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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI MapaJUICIILHOTO TPOTPAMMHUPOBAHUS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MepcreKTUBHBIX TEXHOIOTUIT U1 CUCTEM 0e30I1acHOCTH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 75 4ac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: B.B. Axumos, phd (x.¢.-M.H.), T0o1IeHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl IEPCHEKTUBHBIX TEXHOIOTHI AJisi cucteM OezonacHocTu 31.03.2022



AHHOTANMA

B Hacrosmem Kypce paccMarpuBaroTCsl Kak TEOpETHUECKHE MPOoOJeMbl pa3paboTKu BBHICOKOI(P(EKTUBHBIX
OporpaMM W ajdrOPUTMOB JUUISI COBPEMEHHBIX BBIYMCIUTEIBHBIX CHUCTEM, TaK W TPHKIAJHBIC 3aladH,
CBSI3aHHBIE HETOCPEACTBEHHO C HANMCaHHMEM KoAa JUIs IapajuieNbHbIX BbluucIeHHH. OCHOBHOW ymop
JieTIaeTCsl Ha PAa3BHTHUE HABBIKOB IPOTPAMMHUPOBAHMS CHMMETPUYHBIX MHOTOIIPOIIECCOPHBIX, MAacCHBHO
HapaJyIeJIbHbIX M PaclpeelIeHHBIX BBICOKOIPOU3BOIUTENBHBIX cUCTeM. DakylnbTaTHBHO paccMaTpHBAIOTCS
MEPCIIEKTUBBI PAa3BUTHS CHCTEM C TTapaUICIIbHON apXUTEKTYPOH U CPEICTB Pa3pabOTKH.

Kypc moctpoeH Ha TpUHIOMIE 3aKpeIvieHHs JIEKIMOHHOTO MaTepHaja ITyTeM BBIOJIHEHHS W pa3bopa
JOMAIIHUX MPAaKTHYECKUX 3aJaHHU, KOTOPBIE BKIIIOUAIOT B ce0sl Kak pa3pabOTKy MPOTrpaMMHOIO KOja, TaKk U
oopmiieHHE pe3yNbTaTOB B (OpME HAYYHOTO HCCieoBaHMs. [IpeamonaraeTcs 3HAaKOMCTBO C OJHUM H3
S3BIKOB IPOTPaMMHPOBAHMSA, a Takke Oa30Bble 3HAHUS JIMHEHHOW anreOpbl, KOMOMHATOPUKH U TEOPUH
BEpPOATHOCTEM.

1. leau u 3apauu

eap AUCUMNIMHBI

* chopMHUpOBaTh KOMIIETEHIIMH B OOJACTH BBHICOKOIPOHM3BOIUTEIBHBIX BBIYMCIHTEILHBIX CUCTEM IS
uX 3 PEKTUBHOTO HCIIONB30BAHUS B HAYYHO-UCCIIEIOBATENbCKOM padoTe;

* BBIpabOTaTh HABBIKU PEIICHUS HAYYHO-HUCCIICAOBATEILCKUX 3a/1a4 C UCTIONBh30BaHUEM MapaslIeNbHbIX
BBIUMCIICHUH;

® pa3BUTH HA IIPAKTUKC HABBIKKM COBMCCTHOI'O BBIITOJIHCHUSA HAYYHO-UCCJICAOBATCILCKUX ITPOCKTOB.

33]13‘[1/[ JAUCHUIIINHBI

* aThb OCHOBHBIC OIpEIeNIeHUs] M KIacCU(UKALUH BBICOKOIPOU3BOAUTEIBHBIX BBIUYUCIUTEIBHBIX
CHCTEM U METOZIOB MOBBIMICHUS 3()(HEKTUBHOCTH pEeIIeHHs PACUETHBIX 3a/1a4;

* PaccMOTpeTh 3aBHUCUMOCTh 3(Q(EKTHBHOCTH PA3IUYHBIX MOAXOJOB K pealu3aliu MapaulebHBIX
BBIYHCIICHUH OT apXUTEKTYPBI HCIIOIB3YEMON BBIYMCIUTENBHON CUCTEMBIL;

¢ IPUBUTH HABBIKU ITPOrpaMMUPOBAHNA BBIYUCIIUTCIIbHBIX CUCTEM C HapaJ'IJ'IeJ'IBHOI\/’I apXHTeKTypOI\/’I;

* OpraHM30BaTb COBMECTHYIO pPa0OTy HaJa pEUICHHEM MOJEIbHON 3aladyd C HCIOJIb30BaHHEM
HapajieJIbHbBIX BBIYUCICHUN C pa3aeneHneM (pyHKIni MexX 1y y4acTHUKaMH ITPOCKTa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIPAaOaThIBATh
CTPATEruIo NEUCTBUN

