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CemecTp
Ne Bug gesatenibHoCTH 8
1 Bcero 3a4eTHbIX efuHULY 3
(KpenmTOB)
2 | Bcero yacos 108
3 Bcero 3aHsTWIN B KOHTaKTHOM 81
thopme, yac.
Jlekymu, yac. 16
MpakTnyeckune 3aHATAA, Yac. 16
NabopaTopHble 3aHATUA, Yac. 0
7 3 HYX B aKTV1BHOM 1 0
WHTEPaKTMBHOM hopMe, Yac.
8 3 HUX NPaKTUYeCKOW 18
MOLrOTOBKM, Yac.
9 ATTecTaums, yac. 2
10| KoHcynbTaumu, yac. 47
11| CamocTosTeNbHas paboTa, yvac. 27
Bubl caMoCTosTeIbHOM paboThbl
(KypcoBoOIi NPOEKT, KypcoBast
12 paboTa, PI"3(P)/pedepar, KOHTP.
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bug attectauum 3

Hosocnbupck 2022



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneyunanbHocTK): 03.03.02 dusmnka

& OC BBefeH B aeinctame npmkasom Ne891 ot 07.08.2020 r. , aata yTBepxaeHms: 24.08.2020 .

MecTo AucuMNAKHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, hopmmpyemas y4acTHUKaMi 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTn): 03.03.02 Pursnka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

dYny, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
C.H.C., A.(0-m.H. Bypzakos A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBeflytowmii Kadeapoi bypaakos A. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-2.B/HA CncobHOCTb NPOBOAMTL (PYHAAMEHTANbHbIE U NPUKNALHbIE UCCNe0BaHNSA B
KOMMETEHLIMK 0061aCTN AAEPHON (HU3NKM U A1EPHO-3HEPTETUYECKNX TEXHONOT UM
MK-2.B/HA. 2 NmeeT npefcTaBneHne 0 BeAyLMX TEXHONOTUAX U METOAMKaX B 06/1acT
NpoBeAeHNS 3KCMEPUMEHTa/ILHOM U HayUYHO-UCCNeA0BAaTENbCKON AeATeNbHOCTU B 06/1aCTH
AAEPHON (OM3NKM 1 AAEPHBIX TEXHONOT I
MpodeccroHabHbIe MK-4.B/HA CnocobHOCTb OCYLLECTBASTb MPOEKTHYH AeATeNbHOCTb Ha BCEX aTanax
KOMMETEHLIMK YKM3HEHHOTO LIMK/IA NPOEKTa
MK-4.B/HA. 3 ¥YMeTb onpefiensiTb He06X0AMMble PeCypChl ANS peann3aumm npoeKTHbIX
3aga4

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4eHUsA, COOTHECEHHBIM C

MHOMKaTopaMn AOCTVKEHNA KOMMETEHLN n

Tabnuua 2.1

VHAMKATOPbI AOCTMKEHUST KOMMETEeHL WA

PesynbtaTbl 06y4eHns

®dopmMbl opraHmnsaymu
3aHATUI

IIK-2.B/HA. 2 UmeeT npeacTraBiieHde 0 BeyNIUX TEXHOJIOTHSIX H MeTOTHKAX
B 00J1aCTH NPOBe/IeHUsI YKCIIEPHMEHTAIbHONH U HAYYHO-HCCIe{0BATeIbCKOI
HAesITeJILHOCTH B 00J1aCTH s1/IepHOoii PU3HKH M ATePHBIX TeXHOJIOTr Hif

MMeTb NPeACTaB/eHNE O NPUMEHEHUN METOAMKIN NapannebHbIX BbIYMCIUTENBHBIX | JleKumm; MpakTuieckue 3aHaTus;
TEXHOMOMNIA ANs peLleHns Grandeckux 3agad, paboTbl C MHOrOMPOLLECCOPHbIM CamocTonTenbHas paboTa

BbIYMCNNTENBbHBIM KOMIM/IEKCOM, C NpUKnagHbiMu nporpammamun UNIX, MPI,
nporpamMmMnpoBaTh 3afaHHblVi NapanienbHbliA anropuTM, OTAAANTbL €ro U NOMYYnTb
KOHKPETHbIe pe3y/bTarthl.

IIK-4.B/HA. 3 YMmeTh onpefeasiTe He00X0HUMbIe pecypchl sl peaau3anuu
HPOEKTHBIX 33124

YMETb UCMO/b30BaTh 06LLME METO/bI pacrapaseniMBaHns Nocnef0BaTeNbHbIX MpaKTUYecKme 3aHATUS;
arOPUTMOB U MOCTPOEHNS Napas/ieNibHbIX aIrOPUTMOB, OCYLLIECTBAATL NpreM M | CaMmocTosiTeNbHas paboTa

nepeaady CooBLIEHNIA, onpeaensTb NapaMeTpbl Noy4eHHOro COOBLLEHNS,
OCYLLECTBNATh B3aUMHbIA 06MEH faHHbIMU MeX/y NPOLeccamu, NPUMEHsAT
(YHKLMIO OTCYETa BPEMEHN

3. CogepkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1

N3 HuX B NHankaTopsbl
o AKTUBHbIe
Tembl nekumin Yachl |dopme npaxr. AOCTIKEHNS
(hopMbl, Yac. .
nogr., yac. KOMMeTeHLun

YyebHasa aeaTeNlbHOCTb

CemecTp: 8

AvpakTryeckas eanHuua: OCHOBHbIE NMOHSATUS TeOpUW Napasie/bHbIX aNropuTMOB




1. MeTofbl NOBbLILLEHNSA
NpPOV3BOAUTENIbHOCTH
KOMMbIOTEPOB.

Kpatkuii 0630p JOCTOMHCTB U
He[loCTaTKOB MPYIMEHEHNS
COBPEMEHHbIX MapasinesbHbIX
9BM ans matemaTn4eckoro
MOAENMPOBAHIS. 9 0 0 MK-2.B/HA. J
MapannensHbIN K 2

KOHBEMEePHbIA CNoco6bl

06pab0oTKM AaHHbIX.
OcHOBHbIe TOMosornn
MHOTOMPOLLECCOPHbIX
KOMMbIOTEPHbIX cUCTeM. Tpu
NPUHLMNA LeKOMNO3NULLMN.
3akoH Ampana.

2. MNpymMepbl napanienbHbIX
anroputmos. MNprmep
napannensHoro anropuTma
Nesunangun. Mpumep
NporpaMmsbl, peasin3yoLunii
anroputm flesnangwn. MNpumep
pacnapasnenvsaHms
My3bIP5KOBOr0 a/IropuUTMa
COPTMPOBKMK. IMpumep 9 0 0 MK-2.B/HA. TeKuws
nocrefoBaTe/IbHOro U 2
napaniensHoro aropuTMoB
A/15 peLLleHns 3a4aumn
CYMMVPOBAHWS YnCen.
CpaBHeHwue KonmnyecTsa
BpPeMeHu, Heo6Xo4MMOro ans
peLleHuns 3a4ay ¢ MOMOLLbH0
Mocnef0oBaTe/IbHOro 1
napasinensHoro amropuTMOoB.

3. O6wwue napannenbHble
anroputmel. OnpeaeneHune
06LLUMX 1 COCTaBHbIX
napasinenbHbIX anropuTMoB.
[Mpumepbl NpeacTaBneHns
HEKOTOPbIX NapasnensHbIX
a/IropuTMOB B (hopMe [ABYX AK-2 B/HA.
006LLMX napannienbHbIX 2 0 0 5 Nekumnsa
anropuTMoB. Teopema o

nepecTaHoOBKe, 06paLLatoLLeli
NopsLOK BXOAHbIX AaHHbIX.
Teopema 06 anropuTme
cnmaHnAa batyepa. Teopema 06
ornepaun LIMKINYecKoro
capura.

