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: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTGpHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN
KYpC: 3
KBaJIupuKAIMSL: OaxanaBp

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

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
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 3acefianny Kadeapsl paarodIeKTPOHUKH | pukiaaHoi nadopmaruku 30.01.2024



AHHOTANMA

B kypce paccmarpuBaioTcsi 0a30Bble NPHHLMIIBI MTOCTPOCHHUS COBPEMEHHBIX BBICOKOIPOU3BOAUTEIBHBIX
KOMIIJICKCOB Pa3InYHON apXUTEKTYphl, MPUMEHSIEMbIX B HAy4YHBIX MCCIICIOBAHUIX M MPUKIATHBIX 00IaCTAX,
npobJeMbl M 3aJayd, CBS3aHHBIE C WX MPHUMEHEHHEM, U TEOPETHYECKHE OCHOBBI METOIOB WX PEIICHUS.
JIatoTCsl MPaKTHYECKHE HAaBBIKM PAaOOTHI C BBICOKONPOM3BOIUTEIBHBIMU BBIYMCIUTEIBHBIMUA CHCTEMAaMH C
pacnpenenEHHON MaMATBIO U C BBICOKOIPOU3BOAUTEIBHBIMI CUCTEMAaMU C OOIIEH MaMsIThIO.

1. leau u 3apauu
Meap AUCUMNIMHBI

- O3HAKOMJICHHE C OHOIMOTEKaMH nepeaaan COO6H.IGHHI>1, MOJIYyYCHHUC MPAKTUYCCKUX 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:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a1a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH

poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT OIIK-3.3 Bnaneer MeTogaMu BU3YalbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOJIIOTNYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKONW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, IpOEKTH) JEATEIIbHOCTH B BU/IE OTUETOB, HAyYHBIX ITyOIMKaIMHA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3Bl, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOAEIM M ONHCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHaJM3MPOBATh HAy4YHbIE MPOOJIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
IKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)



B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HaTh:
- (hopMann30BaTh TEOPETUUYECKYIO MPOOIEMY, HAUTH CIIOCOO U ANTOPUTM €€ pelleHHUS;
- COBpeMeHHbIe TPoOIeMbl (PU3UKH, MAaTEMaTUKH, BEIYUCIUTEIbHON MaTeMaTHKY;
- 3aKOHBI COXpaHEHMUS;
- HOBEHIIME OTKPBITHUS €CTECTBO3HAHUS;
- IOCTAaHOBKY MPo0JieM (PU3UKO-MaTEeMaTHUYECKOTO MOACTUPOBAHNS;
- 0 B3aUMOCBSA34X U (yHIaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HayK.
YMETb:
- 3¢ }EKTUBHO HCIIONB30BaTh HA MPAKTUKE TEOPETHUYECKUE KOMIIOHEHTBHI HAyKH IMOHATHUS, CYKACHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;
- IPEACTABUTH MIAHOPAMY YHHBEPCAJIBHBIX METOAOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHBIX BHIYHCIUTEIbHBIX KOMIUIEKCAX;
- abcTparupoBarbCsi OT HECYLIECTBEHHBIX BIMSHUM NPHU MOACIHPOBAHUU PEAIBHBIX (PH3HUECKUX
CUTYAaLUI;
- IJTAHUPOBATh ONITUMAJIBLHOE MTPOBEICHUE pacuETa.
BIIAJIETh:
- MaTeMaTHYECKIM MOZAEIMPOBaHNEM (pHU3NYeCcKUX 3a1ad;
- HayYHOU KapTUHOW MUpa;
- HaBBIKAMH CaMOCTOSITEIbHON pabOThl HA COBPEMEHHBIX BBIYMCIUTEIIBHBIX KOMITJIEKCAX.

