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1. Ilesn v 3a1a4M OCBOCHUS AU CHMIIIMHBI

[ensamu ocBoeHuss naucuuiuMHbl «llapaenbHble W pacHpENENICHHBIE  BBIYMCIICHUS
ABJISIOTCSL OBJIAJICHUE OCHOBHBIMU KOHUEIIMSAMHU IapAJUICIIbHBIX U PACIIPEICIICHHBIX BBIYUCIICHU,
KJIaCCAMM  BBICOKOIIPOM3BOJUTENIBHBIX ~CHCTEM, MPUHIMIIAMHM peaIu3alud  apajulesbHbIX
QITOPUTMOB M MCIIOJB3YEMBIMU MOZCIIAMHM IPOIPAMMMPOBAHMS, a TAKXKE II0JyYEHUE HABBIKOB
IIPAKTUYECKOIO HCIOJIb30BAaHUS COOTBETCTBYIOIMX TEXHOJOIMM M CHCTEM IIpU pPELICHUU
IIPUKJIAHBIX 33]1a4.

B pesynbpraTe 0CBOCHMS IUCLHUIUIMHBI CTYAECHT JOJDKEH:

3HATh:

- IPUHLUNBI pa3pabOTKU NapajliesIbHBIX aJTOPUTMOB, OCHOBHBIE MOJENIN MapajlIeIbHOI0
IPOTPaMMHUPOBAHUS U PACIIPECIICHHBIX BEIUMCICHUH, UX 001aCTH IPUMEHEHUS U OTPAaHUYCHUSI.

yMeTb:

- 000CHOBaTh BBHIOOP TOW WM WHOW CHCTEMBI, MOAXOJA WM TEXHOJOTUU JJS PEIICHUsS
IIOCTaBJICHHOW 3a/1a4y;

- peaIM30BBIBAaTh IIPOIPAMMBI I PA3JIMYHBIX KJIACCOB BBICOKOIIPOU3BOIUTEIBHBIX CUCTEM C
IIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTMM IapajUIeNIbHBIX W PAClpEeACICHHBIX BBIYUCICHUN,
OLIEHUBATh 3()(HEKTUBHOCTH M BHIMOIHATH ONTHMH3ALNIO TIOTYYESHHBIX pealn3aluii;

- IPUMEHSTH [1OJIy4ECHHBIE 3HAHUS U1 pELICHHs IPUKJIAJAHbIX 3a/a4.

BJIA/IETh:

- o0wiet nHpopmanueit o npobieMaTHKe NapauIeIbHbIX U paclpe/ieIeHHbIX BIYUCICHUH;

- METOJaMH BBICOKOIIPOM3BOAUTENBHBIX BBIYMCICHUM, TEXHOJIOTMSAMHU IApaJUICIbHBIX H
pacnpeeIEHHbIX BBIUNCIICHU;

- [pUHOUOAMH  pa3pabOTKU  NapajUIeJIbHBIX  aJTOPUTMOB,  MOJENISIMHM  [apaJIEIbHOIO
IIPOrPaMMUPOBAHHUS U PACTIPEAEICHHBIX BBIYUCICHUN.
2. MecTo aucuuniaunsl B crpykrype OIIOII BO

JlucuuIuinHa OTHOCUTCS K JUCHMIUIMHAM 4YacTH Yy4yeOHoro miaHa, (opMupyemoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH.

Heo6xoauMbpIMU yCIOBUSAMU JUIsI OCBOEHUS! TUCIMITIIMHBI SBIISIOTCS:

3HaHUE: A3BIKOB POIPAMMHUPOBAHHUs, CTPOCHUE KOMIIBIOTEPHBIX CUCTEM U CETEH;

YMEHHUE. HCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH [UIs PEIICHHUS Pas3IMYHOIO poja
WH(pOPMAIMOHHBIX 33]1a4;

BJIAJICHUE: METOAUKON PELICHUs IIPUKIIAIHBIX 3a/1a4 Ha IEPCOHAIIBHOM KOMIIBIOTEPE.

CopepxaHue TUCHUIUIMHBI SBIISIETCS JIOTHYECKUM IPOAOHKEHUEM COIEP KaHUSI AUCLIUILINH,
W3YYEHHBIX B TPEIIIECTBYIOIIMX CEMECTpaX, TAaKUX KaK: JHUCKpeTHas MaTeMaTuKa s
nporpammucToB. OOmiasi Teopusi cucTeM, ba3bl NaHHBIX, U CIYXHUT OCHOBOM JJs1 OCBOEHUS
MOCJIENYIOIUX TUCIMIUIMH: HelpOHHBIE CETH, HalMCAaHUE MAaruCTEPCKON JUCCEPTALIUH.

3. Pe3yabTaThl 00yueHHs 10 JUCHUIIIMHE

[Ipornecc n3ydeHns: NTUCIMILUIMHBI HATTPaBJIeH Ha (OPMUPOBAHUE CICAYIONUX KOMITETECHITAMN

Tabmuma 3.1
Kon n HaumeHoBaHue Kon u HaumeHoBaHME MHAUKATOPA Kon u HaumeHoBaHUe pe3ylibTaTa
KOMIIETEHIIN U noctmwkennst komnetermun (M/1K) 00yJeHMS TI0 TUCITUTUTHHE
ITKC-1.1. CriocobeH npoBOIHUTh 3uatb (31) cpencTB XpaHeHUs U
CPaBHHTENILHBIH aHaN3 U BEIOOD 00paboTKN TaHHBIX, OLEHKY YCJIOBUH
MCTOYHHMKOB JJAHHBIX, CPEJICTB XPAHEHUSI | WX NPUOOPETEHHUS M UCTIONIb30BAHMS
[IKC-1. CriocoGeH ympaBisiTh 1 00pabOTKH JIaHHBIX, OLEHKY yCIOBUH Ymers (Y1) npoBoautsb
ATanaMu KU3HEHHOTO [[HKJIa UX MIPUOOPETEeHNS 1 UCIIOJIB30BAHUS CpaBHUTEbHBIN aHAIN3 U BHIOOD
MeTOIIOHOFPI‘IeCKOﬁ u HUCTOYHUKOB JJTaHHBIX, CPEACTB
TEXHOJIOTMYECKON XpaHeHHs1 M 00pabOTKH TAHHBIX
HHPPACTPYKTYPhI aHAIIN3A Bnanets (B1) HaBBIKaMu
GOJIBIINX TaHHBIX YIIPaBIICHUS STAllaM1 )KU3HEHHOTO
LIUKJIA METOOJIOTHIECKON U
TEXHOJIOTHYECKOI HHPPACTPyKTypBI
aHanu3a OOJIBIINX JAaHHBIX




ITKC-1.2. CrocobeH oLeHuBaTh
SKOHOMHYECKHE [TOKa3aTe/u (3aTpaThl Ha
BHE/IPCHHE/MOTUPHKAIIHIO,

3¢ GEKTHBHOCTD U TIP.) TEXHOJIOTHI
OOJBIINX JAaHHBIX

3HaTh (32) 9KOHOMUYECKHE
ToKa3aTenu (3aTpaTsl Ha
BHEAPEHHUE/MOTU(PUKAIIHIO,

3¢ (EeKTHBHOCTP U MpP.) TEXHOIOTHH
OOBIIIX TaHHBIX

Ymets (Y2) npoBOIUTH OLIEHKY
SKOHOMHYECKUX MOKa3aTenen
(3aTpaTsl Ha
BHEAPCHUE/MOTUDUKAIIHIO,

3¢ PEKTUBHOCTD U TIP.) TEXHOJIOTHM
OOJIBIINX JTAHHBIX

Bnanerts (B2) HaBbikamu
OLICHWBAHMS SKOHOMHYECKUX
ToKazaTesiell (3aTpaThbl Ha
BHEAPCHUE/MOTUDUKAIIHIO,

3¢ (EeKTUBHOCTP U TP.) TEXHOJIOTHUH
OOJIBIINX TAaHHBIX

[TKC-2. Cnoco6eH pa3pabaTbIBaTh
(coBepIICHCTBOBATE) U BHEAPSTH
HOBBIE METOBI, MOJICIIH,
AIITOPHUTMBI, TEXHOJIOTHUH U
MHCTPYMEHTAIIbHBIC CPEACTBA
paboTHI ¢ OONBIIMMU TaHHBIM

IIKC-2.1. Criocoben

pa3pabaThIBaTh METObI, MOICIIH,
ANTOPUTMBI, TEXHOJIOTHUH U
MHCTPYMEHTAIbHbBIE CPEACTBA PAbOTHI C
OOJIBIIMMH JAaHHBIMH

3Hath (33) METOABI, MOJIEIIH,
AITOPUTMbI, TEXHOJIOTUHU U
HHCTPYMEHTAJIbHBIE CPEJICTBA
paboTHI ¢ OOIBIINMH JAHHBIMU

YwMmets (Y3) HCITOJIb30BaTh METOIBI,
MO/IEITH, aITOPUTMBI, TEXHOJIOTHA U
HHCTPYMCHTAIBHBIC CPEICTBA
paboTHI ¢ OOJIBIITHMMH JAHHBIMU

Bnanets (B3) HaBBIKaMu
ONTUMH3ALMHU U pa3paboTKu
METOJ0B, MOJIEJIEH, AITOPUTMOB,
TEXHOJIOTHH ¥ HHCTPYMEHTAJIbHBIX
CPeICTB PabOTHI C OONBIIUMHU
JIAHHBIMH

IMKC-2.2. CriocobeH ONTUMH3HPOBATH H
BHEJIPSITH METO/IbI, MOJIEIIH, AJITOPUTMBI,
TEXHOJIOTUH U MHCTPYMEHTAJIEHBIE
cpezacTBa paboThI ¢ OOIBIIMMU TAaHHBIMH
B IpO(heCCHOHATLHON AEATETLHOCTH

3HaTh (34) METOBI, MOJIEIIH,
QJITOPUTMbI, TEXHOJIOTUH U
HWHCTPYMEHTAJIbHBIE CPEJICTBA
paboTHI ¢ OONBIINMH JaHHBIMHU B
pOoQeCCHOHANBLHOMN JIESITeIbHOCTH

YmMmets (Y4) HCIToJIb30BaTh METOIBI,
MO/IEJH, aITOPUTMBI, TEXHOJIOTHA U
HHCTPYMEHTAJIBHBIC CPEICTBA
paboThl ¢ GONMBIIUMHU JAHHBIMU B
npo(eCCHOHANBHOM IS TEIBHOCTH

Brnanets (B4) HaBbIKaMu
ONTUMHU3AINU Y BHEAPEHUS METOJIOB,
MoJeJeH, anropuTMOB, TEXHOJIOTUH
U UHCTPYMEHTAJILHBIX CPEJCTB
paboTHI ¢ OONBIIMMH JaHHBIMU B
po(eCCHOHATBHOMN NEATETbHOCTH

4. O0peM TUCUUILIAHBI

OO0mumii 00beM TUCHMIIINHEI COCTABIIET 5 3aUeTHRIX eauHHUII, 180 yacos.

