MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINA
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«KYBAHCKUI TOCYJAPCTBEHHBIN VHUBEPCUTET»

®akynbTeT KOMIIBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

«30» mag 2025

PABOYASA TIPOT'PAMMA AUCHUITJIMHBI

b1.B.03«TexHomoruu xpaneHus U 00paboTKH 00JIBIINX 00HEMOB TaHHBIX))

Hampasnenue noarorosku 01.04.02 Ilpuknagnas MmaTeMaTuka U nHQopMaTuka

Hampasnennocts (mpoduiib) TexHOIOTUU TPOTPaMMUPOBAHUS U pa3pabOTKU
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Pabouas nporpamma aucuuiiinHbl « TexHomorum XxpaHeHust 1 00padoTKH 0OJIBIINX
00BEMOB JJaHHBIX)» COCTaBJICHA B COOTBETCTBUU C (heZiepabHbIM TOCYIapCTBEHHBIM
oOpa3oBaTenbHBIM CTaHAAPTOM BbIciiero oOpaszoBanus (PI'OC BO) mo
HanpasneHuto noarorosku 01.04.02I1puxnagnas matematuka u nHGOPMATHKA.

[Iporpammy coctaBui(m):

A.W. Muxos, nnpodeccop, 10kTop pu3.-Mart. HayK, mpodeccop ffft{// v,

Pabouas nporpamma auciuiuinebl « TeXHONMOruu XxpaneHus u 00paboTKu OOJIBIINX
00BEMOB JAHHBIX» YTBEpXKACHA Ha 3aceAaHuu Kadeapbl HHPOPMAIMOHHBIX
TexHOoJoTui MpoToKoa Nel5 ot «14» mas 2025r.
3aBenyromuii kadenpoi (pazpadboTunka)

B. B. [logkon3un

74 MO IIIHCH

Pabouas nmporpamma o0cyxaeHa Ha 3acefannu Kadeapsl HHPOPMaMOHHBIX
TexHoJIOTH MPoToKoJ Nel5 ot «14» mas 2025r.
3aBeayrommii kadeapon (BbIMycKaromei)

B. B. [logkon3un

MIOAIHICH

VYTBepkIeHa Ha 3aCeJaHNH YUYEOHO-METOANMYECKON KOMUCCUH (paKyIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI M MPUKIIATHON MaTeMaTUKU MPOTOKOI Ned oT «23»
mas 2025 T. L
[pencenarens YMK ¢axysbrera =/
A. B. KoBasieHko

noAIucCh

Penensenrsr:

bernapsiu M. E., IIpopekTop no yueGHo# pabote, KpacHomapckuit koonepaTuBHbBIN
uHctutyT (prmman) AHO BO Ilentpocoroza PO «Poccuiickuii yHUBEPCUTET
KOOIEpalum»

Py6moB Cepreii EBrenbeBud, kanauaaT Gpu3nKo-MaTeMaTHIECKUX HAYK, TOTICHT
kadeapel matematuaeckoro moaenupoBanns GI'BOY BO «Ky6I'Y»



1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOM  IICJIBIO  JUCIUIUIMHBI  SIBJIIIETCS  W3YYCHHE METOJIOB  pabOThl €O
CTPYKTYPHPOBAHHBIMH U  HECTPYKTYPHPOBAHHBIMH  JaHHBIMH  OOJBIIOrO o0ObeMa, U
(GbOpMHUPOBAaHKE y CTYJICHTOB HABBIKOB BHICOKOIIPOHM3BOIUTEIBHBIX BEIYMCICHUH.

BocnuraTensHON 1EIb0 AUCIUILUIMHBI SIBJISCTCS (POPMUPOBAHKE Y CTYJICHTOB HAY4YHOTO,
TBOPYECKOTO IIOAX0JIa K OCBOCHHIO MAaTEMaTHYECKHX METOJOB, TEXHOJOTHH pa3paboTKu
MPOrPaMMHOTO O0ECTICUeHUSI.

OtOop MaTepuajga OCHOBBIBA€TCS Ha HEOOXOIMMOCTH O3HAKOMHUTH CTYJIECHTOB CO
CIIeTyIOIIeH COBPEMEHHOM HayYHO! MH(pOpMAIUEHi:

0 TOM, YTO COBPEMCHHBIC MMPUKJIAIHBIC 33/Ia4H B 3HAUNTEIIBHON Mepe XapaKTePU3yIOTCs He
CJIOKHOCTBIO OTJCIBHBIX PACYCTOB, a OOJBIIMM OOBEMOM JaHHBIX, YYaCTBYIOIIMX B A3THX
pacuerax;

0 TOM, 4TO Juisi 3(PQPEKTUBHOTO pEIICHUs 3aaad C OOJbIIMMH OO0BEMaMU JTAHHBIX
HEOOXOJIMMO UCIIOJIb30BAHUE APXUTEKTYP BBIYUCIUTEIICH C MACCOBBIM MApalICIIn3MOM.

ConepxarenpHOE  HAMOJHEHUE  JUCHUIUIMHBI  OOYCIIOBJIEHO OOLIMMHU  3aJadyaMu
MOJITOTOBKH MarucTpa.

Hay4yHoli OCHOBOW /Ui TIOCTPOCHHS NPOTPAMMBbI JTAHHOW JAMCUUIUIMHBI SIBIISICTCS
TEOPETUKO-TIPAarMaTHUECKUI MMOIX0/] B O0YUCHUH.

1.2 3agaun AUCHUILIUHBI

OcHOBHBIE 337]a4H TUCIHUIUIUHBIL:

e O03HAKOMJICHHE C KJIacCCaMH IMPUKJIAJHBIX 33]a4, TPeOYOIMX 0OpabOTKH OOJNBIINX
00BEMOB JAHHBIX;

® O3HAaKOMJICHHWE C COBPEMEHHBIMH METOJAaMH IMapauieIbHOW 00paOOTKH JaHHBIX HA
KJlacTepax;

e puoOpeTeHHWE HaBBIKOB HAMHUCAaHUS MPOTpaMM B  CHEIHAIU3HPOBAHHBIX
(bpertMBOpKax A pabOThI C OONBIIMMH TaHHBIMU;

®  O3HAKOMJICHHE C METOJIaMH OPTaHM3AIIMU XPAHCHHS JTAHHBIX.

1.3 MecTto aAucuMIuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuuruinHa «TexHomorunm XpaHeHuss U 0O0pabOTKH OOJbIIMX OOBEMOB JAHHBIX»
oTHocuTcs K «Yacth, Gopmupyemas yyaCTHHUKaMHU O00pa30BaTeiIbHBIX OTHOLIeHWi» bioka 1
«JlucuuninHbl (MOAYJH )» Y4eOHOTO TUIaHa.

1.4 IlepevyeHp MJIAHMPYeMbIX Pe3yJbTATOB O0y4eHHsl MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yYaromuxcs CIeTYIONUX KOMIETEHIIHIA:
IK-1 CnocoOen ¢popmyupoBaTh M pewmiaThb aKTyajJdbHble M 3HAYMMbIe 32124
(pynramMeHTAILHON U NPUKIAAHONH MAaTEMAaTUKHU
HIIK-1.1 Co3z0aem mamemamuyeckue mMooeiu HA OCHO8E AHAIU3A NPOOIEMHOU
odnacmu uccnedosanusn @ odaacmu GyHoamenmanbHol U RPUKIAOHON
Mamemamuku
3uamo Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHuieckou apxumexmypbol
Cospemennbiii omeuecmeenuvlll U 3apyOenCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoouwl u npuemwvt hopmanuzayuu 3a0au
Azviku ghopmanuzayuu hyHKYUOHANbHBIX cCneyupurayull



Ymemo

Braoemuw

HIIK-1.2

3namop

Ymemo

Braaoemso

HIIK-1.3

3namop

Ymemo

IIposooums ananus ucnonmeHuss mpebosanuil
Bvipabamvieams eapuanmul peanruzayuu mpebosanuti
Hcnonvzosameb memoowvt u npuemsl popmanuzayuu 3a0ay
Inanuposams npoexmmusvie pabomol

OL;@HKCZ Kadecmeda qupMClﬂZ/BaT/;MM NOCMAGIEHHbIX 3A0a4 6 COOMEEMCMEUU C
mpe606aHuﬂmu MEXHUYECK020 3A0AHUSA WU dpyzux NPpUHAMbBIX 6 OpcaHuzayuu
HOpMAamueHrblx OOKyMeHWZO@

OueHKa Kadecmea ajicopummusayuu nocnmaejleHHblx 3a0a4 6 COOMEEemcmeul ¢
mp€606’aHuﬂMM MEeXHUYeCcKo20 3a0aHUs. Ul Opyeux NPUHAMbBIX 6 Opcaruzayuu
HOpMamueHsvlx OOKyMeHWlO(%

Omeemuvl Ha 680npocsvl U npedﬂoofcele yuacmHUuKoe AHATUMUYECKOl cpynnbl
npoexkma

OobocHnosvlieaem npeonazaemolie peuienus u onpeodensaem
UHCIMPYMEHMAPUIL UX peanu3ayuu
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumeKmypol
Cospemennbiti omeyecmeeHHblll U 3apyOedCcHbIl ONblm 6 NPOheccUOHATbHO
OoesimenvbHOCMU
Memoovl u npuemst hopmanuzayuu 3a0a4
MemoOwbl u npuemvl aneopummuzayuu NOCMAGIeHHbIX 3a0ay
Azviku ghopmanuzayuu hyHKYUOHATbHBIX CheyupuKrayull

3a0a4 3aHamus (YUKIa 3aHAMuil), 8U0a 3aHAMuUsL,

IIposooums ananusz ucnonnenus mpebogaHuil

Ilposooumu oyenky u 060cHo8aHUE PEKOMEHOYEMbIX peuleHUll
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay

IIpumensams cmanoapmHule an2opUmMmMbl 8 COOMEEMCmMEyWUX 001acmsix
Inanuposams npoexmmuvie pabomol

OU@HKCZ Kavecmea gbopMaﬂusaL;uu NOCMABNICHHBIX 3a0a4 8 COOMEEeMCMEUU C
mpe606aHu}mu MEeXHUYEeCcKo20 3a0aHUs. Ul ()pyZHX NPUHAMbBIX 6 OpcaHuzayuu
HOpMAamueHblx OOKyMeHI’I’ZOB

OueHKa Kadyecmea ajieopummuzayuu nocmaejleHHblx 3a0a4 8 COOMEEMCMBUU C
mpe606aHu}lMu MEXHUYECK020 3a0AHUA WU ()pyeux NPUHAMbBIX 6 OpcaHUuzayuu
HOpMamueHrblx ()OKyMeHmOB

Omeemul Ha e8onpocsl u npedﬂoofceHuﬂ YyHacmHuKkoe aHaIUMmuyecKou cpynnbl
npoexkma

Ouenka Kauecmea anzopummu3auyuu HOCMAGIEHHBIX 340a4 6
coomeemcmeuu ¢ mpedoCanUAMU MEXHUYECKO020 3A0aHUA UU OPYZUX
HOPMAMUGHBIX OOKYMEHMO8
Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHuieckou apxumexmypbol
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
AHzviku popmanuszayuu hyHKyuoHanbHbix cneyugpurayuil

IIpoeooumys ananuz ucnonnenus mpeoo8anuti

IIposooums oyeHKy u 060cHo8aHUE PEKOMEHOYEMBIX pelleH Ul
Hcnonvzosams memoosi u npuemsl popmanusayuu 3a0a4

Ipumensams cmanoapmmvle aneopummsl 8 COOMEEMCMEYIOUUX 0ONACMAX
IInanuposams npoexmmvie pabomol



Bnaoemuw

IIK-2

HIIK-2.1

3namo

Ymemo

Braaoemuw

Oyenka kavecmea opmanuzayuu NOCMABGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpebo8aAHUAMU MEeXHUYEeCKO20 3a0aHUsl Uil Opy2ux NPUHAmMbuIX 8 Op2aHU3AyuU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmsa aneopummu3ayuu NOCMABIeHHbIX 3a0a4 8 COOMBEeMCmMaUU ¢
mpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UL OPY2UX NPUHAMBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kavecmea u 3¢pghekmusHocmu nPOSPamMmMHO20 Kood

Omeemvl Ha 80NPOCHI U NPEONIONCEHUs. YUACMHUKO AHATUMUYECKOU 2PYNNbl
npoexma

Cnocooen 3Ihpekmueno naanuposamv HeoOX00uMble pecypcvl U IMANb
6bINONIHEHUA padom 6 o00nacmU MAMEMAMUYECKO20 MOOEUPOBAHUA U
UHDOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UI, COCMABIAMb HA 6bICOKOM
YPO6HE COOmBemMCmeEyloue mexHu4ecKue ORUCAHUA U UHCMPYKYUU
3naem u npumensem cospemMeHHblEe MeMO00I0ZUU  PA3PAOOMKU
NPOCPAMMHO20 00ecneueHUs U MeXHOI02UN NPOZPAMMUPOBAHUS
Bosmooxcnocmu  cO8peMeHHbIX U NePCNeKMUBHLIX — CPEeOCME  paspabomku
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
NPOSPAMMUPOBAHUS
Cmanoapmei 6 obracmu Kauecmea, npumeHuMble K npeOMemHoll 00aacmu
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Vnpasnenue rauecmeom: KoumponvbHbie CHUCKU, Gepupuxkayus, arudayus
(npuemo-coamounvle UCNbIMAHU)
Memoovl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4
Texnonocuu npoepammuposanus
Hopmamusnvlie Ooxymenmsi, onpedensaowue mpeb08aHus K O0QOPMIEHUIO
NPOSPAMMHO20 KOOA

Coszoasamv Ha 3auAMUAX NPOOIEMHOOPUECHMUPOBAHHYIO 00pPA308AMENLHYIO
cpedy, obecneyusarowyro Qopmuposanue y 00y4arOwuxcs KomMnemeHyul,
npedycmompennvix  mpebosanuamu  DPIOC  u  (unu) obpaszosamenvhvix
CManoapmos, YCmMAaHOGIeHHbIX 00pA308amMeNbHOU opeanusayuet u (i)
006pa3068amenbHOL NPOSPAMMOU K KOMREMEHYUAM GbINYCKHUKOS

IIposooums ananusz ucnoameHus mpebosanuil

Buipabamvieams éapuanmol peanuzayuu mpebosanuil

IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll

Inanuposams pabomoi

Paspabamvieame peciamenmmuvie OOKyMeHmMbl

Ipumensams cmanoapmmuvle anreopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
ITucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzo06amv 603M0ONCHOCMU UMEIOWEUCS MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

ITnanuposamsv npoexmuvie pabomul

Ananuz  6osmodicnocmeti  pearusayuu  mpeOo8aHUll K NPOSPAMMHOMY
obecneyenuro
Oyenka épemenu u mpyooemMKoCmu peaiu3ayuu mpebosanull K npocpamMmHOMY
obecneyenuro



HIIK-2.2

3namo

Ymemo

Bnaoemuw

Coenacosanue  mpeboganuti K  NPOSPAMMHOMY  ODecneuenuro ¢
3auHmMepecosanHblMUu CMopOHaAMU

Onpedenenue cmanoapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMOo
c1edo6amuv npu 8bINOIHEHUU PAbOm

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Ymeeporcoenue pecnamenmog no ynpasnenuro Kauecmeom

Tpunsamue ynpasnenyeckux peuteHull no U3MeHeHUI0 NPOSPAMMHO20 KOOd
Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHATUMULECKUX padbom

Pacnpeodenenue poneii u anarumuueckux pabom no yuacmHuKam aHaiumuyeckKou
2pynnvl npoeKma

Omeemvl HA BONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexkma

3naem u npumensem Jiyuuiue Mupoevle NPAKMUKU OQopmieHus
nPOZPAMMHO20 K004, HOPMAMUBHBIX OOKYMEHMO8, MEXHUYECKUX
ORUCAHUIL U U UHCIMPYKUW UL
Bosmootcnocmu  cospemennvix U nepcnekmusHuvlX  Cpeocms  papabomku
NPOCPAMMHBIX NPOOYKMO8, MEeXHUUECKUX Cpeocma
Memoodonozuu  paspabomku npocpammHo20 oOecneyeHus U  MexHoa02UU
PO AMMUPOBAHUSL
Cmanoapmet 6 obracmu Kawecmea, npumeHuMble K npeomemHnou ooiacmu
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Ilpasuna denosoti nepenucku
MemoOwbl u npuemvl aneopummuzayuu NOCMAGIeHHbIX 3a0ay
Texnonoauu npocpammuposanus
Hopmamusnvie O0oxymenmul, onpedensiowjue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Coz0asamb Ha 3aHAMUAX NPOOIEMHOOPUEHMUPOBAHHYIO 00PA308AMENbHYIO
cpedy, obecneuusaowyro @Gopmupogarue y 00y4aruuxcs KomMnemeHyutl,
npedycmompeHnuwvix  mpebosanusmu DPI'OC  u (um) obpazosamenbHbIX
CMaHOapmos, YCMAHOBNIEHHbIX 00paA308amenbHoll  Opeanuzayueti U  (uiu)
006pa306amenbHOL NPOSPAMMOLL K KOMREMEHYUAM BbINYCKHUKOS
Buipabamuieams éapuanmel peanuzayuu mpebosanuil

IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll

ITnanuposams pabomoi

Ilpumensimo cmanoapmuule an2opuUmmbl 8 COOMEEMCMBYIOWUX 00NACMAX
Tucamo npoepammmwiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
IIpumensamo nyyuiue Mupogvle NPaKmuKy 0popmIeHUs NPOSPAMMHO20 KOOd
Hcnonvzosams 603MOACHOCU UMEIOWEUCS MEXHUYECKOU U/Ulu NPpOSPaAMMHOU
apxumexmypol

IInanuposams npoexmmusvie pabomol

Ananuz  8ozmodcHocmetl  pearusayuu  mpeOOsaHuli. K - NPOSPAMMHOMY
obecneyenuio

Oyenxa epemenu u mpyooemMKOCmu peanu3ayuu mpebo8anull K npocpammHOMy
obecneyenuro

Coenacosanue mpeboganutl K npOSPAMMHOMY obecneyenuro c
3AQUHMEPECOBAHHLIMU CMOPOHAMU



IIK-3

HIIK-3.1

3namop

Ymemo

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 6bINOIHEHUU PAbOm

Paspabomxa pecnamenmos no ynpaeienuio kavecmeom

Coenacosanue pe2nameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbMU
cmopoHamu

Ymeeporcoenue pecnamenmos no ynpagnenuro kauecmeom

Tpunsmue ynpasnenyeckux peuteHull no U3MeHeHUI0 NPOCPAMMHO20 KOOd
Peoakxmuposanue npoepammnoco kooa

Cnocooben I¢ppekmusno npumenams anecopummuyecKkue U NpoOZPAMMHbLE
peuienusn 6 ooéracmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ul, a
MmaKice yuacmeoeams 6 UX NPOEKMUpPoGanuu u pazpadomke

3naem u npumensnem cospemenHbvle MEXHOI02UU 6bINOTHEHUS PAOOmM NO

cozoanuio (moougpukayuu) u conposoxcoenuro UC
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmootcnocmu  cospemennvix U nepcnekmusHuvlX  Cpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX cCpeocma
Memooonoeuu  paspabomxu npoecpamMmHo20 obecnedeHus U MexHOL02UlU
PO AMMUPOBAHUSL
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOTL30BAHUS OA3 OAHHBIX
Texnonocuu  @vinoanenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogoxcoenuro C
Huempymenmot u Memoosl npogedeHus ayoumos Kavecmaea
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Coepemennblii omeuecmeenHulll U 3apyOediCHbulll Onvlm 6 NpPohecCcUOHANbHOU
oesamenvbHOCMU
MemoOwbl u npuemvl aneopummuzayuu NOCMAGIeHHbIX 3a0ay
IIpoepammusie npodykmul 0151 2paguuecko2o omoopadceHus aleopummos
Buvibpannuiil a3vik npoepamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npocpammmusie npodykmoel 015 2epaguueckoeo 0moopayicenus
aneopummos
Komnonenmoi  npocpammno-mexnuueckux  apxumexmyp,  cyujecmeayioujue
NPUTIOXHCEHUs U UHmepgheticbl 83aUMOOeNCMBUs C HUMU
Texnonoz2uu npoepammuposansi
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzosams npocpammuvle npooykmwl 011 2paguuecko20 0mooOpaxpiceHus
aneopummos

Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMBYIOWUX 0ONACAX
Tucamo npoepammmbiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKxmuKu 0QopmaIeHUs NPOSPAMMHO20 KOOA
Hcnonvzosams 603M0xiCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npoecpammHo20 obecnedenus: u
cucmemy KOHmMpOJis 6ePCuti



Braaoemsw

HIIK-3.2

3namop

Ymemo

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1edo6amuv npu 8bINOIHEHUU PAbOMm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2nameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammmuozo xooa

Ilpeocmasnenue u 0b6cysicoenue naaHa aHATUMUYEeCKUx pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS VUACMHUKOS AHAIUMUYECKOU 2PYnnbl
npoexma

3naem  KomMnowemmuvl  COBDEMEHHBIX  HPOZPAMMHO-MEXHUUECKUX
apxumexkmyp, Igpekmueno npumensem mMemoovl U  nPUEMbL
anzopummusayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumekmypul
Bosmoosxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo20 obecnedyeHuss U MexHOoLOUU
NPOCPAMMUPOBAHUS
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOTL30BAHUS OA3 OAHHBIX
Texnonocuu  @vinoanenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogoxcoenuro C
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHblll U 3apyOedCHbI ONblm 6 NPoPecCUoHaAIbHOU
desamenvbHOCMU
Memoovl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4
IIpoepammmusie npodykmul 051 2paghuuecko2o omodOPaANCeHUst ANCOPUMMO8
CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS]
Boibpanuwiii 361K npoepamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUST HA
IMOM A3bIKE
Homayuu u npocpammuvie npodykmel 0 2paguueckozo 0omoopaxycenus
aneopummos
Komnonenmol  npocpammHO-mexHuueckux — apxumekmyp, — cyujecmeyioujue
NPUNOdHCEHUsL U UHMeEPDeliCbl 83aUMOOeLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowue mpeb0o8aHus K OQOPMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzosams npozpammuvle npooykmwl 014 2paguueckoco 0moopadcenus
aneopummos

Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMBYIOWUX 0ONACAX
Tucamo npoepammmbiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0dCHOCIU UMEIOWENICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npoecpammHo20 obecnedenus: u
cucmemy KOHmMpOJis 6ePCuti



Braaoemsw

HIIK-3.3

3namop

Ymemo

Braoemuw

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 6bINOIHEHUU PAbOMm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2nameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammmuozo xooa

Ilpeocmasnenue u 0ocyscoenue nIaHa AHATUMUYECKUX pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS VUACMHUKOS AHAIUMUYECKOU 2PYnnbl
npoexma

Ipdhexkmusno npumensaem cywecmeyroujue npozpammusle peuieHus u
unmepgeiicol 63aumooeiicmeus ¢ HUMU 6 001acmu UHPOPMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmoosxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX cCpeocma
Memooonoeuu  paspabomxu npocpammHo20 obecnedyeHuss U MexHOoLOUU
PO AMMUPOBAHUSL
Memooonozuu u mexnono2uu nNpOEKMUPOBAHUs U UCHOIb308AHUS 0A3 OAHHBIX
Texnonocuu  @vinoanenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogoxcoenuro C
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Cospemennbiti omeyecmeeHHblll U 3apyOedCHbI ONblm 6 NPoPecCUoHaAIbHOU
desmenvbHOCMU
Memoowl u npuemvl aneopummusayuu NOCMAGIEHHbIX 340aY
IIpozcpammmusie npodykmul 071 2paguuecko2o omodpadsceHus aneopummos
CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS]
Buvibpannuiil a3vik npoepamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE
Komnonenmoi  npocpammno-mexuuueckux  apxumexmyp,  cyujecmeyioujue
NPUTIOdHCEHUs U UHmepgheticbl 83aUMOOetCMBUs C HUMU
Texnonozauu npoepammuposansi
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpedosanuii

Hcnonvzosams memoost u npuemsl aieopummu3ayuu NOCMagieHHbX 3a0ay
Hcnonvzosamv npozpammnvie npooykmul 014 2paguueckoco 0moopadcenus
aneopummos

Ipumenamo cmanoapmuule anzopummul 8 COOMEEMCMBYIOUWUX 0ONACAX
Tucamo npoepammmsiii KOO HA BLLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuKku 0QopmaeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy pazpabomxu npocpammHo20 obecneueHus u
cucmemy KOHmMpOJis 6ePCuti

Pa3pa60mi<a peciamenmos no ynpaeileHuo Ka1ecneom



Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmueHocmu npocpamMmHoO20 Kooa

Peoaxmuposanue npoecpammnoco kooa

2. CTpyKTypa M cofep;KaHue AUCHUIITHHbI

2.1 Pacnipenesienne TPYA0EMKOCTH IMCIUIJIMHBI 110 BUIaM padoT

OO61mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue
10 BUIaM Pa0OT MPEACTABICHO B TaOJIHIIC

CemecTpnl
Buj yuyeoHoii pa6oThI Beero (4acel)
4acoB |
KonTakTHas padora, B TOM 4ncie: 28,3 | 283
AyauTOpHBIE 3aHATHS (BCEro): 28 28
3aHsATUS JEKIIMOHHOTO TUIIA 14 14
JlaGopaTopHbIe 3aHATHS 14 14
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 0,3 0,3
KonTpons camoctositenbHoi padotsl (KCP)
ITpomexxyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTeibHas paboTa, B TOM 4ucJjIe: 58 53
[IpopaboTka yueOHOro (TEOpEeTUYECKOrO) 13 13
MaTtepuaia
BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUNA 40 40
(moAroToBKa coOOIIEHUH, MPe3eHTalHi)
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO
KonTpoJis: 26,7 | 26,7
[ToaroroBka K 3K3amMeHy 26,7 | 26,7
Jac. 108 108
B TOM 4HcJIe
O0mas Tpy10eMKOCTb KOHTAKTHAas 28,3 | 283
pabora
3a4. ef 3 3

2.2 CTpyKTypa IMCUHUIIHHBI
Pacnpenenenne BuaoB yueOHON pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Pa3nensl (TeMbl) TUCIUILIMHBL, H3y4YaeMble B 3 ceMecTpe

KojmuyecTBo 4acoB

Bueayn
Ne HaumeHoBaHue pa3iesioB (TeM) Beero AyauTtopHas pa6oTa "“;?Ha

padora

g 3 JIP CPC

1 2 3 4 o) 6 7
1. | UcTounnku OOJBIINX MAHHBIX U 3a0a4K 9 2 2 5
2. | Meronast obpabotku: Map Reduce 12 2 2 8
3. | Meroasl peanuzanuu: Hadoop u np 12 2 2 8
4. | Xpanenne nanabix: NoSQL 12 2 2 8
5. | Bigtable or Google u RDD 12 2 2 8




KoJyimuecTBO 4acoB
Bueayn
. HTOpPHA
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHasi paboTa a
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
6. | AnroputmMbl 00pabOTKM OTOKOB JAHHBIX 12 2 2 8
7. | Ilouck noxoxux 0OBEKTOB B OOJIBIINX JaHHBIX 12 2 2 8
HNTOI'O no pa3aenam auCUMIIIMHBI 81 14 14 53
Kontpousb camocrostensHOM pabotsl (KCP)
ITpomexxyrounas arrecrarus (MIKP) 0,3
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 26,7
O011as TPYA0EeMKOCTh MO JUCHUIIIIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3aesioB (TeM) THCHHILIAHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

Ne HaunmeHnoBaHnue pa3jesa (Tembl)

Copep:xanue pa3sjesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

1 2

3

4

Hctounuku 00IbIINX JaHHBIX
n 3aJa4n

Hayxka o maHHBIX — OOHapy KeHHe 3aKOHOMEPHOCTEH B
JTAHHBIX, N3BJICUYCHUE 3HAHUH U3 JaHHBIX B 0000IEHHOMN
tdhopme. Kitaccnaeckne HCTOYHUKH OOJBIINX TAHHBIX -
HMHTEpPHET BEIeH 1 COIMabHbIE MEANA, BHYTPEHHSSA
“HPOPMAIHS MPEATNPHUATHH U OpraHU3aINH,
aCTPOHOMHUECKHE HAOIIOICHUSI, HEIPEPHIBHO
MOCTYTAOIIHE JAaHHBIE C U3MEPUTEIBbHBIX YCTPOHCTB,
COOBITHSI OT PaIIOYACTOTHBIX UICHTH()UKATOPOB, TOTOKH
COOOIIEHNI 13 COLMANBHBIX CeTell, METEOPOIOTHYECKUE
JIaHHbIE, TaHHbIE TUCTAHIHOHHOTO 30HUPOBAHUS 3EMJIH,
MOTOKH JJAHHBIX O MECTOHAXOK/ICHNH aDOHEHTOB ceTeit
COTOBOI1 CBSI3U, YCTPONUCTB ayHO- U BUIEOPETUCTPALIH.
BazoBslit mpuHIHIT 00pabOoTKH OONBIINX JaHHBIX
TOPHU30HTAJBbHAS MacIITaOMPyEeMOCTh, 00eCTICUNBAFOIIIAS
00pabOTKy JaHHBIX, paclpeeIEHHbIX Ha COTHU U THICSYU
BBIYHCIIMTENBHBIX y3JI0B, 0€3 Aerpanaun
MPOU3BOJUTEIBHOCTH. ATNapaTHO-NIPOrpaMMHbIE
KOMILJICKCHI, 711 00pabOTKH OONBIINX JaHHBIX: Aster
MapReduce appliance, Oracle Big Data appliance,
Greenplum appliance. [ToctpoeHue kIacTepoB Ha OCHOBE
TIePCOHANBHBIX KOMITBIOTEpOB. KoMIbroTepHI ¢
apxurektypoit SIMD.

JIP

MeTtoasr 06pabotku: Map
Reduce

[MapannesnbHas (pacnpeneneHHas) o0paboTKa TaHHBIX.
Brruncienus B KOMIIBIOTEPHBIX CETAX. Pacnpe)leﬂem/le
BBIUMCIIUTENIBHOM HAarpy3Ku 1o y3iaM. banancupoBka
Harpy3Kku, CTaTH4ecKas ¥ AMHaMH4yecKkas OanaHCHPOBKa.
Merox komnanuu G00gle nmpencraBieHust mapawuieaIbHOrO
nporecca BeraucieHuid. [IpuMepsl UCIONb30BaHMS.
ITpumepsI ONIB30BaTENBCKUX GYHKIHIA utst cTamun Map,
cragnu Reduce.

JIP

Mertonb! peanuzaiuu: Hadoop
U JIp

[Ipoext ponma Apache Software Foundation - cBo6omHO
pacrnpocTpaHsieMblit Ha00p YTHINT, OUOIHNOTEK U
¢ peitMBOpK 1715 pa3pabOTKU U BBIOTHEHHUS
pacnpenenéHubIx mporpaMm. Mogymn Hadoop Common
(cBsByrOIIEE MMPOrpaMMHOE 00eCTIedeHUE - HabOP
WHPPACTPYKTYPHBIX IIPOTPAMMHBIX OHOIMOTEK U YTHIIUT),
HDFS (pacnpenenénnas ¢aiinosas cucrema), YARN

JIP

(cucTeMa Juid INIAaHUPOBAaHUS 3a1aHUN U yIpaBJIeHUS




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

kiactepom) 1 Hadoop MapReduce (mmatdopma
MPOrPaMMHPOBAHNS U BEIIOIHEHNS PACcIIPpeReIEHHBIX
MapReduce-Bbrancienuii). ObecreyeHrne ropH30HTAIBHON
MacirabupyemocTs kinacrepa B Hadoop.

Xpanenue qaaabix: NOSQL

Ortka3 ot tpeboBanuit ACID x CYB]] npu xpaHeHHu u
00paboTKe TaHHBIX BO MHOTHX MPHUIOKEHHSX,
pabotatormux ¢ Oonpmumu gaHHbIMA. Teopema CAP.
AnbTepHATHBHbIC PEISLMOHHBIM MOIXO/bI K XPAHCHUIO
JaHHBIX. THIIBI CHCTEM: «KJII0Y - 3HaueHue» (key-value
store), «cemeiicTBoO cTonbdIoBy» (column-family store),
JOKYMEHTO-OpHeHTHpoBaHHble (document store),
rpadossie. [Tpumepsr xpanwuil - Berkeley DB, Amazon
DynamoDB, Apache HBase, Neo4j.

JIP

Bigtable or Google u RDD

Pacnipenenennoe xpaneHue (ailioB Ha KOMIBIOTEpax
knacrepa. Pemenne Google: Bigtable. Mopens naHHBIX.
Crpoutenbubie  Onoku. SSTable. Cmyx6a Chubby.
Peamuzanus. [lnaHmieTs (pacmofioXeHHE, Ha3HAYCHUE,
00CITy’)KUBaHUE).

Pemenue mis Spark: RDD (Resilient Distributed Datasets:

A Fault-Tolerant Abstraction for In-Memory Cluster
Computing).

JIP

Anroput™mbl 00paboTKH
MIOTOKOB JTAaHHBIX

Bosnbmye moToKoBEIE TaHHBIE, 3a1a4H ¥ AITOPUTMBI JUIS
Hux. [Togcuer KoanvecTBa yHUKAJIBHBIX 3JIEMEHTOB B
MOTOKE (MyJIBTUMHOXeCTBE). Anroput™ dnaxoie-
MapruHa.

