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1. HammeHOBaHMe JUCHUIIINHBI
[TapannenbHble BEIYUCTUTENbHBIE CUCTEMBI (0a30BBIN YPOBEHB)

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):
Hamnpasnenue: 02.03.02 ®ynnamentanbHas nHGopMaTuka 1 HHPOPMAIMOHHBIE TEXHOJIOTHH
HanpaBlieHHOCTh OTKPBITbIE UHPOPMAIIMOHHBIE CUCTEMBI



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus qucuuiuinabl [lapansiesbHble BHIYUCIUTEIbHBIE CHCTEMBI (0230BbIii YPOBEHbD)
y 00y4aromierocs JI0JDKHBI ObITh CHOPMUPOBAHEI CIIEAYIONINE KOMITIETCHIIUH:

02.03.02 dyngamenTanbHas nHGOpMaTHKA U MH()OPMAITMOHHBIE TEXHOJIOTHH (HAIPaBIEHHOCTH : OTKPHITHIC
WH(pOpPMAITMOHHBIE CUCTEMBI)

OIIK.2 criocoOHOCTB CO3/1aBaTh, aHAJTU3UPOBATh, PEATM30BBIBATH MAaTEMAaTHIECKHE U HH(DOPMAITMOHHBIC
MOJIETN C TPUMEHEHUEM COBPEMEHHBIX BBIUMCIUTEIbHBIX CUCTEM

ITK.8 ciocoOHOCTbh NPUMEHSATH COBPEMEHHbIE MTapaUTrMbl U METOJI0JIOTUU TPOrPAMMUPOBAHUS, S3bIKU
IIPOrpaMMUPOBAHHUS U S3bIKU 0a3 JaHHBIX



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 02.03.02 ®ynpamenTanbHas nHGOpMATUKa U MHOOPMAIIHOHHBIE
TEXHOJIOTUH (HanpaBieHHOCTh: OTKpBIThIE HHPOPMALMOHHBIE
CHUCTEMBI)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbIJeJIEHHbIX I H3YUYeHHus
AUCHUTLINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHAATHIl, CCMUHAPOB
IIpoBenenue 1a00paTOPHBIX 14
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BbIKY
CamocrosiTesibHas padoTa 88
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTPOJIbHOE MeporpusTe (3)
HTorosBoe koHTposnbHOE Meponpustue (1)
[TucbMeHHOE KOHTpOJbHOE MeporpusTue (1)
DopMBbI IPOMEKYTOUHOM Ox3ameH (10 Tpumectp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IMapaJjutesibHBbIE BHIYHCIUTEILHbIE cUCTeMbI (0a30BbIil ypoBeHb). IlepBblii cemecTp

BxoaHoii KOHTPOJIBL
BxonHOW KOHTPOJIb TPOBEPSIET
3HaHUE:!
1)BpemMeHHOr0 periiaMeHTa BHIIOJIHEHHSI paboT U OKa3aHUs yCIYT C UCIOIB30BAHUEM HAYYHOTO 000pY/TOBaHUS
[MI'H1Y
2)BpeMeHHBIX IpaBUII pabOTHI HA CYNEPKOMITBIOTEPE;
3) oCHOBBI palOTHI € ONEPALMOHHON cucTeMoil JInHykc.
YMEHHE:
4) 1o BBIAAHHOM MHCTPYKIUU CO3/IaTh Mapy KpUNTOrpaQuuecKux KIoUel A A0CTyIa K CyNepKOMIbIOTEPY
5) MO BBIIAaHHOM MHCTPYKIIMH MOIYYHUTh JOCTYI K CYyIEPKOMITBIOTEPY
6) BOWTH B COCTAaB KOMaH/bl M B3aMMO/ICHCTBOBATH C €€ WICHAMH JUIs COBMECTHON pabOTHI.
7) IOMYyYUTh OCHOBHYIO JIUTEPATYpY IO AUCHUILTHHE B Onbmmotexe [ITHUY
8) co3naTh U UCMOIB30BaTh pa3/iesieMblil KaTalor Ha 00Ja4HOM XpaHWIUIIE 111 COBMECTHOM paboThl HaJ
JOKYMEHTaMH.
9) LMTUPOBATH U CCHUIATHCS Ha UCTOYHUKHU B OTYETE TIO paboTe.
10) 1o BBIJTaHHOM MHCTPYKIIMU HACTPOUTH U UCIIOIB30BaTh MojkitoueHue no VPN k 6a30B0il KOMIIBIOTEpHON
cetu [I'HAY u3 cetn Untepuer.

Beenenue B nmapajiiesibHble BbIYHCIUTENbHbIE CHCTEMBbI
B pamkax tembl "BBeqieHre B napaieabHble BBIYMCIUTEIBHBIE CUCTEMBI" PACCMaTPUBAIOTCS:
MOHSITHE NapaJliesibHble BelurcauTenbHble cucteMsl (IIBC) u nonsitue cynepOBM ¢ HECKOIBKUX TOUEK 3pEHUs
IIpeJICTaBUTENIEH Pa3HBIX CHEIMAIBHOCTEN B HCTOPUUECKOM KOHTEKCTE;
Ha3HauYEHHUE CyNEepKOMIIBIOTEPOB U ITPUMEPHI HanbosIee BaXKHbIX c(hep NPUMEHEHUS;
OCHOBHbIE BHYTPEHHHE M BHELTHHE (aKTOPBI, ONPEEIAIONINE NePCIeKTHBBI pa3BUTUs cyniepOBM;
pa3BUTHE CYNIEPKOMIIBIOTEPHBIX TEXHOIOIUI B Poccuu, B T.4. ocHOBHBIE 3Tansbl nocie pacnana CCCP,
CpaBHUTEJIbHAS XapaKTEPUCTUKA C MUPOBBIMH JINAEPAMU;
OLIEHKA MMKOBOI MPONU3BOAUTEIBHOCTH BBIUNCIUTENIBHBIX CUCTEM, TEOpETUYECKas 00pabOTKU IJIs pa3IMUHBIX
TUIIOB JIaHHBIX;
YCTPOICTBO COBPEMEHHBIX BBICOKOIPOU3BOAUTENLHBIX DBM € HECKOIBKUX TOYEK 3pEHMS NIPEACTABUTEIEH
Pa3HBIX CHEUUAITBHOCTEM.

Kaacecndukanus KOMIbIOTEPHbIX APXUTEKTYP
B pamkax tembl "Knaccudukanus KOMIbIOTEPHBIX apXUTEKTYp" paccMaTpUBarOTCS:
OCHOBHBIE€ KOHLENIUN apXUTEKTYPBI BEICOKOITPOU3BOIUTENIBHBIX BBIYMCINUTENBHBIX CUCTEM, ITOTYYUBIINX
HauOoJIbIIee PACIPOCTPAHEHUE B UCTOPUUECKOM KOHTEKCTE;
pUMEpHI KiIacCH(PHUKANN KOMIBIOTEPHBIX apXUTEKTYp, HanOoJIee YacTo NCIOIB3YONINE B HAYYHOH U
TEXHUYECKOM JIUTEepaType.