JnpakTudeckasa egnHuua: NapannesbHble YACIEHHbIE MeTOAbI ANA peLleHUa TUMNOBbIX 3ajay
BbIYNC/INTENIbHO MaTeMaTUKK




4. ANropuTm COpPTUPOBKMU
batuepa. OnpegeneHuns
Komnaparopa,
KOMMapaToOpHO,
COPTUPYIOLLEN 1
00bEANHSIOLLEI CETENA.
OnpeaeneHns GUTOHNYECKONA
nocnefoBaTenbHOCTH U
OUTOHMYECKOrO JenuTens.
Teopema 0 GUTOHUYECKOM
aenutene. BUTOHNYECKWI
anropuTM COPTUPOBKN.
AnropuTtmbl cnuaHma batuepa
copTMpOBKK BaTuepa. Bpems
BbINO/IHEHUS aNropuUTMa.

MK-2.B/HA.
2

Nekuwnsa

5. CXeMbl CyMMUPOBaHWS 1 NX
napannenbHble MOAN(UKaLNN.
BbluncneHmne YaCTUYHbIX CyMM
nocneaoBaTeIbHOCTY
UYNCMOBbLIX 3HAYEHWIA.
MocnepoBaTtenbHasA. KackagHas
1 MoanhMLMpPOBaHHas
KacKafiHas CXeMmbl
CYMMVPOBaHMS.

MK-2.B/HA.
2

Nekuus

6. Mapanne/nbHble aNropUTMbI
YMHOXEHMA MaTpuLLbl Ha
BeKTop. JocTmkeHne
MaKCVMa/lbHO BO3MOXHOIO
ObICTPOAENCTBUS.
Vcnonb3oBaHve napannenvsma
CPeLHero ypoBHs.
OpraHun3saunsa napannenbHbIX
BbIUYMCNEHWIA B ClyYae
paBeHCTBa KOMMYeCTBa
MPOLLECCOPOB NOPALKY
MaTpuupl. Vicnonb3oBaHue
orpaHnyeHHoro Habopa
MPOLIECCOPOB.

MK-2.B/HA.
2

Nekumnsa

TeMbl NPaKTUYECKMX
3aHATUN

Yacbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTUBHblE
opmbl, yac.

NHankaTopbl
[OCTMKEHMSA
KOMMeTeHLn

Yyue6Has AesTeNbHOCTb

CemecTp: 8

OnpakTndeckas eanHuLa: JlabopaTtopHble paboThl

1. BbIXog n perncrpauus Ha
MHOTOMpPOLLeCCOPHOM
BbIYUCNIUTENIbHOM KfacTepe
CCKL, CO PAH.

MK-2.B/HA.
2,MK-4.B/H
A3

3agaHue 1. HanucaHwe
napainenbHoM NporpaMmeI.
MonyyeHue BblAauM OTYETOB
MPOLLECCOpPOB.

2. HanvicaHve napannenbHoli
Mporpammbl nepeaaqy umcna c
npoLieccopa Ha NpoLIeccop.

MK-2.B/HA.
2,MK-4.B/H
A3

3afaHvie 2. HanucaHve
61oKa NporpamMmbl s
MOMyYeHNs Bblfaun OTHETOB
MPOLLECCOPOB.

3. HanvicaHve napannenbHoli
nporpamMmmbl 06MeHa AaHHbIMU
MeXy NpoLieccopamm.
MonyyeHune Bblaaun 0TYETOB
MPOLIECCOPOB.

MK-2.B/HA.
2,MNMK-4.B/H
A3

3agaHve 3. HanvcaHue
napasnnenbHoW NporpaMmsi
00MeHa fJaHHbIMU Mexay
npoLieccopamm




4. HanwucaHwue napannensHoi 3apaHue 4. HanucaHwe

nporpaMmsl 06MeHa JaHHbIMK MK-2.B/HA. |napannenbHoli nporpammbl
MeXay npoveccopamu no 4 2 0 2,MK-4.B/H |06MeHa faHHbIMU MeXay
cxeme "Konbuo". NonyyeHne A3 npoLieccopamu Nno cxeme
BblayM OTYETOB MPOL,ECCOPOB. "KOo/bLO".

5. 3anporpamMmMmpoBath

3aaHHbI NapainenbHbIn
an P 3agaHue 5. HanucaHwe

anropuTMm, OTNaAnTb ero u MK-2.B/HA. 1DOFDAMMBI 1S
Mosy4YnTb KOHKPETHbIE 6 4 0 2,MK-4.B/H porp A

peann3auum 3a4aHHoro
pesynbTathl. [1oayunTb A3

napasinenbHoro asropuTma
XapaKTepucTUKN

napannensLHoro anropuTMa

3.1 lNpakTnyeckas NogroToBKa

Tabnuua 3.2
No TeMbl 3aHSTHN dopmbl OpraHmsaunm CogepXaHue NpaKTNYecKol NOAroTOBKM
3aHATUIA (BMAbl paboT)

1 Bbixog v pernctpauus Ha Mp BbINonHseT cneaytoLme BUbl paboT:
MHOrOMpPOLLECCOPHOM BbIYUCNUTENIbHOM HanucaHue napannesibHoW Nporpammbl.
knactepe CCKL, CO PAH. MonyyeHve Bblgayun OTYETOB

MpOLLEeCCOpPOB.

2 HanucaHue napannensHon nporpammbl Mp BbINonHseT cneaytoLme BUbl paboT:
nepejayu ymcna ¢ npoLeccopa Ha npoteccop, HanvcaHue 610Ka NPorpammbl 15

nosiy4yeHus BblAaym OTHETOB MPOLIECCOPOB.

3 HanucaHue napannensHon nporpammbl Mp BbINonHseT cneaytoLme BUbl paboT:
06MeHa laHHbIMY MeX Ay npoLieccopamu. HanvcaHue napannenbHol Nporpammbi
MosiyyeHwe BblAaYM OTHETOB NPOLIECCOPOB. 06MmeHa iIaHHbIMY MeX /1y NPOLLeccopamm

4 HanucaHue napannensHon nporpammbl Mp BbINonHseT cneaytoLme BUbl paboT:
06MeHa laHHbIMU MeXy npoLeccopamu no HanvcaHue napannenbHol Nporpammbi
cxeme "KonbL0". [oslyyeHne Bblgaum 06MeHa laHHbIMY MeX 1y NpoLeccopamm
OTYETOB MPOLIECCOPOB. no cxeme "Konbuo".

5 3anporpammnpoBaTh 3aaHHbIl Mp BbINonHseT cneaytoLme BUbl paboT:
napannenbHbliA anropuTM, OTNaANTb ero u HanucaHwe nporpaMmbl A peanunsaumu
MoMyYnUTb KOHKPETHbIE pesy/bTarhl. 3afjaHHOro napannensHoro airopuTMa
Mony4nTb XapakTepuUCTUKN NapasiesibHoro
anropuTma

3.2 CamocToATeNbHast paboTa 06y4yaroLlerocs
Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uacbl Ha

Ne Brabl caMocTosATeNIbHOWM paboThl [OCTUXEHNSA
< |BbINOJ/IHEHWE [KOHCYbTaLMn

KOMMETeHL NN

CemecTp: 8
1 |KOHTpO/NbHbIe paboThbl NK-2.B/HA.2 |2 |10

. Nebenes, A. C. TexHonorna napanie/isHoro NporpaMMUpoBaHns : y4ebHO-MeToamYeckoe nocobue / A.
C. Neb6epnes, L. I'. MaromenoB. — Mockga : PTY MUP3A, 2021. — 98 ¢. — TeKCT : 3NeKTPOHHbIN //
NaHb : aneKTpoHHO-6ubNnoTeUHas cuctema. — URL: https://e.lanbook.com/book/176524 (pata
o6pateHms: 10.03.2023). — Pexxum goctyna: Ans aBTopu3. No/b30BaTesnen.