JIP

ITouck Moxoxkux 0OBEKTOB B
0O0JIBLIMX TAHHBIX

[Nonck moxoxux 00beKTOB. CXOICTBO MHOXECTB 110
XKaxkapy. PazbueHne 10KyMEHTOB Ha IIMHTJIBL.
CurHaTypbl MHOKECTB C COXPaHEHHEM CXO/ICTBA.
MatpuyHoe npeacraBieHue MHOXKecTB. MunXemr —
CUTHATYypBl, BBIYUCIICHHE. XEIIUPOBAHUE JJOKYMEHTOB C
yuetoMm Omm3octd. LSH ais MunXenn — curHaryp.

JIP

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3adanus, P - manucauue pegpepama, O - scce, K - komnoxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

He npenycMoTpeHsI.

2.3.3 JlaGopaTopHbIe 3aHATHSA

dopma
Ne HaumenoBanmue pazaesa (TeMbl) HaumenoBanmue 1a00paToOpHBIX padoT TeKyl1ero
KOHTPOJIsA
1 2 3 4
Uctounukn bIIMX JAHHBIX
1. cTo Go Aa IIpenobpaboTka JaHHBIX JIP
M 3aa4u
MeTtonanl TKH: M
2. Tl 06pa6o ap Map Reduce JIp
Reduce
MeTtomanl n3anuu: H
3 €TOIbI peaTn3all adoop Hadoop P
" ap
4. | Xpanenne nanasix: NoSQL I'paoBble Gasbl JaHHBIX JIP
Bigtable ot Google u RDD Xpanenne (aiinos JIp
AnTropuTMEI a00TKH
6. op O6p 6o Anroputm ®naxkone-MapTuna JIP
MOTOKOB JaHHBIX
7 ITouck moxoxxux O6’bCKTOB B Paccrosume o Kaxxapy 1P
OOJBIINX JAaHHBIX




Ipumeuanue: JIP — omuem/3awyuma nabopamopnoi pabomot, KII - evinonnenue kypcogoeo npoekma, KP - Kypcosoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —
mecmupogarue, P3 — peuienue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
He npenycmotpensl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)

ITepeuyenb yueOHO-METOAMUECKOTO 00ECIeUeHH s JUCLIUILIMHEI
Ne Bun CPC 110 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1  |U3yuenue Meroaudeckue ykaszaHUs 10 OpraHU3aluy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPXKICHHBIC Kadenpoi
Marepuajia nH(OPMALIMOHHBIX TeXHOJ0ruH, mpotokosa Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSTEIbHON
paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoit
nHGOPMAMOHHBIX TeXHOIorui, mpotokoa Nel ot 30.08.2019

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCs U3
YHUCIia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrasisitorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHMUYEHUSIM HX 30POBBS U BOCIIPUATHS UH(POPMAILIHH:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT 0 TOKYMEHTA.

Jljig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMme ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3oBaresibHbIC TEXHOJIOTHH
B cootBerctBumn ¢ tpeboanusmu OGI'OC B mporpaMma JUCHHUILIUHBI MPEIyCMaTPUBAET
UCIOJIBb30BaHUE B Y4eOHOM IIpolecce CIEAYIOLMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEeKIMA C HUCMOJb30BAHUEM MYJBTUMEIUNHBIX TEXHOJOTUH; METOJ| MajblX Tpymm, pa3dop
NPaKTUYECKUX 3a/1a4 U KeICOoB.
[Tpu 06yueHnn UCIOIb3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHojoruss KOMMYHHKaTHMBHOTO OOydeHUsl — HampaBjeHa Ha (OpMHpOBaHUE
KOMMYHHMKATUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM Asist
a/IanTallii K COBPEMEHHBIM YCIIOBUSM MEXKKYJIbTYpPHOU KOMMYHHUKAIUH.

— Texnonorus pa3HoypoBHEBOro (aAn¢¢epeHIUpOBaHHOI0) O00y4eHHsl — IpeanosiaraeT
OCYILECTBJICHHE I03HABATEIILHOW JEATEIbHOCTU CTYAEHTOB C YY€TOM MX WHAMBHUIYalbHBIX
CIIOCOOHOCTEH, BO3MOXHOCTEH M HMHTEPECOB, MOOILIPSSI MX PEAIU30BbIBATH CBOW TBOPYECKUI




IIOTCHIIHUAJI. COB,Z[aHI/IC N HUCIIOJB30BaHHUEC JHATHOCTUYCCKHUX TCECTOB ABJISICTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorust MOIYJIBHOTO OOyYeHUS — TMpelyCcMaTpuUBaeT JeJeHHE COJepKaHUs
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHWudopmannonHo-koMmyHukanmonnsle texaonorun (MKT) - pacmumpsiror pamku

00pa3oBaTeNbHOIO MPOIecca, MOBHIMIAS €r0 MPAKTUYECKYI0 HaINPaBJIECHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHonorust HCHOJb30BAHUS KOMIIBIOTEPHBIX HpOrpaMM — I03BOJseT 3((HEKTUBHO
JIOTIOJTHUTH MpoIiecc 00yUSHHS S3BIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUeHHUs — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJl, YYHTHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pEIIeHUs 3a/ladd, KOTOopas ONpEeIeNsieTcs B paMKax
npodecCOHAIBHON MOATOTOBKH, BBIAEISSA Ty UM HHYIO IPEIMETHYIO 00JIaCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISII KaK MHAVBUAYAJIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a7a4.

— MHrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psJa BO3MOKHBIX
Croco0o0B pelleHus NpolsieM, aKTUBU3UPYS MBIIUIEHHE CTYJCHTOB U PACKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKH OTHOCUTHCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosibp3oBaHHE B y4yeOHOM MPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JINYHOCTHYIO, HMHTEUIEKTyaJbHYI0 aKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIE
IpOIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTYI€HTOB B IPYIIIIE MO]1
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs Ha pelleHue o01ei 3a1auu MyTéM TBOPUECKOTO CII0KEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - MHUBUIyaJIbHAS UM KOJJIEKTUBHAS JI€ATEIbHOCTh 110 0TOODY,
paclpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONPEEIIEHHON TeMe, B pe3ysbTare KOTOpOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH Mpo(ecCHOHANBHOM NeATeNbHOCTH, M MOUCK BapHaHTOB
JY4IIUX PEIIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl e TEIbHOCTh, HAllpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMil IIMPOKO HCIONB3yeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaX]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaKk IIPaBHII0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



KOJIMYEeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTMH
4acoB
[TpakTrueckue 3aHATUA B pexumax
3 JIP B3aMMOJICHCTBHUS «IIPEToJiaBaTelib — CTYISHT» W 14
«CTYJEHT — CTYAEHT»
HToro 14

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3awsmusi/cemunapol, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSITEIIbHO PACHIMPATh U YTIIyONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B [1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe 3IIEKTPOHHOTO JIOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

1. OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUN 00yYaromuxcsi, OCBOMBIIMX IpOrpaMMmy Y4eOHOM JAMCHUUIUIMHBI «Ha3BaHHE
JUCLIUTINHBD) .

OneHouyHbIE CPECTBA BKIKOYAIOT KOHTPOJIbHBIE MaT€pUaJIbl JUIsl IPOBEICHUS TEKYyIIero
KOHTpOJIs B (opMe H0KIaga-Mpe3eHTalul Mo MPOOJEeMHBIM BOIPOCAM, pPa3HOYPOBHEBBIX
3a/laHui, 1 POMeKYTOYHOM aTTecTalu B pOpMe BOIIPOCOB U 33/1aHUN K IK3aMEHY.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBSI BEIOUPAIOTCS C YYETOM MX MHAMBHUAYAIbHBIX MCUXO(DU3MUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OTPAaHWYEHHBIMU BO3MOYKHOCTSIMU 370POBBS NPENYyCMATPUBAECTCS MCIIOJIb30BAHUE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEaypa OICHMBAHUS pPE3yJbTaTOB OOYYEHHS MO JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS] MHBAJIHMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI IO JUCHUIUIMHE (MOJIYJIO) TMperycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBbS M BOCIIPHATHS
uHpOpMaLUu:
JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.
JUig U1 ¢ HapyLIeHUSIMU CiyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMe PIEKTPOHHOTO JOKYMEHTA.

HJ’I?I JIMII ¢ HApYUICHUSAMHU OIIOPHO-ABUI'aTCJIBHOI'O alllapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOT'O JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

Kon HaumenoBanue
Ne | KonTponupyemsle pa3aens! (TeMbl) | KOHTPOJIHPYEMO OLICHOYHOI'O CPEJICTBA
n/n JMCIUTUTHHBI* KOMITIETEHIINN . IMpomexyTouHas
(uu ee yacTH) Texyuuwii kowTpo, aTTecTanus
1 Hctounnku 00abux TK-1 (MTTK-1.1) Jlabopartopnas Bomnpoc Ha 3x3amene 1,
IOTAHHBIX U 3aJa4Yu ' pa60Ta 1 otuer o JIP 1
2 Mertoasl 06padboTku: Map TK-1 (TTK-1.2) Jlaboparopras Bomnpoc Ha sk3ameHe 2-
Reduce ' pabora 2 4, otuet 1o JIP 2
3 Mertoibl peanu3anuu: TK-1 (MITK-1.3) JlabopartopHas Bomnpoc Ha k3ameHe 5-
Hadoop U JIp ' pabota 3 8, oruet mo JIP 3
. : : Jlaboparopnas Bompoc Ha 3x3amene 9-
4 | Xpanenue nanueix: NoSQL [IK-2 (UTIK-2.1) paGora 4 12, oraer 10 JIP 4
. : : JlabopaTopuas Bormpoc Ha 3x3ameHe
5 | Bigtable or Google u RDD [IK-2 (UIIK-2.2) paGoTa 5 13-16, orer 10 JIP 5
6 AnTOpUTMBI 00pabOTKH TK-3 (TTK-3.1) JlaGopaTopHas Bompoc Ha 3x3aMeHe
HOTOKOB JaHHBIX ' pabora 6 17-19, otuer mo JIP 6
[Tonck moxoxux 0OBEKTOB B JlaGoparopHast Bonpoc Ha 5K3aMeHe
! OOJIBIINX JaHHBIX [TK-3 (MTIK-3.2) pabora 7 20-22, otyer o JIP 7

Ioka3aTes, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe IMOPOrOBOMY VPOBHK) OCBOCHMS KOMIIETEHLHH IJIAHUPYEMBIM

pe3yjibTaTaM 06yqu1/1;1 U KpUTCPUSAM UX OLICHUBAHUA (OI_ICHKaI yIlOBJIeTBOpI/ITeJIbHO):

IK-1

HIIK-1.1

3namop

(pyHramMeHTAILHON U NPUKJIAAHOH MATEMATHKH

Cnoco0en ¢QopmynupoBaTh M pemiaTh AKTYaJbHble M 3HAYHMMbIE 3aJa4u

Co3z0aem mamemamuyueckue mMooeiu HaA OCHO8E AHAIU3A NPOOIEMHOU

odnacmu uccnedosanus @ odaacmu GyHoamenmanbHol u RPUKIAOHON

mamemamuKu
Bosmooicnocmu CyW@CWlByIOW@lZ npOZdeMHO-mQXHU‘l@CKOIJ apxumexkmypbol

Cospemennbvlii. omeuecmeeHHblll U 3apyOedtCHbIll ONbIM 8 NPOPECCUOHAILHOU

oesamenbHoCcmu

Memoouwl u npuemwvt hopmanuzayuu 3a0ay

Azviku ghopmanuzayuu hyHKYUOHATbHBIX Cneyupurayull



Ymemo

Bnaoemuw

HIIK-1.2

3namop

Ymemo

Braaoemso

HIIK-1.3

3namop

Ymemo

3a0a4 3aHamusl (YUKIa 3aHAmuil), 6U0a 3aHAMusL,
Ilposooumsv ananuz ucnoanenus mpebosarull
Bvipabamvieams eapuanmul peanruzayuu mpebosanuti
Hcnonvzosameb memoowvt u npuemsl popmanuzayuu 3a0ay
Inanuposams npoexmmusvie pabomol

OL;@HKCZ Kadecmeda qupMClﬂZ/BaT/;MM NOCMAGIEHHbIX 3A0a4 6 COOMEEMCMEUU C
mpe606aHuﬂmu MEXHUYECK020 3A0AHUSA WU dpyzux NPUHAMbBIX 6 OpcaHuzayuu
HOpMAamueHrblx OOKyMeHWZO@

OueHKa Kadyecmea ajicopummuzayuu nocnmaejleHHblx 3a0a4 6 COOMEEemcmeul ¢
mp€606’aHuﬂMM MEeXHUYEeCKo20 3a0aHUS. Ul Opyeux NPUHAMbBIX 6 Opcaruzayuu
HOpMamueHsvlx OOKyMeHWlO(%

Omeemul Ha 680npocsvl U npedﬂoofcele yuacmHUuKoe AHATUMUYECKOl cpynnbl
npoexkma

Oobocnoevieaem npeonazaemoie peuienusn u onpeoensaem
UHCIMPYMEHMAPUIL UX Peanu3ayuu
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumexmypol
Cospemennbiti omeyecmeeHHblll U 3apyOedCHbIl Onblm 6 NPogecCuoHaIbHOU
OoesimenvbHOCMU
Memoovl u npuemst hopmanuzayuu 3a0a4
MemoOwbl u npuemvl aneopummuszayuu NOCMAGIeHHbIX 3a0ay
Azviku ghopmanuzayuu hyHKYUOHATbHBIX Cneyupurayull

3a0a4 3aHamus (YUKIa 3aHAMuiL), 8U0a 3aHAMUsL,

IIposooums ananuz ucnonnenus mpebogaHuil

IIposooums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMbIX peluleHUll
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay

IIpumensams cmanoapmHule an2opuUmmbl 8 COOMEEMCMEYWUX 001acmsix
Inanuposams npoexmmuvie pabomol

OU@HKCZ Kauvecmea gbopMaﬂusaL;uu NOCMABNIEHHBIX 3a0a4 8 COOMEEMCMEUU C
mpe606aHu}wtu MEeXHUYEeCcKo20 3a0aHUs. Ul ()pyZHX NPUHAMbBIX 6 OpcaHuzayuu
HOpMAamueHblx OOKyMeHI’I’ZOB

OueHKa Kadecmea ajieopummuzayuu nocmaejleHHblx 3a0a4 8 COOMEEMCMBUU C
mpe606aHu}m4u MEXHUYECK020 3a0aHUA WU ()pyeux NPUHAMbBIX 6 OpcaHuzayuu
HOpMamueHrblx ()OKyMeHm06

Omeembvl Ha 80npocsvl U l’lpeaﬂODfCEHZ/l}l yuacnmHuKos AHATUMUYECKOU cpynnbl
npoexkma

Ouenka Kauecmea anzopummu3ayuu HOCHMAGIEHHBIX 340a4 6
coomeemcmeuu ¢ mpedoCanUAMU MEXHUYECKO020 3A0aHUA UU OPYZUX
HOPMAMUGHBIX OOKYMEHMO8
Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHuieckou apxumexmypbol
Cospemennnviii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
AHzviku popmanuszayuu hyHKyuoHanbHvix cneyugpurayuil

IIposooumys ananuz ucnonnenus mpeoo8anuti
IIposooums oyeHKy u 060cHo8aHUE PEKOMEHOYEMBIX PeUleHUll
Hcnonvzosams memoosl u npuemsl popmanusayuu 3a0a4



Bnaoemuw

IIK-2

HIIK-2.1

3namo

Ymemo

Braaoemsw

Ipumenamo cmanoapmuule anzopummul 8 COOMEEMCMBYIOWUX 0ONACAX
Inanuposams npoexmmusvie pabomol

Oyenka kavecmea opmanuzayuu NOCMABGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpebo8aAHUAMU MEeXHUYEeCKO20 3a0aHUsl Uil Opy2ux NPpUHAmMbuIX 8 Op2aHu3AyuU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmsa aneopummuayuu NOCMABIeHHbIX 3a0ad 8 COOMBEeMCmaUlU ¢
mMpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UL OPY2UX NPUHAMbBIX 68 OPLAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmaa u 3¢ghekmusHocmu RPOSPAMMHO20 KOOA

