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MHMNHOBPHAYKH POCCHUU

@\’” denepanbHOE rocyIapCTBEHHOE OI0DKETHOE

o0pa3zoBaTeIbHOE YUPEKICHUE BBICIIETO 00Opa30BaHMUs
«Yensbunckuii rocynapcrBenslit yausepeuret» (PI'EOY BO «Uenl'Yy)

DoHJ OLIEHOYHBIX CPEACTB AT MPOMEXKYTOUIHOH aTTECTAIMH 110 AUCIHUIIINHE (MOJYIIO) «ATapaTHBIE CPEICTBA
BBIUUCIUTENIBHON TEXHUKI 110 HanpasieHuto noarorosku 01.04.01 «MartemaTuika» HalpaBIEHHOCTU «Y paBHEHUS cTp. 2
¢ 1po6HBIMU Tipon3BogHEIMIY PI'EOY BO «Uenl'Y»

Coaepxanue
1. IMacmopT ¢oHIa OLIEHOYHBIX CPENICTB

2. [lepevens hopMUPYEMBIX KOMITETCHIINN

3. CoxepkaHue OLEHOYHBIX CPEACTB MO AUCIUTUIMHE

3.1. Buzbl OLIEHOUHBIX CPECTB

3.2. ConeprkaHue OLEHOYHBIX CPEJCTB

4. ITopsiAoK IPOBEICHHS U KPUTEPUH OLICHUBAHUS ITPOMEKYTOYHOM aTTECTALIMKI

4.1. Ilopsnok mpoBeieHUsI IPOMEKYTOUHOM aTTECTallUK

4.2. Kputepun OLleHUBaHUS IPOMEKYTOUHOM aTTECTAllMM IO BUIaM OLICHOYHBIX CPE/ICTB

4.3. Pe3ynbTaThl MpOMEXYTOYHOM aTTeCTAllMK U YPOBHU C(HOPMHUPOBAHHOCTH KOMITETCHITUHA
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MUMHOBPHAYKHU POCCHU
\’)} ®enepanabHOE rOCYAAPCTBEHHOE OIOKETHOE
@ o0pa3zoBaTeIbHOE YUPEKICHUE BBICIIETO 00Opa30BaHMUs

«Yensbunckuii rocynapcrBenslit yausepeuret» (PI'EOY BO «Uenl'Yy)

DOH/T OLICHOYHBIX CPEACTB IS MPOMEKYTOUHON aTTECTAIMH 110 TUCHUILTHHE (MOIYJIII0) «ATITapaTHBIE CPEACTBA
BBIYUCIIUTEIBHON TEXHUKI» 10 HanpasieHuto noarotrosku 01.04.01 «Maremarukay HanpaBIeHHOCTH «Y paBHEHUS
¢ 1po6HBIMU Tipon3BogHEIMIY PI'EOY BO «Uenl'Y»

crp. 3

1. ITacmopt poHIA OLEHOYHBIX CPEACTB

Hamnpasnenue noarorosku: 01.04.01 MaTtemaTuka.
HampasiieHHOCTB: YpaBHEHUS ¢ TIPOOHBIMU TTPOU3BOTHBIMH.
JucuunnuHa: AnmapaTHble CPEeICTBA BEIYUCIUTEILHON TEXHUKH.
CemecTpsr: 3.

dopma MpoMeKyTOYHON aTTeCcTalluu: 3a4eT B 3 ceMecTpe.

Jliig olleHMBaHMsI pe3yJIbTaTOB 00yUEHUS UCTOIb3YETCs OalNIbHO-PEHTUHIOBAs CUCTEMA.
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MUMHOBPHAYKHU POCCHU
denepanbHOE rocyIapCTBEHHOE OI0DKETHOE

o0pa3zoBaTeIbHOE YUPEKICHUE BBICIIETO 00Opa30BaHMUs
«Yensbunckuii rocynapcrBenslit yausepeuret» (PI'EOY BO «Uenl'Yy)

DOH/T OLICHOYHBIX CPEACTB IS MPOMEKYTOUHON aTTECTAIMH 110 TUCHUILTHHE (MOIYJIII0) «ATITapaTHBIE CPEACTBA
BBIYUCIIUTEIBHON TEXHUKI» 10 HanpasieHuto noarotrosku 01.04.01 «Maremarukay HanpaBIeHHOCTH «Y paBHEHUS
¢ 1po6HBIMU Tipon3BogHEIMIY PI'EOY BO «Uenl'Y»

crp. 4

2. Ilepevyennb ¢popMUpyeMbIX KOMIIETEHIHI

N3yueHne quCHUIUIMHBL «ATapaTHBIE CPEJCTBA BBIYMCIUTEIbHON TEXHUKWY» HAMNPABICHO Ha
(dbopMupOBaHHE KOMIICTSHITNH, TPUBEACHHBIX B Tabmuie 1.
Tabnuna 1. Pe3ynbraTel 00y4eHHs 10 TUCHUTUIHHE.

