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1. He.]'IH, 3a/lavYU U IVIAHNPYEMBIC PE3YyJabTaTbl oﬁyquuﬂ o ITMCIOMIIJIMHE

HCJ'IBIO OCBOCHMHA TUCIUIIIIMHBI «AnnapaTHoe obOecrieucHUe HH(bOpMaHI/IOHHLIX CUCTEM» ABJISACTCA

(dbopMupoBaHHe Y CTYICHTOB INTyOOKMX 3HAHUH O ammapaTHOM 00eCTIe4eHHH KOMITBIOTEPHBIX
1 THQOPMAIIMOHHBIX CUCTEM, BKIIIOYAsl apXUTEKTYPY KOMITBIOTEPOB, IepHU(epHiiHbIC
YCTPOWCTBA, CeTeBOE 000PYIOBAaHNE U IPYTHE KOMIIOHEHTHI;

pa3BHUTHE HABBIKOB aHAJIM3a M BEIOOPA aIlapaTHBIX PEIICHUH B 3aBUCUMOCTH OT KOHKPETHBIX
3a/1a4 ¥ oTpedHOCTEH HHMOPMAITMOHHBIX CHCTEM;

MOATOTOBKA CTYACHTOB K PEIICHHIO PAKTHIECKHUX 3a/a, CBSI3aHHBIX C YCTAHOBKOM,
HACTPOHKOM, 00CTY)KMBaHUEM U alllPEHIOM amlmapaTHOro 000pyI0BaHUS;

cojieiicTBie B (JOPMHUPOBAHHUH Y CTYICHTOB HABBIKOB KOMaHJHOH paboThl, 0COOCHHO B
KOHTEKCTE COBMECTHON HACTPOMKH M MOAICPIKKH HH(POPMAIMOHHBIX CUCTEM;

o0ydYeHHe CTYZACHTOB METO/IaM aHaJIHM3a M ONTHMHU3ALNH MPOU3BOIUTEIEHOCTH
MH()OPMAMOHHBIX CUCTEM IIyTEM ONTUMAIBHOTO HCIIOJIB30BAaHHS allllapaTHBIX PECYPCOB;
yCUIJIEHHE TIOHNMaHUsI B3aUMOCBSI3M MEXKTy armnapaTHbIM U IPOTPaMMHBIM 00ecTIiedeHIeM
WHPOPMALTUOHHBIX CHCTEM;

MMOATrOTOBKA CTYACHTOB K ACATCIIBHOCTHU B COOTBETCTBHU C KBaHI/I(bI/IKaHI/IOHHBIMI/I
TpeOOBaHUAMH CIIEIIUAIMCTOBR, PA0OTAONINX B 00JIACTH AIIIapaTHOTO O0ECIICYeHHS
MH()OPMALTMOHHBIX CUCTEM;

TIOBBIIIEHHE 00MIeH KOMIIETEHTHOCTH CTY/ICHTOB B 00JIaCTH HH()OPMAITMOHHBIX TEXHOJIOTHI 1
HMX CIIOCOOHOCTH AHAJIM3UPOBATH U ITPUHUMATDH O6OCHOB3HHI>IC peuicHusA, CBA3aHHLBIC C
anmapaTHBIM o0ecTieueHneM HH(OPMAITMOHHBIX CHCTEM.

K ocHOBHBIM 3a7jauaM OCBOEHUS AWCIUIUIMHBI «AmmapaTHoe obOecredeHrne WHGOPMAIMOHHBIX

CHUCTCM)» CJIICAYCT OTHCCTH!

03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH 3TalaMu pa3pabOTKu MH(GOPMALMOHHBIX CUCTEM U
KOMIIOHEHTOB, BKJIIOUasl ammapaTHoe oOecriedyeHre, HauyWHas C TUIAHUPOBAHUS W aHaH3a
TpeOOBaHUH U 3aKaHYMBASI BHEAPEHUEM U HOAJIEPKKON CHCTEMBI,

O3HAKOMJIEHHE CTYJEHTOB C KIIIOUEBBIMU TMOHATHAMH W TEPMHHAMH, HCIOJIB3YEMBIMHA B
pa3paboTke MH(POPMAIIMOHHBIX CHCTEM, TAKUMH Kak armapaTHoe o0eclieueHue, apxXUTeKTypa,
cetu, nepudepuiiHbIe YCTPOHCTBA, MX POJH U B3aUMOCBSI3H;

(dbopMHpOBaHUE Yy CTYJACHTOB HAaBBIKOB MNPAaBWJIBHOTO MOJXO0Ja K IMPOEKTaM B OOJIACTH
anmapaTtHOro oOecleveHus, BKIIIOYas yMEHHE ONpelesiATh TpeOOBaHUS K ammaparype,
BBIOMpaTh MOAXOnAIIee 000pYyAOBaHHE, MPOBOIUTH aHAIN3 MPOU3BOAUTENHHOCTH, a TaKXkKe
YUYUTHIBATh aCTEKThI 0€30MaCHOCTH H HaJIS)KHOCTH;

pa3BUTHE y CTYACHTOB YMEHUH B 00JacTH IUIAHHUPOBAaHUS W YIPaBICHUS MPOSKTAMU B
KOHTEKCTE aIllapaTHOro oOecredeHus: MH()OPMALMOHHBIX CHUCTEM, BKIIIOYAs OIpelesieHHE
Oro/KeTa, pecypcoB U CPOKOB BBIIIOJIHEHUS 3a/1ay;

[IOATOTOBKA CTYAEHTOB K PEIICHHUIO NPAKTUYECKUX 337a4, CBSI3aHHBIX C allapaTHbIM
o0ecriedeHueM, a TaKKe YCWIEHHE HX CIIOCOOHOCTH aHAJU3UpOBAaTh W TNPHUHUAMATH
000CHOBaHHBIE PEILICHHS B 00JaCTH anmnapaTHOH HHPPACTPYKTYPHI;

COJICHCTBUE PA3BUTHUIO Y CTYJEHTOB CUCTEMHOI'O MBIIUICHHUS U CIIOCOOHOCTH paccMaTpUBaTh
IIPOEKTHI B LIEJIOM, YUUTHIBasA, KAK TEXHHYECKUE, TAK U OPraHU3aLNOHHbIE ACIIEKTHI;
MOBBIIIIEHHE O0OIIel KOMIIETEHTHOCTH CTYJCHTOB B 00JAaCTH ammapaTHOTO oOecredeHUs
WH(POPMALMOHHBIX CHCTEM, UTO SIBIISICTCSA BaKHOW YacThIO IIOATOTOBKH CIIELMAIMCTOB B cepe
WH(POPMALMOHHBIX TEXHOJIOTHH.



