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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMHUA
1.1. Hean u 3apaum AUCHUILIHHBI

HenasiMvu o0CBOEHHUS JAUCHUIUIMHBI «APXUTEKTYpa BBIUYUCIUTEIBHBIX CHCTEM» SIBIISIOTCS
(hopMHUpPOBaHKHE CHUCTEMATU3UPOBAHHBIX 3HAHUH M HABBIKOB B O0JIACTH apXUTEKTYPhl KOMITBIOTEPA,
HavajbHasl MOATOTOBKA B O0JIACTM OpraHU3alud U (YHKIIMOHUPOBAHUE BBIYMCIUTEIBHBIX CHUCTEM,
OBJIaJICHUE 0A30BBIMU YMEHUSAMH MPU PabOTE C CUCTEMHBIM MMPOTPAMMHBIM 00€CIICYCHUEM.

3agaum M CUUILIMHBI:

- H3Y4YEHUE OCHOBHBIX KJIACCOB BBIYMCIUTEIBHBIX CUCTEM, CTPYKTYPbl MHKPOIPOLIECCOPOB M
OCHOBHBIX (DYHKIIMOHAJILHBIX CBOMCTB COBPEMEHHBIX KOMITBIOTEPOB;

- (OopMHUPOBaHHE TPECTABICHUN O IIEJIEBOM HA3HAYCHUH BBIYUCIUTEIBLHBIX CHCTEM, O 0a30BBIX
(GYHKIIMOHATIBHBIX BO3MOKHOCTSIX KOMITBIOTEPOB, O cdepax MPUMEHEHHUS BBIYMCIUTENbHBIX CHCTEM
Pa3JIMYHBIX KJIACCOB.

1.2. Ilnannpyembie pe3yabTaThl 00y4eHH

B pesynbraTe OCBOEHHUS NaHHOW AMCLHUIUIMHBI Yy oOydaromuxcs (HOpMHUPYIOTCA CIEIYIOLINe
KOMIIETEHIINH:

OIIK-9. Cnoco0OeH MoHMMAaTh IPUHIMIIBI pa0OTHl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH U
MCTOJIB30BATh MX JJIS pEIICHHs 3a/1a4 TPO(PECCUOHATBHOM IeATEIbHOCTH

I1K-1. Cnocoben ocBauBaTh M MCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUS U MPAKTUUYECKUE YMEHUS U
HaBbIKU B IPEIMETHON 00J1acTH MIPH pelIeHUH PO(eCCUOHATIBHBIX 3a/1a4

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI
JucuuninHa BXOAUT B 00s3aTenbHy0 4acTh bioka 1 «AucuumiuHel (MOIYIN)» U SBISETCS
00s13aTeNTbHON IS H3YYCHUSI.

Jlis ocBOEHMS AMCUMILTMHBI CTYACHTHI HCIONB3YIOT 3HAHUS, YMEHHUS, HABBIKU, MOJYyYEHHBIC U
C(i)OpMI/IpOBaHHI)IC B XO04€ M3YUYCHUA JUCHUIIIMHBI «CucremMHoe u IMMPpUKJIAAHOC IIPOrpaMMHOC
obecnieuenuey, « HPpopMaIMOHHBIE TEXHOJIOTUU H OCHOBBI KHOEpOe30MmacHOCTH Y.

I/I3yquHe JUCHUITIINHBI ((ApXI/ITeKTypa BBIYUCIIUTCIBHBIX CHUCTEM) SABJISICTCA 6330ﬁ JIIs
JNanbHEHIIEro  OCBOEHUs  CTydeHTaMu  aucuuiuiiH — «KommbloTepHOe  MOAEIHUPOBAHUEY,
«Teopernueckue 0OCHOBBI HHGOPMATHKNY, «O0IauHbIe TEXHOJIOTUH B 00Pa30BaHUN» U MPOXOKICHUS
MIPAKTUKU.

3. OBbEM U COIEPXAHUE JUCHUITINHBI
3.1. O0beM TUCHUTIINHBI

dopma o0yueHust
IToxa3aTrenb 00beMa AUCHUIIUHBI
OuHnas O4Ho-3204Has
O0BeM QUCHUILIMHEI B 3aUE€THBIX €IUHUIIAX 3 3
O0beM QUCIAIIMHEI B 4acax 108 108
KonrakTHasi pa6ora 70,3 50,3
Jlexuun 34 24
JlabopaTopHbIe 3aHATHS 34 24
U3 HUX, B pOpMe NPaKTUYECKOM MOTOTOBKH 34 24
KoHTakTHBIE 4Yachl Ha NPOMEXYTOUHYIO 2,3 2,3
aTTeCTAIHIO:
DK3aMeH 0,3 0,3
IIpensk3ameHallMOHHBIE KOHCYJIbTAI[UI 2 2
CamocrosTenbHas pabora 28 48
KoHTpo:b 9,7 9,7

®opma NPOMEKYTOUHON aTTeCTallMy: 3K3aMeH B § ceMecTpe A 04HOU GopMbl 3k3aMeH B 10
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CeMeCTpe JJIsl OYHO-3a049HOI POpMBI 00yueHHs

3.2. ConepxaHue TUCHUILIUHBI

st ounoii popmbl 00yueHust

HanmenoBanue pa3iesioB (TeM)
TUCHUILIAHBI ¢ KPATKUM COJIePKaHNEM

Koan4yecTBO 4acoB

Tema 1. BBegeHnue B apXUTEKTypy BBIUUCIUTEIbHBIX CUCTEM

HcTopus pazputusa komnbioTepHoi Texuuku. Kinaccuduxkamnus IBM.
Knaccupukamuss OBM  mno npunmuny neiictBua.  Ludposeie
BbIunciauTenpHbie MauHbl (LIBM). AHanoroBbie BBHIYUCIUTENbHBIC
MamHbl (ABM). I'mOpuanbie BbhlunciuTenbHble MamnHbl (I'BM).
Knaccudpukanmmss DBM mo stanam cospanms. I[loxonenuss DBM.
Knaccupukamus OBM mo HasHaueHumroo. YHHBepcainbHble OBM.
[Tpo6nemuo-opuentupoannbie IBM. Crnennanuszupoanasie IBM.
Knaccupukammss OBM  mo pasmepam ©  (yHKIHOHAIBHBIM
BO3MOHOCTSIM. MHoromnonbs30BaTeNbCKUE MUKpoOBM.
[Tepconanbubie kommbioTepsl (I1K). PaGoume cranmum. Cepsepsl.
boapmmme OBM. Mansie OBM. CynepDBM. IlepeHocHble
KOMIbIOTEpbl.  TeHAeHIMM  pa3BUTUS  apxXUTEKTypsl OBM.
PacnipenenenHas HelipoHHas apXUTeKTypa. TpaHCIIBIOTEPHI.

Tema 2. ®yHKUMOHANBHAS CTPyKTypa OBM

ITonsTue ApXUTEKTYPBI KOMIIbIOTEpA. DyHKIMOHAIBHbBIE
BO3MOXKHOCTH  KoMmmbloTepa. JlocromnctBa IIK.  Crpykrypa
MIEPCOHAIBHOIO  KOMIIbIOTEpAa.  MuKpormpoueccop.  YCTpOUCTBO
YIIPABJICHMUS. ApupMeTuKo-JI0ruyecKoe YCTPOMCTBO.
MukpornpoueccopHas MaMsATh. NurepdeiicHas cucrema
MuKpormponeccopa. Ilopr BBoma-BeiBoma. ['eHepaTop TaKTOBBIX
umnynscoB. CucremHas muHa. Komosasg mmHa naHHbIX. KomoBas
muHa azapeca. Kopoas mmHa wuHCTpykumi. IlluHa nuranus.
OcHoBHast mnamaTh. llocTosiHHOE 3anmOMMHAOLIEE  YCTPOMCTBO.
OnepaTuBHOE 3allOMUHAKONIEE YCTPOWCTBO. BHEWmHAS mamsTs.
Ncrounuk MMUTAHUS. Tarimep. Bremnune YCTPOMCTBA.
JlomonHUTENbHBIE ~ CXEMBl. ~ MaTeMaTu4ecKuii  compoueccop.
KonTpomnep npsmoro pgocryma k namsatd. Comporeccop BBoOJa-
BeiBOZa.  KoHTpoiutep  mpepeiBanuii.  Buael  npepeiBaHUM.
O06paboTuuku npepbiBaHui. BekTop npepriBaHusl.

Tema 3. [lIuHHAs CUCTEMOTEXHHUKA
[TonsiTue BHYTPUMAIIUHHOTO CHUCTEMHOTO uHTepdeiica.
Mmuorocasi3Hbii naTepdeiic. OnnocBsa3ubIil nHTEpdeiic. [Ipomycknas

JlaGopaTopHbie
3aHSTHS
Jlexuun H3 HHUX,
B (popme
Oo0Omree | NPaKTH
KOJI-BO | Y€CKOH
MoJAroTo
BKH
1 2 2
2
2 2 2
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criocoOHOCTh mMHBL. [uHbl pacmupennii. TpexmmHaHas CTPYKTYypa.
Konrpomtep mmubl. unsl pacmupenuit. [una PC/XT. Iluna
PC/AT. luna ISA. Huna EISA. lluna MCA. JlokanbHble HIMHBIL.
Illuaa VLB. Illuna PCI. Jlokansasie mmuel IDE, EIDE u SCSI.
[ura PCI 2.1. IlIuna PCI-X. PCI Express. PCI Express 2.0. PCI
Express 3.0. PCl Express External Cabling. Illuna AGP. Illuna
USB: USB 1.1, USB 2.0, USB 3.0, USB Type-C, USB OTG u USB
wireless. Illuna IEEE 1394 (FireWire, i-Link). Opranu3zaius
yerpoiicte  IEEE 1394, Paswsémer  FireWire. BeicTponeiicTBue
KOMIIBIOTEpA.

Tema 4. MammHHEBIE KOMAaHIEI

Crpyktypa u Buiabl komani. AsnroputMm. Komannma wmammHHON
nporpammel. OnepanlMOHHAs YacTh KOMaHAbL. AJpecHas 4acTb
KOMaHbl. TumoBas CTpyKTypa TpeXaIpecHOW KoMmaHibl. TuIloBas
CTPYKTypa  JABYyXaJpecHOM  KomaHabl. TumoBas  cTpyKTypa
oJHOapecHoi komauabl. besdaapecnas komanaa. CocTaB MalIMHHBIX
komana. Onepauuu 6e3yciaoBHOW mepenaud. Omepanuu YCIOBHOM
nepeayi.

Tewma 5. CTpykTypa MUKponpoLeccopa

Muxkponporeccop (LeHTpaibHbIN Iporeccop). Pa3psaHoCTh IMIMHBI
JaHHBIX. AnpecHoe mpoctpaHcTBo. Mukponpoueccopsl tuna CISC.
KEII-namsate. MHorosaepssle mpoueccopsl. Mukponpoueccopsl
tuna RISC. I'pynnsl peructpoB. KonseliepHsblil pexuM. Poccuiickue
MUKporiporieccopel. CTpyKTypa MHKpompoleccopa. Y CTpOUCTBO
ynpasneHus. Peructp komann. Jlemmudparop onepanuii. [Toctosnuoe
3aIIOMHHAIONIEE YCTPOUCTBO MUKPOIPOrpaMM. Y3en (OopMHpPOBAHHUS
agpeca. KoaoBele 1IMHBI JaHHBIX, ajApeca MW HUHCTPYKLHUM.
Apudmeruko-nornyeckoe  ycrporictBo. Cymmarop. Peructpsl.
Maremarnueckuii  compoueccop. MUKpONpoLeccopHasl NaMsATh.
Peructper  obmero  HasHaueHus.  CrnenuanabHbIE  PETHCTPHI.
WutepdeiicHas yacte Mukpormporeccopa. IlopTel BBOma-BeIBOAA.
Arnmaparypa  cONpspDKEHUsS.  3alMIIEHHBIA  peXuM  paboOThI
IIpoLeccopa KaKk CPEeICTBO pealn3aluy MHOI03a4auHOCTH. PeanbHbli
pexuM. 3amuieHHbld pexxuM. CerMeHTanusi namsTu. Jleckpuntop
cermeHTa. CpelicTBa NepeKoueHus 3a1a4. MHOro3aiauyHblid pesKUM.