AnnapatHble KOMNOHeHTHI [IBC u KoOMMyHHKAUIMH MeKIy HUMH
B pamkax temsl "AnnapaTtHbeie KoMoHEeHTHI [IBC 1 KoMMyHUKaIMU MEX1y HUMH" paccMaTpUBAIOTCSA:
KOMMYHHUKAIIUU MEXAY 3JIEMEHTAMHU MapajuIe/IbHbIX BBIUUCIUTEIbHBIX CUCTEM, B T.4. KJIIFOYEBasl UCIIOJIb3yeMast
TEPMHUHOJIOTUSI U OCHOBHBIE XapaKTEPUCTUKU MOJICUCTEM KOMMYHUKaIui B coBpeMeHHbIX [1BC:
BBIYMCIIMTEINIbHBIE KJIACTEPHI, UX OCHOBHBIC HA3HAYEHUE U TPUMEPHI TEXHOJIOTHUECKUX PEIICHUN.

IIpoueccopsbl 1 napajiiean3M KOMaH/
B pamkax temsl "IIponieccopsl 1 mapajuienn3mM KoOMaH" paccCMaTpPUBAIOTCS
OCHOBBI IIOCTPOCHHSI KOMITBIOTEPHBIX CUCTEM Ha Pa3IMYHbIX (DU3MUECKUX MPHUHIIUIIAX; HA COBPEMEHHON U



MEePCIIEKTUBHOM 2JIEMEHTHOM 0ase;

MIPOIIECCOPBI, C TOUKU 3PEHUS MTPEICTABUTENICH Pa3HBIX CIEHATBLHOCTEH;

CKaJIIpHBIE, BEKTOPHBIC ¥ KOHBEHEpHbIEe ()YHKIIMOHATLHBIE YCTPOWUCTBA;

XapaKTEPUCTUKH pabOThI BBIYUCIUTENBHBIX YCTPONCTB: 3arpyKEHHOCTh, 3PPEKTUBHOCTb,
IIPOU3BOIUTENLHOCTD U JIpYyTHE.;

JOTIOJTHUTEbHBIE BHJIBI IPOIIECCOPOB: YCKOPUTEIH BBIUMCIICHUH, TpaduuecKue MpoLeccopsl;
JIOTIOJIHUTENbHBIE BUJIBI ITPOLIECCOPOB: MPOIECCOPHI € porpammupyemoit jorukoi (FPGA), ciennponeccopsl.

OnepaTuBHas naMATh 1 3G PeKTUBHOCTD 10CTYNA K Hell
B pamkax temsl "OnepatuBHast mamMsTh U 3QPEKTUBHOCTD TOCTYyMa K HEM'" paccMaTpUBAIOTCS:
OCHOBBI ITOCTPOCHHSI KOMITBIOTEPHBIX CUCTEM, UCIIOJIb3YIOIINX MaMATh Ha PA3IMYHBIX (U3NUECKUX MPUHITUTIAX
U JIEMEHTHOH 0Oase;
MaMsTh, pa3InyHble TpeOOBaHUs B 3aBUCUMOCTH HazHaueHus [1BC;
K311, OCHOBHAsI MaMATh, 0011asi MaMsITh C HEOJHOPOIHBIM JIOCTYIIOM, paclpeiesicHHas MaMsTh - ONPeAeTICHUS U
MIPUMEPBL;
MOJIEJIN COTJIACOBAHHOCTH (consistency) AocTymna K mamsTH;
METOBI 00eCIIeYeHus OJJHO3HAYHOCTH (coherence) KAII-NaMsITH;
OCHOBHBIE XapaKTEPUCTHKHU JAOCTYIA K MaMSATH: UK IOCTYIIa, IPOITyCKHAs CIIOCOOHOCTh KaHalla JOCTyTa K
MaMsTH, THTEHCUBHOCTh TPOMAXO0B JOCTYIA K K31 aMSATH;
JIOKHOE pazfeneHne AanHbix (false sharing).

OcHoBHBIE TapaANrMbl NAPAJJIECJBLHOI0 NPOrPAMMHUPOBAHUS
B pamkax "OcHoOBHbIE apaJUrMbl MApaJIJIEIBHOIO IPOrpaMMUPOBaHUs" pacCMaTpUBAIOTCS:
oO1uivie NPUHIMIBI pa3paboTKH HapaiiedbHbIX IPOrpamm;
OCHOBHBIE CITOCOOBI OpraHU3aLUHU NapaJlJIebHbIX BHIYUCICHUH;
YPOBHU OpraHu3allii NapajjieIn3Ma;
napajulesIn3M Ha ypOBHE KOMaH/I;
pacnapaieIMBaHie LUKIIOB;
napajielIbHOE BBINOJIHEHUE TOTOKOB M ITPOrpamu;
IapajuIesIu3M 110 JaHHBIM;
OCHOBHBIE CXEMBI PACIIPEAETICHUS TaHHBIX;
napajuiesiu3M 3aj1ay;
pacnapajuieaMBaHue QYHKIMOHAIbHBIX S3bIKOB;
LEHTPaJIM30BaHHbIE CXEMbI OpPraHU3allii NapajieIbHbIX BIYMCICHUN: KIMEHT-CEepBep, MacTep-paboune;
IUTAHUPOBAHUE U paclpe/ielIeHue BEIYMCIUTEIbHON HAarpy3KH;
CTaTMYECKOE U JUHAMHYECKOE pacIpe/ie]ICHHE BHIYUCICHUII;
CO3/1aHKE MapauUIeTbHBIX MPOIECCOB HA OCHOBE OJTHOM U TOM e mporpammsl (cxema SPMD, single program
multiple data);
METOBI OpraHU3aMy HHPOPMAIIMOHHOTO B3aUMOJICHCTBUS: O0IINE JaHHbIE, ITepeiaya COOOIeHUH;
pacnapaieIMBaHUe I0CIEI0BATENbHBIX IPOrpaMM;
3G HEKTUBHOCTD, IEPEHOCUMOCTb U MPOTYKTUBHOCTh TEXHOJIOTHH MapauIeIbHOTO MPOrpaMMHUPOBAHHUS;
MIOUCK KOMIpoMHucca npH pazpabdorke nporpam it [IBC: npumepsl 3BpUCTHK;
METOBI M TEXHOJIOTUH pa3pabOTKH MapajuieNbHBIX TPOTpaMM: IPUMEDHI;
TpaJMLIMOHHbIE S3bIKK MIPOrPaMMUPOBAaHUS IpU pazpadboTke nporpam ais [1BC;
pacnapauIeIMBaoIIe U BEKTOPU3YIOIINE KOMIMIATOPBI: IPUMEDHI;
aBTOMATH3alMsl pacnapauleIMBaHUsA U ONTUMHU3ALUHU [IPOrPaMM: IIPUMEPBI.

