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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast mporpamMma JUCHUIUINHEL " AlITapaTHBIE CPECTBA BEIYNCIUTEIBHON TEXHUKHU'' 110 HAIIPABICHUIO
noarotoBku (crernuanbaoct) 01.04.01 "Marematuka" HanpasieHHOCTH (TIpoduITt0) YpaBHEHHS ¢ IPOOHBIMU crp. 3
npousBoaHeiMu PI'BOY BO «Uenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens — moAroTOBKA OYIYIINX CHEIHAIICTOB I10 3aIIUTe HH(QOPMANH K CTAHIAPTH30BAaHHOMY OIIHCAHUIO, ONTHMAIILBHOMY
BBIOOPY, HACTPOHKE M OOCIYKHBAHHIO AIIAPATHBIX CPEJCTB BEIYHCIUTEIBHON TEXHUKH.

OCHOBHBIE 3a/1a4H:

I/IsyquHe OCHOB BBIYHCIIMTCIHFHON TEXHHKH.

H3ydyeHne ocoOEeHHOCTEH pasmuuHBIX KiaccoB DBM.

O3HaKOMIICHHE C TCHACHIMSIMU Ppa3BUTHUA BBIUMCIIUTEIBHON TEXHUKH.

OBjaJieHre NPOTrPaMMHBIME CPEACTBAaMH TUarHocTuku DBM.

bl BEal Bed B

BripaboTka HaBBIKOB NPOGIIAKTHKY U YCTPAHEHUS HeucnpaBHocTelr DBM.

Pe3yIII)TaTI)I O6y‘IeHI/I$I 110 TUCOUTIIITMHE HAITPABJICHBI HA JOCTUKCHUC NHIUKATOPOB!:

YK-2.1. ®opMynupyeT Ha OCHOBE IIOCTABICHHOM MPOOIEMBI MTPOSKTHYIO 3aJ1a4y U CrIoco0 ¢€ pelieHus yepe3 peain3aliiio
MIPOEKTHOTO YIPAaBJICHHUS.

YK-2.2. Pa3pabaTsiBacT KOHIICIIUIO IPOEKTA B paMKax 0003HAYEHHON PoOIeMbl: GOpMynupyeT ek, 3a1a49H,
000CHOBBIBACT aKTyaJIbHOCTh, 3HAUNMOCTb, O’KHIaeMbIe PE3YIbTaThl X BO3MOXKHBIC CEephl NX TPIMEHEHHS.

VYK-2.3. Ilnanupyet He0OXOIUMBIE PECYPCHI, B TOM YHCIE C YIETOM UX 3aMEHHUMOCTH

OIIK-2.1. TIpoBoAMT aHATN3 MPUMEHEHUST MaTeMaTHICCKUX MOJICIICH B Pa3InIHbIX chepax.

OIIK-2.2. HpHMeHHeT METOABI ITOCTPOCHHUA U aHaJIn3a MAaTCMAaTUYCCKUX MoJjieniel B COBPEMCHHOM €CTCCTBO3HAHHWH,
TCXHHUKE, DKOHOMHUKE U YIIPABJIICHUN

ITK-3.1. TIpoekTHpoBaHKe MOJEIH TaHHBIX MPEAMETHON 00JacTh 1 6a3bl JAHHBIX HHPOPMAIIMOHHON CHCTEMBI. 3

[1K-3.2. Mcronp30BaHNEe COBPEMEHHBIX 00bEKTHO-OPHEHTHPOBAHHBIX SI3BIKOB MPOTrPaMMHUPOBAHUS B IIpolecce pa3padoTKu
UH(OPMAIMOHHON CHUCTEMBI. 3

ITK-3.3. Pa3zpaboTka moJyib30BaTenbckoro nutepderica MHPOPMAITUOHHON CHCTEMBI

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

[ux (pa3aen) OIOIL | ®T/I.B.03

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

I[IIS[ N3YUYCHUSA TUCIITATIINHBL HGO6X0£[I/IMO OCBOCHHEC CTYACHTAMHU IIKOJBHBIX KYPCOB MAaTEMATUKN U IPOTPAMMUPOBAHUA.

2.2 IMCOMILTHHBI M IPAKTHKH, J1J11 KOTOPBIX 0OCBOEHUE TAHHOI JHCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
NpeanIecTBYIONIEe:

BrimosiHeHHe 1 3aIUTa BBITYCKHOM KBaH(HUKaIHOHHON paboThI

ITpownsBoacTBeHHAs MpaKTUKA (IPEIAUIIIOMHAS IPAKTHKA)

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITIMHBI
(MOJYJIS)

B pe3yabTaTe 0CBOEHHS JUCHMILINHBI 00y4YaIOLIUICSI 10JKEeH

3.1 |3narn:

3.1.1 | npuHUMIIBI PAaGOTHI U TEHAEHIIMU PA3BUTHUSI KOMIOHEHTOB DBM; TEpMUHOJIOIHIO, YPOBHHU OpraHU3aLIH,
CrocoOBI KJIaCCU(PHUKAIIMN ¥ CTAHIAPTU3AINH alllIApaTHBIX CPEJICTB BEIYUCIUTEIEHON TEXHUKH; Ha3BaHUS
MIPOrPaMMHBIX CPEJCTB ANAarHOCTHKH DBM

3.2 | YMmeTh:

3.2.1 | oICHIBaTh TEXHUIECKHE XapaKTEPUCTHKN KOMIIOHEHTOB DBM; Hm3MepsATh HalpshKEHHE Ha BBEIXOax OJoka
nutanusg OBM, HacTpauBaTh HANPSDKEHHE U 9aCTOTY pabOTHI IPOIieccopa M MaMATH, BBICTABIISATH
MaKCHUMaJIbHYIO TeMIepaTypy mpoiieccopa B HacTpoiikax BIOS; npumeHsaTs mporpaMMHbIe CpeacTBa
nuarHocTkd DBM; coOupaTh nepcoHaNBHBIN KOMITBIOTEp M3 KOMILTEKTYIOITHX

3.3 | Bnagern:
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MHWHOBPHAYKH POCCHUN
\,’ denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUpEKICHHE BBICIIETO 00pa30BaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nmporpamma JUCHHIUIAHBI "ANapaTHbIC CPEICTBA BEIYUCITUTEIBHON TEXHUKH'" 110 HATIPABICHHIO

noarotoBku (crernuanbaoct) 01.04.01 "Marematuka" HanpasieHHOCTH (TIpoduITt0) YpaBHEHHS ¢ IPOOHBIMU crp. 4
npousBoaHeiMu PI'BOY BO «Uenl'Y»
3.3.1 | HaBBIKaMH MOJI00PAa COBMECTUMBIX KOMIUIEKTYIOMIMX DBM, OYMCTKY M 3aMEHBI CHCTEM OXJIAXKIICHUS U
MTUTaHHUS IEPCOHANBHBIX KOMITBIOTEPOB
4. OFBbEM JUCIUAIIVIMHBI (MO Y JISI)
OOwas TpyaoeMKocTb 23ET
YacoB 1o yueOHOMY IUIaHy : 72 Bunsl koHTpONsS B ceMecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHITHS : 34 3a4yeTsl 3
camMocCTosATeNbHas paboTa : 37,8
KOHTaKTHas pabora: 34,2
HKP: 0,2
5. CTPYKTYPA U COJAEP)KXAHUME JUCLHHUIIIMHbBI (MOYJIST)
Kon HaumeHoBaHue pa3ae/ioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlurepartypa
3aHATH p / Kype
Pa3nen 1. Apudmernyeckue u JIOornyecKkne OCHOBbI HUGPOBBHIX
MALIUH

1.1 Wcropus BeruncaurensHol TexHUkU. Ilokonenuss 9BM. Jloruueckue 3 2 JI1.1J12.1 J12.2
(YHKINH ¥ 3JIeMEHTHL. TeXHOJIOTHH IPOU3BOACTBA MHKPOCXEM. J2.3
OmnepaloHHbIE AIeMEHThl. MUKpPOCXEMBI TaMSITH. 0122233435

/JTex/ 26 27 28

1.2 OrieHKa TeMIa CI0KEHHsI SJEKTPUIECKUX TTOTEHIIHAIOB HEHpOHAMH 3 2 JN.1J12.1J12.2
Mo3ra. Tabnuma: ypoBeHb OpTaHW3AIMN BEIYUCIUTEIFHON TEXHUKHT — J12.3
pa3mep — Ha3HaueHHe. Jlorndeckue QyHKIMU, CBOHCTBA JIOTHIECKUX 313233 54 35
onepanuii. Cxema JaecaTHYHO-ABOMYHOTO Hdparopa. [Tepeqayua D6 37 58
TEKCTOBOTO COOOIICHNS Ha KUPHUIUTHIIE C TIOMOIIBIO JIazepa.

