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1. HACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

110 JUCHUIIIIMHEC «HpI/IKJ'Ia,I[HBIC IporpaMmbl B MATCMATUKE»

OneHouHblE CpeACTBa COCTABISIOTCA B COOTBETCTBUUM € pabouell MporpaMMoit

JAUCHUIINIMHBI U IPCACTABIIAIOT co0oif COBOKYITHOCTb KOHTPOJIbHO-U3MCPUTCIIbHBIX MAaTCPUAJIOB

(TumoBbie 3amauM (3aaHMsI), KOHTPOJbHBIE PAOOTHI, TECTBI W Jp.), MPEAHA3HAYCHHBIX JIs

HU3MCPCHHA YPOBHA NOCTHIKCHUA O6y‘laIOH_[I/IMI/IC$I YCTaHOBJICHHBIX PE3YJIbTAaTOB 06y‘ICHI/I${.

OneHouHble CPECTBA UCTIOIB3YIOTCS PU IPOBEACHUH TEKYIIETO0 KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTALlUU.

Tabmumna 1 - [lepeyens koMIieTeHIIHMA, POPMUPYEMBIX B ITPOIIECCE OCBOCHUS

NUCHUIIIINHEI

Kon
KOMIIeTeHITHH

HaumeHnoBaHue pe3yabTara 00y4eHHs

[1K-2

Crocoben IIPpOBOAWUTH aHAJIU3 OONBIIINX JaHHbIX U IIPUMCHATb MCTO/IbI
MAallIMHHOI'O 06y‘I€HI/I$I JJIA TOCTPOCHUS ITPOTHO3HBIX U AHAJIMTUYICCKUX
MOI[GJ'IG?I B HpeHMeTHOﬁ 00/1aCTH 3KOHOMHUKH U (I)I/IHaHCOB

[1K-2.1.Vccnenyer MaccuBbl SKOHOMHUYECKMX M (DMHAHCOBBIX JIAHHBIX C
WCIIOJb30BAHUEM  METOJIOB NPHUKIAJHOrO CTaTUCTHYECKOIO0 aHajuu3a |
MaIIMHHOTO OOYYEHUSs AJIsl BBISIBICHUS CKPBITHIX 3aKOHOMEPHOCTEH U TPEHI0B.
[MIK-2.2.CTpouT ¥ BaTuAHPYeT MPOTHO3HBIE M KIACCH(PUKAIMOHHBIE MOJIEIH
(cipoc,  pUCKH,  KPEOUTOCIOCOOHOCTH),  HHTEPIPETUPYS  MOJIy4YCHHbBIC
pe3yNbTaThl B TEPMHUHAX MPEIMETHON 00IaCTH.

[TK-2.3.Pa3zpabarbiBacT aHATUTHYSCKUE MOTIYJIN U TAIIOOP IBI TSI TTOICPIKKU
MIPUHSATHUS YIPABICHUYECKUX PEIICHUI HAa OCHOBE 00pa0OTAHHBIX JAHHBIX U
00YYEHHBIX MOJIEIIEH.

I1K-3

Cnioco0OeH MoJenupoBaTh U ONTUMHU3UPOBATH OU3HEC-TIPOLIECCHI C
MCIIOJIb30BaHUEM MPOIIECCHOTO TOIX0/]a U COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH JJIs1 IIOBBIIIICHU S Sq)(bCKTI/IBHOCTI/I ACATCIIBHOCTU 3KOHOMUYCCKUX
CyOBEKTOB




[1K-3.1.ITpoBoauT McciaeaOBaHUE W PETIAMEHTAIMIO CYIIECTBYIOIIUX OW3HEC-
IPOIIECCOB YMpPABICHHUS pecypcaMu U (UHAHCAMH, BBIABISS y3KHE MeECTa C
TOYKHU 3pPEHUs 3aTPaT BPEMEHU U CTOMMOCTH OIlepaLui.

[1K-3.2.PazpabaTbiBaeT ONTUMH3HpPOBaHHBIE Mojenu OusHec-mporeccoB (TO-
BE) ¢ wucnonp3oBaHMeM  HOTalMid  IPOLECCHOTO  MOJCIUPOBAHUS U
MHCTPYMEHTOB UMUTAILIMOHHOTO MOJEINPOBAHMUS.

[1K-3.3 BHeapsieT npolieccHble HHHOBALMY U OLICHUBAET WX BIUSHHUE HA
OTepalMOHHYIO 3()(HEKTUBHOCTH M KOHEYHBIE YKOHOMHYECKHE MTOKA3aTeITN
JESTEIIbHOCTH OpraHu3aluu.

KoneunsiMu pe3yiabTaTaM OCBOCHHA OUCHHUIUIMHBL SABJIAIOTCSA C(l)OpMI/IpOBaHHI)IC

KOTHUTUBHBIC JCCKPUIITOPBI «3HATb», «YMCTb», <«BJIAACTb», PACIIHCAHHBIC II0 OTACJIbHBIM

komneTeHIUsIM. dopMupoBaHHE IECKPUIITOPOB IPOUCXOAUT B TEUEHHUE BCErO CEMEcTpa IIO0

JTaraM B paMKaX KOHTAaKTHOH pa0OThl, BKIIOYAIOMICH pAa3JIMYHbIE BHIBl 3aHATHH WU

CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3NUYHBIX (POPM U METOI0B 00yueHus (Tabm.2).




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

Tabnuma 2 - opMupoBaHre KOMIETEHIIMNA B IPOLECCE U3yUEHUS TUCLIUTUTHHBIL:

Kon YpoBeHb NHaukatopel JnocTkeHus]; Bug yaeOHbIX 3AHSITHIL Kontpomupyemsie paznensl 1 | OLieHOYHBIE
KOMIIETCHIIM U OCBOCHUI KOMIIETEHILIMI paGOTH, (bopMH " METOBI TEMBI L[I/ICLII/IHJH/IHLI3 CpeAcCTBa,
KOMIIETEHIIUI 00yueHwus, UCIIOb3YyEMBIE NSt
CIOCOOCTBYIOIINE OLICHKH ypOBHA
hOPMHUPOBAHUIO . C(bopMI/IpOBaHfocm
Pa3BUTHIO KOMIICTCHIIHiT” KOMIICTCHIIN
1IK-2 3naem
Henocrarounstii | [IK-2 CtyzaeHT He criocobeH JlexumonHble pakTUyeckuu | Tema 1. OcHoBbl | Tekyumii KOHTPOJIb —
YPOBEHb pa3pabaThIBaTh, BHEAPSTH U 3aHATHA, CAMOCTOSTEIbHASA IpOrpaMMHUPOBaHUS YCTHBIH onpoc,
aZanTUPOBATh MPUKIIAHOE paboTa oOyuarommxc, Tema 2. IporieaypHoe 3alliiTa OT4ETOB 110
porpaMMHOE 0OecTieueHue. IIOATOTOBKA U cllaya mporpammuposarme Tema 3. Eggﬁl:;ecxm

He 3HaeT xapakTepuCTHK MPUMEHEHHSI
I1O; meTo10B pa3paboOTKH, aHaNMU3a U
npoexTupoBanus [10, cTpyKTypHOTO
IPOTrpaMMHUPOBAHUS U
00BEKTHOOPHEHTUPOBAHHOTO
IPOTPaMMHUPOBAHUS, OCHOBBI
BU3YJILHOTO TIPOTPAMMHUPOBAHMUS,
IPOTpaMMHUPOBAHUS C
UCIIOJIb30BaHUEM KOMIIOHEHTOB.
00paboTKM COOBITHI U peakLuu Ha
cobbITHE (TIporieypa-00padoTunk
COOBITHSI), Ha SI3bIKE BBICOKOTO YPOBHS