MK-2.B/HA.2,N

K-4.B/HA.3 17 14

2 |[MoprotoBka K 3aHATUAM

: Bwwskos B. A. MNapannienbHble BbIYUCNTENbHbIE METOAbI [ONEeKTPOHHbIN pecypc] :
yuebHO-meTOoAMYeCcKoe nocobue / B. A. BlumBkos ; HoBOCK6. roc. TexH. yH-T. - HoBocnbupck, [2011]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000161040. - 3arn. ¢ skpaHa. [yakuHa M. IM.
OpraHusauus camocTosaTeNlbHOW paboTbl CTYAeHTOB HOBOCMOGUPCKOro rocyjapCTBEHHOr0 TEXHUYECKOro
yHMBepcUTeTa : y4ebHO-MeToaMYeckoe nocobue / M. M. QyakuHa, FO. B. HUKUTUH ; HoBocKG. roc. TexH.
YH-T.- HoBocmbupcek: M3g-8o HITTY, 2022.- 61, [1] c. : Tabn.- TEKCT : HeMOCPeLCTBEHHDIN.- PeXxum
poctyna: http://elibrary.nstu.ru/source?bib_id=223022




3

MoaroToBka K arrectayumm

MK-2.B/HA.2,N
K-4.B/HA.3

8

23

. OyakviHa M. T1. OpraHunsauus camocTosaTeNlbHOW paboTbl CTYAeHTOB HOBOCMBUPCKOro rocyjapCTBEHHOr0
TEXHWYECKOTO YHMBEpCUTETA : y4ebHO-MeToaMnYeckoe nocobue / M. . AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-s8o HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorus oby4yeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATebHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
,ﬂ,eﬂTEJ'IbHOCTb |/|Hd)OpMaLI,I/IOHHO-KOMMyHI/IKaLI,I/IOHHbIe TEXHOM0Irnn
MHopmmpoBaHue e-mail; Moptan HI'TY; Cpefa aneKTpoHHOro 06yyenns HI' TY
KOHCynbTMpoBaHme e-mail; Moptan HI'TY
KoHTponb Moptan HI'TY; Cpefa aneKTpoHHOro obyyeHuns HI'TY
PasmeLleHne y4ebHbIX Mopran HITY: 36C
martepuasios

4. NpaBuna aTTecTaumm 0byyaroLmxca no AUCUUMINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHcopmaumsi o bBPC npmseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OLEeHVBaeMble BU/bl AeSTENIHOCTY 06yYatoLLIMXCS 6 | MaKcuManbHbIif 6ann
CemecTp: 8
Ipaxmuueckue 3anamus: 30 60
Koumponvrvie pabomot: 10 20
3auem: 10 20

pes3ynbTaTaM 0CBOEHUA ANCLUUNTNHBI.

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBYE POPM KOHTPO/IA 3a5B/ISEMbIM TPEOOBaHMAM K

Tabnuua 4.2
Dopmbl
Kogabl p
o KOHTPONA
KOMMeTeH MHaMKaTopbl JOCTUXEHUSA KOMMNETEHLNI
uuin KOHTD. | 3auer
pab.
MNK-2.B/ MK-2.B/HA 2. /ImeeT npefcTasneHne 0 BeAyLMX TEXHOMOMMSAX U METOAMKAX B 06/1acTu
H A NpOoBeLeHNS IKCNEPUMEHTANTbHOM M HayYHO-1CC/e0BaTeNbCKOW AeATeNbHOCTM B 06/1aCTH + +
AAEPHON (HU3NKN U A4EPHBIX TEXHOMOTAI
MK-4.B/
HA MK-4.B/HA 3. ¥YMeTb onpefenstb HE0OX0AMMbIE PECYPChI AN peann3aumm NPoeKTHbIX 3adad |  + +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

5. Jlutepatypa




OcHoBHas nMTepaTypa

1. [Tapdenos, /1. B. [TapannenbHble U pacnpeaeieHHbIe BRIYUCIeHUs : yueOHOe mocobue / [1. B.
[Mapdenos, . A. [TerpyceBuu. — Mocksa : PTY MUPDA, 2022. — 92 ¢. — Texkcr :
anexTpoHHbIl // JIaHb : 3MekTpOHHO-O0uOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/265658 (mara obpamenus: 26.12.2022). — Pexxum goctyma: ajs
aBTOPU3. TOJIH30BATEIIEH.

[ononHuTenbHaa anTepaTypa

1. OcHOBBI pa0OTHI ¢ TeXHOOTHEN MapautenbHbiX Beraucaenuit CUDA : yueOHOe mocooue /
cocrasutenb C. U. Enecuna. — Psizans : PTPTY, 2020. — 80 ¢. — Tekcr : anmexrponnsiii // JIaus :
3MeKTPOHHO-O0nbanoTeunas cucrema. — URL: https://e.lanbook.com/book/220436 (naTa
obpamenus: 26.12.2022). — Pexxum gocTtyna: 1uist aBTOPHU3. TOJIB30BATEIICH.

2. Mopenu u MeTOABI HCCIIe0BaHUS MHPOPMALMOHHBIX cucTeM : MoHOTpadus / A. JI. XOMOHEHKO,
A.T. baceipos, B. I1. by6HoB [u ap.] ; mox penakmueit A. JI. Xomonenko. — Cankt-IletepOypr :
Jlanb, 2022. — 204 ¢. — ISBN 978-5-8114-3675-0. — Tekcr : anekTpoHHbiit // JlaHb :
3eKTPOHHO-0ubInoTeunas cucrema. — URL: https://e.lanbook.com/book/206684 (nata
obparenus: 29.12.2022). — Pesxum qocTyma: 1isi aBTOPH3. TOJb30BaTEIEH.

NHTepHeT-pecypcsl

1. BeruuciurensHbie TEXHOIOTHH : 3JIEKTPOHHAs Bepcusi skypHana / OUL] UBT : [caiit]. —
Hosocubupck. —2023. — ISSN 1560-7534. — URL: http://www.ict.nsc.ru/jct/site_content (mata
obpamenus: 03.04.2023). — TekcT : 2IEKTPOHHBII.

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToaunyeckoe obecrneyeHme

1. Bumskos B. A. [TapannensHble BEIYUCIATEIbHBIE METOABI [ DIIEKTPOHHBIN pecypc] :
yuebHO-MeTonmueckoe mocodue / B. A. BmBkos ; HoBocu®6. roc. TexH. yH-T. - HoBOoCHOHpCK,
[2011]. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000161040. - 3aru. ¢ 3xpaHa.
2. Jlebenes, A. C. TexHon0THs TTapaUIeIFHOTO TPOTPAMMHUPOBAHUS © Y4eOHO-METOANIECKOE
nocobue / A. C. Jlebenes, 111. I'. Maromenos. — Mocksa : PTY MHUPDA, 2021. — 98 ¢c. — Texkcrt
: 3JIeKTPOHHBIN // JIaHb : 371eKTPOHHO-O0MOInoTeuHast cuctema. — URL:
https://e.lanbook.com/book/176524 (nara oopamenus: 10.03.2023). — Pexxum goctyma: ajs
aBTOPU3. MOJB30BATEICH.

3. Aynkuna M. I1. Opraamn3zanumsi caMmoCTOsITeNIbHOU paboThl cTyneHToB HoBOCHOMpCKOTO
rOCYJapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToamdeckoe mocodue / M. T1.
Hynxwuna, FO0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: Usn-so HI'TY, 2022 - 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum qocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneunann3npoBaHHOEe NporpamMmmHoe obecreyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpw ocyLecTBNeHMN 06pa3oBaTeNbHONO NpoLecca Mo AUCUMNANHE NPUMEHSIOTCS 3/1EMEHTI
ANCTaHLMOHHBLIX 06pa3oBaTe/IbHbIX TEXHOMOMIA, @ TaKXKe CUHXPOHHOIO U aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3NEKTPOHHOIN MH(OPMaLMOHHO-06pa3oBaTenibHoM cpeabl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTMeaMa-NpPoeKTop, 3KPaH, KOMMNbTEP
ANS YNPaBieHNs)

[ns NpoBeieHNA NEKLIMOHHbIX U
MPaKTUYECKNX 3aHATUI
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1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

OO6oOmienHass CcTpykTypa (OHIA OICHOYHBIX CpeIcTB 1o AucuumuinHe [lapamnensHbie
BBIUHCIIUTENbHBIE TEXHOJNOTUU TMpejacTaBieHa B Tabnuie. COBOKYMHOCTh pe3yJlbTaTOB OOyUEHHUS I10
TUCITUTIIMHE COOTHECEHA C YPOBHSMHU C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH M COOTHECEHHBIMH C HUMU
uHAMKaTOpamMu. MHAMKATOPBI TOCTHXKEHUSI KOMIIETEHIUN H3MepsSeMbl C MOMOIIBIO CPEJCTB TEKYIIeH U
MIPOMEKYTOUHOM aTTeCTaluy o AucuMIuInHe [lapanienbHble BHIYUCIUTENbHBIE TEXHOJIOTUH.