Tema 6. ApXUTEKTypa MHKPOIIPOIIECCopa

[Tonsate  apxuTeKTypbl  MuKpompoieccopa. Hyper-Threading.
[Tonnepxxka SMT. PacnapannenuBaHusi NMpPOLECCOB U MPUIIOKEHUH.
KonnyectBo nornyeckux u ¢usmdeckux sgep. McmonHeHnue
uHcTpykuui. Loop Stream Detector. OTkiitoueHue JUIIHUX OJIOKOB
npu  OOHapy)KeHMM  IMKJIOB.  MexaHM3M  IpejicKa3aHMH.
O} PeKTUBHOCTh BBIABICHUSI HamOOJIee BEPOATHBIX HWHCTPYKIIHI.
HaGop unctpykumit SSE. Yckopenue omnepanuit ¢ XML-daiinamu.
Muxkpoxontpomuiep PCU. OueproaddexrtuBnocts. TDP. QPL
BerpoeHHbIT  KOHTpoulep  MaMATH.  YPOBHM  KEII-TIAMATH.
Jlunamuueckoe BbIJEIeHHE TaMSITH.

Tema 7. Apxurektypa Sandy Bridge

[InoTHOCTP WHTETpamuu OJOKOB. WHCTpYKIHMH Ui BEKTOPHBIX
Borunciaenniit AVX (Advanced Vector Extensions). Yckopenue
paboThl ¢ MyJIbTUMEIUWHBIMU JaHHBIMU. Pacimpenue (MHCTPYKIIHS)
Loop Stream Detector. Kem uHCTpyKIuil (Kem AeKOAMPOBAHHBIX
Mukpoonepanuii). [Ipon3BoauTeabHOCTh B YHEProdHPEKTUBHOCTD.
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bydep mukpokomana. MexanusMm npejackazanus BeTBiaeHui (Branch
Prediction Unit). Konbrneas muua. Cuctemubiii areHT (System
Agent). Kortpomiep namaru. Berauciaurenpabie 010ku. Kamposrii
Oydep. Dynkmusi aBTopasrona rpaduyeckoro spa. [lommepikka
DirectX, OpenGL. ®yHkuum mocToOpaboTKU. AmmapaTHoe
TpaHckogupoBanue Buueo. Ilomcucrema numranua. Termtosas
MOIIIHOCTb.

Tema 8. Apxurekrypa Ivy Bridge

[Tpoueccopusiii paszsem. Illuna DMI. IIponyckHas crmocoOHOCTB.
Boeruncnurtenbubie sapa. MaauBuayanbHbeii kel ['padudeckoe sapo.
JIByxkaHalbHBIA KOHTpOJUIEp TMaMsITH C mnomiaepkkoit DDR3
SDRAM. CucremHBII areHT, OTBeyYaromuid 3a paboTy TEeXHOJOTHH
Turbo. KonsieBast muna Ring Bus. IIpou3BoacTBeHHAs TEXHOIOTHS.
BHyTpeHHSII KOHCTPYKLHMSI TPaH3HCTOPOB. OHeprocOeperaromnme
texnosioruu. Koundurypupyemsrii TDP (thermal design point).
Ypouu kemr-namsatu. Buneosapo HD Graphics 4000. Mutepdeiic
OpenCL. Kontponnep PCI Express.

Tema 9. Apxurextypa Haswell

KouctpyktuBHoe ucnonnenue. bazoBoe konmuectBo saaep. Habopsl
KOMaHJ[ Ui paOOThl C IEJIOYHCICHHBIMA M BEKTOPHBIMHU JTaHHBIMH.
HNupnexcupoBaHue. XsumpoBaHHe. Kpunrorpaduueckue
Beruucienus. [IpeoOpa3oBaHue mopsiika ciegoBaHUs — OalTOB.
Komanas! ans pabotsl ¢ BekTopamu. Pacmupenune Advanced Vector
Extensions 2 (AVX 2). Pabora ¢ 1e/IOYHCICHHBIMUA THUIIAMH.
Onepanuu ¢ JaHHBIMU, HE HAXOJAIIUMUCS B HEIIPEPBIBHBIX ydacTKax
namsiti. Uuctpykums FMA (Fused Multiply-Add). HuacTtpykuumn
MaHUNyasuu  Outamu. HabGop wuHcTpyKuuii-pacmupennii TSX
(Transactional ~ Synchronization  Extensions). CuHXpOHHU3AIHS
NOTOKOB. D GEeKTUBHOCTh BUpTyanu3anuu. CpeacTBa MOHUTOPUHTA
npou3BOAUTENbHOCTA.  CTpyKTypa  KelI-mamsTd. BcTpoeHHBIH
KOHTPOJUIEP MOJICUCTEMBI TUTAHUS

Tema 10. Apxurexktypst AMD

Apxutektypa AMD Bulldozer. Moaynu ¢ AByMsI BBIUMCIIUTEbHBIMU
6soxkamu. brok npenBaputenbHOl BBIOOPKH. JleKoJep MHCTPYKIUH.
FPU. Kem-namsaTe BTOpPOro ypoBHs. MOHONMTHBIN ABYXbSAECPHBINA
Monysb. D(PPeKTuBHOCTL ¢usnyeckux saep. Muctpykuuun AVX,
SSE 4.2, AES-NI. Ha6ops! unctpykuuit FMA4 u XOP. Yuner FX.

TpexypoBHeBass  cuUCTeMa  KEIIMPOBAaHHs, €€  IPOIyCKHas
CIIOCOOHOCTB. Texnpouecc POM3BO/ICTBA. TexHomnorus
JTUHAMHYECKOT O YBEJIMYEHUS 4acTOThI Turbo Core.

Onepromnorpednenue uyuna. Jlornueckas noanepxka. KonTtposuiep
mHbel PCI Express. [Tnatdopma AM3+.

Mukpoapxurektypa  Piledriver.  OcHOBHblE  XapaKTE€pPHCTHKHU.
ToyHOCTh TIpenckazaHust mepexonoB. ONTHMHU3HpOBaHAa paboTa
TUTAHUPOBIIUKOB. AJTOPUTMBI MPEIBAPUTEILHON BBIOOPKU JaHHBIX.
D¢ heKTUBHOCTH Kela.

Tema 11. bazoBast cucrema BBoa/BeiBoAa (BIOS)

OcHosuble ¢yHkiuu BIOS. HabGop mporpamMM HHYKHEro YpOBHSL.
CobctBennas cucrema BIOS BumeoagantepoB M KOHTPOJUIEPOB
HakonuTened. Tabmuma BekTOopoB  mpepbiBaHuid. [Iporpamma
HavyaJpHOro 3amycka. [Iporpamma caMOTeCTHpPOBAaHMS KOMIIBIOTEpA
(POST). Ilporpamma HayaabHOW 3arpy3KH ONEPAITMOHHOW CHCTEMBI.
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[IporpaMma  3agaHusi  TEKyIIMX  [apaMeTpOB  KOMIIbIOTEpA.
Coobmenus Ha aucree. CrienuanbHble KOl OMMOOK. 3BYKOBBIE
curHanel 00 ommOkax. Ilocrosunas mamare ROM  BIOS.
Dneprone3aBucumas omneparuBHas namsate CMOS RAM. TeneBas
aMSsTh.

Tema 12. Unified extensible firmware interface (UEFI)

Unified extensible firmware interface (UEFI). IlpeumyiuectBa wu
nenocratrku UEFL  [paiiBepsl ycrpouctB. Ilognep:kka JUCKOB.
O6onouku. Pacmmpenuss cuctembl. OcHoBHble Hactpoiiku UEFI.
PabGora ¢ auckamMu M onepatuBHON MaMsAThi0. OCHOBHBIC 3Talbl U
MOCJIeIOBAaTEILHOCTE 3arpy3ku. [Imatdopmel, ucrons3yromue UEFI.
['padrueckue BO3MOKHOCTH. 3arpy3ka cucreMa.

Tema 13. [TamMsTh KOMIIBIOTEPA: OCHOBHAS TAMSTh

Knaccugukanus namsata. Xemuposanue. Kenr-namsates. Perucrposas
Kemr-namare. Ilonmutuku 3anucu kem-namsatd. CKBO3HAsl 3aIlkCh.
OtnoxeHHas 3anuch. YpoBHU Kenl-naMatu. KemunpoBanue BHEIIHUX
Hakonurened. OcHoBHas  mamsATh. @Dusznueckas  CTPYKTypa.
OrnepaTuBHOE 3allOMUHAKOLIEE YCTPOMCTBO. ITocrosiHHOE
3allOMHHAaroIIee YCTPOMCTBO. FLASH-namsThb. Jlornueckas
CTPYKTypa  OCHOBHOM  maMaTh.  AJpecHOoe  IPOCTPAHCTBO.
HenocpenctBenHo azapecyemas mnamsTb. PacmupeHHass mNaMATh.
HpaiiBep. ucneruep mamstu. Crienudukarus XMS. Cnenuduxarus
EMS. Bepxwuss namsats. BupryanbHbie (31€KTPOHHBIE) TUCKU. Pesxxum
BUPTYAJIILHOW aJpecaryu.

Tewma 14. [laMaTh KOMIIBIOTEpA: BHEILIHSS NaMTh

Knaccugukanus namsaru. Baemnss namste. Jlornyeckast cTpykTypa
aucka. MarautHele  auckd. HamnpaBneHwss HaMarHW4E€HHOCTH.
Cektop. Kimacrep. ®aiin. Humuaap. Hakormmrenn Ha THOKUX
MarHuTHbIX Ouckax. Hakonurtenun Ha ’K€CTKMX MarHUTHBIX JIUCKaX.
VYposenb myma. Moaynb naHHbIX. KOHTpoJiiep KEeCTKOro Aucka.
TexHonoruu 3anucu JaHHbIX. [IpHHIMI paOOTHI JKECTKUX AHUCKOB.
MaruaurtopesuctuBHblii 3¢ ¢dexT. Meroa mapaienbHON  3aIucu.
JloMeH. MeTon nepneHIuKyJIsipHON 3anucu. BepTukaibHble JOMEHBI.
Meroz TEmIOBOM MarHUTHOW 3anucu. TBEpAOTENbHBIM HAKOIUTEINb

(Solid-State Drive, SSD).

Tema 15. UuTepdeiichl :keCTKUX AUCKOB

Unrepdeiic ATA. Unrepdeiic Enhanced IDE (EIDE). Advanced
Technology Attachment Packet Interface (ATAPI). Bepcumu
crangapta ATA, ckopocTh mnepegaun u cBoiictBa. HHTepdoeiic
nojkitoueHus: BHemHuX ycrpoiictB eSATA (External SATA).
Uurepdeiic SAS (Serial Attached SCSI). O630p unTepdeiico SCSI
(Small ~ Computer  Systems Interface).  BbicokockOpOCTHOM
untepdeiic nepenaun nanHeix Fibre Channel. JluckoBble MaccuBbI
RAID. Vposau RAID. Texnonorus Matrix RAID. Hakonurenu na
ONTUYECKUX JTUCKAX.