Onepaunonnble CUCTEMBI IJI Napa/li€JdbHbIX BBIYHCJIEHUH



Al

B pamkax Temsbl "OnepalinoOHHbIE CHCTEMBI JIIsl MTapaJIeIbHBIX BBIYMCIECHUN" paccCMaTpUBAIOTCS:
Knaccmbnxaum{ OINCPAalIMOHHBIX CUCTCM IAJIA MAapAJICIIbHBIX BBIYUCIUTCIIBHBIX CUCTCM: OCHOBAHUS U ITPUMCPEIL;
MPUHLIMIIBI TOCTpoeHus pacnpeaenéHHbix OC: OCHOBHBIE XapaKTEPUCTUKHU B Pa3IMUHBIX aCIIEKTaX U MPUMEpPHI
penuzanuu B coBpeMeHHbIX OC.

[IporpaMmmMupoBaHne MHOTONIPOLIECCOPHBIX CHCTEM € pa3/iesisieMoil MaMATHIO
B pamkax temsl "IIporpammupoBaHre MHOTONPOIIECCOPHBIX CUCTEM C pa3AeisieMol MaMsThio"
paccMaTpuBarOTCS:
MHOTOTIPOIIECCOPHBIE BEIYUCIIUTEIHHBIC CUCTEMBI C 00IIEH MaMAThIO KaK IeJIeBbIe 1aT(GopMbl
JUIATIapaJIIeIbHOTO TPOTrpaMMHUPOBAHUS;
CUCTEMBI C OJHOPOJHON OOIIEH MaMsIThIO: apXuTeKTypa SMP;
CUCTEMBI C HeOJHOpoaHOU 00mIeit mamsTeio: NUMA, ccNUMA, DSM;
OCHOBBI NapaJijiesibHOro nporpammupoBanus A [IBC ¢ obuieit namsTbo;
B3aMMO/ICIICTBHIE U B3aMMOUCKIIIOUEHUE TTOTOKOB: aJITOPUTMbI B3aUMOUCKITIOYEHHSI, KPUTUUECKUE CEKIUH,
cemMadopbl, MOHUTOPHI, ATOMApHBIE ONEPALINH;
CUHXPOHU3AIHSI TIOTOKOB: YCIOBHBIC IEPEMEHHbBIE, OaphepHasi CHHXPOHH3AIHS. HU3KOYPOBHEBBIC TPUMUTHBEI
cUHXpoHM3anuu (atomic reads/writes, compare-exchange u 1.11.);
METO/]Ibl ¥ TEXHOJIOTHH pa3pabOTKU MapajliebHbIX MPOrpaMM;
pa3paboTKa mporpaMM Ha OCHOBE MOJEIH JOCTYIIa K OOIIeH nmaMsTu:
crannapt OpenMP.

IIporpaMMHpoBaHie MHOTONPOLIECCOPHBIX CHCTEM C pacnpe/ie/IeHHONH MaMATHIO
B pamkax tems "[IporpaMmMupoBaHre MHOTOIPOIIECCOPHBIX CUCTEM C pPaCTIpEICTICHHON MaMsIThiO"
paccMaTpuBarOTCA:
IIPEUMYIIECTBA U HEJAOCTATKU PACIPEIEIIEHHBIX CUCTEM IO CPAaBHEHUIO C LIEHTpaJIn30BaHHbBIMU DBM;
o0I1Ke XapaKTepUCTUKHU U IJIaBHbIE 0COOEHHOCTH cTaHAapToB MPI;
COBPEMEHHOE COCTOS-HUE U TEHICHIIUU PAa3BUTHUS MOIX0I0B K IPOTPAMMHUPOBAHUIO CHCTEM C PaCIpeIeICHHON
MaMSTBIO.

OcHoBbI pa00THI HA CYyNIEPKOMIILIOTEPE
Lenbto camocTositensHOM padboThl Nel «OCcHOBBI pabOTHI Ha CYNEPKOMITBIOTEPEY SIBISIETCS TPHUOOpETEHUE
3HAHUW, YMEHHI U HABBIKOB, HEOOXOUMBIX JJIsl YCIEIIHOM pabOThl Ha CYNEPKOMITBIOTEPE.

Mopeanposanue IIBC ¢ pazgesisiemoii naMsThIO
Lenbto camocTosTenbHOM paboThl Ne2 «MoiennpoBaHie MHOTOMPOIIECCOPHBIX CUCTEM C pa3elisieMon
IIaMATBIO» ABJISICTCA ano6peTeHHe 3H&HI/II>1, YMGHI/Iﬁ M HAaBBIKOB MOJCIIMPOBAHUA, HGO6XOI[I/IMI)IX JJIA
3¢ GEKTUBHOTO UCTIOIB30BaHUS MHOTOIIPOLIECCOPHBIX CUCTEM C pa3JessieMol NaMsThIO.

MopaenupoBanue IIBC pacnpenenéHHoil naMsaTbIO
Lenbto camocTosATebHOM paboThl Ne2 «MojiennpoBaHie MHOTOIPOLIECCOPHBIX CUCTEM C pa3elisieMon
NaMSTBIO» SBIISIETCS MPUOOpPETeHNE 3HAHUN, YMEHHUI U HABBIKOB MOJIEIIMPOBAHUS, HEOOXOAMMBIX ISt
3¢ (HEKTUBHOTO HUCIOJIb30BAHUS MHOTOIIPOLIECCOPHBIX CUCTEM C pa3/iesieMOl MaMsThIO.

I[lucbMeHHOE TeCTUPOBAHME
[lenb TecTUpOBaHUS - MPOBEPKA 3HAHWI OCHOBHBIX MOHATUNA U CTENEHU MOKPBITUS 3HAHUM, YCBOCHHBIX MPHU
YTEHUU OCHOBHOW PEKOMEHI0BAHHOM JTUTEPATYPBHI.

HUToroBoe KOHTPOJILHOE MepONIPUATHE
HTtoroBoe KOHTPOJIbHOE MEPONIPUITHE COCTOUT U3 OTBETA HA TEOPETUUECKUM BOIIPOC U BBHIMOJTHEHUS



MMPAKTUYICCKOI'0O 3alaHnA



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. lemenes A. I'. IlapanienbHple BEIYUCIUTEIbLHBIE CUCTEMBIL:yue0.-MeTo 1. mocooue/A. I'. JlemeHes.-
[Tepmp:I1TY,2007.-1.

