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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUA
1.1. Hean u 3apaum AUCHUILIHHBI

HenasiMvu o0CBOEHHUSI JAUCHUIUIMHBI «APXUTEKTYpa BBIYUCIUTEIBHBIX CHCTEM» SIBIISIOTCS
(hopMHUpPOBaHKHE CHUCTEMATU3UPOBAHHBIX 3HAHUH M HABBIKOB B OO0JIACTH apXUTEKTYPhl KOMIIBIOTEPA,
HayalbHasl MMOATOTOBKA B O0JIACTH OpraHU3alud W (YHKIIMOHUPOBAHHE BBIYUCIUTEIHHBIX CHUCTEM,
OBJIaJICHHE 0A30BBIMU YMEHUSAMH MPU PabOTE C CUCTEMHBIM MPOTPAMMHBIM 00€CIICYCHUEM.

3agauM JUCHMILIUHBI

- U3YYEHHE OCHOBHBIX KJIACCOB BBIUMCIMTEJIBHBIX CHCTEM, CTPYKTYpbl MHUKpPOIPOLECCOPOB U
OCHOBHBIX (DYHKIIMOHAJIbHBIX CBOMCTB COBPEMEHHBIX KOMIIBIOTEPOB;

- (opmMHpOBaHUE MPEICTABICHUNA O 11€JI€BOM HAa3HAYEHUH BBIYUCIUTEIBHBIX CUCTEM, O 0Aa30BBIX
(GYHKIMOHATIBHBIX BO3MOYKHOCTSIX KOMIIBIOTEPOB, O c(hepax NPUMEHEHUs BBIUUCIUTEIBHBIX CUCTEM
Pa3IMYHbIX KJIACCOB.

1.2. [lnanupyempble pe3yabTaTbl 00y4eHUs

B pesynbprare OCBOGHHS JaHHOW AMCUUIUIMHBL y OOy4aromuxcs (HOpPMHUPYIOTCS CIEIYIOIIe
KOMIIETEHINH:

OIIK-9. Cnoco0GeH mMoOHNMATh TPUHITUITEI paOOTHl COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUH H
MCHOJIb30BATh UX JJIS pellieHus 3a/1a4 IPpopeCCHOHATILHOM 1eATeIbHOCTH

2. MECTO JUCHMILIUHBI B CTPYKTYPE OGPA3OBATEJIBHOM NPOI'PAMMBI
JucuurumHa BXOAUT B 00s3aTeNbHYI0 4acTh bioka 1 «/lucuurmimHbl (MOIYNIN)» U SBISETCS
00s13aTeNIbHON AJIS1 U3YUEHUS.

s OCBOEHMS IUCLUILIMHBI CTYIEHTHl HCIIONB3YIOT 3HAHUs, YMEHHs, HABBIKU, IOJIYYEHHBIE U
c(OpMHpPOBAaHHBIE B XOJ€ H3Y4YEHHUS AUCUUIUIMHBI «CHCTEMHOE M NPUKIAJAHOE IPOrpaMMHOE
obecrieueHney, «MHpopMaOHHBIE TEXHOJIOTUN U OCHOBBI KHOEpOE30MTaCHOCTH.

W3yueHne AUCHUIUIMHBI «ApPXUTEKTYpa BBIYMCIMTEIBHBIX CHCTEM» sIBIsSeTCS 0a3od Ui
NAIbHEHIIETO  OCBOEHUs  CTyJAeHTaMu  JuciMIiuIMH  «KoMmmbloTepHOE  MOACIMPOBAHUEY,
«Teopernyeckre 0CHOBBI HH(pOpMATUKI», «OO0IayHbIe TEXHOJIOTUU B 00pa30BaHUM» U MPOXOKACHUS
IIPAKTHKH.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBbI
3.1. O0beM JUCHUIIINHBI

®opma o0yueHust
IToka3zateanb 00beMa JUCHUIIIUHBI
Ounasn OuHo-3204HAas 3aounasn

OO0BbeM IUCIUIUIMHEI B 3a4ETHBIX 4 4 4
eINHUIAX
OO0BeM IUCIUIUIMHEI B Yacax 144 144 144
KonrakTHasi pa6ora 112,5 445 22,5

Jlexumn 42 16 8

JlaGopaTopHbIe 3aHITHS 70 28 14

KonrakTHble Jachl Ha 0,5 0,5 0,5
MTPOMEKYTOYHYIO aTTECTAIHIO:

3a4er ¢ OLEHKOH 0,2 0,2 0,2

KypcoBas pabota 0,3 0,3 0,3
CamocTosiTenbHas paboTa 6 74 96
Kontposnb 25,5 25,5 25,5

dopma MPOMEXYTOUHOM aTTeCTalluu: 3a4eT C OLIEHKOW U KypcoBas pabora B 11 cemectpe s
OYHO-3204HON (opMBI O0y4YeHHs, 3adeT C OLEHKOH M KypcoBas paboTta B 9 cemecTpe A OYHOMH
dbopMBI 00yYeHHS, 3a4eT C OIEHKOW W KypcoBas pabora B 10 cemecTpe uis 3a09HON (OPMBI
o0OyueHusl.



3.2. ConepxaHue TUCHUILIUHBI

st ounoii popmbl 00yUeHMst

HaumenoBanue pa3jae/ioB (TeM)
AUCUMIVIMHBI C KPATKUM COJIePsKaHUEM

KoaunuectBo
4acoB

Jlekuuu
JlabopaTopHble 3aHATHSA

Tema 1. BBegeHue B apXUTEKTYpy BbIUUCIUTEIbHBIX CUCTEM

Hctopust pasButus KommbloTepHOM TexHuKU. Kiaccupukanus OBM.
Knaccugpukamus 9BM no npunnumy aevictBus. LludpoBeie BEMUCTUTETHHBIC
MamuHbl  (LIBM).  AHanmoroBble  BBIYMCIHTENbHBIE MamuHbl  (ABM).
['ubpuanbie BbruuciutensHeie MamuHbel (I'BM). Knaccuduxanms 3BM mo
stanam co3nanus. [Tokonenus OBM. Krnaccudukamus 9BM no HazHaueHUIO.
YHuBepcanbHbIE OBM. [TpobneMHO-OpHEHTUPOBAHHEIE OBM.
CneunammsupoBanneie OBM. Knaccudpukauus DOBM  mno pasmepam u
(YHKIIMOHAJIBHBIM BO3MOXHOCTSAM. MHoromnonb3oBarenbckue MUKpoOBM.
[Tepconanbupie kommbtoTepbl (I1K). Paboume cranumm. Cepsepsl. bombmime
OBM. Mansie OBM. CynepOBM. llepenocHble KoMmblOTEpHl. TeHAEHINU
pa3BuTusl apxuTekTypsl OBM. PacrnpeneneHHas HeHpoOHHass apXUTEKTypa.
TpaHcnbprOTEpHI.

Tema 2. ®ynkunoHnansHas cCTpykTypa OBM

IlonsiTe apXuTEKTypsl KOMIbIOTEpPA. @DOYHKIHOHAIBHBIE BO3MOYKHOCTH
komnerorepa. JloctonncrBa IIK. CrpykTypa nepcoHaJbHOIO KOMIIBIOTEpA.
Muxkponporneccop.  YCTpOHCTBO — ynpaBlieHUs.  ApUPMETHKO-IOTHYECKOE
ycTpoicTBO.  MukponpoueccopHass — mamsaTh.  MHTepdelicHas — cucrema
Mukpormpoueccopa. [lopt BBoma-BeIBOJa. ['eHepaTOp TaKTOBBIX HMITYJIBCOB.
Cucremnas mmHa. Kogosas mmua nansHeix. KonoBas mmnHa agpeca. Kogosas
muHa uHCTpyKuui. Illuna nwuranus. OcHoBHas mnamsaTe. I[locTosHHOE
3allOMUHAIONIEE  YCTPOMCTBO. OmepaTHBHOE 3allOMUHAIOLIEE YCTPOMCTBO.
Buemnss namsate. Mcrounwk nutanug. Taitmep. BHemHue yctpolicTBa.
JononuurensHele cxeMbl. Marematudeckuii  conpoueccop. Konrtposep
npsimoro jgoctyna Kk namsaTH. Comporueccop BBoja-BbiBoja. Kontposiep
npepbiBaHuii. Buael mnpepeiBanuii. OOpabGoTuuku npepbiBaHuid. Bektop
IIPEPHIBAHMUS.

Tema 3. IllunHast cucTeMOTEXHUKA

[TonsiTue BHYTPUMAIIMHHOTO CHUCTEMHOro uHTepdelica. MHOrocBsI3HbII
untepdeiic. OnnocBs3HbI uHTepdeiic. [IponmyckHas CrOCOOHOCTb IIMHBI.
[IIunsr pacmmpenuit. TpexmmHHasg cTpykrypa. Konrtposmep mmnbl. [IIuHBI
pacmmpennii. [lluna PC/XT. [lluna PC/AT. lluna ISA. Hluna EISA. luna
MCA. Jlokanpuble muHel. [HIuaa VLB. IIuna PCI. Jlokaneasie mmHbl IDE,
EIDE u SCSI. llluna PCI 2.1. Illuna PCI-X. PCI Express. PCI Express 2.0.
PCI Express 3.0. PCI Express External Cabling. [Iluna AGP. IlIuna USB: USB
1.1, USB 2.0, USB 3.0, USB Type-C, USB OTG u USB wireless. I1luna IEEE
1394 (FireWire, i-Link). Opranmsamust yctpoiicte |EEE 1394. Paszbémbl
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FireWire. BeicTpoieiicTBHEe KOMITbIOTEPA.

Tema 4. MammuHHbIE KOMAHIbI

CtpykTypa W BuUibl KomaHJ. AnroputMm. KomaHja MamMHHOW HpPOTrpaMMbl.
OnepanmoHHasi 4YacTb KOMaHJIbl. AJIpecHass 4YacTb KOMaHAbl. TurmoBas
CTPYKTypa TpexaJpecHOW KoMmaHIbl. TuIoOBas CTpyKTypa JIBYXaapecHOM
KOMaHJbl. TumoBas CTpyKTypa OJHOAIpPECHOM KOoMaHIbl. be3aapecHas
komanaa. CoctaB MamMHHBIX KoMaoz. Omnepauuu Oe3yclIOBHOHM IMepeaayu.
Ornepanuu ycJIOBHOM nepeiayu.

Tema 5. CtpykTypa MUKpoIIpo1ieccopa

Muxkponporeccop (LEeHTpaldbHBIM mpoueccop). Pa3psaHOCTs IIMHBI JaHHBIX.
Anpecnoe mnpoctpanctBo. Mukpornponeccopsl Thna CISC. KEII-namsars.
Mmuorosiaepuele  npoueccopsl. Mukponponeccopsl TtHna RISC. I'pynmsl
peructpoB. Konseiiepnsiii pesxxuM. Poccuiickue mukpornponeccopsl. CTpykTypa
MHUKponporeccopa. YCcTpoiicTBo ympasienusi. Peructp komann. [lemmudparop
onepanuii. [locTosHHOE 3amOMHHAIONIEE YCTPOMCTBO MHUKPOIPOTpaMM. Y3el
¢dopmupoBanust aapeca. KojoBble WIIMHBI JAaHHBIX, aapeca W HHCTPYKIHH.
ApudmeTHKo-I10rn4ecKoe YCTPOMCTBO. Cymmarop. Peructpsi.
MaremaTtuueckuid compoueccop. MukponpoueccopHas namsaTb. Perucrpsl
obmiero HazHaueHus. CrneuuanbHble peructpsl. HWHTepdeiicHas dacthb
Mukpomnpoueccopa. I[loptel  BBOJa-BbIBOAA. AmnmapaTypa  CONpPSKEHUS.
3aluIIeHHbI  pekuM  paboThl Mpolleccopa KakK CPelCTBO  pealld3aluu
MHOT'033/Ia4HOCTH. PeanbHbIl pexuM. 3amuiieHHbd pexxkum. CermMeHTarus
namartu.  Jleckpunrop  cermeHta. CpenctBa  MEPEeKIIOYEHUS  3a/ad.
MHoro3agauHblii peKUM.

Tema 6. ApXUTEKTypa MUKPOIIPOLECCOpa

[Tonstne apxurektypsl Mukpomponeccopa. Hyper-Threading. Ilomnmepxka
SMT. PacnapamnenuBaHusi IpoueccoB U mnpuioxenuil. KomnyecTBo
noruvecknx W Qusuueckux sgep. Mcmomnenne wHCTpykimii. Loop Stream
Detector. OTKiII0YeHHE TUIIHUX OJIOKOB MPU 0OHAPYKEHUH LIUKIOB. MeXxaHu3M
npeackazanuii.  O(PQPEeKTUBHOCTH  BBIABIEHUS ~ Hanboiee  BEPOSITHBIX
uHCTpykiuid. HabGop wuncTpykuuit SSE. Vckopenmwe omnepammii ¢ XML-
¢daiinamu. Mukpokoutpoiuiep PCU. DOueproaddexrunocts. TDP. QPL
BceTpoeHHBIM KOHTpOJUIEp NaMATH. YPOBHU KelI-IaMATH. JIuHaMuueckoe
BbIJIEJICHHUE NTaMSATH.

