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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M. AunpeeB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)
M3y4yeHHUEe MPUEMOB CO3/IaHMS AJITOPUTMOB IIPOTPAMMUPYEMON CUCTEMBI U peain3alius ¢
WX TTOMOIIIBIO IIU(PPOBBIX MOICNICH TEXHOJIOTHYECKUX CHCTEM U IPOIIECCOB

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMabl

Juctummuaa OCHOBBI aITOPUTMU3AINHY U CO3/IaHUE U(PPOBBIX MOJIENIeH BXOIUT B YacTh
yueOHoro miaHa GopMUpyeMyI0 YYaCTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUN 00pa3oBaTelIbHOM
IPOTPAMMBI.

Jis  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (yMEHHMs,  BJaJICHUs),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTUK:

OcCHOBBI MUHEPAJIOTUU

CoBpeMEHHBIN HHKUHUPUHT METAILTYPTHYECKOTO IMTPOU3BOJICTBA

Tennodusuka

Marematuka

Nudopmarrka u naHOpMAIMOHHBIC TEXHOJIOTUI

3HaHus (yMEHHUs, BIAJCHUS), MOJIYYCHHbIE IPU U3YUYEHUH JAHHON AUCHUIUIMHBI OYIyT
HEOOXOTUMBI JIJISl U3YUCHHSI UCIIUILTIH/TIPAKTHK:

[{udpoBu3zarus MpoeccoB MPOU3BOJICTBA YSPHBIX METAJIIOB

[IpousBocTBEHHAS - IPEATUTIIIOMHAS PAKTUKA

[ToaroroBka K mporerype 3alluThl ¥ 3aII1UTa BEIITYCKHON KBATH(PUKAITMOHHOHN paboThI

OcHoBbI I (PPOBU3AILMY B IPOU3BOACTBE MPOKATHOM MPOTYKIHH

VYrpaiieHue TeXHOJOTHYECKUMHU ITPOIECCAaMU IIPOU3BO/ICTBA YYT'YHA B JOMEHHBIX IeYax

ITpon3BoiCTBEHHAS - TEXHOJIOTHYECKAs (TPOEKTHO-TEXHOJIOTMUECKasi) MPaKTHKA
MeTopI KOHTPOJIS JOMEHHOTO Mpoliecca
Pa3paboTrka 1 poBbIX IBOWHUKOB B METAJLITyprHH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbTare ocBoeHUs JUCHUILTUHBL (MOAYs) « OCHOBBI aITOPUTMHU3ALUN U CO3/JaHUE
UPPOBBIX MOJIeNei» 00ydaroLuiics 10JKeH 00J1a1aTh CIeYIOIUMHI KOMITETEHIIMSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-4 CnocobeH BBIMONHITH 3a/la4ll IO OIICHKE CHIPbS W METAJUTypPrUYecKOW MPOIYKIUH,
KOPPEKTUPOBATh U KOHTPOIUPOBATH MPON3BOJICTBEHHBIN MTPOLIECC

[1K-4.1 OLIEHUBAET CHIPbE M METAUTYPrUYECKYH MPOAYKIHIO, KOPPEKTUPYET H
KOHTPOJUPYET MPOU3BOJACTBEHHBIH MpoIecC ¢ OOOCHOBAHHWEM IMPHHSITHIX
TEXHOJIOTMYECKUX U TEXHUYECKHUX MEP

[IK-5 Cnoco0GeH mNpoBOAWUTH aHAINW3 TEXHOJOTUHA B METALUTYPTUYECKOM IPOU3BOJICTBE C
o0ocHOBaHMEM 3(()EKTUBHOCTH TMPHHATBIX MeEp IO YIPABICHUIO TEXHOJOTHYECKUMHU
napameTpamMmu

[1K-5.1 [IpoBogut 1MdpoBOIl aHANIM3 TEXHOJOTMH B  METATyprUuecKoM
IIPOU3BOJCTBE, UCIIOJIb3Ysl IPUKJIAJHBIE IPOTPAMMBI