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

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| CoBpeMEHHBIX KOMIIBIOTEP — UCTPYMEHT 4 4 10
napasuiebHON 00paboTKHN JaHHBIX.
2 Mogenn cOBpeMEHHBIX TPOTPAMM. 4 4 10
3 ba3zoBsle mapasenbHbIE METOMBI. 4 4 10
4 CopTupoBKa 1aHHBIX. 4 4 10
5 lenepauus mceBao Ciyd4ailHBIX YHCEIL. 6 6 15
JIeKOMIIO3HUIHSI CeTOYHBIX TpadoB.
6 Jlunamudeckass OalaHCHPOBKA 3arpy3KH 4 4 10
IIPOLIECCOB.
7 Busyanuzanus ceTOYHBIX TaHHBIX. 4 4 10
Hroro yacos 30 30 75
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 6 (Becennuit)

1. CoBpeMeHHBIX KOMITBIOTEP — UCTPYMEHT MapalieIbHOH 00paOOTKN TaHHBIX.




CoBpeMeHHBII KOMIBIOTEP — MHCTPYMEHT MapajuienbHol 00paboTku gaHHbIX. O0nacTn NpUMEHEHHS
MHOTONPOLIECCOPHBIX ~ CHCTEM. PaccmarpuBaeMble  TapajulefbHbIE  apXUTEKTypsl.  Ilpumep
napajulesibHoro — anropurMma. IlocnepoBarenbHbI  peKypcUBHBIM — anroputMm. [lapaisenbHblil
pexkypcuBHBIM anroputM. IlocnemoBarenbHOE BBIUKCIEHHE WWIEHOB psaa. [locienoBaTenbHBIMN
MaTpUYHbIA aroput™. IlapamienbHblii MaTPpUYHBIA aJITOPUTM.

[lapamienbHas mporpaMMa Kak aHcamOllb B3aMMOJACHCTBYIOIIMX MOCIIEI0BATEIbHBIX IMPOLIECCOB.
BuyTpennnit napamienu3m. CloKeHHE MHOTOPa3psIHBIX YHcell. YCKOpeHHue u 3PQPEKTHBHOCTH
napajulelbHbIX ~ AJITOPUTMOB. YCKOpeHHe U 3((PEeKTHBHOCTH OTHOCHUTENBHO  HAWIy4YLIETO
[IOCJIEI0BATEIbHOIO anroputMa. HepaBHONpaBHOCTh yCIOBUH BBINOJIHEHMs — IiepBas IpUYMHA
CBEpPXJIMHEMHOIO  yCKOpPEHMs. ANTOPUTMHYECKAas TPUYMHA  CBEPXJIMHEHHOTO  YCKOpPEHUS.
dopmanbHOe MpeoOpa3oBaHUE NAapaJUIEIbHOTO aNTOPUTMAa B «HAWIYYLIMK» MOCIEAOBATEIBHBIIH.
ArnpuopHas oueHka 3(pPeKTHBHOCTH NMapauIeIbHOTO aJrOpUTMA.

2. Monenu coBpeMEHHBIX IPOrpamM.

BoruncnurenbHble CUCTEMBI C paclpeAeiCHHON MaMsThio. BrraucnuTensHble CHCTEMBI C OOIIeH
naMateio. ['MOpuaHble apXuTeKTypbsl. Moaens BBINOJHEHUS Mapajie]bHOM MporpaMMbl Ha
pacnpeneneHHON namsATH. Mozaenb BBIOJHEHHS Mapajule]bHOM HpOrpaMMbl Ha OOLIEH MamsTH.
CpencrTBa B3auMOIEHCTBUSA I10CIIEA0OBATEIbHBIX NpoleccoB. CBolicTBa KaHala Nepefayd AAaHHBIX.
Meronsr nepeaaun ganneix. Cemadop. bapbepHast cuHxpoHu3anusl.

3. bazoBkie napajijiCJIbHbIC MCTO/BI.

Merton cnBanBaHusl. BBICTpBIN anropuT™ BbIOOpa YaCTHYHBIX CyMM. baphepHasi CHHXpOHH3AIHs Ha
OCHOBE CHUHXpOHHBIX 0OMeHOB. CreHa dokca. Meroj reoMeTrpuyeckoro mnapasuienusma. MeTon
KOHBEHEpHOTO Mapajuiein3ma. MeToj] KOJUIGKTUBHOTO petieHus. [IpuunHbl motepu 3 GEeKTUBHOCTH.

