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Mporpamma avcumnnvHbl "Teopus 1 NpakTrka napannenbHbix BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (poueHT) Kapumos B.C.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma avcumnnvHbl "Teopus 1 NpakTrka napannenbHbix BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (poueHT) Kapumos B.C.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. (aoueHT) Kapumos B.C. (Kadbeapa cnucteMHoro aHanvaa u
nHpopmaTtrkn, OToeneHne NHOOPMALMOHHBIX TEXHONIOTMIA U 3HepreTmdecknx cuctem), VSKarimov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
MnK-4 CnocobeH k paspaboTtke TpeboBaHUiA U MPOEKTMPOBAHMIO NPOrPaMMHOMO
obecneyeHns
MK-8 CnocobeH K paspaboTke cTpaTermm TeCTUpPOBaHWS 1 yNpaBneHnto NPoLeccom
TeCcTUpoBaHUS

BbINyCKHWK, OCBOMBLUWIA AUCUMMANHY:
JlonxeH 3HaThb:

- 06BbeKT Kypca (napannenbHble BbICOKOMNPOU3BOANTESNbHbIE BLIMUCIUTENbHEIE CUCTEMBI), MPeaMeT Kypca
(NnapannenbHble anropuTMbl), 3a4aqum Kypca (MeTonbl pacrnapannenveaHns 1 CpeacTsa opraHM3aunm BoinoiHeHns!
napannenbHbIX NPOrpamm), MeCTo TeopUn NapannenbHbIX BbIYNCIEHW B 06LWeR COBOKYMHOCTM N3yYaeMbiX
ONCLNNINH;

- APXUTEKTYPY BbICOKOMPON3BOANTENbHBIX BBIMUCTUTENBHBIX CUCTEM, TUMOBBLIE TOMOMOTMIN CXEM KOMMYTaLIMN,
KnaccmgorKaLuo MHOFOMPOLIECCOPHBIX BBIYUCTIUTENbHBIX CUCTEM;

- MOZenu napannenbHbIX BbIYUCIUTENbHBIX MPOLECCOB, KOHLEMNUMIO HEeOrpaHNYeHHOro napannenama, Moaenm
MHOrOMPOLIECCOPHBIX CUCTEM C 0BLUeit U pacnpeaeneHHon NamMaTbio, Moenb KOHBEEPHOR CUCTEMBI;

- MOZenb anropuTMa B BUAe rpada 'onepaHg - onepauuu’, npecTaBneHue anroputMa B Buae rpada notoka AaHHbix,
pacnucaHue napannenbHbIX BbIYUCTEHWIA;

- MoZefb napannenbHbIX BblMUCNEHWIA B BUae cetu MeTpu, ocHoBHbIe Npobnembl napannenbHbiX BbIYUCIEHWIA:
CMHXPOHM3aLUs, B3aUMOUCKITIoYeHMe, BTIOKMPOBKa (TYMNWKN);

- MOTOKOBYIO MOLENb NapanienbHbIX BbIMUCTEHNI B BULE rpadoa 'mpoLecc-pecypc’, NoHATUE npouecca, Npobnemsl
B3aMMOLENCTBIS NMPOLIECCOB, CUHXPOHU3aUMS NapannenbHbiX NPOLEeCcCcoB, annapar cobbIiTuii;

- napannennsM AaHHbIX 1 napannenvam 3agad, nokasarenb agdeKkTMBHOCTN pacnapannennsaHns (yCckopeHue),
9P PEKTUBHOCTb UCMONb30BAHUS BBIYUCINTENBHON CUCTEMBI, CNOCODLI OLIEHKM NokasaTenel agpeKTUBHOCTY;

- YPOBHW pacnapannenmsaHus BblYUCNIEHWNIA, pacnapannenmsaHune BblYUCNEHUI HA ypoBHE KOMaH, Bblpa)KeHI/IVI,
NnporpamMMHbIX Mo,u,yne|7|, OTOENIbHO BbIMONMHAEMbIX 3a0aHWi;

- napannenbHble A3bIK1 NPOrPaMMNPOBAHUS U PACWINPEHUS CTAHAAPTHBIX S3bIKOB, CPEeACTBA aBTOMATUYECKOrO
pacnapannenusaHus, napannenbHble KOMAUNSTOPbI, NapannenbHble NPeaMeTHble BUBANOTEKN, UHCTPYMEHTANbHbIE
CUCTEMbI LIS NPOEKTMPOBAaHNS NapanienbHbIX NPOrpamMm;

- 0bwme nprHUMNbl NOCTPoeHNs 1 peanusauun MPI, obwme doyHkumin MPI, koMMyHUKATOPbI, OYHKLIMKU 0BMeHa
CO06LWEeHNAMM TMMNA 'ToYKa-TOYKA': BNnokMpyowmnii 1 HebNoKNpyLWKiA 0BMEH, CUHXPOHHbBIE U CTAHAAPTHbLIE NOCHINKY
coobLeHwiA;

- TexHonoruo nporpammmposaHms OpenMP, nocnepoBartenbHble U NapanienbHble HATU NPOrpamMMbl, OpPraHM3aLmio
napannenbHbIX CEKUWIA, napannenbHble LAKNbl, UPEKTUBbI CUHXPOHM3aumK, cneundukaumm OpenMP ons a3bikos C
n C++;

- NepCneKTnBbl Pa3BNUTNA MHOIonpoLUeCcCOpPHbIX BCwn napannenbHoro nporpaMmMmnpoBaHnA;

JonxeH ymeTb:

- pa3pa6aTb|BaTb, OoTNnaXmeaTtb 1 3anyckaTb Ha UCMONHEHWE napanneiibHble NporpamMmbl C NCMNONMb30BaAHNEM qDyHKLI,I/II7|
MPI;

- paspabaTtbiBaTb, OTNAXMBATbL U 3aMyckaTb HA UCMONHEHWE NapasnesNibHble NMPOorpamMMbl C MCMOJb30BaHEM (OYHKLWIA
OpenMP;

- BbINOMHATb aHaNn3 adoPEeKTUBHOCTY pacnapanienmeaHis anroputMoB C UCMONb30BAHNEM Pa3/INYHbIX CUCTEM
opraHusauuu B3aMMoOenCcTBNS BETBEN;

JlonxeH Bnanetb:

- HaBblkaMW PELIEHNS Pa3NINYHbIX CNOXHbIX BbIYUCIMTENbHBIX 3a4ad, Tpebyowmux paspaboTku COOTBETCTBYHOLLMX
napannenbHbIX anropyuTMOB 1 UX MPOrPaMMHON peannaaunmn, MCnonbays nporpamMmHelie nnatdgopmbl MPI, OpenMP.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb U FOTOBHOCTb:
NPUMEHATb pe3dynbTaTbl 0OCBOEHUA ONCLUNNNHDbI B I'IpOCpeCCI/IOHa)'IbHOVI nesaTefibHOCTN.
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Mporpamma avcumnnvHbl "Teopus 1 NpakTrka napannenbHbix BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (poueHT) Kapumos B.C.

2. MecTo AMCLUNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas ogucumnivHa BkitoYeHa B pasnen "b1.B.06 OucuunnuHel (Mogynu)" OCHOBHOM NpodpeccnoHanbHoii
obpazosatenbHol nporpammbl 01.03.02 "MpuknagHas mateMaTtvika u nHgopMatuka ()" 1 0THOCUTCS K BapuaTUBHOM
yacTu.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6bem gucuuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 54 yaca(oB), B TOM yncne nekuuu - 18 yaca(oB), npakTuyeckune 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 90 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 7 CEMECTpE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmnx yacos v BuagoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHDI / MX TPy A0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnuyeckunelabopaTopHbie)
Jlekumn 3aHATUA pab6ortbl

Tema 1. BeeneHue. Lenu, 3agayn n

1. [npobnembl NnapannenbHbIX 7 1 0 0 5
BbI4MCIEHNIA
Tema 2. MogenvpoBaHue 1 aHanua

2. napannenbHbIX anropuTMOB 7 1 0 2 °
Tema 3. OueHka KOMMYyHUKALVOHHOM

3. |CNoXHOCTW napannenbHbIX 7 1 0 4 7
anroputmMoB
Tema 4. MpuHUMNbI pa3paboTku

4. napannenbHbiX METOL0B 7 1 0 0 3
Tema 5. IHTepdoeiic nepenayu

5. coobuweHuii MPI 7 1 0 0 4
Tema 6. Onepauun nepegayu

6. [DaHHbIX Mexay AByMs npoLeccamu B 7 1 0 2 11
MPI

v Tema 7. NpounaBoaHble TWMbI AHHBIX 7 1 0 5 5
B MPI
Tema 8. Ynpasnexuve rpynnamu

8. [npoueccos 1 KOMMyHVKaTopamu. 7 2 0 4 10
BupTyanbHble Tononorum
Tema 9. MapannensHble MeTOabI
YMHOXEHUS MaTpuLbl HA BEKTOP.

9. MapannenbHble METOAbI MATPUYHOMO / 4 0 12 14
YMHOXEHUS.
Tewma 10. TexHonorus

10. nporpammmposaHus OpenMP 7 2 0 6 8
Tema 11. PelweHne cuctem nuHemnHbIx

11'ypaBHeHvu7| 7 1 0 0 8
Tema 12. MapannenbHble METOAbI

12.|pewenHns onddepeHumnanbHbIxX 7 1 0 4 3
YPaBHEHWIA B YACTHbIX NPOM3BOAHbBIX

13.[Tema 13. MHoronotoyHocTb B Qt 7 1 0 0 3
Utoro 18 0 36 90
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Mporpamma avcumnnvHbl "Teopus 1 NpakTrka napannenbHbix BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (poueHT) Kapumos B.C.

