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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuya 51.B.[1B.05.05 ITapannenbHble alropuTMbl Ha rpadax OTHOCUTCS K YacTH, GopMUpyeMoit
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-3: Cnocobex TIK-3.1: 3Haem mMemoObl TIK-3.1: HndusudyanbHoe
cosoasams u aHanu3a u uccneo0o8aHust 3Haem ocHoBHble npuembl ycmHoe 3quém:
uccnedosams HOBbIE | yamemamuueckux Modeeli 6 |nOCMpoeHUS NAPANEAbHbIX cobecedosanue KoHmposbHble
Zzgz;ﬂza;nuuecme obaacmu ¢pyHdameHmanbHOll | aneopummos Ha Vepad)ax ons 3adaHus gonpoce
CCmeCmBeHHbIX UHpOpMAmMuKu u cucmem c obujeli u
HayKax, UH(pOPMAYUOHHBIX pacnpeodeneHHOlU Namsmblo.
npoMblLLAeHHOCTU mexHonoauil 3Haem ocHogHble
u 6usnece, c yuemom | ITIK-3.2: Ymeem onpedensimb | 6bICOKONPOU3600UMeE/bHbIE
803ModicHOCcmell K/louesble ceolicmea u bubauomeku c peaausayueti
COBPEMEHHDIX 02paHuyeHusl cucmembl a/120puUMMO8 Ha 2pagax.
UH(POPMAYUOHHBIX
mexHono2uil u
Npo2paMMUPOSAHUS U IIK-3.2:
Ymeem pazpabambieams
KOMNBIOMepHOU napanienbHble an20pummbl Ha
MmexHUKU 2pacpax das cucmem c obujeli u
pacnpedeneHHOU namsmbio.
YMeem npumeHsimb OCHOBHblE
8bICOKONPOU3800UMEbHbIe
bubauomeku c peaausayueti
aneopummoe Ha epacax.
3. CTpyKTypa U cojep>kKaHHe AUCIUILTAHBbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouyHasA
O0wyasi TPy/|0eMKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHy 108
B TOM UucClle
ay/iUTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIJUOHHOT0 TUIA 32
- 3aHATHSA CEMHUHAPCKOTr0 THMA (MPaKTHYeCKHe 3aHATHSA / TabopaTopHbIe padoThI) 0




- KCP 1

caMocTosTe/IbHasA padoTa 75

ITpoMexxyTouHasi aTTecTaLus 0
3auéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂam) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HavmeHoBaHMe pa3[ienioB ¥ TeM [JUCLMIUIHBI Bcero B TOM UHC/Ie
Yyachbl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperno/iaBaresiem),
Yackl U3 HUX
3aHATHS CamocrosTenpHas
CeMHUHapCcKOro paGora
3aHATUA THUIa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHyeckue | Bcero Hacel
THUMAa 3aHsATHs/abopa
TOpHbIE
paboTsI), yack

b b b ¢ b

0 0 0 0 0
Beegenue. O630p 3a7au Ha rpadax 4 4 0 4 0
MogenupoBanue rpagos 14 4 0 4 10
OCHOBHBI€ NTPUHLMITBI TPOEKTUPOBAHMS Mapasule/IbHbIX alrOPUTMOB Ha 14 4 0 4 10
rpadax sl CUCTeM C 001Iel MaMAThO, MPO6IeMBl U CIIOCOOBI UX pelLleHNsT
OcCHOBHBI€ ITPUHLUITBI TPOEKTUPOBAHUS pacripe/ie/IeHHbIX alrOPUTMOB Ha 19 4 0 4 15
rpacax, mpobsiemMbl U CIIOCOOBI UX peIeHHUsT
ANTOpUTMBI NTOMCKa MUHHMMA/IBHOIO OCTOBHOTO JiepeBa 0 2 2 0 10
INapannenbHble anropuTMsl 1S petieHust NP-TpyJHBIX 3a7iau Ha rpadax 19 4 0 4 15
AunroputMmel 17151 Be6-rpadoB 1 rpad)oB CoLMaIbHBIX CeTei 18 8 0 8 10
GraphBLAS. Anroputmbl Ha rpadax 1 uHeiHast anrebpa 19 4 0 4 15
HekoTopble aropuTMBl /151 aHanM3a ceTed 0 2 2 0 10
Arrecrarus 0
KCP 1 1
HUTtoro 108 32 0 33 75

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

1. Beezierue. [Tpo6sieMbl pacriapanienBaHys alTOPUTMOB Ha rpadax, ¥ MOAXOAbI K X pereHut0. O630p
OTKPBITBIX BHICOKOTIPOU3BOAUTENbHBIX 0MbmoTek. dopmatsl xpaHeHust rpadoB Asist

BBICOKOIIPOXU3BOAUTEIbHBIX BBIUMC/IEHUM.