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAaroB
0 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IaH-TpaduK peajn3alud MpoeKTa B 1eJOM H  IUIaH
KOHTPOJISI €T0 BHITTOJTHEHUS

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun




VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunuBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbibix |OIIK-1.2 CrocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B 00JIACTH OMBIT W PpE3yNabTaThl HAyYHBIX HCCIEIOBaHUN B 001acTu
(hM3HKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEHHOCTH

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
nmpobiemMax HayKd U TEXHHKH B 00JIaCTH CBOCH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCUOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTeparype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1 Criocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CrnocoGeH HaxomuTh, aHATU3UpOBaTh W 0000IIATH
pemars 3aa4u, B TOM YUCIIe pa3padaThBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pe3yJbTarax MCCICIOBAaHUHN B
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoil o0nacTH cBOeH NpodeccHoHaIbHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CHCTEMHO  |AEATEIBHOCTH

aHAJIN3UPOBATh HAy4YHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-2 CriocobeH caMOCTOsTENHHO WK B [MK-2.1 Cnoco0eH TuUlaHUpOBaTh ¥ MPOBOJAWTH HaydHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPraHU30BbIBATh U MPOBOIANTH KOJIJIEKTHBA

HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM

o0opynoBanueM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
* APXUTEKTypHBIE 0COOCHHOCTH U KJIACCU(DUKAIIIIO MHOTOITPOIIECCOPHBIX CUCTEM;
* KiIaccU(UKAIUIO paCTIPEICTICHHBIX BEIYUCIUTEBHBIX CUCTEM;
* OCHOBHBIC ITPUHIIMITBI Pa3paOOTKH U PeaTH3aIiy MapaIeIbHbIX aJITOPUTMOB;
*  OTIMYHTENbHbIE OCOOCHHOCTH OPTaHH3aIMU MEXIIPOIECCOPHOTO B3aUMOJCHCTBHS B 3aBUCHMOCTH
OT apXUTEKTYPbl BBIYUCIUTEIIBHOU CUCTEMBI.
YMETb:
* pa3pabarkIBaTh MacIITAOUPyEeMbIe alITOPUTMBI JIJIT MHOTOTIPOIIECCOPHBIX CUCTEM;
* pa3pabarbIBaTh MacIITAOUPyEMbIEC aJTOPUTMBI [T PACTIPE/ICIICHHBIX BBIYHCIUTEIBHBIX CUCTEM;
* 3(ppexTUBHO peanu30BBIBaTh BHIOPAHHBIA AJITOPUTM Ha SI3BIKE MPOTPAMMUPOBAHUS C TOIICPKKON
MapaJjIeNbHBIX BHIYUCICHUH;
* COCTaBIISITh ONMKUCAHUE AJTOPUTMA U BBIITOJHATH TECTUPOBAHUE €T0 Pa0OTHI.
BJIAJICTh:
* METOJaMH U CPEICTBaMU pa3pabOTKU MacIITaOUPYEMbIX MapauIeIbHBIX aITOPHUTMOB;
* 0a30BBIMH HAaBBIKAMHU IPOTPaMMHUPOBAHUS MHOTOTIOTOYHBIX TPUIIOKCHHIA,
* 0a30BBIMH HABBIKAMU IPOTPAMMHPOBAHUS pACTIPE/ICIICHHBIX TPUIIOKEHHIA;
. 0a30BBIMH  HaBBIKAMH  MPOTPAMMHUPOBAHUS  BBICOKOIIPOM3BOAUTENBHBIX  KJIACTEPHBIX
BBIYHCIIUTENBHBIX CUCTEM;
* HaBBIKAMH CaMOCTOSITEIIBHONH W COBMECTHOW pabOThI HAJl PEIICHWEM Hay4YHO-HCCIIEIOBATEIhCKON
3a/1auu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
ApxutekTypa " OCHOBHBIE
1 KIIacCH(HKAIIN napaiyiebHbBIX 2 1 15
BBIUMCIIUTEIBHBIX CUCTEM.
) [TapannensHble ¥ HOCIEIOBAaTEIILHBIC 6 7 15
QITOPUTMBI U UX TpadBbl.
3 OcobenHocTu MIPOrpaMMHUPOBAHUS 10 10 15
MHOT'OTIOTOYHBIX MPHIIOKEHHH.
OcHOBBI pOrpaMMHPOBaHUS B
4 pacIpeneneHHbIX BBIYUCIUTEIBHBIX 8 6 15
cucTeMax.
Bonpocsr BpIOOpa anroputrMa JUisi €ro
5 peanu3anuu Ha BBIYHCITUTEIHHOM 4 6 15
KJlacrepe.
Nroro yacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)
1. ApXuTeKTypa U OCHOBHBIC KJIACCH(DUKAIIMHU TTaPAUICIIbHBIX BEIYMCIUTEIILHBIX CHCTEM.