JdomosHuTeIbHAA:

1. demeneB A. I'. AHanu3 mapajienbHBIX BBIYHCIUTENBHBIX aITOPUTMOB:yue0.-MeTo 1. mocobue/A. T
Hemenes.-Ilepmb:Ilepm. roc. yH-1,2007, ISBN 5-7944-0803-0.-42.-bubnwmorp.: ¢. 37



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu JOnextpoHHsie pecypcol 1 [ITHUY
http://window.edu.ru/ EauHOoe 0KHO J0CTyIa K 00pa30BaTEbHBIM peCypcam
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

Oo6pazoBatenbHbIi nporiecce o auciuiuiae [lapaniebHble BBIYUCINTEIbHbIE CHCTEMBI (0a30BbIii
YPOBeHb) MPEAINoIaraeT UCIOJIb30BaHNE CIEIYIOIIETO MPOrPAMMHOTO O0eCcTieueHUsl U HHPOPMAITHOHHBIX
CIPAaBOYHBIX CHCTEM:

OO0pa3oBaTeNbHbIi MPOIECC N0 AUCIUIUINHE MPEIoIaracT UCTIOIb30BaHUE CIICIYIONIETO MPOrPaMMHOTO
obecriedeHrs: 1 MHHOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

- IOCTYT B pexuMe on-line B DiekTpoHHyto 6ubimortednyro cuctemy (9bC);

- IOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHON CPEy YHUBEPCUTETA.

Heo6xoaumoe nuiieH3noHHOe 1 (W) CBOOOIHO PacTIpOCTPAHIEMOE MPOTPaMMHOE 00eCTIeueHUE:

- IPUJIOKEHHE TIO3BOJISIIOIIEE TPOCMATPUBATh U BOCIIPOU3BOANTH MeauakoHTeHT PDF-daiinos «Adobe Acrobat
Reader DCy;

- omepanuoHHas cucreMa Linux;

- cpezcTBa pa3paboTku mporpammHoro obecnedenus Ha si3pikax C u C++ (ot Intel, GNU, NVIDIA, PGI).
Crnenmanu3upoBaHHOE ITpOrpaMMHOE obecrieuenue: Habop nporpamm (OpenSSH u /unu Putty),
IPEJOCTABIIAIONINX KU (POBAHUE CEAHCOB CBSI3U 110 KOMITBIOTEPHBIM CETSIM C MCII0JIb30BAaHUEM IIPOTOKOJIA
SSH.

HpI/I OCBOCHHH MaTCpHraa U BbIITIOJTHCHUA 33)13HHI71 10 JUCHUIINIMHE PEKOMEHAYCTCA NCITI0JIb30BAHHUE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U IPOBEJICHUU 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BHueoKOoH(epeHIICBsA3H Ha ocHOBE TuiaTdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPseMbIC 3a1aHMUs,
3a7aHus U1l COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0AMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJbHOIO MPOLECcCa M0 JUCHUILIHHE

JUig TEKIMOHHBIX 3aHATUH TpeOyeTcs ay IMTOpUsl, OCHAIIICHHAs TPE3EHTAlIMIOHHON TEXHUKOU (IIPOEKTOp, 3KPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) WIIM MapKepHOI
JOCKOH.

JUig mpoBeieHUs IPAKTUYECKUX 3aHATHH - ay JTUTOPHS, OCHAILIEHHAs! IPE3EHTALlMOHHON TEXHUKOH (TIPOEKTOP,
9KpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOrPaMMHBIM 00€CIIeYeHUEM, MEJIOBOU (M) HIIM MapKEpHOM
JOCKOH.

Jlnst mpoBenieHust 1a00paTOPHBIX 3aHATHH - KOMIIBIOTEpHBIN Ki1acc. CocTaB 000py10BaHUS OINPEIENIEH B
[TacnopTe KOMIIBIOTEPHOTO KJ1acca.

JIist TpyTIOBBIX (MHIMBHLYaJTbHBIX ) KOHCYJIBTAIIMN - 8y IUTOPHS, OCHAIIIEHHAS! TPE3CHTAIMOHHON TEXHUKOU
(TIpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) WU



MapKEepPHOU JOCKOM.

J1is mpoBeIeHUs TEKYIIEro KOHTPOJIS - ayAUTOPHsI, OCHAILIEHHAs MEJIOBOM (M) UM MapKEepHOM JTOCKOM.
CamocTosiTenbHast paboTa CTyACHTOB: ayIMTOPUS, OCHAIICHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
nojKItoueHus K cetu «MHTepHeT», ¢ 00ecreueHHbIM JOCTYIIOM B JIEKTPOHHYIO HH()OPMALIMOHHO-
o0Opa3oBaTeNbHYyI0 Cpeay YHUBepcuTeTa, nomenenus Hayunoit oubnuorexu [ITHUY.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecniedenust caMoCcToSITEIbHON PaboThl 00yUarOIIMXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalnbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

2. YuTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH | mepcoHaTbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100abHONM KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UntanbHpli 3a1 reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTPaMMHBIM 00€CTICYeHUEM

Onepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
IMapanjenbHble BLIYUCINTEIbLHbIE CUCTEMBbI (0230Bblil YPOBEHbD)

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust

IIK.8 Bnaneer coBpeMeHHBIMH HeynosiierBopureJ
CIIOCOOHOCTh NPUMEHATH | apagurMaMu U Metogonoruei | He 3HaeT OCHOBHBIE COBPEMEHHBIE IIAPAUI MBI
COBpEMEHHbBIE IPOrpaMMUPOBAHUS, S3bIKOB IIPOrPaMMHUPOBAHMS, S3bIKOB
napagurMbl 1 IPOrpaMMHPOBAHHMS M A3BIKOB 0a3| IPOrpaMMUPOBAHUS U S3bIKOB 0a3 TaHHBIX
METOJI0JIOTUU JTAHHBIX Ya0BJIeTBOPUTEIBH
IIPOrpaMMHUPOBAHUS, 3HAaeT OCHOBHBIE COBPEMEHHBIE I1apaJUT MBI
A3BIKU IIPOrPaMMHUPOBAHMS, S3bIKOB

