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

HenasiMvu o0CBOEHHUS JAUCHUIUIMHBI «APXUTEKTYpa BBIUYUCIUTEIBHBIX CHCTEM» SIBIISIOTCS
(hopMHUpPOBaHKHE CHUCTEMATU3UPOBAHHBIX 3HAHUH M HABBIKOB B O0JIACTH apXUTEKTYPhl KOMITBIOTEPA,
HavalbHasl MOATOTOBKA B O0JIACTH OpraHU3allid U (PYHKIIMOHWPOBAHWUE BBIYMCIIMTEIBHBIX CHCTEM,
OBJIaJICHUE 0A30BBIMU YMEHUSAMH MPU PabOTE C CUCTEMHBIM MMPOTPAMMHBIM 00E€CIICYCHUEM.

3agauM JUCHMILIUHBI

- U3YYEHHE OCHOBHBIX KJIACCOB BBIUMCIMTEIBHBIX CHCTEM, CTPYKTYpbl MHUKPOIPOLECCOPOB U
OCHOBHBIX (DYHKIIMOHAJIbHBIX CBOMCTB COBPEMEHHBIX KOMIIBIOTEPOB;

- (opMHpOBaHUE MPEACTABICHUNA O 11€JI€BOM HA3HAYEHUH BBIUYMCIUTEIBHBIX CUCTEM, O 0a30BbIX
(GYHKIMOHATIBHBIX BO3MOYKHOCTSIX KOMIIBIOTEPOB, O c(hepax NPUMEHEHUs BBIYUCIUTEIBHBIX CHUCTEM
Pa3IMYHbIX KJIACCOB.

1.2. [lnanupyempble pe3yabTaTbl 00y4eHUs

B pesynbprare OCBOEHHS JaHHOW AMCUUIUIMHBL y OOydarommxcsi (pOpPMHUPYIOTCS CIEIyIOIIue
KOMIIETEHINH:

OIIK-9. Cnoco0GeH MoHNMATh TPUHITUITEI paOOTHl COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHH
MCHOJIb30BaTh UX JJIS pellieHus 3a/1a4 IPpopEeCCHOHATIBHOM 1€ TEIbHOCTH

2. MECTO JUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOI'PAMMBI
JluciumuinHa BXOIUT B 00s3aTeNbHYI0 4acTh bioka 1 «AuciuiuinHel (MOIYIIH)» U SBIISCTCS
00s13aTeBbHOM ISl U3yUYCHHUSI.

Jns ocBOEHUS NUCUMIUIMHBI CTYIEHTBHI MCIOJB3YIOT 3HAHMS, YMEHHS, HABBIKU, MOJYYEHHBIE U
chOpMUpOBAaHHBIE B XOJA€ H3yYeHHUS ITUCHUIUIMHBI «CHUCTEMHOE M TPUKIATHOE TMPOTPaMMHOE
obecnieuenuey, « THPOpMAIMOHHBIE TEXHOJIOTUU M OCHOBBI KHOEPOE30TIaCHOCTH ».

W3ydyeHrne AUCUMILIUHBI «APXHUTEKTYpa BBIYMCIUTENBHBIX CHCTEM» sBIsieTca 0a30il Juis
JNAJbHEWIIEr0  OCBOEHUS  CTYJEHTaMu  JUCUUIUIMH  «KOMIBIOTEpPHOE  MOJEIUPOBAHUEN,
«Teopernueckrie 0OCHOBBI HHPOPMATHKNY, «O0IauyHbIe TEXHOJIOTUUA B 00pa30BaHUNY U TPOXOKACHUS
MPaKTUKH.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBbI
3.1. O0beM JUCHUIIINHBI

®opma o0yueHust
IMoka3arenb 00beMa AUCHUIIIHHBI
OuHnas
OO0BeM TUCHMILIMHBI B 3a4€THBIX €IMHHUIIAX 4
O0beM TUCIUTUIMHBI B Yacax 144
KonrTakTHas padora 112,5
Jlexmm 42
JlaGopaTopHble 3aHATHUS 70
KoHTaKkTHBIE Yackl HAa MPOMEKYTOUHYIO ATTECTALHNIO: 0,5
3a4eT ¢ OLEHKOMN 0,2
Kypcosast pabota 0,3
CamocrosTenpHas padora 6
Kontpounb 25,5

dopma IpOMEKyTOUHOW aTTECTAIMU: 3a4eT C OIEHKOW U KypcoBasi padboTa B 9 cemectpe.
3.2. ConepxaHue TUCHMILIUHBI

HaunmenoBanue pa3jiesioB (Tem) KoanuectBo
AUCHUIIVIMHBI ¢ KPATKUM COACPKAHUEM qacoB




Jleknuu

JlabopaTopHble 3aHSITHS

Tema 1. BBeneHue B apXUTEKTYpy BBIUUCIUTEIbHBIX CHCTEM

Hcropust pa3BuUTHsS KOMIIbIOTEpHOW TexHUKU. Kiaccudukamms DBM.
Knaccupukanus 9BM no npunnuny aevictus. Lludposbie BEIMUCTUTEIbHBIC
MamuHbl  (LIBM). AHanmoroBble  BBIYMCIHTENbHBIE MamuHbl  (ABM).
I'uGpunnsie Bbruucnurensubie MamuHbl (I'BM). Knaccuduxamus 3BM mo
stanaMm co3nanus. [Tokonenus OBM. Krnaccudukanus 9BM no HazHaueHUIO.
YHuBepcalbHbIE OBM. [TpobneMHO-OpHEHTUPOBAHHEIE OBM.
CneunamusupoBanneie OBM. Knaccudpukauus DOBM mno pasmepam u
(YHKIIMOHAJIBHBIM BO3MOXHOCTSIM. MHoromnonb3oBareabckue MUKpoOBM.
[Tepconanbubie kommnbioTepbl (I1K). PabGoume cranumu. Cepsepsl. bonbiine
OBM. Mansie OBM. CynepOBM. IlepenocHsle kommnbioTepbl. TeHaeHIMH
pa3BuTusl apxuTekTypbl OBM. PacnpeneneHHas HeHpOHHas apXHUTEKTypa.
TpaHcnblOTEpHI.

Tema 2. ®ynkunonansHas cTpykrypa O9BM

IlonsiTe apXUTEKTypsl KOMIBIOTEPA. @OYHKIMOHAIBHBIE BO3MOXHOCTH
komnetorepa. Jlocrouncrea IIK. CrpykTypa nepcoHaJbHOIO KOMIIBIOTEPA.
Mukponporneccop.  YCTpOHCTBO — ynpaBiieHUs.  ApUPMETHKO-IOTHUYECKOE
ycrpoiictBo.  MukpomporeccopHas —namsaTh.  WuTepdelicHas  cucrema
Mukpompoueccopa. [lopr BBoma-BeIBOJA. ['eHepaTOp TAaKTOBBIX HMITYJIBCOB.
Cucremnas mmHa. Kogosad mmHa nansbeix. KonoBas mmnaa aapeca. Kogosas
muHa uHCTpyKuui. Illuna nwuranus. OcHoBHas mnamsaTh. [locTosHHOE
3allOMUHAIONIEE  YCTPOMCTBO. OmNepaTHBHOE 3allOMUHAIONIEE YCTPOMCTBO.
Buemnsas namsate. Ucrounuk nuranud. Taiimep. BHemHue ycTpoiicTsa.
JononnurensHsle cxeMbl. Marematudeckuii  conpoueccop. Konrtposiep
npsimoro jgoctyna k namsatu. Comporeccop BBoja-BbiBoja. Kontposiep
npepbiBaHuii. Buael npepeiBanuii. OOpabGoTuuku npepbiBaHuid. Bektop
IIPEPHIBAHHUS.

Tema 3. IllunHast cucTeMOTEXHUKA

[TonsiTe BHYTPUMAIIMHHOTO CHUCTEMHOro uHTep(elica. MHOroCBsA3HbIN
untepdeiic. OnnocBs3HbIN uHTepdelic. [IpomyckHas CIOCOOHOCTh IIMHBI.
[Ivnaer pacmmpenuit. TpexmumHHasg 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. Illuna PCI 2.1. IlIuna PCI-X. PCI Express. PCI Express 2.0.
PCI Express 3.0. PCI Express External Cabling. [ITuna 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. Pa3bémbl
FireWire. BricTponelicTBie KOMIIBIOTEPA.