2. Konnekiuu rpadoB u3 peanbHBIX IpUiokeHUH. MogienvpoBanue rpados (Mogenu 3pelia-PeHby,

Bapabamm-Anbbept, Yarrca-Ctporatca, rpadsl KpoHekepa).

3. OCHOBHBIe TIPUHLIMITEI TIPOEKTUPOBAHUS Tlapaslie/IbHbIX arOPUTMOB Ha rpadax st CUcTeM C 001eid

MaMsThI0, MPo0/ieMbl U ciocoObl ux petienust. [Ipuniuns Pull-push, dunsrparus. IapannenbHblie anropuTMbl

BFS, MST, penbra-iara.

4. OCHOBHBIE TIPUHLIMAIIBI TIDOEKTUPOBAHUA pPACIIpeie/IEeHHBIX d/ITOPUTMOB Ha rpacl)ax, HpO6JIEMLI M CITOCOOBI UX

perienus. [TapaniensHbie anroputMbl BFS, SSSP (anroputm genbra-iiara).
5. [TapannenbHbie anropuT™MBI A5 perieHUst NP-TpyAHBIX 3a7au Ha rpadax: aJrOpUTMbI paszeseHust rpagos.




6. CtpykTtypa Beb-rpacdoB 1 rpad)oB coruanbHbIX ceTeid. [TIOHSITHE LIEHTPaJILHOCTH U aJITOPUTMBI BEIUKC/IEHUS
PageRank, Betweenness Centrality.

7. ANTOpUTMBI K/IaCTepU3aliiu 1 MIOUCKa COODIIeCTB.

8. CBsI3b a/ITOPUTMOB Ha rpacdax v uHelHow anrebpel. IIpumepsl 3a1a4.

4. YueGHO-MeTOfUUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommxcs

CamocrosTenbHasi paboTta oOydaroL[uxcsi BK/IOuaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [/l TeKyIlero KOHTPO/Si U MPOMEXYTOUYHOM aTTeCcTaly 10 WTOraM OCBOEHUS AUCLIUTLIMHBI
MPUBEIeHHBIM B TI. 5.

a) OCHOBHasl JiuTepaTypa:

1. Yuebnsiii kypc "I'padsl u anroputmel” (AnekceeB B.E., Tamanos B.A.):
http://www.intuit.ru/studies/courses/101/101/info.

2. YueOHbIii Kypc "Teopust ¥ paKTHKa MapasienbHbIX Beruucienui" (I'eprens B.IT.):
http://www.intuit.ru/studies/courses/1156/190/info.

0) momoHUTETbHAS JIUTepaTypa:

1. 'eprenb B.I1. Kypc «OCHOBBI napasiie/ibHbIX BBIUACIEHU.
http://www.intuit.ru/studies/courses/1091/293/info.

2. KopHsikos K.B., Meepos U.b., CugHes A.A., CoicoeB A.B., [IIniikos A.B. THCTpyMeHTbI
Trapa’suie/IbHOTO TTPOrPaMMUPOBAHUS B CUCTeMax C o01eld mamsaTeio. — Hwkuuit Hosroposa: M3a-Bo
Hwxeropoackoro rocynusepcureta, 2010. (19 3k3.).

5. @OoHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
arTecTalyi Mo ANCHMILIMHE (MOAY/II0)

5.1 TunoBbie 3a/laHUA, HEOGXOI[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB 06y'~[e}[l/lﬂ npu mnpoBejeHHUU
TEKYIIEero KOHTPOJIA YCII€EBA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBbie 3afiaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) AJis1 OLeHKH C(opMHPOBAHHOCTH
xkomnetrenuu ITK-3:

3azmanue 1. C momornpto 6ubmmoTtekn NetworkX creHeprpoBaTh HabOOp TeCTOBBIX TPad)OB OFHOW M3 3a/JaHHBIX
Mozienield. [IpoBepHTh pacripefiesieHre cTerneHei MoyYMBILMXCs rpadoB. Busyanusanys.

3amanue 2. B OC Linux ckommummpoBats ofHy n3 HPC-6ubmuorek asist paboTsl ¢ rpadamu s cucteM c
obmieii mamsaTbio (Ha BeIOOp: Ligra / NetworKit / GBBS / GraphlT). IlpoBecTr BBIUHMC/IUTENbHBIE
SKCIIepUMEeHThI Ha CUHTeTHUEeCKUX Tpadax /i/1si pellieHrs OHOM U3 CTaH/apTHBIX 3a7iad.

