MunKCTEPCTBO HAYKH M BBICLIETO o0pa3oBaHUs Poccuiickoii denepaunn
HAIMOHAJIbHBIN UCCJIENOBATEJIbCKHU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

(I)aKyJ'IBTeT WHHOBAIIMOHHBIX TEXHOJIOT Ui

YTBEPXJIEHO:
Jexan
C. B. IIugnosckuit

OHGHO'—IHBIG MaTepurajibl IO AUCHUILINHE

Pacnipenenennsie nHGOpPMAITMOHHBIC BEIYUCTUTEIHHBIC CUCTEMBI ™
Distributed computing technologies

10 HAIIPABJICHUIO TOATOTOBKHU
09.04.02 Un¢opmanmoHHbIE CHCTEMbI U TEXHOJIOTUH

HanpasnenHocts (1po¢uib) HOArOTOBKU:
Computer Engineering: Applied AI and Robotics

®opma 00yueHust
Ounas

KBanmuduxamms
Maructp

I'on npuema
2025

COI''TACOBAHO:
PykoBogutens OIT
C.B. lllngnoBckuii

[Ipencenarens YMK
O.B. Bycosuu

Tomck — 2025



1. KOMHeTeHIII/II/I H HWHIUKATOPbBI HUX [JdOCTH)KCHHUS, MNMpOBEepACMbIC¢ JTaHHLIMH
OLCHOYHBIMU MaTepUaiaMu

Lenbto OCBOEHMSI JUCHIUIUIMHEI SBIsIETCS (POPMHUPOBAHKE CIIEAYIOMIUX KOMIIETSHIUI:

OIIK-5 CrocobeH pa3pabaTbiBaTh U MOAEPHU3UPOBATH MPOTPAMMHOE M ammapaTHOE
oOecrieyeHre NHPOPMALMOHHBIX U ABTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-7 CnocoGen pa3pabaTsiBaTh U IPUMEHSATh MaTEeMAaTHUYECKUE MOJIEIN MPOIIECCOB 1
00BEKTOB MPH PELICHUU 33/1a4 aHAJIN3a M CUHTE3a PacHpeeSICHHbIX HH()OPMAIIMOHHBIX CUCTEM
Y CUCTEM MOJJIEP>KKH MPUHATHUS pEeLIeHHM

PesynpTaTramMu 0CBOEHUS IUCLUIUIMHBI SBIISIOTCS CIEAYIOLUIME WHANKATOPBI JOCTHKEHHUS
KOMIIETEHIIM:

HNOIIK 5.1 Bnaneer cOBpeMEHHBIMH HMHCTPYMEHTAJIbHBIMU, TEXHOJOTHYECKUMU H
METOJIMYECKUMHU  CPEJICTBAaMU  TPOEKTHUPOBAaHUS W  pa3paboTKW HMH(POPMALMOHHBIX U
aBTOMATU3HPOBAaHHBIX CUCTEM

HNOIIK 5.3 Hcnonws3dyer  cOBpeMEHHble  HMH(OPMAalMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTMH U IPOTPaMMHBIE CPE/ICTBA HA BCEX ATAINAX KU3HEHHOTO LIMKJIA IPOTPAMMHBIX CHCTEM

NOIIK 7.3 [IpumeHsieT MaTeMaTH4eCKUEe MOJENU MPOLECCOB U 0OBEKTOB MPH PELICHUH
3aa4 aHajlu3a M CHUHTE3a paclpelesIeHHbIX WH(POPMAIMOHHBIX CHUCTEM M CUCTEM MOJAEPIKKH
INPUHATHUS PELICHUI

