degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HapannenLHoe mporpaMmmMupOBaHuC
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
HeHTp oOpazoBarenbHbIX nporpamm OPKT

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

P.JI. ITanbsiH, cTapiinii penoaaBareiib
M.B. fIko6oBckuii, n-p ¢u3.-Mat. HayK, mpodeccop, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflaHuy TIeHTpa oopa3oBarenbHbIx mporpaMm ®PKT 08.11.2024



AHHOTANMA

B kypce paccmarpuBaioTcsi 6a30Bble MPHHLUIBI MOCTPOCHUS COBPEMEHHBIX BBICOKOIIPOM3BOIUTEIBHBIX
KOMIIJICKCOB Pa3JInYHON apXUTEKTYpHhl, IPUMEHIEMBIX B HAyYHBIX HUCCIECJOBAHMUAX U MPHUKIAJHBIX 00IacTAX,
npobJeMbl M 3aJadd, CBS3aHHBIE C WX MPUMEHEHHEM, M TEOPETHYECKHE OCHOBBI METOJOB HX PEILCHHS.
JlatoTcsi MpaKkTHYECKHE HABBIKM PAa0OTHI C BBICOKOIPOU3BOJUTEIBHBIMU BBIYMCIMTEIBHBIMH CHCTEMAaMHU C
pacnpenenEHHON MaMATBIO U C BBICOKOIPOU3BOAUTEIBHBIMI CUCTEMAaMU C OOIIEH MaMsIThIO.

1. leau u 3apauu
Meap AUCUMNIMHBI

- O3HAKOMJICHHE C OUOIHOTEKaMH nepecaain COO6H.I€HI/II\/’I, MOJIYyYCHUC TPAKTUYCCKUX HABBIKOB
HaCTpOﬁKH U aAIMUHUCTPUPOBAHU BBIYUCIUTECIIbHBIX KJIACTCPOB.

3agauu AUCHMIIHHBI
- U3y4YeHUe METOI0B Pa3pabOTKH MapajuIesIbHBIX IPOrpamMM;
- HAaCTpOMKa cpe/ibl BBIIOJIHEHHs TapaJUIeIbHbIX IPOIPaMM;
- peanu3anus napajuiesIbHOrO alrOpUTMa PEIIeHus BEIOpaHHOH 3a1a4H.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHKME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
paMKax MOCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHIKEHUE. Omnpenenser

JEHCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIBTaThl PEMIEHUS TOCTABICHHBIX 3aa4
PECYPCOB ¥ OTpaHUYEHUI

YK-3 CnocoGen ocyniecTBIsITh COIMABLHOE VYK-3.1 CrnocobeHn  ycTaHaBnuBaTh  pa3Hble  BHJIBI
B3aMMOJICHCTBHE U PEaTM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yueOnyto, Hay4HYIO, JIEJIOBYIO,
KOMaHj1e He(OopMallLHYIO U JIp.)

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Crnocoben MPUMEHSTh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
MpOrpaMMHBIE CPEJICTBA MIPH PeLIeHUH 3aJad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
(TexHOIIOTNYECKUE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C HCIIOIb30BAHUEM MPHUKIATHOTO IMPOrPAMMHOIO
(myGnuKanum, mMpoeKThI) obecrnieueHust

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[MK-2.3 CniocobeH npencTaBiiaTh HaydyHbIC YTBEPKIACHUS, NX
000CHOBaHMSI M JO0KA3aTeNbCTBA, HAYYHBIC MPOOJIEMBI U UX
pemeHnss SCHO M TOYHO B TEPMHHAX, HOHATHBIX IS
npoeCCUOHANBHON ayaIUTOpUH, B MUCHBMEHHOW M YCTHOM

dopme

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
X0JIe HayYHO-HCCIIe0BATENLCKON paObOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUuCHMS )

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.1 3naer mpuHNUILI pabOThl W AMANa30HbI PabOYMX
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS
METO/Ibl HCCIICIOBAHUM JUIs peIleHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

YMETb:

- (hopMann30BaTh TEOPETUUYECKYIO MPOOIEMY, HAUTH CIIOCOO U ANTOPUTM €€ PeleHHUS;
- COBpeMeHHbIe TPo0IeMbl (PU3UKH, MAaTEMaTUKH, BEIYUCIUTEIBHON MaTeMaTHKY;

- 3aKOHbI COXPpaHCHMU;
- HOBeHIIHue OTKPBLITHS €CTCCTBO3HAHUA,

- IOCTAaHOBKY r[po6neM (1)I/I3I/IKO—M3.T6M3.TI/I"IGCKOFO MOACIIMPOBAHUA,

- 0 B3aUMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBE CCTCCTBCHHBIX HAYK.

