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AHHOTALMS

®opMupOBaHHUE y CTYJEHTOB IIEJIOCTHOTO MPEACTABICHUS O MPUHIMIIAX pa3padOTKU, aHaIH3a

W peaju3aliy TapajulelbHbIX aITOPUTMOB OOpaOOTKH CTPYKTYp JAaHHBIX; OCBOCHHE CTYyJIECHTAMHU

TEXHOJIOTHH pa3pabOTKU MNpPOrpaMMHBIX MPOIYKTOB [UIsl THOPUAHBIX BBICOKOIIPOU3BOJIUTENIBHBIX

BBIYUCIIEHUIA.

1.

IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

HeJ’IHMI/I OCBOCHHA yqe6H01“4 JUCHUITIIMHBI ABJIAKOTCA q)OpMI/II)OBaHI/Ie Y CTYACHTOB LCJIIOCTHOI'O

NpEACTaBJICHUA O IPUHOUIIAX pa3pa60TI<H, dHaJIn3a MW pealn3alu NapaJluICJIbHBIX aJII'OPUTMOB

O6pa6OTKI/I CTPYKTYp MAaHHBIX; OCBOCHHC CTYACHTaMU TEXHOJIOTUH p8.3pa60TKI/I IMpOorpaMMHBIX
MMPOAYKTOB IJIA T’ I/I6pI/I,Z[HLIX BBICOKOITPONU3BOAUTCIILHBIX BBIYHCIICHUI.

2.

MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[I/ICIII/IHJH/IHB. FI/I6pI/II[HI>Ie CYHNCPKOMIBIOTCPHBIC TCXHOJIOI'MW OTHOCUTCA K BapI/IaTHBHOfI qaCcTu

pabouero y4eOHOTO iaHa.

JUis yCHEeIIHOro YCBOEHMSI AMCHULIUIUIMHBI HEOOXOIMMbl KOMIETEHLHH, c(POpMHpPOBAaHHBIC B

PE3YIBTATC U3YUCHUA TUCHUILIUH 63KaﬂaBpI/IaTa 110 HaIpaBJICHUIO I/IH(l)OpMaTI/IKa M BBIYMCIIHUTCIIbHAA

TCXHKAa.

HSy‘-ICHI/Ie JTaHHOMN JUCHUIILJIMHEI HeO6XO,I[I/IMO JJIA BBIIIOJIHCHU A HI/IP, MMPOXOKACHUA MTPAKTUK
M 3allIUThI MaTHCTCpCKOﬁ AUCCECpTalN.

3.
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu

3HaHUI) MpodhecCuOHATBLHOMN

JCATCIIBHOCTH:

3anaua
npogeccuoHAIbLHOM
nesiteabHocTu (311]1)

pous
[IpoexTupoBanue u
IIPUMEHEHHE
MHCTPYMEHTAIBHBIX

CPEICTB peannu3aluu
MIPOrpaMMHO-aNNapaTHbIX

O0BeKT NJIM 00J1aCTh
3HAHUSA

BreraucnureabHbIe
MaIlIMHbBI, KOMILICKCHI,
CHCTEMEI B CETH.
ABTOMAaTH3UPOBAHHbBIE
CUCTEMBI 00pabOTKH

mpoekToB. Pa3zpaboTka

uH(hOpMaILIUU U

Koa u HauMeHOBaHMe
npogeccuoHaIbHOU
KOMIIETEHI[UH;
OcHoBaHue
(mpodeccuoHaNbHBIN
cranaapr-I1C, ananu3
OnbITA)

BOI[CTBeHHO-TeXHOHOFHqCCKOﬁ

ITIK-2.1 [1] - Criocoben
OCYIIECTBIIATh
MPOEKTUPOBAHHUE,
CO3/IaHHe, IPUMEHEHUE U
IKCILTYaTaIrIo
BBICOKOIIPOU3BOIMTEIIbHBIX