OO6yuenne 1o JUCHUILTUHE «AMMapaTHoe o0ecrneyeHne HHPOPMALTUOHHBIX CHCTEM» HAPABICHO
Ha (opMHUpOBaHUE Y 00yUAIOIINXCACIEAYIOMINX KOMIIETCHIIN:

Koa v HaumMeHoBaHue KOMIETEHIINIA

NHaukaTopbl 10CTHKEHUST
KOMIIeTeHIIHH

[IK-2 CrnocobeH mnpoBOAUTH HWHKEHEPHO-
TEXHUYECKYIO MOJJICPKKY  MOJATOTOBKHU
KOMMEPYECKOTO MPEIIOKEHUS 3aKa3unKy Ha
MOCTaBKy, CO37aHue (MOAU(PHUKAIIUIO) U BBOJ
B AKCILTyaTaluio ncC Ha JTane
MPEJKOHTPAKTHBIX PadOT

HUIIK-2.1 3Haer TEXHOJOTHMU BBIITOJIHEHUS

paboT B OpraHu3alnMM, YCTPOMCTBO U
¢GyHKunOHMpOBaHWe  coBpeMeHHbIX  UC,
COBPCMCHHBIC IoaAXO0dbl u CTaHAapThI

aBTOMaTHU3alluy OpraHU3aLNH
NIIK-2.2 YMeeT pa3pabaTbIBaTh JOKYMEHTHI B

pamMKax BBIIIOJIHEHUS pPabOT MO CO3AAHMIO
(Momudukanum) u conpooxaenuto NC
UIIK-2.3 NIMeeT HABBIKKA IMOATOTOBKU 4YacTel
KOMMEPYECKOT0 Mpeiokenus 3akazunky MC
00 o0beMe M CpOKax BBIMOJHEHUS PabOT IO
co3gaHuio (MoauduKauMM) W BBOLY B
sKcIutyatanuio tTunoBoi MC

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl
JuciunnuHa — «AmnmapaTHoe — oOecrieueHHe  WH(POPMAIMOHHBIX ~ CHUCTEM»  BXOAUT B
o0pa3oBaTeNnbHyI0 MPOrpaMMy MOArOTOBKM OakanmaBpa mo HampasieHuto mnoarotosku 09.03.02

«MHpopMallMOHHBIE CHUCTEMBI U TEXHOJOTHUU» M MNPOPMII0 MNOArOTOBKM «VIHTEIEeKTyanbHbIE
MH(OPMaLMOHHO-U3MEPHUTENbHbBIE CUCTEMBD) JIJIs1 OUHOU (POpMBI O0yUEHUSI.

3. CrTpyKTypa U coaepkaHue TUCHUILIMHBI

OOGr11ast TPYI0EMKOCTb AUCIMIUTMHBI COCTaBIIseT 4 3aueTHbIx(€) eaunuil(sl) (144uacos).
Nzyuaercs Ha 5 cemectpe 00yuenus. @opma mpomMeKyTOUHOM aTTeCTAIIMKA —3a4eT.
3.1 Buabl yueOHOIi padoThl M TPYA0EMKOCTH

3.1.1.0uynas popma 00ydeHus

Ne . Koaun4yecTBo CemecTpbl
Buj yueoHoii padoThl
n/n 4acoB 5 cemecTp
1 | AyauTopHble 3aHATHS 72 72
B ToM uucne:
1.1 | Jlexium 54 54
1.2 | CemmuHapcKue/IPaKTHUECKUE 3aHATHUS 18 18
1.3 | JIJabopaTopHble 3aHATHS
2 | CamocTosiTeibHasi padoTa 72 72
B ToM uucne:
2.1 | llogroToBka u 3amuTa KypcoBoii paboThI 0 0
2.2 | CaMOCTOSATEEHOE N3YUEHHUE 72 72




3 HpOMe)KyTO‘lHaﬂ arTrecrauusda

3advet/nud.3aueT/3K3aMeH 3a4eT

Hroro 144 144

3.2 TemaTuyeckuii miIaH U3y4eHUS TUCIHUNIUHBI
(mo gpopmam oOydyeHus)
TemaTudeckuii miaH pa3Meniél B MpWIoKeHUU 1 K pabodeit mporpaMmme.

3.3  Conepxanue TUCHUNIHHBI

Tema 1. XapakTepucTuKH M QYHKIIUM CUCTEMHBIX IIaT.

. ApXUTEKTypa CUCTeMHOHU Iu1aThl: Pa30op CTPyKTYpbl 1 KOMIOHEHTOB MaTEpPHUHCKON
I1aThl, BKItouyas LeHTpanbHbl mnpoueccop (CPU), uyumcersl, CIOThl PACHIMPEHUS U IOPTHI
BBOJA/BBIBOIA.

. Ponp cucremHON TIIaTBI B KOMITBIOTEpHOW cucteme: McciemoBanue ¢GyHKIUR
CUCTEMHOM IIaThl B YIPABJICHUH JTaHHBIMU, KOMMYHHUKAIIMY MEXy KOMIIOHEHTaMH U 00€CTIeYeHUU
CTaOMIIbHOM PabOThI KOMIIBIOTEPA.

. B3aumoneiictBue ¢ ApyrumMH  KOMIIOHEHTamM: PaccmoTpeHue — cnocoOoB
B3aMMOJIEHCTBUS CUCTEMHOM IUIAThI C IPOLECCOPaMHU, MaMAThIO, BUIACOKAPTOU U nepuepuitHbIMU
YCTPOUCTBAMM.

Tema 2. CpaBHUTEJILHBII aHAJTHU3 APXUTEKTYP NPOLECCOPOB.

. OcHoBBI apxuTeKkTyp nponeccopoB: M3yuenue ocHoBHbIX npuHuunoB CISC u RISC
APXUTEKTYP, @ TAKKE MHOTOITIOTOYHOCTH U CYIIEPCKAIIPHOCTH.

. CpaBHeHHE TpPOLIECCOPOB DPA3HBIX APXUTEKTYp: AHAIU3 XapaKTepUCTHK M
MIPOU3BOUTENHHOCTH MPOIIECCOPOB OT PA3IMYHBIX MPOU3BOaUTENEH, BKItouas Intel, AMD, ARM u
JIpYTUX.

. [Ipumenenue B pa3nuuHbiXx oOsactax: Paccmorpenue obnacteit, B KOTOPBIX pa3HbIC
ApXUTEKTYPHI MPOLIECCOPOB MPOSBISIIOT ce0s1 HAMIYYIIUM 00pa3oM, BKIIIOUasi CEpBEPHbIE CUCTEMBI,
MOOUJIbHBIE YCTPOWCTBA U BCTPAUBAEMbIE CUCTEMBI.

Tema 3. Cienuau3upoBaHHbIC BIYUCINTEIbHBIC YCTPOHCTBA.

. Bunel  cnenumanusupoBaHHBIX  ycTpouicTB:  HMcciienmoBaHue — compoleccopoB,
rpapuueckux yckoputeneit (GPU), FPGA wu apyrux choenuanu3upoBaHHBIX —anapaTHBIX
YCKOPHUTEJIEH.

. Ponp cnenmanu3MpoBaHHBIX yCTpOHCTB: AHaimM3 crneunuyeckux 3agady |
NPWIOKEHUH, JJI1 KOTOPBIX 3TH ycTpolcTBa 3(h(PEeKTUBHBI, BKIIIOUas HAYYHbIE PACUEThl, MAIIMHHOE
o0yuyeHue u Kpunrorpaduro.

. [TpousBogutenbHOCTh M 3¢ ¢dekTuBHOCTh: CpaBHEHHE MPOU3BOIUTENHBHOCTH
CHELMATU3UPOBAHHBIX YCTPOMCTB € OOMIMMHU MpoleccopaMu M OleHKa 3()()EKTUBHOCTH HX
MPUMEHEHHUS B KOHKPETHBIX CLIEHAPHSIX.

Tema 4. OnTuMu3anus NPOU3BOAUTEIbHOCTH I'PapuecKNX yCTPOMCTB.

. Apxurektypa BHIEOKapT: M3yueHue CTpyKTyphl U OcOOeHHOCTed TIpaduyecKux
nporeccopoB (GPU) u ux cneundudeckux GpyHkuii ;s o0paboTku rpaduku.
. Ontummsanus Tpad@uueckux MPHIOKEHUH: PaccMOTpeHHe MeTOAO0B ONTHMHU3AINHI

rpadpuUecKux TPWIOKEHUH, BKJIIOYas YIydIIeHWE pEHJEpUHIa, YIpaBleHHE MaMAThIO U
napajuleIbHbIE BHIYUCICHUS.