2. OneHoYHbIe MaTepPHAJIbl TEKYIIEr0 KOHTPOJISI H KPUTEPHUH OLlCHUBAHHSA

Texymuid KOHTPOJIb MPOBOJUTCS B TEUEHUE CEMECTpa C LEJIbI0 OINpEeAeNCHUs] YpPOBHS
YCBOEHHsI OOyYaroIUMKCS 3HAHUH, (OPMHUPOBAHUS YMEHHH M HABBIKOB, CBOEBPEMEHHOIO
BBISIBJICHMSI IIPENOJaBaTEeM HEJAOCTaTKOB B IOJArOTOBKE OOyYarolMXCs W MPUHATUSA
HEOOXOIUMMBIX Mep M0 €€ KOPPEKTHPOBKE, a TaKkKe JUIsl COBEPIICHCTBOBAHHUS METOAMKH
o0OydeHus, opranuzaluu ydueOHoi padoThl, U (PUKCUpyeTCsl B pOpME KOHTPOJIBHOW TOUKH HE
MEHEE OJIHOTO Pa3a B CEMECTP.

DNeMEHTHI TEKYIEro KOHTPOJIS:

— KOHTpOJIbHAs paboTa;

— Ipe3eHTalus;

— IPaKTUYECKOE 3a/IaHNE.

2.1. Konrpoabnas padora

Bapwuanr 1

1. Uto Takoe nmapasuieabHble BEIUUCICHHUS?
2. Pacnipenensiemast mamsiTh.

3. Mozaenb IOTOKOB.

4. Tlpumep He mapayIeTU3yeMOi 3a1auH.

KontponbHas pabota mpoBOAWUTCS B BHJIE TecTa. TeCTOBbIE 3aJjaHUs MPELyCMaTpUBAIOT
3aKpEIUICHUE TEOPETUYECKUX 3HAHUM, MOJIYYEHHBIX CTYIAEHTOM BO BpeMs 3aHATHHI 110 JAHHOU
muctumiuHe. VX HasHaueHue — yriayOuTh 3HAHHS CTYJIEHTOB IO OTHAEIbHBIM BOIPOCAM,
CHCTEMaTH3HPOBATh MOJIyYE€HHbIE 3HaHUS, BBIIBUTh YMEHHE NPOBEPSATH CBOU 3HAHHUS B paboTe ¢
KOHKPETHBIMH MarepuangaMu. [Ipy moAroToBke K penIeHUI0 TECTOBBIX 3aJaHUN PEKOMEHAYETCS
IIOBTOPUTH MaTe€pHUabl 110 IPONUJEHHBIM TEMaM.

BoinonHeHue TECTOBOro 3aJaHUs CTYJEHTOM IPOBOJUTCS B CHCTEME «JIEKTPOHHBIN
yauBepcuter — iDO». TectoBoe 3agaHue MOXET cojaep)kaTh B ceOe 4 BOmpoca ¢ OTKPHITHIM
oTBeTOM. [[7151 0OTBeTa Ha KaXkJblif BOIIPOC TECTOBOTO 3aaHUs OTBOJUTCS He Oosiee 15 MUHYT.

Kputepuu onieHMBaHUs TECTOBOTO 33/1aHU (10 MATHOALIFHOM IIKaJIE):

Onenka XapakTepucTuKa OTBETa

«OTInyHO» or 81 %




«Xopouo» 56 —80 %

«Y IOBIETBOPUTEIBHO» 31-55%

«HeynoBneTBopuTENBHO» 0 -30%

2.2. llpe3enTanus
[Tpumep Tembl 1t ipe3eHTanun: ONTAUMU3ANNS BEIYACICHHH.

[IpeseHTanMio CTYyIEHT TOTOBUT Ha BBIOpAHHYIO UM TeMy M3 00JIaCTH, CBSI3aHHOU C
pacrpeesieHHbIMUA BbIUUCIUTEIbHBIMU CUCTEMAMU. 3aTeM 3allMIIAET Nepel IpenojaBareneM 1
onHorpynnuukamu. CocTaBieHME M 3allldTa MPE3eHTAlMd HalpaBjieHa Ha 3aKpeIuieHue
TEOPETHUUECKUX 3HAHUH, IOJIYYEHHBIX CTYJICHTOM BO BpeMsl 3aHATUM MO TaHHOW AUCIUIUINHE. EE
Ha3HayeHUe — YIIyOUTbh 3HAHUS CTYACHTOB IO OTIEIbHBIM BOIIPOCAaM, CHCTEMAaTH3UPOBATH
MOJIy4CHHbIE 3HAHUS, BBIABUTH YMEHHUE TPOBEPSITh CBOU 3HAHHUS B padOTe€ C KOHKPETHBIMU
MaTepuagamMu.