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeepeHue. Lienu, 3apaum n npobnembl napannenbHbIX BbIYMCNIEHUI
MoHAaTMe napannenbHbIX BblYUCTEHNIA. YCNOBMS OOCTMXEHUS Nnapannenmama.

MpumMepbl napannenbHbIX BbIMUCAUTENbHBIX cucTeM. CynepkomnbioTepbl. PenTuHr cynepkomnbiotepos. Tect LINPACK
NS OLLEHKMN NPON3BOANTENBHOCTMU.

Knaccudomkaums BbIYMCANTENBHBIX CUCTEM.
TunoBble CXeMbl KOMMyHVMKALUKN B MHOronpoueccopHbix BC.
CucTteMHble NNaTtgopMbl AN NOCTPOEHNS KNacTepoB.

Tema 2. MooenupoBaHue U aHanU3 napasnnenbHbIX anropuTMOB
Mogenb Bbl4MCNEHUIA B BUAE rpada "onepauun - onepaHabl”.
OnucaHne cxeMbl BbINONHEHWS NapannenbHOro anropmMTMa.
OnpepeneHne BpeMeHN BbINOMHEHNS NapanfienbHoro anroputma.
Mokasatenu agpPekTMBHOCTN NapaninenbHoro anropuTMma.
Mpumep. BblumcneHne 4acTHbIX CyMM MOCNEeA0BaTENbHOCTM Yucen.
OueHka MakcmmanbHO AOCTMXUMOro napannenvsma.

AHanma mMacwtabupyeMocTu napannenbHbIX BbIYUCIEHWIA.

Tema 3. OueHKka KOMMYHUKALMOHHOW C/IOXHOCTU NapanieibHbIX anroputMoB
Obwas xapakTepucTuka MexaHM3MOB Nepeaayn faHHbIX. ANropuTMbl Maplpytusaumu. MeTonbl nepenayn fJaHHbIX.

AHanus TPYOOEMKOCTM OCHOBHbIX Orepauunii nepenadn aHHbIX: MeXAy OBYMS rnpoueccopamu ceTun, OT O4HOro
npoueccopa BceM oCTallbHbIM, OT BCEX MpOoLIeCcCOopOB BCEM MNpoLeccopam, 0606wWweHHas nepepnavya naHHbIX.

INorunyeckoe npencraeneHmne Tononornn KOMMyHI/IKaLI,VIOHHOI7I cpenbl.
OueHka TPy4OEMKOCTH onepau,mﬂ nepenavn gaHHbIX Onsa KnactepHbIX CUCTEM.

Tema 4. MpuHuUnbl pa3paboTky napannenbHbIX METOL0B
MogenuposaHune napannenbHbIX NPorpamM.

Atanbl pa3paboTku napannenbHbIX anropUTMOB: PasaeneHne BblYMCNeHN Ha He3aBUCKMbIE YACTU; BblaeNneHue
MHIPOPMALIMOHHbIX 3aBUCMMOCTEN; MaclwTabupoBaHue Habopa noasanay; pacnpeaeneHvie noasanay Mexay
npoueccopamu.

MapannenbHoe pellieHne rpasuTaumoHHol 3agaqn N Ten: pasbop Bcex atanos pa3paboTku NapannensHOro anropuTMa.

Tema 5. UHTepcpeiic nepenaum coobueHunin MPI
OCHOBHbIE MOHATUS U onpeneneHns.

BeeneHve B pa3paboTky napannenbHblX NPporpamm ¢ ucrnonb3osanmem MPI: nHnumanusaums n 3aBeplieHve
MPI-nporpamm; onpeneneHre KONMYecTsa 1 paHra NpoLeccoB; nepenaya CoobleHnin; npuem cooblieHuii; nepaas
napannenbHas nporpamma ¢ ucrnonb3osaHnem MPI.

Onpep,eneHme BpeMeHU BbINONMHEHNSA MP|-I'IpOFpaMMbI. O630p KONNEeKTUBHbIX onepauvl|7| nepepnavyn naHHbIX.

Tema 6. Onepauumn nepepaum gaHHbIX MeXay oByms npoueccamu B MPI
Pexwumbl nepenayn gaHHbIX.

OpraHuzauusi Hebnokupyowmx 06MeHOB AaHHLIMM MEXAY NpoLeccamu.
OnHoBpeEMEHHOE BbINOMHEHVE Nepenayn u npmema.

Ob60bLeHHas nepegaya faHHbIX 0T OLHOro npoLecca BCEM npoLeccam.
Ob606LeHHas nepeaaya AaHHbIX OT BCEX MPOLECCOB OAHOMY MPOLIECCY.
Obwas nepenada gaHHbIX OT BCEX NPOLECCOB BCEM NPOLIECCaM.
JononHuTtenbHble onepaunn peaykuny JaHHbIX.

Tema 7. NMpoussoaHble TUMNbI AaHHbIX B MPI
[MoHATME MPOM3BOAHOIO TMA AAHHbIX.

Cnocobbl KOHCTPYNpPOBaHUA NPON3BOLOHBIX TUMOB OAHHbIX: HeﬂpepblBHbIVI cnocob KOHCTPYMNPOBAHUA; BeKToprII7I crnocob
KOHCTPYNpPOBaHUA; WHOEKCHbI cnocob KOHCTPYMNPOBAHUA; CTDYKTyprIIZ cnocob KOHCTPYMPOBaHUA.

O6bsaBneHne NPON3BOOHbLIX TUMOB N UX yoaneHune.
cDOpMI/IpOBaHVIe coobLeHui npwn NOMOLLKM YNaKOBKN N pacnakoBkKM OaHHbIX.
Tewma 8. anaBneHue rpynnamuv npoueccos U KOMMyHUKaTopamMu. BVIpTyaﬂbele Tononoruum

pynnbl, ynpaeneHue rpynnamu. CosnaHne HOBbIX Fpynn Ha OCHOBE CYLIECTBYOWMX C UCMONb30BaHNEM onepaumii
06beanHeHNs, Nepece4eHuns 1 PpasHoCTu.

KomMmyHrkaTopbl, co3naHue v ynpasneHne KoMMyHukatopamm. KoMMyHMKaTopbl no ymondanuio. Crnocobbl co3naHms
HOBbIX KOMMYHMKaTOPOB: LybnmpoBaHne, NoAMHOXECTBO NMPOLECCOB.

JekapToBbl TONONOrMK (PeLeTKn).
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Tononoruu rpada.

Tema 9. NMapannenbHble MeTO4bl YMHOXEHUSA MaTpuLbl Ha BeKTop. MapannenbHble MeTo0bl MaTPU4YHOrO
YMHOXEHMUS.

MpuHUKMNbl pacnapannennBaHus.

lMocTaHoBKa 3a8a4u.

MNMocnepnoBatenbHbI anropuTM.

PasgeneHve naHHbIX.

YMHOXeHWe MaTpuLbl Ha BEKTOP NPW pasfaeneHnn aHHbIX Mo CTPoKaM.

YMHOX€eHMEe MaTpuLbl HA BEKTOP NpY pasfeneHun fJaHHbIX No ctonbuam.

YMHOXeHVe MaTpuLpbl HAa BEKTOP Npwv 6NI04HOM pasfeneHmn JaHHbIX.

Pa36op N aHann3 BCex 31anoB NMPOEKTUPOBAHNA NapasinenbHOro anropnTtMa aonsa Bcex BapmnaHToB YMHOXEHUSA MaTpuLbl
Ha BEKTOp.

MocTaHoBKa 3a4a4v YMHOXEHWSI MaTpULbl Ha MaTpuLy.
MocnepnoBatenbHbIf anropuTM.

YMHOXeHVEe MaTpuL, Npy NEHTOYHON CXEMe Pa3feneHust AaHHbIX.
Anroputm dokca yMHOXeHWsl Matpuu, npy 6104HOM pasaeneHnn aHHbIX.

Tema 10. TexHonorus nporpammmuposaHus OpenMP

BeeneHve. Monenb napannenbHoi nporpaMmbl. JMpekTuBbl U coyHKUMK. MapannenbHble 1 nocnenoBate/bHble obnacTu.
Mognenb faHHbIx. PacnpeneneHue BolMUCIMTENBHBIX 3a8ad. CMHXPOHM3auus: 6apbepbl, 3aMKU1, KPUTUYECKME CEKLIUN.

OcHosHble anpekTmsbl OpenMP.
Bubnunoteka cpyHkumii OpenMP.
Peanusaummn OpenMP. NHdopmaLmnoHHble pecypchbl.

Tema 11. PelueHne cucteM NMMHENHbIX YpaBHEHUN

lMocTaHoBKa 3a8a4u.

AnropuTm Maycca.

MocnenoBatenbHbIA anropuT™: NPSIMOIA xon anropuTma Maycca; obpatHblii X0 anroputMa.

MapannenbHas peanuaaumns: onpeneneHve noasanady; BblaeneHne NHPOPMaLUMOHHbIX 3aBUCUMOCTENR;
macwtabvpoBaHue 1 pacnpeneneHre nogsanay no npoLeccopam; aHanus agPeKTMBHOCTA; MPOorpamMmHas
peanusauns; pesynbTaTbl BbIHUCAUTENbHbIX 3KCMEPVMEHTOB.

Tema 12. MapannenbHble MeToabl pewieHUs audhepeHUanbHbIX YypaBHEHU B YaCTHbIX NPOU3BOOHBbIX
MocnepoBatenbHble METOAbI peleHus 3agayn dupvxne.

MeTtog Naycca-3erigens.

OpFaHI/ISaLI,I/IFI napannenbHbIX BbIYUCNIEHWUI ANs CUCTeM ¢ obLIeli NaMATbio Ha OCHOBE OpenMP Ha npuMepe Metona
Faycca - Slkobu: peweHne np06neM CUHXPOHMN3aunn BblYNCNEHWIA; BSaI/IMO6ﬂOKI/IpOBKI/I; ncknrvyeHne HeogHO3HA4YHOCTU
BblYMUCNEHWI; 6aﬂaHCI/IpOBKa BblYUCNTENBHOW Harpy3ku npoueccopos. BonHoBble cxeMbl napannenbHbIX BblYNCIEHWNIA.

