCKOW pabOThI, paciIupser
M03HABATEJIbHBIE UHTEPECHI, IPUYYaET KPUTUUECKU MBICITUTh.

[ToaroroBka qokIiaga MpeArnoiaaraeT CIeAyONUe ITarbl:

1. Onpenenenue nenu nokaaaa (MHPOPMUPOBATH, OOBIACHUTH, 0OCYAUTH YTO-TO (IIpodIEMY,
perieHne, CUTyaluo | T.11.).

2. [TonGop ans gokaaga HEOOXOAUMOTO MaTepuaa U3 JUTePATyPHBIX HCTOYHUKOB.

3. CocraBrieHue IulaHa JOKJIa/a, pacrpeneieHne coOpaHHOro mMarepuaia B HEOOXOAUMOM
JIOTUYECKOU MOCIe0BaTEIHHOCTH.

4. KomnozunmonHoe opopmiieHHEe JOKIa1a B BUJIE 3JCKTPOHHOM Mpe3eHTAIIH.

[TocTpoenue nokiaga BKIOYAET TPU YaCTHU: BCTYIUIEHNE, OCHOBHYIO YacCTh U 3aKJIIOUYECHHUE.

Berymienune comepxut: (GOpMyTUpOBKY TeMbl JOKJIa/la; akKTyalbHOCTh TEMBbI; aHallu3
JUTEPATYPHBIX UICTOYHUKOB (PEKOMEHIyETCSl HCII0JIb30BATh JaHHbIE 32 MOcIeAHNE 3-5 JIeT).

OcHOBHasi 4acTb COCTOUT W3 HECKOJBKHX pPa3JesioB, MOCTENEHHO PACKPBIBAIOIIUX TEMY.
Ecniu HeoOxommmo, st OOOCHOBAaHUSI TEMBI HCIONB3YETCS CChUIKA HAa HMCTOYHHUKH C
JIOKa3aTeIbCTBAMU, B3ATHIMH W3 JHMTEPAaTyphl (LUTHPOBAHWE aBTOPOB, YKa3aHue 1udp, (QaxTos,
omnpeznenenuit). W3noxkeHue Marepuansa JODKHO  OBITh  CBSI3HBIM,  IOCJIEOBATEIbHBIM,
nokazarenbHbIM.  Croco®d HW3JOXKEeHMs MaTepuana JUlsl  BBICTYIUIGHHS JIOJDKEH HOCHUTD
KOHCIIEKTUBHBIW UJIA TE3UCHBIN XapakTep.

B 3akmioueHUM MOIBOASTCS UTOTH, (POPMYIUPYIOTCS TJIABHBIE BBIBOJBI, MOAYEPKUBACTCS
3HAQYEHHE PACCMOTPEHHOM  MpoOJNeMbl, MpeIaraloTcs caMble BaXKHbIE  IPAKTHYECKUE
PEKOMEHIaLIUH.

OO0beM TekcTa JOoKIIaaa T0JKEH ObITh pacCYUTaH Ha MIPOM3HECEHUE JoKIaaa B TeueHue 7-10
MUHYT.

LlIxana oyenku

XN R



Ouenka Bamner Ormnucanue

CTyZ[eHT TIOJIHO paCKpbIBACT TEMY NOKJIaaa, BJIaAceT TCPMUHOJIOTHYECKUM allrapaToM, JIOTUYHO U IT
0CJICAOBATEIIbHO U3JIara€T MaT€puall, MOXKCT 000CHOBATh CBOH CYXXKACHUS, IPUMCHUTL 3HAHUA HA IIP

5 16-20
aKTHKe, IPUBECTH HEOOXOIMMBIE TPUMEPHI HE TOIBKO U3 yIeOHUKA, HO M CAMOCTOSTEIBHO cHopMy
JIMPOBAHHbIE
CTyZeHT MOJTHO PacKpBIBAET TEMY JOKJIaJa, TPaMOTHO HCIIOIb3yeT TEPMUHOIOTHUESCKUIT ammapar,
4 11-15 OTHYHO ¥ MOCIIEI0BATEILHO U3JIaraeT MaTepual, MO>KEeT 000CHOBATh CBOM CY>KICHUS, IPUBECTU HEO

6X0IMMBbIE IPUMEPHI HE TOJIBKO M3 y4eOHHKA, HO U CAMOCTOSTENBEHO CHhOPMYIHPOBAHHbIE, HO
JIOILyCKa€ET OJIHY-/1BE€ HETOUHOCTU B OTBETE