Kpurepuu ornieHuBanus nmpe3eHTAINH (M0 MATHOATUIBHON ITKaJIe):

Onenka XapakTepHucTuka OTBETa

PaGora BBIIIOJIHEHA HOJIHOCTBIO. CryneHt BJIaJ€ET
TEOPETUYECKUM MaTepUaIoM, CIOCOOEH JIETAIbHO OMHCATh X0
«OTInyHO»

BBITIOMHEHUS] paboThl. OTYET BBHINOJIHEH MOJHOCTHIO B

COOTBCTCTBUHU C MPCABABIACMBIMU TpC6OBaHI/ISIMI/I.

Pabora  BBIIOJNHEHA  IOJIHOCTBIO. Crynent  Biajgeer
«Xopomo» TEOPETUUYECKUM MaTepHalioM, MOKET OOBSICHUTH XOJ paboThl,
JIOIyCKasi HE3HAUYNTENIbHbIE OIIMOKH B TEOPETUUECKOM YacTH.

Pabota BeImoNHEHA C HE3HAYUTEIbHBIMU omMOKamMu. CTyIEeHT
«Y I0BJIETBOPUTEIILHOY» NPAaKTUYECKH HE BIAJeeT TEOPETHUECKUM MaTepHajoM,
JOMyCKast OIMOKH MTPH MOSICHEHUH X07a paboThI.

«HeynosnerBopurensHo» | PaboTa He BhINOHEHA.

2.3. [IpakTnyeckoe 3ajaHue

[Tpumep 3amanus: Hanumure mporpamMmy JUisl YMHOXKEHHUS JIEMEHTOB BEKTOpa Ha YHCIIO
m. KosinuecTBo 3JIEMEHTOB BEKTOPA 3a1a€TCs epeMeHHOM N.

BrimonHsiiTe MHOTONMOTOYHYIO OOpaOOTKY BEKTOPHBIX JJIEMEHTOB C HCHOJIb30BAaHUEM
BEKTOPHOTO JICJICHUS HAa paBHOE KOJIMYECTBO 3JIEMEHTOB. KoiIMuecTBO MOTOKOB 3agaercs
napameTpom M.

[IpoBeaure ananu3 3pPEKTUBHOCTH MHOTOIIOTOYHOH 00pabOTKH C pa3HBIMU NTapaMeTpamMH
N (10, 100, 1000, 100000) u M (2, 3, 4, 5, 10). [IpencraBbTe pe3ynbTaThl B TAOIHIIE.

['maBHas 11€71b BHIMOTHEHHUS TPAKTHUECKOTO 33JaHHS 3aKJIF0UAETCs B BRIPAOOTKE y CTyIEHTA
MPAKTUYECKUX YMEHUH, CBI3aHHBIX ¢ 000OIICHHEM U MHTEPIPETAMEH TeX WM MHBIX HayYHBIX
maTtepuaioB. Kpome Toro, oxugaeTcsi, 4TO pe3yibTaThl BBHIMOJIHEHUS MPAKTUYECKUX 3aJaHUN
OyIlyT BIIOCJIE/ICTBUM UCTIOIB30BATHCS YUAITUMCS ISl OCBOCHHUS HOBBIX TEM.

[Ipu moAroTOBKE K BHIMOJIHEHUIO TPAKTHYECKOTO 33/1aHUsI HEOOXOAMMO MMOBTOPUTH JIEKIINH,
Mo TeMe BBINOJIHAEMOro 3amaHusi. [IpeamonaraeTrcsi TakKe HCIOIb30BaHUE PEKOMEHIOBAHHOM
JUTEPaATYPHI.