Koa u HauMeHOBaHMe
HHIUKATOPA J0CTHKEHU
npo¢eccuoHATBLHOM
KOMIIETEHIIHH

3-I1K-2.1[1] - 3nats:
COBpPEMEHHBIE
WHCTPYMEHTAJIbHBIC
CpeZcTBa pa3paboTKH
MOJIeJIEH 1 KOMIIOHEHTOB
3aLIUIIEHHOTO




METOMK peasn3aliuu u
COTIPOBOKICHUS
MIPOrPaMMHBIX MPOTYKTOB.
Pa3zpaboTka TexHUYECKHX
3aJaHUuH Ha
MIPOEKTHPOBAHNE
IPOrPaMMHOTO
oOecrnieueHus Uil CPe/ICTB
yIpaBJIeHUs U
TE€XHOJIOTHYECKOT0
OCHAIIIEHUS
MIPOMBIIIIIEHHOTO
MIPOU3BOJICTBA U UX
peanuzanus ¢ HOMOIIbIO
CPEICTB
aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHMUS.
TectupoBanue
IIPOrPaMMHBIX IPOYKTOB U
6a3 nanHbIX. Beibop cuctem
obecrieyeHus
JKOJIOTUYECKOU
6e30macHOCTH
IIPOU3BO/ICTBA.
[IpoBeneHue ucnbITaHUM,
BHEPEHHE U BBOJ B
JKCIUTyaTaluIo
pa3paboTaHHBIX
IIPOrpaMMHO-aIIapaTHBIX
KOMILIEKCOB, 0a3 JaHHBIX,
MH(POPMALIMOHHBIX CHCTEM
Y aBTOMaTH3HPOBAHHBIX
cucTeM 00paboTKU
nH(popMaluu U
yTpaBJICHUSL.
Hcnons3oBanne nepeaoBeix
METOIOB OLIEHKU KauyecTBa,
HA/IKHOCTH U
MHGOPMALMOHHOM
0€30MacHOCTH
MIPOrpaMMHO-aInapaTHBIX
KOMILIEKCOB, 0a3 JaHHBIX,
MH(POPMALIMOHHBIX CHCTEM
Y aBTOMaTH3HPOBAHHBIX
CUCTEM 00paboTKH
nH(popMaLnu u
yIpaBJICHUsL.
Hcnons3oBanue
MHGOPMALIMOHHBIX
CEpBHCOB AJIsi
aBTOMaTH3alUU
MPUKJIAIHBIX U

yTpaBJICHUS.
Cucremsl
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUS U
MH(POPMALMOHHOM
MOJIICPIKKH
KHU3HEHHOTO LIUKJIa
MIPOMBITIIIICHHBIX
U3JIEIUN.
[IporpammHuoe
o0ecrieyeHne cpeicTB
BBIYHCIIUTEIILHOMN
TEXHUKHU U
aBTOMAaTH3MPOBAHHBIX
cucTeM (IIporpamMMmsl,
MIpOTrpaMMHEIE
KOMILJIEKCHI U
CUCTEMBI).
MaremaTuueckoe,
H(pOpPMaLIMOHHOE,
TEXHUYECKOE,
JMHTBUCTHYECKOE,
IIpOrpaMMHOE,
HPrOHOMHYECKOE,
OpraHu3aIIOHHOE U
MIPaBOBOE
obecrieyeHne
MePEYHCIICHHBIX
CHCTEM.

BBIYUCIIUTEILHBIX CUCTEM C
y4eToM TpebOoBaHUH K
00ecreyeHnIo
0€30MacCHOCTH U 3alUTe
UHpOpPMALIUU

Ocnosanue:
[IpodeccuonanbHpIi
cranaapt: 06.028

BBICOKOITPOU3BOIUTEIILHO
IPOTPaMMHO-AITIIAPATHOT
obecreueHus;
V-TIK-2.1[1] - Y™meTsb:
BBIOUpATh U IPUMEHSITh
COBPEMEHHBIC
WHCTPYMEHTAIbHBIC
cpeacTBa pa3paboTKu
MOJIeJICH 1 KOMIIOHEHTOB
3aIIUIIEHHOTIO
BBICOKOITPOU3BOTUTEIILHO
MIPOTPaMMHO-AITIIAPATHOT
obecrnieueHus B
COOTBETCTBUU C
pelaeMbIMH 3a/1a4aMH;
B-ITIK-2.1[1] - Bragets:
HaBBIKAMU Pa3padOTKH
MOJeJIeH 1 KOMIIOHCHTOB
3aIUIICHHOIO
BBICOKOITPOU3BOTUTEIIEHO
MPOrPaMMHO-AIAPATHOT
obecreyeHus ¢
HCIIOJIb30BaHHEM
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEICTB




MH(POPMALMOHHBIX
MIPOLIECCOB MPEAIPUATHI
BBICOKOTEXHOJIOTMYECKHUX
OTpacyieil SIKOHOMHKH.

OpFaHI/I3aLII/IOHHO-praBHeH‘-ICCKI/Iﬁ

Opranu3anus paboTbl
KOJUIEKTHBA UCIIOJIHUTENIEH,
MIPUHSTHE
HCIIOJIHUTENIBCKUX
penIeHni B yCIOBUAX
CIIEKTpa MHEHUH,
orpeziesieHue mopsiaka
BbINONIHEHUs paboT. [Touck
ONTUMAJIbHBIX PELICHUM
IIPU CO3JaHUU NPOTYKIUH C
y4eToM TpeboBaHu
KauecTBa, HaJIE)KHOCTH U
CTOMMOCTH, a TaKXX€ CPOKOB
UCIIOJHEHUSs], 0€301acCHOCTH
KU3HEESITEbHOCTU U
9KOJIOTMYECKOM YUCTOTHI.
Opranusanus B
MOJIpa3/IeIeHUsIX PabOThI
10 COBEPILIEHCTBOBAHMUIO,
MOJIEpHU3aLIUHY,
YHU(PUKAIUU KOMIIOHEHTOB
IIPOrPaMMHOTO,
JMHTBUCTUYECKOTO U
MH(POPMALIUOHHOTO
o0ecrnie4yeHus u 1o
pa3paboTKe NPOEKTOB
CTaH/apTOB U
cepTU(UKATOB. AanTanus
COBPEMEHHBIX BEPCUI
CHUCTEM yIPaBICHUS
KaueCTBOM K KOHKPETHBIM
YCIIOBUSIM IIPOU3BOZCTBA HA
OCHOBE MEXJIyHapOIHbIX
cranzaptos. [Tonnepxka
€MHOTO
MH(POPMALIMOHHOTO
MIPOCTPaHCTBA
IUIAHUPOBAHUS U
yHpaBieHUs NPeAIpUITHEM
Ha BCEX dTamnax
KU3HEHHOTO LIUKJIa
IIPOU3BOIMMOMN MPOTYKIUH.
[InanupoBanue
NIEPCIIEKTUBHBIX U
KOHKYPEHTOCITOCOOHBIX
pa3paboToK B 00JaCTH
BBICOKOITPOU3BOIUTEIIHHOTO

BrrunciurenbHbie
MaIllUHbI, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMaTH3UPOBAaHHBIE
CUCTEMBI 00pabOTKH
uHpOpMaLIUU U
yIpaBiIeHUSI.
Cucremsl
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUS U
nH(OPMaLIOHHON
MOJEPIKKH
KU3HEHHOTO LIUKJIa
MIPOMBIIIJICHHBIX
N30SIV,
IIporpammHoe
o0ecrnieueHne CpeacTB
BBIUUCIIUTENILHON
TEXHUKA U
aBTOMaTH3UPOBAHHBIX
cucTeM (IIporpaMmel,
IIpOrpaMMHBbIE
KOMILIEKCHI U
CHUCTEMBI).
MaremaTtndeckoe,
nH(pOPMAaLMOHHOE,
TEXHUUYECKOE,
JIMHTBUCTHYECKOE,
MIPOrpaMMHOE,
9PrOHOMHUYECKOE,
OpraHMU3aIIOHHOE U
IIpaBOBOE
o0ecrnieueHue
NepEeYHCICHHBIX
CHUCTEM.