Hcnonp3oBanne MynbTHMETpoB. HanpspkeHus Ha BBIXo#ax O10ka
MUTaHUs. 3HAKOMCTBO C MIPOTPaMMO «3JIEKTPOHHBIA HHCTPYMEHTAPUI.
3aciaylmuBaHue 10KJIA0B.

/J1ab/

1.3 BrIpa3uTh yka3zaHHbIe QYHKIIMK IBYX apTYMEHTOB Yepe3 YKa3aHHbIC 3 8,5 JN.1J12.1 J12.2
0a3ucel. BeimucaTs BapuaHTHI KOJUPOBKU IECATHYHBIX IU(P, THCE, J12.3
CHUMBOJIOB U ITUKCEIIOB, IBETOB paayru. IIoAr0TOBUTE KOJUPOBKY U 313233 54 35
MIPOTOKOJI MEPeIauy TEKCTa Ha KUPUJLIUIE C TOMOIIBIO Jlazepa. Beryduts D6 37 58
JICKIIMOHHBIA MaTepual.

/Cp/
Paznen 2. Unrepdeiicol. Apxutexrypa IIK

2.1 OcHoBHbIe onpezaernenus. Knaccugukarys natepderico. CTanaapTsl U 3 6 JN.1J12.1 J12.2
mrenesps 11K, ITpomsrnennsie n amuménnsle [1IK. MaTepdeiic J12.3
pacmupenust PCI-Express. MaTepdeiics! nuckoBbix yeTpoiicTs SATA u 313233 354 35
SAS. Untepdeticel BBOaa-BbIBOAa. VIHTEpDEHCH TIOKATBHBIX CETEH. D6 37 58
CereBoe 000py0oBaHue. APXUTEKTYpa CUCTEMHBIX TU1aT. /JIek/

2.2 I'eomerpudeckue ctanapTel KopirycoB U cucreMHbIX 1aT [1IK. brnoku 3 8 JI1.1J12.1 J12.2
nuTaHus, ceresbie GuIbTpsl, MBI, pacuéT MOIHOCTH C TOMOIIBIO J12.3
TabJIMYHOTO Ipolieccopa i OpUCHBIX, HaydHbIX, UTPoBbIX [1K. 0132333455
Hacrpoiika BIOS. N3mepenue temnepaTypsl yCTpOICTB, YCTaHOBKA 26 07 28

orpannuenuil. Cucremusle pecypest IIK. ITporpaMMel qMarHoCTUKU
annapatHoit yactu [1K. Buasl Tennonepenayuun, paauaTopsl 1

/J1ab/

BeHTHIIATOPEL [lomHast pazbopka u coopka I1K. 3acaymmBanue qokiIag0B.
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YUPECKACHUE BBICIICTO O6pa30BaHH§I

MIMHOBPHAYKHU POCCHU
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noarotoBku (crernuanbaoct) 01.04.01 "Marematuka" HanpasieHHOCTH (TIpoduITt0) YpaBHEHHS ¢ IPOOHBIMU crp. 5
npousBoaHeiMu PI'BOY BO «Uenl'Y»

2.3 Paccuutarh B TaOMMYIHOM MPOIIECCOPE IITUHBI H YaCTOTHI 3 10 JN.1J12.1 J12.2
9NIEKTPOMArHUTHBIX BOJIH OT TaMMa JI0 paguouanasoHa. Hanucats J12.3
nepedeHb naTepderico qomarrnero [1K u 3aprucoBaTh X pa3bEMBI. 01323334055
Onpenenuts cTaHAapT KOPITyca U CUCTEMHOM I1aThl fomaiHero I1K. 26 07 28
OrneHuTs HeOOXOAMMYIO MOITHOCTD O10Ka nuTanust urposoro ITK.

IlepeBectu Ha pycckuii 361K U BeIMUcaTh coolmenust POST Ha
nomairaeM [1K. TlepeBectu Ha pyccKuii I3bIK M BBITUCATH CTPYKTYPY
Mmento BIOS nomamnero IIK. Co3nats 3arpy3ounslii USB-nuck.
CocraButh nepeuens nporpamm auaraoctuku [IK. ChopmynanpoBats
anroput™ noucka HeucnpaHoctell [IK. BelyduTts JIeKIIMOHHBIN
MaTepHal.

/Cp/

Pa3nen 3. [Ipoueccopst

3.1 IMpuanuIE! paboTsl. MeToa5I MOBBIMIEHUS TPOU3BOAUTEIBHOCTH. 3 2 JI1.1J12.1 J12.2
Kraccupukanuu npoueccopoB. COBpeMEHHbBIC YHUBEPCAIBHBIC 2.3
nporieccopbl. OCOOEHHOCTH CEPBEPHBIX MPOIIeccCOpoB. /JIek/ 0132333455

D6 07 28

3.2 KBaHTEI BpeMeHH. YIIpaBlIeHHE IPUOPUTETOM IputoxkeHus. CTpecc-Tect 3 2 J1.1J12.1 JI2.2
nporueccopa. Peakius mporeccopoB Ha neperpes. 3aciyluBaHue J12.3
JIOKJIAJIOB. 01022233435
/J1ab/ D6 07 28

33 O4uCTUTD OT IBUIKM PAJUATOP IPOLIECCOPa B foMalHeM HacToapHOM T1K. 3 4 JI1.1J12.1 J12.2
Pazornats mponeccop B noMaruaeM [1K. BeryduTh J1eKIIMOHHBIN J12.3
MaTepuall. 21022233435
/Cp/ D6 07 28
Paznen 4. Ilamars

4.1 OnepaTtuBHas naMaTh. JHepronesasucuMele O3Y. Hakonurenu Ha 3 2 JI1.1J12.1 J12.2
MarHUTHBIX OHUCKax. /JIex/ J2.3

2122233435
26 07 38

4.2 [Tapamerpsr moayneit O3Y. TaiimuHru, pasron namsaTi. TecTupoBaHue 3 2 J.1J12.1 J12.2
(IdII-NaMATH Ha CKOPOCTh YTEHUS U 3alnCH. M3ydeHne ycTpoiicTBa J12.3
HXMJ. Urpa: RAID-mMaccuBsl (ABe KOMaH/bI ITPEIaratoT CBOU D1 D2 23 254 55
MIPOEKTHI IIEHTPA XPaHSHUS TAaHHBIX JJIS THIOTETHYECKOTO 3aKa3uhKa). 26 07 28
TecT HaAEKHOCTH ONITUIECKUX JUCKOB PA3HBIX THIIOB. 3aCIYITUBAHHUE
JIOKJIAJIOB.