CTyzeHT pacKpbIBaeT TeMy J0KJIaja, OOHapyKMBAeT 3HAHUE U TOHMMAaHNUE OCHOBHBIX MOJTOKEHUH T
AQHHOM TeMbl, HO U3JIaraeT MaTepuall HEMOJIHO U J0IyCKaeT HETOYHOCTH B ONPECICHUY NOHATHH 1
3 6-10 1M (OPMYITUPOBKE BEIBOJIOB; HE YMEET JOCTATOUHO ITyOOKO M JIOKA3aTeIbHO 000OCHOBATH CBOH CYX
JICHUS ¥ IPUBECTH CBOM NPHUMEPBI, H31araeT MaTepHall HEeTOCIEA0BATEIbHO, HEIOCTATOYHO CBOOO
HO BIIaJieeT MOHOJIOTHYECKOH peubio

CryzeHT HeTuTy0OKO pacKphIBaeT TeMy, OOHapyKHBaeT He3HaHHUE OOJbIICH YaCTH COOTBETCTBYIONIE
TO BOTIPOCA, JOMYCKAeT OMUOKH B (POPMYIHPOBKE ONPEAEIECHNI 1 BBIBOJOB, HCKAKAIOIIHE UX CMBI
cJ1, OecriopsI0UHO ¥ HEYBEPEHHO U3JIaraeT MaTepuall, He yMeeT J1aBaTh apryMEHTUPOBaHHbIE OTBET
b, JIOITCKaeT Cepbe3HbIe OIINOKU B COIEPKAaHUHU OTBETA.

5.2 llpumepsl 3a1aHUH JJIS1 BBIIOJTHEHUS MPAKTHYECKUX padoT

5.2.1 3agaua 1. Peanu3anus JuHeHHBIX KOHCTPYKIUI cpeacTBaMu a3bika Python

Hanumure nporpamMmy, KOTOpasi NpPUBETCTBYET MOJb30BaTelns, BbiBonas cioBo Hello,
BBEJICHHOE MM M 3HAKM MpPENUHaHUs Mo o0pasiy (CM. IpUMep BXOAHBIX U BBIXOJHBIX JAHHBIX).
ITporpaMMa 10J17KHA CUMTHIBATh B CTPOKOBYIO IIEPEMEHHYIO 3HAYEHUE U MHUCATh COOTBETCTBYIOIIEE
npuBercTBre. OOpaTuTe BHUMaHHUE, 4TO IOCIE 3alsATOM JOKEH 00s3aTelIbHO CTOSATh Mpoden, a
nepes BOCKINLATEbHBIM 3HAaKOM ITpo0esia HeT.

Bxonurle nanHnie

Harry

BBonutcs crpoka, [yMHa KoTopoil He npesbiiiaeT 100 cMMBOJIOB.

BrixogHnle nanHbIe

Hello, Harry!

BriBenute oTBET Ha 3a/1a4y.

5.2.2 3apaua 2. Pa6oTa ¢ co3gaHueM 1adJ0HA

[Tepen Bamu 1m1abI0H perienTa TecTa:

Penient

Ha3zBaHue uHrpeauenra: 200 r

Ha3BaHue uHrpeauenta: 300 r

Ha3BaHue uHrpenuenta: 100 r

Hanmumure koa, KOTOPBIM J1e7aeT Cleaylolee: 3alpalilrdBaeT y MOJIb30BaTENsl Ha3BaHUS
WHTPEIUCHTA (TPH OTIACIBHBIX BOIIPOCA), @ TOTOM TOJICTABIISICT UX B UMCIOIIHICS 11a0JI0H.

Ilpumep:

BBenuTe HazBaHMe MEPBOro HHTPEIUEHTA: MyKa

BBeauTe Ha3BaHKME BTOPOTO MHTPEIMEHTA: BOJA

BBenute Ha3BaHWe TPEThETO UHTPEAUEHTA: MACIIO

Penient

myka: 200 r

Boxa: 300 r

macio: 100 r

5.2.3 3apaua 3. Peanm3anusi pa3BeTBJSIIOIIMXCH AJTOPUTMOB CPeJICTBAMH fI3bIKA
Python.

