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1. Mecto aucumiuinabl B cTpykType OINOIT

Jucrunmuaa b1.B.J1B.05.05 [TapamnensHbie anropuT™Mbl Ha Tpadax OTHOCUTCS K 9acTH, (popMupyemon
y4acCTHUKaMH 00pa30BaTENIbHBIX OTHOLICHUH 00pa30BaTEIbHON MPOTPaMMBI.

2. Ilmanupyemble pe3yJibTAThl O0y4YeHHS MO UCIHHUILIUHE, COOTHECEHHBbIE C IIAHMPYEMbIMH
pe3yJbTaTaMU OCBOEHUSI 00pa30BaTe/IbHOW MNporpamMmbl (KOMIETEHHUSIMU M HHIAUKATOPAMH
AOCTHKEHHUS] KOMIIEeTeHIHii)

®opmupyemble Ilnanupyemble pe3y/ibTaThbl 00y4yeHus no Aucuuminie | HaumeHoBaHue OLICHOYHOIO CpPeACTBA
KOMIIEeTEeHIIUH (Moays0), B  COOTBETCTBMM €  HHIUKATOPOM
(xom, comepkaHue | AOCTHKEHHMsS] KOMIIeTeHIUH
KOMIICTEHIHH) HWuauxartop nocrmkeHust | PesyabTarhl 00yueHus s Tekywero | s
KOMIICTCHIUH M0 JUCHHILTHHE KOHTPOJISA MPOMEKYTOYHOM
(xon, coJiepiKaHHe ycreBaeMoCTH aTTecTaluu
WHIUKATOPa)
1IK-3: Cnocoben I1IK-3.1: 3naem memoowt I1TK-3.1: HUnousuodyanvroe
cozoasams u AHAU3A U UCCTIe008AHUSL 3naem ocrnoeHvle npuemvl ycmHoe Bauém:

UCCne008amb HOBbLE

Mamemamuieckux Mooeneil 8 | HOCmpoeHUs NapaiiebHbIX cobecedosanue
Koumponvnoie
mamemamuyecKue .
obnacmu PyHOAMEHMANBHOU | AN2OpUMMO8 Ha 2pagdax 0714 3aoanus
Mooenu 8 _ 60npOCh
umpopmamuxu u cucmem ¢ obweti u
ecmecmeeHHbIX }
UHGDOPMAYUOHHBIX acnpeoeieHHOU NAMAMbIO.
HayKax, popmay pacnp
npoMbiLneHHOCTU mexHono2ull 3naem ocrosHble
u busnece, ¢ yuemom IIK-3.2: Ymeem onpedensimo 8bICOKONPOU3BOOUMENbHBIE
603MOJCHOCIE Kouesbie ceolucmed u bubauomexu ¢ peanusayuel
COEpEMEHHBIX 02panudeHus cucmembl anzopummos na spagax.
UHPOPMAYUOHHBIX

mexHor02ull u
npoSpamMmMuposanus u IIK-3.2:

Ymeem paspabamvieamo
KOMbIOMEpPHOl napannenvbHole aneopummbl Ha
mexHuKu epaghax ons cucmem ¢ obwell u
pacnpeoenenHol namsimoio.
Ymeem npumensmo ocrosnvie
BbICOKONPOU3B00UMENbHDLE
obubauomexu ¢ pearuzayuei

aneopummos Ha zpaghax.

3. CTpyKTYypa u cojep:kaHue JHCHHILITHHbI

3.1 TpyaoeMKoOCTb THCHUTLITHHBI

ovHast
Oo0mast Tpya10eMKOCTb, 3.€. 3
YacoB no yueOHOMY ILIAHY 108
B TOM 4HCIIe
ayANTOPHBIE 3aHATHS (KOHTaKTHasi padoTa):
- 3aHATHS JIEKIIUOHHOI0 TUIIA 32
- 3aHSATHS CEMMHAPCKOro TUNA (IPAKTHYECKHE 3aHATHS / 1a60paTopHbIe padoThI) 0