Tabmuma 4.1
AyIUTOpHBIE 3aHATHUSI/KOHTAKTHAS Konrpois
®opma
pabora, Jac. CamocrosiTens
dopma Kypc/ MPOMEXYTO
[IpaxTrue Has pabora, N
0o0yueHHsT | ceMecTp JlabopaTopHsbie YHOU
Jlexun CKHUe Jac.
3aHATHUA aTTeCTalunu
3aHATHUA
OYHAas 1/2 34 - 52 58 36 9K3aMeH
oHro” 213 10 - 10 151 K3aMeH
3a04Hast 9




5. CTpyKTYypa M cofiep:KaHue JUCIHUNIHHbI

5.1. CtpykTypa AUCIUTIIMHBI

- ouHas popma oOydeHHs

Tabmuma 5.1.1

Ne | CtpykTypa JUCIUTLTAHBI AyauTopHeie
y 3aHATHSL, Yac. CPC Bcero
m/ ’ ’ Kox UK O1eHOYHBIE CPEICTBa
Homep | HaumenoBan qac. yac.
ol JI. | Mp. | Jlab.
paszena ue paszgena
2 cemecTp
1 1 Concurrency u | 4 6 6 16 31, V1, B1 3amanus s
MHOT'OITOTOYH 32,VY2,B2 BBITTOJTHCHUS
oe 33,V¥3,B3 mabopaTOpHBIX paboT.
TIPOTPaMMHUPO 34,Y4,B4 Bonpocs! 11 3antuTel
BaHUC 71a00paTOPHBIX padoT.
2 2 OCHOBBI 4 4 4 12 31, V1, Bl 3amanus s
napajuiesbHbI 32,¥2,B2 BBITIOJIHEHUS
X BBIYUCIICHUH 33,VY3,B3 nabopaTopHbBIX PaboT.
34, V4, B4 Bomnpocs! A 3amuThl
71a00paTOPHBIX PadoT.
3 3 [Mapannensuoe | 4 4 4 12 31, V1, Bl 3amgaHus s
IPOrpaMMHpPO 32,¥2,B2 BBITIOJTHEHUS
BaHHUC Ha 33,V¥3,B3 nmabopaTOpHEIX paboT.
CHCTEMAX C 34,V4,B4 Bomnpocs! ams 3ammThl
oOmeit 71abopaToOpHBIX padoT.
MaMATBIO
4 4 Mapannensusr | 4 4 4 12 31, V1, Bl 3amanus s
€ BEIYHCIICHUS 32,¥2,B2 BBITTOJTHEHUS
Ha 33,V3,B3 1mabopaTOpHBIX paboT.
rpaduuecKux 34, Y4, B4 Bomnpocs! nis 3a1mThL
poreccopax n1a60paTopHBIX PaboT.
5 5 [Mapannenshoe | 4 4 4 12 31, ¥1,Bl1 3amanus s
IpOrpaMMHpO 32,V¥2,B2 BBITIOJTHEHUS
BaHHE Ha 33,V¥3,B3 nabopaTopHbIX paboT.
CHCTEMAX C 34, V4, B4 Bomnpock! ass 3amuThl
pacrpenieneHH 71a00paTOPHBIX padoT.
Ol MaMsAThIO
6 6 Pacnipenenenn | 4 10 12 26 31, V1,Bl1 3amanus s
bI€ CHCTEMBI U 32,¥2,B2 BBITIOJIHCHUS
TEXHOJIOTUHU 33,VY3,B3 nmabopaTOpHBIX paboT.
pacnpeneseHH 34, V4, B4 Bomnpocs! amns 3ammThl
BIX 1abopaToOpHBIX padoT.
BBIUHUCIICHUHT
7 7 Pacnipenenenn | 4 10 12 26 31, V1, Bl 3aganus st
ast oOpaboTka 32,¥2,B2 BBITTOJTHCHUS
0OBIINX 33,VY3,B3 abopaTopHbBIX PaboT.
JTaHHBIX 34, V4, B4 Bomnpock! ass 3amuThl
712a60paToOpHBIX PaboT.
8 8 Oo6naunbie 6 10 12 28 31, V1, Bl Bamanus s
BBIYHCIICHUS 32,¥2,B2 BBITIOJTHEHUS
33,V¥3,B3 71a00paTOPHBIX PadoOT.
34, V4, B4 Bomnpocs! amst 3amuThl
71a00paTOPHBIX PaldoT.
9 1-8 DK3aMeH 36 36 31, ¥V1,B1 Bomnpocs! k
32,¥2,B2 TECTUPOBAaHUIO
33,V¥3,B3 Bomnpocs! k 3x3aMeny
34,V4,B4




Bcero: 34 52 94 180

- OyHas-3a04Has opmMa OOydeHHUS:

Tabmauua 5.1.2

CrpykTypa AynuTOpHBIE
No
JUCUUTIIIMHBL. MOTYJISI 3aHATHUS, Yac. CPC, | Bcero,
m/ Kon NJIK OrneHouHBIE CpeACTBa
. Homep | HaumeHoBan I II 1146. qac. qac.
pasznena | wue pasaena p.
3 cemecTp
1 1 Concurrency u | 1 1 18 20 31, ¥V1,B1 3amanus s
MHOTOIOTOYH 32,¥2,B2 BBITIOJIHEHUS
oe 33,V¥3,B3 mabopaTOpHEIX paboT.
MIPOrpaMMHpPO 34,4, B4 Bomnpocs! nms 3ammThl
BaHUC 71a00paTOPHBIX padoT.
2 2 OCHOBBI 1 1 18 20 31, V1, Bl 3amanus s
napajijiesIbHbI 32,¥2,B2 BBITTOJTHEHUS
X BBIYUCJICHUHN 33,VY3,B3 nmabopaTOpHEIX paboT.
34,V4,B4 Bomnpocs! nms 3ammThl
71a00paTOPHBIX PadoT.
3 3 [Mapamnensuoe | 1 1 18 20 31, V1, Bl 3amanus IS
IpOrpaMMHpPO 32,¥2,B2 BBITIOJTHEHUS
BaHUE Ha 33,VY3,B3 nabopaTopHbBIX PaboT.
CHCTEMAX C 34, V4, B4 Bomnpocs! A 3amuThl
o01ei 71abopaToOpHBIX PadoT.
MAMSITHIO
4 4 IMapannensusr | 1 1 18 20 31, V1, B1 Bamanus qis
€ BBIYHCIICHUS 32,¥2,B2 BBITIOJIHCHUS
Ha 33,V3,B3 nmabopaTOpHEIX paboT.
rpaduIecKux 34,4, B4 Bomnpocs! amns 3ammThl
mpoIeccopax 71a00paTOPHBIX padoT.
5 5 [Mapamrensroe | 1 1 10 21 31, V1,Bl1 3amanus s
MPOrpaMMHpPO 32,VY2,B2 BBINIOJTHEHUS
BaHHE Ha 33,VY3,B3 nabopaTopHbIX paboT.
CHCTEMAX C 34, V4, B4 Bomnpock! ass 3amuThl
pacrpenieneHH 71a00paTOPHBIX padoT.
Ol MaMsAThIO
6 6 Pacopenenenn | 1 1 20 22 31, V1, Bl 3amanus s
bI€ CUCTEMBI U 32,¥2,B2 BBITIOJIHEHUS
TEXHOJIOTHH 33,VY3,B3 nabopaTopHbIX paboT.
pacrnpenenesHy 34, V4, B4 Bomnpocs! amst 3ammThl
BIX 71a00paTOPHBIX PaboT.
BBIYUCIICHUI
7 7 Pacnipenenenn | 2 2 20 24 31, V1, B1 3amanus qis
ast 00paboTka 32,¥2,B2 BBITIOJTHEHUS
O0JIBIINX 33,V¥3,B3 71a00paTOPHBIX PadoOT.
JTAHHBIX 34, V4, B4 Bomnpocs! amst 3ammThl
712a60paToOpHBIX PaboT.
8 8 OO6maynbIe 2 2 20 24 31, V1, Bl Bamanus s
BBIYHCIICHUS 32,¥2,B2 BBITIOJTHEHUS
33,¥3,B3 mabopaTOpHBIX paboT.
34, V4, B4 Bomnpock! ass 3amuThl
12a60paTOPHBIX PaboT.
9 1-8 Dk3ameH 9 9 31, V1, Bl Bompocs! k
32,¥2,B2 TECTUPOBAaHUIO
33,VY3,B3
34,V4,B4




Bcero: 10 10 160 180

3aounas ¢opma odyuenus (3PO) He peajusyercs
5.2. ConeprkaHue TUCITUTITUHBI
5.2.1. Coneprxkanue pa3iesoB AUCIUIUTHHBI (AUIaKTHICCKUE SIUHUIIBI)

Tema 1. Concurrency 1 MHOTOIIOTOYHOE IPOTPAMMHMPOBAHHUE

[TonsitTne ogHOBpeMeHHOCTH (concurrency). OOmactu mpuMeHeHus u npodnemaruka. CrocoObl
peanu3ali OJHOBPEMEHHBIX CHCTEM, IPOIECCHl W TOTOKH, HPOTPaMMHBIA WHCTPYMEHTAPHIA.
OCHOBBI MHOTONOTOYHOTO MporpamMmupoBanusi Ha s3pike C++.  Tunuunele  ommOKu
MHOTOIIOTOYHOTO MporpammupoBanusi. CocrosiHue ToHkH (race condition). bezomacHocTs (safety).
Bsanmuoe uckimouenue. Banmuas 6mokuposka (dealock). Kuyuects (liveness). Moaens namsitu
U HU3KOYPOBHEBBIC NMPUMHUTUBBI CHHXPOHU3ALMU. Y CJIOBHAs CHHXpOHU3aIus. Peanu3amus cxembl
“Producer-Consumer”. IloToko0Oe3omacHble CTPYKTYpbl ITaHHBIX. ACHHXPOHHBIC BBIYHCICHUS.
Koncrpykuuu future u promise. Ilyn motokos. [IpenmyiiecTBa ¥ HEAOCTATKH SBHBIX OJOKUPOBOK
(locks). AnpTepHaTHBHBIE TOJXOABI K pEATU3AIIMH OJHOBPEMEHHBIX IIPOTPAMM.

Tema 2. OcHOBBI apaJlieJIbHbIX BHIYHCICHU I

Ces3p  Mexay concurrency U napamienu3mMoMm. OOacTM NpUMEHEHUuss U IpoOJeMaThka
NapajuleJbHbIX  BbluMciaeHU. CoBpeMEHHbIE MapajlieibHble  BBIYHUCIUTEIbHBIE  CHCTEMBI.
Knaccupukanus @nurna. Cucrembl ¢ oOmed pazzgenseMoil mnamsathio. CUMMeETpUYHBIE
myapTunpoueccopsl  (SMP). Heomnoponubiii noctyn k mamaru (NUMA). Cucrtemsl ¢
pacupeneneHHON TaMaThio. MaccuBHO-TIapauieabHble  cuctemMbl (MPP).  BpramcnurenbHbie
KjacTepbl. PacrpenieneHHble BBIYUCIUTEIbHBIE CUCTEMbI. [ MOpUIHBIE CUCTEMBI. Y CKOPUTENU U
COMPOLIECCOPBI.