MPOrPaMMUPOBAHUS U
A3bIKHA 0a3 TaHHBIX

MPOrpaMMHUPOBAHUS U S3BIKOB 0a3 TaHHBIX
Xopomuo

Crioco0eH OpHUEeHTUPOBATHCSI B COBPEMEHHBIX

napajurmMax mporpaMMUpPOBaHUs, I3bIKOB

MPOrpaMMHUPOBAHUS U S3BIKOB 0a3 TaHHBIX
OT1an4yHO

[TonHOCTBIO BIaICET COBPEMEHHBIMU

napajgurMaM ¥ METO0JIOTHEH

MPOrpaMMHUPOBAHUS, SI3BIKOB

MIPOrpaMMHUPOBAHUS U S3BIKOB 0a3 TaHHBIX

OIIK.2

CITOCOOHOCTE CO3/1aBaTh,
aHAJTM3UPOBATH,
pealln30BhIBATh
MaTeMaTUYECKUE U
MH(POPMAIMOHHBIE
MOJIECJH ¢ IPUMECHEHUEM
COBPEMEHHBIX
BBIYHCIIUTEIBHBIX CUCTEM

BJIAJIEET CIIOCOOHOCTHIO
CO3/71aBaTh, aHAJTU3UPOBATH,
peaTM30BBIBATH MATEMATHICCKUE
U UTH(POPMAIMOHHBIE MOJEIH C
MPUMEHEHHUEM COBPEMEHHBIX
BBIYMCIIMTEIILHBIX CHCTEM

HeynosierBopure
He 3HaeT OCHOBHBIX IPUEMOB CO3/IaHUA U
peanu3anuu MaTeMaTHIECKUX 1
MH()OPMAITMOHHBIX MOJIENIeH C TPUMEHEHUEM
COBPEMEHHBIX BBIYHCIUTEIBHBIX CUCTEM
Y10BJ1€TBOPUTEJbH
3HaeT OCHOBHBIC TPUEMBI CO3JIaHUS U
peanu3anuu MaTeMaTHIECKUX 1
MH()OPMAITMOHHBIX MOJIENICH C TPUMEHEHUEM
COBPEMEHHBIX BBIYMCIUTEIBHBIX CUCTEM
Xopomuo
YMeeT co3naBaTh, aHATU3UPOBATD,
peann30BbIBATh MAaTEMATHUECKUE U
MH(pOpPMAITMOHHBIE MOJIENH C IPUMEHEHUEM
COBPEMEHHBIX BBIYHCIUTEIBHBIX CUCTEM
OTtau4dHo
CrniocobOeH co3maBaTh, aHATM3UPOBATH,
peann30BbIBATh MAaTEMATHUECKUE U
MH(pOpPMAITMOHHBIE MOJIENIH C TIPUMEHEHHUEM
COBPEMEHHBIX BBIYHCIUTEIBHBIX CUCTEM




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocrtaBku ;. CYOC

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJn4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«YJ0BJIETBOPUTEJBbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 45 Oaia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
TeKylero KOHTPOoJIst pe3yJbTaToB 00y4eHHUs




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

BxoaHoii KOHTPOJIbL

BxonHoM KOHTPOJIb
BxoaHoe TectTupoBanme

1) BeiTh 3HAKOMBIM ¢ BpemMeHHBIM
pErJiaMeHTOM BBITIOJIHEHHS pabOT U
OKa3aHUs yCIyT C UCTIOJIb30BAaHUEM
HayuyHoro obopynosanus [ITHNY 2) 3nats

Y moHUMaTh BpemeHnHble mpaBuia padoThl
Ha cymnepkommbioTepe3) YMeTh 1Mo

BBIIAHHOM MHCTPYKIIMH CO37aTh Mapy
KpunTorpaguueckux KIr0YeH s T0CTyma
K CYIIepKOMITbIOTEPY4) YMETh 1Mo

BBIJIAaHHON MHCTPYKIUH MOJTYyYUTh JOCTYI K
CyNepKOMIbIOTEPYS) YMETh BOWTHU B

COCTaB KOMaH/Ibl U B3aUMOJICHCTBOBATH C
e€ wIeHaMH JJi1 COBMECTHON paboThI.0)

YMeThb MoTyYuTh OCHOBHYIO JTUTEPATYPY 11O
nuctuiuinae B onommorexe [ITHUY 7)

YMeTh co31aTh U UCMIOIB30BATh
pas3ziensgeMblil KaTaJlor Ha 00JIayHOM
XPaHWJIMINE U1 COBMECTHON pabOTHI HAJl
JTIOKyMeHTaMu. 8) YMeTh IUTHPOBATh U

CCBHUIATHCS Ha HCTOYHHUKH B OTYETE O
pabote.9) 3HaTh OCHOBBI PAOOTHI C

onepanuoHHO# cucremoint Jlnnykc. 10)

YMeTb 110 BEIJAHHOW UHCTPYKIIUH
HaCTPOUTH U UCIIOJIb30BATh MOJKIIOUECHHE
o VPN k 6a30B0ii KOMIIBIOTEPHOH CeTH
I[ITHNY u3 cetn UnTepHeT.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OcHOBBI paOOTHI Ha
CyNepKOMIIbIOTEpE
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

1. 3HaTh U yMETh UCTIOTHATH
COOTBETCTBYIOIINE PETJIAMEHTHI U MPAaBUIIA,
HEOOXOAMMBIE JIJISl TIOJTYYSHHS TOCTyTa K
CYNEepKOMIBIOTEPY M MCHOJIB30BaHUS €ro B
y4eOHOM Tporiecce.2. 3HaTh OCHOBHBIE
CITOCOOBI MOIKIIOUYEHNS K
CYyNEPKOMIBIOTEPY U TPUMEPDI
HCITOJIB3YEMOTO JIJISl TOTO TPOTPaMMHOTO
obecrnieuenus.3. 3HaTh, yMETh U

nproOpecTH HaBBIK MOIKITIOUEHHS K
CYNEPKOMITBIOTEPY U YAAJIEHHOTO
ynpasinenust OC Linux: 3.1.B

KOHCOJIBHOM peXHMe;3.2 B rpapuueckom
pexxume.4. 3HaTh BUIBI KiIacCH(pHUKAINN

APXUTEKTYpP CYIEPKOMIILIOTEPOB, YMETH
KJIacCU(UITUPOBATH PECYPCHI
CyNepKOMIbIOTEPA (MUHUMYM TPU Pa3HBIX
Kiaccuukanuu pecypca
CylnepKoMIbloTepa.S. 3HaTh U yMETh Ha

CYyNEPKOMIBIOTEPE KOMIUIMPOBATH
pUMeEpPHI TTporpamm Ha sizbikax C/C++
(o0s3aTenbHO) 1 C# (okenmaTenbHO):S. 1

[IOCJIEI0BATENbHBIE;S.2 MHOTOIIOTOYHbIE
(OpenMP-nporpammsr);5.3
MHoro3agaunsle (MPI-nporpammsr);5.4

rubpuansie st [TTY
(CUDA-nporpammsi).6. 3HaTh, yMETh U

c(hOopMHpOBATH HaBBIK 3aITyCcKa
IIPOrpaMMHBIX 3aJaHUH Ha

BBIYHCJIUTEIBHBIX y3J1aX CyIEPKOMIIBIOTEPA
JUISl pa3HbIX TUIOB Mporpamm:6. 1

IIOCJIEI0BATENbHBIE;6.2 MHOTOIIOTOYHbIE
(OpenMP-nporpammsr);6.3
MHoro3agaunsle (MPI-nporpammsr);6.4

rubpuansie st [TTY
(CUDA-nporpamMmst).




