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1 Heau u 3aaaum 00y4eHHs MO TUCUUILIHHE

K ocHOBHBIM neJassM OCBOCHUSA OUCHHUITIIMHBI «AnnapaTHoe obOecrieyeHue I/IH(bOpMaI_[I/IOHHBIX
CHUCTEM» OTHOCATCA:

(GopMHpOBaHUE Y CTYJCHTOB INIyOOKUX 3HAHUH O anmnapaTHoM 00eCIeYeHUN KOMITBIOTEPHBIX
U MH(POPMALMOHHBIX CHCTEM, BKJIOYas AapXUTEKTypy KOMIIBIOTEPOB, Iepudepuiinble
YCTPOHCTBA, CETEBOE 00OPYIOBAHUE U IPYTUE KOMIIOHEHTHI,

pa3BUTHE HABBIKOB aHAJIM3a U BbIOOpA allapaTHbIX PeIICHUH B 3aBUCUMOCTH OT KOHKPETHBIX
3a7ja4 ¥ NOTpeOHOCTEN MH(POPMALTMOHHBIX CUCTEM;

IIOATOTOBKA CTYJAEHTOB K PELICHUIO INPAKTUYECKUX 3a1ad, CBS3aHHBIX C YCTaHOBKOW,
HACTPONKOH, 00CITy)KHBaHUEM U alTPEeHIOM ammapaTHoro 000pyI0BaHuUs,;

cojeiictBue B ()OPMHUPOBAHUU Yy CTYAECHTOB HABBIKOB KOMaHJIHOW pabOThl, 0COOEHHO B
KOHTEKCTE COBMECTHOM HACTPOUKH U MOAJIEPKKU HHPOPMALIMOHHBIX CUCTEM;

oOydyeHHEe CTyJIEHTOB METOJaM aHajlu3a M  ONTUMHU3ALUU  IIPOU3BOJUTEIILHOCTH
MH(POPMALIMOHHBIX CUCTEM ITyTEM ONTUMAJIBHOIO UCIIOJIb30BAaHU ANNAPATHBIX PECYPCOB,;
yCUJIEHUE MOHUMAaHMs B3aMMOCBSA3M MEXJy alnapaTHbIM U MPOTrpaMMHBIM 00€CIIeYeHHEM
MH(POPMALIMOHHBIX CHCTEM,

IOJArOTOBKA CTYAEHTOB K JIEATEIbBHOCTH B COOTBETCTBUM C KBalIM(PUKALMOHHBIMU
TpeOOBaHUAMHU CHEIMATIMCTOB, pPa0OTAIOIIMX B O0JIACTH amNmapaTHOro oOecreyeHUs
MH(POPMALMOHHBIX CHCTEM,

HOBBIILIEHUE 001Eil KOMIIETEHTHOCTU CTYACHTOB B 00JIaCTH MH(MOPMALIMOHHBIX TEXHOJIOTUH
U MX CIIOCOOHOCTH aHAJIM3UPOBATh M MPUHHUMAaTh OOOCHOBAHHBIC PEIIEHUS, CBA3AHHBIE C
anmapaTHbIM oOecriedeHreM HH(POPMAIMOHHBIX CHCTEM.

K ocHOBHBIM 3agavdamMm JUCHUIIIIMHBI OTHOCATCA:

O3HAKOMJIEHHE CTYJECHTOB C OCHOBHBIMH 3TallaMH pa3paboTKH MHPOPMALMOHHBIX CUCTEM U
KOMIIOHEHTOB, BKJIIOYas annapatHoe oOecrieyeHue, HauuHasl ¢ IUIAaHUPOBaHMS U aHaIU3a
TpeOOBaHUH U 3aKaHUYMBAsi BHEIPEHUEM U MOAJEPKKON CUCTEMBI;

O3HAKOMJICHHE CTYICHTOB C KJIIOYEBBIMU INOHATHAMHM U TEPMUHAMH, HUCIIOJIB3YEMBIMH B
pa3paboTke HHPOPMALMOHHBIX CUCTEM, TAKUMH KaK amliapaTHoe oOecrieueHue, apXUuTeKTypa,
CeTH, epu(epuiiHble YCTPOICTBA, UX POJIK U B3aUMOCBSI3H;

¢dopMHpOBaHHE Yy CTYJCHTOB HAaBBIKOB MPAaBUJIBHOTO IMOJAXOAa K MPOEKTaM B 00JacTH
anmapaTHoOro oOecreueHus, BKIIoYas yMEHHE ONIpeleNsITh TpeOOBaHHSA K ammapaType,
BBIOMpATh MoaXxoslIee 000pyI0BaHUE, TPOBOAUTE aHAU3 MPOU3BOIUTEIHLHOCTH, a TAKXKe
YUHTHIBaTh aCMEKThl 0€30MIaCHOCTH U HaJIEKHOCTH;

pa3BUTHE y CTYJIEHTOB YMEHHMI B 00JIaCTH IJIAaHUPOBAaHUS U YIPaBJICHUS IMPOEKTaMU B
KOHTEKCTE alIapaTHOro odecrnedeHuss MHPOPMAIIMOHHBIX CHUCTEM, BKIIOUas ONpeAeieHHUe
Oro/IKeTa, peCypCcOB M CPOKOB BBIIIOJIHEHMSI 3aa4;

NOArOTOBKA CTYJEHTOB K pELICHHIO NPAaKTHMYECKHUX 3a]ad, CBA3aHHBIX C AallapaTHBIM
o0ecrieyeHHeM, a TaKK€ YCHIEHHE HUX CHOCOOHOCTM aHaJIM3MpOBaTh M IPUHUMATH
000CHOBaHHbIE pelIeHUs B 00JaCTH arnapaTHON HHPPACTPYKTYPHI;

CoJIeiicTBUE PAa3BUTHUIO Y CTY/IEHTOB CUCTEMHOT'O MBIIIUIEHUS] U CHOCOOHOCTH pacCMaTpUBATh
IIPOEKTHI B LIEJIOM, YUUTBIBAsI, KAK TEXHUYECKUE, TAK U OPraHU3al[MOHHBIE aCIIEKTHI;
MOBBILIEHHE OO0IIe KOMIIETEHTHOCTH CTYJEHTOB B 00JAacTH amlmapaTHOro oOecredeHus
MH(OPMALIMOHHBIX CHUCTEM, YTO SIBJSETCS Ba)KHOM 4YaCThIO MOJATOTOBKU CIEHHUAIHCTOB B
cdepe HHPOPMAITMOHHBIX TEXHOJIOTHH.

