MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINA
denepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTelIbHOE YUPEIKICHHUE
BBICHICTO 06paBOBaHI/I}I
«KYBAHCKUI TOCYJAPCTBEHHBIN VHUBEPCUTET»

®akynbTeT KOMIIBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

haboTe,
€pBbII

«31» mag 2024

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
UH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX CUCTEM

dopma oOydeHus ouHas

Ksanudukanus Mmaructp

Kpacnonap 2024



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 cocraBui:
A.W. MuxoB npodeccop, 10KTop pu3.-Mart. HayK, mpodeccop %%,

MOAMKICH

Pabouas nporpamma auciuIuinHebl « TeXHONMOruu XpaneHus u 00paboTKu OOJIBIINX
00BEMOB JAaHHBIX» YTBEpXkKACHA Ha 3aceAaHuu Kadeapbl HHPOPMAIMOHHBIX
TexHosoruii mpotTokoa Ne20 ot «21» mas 2024 r.

3 i i .
aBenyrommii kadeapoit (pazpaboTurika) y

IIOAIIUCH

B. B. Iloagxon3na

s

Pabouas mporpamma o0cyxeHa Ha 3aceanuu Kadeapsl HHPOPMaMOHHBIX
TexHoJoTHi MPOTOKOT Ne20 ot «21» mas 2024 T.
3aBeayrommii kadeapon (BbIMycKaroiei)

B. B. [loakon3un

V7 MIOJIITHACH

VYTBepkaeHa Ha 3aceJaHul y4eOHO-METOANUECKON KoMUCcCUU (DaKyIbTeTa
KOMIBIOTEPHBIX TEXHOJOTHI U MPUKIAIHON MaTeMaTUKu MPOTOKOJI Ne3 o1 «21»
mast 2024 r. L
[Ipencenarens YMK daxynbTeTa
A. B. KoBasieHko

noAIucCh

PenieHseHTsr:

bernapsia M. E., 3aB. kadenpoii connanbHO-TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
quctumiind CK® OI'BOYBO «Pocculickuii  TOoCyJapCTBEHHbIA YHUBEPCUTET
PaBOCYIUS», KaH[. PU3.-MaT. HAYK, TOIEHT

Py6moB Cepreii EBrenbeBuu, kanauaaT GU3NKO-MaTeMaTHYECKUX HAYK, TOLIEHT
kadeapel matematuueckoro mojenupoBanust GI'BI'OY «Kyol'V»



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOM  IICJIBIO  JUCIUIUIMHBI  SIBJIIIETCS  W3YYCHHE METOJIOB  pabOThl €O
CTPYKTYPHPOBAHHBIMA U  HECTPYKTYPHPOBAHHBIMHU JIAaHHBIMH  OOJIBIIOrO 00beMa, U
(GbOopMHUPOBaHKE y CTYJICHTOB HABBIKOB BHICOKOIIPOM3BOIUTEIHBHBIX BHIYMCICHUH.

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

OtOop Marepuajia OCHOBBIBACTCS Ha HEOOXOJMMOCTH O3HAKOMHUThH CTYJCHTOB 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, YYACTBYIOUIMX B 3THX
pacuerax;

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

ConepxkarenbHOE  HAMOJHEHUE  JUCHUIUIMHBI  OOYyCIIOBIEHO OOIMMHU  3ajadamMu
MOJITOTOBKH MarucTpa.

Hay4yHoli OCHOBOW /Ui TIOCTPOCHHS MPOTPaMMBI JaHHOW JUCHIUIUIMHBI SIBJISETCS
TEOPETUKO-TIPAarMaTHUECKUI MMOIX0/] B O0YUCHUH.

1.2 3agaun AUCHUILIUHBI

OcHOBHBIE 337]a4H TUCIHUIUIUHBIL:

® O03HAKOMJICHHWE C KJIacCCaMH IMPUKJIAJHBIX 3a]1a4, TPeOyrommx 00pabdOTKH OOJBIIHX
00BEMOB JAHHBIX;

®  03HAKOMJICHHE C COBPEMCHHBIMU METOJAMH TapauIeIbHOW 00pabOTKM JaHHBIX Ha
KJlacTepax;

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

®  O3HAKOMJICHHE C METOJIaMU OPTaHU3AIlMU XPAHCHHS TAHHBIX.

1.3 MecTo aAucuMIuInHbI (MOYJ5) B CTPYKTYpe 00pa3oBaTe/IbHOI 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 NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yYaromuxcs CIeTYIONUX KOMIETEHIIHIA:
IK-1 Cnocoben ¢popmyaupoBaTh M pewmiaTh AaKTyaJdbHble W 3HA4YHMblIE 3a/1a4U
(pynramMeHTAILHON U NPUKIAAHONH MAaTEMAaTUKHU
HJI-1.TIK-1 Co3z0aem mamemamuyueckue mMooeiu HA OCHO8E AHAAU3A NPODIEMHOUL
odnacmu uccnedosanusn @ odaacmu GyHoamenmanbHol U RPUKIAOHON
Mamemamuku
3uamo Bosmoorcnocmu cywecmeyioweii npocpamMmHo-mexHu4eckou apxumexmypbol
Cospemennbiii omeuecmeenuvlll U 3apyOenCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoouwl u npuemvt hopmanuzayuu 3a0ay
Azviku ghopmanuzayuu hyHKYUOHANbHBIX cCneyupurayull



Ymemo

Braoemuw

HJT-2.1TK-1

3namop

Ymemo

Braaoemso

HJI-3.1TK-1

3namop

Ymemo

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

OL;@HKCZ Kadecmeda d)OpMCZJZLlS’al{MM NOCMABIEHHBIX 3A0A4Y 8 COOMBEMCMBUU C
mpe6oeanuﬂmu MEXHUYECK020 3A0AHUSA WU dpyzux NPpUHAMbBIX 6 opcaruzayuu
HOpMAamueHrblx OOKyMeHWZO@

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

Omeemuvl Ha 680npocsvl U npedﬂoofcele yuacmHUuKoe AHATUMUYECKOl cpynnbl
npoexkma

OobocHnosvlieaem npeonazaemolie peuienus u onpeodensaem
UHCIMPYMEHMAPUIL UX peanu3ayuu
Bosmooicnocmu cywecmeyioueti npoepammHo-mexHu4eckou apxXumexmypol
Cospemennbili omeyecmeeHubill U 3apyOedCHbIl Onblm 6 NPoPecCUoHaAIbHOU
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 NOCMABNIEHHBIX 3a0a4 8 COOMEEMCMEUlU C
mpe606aHu}mu MEeXHUYEeCcKo20 3a0aHUs. Ul ()pyZHX NPUHAMbBIX 6 OpcaHuzayuu
HOpMAamueHblx OOKyMeHI’I’ZOB

OueHKa Kadyecmea ajieopummuzayuu nocmaejleHHblx 3a0a4 8 COOMEEMCMBUU C
mp€606ClHu}lMu MEeXHUYEecKo20 3a0aHUS Wl dpyeux NPUHAMBIX 6 OpcaHusayuu
HOpMamueHrblx ()OKyMeHWlOG

Omeemul Ha e8onpocsl u npedﬂoofceHuﬂ YyHacmHuKkoe aHaIUMmuyecKou cpynnbl
npoexkma

Ouenka Kauecmea anzopummu3auyuu HOCMAGIEHHBIX 340a4 6
coomeemcmeuu ¢ mpedoGaAHUAMU MEXHUYECKO20 3A0AHUA UL OPY2UX
HOPMAMUGHBIX OOKYMEHMO8
Bosmoorcnocmu cywecmeyioweii npocpamMmHo-mexHu4eckou apxumexmypbol
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
AHzviku popmanuszayuu hyHKyuoHanbHbix cneyugpurayuil

IIpoeooumys ananuz ucnonnenus mpeoo8anuti

IIposooums oyenky u 0bocrnosanue pekoOMeHOYeMbIX peuleHuti
Hcnonvzosams memoosi u npuemsl popmanusayuu 3a0a4

Ipumensams cmanoapmmvle aneopummsl 8 COOMEEMCMEYIOUUX 0ONACMAX
IInanuposams npoexmmvie pabomol



Bnaoemuw

IIK-2

Oyenka kavecmea gopmanuzayuu nNOCMABGIEHHbIX 3a0ai 8 COOMEEMCMEUU C
mpeb08aAHUAMU MEXHUYEeCKO20 3a0aHUsl UlU Opy2ux NPUHAMbBIX 8 OP2aHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmsa aneopummu3ayuu NOCMABIeHHbIX 3a0a4 8 COOMBEeMCmMaUU ¢
mpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UU OPY2UX NPUHAMbBIX 68 OPeaAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOa

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

Cnocooen 3Ihpekmueno naanuposamv HeoOX00uMble pecypcvl U IMANb
6bINONIHEHUA padom 6 001acmu MaAmMemMamuiecKkoz0 MoOeIUPOGAHUA U
UHPOPMAUUOHHO-KOMMYHUKAUUOHHDBIX MEXHOI02Ul, COCMABIAMb HA 8bICOKOM
YPO6HE COOmBemMCmeEyloue mexHu4ecKue ORUCAHUA U UHCMPYKYUU

HJI-1.1IK-2 3naem u npumensem coepeMeHHble MEMOO0010ZUU PA3PAOOMKU

3namo

Ymemo

Braaoemuw

NPOCPAMMHO20 00ecneueHUs U MeXHOI02UU NPOPAMMUPOBAHUA
Bosmoosxcnocmu  cOBpeMEHHbIX U NEPCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
NPOSPAMMUPOBAHUS
Cmanoapmet 6 obracmu Kawecmea, npuMeHuMble K npeomMemHuou oonacmu
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Vnpasnenue rauecmeom: KoumponvbHble CRUCKU, GepuuUKayus, aruoayus
(npuemo-coamounvle UCNbIMAHU)

Memoovl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4

Texnonocuu npoepammuposanus

Hopmamusnvlie Ooxymenmsi, onpedensaowue mpeb08aHus K O0QOPMIEHUIO
NPOSPAMMHO20 KOOA

Coszoasamv Ha 3auHAMUAX NPOOIEMHOOPUEHMUPOBAHHYIO 00PA308AMENLHYIO
cpedy, obecneyusarowyro Qopmuposanue y 00y4arOwuxcs KomMnemeHyul,
npedoycmompennvix  mpeboganuamu  PIOC  u  (unu) obpazoeamenvHbix
CManoapmos, YCmMAaHOGIeHHbIX 00pA308amMeNbHOU opeanusayuet u (i)
006pa3068amenbHOL NPOSPAMMOL K KOMNEMEHYUAM GbINYCKHUKOS

IIposooums ananusz ucnoameHus mpebosanuil

Buipabamvieams éapuanmol peanuzayuu mpebosanuil

I1Iposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX pelleHUll

Inanuposams pabomoi

Paspabamvieame peciamenmmuvie OOKyMeHmMbl

Ipumensams cmanoapmmuvle anizopummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
ITucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Ipumensamo ayuuiue Mupogvle npaKxmuku 0QopmaIeHUs NPOSPAMMHO20 KOOA
Hcnonvzo06amv 603M0ONCHOCMU UMEIOWEUCS MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

ITnanuposamsv npoekmmvie pabomul

Ananuz  6osmodicnocmeti  pearusayuu  mpeOo8aHUll K NPOSPAMMHOMY
obecneyenuro
Oyenka épemenu u mpyooemMKOoCmu peanu3ayuu mpebosanull K npocpammHoMy
obecneyenuro



HJT-2.1TK-2

3namo

Ymemo

Bnaoemuw

Coenacosanue  mpeboganuti K  NPOSPAMMHOMY  ODecneuenuro ¢
3auHmMepeco8anHbIMU CIMOPOHAMU

Onpedenenue cmanoapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMOo
c1edo6amuv npu 8bINOIHEHUU 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 npoepammnoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHAIUMUYECKUx pabom

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 OOKYMEHMO6, MEXHUUECKUX
ORUCAHUIL U U UHCIMPYKUW UL
Bosmootcnocmu  cospemennvix U nepcnekmusHuvlX  Cpeocms  papabomku
NPOCPAMMHBIX NPOOYKMO8, MEeXHUUECKUX Cpeocma
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
PO AMMUPOBAHUSL
Cmanoapmet 6 obracmu Kawecmea, npumeHuMble K npeomemHnou ooiacmu
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Ilpasuna denosoti nepenucku
MemoOwbl u npuemvl aneopummuzayuu NOCMAGIeHHbIX 3a0ay
Texnonoz2uu npoepammuposanisl
Hopmamusnvie O0oxymenmul, onpedensiowue mpeO08anus K O@DOPMIEHUIO
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 NPaKmMuKy 0popMaIeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603MOACHOCU UMEIOWEUCS MEXHUYECKOU U/Ulu NPpOSPaAMMHOU
apxumexmypol

IInanuposams npoexmmusvie pabomol

Ananuz  8ozmodcHocmetl  pearusayuu  mpeOOsaHuli. K - NPOSPAMMHOMY
obecneyenuio

Oyenxa epemenu u mpyooemMKoCmu peaiu3ayuu mpebo8anull K npocpammHoOMy
obecneyenuro

Coenacosanue mpeboganutl K npOSPAMMHOMY obecneyenuro c
3AQUHMEPECOBAHHLIMU CMOPOHAMU



IIK-3

3namop

Ymemo

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

Paspabomxa pecnamenmos no ynpasieHuio 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

makoice yvacmeosamsvp 6 UxX npoeKmupoearnuu upa3pa60ml<e
HJT-1.1TK-3

3naem u npumensnem cospemenHbvle MEXHOI02UU 6bINOTHEHUS PAOOmM NO

cozoanuio (moougpukayuu) u conposoxicoenuro UC
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmootcnocmu  cospemennvix U nepcnekmusHuvlX  Cpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX cCpeocma
Memooonozuu paspabomku npocpammHo20 obecneyeHus U  MexHOA02UU
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
OcHobl co8peMenHbIX ONePayYUOHHBIX CUCTEM
CoepemeHnbiii omeuecmeenHulll U 3apyOediCHbullL Onvlm 8 NpPodhecCcUOHANbHOU
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 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzosams npocpammuvle npooykmsl 07 2paguuecko2o 0moopaxtceHusl
aneopummos

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

Ipumensamo ayuuiue Mupogvle npaKmuKku 0QopmaeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xiCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

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



Braaoemsw

HJT-2.TTK-3

3namop

Ymemo

Onpedenenue cmanoapmos 8 o0Oiacmu Kayecmed, KOMOPbIM Heo0X00UuMo
c1ed06amuv npu 6bINOIHEHUU PAbOm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2nameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammmuozo xooa