[1K-2.2 [1] - Cnocoben
OpPTaHHU30BBIBATH PAOOTY
10 COTIPSDKEHUTO
anrmapaTHbIX U
IIPOTPaMMHBIX CPEJICTB B
COCTaB€ 3alUIIICHHBIX
BBICOKOIIPOU3BOANUTCIIBHBIX
BBIUHCIUTENHHBIX CHCTEM

OcHosanue:
[IpodeccuonanbHpIit
cranzaapt: 06.016

3-TIK-2.2[1] - 3nars:
JIEUCTBYIOLIEE
3aKOHO/1aTeNbCTBO B
o0nactTi UH(POPMATUKH U
BBIYUCITUTENIEHON TEXHUKI
ynpaBieHus pa3paboTKoi
MPOEKTOB, IIEIIH,
NPUHIUIGI, QYyHKINH,
00BEKTHI yIIPaBIICHUS
NPOEKTaMH, OCHOBHBIE
WHCTPYMEHTHI TIPOBEICHH:
PEUHXHHUPHUHTA OU3HEC-
MIPOIIECCOB, METOBI COOP:
UH(POPMALIUH, TOIXOBI K
OpraHu3aIuH JeATeITHHOC
crenu(UIecKux CIyxo I
YIPaBJICHUIO TIPOCKTAMH,
OCHOBHBIE METOI0JIOTHH
yIpaBJICHUS TIPOCKTAMHU;
V-IIK-2.2[1] - Y™merTsb:
OpraHU30BBIBATH PAOOTY ¥
PYKOBOJIUTH KOJJICKTHBAM
pa3paboTYUKOB B 00JIACTH
3aLUIEHHBIX
BBICOKOTIPOU3BOUTEITHHE]
BBIYUCIIUTENBHBIX CUCTEM:
B-I1IK-2.2[1] - Bnanets:
HaBBIKAMU OpraHU3aluu
paboThl U PYKOBOJICTBA
KOJIJIEKTUBAMU
pa3paboTYUKOB B 00JIACTH
3aLUIEHHBIX
BBICOKOTIPOU3BONTEIIHHE]
BBIYUCIIUTENbHBIX CUCTEM
OLIEHKOH () (heKTUBHOCTH
UX JESTeIbHOCTH




3aLUIIEHHOTO
MIPOTPaMMHO-aIIapaTHOTO
obecrieueHus,
aBTOMAaTH3MPOBAHHBIX
cucTeM 00paboTKU
nH(popMaluu U
yIpaBJIeHUs U
POOOTOTEXHHKH.

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUIUIMHBL, X 00bEM, CPOKH U3y4eHUS U (HOPMBI KOHTPOJIS:

Ne HaumenoBanue
.0 pasaesia yueOHOM
JTUCIHHUIINHDI

Henean

Jleknuu/ Ilpaxr.
(cemmuHapsi )/
JlaGopaTopHbIe
padoThbl, yac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HeaeIs)

MakcuaMaJabHBIH

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanus
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIOeTeHIINM

3 Cemecmp

1 Texuonorus
MIpOorpaMMHUpPOBaHUS
OpenMP

10/0/10

[\
e

K-8

3-TIK-

2 Texuonorus
MpOrpaMMHUpPOBaHUS

NVIDIA CUDA

6-11

12/0/12

30

KH-12

3-TIK-

3-TIK-




2.2

3 Texnonorus 12-16 | 10/0/10 20 KH-16 | 3-IIK-
IIPOrpaMMUPOBaHUS 2.1,
OpenMPI V-
[K-
2.1,
B-
[K-
2.1,
3-I1K-
2.2,
V-
K-
2.2,
B-
[K-
2.2

Umoeo 3a 3 Cemecmp 32/0/32 70

KouTtposnbhbie 30 2 3-TIK-
MeponpusiTuss 3a 3 2.1,
CemecTtp V-
[K-
2.1,
B-
K-
2.1,
3-TTK-
2.2,
V-
[K-
2.2,
B-
K-
2.2

* — COKpallIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHUMallbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

COKpaI_HeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJA U aTTECTAllUN PA3[1CIIOB:

Oo6o3na | [lostHOe HAaMMeHOBaHME
YyeHHe
KN KonTposb no nuroram
E) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
3 Cemecmp 32 0 32




