degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: HuskoypoBHEBOE IpOrpaMMHPOBaHHE
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Manees, nupexTop

[Iporpamma obcyxieHa Ha 3aceflaHuU BBICIICH MIKOJBI TporpamMmHoil nrxeneprun MOTU - Sugexc 15.06.2022



AHHOTANMA

JanHas mgucnuiuinHa siBIsieTcs amantarnuert mop ydeOHsld mmaH UBT MOTU mucnummuasr "Operating
System Engineering" amepukanckoro yausepcutera MIT.

B pamkax n1aHHOM IUCHMIUIMHBI Oy/leT U3y4eHO BHYTpPEHHEE YCTPOHCTBO ONEPAIlMOHHBIX CUCTEM Ha MpuUMepe

y4eOHO-HMCCIIeI0BaTENbCKON CUCTEMBI X V6.

Byner pacckazano 00 QYHKIMOHUPOBAHMU OTJECIBHBIX KOMIIOHEHT siipa. Ha TpakTH4ecKuX 3aHATHAX
TpeOyeTcsi BOCIPOU3BECTH U3 UCXOIHBIX TEKCTOB padOTOCIIOCOOHYIO cucteMy X V6 11l paOOTHL B 3MYIISTOpE,
U MccnenoBarh e€, MoauuIupys OTaebHbIC IOJACUCTEMBI.

1. lean u 3apa4n

]_le.]'lb JAUCHUIIINHBI

- I03HAKOMUTD CTYJCHTOB C BHyTPEHHUM yCTPOWCTBOM OIIEPALIUOHHBIX CHCTEM.

3agauu AU CHUILIHHBI

- pa3oOpaTb BHYTpPEHHEE YCTPOWCTBO OTAENbHBIX KOMIIOHEHT spa M CTaHJApTHBIX OMOIHOTEK

OHepaHHOHHOﬁ CHUCTCMBI.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Criocoben oCyIiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CYXKJICHHS U OLIEHKH

OIIK-2 CniocobeH noHuMaTh IPUHIHITBL
paboThl COBpEeMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUI U IPOTPaMMHBIX CPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, U
UCTIONIb30BaTh UX P PEIICHUU 3a1a4
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.1 CnocobeH wHCHONL30BaTh WHGOPMAIMOHHEIE
TEXHOJIOTMM W TPOrpaMMHBIE CpEICTBAa, B TOM YHUCIE
OTCYECTBEHHOTO MPOU3BOACTBA, NPH PEIICHUH 3a1ad
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.2 Bnazmeer HaBbIKAMHM CO3JaHHsI MPOrPaAaMMHOIO
obecnieuenns st IBM U cucteM pa3znuyHON apXUTEKTYPhI

OIIK-5 CriocobeH nHCTATPOBATh
NPOrpaMMHOE U anmapaTHoe 00ecTieueHHe st
MH()OPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX
CHCTEM

OIIK-5.2 CrocoOeH OIcHHBaTh KOHIICIIIIUM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecricueHus  (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCIONB30BaHUS), B TOM 4YHCIE
poOJib JIFOJICH, TMPOIECCOB, METOJO0B, WHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POTPaMMBbl, TPUTOHBIE IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
NPOEKTHPOBAHUIO, KOHCTPYHUPOBAHHUIO U
TECTHPOBAHMIO TIPOTPAMMHBIX MPOITYKTOB

OIIK-6.2 YMeeT nMpUMEHSTH A3bIKA MPOTPAaMMHUPOBAHUS IS
pelIeHUs MPUKIaIHBIX 3a/1a4

OIIK-6.3 3HaeT METOIBI TECTHPOBAHHUS TPOTPAMMHOTO KOJa
Ha OMmMUOKKM M crnocoOeH TPOBOAWTH TECTUPOBAHHE HAa

pa3IMyHBIX  YPOBHSX  (MOIYJIBHOE, WHTETPAaLMOHHOE,
CHUCTEMHOE)
OIIK-6.4 Hmeer HaBBIKM  NPOTPAaMMHPOBAHHUA |

TCCTUPOBAHUSA TPOTPAMMHBIX ITPOAYKTOB

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTh MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.1 Paznn4aer CHHTaKCHC SI3BIKOB NMPOTrPaMMUPOBAHUSA,
0COOCHHOCTH TNPOrpaMMHUpPOBAHUS HA OTHUX  S3BIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YMeeT BbIOMpaTh S3BIKK MPOTPAMMHUPOBAHUS IS
HaMCaHUsl MPOTPAMMHOIO KOJa C Y4YETOM TEXHHYECKOrO
3a7laHus