Ilpeocmasnenue u 0o6cysicoeHue niaHa aHAIUMU4eckux 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
desmenvbHOCMU
Memoovl u npuemsi aneopummuzayuu 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 npodykmoel 015 2paguueckozo 0moopaxpcenus
aneopummos
Komnonenmol  npocpammHO-mexHuueckux — apxumekmyp, — cyujecmeyioujue
NPUNOdHCEHUsL U UHMeEPDeliCbl 83aUMOOeLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie ooxymenmul, 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 00NACAX
Tucamo npoepammmbiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603m0CcHOCMU UMEIOWENCSl MEXHUYECKOU U/UNU NPOSPAMMHOU
apxumexmypbl

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



Braaoemsw

HJ1-3.11K-3

3namop

Ymemo

Braoemuw

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

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 apxumexmypol
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 aneopummuszayuu NOCMAGIEHHbIX 340aY
IIpozcpammmusie npodykmul 071 2paguuecko2o omodpadsceHus aneopummos
CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS]
Buvibpannuiil a3vik npoepamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE
Komnonenmsi  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 BLIOPAHHOM 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 obecneyeHus 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 npoepammnoco 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 yueoHoii 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 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
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 TPEANPHUATHIA U OpraHU3anuii,
aCTPOHOMHYECKHE HAOIIOJCHHS, 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 MECTOHAXO/ICHNH aDOHEHTOB ceTeil
COTOBOI! CBSI3U, YCTPONUCTB ayHO- U BUIEOPETUCTPALIH.
BazoBslit mpuHIHIT 00pabOoTKH OONBIINX JaHHBIX
TOPHU30HTAJBbHAS MacIITaOMPyEeMOCTh, 00eCTICUNBAFOIIIAS
00pabOTKy JaHHBIX, paclpeeIEHHbIX Ha COTHU U THICSYU
BBIYHCIIMTENBHBIX y3JI0B, 0€3 Aerpananuu
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 mpencraBieHust 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
MHPPACTPYKTYPHBIX IIPOTPAMMHBIX OHOIMOTEK U YTHIINT),
HDFS (pacnpenenénnas ¢aiinosas cucrema), YARN

JIP

(cucTeMa Juid INIAaHUPOBAHUS 3a1aHUN U yIpaBJICHUS




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4

kiactepom) 1 Hadoop MapReduce (mmatdopma
HPOrpaMMHPOBAHUSI U BBITOJHEHHS PaCpeeEHHBIX
MapReduce-Bbrancienuii). ObecreyeHrne ropH30HTAIBHON
MacirabupyemocTs kinacrepa B Hadoop.

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
4. | Xpanenne nanabix: NoSQL naHHbIX. THIIBI CUCTEM: «KITIOY - 3Ha4eHue» (key-value JIp
store), «cemeiicTBoO cTonbdIoBy» (column-family store),
JOKYMEHTO-OpHeHTHpoBaHHble (document store),
rpadossie. [Tpumepsr xpanwuil - Berkeley DB, Amazon
DynamoDB, Apache HBase, Neo4j.
Pacnipenenennoe xpaneHue (ailioB Ha KOMIBIOTEpax
knacrepa. Pemenne Google: Bigtable. Mopens naHHBIX.
Crpoutenbubie  Onoku. SSTable. Cmyx6a Chubby.

- Peamuzanus. [lnaHmieTs (pacmofioXeHHE, Ha3HAYCHUE,

5. | Bigtable or Google u RDD ofCysKuBanIe). JIp

Pemenue mis Spark: RDD (Resilient Distributed Datasets:
A Fault-Tolerant Abstraction for In-Memory Cluster

Computing).
Bonbiire noTokoBble AaHHbIE, 33241 U alTOPUTMBL IS
6 AJIFOpI/ITMI)I O6pa6OTKI/I Hux. [Tofcuer konn4ecTBa yHUKAIBHBIX 3JIEMEHTOB B JIP
' [MOTOKOB JaHHBIX MOTOKE (MyJIBTUMHOXeCTBE). Anroput™ dnaxoie-
MapruHa.
INownck noxoxux 06beKToB. CX0ACTBO MHOXKECTB TI0
XKaxkapy. PazOuenne 10KyMEHTOB Ha IMHTJIBL.
7 ITouck Moxoxux 00bEKTOB B Curaatypbsl MHOXKECTB C COXPAaHEHHEM CXOJCTBA. JIP
‘ OOJIBININX TAHHBIX MatpuyHoe npeacraBieHue MHOXKecTB. MunXemr —
CUTHATYypBl, BBIYUCIICHHE. XEIIUPOBAHUE JJOKYMEHTOB C
yuetoMm Omm3octd. LSH ais MunXenn — curHaryp.
8.
9.
10.
11.
12.
13.
14.

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoil pabomut, KII - evinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npeagycmotpensl.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanue pasaeiia (TeMbl) HaumenoBanue 1a6opaTopHbix padoT TeKyl1ero
KOHTPOJIsS
1 2 3 4
HUctounuku JIBIIINX JAHHBIX
1. cTo 6o A [IpenoOpaboTka TaHHBIX JIP
M 3a71a4M
Mertonapl abotku: Ma
2. CTOA 06p 6o P Map Reduce JIp
Reduce
Mertoab! peanu3zarun: Hadoo
3. CTOJBL pe san P Hadoop JIp
U ap




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsI

1 2 3 4

4. | Xpanenne nanabix: NoSQL I'pachoBble 6a3bl JAHHBIX JIP
Bigtable oT Google u RDD Xpanenue (aition JIP
AaroputMel 06paboTKH

6. p p Anropurm ®naxone-Mapruna JIP
IIOTOKOB JaHHBIX
ITouck moxoxux 00ObEKTOB B

7. Paccrosiue no XKaxkxkapy JIP

OO0JIBLINX TAHHBIX

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — peutenue 3adau.

2.3.4 IlpumepHasi TeMaTHKAa KyPCOBbIX padoT (IPO0EKTOB)
He npenycmotpensl.

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00eCTIEYEeHHsI ISl CAMOCTOSATEILHON PadoThI

00y4YaIIHUXCS 10 JUCHHUILIMHE (MOYJIIO)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCLIUILIUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1 |U3yuenHue Mertoanueckre yka3zaHUs [0 OpraHu3alMyd CaMOCTOSTENbHON
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPXKICHHBIC Kadenpoi
Marepuajia nH(OPMALIMOHHBIX TexXHOJorui, mpotokona Nel ot 30.08.2019
2  |Pewenue 3agau Mertoanueckie yka3zaHUs 10 OpraHu3alMyd CaMOCTOSTENIbHON
paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoit
MH(pOPMAMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuaibl JIA CaMOCTOSTEIbHON pa6OTBI 06yqa10m1/1xc>1 nu3

YHUCIIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) nmpenocTaBistorcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMAIINN:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

Jlnist a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:
— B I1e4aTHoi (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIA TIepedeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA

o0ydaronuxcs.

3. O6pa3zoBare/ibHbIE€ TEXHOJIOTUH
B cootBerctBumn ¢ tpeboanusmu GI'OC B mporpaMma JUCHHUILIMHBI MPETyCMaTPUBAET

HUCIIOJIB30BaHHUEC B y‘Ie6HOM mnmponecce CICAyrImnuX O6p330BaTeJ'H)HBIe TCXHOJIOTHH: YTCHUC




JCKIMA C WCIOJh30BAHUEM MYJBTUMEIUHHBIX TEXHOJOTHUH; METOJ| MajbIX TpyHI, pa3doop
MPAKTUYECKHX 337249 U KEHCOB.
[Tpu 0OyueHHH UCTIONB3YIOTCS CIEAYIOIINE 00pa30BaTEIbHbIC TEXHOIOTHH:

— TexHonoruss KOMMYHHUKAaTHBHOTO OOydYeHUs — HampaBjieHa Ha (OpMHpPOBAHHE
KOMMYHHUKATHBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpasi sIBISETCs 0a30BOH, HEOOXOIUMOM ISt
aJanTanuy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOW KOMMYHHUKAIUH.

— TexHonoruss pasHOypoBHEBOTO (AM(GHEPEHIMPOBAHHOTO) OOYYCHUS — MPEANOIaraeT
OCYIIIECTBIICHHE TI03HABATEIILHOW JEATEIILHOCTH CTYACHTOB C YYETOM HMX WHIMBHIYaJTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOILIPSSI UX PEATU30BLIBATH CBOM TBOPUYECKUI
noreHman. Co3JaHue W WCIOJIb30BAHUE TUATHOCTHYECKUX TECTOB SIBISICTCS HEOThEMIIEMOU
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAYJAbHOTO OOYyYeHHS — MpPEAyCMaTPUBACT JACICHUE COACPKAHUS
JUCIUIUIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOAYJIN ), UHTETPUPOBAaHHBIE B OOIIMIA KypC.
— HuadopmarmonHo-kommyHukanmonasie  texHosornn (MKT) -  pacmmpsror pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBIMIAS €r0 INPAKTUYECKYI HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATEIbHOM pabOThl y4YalllMXCsl M IOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BoiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsI HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTpaMM — MO3BOJIsIET 3((HEKTUBHO
JIOTIOJIHUTB IIpoLiecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHONOrMM — MPEAOCTaBIAIOT IIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpopManuu, pa3padoTKA HAyYHBIX IPOSKTOB, BEICHHUS HAyUYHBIX HCCIICIOBAHUN.

— TexHonoruss MHAWBUAyAIN3alUU OOyUYEHHsS] — IOMOTACT PEANM30BHIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBIN TIOAXOJl, YYHTBHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
yUaIuxcsl.

— IlpoekTHass TEXHOJOrMsI — OpPUEHTHPOBaHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJICHCTBHS yYaIlUXCS C IENbI0 PEIIeHHUs 3aJadd, KOTOpas OIpelenseTcs B paMKax
npodecCHOHAIBHON MOATOTOBKH, BBIAEISSA Ty UM HHYIO IIPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJICI0 B3aUMHOIO OOYy4YeHMH,
OCYIIECTBIISII KaK WHIVBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a pEIIeHHE
yueOHBIX 3a/1a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psla BO3MOXKHBIX
CIOCO0OB pelIeHus MPoOIIeM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB M PAaCKPhIBas JTHYHOCTHBIN
MNOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pasBUTHS KPUTHUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTHMYECKH OTHOCUTHCA K HH(GOpMalUU, YMEHUIO
0TOMpaTh HH(OPMALIHIO [T PELICHHs TOCTAaBICHHON 3ajauu.

KommiekcHOe MCTonbp30BaHUE B y4eOHOM TIPOIIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTHIA
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEJUIEKTYaJbHYI0 aKTHMBHOCTb, pPa3BMBAIOT II03HABaTENIbHbIE
MIPOLECCHI, CIIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJKEH 00JanaTh
Oyayluil CrienuaincT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:

— pabora B MaJIbIX TpymIax (KOMaH/e) - COBMECTHasI ACITEITbHOCTh CTY/ICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/IEpa, HAIIpaBJICHHAs HA pellleHre 00IIel 3a1auu MyTEM TBOPUYECKOTO CIIOKEHUS
pe3yJabTaTOB HWHIWBUAYAIFHOW pabOTHl UYICHOB KOMAHIBI C JICJIEHHEM TIOJTHOMOYHHA W
OTBETCTBEHHOCTH;

— MPOEKTHas TEXHOJIOTHUA - HHAMBHUIYaIbHAs UM KOJUIEKTUBHAS JESITEIBHOCTD 110 0TOOPY,
pacripe/IelIeHUI0 U CUCTEMaTH3alluyd MaTepraia Mo OINpeeIeHHOW TeMe, B Pe3ysIbTaTe KOTOPOU
COCTAaBIIIETCS IPOEKT;

— aHaNU3 KOHKPETHBIX CUTyallMi - aHalIu3 peajbHBbIX MPOOJEMHBIX CHUTyallMi, MMEBLIMX
MECTO B COOTBETCTBYIOIIEH 00NacTH Mpo(ecCHOHANBHON NeATENTFHOCTH, W MOWCK BapHaHTOB
JTYYIIUX PELIeHUH;



— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTebHast JesITeIbHOCTD, HallpaBIeHHAas Ha
pasBUTHE Y CTYJIEHTOB pa3yMHOT0, pe(I€KCUBHOTO MBILIECHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BOBMOYKHOCTH.

[Tonxon pa3dopa KOHKPETHBIX 3aJad W CUTyallMd LIMPOKO MCIIOJNb3yeTCd Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, UYTO TPU HCCICAOBAHHHU H
peIIeHNH KaXK]10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3bopa 1 OLIEHKH 1I€JI0N COBOKYITHOCTU KOHKPETHBIX CUTYaLIUH.

KOJIH4Y€¢CTBO
Hcnonb3yemble HHTEPAKTUBHbIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anarus HHTEPAKTHBHBIX
TEXHOJOI'HH
4acoB
[IpakTuueckue 3aHATUSA B pexumMax
JIP B3aUMOJICHCTBUS «MPENoiaBaTelb — CTYACHT» U 14
«CTYIEHT — CTYICHT)
Hroro 14

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa HHq)OpMaHHH, YMCHUA CAMOCTOATCIBHO PpaCllupiATbh H erIY6JI$ITI) 3HaHU,
TIOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxo pa3bopa KOHKPETHBIX CUTYAIUN IMTUPOKO UCIIOJIB3YETCS KaK MPETNoaBaTesIeM, TakK
U CTyJICHTaMH TIPU TIPOBEIICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHOU Pa0OTHI.

I[JI?[ Jing ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist JIUI ¢ HApYIICHUSIMH CITyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMU OITOPHO-JIBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00y4aromuxcs.

1. OIICHO‘IHLIC H METOAUYCCKHUEC MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYUIEr0o KOHTPOJIS  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlluN

OreHOuHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUIN 00yYaromyxcsi, OCBOMBIIMX MpOrpaMMmy Y4eOHOW JAMCHUUIUIMHBI «Ha3BaHHE
JUCLUTIIIUHBD.

OneHoYHBIE CpPeCTBAa BKIIOYAIOT KOHTPOJIBHBIE MAaTEPUAIIBI I ITPOBEACHHS TEKYLIEro
KOHTpOJIs B (opme HOKIaga-Mpe3eHTalul Mo MPOOJEMHBIM BOIPOCAM, pa3HOYPOBHEBBIX
3aJJaHul, ¥ MPOMEKYTOYHOI aTTecTauuu B (hopMe BOIPOCOB U 3aJIJaHUM K IK3aMEHY .

OneHouHble CpeACTBa JUIsl HMHBAJIWAOB M JMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH
3JI0pOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX CUXO(U3MUECKUX 0COOEHHOCTEH.



— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MPEOCTABIISCTCS JOTIOJHUTENHFHOE BPEMS /7S TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOIICYPhI OIICHUBAHUS PE3yJIbTaTOB 00yUEHUSI WHBAIUIOB M JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAyCMATPUBAETCS UCIIOIBb30BAHUE TEXHHUUYECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS
U WVHBAIWIOB TIPOIEypa OIICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) TPEAyCMAaTPUBAET IPEIOCTABICHHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSIM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLUu:

J1J1st T ¢ HApYIICHUSIMH 3PEHHSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA
00y4aromuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKyIIell U MPOMEKYTOUYHOM aTTeCTANMU

Kon HaumenoBanue
Ne | KonTponupyemsle pa3aens! (TEMbl) | KOHTPOJIHPYEMO OLICHOYHOI'O CPEJICTBA
n/n JUCIUTUTHHBI* KOMITETEHIINH . [MpomexyTouHas
(nu ee yacTh) Texyuwii kowTpo, aTTecTanus
1 Hctounuku 00X MK-1 JlaGopaTopHas Bonpoc Ha sk3amene 1,
JTAHHBIX W 3aJ1a49U pabora 1 otuer o JIP 1
2 MeTtoasr 06paboTku: Map K-1 JlabopaTopuas Bonpoc Ha 3k3amene 2-
Reduce pabora 2 4, otuet 1o JIP 2
3 Mertoabl peanuzanuu: K-1 JlabopaTopuas Bonpoc Ha 3k3amene 5-
Hadoop u JIip pabota 3 8, oruet mo JIP 3
. : Jlaboparopnas Bompoc Ha 3x3amene 9-
4 Xpanenue nannbix: NoSQL TK-2 pabota 4 12, otuer mo JIP 4
. : JlabopaTopuas Bormpoc Ha 3x3aMene
S Bigtable or Google n RDD [K-2 pabota 5 13-16, otuer mo JIP 5
6 AnTOpuUTMBI 00pabOTKH [IK-3 JlaGopaTopHast Bonpoc Ha 5K3aMeHe
IIOTOKOB JTAHHBIX pabora 6 17-19, otuer mo JIP 6
7 [Tonck MoX0XuX 0OBEKTOB B [K-3 JlaGoparopHast Bonpoc Ha 5K3aMeHe
OOJIBIINX TaHHBIX pabora 7 20-22, otuer o JIP 7

Ioka3aTesn, KpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLHH IJIAHUPYEMBIM
pe3ynbTaraM oO0ydeHHs M KPUTEPHSIM HX OILICHHMBAHUS (OIIEHKA: YIOBJIETBOPHTEIBHO):
IK-1 CnocobeH ¢(opmyaupoBaTh W peliaTh AKTyaJbHble W 3HAYHMble 3a/Ja4u
(pynramMeHTAILHONM U NPUKIAAHONH MATEMAaTUKHU




HJT-1.1TK-1

3namop

Ymemo

Bnaoemuw

HJT-2.1TK-1

3namop

Ymemo

Bnaoemuw

HJI-3.1TK-1

Co3z0aem mamemamuyeckue mMooeiu HaA OCHO8E AHAIU3A NPOOIEMHOU
odnacmu uccnedosanus 6 odaacmu GyHoamMeHmanbHol U RPUKIAOHOU
Mamemamuku
Bosmoorcnocmu cywecmeyioweii npoepammno-mexHuieckou apxumeKmypbol
Cospemennnvlii. omeuecmeennvlll U 3apyOedCHbulll Onvlm 8 NpPopecCUOHATLHOU
desimenvHOCMU
Memoowvi u npuemst popmanuzayuu 3a0ay
Azviku ghopmanuzayuu hyHKYUOHATbHBIX cneyupurayull

3a0ay 3aHaAmMus (YUKLa 3aHAmuLl), 8U0a 3aHAMuUsL,
IIposooums ananuz ucnonnenus mpebo8aHuil
Buipabamvieams éapuanmul peanruzayuu mpebosanuti
Hcnonvzosameb memoowvt u npuemsl popmanuzayuu 3a0ay
Inanuposams npoekmuvie pabomol

OueHKa Kadecmeda 4)0}7]1461]11/[361141414 NOCMABNIEHHBIX 3A0A4 8 COOMBEMCMBUU C
mp€60661Hu}lMu MexXHUYecKo20 3a0aHus ulu ()pyeux NPUHAMbBIX 6 OopzcaHuzayuu
HOpMAamueHrblx OOKyMeHm06

OL{EHKCZ Kadecmea ajicopummuzayuu nocnaejleHHblx 3a0a4 6 COOMEEemcmeul ¢
mp€60661HuﬂMM MEXHUYECKo20 3a0aHUS. Ul ()pyZMX NPUHAMbBIX 6 OpcarHuzayuu
HOpMamueHsvlx OOKyMeHI’I’ZO(?

Omeemvl Ha 6onpocsl U npedﬂo:)fceHuﬂ yHuacniHukos AHATUMUYECKOU cpynnbl
npoexkma

Oobocnoevieaem npeonazaemoie peuienusn u onpeodensaem
UHCIMPYMEHMAPUIL UX peanu3ayuu
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumexmypol
Coepemennniii omeuecmeeHHblll U 3apYOENHCHLIL ONbIM 8 NPOPecCUOHATbHOU
OdesimenvbHOCMU
Memoowi u npuemst popmanuzayuu 3a0ay
Memoowsl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
AHzviku popmanuszayuu hyHKyuoHanbHvlx cneyugpurayuil

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

IIposooumsv ananuz ucnoaneHus mpebosanul

IIposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay

IIpumensams cmanoapmHule an2opummbl 8 COOMEEMCmMEyWUx 001acmsx
Inanuposams npoexmmuvie pabomol

OU@HKCI Kadecmeda gbopMaﬂusauuu NOCMAGIEHHbIX 3A0A4 6 COOMBEEMCMEUU C
mpeéoeaﬁuﬂmu MEXHUYECK020 3A0AHUS WU ()pyeux NPpUHAMbBIX 6 opcaruzayuu
HOpMAamueHnblx ()OKyMeHWIOB

OueHKa Kadyecmea ajicopummuzayul nocmaejleHHblx 3a0a4 6 COOMEEmMCmeul ¢
mpe608anmu MEXHUYECKO020 3A0AHUSL UTU dpyeux NPUHAMbBIX 6 OpcarHUu3ayuuU
HOpMamueHsvlx aOKyMeHMOB

Omeemuvl Ha 680npocsvl u npedﬂoofceﬂuﬂ yuacmHUKos AHATUMUYECKOl cpynnbsl
npoexkma

Ouemca Kauecmea aiecopummulayuu  ROCmMaAe/1€HHbIX 3a0au @
coomeemcmeuu ¢ mpeﬁoeauu}mu MEXHUYUECKO20 3A0aHUA UIU Opyzux
HOpmamueHblX doxymenmoe



3namop

Ymemo

Bnaoemuw

IIK-2

Bosmoocnocmu cywecmeyrowetl npocpamMmHO-mexHu4ecKol apxXumekmypul
Coepemennblii omeuecmeenHuvlll U 3apyOediCHbIL Onblm 8 NPOdhecCUOHATbHOU
desmenvbHOCMU

Azviku ghopmanuzayuu hyHKYUOHATLHBIX cneyupurayull

IIposooums ananus ucnonneHus mpebosaHuil

IIposooums oyenky u 060cHo8aHUE PEKOMEHOYEeMbIX pelleHUl
Hcnonvzoeamvb memoosi u npuemvl popmanuzayuu 3a0ay

Ipumenams cmanoapmmuvie ancopummyl 8 COOMEEMCMEYIOUWUX 001ACMAX
Inanuposams npoexmmusvie pabomol

Oyenka kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpebo8aAHUAMU MEXHUYECKO20 3A0aAHUSl UIU OPY2UX NPUHAMbBIX 8 OpP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmsa aneopummusayuu NOCMABIeHHbIX 3a0a4 8 COOMBEeMCmMaUU ¢
mpebo8aHUAMU MEXHUYECKO20 3a0aHusl Ul Opy2uX NPUHAMBIX 8 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kavecmaa u 3¢ghekmuenocmu RPOSPAMMHO20 KOOA

Omeemvl Ha 80NPOCHI U NPEONIONCEHU YUACMHUKOS AHAIUMUYECKOU 2PYNNbl
npoexma

Cnocooen 3Ihgpekmueno nnanuposams HeoOXo00umbvle pecypcvl U IMAaAnvl
6bINONIHEHUA padom 6 o6naACHMU MAMEMAMUUECKO20 MOOEUPOBAHUA U
UHDOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UIL, COCMABIAMb HA 6bICOKOM
YPO8HE COOmBemMCcmeEyloue mexHu4ecKue ORUCAHUA U UHCMPYKYUU

HJI-1.1IK-2 3naem u npumensem cospeMeHHble MEmOO0102UU PA3PAdOMKU

3namo

Ymemo

NPOCPAMMHO20 00ecneueHUs U MeXHO02UN NPOZPAMMUPOBAHUSA
Bosmoosxcnocmu  cOBpeMEeHHbIX U NEPCReKMUBHbIX  CPeOCmE  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo2o obecnedeHuss U MexHOLOUU
NPOSPAMMUPOBAHUS
Cmanoapmel 6 ob1acmu Kayecmea, npuMeHuMble K npeoMemuou 0o1acmu
OcHoBbl cOBpeMeHHbIX ONEPAYUOHHBIX CUCTEM
Vnpasnenue rauecmeom: KowmponvHvie CRUCKU, Gepupurkayus, aruoayus
(npuemo-coamoumsvie UCNbIMAHUL)

Memoouvl u npuemsi aneopummuzayuu NOCMAaBIeHHbIX 3a0a4

Texnonocuu npoepammuposanus

Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K OQOPMIEHUIO
NPOSPAMMHO20 KOOA

Coz0aéamv Ha 3aHAMUAX NPOOIEMHOOPUEHMUPOBAHHYIO 00PA308AMENbHYIO
cpedy, obecneyusarowyro Gopmuposanue y 00y4arOwuxca KomnemeHyul,
npedycmompennvlx  mpedosanusimu @PIOC u (um) obpazosamenvhvix
CManoapmos, YCMAaHOBNEHHbIX 00pA308aMeENbHOU opeanusayuel u  (uiu)
006pa306amenvHOl NPOSPAMMOLL K KOMREMEHYUAM GbINYCKHUKOS

IIposooums ananus ucnonmeHuss mpebosanutl

Bvipabamvieams eapuanmol peanuzayuu mpebosanuti

IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll

IInanuposams pabomoi

Paspabamvieame peciamenmmuvie OOKyMeHMbl

Ipumensams cmanoapmmvle aneopummsl 8 COOMEEMCMEYIOUUX 0ONACMAX
ITucams npoepammHwlil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS



Braoemuw

HJT-2.1TK-2

3namop

Ymemo

Ipumenamo nyuuiue Mupogvle NPAKMuKy 0ghopmaeHUs NPOSPAMMHO20 KOOA
Hcnonv306ams 603MONCHOCU UMEIOWEUCA MEXHUYECKOU U/UNU NPOSPAMMHOU
apxumexmypbl

Inanuposams npoexmmusvie pabomol

Ananusz  8ozmodicHocmeli  peanusayuu  mpeOO8aHUl K - NpOSPAMMHOMY
obecneueHuro

Oyenka épemeru u mpyooemMKoCmuU peaiuzayuu mpedo8anull K npocpamMmHOMY
obecneueHuo

Coenacosanue  mpeboganuii K HPOSPAMMHOMY  0DecneyeHuio c
3aUHMEPECOBAHHBIMU CIOPOHAMU

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

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Ymeepoicoenue pecnamenmos no ynpasnenuio kaiecmsom

Ipunamue ynpasnenyeckux peuteHull no UsMeHeHuIo NPOSPAMMHO20 KOOd
Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u obcyxcoenue niaHa AHAIUMUYECKUX pabom

Pacnpeodenenue poneil u anarumuueckux pabom no yuacmHuKam aHaIumu4ecko
2pynnvl npoekma

Omeemvl HaA BONPOCHL U NPEONONCEHUST YHACMHUKOS AHATIUMUYECKOU ZPYNnbl
npoexma

3naem u npumensem Jyqyuwiue Mupoevie NPAKMUKU OPopMIeHus
NPOZPAMMHO20 KOO, HOPMAMUBHBLIX OOKYMEHMO8, MEXHUYECKUX
ONUCAHUI U U UHCIMPYKYUIL
Bosmooichocmu  cospemennvix U NEpCHeKmMusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memoodonoeuu pazpabomku npocpammHozo obdecneyeHus U MexHOI02UU
NPOCPaAMMUPOBAHUSL
Cmanoapmei 6 obracmu kauecmea, npumeHuUMble K npeoMemHol 001acmu
OcHobl cOBpeMEHHbIX ONEPAYUOHHBIX CUCTEM
Ilpasuna denosoii nepenucku
Memoowl u npuemvl aneopummusayuu NOCMAGIEHHbIX 3a0ay
Texnonozauu npoepamMmuposansi
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K OQOPMIEHUIO
NPOCPAMMHO20 KOOA

Coz0aéamv Ha 3aHAMUAX NPOOIEMHOOPUEHMUPOBAHHYIO 00PA308aMENLHYIO
cpedy, obecneyusarowyro Gopmuposanue y 00y4arOwuxca KomnemeHyul,
npedycmompennvlx  mpedosanusimu @PIOC u (um) obpazosamenvhvix
CManoapmos, YCmMAaHOBIEHHbIX 00pA308aMENbHOU opeanusayuet u (i)
06paz06amenbHOl NPOSPAMMOLL K KOMNEMEHYUAM BbINYCKHUKOS
Bvipabamvieams éapuanmol peanuzayuu mpebosanuti

IIposooums oyenky u 0bocrnosanue pekoOMeHOYeMblX peuleHuti

ITnanuposams pabomol

Ipumensams cmanoapmmuvle ani2opummsl 8 COOMEEMCMEYIOUUX 0ONACMAX
ITucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Ipumensamo nyuuiue Mupogvle npaKmuKu 0QpopmaeHUus NPOSPAMMHO20 KOOa



Braaoempw

TIK-3

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 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1edo6ams npu 8bINOJHEHUU pabom

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8anHbLMU
cmopoHamu

Ymeeporcoenue pecnamenmosg no ynpagnenuro Kaiecmeom

Ipunsmue ynpasnenyeckux peuteHull no U3MEeHeHUI0 NPOSPAMMHO20 KOOd
Peoaxmuposanue npoepammnoco kooa

Cnocooen r¢ppekmusno npumenamo ancopummuyecKkue U npPoOZPAMMHbLE
pewieHus 6 oonacmu UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02Ull, a
MaKice yuacmeoeams 6 UX NPOEKMupPoSanuu u pazpadomke

