[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

O CTACTEPETBO HAYKH 1M BRICIIETO OBPA3OBAHIS POCCUIICKOI OEIEPALIN
,U,Oﬂ)KHOCTb. POPEKTOP NO 00PA30BATE/IbHOM AEATEJIbHOCTU

[ata nognvcanma: 27.05.2024 19:01: JACPATIBbHOC IT'OCYyIapCTBCHHOC 6IO,I[}KCTHOC 06p330BaTeJ'II)HOC

YHUKaNbHbIN nporpaMMHb“‘/] KJH0Y: y‘lpe)KI[eHI/Ie MHKJIFO3UBHOI'O BBICHICTO 06p3.30BaHI/ISI

d37ecce2a38525810859f295de19f107b21a®Pizccm7lcml|171 roCyAapCTBEHHbIN YHUBEPCUTET

COLIMAJILHLIX TEXHOJIOTHII»
(®I'bOY UBO «PI'Y CouTex»)

YTBEPXIAIO

[TpopekTop 1o 0O6pa3oBaTENLHON NEATETHHOCTH

®OH/I OHEHOYHBIX CPEJICTB
51.B.J12.03.02 ITpukinaguasie MporpaMMbl B MATEMATHKE

HAaMMCHOBAHUC JUCHUIIIIMHBI

09.03.03 «[Ipuknangas nadoOpMaATHKAY
mudp 1 HAMMEHOBAHUE HAIIPaBJICHUS MTOATOTOBKH

Ludposas Tpancdopmarys
HaIpaBJIEHHOCTH (MPOhHUIIb)

Mocksa 2024



Conep:xanue
1. HACHOPT ®OHJA OLHEHOYHbBIX CPEACTB
2. NMEPEYEHb OLIEHOYHbBIX CPEJICTB
3. ONMCAHUWE MMOKA3ATEJIEN 1 KPUTEPUEB OIIEHUBAHWSI KOMIIETEHIIW 4.
METOAUYECKUE MATEPUAJIbI, ONPEJEJIAIOIIUE MPOLEAYPbI

OLEHUBAHUA PE3YJBTATOB OBYUEHUS, XAPAKTEPU3YIOIUX 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIAM

5. MATEPHUAJIBI J1JIA TPOBEJEHUSA TEKYIIEI'O KOHTPOJISA 1
MPOMEKXYTOUYHOM ATTECTAILIAH



1. HACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

o nucuuiuinie «[Ipukiaanbie mporpaMmbl B MaTEMaTHKE

OueHOYHBIE CpEJICTBA COCTABJSIOTCS B COOTBETCTBUUM C paboueld mporpamMmoit
JUCITUTUIMHBI M TPEACTABISIOT COO0H COBOKYIMHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPHATIOB
(TumoBbie 3amauM (3aaHMsI), KOHTPOJbHBIE PAOOTHI, TECTBI W Jp.), MPEAHA3HAYCHHBIX JIs
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OrueHoOYHBIE CPEICTBA UCTIOIB3YIOTCS IIPU MPOBEACHUHU TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH U MPOMEKYTOYHOM aTTeCTaIlUU.

Tabmumna 1 - [lepeyens koMIieTeHIIHMA, POPMUPYEMBIX B ITPOIIECCE OCBOCHUS
JUCHUTITUHBI

Kon
KOMIIETeH LK HaumeHoBaHue pe3yabTaTa 00y4eHHsI
I1K-10 CrnocoOeH TPUMEHSATh CHUCTEMHBIM TMOIXOJ W MaTEMaTHYCCKUE METOIbl B

dbopmanuzanuu pemeHus MPUKIAIHbIX 3a1a4

[IK-10.1. 3naer 0a30BbIe TMOJOXKEHUS (PYHIAMEHTAIBHBIX pa3/eJIOB
CUCTEMHOI'O aHaJIM3a U MaTEMaTUKU B 00beMe, He00X0IuMOM Jij1si 00paboTKU
UHPOpPMALIMM W aHAIM3a JAaHHBIX B NPUKIAJAHOW 007aCTH; TMPUHIHUIBI U
METO/IbI TIPOBEICHUS UCCIIEIOBaHUI B 007acTU MH(DOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTUH; TEXHUKU TIUIAHUPOBAHUSA U TPOBEICHUS BbIUHUCIUTEIHLHOTO
JKCIIEPUMEHTA.

[IK-10.2. VYmeer ¢opMynupoBaTb U JOKa3blBaTh Hauboyiee Ba)KHbIC
pe3ynbTaThl B MPHUKIAAHBIX OOJACTSIX; MPUMEHSATh YHCICHHBIE METOIbI IS
peleHHs] NPUKJIaJHBIX 3a7ay; MPOrpaMMHO PEaJM30BATh BBIYMCIUTENIbHBIHN
OKCIIEPUMEHT  TIOCPEICTBOM  SI3BIKOB  INPOTPAMMUPOBAHMSI  WIU €
UCIOJIb30BAaHUEM CHEIHATM3UPOBAHHBIX IMAKETOB MPHUKIAJHBIX MPOrpaMM;
pa3pabarbIBaTh AITOPUTMBI PELIEHHS] KOHKPETHBIX 3a/1au.

[1K-10.3. Brmameer HaBbIKaMH TOCTAaHOBKM 3a/aud; HAaBBIKAMU pPabOTHI C
OoubauorpaguueckuMy HUCTOYHUKAMU HHQOpPMAIMK;, HaBbIKAMU PpELICHUS
MOCTaBJIEHHBIX 3aJa4 B MpEeAMETHONM o0JacTh B paMKax BbIOpaHHOIO
npodus.

KoHeuHbIMu pe3ynabTaTaMd OCBOEHMsI JMCLUUIUIMHBI SBIAIOTCA  Cc(HOpMUPOBAaHHBIE
KOTHUTHUBHBIE JIECKPUITOPBI «3HATh», «YMETb», «BIAACTb», PACIHUCaHHBIE IO OTAEIbHBIM
komneTeHIMsIM. dPopMHupoBaHHE IECKPUIITOPOB IPOUCXOAUT B TEUYEHHUE BCErO CEMECTpa IO
JTarlaM B paMKax KOHTAaKTHOM pa0OThl, BKJIIOYAIOUICH pas3iW4HbIE BHJBl 3aHATHH H
CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3IUYHbIX (POPM U MeTO/10B 00yueHus (Tabim.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIECCE U3YUCHUS] TUCIIUIUIAHBIL:

Kon YpoBeHnb Nupukaropel nocTkeH] Bug ydeOHBIX 3aHATHI t Kontponupyemsie pa3aensl U Tembl | O1ieHOUHbIE
KOMIIETCHIIMU | OCBOCHUSA KOMIIETEHIIMI paGOTH, (bopMLII/I METOIbI ILI/I(:LU/IHJII/IHLI3 CpCACTBa,
KOMIIETEHIINH o0y4eHwus, HUCIIOIB3YCMBIC  IJIA
CIOCOOCTBYIOIINE OLCHKH YPOBHA
(bopMUpOBaHHTO c@opMHpOBaHFOCTI/I
Pa3BUTHIO KOMIICTCHLII KOMHCTCHIIH
11K-10 3naem
Henocrarounsiii | [IK-10. Crynentr He cnocobOeH | JIekiumoHHbIE u| Tema 1. ITakeTsr Texymuii KOHTPOJIb
YpOBEHb NPUMEHATh CUCTEMHBIM IOAXOJ M | MPaKTHYSCKUE  3aHSTHUS, | NPUKIAAHBIX NPOTPaMM B — YCTHBIA ompoc,
MaTeMaTH4CCKHUC MCTO/bI B | caMOCTOsITe/IbHAsT paboTa | MPo(hecCHOHAIBHON KOHTPOJIbHAs
popmanuzanuu PeHICHUSA | 00y4aroIIMXCs, IEeATEeILHOCTU pabora,
TPHKJIATHBIX 3a/1a4. OATOTOBKA M cAada | Tema 2. TECTUPOBAHUE,
He  shaer  dyHzaMeHTaIbHBIX MIPOMEKYTOUHOU MeToN0OpHEHTHPOBaHHbIe | 33LIHTa OTYETOB 110
paszienoB KUOEPHETHKH; PUHLMIOB | arrecTarrui. ann NPaKTHYECKIM
u METO/IOB MIPOBEACHUS paGoTtam
UCCJIEJOBaHUM B obnactu Tema 3.
KUOCPHETUKH, a TaKKe HEe 3HaeT, IpobneMnoopHeRTHpOBAHH
4TO MPEACTABIISIOT coboit bie HIIT Tema 4.
DK30CKEJIETHI: Ha3HA4YCHHE u Teoperuteckue OCHOBEI
KJaccupUKaIus IK30CKEJIETOB, MPOEKTHPOBAHNA A PaspaboTKH
CYILIECTBYIOIINE KOHCTPYKLUH T
DK30CKEJIETOB, a TaKxXe
MHUKPOPOOOTHI.

