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nH()OPMAITMOHHO-KOMMY HUKAITNOHHBIX CUCTEM

dopma oOyueHns ouHas

Kpanudnukarmsa Maructp

Kpacuomap 2025



Pabouas nporpaMma JUCIHUIUIIMHEL « T€XHOIOTUN XpaHEHII U 00paboTKH OONIBIIIX
0O0BEMOB JJAHHBEIX» COCTAaBJIEHA B COOTBETCTBHUU C (eiepaIbHBIM T'OCY JapCTBEHHBIM
00pa3oBaTeILHEIM CTaHAAapTOM BeIcmiero oOpazoBannsa (PI'OC BO) 1o
HamnpapneHnto nogarotorku 01.04.02lIpuxnagnas MaTeMaTuka 1 nH(opMaTuKa.

[Iporpammy coctaBwWI(1):

AWM. Muxog, npodeccop, JoKkTop u3z.-MaT. HayK, mpodeccop ﬁgﬁﬁf

Pabouas mporpamMma JUCTIUIUINHEL « TEXHOIOTHN XpaHEeHIS I 00paboTKH OOJBITIX
00BEMOB JJaHHBIX» YTBEPIKJeHa Ha 3aceaHnu KadeIpsl HHPOPMAIMOHHBIX
TexHoJoruit mpoTokon Nel5 ot «14» mas 2025r.
3apeayroniuii kadeapoii (pazpadoTunka)

B. B. Ilogkomun

Pabouas nporpamma obcyk/ieHa Ha 3aceaHun Kadeapbl HHPOPMaIIIOHHBIX
TexHoJoruit mpoTokon Nel5 ot «14» masa 2025r.
3apeayronuii xadeapoil (BB CKaroITeil)

B. B. Ilogkomun

YTBepK/IeHa Ha 3aceJaHul yueOHO-MeToqIueckoll komuccun gaxyinbTeTa
KOMITBEOTEPHBIX TEXHOJIOTHH U MpuKIafHO MaTeMaTuK OpoToKoJ Ned oT «23»
mas 2025 r. -
IIpencematens YMK daxyibTeTa

A. B. Koanenko ‘

PenensenTtor:

Bermapsau M. E., IIpopexTop 1o yuedHoii padote, KpacHojapckuii koolepaTHUBHEIN
nuctutyT (minan) AHO BO  Ilenrpocoroza P® «Poccuiickuit yHIBEPCUTET
KOOTIepalim»

Py6nos Cepreit EBrenbeBud, kaHaAIIaT GU3NKO-MaTEMATUUECKUX HAYK, JJOIEHT
kadeapul MmaTreMatiaeckoro Mojenuporanus I'BOY BO «Kyol'Y»



1 Ieau n 3agauu M3y4eHUs AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI

OCHOBHOH I[€bIO JHUCHMIUIMHBI  SBIAETCS H3yYeHHE METOHOB pPaboThl  cO
CTPYKTYPHPOBAaHHBIMH M  HECTPYKTYPHPOBAaHHBIMH JaHHBIMH OONbINOro o0beMa, H
(dbopMHpOBaHHE Y CTYIEHTOB HABBIKOB BHICOKOITPOH3BOIHUTEIFHBIX BRIYHCITEHHI.

BocnHrareIbHOM 1eIbIo JUCIUIUINHEL SBISeTCS (OpMHPOBaHHE Y CTYASHTOR HayYHOTO,
TBOPYECKOIr0 IIOJAXOJAa K OCBOGHHIO MaTeMaTHYECKHMX METOIOB, TEXHOJIOTHH pa3paboTKH
IIPOrPaMMHOI0 00eCTIeYeHHS.

Otr6op MaTepHalla OCHOBBIBAETCA Ha HEOOXOAHUMOCTH O3HAKOMHTL CTYJIEHTOB CO
creyroIeil COBpeMeHHO HayIHOIT HH(popMaIfeii:

0 TOM, YTO COBpPEMEHHBIE TIPHKITaJHbIE 3aJa4l B 3HAUHTEILHONH Mepe XapaKTepH3YIOTCS He
CIIOKHOCTBIO OTJAENbHBIX PacyeToB, a OONBIMHM OOBEMOM JMJAHHBIX, YYACTBYIOIMHX B 3THX
pacyerax;

0 TOM, 4ro IS 5(Q¢eKTHBHOrO pellleHHsS 3ajJa4 ¢ OONBIIMMH OO0beMaMH JaHHBIX
HEOOXO0IHMO HCITONTb30BaHHE apXUTEKTYP BEIYHCIHTENIEI ¢ MACCOBBIM ITaparlIeIH3MOM.

CopmepikaTellbHOE HAIlOMHEHHE  JUCIMIUIMHBL OOYCIIOBIEHO OOIMMMH  3afadaMH
ITOATOTOBKH Marmucrpa.

Hay4Hoit OCHOBOH IS IIOCTPOEHHS IIPOrpPaMMbl JAHHOH JHCIMIUIMHBI SBISIETCS
TEOPETHKO-TIParMaTHYECKHIT ITOAX0] B OOYUEHHH.

1.2 3amaun qUCIHIIJIHHBI

OCHOBHBIE 3ala4H JUCIIHITIIHHEL:

®  (O3HAKOMIIEHHE C KIlacCaMH TIPHKJIAHBIX 3ajayd, TPEOYIOIMHX 0OpabOTKM OOJBIIIX
00beMOB JAaHHBIX;

®  0O3HAaKOMIIEHHE C COBPEMEHHBIMH MeTOJaMH ITapalielbHOH 00paOOTKH JaHHBIX Ha
KIlacTepax;

e qpHOOpeTeHHE HaBBIKOB  HAIMCAaHHSA IIPOrpaMM B CITEIHAM3HPOBAHHBIX
(bpefiMBOpKax JUII paGOTHI ¢ OOIBIMMMI JaHHBIMI;

®  03HAKOMIIEHHE C MeTOJaMH OpraHH3aI[MH XpPaHEeHHS JaHHBIX.

1.3 Mecro JHCHHINIHHLI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI

Jucimmumiba  «TeXHOIIOrHH XpaHeHUsT M O0pabOTKH OONBIMMX OOBEMOB JAHHBIX»
oTHOcHTCS K «YacTh, (opmupyeMass y4acTHHKaMH OOpa30BaTeNbHBIX OTHONIEHHI» broka 1
<« JIMCIUIIIHHBL (MOZYJIH )» Y4eOHOr O TUIaHa.

1.4 IlepeveHb IJIAHMPYEMbIX Pe3yJIbTATOB O0YUeHHS MO JUCIHHILINHE (MOIYJIIO0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH S 00PA30BaTeNbHOI MPOrpaMMbI

WzyueHne pgaHHOI y4eOHOIT JMHCIMIUIMHEI HallpaBIeHO Ha (OpPMHpOBaHHE
OOYYAIOIIUXCS CIEMYIOMNX KOMITETEHI I
IIK-1 CnocodeH ¢(opMyJMpoBaTh H PemiaTh AKTYaJdbHble H 3HAYHMbBIE 3aJA4H
(GyHAAMEHTAJIBHOH H NPHKJIATHON MATEMAT HKH
HIIK-1.1 Coz0aem mamemamuyecKkue mMoleau HA OCHO6e AHATU3A NP ODIeMHOL
obnacmu uccied06anua 6 odaacmu QyHOAMeHMAIbHOU U NPUKTIAOHOU
Mamemamuxku
3nams Bozmooichocniu cywecmeyiougeti npo2p amMmHo-nexHu4eckoll apxiimexnypsl
Cogpemennuiii omeuecmeennbviii i 3apybedicHvlii onvim 6 Hpopeccilon ansHotl
OesmenvHocmi
Memoowvt u npuemvt popmanuzayuu 3a0a4
Asvixu popmanuzayuins pynxyuonanvHvlx cheytiguraruii



Yuems

Bnaoems

HIIK-1.2

3Hams

Yuems

Bnaoems

HIIK-1.3

3Hams

Yuems

IIposooums ananus tcnonHenus npeboeaHiiii
Buipabamvieams sapuanmet peanuzayuu mpeboeariiii
Henonv306ams menoowt u npuemst popmanuzayiinl 3a0a4
Inanuposams npoexmuvie pabomovi

OI{QHK'CI Kaiecmea gbopmcmtmaz;:.m HOCINAGNEHHbIX 3a0ay 6 COOMEGenicniELll ¢
mpe6oeaumu HexXHIUYecko20 3a0anus 1l dpyeux HPUHAIMBIX € Op2aHiizalfiild
HOPMAMiEeH blx 0OKyM€HI}'£OG

OI}QHK'(I Kadecniea dajizopummusaiftiii HOCniaGneHHbIX 3a0a4 8 cOOMEeniceLiL ¢
mpeﬁoeauwmu MeXHUYecKo20 3a0aH1s 1l Opyeux HPUHAIBIX € Op2aHiizaljiill
HOPMAmieH blx @OKyM@HﬂEOG

Omeemst Ha GOHPOCHL U ry)edﬂoafcemm VHacniHuKoe ananumi4eckoil 2PVFIFbL
Hpoexma

ObocHosvreaem npeolnazaemote peuienus u onpedenaem
HHCHIPYMEHMAPUIL UX peanu3ayuu
Bosmootcnocmu cyugecmeayrowyeii npozp aMmHo-mexHu4eckoll apxumexnmypsl
Cogpemennuiii omeuecmeennbiii u 3apybedicHvlii onvim 6 Hpopecclon ansHotl
OesmenvHocmu
Memoowst u npuemvt popmanuzaryuu 3a0a4
Memoowt u npuemvi anzopummuzayiitl NOCMAGIEHHbIX 3A0ay
Asvixu popmanuszayuins pynxyrionanvHvlx cneyuguraii

3a0ay 3aHamusa (Yuxna 3auamuil), euoa 3aHamuis;

Ilpoeooums anamiz ucnonnenus mpeboearii

Ilpoeooums oyenxy 1 0bocHoeane peKxoMeHOyemMblX peuleHiiil
Henonvzoeams memoow 1 npremst opmanusaytiul 3a0ay

Ipumensms cmandapmmvie anzopunmmsl € COOMEEncmeyouLx obnacmsx
ITnanupoeams npoexmusie pabomovi

Oyenxa xawecmea opmanuzayuil HOCHIAGIEHHBIX 3004 € COOMEeNICMELLL C
MpeboGaHUSAMLL NMEXHUYECKO20 3A0AHUSA Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuLL
HOPMANEHbIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCMAeGneHHsIX 3a0ay 8 cOONGenicieaull ¢
MpeboBaHUAMIL NMEXHUYECKO20 3A0AHUS Wil OPYeUX HPUHAMBIX @ Op2aHU3ayuilL
HOPMANi6HbIX OOKYMEHINO0E

Omeemul Ha e€onpocsl U NPeONONCeHUs VYACHHUKOE AHATUMUYECKOll 2pYInbl
npoexma

Ouenka Kauecmeéa @iZopummu3auyuil NOCMAGNIEHHLIX 3a0ay 6
coomeemcmeun ¢ mpedosaHuAMIL MEXHUUECKO0Z0 340 AHUA U 0pY2UX
HOPMAMUEHBIX 0OKYM EHM 06
Bosmootcnocmu cyugecmeyiouyeii npozp ammuo-mexHu4eckoll apxumexnmypsl
Cogpemennuiii omeuecmeennsiii 1 3apybedxchvlii onvint 6 Npogpheccion ansHoil
OesinmenvHoOCMIL
Azvixu popmanuzayins QyHxyrionansHvlx cneyugurarii

IIpogooums ananus ticnonHenus mpeboeariii

IIpogooums oyenky u 06ocHoBaH e PeKOMEHOYeMbIX PeuleHLll
Henonvz06ams menoowl u npuemst popmanuzaiinl 3a0a4

Ipumensms cmanoapmmsle aizopuntmMsl 8 COONEENICIMEYIOuLIX 0brnacmsax
Inanuposams npoexmuvie pabomvl



Bnadems

I1IK-2

HIIK-2.1

3Hams

Yuems

Bnaoems

Oyenxa rxauecmea opmanuzayuil HOCHIAGIEHHBIX 3A0a4 6 COOMEeNICMaELl ¢
MpeboBaHUAMIL NMEXHUYECKO20 3A0AHUS Wil OPYeUX HPUHAMBIX @ Op2aHU3ayuilL
HOPMANi6HbIX OOKYMEHINO0E

Oyenxa kavecmea anzopummu3ayuill NOCNAGIEHHbIX 3a0ay 8 COONIGenICINELlL C
MpeboGaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OpY2UX HPUHAMBIX @ Op2aHU3ayiilL
HOPMANi6HbIX OOKYMEHIN 08

Oyenxa xavecmea i 3 pexmueHocniiL NP 0ZPaAMMHOZ0 K0Oa

Omeemut Ha €onpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOll 2pVInbl
npoexma

Cnocooen 3I)pekmueHo naaHupoeams HeoOXo0UMble pecypcsl U INANGL
6LINOJIHEHUA pabdom € obaacmu MaAmMemMamuieckozo MoO0eIUposanus u
UHEOPMAUUOHHO- KOMMYHUKAYUOHHBIX MEXHOJI0ZUIL, COCMAs/IAmMb HA 6bICOKOM
YDO6HE COOMEemCmeyo e MeXHUUEeCKIe ONUCAHUA U UHCIDYKYUU
3Haem u npumeHsem COEPEMEHHblE MEMO00I0ZUU  Pa3pad omKu
npozZpamMmHoz0 00 ecneveHusa U MexHOI0ZUN NPOZPaAMMUD 06 AHUSA
Bosmoocnocmut COGPEMEHHBIX Il HNepPCHEeKMIUGHDbIX cpedcme pa;paﬁomm;
NPO2P AMMHBIX NPOOYKINIOE, MEeXHUYeCKUX CPeoCcme
Memooonoaiut pmpaﬁomm; HpocpaMmHoco O6€C?’£€'—£€HMI}I I MmexHoJoculd
NpO2p aAMMUPOBAHA
Cmanoapmul € obracmu xavecmea, npuUMeHLIMble K npeoMemnoil obracmut
Ocnoevt COGPEMEHHBIX ONEPAajitOHHbIX CLCHTIEM
Vnpaenenue xauecmeom: KoHMpONbHbIE CRUCKL, GepUQUKAYLUS, EaANUOays
(npuemo-coamoumvle UcCnbIMAanis)
Memoow 1 HpUembl dieopummMuszayiid ocmacierHH blx za0ay
Texnonoeauu npoepammupoeaniis
Hopmamuenvie Ooxymenmst, onpedensiowjue mpeboeanus K OQopMIeHLio
NPOPAMMHO020 KOOa

Cozoasams Ha 3aHAMUAX NPOBIEMHOOPUCHMUPOBAHHYIO 00pPA306amens Hywo
cpedy, obecneuugaouyio Qopmuposaniie y obyuaowuxcs KoMHemeHyuil,
npedycmompennvix mpeboeanusmu DPIrOC u (um) obpazoeamensHvix
CIMAaHOapmoe, YCManoGIeHHbIX 0bpazoeamensHoil opanuzayueil 1 (1)
0bpazoeamenvHoii NPoO2PamMmoil K KOMNEMEeH UM 6bINYCKHUKOB

IIpoeooums ananus ticnonHerus npeboeaHiiii

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

IIpogooums oyenxy u 0bocHoBaH e PEKOMEHOYeMbIX PeuleHill

Inanuposams pabonivi

Paspabamuvieams peznamennitvie OOKYMeHNbl

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIouLIX 0bnacmsx
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Henonvzoeams go3mosicHocmu umeiougeiics mexuudeckoll u/un npozpammHoii
apxumexmypul

Inanuposams npoexmusie pabomovi

Ananuz  eozmosicnocmeii  peamusayui  mpeboeaHuil K - NPOPAMMHOMY
obecneyeniiio
Oyenxa epemenit 1 mpyooemxocmil peanzayuu mpeboeaniiii X npozpamMmHOMy
obecneyeniito



HIIK-2.2

3Hams

Yuems

Bnaoems

Coenacoeantiie mpeboeaniiii K HpOPAMMHOMY obecneueniiio c
3aUHINEPeCcOBAHH bIMLL CINOPOH aMil

Onpeodenenue cmanoapmog 6 obnacmil Kayecmed, KOMOPvIM Heobxooumo
cnedoeams Hpu 6bINOAHeHLL pabom

P aspabomxa peznamenniog no Yynpaenexuio Kavecnéom

Coenacoeaniie pe2namenniog no yNpaenexiLo Kaie cneom ¢ 3auHNnepeco8aHH bimil
cmopoHamu

Vmeepowcoeniie pecnamenmoe no ynpaeneniiio xauecngom

Tpunsmue ynpaenenyeckux peuteHulii no U3MeHeHLI0 HPOZPaAMMHO20 KOOd
Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckix pabom

Pacnpeoenenue poneii u anamimideckux pabom no yuacmHuxam aHanumu4eckoil
2pYNNBL NpOoeKma

Omeemsl Ha 6oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE AHAMUMUYeCKOll 2pynnsl
npoexma

3naem u npumeHsem Jydliie MUPO6ble NPAKMUKU OQOpMIIEHUA
npoZpamMMHO20 K004, HOPMAMUGEHLIX O0O0KYMEHMI06, MEXHUUECKUX
ONUCAHUIL U U UHCID VKU
Boszmooicnocmiu  cogpemennblx U HEPCHEKMUEGHBIY  CPeOcme paspabomkii
NPOZPAMMH bIX NPOOYKINOG, NeXHUYeCKUX Cpeocne
Memoodonoeuu paspabomxu npozpammuozo obecneyenus U MeXHONO2ULL
PO AMMUPOBAHUS
Cmarnoapmul @ obnacmu kauecmea, npuMeHumMble K npeomMemuoil obaacmii
OcHoebl cO6PeMEeHHBIX ONePaljLIOHH bIX CliCTeM
Ilpasuna oenoeoii nepeniicxii
Memoowt u npuemvt aneopummiizaijiiil NOCMAGIEHHbIX 3A0ay
Texnonoauu npozpammupoeaniis
Hopmamuenvie ooxymenmui, onpedensiouje mpeboganus K o@opmieHuo
HNPOSPAMMHO20 K00a

Cozoasams Ha 3aHAMUAX NPOBIEMHOOPUCHMUPOBAHHYIO 00pA306amens Hywo
cpedy, obecneuusaiouyio Qopmupoeariie y obyuaiowuxcs KoMmnemenyuil,
npedyecmompennvix mpeboeanusmu PIOC u (uwmi) obpazoeamensHbIx
CIAaHOApmMoe, YCHAaHOGIeHHbIX 0bpazoeamensHoil opanuzayueil u (1)
o0bpazoeamenvHoil HPO2PaAMMOil K KOMHEMEHYUAM EbINYCKHUKOE
Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

IIpogooums oyenxy u 0bocHoBaH e PEKOMEHOYeMbIX PeuleHill

Inanuposams pabonivi

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmbiii KOO Ha ELIOPAHHOM A3bIKE NP O2PAMMUP OBAHUS
Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Henonvzoeams @o3mosicHocmiu umeioujeiicss mexuudeckoll /i npozpamMmHoii
apxumexmypul

Inanuposams npoexmuvie pabomoi

Anamuz  eosmozicnocmeii  peamusayuiu  mpeboeaHuil K - NPOPAMMHOMY
obecneyeniiio

Oyenxa epemenit 1 mpyooemxocmil peaniza mpeboeaniiii X npozpammHOMy
obecneyeniiio

