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1. TACIIOPT ®OHJA OHEHOYHbIX CPEJICTB

no nucuuiuinie «lIpukiaanpie mporpaMmbl B MaTEMaTHKE

OneHouyHbIE CpEACTBA COCTABISIOTCS B COOTBETCTBUUM C pabouell mporpamMmoit
JTUCIUIUIMHBI U TPEACTaBISAIOT COO0N COBOKYIMHOCTh KOHTPOJbHO-U3MEPUTENIBHBIX MAaTepPHAIOB
(TumoBble 3amauM (3a7aHusl), KOHTPOJIbHBIE PaOOTHI, TECThl W JIp.), NMpPEAHA3HAUYECHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJIEHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OneHoyHbIE CPECTBA UCTIOIB3YIOTCS MPU MPOBEACHUH TEKYIIETO KOHTPOJIS
yCIIeBAaEMOCTH M MPOMEKYTOYHOM aTTeCTallUU.

Tabmuua 1 - [lepeyenp koMneTeHIHA, (POPMHUPYEMBIX B IMIPOLIECCE OCBOCHHUS

JOUCILUATIIINHBI
Kox H .
KOMIIETeH LK anMeHOBaHMe pe3yJibTaTa 00y4eHust
[1IK-10 CrnocoOeH TPUMEHSATh CHUCTEMHBIM TMOJIXOJ W MaTEeMaTHYECKHE METOIbl B

dbopmanuzanuu pemeHus MPUKIAIHbIX 3a1a4

[IK-10.1. 3naer 06a30Bble MONOXKEHUS (PYHIAMEHTAIBHBIX Ppa3JEIoOB
CUCTEMHOT'0 aHaJIM3a U MaTEMAaTHKU B 00beMe, HeoOXxouMoM J1jisi 00paboTKu
uH(pOpMallMM M aHanu3a JAaHHBIX B TMPUKIAAHON OO0NACTH; MPHUHIMIBI U
METOJIbI TIPOBEICHUS UCCIICIOBAaHUI B 0071acTH MH()DOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTHH; TEXHUKU TUIAHUPOBAHMUS M TPOBEACHUS BBIYHCIUTEIBHOTO
HKCIIEPUMEHTA.

[IK-10.2. Ywmeer ¢opMymupoBaTh H JOKa3blBaTh HambOOJIee BaKHBIC
pe3yNbTaThl B MPUKIAIHBIX O0JIACTSAX; MPUMEHSATh YHCICHHBIC METOJBI IS
pelieHus TPUKJIAJAHBIX 3a/a4; MPOrPaMMHO PEaIM30BaTh BBIUMCIUTEIHHBIN
HKCIIEPUMEHT  TOCPEACTBOM  SI3bIKOB  MPOTPaMMHUPOBAHUS  WUIU  C
WCIIOJIb30BAHUEM CHEIUAIN3UPOBAHHBIX MAKETOB NPHUKIAJAHBIX IPOrpamm;
pa3pabaThIBaTh aJrOPUTMBI PEIICHUS KOHKPETHBIX 3a7ad.

[1K-10.3. Brnanmeer HaBbIKaMH TOCTAaHOBKM 3a/Jaud; HAaBBIKAMU pPabOTHI C
O6ubauorpaguueckuMy HUCTOYHHKAMU HMH(OpPMAalMM; HaBbIKAMHU pEIICHUS
MOCTABJICHHBIX 3a7a4 B TNPEJAMETHOW 00JacTH B paMKaxX BBIOPAHHOTO
npodus.

KoneunbiMu pe3ynbTaTaMud OCBOEHHMSI JUCLUUIUIMHBI SIBISIFOTCS  c(POPMHpPOBAHHbBIE
KOTHUTUBHBIEC JECKPUITOPBI <«3HATh», «YyMETb», «BIAJETh», PACIUCAHHBIE IO OTACIbHBIM
KOMITeTeHIIMAM. POpMHUpPOBAaHHE JIECKPUNTOPOB IMPOUCXOAUT B TEUEHHE BCErO0 CEMECTpPA IO
JTamaM B paMKaX KOHTaKTHOM paOoThl, BKJIIOYAIOMIEH pa3duYHble BUABI 3aHATHH U

CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3IUYHbIX (POPM U MeTO/I0B 00yueHus (Tabin.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIIECCE M3YUCHHS TUCIIUIUIAHBIL:

Kon YpoBeHb WNHnukaTtopsl noctiken] Buy yueOHbIX 3aHaTHi | ,| KoHTponupyemsie pasnensl U TeMsl| OLieHOUHbIE
KOMIIETCHIIMU | OCBOCHUSA KOMIIETEHLMI pa60Tbl, (bopMLII/I METOIBI ,I[I/ICI_II/IHJ'II/IHBI3 CpCACTBa,
KOMIIETEHIINH o0y4eHwus, HUCIIOIB3YCMBIC  IJIA
CIOCOOCTBYIOIINE OLCHKH YPOBHA
(bopMUpOBaHHIO C(i)OpMHpOBaH:IOCTI/I
Pa3sBUTHIO KOMIIETEHIIMI KOMHCTCHIIH
1IK-10 3naem
Henocrarounsiii | [IK-10. Crynentr He cnocobeH | JIekipmoHHbIE u| Tema 1. [TaxeTsl Texkymuil KOHTPOJIb
YpOBEHb NPUMEHATh CUCTEMHBLIM IOAXOA U | IPAaKTUYECKUE  3aHATHUS, | IPUKIAJAHBIX NPOrpaMM B — YCTHBIA ompoc,
MaTeMaTU4CCKue METOJIbI B | caMOCTOsTeNIbHAsL paboTa | MpodhecCHOHAIbHON KOHTPOJIbHAS
popmanuzanun PCHICHUS | 0OyYaIOIIUXCS, NIEATENILHOCTH pabora,
IIPUKJIAHBIX 3a/1a4. IIOArOTOBKA M caada | Tema 2. TECTUPOBAHUE,
He  snaer  dyHzaMeHTaIbHBIX MIPOMEKYTOUHOU MeTo0OpHEHTHPOBaHHbIe | 33IIHTa OTYETOB 110
paszienoB KHOEPHETHKH; PUHLMIOB | arrecTalrui. ann NPaKTHYECKIM
u METOJIOB MIPOBEACHUS paGoTtam
UCCJIEJOBaHUM B obnactu Tema 3.
KHUOCPHETUKH, a TaKKe HE 3Haer, IpobneMnoopHeRTHpOBAHH
4TO MPEACTABIISIOT coboit bie HIIT Tema 4.
DK30CKEJIETHI: Ha3HauY€HHE u Teoperuteckue OCHOBEI
KJaccupUKaIus IK30CKEJIETOB, MPOEKTHPOBAHNA # paspaboTKH
CYILIECTBYIOIINE KOHCTPYKIIUHU T
DK30CKEJIETOB, a TaKxe
MHUKPOPOOOTHI.

! JleKMOHHbIE 3aHATHSA, TIPAKTHIECKUE 3aHATHS, Ta0OPATOPHBIE 3aHATHS, CAMOCTOSATENbHAs paboTa. ..

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

CHOCO6CTByIOIIII/Ie Ppa3BUTHUIO Y 06yanOIHI/IXCH HaBbIKOB KOMaHﬂHOfI pa6OTI)I, MEXKIMYHOCTHOM KOMMYHUKAIIUU, TPUHATUA pemeHHﬁ, JUACPCKUX KaUCCTB.

3 HaumeHOBaHMe TeMEI (paszena) 6epercs u3 paboueil MporpaMMbl JUCIUILTHHEL.

4 O1ieHOYHOE CPENCTBO JOIKHO BEIOMPATHLCS C YIETOM 3aIUTAHUPOBAHHBIX PE3YJILTATOB OCBOCHUS JUCIATUINHEI, HAPUMED:

«3HATb» — CO6CCC,Z[OBEIHI/IC, KOJIJIOKBUYM, TECT...

«YMeTb», «Brasers» — MHANBULYaIbHBINA HIIM TPYIIIOBOI IPOEKT, Kelc-3a1a4a, 1enoBas (poseBas)

urpa, noptdoimo. ..