/J1ab/

43 Pazornars onepatuBHyto namsth B qomaiiHeM [1K. BoinucaTth 3 4 JN.1J12.1 J12.2
ompeneneHus TUIOB (ypoBHei) RAID-maccrBOB. 3aNOTHATE TaOIHUILY: JI2.3
BUBI M XapaKTEPUCTUKHU (PIAII-TTaMATH. BBIydUTh JIEKIIMOHHBIN 0122233435
Marepuai. D6 37 58
/Cp/

Paznes 5. YerpoiicTBa BBOIa-BbIBO/1A
5.1 [puHIMTEI pabOTHI TUCILTEEB, IPUHTEPOB U CKaHEepOB. /JIek/ 3 2 JI1.1J12.1 J12.2
J2.3
2122233435
26 27 38

5.2 U3yueHne ycTpoiicTBa ONTHYECKOTO IMCKOBOAA. TecTupoBaHue 3 2 JN.1J12.1 J12.2
onTryeckux Mbimied. TectupoBanue BeO-kamep (pa3peleHne, 4acToTa J12.3
KaJpoB, LBeTonepenaya). OueHKa NpoCcTPaHCTBEHHOTO pa3peIieHust D122 3232435
CcKaHepa. 3acilyllIMBaHKe JOKJIAI0B. D6 D7 DY
/J1ab/

5.3 W3yuuth ckaH-kob! KitaBuatypsl goManidero K. Onenursb 3 4 JIT.1J12.1 J12.2
MIPOCTPAHCTBEHHOE pa3pelneHne Bed-kamepsl fomarrdero [1K. Beryauts J12.3
JIEKIIMOHHBIN MaTepual. D192 33 54 55
/Cp/ D6 07 28

Pa3nen 6. CepBepbl U CynepKOMIBIOTEPHI
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MUMWHOBPHAYKHN POCCHUU

YUPECKACHUE BBICIICTO O6pa30BaHH§I

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nmporpamma JUCHHIUIAHBI "ANapaTHbIC CPEICTBA BEIYUCITUTEIBHON TEXHUKH'" 110 HATIPABICHHIO

noarotoBku (crernuanbaoct) 01.04.01 "Marematuka" HanpasieHHOCTH (TIpoduITt0) YpaBHEHHS ¢ IPOOHBIMU cTp. 6
npousBoaHeiMu PI'BOY BO «Uenl'Y»

6.1 ApXUTEKTYpHI TapaJUIETbHBIX KOMIIBIOTEPOB. TOIMOJIOTHN CeTel. 2 JN.1J12.1 J12.2
Wntepdeiicel cynepkomnbiotrepos: SCI, InfiniBand, Ethernet. Buabt J12.3
cepBepoB. OCOOCHHOCTH KOHCTPYKIMU cepBepoB. CymepKOMITBIOTEPHI. 01323334055
I'pun-cucremsl. Peitruaru Top-500, Top-50 1 Green500. /JIex/ 06 07 08

6.2 PucoBanue TONosOTHU CETH B KOMIIBIOTEPHOM KJIACCE; COCTABIICHHE 2 JN.1J12.1 J12.2
nepeYHsi KOMMYTHPYIOIUX YCTpOUCTB. JlenoBast urpa: ABe KOMaH/bl 2.3
MpeJIaratoT METO/IbI MOBBIIIEHUS! 0TKA30yYCTOMYNBOCTH 0132333455
CYIEPKOMIIBIOTEPA TUIIOTETUYECKOTO 3aKa3unKa. 3acilylliuBaHue D6 07 28
JIOKJIAJIOB.

/J1a6/

6.3 CocTaBuTh MepedeHb MPOIECCOPOB U CETEBBIX HHTEP(EIHCOB B ACCATKE 7,3 JN.1J12.1 J12.2
JUACepOB peiThHra cyrepkomibiorepoB Top-500. Beimucats 0OCHOBHBIE J2.3
XapaKTEPUCTUKU TPEX TPULI-CUCTEM, B TOM UUCIIE OTEUECTBEHHOM 010223334955
cucTeMbl. BEIyUUTh JEKIMOHHBIA MaTepHal. 26 27 28
/Cp/

Paznen 7. Unas koHTaKTHasi padoTa

7.1 KoHTakTHBIE Yachl Ha aTTECTAIIAIO 0,2 JI1.1J12.1 J12.2

VunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ J12.3
313233 54 35
26 27 28

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

KonTtponbHbIe paboThl, JOKIAIEI, OTYETH O TA00PATOPHBIX PabOTaX, BOMPOCHI K 3a4ETy

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUSI U MHbIE MAaTePUAJIbI /ISl TEKYIIEH aTTecTalul

Tunsl 3a1aHUi B KOHTPOJBHEIX paboTax

Konrponsnas pabora Ne 1

3aHaHI/Ie 1: HapucoBaTh 0003HaYEHUs YKa3aHHBIX JIOTHYECKUX 3JIEMEHTOB Ha CXEMax.

3agaHue 2: BBIPa3UTh yKa3aHHBIC JOTHUCCKUE (DYHKIUH JBYX apIyMEHTOB Yepe3 yKa3aHHBIC Oa3HCHI.

3amanuie 3: HApPUCOBATh CXEMY YCTPOMCTBA JIECATUIHO-TBOMIHOTO MK (paTopa.

Kontponrnas padora Ne 2

3aganue 1: 3aTONTHUTE TaOJHILy XapaKTePUCTHK HHTEPPEHCOB.

3amanue 2: HaprCcoOBaTh 3CKU3 cucteMHoM miaTel 1K u mognucars e€ 0OCHOBHbIE KOMIIOHEHTHI.

Temrl nokIag0B

OX AN bW =

PO R — —m m —m
meYXNN AW — O

[epcrieKTHBHEBIE JIOTHYECKHUE HIIEMEHTHI.
TexHOIOTHUH TPOM3BOACTBA MHKPOCXEM.
KBaHTOBBIE KOMIBIOTEPH! U KpUNITOrpadusl.
[IpompinienHsie u 3amuniénasie [1K.
OnexkTpoMarauTHas 3amura OBM.
O6paboTka HpepsIBaHuUil.

Oranebl 3arpy3ku [1K.

VYposuu aktuHoctH [1K.

PerucTps! yHHBEpCATBHBIX MPOLECCOPOB.
OCco0GEHHOCTH CEPBEPHBIX MPOLIECCOPOB.
ApXUTeKTypa IIAHIIETHBIX KOMIIBIOTEPOB M CMapT(OHOB.
PexxuMBbl KamMpOBaHUSL.

Bunsr u xapaxrepuctuxu mMoayneir O3Y.
OneproHezaBucumbie O3Y.

ApxuTeKTypa (IAII-TIaMATH.

AnnapaTHble KIIHOYH.

Boccranopnenue nHGOpMaLUK Ha KECTKUX TUCKAX.
T'onorpagudeckas maMsTsb.

VYerpoiicTBa maeHTHGHUKAAN.

Tunsl KIaBUaTyp.

VYcTpoicTBO MynbTHMEINA-IPOEKTOPOB.
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22. CTepeocKonuieckue U TpEXMEPHbIE TUCILIEH.

23. TpéxmepHble CKaHEPHl U MPUHTEPHIL.

24. VYrpapieHHEe KOMITBIOTEPOM TI0 TelehOoHY.

25. T'orocoBoe 1 MBICTIEHHOE YIpaBJICHHE KOMITBIOTEPOM.
26. DeKTpOoHHAsI HAYMHKA POOOTOB.

27. DneMeHThl UCKYCCTBEHHOTO HHTEIJIEKTA.

28. HuTepdeiicsl CynmepKoOMITbIOTEPOB.

29. I'pun-cucrembl u 001aYHBIE BEIYUCTICHUSI.

30. Peiitunru Top-500, Top-50 u Green500.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3a1aHUSA 11 l'lpOMe)KyTO'-lHOﬁ arTrecTalumn

Bormpocsr k 3auéry

Paznen 1. Apupmernueckne 1 JOTHIECKHE OCHOBBI IU(PPOBBIX MaIIH

. [Moxonenuss DBM.

. Jlornueckne (yHKIMH U IEMEHTBHI.
. OriepalliOHHBIE HJIEMEHTHI.

. MHuKpocXeMbl MaMsATH.

Paznen 2. MnTepdeiicel. ApxurtekTypa [TK

. OcHosHbIe onpenenenus. Kimaccnpukanns naTepdericos.
. Wnrepoetic pacmmpenus PCI-Express.

. Hutepdeiicel auckoBbix ycTpoiicTB SATA u SAS.

. WHTepdeiicsl BBOAA-BHIBOA.

. Wntepdetics! noxanbHEIX cetelf. CeteBoe 000pyaoBaHME.
. ApXHUTEKTypa CHCTEMHBIX ILIAT.

Paznen 3. IIpoueccopsl

. IMpuHnune! paboTs! Mpoueccopa.

. MeTo/1bl MOBBIMICHUS] IPOU3BOIUTEILHOCTH IIPOLIECCOPOB.
. Knaccudukanum npoueccopos.