HJI-1.1TK-3

3naem u npumensem cospementvle MEXHOI02UN 8bINOJIHEHUS PAOOM O

cozoanuio (moougpukayuu) u conposoxicoenuro UC
Boszmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumekmypbol
Bosmooxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHo2o obecnedyeHuss U MexHOoLo2UU
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) —u
conpogoxcoenuro C
Hucmpymenmol u MemoOowl nposederust ayoumos Kavecmed
OcHo8bl COBPEMEHHbIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHublll U 3apyOedCHbI ONblM 6 NPOPdecCUOHaNbHOU
oesmenvHOCMU
Memooul u npuemvl areopummuzayuu NOCMAGIEHHbIX 3a0ay
IIpoepammusie npodykmul 0151 2paguuecko2o omoopadceHus aieopummos
Boibpanuwiii 361K npOSpaMmMuposanus, 0COOEHHOCMU NPOCPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul O0isi 2paguueckoeo 0moopajicenus
aneopummos
Komnonenmol  npocpammHno-mexnHuueckux — apxumekmyp, — cyuwjecmeayioujue
NPUNOIHCEHUSL U UHMeEPDeliCbl 83aUMOOCLCBUsL ¢ HUMU
Texnonocuu npocpammuposanus
Ocobennocmu 8b10PAHHOL CPeObl NPOCPAMMUPOBAHUS]
Hopmamusnvle ookymenmul, onpedensirowue mpedo8anus K 0QhopMIeHU
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii
Hcnonvzo6ams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay



Bnaoemuw

HJT-2.1TK-3

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 npocpammuposaHus

Tpumensamo nyuuine Mmuposvie RpaKmuxu 0QopmieHust NPOSPAMMHO20 KOOd
Hcnonvzoameb 803MOACHOCIU UMEIOUECUCS MEXHUYECKOU U/ Ul NPOCPAMMHOU
apxumexkmypol

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

Onpeoenenue cmanoapmos 6 001ACMU KA4ecmed, KOmMOpvbIM HeoOX00UMo
C1ed06amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmasa u 3¢hekmueHocmu NPOSPAMMHO20 KOO

Peoaxmuposanue npoepammmoco 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 omeyecmeeHnblll U 3apy0OedCHbIl OnblM 6 NPOPecCUOHaNbHOU
oesmenvHOCMU
Memoowbl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
IIpoepammusie npodykmul 0151 2paguuecko2o omoopadceHus aieopummos
Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHEHUs
Buvibpannulii a3vik npocpammuposanus, 0coOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM A3bIKE
Homayuu u npoepammmusie npooykmul 0ns epaghuueckoco omoopasxceHus
aneopummos
Komnonenmuvlr  npoecpammHo-mexnuyeckux  apxumexkmyp, — cyujecmeayioujue
APUNOdHCEHUSL U UHMeEPDelLiCbl 83aUMOOEICMBUs C HUMU
Texnonozuu npoepammuposansl
Ocobennocmu 8b10pAHHOL CPeObl NPOCPAMMUPOBAHUS
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K OQOpMIAeHUIO
APOCPAMMHO20 KOOA

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



Bnaoemuw

HJT-3.1TK-3

3namo

Ymemo

Hcnonvzosame npocpammuvie npooyKmoul 01 2pa@uyeckoco omooOpaxiceHus
aneopummos

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

THpumensamo nyuuine Muposvie RpaKmuxku 0Qopmienus npoSpamMMHO20 Kood
Hcnonvzo6amb 803MONCHOCIU UMEIOUIECUCS MEXHUYECKOU U/UTU 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 kauecmasa u 3¢hekmueHocmu NPOSPAMMHO20 KOO

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cysrcoenue niaHa AHAIUMULECKUx pabom

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

Dppexmusno npumensem cywjecmayroujue npozpammusle peuieHus u
unmepgheiicol 63aumMo0eUCmeus ¢ HUMU 6 0O1ACMU UHPOPMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02U
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
Buvibpannulii a3vik npocpammuposanus, 0coOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM A3bIKE
Komnonenmuvlr  npoecpammHo-mexnuyeckux  apxumexkmyp,  cyujecmeayioujue
APUNOJACEHUsL U UHMeEPPelLiCbl 83aUMOOEICMBUs C HUMU
Texnonoz2uu npoepammuposanisl
Ocobennocmu 8b10paAHHOL CPeObl NPOSPAMMUPOBAHUS
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K O0QOpMIAEHUIO
APOCPAMMHO20 KOOA

ocobenHocmell npenodagaemozo yiebHo2o Kypca, OUCYUNIUHBL (MOOYS),
Buipabamuieams sapuanmol pearuzayuu mpebosanull
Hcnonvzosamv memoowl u npuemvl aieopummu3ayuy NOCMagieHHbIX 3a0ay



Bnaoemuw

Hcnonvzoeame npocpammuvie npooykmul 01 epagpuueckoeo omoopaxiceHus
aneopummos

Ilpumensms cmanoapmuvie aieopummsl 8 COOMEEMCMBYIOUWUX 00NACTIAX
Tucams npoecpammHwlil KOO HA 8bLOPAHHOM S3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams 6bi0pannyto cpedy npocpammuposaHus

THpumensamo nyuuine Muposvie RpaKmuxku 0Qopmienus npoSpamMMHO20 Kood
Hcnonvzo6ameb 803MOANCHOCIU UMEIOUICUCS MEXHUYECKOU U/UlU NPOSPAMMHOU
apxumexkmypol

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

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmueHocmu npocpaAMMHO20 K0Oa

Peoaxmuposanue npoepammnoco kooa

Coorserctere 0A30BOMY _ YPOBHI0O  OCBOEHHS  KOMIIETEHLIMH JIAHAPY CMBIM
pe3ysbTaTaM 00y4eHHs U KPUTEPHUSIM MX OIICHUBAHUS (OIICHKA: XOPOIIIO):
IK-1 Cnocoben ¢opmyaupoBaTb M pemiaTh AKTyaJbHble W 3HAYHMble 33/1a4U
(pyHrameHTAILHON U NPUKIAAHONH MAaTEMaTUKHU

HJI-1.1TK-1

3namo

Ymemo

Braaoempw

HJT-2.1TK-1

3namop

Cozoaem mamemamuueckue mooenu HaA OCHOBe AHAIU3A NPODJIEMHOU
oonacmu uccnedosanusn @ odaacmu GyHoamMeHmanbHol u RPUKIAOHOU
Mamemamuku
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxXumeKmypol
CoepemeHnbiii omeuecmeenHulll U 3apyOediCHbulll Onblm 8 NPodhecCUOHANbHOU
oesmenvHOCMU
Memoowt u npuemvt hopmanuzayuu 3a0ay na ochoée Map Reduce
AHzviku popmanuszayuu hyHKyuoHanoHvix cneyugpurayuil

3a0a4 3aHamus (YUKIa 3aHAMuil), 8U0a 3aHAMuUsL,
Ilposooums ananus ucnonnenus mpebogaHuil
Bvipabamvieams éapuanmul peanruzayuu mpebosanutl
Hcnonvzoeamv memoost u npuemuvl popmanuzayuu 3a0ay
ITnanuposamsv npoekmmuvie pabomul

Oyenka kavecmea popmanusayuu NOCMABIEHHBIX 3A0AY 8 COOMBEMCMEUU C
MpeboBaAHUAMU MEeXHUYEeCKO20 3a0aHuUsi Ul Opy2ux NPUHAMbBIX 68 OP2aHU3aAyUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenxa xkauecmsa aneoOpummu3ayuu NOCMAGIEHHbIX 3a0a4 8 COOMBEMCMEUU C
mpebo8aAHUAMU MEXHUYECKO20 3a0aHusi UlU Opy2uxX NPUHAMbBIX 8 OP2AHU3AYUU
HOPMAMUBHbLIX OOKYMEHMO8

Omeemvl Ha 80NPOCHI U NPEONIOHCEHUs YUACMHUKOS AHATUMUYECKOU 2PYNNbl
npoexma

QOobocnoevieaem npeonazaemvle  peuieHUs u onpeoensem
UHCIMPYMEHMAPUIL UX Peanu3ayuu
Bosmoorcnocmu cywecmeyioweii npocpammHo-mexHu4eckou apxumexmypbol
Cospemennbviii omeuecmeenuvlll U 3apyOedCHbulll Onblm 8 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoouwl u npuemvt hopmanuzayuu 3a0au
Memooul u npuemvt anecopummuzayuu nocmasiernvix 3a0ay 6 cpede Hadoop



Azviku popmanuszayuu hyHkyuonanoHvix cneyugurayuil

Ymemn Ilposooumsv ananuz ucnoanenus mpebosarull
IIposooums oyeHky u 06ochosanue pekoOMeHOYeMbIX peuleHut
Hcnonvzosameb memoowvt u npuemsl popmanuzayuu 3a0ay
Ipumensams cmanoapmmuvle ani2opummsl 8 COOMEEMCMBYIOUUX 00NACMAX
Inanuposams npoexmusvie pabomol
Bnaoemp Oyenxa kavecmea popmanuszayuu NOCMABIEHHBIX 3A0a4 8 COOMBENCMEUU C
MpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UIU OPY2UX NPUHAMBIX 68 OPLAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8
Oyenxa kauecmsa aneopummusayuu NOCMasIeHHblX 34044 6 COOMEemcmeuy ¢
mpebo8aAHUAMU MEXHUYECKO20 3a0aHuUsi UlU Opy2ux NPUHAMbBIX 8 OP2aHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8
Omeemvl Ha 80NPOCHI U NPEONIONCeHUs YUACMHUKOS AHATUMUYECKOU 2PYNNbl
npoexma
HI-3.1IK-1 Ouyenka Kauecmea an2OpUMMU3AUUW HOCMABIEHHBIX 3044 6
CcOOmeemcmeuu ¢ mpedosanUAMU MEXHUYECK020 3a0aHusa uiu Opyzux
HOPMAMUBHBIX OOKYMEHM 08
3namo Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Cospemennbili omeyecmeeHHblll U 3apyOedCHbI ONblm 6 NPOPdecCUoHANbHOU
OoesimenvbHOCMU
Azviku ghopmanuzayuu hyHKYUOHATbHBIX cneyupurayull
Ymemo Ilposooumu oyenky u 060cHo8aHUE PEKOMEHOYEMbIX peuleHUll
Hcnonvzosams memoost u npuemvl popmanusayuu 3a0a4
Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMBYIOUWUX 0ONACAX
Inanuposams npoexmuvie pabomol
Bnaoempw Oyenxa kavecmea popmanruzayuu NOCMABIEHHBIX 3A0a4 8 COOMBEMCMEULU C
mpebo8aAHUAMUY MEXHUYECKO20 3a0aHusi Ul Opy2uX NPUHAMBIX 8 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8
Oyenka kauecmea aneopummusayuu NOCMAGIEHHbIX 3a0a4 8 COOMBEeMCmMaUlU ¢
Mpebo8aAHUAMU MEeXHUYEeCKO20 3a0aHUsi Uil Opy2ux NPpUHAmMuIX 6 OpeaHu3ayuu
HOPMAMUBHLIX OOKYMEHMO8
Oyenxa kauecmesa u 3¢hghekmusHOCmMU RPOSPAMMHO20 KOOA
Omeemvl Ha 60NPOCHI U NPEONIONCEHUs YUACMHUKOE AHATUMUYECKOU 2PYNNbl
npoexma
IIK-2 Cnocooen 3r¢ppekmueno naanuposams HeoOXo0umbvle pecypcvl U IMansvt
6bINOIHEHUA padom 6 00aacmu MamemMamuieckoz0 MoO0eauposanus u
UHPOPMAUYUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UTl, COCMABNAMb HA 6bICOKOM
YpOGHe coomeemcmeyoujue mexHuiecKue ONUCAHUA U UHCMPYKYUU
HJI-1.1IK-2 3naem u npumensem COGPEMEHHbIE MEMOO00J02UU pPA3PAOOMKU
NPOZPAMMHO20 0Oecneuenus U mexHo102ul RPOZPaAMMUPOBAHU
3uamo Bosmooxcnocmu  co8pemMenHbIX U NepcneKmueHblX  Cpeocms  paspadomxu

APOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeOCmE

Memooonoeuu pazpabomku  npoecpammHozo obecneuenus U  MexXHOL02UU
APOSPaAMMUPOBAHUSL

Cmanoapmel 6 obracmu Kavecmea, npumeHuMsle K npeomemHnou ooiacmu
OCHOBbL COBPEMEHHBIX ONEPAYUOHHBIX CUCTHEM



Ymemo

Bnaoemuw

HJT-2.TTK-2

3namop

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

Memoovl u npuemsvl aneopummuzayuu NOCMABLEHHbIX 3a0a4

Texnonoeuu npocpammuposanus

Hopmamusnvle Ooxymenmwi, 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 aHaIumu4eckou
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

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

Inanuposams npoexmmusvie pabomol

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

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coznacosarnue pe2nameHmos no ynpagienuio Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Ymeepoicoenue pecnamenmos no ynpasnenuio kaiecmsom

Ipunamue ynpasnenyeckux peuteHull no UsMeHeHuIo NPOCPAMMHO20 KOOA
Peoaxmuposanue npoepammuoco kooa

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

HJI-1.1IK-3

3naem u npumensem cogpementvle MexXHOIOUU GbINOJIHEHUSA PAOOM NO

cozoanuio (moougpukayuu) u conposoixicoenuro HC
Bosmoorcnocmu cywecmeyrowjell npocpammHO-mexHu4ecKoll apXumexmypul
Bosmoocnocmu  cOBpeMeHHbIX U NEPCNEeKMUBHbIX  CPeOCmE  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHoco obecneueHuss U MexHoLO2UU
NPOCPAMMUPOBAHUSA
Memooonoeuu u mexnonro2uu nPOEKMUPOBAHUsL U UCTOIb308AHUSL OA3 OAHHBIX
knacca NOSQL
Texnonoeuu  @vinonHenus  pabom no  co30anuro  (Moouguxayuu) —u
conpogodicoenuro UC
Hucmpymenmoi u memoOsi npogedenus ayoumos Kkavecmasda
OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Coepemennbiii omeuecmeenHbvlll U 3apyOediCHblL Onblm 8 NPodhecCUOHATbHOU
OdesimenvbHOCMU
Memooul u npuemsl aneopummuzayuu NOCMAasIEHHbIX 3a0ay
IIpoepammusie npodykmul 0151 2paguuecko2o omoodpadceHus aieopummos
Bvibpanuviil A3blK npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul 051 2paguueckoeo 0moopajicenus
aneopummos



Ymemo

Braaoempo

HJT-2.1TK-3

3namop

Komnonenmuvl ~ npocpammHO-mMexXHUYeCKUx  apxXumekmyp, — CyWecmeyoujue
APUNOdACEHUSL U UHMeEPPeliCbl 83aUMOOELICMBUs C HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo8aHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamuieams éapuanmul peanruzayuu mpebosanuti