IIK-3.3 ¥YMeer uznarate OCHOBHBIE IIPUHIIHAIBI TOCTPOEHUS
Y BUJIbl APXUTEKTYPbI IIPOIPAMMHOTO 00€CTICUeHHS, METObI
U CpelCcTBa MPOEKTUPOBAHUS NPOTPAMMHOTO OOECIIeUeHus,
METOJIONIOTHU Pa3pabOTKH TPOTPAMMHOTO O0ecTeYeHus: U
TEXHOJIOTUH NMPOrPaMMHUPOBAHUS




[IK-3.4 3naet, kak ONpeneNsTh ONTHUMAIbHBIE METOABI U
CpeACTBa MPOEKTUPOBAHUSA MPOrPAMMHOIO O00ECIEUCHHS U
CTPYKTYp AaHHBIX

[IK-5 CniocoGen mpoeKTUpOBarh,
pa3pabarbIBaTh, BHEAPSTH, COIPOBOXIATH U

CHUMATH C 3KCILTyaTaluu I/IH(I)OpMaLII/IOHHLIe

CUCTCMBI

[IK-5.3 Ymeer pa3pabarbiBaTh IPOTOTUIT HH(OPMALIMOHHBIX
CHCTEM B COOTBETCTBHMHU C TPEOOBAHUSMU U MPOBOJHUTH €TI0
TECTUPOBAHUE UIs MPOBEPKH KOPPEKTHOCTH
APXUTEKTYPHBIX PELICHUN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATh:
- BHyTPEHHEE YCTPOMCTBO S1pa;

- BHyTPEHHEE YCTPONUCTBO CTAaHAAPTHON OMOINOTEKH.

YMETB:

- pa3pabarbIBaTh U OTIAKUBATH KOJ IO/ AMYIISITOPAMH,
- MOZTUGUITMPOBATH KOJI Sipa ONEPAIMOHHON CUCTEMBI.

BJIAJIETD:

- HaBBIKAMH KPOCC-KOMIMJISILIUU U PAOOTHI € SMYIIATOPAMHU;
- HaBBIKAMH HCCJIEIOBAaHUS UCXOAHOTO KOAA.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 WnctpymeHTs BUPTYyaJN3aL1H u ) 5 6
pa3paboTku
2 Tabnuup! cTpaHUIl MaMSITH 4 4 6
3 [IpeprIBaHUS M CUCTEMHBIE BBI3OBBI 4 4 6
4 AHHa[iaTHBIe IIpEepbIBaHUS. U JpaiiBEpbl 4 4 6
YCTpPOMCTB
5 broxupoBkun 4 4 6
6 [InanupoBanue 3ana4y 4 4 6
7 YerpoticTBo (hailioBoi CHCTEMBI 4 4 6
8 Opranuzanus onepanvoHHbIX CUCTEM 4 4 6
Htoro gacos 30 30 48
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

108 ygac., 3 3au.ex.

4.2.

Cemectp: 3 (Ocennuii)

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

1. MHCTpYMEHTBI BUPTYyaIHU3aluu U pa3padoTKu




BupryanpHble MalIMHBL: C MOJTHOCTHIO IPOTPAaMMHON SMYJISALUEN, U C UCTIOIb30BaHUEM alllapaTHOTO
yckopenus. Kpocc-xkommmsiust kofa moa HMpou3BosibHBIE MaTtdopmel. Pabora ¢ oTmagumkoM B
BHUPTyaJIbHOW MallMHE (emu.

2. TabnuIIe! CTPaHUIT TAMSATH

AnmapartHble CpecTBa MOJICPKKH CTPAHUYHOW MOJACTH NMaMsiTH. AJPECHOE MPOCTPAHCTBO SIpa.
Beiienenue ¢Gusnveckoit mamsaTH. AJpecHOE MPOCTPAHCTBO mporiecca. Peanu3anus CUCTEMHOTO
BbI30Ba sbrk.