Tema 13. MHoronoto4HocTb B Qt

Mogenb NoTokoB rpagon4eckoro NpunoXeHns Qt. OcHoBHas HanpaBneHHOCTb MEXaHM3MOB MHOIONOTO4YHOCTN B Qt.
anaBneHme NOTOKaMM HA HU3KOM 1 BbICOKOM YPOBHAX.

Basosas MHOronoto4HOCTb B Qt (HU3KUIA YPOBEHD).
MoTokm 6e3 umkna 06paboTku cobbITUIA.
NokanbHas namsTb NOTOKOB.

I'Iepe,uaqa OaHHbIX MeX a4y noToKkamu.

MbioTekcbl 1 cemadoopbl.

BbicokoypOBHEBbBI MHTEPMENC MOTOKOB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyarowmxcs BoINOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAMTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HaNpPaBneHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMUMNUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICLIMX Y4eOHbIX 3aBeaeHUIA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPO/S YyCNeBaeMocTu 1
MPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs dpefepanbHoro rocy1japcTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBEpCUTET".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnM poHAa OLEHOYHbIX CPEACTB ANs
NpoBeeHNS Tekyllell, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30oBaTeNbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) doenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOIO y4YpPEXAEHNS BbICWEro NPOdECCUOHaNbHOro obpasoBaHns

"KasaHckuin (MprBonxckuin) doegepanbHbin yHusepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTku, permctpauum, noaroToBKM K UCNoNb30BaHMIO B
y4yebHOM npouecce U yaaneHns anekTpoHHbIX 06pa3oBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4YeHNs
oelilepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yypexaeHns Boiciuero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 0ByYatoWwmxcs
B (oeiepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBOMXCKMA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mnioHst 2013 r. "O nopsiake pa3paboTku 1 Bbinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpeXAeHN BbiCWEro NpodeccnoHansHoro
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble

dran KoMneTeHUUN

TeMbl (pa3pernbl) AUCLUNNUHDBI

CemecTtp 7
TeKyLLNI KOHTPO/Tb

6. Onepauunun nepenayv gaHHbIX Mexay AByms npoueccamu B MPI
7. MNpownssogHble TMMbl faHHbIX B MPI

8. YnpasneHwue rpynnamu npoLeccoB 1 KOMMYHUKaTopamm.
BupTyanbHbie Tononoruu

9. NapannenbHble METOAbI YMHOXEHMS MATPULIbl HA BEKTOP.
MapannenbHble METOAbl MATPUYHOIO YMHOXEHWS.

10. TexHonorusa nporpammuposaHns OpenMP

11. PeweHne cncTem NMHERHbIX ypaBHEHWIA

12. MNapannenbHble METOAbI PeleHns auddepeHLmanbHbIX
YypaBHEHWI B YACTHbIX MPON3BOAHbIX

13. MHoronoTo4HocTb B Qit

1. BeeneHue. Lienn, 3anauun 1 npobnemsl napannenbHblx
Bbl4UCNEHNIA
2. MogenupoBsaHue 1 aHanua napanfienbHblX anropnuTMOB
3. OueHka KOMMYHUKALIMOHHOW CNOXHOCTW NapannenbHbiX
anropvTtMoB
4. MpurHumnbl pa3paboTky napannenbHbIX METOA0B
5. NHTepdpeiic nepenayn coobeHunin MPI
6. Onepaumun nepenaym gaHHbIX Mexay AByMs npoueccamu B MPI
MK-4  MK-8 7. NponssoaHble TUnbl AaHHbIX B MPI

’ 8. YnpasneHue rpyrnnamMm npoLeccoB U KOMMyHMKaTOPaMU.
BuptyanbHble Tononorum
9. MapannenbHble METOObl YMHOXEHWUS MaTpULbl HA BEKTOP.
MapannenbHble METOLbI MATPUYHOIO YMHOXEHMUSI.
10. TexHonoruga nporpammuposaHus OpenMP
11. PelweHne cmcteM NMHENHbIX YpaBHEHWUIA
12. MapannenbHble MeTOObI peleHnsa gudpdpepeHumnanbHbIX
YpaBHEHW B YACTHbIX MPON3BOLHbIX
13. MHoronoTo4HocTb B Qt

NabopatopHble
1 paBoTb MnK-8 , NK-4

2 |YcTHbIV onpoc
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
5. NHTepdpeiic nepenayn coobweHnii MPI
3 Kgg;g)gnb%ﬂ MNnK-4, rK-8 7. MNpownssogHble TMMbl JaHHbIX B MPI
P 10. TexHonorus nporpammuposaHus OpenMP
Ok3ameH MnK-4, rK-8

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nunyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

lMpooemoHcTpupoBaH
BbICOKWIA YPOBEHb
BNafeHns MaTepunarsnom.
MposiBneHbl
NpPeBOCXOAHble
crnocobHocTn
NPUMEHSTb 3HAHUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a8aHuiA.

3a0aHun.
MpucyTcTteyoT
He3Ha4YnTenbHbIe
owmnobkn.
[MponoemMoHcTpMpoBaH
XOPOLWMNIA YPOBEHb
BNafeHNs MaTepunasnom.
MposiBneHbl cpenHne
CNocobHOCTU
NPUMEHSTH 3HAHNS 1
YMEHWNS K BbIMOTHEHNIO

KOHKPETHbIX 3aaHun.

MpucyTcTtBytOT
cepbéaHble oWwnbkm.
MponemoHcTpupoBaH
yOBIETBOPUTENbHbIN
YpOBEHb BNaneHus
mMaTepuanom.
MposiBNeHbl HU3KKE
crnocobHocTn
NPUMEHSITb 3HAHUSI 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a4aHUIA.

MpoaemoHcTpupoBaH
HeyLoO0BNETBOPUTENbHBI
YPOBEHb BnageHns
mMaTepuanom.
[MposBneHsbl
HeLOoCTaToYHbIE
CrnocobHOCTM
NMPVUMEHSTb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 334aHNNA.

Kputepum
®opma OLLeHMBaHUs 37an
KOHTpoOns

OTnnyHO XopoLuo Y nosn. Heyan.

Cemectp 7

TeKyL i KOHTPONb

Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opynosaHue n

paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl UCMONb30BaHbl (METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |8 OCHOBHOM MpPaBuMIbHO. [MCNONb30BaHbI HenpaBuWbHO.
npesocxogHas MposiBneHa xopowas  |npaswnbHo. MposiBneHa |lposiBneHa
TeopeTuyeckas TeopeTmyeckas yoOBNEeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NoAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0oUMble HaBbIKU  |NOArOTOBKA. NOAroTOBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMble HaBbIKY
0oCcBOeHbl. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [0cBOEHLI. PesynbTart Peaynbtart
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €& COOTBETCTBYET €€ 4acTUYHO He CcooTBETCTBYET €€
uensm. uensm. COOTBETCTBYET €€ Lensm.

uensm.

YcTHbIN onpoc |B oTBeTe KavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsATHiAHbIR annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaT. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |[parMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA N3 oTcyTcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLWMA YypOBEHb maTepuana no Teme. hopMynmpoBaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y noBnetBoputenbHoe  [Mbicnu, obcyxaathb
MNpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
goopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOM  [MOMOXEHUS.
Mbicnn, obcyxaatb Mbicnn, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE LNCKYCCUOHHbIE
NONOXeHWs. MONOXEHUSI. NONoXeHns.

KoHtponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINONHEHA (3a8aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. |[MEHEE YEM HAMONOBUHY.| 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl

cucTemaTmyeckoe u y4eBHO-MporpaMMHOro  |y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4ebHO-MPOrpaMMHOro  |BbIMONHWNA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npenycMOTpPeHHble HanbHeiwen y4ebbl U [MpUHUMNNANBHbIE
cB0OOOHO BLIMONHATL  |MporpaMMoli 3aaaHns, |npencrosuei paboTbl  [OWMOKM B BbIMONHEHWN

3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH

OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue

3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3

ancunnnunHel, yceoun CaMOCTOATE/IbHOMY NOrpewHoCT B oTBETE |(OOMONMHUTENbHbIX

B3aMMOCBS3b OCHOBHbIX [MOMNOMIHEHWNIO U Ha 9K3aMeHe 1 npu 3aHATUA NO
MOHSATUIA OMCUMNNAMHBI B |0BHOBNEHUIO B X04€e BbINOSIHEHUN COOTBETCTBYOLWEN
WX 3Ha4YeHun gns DanbHeiwen y4ebHol  [aK3aMeHaLNOHHbIX aucumnnnuHe.
npuobpeTtaemoit paboTbl 1 3a4aHuii, Ho obnanaert

npodbeccuu, nposisun  |NPogoeccnoHanbHom Heob6x0aUMbIMM

TBOpYECKMe 0eaTenbHOCTU. 3HaAHUAMN ONsa X

cnocobHocTu B
NOHUMAaHWKN, U3NOXEHUN
1 UCMONb30BaHUN
y4yebHO-NPOorpaMmMHoro
maTtepvana.

yCTpaHeHus nog
PYKOBOICTBOM
npenogaeaTensi.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 7

TekyLwWUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 6,7,8,9,10,11,12,13

CM. NpUNoXeHHbIn chain.

https://shelly.kpfu.ru/pls/student/docs/F_2020493135/TPPV_LR_KR.pdf

2. YCTHbIN onpoc

Tembl 1,2, 3,4,5,6,7,8,9,10, 11,12, 13

Tema 1. Beenenve. Uenwn, 3anaun n npobnemel napannenbHbIX BoIMUCTEHNIA

B ueM 3akno4aoTCsl OCHOBHbIE CMOCODObLI NOCTUXEHUS Napannenmama?