Tema 4. MammuHHBIE KOMAH/IBI
Crpykrypa u Buabl komania. Anroput™m. Komanna MamMHHOW MpOrpamMMBI.
OnepanmoHHasi 4YacTh KOMaHJIbl. AJIpecHass dYacTh KOMAaHIBI. | HIOBast
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CTPYKTypa TpEeXaJApeCcHOW KOMaHIbl. THUIIOBas CTPYKTypa [BYXaJIpeCHOU
KOMaH[bl. TumoBas CTpyKTypa OJHOAIpeCHOM KoMaHIbl. besaapecHas
komanaa. CoctaB MamMHHBIX KoMaoz. Omnepauuu Oe3yclIOBHOHM Iepeaayu.
Ornepanuu ycJIOBHOM nepeiayu.

Tema 5. CtpykTypa MUKpoOIIpo1ieccopa

Muxkponporeccop (LEeHTpaldbHBIM mpoueccop). Pa3psaHoCTh IIUMHBI JAHHBIX.
Anpecnoe mnpoctpanctBo. Mukpornponeccopsl Ttuna CISC. KEII-namsars.
Mhmuorosiaepusle  npoueccopsl. Mukponponeccopsl Ttuna RISC. I'pynmsl
peructpoB. Konseiiepnsiii pexxuM. Poccuiickue mukpornponeccopsl. CTpykTypa
MHUKponporeccopa. YcTpoiicTBo ympasieHus. Peructp komann. [lemmudparop
onepanuii. [locTosHHOE 3aMOMHHAIONIEE YCTPOMCTBO MHUKPOIPOTpaMM. Y3el
dopmupoBanus anpeca. KoloBble MUHBI JaHHBIX, ajpeca W HHCTPYKIIHH.
ApudmeTrKo-I0rnaecKoe YCTPOMCTBO. Cymmarop. Peructpsi.
Marematnueckuid compoueccop. MukponpoleccopHas namsaTb. Peructpsl
obOmero HaszHaueHus. CrneuuanbHble peructpel. HMHrepdeiicHas dYacTb
Mukpomnpoueccopa. Iloptel  BBOAa-BeiBOAa. AmnmapaTypa  CONpPSIKEHUS.
3aluIIeHHbI  peXuM palbOoTHl Mpoleccopa Kak CpeICcTBO pealu3aluu
MHOT'033/Ia4HOCTH. PeanbHbIl pexxuM. 3amuiieHHbd pexxkuM. CermMeHTarus
namatu. Jleckpunrop  cermenTta. CpencTtBa  MEpeKIOYEHUs — 3a4adu.
MHoro3agauHblii peKUM.

Tema 6. ApXUTEKTypa MUKpPOIPOLECCOpa

[MonsTne apxutekTypsl MuKpomnporeccopa. Hyper-Threading. Ilommepkka
SMT. PacnapamnenuBaHus IpoueccoB U npuioxkeHuil. KommyecTtBo
norudecknx W (umsuueckux saep. McmomHenune wHCTpykmmii. Loop Stream
Detector. OTkiroueHe TUITHUX OJIOKOB MpU 0OHAPYKEHUH LUKIOB. MexaHusm
npenckazanuii.  DPQPEKTUBHOCTh  BBIABICHUS ~ Hawboyiee  BEPOSTHBIX
uHCTpyKiui. HabGop wuncTpykuuit SSE. VYckopenwe onepauuii ¢ XML-
daimtamu. Mukpokontpomiep PCU. Dueprosaddexrtusnocts. TDP. QPL
BerpoeHHbI KOHTpOJUIED HaMATH. YPOBHU Kell-llamAaTd. [[nHamumueckoe
BBIJICJICHUE MTAMSITH.

Tema 7. Apxurektypa Sandy Bridge

[TnoTHOCTH WMHTETpanuu ONOKOB. WHCTPYKIMU NJIsl BEKTOPHBIX BBIYHCICHUIN
AVX  (Advanced Vector  Extensions). VYckopeHnue  paboThl  C
MYJIBTUMEIUUHBIMA JaHHBIMH. Pacmpenue (uHcTpykiums) Loop Stream
Detector. Kem wuHCTpykumi (Kem J€KOAMPOBAHHBIX MHKpPOOIEpaIuil).
[IpousBonurenbHOCTs U 3HeprodddexTuBHOCTh. bydep MuKpokomani.
Mexanusm mnpexackazanus erBieHuil (Branch Prediction Unit). Konbuepas
muHa. Cucremubiii  areHt (System  Agent). KouTposuiep mamsaTH.
Boruucnurensueie  6moku.  Kazaposbiii  Oydep. DyHkums  aBTopasrona
rpaduueckoro sapa. [lonaepxkka DirectX, OpenGL. ®yHnkuunu noctoOpaboTKu.
AnmnapatHoe TpaHckoaupoBaHue Bujaeo. Iloncucrema mnuranus. TeruoBas
MOIITHOCTb.

Tema 8. Apxurekrypa Ivy Bridge

[Ipouneccopuwiii  pazwem. Illuma DMI.  IlpomyckHass  crOCOOHOCTb.
Boruncnutensnupie  sapa. WuauBuayanbHbldi  keml.  ['paduueckoe  sapo.
JIByXKkaHalbHBIM KOHTpoJulep mamsaTd ¢ nojaepxkkod DDR3  SDRAM.
CucteMHbI areHT, oTBevaromuii 3a pabdory Texnomoruu Turbo. Konbresas
mHa Ring Bus. IlpousBoacTBeHHass TexHONOTHSA. BHYTpeHHSsS KOHCTPYKLUS
TpaH3uCTOpOB. DHeprocOeperaroue TexHojoruu. Koudurypupyemsiit TDP
(thermal design point). Yposuu kem-namsatu. Buneosinpo HD Graphics 4000.
Wntepdeiic OpenCL. Kontposiep PCI Express.

Tema 9. Apxurextypa Haswell




KoHcTpykTBHOE uncnonHeHue. bazoBoe komuyecTBO siaep. HaGopbr komaHn
JUTSE pabOTHI C IENOYHCICHHBIMA M BEKTOPHBIMU JaHHBIMU. VHIEKCUpOBaHUE.
XsmmpoBanue. Kpunrorpaguueckue BoruncieHus. [IpeoOpa3zoBanue mopsiaka
cienoBanus OaiitoB. Komanapl ams pa®oTbl ¢ Bekropamu. Pacmmpenue
Advanced Vector Extensions 2 (AVX 2). Pabora ¢ 11e104iCIICHHBIMUA THIIAMHU.
Omnepanuu ¢ TaHHBIMY, HE HAXOSIIMMUCS B HETMPEPHIBHBIX YYACTKaX IMAMSTH.
HNuctpykmus FMA (Fused Multiply-Add). MacTpyKITMu MaHUITYISIIUHA OUTaMHU.
HabGop wunctpykuumii-pacmmpenust  TSX  (Transactional — Synchronization
Extensions). CunXpoHu3amus TOTOKOB. O(G()EKTUBHOCTh BHPTYyaIH3AIUU.
CpenctBa MOHHUTOPHHTA NPOU3BOAUTENHHOCTH. CTPYKTypa Kell-aMsTH.
BceTpoeHHbIi KOHTpOJUIep MOACUCTEMbI MIUTAHUS

Tema 10. Apxurextypst AMD

Apxutexktypa AMD Bulldozer. Moaymnu ¢ 1BymMsi BEIYMCTUTEIHBHBIME OJIOKAMH.
biiok npensapurensHoil BeiOOpKU. [lekonep mHcTpykiui. FPU. Kem-namars
BTOPOTO ypOBHs. MOHOJIMUTHBIA JABYXBSAJACPHBIA MOAYIb. DH(HEKTUBHOCTH
dusnueckux saep. Uacrpyknun AVX, SSE 4.2, AES-NI. Habops! nHCTpyKIUA
FMA4 u XOP. Yunet FX. TpexypoBHeBas cucremMa KEUIMPOBAHMS, €€
MpOIMYCKHAast ~ CIMOCOOHOCTh.  Texmpoliecc  MpOW3BOACTBA.  TeXHOIOTrus
JUHAMHYECKOro yBenudeHus yactoTel Turbo Core. DHepronorpebieHue yumna.
Jlornueckas noanepxka. Konrpomiep munst PCI Express. [Tnarhopma AM3+.
Muxkpoapxurektypa Piledriver. OcHOBHbIE XapaKTepUCTHKH. TOYHOCTH
npefckasaHust  nepexofoB. OnrtumusumpoBaHa paboTa  TUTAHUPOBIIHUKOB.
AJNTOPUTMBI IPEABAPUTEIHHON BEIOOPKH NaHHBIX. D (HEKTUBHOCTH Kella.