OrieHKa BBITIOMHEHUS MPAKTHYECKOTO 3aJaHus CTYACHTOM MPOU3BOJIUTCS B BUIC 3AIUTHI
BBIMIOJTHEHHON pa0oThI, MPU YCTHOM OMNpOCE MPENojaBaTeNsi U MPOBEPKE UM MPABUIBHOCTU



paboTbl mporpamMMbl. Bo BpeMst yCTHOTO ompoca MnpenoiaBareib 33a4aeT CTYACHTY YTOUHSIOLIIE
BOIIPOCHI 0 paboTe MPOrPaMMBI.

Kpurepuu orieHuBaHMs MPAKTUYECKOTO 3aaHus (IO MATHOAITLHOM IIKaJIe):

Onenka XapakTepucTuka OTBeTa
Pa6ota BbInoHeHa MoNHOCThI0. CTYIEHT BiaieeT
«OTIu4HO» TEOPETUYECKHM MaTepHalIOM, CIIOCOOCH JETaIbHO OMUCATh X0/
BBITOJIHEHUS pabOTBHI.
Pabota BbInonHeHa NONHOCTBIO0. CTyIEHT BlaieeT
«Xopomo» TEOPETUUYECKUM MAaTEPUAIIOM, MOXKET OOBICHUTD X0 pabOTHI,

J0IIyCKasA HE3HAYNUTCIbHBIC OImMOKHU B TeOpeTH‘IeCKOﬁ qacCTH.

«Y 1OBJICTB OpUTCIBHO»

PaboTa BrInoNIHEHA C HE3HAYNTEILHBIMU OIIHMOKAMHU. CTy,I[eHT
MPAKTUYCCKU HE BJIAACCT TCOPCTHUICCKUM MATCPUAIIOM, JOITYyCKaa
OIINOKH IIpU MOSICHCHUHA XO0da pa6OTLI.

«HeynoBneTBopUTEIBHO»

PabGora He BBIIOJIHEHA.

3. OueHoyHble MaTepHaJIbl HTOTOBOIr0 KOHTPOJIS (IIPOMEKYTOUHON aTTeCTAMU) U

KPHUTepPUH OLleHUBAHUS

[IpumMmepHbIil IEpeYeHb BOMPOCOB:

. O0was namMAThb

O 00 1IN DN K W~

. Urto Takoe pacrpenaencHHbIC BEIUUCICHUS?
. Apxutektypa pon Heiimana

. Kitaccnueckas rakconomust dimnHa

. [yt mocTrkeHUs mapaienu3mMa

. Pactipenenennas naMsthb

. 'ubpunnas namsaTh

. Monenu pacripeieICHHbIX BBIYUCICHUN
. Mozenp o01ei maMsITH.

10. [Ipumep napajuienu3yemMon 3a1auu.
11. Ilpumep Henapaienn3yeMoi 3ai1aun.

[Ipu moAroToBKe K 3a4eTy BHaydajle ClIEAyeT MPOCMOTPETh BECh MAaTepHUall MO CAABAEMOU
JTUCIUTIINHE, OTMETUTH ISl ce0s1 TpyaHbie Bompockl. OOs3aTebHO B HUX Pa3o0paThCs, B TOM
YUCJIE MCIOJIb3Yys TPYIIIOBBIE KOHCYJBTAMM C IIpenojasaresieM. BraaeTe HaBbIKamu,
MOJYYEHHBIMHU Ha MPAKTUYECKUX 3aHITHUSAX.

Bo Bpemst npoBeaeHus 3a4eTa CTYICHTY BBIJAETCS 2 BOMpPOCA MO M3YyYaeMOUM JUCHUILINHE.
Ha noaroroBky k otBeTy otBoautcs He Oonee 10 munyT. [Tocie yero ctyaeHT B ycTHOU dopme
OTBEUYAET MPENOJABATEI0 Ha ITOCTABICHHBIE BOIPOCHL. B ciydyae mpenocTaBieHHs] HEMOJIHBIX
OTBETOB, MPENO/IaBaTEIb MOXKET 3a4aTh CTYACHTY | YTOUHSAIONIMI BOMPOC.