B yem MoryT coctosTb pasnnyns napannienbHbiX BbIYHUCIUTENbHBIX CUCTEM?

B yem coctouT NpuHUMN pasaeneHns MHOronpoLIeCCOPHbIX CUCTEM Ha MyNbTUNPOLLECCOPbI U MyNbTUKOMMbIOTEPbI?

B yem cocTosaT nonoxuTenbHble U OTpULATENbHbLIE CTOPOHbI KNacTePHbIX CUCTEM?

Kakune Tononoruu ceteii nepefayun naHHbIX Hanbonee WMpoKo UCMOMb3YTCS NPU MNO-CTPOEHUM MHOTOMPOLLECCOPHbIX
cuctem?

B uem cocToaT ocobeHHOCTU ceTelt nepeaayn faHHbIX Ans KnacTepos?

KakoBbl OCHOBHbIE XapakTepucTuKK ceTei nepefadn AaHHbIX?

Tema 2. MogennpoBaHve 1 aHanvMsa napannesnbHbiX anropuTMoB

Kak onpegnensetca mogens ?onepauuu ? onepaHgpl??

Kak onpegnensetca pacnucaHvne ona pacnpeneneHns BblMMCIEHNA Mexay npoueccopamm?

Kak onpenensertcsa Bpems BbINOAHEHNS NapanfiensHoro anropnutma’?

Kakoe pacnucaHuve sBnsetcs ontMmanbHbiM?

Kak onpenenvtb MMHMManbHO BO3MOXHOE BPEMS peLeHns 3a8a4m?

Kakne oueHkn cnegyeT NCMoNb30BaTb B KA4YECTBE XapakTePUCTUKN BPEMEHW NOCNeaoBaTeNlbHOro peweHns 3agaym?
Kak onpenenvts MMHMManbHO BO3MOXHOE BPEMS NapanfienbHoro peleHns 3agaym no rpa-gy ?onepadgpl ?
onepaunm??
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Kakue 3aBUCMOCTU MOTyT BbITb MONYYEHbI A5 BDEMEHW NAPANIENbHOrO PEWEHUS 3a4a4U NPV YBENNYEHUN UK
YMEHbLEHNMN YMCNa UCMONb3YEMbIX MPOLIECCOPOB?

I'Ip|/| KakoM 4ucne npoueccopos MoryTt ObITb nony4eHbl BpeMeHa BbINOJIHEHUA Napanienb-HOro aaropntMa, cornocrtasmblie
no nNopsaky ¢ oueHKkaMm MMH1MManbHO BO3MOXHOIO BpeMeH peLlleHns 3apgaun?

Kak onpenensiotcs NOHATUS YCKOPEHUS N 3hPEKTUBHOCTN?
BO3MOXHO nn ocTUXEeHWe CBEPXIMHEHOMO YCKOPEHUS?
B yem cocTonT NpoTMBOPEYMBOCTL Nokasartenen yckopeHus n agohekTMBHOCTU?

B yem 3akntovaeTcs npobnema pacnapannenneaHusl NocneaoBaTenbHOro anropuTMa CyMMMpPOBaHUS: YACNOBBIX
3HaYeHun?

Kak chopmynupyetcsa 3akoH Ampansa? Kakor acnekT napannenbHbiX BbIYUCIEHU MO3BONSET YYECTb AaHHbIA 3aKOH?
Kakue npennonoxeHus ucnonbayotcs nns o6ocHoBaHus 3akoHa 'yctascoHa ? bapcuca?

Tema 3. OueHka KOMMYHVKaLMOHHOM CNOXHOCTY NapannenbHblX anropuTMOoB

Kakue oCHOBHbIE XapakTepuCTVKIN MCMONb3YIOTCSA AN OLEHKU TOMONOrMm ceT! nepenayn naHHbix? MpuseanTe 3HaYeHUS
XapakTepucTrK Ans KOHKPETHbBIX TUMOB KOMMYHUKALMOHHBIX CTPYKTYP (MOMHbIA rpadp, NnHeika, peweTtka u op.).

Kakue oCHOBHbIe METObI MPUMEHSIIOTCS MPU MapLIPYTU3aLMN NepesaBaeMblX JaHHbIX MO CeTU?

B 4yeM cocToAT OCHOBHLIE METOADI nepenadn OaHHbIX? rlpVIBeJJ,I/ITe Oonda 3Tnx MetTonoB aHannmTn4eckme oueHK BpeMeHn
BbINOTHEHUA.

Kakue onepauumn nepenayv AaHHbIX MOrYT ObITh BblOeNeHbl B KA4eCTBE OCHOBHbIX?

B 4em cocToAT anropuTMbl BoINONHEHNS NEPeaaymn AaHHbIX OT OLHOro NPOLECCopa BCEM NPOLECcopaM CeTy Ans
TOMONOrniA KonbLa, peweTkn 1 runepkyda? MpreennTe OLEHKN BPEMEHHOMN TPYLOEMKOCTW ANs 3TUX anropUTMOB.

B 4em cocToaT anropuTMbl BhINOMHEHNS NEPEfAYM AaHHbIX OT BCEX NMPOLIECCOPOB BCEM NPOLIeccopam cetu ans
TOMONOrniA KonbLa, peweTkn 1 runepkyda? MpreennTe OLEHKN BPEMEHHOM TPYLOEMKOCTY NS 3TUX anropyUTMOB.

B 4em cocToaT BO3MOXHbIE anropyTMbl BEIMOMHEHUS onepaunmn penykumn? Kakol n3 anroputmoB SIBNSIETCS HaUy4Wmnm
Mo BPEMEHM BbINONHEHNS?

B uem coctout anropuTM BbiNONHEHUA onepaunn LMKNn4eckoro casura?

B 4emM cocTOMT NONE3HOCTb UCMONb30BAHUS NOrMYECKUX Tononornii? MpreeanTe NPYMepbl anropuTMOB NOMMYECKOro
NpeLnCcTaBNeHUs CTPYKTYPbl KOMMYHUKALLIMOHHOW CETH.

B uem coctout pasnnyne MoLenen ans OueHKu BpeMeHn BbINONHEeHUs onepauvm nepegayn naHHbIX B KNAaCTEePHbIX
BblYMCNIUTENBHBIX cucTemax? Kakas Monenb siBnsietcs 6onee TouHON? Kakasi Mofenb MoXeT ObiTb MCNOMb30BaHa ons
npenBapunTenbHOro aHanmsa BpeMeHHOVI TPYOOEMKOCTN KOMMYHUKALMOHHbIX onepaLwn7|?

Tema 4. MNprHuUmMnbl pa3paboTku NapannenbHbIX METOLO0B

B 4em cocToAT NCXOLHbIE MPENMNONOXEHNS 41 BO3MOXHOCTV NMPUMEHEHMUSI PACCMOTPEHHOM B NIEKLIMM METOLUKM
paspaboTku napannenbHbIX anroprTMoB?

KakoBbl OCHOBHbIE 3Tanbl MPOEKTMPOBAHMS 1 pa3paboTky METOAOB NapanienbHbIX BblYUCIEHNA?

Kak onpenensietcst Mogenb ?noasanaqn ? coobueHns??

Kak onpegnenserca mogenb ?npoueccol ? kaHanb!??

Kakune ocHoBHble TpeboBaHNs AOMXHbI ObITb 06ecneyeHsbl Npy pa3paboTke napannenbHbIX anropuTMoB?

B uyeM cocTosT OCHOBHbIE AECTBUS HA 9Tane BblaeneHus noasanaqy?

KakoBbl OCHOBHblE Le/CTBUS Ha aTane onpeaeneHns NHOPMaLIMOHHbIX 3aBUCMMOCTER?

B 4em cocToAT OCHOBHbIE LEWCTBUS Ha 3Tane MaclwtabuposaHus nmetolerocst Habopa nonsanaq?

B ueM cocToAT OCHOBHbIE OENCTBUSA Ha 9Tane pacnpeneneHns noasanay no npoLeccopam BblYMCIUTENBHON CUCTEMBI?

Kak npovcxoant anHammyeckoe ynpaeneHne pacnpeneneHnem Bol4MCIUTENbHOM Harpy3kim npu NOMOLLM CXEMb
?MeHenXxep ? UCNonHUTeNb??

Kakoli MeTon napannenbHbiX BolYMCneHNI Bbin pa3paboTtaH ons peweHus rpasuTaumnoHHon 3agaydm N ten?
Kakoli cnocob BbinonHeHust onepaunmn 0bobueHHoro cbopa AaHHbIX SBRseTCs 6onee apdekTMBHLIM?

Tema 5. NHTeppeiic nepenayn coobwenuin MPI

Kakoli MH1ManbHbI HABOP CPeAcTB SBNSAETCH LOCTATOYHBIM AJi OpraHUu3aumMmy napanienbHblX BoIYUCTEHNIA B CUCTEMAX
C pacnpeneneHHom namaTbio?

B ueM cocToMT BaXHOCTb CTaHAAPTU3AUMM CPEACTB Nepeaayn coobileHnin?

YTto cnepnyeT noHMMaTb NoL4 NapannenbHON Nporpammoin?

B yeM pasnuyme noHATMI npouecca n npoueccopa?

Kakoli MyuH1ManbHbln Habop doyHkumin MPI nossonsiet Hauatb pa3paboTky napannenbHbiX NporpaMm?

Kak onucbiBaloTCcs nepenaBaemble cooOWeHNS?

Kak MOXHO opraHn3oBatb NpueM CoobLWEeHN 0T KOHKPETHbIX MPOLIECCOB?

Kak onpenenutb Bpems BbinonHeHnst MPIl-nporpammb?

