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Mporpamma ancumnnvHbl "Teopus 1 NpakTrka napannenbHbiX BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (DoueHT) AxmeT3sHos .3.

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 ancumnnvHbl "Teopus 1 NpakTrka napannenbHbiX BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (DoueHT) AxmeT3sHos .3.

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (ooueHT) AxmeTasiHoB U.3. (Kadbenpa cmcteMHoro aHannsa u
nHdoopmatmku, OTaeneHne NHHPOPMaLIMOHHBIX TEXHONOTUIA N SHepPreTnyeckmx cuctem), InZAhmetzyanov@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:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

Ork-3 CnocobHOCTb K pa3paboTke anropuTMUYECKMX 1 NPOrPaMMHbIX pPeleHnii B
06nacT CUCTEMHOrO 1 NPUKNAAHOr0 NPOrpamMMMpPOBaHNs, MaTeEMaTUYECKNX,
MHCPOPMALMOHHBIX N UIMUTALMNOHHBIX MOLenel, Co3naHunIo
MHCPOPMALIMOHHBIX PECYPCOB rnobanbHbIX ceTei, 06pasoBaTenbHOro
KOHTEHTA, NpUKnaaHbix 6a3 AaHHbIX, TECTOB U CPEACTB TECTUPOBAHUS
CUCTEM W CPEACTB HA COOTBETCTBME CTAHAAPTaM U NCXOA4HbIM TPEBOBAHUSM

MK-7 CnocobHocTb K pa3paboTke 1 NPUMEHEHWIO anropPUTMUYECKUX 1
NpOrpaMMHbIX pelweHnii B 061acT CUCTEMHOO M NPUKIaLHOro
nporpaMMHoro obecneyeHus

BbINyCKHWK, OCBOMBLUWIA AUCUMMANHY:
JlonxeH 3HaThb:

- 06beKT Kypca (napannenbHble BbICOKONPOU3BOANTENbHbIE BbIYUCIUTENBHBIE CUCTEMBI), MPEaMeT Kypca
(napannenbHble anropvTMbl), 3a4aqu Kypca (MeTodbl pacnapannenmsaHus U cpeacTsa opraHM3aLmm BbiNnonHEeHUs
napannenbHbIX NPorpaMm), MECTO TEOPUM NapanienbHbIX BbYUCIEHW B 06LIei COBOKYNMHOCTY U3y4yaeMblxX
ONCLUUMANH;

- aPXMTEKTYPY BbICOKOMPOU3BOANTENbHbIX BbIYUCIUTENbHBIX CUCTEM, TUMOBbLIE TOMONOMM CXEM KOMMYTAaLIMK,
KNlaccudomKaLmio MHOrOMPOLIECCOPHbBIX BbIYUCIUTENBHBLIX CUCTEM;

- MOJenun napannenbHbIX BbIYUCINTENbHBIX MPOLIECCOB, KOHLUEMNLUWNIO HEOrpaHNYeHHOro napannennama, Mogenmu
MHOIOMPOLIECCOPHbIX CUCTEM C 0bLLei 1 pacnpeLeneHHoN NaMsiTbio, MoAesb KOHBENEepPHON CUCTEMBI;

- MOfenb anroputMa B BuAe rpada 'ornepaHp - onepaunu’, npencTasneHne anroputMa B Bue rpagoa notoka gaHHbix,
pacnvcaHne napanfienbHbiX BblYNCIEHWUI;

- MoJesnb napannenbHbIX BblYMCIEHWNI B BUOE CETU I'IeTpm, OCHOBHblE I'Ip06J'IeMbI napannenbHbIX BbIYNCNEHWNIA:
CMHXPOHM3aLMs, B3aNMOUCKIIOYEeHNE, BNOKMPOBKA (TYMWKN);

- NOTOKOBYO MOZENb NapannenbHbIX BolMUCEHNI B BUAE rpadha 'mpoLecc-pecypc', NOHATNE npolecca, Npobnemsl
B3aVMOAENCTBNS MPOLIECCOB, CUHXPOHM3aLMS NapannenbHbIX MPOLECCOoB, annapar cobbiTuii;

- napannennsM AaHHbIX 1 napannenvam 3agad, nokasarenb agdeKkTMBHOCTN pacnapannennsaHns (yCckopeHue),

9P PEKTUBHOCTb UCMONIb30BAHUS BBIYUCINTENBHON CUCTEMBI, CNOCODLI OLIEHKM NokasaTenel agopeKTUBHOCTY;

- YPOBHU pacnapanfiennsaHns Bbl4UCNEHWUA, pacnapannenmsaHe BblYUCIEHUI Ha YPOBHE KOMaHL, BblpaXeHui,
NPOrpamMmMmHbIX MOLYyNen, OTOENbHO BbINOMHAEMbIX 3a0aHWUNA,

- napannenbHble A3bIK1 NPOrPaMMNPOBAHUS U PACWIMPEHUS 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, koMMyHMKaTOPbI, OYHKLIMU 0BMeHa
CO06LWEeHNAMM TMMNA 'ToYKa-ToYKA': BNnokMpyowmnii 1 HebNoKNpyLWKiA 0BMEH, CUHXPOHHbLIE N CTAHAAPTHLIE MOCHINKY
coobLeHwiA;

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

- NepCneKTnBbl Pa3BNUTNA MHOIonpoLUeCcCOpPHbIX BCwn napannenbHoro nporpaMMmmnpoBaHnA;

JonxeH ymeTb:

- paspabatblBaTb, OTNaXnBaTb 1 3anyckaTb Ha MCMNONHEHWE NapannenbHble NPorpaMMbl C MCMONb30BaAHMEM CPYHKLWIA
MPI;

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

- BbINOSIHATb aHaNN3 agoPEeKTUBHOCTU pacnapannenmpaHunus anroputMoB C UCMONb30BaHNEM Pa3/INYHbIX CUCTEM
opraHusauuu B3aMMoOenCcTBNS BETBEN;

JlonxeH Bnagetb:
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Mporpamma ancumnnvHbl "Teopus 1 NpakTrka napannenbHbiX BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (DoueHT) AxmeT3sHos .3.

- HaBblkaMU PELIEHUS PA3NINYHBIX CMOXHbIX BEIYUCIMTENbHBIX 3a4a4, Tpebyowmnx paspaboTku COOTBETCTBYHOLLMX
napannenbHbIX anropyuTMOB 1 UX MPOrPaMMHON peannaaunm, UCnonbays nporpamMmHbie nnatdgopmbl MPI, OpenMP.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHSATb Pe3ynbTaThl 0CBOEHUS ANCUMNANHBI B NPOXECCHUOHaNbHON AesTeNbHOCTH.

2. MecTo AUCUMNNMHLI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTteNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas y4ebHas aucumnimHa BkitoydeHa B pasnen "b1.B.0 .13 OucumnivHel (Mogynm)" OCHOBHOW NPOGECCHMOHANBHOM
obpasosatenbHol nporpammbl 01.03.02 "MpuknagHas mateMatvka u nHgopmatuka ()" u oTHocuTcs kK 0b6s3aTenbHbIM
AncuMnanHaMm.

OcBauBaeTcs Ha 4 Kypce B 7 CEMECTpe.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUEeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLiuxcs ¢ npenogasaresnem (NO BUAaM yyebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty oby4aromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI cocTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 54 yaca(os), B TOM 4ncne nekuun - 18 yaca(oB), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 90 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNHBI: 3K3aMeH B 7 CEMECTpE.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupbl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucUmnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmefllabopatopHble
Jlekumn 3aHATUA paboTbl
Tema 1. BeeneHue. Lenu, 3again n
1. [npobnembl NapannenbHbIX 7 1 0 0 5
BbI4MCIIEHNIA
Tema 2. MogenvposaHue 1 aHanua
2. napannenbHbIX anropuTMOB / 1 0 2 9
Tema 3. OueHka KOMMYyHVKaLNOHHOM
3. [cnoxHocTM napannenbHbIX 7 1 0 4 7
anroputmMoB
Tema 4. MpuHUMnbl pa3paboTku
4. napannenbHbIX METOA0B / 1 0 0 3
Tema 5. IHTepdoeric nepenayu
5. coobuweHuin MPI 7 1 0 0 4
Tema 6. Onepauvn nepegayu
6. [DaHHbIX Mexay AByMs npoLueccamu B 7 1 0 2 11
MPI
7 Tema 7. [NpounaBogHbIe TWMbI AHHBIX 7 1 0 5 5
B MPI
Tema 8. Ynpasnexuve rpynnamu
8. [mpoueccos 1 KOMMyHVKaTopamu. 7 2 0 4 10
BupTyanbHble Tononorum
Tema 9. MapannensHbie MeTObI
YMHOXEHUS MaTpuLbl Ha BEKTOP.
9 MapannenbHble METOLbI MATPUYHOTO / 4 0 12 14
YMHOXEHUS.
Tema 10. TexHonorus
10. nporpammmposaHus OpenMP 7 2 0 6 8
Tema 11. PeweHune cucteM nMHenHbIX
11'ypaBHeHw7| 7 1 0 0 8
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 12. MapannenbHblie MeTOabI
12.|peweHns auddoepeHLmanbHbIX 7 1 0 4 3
YPaBHEHWIA B HACTHbIX MPON3BOAHbIX
13.[Tema 13. MHoronoto4yHocTb B Qt 7 1 0 0 3
Utoro 18 0 36 90

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BBepeHue. Lienn, 3agaum n npobnembl napannenbHbIX BbIYUCIEHUN
[MoHsATME NapannenbHbIX BbIYUCAEHWUA. YCNOBUS 4OCTUXEHMS Napaniennama.