Tema 16. YcTpoiicTBa BBOJa 1 BHIBOJIA

Knaccugukanus ycrpoiictB BBona/BeiBoAa. Kiasuarypa. Tumsl
MOAKIIOYEHUsT KinaBuaTypbl. CkaHep. PoIMKOBBIE M IPOECKIMOHHBIE
ckaHepsl. [lnorrep. YcrpoiictBa MecTtoykazanus. Meib. TpekOod.
Jlxorictuk. I'paduueckuii mianmer. CeroBoe mnepo. CeHCOpHBII
9KpaH. Pe3ucTuBHBIE M EMKOCTHBIE THIIBI CEHCOPHBIX DKPAaHOB.
['onocoBoe ympaBnenne. CoOBpeMEHHbIE CHCTEMBl T'OJIOCOBBIX
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MOMOIIHUKOB.  [IpuHTEpBHI:
JUTEpPHBIC, JIEMIECTKOBBIE H
[Tnorrep (TpadomocTpouTens).
CereBoii aanrep.

MaTpu4Hble, CTpPYWHBIC, Ja3epHBIE,
CBETOAMOJHBIE. TepMOIPUHTEPHI.
3ByKkoBasi IpucTtaBka. Mojem.

Tema 17. JlucrieiHble TEXHOJIOTUH

Hucnneit (monutop). Jducruieit Ha )KUAKUX KpucTauiax. TexHomoruu
TN+Film (Twisted Nematic), S-IPS (Super-In-Plane Switching),
MVA (Multidomain Vertical Alignment) u PVA (Patterned Vertical
Alignment). Tucmeit Ha 6a3e DJIT. YactoTa KaapoBOi pa3BEPTKH.
Paspemaronias cnocoOHOCTb.

Tema 18. MalimHHO-OPUEHTUPOBAHHBIN S3BIK TPOrPAMMUPOBAHUS
AccembOiiep KaK MAaIIMHHO-OPUEHTUPOBAHHBIN SI3BIK
nporpammupoBanus. Apxurektypa 9BM. Peructpsl. Opranuzanus
orneparuBHOW mnamsaTH. CTpykTypa nporpamMMmbel Ha AccemoOiepe.
CermenTHasi opranuzanusi nporpammbl. [lupektuBsl AccemoOiepa.
Komangs! si3pika Accembiepa. [IpepriBanusi.

12 12

Hroro

34

34 34

st ouHoii popmbl 00yUeHnst

HaumeHoBaHue pa3/iesioB (TeM)
AUCHMILINHBI ¢ KPATKUM COlepP:KaHueM

KoaunuyecTBo 4acoB

Jlexkuun

JlaGopaTtopHble
3aHATHS

U3 HUX,
B (popme
NPaKTH
yeckoii
MOJAT0TO
BKH

Oouree
KOJI-BO

Tema 1. BBenenue B apXUTEKTypy BBIUACIUTEIBHBIX CUCTEM

Hcropus pa3BuTus KomnbloTepHoil TexHuku. Kinaccudukarus SBM.
Knaccupukanus OBM 1o npunuuny geiicteus. Ludpossie
BbIuUCIUTeNbHbIe MaMHbl (L{BM). AHasnoroBsle BBIYMCIUTEIbHBIE
MamuHbl (ABM). I'mOpuasble BeruucnurenbHble MamuHbl (I'BM).
Knaccudpukanus OBM mo stanam co3ganus. [lokonenuss OBM.
Knaccupukanus OBM no HazHaueHuto. YHuBepcanbHble OBM.
[Tpo6nemuo-opuentupoannbie IBM. CrnennanuzupoBanasie IBM.
Knaccupukanus OBM 1no pasmepam U (yHKIMOHAJIBHBIM
BO3MOXKHOCTSIM. MHOromnoap30BaTeIbCKUE MUKpoOBM.
[Tepconanbubie kommbioTepsl (I1K). PaGoune cranumu. Cepsepsl.
bonpmme OBM. Mansie 39BM. CynepOBM. IlepeHnocHsbie
KOMIIBIOTEPBI.  TeHAEHUMM  pa3BUTHS  apxXUTEeKTypsl  OBM.
Pacnipenenennast HelipoHHas apxXuUTeKTypa. TpaHCIBIOTEDHI.

Tema 2. ®yHkunoHaibHas cTpykrypa O9BM

[Tonsitue aApPXUTEKTYpPHI KOMIIBIOTEpA. OyHKIMOHAIbHbBIE
BO3MOXKHOCTH  Kommbrotepa. JlocrouncrBa IIK.  Crpykrypa
IIEPCOHAIBHOIO  KOMIIbIOTEpa.  Mukpormpoueccop. Y CTpOUCTBO
YIIPABJICHUS. ApudpMmMeTHKO-TOTHYECKOe YCTPOWCTBO.
MuxkponponeccopHas IaMSTh. Wurepdeiicnas cucTema
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Mukponpoieccopa. IlopT BBoma-BeiBOJa. ['eHepatop TaKTOBBIX
uMiynbcoB. CucremHas muHa. KomoBas mmHa manHbix. Kopoas
muHa azapeca. Kopoas mmHa wuHCTpyKumid. Illuna nuranus.
OcHoBHass mnamATh. [locTOsIHHOE 3alMOMHUHAIONIEE YCTPOMCTBO.
OnepaTuBHOE 3allOMUHAIONIEE YCTPOWCTBO. BHEIIHss namsTs.
Nctounuk MIUTAHUS. Talimep. Bremnune YCTPOMCTBA.
JononHuTenpHble  cXeMbl.  MaTemMaTH4YeCKUid  COIPOLECCOP.
Koutpomnep mnpsimoro gocryna k mnamsaru. Comporieccop BBOa-
BbIBOJIa.  KouTposuiep  mpepweiBanuii.  Buabsl  npepbiBaHUM.
O6paboTunku npepbiBaHuid. BekTop nmpepriBanusl.

Tewma 3. [lIluHHas cuCTEMOTEXHUKA

[Tonsitue BHYTPUMAIITMHHOTO CHUCTEMHOTO uHTepdeiica.
MHuorocssi3ubii uaTepdeiic. OnnocBsa3HbIl nHTEpdeiic. [Ipomycknas
crnocoOHocTh MUHBL. [IIuHbl pacmmpennid. TpexmuHHas CTPyKTypa.
Kontposmep mmnbpl. unbr pacmupenuid. [luna PC/XT. Illuna
PC/AT. Illuna ISA. Illuna EISA. llluna MCA. JlokanpHbIC ITUHBI.
Illura VLB. Illuna PCI. Jlokansasie mmuel IDE, EIDE u SCSI
HIuna PCI 2.1. IlIuna PCI-X. PCI Express. PCI Express 2.0. PCI
Express 3.0. PCI Express External Cabling. Illuna AGP. Illuna
USB: USB 1.1, USB 2.0, USB 3.0, USB Type-C, USB OTG u USB
wireless. Illuna IEEE 1394 (FireWire, i-Link). Opranusamms
ycrpoiicte  IEEE 1394, Paswsémer  FireWire. BeicTpomeiicTBue
KOMIIBIOTEPA.

Tema 4. MamnuHHbBIE KOMAH/IbI

Crpyktypa u BuIbl Komani. Anroput™. KomaHga MammHHOM
nporpaMmel. OmnepallMOHHasE 4YacTh KOMaHAbl. AJpecHas 4acTh
KOMaHJibl. TumoBasi CTpyKTypa TpeXaJIpecHOW KoMaHAbl. TuIoBas
CTPYKTypa  JABYXagpecHOM  KomaHabl. TumoBas  CTpyKTypa
onHOoaapecHo komanabl. bezaapecHas komanga. CocTaB MallIMHHBIX
koMmann. Omneparuu 6e3ycioBHON mepenayu. Omnepariu yCIOBHOM
nepeadm.

Tewma 5. CTpykTypa MUKpOTIpolieccopa

Muxkponpoueccop (LeHTpalbHBIN TMpoleccop). Pa3psaaHOCTh HIMHBI
JTaHHBIX. AJpecHoe npocTpaHcTBo. Mukponpoueccopsl Tuna CISC.
KEII-namsate. MHorosiepasie Impoueccopbl. MUKpOIpOLEccCopsl
tuna RISC. I'pynnel peructpos. Konseiiepuslii pexum. Poccuiickue
MuKpornpoueccopbl. CTpyKkTypa MHKpoIpoueccopa. YCTpoiCTBO
ynpasienus. Peructp komana. Jemmdparop oneparuii. [loctostHHOE
3alIOMMHAIOLIEe YCTPOUCTBO MUKpOIpOrpaMM. Y3en (hopMHpOBaHHUs
aapeca. KopoBble IIMHBI JIaHHBIX, aJpeca W  HHCTPYKIIM.
Apudmeruko-noruueckoe  ycrpoiictBo. Cymmatop. Perucrtpsi.
Maremarnueckuii  conpoueccop. MUKpoOnponeccopHas aMsATh.
Peructppr  obmero  HasHaueHus.  CrneuuanbHble  PETUCTPBHI.
Wntepdeiicnas yacte Mukpompoieccopa. IlopTsl BBoJa-BhIBOJA.
AnmapaTypa  CONpsDKEHHs.  3alllMIIEHHBIM  peXuM  paboThl
npoueccopa Kak CpeACTBO pealiu3allii MHOT033/1a4HOCTH. PeanbHblIi
pexxuM. 3aluuieHHbld pesxuM. CermeHTanust namstd. [leckpunrop
cerMeHTa. CpeZICTBa NEPEKIIOUCHUS 3a1a4. MHOro3a1auHblii pEKUM.

Tema 6. ApxUTEKTypa MUKpOIIpoLeccopa

[MousiTie  apxWTEKTYpbl  MuKpormporeccopa.  Hyper-Threading.
ITonnepxxka SMT. PacnapannenuBaHusl NpOLECCOB U MPUIIOKEHUM.
KonuuectBo normueckux u  ¢usnmyeckux suep. VMcmonnenwue
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uHcTpykiuid. Loop Stream Detector. OTkimtoueHne JTUITHUX OJIOKOB
npu oOHapyXeHUU LIUKJIOB. Mexanusm IIpeACKa3aHuM.
O} PeKTUBHOCTh BBISBICHHUS] HamOOJee BEPOSTHBIX WHCTPYKIUH.
Ha6op uncTpykuuit SSE. Yckopenue omeparuii ¢ XML-daiinamu.
Muxkpokontposiep PCU. DueprosddextuBrocts. TDP. QPL
BeTpoeHHBII  KOHTpoOJuIep  NaMsATH.  YPOBHHM  KeUI-TIaMSATH.
JlnHaMuueckoe BBIJICJIICHUE aMSITH.

Tema 7. Apxurekrypa Sandy Bridge

[TnotHocTh wMHTerpauuu Os0KoB. WHCTpyKUMH [UIi BEKTOPHBIX
Beuucnennii AVX (Advanced Vector Extensions). Yckopenue
paboThl ¢ MyJIbTUMEAUHHBIMU JTaHHBIMU. Pacuipenue (MHCTpYKLUsA)
Loop Stream Detector. Kemr nHcTpykumid (Kem AeKOAWPOBAHHBIX
MuKpoonepauuit). IlpousBonutensHOCTs U 3HEPro3(PPEeKTUBHOCTS.
Bydep muxpoxomana. Mexanusm npenckazanusi Bersiaenuid (Branch
Prediction Unit). KonbreBas mmumHa. CucreMmHbiii areHT (System
Agent). Korrpoimnep namsatu. Beraucnurensabie 0soku. Kamposbrit
Oydpep. dynkuus aBTopasroHa rpagudeckoro suapa. Ilomnepxka
DirectX, OpenGL. ®yHkuuu 10ocToOpabOTKH.  AmmapaTtHoe
TpaHckoaupoBanue Bujeo. lloacucrema nutanusa. TeruioBas
MOIITHOCTb.