Tema 11. bazoBas cucrema BBoa/BeiBoaa (BIOS)

Ocnosuble ¢pynkuu BIOS. HaGop nporpamm HikHero ypoBHsA. CoOCTBeHHAS
cuctreMa BIOS BuzaeoanmantepoB M KOHTpOJUIEpOB Hakomutened. Tabmuia
BEKTOpOoB mpepbiBaHuil. [Iporpamma HawanmpHOro 3amycka. I[Iporpamma
camorectupoBanuss komnbiorepa (POST). Ilporpamma HavyaibHOW 3arpysku
omepanMoHHON cuctembl. [IporpamMma 3amaHus TEKylUX MapaMeTpoB
koMmmbioTepa. Coobmenuss Ha gauciiee. CrenuanbHble KOJABI  OIIMOOK.
3BykoBble curHaiasl 00 ommubOkax. IlocrosHHas mnamste ROM  BIOS.
Dneprone3aBucumas oneparupHas namsitb CMOS RAM. TeneBast namMsTh.

Tema 12. Unified extensible firmware interface (UEFI)

Unified extensible firmware interface (UEFI). TlpeumymiectBa 1 HemocTaTku
UEFI. [paiiBepsr ycrporictB. Ilomnepxka muckoB. O6onouku. Pacmmpenus
cucrembl. OcHoBHble HacTpoiiku UEFI. Pabora ¢ nuckamu u onepaTUBHOU
namsaTbi0. OCHOBHBIE 3Talbl U TOCIENOBATENBHOCTh 3arpy3ku. I[lnardopmsl,
ucnoassytonre UEFI. I'padguueckne Bo3MoXHOCTH. 3arpy3Ka cUCTEMA.

Tema 13. [TaMATh KOMIIBIOTEPA: OCHOBHASI TAMATH

Knaccupukanus namaru. Xemwuposanue. Kemi-mamsars. PeructpoBas Kem-
namaTe. [lomutuku 3anucu kem-namsatu. CkBo3Has 3anuch. OTIOXKEHHAs
3anuCh. YPOBHM Keml-mamsATH. KdomupoBaHME BHEHNIHUX HAKOIMUTENIEH.
OcHoBHast namsaTe. Pusnueckas cTpykrypa. OnepaTMBHOE 3allOMHUHAIOIIEE
ycrpoiictBo. IlocrositHHOe 3amomuHatomee ycrpoiictBo. FLASH-namsTs.
Jlormueckast CTpyKTypa OCHOBHOM NaMSATH. AJpECHOE IPOCTPAHCTBO.
HenocpencrBenno anpecyemass mnamsatb. PacmmpeHHas mnamsate. Jlpaiisep.
Hucneruep mamsatu. Crneundpukanus XMS. Crneuncdukamus EMS. Bepxuss
namsaTe. BupryanpHble  (37€KTPOHHBIE) JAHUCKH. PexuMm  BUPTyanbHOU
azpecanui.

Tewma 14. [TaMATh KOMIIBIOTEpA: BHELIHSS IAMATh
Knaccudukanus namstu. Buemnsas namsats. Jlormueckas cTpykTypa AMCKA.
Marnutabie qucku. Hanpasnenust HamarandeHHoctu. Cekrop. Kmacrep. daitr.

7




Humuaap. Hakomurenn Ha THOKMX MarHUTHBIX AWcCKax. Hakomurenw Ha
JKECTKMX MarHUTHBIX JUCKaX. YpoBeHb mymMa. Moaynb nanHbix. KoHTposiep
JKECTKOTO JMCKA. TEeXHONOruH 3amucH JaHHBIX. [IpuHIMO paboThl >KECTKUX
JTUCKOB. MarautopesuctuBHbIN 3 dexr. Meron napaiensHol 3anucu. JJomMeH.
Mertoa nepneHIuKyaapHoOn 3anucu. BepTukanbable JoMeHbl. MeTo 1 TErI0BOM
MarHuTHOM 3amucu. TBepaoTenbHbIil HakonuTenb (Solid-State Drive, SSD).
Tema 15. aTepderchl )KeCTKUX TUCKOB

Unrepdeiic ATA. Unrepdeiic Enhanced IDE (EIDE). Advanced Technology
Attachment Packet Interface (ATAPI). Bepcun cranmapra ATA, cKOpocTh
nepegavn U cBoicTBa. MuTepdeiic moakmodeHnsi BHENTHUX YCTpoiicTB eSATA
(External SATA). MHWurepdeiic SAS (Serial Attached SCSI). O6zop | 4 6
unrepdeiicor SCSI (Small Computer Systems Interface). BeicokockopocTHOM
uHtepderic nepegaun naHHbiXx Fibre Channel. JluckoBeie maccuBbl RAID.
YpoBau RAID. Texnonoruss Matrix RAID. Hakomwurenu Ha ONTHYECKUX
JIMCKaXx.

Tema 16. YcTpoiicTBa BBO/Ia U BBIBOJA

Knaccudukanus yctpoiictB BBoAa/BeiBoga. KnaBuatypa. Tumbl noakmoueHus
kinaBuatypel. CkaHep. PonukoBble M INpoeKUMOHHBIE cKaHepbl. [lmorrep.
YcerpoiictBa Mectoykazanus. Mbeib. Tpex6on. JDkoiictuk. I'paduueckuii
wianmeT. CBeroBoe mepo. CEHCOpHBIM dKpaH. Pe3ncTWBHBIE W €MKOCTHBIC | 2 6
TUIBI CEHCOPHBIX 3KpaHOB. ['omocoBoe ympaBieHue. COBpEMEHHbIE CHUCTEMBbI
rOJIOCOBBIX TOMOIIHUKOB. [IpUHTEpHI: MaTpuuHbIE, CTpPYyHHBIC, Ja3epHBIC,
JUTEpHbIE, JIENIECTKOBbIE M CBETOAMOAHBIE. TepmompunTepbl. Ilmorrep
(rpadomnoctpourens). 3BykoBast npuctaBka. Mogem. CeteBoii aganrep.

Tema 17. JIucrieiHble TEXHOJIOTUH

Hucruieit (morurtop). Jucmeit Ha )uakux kpucramiax. Texuomoruu TN+Film
(Twisted Nematic), S-IPS (Super-In-Plane Switching), MVA (Multidomain | 2 4
Vertical Alignment) u PVA (Patterned Vertical Alignment). ducruieit Ha 6a3e
DJIT. Yacrora kanpoBoi pa3BepTku. Pa3pemaroniasi cmocoOHOCTb.

Tema 18. MamMHHO-OpUEHTUPOBAHHBIN S3bIK IPOIPAMMUPOBAHUS

AcceMOnep Kak MalIMHHO-OPUEHTHUPOBAHHBIA SI3bIK MPOTPAMMHPOBAHHUS.
Apxurektypa OBM. Peructpel. Opranuzanus oOnepaTUBHOW HaMSTH. 2 20
Ctpyktypa mporpammbl Ha AccemOiepe. CermMeHTHas OpraHu3alus
nporpammel.  JlupexktuBbl AccemOnepa. Komannael s3bika  AccemoOiepa.
IIpepsiBanus.

Hroro 42 70

4. YYEBHO-METOJMYECKOE OBECHEYEHUE CAMOCTOSITEJLHON PABOTBI
OBYYAIOIUXCS

Tembl pist HN3yyaemblie KoJu-Bo ®opmbl [ Meroanueckoe | PopMmbl
CaMOCTOSITEJILHOI' O BOIPOCHI 4acoB CaMOCTOSIT. | oDecliedyeHHe |OTYETHOCT
H3y4eHusl padoThI "
Tema 1. Uneonorus | Haznauenue, 1 Pabora c YyebHo- Koncrmexr.

OMOKOMITEIOTEPOB COCTaB U JUTEPATYpOl | METOJUYECKOE
OCHOBHEIE H CETBIO o0OecrieueHue
byHKIHH. WuTepHeT. | TUCIUIUIMHBI
Tema 2. BbazoBrie 1 PaGoTa ¢ VYuebHo- Koncnekr.
OyHKIMOHATBHBIE GyHKIIUY U JUTEPATYpOl | METOJUYECKOE
OCOOCHHOCTH Ha3HaUYCHHE. H CETBIO o0OecrieueHue
KBaHTOBBIX WuTepHeT. | TUCIHUILIAHBI
KOMITHIOTEPOB.