IMPOMEIKYTOYHO vElTTGCTa.III/III/I

OcHoBBI
00BEKTHOOPHEHTUPOBAHHOTO
nporpammupoBanus Tema 4.
Busyanbnoe
MIPOEKTUPOBAHUE
MIPUIIOKEHUN

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

2 H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘lCHPI$I (Haan/IMep, HWHTCPAKTHUBHAs JICKIU, pa60Ta B MaJIbIX I'pyHIiax, METOAbI MO3IroBOoro mrypmMa u T.,H.),

CHOCO6CTByIOIIII/Ie Ppa3BUTHUIO Y 06yanOIHI/IXCH HaBbIKOB KOMaHﬂHOfI pa60Tm, MEXKIMYHOCTHOM KOMMYHUKAIIUU, TPUHATUA pemeHHﬁ, JUACPCKUX KaUCCTB.

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

4 OHCHO‘JHOG Cp€ACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUETOM 3aIllNIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA NUCHHUIIINHBI, HAIPUMEP:

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

«YMeTb», «BnaneTs» — MHOUBHUTyadIbHBIN WM TPYIIIOBOM MPOEKT, KeHc-3aaya, enoBas (poyieBasi) urpa,

mopTdoImo. ..




C++.

bazoBrrit

[TK-2.1. CTyneHT yCBOWJI OCHOBHOE

JlexuunoHHrle

Tema

OCHOBBI

Tekyniuii KOHTPOJIb —




YpOBEHb

coJiep;KaHue MaTepralia JUCIUILTUHBL,
HO UMEET HECUCTEMaTU3UPOBAHHbIE
3HAHUA O TEOPETUYECKUX OCHOBAX
nH()OPMATHUKH, 3HAHNUE U TIOHUMaHUE
(YHKITMOHATTBHBIX XaPaKTEPUCTUK
npumenenus 110; meTonos
pa3paboTKu, aHau3a u
npoektupoBanus [10, cTpykTypHOTO
MPOrPaMMHUPOBAHUS U
00BEKTHOOPHEHTHPOBAHHOTO
MIPOrPaMMHUPOBAHHUSI, OCHOBEI
BH3YyaJIbHOTO MMPOTrPAMMHUPOBAHHSI,
MIPOrpaMMHUPOBAHHUS C
UCIOJIb30BaHUEM KOMIIOHEHTOB.
00paboTKH COOBITUI U peaKIuy Ha
coOrITHE (TIpoIIenypa-00paboTUnK
COOBITHS), HA S3BIKE BBICOKOTO YPOBHS
C++.

MPAKTUYECKHUE 3aHSTHUSA,
camocrosTelbHas paboTa
o0y4aromuxcsi, MoAroToBKa
U c/laya MPOMEKyTOYHOU
aTTeCTallUU.

MIPOrPaMMHUPOBAHHUS

Tema 2.  IlpomenypHoe
nporpammupoBanue Tema 3.
OcHOBBI
00BEKTHOOPHUEHTUPOBAHHOTO
nporpammupoBanus Tema 4.
BusyanbHOoe mpoeKkTUpoBaHHe
MPUITIOKEHU I

YCTHBIN orpoc,
3aluTa OTYETOB 110
MPAKTHYECKUM padboTam

Cpennuii ypoBeHb

[TK-2.1. CtynenT ciocoOeH
CaMOCTOSITENTLHO BBIJCNATH TJIaBHBIE
MOJIOKEHUS B U3YYEHHOM MaTepuae.
3HaeT TEOPETUIECKHNE OCHOBBI
WH()OPMATHUKH, XapaKTePUCTUKH
npumenenus [10; meTonoB
pa3paboTKu, aHau3a U
npoektupoBanus [10, cTpykTypHOTO
MPOrPaMMHUPOBAHUS U
00BEKTHOOPHUEHTUPOBAHHOTO
MPOrPaMMHUPOBAHHUS, OCHOBBI
BHU3YaJIbHOTO MPOTPAMMHUPOBAHHSI,
MIPOrPaMMHUPOBAHHUS C
WCIIOI30BAaHUEM KOMIIOHEHTOB.
00paboTKH COOBITUI U peaklUuy Ha

JlexunoHHBIE U
MPaKTUYECKHE

3aHsTHS, paboTa B
MaJbIX Tpymnmnax,
MHTEpaKTUBHAs

JIEKIIHS, TUCKYCCHSI,
camocTosTelbHas paboTa
00ydJaronumxcs, mMoJAroTOBKa
U cZja4a MpOMEKYTOYHOU
aTTeCTaluM.

Tema 1. OcHOBBI
MPOrPaMMHUPOBAHHUS
Tema 2.  IlpouenypHoe

nporpammupoBanue Tema 3.
OcHoBBI
00BEKTHOOPHUEHTUPOBAHHOTO
nporpaMMmupoBanus Tema 4.
BusyanbHoe npoekTupoBaHue
MIPUIIOKEHAN

Texymui KOHTPOJIb
— YCTHBIH OIIPOC,
3aIlUTa OTYETOB I10
IPAKTUYECKUM
pabotam




coObITHE (TIporeypa-o0padoTunK
COOBITHSI), Ha S3BIKE BHICOKOTO
ypoBHs C++.

Bricokuii [IK-2.1. CTyneHT 3HaeT, HOHUMAET, JlekiInoHHBIE U Tema 1. OCHOBBI Tekymuii KOHTPOJIb
YpOBEHb BBI/IEJISIET [J1aBHBIE TIOJIOKEHUS B IIPAKTUYECKUE MPOrPaMMHUPOBAHHUS — YCTHBIH onpoc,

HN3Y4YCHHOM MaTcpuajic u Croco0eH 3aHATHA, pa60Ta B TeMma 2. Hpoue,uypHoe 3aluTa OTYETOB 110

CaMOCTOATCIbHO MCIIOJIb30BaTh MaJlpIX I'pyIax, [POrpaMMUPOBAHHE Tema 3. MPAKTUYECKUM

IToka3piBaeT riry0oKoe 3HaHUE U CaMOCTOﬂTeJ'IBP’IaS[ pabora | OOBEKTHOOPHEHTUPOBAHHOTO

MOHUMaHKEe ()YHKIIMOHATBHBIX T e— IPOrpaMMUPOBAHUS

xapakTtepucTuk npumenenus I10; 1 c/1ata IPOMEKyTOMHOIH Tema 4. Busyanbnoe

METO/0B pa3pabOTKH, aHAIU3a U ATTeCTALIUH. IIPOEKTUPOBAHUE

npoexktuposanus [10, cTpykTypHOTrO IIPUIIOKEHU

[IPOrpaMMHUPOBAHUS U

00BEKTHOOPUEHTUPOBAHHOTO

IIPOrpaMMHUPOBAHHUSI, OCHOBBI

BHU3YaJbHOI'O IPOrPaMMHUPOBAHMUSI,

IIPOrpaMMHUPOBAHUS C

HCIOJIb30BAaHUEM KOMIIOHEHTOB.

00pabOTKH COOBITUI U peakluy Ha

coObITHE (TIpo1Ienypa-00paboTUnK

COOBITHS), Ha SI3BIKE BBICOKOTO YPOBHS

C++.