Kputepuu oneHnBaHus 3a4era:

Orenka

XapakTepHUCTHKa OTBETA

3aureHo

OOyuaromuiicss yCBOMJI JUCLMIUIMHY: M3J1araeT Marepuai
YBCPCHHO, JIOTMYHO W TIpPaMOTHO, YMCIIO 00OCHOBBIBAET U
APTYMCHTUPYCT BbBLJIBUIaCMbIC UM HWACHU; [JACJIACT BBIBOJAbI U
00001eHus. Bee npaktuueckue paboThl U IPE3EHTALNS CIaHbl HA
OLCHKY HC HUKC «YAOBJICTBOPUTCIILHO




OOyyaromuiics JEMOHCTPUPYET cllaboe 3HAHWE TEPMUHOJIOTHH,
3aTPyOHSIETCS ~ TPHUBECTH  TPUMEPHI,  JaTh  OOBSICHCHHS.
He 3auteno 124 P PHMEDEL,
[TpakTdeckre pabOTHl W TMPE3CHTAIlMS HE CHAHBI WM CIAHBI HE

BCE CIAHBI.

4. OneHOYHbIE MATEPHUAJIBI IJISl IPOBEPKH OCTATOYHBIX 3HAHUI (C)OPMHUPOBAHHOCTH
KOMIIeTEeHIIHA)

J1j1s IpOBEPKU OCTATOYHBIX 3HAHUN IPUMEHSETCS TECT.

[IpumepHBIE BOIIPOCHI:

1. Yem xapakTepu3yeTcss MHOTOIIPOLIECCHOCTH (concurrency) B KOHTEKCTE MapaijieIbHbIX
BBIYMCIICHH?

(1) o0ecnneyeHe MUHUMAJIBHOTO BPeMEeHH BbINOJHEHNS OHOI MPOrpaMMbl

(2) nepBUYHOCTH IPOIYCKHOW CIIOCOOHOCTH

(3) He TpedyeTcH o0ecneyeHne MAKCUMAJILHOM M30JISIIIUM NPOLECCOB APYT OT JApyra

(4) obecrneueHre Kak MOXXHO 0ojiee PaBHOMEPHOTO paCIpe/IeiCHUs PECYPCOB MEXIY
nporeccamu

2. B xakux cuTyanusx MOKeT ObITh peaIn30BaH HCTHHHBIN MapajIeTu3M BBIUYUCICHUN?

(1) Berumciienus nmpon3BoasaTcsa Ha OBM ¢ ogHOSIEpHBIM MPOLECCOPOM B MHOT033/1a4HOM
ocC

(2) Bbrunciienus mpousBoAsATcs Ha DBM ¢ 0IHOSAIEPHBIM MTPOLIECCOPOM B OJIHO33/1aYHOM
ocC

(3) BbIUMC/ICHHMS TPOU3BOASATCS HA MHOTONIPOLIECCOPHOM YCTPONCTBe

(4) nyi BBIYMCJIEHUA NPUMEHSETCS MPOLECccop, MOMAEPKUBAIIIUI (PU3HIECKYIO
BEKTOPH3ALMI0

3. Kakoil u3 pexuMoB BBIYMCICHHIN MOJACPKUBACT KIACCUUYECKUU IMOCIEI0BATEIbHBII
koMmbroTep Gon Heiimana?

(1) o6paboTKa HECKONBKUX HHCTPYKIIMH M OJMHOYHOTO DJIEMEHTA JAHHBIX B KaXKIBIN
MOMEHT BPEMEHHU

(2) obpaboTka OAMHOYHOW WHCTPYKIMH U HECKOJIBKHUX TOTOKOB JAaHHBIX B KaXKIbIA
MOMEHT BpEMEHHU

(3) 00padoTKa OAMHOYHOM MHCTPYKIIMH M OAMHOYHOI0 3JICMEHTA JAHHBIX B KasKJAbIi
MOMEHT BpeMeHH

(4) 006paboTKa HECKOJIBKMX HHCTPYKIUH U HECKOJBKHX MOTOKOB JTaHHBIX B KaXKIbIN
MOMEHT BpEeMEHHU

4. Kakne u3 npemioKeHHBIX CTPAaTEruil paclapajuleIMBaHUs alrOpUTMa HAXOXKICHHS
cpenHero apudmernyeckoro nmocienoBarensHoct u3 1000 yucen KOppeKTHHI?