Coznacosaniie mpeboeartiii K Npozpammuomy obecneueniito c
3aUHMEPeCOGAHH bIMLL C1ILOP OH AMIL



IIK-3

HIIK-3.1

3Hams

Yuems

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHULL pabom

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coenacoeariie pe2namennog no ynpaenetiio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Vmeepowcoenite pecnamenmoe no ynpaeneniiio xavecneom

Tpunsimue ynpaenenyeckux peuteHuii no U3MeHeHIUo HPOZPAMMH 020 K0Od
Peoaxmupoeaniie npoepammuozo xooa

Cnocooen 3IQhpekmueHo npumeHaAms @RZOPUMMUYECKIE W NPOZP AMMHbLE
peuleHua 6 odaacmu UHQOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHON0UIL, a
maxsice yuacmeo6ams 6 UX NPOEKMUPOSAHUN U P 43D A OmKe

3Haem u npuMeHAem coepemeHHble MEXHOI0ZUU 6bINOIHEHUA P ad om no

cozdanurw (moduguxauun) u conposoxcoeruwo HC
Bosmoostcnocmut cyugecmeyiouyeii npozp ammno-mexHu4eckoti apxumexmypol
Bosmooxcnocnmiui  cogpemeHHbIX 1l NepCnexmileHbIX  cpedcme  paspabomkil
HNPO2DAMMH bIX NPOOYKINOEG, NEeXHUYeCKUX CPedCe
Memoodonoauu paspabomxu npopamMmHozo obecnedeHus U MEXHONO2UL
HPO2P AMMUPOBAH LIS
Memoodonozuu 1 mexnonozuiL NPoexMUPOCarUs 1 LUICHONb306aHIA BA3 OAHHBIX
Texnonoauu  evinonHenus pabom no cosz0anur  (Moouguxayui) U
conpoeodicoeruio HC
Huempymenmut u Memoost npoeedenis ayouniog Kavecmaea
OcHOBbl COGPEMEHHBIX ONEPaYUOHHbIX CLCHIeM
Coepemennnlii omevecmeennvlil 1 3apybedcHblil Onvint 6 HpPopecCcioH ansHOIl
oesmesnbHoCHL
Memoowt 1 npuemsl anzopunmisaijiil ROCNAGIEHH bIX 3a0ay
Ipozpammusie npoodykmul 018 2paguyecko20 omobpa;ceHis anzopunmoe
Boibpannsiil a3v18 NpOPAMMUPOGAHLS, OCODEHHOCU NPOZPAMMUPOEAHUSL HA
3MOM A3bIKE
Homaypt u npoepammuvie npooykmusl Ons 2paguyueckozo omobpaxceniis
an2opummoe
Komnonenmovr  npocpamMmuo-mexHudeckux — apxumexmyp,  cyujecmeyioujie
NPURONCEHUS Ul UHMep@eiicbl 63aUMOOCTICELS € HUMLL
Texnonozuu npoepammup o8anis
Ocobennocmu ev16paAHHOIl CPeobl NP O2PAMMUP OBAHLIS
Hopmamuenvie Ooxymenmovi, onpedensiowjue mpeboeanus K OQopmieHiio
HPO2PAMMH 020 KOOA

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis
anzopummos

Ipumensims cmanoapmmusie aizopunmsl 6 COONEENCMEYIoOuLX obinacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPeOy pazspabomxil NpopamMMHO20 obecneyeHus i
crcniemy KOHMpOonsa eepculil



Bnaoems

HIIK-3.2

3Hams

Yuems

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHULL pabom

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coenacoeariie pe2namennog no ynpaenetiio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeariie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemusl Ha oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE GHAMUMUYeCKOll 2pynnsl
npoexma

3Haem  KOMNOHEHMbI  CO6PEMEHHBIX  NPOZPAMMHO-HIEXHUUECKUX
apxumexkmyp, IQQexmueHo npumeHsem Memoost U npUeMbl
AIZOpUMMU3 AYUU
Bosmooicnocmut cyupecmeyiouyeti npo2pamMmu o-mexHu4eckoil apximexnypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NP0 AMMUPOBAH S
Memoodonozu u mexnonoaut HPOEKXMUP OBAHUS 1 LICHONb308AHNSA OA3 OAHHBIX
Texunonooauu  evinonHenus pabom no  coz0anuilo  (Moougurayui)  u
conpoeodicoeruio HC
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onsvim 6 HpopeccloH ansHoil
OesimenvHocmu
Memoowt u npuemvt anzopummuzayiiil NOCMAGIEHHbIX 3A0ay
Ipozpammuvie HpoOykmsL 015 2paguuecKo20 omobpajiceHiis aizopunmos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9MOM 3bIKe
Homayuu u npocpammiusie npooykmst 01 2paguueckozo omobpaxcentis
anzopummoe
Komnonenmovt  npozpammro-mexHuyeckux  apxumexmyp, cyujecmeyioujie
HPUTONCEHUS 1L UHMepeiichl 63aUMOO0eiicIELs ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v10paHHoil cpedsbl NP O2PaAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HPOSPAMMHO20 K00d

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis
anzopummos

Ipumensims cmanoapmmusie aizopunmsl 6 COONEENCMEYIoOuLX obinacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPeOy pazspabomxil NpopamMMHO20 obecneyeHus i
crcniemy KOHMpOonsa eepculil



Bnaoems

HIIK-3.3

3Hams

Yuems

Bnaoems

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHULL pabom

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coenacoeariie pe2namennog no ynpaenetiio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeariie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemusl Ha oNpocwvl U NPeONOoNHCeHUs VUACHIHUKOE GHAMUMUYeCKOll 2pynnsl
npoexma

S pexmueno npumensem cyuiecmeyrouiie npozpammHble pelieHus u
uHmep heiicol 63aUMO0eUCmeUL ¢ HUMU 6 00aacmu UHPOpMAYUOHHO-
KOMMYHUKAUUOHHBIX HEXHOI0ZULL
Bosmooicnocmut cyupecmeyiouyeti npo2pamMmu o-mexHu4eckoil apximexnypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL
NP0 AMMUPOBAH S
Memoodonozu u mexnonoaut HPOEKXMUP OBAHUS 1 LICHONb308AHNSA OA3 OAHHBIX
Texunonooauu  evinonHenus pabom no  coz0anuilo  (Moougurayui)  u
conpoeodicoeruio HC
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onsvim 6 HpopeccloH ansHoil
OesimenvHocmu
Memoowt u npuemvt anzopummuzayiiil NOCMAGIEHHbIX 3A0ay
Ipozpammuvie HpoOykmsL 015 2paguuecKo20 omobpajiceHiis aizopunmos
Cmarnoapmmsie anzopummbst i1 001acmil UX HPUMEHeH1Is
Buibpannuiil 361K NpOZPAMMUP 0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
9MOM 3bIKe
Komnonenmevl  npozpammuo-mexHudeckux — apxumexmyp,  Cyujecmeymoujie
HPLULONCEHUS 1 UHMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v1OpaHH oIl cpedsl NP OZPAMMUP OBAHLIS
Hopmamuienvie oOoxymenmul, onpedenswoujue mpeboganus K ogopmieHuo
NPO2PAMMHO020 K00a

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonvzoeamv memooul 1 npuemsl anzopunmMu3aljuil NOCnagieHHsx 3a0ay
Hcenonvz06ams npoepammuvie Npooykmsl 015 2paguyeckozo omobpaxcemiis
aneopummos

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA
Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexnyp ol

Iptimensms KOMIEKMUGHYIO CPedy pazspabomxii NpoOZPaAMMHO20 obecnedenus i
cucniemy KOHMpOonsa eepculil

P(IBp(I6OH£Kﬂ PeciamMennios o yrpaeieHn Kaiecnieom



Coenacoeaniie pe2namenniog no yNpaenexiLo Kaie cneom ¢ 3auHNnepeco8aHH bimil
cmopoHamu

Oyenxa xavecmea i 3 GexmuerHocniiL Np oZpamMmHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

2. CTpyKTypa U coaep:KaHHe JUCHHUTLTHHBI

2.1 PacnpejesieHHe TPYAOEMKOCTH JUCHHILIHHBI 0 BHAAM padoT

OO0r1mas TpyL0EMKOCTD JUCIHIUINHBL COCTABIET 3 3a4. el. (1084acoB), MX pacIipeielieHHE
I10 BHIaM paGoT Ipe/iCTaBIeHO B TaOIIHIle

Cemectpbl
Buj yuedHoii padorbl BEEro (JaceIl)
9aC0B
3
KoHTakTHasi padoTa, B TOM 4HcJjIe: 28,3 | 28,3
Ay/MTOpHBIE 3aHATHSA (BCEro): 28 28
ZaHATHA JIEKI[HOHHOT'O THIIA 14 14
JlaGopaTopHBIE 3aHITHS 14 14
3aHATHS CEMHHAPCKOTO THIIA (CEMHHAPBHI,
TPAKTHYECKHE 3aHSTH)
HHasi KOHTAKTHAA padoTa: 0,3 0,3
KoHTtpois camoctosaTensHoi paboTsl (KCP)
[Tpomexyrounas arrecraiys (MKP) 0,3 0,3
CamocrosiTe/ibHasi padora, B TOM 4HcJe: 53 53
[IpopaboTka yueOHOI0 (TEOPETHYECKOTO) 13 i
MaTepHana
BrIonHeHHe HHIANBHUIY AJIbHBIX 3aJaHHI 40 46
(ITOArOTOBKA COOOIIEHHH, ITPe3eH Tl )
[ToaroToBka K TEKYIIEMY KOHTPOIIIO
KoHTtpo.ib: 26,7 | 26,7
IloAroToBKa K 3K3aMeHY 26,7 | 26,7
Yac. 108 108
B TOM 4YHCJI€
O0mast TPYA0EMKOCTh KOHTAKTHAA 28,3 | 283
padoTta
3a4. e 3 3

2.2 CTpykTypa JUCIHILIMHbI
Pacrnipenenenne BHaoB yueOHONH paGOThHI H HX TPYIOEMKOCTH I10 Pa3/ienaM I CIIHIDIHHEL.
Pazpensl (TeMbl) TUCIMIUIHHEL, H3YYaeMbIE B 3 CEMECTPE

Ko/IiecTR0 IACOB

BHeaynx

Ne HanMeHOBaHHe P a3Ne10B (TeM) ks AymiaropHas padora mo’:ma

padora

Ja 3 JIP CPC

1 2 3 4 5 6 7
1. | UcTouHMKH OOMBIMMX JAHHBIX H 3aJa4H 9 2 2 5
2. | Merogp! obpaGorku: Map Reduce 12 2 2 8
3. | Metompsl peaymmzatmu: Hadoop u ip 12 2 2 8
4. | XpaHnenne gaHHbiX: NoSQL 12 2 2 8
5. | Bigtable ot Google 1 RDD 12 2 2 8




Ko/nriecTR0 ACOB
Bueayn
. HTOpHA
Ne HanMeHOBaHIe P azHe10B (TeM) Beero AymaropHas padora 5
padora
Ja 3 JIP CPC
1 2 3 4 5 6 7
6. | Amropurmbl 0OpabOTKH IMOTOKOB JAHHBIX 12 2 2 8
7. | Ilouck 1oxoxmux oO0beKTOR B OOMNBIIIX JAHHBIX 12 2 2 8
NTOI'O mo pasgenam JCHHILIHHbI 81 14 14 53
KoHrpons camoctosrensHon padoTsl (KCP)
[IpomexytouyHas artectaips (MKP) 0,3
[ToaroToBKa K TEKYIEMY KOHTPOIIO 26,7
O0mAas TPYA0EMKOCTD M0 JHCIHILTHHE 108

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camMocmoameNbHAA paboma cnyoeHma

2.3 Cogep:xanue pasiesioB (TeM) THCIHIIMHDBI
2.3.1 3aHATHA JEeKIIHOHHOI 0 THIIA

PDopma
Ne HanMmeHoEBaHHe P aze/1a (TeMbI) CopaepzraHMe pazfena (TeMbl) TERYINEro
KOHT] 011
1 2 3 4

Hayka o JaHHbIX — 0OOHapy:KeHHe 3aKOHOMePHOCTeH B
JIaHHBIX, H3BJIeMeHH e 3HAHHH H3 JaHHbIX B 00006M1EHHOH
topnme. KrmaccHueckie HCT OMHHKH GQNBIIHX JaHHBIX -
HHT epHeT BellieH H COLHATLHBIE MeHA, BHYTPEeHHSA
HH()OpMAaIEHs NPeANPHATHE H OpraHH3a1HI,
aCTPOHOMHYeCKHe HaOIII01eHHs1, HelIpePbIBHO
MOCTYTAIOIHE JaHHbIE C H3IMEPHTEILHBIX YCTPOHCTB,
coObITHA OT PaJHO1acTOTHBIX HAEHTH()HKAaTOPOB, TOTOKH
cooGIIeHHH H3 COLTHATBLHBIX ceTel, MeTeopOIIOTHIecKHe
JlaHHbIe, JaHHbIe JHCTAHIIHOHHOTO 30HHPOBAHHS 3€MIH,
M cTOYHHKH GOMBIMHX JaHHBIX MOTOKH JAaHHBIX O MECTOHAX OKIEHHH aGOHEHTOB ceTel P
U 3a7a4u COTOBOH CBSI3H. Y CTPOHCTB ayJHO- H BHAEOPETHCTPALIHH.
Baz0BbIH NpHHIEHI 08paGoTH GOIBIIHX JaHHBIX
TOPH30HTAJIbHA MacIITaGHpyeMoCThb, 00ecIIedHB Ao ast
006paGoTKy AaHHBIX, paclpeeléHHbIX Ha COTHH H ThICTIH
BBMHCTHT ebHBIX Y310B, Ge3 Jerpa aliH
NP OH3BOHT eTbHOCTH. ATIapaTHO-TIPOrPaMMHbIE
KOMIUIEKCHL, A5 06paGoTKH GoibIHX JaHHBIX: Aster
MapReduce appliance. Oracle Big Data appliance,
Greenplum appliance. IIocTpoeHHe KIacTepoB Ha OCHOBE
Tep COHAIILHBIX KOMITbIOTePOR. KOMITLIOTEpBI ¢
apxHTeKTypoH SIMD.

ITapanentHasi (pacripeaeneHHas) o6paboTka JaHHBIX.
BbrMHCIEHH: B KOMITbIOTEPHBIX CeTsX. Pacripe/eneHHe
BBMHCIHT &MbHOH Harpy3KH I10 y3naM. BamaHcHpoBKa
Metomsl Oﬁpaﬁofl‘KI-I: Map HAaIPY3KH, CTaTHYecKas H JHHaMHYecKas GanaHCHPOBKaA. P
Reduce Meton koMmaHHH Google Mpe/cTaRTeHHs ITapalTeIbHOT O
TMpoliecca BbMHCTEHHH. IIpHMephI HCITOb30BAHHS.
IIpHMephI ITONME30BATELCKHX (YHIIRE AT cTafHH Map,
cragHH Reduce.

IIpoexkt doHaa Apache Software Foundation - ceoGoaHo
pacIipocTpaHAeMbE] Habop YTHIHT. GHO/THOTeK H
(ppeHMBOPK 1A pazpaGoTKH H BLIIQTHEHHA
Mertomsl pearmmsarmu: Hadoop | pacnpenenérsmix nporpamm. Mozyma Hadoop Common P

H JIp (cBAZyIONIee MporpaMMHOe ofecliedeHHe - HaGop
HH(}pacTPYKTYPHBIX MpOrpaMMHBIX GHGMHOTEK H YTHIIHT),
HDFS (pacnipenenénnas ¢atnoras cHcTema), Y ARN
(cHcTeMa 1 ITTAaHHPOBAHHA 3aaHHH H YIIpaRI eHH:

)




dopma

Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) TERYIUEro
KOHT] 0711
1 2 3 4

wmactepoM) H Hadoop MapReduce (rmatdopma
MPOTPaMMHPOBAHHSA H BLITOIHEHH: pacrpeleléHHbIX
MapReduce-BermHcneH ). OfecriedeHHe TOPH2OHT ANTLHOH
MaciTa GHpyeMocTH Kmactepa B Hadoop.

Ortka3z ot TpedoBaniii ACID k CVB]I IpH XpaHeHHH H
o6paGoTKe JAHHBIX BO MHOTHX IPHIOKEHHSX,
padoTarnHx ¢ GaBIHMH JaHHBIMH. Teopema CAP.
ATbTepHaTHBHBIE P &LIHOHHBLIM I10AX0/bI K XPaHEeHHIO
4. XpaHeHHe IaHHBIX: NoS QL JaHHBIX. THITBI CHCTEM: «KITHOY - 3HadeHHe» (key-value JIP
store), «ceMeHcTBO cTOIOLIOR» (column-family store),
JIOKyMeHTO-O0pHeHTHpoBaHHBIe (document store),
rpadoebie. IIpHMepkl xpaHHHIN - Berkeley DB, Amazon
DynamoDB. Apache HBase. Neo4.
PacripeneneHHoe xpaHeHHe (ailloB Ha KOMIbIOTEpax
Kmacrepa. Pemnennie Google: Bigtable. Mojemk JaHHBIX.
CrpoutenbHble Grmok. SSTable. Cmy:xb6a Chubby.
5. | Bigtable ot Google 1 RDD E;gﬁﬁgﬂamml (PACHANOMETIE, HABIMEIE, P
Pemenne 1 Spark: RDD (Resilient Distributed Datasets:
A Fault-Tolerant Abstraction for In-Memory Cluster
Computing).

BorbIlHe 10T OKOBbIE JaHHbIE, 33/Ja5H H AT OPHTMBI T
AJ'JTOpHTMZbI OﬁpaﬁoTIGI HHX. ITofcieT KQTHYeCTBA YHHKAILHBIX 371eMEHTOB B
OTOKOB JTAHHBIX TOTOKE (MYyIIbTHMHOXKECTBE ). ANTOPHTM PriazKore-

MapTHHa.
TToHCK MOX0#kHX 00beKToB. CXO/ICTBO MHOIKECTB I10
JKarxapy. Paz0HeHHe JOKYMEHTOB HA ITHHITBL
ITomck moxokHx 0OBEKTOB B CHIHaTypbl MHOXKECTB ¢ COXpaHEHHEM CXOJCTRA.
OOIBIINX JaHHBIX MatpHiHoe npe/cTap/IeHHe MHOKeCTB. MHHX ertr —
CHTHATYPbI, BbIMHCIeHHe. XellIHpOoBaHHe 0Ky MEHTOB C
yueroM GrmizoctH. LSH ans MunXeln — cHTHaTyp.

Ipumeyarue: JIP — omyem/Bauuma nabopanioptoii pabonist, KII - estnonteHue Kypcogozo npoekiida, KP - Kypcoeoii
pabont, PI3 - pacyemHo-epagudeckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecnmuposeanie, P3 — peuiertie 3adad.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA
He npexycMOTpeHEL.

2.3.3 JIaGopaTopHbIe 3aHATHA

dopma
Ne HanMmeHoEBaHHe P aze/1a (TeMbI) HanmeHoBaHHe J1a00pAaT 0PHEBIX padoT TERYINEro
KOHTPOJIA
1 2 3 4
HcTouHmki COMpIIINX JaHHBIX
1. IIpenoGpadoTka JaHHBIX JIP
H 3aJauH
" Mertozpl oOpaborkn: Map M R -
Reduce
Metome1 peamzaipia: Hadoo
3. eI P B p Hadoop JIP
U JIp
4. | XpaneHue gaHHbIx: NoSQL T'padoBble 6asbl JAHHBIX P
5. | Bigtable ot Google u RDD XpaHeHHe (aiinon P
6. OpHIMEL 06pa60TKH AnropHurM $uazkone-MapTHHa JIP
TIOTOKOB JaHHBIX
i ITomcK MOX0XKHX 0OBEKTOB B PaccTose o Kakkapy i
OOIBIIMX JaHHBIX




Ipume yanue: JIP — onmyem/Zamma nabopamopHoii pabonist, KII - estnonHeHue Kypcogozo npoekiia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoeanie, P3 — peuiertie 3a0ad.

