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1 Heau u 3aaaum 00y4eHHs MO TUCUMUILIUHE

K OCHOBHBIM 1eJSIM OCBOEHHUs IUCUUIUIMHBI «ATmmapaTHoe obecreueHne HHQPOPMAIMOHHBIX
CHCTEM) OTHOCSTCS:

dopmupoBaHHE y CTYACHTOB INIYOOKHMX 3HaHMH O ammapaTHOM oOecledyeHuu
KOMIIBIOTEPHBIX M MH(OPMAIMOHHBIX CHCTEM, BKIIOYAsl apXUTEKTypy KOMIIBIOTEPOB,
nepugepuiiHbie YCTPOCTBa, CETEBOE 000PYIOBaHUE U JPYTrie KOMIOHEHTHI;

pa3sBUTHE HABBIKOB aHajdM3a M BbIOOpA amnmapaTHbIX pEHIEHUH B 3aBUCHUMOCTH OT
KOHKPETHBIX 3a]1a4 ¥ MOTpeOHOCTENH HHPOPMALIMOHHBIX CUCTEM;

IOJArOTOBKA CTYAEHTOB K PELICHUIO IPAaKTUYECKUX 3a/ay, CBSA3AHHBIX C YCTAHOBKOI,
HACTPOUKOH, 00CITY’)KHBaHUEM U alTPEeNIOM ammapaTHoro 000pyI0BaHuUs;

cojeiictBue B (POPMHUPOBAHUU Y CTYAEHTOB HABBIKOB KOMaHJIHOW pPabOThl, 0OCOOEHHO B
KOHTEKCTE COBMECTHOM HACTPOWKH U MOAJEPKKU MHPOPMALIMOHHBIX CUCTEM;

oOydyeHHEe CTyJIEHTOB METOJaM aHajlu3a M  ONTUMHU3ALUU  I[IPOU3BOJUTEIIBHOCTH
MH(POPMALIMOHHBIX CUCTEM ITyTEM ONTHUMAJIBHOI'O UCIIOJIb30BAaHU alllIapaTHBIX PECYPCOB;
yYCUJIEHUE MOHUMAaHMs B3aMMOCBSA3M MEXAY allllapaTHbIM U MPOTrpaMMHBIM OO€CIeueHUuEM
WH(POPMALMOHHBIX CHCTEM,

IOJArOTOBKA CTYAEHTOB K JIEATEIbBHOCTH B COOTBETCTBMUM C KBaIU(UKALMOHHBIMU
TpeOOBaHUSAMHM CHELMAIMCTOB, pabOTaOIIMX B O0JACTH ammapatHoro obecrnedeHus
WH(POPMALMOHHBIX CHCTEM,

HOBBIIIEHUE O0IIEH KOMIIETEHTHOCTH CTYAEHTOB B 00JIACTH MH(POPMALIMOHHBIX TEXHOJIOTUH
U MX CIIOCOOHOCTH aHAJIM3UPOBaTh U MPUHHUMaTh OOOCHOBAHHBIC PEILEHUs, CBA3AHHBIE C
anmnapaTHbIM 00ecreYeHueM HH(POPMALIMOHHBIX CUCTEM.

K ocHOBHBIM 3agavdamMm JUCHUIIIIMHBI OTHOCATCA:

O3HAKOMJIEHHE CTYJCHTOB C OCHOBHBIMH 3TaniaMH pa3paboTKH MH()OPMALIMOHHBIX CUCTEM U
KOMIIOHEHTOB, BKJIIOYas annapatHoe oOecreyeHue, HauuHas ¢ IUIAaHUPOBaHMSA U aHaIu3a
TpeOOBaHUI U 3aKaHUYMBAsI BHEIPEHUEM U MOJEPKKON CUCTEMBI;

O3HAKOMJICHHE CTYICHTOB C KJIKOYEBBIMU IOHATHAMHM W TEPMUHAMH, HUCIOJIb3YEMBIMH B
pa3paboTke MH(MOPMAIMOHHBIX CHCTEM, TaKUMHM Kak ammapatHoe obOecleuyeHue,
apXUTEKTypa, CeTH, nepudepuitHbie yCTpONUCTBA, UX POJIH U B3aUMOCBS3H;

dopMHpOBaHHE Yy CTYJCHTOB HAaBBIKOB MPAaBUJIBHOTO IMOJAXOAAa K MPOEKTaM B 00JacTH
anmapaTtHoOro oOecreueHus, BKIIoYas yYMEHHME ONIpeleNsITh TpeOOBaHUs K ammapaType,
BBIOMpATh MoaXxos1Iee 000pyI0BaHUE, TPOBOAUTE aHAU3 MPOU3BOIUTEIBLHOCTH, a TAKXKe
YUUTBIBATE aCIICKThI 0e30ImacHOCTH U HaJICXKHOCTH,

PasBUTUC Yy CTYACHTOB YMGHI/Iﬁ B o0JjacTu IJIAHUPOBAHUA W YIIPABJIICHHUA MNPOCKTAaMH B
KOHTEKCTE aIlapaTHOro odecreyeHus: MHQOPMAIIMOHHBIX CHUCTEM, BKJIIOYas ONpEIeNCHHE
Oro/IKETa, pECypCcOB M CPOKOB BBIITOJIHEHMSI 33a4;

MOArOTOBKA CTYJEHTOB K pELICHHIO NPAKTHUYECKUX 3a]ad, CBA3aHHBIX C allapaTHBIM
o0ecrieyeHHeM, a TaKKe YCHJIEHHE HUX CHOCOOHOCTH aHAJIW3UPOBaTh W NPUHUMATh
000CHOBaHHBIE pElIeHUs B 00JIACTH anmapaTHON HH(GPACTPYKTYPhI;

CoJIeiicTBHE PA3BUTHUIO Y CTY/IEHTOB CUCTEMHOT'O MBIIIUIEHUS U CIOCOOHOCTH paccMaTpUBATh
IIPOEKTHI B LIEJIOM, YUUTBIBAsI, KAK TEXHUYECKUE, TAK U OPraHU3allMOHHBIE ACIIEKTHI;
MOBBILIEHHE O0IIeld KOMIIETEHTHOCTH CTYJAEHTOB B OOJACTH almapaTHOro oOecrnedyeHus
I/IH(I)OpMaHI/IOHHBIX CHCTEM, 4YTO SBJIACTCA BaXXHOI YacTBIO IIOATOTOBKH CIICIIHAJIMCTOB B
cdepe HHPOPMAITMOHHBIX TEXHOJIOTHH.