1
HGKHI/IOHHHG 3aHATHUA, TPAKTHUYUCCKUE 3aHATHUA, na60paTopHHe 3aHATHA, CAMOCTOATCIIbHAA pa60Ta. ..

2
H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘lCHPI$I (HaHpI/IMep, HWHTCPAKTHUBHAs JICKIU, pa60Ta B MaJIbIX I'pyHIiax, METOAbI MO3IroBOro mITypmMa u T.ﬂ.),

CHOCO6CTByIOIIII/IC Pa3BUTHIO Y 06yqalou11/1xc51 HaBbIKOB KOMaHHHOﬁ pa60TI)I, MEXKIMYHOCTHOMR KOMMYHUKAIU, MIPUHATUA pelHCHHﬁ, JINACPCKUX KAYCCTB.

® HamveHoBaHKe TeMBI (paznmena) Gepercst u3 pabouet mporpaMMbl TUCITUTUTAHBL.

4
OHCHO‘{HOG Cp€ACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUCTOM 3allNIaHUPOBAHHBIX PE3YyJIbTATOB OCBOCHUA JUCHUIIIINHBI, HAIIPUMEP:

«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..

«YMeTb», «BrnaneTs» — HHIUBHUTya bHBIA WK TPYIIIIOBOM MPOEKT, Kelc-3a1a4a, AesoBas (posenast)

urpa, mnopTQoino. ..




Bba3oBrrit [1K-10.1. CtyneHt nMeeT | JIeKIInoHHEIE n| Tema 1. Ilakersl npuknaaHsix | Tekymuid KOHTPOJb
YPOBEHb HECHCTEMAaTU3HPOBAaHHBIC 3HAHUA O | IPAKTUYECKHE  3aHATHUS, | MpOrpaMMm B NpOo(ECCHOHATBHON | — YCTHBIA OIpoc,
byHIaMeHTaIbHBIX pazzenax | camocTosiTeNbHas paboTa | NesATeNbHOCTH KOHTPOJIbHAS
KHOEpPHETHKH; MIPUHITATIAX 1 | o0yJarommxcs, pabora,
MeToAax MOATOTOBKA
MPOBEJICHUS UCCIICIOBAHUM B U cJlaya MPOMEXKYTOUHOM Tema 2. MeTOI0OpUEHTUPOBAHHBIE | TECTUPOBAHUE,
00J1acT KHOCPHETUKH. aTTeCTalluU. TITIIT 3alUTa OTYETOB IO
[Toka3pIBaeT MOBEPXHOCTHHIE 3HAHUS Tema 3.| NIPaKTUICCKUM
0 K30CKelleTaX U MHKPOpPOOOTax. [Tpo61eMHOOPHEHTHPOBAHHEIE paboram
[IIIIT
Tema 4. TeopeTuyeckue OCHOBBI
IPOEKTUPOBAHUS U  Pa3pabOTKH
[T
Cpennuit [IK-10.1. CrynenT 3HaeT ocHOBHOE | JIGKIIMOHHBIE H Tema 1. ITakeTsl Texymuii KOHTPOJIb
YPOBEHb coJiepKaHue MaTepuaa | IpakTHYECKUe NPUKIAIHBIX [pOrpaMm B — YCTHBIA ompoc,
AUCHUIIIINHBI. 3naer 3aHsTHS, paboTa B npodecCuoHaIbHOM KOHTPOJIbHAs
dbyHIaMEeHTATBHBIC paszensl | manpIx rpymmax, NeATEITBHOCTH paboTa,
KHOCPHETHKH; IPHHINIIEL U MCTOABL | yHTepakTHBHAS Tema 2. TECTUPOBAHHUE,
TPOBCACHIA HCCACHOBAIH K JICKIHA, TNCKyCCu, MetonoopueHTHpoBaHHpIe | 3allUTa OTYCTOB II0
o0yacTh KUOEpHETHUKH, a TaKKe
Soi caMocCTosITelIbHast  paboTa T IPAKTHYECKHM
3HAeT, 4YTO TMPEACTABISAIOT COOOH
> pea 06yqa}0nmx0ﬂ, pa60TaM
9K30CKEJIETHI: Ha3HauYCHUE " Tema 3.
MOATOTOBKA W claya
KJ‘IaCCI/I(l)I/IKaHI/ISI 3K30CKCEJIETOB, o HpOGJ‘IeMHOOpI/IeHTI/IpOBaHH
MIPOMEKYTOUHOMN
CYIIIECTBYIOIINE KOHCTPYKITUU aTTeCTaIH wie TITIIT
9K30CKEJIETOB, a TaKXe :

MHUKPOPOOOTHI, HO IOMTYCKAET
HE3HAYHUTEJIbHBIE OIMNOKH

Tema 4. Teoperuueckne OCHOBBI
MPOCKTUPOBAHHUSI U  Pa3pabOTKH
TIITIT




Bricoknii [IK-10.1. Crynent 3Haer, noHuMaet, | JICKIIMOHHBIE H Tema 1. [TakeTsl Texymuii KOHTPOJIb
YPOBEHb BBLIEJIACT IJIABHBIE IOJOXKEHHUS B | IPAKTHYECKHE IPUKJIAJHBIX IPOrpaMM B — YCTHBIM ompoc,
U3Yy4EHHOM MATEPHANlE U CIOCOOEH 3aHATHS, paboTa B npogeccuoHaIbHON KOHTPOJIbHAS
JaTb KpaTKyro XapaKTCPUCTHUKY | MaJIbIX rpymnmax, NEATEIbHOCTH pa60Ta,
OCHOBHBIM HJESM HPOPabOTAHHOIO | yHTepaKTUBHAS Tema 2. TECTUPOBAHUE,
MaTepuala AMCIHTLTHHDL. JICKLIA, AUCKYCCHA, MeronoopueHTHpOBaHHbIe | 3AMHMTa OTYCTOB 110
3Haer (byHﬂaMeHTaﬂbHHe PasICIbl | camocTosTENBHAS pa60Ta TIIIIT NPaKTHUICCKUM
KUOEpPHETUKH; TIPUHLUIIBI U MUeTOl[LI oGyHaromuxcs, Tena 3 paboTam
IIPOBEJICHUS UCCIIEIOBaHUI B | mogroroBKka M cjaya :
o0macTi KMOCPHETHKH, a TaKXe | qpomeKyTOYHOM IIpobieMHOOpHEHTHPOBAHH
3HAeT, 4YTO MPEJACTABIAIOT COOOH | arrecrammn. sie [TT1T1
9K30CKEJIEThI: Ha3zHaueHHe u Tema 4. TeopeTuueckue OCHOBBI
Kkjaccuukanus 9K30CKEJIETOB, IPOEKTUPOBaHUS U  Ppa3pabOTKU
CYLIECTBYIOLIME KOHCTPYKLUH [IIIII
9K30CKEJIETOB, a TAKKe
MUKpPOPOOOTBHI.
Ymeem
ba3zoBbrit ITK-10.2. CryneHt ymeeT | JIeKUHOHHBIE U Tema 1. [TakeTsl Texymuin KOHTPOJIb
YpOBEHb dopmynupoBaTh W JIOKa3bIBaTh | IPAKTHYECKUE NOPUKIAJHBIX TPOrpaMM B — YCTHBIM ompoc,
HauOosee BaXKHbIE pE3yJIbTaThl B 3aHATHA, paboTa B npodeccuoHanbHOM KOHTPOJIbHAS
KI/I6€pH€TI/I‘IeCKI/IX 06J'IaCT$IX; MaJlbIX I'pyIiiax, JEeSITEIBbHOCTH paﬁoTa,
pa3pabarbIBaTh QJITOPUTMBI | HHTEPAKTUBHAS Tema 2. TECTUPOBaHUE,
pelieHns KOHKPETHBIX 3a/1a4, YMEET JCKIIUS, TUCKYCCHS, MeTo/100pHeHTHpOBaHHble | 3ALIMTa OTYCTOB 10
paspabaTeiBaTh  TpeOOBaHHMS K | CAMOCTOsTENbHAs — paboTa T IIPaKTUYECKUM
cucTeMe yIpapieHus | 00yJaroIuxcs, Tera 3. paboram
MHOI'O3BCHHBIM  3K30CKCJICTOHHBIM | IIOATOTOBKA u caa4a
KOMILIEKCOM, ANTOpUTMBI | TPOMEKYTOUHOI [TpoGneMHOOpHEHTUPOBAHH
yIpaBiIeHUS poboTamu, Kak | aTTeCcTaluuu. pie T

MHOI'OarcHTHbBIMHU CUCTEMaMH, HO
JOTTYCKAET OUTUOKH.

