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1. NEPEYEHb MJIAHUPYEMBbIX PE3YJIbTATOB
AUCHUIIVIMHE, COOTHECEHHbBIX C IIJIAHUPYEMbBIMHU
OCBOEHUS OBPA30OBATEJIBHOM ITPOT'PAMMBI

1.1. llean ocBOeHUS TUCIHUILIHHBI

Llenbt0 OCBOCHHS JUCIUTUIMHBI SBIISICTCS:

- ¢opmupoBanne y oOydamomuxcs / yrayOJIeHWe YpOBHS OCBOCHHUS OOYYArOIIMMHUCS
npopECCUOHATBHBIX ~ KOMIICTCHIM, HEOOXOMUMBIX JUISl pemIeHHsl 3aaad  npodecCHOHATBHON
JIeATEIbHOCTH.

1.2. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00YYEeHHUSs M0 AUCHMILINHE

OBYYEHUA no
PE3YJIbTATAMU

Konx wu HaumenoBanue | Kom wum HammeHoBanue | Ilmanumpyemble pesyiabrarhl | OcHoBanue (IIC) *ma
KOMIIeTeHIMHN HMHIUKATOpPA 00y4eHHs MO JUCHUIIIMHE npodeccHoHaNBHBIX
JAOCTHKEHUS KOMITETEHITHIA
KOMIIETEeHIIMH
IK-1 CrocobeH Kk | UIIK-1.1. Brimonuser | 3naer: coBpemennoe | 06.003 ApXUTEKTOD
CO3/1aHUIO0 U | COIJIacOBaHUE C | COCTOSIHME ammapaTHOrO0 U | MPOrPaMMHOTO
COTIPOBOKICHUIO 3aKa3uuKOM BEPCUH | IPOrpaMMHOT0O oOecrieueHusi | 00ecredeHus
APXUTEKTYPhI APXUTEKTYPhI BBICOKOIIPOU3BOIUTENBHBIX
MIPOTPAMMHBIX CPEIICTB MIPOTPAMMHOTO CPENICTBA BBEIYUCIUTENBHBIX ~ CHCTEM;
COBpEMCHHBIC  TEXHOJOTHUU
TIPOTPaMMHUPOBAHHS
BBICOKOTIPON3BOIUTEIIEHBIX
BEIYUCITUTEIIHHBIX CUCTEM
Ymeer: MIPOEKTHPOBATh
HIIK-1.2. ITpoBoauT | CUCTEMBI ¢  TApajJIebHON
TEXHUYECKOE 00paboTKOM  HaHHBIX U
HUCCIICOJOBAHHUC BBICOKOIIPOU3BOJAUTEIILHBIC
BO3MOXHBIX BapHUaHTOB CHUCTCMBbI, 1 UX KOMIIOHCHTBI
APXUTEKTYPHI Baaneer: pa3paboTkaMu
KOMITOHEHTOB, COBPEMEHHBIX  TEXHOJOTHH
BKJIIOYAIOIllee  OMHCaHWe | MPOrpaMMUpPOBaHUA
BapHaHTOB M TEXHHUKO- | MHOTOIIPONCCCOPHBIX
YKOHOMHUYECKOE BBIYUCITUTEIBHBIX CHCTEM; TI0
000CHOBaHKE BBIOPAHHOTO | MPO(ECCHOHANBHOM
BapHaHTa AKCIUTyaTaIIH

BBICOKOIIPONU3BOJAUTEIIBHBIX
CHCTEM U UX KOMIIOHCHTOB

UIIK-1.3. OcymecTBaseT

BEIOOp MOJETN
obecrieueHus
HEO0XO0IUMOTO YPOBHs
MPOU3BOIUTENLHOCTH
KOMIIOHEHTOB,  BKJIIOYas
BONIPOCHl  OaJaHCUPOBKU
Harpy3KH

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM IMTPOI'PAMMBbBI
JucuurniauHa OTHOCHUTCS K 4acTd, GOpMHUPYEMOM YYaCTHUKAMHU 0Opa30BaTENIbHBIX OTHOIICHHH,
bmoxka 1.



3. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJINHBbI

3.1. O0beM 1 CTPYKTYpa JMCHHUILIHHBI

OO6mas Tpy10€MKOCTh JUCIHUIUIMHBI cocTaBiisieT 4 3.e. (144 4ac.), ux pacmpeaeseHue 1o BUjaaM
paboT 1 ceMecTpaM MpeJICTaBICHO B TAOJIUIIE.

Buabl y4eOHbIX 3aHATHI 1 pa60THI 00y4aI0IIUXCS TpynoeMkocThb, 4ac

OO0mas TPy10eMKOCTb JUCHUILIHHBI, Yac 144
KonTtakTHas pa6oTa o0yyawiuxcs ¢ npenojasareyeM 10 BHAAM 48 /12
Y4eOHBIX 3aHATHI (BCero), B T.4.:

3aHSTHS JIEKHHOHHOr0 THNA (JICKIHH) 12/4
3aHATHS CEMHHAPCKOI0 THIA (CEMHHAPDI, TPAKTHICCKHIE 3aHATHUS, -/-
MIPaKTUKYMBbI, KOJUIOKBIYMBI U HHBIC aHAJIOTHIHBIC 3aHATHS)

JabopaTopHbIe padoThl 36/8

CamocTosiTe1bHasi padoTa Bcero, B T.4.: 69/123
CamoroIroToBKa 1o TeMaM (pa3zesiaM) AUCITUILTIHEL 69/123
BrImoHeHNe KypcoBOTO IPOEKTa /KypCOBOM pabOTHI -/-
KonTpoasb (4achl Ha 3K3aMeH, 3a4eT) 2719
IIpome:kyTOUYHAas aTTeCTALUSA Jx3ameH

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo 0Jisi O4HOU, 3A0YHOU hopm 00yyeHUs

JucuumimHa peanu3yeTcsl IOCPEACTBOM IMPOBEAEHUSI KOHTAKTHOM paboThl ¢ 00ydyaroUMMUCs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIsl YCIEBAEMOCTH ), CAMOCTOSITEIbHOM pabOThl 00yUarOIIUXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

KonrakTHas pabota MOXeT ObITb ayIWTOPHOM, BHEAYAUTOPHOM, a TaKKe NPOBOAMUTHCA B
AJNIEKTPOHHON MH(OpMaMOHHO-00pa3oBaTeabHOM cpene yHuBepcuteta (manee - DMOC). B ciyuae
IPOBE/IEHUS YaCTU KOHTAKTHOM paboTel no aucuuiuinHe B DMMOC (B COOTBETCTBUM C PacHHCAHUEM
y4€OHBIX 3aHATHUI), TPYAOEMKOCTh KOHTaKTHOU pabora B DMOC 3KkBHBajI€HTHA ayIUTOPHOI padoTe.

3.2. Conep:kaHue TMCUUILJIMHbI, CTPYKTYPUPOBaHHOE 110 TeMaM
Inanupyembl Bujabl yue6Hoil padoThl Dopm
e pe3yJabTaThl KonrakrHas padora g bl
OCBOEHHS: 9 R oA TeKyIIl
KO N g E ero
(opmupyemo E & < KOHTP
i S & 5 2 011
KOMIIETEHIIH HaumeHoBaHue pa31esioB, TEM = g : E (Haum
uu E s % § o eHOBa
HHIHKATOPBI Z = e 2 HHUe
JIOCTHIKEHUS = = = E OLICHO
KOMITETEHIIH § < g YHOTO
171 = é- § cpeacr
= Q Ba)
TIK-1: Tema 1. BeruncaureabHble cucTeMbl, meau u | 3/1 Jlexm
UIIK-1.1., 00/1aCTH  NpPHMEHEHHS]  BbIYMCIHTEIbHBIX a-
UIIK-1.2., CHCTEM, HeJd M CHOCOObI NMOBBLIIIEHHS] HX BU3Yyal
UIIK-1.3 MPOU3BOIUTEIbHOCTH. n3aIus
OCHOBHOE CoJlepKaHue: (B T.u.
O0630p u Kkimaccubpukanus ueined u obmacrei B
MIPUMEHEHUS] BBIYHUCIUTENIBHBIX cucTeM. O0630p 3UO0C
neneu u croco6oB TIOBBIIIECHUS )
MPOU3BOAUTECIIBHOCTU BBIYUCIIUTECIBHBIX CUCTEM, Tectn
B TOM YHCJIC TEXHOJOTHYCCKUX, CTPYKTYPHBIX U pOBaH
ATOPUTMUYECKHUX. e 1o
TeMam
JeKLH
OHHBIX
3aHATH
%1
Jlaboparoprast pabora Ne 1. Bszaumnuoe 9/2 Otuér
HUCKIIFOUYCHUEC n YyCi0BHaA CUHXPOHMH3AIUA 1o
MTOTOKOB. TpaKT
JlaGopatopnast pabotra Ne2. OCHOBHBIE THITBI WYeCcK
CUHXPOHU3alUN u CHOCO6I)I BBIIIOJIHCHUA on
[1apaJUICJIbHBIX BBIYACICHUMN. pabote




Iaanupyembl Buabl yue6Hoii padoThI Dopm
€ pe3yabTaThl KonTakTHas pa6ora g bl
OCBOECHHSI: & . R TeKyl|
KO = 5 g ero
dhopmupyemo E = S KOHTP
i & & E 2 0JIst
KOMIeTeHI ! HanmeHoBaHMe pa3jesnoB, TeM ; § o E (HauMm
U " § = 2 g 2 €HOBa
HHIHKATOPBI Z E_ < z HHUe
JIOCTHIKEHUS = e = § OLICHO
KOMIIeTeHI ! % = 2 YHOI0
7 = E* z cpencr
= O Ba)
CamocrosrenbHas padora. 18/31 | Camoc
TOSATET
bHOE
u3yde
HHE
yaebH
BIX
Matep
HaJIOB
[1K-1: Tema 2. Kiaccnpukanud BuIYHCIATENBHBIX | 3/1 Jlexuu
WIIK-1.1,, cucrem, 0COOEHHOCTH pa3padoTku " -
UIIK-1.2., NPUMeHEHHUS CHCTEM Pa3HbIX KJIACCOB. BU3Yyal
WIIK-1.3 OcHOBHOE COJIep)KaHue: n3anus
IIpuBonurcs HECKOJIBKO Kiaccudukaui (B T.u.
BBIYHCIIUTENBHBIX CHCTEM, B TOM uucie PnuHa, B
XOKHH, U mp.. 3agaércs psl KPUTEPUEB OLEHKU 91O0C
BBIUMCIIUTENbHBIX ~ CHCTEM. [TpousBonutrcs )
CpaBHEHHE, 1O  33/laHHBIM  KPHUTCPHSM, Tectn
BBIYHCIIUTENbHBIX CHCTEM pAa3HBIX KJIACCOB, H poBaH
OMpENeNAIOTC UX JOCTOMHCTBA 1 HEAOCTATKU. ue 10
TeMaM
JIEKIH
OHHBIX
3aHATH
i
Jlabopatopuass  pabora  Ne3.  VerpoiicTtBo 9/2 OTtuér
COBPEMEHHOI'0 KOHTpoJulepa Ha npumepe SDK- o
1.1. paKT
JlabopaTopnas pabora Ned. HCTpyMeHTaIbHEIE NYECK
cpenctBa s paboTsl co creHaom SDK-1.1. ol
pabote
CamocrosrenbHas paboTa. 17/31 | Camoc
TOSATEN
BHOE
nu3yue
HHE
yuebH
BIX
MaTep
MajoB
TIK-1: Tema 3. Moaenn " TexHouorun | 3/1 Jlexmm
UIIK-1.1., NapauieJIbHOT0 NPOrpaMMHPOBAHHMS CHCTEM -
UIIK-1.2., BbICOKOI NPOM3BOIAUTEJBHOCTH. BU3Yal
WIIK-1.3 OcHOBHOE cofiep KaHue: u3anus
Kparkuit 0030p Mognenedl W TEXHOJIOTHH (B T.u.
apajyIeIbHOTO MPOrpaMMHUPOBAHUS B
BBIYHCIIUTENBHBIX CHCTEM. OcobenHoctu SUO0C
HCTIONB30BaHUS. MOJENE M TEXHONOTHH IIpH )
MIPOTPaMMHPOBAHNH CHUCTEM pa3HBIX KIACCOB. Tectn
Texnonmormmn nporpammupoBarns CSP, Linda, poBaH
MPI, Java, Ada, SR, OpenMP u ux npuMeHeHue. ue 10
TeMaM