Tao0muma
JTansbl OLEHKHU pPe3yJIbTATOB 00y4eHus U
COOTHECEHHBIX ¢ HUMM MHIMKATOPOB
JOCTHKEHUs KOMIIeTeHIn i
®opmupyemble HNupukatopsl Meponpusirus
- Temsbl TEeKyIero KOHTPOJIs
KOMIIeTeHIUH KOMIleTeH Ui IIpoMe:xkyTouHas
(KOHTpOJIbHAS
padoTa, KypcoBoii arrecratis
(3x3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[1IK-2.B/HA 2. Umeer Beixon u  perucrpaumst  Ha|KoHtposbHas paboTa,|3adyer,
CrocoOHOCTh MpEACTaBICHUE O MHOTI'ONPOLECCOPHOM paszaeinsl 2,3.4,5,|Bonpoce1.1,2,3,
MIPOBOJIUTH BEAYLIUX BBIYHCIIMTEIIBHOM knacrtepe [3aganus 1,5 4,56,7,9,11, 15,16
(hyHTaMeHTa bHBIE M |TEXHOIOTHIX U CCKIJ CO PAH.
TPUKJIaIHBIC METOJMKaX B 3amporpaMMHpOBaTh  3aJaHHBIHA
WCCIIeTOBAHUS B|oOyacTv mpoBeeHNs |apauieTbHBIH ANTOPUTM,
obmacTé  SAEPHOI |IKCIEPIMEHTAIFHONW |OTIaAWTh €r0 W IONY4HTh
¢u3MKH W AAEpPHO- |M HaydHO- KOHKpPETHBIE pe3yIBTATHL.
SHEPreTUUECKUX uccienoBatenbekor  |I[lomyuuth XapaKTCPUCTUKH
TEXHOJIOT Uit JIeSITEIbHOCTH B napajuieIbHOTO ajaropurMa
oOactu siiepHoi Hanucanue napasienbHON
(GU3UKHU U AICPHBIX  |porpaMMbl  OOMEHA JaHHBIMH
TEXHOJIOTUI MEXJy MpoIeccopaMu IO CXeMe
"konb1o". Ilomyuenue BbIIAuN
OTYETOB MIPOIIECCOPOB.
Hanucanue TapajuieIbHON
mporpaMmsl  oOMeHa JaHHBIMH
MEXTY IIpoIIeCCOpaMIL.
[lomyyenne  BBIHAYM  OTYETOB
TIPOIIECCOPOB. Hanucanune
napajuiesibHOM MIPOTrPaMMBbI
nepeaavy 4ucia ¢ mpoueccopa Ha
IIPOLECCOP.
[1IK-4.B/HA 3. Ymers onpenensts [Beixon m perucrpaums  Ha|KonTtponbnas paborta|3auer, BOIIPOCHI
CrocoOHOCTh HEO0OXO0IUMBbIE MHOTOITPOIIECCOPHOM 2,3, 3aganus 2,3,4 8,10,12,13,14,
OCYLIECTBJIATh pecypcesl i BBIYHCIIUTEILHOM KJIacTepe 17,19,20
IIPOEKTHYIO peanuzauuu CCKIQ CO PAH.
JeSITeTTHHOCTD Ha |IPOEKTHBIX 337134 3anporpaMMHpOBaTh  3aJaHHBIHA
BCEX JTamnax TapajuIeTbHBINH ANTOPUTM,
JKU3HEHHOTO —IIMKJIA OTHAIWTh €r0 W  IONY4YHTh
MPOEKTa KOHKpPETHBIE pe3yIBTATHL.
[omyuurts XapaKTePUCTUKH
apajuIelbHOTO anropuT™Ma
Hamnucanue napajuiebHON
mporpaMmbl  OOMEHa JTaHHBIMH
MEXJy MpoIeccopaMu IO CXEeMe
"konbuo". Ilomyuenue BblIAuN
OTUYETOB IPOLIECCOPOB.
Hanwucanue TapajuieIbHON
mporpaMmsl  oOMeHa JaHHBIMH
MEXTY TIpoIIeCCOpaMiL.
[lomyyenne  BBIHAYM  OTYETOB
TIPOIIECCOPOB. Hanmcanune




napauieJIbHON IPOrpamMMBbl
nepesady 4Kcia ¢ mporeccopa Ha
POLIECCOpP.

2. MeTtoauka oneHk# 3TanoB GopMUPOBAHUS KOMIIETEHUMH M0 JUCUMILIUHE

Pesynbrartel oOyueHuss MO MAUCLUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B MpOrpamMme
MHAMKATOpaMu JOCTM)KEHHSI KOMIIETEHLMH IPOBEPSIOTCA INpPU IPOBENECHUM MEPOIPHUATHH TEKyIel
aTTecTaluuu (KOHTPOJIs) B MPOIecce M3YUeHHsI TUCIUIUIMHBI, YKa3aHHBIX B TabnuIe pasnaena 1.

B 8 cemectpe 00s3aTenbHBIM 3TaloM TEKYLIEH aTTecTalMy SBISETCS KOHTpOJbHas padorta.
TpebGoBaHMsI K BBHIMOJIHEHUIO KOHTPOJIBHOM pabOThl, COCTaB U MpaBWia OIEHKU CHOPMYIHUPOBAHBI B
[IaCIOpPTe KOHTPOJIbHOU PaOOTHI.

[TpomexyTouHas aTTecTalus MO JAMCUHMIIJIMHE TPOBOIUTCA B 8 cemecTpe - B (popme 3auera,
KOTOPBI HAmpaBlieH Ha OIEHKY CHOPMHPOBAHHOCTH pE3yabTaTOB OOYYEHHsS MO JUCITUILINHE,
COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B IIpOrpaMMe WHIUKaTopamMu AocTwkenus komneteHiui [1K-2.B/HA,
ITK-4.B/HA u COOTHECEHHBIX ¢ HUMH HHIUKATOPOB. (CM. Ta0nuiry pazzaena 1).

3adeTr MPOBOAUTCS B YCTHOH (hopme, 1o Ousieram.

OO0mue npaBuiia BHICTABIICHUS OLEHOK TEKYIIEH M MPOMEXYTOYHOM aTTecTallvy MO AUCIUIUIMHE
OTpeNIeTAI0TCS OATTbHO-PEHTHHTOBOM CUCTEMOM, IPUBEJCHHON B paboyeil mporpaMMe TUCITUTIITUHBL.

Ha ocHoBanuu kputepueB, MPUBEACHHBIX B I1. 3, OCYIIIECTBISETCS OIEHKA YPOBHEHM TOCTUTHYTBIX
pe3yabTaTOB 00YUYEHUS 10 JUCITUTIIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B MMPOTPAMME MHIUKATOPAMHU
noctmxenus komnereniuii [1K-2.B/HA, ITK-4.B/HA, 3akperieHHbIX 32 TUCIUTUTHHOM.

