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1. Pouap aucuuniaunsl «Opranusauus IBM» B popmupoBaHun KoMNeTeHIUH BbINMYCKHUKA:

JJIeMeHT 06pazoBaTeILHOI Kox Pesyibratnt CocraBJisiioliie pe3yibTaTOB 0CBOSHHA (JeCKPHIITOPBI KOMITETEHIII)
nporpamMmel (micipmnmma, | Cemvectp KOMITeTEeHIHI HanveHoBaHIe KOMITeTeHLINH OCBOCINS
npakTuka, I'HA) oon Kox HaumeHoBaHue
OIIK(Y)-2 CrocoGeH ocRanBaTh MCTONMKH Pl BitajieeT OIBITOM MPUMEHEHHSI COBPEMEHHBIX HHQOPMAIIHOHHBIX TeXHOJIOTHH U
HCHOJIL30BAHHA MPOrpaMMHBIX OIIK(Y)-2B1 MPOTPAMMHBIX CPE/ICTB, B TOM THCIIe 0TeUSCTBEHHOT O IIPOU3BO/CTBA, IIPH PEIIeHAN
CPEACTB JIA pEIICHHA 3a7a9 IpodeccHOHAILHON esITeIbHOCT
MPaKTHIeCKUX 33121
VYMeeT BHIOHpATh COBpeMeHHbIe HH(QOPMAITHOHHbIE TeXHOJIOIHH H IPOTpaMMHBIE
OIIK(¥Y)-2V1 Cpe/CTBa, B TOM UHCJIE OTeUSCTBEHHOI O IIPOU3BOCTBA, IIPH PEIICHUH 331
mpodecCHOHAIBHON AeATeIbHOCTH.
3HaeT coBpeMeHHbIe HHMOPMAIIHOHHBIS TeXHOIOTHH U IIPOTPAMMHBIe CPE/ICTBA, B
OIIK(¥)-231 TOM YHCJIE OTCUSCTBEHHOTO IIPOM3BOICTRA, IPH PEIICHUH 327144 TIPOdeCCHOHATIBbHOM
JIeATILHOCTH
OIIK(Y)-3 CriocoGeH pazpabaThiBaTh P7 BrianeeT HaBbIKaMH KOHGHUIYPUPOBAHHS KOMITBIOTEPOB PA3JIMYHOT O HA3HAUCHHUS
Ou3HeC-IUIAHbI U TEXHUYECKHE OIIK(Y)-3B1 JULSL OCHAIIEHHSI TOMEIeHUH CHelHaIbHOrO Ha3sHAUSHUS KOMITBIOTEPHBIM 1
Opraﬂnsaunﬂ 9BM 3 3a7aHMs Ha OCHAIIIGHHE OT/eTIOB, CeTeBBIM 000pyI0BaHHEM
JabopaTopui, opHCOB VYMeeT BHIOHpATh, KOMIUICKCHPOBATH U
KOMITBIOTEPHBIM H CETEBBIM TeCTHPOBATh AlIapaTHBIE CPEACTBA BEIUUCIUTELHBIX
0GOpyIOBaHHEM OIIK(¥Y)-3V1 CHCTEM BLIOHpATh Ga30BYIO KOHDUTYPAIHIO KOMITLIOTEPA HCIIOJIb30BATh CETh
Internet gt paGoTel ¢ Web-cepBepamu BeTymux GUpM NpOU3BOTUTENICH CpeCTB
BHITHCTHTSJIBHON TeXHUKH
3HaeT OCHOBHI MOCTPOSHHSI U apXUTEKTypbl DBM TexHuueckue u
OIIK(¥)-331 SKCILTYaTAI[MOHHbBIC XapaKTEPUCTUKU KOMITLIOTEPOB Kiaccu hukanuu SBM
COBPEMEHHO€ COCTOSsIHUE U TeHAEHIMHU pa3puTHs DBM
OIIK(Y)-4 CrocoGeH yuacTBOBaTh B P2 OIIK(Y)-4B1 HMeeT HaBBIKK KOJUIEKTUBHOM HACTPOHKH M HaJIaJKH IIPOTpaMMHO-AIIIapaTHBIX
HacTpolike H HaJla/(ke KOMIIIEKCOB
MPOTPaMMHO-aITAPATHRIX OTIK(Y)-4V1 VYMeeT IPOU3BOJUTH KOJUIGKTHBHYIO HACTPOHKY U HaJlaKy IIPOrpaMMHO-
KOMIDTIEKCOB aNMnapaTHBIX KOMILJIGKCOB
OIIK(Y)-431 3HaeT MeTOAUKY HACTPOUKM M HAJIAKH IIPOr pPAMMHO-AIIIIApATHRIX KOMIUIEKCOB

2. IHoka3zarTe,id M MeTOAbI OLICHUBAHUSA

IlmanpyeMble pe3yIbTATHI 00YUeHHSI 110 TUCIHMILIHHE

Kox xoHTpomipyemoii

HanmeHosanue pasaejia

MeToabI OLIeHHBAHMSA

Kox HaumeHoBanue KoMITeTeHIH (11 ee JMCIMILIHHBI (oLIeHOYHBIe MePOTIPHATHS)
YaCTH)

PA-1 Croco0eH MPUMEHATE COBPCMCHHBIC HH()OPMAIHOHHEIC Paznen 1. ApXuTeKTypHI, 3ammTa oTUCTA TIO TA00PATOPHOH
TEXHOJIOTHH M MPOTPAMMHBIC CPEACTBA AT HCCICAOBAHUA OTIK(Y)-2 XAPaKTEPHUCTHKH, padore
APXMTEKTYP BBIYHCIUTCIbHBIX CHCTEM knaccuukarms IBM TecTupoBaHue

PA-2 Brnaneer HaBBIKAMU ITOWCKA W BHIOOpA HY)KHOM MH(DOpMAIIH 1 Paznen 2. @yHKIUMOHANBHASL H 3ammTa oT4eTa 1Mo J1abopaToOpHOH
HCCICAOBAHUA APXUTEKTYP U OPTraHH3ALUU BBIMUCIUTEIBHBIX OIIK(Y)-2 CTPYKTYpHAsA OpTaHU3aLUAL padore
CHCTEM LEHTPAIBHOTO IMPOLECCopa TecTupoBaHue

9BM




ILnanupyeMble pe3yJIbTAThI 00YUeHMS TI0 TUCIUTLINHE Kox xoHTpomipyemoii HaumeHoBaHue pa3jiesia MeToabI oLIEHMBAHNIS
Kox HaumeHoBanue KoMITeTeHIH (11 ee JMCIMILIHHBI (oLIeHOYHBIe MePOTIPHATHS)
YaCTH)

PI -3 3HaeT COBPEMEHHOE COCTOSIHIE M TCHACHIMH Pa3BHTHI OBM. Paznen 3. IpuHIums! 3ammTa oT4eTa 1Mo J1abopaToOpHOH
YMeTh MPOBOANTH AHAIN3 PA3IMYHBIX THIOB DBM c nemsio OIIK(Y)-3 OPTraHU3aLUH MOACHCTEMBI padore
BBIOOpA HaMOOJIEE TIPUEMIIEMOTO BAPHAHTA 11 KOHKPETHOTO OIIK(Y)-4 mamsta 3BM u BC TecTupoBaHue
HCIOJIB30BAHUSL.