3. IlpepbiBaHUsI U CUCTEMHBIE BBI30BBI

Bexrop mnpepwiBanuii. OOpaboTka ammapaTHbIX mpepbiBaHuil. [IporpamMMHubie npepbiBanus. Mx
UCIIONIb30BaHME JUIS peai3alii MEXaHW3Ma CHCTEMHBIX BBI30BOB. [IporpaMMHBIC MTpEphIBaHUS BO
BpeMsl BBITTOMHEHUs Koja siipa. O0paboTka npepeiBannii Page-Fault mist peanuzanuu coBMecTHOTO
UCTIOJIb30BAaHUSI CTPAHHIL TIAMSITH.

4. AnnaparHble IpepbIBaHNA U ApaliBEphl yCTPOICTB

Peanuzannsa npaiiBepa KOHCOJNBHOTO BBOAA-BeIBOAA yepe3 UART ¢ ucnonbp3oBaHreM NpEpBIBAHUN.
IIpepsiBanus no TaiiMepy. X ncnonp3oBaHuE IS peATM3alMA MEXaHW3Ma MHOT033JauHOCTH.
[Ipobnema ogHOBpeMeHHOM 00paOOTKH HECKONBKUX MPEPHIBAHUM.

5. brokupoBku

[TpoGiiema roHKM cocTostHUA. OOBEKTH OJIOKMPOBKM M HMX HCHOJNb30BaHue. [Ipobiema B3aMMHOM
OnokupoBkH. B3ammuas OJ0KMpOBKa BO BpeMs MpepbiBaHMs. Mozaenu mnamsaTH ¥ BIUSHUE
ONTHMHU3AIMI KOMITWIATOPA Ha TIIOBEJCHHE MHOTONOTOYHOro Kkoxa. KopoTkume 1o BpeMeHH
OJIOKHPOBKH.

6. [InannpoBanue 3aga4

KoormeparrnBHast 1 BBITECHAOMAS MHOT0334aq4HOCTh. [lepekioueHne nIponeccoB U €ro peaan3anus B
sipe. AJITOPUTMBI IUTAHUPOBAHMS 3a/1a4 ¥ IPUOPUTETHI IIpoLieccoB. Peanuzanus 3ammycka, OXuaaHus
U yAaJIeHUs IpoLeccoB. Peann3anus MexaHn3Ma HEMMEHOBAHHBIX KaHAJIOB.

7. YcTpoiicTBO (haiiioBON CUCTEMBI

VYpoBeHb opranmzanuy (GaiIoBBIX CUCTEM. YPOBEHb KEIIMPOBAaHUS M €r0 pealu3aius. YpPOBEHb
KYPHAJUPOBAaHHUA W €ro peajlu3anusa. YPOBEHb OTIENbHBIX (aillIoOB M KarajoroB. YpPOBEHb
(hallJIOBBIX JIECKPUIITOPOB.

8. Opranuzanys onepaluoHHBIX CHCTEM

VYpoBHU aOCTpakuuil ammapaTHbIX pecypcoB. PexuM Tmoib3oBaTells, CylepBU30pa M IOHATHE
CHUCTEMHBIX BbI30BOB. OCHOBHBIE KOMIIOHEHTHI siipa. OCHOBHBIE KOMIIOHEHTBI CUCTEMBI X V6.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast aymuTopus, OCHaIIeHHas: kommbroTepamu ¢ OS Linux juist KaxkI0ro CTyJeHTa, JIM0o C
Npe/yCTaHOBICHHON CUCTEMOW BUPTYaIH3aluy.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. YucTelii kox1 : co3nanue, ananus u peaxropunr / P. Maptun. — Canxkr-IlerepOypr, [Tutep, 2019.—
URL: https://ibooks.ru/bookshelf/361844/reading (nara obpamenus: 24.11.2020). - ITonHbIH TeKkCT
(Pexxum noctyna : u3 cetu MOTU / YnaneHnHsiid 1ocTyIn)

Pexomennyemas nutepaTtypa AJisi CaMOCTOSATEIIEHOTO U3YUCHHS:

1. Low-Level Programming. 2017. Igor Zhirkov
2. Handbook of Applied Cryptography.1997. Alfred J. Menezes, Paul C. van Oorschot, & Scott A.