- 3(1)(1)CKTI/IBHO HCTI0JIb30BAaTh HA MNPAKTUKEC TCOPCTUUCCKUC KOMIIOHCHTBI HAYKH IOHATHA, CYXICHHA,

YMO3aKITFOUCHUS, 3aKOHBI;

- IPpCACTABUTH MaHOpAMy YHUBCPCAJIBbHBIX MECTOAOB U 3dKOHOB COBPEMCHHOI'O CCTCCTBO3HAHMA,
- pa6OTaTB Ha COBPEMEHHBIX BbIYUCIIUTCIBHBIX KOMILICKCAX;
- a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHBLIX BIIMSIHUH npu MOACIUPOBAHHUU PCAJIBHBIX (1)I/I3I/I‘I€CKI/IX

CUTYAaLUI;

- IJIaHUPOBATH OINITUMAJIbHOC IIPOBCACHUC pacqéTa.

BJIAJIETh:

- MaTEMATUICCKUM MOJCIMPOBAHUEM (i)I/I?,I/I‘IeCKI/IX 3aja4,

- HAy4YHOU KapTUHOW MUpa;

- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI Ha COBPEMCHHBIX BbIYUCIIUTCIbHBIX KOMIIJICKCAX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| CoBpeMEHHBIX KOMIIBIOTEP — UCTPYMEHT ) ) ]
napasuiebHON 00paboTKHN JaHHBIX.
2 Mogenn cOBpeMEHHBIX TPOTPAMM. 2 2 8
3 ba3zoBsle mapasenbHbIE METOMBI. 2 2 8
4 CopTupoBKa 1aHHBIX. 2 2 8
5 lenepauus 1ceBaO Ciyd4ailHBIX YHCEIL. 3 3 12
JIeKOMIO3UIHSL CeTOYHBIX TpadoB.
6 Junamudeckass OalaHCHPOBKA 3arpy3KH ) ) ]
IIPOLIECCOB.
7 Busyanuzanus ceTOYHBIX TaHHBIX. 2 2 8
Hroro yacos 15 15 60
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 6 (Becennuit)

1. CoBpeMeHHBIX KOMITBIOTEP — UCTPYMEHT MapalieIbHOH 00paOOTKN TaHHBIX.




CoBpeMeHHBII KOMIIBIOTEP — HHCTPYMEHT MapajuiesibHON 00paboTky faHHbIX. O0IacTH NpUMEHEHUs
MHOTONPOLIECCOPHBIX ~ CHCTEM. PaccmarpuBaeMble  TapajulefbHbIE  apXUTEKTypsl.  Ilpumep
napajulesibHoro — anroputMma. IlocnenoBarenbHbll  peKypcHBHBIM — anroputM. [lapanenbHelii
pexkypcuBHBIM anroputM. IlocnemoBaTenbHOE BBIYMCIEHHE WIEHOB psna. llocnenosarenbHbIN
MaTpUYHbIA aroput™. IlapamienbHblii MaTPpUYHBIA aJITOPUTM.

[lapamienbHas mporpaMMa Kak aHcaMOlb B3aMMOJIEHCTBYIOIIMX MOCIEIOBATEIBHBIX MPOLECCOB.
BuyTpennnit napamienu3m. CrlokeHHE MHOTOPa3psAIHBIX 4Yucel. YckopeHue u 3¢ddekTnBHOCTH
napajuleibHBIX ~ AJITOPUTMOB. YCKOpeHHe H  3()(EKTUBHOCTH OTHOCHUTEIBHO  HAMIIYYIIEro
[IOCJIEIOBATENBHOIO anroputMa. HepaBHONpaBHOCTh YCIOBUN BBINOJHEHUsS — IepBas MpPUYMHA
CBEpXJIMHEMHOIO  yCKOpPEHMs.  ANTOpUTMHYECKas TIPUYMHA  CBEPXJIMHEHHOINO  YCKOpPEHHS.
dopmanbHOE MpeoOpa3oBaHUE MAPAJUIETBHOTO AJITOPUTMA B «HAWIYYIIUID» IOCIEI0BATEIbHBIN.
ArnpuopHas oueHka 3(pPeKTHBHOCTH NMapauIeIbHOTO aJrOpUTMA.