Tema 6. Onepaumu nepenaym faHHbIX Mexay AByms npoueccamu B MPI
B yem pa3nnyne napHbIX N KONNEeKTUBHbIX onepaumﬁ nepenavum ,JJ,aHHbIX?
Kakast gpyHkums MPI obecnednBaeT nepegayy oaHHbIX OT OLHOr0 NpoLecca BCem npoueccam?
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Yto noHmMmaeTcsa nog onepaumven pegykumm?

B kakux cutyaumsx cnefyet npuMeHsiTe 6apbepHyto CUHXPOHU3aLNIO?
Kakne pexumbl nepepayn gaHHbIx nogaepxusatotca B MPI?

Kak opraHunsyetcsi Hebnokupytowmin obMeH naHHbiMu B MPI?

B yem coctomT noHatue Tynuka? Korna ¢oyHKUMS OLHOBPEMEHHOMO BbIMONHEHUS MEPefaqy U Nprvema rapaHTupyeTt
OTCYTCTBME TYMMKOBbIX CUTYaLUiA?
Kakue KonnekTvBHble onepaumnu nepenayun daHHbIx npenycMoTtpeHsl B MPI?

Tema 7. [NpounssogHble TUMbl gaHHbIX B MPI

Y10 noHMmaeTcs No4 NPOM3BOAHBIM TUMOM AaHHbIX B MPI1?

Kakune cnocobbl KOHCTPYyUpoBaHus Tunos nmetotcst 8 MPI?

B kakux cutyaumsix Moxet 6biTb None3Ha ynakoska 1 pacrnakoBka AaHHbIX?

Tema 8. YnpasneHve rpynnamu npoLeccoB 1 KOMMyHUKaTopamu. BupTyanbHbie Tononoruu
Y10 noHMMaeTcs no4 rpynnon npoueccos?

Cnocobbl (hopMUPOBaHKWS rPynnbl?

Yrto noHmmaetca B MPI nog KoMMyHMKaTtopom?

Ins yero MmoxeT NoTpeboBaTLCS CO3AaHNE HOBbIX KOMMYHUKATOPOB?

Yrto noHumaetcs B MPI nog BupTyanbHO TONONornen?

Kakwve Buapl Tononoruin npegycmMoTpeHsl B MPI1?

Lns yero MoxeT okasaTbCs NONE3HbLIM NCMOMb30BAHNE BUPTYaNbHbIX TOMONOMNIA?

Tema 9. MapannenbHble MeTOAbl YMHOXEHUSA MaTPULbl HA BEKTOP. MapannensHbie METOAbI MATPUYHOMO YMHOXEHNS.
HasoBnTe ocHOBHbIE CNOCO6LI pacnpeneneHunst aNEMEHTOB MaTPULLbl MEXOY NPOLECCOPaMM BbIMUCTIUTENBHON CUCTEMBI.
B 4em cocTomT nocTaHoBKa 3a4a4u YMHOXEHUS MaTpuLibl Ha BEKTOP?

Mouyemy Npu paspaboTke NapannenbHbIX anropUTMOB YMHOXEHUS MaTpuLbl HA BEKTOP OOMyCTUMO AyOGnnpoBaTth
BEKTOp-OrnepaHa Ha Bce NpoLieccopbl?

Kakue nopoxonbl MOryT 6biTb NpeanoXeHbl ans paspaboTku napannenbHbiX anropruTMOB YMHOXEHNS MATPULbl HA BEKTOP?

B 4em cocToMT NOCTaHOBKA 3a4a4u YMHOXEHUS MaTpuLL?
MpviBeoMTe NpMMepbl 3a4aY, B KOTOPbIX UCMOMb3YeTCs onepauns YMHOXEHUS MaTpuLl.

anIBe,D,I/ITe npuMepbl pa3nnyHbiX nocnenoBsarte/ibHbIX anropnuTtMOB BbINOTHEHNA onepaunn yMHOXeHUd Matpul.
OTtnunyaeTcsa nn nx BblYUCANTENbHASA pr,D,OGMKOCTb?

Kakue cnocobbl pasneneHust AaHHbIX MCNONb3yTCs Npy pa3paboTke napanienbHbIX anropuTMOB MaTpUYHOro
YMHOXEHNS?
Kakvne nHdopmaunoHHbie B3anMOAENCTBUS BLINONHSAIOTCS ANS anrOpUTMOB MPU IEHTOYHOW CXeMe pasfeneHns gaHHbIX?

Kakue nHpopMaunoHHbIE B3aMOOECTBIS BbINOMHAOTCS ANst 6N0YHBIX anropUTMOB YMHOXEHMWS: MaTpumu?

OueHnTe BO3MOXHOCTb BbIMOMHEHNS MATPUYHOIO YMHOXEHUS KaK NOCNeA0BaTENbHOCTM Onepaunii YMHOXEHWS MaTpurLbl
Ha BeKTop.

Harite obLiyto xapakTepuCTMKy NporpaMMHol peanmaauum anroputmMa dokca. B uem MoryT coctosiTb pasnuyvs B
MPOrpamMHON peanuaaumm Opyrux PacCMOTPEHHbIX anropuUTMOB?

Tema 10. TexHonorus nporpammunposaHns OpenMP

Tema 11. PewweHne cucteM NMHERHbIX ypaBHEHWIA

YTo npencTasnseT coboit cuctema NUHeHbIX ypaBHeHUA? Kakne Tunbl CUCTEM BaM M3-BeCTHbI? Kakue Metonbl MOryT
6bITb UCMONb30BaHbI NS PELIEHNS CUCTEM Pa3HbIX TUMOB?

B 4yem cocTomT nocTaHoBKa 3a4a4u PELEHNSI CUCTEMbI IMHENHBIX YPaBHEHUIA?

B yem npes napannensHon peanusaummn metopa Faycca?

Kakne nHopMaLMoHHbIE B3aUMOEACTBMS UMEKDTCS Mexay 6a30BbIMM NoA3afadvamy A4S napannenbHoOro BapuaHTa
meTona Maycca?

KakoBbl nokasatenu agohekTUBHOCTU Os NapanienbHoro BapmaHTa metona Maycca?

B uem cocTomT cxema nporpamMMHO peanusauun napannenbHoro BapraHTa metoga lraycca?

B uem cocTouT naes napannenbHon peann3aumm METOLA CONPSXKEHHBIX FPAANEHTOB?

Kakoii n3 anroputmMos obnanaet 60/blleil KOMMYHUKALMOHHOM COXHOCTBIO?

Tewma 12. MapannenbHble MeTOAbI peweHns andgepeHUmanbHbiX yPaBHEHWIA B HACTHbIX MPON3BOAHbIX

Kak onpenensetca 3apaya Oupwnxne ana ypasHeHus NyaccoHa?

Kakune cnocobbl pacnapannenvBaHust CETOYHbIX METOLOB MOTYT ObITb UCMONIb30BaHbI A1 MHOrOMPOLLECCOPHbIX
BbIYUCNUTENBHBIX CUCTEM C 0bLWei naMsTbio?

B kakux cutyaumsix Heobxoamma CUHXPOHU3aLUMs napannenbHbiX BbIYUCTEHNA?
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Kak xapaktepuayeTcs noBeneHve napannenbHbiX y4aCcTKOB NPOrpamMmbl NPy HANMMYUK YCNO-BUIA COCTA3aHUS MOTOKOB?
B uem coctonT npobnema B3avmMobn0OKNPOBKA?

Kakue metonbl MoryTt ObITb MCMONb30BaHbI /11 AOCTUXEHUS OHO3HAYHOCTH pPe3ynbtatoB napannesibHbiX BblYNCNEHWNIA
ONSi CETOYHbIX MeTo00B?

Kak nameHsieTcsi 06beM BbIYMCEHUI MPY MPUMEHEHN METOLOB BOIHOBON 06paboTku faH-HbIX?

Kakne npobnembl NpuxoanTca pewartb Npu opraHnsaumnmn napannenbHblX BoIMUCNEHWI HA cMcTeMax ¢ pacrnpeneneHHom
namsaTbio?

Kakune oCHOBHble CXEMbI pacnpeneneHns gaHHblX Mexy npoueccopamu MoryT 6biTb UC-NONb30BaHbI ANS CETOYHbIX
MeTonoB?

Tema 13. MHoronoto4HocTb B Qt
Kakune ocHoOBHble N0AX0bl K OpraHM3aumMmM MHOFONOTOYHOCTU peann3oBaHbl B Qt?

KakoBbl 0cO6eHHOCTM peanuaaumm MHOronoTo4YHocT Ha ocHoBe QThread ¢ 06paboTkoit coobueHuii B noToke, 6e3
06paboTkn cooblleHuii B noToke?

Jns yero ncnonb3yrTCS MbIOTEKCHI 1 ceMadoopbl? B 4eM rnx otanumna?

Y70 NnoHMMaeTCs NoL CBOWCTBaMU peeHTepabenbHOCTbY 1 NOTOKO6E30MacHOCTU (OYHKLMN?
Kak opraHnsyetcs pabota ¢ obLieit 1 nokanbHON NaMsATbio B NOTOKAx?

KakoBbl OCHOBHblE 0COBEHHOCTY BbICOKOYPOBHErO MHTEpdeica MHOronoTo4HocTn B Qt?

3. KoHTponbHas pabora

Tembl 5,7, 10

Hynesble BapnaHTbl KOHTPOMbHbIX 3a4aHWIA CM. B NPUNOXEHHOM dhaiine.
https://shelly.kpfu.ru/pls/student/docs/F_2020493135/TPPV_LR_KR.pdf

Ok3ameH

Bonpochbl k ak3ameHy:

1. MoHATME NapannenbHbIX BbIYUCNEHWIA. YCNOBUS AOCTUXEHWS napannenvama. KoHBelepHas opraHusaumus
BbluMcneHuniA. CynepKoMnboTepbl.