4. CopTHpOBKa JaHHBIX.

[locranoBka 3amaun. [locnenoBarenbHble aarOpUTMbI COPTUPOBKU. bricTpas copTupoBka (runtime
gsort, wsort). IIpoctoe aByxmyreBoe cnusaue (dsort) u cnusitaue crimckos (Isort). [TupamunanbHas
coprupoBka (hsort). Uucno omepaumit u Bpems BbimoiHeHHs. COPTHPOBKAa METOAOM IMPOCTOrO
JABYXITyTeBOro ciusiaus. [IupamupansHas coprupoBka. Hawnydmuii nmocnenoBaTenbHbI aJITOPUTM
coprupoBku dhsort. Macmrabupyemsie anroputMmbl coptupoBku. Cetn coprupoBku. CeTb
YEeTHO-HEYETHON copTupoBkU. CeTh OOMEHHOW COPTUPOBKH co ciusiHueM batuepa. CopTHpoBKa
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
reseparopsl. M-mnocnenoBaresnibHOCTH. [IpoBepka NPUMHUTHBHOCTH TOJIMHOMOB. TecTupoBaHue
IeHEpaTopOB.

[Mpumep nBymepHoit cetku. Kpurepum paexommosuiuun rpados. Kpurepmit 1: knmaccumueckuit
KpuTepuil aexommosunuu rpada. Kpurepuit 2: Beinenenue 000coOneHHbIX n0MeHOB. Kpurepuii 3:
MHUHMMH3AIMs MaKCUMaJbHOM cTeneHu nomeHa. Kpurepuit 4: obecredeHue cBA3HOCTH TpadoB
KaX/I0T0 W3 JOMEHOB. J[ekoMmo3uuus Ha OCHOBE HCXOJHOM HyMmepaluu y3j10B. PexypcuBHas
Oucekiys. JeKOMIOO3ZUIMS PEryIIpHbIX IpadoB. MeTonsl JEKOMIIO3UIUK NPOU3BOIBHBIX Tpados.
Uepapxuueckast apexommosunus. CrHekTpanbHas Oucekuus. AJITOPUTM HHKPEMEHTHOTO pOCTa.
Jexomnosumus 6onbiux cetok. KoopanHatHas pekypcuBHasi 6ucekiys. J[ByxypoBHeBas cTpaTerus
00pabOTKU ¥ XpaHEHHsI CETOK.

6. [lnnamuueckas 6aJaHCUPOBKA 3arpy3Ky MPOLIECCOB.

Crparerun OanaHcHpOBKH 3arpy3ku. Meron auddysHoii OanancupoBku. MoaeanpoBaHue TOpEeHUs
MetaHoBoro ¢axerna. IlocTaHoBKa 3afaun IUHAMUYECKOH OaJlaHCUPOBKU. AJTOPUTM CEPBEPHOTO
napajuienu3Ma. AjantuBHoe HHTerpupoBaHue. llocnenoBatensHble anropuTmbl. [lapannenbHbie
AJITOPUTMBI.

7. Buzyanuzanuusi CETOYHBIX JaHHBIX.



Knuent-cepBepnas texnonorusi. Online unu Offline Bu3yanmzanus: IUIIOCBI M MHHYCBI. OTaribl
BU3yanu3anuy. Busyanuszanms H30MOBEpXHOCTEH. AMNMNPOKCHMALMS H30MOBEPXHOCTH. Bus
JAHHBIX, OIMCBHIBAIOUIMX TPUAHTYISUIO. MeTon penyKuuy. 3amojHSIOIUME MPOCTPAHCTBO
TpuaHrynsuuu. IlapannenbHple aarOpUTMBl HOCTPOCHHUS ANNPOKCUMHPYIOIINX TPUAHTYIISIHHA.
MHoroypoBHeBoe orpyoneHue Oonbmnx ceTtok. [Ipumeps! Busyanmuzanuu. BBoA-BBIBOA CETOYHBIX
naHHbIX. COOTHOLICHHWE BPEMEHM YTEHHMs JaHHBIX M BpeMeHH HX o0paborku PacrpeneneHHbIN
BBOZI-BBIBOZL. OrpyOneHue u cxaThue CKaJsIPHBIX CETOYHBIX (DyHKIIMMA.

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
3. UncneHnHble METO/IBI, AITOPUTMBI M IIpOrpaMMbl. BBenenue B pacnapamienuBanue [Tekct] : yueob.
nocobue s By30oB / B. E. Kapnos, A. U. Jlo6anoB .— M. : ®usmarkuura, 2014 .— 192 c.

®Donp nuTeparypsl Kadeapsl.

OddexTuBHOE pacnapaienuBanue UKIoB [Texct]. : met.nocooue/P.JI. [lanesn, I.A. ['aBpunos, A.B.
Jleyc, A.B. ®unumonos. -M.M®TU, 2023.- 32 c.