Tewma 3. [TepcnekTUBBI 1 Pabota c VYuebHo- KoHncmexkr.
MHOronpouneccopHs! | pa3BUTHS. JIUTEPATYpOU | METOAUYECKOE
€ CHCTEMBI. U CEThIO obecrieueHue
WHuTepHeT. | QUCIUIUIMHBI
Tema 4. Cocras. 1 Pa6ora c VYy4eOHo- Koncnexr.
[LnanmerHeie OcHOBHbIE JIUTEPATYPON | METOAUYECKOE
KOMIIBIOTEPHI Ha GbyHKIIUY U U CEThIO oOecrieueHue
0a3e ormepanroHHON | BO3MOXHOCTH. WuTepHeT. | TUCIUIUIAHBI
cucremsl 108S.
Tema 5. OO6mue 2 Pabota ¢ VYuebHo- Koncmexr.
MUKpOKOMITBIOTEPHI | TPUHIIMUITBI JUTEPaTypoil | METOUYECKOe
Ha 0aze YCTPOMCTBA. U CEThIO obecrieueHue
onepanoHHON [TepcriekTUBBI NuTepHeT. | AMCHUILIAHBI
cucrembl Android. pa3BUTHS.
Hroro 6

5. ®OH]I OIEHOYHBIX CPEJIACTB JJs TMPOBEJAEHUS TEKYIIEM 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 MPUHIUIEL PAOOTHI
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH U

HCIIOJIB30BATh UX IJId PCIICHHUA 3a1a4
HpO(beCCI/IOHaHBHOﬁ ACATCIIbHOCTH

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

5.2. Onucanue noka3aresjeil U KPpUTEePpHeB OLEHUBAHUSA KOMIIETEHUMH HA Pa3JMYHBIX 3TAaNaxX UX
(opMupoBanus, onucaHue MKAJ ONEHUBAHUA

Oncrus Yposenn IIkana
aemMble Jran Onucanue Kpurepun
copmupo- . OLlCHUBAHU
KoMIIeTe ¢popmupoBanus nokasareJiei OLICHHBAHMS
— BAHHOCTH |
OIIK-9 | IToporossrii | 1. Pabora Ha 3HATh: MPUHIIMIIBI TectupoBanu | Illxana
y4eOHBIX 3aHATUSAX | pabOTHI COBPEMEHHBIX | €, KOHCIIEKT, | OLICHUBAHMS
2. MH(pOPMAaIMOHHBIX 71a00paTOPHBI | TECTUPOBAH
CaMmocrosiTenbHass | TEXHOJOTHUM; e paboThl usi
pabota [xana
YMeTb: HCTIOJIB30BaTh OLICHUBAaHHUS
COBPEMEHHBIE KOHCIIEKTa
nH(pOpMaLIMOHHBIE [Ixana
TEXHOJIOTHH ISt OLICHUBAHMUSI
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




Ouenun Yposennb Hlkana
aemble Jran Onucanne Kpurepun
KoMIIeTe chopmupo- ¢dopmupoBanus noxkasareJiei OLleHUBAHMS oueHIBAHH
— BAHHOCTH |

YMeTh: UCHOIb30BaTh OLICHUBAHMUSI

COBPEMEHHBIEC KOHCIIEKTa

nH(pOpMaLIMOHHbIE [Mkana

TEXHOJIOTHH ISt OIICHUBAHUS

pelieHus 3aad nabopatopH

npogeccuoHaTbHON BIX paboT

JEeSITeIbHOCTH

Brnaners: HaBbIKaMu

WCIIOb30BAHUS

COBpPEMEHHBIX

MH(POPMALMOHHBIX

TEXHOJIOTUH I

perieHus 3ana4y

npodeccroHanbHOM

NeSATETbHOCTH

Ilkana oueHuBaHus JadOPATOPHBIX PadboT
Kpurepuit onenuBanust bannbt
AKKypaTHOCTb U TIOJTHOTA BBINOJHEHUS BCEX MYHKTOB 3aJJaHHs 0-2
IToHnMaHMe JOTUKY BBIMIOJTHEHUS 3a/IaHUs] U 3HAYCHUS MOJIYYEHHBIX PE3yJIbTaTOB 0-2
MaxkcruMaabHOE KOJIMYECTBO OAJIIOB 4
IIkana oueHUBAHUS KOHCIIEKTA
Kpurepun onenuBanus bannel
TekcT KOHCIEKTa JIOTMYECKH BBICTPOEH W TOYHO H3JIOKEH, SICEH BECh XOJ 0-1
pacCyKJICHHS
JlaHbl OTBETHI Ha BCE MOCTABIICHHBIE BONPOCHI, M3JI0KEHBl HAYYHBIM SI3BIKOM, C 0-1
MIPUMEHEHUEM TEPMUHOJIOTUHU
MaxkcruManbHOE KOJIMYECTBO OaJITIOB 2

Ikaja oneHMBaHU TECTUPOBAHMS

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

5.3. TunoBbie KOHTPOJIbHbIC 3aJaHUSI WJIH HHbIE MaTepuaJibl, HeOOXOAMMbIe IJIS OLIEHKH
3HAHMH, YMeHHii, HABBIKOB M (WJIHM) ONBbITA [AeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TaNbI
(¢GopMupoBanus KoMIIeTeHIMI B IIpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

IIpuMepHBIE BONPOCHI /ISl TECTOBBIX 3aJAHHU.
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1. T'uGpunHbie BeraucIUTENbHBIE MAMHBI ('BM) - BBIUKMCIUTENbHBIC MAIIUHBI ... JCHCTBHSI,
paboTaroT ¢ nHbOpMaITUel, MpeICTaBIeHHON U B IU(PPOBOM, U B aHAJIOTOBOM (hOpME; OHM COBMEIIAIOT
B cebe nocronHcTBa ABM u [IBM.

a) pacrnpeesieHHOr0;

0) ceTreBoro;

B) JIOKQJIBHOTO;

') KOMOWHUPOBAHHOTO.

2. ... OBM mnpenna3zHaueHsbl Ui PEIICHHUS] CAMBIX PAa3TUYHBIX WHKEHEPHO-TEXHUYECKUX 3a/1a4:
HKOHOMHUYECKUX, MATEMAaTHYECKIX, NH(GOPMAIMOHHBIX U IPYTUX 33]a4, OTIIMYAIOMINXCS CII0KHOCTHIO
JITOPUTMOB U OOJIBIINM 00BEMOM 00pabaTHIBAEMBIX JTaHHBIX.

a) YHUBEPCAJbHBIE;

0) npo0JIEeMHO-OpUEHTHPOBAHHBIE;

B) CHEIUAIN3UPOBAHHBIC,

I') CYIIEpMUHU.

3. IIpoMeXyTOK BPEMEHH MEXIY COCEJIHHUMH ... OMPENENIseT BPeMsl OJHOTO TakTa PaOOThI
MaIlMHbl WIK IPOCTO TAKT pabOThl MALLIMHBI.

a) perucTpamy;

0) mporeccopamu;

B) IOPTaMH;

T') UMITYJIbCAMHU.

4. ... mpemHa3HAueHO JJIs ONEPATHBHOM 3allMCH, XPAHCHUS M CUUTHIBAHUS WH(POpMAIUU
(mporpaMM ¥ JIaHHBIX), HETMOCPEACTBEHHO YYACTBYIOIICH B HH(POPMAIMOHHO-BBIYUCIATEIHHOM
nporiecce, BoinoiaseMoM [1K B Tekymuii neprox BpeMeHH.

a) O3Y;

0) MaTeMaTH4EeCKUI COMPOIECCOop;

B) OCHOBHAs IaMSTh;

r) [13V.

5. K tpersemy nokonennto IBM otHocsaTest O9BM ... (COTHH - THICSYH TPAH3UCTOPOB B OJTHOM
KOpITyce).

a) C MacCOBBIM MapaJUIETU3MOM U HEHPOHHOM CTPYKTYpOH;

0) Ha OJTYIIPOBOJHUKOBBIX MHTETPAJIbHBIX CXEMaxX C MaJOl U CpeHEN CTENEeHbI0 HHTETpalllH;

B) Ha OOJIBIINX U CBEPXOOIBIINX HUHTETPATBHBIX CXEMaX;

') Ha AUCKPETHBIX MOJIYIPOBOJHUKOBBIX pHOOpax (TpaH3UCTOPAX).