OO0yueHne MO JUCHMIUIMHE <«ATMMmapaTHoe obOecrnedeHne WHHOOPMAIMOHHBIX CHCTEM)

HaIpaBlieHO Ha (JOPMUPOBAHUE Y 00YUAIOIIMXCS CIETYIOIINUX KOMIETSHLIUM]:

Koa u HanumMeHoBaHue KOMIIeTEeH M NHauKaToOpbI J10CTUKEHUST KOMIIETEH UM




OIIK-5. CiocobeH MHCTATHPOBATh HMOIIK-5.1. 3HaeT OCHOBBI CHCTEMHOTO
MIPOrpaMMHOE U anmapaTHOE oOecrieueHue s aMUHICTPHPOBAHUS,  aIMHHHCTPUPOBAHHS

UH(QOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CYB]L, COBPEMEHHBIC CTaRMapTEI
cHeten. MH(OPMALIMOHHOTO B3aUMOJCHCTBUS CUCTEM.
NOIIK-5.2. yMeeT BBINOJIHATH
apaMeTpHUIecKyIo HACTPOIKY

WH(POPMAITMOHHBIX W aBTOMATH3WPOBAHHBIX
CHUCTEM.

HMOIIK-5.3. uMmeeT HaBBIKM HHCTALISIIUU
MPOrPaMMHOTO M aIapaTHOrO O0eCHeUeHUs
WH()OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX

CUCTEM.
OIIK-7. CiocobeH ocymiecTBIsATh BEIOOP NOIIK-7.1. 3HaeT OCHOBHBIC TIATPOPMEI,
w1aT(GopM U HHCTPYMEHTAIIBHBIX IPOrPAMMHO- | TEXHOJIOTUU u WHCTPYMCHTAJIbHBIC
alrapaTHelX CPpEACTB UL peain3alun IpOrpaMMHO-  alllapaTHbIC CPEACTBA  JJIA
MH(pOPMALIMOHHBIX CUCTEM. peanu3anuu HHPOPMAIIMOHHBIX CUCTEM.
NOIIK-7.2. ymeeT NpUMEHATH COBPEMEHHBIE
TEXHOJIOTUH JUISL peanu3anuu

MH()OPMAIIMOHHBIX CUCTEM.
HOIIK-7.3. wuMeeT HaBBIKH  BIIAJEHUA

TEXHOJIOTHSIMU, MIPUMCHCHUS
MHCTPYMEHTAJIbHBIX MIPOrpaMMHO-
amnmapaTHBIX CpelCTB peauzanuu

I/IH(bOpMaI_II/IOHHLIX CHUCTEM.

2 MecTO IMCUMIJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl MPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K oOsi3arenbHOM wactu Onoka bl «Jluctumimussl (MOIyin)»,
moayiio b1.1.16 «ba3zoBbie nHDOpPMAITMOHHBIE TEXHOJIOTHI.

JlucumiuinHa B3aUMOCBSI3aHA JIOTUYECKHM M COJEPKATEIBHO-METOJUYECKH CO BCEMU
OCTaJIbHBIMU AUCHMILTMHAMU U npakTukamMu OOIT.
3 CTpykrypa M cojep:KaHHe JUCIHHUITAHBI

OO0r11ast TPYI0€MKOCTb AUCIUIUIMHBI COCTABIISET 4 3aUeTHBIX eauHuUIb (144 daca).

3.1 Buabl yueOHO# padoThl U TPY10EMKOCTH

Ne . KoaunyecTBo CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 3
1 | AyauTopHble 3aHATHSA 54 54

B ToMm uucie:

1.1 | Jexuuu 18 18

1.2 | CemuHapCKUe/IPAKTHUECKUE 3aHITHS - -

1.3 | JJaboparopHble 3aHATUS 36 36
2 | CamocTosiTe1bHAs1 padoTa 90 90
3 | [IpomekyTOYHAs aTTeCTAMS
3auet/aud.3auer/sK3aMeH JK3aMeH JK3aMeH
Hroro: 144




3.2 TemaTnyecKkuii NmJIaH N3YyYCHUSI NUCHUIIIINHDbI

n/n

Pasneabl/TeMbl
JUCHMILINHBI

TpynoemkocTh, 4ac

Bcero

AyauTopHasi padora

Jlexun

CemuHapckue/
NPaKTUYECKHE
3aHATHUS
JlaboparopHbie
3aHSATHUS

[IpakTnueckas

HOATrOTOBKA

CamocrosaTeJbHas
padora

11

Tema 1. XapakTepucTuku ¥ QyHKIUN
CHCTEMHBIX IJIaT.

(6]

1.2

JlaboparopHuas pabota Nel. Paz6op u
aHaJIN3 CUCTEMHOM TIIaThI
KOMIIBIOTEpA.

13

Tema 2. CpaBHUTEIIbHBIN aHAIU3
APXUTEKTYpP IMPOLIECCOPOB.

14

JlaGopaTopHnast pabota No2.
CpaBHUTEIBHOE TECTUPOBAHKE
MPOIIECCOPOB C Pa3HBIMU
APXUTEKTypaMH.

1.5

Tema 3. Cnenuanu3upoBaHHbIC
BBIYHCIIUTEIIbHBIE YCTPOICTBA.

1.6

JlaGopaTtopHnast pabota Ne3.
Hcnonp3oBanue rpadudeckux
YCKOpUTENEH Ui MapaijiebHbIX
BBIYMCJICHHI.

1.7

Tema 4. OnTumuzanus
MPOU3BOIUTEIHHOCTH TPpaPUIECKUX
YCTPOMCTB.

1.8

JlaGopatopHas pabota Ned
OnTtumusanus rpadpudeckoi
POU3BOIUTENILHOCTH B UTPOBBIX
CIICHAX.

1.9

Tema 5. lHHOBALMU B YCTPOHCTBAX
XpaHEHUs JaHHBIX.

1.10

JlaGopatopHas paboTa Ne5
UccnenoBanue npon3BOAUTEIBHOCTH
SSD-nakonuTelnei 1 001a4HOro
XPaHCHUs JaHHBIX.

1.11

Tema 6. TexHoJIOrUN OXIAXKICHUS
KOMIIOHEHTOB KOMITbIOTEPA.

1.12

Jlaboparopnas pabota Ne6 Onenka
3 PEKTUBHOCTH CUCTEMBI
OXJIQKJICHUS] KOMITBIOTEPA.

1.13

Tewma 7. Pons anmapatHoro
oOecrieueHus B cdepe
KrOepOe30macHOCTH.

1.14

JlaGopatopHas pabota Ne7 Ananu3
anmapaTHBIX CPEJICTB IS
o0ecrieyeHus KubepOe30MacHOCTH.




1.15

Tewma 8. TpeGoBaHus K anmapaTHOMY

00€eCnevYeHUIO JIJIsl HCKYCCTBEHHOTO 7 2 5

HUHTCIJICKTAa 1 MAalllIMHHOTO O6y‘IeHI/I5[.

1.16

JlabopaTopHas pabota Ne8

Hcnons3oBanne alrapaTHoro 9 4 5

YCKOPEHUs ISl 00y4eHUsI HEMPOHHBIX
ceTel.

1.17

Tema 9. AnmapatHoe obOecrieueHue

U BBIYMCIIEHUHA C BBICOKOM 7 2 5

MMPONU3BOAUTCIIbBHOCTBIO.

1.18

JlaGopaTopnas pabota Ne9
[IpumMeHeHue anmapaTHOrO yCKOPEHUs
JUTSL BEIYMCIIEHHUH C BEICOKOH
MIPOU3BOUTEIILHOCTHIO.