Mpumepbl napannenbHbIX BbIMUCAUTENbHBIX cucTeM. CynepkomnbioTepbl. PeiTuHr cynepkomnbiotepos. Tect LINPACK
NS OLEeHKN NPOM3BOANTENbHOCTMU.

Knaccuchmkauus BblYMCAUTENBHBIX CUCTEM.
TrnoBble CXeMbl KOMMYHVKALMK B MHOrOMpPOLLECcCopHbIX BC.
CucTeMHble NNaTgOPMbl AMsi NOCTPOEHNS KNacTePOB.

Tema 2. MopenupoBaHue M aHanU3 napannenbHbIX anropuTMoB
Mogenb Bbl4UCIEHU B BUAeE rpadpa "onepaumm - onepaHibl”.
OnucaHne cxembl BbINONHEHWS NapannenbHOro anropmMTma.
OnpepneneHne BpeMeHM BbINOMHEHNS NapanfienbHOro anropmutMa.
MNMokasaTenn ahdPEKTMBHOCTM NapaniefnbHoro anropnTma.
[MpuMep. BblyncneHne 4acTHbIX CYMM NOCnenoBaTenbHOCTN Yucen.
OueHka MakcmmanbHO AOCTUXMMOro napannenvama.

AHanna mMacwtabupyeMocTu napannenbHbIX BbIYUCTEHWIA.

Tema 3. OueHKa KOMMYHUKaLMOHHOM CI0OXHOCTU NapansieNbHbiX anropuTtMoB
Obwas xapakTepucTuka MexaHM3MOB Nepeaayn faHHbIX. ANropuTMbl Maplpytusaumu. Metonbl nepenayn JaHHbIX.

AHanua TPYyLoOEMKOCTUN OCHOBHbIX onepaLum?l nepenavyn naHHbIX: MeXay OByMms npoueccopamm cetn, OT 04HOro
npoueccopa BCem OoCTallbHbIM, OT BCEX NMpoLeCcCOopOoB BCEM npoLeccopam, 0606wWweHHas nepenaya naHHbIX.

Norunyeckoe npeacTaBneHne TONOAOrMY KOMMYHUKALMOHHOW Cpefbl.
OueHka TpyLOEMKOCTM onepaLmnii nepefadn AaHHbIX Ons KNacTepHbIX CUCTEM.

Tema 4. MpuHUMNBI pa3paboTkn NapannenbHbIX METOA0B
MogenupoBaHue napannenbHbIX NporpamM.

Otanbl pa3paboTku napannenbHbIX anropUTMOB: pPa3aeneHne BbIYMCNEHN HA HE3aBUCKMbIE YACTU; BblAENEHNE
WHPOPMAaLMOHHBIX 3aBUCMMOCTEN; MacwTabupoBaHme Habopa nosanay; pacnpeneneHune noasanay Mexny
npoLeccopamum.

I'Iapanneanoe peweHne rpaBVITaLI,I/IOHHOVI 3apayn N ten: pa36op BCEX 3TANnoB pa3pa60TKv| napannenbHoro anroputMma.

Tema 5. UHTepdbeic nepepaum coobeHunin MPI
OCHOBHbIE MOHATUS 1 ONpeaeneHns.

BeeneHue B pa3paboTky napannenbHblx NPorpamMm ¢ ncronb3oaHnem MPI: nHMUManusaums 1 3aseplieHune
MPI-nporpamm; onpeneneHne Konu4yecTsa 1 paHra npoueccoB; nepenaya coobweHunii; npuemM cooblieHwnit; nepeas
napannenbHas nporpamma ¢ ucrnonb3osaHuem MPI.

OnpeneneHne BpemeHu BbinonHeHnst MPI-nporpammbl. O630p KONNEKTUBHBIX ONepaumii nepesaymn LaHHbIX.

Tema 6. Onepauuu nepegaym gaHHbIX MeXxay AByms npoueccamu B MPI
Pexwumbl nepenaym gaHHbIX.

OpraHunsauus HebnokumpytoLwmx 06MEHOB fAaHHLIMU MEX Y NPOLECCAMN.
OnHOBpPEMEHHOE BLINOMHEHME Nepenayn u npmema.

O6o6LeHHas nepenaya AaHHbIX OT OAHOro NpoLecca BCEM NpoLeccam.
Ob606bLeHHas nepepaya faHHbIX OT BCEX MPOLECCOB OAHOMY MPOLLECCY.
O6was nepenaya faHHbIX OT BCEX NPOLIECCOB BCEM MPOLECCaM.
JlononHnTenbHble onepaummn penykunm OaHHbIX.

Tema 7. NMpousBoaHbie TUMbI AaHHbIX B MPI
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MoHsATne npon3BO4HOIO TMna OaHHbIX.

Cnocobbl KOHCTPYMPOBaHMUS NMPOV3BOLAHbLIX TUMOB OAHHBIX: HEMPEPbIBHBIA CNOCOB KOHCTPYMPOBAHNS; BEKTOPHBI Crocob
KOHCTPYMPOBaHWS; MHAEKCHBIA CNOCO6 KOHCTPYMPOBAHMUS; CTPYKTYPHbIA CNocob KOHCTPYMPOBaHUS.

Ob6bsaBneHne NPON3BOLHBIX TUMOB U MX YOANEHNE.
DdopMrpoBaHmne coobLEHNI MPU NOMOLLM YNAaKOBKMW 1 PacrakoBKW AaHHbIX.
Tema 8. YnpaBneHue rpynnamv rnpoL,eccoB U KOMMyHUKaropamu. BuptyanbHbie Tononorum

pynnbl, ynpasneHue rpynnamu. Co3naHue HOBbIX FPyrn HA OCHOBE CYLIECTBYOWMX C UCMONb30BAHEM OnepaLmii
06beanHeHNS, NepeceyeHuns 1 PasHoCTU.

KOMMyHVIKaTOpr, co3gaHune 1 ynpasneHne KOMMyHUKaTopamun. KOMMyHI/IKaTopr Nno yMOJlHaHuto. Cnocobbl co3naHus
HOBbIX KOMMYHUKATOPOB: ,D,Y6HI/IpOBaHI/Ie, NOOMHOXEeCTBO NMpoLeccos.

JekapTosbl TONONOrMK (pPeELWeTKN).

Tononoruu rpada.

Tema 9. MapannenbHblie MeTOAbI YMHOXEHUA MaTpuLbl Ha BeKTOp. NMapannenbHblie MeToabl MaTPUYHOIO
YMHOXEHMUSA.

MprHUMNBI pacnapannenmBaHuns.

lMocTaHoBKa 3apaym.

MNMocnenoBatenbHbI anropuTM.

PazpneneHve noaHHbIX.

YMHOX€EHME MaTpuLbl HA BEKTOP MPuW pa3feNeHnn AaHHbIX Mo CTPOoKaM.
YMHOXeHMe MaTpuLbl Ha BEKTOP MpW pasfeneHnn gaHHbIX no ctonbuam.
YMHOXeHWe MaTpuLbl Ha BEKTOP Npu 6N104HOM pasneneHnmn oaHHbIX.

Pa36op 1 aHanu3 Bcex aTanos NPOEKTUPOBAHUS NAPANNENbHOroO anropuTMa Ans BCeEX BapUaHTOB YMHOXEHMUS MaTpuLb
Ha BEKTop.

MocTaHoBKa 3aa4u YMHOXEHUS MATPULLbI HA MaTPULLy.
MNMocnepoBatenbHbI anropuTM.

YMHOXEHWE MaTpuL, NPpU NIEHTOYHO CXEME pPa3faeneHns AaHHbIX.
Anroputm dokca yMHOXEHMS MaTpuL, Npy 6N10YHOM pasfaeneHnn faHHbIX.

Tema 10. TexHonorus nporpammmuposaHus OpenMP

BeepneHune. Mogenb napanneanon nporpammobl. ,D,I/IpeKTI/IBbI M dpyHKUMN. ﬂapanneanble 1 nocnenoBartenbHble obnacTu.
Mogaensb OaHHbIX. Pacnpe,u,eneHVle BblHUCNNTENbHbIX 3a4a4. CI/IHXpOHI/I3aLI,I/IFIZ 6apbepbl, 3aMKU, KpUTN4eCKne cekunn.