Vanstone.

JomnonHurenbsHas auTeparypa
Pexomennyemas iureparypa 1jis CaMOCTOSATEILHOTO U3YUCHMUS:

1. Linux u Go. DddexruBHOE HU3KOypOBHEBOE TporpammupoBanue. [lmmopuk Oner BanoBHY

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1.Yue6Hoe nocobue ynusepcurera MIT no ananornunoil nucuununae (Ha aHIIMHACKOM SI3BIKE):
https://pdos.csail.mit.edu/6.828/2020/xv6/book-riscv-rev1.pdf
2.https://web.archive.org/web/20150822173159/http://www.wasm.ru/wault

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

CranpapTtHeie cpeAcTBa pa3paboTku, Bxoxsuiue B cocraB OC Linux.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca IPHBEICHO MUHUMAJIbHO HEOOX0AMMOE BpeMs Juisi pabOoThI CTyACHTa Hajl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— TpopaboTKy ydeOHOro Mmarepuaina (MO KOHCIIEKTaM JIeKIWH, yueOHOM W HaydHOH IuTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IPETHA3HAYCHHBIX JIJIsI CAMOCTOSTEIBHOTO H3Y4ICHHSL.
[TpoMeKyTOYHBI KOHTPOJb 3HAHUHM MPOBOAWTCS B BUAE pPealH3allMH JTa0OPAaTOPHBIX paboT M UX
3aIlUT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.B. Manees, AupeKkTop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

OIIK-2 CriocobeH moHUMAaTh TPUHITUITBL
paboTbl COBpeMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTU U IPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTE€YECTBEHHOTO IPOU3BOACTBA, U
UCTIONIB30BaTh X MPH PELICHNH 3a1a4
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.1 CnocobeH wuCHonab30BaTh WHGOPMALKOHHBIE
TEXHOJIOTUM W TPOrpaMMHBIC CpEACTBAa, B TOM YHCIE
OTEUECTBEHHOTO IPOW3BOJACTBA, NPHU PEUICHHU 33434
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Bnageer HaBBHIKAMH CO3[aHUA MPOTPAMMHOTO
obecneuenns 11 O9BM u cructeM pa3nuyHON apXUTEKTYPhI

OIIK-5 CriocobeH HHCTaIIUPOBaTh
HpOrpaMMHOE U amlapaTHoe 00eCcreueHue st
MH(OPMAIIMOHHBIX U aBTOMATH3MPOBAHHBIX
CHCTEM

OIIK-5.2 CnocoOeH OIEHHMBaTb KOHLEMUIUH W aTpuOyTHI
KayecTBa MNPOrpaMMHOrO  obecrieueHHs  (HAIEKHOCTH,
0e30MmacHOCTH, yI00CTBa WCIIOJIB30BAHMSA), B TOM YHUCIIE
poNib  JIIOJieH, IPOLIECCOB, METOIOB, WHCTPYMEHTOB H
TEXHOJIOTHI1 00eCTIeueH s KauecTBa

OIIK-6 CriocobeH pa3padbarbiBaTh ajJrOPUTMBI U
HPOrpaMMBbl, IPUTOHBIE JJISI IPAKTUYECKOTO
UCIIOJIb30BaHMSI, IPUMEHSTH OCHOBBI
MH()OPMATUKY U TPOrPAMMHUPOBAHHUS K
MPOEKTUPOBAHUIO, KOHCTPYHUPOBAHUIO H
TECTUPOBAHMIO IPOTPAMMHBIX POIYKTOB

OIIK-6.2 YMeeT NpuMEHSIThH S3BIKH IPOrPAMMHUPOBAHUS IS
peleHus NPUKIaIHbIX 3a1a4

OIIK-6.3 3HaeT MeTOIbI TECTHPOBAHUS MPOrPAMMHOTO KOJa
Ha OWHMOKKM M crnocoOeH NPOBOAWTH TECTUPOBAHHE HAa

pa3iIMuHBIX  YPOBHAX  (MOIYJIBHOE, HHTETPALUOHHOE,
CUCTEMHOE)
OIIK-6.4 Umeer HaBbIKM  NPOrPaMMHUPOBAHHUSI  H

TECTUPOBAHUS IPOIPaMMHBIX IIPOYKTOB

[1K-3 CnocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, IIPOBEPSTH HA
paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrnieueHne

[IK-3.1 Pa3znu4aer cUHTaKCcHUC SI3BIKOB MPOTPaAaMMHUPOBAHUS,
O0COOCHHOCTH TPOTPAaMMHUPOBAHUS Ha OTUX  S3BIKaX,
CTaHJIapTHBIC OUOIMOTEKH S3bIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh $3bIKM NPOTrPAMMHUPOBAHUS IS
HaIMCaHUs INPOIPaMMHOIO KOJAa C YY€TOM TEXHHUYECKOIO
3a/laHus

[IK-3.3 YMeer uznarate OCHOBHbBIE€ IPHUHIIUIBI TOCTPOESHUS
U BUJBl APXUTEKTYPbl IPOrPAMMHOTO 00eCIIeueHUs], METObI
U CPEeACTBA NPOEKTUPOBAHUS MPOTrPAMMHOIO OOecIeUeHus,
METO/IOJIOTUH Pa3pabOTKH MPOTPaAaMMHOTO OOECIeUeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[IK-3.4 3naet, Kak ONpeneNsITh ONTHUMAIbHBIE METOABI U
CpeACTBa MPOEKTUPOBAHUSA MPOrPAMMHOIO O00ECHEUCHHS H
CTPYKTYp AaHHBIX

[IK-5 CnocoGen mpoeKTUpOBarh,
pa3pabarbIBaTh, BHEAPSTH, COIPOBOXIATH U
CHHMMATh C JKCIUTyaTallui HH)OPMAIIMOHHEIE
CHCTEMBI

[IK-5.3 Ymeer pa3pabarbiBaTh IPOTOTUIT HH(OPMALIMOHHBIX
CHCTEM B COOTBETCTBHMHU C TPEOOBAHUSIMU U MPOBOJHUTH €TI0
TECTUPOBAHUE UIs MPOBEPKH KOPPEKTHOCTH
APXUTEKTYPHBIX PELICHUI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyueHus aucimIuinHbl « HU3KoypoBHEBOE POrpaMMHUPOBAaHHE) 00YHaIOIIUICS JOIKEH:

3HATh:
- BHyTPEHHEE YCTPOMCTBO S1pa;

- BHyTPEHHEE YCTPONUCTBO CTAHAAPTHON OMOINOTEKH.

yMeTh:

- pa3pabarbIBaTh U OTIAKUBATH KOJ IO/ AMYIISITOPAMH,
- MOZTUGUITMPOBATH KOJI S/Ipa ONEPAIMOHHON CUCTEMBI.

BJA€Th:




- HaBBIKAMH KPOCC-KOMIMJISILIUU U PAOOTHI € SMYIIATOPAMHU;
- HaBBIKAMH HCCJIEIOBAaHUS UCXOAHOTO KOAA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

1. Bemmonxenue apH(bMGTH‘{CCKHX OHepaLII/Iﬁ B HJCCTHaZ[HaTepI/I‘IHOﬁ CHUCTCEMC CUMCIICHHA.

2. Pa3paboTka nmporpamMM Ha s3blke accemOnepa B MHTErpUpoBaHHOHM cpeae Microsoft Visual Studio.
CtpyKTypa nporpaMMsbl Ha si3bIKe acceMoiepa.

3. Peructpbl. Opranusanus naMsTH U pexXUMbI agpecannu. KoMaHapl nepechlIky JaHHbIX.
4. Apudmernueckue KOMaH bl LEJTOUUCICHHOTO YCTPOHCTBAa MUKPOIIPOLIECCopa.

5. JIBou4HO-aecATHYHAS apUPMETHKA

6. KomMaH[1pI TOTHYECKUX OTIEpariyii.

7. Koman el nepeaaqy yrnpasiieHusl.

8. KomaHnzp! cABUTOB.

9. IloanporpaMmsl U BBI30B IIPOLEAYD.

10. IlemouyeuHple KOMaH/bI.

11. Peaymzanust st XV6 (yHKIHOHAIBLHOCTE cOOpa CTaTUCTHYECKOH HMHGOpMAIMH O CBOOOIHOMN
MaMATH U KOJIMYECTBE 3aIyIICHHBIX IPOLECCOB.