6. ... - BPEMEHHBI OCTAaHOB BBITIOJHEHUS OJHOH MPOrpaMMBl B IENISAX OIEPATUBHOTO
BBINOJIHEHUS JIPYTOi, B JaHHBI MOMEHT 0oJjiee BaKHOM (IIPUOPUTETHOI) MPOTrpaMMBl.

a) OCTaHOBKa;

0) 3a7epxKKa;

B) MpPEpBIBAHUE;

I) rnaysa.

IIpumep n1adopaTopHoii padoThI.
JIABOPATOPHASI PABOTA. OPTAHU3ALIUA BBIBOJA HA J3KPAH PE3YJIBTATOB
MNPOT'PAMMMPOBAHUA TUHEMHBIX KOHCTPYKIIUHA

HEJIb PABOTbI
[ToBTOpeHne apudmeTnyecKkux KOMaHJ: ONEpaluid CIOKEHUS, BBIUUTAHUS, YMHOXKECHHS U JeJIeHUs
JIBOMYHBIX YUCEN Ha si3bIke AccemOepa; mporpaMMUpoBaHue (GOpMYIT; HAYYUThCS IPOrpaMMHUPOBATh
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3JIEeMEHTapHbIC BBIYMCIICHUS, OCYIIECTBIsIEMble Ha s3blke AcceMmOjepa, U BBIBOJAUTH MOJYyYEHHBIE
pe3yJIbTaThl Ha SKPaH JUCILICS C UCIOIb30BaHHeM (DYHKIIMU CEPBUCHOTO mpepbiBanus 21h.

3AJAHHUE

1. manmcats nporpammy LAB.asm na si3pike AccembOiepa:

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 durmentor A, B, C, D) u nonyuennoro pesynbrara (X);

1.3. peanusyrouiyro mnpouexypy OXKUAAHUSA BBOJA CHMBOJIA 0€3 3XO0-CONPOBOXICHHUS (CM.
«Teopernyeckas 4acTh»), 4TOOBI B HalleM IpUMEpE JAeaTh Nay3y IMepel 3aKpbhITHEM OKHa
MS-DQOS;

MIPOU3BECTH TPAHCIIALHUIO M KOMIIOHOBKY MTPOTPaMMBI;

3aIlyCTUTh IPOIPaMMy Ha BBINIOJIHEHUE;

4. OTNAaAMTh W MPOCIEAUTH IMOIIArOBOE BBHIIOJHEHHUE MPOrpaMMbl ¢ ToMollsio oTiaguuka DEBUG
i TURBO DEBUGER,;

5. pe3yabTar NpeACTaBUTH B BUJE TAOJIUIIBL:

wn

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

Breimonnsemas koMaHaa

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

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

co3math orueT (cM. «Dopma oTIeTay);

YCTHO OTBETUTH Ha KOHTPOJILHBIE BOIPOCHI;

9. mo 3aBepireHUH pabOTHI HEOOXOMMO MPEIOCTABUTD MPEIOAABATEI0 OTYET, IOKA3aTh CO3aHHbIC
daiiner (LAB.asm, LAB.exe, LAB.Ist, LAB.map, LAB.obj), 3anyctute mporpaMmy B pexume
OTJIQJIKK ¥ OTBETHTH HA MPE/IOKCHHBIC BOITPOCHL.

o ~

®OPMA OTYETA

Otuer (0OBIYHBIC TETPATHBIC JIUCTHI) JOHKEH COJIEPIKATH:

1. Ha3BaHUE U 1IeJIb JIA0OPATOPHOM padOTHI;

2. TEKCT 3aJaHus (KpaTKo);

3. 0JI0K-CXeMa alropuTMa TOJIBKO pealn3aliy pelieHus 3a1auH;

4. TeKCT paboueil mnporpamMmel LAB.asm (3adukcupoBaTb B OTYETE€ TOJIBKO BBIIOJIHEHUE
OCHOBHOM 4aCTH NporpaMMsbl (pelieHre 3aJjaun) U MpoLelypy 0KHIaHus BBOJAa CHMBOJIA);

S. 3aM0JIHEHHYIO TaOJIMIly BBIMOJIHEHHUS KOMaHJ B oTiaauuke debug (3aguxcupoBarh B OTYETE
TOJILKO BBHITIOJTHEHHE OCHOBHOW YaCTH MPOTPAMMBI (peIIeHUe 33aaui) U MPOLEAYPY OKUIaHUS BBOJA
CHUMBOJIA);

6. pe3yIbTaThl BEIYMCICHUH.

7. BBIBO/JIBI 110 padore.

KOHTPOJIBHBIE BOITPOCHI

Opranu3zanus 0XXuaHusi BBOJa CUMBOJIA 0€3 X0-COMPOBOKICHHS.
CtpyKkTypa U IpUMEHEHHE PETUCTPOB OOIIETO Ha3HAUCHUSI.
Hasnauenue u Busibl npuMeHeHus: komanael MOV,

Ornepanus CJI0KE€HUsI IBOUYHBIX YUCEL.

Onepanusi BBIMUTAHUS JBOUYHBIX YHCEIL.

B uém paznuurie Mex 1y 3HaKOBBIMU U 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,
12



C - paccuuTBHIBAIOTCS COTJIACHO HOMEPY BapHaHTa).

Hanwmcatps nporpammy, peanu3yonyo JaHHYI0 (opMyiTy; pealn30BaTh MpOIEaypy BbIBOJIA HA dKpaH
(cm. LAB.asm) Bxoanbix maHHbIX (3HadeHus kodddummentoB A, B, C) u monydeHHOro pesynbrara
(X); peamusoBaTh mpOLEAYPY OXHIAHUSA BBOJA CHMBOJIA 0€3 3XO-CONMPOBOXKACHHS (CM.
«Teoperudeckas 4acTh»), 9TOOBI B HAIlIEM TIPUMEpE JIeaTh nay3y nepen 3akpsitueM okHa MS-DOS.
Pacniumem popmMyity 1o OTIeNbHBIM ONepanusM (aJropuT™ peaar3aliy 3aIaHus):

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

13



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

14



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 OCOOEHHOCTH KBAaHTOBBIX KOMITBIOTEPOB.

Tema 3. MHOronponeccopHbie CUCTEMBI.

Tema 4. [InaHmeTHble KOMIBIOTEPHI HA 0a3e onepalnoHHON cucteMsl 10S.
Tema 5. MukpokoMmbIOTepHI Ha 0a3e onepanuonHoi cucreMsl Android.

IIpumepHbIe BOPOCHI K 3a4eTy € OLIeHKOMH
Knaccugukaius BBIMMCIUTENbHBIX CUCTEM.
Knaccudukanus 9BM: no npuHLuny neicTBus, 10 3TaraM CO3/1aHHUs.
Knaccugukarus 9BM: no Ha3HadeHHU1o, O pazMepaM U (PyHKIIMOHATBHBIM BO3MOXKHOCTSIM.
bonbmme 3BM. Mansie 9BM.
CynepOBM. Cepsepsl.
[TepconanbHble KOMNbIOTEPHI. Paboune cranumu.
ApPXHUTEKTYpa BBIYACIUTEIBHBIX CUCTEM.
[TonsiTue apxuTekTypbl KoMmnbtoTepa. OcHOBHbIE PpyHKIIMK DBM.
[TpyHIMIIBI COBPEMEHHON apXUTEKTYpPBl KOMIIBIOTEPA.
10 CrtpyKTypa 1nepcoHaibHOr0 KOMIIbIOTEpA.
11. CocraB MuKpoIpoLeccopa.
12. OcHoBHas naMsATh. BHenmHss maMsth. Victounuk nutanus. Taiimep.
13. JlonomHUTENbHBIE CXEMBI MUKPOTIPOIIECCOPA.
14. IlpepriBanus. Buasl npepoiBanuii. Kontposiep npepsiBanuii. OOpaboTUHUKH MpepbIBaHUH.
15. Dnements! koHcTpykmu [1K.
16. BayTpuMmammHHBIN cucTeMHBIN nHTepdeiic. CucTeMHas rHA.
17. IlInna FSB-QPB.
18. Illuna QPL
19. [lInna HyperTransport.
20. Apxurektypa Intel Core i7.
21. Jloxaneusble muHbL [1nna PCI.

wCoNoOR~WNE
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22. llIuna PCI Express.

23. [una AGP.

24, lluna USB. IIuna Wireless USB.

25. [lluna IEEE 1394.