3azianue 3. PaspaboTaTh COOCTBEHHYIO MapasulesibHYIO0 peaan3aljiio OHOrO M3 KIaCCUYeCKUX aJropuTMOB C
rcronb30BaHueM TexHosorun OpenMP. CpaBauth perierre ¢ HPC-6ubmmoTeko.

3agaua 4. TIpoBecTr BBIUMC/WUTENbHBIE JKCIIEPUMEHTHI Ha KjacTepe C WCToib3oBaHueM Oubmuoteku Galois
(MPI) pnis pellleHuss K/IacCMueckux 3azad.  MccnenoBaTh BAWSIHME pasfesieHuss rpada Ha paboty
pacripe/ieJIeHHOT0 a/ifOPUTMa C MCIo/b30BaHKeM 6ubrotek Galois, ParMETIS.

3amaua 5. [TpoBeCTH BBIUMCIUTE/ILHBIE SKCTIEPUMEHTHI Ha K/IacTepe C MCIMoJb30BaHHeM OHMOIMoTek SuiteSparse
GraphBLAS + LAGraph ayis1 peltieHust CTaHAapTHOM 3a/1aum.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afiaHuA)



Ouenka Kputepun ouieHuBaHust

BrIroHeHbI Bce WM OOJbIIasi YacTh ITANOB pellieHus 3aiaud WM 3a/laua pelieHa C
3aUTeHO He3HauuTe/lbHBIMU HeZoueTamu. IIporpaMma u pe3ysibTaThl paboThI MPeZCTaB/IeHbI
TIperio/iaBaTesito B CPOK.

BrIroiHeHbI He Bce 1abopaTopHble pabOThI UM BBITIOJTHEHBI He B TIOJIHOM 00beMe (TIpeJicTaB/IeHo
He o
He TT0JTHOE OTTMCaHKe JTaroB BLIMOHEHUs 3alaHuH, TIporpaMma paboTaeT HeKOPPEKTHO,
3auTeHo
pe3ysibTaThl paboOTHI He MpeZCTaB/IeHbI TIPEI0/IaBaTelio).

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
0CTH
KoMIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHU B
3HaHUI MuHVManeH | 3HaHUH B obbeMe YpoBeHb
TeopeTU4ecKoro 0 obbeme, ! 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . 1oL1eM 3HaHWUH B
HeB03MO>KHOCTb 11 ypoBeHb 1o11eM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yiolieM
o TpeboBaHMiA. TOATOTOBKH TIpeBbILLIAOIIe
3HaHUI JomnyeHo MIOJTOTOBKH! rporpaMme
Vmenu mecto . Jomy1ieHo M IporpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OmUOKK HECKOJIbKO TOATOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuarolerocs ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
ITpu pereHnn yYMeHUsI. yMeHusl.
MHHUMa/IbHbBIX yMeHusl. BCE OCHOBHbBIE
o CTaH/|apTHBIX PetreHs! Petuiens! Bce
YMEeHHUI. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a7lau He THUIOBbIE OCHOBHbIe
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
TIPOJIEMOHCTPUD | 3afauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a/lauul. OTZeNIbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3ajlaunl.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasa B TIOJIHOM €HHBbIMHU BCe 33/laHus, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme e
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaH/JapTHBIX MHHUMalbH | TPUPOBaHbl | TPHUPOBaHbI | TPHUPOBaHBI | WPOBaH
HaBbIKOB. 3a7a4 He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOPYeCKHUH




HAaBBIKOB
HeB03MO>XHOCTB HaBBIKH TIPH pu
Ji b HaBBIKU TPU
OLIeHUTb Ha/lM4We | TIPOAEMOHCTPUP peleHnH pelLeHrH
peLIeHust DeLIeHHN MoAX0[ K
HAaBBIKOB OBaHbI 6a30BbIe CTaH/|APTHBI HeCcTaHJapT
CTaH/|apTHBI CTaH/|APTHBI PeLIeHuI0
BCJIE/ICTBUE HaBbIKU. VIMen X 3ajiau ¢ HBIX 33au
X 3afiau ¢ X 3aau 6e3 HeCTaH/[APTHBI
oTKasa MecTo rpy6bie HEKOTOPBIM Ge3
HEKOTOPBIM ommboK U X 33au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeZJI04eTOB
oTBeTa HeZoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
NPeBOCXO0/{HO Bce XoMmmeTeHIMM (YaCTH KOMIIETeHL[MH), Ha (OpMHpPOBaHHMe KOTOPHIX HampaBieHa

JUCLMIUIMHA, CHOPMHPOBaHBI Ha YPOBHE HE HIDKE «IIPEBOCXOJHO», MPOJEMOHCTPUPOBAHBI
3HAHWs, YMEHHUs, BA/IeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIUSIM Ha YPOBHE BBIIIE
TMpelyCMOTPEHHOT0 TIPOrpaMMoi

OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».