Omeemvl Ha 80NPOCHI U NPEONIONCEHUs YUACMHUKOS AHATUMUYECKOU 2PYNNbl
npoexma

Cnocooen 3Ihpekmueno naanuposamv HeoOX00uMble pecypcvl U IMANb
6bINONIHEHUA padom 6 o00naAcCmU MAMEMAMUYECKO20 MOOEUPOBAHUA U
UHDOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UIL, COCMABIANb HA 8bICOKOM
YPO8HE COOmBemMcmeylouje mexHu4ecKue ORUCAHUA U UHCMPYKYUU
3naem u npumensem cospemMeHHblEe MeMO00I0ZUU PA3PAOOMKU
NPOCPAMMHO20 00ecneueHUs U MeXHOI02UN NPOZPAMMUPOBAHUSA
Bosmooxcnocmu  cO8peMenHbIX U NePCNeKMUBHLIX  CPEeOCME  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
NPOCPAMMUPOBAHUS
Cmanoapmei 6 obracmu Kauecmea, npumeHuMble K npeOMemHoll 00aacmu
OcHO8bl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Ynpasnenue rauecmeom: KoumponvbHbie CHUCKU, Gepupurkayus, aruoayus
(npuemo-coamounvle UCNbIMAHU)
Memoouvl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4
Texnonocuu npoepammuposanus
Hopmamusnvle Ooxkymenmsi, onpedensaowue mpeb08aHus K OQOpMIEHUIO
NPOSPAMMHO20 KOOA

Coszoasamv Ha 3auAMUAX NPOOIEMHOOPUECHMUPOBAHHYIO 00pPA308AMENLHYIO
cpedy, obecneyusarowyro Qopmuposanue y 00y4arOwuxcs KoMnemeHyul,
npedycmompennvix  mpeboganuamu  DPIOC  u  (unu) obpaszosamenvhvlx
CManoapmos, YCmMAaHOGIeHHbIX 00pA308aMeNbHOU  opeanusayuel u (i)
006pa306amenbHOL NPOSPAMMOU K KOMREMEHYUAM GbINYCKHUKOS

IIposooums ananusz ucnoameHus mpebosanutl

Buipabamvieams éapuanmol peanuzayuu mpebosanuii

IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll

IInanuposams pabomoi

Paspabamvieams peciamenmmuvie OOKyMeHMbl

Ipumensams cmanoapmmuvle anizopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
ITucams npoepammHwlil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Ipumensamo ayuuiue Mupogvle npaKmuKku 0QopmaeHUs NPOSPAMMHO20 KOOa
Hcnonv3zo06amv 603M0ONCHOCMU UMEIOWEUCS MEXHUYECKOU U/UIU NPOcPAMMHOU
apxumexkmypol

ITnanuposamsv npoekmmuvie pabomul

Ananuz  6osmodicnocmeti  pearusayuu  mpedo8aHuUll K - NPOSPAMMHOMY
obecneyenuio



HIIK-2.2

3namo

Ymemo

Bnaoemuw

Oyenka epemeru u mpyooemMKoCmu peaiuzayuu mpedosanull K npocpamMmHOMY
obecneyeHuo

Coenacosanue  mpeboanuii K  NPOSPAMMHOMY  0DeCneuenuro ¢
3auHmMepPeco8anHbIMU CMOPOHAMU

Onpedenenue cmanoapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1edo6amuv npu 8bINOIHEHUU PAbOm

Paspabomia pecramenmos no ynpasieHuio Kauecmeom

Coenacosanue pe2nameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Ymeeporcoenue pecnamenmosg no ynpagnenuro Kaiecmeom

Tpunsmue ynpasnenyeckux peuteHull no U3MeHeHUI0 NPOCPAMMHO20 KOOd
Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHAIUMULECKUX padbom

Pacnpeodenenue poneii u anarumuueckux pabom no yuacmHuKam aHaiumuyeckKou
2pynnvl npoeKma

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHAIUMUYECKOU 2PYnnbvl
npoexma

3naem u npumensem Jiyuuiue Mupoevle NPAKMUKU OQopmieHus
nPOZPAMMHO20 K004, HOPMAMUBHBIX OOKYMEHMO06, MEXHUYECKUX
ORUCAHUIL U U UHCIMPYKWUTL
Bosmootcnocmu  cospemennvix U nepcnekmuenwvlx  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocme
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
PO AMMUPOBAHUSL
Cmanoapmet 6 obracmu Kawecmea, npumeHuMble K npeomemHnou ooiacmu
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
IIpasuna denosoui nepenucku
Memo0dwsl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay
Texnonoz2uu npoepammuposanisi
Hopmamusnvie O0oxymenmul, onpedensiowjue mpe60o8aHus K OQOPpMIEHUIO
NPOCPAMMHO20 KOOA

Coz0asamv Ha 3aHAMUAX NPOOIEMHOOPUEHMUPOBAHHYIO 00PA3068AMENLHYIO
cpedy, obecneuusaowyro @Gopmupogarue y 00y4aruuxcs KomMnemeHyutl,
npedycmompeHnuwvix  mpebosanusmu DPI'OC  u (uw) obpazosamenbHbIX
CMaHOapmos, YCMAHOBNIEHHbIX 00paA308amMeNbHOll  Opeanuzayueli U  (uiu)
006pa306amenbHOL NPOSPAMMOL K KOMNEMEHYUAM BbINYCKHUKOG
Buipabamuieams éapuanmel pearusayuu mpebosanuil

IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll

IInanuposams pabomoi

IIpumensimo cmanoapmHule an2OpUmmbl 8 COOMEEMCMBYIOWUX 00IACMAX
Tucamo npoepammmbiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
IIpumensamuo nyyuiue Mupogvle NpaKmuK 0popmIeHUs NPOSPAMMHO20 KOOd
Hcnonvzosams 603MoACHOCU UMEIOWEUCS MEXHUYECKOU U/Ulu NpoSPaMMHOU
apxXumexmypol

IInanuposams npoexmmuovie pabomol

Ananuz  8ozmodcHocmetl  pearusayuu - mpedOsaHuli. K - NPOSPAMMHOMY
obecneyenuro
Oyenxa epemenu u mpyooemMKOCmU peaiu3ayuu mpebo8aHull K npoepammHoMy
obecneyenuro



IIK-3

HIIK-3.1

3namop

Ymemo

Coenacosanue  mpeboganuti K  NPOSPAMMHOMY  ODecneuenuro ¢
3auHmMepeco8anHbIMU CIMOPOHAMU

Onpedenenue cmanoapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMOo
c1e006ams npu 8bINOJHEHUU pabom

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Ymeeporcoenue pecnamenmos no ynpasnenuro kauecmeom

Tpunsamue ynpasnenyeckux peuteHull no U3MeHeHUI0 NPOSPAMMHO20 KOOd
Peoaxmuposanue npoecpammnoco kooa

Cnocooen I¢ppekmusno npumenamo anecopummuyecKkue U npoZPAMMHbLE
peuienusn 6 oodracmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ul, a
MmaKice yuacmeoeams 6 UX NPOEKMupPoGanuu u pazpadomke

3naem u npumensnem cospemenHbvle MEXHOI02UN 8bINOHEHUA pAdOm no

cozoanuio (moougpukayuu) u conposoxcoenuro UC
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmooicnocmu  cospemennvix U nepcnekmusHuvlx  cCpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUEeCKUX cCpeocme
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
PO AMMUPOBAHUSL
Memooonocuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOTL308AHUS OA3 OAHHBIX
Texnonocuu  vinoinenus  pabom no  co3o0aumuro  (mMoouuxayuu) u
conpogocoenuro C
Huempymenmot u MemoOosl npogederus ayoumoes Kaiecmada
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
CoepemeHnbiii omeuecmeenHulll U 3apyOediCHbulll Onblm 6 NpPodhecCcUOHANbHOU
oesamenvHOCMU
Memo0dwsl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aleopummos
Buvibpannuiil a3vik npoepamMmuposanusl, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npocpammmuvie npodykmoel 01s 2epaguueckoeo 0moopayicenus
aneopummos
Komnonenmsr  npocpammno-mexuuueckux — apxumexmyp,  cyujecmeyioujue
NPUTIOdHCEHUs. U UHmepgheticbl 83aUMOOetCMBUs ¢ HUMU
Texnonoauu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowjue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzo6ams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzosams npocpammuvle npooykmul 014 2paguueckoco 0moopadcenus
aneopummos

Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMBYIOWUX 0ONACAX
Tucamo npoepammmwiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmaIeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xCHOCMU UMEIOWELCS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl



Bnaoemuw

HIIK-3.2

3namo

Ymemo

Ipumenamo KonnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus: u
cucmemy KOHmMpPOJisl 6epPCuti

Onpeoenenue cmanoapmos 6 001ACMU KA4ecmed, KOMOpubIM HeoOX00UMo
C1ed06amsv npu 8bINOJHEHUU PAOOm

Paspabomxa pecnamenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpamMmMHO20 KoOa

Peoaxmuposanue npoepammmoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHATUMULECKUX padbom

Omeemvl HA BONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

3naem  KOMHOHEHmMbBl  COBPEMEHHBLIX  NPOZPAMMHO-MEXHUYECKUX
apxumekmyp, 3IPdekmueno npumensem Memoovl U  HpPUEMbL
aneopummu3zayuu
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypol
Bosmooichocmu  cospemennvix U NEpCHeKmusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX cpeocme
Memoodonoeuu pazpabomku npocpamMmHo2o obecneyeHus U MexHOI02UU
NPOCPAMMUPOBAHUSL
Memoodonozuu u mexHonio2uu nNPOEKMUPOBAHUS U UCNOIL308AHUS A3 OAHHBIX
Texnonoeuu  evinonmwenuss pabom no  co30anuro  (Moougpuxayuu) u
conpogodicoernuro UC
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
CoepemeHnbiii omeuecmeenHulll U 3apyOediCHbulll Onblm 6 NpPodhecCcUOHANbHOU
oesmenvHOCMU
Memo0dwsl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aleopummos
Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHEHUs
Buvibpannuiii a3vik npocpammuposanus, 0coOEeHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npoepammmusie npooykmwl 015 epaghuueckoco omoopasxceHus
aneopummos
Komnonenmulr  npocpammno-mexnuyeckux — apxumexkmyp,  cyujecmeayioujue
NPUNLOdCEeHUs U UHmepgheticbl 83aUMO0elcmaus ¢ HUMu
Texnonoz2uu npoepammuposanisi
OcobenHocmu 8blOPaAHHOLL Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvlie Ooxymenmsi, onpedensaiowue mpebo8anus K OQDOPMIEHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanuzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl aneopummusayuu NOCMasieHHblX 3a0ay
Hcnonvzo6ams npocpammusie npooyKmul Ois 2paguueckozo omoodpaxgicenus
aneopummos

Ipumensams cmanoapmmuvle anizopummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
Iucamv npoepammuulii KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzo6ams 6blbpanuyio cpedy npocpammuposanus

Ipumenameo nyuwiue mupogvle NPAKMuKy 0ghopmaeHUs NPOSPaAMMHO20 KOOA
Hcnonv306ams 603MONCHOCU UMEIOWELCA MEXHUYECKOU U/UNU NPOSPAMMHOLU
apxumexkmypbl



Bnaoemuw

HIIK-3.3

3namo

Ymemo

Ipumenamo KonnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus: u
cucmemy KOHmMpPOJisl 6epPCuti

Onpeoenenue cmaunoapmos 6 o00OACMU Ka4yecmed, KOMOPbIM HeoOX00UMOo
C1ed06amsv npu 8bINOJHEHUU PAOOm

Paspabomxa pecnamenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpamMmMHO20 KoOa

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHAIUMUYECKUx pabom

Omeemvl HA BONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

Dppexkmusno npumensem cyuwjecmeyroujue npozpammusle peuieHus u
unmepgheiicol 63aumMo0CUCmMeuUs ¢ HUMU 6 0O1ACMU UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02U
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypol
Bosmooichocmu  cospemennvix U NEpCHeKmusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX cpeocme
Memoodonoeuu pazpabomku npocpamMmHo20 obecneyeHus U  MexXHOI02UU
NPOCPAMMUPOBAHUSL
Memoodonozuu u mexHonio2uu nNPOEKMUPOBAHUS U UCNOIL308AHUS A3 OAHHBIX
Texnonoeuu  evinonmwenuss pabom no  co30anuro  (Moougpuxayuu) u
conpogodicoernuro UC
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Coepemennnili omeuecmeenHblll U 3apyOediCHbIL Onblm 8 NpophecCcuoHaIbHOU
oesamenvHOCMU
Memo0dwsl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aleopummos
Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHEHUs
Buibpannvlii a3vik npocpammuposanus, 0coOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Komnonenmuvlr  npocpammno-mexnuyeckux — apxumexkmyp,  cyujecmeayioujue
NPUNLOdCEeHUs U UHmepgheticobl 83aUMO0eticmaus ¢ HUMu
Texnonoz2uu npoepammuposanisi
OcobenHocmu 8blOPaAHHOLL CPedbl NPOSPAMMUPOBAHUS
Hopmamusnvie Ooxymenmoi, onpedensrowue mpebdosaHus K OQOPMIEHUIO
NPOCPAMMHO20 KOOA

ocobenHocmell npenodagaemozo yiebHo2o Kypca, OUCYUNIUHBL (MOOYVIS),
Buipabamuieams sapuanmol peanuzayuu mpebosanull

Hcnonvzosamv memoowl u npuemvl aieopummuzayuy NOCMagieHHbIX 3a0ay
Hcnonvzoeams npocpammmuvle BpoOyKmsl Oiisl 2pa@uueckoeo 0omoopaiceHus
aneopummos

TIpumensimo cmanoapmuwle aneoOpummsl 8 COOMEEMCMBEYIOWUX 0OIACMAX
TTucamv npoepammmubiii KOO HA BLIOPAHHOM SI3bIKE NPOSPAMMUPOBAHUS]
Hcnonvzoeams eblOpanuyio cpedy npocpammupo8aHust

Tpumensamo nyywive Mupogvie NPAKmMuKU 0QopMIeHUs NPOSPAMMHO20 KOO
Hcnonvzo6ams 803MOANCHOCIU UMEIOWEUCS, MEXHUYECKOU W/ UMY NPOSPAMMHOU
aApXumeKmypboi



Bnaoemuw

Ipumenamo KonnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus: u
cucmemy KOHmMpPOJisl 6epPCuti

Paspabomxa pecnamenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmueHocmu npocpamMmMHO20 KoOa

Peoakxmuposanue npoepammnoco kooa

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH IJIAHAPYCMBIM
pe3yibTaTaM 00y4YeHUs U KPUTEPHUSIM HX OLICHUBAHMUs (OLCHKA: XOPOILO):

IIK-1

HIIK-1.1

3namo

Ymemo

Braoemuw

HIIK-1.2

3namop

Ymemo

Cnocoben ¢popmyaupoBaTh W pemiaTh aKTyajJlbHble W 3HAYHMble 33/1a4U
GyHIaMeHTAJbLHOM ¥ NMPUKJIATHOH MATEMAaTUKH

Cozoaem mamemamuueckue mooenu HA OCHOGE AHANU3A NPOOIEMHOIL
odnacmu uccnedosanus @ odoaacmu GYyHOAMEHMANbHOU U RPUKTAOHOU
Mamemamuku
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxXumeKmypbol
CoepemeHnblli omeuecmeenHblll U 3apyOediCHbulll Onvlm 8 NpPodhecCUOHANbHOU
oesmenvbHOCmuU
Memoouwl u npuemvt popmanuzayuu 3a0ay na ocnose Map Reduce
Azviku ghopmanuzayuu hyHKYUOHATbHBIX Cneyupurayull

3a0a4 3aHamus (YUKIa 3aHAMuiL), 8U0a 3aHAMuUsL,
IIposooums ananuz ucnonnenus mpebogaHuil
Bvipabamvieams eapuanmul peanruzayuu mpebosanutl
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay
Inanuposams npoexmmusvie pabomol

OueHKa Kadecmeda gbOPMaJlZ/L’)’ClI/!MM NOCMABNIEHHBIX 3a0A4 8 COOMEEMCMBUU C
mpe606aHu;mu MEXHUYECK020 3a0aAHUA WU dpyeux NPpUHAMbBLX 6 OpcAHU3IAYUU
HOpMamueHrblx OOKyMeHm06

OZ/;QHKCZ Kavecmea aicopummusayuu nocCmaejleHHblx 3a0a4 6 COOMEEemcmeul ¢
mpe606aHu}wtu MEeXHUYEeCcKo20 3a0aHUs. Ul ()pyZHX NPUHAMbBIX 6 OpcarHuzayuu
HOpMAmMuE6HblX OOKyMeHI’I’ZOB

Omeemul Ha 6onpocsl u npe()ﬂoofcesz yuacmHuxKoe aHanumuyecKkou cpynnbl
npoexkma

QOobocnoevieaem npeonazaemvie  peuieHuUs u onpeoensem
UHCIMPYMEHMAPUIL UX peanu3ayuu
Bosmooicnocmu cywecmeyroueti npocpammHo-mexHu4eckou apxXumexmypol
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpoPecCUOHAILHOU
oesamenbHOCmu
Memoouwl u npuemwvt hopmanuzayuu 3a0au
Memoovl u npuemvt areopummuzayuu nocmasierHvix 3a0au 6 cpede Hadoop
AHzviku popmanuszayuu hyHKyuoHanoHvix cneyugpurayuil