PJI-4 YMeeT MpoBOAUTH CPABHUTEIBHBIA aHATIH3 TAPAMETPOB Paznen 4. Opraruzaums 3ammTa oT4eTa 1Mo J1abopaToOpHOH
LEHTPAIBHOTO MPOLIECCOPA, MAMATH, IOACHCTEMBI BBOAA- OTIK(Y)-4 CHCTEMHOTO MHTEpdeiica n padore
BBIBOJA I PA3IAIHEIX OBM. BBOJA-BBIBOAA HH()OPMALIHH TectupoBanue

3. IIIkaja oueHHMBAHUA
[Topsimok opraHu3alvy OIICHUBAHMS PE3YJIbTATOB OOyUEHUS B YHUBEPCHTETE PErJAMEHTHPYETCS OTHEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —

«Cucrema OLeHHBAHHA PE3yNbTaTOB 00y4deHus: B TOMCKOM mosuTexHudeckoM yHuBepcutere (CucreMa oneHHBaHUs)» (B OEHCTBYIOMIEH penakium).
Ucnonb3yercsi OamibHO-pEHTHHTOBas CHCTEMa OLCHHBAHMS PE3yJIbTaToOB OOyueHus. HMroromas ouLeHka (TpaaulMOHHAs M JIUTEpHAs) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJbTaTaM TEeKYIEro KOHTPOJIS U POMEKYTOUHOM aTTeCcTaluy (MTOroBast pEHTHHIoBasi OLleHKa — MakcuMyM 100 Ganios).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia JJisd OTACIBbHBIX OLCHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST CootBeTcTBHE
. OrmnpeesieHHe OLIEHKH
3aJaHUs TPaJULIIOHHOM OLICHKe
90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY
70% - 89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB
55% - 69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI
00y4eHUI C(HPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX W3 HUX OLEHCHO MHHUMAJILHBIM KOJHYECCTBOM OAlIOB
0% - 54% «Heyaosm» PesyapraTsl 00YUCHHS HE COOTBCTCTBYFOT MHHIMAJIBHO TOCTATOYHBIM TPCOOBAHUAM
ITkana nys OLEHOYHBIX MEPONPUATHI HK3aMEHA
% BBITOJTHEHUS DK3aMeH, CooTBeTrcTBHE
. . Onpej:[eﬂe]—me OLCHKHN
3aJaHMI YK3aMeHa 0asL1 TPaJULIIOHHOM OLICHKe
90%+100% 18 +20 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY




70% - 89% 14 +17 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB

55% - 69% 11+13 «Y I0BIL» [TpuemireMoe TOHUMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
[pe3yIbTaThl 00YUCHH COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHCHO MHHIMATbHBIM KOJIMUECTBOM OAJIlIoB

0% - 54% 0+10 «Heymosm.» PesynbpraTsl 00yueHHI HE COOTBETCTBYFOT MHHHMAIIBHO JOCTATOYHBIM TPEOOBAHMSIM

4. llepeyeHb THNOBBIX 3aAaHUI
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1. 3amuTra nadopatopHoii padotsl | JlaGopaTopuasi padora Ne 1. HcciienoBanne apxuTeKTypbl IEPCOHATBHOI0 KOMIbIOTEPA.

CPU-Z
1. Uem oTnuyaroTcs mpoLieccophbl APYT OT Apyra?
2. Uto Takoe TexHONOrHYecKkuii ipotiecc? Kak oH BIHSET HA MPOU3BOAUTENILHOCTL U TIOUEMY ?
3. g Kakux yCTPOHCTB aKTyaIbHO YMEHBbIISHHE HAIPSKeHUs TUTaH!s mpoLeccopa’
4. Yrto takoe HabOp MHCTPYKIHii? PacckaknTe KpaTKo Mpo KKy HHCTPYKIHIO U3 MPEACTABJISHHBIX B
tabnuue.
5. Urto Takoe TakTOBas yactoTa? SJBNsercs U 4acTOTA EAMHCTBEHHBIN XapaKTEPUCTHKOH, OMpeaelatoIei
MTPOU3BOANTEIHEHOCTE ?
6. Uto Takoe BHEIIHss 4acToTa?
7. Uto Takoe saApa U MOTOKU?
8. Uto Takoe k3uI-naMsth? [louemy uem GoJbIe K31 MAMSITH, TEM JIydine?
9. Uro Takoe r0xHbII MocT? Uto Takoe u uto nemaer BIOS?
10. Yro rakoe oneparusHas namsats (O3V)? Tuner O3Y. Uto takoe Tafimunru? Kak onpenennts
MPOMYCKHYIO CITOCOOHOCTh MaMATH?
11. Yro takoe rpaduueckuii npoueccop? Kakue tumnsl rpaguuecknx npoLeccopor ObIBAIOT?
12. CpaBHUTBE KOMITBIOTEPHI TIO XAPAKTEPUCTHUKAM.
AIDA64
1. Yro nemaer xaxnaplil TecT?
2. CooTHecTH pe3ysbTaThl TeCTOB U nokazareny nporpammel CPU-Z. Cnenats BRIBOIBL.
3DMark
1. Yro nemaer xaxnaplil TecT?
2. Yro takoe FPS?
3. CootHecTu pes3yabTaThl TecTOB ¢ AIDA64 1 CPU-Z. CnenaTth BLIBOIBL.
JladopaTopuas pa6ora Ne 2. [IporpammupoBaHne MUKpPoONpoLeccopa Ha si3bike Assembler.
1. Yro Takoe Assembler, si3b1k Assembler? IlpenmyInecTsa u HEJOCTATKHY.
2. Ilepeuncanute OCHOBHBIE KOMaH bl EPECHIJIKH TaHHBIX X80.
3. Ilepeuncaure OCHOBHBIE KOMAH/bl IEPEAAUH YIIPABIEHUS X86.
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4. Yro Takoe npepsiBaHus ? Kakue npepbiBanust ObIBAIOT?
5. Yto Takoe peructp, crek? Kakue tuns! peructpos x86 Bl 3Haere?
6. Kakne Buapl agpecanyiv ONepaHaoB CYLIECTBYIOT B X86.
7. O6o01IeHHas1 CTPYKTYpa KOMaH X86.
8. Ilepeuncnure TUIBI JAHHBIX X86.
JlaGopaTopHasi paGora Ne 3. Hcciienosanue BozmoskHocTeil SIMD-uHcTpyKumii HeHTPaJIbLHOro
npoueccopa. Padora ¢ namsTblo.
1. Yro Takoe SIMD? SIMD-unctpykuuu? Ha3HaueHue 1 npuMeHeHue.
2. Yto Takoe BeKTOpHBbIE perucTpbl. HasHauenue u npuMeHeHue.
3. Ocobennoctu unctpykuuii SSE, SSE2, SSE3, SSE4, AVX, AVX-512.
4. IlpuHuun yckopeHus BbluMciaeHuil Ha ocHoBe SIMD-uHCTpyKUMii.
5. Ipunnumns! paboTsl ¢ mamsThio Ha si3bike C++. CTaTHuecKkoe U AMHAMHYECKOE BbIIEIICHUE TTaMSITH.
6. Pacuer pasmepa mamsiTu, BbIEISIEMOM MO ITporpammy (Tiponecc).
JladopaTopuas padora Ne 4. Bei6op korpurypauuu I1K no 3aganHbIM XapakTepucTHKAM.
1. OGocHoBaTh (GYHKIIMOHAIBHO U SKOHOMHUYCCKH CBOH BBIOOP KOMILICKTYIOLIHX.