2. Knaccudomkaums BbIUCINTENBHBIX CUCTEM
3. Tononoruu cet nepefaymn faHHbIX. XapakTepucTvKy TOMONOrun CeTu.
4. MoLenvpoBaHue 1 aHanu3 napannesbHblX BbIYUCNEHWUIA: MOLENb BbIMMCNEHW B BUAE rpadgpa ?onepaumn ? onepaHapl?.

. OnucaHve cxembl BbINONHEHWS NapannenbHOro anropmMTMa.

. OnpegeneHue BpeMeHn BLINOMHEHNS NapanfiefnbHOro anropmntma.

. Mokaszatenu adhgrekTMBHOCTM NapannensHoro anroputma. Mpumep: BolducneHne obiuein cyMmbl Habopa 3HaYeHNIA.
. OnpeneneHre nokasatenei ahPEKTVBHOCTY B 3a4a4€ BbIYUCIEHNS HYACTHBIX CYMM Habopa 3HaveHwuiA.

9. OueHka MakcumanbHO JOCTMXMMOro napannenmama. 3akoH Ampans. 3akoH 'yctascoHa-bapcuca.

10. AHanma mMaclwTabupyeMocTu napannenbHbIX BbIYUCIEHNIA.

11. OueHka KOMMYHUKALMOHHOW CNOXHOCTY NapannenbHbiX anroputMoB. BpemeHHbie xapakTepncTmku
KOMMYHWKaLMOHHbIX onepauuii. MeToabl nepefayn AaHHbIX.

12. Jlornyeckoe npencrasneHye Tononormm KOMMyHUKaUMOHHON cpenbl.

13. OueHka Tpy[ooemMKoCTy onepauuii nepefadn AaHHbIX NS KNacTepPHbIX CUCTEM.

14. Cxema pa3paboTku napannenbHbix anroputMoB. KpaTkas xapakTepucTika aTanos.

15. MonenupoBaHue napannesbHbix nporpaMM. OCHOBHbIE BUbI U 0COOEHHOCTU MoLenei.

16. OTanbl pa3paboTky NapannenbHbIX aNrOPUTMOB: Pa3feneHne BbIYNCIEHWI Ha He3aBucKMble yacTu. Mpuvep.
17. Otanbl pa3paboTky napannenbHbIX anropUTMOB: BblAENEHNE NHOPOPMALIMOHHBIX 3aBUCMMOCTEi. Mpumep.

18. Otanbl pa3paboTky napannenbHbIX anropuTMoB: MacwTabrpoBaHue Habopa noasanad. Mpumep.

19. Otanbl pa3paboTky napannesbHbIX anropuTMOB: pacnpeneneHne noasanady Mexay npoueccopamu. Mpumep.
20. MPI: obwas xapaktepuctvka. OCHOBHble NMoHATUSA 1 onpeneneHusi B MPI: npouecc; paHr npouecca;

21. OcHoBHble NnoHATMA 1 onpeaeneHus B MPI: onepaumun nepenayn gaHHbIX; Fpynmbl 1 KOMMYHUKATOPbI; TUMbl AAHHbIX;
BUPTYasnbHbIE TOMONOTUN.

22. CTpykTypa napannesnbHoi nporpammel Ha 6ase MPI. MHnumanmsaumrs, conHannsaums nporpammel. OnpeneneHune
Konm4yecTsa NpoLLEeCCOoB U paHra npouecca.

23. Onepauun napHoro obmeHa aaHHbIMK B MPI.

24. Bupbl KONNEKTUBHbIX onepauuii obmeHa naHHbimy B MPI.

25. CrHxpoHusaums sbiuncnernii B8 MPl. HazHavyeHne CuHXpoHm3aumu.

26. Pexuvmbl nepefayv faHHbIX B onepaunsx napHoro obmeHa. CTaHOapTHbIA, CUHXPOHHBIN, Bydpeprn3oBaHHbI PeXUMBbI
nepefayn OaHHbIX, PeXuM nepenadu no roToBHOCTU.

27. MpoussogHble TWNbl AaHHbIX B MPI: noHATMe Npon3BOAHOIO TUNa, KapTta Tuna, XxapakTepucTMKu NPon3BoLHOMO TUNa.

0N O,

28. MNpownaBogHble TMMbI AaHHbIX B MPI: cnocobbl KOHCTPYMPOBAHMS.

29. MNpownaeBoaHble TMMNbI AaHHbIX B MPI: dpopMupoBaHue coobleHnii Npy NOMOLLY YNakoBKM 1 pacnakoBKU AaHHbIX.
30. Mpynnbl n koMMyHKKaTopbl B MPI: Ha3HauyeHuWe, cnocobbl co3naHus, yaaneHue.

31. Bugpl napannenuama: napannennsm no gaHHbIM, yHKLMOHANbHbIA napannennam. Mpumepsl.
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32. OpenMP: noHaTMe, Ha3Ha4eHne, OCHOBHOM NpuHUMN peanu3auun napannenuama. MHoronoto4HocTb. CpaBHeHne
OpenMP n MPI.

33. Mogenb napannenbHoi nporpammsl OpenMP. Cxema BbinonHeHWs napannensHoi nporpammsl OpenMP. CTpykTypa
napannenbHo nporpammsl. [poLecc BbIMOHEHUS NPOrpamMMbl.

34. Ounpektmsbl OpenMP: knaccundomkaums. Onummn anpekTne. @yHkumm OpenMP. MNpumMep npocTon napannensHom
nporpammbl OpenMP.

35. Mogenb aaHHbix OpenMP. ["oHKa faHHbIX, IPUYUHBI €€ BO3HUKHOBEHWS.

36. PacnpegneneHue paboTbl Mex Ly NOTOKaMMW: HU3KOYPOBHEBOE pacnapanienusaHne, napannesnbHble LMKNb;
napannesnbHble CEKLMM.

37. Cnocobbl cuHxpoHusaumm B OpenMP: 6apbep, KpUTUYECKME CEKLNM, 3aMKI.

6.4 MeTtoaouyeckue matepuansbl, onpeanensitolue npouenypbl oLueHMBaH1Ms 3HaHUA, YMEHU, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHLUI

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nte Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yL0oBNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 7

TeKyLLUiA KOHTPONb

Na6opatopHsble [B ayantopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHeM, obyyatolwmecs
paboTbl NPOBOASIT y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

YCcTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NMPaKTUYECKMX 3aHATHsAX. Obyyatowmecs
BbICTYNalOT C AoKNnanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHACTBYIOT B 2 10
OMCKyCcCcUW, 0TBEYatoT Ha BONpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

KoHTponbHas |KoHTponbHas paboTta NpPoBOANTCS B Yackl ayautopHon paboTel. Obyyatowmecs
paboTa nonyyatoT 3afaHus Ans NPOBEepPKM YCBOEHWS NpoinaeHHoro Matepuana. Pabota 3 10
BbINO/MIHAETCS B NUCbMEHHOM BULe U caaétcst npenogasatento. OueHuBaloTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTAYECKUE CMOCOBHOCTM, BaaeHme
MeToaMu, YMEeHNs 1 HaBblKi, HE0OX0AMMbIE [/1S BbINONHEHUS 3a4aHU.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3agaHusl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoeky. OLeHBaeTCs BNaaeHue MatepuasnoM, ero CUCTEMHOE
OoCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NMpun
aHannae NpobnemMHbIX CUTyaunin 1 PeleHnn NPakTUYEeCKnx 3aaaHunii.

7. NepeyeHb OCHOBHOW U [ONONHATENBHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMIUHDI
(monyns)

7.1 OcHoBHas nuTeparypa:

1. Borayés K.lO. OcHoBbI NapannensHOro NporpaMMmnpoBaHns [OnekTpoHHbIN pecypc] : yuebHoe nocobue / K.HO.

Boraués. - Mockea : JTabopatopus 3HaHwmit, 2015. - 345 c. - ISBN 978-5-9963-2995-3. - Pexum goctyna:
https://e.lanbook.com/book/70745.

2. OCHOBbI MHOFOMOTOYHOIO W NapanfenbHOro NPorpamMMnpPoBaHns [SNeKTPoHHbI pecypc]: YuebHoe nocobue /
Kapenosa E.[. - KpacHosp.:CdDY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. - Pexum goctyna:
http://znanium.com/catalog/product/966962
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3. MpakTukyM no napannenbHOMy NporpaMMMPOBaHUto [DNeKTPOHHBIN pecypc]: YuebHoe nocobue / BopayHos C.B. -
CN6:6XB-MeTepbypr, 2017. - 236 c.: 60x90 1/16 (Obnoxka) ISBN 978-5-9909805-0-1 - Pexum poctyna:
http://znanium.com/catalog/product/978561

7.2. [lononHuTtenbHas nutepartypa:

1. AbpamsH M.3. MpakTrkyM no napannensHOMY NporpaMMUPOBAHUIO C UCMONb30BaHWEM 3NIEKTPOHHOMO 3aadyHuka
Programming Taskbook for MP| [OnekTpoHHbin pecypc]: y4ebHoe nocobue / M.3. AbpamsH. - PocToB-Ha-oHy :
WspatenbctBo FODY, 2010. - 172 ¢. - ISBN 978-5-9275-0778-8. - Pexxum goctyna:
http://znanium.com/catalog/product/549949

2. lUnee M. Qt 5.3. MNMpodbeccuoHanbHoe nporpamMmmpoBaHme Ha C++ [OnekTpoHHbI pecypc]: nocobue / M. Wnee. -
CaHkT-lMeTepbypr : BXB-Metepbypr, 2018. - 1072 c. - ISBN 978-5-9775-3678-3. - Pexum poctyna:
http://znanium.com/catalog/product/943625