12. Peasmzanmsi cuctemHoro Bbi3oBa sbrk. He 3a0piBaiiTe mpo HE0OXOTUMOCTH OCBOOOXKIICHUS
BBIZICIEHHBIX CTPAHUII TAMSATH.

13. Peanuzarus nepektodeHus] MeXy MOTOKaMHU B TUTAHUPOBIIMKE 3a/1aHUH.

14. MomudunupoBanue Kojia CTaHJIApTHOH aiinoBoli cucremMbl XV6 TakuM 00pa3oMm, YTOOBI
YBEIMYUTH MAaKCUMAaIIbHO JIOITyCTUMBIH pa3Mep ¢aiina.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. PexxuMbl paboThI mporieccopa: moib30BaTeIbCKUN 1 IPUBEIUTUPOBAHHBINA. CHCTEMHBIC BHI30OBBI
. Opranmzanus sapa. CTpyKTypa Koja onepalroHHONW cucTteMbl X V6

. [Iponeccel. Peanu3anuio 3amycka npouecca B OIEPALMOHHON CUCTEME

. AnmaparHas oAJepkKKa CTpaHUYHOH ajipecaluu

. AzlpecHOe IPOCTPaHCTBO SApa U aAPECHOE IPOCTPAHCTBO IIpoliecca

. Peanuzanus BeiaesieHus naMuTy JUIs Apa U U1 [IpoLecca

. [IpepsiBanus. O0paboOTKa SPOM CHCTEMHBIX BHI30BOB

. Peannzanus npaiiBepoB yCTPOKWCTB Ha MPUMEPE TEKCTOBOIO TEPMUHAJIA

9. IlpobneMa KOHKYPEHTHOCTH B JJpaiiBepax yCTPOUCTB
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10. TTpoGnema B3aMHO# OIIOKUPOBKHU. YIIOPSJIOYMBAHUEM OJIOKUPOBOK
11. IlepexmtoueHns KOHTEKCTOB B TUTAHUPOBIIIMKE 3a/1a4

12. Peanuzamus npocTod B IJIAaHUPOBIIUKE 3a7a4

13. ¥YpoBHU abcTpakiuy B peann3anuu GaiioBbIX CUCTEM

14. Bypdepuzaius BBofa-BbIBOA B peanu3aiiu (HaiioBoi CHCTEMBI
15. YerpoiicTBo (paiioBoit cuCTeMBbI Ha YpOBHE yKazarenel Ha (aiibl

[Mpumeps! OUIETOB:

1. TlpepsiBanus. OOpaboTKa SIPOM CHUCTEMHBIX BBI3OBOB. YPOBHH aOCTpakilMd B pealn3aliu
(baiioBBIX cUCTEM

2. AnnapaTHasI noaacpIKKa CTpaHH‘lHOﬁ ajapecanmu. Peaﬂmaul/m MIpOCTOA B ITNIAHUPOBIIUKE 3a1a4

3. AnpecHoe MpOoCTPaHCTBO SApa U alpecHOe MPOCTPAHCTBO mpolecca. byddepuszauns BBoga-BbIBOAA
B peanu3anuu (panioBoil CUCTEMBI

Kpurepun onennBanus
OTJINYHO
10 BcecTopoHHHWE, CHCTEMAaTH3MPOBAaHHBIC, IIyOOKHE 3HAHUS Y4eOHOH MPOrpaMMbl TUCLMILIMHBI U

YMEHHE YBEpEHHO NPHUMEHSATh MX Ha INPaKTUKE MPH pEIICHHMM KOHKPETHBIX 3a/ad, CBOOOTHOE M
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHUIA;



9 cucremaru3upoBaHHBIC, IYOOKHE 3HAHUA Y4eOHOM MpOrpaMMbl JUCLUIUIMHBL U YMEHUE YBEPEHHO
INPUMEHATh WX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 33/1a4, IpaBHIbHOE 00OCHOBAHUE MPUHATHIX
pELICHMUI;

