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PABOYAS ITPOI'PAMMA JUCHHUIIJIMHBI (MO Y.JIS)

OCHOBBI AJITOPUTMH3ALIHH H CO3JAHHE I[[H®POBBIX MOJAEJ/IEH

HanpasneHue moAroToBKH (CnenHaibHOCTD)
22.03.02 Merayutyprus

HanpasneHHocTs (mpoduis/crnenuanisanus) mporpamMmmbl
Vnpaprienue MeTaTypruuecKuMu MPEANPUITHIMA M TEXHOJIOTHUECKMMH TIPOLECCaAMU

Vposens BricIero odpazoBanusi - bakaaBpuat

®opma 00yuenus
OyYHast

Wucturyt/ dakynsrer  MHCTHTYT SHEPreTHKH U aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABJICHUS
Kype 2 .
Cemectp 3.4
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PaGouas nporpamma coctasiena Ha ocHoBe ®I'OC BO - GakanaBpuar 1o HanpasJIeHUIO
noarotoBky 22.03.02 Meramutyprus (npuka3 MunoO6pHayku Poccun ot 02.06.2020 r. Ne 702)

Pabouass mporpamMa paccMoTpeHa M ono0OpeHa Ha  3acelaHMU  Kadeapbl
ABTOMAaTH3UPOBAHHBIX CUCTEM YIIPaBJICHHS '

25.01.2023, mpotoxon Ne 7 M/
’ 3aB. kadenpoi ray ; - C.M. AnzpeeB
Paboyas nmporpamma ogo6pena metoauyeckoit komuccueit UDHAC Z
#0.02.2023 r. npotokos Ne 7 d//« %
Tpeacenatens Y 24 /// #7"_ B.P. XpamumH
CortacoBano:

3aB. kadeapoit MeTaurypriuu 1 XMMHYECKHX TEXHOJIOTH

A.C. s(apqeﬂxo

Paboyas mporpamMma cocTaBiieHa: / /
/ N.I'. Camapuna

cT. mpenoiaBatenb Kapeapst ACY,

cT. npenojasarelns kapeapst ACY, (%fl (/// A.P. bonnapesa
Penensent:
3% 3A0 "KorcOM CKC" A KaH[I. TEXH. HayK
10.H. Bommyxos
[ o :f:ﬂ.):h
f 8N %




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kageapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHUS

IIporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henpto muctumauabl "OCHOBBI aNTOPUTMHU3AIMH M CO3JaHUS THU(POBBIX Mozenen"
ABJISICTCSI M3YUYEHHME TMPUEMOB CO3JaHUS U peau3alli aJTOPUTMOB C HCHOJIB30BAHHEM
YHUBEPCAIBHBIX S3BIKOB MPOTPaMMHUPOBAHUS U MPOTpaMMHas peann3anus HU(PpPOBBIX MOJEICH
TEXHOJIOTHYECKUX CUCTEM U ITPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrtunauaa OCHOBBI aITOPUTMHU3AIMH B CO3/IaHKE ITU(DPOBBIX MOEIICH BXOANUT B YaCTh
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MIpOrpaMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIUTLINH/ IPAKTHK:

CoBpeMeHHbIH HHXUHUPUHT METAILTYPrUY€CKOTO MPOU3BOJICTBA

MaremaTuka

Nudopmarrka u nHGOPMAIIMOHHBIE TEXHOJIOTHH

OCHOBBI METaJUTYpPTHUECKOTO MTPOU3BOJICTBA

MaTeMmaTHUeCKHH aHaIN3

KommbrorepHbie METOIbI MPOSKTUPOBAHUS JIEMEHTOB METAJLUTYPTUYECKUX TeUen

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[{udpoBu3arus MpoeccoB MPOU3BOJICTBA YSPHBIX METAJIOB

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

OcHoBBI I (PpOBU3AIUYU B TPOU3BOACTBE MPOKATHON MPOAYKIIMH

VYrpaBieHue TEXHOJIOTMYECKUMHU IPOLECCaMU IIPOU3BOICTBA YyT'YHA B JOMEHHBIX I1€Yax

[Ipown3BocTBEHHAs - TEXHOJIOrHYECKasl (IPOEKTHO-TEXHOJIOIMUECKast) IPaKTUKa
MeTo1pl KOHTPOJIA JOMEHHOTO Mpoliecca
PazpaboTtka i poBbIX IBOHHUKOB B METAJUTYpIUn

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbpTrare ocBoeHUS JUCUUIUIMHBL (MOyJs1) «OCHOBBI QITOPUTMU3ALIUU U CO3/IaHUE
M (PpOBBIX MOIENIEH» 00yJaIOMUNCS JOKEH 00J1a/1aTh CICTYIOITUMU KOMIIETEHIIUSMH:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-4 CnocoOeH BBINONHATH 3a/addl IO OLEHKE ChIPbsl U METAJULyprUYeCKOW MpPOIYKIIHH,
KOPPEKTHPOBATh U KOHTPOJIMPOBATh NPOU3BOJCTBEHHBIN NIPOLIECC

[1K-4.1 OneHuBaeT Celpb€ M METAUTYPTUYECKYIO MPOIYKLUIO, KOPPEKTHUPYET U
KOHTPOJMPYET MPOU3BOJACTBEHHBIH MHpolecc ¢ 00OCHOBAHHWEM MPHUHATHIX
TEXHOJIOTMYECKHUX U TEXHUUYECKUX MEp

[IK-5 CrocobeH npoBOAUTH aHAJINW3 TEXHOJOTMH B METAJUIyprMUECKOM IPOU3BOJCTBE C
o0ocHOBaHHEM J(P(GEKTUBHOCTH TMPHUHATHIX MEp IO YIPaBICHUIO TEXHOJIOTHYECKHUMHU
nnapaMeTpamu

[1K-5.1 [IpoBoaut 1MdpoBOl aHANU3 TEXHOJOTMH B  METALTyPrHYECKOM
IIPOU3BO/ICTBE, UCIIOJIB3Ys MPUKJIIAJAHBIE TPOTrPAMMBI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— koHTakTHas padorta — 130,1 akax. gacos:
— aynutopHas — 126 akaj. 9acos;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTeNbHas pabota — 86,2 aka. 4acos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas § =
o | xouTakTHas pabota & 3 dopma TeKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ B . P Kon
S & ©| caMOCTOATENbHON |  ycleBaeMOCTU U
JTACIUTUTAHBI 5 [ . | xommereHuM
@) 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. | 3 &
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. |Q &
1. OcHOBHBIE TOHSITHUS
POrpaMMHPOBAHHS
11 AJITOPUTMBI, CaMocTosTeNnbpHOe BeInonHenne K-4.1
oIpesieieH e, CIOCOOBI 2 4 5,1 |uzydyenue yueOHON|  MpaKTHYECKOH K 5' 1’
3anucu. Metoas!l pa3paboTKu TUTEPaTypHI paboThI '
1.2 OcHOBHbIE BHABL, STambl| 3
MPOEKTHPOBAHUS u CamocTosTenbHOE Beinonnenue K-4.1
JKU3HCHHBIN LUK 2 4 6 |u3ydeHue yueOHOW| mpakTHUECKOU K 5' 1’
MPOrPaMMHBIX — MPOJYKTOB. JUTEPATYpPbI paboThI '
CraHgapTel Ha pa3paboTKy
Hroro no pazneny 4 8 11,1
2. CTpyKTYpHO-MOyJIbHOE
POrpaMMHPOBAHHE
2.1 IIporpammupoBaHHE Ha
S3bIKE  BBICOKOTO  YPOBHSL.
AncaBur, TUOBl JAQHHBIX. CamocTosaTenbHOe Brinonnenue MK-4.1
OcHOBHBIE MOJIOKCHUS 2 6 6 |u3yueHue yueOHOW| mpakTHUECKOU K 5' 1’
CTPYKTYPHOTO JUTEPATypPbI paboThI '
MpOrpaMMHUPOBAHHS:
OIepaTophl YIPaBICHUS
2.2 MaccuBsl: ogHOMEpHbIE| 3 CaMoCTOATEIEHOE Beinonnenue K-4.1
M MHOTOMEPHBIE MACCHUBHI. 2 4 6 |uzydyeHue ydueOHOIM| mpakTHYECKOU K 5' 1’
CTpYKTYpBI, CHHTaKCUC JUTEpaTyphl paboThl '
2.3 Oyukuun. OObABICHUS U
CamocrosTensHoe Brinonnenue
oTpeaeNeHUs (hyHKIHH. o . TIK-4.1,
4 6 6 |u3ydyeHue yueOHOW|  mpakTHYECKOU
CTpyKTYpbl M MacCHUBBI Kak TIK-5.1
JUTEpaTyphl paboThl
napaMeTpsl QYHKLIUH
Hroro no pazaeny 8 16 18
3. OOBEKTHO-OPHUEHTUPOBAHHOE
nporpammuposanue (OOIT)
3.1 OcHoBbl OOII. Kiaccsr. CamocrosTensHoe Beimonnenune K-4.1
Onwucanue KJacca ul 3 2 4 7 |u3ydeHue yueOHOI| mpakTHUECKOU K 5' 1’
ompezienieHrne 00HEKTOB TUTEePaTyphI paboTsI '




CamocrosTensHoe Brinonnenue
3.2 Hacnenosanmue, o L TIK-4.1,
2 4 6 |usydyeHue yueOHOW|  MpakTHYECKOU
neperpyska IIK-5.1
JUTEPATYPbI paboThI
HUroro no pazaeny 4 8 13
4, IIpuxnagHoe
POrpaMMHPOBAHNE
CamocrosTensHoe Brinonnenue
4.1 Junamudeckue o . TIK-4.1,
1 2 6 |m3ydeHue yueOHOH|  mpakTHYECKOH
CTpYKTYphl. COPTHPOBKA IIK-5.1
JUTEPATYPbI paboThI
3
4.2 Pekypcus W UTEpalys.
Pexypcus Kak METO/I CamocTosaTenpHOe Brimonuenne K-4.1
BBIYHMCIICHUH. I'padsr. 1 2 5 |uzydenue yueOHON|  mpakTHYECKOH K 5' 1’
[Tomnck, mocTaHoBKa 3amauyw, JTUTEPaTypHI paboThI '
BUJIBI
HWroro no pazneny 2 4 11
Hroro 3a cemectp 18 36 53,1
5. OCHOBHBIE  TOAXONBl U
MOCTAaHOBKA 3ajgad  pa3paboTKu
I (POBBIX MOIENEH IPOLIECCOB
CaMmocrosTensHoe
5.1 HasnHaueHue © BHIBI n3ydeHune yaeOHon .
IUPPOBBIX Moz[eniﬁ 2 4 yJ';II/ITe an BI YCTHEL OIPOC o IIK-4.1,
p PATYPEL- TeMe pedepara IK-5.1
MPOLIECCOB U CUCTEM IMoaroroBka
pedepata o Teme.
4
CaMmocrosTensHoe
n3ydeHune yaeOHon
5.2 Ludposeie  mozaenu i i .
JUTEPATYPBHI. YcTHBI onpoc 1o
CTaTUYECKUX u . T1K-4.1,
2 6 4 TToaroroBska k MPaKTUYCCKOH
NUHAMHYECKUX  IPOIIECCOB. TIK-5.1
BBITTOJTHEHUIO pabote
Ddopmanuzays NpoueccoB .
MPaKTHIECKON
paboThI
HWroro no pazaeny 4 6 8
6. UucneHHbIC METOMABI PEIICHHUS
TUQPepeHIHATBHBIX  YPaBHEHUIH
JIMHAMHAYECKHX CHCTEM
CamocTosTenbHOe
6.1 IludpoBbie  Moaenu .
n3ydeHune yaeOHon
MPOIIECCOB  ONMHCHIBAEMbIX .
JUTEPATYPBHI. YcTHBI onpoc 1o
muddepeHIHATEHBIMEI . T1K-4.1,
2 8 4 TToaroroBska k MPaKTUYECKOH
YpaBHEHHUSMH. TIK-5.1
BBITTOJTHEHUIO pabote
JuHamuueckue  UUPpPOBBIE N
MPaKTHIECKON
MOZeNn
paboTHI
4 YcTHBIH onpoc 1o
CamocTosTenbHOe MIPaKTHYECKON
U3yueHHe y4eOHOH aborte Ne3
6.2 Meroasl YHCIEHHOTO Y M p
JIUTEPATYPBI. «YucneHHble
pereHus T1K-4.1,
2 8 4 IToxnroroska k METOABI peleHHs
T depeHInaIbHBIX IK-5.1
N BBINIOJHEHHIO | aH(depeHratbHbIX
YpaBHEHHH U CHCTEM 9 .
MPAKTHIECKOM ypaBHEHHIT
paboThI JTMHAMAYECKHX
CHUCTEM»
Wroro no pazaeny 4 16 8