Tema 8. Apxurextypa Ivy Bridge

[Ipoueccopusiii paszsem. [lluna DMI. IlponyckHas crmocoOHOCTH.
Brruucnutenshble sapa. Maausunyansueiii kemr. ['paduueckoe sapo.
JIByxKkaHaJbHBIH KOHTpoOJulep mamsATH ¢ noxajaepkkod DDR3
SDRAM. CuCTeMHBII areHT, OTBEeyaroluil 3a paboTy TEXHOJIOTHUHU
Turbo. KonbreBast muua Ring Bus. IIpon3BocTBEHHAS TEXHOIOTHSI.
BHyTpeHHsIE KOHCTPYKIMSI TPaH3UCTOPOB. DHeprocOeperaroiue
texHojoruu. Koudurypupyemsrii TDP (thermal design point).
YpoBuu kem-namsati. Buneosapo HD Graphics 4000. UuTepdeiic
OpenCL. Kontpomnep PCI Express.

Tema 9. Apxurextypa Haswell

KonctpykTuBHoe ucnonnenue. bazoBoe konuuectBo anep. Habopsl
KOMaH[ Uil paboThl C LIETOYUCICHHBIMA U BEKTOPHBIMHU JaHHBIMU.
NunexcupoBanue. Xs31IKMpOBaHUE. Kpunrorpadpuueckue
BeluucieHus. IIpeoOpa3oBaHue mopsiika ciefgoBaHUs  OalTOB.
Komanas! ans pabotsl ¢ BekTopamu. Pacmmupenue Advanced Vector
Extensions 2 (AVX 2). PabGora ¢ ueno4yncieHHbIMA THUIIAMH.
Omnepanyu ¢ JaHHBIMH, HE HaXOSIIIMMUCS B HETIPEPBIBHBIX y4acTKax
namsatu. Wuctpykuus FMA (Fused Multiply-Add). HucTpykuun
MaHUnyassuuu  Outamu. HabGop wuHcTpykuuii-pacmupennid  TSX
(Transactional ~ Synchronization Extensions). CuHXpOHHU3aIMs
NOTOKOB. D(PGEeKTUBHOCTh BUpTyanu3anuu. CpencrBa MOHUTOPUHTA
npousBoauTenbHOCTH.  CTpyKkTypa  Kem-namsth. BcTpoeHHbIH
KOHTPOJUIEP MOJICUCTEMBI TUTAHUS

Tema 10. Apxurextypst AMD

Apxurekrypa AMD Bulldozer. Monynu ¢ 1BymMsi BBIYMCITUTEIbHBIMU
6nokamu. brokx mpenBaputenbHO BBIOOpKH. Jlekoaep MHCTPYKLHUH.
FPU. Kemr-namsare BTOpOro ypoBHS. MOHOJMTHBIA ABYXbSACPHBINA
MoOayb. DPPekTUBHOCTh (usnueckux saep. Mucrpykiun AVX,
SSE 4.2, AES-NI. Hab6opsr unctpykuuit FMA4 u XOP. Yumer FX.
TpexypoBHeBas ~ CUCTEMa  KEIIMPOBAHMs, €€  IPOIyCKHas
CHOCOOHOCTB. Texnpouecc IIPOM3BOJICTBA. TexHonorus
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JTUHAMHUYECKOT'O YBEIIMYCHUS YaCTOTEI Turbo Core.
Ouepromnorpebnenne uuna. Jlornmueckas noxanepxka. KonTpoiiep
muHbl PCI Express. [Tnatdopma AM3+.

Muxkpoapxurekrypa  Piledriver.  OcHOBHBIE  XapaKTEpUCTHKH.
TouHocTs mpeackazanusi nepexonoB. OnTtumusupoBaHa pabdoTa
IUTAHUPOBIIMKOB. AJTOPUTMBI MIPEIBAPUTEIBHON BBIOOPKH JTAHHBIX.
D¢ hEeKTUBHOCTH Kela.

Tema 11. ba3oBas cucrema BBojia/BeiBojia (BIOS)

OcHoBuble ¢ynknuun BIOS. HabGop mporpamMm HHKHETO YpPOBHS.
CobctBennas cucrema BIOS BupeoamantepoB u KOHTPOJUIEPOB
Hakorutened. Tabnuma BekTopoB  mpepbiBaHuil. [Iporpamma
HayaJibHOTO 3amycka. [IporpaMma caMOTECTHPOBAHHUS KOMIIBIOTEpA
(POST). IIporpamma HauyaabHOM 3arpy3Kd ONEPAITMOHHOW CHCTEMBI.
[Iporpamma  3amaHus  TEKYHIIMX  MapaMeTpOB  KOMIIBIOTEpA.
CooOmienust Ha nucruiee. CrnernuaibHble KOAbl OMIMOOK. 3BYKOBBIE
curHanel 00 ommbOkax. Ilocrosanas mamate ROM  BIOS.
Oneprone3aBucumas oneparuBHas namsate CMOS RAM. Tenesas
MaMsTh.

Tema 12. Unified extensible firmware interface (UEFI)

Unified extensible firmware interface (UEFI). IIpeumymiectBa u
Henocratrku UEFL.  [pansepsl ycrpoiicts. llogmep:xkka IHCKOB.
O6onouku. Pacmmpenus cucrembl. OcHoBHble HacTpoiiku UEFIL.
Pabora ¢ nuckamu u onepaTHUBHOW MaMsThio. OCHOBHBIE ATambl U
MOCJIEI0BATENBHOCTD 3arpy3ku. [lmatdopmel, ncnons3yromme UEFI.
I'padmyeckue BO3MOKHOCTHU. 3arpy3Ka cUcTeMa.

Tema 13. [lamMsATh KOMIBIOTEPA: OCHOBHAS N1AMSATh

Knaccugukanus namsatu. Xemuposanue. Kenr-namsate. Perucrposas
Kem-namsite. [lonmutuku 3anucu kem-namsatu. CKBO3Hasl 3aIluCh.
OtnoxeHHas 3anuch. YpoBHU Kenl-naMatu. KemmnpoBanue BHEIIHUX
Hakorutened.  OcHoBHas  mamsTh. @Dusnuueckas  CTPYKTypa.
OneparuBHoE 3allOMHUHAIOLIEE YCTPOMCTBO. ITocTostHHOE
3anomuHatomee  ycrpoiictBo.  FLASH-mamsars.  Jloruueckas
CTPYKTypa  OCHOBHOM  MNaMATH.  AJpecHOe  IPOCTPAHCTBO.
HenocpencrBenno azapecyemMas mnamsATb. PacmmpeHHass maMATh.
Hpaiisep. {ucneruyep namaru. Cneundukanus XMS. Cneruduxanms
EMS. Bepxnss namsats. BupTyansHbie (31€KTpOHHBIE) TUCKU. Pexum
BHUPTYaJIbHOU aipecalyi.

Tema 14. [lamsATh KOMIBIOTEPA: BHELIHSS AMATh

Knaccugukanus namaru. Bremnsas namsrs. Jlorndyeckas cTpykTypa
aucka. MarautHele  aucku.  HampaBieHwss HaMarHW4eHHOCTH.
Cextop. Kmacrep. ®aiin. ununap. Hakxomutenn Ha rubKux
MarHuTHBIX Ouckax. Hakomurenn Ha ’KECTKMX MAarHUTHBIX JIACKaX.
Yposenp myma. Moaynp naHHbIX. KOHTpoIep KECTKOro IHCKa.
TexHonoruu 3amucu JaHHBIX. [IpuHIMI pabOTHI KECTKUX AMCKOB.
MarHuTope3ucTuBHBIA 3 dexT. MeToq mnapauieIbHON  3alKCH.
Jomen. MeTo nepneHuKysipHON 3anucu. BepTukanbHbIe TOMEHBI.
Meroz TEIIOBOM MarHUTHOW 3anmucu. TBepAOTENbHBIM HAKOIUTEIb
(Solid-State Drive, SSD).

Tema 15. UnTepdeiicsl )xecTKUX IUCKOB

Unrepdeiic ATA. Uutepdeiic Enhanced IDE (EIDE). Advanced
Technology Attachment Packet Interface (ATAPI). Bepcun
craugapra ATA, ckopocte mnepemaun u cBoiictBa. MuTepdeiic
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noaktoueHuss BHemHUX ycTporctB eSATA (External SATA).
Wutepdeiic SAS (Serial Attached SCSI). O630p untepdetico SCSI
(Small  Computer Systems Interface).  BbICOKOCKOPOCTHOI
untepdeiic nepenaun nanueix Fibre Channel. JluckoBbie MaccuBBI
RAID. Yposau RAID. Texnonoruss Matrix RAID. Hakonurenu Ha
ONTUYECKUX JTUCKAX.

Tema 16. YcTpoiicTBa BBOJIa U BHIBOJIA

Knaccudukanus ycTpoilcTB BBoja/BbiBojma. KiaBuartypa. Tumbl
NoJKIItoueHus: kiaBuatypel. Ckanep. PoinkoBble U MPOEKIIMOHHBIE
ckanepsl. [lnoTrep. YcrpoiictBa mecroykasanus. Mblb. Tpekoon.
Jlxoiictuk. ['paduueckuii maanmer. CBetoBoe mnepo. CeHCOpHBIH
9KpaH. Pe3ucTHBHBIE M EMKOCTHBIE THIIBI CEHCOPHBIX 3KPaHOB.
['onocoBoe ympaBnenue. COBpEMEHHBIE CHUCTEMBI T'OJIOCOBBIX
MOMOIIHUKOB. [IpuHTEpBI: MaTpUuHbIC, CTpPYHHBIE, JIa3epHbIE,
JUTEpHBbIE, JIETIECTKOBbIE M  CBETOJAMOJHBIE. TepMONpUHTEPHI.
[Tnotrep (rpadomnoctpoutens). 3BykoBas MpHUCTaBKa. MojaeMm.
CeteBoii aanrep.

Tema 17. JlucnineiiHple TEXHOJIOTHH

Hucnneit (moruTop). {ucruieit Ha )KUAKUX KpucTauiax. TexHOIOrun
TN+Film (Twisted Nematic), S-IPS (Super-In-Plane Switching),
MVA (Multidomain Vertical Alignment) u PVA (Patterned Vertical
Alignment). Tucmeit Ha 6a3e DJIT. YactoTa KaapoBOi pa3BEpTKH.
Paspemalomaﬂ CIOCOOHOCTE.

Tema 18. MamMHHO-OpUEHTUPOBAHHBIN S3bIK IPOIPAMMUPOBAHUS
AccemOnep KaK MAaIIMHHO-OPUEHTUPOBAHHBIN SI3BIK
nporpammupoBanusd. Apxurektypa OBM. Peructpsl. Opranuzanus
onepatuBHOW mnamsaTH. CTpykTypa nporpamMMmbel Ha Accemoiepe.
CermeHTHast opranusauusi nporpammsl. Jlupektussl AccemoOiepa.
Komanp! si3pika AccembOiepa. [IpepbiBanusi.