2.3.4 IlpumMepHas TeMATHKA KYPCOBBIX PA0OT (IIPOEKTOB)
He npexycMOTpeHEL.

2.4 IlepeueHb y1eOHO-MeTOHUECKOT0 oOecmedeHHA /I CAMOCTOATEIbHOI padoThbl
00YYAOIIHXCA N0 JUCI[HILIHHE (MOXYJ/II0)

[lepeueHp yueOGHO-METOAHYECKOTO O0ECTIEYeHUS JUCITHIUTHHEI
No Bug CPC I1O BBITIOJTHEHHIO CAMOCTOSTEIBHOH paboTh
1 2 3
1 H3yueHne MeToamueckie yKa3zaHHS IO OpPraHU3alli CaMOCTOSTEIbHOH
TEOPETHYECKOT O paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MaTepHana HHG OpMAITHOHHBIX TeXHOIOorHit, mporokorn Nel or 30.08.2019
2 Perenne 3amau MeTtoamueckie yKa3zaHHS IO OpraHM3al[iil CaMOCTOSTEIbHOMN
paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kadempoii
HH} OpMAIHOHHBIX TEXHOIOrHi1, mporokorn Nel ot 30.08.2019

Y4eOHO-MeTOAHUYECKHE MaTepHabl I CAMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS H3
YHCIIa HHBAHIOB H JIHMI] C OTPAHHYEHHBIMH BO3MOKHOCTSMH 3710poBbs (OB 3) Impe1ocTaBIsroTcs
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAaIIHH:

JI71s1 vl ¢ HapyIIeHH SIMH 3PEHHS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHO# (opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapyTIEeHUSIMH CITyXa:

— B MeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JI71s1 THIL ¢ HapyIIeHNSIMHA OITOPHO-ABHTAaTEIBHOIO aIMlapara:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTAa,

— B opMe ayaunodaiina.

JlaHHBIIT TIepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaFOIIIXCA.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B cootBerctBuu ¢ TpeGopaHmsvu OI'OC B mporpamma JUCIUIUIHHEL IIPeAycMaTpPHBAET
HCTIONb30BaHHE B Y4YeOHOM IIpollecce CIeAYIONX 00pa3oBaTellbHbIE TEXHOIOTHH: YTEHHE
JEKIHiT ¢ HCIOJIb30BAaHHEM MYIbTHMEIHITHBIX TEXHOIOTHI; METOJ MAaJbIX TPYIII, pPa3dop
MpaKTHYeCKHX 3ajad H KeHCOB.
[Ipn oOyueHHH HCITONMB3YIOTCS CIEAYIOIHE 00pa30BaTEIbHbIE TEXHOMOIHH:

— TexHolorud KOMMYHHKAaTHBHOTO OOYuYeHHS — HalpaBlIeHa Ha (opMHpoOBaHIe
KOMMYHHKaTHBHOII KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIsIeTCS 0a30BOH, HEOOXOAMMOM I
aJlaNTaIii K COBPEMEHHBIM YCIOBHSAM M KKYIIb TYPHOH KOMMYHHKAITHH.

— TexHonorus pasHOYpPOBHEBOro (aHQdepeHIIHPOBAHHOI0) OO0yUeHHS — ITpejIioliaraet
OCYIIECTBIIEHIE TI03HABATEIbHOI JAESITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOMIPSS HX pealTH30BBIBATh CBOI TBOPYECKHIT



noreHIHan. Co3maHie H HCIIOIb30BAaHHE IHATHOCTHYECKIX TECTOB SBIISETCSH HeOTheMIeMOil
YACTHIO JAHHOIL TEXHOIOIHH.

— TexHomornsa MOAYIBHOrO OOYYeHHS — IIpeAycCMaTpHBAaeT JelleHHe COAepKaHHsI
JUCIHIUTHHBI Ha JOCTaTOYHO aBTOHOMHEIE Pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYypC.

— HHpopmanHOHHO-KOMMYHHKaI[HOHHEIe TexHomornun (MKT) - pacnmipstor paMku
00pa3oBaTeIbHOrO ITpoIiecca, ITOBBIIIAS €ro IMPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H TIOBBIINIEHHIO ITO3HABATeIbHOM
akTuBHOCTH. B pamxax KT Beraensrorcs 2 BUIa TEXHOIOTHI:

— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TIO3BOJISET 3 eKTHBHO
JIOTIOTTHHTH ITPOIeCC OOYyUEHHS SI3BIKY Ha BCEX YPOBHSIX.

— UHTepHeT-TeXHONMOTHH — TIPEJOCTARISEOT IMHPOKHE BO3MOKHOCTH JUIS  TIOHCKa
nHpopMarii, pa3padoTKH HayIHBIX MPOEKTOB, BelleHHI HayYHBIX HCCITeIOBAHHIA.

— TexHonornsa HHANBHIyaTH3aI[MH OOyYEeHHS — TIOMOTAaeT pPEealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHIUBHAYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYAIHXCL.

— IlpoexkTHasts TEeXHONOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICFICTBHS YYaIl[MXCS C IENbI0 PEIeHHsd 3ajadul, KOTopas OIMpeJelseTcs B paMKax
NpodecCHOHANBHOIT O OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00NAacTh.

— TexHonorusa oOydeHHS B COTPYAHHYECTBE — pealH3yeT HICI0 B3aHMHOIO OOYYeHHS,
OCYIIECTBISIA KaK HHAMBHAYAIbHYIO, TaK M KOVIEKTHBHYIO OTBETCTBEHHOCThH 3a pEIIEHHE
yUYeOHBIX 3a]1ay.

— HrpoBas TexXHONOrHs — MO3BOJIIET Pa3sBHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
TTOTEHIHAT KaKJ0TO YYaIleTOCsL.

— TexHolOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAITHIO JUTS PelIeH s ITOCTaBRIIEHHOI 3a[auyH.

KomruiekcHOe HCIIOIB30BaHHE B YUeOHOM ITpOIlecCe BCEX BBIIMNIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYallbHYI0 aKTHBHOCTH, Pa3BHBAIOT ITO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIYIIHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHT€PAKTHBHBIX 00pa30BaTeNbHBIX TEXHOIOTHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIE) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHIepa, HalIpaBJIeHHAas Ha pellleHHe O0MmIeit 3ajaun ITyTéM TBOPYECKOTO CIIOKEHHS
pe3yIbTaTOB HHAMBHAYAIBHOH palOoThl WIEHOB KOMAHABI C JEIEHHEM IIOMTHOMOYHI M
OTBETCTBEHHOCTH;

— TPOEeKTHas TEXHOIOTHS - HHANBHAYaIbHasI WIH KOIEKTHBHAS JIESTEeIbHOCTE 10 0TOO0pY,
pacrpeielIeHHIO M CHCTeMaTH3allHH MaTepHala IO OMpeelIeHHO TeMe, B pe3ylbTaTe KOTOPOH
COCTaBISAETCS MTPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAM3 peallbHbIX IPOOIEMHBIX CHTYAIlHH, HMEBIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANTbHOI AeSTeIbHOCTH, H ITOHCK BapHaHTOB
JIYYITNX PEIIeHHI;

— Ppa3BUTHE KPHTHYECKOTO MBIIDIIEHHS — 00pa3oBaTelbHas AeATeIbHOCTh, HallpaBIIeHHASI Ha
PasBUTHE Y CTYAEHTOB PasyMHOT0, pepIeKCHBHOI'O MBIITIIEHHS, CITOCOOHOIO BEIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Hii IMHMPOKO HCIIOIb3YETCSI Kak
MpernogaBaTeieM, TaK M CTYJASHTAaMH BO BpeMs JeKI[Hi, Ja00paTOPHBIX 3aHATHII M aHalM3a
Pe3yIbTaTOB CAMOCTOSITENhHOI paGoTBI. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIIeHIH KaKI0H KOHKPETHO 3a/laull HMeeTCs, KaK MPaBHIIo, HECKOIIBKO METOJIOB, @ 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.



KOJIHYECTBO
HCHOJ’I]:Z!yeM]:Ie HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp BH,E[ 3aHATHA HHTEPAKTHBHBIX
TEXHOJIOTHH
qacoB
[IpakTiyeckie 3aHSITH S B pexImMax
3 JIP B3aHMOJIEHCTBUS «IIPEIOAABAaTENb — CTYAEHT» H 14
«CTYIEHT — CTYIEHT»
Hroro 14

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnwA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camocmoanieNb Haa paboma ciyoexnd

Tembl, 3aaHis M BOIPOCHL JJIA CaMOCTOSITENBbHOH padoThl MPH3BAHBI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAlMH, YMEHHS CaMOCTOSITENIBHO PacHHPATh H YIIIyOlsATh 3HAHHA,
TIONTyYEHHBIE B XOJIe JIEKITHOHHBIX M MPAKTHYeCKHUX 3aHSTHI.

[Moxox pa36opa KOHKPETHBIX CHTYAIHIT ITHPOKO HCIIONB3YeTCsI KaK MpeofaBaTeleM, TaKk
H CTyZIEHTaMH TIPH TIPOBEAECHHH aHAIH3a Pe3yIhbTaTOB CaMOCTOSTEIBHOI paboTHI.

JUIs Il ¢ OrpaHMYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBBSI TIPEAYCMOTpPEHa OpTaHM3aIlisl
KOHCYJIbTAIMI C HCIIONMb30BAHHEM 3IEKTPOHHOI TTOYTHI.

JU1s1 TuIL ¢ HapyTIeHHSIMH 3PEHIST:

— B ITe4aTHOI (opMe YBETHIEHHBIM IIPH(TOM,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JUst i1 ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliiapara:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI IIPEAYCMOTpPEHa OpTaHH3aIlis
KOHCYJbTAIMI C HCIIOb30BAHHEM 3IeKTPOHHO TTOYTHI.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAFOITHXCHL.

1. OueHoYHBbIE H METOANYECKHE MATEPHAJTBI
4.1 OueHounble cpeAcTBAa I TEeKYIIEro KOHTPOJS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT ANHHI

O1leHOYHBIE CpPEeJCTBAa ITpeAHA3HAYEHbI JII KOHTPOIS H OIEHKH 00pa3oBaTelbHbIX
JOCTHKEHHIT OOYyYaroIMXCs, OCBOHBIIMX IIpOrpaMMy Y4eOHOH JUCIMILUIMHBI «Ha3BaHHE
JICITUTUTHHEL» .

O1eHOYHbIE CPeICTBa BKIIFOYAIOT KOHTPOJBHBIE MAaTEPHAIbI AT ITPOBEACHHS TeKYIero
KOHTpoJisi B (QopMe JTOKTajga-Tipe3eHTaIl[HH II0 ITPOGIIEMHBIM BOIIPOCaM, PasHOYPOBHEBBIX
3aJ[aHII, 1 POMEKYTOUHOMH aTTecTAHH B QOpMe BOIIPOCOB M 3aJaHHil K SK3aMeHY .

OrneHOYHBIE CpPEACTBAa IS HHBAIMIOB H JHI[ C OIPaHHYEHHBIMH BO3MOIKHOCTSIMH
3JIOPOBBSI BEIOHPAIOTCS C YIETOM HX HHAMBHIYAILHBIX IICHXO(H3HYECKHX 0COOEHHOCTEHH.

— ITPH HEOOXOIMOCTH HHBAJTHIaM H JTHI[aM ¢ OTPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MIPEAOCTABIISAETCS JOMOMHHTELHOE BPEMS JULS ITOATOTOBKH OTBETA Ha SK3aMEHeE,;

— IIPH MTPOBEAECHHH IIPOIIETYPHl OlIEHHBAHHS Pe3yIbTaTOR 00YYeHHS HHBATHIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 370POBBS MPEAYCMATPHBAETCS HCIIOIb30BAHHE TEXHHYECKIX
CPEJCTB, HEOOXOAMMBIX HM B CBSI3H C HX HHAWBHIYaTbHBIMH OCOOEHHOCTSIMH

— IMPH HEOOGXOAMMOCTH I O0YYAROIMINXCS ¢ OrPAaHHYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
U HMHBAMIOB IIpOIEeIypa OIEHHBAHHS pPe3ylIbTaTOB OOYYEHHS II0 JUCI[HIUIMHE MOXKET
MTPOBOJHUTHCS B HECKOIBKO 3TAIIOB.



[Iporerypa OIleHHBAHMS Pe3yIbTaTOB OOYYEHHS HHBAIMOB H JIHI[ C OTPaHHYSHHBIMH
BO3MOJKHOCTSIMH 3[OPOBbS IO IWCIIUIHHE (MOXYWIIO) ITpedyCMaTpHBAaeT IIPeJIOCTaBIeHHE
HHpOPMAIMH B (popMax, ajanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3IO0POBbS W BOCIIPHSTHS
nHpopMarrm:
JIyist v ¢ HapyTHEH I SAMH 3PEHHS:

— B ITe4aTHOH (hopMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.
JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

I[JT_}I JIHIT ¢ HAPYIICHHAMH OITOPHO-ABHI'ATCIIBHOI'O ararapara:

— B MevyaTHOIT Gopme,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.
JlaHHBII TlepeueHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00YYAIOIIHXCA.

CTPYKTYpa olIeHOUHBIX CPEJACTB sl TeKYllell H MPoMesKYTOYHOIl aTTecTaIiu

Kon HarmeHoBaHHe
No | KoHTpoimHpyemble pa3fenbl (TeEMbI) | KOHTP OJHPY EMOH OLIEHOYHOTO CPEJICTBA
B3
| we el R
LA
i HcTouyHuKH OOMNBIMIX ITK-1 (MITK-1.1) JTaGopaTopHas Bormpoc Ha si3ameHe 1,
MAHHBIX U 3aaul ’ paGorta 1 otyeTIio JIP 1
2 Mertons o6pabdoTki: Map ITK-1 (MITK-1.2) JIaGopaTopHas Boripoc Ha si3ameHe 2-
Reduce ™" | pabora 2 4, otuet o JIP 2
3 MeToasl peann3alim: TIK-1 (WIIK-1.3) JlaGopaTopHas Borpoc Ha sk3ameHe 5-
= Hadoop u ap ? pabota 3 8, otuerrio JIP 3
JIaGopaTopHas Borpoc Ha 3x3ameHe 9-
: ) 2
4 | Xpanenue ganuelx: NoSQL | IIK-2 (MIIK-2.1) BT Ay o —
; JIaGopaTopHas Borpoc Ha 3Kx3ameHe
P’ : 2 i |
5 | Bigtable or Google 1 RDD TIK-2 (HT1K-2.2) pabora 5 1316, oTuerio JIP 5
g AIropuTMBI 00padOTKH ITK-3 (MITK-3.1) JlaGopaTopHas Borpoc Ha sK3aMeHe
TIOTOKOB JTAHHEBIX ' pabota 6 17-19, oruermo JIP 6
; IToHck MOX0KHX 0OBEKTOR B IK-3 (MTIK-3.2) JTaGopaTopHas Bormpoc Ha sK3aMeHe
OOJBIIIX JAHHBIX =" | pabora 7 20-22, oruerro JIP 7

HoxasaTe.Jm, KPHTEPHHA H IMIKAJIA OIEHKHA C(l)O])MHpOBaHHle KOMIeTeHIHH

CoOTBeTCIBHE IIOPOTOBOMY VPOBHK) OCBOEHHS KOMIIETEHIIIIT

TIAHHPYEMBIM

PE3YIbTaTaM oﬁyqumI H KPHTCPHAM HX OLICHHBaHH A (oreHKa: y,[[OB.]'leTBopHTeJleO)Z

ITK-1

HIIK-1.1

3Hams

(GyHAAMEHTAJIbHOH U NPHKJIAJHON MATEMAT HKH

Crnocofen ¢opMyIHpoBaTh H pelllaTh AKTYAJbHble W 3HAYNMbIE 331a4H

Cozoaem mamemamuyuecKkue mMo0eau HA OCHO6€ AHAIU3A NP ODIeMHOI

obdnacmu ucciled06anua 6 odaacmu yHOAMeHMAILHOU U NPUKTIAOHOU

Mamemamuxu
Bosmootcnocmu cyugecmeyiouyeii npozp ammuo-mexHu4eckoll apxumexnmypsl

Cogpemennuiii omeuecmeennsiii 1 3apybedxchvlii onvint 6 Npogpheccion ansHoil

OeamnenvHocniiL

Memoowvt u npuemvt popmanuzayuu 3a0a4

Azvixu popmanuzayuns ynxyuonansHvlx cneyuguraruii



Yuems

Bnadems

HIIK-1.2

3Hams

Yuems

Bnaoems

HIIK-1.3

3Hams

Yuems

3a0ay 3aHamusa (Yuxna 3auamuil), euoa 3aHamuis;
Ilpoeooums anamiz ucnonnenus mpeboearii
Bopabamvieams eapuanmul peanuzayiiit mpeboeaniil
Henonvzoeams memoow u npremst popmanusayinl 3a0ay
ITnanupoeams npoexmusie pabonivt

OI}QHK'(I Kaiecmea @OpMCb’ILﬁ?(HﬂJH HOCHIAGNEHHbIX 3a0ay 6 COONEenicElll ¢
mpeﬁoeauumu MexHuYecko20 3a0aH1s il apyawc HPUHAIMDBIX € Op2aHlzalfiill
HOPMAMmieH blx dOKyM@HﬂJOG

OI{QHK'G Kadecniea alcopummusaifiiii nocniacieHHsvlx 30044 € COONEenicnIeLL ¢
mpeﬁoeauumu MiexHUYecko20 3a0aHs 1l dpyeux HPUHAMDBIX € Op2aHizaljiild
HOPMAMiEeH blx doxymeumoe

Omeemst Ha GOFIpOCHL U rpedﬂoafcemm YHacmHuxoe ananmu4eckorl 2PVFIFbL
Hpoexima

ObocHosvreaem npednazaemote petieHun u onpedenaem
HHCMPYMEHMAPUIl Ux peanu3ayuu
Bosmooicnocmu cywecmeyiougeti np o2p aMMH O-1exXHU4eCcKoll apXumexnypsl
Cogpemennuiii omeuecmeennviii 1 3apybedchvlii onsim 6 Npogecclon ansHoil
OesmenvHocimu
Memoowst u npuemvt popmanuzaruu 3a0a4
Memoows u npuemvt aneopummizayjiil NOCMAGIEHHbIX 3A0ay
Aszvixu popmanuzaiuins QyHxyronanbHvix cneyuguraruii

3a0ay 3aHamus (Yuxna 3ausamuil), euoa 3anamuis;

Ilpoeooums anamiz ucnonHenus mpeboeartiiil

Ilpoeooums oyenxy 1 0bocHoean e peKoMeHOyeMblX peuleHiil
Henonvzoeams memoodu 1 npuemst popmanusaytil 3a0ay

Ipumensms cmandapmmvie anzopunmsl € COONEENCmeyouLx obnacmsx
ITnanupoeams npoexmusie pabonivt

OI{QHK'CI Kaiecmea gbopmcmtmaz;:.m HOCINAGNEHHbIX 3a0ay 6 COOMEGenicniELll ¢
mpe6oeaumu HexXHIUYecko20 3a0anus 1l dpyeux HPUHAIMBIX € Op2aHiizalfiild
HOPMAamiieH blx 0OKyM€HF?106