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 KoIIeKMUBHYIO cpedy pazpabomku nPoSpamMmHo20 obecneyeHus 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 ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana aHaIUMu4ecKux paoom

Omeemvl Ha 80NPOCHI U NPEONIONCEHUs. YUACMHUKOE AHATUMUYECKOU 2pynnbvl
npoexma

3naem  KomMnowemmuvl  COBDEMEHHBIX  HPOZPAMMHO-MEXHUUECKUX
apxumexkmyp, JIppexkmueno npumensem memoovlt u nHpUEMb
anzopummusayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKoll apxXumekmypbol
Bosmoosxcnocmu  cOBpEMEHHbIX U NePCNeKMUBHbIX  CPeOCmE  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHo2o obecnedeHuss U MexHOoLoUU
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  evinonnenuss pabom nO  co30aHurd  (Moougpuxayuu) u
conpogodicoenuro UC
OcHo8bl cOBpeMEHNbIX ONEPAYUOHHBIX CUCTEM
Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpPoPecCUOHATLHOU
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 34044
IIpoepammmusie npodykmul 015 2paghuuecko2o 0moopaxicenus areopummos
CmarnoapmHule ancopummbl u 001ACMU UX NPUMEHEHUSL
Bvibpanuviil A3blK npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul 051 2paguueckoeo 0moopajicenus
aneopummos



Ymemo

Bnaoemuw

HJT-3.1TK-3

3namo

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

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo8aHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

ocobenHocmell npenodagaemozo yuebHo2o Kypca, OUCYUNIUHbBL (MOOYVIs);
Bvipabamvieams éapuanmol peanuzayuu mpebosanuii

Hcnonvzo6ams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzoeame npoepammuvie npooykmuvl 01 epagpuueckoco omoopaiceHus
aneopummos

Ipumensimsv cmanoapmmuvle aneoOpummsvl 8 COOMEEMCMBYIOUUX 0ONACMAX
Tucamo npoecpammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamuv 6b16pannyio cpedy npocpamMmupo8anus

Ipumensamo nyuuiue Mupogvle NpaKmuKu 0QpopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603MOINCHOCMU UMEIOWELICS. MEXHUYECKOU U/ UIU NPOSPAMMHOU
apxumeKmypbl

Ipumensimo KOINEKMUBHYIO CPedy pa3zpabomku NPoSPAMMHO20 0OecneyeHus u
cucmemy KOHMpPOIA epcull

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOpPbIM HeoOXo00UMO
C1e006amv Npu 8bINOJIHEHUU PAOOM

Paspabomxa pecnamenmos no ynpasienuio kayecmeom

Coznacosarnue pe2nameHmos no ynpagieHuio Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmasa u 3¢pghekmueHocmu NPOSPAMMHO20 KOO

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u obcysxcoeHue nIaHa AHAIUMUYecKux pabom

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHAIUMUYECKOU 2pYnnbvl
npoexma

Ipdhexkmuseno npumensaem cywecmeayroujue npozpammnsle peuieHua u
unmepgeiicol 63auMoOO0CUCMEUA ¢ HUMU 6 001acmU UHPOPMAUUOHHO-
KOMMYHUKAYUOHHBIX MEXHOI02UlL
Bosmoorcnocmu cywecmeyiowetl npocpammHO-mexHu4ecKoll apXumexmypul
Bosmoocnocmu  cOBpeMEHHbLIX U NEPCNEeKMUBHbIX — CPeOCmE  paspadomru
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHoco obecneueHuss U MexHoLO2UU
NPOCPAMMUPOBAHUSA
Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNONb308AHUA OA3 OAHHBIX
Texnonocuu  @vlnoaHeHUss  pabom no  co30aHuilo  (Moougukayuu) u
conposodicoenuio UC
OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Coepemennbiii omeuecmeenHbvlll U 3apyOediCHblL Onblm 8 NPodhecCUOHATbHOU
OdesmenvHOCMU
Memooul u npuemsl areopummuzayuy NOCMAasIEHHbIX 3a0ay
IIpoepammusie npodykmul 0151 2paguuecko2o omoodpadceHus aieopummos
CmanoapmHuule aneopummbl u 001ACMU UX NPUMEHEHUS]
Boibpanuwitl A36IK NPOSPAMMUPOBAHUsL, OCOOEHHOCMU NPOSPAMMUPOBAHUS. HA
9MOM A3bIKE



Ymemo

Bnaoemuw

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

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo8aHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

ocobenHocmell npenooasaemozo yuebHo2o Kypca, OUCYUNIUHbL (MOOYS);
Bvipabamvieams éapuanmol peanuzayuu mpebosanuii

Hcnonvzoeamv memoobi u npuemvl aieopummusayuy NOCMagieHHbIX 3a0ay
Hcnonvzoeame npoepammuvie npooykmuvl 01 epagpuueckoco omoopaiceHus
aneopummos

Ipumensims cmanoapmuvle aneopummsvl 8 COOMEEMCMBYIOUUX 0ONACMAX
Tucamo npoecpammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamuv 6b16pannyio cpedy npocpamMmupo8anus

Ipumensamo nyuuiue Mupogvle NpaKmuKu 0QpopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603MOINCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumeKmypbl

Ipumensimo KOINEKMUBHYIO CPedy pa3zpabomku NPoSPAMMHO20 0OecneyeHus u
cucmemy KOHMpPOIA epcull

Paspabomka pecnamenmos no ynpasnenuro kauecmeom

Cozcnacoeanue pe2namenmos no YnpasieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
CcmopoHamu

Oyenxa kauecmasa u 3¢hghekmusHocmu RPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammnozo xooa

CootBercTBe NMPOABHUHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMHM TUIAHHUPYEMBIM
pe3yabTaTaM 00YUYCHHUS U KPUTEPUSAM MX OllCHUBAHUs (OI[EHKA: OTJIMYHO):

IK-1

3namo

Ymemo

Bnaoemuw

Cnocoben ¢opmyaupoBaTh W pemiaTh aKTyaJlbHble W 3HAYHMble 33/1a4U
GyHaaMeHTAJBLHOM U MPUKJIATHOH MATEMATHKH
H/T-1.1IK-1

Co30aem mamemamuueckue mooenu Ha OCHOGE AHANU3A NPOOIEMHOU
obnacmu uccnedoeanus ¢ 00aacmu QYyHoamenmanbHol U NPUKIAOHON
Mamemamuku
Boszmoorcnocmu cywecmeyroweli npocpammHO-mexHu4ecKol apxumexmypbol
Cospemennbiti omeyecmeeHublll U 3apyOedCHbI ONblM 6 NPOPdecCUoHanIbHOU
oesamenbHOCmu
Memo0dwsl u npuemvl popmanuszayuu 3a0au
Azviku popmanuzayuu GyHKYUOHATbHBIX Cheyupurayull

IIpoeooumys ananuz ucnonnenus mpeoo8anuti
Bvipabamvieams eapuanmol peanuzayuu mpebosanuti
Hcnonvzosams memoost u npuemsl popmanusayuu 3a0a4
IInanuposams npoexmmusvie pabomol

OU@HKCI Kadecmeda gbopMaﬂusauuu NOCMAGIEHHBIX 3A0a4 6 COOMEEMCMEUU C
mpeéoeaﬁuﬂmu MEXHUYECK020 3A0AHUS WU ()pyeux NPpUHAMbBIX 6 opcaruzayuu
HOpMAamueHnblx ()OKyMeHWIO@
OueHKa Kadecmea ajicopummuzayul nocmaejleHHblx 3a0a4 6 COOMEEmMCmMeul ¢
mp€60861H1/l}lMu MEXHUYECKO020 3A0aAHUSL UTU dpyeux NPUHAMbBIX 6 Opcanuzayuu
HOpMamueHrsvlx OOKyMeHWIO@



HJT-2.1TK-1

3namop

Ymemo

Braaoempo

HJI-3.1TK-1

3namop

Ymemo

Braaoemuw

Omeemol Ha eonpocsl U npe()ﬂoofceHuﬂ YHacmHuKkoe ananumuyecKkou cpynnbl
npoekma

QOobocnoevieaem npeonazaemvle  peuieHUs u onpeoensem
UHCIMPYMEHMAPUIL UX peaiu3ayuu
Bosmoorcnocmu cywecmeyioweii npoepammno-mexHuieckou apxumeKmypbol
Cospemennnviii. omeuecmeenHvlll U 3apyOednCHbulll Onvlm 8 NpPopecCUOHATLHOU
oesmenvHoCmu
Memoowvi u npuemst popmanuzayuu 3a0ay
MemoOowl u npuemul aneopummuszayuu NOCMAGIEHHLIX 340ay
AHzviku ¢hopmanuzayuu hyHKYUOHAIbHBIX Cneyupurkayul

Ilposooumo ananuz ucnoanenus mpebosarull

IIposooums oyeHky u 06ochosanue pekoOMeHOYeMbIX peuleHutl
Hcnonvzosameb memoowvt u npuemsl popmanuzayuu 3a0ay

Ipumensms cmanoapmmvle anieopummol 8 COOMEEMCMEYIOUUX 0ONACMAX
Inanuposams npoexmmuvie pabomol

OL{EHKCI Kauecmea gbopMaﬂLBauuu NOCMAGNICHHBIX 3A0d4Y 8 COOMEEemMCmeEul C
mp€60661HuﬂMM MEXHUYECKo20 3a0aHUS. Ul ()pyZMX NPUHAMbBIX 6 OpcarHuzayuu
HOpMAanueHsvlx aOKyMeHI’HOB

OueHKa Kadecmea ajieopummuzayuu nocmaejleHHblx 3a0a4 8 COOMEEMCMBUU C
mp€6066lHu}lMM MexXHU4YecKo20 3a0aHus Wiu ()pyeux NPUHRAMbBLX 6 OpcarHuzayuu
HOpMAamueHrblx OOKyMeHWIOS

Omeemul Ha 680npocsl U npedﬂoofceHuﬂ yHacmHuKkoe AHATUMUYECKOU cpynnbl
npoexkma

Oyenka Kauecmea an2opummu3auuu HOCMAGIEHHbIX 3A0a4 6
coomeemcmeuu ¢ mpedoGanUAMU MEXHUYECK020 3a0aHus uiu Opyzux
HOPMAMUBHBIX OOKYMEHMO08
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Coepemennnblii omeuecmeenHbvlll U 3apyOediCHbIL Onblm 8 NPOpecCUOHATbHOU
oesmenbHOCmU
Azviku popmanuzayuu hyHKYUOHANLHBLIX cneyudurayuil

IIpoooumys ananuz ucnonnenus mpeoo8anutl

IIposooums oyenky u 060cHOBaHUE PEKOMEHOYEMbIX PeLUleHUl
Hcnonvzoeams memoosl u npuemvl popmanusayuu 3a0a4

Ipumenams cmanoapmuvie an2opummsvl 8 COOMEEMCMEYOUWUX 001ACMAX
IInanuposamv npoexmuvie pabomol

Oyenxa kauecmea ¢hopmanusayuu NOCMABIEHHBIX 3A0aY 8 COOMBEMCMEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUS UU OPY2UX NPUHAMbBIX 68 OP2AHUAYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xauecmea aneopummu3ayuu NOCMAasLeHHbIX 3a0ad 8 COOMEEMCMEUU C
Mmpebo8aAHUAMU MEXHUYECKO20 3A0aHUsl UIU OPY2UX NPUHAMbBIX 8 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka kauecmesa u d¢hghekmugHocmu NPOSPaAMMHO20 KOOA

Omeemvl Ha GONPOCHL U NPEONOHCEHUA VUACMHUKOS AHAIUMUYECKOU 2PYnnbvl
npoexma



IIK-2

Cnocoben r¢phexmueno nnanupoeamv HeoOX00UMble pecypcvl U Imansl
6bINOJIHEHUA padom 6 001acmu MamemMamuiecko20 MoOenupoOanHus u
UHDOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UTl, COCMABIAMb HA 8bICOKOM
YPOGHe coomeemcmeyloujie mexHuiecKkue ONUCAHUA U UHCIMPYKUUU

HJI-1.1IK-2 3naem u npumeHnsem COBPEMEHHbIE MemOo000ZUU PA3PAdOmMKU

3namop

Ymemo

Braaoemuw

RPOZPAMMHO20 0Decneyenus U mexHo102UU RPOZPAMMUPOCAHUA
Bosmooicnocmu  cOBpeMeHHbIX U NePCReKMUBHLIX — CPeOCms  paspadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEeOCME
Memooonoeuu paspabomxu npoecpammHoco obecneveHuss U MexHOLOcUU
nPOCPAMMUPOBAHUSA
Cmanoapmel 6 obracmu Kavecmea, npuMeHumble K npeomMemuou ooiacmu
OcHo8bl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Vnpasnenue rawecmeom: KoHmMpONbHbIe CHUCKU, GepUPUKAYUSA, BATUOAYUS
(npuemo-coamoutvle UCNbIMAHU)

Memoovl u npuemvl areopummuzayuu NOCMABLEHHbIX 3a0a4

Texnonoeuu npoepammuposanus

Hopmamusnvie Ooxymenmsl, onpeoensiowue mpeb0OBanuUs K O@DOPMIEHUIO
NPOCPAMMHO20 KOOA

Ilposooums ananuz ucnonrnenus mpebosanuti

Buipabamvieams éapuanmol peanuzayuu mpebosanuii

Ilposooums oyenky u 060cHo8aHUE PEKOMEHOYEMBIX peuleHUll
Inanuposams pabomoi

Paspabamvisams peciamenmmuvie 00KyMeHmMbl

Ipumensims cmanoapmmuvle aieopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
Tucamo npoepammmwiil KOO Ha bLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Tpumensimo ayuuiue Mupogvle npaKmuKku 0QpopmIeHUs NPOSPAMMHO20 KOOa
Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUC MEXHUYECKOU U/UIU NPOcPaAMMHOU
apxumexmypol

ITnanuposamsv npoekmmuvie pabomul

Ananuz  gosmodcHocmell  pearusayuu  mpeOO8aHU K NPOSPAMMHOMY
obecneuenuro

Oyenka epemeru U mMpyooemMKOCmU peaiu3ayuu mpedosanull K npocpamMmHOMY
obecneuenuro

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0DecneyeHuio c
3aUHMEPECOBAHHBIMU COPOHAMU

Onpedenenue cmanoapmog 8 obaacmu Kauyecmea, KOMOPbIM HeoOXo00UMO
C1e006amv Npu 6bINOJIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio kauecmeom

Coenacosanue peanameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8asHblMU
cmopoHamu

Ymeeporcoenue pecnamenmog no ynpasnenuro kauecmeom

IIpunsimue ynpagneHueckux peuweHull no U3MeHeHU0 NPOSPaAMMHO20 KOOd
Peoaxmuposanue npoepammnoco kooa