OOydeHne MO JUCHUIUIMHE «AMmapaTHoe oOecredeHne HHPOPMAIMOHHBIX CHCTEM)

HaIpaBJieHO Ha (POPMUPOBAHUE Yy 00YUAIOIIMXCS CIETYIOIINUX KOMIETSHLIUH):

Koa u HamMeHoOBaHMe KOMIIETeH U NHauKaTopbl 10CTHKEHUST KOMIIETeH U




OIIK-5. CriocobeH HHCTATMPOBATh HMOIIK-5.1. 3HaeT OCHOBBI CHCTEMHOTO
MIPOrpaMMHOE U amnmapaTHOE oOecTrieueHue s aMUHICTPHPOBAHUS,  aIMHHHCTPUPOBAHHS

WH(POPMALMOHHBIX U aBTOMATH3HUPOBAHHBIX CYB]L, COBPEMEHHBIC CTamzapTHI
cretent MH(OPMALIMOHHOTO B3aUMOJCHCTBUS CUCTEM.
NOIIK-5.2. yMeeT BBITOJIHATH
apaMeTpHUIecKyro HACTpPOHKY

WH(POPMAITMOHHBIX W aBTOMATH3WPOBAHHBIX
CHUCTEM.

HMOIIK-5.3. uMeeT HaBBIKM HHCTALIAIUU
MPOrPaMMHOTO M aIllapaTHOTO OO0eCTeUeHUs
WH()OPMALMOHHBIX M aBTOMAaTU3UPOBAHHBIX

CUCTEM.
OIIK-7. CriocobeH ocyniecTBIsTh BEIOOP NOIIK-7.1. 3HaeT OCHOBHBIC TIAT(POPMEI,
WIaTGOpPM U HHCTPYMEHTAJIbHBIX IIPOIPAMMHO- | TEXHOJIOTUU u HHCTPYMCHTAJIbHBIC
alapaTHbIX CPCACTB UL peaIn3alui pOrpaMMHO-  alllapaTHbIC CPEACTBA  JJIA
MH(POPMALMOHHBIX CHCTEM. peanu3anuu HHPOPMAIIMOHHBIX CUCTEM.
NOIIK-7.2. ymeeT NpUMEHSATH COBPEMEHHBIE
TEXHOJIOTUHU JUISt peanu3anuu

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

TEXHOJIOTHSIMU, MIPUMCHCHUS
MHCTPYMEHTAIBHBIX POrpaMMHO-
anmapaTHBIX CpelCTB peainzanuu

I/IH(bOpMaI_II/IOHHLIX CHUCTEM.

2 MecTO IMCUMIJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl MPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K oOsi3arenbHOM vactu Onoka bl «luctumimussl (MOIysn)»,
moayiio b1.1.16 «ba3zoBbie nHDOpPMAITMOHHBIE TEXHOJIOTHI.

JlucumMiuinHa B3aUMOCBSI3aHA JIOTUYECKHM M COJEPKATEIIBHO-METOJUYECKH CO BCEMHU
OCTaJIbHBIMU AUCHMILTMHAMU U nipakTukamMu OOIT.
3 CTpykrypa M cojep:KaHHe JUCIHHUITAHBI

OO0r11ast TPYI0eMKOCTb AUCIMIUTMHBI COCTABIISET 4 3aueTHBIX equHuIb (144 vaca).

3.1 Buabl yueOHO# padoThl U TPY10EMKOCTH

Ne . KosunvecTBO 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 | JJabopaTopHble 3aHATHS 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 paéora

Jlexun

CemuHapckue/
MPaKTHYCCKHUE
3aHATHUS
Jlaboparopubie
3aHATHUS

[IpakTnueckas

MMOATOTOBKA

CamocrosaTeJbHas

padora

11

Tema 1. XapakTepucTuku v QyHKIUN
CHCTEMHBIX IJIaT.

(6]

1.2

JlaboparopHuas padota Nel. Paz6op u
aHaJIN3 CUCTEMHOM TIIAThI
KOMIIBIOTEpA.

13

Tema 2. CpaBHUTEIbHBIN aHAIU3
APXUTEKTYpP MPOLIECCOPOB.

14

Jlaboparopnas pabota No2.
CpaBHUTEIBHOE TECTUPOBAHUE
MPOIIECCOPOB C Pa3HBIMU
APXUTEKTypaMH.

1.5

Tema 3. Cnenuanu3upoBaHHbIC
BBIYHCIIUTEIIbHBIE YCTPOICTBRA.

1.6

Jlaboparopnas pabota Ne3.
Hcnonp3oBanue rpadudeckux
YCKOpUTENEH Ui apaljiebHbIX
BBIYMCIICHHI.

1.7

Tema 4. OnTumMu3zanus
MIPOU3BOAUTEIBHOCTH TpaUIecKux
YCTPOMCTB.

1.8

JlaGopatopHas pabota Ned
OnTtumuszanus rpadpudeckoin
POM3BOIUTENILHOCTH B UTPOBBIX
CIICHAX.

1.9

Tema 5. lHHOBALMU B YCTPOHCTBAX
XpaHEHUs JaHHBIX.

1.10

JlaGopatopHas paboTa Ne5
UccnenoBanue npou3BOAUTEILHOCTH
SSD-nakonuTelei 1 001a4HOro
XPaHCHUs JaHHBIX.

1.11

Tema 6. TexHOIOrUN OXIAXKICHUS
KOMIIOHEHTOB KOMITBIOTEPA.

1.12

Jlaboparopnas pabota Ne6 Onenka
3 PEKTUBHOCTH CUCTEMBI
OXJIQKJICHUS] KOMITBIOTEPA.

1.13

Tewma 7. Ponp anmapatHoro
oOecrieueHus B cdepe
KrOepOe30macHOCTH.

1.14

JlaGopatopHas pabota Ne7 Ananu3
anmapaTHBIX CPENICTB IS
o0ecrieyeHus KubepOe30MacHOCTH.

1.15

Tewma 8. TpebGoBanus k anmapaTHOMy




00€CIeueHHIO Ul UCKYCCTBEHHOTO
MHTEJIEKTa ¥ MAIIMHHOIO 00y4eHUsl.

1.16

JlaGopaTopHas pabota Ne§
Hcnonbs3oBaHue anmapaTHoro
yCKOpeHus AJisi 00ydeHUs HeHPOHHBIX
ceTen.

1.17

Tema 9. AnmapatHoe obOecrieueHne

JUIS BBIYMCIIEHUH C BBICOKOH 7 2 5

IMPOU3BOJUTCIILHOCTBIO.

1.18

JlabopaTtopHnast pa6ota Ne9
[IpruMmeHeHue annapaTHOro YCKOPEHUS
JJI BEIYMCIICHUH C BBICOKOU
MIPOU3BOAUTEIBLHOCTHIO.

Hrtoro

144 18 - 36 - 90

3.3 ConepxaHue TUCHUTITHHBI

Tema 1. XapakTepucTuku v GyHKIIUN CUCTEMHBIX TUIAT.