7. IlndpoBble MOAENH THIIOBBIX
TPOIIECCOB




CaMocCTOosTeNbHOE
U3ydeHHE y4eOHOH

7.1 ANTOpUTMBI u .
JIUTEPATYPBI. YCTHBIH ompoc Mo
MPOTPaMMHBIE cpencTaa . I1K-4.1,
4 8 4 IMoxroroBka MPaKTHYECKON
pa3paboTku IUPPOBBIX TIK-5.1
N BBIITOJTHEHHIO paboTte
Mojieneil mporeccoB .
4 MPAKTHYECKOU
paboTb
CamocrosrensHoe | YCTHBIN onpoc 1o
7.2 1ludpoBbie Momenu B - poc IK-4.1,
2 8 4  |uzyuyeHue yueOHO#H|  mpaKkTHYEeCKOH
(hopme «BXOJ-BBIXOI» IIK-5.1
JIUTEPATypPbI pabore
HUroro no pazaeny 6 16 8
8. MoJenpHO-OpUeHTHPOBAHHAS
paspaboTka H(POBBIX MOEICH B
MaKeTax MPHUKJIAHBIX MPOTrpaMm
CamocrosTensHoe
u3yueHue y4eOHOH
8.1 TTpuHIHITBL Y y
. JIUTEPATYPEI,
MOJIETbHO-OPHUETUPOBAHHOM .
MOATOTOBKA K VYertHblit onpoc mo
pa3paboTku IUPPOBBIX . TK-4.1,
. 2 8 4 MIPAKTUYECKUM MIPaKTUIECKOM
Mozenen MIPOLIECCOB B TIK-5.1
3aHATHSIM, pabore
naKeTax TPUKJIATHBIX
BBITIOJTHEHNE
mporpamMm
MPAKTHIECKUX
pabot
4
CaMoCTOsTENBHOE
n3ydeHune yaeOHon
JIUTEPATyPhI
8.2 TTocTanoBKa PaTYPHL, .
MOATOTOBKA K VYertHblit onpoc mo
JKCIEPUMEHTA Jitic: N TIK-4.1,
N 2 8 51 | npakTHYeCKHM MIPaKTUYECKOM
HaCTpONKM U  ajanTanuu TIK-5.1
HPOBOF MOIEIH 3aHATUSM, pabote
P BBITIOJTHEHNE
MPAKTHIECKUX
pabot
HWroro no pazaeny 4 16 9,1
Hroro 3a cemectp 18 54 1331 9K3aMeH
Wroro no aucuumninzHe 36 90 |[86,2 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JInst  peanu3andy  TPETyCMOTPEHHBIX BHAOB  y4eOHOW pabOTBI B KadecTBe
06pa3OBaTeJIBHBIX TEXHOJIOTUI B npernogaBaH AU CHHUILINHBI «OCHOBBI AIrOpUTMHU3ALUN U
co3aHus NU(QPOBBIX MOAETIEH» UCIIONB3YIOTCS TPAJUIMOHHAS U MOTYJIbHO-KOMIIETEHTHOCTHAS
TCXHOJIOT'UH.

[lepenaua HEOOXOIMMBIX TEOPETUYECKMX 3HAHMM U (HOPMHPOBAHHE OCHOBHBIX
npecTaBiICHud M0 Kypcy «OCHOBBI QITOPUTMHU3AIMU M CO3JaHUS IUQPPOBBIX MOACICI
HPOUCXOUT C UCIIOIb30BAHUEM MYJIbTUMEIHIHOTO 000PYIOBAHHUS.

Teopernueckuil Kypc BKJIIOYAET: BBOJHYIO JIEKLUIO, IIEPBOE MIPEACTABICHUE O IPEIMETE
¥ 3HAaKOMHT CTYJCHTOB C HAa3HAUCHHWEM M 33/1auaMH Kypca; MpoOJEeMHBIC JIEKIMU SIBISETCS
pe3yJIbTaTOM YCBOCHHUS TOTYYCHHOW HH(POPMAIUU IOCPEICTBOM IOCTAHOBKU MPOOIEMHOTO
BOITPOCA U MOMCKA ITYTEH €ro PeIleH s ; JIEKIUH — KOHCYJIbTALNH, N3JI0)KEHHE HOBOT'O MaTepuaa
COITPOBO’KIAETCS TOCTAHOBKOW BOIIPOCOB M IMCKYCCUEH B IMOMCKAaX OTBETOB HA 3TH BOIIPOCHI.

B xoze mpoBeeHyst JISKIIMOHHBIX 3aHATHH IPEAyCMaTPUBACTCSL:

- HCIONB30BAaHHE DBJEKTPOHHOTO JEMOHCTPAIMOHHOTO MaTepHalia 10 TeMam
00BEKTHO-OPUEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS;

- UCITIOJIb30BAHUEC SJICKTPOHHBIX y‘-I€6HI/IKOB 10 OTACJIBHBIM TEMaM 3aH$[TI/II71;

- aKTHBHBIE M WHTEPAKTUBHBIC (OPMBI OOYYEHHs: BapHaTHBHBIA OINpPOC, TUCKYCCHH,
YCTHBIM OMPOC, KOHTpOJIbHAs padoTa, TECTOBBIA ONPOC, HWHIUBUIyaJIbHAS — «3aIlUTa»
NPaKTHYECKUX PadOT | T.JI.

JIeKUMOHHBI MaTepuall 3aKpeIuisieTcs B XOJA€ IPAaKTHUYECKHUX paboT, Ha KOTOPBIX
BBINIOJIHSAIOTCS. TPYIIIOBBIE WIM WHAMBHIAYyAJIbHBIC 3aJaHHs MO TNpoWAeHHOH Teme. YacTh
NPAaKTUYECKUX 3aHATHHA MPOBOAMUTCS B WHTEPAKTUBHON (hOpME C MCIIONB30BAaHUEM CIIETYIOIINX
METOJIOB:

- paboTa B KOMaH/ie, MPEAyCMAaTPUBACT COBMECTHYIO ACSATEIBHOCTh CTYIEHTOB B IPYIIE
1Ol PYKOBOJACTBOM JIMJAEpa, HANpPaBICHHYI0 Ha peuieHue oOmed 3amadyd C  JeJICHHEM
OTBE€TCTBCHHOCTH U HOJIHOMO‘-IPIfI;

- npobseMHOe O0y4yeHue, KOTOpOE 3aKIKYaeTcs B CTUMYJIMPOBAHUU CTYJIEHTOB K
CaMOCTOSITENIbHON «100bI4e» 3HAaHUH, HEOOXOJUMBIX JUIsl PEIIeHUs] KOHKPETHOM MpoOIeMBl;

- KOHTEKCTHOE OOy4YeHHEe, KOTOpPOE ITO3BOJIIET YCBOWUTH MAaTepUal MyTEM BBISBICHUS
CBsi3el MEX/ly KOHKPETHBIM 3HaHUEM U €r0 IPUMEHEHUEM;

- 06y‘~I€HI/IC Ha OCHOBCE OIIbITAa, aKTUBU3allHi MMO3HaBaTEIILHOM ACATCIIBHOCTH CTYJACHTOB 3a
CYET aCCOLMAIMU UX COOCTBEHHOTO OTIBITA C MPEAMETOM U3YUEHHUS.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITEIBbHON NMPOpaboTKe B
npoliecce BBIMOJIHEHHS JOMAIIHUX U KOHTPOJBHBIX padoT, a Takke B Mpolecce MOATOTOBKU K
YCTHOMY OTIPOCY, TECTUPOBAHUIO M UTOTOBOM aTTECTAIINN

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[IpencraBneno B mpunoxxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Camapuna, U. I'. [IporpammupoBaHue ¥ OCHOBBI AITOPUTMH3AIUH | yaeOHOe mocodue.
Y. 1. Kypc nekuwuii / U. T'. Camapuna. - Marauroropck : MI'TY, 2013. - 1 351eKTpOH. OMNT. AUCK
(CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=908.pdf&show=dcatalogues/1/11188
81/908.pdf&view=true (mata oOpamenus: 14.06.2022). - Makpooobekr. - Tekcr
AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=908.pdf&show=dcatalogues/1/1118881/908.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=908.pdf&show=dcatalogues/1/1118881/908.pdf&view=true

2. JlaBeioBa, H. A. Ilporpammuposanue / J{aBsinoBa H.A., boposckas E.B., - 3-e u3a., (3:1.) -
Mocxksa :BUHOM. JI3, 2015. - 241 c.: ISBN 978-5-9963-2647-1. - Tekcr : anekTponHbIi. - URL:
https://znanium.com/catalog/product/544438  (mata ooOpamenus: 18.06.2022). — Pexum
JOCTyTA: O MOJIIMUCKE

3. 3uHoBbeB, B. B. MozenupoBanue mpoieccoB U cucteM : yueOHoe nocobue / B. B.
3unoBweB, A. H. Ctapony6os, I1. 1. HukonaeB. — Kemeposo : Ky3['TY umenu T.®. ['opbauena,
2016. — 146 c¢. — ISBN 978-5-906888-10-5. — Tekct: oanektponnsiii // JlaHs:
sJeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/105406  (mata
obpamienus: 27.06.2022). — Pexxum g0cTyIa: A1 aBTOPHU3. IIOJIH30BATEIICH.

0) lonotHuTeILHASI TUTEPaTypa:

1. baxsanos, JI. A. MonenupoBanue cucreM: yueOHoe mocooue / JI. A. baxamos. —
Mocksa: 'opHas kuura, 2006. — 295 c. — ISBN 5-7418-0402-0. — Tekcr: 35eKTpOHHBIN //
Jlanb: snekrponno-oubnoreunas cucrema. — URL: https://e.lanbook.com/book/3511 (mara
obpaenus: 27.06.2022). — Pexxum goctymna: /it aBTOPU3. [TOJIb30BATEICH.

2. TlaBnosckas, T.A. IlporpammupoBanume Ha s3bike CH++ : Kypc nexumii / T.A.
[TaBnoBckas — Mocksa : Uatyutr HOY, 2016. — 154 ¢. — URL: https://book.ru/book/918123
(mara obOpamenus: 31.05.2023). — Tekct: sneKTpoHHBINA. (mata obpamenus: 18.06.2022). -
TekcT: AIEeKTPOHHBIN.

3. AnzapuanoBa, A. A. Anroputmuszanus 1 nporpammupoBanue. IIpaktukym: yuebHoe
nocobue / A. A. Aunpuanosa, JI. H. Ucmarunos, T. M. MyxTtapoBa. — Cankrt-IlerepOypr: Jlanb,
2022. — 240 c¢. — ISBN 978-5-8114-3336-0. — Tekct: oanekTpoHHbIH // JlaHb:
NIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/206258  (mata
obparenus: 31.05.2023). — Pexwum gocTyma: Ui aBTOPU3. MOJIb30BATEICH.