IIpeocmasnenue u ob6cysicoeHue niana AHaIUMU4ecKux paoom

Pacnpeodenenue poneii u anarumuueckux pabom no y4acmHukam aHaiumu4eckou
2pynnvl npoekma

Omeemvl Ha GONPOCHL U NPEONOHCEHUA VUACMHUKOS AHAIUMUYECKOU 2PYnnbvl
npoexma



HJT-2.TTK-2

3naem u npumensem Jiyduiue MUpoevle NPAKMUKU OQopmieHus
nPOZPAMMHO20 K0O0A, HOPMAMUBHHIX OOKYMEHMO06, MEXHUYECKUX
ONUCAHUIL U U UHCIMPYKYUTL

3uamo Bosmodxcnocmu  cOBpeMEeHHbIX U NEPCHeKMUBHbIX  CPeOCmE  paspadomru
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX cpeocme
Memooonoeuu  paspabomxku npoecpamMmHo20 obecnedeHus U MexHOoLoUU
NPOCPaAMMUPOBAHUSL
Cmanoapmei 6 obracmu Kavecmea, npumeHuUMble K npeOMemHoll 00aacmu
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Ilpasuna denosoti nepenucku
MemoOwbl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
Texnonoauu npocpammuposanus
Hopmamusnvle Ooxymenmsi, onpedensowue mpebo8arHus K O0QOpMIAeHUIO
NPOCPAMMHO20 KOOA

Ymems Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
IIposooums oyenky u 060cHOBaHUE PEKOMEHOYEMbIX PeLUleHUl
Inanuposams pabomsi
Ipumenams cmanoapmuvlie an2opummyvl 8 COOMEEMCMBYIOUUX 001acmax
Tlucams npocpammHblil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Ipumenamo nyuuive Muposvie NpaKmuku 0QopmieHUs npoSpamMmHoO20 Kood
Hcnonvzo6amv 603MONCHOCMU UMEIOWEUCA MEXHUYECKOU U/ Ul NPpocpamMMHOU
apxumexmypbl
Inanuposams npoexkmuvie pabomol

Bnaoemp Ananuz  8o3modcHOCmel  peanusayuu  mpeOO8aHUU K NPOSPAMMHOMY
obecneuenuro
Oyenka eépemenu u mpyooemMKOCmu peanusayuu mpeboeaHull K npocpammHoMy
obecneuenuo
Cocnacosanue  mpeboganuii K  NPOSPAMMHOMY  obecneyeHuro c
3aUHMeEpPeco8AHHbIMU CIMOPOHAMU
Onpedenenue cmanoapmos 8 o00Oiacmu Kaiecmed, KOMOpPbIM HeobX00UMO
C1e008amsv Npu GbINOIHEHUU pabOm
Paspabomka pecnamenmos no ynpasnenuro kauecmeom
Coenacosarue pe2nameHmos no ynpagienuio Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmoponamu
Ymeepoicoenue pecnamenmos no ynpasnenuio kaiecmsom
Ipunamue ynpasnenueckux peuleHuii no UsMeHeHUI0 NPOSPaAMMHO20 KOOA
Peoaxmuposanue npoepammnozo xooa

IIK-3 Cnocoben r¢ppekmueno npumenamo anecopummuyecKkue U npoOZPaAMMHbLE

peuwienusn 6 oodaacmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ull, a
makoice yuacmeosams é ux nPpoOeKMupPoanHuu u papadomke
HJI-1.1IK-3 3Haem u npumeHnsaem coepemenHbvle mexXHo102Ul bINOJHEHUs padom no
cozoanuio (moougpukayuu) u conposoixicoenuro UC
3uamo Bosmoorcnocmu cywecmeyioujeti npocpammHo-mexHu4eckou apxXumeKmypol

Bosmooxcnocmu  cogpemenHbiX U NepCneKmusHuIX — Cpeocmé  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme

Memooonozuu  paspabomxu npocpamMmHo20 obecnedeHus U MexHOLo2UU
PO AMMUPOBAHUSL

Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX



Ymemo

Braaoemso

HJT-2.1TK-3

3namop

Texnonocuu  6vlnonneHuss  pabom no  cozoanuio  (mMoouguxayuu) u
conpogoxcoenuro UC

Hncmpymenmol u memoosl nposederus ayoumos Kaiecmaea

OcHoBbl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Cospemennnvlii. omeuecmeennvlll U 3apyOedCHbulll Onvlm 8 NpPopecCUOHATLHOU
oesmenvHoCmu

Memo0wbl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay

IIpoepammmusie npodyKmul 0151 2paguiecko2o omooOPaICeHus aneopummos
Buvlbpannulil a3vik npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOSAHUS HA
IMOM A3bIKE

Homayuu u npoepammmusie npodykmul 011 epagpuueckoeo omoobpajiceHus
aneopummos

Komnonenmuvl  npoecpammHo-mexHuyeckux  apxumexmyp,  cyujecmeayioujue
NPUNLOdICEeHUsL U UHMepPhelicbl 83aUMOOelCmBUsl C HUMU

Texnonoz2uu npoepammuposansi

Ocobennocmu 8b16PAHHOT Cpedbl NPOSPAMMUPOBAHUS

Hopmamusnvle ookymenmul, onpedensrowue mped08anus K 0hopMiIeHU
NPOCPAMMHO20 KOOA

Buipabamueieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoosl u npuemsl ai2opummu3ayuu NOCMasieHHblX 3a0ay
Hcnonvzoeamv npocpammmsie npooykmul Ol 2paguueckozo omoopaycenus
aneopummos

Ipumenams cmanoapmuvlie ancopummyvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM SA3bIKE NPOSCPAMMUPOBAHUS
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumenamo nyuuive Muposvie NpaKmuku 0QopmieHUs npoSpamMmHO20 Kood
Hcnonvzosams 603MOdCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumeKkmypol

Ipumenamo KonrnekmugHyro cpedy paspabomru npocpammHo20 obecneyeHus u
cucmemy KOHmMpOIs 6epcull

Onpedenenue cmanoapmos 6 o00O1IACMU Kaiecmed, KOmoOpbiM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa peenamenmos no ynpasienuio Kauecmeom

Coenacosanue peaiameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpammHo20 Kooa

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana aHaIUMu4ecKux paoom

Omeemvl Ha GONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

3naem  KOMHOHEHmMbBl  COBPEMEHHBLIX  NPOZPAMMHO-MEXHUYECKUX
apxumekmyp, 3IPgekmueno npumensem Memoovl U  NPUEMbl
aneopummuzayuu
Bosmoorcnocmu cywecmeyioweii npocpamMmHo-mexHu4eckou apxumexmypbol
Bosmoocnocmu  cospemennvix U nepcneKmusHulX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonocuu paspabomku npocpammuoco obecneueHuss U MEXHOIO2UU
npoOSPaAMMUPOBAHUSL
Memooonozuu u mexnonocuu NPoeKMUpPo8anus U UCNOIb308aAHUSA OA3 OAHHBIX



Ymemo

Braaoemso

HJT-3.1TK-3

3namop

Texnonocuu  @vlnoaHeHUss  pabom no  co30anuilo  (Moougukayuu) u
conpogoxcoenuro C

OcCHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTIEM

Coepemennnlii omeuecmeenHulll U 3apyOediCHbIL Onblm 8 NPOdecCUOHATbHOU
desmenvbHOCMU

Memoovl u npuemsi aneopummuzayuu NOCMAaGIEHHbIX 3a0a4

Tlpoepammmusle npooykmoi 015 epaguuecko2o omoodpaiceHus aleopummos
CmanoapmHuule ancopummsl U 001ACMU UX NPUMEHEHUSL

Boibpanuwiti A3k npoepamMmMuposanus, 0CoOOeHHOCMU NPOSPAMMUPOBAHUST HA
IMOM A3bIKE

Homayuu u npoepammmusie npodykmul 011 epagpuueckoeo omoobpajiceHus
aneopummos

Komnonenmuvl ~ npocpammHO-mMexXHUYeCKUx  apxumekmyp, — CyWecmeyoujue
NPUNLOdICEeHUsL U UHMepPghelicbl 83aUMOOeticmaUst ¢ HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8b16PAHHOT Cpedbl NPOSPAMMUPOBAHUS

Hopmamusnvle ookymenmul, onpedensrowue mped08anus K 0hopMiIeHU
NPOCPAMMHO20 KOOA

Buipabamueieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoosl u npuemsl aneopummusayuu ROCMAagieHHbIX 3a0ay
Hcnonvzoeamv npocpammmsie npooykmul Ol 2paguueckozo omoopaycenus
aneopummos

Ipumenams cmanoapmuvlie ancopummyvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams eblOpanmnyio cpedy npocpammuposanisl

Ipumenamo nyuuive Muposvie NpaKmuku 0QopmieHUs npoSpamMmHO20 Kood
Hcnonvzosams 603MOdCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumeKkmypol

Ipumenamo KonrnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus: u
cucmemy KOHmMpOIs 6epcull

Onpedenenue cmanoapmos 6 o00O1IACMU Kaiecmed, KOmoOpbiM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa peenamenmos no ynpasienuio Kauecmeom

Coenacosanue peaiameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmsa u 3¢hghexmuenocmu npocpammHoO20 Kooa

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana aHaIUMu4ecKux paoom

Omeemvl Ha GONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

Ipdhexkmusno npumensem cywecmeyroujue npozpamMmHsle pewieHus u
unmepdgheiicol 3aumooelicmeusn ¢ HUMU 6 0O1acmu UHPOPMAUYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOI02UlL
Bosmoorcnocmu cywecmeyioweli npocpammHO-mexHu4ecKoll apxXumexkmypul
Bosmoosxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadomKu
NPOCPAMMHBIX NRPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu paspabomxu npocpammHo20 obecneuyeHuss U MexHOLOUU
NPOCPAMMUPOBAHUSA
Memooonozuu u mexnonozuu npoOeKMUPOBaAHUs U UCNONb308AHUS OA3 OAHHBIX



Ymemo

Braaoemuw

Texnonocuu  @vlnoaHeHUss  pabom no  co30anuilo  (Moougukayuu) u
conpogoxcoenuro UC

OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Coepemennnlii omeuecmeenHulll U 3apyOediCHbIL Onblm 8 NPOdecCUOHATbHOU
desmenvbHOCMU

Memoovl u npuemsi aneopummuzayuu NOCMAaGIEHHbIX 3a0a4

Tlpoepammmusle npooykmoi 015 epaguuecko2o omoodpaiceHus aleopummos
CmanoapmHule ancopummsl U 001ACMU UX NPUMEHEHUS]

Boibpanuwiti A3k npoepamMmMuposanus, 0CoOOeHHOCMU NPOSPAMMUPOBAHUST HA
IMOM A3bIKE

Komnonenmuvl ~ npocpammHO-mexXHUYecKux  apxumekmyp, — CyWecmeyoujue
NPUNLOdICEeHUsL U UHmMepgheticbl 83aUMOOelCmaUst ¢ HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmoi, onpedensowue mpebo6anHus K O0GOpMIAeHUIO
NPOCPAMMHO20 KOOA

0cobeHHoCcmell npenodasaemo2o yiebno2o Kypca, OUCYUnIuHbl (Mo0yis);
Buipabamvieams éapuanmol peanuzayuu mpebosanuii

Hcnonvzoeamv memoobi u npuemvl aieopummusayuy NOCMaeieHHbIX 3a0ay
Hcnonvzoeamv npocpammiusie npooykmul Oisl 2paguueckozo 0omoopaticenus
aneopummos

Ipumensimsv cmanoapmmuvle anieopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
Tucamo npoepammmwlil KOO Ha bLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamuv 6b16pantyio cpedy npocpammupo8anus

Ipumensamo nyuuiue Mupogvle NpaKmuKu 0QpopmaeHUus NPOSPAMMHO20 KOOd
Hcnonvzosams 603MOINCHOCMU UMEIOWELCS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexmypol

Ipumensimo KOANEKMUBHYIO Cpedy pazpabomku npoepammHo20 obecneyenus u
cucmemy KOHMpPOIs epcull

Paszpabomxa pecnamenmos no ynpasienuio Kauecmeom

Coenacosanue pecnamenmos no ynpaeieHuio Kauecmeom ¢ 3auHmepeco8aHHbiMu
cmopoHamu

Oyenka kauecmea u 3¢pghekmusHocmu NPoSPAMMHO20 KoOa

Peoaxmuposanue npozpammno2o kooa

TunoBbie KOHTPOJIbHBIC 3aJaHUSI WM HHBIE MATEPHAJIbI, HCOOXOAUMBbIE /15l OLCHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpPOBaAHHUSI KOMIIETCHIHI B polecce OCBOEHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

TunoBble TeECTOBbIE 3aJaHuA
1. TunuaHBIMU 3aaa4yaMH, UCITOJIb3YyIOIIUMHU OoubIIEe 00BEMBI JaHHBIX, U TUTIMYHBIMHU
HCTOYHHUKAMH OOJBIITNX JaHHBIX ABJIAKOTCA:

o

0O O 0O O O O

3aJ]auy MPOCKTUPOBAHUS CaMOJIETOB, KOpaOJiel, aTOMHBIX AIIEKTPOCTAHIINI
COLIOIPOCHI U UX 00paboTKa

CEHCOpPHBIE CETU

MarasvHbl, IPUHAJIC)KAIIUEC TOPTOBBIM CETAM

YHHMKaJIbHOE Hay4HOE 000py10BaHHe

uHpOpMaLKs U3 COLMAIBHBIX CeTer

3371241 IKOHOMHYECKOT0 aHa/In3a paboThI 3aBOIa



2. Knacrep kak anmapaTHOE CPEICTBO MYJIBTHIIPOLIECCOPHOI 00pabOTKHM XapaKTepU3yeTcs:

O O O O O

OOJIBIIIMM LEHTPAIbHBIM 3aIIOMUHAIOIIUM YCTPOHCTBOM

HCIIOJIb30BaHueM cynepOBM

BBICOKOCKOPOCTHOM HMIMHOM 0OMEHa JaHHBIMU

HaJIU4YreM O0JIbIIOro KoindecTBa DBM HEBBICOKOH MTPOU3BOAUTEIIBHOCTH
WCIIOJIb30BAHUEM CTaHIAPTHBIX KAHAJIOB CBA3U

3. O6paboTka O0JBIIMX TaHHBIX (B KOHTEKCTE Kypca) XapaKTepU3yeTcs:

©)
©)
©)

©)