Tema 7. Apxurektypa Sandy Bridge

[TnoTHOCTE WHTETpaIK O0J0KOB. MHCTPYKIIMU JJIi BEKTOPHBIX BBIYHCICHHNA
AVX  (Advanced Vector Extensions). VYckopeHwe  paboTbl  C
MYJIBTUMEIUHHBIME  JaHHBIMU. Pacmpenue (uHcTpykiusa) Loop Stream
Detector. Kem wuHCTpyknmii (Kemr AeKOJUPOBAHHBIX MHKPOOMEpaIuil).
[TpousBogutenbHOCT, U 3HeproaddexkruBHocTh. bydep Mukpoxkomanm.
Mexanusm mpenckazanus BerBieHuil (Branch Prediction Unit). Konbueas
muHa. Cucremubiii  arent (System  Agent). KonTpomiep mnamsTu.
Brerancnutensupie  6moku.  KampoBeiit  Oydep. @DyHKmms — aBTOpasroHa
rpaduueckoro sapa. [lonnepxkka DirectX, OpenGL. ®ynkuuu noctoOpaboTKu.
AmnmapatHoe TpaHcKonupoBaHue Buuaeo. llomcuctema nutanus. Temmosas
MOIITHOCTb.

Tema 8. Apxurekrtypa Ivy Bridge

[Ipoueccopuwiii  pazsem. Illuma DMI.  IlpomyckHass  crOCOOHOCTS.
Boruncnutenbnpie  sapa. WuauBuayanpHbld  kem.  [paduueckoe  sapo.
JIByxkaHanbHBIA KOHTposulep mnamsath c¢ nognaepxkkoii DDR3  SDRAM.
CuctemHbIM areHT, oTBevaromuii 3a pabory Texnomoruu Turbo. Konbuesas
muHa Ring Bus. IlpousBoncTBenHass TexHosorus. BHyTpeHHsIS KOHCTpYKIUS
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TPaH3UCTOPOB. DHeprocobeperaronme texHonoruu. Kondurypupyemsiii TDP
(thermal design point). YpoBuu kenr-namstu. Bugeosapo HD Graphics 4000.
Nurepdetic OpenCL. Kontpomnep PCI Express.

Tema 9. Apxurekrypa Haswell

KonctpyktuBHoe wucnonnenue. bazoBoe konudectBo siaep. HaGopbl xomann
Ui paboThI C IETOYUCICHHBIMI M BEKTOPHBIMHU JaHHBIMU. MHIIEKCupoBaHHE.
Xsmmposanue. Kpunrorpadguueckue BoruncieHus. [IpeoOpa3zoBanue mopsiika
cienoBanus OaiitoB. Komanapl s paboTel ¢ Bekropamu. Pacmmpenue
Advanced Vector Extensions 2 (AVX 2). PaGora ¢ 11e1049iCIICHHBIMUA THIIAMHU.
Ornepanuu ¢ JaHHBIMH, HE HAXO/SIIMMUCS B HETPEPHIBHBIX YUACTKAX MAMSITH.
Nuctpykus FMA (Fused Multiply-Add). MacTpyKITuu MaHUITYISIIUHA OUTaMHU.
Habop wunHcTpykumii-pacumpenuit  TSX  (Transactional — Synchronization
Extensions). CunXpoHu3amus TOTOKOB. O(G()EKTUBHOCTh BHPTYyaIHU3AIUU.
CpencTtBa MOHHMTOpPUHIA TPOU3BOAMTENBHOCTH. CTpPyKTypa Keml-IaMsTH.
BceTpoeHHbIi KOHTpOJUIEp MOACUCTEMbI TUTAHUS

Tema 10. Apxurextypst AMD

Apxurekrypa AMD Bulldozer. Moaynu ¢ 1BymMsi BHIYMCTUTEIBHBIMU OJIOKaMHU.
brox npensaputensHOil BeIOOpKHU. [exonep uHcTpykumii. FPU. Kemr-namsite
BTOPOTO YpOBHS. MOHONUTHBIA JBYXBAAEPHBI MOAYNb. OhdeKkTUBHOCTH
busnueckux saep. Uuactpykunn AVX, SSE 4.2, AES-NI. HaGopb! uncTpykiuit
FMA4 u XOP. Yunei FX. TpexypoBHeBas cHUCT€Ma KEIIMPOBAaHUS, €€
MpOIMyCKHast  crmocoOHOCTh.  Texmpoliecc  Mpou3BOACTBAa.  TexHOIOrus
JUHAMHYECKOro yBenudeHus yacToTel Turbo Core. DHepronorpebieHue yumna.
Jlornueckas noanepxka. Konrpomnep munst PCI Express. [Tnarhopma AM3+.
Muxkpoapxurekrypa Piledriver. OcHoBHBIE XapaKTepUCTUKH. TOYHOCTH
npelackasaHus  nepexojoB. OntumusupoBaHa paboTa  MJIAHUPOBIIMKOB.
ANTOpPUTMBI IpEBApUTEIHLHON BEIOOPKHU NaHHBIX. D((HEKTUBHOCTH Kella.

Tema 11. bazosast cucrema BBoa/BeiBoAa (BIOS)

Ocnosuble ¢pynkiun BIOS. HaGop nporpamm HikHero ypoBHsi. CoOcTBeHHas
cucreMa BIOS BuaeoamantepoB M KOHTpOJUIEpOB Hakomnutened. Tabmuna
BEKTOpOB mpepbiBaHui. [Iporpamma HawanmpHOrO 3amycka. IIporpamma
camorectupoBanus komnbiorepa (POST). IIporpamMma HauanbHOW 3arpy3ku
ONepallMOHHOM cucTembl. lIporpamma 3agaHust TEKylIMX MapaMeTpoB
koMmmbioTepa. Coobmienuss Ha gaucriee. CrenuanbHbIE KOJABI  OIIMOOK.
3BykoBble curHaiasl 00 ommubOkax. IlocrosHHas mnamate ROM  BIOS.
Dneprone3aBucumas oneparuBHas namsitb CMOS RAM. TeneBast namMsTh.

Tema 12. Unified extensible firmware interface (UEFI)

Unified extensible firmware interface (UEFI). TlpeumymiectBa u HemocTaTku
UEFI. [paiiBepsr yctpoiictB. Ilomnepxka auckoB. O6onouku. Pacmmpenus
cuctembl. OcHoBHble HacTpoiiku UEFI. Pabora ¢ nuckamu U onepaTuBHOM
namsTbi0. OCHOBHBIE 3Tambl U IOCIENOBATENBHOCTh 3arpy3ku. Ilnatdopmsl,
ucnoassytonie UEFI. I'paguueckne Bo3aM0oKHOCTH. 3arpy3Kka cucTema.

Tema 13. [JaMATh KOMIIBIOTEPA: OCHOBHASI TAMATH

Knaccudpukanus namsatu. Xemwmponanue. Kemi-namsite. Peructposas Kemi-
namaTe. [loautukm 3anucu kem-namsatu. CkBo3Hasg 3anuch. OTIOXKEHHAA
3almuCh. YPOBHH Keml-maMsaTH. KommMpoBaHWe BHEIIHMX  HAKOIMTEIEH.
OcHoBHast namsaTe. Pusnyeckas cTpykrypa. OnepaTHBHOE 3allOMHHAOIIEE
yctporictBo. IlocTtosstHHOEe 3amomuHaromee ycrpoiictBo. FLASH-mamsTs.
Jlornueckast CTpyKTypa OCHOBHOM HaMATH. AJpecHOE IPOCTPAaHCTBO.
Henocpencreenno anapecyemass namsth. PacmmpenHas mnamars. Jlpaiisep.
Hucneruep mamsatu. Crneundukanus XMS. Cneuncukamus EMS. Bepxuss
namsite. BupryanpHble (27€KTpOHHbIE) JAMCKH. Pexum  BuUpTyaiabHOU
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ajipecaryu.

Tema 14. [TamATh KOMIBIOTEPA: BHEIIHSASA NaMATh

Knaccudpukanus namsartu. Buemnss namste. Jlormueckas cTpykTypa IHCKa.
Marnuthbie qucku. Hanpasinenust nHamaranuenHoctu. Cekrop. Kiacrep. ®aitin.
Hunmuanp. Hakonmurtenu Ha TUOKMX MarHUTHBIX Juckax. Hakomwurenu Ha
JKECTKMX MAarHUTHBIX JUCKax. YpoBeHb myma. Moayns nanHbeix. KoHTpoiep
JKECTKOr0 JUCKa. TeXHONoruu 3amucu JaHHbIX. [IpuHIMO paboThl >KECTKUX
JTUCKOB. Maraurope3uctuBHbIN 3 dexr. Meron napaiensHoi 3anucu. JJomMeH.
Mertoa nepneHIuKyaapHoOi 3anucu. BepTukanbable JoMeHbl. MeTo 1 TeII0BOM
MarHuTHOM 3amucu. TBepaoTesbHbIil HakonuTenb (Solid-State Drive, SSD).

Tema 15. aTepderchl )KeCTKUX TUCKOB

Hurepdeiic ATA. Unrtepdeiic Enhanced IDE (EIDE). Advanced Technology
Attachment Packet Interface (ATAPI). Bepcun cranmapra ATA, cKOpocTh
nepenavyn u cBoicTBa. MHTepdeiic moakimoyeHnss BHENTHUX ycTpoicTB eSATA
(External SATA). MWurepdeiic SAS (Serial Attached SCSI). 0O630p
untepdeiicoB SCSI (Small Computer Systems Interface). BoicokockopocTHOM
untepdeiic nepenaun gaHHbix Fibre Channel. [luckoBeie maccuBel RAID.
YpoBau RAID. Texnonoruss Matrix RAID. Hakomwrtenun Ha ONTHUYECKUX
JTUCKaXx.

Tema 16. YcTpoiicTBa BBO/Ia U BBIBOJA

Knaccudukanus yctpoiictB BBoga/BeiBoga. KnaBuatypa. Tumbl noaxmoueHus
knaBuatypel. Ckanep. PonukoBble M NpoeKUMOHHBIE cKaHepbl. [lmorrep.
YcrpoiictBa Mmectoykazanusa. Mpeimb. Tpex6on. JDkoictuk. ['paduueckuii
mnanmer. CeroBoe mepo. CeHCOpHBIM 3KpaH. Pe3ucTuBHBIE M €MKOCTHBIC
TUIIBI CEHCOPHBIX 3KpaHoB. ['onocoBoe ympaieHue. COBpeMEHHBIE CHCTEMBI
rOJIOCOBBIX NOMOIIHUKOB. IIpuHTEphl: MaTpuuHble, CTpPYHHBIE, Ja3€pHBIE,
JUTEpHBbIE, JIENIECTKOBbIE U CBETOAUONHBIC. TepmorpuHTepsl. [lmorrep
(rpadomnoctpourens). 3BykoBas npuctaBka. Mogem. CereBoii aganrep.

Tema 17. JIucruieiHble TEXHOJIOTUH

Hucriieit (moruTtop). Jucmieit Ha )uakux kpucramiax. Texuomoruu TN+Film
(Twisted Nematic), S-IPS (Super-In-Plane Switching), MVA (Multidomain
Vertical Alignment) u PVA (Patterned Vertical Alignment). [ducruieit Ha 6a3e
OJIT. YacroTta KaapoBoi pa3BepTku. Pazpematonias ciocoOHOCTb.

Tema 18. MamMHHO-OPUEHTUPOBAHHBIN S3bIK IPOIPAMMUPOBAHUS

AccemOnep Kak MAalIMHHO-OPUEHTHUPOBAHHBIM S3BIK IPOTPaMMHUPOBAHMUS.
Apxurektrypa OBM. Peructpel. Opranuzanus oOnepaTUBHOW HaMSTH.
Crpyktypa mporpammbl Ha AccemOiiepe. CerMeHTHas  OpraHu3alus
nporpammel.  JlupektuBbsl AccemOnepa. Komannel s3bika  AccemoOiepa.
IIpepsiBanusl.

Hroro

42 70

JL1st 04HO0-3204HOM GopMbl 00yUeHUs!

HanmenoBanue pa3jaesioB (Tem)
JAUCHUIIVIMHBI ¢ KPATKUM COACPKAHUEM

KoanuectBo
4acoB




Jlekuuu

JlabopaTopHble 3aHATHSA

Tema 1. BBeneHue B apXUTEKTYpY BBIUMCIUTEIbHBIX CUCTEM

Hcropust pa3BuTus KoMIblOTEpHOW TexHukH. Kiaccudukanms DBM.
Knaccugpukanus 9BM no npunimny aerictBus. LludpoBbie BEIMUCIUTETbHBIC
MamuHbl  (LIBM).  AHanmoroBble  BBIYMCIHTENbHBIE MamuHbl  (ABM).
['ubpuanbie Bbruuciutensubie MamuHbsl (I'BM). Knaccudukamus 3BM mo
stanam co3nanus. [Tokonenus OBM. Krnaccudukanus 9BM no HazHaueHUIO.
YHuBepcanbHbIE OBM. [TpobneMHO-OpHEHTUPOBAHHEIE OBM.
CneunanmusupoBannbie OBM. Knaccudpukauus DOBM mno pasmepam u
(YHKIIMOHAJIBHBIM BO3MOXHOCTSAM. MHoromnonb3oBareabckue MUKpoOBM.
[Tepconanbubie kommnbioTepsl (I1K). Paboume cranumm. Cepepsl. bombiiue
OBM. Mansie OBM. CynepOBM. llepeHocHble KOMMbIOTEPHI. TeHAEHINU
pazBuTus apxuTekTypsl OBM. PacnpeneneHHas HeWpoHHash apXUTEKTypa.
TpaHcnbprOTEpHI.