[Ipocroe u KoHBeliepHOE QYHKIIMOHATILHBIC BHIYHCIUTEIbHBIE YCTpoiicTBa. [IpuBeneHHast 1 oHAs
cucTeMa KoMaHJ npoueccopa. OnTuMusanus J0CTyIla K JaHHbIM. MHOTroypoBHEBasi U MOZLyJIbHas
namAaTe. [IponieccopHbie MaTpuIlbl. MHOTOMPOIIECCOPHBIE BBIYNCIUTEIBHBIE CHCTEMBI C 00IIEeH 1
pacnpeneneHHoN namMsaTbio. MUKpOIIPOLIECCOPHBIE CUCTEMBI. TOIOJIOTUN CXEM KOMMYTAaLUU: KOJIBLO,
JMHEHKa, perieTka, THIepKy0, Top, AepeBo.

MHoronporeccopHble, KJIacTEpPHbIE U CETEBbIE BHIYUCIUTEIbHBIE CUCTEMBI. BicoKonpous-
BOJIUTEJIbHBIE BBIYMCIUTEIbHBIE KIIACTEPhI U CYNIEPKOMIIBIOTEPBI. AHAJIN3 apXUTEKTypbl OBM u3
CIIMCKA CaMbIX BBICOKOIIPOU3BOAUTENbHBIX B Mupe u B CHI.

Cucremaruka ®nunHa. IToTokM JaHHBIX U TOTOKM KoMaH[. Kinaccuguxaius MHOTOIPOLIECCOPHBIX
CUCTEM: BEKTOPHBIE KOMIIBIOTEPBI, CHMMETPUYHbIE MYJIBTUIIPOLIECCOPHBIE CUCTEMbI, MACCUBHO-
napajulebHbIe KOMIIBIOTEPHBIE CUCTEMBI, KJIACTEPHI.

I'paduueckue nmpoueccopsbl ¥ UX MCHOIb30BAHNE B BEIYMCIUTENBHBIX KIacTepax.

2. IlapannenbHble ¥ OCIEI0BATEIbHBIC AITOPUTMBI M UX Tpadsbl.

AlcTpakTHass MOJIENb IOCJIEJOBAaTEIbHOTO KOMITBIOTEpAa W €€ BIUSHHE Ha BBIOOP alropuTMa.
Konnenmus HeorpaHMueHHOTO napanienusMa. I'pad anropurma: cTpykTypa u napaienabHas popma.
AbcTpakTHas MOAETb MapajlIeIbHOW CHCTEMBI.

BrusiHre 3KBUBAJICHTHBIX NPeoOpa3oBaHUil Ha YCTOWYMBOCTB, YHCIO OMEpaIvii M THapai-jielu3m
Bbuncinennii. Ilpunumn capauBanus. MudopmanuonHoe sapo anroputMma. [pad anropurma u
omOku okpyrieHus. OeHKa mapajuienn3Ma alropuTMa CHU3Y.



Crporue u 0000IIeHHBIE pa3BepTKU rpada anroput™a. [padmammaa U napaieidbHbIE CTPYKTYPBI:
MUKPO W MakpomapajuieausMm. Pacumieruisiione ¥ JUHEHHbIE Pa3BEpPTKH S JEKOMIIO3ULUHU
anroput™Ma. HampasneHnsle u perynsipabie rpadel. Jluneiinslii kiacc nporpamMM. KycodHo-TTuHEHHbIE
pasBeptku. IIpsmas m kocBeHHas anpecauus. JlokajabHBIE aXrOpUTMBI M 3ajlada yKiIagkud rpada.
VHu(UKaIMN ONMCAaHUS aITOPUTMOB.

3. OcoGeHHOCTH TPOrPaMMHUPOBAHUS MHOTOTIOTOYHBIX TPHIIOKEHHH.

BbruncnurensHbli poriece U MOTOK (HUTH). Pasnensemble n KpuTHuHbIE pecypchbl. OCOOEHHOCTH
OpraHu3aluil B3aUMOJACHCTBHUS MEXAY BBIYMCIUTEIbHBIMU 1OTOKamMu. CrocoObsl paboTel €
KPUTUYHBIM PECYpCOM: PEXKHUM HCKIIOYUTENBHOr0 pgoctyna u cemadopel. CHHXpOHHas U
ACHHXPOHHAS OPraHM3aLUsl HapauIeIbHBIX BBIYUCICHHMN.