. CoBpeMeHHBIE YHUBEPCAIBHBIE TPOIIECCOPEL.

Pazpgen 4. ITamsts
. OrnepaTuBHAs MAMSATh.
. Hakonwurenu Ha MarHUTHBIX JHCKaX.

Paznen 5. YerpolicTBa BBO1a-BBIBOIA

. INpuHIMIE PpaboTH! AHCIIICEB
. ITpuHIMOB pabOTH MPUHTEPOB U CKAHEPOB

Paznen 6. CepBepsl U CYIEpKOMITBIOTEPEI

. Tonosoruyu KOMIBIOTEPHBIX CETEH.
. CepBepsl: 0COOCHHOCTH aIlapaTHON 9acTH, KIacCH()UKAINSA U TIPHMEpPHI.
. CynepKOMITBIOTEpHL: CeTeBbIe MHTEP(EHCHI, TPOIIECCOPHI M MPUMEPEL.

6.4. Kpurepun oueHuBanus

Texymuii KOHTPOJIb 3HAHWUI M HABBIKOB IIPOM3BOAUTCS HA JJAOOPATOPHBIX 3aHATHIX B BUJE:
1) mpoBepKy BBHIOIHEHUS 3aIaHH IJIS1 CAMOCTOSITENbHOM padoThI,

2) ABYX KOHTPOJIbHBIX pa0doT 1o 15 MuHYT,

3) yerHOTO okaza (10 MUHYT) ¢ MECEMEHHBIMH Te3ucamH (1 cTp. A4),

4) kpaTKuX cooOrIeHn 00 HHHOBAIMAX (5 MUHYT),

5) kpaTKuX OTYETOB O JTabOpaTOPHBIX padoTax (mo 1 cTp.),

6) caade 6 MUHU 3a9€TOB TI0 JICKIHOHHOMY Matepuaiy (1o 20 MUHYT).

Cuctema oueHuBanus: 4-6amnpHast (5,4,3,2) IO Ka)XXI0My BUAY TEKYIIETO KOHTpouis. MITorosast onieHka — apupmMeTndeckoe

CpeaHee, IprU OTCYTCTBUH ABOCK.

Kpurepuu onenok:

OL[CHKa «OTIIMYHOY — BhIIOJIHEHO >80% 3a,HaHPIﬁ, TEMa AOKJIaZa paCKpbIiTa, TE3UCbI TOYHbI, OTBETHI Ha BOIIPOCHI IIOJIHBIC;
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OrneHka «xopomoy» — BeimoiaHeHo 60-80% 3amaHwii, TOKIa]] HEMOJOH, 1-2 OIMMMOKHU B TE€3UCaX, HET OTBETOB Ha TPETh
BOTIPOCOB;

OLeHKa «yIOBJIETBOPUTEIBHO» — BBINTONIHEHO 40-59% 3ananui, noknaa HeOpexeH, 3-4 ommOKH B TE3UCaX, HET OTBETOB Ha
JIBE TPETH BOIIPOCOB;

O1eHKa «HEYIOBIETBOPUTENBEHOY — BBIMOMHEHO <40% 3amaHuii, TeMa JOKIIaJa HepacKphITa, >4 ommbokK B Te3ucax, >80%
BOIPOCOB 0€3 OTBETOB.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODEIL, 3arnaBue WzpatensctBo, | Pecypc
JI1.1 | Ikenes E.N. AnmapaTHble CpeICTBa BEIUUCIUTEIBHONW TEXHUKU: yieOHOE Bomnornaa : Uadpa 9BC
nocooue -Nmxenepus,
(https://znanium.com/catalog/document?id=432962) 2023
7.1.2. JlonoJHHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | bornanos A. B., ApXUTEKTYpBI U TOIOJOTMH MHOTOIIPOLIECCOPHBIX Mocksa : 9BC
Kopxos B. B., BBIUUCIUTENBHBIX CUCTEM: KypC JIEKIHA: yueOHOe mocoOue WuTepuer-
Mapees B. B., (https://biblioclub.ru/index.php?page=book&id=232995) YHUBEpCUTET
Crankosa E. H. Wudopmannonx
pix TexHonoruit
(MHTYUT),
2004
JI2.2 | bpoiino B. JL, BhraucnuTenbHbIe CUCTEMBL, CETU U TENEKOMMYHUKALIUU: CaHKT-
Wnbuna O. I1. yaebHOoe mocodue 11 By30B IerepOypr [n
np.]: Tutep,
2011
JI2.3 | AlinunsH A. P. AmnrapaTHbBIE CPEICTBA BEIYHCIIUTENFHON TEXHUKA: YICOHUK Mocksa, 9BC
(https://biblioclub.ru/index.php?page=book&id=443412) Bepnun : [lupekr
-Menuna, 2016

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHo-0nOmoTeyHas cucrtema (ObC) / nzgarensctBo JlaHs.
http://e.lanbook.com/

D2 | YHuBepcuTeTcKas OMOIMOTeKa OHIAiH [ DIEKTPOHHBINH pecypc] : aiaekTpoHHo-0ubmmoteunas cuctema (OBC) / 000
Hupextmenua [Ma6mumunr. — URL: http://biblioclub.ru/ http://biblioclub.ru/

93 | Znanium.com [DneKTPOHHBIN pecypc] : a1eKTpoHHO-0ubmmoTeunas cucteMa (ObC) / HayuHo-u3naTenbckuil neHTp
NH®PA-M. — URL: http://znanium.com/ http://znanium.com/

34 |eLIBRARY.RU [DnekTpoHHEIH pecypc] : anexkTponHas obubmuoTeka / Hayd. anektpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp http://elibrary.ru/defaultx.asp

95 | CoBpemennbie MHpopmanmonabie CHCTeMBI [ DNEKTPOHHBIA pecypc]: cait sxypHana. — URL: https://cismag.ru/
https://cismag.ru/

96 |Parallel.ru [OnexTporHsIii pecypc]: CaifiT mabopaTopuu napanienbHbeIX HHGopMannoHHbIX TexHonoruit HUBII MI'Y.
— URL: https://parallel.ru/ https://parallel.ru/

97 |iXBT.com [D7eKTpOHHBIN pecypc]: criennaIn3upOBaHHBIA POCCUICKHI HH()OPMAITMOHHO-aHATUTHYCCKUIN CalT. —
URL: https://www.ixbt.com/ https://www.ixbt.com/

28 | Tom’s Hardware [DnexTpoHHbI pecypc]: naTepHeT-Hm3nanue. — URL: http://www.thg.ru/ http://www.thg.ru/

7.3 Ilepeyenb nHGOPMAIHOHHBIX TEXHOJIOT Mk

7.3.1 IlporpammHoOe obGecnieyeHune

Adobe Reader

LMS Moodle

Open Project

7.3.2 lIpodeccunonanbupie 0a3bl JAHHBIX U HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI
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1. DnekTpoHHBIH KaTanor HaydHoU 6ubimorekn Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nanubix / Yens6. roc. yH-T. —
Yenssounck, 1992.

2. Web of Science : MynmsTHANCIMIUTHHAPHAS pedepaTrBHAst 6a3a maHHBIX / kommanusa Thomson Reuters. — Pesxxim mocryma:
JU1s 3apeructpup. nois3osateneil Yenl'yY. — Tekcr : 2IeKTpOHHBII.

3. Scopus : pedepatuBHas 6a3a qannsix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aHri. — Pexxum nocryma: ams
3apeructpup. nojp3oBateneid Yenl'Y. — TeKCT : 3ME€KTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOJY JISA)

Jis peanu3anuy TUCIUTUIMHBI HCTIONB3YIOTCS YdeOHbBIE ayAUTOPUH ISl IPOBEACHNUS 3aHATHH JIEKIMOHHOTO THIIA,
CEMHHApPCKOI'0 TUIA, TPYNIOBBIX U MHANBUIYaJIbHBIX KOHCYJIBTALMI, TEKYLLIETO KOHTPOJISA M MPOMEKYTOYHOM aTTECTAlluH, a
TaK¥Ke MOMEIICHHS TSI CAMOCTOSITEIIBHOM padoThI.