Tema 2. ®ynkunoHansHas cCTpykTypa O9BM

IlonsiTe apXUTEKTypsl KOMIBIOTEPA. @DOYHKIMOHAIBHBIE BO3MOXHOCTH
komnerorepa. Jloctouncrsa IIK. CrpykTypa nepcOHaJIBHOIO KOMIIBIOTEpA.
Mukponporeccop.  YCTpoicTBO — ynpaBieHHA.  ApU(METHKO-IOTHYECKOe
ycTpoiictBo.  MukpomnporeccopHas — namsaTh.  WMuTepdelicHas  cucrema
Mukpormpoueccopa. [lopr BBoma-BeIBOJa. ['eHepaTOp TaKTOBBIX HMITYJIBCOB.
Cucremnas mmHa. Kogosas mmua nansHeix. KonoBas mmnHa agpeca. Kogosas
muHa uHCTpyKuui. Illuna nwurtanus. OcHoBHas mnamsaTe. IlocTosHHOE
3allOMUHAIONIEE  YCTPOMCTBO. OmepaTHBHOE 3allOMUHAIONIEE YCTPOMCTBO.
Buemnsgs mnamsate. Mcrounwk nutanug. Taitmep. BHemHue ycTpoiicTsa.
JononuurensHele cxeMmbl. Marematuueckuii  conpoueccop. Konrtpoiiep
npsimoro jgoctyna k namsatH. Comporueccop BBoja-BbiBoja. Kontposiep
npepbiBaHuii. Buael npepeiBanuil. OOpabGoTuuku npepbiBaHuid. Bektop
IIPEPHIBAHHUS.

Tema 3. IllunHast cucTeMOTEXHUKA

[TonsiTe BHYTPUMAIIMHHOTO CHUCTEMHOro uHTep(delica. MHOTOCBA3HbIN
untepdeiic. OnHocBs3HbI uHTepdeiic. [IponmyckHas CIOCOOHOCTb IIMHBI.
[IIvnaer pacmmpenuit. TpexmuHHas cTpykrypa. Konrtposmep mmnbl. [IIuHBI
pacumpenuii. [lluna PC/XT. lluna PC/AT. luna ISA. [luna EISA. [Iluna
MCA. Jloxansuple mmuabl. 1Iuna VLB. IIuna PCI. Jlokanbasie munbl IDE,
EIDE u SCSI. llluna PCI 2.1. IlIuna PCI-X. PCI Express. PCI Express 2.0.
PCI Express 3.0. PCI Express External Cabling. [lluna AGP. IlIuna USB: USB
1.1, USB 2.0, USB 3.0, USB Type-C, USB OTG u USB wireless. I1luna IEEE
1394 (FireWire, i-Link). Opranmsamust yctpoiicte |EEE 1394. Pa3zbémbl
FireWire. BricTponelicTBie KOMIIBIOTEPA.

Tema 4. MamuHHBIE KOMAaH/IBI
Crpykrypa u Buabsl komanAa. Anroput™m. Komanaa MamMHHOW NpOTrpaMMBI.
OnepannoHHasi 4YacThb KOMaHJIBI. AJIpecHasi YacTh KOMAaHIBI. | HUIOBast
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CTPYKTypa TpEeXaJApecHOW KOMaHIbl. THUIIOBas CTPYKTypa [BYXaJIpeCHOU
KOMaHJbl. TumoBas CTpyKTypa OJHOAIpPECHOM KoMaHIbl. be3aapecHas
komanaa. CoctaB MamMHHBIX KoMaoi. Omnepauuu Oe3yclIOBHOHM Iepeaayu.
Ornepanuu ycJIOBHOM nepeiayu.

Tema 5. CTpykTypa MUKpoOIIpo1ieccopa

Muxkponporneccop (LEeHTpalbHBIM mporueccop). Pa3psaHOCTh IIUHBI JTAHHBIX.
Anpecnoe mnpoctpanctBo. Mukpornponeccopsl Thna CISC. KEII-namsars.
Mpmuorosiaepusle  nponeccopsl. Mukponponeccopsl Tuna RISC. I'pynmsl
peructpoB. Konseiiepnsiii pexxuM. Poccuiickue mukpornponeccopsl. CTpykTypa
MHUKponporieccopa. YCcTpoiicTBo ympasieHus. Peructp komann. [lemmdparop
onepanuii. [locTtosHHOE 3amOMHMHAKONIEE YCTPOHUCTBO MHKPOIPOTpaMM. Y3ell
dbopmupoBanus anpeca. KoloBble MUHBI JaHHBIX, ajpeca W HHCTPYKIIHM.
ApudmeTrko-ornaeckoe YCTPOMCTBO. Cymmarop. Peructpsi.
Marematnueckuid compoueccop. MukponporeccopHas namsaTb. Peructpsl
obmero HazHaueHus. CrneuuanbHble peructpol. HWHTepdeiicHas dacthb
Mukpomnpoueccopa. Iloptel  BBOJa-BbIBOAA. AmnmapaTypa  CONpPSIKEHUS.
3aluIIeHHbI  pekuM  paboThl  Mpolleccopa KakK CPelICTBO  pealld3aluu
MHOT033/1a4HOCTH. PeanbHbil pexuM. 3amuineHHbd pexkum. CermeHTarus
namartu. Jleckpunrop  cermeHTta. CpenctBa  MEPEKNIIOYEHUS  3a/ad.
MHoro3agauHblii peKUM.

Tema 6. ApXUTEKTypa MUKPOIIPOLECCOpa

[Tonstue apxurektypsl Mukpomponeccopa. Hyper-Threading. Ilommepxka
SMT. PacnapainenuBaHus ImpoueccoB U npujoxeHuil. KomumyecTBo
noruvecknx W Qusuueckux sgep. Mcmomnenune wHCTpykimii. Loop Stream
Detector. OTKiII0YeHHE TUIITHUX OJIOKOB MPU 0OHAPYKEHUH IIMKIOB. MexaHu3m
npenckasanuii.  DPQPEKTUBHOCTh  BBIABICHUS ~ Haumboiee  BEPOSTHHIX
uHcTpykuuid. HabGop wunctpykuuit SSE. VYckopenwe onepauuii ¢ XML-
daimamu. Muxkpokontpoiep PCU. Dueprosddexrusnocts. TDP. QPL
BcTpoeHHbI KOHTpoOsulep NaMsATH. YPOBHM Keul-naMaTtu. JluHamudeckoe
BBIJICJICHUE TTAMSITH.

Tema 7. Apxurektypa Sandy Bridge

[TnoTHOCTE WHTETparuu 0;I0KOB. MHCTPYKIMU TSI BEKTOPHBIX BBIYHCICHUH
AVX  (Advanced Vector Extensions). VYckopeHwe  paboTbl  C
MYJIBTUMEIUHHBIME  JaHHBIMU. Pacmpenue (uHcTpykiusa) Loop Stream
Detector. Kem wuHCTpykumii (Keml AEeKOAMPOBAHHBIX MHKPOOIEpaLuit).
[TpousBogutenbHOCT, U 3HeprosddexkruBHocTh. bydep MuKpoxkomaHz.
Mexanusm mpenckazanus BerBieHuil (Branch Prediction Unit). Konbieas
muHa. Cucremubiii  arent (System  Agent). KonTpomiep mnamsTu.
Beruucnurensusle  O6nmoku.  Kangposeiii  Oydep. @DyHkums  aBTOopasroHa
rpaduueckoro sapa. [lonnepxkka DirectX, OpenGL. ®ynkuuu noctoOpaboTKy.
AnmnapatHoe TpaHckonupoBaHue Bujaeo. Iloacucrema nuranus. TeruoBas
MOIITHOCTb.

Tema 8. Apxurekrtypa Ivy Bridge

[Tpoueccopuriii  pazpem. Iluna DMI.  IlponyckHas  crocoOHOCTB.
Boruncnutenbupie  sapa. WunuBuayanpHbid  kem.  [paduueckoe  sapo.
JIByxKkaHanbHBIA KOHTpoJulep mnamsath c¢ mnognepxkkoii DDR3  SDRAM.
CucrtemHbI areHT, oTBevaromuii 3a pabdory Texnomoruu Turbo. Konbuesas
muHa Ring Bus. IIpousBoacTBeHHass TeXHOJMOTHUS. BHYTpeHHsISI KOHCTPYKIIUS
TpaH3ucTOpoB. DHeprocOeperarome TexHojoruu. Kondpurypupyemsiit TDP
(thermal design point). Yposuu kemr-namsaru. Buneosinpo HD Graphics 4000.
Wntepdeiic OpenCL. Kontposuiep PCI Express.

Tema 9. Apxurextypa Haswell
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KonctpykTuBHOE ucnonHeHue. bazoBoe kommuecTBO siaep. HaGopbr komann
JUTSE pabOTHI C IENOYNCICHHBIMA M BEKTOPHBIMU JaHHBIMU. VHIEKCUpOBaHUE.
Xsmmposanue. Kpunrorpadguueckue BoruncieHus. [IpeoOpazoBanue mnopsiaka
cienoBanus OaiitoB. Komanapl s paboTel ¢ Bekropamu. Pacmmpenue
Advanced Vector Extensions 2 (AVX 2). Pabora ¢ 11eI0YUCIICHHBIMH THIIAMH.
Ornepanuu ¢ JaHHBIMH, HE HAXOSIIMMUCS B HETPEPHIBHBIX YUACTKAX MAMSITH.
Nuctpykmus FMA (Fused Multiply-Add). MacTpyKITMu MaHUAITYISIIMHA OUTaMHU.
Habop wunHcTpykumii-pacumpenuit  TSX  (Transactional — Synchronization
Extensions). CunXpoHHu3amuss MOTOKOB. O(G(PEKTUBHOCTH BHPTyaIHU3AIUU.
CpenctBa MOHUTOPHHTA NPOU3BOAUTENBLHOCTH. CTpPYKTypa Kell-aMsTH.
BceTpoeHHbIi KOHTpOJUIEep MOACUCTEMbI IUTAHUS

Tema 10. Apxurextypst AMD

Apxutexktypa AMD Bulldozer. Monynu ¢ AByMsI BBIYUCIUTEIBHBIMEA OJIOKAMH.
brokx mpenBaputensHoit BeIOOpKH. [lexomep mHCcTpykuuid. FPU. Kemr-namsth
BTOPOTO YpOBHs. MOHOJMTHBIA JABYXBAJACPHBIA MOAYIb. Dh(HEKTUBHOCTH
dusnueckux saep. Uacrpykmuun AVX, SSE 4.2, AES-NI. Habops! nHCTpyKIUH
FMA4 u XOP. Yunei FX. TpexypoBHeBas cHUCT€Ma KEIIMPOBAaHUS, €€
MPOIMyCKHAas ~ CIOCOOHOCTh.  Texmporiecc  MpOW3BOJACTBA.  TexHOJIOTHSA
JUHAMHYECKOro yBenudeHus yacToTel Turbo Core. DHepronorpebieHue yumna.
Jlornueckas noanepxka. Konrpomiep mmnsl PCI Express. [Tnardpopma AM3+.

Muxkpoapxurekrypa Piledriver. OcHoBHBIE XapaKTepHUCTUKH. TOYHOCTH
npefckasaHus  nepexofoB. OntuMusumpoBaHa paboTa  TUTAHUPOBIIMKOB.
ANTOpPUTMBI IPEBAPUTEIHLHON BEIOOPKH NaHHBIX. D((HEKTUBHOCTH Kella.

Tema 11. bazoBast cucrema BBoa/BeiBoAa (BIOS)

Ocnosuble ¢ynkiun BIOS. HaGop nporpamm HikHero ypoBHsi. CoOcTBeHHas
cuctema BIOS BuaeoamantepoB W KOHTPOJUIEPOB Hakomutenei. Tabnwia
BEKTOpOB mpepbiBaHuil. [Iporpamma HawanmpHOro 3amycka. IIporpamma
camorectupoBanus komnbiotepa (POST). Ilporpamma HauyanbHOM 3arpysku
omepanuoHHON cuctemsbl. [IporpamMma 3amaHusi TEKyIIUX apaMeTpoOB
komnbiorepa. CooOmienust Ha auciuiee. CrenuanbHble KOJbI  OIIMOOK.
3BykoBble curHaiasl 00 ommubOkax. IlocrosHHas mnamate ROM  BIOS.
Dneprone3apucumas oneparupHas namsite CMOS RAM. TeneBast namMsTh.

Tema 12. Unified extensible firmware interface (UEFI)

Unified extensible firmware interface (UEFI). TlpeumymiectBa u HemocTaTku
UEFI. [paiiBepsr ycrpoiictB. Ilomnepxka muckoB. O6onouku. Pacumpenus
cucrembl. OcHoBHble HacTpoiiku UEFI. Pabora ¢ nuckamu u onepaTUBHOU
namsaTbi0. OCHOBHBIE 3Tamlbl U TOCIENOBATEIBHOCTh 3arpy3ku. Ilnatdopmsl,
ucnoassytonie UEFI. I'paguueckne Bo3aMoxHOCTH. 3arpy3ka cuctema.