Bba3oBrrit I1K-10.1. CtyneHt nMeeT | JIeKIInoHHEIE n| Tema 1. Ilakersl mnpuknaaHeix | Tekymuid KOHTPOJb
YPOBEHB HECHCTEMAaTHU3UPOBAHHBIC 3HAHUS O | MPAKTHYECKUE  3aHATHA, | MPOTpaMM B TPO(PECCHOHAIBHON | — YCTHBIA  OMpOC,
byHIaMEHTATBHBIX paszenax | caMoCTosATeNbHas paboTa | ACATEIHHOCTH KOHTPOJIbHAS
KHOEpPHETHKH; MIPUHITATIAX U | o0yJarommxcs, pabora,
METOoIax MOArOTOBKA
MIPOBEACHUS UCCIICIOBAHUM B U cJa4a MPOMEXKYTOYHOU Tema 2. MeTOI0OpHEHTUPOBAHHBIE | TECTUPOBAHUE,
o0acTu KHOSPHETUKH. aTTeCTallUU. TIIIII 3aIUTa OTYETOB I10
[Toka3pIBaeT MOBEPXHOCTHHIE 3HAHUS Tema 3.| OIPaKTHICCKUM
0 K30CKeJIeTaX 1 MHKPOpOOOTax. [IpoGIIeMHOOPHEHTHPOBAHHBIC paboram
TIIIIT
Tema 4. TeopeTuyeckue OCHOBBI
MPOCKTUPOBAHUS U  Pa3pabOTKH
TII1IT
Cpennuit [IK-10.1. CrygeHT 3HaeT OocHOBHOE | JIGKUMOHHBIE U Tema 1. [Takets! Texkymuii KOHTPOJIb
YpOBEHBb CcoIepIKaHue MaTepuana | IpakTHYECKUE MPHUKJIATHBIX TPOTPaMM B — YCTHBIA ompoc,
AU CHUIITTUHEL. 3Haer 3aHsTHS, paboTa B po(heCcCUOHATLHOM KOHTPOJIbHAS
(dbyHI1aMeHTalbHbIE Pasziensl | yanpIx rpymmax, NeSATENbHOCTH paboTa,
KHUOEPHETUKH; TIPUHLIUIIEI K METOIbI MHTEpaKTUBHAS Tema 2. TeCTHPOBAHIE,
HEOBeHeHH’I . HCCICAOBaHNH B JIEKIINs, TUCKYCCHS, MeTon00pHERTHpOBaHHbIe | 3AIATA OTYETOB 110
00JIaCTH  KMOEpHETHKH, a TaIgKf camocToATeNnbHas  paboTa T [IPAKTHYECKIM
3HAET, YTO TMPEICTABIISIIOT COOOM
? pel 06yqa}0nmx0ﬂ, pa60TaM
9K30CKEJIETHI: Ha3Ha4YeHUE u Tema 3.
MOATOTOBKA u craya
KIaccupuKanus 9K30CKEJIETOB, N [TpoGeMHOOpUEHTHPOBAHH
MIPOMEKYTOUHOM
CYILIECTBYIOIINE KOHCTPYKIIUU wie TITIIT
9K30CKEJIETOB, a Taroke | dTTecTaln.

MHUKPOPOOOTHI, HO IOMTYCKAET
HE3HAYHUTEJIbHBIE OMNOKH

Tema 4. Teoperuueckne OCHOBBI
MPOCKTUPOBAHUSI U  Pa3pabOTKH
TIITIT




Bricokuit [IK-10.1. CryaeHT 3HaeT, noHUMAET, | JIeKIIMOHHBIE U Tema 1. [TakeTsr Tekymuii KOHTPOJIb
YPOBEHb BBIJICJIAET TIJIaBHBIE IIOJIOKEHMS B | MPAKTUYECKHE NPUKJIAJHbIX IPpOrpaMM B — YCTHBII ompoc,
H3YYEHHOM MaTepuajie U CIOCOOeH 3aHATHS, paboTa B npogeccuoHaTbHON KOHTPOJIbHAs
AaTb  KPaTKyK0  XapaKTCPUCTHKY | MaJIbIX I'pyIIIax, NEeSITeIbHOCTH pabora,
OCHOBHBIM HJIESIM NIPOPAOOTAHHOTO | yHTepaKTHBHAS Tema 2. TECTHPOBAHHUE,
MaTepHaa JMCLHIITHHEDL JICKLIA, AUCKYCCHA, MeTom00preHTUpOBaHHbIe | 3AIIMTa OTYCTOB IO
3Haer (byHHaMeHTaHBHHe PasICIbL | camocTosTENBHAS pa60Ta TIIIIT NPaKTHYCCKUM
KHUOEpPHETUKH; IPUHLUIIBI U MUCTOI[BI 0GyUaroIuXCsl, Teua 3 paboram
IIPOBEJICHUS UCCIIEIOBaHUI B | mogroroBKka M cjaya :
o0macTé  KMOGPHETHKH, a TaKXKe | qpomeKyTOYHOM IIpobieMHOOpHEHTHPOBAHH
3HAeT, 4YTO MPEJACTABIAIOT COOOH | arrecrammn. sie [TT1T1
9K30CKEJIETHI: Ha3zHaueHHe u Tema 4. TeopeTuueckue OCHOBBI
Kkjaccuukanus 9K30CKEJIETOB, IPOCKTHPOBAHUS H  pa3pabOTKH
CYLIECTBYIOLIME KOHCTPYKLIMHU [IIIII
9K30CKEJIETOB, a TAKKe
MUKpPOPOOOTBHI.
Ymeem
ba3zoBbrit ITK-10.2. CryneHt ymeeT | JIeKUHOHHBIE U Tema 1. ITaxeTsl Texymuin KOHTPOJIb
YpOBEHb dopmynupoBaTh W JJOKa3bIBaTh | IPAKTHYECKUE NPUKIAJHBIX IpOrpaMM B — YCTHBIM ompoc,
HauOosee BaXHbIE pE3yJbTaThl B 3aHATHA, paboTa B npodeccuoHaIbHON KOHTPOJIbHAS
KI/I6€pH€TI/I‘I€CKI/IX O6J'IaCT$[X; MaJlbIX I'pyIiiax, IeATECIbHOCTH paﬁoTa,
pa3pabatbIBaTh QJIITOPUTMBI | UHTEPAKTUBHAS Tema 2. TECTUPOBaHUE,
pelIeHns KOHKPETHBIX 3a/1a4, YMEET JCKIIUS, TUCKYCCHS, MeToN0OpHEHTHPOBAHHble | 3IHTA OTYETOB 110
paspabaTeiBaTh  TpeOOBaHMS K | CAMOCTOsTENbHAs — paboTa T IIPaKTUYECKUM
cucTeMe ynpasieHus | 00yJaroIuXxcs, Tena 3. paboram
MHOI'O3BCHHBIM  3K30CKCJICTOHHBIM | IIOATOTOBKA u caa4a
KOMILIEKCOM, ANTOpUTMBI | TPOMEKYTOUHOI [TpoGneMHOOpHEHTUPOBAHH
yIpaBiIeHUS poboTamu, Kak | aTTecTaluu. pie T

MHOI'OarcHTHbIMM CUCTEMaMH, HO
JIOTTyCKAET OITUOKH.

