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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunuivaa 51.B.10 TTapanienbHble airoOpuTMbl Ha rpadax OTHOCUTCS K UacTH, (popMupyemoit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

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
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: BbinonHsiem IIK-4.1: 3adaHus
npoekmupoeanb ¢opmanuzayuio u IIK-4.1. 3-1. 3Haem anzopummbl 3quém:
npoepammHoe anzopummu3ayuio peleHuUs munu4HbIx 3a0au, KoHmposbHble
obecneueHue

nocmaeneHHblx 3a0ay 045
pazpabomku npoepammHo20
Kooa

IIK-4.2: ®opmanuzyem 3adauy
HUT ompacau e a3bik
ecmecmeeHHOHAYYHbIX
oucyunauH

IIK-4.3: Ocyujecmensiem
060CHOBaHHbIL 8bIGOD
Memo0o8 U anzopummos 0/
npo2pammHol peanusayuu
¢opmanbHoll
mamemamuueckol modenu
TIK-4.4: Pazpabambigaem
npoepammHbili Koo ¢
UCNONb308AHUEM 3bIKOB
npo2pammupo8aHust
IIK-4.5: Ogpopmasiem
npo2pammHblii KOO 8
coomgemcmeuu ¢
YCMAHOBNEHHBIMU
mpeboeaHusmu

obaacmu u cnocobbl ux
npumeHeHust

IIK-4.1. 3-2. 3Haem Homayuu u
npoepammHoe obecneueHue 05
epaguueckoeo omobpaiceHust
an2opummos.

I1K-4.1. 3-3. 3Haem memoObl u
npuembl anzopummusayuu
nocmaeneHHbIx 3a0ay

IIK-4.1. Y-1. Ymeem
uCnonb308amb Memoobl U
npuembl popmanuzayuu u
aneopummusayuu
nocmae/neHHbIX 3a0ay

IIK-4.1. Y-2. Ymeem
npuMeHsimb a120pUMMbl
peuleHust munoeblx 3a0ay 8

coomeemcmayowjux obaacmsx

ITIK-4.2:

IIK-4.2. 3-1. 3Haem O0CHOBHble
pasode/ibl MamemMamuxu,
npumeHsiemMble 0151 AHAAU3A U
MOOeAUPOBAHUS HenpepbiBHbIX
npoyeccos u OUCKPemHbIX
cucmem 8 NpUKAAaOHbIX 3a0auax
TIK-4.2. Y-1. Ymeem ebibupamsb
adek8ammbili MamemamuyecKuli
annapam ons
¢hopmanuzo8aHHo20 onucaHus
CcywHocmell u omHoweHull Ha
ocHoge T3 u busHec-mpebogaHuti
IIK-4.2. B-1. Bradeem

80NpoChbl




HaeblKaMu onucaHus 3aoau
npedmemuoli obnacmu 8 guoe
(popmanbHbIX MameMamu4eckux
Modesiell, npu2oOHbIX 04151
nocaedyroujell anzopummusayuu

U npoepaMmHoll peanuzayuu

TIK-4.3:

IIK-4.3. 3-1. 3Haem O0CHOBHble
KAaccbl Memodo8 NPo2PAMMHOIl
peanusayuu modeneli u
Kpumepuu 8b160pa an2opummos
IIK-4.3. Y-1. Ymeem
npogodumb CpagHUMebHbIl
aHanus u 060cHo8aHue ebIbopa
an120pummoe 0151 NpO2PAMMHOU
peaauzayuu mMoodenu

IIK-4.3. B-1. Bradeem
Memodamu adanmayuu
Memo0o8 U an20pummos noo
cneyuuky 3adauu

IIK-4.3. B-2. Baadeem
HABbIKAMU OYeHKU
appexmusHocmu 8bIOPAHHBIX
anzopummos

IT1K-4.4:

I1K-4.4. 3-1. 3Haem cuHmakcuc
8bIOPAHHOZ0 A3bIKA
npo2pammupo8aHus,
ocobeHHOCMU
npo2pamMMuposaHusi Ha 3mMom
S13bIKe, CMaHOapmHble
6ub1uomeKu A3bIKa
npo2pamMMuposaHust

IIK-4.4. 3-2. 3Haem
Memodonozuu paspabomku
KOMNbIOMepHO20 NPO2PAMMHO20
obecneueHus