26. Muxkpornporeccop. Pa3psiiHOCTh IWHBI JAHHBIX. AAPECHOE MMPOCTPAHCTBO.

27. Mukpomnporteccopsl CISC. MHorosiiepHbIie MpOoIecCophI.

28. Muxkpomnporueccopsl RISC. Poccuiickne MEKpOIpOLIECCOPHI.

29. OCHOBHOM aNTOPUTM PabOTHI MPOIECCOpa.

30. YerpoiicTBO ynpaBieHuUsI.

31. Apu(dMETHKO-IOTHIECKOE YCTPOUCTBO.

32. Peructpsl MUKpOTIPOIIECCOPA.

33. Knaccudukarus namsatu. KEII-namsate. KomupoBaHnue BHENTHUX HAKOTTUTEIICH.

34. OcHoBHast maMaTh. PU3NYECKast CTPYKTYpa.

35. @msu-namate. Jlornueckas cTpykTypa. BupryanbHasi maMATh.

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

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

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

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

40. Blu-ray. Kozapl pernonoB. CpaBHEHHE CTaHIAPTOB ONTUYECKUX JHCKOB.

41. 3anuchIBarolye ONTUYECKHE U MAarHUTOONTHYECKHUE HaKomuTe . Hakonurenu Ha MarHUTHOM
JICHTE.

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

43. IlpunTtepel. Matpuunbie mnpuHTepbl. TepmonpunTtepbl. CTpyliHBIE NpHHTEPHI. JlazepHble
npuHTepsl. [lnoTTepsr.

44. YcrpoiicTBa BBoJia U BbiBoAa. KimaBuatypa. Ckanep. Y cTpoiicTBa MECTOyKa3aHHUs.

45. AcceMmbiiep Kak MallIMHHO-OPUEHTHPOBAHHBIN S3bIK TPOrpaMMupoBaHus. OCHOBHBIE MTOHSATHSI.

46. Opranu3anus orepaTuBHON MaMATH.

47. CtpykTypa nporpammbl Ha AccemOiepe.

48. CermMeHTHas OpraHU3aLHUS TIPOTPAMMBI.

49, JlupextuBbl Accembiiepa.

50. Komans! si361ka AccemOiepa.

IIpumepHBbIe TEMBbI KYpCOBBIX padoT
CoBpeMEHHbBIE MUKPOITPOLIECCOPHI.
WnTepdeiicpl nepudepuitHbIX yCTPOUCTB.
Muxkpornpoieccopsl Uisl CEpBEPOB.
ApXHUTEKTypa MaTEpUHCKUX ILJ1aT.
MHoronponeccopHble CHCTEMBI.
Kon¢uryprupoBanue cereBbIX (pailioBbIX CHCTEM.
CoBpeMEHHbIE ADXUTEKTYPBI BBIUNCIUTEIBHBIX CHCTEM.
ApXHUTEKTYypa YHUBEPCATbHBIX MUKPOIIPOLIECCOPOB.
ApXHUTEKTYpa MUKPOIIPOLIECCOPOB.
BoruncnuTenbHbIE CUCTEMBI.
AnmnapaTHoe NpeCTaBIEHNE IEPCOHATIBHOTO KOMITBIOTEPA.
ApXHUTEKTYypa CUCTEMBI KOMaH/I.
CynepKOMITbIOTEPHI.
HelipokoMnbrOTEPHI.
Muxkponporeccopbl MOOMIBHBIX CUCTEM.
HanopoOoTsbL.
Buopo6oTs!.
[TporpamMmmMHoOe obecrieueHue sl MPOrpaMMHUPOBAHUS POOOTOTEXHUUECKUX CHCTEM.
KoHcTpyKTOpBI IPOrpaMMUPYEMBIX POOOTOB.
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20.  Oopa3zoBarenbHas poOOTOTEXHUKA HA OCHOBE MUKPOKOHTpoIuiepa Arduino.

21. W ckyccTBEeHHBINM MHTEIIEKT B POOOTOTEXHHUKE.

22.  MogenupoBaHHe U KOHCTPYHPOBAHUE B POOOTOTEXHHKE.

23. broHuKa 1 3BOJIIOIIMOHHAS pOOOTOTEXHHKA.

24.  MexaTpoHHKa U pOOOTOTEXHHKA.

25.  BpuuciuTenpHbIC YCTPOICTBA B CHCTEMAX YIPaBIIECHHs pOOOTOB.

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

O6miee komMuecTBO 6aJI0B 1O auctuuIuivae - 100 6aios.

MaxkcuManbHOE KOJIWYecTBO 0ajuioB, KOTOpO€ MOXHO HaOpaThb B TEUEHHE ceMecTpa 3a
MOCEIAEMOCTh, BBITIOJHEHHE JIA0OPATOPHBIX PabOT, TECTUPOBAHUS M HamucaHue KoHCmekToB — 70
OaJyIoB.

3a IOArOTOBKY KOHCIIEKTOB II0 CaMOCTOSATEIbHOW pabore oOydaromuiics HaOpaThb
MakcumainbHO 10 6amioB.

3a BeInoHEHNE Ta00paTOPHBIX PadoT 00yJaroIuiicss MOKeT HaOpaTh MakcuMaIbHO 40 6ayuioB
(10 pa6or mo 4 6amna).

3a tectupoBaHHMe OOydarommiics Moxer HaOparb MakcumaibHO 20 OamtoB (20 TecTOBBIX
BOIPOCOB 10 1 Gaiy 3a KasK/blif).

MaxkcumanpHasi cymMmma 0aiioB, KOTOpbIE 00yYaroIIMKCS MOXKET HaOpaTh MpHU CAaye 3adera C
OILIEHKOM, cocTaBysieT 30 0ajIoB.

HIxaJia oneHUBAHMA 3249€TAa C OLICHKOM.

Kputepuu onenuBanus Banibl

CraBuTcs, ecnm CTyIeHT OOHApy)KMBAaeT  BCECTOPOHHEE, CHUCTEeMaTHYeCKOe U 26-30
rayOOKoe 3HaHHME MPOrPaMMHOrO MaTepuaia [0 JUCHHUIUIMHE; OOCTOSTENIbHO
AHAIM3UPYET CTPYKTYPHYIO B3aUMOCBS3b pAcCMaTpUBaeMbIX TEM M DPa3fIeiioB
JUCLUIIIMHBL, YCBOWJI OCHOBHYKO M 3HAaKOM C JIOIOJIHMTEIBHOM JUTEPATYPOU,
PEKOMEH/IOBAaHHOM MPOTPaMMOM, a TaK)K€ YCBOWJ B3aHMMOCBSI3b OCHOBHBIX HMOHSTHH
JUCHUIUIMHBI B UX 3HAYEHUHU JJIs TpuoOpeTaeMoil mpodeccuu; nposiBUiI TBOPUECKUE
CIIOCOOHOCTH B TOHMMAaHHH, H3JI0KEHUH U MCIIOJIh30BaHUN YIeOHOT0 MaTepHaa.

CraBuTcs, €ciM CTyJIeHT, OOHapyKMBAEeT MOJIHOE 3HAHKWE MTPOrPaMMHOI0 MaTepuara, 21-25
YCIICNITHO BHIMOJIHSET MPEAYCMOTPEHHBIE B MPOrpaMMe 3a/IaHUsl; YCBOMII OCHOBHYIO
JUTEPaTypy, PEKOMEHJIOBaHHYIO B IIPOrpaMMe; MoKa3all CUCTEMAaTHUYECKU XapakTep
3HaHUH 10 TUCHHUIUIMHE W CHOCOOEH K HMX CaMOCTOSITEJIbHOMY TOIOJHEHHIO W
O0OHOBJICHHIO B XO7i€ JAaibHelIel 00pa30BaTeIbHON AEATEIbHOCTH.

CraBuTcsi, €cinu CTyIeHT OOHapy>KHBAaeT 3HAHHWE OCHOBHOTO MPOTPaAaMMHOTO 16-20
MaTepuaga B oObeMe, HEOOXOoauMOM IJs  JalbHedInero oOydeHus U
po(ecCHOHATLHON ~ JTeATEIBHOCTH;  CIPABISCTCS C  BBINOJHEHUEM  3aJIaHMHA,
MPEeIyCMOTPEHHBIX  TPOTpaMMoOi;  3HAKOM C  OCHOBHOM  JIHTepaTypoi,
PEKOMEHIOBAHHOW MPOTrpaMMOM; JOIYCKAeT MOTPEITHOCTH HEMPUHIMITHATIHLHOTO
XapakTepa B OTBETE HA 3aUeTe C OI[CHKOM.