Texnonoruss OpenMP kak cpencTBO pacmapayjieMBaHHs NPOTrPaMMHOTO Kofa: (opmar 3amvcu
JIUPEKTUB IpenpoLeccopa, 061acTh BUIUMOCTH JUPEKTUB, CTATUYECKUN U INHAMUYECKUN KOHTEKCT,
OTAENIeHHbIe TUPEKTUBHL. [lynbcupyrommii mpuHOMO opraHu3anuu BeTBieHui. CoszgaHue obmactu
pacnapaiuienuBanus koma, aupektnBa PARALLEL. Pacnpenenenve BBIYMCIUTENHHON Harpy3KH
Mexay motokamu, nupektuBbl: DO, FOR u SECTIONS. Paznensemple 1 JIOKanbHBIE ITEPEMEHHBIC
noroka, napamerpsl SHARED u PRIVATE nupextuBst PARALLEL. CunxpoHuzanus MOTOKOB,
mupektuBbl CRITICAL, ATOMIC u BARRIER. Penykuust nanaeix yepes napametrp REDUCTION
nupexktuBbl PARALLEL. Opranuzanus gocryna k ooumwmM nepemeHHbiM, aupektuBbl INIT LOCK,
SET LOCK u UNSET LOCK.

OCOOCHHOCTH pean3aiui MHOTOIIOTOYHBIX BBIUMCIICHUH B onepanoHHoi cucreme MS Windows u
Linux.

4. OcHOBBI IPOIPaMMHUPOBAHUS B PACIIPEEICHHBIX BEIUNCIUTEIIBHBIX CUCTEMAX.

Perunkanuss koma mporpaMmbl B IpOLecce  pacHpelefieHHBIX BbhIYMCIeHHH. OpraHuzanus
B3aMMOJICHCTBHS  TIpoIleccoB  uepe3 uHTepdeiic ormpaBku coobmenmii MPL.  Crangapr
cneunukanuii npoueayp MPIL.

OCHOBHBIE OHATHSA: TPOLECCHI, COOOIIEHUS, THIBI JAHHBIX, KOMMYHUKATOpHI, Torojaoruu. dopmar
3anucu komaHna Oubnmuorexku MPI. CtpykTypa mporpaMMbl 1 MUHUMAJIbHO HEOOXOOUMBIA HaOOp
¢ynknuii. Komanaa 3amycka mpirun.

Oynkumu nepegaun coobmeHnit MPI Send u MPI Recv. Onmcanue mnepecbuiaeMbix JaHHBIX.
Wnentudukanmsa mnpoueccoB u coobmeHuil. KosnexkTuBHBIE omepanuu mHeperadd  JaHHBIX.
OddexktuBHas nepexaya NaHHBIX BceMm mnpoueccam: (ynknus MPI Bceast. Onepanust penykuuu
nansbix: ¢yaknus MPI Reduce. Cunxponmzanus seramcienuit: ¢ynkmus MPI Barrier. Pexxum
nepefadn CcooOIIEHUI: ONOKUPYIOIMKA, CHHXPOHHBIN, Oydepusyemblii, mo roroBHoctH. OOmas
XapaKTEpUCTHUKA JONOIHUTEIBHBIX ONlEpaluii IIepelaun JaHHbIX.

bazosele Tunsl nanHeix B MPI. IlonsTne nmpousBonHOro twma AaHHbIX. Kapra m curHarypa Tuma.
Meronbl KOHCTPYHPOBaHUSI POU3BOIHBIX TUIIOB JAaHHBIX: HENPEPHIBHBINA, BEKTOPHBIN, WHIECKCHBIN,
ynaxkoBaHHbIH. O01muil crioco6 onpeaeneHus IPOU3BOIHOTO THITA JAHHBIX.

[lonstue rpynmel HpoLECCOB W KOMMyHukaropa. @DyHKUMM JUisl yOpaBieHUs TIpynnamMu MU
KOMMYHHKaTopamy. OyHKIUHN U [IEpeMEHHbIE Cpeabl BeIToNHeHHs nporpammsl MPIL. CpaBHuTeIbHAS
XapaKTepUCTHKA peanu3anuii ondmoreku MPI.

5. Bompocs! BeIOOpa anroputMa Iuis €ro peain3alii Ha BEIYUCIUTEIFHOM KilacTepe.

3arpy>keHHOCTh, TPOU3BOAUTEIIFHOCTh M YCKOPEHHE KaK XapaKTepUCTHKH 3(deKkTuBHOCTH
BBITOJIHEHUS 3a/laud Ha [apajulebHOM BBIYUCIMTENBHON cucTeMe. YUeT KPUTHUHBIX pPECypcoB s
OLIEHKU 3P PEKTUBHOCTH BBIYHUCIUTEIBHON CUCTEMBI. 3aKOHBI AMIaja U UX CICACTBUS.