Ymeem

ba3oBsIit [1IK-2.2. CtynenT ymeer paboTtath ¢ JlexunoHHbIE U Tema 1. OcHoBBI Texymuit KOHTPOJIb
YPOBEHb HHCTPYMEHTAJIBbHBIMHU CPENCTBAMMU, NPAaKTUYCCKUC 3aHATHA, MPOTrpaMMHUPOBAHUS — YCTHBIN Ompoc,

noaJepKuBarouMu coznanue 110 paboTa B MaJIbIX TPYIIIaXx, Tema 2. IlpouemypHoe | 3aIIMTa OTYETOB IO

st UC MS Visual Studio2017.

MHTEPAaKTUBHAs JIEKLIUS,
JUCKYCCHS,
caMmocTosiTeNnbHas paboTa
00yyaromuxcs, HoJroToBKa
U c/laya MPOMEKYTOYHON

nporpammupoBanue Tema 3.
OCHOBBI
00BEKTHOOPHUEHTUPOBAHHOTO
MPOTPaMMHUPOBAHHUS

Tema 4, BuzyansHoe

PaKTHYECKUM
pabotam




aTTeCTallHH. POCKTHPOBAHUE
IIPUIIOKEHU N
Cpennuii I1K-2.2 CTyzieHT B OCHOBHOM YMEET JlexunonHsle u Tema 1. OcHoBBI Texymui KOHTPOJIb
YPOBEHB paboTaTh C UHCTPYMEHTAIbHBIMU IIPAKTUYECKUE IPOrPaMMHUPOBAHHUS — YCTHBIH onpoc,
CpeACTBaMHU, MOICPKUBAIOIIIMH 3aHATHS, paboTa B Tema 2. IlpouexypHoe | 3aIIUTa OTYCTOB IO
CO3£[?.HI/I€ I1O mst UC MS Visual MaJIbIX TPYyMIax, nporpamMmupoBanue Tema 3. | TPAKTHICCKUM
Studio2017 UHTEPaKTUBHAS OCHOBBI paboram
JICKIMA, JICKYCCUA, | Gr,eKTHOOPHEHTHPOBAHHOTO
caMmocCTosTeNbHas paboTa
IPOrpaMMUPOBAHUS
00yyaromuxcsi, HoJroToBKa
. Tema 4. BusyansHoe
U cJladya MPOMEXYTOUHOMN
MIPOCKTHPOBAHNE
aTTeCTalHH. °
NPUIIOKESHU T
Bricokuii [IK-2.2 CtyzneHTt ymeeT Ha BHICOKOM | JIGKIIMOHHBIE H Tema 1. OcHOBBI Texyiuit KOHTPOJIb
YPOBEHb YPOBHE, paboTaTh ¢ MPaKTUYECKHUE MPOrpaMMHUPOBAHUS — YCTHBIH OIIPOC,
WHCTPYMEHTAIbHBIMU CpeI[CTBall\_/IIIS 3aHATHS, paboTa B Tema 2. IlpomemypHoe | 3QIIUTa OTYCTOB IO
MOJIICP>KUBAIOLIMHU CO3JIaHHE
JULSI I/Ig MS Visual Studio2017 LA mporpammupogaie Tema 3. | IR HHAEEEAN
WHTEpaKTUBHAs OCHOBEI paboram
JICKINA, MCKYCCHA, | o 65eKTHOOPHEHTHPOBAHHOTO
camocTosTelbHas paboTa
IPOrpaMMUPOBAHUS
00ydJaroumxcs, mMoJAroToBKa
. Tema 4. BusyanbHoe
U cllada TPOMEXYTOYHON
MIPOSKTHPOBAHNE
aTTeCTallHH. .
NPUIIOKESHU T
Braoeem
ba3oBsIit [IK-2.3. Ctynent BnageeT 0a30BbIMH | JIEKIIMOHHBIE U Tema 1. OcHOBBI Texymuit KOHTPOJIb
YpOBEHBb HaBbIKaMU OIPE/IETICHUS COACPKaHUS | IPAKTHYECKUE IPOTrPaMMUPOBAHUS — YCTHBIN onpoc,
paloT O CO3/1aHUI0 IPOrPAMMHOTO 3aHATHSA, paboTa B Tema 2. IlpouexypHoe | 3IlMTa OTYETOB MO

MIPOJYKTa; MpUeMamMH paboThI ¢
MHCTPYMEHTAJILHBIMH CPEICTBAMU
aBTOMATH3aLMK IPOEKTUPOBAHMS U
pean3anyy MporpaMMHOT0 MPOAYKTa
MS Visual Studio2017.

MaJIbIX TpyImax,
MHTEpaKTHBHAS

JeK1us, AMCKyccus,
caMmocTosiTeNbHas paboTa
00yy4aromuxcsi, HoJroToBKa
U c/laya MPOMEKYTOYHON

nporpammupoBanue Tema 3.
OcHOBBI
00BEKTHOOPHUEHTUPOBAHHOTO
IPOTPaMMHUPOBAHUS

Tema 4.

MMPOCKTUPOBAHUC

BusyanbHoe

MPaKTUYICCKHUM
pabotam




arTecTaluu. MIPUIIOKEHU N
Cpenuuit [1IK-2.3. Ctynent Ha cpeaHem ypoBHe | JIeknnonHble U Tema 1. OcHOBBI Tekymuii KOHTPOJIb
YpOBEHb BJIAJICET HABBIKAMHU OTIPEICIICHUS IIPAKTUYECKUE MIPOrPaMMHUPOBAHHS — YCTHBIN onpoc,

coziep kaHusl paboOT 10 CO3TaHHIO
IPOrpaMMHOT0 MPOJIYKTa; IPHEMaMu
paboThl C MHCTPYMEHTAIbHBIMU
CpEeICTBaMU aBTOMAaTH3AIUU
MPOCKTUPOBAHUS U PEATU3aAIH
porpaMMHOTo mpoaykra MS Visual
Studio2017.

3aHATHS, paboTa B
MaJIbIX TPyIIax,
WHTEPaKTHBHAS

JeKIHUs, TUCKyCCus,
caMocTosTeNbHas paboTa
00y4aroUIMXCsl, TOATOTOBKA
U cJlauya MPOMEXYTOUHOM
aTTeCTallHH.

Tema 2. [IponenypHoe
nporpammupoBanue Tema 3.
OcHoOBBI
00BEKTHOOPHUEHTUPOBAHHOT O
IPOrpaMMUPOBAHUS