. BinusHue Ha WrpoByr0 HHIYCTpHUIO: AHaNM3 BIUSHUS IPOU3BOJUTEIBHOCTH
rpaduyuecKkux yCTpOWCTB Ha WIPbl U pa3BJEKaTEJbHbIE NMPUIIOKEHUS, BKIIOYas PEATMCTUUYHYIO
rpaduKy U BUPTYaJbHYIO PEaTbHOCTb.




Tema 5. UHHOBaUMH B yCTPOCTBAX XPAHEHUS TAHHBIX.

. CoBpeMeHHbIE TEXHOJOTMU XpaHEHUs JaHHbIX: V3yueHue HOBBIX TEXHOJIOTHI
XpaHeHus1, Takux kak SSD-nakonurenu, NVMe u XpaHeHue B o01axe.
. [Ipou3BOUTENBHOCT W HAACKHOCTh: AHAIN3 XApaKTEPUCTUK U MPEUMYILIECTB

pa3IMYHBIX THUIIOB YCTPOWCTB XPAHEHMS JAHHBIX B CPABHEHUU C TPAAUIMOHHBIMU HKECTKUMH
JIUCKaMH.

. Tennenuuu B pazButuu: PaccmoTpenue Oyaymux MHHOBALMN U TPEHIOB B 001acTH
YCTPOMCTB XpaHECHWs JAaHHBIX, BKIFOUas KBAHTOBBIC HOCHUTEIM U OOBEMBbI JaHHBIX OOJBIIHX
pa3MepoB.

Tema 6. TexHo10rnu 0XJ12:K/1€HU KOMIIOHEHTOB KOMIIBIOTEPA.

. Metonbl oxnaxzaeHus: V3ydeHHe pas3IMYHBIX METOJ0B OXJIAXACHUS, BKIIOYAs
BO3/IYILIIHOE OXJIAX/IEHUE, )KUJIKOCTHOE OXJIaAXKACHNUE U (a30BbIE [1EPEXO/IbI.

. Ponp oxmaxaeHuss B NPOU3BOAMTENIBHOCTU: AHAJIW3 BIHSAHHUS TEMIIEpaTypHBIX
PEXUMOB Ha CTAOMIHLHOCTh PA0OTHI KOMITBIOTEPHBIX KOMIIOHEHTOB M HX TIPOU3BOAUTEIBLHOCTb.

. WNuHOBanmu B oxyaxkaeHuu: PaccMoTpenue nocieqHux TeHICHIUM U TEXHOJOTUN B
00JacTy OXJIaXKI€HUs, BKII0Yasi TEPMOIJIEKTPUUECKUE CUCTEMBI M CUCTEMBI C 3aKPBITHIM KOHTYPOM.

Tema 7. Posib annapaTHoro odecnedeHus B chepe kKudoepoe30nacHOCTH.

. AnmnaparHble cpeJcTBa 3aluThl: M3ydueHue anmapaTHbIX MEXaHHU3MOB OOeCIIeUEHUs
kubepOe3onacHocTH, BkIoyas TPM-uunbl, anmapatHoe mu@poBaHHe U CpPelCcTBa OOHAPYKEHUS
BTOPKECHHM.

® 3aII_II/ITa Ha YpOBHC KCJI€3a: PaCCMOTpeHI/IC MCTOIOB IIPCAOTBpAIICHUA (bHBH‘leCKI/IX
aTaK 1 YTCUKHW JaHHBIX Ha allllapaTHOM YPOBHC.
® Ponb aIrapaTHoro obecrieueHuss B 0OecHeyeHUH KOH(I)PII[GHI_[I/IB.JILHOCTI/I n

LEJIOCTHOCTU JaHHbIX: AHAIU3 TEXHOJOIHM, KOTOpbIE IOMOTalOT MpPEAOTBPaTUTh YTEUKY U
MOBPEXACHNUE JaHHBIX.

Tema 8. TpeOoBaHusi K anMmapaTHoMy 00eCneYeHHUIO I HCKYCCTBEHHOI0 HHTEJJIEKTa
W MAIIMHHOTO 00y4eHusl.

. Xapakrepuctukun st ML u Al: M3yuenue cneuuduueckux TpeOOBaHUNA K
npolieccopam, aMsATH U YCTpOHCTBaM XpaHeHUs Ui 3(()EeKTUBHOTO BBITOJIHEHUS 337124 MAIIHHHOT O
00y4eHHUs U UICKYCCTBEHHOT'O MHTEJUIEKTA.

. ArnmnapatHoe yckopeHue: PaccMoTpeHue poiu anmnapaTHbIX YCKOPHUTENEH, TAKUX Kak
GPU u TPU, B yckopeHuu o0yueHus: HEHPOHHBIX CETEH.

. OnTumuzanus ¥ NPOU3BOAUTENBHOCTE: AHAJIN3 METOI0B ONITUMHU3ALIAN allllapaTHOTO
oOecrnieueHus Uil yBEIMUEHUSI CKOPOCTH 00y4YeHHUsI U BbIoJIHEeHUs 3a1a4 AI/ML.

Tema 9. AnnaparHoe  of0ecmedyeHHe UIA  BBIYHMCJICHH ¢ BBICOKOH
NPOU3BOAUTEIbHOCTHIO.

. Anmnapatasle minatopmel Uit HPC: M3ywyenuwe anmapaTtHoro obecredeHus,

UCIIOJIb3YEMOTO B BBIYMCIEHHUSX C Bbicokod mpousBoautenbHocTeio (HPC), Bkimrouas
CYNEPKOMIIBIOTEPHI U KJIACTEPHI.

. [TapannensHble  BbIUMCIECHHS: PaccMoTpeHme METOJOB W apXUTEKTyp A
NapajuleIbHbIX BBIYUCIICHUM U PACIIPENCICHHBIX CUCTEM.
. IIpuMeHeHne B HayKe U MH)KEHEpUU: AHAJIN3 TPUMEPOB UCIIOJIb30BAaHN alllIapaTHOTO

obecrieueHust JIISL HPC B HAayYYHBIX W HHXXCHCPHBIX HCCICIOBAHUAX, BKIIOYAad MOACINPOBAHUC,
CUMYJISIOWHA U aHAJIN3 JaHHBIX 0ONBIINX PasMEpoB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/TTPaKTHYECKHIE 3aHSATHS



. Pa30op u aHanmm3 CHCTEMHOM IJIaThl KOMITBIOTEPA.

. CpaBHUTENBHOE TECTUPOBAHUE IIPOLIECCOPOB C Pa3HBIMH aPXUTEKTYPAMHU.

. Ucnionb3oBanue  rpaduyeckux yCKOpUTENEH Ui MapajuieIbHBIX BRIYMCICHUN.

. OntuMun3zanus rpaduyeckoil NpOU3BOJUTEIBLHOCTH B UTPOBBIX CLICHAX.

. UccnenoBanue npou3BoauTenbHOCTH SSD-HakonuTeneil u 001a4HOr0 XpaHEeHUs TaHHBIX.
. OneHka 3¢ (peKTUBHOCTH CUCTEMBI OXJIAXKICHHS KOMIIbIOTEPA.

. AHanu3 anmapaTHbIX CpeAcTB s obecnieueHust KHOEpOE30MacHOCTH.

. Ucnionb30Banue anmapaTHOro YCKOPeHUs Uil 00yueHHUs] HeHPOHHBIX CETEH.