3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HIXKe «0UeHb XOPOLLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oIeHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHmu [1K-3

1.
2.

KakoBbI OCHOBHbIE BHIYUCIUTETbHbIE 0COOEHHOCTH 3a/lay Ha rpadax?
Kakue gopmatbl xpaHeHUs: rpada B MaMsaTH KOMITbIOTepa Bbl 3HaeTe?

. CKOJIBKO NaMsiT HeoOX0AUMO [/l XpaHeHHs1 HeB3BellleHHOTo Tpada C n BepiinHaMK

1 m pebpamu B (hopMaTe CIIMCKOB CME>KHOCTH?
Kak renepupytotcs ciyuaiiibie RMAT rpadbi?

. Kak renepupyroTcs pa3pexxeHHble rpadbl € 3a/JaHHOM TJIOTHOCTBIO?
. Kakue mapanenbHble 6ub6moTeKy 1o 06paboTke rpadoB Bel 3HaeTe? Kakue

CrieLiaIn3upoBaHHble OMOMOTeKH 110 06paboTke rpadoB Bbl 3HaeTe?
B kakux npukiafHbeIX 001acTaX peraercs 3ajaua k-pasgenenus rpaga?

. Kakue metogp! k-paszgenenvs rpaga Bbl 3HaeTe?



9. B ueM 3ak/r04aeTcsi OCHOBHasi Ujies pacriapasiieiMBaHus k-pasgenenus rpacga?

10.Kakue CTpyKTYyphbI JJaHHBIX UCITOb3YIOTCS [/Is1 yayullleHus: k-pa3zaesieHus rpada?

11. Kakue anropyTMbl MoMcKa B rpade MUHUMAbLHOTO MyTH U3 OJHOMN BepIIUHBI BO BCE BbI
3HaeTe? KakoBa UX BbIYUCUTENbHAsS CJIO)KHOCTL? Kak BbIOpaTh aAropuTM B 3aBUCUMOCTH OT
CBOMCTB rpada?

12. KakoBa ujiest pacnapasiniesiiBaHusi anroputma JelkcTpbl?

13. Kak Bbib0p peanu3aliv CTPYKTYP JAaHHBIX BJIUSIET Ha MPOWU3BOAUTEILHOCTD alrOPUTMa
HelKcTpbI?

14. Kakoga nziest pacrnapasiesiiBadusi asiroputMa bennmana-®oppa?

15. Kakue anroputMbl movcka KpaTJailiiero myTy Me>X/y BCeMU NapaMy BepIUH Bbl
3HaeTe? KakoBa UX BBIUMC/IUTE/IbHAS CJIO’KHOCTh?

16. KakoBa nzes pacnapas/uienmuBanus anroputma ®noriga-Yopiuana?

17. KakoBa uzies pacrniapasienvBaHus anropurMa [I>koHcoHa?

18. B KakKux NMpUK/IaZHbIX 00/1aCTSIX pellaeTcs 3alaua HaXoXK/eHUsT MUHUMAaJTbHOTO

OCTOBHOIO JiepeBa?

19. Kakue asroputMbl Hax0XAeHUsI MUHMMAa/IbHOI'O OCTOBHOTO JilepeBa Bbl 3HaeTe? KakoBa
MX BBIYMC/IUTE/IbHAS CJIOKHOCTD?

20.ITpuBeuTe OCHOBHBIE BUJIBI IIeHTpabHOCTeH Ayis TpadoB-ceTel. Kakue cBoicTBa rpadoB OHU
OTpaXkaroT?

21.0nmimmTe anropuTMBI /171 TIOMCKa coobiriecTs B rpade. Kakas MeTpHKa UCTIO/B3YeTCs [iIst
orpe/iesieHHst Co00IIIecTB?

22.TIpuBesiuTe onucaHye anropyUTMa IOKCKa B IIMPUHY B TEPMUHAX JTMHEHHOMN anreOphl.