ApXuTeKkTypa cHCTeMHOIl mJjarbl: Pa3bop CTpyKTypel U  KOMIIOHEHTOB
MaTepUHCKON IUIaThl, BKItoYas IeHTpanbHblil npoueccop (CPU), uumceTsl, cloThl
pacIIMpeHus ¥ MOPTHI BBO1a/BBIBOJIA.

Posb cucreMHOl MJaThl B KOMIIBIOTEPHOIi cucteMme: lccrnenoBanue (QyHKIIHIA
CHUCTEMHOM IIaThl B YIPABICHUH JAHHBIMH, KOMMYHUKAIIUM MEXK/1y KOMIIOHEHTaMHU
1 00ecreueHnH CTa0UIbHOM paboThl KOMITBIOTEPA.

B3aumopneiictBue ¢ JpyruMH KOMIOHeHTamMu: PaccMmorpenne crnoco6oB
B3aUMOJICHCTBUSL CUCTEMHOM IUIaThl C MpOLIECCOpaMH, NaMATbIO, BUIACOKAPTOU HU
nepupepuiHbIMU YCTPONCTBAMH.

Tema 2. CpaBHUTEIBHBINA aHATIU3 APXUTEKTYP MPOIIECCOPOB.

OcHoBBI apxuTeKTyp mnpoueccopos: M3yduenne ocHoBHbIX npuHHMNOB CISC u
RISC apxutekTyp, a TaK’ke MHOTOIIOTOYHOCTH U CYIIEPCKAIAPHOCTH.

CpaBHeHHMe @IPOLECCOPOB Ppa3HbIX APXUTEKTYP: AHaIM3 XapaKTEPUCTHK U
MIPOU3BOIUTENILHOCTH MPOLIECCOPOB OT PA3JIMYHBIX MPOU3BOJAUTENEH, BKtovas Intel,
AMD, ARM u npyrux.

IIpumenenne B paziaunuHbIX obaactax: PaccMmoTpeHne obnacTteil, B KOTOPBIX
pasHble apXUTEKTYphl MPOLIECCOPOB TMPOSBISAIOT ce0sl HAWIy4IlluM 00pa3oM,
BKJIIOYast CEPBEPHBIE CUCTEMbI, MOOMIIbHBIE YCTPOHCTBA U BCTPAUBAEMbIE CUCTEMBI.

Tema 3. Cnennanu3upoBaHHbBIE BBIYMCINTENBHBIE YCTPONHCTBA.

Buabl cnenmaaM3sMpoBaHHBIX ycTpoicrB: lccienoBaHue — compoLeccopos,
rpapuueckux yckopurene (GPU), FPGA wu napyrux chnenuaan3upoBaHHbIX
anmnapaTHbIX YCKOPUTEIEH.

Posib cnenuaaM3MpoOBaHHBIX YCTPOMCTB: AHanM3 crHeuuuuUeckux 3afad u
NPUIIOKEHUH, U1 KOTOPBIX 3TH YCTPOMCTBA A(PQPEKTHBHBI, BKJIIOYas Hay4yHbIE
pacueTsl, MalIMHHOE 00yUYeHHE U KPUNITOrpaduio.




IpouszBoaurtenbHOCTh U 3PPeKTUBHOCTH: CpaBHEHHE NPOU3IBOIUTEIHBHOCTH
CHElHATM3UPOBAHHBIX ~ YCTPOMCTB ¢ OOUIMMH  MpOIlecCOpaMH U OLIEHKa
3¢ (HEeKTUBHOCTH X MPUMEHEHHUS B KOHKPETHBIX CLIEHAPUSIX.

Tema 4. OnTuMu3aIys MPOU3BOIUTEIBHOCTH IPAPUIECKUX YCTPOMCTB.

ApXuTeKTypa BHAeoKapT: V3yueHue CTPYKTypbl U OCOOCHHOCTEH TpaduuecKux
niporieccopoB (GPU) u ux cienmdudeckux GyHKIUNA 11st 00paboTKH rpaduKH.
OnTumu3anusi  rpauyeckux  NpujaokeHuii:  PaccmMorpenme  MeToz0OB
ONTUMH3AIMUA TpadUUeCKUX TNPUIOKEHUH, BKIOYAs YIYyYIICHHE PEHICPUHTA,
yIIpaBJICHUE MTaMSTHIO U MapauIeIbHBIC BEIYHCICHUSI.

Bausinme Ha WrpoBYI0 MHAYCTPUIO: AHANW3 BIHUSHUS TPOU3BOAUTEIHLHOCTH
rpadM4ecKuX YCTPOWCTB Ha WIPhl M pa3BJCKATEIbHBIC NPUIOKCHUS, BKIHOYAs
pEeATMCTUYHYIO TpaduKy U BUPTYAIBHYIO PEabHOCTb.

Tema S. lHHOBanuu B yCTpOMCTBaX XpaHEHUS JaHHBIX.

CoBpemMeHHbIe TeXHOJOTMHM XpaHeHHMs NAHHbIX: V3ydueHHe HOBBIX TEXHOJOTUI
XpaHeHus1, Takux kak SSD-nakonurenn, NVMe u xpanenue B o0Jaxe.
IIpon3BoANTEJBHOCTh U HAIEKHOCTH: AHAJIN3 XapAaKTEPUCTUK U NPEUMYIIECTB
Pa3JIMYHBIX THUIIOB YCTPOMCTB XPAaHEHUS AAHHBIX B CPaBHEHHUH C TPaJAUIIMOHHBIMU
KECTKUMH JTUCKaAMU.

Tengenuun B pa3Butuu: PaccMorpenue Oyaynmx HWHHOBAMHA W TPEHIOB B
00JIaCTH YCTPOMCTB XpaHEHHs JAHHBIX, BKJIIOYAs KBAaHTOBBIE HOCHTEIH U OOBEMBI
JAaHHBIX OOJIBIINX Pa3MEpPOB.

Tema 6. TexHomoruu OXJIAXKJACHUS KOMIIOHCHTOB KOMIIBIOTEPA.

Metoabl oxJaxkaeHusi: V3ydeHue pasjIMuHBIX METOJ0B OXJAXIACHUSA, BKIIOYAs
BO3JIYIITHOE OXJIAKIEHUE, )KHIKOCTHOE OXJIaXACHUE U (pa30BbIE TIEPEXO/IbI.

Posb oxiiaikaeHusi B NMPOU3BOAUTENbHOCTU: AHAIU3 BIMSHUS TEMIIEpaTypHBIX
pPEeKUMOB Ha CTa0WIBHOCTH pabOThl KOMIBIOTEPHBIX KOMIIOHEHTOB U HX
MPOU3BOAUTEIBLHOCTb.