IIpoeooumys ananuz ucnonnenus mpeoo8anuti

IIposooums oyenky u 0b6ocrnosanue pekoOMeHOYeMbIX peuleHuti
Hcnonvzosams memoost u npuemsl popmanusayuu 3a0a4

Ipumensams cmanoapmmuvle anreopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
IInanuposams npoekmuvie pabomol



Braaoemsw

HIIK-1.3

3namop

Ymemo

Braaoempo

IIK-2

HIIK-2.1

3namop

Ymemo

Oyenxa kavecmea popmanusayuu NOCMABIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUS UIU OPY2UX NPUHAMbBIX 6 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenxa kawecmea aneopummusayuyu NOCMAasIeHHbIX 34044 8 COOMEEemMCcmeul ¢
mpebo8aAHUAMU MEXHUYEeCKO20 3a0aHUsl UlU Opy2uxX NPUHAMbBIX 8 OP2aHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl Ha 80NPOCHI U NPEONIONCeHUs YUACMHUKOS AHATUMUYECKOU 2PYNNbl
npoexma

Ouenka Kauecmea anzopumMu3auuu NOCMAGIEHHBIX 3A0ay 6
coomeemcmeuu ¢ mpedoSAHUAMU MEXHUUECKO20 3a0aHUs UU OPY2UX
HOPMAMUBHBLIX 0OKYMEHN 08
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumeknmypul
Coepemennnlii omeuecmeenHuvlll U 3apyOediCHbIlL Onblm 8 NPOdecCUOHATbHOU
desmenvbHOCMU
Azviku ghopmanuzayuu hyHKYUOHATbHBIX cCneyupurayull

Ilposooums oyenky u 060cHo8aHUE PEKOMEHOYEMBIX peuleHUll
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay

Ipumensms cmanoapmmvle anieopummol 8 COOMEEMCMEYIOUUX 0ONACMAX
Inanuposams npoexmmuvie pabomol

Oyenka kavecmea opmanuzayuu NOCMAGIEHHBIX 3A0aY 8 COOMBEMCMEUU C
mpebo8aHUAMU MEXHUYECKO20 3A0AHUS UU OPY2UX NPUHAMBIX 6 OP2aAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xauecmea ancopummu3ayuu NOCMAGLEHHbIX 3a0a4 8 COOMEEMCMEUU C
mpebo8aHUAMU MEXHUYECKO20 3A0AHUs UIU OPY2UX NPUHAMbBIX 8 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmea u 3¢pghekmusHocmu NPoOSPAMMHO20 KoOa

Omeemvl Ha GONPOCHL U NPEONONCEHUS YUACMHUKOS AHATUMUYECKOU 2PYnnbl
npoekma

Cnocoben 3¢hhexmueno nnanupoeamsv Heo0X00uMmbvle pecypcvl U IMmanvl
6bINONIHEHUA padom 6 oénacmu MamemamuiecKkoz0 MoOelupPosanus u
UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UN, COCMABIAMb HA 6bICOKOM
YpoeHe coomeemcmeyoujue mexHu4ecKue ORUCAnus u UHCMpPYKyuu
3naem u npumensem coepemeHHble MeMO00I0UU PA3PAOOMKU
RPOZPAMMHO20 00ecneyueHUs U MexXHOI0ZUN NPOZPAMMUPOBAHUSA
Bosmoocnocmu  cOBpeMEHHbIX U NEPCNEeKMUBHbIX  CPeOCmE  paspadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku npocpamMmHo20 obecnedyeHus U MexHOoIo2UU
NPOCPAMMUPOBAHUS
Cmanoapmei 6 obracmu Kavecmea, npumeHuMble K npeomemHou ooiacmu
OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Ynpasnenue rauecmeom: kowmponvmvie CRUCKU, Gepupurkayus, anuoayus
(npuemo-coamounvle UCNbIMAHUS)
Memoouvl u npuemsl aneopummuzayuy NOCMAaGIEHHbIX 3a0a4
Texnonoeuu npocpammuposarus
Hopmamusnvle ookymenmul, onpedensrowue mpedo8anus K 0QhopMIeHUO
NPOCPAMMHO20 KOOA

IIpoooumys ananuz ucnonnenus mpeoo8anuti



Bnaoemuw

HIIK-2.2

3namop

Ymemo

Buipabameieams sapuanmul peanuzayuu mpedosanuii

IIposooums oyenky u 06ochosanue pekoOMeHOYeMbIX peuleHut

Inanuposams pabomsi

Paspabamuvieame pecnamenmuvie 0OKymeHmbl

Ipumenams cmanoapmmuvie aneopummyl 8 COOMEEMCMEYIOUWUX 001ACMAX
Tucamo npoepammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npoSpamMmHO20 Kood
Hcnonv306ams 603MONCHOCU UMEIOWELCS MEXHUYECKOU U/UNU NPOSPAMMHOLL
apxumexmypbl

Inanuposams npoexmmusvie pabomol

Ananusz  8ozmodicHocmeli  peanusayuu  mpeOO8aHUU K NpOSPAMMHOMY
obecneueHuro

Oyenka épemeru u mpyooemMKoCmu peaiuzayuu mpedo8anull K npocpamMmHOMY
obecneyeHuo

Cocnacoeanue mpebosaHuli K npocpamMmHomMy  obecneueHuro c
3aUHMEPeCOBAHHBIMU CIMOPOHAMU

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOpPbIM HeoOX00UMO
C1e006amv Npu 8bINOJIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosarnue pe2nameHmos no ynpagieHuo Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Ymeepoicoenue pecnamenmos no ynpasnenuio kaiecmsom

Ipunamue ynpasnenyeckux peuteHull no UsMeHeHuIo NPOCPAMMHO20 KOOd
Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u obcyscoenue niaHa AHAIUMUYECKUX pabom

Pacnpeodenenue poneil u anarumuueckux pabom no yuacmHuKam aHaIumu4eckoil
2pynnvl npoekma

Omeemvl HA 80NPOCHI U NPEONIONCEHUS YUACMHUKOS AHAIUMUYECKOU 2PYNNbl
npoexma

3naem u npumenaem Jiyuuiue MUpoevle NPAKMUKU OPopmiaenus
NPOZPAMMHO20 K004, HOPMAMUGHBIX OOKYMEHMOG, MEXHUUECKUX
ONUCAHUI U U UHCMPYKYUIL
Bosmooichocmu  cospemennvix U NEpCneKmusHubX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memoodonoeuu pazpabomku npocpammHo20 obecneyeHus U MexHOI02UU
NPOCPaAMMUPOBAHUSL
Cmanoapmei 6 obracmu kauecmea, npumeHuUMble K npeoMemHoll 001acmu
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
IIpasuna denosoti nepenucku
Memoowi u npuemvl aneopummusayuu NOCMABIEHHLIX 340aY
Texnonocuu npocpammuposanus
Hopmamusnvle Ooxymenmoi, onpedensaowue mpebo8aHus K O0QOpMIAEHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmol peanuzayuu mpebosanuti

IIposooumys oyenxy u obocrnosanue pekomeHOyembix peueHul
IInanuposams pabomoi

Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMEYIOUWUX 00IACTIAX
Tucamo npoepammmwiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ipumenamo nyuwiue Mupogvle NPAKMUKU 0ghoOpMaeHUs NPOSPAMMHO20 KOOA



Braaoempw

TIK-3

HIIK-3.1

3namop

Ymemo

Hcnonvzosams 603MOdCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl
Ilnanuposams npoexmusvie pabomol

Ananuz  8o3MoOdICHOCMel — peanusayuu  mpeOO8aHull K NPOSPAMMHOMY
obecneuenuro

Oyenka epemeru u mpyooemMKoCmuU peaiuzayuu mpedosanull K npocpamMmMHOMY
obecneuenuro

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0DeCneueHuio c
3auHmMepPeco8anHbIMU CMOPOHAMU

Onpedenenue cmanoapmos 8 o001acmu Kaiecmed, KOMOPbIM HeoOX00UMO
c1edo6amuv npu 8bINOIHEHUU PAbOMm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8anHbLMU
cmopoHamu

Ymeeporcoenue pecnamenmosg no ynpagnenuro Kaiecmeom

Tpunsimue ynpasnenueckux peuteHutl no U3MeHeHUI0 NPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammnoco kooa

Cnocoben ¢phexmueno npumenamov ancopummuueckue u npoOZpammHble
pewienusa 6 oodaacmu UHOOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ull, a
maKoice yuacmeosams 6 Ux nPOeKMupPoSanuu u papadomxe

3naem u npumensem cospemenHbvle MEXHOI02UU 8bINOTHEHUSA PAOOM NO

cozoanuio (moougpukayuu) u conposoxicoenuro UC
Bosmooicnocmu cywecmeyowueti npocpammHo-mexHu4eckou apxumexmypol
Bosmooicnocmu  cospemennvix U nepcneKmusHulX  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocme
Memooonozuu  pazpabomku npocpammHo20 obecneyeHus U MexHoI02UU
PO AMMUPOBAHUSL
Memooonozuu u mexnono2uu NpoOEKMUPOBAHUs U UCNOIb308AHU 0A3 OAHHLIX
knacca NOSQL
Texnonocuu  @vinonnenus  pabom no  co30amuro  (mMoougpuxayuu) —u
conpogooicoenuto UC
Hucmpymenmor u memoowl npogedenus ayoumos Kavecmea
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Coepemennbiii omeuecmeenHuvlil U 3apyOedtCHbIL ONblm 6 NPOpeccUOHANbHOU
OdesimenvbHOCMU
Memoowl u npuemvl aneopummusayuu NOCMAGIEHHbIX 3a0ay
IIpozpammmusie npodykmwl 0Jis 2paduuecKko2o omodpadsceHus aneopummos
Buvibpannulii a3vik npocpammuposanus, 0coOEHHOCMU NPOSPAMMUPOBAHUS HA
9IMOM A3bIKE
Homayuu u npoepammmusie npodykmuvl 015 epagpuueckoeo omoobpax;ceHus
aneopummos
Komnonenmuvlr  npoecpammHo-mexnuyeckux  apxumexkmyp, — cyujecmeayioujue
APUNOdHCEHUSL U UHMeEPDelLiCbl 83aUMOOEICMBUs C HUMU
Texnonozuu npoepammuposansl
Ocobennocmu 8b10pAHHOL CPeObl NPOSPAMMUPOBAHUS
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K OQOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams 6apuanmol peanuzayuu mpebosanuti
Hcnonvzosams memoosl u npuemsl aneopummusayuu NOCMasieHHblX 3a0ay



Bnaoemuw

HIIK-3.2

3namo

Ymemo

Hcnonvzoeame npocpammuvie npooykmul 01 epagpuueckoeo omoopaxiceHus
aneopummos

Ilpumensmo cmanoapmuvie aneopummsl 8 COOMEEMCMEYIOUWUX 00NACTAX
Tucams npoecpammHwlil KOO HA 8bLOPAHHOM S3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams 6bi0pannyto cpedy npoepammuposaHus

THpumensamo nyuuine Muposvie RpaKmuxku 0Qopmienus npoSpamMMHO20 Kood
Hcnonvzoameb 803MOACHOCIU UMEIOUECUCS MEXHUYECKOU U/ Ul NPOCPAMMHOU
apxumexkmypol

Ilpumensmo KonreKMusHyo cpedy paspabomiu NpoepamMmHO20 0becneyeHus u
cucmemy KOHmMpOAs 6epcull

Onpeoenenue cmanoapmos 6 o00OiACMU Ka4yecmed, KOMOPbIM HeoOX00UMOo
C1ed06amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kxauecmasa u 3¢hekmueHocmu RPOSPAMMHO20 KOO

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cysrcoenue niaHa AHAIUMULECKUx pabom

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

3naem  KOMHOHEHmMbBl  COBPEMEHHBLIX  NPOZPAMMHO-MEXHUYECKUX
apxumekmyp, 3IPdekmueno npumensem Memoovl U  HpPUEMbL
aneopummu3zayuu
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypbol
Bosmooichocmu  cospemennvix U NEpCHeKmMuSHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu pazpabomku npocpammHozo obdecneyeHus U MexHOI02UU
NPOCPaAMMUPOBAHUSL
Memoodonozcuu u mexHoio2uu NPOEKMUPOBAHUS U UCNOIb308AHUSL A3 OAHHBIX
Texnonocuu  evinonnenus  pabom no  co3oaumuro  (mMoouguxkayuu) u
conpogooicoenuto UC
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHublll U 3apyOedCHbI ONblM 6 NPOPdecCUOHaNbHOU
oesmenvHOCMU
Memoowbl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
IIpoepammusie npodykmul 0151 2paguuecko2o omoopadceHus aieopummos
Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHEHUs
Buvibpannvlii a3vik npocpammuposanusl, 0coOEHHOCMU NPOSPAMMUPOSAHUS HA
9MOM A3bIKE
Homayuu u npoepammmusie npodykmuvl 015 epagpuueckoeo omoobpax;ceHus
aneopummos
Komnonenmuvlr  npoecpammHo-mexnuyeckux  apxumexkmyp, — cyujecmeayioujue
APUNOdHCEHUSL U UHMeEPDelLiCbl 83aUMOOEICMBUs C HUMU
Texnonozuu npoepammuposanusl
Ocobennocmu 8b10pAHHOL CPeObl NPOSPAMMUPOBAHUS
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K OQOpMIAeHUIO
APOCPAMMHO20 KOOA

ocobenHocmell npenodagaemozo yuebHo2o Kypca, OUCYUNIUHBL (MOOYA),
Buipabamuieams sapuanmol pearuzayuu mpebosanuil



Braaoempw

HIIK-3.3

3namop

Ymemo

Hcnonvzosams memoosl u npuemsl aneopummusayuu NOCMasieHHblX 3a0ay
Hcnonvzo6ams npocpammusie nNpooyKmul Ois 2paguueckozo omoodpaxjcenus
aneopummos

Ipumenams cmanoapmuvle ancopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoecpammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blbpanuyio cpedy npocpammuposanus

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npoSpamMmHO20 Kood
Hcnonv306ams 603M0ONCHOCU UMEIOWEUCA MEXHUYeCKOU U/ UIU NPOcpamMMHOU
apxumexmypbl

Ipumensamos KoiieKmMusHyr0 cpedy pazpabomku npoepammHo2o obecneyeHus u
cucmemy KOHmMpOJisl 6epcuti

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1edo6amyv npu 6bINOIHEHUU PabOm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iamenmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u obcyxcoenue niaHa AHAIUMUYECKUX pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS YHACMHUKOS AHAIUMUYECKOU ZPYnnbl
npoexma

Ipdhexkmusno npumensaem cywecmeyroujue npozpammusle peuieHus u
unmepgeiicol 63aumoO0eiicmeus ¢ HUMU 6 001acmu UHPOPMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumekmypol
Bosmoosxcnocmu  cOBpEMEHHbIX U NePCNeKMUBHLIX  CPEeOCME  paspadbomku
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo2o obecnedeHuss U MexHOLOUU
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOTL30BAHUS OA3 OAHHBIX
Texnonoeuu  evinonHeHus  pabom nO  co30aHurO  (Moougpuxayuu) u
conpogoxcoenuro UC
OCHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHbill U 3apyOedCHbIl ONblm 6 NPoPdecCUoHAIbHOU
desmenvHOCMU
Memoouvl u npuemsl aneopummuzayuy NOCMAaBIeHHbIX 3a0a4
Ipoepammmusie npodykmul 0151 2paghuuecKo20 OModOPAICeHUs. ANCOPUMMOE
CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS]
Bvibpanuviil A3blK npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Komnonenmol  npocpammHno-mexnHuueckux — apxumekmyp, — cyuwjecmeayioujue
NPUNOIHCEHUSL U UHMeEPDeliCbl 83aUMOOCLCBUsL ¢ HUMU
Texnonocuu npocpammuposanus
Ocobennocmu 8b10PAHHOL CPeObl NPOCPAMMUPOBAHUS]
Hopmamusnvle ookymenmul, onpedensirowue mpedo8anus K 0QhopMIeHU
NPOCPAMMHO20 KOOA

0cobeHHocmell npenodasaemo2o yiebHo2o Kypca, OUCYUnIuHbl (Mo0yis);
Bvipabamvieams 6apuanmol peanuzayuu mpebosanuti
Hcnonvzoeamv memoos u npuemvl aieopummusayuy NOCMagieHHblX 3a0ay



Bnaoemuw

Hcnonvzoeame npocpammuvie npooykmul 01 epagpuueckoeo omoopaxiceHus
aneopummos

Ilpumensmo cmanoapmuvie aneopummsl 8 COOMEEMCMEYIOUWUX 00NACTAX
Tucams npoecpammHwlil KOO HA 8bLOPAHHOM S3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams 6bi0pannyto cpedy npoepammuposaHus