[Ipobnema CHHXpOHHU3ALMK MApaJUICIbHBIX BbIUMCICHUH. BO3MOXHOCTP HEOIHO3HAYHOCTH
BBIUMCIIGHUH B MapauleNbHbIX mporpammax. [IpoGmema B3amMoOiIokupoBkH. HckiroueHue
HEOJTHO3HAUYHOCTH BBIYMCIICHHHA. BOJHOBBIE cXeMBbl NapajUIeNbHBIX BbIYMCIEHUH. bamancupoBka
BBIUUCIIUTEJILHON HAarpy3KH IPOLECCOPOB.



3aBUCHMOCTb BbIOOpa ONTHMAJLHOTO ajJrOpUTMa OT KOH(UIypauuy KIaCTEPHOW BBIUYMCIUTEIBHON
CUCTEMBl, HAXOKICHHE HaWIydlleil TOIOJOTMM BbIUUCIUTEIBHOW CHCTEMBl IJIsl PELICHUS
ONpEACICHHON 3aJa4dd, pacnapajUlelIMBaHUE CYyIIECTBYIOIIETO  anropurMa. JlekoMmosunus
QITOpPUTMA Ha TMapajyieNlbHO HCIOJHSAeMble ONOKM BbluMcIeHui. PacnpeneneHue 3agaHuil 1o
mpoueccopaMm M OamancupoBka.  OpraHuzanusi  B3aMMOICHCTBHA:  CHHXPOHM3AaLUA |
B3aMMOUCKIIIOYEHHE, OOMEH JTaHHBIMHU.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueGHast aymuTopus AJ1s1 JICKUMOHHBIX 3aHATHI/Ta00paTOpHBIX paboT, OCHAIIEHHAs! KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000PyIOBaHUEM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas JiuTeparypa
1. boraues K. FO. OcHoBbl mapaiensHoro nporpaMmmuposanis. - M.: BUHOM. JlaGoparopust 3HaHuUH,
2003
2. BoeBoaun B.B., Boesonun Bi.B. [Tapannensubie Boruucienus. - CI16.: bBXB—IlerepOypr, 2002
3. Kopnees B.B. [lapannensnoe nporpamMmmupoBanue B MPI. - Mocksa ; MxxeBck: UHCTUTYT
KOMITBIOTEPHBIX uccienoBanwmii, 2003

JomnonHurenbHas aureparypa
1. T'eprens B.I1., Ctpourun PI. OcHOBbI mapamieabHBIX BEIYUCICHHUH TSI MHOTOIIPOIIECCOP-HBIX
BBIUMCIUTENBHBIX cucTeM. - H.Hosropon: HHI'Y, 2001
2. Hemnrorun C., Crecuk O. [lapannensHoe mporpaMMUpPOBaHKE JUISI MHOTOIIPOIIECCOPHBIX
BBRIYHCIUTENBHBIX cucTeM. - CI16.: BXB-IlerepOypr, 2002.

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

1. MuadopmanmonHo-aHaIuTHUECKHE MaTtepuaibl: http://www.parallel.ru
5. Wuadopmanuonnsie Marepuaisl o OpenMP: http://www.openmp.org
6. Muadopmanuonusie Marepuaisl o MPI: http://www.mpi-forum.org

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

nakeTsl oucHoro nporpaMmHoro obecnedenus Microsoft Office (Word, Excel, PowerPoint,
OpenOffice), Acrobat Reader, MPI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYenemnoe ocBoeHune Kypca «OCHOBBI MapajuIeIbHOTO MNPOTrpaMMHUPOBaHUs» TpebyeT OobIIon
CaMOCTOSATENIHON paboThl cTyleHTa. B mporpamme Kypca IMpHBEIEHO MHHHMAIbHO HEOOXoanmoe
BpeMmst st pabOoThI CTYZIEHTa HaJl TEMO.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— TmpopaboTKy ydeOHOro Marepuaina (IO KOHCIEKTaM JICKIM, CEeMUHApOB, y4eOHOW W HayIHOU
JUTEpPaType);

— pelieHue 3a/1ad, IpeyaracMbIX CTY/ICHTaM Ha JICKIIUSX;

— TMOJITOTOBKY K KOHTPOJIBHBIM paboTam.

PyKoBOJICTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a UTOTOB KOHTPOJIBHBIX PA0OT, a TAK:Ke MHANBUILYaJIbHBIX KOHCYIBTALMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa MmepcrneKTUBHBIX TEXHOJIOTHUN IS CUCTEM 0€301MacHOCTH
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: B.B. Axumog, phd (x.¢h.-M.H.), TOTIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

VYK-2 CnocoGeH ynpasiaTh HIPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer
IUIaH-TpadUK peayn3alud MpoeKTa B 1eJOM H  IUIaH
KOHTPOJISI €T0 BHITTOJITHEHUS

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TMPOEKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynpratre wusyueHus aucuuiuinHbl «OCHOBBI TapajuIIBHOTO HPOTPaMMHMPOBAHMSA» OOydaromuiics
JOJKEH:

3HATh:
* apXHUTEKTYpHBIE 0COOEHHOCTH U KJIACCH(PUKALINIO MHOTOIPOIIECCOPHBIX CHCTEM;
* KJIaCCH(MKALNIO PACTIPEICICHHBIX BHIYNCIUTEIBHBIX CUCTEM;
* OCHOBHBIC IPUHIMIIBI pa3pabOTKH U peau3aliy NapaiielbHbIX JITOPUTMOB;
*  OTIIMYMTENbHBIE 0COOCHHOCTH OPTaHU3AIMU MEXIPOLECCOPHOIO B3aMMOJICHCTBHS B 3aBUCHUMOCTH
OT apXUTEKTYPhI BEIYUCIIUTEIILHOW CUCTEMBI.
yMeTh:
* pa3pabarbIBaTh MacIITA0UPyEMbIE aJITOPUTMBI JJIsI MHOTOIIPOLIECCOPHBIX CUCTEM;
* pa3pa0aTbIBaTh MacIITAOMpyeMble AITOPUTMBI JUISl pacTIPEeICHHBIX BEIUUCIUTEIbHBIX CUCTEM;
* 3¢ (eKTUBHO PEaJn30BbIBAaTh BHIOPAHHBIM AITOPUTM Ha S3BIKE MPOTrPAMMHUPOBAHUS C HMOAJEPKKON
HapasuleibHbIX BEIUUCIICHU;
* COCTABJISITh OMUCAHKUE AITOPUTMA U BBITIOIHATH TECTUPOBAHUE €r0 pabOTHI.
BJIaJeTh:
* METOJaMH U CPeJCTBaMH pa3pabOTKU MacIITaOUpPyeMBbIX MapajieIbHbIX allTOPUTMOB;
* 0a30BBIMU HaBBIKAMHU IPOTPAMMHUPOBAHHSI MHOTOIIOTOYHBIX MTPHUIIOKEHUH;
* 0a30BBIMH HaBBIKAMH IPOTPAMMMPOBAHHUS PACTIPEICICHHBIX PUI0KEHHIH;
. 0a30BbIMM  HABBIKAMH  NPOTPAMMHPOBAaHHUSI  BBICOKOIPOHM3BOAUTEIBHBIX  KIACTEPHBIX
BBIUUCIIUTEJIBHBIX CUCTEM;
* HaBBIKAMHM CAMOCTOSTEJIbHOW M COBMECTHOW PalOThHl HaJ pELICHHEM Hay4YHO-HCCIIEeI0BATEIbCKON
3aJauM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS. HA OCHOBE TECTUPOBAHUS U OIIPOCa CTYCHTOB Ha
3aHATUSX, @ TAK)KE CBOEBPEMEHHOTO BBITTOIHEHHSI UMY Y4eOHBIX 3a1aHUi.

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

Pa3pabotka anropurma u ero peajiusanus 1Ji1 MHOTOIOTOYHBIX BEIYUCICHHH.
Pa3pabotka anropurma u ero peajausanus Ui pacipeaesieHHbIX BEIYUCICHUH.
Pa3pabotka anropurma u ero peajau3anus Uil MaCCUBHO-TIapaJIeIbHBIX BHIYUCICHUH.
Joknaz o BeIOOpY aaropuTMa pelieHrs MOACIbHON 3a1a4i Ha KJIIACTEPHOW CUCTEME.

wbkwbh =

OO030pHBII TOKJIA IO TEME U3 JIBYX MEPBBIX MUIAKTUICCKUX SIUHUI] TUCIUATIINHBL

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

ITpomexxyTouHas aTTecTanys 1Mo JUCHUILIMHE IPOBOAUTCA B popme TuddepeHnpoBaHHOro 3auéra B 9
ceMecTpe.

[IpumepHBIE BOPOCH AJ151 HOATOTOBKH K AU PepeHIIMPOBAHHOMY 3a4EeTy;

. qDYHKI_II/IOHaJ'IBHBIC BBIYUCJIIUTCIILHBIC YCTpOfICTBa. OpFaHI/ISaLII/ISI A0CTyIla K JaHHBIM.
. Kﬂaccn(bmcaunn MHOTOIMPONCCCOPHBIX BBIYUCIIUTCIIBHBIX CUCTCM.
. MHKpOHpOLICCCOpHBIG cHCTeMEI. TOIIOJIOruy cXem KOMMYTaluu.