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

Tema 11. PewueHue cucteM NMMHENHbIX YpaBHEHUN

lMocTaHoBKa 3a8a4w.

AnropuTm Maycca.

MocnenoBatenbHbIA anropuTM: NPSIMOi xon anropuTMma Maycca; obpatHbli Xo4 anroputMa.

MapannenbHas peanuaaums: onpeneneHve noasanad; BblaeneHne NHPOPMaLUNOHHbIX 3aBUCUMOCTEN;
MacwTabmpoBaHWe 1 pacnpeneneHne noa3anad no nNpoLeccopam; aHanma agPeKTUBHOCTW; MPOrpaMmMHas
peanvsauns; pesynbTaTbl BbIHUCAUTENbHbIX 3KCMEPVMEHTOB.

Tema 12. MapannenbHble MeToObl pewieHUs audhepeHUnanbHbIX ypaBHEHUA B YaCTHbIX NPOU3BOOHbIX
lMocnepoBatenbHble MeTOAbI peweHns 3agaym dupuxne.

MeTtopn Naycca-3erioens.

OpraHuzauusi napannenbHbiX BbYUCIEHWIA ANsi cucTeM ¢ obueli namsatbio Ha ocHoBe OpenMP Ha npuMepe MeToaa
lMaycca - Akobu: pelweHre NPobneM CUHXPOHU3ALMM BbIYUCNIEHUIA; B3aUMODBNOKUPOBKU; UCKOYEHNE HEOLHO3HAYHOCTM
BblYMCNEHWIA; BanaHCMpPOBKa BbIYUCNIMTENbHOW HAarpy3ku NpoLeccopoB. BonHOBbLIE CXeMbI NapanfenbHbIX BbIYUCIEHW.

Tema 13. MHoronoto4HocTb B Qt

Mognenb noTokoB rpadpmyeckoro npunoxeHust Qt. OCHoBHas HanpaBneHHOCTb MEXAHW3MOB MHOFONOTOYHOCTU B Qt.
YnpasneHne noTokamm Ha HAU3KOM U BLICOKOM YPOBHSIX.

BasoBas MHOronoTo4HOCTb B Qt (HU3KUIA YPOBEHD).
MoTokn 6e3 uukna obpaboTkm cobbITHiA.
NokanbHas namsiTb MOTOKOB.

Mepenaya naHHbLIX MeXAy NOTOKaMW.

MbloTekchbl 1 cemadoopbl.

BbiCOKOypOBHEBbIN NHTEPIENC MOTOKOB.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTeNbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpens 2017 roga Ne301).

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENBHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHWIA".

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeLeHNs TEKYLWEro KOHTPOMS yCNeBaeMocTu 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyjapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yuypexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxXckuiA) coenepanbHblil yHuBepcutet".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMmpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpoBeLEHNS TeKyLLEl, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YYpeXaeHuUs Boicwero obpasoBaHus "KasaHckuii (MprBonXcknin) dhenepansHblii
yHuBepcutet"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT6ps 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeNbHbIX Ppecypcax heaepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXLEHUS BbICIIErO NPOCECCMOHANBHOr0 06pasoBaHus

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHusepceutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permctpauum, noaroToBKM K UCNONb30BaHMIO B
y4ebHOM npoLecce W yoaneHns anekTpoHHbIX 0bpa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pas3oBaTeNbLHOMO yYpeXxAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKW 3HaHMWIA 0ByYatoWwmxcs
B (oeilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEeXAeHNM Bbicllero obpazosaHus "KasaHckuii

(MpwvBOMXCKMIA) dhenepanbHblin yHusepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 7
TeKyLL N KOHTPO/Ib

2. MonenupoBaHue 1 aHann3 napannenbHbiX anropuTMoB

3. OueHka KOMMYHUKALIMOHHOW CNOXHOCTW napannenbHbIX

anropuTMoB

4. MpuHuMnbl paspaboTkn napanienbHbIX METOA0B

5. MIHTepdeiic nepenaym coobwennii MPI

y NabopatopHble NK-7 . OMK-3 6. Onepauunun nepenayv aaHHbIX Mexady AByms npoueccamu B MPI
paboTbl ’ 7. MNpownssogHble TMMbI faHHbIX B MPI

8. YnpasneHwue rpynnamMu npoLeccoB 1 KOMMyHUKaTopamm.

BupTyanbHble Tononoruu

9. MapannenbHble METOABI YMHOXEHUS MAaTPULIbl HA BEKTOP.

MapannenbHble METOAbl MATPUYHOIO YMHOXEHWS.

10. TexHonorus nporpammuposaHus OpenMP
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. BeeneHue. Lenu, 3apayn n npobnembl napannenbHbiX

BbIYUCTIEHNIA

2. MogenvnposaHve n aHanus napannesbHbIX anropuTMoB

3. OueHka KOMMYHUKALIMOHHOW CNOXHOCTW napannenbHbIX

anropuTMoB

4. MpuHuMNbl paspaboTkn napanienbHbIX METOA0B

5. NHTepdpeiic nepenayn coobweHnii MPI

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

2 |YeTHeii onpoc MK-7., ONK-3 8. YnpasneHue rpynnamu npoLeccoB N KOMMyH/KaTOpamu.

BupTyanbHble Tononoruu

9. NapannenbHble METOAbI YMHOXEHMSA MATPULIbl HA BEKTOP.

MapannenbHble METOAbl MATPUYHOIO YMHOXEHWS.

10. TexHonorusa nporpammuposaHus OpenMP

11. PeweHne cnctem NMHENHbIX ypaBHEHWIA

12. MNapannenbHble MeTOAbI PeleHns auddepeHLmanbHbIX

ypaBHEHWUI B YACTHbIX MPON3BOAHbIX

13. MHoronoTo4HocTb B Qit

4. MpurHumnbl pa3paboTky napannenbHbIX METOA0B
3 KoHTponbHas MK-7 . OMK-3 5. NHTepdpeiic nepenayn coobweHnii MPI

pabota ’ 6. Onepaumun nepenaym gaHHbIX Mexay AByms npoueccamu B MPI
10. TexHonorusa nporpammuposaHus OpenMP

OKk3aMeH OrK-3, MNK-7

6.2 OnucaHue nokasartenen v KpUTepmes OLLEHUBAHNS KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax ux coopMmpoBsaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpoOns

OTnN4YHO Xopoluo Y nosn. Heyn.

CemecTtp 7

TekyLLUA KOHTPONb

NabopaTopHble |O6opyLoBaHME 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1

pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa [B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoAroToBKa. NMOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B oCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONTHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.

uensam.

YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OTBeT cnabo [[MoHATWiAHbIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MNpekpacHo ocBoeH Xopoluo ocBoeH OCBOEH 4aCTUYHO. lMoHnmMaHue maTepuana
NOHSATWIAHBIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |oparMeHTapHoe unu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA 13 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb mMatepuana no Teme. hopmynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCNOHHbIE
goopmMynupoBaTb CBOM  |popMynMpoBaTh CBOM  [DOPMyNMpPOBaTb CBOU  [MONOXEHUS.
MbICnn, 06CyXaaTb Mbicnn, obcyxnatb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHMS. MONOXEHUS. NONOXEHMS.
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cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

MpunoxeHne. Pa3BépHyToe coaepXaHne OLEHOYHbIX CPeACTB - B MPUKPENIEHHOM dhaiine
F_2020493135/TPPV_LR_KR.pdf

Cemectp 7

TekyLwMin KOHTPOIb

1. NNTabopartopHbie paboTbl
Tembl 2,3,4,5,6,7,8,9, 10
CM. NpUnoXxeHHbIn chain.
https://shelly.kpfu.ru/pls/student/docs/F_2020493135/TPPV_LR_KR.pdf
2. YCTHbIN onpoc
Temnl 1,2,3,4,5,6,7,8,9,10, 11,12, 13
Tema 1. Beegnenve. Uenwn, 3aaaun n npobnembl napannenbHbIX BoIMUCTEHNIA
B uem 3akno4aloTCs OCHOBHbIE CMOCODObLI NOCTUXEHUS nNapannenmama?

B uem MoryT cocTosiTb pasnmuusi napanienbHblX BbIYUCAUTENbHBIX CUCTEM?
B yem cocTomT NnpyHUMN pa3geneHns MHOrONPOLIECCOPHBLIX CUCTEM Ha MynbTUNPOLLECCOPb! K MyNbTUKOMMbIOTEPHI?
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B 4eM coCTOSAT NONOXMTENBHBLIE U OTPMLATENIbHBIE CTOPOHbI KNACTEPHbBIX CUCTEM?

