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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | I3y4enne oOydaromMMUCS TEXHOJOTHH pAaCHpPENeICHHBIX BBIUHCICHHH, Pa3pabOTKH ¥ ITIOCTPOCHHUS PacHpeieIeHHBIX
MIPHJIOKEHUH.

2. TPEBOBAHMUAA K PE3YJIBTATAM OCBOEHUA JUCHATIJINHBI

IIK-3: cnocoGeH pa3padaTsIBaTh KOMIIOHEHTHI NPOrPaAaMMHBIX KOMILIEKCOB (B TOM 4ucje wuHTepdeiicsl, apaiiBepa,
KOMIIUWJIATOPBI, 3arpy3umku, CﬁOpHIl/lKl/l, CHUCTEMHBbIC yTI/[.]'lI(ITl)l) u 0a3 AJAHHBIX € HMCHOJbB30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJLHBIX CPEACTB M TEXHOJOIHii MPOrpaMMHUPOBAHUS

IK-2: cnocoden YUTATb, IOHUMATH U BBIACJIATDH IVIABHYI0O H1€1H0 IPOYUTAHHOI0 HCXOAHOI'0 KOAAa, JOKYMEHTAIMH

B pe3yJabTaTe 0CBOCHUSA TUCHUILINHDBI oﬁyqamumﬁm JOJIZKCH

3HaTh:

OCHOBBI TIPEJICTABJICHUS] MPOTPAMMHOTO KOJa, CTPYKTYPY W HOPMBI COCTABJICHUS JOKYMEHTAMH MO MPOTPaMMHOMY OOECIeUeHHIO
(cootneceno ¢ unaukaropom I1K-2.1);
OCHOBBI HH()OPMATUKHU U IPOTPpaMMHUPOBaHUs (COOTHECeHO ¢ uHaukaropom I1K-3.1).

YMeTh:

BBISIBIIATH OCHOBHBIE MOJYJIH B NPOTPaMMHOM KOZE, ONpPEAENsITh ITaBHYI HICH MPOYMTAHHOTO KOJA3, ChOpMYIHPOBATh PE3yNbTar
aHaiM3a KoJa (cooTHeceHo ¢ nHauKaropom [1K-2.2);
HCTIONIH30BaTh COBPEMEHHBIC TEXHOIOTHH pa3pabOTKN MPOTPaMMHBIX ITPOTYKTOB (COOTHECEeHO ¢ nHaukaropom 11K-3.2).

Bnagern:

HAaBBIKAMH  ONpENCNICHUS 3aladd, IIOCTABICHHOH TpM pa3padOTKe IPOTPaMMHOTO KOJIa, OCHOBHBIX IIarOB  aITOPHTMA,
peaT30BaHHOTO B IIporpamme (cooTHeceHo ¢ nHaukaropom I1K-2.3);

HaBbIKaMU pa3pabOTKU aIrOPUTMOB B BHIE OJOK-CXEMBl M COCTAaBJICHHUS IUIaHA PYYHOTO TECTHPOBAHHUS pa3pabdaThBaEMOro
MPOTPaMMHOTO TPOTYKTa (COOTHECEHO ¢ nHankaropom I1K-3.3).

3. CTPYKTYPA U COAEPKAHMUE JUCIUIIJINHBI

Pa3nen 1. Opranuzanusi ¥ IVIAHUPOBAHMe PacnpeeJéHHBIX BbIYUCIEHHiT

Ne HaumenoBanue Temsl / Bun 3ansatus (aelnél;lc)ip Yacos Kow::lel:“eﬂ- Jlureparypa
Tema 1. Beenenue B pactpeiefiecHHBIC BEIYHCICHHS
Henn u 3a1a4u pactipeneneHHON 00paboTKH JTaHHBIX.
Heo0XomuMoCTh W aKTyaJbHOCTb  PAaclpelesIeHHBIX BBIYMCICHHM. 1.1 711.2. 2.1
11 Paznuuus MEXIy MHOT033/Ja4HbIM, NapajuIeIbHBIM u 3 ) TIK-3,ITK-2 H2.2: stz . 4:
pacTpenelIeHHBIM ~ PEeXHMaMH  BBIONHEHHsA mporpamMMm. CrocoOs 5
OpraHu3allii paclpeAeCHHBIX BBIUMCIUTENBHBIX cUCTeM. Kparkas ’
UCTOpHUS pa3BUTHSL BBICOKOITPOU3BOIUTEIbHBIX BBIYUCIICHUH.
ITpumeps! pactipeieIeHHBIX BRIYUCIUTENBHBIX cucteM. / Jlek /
Tema 1. BBenenue B pacupe/ieICHHbIE BEIYUCICHUS
Henn wu  3amaun pacnpeneneHHON 00paboTKH JIaHHBIX.
Heo0XoauMOCTh W aKTyalbHOCTh  PAcIpelCiCHHBIX BBIYUCICHUIL. 1.1 711.2. 2.1
. . q,
12 Paznuuus MEXKITY MHOT033Ja4yHbIM, MMAPAIETBHBIM 51 3 > TIK-3,TTK-2 HZ.E: stj .4,
pactpeneNieHHbIM PEeXHMMaMH  BBITONHEHWsT TporpaMM. CrocoOsr 5
OpraHu3allii  paclpeAeCHHBIX BbIUMCIUTENbHBIX cUCTeM. Kparkas ’
UCTOpPHUS pa3BUTHSL BBICOKOITPOU3BOIUTEIbHBIX BBIUUCIICHUH.
ITpumeps! pactipenieIeHHBIX BRIYUCIATENBHBIX cucteM. / JIab /
Tema 1. BBeneHue B pacpeieICHHbIE BEIYUCICHUS
[MpakTrueckoe 3amanue "Llenu U 3amaun pacrpenesieHHOH 00paboTku
nmaHHEIX'.  HeoOXommMocTh M aKTyalbHOCTh  PAacIpeAeTICHHBIX 1.1 711.2. 7121
N 1, J11.2, J12.1,
|3 |BprMCICHHIL. Pazmuunst MeXIy MHOTO33IauHbIM, MapaUIeNbHBIM U 3 ) MK-30K-2 | 2.2, 7123, 2.4,
pacupeneseHHbBIM PEXHMMaMH  BBIONHEHHsT mporpaMM. CrocoOsl 2.5
OpraHM3alliy pacHpeAeCHHBIX BbIUUCIUTENbHBIX cUcTeM. Kparkas ’
HCTOpHUS Pa3BHTHS BBICOKOTIPOU3BOIUTEIHLHBIX BBIYUCIICHH.
[Tpumeps! pacipeieIeHHBIX BEIYUCINTENbHBIX cucTeM. / Cp /
Tema 1. Beenenue B pactpeieIeHHbIE BEIYUCICHUS 1.1 J11.2. 2.1
14 CpaBHUTENbHBIM aHATN3 TEXHOJIOTHH OpraHu3alul paclpeneleHHbIX 3 2 | TIK-3,1K-2 H2.2: st: . 4:
BBIYUCITUTEITHHBIX CHICTEM. OcHOBHEBIE TIPON3BOTUTEIN " .5
pa3paboTIMKH pacTpeeIeHHBIX BRIYUCIHTENBHBIX cucTteM. / Cp / )
Tema 2. BeraucnuTenpHbIE 3aa9i JI1.1, J11.2, JI2.1,
1.5 |IloHsATHE BBIMHCIAWTENBHOW 3amadn. Ilogxomel K KiaccH(UKAINU 3 2 TIK-3,ITIK-2 J12.2,J12.3, J12 .4,
BBIUUCIUTENbHBIX 3amad. OmnpeneneHue 3agaHusl  I10JIb30BATENs. JI2.5




Xapakrepuctuku 3amaHus. CrocoObl ommcanus 3amanus. CHcTeMbl
yIpaBIeHUs MpoXoxkaeHUueM 3agaHusMu. Ilorox 3apganuil. dopmar
workload mmst onucanus moTokoB 3ananui. / Jlek /

1.6

Tema 2. BeruuciureabHble 3a1a4i

[MoHATHE BHIYUCTUTENbHON 3amaun. [lomxombl Kk KiaccudUKamuu
BBIUUCITUTENbHBIX 3ama4. OmpeneneHue 3amaHusl  I[TOJI30BATEIs.
Xapaktepuctuku 3amanus. CrmocoObl ommcanusi 3agaHus. CHCTEMBI
VIOpaBICHUS TMPOXOXKICHHEM 3amaHusiMu. IloTok 3amanmii. dopmar
workload s onrcanns MOTOKOB 3amanuii. / JIao /

IK-3,I1K-2

JI1.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.7

Tema 2. BeruuciureabHble 3a1a4K

[paktrueckoe  3amanue  "[loHSTHE  BBIYMCIMTENBHOH  3amauu’.
IMomxompl K KiacCH(HKAIMKM BBIYACIUTENBHBIX 3a7a4. OmnpenencHue
3a0aHls  TOJIb30Barelisl.  XapakTepucTuku  3amaHus.  CrocoObr
OITMCAHUS 3a1aHus. CuctemMbl  ympaBJeHUS MPOXOKICHUEM
3amanusaMu. [lortok 3amanmii. @opmar workload mis omucanus
nmotokoB 3ananuii. / Cp /

TK-3,[1K-2

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.8

Tema 2. BeruucinurenbHble 3a0a4ni
[IpoekTupoBaHuE  BBIUMCIMTEIBHOTO 3alaHusl Ul  KOHKPETHOTO
nonb3oBarest. / Cp /

IK-3,I1K-2

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
JI12.5

1.9

Tema 3. PacnpeneneHHble CUCTEMBI MOJEIBHOTO MPOrPaMMHPOBAHMS.
ITakeThl IPUKIAAHBIX IPOrPaMM.

IonsTne pacnpeneneHHON CHCTEMBI MOZEIBHOTO
nporpaMMUpoBaHusl.  Mognenbs  npenMeTHod — oOmactu.  Dopmbl
MOCTaHOBOK 3aznad. OmnpeneneHne MpoCTOW BBIYHUCIUTENBHON MOJEINH.
INaker npuxiagHeix nporpamMMm. CrIpykTypa MakeTa IMPHKJIAIHBIX
nporpaMM. @DyHKUUOHAIBHOE HamojlHEHUE MnakeTa. llepBuuHoe u
BropuyHoe [IO. SI3pik 3amanuil nakera. CHCTEMHOE HaNoONHEHUE
naketa.  Monayne.  Koudwurypammm — Momymeit  (KapkacHBIH |
[EMOYeYHbI MOAXOABI). OTambl pPa3BUTUS MAKETOB MPHUKIATHBIX
nporpamm. Pacnipeienennsle makeTsl NpukJIagHbx mporpamm. / Cp /

T1K-3,[TK-2

J.1,J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.10

Tema 3. PacnpeneneHHsle CUCTEMBI MOJEIBHOIO MPOrPaMMHPOBAHMS.
[MakeTsl mpukIagHBIX Mporpamm. JlaboparopHoe 3amanue "TloHsATHE
pacripenieieHHON CHUCTEMBl ~ MOJEIBHOTO  NPOTrpaMMHUpPOBaHUsA".
Mogens mpeaMmetrHoil  obnactu.  DopMBI  TOCTAHOBOK  3aiad.
OmnpeneneHue  MpocTOH BBIYHMCIIUTETBHON MOJIETIH. IMaket
OpUKIagHbIX nporpamMM. CTpyKTypa HakeTa HMPUKIAAHBIX I[POrpamM.
OyHKIMOHATbHOE HamoyHeHue nakera. Ilepsuunoe u Bropuunoe [10.
S3bIk 3amaHmii makera. CHCTEMHOE HalONHEHUE Makera. Moayis.
Kon¢urypannm wmoxynelt (KapkacHBI ¥ IIEMOYEYHBIH ITOIXOJBI).
Oranbl pa3sBUTUS IaKETOB INPUKIAAHBIX IporpaMMm. PacnpenencHHble
MaKeThl NPUKIaIHbIX nporpamm. / Cp /

T1K-3,[TK-2

J.1,J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

Tema 3. PacnpeneneHHble CUCTEMBI MOJEIBHOTO MPOrPaMMUPOBAHUS.
IMakeTsI MPUKITATHBIX TIPOTPAMM.

IIpaktuueckoe  3amaHue  "[loHATHE  paclpeleeHHOM  CHUCTEMBI
MOJIJIFHOTO MporpamMmupoBanus”. Mopenb npeaMeTHOH olmacTu.
®opMbl TOCTaHOBOK 3amad. OmnpenencHue MPOCTONH BBIYHUCIUTENBHON
mozaenu. Ilaker mpuxnamHeix nporpamm.  CTpykTypa  makera
OPUKIAAHBIX —TporpaMM. @DYHKIUMOHAIBHOE HAIOJHEHHE MaKeTa.
[TepBuunoe u Bropuunoe I10. f3bik 3amanuii makeral [pakTrueckoe
3amanue . CucreMHOe HamoiHeHHe makera. Monyns. Kordurypammn
MOIyNei (KapKacHBI W UEMOYEYHBIH MOAXObI). JTambl Pa3BUTHA
MAKeTOB  NPUKIAAHBIX  OporpaMM.  PacmpelesnieHHbIE  MAKEThI
MPUKIAIHBIX Tiporpamm. / Cp /

IK-3,I1K-2

JI1.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.12

Tema 3. PacnpenencHHble CUCTEMBI MOJIEJIIBHOTO IIPOrPaMMUPOBAHUS.
IMaxeTsI MPUKITATHBIX IPOTPAMM.

ITpoekTpOBaHKHE PaCIPEAEIICHHOIO IMaKeTa IPHKIATHBIX MPOrpamMM. /
Cp/

TK-3,[1K-2

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

1.13

Tewma 4. [InanupoBanue BEIYNCICHUN

[Mnan pemenus 3agaun. OrpaHWYeHUs] HA TUIAaH PEIICHHS 3aa4qH.
BoruucnutensHas W30BITOYHOCT. BOTHOBBIE METOABI IIAHHUPOBAHMUS.
JuHamuueckoe IUIaHUpOBaHME. BbINOIHEHUE IUIaHA peIIeHUs 3aJadu
B pexxnme FORK/JOIN. Bpemst BBIONHEHHS. ACHHXPOHHBIH PEXHUM
BBIMOJIHEHHUS  IUIaHAa  peIleHHs 3aJadd. Bpems  BBINOJHEHHS.
[InanupoBaHnWe BBIYUCICHWA Ha OyJeBOH MOJENU MPEIMETHOU
obmactu. / Cp /

IK-3,I1K-2

J1.1,J11.2, JI2.1,
J2.2,712.3, J12.4,
2.5

1.14

Tema 4. [TnanupoBaHue BHIYUCICHUH.
JlaGoparoproe 3amanuwe "Ilman pemenus 3amaun”. OrpaHUYeHUS Ha

TTK-3,[TK-2

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,




IUIaH pelIeHHs 3aiadd. BerumciurenbHas H30BITOYHOCTh. BonHOBBIE
METOJIBl IUIAHUPOBaHUS. JIMHaMHUYecKoe IUIAHUPOBaHWE. BrImonHeHMe
wiaHa pemenus 3amadu B pexume FORK/JOIN. Bpems BbImomHeHUS.