12

12

Hroro

24

24

24

3.3 IIpakTHyeckasi MOArOTOBKA
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Tema

3ananue Ha
NMPAKTUYECKYI0
NMOATr0TOBKY

dopma 00yueHust

Ounas

OuHno-
32049HAA

Tema 1. Beeneunue B
APXUTEKTYPY
BBIUHCIIUTEIBHBIX CUCTEM

CocTaBUTh CTPYKTYPHYIO
CXEMY MEePCOHAIBHOTO
KOMIIbIOTEpA C
(UKCHPOBAaHHBIM
Ha0OPOM YCTPOWCTB

2

Tema 3. llInnnas
CHUCTEMOTEXHUKA

[MonkmHOYUTH KOMIIOHEHT
anmapaTHoro
obecrnieueHus
(ycTpoicTBO) K IOPTY
KOMIIBIOTEPY, HCIIOJIB3YS
HU3KOYPOBHEBYIO
oubnMoTeKy (npaiBep), u
MOIIIArOBO OMHUCATh
MpOIeCcC HACTPOHKHU B
(dhopme HHCTPYKIHIA

Tema 4. Maiuaubie
KOMAaHBI

N3yuuts sTarsl
BEITIOJTHEHUST KOMAH]T B
OBM; pa3paboTtathb
MIPOrpaMMmy ¢
HCIIOJIb30BAaHUEM
0a30BBIX KOMaH/ Ha
s3pIke AcceMOuiepa Jiist
BBIBOJIa HA 3KPaH CTPOKHU
«Helloy

Tema 6. ApxutexTypa
MHKpoOIpoleccopa

CpaBHUTB apXUTEKTYpPbI
Intel 8086 u ARM,
BBIJIEJIUB OCOOEHHOCTH
KaX/10T0 THUIIA,
MOJITOTOBUTH KPATKYIO
XapaKTePUCTHUKY U
CPaBHUTEJIbHYIO TaOJIUILY

Tema 10. ApxurekTypbl
AMD

N3y4unts 0OCHOBHBIE
XapaKTePUCTUKU
npoueccopa AMD, Ttakue
KaK: KOJIMYECTBO S€Ep,
TaKTOBas 4acTOTa, Kell-
aMsTh U T.[.
IToaroroButs
MIPE3EHTALMIO U3 5
CJIAii10B, B KOTOPOU
OyJIeT mpeICTaBICHO
00BsICHEHUE, KaK JaHHbIE
rapameTpsl BIUSIOT Ha
BBIYHCIIUTENBHBIE
BO3MOYXHOCTH
mporeccopa

Tema 11. ba3zoBas cucrtema

BBOJ1a/BBIBOIa (BIOS)

[IpoBecTn ananus
BO3MOJKHBIX HACTPOEK
BI1OS (UEFI),
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HEOOXOIUMBIX I
MTOBBIIIEHUS
MIPOU3BOIUTEIIBHOCTH, U
CO3/1aTh MaMSTKY C
KOMaHIaMH1

Tema 15. UnTepodeiicot
KECTKUX JUCKOB

[IpoBectu ananu3 paboOTHI
HDD u SSD,
IIOATOTOBUTH
CPaBHUTEJIbHBIE TAOJIUIIbI
o SMART-napamerpam
U CO3JaTh HarJs/IHbIE
MaTepUasbl ¢ HOAPOOHBIM
OINHMCaHUEM
XapaKTEPUCTUK

Tema 16. YcTpoiicTBa BBOJa
U BBIBOJA

ITogroroButh
MPE3EHTALINIO IO
yCTpOICTBaM BBOJa-
BBIBOJIA U X
BO3MOKHOCTSIM, OITHCaB
MIPUMEPBI UX TPUMEHEHUS
B yueOHOI MpaKTUKe

Tema 17. Jlucnnetineie
TEXHOJIOTHH

N3yunTh XapakTepUCTUKU
pa3IMYHBIX TUIIOB
JUCIUIEEB U UX BIUSHUE
Ha 3JJ0pPOBbE
LIKOJIbHUKOB;
IIPEICTaBUTh
nH()OPMAIIMOHHBIC
MaTepuabl

Tema 18. MamunO-
OPUEHTHPOBAHHBIN S3BIK
IpOrpaMMHUPOBAHUS

[IpencraBnenue
LIETIOUYUCTIEHHBIX JAHHBIX
B KOMIIBIOTEPE.

3anaHue: BBINOJIHUTD
TepPEBO/I MPETOKEHHBIX
yuceNl U3 AECATUIHOU
CHUCTEMBI CUHUCIICHUS B
JBOUYHYIO CUCTEMY
cuucienus. Jlath ux
BHYTpEeHHEe (MaIIMHHOE)
MpeCTaBICHUE B
COOTBETCTBUU C
JTMATNa30HOM B 3HAKOBBIX
1 0€33HaKOBBIX
dhopmarax. MamuHHOE
MpeACTaBICHUE JAHHBIX
JIOJIKHO OBITH TAaHO B
JIBOUYHOU U
IECTHAAIATEPUIHOMN
CUCTEMax CUMCIICHUS.

OpTaHI/ISaL[I/ISI BBIBOJA Ha
OKpaH HEJIBIX YUCEII.

12
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3aganue: MO3HaAKOMHUTLCS
C OCHOBAMH OpraHHU3alUU
BBIBOJIa MH(GOPMAITHU Ha
JUCIUIEN; U3YYUTh
OCHOBHBIC (DYHKITUH
CEPBUCHOTO IIPEPHIBAHUS
21h; nayuntbcs
BBIBOJIUTH 1ICJIBIC YKCIIa
Ha OUCILIEH C
HCIIO0IL30BaHUEM

MPOLEYPHI.

Opranusanus BeIBOJA Ha
9KpaH Pe3ysbTaToB
IPOTrPaMMHPOBAHHS
JIMHEHHBIX KOHCTPYKLUH.
3ajaHue: NOBTOPEHUE
apuMeTHIECKUX KOMaH]]
(omeparmii ciroxeHus,
BBIYUTAHHS, YMHOKCHHSI
Y JICJICHUS] ABOUYHBIX
YHCeN) Ha SI3bIKE
AccembOitepa;
pOrpaMMHPOBaHHE
(bopmyIT; HAYyIUTHCS
POrpaMMHPOBATh
JJIEMEHTapHBIE
BBIYHCIICHUS,
OCYIIECTBIISIEMbIE HA
a3bIke AcceMbiiepa, 1
BBIBOJIUTH MTOJTyYCHHBIE
pe3yabTaThl HA SKpaH
JICTIIIEST C
UCTOJIb30BaHUEM
(YHKIIMU CEpBHUCHOTO
npepbiBanus 21h.

Hcnonb3oBanue GpyHKUIUH
CEPBUCHBIX MTPEPBIBAHUI
IIPU IPOTPaMMUPOBAHUU
Pa3BETBISIOMIUXCS
BBIUMCIIUTENIBHBIX
MIPOLIECCOB.

3ajaHue: TOBTOPUTH
paboty ¢
Pa3BETBIIAIOLIMMHUCS
BBIYUCIIUTEIIbHBIMU
poreccaMu; 3aKpernuTh
paboTy orepaTopoB
nepexoza; orpaborarh
pOrpaMMHPOBaHUE
(dbopMyIT Ha SI3bIKE
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AccemOnepa; HAyUYUThCS
HCII0JIb30BaTh PA3IMYHBIE
(YHKIIUM CEpBUCHBIX
IIPEPBIBAHUM TIPH
MIPOrpaMMHUPOBAHUU
Pa3BETBISAIOLIUXCS
BBIYHUCITUTENbHBIX
IIPOLIECCOB.

Opranuzanys HUKJIOB U
pabora ¢
[[ET0YNCIICHHBIMH
OJIHOMEPHBIMU
MacCUBaMHU C
HCIIOJIb30BAHUEM
peructpa Qaros.
3amaHue: HAyYUThCS
pa3zpabaThIBaTh MOYJIH
00pabOTKH DJIEMEHTOB
MaccHUBa Ha SI3bIKE
Accembiiepa; U3yuuTh
MEXaHHU3MBI [Iepeiadn
YIIPABJICHUS B IIPOTPaAMME
MIPH Pa3IMYHBIX
oTiepaIusx; HayduThCs
HCIOJIb30BaTh (YHKIIUU
IIPEPBIBAHMI IPU
00pabOTKH ITUKINYECKUX
BBIYHCITUTEILHBIX
MIPOLIECCOB

4. YYEBHO-METOJIMWYECKOE OBECHEYEHUE CAMOCTOSATEJBbHONU PABOTBI
OBYYAIOIIUXCHA
Ju1s1 ouHo# opmbI 00yUeHUs

Tembl pist N3yuaembie KoJu-Bo ®opmbl [ Meroanueckoe | PopMmbl
CaMOCTOSITEJIbHOIO BOIIPOCHI 4acoB CaMOCTOSAIT. | o0ecre4eHHe |OTYETHOCT
U3y4eHust padoThI "
Tema 1. Upeonorus | Haznauernue, 6 Pabora ¢ VYueOHo- Koncnexkr.

OMOKOMITBIOTEPOB COCTaB U JUTEPATYpOU | METOIUYECKOE
OCHOBHBIE Y CETBHIO obecrieyeHne
(GYHKIHIH. WHTepHeT. | QUCHUILIMHBI
Tema 2. baszoBsie 6 Pabota ¢ VYuebHo- KoHcnexr.
QyHKIIMOHAIbHBIE GyHKIIUH U JUTEPATYpPOUN | METOIUYECKOE
0COOEHHOCTH Ha3Ha4YCHHE. U CETHIO obecrieyeHne
KBaHTOBBIX WuTepHeT. | TUCHUILIMHBI
KOMITBIOTEPOB.
Tema 3. [TepcniekTUBBI 6 PaboTa c VYuebHo- Koncmexr.
MHOronponeccopHas! | pa3BUTHS. JUTEPATYpOH | METOIUYECKOE
€ CHCTEMBI. U CEThIO o0ecrieyeHue
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WNHTepHeT. | TMCHUIIIMHBL
Tema 4. Cocras. 4 PaGora c Y4eOHo- Koncmexkr.
[InanmerHbie OCHOBHBIE JIUTEPATYPO | METOJUYECKOE
KOMITBIOTEPHI Ha GYHKIIUY 1 U CEThIO obecrnieueHue
0a3e onepalnoHHONW | BO3MOKHOCTH. WNHTepHeT. | IMCUUILIUHBI
cucremsl 108S.
Tema 5. OO6mue 6 Pa6ota c YuebHo- KoHcmexkr.
MUKpPOKOMIIBIOTEPBI | IPUHIUIIBI JUTEPATYpOU | METOAUYECKOE
Ha 0aze YCTPOKCTBA. U CETBIO obecrieueHue
OnepauoOHHOU [TepcniekTUBBI WNuTepHeT. | IMCUUILIMHBI
cuctemMbl Android. pa3BUTHSL.
HTtoro 28
J1st 04HO0-3204HOI opMBbI 00yUeHHS
Tembl 1151 N3yuaembie Kou-Bo ®opmbl [ MeToanueckoe | Dopmbl
CaMOCTOSITEJILHOTO BOIIPOCHI 4acoB CAMOCTOSIT. | o0ecreyeHHe |OTYETHOCT
U3yYeHUS padoThI U

Tema 1. Uneonorus | Haznauenue, Pabora c YuyebHo- Koncnexr.
OMOKOMITBIOTEPOB COCTaB U 10 JUTEPATypOl | METOJUYECKOE

OCHOBHBIE U CETBIO obecrieueHue

byHKIHH. WHTepHeT. | IMCUUILIMHBI
Tema 2. bazoBeie Pa6ota ¢ YuebHo- Koncnexkr.
@yHKINOHAIbHBIE GyHKIUY U JUTEPATYpOU | METOIUYECKOE
0COOEHHOCTH Ha3HAYCHHE. 10 U CEThIO obecrieueHue
KBaHTOBBIX WNHTepHeT. | IUCHUILTAHBI
KOMITBKOTEPOB.
Tewma 3. [lepcniekTUBBI Pabota c VYuebHo- Koncmexr.
MHOronpouneccopHsl | pa3BUTHSL. 10 JUTEPATypOl | METOJUYECKOE
€ CUCTEMBI. U CETBIO obecrieueHue