Tema 4. TeopeTuueckue OCHOBBI
MPOEKTUPOBAHUS U  Pa3pabOTKH

TIIIIT




Cpennuii [1K-10.2 CryneHt ymeer | JlekuuoHHbIE U Tema 1. [TakeTsr Texymui KOHTPOJIb
YpOBEHD dopmynupoBaTh W JOKa3bIBaTh | IPAKTHYECKUE IPUKIAJHBIX IpPOrpaMM B — YCTHBIM ompoc,
HauOosee BaKHbIE pPE3YJIbTaThl B 3aHATHs, paboTa B npodeccuoHaTBLHON KOHTPOJIbHAS
KHOEpHETUYECKHUX 00J1acTaX; | MAJIBIX TPYIIIAX, NeSATeTLHOCTH pabora,
pa3pabarbIBaTh QJITOPUTMBI | UHTEPAKTUBHAS Tema 2. TECTUPOBAHUE,
pelICHrsT KOHKPETHBIX 3a/1a4, yMeEeT Jeknus, TMCKyceus, MeToI00pHeHTHpOBaHHbIe | 3ALIUTa OTYCTOB IO
pa3zpabaThIBaTh TpeOOBaHUS K | camocTosATeNbHass  pabora TITIIT MIPaKTHYECKUM
CHUCTEME yHOpaBICHUSI o0y4aromuxcs, Tema 3 pabotam
MHOI'O3BCHHBIM  DK30CKCJIICTOHHBIM | IIOATOTOBKA u caa4da
. [TpoGieMHOOpUEHTHUPOBAHH
KOMILIEKCOM, QJIITOPUTMBI | IPOMEKYTOUHOU —
bl€
yIpaBJICHUS poboTtamu, Kak | arreCraliuu.
MHOFOANCHTHEIMH CHCTEMAMIL Tema 4. TeopeTuueckue OCHOBBI
IIPOEKTUPOBAHUS U  Ppa3pabOTKU
ITITIT
Beicokuii ITK-10.2. CryneHt ymeer | JlekunoHHbIE u| Tema 1. [TakeTsl Texymuii KOHTPOJIb
YPOBCHb CaMOCTOSITCJILHO, 6e301mM00YHO | IPAKTUYECCKHE 3aHATHA, | MPUKJIAJHBIX IPOTrpamMM B — YCTHBIM OmpoOC,
dbopMynupoBaTh U JIOKa3bIBaTh paboTa B MalbIX IPYINAX, | gpodecCHOHATbHOM KOHTPOJIbHAS
Haubonee BakHble pe3yabrarel B | AHTCPAKTHBHAA — JICKIHA, | jogrenppocTH pabora,
KHOEpPHETUYECKHUX obnactsx; | AACKYyCCHi, Tema 2. TECTUPOBAHUE,
caMmocTosiTenbHas  paboTta
pa3pabarbiBaTh aJITOPUTMBI 5 MeTOR0OpHEHTHPOBAHHble | 33IHTA OTYETOB IO
oOyuaromuxcs
pelIeHNs KOHKPETHBIX 3a/1ay, YMEET yHarom ’ nininl IPAKTUYECKUM
MOArOTOBKA M clada
pa3pabarbIBaTh TpEOOBAHUS K N T 3 Too6 pabotam
MIPOMEKYTOYHON c€Ma : POOIEMHO-
opueHtupoBannsle [1I111
CHUCTEME YIPaBIEHUS | aTTECTALUU. Tema 4. TeopeTudeckue OCHOBBI
MHOT'03BEHHBIM  9K30CKEJIETOHHBIM OPOEKTUPOBAHUS U  pa3pabOTKH
KOMILIEKCOM, aJIrOPUTMBI [T
YIIPaBIEHUS poboTtamu, KaK

MHOT'OAar¢HTHBIMU CUCTCMaMU

Braoeem




ba3zoBbIit I1K-10.3. Crygentr Ha ©0a30BoM | JIeKIIMOHHBIE H Tema 1. ITakeTsl Texkymui KOHTpOJIb
YPOBCHB YPOBHE BJIAJCET HABBIKAMU PELICHUS | IPAKTUYECKUE MPUKIIAIHBIX TPOTpaMM B — YCTHBIM ompoc,
MOCTABJIEHHBIX 3a/1a4 B MPEJAMETHOU 3aHATHS, paboTa B npodeccuoHaTbHON KOHTPOJIbHAS
objacTh B paMKax BBIOPAHHOTO | MaJIbIX IPYIIAX, NeATEIbHOCTH pabora,
npoduias; MerogamMu  pa3paboTKu | HHTCPaKTHBHAS Tema 2. TECTUPOBAHHE,
3KCIEPTHBIX CHCTEM o JIeKLUA, JUCKYCCUs, MeTO00pUEHTHPOBaHHble | 3AIMTa OTYETOB TIO
HCIIOJIb30BAHUIO caMoCTosATENbHAs ~ paboTa TITIII MIPAKTUIECKUM
POOOTOTEXHUUECKHUX CpPEACTB, 00y4aromuxcs, Tema 3 pabotam
IIPOCKTHPOBAHHA ACY ¢ | HoAroToBka UH crata [IpoGemMHOOpUEHTUPOBAHHBIE
HUCHOJb30BaHUEM CUCTEMHOTO | IIPOMCKYTOTHOU I Tema 4. Teopernueckue
aHaim3a, MaTeMaTHYECKOI 0 u | aTTeCTalliu. OCHOBEI MPOEKTHPOBAHHS "
HMUTALMOHHOIO MOJICIIMPOBAHUSA paspaGorku T
JUISE CHCTEM pa3IUIHOTO
Ha3HA4YCHHUS.
Cpennuit I1IK-10.3. Crynent BiIazeeT | JIeKHUOHHBIE U Tema 1. ITakeTrl Tekyumii KOHTpOJIb
YPOBEHb 3HAHUSAMU BCETrO U3YYEHHOT'O | IPAaKTHYECKUE MPUKIAJHBIX [POrpamMm B — YCTHBII ompoc,
Mmarepuaiia. Brnanmeer  HaBbIkamu 3aHATHS, paboTa B npodeccuoHaIbHON KOHTPOJIbHAs
pelleHrs] TIOCTABJICHHBIX 3aJad B | MaJbIX Ipymmax, NeSITEIbHOCTH pabora,
mpeIMeTHOW o0nacTh B paMKax | HHTCpaKTUBHAs Tema 2. TECTUPOBAHUE,
BBIOpaHHOTO TPOGUIs; METOAaMH JICKIUS, TUCKYCCHS, MeTOI00PHEHTHPOBaHHble | 3AIMTa OTYETOB I1O
pa3pabOTKU 3KCIEPTHBIX CHCTEM IO | CAMOCTOATEIbHAA pabota TITIIT OPAKTUYECKUM
HMCIOJIb30BAaHUIO 00yyarommxcs, Tema 3. pabotam
POOOTOTEXHUUECKUX cpencts, | MOATOTOBKA u clada
HPOEKTHPOBAHH ACY ¢ | mpomesyTounoi [IpoGnemMHOOpUEHTHPOBAaHH
HCIO0JIb30BAaHUEM CUCTEMHOTO | aTTCCTAllUH. —
AHAIH3A, MATEMATHYECKOro - Tema 4. Teoperuueckue OCHOBBI
UMHUTAUOHHOTO  MOJEIMPOBAHUS TMPOSKTHPOBAHHS M Pa3pabOTKH
JUTSE CHUCTEM pa3MAYHOTO T
Ha3HAYCHHUS.
Bricokuit T1K-10.3. CryneHnt Biajeet| JIekoHHbIE u| Tema 1. Tlakersl mnpukIaAHbIX | TEKyIMH KOHTPOJIb
YPOBEHB KOHHCHTyaHBHO-HOHHTHﬁHLIM MPaKTUYICCKHUC 3aHATHA, HpOFpaMMBHpO(bCCCHOHaHBHOﬁ — YCTHBIﬁ OIIpocC,

arrapaToMm.

paboTa B MaJbIX rpyMIax,

KOHTPOJIbHAA




Brnageer Ha  BBICOKOM  ypOBHE
HABBIKAMU PEUICHHS TOCTaBICHHBIX
3ala4 B MPEAMETHOW o0nactu B
paMKax  BBIOpAaHHOTO  TPOQUIIS;
METOoJIaMU pa3pabOTKU SKCIEPTHBIX

CUCTEM 1o UCIIOJIb30BaHUIO
POOOTOTEXHUUYECKUX CPEICTB,
MPOEKTUPOBAHUS ACY c
HCIIOJIb30BaHUEM CUCTEMHOT'O
aHaiu3a, MaTEeMaTHYECKOT O u
MMUTAIIIOHHOTO  MOJEIMPOBAHUS
TUISE CUCTEM pa3IMYHOTO

Ha3Ha4YCHUA.