4. bykynos, C. B. Pa3paboTka mnpuioxeHud c rpauuecKkuM I0JIb30BATEIbCKUM
untepdeiicom Ha szbike Python / C. B. Bykynos, O. B. BykyHnoBa. — Cankr-IlerepOypr: Jlans,
2023. — 88 c¢. — ISBN 978-5-507-45191-3. — TekcT: OJCeKTpOHHBIA // JlaHb:
3JIeKTpOHHO-0MOanoreynas cucrema. — URL: https://e.lanbook.com/book/292856  (nara
obpamienust: 31.05.2023). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENCH.

5. Konosa, E. A. Anroputmsl u nporpammsl. S3sik C++/ E. A. Konosa, I'. A. [Tomtak. —
7-e u3n., crep. — Cankr-IlerepOyp: Jlanp, 2023. — 384 c¢. — ISBN 978-5-507-46070-0. —
Tekct:  snexTpoHHbIM /  JlaHb:  ayeKTpoHHO-OmMOnmoTeuyHas  cuctema. —  URL:
https://e.lanbook.com/book/297002 (nara obOpamienus: 31.05.2023). — Pexum poctyma: Iuis
aBTOPH3. MOJIb30BATENEH.

6. EpodeeB Hukura Anexcannposuu (IIpuknamHoii OakanmaBpuar).  Pemenue 3amau
JUHEHHOrO NPOTrpaMMUpPOBAHMs Ha s3blke mporpamMupoBanus Python / Epodee Hukxwura
Anexcanaposud, Kunsuna Upuna MBanosHa. - UEuC: [IMul, 2022. - 63.

7. Hukurtuna, T. II. IlporpammupoBanue. OcHoBbl Python ans umxenepos / T. II.
Hukutuna, JI. B. KoponeB. — Cankr-IlerepOypr: Jlawp, 2023. — 156 c. — ISBN
978-5-507-45284-2. — TekcT: 3neKTpoHHBIH // JIaHb: AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/302720 (nmata obOpamenus: 31.05.2023). — Pexxum nocryna:
JUISl aBTOPH3. MOJIb30BaTeNen

B) MeTonuyeckue ykazaHus:

1. Aunpees, C. M. MoaenupoBaHre 00bEKTOB M CUCTEM YIIpaBJIeHHS: yueOHOe mocooue /
C. M. Anapees; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekrpoH. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138
496/3337.pdf&view=true = (mara oOpamenus: 14.06.2022). - MakpooObekT. - TekcT:
aekTpoHHbBIH. - ISBN 978-5-9967-1028-7. - CBenenus noctynHsl Takke Ha CD-ROM.

2. AugpeeB, C.M. Meroapl MaTeMaTHYeCKOTO MOJCIUPOBAHUS TMPOMBIIUICHHBIX U
MEXaTPOHHBIX CHCTEM YyIpaBieHus: npakTHkyM [Tekcr]: yueOHoe mocodue / C.M. Anapees, B.P.

["acusipoB. - Marauroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2019. 105
c. ISBN 978-5-9967-1739-2
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r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue .

10 Ne torosopa Cpoxk neiicTBuUS TULEH3UU
7Zip CBOOOIHO 0ECCPOUHO
FAR Manager CBOOOJTHO 0EeCCPOYHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
Epay3ep Mozilla |cBoGOaHO SecopouHo
Firefox PaCIpPOCTPaHIEMOE
MAXIMA CBOOOJTHO 0ECCPOYHO
Eclipse cBOOOJTHO 0eccpouHO
Anaconda Python [cBo6oaHO 0eccpoyHO
Bupryanbnsiii
CTCHJT CHCTEMBI
ABTOMAaTHYECKOro (CBHMIACTCIBCTBO GeccpodHo
yIpaBJIeHUs Ne2013612340
TEXHOJIOTUYECKUM
apamMeTpoM
Scilab cBO0OOIHO
Computation pacIpocTpaHsaemMoe OeccpouHo
Engine 110

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca CchbLika
HauunonansHas
MH()OPMAIIMOHHO-aHATTUTHYECKAsT URL.: https://elibrary.ru

cucremMa — POCCHMCKUN MHICKC HAYIHOI'O

ITouckoBas cuctema Axamemust Google

(Google Scholar) URL: https://scholar.google.ru/

Nudpopmannonnas cucrtema - Eaunoe

URL: http://window.edu.ru/
OKHO JIOCTyrma K HWHOOPMAIMOHHBIM

Poccuiickas I'ocynapcrBeHHas

https://www.rsl.ru/ru/4readers/catalogues/
ounbimnoreka. Karamoru

DJNEeKTpOHHBIE  pecypchl  OMONIMOTEKH

. i 7 =
MLTY 1. T 1. Hocopa https://magtu.informsystema.ru/Marc.html?locale=ru

MexnayHnapoaHas 6a3a TOJHOTEKCTOBBIX

JypHazoB Springer Journals http://link.springer.com/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:



https://elibrary.ru/
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://link.springer.com/

VY4eOHble ayAUTOPUH ISl TPOBECHUS 3aHATUH JIEKIIMOHHOTO THIIA - MylbTUMEInITHbIE
Cpe/CcTBa XpaHEHHU S, TIepeaaun 1 peAcTaBieHus nHpopmanuu, a.437

VYyeOHas aynuTopus IS IPOBEACHUS IPAKTUUECKUX 3aHATUHN (KOMIIBIOTEPHBIN Ki1acc) -
[Tepconanbubie KoMITbIOTEpHI ¢ akeroM MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA, a.448

[lomemenuss ays  camMoCTOSITENIbHOM  paboThl  oOyuaromuxcsi - [lepconanbHbie
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

VY4eOHble ayqUTOPUM Ui TPYNIOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTAlUi, TEKYILETO
KOHTPOJISI U MPOMEXKYTOUYHBIX KOHCYNbTauui - Jlocka, MyJbTUMEAMMHBIN MPOEKTOP, SKpaH,
a.448

[lomemenne s XpaHeHus U HpodUIAKTUYECKOro OOCTYXKUBaHUS Y4eOHOTO
obopymoBanus - CTeNaxku A XpaHSHUs y9eOHO-MEeTOANYSCKUN TOKYMEHTAIuH, a.454



IIpunoxenne 1

6 Y4eOHO-MeTOqMYECKOE OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl CTYAeHTOB

[To pucrumuuHe «OCHOBBI ANTOPUTMH3AIMKA M CO3JaHHE IUQPPOBBIX  MOJEIECH»

pelyCMOTPEHA ayIuTOpHAs U

BHCAyAUTOPHAad CaMOCTOATCIIbHAA pa60Ta o6yqa}oumxcx.

AyIuTOpHAas caMOCTOSITeIbHAs pabdoTa CTYIEHTOB Ha TJAOOPAaTOPHBIX 3aHATHUAX TPOUCXOTUT
107 KOHTPOJIEM TPETIOIaBaTeNsl B XO/1€ BBIIIOJIHEHUS IPAKTUIECKUX padoT, IPU PELICHUH 3a7a4 U
BBITOJIHEHUH YIIPAXKHEHH, KOTOPBIE ISl CTY/ICHTOB ONPEACIIeT IPenojaBaTeb.

BHueaynuTopHas camocTosiTenbHasi paboTa OCYIIECTBIISICTCS B BUIE MPOPAOOTKU MaTepuana
NPAaKTUYECKUX 3aHATHH, BBIIOJHEHHUS JOMAIIHUX 3aJaHUM W TpU KOHCYJIbTALUAX C

ImpenoaaBaTciICM.

HaumenoBaHue pa3jaesa

Ilepeuyenn npakTu4eckux pador

JAMCIUILTHHBI

OCHOBHBIE TIOHATHS

1. Pa3paboraTe aJirOpuTM 110 33JaHUI0
POrpaMMHPOBAHHSI

1. Omnepauuu 1 BBIpaXEHUS

2. Y cnoBHBIE OIIEPATOPHI

3. Omneparopsl IUKIIOB

CTpyKTYpHO-MOJ1yJIbHOE 4. Omneparopbl LIUKIOB

pOrpaMMHPOBaHHE 5. Maccusbl

6. CtpykTypsl

7. VYka3arenu

8. OyHKIIUU

1. Co3snanue o0bekTa Tumna class

2. KoHCTpYKTOpBI 1 JICCTPYKTOPBI

3. Hacnenosauue

OOBEKTHO-OPHEHTHPOBAHHOE 4, MHOKECTBEHHOE HACIIEIOBAHUE

HpOrpaMMHpPOBAHNC 5.  BupryanbHble KIacchl

6. [Meperpy3ka QpyHKIINI

7. [Teperpy3ka onepaTopoB

[MpuknagHoe 1. bubnunoreka cranaptabix madnonos (STL — Standard

IpOrpaMMHPOBaHHE template library)

Tema npakTuuyeckoi
padoThbl

Bomnpocel 11 ycTHOro onpoca

[udposbie momenn
CTaTUYECKUX CHUCTEM

1. Yro Takoe cTaTuyecKas XapakTepUCTHKa CUCTEMBI?

2. [IpuBeaute kmacCUPUKAIUIO CTATHUECKUX XapaKTEPUCTUK
cucrem?

3. 3anuumTe ypaBHEHUE CTATUYECKOM XapaKTEepUCTHKHU B 00IIEM
BUJIE B pOpME MOJIMHOMA N-0i CTEeNeHU

4. Kakue MeTo/1bl MCTIOJIb3YIOTCS ISl OIIPEIETICHNUS
K03 PHUIIMEHTOB NOJIMHOMA CTATUYECKON XapaKTEPUCTUKH 110
AKCIEPUMEHTAIbHBIM JaHHBIM?

5. 3anumuTe (I)YHKI_II/IOHaJ'I MCTO/Ja HAMMCHBIIINX KBAaJAPAaTOB.

6. IlpuBenuTe G10K-CXEMy OUCKOBOIO aJITOPUTMa ONpEeNICHUs
K03 (HUIIMEHTOB MMOJMHOMA PEIrPECCUOHHOTO YpaBHEHUSI.




Tema npakTuyeckoi
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

7. Yo Takoe JIMHUA perpeccun?

8. 3anummmTe GopMyIIbI I onpeaesieHus K03 UIIIEHTOB
perpeccuoHHOro ypaBHeHHs MeTogoM Kpamepa.

[TocTpoenue nudposoit
MOJIeJIM B CHCTEME
BHU3yaJIbHOT'O MOJICJIUPOBAHUS

1. Obmiast cTpykTypa pemeHus 1udepeHnaIbHOro
ypaBHEHUs B (hOpME CTPYKTYPHOIl CXEMBbI
2. Kak 3aaaTh Ha4yadbHbIC 3HAYEHUSI UHTETPATOPOB?
3. Kakue Bu3yanbHbIe 3B€HbS HCIOIB3YIOTCS IS
MOJIETUPOBAHUS JUHAMHYECKUX CUCTEM?
4. Kak BbIOMpaETCsl YMCIICHHBIA METOI HHTETPUPOBAHHMS?
5. Kak 3ayaercs BpeMst UHTEIpUPOBaHUs?

6. Kak 3agate macmrab rpaduka GpyHkmmmn?

YucrneHHbIe METOBI PeIICHHS
TuQepeHIaIbHbIX
YpaBHEHUH JMHAMHYECKUX
I (PPOBBIX MOZIETIEH U CUCTEM

1. Yro takoe nuddepennnanbHoe ypaBHEHHE?

2. Ilo xakuM nmpHU3HAKaM IMPOU3BOAUTCS KilacCU(UKALINS
g epeHIaTbHbIX YPaBHEHUN?

3. Uto Takoe 0ObIKHOBeHHOE U epeHInanibHoe ypaBHeHHE?
3anummuTe npumep?

4. Kakoe nuddepennmanbHoe ypaBHEHHE HA3bIBAETCS
YpaBHEHHUEM B YaCTHBIX TPOU3BOTHBIX?

5. B uem otnmune muHEHHBIX AU pepeHInanbHbIX ypaBHEHUN OT
He-nmuHenHbIX? [IpuBenute npumMeps! 1uddepeHaabHbIX
YPaBHEHUH 3TUX BUOB.