O0masi xapakTepucTUKa YPOBHeH pe3yJIbTATOB 00y4eHHUs, COOTHECEHHbIX ¢ MHAMKATOPAMHU
JOCTHKEHHUSI KOMIIEeTeHIM I

IpoaBunyTelii. TeopeTnueckoe conepkanue Kypca 0CBOCHO MOJHOCThIO. CTYJIEHT IEMOHCTPUPYET
cUCTeMaTh4Yeckoe M IiyOOKoe MOHMMaHHE Y4eOHOTO Marepuana U CHOCOOHOCTh K CaMOCTOSITEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHUIO 3HAHWM B XOJI¢ JajbHeWmeld y4deOHoW paboTel W mpodeccHOHATBHON
nesirenbHOCTH. ChopMHpOBaHBI HEOOXOJMMBIE HAaBBIKM MpPAaKTU4YECKOM pa®oThl. Bee yueOHble 3amaHus,
MPEelyCMOTPEHHbIE MPOrpaMMoOi 0Oy4eHUs, BBIOJIHEHbI KayeCTBEHHO, Oe3 3aMedaHuil. Pe3ynbTarhbl
00y4YeHHs 10 AUCIUILTUHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IPOrpaMMe WHAMKATOPAMH JOCTHKCHHUS
KOMIETEHIIH, OLICHEHBI YHUCIIOM 0aJIOB, BXOSIIMM B TMANa30H MPOJABUHYTOIO YPOBHSI.

Ba3zoBblIii. Teoperndeckoe conepikanue Kypca 0CBOEHO B 00beMe, HE0OX0TUMOM JIJIs TaTbHEHIei
yaeObl 1 ipoeccHoHanbHOM neaTenbHOCTH. HaBbiku nmpakTrueckoit padboTel chopMHpOBaHbI HA 0230BOM
ypoBHE. Bce mpeaycMOoTpeHHbIe TporpaMMoi 00y4YeHHs yaeOHbIEe 3a/laHus BHITIOJTHEHBI ¢ HEOOIBIIUMU
norpemHocTsIMu. Pe3ynpTaThl 00ydeHHS MO JUCIHUIUIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
nmporpaMmMe MHIAUKATOpaM JOCTUKCHUA KOMHGTGHHHﬁ, OLCHCHbI YU CIIOM 6aJIJIOB B MMpeaciiax 6330BOF0
YpPOBHSI.

IMoporoBelii. TeopeTndeckoe coJepKaHHE Kypca OCBOGHO B 00beMe, HEOOXOAMMOM IS
JTanbHEHIeH yaeOnl 1 MpodeCcCHOHATBHON NeATeIbHOCTH. HeKoTophle MpakTHYeCKre HaBBIKK PabOTHI C
chopmupoBaHbl ¢ TpoOeramu. YueOHbIE 3aqaHUs, MPEAYCMOTPEHHBIC NPOrpaMMOil 0OydeHwus,
BBITNOJIHSUIMCH C OIIMOKaMU, UCIIPaBICHHBIMU 101 PYKOBOJICTBOM IpenojaBaTeis. Pe3ynbraTsl o0yueHus
N0 JUCIHUIUIMHE, COOTHECEHHbIE C YCTAHOBJICHHBIMHU B MPOrpaMMe HHIUKATOPAMHU JOCTHXKECHUS
KOMIIETEHIIU, OLICHEHbI YHUCJIOM 0aJUIOB B IIpejieaxX MOPOroBOro YpOBHS.

Hu:ke moporoBoro. Teoperudeckoe coiepikaHue Kypca ocBoeHO (pparmenrapHo. HeoOxomnmeble
HaBBIKM TPAKTHYECKOH paboOThl C(OPMHPOBAHBI MHUHMMAIBHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMM,
MPElyCMOTPEHHBIX MPOrpaMMOi OOy4YeHHsI, HE BBINOJIHEHBI. Pe3ynbTaThl OOy4YeHHs] MO TUCLUILIMHE,
COOTHECEHHBIE C YCTAHOBJIEHHBIMHU B IPOTpPAaMME€ MHAMKATOPaMHU JOCTHKEHHUS KOMIIETEHIUH, OLICHEHbI
YHCIIOM 0aJsIoB, BXOASIIKX B IMANa30H HIKE MOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
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IHacnopr 3a4era

10 JUCHHUITJINHE «HapannenLHLIe BBIYHMCIIUTCIBHBIC TEXHOJIOT U, 8 CEMECTP

1. Meroanka oueHKH

3auer TPOBOIUTCS B ycTHOM dopme, mo Owieram. buier coctouT u3 2 BONPOCOB U
dbopMupyeTCst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBIN BOMPOC BBIOMpAETCS M3 Trara3oHa Bompocos 1-10;
— BTOpPOM BOMPOC U3 Auarna3oHa BorpocoB 11-20;

Takum 00pa3om, MPOBEPSIOTCS PE3yAbTATHI O0YUEHHS 0 AMCIUIUIHHE, COOTHECCHHBIC C
YCTAaHOBJICHHBIMU B IIPOrpaMM€C€ HHAUKATOpaMU JOCTUKCHU KOMHGTGHHHﬁ.

Ha 3auere mpemnomaBarens BIOpaBe 3a1aBaTh CTYACHTY YTOYHSIONIIHE W IOIOJHHUTCIBHBIC
BOIIPOCHI U3 001Iero rnepedns (1. 4).

dopMa Guiera [yist 3aUeTa

HOBOCUBUPCKU T'OCYJAPCTBEHHbIN TEXHUUECKWI YHUBEPCUTET
Qakynsrer OTO

Bbuaer Ne
K 3a4ery 1o aucuuiuimbe «llapanienbHbie BBIMUCTUTEIbHBIE TEXHOJIOTHI»

1. YCTpOiCTBO BBIYMCIUTEIBHOTO KacTepa
2. CocTaBUTh NapajuIeIbHbINA AITOPUTM C TOHKOW JaHHBIX

VYTBepxaaio: 3aB. kKapeapon nomxHocTs, DO
(moamnuce)

(nata)

2. Kpurepum oueHKH pe3ybTaTOB 00y4eHHsl, COOTHECEHHbIX C YPOBHIMU OCBOCHUS
HHINKATOPOB JI0CTHKEHUSI KOMIIETEeHIUI

OtBer Ha OwyeT ajid 3adeTa 3acCUMTHIBACTCS HAa NMPOJABHMHYTOM YPOBHE, €CIH CTYICHT
MIPOBOJIUT CPABHUTEJbHBIM KOMIUIEKCHBIN aHAN3 MaTepuala, BhISBISET MpoOIeMbl, Mpeiaraet
MEXaHU3Mbl HMX pEILIEHHUs, MPEICTaBIsECT KOJIMYECTBEHHbIE XapaKTEPUCTHKU OIpPEICIIEHHbBIX
MPOLIECCOB, MPHUBOJUT KOHKPETHbIE NpPUMEpPhI, HE JomyckaeT omuOoK. COBOKYMHOCThH
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pe3yabTaToB OOY4YEeHHs MO MUCHUIUIMHE M COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTHKEHUS
KOMIICTCHIIMA HE COJCPKUT MpoOesoB. YCTaHOBICHHBIE B TPOrpaMMe KOMIIETCHIIUU
chopMupoBaHbI B oJTHOM o0beMe. OrnieHka coctaBiset om 17 do 20 6annos.

OrtBer Ha OuIteT JuIs 3a4eTa 3aCYMTHIBACTCS HAa 0230BOM ypPOBHE, €CITH CTYJCHT IIPH OTBETE
Ha BOIPOCH (HOPMYIUPYET OCHOBHBIC MOHATHUS, JACT XapPaKTEPUCTUKY IPOLIECCOB, SBICHHIA,
IPOBOANT aHAJM3 MPUYHH, YCIOBHH, CIOCOOCH MPEICTaBUTh KOJMYECTBEHHbBIC 1 KAUeCTBEHHBIC
XapaKTEePUCTHKH MporieccoB. COBOKYIMHOCTh Pe3yIbTATOB 00yUEHHs M0 AUCHUIUINHE (MOAYIIO) U
COOTHECEHHBIX C HUMH HWHAWKATOPOB TOCTIDKCHUS KOMIIETCHIUIH CONEP)KUT HECYIIECCTBEHHBIC
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIMK C(HOPMHUPOBAHBI Ha 0a30BOM YpOBHE.
Ouenka cocrasiisieT om 14 0o 16 bannos.