VYueOHbIe ayJUTOPUH YKOMIUICKTOBAHbI CIICHUATN3UPOBAaHHON MEOENBIO M TEXHUIECKUMH CPEACTBAMU 00YdEHHUS -
MYIBTAMEIUHHBIM 000pyI0BaHHEeM (3KpaH, HOYTOYK, TPOEKTOP, KOJIOHKN).

Jnst mpoBeeHus 3aHATHI JIEKIIMOHHOTO THITA MTPEAJIaraloTcsi HAOOPHI IEMOHCTPAIIMOHHOTO 000pYyIOBaHUS U yIeOHO-
HATJSITHBIX TOCOOUH (MYyITbTUMEIMIHBIC TIPE3CHTAIIHHN ).

Jns mpoBeieHus 1a00paTOPHBIX PabOT HEOOXOIUMBL: MYJIBTHMETP, HA00p OTBEPTOK, 00pA3IIbl CHCTEMHBIX OJIOKOB,
CHCTEMHBIX IIJIAT, IPOIECCOPOB, HHTEP(DEHCHBIX Kabenel, paquaTopoB M BEHTHIATOPOB, MOAYNICH MaMATH, 5KECTKUX THUCKOB
Y ONTHYECKHUX TUCKOBOAOB TS pa30opKu-cOOpKH Ha 1a00paTOPHBIX 3aHATHAX.

IMomemeHus 17151 CaMOCTOATENBHOM PabOTHI 00OyJAIONIUXCS OCHAIIEHBI KOMIIBIOTEPHOI TEXHUKOH ¢ MOJKIIOUCHUEM K CEeTH
"NuTteprer" u obecrieueHrueM JIOCTyIa B JIEKTPOHHYIO HHPOPMAIHOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

IMpu n3ydeHnu JaHHON TUCHUIIMHBI HCHOb3YIOTCS JIEKI[HOHHBIE, Ta00paTOPHBIE 3aHATHS U CAMOCTOATEIbHAs paboTa
cTyaeHTa. Ha TeKIMOHHBIX 3aHATHAX MPENoAaBaTeNb U31araeT OCHOBHOE COZiep KaHKue TeM nporpaMMsl. [IpopaboTky
JIEKIIMOHHOI'0 MaTepualla >KeJ1aTeIbHO IPOBOJUTH KaK IOCIE KaX/0T0 3aHATHS, TaK U 10 3aBEPLICHUIO TEMbL. DTO O3BOJIMUT
CBS13aTh BOEIUHO IIOJYYEHHBIEC CBEJCHUSA U COCTABUTD LEIbHYIO KAPTHHY.

Ha nabopaTopHBIX 3aHATHUAX HapaOaTHIBAIOTCS YMEHHsI U HaBBIKU, HEOOXOAUMBIE ATl CTAHAAPTH30BAaHHOTO OMHCAHM,
ONITHIMAJIEHOTO BEIOOPA, HACTPOHKH, OOCTY)KMBaHHS M PEMOHTA aIllapaTHBIX CPENICTB BEIYMUCIUTEILHON TEXHUKH.
PexomeHmyercs neper KaXkabIM T1a00paTOpHBIM 3aHATHEM BBITIONHUTE 3aJaHHE [UIS CAMOCTOSITEIFHOM paboTHI, UTO
MO3BOJIUTB JIYYILE YCBOUTH MPEABIAYLINIA MaTepHal, U U3y4UThb JIEKLIMOHHBIA MaTepual o npeacrosieit teme. Crapaiirech
OBbITh aKTHBHBIM YIaCTHHUKOM 3aHATHSL.

Ba)XHBIM MOMEHTOM TP N3ydSHUH JTFO00H AUCIUTUTIHEI SBJISCTCS OPTaHU3AINS CAMOCTOATEIbHON paboThl. [1pu ocBoeHNH
MaTepuala He ClIefyeT CTPEMUTHCS K MEXaHWIeCKOMY 3alIOMHHAHHIO IIPUBEICHHBIX OIpeaeNeHnH, (hOpMYyITUPOBOK U
HIOJIOXKEHHMH, eciti TpeOoBaHus K Bam npsiMo He ykasbiBaroT Ha 3T0. BrionHe 3¢)(ekTHBHOIT MOXKET OKa3aThCsl MOIBITKA
TIOHSTH CYTh SIBJICHHS, BEIpa0OTaTh CBOC OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJACPKAITUNCS B peKOMEHIOBAaHHON
nurepartype. CkazaHHOEe 0c00eHHO 3(h(heKTHBHO, KOTIA Pedb HIET O TAKUX TPEOOBAHMAX, KAK KIIOHHMAET) HIIH «HMEET
npexcraBieHue». Hanpotus, ecnu Bel umeete feno ¢ TpeOoBaHUEM K JEATEIBHOCTH «JOKEH YMEThY, TO PEKOMEHTyeTCs
MOYNPaKHATHCA B COOTBETCTBYIOILEM BHUJIE JEATENBHOCTH. Bee 3To MeeT HemocpeCTBEHHOE OTHOLIEHHUE K MTOATOTOBKE K
71a00paTOPHBIM 3AHITHSM.

B ciydae npumMeHeHus Ipy 00y4eHUN TUCIUILIMHBI JJICKTPOHHOTO 00Y4eHUs], IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOUXCs U TIPEIOAaBaTENsI OCYIIECTBILIETCS B PEXXHUME PEabHOTO BPEMEHH (OHIaHH-JICKIIHN
(BeOMHAPBI), YaTHI, BUICO-KOH(GEPEHIINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, hopymbl, dIeKTpOHHAS TTOYTA U AP.).

[Tpu oOydeHwH JIHI] C OTPaHUYESHHBIMH BO3MOXHOCTSMH 3I0POBBSI 3JICKTPOHHOE 00ydeHHE, TUCTAHIIHOHHBIE
oOpa3oBaTeNbHbIE TEXHOJIOTHH MPEAYCMATPUBAIOT BO3MOXKHOCTh MpHeMa-Tepeaadyd HHHOPMAIUK B TOCTYMHBIX AJISI HUX
dbopmax.

Peanmsanust UCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymmectBasiercs: Ha ocHOBaHUU «[1oy0keHus 0 peanu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
MporpamMM ¢ IPUMEHEHHEM JIEKTPOHHOTO 00yJeHHUS M IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B (heepaIbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YUPEXICHUH BRICIIETO 00pa3oBaHus «YesIOMHCKUH rocynapCTBEHHBIH
yHHBepcHTEeT», «[1om0keHns 0 mopsAKe 3aueTa 00yJaONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Henl V» pe3ynbTaToB 0CBOSHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pazoBaTENBHYIO AATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUIUTHH (MOJIYIIEH), IPAKTHK, TOTTOTHUTEIBHBIX
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00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM NIEKTPOHHOI HHPOpMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Henl'V». B uckiarounTensHbIX cnydasx (hopc-Maxop U T.I.) IpU pean3anui 00pa3oBaTeNbHON AITEILHOCTH C
npumMenerreM 30, JJOT Moryr npuMeHsSTh KOMIIOHEHTBI, He BXOSIINE B IIEPEUCHb IICKTPOHHOH HH(POPMAaHOHHO-
00pa30BaTENbHON CPEJIbI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCHUIUIMHBL HHBAIHAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/0OpPOBBS OCYIIECTBISETCA C
UCIIOJIb30BAHNEM CIELMAIBHBIX TEXHHYECKHX CPEJCTB M HMH(OPMALMOHHBIX TEXHOJOTHH, NpeNoCTaBisieMblXx PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHMIO WHBAIMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSAMH 3pEHHI H C
HapyIIeHUEM CIIyXa, aCCUCTUBHBIE HH()OPMALUOHHbBIE TEXHOJIOTUH).

ITpn HeoOxoamMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKHX HWIIH
ab0paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIICNHANBHOE IPOTpaMMHOE obecnedeHne (IporpaMMa pedeBOW HaBHTAIIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIH).