- KCP 1

camocTosiTe1bHasi padoTa 75
IIpome:xyTOouHas aTTecTanus 0
3auér

3.2. CoxepkaHue QUCHUAIINHEI

(cmpykmypuposannoe no memam (pazoenam) ¢ YKA3aHuem OmeeodeHHO20 HA HUX KOIUYeCmed
aKademuyecKux 4acos u Uuobl Y4eOHbIX 3aHAMULL)

HanMeHOBaHHE Pa3IesIoB ¥ TEM AUCIUILTUHBI Bcero B TOM 4YHCIIE
(acer) KonTakTHas pabora (paboTa Bo
B3aHMO/ICHCTBHY C IIPENIOJABATENIEM ),
9achl U3 HUX
SaHITHS CamocTosaTensHas
CEMHHApPCKOTO pabora
3anaTus THIA o0yHaromwerocs,
JIKIIMOHHOTO | (mpakthyeckue | Bcero HacHl
THIA 3aHsTHs/Tabopa
TOpPHbIE
paboTsI), Yackl

[ 0 0 0 o

¢ ¢ ¢ P

0 0 0 0 0
Beeaenue. O630p 3a1a4 Ha rpadax 4 4 0 4 0
MopenmpoBanue rpagos 14 4 0 4 10
OCHOBHBIE IPUHIUIIBI IPOCKTHPOBAHYS apaJUICIBHBIX AITOPUTMOB Ha 14 4 0 4 10
rpadax i CUCTEM ¢ 001l MaMsIThIO, TPOOIIEMBI U CIIOCOOBI X PELICHHS
OCHOBHBbIE IIPUHIMITBI IPOSKTUPOBAHHS PACIIPEICIICHHBIX aJITOPUTMOB Ha 19 4 0 4 15
rpadax, npoOIeMbl U CIIOCOOBI UX PEIICHHS
ANropuTMEI OMCKa MHHUMAJILHOTO OCTOBHOTO JiepeBa 0 2 2 0 10
[Mapamnenpubie anropuT™sl [uis pemiennst NP-TpymHbIx 3aqa4 Ha rpadax 19 4 0 4 15
AnroputM™EI 1711 Be6-rpadoB 1 rpadoB COILMATBHEIX ceTeit 18 8 0 8 10
GraphBLAS. Anropurmsl Ha rpadax W JInHEiHas aaredpa 19 4 0 4 15
HexoTopble anroputMbl [J1s aHAIN3a CeTer 0 2 2 0 10
ATtTecranys 0
KCP 1 1
HUroro 108 32 0 33 75

Conep:xxaHue pa3aejioB U TeM JUCHUILTHHBI

1. Beenenue. [Ipobnemsl pacniapaiuieiiBaHus allTOPUTMOB Ha rpadax, v OJIX0AbI K uX pemeHuio. O030p
OTKPBITBIX BBICOKOITPOU3BOAUTENBHBIX OMOIHOTeK. DOopMaThl XpaHeHus rpad)oB s
BBICOKOITPOU3BOANTEIHHBIX BEIUNCIICHUN.

2. Komnekinu rpadoB U3 peayibHBIX MpHiIokeHuil. Moaenuposanue rpadoB (Moaenu Dpaenia-Penbu,
Bapabamu-Ansoept, Yarrca-Crporarca, rpadsr Kponekepa).

3. OCHOBHBIE PUHIIMITEI POSKTUPOBAHUS NapaJLIEIBHBIX AITOPUTMOB Ha rpadax s cucteM ¢ o01ei
MaMSTBIO, POOIIEMBI U cIToco0sl X pemmerus. [Tpuniumnst Pull-push, punstparms. ITapasiensHble aroOpUTMBI
BFS, MST, neapra-mara.

4. OCHOBHBIC PUHIIMITBI TPOSKTUPOBAHUS pacpee/cHHBIX alrOPUTMOB Ha rpadax, IpoOaeMbl H CIIOCOOBI UX
pemenus. [lapannensusie anroputmsl BFS, SSSP (anroputm genpra-mara).