IIpuMeHeHne  anmapaTHOro  yCKOPEHMS  JUIsl  BBIYMCIEHMM €  BBICOKOH
IIPOU3BOJUTEIBHOCTBIO.

0O ~NONWN kW~

e

3.4.2.JJabopaTopHble 3aHATHUS

He npenycMoTpeHsl

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/IPOEKTHI OTCYTCTBYIOT

4, YuebHO-MeTOANMYEeCKOEe U MHPOPMALIHOHHOE o0ecriedeHue
4.1 Hopmatusnble 1oKyMeHTbI 1 'OCTb1

1. denepanbhbiii 3aK0H oT 29 nexadps 2012 roga No 273-D3 «O6 o6pa3zoBanunn B Poccutickoi
denepanyny» (¢ U3MEHEHUSIMH U JOMOJIHEHUSAMHU );

2. ®enepanbHbI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHJApPT BBICHIETO OOpa30BaHUS -
OakanaBpuaT 1o HampasieHuto noaroroBku 09.03.02 HMubopMalmoHHBIE CHUCTEMBI M
TEXHOJIOTUH, yTBepkIeHHbIM [Ipukazom MunucrtepctBa obpazoBanus u Hayku PO ot 19
ceHTsi0ps 2017 . N 929 "O6 yrBepxknennu QenepanbHOro... Penakius ¢ usmeHeHusmMu N
1456 ot 26.11.2020;

3. Ilpuxa3z MunuctepctBa obpazoBanus u Hayku P® ot 05 ampens 2017 r. No 301 «O6
yTBepkaeHuu [Topsaka opranuzaiuy 1 oCcyiecTBICHHUs 00pa30BaTeIbHOMN AESITEIbHOCTH 110
oOpa3oBaTeNbHBIM IpOrpaMMaM BbICHIEro OOpa30BaHUS — MporpammaM OakajiaBpuaTta,
IIporpaMMaM CHEUAINTETA, TPOrpaMMaM MarucTpaTypsl.

4.2  OcHoBHas JuTeparypa

1. Makapenko, C. W. [lpuHuunsl moctpoeHus U (PYHKIMOHUPOBAHUS anmapaTHO-
IPOTPAMMHBIX CPEJICTB TEIIEKOMMYHHKAIIMOHHBIX cHCTeM : ydeOHoe nmocodue / C. Y. Makapenko, A.
A. Kosanbckuii, C. A. KpacnoB. — Cankt-IlerepOypr : , 2020 — Yacts 2 : CeTeBble onepaloHHbIe
CHCTEMBI M IPUHIUIIBI 0OecrieueHHst THPOPMALMOHHOM 6e3onmacHocTH B ceTsix — 2020. — 357 ¢. —
ISBN 978-5-6044429- 8-2. — TeKkcT : 31eKTpOHHBIH // JIaHb : 2IeKTpOHHO-ONOIMOTEYHAST CHCTEMA.
— URL: https://e.lanbook.com/book/329378 (nara oOpamenus: 29.09.2021).

2. Kypasnes, A. E. UnbokoMMyHUKAalIMOHHBIE CUCTEMBI. ANMapaTHOE 0OecledeHue :
yuebHuk g By3oB / A. E. Xypasnes, A. B. Makmanos, A. B. Banumes. — 2-e u3n., crep. —
Canxkr-IlerepOypr : Jlanp, 2021. — 392 c. — ISBN 978-5-8114-8514-7. — TekcT : 3JeKTPOHHBIH //
Jlanp : snexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/176657 (nara
oOpatuenus: 29.09.2021).



4.3 JlomoaHUTEIbHAS JTUTEPATypa

1. Kwmypos, 1. b. [IporpammHo-anmnapatHsie CpeAcTBa 3alIUTH HHPOPMALIUY :
yuebnoe nocoodue / JI. b. Kmypos, C. B. Kykos. — Camapa : Camapckuii yausepcuret, 2022.—
80 c. — ISBN 978-5-7883-1799-1. — TekcT : aneKkTpoHHbIH // JIaHb : 3IeKTpOHHO-O01OInoTeYHas
cucrema. — URL.: https://e.lanbook.com/book/336515 (nara obparuenus: 29.09.2021).

DJIeKTPOHHbBbIE 00pa30BaTe/IbHbIE PeCypPChl

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAHIIMOHHOM (popMmaTe ¢ MPUMEHEHUEM
CHUCTEMBbI JUCTAaHIIMOHHOTO oOyueHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo Bcem Temam nmporpamMmel:.

Haszsanue D0OP

AnmapaTtHoe DO0P HaxoauTcs B pazpaboTke
obecrieyeHne

MH(POPMAIMOHHBIX
CHCTEM

Pazpaborannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Topsimox mpoBeseHUsT pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMHU
pacopsHKCHHSIME IIPOPEKTOPA M0 YIeOHOM paboTe H/WiTK IICHTPOM YIeOHO-METOMYECKON paOOTHI.

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJMYECKHE MaTepHallbl B JJEKTPOHHOM BUJE,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru

Kaxnplii cTygeHT oOecriedeH WHIUBUAYaJbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K
AJIEKTPOHHBIM OMOIMOTEKAaM YHHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) & smekTpOHHO-OMOIMOTEYHBIM
cucrteMaM (3JIEKTPOHHBIM OMOIHOTEKaM)

44  JluueH3uOHHOe W  CBOOOJHO  PpAacCHpPOCTPaHsieMoOe  TNPOrpaMMHOe
o0ecrnieueHue

OTtcyTcTBYyeT

45 CoBpemMeHHbIE npogeccuoHaJIbHbIE Teopus BEpPOSITHOCTH "
MaTeMaTHYeCcKasi CTATUCTUKA U NH(POPMALIMOHHBbIE CTIPABOYHbIE CHCTEMbI

IIepeuyensb pecypcoB cetu UHTEpHET, 10CTYNHBIX /IS OCBOCHUS AMCHUIIIMHBI:

Ne HanmenoBanue Ccbuika Ha pecypce HJocTynmHocTh

NHpopManMOHHO-CIIPABOYHbIE CHCTEMBbI

Hndpopmanmonusie pecypebl CeTu

http:// www.consultant.ru
Koncynbrantlntoc P HoctymHo

DIEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI



http://www.consultant.ru/
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Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
Wutepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | octymHa B ceTu
ru/ Wurepuer 6e3
OTpaHUYCHUHN

HpO(l)eCCI/IOHaJILHbIe Teopml BEPOATHOCTU M MaTEMAaTHIECCKAA CTATUCTHKA

basa naHHBIX Hay4HOM http://www.elibrary.ru JocTymHo

3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JocrymHo
HOJUTEMaTHYeCcKask peepaTUuBHO-
oubnmorpaduueckas u
HayKOMETpHYeCKast
(bubnmmomeTpuueckas) 0aza TaHHBIX

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JlekumonHas aymutopusi oO0mero QoHaa, IEPEHOCHOW MYJIbTUMEIUHHBIA KOMILIEKC
(mpoexTop, HOYTOYK)

6. MeToanyeckue peKOMeHIaluu
MCTO)II/IKa npenoaaBanvsa AUCHUIUIMHBI W pealn3alvuss KOMICTCHTHOCTHOI'O IIoAXoJa B

M3TI0’)KEHUU U BOCTIPUSATHH MaTepuasa MpeaycMaTpruBaeT UCIOIb30BAHHUE CIIEAYIONINX aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBENECHNUS ayITUTOPHBIX U BHEAYIUTOPHBIX 3aHATHI:

— ayJAUTOPHBIE 3aHATHUSA: JIEKIUH, Ta00paTOpHbIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHLIC 3aHATUA: CAMOCTOATCIIBHOC U3YUYCHUEC OTACIIBHBIX BOIIPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTrejibHbIE TEXHOJIOTHHI
Bo3MokHO npoBeieHne 3aHATUH U aTTeCTaluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOrO o0yuyeHus yHusepcutera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
3IIEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).
[Mopsimox mpoBeneHUsT pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICITbHBIMHU
pacropsKeHUsIMU IIPOPEKTOpa Mo yueOHo paboTe u/Win EHTPOM Y4eOHO-METOANYECKON pabOTHI.