6. Uto Takoe omHOpoiHbIe U depeHInanbHbIe ypaBHEHUs?
IIpuBenu-Te mpuMep JTUHEHHOTO OAHOPOIHOIO
T depeHIMaIbHOrO YpaBHEHUS.

7. Kakoii Bug nudepeHanbHbIX ypaBHEHUH Ha3bIBaeTCs
HopManbHbIM? [IpuBennTe mpuMep Takoi 3arucu.

8. 3anumuTe B 00111eM BUIE CUCTEMY YPaBHEHUI NIEPBOTO
HOpsi/IKa pa3pelIeHHbIX OTHOCUTEIBHO MPOU3BOAHBIX. Kak
3aIMIIeTCs TaKkas CUCTeMa B BEKTOPHOM (opme?

9. IlpuBenute npumMep 3anuck 1uddepeHaIbHOr0 ypaBHEHUS
N-0ro MopsJiKa pa3pelieHHOE OTHOCUTENIBHO CTapIlIen
IPOM3BOIHON B (hOpME CUCTEMBI YpPaBHEHHI MTEPBOTO MOPSIKA.

10. B kakoii ¢popme monyyaroT pereHus 1uddepeHInaaIbHbIX
YpaBHEHH MPU UCTIOIB30BAaHUH YUCICHHBIX METOI0B?

11. Kakoe nmpenmyIiecTBo 4ucieHHbIX MeT010B? /B ueM cocTtout
HEJI0CTATOK MCIOJIb30BAHUS YUCIEHHBIX METOJO0B IIPH
NOJIy4eHUH penieHus auddepeHnnanbHoro ypaBHeHUs?

12. YTo Ha3bIBAIOT y3JIaMH CETKH MPH MOCTPOCHUH YUCICHHOMN
cxeMmbl petieHus 1uddepeHnanbHbIX YpaBHEHUN?




Tema npakTuyeckoi
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

13. Kakue paznuyaroT KJ1acChl METOJIOB PELICHUS
g depeHraIbHbIX ypaBHeHUNH? B ueM oTiindne 3TUX KJIacCOB

ApyT OT Apyra?

14. Kakoiil BUJ UMEET peKypPEHTHOE BBIPAKEHUE TIPU
MCII0JIb30BaHUHU YHUCIEHHOIO MeTo1a Diiepa s peleHUs
Qg epeHIaIbHOr0 ypaBHEHUS ?

13. [IpuBeauTe reOMETPUUYECKYI0 HHTEPIIPETAIIUIO METOIA
Oitnepa. CaenaiTe NOACHEHUS K ATON CXEME.

14. 3anumuTe peKyppeHTHOE BBIPAKEHUE IS TTOTYUEHUS
YHCIEHHOTO pelieHus JuddepeHnaIbHoro ypaBHeHUS

15. [Ipeobpasyiite nudpdhepeHnnaibHOe ypaBHEHHE K CUCTEME
TuddepeHManbHbIX ypaBHEHUH 1-0ro nopsaka. 3anuiure
CHUCTEMY PEKYPPEHTHBIX BBIPDAKECHUM IS ITOJTy4EHUS
YHCJIICHHOTO PEUICHUSL.

YucneHHoe peneHne
g depeHInaIbHbIX
YpaBHEHUU

1. IlpousBectu unciaennoe penienne auddepeHnnanbHOro
YpaBHEHHS.

y'+2y'+y=0 npu y(0)=0, y'(0)=2

2. IlpousBecTu aHaIUTUYECKOE pelieHue TuddepeHIualIbHOro
ypaBHEHUS

5Y"—y' =3y =0 mpu y(0) =1, y'(0)=-2

3. PaccMoTpeTh MoBeICHHE CUCTEMBI M COCTaBUTh MOJEITh
npoliecca HaroJHeHUs 6aka B BUJie JTMHEHHOTO
muddepeHManbHOro ypaBHenus. [Iponssectu yncieHHoe
peleHre Noay4eHHOro JuddepeHIMaIbHOr0 YpaBHEHUS

4. Kak npencraButh tuddepeHnraibHoe ypaBHEHHE,
OIKCHIBAIOLIEE MTOBEJICHHE 00BEKTa B KAHOHUYECKOH opme?
5. 3anumute nuHeitHoe OZY N-oro nopsiaka ¢ MOCTOSHHBIMU
K03 pULIMEeHTaMU C HEHYJIEeBOU MPaBOM YacThIO

6. Kakue meronp! perenust quddepeHranbHbIX YpaBHEHUH
MCIIOJIb3YIOTCS B TIPU UCCIIEIOBAaHUM MOJEINIEN CUCTEM?

7. MeTobl YMCIeHHOTo pemieHus JuddepeHInaaIbHbIX
YpaBHEHUM.

8. AJIropuTM™ peanusaiiy BbIOPaHHOTO YHCIEHHOIO METoa
peweHust qudepeHIaIbHbIX YpaBHEHUH MOeTH

9. IlocTpoeHne cucTeMbl PA3HOCTHBIX YPAaBHEHMM JUIS
YHUCICHHOTO pereHus Tu(pepeHIMaIbHOr0 YpaBHEHUs!.

[udpossie Mmoaenu
MpOIIecCOB B hopme
«BXOJI-BBIXOI»

1. 3anumuTe nepeaaToyHble PYHKIIMHA TUIIOBBIX 3JIEMEHTOB

2. 3anMmuTe BBIPAKEHHUS IS YaCTOTHBIX XapaKTEPUCTHK
TUIIOBBIX 3BEHHEB

3. 3anuimuTe BBIPAXEHHUS M BPEMEHHBIX XapaKTEPUCTHK
TUIIOBBIX 3BEHBEB.

4. 3anumure aaropuTM TMOJY4YEHHs YHMCIEHHOTO pacdera
BPEMEHHBIX XapaKTEPUCTUK

5. CpaBHHUTE BpEMEHHBIE XapaKTEPUCTUKHU THUIIOBBIX 3BEHBEB,
MOJIy4E€HHBIX AHAIUTUYECKU c XapaKTepUCTHKaMHU,
MOJTyYEHHBIMU YUCICHHBIM CIIOCOOOM.

6. IloscauTe pacdyer BpPEMEHHBIX XapaKTEPUCTHK B




Tema npakTuyeckoi
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

JIEKTPOHHBIX TAOJIUIIAX.
7. YTo Ha3bIBaETCsl YaCTOTHBIMU XapaKTEPUCTUKAMU?
8. Kak nmoiy4nTh 4aCTOTHBIE XapaKTEPUCTUKHU OIBITHBIM IyTeM?
9. Kak nony4uTh 4aCTOTHBIE XapaKTEPUCTUKU TEOPETUUECKUM
IyTEM 110 U3BECTHOM NepenaTouHoN (pyHKIIMHU 3BeHA?
10. Kak cdhopmupoBaTh cxeMbl B TMaKeTe BHU3YaJIbHOTO
MOJICJIMPOBAHUS JUIsl [TOJyYEHHUS] BPEMEHHBIX XapaKTePUCTHUK?
11. Kakume ¢dopMbl mocTpoeHHEe AMHAMUYECKHX 3JIEMEHTOB
HCIOJB3YIOTCS B cpene Scil.ab?
12. Kakue (yHKIMH UCHOIB3YIOTCS Ul MOJIydeHHs (pacueTa)
YAaCTOTHBIX XapaKTEPUCTUK?
13. 3anumuTe CKpUNT pacyera YaCTOTHOM XapaKTEPUCTUKU

MopenbHO-0pUEHTUPOBAHHAS
pa3paboTka udpoBoi
MOJIEIIA CHCTEMBI
yIIpaBJICHUS TPOLIECCOM B
cpezie BU3YyaJIbHOTO
MO/JICJIMPOBAHUS

1. Kak peanmusoars [TH1-perymsrop B SciLab/XCOS ¢
OTrpaHUYEHUEM Ha BETUUHHY, (OPMHUPYEMYIO HHTErPUPYIOLIEH
yacThio? [IpuBenure npumep CTPyKTYPHOU CXEMBI.

2. Kak peanuzosats B SCiLab/XCOS ucrnomHuTenpHbIi
MEXaHHM3M C OTpaHUYCHUEM Ha TMarna3oH X0/1a Baja?
[IpuBenuTe MpuUMeEpP CTPYKTYPHOH CXEMBI.

3. Kak popmupyercs HenMHEHHAs CTaTUUECKas XapaKTepUCTUKA
B SciLab/XCOS.

4. ITpuBenute cxemy peanm3anuu WM mis ynpapnenus
WCITOJTHUTEJIbHBIM MEXaHU3MOM ITOCTOSTHHOM cKopocTu. Kakoe
Ha3HAYCHHE ITOTO JIEMEHTA B KOHYpe?

2. 3ananue Ha pedepart

O61as Tematuka pedepara "OCHOBHBIE IOHATHUS U ONPeETIeHHs B pa3paboTKe U(POBHIX

MoJieJIel cucTeM M MporeccoB”

Jns moaroroBku pedepara HEOOXOIUMO Ha OCHOBAHUM JIMTEPATYPHBIX HCTOYHUKOB

U3YYUTH KJIACCU(PUKALIMIO MO/IeNIell OOBEKTOB U CUCTEM, U, BBIOpPAB OJMH U3 KPUTEPHEB
KJIaCCU(pUKALMU BBIMOIHUTD, @ 3aTEM IIPOBECTU ONMMCAHNE BXOAIIMX B KJIACCU(PUKALIUIO

MOJIEJIEN.

IIpumep 3K3aMeHALMOHHOIO OHMJ1eTA

1. Andasur s3sika C/C++

no

[TousTie obmacTH BUAMMOCTH Kjlacc  mpas goctyma (public, private, protected)

3. JlaH MaccuB: a) BBIBECTH Ha JKpaH CHayalla €ro HEOTPUIIATENbHBIE DJIEMEHTHI, 3aTeM
OTpHUIIATENbHBIE; 0) BEPHO JIM, UYTO CyMMa 3JIEMEHTOB, KOTOpbIe OosbIine 20, MpeBbINIaeT

a (pyukuus)




IIpumep BapnaHTa KOHTPOJILHOM padoThl Nel

DyHKIHUA, OIPEAEICHUE
B kakom ciyuae He TpeOyeTcs nporotun ¢yakiuu? [Ipumep
['moGanbHbIe IEpEMEHHBIE, IPUMED
Haiit ommoOKy:
int f(int a, int b);
void main()

NS

return }
5. Pemmuts ¢ moMomipio (yHKIMU:

- X—a, ecm X =>0;
Cx/2, ecmx <0:

6. Hammcarte nporpammy, B KOTOpOfI (I)YHKI_[I/ISI Haxo4guT CyMMY 3JICMCHTOB MAaCCHUBA,
HMCIOINX HCUYCTHBIC 3HAYCHHUA

, TAC a BBOOAUTCH C KJIaBUATYPbI

IIpumep BapraHTa KOHTPOJILHOH padoThl Ne2

1. Nukancynauus —
2. Tepser 1 onepaTop MpH Meperpy3Ke 4To-muo0 13 CBOUX (PYHKIIMOHAIBHBIX HCXOIHBIX
BO3MO>KHOCTE?
3. IlpaBuiien nmu pparmeHT (co3nanue BUPTYaIbHON QyHKIIMM)?
class B {
public: virtual intf (inta) =0;

class D : public B {
public: int f (int a, int b) { return a*b; }

4. Tleperpy3uth oneparop +
IIpumep BapuanTa qomamHei padorsl Nel

IIporpammupoBaHu€e HUKIIOB U YCIOBHBIX OllepaTopoB. HailTu cyMMy psiia py pa3IMuHbIX
Y 33JIaHHBIX 3HAYCHUAX IIEPEMEHHOM Psiia U 3aJJaHHOM YHCIIE €70 YICHOB:

5207 @07 @07 1= 15
2 24 @y’

IIpumep BapuanTa noMamHei padorbr Ne2

[Tporpamma u3 1BYX (pyHKIIHUIT; B IepBOii (yHKIMK (MAIN) BBOAITCS KOHKPETHBIC MACCHUBBI,
BBI3BbIBaeTCSA BTOpas GyHKOus. Btopas (yHKIUMS TPOU3BOAWT 3aJaHHBIC OTEpPAIMH HAJl
DJIEMEHTAaMHU MAaCcCHUBOB, NIEPEeJaHHBIMU B (DYHKITUIO, M BO3BPAILIAET PE3YNIbTAT:

Jliist 3aaHHOM MaTPHIlBE! pa3MepoM 8 Ha 8 HaiTh Takoe K, 4ToObI K-Tast CTpoKa MaTpHUIIhI
coBmajana ¢ K-TeIM CTOJIOIIOM; HAUTH CYMMY 3JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJIEPIKAT XOTS
OBI OITH OTPHUIATETHHBINA PJIEMEHT.