5. [NapamenbHble aaropuT™bl 11 pemenus NP-TpyaHbIX 3a1a4 Ha rpadax: aropuTMbl pasaeieHus rpad)os.



6. Ctpykrypa BeO-rpadoB u rpadoB CONUANBHBIX ceTel. [[oHATHE IEHTPAIBHOCTH U AITOPUTMBI BBIYUCICHUS
PageRank, Betweenness Centrality.

7. ANTOpUTMBI KJIacTEpU3allUH 1 TIOUCKA COOOILECTB.

8. CBs3b anropuT™MOB Ha rpadax 1 TuHeiHo# anreOpsl. [Ipumeps! 3aqay.

4. Y4eOHO-MeTOoAMYeCKOE 00ecrieueHne CaMOCTOSITeIbHOM padoThI 00y4arouuxcst

CamocrosiTenbHass paboTa 00yYaromuXcsl BKJIIOYAET B ce0s TMOJATOTOBKY K KOHTPOJIBHBIM BOMpPOCaM H
3aIaHMSIM U1 TeKYIIEer0 KOHTPOJS M IPOMEKYTOYHON aTTECTAIlMU IO MUTOTaM OCBOCHHS AUCITUILIHMHBI
MIPUBEJICHHBIM B 1I. 5.

a) OCHOBHas JIUTeparypa:

1. Yue6nsiii kypc "I'padsr u anroputmer” (Anekcees B.E., Tananos B.A.):
http://www.intuit.ru/studies/courses/101/101/info.

2. Yuebnsrii kypc "Teopus u npakTuka napauienbHbix Berauciaennid” (I'epremns B.IL.):
http://www.intuit.ru/studies/courses/1156/190/info.

0) monoMHUTENbHAS JINTepaTypa:

1. I'eprens B.I1. Kypc «OcHOBBI apasieabHbIX BHIYMCICHUIN.
http://www.intuit.ru/studies/courses/1091/293/info.

2. KopusikoB K.B., Meepos U.b., Cunnes A.A., CeicoeB A.B., [llumkos A.B. MHCTpyMeHTHI
MapajuieIbHOTO IPOrPAMMHUPOBAHMS B cCUCTEMax ¢ o01ieit mamsthio. — Hikuuit Horopoa: M3a-Bo
Huxeropoackoro rocynusepcurera, 2010. (19 2k3.).

5. @oHI OIEHOYHbIX CPEACTB IS TeKYLIero KOHTPOJIsI YCIeBAeMOCTH M MPOMEKYTOYHOM
aTTeCTAIMH MO AUCHUIIIHHE (MOTYJIIO)

5.1 TunoBble 3aiaHMsA, HeOOXOAUMBbIE [JIsi OLEHKH Pe3yJbTATOB 00y4YeHHs] NPH INPOBeJCHHUH
TeKylIero KOHTPOJIs yCIeBAEMOCTH € YKa3aHHEM KPUTEePHEB UX OLCHUBAHHUSA:

5.1.1 TunoBble 3agaHusi (OIEHOYHOE CPeACTBO - 3agaHusi) JJs OUeHKH CHOPMHPOBAHHOCTH
komnerenuuu IK-3:

3amanue 1. C momompto 6ubnnorexn NetworkX creHepupoBaTh HAOOp TECTOBBIX Ipa)oB OJHOW M3 3aAaHHBIX
Mozenel. [IpoBepuTh pacnpezaeneHue creneneit momyauBmmuxcs rpados. Buszyanuszanusi.

3amanune 2. B OC Linux ckommumupoBars ofny n3 HPC-Oubnmorek s paboThl ¢ rpadamMu Juisi CUCTEM C
obmelt mamsateio (Ha BBIOOp: Ligra / NetworKit / GBBS / GraphlT). TlpoBecTi BBIYHCIHTEILHBIE
SKCHEPUMEHTHI Ha CHHTETHYECKUX Ipadax Ijisl pelieHus] OAHOHM U3 CTaHAAPTHBIX 3aad.