1-5 TexnoJsiorus nporpammupoBanusi OpenMP 10 | 0 | 10
1-5 Texnosiorust nporpammupoBanusi OpenMP Bcero ayutopHbIx 4acoB

Texnonorust nporpammupoBanust OpenMP 10 | | 10

Ownnaitn

6-11 Texnosiorus nporpammupoBanusi NVIDIA CUDA 12 0 12
6-11 Texnosoruss nporpammupoBanusi NVIDIA CUDA Bcero ayutopHbIx 4acoB

Ocnosubie nousaTuss CUDA: nentpansHsii mporeccop (host), 12 | | 12

ycrpoiictBo (device), siapo (kernel), auth (thread), ocHoBa Ownaitn

(warp), 6mox (block), cetka (grid). Monens mapanienbHbIX

BbluncieHnii SIMT.

Pacmmpenus s3pika C. Crienpuduxaropsl GpyHKIMA 1

MIePEMEHHBIX, J100aBJICHHbIE TUIIBI U IepeMeHHbIe. [lupekTuBa

BbI30Ba sipa. Jlo6asnennsie pynkuuu. Coobitus CUDA u

3aMepbl BpEMEHHBIX MHTEPBAJIOB.

WuTtepdeiic npuknaanoro nporpammuposanuss CUDA host

API. CUDA driver API. CUDA runtime API. AtomapHubie

onepauuu CUDA.

O6paboTka maccuBoB ¢ nmpuMmenenrneM CUDA. Crnoxenune

BekTOpoB. [lepemuoxenne matpuil. [Tornck cOOCTBEHHBIX

3HAYCHUH 1 COOCTBEHHBIX BEKTOPOB MaTpull. buronnyeckas u

nopaspsiiHasi COpTUpPOBKA MacCUBOB. PeyKiins MacCUBOB.
12-16 Texnosoruss nporpammupoBanusi OpenMPI 10 0 10
12 -16 | Texnosorust nporpammuposanusi OpenMPI Bcero ayiuTopHbIX 4acoB

Texuonorust nporpammupoBanus OpenMPI

10 | | 10

Owntaiin

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

O6o03una | [TosiHOe HaMMeHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToJIHOTEKCTOBBIN MaTepHran
T1JI ITomHOTEKCTOBEIE JEKIIUH
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTanmu

T TecTbl

OCM DJIEKTPOHHBIE CIIPABOYHBIE MaTEPUATIbI
ncC HNHTEpaKTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henesan | Tembl 3ansiTuii / Conepxxanue
3 Cemecmp
5-6 JlabopaTopnas pabora 1
Texnonorust nporpammuposanust OpenMP
7-10 JlabopaTopnasi paGora 2
[TporpammupoBanue B CUDA
11 -15 | JlaGopaTopHas padora 3




| Texnonorust nporpammupoBanus OpenMPI

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipy yTeHHMM JIEKHIMOHHOIO MaTrepualla HCIOJIb3YETCS JJEKTPOHHOE COIPOBOXKICHHUE Kypca:
CIIPaBOYHO-WJUIIOCTPATUBHBIA Marepuan BOCIPOU3BOJUTCS UM O3BYUMBACTCS B AyJUTOPUU C
WCIIOJIb30BAHUEM MPOEKTOpPa M MEPEHOCHOTO KOMIIbIOTEpa B PEAIbHOM BPEMEHH. DJIEKTPOHHBIN
Marepuan JOCTYNEH CTYyAEHTaM I HMCIIOJb30BaHUA M CaMOCTOATEIBHOTO W3Y4YEHHsS Ha cailTe
kadenpsl o azgpecy http://dozen.mephi.ru.

Ha caiite xadgeapbr Takke HAXOIUTCS METOIUYECKUNA M CIIPABOYHBIA MaTepHall, HEOOXOUMBII
JUTSI TIPOBEJICHUS JTA0OPATOPHOTO MPAKTHKyMa TI0 KypcCy.