TIK-4.4. 3-3. 3Haem mexHoa02uu
npo2pamMmMupo8aHust

TIK-4.4. Y-1. Ymeem
NpumMeHsimb 8bIOPAHHbIE A3bIKU
npo2pammuposaHust 0/
HANUCaHus NPO2PAMMHO20 K0Od
IIK-4.4. Y-2. Ymeem
UCNO0/b308aMb 8blOPAHHYIO
cpedy NpoepammupO8aHusl.
IIK-4.4. Y-3. Ymeem
UCNoMb308aMb 803MONCHOCMU
umerowjeticst mexHuueckou u/uau
npo2pammHoll apxumekmypbl

0/151 HANUCAHUs npoepammHO20




Kooa

TIK-4.5:

IIK-4.5. 3-1. 3Haem
HOpMAamueHo-mexHu4ecKue
0oKyMeHmbl (cmaHoapmbl u
peanameHmbl), onpedeasitoujue
mpeboeaHusi K ohopmaeHuio
Npo2pammHoO20 Kooa

IIK-4.5. 3-2. 3Haem oCHOBHble
cmaHdapmbl opopmaeHust
mexHu4eckoll 0OKymMeHmayuu Ha
KOMNbloOmMepHoe Npo2pammHoe
obecneueHue

IIK-4.5. Y-1. Ymeem
npuMmeHsimb 3a0dHHble
cmaHoapmol u wabdnoHbl 01
cocmasneHust u ogpopmaeHust
mexHuuecKoli 00KyMeHmayuu
IIK-4.5. Y-2. Ymeem
npuMeHsimb HOpMAMuUBHo-
mexHuyecKue OOKyMeHMNbl
(cmaHoapmbl u pe2nameHmblt),
onpedensitowjue mpebosaHust K
ogopmeHuio npoepammHo20
Kooa

IIK-4.5. ¥Y-3. Ymeem
npumeHsimb UHCMpymMeHmapuii
0714 c030aHUs U akmyaausayuu
UCXOOHBIX MEeKCMo8 Npoepamm

3. CTpyKTypa U cojiep>KaHHe AUCIUIUTHHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

ouHas
O0masi TpPy/10eMKOCTB, 3.€. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHC/Ie
ay/JUTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIUOHHOr'0 THUIA 16
- 3aHATHSA CEMHHAPCKOro THMa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoThI) 32
- KCP 1
caMocTosTe/IbHasA padoTa 23
ITpomexyTouHas arrecTanusa 0
3auét

3.2. CozepkaHue JUCLUIIIVHbI




(cmpykmypupoeaHHoe no memam (pasdenam) C yYKa3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed
akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHOBaHMe pa3[ienioB U TeM JUCLUILIHBI Bcero B TOM UHCIe
Yyackl
( ) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojjaBaTesem),
Yachkl U3 HUX
3aHATHS CamocrosTenpHas
CEeMHHapCKOro paGora
3aHATHUS TUMA obyuarowerocs,
JIEKLJAOHHOTO | (TIpakTHueckye | Bcero qacel
THUMAa 3aHsATHs/abopa
TOpPHbBIE
paboThI), Uacel

$ $ b b b

0 0 0 0 0
Beegenne. O630p 3aziau Ha rpadax 2 2 0 2 0
MogenupoBanue rpagos 10 2 4 6 4
OCHOBHBI€ ITPUHLUITBI TPOEKTUPOBAHKS Mapasule/IbHbIX alrOPUTMOB Ha 10 9 4 6 4
rpadax [jyisi CUCTeM C 001Iel MaMsThO, MPO6IeMBI U CIIOCOOBI UX peLleHHsT
OcCHOBHBI€ NTPUHLUIIBI TPOEKTUPOBAHUS pacripe/ie/IeHHbIX arOPUTMOB Ha 10 9 4 6 4
rpacax, mpo6siemMbl U CrIOCOOBI UX peLeHHUsT
TlapannensHele anroputMbl 4151 pettieHus: NP-TpyiHBIX 3a71au Ha rpadax 10 2 4 6 4
AsnroputMmel fi71s1 BeO-rpadoB 1 rpad)oB CoLMaIbHBIX CeTei 14 2 8 10 4
GraphBLAS. Anroputmbl Ha rpadax 1 TuHeiHast anrebpa 15 4 8 12 3
Arrecranus 0
KCP 1 1
HWroro 72 16 32 49 23

Copiep>kaHue pa3/ie/ioB U TeM JUCIUILTHHBI

Leny ocBOeHUSs AUCLMIUIMHBI — U3yUeHHe OCHOBHBIX M0/IX0ZI0B K pacliapasule/IiBaHUIO alrOPUTMOB Ha rpadax,

3HAKOMCTBO C BBICOKOITPOU3BOAUTE/IbHBIMU oubIMoTEKAMI AJid pelieHud 3aa4 Ha rpa(bax.