6.1 Meroanueckne peKOMeHJANMH JIsi TpenojgaBaTesisi M0 OPraHU3aANUU
o0yueHus

6.1.1. TIlpenonmaBatenp oOpraHU3yeT NPENOAABAHWE AWCIHUILIUHBI B COOTBETCTBHH C
TpeboBanusimu "[lonoxkeHnss 00 opraHu3anuu 00pa30BATEIBHOrO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero punuanax"”, yTBepKAEHHBIM PEeKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHH TpEINOIaBaTeNlb JOBOIWT JO CBEJICHUS CTYJICHTOB COJICpP)KaHUE
paboueii mporpammbl aucuuruinebl (PIIJ]) u mpemocTaBiisieT BO3MOXHOCTH O3HAKOMIIGHHUS C
IIPOrpamMMoi.


http://www.elibrary.ru/
http://webofscience.com/
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6.1.3. IIpennonaBarens ocoOeHHO OOpalaeT BHUMaHUE CTYJACHTOB Ha!

- BUJBI U (OPMBI TPOBENEHUS 3aHATUNA MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH AMCTAaHIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOTO
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJIbI, COJIEpP’)KaHUE M TOPSIOK MPOBEIACHHS TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coneprxanme U MOPAIOK MPOBEACHUS IPOMEKYTOUHOM aTTeCTallM B COOTBETCTBUU
¢ (OHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. [oBomutr [0 CBEACHUS CTYICHTOB TIpauK BBINOJIHEHUS YYEOHBIX padoT,
npenycMorpenHsix PII/I.

6.1.5. Heobxoaumo ¢ camoro Hadaja 3aHSITHI PEKOMEHIOBaTh CTYIEHTAM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPaTypy M YKa3aTh IMyTH JOCTYIA K HEH.

6.1.6. Baauane wunum B KOHIIE CeMecTpa JaThb CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
POMEKYTOYHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennyercsa ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsl
NUCHMEHHO 3a(hUKCHPOBATH MOAINMCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHUS ¢ coaepkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIMOHHBIE M MPAKTUYECKHE 3aHATUSA, JIOJDKHBI
COTJIACOBHIBATh TEMATWYECKHH IUIAaH TNPAKTHUYECKUX 3aHATHH, HUCIIONB30BaTh CIUHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIMHBI.

6.1.9. Ilpu MOArOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSIBICHHBIX TEM
NPENoIaBaTeNl0 HEOOXOAUMO YTOYHHUTH IUIAH WX IPOBEACHHUSA, MPOIYyMaTh (OPMYIHUPOBKH U
coJiepKaHne yueOHbBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYK/IEHUE, 03HAKOMHTHCS C IEPEYHEM BOTIPOCOB
110 TEME CEMHHApA.

B xozme cemmHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH MPAKTHUYECKYIO 3HAYMMOCTH TEMBI
CEMHMHAPCKOTO 3aHITHSA, ONPEACTUTh MOPSIOK €ro MPOBEACHUS, BpeMsi Ha OOCYKICHHE KaKIOTO
yueObHoro Bompoca. [IpuMeHsss (QpPOHTaIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYNIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3aximrounTensHON YacTH CEMHHAPCKOTO 3aHATHS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OIIEHKY
BBICTYIUICHUN KaXKIOTO CTYJEHTa U y4eOHOM TPYIIIBI B IEJIOM. PaCKpBITh MONT0KUTENbHBIE CTOPOHBI
U HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMPOCH! CTY/IEHTOB. BhInaTh
3aJaHusl JUI CaMOCTOSITENIbHONM PabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSATHUIO.

6.1.10. [lenecooOpa3Ho B XO/€ 3aIIUTHI JIA0OPATOPHBIX PadoT 3a/1aBaTh BHICTYNAIOIINM U
ayUTOPUU JOTOJHUTEIbHBIE U YTOUYHSIONIUE BOMPOCHI C IENbI0 BBIICHEHHS] WX TMO3MIMNA T10
CYIIIECTBY 00CYXKIAEMBIX MPOOIIEM.

Bo3MoxHO mpoBeieHNe 3aHATHI U aTTECTAlMi B TUCTAHIIMOHHOM (popmarte ¢ MpUMEHEHUEM
CUCTEMbI JUCcTaHIMOHHOro oO0yueHus: yHusepcuteta (CHO-LMS). [lopsanok mposeneHus padboT B

JUCTAaHIIMOHHOM ()OpMaTe yCTaHABIUBACTCS OT/IEIbHBIMU PACIIOPSDKEHUSIMU TPOPEKTOpa 1Mo yueOHo# paboTte
W/WIM LEHTPOM y4eOHO-METOIMUECKONH PabOTHI.

6.2 MeTouuquKne YKazanus aJis oﬁyqamnmxcn M0 OCBOCHMIO TMCHUIIJIMHBI

1.2.1. CTy,Z[eHT C CaMOro Hadaja OCBOCHHA JHCHUIIIMHBI OOJDKCH BHUMATCIBHO O3HAKOMUTCA C
paboueii mporpaMMon TUCIUTUIAHBL.

1.2.2. CryneHTy HEOOXOAMMO COCTAaBUTH JUIs ceOsi TpaduK BHIMOIHEHUS y4eOHBIX paboT,
npenycmoTpeHHbix PIIJ] ¢ yuérom TpeGoBaHUN ApYyruX NAUCHUIUIMH, H3YYae€MBIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpn npoBeneHUM 3aHATUN U NPOUEAYp TEKYIIEW W MPOMEKYTOUYHOW aTTECTaluu C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(OPMALMOHHON 00pa3oBaTeNbHON cpeabl AMCTAaHIIMOHHOTO
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obpazoBanusi yHuBepcutera (LMSwmocmonurtexa), Kak BO BpeMs KOHTAaKTHOH paboOThl C
IpenojiaBaTesieM TaK M BO BpPEMS CaMOCTOSITEIbHOM paboOTBhl CTYIEHT JOJDKEH O0eCIeduTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenus. [Ipu OTCYTCTBHMHM TakOH BO3MOXXHOCTH OOCYAMTH CHUTYallMI0 C IIperojaBaTesieM
JUCIUTTAHBL.

1.2.4. CamocrosarenbHas paboTa SBISETCS OJHUM M3 BHUIOB Y4eOHbIX 3ansaTuil. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEHHUE CTYJIEHTaMH BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce U3y4eHus: AUCHUTUINHBL.

Buipl BHEayqMTOPHOI CaMOCTOSATEILHON pabOTHI:

- CAMOCTOATENIbHOE N3YUYE€HHUE OT/EIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K CEMUHAPaM U NMPAKTUYECKUM 3aHSATHIM;

- oopmIiIeHHE OTYETOB IO BHINOJHEHHBIM JTAOOPATOpPHBIM paboTaM U MOATOTOBKA K HX
3ammrTe.