2. Monenu coBpeMEHHBIX IPOrpamM.

BoruncnurenbHble CUCTEMBI C paclpeleieHHOW NaMmsThio. BeruncnurenbHble cUCTEMBI ¢ 0OLIeH
naMaTeio. ['MOpuaHble apXUTEKTypbl. MoJenb BBINOJHEHUS NapajuleIbHOM INpOrpaMMbl Ha
pacnpeneneHHON namsaTH. Mozaenb BBIOJHEHHS MapajuleIbHONM NpOrpaMMbl Ha OOICH MaMSTH.
CpencrTBa B3auMOICHCTBUSA IOCIIEA0OBATEIbHBIX NpoueccoB. CBolicTBa KaHajla NepeJayd JaHHBIX.
Meronsr nepeaaun ganneix. Cemadop. bapbepHast cuHxpoHu3anusl.

3. bazoBkie napajijiCJIbHbIC MCTO/BI.

Merton cnBauBaHusl. BEICTpBIN anropuTM BhIOOpA YACTHYHBIX CyMM. bapbepHasi CHHXpOHHU3aIUs Ha
OCHOBE CHUHXpOHHBIX oOMeHOB. CreHa ®okca. Meron reoMeTpHyecKoro mnapamiendsma. Meron
KOHBEHEpHOTO Mapajuiein3ma. MeToj] KOJUIGKTUBHOTO petieHus. [IpuunHbl motepu 3 GEeKTUBHOCTH.

4. CopTHpOBKa JaHHBIX.

[locranoBka 3amaun. [locnenoBarenbHble aarOpUTMbI COPTUPOBKU. bricTpas copTupoBka (runtime
gsort, wsort). [Ipocroe aByxmyteBoe cnusiaue (dsort) u cnusaue cnvickoB (Isort). [Tupamunanbraas
coprupoBka (hsort). Umcio onepanuii u Bpemsi BbinodHEeHUs. COpPTHPOBKAa METOJOM IPOCTOTO
JABYXITyTeBOro ciusiaus. [IupamupansHas coprupoBka. Hawnydmuii nmocnenoBaTenbHbI aJITOPUTM
coprupoBku dhsort. Macmrabupyemsie anroputMmbl coptupoBku. Cetn coprupoBku. CeTb
YEeTHO-HEYETHON copTupoBkU. CeTh OOMEHHON COPTHPOBKM co ciusiaueM batuepa. CopTtupoBka
Oospmmx MaccuBoB. CpaBHEHHE aITOPUTMOB COPTUPOBKHU. Pe3ynbraTsl YMCICHHBIX 3KCTIEPUMEHTOB.

5. FeHepauHﬂ IICEBIO CJ'Iy‘IaﬁHLIX YHCCII. I[CKOMHOI%I/II_H/IH CCTOYHBIX I‘pa(l)OB.

TpeboBanust Kk TreHeparopam TMceBAociaydaHbix wucen st MBC. JIuHelWHO-KOHTpY HTHBIC
regeparopsl. M-nocienoBarensHOCTH. [IpoBepka NPUMHUTHBHOCTH IIOJMHOMOB. TecTHpoBaHMe
IeHEpaTopOB.

[Mpumep nBymepHolt cerku. Kpurtepuu pexommosunum rpadoB. Kpurepuid 1: kimaccudeckuid
Kputepuil aexommosunuu rpada. Kpurepuit 2: Beigesnenue o0ocobiaeHHbIX qoMeHoB. Kputepuit 3:
MHUHMMH3AIMs MaKCUMaJbHOM cTeneHu nomeHa. Kpurepuit 4: obecredeHue cBA3HOCTH TpadoB
KaX/I0T0 M3 JIOMEHOB. JleKOMMO3WLMS Ha OCHOBE MCXOJHOW HyMepauuu Y37oB. PekypcuBHas
ouceknus. JlekoMIo3uIus peryispHbIX rpadoB. MeToapl AEKOMIIO3UIMN HPOU3BOJIBHBIX I'padoB.
Uepapxuueckast aexommosunus. CrexkrpanbHas OucCeKUUs. AJTOPUTM HWHKPEMEHTHOTO pOCTa.
Jexomnosuius Oonbimnx cetok. Koopnunarnas pexypcuBHas Oucexuus. J[ByXypoBHEBasi cTparerus
00pabOTKU ¥ XpaHEHHsI CETOK.