1
2
3
4. KrnacrepHble BEIYMCIUTENBHBIC CUCTEMBI U CYTIEPKOMITBIOTEPHI U MX Kiaccuukanusi.
5. I'paduueckue npoueccopbl. XapakTepUCTHKH, aDXUTEKTyPa, CHCTEMa KOMaHI.

6. AOGCTpakTHBIE MOJIENH TOCIIEI0BATEIBHOTO KOMIIBIOTEPA U NApaJuICIbHON CUCTEMBI.
7

I'pad anropurma, ero crTpykTypa u mnapamienbHas ¢(opma. KoHuenuuss HeEOrpaHMYEHHOTO
napajuieau3ma.

8. Mudpopmanmnonuoe sipo anropurma. OLeHKa napauienn3mMa aropuTMa CHU3Y.
9. Crporue u 00001ICHHBIE pa3BepTKU Tpada aaropurMa. [lapaniensHbie CTPYKTYphI U Tpad-MalinHa.



10. J[Jexommosunus anroputMma. Pacmieruisiiomine W JTuHEHHBIE pa3BepTkH. HampaBneHHble U
peryssipusie rpadsl. JIMHEHHBIH Ki1acc mporpaMm.

11. Kycouno-nuHeliHble pa3BepTKu. [Ipsamas 1 koCBEHHas afpecaLHs.

12. JlokanbHbIe aNrOpUTMBI U 3a]a4a YKIaaKu rpada. YHUPHUKALHS OIHCAHUS aITOPUTMOB.

13. BeIuCIUTENBHEIHN MPOIIECC U MOTOK (HUTH). PaznensemMbie 1 KpUTHYHBIE PECYPCHI.

14. PaGoTa ¢ KpUTHUHBIM PECYPCOM: PEKUM UCKITIOUUTENILHOTO AOCTyNa U ceMa (o pBL.

15. CuHXpOHHAs ¥ aCHHXPOHHAsI OPTaHU3alus MapaJlIebHBIX BHIYUCICHUH.

16. OcHoBHblE (QYHKIMH OpPraHU3aLMHW MHOTONOTOYHBIX BBIYMCICHHHA HAa TPUMEpPE IUPEKTUB
KOMITUJISATOPY 10 cTannapty OpenMP.

17. OcobeHHOCTH MHOTOIIOTOYHOTO TporpaMMupoBanus B cpeae Linux u MS Windows.

18. Crangapt MPI kak cpefcTBO opraHU3alliy paclpeieIeHHBIX BEIYUCICHHN.

19. CpenctBa onTumuzanuu B3aumoneicTBusi B crangapre MPI. CuHxpoHu3anus BBIYUCICHUM.
Pesxxumbl nepenaun cOOOIEHHH.

20. ba3oBble ¥ MPOU3BOHEIE TUIIBI JaHHBIX B MPI. MeToabl KOHCTpYHpOBaHMsI MPOU3BOIHBIX THIIOB.
21. I'pynmsl npoueccoB 1 KOMMYHHUKATOPBI, PYHKINH yIPABICHUSI.