(1) mocsienoBaTEILHOCTL Pa30UBaeTCd HAa 4 4YaCTH, JIeMEHTbl B KAXKIOW 4YacTH
CyMMHPYIOTCA U geasitcsa HAa 1000 Ha oTAeIBHOM NPOLECCOPHOM YCTPONCTBE, MOJTy4YeHHbIE
3HAYEHUSI CKJIABIBAIOTCS HA OJITHOM MPOLIECCOPHOM YCTPOIicTBE M JIejATCA Ha 4

(2) mocienoBaTeJIbHOCTL pa3duBaeTcsi HA 4 paBHbIE YaCTH, 3JEMEHTbl B KaKI0H
4acTH CYMMHPYIOTCS, TOJIyYeHHbIE 3HAUYEHUS CKJIAAbIBAIOTCA U AesiTest Ha 1000 Ha oqHOM
MPOLECCOPHOM YCTPOHCTBE

(3) nmocienoBaTeJIbHOCTL pa3douBaeTcsi HA 4 paBHble YaCTH, YJIEMEHTbl B KaKIOH
yacTu cymmupyrwres u geasarca Ha 1000 Ha oTaeIbHOM MNPOLECCOPHOM YCTPOICTBe,
NMoJIy4eHHbIe 3HAYEHHUS CKJIAAbIBAIOTCHA HA OJJHOM IMPOIECCOPHOM YCTPOiicTBe

(4) mocnemoBaTeNnbHOCTh pa3buBaeTcs Ha 4 paBHBIE YacTH, HAXOIUTCS CpeIHee
apudMeTUYECKOe KaKIOM YacTH Ha OTICIHHOM MPOIECCOPHOM YCTPOMCTBE, TMOTyYCHHBIC
3HAQUYEHMSI CKJIaJbIBAIOTCS HA OJIHOM IIPOLIECCOPHOM ycTpoiicTBe U aensarca Ha 1000



5. BeiOepuTe BepHBIE YTBEPKACHUS.

(1) yckopenue mporpaMMbl ¢ IIOMOIIBIO MAPAJUIETbHBIX BBIYUCIEHUN 3aBUCUT TOJIBKO OT
KOJINYECTBA BBIUYMCIIUTEIBHBIX Y3JI0B

(2) cymMmapHoe BpeMsi BbINOJHEHHS] MAPAJLIECJbHON 3a1a4d He MeHbllle BPeMEHHU
BBINOJTHEHHS CAMOT'0 JVINHHOTI'O MOC/1e10BaTeIbHOr0 )parMeHTa

(3) B peanbHbIX 3aja4ax 00aBjeHHE HOBBIX IPOLECCOPOB MOKET yBEJIHYUBATH
BpeMs pacuyera

(4) B peanbHBIX 3a/1a4aX YCKOPEHUs MPOTrPaMMBbl € TIOMOIIBIO MTApaJIEIbHBIX BEIYUCICHUN
HeJb3s JOOUThCS 100aBICHUEM BBIYMCIUTEIbHBIX Y3II0B.

5. Mu¢gopmanus o pa3padoT4uKax

Camoxuna Cernana lBaHoBHa, KaHA. (¢u3.-MaT. HayK, JOLEHT KadeIpbl
MHTEJUICKTYaJIbHBIX TEXHUUECKUX CUCTEM (DaKyJIbTeTa MHHOBALMOHHBIX TexHonoruit TI'Y.