Tema 13. [TaMATh KOMIIBIOTEPA: OCHOBHASI TAMATH

Knaccudpukanus namsatu. Xemmponanue. Kem-namste. Perucrpopas Kemi-
namaTe. [lomutukm 3anucu kem-namsatu. CkBo3Hasg 3anuch. OTIOXKEHHAA
3anuCh. YPOBHM Keml-mamsATH. KdImupoBaHWE BHEIIHUX HAKONHUTENEH.
OcHoBHast namaTe. Pusnyeckas cTpykrypa. OnepaTHBHOE 3allOMHHAOIIEE
yctporictBo. IlocTtosstHHOEe 3amomumHaromee ycrpoiictBo. FLASH-mamsTs.
Jlormueckast CTpyKTypa OCHOBHOM HaMATH. AJpEeCHOE IPOCTPAaHCTBO.
Henocpencrsenno anapecyemass mnamsaTh. PacmupenHas namsts. lpaiisep.
Hucneruep mamsatu. Crneundukanus XMS. Crneuncukamus EMS. Bepxuss
namsaTe. BupryanpHble  (27€KTpOHHBIE) JAMCKH. Pexum  BUPTyaabHOU
azpecany.

Tema 14. [TaMATh KOMIIBIOTEpA: BHEIIHSS aMATh
Knaccugpukanus namaru. Baemnss namare. Jlorndeckas CTpyKTypa JIuCKa.
Maruuthasie qucku. Hanpasnenusa nHamarandeHHocTH. Cexktop. Knactep. daiii.
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Humuuaap. Hakomurenn Ha THOKMX MarHMTHBIX AWCKax. Hakomurenu Ha
JKECTKMX MarHUTHBIX JUCKaX. YpoBeHb mymMa. Moaynbs nanubix. KoHTposiep
JKECTKOTO JucKa. TEeXHONOrMW 3amucH JaHHBIX. [IpuHIMI paboThl KECTKHUX
JIUCKOB. Maraurope3uctuBHbIN 3 dexr. Meron napaiensHol 3anucu. JJomMeH.
Mertoa nepneHIuKyaapHoi 3anucu. BepTukanbabie JoMeHbl. MeTo1 TeII0BOM
MarHuTHOM 3amucu. TBepaoTesbHbIil HakonuTenb (Solid-State Drive, SSD).

Tema 15. aTepderchl )KeCTKUX TUCKOB

Hurepdeiic ATA. Unrtepdeiic Enhanced IDE (EIDE). Advanced Technology
Attachment Packet Interface (ATAPI). Bepcun cranmapra ATA, cKoOpocTh
nepenavyn U cBoicTBa. MuTepdeiic moakmodeHnsi BHEITHUX YCTpoicTB eSATA
(External SATA). MWurepdeiic SAS (Serial Attached SCSI). 0O630p
untepdeiico SCSI (Small Computer Systems Interface). BeicokockopocTHOM
untepderic nepenaun naHHbix Fibre Channel. JluckoBsie maccuBel RAID.
YpoBau RAID. Texnonoruss Matrix RAID. Hakomurenu Ha ONTHYECKUX
JTUCKaXx.

Tema 16. YcTpoiicTBa BBO/Ia U BBIBOJA

Knaccudukanus yctpoiictB BBoja/BeiBoja. KnaBuatypa. Tumnsl nmogxiroueHus
kinaBuatypel. Ckanep. PonukoBble M INpoeKUMOHHBIE cKaHepbl. [lmorrep.
YcrpoiictBa Mectoykazanusa. Mpimb. Tpex6on. [xoiictuk. ['paduueckuii
mnanmer. CeroBoe mepo. CeHCOpHbIM 3KpaH. Pe3ucTuBHBIE M €MKOCTHBIC
TUIIBI CEHCOPHBIX 3KpaHOoB. ['osnocoBoe ympaBieHue. COBpeMEHHBIE CHCTEMBI
rOJIOCOBBIX IOMOIIHMUKOB. IIpuHTEpBl: MaTpuuHble, CTpPYHHBIE, Ja3€pHBIE,
JUTEpHBbIE, JIENECTKOBbIE U CBeTOAMOAHBbIE. Tepmompuntepsl. [lmorrep
(rpadomnoctpourens). 3BykoBas npuctaBka. Mogem. CeteBoii aganrep.

Tema 17. JIucruieiHble TEXHOJIOTUH

Hucruiei (morutop). Jucmuieit Ha )uakux kpucramiax. Texuomoruu TN+Film
(Twisted Nematic), S-IPS (Super-In-Plane Switching), MVA (Multidomain
Vertical Alignment) u PVA (Patterned Vertical Alignment). ducruieit Ha 6a3e
OJIT. Yacrora kanpoBoi pa3BepTku. Pa3pemiaromnias crnocoOHOCTb.

Tema 18. MamMHHO-OPUEHTUPOBAHHBIN S3bIK IPOIPAMMUPOBAHUS

AccemOnep Kak MAalIMHHO-OPUEHTHUPOBAHHBIM S3BIK IPOTrPaMMHUPOBAHMSL.
Apxurektrypa OBM. Peructpel. Opranuzanus oOnepaTUBHOW  HaMSTH.
Crpyktypa mporpammbl Ha AcceMmOnepe. CerMeHTHas — OpraHu3alus
nporpammel.  JlupektuBbl AccemOnepa. Komannel s3bika  AccemoOiepa.
IIpepsiBanusl.
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J1s1 3a04HOM opMBbI 00yUeHH s

HaunmenoBanue pa3jiesioB (Tem)
AUCHMIIJIMHBI ¢ KPATKUM COAECPKAHUEM

KoanuectBo
4acoB

Jlekuuu

JlaGopaTopHble 3aHATHSA

Tema 1. Beenenue B APXUTCKTYPY BBIYUCIUTCIIbHBIX CUCTEM
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Ucropust pa3BuThs KoOMIbOTepHOW TexHukH. Kiaccudukammss DBM.
Knaccugukanus 9BM no npunnuny aevictBus. LlndpoBbie BEIMUCTUTETbHBIC
Mamuabl  (LIBM).  AHanmoroBble  BBIYMCIHTENbHBIE MamuHbl  (ABM).
['ubpuanbie Bbruucnutensuele Mamuabl (I'BM). Knaccuduxamms 3BM mo
stanam co3nanus. [Tokonenus OBM. Krnaccudukanus 9BM no HazHaueHUIO.
YHuBepcanbHbIe OBM. [TpobneMHO-OpHEHTUPOBAHHBIE OBM.
Cnemumamm3upoBanibie  OBM. Krnaccudukanmss OBM  mo pasmepam u
(YHKIMOHATIBHBIM BO3MOXKHOCTSM. MHOTOMOIB30BATENbCKUE MHUKPOoOBM.
[Tepconanbupie kommnbtoTepbl (I1K). Paboume cranumm. Cepsepsl. bombmue
OBM. Mansie OBM. CynepOBM. llepeHocHble kommbroTEpHl. TeHAEHLINU
pa3BuTHs apxuTekTypsl OBM. PacnpeneneHHass HeHpOHHas apXUTEKTypa.
TpaHcnbplOTEpHI.

[lonsiTe apXUTEKTypbl KOMIbIOTEpAa. DYHKUHMOHAIBHBIE BO3MOXXHOCTHU
kommbioTepa. [ocrouncrBa IIK. CrpykTypa MnepcoHalIbHOTO KOMIIBIOTEPA.
Mukpormporeccop.  YCTpoMCTBO — ympaBieHUs.  ApudMETHKO-TIOTHUECKOe
ycTpoiicTBO.  MukpomponeccopHas — namsaTte.  MHTepdeiicHas — cuctema
Mukporpoueccopa. Ilopt BBoma-BeiBoga. ['eHepaTOop TaKTOBBIX HMIYJbCOB.
Cuctemnas mmHa. KomoBas mmHa manasix. KomoBas mmna aapeca. Kogosas
muHa uHCTpykuui. Illuna mnurtanus. OcHoBHas mnamsaATh. IloctosiHHOE
3allOMHUHAIONIEe YCTpoWcTBO. ONEepaTuBHOE 3allOMHHAKOUIEE YCTPOWCTBO.
Buemnss namsate. Mcrounuk nwuranusa. Taiimep. BHemHune ycTpoicTBa.
JononnutensHble cxembl. Martematuyeckuili comnpoueccop. KonTposiep
npsimoro joctyna k mnamsth. Compoueccop BBoAa-BbiBoAa. KoHTposiep
npepeiBanuii. Buael mpepeiBanmii. OOpaboTynku mpepbiBaHUN. BekTop
MIPEPHIBAHUS.

Tema 2. llluaHAas1 CHCTEMOTEXHUKA

[TonsTe BHYTPUMAIIMHHOTO CHUCTeMHOro uHTep(deiica. MHOTOCBsA3HbIN
untepdeiic. OnnocBszHbIl uHTEpdeiic. [IponmyckHass CrOCOOHOCTH IIMHEI.
[Hunel pacummpenuit. TpexmmuHasg cTpykrypa. Kontpomnep mmnbl. IuHbI
pacumupenuii. [lluna PC/XT. [luna PC/AT. llluna ISA. [lluna EISA. Illuna
MCA. Jlokanpuble mmHb. [IImaa VLB. Illnna PCI. Jlokansabie muabl IDE,
EIDE u SCSI. una PCI 2.1. luna PCI-X. PCI Express. PCI Express 2.0.
PCI Express 3.0. PCI Express External Cabling. IlTuaa AGP. IlIuna USB: USB
1.1, USB 2.0, USB 3.0, USB Type-C, USB OTG u USB wireless. I1Iuna IEEE
1394 (FireWire, i-Link). Opranumszamust ycrpoiicte IEEE 1394. Pa3bémbl
FireWire. BricTpoieiicTBHE KOMIIBIOTEPA.

Tema 3. ApxuTeKkTypa MUKpoMpoLeccopa

[Tonstue apxutekTypsl Mukponpoueccopa. Hyper-Threading. Ilomnepixkka
SMT. PacnapamienuBanuss npoueccoB U npuioxeHuid. KomudectBo
noruyeckux W ¢usudeckux saep. Mcnmomnenne wunctpykiumid. Loop Stream
Detector. OTKIIOU€HHE JUIIHUX OJIOKOB ITPU 0OHAPYKEHUH LIUKIIOB. MexaHu3m
npeiackasaHuil.  OQQEKTUBHOCTb  BBIABIEHUS ~ Hauboyiee  BEPOSTHBIX
uHcTpykuuid. Habop wuncTpykumit SSE. Vckopenue omepauuit ¢ XML-
daiinamu. Mukpokontpomuiep PCU. DneproaddextuBnocts. TDP. QPIL
BcTpoeHHBI KOHTpOJUIEp MaMATH. YPOBHU KelI-NaMATH. JMHaMu4eckoe
BbleNieHHe namsaTu. Apxurektypa Sandy Bridge. Apxurektypa Ivy Bridge.
Apxutektypa Haswell. Apxutekrypst AMD.

Tewma 4. ba3zoBas cucrema BBoaa/BeiBo1a (BIOS)

OcnoBuble ¢pynkuun BIOS. Habop nporpamm HikHero ypoBHs. CoOCTBEHHas
cucreMa BIOS BuaeoamantepoB M KOHTPOJUIEpOB Hakonutened. Tabmura
BEKTOpOB mpepbiBaHuii. [Iporpamma HawaneHOoro 3amycka. IIporpamma
camorectupoBanus komnbiotepa (POST). Ilporpamma HayanbHOM 3arpysku
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omnepanMoHHON cuctembl. [IporpamMma 3agaHust TeKyIIUX HapaMeTpoOB
kommeiorepa. CooOmiennss Ha guciuiee. CrHelUalbHBIE KOIBI  OIIHUOOK.
3BykoBbIe cUTHaIBI 00 ommbkax. Ilocrosanas mnamsate ROM  BIOS.

Dneprone3aBucumas oneparupHas namsite CMOS RAM. TeneBast namMsThb.

Tema 5. Unified extensible firmware interface (UEFI)

Unified extensible firmware interface (UEFI). IlpeumymiectBa u HemocTaTku
UEFI. paiiBepsr yctpoiict. [lomnepkka auckoB. OO6osouku. Pacmmpenus
cucrembl. OcHoBHble HacTpoiiku UEFI. Pabora ¢ auckamu M onepaTHBHOM
namsTei0. OCHOBHBIE 3Tambl U TMOCJIEI0BAaTENIbHOCTH 3arpy3ku. Ilmatdopmsl,
ucnons3ytonme UEFL I'paduyeckre Bo3MoxKHOCTH. 3arpy3Ka cUCTEMA.

Tema 6. YcrpoiicTBa BBOJIa M BBIBOJIA

Knaccudukanus ycTpoiicTB BBoAa/BeiBoja. KnaBuatypa. Turmbl moakimrodeHus
kiaBuatypel. CkaHep. PonukoBble M NpPOEKIHMOHHBIE CKaHepbl. [lnorrep.
VYcrpoiictBa Mecrtoykazanus. Meimb. Tpek6on. Jxoiictuk. ['paduueckuit
manmer. CBeroBoe mnepo. CeHCOpHBINM 3KpaH. Pe3UCTHBHBIE M €MKOCTHBIC
TUIBI CEHCOPHBIX 3KpaHoB. ['omocoBoe ympaBieHue. COBpEeMEHHbIE CHCTEMBbI
rOJIOCOBBIX IOMOIIHUKOB. IIpuUHTEpBI: MaTpuuHbIE, CTpYyWHBIE, Ja3epHBIE,

JIUTEPHBIE,

JICTICCTKOBBIEC U

CBCTOJHNOOHBIC.

TepmonpuHTEpHI.
(rpacdonoctpoutens). 3BykoBas npuctaBka. Mogem. CereBoii agantep.

[TmoTTep

Apxurektypa
Crpykrypa
IPOrPaMMBI.
[IpepsiBanus.

OBM.
IIPOrpaMMBbI
JupexTuBsl

Peructpsl.
Ha

AccemOnepe.
AccemOnepa.