8 mnyOokue 3HaHMA y4eOHOM MPOrpaMMbl TUCHMILIMHBI M1 YMEHHE MPUMEHSTh UX Ha MPaKTHKE MPH
peLIeHNN KOHKPETHBIX 3aJ1a4, IPaBHIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH;

XOpOLLO

7 TBEpIO 3HAET Marepuall, 'PaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH [OJyUYEHHbIE
3HAHMS HA MTPAKTHKE, HO JOITYCKAET B OTBETE WM B PEIICHUH 337a4 HEKOTOPBIE HETOYHOCTH;

6 3HaeT Marepual, rPaMOTHO M3JaraeT ero, yMeeT NPUMEHATh MOJIyYeHHbIC 3HAHUS Ha MPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUU 33a4 HEKOTOPbIE HETOYHOCTH;

5 3HaeT OCHOBHOM Marepuaj, 'paMOTHO HM3J1araeT €ro, yMeeT IPUMEHTh IOJIY4YEHHbIE 3HAHUS Ha
MpaKTUKE, HO AOITYCKAEeT B OTBETE WM B PEIICHUH 3a]]ad HETOUYHOCTH;

YIOBJIETBOPUTEIBHO

4  ¢parmeHTapHBIN, pa3pO3HEHHBIA XapaKTep 3HAHWN, HEJOCTATOUYHO IMpPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX TOHATUH, HApyIIEHHs JIOTHYECKOH MOCIEJOBAaTEIbHOCTH B H3JIOKEHUH HPOTrPaMMHOIO
Marepuaina, HO IPH 3TOM OH BJIaJeeT OCHOBHBIMH pa3lesiaMu yueOHOH IporpaMmbl, HEOOXOOUMBIMHU
IUIS JanbHenIIero o0y4eHuss 1 MOKET HMPUMEHATh IMOJTy4eHHbIe 3HaHMS 10 0o0pasily B CTaHIapTHOM
CUTYalluu;

3 XapakTep 3HaHUI AOCTaro4YeH AJs AalbHEHIIero oOydeHUs U MOXET NMPUMEHATH IOJy4YCHHbIE
3HaHMA 10 00pa3Ily B CTAaHIAPTHOM CUTyaluH;

HEYJIOBJIETBOPUTEIHHO

2 He 3HaeT OOJBIIEH YaCTH OCHOBHOTO COACpPXaHMUSA y4eOHOM MporpaMMbl AUCLUUIUIMHBL, TOIMYCKAET
rpyOble omuOKM B (HOPMYTMPOBKAX OCHOBHBIX IOHATUI JUCHMIUIMHBI M HE yMEeT IPaBUIBHO
HCIOJIB30BaTh MOTyYEHHBIC 3HAHUS MIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

1 He 3HaeT GOPMYIUPOBOK OCHOBHBIX MOHSATHI AUCHUILIMHBI U HE YMEET UCIOIb30BaTh MOIYYCHHBIC
3HaHUA IPU PELICHUH TUIIOBBIX [IPAKTUYECKUX 3a]ay.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JudpdepeHnrpoBaHHBI 3a4eT BBICTABIAETCS Ha OCHOBE pPA0OTHI HAa CEMHHApPEe M BBITOIHEHUS
JOMAIlHUX PaboT, 100, B Cilydyae IMepeciaud KOMHCCUH, BBINOJIHEHUS 3aaHUsl U €ro 3alluThl
KOMHCCHUH.

Ouenka 3a nudQepeHInpoBaHHbIN 3a4eT BBICTaBIsieTCs M3 cooTHomeHus: 30% 3a TeopeTHdecKyro
4acTh pu oTBeTe Ha Oniet, 1 70% - 3a MpaKkTUUECKYIO 110 UTOraM BBIOJHEHHBIX JOMALIHHUX 331aHUH.

Braumanue: HeynoBieTBOpHUTENbHAs OLIEHKA 3a Kaxayto u3 yacrei sBisercs BJIOKMPYIOIIEU, to
€CTb, B CJydYae HEYJOBJIETBOPHUTEIBHON OLEHKH 32 TEOPETHUYECKYIO JIMOO NPaKTUYECKYIO 4YacTh,
UTOTOBAs OIICHKA - HEYIOBICTBOPUTEIBHO.