OI}QHK'(I Kadecniea dajizopummusaiftiii HOCniaGneHHbIX 3a0a4 8 cOOMEeniceLiL ¢
mpeﬁoeauwmu MeXHUYecKo20 3a0aH1s 1l Opyeux HPUHAIBIX € Op2aHiizaljiill
HOPMAmieH blx @OKyM@HﬂEOG

Omeemst Ha GOFIPOCHL 1 rpedﬂoafcem.m VHACNIHUKOG axanumii4ecKoii 2PVFIFIbL
Hpoexma

Ouenka Kauecmeéa @iZOpUMMU3AUUN NOCMAGNIEHHLIX 3404y 6
coomeéemcmeuy ¢ mpedosanHuAMI MEXHUYECKO020 3a0 AHUA U 0PYUX
HOPMAMUEHBIX 00KYM EHMO0E
Bosmootcnocmu cyugecmeyrouyeii npozpammHo-mexHu4eckoll apxumexniypol
Cogpemennuiii omeuecmeennsviil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesiniebHOCMIL
Azvixu popmanuzayuins pyrxyronanvHvlx cneyuguxauii

IIpogooums ananus ticnonHenus nipeboeaHiii
IIpoeooums oyenxy t 06OcHOBaHIe PeKOMEHOYeMbIX PeuleHilll
Hcnonvzoeams memoodst u npiiemsl popmanusayiiu 3a0ay



Bnaoems

IIK-2

HIIK-2.1

3Hams

Yuems

Bnadems

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Inanuposams npoexmuvie pabonivi

Oyenxa rxauecmea opmanuzaiyuil NOCMAGIEHHBIX 300a4 6 COOMEeNiCMELL C
MpeboGaHUSAMLL NMEXHUYECKO20 3A0AHUSA Wil OPY2UX HPUHAMBIX 8 Op2aHU3ayuLL
HOPMANEHbIX OOKYMEHIN 08

Oyenxa xavecmea anopummu3aifuill NOCMAGneHHsIX 3a0ay 8 cOONGenicieaull ¢
MpeboBaHUSAMLL NEXHUYECKO20 3A0AHUS Wil OpY2UX HPUHAMBIX @ Op2aHU3ayuiLL
HOPMANi6HbIX OOKYMEHINO0E

Oyenxa xavecmea i 3@ GexmueHocniiL HpoZPamMmMHOZ0 K0Oa

Omeemut Ha €oNpocsl U NPeONONHCeHUs VYACNMIHUKOE AHATUMUYECKOl 2PVInbl
npoexma

Cnocooen 3IQhpekmueHo naaHuposeams HeoOXo00UMble pecypcbl U IManst
6LINOJIHEHUA pabom € obaacmu MamemMamuieckKozo Mo0eUpo6anus u
UHQOPMAUUOHHO- KOMMYHUKAUUOHHBIX HIEXHOI0ZUIL, COCIASLANG HA 6bICOKOM
YDO6HE COOMEemcmeyoujie mexHuuecKie ONUCaHua U UHCIPYKYUU
3Haem u npumeHsem CcOEPEMEHHble MEMO0002UU  Pa3pad omKu
npozZpamMmHozo 06 ecneveHusa U MexHOI0ZUN NPOZPAMMUD 06 AHUA
Bosmoocnocni COGPEMEHHBbIX Il HNepPCHEeKMUGHDbIX cpedcme pas’pa6om;{u
NPOZPAMMH bIX NPOOYKINOG, NeXHUYeCKUX Cpeocne
Memooonoeui pas’paﬁomm HpocpaMmHoco O6€CP’I€‘{€HI££ i mexHojJoculd
NpO 2P aAMMUPOGAHA
Cmanoapmul € obnacmu xavecmea, npumeHimMble K npeomMemnoii obracmu
OcHoevt COGPEMEHHBIX ONeEPayiiOHH bIX CLUCHEM
Vrpaa;:em;e Kadecnieom. KOHNIPOIbHble CHIICKLU, se;mgbzmmﬂm, G{UIH(){H‘{H}I
(npuemo-coamoum vie tUCnbIMAHLS)
Memoow u HpLemMbl dilcOpummizatfiils 1ocmacierHH blx za0ay
Texuonoeuu npoepammupoeaniis
Hopmamuenvie ooxymenmst, onpeoensiowjue mpeboeanis K OQopmieHiio
NPOPaAMMHO20 KOOa

Cozoasams Ha 3aHAMUAX NPOBIEMHOOPUCHMUPOBAHHYIO 00pA306amens Hywo
cpedy, obecneuusaouyio Qopmupoearie y obyuaowuxcs KomHemeniyuil,
npedyemompennvix  mpeboeanusmu DPIrOC u (uwmi) obpazoeamensHvlx
CHAHOApPMOE, YCIMAHOGTIEHHbIX 0bpazogamensHoil opzanuzayueii (1)
0bpazoeamenvHoil NPO2PaAMMOIl K KOMHEMEeH UM EbINYCKHUKOG

IIposooums ananus tcnonHenus npeboeaHiiii

Buipabamvieams sapuanmet peanuzayuu mpeboeariiii

IIpogooums oyenxy it 060cHOBaH e PEKOMEHOYeMbIX PeUuleH1ll

Inanuposams paboniv

Paspabamvieams peznamenninvie 0OKyMeHN1bl

Ipumensms cmanoapmmsie aizopunimMsl 6 COONMEENCMEYIouLXx obiacmsax
Tucams npozpammmsiii KOO Ha ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA
Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexmypui

IInanuposams npoexmuvie pabonvl

Anamuz  eozmosicnocmeii  peamusayuiu  mpeboeaHuii K - NPOPAMMHOMY
obecneueHuo



HIIK-2.2

3Hams

Yuems

Bnaoems

Oyenxa epements 1 mpyooemxkocmil peanuzayuu mpebogantil K Hpo2pamMmmHOMY
obecneyentiio

Coenacoeaniie mpeboesantiii K HNpPODAMMHOMY obecneueniiio c
3aUHINEPeCcOBaAHH bIMLL CILOP OH amil

Onpedenenue cmanoapmoe € obracmil Kadecmed, KOMOPbIM HeobxoouUmMo
cnedoeams Hpu 6bINOAHe UL pabom

Paspabomxa peznamenniog no yupaegieHiio Ka4ecneom

Coenacoeaniie pe2namenniog no ynpaeneniiio Kaie cneéom ¢ 3aUHmepeco8aHH bimil
cropoHami

Vmeepowcoenue peznamenmoe no ynpaeneniiio kauecneom

Ipunsmue ynpaenenyeckux peuteHiiii no U3MeHeHIUI0 HPO2PaAMMHO20 KOOd
Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Pacnpeoenentie poneii u anamimideckux pabom no y4acmHukam aHaiumu4eckoii
2pynmnsl Npoexma

Omeemsl Ha @onpocsvl U NPeoONoNHCeHUs VUACHHUKOE AHAIMUYeCKOll 2pynnsl
npoexma

3naem u npumeHsem Jydlile MUPO6ble NPAKMUKU OQOpMIIEHUA
npoZpamMMHOZ0 K004, HOPMAMUGEHBIX O0O0KYMEHMO06, MEXHUUECKUX
ONUCAHUIL U U UHCID YKUUIL
Bosmoosicnocnmiu.  cogpemennblx 1l NEPCREeKMUEHBIY  Cpeocme  paspabomkii
NPOSPAMMHBIX NPOOYKINNO6, MEeXHUYeCKUX cpedcnie
Memooonoauu paspabomxu npocpamMmuozo obecneyeHus i MeXHONO2Ul
PO AMMUPOBAHUS
Cmarnoapmut @ obnacmu kauecmea, npuMeHtMble K npeomemuoil obnacmiu
OcHoebl cogpeMenHbIX ONepaljliOHHbIX CliCeM
Ipaeuna oenoeoii nepeniicxii
Memoousl u npuemvl anzopummizayiiil NOCMAGIEHHBIX 3A0ay
Texnonoauu npozpammupoeaniis
Hopmamuenvie oOoxymenmul, onpedenswouue mpeboganus K o@opmieHio
NPOSPAMMHO20 K00a

Cozoasams Ha 3aHAMUIX NPOBIEMHOOPUCHMUPOBAHHYIO 06pa306amensHywo
cpedy, obecneuusaiouyio Qopmupoeariie y obyuaowuxcs KoMmHemenyuil,
npedycmompennvix mpeboeanusmu DPIOC u (uwm) obpazoeamensHvlx
CIAHOapMoe, YCIAaHOGIeHHbIX o0bpazoeamensHoil opeanuzayueil u  (w1u)
o0bpazoeamenvHoil HPO2PaAMMOIl K KOMNEMEeHYUsIM GbINYCKHUKOE
Buipabamvieams sapuanmot peanuzayuu mpeboeariiii

IIpogooums oyenxy it 060cHOBaH e PEKOMEHOYeMbIX PeUuleH1ll

Inanuposams paboniv

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmbiii KOO HA GLIOPAHHOM 3bIKE NP OZPAMMUP OGAHLS
Ipumensmo nyuuiiie Mupogsle NPaxmuKi 0QopMIeHis HPOZPAMMHOZ0 KOOd
Henonvzoeams go3mosicHocmu uMeioujeiics mexHudeckoil /un npo2pammHoii
apxumexmypul

Inanuposams npoexmuvie paboniv

Anamuz  eosmosicnocmeii  peamusayuiu  mpeboeaHuil K - NPOPAMMHOMY
obecneyeniiio
Oyenxa epementl 1 MpyooemMKocmil peanizayuu mpeboeanii Kk npopammHOMy
obecneyeniito



IIK-3

HIIK-3.1

3Hams

Yuems

Coenacoeantiie mpeboeaniiii K HpOPAMMHOMY obecneueniiio c
3aUHINEPeCcOBAHH bIMLL CINOPOH aMil

Onpeodenenue cmanoapmog 6 obnacmil Kayecmed, KOMOPvIM Heobxooumo
cnedoeams Hpu 6bINOAHeHLL pabom

P aspabomxa peznamenniog no Yynpaenexuio Kavecnéom

Coenacoeaniie pe2namenniog no yNpaenexiLo Kaie cneom ¢ 3auHNnepeco8aHH bimil
cmopoHamu

Vmeepowcoeniie pecnamenmoe no ynpaeneniiio xauecngom

Tpunsmue ynpaenenyeckux peuteHulii no U3MeHeHLI0 HPOZPaAMMHO20 KOOd
Peoaxmupoeaniie npoepammuozo xooa

Cnocooen 3IQpekmusHo npumeHaAms @RZOpUMMUYECKUE U NPOP AMMHbBLE
peuleHua € obnacmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UI, a
maxsice yuacmeo6ams 6 UX NPOEKMUPOSAHUI U P 43D Ad OmKe

3Haem u npumeHAem co6peMeHHble INEXHOL0ZUU 6bINO0JIHEHUA P ad 0N no

cozoanur (moduguxauun) u conpoeodxicoeruwo HC
Bosmootcnocmu cyugecmeayrouyeii npozp aMmmHo-mexHu4eckoll apxumexnypsl
Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMIEHbIY  Cpeocme  paspabomki
NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeocnie
Memoodonozuu paspabomxu npopamMmuozo obecneyenus U MeXHONOo2ull
NPO 2P AMMUPOGAHUS
Memoodonoeu u mexnonozutl HPOEKMUP OBAHUS 1 LICHONb308aHUSA OA3 OAHHBIX
Texunonoouu  evinonHenus pabom no  coz0anuilo  (moougurayui)  u
conpoeodicoeriio HC
Huempymenmut u memoost npoeedenuiss ayounioe Kauecmeda
OcHogbl cOGPeMeHHbIX ONepayIiOHHbIX CLICHIeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onvint 6 Hpogpeccion ansHotl
OesmenvHocmi
Memoous u npuemvt anzopummizayuiil NOCMAGIEHHBIX 3A0ay
IIpozpammusie npoOykmsl 015 2paguuecko20 omobpaiceHiis aneopummos
Buibpanmviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
SMOM 3bIKe
Homayuu u npocpammiuvie npooykmsl 01 2paguueckozo omobpaxicemiis
anzopummoe
Komnonenmovt  npozpammio-mexHuyeckux  apxumexmyp, cyujecmeymoujiie
HPUTONCeHUS U LUHmMepeiicsl 63aUMOO0eticIels ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu vlOpaHHoil cpedsl NP OZPaAMMUP O8AH1IS
Hopmamuenvie ooxymenmui, onpedensiouue mpeboganus K o@opmieHuo
NPOSPAMMHO20 K00d

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcnonv3oeamv memooul 1 npuemst ai2opummu3aljLil NOCNaneHHyx 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 Zpaguueckozo omobpaxicemiis
anzopummos

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIouLIX 0bnacmsax
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Henonv306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensimo nyuuie Mupogsle NPaxmuKi 0QopMIeHLs HPOZPAMMHOZ0 KOOd
Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl



Bnaoems

HIIK-3.2

3Hams

Yuems

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cricnemy KOHMpPOa eepculil

Onpedenenue cmanoapmog 6 obnacmil Kayecmed, KOMOpbvIM Heobxooumo
cnedoeams Npii 6bINOAHe L pabom

P aspabomxa peznamenniog no YupaeneHiio Kauecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmMopoHami

Oyenxa xavecmea u 3 GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckux pabom

Omeemsl Ha 6oNPOCHL U NPeONONCeHUSs VUACHIHUKOE GHAMUNUYECKOll 2pynnsl
npoexma

3Haem  KOMNOHEHMbI  COSPEMEHHBIX  NPOZPAMMHO-NEXHUUECKUX
apxumexkmyp, IQPexkmusHo npumeHsem Memoost U npUeMbl
a1ZopumMuU3 ayuu
Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl
Bosmoosicnocmiu  cogpemennblx U NEPCHEKMUEHBIX  Cpeocme  paspabomkii
NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeoCnie
Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
PO AMMUPOGAH1S
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoouu  evinonHenus pabom no  coz0anuio  (Moougurayui)  u
conpoeodicoeruio HC
OcHogbl cOGPeMeHHbIX ONepayIiOHHbIX CLICHIeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onvint 6 Hpogpeccion ansHotl
OesmenvHocmi
Memoous u npuemvt anzopummizayuiil NOCMAGIEHHBIX 3A0ay
IIpozpammusie npoOykmsl 015 2paguuecko20 omobpaiceHiis aneopummos
Cmanodapmmsie anzopummol i 06RACMIL UX NPUMEHeH1Is.
Buibpannuiii 361K NpOZPAMMUPOBAHLIS, OCODEHHOCHIL NPOZPAMMUPOBAHUSL HA
SHIOM S3bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omobpaxicemiis
anzopummoe
Komnonenmovt  npozpammno-mexHudeckux  apxumexmyp,  cyujecmeymoujie
HPLULONCEHUS 1 LUHmMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v1OpaHHoil cpedsl NP OZPaAMMUP OBAHLIS
Hopmamuienvie oOoxymeHnmul, onpedenswowue mpeboganus K o@opmieHio
NPO2PAMMHO020 K00a

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcnonv3oeamv memooul 1 npriemsl ai20pUNIMU3aLjLill NOCHIAGTEHHbIX 3a0ay
Hcenonvz06ams npoepammuvie Npooykmsl 015 2paguyeckozo omobpaxcemiis
aneopummos

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmsiii KOO HA GLIOPAHHOM A3bIKE NP OPAMMUP OBAHLS
Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA
Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexmyp ol



Bnaoems

HIIK-3.3

3Hams

Ymems

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cricnemy KOHMpPOa eepculil

Onpedenenue cmanoapmog 6 obnacmil Kayecmed, KOMOpbvIM Heobxooumo
cnedoeams Npii 6bINOAHe L pabom

P aspabomxa peznamenniog no YupaeneHiio Kauecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmMopoHami

Oyenxa xavecmea u 3 GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckux pabom

Omeemsl Ha 6oNPOCHL U NPeONONCeHUSs VUACHIHUKOE GHAMUNUYECKOll 2pynnsl
npoexma

Sppexmusno npumernsem cyujecmeyrouiie npozpammHble peuieHus U
uHmep heiicol 63auUMO0eiicmeus ¢ HUMU 6 00aacmu UHPOPpMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UIL
Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl
Bosmoosicnocmiu  cogpemennblx U NEPCHEKMUEHBIX  Cpeocme  paspabomkii
NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeoCnie
Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
PO AMMUPOGAH1S
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoouu  evinonHenus pabom no  coz0anuio  (Moougurayui)  u
conpoeodicoeruio HC
OcHogbl cOGPeMeHHbIX ONepayIiOHHbIX CLICHIeM
Cogpemennuiii omeuecmeennsiii 1 3apybedxcHviii onvint 6 Hpogpeccion ansHotl
OesmenvHocmi
Memoous u npuemvt anzopummizayuiil NOCMAGIEHHBIX 3A0ay
IIpozpammusie npoOykmsl 015 2paguuecko20 omobpaiceHiis aneopummos
Cmanodapmmsie anzopummol i 06RACMIL UX NPUMEHeH1Is.
Buibpannuiii 361K NpOZPAMMUPOBAHLIS, OCODEHHOCHIL NPOZPAMMUPOBAHUSL HA
SHIOM S3bIKe
Komnonenmovt  npozpammro-mexHudeckux  apxumexmyp,  cyujecmeymoujie
HPULONCEHUS 1 UHMepeiicol 63aUMOO0eticINEUs ¢ HUML
Texnonoauu npozpammupoeaniis
Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS
Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NPOSPAMMHO020 K00a

ocobeHHocmetl npenodagaemozo yuebHoz2o Kypca, OUCYUnIuHbl (Mooyis);
Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcnonv3oeamv memooul 1 npuemst ai2opummu3aljLil NOCNaneHHyx 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 Zpaguueckozo omobpaxicemiis
anzopummos

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIouLIX 0bnacmsax
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Henonv306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensimo nyuuie Mupogsle NPaxmuKi 0QopMIeHLs HPOZPAMMHOZ0 KOOd
Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl



Bnaoems

Ipumensms KOMIEKMUGHYIO CPeOy pazspabomxil NPpoZPAMMHO20 0becneyeHus i
cricnemy KOHMpPOa eepculil

P aspabomxa peznamenniog no ynpaeneHisio xavecneom

Coenacoeariie pe2namennog no yNpaeneuilo Kaie cneom ¢ 3auHnepeco8aHH bimi
CopoHamiL

Oyenxa xavecmea i 3ppexmuenocmiL Hp oZpamMmHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

CooTBeTcTBHE 0a30BOMY _ VPOBHK) OCBOEHHS KOMIIETEHIMHIl  IUIAHHPYEMBIM
pesyibpTaTaM 00y4YeHHS H KPUTEPHSM HX OIeHHBAHHUS (OIL[EHKA: XOPOIIIO):

ITK-1

HIIK-1.1

3Hams

Yuems

Bnaoems

HIIK-1.2

3Hams

Yuems

CnocodeH ¢QopMyHpoBaTh H PpemiaTh AKTYaJdbHble H 3HAYHMbBIEC 3aJA4H
(GyHAAMEHTAJIbHOH U NPHKJIATHON MATEMATHKH

Co3z0aem mamemamuyecKkue Moodeiu HA OCHO6e AHANU3A NPOOTIEMHOU
obnacmu uccied0sanua 6 odaacmu GyHOAMeHMAIbHOU U NPUKTIAOH O
Mamemamuxu
Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl
Cogpemennuiii omeuecmeennbviil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesimenvHocmu
Memoowst u npuemwvt popmanuzayuu 3a0a4 Ha ocnoee Map Reduce
Azvixu popmanuzayuins pynxyrionanvHvlx cneyuguraii