3ananue 3. Pa3paboTath cOOCTBEHHYIO MapaUICIbHYIO PEANH3alUI0 OJHOTO U3 KJIACCHYECKHX AITOPUTMOB C
ucnonb3oBanueM Texrosnorun OpenMP. CpaBuuts pemenue ¢ HPC-6ubiamnorexoi.

3amaya 4. IlpoBecTn BBIYMCIHMTENbHBIE 3KCIIEPUMEHTHI Ha KJIACTEpE C UCHOIb30BaHHWeM Oubnmotexkn Galois
(MPI) nanms pemreHus knaccumueckux 3agad. VMccnemoBaTh BiHMsSHHME pasjencHus rpada Ha paboTy
pacnpezie/IieHHOr0 aJIrOPUTMa ¢ UCTojIb3oBanueM oubnuotek Galois, ParMETIS.

3anmaga 5. [IpoBecTH BBIUMCIHTENbHbBIE SKCIIEPUMEHTHI Ha KJIACTEpE C UCTIOIh30BaHUEM OMOIMOTEK SuiteSparse
GraphBLAS + LAGraph ans pemenus ctaHgapTHOH 3a1a4u.

Kputepun oueHuBanus (OeHOYHOE CPEACTBO - 3a1aHUA)


http://www.intuit.ru/studies/courses/101/101/info
http://www.intuit.ru/studies/courses/1156/190/info
http://www.intuit.ru/studies/courses/1091/293/info

Orenka

Kpurepun oueHnBaHus

3a4TCHO

HC
3a4TCHO

5.2. Onucanue MIKaJja OLICHUBAHUSA PE3YJIbLTATOB Oﬁy‘{eHI/lﬂ IO JUCHUILJINHE TIPHA HpOMe)IcyTO‘[HOﬁ

BrinonaeHs! Bce wiin 0OJIbIIAS YACTh ATAIIOB PCHICHUA 3aJa4X UJIU 3alava pCIICHA C

HC3HAYUTCIIbHBIMU HEJOUYCTAMMU. HporpaMMa " pC3YyJIbTAThI pa60TI>I MpeaCTaBJICHBI

MPENoJABATENIO B CPOK.

BrinonHeHs! He Bce J'Ia60paTOpHI)Ie pa6OTI>I WJIY BEITIOJIHEHEI HE B ITOJIHOM 00BheMe (HpeI{CTaBJ’ICHO

HE TIOJTHOE OITMCAHKE ATAIMOB BBHITOIHEHUS 3a/IaHNH, MPOorpaMMa padoTaeT HEKOPPEKTHO,

pe3ynbTaThl pabOTHI HE TPEACTABICHBI IIPENO/IaBATEIIO).