B yueOnple aymuTopum obecreynBaeTcsl OECHpemsTCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHBAETCSI COOTBETCTBYIOMIEE KOJIMYECTBO MeCT U OOydJaromUXCs C y4eTOM
HapYLICHUH UX 3J0POBbSL.

Jst ocBOEHMS IMCLMIUIMHEI MHBAJIMAAM M JIMIAM C OIPaHMYECHHBIMHM BO3MOXKHOCTSMH 3JI0POBbSl IIPEIOCTABISACTCS DOCTYH K
MeYaTHBIM HCTOYHHMKAM, UMEIOMIMMCS B HaydHOH OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TOMOIIBIO CIICIMANBHBIX TEXHHYECKHNX U MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKYyMEHTa B (hoHIe HaydHOU OnbnmuoTeku Yenl'yY wimu 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMUECKHE MaTepHalIbl Ul OOYJalOmMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBSI TIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jst MHBaNMIOB M JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJIHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBemeHWM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS M0 MX 3asBJICHHUIO IIPEAOCTABICHUE B JIOCTYMHOH (opMe B 3aBHCHMOCTH OT MX
WHJMBHUIYaJIbHBIX OCOOCHHOCTEH MHCTPYKIMH O IIOPSIKE IPOBEICHMS IPOMEKYTOUHON aTTECTALMH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MICEMEHHO mpudToMm bpaiirs, ¢
UCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

IIpn mpoBeneHNMH NPOLEAYPHl OLECHUBAHUS PE3YITATOB OOY4EHHS WHBAJIMAOB M JIMI] C OIPAaHUYEHHBIMH BO3MOXKHOCTAMHU
3I0POBBSl MPEIYyCMaTPHBACTCS HCIIONB30BaHWE IpenocTaBieHHBIX Yenl'Y wmimm  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbBHBIMH OCOOCHHOCTAMH. IIprm HE0OXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI IIPEIOCTABISACTCS JOTOJIHUTENFHOE BpeMsl AJIs ITOJrOTOBKH OTBETAa HA 3aJaHMs,
IpoLEeypa OLICHUBAHUS PE3YIETATOB 00YUCHUS 110 JUCHUININHE MOXKET HIPOBOJMUTHCS B HECKOJIBKO ITATIOB.
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1. OBJECTIVES OF MASTERING THE DISCIPLINE

The goal is to prepare future information security specialists for a standardized description, optimal selection, configuration and
maintenance of computer hardware.

Main tasks:

1. Study the basics of computer technology.

2. Studying the features of various computer classes.

3. Introduction to computer technology development trends.

4. Mastering computer diagnostic software tools.

5. Development of computer fault prevention and troubleshooting skills.

The results of training in the discipline are aimed at achieving the following indicators:

UC-2.1. Formulates on the basis of the problem the project task and the method of its solution through the implementation of project
management.

UC-2.2. Develops the project concept within the framework of the identified problem: formulates the goal, objectives, justifies the
relevance,significance, expected results and possible areas of their application.

UC-2.3. Plans the necessary resources, including taking into account their substitutability

GPC-2.1. Analyzes the application of mathematical models in various fields.

GPC-2.2. Applies methods of constructing andanalyzing mathematical models in modern natural science, engineering, economics
and management

PC-3.1. Designing a data model of a subject area and an information system database. 3

PC-3.2. Use of modern object-oriented programming languages in the information system development process. 3

PC-3.3. Development of the information system user interface

2. PLACE OF THE DISCIPLINE IN THE STRUCTURE OF OPOP

Cycle (section) OPOP: OC. E. 03

2.1 Requirements for preliminary training of a student:

To study the discipline, it is necessary for students to master school courses in mathematics and programming.

2.2 Disciplines and practices for which the development of this discipline (module) is necessary as a preliminary:

Implementation and defense of the final qualification work

Production practice (pre-graduate practice)

3. THE STUDENT'S COMPETENCIES FORMED AS A RESULT OF MASTERING THE DISCIPLINE (MODULE)

As a result of mastering the discipline, the student should

3.1|already know:

3.1.1|principles of operation and trends in the development of computer components; terminology, levels of organization,
methods of classification and standardization of computer hardware; names of computer diagnostic software tools

3.2|Be ableto:

3.2.1|describe the technical characteristics of computer components; measure the voltage at the outputs of the computer
power supply unit, adjust the voltage and frequency of the processor and memory, set the maximum processor
temperature in the BIOS settings; applycomputer diagnostics software; assemble a personal computer from
components

3.3|Possess:
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personal computers

skills in selecting compatible computer components, cleaning and replacing cooling and power supply systems for

4. SCOPE OF THE DISCIPLINE (MODULE)

Total labor

intensity of 2

ZET

Hours on the curriculum : 72
including including:
classroom classes : 34
independent work : 37,8

contact work: 34,2

credit 3

Types of control in semesters:

1Qs: 0,2
5. STRUCTURE AND CONTENT OF THE DISCIPLINE (MODULE)
Kon Name of sections and topics /class type/ Semester | Hours Literature
Class [ Course

Section 1. Arithmetic and Logical Foundations of Digital Machines

1.1 History of Computer technology. Computer generations. Logical functions 3 2 L1.1L2.11L2.2
and elements. Microchip manufacturing technologies. Operational elements. L2.3
Muxpocxemsl Memory chips. E1E2 E3E4 ES5E6
/Lek/ E7 E8

1.2 Estimation of the rate of addition of electrical potentials by brain neurons. 3 2 L1.1L2.11L2.2
Table: level of organization of computer equipment — size — purpose. Logical L2.3
functions, properties of logical operations. Scheme of a decimal-binary E1E2 E3E4 E5 E6
encoder. Send a text message in Cyrillic using a laser. Using multimeters. E7 E8
Output voltages of the power supply unit. Introduction to the program
"electronic tools". Listening to reports.
/Lab/

1.3 Express the specified functions of two arguments in terms of the specified 3 8,5 L1.1L2.11L2.2
bases. Write out encoding options for decimal digits, numbers, symbols and L2.3
pixels, and rainbow colors. Prepare the encoding and protocol for transmitting E1E2 E3E4 E5E6
text in Cyrillic using a laser. Learn the lecture material. E7 E8
/Wed/
Section 2. Interfaces. ApxutextypaPC architecture

2.1 Basic definitions. Classification of interfaces. PC standards and masterpieces. 3 6 L1.1L2.11L2.2
Industrial and secure PCs. PCI-Express extension interface. Interfaces for L2.3
SATA and SAS disk devices. | / O interfaces. Local network interfaces. E1 E2 E3 E4 E5 E6
Network equipment. Architecture of motherboards. / Lek/ E7 E8

2.2 Geometric standards of PC enclosures and motherboards. Power supplies, 3 8 L1.1L2.11L2.2
surge protectors, UPS, power calculation using a table processor for office, L2.3
scientific, and gaming PCs. Configuring the BIOS. Device temperature E1E2 E3E4 E5E6
measurement, setting limits. PC system resources.PC hardware diagnostic E7 E8