Kon m HamMeHoOBaHHue
KOMIIETEeHIMH COIJIACHO
drocC

MHAauKaTopbl 4OCTMXKEHUS
KomMmneTeHuun cornacHo OMNOIM BO

Ilepeyens NIaHUPYEeMbIX Pe3yJIbTATOB
00y4eHHs MO AUCHMUILINHE

1

2

3

YK-2 Cnocoben
YIIPaBIATH IPOEKTOM Ha
BCEX DTalax ero
SKA3HEHHOT'O 1[UKIIA

VK-2.1. ®opmynupyeT Ha OCHOBE
MOCTABJICHHON MPOOJIEMBI IPOSKTHYIO
3aady ¥ Coco0 e€ peleHus yepes
peaM3aIuio MPOSKTHOTO YIIPaBICHUSI.
VYK-2.2. Pa3zpabaTbIiBacT KOHIEIIIHIO
MIPOEKTa B paMKax 0003HaueHHON
npoOiemsl: popMyIHpYyeT 1eib, 3a/1a4H,
000CHOBBIBACT aKTyalIbHOCTh, 3HAYNMOCTb,
O’KHJIaeMBbIE Pe3yIbTAThl 1 BO3MOXKHbIC
chepbl UX MPUMEHEHHS.

YK-2.3. Ilnanupyer He0OXOMMEbIe
pecypchl, B TOM YHCIIE C yIETOM HX
3aMEHHMOCTH.

3HATh TAIBI )KU3HEHHOTO LIMKJIA IIPOEKTa B
00JIaCTH CUCTEM TEXHHYECKOTO 3PEHUS U
BBICTPAUBATh [1OCIIEI0BATEIEHOCTh UX
peaM3aluH.

Ymers GopMmynupoBats npobiaemy, Ha
peleHne KOTOpOH HalpaBJieH MPOEKT,
IPaMOTHO OIPENENSTh LeNb IPOSKTa B
00JIACTH CHCTEM TEXHHUYECKOTO 3PCHUSL.
Bi1ageTh HABBIKOM NPOCKTHPOBAHUS
pelIeHNs] KOHKPETHBIX 3a/1ay [IPOEKTa.

OIIK-2 Cnocoben
MPUMEHSATh
KOMIIBIOTEPHBIC/
CYIEPKOMITBIOTEPHBIE
METO/Ibl, COBPEMEHHOE
TIPOTPaMMHOE
obecrieueHme, B TOM
YHCIIE OTEUECTBEHHOTO
TIPOUCXOXKICHHUS, IS
perieHus 3a1ad
npo¢eCCHOHATBHOM
JICATEIbHOCTH

OIIK-2.1. ITpoBoauT aHATN3 TPUMEHEHUS
MaTeMaTHYECKUX MOJIeNIel B pa3IUIHbIX
ctepax.

OIIK-2.2. ITpumeHsieT MeTOAbl HOCTPOSHUS
U aHaJIM3a MaTeMAaTUYECKUX MOJENeH B
COBPEMEHHOM €CTECTBO3HAHHUH, TEXHUKE,
9KOHOMUKE U YIPABJICHHN.

3HaATH METOAbI UCITIOJIB30BaHUA
MHCTPYMEHTAJILHBIX CPEJICTB, TOTOBOTO
[IPOTrPaMMHOT0 00eCIeYeHNsI.

'YMeTh BEIOMpATh M UCTIONIB30BATh
MHCTPYMEHTAJbHBIE CPEJICTBA, TOTOBOE
MporpaMMHOE oOecrieueHne 1 ONOINOTEKH.
BirageTh NIpakTHYECKUM OTIBITOM aHAIM3a U
MHTETPalUK Pa3InIHbIX
MHCTPYMEHTAIBHBIX CPEICTB, TOTOBOTO
MporpaMMHOTO obecriedeHus 1 OMOINOTEK.

IK-3 Cnocoben
HNPUMEHSTh METOJIbI 1
cpeacTaa
nMH(pOpMaMOHHBIX
TEXHOJIOTUH NpHU
WCCIIEZIOBAHMAX U

ITK-3.1. IIpoekTrpoBaHue MOJIEIH TAHHBIX
MPEIMETHOM 001aCTH 1 0a3bl TaHHBIX
MH(OPMAIMOHHON CUCTEMBI.

IIK-3.2. cnonb30BaHuE COBPEMEHHBIX
00BEKTHO-OPUEHTHUPOBAHHBIX SI3HIKOB
MPOrpaMMHUPOBAHUS B IPOLIECCE

nH(popMannoHHO- pa3paboTkn HHPOPMAITIOHHONW CHCTEMBI. OTIMCAHUS 1151 OOBEKTHOTO MOJIEIIUPOBAHMUS,
TEXHOJIOTUYECKHUX [TK-3.3. Pa3paboTka moIp30BaTEIECKOTO BEIOMPATH M UCIOIH30BATH MAOIOHBI
pa3paboTkax uHTepdeiica *HPOPMAITMOHHON CHCTEMBL.  [MPOEKTUPOBAHMS.

POOOTOTEXHUUECKHUX BrnaneTs HaBBIKAMU ITPOEKTUPOBAHUS
CHUCTEM, HUX TOJICUCTEM, POrPaMMHOI0 00eCIeYeHH .

BKJTIOYAs

uH(popMaLnOHHO-

CCHCOpPHBIE

3HATh TEOPETUUECKUE OCHOBBI
[IPOEKTHPOBAHUS IPOrPaMMHOI0
oOecIieueHuns! C UCTI0Ib30BaHUEM OOBEKTHO-
OpUEHTHUPOBAHHBIX TEXHOJIOTUH B 33JaHHON
[peaMETHOH 00JacTy.