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIA POBeIeHHsI IPOMEKYTOYHOM aTTeCTAlMU
a) [lianupyemble pe3y/bTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeICTBA /ISl IPOBEAECHUs IPOMEKYTOYHON aTTeCTAlNM:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs
KOMIETEHINH

O1eHOYHEIE Cpe€acTBa

IIK-4: CrnocoGeH BBINOJHATH 33/1a4¥ 10 OLCHKe CBHIPbSI M MeTAJUIYyPruYecKOoid MPOAYKIHHM, KOPPeKTHPOBATb W KOHTPOJHMPOBATH

NMPOU3BOJACTBEHHbII MPoLece

[IK-4.1 OrneHuBaeT ChIpbE W METATYPTHYECKYIO
MIPOJIYKIIUIO, KOPPEKTUPYET U KOHTPOJIUPYET
MIPOU3BOACTBEHHBII MpoLECC c
000CHOBAaHUEM TPHUHATBHIX TEXHOJIOTHYCCKUX
U TEXHUYECKUX MEp

Ilepeuensy meopemuueckux 60npocoé K IK3ameny:

1. OcHoBHble 3Tanel anroputmuzanuu. [locranoska 3agaun. IloctpoeHne MaTeMaTHUECKOM

mogenu. Pa3paboTka anroputma pemenus 3aaa. [IporpammupoBanue

Otansl paboT 10 CO3AAHUI0 IPOrPAMMHBIX MPOTYKTOB

CocraBiieHre TEXHUYECKOTO 33JaHHsI Ha IPOrpaMMUPOBaHNE

TexHu4ecKuil MPOeKT MO CO3/IaHUIO POrPAMMHBIX IPOAYKTOB

Pabouas noxymentauus (pabouunii npoekt). OCHOBHBIE BU/IbI

JKu3HeHHBIH UK IPOrpaMMHBIX IPOAYKTOB

MapxkeTHHr u cieuu@ukanysi IporpaMMHOIO IPOAYKTa

IIpoexTrpoBaHue CTPYKTYpbI IPOTPaMMHOTO MTPOIYKTa

. IIporpamMmmupoBanue, TECTUPOBAHKUE U OTIAAKA IPOTpamMM

10 JIOKyMEHTHUPOBaHUE POTPaMMHOTO MPOLYKTa

11. Beixoa nporpaMMHOI0O IpOoAYKTa Ha PbIHOK MPOTPAMMHBIX CPE/ICTB

12. Dxcrutyataus ¥ CONpPOBOXKICHHUE IPOrPAMMHOTO MPOAYKTA

13. CHsTHE IPOTPaMMHOTO TIPOAYKTA C TIPOJIAXKH U OTKA3 OT COMPOBOXKICHHS

14. OcHoBHbIE BUABI, 3Talbl IMPOEKTUPOBAHMS M JKU3HEHHBIH IMKJI TNPOrpPaMMHBIX
MIPOJYKTOB

15. Cranpaptel Ha pa3paborky. CTaHmapTel Ha pa3pabOTKy MPHUKIAIHBIX MPOrPAMMHBIX
cpencTB. JJokyMeHTHpOBaHUE, COMPOBOKIACHHUE U AKCIUTyaTallHsl IPOTPaAaMMHBIX CPE/ICTB

16. IIpuHuMIEI NPOCKTUPOBAHHS aNrOPHTMOB

17.  Buow KUX Ha CHUE U 00UWAsl XaPAKMEPUCIIUKA KadCO020 KNACCa MAMeMamu4eckux mooenetl.

18. MartemarHueckue MoJIeNIU B (popMe CTPYKTYpHBIX cxeM. Mcrob30BaHNe 3JIeMEHTapHBIX
3BEHbEB JIJIS1 IOCTPOEHUS TUHAMUYECKUX MOJIETIEH.

19. Maremarudeckue Mojienu Bo BpeMeHHo oOnactu. [IpuBenure npumepsl cuHTe3a
MaTeMaTH4ecKux mMojenel B popme nuddepeHIaabHbIX ypaBHEHUS.

20. Marematuyeckre MOJIeNIn B onepatopHoit ¢popme. MccnenoBanue no MaTeMaTHUECKUM
MOJICIISIM B oriepaTopHoii hopme. [IpuBenure npuMep CHHTE3a MaTEeMAaTHYECKOW MOJICITH

CoOoNOR~WN




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

B OIIEpaTOpHOU (opme.

21. Meroapl cuHTE3a MarTeMaTHYeCKHX Mojeneil. XapaKTepUCTUKH aHAIUTHYCCKHX,
SKCIICPUMCHTAJIbHBIX U aHAJIMTUKO-OKCIICPUMCHTAJIbHBIX METO/I0B. Oobmactu MMPUMCHCHU A
3TUX METOJIOB.

22.
Ilepeuenv npakmuyeckux paoom:
23. bubmmoreka cranmaptHeix 1mabmonoB (STL — Standard template library):

pacnpeaenuTeN! NaMsITH, MPEANKaThl, GYHKIIMH CPAaBHEHUS U 00bEKThI-QYHKIIUU

24. bubnmoreka cranaaptHeix madmoHoB (STL — Standard template library): crpokosbrit
KJ1acc

25. bubnunoreka cranaapTHbIx 1radonos (STL — Standard template library): xiacc vector

26. bubnuoreka cranaapTHbeIX 1adionos (STL — Standard template library): xmacce list

27. lnnamuueckue cTpykTypsl. COpTHpOBKa

28. Pexypcus u urepanus. Pekypcust kak METO] BBIYUCICHUN

29. I'padbr. [Touck, mocTaHOBKA 3aa49H, BUJIBI

30. Kakue ciocoObl HACTpOHKH MaTeMaTHYECKUX MOJIeNIell MPOLIeCCOB U CUCTEM
UCTIONB3YIOTCS. [lacCHBHBIE METO/IBI OTIPEIENICHNUS TMHAMHUECKUX XapaKTEePUCTHK
00BEKTa yIpaBJIeHUs.

31. Kaxk cocraBnsts nuddepeHnanbHbie ypaBHEHUST MAaTEPHATBHOTO H YHEPT€THIECKOTO
OanaHCoB.

32. Kak mpou3BOIUTH CHHTE3 MOJETH B BHJIE CTPYKTYpPHBIX cxeM. Kakue OCHOBHBIE
COEIMHEHUS 3BEHBbEB UCIOJIB3YIOTCS TIPU 3TOM?

33. Ilpow3BeiuTe CUHTE3 MaTeMaTHYECKUX MOJeNell it OOBEKTOB, OIMCHIBAEMBIX
3aKOHAMM MEXaHUKHU (MaTeMaTH4YEeCKUN MasSTHUK,

IIK-5: Cnioco0eH NpoBOAUTH AHAJIM3 TEXHOJIOTMHA B METAJUIYPrH4e€CKOM IPOU3BOACTBE C 000CHOBAHHEM I(P(PEKTHBHOCTH NIPUHATHIX Mep 110
YIPABJCHHIO TEXHOJOTH4YeCKHMH NNapaMeTpaMu

[1K-5.1

[TpoBoaut nudpoBoit aHATM3 TEXHOJIOTHMN B
METAJTYPTHYE€CKOM MTPOU3BOJICTBE,
WCTIOJIBb3YS MPUKJIAIHBIE TPOTPAMMBI

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. Ilousartue anroputma

2. Knaccuduxanus anropuTMoB

3. SI3bIK mporpaMMUpPOBaHHUS

4. Knaccudukaius si3pIKOB
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

Crioco0bI 3ammcy aJIrOPUTMOB

AJITOPUTM JTMHEUHOM CTPYKTYpPBI, IpUMEP

AJNTOPUTM Pa3BETBISIOUICHCS CTPYKTYPBI, IPUMEP

AJNTrOpUTM LUKIMYECKOH CTPYKTYPBI, IPUMEP

. IIpuHIMIIBI TPOEKTUPOBAHUS AITOPUTMOB

10. Andaut 3182 C/C++

11. Unentudukaropsl U KItoueBbIe (CIIyKEOHBIE) CIIOB

12. Koncrantsl a3bika C/C++, 3a71aHne olpeielieHUe U UCIIO0JIb30BaHue

13. Tunsl naHHBIX

14. Cneundukarops! Kinacca namstu (auto, static, register, extern) u ux BiIMsHHE HA BpeMsI
JKU3HU IIEPEMEHHOU

15. Ilonstue ykaszarens B C/C++: onpenenenue, MHULMATU3ALM, Pa3bIMEHOBAaHHE

16. Yka3zatesnp Ha TUI VOId, €ro KCIoIb30BaHHE C 00BEKTaMH PA3HBIX THUIIOB

17. Ilepeuncnumsbiii Tun B C/C++: ompeneneHue TUMA, NEPEMEHHbIX 3TOTO TUIA U HUX
UCTIOJIb30BaHUE

18. TlonsTe MaccuBa, OmpejAeieHHe OJHOMEPHOTO MaccHBa, OOpallleHHe K OTIENIbHBIM
DIIEMEHTaM, HHUITHATTN3AIIS

19. MHoromepHbIii MaccuB (ABYX M TPEXMEPHBIN), PACIONOKEHHE HJIEMEHTOB B MaMSITH,
MHUIHATA3AMUS TIPU OTIpeIeSICHIH

20. Mms MaccuBa Kak yKasaTellb; JOCTYI K 3JIeMEHTaM MaccHBa MO yKa3aTelto

21. OnpeneneHue THMA CTPYKTYphl M TIEPEMEHHBIX THIIA CTPYKTYPBI; WHHUIIMATH3AIIUSL
CTPYKTYPBHI IIPH ONpeAETIeHUN

22. Tlousitne oOBemuHeHHs (UNION):  ompeneinecHHe OOBEIUHCHHS, WHUIIHATN3AIUSI
00BbeTMHeHNS, O0paIlleHne K 3JIeMEHTaM 00beIMHEHUS