Tema 4. TeopeTuueckue OCHOBBI
MPOEKTUPOBAHUS U  Pa3pabOTKH

TIIIIT




Cpennuii [1K-10.2 CryneHt ymeer | JlekuvoHHbIE U Tema 1. [TakeTsl Texkymui KOHTPOJIb
YPOBEHb dopmynupoBaTh W JOKa3bIBaTh | IPAKTHYECKUE MIPUKIAIHBIX [pOrpaMM B — YCTHBIM ompoc,
HauOosee BaXHbIE pE3yJIbTaThl B 3aHATHS, paboTa B npodeccuoHaTBLHON KOHTPOJIbHAS
KHOEPHETUYECKUX 00J1acTaX; | MAJIBIX TPYIIIAX, NIESITEIIBHOCTH pabora,
pa3pabaThIBaTh QIrOPUTMBbI | UHTEPAKTUBHAS Tema 2. TECTUPOBAHUE,
pElIeHUs] KOHKPETHBIX 3a/1a4, YMEEeT JIeKIMs, TUCKYCCHs, MeTOI00pHEHTUPOBaHHble | 3AIIMTa OTYETOB IO
pa3zpabaThIBaTh TpeOOBaHUS K | camocTosATeNbHas  pabora TITIIT MIPaKTHYECKUM
CHUCTEME yOpaBICHUSI o0y4aromuxcs, Tema 3 pabotam
MHOI'O3BCHHBIM  DK30CKCJIICTOHHBIM | IIOATOTOBKA u caa4da '
. [TpoGieMHOOpUEHTHUPOBAHH
KOMILJIEKCOM, QJITOPUTMBI | IPOMEKYTOYHOU —
bl€
yIpaBJICHUS poboTtamu, Kak | arreCralnuu.
MHOTOar€HTHBIMH CUCTEMAMH. Tema 4. Teoperuueckue OCHOBLI
IIPOEKTUPOBAHUS U  pa3pabOTKH
TIIIIT
Beicokuii ITK-10.2. CryneHt ymeer | JlekunoHHbIE u| Tema 1. [TakeTsl Texymuii KOHTPOJIb
YpPOBCHB CaMOCTOSTEIILHO, 6e301mnO0YHO | TPAKTUICCKUE 3aHATHS, | TIPUKIIAOHBIX HPOTpaMM B — YCTHBIA oOmpoC,
dbopMynupoBaTh U JI0Ka3bIBaTh paboTa B MalbIX IPYINAX, | gpodecCHOHATbHOM KOHTPOJIbHAS
Haubonee BakHble pe3yabTarhl B | AHTCPAKTHBHAA — JICKIHA, | jogrenppocTH pabora,
KHOEPHETUYECKUX obnactsx; | AACKYyCcCHi, Tema 2. TECTUPOBAHUE,
caMmocTosiTenbHas  paboTta
pa3pabarbIBaTh AJITOPUTMBI 5 MeTOR0OpHEHTHPOBAHHble | 33IIMTA OTYETOB IO
oOyuaromuxcs
pelIeHNs KOHKPETHBIX 3a/1a4, YMEeT yHarom ’ nininl IPAKTUYECKUM
MOArOTOBKA M clada
pa3pabaThiBaTh TpeOOBaHUS K N T 3 Too6 pabotam
MIPOMEKYTOUHON e€Ma . POOJIEMHO-
opueHntupoBannsbie [1T1I1
CHUCTEME YIPaBIEHUS | aTTECTALUU. Tema 4. TeopeTudeckue OCHOBBI
MHOT'03BEHHBIM  9K30CKEJIETOHHBIM IPOEKTUPOBAHUS M  pa3pabOTKH
KOMILIEKCOM, aJIrOPUTMBI [T
YIPABICHUS pobotamu, Kak

MHOT'OAar€¢HTHBIMU CUCTCMaMU

Braoeem




ba3zoBbIit I1K-10.3. Crygentr Ha ©0a30BoM | JIeKIIMOHHBIE H Tema 1. ITakeTsl Texkymui KOHTPOJIb
YpOBEHD YpOBHE BJIa/IC€T HAaBbIKAMH PEIICHUS | IPAKTUYECKUE NPUKIAAHBIX IIporpaMm B — YCTHBII ompoc,
[IOCTABJIEHHBIX 3aJ1a4 B MPEIMETHOU 3aHATHS, paboTa B npodeccuoHaIbHOM KOHTPOJIbHAS
objacTh B paMKax BBIOPAHHOIO | MaJIbIX IPYIIAX, NeSATETbHOCTH pabora,
npoduns; MeTomamMu  pa3pabOTKH | HHTCPAKTUBHAs Tema 2. TECTUPOBAHHUE,
JKCIEPTHBIX cucreM o JIeK1M, TUCKYCCHs, MeTOI00PHEHTHPOBaHHble | 3AIIMTa OTYETOB I10
HCIIOJIb30BAHUIO caMoCTOsATENbHAs ~ paboTa TITIII MIPAKTUIECKUM
POOOTOTEXHUUECKHUX CpPEACTB, 00y4aromuxcs, Tema 3 pabotam
IIPOCKTHPOBAHHA ACY ¢ | HoAroToBka UH crata [IpoGemMHOOpHUEHTUPOBAHHBIE
HUCII0JIb30BAaHUEM CHUCTEMHOTI0 | IPOMCKYTOYHOHU I Tema 4. Teopernueckue
aHaim3a, MaTeMaTH4YECKOIro U | aTTeCTalliu. OCHOBEI MPOEKTHPOBAHHS "
MMUTALIMOHHOTO MOJIETIMPOBAHUS paspaGoTiu TTTTTT
JUTSL cUCTEM pa3IMyHOro
Ha3HA4YCHMUS.
Cpennuit I1IK-10.3. Crynent BiIazeeT | JIeKHUOHHBIE U Tema 1. ITaketnl Tekyumii KOHTPOJIb
YPOBEHB 3HaHUSMU BCETO U3YYEHHOTI'O | IPAaKTHUYECKUE NPUKIAAHBIX [porpaMm B — YCTHBIM ompoc,
Marepuana. Briageer — HaBbIKaMH 3aHATHS, paboTa B po(hecCUOHATTLHOM KOHTPOJIbHAS
pelieHus TMOCTaBJICHHBIX 3a/Jad B | MaJlbIX IPYIIax, JeATEIbHOCTH pabora,
nmpeIMeTHOW o0nacTh B paMKax | HHTCpaKTUBHAs Tema 2. TECTUPOBAHHUE,
BBIOpaHHOTO TPOGUIs; METOAaMH JICKIIHS, TUCKYCCHS, MeTOR0OpHEHTHPOBaHHbIe | 33IIHTa OTYETOB IO
pa3pabOTKU 3KCIEPTHBIX CHCTEM IO | CAMOCTOATEIbHAA pabota TITIIT OPAKTUYECKUM
HMCIOJIb30BAaHUIO 00yyarommxcs, Tema 3. pabotam
POOOTOTEXHUUECKUX cpencts, | MOATOTOBKA u clada
HPOEKTHPOBAHH ACY ¢ | mpomesyToumo [IpoGnemMHOOpUEHTHPOBAaHH
HCIIOJIb30BAaHUEM CHUCTEMHOTO | ATTCCTAlMH. pre T
AHAIH3A, MATEMATHYECKOro - Tema 4. Teoperuueckue OCHOBBI
UMHUTAMOHHOTO  MOJEIMPOBAHUS TMPOSKTHPOBAHHS M Pa3pabOTKH
JUTSL CUCTEM pa3IuYHOTO T
Ha3HAYCHHS.
Beicoknii I1K-10.3. CryneHt Biageer| JIekunoHHbIE u| Tema 1. Ilakersl npuxiagHbix | Tekylmuil KOHTPOJIb
YPOBEHB KOHHCHTyaHBHO-HOHHTHﬁHLIM MPaKTUYICCKHUC 3aHATHA, HpOFpaMMBHpO(bCCCHOHaHBHOﬁ — YCTHBIﬁ OIIpocC,

arrapaToMm.

paboTa B MaJbIX rpyMIax,

KOHTPOJIbHAA




Brnageer Ha  BBICOKOM  ypOBHE
HABBIKAMHU PEIICHUS TOCTaBICHHBIX
3aJa4 B MPEIMETHOW o00iiacTu B
paMKax  BBIOpAaHHOTO  TPOQUIIS;
METOoJIlaMU pa3pabOTKU SKCIEPTHBIX

CUCTEM 1o UCIIOJIb30BaHUIO
POOOTOTEXHUUYECKUX CPEICTB,
MPOEKTUPOBAHUS ACY c
HCIIOJIb30BaHUEM CUCTEMHOT'O
aHaiu3a, MaTEeMaTHYECKOTO u
MMUTAIIIOHHOTO MOJICTTUPOBAHUS
TUISE CUCTEM Pa3IM4HOTO

Ha3Ha4YCHUA.