3a0ay 3aHamusa (Yuxna 3auamuil), euoa 3aHamuis;
Ilpoeooums anamiz ucnonnenus mpeboearii
Boipabamvieams eapuanmul peamizayiin mpeboeaniii
Henonvzoeams memoow 1 npremst popmanusaytiul 3a0ay
ITnanupoeams npoexmusie pabonivt

Oyenxa rxauecmea popmanuzaiiul HOCIAGIEHHBIX 3A0a4 € COOMEeNICMELL C
mpeboBaHUSAMLL NEXHUYECKO20 3A0AHUSA Wil OPY2UX NPUHAMBIX @ Op2aHU3 Ayl
HOPMANE6H bIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuil NOCNAGIEHHbIX 3a0ay 8 cOONIGenicielil ¢
MpeboBaHUAMLL NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuL
HOPMAN6H bIX OOKYMEHINO0E8

Omeemut Ha €onpocsl U NPeONoHCeHUs VYACMHUKOE AHATUMUYECKOll 2pVInbl
npoexma

ObocHosbvreaem npeonazaemote peuteHus u onpedensem
HHCMPYMEHMAPUIl Ux peanu3ayuu
Bosmooicnocmu cywecmeyiougeti np o2p amMmH O-1mexHU4ecKoll apXumexnypsl
Cogpemennuiii omeuecmeennviii  3apybedicHvlii onsim 6 Npogeccilon ansHotl
OesmenvHocmi
Memoowst u npuemvt popmanuzaruu 3a0a4
Memoowt u npuemst aneopummuzayuinl nocmMaegieHHvix 3a0ay 6 cpede Hadoop
Azvixu popmanuzayuins QyHxyronansHvlx cneyugurarii

IIpogooums ananus ticnonHenus mpeboeariii

IIpogooums oyenky u 06ocHoBaH e PeKOMEHOYeMbIX PeuleHLll
Henonvz06ams menoowl u npuemst popmanuzaiinl 3a0a4

Ipumensms cmanoapmmsle aizopuntmMsl 8 COONEENICIMEYIOuLIX 0brnacmsax
Inanuposams npoexmuvie pabomvl



Bnaoems

HIIK-1.3

3Hams

Yuems

Bnadems

IIK-2

HIIK-2.1

3Hams

Yuems

OI{QHK'CI Kaiecmea gbopmcmtmaz;:.m HOCINAGNEHHbIX 3a0ay 6 COOMEGenicniELll ¢
H£p€606{IHWM HexXHIUYecko20 3a0anus 1l dpyeux HPUHAIMBIX € Op2aHiizalfiild
HOPMAamiieH blx OOKyM@HﬂI o8

OI}QHK'(I Kadecniea dajizopummusaiftiii HOCniaGneHHbIX 3a0a4 8 cOOMEeniceLiL ¢
mpeﬁoeauwmu MeXHUYecKo20 3a0aH1s 1l Opyeux HPUHAIBIX € Op2aHiizaljiill
HOPMAmieH blx OOKyMQHFHOG

Omeemst Ha GOFIPOCHL 1 P’ipe()ﬂODfCQHI.M VHACNIHUKOG axanumii4ecKoii 2PVFIFIbL
Hpoexma

Ouenka Kauecmeéa @iZOpUMMU3AUUN NOCMAGNIEHHLIX 3404y 6
coomeéemcmeuy ¢ mpedosanHuAMI MEXHUYECKO020 3a0 AHUA U 0PYUX
HOPMAMUEHBIX 00KYM EHMO0E
Bosmootcnocmu cyugecmeyrouyeii npozpammHo-mexHu4eckoll apxumexniypol
Cogpemennuiii omeuecmeennsviil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesiniebHOCMIL
Azvixu popmanuzayuins pyrxyronanvHvlx cneyuguxauii

IIpogooums oyenxy it 060cHOBaH e PEKOMEHOYeMbIX PeUuleH1ll
Henonv306ams menmoowt v npuemst popmanuzayiinl 3a0a4

Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCMEYIoutx obiacmsx
IInanuposams npoexmuvie pabonvl

Oyenxa rxauecmea opmanuzayuiil HOCMAGIEHHBIX 3A0a4 6 COOMEeNICMELULL C
MpeboBaHUAMLL NEXHUYECKO20 3A0AHUS Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuL
HOPMAN6H bIX OOKYMEHINO0E8

Oyenxa xavecmea anzopummu3aiill NOCMAGIeHHbIX 3a0ay 8 cOONIGenICmeull ¢
MpeboBanHUsAMU NEXHUYECKO20 3A0AHUSA Wil OpYeUX HPUHSMBIX @ Op2aHL3ayiiLL
HOPMANEHbIX OOKYMEHIN 08

Oyenxa xavecmea u 3ppexmuenocmiL Hp oZpamMmHozo Kooa

Omeemul Ha eonpocsl U NPeONoNHCeHUs VYACMHUKOE AHATUMUYECKOIl 2pVIHbl
npoexma

Cnocooen 3IQ)pekmueHo naaHuposams HeoOXo0uMsle pecypcbl U INANGL
6bINOJIHEHUA padom € o0aacmi MameMamuieckKozo MoO0elUposanus u
UHOPMAUUOHHO- KOMMYHUKAYUOHHBIX MEXHOJI0ZUIL, COCMAS/IAMb HA 6bICOKOM
YDO6HE coomeéencmeyoujue mexHuuecKie ONUCaHua U UHCIpYKYUU
3naem u npumMeHAem CO6PEMEHHbIE Memo00J0ZUL Pa3pad omxu
npoZpamMmHOZz0 00 ecnevyeHusa U MexHOI02UN NPOZPAMMUD 06 AHUA
Bosmoocnocmui COGPEMEHHBbIX Il HepPCHeKMNUGHDbIX cpedcme pagpafion:m;
NPO2P AMMHBIX IPOOYKNIOE, MEeXHUYeCKUX CPeocma
Memooonoaut pagpa6ommx HpocpamMmHoco 068(3?28‘{8!%11}1 I MmexHoJiocul
NpO2p aAMMUPOBAHUA
Cmanodapmul ¢ obnacmu xavecmea, RpUMeHLMble K npeoMemHnoil obracmu
OcHoent COGPEMEHHBIX ONneparyiiOHHblX Cclcnem
Vrgme;zenue Kaiecnieom. KOHNIPOJIbHblIE CHUCKU, eepugbukm,um, eaﬂudm;zm
(npuemo-coamoym vle UCnbIMAHLs)
Memoow u Hpuemsl diicOpuUnIMIUzaljiilt 11ocnacineHH blx 2a0ay
Texuonoeuu npozpammupoeaniis
Hopmamuenvie oOdoxymenmsl, onpeoensioujie mpeboeanus K OQopMIeHLo
NpPOPaMMHO20 KOOa

IIpogooums ananus tcnonHeHus npeboeaHiii



Bnaoems

HIIK-2.2

3Hams

Yuems

Buipabamvieams eapuanmot peanuzaui mpeboegariiii

IIposooums oyenxy it 0bocHoBaH e PeKOMEHOYeMbIX PeuleHilll

IInanuposams paboniv

Paspabamuvieams peznamenninvie OOKyMeHNbl

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Ipumensmo nyuuie Mupogsle NPAKMUKL OGOPMIEHLIS HPOZPAMMHOZ0 KOOd
Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Inanuposams npoexmuvie paboniv

Ananuz  eozmosicnocmeii  peamusayuu  mpeboeaHuii K HPOZPAMMHOMY
obecneueniio

Oyenxa epemenil 1 mpyooemKocmil peanuzayuu mpeboganil Kk npo2pamMmmHOMY
obecneueniio

Coenacoeaniie mpeboeaniil K HpPOPAMMHOMY obecneueniiio c
3aUHNEPeCcOBaAHH bIMLL CIILOPOH aMiL

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLL pabom

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coenacoeaniie pe2namenmog no ynpaeneniiio Kaie cneom ¢ 3auHmepeco8aHH biMil
cMopoHamu

Vmeepowcoeniie pecnamenmoe no ynpaeneniiio xauecngom

Tpunsimue ynpaenenyeckux peuteHuii no U3MeHeHU0 HPO2PAMMH 020 K0Od
Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 0bcyxcoentie NIana aHamumMudeckux pabom

Pacnpeoenenue poneii u anamimideckux pabom no yuacmHuxam aHanumu4eckoil
2pynnsl Npoexma

Omeentvsl Ha 6ONPOCHL U HPEONONCEHUS VUACHUKOE AHATUMUYECKOL ePVINbl
npoexma

3naem u npumeHsem Jyduile MUPOGble NPAKMUKU OQOpMIEHUA
npoZpaAMMHOZ0 K004, HOPMAMUGHBIX 0O0KYMEHMO6, MEXHUUECKUX
ONUCAHUIL U U UHCID VKU
Boszmooicnocmiu  cogpemennblx U HEPCHEKMUEGHBIY  CPeOcme paspabomkii
NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeocnie
Memooonozuu  paspabomxu npocpammuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Cmarnoapmul @ obnacmu kauecmea, npuMeHumMble K npeomMemuoil obaacmii
OcHoBbl cOGPeMeHHBIX ONePaljLIOHH bIX CliCTeM
Ilpaeuna oenoeoii nepeniicxii
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Texnonoauu npozpammupoeaniis
Hopmamuenvie OoxymeHnmul, onpedensioujue mpeboganus K o@opmieHuo
NPOSPAMMHO20 K00d

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

IIpogooums oyenxy u 06ocHOBaH e PeKOMEHOYEMbIX PeuleHill
Inanuposams paboniv

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUSA
Ipumensme nyuuiie Mupoesie NPaxmuKi OQopMIeHis HPOZPAMMHOZ0 KOOA



Bnaoems

IIK-3

HIIK-3.1

3Hams

Ymems

Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll
apxumexmyp vl
Inanuposams npoexmuvie pabomvl

Anamuz  eozmoscrnocmeil  peamusayuti  mpeboeaHuii K HPOZPAMMHOMY
obecneueniiio

Oyenxa epemenis 1 MpyooemKocmi peanuzayuu mpebosantiil K Npo2pamMmHOMY
obecneueniio

Coenacoeariie mpeboearuil K HpopamMMHOMY obecneuentiio c
3aUHNEPeCcOBaAHH bIMLL CITLOPOH aMil

Onpedenenue cmanoapmog ¢ obrnacmiu Kayecmed, KOMOPbvIM HeobX00UMo
cnedoeams Np 6bINOAHeHLL pabom

P aspabomxa peznamenniog no yupaeneHiio kavecneom

Coenacoeariie pe2namennog no ynpaeneniio Kaie cneom ¢ 3auHmepeco8aHH bimil
CIMOpoHamiL

Vmeepowcoenie peznamenmoe no ynpaeneniiio kavecngom

Ipunsmue ynpaenenyeckux peuteHuii no U3MeHeHIio NPo2pamMmMHo20 Kooa
Peoaxmupoeaniie npoepammuozo xooa

Cnocoden IppexmusHo npumeHAms anzopummuieckue u nHpozpamMmHbsle
peuieHun 6 00aacmu UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOIL02UI, a
MaKaice yUacmeo6amp 6 UX NPOEeKMUpo6anHuul U p azp ap omxe

3Haem u npumeHaem co6peMeHHble INEeXHOIL0ZHU 6bIN0JIHEHUA P ad O no

cozdanur (moduguxkauuu) u conposoxcoeruo HC
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL
NPOSP AMMUPOCAHUS
Memoodonozuu u mexnHonoz2utl HPOEKMUPOBAHUSA U UCHOMb308AHUSL Oa3 OAHHBIX
xknacca NoSQL
Texnonoauu  evinonHenus pabom no  co30anuilo  (Moougurayui)
conpoeodicoeruio HC
Hucmpymenmesl 11 Menoost HpogeoeHUs ayounioe kavecnea
OcHoebl cO6PeMEeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii omeuecmeennsviil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesmenvHocmil
Memoowt u npuemvt anzopummizariiil NOCMAGIEHHBIX 3A0ay
IIpozpammusie HpoOVKmbL 05 2paAPLUecK020 OMObPAXCeHUsl Al2OPUMMOE
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM 53bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammro-mexHudeckux — apxumexmyp,  cyujecmeymnoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedenswowue mpeboganus K o@opmieHio
NPO2PAMMHO020 K00a

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii
Hcnons306ams menoost u npriemsvl aneopummizayiill NOCIMA&IeHHbIY 3a0ay



Bnaoems

HIIK-3.2

3Hams

Ymems

Henonvz06ams npozpammuvie npooykmsl 015 2paguueckozo omoopaxicemiis
aneopummos

Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCMEYIoutx obiacmsx
Iucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MouCHOCHIL UMelOueiics MexXHUYecKoll Wil NpopammMHOll
apxumexmypuot

Ilpumensms KOMIEKMUGHYIO CPeOy paspabomxil NPoZPamMMHO20 obecneyeHus i
cucnemy KOHMpOons eepculil

Onpedenenue cmanoapniog 6 obnacmi Kayecmed, KOMOPbIM Heobxo0umMo
cnedoeams Hpil 6bINONHeHULL pabom

P aspabomxa peznamenniog no ynpaeneHitio xavecneom

Coenacoeariie pe2namennog no yNpaeneuilo Kaie cneom ¢ 3auHnepeco8aHH bimi
CIMOpPOHAMLL

Oyenxa xavecmea u 3¢ pexmuernocniiL HpozpamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 0bcyxcoentie NIana aH anumudeckix pabom

Omeemsl Ha @oNPOCHl U NPeONONHCeHUSs VUACHIHUKOE AHAMUNIUYeCKOll 2pynnbl
npoexma

3Haem  KOMNOHEHMBI  COBPEMEHHBIX  NPOZPAMMHO-HIEXHUUECKUX
apxumexkmyp, IQPexmueHo npumeHsem Memoost U npUeMbl
a1ZopummMu3 ayuu
Bozmooicnocniu cywecmeyiougeti npo2p amMmH o-nexHu4eckoll apxiimexmypsl
Bosmoosicnocnmiu  cogpemennblx 1l NEPCREKMUEHBIY  Cpeocme  paspabomxii
HPOPAMMHBIX HPOOYKINO0E, MEeXHUYeCKUX cpeocnie
Memooonoauu paspabomxu npocpamMmuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memoodonozu u mexnonozut NPOEKMUP OBAHUSA 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoauu  evinonHenus pabom no  co30anuio  (Moougpurayui) u
conpoeodicoeruio HC
OcHoBbl cO6PeMeHHbIX ONePaljLIOHHbIX CLCHeM
Cogpemennuiii omeuecmeennviii 1 3apybedchvlii onsim 6 Npogecclon ansHoil
OesmenvHocmu
Memoowt u npuemsvt anzopummizayiitl NOCMAGIEHHbIX 3A0ay
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopuUmmos
Cmarnoapmusie aneopummst 1 061acmu UX NPUMEHeH1Is
Boibpannviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
9NIOM 53bIKe
Homayuu u npocpammusie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe
Komnonenmovt  npozpammro-mexHudeckux — apxumexmyp,  cyujecmeymnoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedenswowue mpeboganus K o@opmieHio
NPO2PAMMHO020 K00a

ocobeHHocmetl npenodagaemozo yuebHo2o Kypca, OUCYUnIuHbl (Mooyis);
Buipabamovieams eapuannivl peanusaifiii mpeboeariiii



Bnadems

HIIK-3.3

3Hams

Yuems

Hcnonvzoeamv memooul 1 npuemst ai2opummu3alLil NOCNIaneHHyx 3a0ay
Henonvzoeams npocpammuvie Npooykmsl 015 Zpaguyeckozo omoopaxicemiis
anzopummos

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIOuLIX 0bnacmsax
TIucamv npozpammmsiii KOO HA ELIOPAHHOM 3bIKE NP OPAMMUP OBAHLIS
Henonv306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuie Mupogsle NPAKMUKL OGOPMIEHLIS HPOZPAMMHOZ0 KOOd
Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Ipumensms KOMIEKMUGHYIO CPeOy pazpabonikil NPoPaMMHO20 obecneyenus i
cucnemy KOHMpOonsa eepculil

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLL pabom

P aspabomxa peznamenniog no Yynpaenexuio Kavecnéom

Coeznacosaniie peenamennos no ynpaegieHo KaiecimeoMm ¢ 3auUHN1epeCcO8aHH bIMLL
cMopoHamu

Oyenxa xavecmea i 3 pexmueHocniiL NP 0ZPaAMMHOZ0 K0Oa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmasnentie u obcyxcoentie Niana aH AmUMuYeckux pabom

Omeemsl Ha @onpocsvl U NPeoONoNHCeHUs VUACHHUKOE AHAIMUYeCKOll 2pynnsl
npoexma

S pexmusno npumensem cyujecmeyrouiie npozpammHsle peuieHus u
uHmep heiicol 63aUMO0€UCmMEUL ¢ HUMU 6 00J1Achmu UHYOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UIL
Bosmootcnocmu cyugecmeayrouyeii npozp aMmmHo-mexHu4eckoll apxumexnypsl
Bosmooicnocmu  cogpemennsix 1 NEPCHEKMUEHBIY  Cpeocme  paspabomii
NPOSPAMMHBIX HPOOYKNOE, MEeXHUYeCKUX cpeocne
Memoodonozuu paspabomxu npopamMmuozo obecneyenus U MeXHONOo2ull
NPO 2P AMMUPOGAHUS
Memooonozutt u mexnonoauit NP OEKMUP OBAHUS 1 LICHONb308aHUSA OA3 OAHHBIX
Texunonoouu  evinonHenus pabom no  co30anuilo  (Moougpurayui)  u
conpoeodicoeruiio HC
OcHoebl cO6PeMEeHHBIX ONePaljLIOHH bIX CliCTeM
Cogpemennuiii omeuecmeennsviil 1 3apybedcHvlii onsvim 6 Hpogeccllon ansHotl
OesmenvHocmil
Memoowt u npuemvt anzopummizariiil NOCMAGIEHHBIX 3A0ay
IIpozpammusie HpoOVKmbL 015 2paAPLUUEcK020 OMOBPANCeHUs AI2OPUMNMOE
Cmarnoapmmvsie anzopummbsl 1 001acML UX NPUMEHeHLIs
Boibpannviii 2361k NpOZPAMMUPO0BAHLS, OCODEHHOCML HPOZPAMMUPOBAHUSL Ha
SMOM 3bIKe
Komnonenmovt  npozpammro-mexHuyeckux  apxumexmyp,  cyujecmeyioujie
HPLUIONCEHUS 1 uHmMepeiicsl 63auUMOO0eticIEs ¢ HuMiL
Texnonoauu npozpammupoeaniis
Ocobennocmu 6v10paHH oIl cpedsbl NP O2PAMMUP OBAHLIS
Hopmamuenvie oOoxymenmul, onpedensiowue mpeboganus K ogopmieHio
NPOSPAMMHO20 K00a

ocobenHocmetl npenodagaemozo yuebHozo Kypca, OUCYUnIuHsl (Mooyis);
Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii
Hcnons306ams menoost u npriemsvl aneopummizayiill NOCIMA&IeHHbIY 3a0ay



Bnaoems

Henonvz06ams npozpammuvie npooykmsl 015 2paguueckozo omoopaxicemiis
aneopummos

Ipumensims cmanoapmmsie aizopunmsl 6 COONEENCMEYIoutx obiacmsx
Iucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MouCHOCHIL UMelOueiics MexXHUYecKoll Wil NpopammMHOll
apxumexmypuot