Kakne Tononorum cetei nepefayun AaHHbIX Hanbonee WMPOKO NUCMOMb3YOTCS NPU NO-CTPOEHNN MHOTOMNPOLECCOPHbIX
cuctem?

B 4em cocTosiT 0coOBEHHOCTU ceTelt nepedadn AaHHbIX Ons Knactepos?

KakoBbl OCHOBHbIE XapakTEPUCTUKK CeTen nepenadn gaHHbIX?

Tema 2. MogenupoBaHve U aHanna napannenbHbiX anropuTMoB

Kak onpegenserca mogenb ?onepaumm ? onepaHabl??

Kak onpenensercsa pacnucaHvne ons pacrnpeneneHns BblMUCIEHNn MeXay npoueccopammn?

Kak onpenensieTcs BpeMs BbINOMHEHWS NapannensHoro anroputma?

Kakoe pacnncaHue siBnsetcs ontMmanbHbiM?

Kak onpenenntb MUHMManbHO BO3MOXHOE BPEMS PeWeHns 3anaqm?

Kakune oueHku cnenyeT ncnonb30BaTh B KAYECTBE XapakTEPUCTUKN BPEMEHW MOCNEOOBATENBHOIO PEWeHNs 3a8a4mn?
Kak onpenennts MMHMManbLHO BO3MOXHOE BPEMS MapannenbHOro peweHns 3anaym no rpa-gy ?onepannpl ?
onepaummn??

Kakune 3aBucuMocTyt MOryT ObiTb MONYYeHbI ANS BPEMEHMW NapanieflbHOro peweHns 3afaqv npy yBenmyeHun nnm
YMEHbLIEHNM YMCNA NCMONb3YEMbIX NPOLLECCOPOB?

Mpw KakoM HYu1cne NpoLeccopoB MoryT BbiTb MONyHeHbl BpEMEHA BbINOMHEHWUS Napaniefib-HOro anropuTMa, CornocTaBuMble
no NopsaKy C oLeHKaMy MUHMManbHO BO3MOXHOIO BPEMEHMW PEWEHNS 3a4a4mn?

Kak onpenensoTcs NoHATUS YCKOPEHNS U 3GEKTUBHOCTN?

B03MOXHO N1 BOCTUXEHNE CBEPXTMHEAHOMO YCKOPEHNSA?

B yem cocToMT NPOTMBOPEYMBOCTL Nokasartenen yCKkopeHus 1 agohekTUBHOCTU?

B uem 3aknoyaeTcs npobnema pacnapannenneBaHns nocnenoBaTenbHOro anropuTMa CyMMUMPOBaHMS YUCTTOBBIX
3Ha4YeHnin?

Kak coopmynmpyeTcs 3akoH Ampansa? Kakoi acnekT napannenbHbiX BbIYUCIEHN MO3BONSET YYECTb AAHHbIA 3aKOH?
Kakune npennonoxeHns ncnonb3aytoTtcs ons o6ocHoBaHust 3akoHa N'yctaBcoHa ? Bapcuca?

Tema 3. OueHKka KOMMYHVKALMOHHOM CNOXHOCTY NapannebHblX anropuTMOB

Kakue oCHOBHbIE XapakTepuCTVKN MCMONb3YOTCSA ANS OLEHKU TOMOMOrMm CeTU nepeaayn naHHoix? MpueeanTe 3Ha4eHUS
XapakTepucTVK Ans KOHKPETHbBIX TUMOB KOMMYHUKALMOHHBIX CTPYKTYP (MOMHbIN rpadp, NMHeika, peweTtka u ap.).

Kakue oCHOBHble MeToAbl MPUMEHSIIOTCS MPU MapLpyTU3auUmMn NnepesaBaeMbixX JaHHbIX MO ceTn?

B 4yem cocToAT OCHOBHbIE METOAbI Nepeaayn faHHbIX? MpreeanTe ONs 9TUX METOLOB AHANMTUYECKUE OLEHKN BPEMEHN
BbIMOMHEHUS.

Kakue onepauuu nepefayv AaHHbIX MOryT ObiTh BblAENEHbl B KAYECTBE OCHOBHbIX?

B 4em cocToaT anroputMbl BINONHEHMS NepeaaYn AaHHbIX OT OA4HOro NPoLeccopa BCeM NpoLeccopam ceTh ans
TOMONOrNiA KonbLa, peweTkun 1 runepkyda? MpreeanTe oLEHKN BPEMEHHOM TPYAOEMKOCTY ANst 3TUX anropyuTMOB.

B yem cocTosT anropuTMbl BbINOMHEHNS NEPefaYn AaHHbIX OT BCEX NMPOLLECCOPOB BCEM NpoLLeccopam cetu ans
TOMONOrniA KonbLa, peweTkn 1 runepkydba? MpreeonTe OLEHKN BPEMEHHON TPYLOEMKOCTW ANS 3TUX anropuTMOB.

B yem cocTosAT BO3MOXHbIE anropuTMbl BbINONMHEHNA onepaunn pe,D,yKU,I/II/I? Kakow ns anropuTtMoB ABnsgeTcd Hannydwmnm
Nno BpeMeHn BbIMNONMHEHNS?

B uem coctout anropuTM BbiNONHEHUA onepaunn ULMKNn4eckoro cogura?

B 4em cocTomT NonesHocTb MCNoNb30BaHUS OrMYecknx Tornonoruin? MpreeauTe NprMepbl anropuTMOB N0MM4YeCKoro
NpeLncTaBNeHUst CTPYKTYPbl KOMMYHUKALIMOHHOW CeTu.

B yem cocTomT pasnuyve Momnenein Ans OLEHKN BPEMEHM BbINONHEHNS OnepaLuii nepeaayn JaHHbIX B KNACTEPHbIX
BblYMCIMTENBHBIX cucTeMax? Kakas Mmogenb sisnsietcs 6onee To4HOM? Kakas Modenb MOXeT ObiTb MCMONb30BaHa AN
NpeLBapUTENbHOrO aHann3a BPEMEHHOM TPYLOEMKOCT KOMMYHUKALUMOHHBIX onepauuin?

Tema 4. MNprHUMnbI pa3paboTkn NapannenbHbIX MeTOL0B

B 4eM CcoCTOSAT MCXOAHbIe NPEANONOXeHUs AN BO3MOXHOCTW NPUMEHEHNS PACCMOTPEHHOW B NTeKLUM METOAUKM
paspaboTku napannenbHblX anropuTMOB?

KakoBbl OCHOBHbIE 3Tanbl NPOEKTMPOBAHNS 1 pa3paboTKy METOLOB NapannenbHbIX BbIYUCIEHNA?

Kak onpenensercs mogens ?noasanadn ? coobueHna??

Kak onpenensetca mogens ?npouecchl ? kaHanb??

Kakune ocHoBHble TpeboBaHus AOMXHbI ObiTb 06ecneyeHbl Npy paspaboTke napanfienbHbIX anroputMoB?

B uem cocToAT OCHOBHbIE OEACTBUS Ha Tane BblOeNneHus noalanaqy?

KakoBbl OCHOBHblE [EACTBUS Ha 3Tane onpeaeneHns MHEPOPMaLIMOHHbIX 3aBUCMMOCTER?

B ueM cocTosT OCHOBHbIE AECTBUS HAa aTane MaclTabrupoBaHns nmetollerocs Habopa noasanay?

B uem cocToaT OCHOBHbIE OENCTBMSA HAa aTane pacnpeneneHns nogsanady no npoLeccopam BbIYUCIUTENBHON CUCTEMBI?
Kak npoucxoout ouHaMmuyeckoe ynpaeneHne pacnpeneneHnem BblYUCINTENBHON HArpy3ku Npy NOMOLM CXEMBI
?MeHenxep ? uCnonHuTenb??

Kakoi1 MeTon napannenbHbixX BbIMUCIEHWIA Bbin pa3paboTaH ons peleHus rpaBuTaumoHHon 3agaqm N ten?
Kakoi1 cnocob BeinonHeHus onepauuy 06obeHHoro cbopa aaHHbIX siBnsietTcs 6onee adEKTUBHBIM?

Tema 5. NHTepdoeiic nepenayn coobwennii MPI

Kakol MUHUManbHbI HABop CPeacTB SBSETCS 4OCTATOYHbIM A8 OpraHn3aLmMmn napannenbHblX BblYUCIEHWA B CUCTEMAX
C pacnpeneneHHon namMsTblo?
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B 4em cocToMT BaXXHOCTb CTaHOAPTM3aUUM CPEACTB Nepeaayn CoobileHmin?

Yrto cnenyeT noHMMaTb No4 napannenbHOn Nporpammoin?

B 4eM pasznuyme NoHATMIA npouecca 1 npoueccopa?