'YMeTh HCHOTB30BaTh HHCTPYMEHTHI
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MUMHOBPHAYKHU POCCHU
denepanbHOE rocyIapCTBEHHOE OI0DKETHOE
o0pa3zoBaTeIbHOE YUPEKICHUE BBICIIETO 00Opa30BaHMUs

«Yensbunckuii rocynapcrBenslit yausepeuret» (PI'EOY BO «Uenl'Yy)

DOH/T OLICHOYHBIX CPEACTB IS MPOMEKYTOUHON aTTECTAIMH 110 TUCHUILTHHE (MOIYJIII0) «ATITapaTHBIE CPEACTBA
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crp. 5

3. CoaepikaHue OLEHOYHBIX CPEACTB M0 TUCHHUILINHE
3.1. Buabl OleHOYHBIX CPe/ICTB

Tabauna 2. Bubl OLIEHOUHBIX CPENICTB.

Kona, IlepeyeHb MIAHUPYEMBIX KonTpoaupyemsbie Cemectp | Homep | HammenoBanmue
HaNMeHOBaHHe pe3yJabTaToB 00y4eHHs Tembl/pa3aensl (HoMep 3a/IaHusA OLIEHOYHOT 0
KOMIIeTeHIINT MO AUCHUIIHHE W Ha3BaHUe pa3jena u3 cpeacTsa
corsiacio ®IoC PIIJ n.2.2)
YK-2 Cnocoben 3HAaTh 3Tanbl )KU3HEHHOTO | Apudmerndeckue u 1 1-21 Bomnpocsr k
YIpaBIATH IIUKJIa IPOEKTa B 00JIACTH | JIOTHYECKHIE OCHOBBI 3a4ery
MIPOEKTOM Ha BCeX CHUCTEM TEXHHYECKOTO IU(POBBIX MAIIUH
JTamax ero 3peHUs U BBICTPAauBaTh
KU3HEHHOTO KA | MOCIEeI0BATEIbHOCTD UX Wurepdeiicor.
peau3anyu. Apxutextypa [1IK
Ymetb GopMyIUpoBaTh
npobiieMy, Ha pelieHue IIponeccopsr
KOTOpOH HampaBJicH
MIPOEKT, TPaMOTHO [MamsaTe
OTIPEETSITh ENb IPOEKTa
B 00JIaCTH CHCTEM VYerpoiicTBa BBOAA-
TEXHUYECCKOTO 3PCHUSI. BEIBOJIA
Brnanmets HaBBIKOM
npoekTupoBanus perrernst | CepBeprl U
KOHKPETHBIX 3a/1a4 CYNEPKOMITBIOTEPHI
MIPOEKTa.
3HAaTh 3Tanbl )KU3HEHHOTO
IIUKJIa IPOCKTA B 00J1aCTH
CHCTEM TEXHHYECKOTO
3pC€HUA U BBICTPAUBATDH
TIOCJIEI0BATEILHOCTD UX
peaTH3aliy.
OIIK-2 CnocobeH | 3HaTb MeTOIbI 1-2 KonTtponshas
MIPUMEHS T UCIIOJIb30BAHUSA pabora
KOMIBIOTEPHBIE/ HHCTPYMEHTAIBHBIX
CYTIEPKOMITBIOTEPH | CPENCTB, TOTOBOTO
bIe METOJFI, MIPOTPaMMHOTO
COBPEMEHHOE obecrnieueHusI.
MIpOrpaMMHOE Ymers BoIOUpATH U
obecrieyenue, B TOM | MCITOJIH30BAThH
qucie HMHCTPYMEHTaIbHbIE
OTE4YECTBEHHOTO CpeACTBa, TOTOBOE
TIPOUCXOXKACHHS, MPOrpaMMHOE
UL pellieHH)s 337134 | obecreyeHue u
podecCHOHANBHON | OMOIUOTEKH.
ACATCIIPHOCTH Bnanets NPaKTUYCCKUM
OIIBITOM aHaJIu3a U
WHTETPAIIH PA3INIHBIX
HHCTPYMEHTAIBHBIX
CPEICTB, TOTOBOTO
MIPOTPaMMHOTO
obecrnieueHus U
OnOIMOTEK.
IIK-3 Crocoben 3HaTh TEOPETUIECKUE 1-30 Jlokma

MIPUMEHSTh METO/IBI
U CpeJICTBA
nH(OPMaIMOHHBIX

OCHOBBI HpoeKTI/lpOBaHI/IH
MPOrPaMMHOTO
obecrieueHus ¢
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denepanbHOE rocyIapCTBEHHOE OI0DKETHOE
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cTp. 6

TEXHOJIOTUH TIpH HCIIOJIb30BaHUEM
HCCIICIOBAHUSIX U 00BEKTHO-
UH(OpPMaIMOHHO- OPUEHTUPOBAHHBIX
TEXHOJIOTUYECKUX TEXHOJIOTUM B 3aJaHHOM
pa3paboTkax MIPEIMETHOM 00JIACTH.
POOOTOTEXHUYECKH | YMETh HCIIOIb30BATh
X CHCTEM, UX WHCTPYMEHTHI OITUCAHUS
IIOJICHICTEM, 11 OOBEKTHOT'O
BKJIIOYAs MOJICTAPOBAHUS,
HHPOPMAITTOHHO- BEIOMPATH M UCHIOIH30BAThH
CEHCOpPHEIC 1a0JIOHBI
MIPOEKTUPOBAHUSL.
BiageTs HaBBIKAMU
MIPOEKTUPOBAHUS
MPOTPaMMHOTO
obecreyeHusI.