Tema 4, BusyansHoe
IIPOEKTUPOBAHHE
MIPUIIOKEHU N

3aIIUTa OTYETOB 110
IMPAKTUYCCKUM
paboram




Bricokuii [1K-2.3. CtyneHT BnajeeT HaBblKaMu | JIEKITMOHHBIE U Tema 1. OCHOBBI Tekymuii KOHTPOJIb
YPOBEHb CaMOCTOATCIIbHOI'O IPUMCHCHHA MMPAKTUYCCKUC IIporpaMMHUpPOBaHUI - YCTHLIﬁ Oor11pocC,
COBPECMCHHOI'O MaTCMaTH4€CKOro 3aHATHS, paboTa B TeMma 2. [Tpouemyproe | 3aIIATa OTYCTOB IO
s | | o o, | 1P
MI()DKGT MIPUMEHUTH I/If( Ha MPAaKTHUKE. HHTCpaﬁZﬁEﬁT JHCKYCCHS Ocroset padorax
CIVICHT BIALCCT HABBIKAMIL ’ > | 0OBEKTHOOPHUEHTUPOBAHHOTO
YA A caMOCTOsITeNIbHAs paboTa
CaMOCTOSATENILHOTO OIPeIeTICHUs 0GyUAOLMXCA, TIOATOTOBKA TPOTpaMMHpPOBAHIA
cozep kaHus paboOT 1O CO3AAHHIO 1 c1aua POMEKYTOUHOI Tema 4. BusyanbHoe
IPOrPaMMHOI0 MPOAYKTA; IPUEMAMH | arTecTalluM. HPOGKTHPOBfHHe
paboThI ¢ UHCTPYMEHTAILHBIMHU HPUTIOKCHUH
CpelIcTBaMu aBTOMAaTU3AINHI
MIPOCKTUPOBAHUS U pealTn3aIliu
porpamMMHOT0 mpoaykra MS Visual
Studio2017.
1IK-3 3naem
Henocrarounsrii | ITK-3. CryneHt He crnoco0eH | JIeKIIMOHHBIE U Tema 1. OCHOBBI Texymuii KOHTPOJIb
YpOBEHBb npoektupoBaTh IC B COOTBETCTBUU C | MPAKTHYECKUE 3aHATHSI, IPOrpaMMHPOBAHUS — YCTHBIN 0Npoc,
npoduemM MoAroTOBKH MO BUAAM camocTosTeNnbHas paboTa Tema 2. IpouenypHoe | 3aLIUTa OTYETOB 1O

obecreyeHusl.

He 3Haer meToabl pa3paboTky,
aHanu3a u npoektuposanus [10;
(YHKIIMOHAJIBHOE U TEXHUYECKOE

00yyaromuxcs, HoJroToBKa
U c/laya MPOMEKYTOYHOU
aTTECTALIUN.

nporpammupoBanue Tema 3.
OcHoBBI
00BEKTHOOPUEHTUPOBAHHOTO

NPaKTHYECKUM
pabotam

IPOrpPaMMHUPOBAHUS
IIPOEKTUPOBAHME; TATTEPHBI Tema 4. BusyansHoe
MIPOEKTUPOBAHUS; HOMEHKJIATYpY IIPOEKTUPOBAHHE
MHCTPYMEHTAJIbHBIX CPEJCTB, MPUIIOKECHU T

noajepxkuparomux cozpanue 110.




bazoBriit
YPOBEHb

[1K-3.1. CtyneHT numeer
HECHCTEMAaTU3UPOBAHHBIC 3HAHUS O
METo/1ax pa3paboTKy, aHAIH3a U
npoektuposanue [10;
(YHKIIMOHATBHOTO i TEXHUYECKOTO
MPOEKTUPOBAHHUS; TATTEPHOB
MPOEKTHUPOBAHNUS; HOMEHKIIATYPhI

JlexuroHHbIE U
[IPAKTUYECKUE 3aHSTHS,
camocTosTeNbHas paboTa
0o0yyJarouumxcsi, NoJIr0TOBKa
U cZa4a MpOMEKYTOYHOU
aTTECTALIUU.

Tema 1. OcHoBBI
MPOrPaMMHUPOBAHHUS
Tema 2. Ilpouemypnoe

nporpammupoBanue Tema 3.
OcHoBBI
00BEKTHOOPHEHTHPOBAHHOTO

Texymuil KOHTPOJIb
— YCTHBIH OIIPOC,
3aIlUTa OTYETOB I10
IPAKTUYECKUM
pabotam

POrPaMMHUPOBAHHUS
WHCTPYMEHTAJIbHBIX CPEJICTB
pyM PEACTB, Tema 4. BusyanpHoe
noajepxkuparomux coznanue 110.
IPOEKTHPOBAHUE
MPUIIOKEHU A
Cpennuii yposensb | [1K-3.1. CTtyneHT 3HaeT OCHOBHOE JlekunoHHbIE U Tema 1. OcHOBBI Tekymuii KOHTPOJIb
coJiepKaHue MaTepuaia TUCHUIIIUHBL. | IPAKTUYECKHE MIPOrPaMMHUPOBAHHUS — YCTHBIN onpoc,
3HaeT MeTo/Ibl pa3paboTKu, aHaIN3a U 3aHATHS, paboTa B Tema 2. IlpouexypHoe | 3IIMTa OTYCTOB MO

npoexktupoBanus [10;
(yHKIMOHATBLHOE M TEXHUIECKOE
MIPOEKTHUPOBAHUE; TTATTEPHBI
MIPOEKTUPOBAHMUS; HOMEHKJIATYPY

MaJblX Ipynnax,
WHTEpaKTUBHAs

JIEKLIHSL, TUCKYCCHS,
caMmocCTosTeNbHas paboTa

nporpammupoBanue Tema 3.
OcHoBBI
00BEKTHOOPHEHTHPOBAHHOTO

IMPAKTUYCCKUM
pabotam

5 IpOrpaMMHUPOBAHUS
HUHCT CHTAJIbHbBIX CPEJCTB o aromuxcs, oAroToBKa
PyM PEACTE, ya ’ . Tema 4. BuzyansHoe
noaaepxuBarommx cozaanue I10. U cAa4a MpoMexXyTOYHOU
MIPOCKTUPOBAHUE
aTTECTAllUN. .
MIPUIIOKEHUN
Bricokuii [IK-3.1. CTyneHT 3HaeT, MOHUMAET, JIek1ImoHHBIE U Tema 1. OCHOBBI Tekymuii KOHTPOJIb
YPOBEHb BBIJEIISIET TJIABHBIE MTOJIOKEHUS B MPaKTUYECKHE MIPOTPaMMHUPOBAHHUSI — YCTHBIN ONpoc,
M3y4EeHHOM MaTepHalie u CrocoOeH 3aHsTHS, paboTa B Tema 2. IIponeaypHoe | 3aIIUTa OTYETOB 110

JaTh KPATKYIO XapaKTePUCTUKY
OCHOBHBIM HJIESIM ITPOPAOOTaHHOT'O
MaTepuasa JUCLHUIINHBI.

3HaeT MeTOo/Ibl Pa3pabOTKH, aHAJIN3a U
npoextupoBanus I10;
(GYHKIIMOHAJILHOE U TEXHUYECKOE

MaJIbIX TpyIIax,
WHTEPAKTHBHAS

JIEKIINS, TUCKYCCHS,
camocTosTelbHas paboTa
00ydJaronmxcs, moJAroTOBKa
U cJlaya MPOMEKYTOUHOM
aTTeCTaliu.