Ilpumensms KOMIEKMUGHYIO CPeOy paspabomxil NPoZPamMMHO20 obecneyeHus i
cucnemy KOHMpOons eepculil

Paspabomxa peznamenniog no ynpaenenisio xavecneom

Coenacoeaniie pe2namenniog no ynpaeneniiio Kaie cneéom ¢ 3aUHmepeco8aHH bimil
cnopoHamu

Oyenxa xavecmea i 3@ GexmueHocniiL HpoZPamMmMHOZ0 K0Oa

Peoaxmupoeaniie npoepammuozo xooa

CooTBeTcTBHE IPOJABHHYTOMY VPOBHK) OCBOSHHS KOMIIETEHI[HI IUIaHHPYEeMBIM
pesynpraTaM 00yUeHHT H KPUTEPHAM HX OIleHHBAHH S (OIleHKA: OTJIHYHO):

ITK-1

HIIK-1.1

3Hams

Yuems

Bnaoems

HIIK-1.2

3Hams

CnocodeH ¢(opMyJMpoBaTh H PemiaTh AKTYaJdbHble H 3HAYHMbBIE 3aJA4H
(GyHAAMEHTAJIBHOH H NPHKJIATHON MATEMAT HKH

Cozdaem mamemamuyecKkue Mo0eiu HA OCHO6e AHAIU3A NPODTIEMHOU
obnacmu uccied06anua 6 odaacmu QyHOAMeHMAIbHOU U NPUKTIAOHOU
Mamemamuxku
Bozmooichocniu cywecmeyiougeti npo2p amMmH o-mexHu4eckotll apximexmypsl
Cogpemennuiii omeuecmeennsiii 1 3apybedchvlii onvint 6 Hpogpeccion ansHoil
OesmenvHocmi
Memoowvt u npuemvt popmanuzayuu 3a0a4
Asvixu popmanuzayuins pynxyuonanvHvlx cheytiguraruii

IIpogooums ananus ucnonHenus npeboeariiii
Buipabamvieams eapuanmot peanuzaui mpeboegariiii
Henonv306ams menmoowl 1 npuemst popmanuzayiinl 3a0ay
Inanuposams npoexmuvie pabomvl

OI{QHK'(I Kaiecnea qbopmw:mmmu HOCINAGNEHHbIX 3a0ay 6 COONEGenichiEUll ¢
mpeﬁoeam;;mu MexHuYecko20 3a0aHs LIl dpyeux HPUHAINBIX € Op2aHIzdAljLild
HOpPMAamiieH blx 0OKyM€HH£06

OI}QHK'{I Kadecmeda dlcopummusaifiiii HOCnaGleHHblx 3a0a4 8 COONEGeniCnieLiL ¢
H£p€6OG{IHI£MI£ MexHuYecko20 3a0aH1s il c)pyawc HPUHAIMDBIX € Op2aHlzalfiill
HOPMAMmieH blx dOKyM@HﬂJOG

Omeemst Ha GOFIPOCHL U rpe()ﬂoafcemm VHacniHuKoe ananumi4eckoll 2PVHFbL
Hpoerma

ObocHosvieaem npednazaemote peuieHus u onpedenaem
UHCMPYMEHMApUIl ux peanu3ayuu
Bozmooichocniu cywecmeyiougeti npo2p amMmH o-mexHu4eckotll apximexmypsl
Cogpemennuiii omeuecmeennsiii 1 3apybedchvlii onvint 6 Hpogpeccion ansHoil
desmenvHocmu
Memoowvt u npuemvt popmanuzayuu 3a0a4
Memoowt u npuemst anzopummusaijiil ROCHIAGIEHH bIX 3a0ay
Azvixu popmanuzayuins pyrxyronanvHvlx cneyuguxauii



Yuems

Bnadems

HIIK-1.3

3Hams

Yuems

Bnaoems

IIK-2

HIIK-2.1

3Hams

IIpoeooums ananu3 ucnonHeHus mpeboeaHiii

IIpogooums oyenxy t 06ocHoBaHe PeKOMEHOYEMbIX PeuleH1il
Henonv306ams menoowt v npuemst popmanizayiinl 3a0a4

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Inanuposams npoexmuvie paboniv

OI}QHK'(I Kaiecmea @OPM(L"ILB(II‘{HH HOCHIAGNEHHbIX 3a0ay 6 COONEenicElll ¢
mpe6oeauumu MexHuYecko20 3a0aH1s il c)pyawc HPUHAIMDBIX € Op2aHlzalfiill
HOPMAMmieH blx dOKyM@HﬂJOG

OI{QHK'G Kadecniea alcopummusaifiiii nocniacieHHsvlx 30044 € COONEenicnIeLL ¢
mpeﬁoeauumu MiexHUYecko20 3a0aHs 1l dpyeux HPUHAMDBIX € Op2aHizaljiild
HOPMAMiEeH blx doxymeumoe

Omeemst Ha GOFIpOCHL U rpedﬂoafcemm YHacmHuxoe ananmu4eckorl 2PVFIFbL
Hpoexima

Ouenka Kauecmeéa @iZOpUMMU3IAUUN NOCMAGNIEHHbLIX 3404y 6
coomeéemcmeun ¢ mpedoeaHuAMIU MEXHUUECKO0Z0 340 AHUA U 0PY2UX
HOPMAMUGHBIX 00KYMEHMO0E
Bosmootcnocmu cyugecmeayrowyeii npozpammH o-mexHu4eckoll apxumexnypol
Cogpemennuiii omeuecmeennsiii 1 3apybedicHvlii onsvim 6 Npogpheccilon ansHotl
OesinielbHOCHIL
Aszvixu popmanuzayuins QyrxyuronansHvix cneyugpurarguii

IIpogooums ananus tcnonHeHus npeboeaHiii

IIpogooums oyenxy t 06ocHOBaH e PEKOMEHOYEMbIX PeuleHill
Henonv306ams menoow v npuemst popmanizayiinl 3a0ay

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Inanuposams npoexmuvie pabonivi

Oyenxa xawecmea opmanuzayuil HOCHIAGIEHHBIX 3004 € COOMEeNICMELLL C
MpeboGaHUSAMLL NMEXHUYECKO20 3A0AHUSA Wil OPY2UX HPUHAMBIX @ Op2aHL3ayuLL
HOPMANEHbIX OOKYMEHIN 08

Oyenxa xavecmea anzopummu3aiuill NOCMAeGneHHsIX 3a0ay 8 cOONGenicieaull ¢
MpeboBaHUAMIL NMEXHUYECKO20 3A0AHUS Wil OPYeUX HPUHAMBIX @ Op2aHU3ayuilL
HOPMANi6HbIX OOKYMEHINO0E

Oyenxa xavecmea i 3@ GexmueHocniiL HpoZPamMmMHOZ0 K0Oa

Omeemut Ha €oNpocsl U NPeONONHCeHUs VYACNMIHUKOE AHATUMUYECKOl 2PVInbl
npoexma

Cnocooen 3IQhpekmueHo naaHuposeams HeoOXo00UMble pecypcbl U IManst
6LINOJIHEHUA pabom € obaacmu MamemMamuieckKozo Mo0eUpo6anus u
UHQOPMAUUOHHO- KOMMYHUKAYUOHHBIX MEXHOI02UIL, COCAS/IAMb HA 6bICOKOM
YDO6HE cOOméemcmeyoujie mexHuuecKie ONUCaHua U UHCIDYKYUU
3Haem u npumeHsem CcOEPEMEHHble MEMO0002UU  Pa3pad omKu
npozZpamMmHOZz0 00 ecneveHusA U MexHOI0ZUN NPOZPAMMUD 06 AHUA
Bosmoocnocmut COGPEMEHHBbIX 1l HepCcHeKNUGHbIX cpedcme pagpaﬁom;{u
NPOZPAMMH bIX NPOOYKINOG, NeXHUYeCKUX Cpeocne
Memooonoeui pas’paﬁomm HpocpaMmHoco O6€CP’I€‘{€HI££ i mexHojJoculd
NpO 2P aAMMUPOGAHA
Cmanoapmul € obnacmu xavecmea, npuUmMeHLImMble K npeoMemnotl obracmu
OcHoevt COGPEMEHHBIX ONeEPayiiOHH bIX CLUCHEM



Yuems

Bnaoems

HIIK-2.2

3Hams

Vnpaeneniie xauecmeom: KOHmMponvHvie CcHUCKU, eepupuKrayus, eanoatus
(npuemo-coamoutvie 1UCHbINAHA)

Memoowt 1 npuemsl anzopummuzaijuil NOCNIAGNTEHH bIX 3a0ay

Texnonozauu npozpammuposanuis

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HNPOPAMMH 020 K0OA

IIpogooums ananus ticnonHenus nipeboeaHiii

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

IIpogooums oyenxy u 06ocHOBaHIe PeKOMEHOYeMbIX PeuleHiill
Inanuposams pabonio

Paspabamuvieams peznamenninvie 0OKyMeHNbl

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Iucams npozpammmbiii KOO Ha ELIOPAHHOM A3bIKE NP O2PAMMUP OBAHUS
Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Inanuposams npoexmuvie pabomoi

Ananuz  eozmocicnocmeil  peamusayuii  mpeboeaHuii K - NPOZPAMMHOMY
obecneueniiio

Oyenxa epements 1 mpyooemxocmil peanizayuu mpebogantiil X Npo2pammHOMy
obecneueniio

Coenacoeaniie mpeboeanilil K HpOpaMMHOMY obecneuentiio c
3aUHINEPeCcOBAHH bIMLL CILOP OH ML

Onpedenenue cmanoapnmog 6 obrnacmit Kavecmed, KOMOpbvIM HeobxoouUmMo
cnedoeams Np 6bINOAHe L pabom

P aspabomxa peznamenniog no YupaeneHiio Kauecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmopoHamil

Vmeepowcoenie peznamenmoe no ynpaeneniiio xavecngom

Ipunsmite ynpaenenyeckux peuteHuii no U3MeHeHU0 NPO2PaAMMHO20 KOOa
Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmasnentie 1 0beyxcoentie Niana aH amumudeckux pabom

Pacnpeoenenuie poneii u anamimudeckux pabom no yuacmHukam aHanumuieckoil
2pYnnsl Npoexma

Omeemsl Ha @onpocsvl U NPeONoNHCeHUs VUACHIHUKOE AHAUMUYeCKOll 2pynnsl
npoexma

3naem u npumenfgem Jyduie MUPOGble NPAKMUKU OQOpMIECHUA
npoOZPpAMMHOZ0 K00Q, HOPMAMUGHBLIX 0O0KYMEHMO06, MEXHUYECKUX
ONUCAHUIL U 1 UHCID VKUY

Bosmooicnocmu  cogpemennsix 1 NEPCHEKMUEHBIY  Cpeocme  paspabomii

NPOSPAMMHBIX NPOOYKNNO0E, MEeXHUYeCKUX cpeocnie

Memooonocuu  paspabomxu npopamMmHozo obecneyeHus U MexXHONOo2ulL

NP0 AMMUPOBAH S

Cmarnoapmul ¢ obnacmu kauecmea, npUMeHUMble K npeomemuoii obaacmii

OcHogbl cOGPeMeHHbIX ONepayIiOHHbIX CLICHIeM

Ilpaeuna oenoeoii nepeniicxii

Memoows u npuemvt aneopummizayjiil NOCMAGIEHHbIX 3A0ay

Texnonoauu npozpammupoeaniis



Ymems

Bnaoems

IIK-3

HIIK-3.1

3Hams

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

IIpogooums oyenxy u 06ocHOBaHIe PeKOMEHOYeMbIX PeuleHiill

Inanuposams pabonio

Ipumensms cmanoapmmvie @izopunmMsl 8 COONEENCMEYIOujLX obracmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Ipumensmo nyuuie Mupogsie NPaxmuKiL 0QhopmieHiss HpoZPAMMHOZ0 K0Od
Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmyp vl

Inanuposams npoexmuvie pabonivi

Ananuz  eozmosicnocmeil  peamusayuu  mpebogaHuii K - HPOZPAMMHOMY
obecneueniio

Oyenka epemenu 1 mpyooemMroCHi peanu3ayun mpeboeanilii X NpozpamMmHOMY
obecneueniiio

Coenacoeantiie mpeboeantiii K HNpOPAMMHOMY obecneuentiio c
3aUHINEPeCcOo8aAHH bIMLL CILOP OH amilL

Onpeodenenue cmanoapmog 6 obnacmil Kayecmed, KOMOPvIM Heobxooumo
cnedoeams Npti 6bINOAHe L pabom

Paspabomxa peznamenniog no ynpaenenisio xavecneom

Coenacoeaniie pe2namenniog no ynpaeneniiio Kaie cneéom ¢ 3aUHmepeco8aHH bimil
cmopoHamu

Vmeepowcoenie peznamenmoe no ynpaeneniiio xauecneom

Tlpunsamue ynpaenenyeckux peutenilii Ho UIMeHeHIio NPOo2pamMMHOz0 K00a
Peoaxmupoeaniie npoepammuozo xooa

Cnocoden 3I(ppexmusHo npumeHAms auzopummuieckue u HpozpaAMMHbBIE
peuieHua 6 00aacmu UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UIL, a
MAKHce yUacmeosams 6 UX NPOEeKmMupo6anuul U p azp ap omxe

3Haem u npumeHAem co6peMeHHble INEXHOL0ZUU 6bINO0JIHEHUA P ad 0N no

cozdanur (modugduxkauuu) u conpoeodxcoeruro HC
Bosmoowcrnocniu cyuwpecmeyiouyeii npo2p amMmH o-1mexHu4eckoll apxumexnypsl
Boszmooicnocmiu  cogpemennblx U HEPCHEKMUEGHBIY  CPeOcme paspabomkii
NPOSPAMMHBIX NPOOYKINOE, MEeXHUYeCKUX cpeocnie
Memooonozuu  paspabomxu npocpammuozo obecneyenus i MeXHONO2UlL
PO AMMUPOBAHUS
Memoodonozu u mexnonoaut NP OEKMUP OBAHUS 1 LICHONb308AHUSA OA3 OAHHBIX
Texunonoouu  evinonHenus pabom no  coz0anuilo  (moougurayui)  u
conpoeodicoeruio HC
Huempymenmot 1 Memoost npoeedeniiss ayounoe Kauecmeda
OcHoebl cO6PeMeHHbIX ONepaljLIOHH bIX CliCem
Cogpemennviii omeuecmeennsiii 1 3apybedchvlii onvint 6 Npogpheccion ansHoil
desmenvHocmu
Memoowt 1 npuemst anzopummusaijuiil ROCHIAGIEHH bIX 3a0ay
Ipozpammusie npoOykmvl 015 2paguuecko2o0 omobpaxiceHiis aieopummos
Buibpanmviil 361K NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL Ha
SNIOM S3bIKE
Homayuu u npocpammusie npooykmst O1s 2paguueckozo omobpaxceniis
anzopummoe



Yuems

Bnaoems

HIIK-3.2

3Hams

Komnonenmovl  npocpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeyioujie
HPUTONCEHUS 1L UHMepeiichl 63aUMOO0eiicIELs ¢ HUMLL

Texnonozauu npozpammuposanis

Ocobennocmu 6v10paHHoil cpedsbl NP O2PaAMMUP OBAHLIS

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HNPOPAMMH 020 K0OA

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis
anzopummos

Ipumensims cmanoapmmusie aizopunmsl 6 COONEENCMEYIoOuLX obinacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPeOy pazspabomxil NpopamMMHO20 obecneyeHus i
crcniemy KOHMpOonsa eepculil

Onpedenenue cmanoapnmog 6 obrnacmit Kavecmed, KOMOpbvIM HeobxoouUmMo
cnedoeams Np 6bINOAHe L pabom

P aspabomxa peznamenniog no yupaeneHiio kavecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmopoHamil

Oyenxa xavecmea t 3 GexmueHocmiL HpoZPaAMMHOZ0 K00a

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckux pabom

Omeemsl Ha 6oNPOCHl 1 NPeONONHCeHUS VUACHIHUKOE AHAMUNMIUYECKOll 2pYnnbl
npoexma

3Haem  KOMNOHEHMbI  COSPEMEHHBIX  NPOZPAMMHO-NEXHUUECKUX
apxumerxkmyp, IQPexnueHo npumeHsem Memoost U npuembl
@120pUmMMU3 AUUU
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie
Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL
NPOSP AMMUPOCAHUS
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoeruio HC
OcHoebl cO6PeMeHHbIX ONepaljLIOHH bIX CliCem
Cogpemennviii omeuecmeennsiii 1 3apybedchvlii onvint 6 Npogpheccion ansHoil
desmenvHocmu
Memoowt 1 npuemst anzopummusaijuiil ROCHIAGIEHH bIX 3a0ay
Ipozpammusie npoOykmvl 015 2paguuecko2o0 omobpaxiceHiis aieopummos
Cmanoapmmsie anzopummol i 061aACMIL UX NPUMEHeH1Is
Buibpannuiii 361K NpOZPAMMUPOBAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUS Ha
9NOM 3bIKe
Homayuu u npocpammiuvie npooykmst 01 2paguueckozo omoopaxcemtis
anzopummoe



Yuems

Bnaoems

HIIK-3.3

3Hams

Komnonenmovl  npocpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeyioujie
HPUTONCEHUS 1L UHMepeiichl 63aUMOO0eiicIELs ¢ HUMLL

Texnonozauu npozpammuposanis

Ocobennocmu 6v10paHHoil cpedsbl NP O2PaAMMUP OBAHLIS

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HNPOPAMMH 020 K0OA

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHyIX 3a0ay
Henonvz06ams npocpammuvie npooykmsl 015 zpaguiueckozo omoopaxcemiis
anzopummos

Ipumensims cmanoapmmusie aizopunmsl 6 COONEENCMEYIoOuLX obinacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPeOy pazspabomxil NpopamMMHO20 obecneyeHus i
crcniemy KOHMpOonsa eepculil

Onpedenenue cmanoapnmog 6 obrnacmit Kavecmed, KOMOpbvIM HeobxoouUmMo
cnedoeams Np 6bINOAHe L pabom

P aspabomxa peznamenniog no yupaeneHiio kavecneom

Coenacoeaniie pe2namennog no ynpaeneniio Kaie cneéom ¢ 3auHnepeco8aHH bimi
cmopoHamil

Oyenxa xavecmea t 3 GexmueHocmiL HpoZPaAMMHOZ0 K00a

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenenue 1 obeyxcoentie niana aHamimudeckux pabom

Omeemsl Ha 6oNPOCHl 1 NPeONONHCeHUS VUACHIHUKOE AHAMUNMIUYECKOll 2pYnnbl
npoexma

Sppexmusno npumernsem cyujecmeyrouiie npozpammHble peuieHus U
uHmep heiicol 63auUMo0elicmeus ¢ HUMU 6 0daacmu UHPOpMaAYUOHHO-
KOMMYHUKAUUOHHBIX NEXHOI0ZUIL
Bosmooicnocmii cyupecmeyiouyeii npo2pamMmH o-1mexHu4eckotl apXumexmypsl
Bosmoosicnocmiu  cogpemennslx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
PO AMMHBIX NPOOYKINNOE, MEeXHUYeCKUX cpeocnie
Memooonozuu  paspabomxu npopamMmuozo obecneyenus iU MeXHONOo2ulL
NPOSP AMMUPOCAHUS
Memoodonoeus u mexnonoaut NP OEKMUP OGAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoeruio HC
OcHoebl cO6PeMeHHbIX ONepaljLIOHH bIX CliCem
Cogpemennviii omeuecmeennsiii 1 3apybedchvlii onvint 6 Npogpheccion ansHoil
desmenvHocmu
Memoowt 1 npuemst anzopummusaijuiil ROCHIAGIEHH bIX 3a0ay
Ipozpammusie npoOykmvl 015 2paguuecko2o0 omobpaxiceHiis aieopummos
Cmanoapmmsie anzopummol i 061aACMIL UX NPUMEHeH1Is
Buibpannuiii 361K NpOZPAMMUPOBAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUS Ha
9NOM 3bIKe
Komnonenmovt  npozpammro-mexHudeckux  apxumexmyp,  cyujecmeymoujie
HPULONCeHUS 1 uHmepeiicsl 63aUMOO0eticIels ¢ HuMiL