JIEKIA




Iaanupyembl Buabl yue6Hoii padoThI Dopm
€ pe3yabTaThl KonTakTHas pa6ora g bl
OCBOECHHSI: & . R TeKyl|
KOJI = 5 g ero
dhopmupyemo E = e KOHTP
i & & E 2 0JIst
KOMIeTeHI ! HanmeHoBaHMe pa3jesnoB, TeM ; § o E (HauMm
U " § = 2 g 2 €HOBa
HHANKATOPHI Z = < 2 HHE
JIOCTHIKEHUS = e = § OLICHO
KOMIIeTeHI ! % = 2 YHOI0
71 = E* z cpencr
= O Ba)
OHHBIX
3aHATH
i
JlabopaTopnast padora Ne5. JIucKpeTHBIE TOPTHI 9/2 OTtuér
BBOJIa-BBIBOJIa YIEOHO-TA0OPAaTOPHOTO CTEHOA o
SDK-1.1. TpaKT
JlabopaTopnas padota Ne6. Taiimeprr. Cuctema HYeCK
NIpepbIBaHNH  y4eOHO-1a00paTOpHOTO  CTEHIA oM
SDK-1.1. pabote
CamocrosTenbHas padboTa 17/31 | Camoc
TOSATEN
bHOE
u3yde
HHUEC
yuebH
BIX
Mmarep
MaJoB
MK-1: Tema 4. CoBpeMeHHBIE MHKpompoieccopsl, | 3/1 Jlexum
UIIK-1.1., BBICOKONPOU3BOIUTEIbHbIE cepBepbl, a-
UIIK-1.2., BBIYUCJIUTEIbHbIE CHCTEMbI  KJIACTEPHOI0 BU3Yyall
WIIK-1.3 THna, Grid- Tuna, pexoHdurypupyembie n3anus
BBIYUCJIUTEIbHBIE CHCTEMBI. (B T.u
OcHOBHOE COJIep)KaHue: B
HanpaBnenns u = cmocoObl  THOBBINICHHSA SUO0C
IIPOU3BOAUTECIIBHOCTU COBPEMEHHBIX )
MHKPOITPOIIECCOPOB. Kiaccudukanms Tecru
MHOTOSIJICpPHBIX MHKPOTIPOIIECCOPOB. poBaH
MHorosiepHble  MHUKpPOIIPOIIECCOPEl  (hUpMBI ue 10
IBM. MHorosiepHble MEKPOIIPOIeCCOphl (prupm TeMaM
Intel u AMD. MHorosaepHbie JIEKIIU
MHKPOIIPOIIECCOPHI (upmsI Oracle. OHHBIX
CynepKoMIIbIOTEPHI NVIDIA. Pewenus 3aHATH
poccuiickoit  kommanun «T-  Ilmatdopmei». 51
CpaBHeHue Mozenen COBPEMEHHBIX

MHKPOIPOIIECCOPOB U OCOOEHHOCTH X
HCTIONb30BaHus. TpeboBaHus, IpeabIBIsIEMbIE K
COBPEMEHHBIM CECPBEPHBIM CUCTCMaM.
OmnpeneneHne W Ha3HAYCHHE  KIIACTEPHBIX
BBIUUCIIUTENBHBIX CUCTEM. METaKOMIIBIOTHUHT,
ONpe/eNeHNe U Ha3HAUYE€HUE JAHHOIO MOJXO0Ja.
Ocobennoctn MerakomnbiorepoB Grid —ruma.
PaccmarpuBatorcs 2-3 BBIYUCIIMTEIIbHbBIE
CUCTEMBI, BXOJfIIME B TEPBYH JAECATKY
TeKymero (Ha MOMEHT Hadaja TPOBEIACHHUS
3aHATHIN) peWTuHra Top500 caMbIX
BBICOKOIIPOMU3BOJUTECIIBHBIX CUCTEM B MHPE. B
MEPBBIA TOJA peajn3aluyd TPOTPaMMBI  OyIyT
paccMoTpeHbl BruuciautenabHbie cucteMbl NUDT
(Tianhe-2 (MilkyWay-2)), CrayInc.(Titan - Cray
XK7; IBM(Sequoia - BlueGene/Q), Fujitsu (K
computer, SPARC64 VIIIfx 2.0GHz), Dell
(Stampede - PowerEdge C8220).




Iaanupyembl Buabl yue6Hoii padoThI Dopm
€ pe3yabTaThl KonTakTHas pa6ora g bl
OCBOECHHSI: & . R TeKyl|
KoJ " 5 B ero
= = o
dhopmupyemo = = e KOHTP
i & & § 2 0JIst
KOMIIETEHIIH HanmeHoBaHMe pa3jesnoB, TeM ; g 9 . E (HauMm
uu = 3 g s | g €HOBa
HHANKATOPHI Z = § 2 HHE
JIOCTHIKEHUS = e = § OLICHO
KOMIIeTeHI ! % = 2 YHOI0
71 = E* z cpencr
= O Ba)
JlaGopatopHast padora Ne7. IlocnenoBaTenbHbIN Otuér
uHTEpdeEiic RS-232. UART yaeOHo- o
mabopatoproro creana SDK-1.1. MpaKT
JlabopaToprass  pabora  Ne8.  Paszpabotka HIeCK
IpaiiBepa KJIaBHATYpHl y4eOHO-TabOpaTOPHOTO oif
creaga SDK-1.1. pabote
Jlabopatoprass  pabora  Ne9.  Paszpabotka
JpaiiBepa KUIAKOKPUCTAUTMYECKOTO MHANKATOPA
(OKKI) yuebHo-mabopatopuoro crenma SDK-
1.1.
Jlabopatopuass pabora  NelO. Paspabotka
npaiieepoB unTepdeiica 12C u [2C-ycrpoiicts
yuebHo-nadopatopuoro creana SDK-1.1.
CamocTosiTenbHast pabora 9/2 17/30 | Camoc
TOSATET
bHOE
u3yde
HHE
yaeOH
bIX
marep
MaJjoB
UTOTrO 12/4 36/8 | -/-- | 69/123

[Tpumedanue: -/- 06vem uacoe coomeemcmeeHHo 0Jis OYHOT, 3A0YHOU POpM 00yYeHUs]




4. METOAUYECKHUE VYKA3AHHUA [1JI51 OBYYAKOLIUXCS MO OCBOEHHUIO
JUCHHUIIJINHBI

4.1. O0mme MeToAMYeCKHEe PeKOMEHIAIMHU 10 OCBOEHUIO THCHUILIUHBI, 00pa3oBaTe/IbHbIe
TEXHOJIOTUH

JlucuuiuiiHa peanu3yeTcs MOCPEACTBOM IPOBEICHHSI KOHTAKTHOW PabOThI ¢ O0YYarOIIUMHUCS
(BKJIIOYAs TPOBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIHHON pabOThl 00yUYarOIUXCsI
U IIPOMEXKYTOYHOH aTTECTAIUH.

[Tpu npoBeeHNH y4eOHBIX 3aHATHH M0 JUCIUIUIMHE 00ECIIEYNBACTCS pa3BUTHE Y 00YyJaOIIHXCS
HABBIKOB KOMAHIHOW palOThI, MEXKIUYHOCTHONM KOMMYHHKAIIUW, TPUHATHS PEIICHUH, JTHICPCKUX
Ka4yecTB (BKJItOYAsl IMPOBEJACHUE HWHTEPAKTUBHBIX JICKIMH, TPYNIOBBIX JUCKYCCHUH, POJEBBIX WID,
TPCHUHTOB, aHAJIN3 CUTyalluii ¥ MMHTAIMOHHBIX MOJEJEH, MpernojaBaHue JAUCHUIUIMHBL B (opMme
Kypca, COCTAaBJIEHHOIO Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIICOBAaHUH, IPOBOIMMBIX
YHHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH mpodecCHOHATBHON
NeSITeTbHOCTH BBIITYCKHIUKOB U IOTPEOHOCTEH padoTonaTeneii).

[IpenogaBanvie AWCHMUILTAHBI BEACTCS C MPUMEHEHHEM CIICAYIONUX BHUOB 00Pa30BaTeIbHbBIX
TeXHOJIOTHIi:

-0a11bHO-PEUMUH208as MEXHOL02USA OYEeHUBAHUSL,

- 9IeKMPOHHOE 0OYUeHue,

Jlist ouleHKHM 3HAHWA, YMCHHM, HABBIKOB W YPOBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIMH TI0
JTUCIUTUTMHE TIPUMEHSIETCS OauIbHO-PEUTHUHTOBAasl CHUCTEMa KOHTPOJSL M OICHKH YCIIEBAGMOCTH
CTYICHTOB. B OCHOBY OaJUTbHO-PEHTHHTOBOM CHUCTEMBI ITOJIOKCHBI MPHHIIUIBI, B COOTBETCTBHH C
KOTOpbIMH (DOPMHUPOBAHHUE PEHTHUHTA CTYIEHTA OCYIISCTBISETCS B XOJIE TEKYIIEr0 KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

4.2. MeToauueckne yKa3aHusl J1Js 00y4aOIHXCs 10 OCBOCHUIO TUCHUIIMHBI HA 3aHATUSAX
JIEKIINOHHOI'0 THIA

Jlexyuonnulii Kypc npeonoiazaem CucmemMamu3upo8aHHOe U3L0NCEHUE OCHOBHBIX BONPOCO8
memamuyecko2o niaHda. B xoode nexyuonnvix 3anamuili packpviearomces 6a308vle 80NPOCyl 8 PAMKAX
Kadicoou memuvl  oucyuniunvl. OOOZHAUAIOMCSL KIIOYEBble ACNEKmbl MeM, d MaKdice Oelaromcs
aKyeHmvl Ha HauboIee CLONHCHbIE U BANCHBIE NOJIOHCEHUS U3YUAEMO20 MAMEPUAd.

Jlexyuonnvle  3aHsamus  NPOBOOSIMC 8  NOMOYHOU — ayoumopuu ¢  NpUMeHeHuem
MYTbMUMeOUIH020 NPpoeKmopa 8 eude yyeoHou npezenmayuu uiu 8 IUOC ynusepcumema.

B Xx00e nekyuonuvlx 3aHAMU  PEKOMEHOYemcst KOHCNEeKMUposanue yueOH020 Mamepuand.
Bosmoorcno sedenue KoHcnekma ekyutl 6 8uoe UHmeL1eKm-Kapm.

Omoenvhvie memuvl npedacaromcs 0k CAMOCMOAMENbHO20 U3VHUeHUsl (KOHCNEeKMUPYIOMCst).

Mamepuaner nekyuil AGIAIOMCS  ONOPHOU  OCHOBOU 01 NOO20MOBKU  00YYAIOWUXCA K
NPAKMUYECKUM 3aHAMUAM / 1aOOPAmMOpHbLIM padbomam U GblNOJHEHUsT 3A0AHULL CAMOCMOSMENbHOU
pabomyvl, a makce K MePONPUAMUAM MeEKYUe20 KOHMPOAs YCNe8aeMoCmu U NpOMeHCYMOUHO
ammecmayuu no OUCYUNTUHE.

4.3. Meroauueckne YyKa3aHusi AJds 0O0y4alIMXCs 1O OCBOEHHI0 JAUCHMIIMHBI Ha
JIa00paTOpPHBIX padoTax

Ilooecomosky K kadcoou nabopamoprol pabome cmyoeHm O00NHCEH HAYAMb C 03HAKOMIEHUS C
NIAHOM 3AHSIMUsL, KOMOPBII Ompaxcaem cooepiicanue npedsodceHHol memvl. Kascoas evinonnenHas
paboma ¢ 0ghopMaeHHBIM OMUEMOM NO Hell NOOeHCUm 3auume npenooasamelio.

Ilpu oyenusanuu 1abopamopHuix pabom yuumsieaemcs ciedyroujee:

—Kauecmeo BblNOJHEeHUsl IKCNEePUMEHMATbHO-NPAKMUYECKOU dacmu pabomvl U CMeneHb
cOOmeemcmaus pe3yibmamos pabomvl 3a0aHHbIM MPedOBAHUIM;

—Kauecmeo oghopmaenus omyema no pabome,

—Kauecmeo yCmuvlx Omeemos Ha KOHMPOJIbHble 0NPOCHL NPU 3aujume pabomeoi.

Ilpakmuueckas noozcomosxka npedycmampusaem. peuieHue NPuKIaoHou 3adauu (ketica) npu
usyuenuu mem 5-7 unu nposedenue 0enosou uepvl "...." u m.n.

JlabopamopHvle pabomsi 0peanu3yiOmcs, 8 mom yucie 8 opme NPaKmudecKol no020moeKu,
Komopas npedycmampusaem yyacmue o0y4arouuxcs 6 6blNOJIHEeHUU OMOEeNbHbIX 2NeMEHMO08 pabom,
CBA3AHHBIX C OYOYUel npophecCuoOHaIbHOU 0esIMmenlbHOCIbIO.

4.4. MeTonnyeckne YKa3aHHus M0 CAMOCTOSTE/ILHOI padoTe 00y4aouuxcs

CamocrosTenpHas paboTa 00eCreunBaeT MOArOTOBKY 00YJarOmIerocst K ayIMTOPHBIM 3aHATHSIM



U MEpONPUATUAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOW aTTeCTallMd MO M3Yy4aeMOM UCIUIUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKY MPOSIBISIOTCS B aKTUBHOCTH O0YYAIOIIETroCsl Ha 3aHATHSIX M B KQUeCTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJJaHUI U IpYTuX GOpM TEKYIIEro KOHTPOJIS.

CamocrosTenbHas padoTa CTyIEHTOB BKIIIOYAET:

1. U3yuenue yuebHoll 1umepamypsi no Kypcy.

2. Pabomy c pecypcamu Unmepnem

3. CamocmosmenvHoe uzyueHue Mamepuaios

[Ipy BBIIOJIHEHUW 3aJaHWA JUISI CAaMOCTOSATEIBHOW pPabOTBl pPEKOMEHIyeTcs mpopaboTka
MaTepUAJIOB JICKIIUMA MO KaXA0W MPOMIEHHON TEME, a TAK)KE M3YUEHHE PEKOMEHIyEMOM JIMTEPaTyPhI.

s oOyuaromuxcs mo 3a04Hoi opMe 00ydeHus: caMocTosiTelbHas paboTa SIBJISIETCSl OCHOBHBIM
BUJIOM Y4€OHOH JEATEIbHOCTH.