OrtBeT Ha OHJIET /114 3a4eTa 3aCUUTHIBACTCS HA IOPOTOBOM YPOBHE, €CIIU CTYACHT IPH OTBETE
Ha BOIPOCHI JIa€T ONpEJe/IeHHe OCHOBHBIX IMOHATHH, MOXET IMOKa3aTh MPUIUHHO-CIICICTBEHHBIC
cBs13U siBJeHNnH. COBOKYITHOCTD PE3yJIbTaTOB 00YyUEHHs 110 TUCIMIUTMHE U COOTHECEHHBIX C HUMH
MHIMKATOPOB JOCTHXCHUS KOMIIETCHIUI CONEPKUT MPOOEIbl. Y CTaHOBJICHHBIE B MPOTpaMMe
KOMITETEHIIMH C()OPMHUPOBAHBI HAa TOPOroBoM ypoBHe. Ouenka coctasisieT om 11 0o 13 6annos.

OtBer Ha OWieT mId 3a4deTa CUUTACTCS HeYAOBJIETBOPHTEILHbIM (HIKE MOPOTOBOTO
YPOBHS1), €CJIM CTYACHT NPU OTBETE HA BOMNPOCHI HE JaeT OINpEeNICHUH OCHOBHBIX MOHSATHH, HE
CIIOCOOCH TOKa3aTh NPHYMHHO-CIICACTBEHHBIC CBS3M sBICHUH. COBOKYHMHOCTH pPE3YJIBTaTOB
00y4YeHHs O JUCLUIUIMHE U COOTHECEHHBIX C HUMM MHIMKATOPOB JOCTHKEHHUS KOMIIETCHIMN
COIEP)KUT CYIIECTBEHHBIE MpPOOENbl. YCTAaHOBJIEGHHBIE B IPOrpaMMe KOMIICTCHIIMH HE
chopmupoBanbl. OLieHKa coCTaBIsIeT meHee 10 6annos.

3. [Ixana oneHKH

3auer cunTaeTcs CIaHHBIM, €CJIM CyMMa 0aJlIoB 1O BCEM 3a/1aHusIM Ouera coctanisier oT 11
O6awioB BrmountenbHOo. Cymma wmenee 10 0amnoB mpu3HAETCs HEYAOBIETBOPUTEIbHBIM
Pe3yNbTaToOM NMPOMEKYTOYHON aTTECTALUU MO TUCIUIIINHE.

B oOmieii omeHke 1o MUCHUIUIMHE OaUTbl 32 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUjaMu OAJITLHO-PEUTUHTOBOM CUCTEMBI, ycTaHOBICHHBIMHA B HI'TY.

4. BOHpOCbI K 3a4€Ty 0 JTUCHHUIIJIMHE «HapanneanLIe BBIYHUCIINTCIBHBIC TCXHOJIOT U

Y CTpolcTBO BEIMUCIUTEIBLHOTO KlacTepa

3akon AMmpaana

[TpoGnembl roHKH JaHHBIX. [IpuMepsI

[Tpobnembl OIOKUPOBOK TNPH MEPECHUIKE COOOIIECHHH B CHCTEMax C pacmpenenéHHON

namsTeio. [Tpumepsl

OcHoBHbIE PyHKIMU OUOINOTEKH PabOTHI ¢ pacnpeaeaéHHbIMUA JaHHBIMU MPI

Bunpl napamnennszma. OCHOBHBIE HHCTPYMEHTHI IS CO3[IaHUs MMAPAJUIEIIbHBIX IPOIPaMM

Onenku 3¢ (HEeKTUBHOCTH MaPAIUIEIBHBIX alTOPUTMOB U IPOTPaMM

[IporpammupoBaHue B cuctemMax ¢ o01miei namsrpio. O0mue u pazuesnseMple IepeMEeHHbBIC

Atomaphsble onepauuu. OnpeesneHne U NpuMepsl B pa3IndHbIX TEXHOJIOTUAX

10. MeToibl IEKOMIIO3UIINHU 3a/1a4 B CUCTEMaX C OOIIEH U pacrpeeiéHHOM MaMsIThIO

11. CunpHas u cnabas MaciITabupyeMOoCTb MapajuIeIbHOTO aJrOpUTMa

12. IToctpoenue Tonoaoruii ¢ nomoiibio MPI

13. banancupoBKa BHIYUCIUTEIbHON HATPY3KHU.

14. Ilepechlika JaHHBIX MO KPYTy B CUCTEMAX C pacnpeaea€HHON MaMsIThIO

15. MapannenbHelii anroput™ pacuéra yucina [1u yepes onpenenéHHbIl nHTETpai A1 o01mei
naMsATH

16. TIpumep anropuT™a peIyKIUU B CUCTEMAX C OOIIel MaMsThIO

17. Ilepechlika JaHHBIX MO KPYTy B CUCTEMAX C pacnpeiea€HHON MaMsIThIO
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18. brok-cxema nmapasuieNbHOTO CIOKEHHUS BEKTOPOB B CUCTEME C O0IIel U pacnpeaenéHHON
HaMsIThIO

19. Coznanue TOMOJIOTHH IS ABYXYPOBHEBOU JIEKOMIO3HULIUN O0JIACTH

20. CocTaBUTH NapajiebHbIN aITOPUTM C TOHKOM TaHHBIX
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ITacniopT KOHTPOJILHOI padoOTHI

o III/ICI_[I/IHHI/IHe«HapaHJIGJIBHLIe BBIYUCIUTCIBHBIC TCXHOJIOTHUN)), 8 CCMCCTP

1. MeToanka oneHKH

BrinonHenue KOHTPOIBHON paboThl sBIsieTcss POPMOI TeKyIIeH aTTecTalu (KOHTPOJIs)
M0 TUCHUILINHE, TPEIyCMOTPEHHOM yueOHBIM IIAHOM.

KonTponpHas pabora HampaBieHa Ha 3aKpeIUICHHE W TPOBEPKY YPOBHS BIIAJICHUS
yu4eOHBIM MAaTEepHaIOM MO TEOPETUYECKUM TE€MaM M TeMaM MpPaKTHYECKHX 3aHSITHH, a Takxke
(opMHpOBaHHE HABBHIKOB CAMOCTOSATEIBHOTO aHallM3a MPOIECCOB U SBICHUM, MOCTPOCHHUS U
IIPUMEHEHNUS NAPAJLICIBHBIX aJITOPUTMOB I PELICHMS IIPUKIIAHBIX 3a/1a4.

KontponpHas pabota npoBOAUTCS IO TEMaM:

1. BeIxox m peructpaiysi Ha MHOTONIPOLIECCOPHOM BeluuciuTensHoM knactepe CCKL[ CO

PAH.

2. 3amporpaMMHpOBaTh 33JIaHHBIH IapauUICNbHBIN aJrOPUTM, OTIAIUTh €ro M IONYIHTh
KOHKPETHBIE PE3YIbTaThI.
[MoxyunTs XapaKTepUCTHKN MapayIeIbHOTO aJTOPUTMA.
Hammcanne mnapasuiensHO mporpamMmbl oOMEHa JaHHBIMH MEKAY IPOIECCOpaMH IO
cxeMe "KoJb1o".
[omyueHne BbIIauU OTYETOB MPOLIECCOPOB.
Harmmcanme napasiensHOM TporpaMMbl 0OMEHa JTaHHBIMHU MEKIY IIPOLIECCOPaMH.
[omyueHne BbIIauu OTYETOB MPOLIECCOPOB.
Hanucanue napamnenbHO# IporpaMMsl Iepeiadyy Yucia ¢ IpoLeccopa Ha MpoLeccop

B

S

Homep mHAMBUAYalbHOTO 3a/aHusl OMpEENseTcs MO MOPSAKOBOMY HOMepY (haMuIuu
CTYJEHTa B CIIUCKe Irpynibl. FI3MeHeHne BapraHTa 3a/1aHusl BO3MO>KHO TOJIBKO 110 COIIACOBAHUIO
C TIPEro/iaBaTeseM.