Tema 7. MammmHHO-OpUEHTUPOBAHHBIN A3BIK IPOTPAMMUPOBAHUS
AccemOnep Kak MAalIMHHO-OPUEHTHUPOBAHHBIM SI3bIK IPOrpaMMHUPOBAHMSL.

Opranuzanus onepaTUBHOU

CerMeHTHAA

Koman bl

OpraHu3aIus
s3pIka  AcceMOrepa.

IIaMsATH.

Hroro

8

14

4. YYEBHO-METOIMWYECKOE OBECIHEYEHHUE CAMOCTOSATEJBHOM PABOTHI

OBYYAIOIIUXCA
Ju1s1 ouHoi popmbI 00yUeHUS
Tembl pas HN3zyyaemeblie Koxa-Bo ®opmbl [ Meroanuyeckoe | Popmbl
CaMOCTOSITEILHOIO BOIIPOCHI 4acoB CaMOCTOSIT. | oOecrieyeHHe |OTYETHOCT
H3y4YeHus padoThI U

Tema 1. Uneonorusa | Haznauenwue, 1 Pa6oTa ¢ VYuebHo- KoHcrmexr.
OMOKOMITBIOTEPOB COCTaB U JUTEPATYpOU | METOIUYECKOE

OCHOBHbIE U CEThIO oOecrnieueHue

byHKIHH. WHTepHeT. | TMCUUIITUHBI
Tema 2. bazoBsie 2 PaGora c Y4eOHo- KoHncnexkr.
@yHKIMOHAIbHBIE GyHKIUH U JUTEPATYpPOU | METOIUYECKOE
0COOEHHOCTH Ha3Ha4YCHHUE. Y CETBIO obecrieyeHne
KBaHTOBBIX NHTepHeT. | IUCHUILTAHBI
KOMITBIOTEPOB.
Tema 3. [TepcniekTUBBI 1 Pabota c VYuebHo- Koncmexr.
MHOronpomeccopHsl | pa3BUTHSL. JUTEPATYpOl | METOJUYECKOE
€ CUCTEMBI. U CEThIO o0ecrnieueHue

WNHTepHeT. | IMCUUILITUHBI

Tema 4. Cocras. 1 Pa6ora ¢ VYy4eOHo- Koncnexr.
[InanmeTHbIe OcHOBHbIE JUTEPATypOH | METOIUYECKOE
KOMIThIOTEPHI Ha GyHKINH | U CEThIO o0ecrnieueHue
0a3e omnepanvoHHON | BO3MOXHOCTH. WNHTepHeT. | IMCUUILTAHBI
cuctemsl 10S.
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Tema 5. O6mmue 1 Pa6ora c VYy4eOHo- Koncnexr.
MUKPOKOMIIBIOTEPBI | IPUHIUIIBI JIUTEPATYpOU | METOAUYECKOE
Ha 0aze YCTpOKCTBA. U CETBIO obecrieueHue
OnepaluoOHHOU [TepcniekTUBBI WNuTepHeT. | IMCUUILIMHBI
cuctembl Android. pa3BUTHSL.
HTtoro 6
J1st 04HO0-3204HOM opMBbI 00yUeHHS
Tembl 1151 N3yuaemblie Kou-Bo ®opmbl [ MeToanueckoe | Dopmbl
CaMOCTOSITEJILHOTO BOIIPOCHI 4acoB CaMoOCTOSIT. | o0ecre4eHHe |OTYETHOCT
U3yYeHUsd padoThI "
Tema 1. Uneomorus | Hasunauenue, Pa6ora ¢ VYuebHo- Koncmexr.
OMOKOMITBIOTEPOB COCTaB U 16 JUTEPATypO | METOIUYECKOE
OCHOBHBIE U CEThIO o0ecrieyeHne
byHKIHH. WHTepHeT. | IMCUHUILITMHBI
Tema 2. basoBbie Pabora ¢ VY4eOHo- Koncnexr.
QOYHKIMOHAIbHBIE byHKIIUY U JUTEPATYpOl | METOJUYECKOE
0COOEHHOCTH Ha3HAYCHHE. 16 U CEThIO obecrieyeHne
KBaHTOBBIX WNHTepHeT. | IMCUUILTUHBI
KOMITHIOTEPOB.
Tema 3. IIepcniekTuBbI Pa6ora c Yy4eOHo- KoHncnexkr.
MHOTrOnpoIECCOPHBI | Pa3BUTHSL. 14 JUTEPATypoll | METOJUYECKOE
€ CUCTEMBIL. U CEThIO obecrnieueHue
WNHTepHeTr. | IUCHUILTAHBI
Tema 4. Cocras. Pabora ¢ VY4eOHo- Koncnexr.
[InanmeTHbIe OcHOBHbIE JUTEPATYpOl | METOJUYECKOE
KOMITBIOTEPBI Ha GyHKIUY U 14 U CETBIO oOecrnieueHue
0ase onepalnuoHHONW | BO3MOXKHOCTH. WNHTepHeT. | IMCUUILIUHBI
cucremsl 108S.
Tema 5. Ob6mue Pabora c Yy4eOHo- KoHncnexkr.
MUKpPOKOMITBIOTEPHI | TPUHIUIIBI JUTEPATYpPOU | METOIUYECKOE
Ha Oaze YCTpPOUCTBA. 14 Y CETBIO obecrieyeHne
OnepavoOHHON [TepcniekTUBBI NHTepHeT. | IMCUUIITUHBI
cuctembl Android. pa3BHUTHSL.
Hroro 74
st 3a04HO# popMBI 00yUEeHHS
Tembl pist HN3yyaemblie KoJu-Bo ®opmbl [ Meroanueckoe | PopMmsl
CaMOCTOSITEJILHOTO BOIIPOCHI 4acoB CaMOCTOSAIT. | o0ecrne4eHHe |OTYETHOCT
U3y4eHust padoThI U
Tema 1. Uneonorusa | Haznauenwue, Pa6oTa ¢ VYuebHo- KoHcrmexr.
OMOKOMIIBIOTEPOB COCTaB U 20 JIUTEPATYPON | METOIUYECKOE
OCHOBHBIE U CETHIO obecrieyeHne
byHKIINH. WNHTepHeT. | muCHUIITAHBI
Tema 2. bazoBbie PaGora c Y4eOHo- Koncnexkr.
QyHKINOHAIbHBIE GyHKIIUH U JUTEPATYPOUN | METOIUYECKOE
0COOEHHOCTH Ha3HauYEHUE. 20 U CEThIO obecrieyeHne
KBaHTOBBIX WNHTepHeT. | MUCHUILTAHBI
KOMITbIOTEPOB.
Tema 3. ITepcriekTUBBI 20 Pabota ¢ VYuebHo- KoHcnexr.
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MHOronpoIeccopHsl | pa3BUTHUSL. JIUTEPATYPON | METOIUYECKOE
€ CUCTEMBI. U CEThIO obecrieueHue
WuTepHer. | QUCHUILIMHBI
Tema 4. Cocras. Pabota ¢ VYuebHo- Koncnexr.
[InanmerHbie OCHOBHBIE JIUTEPATYPO | METOIUYECKOE
KOMIIBIOTEPHI Ha byHKINN U 18 U CEThIO o0ecrieyeHne
0a3e onepalnuoHHONW | BO3MOKHOCTH. WuTepHer. | TUCHUILIAHBI
cucremsl 108S.
Tema 5. OO6mue Pabota c VYuebHo- KoHcmexkr.
MUKpPOKOMIIBIOTEPBI | IPUHIUIIBI JUTEPATypOU | METOAUYECKOE
Ha 0aze YCTpOKCTBA. 18 U CEThIO obecrieueHue
OnepauOHHOU [TepcniekTUBBI WNuTepHeT. | IMCUUILIMHBI
cuctembl Android. pa3BUTHSL.
HTtoro 96

5. ®OHJI OIEHOYHBIX CPEJACTB JJs TNPOBEJIEHUS TEKYIIEA W
IMPOMEXKYTOYHOM ATTECTAIIUM IO JUCIHUIIJINHE
5.1. [lepeyeHb KOMIETEHUHWH ¢ YKa3aHHeM 3TanoB MX (OpMHpPOBaHHUSA B IpoLecce OCBOCHUS
o0pa3oBaTeIbHON NPOrPAMMBI

Koa v HauMeHoBaHHe KOMIIETEHI[MH

Jransl popMHUPOBAHUA

OIIK-9. CnocoGeH moHUMaTh PUHIMITEI PAOOTHI
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH U

HCIIOJIB30BATh UX AJId PCIICHHA 3a1a4
HpO(beCCI/IOHaHBHOﬁ ACATCIIbHOCTH

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocTrosTensHas pabora.

5.2. Onucanue noka3aresjeil U KPpUTEePpHeB OLCHUBAHUSA KOMIIETEHIMIA HA Pa3JIHYHBIX 3TANaX UX
(opMupoBanus, onucaHue MKAJ ONEHUBAHUA

Oncrus Yposenn IIkana
aemMble Jran Onucanue Kpurepun
copmupo- . OLlCHUBAHU
KoMIIeTe ¢popmupoBanus nokaszareJiei OLICHHBAHMS
BAHHOCTH |
HIUH
OIIK-9 | IToporossrii | 1. Pabora Ha 3HATh: NPUHLIMIIBI TectupoBanu | Illxana
y4eOHBIX 3aHATUSAX | pabOTHI COBPEMEHHBIX | €, KOHCIIEKT, | OLICHHBAaHMS
2. MH(pOPMAaIMOHHBIX 71a00paTOPHBI | TECTUPOBAH
CaMmocrosiTenbHasi | TEXHOJIOTHUM; e paboThl usi
pabota [xana
YMeTb: UCTI0JIB30BaTh OLICHUBAaHHUS
COBPEMEHHBIE KOHCIIEKTa
nH(pOpMaLIMOHHBIE [Ixana
TEXHOJIOTHH IS OLICHUBaHMSI
perieHus 3aaa4y nabopaTopH
npogeccuoHaTbHON BIX paboT
JIeSITENIbHOCTH
[TponBunyt | 1. PaboTa Ha 3HATh: NPUHLIMIIBI TectupoBanu | Illxana
BIi y4eOHBIX 3aHATUSAX | pabOTHI COBPEMEHHBIX | €, KOHCIIEKT, | OLICHUBAHMS
2. MH(POPMAaIMOHHBIX 71a00paTOPHBI | TECTUPOBAH
CamocrosiTenbHass | TEXHOJIOTH; € paboThI ns
pabota [xana
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Ouenun YpoBeHb IIkana
aemble Jran Onucanne Kpurepun
KoMIIeTe chopmupo- dopmupoBanus noxkasareJiei OLleHUBAHMS oueHIBAHH
— BAaHHOCTH [

VYMeTh: HCIOIB30BATh OLICHUBAHUA

COBPEMEHHBIEC KOHCIICKTa

nH(pOpMaIMOHHBIE IIxana

TEXHOJIOTHH IS OLICHUBAHHUS

penieHus 3a1a4y nabopaTopH

npogeccuoHaTbHON BIX paboT

IEeITEIbHOCTH

Bnaners: HaBEIKAMH

HCIIOIb30BaHUS

COBPEMEHHBIX

MH(POPMALMOHHBIX

TEXHOJIOTUN I

perieHus 3ana4y

npodecCuoHAIbHON

JEeITEIbHOCTU

Ilkana oueHuBaHus JadOPATOPHBIX PadboT
Kputepuit onenuBanust bamer
AKKYpaTHOCTb U TIOJTHOTA BBINOJHEHUS BCEX MYHKTOB 3aJJaHUs 0-2
IToHrMaHMe JOTUKY BBIMIOJTHEHUS 3a/IaHUs] U 3HAYCHUS MOJIYYEHHBIX PE3yJIbTaTOB 0-2
MaxkcuMallbHOE KOJIMYSCTBO 0aIIoB 4
IlIkana oneHNBaHUSA KOHCIIEKTA
Kpurepun onennBanus bannel
TekcT KOHCIEKTa JIOTMYECKH BBICTPOEH W TOYHO H3JI0KEH, SICEH BECh XOJ 0-1
pacCyKJICHHS
JlaHbl OTBETHI HA BCE MOCTABJICHHBIE BOIMPOCHI, U3JI0KEHBI HAYYHBIM SI3BIKOM, C 0-1
MIPUMEHEHUEM TEPMUHOJIOTHHI
MaxkcuMalbHOE KOIHYECTBO 0aJII0B 2

Ikaja oneHMBaHU TECTUPOBAHMS

Kpurtepuu onenuBanus Basu
JlaH BepHBIi OTBET HA BOIPOC TECTA 1
JlaH HeBepHBIN OTBET HA BOTIPOC TeCTa 0
MakcuMalibHOE KOJIMYECTBO OAJIJIOB 32 OJIMH BOIPOC 1

5.3. TunoBbie KOHTPOJIbHbIC 3aJ]aHWSl WJIH HHbIe MaTepUAJbl, HeEOOXOAUMBbIEC ISl OUEHKH
3HAHMH, YMeHHIi, HABBIKOB M (WJIHM) ONBITA [AeATEJbHOCTH, XAPAKTEPH3YIOIIMX 3TaNbI
(¢GopMupoBanus KoMIIeTeHIMI B IIpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

IIpuMepHBIE BONPOCHI /ISl TECTOBBIX 3aJAHHU.
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1. T'uGpunnbie BeraucIuTeNbHBIE MaHbl ('BM) - BBIUKMCIUTENbHBIE MAIIUHBI ... JCHCTBHSI,
paboTaroT ¢ uHbOpMaITUEH, MpeICTaBIeHHON U B IU(PPOBOM, U B aHAJIOTOBOM (hOpME; OHM COBMEIIAIOT
B cebe nocronHcTBa ABM u [IBM.

a) pacrnpeesieHHOr0;

0) cereBoro;

B) JIOKQJIBHOTO;

') KOMOWHUPOBAHHOTO.