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

MoaenupoBanue [1BC ¢
pa3aensieMon MaMsaThio
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTHe

1.M3ydeHnne MaTeMaTHYECKUX MOCTAHOBOK
3a/1a4, permaeMoi Ha MHOTOIIPOLIECCOPHON
cucreme (MIIC) ¢ pa3aensieMoii maMsThIO.

2.IlocnenoBaTenbHBIN(-bIe) METOI(bI)
pelieHus 3aaun (onucaHue
MOCJIEI0BATEILHOTO(-bIX) METO1a(-OB) U
anroputMma(-oB) pelIeHUs MOCTABIEHHOHN B
.1 3aaun; onucaHue ucciaeayeMon
MaTeMaTHYECKOW MOJIENN; IPOTpaMMHast
peanuzanus U e€ ONucaHue).

3.ITapannenbHbIi(-bIe) METOI(BI) PEIICHUS
3aJa4uM (ONHMCaHNE NapajuIeIbHOTO(-bIX)
MeToaa(-0B) M alrOpUTMa(-0B) pEIICHUS
MOCTaBIICHHOM B 1.1 3a/1aum; onrcanue
HcClielyeMOM MaTeMaTHYeCKOM MOJIEIIH;
MporpaMMHasi peanu3aius U e€ omucaHue).

4. N nentudukanus napameTpsl Mozemnei
(mmaHupoBaHUE CepUil BEIUMCIUTEIbHBIX
AKCIIEPUMEHTOB, OIIPE/IeNICHUE apaMeTPOB
MTOJTYyOMITUPUIECKOM(-1X ) Moieu(-ei);
MpoBepKa Moienu(-eil) Ha aIeKBaTHOCTb
(olIeHKa TIOKa3aTesiel KauecTBa MOJIEIICH ).

5.AHanu3 Npou3BOJUTEIBHOCTH U
MacCIITa0UPYyEMOCTH MapaILIEITbHON(-bIX)
peanu3anuu(-uit) (MCCIeI0BaHNE BIUSHUS
pa3Mepa 3a/1a4u Ha BpeMs pacyEéToB MpH
pa3Hoil cTeneHu napaienn3mMa; CpaBHEHHE
JIOCTUTHYTOTO YCKOPEHUSI BEIYUCIICHUI C
TEOPETUYECCKIM YCKOPESHUEM T10 3aKOHY
AmMJana u MOJICTbHBIM YCKOPEHHUEM,
paccUYUTaHHBIM IO MATEMAaTHICCKIM
MoIeIH(-5M)).




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

MonaenupoBanue [1BC
pacnpeenéHHON MaMsAThIO
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

1.3yueHne MaTeMaTHUECKUX TOCTAHOBOK
3a/1a4, permaeMoi Ha MHOTOIIPOLIECCOPHON
cucteme (MIIC) ¢ pacnipenenénnon
namaTbio.2.IlocneoBaTenbHBIN(-bIC)

MeTo/1(bl) pelIeHHs 3a/1a4u (OIMCaHNue
MOCJIeI0BATEILHOTO(-bIX) METO1a(-OB) U
anroputTMma(-oB) pellIeHUs MOCTABICHHOHN B
.1 3a1a4un; onucaHue uccaeayeMon
MaTeMaTHYECKOW MOJIENN; IPOTpaMMHast
peanuzanus U e€ ONrucaHue).

3.ITapannenbHbIi(-bIe) METOI(BI) PEIICHUS
3aJ1a4uM (ONMCaHNE NapauIeIbHOTO(-bIX)
MeToaa(-0B) M aITOpUTMA(-0B) pEIICHUS
IIOCTaBJICHHOM B 1.1 3amaun Ha
BBIUHCIIUTEILHOM KJIaCTEPE; ONUCAHHE
HCCIIElyEMOU MaTeMaTUYECKOW MOJIEIIH;
MporpaMMHasi peajau3alus u e€ onucaHue).

4 Vinentudukanus mapameTpbl MoaeIen
(TTaHUpOBaHUE CepUd BEIYUCITUTEIHHBIX
AKCIIEPUMEHTOB, OIpe/IeTICHIE TapaMeTPOB
MOJIYy3AMIIUPUYECKOM(-1X) Moienu(-eil);
MpOBEpPKa MoIeTH(-€#) Ha aIeKBaTHOCTh
(o1ieHKa MokaszaTesiel KauecTBa MoJiesiei).

5.AHanu3 NpOu3BOAUTEILHOCTH U
MacIITaOMpPyeMOCTH MapajlIeTbHOMN(-bIX )
peanuzauuu(-uit) (McclieJOBaHUE BIUSHUS
pa3Mepa 3a/1a4il Ha BpeMs pacy€ToB MpH
pa3Hoii cTereHu mapasiean3mMa Ha
BBIYMCIIMUTEIILHOM KJIAaCTEPE; CPAaBHEHHUE
JIOCTUTHYTOTO YCKOPEHUS BEIUUCIICHUIA C
TEOPETHUYECKUM YCKOPEHHUEM 10 3aKOHY
AmMJana u MOJIeTbHBIM YCKOPEHHUEM,
pacCUYUTAaHHBIM IO MATEMAaTHICCKIM
MoeIH(-5M)).

IIK.8

CIIOCOOHOCTH MPUMEHSTh

COBPEMEHHBIE ITAPAUT MBI U
METO0JIOTUH TPOrPaMMHUPOBAHUS,
S3BIKU IIPOrPAMMUPOBAHUS U

SI3BIKY 043 JTaHHBIX

[TuceMenHOE TECTUPOBAHKE
IIncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

[lenb MMCbMEHHOTO TECTUPOBAHUS -
IIPOBEPKA CTENIEHU MTOKPBITUS 3HAHUH,
YCBOEHHBIX IPU YTEHUH OCHOBHOM
PEKOMEHI0BAHHON JIUTEPATYPBHI.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKYyLIero KOHTPOJIs pe3yJibTaTOB 00y4eHH s
OIIK.2 HrtoroBoe KOHTpOJILHOE [{ems MUCEMEHHOTO PK3aMeHa (3a4eTa) -
CIIOCOOHOCTH CO3/1aBaTh, MEpPOIIPUATHEC OIIEHKA KaueCTBa 3HAHUM CTYJICHTOB,
AHAIM3UPOBATh, PCATM30BbIBATL | UTOroBOE KOHTPOJIbHOE YCBOEHHBIX Ha JIEKIUAX U IIPU YTEHUU
MaTeMaTHieCKne nu MeponpHsATHe OCHOBHOW PEKOMEHIOBAHHOM JIUTEPATYPBHI.