JomnonHurensHas aureparypa

1. S3b1k iporpammupoBanust C [Teker] / b. Kepuuran, /. Putun ; 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 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALIHIO
npe3eHTanuii. Mcnonb3yrores anekTpoHHble yueOHuku. Ceprep naboparopun «llapannenbHbix
nH(opmannoHHBIX TexHonoruit HUBI[ MI'Y. DnexkTpoHHbIE BepCHU KYPHAIOB
(«CynepkommbroTeps», «MaremMaTHuecKkoe MOAETUPOBAHHEY,

Ha naGoparopubix 3aHsTusx ucnonb3yrorcs [1K unu HoyTOyK, ceTeBoi 10CTyn K
MHoromponeccopaomy cepsepy ¢ OC Linux, nepcoHaabHBIMU aKKayHTaMH CTYACHTOB U
ycranoBieHHBIM [10 (cBOOOTHO pacmpocTpaHsseMoro) JUTsl BEITIOIHEHUS paboT 1Mo Kypey (gec, Jiodast
u3 peanuzanuiit MPI, neoOxonumeie 6ubnnorekn). Taxxke TpeOyeTcs OTACTbHBIN cepBep s
MPOBEICHUS TECTOB B aBTOMAaTHYECKOM pexXHUMe yepe3 web-unrepdeiic.

ObecrieueHue caMOCTOSTENLHON paOboThl — 0a3bl JaHHBIX 110 XXypHaiaM Web of Science.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CTyneHT, M3y4aouuii IUCHUIUINHY, AOJDKEH C OIHOH CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHusi QUCUUIUIMHBI CTYACHT JOJDKEH 3HAThb OCHOBHBIE OIPENENICHUS, MOHSTHSA,
aKCHOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAaHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— TpopaboTKy ydeOHOro Mmarepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOINPOCHL, MPEIHA3HAYEHHBIX JJIS  CaMOCTOSTEIBHOTO  H3y4YeHHs,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— BBITNOJIHEHNE J1TA0OpaTOpPHBIX paboT, AN OCO3HAHMS CBS3€H MEXIy Teopued M NpakTHYeCKUMHU
HaBBIKAMU;

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocyuecTBisercs B Qopme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucuuiuinebl «IlapaniensHoe mporpaMMupoBaHe» 00yJaroIMNACs JOIKEH:

3HATb:

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

- 3aKOHbI COXpaHCHMU;
- HOBeHIIIHMe OTKPBLITHSA €CTCCTBO3HAHUA,

- IOCTAaHOBKY npo6neM (1)I/IBI/IKO—M3.T6M3,TI/I"IGCKOFO MOACIIUPOBAHUA,
- 0 B3aUMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeThb:

- 3(1)(1)6KTI/IBHO HCMOJIb30BATh HA MPAKTUKEC TCOPCTUUCCKUC KOMIIOHCHTBI HAYKHU IMOHATHA, CYKIACHUS,

YMO3aKITFOUCHUS, 3aKOHBI;

- IPpCACTABUTH MaHOpAMy YHUBCPCAJIBbHBIX MECTOAOB U 3dKOHOB COBPEMCHHOI'0 CCTCCTBO3HAHMUA,
- pa6OTaTB Ha COBPEMEHHBIX BbIYHUCIIUTCIBHBIX KOMINICKCAX;
- a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHBLIX BIIMSTHUH npu MOACIUPOBAHHUU PCAJBHBIX (1)I/I3I/I‘I€CKI/IX

CUTYaLUiI;

- IJIaHUPOBATH OINITUMAJIbBHOC IIPOBCACHUC pacqéTa.

BJIaJd€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 MaTepuala CTyIEHTaMH KOHTPOJIIUPYETCS C IOMOIIBIO MEPHOANIECKUX OMPOCOB U PEILCHHUS
MPaKTHYECKHUX 3a/1a4 Ha JJAOOpaTOPHbIX 3aHATUAX. [IpruMepsl:

- chopmynmpoBaTh 1 0OBSICHUTH HAa IPUMEPAxX 3aKOH AM/iana

- peann3oBaTh MapauIeIbHOE MEPEMHOKEHHE MaTpHIl, U3MEPUTHh MPONU3BOJUTEIBHOCTh U OOBSICHUTH
MTOJTyYE€HHBIE PE3yJabTaThl