TeopeTnueckne OCHOBBI NapaJIICNIbHBIX BBIUUCICHUN. AHAJIN3 BHYTPEHHEN CTPYKTYpBl aJITOpUTMa
U BbIsBJIEHME Mapaenu3ma. [lokazaTenn kauecTBa napajulebHOrO aJlropuT™Ma. 3akoHbl AMaana u
I'ycradcona-bapcuca. [TpuHiuns! pazpaboTky nmapauieabHbIX alroputMoB. Merononoruss PCAM.
Jlexomno3unus Ha oj3aaun. TUIIOBBIE CTPYKTYPBI MapajUIeNbHbIX aJITOPUTMOB (ITapauIeIU3M 110
3alaHusIM, pa3feNsaidl W BIACTBYH, TE€OMETpUYECKAas JEKOMIIO3MIMS, PEKYPCUBHBIE JIaHHBIE,
KOHBeiepHast 00paboTka, KOOpAWHALMS Ha OCHOBE COOBITHH). YUéT B3aUMOJCUCTBUN MEXKITY
noa3agayamu. MacmrabupoBanue mnoj3ajad. PacrpeneneHue mojazazad MexXIy IMPOLECCOPAMHU.
CoBpeMeHHbIE TEXHOJIOTUH MapajlIesIbHOTO IpOorpaMMUpoBaHusl. TUIIOBbIE MOJIENN MapalIeIbHOTO
IPOTrpaMMUPOBAHUS U IA0JIOHBI.

Tema 3. [Iapajie1bHOE NPOrpaMMHPOBaHNE HA CHCTEMAaX € 0011eil MaMATHI0

OcCHOBBI MapajyieNbHOTO MPOTPAMMHUPOBAHUS HAa CHCTEMax ¢ oOOmied namsAThl0 Ha HIpHUMeEpe
texHojorun OpenMP. Passutne cranmapra OpenMP, cymectByromue peannsanud. Mopens
BBITIOJIHEHHS “‘BeTBJIeHUE-cusiHUE” . OCHOBHBIC TUPEKTUBBI U GyHKIMKU OpenMP s sizpika CH++.
ATpuOyTHl BUIMMOCTH JaHHBIX. JIO)KHOE pazfeneHue JaHHbIX. Peaykius. Ontumusanys LUKIIOB.
Pacnipenienenne urepauuii uKiIa MEXAY MOTOKaMU. PeKkypcuBHBIN Mmapaiienusm, AupekTrBa task.
[TpuBs3ka moTokoB K siapam mpoueccopa. OcobGenHoctu cranaapra OpenMP 4.0. Ortnagka u
ontumuzanus OpenMP-niporpamm.

Tema 4. [lapajuiesibHbIe BLIYUCICHUA HA TPaUUecKHX NMpoueccopax

BBenenne B mapamienpHOe MporpaMMmupoBaHue Ha rpaduueckux mpoueccopax (GPU).
Ocob6ennoctu apxutektypbl GPU, otnumumst or CPU, oGnactes mpumeHeHUs. OCHOBHBIE ATarlbl
npoBeneHus Beruncienuit Ha GPU. Mogens Beruncienuii, noustue kernel, Beimonaenue kernel Ha
GPU. Ilpumepbl TEXHONOTUA nJ mNapayienbHbiXx BbluMcieHud Ha GPU. 3HakomMcTBO €
texnonorueit CUDA C. Mojens nporpaMMUpOBaHMs, TOHATHS Ipuja U OJOKa MOTOKOB, BBEIOOD
ONTUMAIBHBIX MapaMeTpoB 3amycka. Mepapxus mamstu GPU, ontummsarus paOOThl C MaMSATHIO.
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PacxoxneHne mNOTOKOB, crmocoObl ycrpaneHus. [Ipumeps! mabiaoHoB BbruucieHuit Ha GPU:
THUCTOrpaMMa, CBEPTKA, PeAyKLHs, IpeUKCHAs CyMMa.

Tema 5. I[lapajuiesibHOe IPOrpaMMHUPOBaHKME HA CUCTEMAX € pacnpeaejeHHOH NaMAThI0
OCHOBBI MapajuIeIbBHOTO MPOTPAMMUPOBAHUSA Ha CHUCTEMax C pacCIpeeICHHOW MaMsIThi0 Ha
npumepe TtexHojorun MPI. PaszButue cranmapra MPI, cymectByromue peanuzanuu. Mojeib
nporpammupoBanusi SPMD. Kommynukatop. OcHoBuble pyHkimun MPI anst sizpika C 1 MX aHAJIOTH
s si3bika C++ w3 ombiamorexku Boost.MPI. 3amyck MPI-porpamm Ha kiactepe. Ilepemava
COOOLIEHNH MeXJly IapamMH TIpoLeccoB (Touyka-Touka). biokupyrommue, HEOIOKUpYOIIUE U
coBMelIeHHbIe (YHKIIMM oOMeHa cooOmeHusMH. Vcnonb30Banne HEOIOKUPYIOMUX (DYHKIMH IS
MEPEKPHITHS BBIYUCICHUH W OOMEHa IaHHBIMU. KOJUIGKTHBHBIC B3aMMOJICHCTBHS IPOIIECCOB
(oOMeH JaHHBIMU, KOJUJICKTUBHBIE BBIYHMCICHUS, CHUHXpOHHU3alus). Penykius, BCTpOCHHbBIE H
MOJIb30BaTEIbCKUE olepaluu. Bupryanbnsle Tomnosioruu. llepecbuika pa3HOTUIHBIX JaHHBIX,
MOJIb30BATEIbCKUE TUIIBI JAHHBIX M yIakoBKa HaHHBIX. OcobenHoctu crangaproB MPI-2 u MPI-3.
Otnanka u ontuMusauust MPI-porpamm.

Tema 6. PacnipeesieHHbIe cCTeMbl M TEXHOJIOTMHU paclpeaeeHHbIX BbIYHCICHU I

OO6nacTu mpUMEHEHMsI, XapaKTepHble OCOOEHHOCTH M BUJBI pacipeneseHHbIX cucteM. [Ipobiemsl
IIOCTPOEHHUS PACIPEAETICHHBIX CUCTEM. APXUTEKTYpHBIE 3JIEMEHTHl PaCIpEIEIEHHbIX CHCTEM.
[Tapagurmsl B3aMMOAEUCTBUS paclipelesieHHbIX nporeccoB. KimeHT-cepBepHble U peer-to-peer
cucTteMsbl. LleHTpann3oBaHHBIE W JICIICHTPAIN30BaHHBIE cUCTeMbl. OToOpakeHHe Ha (U3NYECKHE
y3J1bl, IIAPIUHT, PEIUIMKALMs, K3IUPOBaHHE, MOOWIbHBIM KoJ. TeXHOJIOruM pacnpeaeaeHHbIX
BBIYUCIICHHH, TPUIbI, JOOPOBOJIBHBIE BEIYMCIICHUS, 00JauHbIe BEIYUCIUTEIHHBIE CHCTEMBI.

Ceresie mpoTokoiasl UDP u TCP. Peanu3zauus pacnpeneneHHbIX TPUIOKEHUH ¢ UCIIOJIb30BAHUEM
CETEBBIX COKETOB. TEXHOJIOTMHM paclpeiesieHHOro IPOrpaMMHUPOBAHMS, IPOMEXKYTOUHOE
nporpaMMHoe obecniedenue (middleware). VYpan€HHbli BBI30B MNpoLEAyp, paclpeleseHHbIe
00BEKTHI, BEO-CEpBUCHI, pacchlika cooOIIeHui. Peanusanust pacnpeneneHHbIX MPWIOKEHUH Ha
a3bike Python ¢ ucnonb3oBanuem 6ubanotexu Pyro.

Teoperndeckne OCHOBBI —paclpeNeNeHHBIX BBIYHACICHWH, THUIOBBIE 33aJadud  H  [PHUMEpPHI
pacripesielieHHbIX anropuT™MoB. Tlopsiiok coObITUi, Joruueckiue U BeKTOpHbIE yachl. IlocTpoeHue
COIIACOBAHHOTO TIJI00AJILHOTO cocTostHUS  (Snapshot). B3aumHoe wuckitouenue. BwiOOpHI.
Koncencyc u poacrtsenHsle 3afauu. OOHapyXeHHE OTKa30B, 0OecredyeHre OTKa30yCTOMUMBOCTH.
Perumukarusi manHbix U cornacoBaHHocTh. Teopema CAP. Ilpaktuueckue peanusaiuu, cuctema
Apache Zookeeper, anroputm Raft.

Tema 7. Pacnpenesiennasi 00padoTka 00/1bIINX TaHHBIX

®enomen Big Data, npobiembl xpaHeHHss U 00pabOTKM OoJIbIIMX 0O0BEMOB AAaHHBIX. Mojenb
nporpammupoBanus MapReduce. @ynkun map, reduce, partition, combine u compare. O6mnactb
NpUMEHEeHHUs M Tpumepsl 3aaad. [lpuHumnsl pacnpeneneHHoi peanuzaiuun MapReduce Ha
KJIACTEPHBIX CHCTEMaX. ITnar¢popma Apache Hadoop, apxurextypa Hadoop-knacrepa,
OCHOBHbIE KOMIIOHEHTHI Miat@opmsbl. [IpuéMbel U cTpaTeruu, HCHOJb3yeMble NPU peaTu3aluu
MapReduce-nnporpamm. Orpanndenuss monenun MapReduce, pacmupeHuss ¥ anbTepHATUBHBIC
noaxoxasl. Cucrema Apache Spark, moxens nporpammupoBanus, cpasaenue ¢ MapReduce.

Tema 8. O0/1a4HBIC BBIYHCICHUSA

Konnenuust 061auHbIX BBIYMCICHUN. XapaKTepHbIE YepThl OONAaYHBIX CHUCTeM. Monenu u
puMepbl 00JaYHBIX CEpBUCOB. [IpuMephI UCTIONB30BaHUST 0OJAYHBIX HHPPACTPYKTYP U CEPBHCOB.
Pa6ora ¢ o06mauHoi HHPPACTPYKTYPOA.

5.2.2. Copeprxkanue TUCHMITIMHBI 110 BUJaM YU4eOHBIX 3aHATHHA

JlekmuoHHBIE 3aHATHSA

Tabmuma 5.2.1



Ne Howmep pa3zzena OO0bem, yac. Tema nexumn
n/n JUCLUIUINHBI (0]02]0) 300 | O3P0
1 1 4 - 1 Concurrency ¥ MHOTOIIOTOYHOE TPOTPaMMUPOBaHHE
2 2 4 - 1 OCHOBBI apajJIeNIbHBIX BHIYUCICHUIT
3 3 4 i 1 [MapamiensHOE MPOrpaMMHUPOBaHUE Ha CUCTEMAX € 00mIen
NaMSIThIO
4 4 4 - 1 [TapasurensHble BEIYUCIEHUS Ha rpa)MIecKuX Ipoleccopax
5 5 4 i 1 [MapannensHoe TPOrpaMMHPOBAHNE Ha CHCTEMAX C
pacnpeielIeHHOH NaMsThIO
6 6 4 i 1 Pacnpeaenezmme CHCTEMBI U TEXHOJIOTUH PACIpPENEICHHBIX
BBIYHCIICHUH
7 7 4 - 2 Pacnpenencennas 06paboTKa OOJIBITUX JAHHBIX
8 8 6 - 2 O01a4yHble BBIYHCICHHS
HUroro: 34 - 10

IlpakTH4yeckue 3aHATUSA

HpaKTI/IquKHe 3aHATHUA y‘Ie6HBIM IJIaHOM HC MPEAYCMOTPCHBI.