nporpamMmupoBanue Tema 3.
OcHoOBBI
00BEKTHOOPHUEHTUPOBAHHOTO

MIPOTPaMMHUPOBAHUS
Tema 4,
MIPOEKTUPOBAHHE

BusyanbHoe

NPaKTHYECKUM
pabotam




MIPOEKTUPOBAHUE; TATTEPHBI MIPUIIOKEHU N
MIPOCKTUPOBAHUS; HOMEHKIIATYPY
WHCTPYMEHTAJIbHBIX CPEJICTB,
nojaepxxuBaronux cosnanue [10.
Ymeem
ba3zoBblit [1K-3.2. CtyneHT umeer 3aTpynHeHus | Jlekimonueie u Tema 1. OcHoBbl | Texymmuii KOHTPOJIb
YPOBEHb IIPH UCIIOJIb30BAHUU HOTALUU MIPaKTUYECKHE MPOrPaMMHUPOBAHHUS — YCTHBIN ONpOoC,
MOCTPOCHUS (PYHKIIMOHAIBHOMN U 3aHsTHS, paboTa B Tema 2. IlpouenaypHoe | 3alHTa OTYETOB 110
MIPOLIECCHON MOJIeNiel uccaenyemMon MaJiblX Ipynnax, nporpammuposanue Tema 3. | TPAKTHUICCKAM
MIpeIMETHOM 00JIaCTH; MPOSKTUPOBATh | MHTCPAKTHBHAS OCHOBBI pabotam
KOMITOHEHTBI IPOTPaAaMMHBIX CPEJCTB. NeKIWSL, JMCKYCCHS, | 661 e THOOPHEHTHPOBAHHOTO
caMoOCTOsITelIbHasi paboTa nporpamvuposanus Tema 4.
obyuaromuxcs, TMOFOTOBKA | ByzyanpHOE IPOCKTHPOBAHHE
U cla4a MpoMeKyTOUHOU NPHIIOKEHHi
aTTeCTaIUH.
Cpennuit [IK-3.2 CtyeHT B OCHOBHOM yMEET JlekiimoHHbBIE U Tema 1. OCHOBBI Texymuii KOHTPOJIb
YPOBEHb WCII0JIH30BaTh HOTAIIUU JIJIsI MPaKTUYECKHE MIPOrPaMMHUPOBAHHS — YCTHBIN OMpOoC,
mocTpoeHHs (PYHKIIMOHATEHOHN H 3aHsTHS, paboTa B Tema 2. IlpouexypHoe | 3alIUTa OTYCTOB IO
IMPOLUECCHOU MOACIICH NCCIICAYEMOU MaJlbIX I'pyIiIiax, IPOrPaMMHUPOBAHHE Tema 3. NPaKTHYICCKUM
MIpeIMETHOM 00J1aCTH; MPOEKTUPOBATh | MHTCPAKTHBHAS OCHOBEI pabotam
KOMITOHEHTHI TIPOTPAMMHBIX CPEJICTB. JIeK1Ms, TUCKyCcCus, 06 BEKTHOOPHEHTHPOBAHHOTO
caMOCTOsITeNIbHas paboTa nporpammuposans Tema 4.
obyuatommxcs, HOHFOTO?Ka BusyanbHoe npoekTupoBaHue
U cAa4a MpoOMeXYTOUHOU HpHTOKeHHit
aTTeCTalUU.
Bricoknii [1K-3.2. CtyneHT ymeer JlexunoHHbIE U Tema 1. OcHoBBI Texymuit KOHTPOJIb
YPOBEHb CaMOCTOSITCIIBHO UCIIOJIb30BATH OPAaKTHYCCKUC 3aHATHA, [IPOrpaMMHUPOBAHUSL — YCTHBIN Ompoc,
HOTAUMUU ISl IOCTPOCHHUS paboTa B MalbIX TPyIIaXx, Tema 2. IIpomemyproe | 33IIMTa OTYETOB IO

(GYHKIIMOHATIBHOW U TIPOIIECCHOM
MOJIETIEN UCCIIelyeMOM MPEeIMETHOM
00J1acTH.

WHTEPAKTUBHAS JIEKIIUS,
JUCKYCCHSI,
camocTosiTelbHas paboTa
00ydJaronmxcs, moJAroTOBKa
Y cJlaya MPOMEKYTOUHOU

nporpammupoBanue Tema 3.
OcHOBBI
00BEKTHOOPHUEHTUPOBAHHOTO
nporpammupoBanus Tema 4.
BusyanbHoe

MPaKTUYICCKHUM
pabotam




arrecTaluu. IIpoexTupoBanue
IIPUIIOKEHU N
Braoeem
ba3zoBblit I1K-3.3. CtyneHnt Ha 6a30BoM ypoBHE | JIeknmoHHbBIE U Tema 1. OcHOBBI Tekymuii KOHTPOJIb
YPOBEHb BJIa/Ie€T HABBIKAMH MMPOCKTUPOBAHUS | IIPAKTHUYECKUE HPOrPaMMHUPOBAHUS — YCTHBII ompoc,
MPUKJIAJHBIX MPOTPAMMHBIX 3aHsTHS, paboTa B Tema 2. IIpouexypuoe | 3aIIUTa OTYETOB IO
MIPOJYKTOB. MaJiblX Ipynnax, nporpammuposanue Tema 3. | TPAKTHYECKHM
MHTEPAKTUBHAs OCHOBEI pabotam
JICKIIMS, CKyCCHA, 00BEKTHOOPHUEHTUPOBAHHOTO
caMoCToOsITelIbHas paboTa nporpammuposarmst Tema 4.
obyuarompuxcs, HOHFOTOE’Ka BusyanbHoe npoeKTUpOBaHKUE
U cla4a MpoOMeKyTOUHOU MpHITOsKeHHi
aTTeCTaIUU.
Cpennuit [IK-3.3. CTyneHT BiageeT 3HaHUSIMHU JlekiimoHHbBIE U Tema 1. OCHOBBI Tekymuii KOHTPOJIb
YpOBEHb BCEr0 M3YyYEHHOr0 Marepuana. MPaKTUYECKHE MIPOrPaMMHUPOBAHHS — YCTHBIN 0Npoc,
Braneer HaBbIkaMu MPOEKTUPOBAHUS 3aHATHS, paboTa B Tema 2. IlpouexypHoe | 3alIUTa OTYCTOB IO
MPUKJIAJHBIX MPOrPaMMHBIX MaJIbIX TpyIax, nporpamMmupoBarue Tema 3. | TPAKTHYECKHM
MPOAYKTOB. MHTEpaKTUBHASA OCHOBBI pabotam
JICKIMA, TUCKYCCH, 00BEKTHOOPUEHTUPOBAHHOTO
caMOCTOsITeNIbHas paboTa nporpammuposarms Tema 4.
o0ysatonpxcs, HOMOTOFKa BusyanbHoe npoekTupoBaHue
U cAa4a MpoOMeEXYTOUHOU HpHTOKeHHit
aTTeCTalUU.
Bricoknii [1K-3.3. Crynent BrazgeeT | JIeKuoHHbIE U Tema 1. OcHOBBI Texymmii KOHTPOJIb
YPOBEHB KOHUENTYaJIbHO-TTOHATUIMHBIM MPaKTHICCKUC IIPOrpaMMHUPOBAHUS — YCTHBI 01IPOC,
anmnapaTom. 3aHATHs, pabora B Tema 2. IpoueaypHoe | 33LIATa OTYETOB MO

Bnaneer HaBbIKaMu MMPOCKTUPOBAHUA

MPUKIAJHBIX TMPOrPAMMHBIX
IIPOJIYKTOB.