AHFOpI/ITMaMI/I MMOJIMHOMHUAJILHOM CJIOKHOCTH

AHFOpI/ITMaMI/I BKCHOHeHHI/IaJIBHOﬁ CJIIOKHOCTH

HapaJIJIGJIBHBIMI/I BBIYUCJICHUAMHA Ha MHOT'OAACPHBIX KOMIIBIOTCPAX € O6H.[Cﬁ
HaMATBIO

PaCHpe,I[eJ'ICHHI)IMI/I BBIYHCJICHUSIMHA

4. VYKaxuTe KaKue MOJYJIM BXOJAT B cocTaB Hadoop:

o

O O O O O

GENERAL
COMMON

HDFS

REDUCE

YARN

Hadoop MapReduce

5. Vkaxwure kakue CYB/] TpaIuiinoHHO cUMTalOTCsS OTHOCSIIMMECS K Kiraccy NOSQL:

o

O O O 0O O O O

MySQL

Berkeley DB
Microsoft Access
Amazon DynamoDB
dBase

Apache HBase
Neo4j

Oracle Database

6. B xoMmbrOTEepHBIX Haykax TemaTrka Big Data:

o

O O O O O

ABIACTCA JOBOJIBHO 3aMKHyTOﬁ 00JIaCThIO CO CBOMM MaTEMaTHYECKHM arrapaTom

HEC BHOCUT HUYCTO HOBOI'O B TCOPECTUYCCKUC pa3aCIIbl, ABJIAACH YUCTO HpI/IKJ'IaI[HOI\/’I
AKTUBHO HUCTIOJIB3YCT BHIYHUCIHUTCIIBHBIC MCTOABI ypaBHeHI/Iﬁ B YaCTHBIX IIPOU3BOJHBIX
HCIIOJIB3YCT TCOPHUIO U MPAKTUKY IMAPAJUICIIBHBIX U PACTIPCACIICHHBIX BBIUMCIICHU N
MMPUBCACT K CO3/JaHUIO HOBOT'O KJIaCcCa aJiIrOPUTMOB

6y,Z[CT MOJIb30BATHCHA YiKC U3BCCTHBIMU aJITOPUTMAMU

Tunosble KOHTPOJIbHBIC 3a/IJaHUA

1. Owmynsanus knactepa. PeannszoBath Gpusnueckuil kiactep U3 JOCTYITHOTO KOJIMYECTBA
KOMITHIOTEpOB. [Ipr OTCYTCTBHUU BO3MOXHOCTH (PU3NUECKON peaTH3allii YMYJIUPOBAThH
KJIACTEP HA OJJHOM KOMIIBIOTEPE.

2. Tlocrpoenue cxembr Map Reduce mist mpukiaanoii 3amaun. Ha moctpoeHHOM miw
SMYJIMPOBAHHOM KJIaCTEPE PELIMTh 33aauy M0JICYeTa YaCTOThl OYKB pycckoro andasuTa Ha



17.
18.
19.
20.

21.

22.

OCHOBE TEKCTa XyaoxkecTBeHHOoro npousseneHus A.C.IlymkuHa, uMeronierocs B
HNutepuere B OTKpBITOM JoctyIe. Mcrnonb30BaTh Uit 3TOM LENH OJJUH U3 YHUBEPCATbHBIX
SI3bIKOB ITPOrPaMMHUPOBAHUSI.

Peanuzanus B Hadoop Berurcnennii asist npukiagHon 3agaun. C UCIOIb30BaHUEM
nporpammHoro odecneuenuss Hadoop Ha ocHoBe cxembl Map Reduce pemuts 3a1a4y
oTbIcKaHusl MHOKecTBa 13 1000 Hanbosee 4acTo UCIOIb3yEeMbIX CJIOB PYCCKOTO fA3bIKA B
npousBeneHusax M.A . bynrakosa.

Pazpabotka onucanus npeameTHoi oonactu mist onHo u3 CYB/] kareropun NoSQL
Bri6pats Hanbonee noaxoasmyo CYB]] kareropun NoSQL u pazpabortath 11 Hee
npecTaBiceHue runeprpados.

3a4eTHO-IK3aMeHAIMOHHbIE MaTePHaJIbl 1JIsl IPOMEKYTOUHOH aTTecTALMU
Bonpocs! 1J1s1 NOATOTOBKH K 3K3aMeHY
Xapaxkrepuctuka HTepHeTa Bellei Kak ICTOYHHUKA TaHHBIX OOJIBIINX 00HEMOB.
XapakTepucTuka BHyTpEeHHEN nH(OpMaLuy NpeANpUsATHI 1 OpraHu3aluuii Kak MICTOYHHUKA
JaHHBIX OOJIBIINX 0OBEMOB.
XapakTepucTuka HayqHbIX TPHOOPOB (panuoreneckon Xao0:1, aJpOHHBIN KoJUTaiaep) KaK
MCTOYHUKA JAHHBIX OOJBIIMX O0OBHEMOB.
APXUTEKTYPBI KOMITBIOTEPHBIX KJIACTEPOB.
MacmrabupoBaHue KOMITBIOTEPHBIX KJIACTEPOB.
banancupoBka Harpy3ku KjacTtepa.
Merox Map Reduce. ITpumepsr dhaszsr Map.
Metoa Map Reduce. ITpumeps! da3sr Reduce.
MeTop1 pacniapaiienuBatusi paboTHI.
. Xapakrepuctuka moayiiss Hadoop Common.
. Xapaktepuctuka moxynsa Hadoop HDFS.
. Xapakrepuctuka moayis Hadoop YARN.
. Metoas! npezncrasnenus uadopmaruu B B/ Apache HBase.
. Metozs! npencrasienus nadopmanuu B bJI Amazon DynamoDB.
. Metoas! npencrasienus uadopmaruu B B/ Neo4j.
. Pacnipenienennoe xpanenue ¢aiijioB Ha KommbioTepax Kiactepa. Pemenune Google:
Bigtable. Monenb 1aHHBIX.
Bigtable: Ctpoutensusie 010ku. SSTable. Cinyx6a Chubby.
Bigtable: Peanu3zanus. [Tnanmiers! (pacnonoxeHnue, Ha3HaYeHUE, 00CTyKUBaHUE).
Pemenne s Spark: RDD (Resilient Distributed Datasets: A Fault-Tolerant Abstraction
for In-Memory Cluster Computing).
bonbuine moTtokoBble AaHHBIE, 3aJayd M adropuT™Mbl s HuUX. lloacuer komuuecTBa
YHHUKaJIbHBIX 3JIEMEHTOB B MIOTOKE (MyJIbTUMHOKECTBE). Anroputm dnaxone-MapruHa.
[Touck moxoxux o6bekToB. Cx0/acTBO MHOXKECTB 10 JKakkapy. PazOouenne 10KyMEHTOB
Ha uHTABL.  CurHaTypsl MHOXECTB C COXpaHEHHEM CXOjcTBa. MarpuuHoe
IIpeJICTaBICHUE MHOKECTB.
MunXem — CUrHaTyphl, BEIYUCIEHHE. XEIIUPOBaHUE JOKYMEHTOB C YY€TOM OJIM30CTH.
LSH nyis MunXemn — curaaryp.

Ilepeyenb KoMIeTeHUMH (YACTH KOMIIETEHI[UHM), IMPOBEPAEMbIX OLEHOYHbIM

CpecTBOM

TK-1 (nm. 1- 8), TIK-2 (mm. 9- 15), [IK-3 (mm. 16- 22).



4.2 MeToauyeckne MaTepuaJibl, onpe/e/siioliue Npoueaypbl OLeHUBAHUS 3HAHWI,
YMeHHIi, HaBBIKOB MW (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIUMX JTAMbI
(popMupoBaHus KOMIEeTEHIIM A

MeTtoauyecKne peKoMeH/IaiH, ONpeIe/sI0IHe MPOoIeyPhl OLeHHBAHUS TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle niu Google Docs u orpanuveH 1Mo BpeMeHH.
Ha cmauy Tecra jaercsi [Be MOMBITKH. TeCT CUMTAETCSA YCICHIHO MPONJACHHBIM €CITH CTYICHT
paBWIbHO O0TBeTUI Ha 70% BOMpPOCOB.

MeTtoauyeckue peKOMeHJAALMHU, ONpeleJs0lie MNPoUeAypPbl  OLEHHBAHUS
BBINIOJIHEHHS] KOHTPOJILHBIX 3a]aHMIi:
3ajiaHle CUUTAETCS BBIITOTHEHHBIM MPY BBITTOJIHEHUH CIICTYIOIINX YCIOBHIA:
— TPEeAO0CTaBIICH UCXOHBIN KOJ MPUIIOKECHHUS;
— TPOJICMOHCTPUPOBAaHA PaOOTOCIIOCOOHOCTH MPHIIOKEHUS HA KOMITBIOTEPE;
— CTYICHT IMOHMMAET UCXOTHBINA KOJ U OTBEYAET Ha BOIMPOCHI 10 €r0 OPraHu3allNH;
— TPOBEACHBI PACUEThl [0 aHATU3y OONBIIOr0 00beMa JaHHBIX, CTYJIEHT MOXKET UX
WHTEPIPETUPOBATH U 0OOCHOBATH MPABUILHOCTH M TOYHOCTH PE3yJIbTATOB.

Mertoanyeckue peKOMEHJALMH, ONpeNesomue Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Ipouenypa nmpomMeXyTOYHOM aTTeCTallMd IPOXOAHUT B cooTBeTCTBUU C [lonoxkeHunem o
TEKYILEM KOHTPOJIE ¥ TPOMEXYTOUHOM aTTectanuu oOydatomuxcst PI'BOY BO «KyoI'Y».

HtoroBoii (opmoii KOHTpOJIE CHOPMHUPOBAHHOCTH KOMIIETEHIIMH y OOYYaromuxcs 10
JUCLUIUIMHE sBisieTcss 9K3aMeH. CTyIeHThl 00s3aHbl ClaTh HK3aMEH B COOTBETCTBUHU C
pacnucaHueM U yueOHbIM IUIaHOM

®OC npoMeKyTOUHOM aTTECTallMM COCTOMT M3 BOIPOCOB K DK3aMEHy, 3azad II0
JUCLHUIIIMHE U PE3YyJIbTaTaM TEKYILEro KOHTPOJISL.

DK3aMeH 10 AUCHUILTIHE MpeciielyeT 11eIb OLEHUTh paboTy CTYIEHTa 3a Kypc, TOJIy4YeHHUe
TEOPETUYECKUX 3HAaHUH, WX IMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETEHHE
HaBBIKOB CaMOCTOSATENbHON palbOoThl, yMEHHE MPUMEHATH IMOJIyYE€HHbIE 3HAHUS Ul pEIIeHUs
IIPaKTUYECKHX 3a]1a4.

®opMa poBEACHUS DK3aMEHA: YCTHO.

DK3aMeHaTOpy NPeOCTaBIseTCs MPaBo 3aJaBaTh CTYIEHTaM JIONOJHUTEIbHbBIE BOIPOCHI
1o Bcell yueOHOI nmporpaMme TUCIUITIHHBI.

PesynpTar ciaum sKk3aMeHa 3aHOCUTCS IIPENOAABATENIEM B DK3aMEHAILMOHHYIO BEIOMOCTh
U B 3a4ETHYIO KHUXKKY.

OneHuBaHUE YPOBHSA OCBOEHHUS AMCLUMILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBHIMOJHEHUS
CTYIECHTOM 3aIaHU} TEKYILEro KOHTPOJIS U OTBETOB HA BOIIPOCHI DK3aMEHa.

Kpurepun oueHku:

OLICEHKA «HEYJ0BJIETBOPUTEJIbHO» BbICTABJIAETCH B C1y4Yae BBINOJIHEHHA OJHOIO M3
YCJIOBHIA:

— HENOHMMaHUE CYIIHOCTH M3JIaraeMblX BOIIPOCOB, TIpyOble OLIMOKH B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA TOIIOJIHUTEIIBHBIE BOIIPOCHI;

— BbINOJIHEHO MeHee 50% KOHTPOJIBHBIX 3aJaHHM.

OLICHKA «Y/0BJIETBOPUTEIbHO» B CJIy4yae BbINOJTHEHUS YCJIOBHIA:

— YacTUYHO OTBETUJI HA J[BA BOIMPOCA HK3aMEHAIIMOHHOTO OWiieTa WM JOCTAaTOYHO
MTOJTHO OTBETHJI XOTs OBl HA OJTMH BOIIPOC;

— BBINIOTHEHO HEe MeHee 50% KOHTPOJIbHBIX 3aJaHuM.

OLICHKA «XOPOILIO0» B CJIy4yae BbINOJHEHHUS YCJI0BHI:
— JIOCTaTOYHO IOJHO OTBETHJI Ha JIBa BOIPOCA 3K3aMEHALMOHHOI0 OMIIeTa;



— JaHbl YaCTUYHBIC OTBCTHI HA JOITOJIHUTCIBbHBIC BOHpOCBI;
— BBINOJIHEHO HE MeHee 60% KOHTPOJIbHBIX 3aJaHUM.

OI[€eHKA «OTJIHYHO» B CJIy4yae BBINOJIHEHHUSs YCJIOBHIi:

— IIyOOKHE MCUYEPIIBIBAIOIIME 3HAHUS 110 BOITPOCAM SK3aMEHAIIMOHHOTO OMIIETa;
— JIaHbI MPABWJIbHBIC U KOHKPETHBIE OTBETHI Ha JOMOTHUTEIBHBIC BOIIPOCHI;

— CHIaHbl BCE TECTHI U BBINOJIHEHO HE MeHee 80% KOHTPOJIBHBIX 3aJIaHHil.

OrneHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIUI[ C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUXO(PHU3NISCKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMS JIJIsl IOATOTOBKM OTBETA HA 3K3aMEHE;

— IIpH TPOBENICHUH TIPOIICAYPhI OIICHUBAHUS PE3YyIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HUCIIOJIB30BAHHUEC TCXHUUYCCKHUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIBHBIMH OCOOCHHOCTSIMH,

— [pu HCO6XOI[I/IMOCTI/I JJIsL O6y‘-IaIOHII/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA
U WVHBAIWIOB TIPOIEIypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0OPOBbsSI 110 TUCIHILIMHE MPEIyCMaTpUBaET NpeAoCcTaBlieHue HH(pOpMAIK B
dopmax, aanTUPOBaHHBIX K OTPAHUYCHUSM HX 370POBbS M BOCIIPUSATHS WHPOPMAIIHH:

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUY OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,

HEe00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi TUTEpaTypa:

1. Makmanos, A. B. bonbune nannsie. Big Data / A. B. Makmanos, A. E. XXypasnes, JI.
H. Temasikaps. — 3-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 188 ¢. — ISBN 978-5-
507-46866-9. — Tekcr : 21ekTpoHHBIH // JIaHb : 371eKTpoHHO-OMbIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/322664 (nara obpamenus: 09.06.2023).