N J2.5
ACUHXpOHHBII PEXUM BBIIOJIHEHUS IUIaHA pELIeHHs 3anadu. Bpewms
BBINMOJIHEHHA. [I[MaHUpoBaHWe BBIYKMCICHUH Ha OylIeBOH MoJenH
npeamerHoit obxactu. / Cp /
Tewma 4. [I1aHupoBaHrEe BEIYUCICHUI
[Ipaktnueckoe 3amanue "l[lman pemeHust 3amaun". OrpaHuueHus: Ha
IUTaH PENICHUs 3aladu. BeramcnurenbHas W30BITOYHOCTh. BOJTHOBBIC 1.1 112, 2.1
|15 |MCTOABI MIAHMPOBAHMUS. JuHamuyeckoe TaHUpoBaHWe. BrImonHeHUe 3 4 | mK3IK2 | 22 123 124,
wiaHa pemenns 3amadn B pexxume FORK/JOIN. Bpemsi BBITONHEHUS. .5
ACHHXPOHHBIH PEXUM BBIMOJIHEHUS IUIaHA PpEIICHHs 3amadu. Bpews ’
BBINIOJNHEHMs. [ImaHWpoBaHME BHIYUCICHHH Ha OyneBod MojenH
npeametHoit obmactu. / Cp /
Tewma 4. [InanupoBaHue BEIYMCICHHNA L1, 1.2, 121,
1.16 3 2 | IIK-3,TIK-2 | JI2.2,J12.3, JI2 .4,
PaszpaboTka ruana pemenus 3agaun. / Cp / .5
Tema 5. PacripeiesieHHbIE BBIYUCIUTEIBHBIE CHCTEMBI
Pacnpenenennas BblUMCIUTENbHAS cUcCTeMa. ba3oBble apXUTEKTYpHI
MPOLIECCOPOB W TAaMSITH PACHpPEJICIICHHBIX BBIUHUCIUTEIbHBIX CHUCTEM. JIL.1, J11.2, JI2.1,
1.17 [Knaccudukanms Pmmara. CTpykTypa Kimacca MHOTONPOLIECCOPHBIX 3 4 IK-3,ITK-2 J12.2,J12.3, J12 4,
BBIYHUCIUTENBHBIX CUCTEM. TOMNOJOrMs CeTH Mepedayd JaHHBIX. J2.5
[Tpon3BoaUTEILHOCTD KOMIIbIOTEpA. Junamudeckuit aHanu3
nporpamm. / Cp /
Tewma 5. PacripenenieHHbIE BBIYUCIUTEIBHBIE CHCTEMBI
JlaboparopHoe 3a1aHue "PacnipeeneHHas BBIUUCIIUTEIbHAL
cucrema”'.  ba3zoBble  apXWUTEKTypbl  MPOLECCOPOB M  MaMSTH JI1.1, J11.2, JI2.1,
1.18 |pacmpeneneHHbIX BBIYHCIIUTEIIBHBIX CHUCTEM. Krnaccuduxarus 3 4 TIK-3,I1K-2 J12.2,J12.3, JI2 .4,
OnuaHa. CTpyKTypa KJIacCa MHOTOIPOIECCOPHBIX BBIYUCIUTENBHBIX J2.5
cucreM. Tomosjorusi ceTd mepenayd JaHHBIX. [IpOM3BOAMTENHHOCTH
KoMmItbioTepa. InHammdeckuit anainms nporpamm. / Cp /
Tewma 5. PacripeneneHHbIE BEIYUCIUTENBHBIE CHCTEMBI.
[IpakTryeckoe 3aJ]aHue "PacnipeneneHnas BBIUHMCIIMTEIbLHA
cucrema'.  ba3oBble  apXUTEKTypbl  TPOLIECCOPOB M HaMSATH JI.1, JI1.2, J12.1,
1.19 |pacmpeneneHHbIX BBIYHCITUTCIBHBIX CHCTEM. Knaccuduxarus 3 4 TIK-3,ITIK-2 J12.2,J12.3, JI2 .4,
®nunHa. CTpyKTypa Kjacca MHOTOIPOLIECCOPHBIX BbIYUCIUTEIbHBIX JI2.5
cucreM. Tomosjorusi ceTw mepenadyd JaHHBIX. [IpOM3BOAMTENHHOCTH
KoMmItbtotepa. lnHamudeckuii anainms nporpamm. / Cp /
Tewma 5. PacripeneneHHbIE BBIYUCIUTENBHBIE CHCTEMBI 1.1, 11.2, 2.1,
1.20 . . 3 4 | IIK-3,IIK-2 | JI2.2,J12.3, JI2 .4,
[IpoexTrpoBanue pacmpeaeneHHON BEIYUCInTenbHON cucteMsl. / Cp / .5
Tema 6. PacnipezienieHHbIE aITOPUTMBI
ANTOpUTMBI 0OMEHa COOOIICHUSIMH.
AJII‘OII;I/ITMLI BBIOOpA Iilcl)opzmHaTopa. ANropuTMel  KOOpJIUHALMU AL1,JT1.2, 2.1,
1.21 . N 3 2 [K-3,I1IK-2 | JI2.2,J12.3,J12.4,
ZIHCTBAN HA OCHOBE COTPYJHHYECTBA. AJNTOPUTMBI  KOOPIUHAIIMU .5
JIeiicTBUI Ha OCHOBE KOHKYPEHLIUY.
/Cp/
Tema 6. PactipenienieHHbIE aITOPUTMBL.
JlaboparopHoe 3ananue "AnToOpUTMBI 0OMeHa COOOIIeHUsIMH" . JI.1, JI1.2, J12.1,
1.22 | AnropuTmbl  BbIOOpa KOOpPAMHATOpPA.  AJNTOPUTMBI  KOOPJIMHAIIUH 3 2 ITK-3,I1K-2 J12.2,712.3, J12.4,
JEHCTBUI Ha OCHOBE COTPYAHUYECTBA. AJITOPUTMBI KOOPAMHALUU JI2.5
JieiicTBUil Ha OCHOBe KOHKYpeHuuu. / Cp /
Tema 6. PactipezienneHHbIE AITOPUTMBI
IMpakTrueckoe 3amaHue  "AJNTOPUTMBI  OOMEHa  COOONICHHAMH'. JI1.1, J11.2, JI2.1,
1.23 [ Anroputmel  BBIOOpa KOOpAMHATOpa.  AJTOPUTMBEI  KOOPIMHAIIIH 3 2 IK-3,I1K-2 J12.2,J12.3, J12 .4,
JICCTBUI HA OCHOBE COTPYAHUYECTBA. AJITOPUTMBI KOOpPAMHALUU J2.5
JIeicTBHI Ha 0CHOBE KOHKyperuuu. / Cp /
Tema 6. PactipenienieHHbIe aITOPUTMBI
PazpaboTka P ZlaﬂropI/ITMa b oOMeHa COOOIICHUAME BbIOOpa L1, J11.2, 2.1,
1.24 . . ’ 3 2 [K-3,I1IK-2 | JI2.2,J12.3,J12.4,
KOOPAWHATOPa, KOOPAHMHALIMU JECHCTBU HAa OCHOBE COTPYAHUYECTBA, .5
KOOPAWHAIMK JeCTBUIM Ha ocHOBe KOHKYpeHiuH. / Cp /
JI.1, JI1.2, J12.1,
1.25 | / 3auér/ 3 4 | IIK-3,IIK-2 | JI2.2,J12.3, JI2 .4,
JI2.5

Paznes 2. Peanu3zanus pacnpeneaéHHbIX BHIYHCIUTEIbHBIX CHCTEM




HaumenoBanue tembl / Bua 3ansarust

Cemectp
/ Kype

Yacos

Komneren-
Jivii0e

Jlutepatypa

2.1

Tema 7. CucTeMsl IOTHYECKOTO BpEMEHU

Mogens pacmpelesieHHOM CHUCTeMbl ¢ Tepefayeld  COOOIIEHHM.
ITpuuuHHO-CNIEICTBEHHBIE OTHOIIEHHS COOBITHI. Cucrema
jgorudyeckoro BpeMeHH. DopmanpHOe mpencrasieHue. CKalspHbIE
9achl JIOTMYECKOTO BpeMeHH. MoanpHuuupoBaHHBIE CKATAPHBIE Yachl
noruueckoro BpeMeHu. CBOWCTBa CKaSIpHBIX 4acoB. BekTopHbIe yachl
jJorudyeckoro BpeMeHH. CBONWCTBa BEKTOPHBIX YacoB JIOTMUYECKOIO
BpemeHu. / Jlex /

IK-3,I1K-2

J1.1, J11.2, J12.1,
J12.2,J12.3, J12.4,
J2.5

2.2

Tema 7. CHCTEMBI JIOTHYECKOTO BPEMECHU

Mognenb pacnpeleNieHHONM CcHCTeMbl C  Tmepenadeil  CoOOIIEHHA.
[IprunHHO-CIeICTBEHHBIE OTHOILICHUS COOBITHH. Cucrema
norndeckoro BpeMeHn. DopmanpHoe mpencrasieHue. CKaTspHBIE
9achl JIOTUYECKOr0 BpeMeHH. MoauduUupoBaHHBIE CKAISPHBIE Yachl
Joruyeckoro BpeMeHu. CBONCTBa CKaIAPHBIX 4acoB. BeKTOpHBIE dachl
jmorudeckoro BpemeHH. CBOMCTBa BEKTOPHBIX YacoOB JIOTHYECKOTO
BpemeHu. / JIab /

TK-3,[1K-2

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J12.5

23

Tema 7. Cuctembl TIOTHYECKOTO BPEMEHU

Mopnens pacnpeneNieHHOM cucTeMbl C  mepenadeil  cooOILeHHi.
ITpuunHHO-CIIEICTBEHHBIE OTHOLICHHS COOBITHIA. Cucrema
norudeckoro BpemeHH. DopmanbHoe mpeacTaBieHue. CKaripHbIE
4achl JIOTMYECKOT0 BpeMeHH. MoauduunupoBaHHBIE CKAIAPHBIE Yachl
JorugecKoro BpeMeHH. CBOWCTBA CKALIPHBIX 4acoB. BekTopHBIE dack!
JIOTHYECKOr0 BpeMeHH. CBOMCTBA BEKTOPHBIX YacOB JIOTHYECKOTO
Bpemenu. / Cp /

TK-3,[1K-2

JI.1,J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

2.4

Tema 8. OTKa30yCTOHYMBOCTH pAaclpeleNeHHbIX BBIYUCIUTEIbHBIX
CUCTEM

HanexnocTs. OtkazoycTodunBOoCcTh.  [lokazarenu  HAJECKHOCTH
BBIYUCIUTENBHOU cucTeMbl. IloBbllleHHE mOKa3zareneil HaleKHOCTH.
OoecrieueHne OTKa30yCTOMYMBOCTH. MeTonsl OOHapykeHHs cOOeB H
OTKa30B, COBMEIAEMble C BbUKCICHUSIMH. KOHTpONbHa1 TOUKa.
Croco0bl co3maHMst KOHTPONBHBIX Touek. [IpoOremMbl HE3aBHCHMOTO
CO3J1aHUs KOHTPOJIbHBIX TOYEK. I'mobGansHOE COCTOSIHUE
pacripeieJIeHHONH CHUCTEMBI, COTJIACOBAaHHOE YyCEUYEHHE, COTIIACOBaHHBIN
paspes, COTJIacOBaHHOE TMIIOOATHHOE COCTOSIHUE CHCTEMBI. AJTOPHUTMBI
onpeneneHust COIJIaCOBaHHOTO 100aTBHOTO COCTOSIHUS
pacripeieJIeHHOH CHUCTEMBI. Anroputm Yanau-JlamnopTa.
CornacoBaHHOE CO3/1aHHE KOHTPOJIBHBIX TOYEK. AJITOPUTM CO3aHHS
COIVIACOBAHHOM  CHUCTEMBbl KOHTPOJIBHBIX ToOueK. BoccTtaHoBnenue.
ACHHXpPOHHOE CO3JaHHE KOHTPOJIBHBIX TOYEK M BOCCTAHOBJICHHUE. /
Jlex /

IK-3,I1K-2

JI1.1,J11.2, 2.1,
7122, J12.3, 2.4,
2.5

2.5

Tema 8. OTKa30yCTOMYMBOCTb pPACIPENEIECHHBIX BbIYUCIUTEIbHBIX
CHCTEM

Hanexxnocts.  OtkazoycroiumBocTh.  [lokasarenmu — HaneKHOCTH
BBIYUCIUTEIBHON CHcTeMBl. [loBBIIEHWE MOKasareneil HaleKHOCTH.
ObecrieueHne OTKa30yCTOMYMBOCTH. MeTonasl OOHapyxkeHHs cOOeB H
OTKa30B, COBMEIaEMbIC C BBIYUCICHHAMU. KOHTpOJIBHAsS TOYKA.
CnocoObl co3maHHs KOHTPOJBHBIX Touek. [IpoGiembl He3aBHCHMOTO
CO3IaHUSA KOHTPOJIBHBIX TOYEK. I'mo6anbHOE COCTOSIHHE
pacrpesieieHHOH CHCTEMBI, COITIACOBAHHOE YCEYECHHE, COIIaCOBAaHHBIH
paspes, COIacoBaHHOE IIIOOAIHLHOE COCTOSHHE CHCTEMBI. AJTOPHTMEI
OIIpeIeTICH S COTJIACOBaHHOTO r100aTEHOTO COCTOSIHUS
pacnpeneneHHON CUCTEMBL. Anropurm Yannu-Jlamnopra.
CornacoBaHHOE CO3/1aHHE KOHTPOJIbHBIX TOYEK. AJITOPUTM CO3/1aHHs
COIVIACOBAHHOM CHCTEMBI KOHTPOJBHBIX TOUeK. BoccraHOoBICHHE.
ACHHXpPOHHOE CO3[aHHE KOHTPOJBHBIX TOYEK M BOCCTAHOBJIICHHE. /
JIab /

IK-3,I1K-2

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4,
J2.5

2.6

Tema 8. OTKa30yCTOHYMBOCTH PpaclpelCNICHHBIX BBIYMCIUTEIBHBIX
cHCTeM

Pazpaborka IUTaHa obecrieueHus OTKa30yCTOHYHBOCTH
pacnpeieIeHHbIX BRIYUCIHTENBHBIX cucteM / Cp /

12

IK-3,I1K-2

J1.1,J11.2, JI2.1,
J2.2,712.3, J12.4,
2.5

2.7

Tema 9. [InaHupoBaHue 3arpy3KH pecypcoB

Ypouu 1anupoBanus B OC. llenmn 1uanupoBaHus.  Bupsr
wranuposanus.  Kiaccupumkarust 3amad W THUIBI  QITOPUTMOB
IUTAHUPOBAHUSI U Ha3HaueHHWs pecypcoB. AnroputMm Oskdunmara. /
Cp/

12

TTK-3,[TK-2

1.1, J11.2, J12.1,
J12.2, 712.3, J12.4,
2.5




Tewma 9. [InanupoBanue 3arpy3Ku pecypcos.

JlabGoparoprnoe 3amanue "YpoBHu 1anupoBanus B OC". Ilenwm JI1.1, J11.2, JI2.1,
2.8 |mmanupoBanus. Bunel mmanupoBanus. Knaccuduxanusi 3amad U TUTIBI 12 | IIK-3,IIK-2 J2.2,J12.3,J12.4,

aIropuTMOB IUIAHUPOBAaHUS M HA3HAUEHUS PECypcoB. ANTOPUTM J2.5

Ooxdummara. / Cp /

Tema 9. [ImaHupoBaHue 3arpy3KH pecypcoB JIL.1, 1.2, JI2.1,
2.9 |Pa3pabotka I1aHa 3arpy3Ku pecypcoB pacIpeieIeHHbIX 12 | TIK-3,I1K-2 J12.2,J12.3, J12 4,

BBIYUCIUTENBHBIX crcteM / Cp / JI2.5

Tema 10. BeruuciurensHble KIacTephl

ITonsaTne kjacTepa W KIACTEPHOW apXUTEKTyphl. Kiaccmopmxarms

KJIaCTEPHBIX BBIUUCIIUTEIbHBIX CHUCTEM. CoctaB CETEBOM

UHQPACTPYKTypbl ~ Kiactepa. TWMIBI  TONONOTMH UM KPHUTEpUH

. J1.1, J11.2, J12.1,

210 3(QQEeKTHBHOCTH KOMMYHHKAalMOHHOW ceTH ximactepa.  CeTeBble ) MK-3.01K-2 | 2.2, J12.3. 2.4,

pemieHust Uil KIAaCTepHBIX cHUCTeM. OCHOBHBIE KPHUTCPHUH OLCHKH .5

KJIaCTepHBIX CHCTEM. THUNHWYHBIA HA0Op NPOrpaMMHO-AMNapPaTHOTO ’

obecrieueHust knactepoB. OCOOEHHOCTH 3allycKa 3amad Ha KiacTepax.

CucremMsl  ympaBleHHWsS 3aiaHUsAMH. VIHTerpupoBaHHBIE  HAOOPHI

KJIaCTE€PHOTO MporpaMMHOro obecnedenus. / Jlek /

Tema 10. BeruucnurenbHble KIacTepbl

ITonsTne kiacTepa W KiIAacTepHOH apXuTeKTyphl. Kiaccupuxanus

KIIaCTEPHBIX BBIUUCIIUTEIbHBIX CHUCTEM. Cocras CETEBOM

uHQPaCTpyKTypsl ~ KJacTepa. THIBI  TONONOTMH U  KPUTEPHH

o JI1.1,J11.2, J12.1,

211 3} (EeKTUBHOCTH KOMMYHHMKAlMOHHOH cet kimactepa.  CeTeBble 2 | mK3mK2 | 22,123 124,

pemieHust Uil KIAacTepHBIX cHcTeM. OCHOBHBIE KPHTCPUH OICHKH 5

KIACTEPHBIX CHCTEeM. THUNWYHBIH Ha0Op NPOTPaMMHO-ANapaTHOTO ’

obecrnieuenust knactepoB. OcoOEHHOCTH 3amycKa 3amad Ha KiacTepax.