1. Beezierue. [Tpo6sieMbl pacriapanie/lMBaHus aITOPUTMOB Ha rpadax, ¥ MOAXOAbI K MX peleHut0. O630p
OTKPBITBIX BLICOKOTIPOU3BOAUTENbHBIX O0MbmoTek. dopmatsl xpaHeHusi rpadoB Ajist

BBICOKOITIPOXU3BOAUTE/IBHBIX BBIUMC/IEHUM,

2. Konnekiuu rpadoB u3 peanbHBIX TpUIoKeHUH. MojenvpoBanue rpados (Mogenu 3paelia-PeHby,

Bapabamm-Anb6ept, Yarrca-CtporaTca, rpadbsl KpoHekepa).
3. OCHOBHBIe TIPUHLIMITEI TIPOEKTUPOBAHUS Mapaslie/IbHbIX aJITOPUTMOB Ha rpadax Ayisi CUCTeM C o01eit

MaMsIThO, MPo0/IeMbI U CIIOCOOBI UX perteHust. ITpunnune! Pull-push, dunerparys. [TapasienbHble alrOPUTMBI
BFS, MST, nenvra-miara.
4. OCHOBHBIE PUHIIUITHI IPOEKTUPOBAHUS PACIIPe/Ie/IEHHBIX aJITOPUTMOB Ha Tpadax, mpob/ieMbl ¥ CITOCOOBI MX

pettenusi. [TapamnentHble anroputMel BFS, SSSP (anroputw fenbra-1uara).

5. ITapannenbHbie anrOpuUTMBI A5 perieHUst NP-TpyAHBIX 3a7au Ha rpadax: aJrOpuTMbl paszesneHus rpagos.
6. CtpykTypa Be6-rpacoB 1 rpadoB colLjanbHbIX ceTeil. [TIoHsATHe LIeHTPaTbHOCTH U aNrOPUTMBI BBIYHC/IEHHS
PageRank, Betweenness Centrality.

7. AnropuTMBl K/1acTepu3saliiu 1 oucKa cooO11ecTs.
8. CBs13b airOpUTMOB Ha rpadax u TuHeHHoM anreOpsl. [IpuMeps! 3a71au.




4. YueGHO-MeTO/jUUeCKOe o0ecrieueHHe CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3alaHusIM JIJIs1 TeKYIero KOHTPOJISI U MPOMEXXYTOUHOM aTTecTaldy [0 UTOraM OCBOEHHs JUCLIAIUIMHbI
NIpYBe/IeHHBbIM B 1. 5.

a) OCHOBHasl JiuTepaTypa:

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

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

0) foroTHUTE/IbHAS TUTepaTypa:

1. 'epresib B.I1. Kypc «OCHOBBI apasiie/ibHbIX BEIUACIEHUN».
http://www.intuit.ru/studies/courses/1091/293/info.

2. KopHsikos K.B., Meepos U.b., CugHes A.A., CoicoeB A.B., [IIuiikos A.B. THCTpyMeHTbI
Tiapasiie/TbHOTO TIPOTPaMMHUPOBAHKS B CUCTeMax C o0melt namsTeio. — Hkuuii Hoeroposa: M3a-so
Hwxeropopckoro rocynusepcurerta, 2010. (19 3k3.).

5. @®oHJA OLEHOYHBIX CPEJCTB /I/Ifi TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTall Mo JUCIUIIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OI€HKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBbie 3afaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) A/ OLeHKH C(opMHPOBAaHHOCTH
xkomnetrenuu ITK-4:

3azmanue 1. C nomorpio 6ubmmoTekn NetworkX creneprpoBath Habop TeCTOBBIX Ipad)oB OHOM U3 33/JaHHBIX
Mozienieid. [IpoBepHTh pacripefiesieHre cTeleHel MoTyYMBIIMXCs rpadoB. Busyanusarps.