22. OyHKIMH U TIEpEMEHHBIE Cpebl BRIMOMHEHHs porpammbl MPI. Oprannzanust BEIMUCICHHA.

23. D¢ deKTUBHOCTS NPOrPAMMHOTO KOAIA: 3arPyKEHHOCTD, TPOU3BOIUTEIBHOCTh, YCKOPEHHUE.

24. Kputuunele pecypebl. 3aKoHbI AMJIana U UX CIIEACTBUSI.

25. IIpoGieMbl CHHXPOHU3ALNH, B3aUMOOIOKMPOBKH, HEOIHO3HAYHOCTH MapaIeIbHBIX BHIUYNC-ICHUM.

Kputepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTABIISICTCS CTYICHTY, MOKa3aBILIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbBIE, TIIyOOKHWEe 3HAHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OWjieTa M OTBETE Ha BONPOCHI MO MpOrpaMMme IUCHMILIMHBI, a TaKke IO
pe3yabraTaM KOHTPOJIBHBIX padoT;
oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HMPOBAHHBIE, TIIyOOKHE
3HaHHUA Y4eOHOW IMPOTrpaMMbl IUCLUILIMHBI TPH OTBETE 3K3aMEHALIMOHHOTO Omiera M OTBETE Ha
BONPOCHI T10 MPOTpaMMe JIUCLUILTUHBI, a TAKXKE [0 Pe3yJIbTaraM KOHTPOJIbHBIX paboT;
OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMSA
y4eOHON MporpaMMbl AUCLUMIUIMHBI IPU OTBETE IK3aMEHALIMOHHOTO OHMJIeTa U OTBETE Ha BOMPOCHI IO
IporpaMme JUCHUILIHHEL, a TAKXKe 10 pe3ysibTaTaM KOHTPOJIbHBIX palorT;
OLIEHKA «xopouIo (7)» BBICTaBISAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJBHBIX paboT, €CIIM OH TBEPHO
3HAaeT Marepuaj S5K3aMEHAIIMOHHOTO OWjeTa, I'paMOTHO W MO CYIIECTBY H3J1araer €ero, ymeer
[IPUMEHATH TIOJlyYEHHbIE 3HAHUS Ha IIPAKTUKE, HO [JOINYyCKaeT B OTBETE€ WJIM B PEIIECHUM 3a]ay
HEKOTOPbIE HETOYHOCTH;
OLICHKA «XOpoIIo (6)» BBICTABISIETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
MarepHuall JK3aMEHAIlMOHHOTO OWiieTa, MO CYLIECTBY H3Jaraer ero, ymMeeT MPHUMEHSTh MOJIYy4YCHHBIC
3HaHUs Ha [IPAKTUKE, HO JIOIyCKAeT B OTBETE MHOTO HETOUHOCTEH;
OLIEHKa «XOpowIo (5)» BBICTABISIETCS CTYAEHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX paloT, ecii OH 3HAeT
Marepuall SK3aMEHAlMOHHOIO Owuiera, W3jaraeT ero, ymMeeT HpPUMEHATh IOJIy4eHHbICe 3HAHMSA Ha
MPaKTUKE, HE JOMYCKAET B OTBETE IPYOBIX OMHNOOK;
OLIEHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMsl OTBETa JK3aMEHAI[IOHHOTO OWiieTa OH IOKa3al (pparMeHTapHbBIH, XapakTep
3HAaHWHM, HEIOCTATOYHO MpaBHIbHBIC (POPMYIUPOBKU Oa30BBIX IMOHATHUH, HO MPHU 3TOM OH BIIAACET
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAMMBIMY IS AajdbHEHIIEro 00ydeHHs;
OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKkXke, €CIM BO BpPEMs OTBETa 3K3aMEHAlIMOHHOTO OWJIeTa OH MOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTATOYHO MpaBUJbHBIE (OPMYIUPOBKHA 0a30BbIX MNOHATHH, HapyIIEHHE JIOTHYECKOM
[I0CJIEI0BATEIbHOCTH B U3JIOKEHUHU IPOrPaMMHOIO Marepuasia, HO IIpU 3TOM OH BJaJlee€T OCHOBHBIMU
paszenamMu y4eOHOW MPOrpaMmMbl, HEOOXOAUMBIMU IS JajbHEUIIEro oO0ydeHHs] 1 MOXKET MPUMEHSTh
MOJTy4eHHbIE 3HaHHS 10 00pa3Ily B CTAaHAAPTHOH CUTyaluH;



OIICHKA «HEYIOBIETBOPUTEIHHO (2-1)» BBICTABISETCS CTYACHTY MO Pe3yJibTaTaM KOHTPOJILHBIX padoT, a
Tak)Ke, eCJIM BO BpeMs OTBETA HK3aMEHALIMOHHOTO OMiIeTa, OH IOKa3ajl YTO HEe 3HAeT OOJbIlIeH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTHUECKUX 3a/1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JudpdepeHurpoBaHHbId  3a4eT MO JUCHUIUIMHE «OCHOBBI IapajuICNBHOTO MPOTPAMMHUPOBAHUSDY
MPOBOJUTCS MYTEM OpPraHW3alM{ CIIEHUAIBHOTO ONpoca B YCTHOM (opMe mo Bompocam, a Takke
JIOIIOJIHUTENIBHO 3aaHHBIM 9K3aMEHAaTOPOM.

[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTO 3adeTa oOydaromemycs npenocrasiserca 40 MUHYT
Ha noArotoBKy. Omnpoc oOydaromierocst Mo OwIeTy Ha yCTHOM 3adeTe He JOJDKEH MPEBBIIATh OJHOTO
aACTPOHOMMUYECKOTO Yaca.

Bo Bpems mnpoBeneHus 3adeTra INpH IOATOTOBKE OTBETOB Ha OWieThl, OO0ydaromuecs MOTyT
MOJIb30BATECSl MPOTPAMMOM  TUCHMIUIMHBI, KOHCIEKTAMH JICKIUIH, CEMHUHApOB M JI000H Ipyroi
JINTEPATYPOM.

Bo Bpems mpoBeneHus 3adera NpHU OTBETE OOYHarOIIErocsi Ha BONPOCHI MO OWMJIETy OH HE MOXKET
MOJIb30BATHCS] KOHCTIEKTaMU JIEKLIMK ¥ CEMUHAPOB U JII000H Jpyroi tuTepaTypo.