Cucrembl  ymnpaBieHMs 3afaHUsMH. VIHTerpupoBaHHBIE  HaOOpBI

KJIIaCTEPHOTO MporpaMMHoro obecriedenws. / JIad /

Tewma 10. BeruucnurenbHble KIacTepbl JI1.1, J11.2, JI2.1,
2.12 |IlpoekTupoBaHUE  BBIYMCIMTENBHOIO  KiacTepa A pEIIeHHs 12 | TIK-3,I1K-2 J12.2,J12.3, J12.4,

KOHKpeTHOH 3anaun. / Cp / J2.5

Tema 11. Beruucnurenshsie cetn Grid

Mpensictopuss  Grid. Konmenmust Grid. Ilaker Globus Toolkit. JI1.1, JI1.2, JI2.1,
2.13 [Apxutextypa OGSA. Crpykrypa WSRF. JIByxypoBHeBas Grid. 4 | IIK-3,IIK-2 | JI2.2,J12.3,J12.4,

OpnoypoBHeBast  Grid. ITmanupoBanue Borauciaennidi B Grid. Grid- J12.5

npoekTsl. / Cp /

Tema 1 1. Berancnurensusie cetn Grid

Jlaboparoproe 3amanue "llpempicropust Grid". Konuenmmsa Grid. JI1.1, J11.2, JI2.1,
2.14 |Tlaker Globus Toolkit. Apxurektrypa OGSA. Ctpykrypa WSRF. 4 | TIK-3,TIK-2 | JI2.2,J12.3, J12.4,

IsyxypoBHeBast  Grid. OpmnoypoBreBas  Grid.  ITmanupoBanue J2.5

Beruucnennit B Grid. Grid-mpoekTsl. / Cp /
215 Tema 11. Beraucnutenshsie cetn Grid 8 IK-3,[1K-2 ﬁ;é: JJE%: Jjgéllz

Pazpabotka Grid-mpoekra. / Cp / 5

Tewma 12. Pacnpenenennsie BerunciaeHus B Inrepuere

Cxema opraHu3alus paclpelesleHHbIX BbUUCIeHUH B VHTepHeTe. L1, 1.2, 21,
2.16 4 | IIK-3,IIK-2 | JI2.2,J12.3,J12.4,

ITpoekTsl Mo pacnpeneneHHbIM BblukciaeHUsM B MHuTeprete. IIpoekt 5

BOINC./Cp/ )

Tewma 12. Pacnipenenennslie BerunciaeHus B IHTepHere

JlaboparopHoe 3amanne "CxeMa OpraHu3alusi  pacnpeneseHHBIX L1112, 2.1,
2.17 . " 4 | IIK-3,IIK-2 | JI2.2,J12.3,J12.4,

BelyucneHuii B HHtepHere". IIpoekThl 1O  pacmpeleNeHHbIM 5

BeraucieHnsM B Marteprere. [Ipoext BOINC. / Cp / '

Tema 12. Pactipenenennsle Beraucienus B urepHere aL.1,711.2, 2.1,
2.18 6 | IIK-3,IIK-2 | JI2.2,J12.3,J12.4,

Pazpaborka npoexta BOINC. / Cp / 5

Tema 13. MynbTHareHTHbIE TEXHOJIOTHU ynpaBleHUs

pactpeeICHHBIMH BEIYHCIICHASMHA

JlabGoparopHoe  3amaHue "@opManbHble  METOJIBI M SI3BIKH

cnennpukanuu areHToB 1 MAC". MeToasl pacCykIeHU U 00y4YeHus

areHToB U MAC (KOTHUTHUBHBIE MOJIENH, IIPEJICTABICHUE 3HAHUH, JI1.1, J11.2, JI2.1,
2.19 |paccyxnmeHns ¢ OHTONOTHAMHM). SI3bIKH mporpammupoBanuss MAC. 4 IK-3,I1K-2 J12.2,J12.3, J12 4,

DopMmanbHBIe MOZIETH MPOTOKOJIOB U MX BepHduKarus. MeToxoaorum, J2.5

TEXHOIOTMM U HWHCTPYMEHTalbHbIE CcpeAcTBa paspabotkn MAC.
WudpactpykTypsl (TutaropMel) ISl MOJNEPKKH  B3aWMOACHCTBUSA
areitoB MAC. Mogenu U MeToAbl KOOpPAMHALMH, KOONEpAUUU U
Monenu comepuudectBa B MAC  (popMupoBaHue — KOATHLHUH,




KOMaHIHa1 paboTa, KOJUICKTUBHBIA HMHTEUIEKT H Ip.). Mozxenn wu
MPOTOKOJIBI TIEPETOBOPOB. MoJieny apryMeHTallid ¥ KOJUIEKTUBHOTO
OpUHATHS pemieHu#. KOMMYHHKAIIMKM areHTOB, MPOTOKOJBI K S3BIKA
KOMMYHUKaMd. MoJenu B3aMMOJCHCTBHS YENOBEKAa W  arcHra.
Opranm3anonnele  moxenn  MAC, Momenn — OOIIECTBEHHOTO
noBeJieHns (HOPMAaTWBHBIE CHCTEMBI, 3allliTa YacTHOW WHQOpMAaIuHy,
STHYECKUE ACHCKThI, COLHAIBHBIC CTPYKTYpbI). Mojenu AOBepHs H
penytaruu. / Cp /

Tema 13. MynbpTHareHTHbIE
pactpeeIeHHBIMH BBIYUCICHASMH

dopManbHble METOABI W SI3BIKM  crienudukanuu areHToB 1 MAC.
Metoabl paccyxacHuid u oOydeHusi areHToB U MAC (KOTHHTHUBHBIE
MOJICTIH, TIPEJCTABIICHHE 3HAHWH, PACCYXKICHHS C OHTOJOTHSIMM).
S3siku nporpammupoBanust MAC. @opmanbHble MOAENN MPOTOKOIOB
U UX BepuduKauus. MeToqoIoruH, TEXHOIOTHH U UHCTPYMEHTaIbHbIC
cpeactBa paszpabotkn MAC. HadpacTpykTrypsl (TumardopMer) uis

TCXHOJIOTHH YHpaBJICHUA

. JI.1, JI11.2, J12.1,
200 |MOAMEPXKKM  B3aUMOACHCTBHAS  areHTOB MAC. Mogenn u MeTOIBI 4 4 MK-3.11K-2 122 J12.3. 2.4
KOOpAWHAIMK, KOONepauud U Mojenu comepHudectBa B MAC ’ ’ D 5’ ’
(popmupoBaHue KOATHIMH, KOMaHIHasi padOTa, KOJJICKTHBHBIN ’
WHTEIUIEKT W J1p.). MOJETM M TPOTOKOIBI TEpEeroBOpoB. Momenn
apryMeHTaIuu u KOJUIEKTHBHOTO HPUHSTUSL peLIeHHH.
KoMMyHMKalu areHToB, NPOTOKOJBI U SI3BIKK KOMMYHHUKAIIHH.
Mogenu B3aUMOAEHCTBHUA uenoBeka U areHTa. OpraHu3allOHHbIE
mogemn MAC, monenu OOIIECTBEHHOTO MOBENCHHS (HOPMATHBHBIC
CHUCTEMBI, 3allliTa YacTHOM MH(OpMALMU, OSTHYECKUE aCIHEKTHI,
COIMABHBIC CTPYKTYpBI). Mozxenu noeepus u penytanuu. / Cp /
Tema 13. MynbTHareHTHbIE TEXHOJIOTUH YIIPaBJICHUA 11112, 121
pacIpeeIcHHBIMU BBIYUCICHUAMUI P n A A A
2.21 [MpumeHeHne (QOpPMATBHBIX METOJOB U SI3BIKOB  CHCHU(HKAIIMU 4 o | HK3IIK-2 ) JI2.2, J}éé’ 24,
areHToB 1 MAC miis1 peanmsanmu npoekra. / Cp / )
Kypcosoii mpoekrt. Ilepeuenp Tem mnpencrasneH B Ilpunoxenun 1 k 1.1, 7112, 2.1,
2.22 . ) 4 14 | IK-3,IIK-2 | JI2.2,J12.3,J12.4,
paboueii mporpamme gucuumuHsL. / Cp / 2.5
JI1.1,J11.2, J12.1,
2.23 | / Ox3amen / 4 9 | IK-3,1IK-2 | JI2.2,J12.3,J12.4,
JI2.5

4. ©OHJ] OHEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHAA OIEHOYHBIX CPEACTB AJIS HMPOBEACHHS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHBI B
IIpunoxennu 1 x paboyeil mporpaMMe AUCIHUILIHHEIL.

5. YA4EBHO-METOJUYECKOE U UYHOOPMAIIMOHHOE OBECHHEYEHUE JUCHUITIMHBI

5.1. OcHoBHast 1UuTEpaTypa

ABTODBI, 3arnaBue H3parenscTBO, 1O Konnu-Bo
JI1.1 | A6pamos C. M., MeraBbIuucIeHHs: COOPHUK 3a1ad: COOPHHK 3a1ad [epecnabnb-3anecckuii: https://biblioclub.ru/inde
[Tapmenosa JI. B. U yIpaXHEHUH YHuBepcurer ropona x.php?
Iepecnasns, 2016 page=book&id=454267
HEOrpaHMYECHHBIN
JOCTYII JUTst
3aperHCTPUPOBAHHBIX
T10JIb30Baresnen
JI1.2 | ®Parekun, I A, PacnipenencHHBIC CHCTEMBI YIIPaBICHUS 1 HoBocubupck: https://www.iprbooksho
ITanos, A. H., MocIeI0BareIbHbIe IIUHBI IIepeIadr JaHHbIX: HoBocubupckuit p-ru/93478.html
OpemoHok, B. B. METOJNYCCKUE YKa3aHUs K 1aboparopHOil padoTe rocyapcTBEHHEIH HEOTpaHUYEHHBIN
Ne 4 mpakTrKyma TcaHH yHuBepcuter, 2018 JOCTYII JUTst
3apEerHCTPUPOBAHHBIX
10JIb30BaTeJIei
5.2. JlonoJHUTe/IbHAS JIUTEPATypa
ABTOpBI, 3arnasue W3narenscTBO, roa Konug-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

2.1 MH}OopMaLHOHHBIE CUCTEMBI M TEXHOJIOTHU: Open: I'ocynuBepcuTerT - https://biblioclub.ru/inde
KypHaI VHIIK, 2013 x.php?
page=book&id=321628
HEOTpaHUYEHHbIN
JOCTYIT JUTst
3aperHCTPUPOBAHHBIX
N0JIb30BaTeei

2.2 NHbopMaoHHbIe CHCTEMBI H TEXHOJIOTHH: Opein: 'ocyHuBepcurer - https://biblioclub.ru/inde
Ky pHAT VHIIK, 2015 x.php?
page=book&id=446338
HEOrpaHUYEHHBII
JOCTYII 1715
3apErHCTPUPOBAHHEIX
TI0JIb30BATENEN

JI2.3 Pacnipenienennbie Gasbl JaHHBIX: yueOHOE mocodue Crasponons: CeBepo- https://biblioclub.ru/inde
Kaskazckuit @enepanbHbIit x.php?
ynusepcutetr (CKOY), page=book&id=457594
2015 HEOTpaHUYEHHBIN
JOCTYTI JUIS
3aperHCTPUPOBAHHBIX
oJIb30Baresieit

JI2.4 | Bépuc b. Pacnipenienennnie cuctemsl. [larTepHbl Cankr-IletepOypr: ITutep, | https://ibooks.ru/reading.

MPOCKTUPOBAHUS 2019 php?

short=1&productid=361
843 HeorpaHMUYEHHBIN

JOCTYIT JUTst
3aperuCTPUPOBAHHBIX
[10JIb30BaTeIIeH
JI2.5 [IletpyxHoga, I'. B. BBenenue B pactipeieieHHBIE CHCTEMBL: y4eOHOE Boponex: Boponexckuit https://www.iprbooksho
nocobue rOCyIapCTBEHHBIN p.ru/111462.html
TEXHUYECKHIA HEOrpaHUYeHHBIH
yauepeutet, ObC ACB, NOCTYI JUtst
2021 3aperHCTPUPOBAHHBIX
noJib30Baresei

5.3 IlpodecconanbHble 0a3bl JAHHBIX H HH(POPMALIMOHHBIE CIIPABOYHbIC CHCTEMbI

NCC "Koncynprantllnroc"

HCC "Tapant"http://www.internet.garant.ru/

baza maHHBIX Hay4YHBIX ¥ MEAUIIMHCKHUX MyOauKaiuii - ScienceDirect https://www.sciencedirect.com/

OdunmansHbii caiit OeneparbHOM CITyKOBI TI0 TEXHHYECKOMY U dKcrmopTHOMY KoHTpoto (PCTOK Poccun)/fstec.ru

5.4. IlepeyeHb NPOrpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJI OC
Globus Toolkit

BOINC

NumGRID

5.5. YueOHo-MeTOAMYeCKHEe MATEPHAJIBI LISl CTYAEHTOB C OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Ilpn HeoOXOAMMOCTH MO 3asBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpMax, agalTUPOBAHHBIX K OIPAaHMYCHHUSIM 3I0pOBbs M BocHpusTus uH(popMmarmu. [ns mui c
HapyLICHUsIMA 3peHus: B (opme aynuodaiina; B medarHOW (opMme yBeTHMYCHHBIM IIpudToM. s UL ¢ HApyNICHUSIMH CIyXa: B
(opMe SIIEKTPOHHOTO JOKYMEHTa, B IedarHoil Qopme. s U ¢ HapylICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
3NIEKTPOHHOTO TOKYMEHT4; B IIEYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

Iomeruenns st Bcex BHIOB pabOT, MPEAyCMOTPEHHBIX YYEOHBIM IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOI ClIelHaTn3MpPOBAHHOM
y4aeOHOM MeOeNbI0 M TeXHHYECKUMHE CPEICTBaMU 00yUCHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHA TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodme MecTa B KOTOPBIX 00OpYJOBaHBI HEOOXOIUMBIMU
JIMIEH3MOHHBIMHU W/UJIM CBOOOIHO PacpOCTPaHAEMBIMH IIPOrPaMMHBIMH CPEJICTBAMH M BBIXOAOM B MIHTEpHeT.

7. METOJNYECKHUE YKA3AHUA VI OBYYAIOIIINXCA 110 OCBOEHUWIO JUCHUTIINHBI

MeTtoaundeckue YKazaHus 10 OCBOCHHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KCHI/II/I 2K pa6o'{el71 mnmporpamMmme JUCHUITIIUHBI.




1.1 Iloka3aTenu U KpUTEPUU OLIEHUBAHUS KOMIETEHIIMMN:

®OH/J OHEHOYHBIX CPEJACTB
1 Onucanue nokasareseil U KpUTepUeB OLICHUBAHUSI KOMIIETEHUMIA HA Pa3JIMYHBIX ITANaxX UX
¢bopMupoBanus, onucaHue MKaJ OLeHUBAHUS

IIpunoxenne 1

3VH, cocrapisolye

KOMIICTCHIIUIO

TToka3aTenn olleHUBaHUSA

Kpurepuu onenvnBanus

Cpencrsa
OIICHUBaHUS

IIK-2: cioco6eH YUTATD,

IMOHUMATH U BBIACIATD IVIABHYIO H/I€I0 IPOYUTAHHOI'0 UCXOAHOI'0 KOJAAa, JOKYMECHTAIIUH

3: OCHOBEHI TIPE/ICTABICHUS

IPOTrPaMMHOI0 KOJa,
CTPYKTYpY ¥ HOPMBI

COCTAaBJICHUA NTOKYMCHTAallUU

10 TIPOTPAMMHOMY
00€eCIIeYEHUIO

3HAET NOHATHE MMPOTPAMMHOTO
NPOJIYKTa; IpaBuiia 0hOpMIICHHS
JTOKyMEHTOB; BO3MOXHOCTH
CpeJICTB IOMCKa HHPOPMAIINH B
WHTEepHeT Ipy TOATOTOBKE K
OIIpOCY, 3a4eTy U DK3aMEHY

chopMupoBaBIIeecs
CHCTEeMATHIECKOE 3HaHHE
MOHATHSI TPOTPAMMHOTO
MPOYKTA; MPABHI O(POPMIICHHS
JIOKYMEHTOB; BO3MOYKHOCTH
CpE/ICTB MOUCKa HH(POPMAITUH B
WuTepHeT npHu 0TBETE HA BOMTPOCHI
Ompoca, 3a4eTa U dK3aMeHa

O (3 xypc BOTIPOCHI
1-22),

O( 4 kypc BOIPOCHI
1-44)

3 (Bompockl 1-22),
3 (Bompocs! 1-44)

VY. BBISIBIISITH OCHOBHBIE
MOJIyJI! B IPOTPAMMHOM
KOJIE, OTIPE/ICATh TJIABHYIO
UJICI0 IPOYUTAHHOTO KOJIa,
c(hopMyTHPOBATH PE3YIIBTAT

aHajJIn3a KoJa

MIPUMEHSET Ha MMPaKTHKE
MEXTyHAPOIHBIC U
OTEUECTBEHHBIC CTAHAAPTHI IO
obOecreyeHrne KauecTBa
MIPOrpPaMMHOI0 00ECIICUEHUS IPH
BBITIOJTHEHUH JIA0OPATOPHEIX,
MPAKTHYECKUX, TPAKTHKO-
OPUEHTUPOBAHHBIX 33JJaHUN U
KYPCOBOTO MPOEKTA