J1J1 BBIMOTHEHMSI TF0O0T0 BUAA CAMOCTOSTENbHOM paboThl HEOOXOUMO IPOUTH CIEAYIOIIHNE
ITaIbI:

- OIpeJIeICHNE [IEIH CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATEILHON 3a/1auy;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBAaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PELICHUIO 33/1auu;

- IUTAaHUPOBaHKE PaOOTHI (CAMOCTOATEIHLHON HITH C ITOMOIIBIO MPEIOo/1aBaTesl) HaJl 3a/1aHuEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSITEIHHONH pPabOThI CaMOKOHTPOJIS
(IPOMEKYTOYHOT'O U KOHEUHOTO) PE3YJIbTATOB pa0OThI U KOPPEKTUPOBKA BHIMOTHEHHS pAOOTHI;

- pedutekcus;

- IPE3EeHTAIM CAaMOCTOSITEIbHOM pabOTHI MITH 3alUTa J1a00paTOpHOM paboTHI.

7. DoH/1 OLICHOYHBIX CPEICTB
@DoH/1 OLICHOYHBIX CPE/CTB npecTasiieH B [Ipunoxennn 2 k pabouei mporpamme 1 BKIIOYAET
TEMBI:
7.1. MeTozibl KOHTPOJISL ¥ OLICHUBAHUS Pe3yJIbTaTOB 00YUYEeHUs
7.2 llIkana 1 KpUTEpUU OLICHUBAHUSI PE3YJIBTATOB O0yUEHUS
7.3. OLleHOYHbIE CpeACTBa
7.3.1. Texyuuit KOHTPOJIb
7.3.2. IlpomexyTouHas arrecranus
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Ipunoorcenue 2
Tema 7 PIIJ] - ®OH/J]

OLEHOYHbBIX CPEACTB

MO JUCLUIIJIMHE

«AnnapartHoe o0ecneyeHue HHGPOPMAIUOHHBIX CHCTEM»
Hanpasnenue moarotoBku
09.03.02 UupopManmoOHHBIE CUCTEMbI M TEXHOJIOTHH
Ob6pazoBarenpHast mporpamma (podUITs TOJTOTOBKH )
«AHTeIeKTyaIbHbIe HH(POPMALHOHHO-U3MEPUTEIbHbIE CHCTEMbD)
7. ®oH OLIECHOYHBIX CPEACTB
B nporecce 00y4eHus: B TeUEHHE CEMECTPa UCIONIB3YIOTCS OIICHOYHBIC CPEIICTBA TEKYIIETO
KOHTPOJISI YCIICBAEMOCTH U MPOMEKYTOUYHBIX arTecTanuii. [[pUMEHSIOTCSl ClIeAYIOIINEe OLICHOYHbBIE
CpE/ICTBa: TECT, 3alIUTa JJA0OpaTOPHBIX PadOT, 3a4eT.

OO0yueHue 1Mo AUCIUIUIMHE «ANmapaTtHoe olecrnedyeHne HH(POPMANMOHHBIX CHCTEM))
HaIrpaBJIeHO Ha (OPMHUPOBAHUE Y O0YHAIOIINXCS CIEAYIONINX KOMITETEHIIUHA:

Koa n HanmeHoBaHMe KOMIeTeH Uit NHauKaTopbl 10CTHKEHUS
KOMIIEeTeHIIHH

[IK-2 Croocoben mnpoBoauth wuHxkeHepHO- | UITK-2.1 3HaeT TEXHOJIOTUM BBITIOJHEHUS
TEXHUYECKYI0  MOJJIEPKKY  IOATOTOBKH | pabOT B  OpraHU3alud, YyCTPOWCTBO U
KOMMEPUECKOI0 MPEUIOKEHUsI 3aKa3uyuKy Ha | pyHKuuoHupoBaHue  coBpemeHHblx  HC,
MOCTaBKY, CO37aHue (MOAM(DUKALIMIO) U BBOJ | COBPEMEHHbIE  IMOAXOAbl M CTaHJAapTh
B AKCILTyaTalUIo nc Ha JTarne | aBTOMaTU3allii OpraHU3aluu
MPEJKOHTPAKTHBIX PabOT NIIK-2.2 YMeeT pa3pabaTbiBaTh JOKYMEHTHI B
paMKax BBINIOJTHEHUS PabOT 1O CO3JaHUI0
(Monudukanum) u conponoxaenuto NC
HIIK-2.3 MMeeT HAaBLIKM HNOATOTOBKH YacTEH
KOMMEPUYECKOT0 npesokeHus 3akazunky MC
00 o0bemMe U CpOKax BBIMOJIHEHUS PAadOT MO
co3naHulo (MoauduKanuMu) U BBOJAY B
sKcIuTyaTaruio TunoBoi MC

/.1 Metoabl KOHTPOJISl U OLIEHUBAHMS Pe3YJbTATOB 00YUYEeHUsI

HanmenoBanue [IpencraBnenue
Ne OICHOYHOTO KpaTkas xapakTepucTuka OIeHOYHOTO OLIEHOYHOTO CPECTBA B
OoC cpeacTaa CpeacCTBa ®OC
OdopmneHHBIC OTYETHI (xypHan)
TlaGopatopHbie mabopaTopHbIX paboT, NPEeAYCMOTPEHHBIX|

1 paBoTH paboueii mporpammoii  mucuumIHEBI ¢ llepedeHb Ta00paTOPHBIX
(TTpP) OTMETKOM MpENnoJaBaTessl «3a4yTeHO», €CIn pabor
BBITTOJIHEHBI U 0()OPMIIEHBI BCE paOOTHI.
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TecThl

(T)

CTyaeHTaMm npeajiaraeTcsi OTBETUTh Ha
TecTbl B TeyeHuu 45 munHyt. Kpurepuewm|
YCIICIIHOW CAAa4¥ TE€CTHUPOBAHUSA CUUTAETCS] bank Bompocos
[POLIEHT MPaBUJILHBIX OTBETOB Ooiee 65%
MPOLICHTOB.

7.2 IlIkajna v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

C[)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAlluM: 3a49CT.

O0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTa K NMPOMEKYTOYHON aTTrecTauuu
SIBIIICTCSl BBIMIOJHCHUE W 3aIlllUTa CTYACHTOM JIa0OpaTOPHBIX PaboT, MPEIyCMOTPEHHBIX padodveit
[IpOrpaMMoOil U MPOXOKIACHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMXkeE, ueM Ha 70% IpaBUIIBHBIX
0TBETOB. [IpoMexyTOUHBIE TECTUPOBAHUA MOT'YT IIPOBOJIUTCS KaK B AyAUTOPUU Y HUBEPCUTETA T10]1

KOHTPOJIEM IIpCIioaaBaTeisl, TaKk U JUCTAaHIIHOHHOM (bOpMaTC Ha YCMOTPCHUC ITpETIOaAaBaTECIIA.

[IIxasna orteHuBaHud JUid 3a4eTa;

[Ixama
OLICHUBAHUA

Omnucanue

3auTeHo

BrinonHensr Bce BuAbl yueOHOU paboThl, mpenycmorpennbie PIT/I.
CTyneHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB
NPUBEICHHBIM B Ta0NHIIAX TMOKa3aTelel, OmepupyeT MNpuoOpPETCHHBIMU
3HAHUSIMU, YMEHUSAMU, HABBIKAMU, IPUMEHSIET UX B CUTYALUAX TOBBILIEHHON
cnoxHocTU. [Ipu 3TOM MOTYyT OBITH JOMYIIEHbl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTHU, 3aTPyJHEHUS MPU aAHAIUMTUYECKUX OIepalusax, IepeHoce
3HAaHUN U YMEHUW HA HOBbIC, HECTAHAAPTHBIE CUTYaIUH.