2. ... OBM mnpenHa3zHaueHbl Ui PEIICHHUS CAMBIX PA3IMYHBIX WHKEHEPHO-TEXHUYECKUX 3a/1a4:
HKOHOMHUYECKUX, MATEMAaTHYECKUX, NH(GOPMAIMOHHBIX U IPYTUX 33]a4, OTIMYAOMINXCS CII0KHOCTHIO
JITOPUTMOB U OOJIBIIUM 00BEMOM 00pabaTHIBAEMBIX JTaHHBIX.

a) YHUBEPCAJbHBIE;

0) npoOJIeMHO-OpUEHTHPOBAHHBIE;

B) CHELUAIN3UPOBAHHBIC,

I') CYIIEpMUHU.

3. IIpomMexXyTOK BPEMEHH MEXIY COCEJIHHUMH ... OMPEAEIsIeT BPEMsl OJHOTO TaKTa PaOOTHI
MaIlMHbl WIK IPOCTO TAKT paOOThl MALLIMHBI.

a) perucTpamy;

0) mporeccopamu;

B) IOpPTaMy;

T') UMITYJIbCAMHU.

4. ... mpeaHa3HAueHO JJIS ONEPATHBHOM 3allMCH, XPAaHEHUS W CUYUTHIBAHUS WH(GOpMAIUU
(mporpaMM ¥ JIaHHBIX), HETMOCPEACTBEHHO YYACTBYIONICH B HH(POPMAIIMOHHO-BBIYUCIATEIHHOM
nporiecce, BoinoiaseMoM [1K B Tekymuii neprox BpeMeHH.

a) O3Y;

0) MaTeMaTHYEeCKUi COTPOIECCOop;

B) OCHOBHAs IaMSITh;

r) [13V.

5. K tpersemy nokonennto IBM otHocsTes OBM ... (COTHU - THICSYH TPAH3UCTOPOB B OJJTHOM
KOpITyce).

a) C MacCOBBIM MapaJUIETU3MOM U HEHPOHHOM CTPYKTYpOH;

0) Ha OJTYIIPOBOJHUKOBBIX HHTETPAJIbHBIX CXEMaxX C MaJOW U CPEHEH CTENEHbI0 NHTETPaliH;

B) Ha OOJIBIINX U CBEPXOOIBIINX HMHTETPATBHBIX CXEMaX;

') Ha AUCKPETHBIX MOJYNPOBOJHUKOBBIX TPUOOpax (TPaH3UCTOPAX).

6. ... - BpPEMEHHBIH OCTaHOB BBITIOJHEHUS OJHOH MPOrpaMMBl B IENISAX OIEPATHBHOTO
BBINOJIHEHUS JIPYTOM, B JaHHBI MOMEHT 0oJiee BaKHOH (IIPUOPUTETHOI) MPOTrpaMMBl.

a) OCTaHOBKa;

0) 3a7epxka,

B) MpPEpBIBAHUE;

I) rnaysa.

IIpumep n1adopaTopHoii padoThI.
JIABOPATOPHASI PABOTA. OPTAHU3ALIUA BBIBOJAA HA J3KPAH PE3YJIBTATOB
MMPOT'PAMMMPOBAHUA JTUHEMHBIX KOHCTPYKIIUHA

HEJIb PABOTbI
[ToBTOpeHne apudmeTnyecKkux KOMaHJ: ONEpaluid CIOKEHHUS, BHIYUTAHUS, YMHOXKECHHS U JEJICHUs
JIBOMYHBIX YUCEN Ha si3bIKe AccemOiepa; mporpaMMupoBaHue GopMyIT; HAy9UThCS TPOTPaMMUPOBATh
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AJIEMEHTAPHBIEC BBIUMCIICHHS, OCYIIECTBIIIEMbIe Ha si3bIKe AccemOliepa, W BBIBOJUTH MOJyUYEHHBIC
pe3yJIbTaThl HA SKPaH JUCILICS C UCIOIb30BaHHeM (DYHKIIMU CEPBUCHOTO mpepbiBanus 21h.

3AJAHHUE

1. wmanmcats nporpammy LAB.asm nHa s3p1ike AccemOuiepa:

1.1. peanusyrouyro 3aJaHHOE BbIpaXK€HME M3 TaOauubl «BapuaHThl 3ajaHuil» (HOMep BapHaHTa
COOTBETCTBYET IMOPSIIKOBOMY HOMEPY B CIIMCKE TPYIIIIHI);

1.2, peanusymoiryo mporeAaypy BbiBoja Ha 3kpaH (cM. LAB.asm) BXOIHBIX MaHHBIX (3HAYCHHS
ko3 dunmentoB A, B, C, D) u noxyueHnoro pesynbrara (X);

1.3. peanusyrouiyro mOpouexypy OXKUAAHUSA BBOJA CHMBOJIA 0€3 3XO0-CONPOBOXICHHUS (CM.
«Teoperndeckas 4acTh»), 4TOOBI B HAlleM IpUMeEpe JAeaTh May3y Mepel 3aKpbhITHEM OKHa
MS-DQOS;

MIPOU3BECTH TPAHCIIALUIO U KOMIIOHOBKY MTPOTPaMMBI;

3aIlyCTUTh IPOrPaMMy Ha BBIIIOJIHEHUE;

4. OTIAaAMTh W MPOCIEAUTH IMOIIArOBOE BBHIIOJHEHHE MPOrpaMMbl ¢ moMomsio oTiaguuka DEBUG
i TURBO DEBUGER,;

5. pe3yibTaTr NpeACTaBUTH B BUJE TAOIUIIBL:

wn

3HaueHusl pErucTpoB 3naveHus ¢aros
ax |bx Jox  ]dx clz]|s|o|plali |d

Breimonnsemas koMaHaa

6. mo 3aBepuieHuM paboOThI mepeHecTH Bce cosnaHubie (Qainer (LAB.asm, LAB.exe, LAB.Ist,

LAB.map, LAB.obj) u3 xaramora C:\TASM B karanor E:\\I41\IVANOV\LAB;

co3math otueT (cM. «Dopma oTUeTar);

YCTHO OTBETUTH Ha KOHTPOJILHBIE BOIPOCH;

9. mo 3aBepiieHUU pabOTHI HEOOXOMMO MPEITOCTABUTD MPEIOIABATEII0 OTYCT, IIOKA3aTh CO3aHHbIC
daiiner (LAB.asm, LAB.exe, LAB.Ist, LAB.map, LAB.obj), 3anyctute mporpaMmy B pexume
OTJIQJIKK ¥ OTBETHTH HA MPE/IOKCHHBIC BOIPOCHL.

o ~

®OPMA OTUYETA

Otuer (0OBIYHBIC TETPATHBIC JIUCTHI) JOJHKEH COJIEPIKATH:

1. Ha3BaHUE U 11eJIb JJA0OPAaTOPHON PabOTHI;

2. TEKCT 3aJjaHus (KpaTKo);

3. 0JIOK-CXeMa aJIrOPUTMA TOJIBKO PeaTH3AIH PEIICHUS 33]1a9H;

4, TekcT paboueil mporpammbl LAB.asm (3adukcupoBaTb B OTYETE€ TOJBKO BBHITIOTHEHHE
OCHOBHOM 4acCTH NporpaMMsl (pelieHre 3aJjaun) 1 NpoLelypy 0XKHIaHus BBOJAa CHMBOJIA);

5. 3aMoJIHEHHYI0 TaOJUIy BBHIMOTHEHUS KOMaHJ B oTiamdyuke debug (3agukcupoBaTh B OTYETE
TOJIBKO BBITIOJTHCHHE OCHOBHOM YacTH MPOTrpaMMBbI (pelieHUe 3a/1a4ur) U MPOIEIypy OKHIIAHUS BBOJIA
CHUMBOJIA);

6. pe3yJIbTaThl BHIYHCICHUH.

7. BBIBO/JIBI 110 padore.

KOHTPOJIBHBIE BOITPOCHI

Opranu3zanus 0XXuAaHus BBOJa CUMBOJIa 0€3 3X0-COMPOBOKICHHS.
CtpyKTypa U MIpUMEHEHHE PETUCTPOB OOIIETO Ha3HAUCHHUSI.
Hasnauenue u Busibl npuMeHeHus: komanael MOV,

Ornepanus CJI0KE€HUsI IBOUYHBIX YUCEL.

Omnepanusi BBIMUTAHUS JBOUYHBIX YHCEIL.

B uém paznuurie Mex 1y 3HaKOBBIMU M 0€33HAKOBBIMU JAHHBIMU?

ook wdE

MPVUMEP BBINIOJTHEHUS PABOTBI
3AJTAYA

Hana dopmyna: X =3A + (B+5)2-C -1, rne A=10, B=19, C=5, X - nensie 3nakoBbie uucna (A, B,
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C - paccuMTBHIBAIOTCS COTJIACHO HOMEPY BapHaHTa).

Hanwmcates nporpammy, peamu3youy JaHHY0 GopMyily; peaan3oBaTh MPOLEAYPY BBIBOJA HA IKPaH
(cm. LAB.asm) Bxoanbix maHHbIX (3HadeHus kodddummentoB A, B, C) u monydeHHOro pesynbrara
(X); peamusoBaTh mpOLEAYPY OXHIAHWSA BBOJA CHMBOJIA 0€3 3XO-CONMPOBOXKACHHS (CM.
«Teoperudeckas 4acTh»), 9TOOBI B HAIlIEM IPUMEpPE JIeaTh mnay3y rnepen 3akpbituem okaa MS-DOS.
Pacninmem popmMyity 1o OTIeNBHBIM ONepanusM (aJropuT™ peaar3aliy 3a1aHus):

AX — A 3naueHue A B peructp AX
AX «— 2 * (AX) 2A B AX
AX — (AX)+ A 3A B AX
BX —B B B BX
BX «— 5+ (BX) B+58BX
BX «— (BX)/2 (B+5)/2 B BX
AX «— (BX) + (AX) 3A + (B+5)/2 B AX
AX — (AX)-C 3A +(B+5)/2-CB AX
AX «— (AX)-1 3A+(B+5)2-C-1 BAX
X — (AX) 3A+(B+5)2-C-1BX
TEKCT ITIPOI'PAMMBbI
model SMALL
stack 100h
dataseg
X dw ?
Y dw ?
A dw 10
B dw 19
C dw 5
ENTR db 0Dh,0AN,'$'
LNGTH dw 6
ANSWERA db "A="$
ANSWERB db "B=","'$'
ANSWERC db "C=","$'
ANSWERX db "X="E
BUF db 6 dup(?),'$'
TO_WAIT db "Press any key to continue ...",'$'
codeseg
startupcode
BEG: mov AXA
sal AX,1
add AXA
mov BX,B
add BX)5
sar BX,1
add AX,BX
sub  AX,C
dec AX
mov X ,AX
lea  DX,ANSWERA
call  OUTPT
mov BXA
mov Y,BX
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call
lea
OUTPT
mov
call
lea
OUTPT
mov

call

call

mov Y,BX
call
lea
call
mov
mov
call
lea
call
call
jmp

TO_SCREEN proc
lea
mov
call
lea
call
lea
call
ret

TO_SCREEN endp

OUTPT proc
push AX
mov
int
pop AX
ret
OUTPT endp
TO_ASCIlI  proc
push
mov
CL_BUF: mov
inc
loop
mov
or
jns
neg
xor DX,DX
div
add
dec
mov

inc

TO_SCREEN
DX,ANSWERB

BX,B
TO_SCREEN
DX,ANSWERC

BX,C

TO_SCREEN
DX,ANSWERX
OUTPT

BX,X

Y,BX
TO_SCREEN
DX, TO_WAIT
OUTPT
IN_KEY

QUIT

BX,BUF
AX,Y
TO_ASCII
DX, [bX]
OUTPT
DX,ENTR
OUTPT

AH,9
21h

DX SI AX
CX,LNGTH
byte ptr [BX],""
BX

CL_BUF

SI,10

AX,AX

TO_ DIV

AX TO_DIV

Sl

DX,'0’

BX

byte ptr [BX],DL
CX
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or AX,AX

jnz  TO_DIV
pop AX
or AX,AX
jns NO_SYM
dec BX
mov  byte PTR [BX],-'
inc CX
NO_SYM:
pop SIDX
ret

TO_ASCIl  endp
IN_KEY proc

push AX
mov AH,8
int 21h
pop AX
ret

IN_KEY endp
QUIT: exitcode 0
END

HpnMepHaﬂ TEMATUKA TEM 1JIl KOHCIICKTUPOBAHUSA

Tema 1. Uneonorust 6MOKOMIBIOTEPOB

Tema 2. @yHKIIMOHATBHBIE OCOOCHHOCTH KBAHTOBBIX KOMITBIOTEPOB.

Tema 3. MHOronponeccopHbie CUCTEMBI.

Tema 4. [InaHmeTHble KOMIBIOTEPHI HA 0a3e onepalnoHHOM cucteMsl 10S.
Tema 5. MukpokoMmpIOTepHI Ha 0a3e ornepanuonHoi cucreMsl Android.