23. BBejieHre HOBBIX THITOB ¢ TToMoIisio typedef

24. TloHsTHE BBIpAXXEHUS; TIEPBUYHBIE JIEMEHTHI BHIPAXKECHUS

25. Onepanu WHKpEMEHTa W JeKpeMeHTa (++, -- ); TpedUKCHBIA W TOCTPHUKCHBIN
UHKPEMEHT

26. Berpoennast  ¢yukius  Sizeof; e€ wucmomp3oBaHWe UIS  ONpENENICHHs —pa3Mmepa
[IEPEMEHHOM ONPEETIEHHOIO TUIIA

27. Yuapusie oneparmu(oneparopsl) B C/C++. Tlopsinok ux BeimonHenus B C/C++

28. bunapnslie onepanuu B C/C++: apudMeTHuecKue oneparmu

©ooNo O
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

29. Omnepanuu (orepaTopsl) TOOUTOTO MTPABOTO U JICBOTO CABUTA OTEpaHa [IEJI0ro TUTIA

30. Omnepamuu (onieparopsl) oTHOmIeHHs B C/C++; mopsiiok ux BeinosiHeHus. [lonstue true u
false 8 C/C++.

31. IToOuTOBBIE JIOTHYECKHUE OTIEPALTUH

32. Jlormueckue onepanuu B C/C++

33. Tepuaphast orepaius ?: u e€ UCIOJIb30BaHKE B3aMeH oreparopa if

34. Omnepanus 3amnsTas v €€ UCIOIB30BAHKE B ONEPaTOPax (MHCTPYKIIHSIX ) UK

35. Ilonsitue (GyHKIUM KAk MHOTOKPAaTHO HCIIOJIb3yeMOr0 y4dacTKa MpOTrpamMMbl
(moarmporpammel). Beinenenue B cTeke maMsATH IS iepegadn GaKkTHIECKUX MapaMeTpoB

36. Onucanue pynkuuu (mpototuil). Criucok GopManbHbIX MapaMeTPOB, T0MYCTUMBIE THITBI
(dopManbHBIX TAPAMETPOB

37. Onmnpenenenue ¢pyHkiuu. Teno GyHKIIUU UCIIONB30BAHKUE OMepaTopa return

38. BezoB ¢ynkmun. MexanuzMm mnepeadd (aKTHUYECKUX I1apaMeTpoOB MO 3HAYCHHIO.
Hcnonp3oBaHue yka3aTesen i epeiayn apaMeTpoB MO CChLIKE

39. Omeparopsl BEIOOpA: YCIOBHBIN oreparop if

40. Omnepatop BbIOOpa: nepeximoyaTens switch

41. Oneparopsl nukia: for, while, do ... while

42. OnepaTopsl lepesiaun yrpasieHHs: return, continue

43. OOparteHue K IeMEHTaM MacCHBa 0 yKa3aTewto

44, Tlepenaua maccuBa B (YHKIMIO C TOMOIIBIO yKazaTens. OOpalieHue K 3JIeMEHTY
JBYMEPHOTO MaccuBa Mo ykazarento. Oneparopsl new u delete

45. OObsBJICHHE TEPEMEHHBIX Ha BHEIITHEM YPOBHE, UX 001acTh BUTUMOCTH

46. Ot C k C++. [ToHsiTHE 00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUS

47. Tleperpy3ka QyHKIU (cTaTH4YecKas)

48. TlonsaTHe KOHCTpYKTOpa. Vcmonp30BaHNE KOHCTPYKTOPOB JUISI MHUIIMAIN3AIUN BHOBb
CO3/IaHHOM MIEPEMEHHON THIIA KJ1acC

49. TlonsaTue necrpykropa. Mcmonp3oBaHHe AECTPYKTOPA

50. IlonsTHe 0 meperpyskax omneparopos. [Ipumep neperpysku oneparopa +

51. Ileperpy3ka GyHKIHI

52. TlonsTHe 00acT BUAMMOCTH Ki1acc u mipaB foctyna (public, private, protected)

53. MexaHn3M HacJIeTOBaHMUS.

54. BupryanabHble 0a30BbI€ KJIACCHI
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

55. IlonsTre nonmumopdusma, MmexanusM. [Ipumeps

56. BuptyanbHbie GyHKIHH

57. JluHaMH4YeCcKue MOJIeTH, METO/IbI CHHTE3a JUHAMUYECKUX MOJICIICH.

58. Craruueckue MoJiesId, IPUHIIUII IIOCTPOEHNUS, Ha3HaYEHUE U 00J1acTh IPUMEHEHUS.

59. CrocoObl MaTeMaTHYECKOTO OMHMCAHUS TEXHOJOTHYECKUX CHCTEM YIPABICHUS M HUX
3JIEMEHTOB. /leTepMUHUPOBAaHHBIE MATEMATUYECKHE MOJIEIIH.

60. Buapl 1 MOpSAAOK NOTYYECHUST CTATUCTHYECKON MOJIEITH CHCTEMBI.

61. Omnupuueckue wmoaenu cucreM. OcoOEHHOCTH IOCTPOECHUS U MCIOJb30BaHMS
AMIIUPUYECKUX MOJIEIIEH.

62. Kakue 3a1auu pelaroTcs py co31aHuu LuppoBoil Mojiesn cucremM?

63. B uem 3akimoyaercs OJIOYHBIN TIOIXO]] K TIOCTPOSHUIO UG POBBIX MOJIETICH crucTeM?

64. Kakue ocHOBHBIE CpeJICTBA BXOAAT B HHTepdeiic nporpaMM OJ0YHOTO MOJIEINPOBAHUS
cucrtem?

65. Kakue rucxoHble JaHHbIE UCIOIb3YIOTCA AJIS peain3aluy OJ0YHOM MOJIeH CUCTEMBbI?

66. Ha xakue KaTeropuu Moapa3AeNsifoTCs OJIOKHU, HCIIOIB3yEeMbIE ITPH MTOCTPOSHUH MOIEIH
ABTOMATU3UPOBAHHOW CUCTEMBI B MOJIEIIbHO-OPUEHTUPOBOYHOM MPOEKTUPOBAHUHN?

Ilepeuensy npakmuyeckux 3a0anuil Ha IK3AMEH:

67. OnpenenuTh BBIXOJHOW CHUTHAl TEPMOPE3UCTOpa B 3aJlaHHOM TEMIIEpaTypHOM
nuana3oHe. BeiBecTH B /1Ba cToNOIa, HAYaJbHOE COMPOTHBIICHHE U TEMIIEpaTypHBIN
K03 PUIIMEHT 3a/1aTh KAK UMEHOBAHHBIE KOHCTAHThI

68. CtpykTypa crienuduKaIys, mojisi CTPyKTYphl: O3HIINs, HANMEHOBAHNE TEXHUYECKOTO
cpeacTBa, KonmdecTBo. [IporpamMma BBHIBOJUT HEOOXOJUMOE TEXHUUYECKOE CPECTBO, IO
BbIOpaHHOW MO3UIUHU

69. Paccuntate M BBIBECTH OTHOCUTENIBHYIO TMOTPEHIHOCTh N M3MEpPEeHHH TOKa |
ONpeAeNUTh YKIIAJbIBAECTCS JIM JaHHAS MOTPEUTHOCTh B KJIACC TOYHOCTH NMPUOOpa

70. OueHuTh N KOJTUYECTBO U3MEPEHUI TeMIepaTypbl, Ha HaJMYue rpy0oil MOrpenHoCcTH

71. Paccuntarh BBIXOAHOM CUTHAJI 33/1aHHOTO PETYISITOPa, pacueT BIMOIHIET QyHKIUS

OnpenenuTs BEIXOJHOW CUTHAJI HOPMHUPYIOLIETO Mpeodpa3oBares (Ha OCHOBE

HEUHBEPTUPYIOILETO ONEPAMOHHOTO YCUIIUTES ), paboTaroIero COBMECTHO €

TEPMODIJIEKTPUUECKUM IIpeoOpa3oBaTesieM (CUUTaTh, YTO TEPMONapa HHEPIIMOHHOE 3BEHO

1-ro nopsaxa, ¢ 3alaHHOM MOCTOSIHHOM BpEMEHH )

72. CocTaBUTh ANTOPHTM BBIMHCICHHS 10 popmyre S = X-Y?
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

73. CocraButs anroputm pemrenns i Gysxmun Z(X) = X mpu X > 0 u Z(X) = X° npu
X<0

74. CtpykTypa crienuduKaiys, mojs CTPYKTYpPbI: TMO3HULUS, HAUMEHOBAHUE TEXHHUYECKOTO
cpencTBa, KonumdecTBo. [IporpamMma BHIBOOUT HEOOXOJMMOE TEXHUUYECKOE CPEACTBO, 110
BBHIOPAHHOM MO3ULIUU

75. Peanmm3oBath 0s10K-cxeMy Ha si3bike C++

Hayvano

R
oo

5

Z=Z+sin(i)
S=S+1/z

Was

Konen

76. Chopmupyiite pa3HOCTHBIN aHATOT MU (HEPEHITNATFHOTO YPaBHEHUST METOIOM Diiiepa

77. llpuBeaure anroputM  peuieHus AUQQepeHIHanbHOr0  YpaBHEHUS  METOJIOM
KacaTelbHBIX

78. ®opmMupoBaHHe OOBEKTOB M CHCTEM YIIpaBIIEHHUsS ONepaTopHbIM MeToJo0B. [IpuBenute
MpUMEp aHAJTUTHYECKOTO IMOJIyYeHUS MEepeXOJHOW XapaKTEepPUCTUKH C HCIOJIb30BaHUEM
MeTozaa nmpeodpasoBanus Jlamaca.

79. Ucnonb3ys cxeMy perreHus udQepeHmaibHOr0 YpaBHEHHS N-0T0 TOPSAKa METOJI0M
MOHMKEHUsI TPOM3BOJHOM, cocTaBbTe M peanusyiite B Scilab cxemy permieHus
nuddepeHiansHoro ypasuenus 2y +2y +y =X.
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

80. Jlns cucTeMbl YMCIEHHBIN YpaHEHH, 3aJaHHBIX B pEKypeHTHOU (hopMme pazpaboraiite
QITOPUTM BBIYUCIICHHA. Peamu3yiiTe anropuT™ U MOJyYUTe PEIICHUs B BUIE Tpaduka
byHKIIUN

81. YUto npeacTaBisieT JIEMEHT «OJIOK» MPHU OJIOYHOM MOJIEIIUPOBAHIH CUCTEMBbI?

82. Kak opranusyeTcsi B3aUMO/ICHCTBHE OT/ICTHHBIX OJIOKOB MIPH
MO/JIEIIbHO-OPUEHTUPOBOYHOM MPOCKTHPOBAHUU MOJICIH aBTOMAaTU3UPOBAHHON
CUCTEMBI?

83. Kakoii 010Kk Hcrosib3yeTcs A1t (POPMHUPOBAHUS CUTHAIOB CHHXPOHHU3AIUH B
JTUHAMAYECKUX MOJIEIIIX?

84. Tlo 6;10YHOM MOJEITN CUCTEMBI ONIPECIUTE PEATH3yEeMYIO MepeaaTouHast GyHKIUIO

85. Kakue 610ku ABISIIOTCA 0JI0OKAMUA UCTOYHUKOB Bo3aeiicTeuil B ScilLab/XCos u B
SimInTech
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0) Ilopsinoxk mnpoBeaeHUs] TNPOMEKYTOYHOH aTTeCTAIMU, NMOKA3aTeJM M KPUTEPUH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrectanus MO AUCHHUIUIMHE «OCHOBBI ITOPUTMH3ALUU W CO3JaHUE
U(PPOBBIX MOJEJCH» BKIIOYACT TEOPETHUECKHE BOIPOCHI, MO3BOJIAIONINE OICHUTH YPOBEHb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTHUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(OpPMHPOBAHHOCTH YMEHHH U BIIAJICHUH, IPOBOAUTCS B (popMe dK3aMeHa.

DK3aMEH IPOBOJUTCA B YyCTHOU (hopMe MO0 TEOPETUIECKUM BOIIPOCAM H 3aauaMm.