Jns olecrniedyeHuss CaMOCTOSTEbHOM pabOThl OOYYaIOUIMXCS HCHOJB3YETCSl AJIEKTPOHHBIN
y4eOHbIH Kypc, co3nannbiii B DUOC yHuBepcurera http://sdo.tolgas.ru/



http://sdo.tolgas.ru/

5.  YYEBHO-METOJUYECKOE U MWH®OPMAILIMNOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

5.1. IlepeyeHb OCHOBHOI W JAONMOJTHHUTEJbHOW YyuyeOHOH JIUTEPATYpPbl, HEOOXOAMMON ISt
OCBOEHHUS TUCHUILINHBI

Bes nuteparypa, BKIIIOUEHHAss B JIaHHBIM MepedyeHb, IMPEACTaBiIeHa B BHJIE AJIEKTPOHHBIX
pecypcoB B 3eKTpoHHOM 6ubnmunoreke yauBepcurera (OBC). JlurepaTypa, UCHoab3yeMas B e4aTHOM
BUJIE, IIPEJICTaBJICHAa B Hay4YHOIl OMOIMoTeKe yHUBepcuTeTa B 00beme He MeHee 0,25 3K3eMIUIIpoB Ha
OJIHOTO O0yYaroerocs.

CnucKk# 0OCHOBHOM JIUTEPATYPbI

1. Hymn, B. K. Teoperndeckue OCHOBBI HH(GOPMAIIMOHHBIX IPOIECCOB U CHUCTEM
[OnexTpoHHBI pecypc] : y4eO. isi By3oB mo HampasieHuto "MHdopm. cucremsl" u 1O
crenanbHOCTAM "MHpOpM. cuctemsl u TexHonorun", "Cepsuc BPDOA", "Undopm. cepBuc”, "CepBuc
KOMITBIOTEPHON M MuKporporeccopnoit texuuku", "Cepsuc" / B. K. Aymun. - 5-¢ uzn. - JlokymeHnt
HTML. - M. : JlamkoB u K, 2014. - 348 c. : ui., cxem. - bubnuorp.: ¢. 341-342. - Pexxum gocryrma:
http://znanium.com/bookread.php?book=450784.

Cnucky 10M0JHUTEIbHOMN JIUTEPATyPbI

2. bpoiino, B. JI. BeruncinurenbHble CUCTEMBI, CETU U TeleKOMMYHHUKaluu [ TekcT] : yueo.
nocobue s By30B mo crnenuansHocTaM "llpuknaa. uHbopmatuka" u "UHdopm. cuctemsl B
sxonomuke" / B. JI. bpoiino, O. I1. Unbuna. - 3-e u3a. - CIIO. : [Tutep. - 2008. - 765 c.

3. I'eprens, B. II. Teopus u mpakTuka mnapamienbHbIX Bbluuciaenuit [Tekcr]| : yueO.
nocoOue mo npukian. marematuke u napopmaruke / B. I1. I'eprens. - M. : Uarepuer-YH-T UHpOpM.
TexHomoruii [u ap.]. - 2013. - 423 c.

4. ['ypos, B. B. Apxurekrypa mukpomnpoueccopoB [Tekcr] : yued. mocobue / B. B. I'ypos.
- M. : BUHOM. JIa6. 3nanwmii [u ap.]. - 2012. - 272 c.
S. I'yceBa, A. U. BeruncnutenbHbIE CUCTEMBI, CETU U TeJIeKOMMYyHUKauu [Tekcr] : yueo.

IUTsL CTY/IGHTOB BY30B 10 Hanpasienuto "[Ipuknan. undopmaruka" / A. U. I'yceBa, B. C. Kupees. - M.
: Axagemus. - 2014. - 288 c.

6. Hyumn, B. K. Teopernyeckue ocHOBBI HH()OPMALIMOHHBIX MPOIeccoB U cucteM [ Tekcr]
: yue0. mis By3oB 1o crnenuanbHOocTsM "HMHpopm. cucremsl u TexHonoruu", "Cepsuc BPDA",
"Undopm. cepBuc”, "CepBUc KOMIBIOTEpHOU U MUKpomporeccopHoi texuuku" / B. K. dymmuH. - 3-¢
u3g. - M. : Jlamkos u K. - 2008. - 348 c.

7. Kopuees, H. B. O6bexkTHO-OpueHTHpOBaHHOE NporpamMmmupoBanue [Tekcr] : yueOHoO-
METOJMYECKOE T0COOMe Il BBIMIOJIHEHHUS Ja0OpaTOpHBIX pPaboT 1o gucuuiimHe "OOBEKTHO-
OpPUEHTHPOBAHHOE IMPOrpaMMHUpOBaHME" : U1 CTYACHTOB, OOYYAIOIIMXCS IO CIEUUATBHOCTAM:
230105.65 "IIporpammHoe o0ecriedyeHrue BEIYUCIUTEIbHON TEXHUKH U aBTOMAaTH3UPOBAHHBIX CUCTEM",
OoyHOH U 3a04HOi (opm oOyuyenus, 230102.65 "ABTOMATH3UPOBAHHBIE CHUCTEMBI 00pabOTKU
uH(poOpMallMl U yOpasieHus", OYHOHW , OYHO-3a04YHOM U 3a04yHOM (opm oOyuenus, 230201.65
"UHpopMaLlMOHHbIE CHCTEMBI U TEXHOJOTHH", OYHOM opMbl O0OyueHHs : JJIs CTYACHTOB,
oOydaroluxcsi MO HalnpaBlIeHMIO MNOAroToBKM OakanmaBpoB: 230100.62 '"Uudopmartuka u
BbIUUCIIUTENbHAsT TexHUKA", ouHOW Qopmbl oOyuenus, 010500.62 "IIpuknagHas mareMaTHKa U
uH(popmaruka", ouHoi popmsl 00yuenus / H. B. Kopnees ; Poccuiickuii roc. conuanbbiii yH-T, Dak.
uHpopM. TexHonorui, Kag. napopm. 6e3o0macHOCTH 1 NporpaMMHON HHKeHepuu. - Mocksa : 131-Bo
Coyrauk+, 2012. - 138 c.

8. Kopuees, H. B. Teopust aBTOMaTH4ecKOro YMpaBiE€HUs C MPAKTUKYMOM : y4deOHoe
mocobue Il CTYACHTOB BY30B, OOydYaloImMXcsa 10 cCOeuaidbHOCTH  "ABTOMOOWIE- U
tpakropoctpoenue" / H. B. Kopnees, 0. C. Kycrapes, FO. fI. Moprosckuii. - MockBa : Akagemus,
2008. — 218 c.

9. Ky3un, A. B. Apxutektypa 9BM u BerurcnutenbHbix cucteM [Teker] : yueb. s cpe.
npod. oOpazoBaHus MO Tpymme cnernuaibHocTe "ABTomatmsamms u ymp." / A. B. Ky3un, C. A.
[TeckoBa. - M. : ®OPYM [u np.]. - 2011. - 350 c.

10. Menexun, B. @. BerancnurensHbie cHCTEMBI U ceTH [ TekcT] : yuel. amst BeIcHI. Ppod.
o0pa3oBaHUs MO HAMpaBICHHUSAM MOATOT. "ABTOMAaTH3allMs TEXHOJ. MporeccoB U mp-B" u "Ymp. B
texH. cucteMax" / B. @. Menexun, E. I'. [TaBnosckuii. - M. : Akagemus. - 2013. - 208 c.



11. [TapamnensHbie anroput™bl. Paspabotka u peanmsanus [ Teker] : yae6. mocobue / 1O. K.
HembsiHoBHY [U 11p.]. - M. : BUHOM. Jla6. 3nanwmii. - 2012. - 344 c. - bubnuorp.: ¢.343. - (OcHOBEI
WH()OPMAITMOHHBIX TEXHOJIOTHA)

12. [Tatubpatos, A. I1. BeruncaurenbHble CUCTEMBI, CETH U TeleKoMMYyHuUKaiuu [Tekcr] :
y4e0. mocoOue A CTYIEHTOB BY30B 10 crernuanbHocTh "[lpukian. nandopmaruka (mo odmactsam)" u
ap. okoH. crneruansHocTsM / A. I1. ITsatubparos, JI. I1. I'yneino, A. A. Kupuuenko. - M. :KuoPyec. -
2013.-372 c.

13. CenkeBuny, A. B. Apxutektypa DBM u Berunciaurensubie cuctemsl [Teker] : yueO. as
cpen. npod. obpazoBanus no crnenranbHocTH 230111 "Kommsrorep. cetu", 230115 "IIporpammup. B
koMmrbtoTep. cucremax", 230701 "Ilpuknan. uapopmaruka (o orpacisam)" / A. B. Cenkeuu. - M. :
Axkanemus. - 2014. - 233 c.

14, Cnaitg-nexkuusi no gucuuruinHe "BoruncnutensHbie cucteMbl'. Tema "CoBpeMeHHBIE
MUKpPOIIPOLIECCOPHI, BBICOKOIPOU3BOAUTEIbHBIE CEPBEPBI, BBIUUCIUTEIbHBIE CHUCTEMBI KIIACTEPHOIO
tuna, Grid-tuma, peKOHQUTYpUPYEMBbIEC BBIUHUCIUTEIBHBIE CUCTEMBI" [DJIEKTpOHHBIN pecype] : s
ctyaenToB HampasneHus noarot. 230100.68 "Undopmaruka u Berauci. Texuuka'" / [ToBok. roc. yH-T
cepsuca (PI'bOY BIIO "IIBI'YC"), [Kad. "Uadopm. u snexkrpoH. cepBuc"] ; coct. H. B. Kopnees. -
Hoxkyment PowerPoint. - Tombsrtu : [IBI'YC, 2013. - 3,41 Mb. - CD-ROM.

15. VY4eOHO-METOAUYECKNIT KOMIUIEKC I10 IUCHUIUIMHE "BBIUMCIUTEIBHBIE CUCTEMBI"
[Texcr] : mst crynenroB HanpasieHus 230100.68 "Mudopmarnka u Berauci. Texauka" / [ToBosk. roc.
yH-T cepsuca (PI'BOY BIIO "I[IBI'YC"), Kad. "Uudopm. u snextpon. cepsuc" ; coct. H. B. Kopnees.
- Tomesattu : TIBI'YC. - 2013. - 157 c.

16. Y4yeOHO-MeTOANYEeCKU KOMIUIeKC 1o aucuuiummae "[lporpammHas wHXeHepus"
[Texcr] : mis crymentoB HampasieHus moarot. 010300.62 "dyamam. mHbopMaTuka u HHPOPM.
texnosioruu", 230400.62 "Uudopm. cucremsl u Texnogoruu", 230700.62 "Ilpuknan. napopmaruka',
080500.62 "busnec-unpopmaruka" / [ToBomk. roc. yH-T ceppuca (PI'BOY BIIO "TIBI'YC") ; Kad.
"Uudopm. u snextpoH. ceppuc” ; coct. H. B. Kopuees. - Tonbstru : [IBI'YC. - 2014. - 148 c.

17. Y4eOHO-MeTOAMUECKU KOMITIEKC 1Mo auciuiuinae "IIpoekTupoBaHWE YeIOBEKO-
MaIIMHHOTO uHTepdeiica" [DnekTpoHHbIN pecypc] : s ctyneHToB Hampasienus 231000.62 "Iporp.
umxenepus” / [loBoiok. Toc. yH-T cepBuca (®I'bOY BIIO "TIBI'YC"), Kad. "MHbOpM. U 3IIEKTPOH.
cepeuc" ; coct. H. B. Kopuees. - Jlokyment AdobeAcrobat. - Toabsittu : TIBI'YC. - 2015. - 1,81 MB,
110 c. - Bubawuorp.: ¢. 105-106. - ITpu.. - Pexxum goctyna: http://elib.tolgas.ru

18. Y4eOHO-MeToAnYeCKU KOMIUIEKC Mo qucuuiuinbe "Pa3paboTka u ananu3 TpeboBaHui"
[Tekct] : mnst crynentoB HampasieHust 231000.62 "Iporp. umxenepus" / [ToBomk. roc. yH-T cepBuca
(®I'bOY BIIO "IIBI'YC"), Kag. "Undopm. u sanekrpon. cepBuc" ; coct. H. B. Kopnees. - TonbarTtu :
[IBI'YC. - 2014. - 66 c.

19. ONEeKTPOHHBIA y4yeOHUK MO JUcUUIUIMHE "BhruucnuTensHble cucTeMbl" [ DIeKTPOHHBIN
pecypc] : ans cryzneHToB HampasiieHus noarot. 230100.68 "Mudopmartnka ¥ BBIYUCI. TEXHHKA" /
[ToBomxk. roc. yH-T cepBuca (PI'BOY BIIO "IIBI'YC") ; coct. H. B. Kopnees. - Jokyment SunRav
BookReader. - Tonpsrn : I[IBI'YC, 2013. - 21,6 Mb. - CD-ROM.

20. OJEeKTPOHHBIA y4yeOHUK MO JUcHUIUIMHE "BbhunciuTenbHble cUCTeMBl" [DIeKTpOHHBIHN
pecypc] : ans cryneHToB HampasieHus noarot. 230100.68 "HMudpopmaTuka M BBIYMCI. TeXHHUKA" /
[ToBomk. roc. yH-T cepBuca (PI'BOY BIIO "TIBI'YC") ; coct. H. B. Kopuees. - zip Archive. -
Tonesittu : [IBTYC, 2013. - 3,74 MB - Pesxxum nocrymna: http://elib.tolgas.ru

5.2. IlpodeccuonasibHble 0a3bl JAaHHBIX, HH(OPMALNUOHHO-CIPABOYHbIE CHUCTEMBbI,
HHTEpPHET-pPecypchl

1. Koncynperantllmtoc [OnexkrponHsiii pecypc]: CrpaBouHas ImpaBoBas cuUcTeMa. - Pexxum
noctyna: http://www.consultant.ru/.

2. DnekTpoHHas OubauoreyHas cuctema [IOBOIKCKOTO TOCYAAPCTBEHHOTO YHHBEPCUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum poctyma:_http://elib.tolgas.ru./ - 3arm. ¢ sxpana.

3. DnexkTpoHHO-OMOIMOTEeYHas cucTtemMa Znanium.com [DneKTpoHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3ar. ¢ 9kpaHa.