TunoBele 3amaHus, KPUTEPUM W TIOKA3aTeId OLECHMBAHUS B pPAMKax TEKYLIEro KOHTPOJIS
MPEJICTaBICHB B pabodeil mporpamMme TUCHUIUIMHBI (MOynsi). [TomHBIE KOMITJIEKTBI OIIEHOYHBIX
CPEICTB M KOHTPOJIbHO-U3MEPUTENIBHBIX MaTeprajoB XpaHATcs Ha Kadeape.

3.2. Conep:xaHue OLECHOYHBIX CPEICTB

[IpoMexyTouHas aTTecTanys IPOBOJUTCS B BUJIE 3aUeTa B 3 CEMECTpE.
OueHOYHBIE CpeACTBa IMPEICTABICHBI TEMATHKOW J1a0OpaTOpPHBIX padoT, KOHTPOJBHBIX paboT U
IIPpUMCPBI 3aI[aHI/II\/JI AJI1 HUX, BBIMIOJIHACMBIX CTYACHTAMU B 3a/IaHHBIC CPOKH, KOMIUICKTOM BOIIPOCOB
K 3a4eTy.

Bomnpocsl k 3auéry:

Paznen 1. Apudmerndeckue v TOTHIECKUE OCHOBBI ITU(PPOBBIX MAIIIHH.
1. Iloxonenuss OBM.

2. Jloruueckue (QyHKIIUU U SJIEMEHTEHI.

3. OmnepainmoHHBIE HIEMEHTBHI.

4. MukpocxeMbl aMsITH.

Paznen 2. Uatepdeiicer. Apxurextypa [1K.

OcHosueble onpeneneHus. Knaccudukanus narepdeiicos.
Nutepdeiic pactmupenus PCI-Express.

Wutepdeiicor nuckoBbix yerpoicTB SATA u SAS.
NHuTepdeiicel BBOga-BBIBOIA.

9. HUutepdoeiico nokanpHbIX ceteil. CeTeBoe 000py10BaHUE.
10. ApxuTeKkTypa CUCTEMHBIX I1JIaT.

Pazgen 3. Ilpoueccopst.

11. IIpunaIunel paboTHI IpoIIEcCcopa.

12. MeToibl NOBBILIEHUS TPOU3BOUTEIBLHOCTH MPOIIECCOPOB.
13. Knaccudukamuu nmporeccopos.

14. CoBpeMeHHbIE YHUBEPCAIBLHBIE ITPOLIECCOPHI.

Paznen 4. IlamaTh.

15. OnepaTuBHas NamMsATh.

16. HakommuTenn Ha MarHATHBIX JUCKaX.

Pasznen 5. YerpoiicTBa BBOJa-BBIBOAA.

N
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MUMHOBPHAYKHU POCCHU
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17. IlpuHuunel paboThl AUCILIEEB.

18. [IpuHLIMIBI PAOOTHI IPUHTEPOB U CKAHEPOB.

Pa3nen 6. CepBepbl U CyEpKOMITBIOTEPHI.

19. Tonnonoruu KOMNbIOTEPHBIX CETEH.

20. CepBepbl: 0COOCHHOCTH aImapaTHON 4acTH, KIaccu(UKaius 1 NpuMepsbl.
21. CynepKoMIbIOTEPHI: CETEBbIE UHTEP(ENCHI, TPOLIECCOPBI U MTPUMEPHI.

Tumnbl 3a7aHK B KOHTPOJIBHBIX paboTax:

KonTponbnast pabora Ne 1

3ananue 1: HaprcoBaTh 0003HAYCHHSI YKa3aHHBIX JJIOTHYECKUX AJIEMEHTOB Ha CXeMax.

3amanue 2: BRIPA3UTh YKa3aHHBIC JOTHYecKre (QYHKIMH JBYX apryMEHTOB Uepe3 yKa3aHHbIE 0a3HCHI.
3amganue 3: HApUCOBATH CXEMY YCTPOMCTBA IECATHYHO-ABOMYHOTO MudpaTopa.

Konrpomnsnas pabora Ne 2

3amganue 1: 3an0JHUTH TAOJIHITY XapaKTEPUCTHK HHTEPHEHCOB.

3aganue 2: HapucoBaTh AcKU3 cucteMHoM miatel [1K u moanucaTs €€ OCHOBHBIE KOMITIOHEHTHI.

TeMbl TOKJIag0B:

I. [lepcnieKTUBHBIE IOTHYECKHUE SJIEMEHTHI.

2. TexHomoruu NPON3BOJCTBA MUKPOCXEM.

3. KBaHTOBBIE KOMIIBIOTEPHI M KpUMITOTpadusI.

4. [Ipomsinnennsie u 3amuménnbie [1K.