HHGOPMAITMOHHBIE MOJICITH C
MIPUMEHEHUEM COBPEMEHHBIX
BBIYHCIIUTEIBHBIX CUCTEM

IIK.8

CIIOCOOHOCTH MPUMEHSTh
COBpPEMEHHBIC TTApPaIUTMbl U
METOJIOJIOTUU TIPOTPaMMHUPOBAHUS,
SI3BIKH IPOTPAMMHPOBAHUS U
SI3BIKK 043 JaHHBIX

Crneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJIS
BxoaHoii KOHTPOJIb

[TpogomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS MEPOTIPUSATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIN 0aJl1, BEICTABISEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu:
[TpoxoxHoii 6amt: 0

IToxa3zaTen oneHUBAHUS Banabl

1) o3Hakommiics ¢ BpeMeHHBIM peryiaMeHTOM BBIIIOJHEHUS pa0OT U OKa3aHUs yCIIyT ¢ 10
HCIIOJIb30BaHUeM Hay4dHOro ooopyaoBanus [II'HNY 2) y3nan u morumaer BpeMeHnHbIe ipaBuia

paboThI HA CyTIEpKOMITbIOTEPE.3) CyMel MO BBIAAHHON MHCTPYKIIUU CO3/IaTh apy
KpunTorpaguueckux KIro4el s 10CTyIa K CYyIepKOMIbIOTEpY4) CyMeT Mo BbIJaHHOU
MHCTPYKLHUHU TOTYYUTh TOCTYI K CYIIEPKOMIIBIOTEPYS) CyMel BOWTH B COCTaB KOMaH/IbI U
B3aMMOJICIICTBOBATH C €€ YIeHaMU AJI1 COBMECTHOM paboThI.0) CyMel MOIYyYUTh OCHOBHYIO
auTeparypy no aucuuruinae B oubnuoreke [IITHNUY 7) cymen co3naTh 1 UCIOIb30BaTh
pas3zensgeMblil KaTalor Ha 00JIaYHOM XPaHUJIHILE /ISl COBMECTHOU pabOThl Ha/l JOKYMEHTaMHu. §)
CYyMETb MPOIUTHPOBATH U COCIATHCA HA UCTOYHHUKHU B OTUETE 1O paboTe.9) y3Hall OCHOBBI pabOTHI
¢ onepanioHHOM cucteMoit JImaykc. 10) cymen o BeIIaHHON MHCTPYKIIMH HACTPOUTH U

HCIIONIB30BaTh nojkIoueHre mo VPN k 6a3oBoit komnbsrotepHoit cetu [IITHUY u3 cetn
Nurtepner.

1) o3HakomwmIICs ¢ BpeMEeHHBIM periiaMeHTOM BBITIOTHEHUS pa0OT U OKa3aHUs yCIIYT C 9
WCITOJIb30BaHueM Hay4dHoro ooopyaoBanus [II'HNY 2) y3nan n morumaetr BpeMeHHbIe ipaBuia

paboThI HA CyNepKOMITbIOTEpEe.3) CyMe IO BBIAAHHON MHCTPYKIIUH CO3/IaTh Hapy
KpunTorpagpuueckux KIrodel s T0CTyIa K CYyIIepKOMIbIOTepy4) CyMeT Mo BhIJaHHOU
WHCTPYKIUHU TOTYYUTH TOCTYI K CYNIEPKOMITBIOTEPYS) CyMel BOWTH B COCTaB KOMaH/IbI U

B3aMMOJICHCTBOBATH C €€ YWICHaMU AJI1 COBMECTHOM paboOThI.0) CyMel MOIYyYUTh OCHOBHYIO




auTeparypy no aucuumiuie B oubnanorexe [II'HUY 7) cymen co3naTh U UCTIONB30BaTh
paszensieMblil KaTajor Ha 00JaYHOM XPaHWIUINE JIi COBMECTHOM paboThI HaJ| TOKYMEHTaMU. §)
CYMETh IPOLIMTUPOBATH M COCTATHCS HA HCTOYHUKH B OTUETE 1O paboTe.9) y3Ha OCHOBHI paboThI

C OIlEpallMOHHOM cucTeMon JInHykc.

1) o3HakommIICs ¢ BpeMEeHHBIM pPEeriaMeHTOM BBIIOJIHEHUSI PAa0OT M OKa3aHUs YCIIYT C
HCIIOJIb30BaHueM Hay4dHoro ooopyaoBanus [I'HUY 2) y3nan u monumaer BpemeHnnble nmpaBuia

paboThI Ha CynepKOMIbIOTEpe.3) CyMe 10 BBIJAHHON HHCTPYKIIMH CO3/1aTh Tapy
KpUNTOTpapUUECKUX KITFOYEH JJIs TOCTYTa K CYIIEPKOMIBIOTEpY4) CyMe IO BBIIaHHOK
WHCTPYKIIUHU TIOYYHUTH TOCTYTI K CYIIEPKOMIBIOTEPYS) CyMel BOMTH B COCTaB KOMaH/IbI U
B3aUMO/ICHCTBOBATH C €€ YWICHAMH 1T COBMECTHOH paboThI.0) CyMes MOTYyYHTh OCHOBHYIO
auTeparypy no aucuurinae B oubnuoreke [IITHNUY 7) cymen co3naTe 1 UCmoyib30BaTh
paszesnsieMblil KaTajior Ha 00JJAYHOM XPaHHMIIUIIE JJI COBMECTHOM pabOThI HaJl TOKYMEHTaMH. 8§)

CYMETb IMPOLUTHPOBATH U COCIATHCA HA UCTOYHHUKHU B OTUETE 1O paboTe.