programs. Types of heat transfer, radiators and fans. Complete disassembly
and assembly of the PC. Hearing process reports.
/Lab/
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2.3 Calculate the lengths and frequencies of electromagnetic waves from gamma 3 10 L1.1L2.1L2.2
to radio range in a table processor. Write a list of home PC interfaces and L2.3
sketch their connectors. Determine the standard of the home PC case and E1E2 E3E4 E5E6
system board. Evaluate the required power of the gaming PC power supply. E7 E8
Translate into Russian and write out POST messages on your home PC.
Translate into Russian and write out the structure of the menu BIOS of your
home PC. Create a bootable USBdisk. Create a list of PC diagnostic programs.
Formulate a PC troubleshooting algorithm. Learn the lecture material.
/1Sx/
Section 3. Processors
3.1 Operating principles. Methods for improving productivity. Processor 3 2 L1.1L2.1L2.2
classifications. Modern universal processors. Features of server processors. L2.3
/Lek/ E1E2 E3 E4 E5 E6
E7 E8
3.2 Time quanta. Managing the app's priority. CPU stress test. Processor response 3 2 L1.1L2.1L2.2
to overheating. Listening to reports. L2.3
/Lab/ E1E2 E3 E4 E5 E6
E7 E8
3.3 Clean the CPU heat sink in your home desktop PC from dust. Overclock the 3 4 L1.1L2.11L2.2
processor in your home PC. Learn the lecture material. L2.3
/Wed/ E1 E2 E3 E4 E5 E6
E7 E8
Section 4. Memory
41 RAM. Non-volatile RAM. Magnetic disk drives. / Lek/ 3 2 L1.1L2.1L2.2
L2.3
E1E2 E3 E4 E5 E6
E7 E8
4.2 Parameters of RAM modules. Timingsand memory overclocking. Testing 3 2 L1.1L2.1L2.2
flash memory for read and write speed. Study of the NLMD device. Game: L2.3
RAIDarrays (two teams offer their own storage center projects for a E1E2 E3E4 E5 E6
hypothetical customer). Tect Reliability test orrrnueckux muckos for different E7 E8
types of optical disks. Listening to reports.
/Lab/
4.3 Overclock RAM in your home PC. Write out definitions of RAID array types 3 4 L1.1L2.11L2.2
(levels)RAID. Fill in the table: types and characteristics of flash memory. L2.3
Learn the lecture material. E1E2E3E4 E5E6
/Wed/ E7 E8
Section 5. 1 / O devices
51 Operating principles of displays, printers, and scanners. / Lek/ 3 2 L1.1L2.11L2.2
L2.3
E1E2 E3 E4 E5 E6
E7 E8
5.2 Study the optical disk drive device. Testing of optical mice. Testing web 3 2 L1.1L2.1L2.2
cameras (resolution, frame rate, color rendering). Estimation of the spatial L2.3
resolution of the scanner. Listening to reports. E1E2 E3E4 E5E6
/Lab/ E7 E8
5.3 Examine the home PC keyboard scan codes. Evaluate the spatial resolution of 3 4 L1.1L2.1L2.2
a home PC webcam. Learn the lecture material. L2.3
/Wed/ E1E2 E3 E4 E5 E6
E7 E8

Section 6. Servers and supercomputers
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6.1 Parallel computer architectures. Network topologies. Supercomputer 3 2 L1.1L2.1L2.2
interfaces: SCI, InfiniBand, and Ethernet. Types of servers. Server design L2.3
features. Supercomputers. Gridsystems. Ratings Top-500, Top-50 and E1E2 E3E4 E5E6
Green500. /Lek/ E7 E8
6.2 Drawing a network topology in a computer class; compiling a list of switching 3 2 L1.1L2.1L2.2
devices. Business game: Two teams propose methods for improving the fault L2.3
tolerance of a hypothetical customer's supercomputer. Listening to reports. E1E2 E3E4 E5E6
/Lab/ E7 E8
6.3 Make a list of processors and network interfaces in the Top ten leaders of the 3 7,3 L1.1L2.1L2.2
Top-500 supercomputer rating. Write out the main characteristics of three L2.3
gridsystems, including the domestic system. Learn the lecture material. E1E2E3E4E5E6
/Wed/ E7 E8
Section 7. Other contact work
7.1 Contact hours for certification 3 0.2 L1.1L2.1L2.2
Individual consultations, current control /course/ L2.3
E1 E2 E3 E4 E5 E6
E7 E8

6. EVALUATION FUNDS FUND

6.1. List of types of assessment tools

Test papers, reports, reports on laboratory work, questions for the test

6.2. Standard control tasks and other materials for the current certification

Types of tasks in control works

Control work No. 1

Task 1: draw the designations of the specified logical elements on the diagrams.

Task 2: Express the specified logical functions of two arguments in terms of the specified bases.
Task 3: draw a diagram of the device of a decimal-binary encoder.

Task 1

: Fill in the interface characteristics table.
Task 2: draw an ECkey of the PC system board and sign its main components.

Topics of reports

1. Advanced logic elements.
. Microchip manufacturing technologies.
. Quantum computers and cryptography.
. Industrial and secure PCs.

. Interrupt handling.
. Stages of PC booting.
. PC activity levels.
. Registers of universal processors.
10. Features of server processors.
11. Architecture of tablet computers and smartphones.
12. Caching modes.
13. Types and characteristicsof the Hive RAM mod.
14. Non-volatile RAM.
15. Flash memory architecture.
16. Hardware keys.
17. Restore information on hard drives.
18. Holographic memory.
19. Identification devices.
20. Keyboard types.
21. The device of multimedia projectors.

2
3
4
5. Electromagnetic protection of computers.
6
7
8
9
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22. Stereoscopic and three-dimensional displays.

23. Three-dimensional scanners and printers.

24. Manage your computer by phone.

25. Voice and mental computer control.

26. Electronic filling of robots.

27. Elements of artificial intelligence.

28. Interfaces of supercomputers.

29. Gridsystems and cloud computing.

30. PeiiturruTop-500, Top-50, and Green500 ratings.

6.3. Typical control questions and tasks for intermediate certification

Questions for the test

Section 1. Arithmetic and logical foundations of digital machines
» Computer generations.

* Logical functions and elements.

* Operational elements.

* Memory chips.

Section 2. Interfaces. PC Architecture

* Basic definitions. Classification of interfaces.
* PCI-Express expansion interface.

* SATA and SAS disk device interfacesSAS.

* 1/ O interfaces.

* Local network interfaces. Network equipment.
* Motherboard architecture.

Section 3. Processors

* How the processor works.

* Methods for improving processor performance.
* Processor classifications.

* Modern universal processors.

Section 4. Memory
* Random access memory.
* Magnetic disk drives.

Section 5. 1 / O Devices
» How displays work
* Principles of operation of printers and scanners

Section 6. Servers and supercomputers

* Computer network topologies.

* Servers: hardware features, classification, and examples.

* Supercomputers: network interfaces, processors, and examples.

6.4. Criteria assessments

The current control of knowledge and skills is carried out in laboratory classes in the form of:
1) tests of tasks for independent work,

2) two test papers of 15 minutes each,

3) an oral report (10 minutes) with written abstracts (1 page A4),

4) short reports on innovations (5 minutes),

5) short reports on laboratory work (up to 1 page),

6) passing 6 mini-tests on the lecture material (up to 20 minutes).

Assessmentsystem: 4-point (5,4,3,2) for each type of current control. The final score is an arithmetic mean, if there are no twos.
Evaluation criteria:

Grade "excellent" — completed >80% of tasks, the topic of the report is disclosed, the theses are accurate, the answers to the
questions are complete;
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Rating "good" — completed 60-80% of tasks, the report is incomplete, 1-2 errors in theses, no answers to a third of questions;

Rating "satisfactory" — completed 40-59% of tasks, the report is sloppy, 3-4 errors in theses, no answers to two-thirds of questions;
Rating "unsatisfactory” — <40% of tasks were completed, the topic of the report was not disclosed, >4 errors in the abstract, >80% of
questionswere left unanswered.

7. EDUCATIONAL, METHODOLOGICAL AND INFORMATIONAL SUPPORT OF THE DISCIPLINE (MODULE)

7.1. Recommended literature

7.1.1. Basic literature

Authors, Title Publisher, year |Resourc
L1.1 |Shkelev [Hardware of computer technology: a textbook Vologda: Infra- EBS
E. L (https://znanium.com/catalog/document?id=432962://znanium.com/catalog/docum |Engineering,
ent?id) 2023
7.1.2. Additional literature
Authors, Title Publisher, year |Resourc
L2.1 |Bogdano |Architectures and topologies of multiprocessor computing systems: course of Moscow: EBS
v A.V., [lectures: study guide Internet
Korkhov |(https://biblioclub.ru/index.php?page=book&id=232995://biblioclub.ru/index.php |University of
V.V, ?page=book&id) Information
Mareev Technologies
V.V, (INTUIT), 2004
Stankova
L2.2 |Broido [Vychislitel'nye sistemy, seti i telekommunikatsii: uchebnoe posobie dlya vuzov  |Sankt-Peterburg
V. L., [Computing
Il'ina O. systems,
P. networks and
in Saint |Aydinya |Hardware of computer engineering: textbook Moscow, Berlin ;] EBS
Petersburg [n A. R.  [(https://biblioclub.ru/index.php?page=book&id=443412://biblioclub.ru/index.php |Direct-Media,
13 ?page=book&id) 2016