Hroro

144 18 - 36 - 90

3.3 ConepxaHue TUCHUNIHHBI

Tema 1. XapakTepucTUku U (PyHKIHUN CUCTEMHBIX IJIaT.

ApxuTekTypa cHUcTeMHONl mJjarbl: Pa30op CTpyKTypel U KOMIIOHEHTOB
MaTepUHCKOMN IUIaThl, BKIItOYas IeHTpanbHbli npoueccop (CPU), uumncersi, cioTsl
pacuIMpeHust ¥ IOPThI BBOJA/BBIBOJIA.

Posb cucreMHOl miaThl B KOMIIBIOTePHOIl cucteMme: lccinenoBanue (QyHKIMA
CHUCTEMHOMH IUIAThI B YIPABICHUH JAHHBIMU, KOMMYHUKAIIMU MEXKIY KOMIIOHEHTaMH
U o0ecrie4eHn CTa0MIbHON pabOThl KOMITBIOTEPA.

B3aumopeiictBue ¢ JapyrumMm  KoMmMmoHeHTamu: Paccmorpenme cnocoOoB
B3aUMOJICVCTBUS CHCTEMHOM IUIaThl C IPOLECCOpaMH, NaMATHIO, BUICOKAPTOU H
nepu@epuitHpIMU yCTPOMCTBAMU.

Tema 2. CpaBHUTEIBHBIN aHAJIN3 APXUTEKTYP ITPOLIECCOPOB.

OcHoBbI apxuTeKTYp npoueccopon: M3yuenue ocHoBHbIX puHIMNOB CISC n RISC
aApXUTEKTYp, a TAK’KE€ MHOTOTIOTOYHOCTH U CYNEPCKAISIPHOCTH.

CpaBHeHMe T@IpPOLECCOPOB Pa3HbIX APXUTEKTYpP: AHaIU3 XapaKTepUCTHK U
MIPOM3BOIUTEILHOCTH IIPOLIECCOPOB OT Pa3INYHbIX MPOU3BOANUTENEH, BKIoUas Intel,
AMD, ARM u npyrux.

IIpnMeHeHnne B pa3au4HbIX o0sacTsax: PaccMoTpeHue obiactel, B KOTOPBIX pa3Hble
aApXUTEKTYphl MPOLECCOPOB MPOSBIAIOT ce0sl HaWwiIydliuM oO0pa3oM, BKIIOYAs
CepBEpHBIE CUCTEMBI, MOOMIIbHBIE YCTPONCTBA 1 BCTPAUBAEMbIE CUCTEMBI.

Tema 3. Cnennanu3upoBaHHbIE BBIYUCIUTENIBHBIE YCTPONCTBA.

Buabl cnenuMaJu3MpoOBaHHBIX ycTpoiicTB: HccienoBaHue  CcOmMpoIECCOpPOB,
rpaduueckux yckopurenerdr (GPU), FPGA wu apyrux croenuaiu3upoBaHHBIX
anmapaTHbIX YCKOPUTEIEH.

Poab cnenuManu3dMpoBaHHBIX YCTPOMCTB: AHaINM3 cnenuduyeckux 3aaad U
MPWIOKEHUH, JUIsI KOTOPBIX O3TH YyCTpoiicTBa 3¢ (EeKTUBHBI, BKIIOYas Hay4YHbIE
pacueTsl, MallIMHHOE 00yYeHUE U KPUIITOrpaduio.




IMpouszBoaurtenbHocTh U 3PPeKTUBHOCTH: CpaBHEHHE NPOU3ZBOIUTEIIHBHOCTH
CHEIHATM3UPOBAHHBIX ~ YCTPOMCTB €  OOIIMMHU  TpoleccopaMH U OIEHKa
3¢ (HEeKTUBHOCTH UX IPUMEHEHHUSI B KOHKPETHBIX CLIEHAPUSIX.

Tema 4. OnTuMu3aIUs MPOU3BOIUTEIBHOCTU IPAPUIECKUX YCTPOMCTB.

ApXuTeKTypa BHAeoKapT: V3yueHue CTPYKTypbl M OCOOECHHOCTEH TpaduuecKux
niporieccopoB (GPU) u ux cienmduyeckux GyHKIHUHA 17151 00pabOTKH rpaduKH.
OnTumu3anus rpaguyecKux NpuIokeHnii: PaccMoTpeHnre MeTo10B ONTUMHU3AIUN
rpadUUecKuX MPUIOKEHUH, BKIIIOYAs YITy4IICHHE PEHICPUHT A, YIIPABJICHUE TTAMSATHIO
Y TIapauIeIbHbIC BHIYHACIICHUSI.

Bausinme Ha WrpoBYI0 MHAYCTPUIO: AHANW3 BIHUSHUS TPOU3BOIUTEIHLHOCTU
rpadM4ecKuX YCTPOWCTB Ha WIPhl M Pa3BICKATEIbHBIC TPUIOKCHUS, BKIHOYAsS
pEATMCTUYHYIO TpaduKy U BUPTYAIBHYIO PEATbHOCTb.

Tema S. lHHOBanuu B yCTpOMCTBaX XpaHEHUS JAHHBIX.

CoBpemMeHHbIe TeXHOJOTMM XpaHeHMs NAHHbIX: V3ydueHHe HOBBIX TEXHOJOTUI
XpaHeHus, Takux kak SSD-nakonurtenu, NVMe u xpanenue B o0Jaxe.
IIpon3BoANTEJBbHOCTh U HAIEKHOCTH: AHAJIN3 XapaKTEPUCTUK U NPEUMYIIECTB
Pa3JIMYHBIX THUIIOB YCTPOMCTB XPaHEHUS JAHHBIX B CPAaBHEHHM C TPAAULMOHHBIMU
KECTKUMH TUCKaAMU.

Tenaenuuu B pazBuTun: PaccMorpenne Oynymux HHHOBAIHIA ¥ TPEHIOB B 001aCTH
YCTPOMCTB XpaHEHMsI JTaHHBIX, BKJIOYas KBAaHTOBBIE HOCUTEIM U OOBEMBI JTaHHBIX
0O0JIBIINUX Pa3MEPOB.

Tema 6. TexHomoruu OXJIAXKJACHUS KOMIIOHCHTOB KOMIIBIOTEPA.

Metoabl oxJaxkaeHusi: V3ydeHue pas3IMUHBIX METOJ0B OXJaXIACHUS, BKIIFOYas
BO3JIYIITHOE OXJIAKIEHUE, )KHUIKOCTHOE OXJIAXACHUE U (pa30BbIE TIEPEXObI.

Posb oxiiaikaeHusi B NMPOU3BOAMTENbHOCTU: AHAIU3 BIMSHUS TEMIIEpATypPHBIX
pPEeKUMOB Ha CTaOWIBHOCTH pabOThl KOMIBIOTEPHBIX KOMIIOHEHTOB U HX
MPOU3BOAUTEIBLHOCTb.

NuHoBanum B oxJiaxkaeHnu: PaccMOTpeHne MOCIEeIHUX TEHICHIIMI U TEXHOJIOTHI B
00JIaCTH OXJIAXKICHUS, BKIIOYAs TEPMOAIICKTPUUYECKHE CHUCTEMBI U CHUCTEMBI C
3aKpBITBIM KOHTYPOM.