Tectuposanue

Tect Ne 1. Knaccupukauus u npoussoauTteabHocts IJBM

wn

Jaiite kpaTkoe ompeneneHne TepmMuHaMm (st 3amaHuss Nel — «yCTaHOBHTE COOTBETCTBHEY):
HACTOJIbHBIM KOMITBIOTED, ONEpalMOHHAas CUCTEMa, MAIUHHBIN SA3bIK, LEHTPaIbHbIN MpoLeccop,
rurabafiT, weHTp oOpabOTKM MAaHHBIX, CcepBep, OWT, KOMIMIATOP, HUHCTPyKuus, OBM
(xommbroTep), merabaiT, C, BCTPOEHHBIH KOMIBIOTEP, OFOKETHBIH CepBep, NPUKIIAIHBIC
nporpaMmsl, TepabalT, sA3bIK accemOiepa, MHOTOSIAEPHBINH MPOLIECCOP, ONEpaTHUBHAS MaMSITh,
CHCTEMHBIC TPOTPaMMBI, CYNEPKOMIIBIOTEp, accemOnep, MerabalT, S3bIK BBICOKOTO YPOBHH,
OaliT, apXUTEKTypa KOMITbIOTEpa, pabodast CTaHLHsL.

Uro takoe CPl. Hanmiure ¢popmyiy ¢ KpaTKUMHE MOSICHEHUSIMH, 110 KOTOPOH MOYKHO OLIEHHUTD
CPI npoueccopa.

3amauu. Paccunrars Teopernyeckyro npoussoautensHoctb CPU nmo nmapamerpam: CPI, TakroBas
4acToTa MpoLeccopa.

Hatite onpenenenust OBM, apxutexktype 9BM.

Hanumure Gpopmyny ¢ KpaTKUMHU NOSICHEHHUSIMH, 110 KOTOPOH MOKHO OLICHUTh
sHepronotpediIeHne mpoueccopa.

Hanumure Gpopmyny ¢ KpaTKUMHU NOSCHEHHSIMH, TTI0 KOTOPOH MOKHO OTIPENENIUTh
3HeprodpPeKTUBHOCTD MPOLIECCOPA.

Uro onpepnenser xapakrepuctuka «Hopma TexHosorndeckoro npouecca npou3BOACTBa
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8.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

MOJIyTIPOBOIHUKOBBIX KPUCTAJIIOB»?

Ilepeuncnure TEXHUKO-3KCILTyaTaLMOHHbIE XapaKTEPUCTUKHU KOMITbIOTEPA

Uro noHuMaeTcs o7 TEPMUHOM «TepMOIaKeT» ?

Haiite knaccudukanuo 9BM no HazHaueHnro. OxapakTepusyhTe KaXKIbli Ki1ace.

Haiite xnaccudukanmo IBM o GpyHKIHMOHATBHBIM BO3MOKHOCTSIM.

OnumuTe (yHKIMOHAIBHBIE BO3MOXKHOCTH, IIYTH Pa3BUTHsL, COBPEMEHHbIE pa3paboTKH cyrep
OBM.

OnumuTe PyHKIMOHAIBHBIE BO3MOXKHOCTH, TIATGOPMBI, 00J1aCTH IPUMEHEHUST M3HHPPEHMOB.
Haiite xnaccuduranmuo MUKpo-IBM 1o Ha3HAYEHHIO.

Haiite knaccupuKaluo cepBepoB Mo PyHKIUOHATLHOMY HA3HAYSHHUIO.

[Tepeuncnure OCHOBHBIEC TPEOOBAHMSI, KOTOPBIE YUUTBHIBAIOTCS NIPU IPOCKTUPOBAHUH CEPBEPOB.
Uro noHnmaetcst mox TepMUHOM «OONIauHbIe BBIYUCICHUS .

[Tepeuncnure npenMyIiecTBa UCIOIB30BAHUS OJIEHI-CEPBEPOB.

Omnwucate PyHKINOHAIBHBIE BO3MOXKHOCTH, IIAT(HOPMBL, 00IACTH MPUMEHEHHs padounx
CTAHIIUH.

Hatb knaccudukanmto [IK o cnocoOy ucnosib3oBaHus

[Tepeuncnute U OXapakTepU3yHTe Pa3HOBUIHOCTH HOYTOYKOB.

Ilepeuncnuts pazHoBUAHOCTH KapMaHHbIX [1K

Tect Ne 2. IlenTpanbHbiii npoueccop. UHCTpykumu, agpecanusi, THNbI JAHHBIX

wn

Jaiite kpaTkoe ompeneneHne TepmMuHaMm (st 3amaHuss Nel — «yCTaHOBHTE COOTBETCTBHEY):
OUPEKTHBA, ACCOLMATHUBHBIN MOWCK, (DU3MYECKWii (MCTOJHHUTEIbHBIN) aapec, THI AaHHBIX,
CTpOKa, apXWUTEKTypa IMpoleccopa, CTPYKTypa KOMAaH[bI, ICEBJOMHCTPYKLMS, IECKPUITOP
IAaHHBIX, SIBHAs azapecauus, Oa3upoBaHHE CHOCOOOB CYMMHPOBAHHsS, aapeCHBIH  KOI,
0asupoBaHHE CIOCOOOB COBMELICHMs, HHCTPYKLHUS, TEr, YKa3aTelb, CTEKOBas ajpecarms,
HEsIBHAsI afjpecansi, aApecHbIi mouck, popmar komanel, aapecanus, CPU.

A3bIk accembnepa. [ mporpamMmbl, HATMCAHHOM Ha SI3BIKE acCeMOIep MPHUBEINTE
COOTBETCTBYIOIINH €l koA Ha si3bike Cu.

Cucrembr cuucnenusi. llpeacraBieHue AaHHBIX PA3JUYHBIX TUIOB B IMaMSITH KOMIIBIOTEPA.
IIpsimoii, 0OpaTHBIH, JONMOJHUTEIBHBIN KO YHCTIA.