JlaGopaTopHble padoThI

Tabmuma 5.2.2

No Howmep O0nBewMm, gac.
- azzena Tewma 3ansaTUS
n/m pasil 0®0 | 300 | 0340
ITUCHUMIINHBI
1 1 6 - 1 Concurrency ¥ MHOTOIIOTOYHOE ITPOTPaMMHPOBaHHE
2 2 4 - 1 OCHOBBI ITapajICIbHBIX BRIYUCICHUIT
3 3 4 ) 1 [TapannensHOE IpOrpaMMHUpPOBaHKE HA CHCTEMAax C 00mIei
IaMsTBIO
4 4 4 - 1 ITapansenpHble BRIYUCICHUS Ha rpadMuecKuX Mporeccopax
5 5 4 ) 1 [MapauiensHOe MPOrpaMMHUPOBAHKE HA CUCTEMAX C
pacnpeeseHHON MaMsIThIO
6 6 10 ) 1 PacnipeneneHHble CUCTEMBI M TEXHOJIOTUH PaCIPEIEICHHbIX
BBIYUCIICHUN
7 7 10 - 2 Pacnpenenennas 06paboTka OOJIBITUX JAHHBIX
8 8 10 - 2 O06auHbIC BRIYUCICHUS
Bcero: 52 - 10
CamocrosiTesibHasi padoTa CTy/AeHTa
Tabnuna 5.2.3
No Howmep OO0bem, yac.
S| pasmena
/ Tema Bun CPC
" | mcwna | O®O | 300 | 0300 8
WHBI
1 1 6 - 18 Concurrency u IToaroToBka K BEITTOJHEHHIO
MHOTOIIOTOYHOE nabopaTopHoi pabotsl. [Tonroroska k
IPOTPaMMHUPOBaHHE 3anuTe 1abopaTopHOH paboTHI
2 2 4 - 18 OCHOBBI MTapajIeIBHBIX [ToaroToBKa K BEITOJIHEHHUIO
BBIYUCIICHUHN naboparopHoit paboTsl. [ToaroToBKa K
3aIUTe JIAOOpATOPHOU PabOTHI
3 3 4 - 18 [apamrenbHoe IToAroTOBKA K BBIMOJIHCHHIO
MPOrpaMMHPOBAHKE Ha naboparopHoit paboTsl. [ToaroToBka K
CUCTEMax C O0IIeH MaMsIThIO 3aIuTe JIAOOpaTOPHOU PabOTHI
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4 4 4 18 [TapannenbHble BHIYUCICHUS IloaroroBka K BBEITTOJHEHHIO
Ha TpadUIecKuX naboparopHoit paboTsl. [ToaroToBka K
Tporieccopax 3ammTe 1abopaTopHOH paboTHI
5 5 4 10 [MapannensHOE [ToxroToBKa K BEIIIOJIHEHHUIO
MIpOrpaMMHPOBaHHUE Ha nabopaTopHoii paboTsl. IloaroroBka x
CHCTEMaxX C 3amuTe 1abopaTopHON paboOTHI
pacupelielIeHHON NaMsThIO
6 6 12 20 PacnipeneneHHbIe CHICTEMBI [ToxroToBKa K BEIIOJIHEHHUIO
TEXHOJIOTHHI nabopaTopHoii paboTsl. IloaroroBka x
pacIpeaeneHHbIX 3amuTe J1abopaTopHON paboThI
BBIYMCIICHUHN
7 7 12 20 Pacnpenenennast o6paboTka IToaroToBKa K BBINOJIHECHUIO
OOJIBIINX TAHHBIX nabopaTopHoi pabotsl. [Tonroroska k
3amuTe J1adopaTopHON paboThI
8 8 12 20 OOnavHble BHIYUCICHUS IToaroToBKa K BBIOJIHEHUIO
nabopaTopHoii paboTsl. [loaroroBka k
3alUTe J1aboPaTOPHOU pabOTHI
9 1-8 - 6 BapuaHT KOHTpPOJIBHOU BrinonHeHe KOHTPOJIBHON pabOThI
paboThI
10 1-8 - 3 DK3aMeH [ToaroToBKa K TECTHPOBAHHIO
11 1-8 36 - DK3aMeH [TonroToBKa K 3K3aMEHY
Bcero: 94 160
5.2.3. IlpenonaBaHue JIUCUMIUIMHBI BEHETCS C IPUMEHEHHEM CIEAYIOUIMX BHJIOB

00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- Bm3yanusainus ydeOHoro wmarepuasia B PowerPoint B auManoroBom pexume
(mpakTHYECKHE 3aHATHUSN);

- pabota B MaJbIX rpymmnax (MpaKTHIECKUe 3aHATHS);

- pa30op NpaKTHYECKUX CUTyaluil (MPaKTHYSCKHUE 3aHSTHS).

6. TemaTuka KypcOBBIX paGoT/IIPOEKTOB
KypcoBble paboTbl y4eOHBIM IUIAHOM HE MPETyCMOTPEHBI.
7. KoHTpoOJIbHBIE padoTHI

Les1b KOHTPOJIBHOM PabOTHI - 3aKpeIIeHNe Y 00yJaroLIXcsl TEOPETHUECKUX 3HaHUI B
o0racTu 3amuThl HH(GOPMaLUK, TPUOOPETEHNE MPAKTUIECKHX HAaBBIKOB BHIOOpA COBPEMEHHBIX
CPEZCTB U METOJIOB 3alllUThl HHPOPMALIUH, a TAK)KE HCIIOJIb30BAaHHSI METOJIOB TOUCKA U aHAIM3a
nH(OpMaIUKU ISl OJTOTOBKH JIOKYMEHTOB, 0030pOB, pedepaToB, JOKIAA0B, MyOJIUKAIIMHA Ha
OCHOBe TpeOoBaHUI MH(POPMAITMOHHON 6€30MaCHOCTH.

BrinonHenue KOHTPOJIbHOM paboThl 00y4JarOIIUICS JOKEH HAUUHATh C U3yYeHUS 3aJaHMs,
METOJMYECKHX YKa3aHUH K €€ BBIMOJIHEHUIO U Kypca JIEKIIMOHHBIX U Ja0opaTopHbIX 3aHATHi. [To
TpeOOBaHUIO PYKOBOJUTENS ClIeAYyeT cOOpaTh U U3YUYUTh PEKOMEHYEMYIO JIUTEPATYPY, BHIITOIHUTD
pelleHre NPeCTaBICHHbBIX B METOIMYECKUX YKA3aHUAX 3aJJaHUN TI0 BapUaHTaM.

PaGora BeimonHsAeTCS B 00bIYHOMN Ha JucTax popmara A4 mpudrom Nel4, ¢ cobmoaenreM
noJiei: cBepxy u cHuzy — 20 Mmm; ciieBa — 25 MM; cripaBa — 15 mm.

B paGore HeoOXoAMMO TIPEACTaBUTH pEIICHHE 33Jadyd Ha OJHOM W3  S3BIKOB
nporpaMMupoBanus. CONpOBOAUTH pPEUIEHWE JIMCTUHIOM MPOTrpaMMbl  (CKPUHIIOTOM), C
KOMMEHTapHUSIMHU.

B kon1ie paboThl HEOOXOAUMO YKa3aTh CIIMCOK UCIOIb30BaHHBIX HICTOUHUKOB (B TEKCTE
o0si3aTebHa CChIIKA HA TUTEPATYPY).

Howmepa BapuaHTa 3ajaHUil COOTBETCTBYIOT OPSAKOBOMY HOMEPY MAaruCTpaHTa B CIMCKE
IpYIIIBIL.

8. OneHka pe3y/1bTaTOB OCBOCHHS THCIMIIIMHBI
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8.1. Kputepuu oIeHMBaHUS CTENEHM IOJHOTHI M KaueCcTBa OCBOCHUSI KOMIETEHIMH B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yjibTaTaMHu 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeiliTuHroBas cucremMa OIICHMBAHMS CTENEHH IIOJHOTHI M KauecTBa OCBOEHUS
KOMITETCHIMI OOYYaroIuXCcsi OYHON/0YHO-320UHON (HOpMBI OOYYEHHUS MpE/CTAaBICHA B TaOJHUIIC
8.1.

Tabmuna 8.1
Ne o
. Buasl MmeponpusTHii B paMKaxX TEKyIIETO KOHTPOIIS Konmuectro 6amnos
1 aTTecTanus
1 YCTHBIH onIpoc IO TeMaM JISKITHit 0-5
2 BrimoHeHne 1a00paTopHBIX paboT B KOMIIBIOTEPHOM KJIacce 0-25
NTOI'O 3a nepByIo TEKYIIYIO aTTECTAIIIO 0-30
2 aTTecTanus
3 Y CTHBIH 0mIpoc TIO TeMaM JISKITHit 0-5
4 BrimoHeHne 1a00paTopHBIX paboT B KOMIIBIOTEPHOM KJIacce 0-25
HNTOT'O 3a BTOpyI0 TEKYIIYIO aTTECTAIHIO 0-30
3 arrecranusa
5 Y CTHBIH ompoc IO TeMaM JISKITHit 0-5
6 BrimoHeHne 1a00paTopHBIX paboT B KOMIIBIOTEPHOM KJIACCe 0-35
HNTOT'O 3a TpeTpIo TEKYIIYIO aTTECTAIIIO 0-40
BCEI'O 0-100

9. YuedHo-MeToAMYeCKOE H HH(POPMALIMOHHOE 00ecTedeHue JUCITHIITMHBI

9.1. Ilepeuenpb pekoMeHIyeMOH JIuTeparypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHBIe TpohecCHOHAbHBIC 0a3bl TaHHBIX ¥ HHPOPMALMOHHBIE CITPABOYHBIE CUCTEMBI:

- DOmnektponHas  OubOnmoreka  TIOMEHCKOrOo  MHAYCTPHAIBHOTO  YHHBEPCHUTETA
http://webirbis.tsogu.ru/;

- Hayuno — texuuueckas 6ubanoreka ®PI'AOY BO PI'Y Hedtu u raza (HUY) um. .M.
['yoxuna u ®I'BOY BO «TUY» http://elib.qubkin.ru/;

- Hayuno — texnuueckas Oubmuoreka PI'BOY BO «YTHTY» u ®I'BOY BO
«TroMeHCKuiT nHAyCcTpUanbHbIi yHUBepcuTeT» http://bibl.rusoil.net;

-  Hayuno - Ttexnuueckas Oubnuoreka @®I'BOY BO «YI'TY» u ®I'bBOY BO
«TromMeHcKkuit nHAyCcTpUabHBIN yHEBepcuTeT http://lib.ugtu.net/books;

- baza mannsix «Hayunas snextponnas oubnamoreka eLIBRARY.RU» ;

- 000 «3BC JIAHb» www.e.lanbook.ru;

- 000 «M3parensctBo JTAHB» www.e.lanbook.com;