HMmeercs N KT MeTaJJIMueckoro criaBa. M3 Hero mM3roraBiIMBaioOT 3aroTOBKM maccor K kr
kaxnas. [locme 3Toro w3 KaxaoW 3aroTOBKM BBITAUMBAIOTCS JeTamu mMaccod M kr kaxmas (u3
KaKJIOM 3aroTOBKM BBITAYMBAIOT MaKCHMAJIbHO BO3MOYKHOE KOJWYECTBO jaeraneid). Ecim ot
3arOTOBOK TIOCJIE 3TOrO YTO-TO OCTAeTCsA, TO OTOT MaTepuajd BO3BpallalOT K Hadally



MIPOU3BOJACTBEHHOI'0 LIMKJIA U CIUIABJISIOT C TEM, YTO OCTAJIOCH IPU U3TOTOBJIIEHUU 3arOTOBOK.

Ecnm Toro craBa, KOTOPBIH MOMYYHIICS, JOCTATOYHO JUIsl M3TOTOBJEHUS XOTsI ObI OJHOM
3arOTOBKH, TO M3 HEro CHOBA M3rOTaBJIMBAIOT 3arOoTOBKH, M3 HUX — JAeTaid W T.J. Hammmmre
porpamMmy, KOTOpas BBIUMCIUT, KaKO€ KOJUYECTBO JETajell MOXKET OBbITh MOJYyYEHO MO 3TOH
TEXHOJIOTHH W3 HMEIomuxcs ucxoqao N KT cIiaBa.

Bxonnbie manHbie

IIporpamma nosry4aeT Ha BXOJ TpU HaTypaibHbIX uyncia N, K, M.

BrIxoHBIC JaHHBIE

BriBenuTe 0JHO YMCIIO — KOJIMYECTBO JIETANIECH, KOTOPOE MOMKET MOJYYUTHCS 110 TaKOU
TEXHOJIOTHH.

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

C npuxoAoM BeCHbl MUTOH PELIMI KaXAblil JAEHb BBINOI3aTh HMOIPEThCS HA COJHBIIIKO.
OnHako OH 3HaJI, YTO COJIHLIE BECHOW JOBOJILHO aKTMBHOE, M MIO3TOMY pa3padoTall TaKylo CXeMy: B
NEPBBIA JIEHb OH I'PEETCs OJHY MHUHYTY, a B KaXAbld NMOCIEAYIOLIUN JEHb YBEIMYMBAET BpeMs
npeObIBaHUs Ha COJHIE Ha 3 MUHYThl. HanummTe Koa, KOTOpBIA MO3BOJIUT BBIUUCIATH, CKOJIBKO
MUHYT IIUTOH OyAET TPATUTh Ha COJIHEUHbIE BaHHBI B HEKOTOPHIN BHIOPAHHBIH JICHb.

BHuMaHue: Baml KoJ 10JKEH BBIBOAUTH HOMEP JHS U YMCIO MUHYT. Mcronp30BaTh LMKIIBI
HEJb3s, B 331aHUU NPEIOJIaraeTcsi MHOTOKPATHBIH 3aITyCK sSY€eK C KOJOM.

5.2.5 3apauya 5. Opranusanusi UMKJI0B cpeacTBamMu si3bika Python

Janbl nBa ueThIp€x3Ha4HBIX yucia A u B. BeiBenure B mopsake Bo3pacTaHusi Bce
YeThIpEX3HAUHBIE YHUCIa B WHTEpBajie OT A 10 B, 3amuch KOTOPBIX CONEPKUT POBHO TpPH
OJIMHAKOBbIE IIU(PHI.

Bxonnreie naHHBIE

BBongrcs nBa neabpx ymcna A u B.

BoixosHbIE JaHHBIE

BeiBenure oTBET Ha 3a/1a4y.

5.2.6 3agauya 6. PaGoTa ¢ npoBepkoii ycJ0BHi

Hamummre nmporpammy, KOTopasi IPOCHUT TOJIE30BATENsl BBECTH TOJIOKUTEIBHOE YUCIIO, H
€CJIM T0JIb30BaTEIb BBOJMT IOJIOKHTEIBLHOE YHMCIIO, BBIBOAUT HAa JKpaH cooOieHue "Bul BBeM
MOJIOKUTENLHOE Uncio!", ecli HeT — "ITO HE MOJ0KUTEIBHOE YUCIIO.".

CuauTaiite, 9TO TIOJIH30BATEINb B JTIOOOM CITydae BBOJUT YHCHIA, & HE KAaKOH-TO TEKCT.