3. depoTos WN.E. Mogenw napannensHoro nporpaMMnpoBaHmns [OneKTpoHHbIN pecypc]: npakTuyeckoe nocobuve / U.E.
®depnotos - Mockea : COJIOH-Mp., 2017. - 392 c. - (BubnuoTeka npogpeccrnonana) - ISBN 978-5-91359-222-4. - Pexum
noctyna: http://znanium.com/catalog/product/858609

4. HemHiorvH C.A. MNapannenbHoe nporpaMmMmnpoBaHne 41t MHOronpoLECCOPHbIX BLIYMCANTENBHBIX CUCTEM
[SnekTpoHHbIi pecypc]: nocobue / C.A. HemHioruH, O.J1. Ctecuk. - CaHkT-INeTepbypr : BXB-MeTepbypr, 2014. - 397 c.
ISBN 978-5-9775-1877-2. - Pexxum pgoctyna: http://znanium.com/catalog/product/940180

5. Yunbsime 3. MapannenbHoe nporpaMMmupoBaHme Ha C++ B feinctemu. MpakTuka pa3apaboTkym MHOFOMOTOYHbIX
nporpamm [OnekTpoHHbIA pecypc] / QHToHM Yunbame ; nep. ¢ aHrn. CnnHkuH A A. - Mockea : MK lMNpecc, 2012. - 672 c.
- ISBN 978-5-94074-448-1. - Pexxum goctyna: hitp://www.studentlibrary.ru/book/ISBN9785940744481.html

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 BUCLUMNIIUHBI (MOOYIIS)

Message Passing Interface Forum - http://www.mpi-forum.org/

Open MPI: Open Source High Performance Computing - https://www.open-mpi.org
PARALLEL.RU - http://parallel.ru/

Qt-Doc.Ru: nokymeHTtaums no Qt - http:/qt-doc.ru/

The OpenMP? API specification for parallel programming - http://openmp.org/wp/

NHTepHeT-YHusepcutet CynepkoMnbloTepHbIX TexHonorun: Teopuns u npakTmka na-pannefbHbiX BblYUCIEHNI -
http://www.intuit.ru/studies/courses/1156/190/info

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nexkuum Bo BpeMsi NeKLUMOHHbIX 3aHATW CTYAEHTY PEKOMEHOYeTCS BECTU KPaTKuUiA KOHCMNEKT, doUK-CUPYS
OCHOBHbIE TEOPETUYECKME MONOXEHNS N3yYaeMblX pasienos aMcumunimHel. Mpu noaro-Toeke K
YCTHOMY OMpOCY, KOHTPO/NbHbIM paboTaM 1 9K3ameHaM crnedyeT B NepByto o4epedb 06-palaTtbes K
KOHCMNEeKTY Nnekuunin no aucuunnmHe. Mpryem pabota ¢ KOHCNEKTOM NeKUUii U Opy-TrMu
NMTepaTypPHbIMU UCTOYHUKAMU [ONXKHA MPOBOAUTLCS CUCTEMATUYECKU, B NpoLiecce aToi paboTh
CTYOEHT OOMXEeH cTapaTtbcs Nony4nTb NONHOE NpeacTasneHne 06 MHTEePECYIoWMX ero Bonpocax,
0COBEHHO, eCny BO3HUKNN TPYOHOCTU B NMOHUMaHUM KaKoW-TO TEMBI.

Bo BpeMs nekuun HacToATENBHO PEKOMEHOyeTCsl BOBNIEYEHHOCTb B AManor ¢ NekTopoM. Cnenyet
CTPEeMUTbCS 0TBEYaTb Ha 3a4aBaeMble M BOMPOCHI, y4aCTBOBATb B 0OCYXAEHUSIX OT-AeNbHbIX
BONpPoCoB. Ecnu cTyieHT He ycneBaeT 3a TeMMNoM nogayy Matepvana Unm Kakoi-To acnekT okasarncs
CNULIKOM CNOXEH AJ1s BOCUMPUSTUS, PEKOMEHIYEeTCS NMpuw NepBoii BO3MOXHO-CTV 3a4aTb YTOYHSIOLW NI
BOMPOC MNX MOMPOCUTL Npenonasartenst NoBTOPHO PAacCMOTPETb Bbl-3BaBLINIA 3aTPYOHEHMWS
martepuarn.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopartopHble| llabopaTopHble 3aHATUS MPOBOAATCS B KOMMbIOTEPHOM Knacce. 3aaaHus no nabopatopHbiM paboTam,
paboTbl peKoMeHaaLMUM Mo VX BbINMONHEHMWIO U NMPUMEPbI BbINONHEHNSI HAXOASTCA B COOTBETCTBYHOLLMX

MeTOOMYECKMX MaTepuanax.

KoHTporb 3a BbinonHeHneM nabopaTopHbIX paboT NPOXoanT B BUAE 3allUTbl COOTBETCTBYIOLLEN

paboTbl NpernoaaBsaTtesnto Ha KOMMbioTepe UHAWBUOYaNbHO KaXablM CTyAeHTOM. [ns ycreuHow

3alUWTbl CTYAEHT OOMXEH:

? NPeaoCTaBnTb OTNAXEHHYI, KOPPEKTHO paboTatoLyto Nporpammy, crnocod peanusaunm un

pes3ynbTatbl BbINONHEHUS KOTOPOW COOTBETCTBYIOT 3a0aHMIO;

? 6bITb rOTOBLIM OTBETUTb Ha BOMPOCHI Npenoaasarens, kacatwoumecs: 1) HenocpeacTBeHHO

MCXOMIHOrO Kofia NporpamMMbl B0 onpedeneHns Knacca, 2) peannsosaHHbIX B paboTte anroputmos, 3)

TeopeTn4eckoro Matepuana, Heob6xoAMMOro s BbINONHEHUS 3a4aHUs;

? 3HaTb U NOHMMATb OCHOBHbIE TEPMUHbI NPeaMEeTHOM 06nacTy, KOTOPOW NPUHAANEXUT pellaemas

3ajava.

camoctost- | OcobeHHOCTbIO 00y4YeHMs HakanaBpoB SIBNSETCS BbICOKUI YPOBEHb CAMOCTOSTENbHOCTM

TenbHas obyyvatowmxcs B xone 0bpasosatenbHOro npouecca. MoxXxHo BblAenUTs ABa BUAA CAMOCTOSTENBHOM

pabota paboTbl - ayaMTOpHas, Noa PyKOBOLCTBOM NpenofaBartens, U BHeayaAMTopHas. Ayau-topHas
camocTosiTenbHas paboTa no AUCLMMMHE BbINOMHSAETCS Ha Y4eBHbIX 3aHATUSAX NO4
He-MoCPeACTBEHHLIM PYKOBOACTBOM Npenofasatens 1 no ero 3agaHuio. BHeaynutopHas
camocTosiTenbHas paboTa BbINOMHSETCSA CTYAEHTOM MO 3a4aHuto npernoaasatens, Ho 6e3 ero
HEeMOCPEeACTBEHHOrO y4acTus. Ha ayAMTOPHbIX 3aHSATUSX MO aucUmMnnvMHe ?Teopusi U npakTuka
napannenbHbIX BbIMUCAEHUIA? C yHacTMeM npenogasarens npuMeHsioTcs cneayowmne gopmel CPC: -
TeKylme KOHCynbTauuu; - pasbop v npopaboTka OCHOBHbIX NPMEMOB PaboThl M CNOCOBOB peLleHUs
3apjad no gucumnnvHe. BueayonTtopHas CPC no gucumnimHe: - npopaboTtka u ycBoeHue
TEOPETNYECKOrO MaTeprana Ha 6ase pekoMeHL0BaHHOM Npenoaasatenem yuebHoM nuteparypel
(BKNtOYas aNEKTPOHHbIE BUBNMOTEKM 1 Ap.); - TOAroToBKa K labopaTopHbIM paboTam (M3y4eHune
06pasLoB BbINOMHEHNS 3a4aHWIA, pa3ob6paHHbIX MPUMEPOB PELIEHNS HEKOTOPbIX 3a4a4 v ap.); -
ocbopMreHne 0T4eTOB No nabopaTopHbIM paboTam; - TOAroTOBKA K YCTHOMY OMPOCY; - MOAroTOBKa K
KOHTPONbHOM paboTe; - NOAroToBKa K 9K3aMeHy.

YCTHBIA onpoc | YCTHbIA 0ONpoc NpOBOAUTCS MO BCEM TEMaM (pa3aenam) AUCUUNIuHbl ?Teopust U NpakTuka
napannenbHbIX BblYUCNEeHUA?. ONpoc NpoBoAUTCS Ha nabopaTopHbIX 3aHATUSIX, 00yyatowmecs
OTBEYAIOT Ha BOMPOCHI NpenoaasaTensi CornacHo NepPeYHo BONPOCOB K YCTHOMY onpocy. Bonpoch
HOCSIT B BONbLWIMHCTBE Cy4aeB TEOPETUYECKNIA XapakTep 1 3aAarTcs 4N akTyanusaumm
NEeKLMOHHOro MaTepvana, a Takxe o5 MPOBEPKN OCBOEHNS CTYIEHTOM OCHOBHbIX TEPMUHOB, NMOHATUI
1 TEOPETUYECKMX MONOXEHNIA AUCLUNIUHBI.