6. [lnnamuueckas 6aJaHCUPOBKA 3arpy3Ky MPOLIECCOB.

Crparerun OanaHCHpPOBKH 3arpy3ku. Mertox nuddys3Hoi 6anaHCHpOBKH. MoaenupoBaHHE TOPEHUs
MeTaHoBOro ¢axena. IlocTaHOBKa 3amaun TUHAMHUYECKOH OalaHCUPOBKH. AJITOPUTM CEPBEPHOIO
napajuienu3Ma. AJjantuBHOe HHTerpupoBaHue. l[locnenoBarenbHble aiaroputmbl. llapannensHbie
AJITOPUTMBI.

7. Buzyanuzanuusi CETOYHBIX JaHHBIX.



Knuent-cepBepnas texnomorusi. Online nnn Offline Busyanuzanusi: IIOCEI U MHUHYCBHI. OTarlbl
BU3yanu3aluy. Busyannsamus n3onoBepxHocTe. ANMpoKCUMAaIsa H30MI0BEPXHOCTH. Buabl TaHHBIX
OTMCHIBAIOIINX TPHAHTYISIIUIO. MeToa penyKuuu. 3arojHsIOMKE MPOCTPAaHCTBO TPHAHTYIISLIUH.
[TapannensHble aJrOpUTMBl TMOCTPOEHUS ANNPOKCUMUPYIOIUX TPHAHTY/SIIUE. MHOroypoBHEBOE
orpyOnenune Oonmpmmx ceTok. Ilpumepsl Busyanu3anuu. BBOA-BBIBOA CETOYHBIX JAaHHBIX.
CooTHolIIeHNEe BPEMEHU YTCHMS AAHHBIX U BPeMEHM ux o0paboTku PacmpeneneHHbIH BBOI-BBIBOA.
Orpy0neHnue U cxaTue CKIIPHBIX CETOUYHBIX (PYHKLUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobOxoaumoe o0opynoBanue IS JISKIU U TaOOpaTOPHBIX 3aHITUI ayJUTOPHS, KOMITBIOTEP U
MyJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP, 3BYKOBasi CHCTEMA).

Heo0xonnmoe nporpammuoe obecnedenue — onepauronnas cucrema Linux (OpenSUSE, ALTLinux,
CentOS, Bo3MOXHBI U Apyrue BapranThl). CpeacTsa pa3paboTKi KOMITWIIATOP gcc, yTuinuTa make,
oubnmorexu MPICH2 u pthreads, TeKCTOBBIN peAaKkTOp C MOACBETKON CHHTaKCHCA U IPYTHE.
ObecriedeHus caMoCTOsTENNLHON pabOThI — 0a3bl JaHHKIX 10 XypHaitaMm Web of Science.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. ITapautenbsHOE IPOrpaMMHUPOBHIE MHOTOITIOTOUHBIX CUCTEM C paszessieMoil naMaThio [ Tekcr] : yued.
nocobue s By3oB / A. I. TopmacoB .— M : @usmarkuura, 2014 .— 208 c.

2. CynepKoMIbIOTEPHBIC BBIYUCICHUS : IPAKTHUECKU noaxoz, [yueoHoe nocobue]/C. B. bop3ynos, C.
. Kypramun,-Cankr-Iletepoypr, BXB, 2019

JomnonHurenbHas aureparypa

1. S3b1k iporpammupoBanusi C [Teker] / b. Kepuuran, /. Putuun ; niep. ¢ anmn. u pea. B. JI. Bponosoro
- M.Bunbsamc,2006,2007, 2009, 2010, 2012,2013,2015