4. DnexTpoHHO-OMONMMoTeyHas cucreMa «M3marenscTBO Jlawb» [DnekTpoHHBIH pecypc]. -
Pesxxum noctyma: https://e.lanbook.com/. — 3ari. ¢ sxpana.

5. Hayunas nsnextponnass 6ubmmuoreka eLIBRARY.RU [Dnextponnsiii pecypc]. - Pexum
noctyna: http://elibrary.ru/defaultx.asp. - 3arn ¢ sxpana.



http://www.ecorussia.info/ru
http://znanium.com/

6. OtkpseiTOoe 0Opa3oBanue [DaeKTpoHHBINH pecype]. - Pexxum mocryma: https://openedu.ru/. -
3ari ¢ sKpaHa.

7. Polpred.com. O630p CMMU. IlonHOTEekcTOBasi, MHOrooTpacieBas Oa3za maHHbIX (BJI)
[DnexTponHbIii pecypc]. - Pexxum noctyna: http://polpred.com/. — 3ari. ¢ skpana.

8. ba3el manHbIX Bceepoccuiickoro MHCTHTYTAa HAyYHOHM M TEXHUYECKOW HWHGOpMAIIN
(BUHUTHU PAH) no ecrecTBEHHBIM, TOYHBIM M TEXHUYECKHMM HayKaM OJEKTPOHHBIA pecypc]. -
Pesxum moctyma: http://www.viniti.ru. — 3ars. ¢ skpaHa.

9. VYuuBepcuteTckas mHpOpMmammoHHas cucreMa Poccusi [DnekrpoHHbIN pecypc]. - Pexum
nocryna: http://uisrussia.msu.ru/. — 3ari. ¢ sKpaHa.

10. O¢unmanshas cratuctuka. OpunuansHeiii cait enepanbHON CIyKOBI TOCYAapPCTBEHHOM
CTaTHCTUKH [ DIEKTPOHHBIN pecypc]. - Pexxum gocrtyma: https://www.gks.ru/ — 3ari. ¢ skpaHa.

11. dunaHCOBO-3KOHOMHYECKHE MOKa3areian Poccuiickoit deneparuu [DaeKTpoHHBINA pecypc].
- Pexxum noctyna: https://www.minfin.ru/ru/statistics/ — 3ari. ¢ sxpaHa.

12. HHuTepHeT-pecypce

5.3. IlIporpammHoe o0ecnieuenune

NudopmannonHoe oOecrieueHne ydeOHOro IMpolecca MO TUCIHUIUIMHE OCYLIECTBISIETCS C
UCTIOJI30BAaHUEM  CIIEAYIONIET0 IPOrpaMMHOTO obOecriedueHus: (JIMIEH3MOHHOTO W CBOOOIHO
pacmpocTpaHseMOro), B TOM YHCII€ OT€YECTBEHHOTO IIPOU3BOICTBA:

Ne HaumeHoBaHue YcaoBus xocryna

n/n

1. Microsoft Windows 13 BHYTPEHHEH CETH YHUBEPCHUTETA (JIMIICH3HOHHBIN IOTOBOD)

2. Microsoft Office 13 BHYTPCHHEH CETH YHUBEPCHUTETA (JIMIIEH3UOHHBIH JJOTOBOP)

3. CA0 MOODLE u3 JI000# TOYKH, B KOTOPOH MMeeTcs: AOCTyN K cetu MHTepHer
(JIMIIEH3WOHHBIN JIOTOBOP)

4. Bbpaysep u3 JI000# TOYKH, B KOTOPOH MMeeTcss AOCTyN K cetu MHTepHer
(cBOOOTHO pacIpocTpaHsIeMOe)

5. Microsoft Visual Studio | u3 nr000# TOYKH, B KOTOPOM UMEETCs AOCTYI K cetu MHTepHeT

Professional (JTUIIEH3MOHHBIN TOrOBOP)
6. Embarcadero RAD | u3 m000if TOYKH, B KOTOPOH MMEETCsl TOCTYyN K ceTh VHTepHeT
Studio 2010 (JITUTICH3WMOHHBIN TOTOBOP)

7. SDCC u3 000 TOYKH, B KOTOPOW MMeEETCs JIOCTYI K ceTH MHTepHeT
(JIMLIEH3MOHHBIN JJOTOBOP)

8. Eclipse u3 000N TOYKHM, B KOTOPOW MMeEETCs IOCTYI K ceTH MHTepHeT
(JIMLIEH3MOHHBIN JJOTOBOP)

9. GNU Make U3 JM000H TOUKH, B KOTOpPOH MMeEETCsl IOCTYI K ceT MHTepHeT
(JIMLIEH3MOHHBIN JJOTOBOP)

10. Keil Software U3 JIM000H TOUKH, B KOTOpPOH MMeEETCsl IOCTYI K ceT MHTepHeT
(JIMLIEH3MOHHBIN JJOTOBOP)



http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

6. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM 151
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JIMCIIUJINHE.

[TomemeHust mpencTaBisioT coO0i yueOHbIe ayAUTOPUU ISl TMPOBEIACHUS y4eOHBIX 3aHSATHUH,
NPEIYCMOTPEHHBIX YYeOHBIM IUIAHOM M pabodell MporpaMMol JUCHMIUIMHBI, OCHAIIEHHBIC
000py/I0BaHUEM M TEXHUYECKHUMH CPEICTBAMU O0OyUEHUS.

3aHATHA JIEKIHOHHOTO THUMNA (MIPU HAJUYUH B YU4eOHOM mJjiaHe). YUeOHbIC ayAUTOPHH IS
3aHATUN JIGKIIMOHHOTO THUIA YKOMIUIEKTOBAaHbI MeOENIbl0 W TEeXHUYECKUMH CpEICTBAMU OOyuYeHUS,
CIy’KaIllUMU JIJISL TIPE/ICTaBJIeHUs] Y4eOHOH MH(pOpMaluu (CTalMOHAPHBIE MU TEPEHOCHBIE HAOOPHI
JIEMOHCTPAIIMOHHOTO 000pYyI0BaHUs (MPOEKTOP, AKpPaH, KOMIBIOTEP/HOYTOYK), Y4eOHO-HATrJISIHBIC
nocobust (Ipe3eHTaluu [0 TeMmMaM JIeKIui), oOecrneunBarolue TeMaTH4YeCKHe WLIIOCTPALUH,
COOTBETCTBYIOIIME JAHHON IPOrpaMMe TUCLUIUIUHBI.

JladopaTopHble padoThl (MPH HAJTUYUM B YueOHOM muiane). [yt mpoBeeHus 1a00paTOPHBIX
pabotr wucnonbp3yercss y4yeOHas aymutopus «Jlaboparopus », OCHAllleHHAas
CIeyIOIUM 000pYAOBaHUEM: .

IIpomexyTouynas arrecranus. /(s mpoBeIeHUs IPOMEKYTOUHOM aTTECTALMU 1O TUCLHUIUINHE
UCIIOJIB3YIOTCSl KOMITBIOTEPHBIE KJIACCHI, OCHAILEHHBIE KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO
NOJKIIOUEeHUST K ceTd MHTepHeT M obOecnedyeHHeM JOCTylma B DIEKTPOHHYIO HH(GOPMAIMOHHO-
00pa30oBaTeNbHYIO Cpelly YHUBEPCUTETa U/UIU ydeOHbIe ayJUTOPHH, YKOMIUIEKTOBAaHHBIE MEOENbI0 U
TEXHUUYECKUMHU CPEICTBAMU O0yUECHHUSI.

CamocrositeibHast paGora. Ilomemienuss nanas CcaMOCTOSITENBHOM  pabOThl  OCHAILICHBI
KOMIIBIOTEPHON TEXHMKOW C BO3MOYKHOCTBbIO MOJKIJIIOUEHUs K ceTh «MHTepeHer» M JOCTyloM K
JNEKTPOHHOW  MHGPOPMAIMOHHO-00pa30BaTeNbHOM  cpelne  yHuBepcuTera. Jlns  opraHuzanuu
CaMOCTOSITENIbHOW PadOTHI 00YUYAIOIIMXCS HCIIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCHUTETA;

Oubnmmoreka (Meauazan), UMEoIas MecTa JUisi 00yJaromuXcs, OCHAIICHHBIE KOMIIBIOTEPAMH C
JOCTYIOM K 0a3aM JaHHBIX U ceTH MIHTepHeT.

JyiekTpoHHAsA MH(POPMAIIMOHHO-00pa3oBaTeabHas cpena ynusepcurera (AUOC). Kaxnprit
oOyJaronuiicss B TeYeHHE BCEro mepuojia o0yueHusi oOecreueH WHANBUAYAIbHBIM HEOTPaHUYCHHBIM
JIOCTYIIOM K 3JIEKTPOHHOW HH(OpMAIIMOHHO-00pa3oBarenbHoi cpene yHuBepcutera (DUOC)
http://sdo.tolgas.ru/ w3 1000 TOYKH, B KOTOPOW HMEETCS JOCTYm K HHPOPMAIHOHHO-
TEJIeKOMMYHUKalMOHHOM ceTH "MHTepHeT", Kak Ha TeppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

OUOC ynuBepcurera 00ecreynBaeT:

JOCTyl K Y4eOHBIM IUIaHaM, paboyuM MporpaMMaM JUCUUIUIMH (MOAYJEH), IporpaMmam
MPAKTUK, OJJIGKTPOHHBIM Yy4YeOHBIM W3JIaHUSM U JJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcam,
YKa3aHHbBIM B pab04YMX MporpaMMax JTUCHUIUIMH (MOIyJeil), mporpaMMax MpakTuK;

(opMHpOBaHUE NEKTPOHHOTO MOPT(HOIUO 00YUAIOLIETr0oCs, B TOM YHCIE COXPaHEHHE ero paboT
Y OLIEHOK 32 3TH pabOoTHI.

B cnydae peanuzanun o0pa3oBaTenbHON MPOrpaMMBbl ¢ IPUMEHEHHEM 3JIEKTPOHHOTO0 00y4eHus,
JUCTaHIIMOHHBIX 00pa3oBarenbHbIX TexHoJIorui JMOC nononHUTenbHO 00eceunBaeT:

¢dukcanmio xoxa o0pa30BaTEIBHOIO MpOIEcca, Pe3yJbTaTOB MPOMEXYTOYHOH aTTecTaluud U
Pe3yJIbTaToOB OCBOEHUS 00Pa30BaTEIbHON TPOTPAMMBI;

IpOBE/IeHUE YUEeOHbIX 3aHATHUH, IPOLelyp OLEHKH pe3yIbTaTOB 00YUEHHUs, pealn3alus KOTOPhIX
IPEeyCMOTPEHAa C TPUMEHEHHEM 3JIEKTPOHHOrOo OOyYeHHs, AMCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI;

B3aMMOJICICTBIE MEXAY ydyacTHUKaMu o0pa3oBaTeNbHOTO MpOIEcca, B TOM YUCIIE CHHXPOHHOE
U (WJIM) aCHHXPOHHOE B3aMMOJIEUCTBUS NTOCpeaAcTBOM ceTH "MHTepHer".




7. OCOBEHHOCTH OPIrAHU3AIIUUN OBYUYEHUS IS JINIL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMU 310POBbS 1 UHBAJIUOB

[lpu HeoOxommMocTH pabouas MporpamMma TUCIHIUIMHBI MOXET OBITh aJanTHpOBaHA IS
obecrnieueHrss 00pa30BaTEILHOTO MPOIECCa MHBAIHUIOB W JIMI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbSI, B TOM YHCIIE ISl AUCTAHIIMOHHOTO oO0y4deHus. [l aToro Tpedyercs 3asiBIICHHE CTyICHTA
(ero 3aKOHHOTO TIPEICTABUTENS) W 3aKIIOUEHHUE TICHXOJIOTO-MEANKO-TIEAArOTHYeCKO KOMHCCUU
(TIMIIK).

B cinydae HeoOXomuMOCTH, OOyUYaAIONIUMCS U3 YUCHA JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3M0pOBbs (1O 3asBICHWIO OOy4aromierocsi) a Juis HWHBAJIWAOB TaKKE B COOTBETCTBHH C
WH/IMBUYAJIbHOM MTPOTpaMMON peaOUIMTaIlliy HHBAJIK]IA, MOTYT MPEIIaraTbCs CICIyIONAE BAPUAHTHI
BOCTIpUATHUS yaeOHOU MH(DOPMAIIMH C YI€TOM MX WHIUBUAYATBHBIX TICHXO(PU3NICCKIX 0COOCHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM AJIEKTPOHHOTO O0yYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHH:

- IS JUI] ¢ HapyIICHUSMHU 3pEHUsS: B TedaTHOW (GopMe yBeIMueHHBIM IIpupTOM; B (hopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopme ayauodaiina (mepeBoa yueOHbIX MaTepHalioB B ayarnodopMmar); B
neyatHoi Qopme Ha s3bike bpaiinsg; WHIMBHIyadbHBIE KOHCYJIBTAIlMM C IMPUBICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 33/I1aHUSI 1 KOHCYJIbTAIHH.

- IS JIMI] ¢ HapYIICHUSMH CJIyXa: B Ne4aTHOW ¢opme; B GopMe 3IIEKTPOHHOTO JAOKYMEHTA,
BUJCOMATEpPHATbl C  CYOTUTpaMHW;  WHAMBHUIYAIbHbIC  KOHCYJIbTAllMM C  INPHUBJICYCHUEM
CYpAOTIEPEBOTUHNKA; MHAUBHIYAILHBIC 3a/IaHUSI U KOHCYJIBTAIINU.