aTrecranum

HIkana ouenuBanusi cGOPpMHPOBAHHOCTH KOMIIETEHIIHI

Yposen
b
chopmu HEY/I0BJICTBOP YAOBJICTBO O4eHb
JIOXO0 XO0pouIo OTJIMYHO MPEeBOCX0IHO
POBaHH UTEJbHO puTEIBHO XOpOoLIo
ocTH
KOMIeT
eHI M
(MHIUK
aTopa
AOCTHIK He 324TeHO 324TEHO
eHmst
KOMIIeT
eHIIUI)
YposeHb
OtcyTtcTBUE Yposens o
N . 3HaHUH B
3HAHUN MuHumaneH | 3HaHUH B oBBeME YpoBeHb
TEOPETUYECKOTO o obbeme, ’ 3HAaHUH B
YpoBeHb COOTBETCTBY Vposenb
Matepuaa. . JIOTYCTUMBI | COOTBETCTBY obbeme, N
3HAaHHUH HIDKE . FOIIeM 3HaHUH B
HeBo3MoxHOCTH il ypOBECHb FOILIEM COOTBETCTB
MHHAMAJIBHBIX o porpamMmMe obbeme,
3HaHusg OIICHUTH TIOJIHOTY . 3HAHUH. nporpaMme yIOIEM
o TpeOOBaHMIA. TTOJITOTOBKH TIPEBBIIAIOIIE
3HAHUI Jonyieno MOATOTOBKH mporpamMme
HNmenu mecTo . JomymieHo M TIpOrpamMmMmy
BCJIEZICTBUE MHOTO . JomymieHo MOATOTOBK
rpyOBbIe ONIHOKH HECKOJIBKO MOATOTOBKH.
OTKa3za HerpyObIX HECKOJIBKO u. Ommbok
HECYILIECTBE
oOyuJaromerocs ot ommOoK HEeTpyOBIX HHEX HET.
oTBeTa OmIIO0K
OIIIO0K
IIponemonc
OBaHbI
IIponemonc Thup
IIponemonc | Bce
[IponemoHC | TpupOBaHbI
TPUPOBAHbI OCHOBHBIC
TPUPOBaHbI BCE
BCE YMEHHSI. IIponemoHcTp
OCHOBHEIC OCHOBHEIE
OTtcyTcTBUE OCHOBHBIC Periensr MPOBAHBI BCE
[pu perrennn YMEHWSL. YMEHHSI.
MHHUMATBHBIX YMEHHSI. BCE OCHOBHBIC
N CTaH/IAPTHBIX Pemensr Permrens Bce
YMEHH. Permrensl Bce | OCHOBHEIC YMEHWSL.
3a71a4 HE THUIIOBBIC OCHOBHBIC
HeBo3moxHOCTB OCHOBHEIE 3aJa4u ¢ Pemensr Bce
MPOJEMOHCTPHUD | 3a/a4u ¢ 3a/1a44 ¢
OIICHUTDH HaJIM4Ke 3a1a4n. OTIENBHBIM | OCHOBHBIC
Ymenus N OBaHbI HerpyObIMH | HerpyObIMH
yMeHHH BemmonHeHsl | U 3a1a4u.
OCHOBHBIC OIITHOKAMH. OLITHOKAMH.
BCJIE[ICTBUE BCE 33JIaHUA HECYILIECTB BoinosHeHb!
ymenus. imenu | Beimonuens! | BoimosHeHb!
OTKa3a B ITIOJIHOM CHHBIMHA BCC 3a/1aHus, B
MecTO rpyObIe BCE BCE 33/IaHHSA
00ydJaromerocs ot o0Beme, HO HeJlo4yeraM | TOJTHOM
OIIHOKH 3a/laHusl, HO | B IIOJIHOM
OTBETa HEKOTOpPbIE u, o0beMe 0e3
HE B o0beMe, HO
c BBITIOJTHEH HEIIOYETOB
TIOJTHOM HEKOTOPBIC
HEeo4YeTaMu | BI BCE
obbeme c
3aJaHus B
HEJ0UeTaMu
TIOJTHOM
o0BbeMe
HaBpiku | OtcyTcTBHE [Tpu pemienun Nmeercs [TIpogemonc | Ilpomemonc | Ilpomemonc | IlpomemoncTp
6a30BBIX CTaHJIapPTHBIX MUHUMAIIbH TPUPOBAHBI TPUPOBAHBI TPUPOBaHbl | MPOBAH
HaBBIKOB. 3a]a4 He bl HA0OD 0a3oBbIC 0a3oBbIC HaBBIKH TBOPYECKHIA




HAaBBIKOB
HeBo3moxxHOCTD HaBBIKH IPU npu
VTS HAaBBIKH [IPH
OLICHUTH HAINYUE | TPOJEMOHCTPHD perreHnn peleHn
pelIeHus pelreHnn TOJXO0J K
HaBBIKOB OBaHBI 0a30BbHIC CTaHAAPTHBI HECTaHIAPT
CTaHJIAPTHBI CTaHAAPTHBI PpEIICHHIO
BCJIC/ICTBHE HaBbIKH. FIMenn X 337134 C HBIX 33714
X 3a1a4 ¢ X 3a1a4 0e3 HECTaHJapTHEI
OTKa3za MecTo rpyOsie HEKOTOPBIM 0e3
HEKOTOPBIM omuboK u X 3amadq
oOyuaromerocs OT | OIIMOKU u omuboK U
" HEZIOUETOB
oTBeTa HeZ04YeTaMu HEZI0UEeTOB
HeIoYeTaMH
IIxana OLCHUBAHUS IIPA MIPOMEKYTOYHOUN aTTECTALIMA
Ouenka YpoBeHb OATOTOBKH
MPEeBOCX0JHO Bce kommereHmum (4acTm KOMIIETeHIHWil), Ha ()OPMHpPOBaHHME KOTOPHIX HAlpaBiIeHa