Tema 7. Ponb anmapaTHoro obecrieuenus B cpepe kubepOe30macHOCTH.

Al'll'lapaTHl)Ie cpeacrea 3alllUThI: I/IsyquI/Ie arrapaTHbIX MEXaHU3MOB
oOecnieuenus kubepOe3onacHocT, BKIoyas TPM-uunel, annapaTtHoe mudpoBaHue
U CpeaCcTBa OOHAPYKEHUS BTOP>KEHUH.

3amuTa Ha ypoBHe kese3a: PaccMoTpeHne MeTo0B peI0TBpalieHHs (PU3NIECKUX
aTaK U YTCUKHU JAaHHBIX Ha allllapaTHOM YPOBHE.

Poab anmapatHoro obecnevyeHusi B o0ecrne4eHMH KOH(PHIEHINAIBLHOCTH H
HEeJOCTHOCTH JAaHHBIX: Ananns TGXHOJ’IOFI/Iﬁ, KOTOPBIC MOMOTarOT MPEAOTBPATHUTH
YTEUKY U IIOBPEXICHUE JaHHBIX.



Tema 8. TpeGoBaHus k anmapaTHOMy OOECHEUYEHHIO JJIsi UCKYCCTBEHHOT'O WHTEJIEKTa U
MaIIMHHOTO 00yUYeHUSI.

e Xapakrtepuctuku aiasi ML m Al: M3ydenume crnenuduueckux TpeOOBaHHI K
mpoleccopam, MaMsATH U yCTPOMCTBaM XpaHeHus A 3(PPEeKTUBHOTO BBITOIHEHUS
3a/1a4 MalTMHHOTO O0YYEeHHS U UCKYCCTBEHHOTO MHTEIIJICKTA.

e AnmapaTtHoe yckopeHue: PaccMoTpeHue poiiu anmnapaTHbIX YCKOPUTENEH, TAKUX Kak
GPU u TPU, B yckopeHun 00y4eHUsI HEUPOHHBIX CETEH.

e OnruMuzanuss ¥ TNPOU3BOAUTENbHOCTH: AHANIU3 METOJOB ONTHMHU3ALUU
anmapaTHOro obOecreyeHusl AJs YBEJIMYEHHs CKOPOCTH OOY4YEHHS W BBIIOJHEHUS
3agau AI/ML.

Tema 9. AnnmapatHoe oOecriedeHre sl BBIYUCICHUN C BRICOKOI MMPON3BOAUTEIBHOCTBIO.

e Annapatusie miaargopmsbl aiass HPC: l3ydenue anmapaTHoro oOecnedeHus,
HCIOJIb3YEMOT0 B BBIYMCIICHUSAX C BBICOKOU npousBoautenbHocThio (HPC), Bkitouas
CYNEPKOMITBIOTEPHI U KIIACTEPHI.

e [lapassnenbHble BbIYHCIEHHA: PaccMOTpeHHE METOJOB U aApXUTEKTyp JId
NapajuieJIbHbIX BBIYUCICHUHN U paclpeesICHHbIX CUCTEM.

e Ilpumenenue B Hayke W WH:KeHepUM: AHAIW3 TPUMEPOB HCIOIH30BAHUS
anmnapatHoro obecrneueHus ansi HPC B HaydHBIX M WHKEHEPHBIX HCCIEIOBAHUSAX,
BKJIIOYAsi MOJICTUPOBAHUE, CUMYIISALIMU U aHAIIU3 JaHHBIX OOJIBIINX Pa3MEpOB.

3.4 TemaTnka ceMHHAPCKUX/MPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHI
3.4.1 JlaGopaTopHbIE 3aHATHUS
JlaGopatopHas padora Nel. Pa30op u aHanu3 cuCTEMHOM M1aThl KOMIBIOTEPA.

JlabopaTopnass padora Ne2. CpaBHHUTENBHOE TECTHPOBAHME IIPOLECCOPOB C Pa3HBIMU
apXUTEKTypaMH.

JlaGopatopnas pabGora Ne3. Icnonb3oBaHue rpaduyeckux yCKOpuUTened  Juis
NapajuIeNIbHbIX BBIUUCICHUH.

JlabopaTopnasi pa6ora Ned4. Ontumusanust rpagpuueckoil IpoOu3BOJUTENIBHOCTH B UTPOBBIX
CIIEHaX.

JlabopaTopHnasi padora NeS. MccrnenoBanue mpousBomuTesbHOCTH SSD-HakomuTenel u
00J7a4HOTO XpaHEHUS TAaHHBIX.

JlaGopaTopHas padora Ne6. Ouenka 3ppeKTUBHOCTH CHCTEMBbI OXJIAXK/IEHUSI KOMITBIOTEPA.

JlabopaTopuasi pabora Ne7. AHanu3 amnmapaTtHbIX CpPEACTB s OOecredeHus
K1OepOe30MacHOCTH.

JlabopaTopHasi paGora Ne8. lcrnonb3oBaHMe anmmapaTHOTO YCKOPEHUS ISl OOy4deHHs
HEHWPOHHBIX CETEM.



JlabopaTopHasi padora Ne9. IIpumeHeHne annapaTHOrO yCKOpPEHHS JUIsl BBIUMCIEHHH C

BBICOKOH MPOU3BOAUTCIILHOCTBIO.

3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBbie npoekTs (KypcoBbie paboThl) Y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

4  YyeOHO-MeTOoaAMYECKOE U HH(POPMAITUOHHOE 00ecTiedeHue

4.1 Hopmatusublie 1oKyMeHTbI 1 'OCTb1

1.

2.

6.

®denepanbubiii 3akoH 0T 29 nekabpst 2012 roma Ne 273-03 «O06 obOpa3oBaHuU B
Poccuiickoit denepanum» (¢ UBMEHEHUSIMU U JTIOTIOJTHEHUSMH ),

@®enepalibHbIl TOCYAApCTBEHHBIM 00pa30BaTeNIbHBIN CTaHAAPT BBICHIETO OO0pa30BaHUS
(ypoBeHb MarucTpaTypbl) mo HampapieHuto noaroroBku 09.03.02 MudopmanmonHsie
CUCTEMbI U TE€XHOJIOTHH, YTBEPKICHHBIA MPUKa30M MUHUCTEPCTBA HAYKU U BBICIIETO
obpazoBanus Poccmiickoit ®@eneparuu ot 19 cenrsOps 2017 r. N 926 (B pemakiuu
npukasa ot 26 HosiOpst 2020 r. Ne1456);

[Tpuxa3z MunucrepcrBa obpasoBanusa u Hayku P® ot 05 anpenst 2017 r. Ne 301 «O0
yrBepxkaeHun  [lopsinka  opraHu3anuu M OCYHIECTBICHUS  00pa3oBaTeNIbHOMN
JEATeTbHOCTH 10 00pa3oBaTelbHBIM MPOrpaMMaM  BBICHIETO OOpa3oBaHUS —
nporpaMmmam 6akaiiaBpuaTa, porpaMMaM CIelHaluTeTa, IPorpaMMaM MarucTpaTyphl;