WNHTepHeT. | TMCUUIITMHBI

Tema 4. Cocras. Pabota c VYuebHo- Koncmexr.
[InanmeTHbIe OcHOBHbIE JUTEPATYpOl | METOJUYECKOE
KOMIIBIOTEPHI Ha GyHKIUY U 8 U CEThIO oOecrnieueHue
0aze onepaloHHONW | BO3MOXKHOCTH. WNHTepHeT. | IMCUUILTUHBI
cuctemsl 10S.
Tema 5. Ob6mue Pa6ora c Yy4eOHo- KoHncnexkr.
MUKpPOKOMITBIOTEPBI | TPUHIUIIBI JUTEPATYpOU | METOIUYECKOE
Ha 6aze YCTPOMCTBA. 10 U CEThIO obecrieueHue
OnepaoOHHON [TepcniekTUBBI NHTEepHeT. | IMCUUIITUHBI
cucrembl Android. pa3BUTHSL.
HTtoro 48

5. ®OH]JI OIEHOYHBIX CPEJACTB JJsd TMPOBEJEHUSA TEKYIIEX W

IMPOMEXYTOYHOM ATTECTAIIMH IO TUCITATIIMHE

5.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHMeM 3TanoB MX (POPMHPOBAHHS B Ipolecce OCBOCHHS

o0pa3oBaTe/IbHOI NPOrPaMMBbI

KO}_I U HAUMCHOBAHHE KOMIICTCHIIMHU

Jrtansl GOpMHPOBAHUA
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KO}_] M HAUMECHOBAHHE€ KOMIICTCHIINH

Jtansl GOpMHPOBAHUA

OIIK-9. Ciocob6eH MoOHUMATh MPUHIIUAIIB PA0OOTHI
COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTUN U

UCII0JIb30BATh MX VIS PEIICHHS 33134
npodeccCHoHABEHOM IeATEIBHOCTH

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocrosiTenpHas padora.

[1IK-1. CriocoOeH ocBanBaTh ¥ UCIOJIB30BATh

TCOPCTUYUCCKHUC 3HAHUA U MTPAKTUYCCKUC YMCHUA U

HaBBIKH B ITPEAMETHOM 00JIACTH MPU PEIICHUH
npodecCHOHANBHBIX 33124

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padora.

5.2. Onucanue noka3zaresieil U KpUTepHeB OLlEHUBAHUSI KOMIIETEHIIUI HA Pa3JIMYHBIX 3TaNaxX UX
¢opMupoBaHusi, ONUCAHHE HIKAJ OLlEeHUBAHUSA

Ouenun YpoBeHnb HIxkana
aemMble Jran Onucanue Kpurepun
KoMIieTe cpopmupo- ¢hopmupoBanus nokasareJiei ouennpamnus | 0o HBAHH
— BAHHOCTH |
OIIK-9 | Iloporossiii | 1. PaboTa Ha 3HaTh: TPUHIUIIBI TectupoBanu | Ilkana
y4eOHBIX 3aHATUSX | padOTHI COBPEMECHHBIX | €, KOHCIIEKT | OIICHUBAHHS
2. HH(pOPMAITMOHHBIX TECTUPOBAH
CaMocTosTelIbHasg | TEXHOJIOTHIA; ust
paborta [kana
YMeTh: UCTI0JIB30BATH OLICHUBAHHUS
COBpEMEHHBIE KOHCIIEKTa
nH(pOPMAIOHHBIE
TEXHOJIOTHH IS
pelieHus 3a1a4
npodeccnoHanbHOM
JeSITEIbHOCTH
[TponBunyt | 1. PaboTa Ha 3HATh: MPUHIIMIIBI TectupoBanu | Illxana
Bl Y4eOHBIX 3aHATUSIX | paOOThI COBPEMEHHBIX | €, KOHCIIEKT, | OLICHHUBAHUSA
2. MH(OPMAIIMOHHBIX MpaKkTUYeCKa | TECTUPOBaH
CaMocrosiTenbHasi | TEXHOJIOTHUM; s IOJATOTOBKA | Us
pabota [xana
YMeTh: UCIO0JIB30BATH OLICHUBAHUS
COBPEMEHHBIE KOHCIIEKTa
“H(pOpMaIMOHHBIE [IIxana
TEXHOJIOTHH JIJIs OLICHUBaHUS
pelieHus 3a1a4y MPaKTUYECK
npodeccnoHanbHOM oif
JeSITeNIbHOCTH MTOJITOTOBKH

Bnaners: HaBBIKaMu
HCIIOJIb30BAHMS
nH(pOPMaITMOHHBIX
TEXHOJIOTHH Ha Oaze
COBPEMEHHBIX
KOMITBIOTEPHBIX
APXUTEKTYp IS
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Ounenus

YpoBeHb IIkana
aemble Jran Onucanne Kpurepun
KoMIIeTe chopmupo- dopmupoBanus noxkasareJiei OLlEeHUBAHMS oueHIBAHH
BaHHOCTH |
HIIUH
pelieHus 3a1a4
npodeccrnoHabHOM
JIeSITeNIbHOCTH
I1K-1 [Toporoseiii | 1. Pabora Ha 3HaTh: CTPYKTYDY, TectupoBanu | Illxana
y4eOHBIX 3aHATUSX | COCTaB U €, KOHCIIEKT | OLICHUBAHMUS
2. IUIAKTUYECKUE TECTUPOBAH
CaMocTrosTenbHass | €QUHUIIBI TPEIMETHON usi
paborta obnactu [kana
(npemnoaBaeMoro OLICHUBAHMUSI
IIpeIMeTa) KOHCIIEKTa
YMers:
(hopMyIHpOBATH 1IETH U
3a/la4y¥ MpenojaBaHus
MIPEnoaBacMoro
npenMera, noadupaTs u
MIPUMEHSTH Ha
3aHSTHUSIX COBPEMEHHbBIE
Hay4YHO 00OCHOBAHHBIE
CpEeICTBA U METO/IbI
o0y4eHus u
BOCHHUTAHHUS
[TpoxBunyt | 1. PaboTa Ha 3HaTh: CTPYKTYDY, TectupoBanu | Illxana
BIii y4eOHBIX 3aHATUSAX | COCTaB U €, KOHCIIEKT, | OLICHUBAHMUS
2. T TAKTHIECKUE [IPaKTUYECKa | TECTUPOBAH
CaMocTosTenbHass | €IUHUIBI IPEIMETHOM | s MOATOTOBKA | s
paborta obnactu [xana
(mpenoxaBaemMoro OLIEHUBAHUS
IpeMeTa) KOHCIIEKTa
[IIkama
YMers: OLICHUBAHUS
(dbopMynMpOBaTh LETH U HPaKTUYECK
3aJ1a4d PENOIaBAHNS ol
MIPENoJaBacMoro MIOJATOTOBKH

npenMera, noadupaTs u
PUMEHSTH Ha
3aHATHUSIX COBPEMEHHBIC
Hay4YHO 00OOCHOBAHHBIE
CpeACTBa M METOIBI
oOyudeHus u
BOCTIATAHHUSI

Bnaners: HaBbIKaMu U
OTIBITOM OTOOpa
coJiepKaHusl yueOHBIX
3aHATHUH IS €T0
peanu3anuu B
pa3nuYHbIX (hopMax
0o0yJeHus ¢
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Ouenun Yposennb Hlkana
aemble Jran Onucanne Kpurepun
KoMIIeTe chopmupo- dopmupoBanus noxkasareJiei OLlEeHUBAHMS oueHIBAHH
— BAHHOCTH |

HCIIOJIb30BAHUEM

COBPEMEHHBIX

KOMITBIOTEPHBIX

ApPXUTEKTYP

IIIkajia oleHUBAHUA MPAKTHYECKON MOATOTOBKH
Kputepuii onenuBanust banbt
AKKYypaTHOCTb U MOJHOTA BBIINOJIHEHUS BCEX MMYHKTOB 3aJJaHHs 0-2
ITonnmaHue JOTUKY BBITIOJIHEHMS 3a/1aHUs U 3HAYCHUSI MTOJIYYCHHBIX Pe3yJIbTaTOB 0-2
MaxkcruManbHOE KOJIMYECTBO OAJITIOB 4
Illkana oneHUBaHUS KOHCIIEKTA
Kputepuu onieHnBanus bambt
TekcT KOHCIIEKTa JIOTUYECKM BBICTPOCH W TOYHO H3JIOXKEH, SICEH BECh XOJ 0-1
paccyxaeHus
JlaHbl OTBETHI HAa BCE MOCTABJICHHBIC BOIPOCHI, U3JIOKEHBI HAYUYHBIM SI3BIKOM, C 0-1
MIPUMEHEHHEM TEPMHUHOJIOTHH
MaxkcruManbHOE KOJIMYECTBO OAJIIOB 2

IlIxana oneHUBaAHNUA TCCTUPOBaAHUSA

Kputepuu onenuBanus Baua
JlaH BepHbIil OTBET Ha BOIPOC TecTa 1
JlaH HEeBepHBIN OTBET HA BOIIPOC TeCTa 0
MakcumanbHOE KOJIM4eCTBO 0AJUIOB 3a OJIMH BOTIPOC 1

5.3. TunoBble KOHTPOJbHBIC 3aJaHMS WJIM HHbIC MATEPHAJbI, HEO00XOAMMBbIC I OLEHKH
3HAHMH, YMEHHH, HaBBLIKOB M (WJH) ONBITA [AEATEJbHOCTH, XAPAKTEPHU3YIOIIMX J3Talbl
(opMHpoOBaHUSsI KOMIIETCHIIHIT B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOIrPaMMbl

IIpuMepHbBIE€ BONIPOCHI 11 TECTOBLIX 3aJaHHU.

1. T'ubpunuepie BeraucauTenbHbie MamuHbl ('BM) - BeIUHCIUTENBHBIE MAIIMHEI ... JEHCTBUS,
paboTaroT ¢ HH(popMaIMel, peIcTaBIeHHON U B IIU(POBOH, M B aHATIOTOBOM (pOopMe; OHU COBMEIIAIOT

B ce0e nocronnctea ABM u [IBM.
a) pachpeaesIeHHOro;
0) ceTreBoro;
B) JIOKaJIbHOTO;
I') KOMOMHUPOBAHHOTO.

2. ... OBM npenHa3zHadyeHbI I PEIICHUS CaMbIX PA3JIUYHBIX WHKEHEPHO-TEXHUYECKUX 3a]1ay:
YKOHOMHYECKUX, MATEMAaTUYECKUX, THPOPMAIIMOHHBIX U APYTUX 33]a4, OTIHYAIOIIUXCS CI0KHOCTHIO

IITOPUTMOB U OOJBIINM 00bEMOM 00pabaTHIBAEMbIX TAHHBIX.
a) YHUBEPCAJIbHBIE;
0) mpo6IeMHO-OPHUEHTUPOBAHHBIE;
B) CIIELIMAJIM3UPOBAHHBIE;
T') CyIIepMUHHU.
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3. TIpoMeXyTOK BPEMEHH MEXIy COCEAHHMH ... ONpPEIENsIeT BpeMs OJHOTO TakTa pabOoThI

MallvHbI UJIK ITPOCTO TaKT pa6OTBI MaIInuHEI.

a) perucTpamy;

0) mporeccopamu;
B) IOPTaMH;

') UIMITYJIbCAMHU.

4, ... npe€aHasHauYCHO JId OHepaTHBHOﬁ 3allMCH, XPAaHCHHUA W CUHUTBIBAHUSA I/IH(l)OpMaHI/II/I

(mporpaMMm W JIaHHBIX), HETMOCPEACTBEHHO YYaCTBYIONICH B HH(POPMAIMOHHO-BBIYUCIUTEIHHOM
npouecce, BoinoiHsemoM 1K B Tekymuii nepruoj BpeMeHH.

a) O3VY;
0) MaTeMaTH4EeCKUi COMpOIIeccop;
B) OCHOBHAs NaMsITh;

r) I3V.