JMCUHILIHHA, CHOPMHUPOBAHBI HA YPOBHE HE HHIKE «IIPEBOCXOJHO», MPOAEMOHCTPHPOBAHBI
3HAaHWS, YMEHMS, BIAACHUS II0 COOTBETCTBYIOLIIMM KOMIICTCHIMSM Ha YpPOBHE BBIIIE
IPEAyCMOTPEHHOTO HPOrPaMMOi

OTJINYHO Bce koMmmereHnum (4acTH KOMIICTEHIMH), Ha (OPMHPOBaHHE KOTOPBHIX HaIlpaBlIeHa
JUCIUILIHHA, COPMHUPOBAHBI HA yPOBHE HE HIDKE COTIHIHO.

324TeHO 04eHb XOpPOLIOo Bce koMmmereHIum (4acTH KOMIICTEHIMH), Ha (OPMHPOBaHHE KOTOPBHIX HaIlpaBleHa
JMCIHUIUTHHA, COPMHUPOBAHEI HA YPOBHE HE HIKE «OYCHB XOPOLIO»
X0pouIo Bce xommereHmmMu (4acTH KOMIETEHHWI), Ha (OPMHPOBAaHHE KOTOPBIX HAaIlpaBlieHA
JMCLHUILINHA, cHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLIO).
yaoBjeTBopuTeab | Bee KkommereHIMM (YacTH KOMIICTEHIMiT), Ha (OPMHpOBAaHHME KOTOPBIX HaIpaBlieHa
HO JHCIHIUIHHA, CPOPMHUPOBAHBI Ha YPOBHE HE HW)KE «YZOBIECTBOPUTEIEHO», IIPH 3TOM XOTS OB
0JIHA KOMIIETeHIIUs c(hOPMHUPOBaHA HA YPOBHE «yIOBICTBOPUTEILHO
HeyaoBjeTBopute | XoTs Obl 0JlHAa KOMIETEHIH c(hOPMHUPOBAHA HA YPOBHE «HEYIOBICTBOPUTEIILHOY.
JILHO
He 324TeHO
II0X0 XoTs bl 0/THa KOMIIETEHIMS CHOPMHUPOBAHA Ha YPOBHE KIIOXO»

5.3 Tunosble KOHTPOJIbHBIC 3a/laHusl WJIM HHbBIC MaTepualbl, H606XOIII/IMBIC AJId OIMCHKH
pe3yJbTaToB Oﬁy‘leﬂl/lﬂ Ha l'lpOMe)KyTO‘IHOﬁ arrecragum ¢ yYKasaHuEM KPHUTEPUHEB HX

OIICHUBAHMUA:

5.3.1 Tunosble 3aJlaHusA (OlleHO‘-IHOC cpeacreo - KOHTpOJIbHI)Ie BOl'lpOCbI) AJIdd  OHECHKH

cpopmupoBanHocTu komnerenuuu [1K-3

1.
2.

KakoBbI 0OCHOBHBIE BEIYUCIUTENbHBIE OCOOCHHOCTH 3a/1a4 Ha rpadax?

Kakue ¢popmarel xpaHeHus rpada B maMsTH KOMIIbIOTEpa Bbl 3HaeTe?

CKOJIBbKO MaMATH HeOOXOAMMO JUIS XPaHEHUS! HEB3BEILICHHOTO rpada ¢ N BepunHaMu
1 m pebpamu B hopmMaTe CIUCKOB CMEKHOCTHU?

Kak renepupytorcs cinyqaitusie RMAT rpadbi?

Kak renepupytorcs pazpexeHHble rpadsl ¢ 3a1aHHON MIIOTHOCTHIO?