O06o01menHas cTpykTypa koMaHabl. HazHavueHue mosieli KOMaH/bl.

Kaxue ¢popMaThl LIEJIOYNCIEHHBIX JaHHBIX UCTOJB3YIOTCS B [A-327

Kaxue ¢popMaThl TaHHBIX ¢ MJIABAOIIEH TOUYKOM NCTONB3YIOTCS B X87 (IA-32)?
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7.
8.
9.

10.
11.
12.

13

16.

17.

18.
19.

20.

21

24.

25

Kax B [A-32 npenctaBistoTCs CUMBOJIbHbIE JTAHHBIE?

Kakwue ¢popmMaThl JaHHBIX THIA YKAa3aTeb UCIONb3YIOTCS B [A-327

B gem cyTb BekTOpHBIX TexHONOrH MMX, SSE, AVX, MIC?

Kakwue Tune! 1 popMaThl JAHHBIX HCIIONB3YIOTCS B MMX-TexHOIOTHH?

Kakoii Tum 1 ¢popmar gaHHeIx ucnoss3yercst B SSE-pacuupennn?

Kakne Bunp! mpeoOpa3oBaHus TUCKPETHOW MHPOPMALIUN PEATH3YIOTCS B KOMITbIOTEpe?

. Kaxue ocHOBHBIE IpYIIIbI KOMaHA UCIIOJB3YIOTCSl B KOMITbIOTEpE?
14.
15.

Urto noHNMaeTcs oA CTPYKTYpoil u GopMaToM KOMaHABI?

Hanumure GopMymsl U1t onpeneneHus: KOJIMYeCTBa Pa3psiioB B KOJIE KOMaH/AbI ISl 3amaHust M
Pa3JIMYHBIX ONepaLuil U agpecaluu S perucTpos.

amumure QopMyny AN ONpPEAeNieHHs MaKCHMaJbHO aJpecyeMoil €MKOCTH OIEepPaTHBHOM
namsita (OIT).

Yto mnoHMMAEeTCs NOA TEPMHUHOM «AAPECHBIA KOA» B KOMAHIEC M «UCIOJIHUTEJbHbIN
(pusmueckuii) anpec»?

Urto Takoe «sIBHas» U KHEsIBHAs» ajpecars’?

B uem 3aximouaercss OCHOBHOH NPUHIMIT peatn3aluy abCONOTHBIX COcoO0B (GpopMHpPOBaHUS
UCTIOJTHUTENBHOTO anapeca?

Kak peanmusyercs HemocpencTBeHHasl aapecamusi omnepanHaa’ Hapucyiite cxemy naisi 3TOro
criocoba agpecanuu.

. Kax peanusyercst kocBeHHas anpecaius onepannos? Hapucyiite cxemy.
22.
23.

Kaxk peanusyercs npsimasi agpecauus onepanna? Hapucyiite cxemy.

B uem 3axmouaercs NPUHLOUN peaNn3aldd OTHOCHTENBHBIX CHocoOoB (popMHupOBaHUs
UCTIOJTHUTENBHOTO anapeca?

Kakue cmocoObl BBIMHCIEHHUS HCMONHUTENIBHOTO aapeca NpPH OTHOCHTEJBHOW aapecaruu
HCIOJIb3YIOTCA B KOMHbI-OTean?

. Kax peanusyercst unnexkcHas agpecanusi? Hapucyiite cxemy.
26.

Kak peanusyercs OasupoBaHue ¢ nHAeKCHpoBanuem? Hapucyiite cxemy.

Tect Ne 3. IleHTpabHbIH npoueccop. ApXuTEKTypa Npoueccopa, perucTpbl, NpepbiBaHUsI

1.

Jaiite kpaTkoe omnperneneHue TepmuHam (st 3aganus Nel — «yCTaHOBHTE COOTBETCTBHEY):
SIMD, SISD, MMX, SSE, AVX, MIC, AES-NI, CISC, RISC, VLIW, spectre, meltdown,
Snapdragon, MediaTek, obpaborunk npepsiBanus, Intel Xeon, Intel Atom, ARM, nenrpanbaoe
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YCTPOMNCTBO yNpaBJeHUs], PETUCTP, BEKTOPHBIN PErucTp, CUCTEMHBIN PETUCTP, PETUCTP OTJIAaIKU
U TECTUPOBAHMSI.

2. Jloruueckas crpykrypa LIII. OcHOBHBIE HYHKLNOHATBHBIE 3JIEMEHTHI CTPYKTYphI LIIT.

Pactmdpytite abbpesuarypol CISC u RISC Ha pycCKOM H aHIIIHICKOM SI3BIKE.

4. Onpenenurte ocHOBHbIE xapakTepHble 4yepThl CISC-apxurextypel. Ilpuseaure npumepsl
npoueccopoB ¢ CISC-apxuTekTypoi.

5. Omnpenenute ocHOBHBIE XapakTepHble uepThl RISC-apxurextypsl. [lpusenure npumepst
npoueccopoB ¢ RISC-apxuTtekTypoii.

6. B uem ocobeHHOCTb apxuTeKTyprl X86-64 (AMDO64, Intel 64)?

7. Kakue pexxumbl paboOThI IPEAYCMOTPEHBI B apxUTEKType X86-64 (AMDO64, Intel 64)?

8. B 4yem 0COOEHHOCTh apXUTEKTYPBl U CUCTEMBI KOMaHA [A-647?

9. Kakue rpynmnsl perucTpoB UCHOJB3YIOTCA B npoueccopax 1A-327

10. OcHOBHOE Ha3Ha4YeHHE PA3JIMUHBIX TUIOB peructpos [A-32.

11. Peructpel BEKTOPHBIX pacliupeHuil. Pa3psaHoCTh, Ha3BaHUE, HA3HAYEHHUE.

12. Ykazarenb komana. CTpyKTypa U Ha3HauYEHHUE.

13. Kakue rpynmbel perucTpoB UCIOJB3YIOTCs B poLeccopax [A-647

14. IlepeuncnuTe MUKPOAPXUTEKTYPhl COBpEMEHHBIX mpoueccopos Intel 1 AMD (3a mocnennue 5
JeT).

15. IIpuBenuTe OCHOBHBIE OCOOEHHOCTH U (POpMAT KOMAH/IbI OT€YECTBEHHBIX MTPOLIECCOPOB
«Inpopycy.

16. IIpepeiBanusa. OOpaboTuymk mpepeiBaHus. THUMIbl mpepeiBaHUN. XapaKTEPUCTHKH CHCTEMBI
npepsbiBanus. KonTposuep npepblBaHUMN.