IToxa3zatenn u KPUTECPUHA OLNCHUBAHUSA IK3aMEHA:

— Ha OLICHKY «om.iuuHo» (5 6aJUI0B) — 00YYAOIIHICS TOJIKEH ITOJIHO PACKPBITH COJCPKAHNE
Mmartepuaja B OObEMe MpOrpamMMbl AWCHUIUIMHBIL, YETKO M MPAaBHIBHO JaTh ONpEACTICHHUS,
NPUBECTH JIOKA3aTeNIbCTBA HA OCHOBE MAaTEMAaTHYECKUX M JIOTUYECKUX BBIKJIAJIOK, TOKa3aTh
HaBBIKH MCCIIEIOBATEIBCKON esTeIbHOCTH. OTBET AOIDKEH OBITh CAMOCTOSITENILHBIN, IPH OTBETE
UCIIOJIb30BaHbI 3HAHUS, TPHUOOPETEHHBIC paHee,

— Ha OILCHKY «xopowo» (4 Oamna) — oOydaromUiCs TOJKEH PACKPBITh COJEpIKaHUE
Martepuajia B 00beMe NpPOrpaMMbl JMCHUIUIMHBI, B OCHOBHOM IIPAaBWJIBHO JIaTh OCHOBHBIC
OmpeneNieHusT W TOHATUS mpeaMera. [lpu oTBeTe [OMymIeHB HETOYHOCTH, HapyIIeHa
MIOCJICIOBATEIBHOCTh  M3JIOKEHHSI, JIOMYIIEHbl HEOOJBIINE HETOYHOCTH TIPU BBIBOJAX U
UCIIOJIb30BAHUY TEPMUHOB, MPAKTUICCKUE HABBIKH HETBEPIBIC,

— Ha OLICHKY «y0osiemegopumenvroy (3 6anna) — 00y4Jarouuiics JoMKeH yCBOUTh OCHOBHOE
cojepkaHne marepuana. lIpu OTBeTe ompeneneHuss W MOHATHS JTaHBl HE YETKO, JOIMYyIICHBI
OLIMOKH TIPU MPOMEKYTOUYHBIX MaTEMATUYECKUX BBIKJIAJKaX B BBIBOJAX, MPAKTUYCCKHE HABBIKU
cJjiaonie;

— Ha OLIGHKY «HeydosiemaopumenvHoy (2 6amioB) — 00yqaromuics 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh WHTEJJIEKTyalbHbIE HABBIKH PEIICHUS MPOCTHIX 3a1a4. [Ipu oTBeTe AomyiieHsl rpyobie
OMMOKH B ONpEICNCHHUIX, JOKa3aTelbCTBA TEOPEM HE IPOBEIACHO, HE JaHbl OTBETHl Ha
JOTIONTHUTEIbHBIE  BOMPOCH  MPEMNoJaBaTeNsi, OTCYTCTBYIOT HAaBBIKM HCCIIEI0BATEIbCKOU
NeSITeTbHOCTH;

— Ha OIICHKY «Heyoosnemeopumenvroy (1 06amn) — He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE

BOCITPOM3BEICHUS U 00BSICHEHUS MH(OPMAITUH, HE MOXKET TTOKa3aTh HHTEIJIEKTYaIbHbIC HABBIKU
pelIeHts IPOCTHIX 3a]a4, OCHOBHOE CO/IEp )KaHNEe yueOHOro MaTepuasa He pacKpbITO.
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Ipuioxkenue 3
METOAUYECKUE YKA3AHUSA 11O BBINIOJTHEHU IO
KOHTPOJIBHOM PABOThBI
no aucuuninHe «OCHOBBI AJITOPUTMHU3AIUM U CO31aHUE HUPPOBBIX MOeeiD)
Odopmnenne KOHTPOIBHOU PabOThl JOHKHO COAEPKATh CIEAYIONIUE MYHKTHI:

a) TUTynbHBIH JHCT
b) JIuct ¢ 3apannem
) HemocpencTBeHHO caM JIMCTHHT IPropaMMbl U OKHO PE3YJIbTaTOB PadOThI IPOrPaMMBI.
d) Pedepar
e) CrucoK UCIoIb30BaHHBIX UICTOYHUKOB
3agaum 11 KOHTPOJILHOM padoThI

1 3apaua: Boiuuciums cymmy psaoa (no eapuanmanm). He ucnonvzosams cmanoapmusie pyHkyuu
6036€0€eHUsl 8 CMeneHb U PaKxmopua, a Hanucams c6ou GYHKYUU 01 BbIYUCTIEHUS YUCIUMEeNs U
3HaAMeHamers.

No BapuanTa

5o @)% @0 e @0
1. 2 24 (Zn)l ; 0,1£X£ l, Nmax =
15
S (ax? 0 g L0
2 21 nt 2<x<0,1; Nnax =
40
X3 X2n+1
S=X+—+...... +
3 3 @n+D- 01 <x <1; Ny = 20
X x° (x)"
=4+ 4.
4_ 3 ol (2n +1)' ; 0,2 <x< 0,8, nmax = 20

T 2 T b
S:xcosz+x c0522+ ...... + X' cosn—

5. 4- 0,1<x<0,8 nmax =40

6. S=3-X+8-X2+..... +n~(n+2)~x”; 0.1<x<0,8 Npax = 40

€0s3X cos(2n -1)-x
S=CosX + Foees +—
32 (2n-1)2
7 ;15 <X < Nmax = 40
_ﬁ_x_4+ +(- )”+1.L
8 2 12 2n-(2n-1) - 0,1<x <0,8; Nax = 10
cosx?  cos2x? cos nx>
S="C T L+
0. 2 3 n+1 ; TC/5SXS9'E/5, nmax:40
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Ne Bapuanta

S=sin£+x-sinﬁ+ ..... +x"Lgin O
10. 4 4 4. 0,1<x<0,8; Nmax =40
2 4 2n
S A
11. 3 15 4n°-1: 0,1<x<1;Nmay =20
2 2n
S=1+ﬂ+ ...... &
12. 1 nt» 01<x<1;Npax =20
2 4 2n-2
S:l—sil+5il+ ..... +(—1)”_1-w
13. & o @-D' 01 <x<0,9 Nyax =
20
S = sin x sin 22x +sm n2x
14, 22 n® . 4 < x < 37/4: Nimax
=20

15, S=sinx+2sinx+...+nisinx: 02 <x <0,8; Npax = 20

. T - Y . T
S=xsin=+x2sin2—+...+ x" sin(n=)

16. 4 4 47-0,1<x <0,8; Nax = 40

+
17. 2 n° :0,2<x<0,8; Nmay = 20

18. S=(X+2)+4(x+2) +..... +n2(X+2)n;0’2§X§0,8; Nmax = 20

. sin 2x sin nx
S=sinx+ Fob——
19. 4 n" 50,2<x<0,8; Nmax =20
3 %5 2n+1
S=ShX = X 4 o b 2 b
20. 30 @+ 2 < x <0,1; Nrax = 40
2 3 n-1,n
S=in(x)=x- 2+ X4 DX
21 2 3 N ;-2<x<0,1; Npax =30

(3]
+
22. 2 4 2) -2 <X <2 Nimax = 20

S=sinx—SN2X +(—1)”+1M Tox<am
23. 2 n.,»s 5 5 Nmax = 40
x2cos2 * x" cosn
S=Xxcos—+ +aet
24. 3 2 n : 0,1<x<0,8; Nnax =30
S=1+3x2+....+ﬁx2n
25. n! ;0 0,1<x<1; Nnax =10
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Ne Bapuanta
COS— COSﬂE
S=1+ Xt —2x"
26. 1 n! 0 0,1<x<1; Nmax =25
2 2n
s=1-2 4. 4" X
27. 2 (Zn)': 0,1<x<1; Npay = 10
3 5 2n+1
:X——X—+....+(—l)n+lxz—
28. 3 15 4n°-1: 0,1<x<1;Nmx=30

2 3agaua:

1. Hanumure nporpammy, KoTopasi: a) BBOJUT C KJIABUATypbl [Ba HEMYCTBIX MaccHBa
HENIBIX YHCEeN B JUara3oHe OT HYJIS JI0 IEBATH U MEYaTaeT UX Pa3HOCTh; 0) 3aMEHUTH JIIEMEHTHI
MaccHBa CPeJHUM apU(PMETUYECKHM COCEJHUX JIEMEHTOB (KpailHHe 3JIeMEHThl HE TPOraTh); B)
KaXKIbIN 3JIEMEHT, KPaTHBIM TPEM, YBEJIMYUTH B JIBa pa3a

2. OnHomepHbIit MaccuB A ainuHOM N, onmpenenuTs: a) NepBbIii MUHUMAIbHBIM 3JIEMEHT
MaccuBa; 0) BCE DJIEMEHTHI MAacCHBa, MPEANIECTBYIOIIUE MEPBOMY IO TOPSIKY HaUMEHBIIEMY
YUCITY, IOMHOXXUTh Ha 3TOT HAUMEHBIINH 3JIEMEHT; B) MOACYUTATh KOJMYECTBO TAKUX JIEMEHTOB
U OIIPE/IETUTh, Ha KaKUX MO3ULMIX HAXOASITCS 3TU 3JIEMEHTbI

3. [IBymepHbIif MaccuB pasmepoM M Ha M: a) 0Tpa3uTh OTHOCUTENBHO IJIaBHOM 1MaroHaIu
(JIeBBIN BEpXHUI YTOJI CTAHOBHUTCS MPABBIM HUKHHUM, a TIPABBIA HIKHHIA - JIEBBIM BEPXHUM); 0)
CYMMY IOJIOKUTEIbHBIX 2JIEMEHTOB Ha IJIaBHOM JMaroHally; B) HHAEKC EPBOTO HYJIs

4. OmHomepHbI MaccuB B[N] u mpeoOpa3oBaTh €ro CIeAyONUM 00pa3oM: a) yBEIUIHUTh
KaX/IbIi 2JIEMEHT MaccHBa Ha MAaKCUMAaJIbHBIN 2JIEMEHT; 0) HaUTH UHJIEKC U 3HAUEHHE MOCJIEHETO
MUHUMAaJIBHOTO 3JIEMEHTAa MACCHBA; B) OTCOPTUPOBAH 3JIEMEHTHI MacCHUBa 110 YOBIBAHUIO

5. llBymepHblii mMaccuB pazmepom M Ha N: a) 3aMeHUTh HYJISIMH BC€ €€ BIIEMEHTHI,
pacroJIo)KEHHbIE Ha IJIaBHOW JMaroHaiu; 0) HalTH MPOU3BEACHUE 3JIEMEHTOB, PACIOIO0KEHHBIX
Ha MOOOYHOW [MaroHaja; B) MaKCUMAaJbHBIH M3 AJIEMEHTOB, PACIOJOKEHHBIX Ha TJaBHOM
JiaroHajiu

6. B mMaccuBe LenbIX Yuces ONMpeleNuTh: a) KOJIMYECTBO YETHBIX M HEYETHBIX 4uceln; 0)
KOJIMYECTBO 3JIEMEHTOB BHE 33JaBa€MOI0 C KJIaBUATyphl AMaria30Ha 3HAYEHUIl; B) IPOU3BEICHNE
BCEX IOJIOKHUTEIBHBIX JIEMEHTOB MacCUBa

7. JIByMepHBIif MaccuB: a) IOMEHSATh MECTAMH CTPOKY, B KOTOPOH PACIOJIOKEH JIEMEHT C
HauOOJBIIMM 3HAaYEHUEM, CO CTPOKOH, cojepikaiiedl 3JIeMEeHT ¢ HaMMEHBIIMM 3HadeHHEM
(mpeamnomnaraeTcs, YTO TaKUE AJIEMEHTHI €MHCTBEHHBI); 0) yKa3aTh MHAEKCHI BCEX IJIEMEHTOB C
HauOOJBIIMM 3HAUYEHUEM; B) IPOU3BEIEHUE 3JIEMEHTOB, PACHOJOXKEHHBIX Ha MOOOYHOM
JiaroHajiu