THpumensamo nyuuine Muposvie RpaKmuxku 0Qopmienus npoSpamMMHO20 Kood
Hcnonvzoameb 803MOACHOCIU UMEIOUECUCS MEXHUYECKOU U/ Ul NPOCPAMMHOU
apxumexkmypol

Ilpumensmo KoanekmusHyo cpedy paspabomxu npoepamMmHO20 obecnedenus u
cucmemy KOHmMpOAs 6epcull

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmueHocmu npocpaAMMHO20 K0Oa

Peoaxmuposanue npoepammnoco kooa

CootBercTBue NPOJABHMHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMM TUIAHHUPYEMBIM
pe3yibTaTaM O0YUYCHHUS U KPUTEPUSAM MX OlCHUBAHUs (OIICHKA: OTJIMYHO):

IIK-1

HIIK-1.1

3namo

Ymemo

Braaoems

HIIK-1.2

3namo

Cnoco0en ¢opMyJMpoBaTh MW pelIaTb AKTyaJbHbIe M 3HAYHMbIC 3aJa4H
(pyHrameHTAILHON U NPUKIAAHONH MAaTEMaTUKHU

Cozoaem mamemamuueckue mooenu HaA OCHOBe AHAIU3A NPODJIEMHOU
odnacmu uccnedosanusn @ odaracmu GyHoamMeHmanbHol u RPUKIAOHOU
Mamemamuku
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxXumeKmypol
Coepemennbili omeuecmeenHblll U 3apyOedtCHbIL Onblm 8 NpopecCuoHaIbHOU
oesmenvHOCMU
Memo0dwsl u npuemvl popmanuzayuu 3a0ay
AHzviku popmanuszayuu hyHKyuoHanoHvix cneyugpurayuil

IIpoooumys ananuz ucnonnenus mpeoo8anuti
Buvipabamueieams sapuanmul peanuzayuu mpedosanuii
Hcnonvzosams memoost u npuemvl popmanusayuu 3a0a4
Inanuposams npoexmuvie pabomol

OZ/;EHKCZ Kayecmeda gbopMaﬂusaL;uu NOCMABNICHHBIX 3a0a4 8 COOMEEMCMEUU C
mpe606aHu}wtu MEeXHUYEeCcKo20 3a0aHUs. Ul Opyeux NPUHAMbBIX 6 OpcaHuzayuu
HOpMAmMueHblX OOKyMeHI’I’ZOB

Ouera Kadyecmea ajieopummuzayuu nocmaejleHHblx 3a0a4 8 COOMEEMCMEUU C
mpe606aHu;lMu MEXHUYECK020 3a0aHUA WU dpyeux NpUHAMbGBLX 6 OpcaAHU3IaAyUU
HOpMamueHsvlx 00KyM€Hm06

Omeemuvl Ha 680npocsvl u npedﬂoofceuuﬂ yuacmHUKos AHATUMUYECKOl cpynnbsl
npoexkma

Obocnosvieaem npeonazaemvle  peuleHUs u onpeoensem
UHCMPYMEHmMapuil ux peanu3ayuu
Bosmoorcnocmu cywecmeyrowell npocpammHO-mexHu4ecKoll apxXumekmypul
Cospemennblii omeuecmeenHuvlll U 3apyOediCHbllL Onvlm 8 NPodhecCUOHATbHOU
OdesmenvbHOCMU
Memoodwsl u npuemvl popmanuzayuu 3a0ay
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y
Azviku ghopmanuzayuu hyHKYuOHATbHBIX cneyugurayuti



Ymemo

Bnaoemuw

HIIK-1.3

3namo

Ymemo

Braaoemso

IIK-2

HIIK-2.1

3namop

IIposooums ananus ucnonneHus mpeoo8aHuil

IIposooums oyenky u 060cHo8aHUE PEKOMEHOYEMbIX peLUleHUl
Hcnonvzoeamvb memoosi u npuemvl popmanuzayuu 3a0ay

Ipumenams cmanoapmmuvie aneopummyl 8 COOMEEMCMEYIOUWUX 001ACMAX
Inanuposams npoexmmusvie pabomol

OL;@HKCZ Kadecmeda qupMClﬂZ/BaT/;MM NOCMAGIEHHbIX 3A0a4 6 COOMEEMCMEUU C
mpe606aHuﬂmu MEXHUYECK020 3A0AHUSA WU dpyzux NPpUHAMbBIX 6 opcaruzayuu
HOpMAamueHrblx OOKyMeHWZO@

OueHKa Kadyecmea ajicopummuzayuu nocnmaejleHHblx 3a0a4 6 COOMEEemcmeul ¢
mp€606’aHuﬂMM MEeXHUYEeCKo20 3a0aHUS. Ul Opyeux NPUHAMbBIX 6 Opcaruzayuu
HOpMamueHsvlx OOKyMeHWlO(%

Omeemul Ha 680npocsvl U npedﬂoofcele yuacmHUuKoe AHATUMUYECKOl cpynnbl
npoexkma

Ouenka Kauecmea anzopummu3auyuu HOCMAGIEHHbIX 3a40ay 6
coomeemcmeuu ¢ mpedoGAHUAMU MEXHUYECKO20 3A0AHUA UL OPY2UX
HOPMAMUGHBIX 0OKYMEHMO8
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypbol
CoepemeHnblli omeuecmeenHblll U 3apyOediCHbulll Onblm 8 NpPodhecCUOHANbHOU
oesamenvbHOCmuU
Azviku popmanuzayuu hyHKyuonanvusvix cneyugurayuil

IIposooums ananusz ucnonnenus mpebogaHuil

Ilposooumu oyenky u 060cHo8aHUE PEKOMEHOYEMbIX peuleHUll
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay

IIpumensams cmanoapmHule an2opUmMmMbl 8 COOMEEMCmMEyWUX 001acmsix
Inanuposams npoexmmuvie pabomol

Oyenka kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaHUAMU MEXHUYECKO20 3A0AHUs UU OPY2UX NPUHAMbBIX 6 OP2aAHUAYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xauecmea aneopummu3ayuu NOCMAGLEHHbIX 3a0a4 8 COOMEEMCMEUU C
mpebo8aHUAMY MEXHUYECKO20 3A0AHUs UIU OPY2UX NPUHAMBIX 8 OP2AHU3AYUU
HOPMAMUBHBIX OOKYMEHMO8

Oyenka kauecmea u 3¢pghekmusHocmu NPoSPAMMHO20 KoOa

Omeemvl Ha GONPOCHL U NPEONONCEHUS YUACMHUKOS AHATUMUYECKOU 2PYnnbl
npoexma

Cnocooen 3r¢ppekmueno naanuposams HeoOXo0umbvle pecypcvl U IMansvt
6bINONIHEHUA padom 6 o6nacmu MamemamuiecKkoz0 MoOeIupPosanus u
UHPOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02U, COCMABIAMYb HA 8bICOKOM
Ypo6eHe coomeemcmeyoujue mexHu4ecKue ORUCAnus u UHCMPYKyuu
3naem u npumensem coepemeHHbIE MeMO00I0ZUU PA3PAOOMKU
NPOZPAMMHO20 00ecneueHUs U MexXHON0UN RPOZPAMMUDPOBAHUS
Bosmooxcnocmu  co8pemMenHbIX U NepcneKmueHblX  Cpeocms  paspadomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomxu npocpamMmHo20 obecnedeHus U MexHOLo2UU
NPOCPAMMUPOBAHUS
Cmanoapmei 6 obracmu Kavecmea, npumeHuMsle K npeomemHnot ooiacmu
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM



Ymemo

Bnaoemuw

HIIK-2.2

3namop

Vnpasnenue rawecmeom: KoOHmMpONbHbIe CRUCKU, GepUPUKAYUSA, BATUOAYUS
(npuemo-coamoumvie UCNbIMAHUSL)

Memoovl u npuemsvl aneopummuzayuu NOCMABLEHHbIX 3a0a4

Texnonoeuu npoepammuposanus

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo8aHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

IIposooums ananus ucnonneHus mpebosaHuil

Buipabameieams sapuanmul peanuzayuu mpedosanuii

IIposooums oyeHky u 06ochosanue pekoOMeHOYeMbIX peuleHutl
Inanuposams pabomsi

Paspabamuvieame pecnamenmuvle 0OKymeHmbl

Ipumenams cmanoapmmuvie aneopummyl 8 COOMEEMCMEYIOUWUX 001ACMAX
Tucamo npoecpammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npocpamMmHoO20 Kood
Hcnonv306amv 803MONCHOCMU UMEIOWEUCS MEXHUYEeCKOU U/ U NpocpamMmHOU
apxumexmypbl

Inanuposams npoekmuvie pabomol

Ananuz  8o3modcHOCmel  peanusayuu  mpeOO8aHUl K NPOSPAMMHOMY
obecneuenuro

Oyenka épemeru u mMpyooemMKOCmU peaiu3ayuu mpedosanull K npocpamMmMHOMY
obecneuenuo

Coecnacoeanue mpebosaHuli K npocpamMmMHoMy  obecneueHuro c
3aUHMEPeCOBAHHBIMU CIMOPOHAMU

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOpPbIM HeoOXo0UMO
C1e006amv Npu 8bINOJIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio kauecmeom

Coenacosarnue pe2nameHmos no ynpagieHuo Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Ymeepoicoenue pecnamenmos no ynpasnenuio kaiecmsom

IIpunsimue ynpagneHueckux peweHull no U3MeHeHU0 NPOSPaAMMHO20 KOOa
Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cysicoeHue nIana AHAIUMUYecKux paoom

Pacnpeodenenue poneil u anarumuueckux pabom no yuacmHuKam aHaIumu4eckoul
2pynnvl NpoeKma

Omeemvl HA 80NPOCHI U NPEONIONCEHU. YUACMHUKO8 AHATUMUYECKOU 2PYNNbl
npoexma

3naem u npumensem Jyqyuwiue Mupoevie NPAKMUKU OPOopMIeHuUs
NPOZPAMMHO20 KOOQ, HOPMAMUBHBIX OOKYMEHMO8, MEXHUUECKUX
ONUCAHUI U U UHCIMPYKYUIL

Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHbX  Cpeocms  paspadomxu

NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomxku npopamMmHo20 obecnedeHus U MexHOoLoUU

NPOCPAMMUPOBAHUS

Cmanoapmel 6 obracmu Kavecmed, npuMeHuMble K npeomMemuou ooiacmu

OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

IIpasuna denosoti nepenucku

Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y

Texnonocuu npoepammuposanus



Ymemo

Bnaoemuw

IIK-3

HIIK-3.1

3namo

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo6arus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanruzayuu mpebosanuti

IIposooums oyenky u 060cHO8aHUE PEKOMEHOYEMbIX peLleHUl

Inanuposams pabomoi

Ilpumenams cmanoapmmuvlie ancopummyl 8 COOMEEMCMEYIOUUX 001acmax
Tucamo npoepammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHUs npoSpamMmHoO20 Kood
Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUCA MEXHUYECKOU U/UIU NpocpamMmHOU
apxumexkmypbl

IInanuposams npoexkmuvie pabonul

Ananusz  8ozmodicHocmeli  peanusayuu  mpeOO8aHull K NpOSPAMMHOMY
obecneyeHuo

Oyenka épemenu u mMpyooemMKoOCmU peaiuzayuu mpedosanull K npocpamMmMHOMY
obecneuenuro

Coecnacosanue mpebosanull K NpPOCPAMMHOMY obecnevenuro c
3aUHMEPeCcOBAHHBIMU CIMOPOHAMU

Onpedenenue cmanoapmos 8 obiracmu Kaiecmed, KOMOpPbIM HeoOX00UMOo
C1e006amv Npu 8bINOJIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coznacosarnue pe2nameHmos no ynpagienuio Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Ymeepoicoenue pecnamenmos no ynpasnenuio kaiecmeom

Ipunamue ynpasnenyeckux peuteHull no UsMeHeHuIo NPOCPAMMHO20 KOOA
Peoaxmuposanue npoepammuoco kooa

Cnocooden I¢ppekmusno npumenamo anecopummuuecKkue u npPoOZPaAMMHbLE
peuienusn 6 ooéracmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UN, a
MaKice yuacmeoeams 6 uX RPOEKMUpPoGanuu u papadomse

3naem u npumensnem cospemeHHble MEXHOI02UU bINOTHEHUSA PAOOmM NO

cozoanuio (moougpukayuu) u conposoixicoenuro HC
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmooichocmu  cospemennvix U nepcnekmueuviX  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu pazpabomku npocpammHozo obdecneyeHus U MexHOI02UU
NPOCPaAMMUPOBAHUSL
Memoodonoeuu u mexHoio2uu NPOEKMUPOBAHUS U UCNOIL308AHUSL A3 OAHHBIX
Texnonocuu  @vinonnenus  pabom no  CcO30aHurO  (Moouuxayuu) u
conposodicoenuio UC
Huempymenmsr u memoosl npogedenus ayoumos Kavecmeda
OcHoGbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoowi u npuemvl aneopummusayuu NOCMABIEHHLIX 340aY
IIpoepammmusie npodyKmul 0151 2paguieckoco 0omoopPaMCceHus aneopummos
Buvlbopannviii a3vik npocpammuposanus, 0CcOOEHHOCMU NPOSPAMMUPOSAHUS HA
9MOM A3bIKE
Homayuu u npoepammmusie npodykmul 011 epaguueckoeo omoopax;ceHus
aneopummos



Ymemo

Braaoempo

HIIK-3.2

3namop

Komnonenmuvl ~ npocpammHO-mexXHUYecKux  apXumekmyp, — CyWecmeyoujue
APUNOdACEHUSL U UHMeEPPeliCbl 83aUMOOELICMBUs C HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo8aHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Buipabamvieams éapuanmul peanruzayuu mpebosanuii

Hcnonvzosams memoosl u npuemsl ani2opummusayuu NOCMasieHHblX 3a0ay
Hcnonvzo6ams npocpammusie npooyKmul Ois 2paguueckozo omoodpaxcenus
aneopummos

Ipumenams cmanoapmuvle ancopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoecpammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blbpanuyio cpedy npocpammuposanus

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npocpamMmHoO20 Kood
Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUC MEXHUYEeCKOU U/UlU NpocpamMmHOU
apxumexmypbl

Ipumensams KoAneKMUusHyr0 cpedy paspabomku npocpamMmMHo2o obecneyeHus u
cucmemy KOHmMpPOJisL 6epCuti

Onpedenenue cmandapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeodX00UMO
c1e006amyv npu 8bINOIHEHUU PAOOM

Paspabomxa peeramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iamenmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana aHaIUMu4ecKux paoom

Omeemvl HA 80NPOCHI U NPEONIONCEHUS YUACMHUKOS AHAIUMUYECKOU 2PYNNbl
npoexma

3naem  KomMnowemmovl  COBDEMEHHBLIX  NPOZPAMMHO-MEXHUUECKUX
apxumexkmyp, JIppexkmueno npumensem memoovlt u nHpUEMb
anzopummusayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKoll apxXumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHo2o obecnedeHuss U MexHOoLoUU
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) —u
conpogodicoenuro UC
OcHo8bl CO8pEeMEHNbIX ONEPAYUOHHBIX CUCTEM
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 34044
IIpoepammmusie npodyKmul 0151 2paguieckoco 0omoopPaMCceHus aneopummos
CmarnoapmHuule ancopummbl u 001ACMU UX NPUMEHEHUS.
Bvibpanuviil A3blK npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul 051 2paguueckoeo 0moopajicenus
aneopummos



Ymemo

Braaoempo

HIIK-3.3

3namop

Komnonenmuvl ~ npocpammHO-mMexXHUYeCKUx  apxXumekmyp, — CyWecmeyoujue
APUNOJACEHUSL U UHMEPDeliCbl 83aUMOOeICBUsL C HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo8aHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamuieams éapuanmul peanruzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl aneopummusayuu NOCMagieHHblX 3a0ay
Hcnonvzo6ams npocpammusie npooyKmul Ois 2paguueckozo omoodpaxcenus
aneopummos

Ipumenams cmanoapmuvle ancopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoecpammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blopanuyto cpedy npoepammuposanisl

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npocpamMmHoO20 Kood
Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUC MEXHUYEeCKOU U/UlU NpocpamMmHOU
apxumexmypbl

Ipumensams KoAneKMUsHy0 cpedy paspabomku npoepammHo20 obecneyenus u
cucmemy KOHmMpPOJisL 6epCuti

Onpedenenue cmandapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeodX00UMO
c1e006amyv npu 8bINOIHEHUU PAOOM

Paspabomxa peeramenmos no ynpasienuio Kauecmeom

Coenacosanue peaiameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana aHaIUMu4ecKux paoom