[Topsimiok mpoBeneHus TOCyAapCTBEHHOM MTOTOBOW aTTECTalldd MO 00pa3oBaTeIbHBIM
mporpaMMaM BBICIIETO 00pazoBaHusi — NporpamMmam OakalaBpuaTa, MpOrpamMMmam
CHEIMAIIMTETa U TPOrpaMMaM MaruCTpaTyphl, YTBEPKIACHHBIN prukazoM MuHOOpHAYKH
Poccuu ot 29 urons 2015 r. Ne 636;

[Tonoxxenne O MPaKTUYECKON MOATOTOBKE OOYYAIOIIMXCS, YTBEP)KICHHOE IMPUKA30M
MunucrepcTBa Haykl U Bbicmiero ooOpaszoBanusi Poccuiickoit ®enepauuu u
Munucrepcrsa npocsemenus: Poccuiickoit @eneparun ot 5 aBrycra 2020 r. Ne 885/390;
VYcraB 1 nokanabHble HOpMaTUBHbBIE akThl MockoBckoro [TonuTexa.

4.2 OcHOBHasi IuTEpaTypa

1.

Makapenko, C. U. [TpuHuuns! noctpoeHuss 1 GyHKIIMOHUPOBAHUS allapaTHO-
IPOTPaMMHBIX CPE/ICTB TEJIEKOMMYHHUKALIMOHHBIX CUCTEM : yuebHoe nocodue / C. 1.
Makapenxko, A. A. KoBasibckuit, C. A. KpacnoB. — Cankrt-Ilerepoypr : , 2020 —
Yacts 2 : CeTeBble OnepaniMOHHbIE CUCTEMbI U IPUHIIUIIBI 00eCTIeUeHUs
uHpopMannoHHoi 6e3omacHocTH B ceTsix — 2020. — 357 c. — ISBN 978-5-6044429-
8-2. — TexcT : anekTpoHHBbIH // JIaHb : anekTpoHHO-0ubnnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/329378 (nara obpamenus: 29.09.2023).

XKypasines, A. E. NTH)OKOMMYHUKAITMOHHBIE CUCTEMBI. ANMAapaTHOE 00ECIIeUEHHE :
yueOHuk i By30B / A. E. XKypasnes, A. B. Makmanos, A. B. Banumes. — 2-e u3.,
crep. — Cankr-IlerepOypr : Jlanb, 2021. — 392 ¢. — ISBN 978-5-8114-8514-7. —
Texcr : anexkTpoHHbIi // Jlans : aneKkTpoHHO-0MbIMoTeyHas cucremMa. — URL:
https://e.lanbook.com/book/176657 (nara obparienus: 29.09.2023).

4.3 JlonoJHUTEJbLHAS JUTepaTypa

1.

Kmypos, /1. b. IIporpammHo-anmnaparHble cpecTBa 3alluThl HHQOpMaLuu : yueOHoe
nocobue / /1. b. XKmypos, C. B. XKXykoB. — Camapa : Camapckuii yausepcurtet, 2022.
— 80 c. — ISBN 978-5-7883-1799-1. — Tekcr : aneKkTpoHHBIH // JIaHb : 3IeKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/336515 (nara
obparmenus: 29.09.2023).
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4.4 JnexkTpoHHBIe 00pPa30BaTeIbHbIE PeCypPChI

1. AnmapaTtHoe obecniedeHue nHGopMarmoHHbIX cucTteM. LMS MockoBckoro monurexa.
URL: https://online.mospolytech.ru/course/view.php?id=13089

4.5 JInneH3noHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecnedeHne

1. Microsoft Windows 10, Microsoft Visual Studio Professional 2017 - Microsoft
DreamSpark, subscriber id: 1204033694.
2. Oducusie npunoxenus — Microsoft Office 2013 (uau muxe) - Microsoft Open.

4.6 CoBpeMeHHBbIe NPo(eccCHOHATbHbIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE
CIPABOYHbIE CHCTEMBI

1. https://e.lanbook.com/

2. https://www.iprbookshop.ru/

3. https://urait.ru/

5 MaTepHaJILHO-TeXHH‘IeCKOe o0ecreyeHue

JIeKLIMOHHBIE 3aHATUS JIOJDKHBI IPOBOJAUTBHCS B CHELMAIM3UPOBAHHBIX ayAUTOPUSAX C
KOMIUIEKTOM MYJIBTHUMEAUHHOTO O0OpYIOBAaHUS /WM JTOCKOM JUIsl 3amuceil mMaTepuanoB. Yucio
pabouux MeCT B AyAUTOPUM JOJDKHO OBITh JOCTATOYHBIM [yl OOECHedeHUs HHIMBUAYaIbHOU
paboThI CTYIEHTOB.

CemuHapckue 3aHATHS JIOJDKHBI IPOBOJUTHCA B CIELUAIU3UPOBAHHBIX AyAUTOPHUIX C
KOMIUIEKTOM MYJIBTHUMEAHHHOTO O0OpYIOBAaHUS /MM JTOCKOW JUIsl 3amuceil MaTepuaioB. Yucio
pabouux MeCT B AyAUTOPUM JOJDKHO OBITH JOCTATOYHBIM [yl OOECHedeHUs HHIMBUAYaIbHOU
paboThI CTYIEHTOB.

6 MeToauueckue peKOMeHIAUMI

6.1 MeToaunyeckne peKOMeHIAIUH IJIsl MPENoAaBaTeisl 0 OPraHu3anuu
00y4eHus

1. Ilpu noaroroBKe K 3aHATUSAM CJEAYeT MPEABAPUTEIbHO MPOpadOTaTh MaTepua 3aHATHUS,
IIPEyCMOTPEB €r0 IMojady TOYHO B OTBEAEHHOE NIl 3TOro Bpems 3aHsATusA. Cremyer
MOJTOTOBUTh HEOOXOAMMBIE MaTepualbl — TEOPETUUECKUE CBEACHMS, 3a1auu U ap. llpu
IIPOBEICHUH 3aHATH CIIEAYET KOHTPOJIUPOBATH [I0a4y MaTepUalla U PEIICHHUE 3aJaHU C
y4€TOM Yy4eOHOT0 BpEMEHHU, OTBEJIEHHOTO JUISl 3aHSTHS.

2. Ilpu mnpoBepke pabOT W OTYETOB CJIEAYET YUYUTHIBATh HE TOJBKO IPaBHIBHOCTh
BBIMIOJTHEHUS] 33JaHUM, HO M ONTUMAIBHOCTh BBIOPAHHBIX METOJOB pEIICHHUS,
IIPaBUIILHOCTD BBIINIOJHEHUS BCEX €r0 LIaroB.

6.2 MeTroauyeckune yKa3aHus AJisl 00y4aIOUIUXCS MO0 OCBOEHUIO TN CHUILINHBI

I/I3yquHe AUCHUIITIMHBI OCYIICCTBIACTCA B CTPOIrOM COOTBETCTBHUU C I.IG.]'IGBOIZ yCTaHOBKOﬁ B
TECHOM B3aUMOCBSI3U C YUE€OHBIM IIJIAHOM.