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://keldysh/ru/e-biblio/
Hayunbie myOnukanuu Ha caiite http://keldysh/ru/e-biblio/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuii. Mcnonb3yrores anekTpoHHble yueOHuku. Cepsep naboparopun «llapannenbHbix
nH(popmannoHHbIX TexHonoruit HUBI] MI'Y. DnexkTpoHHbIE BepCHU KYPHAIOB
(«CynepkomnbroTepbl», «MaTeMaTHuecKkoe MOACIUPOBaHUEY,

Ha naGoparopubix 3aHsTusx ucnonb3ytorcs [1K unu HoyTOyK, ceTeBoi 10CTyn K
MHoromponeccopaomy cepsepy ¢ OC Linux, nepcoHaabHBIMU aKKayHTaMH CTYyACHTOB U
ycraroBieHHbIM [10 (cBOOOTHO pacmpocTpaHsIeMoro) JUTsl BEITIOIHEHUS paboT 1Mo Kypey (gee, Jiodast
u3 peanuzanuiit MPI, neoOxonumeie 6ubnnorekn). Taxxke TpeOyeTcs OTACTbHBIN cepBep s
MPOBEICHUS TECTOB B aBTOMAaTHUYECKOM pexXHUMe yepe3 web-unrepdeiic.

ObecrieueHue caMOCTOSTENLHON paOboThl — 0a3bl JaHHBIX 110 XXypHaiaM Web of Science.
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCs 10 0CBOSHHIO TMCIMILTHHBI (MOTYJIsT)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTAaTC HU3YUCHUSA AUCHUIUIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIIPCACIICHUSA, IMOHATHA,
AKCHOMBI.



VYeneniHoe ocBoeHue Kypca TpeOyeT HaupsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE ¥ KOHCIIEKTHPOBAaHUE PEKOMEHOBaHHOW JIUTEPATYPhI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HA BONPOCHI, IPEJHA3HAYCHHBIX JUISI CAMOCTOSATENBHOTO  HM3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— BBINOJIHEHNE J1a0OpaTOPHBIX paloT, UIA OCO3HAHUS CBA3EH MEXIy TeopHueil W NMPaKTUYECKHMHU
HaBBIKAMU;

— MOATOTOBKY K TU(PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
WHIMBUyaJIbHBIX KOHCYJIBTALIUH.

BaxxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
JIEKTOPY.

B ToMm uncie pekoMeHIyeM NPOYUTaTh:

1. Mup3zaabacos O.A. [lapamiensHoe MpOrpaMMHUPOBAHUE ISl BBIYUCIUTEIBHBIX KJIACTEPOB. YueOHOe
nocobue 1o kKypey «llapannensHoe nmporpammuposanuey. — Oouunck: MATS. 2007 — 80c.

2. Hemnurorun C.A., Cracuk O.Jl. IlapamnenbHoe mnporpaMMUpOBaHUE JIS MHOTOINPOIIECCOPHBIX
BeIUHCIUTENBHBIX cucTteM. — CI16.: BXB-Ilerepoypr. 2002
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB ¥ OTpaHUYEHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-3 Crnocoben ocyniecTBIsITh COIMANBEHOE VYK-3.1 CrnocobeHn  ycTaHaBnuBaTh  pa3Hbie  BHJIBI
B3aMMOJICHCTBHE U PEaTM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yuebnyto, Hay4HYIO, JIEJIOBYIO,
KOMaHj1e He(OopMalILHYIO U JIp.)

OIIK-2 Cnocoben ucnonb3oBars copemennsie |OITK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE

WH(POPMAIMOHHBIE TEXHOIOTUH H
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

BBIYMCIIMTEIILHYIO TEXHUKY W CEpBHCHI cetu VHTepHEeT B
obmactu (cdepe) mpodeccrHoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcle C MCIOIB30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
obecrieueHus

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NpPHU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYyUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBbIC BHIBOJIBI
(3aKITrOUCHMS )

[TK-2.3 CniocobeH npencTaBiiTh HaydyHbIC YTBEPKIACHUS, NX
000CHOBaHMSI M J0KA3aTeNbCTBA, HAYYHBIC MPOOJIEMBI U UX
pelieHnss SCHO M TOYHO B TEPMHHAX, MHOHATHBIX IS
npoeCCUOHANBHON ayaIuTOpHH, B MUCHbMEHHOW M YCTHOM

dopme

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IMacTi

[MK-3.1 3naer mpuHNUIEI pabOThl W AMANa30HbI PabOYMX
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «llapaniensHoe nporpaMMHUpOBaHue» 00yUarOIIUiiCs JOKEH:

3HAThb:

- (hopMaIM30BaTh TEOPETUUECKYIO MTPOOIIEMY, HAliTH CIIOCO0 U alNrOpUTM €€ peleHHs;
- COBpEeMEeHHbIE TPOOIeMbl (PU3HKH, MaTEMaTUKH, BEIYUCIUTEIEHON MaTeMaTHKY;

- 3aKOHBbI COXPAaHCHMUS;
- HOBeHIIIMe OTKPBITHA CCTCCTBO3HAHUS

- IOCTAHOBKY MPO0JieM (PU3NKO-MaTEeMaTHIECKOTO MOACTUPOBAHNS;
- 0 B3aUMOCBSI3X U (yHITaMEHTAJILHOM €MHCTBE €CTECTBEHHBIX HayK.

yMeTh:

- 3(exTHBHO MCTIONB30BaTh HA MPAKTUKE TEOPETHUECKUE KOMIIOHEHTHI HAyKH IOHSTHS, CYXKICHHUS,

YMO3aKJIKOYCHHA, 3aKOHBI;

- IPEJICTaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHBIX BBIYUCIUTEIBHBIX KOMILIEKCAX;
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX

CUTyalui;

- IJIJAHUPOBAaTh ONTUMAJIbHOE IIPOBEJCHUE pacuéra.

BJA€Th:




- MaTeMaTHYECKUM MOAETUPOBaHNEM (PU3NUECKUX 33134,
- HAy4HOW KapTUHOU MUpa;
- HaBbIKAMH CaMOCTOATEIBHOM paboThl Ha COBPEMEHHBIX BBIYMCIUTEIbHBIX KOMILICKCAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

OcBoeHus1 MaTepualia CTyIEHTaMH KOHTPOJIUPYETCS C TIOMOLIbIO MEPUOJUYECKUX ONPOCOB M PELICHUS
MPaKTHYECKHUX 3a/1a4 Ha JJAOOpaTOPHbIX 3aHATUAX. [IpruMepsl:

CdopmynupoBaTh 1 0OBSICHUTH Ha TIPUMEPAX 3aKOH AMJIana.

Peanu3oBaTh mapajuieNbHOE NMEPEMHOKEHHE MAaTpHIL, W3MEPUTh MPOU3BOAUTEIBHOCTh U OOBSACHHUTH
MTOJTy4YE€HHBIE PE3ybTATHI.

W3Meputhb Bpemsl IEPECHIIKU JAHHBIX MEX]y UCIIOJHUTESIMU B CUCTEME C PACIpeeIEHHON NaMsIThIO
U OOBSICHUTH BIUSIHHE JAHHOW BEIMUYMHBI HA 3((EKTUBHOCTH MapauieIbHOTO YHCICHHOTO PEHICHUS
ypaBHEHUs [IepeHoca.

OOBACHUTD Pa3HUIly MEXAy ONOKMPYIOIIMMH U HEOJOKHPYIOIIMMHM MEpPEChbUIKAMH B  MOJIEIH
BBITIOJIHEHUS MTapaJlIeIbHON IPOrpaMMbl Ha pacpeaeaEHHON MaMsTH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITpoMe:KyTOYHBIH KOHTPOJIb MTPOBOANTCS B BUE AU HEepeHINAIBHOTO 3a4eTa.

OO6nacTy NPUMEHEHHST MHOTOITPOIIECCOPHBIX CHCTEM.

[TapaienbHble apXUTEKTYPBI.

[TocnenoBarenbHbIl pEKYPCUBHBIN anroputm. [lapaienbHplil peKypCUBHBIA aJITOPUTM.
[TocnenoBarenbHbIA MaTPUYHBIA AIrOpUTM. I1apauienbHbIi MAaTPUUHBIA aJITOPUTM.
CrnoxeHue MHOTopa3psiIHbIX aJITOPUTMOB.

Yckopenue v 3PPEKTHBHOCTh MapaIIeIbHBIX aITOPUTMOB.

CepxJIMHEHHOE YCKOpEHHE.

e AN O M

BrluncnuTenpHbIE CUCTEMBI C pacpeaenEHHON NaMsAThIO.

©

BrrunciuTenbHble CUCTEMBI ¢ O0IIEH TaMSITHIO.