3aganue 2. B OC Linux ckoMmmunvipoBath oHy u3 HPC-6ubsmorek fi71st paboThl ¢ rpadamu fiJisi CUCTEM C
o61met namaThio (Ha BeiOop: Ligra / NetworKit / GBBS / GraphIT). [TpoBecTH BEIUHMCIUTETHHbIE
SKCIIePUMEHThI Ha CUHTEeTHUeCKHX rpadax /s pellieHHs OHOM U3 CTaH/apTHBIX 3a7iad.

3azanue 3. PazpaboTaTb COOCTBEHHYIO MapasiyieNbHYI0 peaan3aljfio OHOTO U3 KJIaCCHUeCKHX aJITOPUTMOB C
UCI0/b30BaHreM TexHosorud OpenMP. CpaBHuThb peltieHre ¢ HPC-01O/IHOTEKOH.

3amaua 4. [TpoBeCTH BHIUMC/IUTE/TBHBIE SKCTIEPUMEHTHI Ha K/TacTepe C UCIoJib3oBaHueM oubroreku Galois
(MPI) anist perieHust K1acCHUeCKUX 3az1ad. MicceioBaTh BIUSHYE pasziesieHys rpada Ha paboTy

pacripe/ie/IeHHOTO aJIT0PUTMa C UCI0JIb30BaHueM oubmoTtek Galois, ParMETIS.

3azaua 5. [TpoBecTH BHIUMC/HTE/TBHBIE SKCIIEPIMEHTHI Ha K/acTepe C UCIo/Ib30BaHueM Oubmiorek SuiteSparse
GraphBLAS + LAGraph a5 peltieHust CTaHAapTHOM 3a/1aum.

Kputepumu orjeHnBaHus (OL[eHOUYHOE CPeAACTBO - 3aflaHuA)



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 KomnereHiuu [1K-4

1.
2.
3.

o

7.
8.
9.
10.

KakoBBI OCHOBHBIE BBIUMC/IUTENbHbIE 0COOEHHOCTH 3aau Ha rpadax?

Kakue hopmarts! xpaHeHus: rpada B MamMsiTH KOMIIbIOTepa BbI 3HaeTe?

CKOJIBKO MaMSITH HeoOX04UMO i/l XpaHeHHs HeB3BeLlIeHHOTo rpada ¢ n BepIiMHaMU U m pebpamu B ¢popmare
CITMCKOB CME>XHOCTH?

Kak renepupytotcst ciyvaiiisie RMAT rpadsr?

Kak reHepupytoTCst pa3pexxeHHbIe Tpadbl ¢ 3a/JaHHOMN MJIOTHOCTBIO?

Kaxue napasuiesbHble 6ubmoteku 1o 06paboTke rpadoB Bbl 3HaeTe? Kakue crieljnaaM3upoBaHHble 61OIMOTEKN
o obpaboTke rpadoB Bbl 3HaeTe?

B KakuX NIpUK/IafHBIX 00/1acTsX peiaeTcs 3agaua k-pazaenenus rpada?

Kakue metose1 k-pasgenenus rpada Bol 3HaeTe?

B ueM 3ak/rouaeTcsl OCHOBHas Ufiesl pacrnapanienuBanus k-paspenenus rpada?

Kakue cTpyKTYypbI [JaHHBIX UCII0/Ib3YIOTCS AJIs1 yIyullieHus kK-paszienenus rpaga?



11. Kakuie anropuTMbI MOUCKa B rpatde MUHUMATBHOTO MYTH U3 OJJHOW BEPIIMHBI BO BCe BbI 3HaeTe? KakoBa ux
BbIUMC/IUTE/IbHAS CJIOKHOCTL? Kak BbIOpaTh airopurM B 3aBUCHMOCTH OT CBOMCTB rpada?

12. OnuunTe napasiebHbIM alrOPUTM JieJibTa-111ara 1 IIpHUeMbl ISl [TOBBIIEHHS eT0 TIPOU3BOAUTETEHOCTH.

13. OnuimTe OCHOBHBIE ITPHEMBI, TOMOTAFOLIKe TTOBBICUTH IPOM3BOAUTENEHOCTE aITOPUTMOB Ha Tpadax AJist CUCTeM
C pacripefie/ieHHOW NaMsIThIO.

14. OnuimTe OCHOBHBIE TIPHEMBI, TOMOTAIOLIHE TTOBBICUTE TPOU3BO/IMTEIBHOCTE alTOPUTMOB Ha rpadax Jjisi CUCTeM
C 0011[ell MaMSIThIO.