1) o3HakomMmIICS ¢ BpeMEHHBIM peryiaMeHTOM BBIIIOJIHEHUS PA0OT M OKa3aHUs YCIIyT ¢
UCTIOJIb30BaHueM HayuyHoro obopynoBanus [II'HNY 2) y3nan u nonnmaer BpemenHnsie npasuiia

paboThI Ha cynepKoMIbIoTepe.3) CyMeI IO BBIJaHHON MHCTPYKIIUH CO3/1aTh Hapy
KpUNTOrpapuyecKux KIo4en s T0CTyna K CyNepKOMIbIOTepy4) CyMes IO BbIIaHHOH
MHCTPYKLUU IOJYYUTh TOCTYI K CYIIEPKOMIIBIOTEPYS) CyMeJ BONTH B COCTaB KOMaH/Ibl U
B3aMMO/ICHICTBOBATH C €€ WICHAMH I COBMECTHOI paboThl.0) CyMes MOTYyYUTh OCHOBHYIO
auTeparypy no aucuuminae B 6udnaunorexe [II'HNY 7) cymen co3nath u UCTIONB30BaTh

paszesnsieMblil KaTanior Ha 00JaYHOM XPaHMIIUINE Ui COBMECTHOM paboThl HaJl TOKYMEHTaMHU.

1) o3HakommIICs ¢ BpeMEeHHBIM periaMeHTOM BBITIOJHEHHUS PAa0OT M OKa3aHUs YCIIyT ¢
WCIIOJIb30BaHWeM Hay4dHoro ooopyaoBanus [II'HUY 2) y3nan u monumaer BpeMeHnnble mpaBuia

paboThI Ha CyNIepKOMIIbIOTEPE.3) CyMeI M0 BhIJAaHHOW MHCTPYKLUHU CO3/1aTh Mapy
KpunTorpagpuueckux KItodel s 10CTyIa K CyIepKOMITbIoTepy4) CyMer MO BbIJaHHOU
MHCTPYKLUHU TOJTYYUTh TOCTYI K CYIIEPKOMIIbIOTEPYS) CyMes BOUTH B COCTaB KOMaH bl U
B3aMMOJICHCTBOBATH C €€ WiIeHaMH JJIi COBMECTHOM paboThI.0) CyMell MOIYyYUTh OCHOBHYIO

JUTEPATYpy MO aucuuriuHe B Oubnumoreke [ITHUY.

1) o3HakommIICs ¢ BpeMEeHHBIM pPeryiaMeHTOM BBIIIOJIHEHUS PA0OT M OKa3aHUs YCIIyT ¢
UCTIOJIb30BaHUeM HayuyHoro obopyznoBanus [II'HNY 2) y3nan u nonnmaer BpemenHnsie npasuiia

paboThl HA CYNIEPKOMIIBIOTEPE.3) CyMeI [0 BbIJAHHOW MHCTPYKLUHU CO3/1aTh Iapy
KpUNTOrpapuyecKux KIoUen s 10CTyNa K CyNepKOMIBbIOTepY4) CyMe IO BbITaHHON
MHCTPYKLUU MOJIYYUTh JOCTYI K CYIIEPKOMIIBIOTEPYS) CyMeJ BONTH B COCTaB KOMaH/Ibl U

B3aMMOJICHICTBOBATH C €€ YWICHAMH JJII COBMECTHON paOOTEHI.

1) o3HakoMmIICs ¢ BpeMeHHBIM periiaMeHTOM BBIOTHEHUS padoT U OKa3aHUs YCIyT C
UCIIOJIb30BaHuEM HayyHoro obopyaoBanus [I'HNUY 2) y3nan u nonnmaer Bpemennsle npasuia

paboThl HA CYNEpKOMIIbIOTEPE.3) CyMeJ M0 BbIJAHHONW MHCTPYKLUHU CO3/1aTh Hapy




KpUNTOrpagUUecKuX KIFOUEH s 10CTyNa K CYyNepKOMIIbIOTepy4) CyMed IO BbIIaHHON

MHCTPYKLUU MOJIIYYUTh JOCTYII K CYIIEPKOMIIBIOTEDY.

1) o3HakommIICs ¢ BpeMeHHBIM periaMeHTOM BBIIIOJIHEHHUSI Pa0OT M OKa3aHUs YCIyT ¢ 3
MCIIONIh30BaHueM Hay4dHOro ooopyaoBanus [I'HNY 2) y3nan u monumaer Bpemennsie nmpaBuia

paboThl Ha CyNepKOMITbIOTepe.3) CyMer Mo BbIAAHHON MHCTPYKIIUU CO3/1aTh mapy

KpunTorpauueckux KiIodel s 10CTyma K CylepKOMITbIOTEpY.

1) o3HakommiIics ¢ BpeMeHHBIM periiaMeHTOM BBITIOJIHEHHS pa0OT M OKa3aHUS YCIYT ¢ 2
UCII0JIb30BaHuEM HayuHoro ooopyanosanus II'HUY 2) y3nan u nonnmaer Bpemennsle npasuia

paboThI HAa CYyNIEPKOMITBIOTEPE.

1) o3HakomuIICs ¢ BpeMEeHHBIM periaMeHTOM BBITIOJIHEHHUSI Pa0OT M OKa3aHUs YCIIyT C 1
MCIIOJIb30BaHWEM Hay4dHoro ooopymoBanus [ITHUY.

OcHoBBI padoThI HA CyIePKOMIIBIOTEPE

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
[Tpoxonnoii 6amt: 9

IToxa3aTe I onleHUBAHUS Baaasl
3amanue 1 5
3amanue 4 5
3amanue 3 5
3amanue 2 5

Mopenauposanue IIBC ¢ pazgessiemoii naMATbIO

[Ipo10mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbli 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9

IToxa3aTeiu onleHUBAHUS Baaasl
3amanue 5 6
3amanue 2 3.5
3amanue 4 3.5
3amanue 1 3.5
3amanue 3 3.5

Mopenuposanne IIBC pacnpenenénnoit namsiTb1o

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9



Iloka3aTeu oleHUBaHUS Banabl
3ananue 7 5
3aganue 2 2.5
3ananue 3 2.5
3ananue 5 2.5
3ananue 6 2.5
3aganue 1 2.5
3aganue 4 2.5
IIucbMeHHOE TeCTUPOBAHUE
ITpomomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VYcnoBust MpOBEACHUS MEPOTIPHSTHSA: B YaChl CAMOCTOSATEIbHOI padoThI
MaxkcumanbHbIi 0ai, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTectanuu: 20
[Tpoxoanoii 6amt: 9
IMoka3aTe/n oneHNBaHUS Banabr
Tect n3 20 Bonpocos 20
HToroBoe KOHTPOJIbHOE MEPOTIPUSITHE
[TpomomKUTETLHOCTD IPOBEACHUS MEPOTIPHUATHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcnoBust MpOBEACHUS MEPOTIPHSTHSA: B YaChl CAMOCTOSATEIbHOI padoThI
MaxkcumanbHbIi 0aii, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTectanuu: 20
[Tpoxoxnoii 6amt: 9
IMoka3aTe/n oneHNBaHUS Banabr
Pemenne nmpaktuueckon 3axadu 10
OTBeT Ha TEOPETUUECKUI BOIIPOC 10