- 000 «2neKkTpoHHOE U3ATEIbCTBO FOPANT» www.urait.ru;

- ba3za nannpix KoHcynbTaHT crTyneHTa «OJeKTpoHHas OMOIMOTEKAa TEXHUYECKOIO
BY3a», OO0 «Ilomurtexpecype» http://www.studentlibrary.ru;

- 000 «KuoPyc meaua», https://www.book.ru;

- DnexkTpoHHO - O6ubnuoreuynas cuctema «IPRbooks», OOO Komnauus «A# ITu Ap
Menua» http://www.iprbookshop.ru/;

9.3.JIutieH3M0OHHOE U CBOOOIHO PAaCIpOCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHure, B T.4.
OTCYCCTBCHHOT'O ITPONU3BOACTBA:

- Microsoft Windows ,

- Microsoft Office Professional Plus

10. MaTepuajibHO-TEXHHYECKOE 0O0ecredeHue JUCHUTLIUHBI

[Tomemienust 11 MPOBEICHUST BCEX BUAOB PAaOOTHI, MPEIYCMOTPEHHBIX YYEOHBIM ILJIAHOM,
YKOMILUIEKTOBaHbI HEOOXOIMMBIM 000PYI0OBAaHHEM W TEXHHYECKUMHU CPEJICTBAMHU O0yUYCHHUS.
Tabmuma 10.1

OlecneyeHHOCTh MaTePHAJILHO-TEXHUYECKUX ycaoBuii peaqusanuu OITIOII BO
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http://webirbis.tsogu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.e.lanbook.ru/
http://www.e.lanbook.com/
http://www.urait.ru/
http://www.studentlibrary.ru/
https://www.book.ru/
http://www.iprbookshop.ru/

Anpec (MecTomnoI0KeHre) NOMEIIECHHUH

HanmenoBanue y4eOHBIX HauMeHOBaHHe IOMEIICHHH JUTS .
. JUISL TIPOBEICHHMS BCEX BHIOB YUCOHOMN
[PEIMETOB, KYPCOB, TUCLMILTHH MPOBEICHHS BCEX BUIOB YUeOHOM .
M - JeATENbHOCTH, TIPEIYCMOTPEHHO
(Moysei), PaKTUKH, HHBIX | IeATENLHOCTH, PEYCMOTPEHHOM YueOHbIM
Ne s y4eOHBIM IJIAHOM (B CITydae peaan3aluu
BHJOB y4eOHOH JIEATEIBHOCTH, IUTAHOM, B TOM YHCJIC IIOMCLICHHUS IS . .
/i . 00pa3oBaTeNbHON MPOrpaMMBbI B CETEBOH
MPETYCMOTPEHHBIX YISOHBIM CaMOCTOSTENBbHOMN PaboThI, C YKa3aHHEM
. (hopMe OTONHHUTENBHO YKa3bIBACTCS
IUTAaHOM 00pa30BaTENbHOM HepeyHs OCHOBHOTO 000pyIOBaHUs, yIeOHO .
. HaMMEHOBAHKE OPraHU3alUH, C KOTOPOi
POrpaMMBbI — HarJSTHBIX TOCOOHI
3aKJIFOYEH JIOTOBOP)
1 2 3 4
JIeKMOHHBIE 3aHATHSA: 625039, r. TromeHs, yn. MenpHUKaHTE,
YueOHas ayTuTOpHs IS IPOBEICHHUS a. 70.

3aHATHH JEKIIHOHHOTO THIIA; TPYIIOBBIX
1 MHIUBHUTYaJIbHBIX KOHCYIbTAIHN;
TEKYIIETO KOHTPOJIS M MTPOMEKYTOTHOM
aTTeCTalHH.

OCHaIIIeHHOCTb!

VYuebHas MeOenb: CTONbI, CTYIIbS.
MoHo610K - | mT., npoekrtop - 1 mr.,
MPOEKIMOHHBIHN KpaH - 1 mT.,
aKycTHIeckas crcreMa (KOJIOHKH) - 4
IIT., MUKPO(OH - | mIT., JOKyMEHT-

[TapannensHbie U
KaMmepa - | IIT., TeIeBU30p - 2 IIT.

1. |pacupenencHHbIE

JlabopaTopHBIC 3aHATHSL: 625039, r. TroMeHb, ya. MenbHuKaiiTe,
BBIYUCIICHUA

Y4eOHas ayTUTOpHS IS IPOBEICHHUS n.70
(;1aGopaTOPHBIX 3aHATHIA); TPYIIOBEIX H
WHJIMBHUIYaJIbHBIX KOHCYJIbTALUH;
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH
aTTeCTalHH.

OcCHaIlleHHOCTb:

YyeOHast MeOelb: CTOJIBI, CTYJIbSI.
Mono06:10KH, mpoekTop - 1 mr.,
MPOEKIMOHHBIHN 9KpaH - 1 mT.,
aKycTH4eckas cucrema (KOJIOHKH) - 4
IIT., MUKPOQOH - | IIT., TOKYMEHT-
KaMmepa - | 1IT., TeIeBU30p - 2 IIT.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K MPAKTHYECKUM 3aHATHUSIM.

Baxnoil ¢opmoil camocToATenbHOW pabOThl CTyAEHTa SABISETCA CUCTEMaTHuyecKas H
IUTAHOMEPHAs MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM. CTyIEHT JOJKEH MO3HAKOMUTHCS C IIIAaHOM
MPAKTUYECKUX 3aHATHI M CIHMCKOM O0s3aT€IbHOW W JIOTOJIHMUTEIBHOW JIUTEpaTypbl, KOTOPYIO
HE00XO0/IMMO MPOYUTATh, U3YUYUTh U 3aKOHCIIEKTUPOBATh. Pa3bsicHEHHE MO BONPOCAM HOBOW TEMBbI
CTYJICHTHI IOJIYYAIOT y MPENOAABATENS] B KOHIE IPEABIAYIIErO MPAKTHYECKOTO 3aHATHS.

ITonroToBka K MpakTHUECKOMY 3aHATHIO TpeOyeT, MPEexX/e BCEro, YTEHUS] PEKOMEHyEeMBbIX
MCTOYHUKOB U MOHOTpapuueckux padboT. BaykHbIM 3TaroM B caMOCTOATEIbHOW paboTe CTylneHTa
ABJIIETCS TIOBTOPEHHE MaTepuana IO KOHCIEKTY MPaKTUYECKOro 3aHATHs. OgHa M3 TJIaBHBIX
COCTaBJISIIOLIMX BHEAYAUTOPHOM MOJIrOTOBKM — pabora ¢ kHurod. OHa mpeamnosaraer:
BHUMATEJIbHOE IMPOYTEHHE, KPUTUUYECKOE OCMBICICHHE COJAEp)KaHUs, 000CHOBaHHE COOCTBEHHOM
MO3UIUH MO JUCKYCCHOHHBIM MOMEHTaM, TOCTAHOBKY MHTEPECYIOIIMX BOIPOCOB, KOTOPHIE MOTYT
CTaTh NPEAMETOM OOCYKICHUS HA MPAKTHUECKOM 3aHSATHH.

CryaeHTy peKOMEHIyeTCsl CIIeIYIoIasl CXeMa MOATOTOBKH K 3aHATHIO:

1. IIpopaboTaTh KOHCIIEKT JIEKIUH;

2. I3y4nTh peKOMEHI0BaHHYIO JTUTEPATYPY;

3. Ilpu 3aTpyaHeHHAX cPOpMYyTUPOBATH BOIPOCHI K MPEMOIaBATEIIO

4. [Tocne BBIOTHEHUS Ta0OPATOPHOI PadOTHl 0O()OPMHT OTUET M OATOTOBUTHCS K 3aIUTE.
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B Hauazne nmpakTHUYECKOTo 3aHSATHS JOJKEH NMPUCYTCTBOBATh OPraHMU3AllMOHHBIM MOMEHT U
BCTyNIUTEIbHAs 4YacTb. [IpenomaBarenbs NPOM3HOCUT KpAaTKyl0 BCTYNUTENBbHYIO pedb, TIe
(bOpMYyIUPYIOTCS OCHOBHBIE BOIIPOCHI M IMTPOOJIEMEBI, CIIOCOOBI UX PEIICHHS B IpoIiecce padoThI.

B koHue KaXI0i TeMbl NMOABOIATCS WTOTH, NPEAJIAraroTCsl TEMbl JOKJIALO0B, BBIHOCATCS
BOIIPOCHI I CaMONOATrOTOBKU. Kak CpencTBO KOHTPOJS M ydeTa 3HAHUUM CTYAEHTOB B TEUEHUE
CEMeCTpa IIPOBOAUTCS BBINOJIHEHUE TPAKTUYECKUX 3aJaHUM B KOMIIBIOTEPHOM KJIacce.

[IpakTUyeckue 3aHATHUS SBISIOTCS OJHON M3 BaKHEHIINX (popM oOydeHHS CTYICHTOB: OHU
HO3BOJISIFOT CTYAEHTaM 3aKpENUTh, YIIIYOUTh U KOHKPETU3UPOBATh 3HAHUSA 110 KypCy AMCLUIUIMHB,
MOJATrOTOBUTHCS K HAYYHO-HMCCIIEI0BATEIBCKOM M POSKTHOM eATebHOCTH. B mporiecce paboThl Ha
NPAaKTUYECKUX 3aHATUAX OOydyarolMiCs JIOJDKEH COBEPIIEHCTBOBATh YMEHHMS U HABBIKU
CaMOCTOSITENIbHOTO aHAJIN3a HCTOYHUKOB HAyYHO! JIUTEPATYPBHI.

VYcBOeHHBIN MaTepran HEeOOXOAMMO HAy4dUThCA MPUMEHATh NPU PELIEHUH HPAKTUYECKUX
3a/1a4.

VYcnenHoMy OCYILECTBIEHUIO BHEAYIUTOPHOH CaMOCTOSTEIbHONM pabOThl CIIOCOOCTBYIOT
ycTHble ompocbl. OHM 00€CIEeUMBAIOT HEMOCPEACTBEHHYIO CBSI3b MEXAY CTYIEHTOM U
npenogasareneM. [lo HuUM npenonasarens CyauT O TPYIHOCTSX, BOSHUKAIOIUX Y CTYACHTOB B XOJ€
yueOHOro mpouecca, 0 CTEIEHU YCBOCHUS IPEIMETa, O MOMOIIM, KOTOPYIO HaJl0 OKa3aTh, YTOOBI
YCTPAaHUTh MPOOEIIbl B 3HAHUAX; OHU UCIIOJIB3YIOTCS JUIsl OCYIIECTBICHUS! KOHTPOJIBHBIX (DYHKIIMH.

11.2. MeTtoanueckue yKa3aHus 110 OpraHU3ally CaMOCTOSTETLHON paOOTHI.

CamocrosarenbHass paloTa sBIS€TCSs OJHOM M3 BakHEHIIMX (opM H3ydeHus 000
JUcHUIUIMHBEL. OHA MO3BOJISIET CUCTEMATU3UPOBATh U YIIIYOUTh TEOPETUUYECKUE 3HAHMS, 3aKPEIIUTh
YMEHUS M HaBbIKM, CIOCOOCTBYET pa3BUTHI0 YMEHMH IOJb30BAThCS HAYYHOW U ydeOHO-
METOANYECKOW JsmTeparypoi. Ilo3HaBaTenbHas HAEATENBHOCTH B IIPOLIECCE CAMOCTOSITEIBHOU
paboThl TpeOyeT OT CTYIEHTa BHICOKOTO YPOBHS AKTUBHOCTH M CAMOOPTraHU30BAHHOCTH.