Kakoli MuH1ManbHblil Habop doyHkumin MPI nossonsiet Hauatb pa3paboTky napannenbHbiX NporpaMm?
Kak onucbiBaloTCcs nepenasaemble coo0WeHNs?

Kak MOXHO opraHn3oBatb NpueM CoobLWEeHM 0T KOHKPETHBIX MPOLLECCOB?

Kak onpenenntb Bpems BbinonHeHns MPI-nporpamMmbl?

Tema 6. Onepaumnu nepenaym gaHHbIX Mexay Asyms npoueccamu B MPI

B yem paznuune napHbIX 1 KONNEKTUBHLIX ONepauunii nepefadn AaHHbIX?

Kakast cpyHkums MPI obecrneunBaeT nepenayy AaHHbIX OT OLHOro npoLecca Bcem npoueccam?
Yto noHmMmaeTcsa nog onepaumven pegykumm?

B kakux cutyaumsx cnefyet npuMeHsiTe 6apbepHyo CUHXPOHU3ALNIO?

Kakune pexumbl nepepayn gaHHbIx nogaepxusaiotcs 8 MPI?

Kak opraHunsyetcsi Hebnokupytowmin obMeH naHHbiMu B MPI?

B uem coctomT noHatue Tynuka? Korna goyHKLMS OLHOBPEMEHHOMO BbINONHEHUS MEpefaqy U nprvema rapaHTupyeTt
OTCYTCTBME TYMMKOBbIX CUTYaLUiA?

Kakne konnekTmBHble onepaumy nepeaayn gaHHbIX npenycMoTpeHsl 8 MPI?

Tema 7. [NpounssogHble TMMbl gaHHbIX B MPI

Y10 noHMmaeTcs Non NPOM3BOAHBIM TUMOM AaHHbIX B MPI1?

Kakune cnocobbl KOHCTPYMPOBaHUs TUMNoB nmetotcst B MP1?

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

Tema 8. YnpasneHve rpynnamu npoLeccoB 1 KOMMyHUKaTopamu. BupTyanbHbie Tononoruu

Y10 noHMMaeTcs no4 rpynnoi npoueccos?

Cnocobbl (hopMUPOBaHKWS rpynnbl?

Yrto noHmmaetcs B MPI nog KoMMyHuKaTtopom?

Ins yero MoxeT NnoTpeboBaTLCS CO3AaHNE HOBbIX KOMMYHUKATOPOB?

Yto noHumaetcs B MPI nog BupTyanbHOW TONoNornen?

Kakwve Buapl Tononoruin npegycmMoTpeHsl B MPI1?

Lns yero MoxeT okasaTbCs NONE3HbLIM NCMOMb30BAHNE BUPTYaNbHbIX TOMONOMNIA?

Tema 9. [NapannenbHble METOABI YMHOXEHMNS MaTpuLbl HA BeKTOp. NapannenbHble METOAbl MaTPUYHOTO YMHOXEHNS.
HasoBnTe ocHOBHbIE CNOCO6LI pacnpeneneHunst aNEMEHTOB MaTPULLbl MEXOY NPOLECCOPaMM BbIMUCTIUTENBHON CUCTEMBI.
B yem cocTonT nocTaHOBKa 3a4a4M YMHOXEHUS MATPULbl HA BEKTOP?

I'queMy npu paspaéoTKe napannenbHblIX anropnTtMoB YMHOXEHNA MaTpuubl Ha BEKTOP A0MNYCTUMO ,uy6nmposan:
BEKTOp-onepaHn Ha BCce I'IpOLleCCOpr?

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 UCMOMb3YyeTCs onepauns YMHOXEHUs MaTpuLl.

anIBe,D,I/ITe npuMepbl pa3nnyHbiX nocnenoBsarte/ibHbIX anropnuTtMOB BbINOTHEHNA Oonepaunn yMHOXeHUd Mmatpuul.
OTtnunyaeTcsa nn nx BblYUCANTENBbHASA pr,D,OGMKOCTb?

Kakue cnocobbl pasneneHusi AaHHbIX MCNONb3yTCs Npy pa3paboTke napanienbHbIX anropuTMOB MaTpUYHOro
YMHOXEHNS?

Kakue MHpOpMaLVOHHbIE B3aMMOOENCTBUS BbINOMHAIOTCA 4N anropnTMoB npu NIEHTOYHOM CXeme pasneneHnsa OaHHbIX?
Kakue MH(pOpMaLUNOHHbIE B3aUMOIEACTBUS BbIMOMHAOTCS ONs 6104HbIX anropnTtMoB YMHOXeEHnA ManI/ILI,?

OueHuTe BO3MOXHOCTb BbINMOHEHNS MATPUYHOTO YMHOXEHUS Kak MOCNenoBaTeNbHOCTM OnepaLunin yMHOXEHUS: MaTpyLbl
Ha BEKTOP.

Haite obLyto xapakTepucTrky NporpamMmHoi peannsauum anroputma dokca. B yem MoryT cocTosTb pasnuyms B
NporpamMMHol peannsaunm opyrux paccMOTPEHHbIX anropuTMoB?
Tema 10. TexHonorus nporpammuposaHns OpenMP

Tema 11. PelweHne cuctem NMHENHbIX ypaBHEHWIA

Yto npegcrasnaet coboit cuctema IMHenHbIX ypaBHeHMI7I? Kakune t1nbl cuctem Bam n3-BecTHbl? Kakune MeTtoapl MoryTt
6bITb MCMONb30BaHbI A5 peweHnsa CNCTeM pa3HbiX TMNoB?

B yem cocTouT nocTaHoBKa 3a4a4m peWweHns CUCTEMbI IMHEVHbBIX YPaBHEHWIA?
B yem npes napannenbHoi peanudauum metoga Faycca?

Kakune nHdopmMaunoHHbIe B3anMOLENCTBUS MMetoTCS Mex ay 6a30oBbiM/ NoA3anadyamMun ons napannenbHoro BapunaHTa
meTtona Maycca?

Kakosbl nokasatenu agohekTUBHOCTU ONS NapanienbHoro sapmaHta metona Maycca?

B yem cocTonT cxema nporpamMMHOi peannsaumn napannenbHoro sapunaHTa metoaa [faycca?

B yem coctonT noes napannenbHol peanMsaunm MeTona ConpsXeHHbIX rpagneHToB?

Kakoii1 n3 anropntmMos obnanaet 60/blleil KOMMYHUKALMOHHOM COXHOCTBIO?

Tewma 12. MapannenbHble MeTOAbI peweHns andgepeHUmanbHbiX yPaBHEHWIA B HACTHbIX MPON3BOAHbIX
Kak onpenensetca 3apaya Oupwnxne ana ypasHeHus NyaccoHa?
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Kakune crnocobbl pacnapannenmBaHnga CETO4YHbIX METOOOB MOTYT ObITb MCMONb30BaHbI AN MHOronpouecCopHbIX
BbIYMCNNTENBHBIX CUCTEM C 0blLel NaMsaTbio?

B kakux cutyaumsix Heobxoamma CUHXPOHU3aLUWs napannenbHbiX BBIYUCTEHNA?
Kak xapakTepuayeTcsi noBefeHne napannenbHbIX y4acTKOB MPOrpammbl NMpu HaNMYmnm yCcno-Buii COCTA3aHUs MOTOKOB?
B uem coctomT npobnema B3anMobBNIOKNPOBKA?

Kakne metonbl MoryTt 6bITb MCMONb30BaHbI AN AOCTUXEHMS OOHO3HAYHOCTH pe3ynbtaTtoB napannenbHbiX BblYUCNIEHWUN
ONSt CETOYHbIX METOO0B?

Kak nameHsietcst 06beM Bbl4MCNEHWIA npun npumMeHeHnn MeTonos BOJIHOBOW O6p8.60TKI/I OaH-HbIX?

Kakune npobnembl NpuxoanTcst pewatb Npv opraHM3aumnmy napanfienbHbIX BbIYUCNEHNUI HA cUCTeMax ¢ pacnpeneneHHom
namsaTbio?

Kakne oCHOBHbIe CXeMbl pacrpeneneHust 4aHHbIX MeX Iy NPoLeccopaMmn MOryT BbiTb UC-NOMNb30BaHbl )15 CETOYHbIX
mMeTon0B?

Tema 13. MHoronoto4HocTb B Qt

Kakune oCHOBHblE NOAX0A4bl K OpraHM3aLmm MHOroNoOTOYHOCTY peann3osaHbl B Qt?

KakoBbl 0CO6EHHOCTM peanuaaunm MHOronoTo4YHoCTH Ha ocHoBe QThread ¢ 06paboTkoit coobleHwnin B NoToke, 6e3
06paboTkn CoobLWeEeHN B MoToKe?

Lns yero Ncnonb3yrOTCSA MbIOTEKCHI 1 ceMadoopbl? B 4eM nx otnmumsa?