IIpumepHbIe BONPOCHI K 3a4eTy € OLIeHKOH
Knaccugukaius BBIMMCIUTEIbHBIX CUCTEM.
Knaccudukanus 9BM: no npuHuuny neicTBus, 1o 3TarnaM Co3AaHHus.
Knaccugukarus 9BM: no Ha3Ha4yeHHU10, IO pazMepaM U (PyHKIIMOHATBHBIM BO3MOXKHOCTSIM.
bonbmme 3BM. Mansie 9BM.
CynepOBM. Cepsepsl.
[TepconanbHble KOMNbIOTEPHI. Paboune cTanuuu.
ApPXHUTEKTYpa BBIYUCIUTEIBHBIX CUCTEM.
[TonsiTue apxuTekTypbl KoMmnbioTepa. OcHOBHbIE PpyHKIIMK DBM.
[TpyHIMIIBI COBPEMEHHON apXUTEKTYpPBl KOMIIBIOTEPA.
10 CtpyKTypa nepcoHaIbHOr0 KOMIIBIOTEpA.
11. CocraB MuKpoIIpoLeccopa.
12. OcHoBHas namMsTh. BHemmHss maMsth. ctounuk nutanus. Taiimep.
13. JlonomHUTENbHBIE CXEMBI MUKPOTIPOIIECCOPA.
14. IlpepriBanus. Buasl npepoiBanuii. Kontposiep npepsiBanuii. OOpaboTUHKK MpepbIBaHUM.
15. Dnements! koHcTpykumu [1K.
16. BayTpumammHHBIN cucTeMHBIN nHTepdeiic. CucTeMHas rHA.
17. IlInna FSB-QPB.
18. Illuna QPL
19. [lInna HyperTransport.
20. Apxurektypa Intel Core i7.
21. Jloxaneusble muHbL [1una PCI.

wCoNoOR~WNE
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22. IlIuna PCI Express.

23. [una AGP.

24, lluna USB. IIuna Wireless USB.

25. [lluna IEEE 1394.

26. Muxkpornporeccop. Pa3psiiHOCTs IWHBI JAHHBIX. AJAPECHOE MPOCTPAHCTBO.

27. Mukpomnporteccopsl CISC. MHorosiiepHbIie MpOoIecCophI.

28. Muxkponporeccopsl RISC. Poccuiickne MUKpOTIPOLIECCOPEI.

29. OCHOBHOM aNTOPUTM PabOTHI MPOIECCopa.

30. YerpoiicTBO ynpaBieHuUsI.

31. ApudMEeTHKO-JIOTHIECKOE YCTPOKUCTBO.

32. Peructpsl MUKpPOTPOIIECCOPA.

33. Knaccudukamus namsatu. KEII-namsate. KomupoBaHue BHENTHUX HAKOTTUTEIICH.

34. OcHoBHas maMsTh. OU3NYecKas CTPyKTypa.

35. @msur-namate. Jlornueckas cTpykrypa. BupTyanbHas maMsTh.

36. Buemnss namsate. HIMJI[. HHKM/I. TexHomoruu 3anvcy TaHHBIX.

37. Unrepdeticer xectkux quckoB. Marepdeiic ATA. SATA. eSATA. SAS. SCSI. Fibre Channel.

38. Tuckossie MmaccuBbl RAID. RAID 0, 1, 5.

39. Hakonurenu Ha ontnueckux nuckax. CD. DVD. HD DVD.

40. Blu-ray. Kozap! pernonoB. CpaBHEHHE CTAaHIAPTOB ONTUYCCKUX JIUCKOB.

41. 3anuchIBarolUe ONTHYECKHE U MarHUTOONTUYECKHE HaKomuTenu. Hakonurenu Ha MarHuTHOM
JICHTE.

42. Nucnneit (monutop). Jucren Ha XKK. {ucruien na 6aze DJIT.

43. IlpunTtepel. Matpuunble npuHTEpbl. Tepmonpuntepbl. CTpyiiHble HpHHTEpHL. JlazepHble
npuHTepsl. [InoTTeps!.

44. YcrpoiicTBa BBosia U BbhiBoAa. KimaBuatypa. Ckanep. Y cTpoiicTBa MECTOyKa3aHHs.

45. AcceMbiiep Kak MallIMHHO-OPUEHTHUPOBAHHBIN S3bIK TPOrpaMMUpoBaHusa. OCHOBHBIE MOHSATHS.

46. Opranu3anys ornepaTuBHON MaMSTH.

47. CtpykTypa nporpammsl Ha AccemOepe.

48. CermMeHTHas OpraHU3as TIPOTPAMMBI.

49. [lupexTtuBbl Accembiepa.

50. Komans! si361ka AccemOiepa.

IIpumepHBbIe TEMBbI KYpCOBBIX padoT
CoBpeMEHHbBIE MUKPOITPOLIECCOPHI.
WnTepdeiicpl nepudepuitHbIX yCTPOUCTB.
Muxkpornpoieccopsl Uisl CEpBEPOB.
ApXHUTEKTypa MaTEpUHCKHX IUIAT.
MHoronpouneccopHble CUCTEMBI.
KonguryprupoBanue cereBbIx (pailyioBbIX CHCTEM.
CoBpeMEHHbIE ADXUTEKTYPBI BEIUNCIUTEIBHBIX CUCTEM.
ApXHUTEKTYypa YHUBEPCATbHBIX MUKPOIPOLIECCOPOB.
ApXHUTEKTYpa MUKPOIIPOLIECCOPOB.
BoruncnuTenbHbIE CUCTEMBI.
AnmnapaTHOe NpeCTaBIEHNE IEPCOHATIBHOTO KOMIIBIOTEPA.
ApXHUTEKTYpa CUCTEMBI KOMaH/.
CynepKOMITbIOTEPHI.
HelipokoMnbrOTEPHI.
Muxkponporeccopbl MOOMIBHBIX CUCTEM.
HanopoOoTsbL.
Buopo6oTs!.
[TporpamMmmMHoe obecrieueHue sl MPOrpaMMHUPOBAHUS POOOTOTEXHUUECKUX CHCTEM.
KoHcTpyKTOpBI IpOrpaMMUPYEMBIX pOOOTOB.
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20.  Oo0pa3zoBarenbHas poOOTOTEXHUKA HA OCHOBE MUKPOKOHTpoIuiepa Arduino.

21. HckyccTBEeHHBINM MHTEIIIEKT B POOOTOTEXHHUKE.

22.  MogenupoBaHHie U KOHCTPYHPOBAHUE B POOOTOTEXHHKE.

23. broHuKa 1 3BOJIIOIIMOHHAS pOOOTOTEXHHKA.

24.  MexaTpoHHKa U pOOOTOTEXHUKA.

25.  BpuuciuTenbHbIC YCTPOICTBA B CHCTEMaX yIPaBICHHs pOOOTOB.

5.4. Meroauyeckue MaTepualjibl, onpeejsiiolie Mpoueaypbl ONEeHMBAHUSA 3HAHWIN, YMEHMH,
HABBIKOB W (WJIHM) ONbITA AeATEJBHOCTH, XAPaAKTEPH3YIOIIUX JTanbl (OpMHUPOBAHHUS
KOMIIeTeHIN i

Obmree konmuyecTBO OaiIoB Mo AucuuiuiHe - 100 6amios.

MaxkcuManbHOe KOJIMYecTBO OauioB, KOTOpOe€ MOXHO HaOpaThb B TEUEHHE ceMecTpa 3a
MIOCEIIaeMOCTh, BBINIOJHEHHE J1a0OpaTOpHBIX paboT, TECTUPOBAHUSA M HamucaHue KOHCreKkToB — 70
0aoB.

3a TMOArOTOBKY KOHCIIEKTOB II0 CaMOCTOSTENbHOW pabore oOywaromwuiics HaOpaTh
MakcumaiabHO 10 6aios.

3a BBIIIOJIHEHUE JIA0OPATOPHBIX paboT oOyyarouuiics MokeT HabpaTh MakcuMasibHO 40 6aioB
(10 pa6or mo 4 6amna).

3a TectupoBaHue OOydaromuiicss Moxer HaOparb MakcumanbHO 20 OammoB (20 TecTOBBIX
BOIIPOCOB 10 1 ay 3a KaXKIbli).

MaxkcumanpHasi cymMmma 0aiioB, KOTOpBIE O0yYaroIIMKCS MOXKET HaOpaTh MU CAaye 3adera C
OILIEHKOM, cocTaBisieT 30 0ajIoB.

HIxaJia oneHUBAHMA 3249€TAa C OLICHKOM.

Kputepuu onenuBanus Banibl

CraBuTCs, €CiaM CTyIEHT OOHApyKMBAaeT  BCECTOPOHHEE, CHCTEMAaTHYEeCKOE U 26-30
rayOOKoe 3HaHHME MPOrPaMMHOrO MaTepualia [0 JHUCHHIUIMHE; OOCTOSTENbHO
AHAIM3UPYET CTPYKTYPHYIO B3aUMOCBS3b pAcCMAaTpPUBACMbIX TEM M Pa3/IeioB
JUCLUIIIMHBL, YCBOWJI OCHOBHYKO M 3HAaKOM C JIOIOJIHMTEIIBHOM JIMTEPATYPOU,
PEKOMEHJIOBAaHHOM MPOTrpaMMOM, a TaK)Ke€ YCBOMJI B3aMMOCBS3b OCHOBHBIX MOHSTHI
JUCHUIUIMHBI B UX 3HAYEHUHU JJIs TpuoOpeTaeMoil mpodeccuu; nposiBUI TBOPUECKUE
CIIOCOOHOCTH B TOHMMAaHHH, H3JI0KEHUH U MCIIOJIh30BaHUN YIEOHOTO MaTepHaa.

CraBuTcs, eciy CTyIeHT, OOHapyXHMBAeT MOJIHOE 3HAHHE NMPOrPaMMHOI0 MaTepuaa, 21-25
YCIICNITHO BHIMOJIHSET MPEAYCMOTPEHHBIC B MPOTpaMMe 33/1aHusl; YCBOMII OCHOBHYIO
JUTEpaTypy, PeKOMEHJOBAHHYIO B MPOrpaMMe; MoKa3all CHCTEMAaTHYEeCKUN XapakTep
3HaHUH 1O MTUCHHUIUIMHE W CHOCOOEH K HMX CaMOCTOSITEJIbHOMY TOIOJIHEHHIO W
OOHOBJICHHIO B XOJI€ JajibHeHIIe 00pa3oBaTeIbHON A TeIbHOCTH.

CraBuTcsi, €cid CTyIEeHT OOHAapYy)KMBAeT 3HAHWE OCHOBHOTO MPOTPaMMHOTO 16-20
MaTepuaia B oObeMe, HEoOXOoauMOM IJs  JalbHedInero oOydeHus U
po(ecCHOHATLHON ~ NTeATEIBHOCTH; CIPABISETCS C  BBINIOJHEHUEM  3aJaHMA,
MPEeIyCMOTPEHHBIX  TPOTPaMMOi;  3HAKOM C  OCHOBHOM  JHUTEpaTypoi,
PEKOMEHIOBAaHHOW TMPOTrPaMMOM; JOIYCKAaeT MOTPEITHOCTH HETPUHIMITHAIHLHOTO
XapakTepa B OTBETE HA 3a4eTe C OI[CHKOM.

CraBuTCS B TOM Ciy4dae, €CIM CTYACHT OOHapyXHWBaeT MpoOensl B 3HAHUSIX 0-15
OCHOBHOTO MPOTPaMMHOT0 MaTepuaia, IOMYyCKaeT MNPUHIUIMHAILHBIE OIMIHOKH B
BBITIOJTHCHUH TIPETYCMOTPEHHBIX MPOTPaMMON 3a/TaHUM.

3ammTa KypcoBoii padoThl
K 3ammure KypcoBoil pabOThI JOIMYCKAIOTCS CTYACHTHI, BBITIOJHUBIINE 3a/laHUE KypCOBOU
paboTel B monaHOM oOBeme. Ha 3ammTe CTyA€H BBICTYMaeT ¢ JOKIAJOM B COINPOBOKICHHUU
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npe3cHTauu, B KOTOPOM H3JIara€t OCHOBHBIC PC3YJIbTAThl HCCICOAOBAHUA. Ilo oxoHuanuu

BBICTYIUICHHS CTYJICHT JIOJDKEH OTBETHUTH Ha BOIIPOCHI 110 TEME KYPCOBOM pabOTHI.
Oo1m1ee konmuyecTBO OAIIOB, KOTOPOE MOKHO HAOpaTh 3a KypcoByto pabory — 100 6asmos.

IlIka/ia oleHUBAHUsSL KYPCOBOH padoThI

YPpoBHHU OLleHNBAHUSA

Kpurepun ouneHuBaHusi

Baniabl

OYEHKAa «KOMAUYHO»

BricTaBisiercs 3a KypcoByr paboTy, KOTOpas HOCUT
UCCJIEIOBATEIbCKUNA  XapaKTep, HUMEET IPaMOTHO
M3JI0’KEHHBIH TEOPEeTUYEeCKUIl paszzern,
XapaKTepU3yeTcs JIOTMYHBIM U I0CJIEI0BaTEIbHBIM
U3JIO)KEHHWEM  MaTepuajga C  COOTBETCTBYIOLIUMU
BBIBOJAMU M OOOCHOBAHHBIMHU MPEIOKEHUSMH IO
MPAKTHYECKOMY MIPUMEHEHHUIO pe3yabTaToOB
UCCIIEIOBaHMsI; MpU €€ 3aluTe o0yvarouiuiics
MOKAa3bIBaeT TJIyOOKHWE 3HAHUS BOIPOCOB TEMBI,
CBOOOZAHO omepupyeT JaHHBIMU  HCCIIEJOBaHMUS,
BHOCHUT 000CHOBaHHBIE MPeII0KEHUS 1o
IIPAKTUYECKOMY IIPUMEHEHHUIO pe3yJIbTaTOB
UCCJICIOBAHMsI, YE€TKO OTBEYAeT Ha IOCTaBJICHHbBIE
BOIPOCHI.