B yuyeOHOM mporecce BBIACHSIOT BAa BHJA CAMOCTOSTEIBHOH palOOTHI: aynIuTOpHAs M
BHEAYIUTOPHAS.

AynuTopHas caMOCTOsITeNIbHAs paboTa Mo JUCIUILIMHE BBITOIHIETCS Ha YUEOHBIX 3aHATHIX
101 HENIOCPEACTBEHHBIM PYKOBOJCTBOM IIPEMOJABATEINS U IO €r0 33aJaHUIO.

BueaynutopHas camocrosiTenibHas paboTa CTYJAEHTOB MpEJCTaBisieT co0oil Jormueckoe
NPOJOJDKEHUE AayIUTOPHBIX 3aHATHHA. 3aTpaTbl BpPEeMEHHM Ha BBIIOJHEHHE 53TOM paboThI
perIaMeHTHPYIOTCS paboYuM y4eOHBIM TUTAaHOM. Pexkum paboThl BRIOMpAET caM OOy4YaroIIHiics B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CaMocrosiTenbHasi paboTa MOMKET OCYILECTBISATHCS HWHAMBHUIYAbHO WM TpyIIaMu
CTYACHTOB B 3aBHUCHUMOCTH OT L€JIH, 00BbEMa, KOHKPETHOH TEMaTHKH CAMOCTOSITEIbHON pPabOTHI,
YPOBHS CIIO)KHOCTH, YPOBHS YMEHUN CTYJI€HTOB.

CamocrosrenbHas paboTa BKIOYaeT B ce0si paboTy ¢ KOHCIIEKTOM MaTepualioB, U3yUeHUE U
KOHCIICKTUPOBAHUE PEKOMEHIIyEeMOW JIUTepaTyphl, IOATOTOBKY MYJIbTHMeIUa-cooOeHuin /
JIOKJIJIOB, TIOJTOTOBKY K PEIIECHHUIO 3a7ad M YINpakKHEHHH 1Mo o0pasily, pelleHue BapHuaTHBHBIX
3aJa4, peleHrue CUTYallMOHHbBIX (Tpo¢ecCHOHaIbHBIX) 3a/1a4, IPOEKTUPOBAHUE U MOJIETUPOBAHUE
pasHBIX BUJOB M KOMIIOHEHTOB MPO(ECCHOHATBHON JesITeIbHOCTH, HAYYHO-UCCIIE0BATENLCKYIO U
MIPOEKTHYIO PaboTy U Jp.

KoHTponbs pe3ynbTaToB BHEAyIUTOPHOM CAMOCTOSITENILHOW pabOThl CTYAEHTOB MOXKET
OCYIIECTBIISITECS B MpejAesiax BPEMEHM, OTBEJEHHOTO Ha 00s3aTesbHble yueOHbIE 3aHATHS I10
JUCLUIUIMHE M BHEAYAUTOPHYIO CaMOCTOSTENBbHYIO paboTy CTYAEHTOB MO JUCIUILIMHE, MOXET
MPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

PaboTta Ha MpakTHYECKOM 3aHSATHH — 3TO CIIOKHBIN MpOIIEeCC, KOTOPBI BKIIOYaeT B ceOs
TaKMe 3JEMEHTHl KaK CiIyIIaHHe, OCMBICICHHE U, COOCTBEHHO, KOHCIEKTHpoBaHue. [[is Toro,
4TOOBI 3aHSATHE BBIMOJIHMWIO CBOE HA3HAUYEHHUE, BAXKHO MOATOTOBUTHCSA K HEMY M €€ 3alllCH elle 10
IpHUX0/ia MpEenoiaBareisi B ayAUTOPHIO, TOCKOJIbKY B MEpPBble MUHYTHI 3aHATHS OOBSABISETCS €ro
TeMa u (OPMYJIHPYETCs OCHOBHas Ieib. be3 3Toro nanpHeimee BochpusTue HHGOPMAIMU
CTaHOBHTCA CIIOKHBIM. Ba)KHO Hay4duTBCS CIylIaTh NMPEMOJABATENs BO BpeMs 3aHATHS. 371ECh HE
clelyeT MyTaThb TaKUE MOHATUS KakK cibpllaTh M ciaymarb. CiaylmaHue COCTOMT U3 HECKOJIBKUX
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ATaNoB, HAYMHAS OT CJIbIIIaHUs (IEPBBIH 1IAar B MPOLECCE OCMBICIIEHHOTO CIYIIAHMS) U 3aKaHYHBast
OIIEHKOM CKa3aHHOTO.

UroObl mpoliecc cCiylranus cran Oonee 3PQPEKTUBHBIM, HYKHO pa3AeisiTh KauecTBO
oOumieHus ¢ MpernojaBaTesieM, HAyYyuTbCs IMOJAJEPKUBATh HENPEpPhIBHOE BHUMAaHHE K
BbICTyHarouiemy. Jlus ontuMusanuy mpouecca ciylaHus cleayer:

1) Hay4uThCS BBLACIATH OCHOBHBIC MOJIOKEHHS. Henb3s MOHATH W 3allOMHUTH BCE, YTO
TOBOPHUT BBICTYITAOIINN, OJTHAKO MOYKHO BBIICTUTH OCHOBHBIE MOMEHTHI. JlJIsT 3TOr0 HEOOXOAMMO
oOpaillaTe BHUMaHHE Ha BBOJHBIE CJIOBA, CIOBOCOYETaHHUA, (pas3bl, KOTOPbIE HCIONb3YIOTCS, KaK
MPABUIIO, JUTSI IEPEX0/a K HOBBIM ITOJIOKECHHSIM, BEIBOJIaM U O0OOIICHUSIM;

2) BO BpeMs 3aHATHUS OCYIIECTBISATH MOJTAMHBIA aHAIU3 W OOOOIMICHUE YCIBIIIAHHOTO.
Heo0xoauMo TOCTOSHHO aHAJIM3UPOBAaTh M 0000IIATh TOJOXKEHHS, DPACKPHIBAEMbIE B pEUd
ropopsiero. Crapasch NpeacTaBUTh MaTepuaid 0000IIEHHO, Mbl TOTOBUM HAJIeKHYIO 0azy s
DKOHOMHOM, CBEPHYTOM €ro 3amucu. JlemaTe 3TO Jydylle BCEro IO 3TalaM, OPUEHTUPYSICh Ha
MOMEHT JIOTUYECKOTO 3aBEpIIEHHUS OJHOTO Bompoca (MOJABOIpOca, Te3Uca M T.[.) U Mepexoia K
Apyromy;

3) rOTOBHOCTH CIIyIIATh BHICTYIUICHHE MPETOAaBaTe sl 10 KOHIIA.

Crnymianve SBISIETCS JIMIIb OAHUM U3 DJIEMEHTOB XOPOIIEr0 YCBOCHHUS Marepuaia
JTUCIUTLIAHBI.

[ToTok mHpOpPMAIHU, KOTOPBIA COOOMIASTCS BO BpEeMs 3aHATHS, HEOOX0IUMO (PUKCHPOBATH,
3aMUChIBaTh — HAYYUTHCS BECTH KOHCIIEKT, T/ie (hOpMyIUpOBaUCh Obl HanboIee BaKHBIE MOMEHTHI,
OCHOBHBIE TIOJIOKEHUS, H3JaraeMble ImpenogaBareneM. Jlis BENEHUS KOHCIIEKTAa CIEAYyeT
UCIIONIb30BaTh TeTpajb. BeJeHne KOHCIEeKTa Ha JTUCTOYKAaX HE PEKOMEHIYEeTCs, TOCKOJIIbKY OHHU He
Tak yJOOHBI B HCIIOJIb30BAHHH W 4YacTo TepstoTcs. [Ipu odopMieHHH KOHCIEKTa HEOOXOIMMO
OCTaBIISITh TOJSA, TJ€ CTYICHT MOXET 3alucarb CBOM COOCTBEHHBIE MBICIH, BO3HUKAIOIIUE
napajuieJIbHO C MBICISAMH, BBICKa3aHHBIMH TPETOJABaTEIEM, a TAaKXKE BOMPOCHI, KOTOPHIE MOTYT
BO3HUKHYTh B TpOIECCE CIYyIIAHUS, YTOOBI MONYYUTh HA HHUX OTBETHl MPU CaMOCTOSTEIbHOMN
nmpopaboTKe MaTepuaia 3aHATHS, T[PH U3YYEHUH PEKOMEHIOBAHHOW JUTEPATyphl WIH
HEIMOCPE/ICTBEHHO Y MPENOJaBaTes B KOHIIE 3aHATHS.

CocraBnsis KOHCIIEKT 3aHATHUSI, CIEAYET OCTABJISITh 3HAYUTENBHBIA HWHTEPBAT MEXIY
CTpOYKaMH. OTO CBsI3aHO C TEM, YTO WHOI/IA BO3HUKAaeT HEOOXOAMMOCTh BIHCAaTh B
MEePBOHAYAJIHBIA TEKCT OJIHY WJIM HECKOJIBKO CTPOYEK, UMEIONIUX MPUHIUIINAILHOE 3HAYCHHUE U
MOYEPIHYTHIX M3 JAPYTUX HCTOYHHUKOB. PaccTosiHME MeXay CTpOKaMU HEOOXOIMMO TaKkKe s
MOJAYEPKUBAHUS CJOB WM IEIbIX TPYyNNn CcJIOB (Takoe TMOJAYEepKUBAHUE BBI3BIBACTCSA
HEOOXOJUMOCThIO TPUBJIEYh BHUMaHUE K JAaHHOMY MECTy B TEKCT€ MPU MOBTOPHOM YTECHUH).
OOBIYHO TOTYEPKUBAIOT ONIPEICIICHUS, BHIBOJIBI.