JlabopaTopHbBIli MPaKTHUKyM TIPOBOJUTCS IO pPACHUCAaHWUIO B  JUCIUICHHOM  Kjacce
OJTHOBPEMEHHO [UIsl TPYIIBl CTYAEHTOB, Pa0OTAIOIIMX B HHTEPAKTHBHOM pexume. [lomyctumo
BBITIOTHEHHUE JTA00OPATOPHBIX pabOT B COCTaBE JIOKAIbHOW ceTH Kadeapbl WM B YJAICHHOM PEXUME,
ucnons3ys MHTEepHeT.

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 ITUCLUIUIMHE O0ECIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTaToB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSTUNA TEKYLIETO,
pyOEXKHOro U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHUS ATTecTallMOHHOE MEepPONpHUsiTHE
(KII 1)

IK-2.1 3-11K-2.1 3, KH-8, K1-12, KH1-16
V-TIK-2.1 3, KH-8, K1-12, KU-16
B-TIK-2.1 3, KH-8, K1-12, KH1-16

I1K-2.2 3-11K-2.2 3, K1-8, K1-12, K1-16
VY-TIK-2.2 3, KH-8, KM1-12, K1-16
B-I1K-2.2 3, KH-8, K1-12, KU-16

HIxanbl oneHKU 00pa30BaTeILHBIX JOCTHXKEHU I

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHS JIEKHUT B npeaenax oT 0 10 yCTaHOBIEHHOIO
MakKcUMaJbHOTO Oajia BKIIOUMTENbHO. MTOoroBast arrecranus mo IucuuiuinHe orneHuBaercs mno 100-
OayUIHbHOM IIKAaJe U MpeACTaBIsieT co00i cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUI B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBECTCTBHHU CO cnez[yfomeﬁ IIKaJIOM:

Cymma Ornenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OneHka «OTINYHO)» BBICTABISAETCA
CTYZAEHTY, €CJIX OH INIyOOKO U POYHO
YCBOWJI MPOTPaMMHBINA MaTepuall,
HCYEpIBIBAIOLIE, TOCIEA0BATENBHO,

90-100 5 — «omauyHo» A




YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTHUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOIIO» BBICTABIISAETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYIIECTBY
M3Jaraer ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJIECTBOPHUTEIBHO

BBICTABIISIETCS CTYJICHTY, €CIIM OH HMEeT
3HAaHMS TOJIBKO OCHOBHOT'O MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «Y0081€emMEopUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KEHHU IPOTPaMMHOI0 MaTepHaIa.

OneHKa «HEeyI0BIETBOPHTEIHHOY
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOW YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omuOKku. Kak npasuio,
«HEYO0B1eMBEOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

OueHouHble cpeqicTBa NpuBeeHbI B [Iprioxkennn.

7. YYEBHO-METOANMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUILJIUHBI

OCHOBHAZ JIMTEPATYPA:

1. OU1 B 19 Beaenue B ruOpuIHBIE TEXHOJIOTHH pa3pabOTKU MOOWIIBHBIX TPHIIOKECHHH : yueOHOe
nocodue, Cankr-IlerepOypr: Jlans, 2021

2. DU 11 59 3omb-Trenb TEXHOJIOTHS MUKPO- K HAHOKOMITO3UTOB : yueOHoe rmocooue, CaHKT-
[TerepOypr: Jlans, 2021

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. OU B12 OcHoBbI iporpaMMupoBanust Ha napaieasHoM CU nst MPP-cuctem : mabopaTopHblit
MIPaKTUKyM: yueOHOe 3JIeKTpoHHOe u3anue, A. b. BaBpeHntok, B. B. Makapos, E. B. Yenun, Mocksa:
MU®U, 2008

2. 004 A95 CtpyKTypbl TaHHBIX U alTOPUTME : , A. B. Axo, [. 3. Xonkpodt, 1. [. Yneman, Mocksa
[ np.]: Bunbsimc, 2007



3. 004 127 Kak nporpammupoBats Ha C++ : | Jleiiten X.M.,leitren I1./]x.;Ilep.c anrn., M.: bunowm,
2001

[MTPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJBHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecIieueHne He TpeOyeTcs

9. YYEBHO-METOANYECKHUE PEKOMEHJIAIUU Ui CTYJAEHTOB

1. YkazaHus a1 NpoCaylIMBaHUs JEKIHI

Ilepen HayamoM 3aHATHI O3HAKOMUTBHCS C YYEOHBIM IIAHOM M CIIUCKOM PEKOMEHJI0BaHHOMN
JUTEPaTYPBHI.