UHTEpaKTUBHAsI

JICKIHSL, TUCKYCCHS,
camocTosITeNIbHas  paboTa
oOyJaromuxcs,
MOJArOTOBKAa W cjaaya
IIPOMEKYTOYHOU
aTTeCTAllHH.

JeSATeIIbHOCTH

Tema 2.
MeTtoa00preHTUPOBAHHBIC

TIIIIT

Tema 3.

[IpoGemMHOOpUEHTUPOBAHHBIE
[T Tema 4. Teoperuueckue
OCHOBBI MPOEKTUPOBAHU i
paspabotku [TITIT

pa0ora,
TECTHPOBAHUE,
3alIUTa OTYETOB 110
MPAKTHYECKUM
pabotam




2. IEPEYEHb OIIEHOYHBIX CPEJCTB’

Tabnuna 3
Ne | HaumeHnoBanue | XapakTepuCTHKa OLEHOYHOI'O CPECTBa [Ipencrasnenue ouenoyHoro cpeacrtsa B ®OC
OLIEHOYHOTO
cpencrsa
1. Ycrubiit onpoc | CpeacTBO KOHTPOJIS YCBOSHUS yueOHOro MaTepualia TeMbl, pa3jiesa Wid pa3aenoB | Bompockl mo Temam/pasnienam JUCIHUILUIUMHBI
JTUCIUIUIMHBI, OPraHM30BaHHOE KaK yuyeOHOe 3aHsATHE B BHUJAE coOece10BaHUs
npernoaaBaTess ¢ 00y4arouMMHCs.
2. KontponeHass | PaznuuaroT 3aauu u 3aJaHus: KomMruiexT pazHOypOBHEBBIX 3a/1a4 (3aJaHMil)
pabora, 3aIMTa | a) penpOAyKTUBHOTO YPOBHS, MO3BOJIAIONIME OLEHMBATh U JUATHOCTHPOBATH 3HAHUE
OTYCTOB 110 dakTnyeckoro wmatepuana (0a30BbIC TIOHATHS, AJITOPUTMBI, (AKThl) M YMCHHUE
NPakTHUCCKUM | hapyEHO MCIIONB30BaTh CIIENUAILHEIE TEPMMHEBI M IIOHATHUS, y3HABAHUE OOBEKTOB
padoram U3YyYEHHUS B paMKaXx ONpeAESIEHHOrO pa3zesa AUCUUIUINHEL,
0) PEKOHCTPYKTHBHOI'O YpPOBHS, IO3BOJIIOIIME OLIGHWBATh W JUArHOCTHPOBATH
YMEHHsI CHHTE3HpOBaTh, aHAJIN3UPOBATh, 00001IIaTh (GAKTUUECKUI U TEOPETUIECKUIT
Matepuan ¢ (opMynHpoBaHMEM  KOHKPETHBIX  BBIBOAOB, YCTAHOBIIEHUEM
MPUYUHHOCIICICTBEHHBIX CBSI3EH;
B) TBOPYECKOTO YpPOBHS, TMO3BOJISIONIME OIIEHWBATh M JUArHOCTHPOBATH YMEHUS,
MHTETPUPOBATh 3HAHUS Pa3IMYHbIX 00JIACTEH, apryMeHTUPOBAaTh COOCTBEHHYIO TOUKY
3peHusl.
3. TectupoBanue | CpeacTBo, MO3BOJIAIONIEE OLEHUTH YPOBEHb 3HAaHMI OOywaromerocs myreM BbiOopa um | TecToBble 3a1aHus
OJJHOTO W3 HECKOJBbKHX BapUaHTOB OTBETOB Ha IOCTABJICHHBIH Bompoc. Bo3MoxHO
UCIIOJIb30BAaHUE TECTOBBIX BOIIPOCOB, TPEIYCMATPUBAIOLNIMX BBOA OOYYArOIIHMMCS
KOPOTKOTO M OJIHO3HAYHOTO OTBETA HA MOCTABJICHHBIH BOIPOC.
4, DK3aMeH Bomnpocsl k 3x3amMeny

3. OIMCAHUE MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIUIA

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qen nporpaMmbl JaHHOU JUCHUTUIAHBI.




OI_IeHI/IBaHI/Ie PE3YyJIbTATOB OGy‘-IGHI/ISI IO JUCHMIIIIMHE «MaremaTtuka OCYHICCTBIIACTCA B COOTBETCTBUU C ITonoxenuem o TCKyLIEM
KOHTPOJIE YCIIEBAEMOCTHU 1 HpOMGX(YTOqHOﬁ arrecraiguu 06yqalom1/1xc51.

[TpenycMOTpeHBI ClleayoIne BUAbl KOHTPOJIS: TEKYIIMH KOHTPOJIb (OCYILIECTBIEHUE KOHTPOJIS BCEX BUIOB ayIUTOPHOIN U BHEAYAUTOPHON
JESITEeIbHOCTH 00YYArOIIErocs ¢ HebI0 MOMyYeHUs NEPBUYHON HH(OPMAIIH O XO/I€ YCBOSHHS OTIEIBHBIX JIEMEHTOB COJIEPIKAaHUS TUCIIUILIIMHBI) U
IIPOMEKYTOUHAs aTTecTalus (OLEHUBAETCs YPOBEHb U KAU€CTBO NOJArOTOBKHU IO JUCLUIUIMHE B LIEIOM).

ITokazaTenu u KPUTECpHUH OLICHUBaHWA KOMHeTeHHI/Iﬁ, (bOpMI/IpyeMBIX B IIPpOLECCE OCBOCHUA HaHHOﬁ JUCHUIIIIMHBI, OIIMCAHBI B TaoI. 4.

Tabmuia 4.



Kon YpoBeHb OCBOCHHUS Nunukaropel Kputepuu onieHnBanust pe3ysibTaToB 00yUEHHS
KOMIIETEHIIUU | KOMITETCHIIUH AOCTHIKCHUA
KOMIIETEHIINH
1TK-10 3Haer
Henocrarounsiit yposens | [1K-10.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
OneHka «He3auTeHo». 8b10€151Mb 21AGHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
basosblit ypoenb Ouenka | [7K-10.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCNbIMbl8Aem
«3a4TEHOY. 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpenuuii yposenb Onenka | [7K-10.1. 3naem ocHoguylo uacme Mmamepuana Kypcda, CHOCOOEH NPUMEHUMb U3VYEHHbIl
«3aUTEHOY. Mamepuan HAa NpaKkmuke, UCNbIMbIEAEN He3HAYUMENbHble 3aMpPYOHeHUsl 6 peuleHUU
3a0au.
Bricokuii ypoBens Ouenka | /7K-10.1. Iloka3zvleaem 2nyboKoe 3HaHUE U NOHUMAHUE MAMepUuand, CnocobeH npumMeHums
«3a4TEHOY. U3YYEHHBIU MAmepuan Ha NPaKkmuke.
Ywmeer
bazoBblit ypoBeHb 11K-10.2. Ymeem e6ocnpouzsecmu me memee 50 % ocHosHO20 mamepuanra Kypca, O0OHAKO
ucnsimvleéaem 3ampyOHeHuUs: NPU peteHuu NPaKmu4eckux 3a0au.
Cpennuii ypoBeHb 1TK-10.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvHvie 3a0auu ¢ npuMeHeHuem
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHbLe 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuil ypoBeHb ITK-10.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ NpPUMeEHeHUeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUue U NOHUMAHUue Mamepuand, cnocobex
peuwiums 3a0ay4y npu usMeHeHuu GopmyIuposKu.
Bnaneer
bazoBblil ypoBeHb ITK-10.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuiecKko2o

NpUMEHeHUss ~ Memooo8  aHAIUMUYECKOU  2eoMempuu, JTUHEUHOU  aneebpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusupoganHvle 3HAHUA OCHOBHBIX

pazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb

11K-10.3.

Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YUEHHO20 MAmepudand, 61aoeem HABbIKAMU
meopemuuecko2o u NpaKmu4ecko2o NPUMeHeHUst Memo008 AHATUMUYECKOL 2eoMempul,
JIUHENIHOU aneeOpbl U Mamemamuiecko2o ananusza. Mcnvimvléaem He3HAYUmMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Beicokuii ypoBeHb

ITK-10.3.

C60600H0 6100€em HagblKaMu meopemu4ecKkoco u npaKkmuiecKkoco npumeHerusl

Memo0oo8 aHANUMU4ecKou 2eoMempul, JIUHeNHOU aneebpbl U MaAmemMamuiecKo2o
amanuza, nokasvlgaem 21Y0OKOe 3HaHUe U HOHUMAHUE U3YYEeHHO20 Mamepuana.
Cmyoenm 61adeem KOHYUENMYaibHO-NOHAMUNUHbIM ANNAPAMOM, HAYYHbIM SA3bIKOM U
mepMuHoao2uell NpopeccuoHanbHoU 0esamenbHOCHU.




4. MeTroauyeckue MaTepUaJibl, ONpeaeA0lue NpoueaypPbl OLeHUBAHUS
pe3yJbTATOB 00y4YeHMSsI
3ananus B popme ycTHOrO onpoca:
VCTHBI OHpPOC HCHOJB3YETCSl JUIS TEKYHIEro KOHTPOJIL YCHEBAEMOCTH OOYJaroLIUXCs 110
JUCLUILIMHE B KauyeCTBE IIPOBEPKU pE3yJIbTaTOB OCBOCHMS Marepuana. Kaxaomy CTyaeHTy
BBIJIACTCS CBOM COOCTBEHHBIH, Y3KO c(hopMyTupoBaHHbIi BOmpoc. OTBET OIHKEH OBITh YETKUM U
KPAaTKUM, COJEpXKAlllUM BCE OCHOBHBIE XapaKTEPHCTHUKH OIUCHIBAEMOIrO MOHATHI. B cBoem
OTBETE CTYICHT AOJDKEH IOKa3aTh YMEHHUsS IPOCIECKUBATH HMPUYUHHO-CICICTBEHHBIC CBS3H U
HaBBIKHM PACCYXJICHUH U JOKA3aTeIbCTRA.

3ananus B popme npakTuyeckux pador. KoMmiekT pa3HOypOBHEBBIX 33124
(3apanmii)

IIpakTryeckas pabota mnpenacTaBiseT co0OW KOHTPOJIbHOE MEPONPUATHE MO y4eOHOMY
MaTepHany KaxJou TeMbl (pa3ziena) JUCHUILUIMHBL, COCTOSIEe B MHIUBUAYAIbHOM BBIIIOJIHEHUN
00y4aromuMcsl TPAKTUUECKUX 3aJaHUi JUIsl OLIEHKU IMOJIyYEHHBIX 3HAaHUN, YMEHUN U BiaJIeHUN
KOMIIETEHIUSIMU, OPMHUPYEMBIMU 11O JaHHOW AUCLUIIIMHE.

BhinmonHenue mnpakTHUecKuX paboT  SBIAETCS  CPEICTBOM  TEKYLIEro KOHTPOJI
yCIIEBaEMOCTH O0Yy4YaroIuXcs MO JUCHUIUIMHE M MOXKET BKJIKOYaTh B ceOs CIIEAYIOUIME THUIIbI
3aJaHUM: 3aJaHus TUIIOBOIO BHJAA M 3aJaHUS TBOPYECKOIO XapakTepa, IO pe3ysbTaTaM
BBINOJIHEHUS] NPAKTUYECKUX 3a7aHui oOyuaromue opopMIIIOT OTUYETHI, COJACpXKAllUe aHAIU3

MOJIYYCHHBIX PC3YJIbTAaTOB U BHIBO/IbI.

TecToBble 3a1anu. 3agaHus B opMe TeCTHPOBAHUS
Tect mpencraBnsier co60i KOHTPOJILHOE MEPONIPUATHE MO YUEOHOMY MaTepHaly Kakaon

TeMbl (pa3gena) JUCLUUIUIMHBL, COCTOAILIEE B  BBINOJHEHHMM OOyYarOIIMMCS CHCTEMBI
CTaHJapTU3UPOBAHHBIX 3aJaHUN, KOTOPas MO3BOJISIET aBTOMAaTU3UPOBATh NPOLELYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUHN 00y4aroIIerocs.

TectupoBanue sBISIETCS CPEICTBOM TEKYIIETO KOHTPOJS YCIEBAEMOCTH O0YyJaromuxcs
N0 JMCUUIUIMHE M MOXET BKJIOYaTb B ceOs CleAyIoUMe THUIMbl 3aJaHuil: 3aJaHue ¢
€/IMHCTBEHHBIM BBIOOpPOM OTBETa W3 MPEJIOKEHHBIX BapUaHTOB, 3a/laHUE Ha ONpeAeTeHHE
BEPHBIX M HEBEPHBIX CYXXACHUH; 33JaHUE C MHOKECTBEHHBIM BbIOOpPOM OTBETOB. B kaxxaom
3a/laHuu HEOOXOAMMO BbIOpaTh BCE MPABUIIbHBIE OTBETHI.

5. MarepuaJjbl JJi POBeIeHUS TEKYIIero KOHTPOJISI U MPOMEKYTOYHOI
arrecTanun

3aganus B (popMe YCTHOIO Oonpoca

Tema 1. IlakeTbl NpUKJIAAHBIX NpPOrpaMM B HpodeccHoOHAIBLHOI
AeSITeJIbHOCTH

1) Omnpenenenre nakeToB nNpukiaaHbx nporpamm (ITIIT).
2) Knaccudukanus T



3) OcHoBbl nactamranuu TTITT.

4) Hacrpotika cpeapr TITIIT.
5) OducHble MakeThl NPUKIIAIHBIX IIPOTPAMM.

6) Kommynukanuonnsie T
7) Marematuueckue [1I1I1.
8) I npyrux cdep SKOHOMUKH.

Tema 2. MeToapo-opuentupoBannsbie I
1) Tlaker npukiaaaHbix mporpamm MathCAD: nomonHuTeIbHbIE BO3MOKHOCTH.

2) VYmupasienue Berunciaenusmu B [T MathCAD.

3) Busyanuzamus pe3yibTaTOB MATEMaTHYECKOTO MOJICIIUPOBAHUS ITyTEM
WCIIO0JIb30BaHUSI PACIIPEACIIEHHBIX BBIUMCICHUN U TPAIULIUOHHBIX SA3BIKOB
MIPOrpaMMHUPOBAHHUS.

4) TIIIIT Statistica. 3agauu CTaTUCTHYECKOTO aHAJIH3A.
5) ®ynkimun aHanm3a JIAHHBIX, yIOpaBICHHUs JaHHBIMH,  JOOBIUH
JaHHBIX, BU3yaJIM3allUH JJAHHBIX C IPUBJICYCHUEM CTATUCTUICCKHX METOJIOB.

6) HayuHnble, 1eoBbIe, TPEXMEPHBIC U ABYXMEPHbBIC IPAPHUKH B PA3THIHBIX
CUCTeMax KOOpAMHAT, CHEIHATM3UPOBAHHBIC CTATUCTUYECKUE TPAPUKHU - TUCTOTPAMMBI,
MaTpUYHbIE, KATErOPUPOBAHHBIE I'PA(UKHU.

Tema 3. IIpo6.s1emHo-opuenTupoBannbie I

1) [II1IT Hay4yHOI U MHKEHEPHOU rpaduKu.

2) [Taket cBOOOAHO pacpoCTpaHsIEMbIX MPUKIAAHBIX TPOrpaMM «JIuHyKC
Macrepy.