Y710 NoHMMaeTcs nol CBOMCTBaMU peeHTepabenbHOCTbM 1 NOTOKOBE30MacHOCTN COyHKLMN?
Kak opraHusyetcsl pabota ¢ obLiei 1 nokanbHon NaMsiTbio B NOTOKax?

KakoBbl OCHOBHbIE 0COOEHHOCTY BLICOKOYPOBHErO MHTEPAECA MHOrONOTOYHOCTM B Qt?

3. KoHTponbHas pabora

Tembl 4,5, 6, 10

HyneBble BapuaHTbl KOHTPO/bHBIX 3a4aHUIA CM. B MPUIOXEHHOM doaiine.
https://shelly.kpfu.ru/pls/student/docs/F_2020493135/TPPV_LR_KR.pdf

Ok3ameH

Bonpochbl k ak3ameny:

1. MNoHATME NapannenbHbIX BbIYUCNEHWIA. YCNOBUS AOCTUXeHWs napannenvama. KoHeeepHas opraHusauus
BblYMCneHuii. CynepKoMnbloTepbl.

. Knaccmgpoukaums Bbl4NCANTENBHBIX CUCTEM

. Tononornm cetn nepeaayn faHHbIX. XapakTepmucTkn TONonormm cetu.

. MogennposaHve n aHanus napannenbHbIX BbIMMCAEHWIA: MO4ENb BbIMUCNEHWIA B BUAE rpadpa ?onepaumun ? onepaHibl?.
. OnucaHne cxembl BbINONHEHWS NapannenbHOro anropmMTMa.

. OnpegpeneHne BpeMeH BbINOMHEHNS NapanienbHoro anroputma.

. MokazaTenu agpdpekTMBHOCTY NapannenbHoro anroputMa. MNpumep: BeluncneHve obweli cyMmbl Habopa 3Ha4YEHUIA.
. OnpeneneHne nokasartenei aPEKTUBHOCTY B 3a[la4e BbIYMCIEHUS YACTHBIX CYMM Habopa 3Ha4YeHWiA.

. OueHka MakcumanbHO OOCTMXUMOro napannenmama. 3akoH Amaans. 3akoH N'yctaBcoHa-bapcuca.

10. AHann3 macwTabupyemMocTy napannenbHbIX BbIMUCIEHWIA.

11. OueHka KOMMYHUKAUMOHHOW CNOXHOCTW NapannenbHbiX anroputMoB. BpemeHHbie xapakTepnctuku
KOMMYHWKaLNOHHbIX onepaunii. Metoabl nepefayun gaHHbIX.

12. Jlornyeckoe npencrasneHne Tononormm KOMMyHUKaUNOHHON cpenbl.

13. OueHka TpyooeMKOCTH onepaunii nepenayn AaHHbIX NS KNacTepPHbIX CUCTEM.

14. Cxema pa3paboTku napannenbHbix anroputMoB. KpaTtkas xapakTepuctuka aTanos.

15. MonenupoBaHue napannenbHbix nporpaMm. OCHOBHbIE BUIbI 1 0COOEHHOCTU MOLENEN.

16. O1anbl pa3paboTky napannesnbHbIX anropuTMOB: pasfieneHne BblYUCNEHUI Ha He3aBrCHMbIe YacTu. Mpumep.

17. Otanbl pa3paboTky napannesnbHbIX anropuTMOB: BblAgNeHNe NHPOPMaLIMOHHBIX 3aBucMMocTei. Mpumep.

18. OTanbl pa3paboTky NapannenbHbIX anropyuTMoB: MacwTabupoBaHme Habopa nogsanad. Mpumep.

19. Otanbl pa3paboTky NapannenbHbIX anropuTMOB: pacnpeeneHne noasanad Mexay npoueccopamu. Mpumep.

20. MPI: obwas xapaktepuctuka. OCHOBHble NoHATUS 1 onpeaeneHus B MPI: npouecc; paHr npouecca;

21. OCHOBHble NOHSATUSA U onpeneneHns B MPI: onepaunmn nepefayv AaHHbIX; rpynnbl 1 KOMMYHUKATOPbI; TUMbl JAHHbIX;
BUPTYasbHble TOMONOTUN.

22. CTpykTypa napannenbHoi nporpamMmbl Ha 6ase MPI. MHnunannsaums, douHannsaums nporpammbl. OnpenenexHue
KonmyecTsa NPOLIECCOB M paHra npouecca.

23. Onepauun napHoro obMeHa aaHHbiMK B MPI.
24. Bugbl KONNEKTUBHbIX onepaunii obmeHa naHHbiMm B MPI.
25. CnHxpoHusaums ebidncnennin 8 MPI. HasHaveHne cuHxpoHmsaumn.

26. Pexuvmbl nepefaqn faHHbIX B onepauusix napHoro obmeHa. CtaHOapTHbIA, CUHXPOHHBIN, Bydepu30BaHHbIA PeXnMbI
nepenayun LaHHbIX, PEXMM Nepeaayy no roToBHOCTM.

27. MNpounasogHble TWNbl AaHHbIX B MPI: NOHATME Npou3BOAHOIO TUNa, KapTta Tuna, XapakTepuCcTMKN NPON3BOSHOMO TUNa.
28. MpownsBoHble TUMbl AaHHbIX B MPI: cnocobbl KOHCTPYUPOBaHKS.

29. MNpownsBoHble TUMbl AaHHbIX B MPI: gpopMupoBaHve cooblieHunid npy NoMoLLY ynakoBKM Y PacnakoBKM JAHHbIX.

30. Mpynnbl u koMmyHrkaTopbl B MPI: HagHaueHue, cnocobbl co3aaHns, yaaneHue.

31. Bugbl napannenuama: napanienmam no AaHHbIM, OYHKLUNOHANbHbIA napannenuam. Npumepsi.

O©oOoONOOGTLA~WN

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290161619
Crpanvua 1213 17.

o



Mporpamma ancumnnvHbl "Teopus 1 NpakTrka napannenbHbiX BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (DoueHT) AxmeT3sHos .3.

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:

Borauyés, K.HO. OcHoBbI NapannenbHOro NporpaMMnpoBaHns [OnekTpoHHbIN pecypc] : yuebHoe nocobue / K.HO. Borayés.
? OnekTpoH. AaH. ? Mockea : NapatenbcTBo 'labopaTtopust s3HaHwuit', 2015. ? 345 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/70745. ? 3arn. ¢ akpaHa.

OcHOBbI MHOFOMOTOYHOIO Y NapannenbHOro nporpaMmMmpoBanus: YuebHoe nocobue / Kapenosa E. L. - KpacHosip.:CDY,
2016. - 356 c.: ISBN 978-5-7638-3385-0 - Pexxum poctyna: http://znanium.com/catalog/product/966962
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MpakTrkyM No napannenbHOMy NporpamMMmMpoBaHnio: YuebHoe nocobue / bopayHos C.B. - CM6:6XB-Metepbypr, 2017. -
236 c.: 60x90 1/16 (O6noxka) ISBN 978-5-9909805-0-1 - Pexum goctyna: http://znanium.com/catalog/product/978561

7.2. [lononHuTtenbHas nuTepartypa:

MpakTukyM no napannenbHOMy NporpaMMMpPOBaHUIO C UCMOIb30BaHNEM SNEKTPOHHOr0 3aaadHuka Programming
Taskbook for MPI: YyebHoe nocobue / M.3. AbpamsH. - PocTos H/L: M3patenbctBo KODY, 2010. - 172 ¢. ISBN
978-5-9275-0778-8 - Pexum poctyna: http://znanium.com/catalog/product/549949

Qt 5.3. MNpodbeccrnoHanbHoe nporpammupoBaHune Ha C++: Mocobue / LUnee M. - CM6:6XB-Metepbypr, 2018. - 1072 c.:
70x100 1/16. - (B nognuHHuke) (Mepennét) ISBN 978-5-9775-3678-3 - Pexum pgocTyna:
http://znanium.com/catalog/product/943625

Mogenv napannenbHoro nporpammmpoBaHus: Mpaktuydeckoe nocobue / depotos W.E. - M.:COJIOH-Mp., 2017. - 392 c.:
60x88 1/8. - (bubnuoteka npogeccuoHana) ISBN 978-5-91359-222-4 - Pexum pocTyna:
http://znanium.com/catalog/product/858609

MapannenbHoe NporpaMMMpoBaHne 415 MHOFONPOLIECCOPHbIX BIMUCNUTENbHBIX cucTeM: Nocobue / HeMHiornH C.A.,
Crecuk O.J1. - CMN6:6EXB-MeTtepbypr, 2014. - 397 c. ISBN 978-5-9775-1877-2 - Pexum gocTtyna:
http://znanium.com/catalog/product/940180