['MaBHBIM OTJIIMYMEM KOHCIEKTAa 3aHATHS OT OOBIYHOTO TEKCTa SIBISETCS CBEPTHIBAHHE
TekcTa. [lpu BeAeHUU KOHCIIEKTa YJAISIOTCS OTIEIbHBIC CIIOBA WM YaCTH TEKCTa, KOTOPhIC HE
BBIPQXAIOT 3HAYMMYI0 WHGOpPMAIMIO, a pa3BepHyThle OOOPOTHI peYd 3aMEHSAIT Oolee
JTAKOHUYHBIMHU WJIH K€ CHHOHUMUYHBIMH CIIOBOCOYETAHUSIMH. [IpU KOHCTIEKTHPOBAaHUU OCHOBHYIO
uH(GOPMAIIHIO CIIeyeT 3aUChIBATh OIPOOHO, a JOMOIHUTENBHBIE U BCTIOMOTaTeIbHbIC CBEICHUS,
npuUMepsl — OueHb KpaTko. OCOOEHHO Ba)KHBIE MOMEHTHI, HA KOTOPBIE CIIEyeT 00paTUTh 0co00e
BHMMaHUE, NPeNnoiaBarelb, Kak MPaBUIIO, YUTAET B 3aMEIJICHHOM TEMIIE, YTO MO3BOJSET CAENaTh
WX 3aluCh JOCIOBHOW. Take Ba)XHO TOJHOCTBHIO 0€3 BCSIKUX W3MEHEHHH BHOCHTH B TETPaJlb
CXEMBbI, TAOJIHIIBI, YePTEKHU U T.I1., €CIIM OHU IPUBOAATCS HA 3aHATHH. /{7151 TOTO, 4TOOBI COBMECTUTH
MEXaHWYECKYIO 3alliCh C TOYTH JOCIOBHBIM (DUKCHPOBAHHUEM HaWOOJIee BaXXHBIX TOJOKCHHM,
MO>XHO HCIIOJb30BaTh CHUCTEMBl YCIOBHBIX COKpallleHud. B mepByro oudepens cokpamaroTcs
JUTMHHBIE CJIOBa W T€, YTO TOBTOPSIOTCS B pEYM MperojaBareis damie Bcero. [Ipu 3Tom camo
COKpAII[EHHE TOIKHO OBITh MO BO3MOXXHOCTHU KPATKUM.
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HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OLICHUBAHUA

,HI/ICI_[I/IHJ'II/IHaZ HapannenLHHe " pacipeCaciICHHbIC BEIYUCICHUSA

Kon, nanpasnenue noarotroBku: 01.04.02 «IlpukjiagHas MaTeMaTuKa 1 HHGOPMATHKA

HanpasnenHocts (poduis): MammaHoe 00y4eHne U aHAIN3 JAHHBIX

[Tpunoxxenue 1

Kon, nanmenosanmne 1K

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMS pe3yabTaTOB 00yUCHNUS

Kon
KOMIIETEHINH pesyabTaTa o0yuenms 1-2 3 4 5
10 IUCUUIUTHHE
1 2 3 4 5 6
[IKC-1 [IKC-1.1. Ciocoben He 3naet cpeacrsa 3HaeT Ha HU3KOM YpPOBHE 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE

MPOBOIUTH
CpPaBHUTEIBHBIN aHAIN3 U
BBIOOP UCTOYHHKOB
JIAHHBIX, CPEICTB
XpaHeHHs1 1 00paboTKU
JIaHHBIX, OLICHKY yCJIOBHH
UX IPHOOpETeHNUS U
UCIIONIb30BaHMS

3nats (31) cpencTs
XpaHeHHs: ¥ 00paboTKH
JIAHHBIX, OLICHKY
YCJIOBHUH UX
pUOOpeTeHHs 1
UCIIOIb30BaHUS

XpaHeHHs1 1 00paboTKu
JIAaHHBIX, OLICHKY YCJIOBHIA
UX TPHOOpETeHHUs U
UCIIOJIb30BaHHMs

Cpe/ICTBa XpaHEHUS U
00pabOTKHU TaHHBIX,
OLICHKY YCJIOBUW HUX
npUoOpeTeH s 1
UCTIONIb30BaHUS

YPOBHE CpE/ICTBa
XpaHCHHUS U
00pabOTKU TaHHBIX,
OLICHKY YCJIOBUM UX
NpUOOpETEHHUS U
HCIIOJIb30BAHHUSI

Cpe/ICTBa XPaHEHHUS U
00pabOTKU TaHHBIX,
OLICHKY YCJIOBUM UX
NpUOOpETEHHUS U
UCIIOJIb30BaHMs

Ywmets (V1) npoBoauth
CpaBHUTEIbHBIN aHAIN3
U BBIOOP HCTOYHHUKOB
JaHHBIX, CPEACTB
XpaHeHus U 00paboTKH
JaHHBIX

He ymeer npoBouTh
OLIEHKY CPaBHHUTEIIbHBIH
aHau3 ¥ BEIOOD
HACTOYHUKOB JaHHEIX,
CPE/ICTB XpaHEHHs U
00pabOTKA JaHHBIX

YMeeT Ha HU3KOM ypOBHE
TIPOBOJIUTh
CpaBHUTEINILHBIN aHAIN3 U
BBIOOp HCTOYHUKOB
JaHHBIX, CPEACTB
XpaHeHUs U 00paboTKH
JIAHHBIX

YMeer Ha cpenHe
YpOBHE TIPOBOTUTH
CPaBHUTEIHHBII
aHau3 ¥ BEIOOP
HWCTOYHHUKOB JTaHHBIX,
CPEICTB XpaHEHUS
00paboOTKN JaHHBIX

YMeeT B COBEpILICHCTBE
MIPOBOJIUTh
CpaBHUTEIIBHBIN aHAIH3 U
BBIOOP MCTOYHUKOB
JaHHBIX, CPEACTB
XpaHeHHs U 00paboTKH
JIAHHBIX

Bnanets (B1)
HABBIKAMU YIIPABJICHUS
STallaMU KU3HEHHOTO
UK
METOJIOJIOTHUECKOH U
TEXHOJIOTUYECKOH
HHPPACTPYKTYPHI
aHaJIM3a OOJIBIINX
JTaHHBIX

He BinageeT HaBbIKaMu
yIpaBlIeHUs dTaaMu
JKU3HEHHOTO LIHMKJIa
METOJ0JOTHYECKON 1
TEXHOJIOTHYECKOMN
MHPPACTPYKTYPHI aHAIN3A
OOJIBIINX JAHHBIX

Bnaneer Ha HU3KOM
HaBbBIKAMHA praBJ’IeHI/IH
STaraMM > XU3HCHHOT O
IIUKJIa METOJIOJIOTUYECKOH
M TEXHOJIOTUYECKOMN
HHPPACTPYKTYPHI aHAIH3A
OOJIBIINX JaHHBIX

Bnaneer Ha cpegne
ypOBHe HaBBIKAMHU
yIpaBJICHHS dTallaMu
JKM3HEHHOTO LIMKJIA
METOJIOJIOTHYECKOMN 1
TEXHOJIOTUUECKOU
HHPPACTPYKTYPHI
aHaJIM3a OOJBIINX
JTaHHBIX

Bunageer B coBepieHCTBE
HaBbBIKAMHU praBJ’IeHI/Iﬂ
3TaraMu XU3HCHHOT' O
LIMKJIa METOA0JIOTHICCKON
U TEXHOJOTUUCCKOMN
UHPPACTPYKTYpHI aHAITN3A
OOJIBIINX JaHHBIX

TIKC-1.2. Crocoben
OLICHUBATD
SKOHOMMUYECKUE

3Harts (32)
HKOHOMUYECKUE
HOKa3aTelH (3aTpaThl

He 3HaeT skoHOMHYeCKHe
TIOKa3aTesHu (3aTpaThl Ha
BHeJIpeHHe/MOoANHUKALNIO,

3HaeT Ha HU3KOM YpOBHE
SKOHOMHUECKUE
TI0Ka3aTesy (3aTpaThl Ha

3HaeT Ha CpeHEM
YpOBHE
9KOHOMHUYECKHUE

3Haer B COBCPUICHCTBE
OKOHOMHYCCKHUEC
I10Ka3aTCIn (3anaTLI Ha




nmokasareiu (3aTpaThl Ha
BHEJIPCHUE/MOTUPUKAIIHIO,
3¢ PEeKTUBHOCTB U TIP.)
TEXHOJIOTHH OOJIBIITHX
JIAHHBIX

Ha
BHe[peHne/MoauduKa
ut0, 3QHEeKTUBHOCTH U
p.) TEXHOJIOTHH
OOJBIIX TaHHBIX

3 PEeKTUBHOCTH | TIP.)
TEXHOJIOTHH OOJIBIINX
JIAaHHBIX

BHEAPCHUE/MOTUDUKAIIHIO,
3¢ PEKTUBHOCTH U TIP.)
TEXHOJIOTHH OOJIBIINX
JIAHHBIX

NOKa3aTesHu (3aTpaThl
Ha
BHeJpeHHe/MOAU(DUK
aluro,

3¢ (eKTUBHOCTD U
p.) TEXHOJOTHH
OOJBIINX JAHHBIX

BHEJIPCHUE/MOTU(PHUKAITHAIO
, 9 PEeKTUBHOCTH U TIP.)
TEXHOJIOTHI OOJIBIIHNX
JTAHHBIX

Ymets (Y2) npoBoIuTh
OILICHKY
9KOHOMHUYECKHX
rokasartese (3aTpaThl
Ha
BHeJpeHne/MoauduKar
ut0, 3 HEeKTUBHOCTH U
1p.) TEXHOJOTUH
OONBIINX TAaHHBIX

He ymeer npoBoauth
OLIEHKY SKOHOMHYECKHUX
ToKasaresel (3aTpaTsl Ha
BHE/IPCHHE/MOTUPUKAIIHIO,
3 EeKTUBHOCTH U TIP.)
TEXHOJIOTHH GOIbIINX
JIAHHBIX

YMeeT Ha HU3KOM YpOBHE
MPOBO/UTD OLIEHKY
KOHOMHUYECKHX
nokaszatenei (3aTpaThbl Ha
BHEJIPCHUE/MOTUPHUKAIIHIO,
3¢ PEKTUBHOCTH U TIP.)
TEXHOJIOTHI OOBIITIX
JaHHBIX

YMeer Ha cpenHe
YPOBHE MPOBOAUTH
OLICHKY
SKOHOMHYECKHX
nokaszarenei
(3aTpathl Ha
BHEIPCHUE/MOTUPHUK
aIuIo,

3¢ GEKTHBHOCTD U
p.) TEXHOJOTHH
OOJBIINX JaHHEIX

YMeeT B COBEpILIEHCTBE
MIPOBOJUTH OLICHKY
9KOHOMHYECKHX
nokasaresnel (3aTpatThl Ha
BHEJpeHHEe/MOAN(DUKALINIO
, 9 PEeKTUBHOCTH U TIP.)
TEXHOJIOTHH OOJIBIINX
JIAHHBIX

Bianets (B2)
HABBIKAMH OLICHUBAHUS
SKOHOMHYECKUX
nokasarenei (3aTpaTsl
Ha
BHEJpeHHe/MoAnpHKaILl
ut0, 3¢ HEeKTUBHOCTH U
np.) TEXHOJOTUH
OOJBIINX TaHHBIX

He Bnageet HaBbIKaMU
OLICHMBaHUS
SKOHOMHYECKHX
mokasaresei (3aTpaThl Ha
BHEIPCHHUE/MOTUPUKAIIHIO,
3¢ GEeKTHBHOCTH U TIP.)
TEXHOJIOTHUH OOJNBIITHNX
JIaHHBIX

Braneer Ha HU3KOM
HaBBIKAMU OLICHUBAHUS
SKOHOMHYECKHUX
rokasaTesnei (3aTpaTbl Ha
BHEIPCHUE/MOTUPHUKAIIHIO,
3¢ PEKTUBHOCTH U TIP.)
TEXHOJIOTUI OOJIBIIUX
JIaHHBIX