WHTEepaKTUBHAS

JEeKIMs, TUCKYCCHS,
camocCTosITeNIbHas  pabota
oOyJaromuxcs,
MOJArOTOBKAa W cjaaya
IIPOMEKYTOUHOU
aTTeCTAIlHH.

JIeSITeIIbHOCTHU

Tema 2.
MeToa00preHTUPOBAHHBIC

TIIIIT

Tema 3.

[IpoGemMHOOpHUEHTUPOBAHHBIE
[T Tema 4. Teoperuueckue
OCHOBBI MPOEKTUPOBAHHUS 51
paspabotku [TITIT

pa0ora,
TECTHPOBAHUE,
3alUTa OTYETOB 110
MPAKTUYECKUM
pabotam




2. MEPEYEHb OHEHOYHbIX CPEACTB?

Tabnuua 3
Ne | HaumeHoBaHue | XapakTepUCTHKA OLICHOYHOT'O CPEICTBA [IpencraBnenue oneHoyHoro cpencrsa B POC
OLICHOYHOI'0
cpencrsa
1. VYernbiii onpoc | CpeacTBO KOHTPOJIS YCBOSHMs yU€OHOT0 MaTepuana TeMbl, pa3zesa Wil pa3zenos | Bonpockl no remam/pasjenam TUCHUITIIMHbI
JUCLUIUIMHBI, OpPraHU30BaHHOE KaK y4yeOHOe 3aHiATHE B BUJAE coOece10BaHMs
npernojaBaress ¢ 00yyaromuMuUCs.
2. KontponsHas | Paznuyarot 3amauu v 3aaHus: KoMmIutekT pa3HOYpOBHEBBIX 3a/a4 (3a1aHH)
paboTa, 3a1KTa | a) penpoayKTUBHOTO YPOBHSI, O3BOJIAIOIIME OIIEHUBATh U JIMATHOCTUPOBATH 3HAHUE
OTHCTOB 10 ¢dakTHueckoro Mmarepuasna (6a30Bble IOHITHS, AITOPUTMBI, (AKTBI) M yMEHHE
TIPAKTHICCKUM | apyiibHO MCIIONB30BATh CIENUATbHBIE TEPMUHBI U TOHATHS, y3HABAHUE OOBEKTOB
padoram U3y4YCHUs B PaMKax OIPE/IEICHHOr0 pa3jieia AUCIUILINHEI,
0) pPEKOHCTPYKTHBHOI'O YpPOBHS, IO3BOJIIOIIME OLEHMBATh U JHArHOCTUPOBAThH
YMEHHS CHHTE3UpPOBaTh, aHAJIM3UPOBaTh, 00001IIaTh (GAKTUUYECKUH U TEOPETUUECKHUI
Mmarepual ¢  (OpMyJIHMPOBAaHHMEM  KOHKPETHBIX  BBIBOJOB,  YCTaHOBJICHHUEM
NPUYUHHOCIIEICTBEHHBIX CBA3EH;
B) TBOPYECKOIO YPOBHS, MO3BOJSIOIIME OLEHUBATh M JUATHOCTUPOBATH YMEHUS,
MHTErpUPOBATh 3HAHUS PA3IMYHBIX 00JacTell, apryMEeHTHPOBATh COOCTBEHHYIO TOUKY
3pEeHHUSI.
3. TectupoBanue | CpelcTBO, MO3BOISIONIEE OLEHUTh YPOBEHb 3HaHMI OOydaromierocs myreM Boibopa um | TecToBble 3anaHus
OAHOr0 M3 HECKOJBKHUX BapHaHTOB OTBETOB Ha ITOCTaBJICHHBIN BOIIPOC. Bo3MoxHO
HCIIOJIb30BAHHUE TCECTOBLIX BOIIPOCOB, IMPEAyCMATpUBAIOUIUX BBOI OGy‘IaIOIlII/IMCH
KOPOTKOT'O ¥ OTHO3HAYHOT'O OTBETA Ha IIOCTAaBJIEHHBIN BOIIPOC.
4. DK3amMeH Bomnpocsl k 3x3ameny

3. OMUCAHUE MMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIUIA

5 VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qeﬁ nporpaMmbl HaHHOﬁ JAUCHUIIIINHEIL.




OHGHI/IBaHI/IC PE3YIbTATOB O6y‘ICHI/I$I IO JUCHHMITIIINHE «MaremaTuka» OCYHECTBIACTCA B COOTBETCTBHHU C ITonoxenuem o TEKYyLIEM
KOHTPOJIE YCIIEBAEMOCTHU 1 HpOMeX(YTOqHOﬁ arrecrauguu 06yqa}oumxc;1.

[IpenycMOTpeHbI clieayromre BUIbl KOHTPOJIS: TeKYIIHi KOHTPOJIb (OCYIIECTBIIEHHE KOHTPOJIS BCEX BUIOB ayIUTOPHOI U BHEAYAUTOPHON
NEeSITeIbHOCTH 00Y4aroIIerocs ¢ 1eJIb0 MOTYYeHUs IEPBUYHON HHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILIUHBL) U
MIPOMEXYTOUHAsl aTTecTalus (OLIEHUBAETCS YPOBEHb M KaUeCTBO MOATOTOBKH MO AUCLUUILIMHE B LIEJIOM).

IlokazaTenu u KPUTCpHUH OUCHHUBaHWA KOMHeTeHHHﬁ, (l)OpMI/IpyeMBIX B IIPpOLECCE OCBOCHUA ﬂaHHOﬁ JUCHUIIIIMHBI, OIIMCAaHBI B TaoI. 4.

Tabmuia 4.



Kon YpoBeHb ocBoeHusi | MHauKaTtopbl Kpurepuu oniennBanus pe3ysibTaToB 00yUEHUS
KOMIIETEHIIUNA | KOMIIETEHIIUU AOCTHIKCHUA
KOMIIETEHIIUU
1IK-10 3Haer
Henocrarounstit yposens | [IK-10.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
O1eHKa «HE3aYTEHO. 8b10€151Mb 21AGHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
bazossiit yposens Ouenka | [/K-10.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCNbIMbl8Aem
«3aUTEHOY. 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennnii yposens Ouenka | [/K-10.1. 3naem ocHosuylo uacme Mmamepuana Kypcda, CHOCOOEH NpUMEHUmMb U3VYEHHbIl
«3aUTEHOY. Mamepuan Ha NpaKkmuke, UCNbIMbIBAEN He3HAYUMENbHble 3aMpPYOHeHUsl 6 peuleHUU
3a0ad.
Bricokuii yposens Ouenka | [7K-10.1. Iloka3zvleaem 2nyboKoe 3HaHUE U NOHUMAHUE MAMepUuand, CnocobeH npumMeHums
«3aYTCHO. U3YYEHHBIU MAmepuan Ha NPaKkmuke.
Ywmeer
ba30BbIi1 ypoBeHb 1IK-10.2. Ymeem e6ocnpouzsecmu me memee 50 % ocHosHO20 mamepuanra Kypca, O0OHAKO
ucnsimuleéaem 3ampyOHeHuUs: NPU peteHur NPaKmu4yeckux 3a0au.
Cpennuii ypoBeHb TIK-10.2. Ymeem pewamv cmanoapmuvie npogeccuonanivHvle 3a0a4u ¢ - NpUMEHeHUeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHble 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuii ypoBeHb TIK-10.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3adayu ¢ NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuand, Cnocobex
peuwiums 3a0ay4y npu usMeHeHuu GopmyIuposKu.
Bnaneer
ba3oBslIil ypoBeHb TIK-10.3. Cmyodenm 6nadeem OCHOBHLIMU HABLIKAMU MEOPEMUYecKo20 U NPpaAKmMuiecKkoeo

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

pazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb 1IK-10.3. Cmydenm 6n1adeem 3HAHUAMU BCE20 U3VHEHHO20 Mamepuand, 6naoeem HABbIKAMU
meopemuyecko20 U NPAKmuiecKko20 NpUMeHeHUs Memoo08 aHAIUMUYLECKOl 2eoMempul,
JIUHEUHOU aneebpbl U MamemMamuiecko2o avanuza. Hcneimvieaem He3HauumenvHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.