5. K tpetbemy nokosiearro 9BM otHocsaTcss DBM ... (COTHM - THICSYH TPAH3UCTOPOB B OJHOM

KOpITycCe).

a) C MacCOBBIM MApaAJUIETU3MOM U HEHPOHHOM CTPYKTYpOH;

0) Ha MOJYIIPOBOJHUKOBBIX MHTETPAJIbHBIX CXEMaX C MaJIOM U CpEAHEN CTENEHbIO0 HHTET paLiy;
B) Ha OOJIBIIMX M CBEPXOOJIBIINX HHTETPATbHBIX CXEMaXx;

') Ha AMUCKPETHBIX MOJYIPOBOJHUKOBBIX IpHOOpax (TpaH3UCTOPAX).

6. ... - BpPEMEHHbIl OCTaHOB BBIIOJHEHUS OJHOW MPOrpaMMbl B IEJIAX OINEPATUBHOIO

BBITIOJTHEHUS IPYTOM, B JAHHBII MOMEHT OoJiee BaXHOU (IPUOPUTETHOM) IPOrPaMMBI.

RBooo~NoOwNE

15.

0.
1.
12.
13.
14.

a) OCTaHOBKa;
0) 3a7epiKKa,

B) IIPEPBIBAHUE;
T) maysa.

3ajaHus NPAKTH4YEeCKOM MOATOTOBKH.
OyHKIIMOHATBHAs CTpYKTYpa DBM.
[lInaHAs cUCTEeMOTEXHHKA.
MamunaHsle KOMaHIbL.
ApXUTEKTypa MUKPOIPOLECCOPA.
Apxurekrypsl AMD.
ba3oBas cucrema BBO1a/BEIBOIA.
WnTepdeiichl )KeCTKUX AUCKOB.
VYcrpolicTBa BBOJIAa U BBIBOJA.
JlucnnelHble TeXHOJOTHH.
[IpencraBnenue nenouyncieHHbx JaHHbIx B IBM PC.
[Ipencrasnenne BemecTBeHHBIX JaHHBIX B IBM PC.
Opranu3zanys BeIBOJA HA KpaH LEJIbIX YHCET.
Opranu3anus BeIBOJIa HA DKpaH pe3yabTaTOB MPOrPAMMHUPOBAHUS JIMHEHHBIX KOHCTPYKITUH.
Hcnonn3oBanue byHKIIU] CEPBUCHBIX MpEPbIBAHUM npu IporpaMMHUpPOBaHUU
Pa3BETBIISIONMINXCS BBIYUCIUTEIBHBIX TPOLIECCOB.
Opranuzanus TUKIOB U paboTa C IETOYMCICHHBIMH OJHOMEPHBIMH MAacCHBaMH C
WCIIOIB30BaHUEM pPErucTpa (priaros.

IIpumepHas TeMaTHKA TeM AJI51 KOHCIIEKTHPOBAHUS

Tema 1. neonorust 6HOKOMIBIOTEPOB
Tema 2. ®yHKIMOHAIBHBIE 0COOEHHOCTH KBAHTOBBIX KOMIIBIOTEPOB.
Tema 3. MHOronponeccopHble CUCTEMBI.
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Tema 4. [InaHmeTHpIe KOMIBIOTEPHI HA 0a3e onepanuoHHoN cucteMsl 10S.
Tema 5. MUKpOKOMITBIOTEPHI Ha Oa3e oneparnoHHoi cucreMbr Android.

IIpuMepHBIe BONIPOCHI K IK3aMEHY
Knaccugukarus BBIMUCIUTEIBHBIX CHCTEM.
Knaccudukanus 9BM: mo npuHIuny aeicTBysl, 1Mo dTanam Co3aaHusl.
Knaccugukanus 9BM: no Ha3Ha4eHHUIO, IO pa3zMepaM U (PyHKIIMOHATBHBIM BO3MOKHOCTSIM.
bonpmme OBM. Mansie OBM.
CynepOBM. Cepsepsl.
[Tepconanbubie KOMIIbIOTEPHI. Paboune crannuu.
ApPXUTEKTYpa BBIYUCIUTEIBHBIX CUCTEM.
[TonsiTne apXxuTeKTyphl KoMIbloTepa. OcHOBHBIE QyHKIIMH DBM.
[TpyHLIMIIBI COBPEMEHHON apXUTEKTYpPhl KOMIIBIOTEPA.
10 CtpyKTypa epcoOHAIbHOIO KOMIIBIOTEPA.
11. CocraB MuKpoIIpOIIECCOpA.
12. OcHoBHas mamaTh. BHemHsas mamsaTh. Mctounuk nutanus. Taiimep.
13. JlorosTHUTENBHBIE CXEMBI MEKPOIIPOLIECCOPA.
14. TlpepsiBanus. Buasl npepoiBanuii. Koutposiep npepoiBanuii. OOpaboT4uKy MpepbIBaHUM.
15. Dnements! koHcTpykumu [1K.
16. BuytpumaiunHHbIi cucteMHbIH nHTepdeiic. CucteMHas KHa.
17. lluna FSB-QPB.
18. [lluna QPL
19. Illuna HyperTransport.
20. Apxurektypa Intel Core i7.
21. Jlokaneubie muHbL. [1luna PCI.
22. llIuna PCI EXxpress.
23. [lluna AGP.
24. Illuna USB. Illuna Wireless USB.
25. [lluna IEEE 1394.
26. Muxkpornpoteccop. Pa3psiiHOCTb INMHBI JAHHBIX. AAPECHOE TPOCTPAHCTBO.
27. Muxkpomporeccopsl CISC. MHOTOsiZIepHBIE TIPOLIECCOPHI.
28. Muxkponporeccopsl RISC. Poccuiickue MUKpOIIpoLeccopsbl.
29. OCHOBHOM aJITOPUTM PabOTHI MPOIIECCOpa.
30. YerpoiicTBO ynpaBieHuUs.
31. ApupMEeTHKO-IOTHIECKOE YCTPOUCTBO.
32. Peructpsl MUKpOIpoOLIECCOpa.
33. Kimaccudukarmst namsita. KEII-mamsate. KemmpoBanre BHEITHIX HAKOTTUTEIEH.
34. OcHoBHas namsATh. PU3NUECKas CTPYKTYypa.
35. ®mour-namste. Jlormueckas cTpykTypa. BupryanbHas maMsTh.
36. Buemnsas namsats. HTMJI. HKM/I. TexHomOTHH 3anIMCH JaHHBIX.
37. UnTepdeticel xectkux auckoB. Matepdeiic ATA. SATA. eSATA. SAS. SCSI. Fibre Channel.
38. luckosie MaccuBel RAID. RAID 0, 1, 5.
39. Hakomurenu Ha ontuaeckux auckax. CD. DVD. HD DVD.
40. Blu-ray. Kozgs! pernono. CpaBHEHHE CTaHIAPTOB ONTUYECKUX JUCKOB.
41. 3anuceIBarolue ONTHYECKHE U MAarHUTOONTHYECKHUE HakonuTean. Hakonurenu Ha MarHUTHOM
JIEHTE.
42. Nucruieit (morutop). Aucruten Ha XKK. {ucruten Ha 6aze DJIT.
43. TlpunTepel. Matpuunble mnpuHTepbl. TepmonpunTepsl. CrpyiiHble NpuHTEpbl. JlazepHble
npuHTepsl. [Inorrepsr.
44. YcrpoiicTBa BBoAa U BeIBoja. KimaBuatypa. Ckanep. Y cTpoiicTBa MECTOyKa3aHHUs.
45. AcceMmbiiep Kak MallIMHHO-OPUEHTHUPOBAHHBIN S3bIK TPOrpaMMupoBaHusa. OCHOBHBIE MOHSATHS.
46. Opranu3anys ornepaTuBHON MaMsTH.

CoNoR~LNE
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47. CtpykTypa rnporpammsl Ha AccemOnepe.
48. CermeHTHAas1 OpraHU3aIHs IPOTPAMMBI.
49. lupextuBsl Accembiepa.

50. Komanap! si3p1ka Accemouepa.

5.4. Meroauyeckue MaTepuajibl, onpeejsiioliie Mpoueaypbl ONEeHMBAHUA 3HAHWN, YMEHMH,
HABBIKOB M (MJIH) ONBITA [IeATEJIbHOCTH, XapaKTepu3ywummx 3Tanbl ¢opMupoBaHus
KOMIIeTeHIN I

Obmee konmuyecTBO OayIoB Mo AucuuIuiiHe - 100 6amios.

MaxkcuManbHOe KOJIWYecTBO 0ajuioB, KOTOpO€ MOXHO HaOpaThb B TEUEHHE cCeMecTpa 3a
BBITIOJIHEHUE 3aJlaHUi MPAaKTUYECKOH IOATOTOBKH, TECTHMPOBAHWS M HamMcaHue KoHCHekToB — 70
0aoB.

3a TMOATrOTOBKY KOHCIIEKTOB II0 CaMOCTOSTENbHOW pabore oOywaromuiicss HaOparthb
MakcumaiabHO 10 6aios.

3a BBIOJHEHHE 33JaHUN TPAKTHUYECKOW MOATOTOBKM OOYyYaroIIUiCs MOXKET HadpaTh
MakcumainbHO 40 6amios (10 pador o 4 6amra).

3a TectupoBaHue OOydaromuiicss mMoxer HaOparb makcuManbHO 20 OammoB (20 TecTOBBIX
BOIPOCOB 10 1 Gay 3a KaXKIblid).

MaxkcumanpHasi cymMMma O0ajuloB, KOTOpBIE OOYYaroIIMICs MOXXET Hal0paTh 10 JK3aMeHa,
cocrasiseT 30 GamoB.

IIxajga oneHUBaHUA K3aM€EeHA

Kputepuu onenuBanus Banibl

CraBuTcs, ecinM CTyIeHT OOHApy)KMBAaeT  BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U 26-30
rayOOKoe 3HaHHME MPOrPaMMHOrO MaTepualia [0 JUCHHUIUIMHE; OOCTOSTENIbHO
AQHAIM3UPYET CTPYKTYPHYIO B3aWMOCBSA3b PACCMAaTPUBACMBIX TEM U Pa3JleiIOB
JAWCUHMIUTUHBL, YCBOMJ OCHOBHYIO W 3HAaKOM C JIONOJHHUTEIBHON JIMTEPaTypoi,
PEKOMEH/IOBAaHHOW IPOrPaMMOii, a TAK)Ke YCBOMII B3aHMMOCBSI3b OCHOBHBIX HMOHSTHIA
JUCHMIUIMHBI B UX 3HAYEHUHU JJIs TpuoOpeTaeMoil mpodeccuu; nposiBUI TBOPUYECKUE
CIIOCOOHOCTH B TOHMMAaHHH, H3JI0KEHUH U MCIIOJIh30BaHUN YYeOHOT0 MaTepHaa.

CraBuTcs, €M CTYyIeHT, OOHapyXHBA€eT MOJIHOE 3HAHHE MPOrPaMMHOT0 MaTepHana, 21-25
YCIICNITHO BHIMOJIHSET MPEAYCMOTPEHHBIE B MPOrpaMMe 3a/laHusl; YCBOMJI OCHOBHYIO
JUTEpaTypy, PEKOMEHJIOBAHHYIO B IIPOrpaMMe; MoKa3all CUCTEMAaTHUYECKUi XapakTep
3HaHUH 10 ITUCHHUIUIMHE W CHOCOOEH K HMX CaMOCTOSITEJIbHOMY TOIOJIHEHHIO W
O0OHOBJICHHIO B XOJi€ JajibHelIIe 00pa3oBaTeIbHON AeITENbHOCTH.