CraBuTcs B TOM Ciy4dae, €CIM CTYACHT OOHapy>XWBaeT MpoOeabl B 3HAHUAX 0-15
OCHOBHOTO MPOTPaMMHOT0 MaTepuana, IOMYyCKaeT MNPUHIUIHAIBHBIE OIIHOKH B
BBITIOJTHCHUH TIPETYCMOTPEHHBIX MPOTPAMMOM 3aJIaHUMN.

HTorosas mkaja OLICHUBAHUSA PE3YJbTATOB OCBOCHUSA TUCHUIIJIUHBI.

HroroBas oleHKa II0 AUCIHHUIUIMHE BBICTABISCTCS IIO HpHBCI[CHHOfI HMXKE IIKaJIC. HpI/I
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BBICTABJICHUM HTOTOBOH OLICHKHU HpCHOoAaBaTCIICM YYHUTHIBACTCA pa60Ta OGy‘-I&IOH.[Gl"OCSI B TCUCHHC
OCBOCHU AUCHUIIIIMHBI, a TAKXKE OLICHKA I10 HpOMeXQYTOqHOﬁ aTTecranuu.

Koan4yecTBo 0a/1710B OueHka no TpaguIUOHHON HIKaJe
81-100 OTINYHO

61-80 Xopo1o

41-60 Y 10BIIETBOPUTEITHHO

0-40 HeynosierBoputenbHO

3ammurTa KypcoBoii padoThbl
K 3amurte KypcoBoi pabOTBl OMYCKAIOTCS CTYACHTHI, BBIIOJHHMBIIUE 3aJaHUE KypPCOBOM
paGotbl B mnonHoM oObeMme. Ha 3amure cTyaeH BbICTymaeT ¢ JAOKJIAJAOM B COIPOBOKICHUU
IIpe3eHTallM, B KOTOPOM M3JIara€T OCHOBHBIE pe3ynbTaThl ucciaenoBanus. [lo oxoH4aHuun
BBICTYIIJICHUS CTYAEHT JAOJKEH OTBETUTh Ha BOIIPOCHI 110 TeME KYpCOBOM pabOTHI.
Oomee konmuyecTBO OAIIOB, KOTOPOE MOKHO HAOpaTh 3a KypcoByto paboty — 100 6asos.

IIlka/1a olleHUBAaHUs KYPCOBOM padoThI

YpoBHM OLIECHUBAHUA Kpurepun oneHuBanusi Bbaasl
OYEHKA «OMIAUYHO» BeicraBisiercss 3a KypcoByto paboTy, kotopas Hocut | 81-100
UCCIICIOBATEIIbCKUI  XapakTep, HWMEEeT TIPaMOTHO
U3JI0)KEHHBIH TEOPETHYECKHUI pazneun,

XapaKTepU3yeTcss JIOTHYHBIM M  TIOCJIEOBATEIbHBIM
U3JI0)KEHHEM  MaTepHajga C  COOTBETCTBYIOLIMMHU
BBIBOJAMU M OOOCHOBAHHBIMHU IPEUIOKECHUSMH IO
PaKTHYECKOMY NPUMEHEHHIO PE3yJIbTaToB
UCCIIC/IOBAaHMS, TPHU €€ 3aluTe OOydarommiics
NOKa3bIBaE€T TJIYOOKHE 3HAaHUS BOIPOCOB TEMBHI,
CBOOOJTHO  OMEpPHpPYeT JAHHBIMUA  HWCCIIETOBAHMS,

BHOCHT 00OCHOBaHHBIE IPEeATI0KEHUS o
PaKTUIECKOMY IPUMEHEHHIO PE3yJIbTaToB
UCCIICIOBAaHMsI, YETKO OTBEYaeT Ha IOCTaBJIEHHBIE
BOTIPOCHI.

OYEHKA «XOPOULON» BeicraBisiercs 3a  paboTy,  KOTOopas  HOCHT 61-80
UCCIICIOBATEIIbCKUI  XapakTep, HWMEEeT TIPaMOTHO
U3JI0KEHHBIH TEOPETUYECKH paszen,

XapaKTepU3yeTcsl JIOTMYHBIM U TOCJEI0BaTebHBIM
U3JI0)KEHUEM MaTepHala, OJHAKO HMMEET HE BIIOJHE
000CHOBAaHHBIE BBIBOJIBI U HE UMEET NPEIOKEHUH 110
IIPAKTHYECKOMY IIPUMEHEHHUIO pE3yJIBTaTOB
UCCIIEIOBAaHMS; MpU €€ 3aluTe OoOydaromuics
MIOKA3bIBA€T 3HAHUE BOIPOCOB TEMBI, OIEPUPYET
JAHHBIMU HCCIIeIoBaHUsA, 0e3 0COOBIX 3aTpyIHEHUM
OTBEYAET HA [TOCTABJIEHHBIE BOIIPOCHI.

oyeHKa VY 10BNEeTBOPUTENBHO»  BBICTABISIETCS 3a  paboTy, 41-60
«Y0061€MEOPUMETTLHOY KOTOpasi HOCUT B OOJIbILIEH CTENEeHM ONUcaTEeNIbHbIH, a
HE WCCIeIOBAaTeNIbCKUH XapakTep; paboTa WUMeeT
TEOpPETUYECKU pazfel, 6a3upyercss Ha MPaKTHYECKOM
marepuae, HO XapaKTepHU3yeTcs
HEMOCJIE0BAaTEIbHOCTRIO B M3JIOKEHHUS] MaTepuaa;
MPEACTABJICHHBIC BBIBOJbLI aBTOPA IJIOXO O6OCHOBaHLI;
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YPpoBHU OLleHNBAHUSA Kpurepun ouneHuBaHust Bbanabl

npu ee  3ammre  OoOydaloluHCs  MPOSBISET
HEYBEPEHHOCTD, IT0Ka3bIBAET CJ1a00€ 3HAaHUE BOIPOCOB
TEMBI, HE J]aeT MOJHOI0 apryMEHTHUPOBAHHOI'O OTBETa
Ha 3aJaHHbIE BOIIPOCHI.

oyeHKa BricTraBnsercs 3a  paboTy, KOTOpas HE HOCHT 0-40
«HEY0081emMEOPUNENbHOY UCCIICIOBATEIIbCKOTO ~ XapakTepa W HE OTBEYaeT
TpeOOBaHUSM, TMPEIBSIBISAEMBIX K  BBIIIOJHCHHUIO
KypCOBBIX paboT; B paboTe HET BBIBOJAOB, JIMOO OHU
HOCAT JIeKJIapaTHBHBI  XapakTep; TMpH 3aluTe
KypcOoBOM  pabOThl  OOydYarolIUiics 3aTpyaHseTcs
OTBEYAaTh Ha IIOCTABJICHHBIC BOINPOCHI MO TEeMe, HE
3HAaeT TEOpUU BONPOCa, NPU OTBETE JOIYyCKAeT
CYyIIECTBEHHBIC OMIMOKH; K 3aIlUTe HE IMOATOTOBICHBI
HarJs1IHbIe TOCOOUs M pa3aTOyHble MaTepUabl.

Hroromsas mkaja oueHUBaAHHUSA pe3yJbTaTOB OCBOCHUSA NUCHUIIJIMHDBI.

Hrorosas oueHka 10 AUCUMIUIMHE BBICTABISAETCS IO IPUBEACHHOM Hmke Mkane. llpu
BBICTABJICHUN HMTOTOBOM OIICHKH IIPEMOJIaBaTelIeM Y4YUTHIBAETCS padoTa 0OyYarollerocss B TECUCHUE
OCBOEHHSI TUCUUILIMHBI, & TAKXKE OLICHKA [0 IIPOMEKYTOYHOU aTTECTALUHU.