Omeemvl HA 80NPOCHI U NPEONIONCEHUS YUACMHUKOS AHAIUMUYECKOU 2PYNNbl
npoexma

Ippexmusno npumensaem cyujecmeyroujue npozpammusle peuieHus u
unmepdgeiicol 3aumooeiicmeusn ¢ HUMU 6 061acmu UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumexmypol
Bosmootcnocmu  cospemennvix U nepcnekmusHulX  Cpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocma
Memoodonozuu  pazpabomku npocpammHo20 obecneyeHus U  MexHoI02UU
PO AMMUPOBAHUSL
Memooonozuu u mexnono2uu nNPOEKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) —u
conpogodicoenuro UC
OcHoGbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoowi u npuemvl aneopummusayuu NOCMABIEHHLIX 340aY
IIpoepammmusie npodyKmul 0151 2paguieckoco 0omoopPaMCceHus aneopummos
Cmanoapmmuule aneopummol u ob1acmu ux nPUMeHeHus
Buibpanuviil A3vlk npocpammuposanuis, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Komnonenmvr  npocpammmuo-mexnuvyeckux — apxumexmyp,  cywjecmeyioujue
NPUTIOdHCEeHUs U UHmepgheticbl 83aUMO0elCmMBUs ¢ HUMU



Ymemo

Bnaoemuw

Texnonoeuu npocpammuposanus

Ocobennocmu 8b10paAHHOL CPeObl NPOSPAMMUPOBAHUS

Hopmamusnvle Ooxymenmsi, onpedensiowue mpeb08arus K O@DOPMIEHUIO
APOCPAMMHO20 KOOA

ocobenHocmell npenodagaemozo yuebHo2o Kypca, OUCYUNIUHbBL (MOOYVIs),
Buipabameieams sapuanmul peanuzayuu mpedosanuii

Hcnonvzoeamv memoosi u npuemvl ai2opummusayuy NOCMagieHHblx 3a0ay
Hcnonvzosame npocpammuvie npooyKkmuvl 01 epaguueckoeco omoopaiceHus
aneopummos

Ilpumenams cmanoapmmuvie aneopummyl 8 COOMEEMCMEYIOUWUX 001ACMAX
Tucamo npoepammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpanmnyio cpedy npocpammuposanisl

Ipumensamo nyuuiue Mupogvle npaKmuKk 0QopmIeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603MONCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

Ipumenamo KoinekmusHyro cpedy pazpabomru nPocpamMMHO20 0OecneyeHus u
cucmemy KOHmMpOJisl 6ePCuti

Paspabomka pecnamenmos no ynpasnenuro kauecmeom

Cozcnacoeanue pe2namenmos no YnpasieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
CMopoHamu

Oyenxa kavecmsa u 3¢hghekmusHocmu NPOSPaAMMHO20 KOOA

Peoaxmuposanue npoepammmozo xooa

TunoBbie KOHTPO/IbHBIC 3aJaHUS] WJIM HHBIE MATEPHAJIbI, HCOOXOAUMbIE 1JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaAHUSI KOMIIETCHIHI B Ipo1ecce 0CBOCHHUs 00pa30BaTeIbHOM NPOrPaMMbI

TunoBbIe TeCTOBbIE 3aJaHuA
1. TunuaaBIMU 3aaa4aMi, UCITOJIb3YyIOIIMMHU OonpIre 00bEMEI JaHHBbIX, 1 TUIIMYHBIMHA
HCTOYHHUKAMH OOJBIINX JaHHBIX ABJIAKOTCA:

o

0O O O O O O

3aJ1a4i TPOEKTHPOBAHUS CAMOJIETOB, KOpa0JIeil, aTOMHBIX JIEKTPOCTAHIINN
COLIOIPOCHI U UX 00paboTKa

CEHCOpPHBIE CETU

Mara3vHbl, MIPUHAJIC)KAIIUC TOPTOBBIM CETAM

YHHMKaJIbHOE Hay4HOe 000py10BaHHe

UHpOpMalKs U3 COLATIBHBIX CeTel

3a7ja4l YKOHOMUYECKOTO aHaIn3a paboThI 3aB0jia

2. Knacrep kak anmapaTHOE CpeICTBO MYJIBTHUIIPOLIECCOPHOI 00pabOTKH XapaKTepu3yeTcs:

O O O O O

OO0JIBIINM LEHTPAJIBHBIM 3aIOMUHAIOIIMM YCTPOICTBOM

UCIIONIb30BaHneM cynepOBM

BBICOKOCKOPOCTHOM IMIMHOW 00MeHa JaHHBIMU

HanuyueM OonbIIoro konuyectsa OBM HEBBICOKOM MPOU3BOAUTEIHHOCTH
UCIIOJIb30BAaHUEM CTaHJIaPTHBIX KAHAJIOB CBS3U

3. O6paboTka OOJBIINX JAHHBIX (B KOHTEKCTE Kypca) XapaKTepH3yeTcs:

@)
@)

AHFOpI/ITMaMI/I MMOJIMHOMHUAIILHOM CIIOKHOCTH
Anr OpUuTMaMu 3KCHOH€HI_[I/IaJIBHOI71 CJIOXKHOCTH



o [lapannenbHbIMH BBIYHCIEHUSIMU HA MHOTOSJIEPHBIX KOMITbIOTEpPaX ¢ OOMIeH
MaMSITBIO
o PacnpeneneHHBIMU BBIUNCICHUSIMU

4. VYKaxuTe Kakue MOJYJIH BXOJAT B cocTaB Hadoop:
o GENERAL

COMMON

HDFS

REDUCE

YARN

Hadoop MapReduce

O O O O O

5. Vxkaxwure kakue CYBJ] TpaguiinoHHO CUUTAIOTCS OTHOCAIMMUCS K kKiaccy NoSQL:
o MySQL

Berkeley DB

Microsoft Access

Amazon DynamoDB

dBase

Apache HBase

Neo4j

Oracle Database

O O O 0O O O O

6. B xoMmbroTepHBIX Haykax TemaTrka Big Data:

O SBJSIETCS I0BOJIBHO 3aMKHYTOH 00JaCThIO CO CBOMM MaTeMaTHYECKUM alapaTroM
HE BHOCUT HUYEr0 HOBOI'O B TEOPETUUECKUE PA3JIEIIbl, SBISSACH YUCTO MPUKIATHON
AKTHUBHO HCIIOJIb3YET BHIYUCIUTENbHBIE METO/Ibl YPABHEHHUH B UaCTHBIX MPOU3BOIHBIX
HCIIOJIb3YET TEOPHIO U MTPAKTUKY MMAPAJIIENBHBIX U PACIIPENETICHHBIX BBIYMCICHUI
IPUBEJET K CO3/IaHUI0 HOBOTO KJIacca aJIrOPUTMOB
OyJeT MoIb30BaThCsl YK€ U3BECTHBIMU aJITOPUTMaMHU

0O O O O O

TumnoBbie KOHTPOJIBHDLIC 3aJaHUA

1. Owmynsanus knactepa. PeannszoBath Gpu3nueckuil kiactep U3 JOCTYITHOTO KOJIMYECTBA
KOMITbIOTEpOB. [Ipy 0TCYTCTBHUN BO3MOKHOCTH (PU3UUECKON peaanu3aluu dIMYIUPOBaTh
KJIaCTep Ha OJTHOM KOMIIBIOTEPE.

2. Tloctpoenue cxembl Map Reduce qns npukiaanoit 3anaun. Ha noctpoeHHOM nin
SMYJUPOBAHHOM KJIACTEPE PEIINUTH 33a]auy MOJICUeTa YacTOThl OYKB pyccKoro ajdaBuTa Ha
OCHOBE TEKCTa Xy/10’kecTBeHHOT0 npon3BeneHus A.C.IIymkuHa, uMeromerocs B
WNHuTepHeTre B OTKpbITOM AocTyne. Mcnoap30BaTh A1 3TOM 1ENIN OJIUH U3 YHUBEPCAJIBHBIX
SI3BIKOB ITPOTPAMMHPOBAHHUSI.

3. Peamuzauus B Hadoop Beruucnenuii 1uis npukiaanoii 3agaun. C HCIoIb30BaHUEM
nporpammHoro obecredenust Hadoop Ha ocHoBe cxembl Map Reduce permts 3amaqy
oTbickaHus MHOXKecTBa u3 1000 Hanbosee 9acTo UCIOJIb3yEMBIX CJIOB PYCCKOTO SI3bIKa B
npousBeneHusax M.A . bynrakosa.

4. Pazpabotka onucanus npeameTHon obnactu 11t ogHoi u3 CYB]] kareropun NoSQL
Bri6pates nHanbonee noaxozsuryo CYB/] kateropunt NoSQL u pazpaborath Ju1st Hee
IpeJcTaBiIeHHe Tuneprpagos.



3a4eTHO-IK3aMeHALMOHHbIE MAaTePHAJIbI VISl IPOMEKYTOYHOM aTTecTaluu
Bonpoch /151 NOATOTOBKHU K IK3aMeHY

1. Xapakrepuctuka MHTepHEeTa Bellel Kak MCTOYHHUKA JAHHBIX OOJBIINX 0OBEMOB.

2. XapakTepHucTUKa BHyTpeHHelH nH(popManuy NpeanpusaTuii U OpraHu3aiuii Kak UCTOYHHKA
JIAHHBIX OOJIBIINX 00BEMOB.

3. XapakTepucTuKa Hay4IHbBIX TPUOOPOB (paaroTeneckon Xad0:1, aApoHHbIN KoJUTaiaep) Kak
MCTOYHHKA JAHHBIX OOJBIINX 0OBEMOB.

4. ApXUTEKTYpbl KOMIIBIOTEPHBIX KJIACTEPOB.

5. MacmrabupoBanue KOMIIbIOTEPHBIX KJIACTEPOB.

6. bamancupoBka Harpy3Kku Kiacrepa.

7. Metox Map Reduce. ITpumeps! daszsr Map.

8. Merox Map Reduce. ITpumeps! dassr Reduce.

9. Meronbl pacnapauieTUBaHUs paOOTEHI.

10. Xapakrepuctuka moayist Hadoop Common.

11. Xapaxrepuctuka moaynst Hadoop HDFS.

12. Xapaxrepuctuka moayist Hadoop YARN.

13. Metons! npeacrasieHus nadopmanuu B bJ1 Apache HBase.

14. Metoawl npencrasnenus napopmanuu B bJI Amazon DynamoDB.

15. Metoap! npezacrasienus napopmarmu B bJ1 Neo4j.

16. PacripenenenHoe xpaHeHue (ailioB Ha KoMIbloTepax kiactepa. Pemenue Google:
Bigtable. Moxenb 1aHHBIX.

17. Bigtable: Ctpourensnbie 650ku. SSTable. Ciy>x6a Chubby.

18. Bigtable: Peaymzanmst. [TnanmeTs (pacmoiiokeHrne, Ha3HAYCHHE, 00CTYKUBAHUE).

19. Pemrenne mus Spark: RDD (Resilient Distributed Datasets: A Fault-Tolerant Abstraction
for In-Memory Cluster Computing).

20. bonpirie MOTOKOBBIE NaHHBIC, 3aJaud W aIrOpUTMbl Ais HUX. Ilomcyer konmuecTBa
YHUKaJIbHBIX 3JIEMEHTOB B IOTOKE (MyJIbTUMHOKECTBE). Anroputm dnaxone-MapTuHa.

21. Ilouck moxoxux o0bekToB. CxoacTBO MHOXKECTB 10 JKakkapy. Pa3Ouenune 10KyMeHTOB
Ha 1uHTABL. CUTHAaTYpsl MHOXECTB C COXpaHEHHEM CXOicCTBa. MarpuuHoe
IpeJCTaBIeHNE MHOXKECTB.

22. MunXeu — CUTHATYpHI, BEIYUCIICHHE. XEIIMPOBAHNE JOKYMEHTOB C y4ETOM OJIM30CTH.
LSH nns MunXem — curnaryp.

Ilepeyenbr KoOMNeTeHIU (YACTH KOMIETEHUHH), TPOBEPSIeMbIX OIEHOYHBIM
CpeacTBOM
IMK-1 (. 1- 8), TTK-2 (mm. 9- 15), TIK-3 (. 16- 22).

4.2 Metoanueckue MaTepualbl, onpeaessiioline Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbI
(popMupoBanus KomMneTeHI U

MeToanyeckue peKOMeH/IalHH, ONpeIe/IsIioNie MPoueayphl OLleHMBAHUA TECTOB:

Tect npoBoautcst onnaiin B cucreme Moodle nm Google DoCS u orpanndeH 1Mo BpeMeHH.
Ha cmauy Tecra nmaercst nBe MONBITKH. Te€CT CUMTAETCA YCIENIHO MPONIEHHBIM €CIA CTYIEHT
IpaBWIBHO O0TBeTHI Ha 70% BOMpPOCOB.

MeToaunuyecKkue PEKOMEHIAIIUH, ornpeae/asarouiue npoueaypbl OLICHUBAHUA
BBIINNOJTHCHUA KOHTPOJbHBIX 3aaHMuM:
3al[aHI/IC CUHUTACTCS BBIIIOJIHCHHBIM IIPH BBIMIOJIHCHUU CIICAYIOIUX YCHOBHﬁI
— HOpCaOCTaBJICH HCXOIHBIN KO TIPUITOKCHU A,



— TNPOJEMOHCTPUPOBaHA PAOOTOCTIOCOOHOCTD MPUIIOKEHUS HAa KOMITBIOTEPE;

— CTYJIEHT TOHMMAET UCXO/AHBIM KO U OTBEYAET Ha BONPOCHI 10 €r0 OpraHu3ally;

— IIPOBEJEHBI pacyeThl 110 aHAJIN3y OOJIBIIOr0 00bEMa JaHHBIX, CTYAECHT MOXET UX
MHTEPIPETHPOBATH U 0OOCHOBATH MPABUIILHOCTh M TOYHOCTH PE3yJIbTaTOB.

Metoauyeckue peKOMeHJALUM, OMNpelesilOlHe NPoUeAYPbl OLECHMBAHUS Ha
IK3aMeHe:

[Ipouenypa nmpomMeXyTo4HOM aTrTrecTaliyd IPOXOAUT B cOOTBEeTCTBUU C IlonoxkeHueM o
TEKYIIEeM KOHTPOJIC U MTPOMEKyTOUHOH aTTecTanuu odoydaronuxcss @I'bBOY BO «KyoI'Y».

HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYYaromuxcs 10
JUCLUIUIMHE sBisieTcss 9K3aMeH. CTyIeHThl 00s3aHbl claTh 3K3aMEH B COOTBETCTBHM C
pacrucanueM M y4eOHbBIM IIJIAaHOM

OOC npoMeXyTOUHOM aTTECTallMd COCTOMT M3 BOIPOCOB K DK3aMEHy, 3anad IIo0
JUCLHUIIIMHE U PE3YyJIbTaTaM TEKYILEro KOHTPOJIS.

DK3aMeH 110 AUCHUILIMHE PEeCiIeyeT 11eIb OLEHUTh paboTy CTYCHTa 3a KypC, 10JIy4YeHHUe
TEOPETUYECKUX 3HAHUM, HUX IMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUICHUS, NPUOOpETeHHE
HaBBIKOB CaMOCTOSATENbHON palbOThl, yMEHHE NMPUMEHATH IOJIyYE€HHbIE 3HAHUS Ul pEIICHUs
IIPaKTUYECKHX 3a]1a4.

dopma NpoBeNeHNs YK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEeJOCTaBIseTCs IPaBo 3a7aBaTh CTYIEHTaM JONOJIHUTEIbHbIE BOIIPOCHI
10 Bcell yueOHOM nporpaMme TUCIUITIINHBIL.

Pesynprar cnaum sKk3aMeHa 3aHOCUTCS MPENOAABATEIEM B 3K3aAMEHALMOHHYIO BEIOMOCTb
U B 3a4ETHYIO KHUKKY.

OneHuBaHUE YPOBHSA OCBOEHHUS JAMCLMILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBHIIOJHEHUS
CTYJEHTOM 3aJlaHU} TEKYLIEr0 KOHTPOJI U OTBETOB Ha BOIIPOCHI dK3aMEHa.

Kpurtepun onenkmn:

OLICHKA «HEYJ0BJIETBOPUTEIbHO» BbICTABJISACTCH B CIy4ae BBINOJHEHUS] OHOIO W3
YCJIOBHIA:

— HENOHMMaHWE CYIIHOCTH M3JIaraéMblX BOIIPOCOB, TIpyOble OLIMOKH B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIIPOCHI;

— BbINOJIHEHO MeHee 50% KOHTPOJIBHBIX 3aJaHHM.