KonuyectBo BapuaHTOB JOCTAaTOYHO JUIsI OOECIEUEHHUs, KaXIOro OO0ydarouerocs
3aJJaHuEeM KOHTPOJIBLHOU paboThI.

Cmpyxmypa KoumpoabHOU pabomwl:

1. TutynpHBIN JHCT ¢ yKa3aHueM BapuanTta padbotel 1 DO crynenTa

2. BBenenue (aKTyaJIbHOCTb, LIE€TTh, 334a4H).

3. OcHoBHas 4acTh (3a7aHUE KOHTPOJIBLHON PabOTHI).

4. 3axmirodeHue (BbIBOABI M PEKOMEHAINH, OLeHKA 3(PPEKTUBHOCTH NapaieIbHOTO
aJIToOpUTMa).

5. CHoucok IuTeparypbl U HCTOYHUKOB (TIpU HAJIUYUH).

Bo BBenenuu opMynupyrorcs KpaTko 000CHOBBIBAETCSl aKTYyallbHOCTh, 11€Ib U 3a/1a4H,
JTAeTCsl KpaTKasi XapaKTepUCTUKA CTENEHU U3Y4EHHOCTH BOIIPOCA.

OcHOBHasl 4acTh — 3TO pelIeHHE 3aJaHusl KOHTPOJIbHOW paboThl. OHO JOKHO OBITH
CaMOCTOSITENIHBIM, Pa3BEPHYTHIM M apryMEHTUPOBAaHHBIM. Ilpn HEOOXOAMMOCTH OCHOBHAas
4acTb MOXET ObITh pa3dura Ha Oosiee Meikue Bompochkl. OHa JTOJKHA COJEp)KaTh ONMHMCAHUE
MHCTPYMEHTA, UCIIOJIb30BAHHOTO TIPU BBIOJIHEHUM, a TaKXKe,IPH HAJIMYUHU,CCBUIKM Ha
U3YUYCHHYIO JIUTepaTypy, HOPMAaTHBHBIE aKTbl W HMHTEPHET-UCTOUYHUKH, OGOpMIICHHbIE
MOCTPAHUYHO B COOTBETCTBUU C OMOIHOrpaduuecKuMu TpeOOBaHUSIMHU.

3aKiIroueHre: M3JI0KEeHHEe OOILEero BbIBOJA MO M3YYEHHOW MpoliieMe U MpeasiaraeéMbIX
PEKOMEHIALINM.

Crnmcok  nutepaTypbl OQOpMIISIETCS B COOTBETCTBHM ¢  OuOIMorpaduyecKuMu



TpeOOBaHUSAMHU B aI()aBUTHOM IOPSAIKE M BKIIOYACT O 5 MCTOYHUKOB (KHUT, CTAaTeH pa3HBIX
aBTOPOB, HMHTEPHET-HCTOYHHKOB, JIOKYMEHTOB), KOTOpPbhIC OBUIM HM3Y4YCHBI IPH BBHITIOJIHECHUH
KOHTPOJIbHOM pa0OTHI.

PexomeHyeTcst u3marath MBICIIH IO CYIIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaenuro:

O0bemM KOHTPOJBHON paboThl A0 10 cTpaHUI] MAIIMHOMHMCHOTO TeKcTa (opmara A4.
HIpudt TimesNewRoman, 12. Bo3moxHO mpenctaBieHue paboOThl B BHUJAE IMPE3CHTALUH.
Hymepanus crpanuil CKBO3Has, B HHKHEM 4YacTU JUCTa MO IEHTPY apaOCKUMU HHUPpaMu.
KontponpHast pabora n0mKHA OBITH OTpPENAaKTUPOBaHA, HE cCOJAEpKaTh opdorpaduveckux,
CHUHTAKCHYCCKHUX M CTHJICBBIX OIIHOOK.

KonrponbHast pabora mpenoctaBisieTcss ISl MPOBEPKH B AJIEKTPOHHOM BHJE B CPOK,
YCTaHOBJIEHHBIN MpenogaBaTeneM. [Ipu monoXuTeTbHOM pe3yibTaTe OLEHUBAHUS KOHTPOJILHOM
paboThI CTyIEHT MpeJCcTaBIseT paboTy mepen IPyNnoi U 3allUIIaeT 10 CeCCUU B Ha3HAUYCHHOE
npenofaBareneM BpeMsa. [lo pesynbrataM 3alMTBl CTYIEHTY BBICTABIISETCS OLEHKA B
COOTBETCTBUH C KPUTEPHUSIMHU, IPUBEACHHBIMHU B T1. 2 HacTosero [lacmopra.

KontponbHas paboTa mpoBOIUTCS 1O TeMaM 1-8, 1 BKIIIOYAaeT MHIWBHUAYATBHOE 3aJaHuE.
BrInonHseTcs NMCbMEHHO WM B BHJIE PE3EHTALINH.

. Kpurepuu oueHKH pe3yJibTAaTOB 00y4eHHs, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
HHINKATOPOB J0CTHKEHUSI KOMIIETEeHIUii

OOure mpaBuia BBHICTABICHHUS OLEHOK TEKYIIEH aTTeCTalud OMpPENesioTcs OaibHO-
PEUTHUHTOBOM CUCTEMOM, YCTAaHOBJIEHHOM JOKalbHbIM akToM HI'TY.

KonrponbHast pa®ora BBHIIOJIHEHA HA MNPOJABHHYTOM YpPOBHE, €CIM CTPYKTYpa,
conmepkanue U odopmiieHue padOThl COOTBETCTBYETTpEOOBaHHSIM. Bce 4yacTw KOHTPOIBHOMN
paboTHI COTIIaCOBaHbI, TEKCT JIOTHYHO BBICTPOEH M SIBIISICTCSI aBTOPCKUM. [IpUCYTCTBYIOT CCHUIKH
Ha HOpMAaTHBHbIE JOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. Pabora mpencraBneHa 1 mpoBEpKU
B YCTAHOBJICHHBIE CPOKH. AHAIIN3 KaXXIOTO U3 Pa3IelIOB KOHTPOJIBHOM pabOThI CBHIIETEILCTBYET
0 TOM, YTO COBOKYITHOCTbH PE€3yJIbTaTOB €€ BBHIOJHEHHUS U COOTHECEHHBIX C HUMHU MHIUKATOPOB
JTOCTHDKCHHSI KOMIIETECHITMH HE COACPKUT MPOOENoB. 3aKperuieHHbIe 32 KOHTPOJIBHON paboToi
KOMITETEHIINH C(OPMHUPOBAHBIHA IPOABUHYTOM ypoBHe. OrieHka coctasisietr oml7 0020 6annos.

KontponbHast paboTa BeIITOJIHEHA HA 6A30BOM YPOBHE, €CIIH CTPYKTYypa, COJEpKAHHUE U
opopmiieHHe pabOThI COOTBETCTBYETTPEOOBAaHUSAM, HO padoTa COACPKUT CIUHUYHBIC HE
NPUHIUIAATIBHBIE OIMMMOKH, HCIPABICHHBIE TOCIE 3aMeuaHHii npenojaBareis. Bce dvactu
KOHTPOJIbHOM palOThl COIJIACOBAHBI, TEKCT JIOTHYHO BBICTPOCH U SIBISETCS AaBTOPCKUM.
[IpuCyTCTBYIOT CCBUIKM Ha HOpPMATHBHBIC IOKYMEHTHI M aKTyaJbHYIO JMTepaTypy. Pabora
OpejcTaBieHa Ui TPOBEPKM B YCTAHOBJICHHBIE CPOKH. AHAIN3 KaXIOrO0 W3 Pa3lesioB
KOHTPOJILHON PabOThI CBHIETEILCTBYET O TOM, YTO COBOKYITHOCTh PE3yJIbTATOB €€ BBIMIOJTHEHUS
U COOTHECEHHBIX C HUMH MHJUKATOPOB JOCTH)KEHUSI KOMIIETEHIMI COACP)KUT HECYIIECTBEHHbBIE
npoOenbl. 3aKperuIeHHbIC 32 KOHTPOJBHON pa0oTOM KOMITETCHIIMH CPOpMUpOBaHBIHA 0Aa30BOM
ypoBHe. OueHnka coctaBiuser oml4 0ol6 6annos.