Kakue nmapamnensabie 6M0110TeKH 110 00padoTke rpados Bbl 3HaeTe? Kakue
CIeMaIN3UPOBaHHbIE ONOIMOTEKH 0 00paboTke rpadoB Bbl 3HaeTE?

B xakux mpuKIagHbIX 00JIaCcTsIX perraeTcs 3aaada K-pasnenenns rpada?

Kakue merons! k-pazaenenus rpaga Bl 3HaeTe?



9. B uem 3akiio9yaeTcsi OCHOBHasI Ujes pacrnapauieanBanus K-pasnenenus rpaga?
10. Kakue CTpyKTyphI JaHHBIX HCTIOIB3YIOTCS 7S yaydlieHus K-pasznenenus rpaga?
11.Kakue anropuTMsbI MOMCKa B rpad)e MUHUMAJIBHOTO ITyTH U3 OJHOW BEPIITUHBI BO BCE BBI

3HaeTe? KakoBa ux BeIUMCIIMTENIbHAS CIIOKHOCTE? Kak BI)I6paTB AJITOPUTM B 3aBUCHUMOCTH OT

CBOWCTB rpada?

12. KaxoBa uzest pacnapainenuanus anroputma Jlenkcrpsi?

13. Kak BpIOOp peanu3zanuu CTpyKTYp AaHHBIX BIUSET HAa IPOU3BOJUTEILHOCTD aJrOpUTMa
Henkerpbr?

14, KakoBa unes pacnapamienuBanus aroputma bennmana-dopaa?

15. Kakue anropuTmsel novcka KpaTdyaiiero myTH MEXAy BCEMH IMapaMy BEPILIUH Bbl
3HaeTe? KakoBa UX BBIYMCIUTENbHAS CJI0KHOCTh?

16. KakoBa unes pacniapamienuBanus aroputma @oiina-yopiana?

17. KakoBa uzes pacnapaiienuBanus aroputma Jlxoncona?

18. B kakux npukiasHbIx 001acTax peuaercs 3a1a4a HaX0KAeHUSI MUHUMAaJIbHOTO

OCTOBHOTO JiepeBa’?

19. Kaxkue anroputmbl HAX0XKI€HUSI MUHUMAJILHOTO OCTOBHOTO JIepeBa BbI 3HaeTe?
KakoBa ux BeluncauTeIbHAS CIOXKHOCTH?

20. IIpuBenuTe OCHOBHBIC BUIIBI IIGHTPANbHOCTEH 1715 rpadoB-cereil. Kakue cBoiicTBa rpadoB oHH
OTpaXKkarT?

21. OnumuTe anropuTMBI 71 IOMCKa cooduiecTB B rpade. Kakast MmeTprka ucmonbs3yercst 1ist
oTpeeNieH s CO00IIecTB?

22. [lpuBenuTe OMMCAHUE ANTOPUTMA NIOUCKA B IIUPUHY B TEPMUHAX JTMHEHHOHN anreOphl.

23. [lpuBenuTe OMUCAaHUE aNTOPUTMA MTOUCKA KpaTYaiIuX MyTed B TepMUHAX TMHEWHOW anreOpsbl.

24. B yem ocHoBHas uaes nogxona GraphBLAS?

Kpurtepun ouenuBanus (oneHo4Hoe cpeacTso - KoHTpoJIbHbIE BONPOCHI)

Orenka Kpurepuu oueHuBanus
3a4TEHO CTymeHT OTBETIII Ha OOJBIITYIO YacTh BOIIPOCOB BO3MOKHO C HE3HAYHTEIHHBIMHU HEI0UETAMHU.

[Tpu oTBeTe CTYNIEHT OMyCcKaeT rpyOble OIIMOKH B OCHOBHOM MaTepUalle U pellieHIH
HE 3a4TEHO
CTaHJApTHBIX 3a/a4.