(9%

Tect Ne 4. Opranusanus noACUCTEMbI MAMSITH

1. [aiite xpatkoe omperneneHne TepMuHaMm (st 3amaHust Nel — «yCTaHOBHUTE COOTBETCTBHE)):
Ksm-nmamsiTe, K3 € HENMOCPEACTBEHHBIM OTOOpakeHHeM (TIpsSIMOE  pacrpeneseHue),
JATEHTHOCTh, CKBO3HAS 3alHCh, BUPTYAJIbHBIH aapec, OMT AOCTOBEPHOCTH, K3LI MOMATaHHE,
K3II-MIpoMax, Ko3dduuumeHT nonanaHuil, Ko3(pQUIHEHT NPOMaxoB, MIUTEIBHOCTh IIHKJIA
NaMsITH, OIEPaTUBHAsl MaMsITh, CHMBOJBHOE HMS, €MKOCTb mamstd, Oydep 3ammcy,
JIOKaJbHOCTb, CBSI3aHHAsl C MPOCTPAHCTBOM, JIOKAJbHOCTb, CBSI3aHHas CO BpPEMEHEM, Ter,
otnoxenHas 3anuch, FIFO, LIFO, Taiimunr, Bpemst noctyna, GU3NIECKUil aapec, mpomyCcKHast
CIIOCOOHOCTB.

2. Hepapxuueckas cTpykTypa namsatu 9BM. BeictponelicTBrue 1 CTOUMOCTb NaMSTH B
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10.
11.
12.

13

15.
16.
17.
18.
19.
20.
21.

22.

3aBUCUMOCTH OT IOJIOXKEHUsS B HepapXUM. JHEPro3aBUCUMasl U SHEProHe3aBUCHMasl TaMSATh.
KakoBo ¢pyHKIIMOHATBHOE HA3HAYEHNE KII-TIAMSITH?

Uro noHuMaeTcs NOJ K3II-NMONaJaHueM U K3II-ITpoMaxom?

Kakwue cymmecTByrOT cTparernu OOHOBJIEHHUS CTPOK OCHOBHOH MaMATH U K3II-MTAMSTH?
Omnpenenure CTPYKTYpy K3LI-NAMATH C NPSMBIM pacrpeaeleHueM, MOTHOCThIO
aCCOLIMATHUBHBIM pacIpeeeHieM, YaCTUYHO aCCOLMATUBHBIM paclpeaeeHueEM.
PaccunTtaTh KOJMYECTBO CTPOK K3UI-TIAMSTH U KOJIMYECTBO OANWT B CTPOKE MPH 33JaHHOM
CTPYKTYpe azpeca.

Paccuutath cpennee Bpems AoCTyma nmpoueccopa k nanHbiM (AMAT).

Kaxue cymecTByIoT 1B€ OCHOBHBIX TEXHOJIOI'MH NTOCTPOEHUS] MHOTOYPOBHEBOM K3LI-TIAMSITH?
KakoBo ¢pyHKIIMOHATBHOE Ha3HAYeHUE onepaTuBHON namstu (O3VY)?

Uro noHuMaeTcs NoJ TEPMUHAMU «JIATEHTHOCTbY U «TalMuHrm» OI1?

Kak onpenensiercs: TeopeTrueckast mpomyckHasi cnocodnocts OI17?

. Pacingpyiire ab6pesuatrypy DDR SDRAM?
14.

3a cuer vero yasamBaeTcs mpomnyckHas ciocodnocts OIT nmpu nepexone or SDRAM k DDR
SDRAM?

OcHoBHble xapakTepucTuku U oTnnuus namstu DDR-DDR2-DDR3-DDR4.

IIpusenute knaccudukanuto meronos pacnpenenerns OI1.

B uém 3axummrouaeTcst KOHIeNLUUs BUPTYalbHON NamMsITH?

B uéMm cyTh CTpaHUYHOTO pacnpeseneHns BUPTyalbHONU naMsaTu?

B uéM cyTh CerMeHTHOrO pacnpeneneHus: BUPTyalbHON naMsTu?

OnumunTe HA3HAYEHUE U CTPYKTYPY TAOIHUIBI CTPAHHLI.

PaccunTtaTh KOMMUECTBO 3aMmicell B OJHOYPOBHEBOH TabMuUIle CTPaHUL], 00beM Pr3nuecKoit
NaMSITH 1151 XPAaHEHHUS TAOJIULBI CTPAHHUIL, KOJMYECTBO TAOJHUL], KOTOPOE MOXKET ObITh
MOMEIIEHO B (PU3MYECKYIO TTaMSATD.

OnumuTe MexaHU3M NpeoOpa3oBaHMs BUPTYAJIbHBIX apecoB B (pU3MUECKUe MPH CTPAHUIHOM
OpraHu3aLuu MaMsITH.

Tect Ne S UnTepdeiicsl. Cucrema BBOJa-BbIBOAA

JaiiTe xpaTkoe ompeneieHue TepMuHaM (i 3amaHust Nel — «yCTaHOBUTE COOTBETCTBHUEN):
uHTEepdeiic, nmocnenoBareabHblil HHTEP(ENC, FOKHBII MOCT, CEBEPHBIH MOCT, MEKMAIIWHHBIN
uHTepdeiic, mapauienbHblii UHTEPQEHC, JOKaTbHBIA HHTepdeiic, MPONyCKHas CIIOCOOHOCTh
uHTepdeiica, CHHXPOHHBbIN wuHTep(eiic, acuHxpoHHbId uHTEpderic, ROM-nmamsare BIOS,
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YHUIICET, CTaHAapTHBIH wuHTepdelic, pamuanpHbeli HHTEp(dENC, COKET, MarucTpajbHbIA
uHTepdeiic, nHPOopMauUOHHAs IWMHpHHA HHTEpdeiica, CUCTEMHBI HHTEp(EHC. KOHTPOJLIEp
DMA, unrepdeiic nepudepuitHbIX yCTPONCTB, 3HEPTOHE3aBUCHMOCTb.

IIpon3BOAUTENBHOCTD KECTKUX OUCKOB W TBepaoTenbHbIXx Hakomnutenei. IOPS. Ilpusectu
BenmunHy 1IOPS k 3nauenuo Mo/c.

[MonsTHe «mpomyckHasi CrnocoOHOCTh wuHTepdeiica»y. Paccuurate pasmep Oydepa kampa
[[BETHOTO JAWCIUIES TPH 3aJaHHOM pa3pelieHuu. PaccuuTarh Bpems mepenaun HHpOpManuu
NpU 3aJaHHOHN MPOMyCKHOH crocoOHOCTH KaHana cetn Ethernet. PaccunTath MakCHMaNbHYIO
NPOMYCKHYIO crocoOHOCTh nHTepdetica DVI, VGA npu 3agaHHOM paspeuieHnd U 4acToTe
OOHOBJIEHHSI SKpaHa.

Unrepetic. [lonstre, kaaccupukanusi Mo Ha3HAYCHUIO, CHOCOOy, peKUMaM MU MPHUHLUIIAM
nepenayr UHGOPMALH, TIO CIIOCO0Y COSAMHEHUSI.