B mnpomecce camocToATEnbHOM pPAaOOTHI CTYNEHTHI 3aKPEIUIAIOT M YIIIyOJsSIOT 3HaHMS,
IIOJIyYEHHBIE BO BPEMsI ayAMTOPHBIX 3aHATHI, TOTOBATCS K IIPOMEXYTOUHOM aTTeCcTaliu, a TakkKe
CaMOCTOSITENIbHO U3y4aloT OT/IEIbHbIE TEMbl YI4EOHOH MPOTrpamMMmBbl.

Ha 3aHATHAX CTYIEHTOB, B TOM YHUCIJIE€ NPEANOJArarluX MPAKTHYECKYIO AESITEIBHOCTD,
OCYILIECTBIISICTCS 3aKPEIJICHUE MOJYyYEHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSITENBHON pabOTHl,
3Hanuil. Ocoboe BHMMaHHe OOpalaeTcs Ha pa3BUTHE YMEHUN M HABBIKOB YCTAHOBIJIEHUS CBSI3U
HOJIOKEHHUI TEOPUU C MTPO(ECCHOHATBHON AEATEIBHOCTBIO OYAYILEro CIeUaINCTa.

CamocrosaTrenbHas paboTa OCYILECTBIISETCS WHAMBUAYaTbHO. KOHTPOIb caMOCTOSATENBHOM
paboThl opraHu3yercs B IByX GpopMax:
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*  CaMOKOHTpOJIb U CAMOOILICHKA CTY/CHTA;
*  KOHTpPOJb CO CTOPOHBI NpenoaBaTesiel (TEKyIUN U IPOMEKYTOUHBIN ).

Texyiuit KOHTPOJIb OCYIIECTBISIETCS HA AYAUTOPHBIX 3aHATHSIX, IPOMEKYTOUHBINA KOHTPOIIb
OCYILIECTBIISICTCS HA 3a4€Te M/UIIM SK3aMEHE B MMCbMEHHOM (ycTHON) Gopme.

Kputepusimu o1ieHKH pe3ybTaToOB CaMOCTOSITENIbHON padOThI CTY/IEHTA SBISIOTCS:

*  YpOBEHb OCBOEHUS CTYJEHTOM y4e€OHOI0 MaTepuala;

*  yMEHHs CTYyJ€HTa UCIOJIB30BaTh TEOPETUYECKUE 3HAHUS P BBITOJHEHUU MTPAKTHYECKUX

3ajay;
*  chopMHPOBAHHOCTH KOMIETEHIIUN;
* odopMIeHHE MaTepuala B COOTBETCTBUH C TPEOOBaHUSIMHU.

7 ®oHJ OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLlCHUBAHUA Pe3y/IbTATOB 00y4eHUs
®OPMA IIPOMEXKXYTOYHOM ATTECTAIIAU: DK3AMEH.

IIpomesxyTouHas arrectanus o0ydaromuxcs B (popMe SK3aMeHa IPOBOAUTCS 110
pe3yabTaTaM BBIIOJHEHHS BCEX BUIOB y4eOHOM pabOThI, IPEAYCMOTPEHHBIX YI€OHBIM IIJIAHOM I10
JAHHOW JUCLMILIMHE (MOAYIIIO), IPU 3TOM YUYUTBHIBAKOTCS PE3YIbTATHI TEKYILLEr0 KOHTPOJIS
yCIIEeBaEMOCTH B TeueHue cemectpa. OlLieHKa CTENEHU JOCTHXKEHUS 00yJaroMMUCS TUIaHUPYEMBIX
pEe3yaBTATOB OOYYEHUS IO AUCIUILTHHE (MOIYITIO) TPOBOIUTCS MIPETIOIaBaTeNIeM, BEAYIIINM
3aHSTHS 110 TUCLHUIUIMHE (MOIYJII0) METOJOM SKCIIEPTHOM oLieHKH. [1o uToram nmpomexyTouHoM
aTTeCTalluy 1O AUCUUILIMHE (MOJYJII0) BEICTABIISIETCS OLIEHKA «OTIMYHOY, «XOPOILLIO»,
«YZAOBIIETBOPUTEIIBHO» UJIU «HEYIOBIETBOPUTEILHOY.

K npomexyTo4HOH arTecTaluy J0IMYCKAIOTCS TOJIBKO CTYIEHTBI, BBINIOJIHUBILNAE BCE BUbI
yueOHOi paboThl, IpeTycMOTpEeHHbIE paboueil MporpaMMoi Mo AUCIUIIMHE COTJIACHO
MOJIy4€HHOMY 3aJaHHIO0 C TOCTHKEHHUEM IIOPOTOBOIO 3HAYEHUS OLICHKH.

@DoH/BI OIIEHOYHBIX CPEACTB IpeacTaBieHbl B [Ipunokennu k padouell mporpamme.

IIkaJjia ONeHUBAHUA Onucanne
OTtinnyHO Cpennee 3HaueHHe 1 BceX (HOPMHUPYEMbIX HA MOMEHT ITPOBEICHUS
aTTecTallid YpPOBHEW KOMIIETEHLMH — 5. BBINONMHEHBI BCE BHIBI
yueOHOI paboThl, MPEeNyCMOTPEHHbIE y4yeOHbIM IUTaHOM. CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHWM, yMEHHH, HAaBBIKOB
MPUBEAECHHBIM B TabIMIax MOKa3aTelieu, Oonepupyer
nprOOpPETEeHHBIMU 3HAHUSMHU, YMEHHUSMHU, HABbIKAMH, IPUMEHSIET UX
B CUTyalMsIX IOBBIIIEHHON cioxHOcTH. IIpu 3TOM MOryT OBITH
JIOMYILIIEHbl HE3HAYUTEbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHMS
P AHAJTUTUYECKHUX ONEPALMAX, NEPEHOCE 3HAHWW M YMEHUH Ha
HOBBIE, HECTAHJAPTHBIE CUTYAlUH.
Xopomo Cpennee 3HaueHHe 1 BceX (HOPMHUPYEMbIX HA MOMEHT MTPOBEICHUS
aTTecTallud ypOBHEH KoMIETeHUMH — 4. BbINOJIHEHBI BCE BHJbI
yueOHOM paboThl, MPeryCMOTpPeHHbIE y4yeOHbIM IUIaHOM. CTyneHT
JEMOHCTPUPYET HENOJHOE, IPAaBUIBHOE COOTBETCTBHE 3HAHMH,
YMEHHH, HABBIKOB NMPHUBEACHHBIM B TaOJHMIaX IMOKazaresieu, Jnubo
€CIIM TIPH 3TOM ObUIN JAOMYIIEHBI 2-3 HeCYIIECTBEHHBIE OTHOKH.
Y 10BIETBOPUTEIBEHO Cpennee 3HaueHHe 1 BceX (OPMHUPYEMbIX HA MOMEHT ITPOBEIEHUS
aTTecTallud ypOBHEH KoMIETeHUMH — 3. BBINONIHEHBI BCE BUJbI
yueOHOM paboThl, MPenyCMOTpPeHHbIE yuyeOHbIM MiuaHoM. CTyneHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAaHUM, B KOTOPOM OCBEIIEHA
12




OCHOBHasl, HauOosiee Ba)KHAs 4YacTh mMmarcépuajia, HO IIpU OSTOM
J0yHICHAa OJIHA 3HAYUTCIIbHAA OIIMOKA MM HETOYHOCTb.