KoHTponbHas | KoHTponbHas pabota NpoBOAMTCS B KOMMbIOTEPHOM Kacce. BbinonHeHne KOHTPOnbHbIX paboT no

pabota avcumnnuHe ?Teopust U NpakThka napanfienbHbiX BbIMUCAEHWUIA?. HanpasneHo Ha NPOBEpKY
0BNafeHNs HaBblkamu pas3paboTky 1 0TNALKU NPOCTbIX KOHCOMbHbBIX aNropUTMOB B pamMKax
KOHLLENUWIA CTPYKTYPHOrO, NpoLLeaypHOro nporpammmpoBaHus. KOHTponbHbIe paboThl BbIMOMHSAOTCS
CTYOEHTOM B ayaNTOPHOE BPEMS Ha KOMMblOTEpe B TedeHne 60-80 MUHYT CO-rnacHo onpeneneHHomy
BapuaHTy. TEKCT KOHTPONbHOM paboTbl COAEPXUT 3aaady (3aaayun), B hOPMyNMPOBKE KOTOPOWA
CTYAEHTY npegnaraeTcs HanmcaTb KOHCOMbHYIO nporpammy Ha s3bike C/C++, peanvayioLyto ToT unm
VHOI napannenbHblii BbIYUCAUTENbBHBIA anropyuTm nubo cnocob nepenadn faHHbIX Mex oy
npoueccamu/notokamun. KoHTponbHble paboTbl BEIMOMHSAIOTCSA NO cremyowmM Temam: ?MNpruHLMAbI
paspaboTky napannenbHbix MeTonos?; ?VHTepdeiic nepenaym coobweHnii MP1?; ?0nepauuu
nepenayn gaHHbIx Mexay nsyms npoueccamm B MP1?; ?TexHonorus nporpammmuposarnms OpenMP?.
BbINONHEHHbIE CTYAEHTOM KOHTPONbHbIE 3a4aHNS COAI0TCS Ha NPOBEPKY B 3N1E€KTPOHHOM BuAae. ns
YCMEWHOW 3aLMTbl KOHTPONBbHOW PaboThbl CTYAEHT LOMNXKEH NPELOCTABNTL OTNAXEHHYO, KOPPEKTHO
paboTaroLyo NporpamMmy, pesynbTaTthl BbINOMHEHNUS KOTOPON COOTBETCTBYIOT 3a4aHUIO; BblTb FOTOBLIM
OTBETUTb HA BONPOCHI Mpenofasartens, kacatlmecs: peann3oBaHHOro B nporpamMme anropuTtma, a
TakXe HenocpeacTBEHHO NCXOAHOr0 KoAa Nporpammbi.
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Bup pabot MeTtoaunyeckue pekomeHaauum

9K3ameH OK3aMeH MpoBOAMTCSA MO OKOHYaHWUM NEPBOro CEMECTPa U3yYeHUs OUCLMMNIIMHBL. DK3aMeH sSBNsSeTcs
bopMOI NPOMEXYTOHYHOIO KOHTPOSS 3HAHUIA U YMEHUIA, MONYYEHHbIX HA ayaUTOPHbLIX 3aHATUSAX
(nexuwmsix, nabopaTtopHbIX paboTtax) 1 B NpoLiecce caMocTosaTeNnbHOM paboThl. B xone noarotoBku K
9K3aMeHy CTyLeHTy pekoMeHayeTcs npopaboTaTb TEOPETUYECKMIA MaTepuan Nekuuii, Takxe
peKkoMeHOyeTcsl NPOCMOTPETb M NMOBTOPUTL NPaKTUYeCcKnil MaTepman Bcex nabopatopHblx pabor.
JlekUMOHHBI MaTepuan OOCTYrNeH B COCTaBe 3NEKTPOHHOMO y4ebHO-MeToAMYEeCKOro KoMniekea no
AncumMniuHe, pa3melleHHOro Ha cepBepe NoKanbHOM ceTn MHCTUTYTa. Matepuran coaep>XuT NosHbINA
WNNIOCTPUPOBAHHBIN TEKCT NEKUMIA, a TakXe npe3eHTaumm B goopmate MS PowerPoint (MS Word) no
KaX[oMy TeMaTtnyeckomy pasaeny. B ka4ectse NCTOYHUKOB MONYYEHNS TEOPETUHECKMX U CNPABOYHbIX
CBELeHWI NEKUUN MOXHO paccMaTpmeaTth Kak NePBUYHbIA, O4HAKO HE €OMHCTBEHHbIA UCTOYHUK.
MoMUMO nekumnii CTyOEeHT OONXEH aKTMBHO M CaMOCTOATENbHO paboTtaTtb ¢ NnTepaTypHbIMMI
NCTOYHMKAMU, UCTOYHMKAMUN B CeTU VIHTEPHET, B TOM YUCNE CMPaBOYHbIMA CUCTEMAMM U UCTOYHUKAMM
no a3blky C/C++. [pnBeETCTBYETCS 3HAHME TEXHNYECKOrO aHrNNCKOro S3blka, 4OCTaTo4YHoe Ais
YTEHWS U MOHUMAaHUS TEXHNYECKUX CMPABOYHbIX TEKCTOB. 3aiaHuns, BbloaBaeMble CTYAEHTY Ha
9K3aMeHe, COCTOSAT U3 TEOPETUYECKON 1 NPakTMYEeCKon YacTen. TeopeTuyeckas 4acTb COOEPXMUT ABa
BOMpOCa 13 NepeyHst BOMPOCOB K 3k3aMeHy 1 TpebyeT yCTHOro oTBeTa, npakTuieckas 4actb
BK/IOYAET 3aflaHune, BbINONHIEMOE Ha KOMMNbIOTEPE (HanucaTb KOHCONbHYO MPOrpaMMy Ha OCHOBE
napannenbHbiX MeToaoB 06paboTku AaHHbIX M KOMMYHUKaLMK Mexay npoueccopamu). Ha noarotoeky
YCTHOrO OTBETA W BbINONHEHUS NPaKTUYECKOro 3aaaHns cTyneHTy naercsa 1-1,5 yaca. [1ng ycnewHoro
OTBETA HAa 9K3aMeHe CTYOEeHT AONXEH: - KOPPEKTHO M B 4OCTATOYHOM 06 bEME OCBETUTL AaHHbIE
TeopeTnyeckme BonpoChl - NPOAEMOHCTPUPOBATL 3HAHMS Kak NEKLUUOHHOro MaTepuana, Tak u
Martepuana u3 nuTepaTypHbIX UCTOYHUKOB; - KOPPEKTHO OTBETUTbL Ha BOMPOCHI, 3ajaBaeMble B Xo4e
YCTHOro onpoca no TemaTtuke rnosly4eHHbIX BONPOCOB; - NPEeA0CTaBUTb OTNAXEHHY0, KOPPEKTHO
paboTatoLlyo nporpamMmy, pesynbTaTbl BbIMONHEHMS KOTOPOW COOTBETCTBYIOT MNPAKTUYECKOMY
3a4aHuto; - OTBETUTb Ha BONPOCKI NpenoaasaTens, kacarwmnecs HenoCcpeaACcTBEHHO TEXHONOrnm
BbINOMHEHNS NPaKTUYEeCKOro 3a4aHuns; - CBOH0AHO OPUEHTUPOBATLCS B TEPMUHONOMN TEX TEM
(pa3nenos) ANCLMMANHBI, K KOTOPLIM NpUHagnexar nony4eHHble TeopeTudeckme Bonpoch 1
npakTu4eckoe 3anaHue.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCNOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune aucumnnnHbl "Teopns 1 NpakTMKa napannenbHblX BbIMUCNEHWIA" NpeanonaraeT UCNoNb30BaHNE CNeayoWero
nporpamMHoOro obecrneyeHnst U MHEPOPMALMOHHO-CMPABOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader XI

YyebHo-meToamyeckas nutepatypa ons LaHHOW OUCLMMAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obydatowmmcs. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENERN roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax 6usHeca. DoHn 6nbnmoteku cpopMUpoBaH C y4eToM
BCEX M3MEHeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKNIOYAET y4ebHMKN, y4ebHble nocobus, yiebHo-MeToauyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBapW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3gaHns u N3aaHus, Bbinyckaemble
usnarenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUSAM (henepanbHbiX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

Y4yebHo-MeToanYeckas nutepatypa ons GaHHOW OUCUMMNINHBI UMEETCS B HAann4nMm B 3N1IeKTPOHHO-6MBNNOTEYHO cucTeme
MapnaTenbcTea "flaHb" , BOCTyn K KOTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "/laHb" BknoyaeT B cebs
9NEeKTPOHHbIE BEPCMU KHUT nagatenbeTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nuTepatypsbl, a Takxe
3NEKTPOHHbIE BEPCUMN NEPUOANYECKNX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 9bC
ManaTenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HON, y4ebHON nutepaTtype 1 Hay4HbIM Nepuoan4YeckuM n3gaHmsiM no
MakcMManbHOMY KONMYeCTBY NPOOUbHbBIX HanpasneHnii ¢ cobniogeHmeM Bcex aBTOPCKMX U CMEXHbIX Npas.

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

OcBoeHve ancumnavHbl "Teopus 1 NpakTka napanienbHblX BblMUCIEHUIA" NpeanonaraeT UCnofb30BaHne crneayiowero
MaTepuanbHO-TEXHUYECKOro obecneyeHus:
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Mporpamma avcumnnvHbl "Teopus 1 NpakTrka napannenbHbix BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (poueHT) Kapumos B.C.

MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

12. Cpe.n,cma ajantauuv npenopgasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToapbl 1 TexXHonorum, obneryarouwme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto60oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nunyHbIX Nob30BaTeNen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabuypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3QaHne BO3MOXHOCTEN ansi 00y4atolmMxcs BOCNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYLWEHUSMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNS -
ayamarnbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYyasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe AUCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOIWI Ans nepenadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obydatollerocs ¢ npenoaasatenem, B TOM Yucne BeGUHaApoB, KOTopble MOryT
ObITb UCMONb30BaHbl ANs NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NpoBeieHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuThl BbINONHEHHbIX paborT,
NpoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPVMEHEHNe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Os OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXNTENbHOCTY caaym oby4atolyMcs UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHOW chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHas matemartumka n nHopmaruka” .
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