MaJbIX Tpymnmnax,
MHTEPAaKTUBHAs

JeK1us, AMCKyccus,
caMmocTosiTeNbHas paboTa
00yy4aromuxcsi, HoJroToBKa
U c/laya MPOMEKYTOYHON
aTTECTALINH.

nporpamMmmupoBanue Tema 3.
OcHOBBI
00BEKTHOOPHEHTUPOBAHHOTO
nporpammupoBanus Tema 4.
BusyanbHoe npoekTupoBaHue
MIPUIIOKEHNUN

MPaKTUYICCKHUM
pabotam




2. IEPEYEHb OIIEHOYHBIX CPEJCTB’

Tabnuna 3
Ne | HaumeHnoBanue | XapakTepuCTHKa OLEHOYHOI'O CPECTBa [IpencraBnenue oneHoyHoro cpeactsa B POC
OLIEHOYHOTI'O
cpeacTaa
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. KonTponbHag | PaznuuaroT 3aiauu v 3aJaHuUs: KomMruiexT pazHOypOBHEBBIX 3a/1a4 (3aJaHMil)
pabora, 3amura | a) PEOpOAYKTMBHOI'O YPOBHs, MO3BOJISIIOIINEC OLICHUBATh MU JUArHOCTUPOBATh 3HAHMEC
OTYCTOB 110 dakTnyeckoro wmatepuana (0a30BbIC TIOHATHS, AJITOPUTMBI, (AKThl) M YMCHHUE
NPaKkTHYCCKUM | hapyEHO MCIIONB30BaTh CIENUAILHEIE TEPMUHEI U IIOHATHUS, y3HABAaHUE 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
MPUYUHHOCIIEACTBEHHBIX CBS3EH;
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 3x3ameny

3. OIMCAHUE MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIUIA

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa6oqen nporpaMmbl JaHHOU JUCIHUILIAHBI.




OLIGHI/IBaHI/IC PE3YyJIbTATOB 06yqu1/151 IO JUCHMIIIIMHE «MaremaTuka OCYHICCTBJIACTCA B COOTBETCTBUU C ITonoxenuem o TCKYLICM
KOHTPOJIE YCIIEBAEMOCTHU 1 HpOMGX(YTOqHOﬁ arrecraiguu 06yqalom1/1xc51.

[IpenycmoTpens! ciieyromue BUbl KOHTPOJIS: TEKYIIMM KOHTPOJIb (OCYLIECTBIEHUE KOHTPOJIS BCEX BUOB 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 Nunukatopel Kputepuu onieHnBanus pe3yibTaToB 00yUEHHS
KOMIIETEHIIUU | KOMITETCHIIUH AOCTHIKCHUA
KOMIIETEHIINH
1IK-2 3Haer
1IK-3 Henocrarounstit yposens | [7K-2.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
OneHka «He3auTeHo». I1K-3.1 8b10€151Mb 21AGHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
bazosbiit ypoBenb Ouenka | [7K-2.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCNbIMbl8Aem
«3a4YTCHOY. I1IK-3.1 3ampyOHeHUsL 8 €20 NPUMEHEHU.
Cpennuit yposenb Onenka | [7K-2.1. 3naem ocHoguylo uacme Mmamepuana Kypcda, CHOCOOEH NPUMEHUMb U3VYEHHbIl
«3aUTEHOY. 11IK-3.1 Mamepuan HAa NpaKkmuke, UCNbIMbIEAEN He3HAYUMENbHble 3aMpPYOHeHUsl 6 peuleHUU
3a0ad.
Bricokwuit ypoBenb Onienka | [7K-2.1. Iloka3zvleaem 2nyboKoe 3HaHUE U NOHUMAHUE MAMepUuand, CnocobeH npumMeHums
«3a4TEHOY. 11IK-3.1 U3YUEHHBIU MAmepual Ha NPaKkmukxe.
Ywmeer
bazoBblit ypoBeHb 1IK-2.2. Ymeem e6ocnpouzsecmu me memee 50 % ocHosHO20 mamepuanra Kypca, O0OHAKO
1IK-3.2 ucnvimvleéaem 3ampyOHeHUs: NPU peteHu’ NPaKmu4eckux 3a0au.
Cpennuii ypoBeHb IIK-2.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvHvie 3a0auu ¢ npuMeHeHuem
11K-3.2 NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHbLe 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuii ypoBeHb I1IK-2.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ NpPUMeEHeHUeM
11K-3.2 NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUue U NOHUMAHUue Mamepuand, cnocobex
peuwiums 3a0ay4y npu usMeHeHuu GopmyIuposKu.
Bnaneer
bazoBblil ypoBeHb ITK-2.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEmu4ecKko20 U NpaKmuiecKko2o
ITK-3.3 NpUMEHeHUs.  Memo008  AHATUMUYECKOU  2eoMempuu,  JUHEUHOU  aleedpvl U

Mamemamuyeckoeo ananuza. Mmeem Hecucmemamu3uposanHvle 3HAHUS OCHOBHBIX
pazoenos OUCYUNIUHBL.




Cpennuii ypoBeHb

1IK-2.3.

Cmy()enm gnaodeem 3HAHUAMU 6CE20 U3y4eHHo20 mamepuaida, enaoeem HABLIKAMU

I1K-3.3 meopemuuecko2o u NpaKmu4ecko2o NPUMeHeHUst Memo008 AHATUMUYECKOL 2eoMempul,
JIUHENIHOU aneeOpbl U Mamemamuiecko2o ananusza. Mcnvimvléaem He3HAYUmMenbHble
3ampyOHeHUs. 8 peuleHUU 3a0ay.
Bricokwuii ypoBeHb ITK-2.3. C80000H0 61a0€em HABLIKAMU MEeOPEeMULeCcKO20 U NPAKMULECKO20 NPUMEHEHUs
I1K-3.3 Memo008 aHANUMUYECKOU 2eoMempul,, JUHEUHOU aneebpvl U MAmemamuieckoeo

amanusa, nokasvieaem 21yO0OKoe 3HAHUe U HNOHUMAHUE U3VYeHHO20 Mamepuanda.
Cmyoenm 6nadeem KOHYENMmMyaibHO-NOHAMUNUHbIM ANNAPANOM, HAVYHLIM S3bIKOM U
mepmuHoa02uell NpopeccuoHaIbHoU 0essmeabHOCHU.




4. MeTroauyeckue MaTepUaJibl, ONpeaeA0lue NpoueaypPbl OLeHUBAHUS
pe3yJbTATOB 00y4YeHMSsI
3ananus B popme ycTHOrO onpoca:
VCTHBI OHpPOC HCHOJB3YETCSl JUIS TEKYHIEro KOHTPOJIL YCHEBAEMOCTH OOYJaroLIUXCs 110
JUCLUIIMHE B KauecTBE IPOBEPKU pe3yIbTaTOB OCBOCHUS Marepuana. KaxaoMmy cTyaeHTy
BBIJIACTCS CBOM COOCTBEHHBIH, Y3KO c(hopMyTupoBaHHbIi BOmpoc. OTBET OIHKEH OBITh YETKUM U
KPAaTKUM, COJEpXKAllMM BCE OCHOBHBIE XapaKTEPHCTUKU OIUCHIBAEMOIrO IOHATHS. 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 pabora mnpexacTaBiseT co0OW KOHTPOJIbHOE MEPONPUATHE 10 yueOHOMY
MaTepHany KaxJou TeMbl (pa3ziena) JUCHUILUIMHBL, COCTOSIEe B MHIUBUAYAIbHOM BBIIIOJIHEHUN
00y4aromuMcsl TPAKTUUECKUX 3aJaHUi JUIsl OLIEHKU IMOJIyYEHHBIX 3HAaHUN, YMEHUN U BiaJIeHUN
KOMIIETEHIUSIMU, (POPMHUPYEMBIMU 1O JaHHOW AUCLUIIMHE.

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 pe3yibTaTaM
BBINOJIHEHUS] NPAKTUYECKUX 3a7aHui oOyuaromue opopMIIIOT OTUYETHI, COJACpXKAllUe aHAIU3

MOJIYYCHHBIX PC3YJIbTAaTOB U BHIBO/IbI.