5.2.7 3agaua 7. O6padoTka maccuBoB B s3bike Python

JlaHO 4Kcio N ¥ MaccuB pa3MepoM n X n. [{Jis mosy4eHus MaccruBa UCIOJIb3YUTE TeHEPaTOoP.
Crenaiite 1Ba BapuaHTa MaccuBa: CUMMETPUUHBIA U HecUMMeTpuuHbIi. [IpoBepsre, sBIseTcs nu
ATOT MacCUB CUMMETPHUYHBIM OTHOCHUTENILHO INIaBHOM auaroHanu. BeiBenute cioBo “YES”, ecnu
MacCHB CHMMETPHYHBIA, U cioBo “NO” B mpoTUBHOM ciyyae. Permenue odopMure B BHC
¢yukuuu IsSymmetric(p), rae p — Maccus.

5.2.8 3agaua 8. PaboTa ¢ 3J1eKTPOHHBIMH TA0THIIAMH.

Hcnons3oBanue B (QopMyliax OTHOCHUTEIBHBIX, aOCONIOTHBIX M CMEIIAHHBIX CCHUIOK Ha
aapeca sveek. KomupoBanuwe dopmyn. CBs3bIBaHHE JHMCTOB PabOYMX KHUT MEXKIy COOOM.
Brigenenue TONBKO OMHOM sYEHKKM BHYTPH CIIMCKA JJIsi MPABUIBLHOTO BBHITIOJHEHHs OMepaluii co
CITUCKOM. BBITIOTHEHUE CO CIHCKOM OTeparuii COPTUPOBKH, (WIBTPAIlUU, MOJBEICHUS WTOTOB.
Co3znanue CBOJTHOM M KOHCOJIMIUPOBAHHOM TaOIUIIBI.

5.2.9 3agaua 9. PaGora o6udamorexoii Pandas

PaGorate ¢ wu3BecTHOW ©0a30il [aHHBIX MO mnaccaxkupam "Tutanuka" (OHa dYacTo
I/ICHOJIBSyeTCSI B KprElX 110 BKOHOMeTpI/IKe nu MaH_II/IHHOMy O6y‘-IeHI/IIO, HO Hpel[CTaBJISIeT HEC TOJIBKO
CTaTUCTUYECKOM, HO U COACPIKATEIBHBIN HHTEPEC).



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

Passengerld - id maccaxupa

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

Pclass - kiacc maccaxupa

Name - ums maccaxupa

Sex - mon naccaxwupa

Age - BO3pacT maccaxupa

SibSp - uncio poaHBIX OpaTheB/cecTep maccaxupa Ha 00pTy Kopabist (WK CyTpyroB)

Parch - uncno poauteneit maccaxxupa Ha 60pPTy KOpaoIst

Ticket - HOMep Omtera

Fare - croumocTh Ouiiera

Cabin - karora

Embarked - mopt, B KOTOpOM maccakup B30I Ha Mary0y Kopaois

1)  3arpysure 6a3y naHHbIX u3 ¢aiina Titanic.csv.

2) 3arpy3ute 0a3y maHHBIX Tak U3 (paiina eme pas, HO Tak, yToOBI cronmoen Passengerld
OBLT MACHTH(PUKATOPOM, TO €CTh HOMEPOM CTPOKH (index).

3) VYnanute u3 0a3bl CTPOKH C MPOMYIICHHBIMU 3HAYEHUSIMH U COXPAaHUTE U3MEHEHUS B
camoii 6a3ze.

5.2.10 3apaua 10. Padora c 6udauorexoit NumPy
Co3gaTh MacCUB-nUMPY € MOCIEI0BATEIbHBIMU 3HAUCHUSIMH B Auamna3oHe ot 1 g0 30
[Ipumeuanue: [y penieHus: 3TOM 3a1a4u UCIIONb3YETCSl BCTPOCHHBIA METO/ numpy.arange

5.2.11 3apaua 11. Padora ¢ 6mdanorexoin Matplotlib

Hcnonb3yss 0azy nanHbIX «Turtanuka» u3 3amadd Ne9 mocTpoiiTe rucTOrpamMmy JUis
nepemeHHoil Bo3pacT (Age), caenaiite ee KpacHOTrO IBeTa, MOAMHUIINTE OCH U JOOABBTE 3ar0JI0BOK
rpaduka.