7.2. List of resources of the information and telecommunications network **Internet"

El Lan [Electronic resource]: electronic library system (EBS) / Lan Publishing house.
http://e.lanbook.com/22://e.lanbook.com/

E2 University Library online [Electronic resource]: electronic library system ( EBS) / LLC Directmedia Publishing. - URL:
http://biblioclub.ru://biblioclub.ru/ http://biblioclub.ru/33://biblioclub.ru/

E3 Znanium.com.com [Electronic resource]: electronic library system ( EBS) / Scientific and Publishing Center INFRA-
Moscow-URL: http://znanium.com://znanium.com/ http://znanium.com/24://znanium.com/

E4 eLibrary.RU [Electronic resource]: electronic library / Nauch. electron. b-ka. - URL:
http://elibrary.ru/defaultx.asp://elibrary.ru/defaultx.asp http://el://elibrary.ru/defaultx.asp.ru/defaultx.asp

E5 Sovremennye Informatsionnye Sistemy [Modern Information Systems]. - URL: https://cismag.ru://cismag.ru/
https://cismag.ru/26://cismag.ru/

E6 Parallel.ru.ru [Electronic resource]: Website of the Laboratory of parallel information Technologies of the NIVC MSU. -
URL: https: / /parallel.ru/ https://parallel.ru/37://parallel.ru/

E7 iXBT.com.com [Electronic resource]: specialized Russian information and analytical website. - URL:
https://www.ixbt.com://www.ixbt.com/ https://www.ixbt.com/38://www.ixbt.com/

E8 Tom’'s Hardware [Electronic resource]: online edition. - URL: http://www.thg.ru://www.thg.ru/
http://www.thg.ru/7.3://www.thg.ru/

7.3 List of information systems technologies

7.3.1 Software odecneuenue

Adobe Reader

LMS Moodle

Open Project

7 Software.3.2 Professional databases and information and reference systems
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1. Electronic catalog of the scientific library of ChelSU [Electronic resource]: database / Chelyabinsk State University.
Chelyabinsk, 1992.2

. Web of Science: a multidisciplinary abstract database / Thomson Reuters Company. - Access mode: for registered users. ChelSU
users. - Text : electronic.

3. Scopus: abstract database / Elsevier BV. - URL.: http://www.scopus.com://www.scopus.com/ - English-Access mode: for
registered users. ChelSU users. - Text : electronic.

8. MATERIAL AND TECHNICAL SUPPORT OF THE DISCIPLINE (MODULE)

For the implementation of the discipline, classrooms are used for conducting lecture-type classes, seminar-type classes, group and
individual consultations, current control and intermediate certification, as well as rooms for independent work.

Classrooms are equipped with specialized furniture and technical training facilities-multimedia equipment (screen, laptop, projector,
speakers).

For conducting lecture-type classes, we offer sets of demonstration equipment and educational and visual aids (multimedia
presentations).

For conducting laboratory tests you need: a multimeter, a set of screwdrivers, samples of system blocks, system boards, processors,
interface cables, radiators and fans, memory modules, hard drives and optical drives for disassembly and assembly in laboratory
classes.

ITomRooms for independent work of students are equipped with computer equipment connected to the Internet and providing access
to the electronic information and educational environment of the university.

9. GUIDELINES FOR STUDENTS ON MASTERING THE DISCIPLINE (MODULE)

When studying this discipline, lectures, laboratory classes and independent work of the student are used. During the lecture sessions,
the teacher sets out the main content of the program topics. It is advisable to study the lecture material both after each lesson and at
the end of the topic. This will allow you to link together the information obtained and create a complete picture.

Laboratory classes develop the skills and abilities necessary for standardized description,optimal selection, configuration,
maintenance and repair of computer hardware.

It is recommended that before each laboratory session you complete a task for independent work, which will allow you to better
assimilate the previous material, and study thelecture material on the upcoming topic. Try to be an active participant in the class.
An important point when studying any discipline is the organization of independent work. When mastering the material, you should
not try to memorize the definitions, formulations and provisions given mechanically, if the requirements for you do not directly
indicate this. It may be quite effective to try to understand the essence of the phenomenon, to develop your own attitude to it, based
on the material contained in the recommended literature. This is especially effective when it comes to requirements such as"
understands "or"has an idea." On the contrary, if you are dealing with a "must be able to" activity requirement, then it is
recommended that you practice the appropriate type of activity. All this is directly related to the preparation for laboratory classes.

If the discipline of e-learning and distance learning technologies are used in teaching, students and teachers communicate in real
time(online lectures (webinars), chats, video conferences, etc.) or deferred time (Moodle distance learning Moodlesystem, MS
Office365, forums, email, etc.).

When teaching people with disabilities, e-learning and remoteeducational technologies provide for the possibility of receiving and
transmitting information in forms that are accessible to them.

Implementation of the discipline with the use of e-learning, distance learning technologies (hereinafter-EE, DOT) performed on
based on the "Regulations on the implementation of basic and additional educational programs using e-learning and distance
learning technologies in the Federal State Budgetary Educational institution of Higher Education™ ChelyabinskyState University",
"Regulations on the procedure for crediting students in the main professional educational programs of higher education in FSBEI HE
"ChelSU" with the results of mastering in organizations engaged in educational activities, academic subjects, courses, disciplines
(modules), practices, additional
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educational programs" through the electronic information and educational environment of FSBEI HE "CSU". In exceptional cases
(force majeure, etc.), components that are not included in the list of electronic information and educational environment may be used
in the implementation of educational activities using EE, DOT.

10. SPECIAL CONDITIONS FOR MASTERING THE DISCIPLINE BY STUDENTS WITH DISABILITIES AND
DISABILITIES

Mastering the discipline by disabled people and persons with disabilities is carried out using special technical means and information
technologies provided by the Resource Training and Methodological Center for Training Disabled People and Persons with Disabilities
of ChelSU at the request of the student (mobilespecial technical means for persons with disabilities visual and hearing impairments,
assistive information technologies).

If necessary, special software is installed for students with visual impairments in the workplace to conduct practical or laboratory
classes (speech navigation program, speech synthesizers, screen magnifiers).

Free access to classrooms is provided for students with disabilities and those with disabilities. In eachschool where disabled people
and persons with disabilities study, an appropriate number of places is provided for students, taking into account their health disorders.
To master the discipline, disabled people and persons with disabilitiesare provided with access to printed sources available in the
ChelSU scientific library using special technical means; access by special technical and software tools to electronic sources presented
in the form of an electronic documentin the ChelSU Scientific Library fund or electronic library systems.

Educational materials for students with disabilities and persons with disabilities are provided in forms adapted to the limitations of
their healthand the peculiarities of information perception.

For disabled people and persons with disabilities, the discipline can be partially or completely mastered using distance learning
technologies.

When conducting an intermediate attestationin a discipline, students with disabilities and with disabilities are provided, upon their
request, with instructions in an accessible form, depending on their individual characteristics, on the procedure for conductingan
intermediate attestation, assessment tools and the possibility of answering tasks (written on paper, a set of answers on a computer,
written in Braille, using a computer). services of an assistant, orally).

When carrying out the procedure for evaluating the learning outcomes of disabled people and persons with disabilitiesLimited health
opportunities are provided for the use of the technical means provided by ChelSU or their own, which are necessary for them due to
their individual characteristics. If necessary, disabled people and persons with disabilitiesare given additional time to prepare their
answers to tasks, and the procedure for evaluating the results of training in a discipline can be carried out in several stages.
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01.04.01 Maremaruka, HanpasienHocts (mpo¢guiib) YpaBHeHus ¢ ApoOHbIMU Npou3BoaHbiMu, PTIJT
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PaGouas nporpaMmma qucuMNJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYecKoro (akyipreTa

[Tporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO A. C. CxopblHUH
3acenanuem kadeapbl BHIYUCIUTEIHHOH MeXaHUKH U MHPOPMAIMOHHBIX TEXHOJIOTHI
ITporoxon 3aceqanust Ne 7 ot 18.02.2026

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) E.M. Nx6epneera

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