Bricokuii ypoBeHb 1IK-10.3. C80000H0 61a0€em HABLIKAMU MEeOPEeMULeCcKO20 U NPAKMULECKO20 NPUMEHEHUs

Memo0oo8 aHANUMU4ecKoU 2eoMempul, JIUHeNHOU aneebpbl U MaAmemMamuieckKo2o
amanuza, nokasvigaem 21y0OKOe 3HaAHUe U HOHUMAHUE U3YYEeHHO20 Mamepuaa.
Cmyoenm 61adeem KOHUENMYaibHO-NOHAMUNLHbIM ANNAPAMOM, HAYYHbIM SA3bIKOM U
mepMuHoao2uell NpopeccuoHanbHoU 0esamenbHOCHU.




. MeToguyeckne MaTepuaJibl, onpeaessiloiiye Npoueaypbl OHeHUBAHUS
4. MeToan4yeckue MaTepuaJbl, onpeaesonme npoue OlleHMBA
pe3yJabTaTOB 00y4eHUsI

3ananus B gopme yCTHOIO ompoca:
YCTHBI OMpOC HCIHOJIB3YeTCs Ui TEKYLIEro KOHTPOJS YCIIeBAEMOCTH OOydYaroluxcsi IO
JUCIUIUIMHE B KAdyeCcTBE MPOBEPKH pPE3yJIbTAaTOB OCBOEHHUS MaTepuana. KaxaoMy CTyIeHTY
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO chopmynrpoBaHHbINA Bonpoc. OTBET JOMKEH ObITh YETKUM U
KpaTKUM, COJEpallliM BCE OCHOBHBIC XapaKTEPUCTHKU OIUCHIBAEMOTo MOHATUSA. B cBoem
OTBETE CTYACHT JOJDKEH I0Ka3aThb YMEHHWs MPOCIEKHUBATh MPUUUHHO-CIEACTBEHHbIE CBS3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeNIbCTBA.

3ananus B popMe npakTudeckux pador. Komnijiekt pa3HoypoBHeBBIX 32124
(3agaHmuii)

[TpakTudeckas paboTa MpEACTaBISIECT COOOKH KOHTPOJIBLHOE MEPOIPHITHE 0 y4eOHOMY
MaTepuaty Kaxaou TeMbl (pa3zelia) IUCIUILUIUHBI, COCTOSIIEE B HHANBUAYaTbHOM BBINOTHEHUU
00y4armuMcsl TPAKTUUECKUX 3aJaHHi JIJIsl OLIEHKU IMOJIyYeHHBIX 3HAaHWUW, YMEHUN U BiaJleHUN
KOMIETEHIUSIMH, (POPMHUPYEMBIMU 1O JAHHOW AUCUUILIHHE.

BreimonHeHe  TpaKTHYECKHX pabOT  SABISETCS CPEICTBOM  TEKYIIETO  KOHTPOJS
YCIIEBAEMOCTH OOYYaIOIIUXCA MO JUCHHUIUIMHE W MOXKET BKIIIOYATh B C€0Sl CICAYIOIIME THIIBI
3aJaHUi: 3aJaHus TUIIOBOTO BHUJA M 3aJlaHUsl TBOPYECKOIO XapakTepa, MO pe3yJbTaraM
BBITIOJIHEHHS MPAKTUUECKUX 3aJlaHui oOydaromiue oQOpMIISIOT OTYETHI, COAEPKAIIME aHAIN3
MOJYYEHHBIX PE3YJbTATOB U BBIBOJBI.

TecToBble 3a1anus. 3agaHus B popme TeCTHPOBAHUS
Tect npencrasisger coO0l KOHTPOJILHOE MEPONPUITHE IO YIEOHOMY MaTepuaity KakIou

TeMbl (pa3zena) JAUCHUIUIMHBI, COCTOSIIIEE B  BBIIOJHEHUH OOYYarONIUMCS CHCTEMBI
CTaHJAPTU3UPOBAHHBIX 3aJaHUM, KOTOpasi MO3BOJIIET aBTOMATU3UPOBATh MPOLIEYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUHN 00y4aroIIerocs.

TecTupoBanue SIBIASETCS CPEICTBOM TEKYIETO KOHTPOJISI YCIIEBAEMOCTH OOYyYarOIIUXCS
0 JUCUUIUIMHE W MOXET BKIIOYaTh B ceOs cleayroulMe TUIBl 3aJaHuil: 3aJaHue ¢
€IMHCTBEHHBIM BBHIOOPOM OTBETAa W3 MPEJIOKEHHBIX BapHAHTOB, 3a/JlaHME Ha ONpeleTieHue
BEPHBIX M HEBEPHBIX CYKJICHUM; 3aJaHUE C MHOXECTBEHHBIM BBIOOPOM OTBETOB. B Kaxaom
3a/laHuu HEOOXOAMMO BbIOpaTh BCE NMPaBUIIbHBIE OTBETHI.

5. MartepuaJjibl 1l NPOBEACHUS TEKYLIEr0 KOHTPOJS U MPOMEKYTOYHON
arrecTanum

3aganus B (popMe YCTHOIO Oonpoca

Tema 1. IlakeTbl NPUKJIAJAHBIX NPOrpaMM B NpodeccHoOHAILHON
HeSITeJIbHOCTH

1) Omnpenenenre nakeToB npukiaaHbx nporpamm (ITIIT).
2) Knaccudukanus [III1.



3) OcHossl uacTausiiau TIII.

4) Hactpoiika cpeasr TIIIT.
5) OducHble MakeThl MPUKIAIHBIX TPOrPAMM.

6) Kommynukanuonunsie [T1I1.
7) Maremarnueckue [T1I1.
8) I npyrux cdep SKOHOMUKH.

Tema 2. Meroapo-opuentupoBannsbie IIIII
1) Tlaker mpuknagabix mporpamm MathCAD: momoHUTEIbHBIE BO3MOYKHOCTH.

2) VYnpasnenue Beranciaenusmu B [T MathCAD.

3) Busyanu3zauus pe3yabTaTOB MaTEMaTHUYECKOIO MOJICIHUPOBAHUS TYTEM
WCIOJIb30BAaHUS paclpeAeEHHBIX BEIYUCICHUN U TPAAUIIMOHHBIX S3bIKOB
MIPOrpaMMHUPOBAHHUS.

4) TIIIIT Statistica. 3aJaun CTAaTUCTHYECKOTO aHATIN3A.
5) Oynkuuu aHanm3a JIAHHBIX, yIOpaBICHHUs [TaHHBIMH,  JTOOBIUH
JaHHBIX, BU3YaJIH3all1H JIAHHBIX C IPUBJICYCHUEM CTATUCTUYCCKHX METO/IOB.

6) Hayunsle, nenoBbie, TpEXMEpHBIE U IByXMEpHbIE I'paUKU B pa3IMUHbIX
crcTeMax KOOpAWHAT, CHIeIUATH3UPOBAHHBIC CTATUCTHYECKUE TPAUKHU - THCTOTPAMMBI,
MaTpUYHbIE, KATErOPUPOBaHHBIE TPAPUKHU.

Tema 3. IIpo6.s1emHo-opuenTupoBannbie I

1) [II1I1 HayyHO 1 MHKEHEpHOU rpaduKu.

2) [TakeT cBOOOAHO pacTpoCTpaHsAeMbIX MPUKIAIHBIX TporpaMM «JIMHyKC
Macrepy.

3) Pabora ¢ npukiiagaeiMu nakeTaMu cucteMbl MatLab.

4) Pemenne kpaeBsix 3a1a4 B nakere PDE.

5) 3aganue o0JIaCTH U TPAaHUYHBIX YCIOBUH.

6) Pemenue kpaeBbix 3a1au B nakere PDE.