Ilepen mnocemeHneM OYEpEeNHOW JIEKIMH OCBEXKUTh B TNaMSATH OCHOBHBIE KOHIEMIMH
npoiiieHHoro panee marepuana. [loAroToBuTh mpu HEOOXOAMMOCTH BOMIPOCH! MpemnojaBarento. Ha
KaKIOW JIEKIMHU cleAyeT 3aJaBaTh BOIPOCHI Kak MO MaTepuaay TEKyIleW JEeKIUH, TaK U IO paHee
MIPOYUTAHHBIM JIEKIIHUSIM.

[Ipn wW3ydeHMM JEKIUMOHHOTO MaTepuajia o0s3aTeIbHO CIEIYEeT COIMOCTaBISITh €ro C
MaTepUaloM CEMHHAPCKHUX U Ja00paTOPHBIX 3aHATHH.

Jns  Oosnee mNOAPOOHOro H3ydeHUs Kypca cienyeT paboTaTh C PEKOMEHIOBAaHHBIMHU
JIUTEepaTYpHbIMUA UCTOYHUKAMU U MaTepualaMy u3 cetu Internet.

2. VkazaHus Ui IpOBEAECHUS J1JaOOPaTOPHOI0 MPAKTUKyMa (TIPH €ro HAJIMYHN)

CoOmronate TpeOOBaHMS TEXHMKH O€30MacCHOCTH, ISl Yero mnpociylmarb HeoOXOAMMBbIe
Pa3bsCHEHUS O MPABMIIBHOCTU TIOBEACHUS B IAOOPATOPHUH.

[lepen BbIMOTHEHHWEM  J1IAOOPATOPHOW pPAOOTHI MPOBECTH CAMOCTOSITEIBHO TOATOTOBKY K
paboTe U3y4YMB OCHOBHBIE TEOPETUYECKHE TIOJOKEHUS, 3HAHHWE KOTOPBIX HEOOXOAUMO JUIs
OCMBICJIEHHOTO BBIIIOJIHEHUS PaOOTHI.

B npouecce BbImonHEHUs pabOTHI CileIyeT MOCTOSHHO OOWIaThCcs C IpernojaBaTesieM, He
JIOIIyCKasl IO BO3MOXXHOCTH HETMPABUIIbHBIX JIECHCTBUN.

ITpu cpave 3aueta Mo paboTe MOArOTOBUTH OTYET O MPOJETAHHONW padoTe, e JOKHBI OBITh
OTpa)kKEHbI OCHOBHBIE PE3YJIbTAThl U BBIBOJBI.

4. Yxa3aHUsl 110 BBHIIOJIHEHUIO CAMOCTOSTEIbHONU pabOThI

[Tonyunts y npenojaBaTess 3alaHue U CIIUCOK PEKOMEHJOBaHHOM JINTEPATYPBHI.

N3ydyeHne TeOpeTUUECKHUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTH CaMOCTOSITENIBHO,
HO TIpH 3aTPYAHEHUSIX 00palaThCs K MPENoaaBaTesio.

ITpu BbINONHEHUN (QPOHTAIBHBIX 3aJaHUH 110 YCMOTPEHHIO IpernojaBaresis padoTa MOXKET
ObITh OlleHEeHa 0e3 MHMCbMEHHOIO OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOINPOCHI, MPHU
YCIIOBUU aKTUBHOM CAMOCTOSITENIbHON paOOThI.



10. YYEBHO-METOJWYECKHWE PEKOMEHIALIMHA IJI5 IIPEINIOJTABATEJEN

1. Yka3zaHus 11 npoBeIeHUs JEKIUN

Ha mnepBoif BBOAHOHM JeKkuuu cienaTh oOumui 0030p coxepkaHus Kypca. Jlath mnepedyeHb
PEKOMEHIOBaHHON OCHOBHOM JIMTEPATypHI U BHOBB TIOSBUBIIMXCS JTUTEPATYPHBIX HCTOUHUKOB.