CraBuTcsi, €cnu CTyIeHT OOHapy>KMBAaeT 3HAHHWE OCHOBHOTO MPOTrPaAaMMHOTO 16-20
MaTepuaia B oObeMe, HEOOXOauMOM I JalbHedInero oOydeHus U
po(ecCHOHAILHON ~ JTeATEIIBHOCTH;  CIPABISETCS C  BBINIOJHEHUEM  3aJIaHHA,
MPEeIyCMOTPEHHBIX  MPOTpaMMoOi;  3HAKOM C  OCHOBHOM  JIUTEpaTypoOu,
PEKOMEHIOBAHHOW IMPOTrPaMMOM; JOIYCKAeT MOTPEITHOCTH HEMPUHIMITHAILHOTO
XapakTepa B OTBETE.

CraBuTcs B TOM CiIy4dae, €CIM CTYACHT OOHapy>KWBaeT MpoOeabl B 3HAHUAX 0-15
OCHOBHOTO MPOTPaMMHOTO MaTepuaia, IOMYCKaeT MPHUHIMIHUAIbHBIC OIIMOKH B
BBITIOJTHCHUH TIPETYCMOTPEHHBIX MPOTPAMMOM 3aJIaHUMN.

Hrorosas mkaja OLlCHUBAHUSA PE3YJbTATOB OCBOCHUA TUCHUIIJIUHBI.

Hrorosass oneHka 10O AUCUMIUIMHE BBICTABISACTCS MO NPHUBEACHHOW HMke Mmikane. [Ipu
BBICTABJICHUH HMTOTOBOM OIICHKH IPETOJIaBaTelieM y4YHUTHIBAETCS paboTa OO0ydaromierocss B TEYEHUE
OCBOEHUSI TUCUUILIMHBI, & TAKXKE OLIEHKA IO MPOMEKYTOUHON aTTECTALIUH.
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KoandyecTBo 0a/1710B OueHka no TpaJMIUOHHON IKaJe
81-100 OTINYHO

61-80 Xopo1o

41-60 Y 10BIIETBOPUTEITHHO

0-40 HeynoBierBoputenbHO

6. YAEBHO-METOAMYECKOE U PECYPCHOE OBECIIEYEHME JUCIHUIIJIMHBI

6.1. OcHoBHas tUTEpaTypa

1. Hosoxwunos, O.Il. Apxurektypa OBM u cucrem B 2 4.: ydyeOHOE mOcoOHe Uil BY30B. —
Mockaa : FOpaiit, 2023. — Tekcr : anexrporHsii. — URL:

https://urait.ru/bcode/516640

https://urait.ru/bcode/516641

2. CaxneB, A. M. LudpoBbie yCTpOHCTBAa U MUKPOIIPOILIECCOPHI : Y4eOHOE TTOCOOHE ISl BY30B. —
2-¢ w3non. — Mocksa: IOpaiir, 2023.— 139c.— Tekct : oanekrponnbii. — URL:
https://urait.ru/bcode/514342

3. Tonctobpos, A. II. Apxurekrypa 9BM : yuebHoe nocodue ig By30B. — 3-€ u3ll. — Mockaa :
IOpaiit, 2023. — 162 c¢. — Teker : anekrpounsiii. — URL: https://urait.ru/bcode/531870 (nara
obpamenus: 27.07.2023).

4. bynaxos, II. 0. MamuHHO-OpUEHTUPOBAHHbIE $A3BIKM IPOrpaMMUpOBaHUs. BpeneHue B
accemOnep / II. ¥O. bynakoB. — Cankrt-IlerepOypr : Jlanp, 2023. — 144 c. — ISBN 978-5-507-
45490-7. — Texkctr : snekrpoHHbld // Jlanp : snekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/302627 (nata ob6pamenus: 02.07.2024). — Pexxum gocTyma: Ais aBTOpU3.
II0JIb30BaTENEH.

6.2. JlonmostHUTEIbHAS JIUTEPATYypa

1. Jleontbes, A. C. ApXUTEKTypa BBIUUCIUTEIBHBIX CUCTEM : yueOHoe nmocodue. — Mocksa : PTY
MUPDA, 2021. — 125 ¢. — Tekcr : anextponnsiii. — URL: https://e.lanbook.com/book/176539
2. HeenoBa, O. JI. ApxuTekTypa BBIYHUCIUTENIBHBIX CUCTEM : ydeOHoe mnocobue. — CaHKT-

[TerepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2021. — 72 c. — Tekcr : anekrponnsiii. — URL:
https://e.lanbook.com/book/279440
3. Muenuna, C. A. DJICKTPOHUKA U CXEMOTEXHHKA : YICOHUK U MPAKTUKYM JJI BY30B. — 2-€ H3]1.
— Mockaa : FOpaiit, 2023. — 270 c. — Tekcr : anekrponnsnii. — URL: https://urait.ru/bcode/514159
4. Mycuxus, A. I'. ApxuTekTypa BBIYMCIUTENIbHBIX MAllIUH M CUCTEM : ydeOHoe mocobue / A. T
Mycuxun, H. A. CmupHoB. — Mocksa : PTY MHUPOA, 2021. — 271 c. — Tekcr : 271€KTpOHHBIA. —
URL: https://e.lanbook.com/book/218417
5. Ipaxrtuxym no undopmatuke : yueonoe nocooue / H. M. Annpeesa, H. H. Bacumok, H. U. Ilaxk,
E. K. Xennep. — 2-e m3n. — Cankr-IlerepOypr : Jlanb, 2022. — 248 ¢. —TeKcT : 27I€KTPOHHBINA . —
URL.: https://e.lanbook.com/book/205961
6. TempbOyx, C. C. Cetu OBM u TenekOMMYHUKAIMH. APXUTEKTypa M OpraHu3anus . ydeOHoe
nocobue / C. C. I'enbbyx. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-3474-9.
— Tekcr : onextpoHHbli // Jlamep : 2nexkTpoHHO-OmOmmorteuHas cucrema. — URL:
https://e.lanbook.com/book/206585 (nata ob6pamenus: 02.07.2024). — Pexxum gocTyma: Ais aBTOpU3.
II0JIB30BATEICH.
7. Mopoxun, /I. B. MukpornpoueccopHble CHUCTEMbl Ha OCHOBE MUKpPOKOHTpoiuiepoB STM32:
nmabopaTOpHBIN MPaKTUKYM : yueOHoe mocodue / JI. B. Mopoxun, B. . Mscaukos, A. B. IBaHoB. —
Womkap-Ona : [II'TY, 2023. — 112 ¢c. — ISBN 978-5-8158-2334-1. — TexcT : 31eKTpoHHsIii // JIaHb
ANEKTPOHHO-OMOMMoTeunast cucrema. — URL:  https://e.lanbook.com/book/360854  (mara
obpamienusi: 02.07.2024). — Pexxum noctymna: i aBTOpU3. MOJIb30BaTEIeH.
8. ConbpkuH, M. A. MuKpompoIeccopHble cucTeMbl. Pa3paboTka mporpaMMHOTO oOecrieueH sl /s
MHUKPOKOHTpoJuiepoB cemeiictBa AVR : yueOnoe mocobue / M. A. ConbkuH, A. A. Illamun. —
Bonorna : Uadpa-Umxkenepus, 2023. — 96 ¢. — ISBN 978-5-9729-1211-7. — Tekcr : 37EKTPOHHBIH
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https://urait.ru/bcode/516640
https://urait.ru/bcode/516641
https://urait.ru/bcode/514342
https://urait.ru/bcode/531870
https://e.lanbook.com/book/176539
https://e.lanbook.com/book/279440
https://urait.ru/bcode/514159
https://e.lanbook.com/book/218417
https://e.lanbook.com/book/205961

/I Jlasb : 3nmeKTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/346523 (mata
obparnienus: 02.07.2024). — Pexxum gocTyma: 1uis aBTOPH3. MOJIb30BaTECH.

6.3. Pecypchbl nHpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn «AHTEepHeT»

1. Bupryanbnas mammna Oracle VM VirtualBox [DnekrpoHHbIi pecype]. - Pexxum pocryma:
https://www.virtualbox.org

2. BupryanpHas mammuaa VMware Workstation [DnektpoHHbIi pecypce]. — Pexum pocryma:
http://lwww.vmware.com/ru/products/desktop_virtualization

4. ExxeHEeBHBIM  SJEKTPOHHBIM  KypHan [DneKTpoHHBIM pecypc]. — Pexum pocryna:
http://www.3dnews.ru

5. Nnrepuer-Yuusepcuter Mupopmarmonnsix TexHomoruii [DnekTpoHHBIH pecypc]. - Pexum
nocryna: http://www.intuit.ru

6. OOpazoBarenbHbli  caT 1o Arduino [DnekrponHblii pecypc]. — Pexum gocryma:
http://amperka.ru/

7. OnepaTuBHbBIE HOBOCTH, 0030pbl M TECTUPOBAHUE KOMIIBIOTEPOB [DJIEKTPOHHBIM pecypc]. -
Pexxum moctyma: http://www.ixbt.com

9. Onepanmonnast cucremMa Ubuntu  [DnexkTpoHHBIM  pecypc]. - Pexum  gocryma:
http://www.ubuntu.com

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJINHBI
1. Meroanueckue peKOMEH AU 110 OJTOTOBKE K IPAKTUUYECKUM 3aHITHUSIM.
2. Meronuyeckrue peKOMEHJallMK 10 OpraHU3aluKi CaMOCTOSTEIbHON paboThI.
3. Meronuueckre peKOMEHJAIMH 110 HAITMCAHUIO KYPCOBOW PabOTHI

8. HH®OPMAIMUOHHBIE TEXHOJIOTUU JJs OCYWECTBJIEHUSA
OBPA3OBATEJIBHOI'O NPOLUECCA 11O AUCIUIIJIMHE

JIueH3noHHoOe MPOrpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHble CIPABOYHBIE CHCTEMBbI:
Cucrema 'APAHT
Cuctema «Koncynprantllnrocy»

[TpodeccuonanpHbie 6a3bl TaHHBIX
fgosvo.ru — Tlopran PenepanbHLIX T'OCYIaPCTBEHHBIX 00pa30BaTENLHBIX CTAHAAPTOB BBICIIETO
o0Opa3oBaHus
pravo.gov.ru - ObunuaiasHEIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIIUU
www.edu.ru — denepanbublii nopran Poccuiickoe oOpazoBanue

CB0oOOIHO pacmpocTpaHsieMoe MIporpaMMHOe oOecredyeHue, B TOM YHCIIE€ OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHs DIEKTPOHHBIX Y 4eOHbIX Moryneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI
MarepuanbHO-TEXHUYECKOE 00ecTieueHre JUCITUTUTMHBI BKITFOYAET B CEOsI:
- yueOHbIe ayAUTOPHH Ji1 MPOBEACHHs y4eOHBIX 3aHSATHI, OCHAICHHBbIE OOOPYJOBaHHEM U
TEXHUYECKUMH CPEACTBAaMH  OO0y4YeHHus: y4dyeOHOW MeOenblo, JIOCKOH, JEeMOHCTPAIOHHBIM

060py,HOBaHI/ICM, NEPCOHAIIBHBIMU KOMIIBIOTCPAMU, IIPOCKTOPOM;
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

- TOMENICHUS JUIsi CaMOCTOATEIbHOW pabOThl, OCHAIICHHBIE KOMIBIOTEPHON TEXHUKOU C
BO3MOKHOCTBIO TOJIKIIIOUeHHEeM K ceTu «MHTepHeT» u obecreueHueM JOCTyma K 3JIeKTPOHHOM
MH(POPMALMOHHO-00pa30BaTEIBLHOM Ccpee.
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