KonTtponbHast paboTa BEIOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYypa, COACpKaHUE
U opopmieHne pabOTBl COOTBETCTBYETTPEOOBaHMSIM, HO padoTa COACPKUT OIIHOKH,
HEOJHOKPATHO HMCIIPABIISIEMbIE ITOCIIE 3aMeYaHmii pernoaaBatesnss. YacTn KOHTPOJIBHON paOboThI B
[IEJIOM CcOorjlacoBaHbl. IIpHUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHBIE TOKYMEHTHI M aKTyaJbHYIO
auteparypy. PaboTa npencraBiieHa uisi TPOBEPKU B YCTAHOBJICHHBIC CPOKU. AHAIN3 KaKIOTO U3
pa3aenoB KOHTPOJIBHOM pabOThl CBHIETENBCTBYET O TOM, YTO COBOKYIIHOCTH pE3yJbTaTOB €€
BBITTOJIHEHUSI ¥ COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTIDKEHHSI KOMIETCHIUH COHEPIKUT
npoOenbl. 3aKkpeIuieHHble 3a KOHTPOJbHOM paboToil KoMmeTeHIMH CHOPMHPOBAHBIHA
nmoporoBoM ypoBHe. OleHka cocTaBisieT oml 1 0ol3 6annos.

KonrponbsHast pabora cuMTaeTcsi He BBINOJHEHHOM, €CI CTPYKTYpa, COACp)KaHUE U



oopmieHue pabOTBI HE COOTBETCTBYETTPeOOBAHMSAM, pPabOTa COJCPKHUT CYIIECCTBEHHBIC
omuOKH, He UCTIPaBICHHBIC MTOCTIE 3aMEeYaHni npenojasareins. YacTn KOHTPOJIBHOM paboThl HE
coryiacoBanbl. OTCYTCTBYIOT CCBIJIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTYyaJbHYIO JIUTEPATYPY.
Pabota He mpezcTaBiieHa Ui IPOBEPKH B YCTAaHOBJICHHBIE CPOKH. AHAIN3 Ka)KIOTO U3 pa3/ieioB
KOHTPOJILHOM pabOThl CBUAETEILCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIbTaTOB €€ BBHITOJHEHUS
¥ COOTHECCHHBIX C HUMH WHAWKATOPOB JIOCTHKCHUS KOMIIETCHIUI HE COJIEPKHUT MHOXKECTBO
CYIIECTBEHHBIX MpPOOENOB. 3akKperyieHHbIE 3a KOHTPOJBHOW paboTOH KOMIIETCHIHMU He
chopmupoBanbl. Ornenka coctasisietr om () 0010 bannos.

2. IIxajnga ouneHkKH

KonrponbsHast pabota kak (opma Tekyuied arrectanuil (KOHTPOJIA) MO JUCIHMIUIHHE
CUUTAETCS YCIEIIHO BBIIOJHEHHOM, €CIM CyMMa IOJIYYEHHBIX OaIOB 1O BCEM €€ 3aJaHusM
cocranisier oT 10 10 20 GaymuioB BKIIOYUTENHHO.

B o0mieit omeHke mo AWCHUIUIMHE Oaulbl 3a BBIMIOJHEHHWE KOHTPOJIBHOM paboThI
YUUTBIBAIOTCSI B COOTBETCTBUHM C MpPaBUIAMHM OaUIbHO-PEHTUHTOBOM CHUCTEMbl W TaOIMLECH

COOTBETCTBUS OAJIJIOB, TPAJUITMOHHONW OlleHKHW M OykBeHHOU ornieHkn ECTS, ycTaHOBIGEHHBIMU B
HITY.

3. IlpuMepHbIi nepeyeHb 3aJaHUl (BAPMAHTOB) KOHTPOJIbLHOM padoThI

1. Tloacy€t yacTOTHI BCTPEUAEMOCTH CUMBOJIOB B CTPOKE C UCIOJIb30BAaHUEM MapaICIbHOTO
ajaropuTMa.

2. Tlowmck ¢ momomibio Moadopa mapaiebHBIM aIrOPUTMOM 33JaHHOTO KJTF0Ya U3 MHOXKECTBA
JTAHHBIX.

3. Brmonnenue npeodpazoBanus Oyphe MmapauiedIbHbIM AITOPUTMOM.

4. Pemenne ypaBHenue IlyaccoHa ¢ IOMOIIBIO TTOCIICIOBATEIIEHON BEPXHEH pellaKcalliy B
napauIeIbHOM PEXUME.

5. Co3zaarb 6MOIMOTEKY PabOTHI C MATPHUIIAMH C TOJIEPIKKOHN MapaIeIbHBIX BBIYUCICHUH TSI
OCHOBHBIX OIepanuii (YMHOXEHHE, CIIOKECHUE, OOpaIlIeHuE MaTPHUIIHI)

6. Peanm3oBaTh METOJ] HANMEHBIINX KBAAPATOB C APAJUIEIBHBIM PEIICHUEM CHCTEMBI JIMHEHHBIX
anredpanveckux ypaBHCHUH.

7. Tlo 3amaHHOMY HaOOpY YaCTHUI[ I UX CKOPOCTEH MCIIOIB3YS MapaIICIbHBIA aTOPUTM, TTOTYYUTh
MPOCTPAHCTBEHHOE U (Pa30BOE pacmpeieieHue.

8. BBINOJIHUTE MapaieNIbHYI0 COPTUPOBKY MacCHBa JTaHHBIX
9. BBINOTHUT NEPECHUTKY NaHHBIX B CUCTEME C PACIIPEICIEHHON MaMSTHIO.
10. Pemmth cucteMy THHEWHBIX alreOpandecKiuX ypaBHEHHIC IIOMOIIIBIO BEIOpaHHOW OMOIMOTEKN

napauienpHbIX BerauciaeHui (Eigen, LAPACK, PETSC)

11. Bemonauts LU paznokeHue MaTpHUIIBI ¢ TOMOLIBIO MApaIebHOIO allrTOPUTMa (JOITyCKaeTCst
ucnons3oBanue oudbamorek BLAS, LAPCK)

12. TlpeacTaBuTh MOZETH Mapaliein3Ma JJAaHHBIX B si3bIke Python

13. IlpeacTaBuTh MOAETH Mapayieau3Ma JaHHBIX I KJIaCCHYECKOr0 MHOTOSIIEPHOTO IpoLeccopa

14. TlpencraBuTh MOJICTH MapaJlIeIN3Ma JAHHBIX JIJIST BUACOKAPT

15. TlpencTaBUTh BO3MOXKHOCTHA OMOIMOTEK IS MApaLISIHFHOTO MPOTPaMMHUPOBAHMS ¢ OOIIeH
MaMSITHIO

16. IlpeacTaBuTh BO3MOKHOCTH OMOIMOTEK JJIsl TapauIeIbHOTO IPOTPaMMHUPOBAHUS € pa3aeisieMOr
MaMSITHIO

17. BoImonHATE pa30op OHOIMOTEK JTsl MApaIeIbHOTO PEIISHHUS CUCTEMbBI JINHEWHBIX
anreOpanvyecKux ypaBHEHUMH.

18. Onucats napajuieabHBIN AITOPUTM POTOHKH.