ITonsitue «unncer». KomMnonenTe! yuncera.

Hurepdeiicer DVI, HDMI, USB, PCI, SATA, PCI-Express. OcoOeHHOCTH W Ha3Ha4YeHUE.
IIpumMepr! yCTPOICTB Ha NaHHBIX HHTEepdeiicax.

Coxersl npoueccopos. Onpenenenue, Bunel. Cokersl Intel 1 AMD.

CeBepHblil U 10kHBIN MOCT. OnpeneneHne, Ha3HaueHHue, COCTaB JIEMEHTOB U YCTPOICTB.
Criocobbl opranmzanmu nepenadn naHHbIX. lIporpamMMHO-ympasisieMast mepenava, nepenaqa
1o 3arpocy npepsiBanust ot I1Y, npsimoit noctyn k namsita (DMA).

Tect Ne 6 Buneokaprsl. I'paduueckne n napaieibHble BBIYHCICHHS

2.

3.
4.

JaiiTe xpaTkoe ompeneieHue TepMuHaM (i 3amaHust Nel — «yCTaHOBUTE COOTBETCTBHUEN):
GPU, neogHopomsbeiii poctyn k mnamsitd, VLIW, upeomamste, RISC, Buneo-I113V,
KOHBeliepHast ~ 0o0OpaboTKa,  MENKOMOAYJIbHAsi ~ MHOTOIOTOYHOCTb,  KPYIMHOMOAYJIbHAS
mHoronorounoctb, API, CISC, GPGPU, rereporeHHass MyJabTHIpPOLIECCOPHAas 00paboTKa,
OJIHOPOAHBIH JOCTYNl K MaMsATH, BHJIEOJpaiiBep, ammapaTHas MHoromnotoyHocts, CISC,
cynepckamsipHasi ~ oOpaborka, QDR, mapamnenpHass ~ MHOTONOTOYHOCTb,  LIeHzep,
MHOTOSIIEPHBIA MUKPOTIPOLIECCOP.

CocraBHBIE 4YacTH BHICOKAPTBI M HMX XapakTepucTHKH. (OCHOBHbIE TEXHHUYECKHUE
XapPaKTEPUCTHKH BHIEOKAPT.

IMonsitue GPU, GPGPU. 3amaun, emonnsembie GPU, GPGPU. Otianane ot CPU.

Iefineppl. Hasnauenne meiinepo. Ileiinepupie  Onokn.  BepmmuHbli  meiinep,
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F€OMETPUUYECKHI LIeHep, MUKCENbHBIN [ENHep.

5. Ilpumepsl npuMeHeHUs LIeHAepOB B 3aBUCUMOCTH OT 3afad. OnpenenuTb TUN Lieinepa Ans
3a/1a4d; KackajHas T€Hb OT OOBEKTa, MPOLEAYPHBbIE TEKCTYPHI, MIyOMHAa PE3KOCTH, aHMMAaLUs
pobora, mocrobpaboTka Kaapa, MbLIb, WUMUTALMS XJIONKOBOTO ILIAThs, CMAa3bIBAHUE B
IBW)KEHUH, TpaBa, TOPOA HAa TOPU30HTE, MYJIBTUTEKCTYpPHpPOBaHHE, Aedopmaunus Msya Npu
yAape, pa3MbITHE, JIEC, TIOBEPXHOCTh BOJBI, OMUKCENBHOE OCBELIECHUE.

6. llonarue MMX-TexHomoruu.

7. PasButne u kiaccu(puKanys OJTHOMPOLECCOPHBIX APXUTEKTYP.

8. Iloroxosblie SIMD-pacmupeHnus.

9. Cnocober opranmzauun  SIMD-apxurektypel. MaTpuuHblii W BEKTOPHBIH  CHOCOOBI

opranuzauu SIMD.
10. Konsetiepnas o6paboTka komana. MHoronorouHast 06padoTka KOMaH.
11. IlpuuurHbI U TPEANOCHUIKH MOSBJCHUS MHOTOSIAEPHBIX CTPYKTYP IpoLEeccopa.

12. 3apava: omnpenenute oO0wmuit mpupoct (yObulb) OBICTPOAEWCTBUS BCEH MPOrpamMMbl IPH

COKpaIneHuu (YBeJIHMYEHNH) BPEMEHH BBITIOJHEHUS] YACTH NMPOrPaMMBI.

Dx3ameH

O 00 ~1 ON L B W N —

. Onpenenure Ha3HAUYEHUE U CTPYKTYPY OCHOBHBIX (PYHKIIMOHATIBHBIX perucTpoB [A-32.

. CTpanu4Hoe pacrnpeneneHue BUPTyalbHONU NaMsaTH.

. Tunbt naaHBIX [A-32.

. OnumunTe XapakTepHbIe Y€PThI CYNEPCKAIIPHON 00pabOTKN KOMaH,

. Knmaccugukarus apxutextypsl SISD ¢ kpaTkoii XapaKTepUCTHKON KIIACCOB.

. Metonbl 0OHOBJIEHHUS CTPOK B OCHOBHOM MaMSTH M K3II-MTAMSITH.

. PazBurne un knaccuukanus OqHOMPOLECCOPHBIX APXUTEKTYP.

. Konnenuus BUpTyanbHON NaMATH.

. OxapakTepusyite MpearnoChIKY MOSIBJIEHNUS MHOTOSIIEPHBIX CTPYKTYP MPOLIECCOPOB U TEXHOJIOTUU

mHoronorouHoctd. Orimune Hyper-Threading ot MHOTOsSIIEpHOCTH.

10. Ocuosnbie xapakrepubie yepTbl CISC u RISC-apxurextypsl. [lpumeps! mpoueccopos.

11. OcoOeHHOCTH NapaJUTeIbHBIX BBIUUCICHUN ¢ TIPUMEHEHUEM rpapuIeCcKiX MpOILeCCOPOB.
Crpykrypasie otnnuus CPU ot GPU.

12. Onumure cnocoObl pacrpeneieHus ONePaTUBHON maMsiTu Oe3 UCTIOIb30BAHUS BHEIIHEH MaMSsITH.
13. Kak ocymiecTBsieTcs HeIOCPEACTBEHHAS, MIPsiMasi U KOCBEHHAsI aipecalysi OnepaHaoB?

14. RAID-maccusl. OcobenHoctu u oTimuusi RAID-0-RAID 6.

15. Onumure cnocoObl pacnpeneieHus ONEPATUBHON MaMsITH ¢ UCTIOJb30BAHUEM BHEIHEH MaMsITH.
16. OxapakTepuszyiTe criocoObl pacrpeneIeHus JaHHBIX B KAII-TAMSITH.

17. Knaccuduxkarus cnocobos oprarmzanun SIMD-apXuTexTyp.
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18.Onmmnre oOrmue NpUHIMIBI OPraHU3aluN ONEPATUBHON MaMATH KOMITBIOTEPA.