KOPPEKTHOCTD ITPUMEHEHUS Ha
MPAKTUKE MEKIYHAPOIHBIX U
OTCUYECTBCHHBIX CTaHIAPTOB 10
o0ecIreyeHnIo KauecTBa
MIPOrPaMMHOTr0 00eCIICUEeHHUS TIPU
BBITIOJTHECHUH JTA0OPATOPHBIX,
MPaKTHUYECKUX, TPAKTHKO-
OPUEHTUPOBAHHBIX 3aJJaHUN U
KYPCOBOT'O MPOCKTa

JI3 (3 xypce JI31-
JI36, 4 xypc JI31-
J137);

113 (3 xypc 1131-
1136);

1032 (3amanue 1-5);
11033 (3amanme 1-5).
KII (tema 1-11)

B: HaBBIKaMu onpeiCTCHUS
3aJ1a4uu, MOCTaBICHHON MpH
pa3paboTKe MPOrpaMMHOTO
KOJ1a, OCHOBHBIX IIIaroB
AIrOpPUTMa, PEATU30BAHHOTO

B TIpOrpamme

BBITIOJTHSIET TPAKTHUECKUE
3a/laHus 0 o0eCTICueHUE
Ka4yecTBa MPOrPaMMHOTO
oOecrieveHuns PY BHITIOJTHEHUU
1a00PaTOPHBIX, MPAKTUICCKUX,
MPAaKTUKO-OPUEHTUPOBAHHBIX
3aJ]JaHUi U KypCOBOT'O MPOEKTa

chopMupoBaBIeecs
CHCTEMATUIECKOC BIIJICHHE
HaBBIKAMH BBITIOTHEHUSI
1a00paTOPHBIX 3aJaHUI TI0
o0ecriedeHue KauecTra
MPOrpaMMHOT0 00eCTICUeHUsT TIPU
BBITIOJTHEHUH JTA0OPATOPHBIX,
MPAKTHYECKUX, TPAKTHKO-
OpPHEHTHUPOBAHHBIX 3aaHUI U
KypPCOBOT'O IMPOEKTa

JI3 (3 xypc JI31-
JI36, 4 xypc JI31-
JI37);

113 (3 xypc [131-
[136);

11033 (3amanwme 1-5);
11033 (3amanme 1-5).
KII (tema 1-11)

K-3: cnocoden pa3padaTbIBaTh KOMIIOHEHTHI MPOrPAMMHBIX KOMILIEKCOB (B TOM 4ncJie uHTepdeiicsl, ApaiiBepa,
KOMIIIISAAITOPBI, 3arPy34uKH, COOPIIUKH, CHCTEMHbIE YTHJIMTHI) M 043 JaHHBIX C HCMO0JIb30BAHUEM COBPEMEHHBIX

HHCTPYMEHTAJIbHBIX CPEJICTB H TEeXHOJIOT il NPOorpaMMHupoOBaHusA

3: 0CHOBBI HH)OPMATUKHU H

MIPOrpaMMHUPOBAHUS

3HAET IpOrpaMMHBIE CPEACTBA
CHUCTEMHOTO, ITPUKJIATHOTO U
CHEIUAIBHOTO Ha3HAYEHMS],
MHCTPYMEHTAJIbHBIE CPEACTBA,
SI3BIKH U CUCTEMBI
MIPOrPaMMHUPOBAHUS TIPH
MOJITOTOBKE K OTIPOCY, 3a4ETy U
3K3aMeHy

chopMupoBaBIeecs
CHCTEeMATHYECKOE 3HAHHE
MPOTPaMMHBIX CPE/ICTB
CHUCTEMHOT0, TPUKIIATHOTO U
CIICIMATbHOTO HA3HAYCHUS,
HHCTPYMEHTAIIBHBIX CPE/ICTB,
SI3BIKOB U CHICTEM
MPOTPaMMHUPOBAHUS TIPH OTBETE
Ha BOIIPOCHI OIIPOCa, 3a4eTa U
JK3aMeHa

O (3 xypc BOTPOCHI
1-22),

O( 4 kypc BOIPOCHI
1-44)

3 (Bompockl 1-22),
3 (Bompock! 1-44)

V: ucnoabp30BaTh

COBPEMEHHBIC TEXHOJIOTUH
pa3pabOTKH MPOTPAMMHBIX

MIPOAYKTOB

UCTIOJIB3YET MPOrpaMMHbBIC
CpeICTBa CHCTEMHOTO,
MIPHUKIIATHOTO U CIIEIIHAITBHOTO
Ha3HAYECHHS, THCTPYMEHTAIIbHbIE
CPEJICTBA, SI3BIKA U CHCTEMBI
MIPOrPaMMHUPOBAHUS TIPH
BBITIOTHEHNH JIA0OPATOPHBIX,
MPAKTHYECKUX, TPAKTHKO-
OpUEHTHPOBAHHBIX 3aJ]aHUN U
KYPCOBOTO MPOEKTa

chopMupoBaBIeecs
CHUCTEMATUIECKOC YMEHHUE
HCIIOIb30BAHHUS TIPOTPAMMHBIX
CPEIICTB CHCTEMHOTO,
MPUKIIAJHOTO U CIICIIUATBHOTO
Ha3HAYCHHS, HHCTPYMEHTAIbHBIX
CPEIICTB, SI3BIKOB M CHCTEM
MPOrPaMMHUPOBAHUS TIPH
BBIMOJIHEHHUH JTA0OPATOPHBIX,
MPAKTHYCCKUX, TPAKTHKO-

JI3 (3 xypc JI31-
JI36, 4 xypc JI31-
JI37);

113 (3 xypc 1131-
[136);

11033 (3amanme 1-5);
11033 (3amanme 1-5).
KII (tema 1-11)




OPHECHTHUPOBAHHBIX 3aJJaHUH U
KYpCOBOTO MPOEKTA

B: naBeIKaMu pa3paboTku
aJTOPUTMOB B BHE OJIOK-
CXEMBI ¥ COCTABJICHUSI TIJIaHa
PYYHOTO TECTHPOBAHUS
paspabaTeIBaEMOT0
MPOrPaMMHOT0 TIPOAYKTa

BIIa/IcCT HABBIKAMU IIPUMEHECHHUS
MIPOrpaMMHBIX CPENICTB
CUCTEMHOTO, IPUKIaJHOTO U
CHEIMAIBHOrO Ha3HAYEHMS,
WHCTPYMEHTAJIBHBIX CPEJICTB,
SI3BIKOB U CHCTEM
MIPOrpaMMHUPOBaHUS TPH
BBITIOJTHEHNH JIA0OPAaTOPHBIX,
MPAKTHYECKUX, TPAKTUKO-
OpUEHTHPOBAHHBIX 3aJjaHUN U
KYPCOBOTO NPOEKTa

chopMupoBaBIIeecs
CHCTEMAaTHYECKOE BIIa/ICHUC
HaBBIKAMHU MPUMCHCHUS
MPOTPaAMMHBIX CPE/CTB
CHCTEMHOT'0, TIPUKJIAJHOTO U
CTHENUATLHOTO HA3HAYCHUS,
HHCTPYMCHTAIBHBIX CPEICTB,
SA3BIKOB U CUCTEM
NIPOIPAMMHUPOBAHUs TIPU
BBIMOJHEHHUH JTA0OPATOPHBIX,
MPAKTUYCCKUX, IPAKTUKO-

JI3 (3 xypce JI31-
JI36, 4 xypc JI31-
J137);

113 (3 xypc [131-
[136);

103D (3amanue 1-5);
11033 (3aganue 1-5).
KII (tema 1-11)

OPUEHTUPOBAHHBIX 3aJJaHUN U
KypCOBOT'O IIPOEKTa

O —onpoc, KII — xypcoBoit nipoekT, JI3 — maboparopusie 3ananus, [13 — npakrudeckue 3amanus, [1033 -
MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1aHus K 3aueTy, [103D - npakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS K SK3aMEHY,
O — onpocul k d3K3ameHy, 3- 60npocsyl K 3aueny.

1.2 IIIkaje!l OLICHUBAHU:

Texymuii KOHTPONb YCHEBAEMOCTH U MPOMEXKYTOYHAs aTTECTAIlMsl OCYIIECTBISETCS B paMKax
HaKOIMHTEJIbHON OaJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM 1TKare.

- 84-100 6anioB (OIEHKA KOTIHYHOY);

- 67-83 6anoB (OIEHKA «XOPOIIIO»);

- 50-66 GayI0B (OIIEHKA YAOBIETBOPUTEIIBHO);

- 0-49 6amoB (OlIEHKA HEYIOBIECTBOPUTEIHHO).

- 50-100 G6ammoB (3auer);
- 0-49 GamoB (He3auer).
2 TunoBble KOHTPOJbHbIE 3aJlaHUSI WJIM HHbIE MATEPHAJIbl, HEOOX0AMMbIe ISl OLEHKH 3HAHWIA,
YMEHHUIi, HABBIKOB M (MJIH) ONBITA JAeSTeJbHOCTH, XAPAKTEPU3YKOIIMX IJTanbl (opMupoBaHus
KOMIIETeHIIUI B Mpolecce 0CBOeHHs 00pa30BaTeIbHOIi POrpaMMbl
3 kypc

Bomnpocsl k 3a4ety
1. Ilenmu u 3amaun pacnpeneneHHoi 00paboTku qaHHBIX. HeoOX0AMMOCTh U aKTyalIbHOCTh PACIIpeIeTICHHBIX
BBIUMCIICHUI. Pa3nmuuus MexIy MHOr0o3aJadyHblM, NapaJUIeIbHBIM M PAaCHpPENEICHHBIM PEKUMAMHU
BBITIOJIHEHUS TIPOTPAMM.
2.Crnoco0bl OpraHu3alMy paclpeieeHHbIX BBIYUCIUTENbHBIX cuUcTeM. KpaTkas ucTOpusi pa3BUTHS
BBICOKOITPOU3BOAUTENBHBIX BbIUUCIEHUN. [IpuMepsl pacipeieIeHHBIX BHIYUCITUTEIbHBIX CUCTEM.
3. IlonsiTre BeruncauTenbHOM 3a1aun. [1oaX0/61 K K1accuUKaIMy BEIYUCIUTEIBHBIX 3a/1a4.
4. OmpeneneHue 3aaHus MOJIb30BaTeNsl. XapaKTepucTUKU 3a1anus. CrocoObl OnucaHus 3a1aHHs.
5. CucreMbl ympaBieHUs TPOXokaeHueM 3ananusmu. [lotok 3amanmii. @opmar workload mst onucanus
IMOTOKOB 33JIaHHI.
6. [lonsTre pacnpeneaeHHOM CHUCTEMBI MOJEIBLHOTO MPOTpaMMUpOBaHUA. Mojenb MpeaMEeTHOM O00IacTH.
®opmbl NOCTaHOBOK 3a7a4. OnpeseseHne IpoCToN BEIYNCIUTEIBHON MOAEIIH.
7.1laker npukiaagHbix mnporpamm. CTpykTypa MakeTa MPUKIAAHBIX MporpaMMm. DyHKIIMOHAILHOE
HarnonHeHue nakera. [lepsuunoe u sropuunoe [10.
8. JI3bIk 3amanni naketa. CUCTEMHOE HAOJIHEHHME ITaKETA.
9. Moaynb. Kondurypammu Mmoaysei (KapkacHbIN U EMOYEeYHBIN TTOIXOIBI).
10. Dransl pa3BUTHS NAaKETOB NPUKIAAHBIX IporpamMm. PacnipeneneHHble makeThl NPUKIaJIHbIX IPOIPAMM.
11.TInan pemennst 3amaun. OrpaHUYeHHs] HA TUIAH pPEUICHHS 3a1a4yd. BeraucnuTenbHas U30BITOYHOCTD.
BonHoBbIe MeTOBI INTaHUPOBaHUA. JIMHAMUYECKOE TUTAHUPOBAHHUE.
12. BemnonHenue miaHa pemenus 3agaun B pexkume FORK/JOIN. Bpems BbinonHeHus!.
13. ACHHXPOHHBIN PEKUM BBITTOJTHEHUSI TJIaHA PEIIeHUs 3a1a4i. BpeMsi BBIOJIHEHUS.
14. [InanupoBaHue BHIYUCICHUN Ha OYJIEBOM MOJEH MTPEeIMETHOM 00IacTH.




15. PacipenenieHHass BBIUMCIUTENbHA cUCTeMa. ba3oBble apXMTEKTYpbl IIPOLECCOPOB M MaMSTH
pacnpeeIIEHHBIX BBIYNCIUTEIbHBIX CUCTEM.

16. Knaccuduxanus @nuana. CTpyKTypa Kilacca MHOTOIPOILECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM.

17. Tononorus ceTu nepeaayu JaHHbIX.

18. IIpon3BoauTEN HOCTh KOMIIBIOTEPA. [JJMHAMUYECKHUI aHAIU3 TIPOrpaMM.

19. AnropuT™MBI OOMEHA COOOIICHUSIMH.

20. AnropuTMBI BBIOOpa KOOPAMHATOPA.

21. AnropuT™bl KOOpAUHALIMY ACHCTBHI HA OCHOBE COTPYIHUYECTBA.

22. AnropuTMbl KOOpAUHALMK JEHCTBUI HA OCHOBE KOHKYPEHLIUH.

IIpakTHKO-OPHEHTHPOBAHHBbIE 3a1aHNUS K 3a4eTy

3ananue 1. Co3naTh CTpyKTYpy NOTOKA.

3aganue 2. Hanmucate npaiiBep.

3amanue 3. Pa3zpaboraTh Ha si3pike C# KIHMEHT-CEpBEPHOE MPUIIOKEHHE — apU(METHUECKUI KaIbKYIATOP.
KnuenTckas nmporpamma npeaocTaBisieT Mojb30BaTeNN0 HHTepdelc BBoJa apu(pMETUUECKOTO BhIpAKEHUS,
OTIIPABIISIET €r0 CepBEPY, MOIYYaeT U OTOOPaXKaeT IMOJIb30BATEI0 UTOTOBBINA pe3yinbTar. COOTBETCTBEHHO,
cepBepHas IporpaMmMa MPUHUMAET apuPMETHUYECKOe BBIPAXKEHHE, BBIYUCISAECT W OTMPABISCT KIHEHTY
pe3yabTar. Pa3bop U BeIUHMCICHHE apH(PMETHUYECKOTO BBIPKEHHs OCymIecTBIsieTcs mnocpeactsom OIIM.
Peanuzanusi moasiep:KKu OAHOBPEMEHHOW PabOTHI cepBepa ¢ HECKOJbKMMH KIMEHTaMH He o0s3aTesbHa.
[IporpamMbl KOHCOJIBHOTO THUIIA.

3amanue 4. PeanuzoBarh Kiacc, o0ecieunBaromui pa3oop apuMeTHIecKOro BIPaKEHUs MTOCPEICTBOM
npeoOpa3oBaHus B 0OPAaTHYIO MOJIbCKYIO 3aIUCh.

3aganue 5. EcTb nepapxus KjiaccoB:

Human - Student = AdvancedStudent

u

Human - Parent = CoolParent.

V¥ knacca Human ectb 1mossi-cBOiCTBa UMsi, BO3pPACT, MOJI.

V knacca Student ecTh 1oJie-CBOHCTBO OTYECTBO.

VY knacca AdvancedStudent — mosie cpeHsIs OICHKA.

V¥ knacca Parent ecTb m0Jie-CBOMCTBO KOJIMYECTBO JETEM.

V knacca CoolParent ecTb 110JIE-CBOMCTBO KOJIMYECTBO JEHET.

PeanuzoBars:

1. JlaHHYI0 MepapXHIO KJIaCCOB

2. OyHKIUIO, KOTOpas NMpUHUMaeT o0beKT Human u aHamm3upyeT ero Kjacc, Mocjie 4Yero Co3aaeT
COOTBETCTBYIOIIUI KJIaCC U3 MapajuieIbHOW HEPAPXUH:

a. ITo xnaccy Student — kiacc Parent. ITpu 3Tom umst poautens O6epercss U3 0TYECTBA CTYACHTA
(ecu MO MYXKCKOM, OTpe3aeTcss «OBUY», €CIIH KEHCKUN — «OBHA», OCTATOK — UMS POJAUTEIIS)

b. ITo kmaccy Parent — knmacc Student. IIpu 3ToM UMs AenmaeTcss TaKuM ke, Kak y poOIUTeNs, a
OTYECTBO JeJIaeTCs J0OaBICHUEM «OBUY» K UMEHU

c. ITo xmaccy AdvancedStudent — kimacc CoolParent. BeimonHsieTcss MyHKT a. U B KOJUYECTBO
neHer 3anucbiBaetcst 107 cpequssi oueHka

d. ITo xmaccy CoolParent — xmacc AdvancedStudent. Beimonusiercs myHKT b. 1 B TpeOyemyro
CPEIHIOIO OIIEHKY 3aHChIBAETCSl COOTBETCTBYIONINMN JTOorapudM.