Bnanmeer Ha cpenHe
YpOBHE HaBBIKAMU
OIICHUBAHHUS
SKOHOMHUYECKUX
rokasarenei
(3aTpatsl Ha
BHEIPCHHUE/MOTUDHUK
aIuIo,
3(hGEeKTHBHOCTD U
mp.) TEXHOJOTUH
OOJNBIINX TAaHHBIX

Brnaneer B coBepiieHCTBE
HaBBIKAMH OLICHUBAHUS
9KOHOMHYECKHX
ToKasaTesnel (3aTpaTel Ha
BHEJ[peHHe/MOAU(DUKALINIO
, 9 PEeKTUBHOCTB U TIP.)
TEXHOJIOTHH OOIBIINX
JIAHHBIX

IIKC-2

TIKC-2.1. Cnocoben
pa3pabaThIBaTh METO/IbI,
MO/IETIH, aJITOPUTMBI,
TEXHOJIOTHU U
WHCTPYMCHTAJIBHEIC
cpezacTBa paboThI ¢
OOMIBIINMHM TaHHEIMHU

3Hath (33) MeTOBI,
MO/ICITH, aITOPUTMBbI,
TEXHOJIOTHH U
WHCTPYMEHTAJIHHEBIC
cpezcTBa paboTHI ©
OOJBIIMMH JAHHBIMU

He 3naer meTonpl, MOJENH,
ITOPUTMBI, TEXHOJIOTUH U
WHCTPYMEHTAJIbHBIE
cpezacTBa paboThI ¢
OOJIBIINMHY TaHHBIMU

3HaeT Ha HU3KOM YPOBHE
METO/Ibl, MOJIEIIH,
ANTOPUTMBI, TEXHOJIOTUH U
WHCTPYMEHTAIbHBIC
cpezcTBa paboTHI C
OOJIBIINMH TaHHBIMU

3HaeT Ha cpeHeM
YPOBHE METOJIbI,
MO/IEITH, aITOPUTMBI,
TEXHOJIOTHH U
WHCTPYMEHTAJLHBIC
cpezcTBa paboThI C
OOJIBIINMH JAHHBEIMHA

3HaeT B COBEPLICHCTBE
METO/IbI, MOJIEIIH,
AIITOPUTMBI, TEXHOJIOTUH
WHCTPYMEHTAIbHBIC
cpezcTBa paboThI ¢
OOJIBIINMH JTaHHBIMU

YwMmerts (V3)
paspabartbIBaTh
METO/JIbl, MOJICIIH,
aITOPUTMBI,
TEXHOJIOTUH U

He ymeer pa3pabaTsiBaTh
METOJBbI, MOJIENH,
AJITOPUTMBI, TCXHOJIOTUH U
HHCTPYMEHTAJIbHBIE
cpencTBa paboTHI C

YMeeT Ha HU3KOM YPOBHE
pa3pabareiBaTh METO/IBI,
MO/IEIIH, aJITOPUTMBbI,
TEXHOJIOTUHU U
MHCTPYMEHTAJIbHBIE

YMeer Ha cpeniHe
YpOBHE
pa3pabarbIBaTh
METO/IbI, MOJCIIH,
aJITOPUTME,

YMeeT B COBEpILIEHCTBE
pa3pabaTeIBaTh METO/IBI,
MO/IEJIH, aJITOPUTMBI,
TEXHOJIOTUHU U
WHCTPYMEHTAJILHBIE




WHCTPYMEHTAJIbHBIC
cpezcTBa paboTHI C
OOJIBIIUMH TaHHBIMU

OOJIBLIIUMH JaHHBIMH

cpezncTBa paboThI C
OOJIBIINMH JaHHBIMU

TEXHOJIOTHH U
UHCTPYMCHTAIBHEIC
CpeacTBa paboThI C
OOJIBIIUMH TaHHBIMU

cpescTBa paboThI €
OOJIBIINMH JaHHBIMU

Bnanets (B3)
HaBBIKAMHU
ONTUMU3AIUH U
pa3pabOTKK METO/IOB,
MoZeJeH, aNnropuTMOB,
TEXHOJIOTUH U
I/IHCprMeHTaJ'H)HLIX
CpPeICTB PabOTHI C
OOJIBIIIMMHY TaHHBIMU

He Bnageet HaBeIKaMu
OIITUMU3AINNA 1
pa3paboTKH METOJIOB,
MOJENEH, aIrOpUTMOB,
TEXHOJIOTUH U
HHCTPYMEHTAJIBHBIX
cpencts paboThI C
OOJIBIIMMH JAaHHBIMH

Baneer Ha HH3KOM
HaBBIKAMHU OITHMU3AIINHA 1
pa3paboTKN METOJIOB,
MoZeNel, anropuTMOB,
TEXHOJOTHH B
HHCTPYMEHTAIHHBIX
CpPeJCTB PabOTHI C
OOJIBIIIMMHY TaHHLIMU

Bnaneer Ha cpenHe
YpOBHE HaBBIKAMU
OIITUMU3ALN 1
pa3paboTku
METOJIOB, MOJICIICH,
AITOPUTMOB,
TEXHOJIOTUH U
MHCTPYMEHTAIbHBIX
CpPEeICTB PabOThI C
OOJIBIIMMH JAHHBIMH

Bnageet B coBepieHCTBE
HaBBIKAMHU OITHMU3AIINHA K
pa3paboTKH METOJIOB,
MOZeNeH, aNnropuTMOB,
TEXHOJOTHH B
HHCTPYMEHTAIHHBIX
CPEICTB PabOThI C
OOJIBIIMMH JAHHBIMH

ITIKC-2.2. Criocoben
OINITUMU3UPOBATH U
BHEAPSTH METOBIL,
MO/ICTIH, aJITOPUTMBI,
TEXHOJIOTHH U
MHCTPYMEHTAJIbHbIC
cpenacTBa paboThI ¢
OOJIBIIUMH JIAHHBIMH B
npodeccnoHambHOM
JIESITeIbHOCTH

3Hats (34) MeTonsl,
MOJEIH, aJIrOPUTMBI,
TEXHOJIOTUH

He 3naeT MmeToanl, MOJIEIIH,
aJ'Il"OpI/ITMI)I, TECXHOJOI'MH U
HHCTPYMEHTAJILHBIE
cpencTBa pabOTHI C
OOJIBIIUMHM JJAHHBIMHU B

3HaeT Ha HU3KOM YpOBHE
METO/Ibl, MOJIEIIH,
QITOPUTMBI, TEXHOJIOTUH U
HHCTPYMEHTAJIbHbIE
cpencrsa paboTHI ¢

3HaeT Ha CpeJHEM
YPOBHE METOJIBI,
MO/IEJH, alITOPUTMBI,
TEXHOJIOTHH H
WHCTPYMEHTAIbHBIC

3HaeT B COBEPIICHCTBE
METOJbI, MOJIENH,
AJITOPUTMBI, TCXHOJIOTHUU U
HHCTPYMEHTAJIbHbIC
cpencra paboTHI ¢

HMHCTPYMEHTAIbHBIE npodeccrnoHaNbHOM OOJIBIINMH TaHHBIMU B cpenacTBa paboTHI ¢ OOJIBIINMH TaHHBIMU B
cpencTBa paboTHI © JIeSITETIBHOCTH IpodeCcCHOHANTBHOM OOJIBIINMHY TAaHHBIMU | TIPO(ECCHOHATBHON
OOJIBIINMH TaHHBIMA JESTeAbHOCTH B JESTENbHOCTH

npodeCCUOHATBHOM

JIESITEJIBHOCTH

He ymeer ontuMusupoBaTth | YMEET Ha HU3KOM yPOBHE YMeer Ha cpeniHe ‘YMeeT B COBEPILIEHCTBE

Ymets (V4) METO/IbI, MOJCIIH, ONTUMM3UPOBATHL METO/IBI, YpOBHE ONTUMM3UPOBATL METO/IBI,
OINITUMU3UPOBATH AJITOPUTMBI, TCXHOJIOTUHU U MOJEJIN, aJITOPUTMBI, OINITUMU3UPOBATH MOJEJIN, aJITOPUTMBEI,
MCTObI, MOJCIIH, HHCTPYMECHTAJIbHBIC TCXHOJIOTUHU U MCTOAbI, MOJCIIH, TCXHOJIOTUU U
AJITOPUTMBI, CpeacTBa pa60T1)1 C HHCTPYMCHTAJIbHBIC AJITOPUTMBI, HHCTPYMEHTAJIbHBIC
TEXHOJIOTHH U GOJIBIINMHY TAHHBIMU B cpencTBa paboTHI © TEXHOJIOTHH U cpezacTBa paboThI ¢
HWHCTPYMEHTAIbHBIE npodeccrnoHabHOM OOJIBIINMH TaHHBIMU B WHCTPYMEHTAIbHBIE | OOJIBIIMMH JaHHBIMU B
cpencTBa paboTHI © JIeSITEIbHOCTH podecCHOHANTBHOM cpezacTBa paboThI ¢ TIpodecCHOHANBHOM
OOJIBIIMMH TAHHBIMU B JESATEIIBHOCTH OOJIBIINMHY IAHHBIMU | JIESITEIBHOCTH

poheCCHOHATBHOM
JIeSTeIbHOCTH

B
poheCCHOHATBHOMN
JEATELHOCTH

Branets (B4)
HaBbIKAMH
OIITUMM3AIIMHU 1
BHCAPCHUA METOIOB,
MOZEJIEN, aITOPUTMOB,

He BimageeT HaBbIKaMu
ONTUMU3AIINH U
BHEJPESHUS METOJIOB,
MOJENEH, aJIrOPUTMOB,
TEXHOJIOTHUHN 1

Bnaneer Ha HH3KOM
HaBbIKAMH OIITUMU3ALIUU U
BHellpeHl/If{ METOO0B,
MOZeJIeH, anrOpUTMOB,
TEXHOJIOTUH U

Bnaneer Ha cpegne
YPOBHE HaBbIKAMU
OIITUMHU3ALINN N
BHEAPCHUA METOIOB,
MOJETeH,

Bunageert B coBepieHCTBE
HaBbIKaMU ONITUMU3ALINU U
BHEAPCHUA METOIOB,
MOJIENIEN, aNrOPUTMOB,
TEXHOJIOTUH U




TEXHOJIOTHI U
HHCTPYMEHTATbHBIX
CpPeICTB PabOTHI C
OOJIBIIUMH TAHHBIMH B
po¢eCCHOHATBHOM
JeATSIHOCTH

MHCTPYMEHTAIBHBIX
CpeAcTB paboTHI ¢
OOJIBIINMH JIaHHBIMU B
npodeccHOHATBHOMN
JeATEeIbHOCTH

HHCTPYMEHTAIBHBIX
CpPEeICTB PabOTHI C
OONBUINMHU TAHHBIMU B
po¢eCCHOHATBHOM
JeATEIbHOCTH

ITOPUTMOB,
TEXHOJIOTHH U
WHCTPYMEHTAIBHBIX
CpencTB pabOTHI C
OOJIBIINMY JaHHBIMHU
B
po¢eCCHOHATBHOM
JeATeIBHOCTH

HHCTPYMEHTAIBHBIX
CPEeICTB PabOTHI C
OONBIINMH TAaHHBIMU B
po¢eCCHOHATBHOM
JIeATEIbHOCTH
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