NuHoBanum B oxyaxaeHun: PaccMoTpeHre NocineHuX TEHACHIU U TEXHOJIOTHIA
B OOJACTH OXJIAKJEHUS, BKJIIOYAs TEPMODJICKTPUYECKHUE CHCTEMBbl M CHUCTEMBI C
3aKpBITBIM KOHTYPOM.

Tema 7. Ponp anmapatHoro o6ecrniedeHus B chepe KubepOoe30macHOCTH.

Al'll'lapaTHl)Ie cpeacrea 3alllUThI: HSy‘IeHI/Ie arrapaTHbIX MEXAaHU3MOB
oOecnieuenus kubepOe3onacHocT, BKIoyas TPM-uunel, annapaTtHoe mudpoBaHue
U CpeaCcTBa OOHAPYKEHUS BTOPKEHUH.

3ammura Ha YypoBHe keje3a: PaccmMoTpeHue METOIOB MPEAOTBPALICHUS
CI)I/ISI/I'-IGCKI/IX aTaK U YTCUKHU JAaHHBIX Ha allllapaTHOM YPOBHE.

Poab anmapatHoro obGecnevyeHusi B o0ecrne4eHMH KOH(MUIECHIHMAJbHOCTH H
HEeJOCTHOCTH JAaHHBIX: Ananns TeXHOHOFHﬁ, KOTOPBIC MMOMOTarOT MPEAOTBPATUTH
YTEUKY U IIOBPEXICHUE JaHHBIX.



Tema 8. TpeGoBaHus k anmapaTHOMy OOECMEUYECHHIO JJisi UCKYCCTBEHHOT'O WMHTEIIEKTa U
MaIIMHHOTO 00yUYeHUSI.

e Xapakrtepuctuku aiasi ML m Al: M3ydenme crnenuduueckux TpeOOBaHHN K
mpoleccopam, MaMsATu U yCTpOilcTBaM XpaHeHus A 3QQPEKTUBHOTO BBIMOIHEHUS
3aJ1a4 MalTMHHOTO O0YYEeHHS U UCKYCCTBEHHOTO MHTEIIJICKTA.

e AnmapatHoe yckopeHue: PaccMoTpeHue pOJM ammapaTHbIX YCKOPUTEIeH, Takux
kak GPU u TPU, B yckopeHnun o0y4deHus HEHPOHHBIX CETEH.

e OnruMuzanuss ¥ TPOU3BOAUTENBHOCTH: AHaIU3 METOJOB ONTHMHU3ALUU

anmnapaTHOro OOCCICUeHUsS JIJI YBEIUYCHHUS CKOPOCTH OOYYCHHS M BBIIOJHEHUS
3agau AI/ML.

Tema 9. AnmapatHoe o0GecriedeHre sl BRIYUCICHUN C BRICOKOI MMPON3BOAUTEIBHOCTBIO.

e Annapatusie miaargopmbl aiass HPC: l3ydenue anmapaTHoro oOecnedeHus,
HCIOJIb3YEMOTO B BBIYMCIICHUAX C BBICOKOM npousBoautensHocThio (HPC), Bittouas
CYNEPKOMITBIOTEPHI U KJIACTEPHI.

e [lapasnenbHble BbIYHCIEHHA: PaccMOTpeHHE METOJOB U aApPXUTEKTyp A
MapajuieIbHbIX BBIYUCICHUI U paCIPECIICHHBIX CUCTEM.

e Ilpumenenue B Hayke W WH:KeHepUM: AHAIW3 TPUMEPOB HCIOIH30BAHUS
anmnapatHoro obecrneueHus: ansg HPC B Hay4HBIX U WHKEHEPHBIX HCCIIEIOBAHUSX,
BKJIIOYAsi MOJICTUPOBAHUE, CUMYIISALIMU U aHAIIU3 JaHHBIX OOJIBIINX Pa3MEpOB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
3.4.1 JlaGopaTopHbIE 3aHATHUS
JlaGopatopHas padora Nel. Pa30op u aHanu3 cuCTEMHOM I1aThl KOMIBIOTEpPA.

JlabopaTopnass padora Ne2. CpaBHHUTENBHOE TECTHPOBAHME IIPOLECCOPOB C Pa3HBIMU
apXUTEKTypaMH.

JlaGopatopnas pabGora Ne3. Icnonb3oBaHue rpadUyecKuX yCKOpUTeNned  Juis
NapajuIeNbHbIX BBIYUCICHUH.

JlabopaTopnas pa6ora Ne4. Onrumusanus rpadpuueckoil Mpou3BOIUTEIBHOCTH B UTPOBBIX
CIIEHaX.

JlabopaTopuasi padora NeS. MccrnenoBanue mpousBoAguTeNbHOCTH SSD-HakomuTenel u
00J7a4HOTO XpaHEHUS TAaHHBIX.

JlaGopaTopHas padora Ne6. Ouenka 3¢ppeKTUBHOCTH CHCTEMBI OXJIAX/IEHUSI KOMITBIOTEpA.

JlabopaTopuasi pabora Ne7. AHanW3 amnmapaTHbIX CpPEACTB s OOecredeHHs
K1OepOe30MmacHOCTH.

JlabopaTopHasi paGora Ne8. lcrnonb3oBaHMe anmmapaTHOTO YCKOPEHHUS ISl OOydeHHs
HEHWPOHHBIX CETEM.



JlabopaTopHnasi padora Ne9. IIpumeHeHne anmapaTHOro yCKOpPEHHS JUIsl BBIUMCIEHHH C

BBICOKOH MPONU3BOAUTCIILHOCTBIO.

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.

®denepanbHbiii 3akoH 0T 29 nekabps 2012 roma Ne 273-03 «O06 obOpa3oBaHuu B
Poccuiickoit denepanum» (¢ UBMEHEHUSIMU U JTIOTIOJTHEHUSMH ),

@®enepalibHbIl TOCYAApCTBEHHBIM 00pa30BaTeNIbHBIN CTaHAAPT BBICUIETO OO0pa30BaHUS
(ypoBeHb MarucTpaTypbl) mo HampasieHuto noarotrosku 09.03.02 MudopmanmonHbie
CHUCTEMBI U TE€XHOJIOTMH, YTBEPKACHHBIN MPUKa30M MUHUCTEPCTBA HAYKH M BBICIIETO
obpazoBanus Poccmiickort @eneparuu ot 19 cenrsops 2017 r. N 926 (B pemakiuu
npukasa ot 26 HosiOpst 2020 r. Ne1456);