TecToBble 3a1anu. 3agaHus B opMe TeCTHPOBAHUS
Tect npencrasnser co60i KOHTPOJIILHOE MEPOIIPUATHE MO YUEOHOMY MaTepHaly KaKaon

TeMbl (pa3gena) MAMCLUMIUIMHBL, COCTOALIEe B  BBINOJHEHHMM OOyYarOIIMMCS CHCTEMBI
CTaHJApTU3UPOBAHHBIX 3a/1aHUI, KOTOpas MO3BOJISIET aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUs
YPOBHS 3HaHUN U YMEHUI 00y4aroIerocs.

TectupoBaHue SBISIETCS CPEICTBOM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH O0YYarOLIUXCS
N0 JMCUUIUIMHE M MOXET BKIOYaTb B ceOs CIEAYIOUIMe THUMbl 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. MarepuaJibl AJis1 IPOBeIeHUs] TEKYLIEro KOHTPOJIA U MPOMEKYTOYHO
arrecTanumn

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
MIPOrpaMMHUPOBAHHUSL.

4) TIIIIT Statistica. 3agaun CTAaTUCTHYECKOTO aHAJIM3A.
5) ®ynkimun aHanm3a JIAHHBIX, yIOpaBICHHUs JaHHBIMH,  JOOBIUH
JaHHBIX, BU3yaJIM3allUH JJAHHBIX C IPUBJICYCHUEM CTATUCTUICCKHX METOJIOB.

6) HayuHnble, 1eoBbIe, TPEXMEPHBIC U ABYXMEPHbBIC IPAPHUKH B PA3THIHBIX
CUCTeMax KOOpAHMHAT, CIICLIMAIM3UPOBAHHBIEC CTATUCTUYECKUE TPAPUKHU - TUCTOTPAMMBI,
MaTpUYHbIE, KATErOPUPOBAHHBIE I'PA(UKHU.

Tema 3. IIpo6.s1emHo-opuenTupoBannbie I

1) [II1IT Hay4yHOI U MHKEHEPHOU rpaduKu.

2) [Taket cBOOOAHO pacpoCTpaHIEMbIX MPUKIAAHBIX IPOrpaMM «JIuHykc
Macrepy.

3) Pabora ¢ npukiiagHeiMu akeTaMu 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 perieHue npocTermux audhepeHnnanbHbIX
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 YOPABISIOMUX U 00CTYKUBAIOIIAX MOIYJICH.

11)  Opranuzanys yrnpapJeHUs C BXOJHBIM SI3bIKOM KOMaH/IHOTO THIIA, C
A3BIKOM THUIIA MEHIO.

12)  IIpoekTrpoBaHHE 0OCTYKHBAIOIIMX MOIYIICH.

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

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

3ananus B popMe npakTudeckux pador. KoMmmiekT pa3HoypoOBHEBbIX

3a1a4 (3agaHuii) Bapuanr 1

Cucrema COCTOUT U3 TPEX KOMIIOHEHTOB U TpeOyeT paboTOCIIOCOOHOCTH KaXKOT0 U3 HUX
B TeueHHue 24 4acoB ¢ MOHEJEIbHUKA MO MATHUILY. BBIX01 U3 cTpos KOMIOHEHTa | MpoucXoauT
0 CJIEAYIOUIEMY PacIIMCaHUIO:
[TonenenbHUK = G€3 BBIXOJIOB U3 CTPOSI
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 gac.

oo oep

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

JIOCTYIIHBI CIEAYIOIIME XapaKTepPUCTHKHU: cpeaHee Bpems moucka = 5 mc; 7200 o6opoToB B
MHUHYTY U cKopocTb nepenaun = 40 Mout/c. Onpenenuts MmakcumanbHoe IOPS, kotopoe moxer



OBITh, BBIMIOJHEHO C A3TOr0 AMCKA, A MpuiokeHus. Mcmonp3ys 3TOT ciiydyail B KauecTBe
npuMepa, 0ObSICHUTh B3aMOCBS3b MKy UCIONIb30BaHueM aucka u [OPS.

Pewenue:

st onipenenenus 1/O, BeimonHseMbIx auckom, B cekyHay (IOPS), cHadama Mbl TOTKHBI
OmpeneauTh BpeMs, HeoOxoammoe st oopabotku omHoro I/O. Bpewms, HeoOxomumoe s
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,
HE00XO0UMOTrO ISl MOJTHOTO 00opoTa aucka B cekyHay (RPS). CrnegosarensHo:
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 uepe3 kanan 40MB/s = 64
K6/(40x 1000) Kb /cex = 1.6

. T. 0., Bpems1, HeoOXoaMMOe JJist oOcmyxuBaHus ogHoro /O RS =5 +4,167 + 1,6
=10,767 mc

. T. 0., MakcuManbHOE KOJIM4ECTBO I/O, KOTOpBIE AUCK MOXKET OOCITYKUTH B

cekyHny, paBHo 1/RS =93 IOPS.

Oto pemenue onpeaessier uncio IOPS aucka, KoTopoe MOXET OBITh JOCTUTHYTO TOJIBKO
IIPU BBICOKOM cTerneHu ucnoiabzoBanus (okosio 100 %) konTposepa qucka. [lpu takoit BeICOKOM
3arpy3ke, BpeMs OTKJIMKA [UIA TPWIOKEHHS OyJIeT O4YeHb BBICOKMM. /[l TpuiokeHui,
YYBCTBUTEIBHBIX K MPOU3BOIUTEILHOCTH, MCIOIB30BaHUE IHCKOBOTO IMPOCTPAHCTBA JOJKHO
ObITh HEe OoJbine 70 MPOIEHTOB, IS TOCTH)KEHUS NMPUEMIIEMOTO BPEMEHHM OTKJIMKA. B sTOM
ciydae, konmndectBo IOPS Ha 70 mpomeHTOB MCHONB3yeMOCTH OyJIeT pacCYUTHIBATHCSA 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)
ITOMOIIIb,

0) mporpamma,

B) MOJIIpOrpaMMa,

) yTHINTA.

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



3 Uro umeeT Kaxblii 00BEKT 0a3bl JAaHHBIX? a) OKHO CITUCKA 00BEKTOB,
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 OroOpakaroT qaHHBIC 0a3bl, B 00s1€€ YIOOHOM /It IPOCMOTPA BUJC.
a) GopMHl,

0) Ta0IuIIbI,

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) TaOIuIIEI,

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) COBOKYITHOCTH JICHCTBHIA, HAIIPABJICHHBIX ISl JOCTHKCHUS TTOCTABJICHHOM TICITH.

2 Yro npexncrasiusier codoit noustue Mupopmanmonnas texunomnorust (UT)?

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

B) Crioco0 mpescraBieHuss HHGOPMAIK KITUCHTY.

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

3 Lens nHPOPMAITMOHHON TEXHOJIOTUU?

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

pelieHus.

0) Brimyck MaTepuanbHOTO MPOIYKTA, YIOBIETBOPSIONIETO OMPEIETIEHHBIM
TpeOOBaHUSM.

B) Hakornenue Heobxoaumoit uHGpopMaIuu.