7) HcxonHoe ypaBHEHHE 3aa4H.

8) UYucneHnHble METOIbI pelieHns AU depeHInaIbHbIX YPaBHEHUH U UX

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

10)  duddepenuupoBanue u penieHne NpocTeHux 1udhepeHaabHbIX
YpaBHEHUM.

11)  HurerpupoBanue B nakere Mathematica.
12)  PaznoskeHue B psJl ¥ BRIYUCIICHHE TIPEIENIOB.

13)  I'paduxka B makere Mathematica.

Tema 4. OcHoBBbI IpoeKkTUPOBaHUSA U pazpadorku T
1) IIpoextuposanue I1III1. CoctaBusie wactu ITIII.



2) MopaynsHbII TpUHIUT GOPMUPOBAHUS MTAKETA.

3) OYHKIUMU OTACIBHBIX MOJIyJICH MaKeTa.

4) Mogenb npeamerHoit oonactu TTIIT.

5) Cratuyeckas ¥ TuHAMUYECKasi MOAENU MpeIMETHON 00IacTH.
6) Buemnee ynpasnenue nakerom. MuaTtepdeiic ITIIT.

7) [IpuHnume TpoeKTUpOBaHus HHTEpdeiica.

8) Kputepuu xopouiero nuasora.

9) Oco6ennoctu peanmm3aruu [ITIT.

10)  ®DyHKIUU yNPaBIAIOMKUX U 00CITYKHBAIOITAX MOJTYJICH.
11)  Opranuzanus ynpaBjieHHs ¢ BXOJHBIM SI3bIKOM KOMaHIHOIO TUIIA, C
SI3BIKOM THIIa MEHIO.

12)  IIpoextupoBaHHE 0OCITYKUBAIOLIUX MOAYJIEH.

13)  TpeGoBaHUs NMPH MPOSKTUPOBAHUU CIIPABOYHBIX MOJIYJICH U MOJYJICH
MTOMOIIH MTPU 00pabOTKE OMINOOK.

Kontpomupyemsie komnereHtmu: [1K-10 Oyenxa xomnemenyui
ocywecmensiemcs 6 coomeememeuu ¢ mabnuyet 4.

3ananus B popMme npakrudeckux pador. KommiekT pa3HOypoOBHEBbIX
3a1a4 (3agaHuii) Bapuanr 1

Cucrtema COCTOMUT M3 TPEX KOMIIOHEHTOB M TpeOyeT paboTOCTIOCOOHOCTH KaXKA0TO U3 HUX
B T€YCHHE 24 4acoB C MOHEAETbHHKA MO TSTHUIYY. BBIX0a M3 cTposi KOMIOHEHTa | MpoucxoauT
10 CJIEYIOUIEMY PacTIHCaHUIO:
[TonenensHUK = 0€3 BBIXOJIOB U3 CTPOSI
Bropuuk = 5:00 — 7:00
Cpena = 6e3 BbIX0/10B U3 CTPOs
Yersepr = 16:00 — 20:00
[Taranma = 8:00 — 11:00
Paccuuraiite MTBF 1 MTTR kommnonenTa 1 Pemenue:
MTBF = O6mmee Bpems padotsl (Total uptime)/Yucio c6oeB (Number of failures)
MTTR = O6mee Bpemst npoctost (Total downtime)/YUucno c6oes (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 ygac.
MTTR = 9/3 =3 yac.

oo o e

Bapmuanr 2
Cpennuii pasmep BBoAa/BbIBoja mnpuioxkenus 64 KO6. Ot mpoumsBomuTens AucKa

JIOCTYITHBI CIICTYIOIIHE XapaKTePUCTUKHU: cpenHee Bpemsi mowmcka = 5 Mmc; 7200 oO6opoToB B
MUHYTY U CKOpocTh nepenayn = 40 Mout/c. Onpenenuts MmakcumanbHoe IOPS, kotopoe moxer



ObITh, BBIIOJHEHO C 3TOrO JHCKa, A NpwiIokeHus. Mcmomb3ys 3TOT ciaydail B KauyecTBe
npuMepa, 00ObSICHUTH B3aMMOCBSI3b MEXKIY HCIIONIb30BaHueM aucka u IOPS.

Pewenue:

Hnst onpenenenust /O, BeimonusieMbIx quckoM, B cekyHay (IOPS), crayana Mbl JOTKHBI
OTIpeNieNIUTh BpeMsi, HeoOxoaumoe ansi obpaboTku omnoro 1/O. Bpewms, HeoOxomumoe s
obciyxuBanust I/O paBHo cymme Bpemenu noucka (E), 3amepxku Bpamienust (L), u BpemeHu
BHyTpeHHel nepenaun (X). RS = E+L+X

. Cpennee Bpems IIOMCKa 3a/1a€TCs Kak 5 McC.

. CpenHsis 3aiep>KKa BpallleHUsl ONpeessieTcsl Kak I0JOBUHA BPEMEHH,
HE00X0AUMOro I MOJIHOro 0bopoTa aucka B cekynay (RPS). CnenoBarensHo:
L=(0,5/(7200/60) = 4,167

. BryTtpennee Bpems nepenaun (X) ocHoBaHO Ha pa3zmepe /O u ckopocTu
nepeaayy JaHHbIX.

. T. o., Bpems, HeoOxoaumoe i nepenaun 64KB 1/0 uepe3 kanan 40MB/s = 64
K6/(40x 1000) Kb /cex = 1.6

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

. T. 0., MakcUMasbHOE KOJIHUYECTBO I/O, KOTOpPBIC AUCK MOXKET OOCTYKHUTh B

cekyHny, paBHo 1/RS =93 IOPS.

310 pemenue onpenenser yuciao IOPS nucka, KoTopoe MOXKET ObITh JOCTUTHYTO TOJIBKO
IIPU BBICOKOM cTerneHu ucnoiab3oBanus (okomo 100 %) xoHTposepa aucka. [lpu takoit BeICOKOM
3arpy3ke, BpeMs OTKJIMKa Ui HPUIOXKEeHHUs OydeT odeHb BBICOKUM. /[l mnpuiioskeHuid,
YyBCTBUTEJIbHBIX K IPOM3BOJUTEIBHOCTH, HCIIOJIb30BAaHHE AMCKOBOIO MPOCTPAHCTBA JIOJIKHO
ObITh He Oosbie 70 MPOLIEHTOB, U JOCTMXKEHUS NMPUEMIIEMOrO0 BPEMEHM OTKIMKa. B sToMm
ciyuae, konuyectBo IOPS Ha 70 mpoueHTOB MCHOIb3yeMOCTH OyJieT pacCUMThIBaThes Kak 93 x
0,7 =65 1I0OPS.

Konrtpomupyemsie komnereniuu: [1K-10 Oyenka komnemenyuu
ocyujecmensaemcs 6 coomeemcmeuu ¢ maoauyeu 4.

TecToBbie 3ananusA. 3ananusa B popMe TECTHPOBAHUS
Bapmuanr 1

1 CYBJ - 310 cieuuanpHas ...... , BBIITOJIHSAIOIIASL OIIEpaIiy 110
CO3/1aHHI0 0a3 JaHHBIX, MOMCK U COPTUPOBKA JIAHHBIX B HUX. a)
MTOMOIIIb,

0) mporpamma,

B) MOJIIpOrpaMMa,

) YTHINTA.

2 CYBJI M. Access Bxoaut B mmakeT Office?
a) 1a,
0) HeT.



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

B) OKHO 0a3bl JIaHHBIX,

r) okHO M. Access.

4 CxonbKO OKOH 0a3 TaHHBIX MOKET OBITh OTKPBITO OJTHOBPEMEHHO B M.
Access? a) 2,

0) 3,

B) 110 MOIIHOCTH ON€PAaTUBHON MaMsTH,

r 1l

5 Ckonbko Bcero (popM npeacTaBiIeHUs JAaHHBIX UMEET 0a3a TaHHBIX? a)
3,

0) 6,

B) 4,

r) S

6 CiyXar JJisi XpaHEeHUs! CTPYKTYPUPOBAHHBIX JaHHBIX O TPYIIIE
00BEKTOB. a) (hOPMBI,

0) TabIuIIbI,

B) OTYETHI,

T') 3aIIPOCHI.