Yunbsive 3., MapannenoHoe nporpamMmmupoBaHmne Ha C++ B genctemu. Mpaktuka paspaboTky MHOrOMOTOYHBIX NMPOrpamMm
[OnekTpoHHbIA pecypc] / SHTOHU Yunbsme ; MNep. ¢ aHrn. Candkub A.A. - M. : IIMK TMpecc, 2012. - 672 c. - ISBN
978-5-94074-448-1 - Pexum poctyna: http://www.studentlibrary.ru/book/ISBN9785940744481.html

8. NepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOM ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 BUCLUMNMNHBI (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-YHusepcutetr CynepkoMnbloTepHbIX TexHonorun: Teopuns u npaktmka na-pannefbHbiX BblYUCIEHN -
http://www.intuit.ru/studies/courses/1156/190/info

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bupg pa6ot MeTtoauueckme peKkoMeHpaLmmn

nekumm Bo BpeMs NeKLMOHHbIX 3aHATWA CTYAEHTY PEeKOMEHOyeTcsl BeCTU KpPaTKuid KOHCMNEKT, ouK-CrUpys
OCHOBHbIE TEOPETMNHECKUE MOMOXEHMNS N3yHaeMbIX pas3nenoB AUCUMnavHbL. Mpy Noaro-ToBke K
YCTHOMY OMpOCY, KOHTPONbHLIM paboTam 1 aKk3aMeHaM creflyeT B NepByio odepeab 06-palaTbes K
KOHCMEKTY NeKumin no aucumunnmue. MNprnyeM paboTa ¢ KOHCNEKTOM NEKUUA 1 Opy-TMK
nMTEPaTyPHBIMA NCTOYHMKAMK AO0JIXHA NPOBOANTLCS CUCTEMATMHECKU, B MpoLecce 3Tol paboTsl
CTYLEHT OOMXEH cTapaTtbCs MoNy4nThb NosIHOE NpefacTaBneHne 06 MHTePECyWMX ero BOnpocax,
0C0HEHHO, ecnin BO3HUKM TPYLHOCTY B MOHUMaHNU KaKOW-TO TEMBI.

Bo Bpems nekummn HacTosiTeNbHO PEKOMEHOYETCSl BOBMIEHEHHOCTb B AManor ¢ nektopom. Cnenyet
CTPeMuTbCS OTBEYaTb Ha 3aaBaeMble MM BOMPOChHI, y4acTBOBaTb B 0OCYXAEHMSIX OT-AeNbHbIX
BONpOocoB. Ecnu cTyneHT He ycneBaeT 3a TEMMNOM MoAayy Matepuana unm Kakom-To acrnekt
0Ka3ancs CAMWKOM CMOXEH LS BOCUNPUSITAS, PEKOMEHIYEeTCS Npy NepBOi BO3MOXHO-CTY 3aaTbh
YTOYHSIIOWMIA BOMPOC WU NMOMPOCUTL NPernoaaBatensi NOBTOPHO PACCMOTPEThL Bbl-3BaBLUNIA
3aTpynoHeHus Matepuan.

nabopatopHble | JlabopaTtopHble 3aHATUSA NPOBOASTCS B KOMMbIOTEPHOM Knacce. 3aaaHns no nabopatopHbiM
pabothl paboTam, pekoMeHaLmMy Mo KX BbINONHEHWIO U NPUMEPDI BbINONHEHNS HAXOAATCS B

COOTBETCTBYIOLLMX METOAMNYECKUX MATEpUanax.

KoHTponb 3a BbinonHeHeM nabopaTopHbix paboT MPoXoauT B BUAE 3aLUMTbI COOTBETCTBYHOWEN

paboTbl NpenoaaBaTtento Ha KOMMbOTEPE UHAVBMAYANbHO KaXablM CTYAeHTOM. [lns ycnewHoi

3aWWMNTbI CTYAEHT OONXEH:

? NpeLoCTaBNTb OTNAXEHHYIO, KOPPEKTHO paboTatolLyto nporpammy, cnocod peanusauum u

pesynbTathbl BbINONHEHUS KOTOPOW COOTBETCTBYIOT 3a4aHWI0;

? 6bITb rOTOBLIM OTBETUTb HA BOMPOCHI Npenonasarens, kacawowmecs: 1) HenocpeacTBEHHO

MCXOLHOro koda nporpammbl Nnbo onpeaeneHns Knacca, 2) peannsoBaHHbIx B paboTte

anropuTMoB, 3) TEOPETMHECKOrO MaTeprana, Heo6X0anMOro Ans BbINOMHEHNUS 3aAaHNs;

? 3HATb U NOHMMATb OCHOBHbIE TEPMUHbI NPEeAMETHOM 061acTh, KOTOPON NPUHALNEXUT Pellaemas

3ajava.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosiTenbHas | OcobeHHOCTbIo 00y4eHNs 6akanaBpoB SIBNSETCS BbICOKUIA YPOBEHb CAMOCTOSITENIbHOCTU

paboTta obyyatowmxcs B xoae obpasoBatenpHoro npouecca. MoxHoO BblAeNUTb OBa BMAA
caMoCTOSITeNbHON paboThl - ayAnTopHas, Noll PyKOBOACTBOM NMpenonasartens, U BHeayoUTOpHasl.
Ayau-TopHasi caMocTosTenbHas pabota no AMCUUNIMHE BbINOMHSAETCS Ha YY4eOHbIX 3aHATUSX No[,
He-nocpeacTBEeHHbIM PYKOBOCTBOM Mpenoaasatens 1 no ero 3agaHuio. BHeaynmTopHas
camocTosiTeNbHast paboTa BbINONHSAETCS CTYAEHTOM M0 3afaHuio npenoaasarens, Ho 6e3 ero
HernocpenCcTBEHHOro y4acTus. Ha ayauTopHbIX 3aHATUSIX MO AucUMnanHe ?Teopus 1 NpakTuka
napannenbHbiX BbIMUCIEHWIA? C y4acTUeM npenoaasaTens NPUMeHsIIoTCS cneayiolme doopMbl
CPC: - Tekywme KOHcynbTaumu; - pasbop 1 npopaboTka 0CHOBHbIX NPUEMOB paboTbl 1 cnocoboB
peleHns 3anay no aucumnnuHe. BueayoutopHas CPC no avcuunnvHe: - npopaboTka 1 yCcBOeHue
TeopeTM4eckoro MaTepuana Ha 6ase pekoMeHIOBaHHOM NpenoaasaTteneM y4ebHo nuTepaTypsi
(BKMIOYAS BNEKTPOHHBLIE BUBNMOTEKM 1 Ap.); - NOAroToBKA K nabopaTopHbIM paboTam (M3yyeHue
06pasLoB BLIMNONHEHWS 3a0aHNiA, pa3obpaHHbIX MPUMEPOB PeLleHNsl HEKOTOPbIX 3a4a4y 1 ap.); -
ochopMneHne OTHETOB Mo nabopaTopHbIM paboTaMm; - NOAroToBKa K YCTHOMY OMNpocy; - MOAroToBKa
K KOHTPOJIbHOW paboTe; - MoAroToBKa K 9K3aMeHy.

YCTHbIVi ONPOC | YCTHbIA ONPOC NPOBOAMTCSA MO BCEM TEMaM (pasaenam) aucumninHbsl ?Teopus n npaktuka
napannenbHbiX BelMUCIeHNn?. OnNpoc NpoBoaMTCS Ha nabopaTopHbIX 3aHATMSIX, obydyatowmecs
OTBEYaloT Ha BOMPOCHI Npenogasartens cornacHo NepeyHo BONPOCOB K YCTHOMY onpocy. Bonpocel
HocAT B 6ONbWWHCTBE Cly4aeB TEOPETMHECKMIA XapaKTep 1 3a0aloTcsa Ons akTyanusauum
NEeKUMOHHOro Matepuana, a Takxe 4ns NpoBepkn OCBOEHNS CTYAEHTOM OCHOBHbIX TEPMUHOB,
NOHATUI N TEOPETUHECKUX MONOXEHWA ONCUUMUHDI.