Kpurtepun onenuBanus:

- 50-100 OGamtoB («3auTeHO») — WBJIOKEHHBIM MaTepuan (AKTHYECKH BEpPEH, HAIMYME TIIYOOKHX
WCYEPNBIBAIOIINX 3HAHUW B O0BEME TMPOWIEHHOW MPOTrpamMMbl JUCIHHUIUIMHBI B COOTBETCTBHH C
MOCTABJIEHHOM MPOrpaMMoOll Kypca 1efibl0 00y4eHHUs; IPaBUIIbHbIC, YBEPEHHbIE IEHCTBUS MO MPUMEHEHHUIO
MOJYYEHHBIX HABBIKOB W YMEHHUH MpPU PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN, TPAMOTHOE U
JIOTUYECKH CTPOMHOE U3JI0KEHHWE MaTepuana IMpU OTBETe, YCBOCHHE OCHOBHOM U 3HAKOMCTBO C
JOTIOJIHUTEIBbHOU JINTEPaTypOH;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BONPOCAMH, HAJIMYHE T'PYOBIX OIMMUOOK B OTBETE,
HEMOHMMAaHHE CYUTHOCTH H3JaraéMoro BOIPOCa, HEYMEHHE MPUMEHSITh YMEHHS] U HABBIKU MPU pPELICHUH
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB HA JOMOJHUTEIbHBIE U
HaBOJSIIUE BOIIPOCHI.



4 xypc

Bomnpocel Kk 3xk3aMeHy
1. e u 3amaun pacnpeneneHHoi 00paboTku qaHHBIX. HeoOX0AMMOCTh U aKTyallbHOCTh PaCIpeIeICHHBIX
BBIUMCIICHUI. Pa3nmuuuss Mexay MHOr0o3aJauyHblM, NapajyIeIbHBIM M PAacHpelelCHHBIM PEKUMAMHU
BBITIOJIHEHUS TIPOTPAMM.
2.Crnoco0bl OpraHu3alMy paclpeieeHHbIX BBIYUCIUTENbHBIX cuUcTeM. KpaTkas uCTOpUS pa3BUTHS
BBICOKOITPOU3BOAUTENBHBIX BbIUUCIEHUN. [IpuMepsl pacipeieIeHHBIX BHIYUCITUTEIbHBIX CUCTEM.
3. IlonsiTre BeruncauTenbHOM 3a1aun. [1oaX0/161 K K1acCuUKaIMU BEIYUCIUTEIBHBIX 3a/1a4.
4. OnpeneneHue 3aaHus MOJIb30BaTeNsl. XapaKTepuCcTUKU 3aaanus. CrocoObl OnucaHus 3a1aHHsL.
5. CucreMbl ympaBieHUs TPOXoKaeHueM 3ananusmu. [lotok 3amanmii. @opmar workload mist onucanus
IMOTOKOB 33JIaHHI.
6. [lonsiTre pacnpeneaeHHOW CHUCTEMBI MOJEIBLHOTO MPOTpaMMUpOBaHUA. Mojens MpeaMETHOM O00IacTH.
®opmbl NOCTaHOBOK 3a1a4. Onpeenenne IpocToN BEIUUCIUTEIBHON MOAEIIH.
7.1laker npukiaagHeix mnporpamm. CTpykTypa MakeTa MPUKIAAHBIX MporpaMMm. DyHKIIMOHAIBLHOE
HarnonHeHue nakera. [lepsuunoe u sropuunoe [10.
8. JI3bIk 3amanni naketa. CUCTEMHOE HAIOJIHEHHME ITaKETA.
9. Moaynb. Konduryparmm Mmoaysei (KapkacHbIN 1 EMOYEeYHBIN TTOIXOIbI).
10. Dransl pa3BUTHS NAaKETOB NPUKIAAHBIX IporpamMm. PacnipeneneHHble makeThl NPUKIaJIHbIX IPOIPaMM.
11.TInan pemennst 3amaun. OrpaHUYeHHs] Ha TUIAH pPEUICHHS 3a1a4dd. BerawcnuTenbHas U30BITOYHOCTD.
BonHoBbIE MeTOBI INTaHUPOBaHUA. JIMHAMUYECKOE TUIAHUPOBAHHUE.
12. BemnonHenue miaHa pemenus 3agaun B pexkume FORK/JOIN. Bpems BbinonHeHus!.
13. ACUHXPOHHBIN PEKUM BBITTOJTHEHUSI TJIaHA PEIIeHUs 3a1a4i. BpeMsi BBIOJIHEHUS.
14. [InanupoBaHue BHIYUCICHUN Ha OYJIEBOM MOJEIH MTPEeIMETHOIM 00IacTH.
15. PactipenienieHHass BBIYMCIWTENIbHAs CUCTEMa. ba3oBble apXHUTEKTYphl MPOLECCOPOB U IMaMSITH
pacrpeiefIeHHbIX BBIUUCITUTEIBHBIX CUCTEM.
16. Knaccudukanus Gnunna. CTpykTypa Kilacca MHOTOIPOIIECCOPHBIX BBIYUCITUTEIBHBIX CUCTEM.
17. Tononorus ceTu nepeaayy JaHHbIX.
18. [Ipon3BOAUTENLHOCTh KOMITbIOTEpA. JIMHAMUYECKHIT aHATIU3 POTPaMM.
19. AnroputmMbl 0OMEHa COOOIIEHUSIMHU.
20. AnropuTMBI BBIOOPA KOOPAMHATOPA.
21. AnropuTMbl KOOpAUHALMK IEHCTBUI HA OCHOBE COTPYIHUYECTBA.
22. AlropuT™bl KOOpAUHALIUK ACHUCTBUI HA OCHOBE KOHKYPEHIIWH.
23.Mojenb pacnpeleieHHON CHUCTEMBI ¢ mepenadeil cooOrieHuid. [I[puYrnHHO-CIIeICTBEHHBIE OTHOIICHHUS
COOBITHH.
24.Cucrema noruueckoro BpemeHu. DopmanbHoe mnpencrasieHue. CKalsgpHblE 4Yachl JIOTUYECKOTO
BpeMeHH. MoauduinpoBaHHbIE CKAISIPHBIE Yachl JTIOTHUECKOro BpeMeHUu. CBONCTBA CKaISIPHBIX YacoB.
25. BeKTOpHBIE Yackl JOrH4ecKoro BpeMeHu. CBOMCTBA BEKTOPHBIX YaCOB JIOTHYECKOTO BPEMEHHU.
26. Hapexxnocth. OTKa30ycTOMYMBOCTD. [1oKka3aTenu HageKHOCTH BBIYUCIUTENLHON cucTeMbl. [loBbIlIEHUE
MOKa3aTesie HaJeKHOCTH.
27.006ecneyeHre OTKAa30yCTOMYMBOCTH. MeToasl OOHapyKeHHUss COOCB W OTKa30B, COBMEIAEMbIC C
BBIYHMCIICHUSIMHU.
28. KontponbHas touka. CriocoObl co3maHUsi KOHTPOJIBHBIX TodeK. [IpoOiieMbl HE3aBHCHMOTO CO3JTaHHS
KOHTPOJIbHBIX TOYEK.
29.T'mobanbHOE COCTOSTHUE pacHpeiesIeHHON CHCTEMBI, COTJIACOBAHHOE YCEUCHHE, COTJIAaCOBAHHBIA pa3pes,
COTJIACOBAHHOE TTI00aJIbHOE COCTOSIHUE CUCTEMBI.
30. AITOpUTMBI  OTIPEJEICHUSI COTJIACOBAHHOTO TJIOOATBHOTO COCTOSIHUS PACTPEIEICHHON CHUCTEMBI.
Anroputm Yanau-Jlammnopra.
31.CornacoBaHHOE CO3JaHUE KOHTPOJBHBIX TOYEK. AJITOPUTM CO3JIaHUSI COTJACOBAHHOM CHCTEMBI
KOHTPOJIbHBIX TOUEK. BoccTaHoBneHnEe. ACHHXPOHHOE CO3JjaHUE KOHTPOJIBHBIX TOYEK U BOCCTAHOBIICHHE.
32. Yposuu manupoBanus B OC. Lenu nnanupoBanusi. Buasl mianupoBaHus.
33. Knaccudukanus 3a1a4 ¥ TUIBI AITOPUTMOB TUTAHUPOBAHMS U HA3HAUEHHSI PECYPCOB.
34. Anroputm 03KuUIUHTA.
35.TlonsiTie Kiactepa W KIACTEPHOW apxuTeKTyphl. Kiaccudukamus KIacTEPHBIX BBIYMCIUTEIbHBIX
cucreM. CocTaB ceTeBOM HHPPACTPYKTYPHI Ki1acTepa.



36. Tumb! Tomonoruii U Kputepuu 3PGHEKTUBHOCTH KOMMYHUKAIIMOHHOM ceTh kiactepa. CeTeBble pelIeHUs
IUIS KJIaCTEpHBIX cucTteM. OCHOBHBIE KPUTEPUH OLICHKHU KJIaCTEPHBIX CUCTEM.

37. TunuuHblii HA0OP MPOrPaMMHO-AINIIAPATHOTO 00ECTIeUeHHsI KJIACTEPOB.

38.OcobenHocTr 3amycka 3amad Ha kimactepax. CucTembl ympaBieHUs 3afaHusMu. MHTerpupoBaHHBIC
HA0OPBI KJIACTEPHOT0 MPOTPAMMHOT0 00ECTICUCHHUSI.

39. Konnermmust Grid. Apxutexkrypa OGSA. Crpykrypa WSRF. JIByxypoBueBas Grid. OgHOypoBHEBas
Grid. [TnanupoBanue Boraucinenuii B Grid. Grid-npoexTs.

40.CxeMa opraHuzanys pacupeacsieHHbIX BbluMcieHud B HMHTepHere. IIpoekThl 1o pacnpenerneHHbIM
BbruncieHusM B Marepnere. IIpoext BOINC.

41. ®opmanbHBIE METOBI U SA3bIKH crienudukamuu areHToB 1 MAC. MeTtonbl pacCyXIeHui U 0Oy4eHHS
arenToB 1 MAC (KOTHUTHBHBIE MOJIEIIH, TIPEJICTABICHUE 3HAHUN, PACCYKICHUS C OHTOJIOTHSIMHU ).

42.513piku - mporpammupoBanus MAC. ®opmaiibHbIE MOJENTH TPOTOKOJIOB M HMX BepUUKAIHS.
MeTo10510THH, TEXHOJIOTHH U HHCTPYMEHTANIbHBIE cpeicTBa pazpabotku MAC.

43. UadpactpykTypsl (1maTdhopmbl) s MOAAEPKKH B3auMoaecTBus areHToB MAC. Monenu u METoIbl
KOOpJAMHAIINM, Koomepanuu U mozaenu comnepHuyectBa B MAC (dopmupoBaHHE KOATHIMN, KOMaHIHAS
paboTa, KOJUIEKTUBHBIA MHTEIUIEKT U JAp.). MoJenu U MpoTOKOJIbI MIEpEroBopoB. Mojenu apryMeHTaluuu u
KOJUIEKTUBHOIO MPUHSATHUS pemeHnid. KoMMyHHUKanuum areHToB, MPOTOKOJIBI U S3BIKM KOMMYHUKALIMH.
Mopenu B3auMOJeCTBUS YEJIOBEKA U arcHTA.

44. Opranmzanmonnsle mMojenu MAC, momenu OOIIECTBEHHOTO TMOBEACHUS (HOPMATHBHBIC CHCTEMBI,
3alUTa YacTHOM HMHQOpMAIMK, ATHYECKHUE AacleKThl, COLUUalbHbIE CTPYKTYphl). Monenu noBepus H
penyTaiuu.

IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS K IK3aMeHY

3amanue | Hanmcarp nporpammy ¢ ucnois3oBaHueM TexHosioruit MPI+OpenMP, peanusyrommii
pacrpeielIeHHbIN alTOPUTM YMHOKEHHSI IBYX MATpPHIL.

3amanue 2 Hamucate mporpaMMy ¢ ucnosb3oBaHueM TexHojoruii MPI+OpenMP, peanuzyrommii
pacnpeneneHublii anroput™ pemenust CJIAY meTtogom npoctoi uTeparuu.

3ananue 3 Hanucarb cucTeMHBIN JpaliBep AJs yCTPONWCTBa

3amanue 4. Pa3zpaboTaTh anroput™m xxypHanupoaHus OC.

3amanue 5. Co3aark cucTeMy BbIBOAA MH(POPMALIUU O TAMSTH.

Kpurepumn oueHuBaHus:

- 84-100 GamnoB (OLEHKA «OTIUYHO») - MU3JOKEHHBIA Marepuan (pakTU4ecKu BepeH, HAIUYHE TITyOOKHX
UCUEPNBIBAIOIMX 3HAaHMH B O00beME MPONHAEHHOW MPOrpaMMbl JUCLUUIUIMHBI B COOTBETCTBUU C
MOCTaBJICHHBIMU MTPOTPaMMOil Kypca LeIsIMH U 3a/1la4aMu 00y4deHHsl; PaBUIIbHBIE, YBEPEHHbIE IEHCTBHS 110
IPUMEHEHMIO TIOJTY4YEHHBIX 3HAaHUH Ha MIPAKTUKE, TPAMOTHOE U JIOTUYECKU CTPOMHOE M3JI0KEHHE MaTepuala
IIPU OTBETE, YCBOEHUE OCHOBHOM U 3HAKOMCTBO C JONOJIHUTEIBHON JTUTEPATYPOH;

- 67-83 OamoB  (OLIEHKA «XOPOIIO») - HAJIMYWE TBEPIABIX M JOCTATOYHO IIOJHBIX 3HAHMA B 00BEME
MPOMIEHHON MPOrpaMMBbl JUCHUIUIMHBI B COOTBETCTBUHU C LETSAMH OOYyY€HUSs, NMpaBHIIbHBIC ACUCTBUS I10
IIPUMEHEHMIO 3HAHUI Ha MPaKTUKE, YETKOE U3JI0KEHUE MaTepHraa, JOIMyCKalOTCs OTAEIbHbIC JIOTHYECKHUE U
CTHJIUCTUYECKHE IOTPEIIHOCTH, OOYYalOIIMICS YCBOWJI OCHOBHYIO JIMTEPATypy, PEKOMEHIOBAaHHYIO B
paloueil mporpamme JUCLMILIMHEI,

- 50-66 OanoB (OIeHKa YJOBIETBOPUTEIBHO) - HAJTMUME TBEP/BIX 3HaHUI B 00beMe IMPOMIEHHOTO Kypca B
COOTBETCTBMM C LEIAMH OOY4YEHHUs, H3JI0KEHHE OTBETOB C OTICIbHBIMM OIIMOKaMM, YBEPEHHO
HCIPABJIECHHBIMU TI0CJE JOMOJIHUTENBHBIX BOIPOCOB; IMPAaBWJIbHBIE B LIEJIOM JEHCTBUS MO NMPUMEHEHHUIO
3HAHUM Ha MPAKTHUKE;

- 0-49 OamnoB (OLEHKA HEYIOBIETBOPUTEIBHO) - OTBETHI HE CBS3aHBI C BONPOCAMH, HAJIMYHME TPYOBIX
OomKMOOK B OTBETE, HEMOHUMAHHUE CYLUIHOCTH H3J1araéMoro BOINpPOCa, HEYMEHHE INPHUMEHATh 3HAHHUS Ha
IIPaKTUKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JTONOJIHUTEIbHBIE U HABOISLINE BOIIPOCHI.

JlabopaTopHble 3axanus
1.TemaTnka 1a00paTopHbIX padoT MO pa3aejaM U TeMaM
3 Kypc
Pa3nen 1 «Opranusanusi M INIAHUPOBAHHE pacnpeaeJéHHbIX BbIYHCICHUID).
Tema 1. «BBenenue B pacnpe/ejeHHbIe BBIYUCTCHUS».



JlaGopatopnoe 3amanme 1. Llenn u 3amaum pacrpenesneHHOW 00pabOTKM nMaHHBIX. HeobxomumocTs u
AKTyaJIbHOCTh PAaCHpPENEICHHBIX BBIYMCICHUNA. Pa3zmuuus Mexay MHOro3aJgadyHblM, [ApaUIeIbHBIM U
pacTlpeieieHHBIM ~ pPEeKMMaMU  BBIMOJMHEHHsT mporpamMMm. CrocoObl  OpraHW3aliil  pacmlpeeieHHbIX
BBIYMCIIUTENBHBIX cucTeM. Kparkas ucTopust pa3BUTHs BBICOKOIPOU3BOJAUTENBHBIX BhIYMCICHUN. [Iprumepnl
pacrpe/iefIeHHbIX BBIUUCITUTEIbHBIX CUCTEM.