3) Pabora ¢ npukiiagaeiMu nakeTaMu cucteMbl MatLab.

4) Pemenne kpaeBsix 3a1a4 B nakere PDE.

5) 3aanue o0JIaCTH U TPAaHUYHBIX YCIOBUH.

6) Pemenue kpaeBbix 3a1au B nakere PDE.

7) HcxonHoe ypaBHEHHE 3a1a4H.

8) YucneHHble METO/BI perieHus TupdepeHnaTbHbIX YPaBHEHUN U X

peanuzanus B cucteme Matlab.
9) Pemenue ypaBHenuii B nakere Mathematica.

10) JIuddepenuupoBanue u perreHue npoctermux auddepeHnnanbHbIX
YpaBHEHUM.

11)  Hurerpupoanue B nakere Mathematica.
12)  PasnoxeHue B psi/l U BBIYHCICHHUE TIPE/ICIIOB.

13) TI'paduka B makere Mathematica.

Tema 4. OcHoBBbI IpoeKkTUPOBaHUSA U pazpadorku T
1) IIpoextuposanue I1III1. CoctaBusie yactu I1III.



2) MopaynsHbII TpUHIUT GOPMUPOBAHUS MTAKETA.
3) OYHKIMU OTACIBHBIX MOJYJICH MaKeTa.

4) Mognens npeamerHoii odmactu T

5) CraTtuueckas U JMHaMUYeCKask MOJEIH MPeIMETHON 00JIacTH.
6) Buemnee ynpasnenue nakerom. Unrtepdeiic IIIIT.

7) [IpuHIMIBI TPOEKTUPOBaHUS UHTEp(elica.

8) Kpurepuu xoporero auanora.

9) Oco6ennocrtu peanmm3aruu [ITIT.

10) OyHKIUH YOPABIAIOMUX U 00CTYKHUBAOIIAX MOJIYJICH.
11)  Opranuzanys yrnpapJeHUs C BXOJHBIM SI3bIKOM KOMaH/IHOTO THIIA, C
A3BIKOM THUIIA MEHIO.

12)  TIpoekTHpoBaHHE 0OCITYKUBAIOIIUX MOIYJICH.

13)  TpeGoBanus MPH MPOCKTUPOBAHUY CIIPABOYHBIX MOAYJICH U MOJYJICH
MTOMOIIH MTPU 00pabOTKE OMINOOK.

Kontpomupyemsie kommnereHnuu: [1K-10 Oyenxa xomnemenyui
ocyuiecmeiaenicia 6 coomeemcemeuu C ma@mueﬁ 4.

3ananus B popMe npakTudeckux pador. KoMmmiekT pa3HoypoOBHEBbIX
3a1a4 (3agaHuii) Bapuanr 1

CucreMa COCTOUT U3 TPEX KOMIIOHCHTOB U Tpe6yeT pa6OTOCHOCO6HOCTI/I KaXXa0ro nu3 Hux
B TeueHue 24 JacoB ¢ MOHCACIIbHUKA I10 TISITHULLY. BLIXO,[[ H3 CTPOA KOMIIOHCHTA 1 MMPOUCXOAUT
0 CIIEAYIOIIEMY PACITUCAHUIO:
HOHG,I[CJ'ILHI/IK = 0e3 BBIXOJI0B 13 CTPOsA
Bropuuk = 5:00 — 7:00
Cpena = 06e3 BbIX0/I0B U3 CTPOs
Yersepr = 16:00 — 20:00
[Tarauma = 8:00 — 11:00
Paccunraiite MTBF u MTTR komnonenrta 1 Pemenue:
MTBF = O6ree Bpemst pabotsr (Total uptime)/Uwucio cooes (Number of failures)
MTTR = O6mee Bpems npoctos (Total downtime)/Yucno cooes (Number of failures)
Total time (up + down) = 5*24 =120
Down time = 2+4+3 =9 Up
time=120-9=111
MTBF = 111/3 = 37 yac.
MTTR =9/3 = 3 yac.

o0 oTw .

Bapmuanr 2
Cpennuii pasmep BBoAa/BeiBoAa mpmiokenus 64 KO6. Ot mnpousBoauTens aucka

JIOCTYIIHBI CIEAYIOIIME XapaKTepUCTUKU: cpelnHee BpeMs moucka = 5 mc; 7200 oGopoToB B
MHUHYTY U cKopocTb nepenaun = 40 Mout/c. Onpenenuts MmakcumanbHoe IOPS, kotopoe moxer



OBITh, BBIMIOJHEHO C A3TOrO JAMCKA, A NpuiokeHus. Mcmonws3ys 3TOT ciyyall B KauecTBe
npuMepa, OObSICHUTh B3aMOCBSI3b MEXKTy UCIIOJIb30BaHueM aucka u [OPS.

Pewenue:

st onipenenenus 1/O, BeimonHseMbIx auckom, B cekyHay (IOPS), cHadama Mbl TOTKHBI
OTpeNeauTh BpeMs, HeoOxoammoe st oopabotku omHoro I/O. Bpewms, HeoOxomumoe st
obcnmyxxuBanus 1/0 paBHo cymme Bpemenu mnoucka (E), 3amepxku Bpamenus (L), u Bpemenu
BHyTpeHHel nepenaun (X). RS = E+L+X

. Cpennee BpeMsi ITOUCKA 331a€TCSI KaK 5 MC.

. Cpennsist 3aiepKKa BpallleHUs ONpeiessieTcs Kak MOJIOBUHA BPEMEHH,
HE00XO0UMOTr0 ISl MOJTHOTO 00opoTa aucka B cekyHay (RPS). CnegosarensHo:
L=(0,5/(7200/60) = 4,167

. BryTtpennee Bpems nepeaaun (X) ocHoBaHO Ha pa3zmepe /O u ckopocTu
nepesavyn JaHHbIX.

. T. o., Bpems, HeoOxoaumoe i nepenaun 64KB 1/0 yepe3 kanan 40MB/s = 64
K6/(40x 1000) Kb /cex = 1.6

. T. 0., Bpems1, HeoOXoaumoe st oocmyxkuBanust ogHoro /O RS =5+4,167 + 1,6
=10,767 mc

. T. 0., MakcUMabHOE KOJIHUECTBO I/O, KOTOpPBIC AUCK MOXKET OOCTYXKHUTh B

cekyHny, paBHo 1/RS =93 IOPS.

Oto pemenue onpeaessier uncio IOPS aucka, KoTopoe MOXET OBITh JOCTUTHYTO TOJIBKO
IIPU BBICOKOM cTereHu ucnoiab3oBanus (okosio 100 %) kontpoinepa aucka. [Ipu Takoit BbICOKOH
3arpy3ke, BpeMs OTKJIMKA JUIS TPWIOKEHHs OydeT OYeHb BBICOKMM. [l TpMIIOKEHUH,
YYBCTBUTEIBHBIX K MPOU3BOIUTEILHOCTH, MCIOIB30BaHUE IHCKOBOTO IMPOCTPAHCTBA JOJKHO
ObITh HEe OoJbiie 70 MPOIEHTOB, JUIA JOCTH)KEHHUS NMPUEMIIEMOTO BPEMEHHM OTKJIMKA. B 3ToM
cinydae, konuuecTBo IOPS Ha 70 mporeHTOB UCHOIb3yEMOCTH OYAET paccUUThIBAThCA Kak 93 x
0,7 =65 IOPS.

KonTtpomupyemsie komnerenuuu: [1K-10 Oyenxa xomnemenyuii
ocyujecmensaemcs 6 coomeemcmeuu ¢ maoauyeu 4.

TecToBbie 3ananusA. 3axanus B GopmMe TECTHPOBAHUS

Bapmuanr 1

1 CYB/I - a0 cnennanpHas ...... , BBITIOJIHAOIAs OIlepaliy 110
CO3/1aHUI0 0a3 JaHHBIX, MOMCK U COPTUPOBKA JIAHHBIX B HUX. a)
TIOMOIIIb,

0) mporpamma,
B) MOJIIpOrpaMMa,
) yTHINTA.

2 CYBJ] M. Access BxoauT B naket Office?
a) 1a,
0) HeT.



3 Uro umeeT Kaxablii 00BEKT 0a3bl JaHHBIX? a) OKHO CITUCKA O0OBHEKTOB,
0) maHelb MEHIO,

B) OKHO 0a3bl JIaHHBIX,

r) okHO M. Access.