[Tpuxa3 MunucrepctBa obpazoBanusa u Hayku P® or 05 anpenst 2017 r. Ne 301 «O06
yrBepxkaenun  [lopsinka  opraHu3amud W OCYIIECTBIEHUST — 00pa3oBaTEbHOMN
JeATEIbHOCTH 1O 00pa3oBaTelbHBIM MPOrpaMMaM  BBICHIETO OOpa3oBaHUS —
nporpaMmmam 6akaiiaBpuaTa, porpaMMaM CIelualnTeTa, IporpaMMaM MarucTpaTyphl;
[Topsimok mpoBeneHus TOCyAapCTBEHHOM MTOTOBOWM aTTECTallMd MO 00pa3oBaTeIbHBIM
mporpaMMaM BBICIIETO 00pazoBaHusi — mporpammam 0OakalaBpuaTa, MNpOrpaMMaM
CrielMaguTeTa W MOporpaMMaM  MarucTpaTypbl,  YTBEPXKACHHBIM  IMPUKA30M
Muno6pnayku Poccun ot 29 uronst 2015 r. Ne 636;

[Tonoxxenne O MPaKTUYECKON MOATOTOBKE OOYYAIOIIMXCS, YTBEP)KICHHOE IMPUKA30M
MunucrepcTBa Haykl U Bbicmiero ooOpaszoBanusi Poccuiickoit ®@enepauuu u
MunuctepcrBa mnpocsenienusi Poccuiickoir ®epepanuu ot 5 aBrycra 2020 r. Ne
885/390;

VYcraB u nokanbHbIE HOpMAaTHUBHBIE aKThl MockoBckoro [lonurexa.

4.2 OcHoBHas1 JIUTEpPATypa

1.

Makapenko, C. U. I[TpuHIuns! nocTpoeHus u pyHKIIMOHUPOBaHUS allapaTHO-
IIPOrPaMMHBIX CPEJICTB TEIEKOMMYHUKAIIMOHHBIX CUCTEM : yueOHoe nocobue / C. U.
Makapenko, A. A. Kosanbckuii, C. A. KpacaoB. — Cankr-IletepOypr : , 2020 —
Yacts 2 : CeTeBble ONepaliOHHbIE CUCTEMBI U IPUHLIUIIBI 00ECTIEYeHHS
uHpopMannoHHOM 6e3omacHocTH B ceTsax — 2020. — 357 c. — ISBN 978-5-6044429-
8-2. — Texcrt : anekTpoHHBIH // JIaHb : anekTpoHHO-OnOmoTeynas cucrema. — URL:
https://e.lanbook.com/book/329378 (nata o6pamenus: 29.09.2023).

Kypasnes, A. E. UnHpokoMMyHHKaIIMOHHBIE CUCTEMBI. ATIIapaTHOE 0OeCTIeUeHHE :
yuebHuk i By3oB / A. E. XKypasnes, A. B. Makmanos, A. B. Banues. — 2-e u3f.,
crep. — Cankr-IletepOypr : Jlans, 2021. — 392 ¢. — ISBN 978-5-8114-8514-7. —
Texcrt : anexTpoHHbIH // JlaHb : anekTpoHHO-OnbmuoTeunas cucrema. — URL:
https://e.lanbook.com/book/176657 (nata obpamenus: 29.09.2023).

4.3 JlonoiHUTEIbHASA JIUTEPATYypPa

1.

XKwmypos, 1. b. [IporpammHo-anmapaTHblie CpeAcTBa 3alIUTHl HHPOPMAIIUU : yueOHOe
noco6ue / 1. b. Kmypos, C. B. )KykoB. — Camapa : Camapckuii yausepcutet, 2022.
— 80 c. — ISBN 978-5-7883-1799-1. — Tekcr : aneKkTpoHHbIH // JIaHb : 2eKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/336515 (nata
obpammenus: 29.09.2023).
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4.4 JnexkTpoHHBIe 00pPa30BaTeIbHbIE PeCypPChI

1. AnmapaTtHoe obecniedeHue nHGoOpMaImoHHbIX cucTeM. 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 (umu 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 MaTepl/IaJILHO-TeXHI/I‘leCKOe o0ecrieueHue

JIeKLIMOHHBIE 3aHATUS JIOJDKHBI IPOBOJAUTHCS B CHELHMAIM3UPOBAHHBIX ayAUTOPUSAX C
KOMIUIEKTOM MYJIBTUMEAUWHOTO 00OpYJOBAaHUS /WM JTOCKOM JUIsl 3amucedl MarepuanoB. Ymcio
paboyux MeCT B ayAUTOPUM JOJDKHO OBITH JOCTaTOYHBIM JUId OOeCHeueHUs MHIUBUAYaJIbHON
paboThI CTYIEHTOB.

CemuHapckue 3aHATHS JIOJDKHBI IPOBOJUTHCS B CIELUAIU3UPOBAHHBIX AYyAUTOPHUIX C
KOMIUIEKTOM MYJIBTUMEAUWHOTO O0OpYJOBAaHUS /WM JTOCKOM JUIsl 3ammcedl MarepuanoB. Ymcio
pabouux MeCT B ayAUTOPUM JOJDKHO OBITH JOCTaTOYHBIM JUId OOecreueHUs MHIUBUAYaJIbHON
paboThI CTYIEHTOB.

6 MeToauueckue peKoOMeHIANI

6.1 MeToaunyeckne peKOMeHAAIUH /ISl MPeNnoAaBaTeJis M0 OPraHnu3anuu
00y4eHus

1. Ilpu noaroroBke K 3aHATUSAM CJEAYeT IPEABAPUTEIBHO MPOpadoTaTh MaTepuall 3aHsTHS,
IIPEyCMOTPEB €r0 IMojady TOYHO B OTBEAEHHOE Ui ATOro BpeMs 3aHsATusA. Ciemyer
MOJTOTOBUTh HEOOXOAMMBIE MaTepUalbl — TEOPETUUECKUE CBEACHMS, 3a1auu U ap. llpu
IIPOBEJCHUM 3aHATHS CIEAYET KOHTPOJIMPOBATh MOJauy MaTepualla U pPelIeHUue 3adaHnuil
C Y4eTOM y4yeOHOIr0 BPEMEHH, OTBEIEHHOTO JIJISl 3aHATHS.

2. Ilpu mnpoBepke pabOT W OTYETOB CJEAYET YYUTHIBATH HE TOJIBKO IPABHIBHOCTb
BBIMIOJTHEHUS] 33JaHUM, HO M ONTUMAIbHOCTh BBIOPAaHHBIX METOAOB pEIIEHUs,
IIPABWJIBHOCTD BBIIIOJIHEHUS BCEX €0 I1aroB.

6.2 MeTroanyeckue yKa3aHus JJisl 00y4aOUIUXCS MO0 OCBOEHUIO TN CHUILINHBI

I/I3yquHe AUCHUIITIMHBI OCYHICCTBIACTCA B CTPOTOM COOTBETCTBUH C I_[eJ'IeBOI\/’I yCTaHOBKOI)’I B
TECHOH B3aMMOCBSI3U C YUE€OHBIM IIJIAHOM.