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast Tpy10eMKOCTh JUCIHILTAHBI COCTABISACT 7/ 3a4eTHBIX eAUHHI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KoHTakTHas padora — 130,1 akax. yacos:
—aynutopHas — 126 akaj. 4acos;
— BHeayautopHas — 4,1 aka. yacos;

— caMmocTosTeapHas padoTa — 86,2 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas s e
o | KoHTaKTHas pabora E 3 Dopma TeKyIero
=
N o] Bu KOHTPOJIS
Paznen/ rema 3 (B axaz. acax) g 2] A . P Kon
S 3 ©f camocTosTenbHOI |  ycHieBaeMOCTH U
JUCLUTUTAHBI 3 [ . | komnerenuuu
@) g £ paboTs MIPOME)KYTOYHOM
Tex. mab. | mpaxT. z'g aTTecTaluu
3aH. 3aH. | O
1. OcHOBHbIE TOHSITUS
POrpaMMHPOBAHHS
11 AJITOpUTMBI, CaMmocCToATenbHOE
Brimonxenue
oTpesieNieHIe, Croco0bI HU3ydCHHE " I1IK-4.1,
2 4/1,41 | 5,1 . MPaKTHIECKOH
3aMHCH. MeTtos y4eOHOi ABOTEL TK-5.1
pa3paboTKi JIATEPATypBI p
1.2 OcHOBHBIE BHIbI, Tambl| 3
CamocrosTenpHoe
MPOEKTHPOBAHHUS " Brimonnenue
. U3y4eHue g T1K-4.1,
JKU3HCHHBIN LUK 2 4/11 6 . MPAaKTUYECKOM
yaeOHOU TIK-5.1
MPOTPaMMHBIX ~ HPOJYKTOB. TCDATYPbL padoThl
CraHgapThl Ha pa3paboTKy paryp
Hroro no pazneny 4 8/2,411 (11,1
2. CTpyKTYypHO-MOZYJIbBHOE
pOrpaMMHpPOBaHHE
2.1 IlporpaMmMHpOBaHUE Ha
S3bIKE  BBICOKOTO  YPOBHSI.
CamocTosaTenbHOoe
AndaBuT, THUNBI JaHHBIX. Brimonaenune
H3yUCHHE . T1K-4.1,
OcHOBHbIE TIOJIOKEHUS 2 6/21 6 N MIPAKTUYECKON
y4eOHOi TK-5.1
CTPYKTYpPHOTO paboThI
. JIUTEPATYyPBI
MPOrpaMMHUPOBAHHS:
OIepaTopbl YIIPABICHUS
CamocTosTenbHOe
2.2 MaccuBsl: ogHOMepHbIe| 3 Boimonnenue
U3yUYCHHE . [K-4.1,
U MHOTOMEpPHBIE MAacCCHBBI. 2 411 6 . MPAaKTUYECKOM
yueOHOM TIK-5.1
CTpyKTYypBbl, CHHTaKCHC paboThI
JIUTEPATYPBI
2.3 Oyukiun. OObSIBICHUS CaMOCTOSTEIbHOE
Brimonnenue
U omnpenencHus (QYHKLIUH. U3y4eHue . K-4.1,
4 6/21 6 . MPAaKTUYECKOM
CTpyKTYpBl ¥ MacCHBBI Kak yueOHOM ABOTEI TIK-5.1
napaMeTps! QyHKIUH JUTEPaTyphl p
Uroro no pazneny 8 16/51 | 18
3. OOBEeKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue (OOIT)
CamocrosTensHoe
3.1 OcuoBbl OOII. Knacchl. Brimonnenue
H3y4YCHHE . TIK-4.1,
Onucanue KJlacca ul 3 2 421 7 . MPAaKTUYECKOM
yueOHOU TIK-5.1
omnpeneneHre 00bEKTOB paboTbl
JUTEPaTyphl