Tema 2. « BbIYHCIUTEILHBIE 320aYN».

Jlaboparoproe 3amanue 2 IloHstne BbUMCAUTENBHOW 3amaun. [lomxomsl K  KiaccUpUKALIUN
BBIUHMCIUTENbHBIX 3afad. OrmnpeaeneHue 3aJaHUsl IOJIb30BaTeNs. XapakTepucTUKH 3agaHus. CrnocoOsl
onucanus 3afanus. CHUCTEMBI yIpaBiIeHHs MPOoXoxkaeHueM 3ananusmu. [lotok 3ananuii. ®opmart workload
JUTSl OTTMCAHMS TOTOKOB 3a/IaHU.

Tema 3. «PacnpeneneHHble CHCTeMbl MOJEJbLHOr0 mNporpaMMupoBanusi. IlakeTbl NPUKIATHBIX
NporpamMmm».

JlaGopatopnoe 3ananue 3 IloHsATHE pacnpeneneHHOl CUCTEeMbl MOJEIBFHOIO MporpaMMHUpoBaHus. Mojens
npeaMeTHOU obacTu. @opmMbl MOCTaHOBOK 3a1a4. OnpeneneHue MpoCcTor BRIYUCIUTENbHON Moenu. [laker
NpUKIagHbIX mporpamMMm. CTpykTypa MNakeTa MNPUKIAJHBIX MporpaMM. DYHKIHOHAIBHOE HAMOJIHEHUE
nakera. [lepsuunoe u Bropuuynoe I10. A3bik 3amannii makera. CUCTEMHOE HaIlOJHEHHE MakeTra. Moaysb.
Kondurypamuu Momynei (KapkacHBIA M [EMOYCYHBIH MOIXO/ABI). JTanbl Pa3BUTHUS MMAKETOB MPUKIIATHBIX
nporpammM. PacripenenieHHble TaKkeTbl TPUKIAAHBIX TPOTPAMM.

Tema 4. «Il.1aHnpoBaHNe BHIYUCICHU .

Jlabopatoproe 3amanue 4 Ilman pemenus 3agaun. OrpaHUYeHHs] Ha IUIaH PEIICHUS 3a/auu.
BreruncnutenbHas W30BITOYHOCTh. BOTHOBBIE METOBI IUTAHUPOBaHWS. JIMHAMHYECKOE IJIaHUPOBAHUE.
Brimonnenue miana pemenns 3agaun B pexkume FORK/JOIN. Bpems BoinioTHEHUSI. ACHHXPOHHBIA PEXUM
BBITOJIHEHUS TUTAaHA peleHus 3ajaud. Bpems BeimonHeHus. [lmaHupoBaHue BBIUMCIEHUN Ha OyreBoit
MOJICIIH TTPEAMETHON 00IacTH.

Tema 5. «PacnpeneneHHbIe BHIYHCIUTEIbHbIC CHCTEMBbD).

JlaboparopHoe 3amanue 5 PactipeneneHHas BHIYUCIUTENIbHAS CUCTEMa. ba3oBbIe apXUTEKTYpPHI MIPOIIECCOPOB
U TaMsATH paclpefesieHHbIX BBIYUCITUTENBHBIX cucTeM. Krnaccudukanus Onuana. CTpykTypa Kiacca
MHOT'OIIPOIIECCOPHBIX BBIUMCIUTENBHBIX CUCTEM. TOMOJIOTUS CETH Nepeaadn NaHHbIX. [[pon3BoauTenbHOCT
KOMIIbIOTEpA. J[MHaMUYECKUI aHAIU3 IIPOrPaMM.

Tema 6. «PacnpeneneHHble AJITOPUTMbD.

JlaGopaTtopHoe 3amaHue 6 AnropuT™Mbl OOMEHa COOOLICHMAMH. AJNTOPUTMBI BBIOOpPAa KOOPAWHATOPA.
AJITOPUTMBI KOOPJAWHAIMU JIEWCTBUIA Ha OCHOBE COTPYAHUYECTBA. AJITOPUTMBI KOOPAWHALIMK IEUCTBUNA HA
OCHOBE KOHKYPEHIIUH.

Kpurepun oneHuBaHus:

3a 3 kypc

MaxkcumajibHOe KOJIHYecTBO 0aJ110B: 42 0aJ1JI0B.

Kaxxnoe 3ajaHue OrieHUBaeTCsi MAKCUMYM B 7 0ajioB.

7 6. — 3aaHNE BBITIOJHEHO BEPHO;

6-5 0. — IpH BBITIOJTHEHUH 33JaHUSI OBLTU TOMYIIIEHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YIbTAT;

4-3 6. — Ip¥ BBITTOJTHEHUY 33JIaHUsI ObUTA JTOTYIIEHBI OITUOKH;

2-1 6. — pH BBHINIOJIHEHUH 33/1aHUS OBLTH JTOMYIIEHBI CYIIECTBEHHBIE OIINOKH.

0 0. — 3amaHue HE BBIIOJIHEHO.

4 kypc

Pasznen 2 «Peanm3zanus pacnpeneéHHbIX BLIYUCIUTEIbHBIX CHCTEM.

Tema 7. «CucTemMbl JJOTrH4eCKOr0 BpeMeHID).

Jlaboparoproe 3amanme 1 Mopenb pacnpenelieHHOW CHUCTeMBbl ¢ Tepemadedt cooOmenuid. [IpuamHHO-
CIIICTBEHHBIC OTHOIIEHUSI cOoOBITHH. CucTeMa IOorhdeckoro BpeMeHH. DopMallbHOE MpeICTaBICHHE.
CkansgpHble 4achl JIOTHYECKOTO BpeMeHU. MoAu(pUIMpOBaHHBIE CKAJISPHBIE Yachl JJOTHYECKOTO BPEMEHH.
CBolicTBa CKaIApHBIX 4YacoB. BeKTOpHBIE Yachl JIOTMYECKOro BpeMeHU. (CBONMCTBa BEKTOPHBIX 4YacoB
JIOTUYECKOTO BPEMEHH.

Tema 8. «OTKa30yCTOINYMBOCTH pacnpeeeHHbIX BLIYUCIUTENbHBIX CHCTEM.

Jlaboparopuoe 3amganue 2 HanesxxHocth. OTKa30ycTOMYUBOCTD. [lokazareny Haqe)KHOCTH BBIYMCIUTEIBHON
cuctembl. [loBblllieHne TOKa3zaTenei HamexxHOCTH. (OOecrnedyeHne OTKa30yCTOMYMBOCTH. MeETObI



oOHapykeHHs cOOE€B M OTKa30B, COBMEIIaeMbIe ¢ BhIYMUCICHUsAIMU. KoHTponbHAs Touka. CriocoObI co3/1aHus
KOHTPOJbHBIX TOYeK. [IpoGiieMbl HE3aBUCMMOTO CO3aHUS KOHTPOJIBHBIX TOUYeK. [J00abHOE COCTOSIHHE
pacripesielIeHHON CHCTEMBI, COTJIACOBAaHHOE YCEUCHHE, COTJIACOBAaHHBIN pa3pes3, COrflacoBaHHOE II100aIbHOe
COCTOSIHME CHUCTEMbI. AJITOPUTMBI ONpPEAENICHUs] COTJIACOBAHHOTO INI00ATLHOTO COCTOSTHUS paclpeeseHHOM
cucreMbl. Anroput™m Yanau-Jlamnopra. CoriiacoBaHHOE CO3/1aHUE KOHTPOJIBHBIX TOYEK. AJTOPUTM
CO3J]aHUsl COIJIACOBAaHHOM CHCTEMBl KOHTPOJIBHBIX TO4YeK. BoccraHoBieHHe. ACHHXPOHHOE CO3JaHHUE
KOHTPOJIBHBIX TOYEK U BOCCTAHOBJICHUE.

Tema 9. «IlnannpoBaHue 3arpy3Ku pecypcoBy.

JlaGopatopnoe 3amanue 3 YpoBuHu mianupoBanus B OC. llenu ruranupoBaHus. Buabl muiaHUpoBaHUS.
Knaccudpukanus 3amay u TUOBl aJrOPUTMOB IUIAHMPOBAHHUS M HA3HAUYEHUS] PECypcoB. AJTOPUTM
09k uHHra.

Tema 10. «BbluncjIuTe/IbHbIE KJIACTEPHD)

Jlaboparopuoe 3amanue 4 [loHsTHe Ki1acTepa M KIACTEPHOU apXUTeKTyphl. Kitaccupukamms KiacTepHBIX
BBIYMCIIUTENBbHBIX cucTeM. CocTaB ceTeBOM HHGPACTPYKTYphl Kiactepa. THIBI TOMOJOTHMH U KPUTECPUHU
3G (HEeKTHBHOCTH KOMMYHHUKAIIMOHHON ceTH kiacTepa. CeTeBble pEmIeHUs MM KIACTEPHBIX CHCTEM.
OcCHOBHbIE KpPUTEpPUHU OLEHKM KIACTEPHBIX cHUcTeM. TUnMuHbIl HaOOp MpOrpaMMHO-aNmapaTHOTO
obecrieyeHus kinactepoB. OCOOEHHOCTH 3amycka 3aj1a4 Ha kiactepax. CHCTeMbl YIpPaBICHHS 3aJaHUSMU.
WuTerpupoBanHble HAOOPHI KJIACTEPHOTO MPOTPaMMHOT0 00eCIIeYeHHS.

Tema 11. «BoruucaurenabHbie cetu Grid».

Jlaboparoprnoe 3amanue S Ilpeasicropus Grid. Konnernmms Grid. Ilaker Globus Toolkit. Apxurekrypa
OGSA. Crpykrypa WSRF. JIByxypoBHeBasi Grid. OmnoypoBueBast Grid. [lnanmpoBaHue BBIYMCICHUN B
Grid. Grid-mpoeKTHL.

Tema 12. «PacnpeneneHnbie Boruucjaenust B UHTepHere».

Jlaboparoproe 3amanue 6 Cxema opraHu3anus pacnpeneileHHbIX BeruucieHuil B atepraere. [IpoekThl mo
pacnpezneneHHbIM BoluncieHusM B aTepuere. [Ipoext BOINC.

Tema 13. «MyJibTHATEHTHbIE TEXHOJOTMH YIIPaBJIeHUSA pacnpeaeJeHHbIMU BbIYUCTCHUAMID.
JlaGopatopnoe 3amanue 7 DopmalibHble METOIBI U sI3bIKM crneuu¢ukanuu arentoB ¥ MAC. Metoas
paccyxnennit u 00yuenus areHToB 1 MAC (KOTHUTUBHBIC MOJICIIH, TIPEACTABICHUE 3HAHUM, PACCYKICHUS C
oHtosorusiMu). S3biku nporpammupoBanust MAC. @opmanbHbIe MOJIETH MPOTOKOJIOB U UX BepU(UKAIIHSL.
Merononoruu, TEXHOJIOTHW W HWHCTPYMEHTAIbHBIE cpenactBa paspabotkn MAC. HHppacTpykTyphl
(mmatdopMbl) IS TOANEPKKH B3auMonelcTBus areHToB MAC. Mogenun W METOIbl KOOPIWHAIUH,
Koomepanuu u wmonenu comnepHudyectBa B MAC (dbopmupoBaHWe KOalnWIMi, KOMaHIHas paboTa,
KOJUICKTUBHBIA HWHTEJUIEKT M Jp.). Mogenu M MPOTOKOJbI IMEperoBopoB. Mojenu aprymeHTanud u
KOJUIEKTUBHOIO MNPUHATHS pemeHnid. KoMMyHHKanuym areHTOB, MPOTOKOJIBI M SA3BIKM KOMMYHUKALIMH.
Monenu B3aumojeiicTBus yenoBeka U areHta. Oprannsanmonnsie mojenu MAC, Monenu o0IIecCTBEHHOTO
MOBE/CHUS (HOpPMATUBHBIE CUCTEMBI, 3alIMTa YaCTHONM HH(pOpPMAIMHU, STUYECKHE AaCMEKTHI, COL[UAIbHbBIE
CTPYKTYpHhI). Mozienu qoBepust ¥ peryTaiuu.

Kpurtepun onenuBanus:

3a 4 kypc

MaxkcumaJjibHOe KOJu4ecTBO 0a/1710B: 70 0aJ1J10B.

Kaxnoe 3amanue oreHuBaeTcsi MakcuMyM B 10 6aiios.

10 6. — 3a1aHKE BHITIOJTHEHO BEPHO;

9-7 6. — Ip¥ BBHITIOTHEHUH 3a/1aHUS OBLIH JOMYIIEHBl HETOYHOCTH, HE BIUSIONINE HA PE3YIbTAT;
6-4 6. — IpU BBINOJIHEHUH 33JaHUs OBUTH JOMYIICHbI OIINOKY;

3-1 6. — mpu BBITOTHEHUH 3aJIaHUS OBUTN JOMYIIECHBI CYIIIECTBEHHBIE ONTUOKH.

0 6. — 3agaHue HE BHIMOJIHCHO.

IIpakTuyeckue 3agaHus
1.TemaTnka npakTu4ecKknux padoT mo pasaejiamMm U TeMam
3 kypc
Pasznes 1 «Opranusanus v NJIAHUPOBAHME pacnpeaeJéHHbIX BbIYUCICHUI».
Tema 1. «BBenenue B pacnpe/aejeHHbIe BbIYUCTCHUS».
[Mpaktuueckoe 3amanue 1 Ilenmm m 3amaum pacmpeneneHHON o0paboTku AaHHBIX. HeobxomamMocTh u
AKTYyaJIbHOCTh PACMPENICICHHBIX BBIYUCICHUN. Pa3nuuusga Mexay MHOro3aJadyHblM, MapajyIeIbHBIM |



pacrlpeieieHHBIM ~ PEeXKMMaMU  BBIMOJMHEHHs mporpamMMm. CrnocoObl  OpraHmW3aluil  pacmlpeesieHHbIX
BBIYMCIIUTENBHBIX cucTeM. KpaTkas uCTOpusl pa3BUTHs BBICOKONPOU3BOJAUTENBHBIX BhIYMCICHUN. [Iprumepnl
pacrnpeiefIeHHbIX BBIUUCITUTEIbHBIX CUCTEM.

Tema 2. « BbIYHCIUTEILHBIE 320aYN».

[IpakTnueckoe 3amgaHue 2 Tlonstue BBIUUCHUTENBHOW 3amauu. [lomxomel K KiaccuUKaMK
BBIUMCIUTENbHBIX 3afad. OrmnpeneneHue 3aJaHUs MOJIb30BaTeNs. XapakTepucTUKH 3agaHus. CrnocoOsl
orucanus 3aanus. CHCTEMBI yIpaBiIeHHs MPoxXoxkaeHueM 3ananusmu. [lotok 3ananuii. ®opmart workload
JUISL OTTUCAHMS TOTOKOB 3a/IaHU.

Tema 3. «PacnpeneneHHble CHCTeMbl MOJEJbLHOr0 mNporpamMMupoBanusi. IlakeTbl NPUKIATHBIX
NporpamMmm».

IIpakTnueckoe 3ananue 3 IloHsATHe paclpeneaeHHON CUCTEMBI MOJENBHOIO IporpaMMupoBanusa. Moaenb
npeaMeTHoU obaacTu. @opmMbl MOCTaHOBOK 3a1a4. OnpeneneHue MpoCcTor BRIYUCIUTENIbHON Moenu. [laker
NpUKIagHbIX mporpamMMm. CTpykTypa MakeTa MNPUKIAJHBIX MporpaMM. DYHKIHMOHAIBHOE HAMOJIHEHUE
nakera. [lepsuunoe u Bropuuynoe I10. A3bik 3amannii makera. CUCTEMHOE HaIlOJHEHHE MakeTra. Moaysb.
Kondurypamuu Momynei (KapkacHBIA M [EMOYCYHBIH MOJIXO/ABI). JTanbl Pa3BUTHUS MMAKETOB MPUKIIATHBIX
nporpamM. PacripeenieHHble TaKkeThl TPUKIAAHBIX TPOTrPAMM.

Tema 4. «IlnanHnpoBaHue BHIYUCICHUID)

[IpakTrueckoe 3amaHue 4 Tlnan pemenus 3amaud. OTrpaHMYEeHUsT HA I[UIAH PEIICHUS 3a7ayd.
BreruncnutenbHas W30BITOYHOCTh. BOTHOBBIE METOIBI TUTAHHPOBaHWS. JIMHAMHYECKOE IJIAHUPOBAHUE.
Brimonnenue miana pemenns 3agaun B pexkume FORK/JOIN. Bpems BoinionHeHUSI. ACHHXPOHHBIA PEXUM
BBINIOJIHEHUS TUIaHA peleHus 3ajaud. Bpems BeimonHeHus. [lmaHupoBaHue BbIUMCIEHUN Ha OyreBoit
MOJICIIH MTPEAMETHON 00IacTH.