B mnpomecce camocToATEnbHOM pabOThI CTYAEHTH 3aKpEIUISIOT U YIIyOJsOT 3HaHMS,
IIOJIyYEHHBIE BO BPEMsI ayAUTOPHBIX 3aHATHI, TOTOBATCS K IIPOMEXYTOUHOM aTTeCTaliy, a TaKkKe
CaMOCTOSITENIbHO U3y4aloT OT/IEIbHbIE TEMbI Y4EOHOH MpOrpamMMmBbl.

Ha 3aHATHSAX CTYIEHTOB, B TOM YHUCIJIE€ MIPEANOJArarolUuX MPAKTHUYECKYIO AESITEIbHOCTb,
OCYILECTBIISICTCS 3aKPEIJICHUE MOJYYEHHBIX, B TOM YHUCJIE U B IIPOLIECCE CAMOCTOSITEIbHON PabOTHI,
3Hanuil. Ocoboe BHMMaHHe OOpalaeTcs Ha pa3BUTHE YMEHUH M HABBIKOB YCTAHOBJIEHUS CBSI3U
HOJIOKEHHUI TEOPUH C MPO(HECCUOHATBHON AEATENBHOCTBIO OYAYILErO CIEHUAINCTA.

CamocrodaTenbHas paboTa OCYIIECTBIISETCS WHAMBUAYanbHO. KOHTpOIb caMoCTOsTEIHHOM
paboThl opraHu3yercs B IBYX GpopMax:
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*  CaMOKOHTPOJIb U CAMOOILICHKA CTY/CHTA;
* KOHTPOJb CO CTOPOHBI NpenoaBaTesiel (TEKYIUN U IPOMEKYTOUHBIN).

Texymuii KOHTPOJb OCYIIECTBISICTCS HA ayAUTOPHBIX 3aHATHSAX, IPOMEKYTOUHBII
KOHTPOJIb OCYIIECTBIISIETCS HAa 3a4eTe M/WIIM K3aMeHEe B IMCbMEHHOH (YCTHOI) hopme.

Kputepusimu o11eHKU pe3ybTaToOB CaMOCTOSITENIbHON padOThI CTY/IEHTA SBISIOTCS:

*  YpOBEHb OCBOEHUS CTYJEHTOM y4e€OHOI0 MaTepuala;

* yMEHHS CTYyJIEHTa HCIIOJIb30BaTh TEOPETHUECKWE 3HAHUS TPU  BHIIOJHEHUH

MPaKTUYECKUX 3a/1a4;
* chopMHpPOBAaHHOCTH KOMIETECHIINN;
* odopMIeHHE MaTepHalia B COOTBETCTBHH C TPEOOBAaHUSIMHU.

7 ®oHJ OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISl U OLICHUBAHUA Pe3y/JIbTATOB 00y4eHUs
®OPMA IIPOMEXKXYTOYHOM ATTECTAIIAU: DK3AMEH.

[IpomexyTouHas aTTectanus 00yJaromuxcs B hopMe 3K3aMeHa IPOBOAUTCS IO
pe3yJIbTaTaM BBIIIOJTHCHHS BCEX BUIOB yU€OHOU PabOTHI, MPEAYCMOTPEHHBIX YICOHBIM IIAHOM I10
JAHHOM AUCIUIUIMHE (MOAYJIIO), IPH 3TOM YUUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS
YCIIEBa€MOCTH B TeueHue cemecTpa. OleHKa CTENEeHN JOCTHXKCHHS 00 YyJarOIIMMUCS TIaHUPYEMBbIX
pe3yabTaToB OOYYECHHS 10 TUCHUILTAHE (MOIYIIO) IPOBOIUTCS MIPEMo1aBaTesieM, BeIyIUM
3aHATHUSA 10 TUCHUIUIUHE (MOIYII0) METOJIOM IKCIEPTHOM O1leHKH. [1o uToram nmpomexyTodHom
aTTecTaluy MO JUCIUILINHE (MOAYIIIO) BHICTABIISIETCS OL[EHKA «OTIIMYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIILHO» UIIA HEYJIOBJIETBOPUTEIILHO.

K npomexyTouyHOii arTecTanuu 10MyCKarTCs TOIbKO CTYIEHTHI, BBIIOJHUBILINE BCE BUIbI
yueOHoIi paboThl, MpeayCcMOTpeHHbIe paboueii MporpaMMoil Mo AUCIUIIIIMHE COTTIACHO
MIOJIy4YEHHOMY 3a/IaHHIO C JIOCTUKEHUEM ITOPOrOBOI0 3HAYEHUS OLICHKH.

@DoH/IBI OIICHOYHBIX CPEJICTB MpeicTaBiieHbl B [Ipunoxennn k paboueit mporpamme.

HIxaJjia oneHUBaAHUA Onucanne

OtnuuHO Cpennee 3HaueHue g Bcex (OpMHpPYyEeMBIX Ha MOMEHT
MIPOBEACHUSA ATTECTALIMM YPOBHEW KOMIIETEHLIMI — 5. BBINOIIHEHBI
BCE BHJIbI y4eOHON paboThl, MPETyCMOTPEHHbIE YUEOHBIM IIJIAHOM.
CTyZneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUN, HABBIKOB
MPUBEAECHHBIM B TabauIax MOKa3aTelie, onepupyer
MPUOOPETEeHHBIMU 3HAHUAMHU, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX
B CHUTYyallMsIX TMOBBIIMIEHHON cioxHOcTU. [Ipu 3TOM MOryr ObITh
JOMYLIEHbl HEe3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHHS
IIPpY AHAIUTUYECKHUX OIEpalusax, NEepeHoce 3HAaHWM U yMEHUN Ha
HOBBIE, HECTAHJAPTHBIE CUTYAIIUH.

Xopomo Cpennee 3HaueHue g Bcex (OpMHpPYEeMBIX Ha MOMEHT
IIPOBEJICHUS aTTECTAllMM YpOBHEW KOMIETEHUMH — 4. BbINoIHEHBI
BCE BHJIbI y4eOHON paboThI, MPEIyCMOTPEHHbIE YUYEOHBIM IJIAHOM.
CTyZneHT NEMOHCTpUPYET HENOJHOE, IMPAaBUIBHOE COOTBETCTBHE
3HAHWUW, YMEHUMN, HABBIKOB MPUBEIEHHBIM B Ta0/IMIIaX TOKa3aTeleH,
0o eciu mpu 3TOM OBUIM AONYIIEHbI 2-3 HECyIIeCTBEHHbIE
OIIMOKHU.