Yuems

Bnaoems

Texnonozauu npozpammuposanis

Ocobennocmu 6v1OpaHH oIl cpedsl NP OZPAMMUP OBAHLIS

Hopmamuienvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHuo
NPOZPAMMH 020 K0Od

ocobenHocmetl npenooagaemozo yuebHozo Kypca, OUCyunIuHsl (Mooyis);
Buipabamvieams sapuanmot peanuzayuu mpeboeariiii

Hcenonv3oeamv memooul 1 npuemsl ai2opummU3aljLil NOCHIAGIeHHbIX 3a0ay
Henonvz0eams npoepammuvie npooykmsl 015 zpaguyeckozo omoopaxicemtis
anzopummos

Ipumensms cmanoapmmsie aizopunimMsl 6 COONMEENCMEYIouLXx obiacmsax
Tucams npozpammmsiii KOO Ha ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz06ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiue Mupogsie NPaxmuKiL OQopmieHiss HpOZPAMMHOZ0 KOOd
Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmypot

Ipumensims KOMIEKMUGHYIO CPedy paspabonikil NPoPaAMMHO20 0becneyeHus i
cucniemy KOHMpOons eepcuil

Paspabomxa peznamenniog no yupaeneHiio kavecnmeom

Coeznacosaniie peenamennos no ynpaegieHo KaiecimeoMm ¢ 3auUHN1epeCcO8aHH bIMLL
cMopoHamu

Oyenxa xavecmea i 3 pexmueHocniiL NP 0ZPaAMMHOZ0 K0Oa

Peoaxmupoeariie npoepammuozo xooa

Tunosbie KOHTPOJIbHBbIE 32AHHSA HJIH HHbIE MATEPHAJIbI, HE00X0JHMbIe /151 OLIEHKH
3HAHHII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATEJbHOCTH, XAPAKTEPH3YIOIHUX >TaNbI
(opMHIpoBAHIA KOMIIETEHIIHIl B Mpollecce 0CBOEHHA 00Pa30BaTe/IbHOI MPOrpaMMblI

TunmoBble TeCTOBbIE 33 JAHHA
1. TwmMYHBIMH 33JJa4aMH, HCITOIIb3 YOI IMH OomnbIme 00beMbl JaHHBIX, H THITHYHBIMH

HCTOYHHKAMH OOJIBINHX JAaHHBIX SBIISIOTCS:

@]

0O 0O 0 0 0 0

3a7lavdl ITPOEeKTHPOBAHHS CAMOJIETOB, KOpalieil, aTOMHBIX AIEKTPOCTAHIIIIT
COLIOITPOCH H X 00paboTKa

CEHCOPHBIE CETH

MAara3HHBL, TIPHHA JIEKaIHe TOPrOBBIM CETSIM

YHHKAIIBHOE HAyYHOE 000pyAOBaHHE

HH(pOpPMAITHS H3 COI[HATIBHBIX CeTeit

33/Ia4H 3KOHOMHYECKOIO aHalli3a paboTH 3aBoJa

2. Kiacrep Kak armiapaTHOE CPelCcTBO MyIIbTHITPOIIECCOPHOIT 00paboTKH XapaKTePH3YETCS:

@]

@]
(@]
(@]
@]

GOMBIIIM I[EHTPaTb HBIM 3aIIOMHHAFOIHM YCTPOHCTBOM

HCIIONIb30BaHHEM CcyTlepOBM

BBICOKOCKOPOCTHOH ITIMHON 00MeHa JJaHHBIMH

HaJmyHeM OOMIBIIoro KomiyecrBa OBM HEBBICOKOH ITPOH3BOAUTEIBHOCTH
HCITOTh30BAaHHEM CTaHIAPTHBIX KaHAIIOB CBSI3H

3. OO0paboTka OONBINHX JAHHBIX (B KOHTEKCTE Kypca) XapaKTepPH3YETC:

@]
(@]

Amr OPHTMaMH TIOITHHOMHAJIEHOH CIIOXKHOCTH
Amr OPHTMaMIT SKCIIOHEHITHAILHOM CIIOKHOCTH



o HapaJIJIeJIbHBIMH BBEIYHCIICHIIMH Ha MHOTOAJICPHBIX KOMITBFOTEPAX C obmreit
ITaMATBIO
O PaC]'[pe,I[eJIeI{HBIMI-I BBIYH CIICHHAMH

4. VikaxHTe KaKHe MOJLYIH BXOIIT B cocTaB Hadoop:
o GENERAL

COMMON

HDEFS

REDUCE

YARN

Hadoop MapReduce

o 0O 0O 0 O

5. VYkaxute xkakue CYB]] TpaJHIHOHHO CYHTAIOTCS OTHOCSIUMICS K K1accy NoSQL:
o MySQL

Berkeley DB

Microsoft Access

Amazon DynamoDB

dBase

Apache HBase

Neod;j

Oracle Database

o o0 0 o0 0 o0 o0

6. B xomImloTEpHBIX HayKaX TeMaTHKa Big Data:

O SBIETCA JOBOIBHO 3aMKHYTOMH OGIIaCTBIO CO CBOMM MaTeMaTHYeCKHM ararapaToM
HE BHOCHT HUYETO HOBOT'O B TEOPETHYECKHE Pa3lembl, SIBILIICH YHCTO IMPUKIIaJHOMN
AKTHUBHO HCIIONIb3YET BBIUMCIHTEbHbIE METOB YPABHEHHIT B YACTHBIX IIPOH3BOJIHBIX
HCIIONIB3YET TEOPHIO H MPAKTHKY IapajUIebHBIX H PACIIPEAEIIEHHBIX BEIYUCIIEHHIT
MIPHBEAET K CO3AaHHIO HOBOT'O KJIacca allrOPHTMOB
OyZEeT IOJb30BATHCA YKe H3BECTHBIMH AT OPHTMaMH

O 0 0 0 0

TumnoBbie KOHTPOJIbHbIE 3aJaHHH

1. Owmymsmua knacrepa. PeamizoBats (H3HUECKH KITacTep H3 JOCTYITHOT O KOTHYECTBA
KOMITbFOTEPOB. [IpH OTCYTCTBHH BO3MOKHOCTH (PH3HUYECKOIN pearn3aliii 3MyIHPOBaTh
KITacTep Ha OJHOM KOMITBIOTEPE.

2. Iloctpoenne cxeMsl Map Reduce [y nmpukimagHoit samaun. Ha mocTpoeHHOM HITH
SMYITHPOBAHHOM KJIacTepe PEIHTh 3afjauy MocYeTa YacTOTh OYKB pyccKoro andasuTa Ha
OCHOBE TeKCTa XyJI0KeCTBEHHOr O Ipom3BeAeHH s A. C.IIyIKitHa, HMeroIerocs B
WHTepHETE B OTKPBITOM JOCTYIIE. HCITONB30BaTh IS 3TOH LETH OTHH U3 YHHBEPCATbHBIX
SI3BIKOB TIPOTPAMMHPOBaHH.

3. Peanmsanms B Hadoop BEIMMCIEHIH UL IIPHKIIAAHOMN 3afa4i. C HCIIOIb30BaHHEM
nporpamMMHoro odecrieueHnss Hadoop Ha ocHOBe cxeMbl Map Reduce pelmmts 3amauy
OTBICKaHN S MHOecTBa 13 1000 Hanboee 4acTo HCIIOIB3YEMBIX CIIOB PYCCKOI'O SI3BIKa B
npomsBefieHnsIX M. A . bynrakosa.

4. PaspaOorka orHcaHus ITpeAMeTHOH o0macTH 1yt ogHoi n3 CY B/ kateropu NoSQL
Bri6pats HanbGonee nogxosiryro CYE]] kateroprn NoSQL u paspaborars Ij1d Hee
MpejicTaBlIeHNe THIIeprpadoB.



3aveTHO-’K3aMeHANMOHHbIE MATEPHAJIbI LISl IPOMEKYTOUHOH ATTeCT AN

Bomnpochi 1 HOATOTOBKH K 3K3aMeHY

XapaxkreprcTuka MHTEpHETa Belllei KaK HCTOYHHKA JAHHBIX OOIBIINX 00BhEMOB.

XapakTepucTHKa BHYTPeHHeH HH()OPMAIIH MPeAPUATHIA H OPraHH3aIfiil KaK HCTOYHIKA

JAHHBIX 00IbIIIX 00BEMOB.

XapakTepHCTHKa HayYHBIX ITIPHOOPOB (PaHoTeNecKoIl Xa00I1, afpOHHBII KOJITalIep) KaK

HCTOYHHKA JJAHHBIX OONBIITIX 00BEMOB.

ApPXHUTEKTYPH KOMITBIOTEPHBIX KITACTEPOB.

MacirabupoBaHie KOMITBIOTEPHBIX KIIACTEPOB.

BamancHpoBKa Harpy3KH KIacTepa.

Meton Map Reduce. [Iprmeps! da3ssr Map.

Meton Map Reduce. [Tpruveps! dassr Reduce.

Metozs! pacnaparienuBaHisI paoTEHL.

10. Xapaxrepuctuka moxyinsa Hadoop Common.

11. Xapaxrepuctuka moayna Hadoop HDES.

12. Xapakrepuctuka moxynsa Hadoop YARN.

13. Metozs! npeacraBnenns nHpopmairm B B[ Apache HBase.

14. Meronn! npezicTaBneHHs HHGp opmMaiini B 5] Amazon DynamoDB.

15. Metozs! npejcraBieHus HHpopMaiii B B[ Neodj.

16. PactipeiennieHHOe XpaHeHHe (ailmoB Ha KoMIbloTepax KmacTepa. Pemmenme Google:
Bigtable. Moznens JaHHBIX.

17. Bigtable: Ctpourensnsle 6rmokH. SSTable. Ciryx6a Chubby.

18. Bigtable: Peammszaigia. IImaHIeTs! (paciionokeHue, Ha3HauUeHHe, 00CITY KHBaHHE ).

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

20. bonprmie MOTOKOBBIE JaHHBIE, 3afaul M allTOPHTMBI I HuX. [logcder KommyecTBa
YHHKaIbHBIX 7IEMEHTOB B ITOTOKE (MYIBTHMHOKECTBeE). AnropurM Drnaxone-MapTHHa.

21. [Tonck nmoxoxux o0beKTOB. CXOICTBO MHOXKECTB IT0 s/Kakkapy. Pa3OueHe JOKYMEHTOB
Ha InuHTIEL. CHrHATypel MHOKECTB C COXPaHEHHEM CXOACTBAa. MarpuuHoe
NIpe/icTaBIIeHHE MHOKECTB.

22. MuHXeIl — CUTHaTypPhl, BBUHCIIEHHE. XEIHPOBaHHE JOKYMEHTOB C YYETOM OIIH30CTH.
LSH mng MunXem — cHTHaTYp.

[

o

Aol Al A

Ilepeyens KomIleTeHIMH (YACTH KOMIIETEHIIMH), IpoOBepAeMbIX OI€HOYHBLIM
CpeaCcTBOM
1IK-1 (rmr. 1- 8), [IK-2 (mt. 9- 15), IIK-3 (1o 16- 22).

4.2 Meroanmieckne MaTepHAJIbl, oNpeaeisiolnlie nMponeIypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABbIKOB H (HIH) ONbITa [JeATeJbHOCTH, XAPAKTEPH3YHOUINX 3TaNbI
¢gopMHpOBAHISA KOMIIETEHITHI

Meroanueckne pexoMeHIAINH, ONpeAeisiioNIHe NPoieaypbl OIeHHBAHNSA TECTOB:

Tect npoBogurcs oxnaiH B cucreMe Moodle mwm Google Docs H orpaHiyeH 1o BpeMeHH.
Ha cmauy Tecra maercs JBe IOIBITKH. T€CT CUMTAETCS YCIIEIIHO ITPOHIEHHBIM E€CIIH CTYIEHT
IIPABIIFHO OTBETWI Ha 70% BOIIPOCOB.

Meroaudeckie peKOMEHIANHH, ompelejsiolliie NpouHeIypbl  OleHHBAHHA
BbIIOJIHEHH A KOHTPOJIbHbIX 33 JAHHIi:
3agaHHe CYHTAeTCS BHITOHEHHEIM ITPH BHITTOIHEHHH CITETYIOIHX Y CITOBHIL:
— TIpeJocTaBIeH HCXOMHBII KO ITPIITOKEHI;



— TPOAEMOHCTPHPOBaHA PabOTOCIIOCOOHOCTD TPHIIOKEHH S Ha KOMIThIOTEPE;

— CTYJIEHT ITOHHMAEeT MCXOMHBIH KOJ H OTBEYAET Ha BOMPOCHI TIO €r0 OpraHH3aIHH;

— TIPOBEAEHBI PacyeThl MO aHAIH3Y OOIBIIOr0 00bheMa JaHHBIX, CTYAEHT MOKET HX
HHTEPIPETHPOBATh H 0O0CHOBATH MPAaBIIIBHOCTh H TOYHOCT PE3YIIbTATOB.

Meroauueckne peKoMeHJAIMH, ONpeJejsiolliHe MNpoledypbl ONEHMBAHUSA Ha
IK3aMeHe:

[Tporemypa MpoMeKyTOYHOH aTTECTAlH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHEM O
TEKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTaliy obydarormuxcsa OI'EOY BO «KyoI' V.

Htoropoit ¢opmoil KOHTPOISI cHOPMHPOBAHHOCTH KOMITETEHIMHIT Y OOYYaroMIHXCcs TI0
IUCIINIUINHE SBIIIeTcS 5K3aMeH. CTyAeHTH 0O0S3aHBl claTh 5K3aMeH B COOTBETCTBHH C
pacrcaHieM H y4eOHBIM TUTaHOM

OOC 1poMeXyTOYHOH aTTECTAIlHH COCTOMT M3 BOMNPOCOB K HK3aMeHy, 3aJay IIo
JUCIUTLIHHE M Pe3yIbTaTaM TEKYIIEro KOHTPOJIS.

OK3aMeH IO AMCHUIUTHHE TIPECIIeyeT IENb OLeHHTh paboTy CTyAEHTa 3a Kypc, ITOITy4YeHHe
TEOPETHYECKHX 3HAHMII, HX IPOYHOCTh, PA3BUTHE TBOPYECKOIO MBIIUIEHUS, IIPHOOPETEHHE
HaBBIKOB CAMOCTOSTEIBHOH Pa0OTHI, YMEHHE IIPHMEHSTh IONYYEHHBbIE 3HAHUS IS PeIleHHS
MPaKTHYEeCKHX 3a/1a4.

@DopMa MMpoBeIeHN S SK3aMeHa: YCTHO.

OK3aMeHATOPy MPeAOCTaBIAETCS MIPABO 3aJaBaTh CTYAEHTAM JOIOIHHUTEIbHBIE BOIIPOCHI
I10 BCEil y4eOHOMH ITporpaMMe U CI[UIUIHHEI.

Pesynbrar craun sK3aMeHa 3aHOCHTCS IIPENofaBaTeleM B 3K3aMeHAI[HOHHYIO BEJIOMOCTh
U B 3aYETHYIO KHIDKKY.

O1eHNBaHNE YPOBHS OCBOEHHS AHCHHIUIMHBI OCHOBBIBAETCS Ha KAYECTBE BBIIOTHEHHS
CTYJIEHTOM 3a[aHHil TEKYIIETO KOHTPOIII H OTBETOB Ha BOITPOCH 3K3aMeHa.

Kpurepun onenkn:

OIIEHKA «HEY/I0BJIETBOPHUTEIbHO» BbICTABJIfAETCH B CJIyUae BbHIOJHEHHS OJHOIO M3
YCJIOBHIiL:

— HENOHHMAHHE CYIIHOCTH H3JlIaraéMbIX BOIIPOCOB, IPyOBle OIMMOKH B OTBETE,

HEYBEPEHHBIE H HETOUHBIE OTBETHI HA JIOIIOTHUTEIBHBIE BOIIPOCH;

— BBIIOIHEHO MeHee 50% KOHTPOIbHBIX 3aaHHH.

OIICEHKA «YIOBJIETBOPHTEJ/IBHO>» B CJIYUA€ BbIIIOJTHCHHHA yc.]'IOBHl"'I:

— HYaCTHYHO OTBETHII Ha JBa BOIIPOCa JK3aMCHAIIHOHHOI'O Omnera WIH JOCTaTOYHO
TIOITHO OTBETHII XOTS OBI HA OJIHH BOITPOC;

— BBIIIOIHEHO He MeHee 50% KOHTPOIBHBIX 3aaHHIA.

OIIEHKA «X0POIo» B CJIy4ae BbINOJIHEHHA YC/I0BHIl:

— J0CTaTOYHO MOJIHO OTBETHII Ha JiBa BOIPOCa HK3aMeHAI[HOHHOTO OHIIeTa;
— JIaHbl YaCTHYHBIE OTBETHI Ha JOITOIHHTEIIBHbIE BOITPOCHI;

— BBIIIOIIHEHO He MeHee 60% KOHTPOJIBHBIX 3aaHHI.

OIIEHKA «OTJIHYHO» B CJIy4ae BbIIOJIHEHH S YC/I0BHil:

— TIIyOOKHE HCHEPITHIBAOIIIE 3HAHHS IO BOITPOCAM 3K3aMeHaIlHOHHOTO OMIeTa;
— JIaHbI TIPaBHIIbHBIE M KOHKPETHBIE OTBETHI Ha JOIMOIHHTEIIbHBIE BOITPOCH;

— CJIIaHBI BCE TECTHI H BHITIOIHEHO He MeHee 8(0)% KOHTPOJILHBIX 33 [aHIil.

O1eHOYHEIE CpEACTBa JUIA HHBAIDIJIOB H JIHI[ C OIpaHHYCHHBIMHI BO3MOMKHOCTAMI
300POBbA BBIﬁI[paIOI‘CH C YUETOM HX HHIHBHIYalIbHBIX l'[CI[XO(l)IIBII‘IeCK[[X 0COOEHHOCTEH.

—IIpH HEeOOXOMHMOCTH HHBAJTHAAM H JIHI[aM C OI'paHHYCHHBIMH BOSMOXKHOCTAMH 3JJ0POBbA
IIPEAOCTABIIACTCA JOITOIIHHTCIIbHOS BPEMA JUIA TTIOAT'OTOBKH OTBETA Ha 3K3dMCHE,



— IIPH TIPOBEJIEHHH TIPOILIEAYPHI OIIEHHBAHUS PE3YyIbTaTOB OOYUEHIS HHBAMIOB H JHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEIyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CPEeACTB, HEOOXOMMMBIX HM B CBSI3H C MX HHAHBHAYATbHBIMH OCOOEHHOCT SIMH

— IIPH HEOOXOAMMOCTH 1T 00YYArOIIHXCS ¢ OrPaHHYEHHBIMH BO3MOYKHOCTSIMH 3]{OPOBbSI
H HHBAIMIOB IPOIEAypa OIEHHBAaHMUS pe3yIbTaTOB OOYYEHHSI 110 JUCIHIUIHHE MOXKET
MTPOBOIUTHCS B HECKOIBKO 3TATIOB.