15. TIpuBeivTe OCHOBHBIE BUAIbI LieHTpanibHOCTeH [yis BeG-rpadoB. Kakue cBoticTBa rpayoB OHU OTpPaXkaroT?

16. OnuimTe anropuTMBI A1 TIOMCKa coobiriecTs B rpade. Kakas MeTpUKa UCTIONb3yeTCs [i71s OTpeJieieHus
coobi1ecTs?

17. [IpuBeAWTE OMMCAHKE aJITOPUTMA TIOKMCKA B LIMPUHY B TEPMUHAX JIMHEWHOM anreOpsl.

18. ITpuBeAuTe ONKMCaHKe aropyUTMa IIOMCKa KpaTualiliix MyTel B TepMUHAX JIMHEMHOH anrebpsl.

19. B ueMm ocHoBHasi ujiest noaxoga GraphBLAS?

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONIPOCHI)

OneHka Kputepuu orjeHMBaHNA

3a4UTeHO CTy,[LeHT OTBETHJ/I Ha 60]'H:I_HyI-O YaCTb BOIIPOCOB BO3MOXXHO C He3HAUMTE/IbHBIMHY HEeJOUETaMH

I[Tpu oTBeTe CTyJeHT JOMyCKaeT rpy0ble OUIMOKM B OCHOBHOM MaTepHaJsie M pelieHn!
CTaHJAPTHBIX 3a/a4

He 3a4TeHO

6. YueOHO-MeTOUUECKOEe H HH(OpMaIMOHHOE o0ecrnieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoOBHasi TuTeparypa:

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. TTapanesibHble BIUMC/eHUS. TeXHOMIOTUH U UMC/IeHHbIe MeTObI : yueb. nmocobue : 8 4 1. T. 1.
bubmoreka MPI. MaTpruHO-BeKTOpHOe ¥ MaTpuuHOe yMHOKeHHe. Perienne CJTAY. TTouck nyTeli Ha
rpacde / Huxeropogckuii rocyjapctBeHHbIN yHUBepcuteT uM. H. U. Jlo6aueBckoro. - H. HoBropog, :
N3p-so HHI'Y, 2013. - 239 c. - ISBN 978-5-91326-203-5 : 171.99., 52 3ks.

3. AnekceeB B.E. I'pacbi 1 anroput™el. CTPYKTYphI AaHHBIX. Mo/ie/id BBIYMC/IEHUH : YueOHUK /
AnekceeB B.E., TananoB B.A. - Mocksa : UHTYUT, 2016. - . - ISBN 5-9556-0066-3., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=1011433&idb=0.

[JononuurenbHas uTeparypa:

1. lHCTpyMeHTBI Tlapasiie/IbHOT0 TIPOrPAaMMUPOBaHUs B CUCTEMax C o01iieli maMAThIO : yuel. mocobue /
[mox pen. B. I1. T'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-pecypchl (B COOTBETCTBHU C COJiep>KaHUeM JIMCIATUIMHBI):

1. OnepaimoHHbIe cucTeMbl ceMeticTBa Microsoft Windows, nutiensust no noamnvcke Microsoft Imagine.
2. Bpay3ep Google Chrome, ripegocrassieTcst 6eCIiiaTHO Ha YC/IOBUSIX JTMLEH3WMOHHBIX COTJIAIIeHUHA Ha



rporpaMMHOe obecrieueHre C OTKPBITBIM UCXOJHBIM KOZIOM.
3. Cpena pa3paboTku cemeiictBa Microsoft Visual Studio, muiien3us no mognucke Microsoft Imagine.

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYarOLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpaMma cocTtaBfieHa B cooTBeTcTBHM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nogrotoBku/crieqanbHocT  02.03.02 - ®yHAameHTasnpHass WHQPOpPMaTMKa U HMH(OPMaLMOHHbIE
TeXHOJIOTUH.

ABTop(b1): MeepoB Mocud BoprcoBuu, KaHAWJAT TeXHUUECKUX HaYK, [JOLIeHT
[TupoBa AHHa FOpbeBHa, KaHAUAAT TEXHUYECKUX HaYK.

3aBenytomuii kadeapoii: MeepoB Nocud boprcoBuu, KaHAWAaT TeEXHUUECKUX HayK.

ITporpamMma ozo0peHa Ha 3ace/JaHUM MeTOAMUECKOH KoMmuccuu ot 25.06.2025, mpoTtokos Ne ITpoTokos
Nell.
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