OICHKA «YAOBJECTBOPUTECJIBHO» B CJ1yYa€ BbINNOJHCHUS yC.TIOBPIﬁ:

— HYaCTUYHO OTBCTUJI HA ABa BOIIPOCAa 3K3aAMCHAIIMOHHOI'O ounera wiIn J0CTATOYHO
ITOJTHO OTBETHJI XOTs ObI Ha OIWH BOIIPOC,

— BbINIOJTHEHO HEe MeHee 50% KOHTPOJBHBIX 3aaHHi.

OIIEHKA «XOPOII0» B CJIy4ae BbINOJHEHUs YCJIOBHIA:

— JIOCTaTOYHO MOJHO OTBETUJI HA JIBA BOMPOCA IK3aMEHAIIMOHHOTO OUIIeTa;
— JIaHbl YaCTUYHBIE OTBETHI Ha JOMOJIHUTEIIbHBIE BOIIPOCHI;

— BBINOJHEHO HE MeHee 60% KOHTPOJbHBIX 3aJaHUi.

OICHKA «OTJIMYHO» B CJIy4Ya€ BbINOJTHCHUA yCﬂOBHﬁI

- FJ'IY6OKI/IC HNCYCPHBIBAIOIINUC 3HAHUA 110 BOIIPOCAM 3K3aMCHAIITMOHHOT'O GI/IJ'ICTa;
— JaHbl IPAaBUJILHBIC U KOHKPCTHBIC OTBCTHI HA JJOIMMOJIHUTCIIBHBIC BOIIPOCHI;

— CHaHBbI BCC TCCThI U BBIIIOJJHCHO HC MCHEC 80% KOHTPOJIbHBIX 3aIaHUil.

OueHouHble CpencTBa Uil MHBAIWAOB U JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHIWBHUIYATHHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBATUIAM H JIMIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MPEIOCTABIIACTCS JOMOJHUTEIBHOE BPEMS IJIs MMOJITOTOBKU OTBETA HA SK3AMEHE;



— TIpH TIPOBEJICHUH TPOLIEYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYECKHIX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMH OCOOCHHOCTSIMH,

— TIpH HEOOXOAMMOCTH JIJIsl OOYYAIOIIUXCS C OTPAHHYECHHBIMHA BO3MOKHOCTSIMH 37I0POBbBSI
U WVHBAIWAOB TIPOIEAypa OICHUBAHUS pPE3YJbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBBS TI0 JUCIHMILTAHE MPEAyCMaTPUBACT MPEAOCTaBICHHE WH(OPMALIUU B
dopmax, aganTUpOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

JUist 11 ¢ HapyIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TMEepPeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

5. IlepeyeHb OCHOBHOM M [ONOJHUTEJHBHOM Y4YeOHOH JHUTEpPaTyphbl,

HEe00XO0AMMOii 17151 OCBOCHUS TUCUUIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiuTEpaTypa:

1. Makmanos, A. B. bonbmue nannsie. Big Data / A. B. Makmanos, A. E. Xypagnes, JI.
H. Temaasikaps. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 188 c. — ISBN 978-5-
507-46866-9. — TexkcT : anmekTpoHHBIH // JlaHb : 3neKTpoHHO-0MOIHoTeyHast cucrema. — URL:
https://e.lanbook.com/book/322664 (nata o6pamenus: 09.06.2023).

2. IMapamonoB N.10., Cmarun B.A., Koceix H.E., Xomonenko A.Jl. Meroasl u moaenun

UCCIIEIOBaHMS CIIOKHBIX CUCTEM M 00paboTKH OOJBIINX JaHHBIX: MOHOorpadus / M3narenscTBo
"Jlaup". - 236 ctp. — 2020.

JI1st OCBOCHMS TUCHUIUIMHBI MHBAIMAMU U JIMI[AMHU ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH
310pOBbsS. MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIanp» 1 «tOpaitm».

5.2 JlonosiHUTeEIbHAS JINTEPATYpA:

1. JleckoBen 0., Pamxapaman A., Yneman [[. Ananu3 Oonpimmx HaOOPOB JaHHBIX /
NznarensctBo "JIMK Ilpecc” - 498 ctp. — 2016.

2. Yamnasana . , Jlakxarapus k. , Mexta Y. , Ilatens K. MySQL 8 mist 6ombmmx
nansbix / M3parensctBo "/IMK Ilpecc" - 226 ctp. — 2018.

5.3. Illepuoauyeckue u3IaHNUs:
1. Baser manueix kommannu «Mct Beio» http://dlib.eastview.com
2. Dnexrponnas 6ubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHET-pecypchbl, B TOM YK CJIe COBpeMeHHbIe NMpodeccuoHaTbHbIE 0a3bl
JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbuomeunwvle cucmemst (IbC):
1. ABC «FOPAUT» https://urait.ru/
2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
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4. 9bC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuans! nznarensctBa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYILIUX 3al1aJHbIX Hay4YHBIX KypHaI0B Ha Poccuiickoit
maTdopme HayuHbIX KypHanoB HOMKOH http://archive.neicon.ru

6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa  (IOCTYm K DJIEKTPOHHOW  OMOIMOTEeKe
mucceprauii Poccutickoit rocynapcrBennoit oubmmoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux aanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexkropuym TB" http://www.lektorium.tv/

17. Yuuepcuretckas nnpopmanuronnas cucrema POCCUS http://uisrussia.msu.ru

ok~ owdE

HH@OPMCIZ/}MOHHble CnpasovHble cucmemul

1. KoucyneranT [Lmtoc - cripaBodHast mpaBoBasi cUCTEMa (JIOCTYI 10 JIOKAJTLHOU CETH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHuctepcTBO HayKu M Bbicuiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii nmoptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EarHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyekuus nuppoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika nMeHu A.C. [Tymkuna
"OOGpazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-UH(pOpMaIMOHHBIN MTopTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu 1 SHIUKJIONIETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpazoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 06pazoeamenvhvle U UHGopmayuoHusie pecypcovl Kyol'V

1. DOnexrtpoHnHbIii katanor Hayunoii 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
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2.  DnextpoHHas 6ubamoreka TpyaoB yueHbXx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUJIEKCOB, ITyOIUKAIMi 1 KOH(epeHunit
http://infoneeds.kubsu.ru/

5. bubnnorexa nHGOPMAIMOHHBIX peCcypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbLHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro >kypHasa "IIIKOJIBHBIE TI'OJIbI"
http://icdau.kubsu.ru/

6. MerToanuyeckue YyYKa3zaHusi I O0y4AOIMUXCHA IO OCBOEHHIO
TUCHHUIUIAHBI (MOIYJIs1)

[lo kypcy mnperycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOM CHCTEMaTH3UpPOBAHHbIM Marepuan. B Xoje JEKUHMOHHBIX 3aHATHH pa30uparoTcs
METOJbl XpaHEHHs U OoOpabOTKM JaHHBIX OOJBUIMX OOBEMOB, MPUBOAATCA MPUMEPHI HX
UCIIOJIb30BaHUs, POBOIUTCS aHAIN3 HauboJiee pacpoCTPAHEHHBIX OINOOK peanu3anuu. [locie
IPOCITYLIMBAHUS JIEKIIMM PEKOMEHIYETCSI BBIIIOJIHUTD YIPAaXXHEHUSI, IPUBOJIUMBIE B ayJUTOPUU
JUIl CAMOCTOSITENIbHON PabOTHI.

[To xypcy mpemycMOTpEeHO MpoBeAeHUE Ta0OpaTOPHBIX 3aHATHH, HA KOTOPBIX JAETCs
IPUKIAJHON CHCTEMaTU3MpPOBAaHHBIA Marepuan. B Xxone 3aHATHil pa3buparoTcs TOTOBBIE
[IPOrpaMMHBIE TIPUJIOKEHUSI BBIYUCIICHUS XapaKTEPUCTUK KOMIIBIOTEPHBIX CETEeH, a TaKke
IPUBOJAATCS PUMEPHI pa3pabOTKH IPOrpaMMHBIX IPUIIOKEHUH [u1d ucciaenoBanus cereid. [Tocne
3aHATHSI PEKOMEHAYETCSl BBINOJIHUTH YIOPAXKHEHUS, [PUBOAUMBIE B ayJIUTOPUU  AJIs
CaMOCTOSITENIbHON PabOTHI.

IIpu camocrosiTenbHOM paboTe CTYIAEHTOB HEOOXOJUMO HU3YYHTh JIUTEpaTypy,
IIPUBEICHHYIO B IIEPEYHSX BBILIE, AJI1 OCMBICICHHS BBOJUMBIX ITOHITHH, aHAIN3a IPEAI0KEHHBIX
MOJIXOJI0OB U METOJIOB pa3paboTku mporpaMM. Pa3pabarbiBasi perieHne HOBOHM 3aJaud, CTYAEHT
JIOJDKEH YMETh BbIOpaTh 3(QEeKTHUBHBIC U HA/EKHbIE CTPYKTYPHI JAHHBIX Ul NpPEACTaBICHUS
uH(popMalnu, 1oJo0paTh COOTBETCTBYIOLINE aJITOPUTMBI JJIs1 UX 00pabOTKH, y4ecTh ceupuKy
A3bIKa IPOrPAMMHUPOBAHMS, HA KOTOPOM OYyJIeT BhINOIHEHA peann3anus. CTyJAeHT JOIKEH YMEThb
BBITNOJHATh TECTUPOBAHME M OTJIAJKY AJITOPUTMOB pPELICHMs 3ajad C LEeIbl0 OOHapy>KeHUs U
yCTpaHEHUs B HUX OIIMOOK.

BaxneimumM sTanoM Kypca SIBISE€TCS CaMOCTOsITeNbHas pabdoTa Mo AWCHUIUIMHE. B
npolecce CaMOCTOSATENIbHOM paboThl CTYJEHT NPHOOpETaeT HAaBBIK CO3JIaHHMsS 3aKOHUEHHOI'O
IPOrPaMMHOTO MPOAYKTA.

Hcnonb3yroTcs akTUBHBIE, WHHOBALMOHHBIE OOpA30BaTENIbHBIE TEXHOJOIHMH, KOTOpBIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, 0OLIENPO(EeCCHOHANBHBIX KOMIETEHUUH U
MpoeCCHOHATBHBIX KOMIETEHITUN 00YyYarOIuXCsI:

e mpoOieMHOe 00yUYeHHE;
Pa3HOYPOBHEBOE O0YUCHHUE;
MIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATENbCKUE METO/Ibl B 00YUCHHH,
oOydeHue B COTpyJHUYECTBE (KOMaH IHasl, TPyMIoBas padoTa);
MH(POPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 30POBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMi C NCIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

Y4eOHO-METONYECKUM 00ecTieYeHHeM KypCOBOM paOOThI CTYJEHTOB SIBISIOTCS:

1. yueOHas nmuTeparypa;
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2. HOpMaTUBHbBIE IOKYMeHTHI BY 3a;

3. MeTrouvecKkue pa3paboTKH sl CTYICHTOB.

CamocrosTenbHast paboTa CTyACHTOB BKIIFOYAET:

— oopmiteHrEe UTOrOBOTO O0TYETa (OSICHUTEITLHOU 3aITUKH ).

— aHaJIM3 HOPMATUBHO-METOAMYECKOI 0a3bl OpraHu3allly;

— aHaJIM3 HAayYHBIX MMyOIMKALKK 110 3apaHee ONpeIeEHHON Teme;

— aHanu3 U 00paboTKy MH(POPMAIINH;

— paboTy ¢ Hay4HOU, y4eOHOW U METOUIECKOU JTUTePaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jl1st caMOCTOSTENbHOM pabOThI MPEACTABIACTCS aAyAUTOPHUS C KOMITBIOTEPOM H JIOCTYTIOM
B MIHTEpHET, K JIEKTPOHHOI OMOIMOTEKE By3a U K MHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
ITepedyeHn yueOHO-METOAMUECKOTO 00CCTICUCHHMS:

1. OcuHoBHas oOpa3oBarenabHas Mporpamma BbICHIET0 MPOPECCHOHATBHOIO 00pa3oBaHus
(denepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTIO YUPEKICHHS
BhIciIero oopazoBanus «KybaHckuii rocy1apcTBEHHBII YHUBEPCUTET» 110 HAPABICHUIO
MOATOTOBKH.

2. TlonoxeHue o MPOBEACHUH TEKYIIETO KOHTPOJS YCIEBAEMOCTH U POMEKYTOUHOM
aTTecTanuu B (hefiepaaIbHOM TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM
yUpeXJIEHUU BhICIIEro oOpasoBanus «KybaHCkuil rocy1apCTBEHHBINH YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K MOCTPOCHHIO, COJEPKAHUIO, ODOPMIICHUIO U YTBEPKICHUIO
paboueii mporpaMMbl TUCHUIUIMHBI DeepanbHOro rocyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIEr0 MTPO(heCCHOHATEHOTO 00pa30BaHu.

4. MeToanuecKue peKOMEHIANH 110 COACPIKAHUI0, O(POPMIICHHIO U IPUMEHEHHUIO
00pa30oBaTeNbHbBIX TEXHOJIIOTHUI U OLIEHOYHBIX CPEJICTB B yUeOHOM IpoIiecce,
OCHOBaHHOM Ha deepaibHOM roCyTapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. YueOHbI IJIaH OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI 10 HANIPABICHUIO MOJATOTOBKH.

6. denepanabHBII rOCY1apCTBEHHBIA 00pa30BaTEIIbHBINA CTAHAAPT BBICIIETO
npodeccHoHanbFHOTr0 00pa30BaHus MO HAMIPABICHUIO MOATOTOBKH.

B ocBoeHMM MUCIUTUIMHBI WHBATUAAMH W JIUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHUTEITFHOE PA3bsICHEHHE yIeOHOr0 MaTepHara.

NunuBuayanbHble KOHCYJBTAIIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIIOCOOCTBYIOIUM HHJINBUTYTU3alMNA O0yUEHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernofaBaTeieM W OOy4arolIMMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. llepeyeHb HWHGPOPMALNMOHHBIX TEXHOJOITHMH, HCIHOJb3yeMbIX MPH

OCYyILIeCTBJIEHHMH 00Pa30BaATEJIbHOI0 MPOLECCA M0 JUCHUILINHE (MOTYJIIO)
7.1 llepeyeHb HHGOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

— [IpoBepka ntoManIHuX 3aJaHui U KOHCYJIbTUPOBAHUE IIOCPEACTBOM JIEKTPOHHOM ITOYTHI.
— Mcnonp3oBaHue 3JIEKTPOHHBIX MIPE3CHTAIMNA TPY POBEIEHUH JEKIIMOHHBIX 3aHATHHA

— Cucrema MOODLE

— IIpoBepka ToMalIHUX 3a/1aHUil U KOHCYIbTUpoBaHue nocpeacrsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3HOHHOTO M CBOOOJHO PACIPOCTPAHSEMOr0 INPOIPaAMMHOIO
odecrneyeHus

OpenOffice
Komnunstop C++



Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 wim Kitty 0.76
Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
OdpeiimBopk Django
Firefox, nro0as Bepcus
Putty, mobas Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tmarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MarepuajibHO-TeXHUYECKOE O0ecnevyeHue Mo JUCUMIIMHE (MOTYJII0)

HanmeHoBaHue y‘le6H01>i ayJuTOPUH, €€ OCHAILICHHOCTDH

No Bun pabor
000py/I0BaHUEM U TEXHHUUYECKUMU CPeICTBaMHU O0yUEHHUs
1. JlexumoHHbIE 3aHATHS | AyauTOpHs, YKOMIIJIEKTOBaHHAs CreUaIu3upOBaHHOMN
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMIIJIEKTOBaHHAs CIeLUaIu3UPOBAHHOMN
MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOyueHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CTIIeYeHUEM
3. IIpakTnueckue 3anatust | Aynauropus, YKOMIUIEKTOBAHHAs CHEeUaIu3uPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMU 00yUeHHsI
4. ['pynmnoseie Aynutopwus, YKOMIIJIEKTOBAHHAS CHEeUaIu3uPOBAHHON
(MHIUBHTy aJIbHBIC) MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
KOHCYJIbTAIIMU KOMIIBIOTEPaMH, IIPOrpaMMHBIM 00ecriedeHHEM
S. Texkymuii  KOHTpOJIb, | AyAUTOpPHS, YKOMILJIEKTOBaHHAas CIeLUaTU3UPOBAHHOMN
IIPOMEKYTOYHAS MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyuyeHwus,
arrecranus KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OeclieueHueM
6. CamocrosrenbHas Kabuner s camMocTOSITENIbHOM  pabOThl, OCHAIIEHHBII

pabota

KOMHBIOTCpHOfI TEXHMKON C BO3MOKHOCTBIO MOJKIIOYEHHUS K



https://www.jetbrains.com/community/education/#classrooms

cetu «VHTEpHET»,IPOrpaMMON DKPAHHOIO YBEJIMYEHUS U
00€ecCTeUueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Tpumeuanue: Konkperuzanus ayautopuil 1 ux ocHamenue onpeaensiercsa OIIOII.