- JUIS JIUI] C HapyIICHUSIMH ONOPHO-JBHTaTEIbHOTO ammapara: B nevatHou (opme; B dopme
AJIGKTPOHHOTO JOKYMEHTA; B popMme ayauodaiisia; MHAUBHIYATbHBIC 3a/IaHUS U KOHCYJIBTAIINN.



8. OHEHOYHBIE MATEPHAJIbI (®OHJI OIEHOYHBIX CPEJICTB) JIJis1
TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U TIPOMEKYTOYHOMN ATTECTAIIUA

8.1. Onucanue moka3zarejieii U KpUTepPHEB OLEHUBAHHUSI KOMIETEHIUI HAa Pa3IHMYHBIX
Tanax ux (pOpMUPOBAHUS, ONMUCAHHE IIKAJI OLIEHUBAHUSA.

JIist OlleHKHM 3HAHWHA, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIMH II0
TUCITUIIMHE TPUMEHSETCS OaIbHO-PEHTHHIOBasS CHUCTEMa KOHTPOJS W OIICHKH YCIEBAEMOCTH
CTYJICHTOB. B OCHOBY OaJlIbHO-pPEHTHMHIOBOM CHCTEMBI ITOJIOXKCHBI IPHHIIMIIBI, B COOTBETCTBHH C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYyIEHTA OCYIIECTBISCTCS B XOJ€ TEKYIIErOo KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIIkaja OMeHKH Pe3yJIbTATOB OCBOEHHS THCHUILUINHBI, C(POPMUPOBAHHOCTH Pe3yJIbTATOB

o0yuyeHusi

dopma HIkanbl oueHKH YPOBHS

NpOBeIeHUsI copMHpPOBAHHOCTH [IIxa/ja oleHKH YPOBHSI OCBOEHMS TUCHUIINHBI

NPOMEKYTOYHOM pe3yJ1bTaTOB 00y4YeHHs

aTTecTaluu VYposHeas mkana | 100 OampHast | 100 OampHas | 5-OGamibHas IIKana, Henud hepeHim
OLICHKU mkana, % mkana, % i hepeHpoBaHHast poBaHHas
KOMITETCHITHI OIIeHKa/0aJut OIICHKA

Oxzamen JIOTIOPOTOBEII HIDKE 61 HIDKE 61 «HEYIIOBIICTBOPHUTEIBHO» / | HE 3a4TEHO

2
TTOPOTOBEII 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHO» / 3 3a4TEHO
70-85,9 «xopormioy / 4 3a4TEHO

TTOBBITIICHHBIH 86-100 86-100 «OTIIMIHOY / 5 3a4TEHO

Ilo umoecam mexyweli ycnesaemocmu CmyOeHmy Modxcem Obimb 6bICMAGIEHA OYEHKA NO
NPOMEICYMOYHOU ammecmayuu 8 COOMEemCcmeul 3a HAOPaHHbIMU 34 cemecmp Oaniamu (no
HakonumenvHomy petumunzy). Cmyoenmam, HAOpasWiUM 8 Xxo0e MeKyujeco KOHMpOJisl YCnesaemocmu
no oucyuniure om 61 0o 100 b6annos u GvINOIHUSUIUM BCe 0OsI3aMeNbHbIE ULl 3aNIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peueHuI0 npenooasameis 6e3 NPoOXOHCOeHUs NPOMENCYMOYHOU ammecmayuy
BLICMABISAICNICSL OYEHKA 8 COOMBEMCMBUU CO WKANOU OYEHKU Pe3YIbMAmOo8 0C80EHUsL OUCYUNTUHDL.

Pe3ynomam o0yuenusa cuumaemca chopmuposannvim (NOBLILIEHHDLIL YPO6EHb), ecu
meopemuyeckoe coO0epiucanue Kypca 0C80€HO NOJIHOCMbIO, NpU YCMHBIX COOece008aHUSIX CMYOeHm
ucuepnvigarouje, NOCie008AMeNbHO, YeMKO U JI02UYeCKU CMPOUHO U3idzaem YYeOHul Mamepual,
C80000HO chnpagigemcs ¢ 3a0a4amu, BONPOCAMU U OpyeUMU BUOAMU 3A0AHUL, MPedOVIOuUX
NpUMeHeHUs. 3HAHUL, UCNONb3Yyem 8 omeeme OONOJHUMENbHbIIL MAmepuail, 6ce NpedyCMOmpeHHble
paboueti  yueOHOU NPOSPAMMOL  3A0AHUsL  BbINOJIHEHbL 6 COOMBEMCMEUU ¢ VYCMAHOBICHHbIMU
mpebosanuaMu, CmyOeHm CHOCOOeH aHATUUPOBAMDb NOJLYYEHHble pe3yIbmamvl,  NpOoseIsem
CaMOCMOoSIMeENbHOCMb NPU BbINOJTHEHUU 3A0AHULL, KAYECMBO UX GbINOJHEHUSI OYEHEHO HYUCIOM Dallo8
om 86 0o 100, umo coomeemcmeyem NOBLILUEHHOMY VPOBHIO CEHOPMUPOBAHHOCMU Pe3VIbmamos
00yuenus.

Pesynomam o0yuenusa cuumaemcsa cQopmuposannvim (ROpPO206vll  YPOBEHD), eciu
meopemuyecKoe CoOepIucanue Kypca 0C80€HO NOJIHOCMbIO, NpU YCMHbBIX cOOeced08aHUSIX CMYOeHm
nOCie008amenbHO, YemKo U JI02UYecKU CMPOUHO usiazaem YYeOHull Mamepua, CHNpaeisiemcs C
3a0ayamu, 60nNpocamu U OpyeuMu SuUoaMu 3a0aHull, MpeoyrWux NpUMeHeHUs 3HAHUU, 6ce
npeodycmMompenHvle pabodell y4eOHOU NpOPaAMMOU  3A0aHUs BbINOIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHBIMU MPEOOBAHUSIMU, CMYOEHmM CROCOOEH AHATU3UPOBAMb NOJYYEHHbIE De3)Ibmambl;
nposeisiem camoCmosmenbHOCMb NpU BbINOIHEHUU 3A0aHUll, Ka4ecmeo UX BblNOJHEHUsl OYEeHEHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem nopocoBOMY YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pe3ynomam of0yuenun cuumaemcsa HecoOpMUpoOBaAHHBIM, eclu CMYyOeHm NpuU GblNOJHEHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudnd, OONycKaem OwUOKU, Hey8epeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINOJIHAEM 3d0AHUA, He OeMOHCmpUpyem HeoOX00UMbIX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0aHULL He COOMBEemcmayem YCmaHOBIeHHbIM MpebO8aHUiIM, KAuecmeo ux
BbINOTHEHUS OYEHEHO YUCTIOM OaNN08 Hudce 61, umo coomeemcmeayem 00nopo2080MY YPOSHIO.



@opMBbI TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH

(I’OprI TEKYIIero KOHTPOJIs Konuuecrso KommgecTtBo 6ammoB | Makc. BO3M. KOJI-BO
KOHTPOJBHBIX | 3a 1 KOHTp. TOUKy OaroB
TOYCK

Ortyer no 1abopaTopHoii padboTe 5 9 45

TectupoBaHue N0 TeMaM JICKIIUOHHBIX 3aHATHUIH 9 5 45

TBopueckuit pedTnHr (yuactue B  KoHpepeHuwmsx, | 1 10 10

OJINMITHAAX U T.I1.)

HToro no aucuuninze 100 6a510B

Cuctema OLEHMBaHHMA TNPEACTABICHA B JJIEKTPOHHOM Yy4eOHOM Kypce IO TUCIMILUIMHE
http://sdo.tolgas.ru/.

8.2. TumoBble KOHTPOJIbHBbIe 3agaHus WM HHble Matepuansl Aas TEKYIIEI'O
KOHTPOJISA YCIIEBAEMOCTH

8.2.1. TunoBble 3a1aHu /1JIs1 J1A00PATOPHBIX padoT

JlaGopatopHas pabora Ne 1. «B3auMHOE MCKJIIOUYEHHE U YCIOBHAs CHUHXPOHM3ALUSA ITOTOKOBY.
3amanue 1. Jlaner maccuBsl mensix gucen a[l:m] u b [1: n]. IlpeanonoxuM, 4TO KaXKIbIi U3 HHUX
OTCOPTHPOBAH 10 BO3PACTAHMIO, U 3HAUEHUS B KaXKJAOM MACCUBE HE NOBTOPAIOTCA: a) paszpaboTaiite
MOCJIEIOBATENIbHYIO TPOTrpaMMy IOJACYETa 4YHCla pa3HbIX 3HAa4eHWH B 00oMX MaccuBax; O)
oIpe/ieNIuTe HEe3aBUCHUMbIE OIEpalli B Balleld IporpaMMe M U3MEHUTE €€, YTOObI OHU BBIIOIHSIIUCH
napauieapHo. OTBET COXpaHUTE B paslensieMod InepeMeHHou. [l 3agaHus napauieIbHOCTU
UCTIONB3YHTE ONepaTop €O, a JUII CHHXPOHU3AINH, KOTOpasi MO>KET IOHA0OUThCS, - await. 3aganue 2.
ITpeamnonoxum, ecTb A€peBO, NPEACTABICHHOE CBSI3aHHOM CTPYKTYpoil. TouHee, Kaxblii y3en aepeBa
ABJIIETCS CTPYKTYpOH, COCTOsILEN W3 TpeX IOJeil: 3HaYeHWs M yKa3aTelel Ha JIeBO€ U IpaBoe
nogaepeBbs. Ilycroit  ykaszatenp mnpezicraBieH KoHcTaHTod null. Hamummre pekypcuBHYRO
NapajuleJIbHYI0 MpOorpaMMmy JUIsl BBIUMCIIEHHUS CyMMBbl 3HAQU€HUN Bcex y3JIoB jJepeBa. OOliee Bpems
paboThl MPOrpaMMBbl JIOJDKHO OBbITH IOpPsJKAa BBICOTHI JepeBa. 3amanue 3. Ouepenp yacTo
NPECTABISIOT CBSI3aHHBIM criuckoM. Jlomyctum, mnepemenHsie head u tail ykas3pIBaloT Ha MepBBId U
HOCJIEIHUH 31eMeHThl crucka. Kakplil 371IeMEeHT COZiep KUT 0JIe JaHHBIX U YKa3aTellb Ha CIelyroIni
aneMeHT. Ilycroil ykasatenp umeer 3HaueHue null: a) Hanummre npoueaypsl: 1) moucka B CIHCKE
HEpBOr0 JIEMEHTa (eCiIM TakoW ecTh), COJAepXallero 3HadeHue JaHHbIX d; 2) BCTaBKM HOBOTO
AJIEMEHTA B KOHEI[ CIIMCKA; 3) yaajeHus 3JIeMEHTa U3 Havaja ciucka. [Ipornenypsl movcka u yaaneHus
IpY HEYIa4yHOM BBINIOJIHEHUH JTOJDKHBI BO3BpalaTh 3HaueHue null; 6) 1omycTuM, YTO K CBSI3aHHOMY
CIUCKY UMEIOT JOCTYIl HECKOJIBKO MpoueccoB. OnpeaenuTe MHOKECTBA 3allUCU U YTEHMSI ISl KaKA0N
nporenypsl. Onpenenure, kKakue KOMOMHAIIMY MTPOLEYP MOT'YT BBIOJIHATHCS MapaljIeNIbHO, @ KaKue —
[0 OJIHOM, T.e. HEJEIMMBIM 0Opa3oM; B) N00aBbTE KOJI CHHXPOHHU3ALMU K TPEM MpoueaypaM s
3aJaHisl CUHXPOHHU3AIUM, ONpejeieHHo B orBere 0. Chenmaiite cBOM HeJeNUMble JECHCTBHS Kak
MOKHO Oojiee MENKUMH, U HE 3aJep)KHUBaiiTe BBINOJHEHHE Mpouenyp 0e3 HeodxoaumocTtu. s
IpOrpaMMHUPOBAaHUSl CHHXPOHHU3ALMM HCHOJB3yHTe omnepaTop await. 3amanue 4. Paccmorpute
(dbparMeHT KojJa, KOTOPBIA MPUCBAaUBAET MIEPEMEHHOW M 3HAUYEHUE, MaKCUMaJIbHOE U3 X U y. B Tpoiike
Ui omeparopa if 3Toro QparmMeHTa Koja MCIONb30BaHO mpaBuwio omeparopa if. Kakumu Oymyt
npenukatsl P, Q u B B npaBuiie oneparopa if A7 JaHHOTO MPUIIOKEHUS?