Tema S. «PacnpeneneHHble BBIYMCIMTEIbHbIE CHCTEMbD)

[IpakTrueckoe 3amaHue 5 PacnpeneneHHas BBIYMCIUTENIbHAS CUCTeMa. ba3oBble apXHTEKTYPhI
MIPOLIECCOPOB U MAMSTH paclpeeNICHHBIX BBIYUCIUTENbHBIX cucTeM. Knaccudukanus @nuana. CTpykTypa
KJlacca MHOTONPOLECCOPHBIX  BBIUMCIUTENBHBIX CcUCTEeM. Tomojorus ceTu TIepefadyd  JIaHHBIX.
[Ipon3BOAUTENBHOCTh KOMIIBIOTEPA. JIMHAMUYECKUN aHAIU3 IIPOTPAMM.

Tema 6. «PacnpeneneHHble AJITOPUTMbD).

[IpakTuueckoe 3amanue 6 ANTOPUTMBI OOMEHA COOOIIEHUSMHU. AJITOPUTMBI BBIOOpA KOOPAMHATOPA.
AJITOPUTMBI KOOPJAMHAIMU JIEUCTBUIA Ha OCHOBE COTPYAHUYECTBA. AJITOPUTMBI KOOPAWHALIMMA EUCTBUNA HA
OCHOBE KOHKYPEHIIUH.

2. Kpurepnu oueHMBaHus:

MakcuMaJibHO€e KOJHYECTBO 0a/1J10B: 42 0aJJI0B.

Kaxxaoe 3ajaHne OLICHUBAETCSI MAKCUMYM B 7 0aJlIoB.

7 6. — 3aaHNE BBHITIOJHEHO BEPHO;

6-5 0. — IpH BBITIOJTHEHUH 33IaHUSI OBLTU TOMYIIEHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YIbTAT;
4-3 6. — TIpu BBITOJTHEHUH 33JIaHUsI ObUTA JTOTYIIEHBI OITUOKH;

2-1 6. — p¥ BBHIIOJIHEHUH 3a/1aHUS OBLTH JTOMYIIEHBI CYIIECTBEHHBIE OIINOKH.

0 0. — 3amaHue HE BBIIOJIHEHO.

Bomnpocsl quist onpoca
3 kypc

1. lenmu u 3amaun pacnpeneneHHON 00paboTku qaHHBIX. HE00X0IUMOCTh U aKTyallbHOCTh pacipeIesIeHHbBIX
BBIYMCIICHUIM. Pa3nuuuss MeXIy MHOT03alauyHbIM, NapaJyieIbHBIM M PaclpelleICHHbIM PEeKUMaMHU
BBIITOJIHEHUS TIPOIPAMM.
2.CrnocoObl OpraHM3alK PACIPEICTCHHBIX BBIYUCIUTENBHBIX CUCTEM. KpaTkas HUCTOpHUS pa3BUTHS
BBICOKOIIPOU3BOAUTENBHBIX BbIUUCIECHUN. [IpuMepsl pacipeieIeHHBIX BBIYUCIUTEIBHBIX CUCTEM.
3. [TonsiTie BRIYUCIUTENBHOMN 33029, [101X0/16I K KITaCCU(UKAIINY BEIYUCIUTEIBHBIX 3a7a4.
4. OnpeneneHue 3a1aHus TOJIb30BaTelNsd. XapaKTepUCTUKH 3a1anns. CriocoObl OMMCaHus 3a/1aHMS.
5. CucteMbl ympaBleHUsl MPOXoxkaeHueM 3amanusmu. [lotok 3amanuii. @opmar workload mist omucanus
IIOTOKOB 3aJJaHUH.
6. [lonsTre pacnpeneaeHHOW CHUCTEMBI MOJEIBLHOTO MPOTpaMMUpOBaHUA. Mojenb MpeaMETHOM O00IacTH.
®opmbl NOCTaHOBOK 3a7a4. OnpeeseHne IpoCToN BEIYNCIUTEIBHON MOAEIIH.



7.1laker npuknaaHblx nporpamMm. CTpyKTypa IakeTa MpUKIaAHbIX MporpamMMm. @OyHKIHMOHAIBHOE
HanoJiHeHue naketa. [lepsuunoe u Bropuunoe [10.

8. A3bik 3amanuii makera. CUCTEMHOE HAIMIOJIHEHHE MTAKETa.

9. Monaynb. Konduryparuu moayneit (KapKacHbIN U [IETTOYESYHBIA ITOXOIBI).

10. Dranbl pa3BUTHS MAKETOB MPUKIAAHBIX TporpamMm. PacnipeieneHHble makeThl MPUKIaJAHBIX POrPAMM.
11.T1nan pemenus 3amauu. OrpaHWYeHUs HaA TUTAH PEIICHHUS 3amadyd. BerauciaurtenbHash M30BITOYHOCTD.
BonHoBbie MeTObI INTaHUPOBaHUA. JIluHAMUYECKOE TUIAHUPOBAHKE.

12. BeimostHeHue miiana pemenus 3aga4uu B peskumve FORK/JOIN. BpeMms BbITToTHEHUSI.

13. ACUHXPOHHBIN PEKUM BBIOJIHEHUS IJIaHA pPellIeHUs 3a1a4n. BpeMst BbIOTHEHUSI.

14. [InanupoBaHue BBIUMCICHUN Ha OyJIE€BON MOJIENH MIPEAMETHOM 00JIaCTH.

15. PacipenenieHHass BBIUMCIUTENBbHAs cUCTeMa. ba3oBble apXWUTEKTYpbl IPOLECCOPOB M MaMSTH
pacipeesIeHHbIX BBIUACIUTEIBHBIX CUCTEM.

16. Knaccuduxanus @nuana. CTpyKTypa Kjlacca MHOTOIIPOILECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM.

17. Tononorus ceTu nepeaayu JaHHbIX.

18. IIpon3BoauTENBLHOCT KOMIIBIOTEPA. [JJMHAMUYECKHUI aHAIN3 TIPOrpaMM.

19. AnropuT™MBI OOMEHA COOOIICHUSIMH.

20. AnropuTMBI BBIOOpa KOOPAMHATOPA.

21. AnropuT™Mbl KOOpAUHALIMY ACHCTBUII HA OCHOBE COTPYIHUYECTBA.

22. AnropuTMBbl KOOpAUHALMK JEHCTBUI HA OCHOBE KOHKYPEHLIUH.

Kpurtepun onenuBanus:

3a 3 kypc

MaxkcumaJjibHOe KOJU4ecTBO 0aJ1710B: 16 0a/1J10B.

Bo Bpems onpoca o6yuaemomy 3amaroTcs 4 BOIPOCOB.

3a olMH OTBET 00y4aeMblii TOTy4aeT:

4 6. — 3a MpaBUJILHBIN OTBET;

3 6. — ipu oTBeTE OBUTH IOMYIEHBI HETOYHOCTH, HE BIMSIOIINE HA PE3YNIbTaT;
2 6. — mpu oTBETE OBLIN JAOMYIICHBI OIIHOKY;

1 6. — mpu oTBeTe OBUIN TOMYIIECHBI CYIIECTBEHHBIE OLUTHOKH.

0 6. — HEe OTBETHJI Ha BOTIPOC.

4 kypc

1. lenu u 3amaum pacnpeneneHHON 00paboTKu qaHHBIX. HE00X0IUMOCTh U aKTyallbHOCTh pacipeIesIeHHbBIX
BBIYMCIICHUIM. Pa3nuuuss MeXIy MHOr0o3a/lauyHblM, NapaJyieIbHBIM M PaclpelleICHHbIM PEeKUMaMHU
BBIITOJIHEHUS TIPOIPAMM.

2.CrocoObl OpraHM3aliK  PACIPEICTICHHBIX BBIYUCIUTENBHBIX CUCTEM. KpaTkas HUCTOpHUS pa3BUTHS
BBICOKOIIPOU3BOAUTENBHBIX BIUUCIECHUN. [IpuMepsl pacnpeieICeHHBIX BBIYUCIUTEIBHBIX CUCTEM.

3. [TonsiTHe BRIYUCIUTENBHOMN 3a0a9u. [101X0/1bI K KITaCCU(UKAIINY BEIYUCITUTEIBHBIX 3a71a4.

4. OnpeneneHue 3a1aHus TOJIb30BaTelNsI. XapaKTepUCTUKH 3a1anns. CriocoObl OMUCaHUs 3a/1aHHS.

5. CucteMbl ympaBleHUsl MPOXoxkaeHueM 3amanusmu. [lotok 3amanuii. @opmar workload mist omucanus
IIOTOKOB 3aJIaHUM.

6. [Tonatue pacnpeneneHHON CHCTEMBI MOJEIBHOTO MPOrpaMMHPOBaHUsA. Mojenb MpeAMETHOH 001acTH.
®opmbl MOCTAaHOBOK 3a7a4. OnpeeneHre NpoCcToM BHIYUCIUTEIbHON MOIEIIH.

7.1laker npuknaaHslx nporpamMm. CTpyKTypa IakeTa MpUKIAAHBIX IporpamMMm. @OyHKIHMOHAIBHOE
HanoJiHeHue naketa. [lepsuunoe u Bropuunoe [10.

8. A3bik 3amannii makera. CUCTEMHOE HAIMIOJIHEHHUE MTAKETa.

9. Monaynb. Korduryparuu moaynei (KapKacHBIN U [IETOYESYHBIA ITOXOIBI).

10. Dranbl pa3BUTHS MAKETOB MPUKIAAHBIX TporpamMm. PacnipeieneHHble MakeThl MPUKIaJAHBIX POrPAMM.
11.TInan pemenus 3amauu. OrpaHWYeHUs HaA TUTAH pEIICHHUS 3amadyd. BerauciaurtenbHash M30BITOYHOCTD.
BonHoBbie MeTObI IITaHUPOBaHUA. JIuHAMUYeCKOe TUIAHUPOBAHKE.

12. BeimostHeHue miana pemenus 3aga4du B peskume FORK/JOIN. Bpems BoITToTHEHUSI.

13. ACUHXPOHHBIN PEKUM BBITTOJTHEHUSI TUIaHA PEIIeHUs 3a1a4i. BpeMsi BEINOJIHEHUS.

14. [InanupoBaHue BHIYUCICHUN Ha OYJIEBOM MOJEH MPEIMETHOM 00IacTH.



15. PacipenenieHHass BBIUMCIUTENbHAs cUCTeMa. ba3oBble apXMTEKTYpbl IPOLECCOPOB M MaMSTH
pacnpeieIeHHbIX BbIUNCIUTEIbHBIX CUCTEM.

16. Knaccuduxanus @nuana. CTpyKTypa Kilacca MHOTOIPOILECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM.

17. Tononorus ceTu nepeaayu JaHHbIX.

18. IIpon3BoaUTEN HOCT KOMIIBIOTEPA. [JJMHAMUYECKHI aHATIU3 TIPOrpaMM.

19. AnropuT™MBI OOMEHA COOOIICHUSIMH.

20. AnropuTMBI BBIOOpa KOOPAMHATOPA.

21. AnropuT™Mbl KOOpAUHALIMY ACHCTBUI HA OCHOBE COTPYIHUYECTBA.

22. AnropuTMBbl KOOpJUHALMM JEHCTBUI HA OCHOBE KOHKYPEHLIUH.

23.Mopenb pacnpeneneHHOW CUCTEMBI ¢ mepenaveil cooOmieHuid. [IpuunHHO-CIIeICTBEHHBIE OTHOIICHHS
COOBITHH.

24.Cucrema Jjormdyeckoro BpemeHU. PopmanbHOoe mnpenacraBieHue. CKaaspHbIE Yachl JIOTHYECKOTO
BpeMeHU. Mou(uIMpoBaHHbIE CKAISIPHBIE YaChl JIOTHYECKOT0 BpeMeHH. CBOICTBA CKANSAPHBIX YacoB.

25. BekTopHbI€ Yachl JOTHYECKOTr0 BpeMeHU. CBONMCTBA BEKTOPHBIX YAaCOB JIOTMYECKOTO BPEMEHH.

26. Hanexnoctb. OTkazoycTonunBoCTh. [lokazaTenu HaqeKHOCTH BHIYUCIUTENbHOM cucTeMbl. [loBbIIeHNE
IIOKa3aTeied HaJle)KHOCTH.

27.00ecnieyeHne OTKa30yCTOHYMBOCTU. MeToabl OOHapyxeHHs cOOE€B U OTKa30B, COBMEIIAEMbIE C
BBIYHCIICHUSIMH.

28. KonTponpHast Touka. CriocoObl co3aHus KOHTPOJBHBIX TodeK. [IpoOieMbl HE3aBHCHMOTO CO3/aHUS
KOHTPOJIbHBIX TOUEK.

29.T'nobanbHOE COCTOSIHUE PACIPEIEICHHON CUCTEMBI, COTJIACOBAaHHOE yCEUEHHUE, COTJIaCOBAaHHBIN paspes,
COTJIACOBAHHOE INI00aIbHOE COCTOSIHUE CUCTEMBI.

30. AITOpPUTMBI  OIPEICIICHUs] COTJIAaCOBAHHOTO TJIOOAJIBHOTO COCTOSHHSI paclpe/eeHHON CHUCTEeMBI.
Anroput™m Yanau-Jlammnopra.

31.CornacoBaHHOE CO3/1aHHE KOHTPOJBHBIX TOYEK. AJITOPUTM CO3/aHUS COIJIACOBAHHOW CHUCTEMBI
KOHTpPOJBbHBIX TOUeK. BoccTaHOBNIEHHE. ACHHXPOHHOE CO3/JaHie KOHTPOJIbHBIX TOYEK U BOCCTAHOBJICHUE.
32. Yposuu miuanuposanus B OC. Lenu ninanupoBanus. Buabl mianupoBaHus.

33. Knaccudukanus 3a1a4 ¥ TUTIBI AJITOPUTMOB TIJIAHUPOBAHUS U HA3HAUEHUS PECYPCOB.

34. Anroputm 03KpHUINHTA.

35.TlonsiTie Kilactepa W KIACTEPHOW apxuTeKTyphl. Kiaccudukamus KIacTEPHBIX BBIYMCIUTEIbHBIX
cucreM. CocTaB ceTeBON HHPPACTPYKTYPHI KiIacTepa.

36. Tunel Tomonoruii u Kputepun 3GPHEKTUBHOCTH KOMMYHUKAITMOHHOM ceTH Kitactepa. CeTeBble PEIICHH
IUI KJIACTEPHBIX cucTeM. OCHOBHBIE KPUTEPHUH OLICHKHU KJIACTEPHBIX CUCTEM.

37. Tunu4HbIi HAOOP MPOTPAMMHO-AMNIIAPATHOTO 00ECIIEYCHUS KIIACTEPOB.

38.OcobeHHoCcTH 3amycka 3afad Ha kiacrepax. CHcTeMbl yhpaBlieHUs 3afaHusMu. MHTerpupoBaHHbIE
Ha0OPHI KJIACTEPHOTO MPOTPAMMHOT0 00ECTICUCHHS.

39.Konnenuus Grid. Apxutektypa OGSA. Crpykrypa WSRF. JIByxypoBHeBas Grid. OmHOoypoBHeBas
Grid. [TnanupoBanue Berurciennit B Grid. Grid-mpoekTsl.

40.Cxema opraHuzanus paclpeacieHHbIX BbluucieHuid B MHTepHere. IIpoekThl Mo pacnpenesieHHbIM
BeiunciieHnsM B Matepuere. [Ipoekt BOINC.

41. ®opmanbHble METOIBI M S3bIKM cnenudukanuu areHToB 1 MAC. Mertoabl paccyxaeHuil U o0ydeHus
areHToB 1 MAC (KOrHUTHBHBIE MOJICIH, MPECTABIICHNE 3HAHUH, PACCYKICHHS C OHTOJIOTHSIMH ).

42 S3pikn  mporpammupoBanuss MAC. @opmanbHble MOJAETH IPOTOKOJIOB M HX BEpHUQHUKAIUAL
Merononoruu, TEXHOJIOTUN U HHCTPYMEHTAJIbHBIE cpecTBa pa3padotku MAC.

43. Uadpactpyktypsl (atdopmsl) Uit TOAACPKKA B3auMoeicTBuss areHToB MAC. Monenu U MeTOIbI
KOOPAMHAIINK, Koorepanuu U mojaenu conepHudectBa B MAC (hopmupoBaHue KoanWIUi, KOMaHIHAS
paboTa, KOJUIEKTUBHBIM MHTEIUIEKT U JIp.). Mozenu u mpoTOKOJIbI IeperoBopoB. Mojenu apryMeHTanuu u
KOJUIEKTUBHOTO MpPHUHATHUA pemeHnid. KoMMyHUKanuu areHTOB, HPOTOKOJBI U S3bIKM KOMMYHHKAIUH.
Moaenu B3auMOICHCTBUS YEJIOBEKA U areHTa.