T) BbIABISATE IpUYMHBI OTKJIOHEHUS 0€3 OLIEHKU COCTOSIHUS 00bEKTa YIpaBIeHUS

4 Kakoi 13 KOMIIOHEHTOB HE UMEET OTHOIIEHUS K MPOU3BOJICTBY HH(OPMAIIMOHHOTO
npoaykra?
a) COBIT NPOU3BECHHBIX MATEPHAIIbHBIX TPOAYKTOB OTPEOUTEIIIO.
6) COop naHHBIX U IEPBUYHON UHPOPMAITIH.
B) OOpaboTKa JaHHBIX U MOJIyYE€HUE PE3yIbTaTOB.
r) [lepenaya pe3ynbratoB HHGOPMAIIUU MOIH30BATEINIO [T IPUHATHS HAa €r0 OCHOBE
peIeHHs.

5 Yto npezncrasisier 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) Crucrema, HCIOJB3YIOIIasl KOMIBIOTEPHYIO HH()OPMAITMOHHYIO TEXHOJIOTHIO.

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

a) UenmoBeKO-KOMITBIOTEpHASI CUCTEMA IS TTOIICPIKKH MPUHSATHUS PEIICHUHA 1
MIPOU3BOJICTBA MPOTPAMMHBIX POJYKTOB, UCIIOJIb3YIOIIAsl KOMIBIOTEPHYIO

MH(POPMAIMOHHYIO
TEXHOJIOTHIO.

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

B) KauecTBeHHO HOBBIN MeTO/ OpraHu3anuu padoTel yenobeka Ha [1K.

r) Cucrema, UCTIOB3YIOMIasi KOMITBIOTEPHYIO MIHPOPMAIIMOHHYIO TEXHOJIOTHIO.

7 Jlnsa yero ucnonb3yrorcs MHopManmoHHble TEXHOIOIUH TOAEPKKU TPUHATHS
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 nepBUYHBIX JaHHBIX U 00paboTKa HHPOPMAIUH.

B) OTpaxkeHue pealbHOro MUpa C IMOMOILBIO KaKUX-JINOO CBEJCHUI.

r) DneKTpoHHAast 00paboTKa TAHHBIX.

9 OcHOBHbIE JUCHUIUIMHBI, HA KOTOPBIE OMUPACTCS] TEXHUYECKUH OJXO0/ K
aHaJIN3y UTHPOPMAITMOHHBIX CUCTEM:

a) UCCIIeIOBaHUE OTIEpaIlHil.

0) KOMIIBIOTEPHBIE HAYKH.

B) MOJUTHYECKHUE HAYKH.

T') yIpaBJIeHYECKHE HAyKH.

1) TICUXOJIOTHSI.

10 OGOCHOBBIBAIOT UCTIOIB3YEMOE TEXHHUECKOE U MTPOTPAMMHOE 00eCIICUeHHE: a)
UCClIeIoBaHKE OTepaLnii.

0) KOMIIbIOTEPHBIE HAYKH.

B) MOJINTUYECKUE HAYKH.

I') yIipaBJleHYECKUE HAyKH.

11 OntumMuzanuio 1esTenbHOCTH HHPOPMAIIMOHHON CUCTEMBI B LIEJIOM,
CHUHTE3UPYS TEXHUYECKUE U MTOBEJCHYECKUE aclIeKThl, PACCMaTPUBAET a)
TexHn4eckui NoaAXoxH.

0) [loBeneHueCcKuit MOIXO.



B) COIMOTEXHUUECKUN TTOIXOT. *

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

a) Cucremsl nojaepkku npunarus 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 (CIIIIP).

0) ABTOMaTU3UpPOBaHHbIE cucTeMbl ynpaiaeHus (ACY).

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

r) [Ipodeccuonanbubie 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 CUCTEMBI, aBTOMATHU3UPOBaHHbIE cucTeMbl rpoekTrpoBanus (CAIIP).

r) [IpodeccrnonanbHbie M OQUCHBIC CHCTEMBI.

15 O6cnyxuBaroT HHGPOPMAITMOHHBIE TTOTPEOHOCTH CIIEIIUAIMCTOB B PA3INIHBIX
o0JacTax 3HaHUH.

a) Cuctemsl nogaepxku npunatus pemenuit (CIIIIP).

0) ABTOMaTH3UpPOBaHHbIE cucTeMbI yrpaBieHus (ACY).

B) DKCIIEPTHBIE CHCTEMBI, aBTOMaTHU3WPOBaHHbIE cucTeMbl poekTrpoBanus (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 IorenumansHoe ucnosnb3oBanue UT 11 npoTUBOAECHCTBUS PHIHOUYHBIM CHIIAM:
a) CHIDKeHUe TeH.

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. Marematuueckue I1I1I1.

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
WCIIOJIH30BAHUS PACIIPEICIIEHHBIX BRIUMCICHUN U TPATUIIMOHHBIX S3BIKOB
MIPOrpaMMHUPOBAHUS.

12. TITIIT Statistica. 3agaur CTATUCTHYECKOTO aHAJIA3a.

13. OyHKIIUA aHajam3a JTAHHBIX, VIOPaBJICHUS JaHHBIMH,
TOOBIYH JAHHBIX, BU3yaJIM3alliy JAHHBIX C IPUBJIEYEHUEM CTAaTUCTUUYECKUX
METO/IOB.

14, Hayunsie, nenoBsie, TpEXMEpHBIE U IBYXMEpHBIE TPadUKH B Pa3IHUHBIX

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

15.
16.
17.

Macrep».

[Tpobnemuo-opuentupoBanusie IT111.
[II1I1 HayyHOI 1 MHKEHEPHOU rpaduKu.
[TakeT cBOOOAHO pacTpoCTpaHsAEMbIX MPUKIAIHBIX TporpaMM «JIMHyKC



18.  Pabota ¢ npukiagHbIMU MakeTaMu cuctemMbl MatLab.

19. Pemenne kpaeBbix 3a1a4 B nakere PDE.

20.  3anmanue oOyacTy M TPAHUYHBIX YCIOBUI. Pemenne kpaeBbIx 3a1a4 B
nakere PDE. McxonHoe ypaBHEHUE 3a0a4H.

21.  Ywucnennsie MeTOAbI pemieHus AuddepeHIInaaIbHbIX YPaBHEHUN U UX
peanuzanus B cucteme Matlab.

22.  Pemenue ypaBHeHuii B makere Mathematica.

23.  JluddepenmupoBanre u penieHre npocTedmux nuddepeHmaIbHbIX
YpaBHEHUM.

24.  Uurerpupoanue B nakere Mathematica.

25.  PasnoxeHue B psAI M BEIYMCIICHUE MIPEJICIIOB.

26.  I'paduxka B makere Mathematica.

27.  OcHoBbI IpoekTupoBanus u pazpadorku II1I1.

28.  IIpoexrtuposanue I1III.

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

30.  OyHKUWHU OTAETHHBIX MOIYJICH MaKeTa.

31.  Mogenb npeamerHoit oomactu TT1I1.

32. Cratudeckas ¥ TUHAMHUYECKAss MOJICITU TIPEIMETHON 00IaCTH.

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 ynpapJIeHHUsS C BXOJHBIM S3bIKOM KOMaHIHOTO THIIA, C
SI3BIKOM THUTIA MEHIO.

39.  IIpoekTupoBaHHE 0OCITYKUBAIOIINX MOIYJICH.

40.  TpeGoBaHus NpU MPOESKTUPOBAHUH CIIPABOYHBIX MOAYJIEH U MOy et

MIOMOIIH NPU 00paboTKe OMIMOOK.

Kontpomupyemsie kommnerennuu: [1K-2, ITK-3
Oyenxa KomMnemenyutl OCyWecmeasiemcs 8 Coomseemcmauu ¢ madauyet 4.
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