He 3aureno

He BbimosHeH oauH wium Oosnee BHJIOB y4deOHOW paloOTHI,
npenycMotpeHHbIx PIT/I. CTyneHT 1eMOHCTpUPYET HEMOIHOE COOTBETCTBHE
3HaHWH, YMEHMI, HABBIKOB MPHBEICHHBIM B TaONHMIIaX TIOKa3aTeyeH,
JIOITYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, TMPOSBISAETCS OTCYTCTBUE 3HAHHIA,
YMEHUH, HaBBIKOB IO psAy T[OKaszaTeyned, CTYIEHT HCIBIThIBACT
3HAYHUTENBHBIC 3aTPYIHEHUS MTPH OTIEPUPOBAHUY 3HAHUSIMH U YMEHUSMU TIPH
UX NIEPEHOCEe HAa HOBBIE CUTYAIUH.

[IIkasa onieHnBaHud I DK3aM€eHa:

MIxkana oueHuBaHUA Onucanue
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BeimonHensl Bce BB y4eOHOH palOThI, TNPEayCMOTPEHHBIE
yueOHbIM MIaHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOJIMIAX IOKa3aTesei,
onepupyeT NPHOOPETEeHHbIMU 3HAHMSMHU, YMEHUSMH, HaBBIKAMU,
IIPUMEHAET UX B CUTyalUsX IOBBIIIEHHON CIIOKHOCTH. lIpn aTtom
MOXET OBITh JONYyIlE€HAa HE3HAYUTEIbHAs OIIMOKAa, HETOYHOCTb,

O1inyHo

3aTPYAHCHUEC MPH AHAIUTHYCCKUX OIICpaluAX, IECPCHOCEC 3HAHUI U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

BemmonHensr Bce  BHABI  yueOHOW pabOTHI, MPEITyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJEHT IEMOHCTPUPYET HEMOJIHOE, IPABUILHOE
Xopomo COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MPUBEICHHBIM B TaOIUIAX
nokaszaresiei, JMO0 ecauM TpH ITOM ObUIM JONYyHIeHB 2-3
HECYIIECCTBCHHBIC OIITUOKH.

BeimonHensl  Bce BHIBI  y4eOHOW pabOTHI, NpPEayCMOTPEHHBIC
yueOHbIM IU1aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B
Y 10BIIETBOPUTENBHO | KOTOPOM OCBEIllEHA OCHOBHAsA, HauboJjee BakHas 4acThb MaTepuaia,
HO TpU 3TOM JONyILIEHa OJiHAa 3HauuTelbHas OLIMOKa WIH
HETOYHOCTb.

He BpmonHen oauH wiM 0Oojee BHIOB Y4eOHOH paboTHI,
HpPEyCMOTPEHHBIX y4eOHBbIM TUIaHOM. CTYACGHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBUE 3HAHUIA, yMEHHI, HABBIKOB NIPUBE/ICHHBIM B
TaONMIAaX T[OKa3areneil, JOMyCKalOTCsl 3HAYUTENbHBIC OIIUOKH,
NPOSIBIISIETCS.  OTCYTCTBHE 3HAaHWH, YMEHHWH, HABBIKOB MO psay
NIOKa3aTelNel, CTyJCHT HCIBITHIBACT 3HAYMTEBbHBIC 3aTPYIHEHHUS TIPH
OINIEPUPOBAHUY 3HAHUSIMU M YMEHHSMH TIPH WX NEPEHOCE Ha HOBBIC

HeynosnersopurensHo

CUTYallHH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Tekymuii KOHTPOJIb

Texkymuil KOHTpOJIb BBINNOJHSAETCA C NpHMeHeHneM banka BorpocoB. IIpumeps! TecToB
IIPEJICTaBICHbl HIKE. Pe3ynpTaThl TEKYIIEro KOHTPOJS YCHEIIHO 3a4UTHIBAIOTCS, €CIU IpU
TECTUPOBAHUHU HAOpaHO He MeHee 75 6amtoB u3 100 BO3MOXKHBIX.

Pexomenayemble TeMbl pepepaToB

Pecdepatsl He peycMOTpEeHbI

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS

[IpomexyTouHas aTTecTanus MpoBOIUTCS Ha 4 cemecTpe 00ydeHus B popme dK3aMeHa.

ATTecTanus NpoBOJUTCS 10 OUIeTaM, OTBETHI IPEOCTABISIOTCS MTUCEMEHHO C
MOCJEIYIONM YCTHBIM co0eceloBaHrEM. buiieTsl GopMHUpYIOTCs U3 BOIIPOCOB MPEICTABIEHHOTIO
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HIDKE TIepedHs. DK3aMeH MOXKET MPOBOJUTHCS B OPME TECTUPOBaHUS ¢ ucnonb3oBanuem (C/1O-
LMS) Ha ocHOBE pa3pabOTaHHBIX IEKTPOHHBIX 00pa30BaTEIbHEIX pecypcoB (DOP)

PersiameHT npoBeeHus 3a4era:

1. B Ouner BkIItO4aeTcs 2 BOIpoca U3 pa3HbIX TeM AUCIUTIIMHBL.

2. [Tepeuens BonpocoB coaepxkuT 30 BOMTPOCOB MO U3YUCHHBIM TeMaM Ha JICKIIHOHHBIX U
1a00pPATOPHBIX 3aHATUAX (TIPUIIAraeTCs).

3. Bpewms Ha MOAroTOBKY MMCHbMEHHBIX OTBETOB - 710 40 MuH, ycTHOE coOeceoBaHue - 10
10 MunyT.

4. IIpoBeneHue aTTecTaluu (3K3aMeHa) ¢ UCIOIb30BAHUEM CPEJICTB SJIEKTPOHHOTO 00YUEeHUS
U TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH BBIMOIHICTCS B COOTBETCTBUU C YTBEPKIAECHHBIM
B yHuBepcutete "[lopsiakoM mpoBeieHus: MPOMEXKYTOUHOM aTTeCcTallu C UCTIOJIb30BAaHUEM CPECTB
AJIEKTPOHHOTO O0YYEHUS U JTUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHiA"

Bomnpocel Ha 3aueT

=

Yro Takoe MaTepUHCKas MjIaTa KOMIbIOTEPA U Kakue (QYHKIIUN OHA BBIOIHAET?

2. Kakue KOMIIOHEHTBHI BXOIAT B COCTAaB CHCTEMHOH IUIaThl, M KaK OHM B3aHMOJEHCTBYIOT
MEX Ty co00i?

3. Kakas poms BIOS/UEFI B 3arpyske KOMIbIOTEPA M HHULMAIM3ALUU ANIApPaTHOTO

obecrieyeHus?

Yro Takoe mpoueccop KOMIbIOTEpPa U KaKue XapaKTePUCTUKU BaKHBI IIPU ero BbIOOpe?

B uwem 3akmowarorcs ocHoBHble oTamums Mexay CISC wm RISC apxurekrypamn

MIPOIIECCOPOB?

Kakue ¢akTopsl BIMAIOT Ha MPOU3BOAUTENIBHOCTD IPOIlEccopa B KOMIbIOTepe?

UYro Taxoe rpaduueckuit nponeccop (GPU) u n1s kakux 3a7ad OH UCIONB3YeTCs?

ok

0 ~N o

Kaxue ocobennoctu apxurektypbl GPU 1mo3BoJISIIOT YCKOPUTH BHIYMCIECHUS B CPABHEHUH C

HEHTpaJIbHBIMU mIporieccopamu (CPU)?