6. YueOHO-MeTOAMUYeCKOe M HH(OpMAIIHOHHOE 00ecTedeH e TUCUUIIMHBI (MOYJI51)

OcHoBHas uTeparypa:

1. Teopus u mpakTHKa MapauienbHbIX Beraucienuii / 'eprens B.I1. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663423&idb=0.
2. IlapannenbHble BBIYMCICHHUS. TEXHOIOIUN U YUCICHHbIE METObI : yuel. mocodue : B4 1. T. 1.

bubnuoreka MPI. MaTtpuuHo-BekTopHOE 1 MaTpuyHoe ymMHOkeHue. Pemenne CJIAY. Iouck nmyTeit Ha

rpade / Huxeropoackuii rocygapctenHslil yausepeuteT uM. H. U. JloGauesckoro. - H. Hosropon :

Wzn-Bo HHI'Y, 2013. - 239 c. - ISBN 978-5-91326-203-5 : 171.99., 52 aks.
3. Anexkcee B.E. I'padbt u anroputmbl. CTpyKTYpbI JaHHBIX. MOJIE)IN BRIYUCICHUH | yueOHUK /
Anekcees B.E., Tamanos B.A. - Mocksa : UHTYUT, 2016. - . - ISBN 5-9556-0066-3., https://e-



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

1. UHCTpYMEHTBI IapauIeIbHOTO IPOTPaMMHUPOBAHKS B CHCTEMAaX C OOILEH mamsIThio © y4eo. mocobue /
[mox pen. B. I1. I'eprens] ; HHI'Y. - H. Hoeropon : U3n-sBo HHI'Y, 2010. - 201 c. - ISBN 978-5-91326-
138-0: 100.00., 21 >k3.

[IporpamMmHuoe obecnieuenne u UHTEepHET-peCcypehl (B COOTBETCTBUHU C COJIEPKAHUEM IUCIUILIUHBI):

1. Onepannonnsie cucremsl cemeiictBa Microsoft Windows, nunensus o moanucke Microsoft Imagine.
2. bpayzep Google Chrome, npenocrasisiercst OeCIIaTHO HA YCIOBHSX JIMIEH3MOHHBIX COTJIAIICHHUI Ha
POrpaMMHO€E 00€CIICUYEHHE C OTKPBITBIM HCXOIHBIM KOOM.

3. Cpena paspabotku cemeiictea Microsoft Visual Studio, nmuiensus mo moamrcke Microsoft Imagine.

7. MaTepI/IaJIbHO-TeXHI/I‘leCKOC odecrneuyeHue AUCHHUIIIMHBI (MO}]yJ’lﬂ)

VY4eOHble ayAUTOpPUM JJIsi IMPOBEIEHUS Y4YEOHBIX 3aHATUN, IMPEIyCMOTPEHHBIX 00pa3oBaTeIbHOU
MPOrpaMMOii, OCHAIIEHbl MYJIBTUMEIUIHHBIM 000pPYJOBaHHEM (IIPOEKTOP, JKpaH), TEXHUYECKUMU
cpencTBaMu OOYy4YEeHHS, KOMITBIOTEPAMH.

[TomemeHust i1 caMOCTOSITENIBHON pabOThl O0YYarOIIMXCs OCHALEHBI KOMIIBIOTEPHOW TEXHUKOW C
BO3MOKHOCTBIO MOAKIIOYEHHUs K ceTu "MHTepHer" M oOecrnedyeHbl JOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATEIBHYIO CPELy.

IIporpamma coctaBieHa B cooTrBercTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBienuto
nojrotoBku/crienuanbHoctT  02.03.02 - @dyHpameHTanpHas uHGOpMaTHKa M HMH(OPMAIMOHHBIE
TEXHOJIOTUH.

ABtop(r1): Meepos Mocud bopucosuy, kananI1aT TEXHUYECKUX HAYK, JOLEHT
[TupoBa AnHa FOpbeBHa, KaHAUIAT TEXHUYECKUX HAYK.

3aBenytomuii kadeapoit: Meepos Nocud boprcoBud, kaHauaaT TEXHUYECKUX HAYK.

[Tporpamma o00peHa Ha 3aceJaHuK MeToandeckoi komuccenu ot 17.12.2025, nmpotokoi Ne 6.