5. DJeKTpoMarHuTHas 3amura IBM.

6. O6paboTka mpepbIBaHUiA.

7. Otansl 3arpy3ku [1K.

8. VYposuu aktusHoctu [1K.

0. Peructpbl yHUBEpCATBHBIX MPOLIECCOPOB.

10.  OcoOGeHHOCTH CEePBEPHBIX MPOIECCOPOB.

1. ApXHUTEKTypa IJIAHIIETHBIX KOMITBIOTEPOB M CMapT()OHOB.
12. PexuMbl K3IIMPOBaHUS.

13. Buasl u xapakrepuctuku moxayieit O3V.

14.  DuepronezaBucumslie O3Y.

15. ApxuTekTypa QII-naMsITy.

16.  AnmapaTHble KJIIOUH.

17. BoccranoBnenue nndopmaiuy Ha KECTKUX JAUCKaAX.
18.  T'omorpaduueckas maMmsTs.

19. VYerpoiicTBa uaeHTHDUKAIIH.

20.  Tunsl k1aBUATYP.

21. Y CTpolcTBO MyJIbTUMEIUA-TIPOEKTOPOB.

22.  CrepeocKOnnYEcKue U TPEXMEPHBIE TUCILIEH.

23. TpéxmepHbie CKaHEPBI U MPUHTEPHI.

24.  YnpapieHHE KOMIIBIOTEPOM TI0 TeJIe(OHYy.

25. ["os10coBOE M MBICTIEHHOE YIIPABICHUE KOMITBIOTEPOM.
26.  DnexTpoHHas HauWHKa poOOTOB.

27. DJIEMEHTHI UCKYCCTBEHHOTO MHTEIIJIEKTA.

28.  Hutepdeiicsl cynepKOMIBbIOTEPOB.

29. ['pun-cucteMbl 1 00TaYHbBIC BEIYUCIICHUS.

© ®I'bOY BO «Uenal 'Y»
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30.  Peittuaru Top-500, Top-50 u Green500.
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4. ITopsiiok npoBeeHUsI U KPUTEPUH OLICHUBAHUS MPOMEKYTOYHOM aTTeCTAllNU

4.1. llopsaok NpoBeAeHUS MPOMEKYTOUYHOM aTTeCTALINH

[TpomesxyTouHas arTecTanus NPOXOIUT B (hOpMe 3a4eTa B TPETbEM CEMECTpE.
4.2. Kputepnu oneHMBaHUS IPOMEKYTOYHOM aTTeCTALMH 10 BUAAM OLICHOYHBIX CPeJCTB

Texymuii KOHTPOJIb 3HAHUN U HABBIKOB ITPOU3BOJIUTCS Ha TaOOPATOPHBIX 3aHITHUSIX B BUJIE:

1) NPOBEPKHU BBIMOJIHEHUS 3aJIJaHUH 11 CAMOCTOSITENIbHON paboTHl,

2) JBYX KOHTPOJBHBIX PaboT 1o 15 MUHYT,

3) ycTHOrO Aoknazna (10 MunyT) ¢ mucbMeHHbIME Te3ucamu (1 ctp. A4),
4) KpaTKuX cooOIIeHni 00 nHHOBaMIX (5 MUHYT),

5) KpaTKuX O0T4ETOB O JabopaTropHbIX padoTax (mo 1 cTp.),

6) caade 6 MUHU 3a4€TOB 110 JIEKLHOHHOMY Matepuaiy (10 20 MUHYT).

Cucrema ouennBanus: 4-0amnpHas (5,4,3,2) 10 KaXxA0My BUY TEKYILLETO KOHTPOJIS.
HroroBas ouieHka — apupMeTudeckoe cpeinee, Mpu OTCyTCTBHH JTBOCK.

Kpurepnn onenox:
OrneHka «OTJIMYHOY» — BBINMOTHEHO >80% 3a1aHuil, TeMa JOKIJIaaa pacKphITa, TE3UCHl TOUHBI, OTBETHI
Ha BOIPOCHI TIOJIHEIE;
Onenka «xopoio» — BoinonHeHo 60-80% 3amanui, 1oKIaa HEMOMOH, 1-2 OmMOKH B Te3HCaxX, HET
OTBETOB Ha TPETh BOMIPOCOB;
OrneHka «yI0BIETBOPUTENBHO» — BIMONHEHO 40-59% 3amanuii, noknaa HeOpexeH, 3-4 omuoKy B
Te3UCax, HET OTBETOB Ha JIBE TPETU BOIIPOCOB;
OrneHka «HeyAOBIETBOPUTENIBHO» — BBIMONHEHO <40% 3a7aHuii, TeMa T0KIaaa HepacKphITa, >4
omuOOoK B Te3ucax, >80%BonpocoB 0e3 OTBETOB.

4.3. Pe3yabTaThbl IPOMEKYTOUYHON ATTECTALIMHM M YPOBHH C(DOPMHUPOBAHHOCTH KOMIIETECHIIHI

Bo3MoOXHEIE OIICHKH Ha SK3aMCHE:

«OtauaHo» («5») — CTYIOEHT MIyOOKO M TOJHO BIAJEeT COJep)KaHHeM Y4eOHOro marepuana u
MIOHATUMHBIM annaparoM; yMeEeT CBA3BIBaTb TEOPHUIO C NPAKTUKOW, WILIIOCTPUPOBATH IIPUMEPAMH,
(dakTaMu, TaHHBIMU HaYYHBIX HUCCIIEIOBaHMI; 0003HAYaeT MEXMpPEAMETHbIE CBA3H. JlenaeT BHIBOIBI
JJOT'MYHO, YE€TKO. ﬂCHO 158 KpaTKO Hn3J1aracT OTBETHI HA ITOCTABJICHHBIC BOHpOCBI; YMGGT O60CHOBI)IBaTI>
CBOM CY>KJCHHSI U TPO(ecCHOHATBHO-TUYHOCTHYIO TTO3UIIHIO [0 W3JlaraeMomy Bompocy. OTBET HOCUT
CaMOCTOATEIIbHBIN XapakTep.