81-100

OYEHKA «Xopouto»

BeicraBisiercs 3a paboTy,  KOTOopas  HOCHT
UCCIICIOBATEIbCKUI  XapakTep, HUMEEeT IPaMOTHO
U3JI0KEHHBIH TEOPETUYECKHH paszen,
XapaKTepU3yeTcsl JIOTMYHBIM U TOCJIEI0BaTEIbHBIM
U3JI0KEHWEM MaTepHala, OJHAKO HMMEeT He BIIOJHE
000CHOBAHHBIE BBIBOJIBI U HE UMEET NPEIOKEHUH 110
PAaKTUYECKOMY IPUMEHEHUIO pe3yibTaToB
UCCIIEIOBaHMs; IpU €€ 3aliuTe OoOydaromuics
MIOKA3bIBA€T 3HAHUE BOIPOCOB TEMBI, OIEPUPYET
JAHHBIMU HCCIIeIoBaHUsA, 0e3 0COOBIX 3aTpyIHEHUM
OTBEYAET HA NTOCTABJIEHHBIE BOITPOCHI.

61-80

oyeHKa
«Y00871emE0PUMENbHOY

VY I0BIETBOPUTENEHO»  BBICTABISIETCST 3a  pabory,
KOTOpasi HOCUT B OOJIbILIEH CTENEeHH ONMucaTeNbHbIH, a
HE WCCIIENOBAaTeNbCKUN XapakTep; padoTra WMeeT
TEOpPETUYECKU pazfell, 6a3upyercss Ha MPaKTHYECKOM
Mmarepuare, HO XapaKkTepu3yeTcs
HEMOCJIE0BAaTEIbHOCTRIO B M3JIOKEHHUS] MaTepuaa,
NPeJICTaBJICHHBIE BHIBOJIBI aBTOPA IJIOXO 0OOCHOBAHBI;
opu  ee  3amuTe  OOyYaroIIMHCS  HPOSBIISET
HEYBEPEHHOCTh, TOKa3bIBAET cllaboe 3HAHHE BOIPOCOB
TEMBI, HE JJaeT MOJHOTO apryMEHTHPOBAHHOTO OTBETA
Ha 3aJIaHHBIE BOITPOCHL.

41-60

oyeHKa
«Hey0081emE8oOPUMETIbHO

BeicraBisiercss 3a  pa0oTy, KoTopass HE HOCHUT
UCCIIIOBATEICKOTO  XapakTepa W HE OTBEYAeT
TpeOOBaHUSAM, TMPEIBIBIAEMBIX K  BBIIOJHEHUIO
KYpCOBBbIX paboT; B paboTe HET BBIBOJOB, JIMOO OHU
HOCAT JIeKJIapaTUBHBIM  XapakTep; TMpH  3alluTe
KypcoBoil  pa0oTbl  oOywaromuiicss 3aTpyaHsieTcs
OTBEYaTh Ha IIOCTABJIIEHHBIE BOIIPOCHI IO TEME, HE
3HAaeT TEOpUU BONpOCa, IPU OTBETE JOIYCKAET

0-40
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YPpoBHU OLleHNBAHUSA Kpurepun ouneHuBaHust Bbanabl

CYIICCTBCHHBIC OH_II/I6KI/I, K 3allUTC HEC ITOAT'OTOBJICHBI
HarJsiJHbIC ocoOus u Pa3aaTOUYHbIC MATCPUAJIbI.

Hrorosas mkaja ouneHUBaAHUS pe3yJbTaTOB OCBOCHUSA NUCHHUIIIMHBI.

WrtoroBasi omneHka MO JIUCUUIUIMHE BBICTABJISETCS IO MpHUBEACHHON Huxke mkane. [lpu
BBICTABIICHUW HMTOTOBOH OIICHKH MPEMOAaBaTeNIeM YYHUTHIBAeTCS paboTa OO0ydaromierocss B TCUCHUE
OCBOEGHUS JUCLUILINHBI, @ TAK)KE OLICHKA 110 MPOMEKYTOYHON aTTeCTALIUU.

KoanuecTBo 0a1510B OueHka no TPaAUIMOHHOM IIKAJIe
81-100 OTIHYHO

61-80 Xoporio

41-60 Y 10BIIETBOPUTEITHHO

0-40 HeynoBierBoputenbHO

6. YAEBHO-METOANYECKOE U PECYPCHOE OBECHNEYEHHUE JUCLHHUITIJIMHbBI

6.1. OcHoBHas IMTEpaTypa

1. Hosoxwunos, O.II. Apxurektypa OBM u cucrem B 2 4.: yyeOHOe mocoOue sl BY30B. —
Mockaa : FOpaiir, 2023. — Tekcrt : anexTponnsii. — URL:

https://urait.ru/bcode/516640

https://urait.ru/bcode/516641

2. CaxneB, A. M. Lludposbie yCTpOHCTBA U MUKPOIIPOIIECCOPHI : YIeOHOE TTOCOOHE ISl BY30B. —
2-¢ wm3non. — MockBa: HOpaiir, 2023.— 139c.— Tekcer : osnektponnbii. — URL:
https://urait.ru/bcode/514342

3. Toncrobpos, A. II. Apxurekrypa 9BM : yuebHOe mocobue Juist 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-OpHEHTUPOBAHHbBIE $3BIKM IPOrpaMMUpOBaHUs. BBeneHue B
accemOuniep / II. FO. BynakoB. — Cankr-IlerepOypr : Jlanp, 2023. — 144 c¢. — ISBN 978-5-507-
45490-7. — Texkcr : snektpoHHbd // JlaHb : 3neKTpoHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/302627 (nata ob6pamenus: 02.07.2024). — Pexxum gocTyma: Ais aBTOpU3.
IIOJIb30BaTENEH.

6.2. JlonmostHUTEIbHAS JIUTEpPATypa

1. Jleontbes, A. C. ApXUTEKTypa BBIUUCIUTENBHBIX CUCTEM : yueOHoe nmocodue. — Mocksa : PTY
MUPDA, 2021. — 125 ¢. — Tekcr : anextponnsiii. — URL: https://e.lanbook.com/book/176539
2. HeemoBa, O. JI. ApxuTekTypa BBIYHUCIUTENBHBIX CHUCTEM : YydeOHoe mnocobue. — CaHKT-

[TerepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2021. — 72 c. — Tekcr : anekrponsbiii. — URL:
https://e.lanbook.com/book/279440

3. Muenuna, C. A. DJICKTpOHUKA U CXEMOTEXHHKA : YICOHUK U MPAKTUKYM JJIS BY30B. — 2-€ M3,
— Mockaa : FOpaiit, 2023. — 270 c. — Tekcr : anexkrponnsiii. — URL: https://urait.ru/bcode/514159
4. Mycuxun, A. I'. ApxuTekTypa BBIYMCIUTENIbHBIX MAlllUH U CUCTEM : ydeOHoe mocobue / A. T
Mycuxun, H. A. CmupHoB. — Mocksa : PTY MUPOA, 2021. — 271 c. — TekcrT : 27€KTpOHHBIA. —
URL: https://e.lanbook.com/book/218417

5. Ipaxtuxym no undopmatuke : yueonoe nocodue / H. M. Anapeesa, H. H. Bacumok, H. U. Ilax,
E. K. Xennep. — 2-e m3n. — Cankr-IlerepOypr : Jlanb, 2022. — 248 ¢. —TeKcT : 2JIeKTPOHHBINA . —
URL.: https://e.lanbook.com/book/205961

6. TempOyx, C. C. Cetu OBM u TeneKkOMMYHHKAIMH. APXUTEKTypa M OpraHu3anus . ydeOHoe
nocobue / C. C. I'enb0yx. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-3474-9.
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— Teker : osnekrtponnsld // Jlamb : 3JeKTpoHHO-OmOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/206585 (mata obpamenus: 02.07.2024). — PexxuMm moctyma: Jyisi aBTOPHU3.
II0JIb30BAaTENIEH.
7. Mopoxun, [I. B. MukponporeccopHple CHCTEMbl Ha OCHOBE MHKPOKOHTposuiepoB STM32:
nabopaTopHbIN MpakTUKyM : yaeOHoe mocobdue / JI. B. MopoxuH, B. U. Msicaukos, A. B. IBaHoB. —
Womkap-Oma : III'TY, 2023. — 112 ¢. — ISBN 978-5-8158-2334-1. — TekcT : 31eKTpoHHsIi // JlaHb
NIEKTpOHHO-OMOMoTeunass cucrema. — URL:  https://e.lanbook.com/book/360854 (mata
obpamenusi: 02.07.2024). — Pexum goctyna: i aBTOPHU3. MOJIb30BaTEICH.
8. ConbkuH, M. A. MukponpoueccopHsie cucteMbl. PazpaboTka mporpaMMHOro odecreueHust A
MUKPOKOHTpoJIiepoB cemeiictBa AVR : yue6Hoe mocobme / M. A. Conpkun, A. A. lllamun. —
Bonorna : Uadpa-Umxenepust, 2023. — 96 ¢. — ISBN 978-5-9729-1211-7. — Tekcr : 3NEKTPOHHBIH
// Jlanp : smekTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/346523 (mara
obpamenusi: 02.07.2024). — Pexum noctyna: ajisi aBTOPHU3. OJIB30BATEIICH.

6.3. Pecypchl HH(OPMAIIHOHHO-TEJIEKOMMYHUKAIMOHHO# ceTH « AHTEepHET»
1. Bupryanpnas mammuaa Oracle VM VirtualBox [DnextponHblii pecypc]. - Pexxum mocryma:
https://www.virtualbox.org

2. BuptyanbHas mammHa VMware Workstation [DnekTpoHHsblif pecypc]. — Pexum poctyma:
http://lwww.vmware.com/ru/products/desktop_virtualization
4. ExxenHeBHBIM  DIMEKTPOHHBIN KypHan [DnekTpoHHBIM pecypc]. — Pexum gocryma:

http://www.3dnews.ru

5. Nutepuer-Yuusepcuter Mubopmanmonusix TexHonoruil [DnekTpoHHbIl pecypc]. - Pexum
nocryma: http://www.intuit.ru

6. O6pazoBarenbHbli  caliT mo Arduino [DnektpoHHbli pecypc]. — Pexum pgocryma:
http://amperka.ru/

7. OnepaTuBHbIE HOBOCTH, 0030pbl U TECTHPOBAHHE KOMIIBIOTEPOB [DIEKTPOHHBINA pecypc]. -
Pesxxum noctyna: http://www.ixbt.com

9. Onepanuonnas cucreMa Ubuntu [OnekTpoHHbI  pecypc]. - Pexum  gocryma:
http://www.ubuntu.com

7. METOAUYECKUE YKA3ZAHUSA 1O OCBOEHUIO JTUCHUITJIMHBbI
1. Meroanueckue peKOMEH AU 110 TOJITOTOBKE K MPAKTUYECKUM 3aHITHSIM.
2. Metoauveckre peKOMEH/IallUY TI0 OpTraHU3aI[ui CAMOCTOSTEILHOU PabOTHI.
3. Metoauueckue peKOMEHIallMK IO HATUCAHHUIO KypCOBOU pabOThI

8. HH®OPMAIIMOHHBIE TEXHOJIOTUU JJds OCYILECTBJIEHUSA
OBPA30OBATEJIBHOI'O TPOLECCA IO INCIHUAIIVIMHE

JInneH3uoHHOE MpOrpaMMHoOe ol0ecredeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudpopmannoHHbie CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLirocy»

[Tpodeccuonanbabie 6a3bl JAHHBIX
fgosvo.ru — Tlopran PenepaabHbIX TOCYIAPCTBEHHBIX 00pA30BATENLHBIX CTAHAAPTOB BBICIIETO
o0OpazoBaHus
pravo.gov.ru - OpunraibHbII HUHTEPHET-IIOPTAI IPABOBOK MHGOPMAIIUH
www.edu.ru — ®enepanbHblii mopran Poccuiickoe o06pa3oBaHue
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

CB0OOHO pacrpocTpaHsieMOe MporpaMMHOE OOecreueHHe, B TOM YHCIE OTEUECTBEHHOTO
IIPOM3BOCTBA

OMC IIneep (151 Bocripou3BeAeHUsI DIIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

MatepuanbHO-TEXHUYECKOE 0OecrieyeHe TUCIIUILIMHBI BKIIOYaeT B ceOs:

- y4yeOHBIC ayAUTOPUH IJIsi MPOBEIACHUSA YYEOHBIX 3aHATHH, OCHAICHHbIE O0OPYJOBaHUEM U
TEXHUYECKUMU CpEACTBAMU OOydeHHs:: y4yeOHOH MeOenblo, JIOCKOM, JIeMOHCTPAIlMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIIBIOTEPAMH, IPOCKTOPOM;

- TOMEIICHUs [UIsl CaMOCTOATEIbHOW pabOThl, OCHAIICHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOYKHOCTBIO TMOAKIIOYeHHEM K cetu «MHTepHeT» M obecredeHneM J0CTyma K 3IEKTPOHHOH
nH(popMaLOHHO-00pa30BaTENbHOM cpeie.
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