4 CKOJIBKO OKOH 0a3 JaHHBIX MOXET OBITh OTKPBITO OJTHOBPEMEHHO B M.
Access? a) 2,

0) 3,

B) 11O MOIIIHOCTH OIEPATUBHOMN MaMSITH,

r 1l

5 Ckonbpko Bcero ¢popM MpeACTaBICHUS JaHHBIX UMeeT 0a3a JaHHBIX? a)
3,

0) 6,

B) 4,

r) S

6 Ciy>xat 1Jist XpaHEeHUs] CTPYKTYPHUPOBAHHBIX JIAHHBIX O TPYIIIE
00BEKTOB. a) (hOPMBI,

0) TabIuIIbI,

B) OTYETHI,

T') 3aIIPOCHI.

7 OtoOpakaroT qaHHBIC 0a3bl, B 00JIee YIOOHOM IJIS TPOCMOTPA BUJC.
a) (hopMBbl,

0) TabIuIIkI,

B) OTYETHI,

I') 3aIpOCHI.

8 OTOOp MaHHBIX Ha OCHOBAHUU 3a/IaHHBIX YCIOBUH. a) GOPMBI,
0) TabIuIIbI,

B) OTYETHI,

I') 3aIpPOCHI.

9 BeiBog 0TOpMaTHPOBAHHBIX JAHHBIX 0a3bl, HA 1E€YaTh. a) GOPMBI,
0) TaOIuUIIEI,

B) OTYETHI,

T') 3aMpOoCHl.

10 Kakoli Tun nanHbIX B 6a3e HE CyIIECTBYET? a) IEHEXHbIH,
0) ¢ poBoH,

B) CUETYUK,

') TEKCTOBBIM.



1. 6
2. r
3. a
4. B
S. B
6. 6
7. a
8. r
9. r
10. 6
Bapmuanr 2

1 Yro Brirouaer B cebs noustue Mudopmanus?

a) CeneHust 00 00BEKTaX U ABICHUAX OKPYXKAIOIIEH cpellbl MX MapaMeTpax, CBOUCTBAX,
COCTOSIHUH.

0) Ceenenus o popmax mpeacTaBICHUS HHGOPMAIIIH.

B) COBOKYITHOCTB JCUCTBUI [Tl TPOU3BOJICTBA MATEPUATBHOTO MPOAYKTA.

r) COBOKYITHOCTb JICHCTBHIA, HAIIPABJICHHBIX IS JOCTHIKCHHS IOCTABJICHHOM LIEIIH.

2 Yro npexncrasiusier codoit noustue Mupopmanmonnas texunomnorust (UT)?

a) cUCTeMa METOJIOB U CITIOCO00B cOOpa, mepeiauu, HaKOIJICHUs, 00paOOTKH, XpaHEHUS,
MPEJICTaBICHUS U UCTIONb30BaHus nHGopMaruu. 0) Cuctema moaaep>KKu MPUHATHS
peLeHui.

B) Crioco0 mpezcraBieHust HHGOpMaIUN KIMEHTY.

r) Cucrema, OCHOBaHHAs HAa UCTIOJIb30BAHUHU UCKYCCTBEHHOT'O MHTEIUICKTA.

3 Lens nHGOPMAITMOHHON TEXHOJIOTUU?

a) [Ipon3BosacTBO MHpOpPMALIUN TS €€ aHATIN3a YEJIOBEKOM U MPUHATHS Ha €0 OCHOBE

pelieHus.

0) Brimyck MaTepuanbHOTO MPOIYKTA, YIOBIETBOPSIONIETO OMPEIETIEHHBIM
TpeOOBaHUSM.

B) Hakornenue Heobxoaumoit uHGpopMaIuu.

) BbIABISATE NIpUYMHBI OTKIIOHEHUS! 0€3 OIIEHKU COCTOSIHUSI 00bEKTa yIIpaBICHUS

4 Kakoi 13 KOMIIOHEHTOB HE UMEET OTHOIIEHUS K MPOU3BOCTBY HH(OPMAIIIOHHOTO
npoaykra?
a) COBIT TPOHM3BEICHHBIX MAaTEPUATLHBIX MPOYKTOB MIOTPEOHUTEITIO.
6) COop naHHBIX U EPBUYHON HHPOPMAITIH.
B) OOpaboTKa JaHHBIX U MOJyUYE€HUE PE3yNbTaTOB.
r) [lepenaua pe3ynbTaToB HHPOPMAITUH ITOJIH30BATEIIO IJIsl IPHHSTHS Ha €r0 OCHOBE
peIeHHs.

5 Yto npezncrasiusier coboit uHcTpymentapuii UT?

a) OIMH WIN HECKOJIBKO B3aMMOCBS3aHHBIX IPOTPAMMHBIX ITPOIYKTOB IS
OIPEEIEHHOTO THIIA

KOMIIBIOTEPA.



6) Cranku, o60opy10BaHNE, UHCTPYMEHTHI  T. [I.
B) LlenocTHas TeXHOIOTHYECKas CUCTEMA.
r) Cucrema, HCIOJNB3YIOIIas KOMIBIOTEPHYIO0 HHPOPMALMOHHYIO TEXHOJIOTHUIO.

6.Yro nmpexacrasinser coboii monstue Mudopmannonnas cucrema (MC)?

a) UenoBeKO-KOMITBIOTEpHAS CUCTEMA IS TTOAIEPKKH MPUHATHS PEIICHUN U
MIPOU3BOJICTBA MPOTPAMMHBIX POJYKTOB, UCIIOJIb3YIOIIAsl KOMIBIOTEPHYIO

MH(POPMAIMOHHYIO
TEXHOJIOTHIO.

0) KoMmruiekcHas mporpamma, TpancGOpMHUPYIOIIas OMBIT YKCIIEPTOB B KAKOW-THO0
o0nacTy 3HaHUH.

B) KauecTBeHHO HOBBIN MeTO] opranu3anuu padoTsl yeraoBeka Ha [1K.

r) Cucrema, UCTIOB3YIOMIasi KOMITBIOTEPHYIO MIHPOPMAIIMOHHYIO TEXHOJIOTHIO.

7 Jlnsa yero ucnonb3yrorcs MHGopMamoHHble TEXHOIOIMH NOJAECPIKKH TPUHATHUS
perieHuii?

a) [lnst ananuTuueckoil paboThl.

0) [ns pemenus 3aaa4 mpoOIEMHOT0 Ha3HAYCHHSL.

B) Jlns mocTymna nosp3oBaTens K yAaJleHHbIM 0a3aM JaHHbIX.

r) s pemieHust Xopouo CTPyKTYpUPOBAaHHBIX 3a/1a4.

8 B uem 3axitouaercs 1enab HHGopMarmoHHoi TexHoioruu [ognepxku
MIPUHSATHSL pelieHus?

a) BeipaboTka penienus.

6) COop nmepBUYHBIX JaHHBIX U 00paboTKa HHPOpPMAIUH.

B) OTpaxkeHue pealbHOro MUpa C MOMOILBIO KaKUX-JINOO CBEJCHU.

r) DneKTpoHHAast 00paboTKa TAHHBIX.

9 OcHOBHbIE JUCHMITIMHBI, HA KOTOPBIE OMUPAETCS] TEXHUYECKUH OIXO0/ K
aHaJIN3y UTHPOPMAITMOHHBIX CUCTEM:

a) UCCIIeIOBaHUE OTIEpaIlHil.

0) KOMIIBIOTEPHBIE HAYKH.

B) MOJUTHYECKHUE HAYKH.

T') yIpaBJIeHYECKHE HAyKH.

1) TICUXOJIOTHSI.

10 OGOCHOBBIBAIOT UCIIOIB3YEMOE TEXHHUECKOE U MTPOrPaAMMHOE 00eCIICUeHHE: a)
UCCIIeIOBaHKE OTIepaLnid.

0) KOMIIbIOTEPHBIE HAYKH.

B) MOJINTUYECKUE HAYKH.

I') yIipaBJleHYECKUE HAyKH.

11 OntumMu3anuio 1esTenbHOCTH HHPOPMAIIMOHHOM CUCTEMBI B LIEJIOM,
CHUHTE3UPYS TEXHUYECKUE U MTOBEJACHUECKHUE aCIIeKThl, pACCMaTPHUBAET a)
TexHn4eckui NoaAXoxH.

0) [loBeneHueCcKuit MOIXO.