«Xoporio» («4») — OTBET CTyJA€HTa COOTBETCTBYET YKA3aHHBIM BBIIIIE KPUTEPHUSIM, HO COJIEpPKaHUE
OTBE€TAa UMECT OTACIIbHBIC HCTOYHOCTHU (HGCYHIGCTBCHHI)IG 0HII/I6KI/I) B U3JIOKCHUN TeopeTqucxoro 158
MPAKTUYECKOT0 MaTepuaia, OTIUYAeTCd MEHBIIeH OOCTOSTENbHOCThIO, TIYOHMHONW M TOJHOTOM;
JOITYIIICHHBIC OMIMOKH UCIIPABJISTFOTCS CTYACHTOM ITOCIIE TOTIOJTHATEIBHBIX BOIPOCOB IK3aMEHATOPA.
«Y TOBIIETBOPUTEIHHO» («3») — CTYJEHT 0OHAPY>KUBAET 3HAHHE U TOHUMaHHE OCHOBHBIX MOJOKEHUIN
y4eOHOro MaTepualia, HO M3JIaraeT €ro HEIMOJIHO, HEeMOCJeI0BaTeNbHO, JOMYyCKAeT HETOYHOCTH M
CYILIECTBEHHBIC OIIMOKH B ONpEACICHUH MOHITHIA, (OPMYIUPOBKE MOJIIOKEHUN, HE TIPUBIIEKACT IS
apFYMeHTaHI/II/I OTBETAa OCHOBHBIC IIOJIOKCHUA HCCJICO0BATCIIbCKUX, KOHIIGHTyaJ'IBHI)IX 158
HOPMAaTUBHBIX TOKYMEHTOB, HE yMeeT 000CHOBATh CBOM CYXACHUS; HAOII0AaeTCs HapyIIeHHE JTOTUKU
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n3noxkeunsa. OTBET OTIMYAETCS HU3KAM YPOBHEM CaMOCTOATCIBHOCTH, HE COACPKUT COOCTBEHHON
poeCCHOHATLHO-IMYHOCTHOM MO3UIIHH.

«HeynoBneTBopUTENbHO» («2») — CTYJIEHT UMEET pa3pO3HEHHbIC, OECCUCTEMHBIC 3HAHUS: HE YMEET
BBIJICJIATh TJIABHOE U BTOPOCTEIIEHHOE; JIOMYCKAET OIIUOKH B ONPEICIICHUH MTOHATHH, (HOPMYITUPOBKE
TCOPCTUICCKUX HOJ'IO)KCHPIﬁ, HCKaXaromunue MnX CMBICII; HC OPUCHTUPYCTCAd B HOPMATHUBHO-
KOHIICTITYaJIbHBIX, TIPOTPAMMHO-METOAMYECKUX, HCCIICIOBATEIIbCKUX MaTepUaiax, OeCopsIouHo U
HEYBEPEHHO M3JIaracT MaTepHal; He yMEeeT COSAUHATh TEOPETUUECKHE TIOTIOKEHHUS C TIeIarOTIeCKOM
MPAaKTUKOI; HE YMEET MPUMEHSTh 3HAHHUS 111 000CHOBAHUS U 00BACHEHUS (DAKTOB.

OcoOeHHOCTH TPOBEIEHUH MPOLEAYpPhl OLEHUBAHUS PE3YJIbTaTOB OOYUYEHHUS MHBAIUAOB U JIUI C
OTrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370pOBbsi 00O3Hau€Hbl B paboyeil mporpamMme IUCHUIUIMHBI

(Momys).

VYpoBHU ¢(HOPMUPOBAHHOCTH KOMIIETEHIIMH ONPENENSIOTCA CIEAYIOUMM 00pa3oM:

1. Beicokuii ypoBeHb c(hOpMUPOBAHHOCTH KOMIETEHIINI COOTBETCTBYET OLICHKE OTIMYHO:

- mpeanosaraeT GopMUpOBaHHE KOMIIETEHIMI Ha BBICOKOM YPOBHE, TOTOBHOCTb K CAMOCTOSITEIIbHOMN
npoeCCUOHATBHON JeSITEIbHOCTH: (POPMUPYIOTCS HABBIKM TNPAKTHUECKUM OIBITOM DPa3pabOTKH
MOOWJIBHBIX TPHIIOKEHHUH ¢ YU4ETOM TpeOoBaHU WH(OPMAITMOHHONW 0€301TaCHOCTH;

- CTYIOGHT cIocoOeH pa3pabaThiBaTh MOOWIbHBIE NPWIOKEHUS ¢ Y4YETOM TpeOOoBaHUM
nH(pOpMaIMOHHOW 0€30MMaCHOCTH.

2. CpenHuil ypoBEHb COOTBETCTBYET OLICHKE XOPOILIO:

- mpeanosaraeT (GOpMUPOBAHME KOMIETEHLUI Ha CpeJHEM YpOBHE: (POPMUPYETCS KOMILJIEKCHOE
3HaHUE KJIacCU(UKAMK MOOHMIBHBIX YCTPOMCTB M TNPOTPaMMHBIX IUIATGOPM IS CO3/aHUS
MOOWJIBHBIX NPUIIOKEHUIH;

- CTYHGHT cIocoOeH pa3pabaThiBaTh MOOWIBHBIE NPWIOKEHUS ¢ Y4YETOM TpeOOoBaHUM
MH(POPMALMOHHOM 6€30MacCHOCTH Ha YPOBHE HE HUXKE OLIEHKU «XOPOIIO».