19. O6o0meHnHsI popmar koMaH X86.

20. [laiiTe onpeneneHne TEpMUHAM: 4aCTOTA, TAKT, MALIUHHBIN [IUKJI, MUKPOKOMAaHAa, KOMaHAA.
IIpuBenute npuMepsl KOMaHAbl © MUKPOKOMAaHI.

21. Knaccuduxanms Mukpo-3BM ¢ kpaTKoi XapaKTepPUCTUKOH KJIACCOB.

22. Ilepeuncnute U KPaTKO ONMHUINNUTE OCHOBHBIEC YEPTHI COBPEMEHHBIX YHHUBEPCAIBHBIX
MHKPOIPOLIECCOPOB.

23. OnumnTe Ki1acCUpUKAIHMIO U XapaKTePUCTUKU nHTepdeiicoB IBM.

24. O6msicautb cyTb MM X-TexHOJIOTHU 1 OTOKOBBIX SIMD paciumpenmii.

25. OyHKUHOHAJIbHBIE BO3MOKHOCTH, 00J1aCTH MMPUMEHEHUSI, OCHOBHBIEC MPOU3BOIUTENN MITH(PPEHMOB.
26. Jlornueckast opraHuzanys HEHTPAIBLHOTO Mpoueccopa IBM.

27. OyHKIHOHAJIBHBIE BO3MOKHOCTH, 0OJIACTH MPUMEHEHHUS, COBPEMEHHbIe pa3padoTku cynep-OBM.
28. Hepapxuueckas CTPyKTypa NaMsITH KOMIIBIOTEPA.

29. KonseliepHasi TEXHOJIOTHs BBIITOJIHEHUS] KOMAH.

30. KoHuenmums MHOTONpOLeCCOPHBIX cucTeM. CHIIbHOCBSI3aHHBIE U CIa0OCBSA3aHHBIC
MHOTONPOLIECCOPHBIE CUCTEMBI.

31. OcoOeHHOCTH MHOTOSIIEPHBIX, MHOTOTIOTOYHBIX, MHOTOTIPOLIECCOPHBIX CUCTEM. 3aKOH AMaa.
32. Opranuzanus u pazsutue namsatu DDR SDRAM.

33. Onpenenenue u pacyer sHeProdHHEKTHBHOCTH MPOLIECCOpa.

34. Haznauenue u cTpykrypa peructpoB MMX, SSE, AVX.

35. IIpuHuun paboTe! npepbIBaHUNA. XapaKTEePUCTUKH ITPEPhIBAHUI.

36. Uto Takoe apXUTEeKTypa IMpoLieccopa ¢ TOUKU 3pEHUS] MPOrpaMMHUCTa U pa3paboTyrKa JKenesa.
[IpuBenuTe NpuUMeps! APXUTEKTYP MO PASTHIHBIM KIACCUPUKALIHSIM.

37. MexaHU3M U CXeMa CTeKOBOM anpecaruu o cnocody LIFO.

38. MexaHu3M npeoOpa3oBaHusl BUPTYAIBHOTO afpeca B ((U3MUECKUil Mpy CTPaHUYHOM OpraHU3aUuH
BUPTYAJIbHON MMAMSITH.

39. Huncer. HazHaueHune U COCTaB FOKHOTO U CEBEPHOIO MOCTA.

40.0600menHast crpykrypa 9BM 1 OCHOBHBIE MIYTH €€ PA3BUTHSL

S. MeTtoanueckHe yKasaHus MO poueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpuATHA

Hpouej];y Pa MPoOBeIeHU A OLICHOTHOI'O MEPOITPUATHA U HeOﬁXOI[I/IM],Ie MeToAu'eCKHe YRasaHUuA

1.

3amura 1adopaTopHOi
paboThI

Jlabopatopnass paboTa BBIMOJHSETCS B ayAWTOPHH, YKa3aHHOH B pazmene «Ocobble TpeOoBaHUS K
MaTepPHAIbHO-TEXHUUECKOMY OOECIIEYeHHI0 TUCLUIUIMHBD pabodeil mnporpammbl AucUUIUIMHBL [lpu
BBITNIOJTHEHUH pabOThl HEOOXOMMO PYKOBOJCTBOBATHCS METOAMYECKHMH yKa3aHHMsMH. Ilociie BBIMOJHEHUs
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Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

J7a0opaTopHOil pabOThl C HCMOJB30BAHHEM MPOrPAMMHOrO obecreueHuss B y4eOHOW ayauUTOpHH,
OCYLIECTBJISICTCS JEMOHCTPALUs PE3yJIbTaTOB MPOBEASHHOIO HCCIEA0BAHMUS, Pa3pabOTaAHHBIX AITOPUTMOB U
nporpamM. O3BYy4YHBAIOTCSl 3aMeUaHHs K Pe3yJbTaTaM HCCIENOBaHHs, pabOTe aJrOPUTMOB M MPOrPAMM.
Iocne ucnpaBieHus: 3aMeUaHlii 1 CAMOCTOSTENIBHON TEOPETHYECKOH MOArOTOBKH OCYIIECTBIISIETCS 3alUTa
paboThI MyTéM OTBETOB Ha BOIMIPOCHI 110 H3YYEHHON TeMe.

Kputepuu onenuBanusi:

Kaxknast nabopatopHasi paboTa UMeeT CBOIO TPYAOEMKOCTb, MOITOMY JJIsl Kaxmoh JlabopaTopHOH padoTheI
YCTaHABJIMBAETCSI CBOM MaKCHMAJIbHBIN Oait (nanee max). PacnpenencHue GaiioB 3a OLECHOYHOC MEPOTIPHUATUES
TEKyIIero KoHTpouts (3amuTa 1adoparopHoii padoThl) YCTAHABINBACTCS KAICHAAPHBIM PCHTHHT-TIAHOM JAUCIUTUTHHBI
B COOTBCTCTBHC CO IIKAJIOH OLICHUBAHM I1. 3.