7 OtoOpakaroT JaHHbIe 6a3bl, B 60Jee yI00HOM AJ IPOCMOTpa BUJE.
a) (hopMBbl,

0) TabIuIIkI,

B) OTYETHI,

I') 3aIpOCHI.

8 OTO0p MaHHBIX HA OCHOBAHUU 3aJJaHHBIX YCIOBUH. a) (hOPMBI,
0) TabIuIIbI,

B) OTYETHI,

I') 3aIpPOCHI.

9 BeiBoz1 OTOpMATHPOBAHHBIX JAHHBIX 0a3bl, HA MeYaTh. a) (POPMBI,
0) TaOIuUIIEI,

B) OTYETHI,

T') 3aMpOoCHl.

10 Kakoli Tun naHHbIX B 6a3e HE CyIIECTBYET? a) IeHEKHbIH,
0) ¢ poBoH,

B) CUETYUK,

') TEKCTOBBIM.
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Bapuanr 2
1 Yto BrimtouaeT B cebst monstue Mabopmanms?

a) CeneHust 00 00BEKTAX U SABICHHUSX OKPYXKAOIIEH Cpellbl X MapaMeTpax, CBOWCTBAX,
COCTOSIHUH.

0) Ceenenus o popmax mpeacTaBICHUs HHGOPMAIIIH.

B) COBOKYITHOCTB JCHCTBUI JUIsl TPOU3BOJICTBA MATEPUATBHOTO MPOYKTA.

r) COBOKYITHOCTH JICHCTBHIA, HAIIPABICHHBIX ISl JOCTHKCHHS ITOCTABICHHOM TISITH.

2 Uro npencrasiser coboit moustue Muadopmarmonnas texuonorus (UT)?

a) cucTeMa METOIOB U CIIOCOO0B cOOpa, Iepeayn, HaKOIICHHS, 00pa0OTKH, XpaHSHUS,
NPEeCTaBICHUS U HCIIONIb30BaHus nHpopManuu. 0) CrcremMa Mmoaaep KU MPHHSTHS
peLeHui.

B) Crioco0 mpecraBinenust HHGOpMaIu KIMEHTY.

r) Cucrema, OCHOBaHHAasi Ha UCII0JIb30BAHUU HCKYCCTBEHHOT'O MHTEIIEKTA.

3 llens nHPOPMAIMOHHOMN TEXHOIOTUHN?

a) [IpousBoacTBO HHPOPMAIIMH [T €€ aHAJIN3a YEIOBEKOM U MPUHATHUS HA €70 OCHOBE

pelieHus.

0) Beimyck MaTepuanbHOTO MPOJIYKTA, YIOBIETBOPSIONIETO OMPEIeIECHHBIM
TpeOOBaHUM.

B) Hakornenue Heobxoaumoit uHGpopMaIuu.

r) BbIBIATE IpUYMHBI OTKIIOHEHUS 0€3 OIIEHKU COCTOSIHUSI 00bEKTa yIpaBICHUS

4 Kaxoii 13 KOMITOHEHTOB HE MMEET OTHOIICHHUS K TIPOU3BOJICTBY HH()OPMAITHOHHOTO
npoaykra?
a) COBIT MPON3BEICHHBIX MaTEPHAIIbHBIX TPOAYKTOB MOTPEOUTEITIO.
6) COop naHHBIX U EPBUYHON HHPOPMAITIH.
B) OOpaboTKa JaHHBIX U MOJyUYE€HUE PE3yIbTaTOB.
r) [lepenaya pe3ynbratoB HHGOPMAIIUU TOJIH30BATEIIO JUIsl IPUHSATHS HA €r0 OCHOBE
peIeHHs.

5 Yro npezncrasisier coboit uHcTpymMeHTapuii UT?

a) OIMH WIN HECKOJIBKO B3aMMOCBSA3aHHBIX IPOTPAMMHBIX IPOJYKTOB JUIS
OIPEAEIEHHOr0 THUIIA

KOMIIBIOTEpA.



6) Cranku, o6opy10BaHNE, UHCTPYMEHTHI  T. [I.
B) LlenocTHas TeXHONIOrHUECKast CHCTEMA.
r) Cucrema, HCIOJIB3YIOIIas KOMIBIOTEPHYIO HH(POPMAITMOHHYIO TEXHOJIOTHIO.

6.Yrto nmpexacrasinser coboii monstre Mudopmammonnas cucrema (MC)?

a) UenoBeKO-KOMITBIOTEpHASI CUCTEMA IS TTOAICPKKH MPUHATHS PEIICHUN U
MIPOM3BOJICTBA MPOTPAMMHBIX IMPOTYKTOB, UCIIOJIb3YIOIAsi KOMIBIOTEPHYIO

MH(POPMAIMOHHYIO
TEXHOJIOTHIO.

0) KoMmruiekcHas mporpamma, TpancGOpMHUPYIOIIAs OMBIT IKCIIEPTOB B KAKOW-THOO0
o0nacTy 3HaHUH.

B) KauecTBeHHO HOBBIN MeTO] opranu3anuu padboTsl yenoseka Ha [1K.

r) Cucrema, UCTIOIB3YIOMIasi KOMITBIOTEPHYIO MHPOPMAITMOHHYIO TEXHOJIOTHIO.

7 Jus gero ucnonb3ytorcs MHpopMaloHHbIE TEXHOJIOTUN MTOAACPKKH IPUHSATUS
perieHuii?

a) [lnst ananuTuueckoil paboThl.

0) [ns pemenus 3aaa4 npoOIEMHOT0 Ha3HAYCHHSL.

B) JlJis oCcTyIa 1moiap30BaTess K yAAICHHBIM 0a3aM JTaHHBIX.

r) Jlns penieHus Xopouo CTpyKTypUPOBAHHbIX 3a]1a4.

8 B yewm 3akimovaercs 1eiib UHPOpMalMoOHHON TexHonoruu [loanepxku
MIPUHSATHSL pelieHus?

a) BeipaboTka penienus.

6) COop nepBUYHBIX JaHHBIX U 00paboTKa HHPOPMAIUH.

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

r) DNeKTpoHHast 00paboTKa TaHHBIX.

9 OcHOBHbIE TUCIUIUIMHBI, HA KOTOPbIE ONUPAETCS] TEXHUUECKHUM MOAX0]T K
aHaJIN3y MTHPOPMAITMOHHBIX CUCTEM:

a) UCCIIeIOBaHUE OTIEpaIlHil.

0) KOMIIBIOTEPHBIE HAYKH.

B) MOJUTHUYECKHUE HAYKH.

T') yIpaBJIeHYECKHE HAyKH.

1) TICUXOJIOTHSI.

10 OGOCHOBBIBAIOT MCIIOJIB3YEMOE TEXHUYECKOE U IPOrpaMMHOE 0OecrieueHue: a)
HCCIIEI0OBAaHUE ONIEPALINH.

0) KOMIIbIOTEPHBIE HAYKH.

B) MOJIUTHUYECKNUE HAYKH.

I') yIipaBJleHYECKUE HAyKH.

11 OnTuMu3anuo AeITeTbHOCTH HHOPMAITMOHHON CHCTEMBI B 1IETIOM,
CUHTE3UPYS TEXHUYECKUE U TTOBEICHUYECKUE acClEeKThl, pACCMATPUBAET a)
TexHU4YEeCKUM IOIXO0/I.

0) [loBeneHueCcKuit MOIXO.



B) COIMOTEXHUUECKUN TTOIXOT. *

12 TTopnepxuBarOT QYHKIMH TUTAHUPOBAHMS, KOHTPOJISI ¥ IPUHSATHS PEILICHHIA,
00JIaJ]af0T OTPaHUYCHHBIMU aHATTUTUYECKIMH BO3MOKHOCTSIMH.

a) Cucremsl nogaepxku npunarus pewmwenuit (CIIIIP).