B) COIMOTEXHUUECKUN TTOIXOT. *

12 lNonnepxuBaroT GYyHKINHU INIAHUPOBAHUS, KOHTPOJIS U MIPUHSTUS PELICHUH,
00JIaJ]af0T OTPAaHUYCHHBIMU aHATTUTUYECKIMH BO3MOKHOCTSIMH.

a) Cucremsl nojgaepkku npunstus pemenuit (CIIIIP).

0) ABTOMaTU3UpPOBaHHbIE cucTeMbl yrpasiaeHus (ACY).

B) DKCIIEPTHBIE CUCTEMbI, aBTOMaTU3UPOBAHHbIE cucTeMbl ITpoekTupoBanus (CAIIP).

r) [Ipodeccronanbabe 1 OPUCHBIE CUCTEMBI.

13 O6cnyxuBaroT yrpaBieHYECKU ypOBEHb B opranu3anuu. a) CucteMbl
noajepkku npuHsaTus pemenuid (CIIIP).

0) ABTOMaTU3UpPOBaHHbIE cucTeMbl ynpaiaeHus (ACY).

B) DKCIIEPTHBIE CUCTEMbI, aBTOMaTU3UPOBAHHbIE cucTeMbl ITpoekTupoBanus (CAIIP).

r) [Ipodeccronanbabie 1 OPUCHBIE CUCTEMBI.

14 CnocoOcTBYIOT MHTETpALIMM HOBBIX 3HAHUI U OIIbITA IPAKTHUECKOMN
JeSITeIbHOCTH MPEANPUATHS.

a) Cucremsl nogaepxku npunatus pemenuit (CIIIIP).

0) ABTOMaTH3UpPOBaHHbIE cucTeMbl yrpaBieHus (ACY).

B) DKCIIEPTHBIE CHCTEMBI, aBTOMaTHU3UPOBaHHbIE cucTeMbl IpoektupoBanus (CAIIP).

r) [IpodeccrnonanbHbie 1 ODUCHBIC CHCTEMBI.

15 O6cnyxuBaroT HHGPOPMAITMOHHBIE TTOTPEOHOCTH CIIEIIUAIMCTOB B PA3INIHBIX
o0JacTax 3HaHUH.

a) Cuctemsl nogaepxku npunatus pemenuit (CIIIIP).

0) ABTOMaTH3UpPOBaHHbIE cUcTeMBI yrpaBieHus (ACY).

B) DKCHEpPTHBIE CUCTEMbI, aBTOMAaTU3UPOBaHHbIE cucTeMbl MpoekTupoBanus (CAIIP).

r) [IpodeccronanbHble 1 OPHUCHBIE CUCTEMBI.

16 TToTeHITMAIEHBIC PE3YIIbTATHI JCHCTBUS BIUSHAS MTOCTABIINKOB: a) CHUKCHHE
IIEH.

0) Bricokoe kauecTBo.

B) [loBbIlIeHME TIEH.

r) CHIDKEeHUE KadecTBa U 00CTyKHUBAHUSI.

1) [ToBbIlIeHNE KOHKYPEHITUH.

17 IorennmansHoe ucnonb3oBanue UT 11 mpoTHBOAECHCTBUS PHIHOUYHBIM CHIIAM:
a) CHM)KEHHUE LIEH.

0) IloBbIeHNE TIEH.

B) [loBbIlIIEHNE KOHKYPEHIINH.

r) @opmupoBanue 0apbepoB Ha BXO/I.

1) YiydiieHne COOTHOIICHHS LIeHa/KauecTBO.
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KonTtpomupyemsie komnerenuuu: [1K-10

Oyenka KomMnemeHyull OCyuecmeaisiemcs 8 COomeemcmeauu ¢ maoauyei 4.

BOHpOCLI K 3K3aMEHy

1. [TakeThl MPUKIIATHBIX TPOTPaMM B TPOPECCUOHAIBHON JIEATSILHOCTH.

2. OmnpeneneHne MakeToB NpUKIaaHbIX nporpamMm. Kimaccudukamms TTIIT.

3. Ocunossl unctawsinuu [T Hactpoiika cpeast TITII.

4, OducHbIe MakeThl MPUKIATHBIX ITPOTPAMM.

5. Kommynukanuonnsie [1T111.

6. Marematnueckue TIT1I1.

7. [ITIT npyrux cdep S3KOHOMUKH.

8. Merono-opuentupoBannsie II1I1.

9. [Taker npuxnanueix nporpamm MathCAD: nononHutenbHbie
BO3MOKHOCTH.

10.  Vnpasnenue Beruncienusmu B [T MathCAD.

11. Buszyanuzanus pe3ynbTaToB MAaTEMaTHIECKOTO MOICITUPOBAHUS ITYTEM
WCIIOJIb30BAHUS PACIIPEICIEHHBIX BRIYUCICHUN U TPATUIIUOHHBIX SI3BIKOB
MIPOrpaMMHUPOBAHUS.

12. TITIIT Statistica. 3agaur CTATUCTHYECKOTO aHAJIA3a.

13. OyHKIIUA aHajam3a JTAHHBIX, VIOPaBJICHUS JaHHBIMH,
TOOBIYH JAHHBIX, BU3yaJIM3alliH IaHHBIX C IPUBJIEYEHUEM CTATUCTUUECKUX
METO/IOB.

14, Hayunsie, nenoBsie, TpEXMEPHBIE U IBYXMEPHBIE TPAQUKH B Pa3IMUHbIX

cucTeMax KOOp/AWHAT, CHelUaTU3UpPOBAHHBIE CTATUCTHYECKUE IPa(UKU - TUCTOTPAMMBI,
MaTpUYHbIE, KaTerOprUpOBaHHbIE TPApUKH.

15.
16.
17.

Macrep».

[Tpo6remuo-opuentupoanusie TITI1.
[II1I1 HayyHOI 1 MHKEHEPHOU rpaduKu.
[TakeT cBOOOAHO pacpoOCTPaHAEMBIX IPUKIATHBIX TporpamMmm «JIuHyke



18.  Pabota ¢ npukiagHbIMU MakeTaMu cuctemMbl MatLab.

19. Pemenne kpaeBbix 3a1a4 B nakere PDE.

20.  3apmanue obiacTu M TPaHUYHBIX YCIOBUA. Pemenne kpaeBbIx 3a/1a4 B
nakere PDE. McxonHoe ypaBHEHUE 3a0a4H.

21.  UYwucnennsie MeTOABI pemieHus TuddepeHIInaIbHbIX YPAaBHEHUN U UX
peanuzanus B cucteme Matlab.

22.  Pemenue ypaBHeHuii B makere Mathematica.

23.  JluddepenmupoBanre u penieHre npocTedmux nuddepeHmaIbHbIX
YpaBHEHUM.

24.  HUurerpupoanue B nakere Mathematica.

25.  PasnoxeHue B psAI M BEIYMCIICHUE MIPEJICIIOB.

26.  I'paduxka B makere Mathematica.

27.  OcHoBbI IpoekTupoBanus u pazpadorku II1I1.

28.  IIpoextuposanme I1I1I1.

29.  Cocrasnsbie yactu [II1I1. MoaynbHbIi TpUHIUT HOPMUPOBAHHS MTAKETA.

30.  ®yHKUWU OTAETHHBIX MOJYJICH MaKeTa.

31.  Mogenb npeamerHoit oomactu TT1I1.

32. Craruueckas ¥ ITMHAMUYECKAst MOJIENU MIPEAMETHOM 00JIaCTH.

33.  BHemmHee ynpaBieHHE TAaKETOM.

34.  Unrepdoeiic IIII1.

35.  IIpunnuns! npoektupoBanus uaTepderica. Kpurepun xoporero auaiora.

36.  Ocob6ennoctu peanm3armu [1T111.

37. OYHKIMH YIPABISIOMUX U 00CTYKUBAIOLUIUX MOAYJIEH.

38.  Opranuzanus ynpaBJeHHUs C BXOAHBIM S3bIKOM KOMaHHOTO THIIA, C
SI3BIKOM THTIA MEHIO.

39.  IIpoekTupoBaHHe 0OCITYKUBAIOIINX MOIYJICH.

40.  TpeGoBaHus NpU MPOESKTUPOBAHUH CIIPABOYHBIX MOAYJIEH U MOy et

MIOMOIIH NPU 00paboTKe OMIMOOK.

Kontpomupyemsie kommnerennuu: [1K-10
Oyenxa Komnemenyutl OCyWecmeasienmcs 8 Coomseemcmauu ¢ madauyel 4.
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