3. ba3oBbIil ypOBEHb COOTBETCTBYET OIICHKE yIOBJIETBOPUTEIHHO:

- mpexmnojaraeT (pOpMHpPOBaHME KOMIIETCHIIMH Ha HayaJbHOM YpPOBHE: 3HAHHUE M IIOHMMaHUE
OCHOBHBIX MOHSATHH MOOWJIBHBIX YCTPOWCTB M MPOTPAMMHBIX MIATGOPM IJIsi CO3AaHUSA MOOMIIBHBIX
MPUIIOKEHU;

- CTYICHT CIIOCOOEH OTBEYaTh HA BOIPOCHI, BBIMOJIHATH TUIIOBbIE MPAKTUYECKUE 3a/1aHUs 110 00pas3iLy.
4. Hu3kuil ypoBEHb COOTBETCTBYET OLICHKE HEYIOBJIETBOPUTEIBHHO.
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1. Passport of the appraisal fund

Course of study: 01.04.01 Mathematics.

Orientation: Fractional Differential Equations.

Discipline: Computer hardware.

Semesters: 3.

Form of intermediate certification: credit in the 3rd semester.

A point-based rating system is used to evaluate learning outcomes.
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2. List of emerging competencies
Studying the discipline "Computer Hardware" is aimed at developing the competencies listed

inl.

Table 1. Results of training in the discipline.

The code and name
of the competence
according to the
Federal State

Indicators of competence
achievement according to the

List of planned learning outcomes
in the discipline

Educational OPOP HE
Standard
1 7 .

UC-2: Is able to
manage a project at
all stages of its life
cycle

UC-2.1. Formulates a project task
based on the problem and the way to
solve it 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.

Know: the stages of the project life
cycle in the field of technical vision
systems and build the sequence of
their implementation.

Be able to: formulate the problem
that the project is aimed at solving,
correctly determine the goal of the
project in the field of technical vision
systems. Possess: the skill of
designing solutions to specific
project tasks.

GPC-2 is able to
apply computer /
supercomputer
methods, modern
software (including
domestic production)
to solve problems of
professional activity

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

GPC-2.2. Applies methods of
constructing and analyzing
mathematical models in modern
science, technology, economics, and
management.

Know: methods of using tools,
ready-made software.

Be able to: choose and use tools,
ready-made software, and libraries.
Possess: practical experience in
analyzing and integrating various
tools, ready-made software, and
libraries.

PC-3 Ability to
apply information
technology methods
and tools in research
and information
technology
development of
robotic systems and
their subsystems,
including
information and
sensor

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

PC-3.2. The use of modern object-
oriented programming languages in
the processof developing an
information system.

PC-3.3. Development of the user
interface of an information system

Know: theoretical foundations of
software design using object-oriented
technologies in a given subject area.
Be able to: use description tools for
object modeling, select and use
design patterns.

Possess: software design skills.
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3. Content of assessment tools for the discipline
3.1. Types of valuation tools

Table 2. Types of evaluation tools.

Code, name of List of planned Controlled Semeste | Task Name of the
competence learning outcomes in topics/sections r number evaluation
according to the the discipline tool
Federal State
Educational
Standard
UC-2: Is able to Know: the stages of the | Arithmetic and logical | 1 1-21 Questions for
manage a project | project life cycle in the | foundations of digital the test
at all stages of its | field of technical vision | machines
life cycle systems and build the
sequence of their Interfaces. PC
implementation. Architecture
Be able to: formulate
the problem that the Processors
project is aimed at
solving, correctly Memory
determine the goal of
the project in the field of | Input/Output devices
technical vision systems.
Possess: the skill of Servers and
designing solutions to supercomputers
specific project tasks.
GPC-2is ableto | Know: methods of 1-2 Control work
apply computer / | using tools, ready-made
supercomputer software.
methods, modern | Be able to: choose and
software use tools, ready-made
(including software, and libraries.
domestic Possess: practical
production) to experience in analyzing
solve problems of | and integrating various
professional tools, ready-made
activity software, and libraries.
PC-3 Ability to Know: theoretical 1-30 Report

apply information
technology
methods and tools
in research and
information
technology
development of
robotic systems
and their
subsystems,
including
information and
sensor

foundations of software
design using object-
oriented technologies in
a given subject area.

Be able to: use
description tools for
object modeling, select
and use design patterns.

Possess: software
design skills.
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Standard tasks, criteria and indicators of assessment within the current control are presented in the
working program of the discipline (module). Complete sets of assessment tools and control and
measurement materials are stored at the department.

3.2. Content of valuation tools

Intermediate certification is carried out in the form of a testin the 3rd semester.

Assessment tools are presented by the subject of laboratory works, control works and examples
of tasks for them performed by students in the specified time frame, a set of questions for the testy.

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 interfaces.
I/ O interfaces.
Local network interfaces. Network equipment.
Motherboard architecture.
ection 3. Processors.
How the processor works.
Methods for improving processor performance.
Processor classifications.
Modern universal processors.
ection 4. Memory.
RAM.
Magnetic disk drives.
ection 5. I/ O devices.
Principles of operation of displays.
How printers and scanners work.
ection 6. Servers and supercomputers.
Computer network topologies.
Servers: hardware features, classification, and examples.
Supercomputers: network interfaces, processors, and examples.