23.TIpuBeiuTe OMKCaHUe anrOpPUTMa IMOUCKA KpaTYakIlvX MyTel B TEPMUHAX JIMHEHHOM anreOpsbl.

24.B uem ocHoBHas ujes roaxona GraphBLAS?

Kputepuu onjeHnBaHus (0LleHOYHOe CPeACTBO - KOHTpo/IbHBIE BOIIPOCHI)

OueHka Kpurtepun ouieHMBaHus

3a4TeHO CTYAEHT OTBETHJI Ha 6OJ'IBH_IYI-O YaCTb BOIIPOCOB BO3MOXXKHO C HEe3HAUYUTE/IbHBIMU HeJ0UeTaMu.

[Tpu oTBeTe CTy/EHT AOMyCKaeT rpyObie OMMOKY B OCHOBHOM MaTepuare U pellieHrnn
He 3aUTeHO
CTaH/APTHBIX 3a/au.

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Teopus v pakTUKa napasienbHbix Beluncienuit / ['eprens B.II. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663423&idb=0.

2. IMapannenbHble BIYUCIeHUs. TeXHOMOTHU U YMC/IeHHbIe MeTobl : yueb. mocobue : B4 1. T. 1.
bubmioteka MPI. MaTpuuHO-BeKTOPHOE ¥ MaTpuuHOe yMHO)KeHue. Perienue CJIAY. [Touck myTei Ha
rpade / Hikeropoickuii rocyapcTBeHHbId yHUBepcuTeT uM. H. 1. JlobaueBckoro. - H. HoBropog, :
N3p-so HHI'Y, 2013. - 239 c. - ISBN 978-5-91326-203-5 : 171.99., 52 5k3.

3. AnekceeB B.E. I'padbr u anroput™el. CTPYKTYpPBI AaHHBIX. Mo/ie/1i BBIUMC/IEHUH : YUeOHUK /
AnekceeB B.E., TamanoB B.A. - Mocksa : UHTYUT, 2016. - . - ISBN 5-9556-0066-3., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=1011433&idb=0.

[ononHuTenbHas uTepaTypa:

1. lHCTpyMeHTBI Mapasuie/ibHOTO MPOrPaMMHUPOBAHUS B CHCTeMax ¢ 001rieli maMsaThio : yuel. mocobue /
[rmox pen. B. I1. 'eprenisi] ; HHI'Y. - H. Hoeropoz : 3a-so HHI'Y, 2010. - 201 c. - ISBN 978-5-91326-
138-0 : 100.00., 21 3k3.

[TporpammHoe obecrieueHre 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUHU C COJlePKaHHEM JIMCIIATUIHBI):

1. OnepaimoHHbIe cucTeMbl ceMelictBa Microsoft Windows, nmutiensust o noamnvcke Microsoft Imagine.
2. Bpay3ep Google Chrome, ripegocraBmsieTcst 6eCIiiaTHO Ha YC/IOBUSIX JTMLEH3MOHHBIX COTJ/IAIIeHU Ha
TIpOrpaMMHOe obecrieueHue C OTKPBITBIM UCXOJHBIM KO/JOM.

3. Cpepa pa3pabotku cemetictBa Microsoft Visual Studio, muiien3us o mogmnvcke Microsoft Imagine.

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y 1)

YueOHble ayIUTOPUM [I/isI TIPOBEJIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MPOrpaMMOM, OCHAIl|eHbl MY/JIbTUMEJUHHBIM 000py/j0BaHHEM (TPOEKTOP, 3KPaH), TeXHUUECKUMH
cpeficTBaMUu 00yUeHHs, KOMITbFOTEPaMH.

[MomereHyst 71T CaMOCTOSITeIbHOM paboThl 00YUarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TIOUeHUsI K ceTh "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYIO CpPefy.

[Mporpamma cocTtaBjiieHa B cooTBeTcTBuM ¢ TpeboBanusmu OC HHI'Y 1o HarmpaBieHHO
nozarotoBky/crienyanbHocti  02.03.02 - dyHpameHTanbHash HMH(OpPMAaTHKa M HH(OPMAalMOHHbIE
TeXHOJIOTUH.

ABTop(b1): MeepoB Mocud bopucoBuu, KaHAWJAT TEXHUUECKUX HaYK, JOLIEHT
[TupoBa AnHa FOpbreBHa, KaHAUAAT TeXHUYECKUX HayK.

3apepyroruii Kadepoii: MeepoB Mocud boprcoBny, KaHAWAAT TeXHUUECKHUX HaYK.

[TporpamMma oobpeHa Ha 3acefjaHUM MeToANUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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