JlaGopatopHass pabora Ne 2. «OCHOBHbIE THUIBI CHHXPOHHM3AIMU U CIIOCOOBI BBITOJHEHUS
napajuieIbHbIX BblunucieHui». 3aganue 1. Jomyctum, uro P [ 1: n] — maccuB nporeccos, ab [ 1: n] —
paszzensieMblii OyJeB MacCUB: a) HANUIIUTE AJTOPUTM, MapajuIeNbHbIM MO JAHHBIM, JUIA MOJCYETa
yHclia 3JIEMEHTOB b [ 1 ], uMeromux 3HayeHue "uctuHa"; 6) MpennosiokuM, YTO B IMMYHKTE a MOJIy4YeH
orBer count Mexay 0 u n. Hamummre anroputM, nmapajuledbHbIM 1O AAHHBIM, NPHUCBAaWBAIOIINN
YHUKAJIbHOE 11e7I0€ 3HaueHue oT 1 10 count kaxxaomy mporieccy P [ 1], st kotoporo b [ 1 | uCTHHHO.
3amanue 2. Ilycte naHbl fABa MOCIEAOBATEIbHO CBS3aHHBIX CHNHCKAa. Hamummre anroputw,
napajuIeNIbHBIA MO JaHHBIM, KOTOPBIM CTABUT B COOTBETCTBUE AJIEMEHTHI C OJUHAKOBBIMU HOMEpPaMH B
nocueaoBarenbHOCTAX. 110 3aBepiieHnn anropuTMa 3TH JIEMEHTBI CIIMCKOB JOJIKHBI yKa3blBaTh APYT
Ha Jpyra. Ecnum oauH CHUCOK JUIMHHEE JIPYroro, TO JIMIIHHME 3JIEMEHTHI Oojiee NJIMHHOTO CIHUCKa
JOJDKHBI colepkaTh MycThle ykaszarenu. Ormpenenute HeoOXoquMble CTPYKTypbl. He wu3mensiite
MCXOJIHbIE CITUCKH; BMECTO 3TOTO COXPAHUTE OTBETHI B AOMOJHUTENbHBIX MaccuBax. 3aganue 3. [Tyctp
JlaH TI0CJIEI0BATENbHO CBSI3aHHBIN CIIMCOK, 3JIEMEHTBHI KOTOPOTO CBSI3aHBI B MOPSIIKE BO3pAacTaHUS MX
nosied JaHHbIX. CTaHAAPTHBIM TOCIENOBATENbHBIM aJrOPUTM BCTABKM HOBBIX JJIEMEHTOB B
HEO0X0/IMMOE MECTO HMEeT JIMHEHHYIO0 OLIEHKY BpeMeHHM paloThl (B CpeaHeM JOJDKHA ObITh
IIPOCMOTpEHA MOJIOBMHA cnucka). Hanumwure anroputM, mapajjieNbHbIl MO AaHHBIM, AJI BCTaBKU



http://sdo.tolgas.ru/

HOBOTO 3JIEMEHTa B CIHCOK 3a jorapudmuueckoe Bpems. 3amanue 4. B oOpaboTke m3o0OpaxkeHUi
BO3HUKAET CIEAyIomas 3ajaava BbIAeNeHHus oOmactu. Jlam maccuB 1enbix uucen image [ mn, 1:m].
3HaueHue KaXJO0ro 3JeMEHTa — WHTEHCHUBHOCTh Mukcens. CocelsiMu MHUKCENs SIBISIIOTCS YeThIpe
nuKcens (cieBa, clipaBa, CHU3y M CBEpPXY OT HeEro). [[Ba coceaHMX MNUKCeNs NMpUHAAIEKAT OJHOU
o0nacTu, ecid WX 3HaueHus paBHBL. TakuMm 00pa3oM, 00JacTh — 3TO MAKCUMAalbHOE MHOXECTBO
NUKCeNel, KOTOpBIE CBA3aHbI (B CMBICIE TPAH3UTUBHO-PE(ICKCUBHOTO 3aMBIKAHUS OTHOLICHUS
COCEJICTBA) U MMEIOT OJIMHAKOBbIE 3HAUEHUS. 3aJaya COCTOMT B TOM, YTOOBI HallTHM Bce 00JacTH U
NPUCBOUTH BCEM MHUKCENSAM KaXKJI0W 00JacTH YHHKaJIbHYIO (1 obimactu) MeTky. TouHee, mycTh
label[1:n, 1 :n] — eme oxHa MaTpwuIia, ¥ HaYaIbLHBIM 3HaYeHHEM dJieMeHTa label [i, j | sBasercs n*i + j.
3akmrounTeIpHOE 3HaUeHue aemMenTa label [1, j | 10mKHO OBITH MAaKCUMAJIBHBIM M3 HadaJdbHBIX METOK
001aCcTH, KOTOPOU MPUHAIICKUT MUKCETD | 1, j |. OnummTe ceToYHble BRIYUCICHNUS, TapaJlIeIbHbIE TI0
JaHHBIM, JUIsI ONpEAENICHUS 3aKJIIOUMTENbHBIX 3HAYeHUU 31eMeHTOB label. Borumcrnenust nomKHBI
3aKaHYMBAThCA, €CIIM HU OJIMH U3 2JIEMEHTOB label He u3mensiercs.

JlaGopaTtopnas padora Ne 3. «YcTpolCcTBO COBpEeMEHHOTO KOHTposuiepa Ha npumepe SDK-1.1».
Ilo TexHHMYeCKOM NOKyMEHTAlUH, NMPUIATaeMON K CTEHIy U3Y4YUTb KOMIIOHEHTHI IPUHIUIINAIBHON
anekTpudeckor cxembl creHaa SDK-1.1. 3amanue 1. [lo BapuanTy mHauBuayanbHOro 3amaHus (1),
ONpEAEIUTh OCHOBHBIE TEXHUYECKHE XAapPaKTEPUCTUKU U MPUHLMUIHUAIBHYIO DJIEKTPUUYECKYI0 CXEMY
KOMIIOHEHTa cTeHja. 3ananue 2. [lo BapuaHTy WHAMBUAyaJIbHOTO 3adaHus (2), ONpenenuTh
0COOEHHOCTH PabOThl MUKPOKOHTpoJuiepa. 3ananue 3. [1o BapuanTy UHAMBUAYAIbHOTO 3anaHus (3),
OTpeAeNIUTh 0COOCHHOCTH pabOThI pacIMPUTENsS HOPTOB BBOJIA BeIBoJa Ha 6aze [TJIMC.

JlaboparopHuas pabota Ne 4. «MIHCTpyMEHTaJIBHBIE CpeCTBa s paboThl co cTreHoM SDK-1.1x.
3amanue 1. Ilo BapmaHTy MHAMBHAYaJIbHOTO 3a1aHus (4), ompeaenuTh OCOOCHHOCTH KOMIIHIATOpA
SDCC. 3apmanme 2. Ilo BapwaHTy WHIMBHIYaJbHOTO 3amaHus (5), OMpEAEINTb OCOOCHHOCTH
uHCTpyMeHTanpHOM cuctembl M3P. 3amanue 3. Ilo BapuanTy WHAMBUAYaIbHOTO 3amaHus (6),
onpenenuts ocodbeHHocT yruiautel MAKE u hyHKIIMH KOHTPOJIST BEPCHIA.

Jlaboparopnas pabotra Ne 5. «/luckpeTHple MOPTHI BBOJA-BbIBOJA Y4eOHO-TAOOPATOPHOIO
crenna SDK-1.1». Hanucars mporpaMmsel il IpaiiBepoB YCTpOMCTB Ha s3bike Cu. 3ananue 1. B
ciydae yctanoBkum Ha DIP-nepexmouarensx koga O0x11 (mecTHamuaTepuyHOe 3HAYEHUE) HA
CBETOJIMO/IHbIE MHIMKATOPhI JOJKHA BBHIBOJUTHCS aHUMalMsl, TOKa3aHHas HMKe. Bo Bcex ocTallbHBIX
CIIy4asiX CBETOJUOJIHbIE WHANKATOPHI OTPaKalOT 3HaUeHHUE, BbicTaBieHHOe Ha DIP- mepekmouarensx.
3ananue 2. B cinydae ycranoBku Ha DIP-nepexitouarensx koga 0x22 (1ecTHagaTepuyHOe 3HaYCHHE)
Ha CBETOJMOJHBIC MHIAMKATOPbI JOJKHA BBHIBOJUTHCS IEpBas aHMMAalUs, B Cllydyae YCTaHOBKM KoJa
0xDD (mectHaguaTepuyHoe 3Ha4Y€HHWE) - BTOpas aHMManMs. Bo BceX OCTalbHBIX —CiIydasx
CBETOJMOJHBIE MHAMKATOPbl OTPaXalOT HMHBEPTUPOBAHHOE 3HA4YE€HME, BbICTaBIeHHOe Ha DIP-
NEePEKIII0YaTeNsIX.

JlaGopatopHas pabota Ne 6. «Taiimepsl. Cructema npepbiBaHHM yueOHO-1a00paTOPHOIO CTEHIA
SDK-1.1». Hammucatp nporpaMMsl it [pailBepoB ycTpoiicTB Ha si3bike Cu. 3amanue 1. Kontposrep
SDK-1.1 Ha nMHEWKY CBETOAMOAOB IIMKJINYECKH OTOOpakaeT NMPUBEACHHYIO HUXKE aHUMALHIO WM
BBIBOJUT KOJMYECTBO 3amblkaHuii Bxoja TO (cuerHbrii Bxoa Ttaiimepa 0 Ha puc. 1). Iloacuer
KOJINYECTBA 3aMbIKaHUH BXO0J/a JOJDKEH OBITh pealn30BaH C NMOMOIIBIO0 Taiimepa- cueruynka 0. CmeHa
pexrMa 0TOOpa)KeHUsI MPOU3BOAMUTCS MO MOCTYIUIEHHIO cUTrHaia BHemHero npepeiBanust INTO (puc.
1). B anuManum IOJKHBI MCIIONIB30BAaThbC HE MeHee 6 rpajaluil SpKOCTH CBEYCHMsI CBETOJIMOJIOB
(manpumep, 0%, 20%, 40%, 60%, 80% u 100%). B pe3ynbrare BbIOTHEHUSI PAOOTHI TOKHBI OBITH
pa3paboTaHbl JpaiiBepbl CHCTEMHOIO TaiiMepa, TaiiMepa- CUeTYMKa, CBETOAMOAHBIX HHJIMKATOPOB,
BHelHero npepsiBanus. 3aganue 2. Konrpomrep SDK-1.1 nukinndeckn mpourpsIBaeT BOCXOIALIYIO
raMMy HOT MEpPBOI OKTaBbI (JUIMTENBHOCTh KaKJOH HOTHI - 1 CEeKyHJa) U Ha JMHEWKY CBETOAMOIOB
BBIBOJUT KOJHMYECTBO 3aMmblkaHui Bxoma TO (cuerHeld Bxox Taiimepa 0 Ha puc. 1). Iloacuer
KOJINYECTBA 3aMbIKaHMM BXOAa JOJDKEH OBbITh pealM30BaH C IOMOIIbI0 TaiiMepa-cuerunka 0. B
pe3ysbTaTe BBINOJIHEHUS pabOThl JTOJDKHBI OBITH pa3paboTaHbl JpaiiBepbl CHUCTEMHOrO TaiMepa,
TaliMepa- CUETYMKA, 3BYKOBOT'O U3JIydaTelsl, CBETOAUOAHBIX HHINKATOPOB.

Jlaboparopnas pabora Ne 7. «llocnenoBatenbubiii uHTepdeiic RS-232. UART yueOHo-
nabopatopHoro ctrenaa SDK-1.1». Heobxoaumo pazpaboraTts nporpamMmy aist konTposuiepa SDK-1.1
(BemoMmblii), KOTOpbIM OOMEHHBAETCs JaHHBIMH C TEPCOHAIBHBIM KOMIIbIOTEpOM (Beaymuii). B
KaueCTBE KaHaJIa CBSI3U UCIOJb3YeTCs MOCIe10BaTeNbHbIN kaHa RS-232. Ha ctopoHne nepcoHanbHOro
KOMIThIOTEPA UMEETCSI HHCTPYMEHTAIILHOE CPEACTBO Il obecreuenus B3aumosericteus ¢ SDK-1.1 -



9TO TepMHHalbHas mnporpamMmma M3P. 3amanme. 3agaHue COCTOMT U3 JBYX 4YacTel: mepBas
BBITIOJIHSCTCSI C MCIIOJIb30BAaHHEM JpaiiBepa IMOCIEAOBAaTENbHOIO KaHalla 10 OMpocy, BTOpas - IO
npepeiBanuio. llepexiioyeHre MeXAy IBYMsI 4YacTIMH B TECTOBOM MpOrpaMMme JOJKHO OBITh
BBINOJIHEHO ¢ Hcnonb3oBanueM DIP-nepekimouareneii. CKopocTs mocienoBareiabHoro kanana - 9600
our/c. 1. Kaxnapli NOpUHATBIA 1O MOCIEAOBATEIbHOMY KaHalIy CHMBOJI (OT MEPCOHAIBHOTO
kommbeiorepa kK SDK-1.1) mepemaercst B yrpoeHHOM Bujae B oOpartHyio cropoHy (ot SDK-1.1 k
MEPCOHAIBHOMY KOMIIBIOTEPY) M OTOOpaskaeTcsi B TepMUHAIBHON mporpamme. [Ipuuem Bce CUMBOIIBI
pycckoro andaBuTa OTOOpPaKalOTCS B HUXKHEM PETUCTPE, BCE CHMBOJIBI aHTJIMICKOTO ajdaBHUTa - B
BepxHeM peructpe. Hanpumep, Ha cuMBoa «i» («JI») oTBeTOM siBisieTcst «umm», «1» - «111» u T.1. 2.
KouBepTop U3 AecsITMUHON B ABOMYHYIO CUCTEMY cuucieHus. J(uamna3oH npeoOpa3yeMbIX 3HAYCHUH -
or 010 mo 25510 BxiIrOUMTENBHO. 8-paszpsaHas ceTKa Uil OTOOpaKEHHsI IBOWYHBIX YHCEI.
Kontpomnepy SDK-1.1 no nmocnegoBaTeIbHOMY KaHAIy CO CTOPOHBI MEPCOHATBHOIO KOMIBIOTEPA C
UCTIOJIb30BAaHUEM TEPMUHAIBHOM MPOrpaMMBbl IepeIaeTcs IECATUYHOE YHCIIO JJIsi KOHBEPTHPOBAHUS,
IIPUYEM YHCIIO 3TO OTOOpa)kaeTcs B TEPMHUHAJIE, a KOHLIOM BBOJIA SIBJISICTCS MEPEBOJ HA CIIECIYIONIYIO
ctpoky (<CR><LF>). Ilocne 4yero KOHTpPOJUIEP BO3BpAIIACT PE3YJbTAT MPEOOPA3OBAHMS UYUCIIA B
JBOMYHYIO CUCTEMY CUUCIICHHUS, KOTOPBII 0TOOpakaeTcsi B TEepMUHAIE IEPCOHATIBHOTO KOMIIBIOTEPA U
Ha cBeTOAMOAHBIX MHIuKaropax creHaa SDK-1.1. Kaxnoe HoBoe mpeoOpa3oBaHue HauWHAETCs C
HOBOM cTpoku. CUrHanu3aiys B cliydae BBOJa HEKOPPEKTHBIX 3HAUEHUI - coobmieHue o0 omubke B
IIOCJIEI0BATEIbHBIN KaHaJl.