HeynosnerBopurenbHo

He MOCTUTHYTO MOPOTOBOE 3HAYECHUE XOTS OBI JUIS OJHOTO YPOBHS
dbopMUpYEMBIX HA MOMEHT MIPOBEJCHUS aTTECTAI[H KOMITCTCHITUH.
He Bemonnen oauH win  Oosnee BUAOB Y4eOHOW paboOTHI,
MPEIyCMOTPEHHBIX Y4eOHBIM IUIaHOM. CTYAEHT HEeMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IPUBEICHHBIM B
Ta0JIMIax IOKa3aTenei, JOMYyCKAIOTCsS 3HAYUTENBHBIE OIIHOKH,
MPOSIBIIACTCS OTCYTCTBHE 3HAHUH, YMEHHUH, HABBIKOB I10 PSIY
MOKAa3aTeNei, CTYIACHT HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYTHCHUS
IPY ONECPUPOBAHHMM 3HAHMSMHM M YMCHHSIMH TP UX IEpeHOCe Ha
HOBBIC CUTYaIUH.

7.2 lllkana 1 KpUTEPHUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHs

OIIK-5. Cnoco6eH HHCTAJIMPOBATH MPOrPaMMHOE M aninapaTHoe odecnevyeHue JJis

I/IH(l)OpMa].[l/IOHHbIX H AaBTOMATU3UPOBAHHBIX CUCTEM.

OIIK-7. Cnoco6eH ocyecTBJSITh BHIOOP MJIAT(OPM U MHCTPYMEHTAJIBHBIX IPOrPAMMHO-

annapaTHbIX CPEACTB IS peaau3alui MH(POPMAaMOHHBIX CHCTEM.

Kpurepun onenuBanus

Jdomoporosoe
IToxka3zarenn: IToporoBoe 3HaYeHue
3HAYeHHue
2 3 4 5
3HAET - OOyuaromumiics | OOyuarommiics OOyuaronmiics OOyuarommiics
ACMOHCTPUPYET | neMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
eM. 1. 1 paboueti | nomxoe HETIOJTHOE YaCTUYHOE TIOJTHOE
IIporpaMMbl OTCYTCTBAC UM 0 rpecTBHE COOTBETCTBHE COOTBETCTBHE
AUCIUIITHHBL Iggi[;);::g::;{ eo © YKa3aHHBIX B II.1. | yKa3aHHbIX B II.1. | yKa3aHHBIX B II. 1.
yKa3aHHBIX B I1. 1. 3HAHUU. 3HaHuu. Ho 3HAHUU.
3HAHUH. Jomyckatorcs JIOITYCKaOTCs CBobosHO
3HAYUTENbHbIE HE3HAYUTENbHBIE | OTIEPUPYET
OIINOKH, OIINOKH, PUOOPETEHHBIMU
MIPOSIBIISIETCS HETOYHOCTH, 3HAHUSIMH.
HEJ0CTAaTOYHOCTD | 3aTPyJHEHUS
3HAHWM, 110 Py | IpH
ToKazarTeJiei, AHAIMTUYIECKIX
oOyyarommuiics oreparnusx.
HCIIBITHIBACT
3HAYUTEIIbHBIC
3aTpyaHEHUS TpU
OTIEPUPOBAHUU
3HAHUSMH TIPH
UX MepeHoce Ha
HOBBIC CUTYaIlUH.
YMEET - OO6yuarommmiics OO6yyaromumiics OO0yuarommuiics OObyuarommuiics
HE YMEET WIU B | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
HEJIOCTAaTOYHOM | HEMOJHOE 4aCTUYHOE MIOJIHOE
CTETIeHU COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
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cMm. 1. 1 paboueit

JEMOHCTPUPYET

YKa3aHHbIE B I1. 1.

YKa3aHHBbIE B I1. 1.

YKa3aHHbIE B I1. 1.

[IPOrpPaMMBbI yKa3aHHbIE B I1.1. | yMeHUI. yMEHUU. YMEHUs | YMECHUM.
JTUCHUTUTUHBI YMEHHUSL. Homnyckatorcs OCBOEHBI, HO CBo06o1HO
3HAUYUTEbHbIC JIOTTYCKAIOTCSI ornepupyer
OIINOKH, HE3HAYUTENIbHbIE | TPUOOPETEHHBIMU
MPOSIBIISICTCS OIINOKH, YMEHHIMH,
HEJOCTAaTOYHOCTh | HETOYHOCTH, MIPUMEHSIET UX B
YMEHHH, 10 pAAy | 3aTpyIHEHUs CUTYaIUsIX
MoKa3aTeliei, npu MOBBILLIEHHOMN
oOyyaromuics AHATUTHUYECKUX | CIOKHOCTH.
UCIIBITHIBACT onepanusx,
3HAUYUTEbHbIC nepeHoce
3aTpyJHEHUS MPU | YMEHHM Ha
OTepUpPOBAHUU HOBBIE,
YMEHUSIMH TIPU HECTaH/IapTHbHIE
UX MepeHoce Ha | CUTYallUu.
HOBBIC CUTYaIlUU.
BJIAJIEET — OO6yuarommiics OO6yuaronmiicst B | OOyvaronuiics OOy4arommiics B
HE BJIAJICET WJIA B | HETIOJTHOM YaCTUYHO MIOJIHOM 00bEeMe
oM. . 1 pabouelt | yenocratounoii | obbeme Biameer | Biameer BIIajieeT

MpOTrpaMMBbI
JUCHUILINHBI

CTCIICHHU BJIAJCCT
YKa3aHHbIMU B II.
1

HHAWKATOPaMHU.

YKa3aHHBIMHU B TI.
1 uHIMKaTOpamu.
Honyckarorest
3HAYUTEILHBIE
OIINOKH,
MIPOSIBIISCTCS
HEJIOCTATOYHOCTh
BJIaJICHHS
HaBBIKAMH T10
pAany
MoKa3aTeei.
OO6yyaromumiics
HCIIBITHIBAET
3HAYUTEILHEBIE
3aTpyTHEHUS TIPU
MPUMECHECHUN
HAaBBIKOB B
HOBBIX
CUTYaIlUsX.

YKa3aHHbIMHU B II.

1 uHIMKaTOpaMu.

Hapbixku
OCBOCHEI, HO
JIOITYCKaIOTCs
HE3HAUMTECIIHbHEIC
OIINOKH,
HETOYHOCTH,
3aTpPYyAHECHUS
npu
AHAJIUTHYECKUX
onepauusx,
MepeHoce
YMEHUH Ha
HOBEIE,
HECTaHAApTHBIE
CUTYaLlUH.