Kpamkue memoouueckue ykazanus

Ha BeImoIHEHHE OHOM MPAKTHYECKON paboThl OTBOJUTCS HE 00Jiee OJHOTO JBYX4AaCOBOTO
3aHATHS (BKJIIOYAsl 3aTpaThl BPEMEHHM Ha NPOBEACHHE NMPOMEXYTOYHOTO TecTa Ha MOCJIETHEM B
yaeOHOM Tiepuoze taboparopHoM 3aHsTHH). [lociie BBIMOTHEHHUS KaXKIAOW MPAKTHYECKONH pabOTHI
CTYAEHT JOJDKEH MPEACTABUTh OTYET O €€ BBINOJHEHUHU, a TAKXKE, IO YKA3aHUSIM IPEenoaaBaTelis,
BBITIOJIHUTH JTOTIOJIHUTEIbHBIE MPAKTHUECKUE 3a1aHus 110 TeMe paboThI.

IlIxana oyenku

Ne Bamer Ormnucanue

CTyzeHT JeMOHCTPUPYET YMEHUS Ha HTOTOBOM YPOBHE: YMEET CBOOOJHO BBIIOJIHSTE MPAKTHIECKH
5 49-60 € 3aJlaHus, IPEIYCMOTPEHHBIE TIPOTPAMMOiA, CBOOOIHO ONIEpUPYET MPHOOPETCHHBIMU YMECHUSIMH, TT
PHUMEHSET UX B CUTYaLUsIX TOBBIIIEHHON CIIO)KHOCTH.

CTyIeHT JeMOHCTPUPYET YMCHHUS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHBIC YMCHHSI, HO JIOITyCKaIOTCS
4 3748 HE3HAYUTEJIbHBIC OMNOKH, HETOYHOCTH, 3aTPyIHEHUS IPH aHAJMTUYECKUX OIepanusix, mepeHoce y
MEHHI Ha HOBBIC, HECTAHAAPTHBIC CUTYaLlHU.

CTyzeHT JeMOHCTPUPYET yMEHUS U HaBBIKK Ha 0A30BOM YPOBHE: B XO/I€ KOHTPOJIBHBIX MEPOIPHATH
3 2436 it jomyckaroTcs SHATHTCIbHEIC OILIMOKH, IPOSBIAETCS OTCYTCTBHE OTJAEIBHBIX YMEHHUH, HABBIKOB I10
JTUCLUITMHAPHON KOMIIETEHIMH, UCIIBITHIBAIOTCS 3HAUUTEIJIbHBIC 3aTPYAHEHHSI IPU OIIEPUPOBAHUU
YMEHUSAMH U IIPU UX [IEPEHOCE HA HOBBIC CUTYALIUU.

5 11-23 CTyIeHT JeMOHCTPUPYET YMEHHUS U HaBBIKM HA YPOBHE HMXE 0a30BOT0: MPOSABIAETCS HEAOCTATOYHO|
CTb YMEHHH U HaBBIKOB.

1 0-10 CTyIeHTOM NPOSBISIETCS MOJTHOE WK MPAKTUYECKHU ITOJIHOE OTCYTCTBHE YMEHHUN M HAaBBIKOB.

5.3 Ilpumepbl TeCTOBBIX 3aJaHUI

1. Undopmanus, npeacraBieHHasi B KOHKPETHBIX (haKkTax, KOTOpPbIE aJJleKBaTHBI BO3MOYKHBIM
nporeccam e€ 00paboTKH, Ha3bIBACTCS:

A. 3nanusamu; B. Jlanasmvu; C. MTHGOpPMAaLIMOHHOM CHCTEMOIA.

2. Kakoe w3 cBOWCTB WMH(OpMaANMK ONpeAeNsieT CTENeHb COOTBETCTBHS HWH(pOpPMAIUU



TEKYIEMY MOMEHTY BPEMEHHU:

A. loctoBepHocTh; B. AktyansHocTs; C. Joctynuaocts; D. [TomHOoTA.

3. IIporpammpl, aBTOMAaTHU3HWpyIOIIME pabOTy MO TMPOBEpKE, HajaJKe M HACTPOMKe
KOMIIBIOTEPHON CUCTEMBI, HA3bIBAOTCSL:

A. bazoeimu; B. Cuctemubsimu; C. CirysxeonbiMu; D. [lpuknagasivu.

4. IlporpamMMsbl, IpeAHa3HAUYCHHbBIE Ul aHaJIH3a JaHHBIX, coepKaluxcsa B 0aze 3HaHUHU, U
BbI/IaYU PEKOMEHJALMH 10 3aIpOoCy MOJIb30BATENs], Ha3bIBAIOTCS:

A. Cucremamu yrpaBiieHus 0a3aMu TaHHBIX;

B. CucremMaMu aBTOMAaTU3MPOBAHHOTO TPOEKTUPOBAHMS;

C. I'eorpa¢dmueckumu HHPOPMAIIMOHHBIMHA CUCTEMAaMU;

D. DKCnepTHBIMUA CUCTEMAMH.

5. B OC Windows cymMapHasi JJTMHA TyTH ¥ UMEHH (Daiina He MOXKET MPEBBIIIATh

A. 256 cumBomnoB; B. 260 cumBonos; C. 512 cuMBOIOB.

6. MuHMMaNbHOM eIMHULIEN agpecalui K JaHHBIM SIBIISETCS:

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

7. PazButre 9BM npoucxoauso:

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

8. DyHKUHMOHAJIBHBIE YCTPOWCTBA, pACIOJIOKEHHbIE HAa JOYEPHHUX IUIATaX, H
npeIHa3HaYeHHbIE IS CBS3H ¢ Iepu(epuitHbIMU yCTPOMCTBAMHU, HA3bIBAIOTCS:

A. Ilopramu; B. Koutpomnepamu; C. Compoiieccopamu.

9. YcTpoiCTBO WM KOMIBIOTEP, MPEIOCTABIISIIONIECE IOJIB30BATEISAM JIOKAJIBHOM CETH
MPO3payHbIN TOCTYI K CBOMM IOCJIEI0BATEIbHBIM [TIOPTaM BBOA/BBIBOJIA, HA3bIBACTCS:

A. Kommynukanmonnsiii cepsep; B. Cepsep noctymna; C. ®aiinossiit cepep; D. Pabouas
CTaHLHUA.

10. Jlnst cBsizu Mexay coOOil JIOKaJNbHBIX CeTeid, paboTaromuX MO Pa3HBIM MPOTOKOJIAM,
CIIyXKart:

A. Mocrtsr; B. Mapuipytuzarop; C. I[losroputens; D. I1Into3sl.

11. CxeMa coeMHEHUS y3JI0B CETH HAa3bIBACTCSI:

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

12. BoiaenenHast KypcuBoM 4acTh ajapeca http://www.osp.ru/archlit/77.htm sBnsercs:

A. Tlpotokonom cetu; B. Anpecom host-kommerotepa; C. Umenewm daiina D. [Jomenom cetn

13. Jlns omHomMepHOro maccuBa X IJIMHOM N TNPUBEACHHBIA (PparMeHT MporpaMMbl
OIpEAEIIAET CYMMY €T0 3JIEMEHTOB

A. Beex; B. Heorpunarensnsix; C. [Tonoxurenshbix; 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))

OtBeT:

15. Yro BeIBeACT crexyromnuii koa Ha Python?
d=lambdap: p * 2

t=lambdap:p *3

x=2

x =d(x)
x = t(X)
x =d(x)
print(x)

OrtBerT:




Kpamxkue memoouueckue yxazanus

[TpoMexXyTOUHBII TECT MPOBOAMTCS B SJIEKTPOHHOM (opMe BO BpeMsl MOCIEIHETO B
yueOHOM Tmepuose JsaboparopHoro 3aHsaTHs. Tect coctout u3 15-20 TectoBeIX 3ananuil. Ha
BBITNIOJIHEHHE TecTa 0TBoANUTCS 20 MUHYT. Bo BpeMs IpoBeIeHUS TeCTa UCIIOIb30BAaHUE JINTEPATYPHI

U ApyTUX UHGOPMAIIMOHHBIX PECYPCOB JOMYCKAETCs TOJIBKO MO MPEABAPUTEIHHOMY COITIACOBAHUIO
C IIPENo/IaBaATENEM.

IlIxana oyenku

Ne Bbanmsr Onucanue

5 19-20 [IponeHT mpaBHIBHBIX OTBETOB OT 95% 1o 100%
4 16-18 IIponeHT npaBunbHeIX 0TBETOB OT 80 10 94%

3 13-15 IIpoueHT mpaBUIBHBIX OTBETOB OT 65 10 79%

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

1 0-8 IIponeHT npaBUIbHBEIX OTBETOB MeHee 45%
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