Y 10BIETBOPUTETILHO Cpennee 3HaueHMe Ui BceX (OPMUPYEMBIX Ha MOMEHT
MIPOBEACHUS aTTECTAIMM YPOBHEW KOMIIETEHIMI — 3. BBINOJIHEHBI
BCe BUJBI y4yeOHOM paboThl, MpeyCMOTPEHHbIE YIEOHBIM IJIAHOM.
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CTyneHT JEeMOHCTPUPYET COOTBETCTBHME 3HAHUW, B KOTOPOM
OCBeIlleHAa OCHOBHAs, HanboJyiee BaKHAs 4acTh MaTepuana, HO TpH
9TOM JIOTYIII€HA OJIHA 3HAYUTEIbHAs OUTNOKA WIIM HETOYHOCTD.

He nocturayTro moporoBoe 3Ha4eHHE XOTsI OBl Il OJJHOTO YPOBHS
(GopMHpyEeMBIX HA MOMEHT MPOBEJICHUsI aTTECTAL[MM KOMIIETEHIIHH.
He BomonHen oauH wunu  Oojee BUAOB yueOHOH paboOTHI,
IPEJYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYIEHT IE€MOHCTpUpPYET
HEIIOJIHOE COOTBETCTBUE 3HAHWUM, YMEHUMN, HABBIKOB IIPUBEICHHBIM
B TaliMuax Ioka3aTesiel, JONyCKaroTCcs 3HAYMTENIbHbIE OILIMOKH,
MNPOSIBIACTCS OTCYTCTBUE 3HAHUM, YMEHMH, HAaBBIKOB II0 psLy
IIOKA3aTeJIe, CTYJEHT MWCIBITHIBACT 3HAYUTEIIBHBIC 3aTPyIHEHUS
IIpY ONIEPUPOBAHUM 3HAHUSMHM M YMEHHMSMH NpPU UX IEPEHOCE Ha
HOBBIE CUTYalLlUH.

HeynosnersopurenbHo

7.2 lIkaia 1 KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs

OIIK-5. Crioco0eH HHCTANINPOBATH MPOrPAMMHOE U aNllapaTHoe o0ecnevyeHne s
HH(QOPMALMOHHBIX U ABTOMATH3HPOBAHHBIX CHCTEM.

OIIK-7. Crioco0eH ocyliecTBJIATH BHIOOP IIaT(HOPM M HHCTPYMEHTAIbHBIX IPOIPAMMHO-
annapaTHbIX CPeJCTB /sl peaju3alui HHPOPMALHOHHBIX CHCTEM.

Kputepun oneHuBanusi
Jomoporosoe
IToxa3artenn: IToporoBoe 3HaueHue
3HaAYeHHe
2 3 4 )
3HAET - OO6yuarommiicss | OOyuaromuiics OOyuarouuiics OO6yuarouuiics
ACMOHCTPUPYET | neMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
cM. 11. 1 paboueti | nonxoe HETIOJIHOE 4acTHYHOE TIOJIHOE
TIpOTPaMMBbI OTCYTCTBHC UL | 0 rpercTBHe COOTBETCTBHE COOTBETCTBHE
AUCHHILTHHEL Sggg;::g?::: : © YKa3aHHBIX B I1.1. | yKa3aHHbBIX B I1.1. | yKa3aHHBIX B I1.1.
yKa3aHHbIX B I1. 1. 3HAHWUM. 3Hanui. Ho 3HAaHUN.
3HaAHUIA. Homyckatores JIOTTyCKaIOTCSA CBoboaHO
3HAYHUTEIbHBIC HE3HAYUTENBHBIE | ONepUpyeT
OLINOKH, OLIMOKH, nproOpeTeHHBIMU
MIPOSIBIISIETCS HETOYHOCTH, 3HAHUSIMH.
HEJOCTAaTOYHOCTH | 3aTPyTHEHUS
3HAHUU, MO Py | IPU
MOKa3aTenei, AQHATUTUYECKUX
oOyJaromuics oTIepaIHsX.
HCTIBITBIBACT
3HAYUTEIIbHBIC
3aTpyTHEHUS TIPU
OTIEpUPOBAHUU
3HAHUSAMU TIPH
UX MepeHoce Ha
HOBBIE CUTYaIUH.
YMEET - Ob6yyaromuiics OOyuaromuiics OOGyuarommiics OO0yuaromuiicst
HE YMEET WM B | ISMOHCTPHUPYET | IEMOHCTPUPYET | IEMOHCTPHUPYET
oM. . 1 paboueit | yenocratounoii | memonmoe YaCTHYHOE THOJIHOE
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POTPaMMBbI CTETICHU COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
JUCLIUTUTMHBI JNEeMOHCTPUpPYET | yKa3aHHbIE B I1.1. | yka3aHHble B 11.1. | yka3aHHbIe B 1I.1.
YKa3aHHbIE B I1.1. | yMEHUI. yYMEHUU. YMEHUs | yMECHUH.
YMEHHUSL. JHomnyckarorcs OCBOEHBI, HO CB000OHO
3HA4YUTENIbHbIE JIOIyCKAI0TCA onepupyer
OLIMOKH, HE3HAUUTENIbHbIE | IPHOOPETEHHBIMU
HPOSIBIISIETCS OLIMOKH, YMEHUSIMH,
HE/I0CTaTOYHOCTh | HETOYHOCTH, IPUMEHSET UX B
YMEHUH, 110 pSAAY | 3aTpyIHEHHS CUTYyalUsAx
MoKa3aTelieu, npu MOBBILIEHHOU
o0ydJarouncs AQHAJIUTHUYECKUX | CII0)KHOCTH.
UCTIBITHIBACT orepanusx,
3HA4YUTENIbHbIE nepeHoce
3aTpyIHEHUs NIPU | YMEHUH Ha
ONepUPOBAHUU HOBBIE,
YMEHUSIMU NIpU HECTaHapTHbIE
UX NIEPEHOCe HA | CUTYyalluH.
HOBBIE CUTYaIUH.
BJIAJEET — OO6yuaromuiicss | OOyuaromuiics B | O0yuaromuiics OO6yyaromuiics B
HE BJIA/ICET WM B | HETIOJIHOM YaCTUYHO MIOJTHOM 00beMe
em. 11. 1 paboueti HE/0OCTaTOYHOH | oObeMe BiIajieeT | BIAAEeT BJIaJICeT

MIPOrpaMMBI
JUCIIUILINHBI

CTCIICHU BJIaACCT
YKa3aHHbIMHU B II.
1

WHJIUKAaTOPaMH.

YKa3aHHBIMHU B II.
1 uHaMKaTOpamu.
Honyckarorest
3HAYNUTCILHBIC
OIINOKH,
MIPOSIBIISIETCS
HEJOCTAaTOYHOCTH
BIIQJCHUS
HaBBIKaAMH 110
pAny
MoKa3aTeei.
OOGyuaromumiics
HCIBITEIBAET
3HAYNUTCILHBIC
3aTPyAHEHHS TIPU
MPUMEHEHUN
HaBBIKOB B
HOBBIX
CUTYaIUsIX.

YKa3aHHbIMU B II.

1 unukaropamu.