—_
=]

. 'uGpuaHbIe apXUTEKTYPHI.

—_
—

. Mopnesnp BBINONHEHUS NTapaJUIEIbHON ITPOrpaMMBl Ha PACIIPENEIEHHON NaMATH.

—_
|\

. Mognienb BBITIONHEHUS MapaJljIeIbHOW POTpaMMEbl Ha OOIIIeH MaMsTH.

—_
98]

. CpezncTBa B3auMOJICHCTBUS TIOCIIEAOBATENbHBIX MPOIIECCOB.

._.
~

. MeTozpl iepeayu NaHHBIX.

—_
|9,

. Meton ciBanBanus.

—_
=)

. BBICTpBII anropuT™M BEIOOpA YACTUYHBIX CYMM.

—
\1

. bapbepHas cCHHXpOHM3aIMsI HA OCHOBE CHHXPOHHBIX OOMEHOB.

—_
o]

. MeTox reoMeTprUYeCcKOro napauienusma.

—_
Nel

. Meron KOHBEHEPHOTO NapaJuIeIu3Ma.

20. MeTon KOJUIEKTUBHOTO PEIIECHUSI.

21. TpeboBaHus K reHeparopam mcepaoctydainbx uncen st MBC.
22. JINHEHO-KOHT Py HTHbIE T€HEPATOPHI.

23. M-nocnenoBaresbHOCTH.

24. Kpurepuu JIeKOMITO3UIHH TpagoB.

25. JlexoMTo3uIIHs PETYISAPHBIX TpadoB.

26. Uepapxuueckasi 1€KOMITO3UIINS.

277. ATropuT™M MHKPEMEHTHOTO pOCTa

28. JIByxypoBHEBast cTparerus 00pabOTKU M XpaHEHHSI CETOK.

29. Metox nudQy3Hoii OanaHCHPOBKH.

30. AIropuT™M cepBEepHOTO Mapajien3Ma.

31. IlocnenoBarenbHbBIE AITOPUTMBI.

32. IlapannenbHble alTOPUTMEI.

33. KnuneHnTt-cepBepHast TEXHOIOTHSL.

34. IapannenbHble AITOPUTMBI HOCTPOCHHUS allPOKCUMHUPYIOLIUX TPHATYIISINN.



[Mpumeps OuseToB [uist TpoBeaeHus AuddepeHInPOBaHHOTO 3a4ETa:

buner Nel.

1. O6nacTi NMprUMEHEHHUSI MHOTOIIPOIIECCOPHBIX CUCTEM.

2. TlapamnnesnbHble aATOPUTMBI IIOCTPOCHUS APOKCUMHPYIOIINX TPUATYIISLHUI.
buner Ne2.

1. TlapannenbHble apXUTEKTYPBI.

2. KnuenT-cepBepHas TEXHOJIOTHS.

Kpurepun onennBanus
Onenka "OTIMYHO (1o)" BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Onenka "ommuHo (9)" BbICTaBIsIETCA CTYIEHTY, IOKa3aBLIEMy BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHBIE,
n1yOoKHe 3HAaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHBEL U YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCSI  CTYIEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad, NPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka "xopomo (7)" BbICTaBIsI€TCS CTYIACHTY, €CJIM OH TBEPIAO 3HAET Marepuai, TPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ornenka "xopomo (6)" BBICTAaBISETCSA CTYAEHTY, €CIM OH TBEPJO 3HAET MarepHall, TPaMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka "xopomo (5)" BBICTaBISETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAET MaTepuall, FPaMOTHO H 110
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOJyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBOpPUTENbHO (4)" BBICTABIsIETCA CTYIEHTY, IIOKa3aBIIEeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
Onenka "ynoBneTBopuTenbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
Onenka "HEYIOBIETBOPUTENHHO (2)" BBICTABIAETCS CTYHOCHTY, KOTOPBI HE 3HaeT OonblIed YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeymominerBopuTenbHO (1)" BBICTABISETCS CTYJACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

ITpu mpoenennn auddepeHIMpOBaHHOTO 3ayeTa olydaromemycs: mpefocraBinsercd 20 MUHYT Ha
noarorosky. Onpoc oOydaromerocsi npoBoauTcs B TeueHue 30 MUHYT.