44, Opraamzannonnbie momenun MAC, Mozenu OOIIECTBEHHOTO NOBEACHHUS (HOPMATHBHBIC CHCTEMBI,
3alIMTa YacTHOM WH(OpPMALMU, STUYECKHE AacleKThl, COIUAIbHBIE CTPYKTYphl). Mozaenu noBepus u
penyTanuu.

Kpurtepun onenuBanus:
3a 4 xypc



MaxkcumaJjibHoe K0Ju4ecTBO 0a/1710B: 30 0a/1J10B.

Bo Bpems onpoca o0yuyaeMomy 3a7at0TCs 5 BOIPOCOB.

3a oaMH OTBET 00y4YaeMbIii IOTy4YaeT:

6 0. — 3a MPaBUJIHHBINA OTBET;

5 0. — mpu OTBeTE OBLIU TOMYIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3YIIbTAT;
4-2 6. — ipu OTBETE OBUTH TOMYIIEHBI OITUOKH;

1 6. — mpu oTBeTe OBUIN TOMYIIECHBI CYIIECTBEHHBIE OLUTHOKH.

0 6. — HEe OTBETUJI Ha BOTIPOC.

TeMbl KypCcOBBIX POEKTOB

1. OcoOGeHHOCTH COBPEMEHHBIX PACIPEIEICHHBIX BEIUNCIUTEIbHBIX CHCTEM.

2. OnTuMuU3aIms CTPYKTYphl pacipeieIieHHON BEIYUCIUTEIbHON CUCTEMBI.

3. MoaenupoBaHue pacnpeeI€HHOW BEIYUCIUTENBHON CUCTEMBI.

4. CuHTe3 aliropuT™Ma CTPYKTYPHON ONTUMU3ALMH PACIIPEACIEHHON BEIYUCIUTEbHON CUCTEMBI.

5. AHanmu3 BIHMSHUS TIApPaMETPOB pa3pabOTAaHHOTO aNTOpUTMA JACKOMIO3UIIMA Ha S(PPEeKTUBHOCTH
MIPOCKTUPOBAHUS PaCIPEICICHHON BRIUUCIUTEILHON CUCTEMBI.

6. Apxutektypa (QenepalbHbIX U TEPPUTOPUATBHBIX PETHOHAIBHBIX PACHPENEICHHBIX BBIYUCIUTEIbHBIX
CHCTEM.

7. IlocTpoeHue pacnpeeieHHOW BRIYMCIUTEIFHOM CUCTEMBl HA OCHOBE CETH Pa0O0UYUX CTAaHIUH CPEICTBAMH
nporpaMMHOTO HHCTpyMeHTapus Condor.

8. [TocTpoeHue pacnpeeieHHOW BRIYUCIUTEIFHON CUCTEMBI HA OCHOBE CETH pabovYuX CTaHIUN CpeACTBAMU
MIPOrpaMMHOTO HHCTpyMeHTapus Legion.

9.. Pa3paboTka UHCTpyMEHTapHs IJIs TOCTPOEHUS PaCcpeIeICHHON BBIUNCIUTEILHON CUCTEMBl HA OCHOBE
MEPCOHAIBHBIX ~ KOMIBIOTEPOB, TMOAKIIOYEHHBIX K ceTu WHrepHer. Branenbupl nepcoHAIBHBIX
KOMITBIOTEPOB 3asBJISIIOT O CBOEM JKEJIaHWM Y4acTBOBAaTh B IPOEKTaX pACIpeAeSCHHBIX BBIYMCICHUH,
MOJIYy4al0T YYETHYIO 3alliCh B CHUCTEME, KIHEHTCKOE MPOrpaMMHOE OOecleueHUe sl BBITOTHEHUS
Ha3HAYEHHBIX 3aJ]a4 U CIIUCOK Takux 3ajad. [Io Mepe BbINMONHEHUS 3a/1a4, KIMEHT I0Jy4aeT HOBBIEC 331a4H,
a cepBep YUHTHIBAET padOTy KIIMEHTA.

10. Pa3paboTka nmporpaMm 4UCICHHOTO MOJEIUpPOBaHus 1Jist paboThl B cpeae NumGRID.

11. Ananu3 npou3BOAUTEILHOCTH KOMMYHHMKAIIMI MEX/y BBIUMCIUTEIbHBIMU y31amMu B cpere NumGRID u
dhopmynupoBaHUE PEKOMEHIAIMN K ONTUMM3AIUU TPHUKIaAHBIX mporpamMM st NumGRID u cucteMHBIX
cpenctB NumGRID.

Kpurepun oneHuBaHus:

- 84-100 OamnoB (OLEHKAa «OTIMYHO») — KYPCOBOW NPOEKT BBHIMOJIHEH BEPHO, HAIUYME TIYOOKHUX
HCYEpNBIBAIOIINX 3HAaHUM B 00beMe MpOMIEHHOW HporpaMMbl AMCHUIUIMHBL, MpPaBUJIbHBIE, YBEPEHHBIE
JEHCTBHS MO MPUMEHEHUIO TIONyYEHHBIX HABBHIKOB U YMEHUH MPU PEIICHUU MPAKTUKO-OPUCHTHPOBAHHBIX
3aJaHuid, TPAMOTHOE U JIOTMYECKH CTPOMHOE HM3JIOKEHUE MaTepuasa MpU OTBETE, YCBOCHHUE OCHOBHOW U
3HAKOMCTBO C JOTIOJIHUTEIBHOM JTUTEPATYPOU;

- 67-83 OamioB (OIlEHKA «XOPOIIO») - M3JOKEHHBIM MaTepuanl B KypCOBOM MPOEKTe (PaKTHUYECKH BEPEH,
JOMYCKAIOTCA OTACJIbHbIE JOTUYECKUE U CTUIIMCTUYECKUE TMOTPEIIHOCTH; YCBOCHA OCHOBHAs JUTEpaTypa,
pEeKOMeHI0BaHHas B pabouell mporpamme TUCHUTUIMHBI;

- 50-66 GannoB (OIEHKA «YIOBJIETBOPUTEIBHO») - U3JI0KEHHBIA MaTeprai (pakTUYECKH BEPEH, U3JI0KEHUE
MaTepuaiga C OTICNbHBIMU OIIMOKaMH, YBEPEHHO HCHPABIECHHBIMU IOCJE JOMOJIHUTEIbHBIX BOIPOCOB;
BBITIOJIHSIIOTCA B 11€JI0M KOPPEKTHBIEC JEHCTBUSI IO TPUMEHEHHUIO 3HAHUN Ha MTPAKTHUKE;

- 0-49 GamoB (oIeHKA «HEYTOBJICTBOPUTEIBLHO») — KYPCOBOW MPOEKT BBHIMIOJHEH C JOIMYIIEHUEM TpyObIX
OIMOOK WJIM HE BBIMOJIHEH BOOOIIE, OTBETHI HE CBS3aHBI C BOIPOCAMU, HAIMYUE TPYyObIX OIMIUOOK B OTBETE,
HEMOHMMAaHHE CYIIHOCTH M3J1araéMoro mMaTepuaia, HeyMEeHHEe MPUMEHATh YMEHUS U HaBBIKU IIPU PELICHUN
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB HA JOMOJHUTEIbHBIE U
HABOJSIIUE BOIPOCHI.

3 MeToauueckne MaTepuabl, onpeae/siioliue Npoueaypbl OlleHUBAHUS 3HAHUI, yMeHUIl, HABBIKOB H
(WJIM) onbITA 1EATEILbHOCTH, XapaKTEePHU3YOIIUX dTANbl (POPMUPOBAHNUSI KOMIIETEHIIHIA

[Ipouenyps! olleHUBaHMsI BKIIOYAIOT B €051 TEKYIIUNH KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTAIHIO.



Texymmii KOHTPOJb  yCIIEBAEMOCTH IPOBOAUTCA C  HCIHOJB30BAHUEM  OLICHOYHBIX  CPEACTB,
MPEACTABJICHHBIX B 1. 2 JAHHOTO NPWJIOKEHUs. Pe3ynbTarsl TEKymero KOHTPOIs JOBOAATCS O CBEACHUS
CTYZEHTOB JI0 TPOMEXYTOYHOMN aTTeCTal1H.

IIpomexyTouHas aTTecTanms MPOBOIUTCS B popMe 3a4eTa, IK3aMeHa, 3alIUThl KypCOBOTO MPOEKTA.

3ayer MPOBOJIUTCS MO OKOHYAHUIO TEOPETHUECKOro OOyueHHs 10 Hayaja SK3aMEHAI[MOHHOW Ceccuu B
COOTBETCTBHUHM C pacnucanveM. KoanyecTBo BOIIPOCOB B 3aaHUU — 3: 1BA TEOPETUUYECKUX BOIPOCA U OJHO
MPAaKTUKO-OPUEHTHPOBaHHOE 3anaHue. OObsABICHHE pPE3YyIbTaTOB MPOU3ZBOAUTCA B JCHb 3ayera.
Pesynprarel aTTeCTalIMM 3aHOCATCS B BEAOMOCTh M 3a4ETHYIO KHMXKKY CTyJeHTa. CTyAeHThI, HE MPOIIEIIINE
IPOMEKXYTOUHYIO aTTECTAllMIO MO TpaduKy, AODKHBI JUKBUAMPOBATH 330JDKEHHOCTh B YCTAHOBJICHHOM
MOPSAKE.

OK3aMeH MPOBOJUTCS IO PAaCHUCAaHUIO 3K3aMEHAlMOHHOM ceccMM B NUCbMEHHOM Buae. KommuecTBo
BOIIPOCOB B 3K3AMEHAIMOHHOM 33JaHWd — 3: JBa TEOPETHMYECKUX BONPOCA M OAHO NPAKTUKO-
OpHEHTUpOBaHHOE 3amaHue. IIpoBepka OTBETOB U OOBSABICHUE pE3YIbTATOB IMPOU3BOAUTCS B JCHb
9K3aMeHa. Pe3ynpTarhl aTTecTaluy 3aHOCATCS B BEAOMOCTh U 3a4ETHYIO KHHWKKY CTyAeHTa. CTyIEeHTHI, HE
MPOIIEIIINE IPOMEKYTOUHYIO aTTECTAIHIO 110 TpaduKy CeCCUu, TOJKHBI JINKBUIUPOBATH 3a/I0JKEHHOCTD B
YCTaHOBJIEHHOM MOPSIJIKE.

3amuTra KypcoBOIO NPOEKTa MPOBOAUTCS MPOM3BOAMUTCA B BUAE €€ 3allUThl HAYyYHOMY PYKOBOIUTEINIO.
Pe3ynprarhl 3auThl KypCOBOTO MTPOEKTA 3aHOCATCSA B BEAOMOCTb U 3a4E€THYIO0 KHUKKY CTY/JCHTA.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JJUCHUIIJINHBI

Y4eOHBIM MJIAaHOM NPETYCMOTPEHBI CIIEAYIONINE BUABI 3aHATHH:

- JIEKILIH;

- 1abopaTOpHbIE 3aHATHUSL.

B Xonme NEeKUMOHHBIX 3aHATHA pPacCMAaTPUBAIOTCA OCHOBHBIE TEOPETUYECKHE BOMPOCHI, JIAKOTCS
PEKOMEHIALUY JIJIsl CAMOCTOSATEIbHOI paboThl M MOATOTOBKE K J1a00PaTOPHBIM 3aHSATHSIM.

B xone nabopaTopHbIX 3aHATHI YryOIsSIOTCS U 3aKPETUISIOTCS 3HAHUSI CTYIEHTOB IO PSAY PaCCMOTPEHHBIX
Ha JICKIIUSAX BOIIPOCOB, Pa3BUBAIOTCSI HABBIKH MPAKTHYECKON PaOOTHI.

[Ipu moAroToBKE K J1aOOPATOPHBIM 3aHATUSAM KaXAbIi CTYACHT JOJKEH:

— U3YYUTh PEKOMEHJIOBAHHYIO YUEOHYIO JIUTEPATYPY;

— U3YYUTh KOHCIIEKTHI JIEKIIHUH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B npouiecce moAroToBkH K J1a0OpaTOPHBIM 3aHITHUSIM CTYACHTHI MOTYT BOCIOJB30BaThCS KOHCYJIbTAIIUSIMHU
IpenojaBaTes.

Bonpocel, He paccMOTpeHHBIE Ha JIaOOpaTOPHBIX 3aHATHUSAX, JOJKHBI OBITh M3Yy4YEHBI CTYICHTAMHU B XOJ€
caMocTosITeNnbHOU paboThl. KOHTpONb camMoCTOATENbHONM padOThl CTYIEHTOB HaJA Y4eOHOH MHporpaMMoii
Kypca OCYIIECTBIISICTCSA B XOJIe 3aHATHH METOIOM oIpoca. B Xome caMoCTOSTENhbHOW pabOThI KaxIbld
CTYAGHT 00s3aH TPOYUTATb OCHOBHYIO U 10 BO3MOXKHOCTH JOINOJHUTEIBHYIO JHUTEpaTypy IO
N3y4yaeMoil  TeMme,  JOMNOJHUTh  KOHCHEKThl  HEJAOCTAIOIIMM  MarepuajoM,  BBIIUCKAMM W3
PEKOMEH/IOBAaHHBIX NEPBOUCTOYHUKOB. BBIIENUTh HENOHSTHBIE TEPMHMHBI, HAWTH MX 3HAUYCHUE B
SHUUKJIONEIUYECKUX CIIOBAPSIX.

CTyneHT MOJDKeH TOTOBUTHCS K TPEACTOSIIEMY JabOpaTOPHOMY 3aHATHIO MO BCEM, OOO3HAYEHHBIM B
paboueii mporpaMMe AUCIUILIMHBI BOITPOCaM.

JUid TMOATOTOBKHM K 3aHATHAM, TEKYLIEMY KOHTPOJIO U NPOMEKYTOYHOM aTTECTAllMM CTYAEHTHl MOTYT
BOCTIOJIb30BAThCS 3JIEKTPOHHO-OMOIMOTEYHBIMU cucTeMaMu. Takxke oOydaromuecs MOTYT B3ATh Ha JIOM
HEOOXOMUMYI0 JHUTepaTypy Ha a0OHEMEHTE YHUBEPCHTETCKONW OMOIMOTEKH WM BOCIIOIH30BATHCS
YUTAIbHBIMU 3aJ71aMHU.

KypcoBoil mpoeKT UMEET CIEeNYIOIIYI0 CTPYKTYPY:

a) TUTYJIBHBIN JIUCT;

0) conepxaHue;

B) BBEJICHHE;

I') OCHOBHAS 4acCTh;

1) 3aKJIFOUYCHHC;

€) CIIMCOK MCIOJIb30BaHHBIX HCTOYHHUKOB

) IPUIIOKCHUE.

Bce yactu KypcoBOro mpoekTa JOJDKHBI OBITh JJOTMYHO CBSI3aHHBIMH MEXTY c000i, 6€3 pe3Kkux IepexoioB
W3 OJIHOM B APYTYIO.

KypcoBoii mpoekT BbImosHseTcst Ha Juctax ¢opmara A4. TekcT medaraeTcs Ha OJHOM CTOPOHE JUCTA.
O6Bem KypcoBoro mpoekta — 25 - 30 crpanwmt (1,5 waTepBan). Ilpu ucmoab30BaHMM TaONHI], CXEM H
PUCYHKOB JIOIYCKAIOTCSl HE3HAYUTEIbHBIC OTKJIOHEHHS OT HOpMBL. Bce rpaduku u  pHCYHKH
COIMPOBOXAAIOTCSI HOMEPOM, Ha3BaHHWEM W CChUIKOM Ha ucrouHuK. [lapamerpsl ab3aia: BbIpaBHHBaHHE
TEKCTa M0 ILIMPUHE — CTPAHUIBl; OTCTYN NEPBOM CTPOKM — 1,25 MM.; MEXKCTPOUYHBIM HHTEpBal —
nonytopHbid. [lomns: BepxHee — 2,5 cM.; HIbKHEe — 2 ¢M.; JieBoe — 3 ¢M.; mpaBoe — 1 cm. Hymepanus ctpanui
HAUMHAETCA C TPETheH CTAaHUIBl (TUTYJIbHBIM JHMCT M colepxaHue (OorjaBiieHHe) He Hymepyrorcs). Ha
TUTYJBHOM JINCTE YKa3bIBA€TCSl Ha3BaHME By3a; T€Ma KypCOBOTO MPOEKTa; Kypc oOydenus, rpymnmna, @O
aBtopa; ®UO, yuéHoe 3BaHue, CTENEHb NpenoaaBaress; ropoa u roj. Crucok IutepaTypsl opopmisercs B
andaBuTHOM TOpsiiKe B cooTBeTcTBUU ¢ ['OCToM.
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