[lepen u3noXkeHUMEM TEKYIIEro JEKIHOHHOTO MaTepuana KpaTKO HAllOMHUTh 00 OCHOBHBIX
BBIBOJIaX 10 MaTepHaliaM MPeIbITyIIen JeKIHH.

BHUMaTeIbHO OTHOCUTBCS K BONpPOCAM CTYJIEHTOB U TpU HEOOXOJUMOCTH JaBaTh
JIOTIOJTHUTENbHBIE 00Jiee MOIPOOHbIE MOSICHEHUSL.

[lepuonuyeckn oOcCBeIIaTh Ha JIEKUMSAX HauOojiee BaKHbIE BOMPOCHI J1abOpaTOPHOTO
MPAaKTUKyMa, BBI3BIBAIOIINE Y CTYICHTOB 3aTPyIHEHHUS.

B cepenune cemectpa (OpUSHTHPOBOYHO TIOCTE 8-U JIEKIIUK) 0053aTEIFHO TPOBECTH KOHTPOJIb
3HaHUI CTYJIEHTOB TI0 MaTepHajJaM BCEX MPOYUTAHHBIX JCKIIHHA.

XKenarenbHO UCHONB30BaTh KOHCHIEKTHl JIEKIMH, B KOTOPBIX MCIONb3YEeTCS MPHUHSTAS
npernojaBaTesieM cucTeMa 0003HaYeHHI.

JlaBaTh peKOMEHAALNMU CTYAEHTaM sl IOATOTOBKH K OYEPETHBIM Ja00paTOpHBIM paboTaMm.

Ha mnocneanelt nekuuu yaenuTh BpeMms A o030pa Hanbosee BaXKHBIX MOJOXKEHMH,
PacCMOTPEHHBIX B Kypce.

2. VkazaHus Ui IpOBEACHUS JJaOOPaTOPHOTO MPAKTUKyMa (TIPH €r0 HAJINYHN)

Ha nepBom 3aHsTHH pacckas3aTh O Ja00paTOPHOM NPAKTUKYyME B IEJIOM (O IIeNsX MPaKTHKyMa,
WHCTPYMEHTAIIFHBIX CPEACTBAX JJIs BBHIMOJHEHHS JIA0OPATOPHBIX pPabOT, O TOpPSIKE OTdYeTa II0
nabopaTopHBIM paboTaM), TPOBECTH HWHCTPYKTX IO TEXHUKE O€30MacHOCTH Tpu paboTe B
nabopaTopuH.

Jlis BBIMOJNIHEHUS KaXk10il 1abopaTopHO palbOTHI CTyIEHTaM BbAABaThb WHAMBHIyallbHbIC
3a/1aHusl.

IIpy npuHATHM OT4YeTa MO Kaxaoi nabopaTopHOil pabore 00s3aTeNBpHO MOOECENOBATH C
KKIBIM CTYJIGHTOM, 3aJiaBas KOHTPOJIbHBIE BOMPOCHI, HAMPABICHHBIE HA MOHUMAaHHE H3y4yaeMOW B
nabopaTtopHOit paboTe MPOOIEMBI.

ITo kaxmoit pabote puKcUpoBaTh (HaKT BHITOJHEHHUS U OTBETA HA KOHTPOJIBHBIE BOIIPOCHI.

OO0mmii 3a4eT MO MPAKTUKYMYy [OJDKEH BKJIIOYATh BCE 3a4€Thl MO KaXIOW JIabopaTOpHOM
paboTte B OTIACIHHOCTH.

3amaHus Ha KaXOIyl0 CIEAYIOUIyI0 JIabopaTOpHYIO paboTy CTYIEHTY BbIAaBaTh MO Mepe
BBITMIOJTHEHUSI U CAAYU TPEIbIIYIINX padoT.

ABTOP(BI):

PoBuarna Muxann MuxaitiioBuu

Penenzent(n):



Makapos B.B.