8. OgHOMEepHBIN MacCcUB 3aIlOJHEH LEeNbIMU YhciaaMu. [lepemecTuTs:

a) HyJIEBbIE 2JIEMEHTHl MacCHBa B KOHEIl, CIBUHYB OCTAJIbHbIE AJIEMEHTHI BIIEBO; 0) KOJTUYECTBO
MaKCHUMAaJIbHBIX JIEMEHTOB; B) CpeHee apu(pMeTHIeCKOe 3HAYCHNUE ITUX HIIEMEHTOB

9. lansl 1Ba MaccuBa paBHOM JITUHBI. [10ACYNTATh KOJIWYECTBO 3JIEMEHTOB C OJIMHAKOBBIM
MECTOIMOJIOKEHNEM, KOTOpbIe a) PaBHbI, 0) 3JEMEHT MEepBOr0 MacCHUBa OOJbIIE, B) JIEMEHT
BTOPOT0 MaccuBa 0oJiblIe

10. [Tan MaccuB HEKOTOPBIX YHCIOBBIX JAHHBIX: &) OMPEETUTh, CKOJIBKO Pa3 JaHHOE YHCIIO
BCTpEUaEeTCsl B MacCUBe; 0) yIaduTh U3 HETO BCE MOBTOPSIOIIMECS AJIEMEHTHI; B) OTCOPTUPOBAB
ero (JI'00bIM METO/I0M)
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11. Jlanel ogHOMepHBIe MaccuBbl A U B nnuHol N: a) ynopsiioueHHbIE IO BO3PacTaHUIO
3JIEMEHTHI MAaCCUBOB; 0) c(hopMUPOBATH U3 HUX HOBBII OJTHOMEpHBIN MaccuB C; B) HAUTH CyMMY
a51eMeHTOB MaccuBa C, IMEIOLUX HEYETHbIE HOMEpa

12. 3anonuuth MaccuB yuciamMu PuOOHau4yM (Kaxa0e M3 3HAUCHUH MONy4yaeTcs MyTeM
CIIOKEHMSI IBYX MPEIbIIYIIUX, IEPBbII 3JIEMEHT paBeH |, BTOpoil — 2, TpeTuii — 3, 4eTBEPTHIN — O,
u T1.1.). Jlo6aBUTh K SJ€MEHTaM MacchBa Ha HEYETHBIX HHJAEKCcaX 3aJaHHOe 4Yuciao M (c
KJIaBUATYpPHI)

13. Jlan maccuB: a) BBIBECTH €r0 Ha dKpaH; 0) MHBEPTHPOBATH (IOMEHATHh MecTamMu |-ui
AJIEMEHT C MOCJIEHUM, 2-OU C MPEANOCIECIHUM U T.J.) U BBIBECTH; B) MOJCUUTATH KOJIHMYECTBO
3JIEMEHTOB MacCHBa, MPEBBIIIAIONINX MTEPBBINA AIEMEHT

14. Jlana matpuiia M: a) ynanuTh U3 MacCHBa CTPOKY U CTOJIOCI, Ha IIEPECEUCHUN KOTOPBIX,
pacroiokeH MaKCHUMAallbHbIM 3JeMeHT; 0) ONpeNesUTh KOJIMYECTBO JJIEMEHTOB, 3HAUCHUS
KOTOpBIX JIeXkaT B [uana3oHe [y1..y2]; B) HAlTH UX CyMMY

15. IlenouncieHHbIN OHOMEPHBIN MAaCCUB: a) LUKIMYECKU (ITOCIIEIHUI AIEeMEHT MacCuBa
CTaHOBUTHCS | BJIEMEHTOM) CABHHYTHh JJIEMEHTBHI MaccuBa BrpaBo Ha K mosummii (K ¢
KJIaBUATYpPHl); 0) yIBOUTH BCE HEUETHBIEC AJIEMEHTHI; B) 3aMEHUTH MOJIOBUHHBIMH 3HAUCHUSIMHU BCE
YETHBIE DJIEMEHTHI.

16. Jlan MaccuB MOJOKUTENIBHBIX YHUCE, COCTABUTH JIPYrOW MAacCHUB, Ka)IbIH SJEMEHT
KOTOpPOT0 paBeH CyMME€ WJIM IPOU3BEIEHUIO COCETHUX 3JIEMEHTOB MCXOJHOIO0 MaccuBa (CyMMy
BBIUUCIIATH, €CJIM OHa Oojblie 15, B MPOTUBHOM cliydyae — MPOU3BEIACHHE). YTOPSAIOYUTH MO
yOBbIBaHUIO

17. Jlan omHomepHbIid MaccuB D u uncio X: a) meyataet “JIA”, eciu X COBMaaaeT ¢ OJHUM
u3 ateMeHToB D, B nporuBHOoM ciyuae “HET”; 6) npoBepuTh, €CTh JIM B MACCUBE OTPULIATEIbHbBIE
3JIEMEHTBHI; B) MOMEHITh MECTAMU MUHUMAJIbHBII U MaKCUMaJIbHBINA JIEMEHTHI MacCHBA

18. JIByMepHBIif MaccuB: a) OTCOPTHUPOBATH YETHBIE CTPOKH 110 BO3PACTAHHIO, & HEYETHBIC —
1o yObIBaHUIO; 0) HalTH, CKOJIBKO pa3 B MaCCUBE MOBTOPSIETCA CAMOE YacTOE YHUCIIO; B) 3aMEHUTh
3TO YMCJIO Ha a

19. Jlan maccuB M Ha N: a) yMEHBIIUTH BCE MOJOKUTENIbHBIE 3JIEMEHTHI MacCcuBa Ha 1, a
OTpHUIATEIbHBIC — YBEJIMYHUTD Ha D; 0) BBIYUCINTH HOMEP MAaKCHMAIBHOTO JJIEMEHTa MAaCCUBA; B)
3aMEHUTh OTPHUIIATEIbHbIE HIEMEHTHI MACCHBA UX KBaJpaTaMu

20. JTarn maccuB M: a) moacYUTaTh KOJMYECTBO JIEMEHTOB MacCHBa, = MUHUMAJILHOMY U
MaKCHUMaJIbHOMY; 0) IPOBEPUTH, €CTh JIU B MaccuBe ) M BHIBECTH HOMEp MEPBOI0 U3 HalICHHBIX;
B) BBIYUCIIUTD CpeJiHEE apu(PMETHYECKOE AIEMEHTOB MacCcHBa.

21. B maccuBe LENBIX YHUCEN OIpEeNesuTh: a) HOMep | MaKCHMMaJbHOIO 3J€MEHTa; 0)
KOJIMYECTBO 3JIEMEHTOB BHE 3a/1aBa€MOT0 C KJIaBUATyphbl Juana3oHa 3HAYEHU; B) CyMMYy
3JIEMEHTOB MPEBBILIAIIINX YHCI0 K

22. MaccuB M Ha N 3amoiHeH 1eNIbIMU YUCIIaMU: a) B CTPOKE CoJIeprKallelt He MeHee 3-X
OTPHILIATENIBHBIX YHCEN, 3HAKU 3JIEMEHTOB Ha MPOTHBOIIOJIOXKHBIE; 0) OTCOPTHPOBATH YETHBIE
CTPOKH 10 BO3PAaCTaHHIO, a HEYETHBIE — 10 YOBIBAHMIO; B) HAUTU PA3HOCTh MEX]Ty MaKCHMaIbHbIM
¥ MMUHUMAaJIbHBIM 3JIEMEHTOM MaccHBa

23. Jlarn maccuB M Ha N: a) 3a110JTHUTB €T0 MPOMU3BOJIEHBIMU YHCIIAMH B IMaria3oHe 110 15; 6)
MIEPEHECTH COAEPKUMOE JBYMEPHOIO MAacCHMBa B OJJHOMEPHBIM MacCHUB; B) YHOPSAIOUYUTH €TO IO
BO3paCTaHUIO

24. ]IBa OJHOMEPHBIX MACCHBA: a) HAMTH MaKCHUMAaJbHBIN 3JIEMEHT U3 JIByX MacCHUBOB; 0)
CJIOKHTbH AJIEMEHTHI MACCUBOB C OJIMHAKOBBIMH MH/IEKCAMM; B) HAWUTH CpellHEee apru(PpMETHUECKOe
3HAUEHUH 3JIEMEHTOB TOJIYYHBILIErOCS MacCHBa

25. Jlana MaTpuIia YUCEN, ONPEACTUTh: ) MUHUMAIIbHBIC DJIEMEHTHI B TJIABHOW JTarOHAIH;
0) xakas U3 TUaroHaJICii MaTPHUIIBI COAEPKHUT OOJNBIIYIO CYMMY 2JIEMEHTOB; B) DJIEMEHT B LIEHTPE
MaTpHIbl 3aMEHUTH Ha ()

26. Jlan onHOMEpHBIII MaccuB, HAWTH a) HaMMEHbILEE KOJIMYECTBO 3JIEMEHTOB, KOTOpHIE
HY>KHO YAQJIUTh U3 MAacCUBAa, YTOObI OH ObUT YHIOPSA0OYEHHBIM; 0) KOJTUYECTBO MOJOKUTEIbHBIX U
OTPHIIATENIbHBIX YUCEN; B) IPOU3BEICHUE IIEPBOTO U MOCIEAHET0 YJIEMEHTOB MacCHBa
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27. 3anonHUTh ABYMEpHBIH MaccuB uuciamu DuboHauunm (Kaxaoe U3 3HAYCHHM
MOJTY9JaeTCs TyTEeM CIIOKEHHS IBYX MPEIbIIYITNX ). DJIEMEHTHI TJIABHOW JTUArOHAIIN Pa3/IeIuTh HA
KOpeHb uncna b

28. Jlan MaccuWiB, HAMTH: a) DJIEMEHTHl MacCHBa, 3HAYCHHUE KOTOPBIX COBMAJAET C HX
WHJCKCOM; 0) CKOJIBKO pa3 B MacCHUBE MOBTOPSIETCS CaMO€ YacTO€ YHCIIO; B) CYMMY 3JIEMEHTOB
JeKAIIUX B auamasone [a, b].

Tembl /151 BTOPOro BONpoca KOHTPOJIbHOI padoThl (pedepar) Mo BApHaAHTAM

1. Ot C k C++. [lonsiTve 00bEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHUS

2. lleperpy3ka GpyHKIuH (CTaTHIECKAs)

3. pyxecTBeHHbIE (YHKIUU

4. Tlonsitue KOHCTpYKTOpa. MCconp30BaHne KOHCTPYKTOPOB JIJIsl HHUITUATU3AI[MH BHOBb
CO3/IaHHOM MEPEMEHHON THIIA KJIacC

5. Tlonsitue nectpykropa. Mcnosb30BaHue JeCTPYKTOpa

6. Ilonsarue o meperpyskax onepaTopoB. [Ipumep neperpysku omneparopa

7. Konctpykrop xomui

8. Ileperpy3ka KOHCTpYKTOpa

9. Tlousitue obaacTH BUAMMOCTH Kiiace u mpaB goctyma (public, private, protected)

10. Yxa3atens this

11. Mexanu3m HacienoBanus. [Ipumepsl

12. MHOXeCTBEHHOE HACJIEIOBAaHHE

13. BupryanbHbie 6a30BbI€ KJIACCHI

14. Tlonsitue momumopdusma, MexanusM. [Ipumepsr

15. BupryansHbie QyHKIUN

16. Yuctele BUpTYabHbBIE (YHKIIUA

17. Tleperpy3ka onepatopos (+, -, [])

18. Tleperpy3ka omnepatopos (++, --, [])
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