[Iporieaypa OIEHHBAHHA Pe3yNbTaTOB OOYUEeHHS HHBAHAOB H JIHI[ C OTPAaHHYEHHBIMH
BO3MOYKHOCTSIMH 3I0POBBSI TI0 JUCIHIUTHHE MPelycMATPHBAET MpeocTaBIeHne HHpOpMAaIlii B
dbopmax, amanTHPOBAHHBIX K OrPAHHYEHISIM HX 3JJOPOBbS H BOCITPHSATHS HH(OPMAIH:

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIFHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JlaHHBIH TIepeueHh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAFOIHXCHL.

5. IlepeveHn YueOHOI JJUTEPaTYPbl, HHPOPMAHOHHBIX PECYPCOB H TEXHOJIOT Hil

5.1 OcnHoBHas1 JMTEpaTypa:

1. Makimranos, A. B. boneine ranusie. Big Data / A. B. Maxkianos, A. E. JKypasies, JI.
H. TeiHgsikaps. — 3-e u31., crep. — Cankr-IletepOypr : Jlans, 2023. — 188 ¢. — ISBN 978-5-
507-46866-9. — TekcT : 31eKTpoHHbII // JIaHb : 3neKTpoHHO-O0HOIHOTeYHasA cuctema. — URL:
https://e.lanbook.com/book/322664.

2. ITapamonoB M.1O., Cmarun B.A., Koceix H.E., XomoHeHKOo A.J[. MeTompl N MOJENH
HCCIIEOBAHUS CIIOKHBIX CHCTEM H 00paGOTKH GONBINIX JaHHBIX: MOHOTpadus / M3aaTenbeTBO
"Jlamp". - 236 cTp. —2020.

I[JI&I OCBOCHHM A AHCIIMIUIHHBI HHBAITHIaMII H JTHI[AMH C OTPaHHYECHHBIMH BO3MOXKHOCT SIMH
3TOPOBBS HMEIOTCA H3JaHHA B 3JICKIPOHHOM BHJIE B BHeKrporﬂ{O-ﬁlIﬁHI-IOTe‘H{HX CHCTEMAX
«JlaHb» U «IOpa:i‘rr».

5.2 Jlono/mHHATeIbHAS JMTEPATYPA:

1. Jleckosery IO., Pamxapaman A., YiupMaH [I. AHanus OONbIMX HaOOPOB JaHHBIX /
HzpatemberBo "JIMK Ilpecc” - 498 crp. — 2016.

2. Yannapana III. , Jlakxatapus k. , Mexra Y. , Ilarens K. MySQL 8 g GonbIiix
naHHbIX / MU3matensero "JIMK Ilpecc” - 226 ctp. — 2018.

5.3. Ilepnoanieckue W3IaHMUs:
|. Baswl maHHBIX KoMITaHHH «cT Brio» http://dlib.eastview.com
2. OnexrponHas ononnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHbIX H HHPOPMANHOHHbIE CIIPABOYHbIE CHCTEMbI
Dnexmponno-bubnuomeunvie cucmemst (OE5C):
1. DBC «IOPAMIT» https://urait.ru/
2. BBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIATH» http://www.biblioclub.ru/
3. 3BC «BOOK.ru» https://www.book.ru




4. BBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipogeccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

KypHams! n3marenberBa Wiley https://onlinelibrary.wiley.com/

Hayunas anextpoHHas 6ubnmoreka (HOB) http://www.elibrary.ru/

[IOMHOTEKCTOBBIE APXMBHI BEAYINHX 3aITafHBIX HAYYHBIX KyPHAIIOB Ha PoccHiickoi
nna’rd)opme Hay4yHbIX XypHaitoB HOUKOH http://archive.neicon.ru

6. HaimpioHambHasd  »eKTpoHHas  OHMONMHOTEKa  (JOCTYIT K DIEKTPOHHOH — OHOIHOTEKE
JIuccepraipi Poccuiickoit rocyapctBeHHoNn oubdimoreku (PI'B) https://rusneb.ru/

7. IlpesugeHtckas oubimioreka mM. b.H. EnpiiHa https://www.prlib.ru/

8.  Baza manmprx CSD KemOpHIKcKOro leHTpa KpHuctamiorpadueckux JaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. YHusepcurerckas nHdopmaronHas cucteMa POCCHUS http://uisrussia.msu.ru

N

Hughopmaruonnvie cnpagounsie cucmemo

1. Koncymprant [Imroc - cripaBoyHas IpaBoBas cHCTeMa (IOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIMOTEKH )

Pecypcwvt ceoboonozo docmyna

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

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BRICIEr 0 oOpa3oBaHna Poccrrickoit Deiepaliii
https://www.minobrnauki.gov.ru/;

4. @epepanbHebLil mopran "Poccuiickoe oOpa3zoBaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTemMa "EXHHOe OKHO JOCTYITa K 00pa3oBaTelbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHas KommeKius IH@PoRbIX 06pazoBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IlpoekT I'ocytapcTBEHHOIO HHCTUTYTa PyccKoro si3pika mveHn A.C. [TyimkiHa
"O0pa3zoBaHHe Ha pyccKoM" https://pushkininstitute.ru/;

8. CmpaBouHO-HH(}p OpMAI[HOHHEIT ITopTal "Pycckiii S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKIX TOJIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CroBapH M 3HITHKIONEMNH http://dic.academic.ru/;

11. OOGpasoBaTenbHbII IopTan " Yueba" http://www.ucheba.com/;

12. 3akoHompoekT "O06 obpaszopannu B Poccriickoi @eepaliii”. Borpockl H OTBETH http://xn--

273--84d1f.xn--plai/voprosy i otvety

Cobemeennvie snexmponnsvie obpazogamenvivie i uH@opmayuontvie pecypcst Kyol'y

1. OmnexkTpoHHBII Katanor HayuHolt ouonmnorteku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web




2. DOmnekTpoHHas OHOIHOTEKA TPYIAOB yueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MOAYIBHOIO JUHAMHYECKOr 0 O0Oy4eHH S http://moodle. kubsu.ru

4. bBaza y4eOHBIX TUTaHOB, YU4eOHO-MeTOAHYECKHX KOMITIIEKCOB, ITyOIIHKAI[IiT H KOH() epeHIII
http://infoneeds.kubsu.ru/

5. Bubmnoteka HHOPMAIHOHHEIX pecypcoB Kadeaprl HH(OPMAIHOHHBIX 06pa3oBaTelbHBIX
TEXHOJIOTHI http://mschool.kubsu.ru;

6. DOIEKTPOHHBIN apXHB JOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHHBIE 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIHOHHBIX CHCTEM H TeXHOJOTHI
B oOpazoBanmn KyOl'Y u HayuyHo-MeToamdeckoro sKypHarma "I[IIKOJIBHBIE T'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I

— IIpoBepka JoMalHIX 33JaHHIT 1 KOHCYIIbTHPOBAHHE TTOCPEACTBOM 3IIEKTPOHHOMH ITOYTHI.
— Wcnionb30BaHme 31eKTPOHHBIX TIPE3eHTallHil ITPH ITPOBEIeHNH JIEKITHOHHBIX 3aHSTHIT

— Cucrema MOODLE

— IIpoBepka AOMAIIHUX 3aJaHHil H KOHCYIIBTHPOBaHHE IocperactsoM SO0UC Kyol'yY

5.6 IlepeveHb JIMIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSEMOro MPOrpaMMHOIO
olecneueHu s

OpenOffice

Kommmzsitop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 nmi 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

OpenmMBopk Django

Firefox, modas Bepcus

Putty, moGast BepcHa

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcrsa 2020-06+
ITmarmn Remote System Explorer (RSE) na Eclipse PDT
JetBrains PHP Storm

GIT

Java Version 8 Update 311
Clojure 1.10.3.1029.psl

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

6. MeroanueckHe YKa3zaHUsS isi OOY4YalIIHUXCA TI0 OCBOEHHIO
AVCHUTTHHBI (MOTYJIA)

[lo Kypcy HOpelyCMOTPEHO ITPOBejAcHHE IIEeKIITHOHHBIX 3aHSTHI, Ha KOTOPBIX JdaeTcs
OCHOBHOH CHCTEMaTH3HPOBAHHBIH MaTepHall. B XoJe JEeKIIHOHHBIX 3aHSTHH Ppa30HparoTcs
METOABl XpaHeHHS H OOpabOTKH [JaHHBIX OONBIIMX OOBEMOB, ITPHBOMITCS IIPHMEPHI HX
HCTIOb30BaHH L, TIPOBOAHUTCS aHaAIH3 HanOolee pacpocTpaHeHHBIX OIMHOOK peam3aiiui. [locie
MIPOCITYIMMBAHHS JIEKI[HH PEKOMEHYETCS BBITIOHUT YITPAKHEHHS, ITPHBOJAUMBIE B ayIUTOPHH
JUT1 CaMOCTOSTEIBHOI PabOTHI.

[To Kypcy IMpeaycMOTPEHO MpOBeleHHe TaO0OpaTOPHBIX 3aHATHI, Ha KOTOPBIX daeTcs
MIPUKTAJHON CHCTEMAaTH3HMPOBAHHBIN MaTepHal. B Xoje 3aHATHI pa30Hparorcs IOTOBHIE
MIpOTpaMMHBIE TPIWIOKEHHS BBIMHCIEHHS XapaKTePHCTHK KOMIIBIOTEPHBIX CeTeil, a TaKxke
TIPHBOISITCS TPHMEPHI Pa3pabOTKH MPOr PaMMHBIX ITPHITOKEHHIT IS HCcleloBaHHs ceTeil. [loce
3aHSATHS PEKOMEHAYETCS BBHINIONMHHTh  VIPa)KHEHHS, TMPHBOAHMBIE B ayJHTOPHH IS
CaMOCTOSTEIIbHOH pabOTHI.

[Ipn camocrosTensHOil paboTe CTYJAEHTOB HeOOXOAHMMO H3YYHTh IJHTEpaTypy,
MIPHBEIEHHYIO B IIEPEYHSIX BHIIIE, TS OCMBICIIEHHS BBOJHMBIX ITOHSATHII, aHaJII3a IIPeII0KEHHBIX
TTOAXO0JI0OB H METOJOB pa3palbOTKH ITporpaMmM. PaspabaTwiBasi pellieHHe HOBOH 3ajaud, CTYIEHT
JIOTKeH yMeTh BBIOpaTh d(P(eKTHBHBEIE M HaJ(eXKHBIE CTPYKTYPBI JaHHBIX IS IIpeiCTaBIeHHS
HHpopMarH, moxodparh COOTBETCTRYIOIIHE aTTOPHTMEI JULI HX 00paboTKH, YUECTh CITEIH(HKY
SI3pIKA ITPOrpaMMHPOBaHHSI, Ha KOTOPOM OyIeT BRITIOIHEHA peaan3aiisa. CTYJeHT JOIKEH YMETh
BBITIOIHATh TECTHPOBAHHE H OTJIAJKY alTOPHUTMOB PeIleHHs 3afad C I[eIbl0 OOHApYyKeHHS H
YCTPaHEHHS B HIX OMMOOK.

BaxHeimmM 3TarnoM Kypca SBISIETCS CaMOCTOSTelbHas pabora IO JHCHHIUIMHE. B
MIPOIECCE CAaMOCTOSITENBHON pabOoThI CTYAEHT NMPHOOpPETaeT HAaBBIK CO3MAHHSI 3aKOHYEHHOTO

MPOTPaMMHOTO TIPOAYKTA.

Hcnonp3yroTcs aKTHBHBIE, HHHOBAIMOHHBIE OOpPA30BATENbHBIE TEXHOIIOIHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOMIEKYITbTYPHBIX, OOIMIENMpO(ecCHOHATPHRIX KOMIIETEHI[HIT H
Mpo(ecCHOHATFHBIX KOMITETEHIIT 06y YarOIIIXCSI:

® 1polIIeMHOe O0YYEHHE;
Pa3HOYpPOBHEBOE OOyUEHHE;
MIPOEKTHBIE METOABI O0YUEHHS;
HCCIIE[OBATEI CKHE METO/BI B O0YYEHHH;
0o0y4YeHHe B COTPYAHHYECTBE (KOMaHHas, TPyINIoBas padoTa);
HH(pOPMAIHOHHO- KOMMYHHKAI[HOHHBIE TEXHOIOTHH.

Jlms mI ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IPEAYCMOTpPEHA OPraHH3aIls
KOHCYIIbTAlII € HCIIONIb30BAHHEM 3IIeKTPOHHOMH ITOYTHI.

YuyeOHO-METOAHMYECKUM 00eCIIeUeHHEM KYPCOBOI PaOOThI CTYZEHTOB SBILTIOTCS:

1. yueOHas muTepaTypa;

2. HOpMaTHBHBIE JOKYMEHTH BY 3a;

3. MeTofM4ecKHe pa3paboTKH VIS CTYIEHTOB.

CamocTtosTenbHas padoTa CTYAEHTOB BKIIFOYAET:

— oopmITeHIE HTOTOBOTO OTUeTa (TTOSICHHUTEbHOI 3aITHKH ).

— aHAJIN3 HOPMAaTHBHO-MeTOINYEeCKOH 0a3bl OpraHH3aIlHi;

— aHAJIN3 HAyYHBIX ITy OIIHKAIIHH TI0 3apaHee OIPeeTIEHHON TeME;



— a”HaIH3 1 006paboTKY HH(OPMAITHH;

— paboTy ¢ Hay4YHOI, y4eOHOI 1 METOAMYECKOH JINTEPaTYPOil,

— pabora ¢ KOHCITeKTaMH JeKimii, S5C.

JI1s1 caMocTOATENBHOI paOoThI ITPEJICTABIISETCS aYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM

B MHTEPHET, K 511eKTpoHHO# OHOMHOTeKe By3a H K HH(OPMAITHOHHO-CIIPAB OUHEIM CHCTEMAM.
[lepeueHr yueOHO-MeTOIHIECKOTO 0OeCIIeUeHHS:

ks

OcHOBHas 06pa30oBaTeIbHAs ITPOrPaMMa BBICITIET O TTPOheCcCHOHATHHOTO 06 pa30BaHIS
(beneparbHOTO TOCYAapPCTBEHHOTO GIOIKETHOrO 00pa30BaTeIbHOTO YUPEKASHHS
BBICIIIETO 00pa3zoBaHNA « KyOaHCKHIT TOCYyJapCTBEHHBI YHUBEPCUTET» T10 HAIIPABIIEHHIO
TTOATOTOBKH.

[TomosxeHne o MPOBEIEHIH TEKYIIErO KOHTPOIIS YCIIEBAEMOCTH H IIPOMEKYTOYHOI
aTTecTalun B (elepalbHOM TOCYIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
VUPEKAEHUH BBICIIETO 00pa30BaHUs « KyOaHCKHII TOCYIapCTBEHHBIH YHHBEPCUTET».
O6umnie TpeGOBaHMS K TIOCTPOEHHIO, COAEPIKAaHIE0, ODOPMITEHHIO H YTBEPKIEHIIO
padoyel ImporpaMMbl JHCIIHITIHHEL DelepalbHOro rocyAapCTBEHHOTO
00pa30BaTeIbHOIO CTAHaPTa BBICIIETO MPO(deCCHOHAIBHOT O 0Gpa30BaHHSL.
Meroanueckie peKOMEHIAIH TI0 COEPKAHIIO, OPOPMIEHHIO H ITPHMEHEHHTO
00pa3oBaTeIbHbIX TEXHOIOTHIL H OLIEHOYHBIX CPEJICTB B YUeOHOM IIPOI[ECCE,
OoCHOBaHHOM Ha De/lepallbHOM TOCYJapCTBEHHOM 00Pa30BaTeIbHOM CTaHAaPTE.
Y4eOHBII TIJIaH OCHOBHOI 00pa30BaTeNbHOM ITPOrPaMMBI IT0 HAITPABIIEHHEIO TTOJAT OTOBKH.
@DenepallbHbIil TOCYIapCTBEHHBIT 00Pa30BATEIbHBIN CTAaHAAPT BHICIIETO
npoeccHOHATFHOr0 00Pa30BaHMs 110 HAITPARIEHHIO TTO/T OTOBKH.

B oCBOEHHMH AHCLIIUIMHE HHBAIHAAMH H JHI[AMH C OI'PpaHHMYCHHBIMH BO3MOHOCT AMIT

37I0POBbSI OONBINOE 3HaueHHe HMeeT HHAMBHIyalbHas yueOHas paboTa (KOHCYIbTAIlMH) —
JIOTTOTTHUTENbHOE Pa3bsACHEHHE Y4eOHOro MaTepHara.

HH,I[I-IBIII[Y&JIBHBIG KOHCVYIIbTAllHH IIO TIIPEAMCETY ABIIAIOTCA  BaXKHbIM QJaKI‘OPOM,

CHOCOﬁCTBYIOH_[I[M HHAHBHAYaIH3aI[HI 06}7116}[}[5[ H YCTAaHOBIJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIY IIPCIIogaBaTcIICM H 06y‘IaIOU_HvIMCH HHBaIIHIOM HJIM JIHIIOM C OI'PpaHHYCHHBIMIL
BO3MOXKHOCTAMH 3JJOPOBbA.

7. MaTtepua/IbHO-TEXHHYECKOE o0ecrieueHe 1Mo JUCLMILINHE (MOIyJI10)

No Bugrpabor HanmeHoBaHNe yueGHOIT ayTHTOPHH, €€ OCHAIIIEHHOCTh
000pyIOBaHHEM H TEXHHYECKIMH CPEeJICTBAMHU O0yUEeHHS
1. JIeKI[HOHHBIE 3aHATHSA Aymutopus, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
MeOENbIO H TEXHHYECKHMH CPeJICTBAMH 00yUeHN
2. JlaGopaTopHeIe 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITELHAITM3HPOBAaHHO
MeOelnbl0 M TEXHHYECKHMH  CPEeICTBaMH  OOyYeHHS,
KOMITFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM
3. [IpakTiieckue 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
MeOENbIO M TEXHHYECKHMH CPeICTBAMH 00yUeHH
4. ['pyrmioBsie Aymutopus, YKOMITIEKTOBaHHAS CITeLHAITM3HPOBaHHOI
(MHIUBHyalTbHBIE ) MeOelnbl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOHCYIIbTAllHH KOMIThIOT€paMH, ITPOrPAMMHBIM 00eCIIEYEHHEM
3. Texkymmuii  KOHTPOIb, | AyIUTOPHA, YKOMILIIEKTOBaHHAS CITELMATTM3HPOBAHHO
MIPOMEXKYTOYHAS MeOempl0 M TeXHHYECKHMH  CPeACTBaMH  OOy4eHHS,
aTTecTarus KOMITbIOT€paMH, ITPOrPAMMHBIM 00ecIieYeHHEM
0. CamocTosATenbHad KaGuHer 11 caMOCTOSTENBHOH  pabdOThl, OCHAIlEHHBII
padoTa KOMIThFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IOJKITFOYEHHS K
ceTH «HHTepHeT» JIPOrpaMMOil  SKPAaHHOTO YBEIHYEHHS U




obecIieYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPeTy VHHBEPCHTETA.

[Iprveuanne: KoHKpeTH3ausa ayIUTOPHI H UX ocHalleHue omnpeaensgercs OIIOII.
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