2. ITapamonoB MN.10., Cmarun B.A., Koceix H.E., Xomonenko A.Jl. Meroasl u monenu

MCCJIEIOBAHMSI CJIOKHBIX CHCTEM M 00pabOoTKH OONbIIMX AaHHBIX: MOHOrpadus / M3naTenbcTBo
"Jlanp". - 236 ctp. — 2020.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3JI0pPOBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«JIanp» n «tOpaitm».

5.2 JlonosiHuTeIbHAS JIUTEPATypa:
1. Jleckomen 1O., Pamxapaman A., Yneman [[. Anaimm3 Oonbmmx HaOOPOB JaHHBIX /
NznarensctBo "JIMK Ilpecc" - 498 ctp. — 2016.



2. Yannasana II. , Jlakxarapus JIx. , Mexta Y. , Ilatenps K. MySQL 8 mist 6ombmmx
nansbix / M3parensctBo "JIMK Ilpecc" - 226 ctp. — 2018.

5.3. Illepuoauyeckue u3IaHNs:
1. Ba3sl manabeix komnaaud «Mct Beroy http://dlib.eastview.com
2. DnexrponHas 6momuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchbl, B TOM 4K cJ/ie COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAHHBIX M1 HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Dnekmponno-oudbuomeunwvle cucmemst (IbC):

1. DBC «FOPAWIT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Xypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
4

5

Hayunast snexkrponnas oubnuorexa (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aIIaJHBIX Hay4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbix xKypHanoB HOUKOH http://archive.neicon.ru
6. HauuonanbHas dnexkTpoHHass OuOnMoTeka (JOCTYNm K DJNEKTpPOHHOH  OuOIMOTEeKe
muccepranuii Poccuiickoit rocynapcrsennoii o6ubmmoreku (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6ubmmoreka um. b.H. Enpimna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux ganusix (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. "Jlexropuym TB" http://www.lektorium.tv/
17. Yuusepcuretckas uapopmanuontas cucreMma POCCUS http://uisrussia.msu.ru

HH¢OpMaL!MOHHbl€ CnpasovHrble cCucmembsl

1. Koncynbrant [lmtoc - cripaBoyHast mpaBoBasi cucTeMa (JIOCTYI 10 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

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. ®denepanpHbiii moptan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

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

6. Eaunas xoyekuus nuppoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .
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7. Tlpoekt ['ocymapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMeHn A.C. [Tymkuna
"Obpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(pOpMaHMOHHBIN TTOpTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX Cl0Bapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEANH http://dic.academic.ru/;

11. OOGpa3oBarenbHblii opran "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepanun”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie d1ekmporHble 00pazoeamenvHvle U UHGopmayuonusie pecypcovl Kyol'y

1. DnexrtpoHHbIA Katanor HayuHoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubnmoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBLHOTO JUHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIHKaIUil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubnmnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHYOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DOnexTpoHHbII apxuB goKymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeNbHbBIE pecypchl Kadeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu mnHayuno-meronuueckoro >xkypHana "IIKOJIBHBIE T['OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue YyKazaHusi Ui OOYy4YalOUIUMXCH 1O OCBOEHUIO
AUCHUILIUHBI (MOIYJIs1)

IIo xypcy mHpenyCMOTpPEHO IpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX HAeTCs
OCHOBHOI CHCTEMaTH3UpPOBAaHHBIM MaTepuan. B Xoje JEeKIMOHHBIX 3aHsATHH pa3duparorcs
METO/Abl XpaHEHUs U OOpabOTKM MJAHHBIX OOJBIIMX OOBEMOB, MPUBOAATCS TNPUMEPHl HUX
UCIIOJIb30BaHUs, IPOBOUTCS aHAJIN3 HauOboJIee pacIpOCTPAHEHHBIX OINOOK peanu3anuu. [locie
IIPOCITYLIMBAHUS JIEKIIMM PEKOMEHAYETCSI BBIIIOJIHUTD YIPAKHEHUS, IPUBOJUMBIE B Ay JUTOPUU
JUISL CAMOCTOSITEIbHON PabOTHI.

ITo xypcy mpeaycMOTpeHO MNpoBeaeHue Ta0OopaTOPHBIX 3aHSATHHA, Ha KOTOPBIX JaeTcs
NPUKIAJTHON CUCTEMAaTU3UpPOBaHHBIM MaTepuan. B xome 3aHsTHil pa3OuparoTcs TOTOBBIE
IIPOrPaMMHBIE TIPUJIOKEHUS BBIYMCIICHUS XapaKTEPUCTUK KOMIIBIOTEPHBIX CETEH, a TaKkKe
MPUBOJATCS IPUMEPBI pa3padOTKH MPOrPaMMHBIX TPUIIOKEHUH 1715 uccneaoBanus ceteil. [locne
3aHATHSI PEKOMEHAYETCS  BBINOJIHWUTH  YIOPAXKHEHWS, MPUBOAUMBIE B aAyJIUTOPUU  AJIA
CaMOCTOSITENIbHOM paOOThI.

IIpu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YUTh JIUTEpPaTypy,
MIPUBEJICHHYIO B IIEPEYHSX BBIIIIE, U1 OCMBICIICHUS BBOJAUMBIX ITIOHATHN, aHAJIN3A TPEIJIOKEHHBIX
MOJX0/I0B U METO/OB pa3paboTku mporpamm. PaspabatbiBasi pelieHre HOBOW 3a/laud, CTYICHT
JOJKEH yMETh BBIOpaTh 3¢ (EeKTUBHBIE U HAJIEKHBIE CTPYKTYphl JAHHBIX JJISl MPEICTABIICHUS
uHpOpMalnH, 10A00paTh COOTBETCTBYIOIINE aITOPUTMBI I UX 00pabOTKH, yuecTb Celu(uKy
A3bIKa MPOTrpaMMHPOBAHUS, HA KOTOPOM OyZeT BbllojHeHa peanu3anus. CTyJIeHT J0JKEH YMETh
BBINOJIHATh TECTUPOBAHME W OTJAJKy aJTOPUTMOB pEIIECHHs 3a/ad C LENbI0 OOHApYyXKEHUs U
YCTpaHEHUS B HUX OIIMOOK.

BaxuelmuM sTanoM Kypca SBISIETCS caMOCTOsTelIbHas paboTa MO AUCHUILIMHE. B
IpoIecce CaMOCTOSATENIBHOM pabOThl CTYJEHT NPHOOpPETaeT HABBIK CO3JIaHHMS 3aKOHUEHHOI'O
IIPOrpaMMHOTIO IIPOYKTA.
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I/ICHOJ'IBBYIOTCFI AKTUBHBIC, MHHOBAIIlMOHHBIC O6p330BaTCJ'II>HBIe TEXHOJIOTHH, KOTOPBIC

CIOCOOCTBYIOT ~Ppa3BUTHIO OOILIEKYIbTYPHBIX, OOLIEIPO()ECCHOHAIBHBIX KOMIETEHIUN U
npodeccHOHaIBHBIX KOMIIETCHIINI 00yYaroIiXcsi:

e mpolOsieMHOE 00yUYeHHE;

pa3HOYpPOBHEBOE O0yUEHUE;

IIPOEKTHBIE METO/bI O0yUEHUS;

HCCIJIEI0BATEIbCKUE METO/IbI B 00YUYEHUH;

o0y4yeHHe B COTPYAHUYECTBE (KOMaH (HAas, IPYyMIoBas padboTa);

MH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

JUis M1l ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 30POBBSI IIPELYCMOTpPEHA OpraHM3alus

KOHchIBTaL[I/Iﬁ C UCIIOJIB30BaHHUECM BHCKTpOHHOfI IIOYThI.

VY4eOHO-METONYECKUM 00ecrieYeHHeM KypCOBOM pabOThI CTYJCHTOB SIBISIOTCS:
1. yaebHas nmuteparypa;

2. HopMaTuBHbIEC IOKYMeHTHI BY 3a;

3. MeToAnYeCcKre pa3pabOoTKu JJif CTYACHTOB.

CaMocTosiTenbHast paboTa CTyJACHTOB BKIIFOUYAET:

— opopMJIEHHE UTOTOBOTO OTUETa (TTOSICHUTEIHLHOM 3aITUKH ).

— aHaJIM3 HOPMATUBHO-METOAMYECKOM 0a3bl OpraHU3alllu;

— aHaJIM3 HAay4YHbIX MyOIMKAIMK 110 3apaHee ONpeAeIEHHON TeME;

— a”anu3 U 00paboTKy uHpopMaLnu;

— paboTy ¢ Hay4YHOMU, y4eOHON U METOIUYECKOMN JTUTEPATYPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

JI71st caMoCTOATENEHOM pabOThI IPEICTABIIACTCS Ay IUTOPHS C KOMIIBIOTEPOM U IOCTYIIOM

B VIHTEpHET, K 2JIeKTPOHHOU OMOIHOTEKe By3a U K HHPOPMAIIHOHHO-CIIPABOYHBIM CHCTEMAM.
[lepeueHp y4eOHO-METOINYECKOTO 0OECTICUECHNUS:

1.

OcHoBHast 00pa3zoBaTenbHasl MPOrpaMMa BHICIIET0 MPodeccnoHaIbHOTO 00pa30BaHUs
beneparbHOTO TOCYJaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BhIcIIero oopa3oBanus «KybaHCckuii ToCcy1apcTBEHHBIN YHUBEPCUTET) 110 HAPABICHHUIO
MOATOTOBKH.

[Tonoxxenune o MpoBEEHNN TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHON
aTTecTanuu B (efepaibHOM TOCyIapCTBEHHOM OIO)KETHOM 00pa3oBaTeIbHOM
yUpexKIeHUU BhICIIero oOpazoBanus «KyOaHCckuil rocy1apCTBEHHBIN YHUBEPCUTET.
O6mue TpeGoBaHMs K TOCTPOSHUIO, COAEPKAHUIO, ODOPMIIEHUIO U YTBEPKICHUIO
paboueii mporpaMMBbl TUCHHUILUIUHBI DeiepaTbHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIETO TPO(EeCCHOHATFHOTO 00pa30BaHusl.
Mertoandeckue peKOMEHAAINH 0 COACPIKAHUIO, O(DOPMIICHUIO U TPUMEHEHHUIO
00pa3oBaTeNbHbBIX TEXHOJIOTHUI U OLIEHOYHBIX CPEJICTB B yUeOHOM TpoIiecce,
OCHOBaHHOM Ha ®esiepalIbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
Y4eOHbIii m1aH 0CHOBHOU 00pa30BaTeNbHOM MPOTrpaMMBbI IO HATIPABIICHUIO MTOATOTOBKH.
®deepanbHbIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT BBICIIETO
mpohecCHOHaTBFHOTO 00pa30BaHus MO HAMIPABICHUIO MOATOTOBKH.

B ocBoennn JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYC€HHBIMHU BO3MOXKHOCTAMU

3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHIyallbHAas ydeOHas pabora (KOHCYIbTALIUU) —
JIOTIOTHUTETFHOE PA3bsICHEHHE yIeOHOT0 MaTepHara.

I/IH,Z[I/IBI/I,[[yaHBHLIC KOHCYJIbTalUH 110 HTOPCAMETY ABJIIIOTCA  BaKHBIM (I)aKTOpOM,

CHOCO6CTBy1—OI_HI/IM HHIUBUAYyaJTIU3allun O6yquI/15I M YCTAHOBJICHHUIO BOCIIMTATCIIBHOT'O KOHTAKTa
MCXKAY HOpCHnoJaBaTCiIiCM U OGy‘-IB.IOIJ_II/IMC}I HHBAJIMLAOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.



/. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIHWH, HCHOJb3yeMbIX NpPH

OCYyIIECTBJICHUN Oﬁpa3OBaTeJILHOI‘O nmponoecca 1mo IMCIauIJJan-He (MOIIyJIlO)

7.1 Hepeqeﬂb HH(l)()pMaIII/IOHHO-KOMMyHI/IKaHI/IOHHLIX TEeXHOJIOTuii

— [IpoBepka noManiHuXx 3aJaHui U KOHCYJIbTUPOBAHUE IIOCPEACTBOM MIEKTPOHHOM ITOYTHI.
— Mcnonb30BaHue 31EKTPOHHBIX MPE3EHTALMI IPU POBEACHUY JIEKIMOHHBIX 3aHITHI

— Cucrema MOODLE

— IIpoBepka noMantHuX 3aaHui U KOHCYJIbTHpoBaHue nocpencrsoM DOUC Kyol'y

7.2 IlepeyeHb JUIIEH3HOHHOTO0 W CBOOOJHO PACIPOCTPAHAEMOr0 INPOTrPAMMHOIO

obecnmeyeHns

OpenOffice

Komnunarop C++

Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 wmu 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
®peiimBopk Django
Firefox, mrobast Bepcus
Putty, mo0as Bepcust
Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarun Remote System Explorer (RSE) nns 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. MaTepuajibHO-TeXHHUYECKOe o0ecrnevyeHne 1o JUCHUILIUHE (MOYJII0)

HaumeHnoBanue yueOHON ayTUTOPHH, €€ OCHAILIEHHOCTh
000pyJI0BaHUEM U TEXHHUYECKUMU CPeICTBaMHU 00yUeHHUs

Bug padot



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

JlexunonHble 3aHITHS | Aynutopus, YKOMIUJIEKTOBAaHHAs CHeUaIu3upPOBAHHOMN
MeOEeNIbI0 U TEXHUYECKUMHU CPEICTBAMHU OOYICHUS
JlaGopaTopHble 3aHsTHs | AyIuTOpHs, YKOMIUJICKTOBaHHAs CrelraIn3upOBAHHOMN
MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOyueHwus,
KOMIIBIOTEPAMH, TPOSKTOPOM, MPOTPAMMHBIM 00eCTICUeHHUEM
[IpakTuueckue 3anatust | Aynuropus, YKOMILJIEKTOBAaHHAs CIeUaIu3UPOBAHHOMN
MeOeNIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
['pynnoseie Aynutopus, YKOMILJIEKTOBAHHAS CHeUUaIu3upOBaHHON
(MHAMBUAYATBHBIE) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHUs,
KOHCYJIbTAIIUU KOMIIBIOTEPAMH, IPOrpaMMHBIM 00ecIieYeHHEM
Tekymmit KOHTpOJIb, | AyauTopus, YKOMILUIEKTOBAaHHAS CIICLIMAIM3UPOBAHHOMN
MIPOMEKYTOYHAS MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyuyeHwus,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIIEYCHHEM
CamocrosiTenbHas Kabuner s camMocCTOSITENIbHOM  paboOThl, OCHAIIEHHBII
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOYECHHS K

cet «VHTEepHET»,MPOrpaMMOIl HKPAHHOTO YBEIUYECHUS U
00€eCne4YeHHbII TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Kontkpernszauus ayauropuii u ux ocHaienue onpenensercs OIIOIL