¥ ¥ ¥ ¥ XN ¥ XU ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %

Types of tasks in test papers:

Test work # 1

Task 1: Draw the designations of the specified logic 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.

Test work # 2

Task 1: Fill in the interface characteristics table.
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Task 2: Draw a sketch of the PC system board and sign its main components.

Topics of the reports:

1. Perspective logic elements.

2. Microchip manufacturing technologies.

3. Quantum computers and cryptography.

4. Industrial and secure PCs.

5. Electromagnetic protection of computers.

6. Interrupt handling.

7. Stages of PC booting.

8. PC activity levels.

9. Registers of universal processors.

10. Features of server processors.

11.  Architecture of tablet computers and smartphones.
12.  Caching modes.

13.  Types and characteristics of RAM modules.
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.  Device for multimedia projectors.

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.  Peittunru Top-500, Top-50, and Green500 ratings.
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4. Procedure for conducting and criteria for evaluating the interim certification

4.1. Procedure for conducting interim certification

The intermediate assessment takes place in the form of a testa in the third semester.
4.2. Criteria for evaluating interim certification by types of assessment tools

Current control of knowledge and skills is carried out in laboratory classes in the form of:

1) checking the completion of tasks for independent work,

2) two control works of 15 minutes each,

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

4) short reports on innovations (5 minutes),

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

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

Rating system: 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:
Excellent rating — >80% of tasks completed, the topic of the report is disclosed, the theses are
accurate, and the answers to questions are complete.
Rating "good" — 60-80% of tasks are completed, the report is incomplete, 1-2 errors in the theses,
there are no answers to a third of the questions.
Rating "satisfactory" — 40-59% of tasks are completed, the report is sloppy, 3-4 errors in the theses,
no answers to two-thirds of the questions.
Rating "unsatisfactory" — <40% of tasks were completed, the topic of the report was not disclosed,
>4 errors in the theses, >80%of questions without answers.

4.3. Results of intermediate certification and levels chpopmupoBannocTuof competence
formation

Possible exam scores:

"Excellent" ("5") — the student has a deep and complete knowledge of the content of the educational
material and the conceptual apparatus; is able to connect theory with practice, illustrate with examples,
facts, and research data; denotes intersubject connections. Draws conclusions logically and clearly.
Clearly and concisely presents the answers to the questions posed; is able to justify their judgments
and professional and personal position on the issue presented. The answer is independent.

"Good" ("4") — the student's answer meets the above criteria, but the content of the answer has some
inaccuracies (minor errors) in the presentation of theoretical and practical material, differs in less
detail, depth and completeness; mistakes made are corrected by the student after additional questions
from the examiner.

"Satisfactory "("3") — the student shows knowledge and understanding of the main provisions of the
educational material, but presents it incompletely, inconsistently, makes inaccuracies and significant
errors in the definition of concepts, formulation of provisions, does not attract the main provisions of
research, conceptual and regulatory documents for argumentation, does not know how to justify their
judgments; there is a violation of the rules of the educational process. logic of presentation. The answer

© FSBEI HE “CSU”




MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION
\"/ Federal State Budgetary Educational
@ Institution of Higher Education

“Chelyabinsk State University” (FSBEI HE “CSU”)

Evaluation Fund for interim certification of the course (module) “Computer hardware” in the master’s program

01.04.01 “Mathematics” direction Equations with fractional derivatives FSBEI HE “CSU” c1p. 9

is characterized by a low level of independence and does not contain its own professional and personal
position.

"Unsatisfactory "("2") — the student has fragmented, unsystematic knowledge: does not know how to
distinguish the main and secondary; makes mistakes in the definition of concepts, formulation of
theoretical propositions, distorting their meaning; does not navigate in normative-conceptual,
program-methodological, research materials, randomly and uncertainly presents the material; does not
know how to connect theoretical positions with pedagogical practice; does not know how to apply
knowledge to substantiate and explain facts.

The specifics of the procedure for evaluating the learning outcomes of disabled people and persons
with disabilities are indicated in the working program of the discipline (module).

The levels cpopmupoBannocTrof competence formation are defined as follows:

1. A high level cdopmupoBanHocTHof competence development corresponds to the excellent
assessment of:

- involves the formation of high-level competencies, readiness for independent professional activity:
skills are formed by practical experience in developing mobile applications, taking into account
information security requirements;

- the student is able to develop mobile applications that meet the requirements of information security.
2. The average level corresponds to the rating well:

- involves the formation of competencies at an intermediate level: a comprehensive knowledge of the
classification of mobile devices and software platforms for creating mobile applicationsis formed;

- the student is able to develop mobile applications taking into account information security
requirements at a level not lower than the "good"grade.

3. The basic level corresponds to the assessment of satisfactory:

- involves the formation of competencies at the initial level: knowledge and understanding of the basic
concepts of mobile devices and software platforms for creating mobile applications;

- the student is able to answer questions, perform standard practical tasks according to the sample.

4. A low level corresponds to an unsatisfactory rating.
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CTpykTypa (pOHI0B OLIEHOUYHBIX CPeACTB cOOTBeTCTBYET NpuKka3y pekropa ®I'BOY BO «Yeal 'V»
ot 27 ceHtsaops 2022 Ne573-1
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