%o BBLIIOJIHEHHUS

Bamun OnpenesieHne ONCHKA
3a1aHNnst
90%+100% 0,9 * max - max | OTIMYHOE TOHUMAHKE TIPEIMETA, BCCCTOPOHHHUE 3HAHWS, OTIIMUHBIC YMCHUS M BJIA/ICHUC
OIIBITOM TMPAKTHYCCKOH JCSATEIBHOCTH, HEOOXOMMMBIC pe3ynbraThl oOyueHus PJI1, P/12,
PJ13, P/14 chopMupoBaHEl, MX KA4ECTBO OLEHCHO KOIMYECCTBOM OaijioB, OIM3KHM K
MaKCHMaJIbHOMY
70% - 89% 0,7 * max— | JlocTaTOMHO TOMHOE TIOHUMAHHC IIPEAMETA, XOPOIIHME 3HAHWS, YMCHUS W OIBIT

0,89 * max | MPaKTHICCKOH OEATCIHHOCTH, HEOOXOAWUMBIC pesymsratel oOyucHusa PJ1, P2, P13,
PJI4 cdopmupoBaHBl, KAa4eCTBO HH OJHOTO W3 HHUX HE OIICHCHO MHMHHMAIbHBIM
KOIIMMECTBOM 0aJlIoB

55% - 69% 0,55 * max — |IlpueMneMoe NMOHMMAHHE IPEIMETA, YIOBICTBOPHTCIBHBIC 3HAHWS, YMEHHS W OIBIT
0,09 * max | MPaKTHICCKOH NEATCIHHOCTH, HEOOXOoaWMBIC pesymsratel oOyucHus PJ1, P2, PI3,
PJ14 cdopMupoBaHBI, Ka4ecTBO HEKOTOPHIX M3 HHX OIICHCHO MHMHHMAJIbHBIM
KOIIMMECTBOM 0aJlIoB

0% - 54% 0 - 0,54 * max | Pesynerarer o0yuenus P/I1, P2, P/13, P14 He COOTBETCTBYIOT MHHUMAJIEHO
JIOCTATOYHBIM TPEOOBAHIAM

Tectuposanue TecTupoBaHue OCYIIECTBIISCTCS C MPUMEHEHHEM 3JIeKTpOoHHOTo Kypca LMS Moodle. TecTr! BkrouaeT B
ceOst BOIPOCHI HA COOTBETCTBHE, BHIOOP M3 MHOTHX, BEPHO/HEBEPHO HJITU MPOCTON YHUCIOBOH OTBET.
MaxkcumanpHOE KOJIMYeCTBO OaJIOB 3a TeCT — 3. MUHUMAaNbHBINA poxoaHo# 6amt — 1,65. KomudecTso
nonbIToK — 1. Tect coctout m3 10 Bonpocos. [IpaBumbHbI OTBET 3a Kaxablid Bonpoc — 0.3 Ganna.
MaxkcumanpHbIN 0aJuT 32 BCe BBIIOJIHEHHBIE TECTHI — 18.
IIpenogaBarens MOKET KOMMEHTHPOBATh OTBETHI cTyAeHTa yepe3 LMS Moodle.

OK3aMeH Opranuzanusi NMpoBeNeHUsl HK3aMEHa OCyLlecTBJseTcs corjacHo IlonoskeHHo O MpoBeNEHUH TEKYILEro

KOHTPOJIS ¥ poMeskyTouHo arTectaimu B TITY (mpuka3 Ne 59/oxn ot 25.07.2018 1.).
IIpenonaBarens B Hadaje CeMeCTpa BBIAAET OOYHYAIOIIMMCSI IepeueHb TEOPETUYEeCKUX BOIMPOCOB BCEX
paszenoB padoueil mporpamMmBbl, MPAKTHUECKUX 3a/1a4, KAJICHJAPHBIA PEHTHHI-TUIAH.




O].le]-[O‘[H],Ie MepOonpUATHAH

Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

DK3aMeH MPOBOIUTCS B IEPHOA TIOCIENHEH Helenn ceMecTpa (3aueTHast/KOH(pEpeHL-Heness) Wik B CeCCHIO
B MUCbMEHHOU hopme.

Ha sk3amMeH OTBOIUTCS HE MeHee 2 aKaJeMHUYECKHX 4YacOB ayJAUTOPHOTO BpeMeHH. B xo1e MUChbMeHHOTrO
KOHTPOJISI HE JOMYCKAETCsl UCIOJIb30BaHHE YUeOHBIX MATePHANIOB, TEXHUYECKUX CPENCTB U CPENCTB CBS3H.
Kareropuuecku 3amperineHbl Jir0ObIe MMEPErOBOPbI MEXAY CTyA€HTaMH. B ciyuae HapylleHHsl 3THUX
TpeOOBaHMIA CTYIEHT MOJIyYaeT OLEHKY «HEYIOBIETBOPUTEIHHO» U YAAJSIETCS C MUCbMEHHOTO KOHTPOJISL.
DK3aMeHalMOHHbIE OWJIEThI BKJIIOYAIOT B ceOsi 1Ba BOMpPOCAa M3 CIKCKA, MPENCTABICHHOIO B MEPEYHE
THUTIOBBIX 3aJIaHui 1. 4.

Pacripenenenrie GamioB  3a  OIIEHOYHOE  MEPOMPHUSITHE MPOMEKYTOUHOTO KOHTposs  (DK3aMeH)
yCTaHABJIMBAETCS KaJ€HIAPHBIM PEHTHHI-TUIAHOM AUCLUIUIMHBI B COOTBETCTBUE CO HIKAJIOW OLIEHUBAHUS TI.

3.

N Bann CooTBercTBHE
"o BBITIOJTHEHU ST o
TpaguIAOHHOIT Onpenenenne oreHKN
3aJaHHS
OIleHKe
90%+100% 18,0 -20,0 «OTimaHO» OTIIMYHOE TIOHUMAaHKE TIPEIMETa, BCECTOPOHHNUE 3HAHUS, OTIIMUHBIE YMEHUS U
BIIaJICHUE OTIHITOM
TIPaKTUYECKOH JEATENLHOCTH, HEOOXO0MMBIe pe3yabTaThl o0yuenus PJ1, PJ12,
PJ13 chopMupoBaHbL, FX Ka4ecTBO OTIEHEHO KOMUYECTBOM GallioB, GIVI3KAM K
MaKCUMaTHHOMY
70% - 89% 14,0-17,8 «XOpoIIoy JlocTaToyHO MOMHOE IIOHUMAHHUE TIPEIMETa, XOPOITIHE 3HAHUS, YMEHUS U OIIBIT

TIPaKTHYECKON JIeATENFHOCTH, HeoOX0UMbIe pe3yiabTaThl o0yuenus PJ1, PJI2,
P13 chopMupoBaHbl, KaUECTBO HU OJ[HOTO U3 HUX HE OLICHEHO MUHUMAIBHBIM
KOIM4eCTBOM GalllioB

55% - 69% 11,0-13,8 «Y JIOBIL» IIpuemiemoe oHUMaHKE IPEAMETa, VIOBIETBOPUTEIbHbIE 3HAHNS, YMEHUS U
OIIBIT IIPAKTUYECKON JIESITENBHOCTH, HEOOX0AUMbIE pe3ylbTaThl o0yueHus PJI1,
PJ12, PJI3 cpopMupoBaHbl, KaUeCTBO HEKOTOPBIX M3 HUX OIIEHEHO
MHHHMMAaJIbHBIM KOTUYECTBOM GaJlIoB

0% - 54% 0-10,8 «HeynoBm.» Pesynmpratel oOyuenust PJ[1, PJ12, PJI3 He COOTBETCTBYIOT MHUHHMAIBHO
JIOCTATOYHBIM TPEOOBAHUSIM

MaxkcumasbHbIH 0aji1 3a sk3aMeH — 20 6auioB, MUHUMAIbHBIH Oamt — 11 Oajios.