0) ABToMaTtu3upoBaHHbIe cucTeMbl ynpasienus (ACY).

B) DKCIIEPTHBIE CUCTEMBI, aBTOMaTU3UPOBAHHbIE cucTeMbI TpoekTupoBanus (CAIIP).

r) [Ipodeccronanbable 1 OPUCHBIE CUCTEMBI.

13 Ob6cny)KuBalOT ypaBIeHYCCKH YPOBEHD B opranu3anuu. a) CUCTeMbl
noajepkku npuHsaTus pemenuit (CIIIP).

0) ABToMaTtu3upoBaHHbIe cucTeMbl ynpasienus (ACY).

B) DKCIIEPTHBIE CUCTEMBI, aBTOMaTU3UPOBAaHHbIE cucTeMbl IpoekThupoBanus (CAIIP).

r) [Ipodeccronanbabie 1 OPUCHBIE CUCTEMBI.

14 CriocoOCTBYIOT MHTErPAllMU HOBBIX 3HAHUN U OIBITA MPAKTUYECKON
JeSITeIbHOCTH MPEANPUSATHS.

a) Cucremsl nogaepxku npunstus pemenuit (CIIIIP).

0) ABTOMaTH3upOBaHHbIe cucTeMbl yrpanieHus (ACY).

B) DKCIIEPTHBIE CHCTEMBbI, aBTOMaTHU3UPOBAaHHbIE cucTeMbl IpoekTupoBanus (CAIIP).

r) [IpodeccrnonanbHbie M ODUCHBIC CHCTEMBI.

15 Ob6cnyx)uBaroT nHGOPMALIMOHHBIE TOTPEOHOCTH CIIEUATHCTOB B PA3IUYHBIX
o0JacTax 3HaHUH.

a) Cucremsl nogaepxku npunstus pemenuit (CIIIIP).

6) ABTOMaTH3UpPOBaHHbIE cUcTeMBI yrpaBieHus (ACY).

B) DKCIIEPTHBIE CHCTEMBI, aBTOMaTHU3WPOBAaHHbIE cucTeMbl IipoekTupoBanus (CAIIP).

r) [IpodeccronanbHble 1 OPHUCHBIE CUCTEMBI.

16 IoTeHmanbHbIe pe3ynbTaThl IEHCTBUS BIMSHUS MOCTABIIUKOB: a) CHUKEHUE
IIEH.

0) Bricokoe kauecTBo.

B) [loBbIlIeHME TIEH.

r) CHIDKEeHUE KadecTBa U 00CTyKUBAHUSI.

1) [ToBbIlIeHNE KOHKYPEHITUH.

17 IlotenumansHoe ucnoab3oBanue T 11 mpoTUBOAEHCTBUS PHIHOYHBIM CHUIIAM:
a) CHM)KEHHUE LIEH.

0) IloBbIeHNE TIEH.

B) [loBbIlIEHNE KOHKYPEHITUH.

r) @opmupoBanue 0apbepoB Ha BXO/I.

1) YydlieHue COOTHOIIEHUS IIeHa/KaueCTBO.

1.

2. r
3. a
4, B
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13.

14.

15.

16.

17.
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KonTponupyemsie komnerenuuu: [1K-10

Oyenka KomMnemeHYull OCyuwecmeisiemcs 8 COOmeemcmauu ¢ maoauyei 4.

BOHpOCLI K 3K3aMEHy

1. [TakeTsl MPUKIIATHBIX TPOTPaMM B TPOPECCUOHAIBHON JIEATSTLHOCTH.

2. OmnpenenieHne MakeToB NpUKIaaHbIX nporpamMm. Kimaccudukamms TTIIT.

3. Ocunossl unctausiiuu [T Hactpotika cpeast TITII.

4, OducHbIe MaKkeThl MPUKIATHBIX ITPOTPAMM.

5. Kommynukanuonnsie [T111.

6. Marematuueckue III1I1.

7. [ITIT npyrux cdep S3KOHOMUKH.

8. Merono-opuentuposannsie II1I1.

9. [Taker mpuxnanueix nporpamm MathCAD: nononHuTensHbIC
BO3MOKHOCTH.

10.  VYmopasnenue BeruucnenusiMu B [T MathCAD.

11.  Busyanuszanus pe3ynbTaTOB MaTEMaTHYECKOTO MOJEIMPOBAHUS IYyTEM
MCIIOJIb30BaHUs PACIIPENETIEHHBIX BBIUYMCICHUN U TPAJAULIMOHHBIX SI3bIKOB
IIPOrPaMMHUPOBAHUS.

12. [IITIT Statistica. 3ajauu CTAaTUCTUYECKOTO aHATIH3A.

13. ®yHkuuu aHaJIn3a JTaHHBIX, YIPAaBIEHUS JIaHHBIMH,
N00BIYU JAHHBIX, BU3yaIU3al[iH TaHHBIX C PUBJICUYEHUEM CTATUCTUYECKUX
METO/IOB.

14. Hayunsle, nenoBsie, TpEXMEpHbIE U IByXMEpHbIE TpadUKH B pa3IMUHbIX

CUCTeMax KOOpAHMHAT, CHIeIMaTU3UPOBAHHbIE CTATUCTUYECKHE IPA(QUKHU - THCTOTPaMMBlI,
MaTpUYHbIE, KaTerOpUpOBaHHBIE TPaUKH.

15.  IIpo6rnemuo-opuentuponannbie [TII1.
16.  IIIIII Hay4yHOM M MHKEHEPHOU TpadUKH.
17.  Ilaker cBOOOAHO pacHpOCTpaHSIEMbIX MPUKIAJHBIX TporpaMM «JInHyKC

Macrep».



18.  Pabora ¢ mpukiIaAHBIMU TaKeTaMu cucteMbl MatLab.

19.  Pemenue kpaeBbIx 3a1au B nakere PDE.

20.  3apmanue o0JacTy M rPaHUYHBIX YCIOBHi. Perienue kpaeBbIx 3a/1a4 B
nakere PDE. McxonHoe ypaBHEHUE 3a0a4H.

21.  YwucneHHsle METOABI pemieHus 1uphepeHIHaTbHbIX YPAaBHEHUN U UX
peanuzanus B cucteme Matlab.

22.  Pemenue ypaBHeHu# B makere Mathematica.

23.  JluddepeHuupoBaHue U peuieHHe MpocTenmmx audhepeHnnarbHbIX
YpaBHEHUM.

24.  HWurerpupoBanue B makere Mathematica.

25. PasnosxeHune B psil M BBIYUCICHUE IIPENIEIIOB.

26.  I'paduxka B makere Mathematica.

27.  OcHOBBI IpoeKTUpOBaHUs U pa3padboTku [II1I1.

28.  IIpoextuposanue I1III1.

29. Cocrasusie yactu [1I1I1. MonxyneHBIN npuHIHI GOPMHPOBAHUS TTAKETA.

30. @yYHKINN OTAEIBHBIX MOJYJICH ITaKeTa.

31.  Mogens npenmerHoi oomactu TTTIIT.

32. Cratudeckas ¥ TUHAMUYECKAst MOJICIH IPESIMETHON 00IacTH.

33.  BuemHee yrnpaBiieHHE TAKETOM.

34.  Unrepdoeiic IIII1.

35. [Tpuntuns! npoekTupoBanus uatepdeiica. Kpurepun xoporiero auanora.

36. Oco6ennoctu peanm3aruu [ITI1.

37. OYHKIWU YIPABISIONIUX U 00CITYKUBAIOIIUX MOIYJICH.

38. Opranuzanys ynpaBjieHHs C BXOJHBIM SI3bIKOM KOMaHIHOTO THUIIA, C
SI3BIKOM THTIA MEHIO.

39.  TlpoextupoBaHue 00CIYKHUBAIOIIUX MOTYJICH.

40. TpeboBanust Mpu NPOEKTUPOBAHUU CIPABOYHBIX MOJYJIEH U MOy el

MIOMOIIH NPU 00paboTKe OMIMOOK.

KonTpomupyembie komnereniuu: [1K-10
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.
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