Jlaboparopnas pabota Ne 8. «Pa3paboTka npaiiBepa kiiaBuaTypbl yueOHO-I1a00paTOPHOTO CTEHAA
SDK-1.1». Heobxomumo pa3paboTars mporpamMmy aisi kKoHTpoiutepa SDK-1.1 (Beqomslii), KOTOPBIi
oOMeHUBaeTCsl JaHHBIMU C TMEPCOHAIBHBIM KOMIIBIOTEpOM (Benyiuii). B kadecTBe kaHama cCBs3u
HCIIOJIb3YETCsl MociieJoBaTeNbHbli kaHan RS-232. Ha cropoHe nepcoHanbHOro KOMIIbIOTEpAa UMEETCS
WHCTPYMEHTAJIbHOE CpPENCTBO A oOecrneueHus B3aumonerictBus ¢ SDK-1.1 - 310 TepmuHanbHas
nporpamma M3R. YcrpolicTBoM BBoJ1a AaHHBIX sABisieTcs KiaBuatypa SDK-1.1. YcTpoiictBoM BbIBOA
SBIISIETCS TEPMHUHAI MIEPCOHATIBLHOTO KOMITbIOTEpA U cBeToAnoAHbIe mHAuKaTopsl SDK-1.1. 3aganue. B
cinyyae yctaHoBku Ha DIP-mepexnrouatensx 3agaHHOM KOMOHMHAIMHU (OMpENENsieTCs] CTYIEHTOM)
koHTpoiep SDK-1.1 BXoauT B pexuM TECTUPOBAHUSA KIABUATyphl. B OCTambHBIX Ciydasx
BBITIOJTHSCTCSI 3a/lada B COOTBETCTBUU ¢ 3amaHueM. CKOpOCTh IMOcCiieoBareabHOro kanama - 9600
out/c. KonBepTop W3 AECATUYHONW B JIBOMYHYIO CHCTEMYy cuucieHus. J(namazoH mpeoOpazyembix
3HaueHui - oT 010 1o 25510 BrIItOUUTENBHO. §-pa3psiiHas CETKA I OTOOPaKEHUS JBOWYHBIX YHCEIL.
[Tpu momomu knaBuatypbl SDK-1.1 BBOAMTCS AeCATHUHOE YMCIO Ul KOHBepTHpoBaHUs. KHomka
NepeBo/ia B JIBOMUHYIO CHCTEMY CUHUCIEHHS - «*». BBoguMBIE ¢ KJIaBHATYypbl 4MClIa M PE3yJbTaT
JIOJDKHBI BBIBOAMTBHCS B IOCTENOBATEIbHBIN KaHal M OTOOpaXaThCsl B TEpMHUHAJE MEPCOHATIBHOIO
komnbioTepa. Kaxgoe HoBoe mnpeoOpa3oBaHHWe HA4YMHAETCS C HOBOM cTpoku. J[lomxkeH ObITh
IPEIyCMOTPEH KOHTPOJIb BBOAA KOPPEKTHBIX 3HAUEHUH.

Jlabopatopnast pabora Ne 9. «Pa3paboTka npaiiBepa >XUIKOKPUCTAUTMUYECKOTO WHIMKATOPA
(OKKHM) yueOHo-nabopatopHoro crenaa SDK-1.1». HeoOxomumo pa3paboTaTte mporpammy aist
koHTpoiiepa SDK-1.1, koTtopasi BBIMONHSAET KOHKPETHYIO MPHUKIATHYIO 3amady (CM. 3amaHue).
Peanuzanus 3amaum TpeOyer 3HaHMA: TaiiMepbl MUKpokoHTpoiuiepa ADuCS812, mocnenoBaTenbHbIN
KaHaJl, CBETOAMOAHBIC WHIUKATOPHI, KJIaBHaTypa © J1p. 3amaHue. Hamumcate mporpammy,
peanu3yonyo QyHKIMH JIEKTPOHHOTO CeKyHIoMepa. TOYHOCTh M3MEPEHUsI BPEMEHH - COTbIE JOJIH
CeKyHIbl. B KaduecTBe ycTpoHCTBa, U3MEPSIONIETO BPEMsI, CIeIyeT UCTIONB30BaTh OJIMH U3 BHYTPEHHHUX
TaliMepoB MHUKpokoHTposiepa ADuC812. VmpaBieHne CeKyHIOMEPOM JIOJKHO OCYIIECTBIATHCS C
knaBuatypsl crerna SDK-1.1: kHomnka «*» («ctapt/may3a») - 3amycKaeT mpoIece H3MEPEHUs BPEMEHHI
1100 MPUOCTAHABIMBAET €ro, He cOpachiBas; KHOMKA «#» («cOpocy») - cOpackIBaeT 3aMepseMoe BpeMs
B HOJIb. Ha JKKU nmomkHa 0TOOpaskaThbest 4ETKO Cleayromias nHpopMalus: 3aMmepsieMoe BpeMs (clieBa
B BEpXHEW CTpPOKE); MUHUMAJbHOE M3 BCEX 3aMEpEHHBIX BpeMeH (ClieBa B HI)KHEH CTpOKe);
MaKCHMaJbHOE U3 BCEX 3aMEPEHHBIX BpeMeH (cmpaBa B HUXKHEH cTpoke). Dopmar oToOpaskeHus
BpeMeHu: «SS:CCx», rae SS - cexkynabl, CC - coTble 1011 cekyHabl. [lociie nepenoiHenus: CeKyHa0Mep
HAuYMHAET OTCYUET ¢ HyJs, T.e. 99,99c — Oc. 3amepeHHBI MHTEpBal BPEMEHH MO HA)KaTHUIO KHOMKH
«ray3a» JOJDKEH BBIBOJUTHCS B IOCIENOBAaTEIbHBIN KaHal B (hopMmaTe, onrcaHHOM paHee. Kakapbrit
UHTEpBall ¢ HOBOM cTpoku. CoolmieHus o cOpoce U MEPEroJHEHUU CEKYyHJIOMepa TOXe JOJIKHBI
BBIBOJMTHCS B IOCJEIOBATENbHBIM KaHal ((hopMaT 3THUX COOOLIEHMH OIpenensercs: cTyleHToM). B



paMKax 3ajaHusi HeOOXOAMMO pean30BaTh: ApaiiBep Talimepa; JpaiBep MOCIEI0BaTEIbHOIO KaHaa,
IpaiiBep kiaaBuaTypsl; apaiisep JKKU.

JlaGopatopnass pabora Ne 10. «PaspabGotka apaiiBepoB uHTepdeiica [12C u [2C-ycTpoiicTB
yueOHo-1aboparopruoro cregaa SDK-1.1». Heobxonumo pa3paboTars mporpammy Jjisi KOHTpOJUIEpa
SDK-1.1, koTopasi BBHINOJHAECT KOHKPETHYIO MPUKIAIHYIO 3a/1a4dy (CM. 3ajaHue). Peanusanus 3agaun
TpeOyeT 3HaHMs: TaiiMepbl MUKpOKOHTposuiepa ADuC812, nociieroBaTeNbHbIN KaHall, CBETOANO/IHBIE
WHIUKATOphl, ki1aBuatypa, KKW, 3BykoBoi u3nyudarens u ap.B pgannoi 3aganuu MK ADuC812 -
Benyumii, a EEPROM u RTC - Begomblie Ha mune [2C. 3ananue. Konrpomiep SDK-1.1 opranusyer
[0 IOCJIEeI0BATEIbHOMY KaHAJly CUCTEMY MEHIO, [0 KOTOPOMY MOKHO IE€PEMEIIAThCs C MOMOIIBIO
CHUMBOJIOB, II€pElaBaéMbIX CO CTOPOHbl II€PCOHAIBHOIO KOMIIBIOTEpAa C HCHOJIb30BaHUEM
TEPMHUHAIBHOM mporpammbsl. [IpueM HeNpaBUIBHOIO CHUMBOJIA [0 IIOCIEA0BAaTEIbHOMY KaHaly
OPUBOAUT K mepepucoBke MeHio. 1.1. Ilepemerienne mo 3ToMy MEHIO peaqu3yercss NMpH HNOMOIIU
knaBuatypel SDK-1.1 (KHONKHM ympaBieHHs IO BBIOOPY CTyneHTa). YKa3zaHHbIe 4 IMyHKTa MEHIO
JIOJDKHBI OBITh BBINOJIHEHBI 00s13aTE€IbHO, OPOPMIICHHE MOXKET ObITh UHBIM U Pa3HbIM JJIs TEpMUHAJIA
u JKKU, HO rnaBHOE - MOHATHBIM M yJOOHBIM JUIS HCIIONIb30BaHMs. [Ipy 3amycke Tecta B TEpMHUHAT U
Ha J)KKU SDK-1.1 momkHO BeIBoAUTHCS MeHI0.I1o BeIOOpY myHKTa MeHI0 «3anuch nanabix» EEPROM
3aIoJIHACTCS TOCIIEAOBATENFHOCTRIO CirydaiiHbIX umncen (127/255 6aiit) m CRCS, paccuuTaHHOTO 110
TOi  mocnenoBarenbHOocTH. Pesymbrar  BhimonHeHus —omepauunu  (OK/ERR I2C/ERR _CRC),
3anucanHas nocienoarenbHocTh 1 CRC8 B mectHaanaTepuyHoM (opMaTe BBHIBOISTCS B TEPMHUHAI.
Ha XKW SDK-1.1 orobpaxkaercs pesynbrar BoinonHenus: onepanuu («Test EEPROM Write OK»),
[To Haxxaturo cnenuanbHOl kHOnkM Ha kiaBuarype SDK-1.1 na )KKU choBa BbiBopuTcs meHro.llo
BbIOOpY mnyHKTa MeHI0 «Yrtenue paHHbIXx» u3 EEPROM  cuutbiBaercs — 3amucaHHas
nocienoBarenbHOCTh M paccunthiBaeTcsi CRC8 (Bce 128/256 Oaiir). PesymbraT BBIMONHEHUS
onepaiun  (OK/ERR _12C/ERR_CRC), mnpouutanHas mnocneaoBarenbHocth U CRC8 B
miectTHaaarepuaHoM ¢opmare BeiBoaaTcs B TepmuHan. Ha JKKU SDK-1.1 otoOpaxkaercst pe3yabTart
BoinonHenus omnepanuu («Test EEPROM Read OKy»), Ilo HaxaTuio crenuaibHON KHONKU Ha
knaBuatype SDK-1.1 na XKW cnoBa BbiBoautrcs MeHto. [lo BbIOOpY myHKTa MeHIO «O4HCTKa
namsTH» BblONHAETCs cTtupanue Bceedl mnamsatu EEPROM  (3amonnenune OxFF). Pesynerar
BemmosiHeHust onepannn (OK/ERR I2C/ERR _CRC) BwBoamtcsi B TepmuHan. Ha KKK SDK-1.1
otoOpaxaercs pe3yibTar BeimonHenus omnepanuu («Test EEPROM Erase all OK»). Ilo naxatuto
cnenuanbHoi kHonky Ha kinaBuatype SDK-1.1 na KK cnoBa BeiBoauTCs MeHo0. 1o BEIOOpY MyHKTa
MEHIO «ABTOMAaTHYECKUN TECT» BBINONHAETCS 3anuch M ureHne AaHHbIXx EEPROM kak B myHKTax
MeHio 1 u 2. PezynpraT BeinonHenus onepanuu (OK/ERR I2C/ERR_CRC) BeIBOAUTCS B TE€pMUHAIL.
Ha XXKU SDK-1.1 oroOpaxaercs pe3ynbrar BelnosHeHus onepauuu («Test EEPROM Write & Read
OK»). ITo Haxatuto cnenuanbHoi kHonkH Ha kinaBuatype SDK-1.1 na JKKU cHoBa BeIBOAMTCS MEHIO.
Heo6xonuMo oTMeTuTh, YTO OHmIMOKAa B KayecTBE pe3ysbTaTa BBIIOJIHEHHUS ONEpaluud MOXET ObITh
IByX BuJoB: omubOka obmena mno kaHany [2C (ERR I2C) m ommbOka B HIMKJIMYECKOM KOJie
(ERR_CRC). IlepBas nomkHa oTcieKUBaThcs Ha ypoBHE ApaiiBepa 12C, Bropas - Ha ypoBHE pacueTa
CRCS8. B pamkax 3amaHus HEOOXOIUMO peaTn30BaTh: JpaBep MOCIEA0BATEILHOTO KaHAala; JpaiBep
KJIaBHATyphl (MOKET OBITh peajn3oBaH 0e3 MepernoBTOPOB, T.€. MO MPUHIUIY «KHOIKA Ha)KaTa WU
HeT»); npaiiBep JKKU; npaiiBep [2C; nppaiiBep EEPROM; ¢@yHKIMIO TeHepanuu CilIy4ailHOro
(mceBmocnydaitHoro) yucna B guamna3zoHe ot 0 mo 255 Ha ocHoBe TaiiMepa ADuCS812; ¢ynkumo
pacuera CRCS8 ¢ ucnonb3oBanuem noiuHomMa x8 + x5 + x4 + 1.