- U3MEpUTb BpEMs IEPEChUIKM [JaHHBIX MEXIy HCIOJHUTEIIMU B CHCTEME C pacIpenenEéHHON
NaMAThIO U OOBSICHUTH BIUSHHE JaHHOW BENUYMHBI HAa 3(PEKTHBHOCTh MapajlieIbHOTO YMCIEHHOTO
pelleHus ypaBHEHUs IepeHoca

- OOBACHUTH paA3HUIy MEXIY OJOKHUPYIOUIMMU M HEOJIOKHPYIOIIMMH MEPeChUIKAMH B MOIEIH
BBITIOJIHEHUS MTapaJlIeIbHON IPOrpaMMbl Ha pacpeaeaEHHON MaMsTH.

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

OO6nacTy NPUMEHEHHST MHOTOITPOIIECCOPHBIX CHCTEM.

[TapasienbHble apXUTEKTYPBHI.

[TocnenoBarenbHbIl pEKypPCUBHBIN anroputm. [lapaienbHplil peKypCUBHBIA alITOPUTM.
[TocnenoBarenbHbI MaTPUYHBIA arOpUTM. I1apaienbHbIi MAaTPUUHBIA aJITOPUTM.
CrnoxeHue MHOTopa3psiIHbIX aJITOPUTMOB.

Yckopenue v 3PPEKTHBHOCTh MapaIIeIbHBIX alTOPUTMOB.

CepxJIMHEHHOE YCKOpEHHE.

e AN N M

BrluncauTenpHbIE CUCTEMBI C pacpeaeEHHON NaMsAThIO.

©

BrrunciuTenbHble CUCTEMBI ¢ OOIIEH MaMSITHIO.
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. 'uGpuaHbIe apXUTEKTYPHI.

—_
—

. Mopnesnp BBINONHEHUS NTapaJUIEIbHON ITPOrpaMMBl Ha PACIIPEAEIEHHON NaMATH.
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. Moznienb BBITIONTHEHUS MMapaJljIeIbHOW POTpaMMBbl Ha O0IIIeH MaMsTH.

—_
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. CpezncTBa B3auMOJICHCTBUS TIOCIIEAOBATENbHBIX MPOIIECCOB.

._.
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. MeTonpl epeayu NaHHBIX.

—_
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. Meton ciBanBanus.

—_
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. BBICTpBII anropuT™ BEIOOpa YACTUYHBIX CYMM.

—
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. bapbepHast cCHHXpOHM3aIMsI HA OCHOBE CHHXPOHHBIX OOMEHOB.

—_
o]

. MeTox reoMeTprUYEeCcKOro napauienusma.

—_
Nel

. Meron KOHBEHEPHOTO NapajuIeIu3Ma.

20. MeTon KOJUIEKTUBHOTO PEIIECHUSI.

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

23. M-nocnenoBaresIbHOCTH.

24. Kpurepuu JIeKOMITO3UIHH TpagoB.

25. JlekoMTo3UIIHS PETYISAPHBIX TpaoB.

26. Uepapxuueckasi 1€KOMITO3UIINS.

277. ATropuT™M MHKPEMEHTHOTO pOCTa

28. JIByxypoBHEBast cTparerus 00pabOTKU M XpaHEHHSI CETOK.

29. Metox nudQy3Hoii OalaHCHPOBKH.

30. AIropuTM cepBEpHOTO Mapajien3Ma.

31. IlocnenoBarenbHbBIE AITOPUTMBI.

32. IlapannenbHble alTOPUTMEI.

33. KnuneHnTt-cepBepHast TEXHOIOTHSL.

34. IapannenbHble AITOPUTMBI HOCTPOCHHUS allPOKCUMHUPYIOLIUX TPHATYIISINN.



Kpurepun onennBanus
Onenka "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "om4HO (9)" BBICTAaBISETCS CTYACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO MPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCS.  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka "xopoiio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBneTBOpHUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OoJsbLIed YacTu
OCHOBHOTO COACp)KaHUs y4eOHOW IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeymominerBoputenabHO (1)" BbICTaBIA€TCS CTYHOCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

ITpu nposenennn nuddepenHpoBaHHOro 3auera olydaromiemycs npenocrasisercss 20 MHUHYT Ha
noarorosky. Onpoc oOydaromerocs: npoBoauTcs B TeueHue 30 MUHYT.