KoHTponbHas | KoHTponbHas paboTa NpoBOaUTCS B KOMMbIOTEPHOM Kfiacce. BoinonHeHne KOHTPONbHbIX paboT no

pabota avcumnnuHe ?Teopus U NpakTyka napanienbHblX BbIMUCIEHWIA?. HANPaBNEHO Ha NPOBEPKY
OBNafeHns HaBblikamMu pPa3paboTky 1 OTNALKMU NPOCTLIX KOHCONbHbLIX anrOPUTMOB B paMkax
KOHLENLMA CTPYKTYPHOr0, MpoLieaypHOro nporpamMmmupoBaHus. KoHTponbHele paboTol
BbINONHAOTCA CTYLEHTOM B ayANUTOPHOE BPeMS Ha KOMNbioTepe B TeyeHune 60-80 MUHYT co-rnacHo
onpeneneHHoMy BapuaHTy. TEKCT KOHTPO/bHOM paboThl conepXxmnT 3agaqy (3anadyu), B
OOPMYNNPOBKE KOTOPOM CTYAEHTY NpednaraeTcsl Hanncatb KOHCONbHYIO NPOrpamMy Ha s3bike
C/C++, peanusyiolLyto TOT UK MHOIM NapannenbHblli BEIMUCAUTENBHBIA anropntM nubo cnocob
nepefayv faHHbIX Mexay npoLeccamu/notokamu. KOHTPObHbIE paboTbl BLIMONHSAOTCS MO
cnenyowmm Temam: ?lMpuHumnbl paspaboTkn napannenbHbix MeTonoB?; ?HTepgpelic nepenayn
coobuweHuin MP1?; ?0nepaunn nepefayv faHHbIX Mexay AByMsi npoueccamm B MPI?;
?TexHonorns nporpammupoBaHnsg OpenMP?. BbinonHEHHbIE CTYAEHTOM KOHTPO/bHbIE 3a4aHNS
cLaloTCcs Ha NPOBEPKY B 3MEKTPOHHOM Buae. [Ins yCnewHoi 3awmtbl KOHTPOMbHOM paboTh
CTYLEHT OOMKEH NPeAoCTaBUTb OTNaXEHHYI0, KOPPEKTHO paboTalolLyto nporpamMmy, peaynbTarh
BbINOSIHEHNSI KOTOPOI COOTBETCTBYIOT 3aaHUI0; ObITb FOTOBLIM OTBETUTb HA BOMPOCHI
npenojasaTens, kacarmLlmecs: peanM3oBaHHOro B NporpamMme anroputMa, a Takxe
HernocpeACTBEHHO NCXOOHOro Kofa nporpammbl.

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky

PerncrtpaumoHHbin Homep 10290161619
Crpanvua 1513 17.



Mporpamma ancumnnvHbl "Teopus 1 NpakTrka napannenbHbiX BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (DoueHT) AxmeT3sHos .3.

Bup pabot MeTtoaunyeckue peKkomeHaauum

3K3aMeH OK3aMeH NpoBOAMNTCSA MO OKOHYaHMU NEePBOro CEMECTPa U3y4eHMs OUCLUMINHDL. DK3aMeH
SABNSIETCA POPMOW MPOMEXYTOYHOIO KOHTPONSA 3HAHWUIA U YMEHWUIA, NOSTyYEHHbIX Ha ayAUTOPHbIX
3aHATUSAX (Nekumsx, nabopatopHbix paboTtax) U B MpoLecce caMocTosTeNbHOW paboTel. B xone
NMOAroTOBKM K 9K3aMeHy CTyLeHTy pekoMeHayeTcs npopaboTtaTtb TeopeTnyeckuii Matepman
nekunmn, Takxe pekoMeHayeTcs NpOCMOTPETb U NOBTOPUTL NPAKTUYECKUA MaTtepuan Bcex
nabopaTtopHbIx paboT. JIeKLMOHHbBIA MaTepuan LOCTYMNeH B COCTaBe 9NeKTPOHHOro
y4ebHO-MeTOAMYECKOro KoMMeKkca No AUCUMMIIMHE, Pa3MELLEHHOrO Ha CEPBEPE NOKaNbHO cetu
WHCTUTYTa. Matepman cogepXuT NoMHbIA UNNIOCTPUPOBAHHbIA TEKCT NEKUUA, a Takxe
npeseHTtaunm B popmate MS PowerPoint (MS Word) no kaxaomy Tematudeckomy pasgeny. B
KayecTBe UCTOYHMKOB MOMy4YEHNS TEOPETUHECKUX N CNPABOYHbIX CBEAEHUI NeKUMM MOXHO
paccMatpuBatb Kak NepBUYHbIA, 0OHAKO He € AMHCTBEHHbIA NCTOYHUK. [TOMUMO Nnekuunn cTygeHT
JLONMXEH aKTUBHO 1 CaMOCTOSITENbHO paboTtatb C NMTepaTypPHbIMU UCTOYHMKAMW, UCTOYHMKAMIU B
ceTn VIHTepHeT, B TOM YMCe CnpaBoYyHbIMMA CUCTEMAMM M UCTOYHUKAMK MO A3biky C/C++.
[MpuBeTCTBYETCS 3HAHWE TEXHUYECKOrO aHrMNCKOro A3blka, 4OCTATOYHOE ONS YTEHUS U
NMOHUMAHMWS TEXHUYECKUX CMPABOYHbIX TEKCTOB. 3a4aHuns, BblAaBaeMble CTYAEHTY Ha 9K3aMeHe,
COCTOAT U3 TEOPETUYECKOW U NPakTUYECKon YacTen. Teopetnydeckas 4actb COAEPXNT OBa
BOMPOCA 13 NepeyHs BOMPOCOB K 3K3aMeHy 1 TpebyeT YCTHOro 0TBeTa, NpakTMieckas 4actb
BK/tOYAET 3a4aHue, BbIMOMHAEMOE Ha KOMMblOoTepe (HanucaTb KOHCO/bHYIO NPOrpaMMy Ha OCHOBE
napannenbHbiXx MeTonoB 06paboTku AaHHbIX M KOMMYHUKaUMK Mexay npolueccopamu). Ha
NnoAroToBKY YCTHOrO OTBETA U BbIMOMIHEHNS NPAKTUYECKOro 3a4aHus ctyaeHTy gaerca 1-1,5 yaca.
Lns ycnewHoro oteeTa Ha 9k3aMeHe CTYAEHT AOXKEH: - KOPPEKTHO M B AOCTATOYHOM 06beMe
OCBETUTb AaHHble TeOPEeTUYECKUe BOMPOCh! - MPOLEMOHCTPUPOBATL 3HAHWS KakK IEKLNOHHOIO
maTtepuana, Tak U matepuana u3 nuTepatypHbIX MICTOYHUKOB; - KOPPEKTHO OTBETUTb Ha BOMPOCHI,
3aflaBaeMble B X04e YCTHOro onpoca rno remartuke nosydYeHHbIX BONPOCOB; - NPeaoCTaBnTb
OTNIaXEHHY0, KOPPEKTHO paboTaroLLyto NporpamMmy, pesynbTaThl BbIMOMHEHWS KOTOPOA
COOTBETCTBYIOT NPaKTUYECKOMY 3a4aHuI0; - OTBETUTb Ha BOMPOCHI Mpenogasarens, kacawouwmecs
HenocpenCTBEHHO TEXHOMOM BbIMONHEHNS NPAKTUYECKOro 3aiaHust; - cBOGOAHO
OpUEHTUPOBATLCS B TEPMUHONOIAM TEX TEM (Pa3nenos) AMCLUMANHBI, K KOTOPbIM NpUHaanexar
nony4yeHHbIe TeopeTnyeckKmne BONPOCh U NPakTU4yeckoe 3afaHue.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJalouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune aucumnnnHbl "Teoprs 1 NpakTMKa napannenbHbIX BbIMUCNEHWIA" NpeanonaraeT UCNoNb30BaHNE CNeayWero
nporpamMHoOro obecrneyeHnst U MHPOPMALMOHHO-CMPABOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

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

Adobe Reader XI

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW OUCLMMAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obydatowmmcs. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PULMPOBAHHbIX CNELManMCcTOB B pasnnyHbix cgpepax 6usHeca. DoHn 6nbnmoteku cpopMUpoBaH ¢ y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKIOHYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBapW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CleunanbHbie Nepuoanyeckme N3agaHns u N3faHus, Bbinyckaemble
usnatenbcTeamu By3oB. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUSAM (henepanbHbIX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro NnokoneHus.

Y4yebHo-MeToanYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UIMEeTCS B HanNn4nMm B 3N1eKTPOHHO-6MBNNOTEYHO cucTeme
MapaTenbcTea "flaHb" , BOCTyn K KOTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "/laHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMU KHUT nagatenbeTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHol nuTepatypsbl, a Takxe
3NEKTPOHHbIE BEPCUN NEPUMOANYECKMX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 96C
ManaTenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HOM, y4ebHON nutepaTtype 1 Hay4HbIM NepuoanYeckuM n3gaHmsiM no
MakcMManbHOMY KONMYeCTBY NPOOUIbHbBIX HanpasneHnii ¢ cobniogeHmeM Bcex aBTOPCKMX U CMEXHbIX Npas.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

OcBoeHve ancumnavHbl "Teopus 1 NpakTrka napanienbHblX BblYUCIEHUIA" NpeanonaraeT UCnofb30BaHne Creayiowero
MaTepuanbHO-TEXHUYECKOro obecneyeHus:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290161619
Crpanvua 16 n3 17.

A



Mporpamma ancumnnvHbl "Teopus 1 NpakTrka napannenbHbiX BolyncneHnin”; 01.03.02 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT,
K.H. (DoueHT) AxmeT3sHos .3.

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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