KoaunuecTBOo 60a/110B OneHKa Mo TPAAMIHOHHOI HIKAJe
81-100 OTangHO

61-80 Xoporo

41-60 Y 10BIIETBOPUTEITHHO

0-40 HeynoBneTBoputensHo

6. YYUAEBHO-METOANYECKOE U PECYPCHOE OBECINEYEHHUE JUCHHUITJIMHBI

6.1. OcHoBHas JquTEpaTypa

1. Hosoxwunos, O. I1. Apxurekrypa 9BM u BBIYMCIUTENBHBIX CUCTEM : Y4eOHUK 11 By30B / O.
I1. HoBoxxumnoB. — 2-e u3n., ucnp. u jgon. — Mocksa : U3narensctBo FOpaiit, 2025. — 505 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-20365-3. — URL : https://urait.ru/bcode/568920

2. Toncrobpos, A. I1. Apxurexktypa OBM : yue6HOoe nocobue ans By3os / A. I1. Tonctobpos. —

3-e m3a., mepepadb. u gom. — MockBa : M3marensctBo IOpaiit, 2024. — 162 c¢. — (Beicmiee
obpaszopanue). — ISBN 978-5-534-16839-6. — URL : https://urait.ru/bcode/543005

3. ["aBpuiioB, M. B. Apxutektypa 9BM u cucremHoe mporpaMMHOe oOecriedeHue | y4eOHUK st
By30B / M. B. I'aBpunos, B. A. KnumoB. — 6-e¢ u3a., nepepab. u non. — Mocksa : M3narenscTBo
Opaiit, 2025. — 84 c. — (Bricmee obOpazomanme). — ISBN 978-5-534-20334-9. — URL :
https://urait.ru/bcode/569287

4. borateipes, B. A. HpopMalinoHHbIe CUCTEMBI U TEXHOJIOTUHU. TEOpHUs HAAEKHOCTH : yueOHOe

noco6ue s By30B / B. A. borateipeB. — 2-e u3zn. — Mocksa : M3narensctBo FOpaiit, 2024. — 366
c. — (Beicmree obpasoBanme). — ISBN 978-5-534-15951-6. — URL : https://urait.ru/bcode/510320

S. I'pexyn, B. U. IIpoekTnpoBanne MHPOPMALMOHHBIX CHCTEM : YUEOHHUK U MPAKTUKYM JJIsl BY30B
/ B. U. I'pexyn, H. JI. KopoBkuna, I'. A. JleBouknna. — 2-¢ m3a., mepepad. u gorn. — Mocksa :
NznarensctBo FOpaiit, 2025. — 418 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-19505-7. —
URL : https://urait.ru/bcode/560976

6.2. lonoTHMTEILHAS JIUTEPATypa
1. MansBko, A. A. IlapamnensHoe MporpaMMHpOBaHHE HA OCHOBE TEXHOJOTHH openmp, cuda,
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opencl, mpi : yuaebHOe mocobue anst By3oB / A. A. MansiBko. — 3-€ u31., ucrp. u aorn. — Mocksa :
MznarensctBo FOpaiit, 2024. — 135 c. — (Bsicmee o6pa3zoBanne). — ISBN 978-5-534-14116-0. —
URL : https://urait.ru/bcode/538878

2. CeTH ¥ TEIICKOMMYHHKAIIUH : YICOHHUK U npakTuKyMm i By30B / K. E. Camyitnios [u np.] ; mon
penakmueit K. E. Camyitnosa, U. A. Illanumosa, JI. C. Kyns6oBa. — 2-e¢ u3n., mepepab. u gom. —
Mocksa : UznarensctBo HOpaiit, 2025. — 464 c. — (Brwicmiee o6pazoBanue). — ISBN 978-5-534-
17315-4. — URL : https://urait.ru/bcode/560392

3. Hub6poB, M. B. Ceru u TenekommyHukanuu. Mapmpytusanus B IP-ceTsix : y4eOHHMK u
NpakTUKyM Ui By3oB / M. B. JluGpoB. — 2-e u3x., nepepad. u gon. — Mocksa : M3garenscTBo
Opaiir, 2025. — 423 c. — (Bricmee obpazoanue). — ISBN 978-5-534-16546-3. — URL :
https://urait.ru/bcode/568524

4, Kazapun, O. B. HagexxHocts U 6€30MacHOCTh MPOrPaMMHOTO OOeCredeHHs : y4eOHMK Ui
By30B / O. B. Kazapun, U. b. lllyounckuii. — Mocksa : U3garensctBo FOpaiit, 2025. — 342 c. —
(Briciree obpasoBanme). — ISBN 978-5-534-05142-1. — URL : https://urait.ru/bcode/563862

5. Caxuen, A. M. LludpoBsie ycTpoiicTBa U MUKPOIIPOIIECCOPHI : Y4eOHOE MOCOOue /sl BY30B /
A. M. CaxneB. — 3-¢ u3j., nepepad. u gon. — Mocksa : M3gatensctBo HOpaiit, 2024, — 148 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-18602-4. — URL : https://urait.ru/bcode/543496

6. Munenuna, C. A. DIeKTpoHMKAa U CXEMOTEXHMKA : yUeOHUK U NPakTUKyM Juist By30B / C. A.
Munennna ; mox pemakimuern H. K. Mwunenmna. — 2-e¢ u3n., nepepad. m jmom. — Mocksa :
WznarensctBo FOpaiit, 2025. — 277 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-19817-1. —
URL : https://urait.ru/bcode/562789

6.3. Pecypcbl uHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»

1. Bupryanbnas mamuna Oracle VM VirtualBox [DnektponHsblii pecype]. - Pexxum poctyma:
https://www.virtualbox.org

2. ExxeTHEBHBIM  SNEKTPOHHBIM  KypHan [DnekTpoHHBI pecypc]. — Pexum pocryma:
http://www.3dnews.ru

3. Nutepuer-Yuusepcuter Mubopmanmonusix TexHonoruid [DneKTpoHHBIN pecypc]. - Pexum
noctyna: http://www.intuit.ru

4. O6pa3zoBarenbHbli  calT 1o Arduino [DnekTpoHHBIH pecypc]. — Pexum nocryna:
http://amperka.ru/

5. OnepaTuBHBIE HOBOCTH, 0030pbI U TECTHPOBAHUE KOMITBIOTEPOB [DIEKTPOHHBIM pecypc]. -
Pexxum moctyna: http://www.ixbt.com

6. Onepannonnass cucreMa Ubuntu [OnekTpoHHBIM  pecypc]. - Pexum  gocryma:
http://www.ubuntu.com

7. METOAUYECKUE YKA3ZAHUSA 1O OCBOEHUIO JTUCHUITJIMHBbI
1. Meroanueckue peKOMEH AU 110 TOJITOTOBKE K MPAKTUUYECKUM 3aHITHSIM.
2. Metoauveckre peKOMEH/IalUN TI0 OpraHU3aI[ui CAaMOCTOSTEILHOU PabOTHI.
3. Metoauueckue peKOMEHIalluy TI0 HATUCAHHUIO KypCOBOU pabOThI

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

JInneH3noHHoOe MporpaMMHoe odecreyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopManoHHBIE CIPABOYHbIC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynbrantliroc»
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https://www.virtualbox.org/
http://www.3dnews.ru/
http://www.intuit.ru/
http://amperka.ru/
http://www.ixbt.com/
http://www.ubuntu.com/

[TpodeccnonanbHbie 6a3bl TaHHBIX
fgosvo.ru — TIlopran PenepanbHbLIX TI'OCYIapCTBEHHBIX 00pa30BaTENLHBIX CTAHAAPTOB BBICIIErO
o0Opa3oBaHus
pravo.gov.ru - OdunmanbHbI MHTEPHET-IIOPTAI IPABOBOY HH(MOPMALIUU
www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3zoBaHue

CB00OOHO pacmpocTpaHsieMOe MNPOrpaMMHOE OOecleueHHe, B TOM YHUCJIE OTEYECTBEHHOI'O
MIPOU3BOJICTBA

OMC IIneep (1151 Bocripou3BeAeHUsI DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

MartepuanbHO-TEXHUYECKOE 0OecIiedeHe TUCIIUILINHBI BKIIOYaeT B ceOs:

- yueOHbBIC AyAWTOPHH IJI MPOBEACHHS y4EOHBIX 3aHSITHI, OCHAIICHHBIE 000OpYHIOBaHUEM H
TEXHUYECKUMU CpEACTBAMU OOy4eHHs: y4yeOHOW MeOenblo, JIOCKOM, JI€MOHCTPAIlMOHHBIM
000pyIOBaHUEM, IEPCOHATBHBIMHA KOMITLIOTEPAMH, TPOCKTOPOM;

- TOMENICHUS [UIsl CaMOCTOATEIbHOW pabOThl, OCHAIICHHBIE KOMIBIOTEPHONH TEXHUKOH C
BO3MOKHOCTBIO TMOJIKItOUeHUEeM K ceTu «MHTepHeT» M olecriedyeHueM JOCTyIa K SJIEKTPOHHOM
nH(pOpMalMOHHO-00pa30BaTENbHOM cpee.
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