Tunosble TeCTOBBIC 32 JaHUSA:

1. MoXXHO TOBOPUTH O JBYX 3aMETHO PAa3HSIIMXCS MEXKIYy COOOM TEHAEHUMSIX B Ipolecce
YBEJIMUEHUS YnCA AJIEP

MYJIBTUSAIEPHOCTD

MHOT'OIIOTOYHOCTb

MHOTOSIIEPHOCTD

KOMIIBIOTUHT

2. Ot mammHbl poH Heilmana anTuMammHa oTam4aercs

HaJIMYMEM OJJHOTO MJIM HECKOJIBKUX CUETUYUKOB JAaHHBIX, YIPABISAIOLIMX TOTOKAMH JaHHBIX

IPOrPaMMHUPOBAHUEM C HCIIOIb30BAaHUEM JIU-TIOTOKOBOTO 0OECTIEUeHHS

TEM, YTO POJIb LIEHTPAJIBHOI'O IMpOLECcCOopa B HEW WIPalOT OJMH WM HECKOJIBKO IPOLIECCOPOB
nanubix (Data Path Unit, DPU)



TE€M, 4YTO ULEHTPAJbHOM YacThl0O AaHTUMAIIMHBI MOXXET CTaTh MaMsATh C THUIep-
MOCJIEI0BATEIBHOCTHIO

3. TeopeTnueckn BO3MOXKHO CYIIECTBOBaHHME CIEAYIOUIMX IOAXOJ0B K CO3JAHUIO
PEKOH(PUTYPUPYEMBIX MTPOLIECCOPOB

Kongurypupyemslie nporeccopsl

JlnHaMuveckue peKOH(PUTypHpyeMbIe TPOIIECCOPHI

Criennanu3upoBaHHbIE TPOLIECCOPHI

I'uOpuaHbIil pouieccopbl

4. Opnolt 13 Haunbosiee M3BECTHBIX CXEM KiIacCU(UKAIMK KOMIIBIOTEPHBIX apXUTEKTYp
ABIIETCS

Hanuwume omeem

5. Kinacc apxurekryp SISD:

OJIMH IIOTOK KOMaH/J U HECKOJIBKO [TOTOKOB JaHHBIX

OJIMH IIOTOK KOMaH/J U OJIMH IIOTOK JaHHBIX

HECKOJIBKO [TOTOKOB KOMaH/ U OJIMH IOTOK JaHHBIX

HECKOJIBKO ITOTOKOB KOMaH/l ¥ HECKOJIBKO ITOTOKOB JAHHBIX

6. DTO TpoIecC, KOTOPBIM MOTy4aeT COOOIIEHUsS M3 OJHOT0 WJIM HECKOJBKHX BXOIHBIX
KaHAJIOB U OTIPABIISET COOOIIEHHs B OMH MM HECKOJIBKO BBIXOJHBIX KaHAJIOB. Ero BbIxoa siBisieTCst
(GyHKIMEN OT ero BX0/1a U Ha4ualbHOI'O COCTOSTHUSI.

Hanuwume omseem

7. Knacc apxurexkryp MISD

HECKOJIBKO ITOTOKOB KOMaH/J U OJIMH IIOTOK JaHHBIX

OJIMH NIOTOK KOMaH/J U OJINH IOTOK JaHHBIX

OJIMH IIOTOK KOMaH/J U HECKOJIBKO ITOTOKOB JaHHBIX

HECKOJIBKO [TOTOKOB KOMaH/1 ¥ HECKOJIBKO TOTOKOB JAHHBIX

8. OTOT KJIacc apXUTEKTYp COCTOUT U3 OJAHOTO KOMaHJHOTO Ipoleccopa (YIpaBisioLero
MOJyJIs), HAa3bIBAEMOTO KOHTPOJUIEPOM, M HECKOJIBKUX MOAayJell 00pabOTKM JaHHBIX, HA3bIBAEMBIX
IIPOLIECCOPHBIMHU JIEMEHTAMU.

SISD

SIMD

MISD

MIMD

9. 370 mpoliecc MOCTOSHHO 00padaThIBAIOLINI 3a1IPOCHI OT KIIMEHTCKUX MPOLIECCOB.

Hanuwume omseem

10. OTOT KJacc apXUTEKTyp Haubosiee Ooratr nmpuMepaMu yCIEUHbIX peanu3auuid. B Hero
NOMAAA0T CHUMMETPUYHBbIE MapajuleJbHbIC BBIYMCIUTENIbHBIE CHUCTEMBI, pabouue CTaHLUU C
HECKOJIbKUMH MPOLIECCOPAMU, KIacTephl pabounX CTaHIIMH U T.JI.

SISD

SIMD

MISD

MIMD

8.3. TumoBble KOHTPOJIbHBIC 3aJaHUs WJIM MHbIe MaTepuaabl [JJsi NPOBeJAeHUs
MMPOMEXYTOYHOM ATTECTAIIIA

dopma mpoBeIeHUs] MPOMEKYTOYHON aTTeCTalluy M0 JUCLUIUIMHE: 9K3aMeH (o pe3yivmamam
HAKONUMENbHO20 PeumuHea Uiy 6 (popme KOMNbIOMEPHO20 MECMUPOBAHUS).

Yemuo-nucomennas popma no skzamenayuoHHvIM buiemam npeononazaemcs, Kak npasuio, O
coauu akademudeckou 3a00IHCeHHOCTU.

IIpumepHBIi MepeyeHb BONPOCOB M 3alaHUi 11 MOAroTOBKH K 3k3ameny (I1K-1., UIIK-
1.1., UTIK-1.2., UTIK-1.3).
Texnonornu nporpamMmmupoBanus CSP 1 ux npuMeHeHue.
Texnonoruu nporpamMmmupoBanus Linda u ux npuMeHeHue.
Texnonoruu nporpammuposanus MPI u ux npumeHnenue.
TexHosmornu nmporpaMMupoBaHus Java U uX NPUMEHEHHE.
TexHonoruu nporpaMMupoBanust Ada u X IpuMEHEHHE.
TexHnonoruu nporpamMmmupoBanus SR u ux npumeHeHue.

ook owndE



7 Texnonorun nporpammupoBanusi OpenMP u ux npumeHeHne
8. B uem cocTout OCHOBHAs Ues pean3aliy pacipeeIeHHOTro mopTdens 3agaq?
9 [Tpu pemieHny Kakux 3a7a4 MOKHO MPUMEHSAThH apagurMy myiabcanun?

10. Kakwue cymiecTByroT 6a30Bble CTPYKTYPhI KOHBEHEPOB MPOIIECCOB?

11. Yrto npeacTaBisieT co00i MOJIETb «30HI-3X0»?

12. Onumure napagurmMy B3auMOACHCTBHS MPOIIECCOB «JlyOmupyeMbie cepBeph».

13. Packpoiite peanuzauuto airoputMa MESI Ha npumepe BbICOKONPOU3BOIUTEIBHOTO
cepsepa IBM z Systems.

14. HanpaBnenuss ©  crmocoObl  MOBBIIIEHUS  MPOU3BOJUTEIIBHOCTH  COBPEMEHHBIX
MUKPOIIPOLIECCOPOB.

15. Knaccudukaiiys MHOTOSIIEPHBIX MHKPOIIPOIIECCOPOB.

16. MHorosiiepabie MUKpoItiporieccopsl pupmbl IBM.

17. MHorosiaepubie MUKponpoueccops! ¢pupM Intel u AMD.

18. MHorosiepabsie MUKpoItporieccopsl pupmsbl Oracle.

19. Cynepkommnbrorepsl NVIDIA® Tesla™ ,NVIDIA Pascal™.

20. Cyniepkommbrotepsl Kommanus «T-ITnatdhopmbiy.

I[IpuMepHBIH TECT I HTOTOBOT0 TECTHPOBAHUS:

1. MO>KHO TOBOPHUTH O JABYX 3aMETHO Pa3HALIMXCS MEXKIY CO0O0M TEHACHUHUAX B MpoIEcce
YBEJIMUCHUS YUCIA SIIEP

MYJIBTUSAICPHOCTD

MHOTOTIOTOYHOCTb

MHOTOSIIEPHOCTD

KOMITBIOTHHT

2. Ot mamunsl Gpon Heiimana anTUManHa oTJin4yaercs

HAJIMYMEM OJTHOTO MJIM HECKOJIbKHX CUYETUYMKOB JIAHHBIX, YIPABIISAIOMINX TOTOKaMH JTAHHBIX

MPOrPaMMHUPOBAHUEM C HCIIOIB30BAHUEM JIU-TIOTOKOBOTO 00ECTICUeHHS

TEM, 4TO POJIb LEHTPATHHOTO IMPOIECCOpa B HEW UTPAIOT OJWH HIHM HECKOJBKO IMPOIECCOPOB
nannbix (Data Path Unit, DPU)

TE€M, YTO UEHTPAJIbHOW 4YacThl0 aHTHMAIIMHBI MOXET CTaTb MaMsITh C  THIEp-
MOCIIE0BATEIHHOCTHIO

3. TeopeTrndeckn BO3MOXKHO CYIIECTBOBAHHE CJEIYIOIIUX MOIXOAOB K CO3JaHUIO
PEKOH(UTYPUPYEMBIX ITPOLIECCOPOB

Kondurypupyemsie nporeccopbl

JluHaMu4eckre peKoOHQUryprpyeMble MPOLECCOPHI

Crieruan3upoBaHHbIE TPOIECCOPHI

['uGpuaHbIi mporeccopsl

4. Opnolt 13 Haubosiee M3BECTHBIX CXEM KiIacCU(UKAIMM KOMIIBIOTEPHBIX apXUTEKTYp
SBIISIETCS

Hanuwume omeem

S. Knacc apxurekryp SISD:

OJIMH MOTOK KOMaH]l U HECKOJIBKO MOTOKOB JIAHHBIX

OJIMH MOTOK KOMAaH]1 ¥ OJIUH MOTOK JaHHBIX

HECKOJIbKO MOTOKOB KOMaH/{ M OJTMH MOTOK JIAaHHBIX

HECKOJIbKO MMOTOKOB KOMaHJ] M1 HECKOJIbKO OTOKOB JJAHHBIX

6. DTO TIpoIecC, KOTOPBIA MOTyYaeT COOOIIEHUSI W3 OJIHOTO WM HECKOJIBKHUX BXOJHBIX
KaHaJIOB U OTHPABISET COOOIMICHUS B OJMH WM HECKOJIBKO BBIXOJHBIX KaHANOB. ET0 BRIXOH SBIsETCA
(GYHKIIHEH OT €ro BX0/1a U HAaYaJIbHOTO COCTOSTHUSI.

Hanuwume omeem

7. Knacc apxurexktyp MISD

HECKOJIbKO MMOTOKOB KOMaH/{ M OJIMH MOTOK JIAHHBIX

OJIMH TTOTOK KOMaH/T ¥ OJIUH MOTOK JaHHBIX

OJIMH MOTOK KOMAaH]1 U HECKOJIbKO MOTOKOB JIAHHBIX

HECKOJIbKO IMTOTOKOB KOMaH/] M HECKOJIBKO MTOTOKOB JIAHHBIX

8. DTOT KJIACC apXUTEKTYP COCTOUT M3 OJHOTO KOMAaHIHOTO IMporieccopa (YIpaBIsSiOIIero
MOJYJIs1), HAa3bIBAEMOTO KOHTPOJUIEPOM, M HECKOJIBKHUX MOMIYJEH 0O0paOOTKM MTaHHBIX, HA3BIBAEMBIX



MPOIIECCOPHBIMU JIEMEHTAMH.

SISD

SIMD

MISD

MIMD

9. DT0 mporiece MOCTOSHHO 00padaThIBAIOIIUI 3aITPOCKHI OT KIIMEHTCKUX TPOIIECCOB.

Hanuwume omseem

10. DTOT KJIacc apXUTEKTyp HauOoliee Ooratr mpuMepaMu YCIENIHbIX peanu3anuid. B Hero
MOTAJAl0T CHUMMETPUYHBIC [apajuleiIbHbIC BBIYUCIUTEIbHBIC CUCTEMBI, pabouue CTaHIUU C
HECKOJIbKUMH MTPOIECCOPaMU, KIIACTEPhl pa00YMX CTAHIUH U T.1I.

SISD

SIMD

MISD

MIMD

11. Texnonoruu nporpamMmmupoBanust CSP u ux npuMeHeHue.

12. TexHomoruu nporpammupoBanus Linda u ux npuMeHeHHe.

13. Texnomornu nporpammupoBanuss MPI u ux npumeHnenue.

14. TexHon0rMM NporpaMMUpoBaHus Java 1 UX IpUMEHEHHE.

15. TexHonoruu nporpaMMupoBanus Ada u X IpUMEHEHHE.

16. TexHonoruu nporpaMMupoBanus SR 1 ux npUuMeHeHue.

17. Texnonoruu nporpammupoBanus OpenMP u ux npumeHnenue

18. B 1yeM cocTouT OCHOBHAs Hjiesl pealln3aluy paclpeieIeHHOro noprdens 3agay?
19. [Tpu pemieHnn Kakux 3aa4 MOKHO MPUMEHSATh apaJurmMy Myabcaruu?
20. Kakue cymecTBytoT 6a30Bble CTPYKTYpbl KOHBEHEPOB IPOLIECCOB?

[TosHbIi (OH OLEHOYHBIX CPEJACTB IS IIPOBEICHUS IPOMEKYTOYHON aTTECTAIIMU pa3MeEIleH B
OaHke BOMNPOCOB 3JEKTPOHHOro ydeOHoro kypca gucuumiudel B OWOC  yHuBepcurera
http://sdo.tolgas.ru/, a Taxke xpaHuTcs B OyMakHOM M (WJIM) DJIEKTPOHHOM BHIEe Ha Kadeape-
pa3paboTyuKe.