YKa3aHHBIMHU B II.
1 nHIMKaTOpaMH.
CBo0ogHO
MIPUMEHSIET
MOJTy9YCHHBIC
HABLIKHU B
CUTYaITUSIX
MTOBBIIIIEHHOM
CJII0’KHOCTH.

7.3 OueHoYHbIE CPeACTBA

7.3.1 TIpoMexxyTO4YHas aTTeCTaIHs

1. KOHTPOJIBHBIE BOITPOCHI K IUCHUIIJIMHE
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~No

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Yro Takoe MaTepUHCKasl Ij1aTa KOMITbIOTepa U Kakue (GyHKIIMN OHA BBIMTOJIHSIET?

Kakue KOMIOHEHTHI BXOAST B COCTaB CUCTEMHOM IUIAaThl, U KaK OHU B3aUMOJAECHUCTBYIOT
MeXIy co0ou?

Kakas ponr BIOS/UEFI B 3arpy3ke KoMIbloTepa ¥ WHHUIHMAIW3AIWUA AIapaTHOTO
obecrnieueHus?

Uro Takoe npoueccop KOMIbIOTepa U KaKUe XapaKTePUCTUKU BaXKHBI ITPH €0 BEIOOpE?

B uyem 3akmouarorcsi ocHoBHbie oTimuus Mexay CISC um RISC apxurexkrypamu
MPOLIECCOPOB?

Kakue paxTopsl BIUSIOT Ha MPOU3BOAUTEIBHOCTH MPOIIECCOPa B KOMITbIOTEpE?

Yro Takoe rpaduueckuii mpoueccop (GPU) u my1s kakux 3a1a4 OH UCHIOJB3YyeTCs?

Kakune ocobennoct apxutektypsl GPU MO3BOJISIOT YCKOPUTH BHIYMCIICHUS B CPAaBHEHUH
¢ neHTpasibHbIMU TIporieccopamu (CPU)?

Kakue tunel oneparuBHoi namsatu (RAM) cymecTByroT, U Kak OHU OTJIMYAIOTCS I10
XapaKTepucTuKam?

Kak o1ieHUTh MpOU3BOJUTEIBHOCTD ONIEPATUBHON MaMSATH U Kakue (GakTOPhI BIHIOT Ha €¢
CKOpPOCTB?

Kakue ycrpoiicTBa XpaHEHUsl TaHHBIX HCIOJB3YIOTCS B COBPEMEHHBIX KOMIIBIOTEpAX, U
KaK OHU Pa3InyaroTcs?

Uro takoe SSD-HakomuTenab, U B YEM €ro MPEUMYIIECTBA [0 CPABHEHUIO C KECTKUMHU
nuckamu (HDD)?

Kakune TexHOIoTnu 0XIaKACHNsI KOMITOHEHTOB KOMITBIOTEPA CYILIECTBYIOT, U KaK BHIOpATh
ONTUMATIBHBIA METOJ] OXJIAXKACHUS?

Kakue (axTopsl BAUSAIOT Ha TEMIIEPATYPHBIE PEXKUMbBI KOMIIBIOTEPA U MIOYEMY OHU BaXKHbI
JUTSI IPOU3BOIUTEIHHOCTH?

Kak anmapatHoe obecnieueHue BiIusieT Ha 0€301aCHOCTh KOMITbIOTEPHON CUCTEMBI, U KaKue
MepbI MOT'YT OBITH IPUHSATHI HA ANIMIAPATHOM YPOBHE IS 3aIIUThI JAaHHBIX?

Kakue anmapatHble cpeacTBa MCHOJB3YIOTCS Il oO0ecredeHus: KOHPUICHIIMATbHOCTH
nH(pOpMalMK B KOMIIBIOTEPHBIX cUcTeMax?

Kakwue TpeboBanus K armapaTHOMY 00€CIIeUeHUIO TPEbSBIISIOTCS ISl BBITOJIHEHHS 33129
UCKyCcCTBeHHOTO nHTeNekTa (Al) u mammaHOoro 00yuenus (ML)?

Kak annapatHoe yckopenue, Takoe kak GPU, moMoraer yckopuTh 00yueHre HeHPOHHBIX
ceTeit?

B d4em cocrouT ponp anmapaTHOro OO€CHedYeHHs B BBIUMCICHHUAX C BBICOKOU
npousBoautensHocThio (HPC), u kakue mmatgopmsl wucnonssytores ans HPC-
BBIYUCIICHH?

Kakme MeToapl ONTUMHU3ALMU TMPOU3BOAUTEIHHOCTH TpaUUECKUX TMPHIOKEHUNA BBI
MOJKETe Ha3BaTh?

Kakue annapaTHble MeXaHH3MBbl obecrieueHus] KnOepOe30nacHOCTH CYIIECTBYIOT, M Kak
OHM ITOMOTAIOT 3alIUTUTh KOMIIBIOTEPHBIE CUCTEMBI OT yrpo3?

Kakne xapakTepUCTHKH anmapaTHOro oOecreyeHMsl BaXHbI JJIsi 00ecreueHus] BBICOKOM
IIPOU3BOJIUTENILHOCTH UTP U TPaPUUECKUX MPUIIOKEHUI?

Kakue mnpeumyiiectBa M HEAOCTATKM CBOMCTBEHHBI PA3JMYHBIM THUIIAM YCTPOWCTB
XpaHeHus JaHHBIX, TakuM kak HDD, SSD u o61aunoe xpanenwue?

Kakue HOBbIE TEXHOJIOTMH U MHHOBAIIMY B alllapaTHOM 00eCIeueHUH 0KUIAeTCs YBUIETh
B Omkaifiem Oymyriem?

Kakue annapatHbie KOMIIOHEHTBI UCTIOIB3YIOTCS AJI MapaJlIebHBIX BIYUCICHUH, U KaK
OHM ITOMOTAIOT YCKOPHUThH BBITIOJIHEHUE 3a71a4?

Kakune meTozpl oOecnieueHust KubepOe30nacHOCTH MPUMEHSIOTCS Ha anmapaTHOM YpOBHE
JUISI IPEIOTBpAILlEHUs aTaK?

Kakue TpeboBaHMs K amnmapaTHOMY OOECIEUEHHMIO TMpenbsABIAIOTCS B cdepe
BUPTYaIU3al[MU U 00JJaUHBIX BHIYMCICHUI?

Kakue ocHOBHBIE XapaKTEpPUCTUKH U MTapaMeTpbl MATEPUHCKOM MIaThl BAYKHBI TIPU BBIOOpE
KOMIIbIOTEpa JIsl KOHKPETHOM 3a1aun?
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29. Kak ammapatHoe oOecriedyeHue BiusSeT Ha S(PPEKTUBHOCT W TPOU3BOJAUTEIBHOCTH
MOOMIJIBHBIX YCTPOUCTB?

30. Kakue acrekTsl anmapaTHOrO OOECIEYCHHS BaXKHBI JJII 00ECIeYeHUS JTOJTOBEYHOCTH U
HAIC)KHOCTH KOMITBIOTEPHON CUCTEMBI?
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