Hagpiku
OCBOCHBI, HO
JIOMTYCKAOTCS
HE3HAYUTEIILHBIC
OImuOKH,
HETOYHOCTH,
3aTPyIHECHUS
npu
aHAJUTUYECKUX
onepanusx,
MepeHoce
YMEHUH Ha
HOBEIC,
HECTaHJapTHBIE
CUTYaLUH.

YKa3aHHBIMH B II.
1 unauKaTopamu.
CB00OOIHO
PUMCHSICT
MOJTyYEHHBIC
HaBLIKH B
CUTYaITUSIX
MOBBIIIICHHOU
CIIOKHOCTH.

7.3 OueHoYHbIE CPeACTBA

7.3.1 TIpoMexxyTO4Has aTTeCTalMs

1. KOHTPOJIBHBIE BOITPOCHI K TUCIUIIJINHE
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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 IIaTa KOMIIbIOTepa U Kakue (GyHKIIMH OHA BBITOJIHAET?

Kakue KOMIOHEHTHI BXOAAT B COCTAaB CUCTEMHOMW IIAThl, U KaK OHM B3aUMOJEHCTBYIOT
MeXIy co0ou?

Kakas ponmp BIOS/UEFI B 3arpy3ke KoMmmbploTepa W HWHHUIHAIW3ANWAN allapaTHOTO
obecrnieueHus?

Uro Takoe nporeccop KOMIbIOTepa U KaKue XapaKTePUCTUKU BaXKHBI ITPU €ro BeIOOpe?

B dyem 3akmouatorcss ocHoBHbie oTimuus Mexay CISC u RISC apxurexktypamu
MPOLIECCOPOB?

Kakue paxTopsl BIUSIOT Ha MPOU3BOAUTEIBHOCTH MPOIIECCOPa B KOMITbIOTEpE?

Yro Takoe rpaduueckuii mpoueccop (GPU) u ms kakux 3a7a4 OH UCIIOJIb3yeTCs?

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

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

Kak o1neHuTh MpoM3BOAUTENLHOCTD ONEPATUBHON MAMATH M Kakue (aKTOPHI BIMAIOT HA
€€ CKOpOCTh?

Kakue ycrpoiicTBa XpaHEHUsl JaHHBIX MCIOJB3YIOTCS B COBPEMEHHBIX KOMIIBIOTEPAX, U
KaK OHU Pa3InyaroTcs?

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

Kakue TexHomoruu oxJaXaeHUss KOMIIOHEHTOB KOMIIBIOTEpA CYILIECTBYIOT, M Kak
BBIOpaTh ONTUMANIBHBIN METO/ OXJIAXKICHUS?

Kakue QakTtopbl BIMSIOT HAa TEeMIEpPaTypHBIE PEXHMBI KOMIIBIOTEpAa W TMOYEMY OHH
Ba)KHBI JJIs TPOU3BOIUTENLHOCTH?

Kak anmaparHoe oOecrieyeHne BiIHMSET Ha 0€30MACHOCTH KOMITBIOTEPHOH CHUCTEMBI, H
KaKhe Mepbl MOTYT OBITh MIPUHSATHI HA alapaTHOM YPOBHE JUIS 3aIIUThI JaHHBIX ?

Kakue anmmapaTHble CpeAcTBa HCHOJB3YIOTCSA U OOecredeHus] KOH(PHUIACHIHMATILHOCTH
uH(pOpMallMU B KOMIIBIOTEPHBIX cUcTeMax?

Kakue TpeboBaHMsS K anmapaTHOMY OOECIEUEHHIO MpPEIbSABISIOTCS Ui BBITOJHEHUS
3a/1a4 ucKyccTBeHHOro nHTeuiekTa (Al) u mammuanoro o6yuenus (ML)?

Kak annapatHoe yckopenue, Takoe kak GPU, moMmoraer yckopuTh 00yueHne HeHPOHHBIX
ceTeit?

B d4em cocrouT ponp anmapaTHOro oOecnedYeHHs B BBIYUCIECHHUAX C BbBICOKOU
npousBoautensHocThio (HPC), m kakue mmatgopmsl wucnomssytores ans HPC-
BBIYUCIICHH?

Kakne MeTonpl ONTHMHU3AIMKM NPOU3BOAUTEIBHOCTH TIpaUUYECKUX NPUIOKEHUH BB
MOJKETe Ha3BaTh?

Kakue annapaTHble MexaHM3MBbl obecrieueHus] KubepOe30nacHOCTH CYIIECTBYIOT, M Kak
OHM ITOMOTAIOT 3alIUTUTh KOMIIBIOTEPHBIE CUCTEMBI OT yrpo3?

Kakne xapakTepUCTHKH anmapaTHOro oOecreyeHMsI BaKHBI JJIs1 00ecreueHus] BBICOKOM
IIPOU3BOJUTENILHOCTH UTP U TpapUUeCKUX MPUTIOKEHUI?

Kakue npeumyniectBa M HEJOCTaTKM CBOMCTBEHHBI DPA3JIMYHBIM THUIIAM YCTPOMCTB
XpaHeHus JaHHBIX, TakuM kak HDD, SSD u o6naunoe xpanenue?

Kakue HOBbIE TEXHOJIOTMM W WHHOBAIlMM B allapaTHOM OOECHEeueHUH OXKHUIAeTCs
YBUJETH B OnrpkaifieM Oymyriem?

Kakue annapatHble KOMIIOHEHTBI UCTIONIB3YIOTCA AJI NapaJlIeIbHBIX BBIYMCICHUH, U KaK
OHM ITOMOTAIOT YCKOPHUTD BBITIOJIHEHUE 3a71a4?

Kakue meTopl obecnieueHust KubepOe30nacHOCTH MPUMEHSIOTCS Ha alnapaTHOM YpOBHE
JUISI IPEIOTBpAILlEHUs aTaK?

Kakue TpeboBaHMs K amnmapaTHOMY OOECIIEUEHHIO MpeabsBISIOTCS B chepe
BUPTYaIU3al[MU U 00JJaUHBIX BHIYMCICHUI?

Kakue oOCHOBHBIE XapaKTEepUCTUKU W MapaMeTpbl MATEPUHCKOM IUIAThl BaXKHBI MPHU
BbIOOpE KOMITBIOTEPA JIJIsl KOHKPETHOM 3a1a4un’?

15



29. Kak ammapatHoe oOecriedeHue BiUsSeT Ha S(PQPEKTUBHOCTP W MPOU3BOAUTEIBHOCTH
MOOMJIBHBIX YCTPOUCTB?

30. Kakue acrekTsl anmapaTHOrO OOECIIEYCHHS BaXKHBI JJII 00ECIIeYeHUs JOJTOBEYHOCTH U
HAIC)KHOCTH KOMITBIOTEPHON CUCTEMBI?
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