9. Kakue Tumbl omepatusHoil mamatu (RAM) CymIecTBYIOT, U KaK OHHM OTJIMYAKOTCS I10
XapaKTepUCTHKaM?

10.Kak oueHHTh NpOU3BOAUTENBHOCT ONEPATHBHON MAMATH U Kakue (aKkTophl BIUSIOT Ha €€
CKOpOCTB?

11.Kakwue ycTpoiicTBa XpaHEHHs JaHHBIX HCTIONB3YFOTCSA B COBPEMEHHBIX KOMITBIOTEPAX, U KaK
OHH pa3InyaroTcs?

12.Y70 Takoe SSD-HakomuTenb, U B YE€M €ro IPEMMYIIECTBA TI0 CPABHEHMIO C KECTKUMH
nuckamu (HDD)?

13.Kakune TexHOIOrHH OXJIakKIEHUS KOMIIOHEHTOB KOMIBIOTEPA CYIECTBYIOT, U KaK BHIOPATh
ONTUMAJIbHBIA METO]T OXJIAXKACHUS?

14 Kakue (hakTophl BIUSAIOT HA TEMIIEPATYPHBIE PEXKUMBI KOMIILIOTEPA M TIOYEMY OHU Ba)KHBI
VIS IPOU3BOIUTENBHOCTH?

15.Kak anmapaTtHoe oGecriedenune BIUsET Ha OE30MACHOCTh KOMITBIOTEPHOM CUCTEMBI, M KAKHE
MepbI MOTYT OBITh IPUHSTHI HA allapaTHOM YPOBHE JJIS 3aIIUTHI JAHHBIX?

16.Kakne anmapaTHble CpeICTBa MCIONB3YIOTCS Il obecredeHus KOH(HMAEHIHATLHOCTH

nH(pOpMaIUU B KOMITBIOTEPHBIX CHCTEMAX?
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17. Kakue TpeGoBaHus K anmnapaTHOMy 00€CIICUEHUIO NPEAbABISIOTCA I/ BBIIOJHEHHS 33124
uckyccrBeHHoro uHtesekra (Al) u mammnnoro ooyuenus (ML)?

18.Kak annapatnoe yckopenue, Takoe kak GPU, momMoraer yckopuTh 00ydeHHe HEHpOHHBIX
cerei?

19.B u4em cocroMT ponb anmapaTHOro OOECIEYEHHS B BHIYUCICHHMSAX C BBICOKOM
npousBogutenbHocThi0 (HPC), m xakme muargopmel wucnons3ytores s HPC-
BBIYMCIICHUI?

20.Kaxue MeTo 161 ONTUMH3ALMHI TPOM3BOAUTEIFHOCTH rPaduueCKMX HPUIIOKEHHI BB MOKETE
Ha3BaTh?

21.Kaxue annapaTHble MEXaHU3MBbI 00€CTIEUEHHS KMOEPOE30IaCHOCTH CYIECTBYIOT, M KAK OHH
MIOMOTalOT 3alIUTUTh KOMIIBIOTEPHBIE CUCTEMBI OT yrpo3?

22.Kakue XapakTepHCTHKU allapaTHOro oOecHeueHHs BaKHBI Uil 0O0ecleueHHs BBICOKOI
MIPOU3BOIUTENILHOCTH UTP U TpadUUIeCKUX MPUIOKEHUN?

23.Kaxue npeuMyIniecTBa 1 HeJI0CTATKM CBOMCTBEHHBI PA3IMUHBIM TUIIAM YCTPOKCTB XpaHeHHs
naHHbIX, TakuMm kak HDD, SSD u o6naunoe xpanenue?

24 .Kaxue HOBbIE TEXHOIOTHU M MHHOBALUMM B alllapaTHOM OOECIIEYEHUH OKHIAETCS YBUIETH
B Ommkaitiem Oyayiem?

25.Kaxue anmapatHble KOMIIOHEHTBI UCIOJB3YIOTCS [ TapajlleldbHbIX BHYUCICHHH, U KaK
OHHM MTIOMOTAIOT YCKOPHUTD BBITIOJIHEHUE 3a7a4?

26.Kaxue meTossl obecreueHns: KubepOe30nacHOCTH NPUMEHSIOTCS Ha anNapaTHOM YPOBHE
JUIS IPEIOTBPAILIEHUS aTak?

27 .Kaxue TpeOOBaHUS K arnmapaTHOMy 00€CIEeUEHUIO MPEIbSBIISIOTCS B

cdepe BUPTyanu3aluy U 00JIaYHbIX BBIYUCICHUN?

28.Kaxue 0CHOBHBIE XapaKTEPUCTHKH U MapaMeTphl MATEPMHCKOM TIJIaThl BAsKHBI IPH BEIOOpE
KOMIThIOTEpA JIJIsi KOHKPETHOM 3a/1auu?

29.Kax anmapatHoe obecrmeueHue BiuseT Ha A(G(PEKTHBHOCTh U HPOM3BOIUTENHHOCTD
MOOUITBHBIX YCTPONCTB?

30.Kakue acrekThl anmapaTHOTO oOecHeueHMsl BaKHbI JUIS 0OecredeHus JONTOBEUHOCTH H
HaJIeKHOCTH KOMIIBIOTEPHOI CUCTEMBI?



Ipuioxenne 1

TemaTnyeckuii NJIaH copepKaHusl JTMCUMILUIMHBI «ANNapaTHoe obecneyeHue MHPOPMAITMOHHBIX CHCTEM»
10 HANIPABJIEHHIO MOATOTOBKH

09.03.02 «MndopManmoHHbIe CHCTEMBbI H TEXHOJIOTHH»
[Tpoduns moaroToBKM

Nureiektyajbable ”HPOPMAIIHOHHO-U3MEPUTEIbHbIE CUCTEMbI

®opma 00yYeHHUsI: OUHAS
I'onx Haoopa: 2024/2025

(baxanaBp)
Buabl yyeOHoli padorsl, ®opm
BKJII0OYAs CAMOCTOSITEIbHYIO Buabl camocrosiTe/ibHON padoThI bl
T paboTy CTY1€HTOB, CTYJIEeHTOB aTrrecT
ema U TPY/10€MKOCTh B Yacax anuu
n/n Jla
J | I/C 6 CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
1 | Tema 1. XapaktepucTuku 1 QyHKIUU 6 5 +
CHCTEMHBIX IJIaT.
2 | Tema 2. CpaBHUTENbHBI aHAIU3 6 5 +
apXUTEKTYp MPOLIECCOPOB.
3 | Tema 3. Choenuaan3upoBaHHBIE 6 5 +
BBIUUCIIUTENIbHbIE YCTPOMCTBA.
4 | Tema 4. OnTumMusanus
MPOU3BOIUTEIBHOCTH rpadudueckux | 6 2 +
YCTPOMCTB.
5 | Tema 5. MHHOBamuu B ycTpoWcCTBax 6 2 +
XpaHEeHUs JaHHBIX.
6 Tema 6. TexHoOrMM OXJIAXKIACHUSI 6 2 +
KOMIIOHEHTOB KOMITBIOTEPA.
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Tema 7. Pomp  anmapaTHOro
obecrieueHus B chepe
kr0ep0Oe30IacHOCTH.

Tema 8. TpeboBanus Kk anmapaTHOMY
00ECTIeYeHNIO0 Ui HCKYCCTBEHHOTO
MHTEJUJIEKTA U MAIIMHHOTO 00y4eHusl.

Tema 9. AnmaparHoe oOecrieueHue
JUIA  BBIYUCICHUHA C  BBICOKOH
MIPOU3BOUTEIHHOCTHIO.

(Dopma ammecmauuu

Bcero yacoB no auciunianHe

54

18

72