CaMOCTOSITEIbHOE

Brimonnenue
3.2 Hacnenosanmue, H3yYCHHE " TIK-4.1,
2 421 6 N MIPAKTHYECKOMN
neperpyska yueOHOI IK-5.1
paboThI
JIUTEPaTypHI
Uroro no pazneny 4 8/411 13
4, [IpuxnagHoe
pOrpaMMHPOBAHHE
CaMmocrosTensHoe BAITIOHEHNE
4.1 JluHaMuyecKue H3yYCHHE " TIK-4.1,
1 2/11 6 N MPAKTHYECKOMN
cTpyKTypbl. COpTHpOBKa yueOHOI ABOTEL IK-5.1
JIUTEPaTyphl p
3
4.2 Pekypcusi W UTEpalys.
CamocTosTenbHOe
Pexypcus KaK METO. Brmonmnenue
. H3ydUeHHE . TIK-4.1,
BBIYHCIICHUH. I'padsr 1 221 5 . MIPaKTUIECKOH
y4eOHOU TIK-5.1
Iounck, mocTaHoBKa 3amadd, paboTHI
JATEPATyPHI
BUJIBI
Hroro no pazaeny 2 4/31 11
Hroro 3a cemectp 18 36/14,41| 53,1
5.  OcHOBHbIE  TIOIXOIBl |
MOCTAaHOBKA 3a/a4  pa3paboTKH
1 QPOBBIX MOJENEH MPOLECCOB
CamocrosTensHoe
U3yUYCHHE
5.1 Hasmayenue W BHIBI y N .
. yueOHO# YcTHbIi onpoc 1o TK-4.1,
UPPOBBIX Moenen 2 4
JIUTEPATYPBHI. Teme pedepara IK-5.1
MPOLIECCOB U CUCTEM
[Toaroroska
pedepara o Teme.
4 CamocToATenbHOE
n3y4YeHUe
5.2 uppoBBIE  MOJAEIH 4eOHOI .
Uugp A Y YcTHbIi onpoc 1o
CTaTHYECKUX u JTUTEPATYPBI. . TIK-4.1,
2 6/41 4 MPAaKTUYECKOM
JIMHAMHYECKHUX TPOILECCOB. ITogroroBka k aGoTe TIK-5.1
Ddopmanuzanys NpoueccoB BBIITOJTHEHHIO P
MpaKTHIECKOH
paboThI
HWroro no pazaeny 4 6/41 8
6. UucieHHbIE METOIbI PELICHHS
muddepeHInanbHBIX  ypaBHEHHUI
JIMHAMUYECKUX CUCTEM
CamocrosTensHoe
6.1 Ilmubposble  Momemu H3ydCHHE
MPOIIECCOB  ONHUCHIBAEMBIX y4eOHOi .
YcTHbIi onpoc 1o
g dhepeHnInaTbHBIMU JUTEPATYPBI. N TIK-4.1,
2 8/41 4 MPAaKTUYECKOM
YPaBHEHHSMH. IToaroroBka k aGoTe TIK-5.1
JuHamuueckue  UQPOBBIC BBITTOJTHEHHUIO P
MOZen MPaKTHIECKON
paboThI
4 YcTHbIi onpoc 1o
CaMocrosTensHoe .
MPaKTHIECKON
H3y4YCHUE
N pabote Ne3
6.2 MeToapl YHMCICHHOTO y4eOHOM
«YHucneHusle
pelieHns JIUTEPATYPBI. I1K-4.1,
2 8/41 4 METO/IbI PEIICHHS
T depeHIHATBLHBIX IMoxroroBka TK-5.1
. nuddepeHnuanbHbIX
YpaBHEHUH U CUCTEM BBIITOJIHEHHIO o
. yYpaBHEHHH
MPAKTHIECKOH
JMHAMHAYECKHX
paboTb
CHCTEM)
HWroro no pazgeny 4 16/8U 8

7. ludpoBbie MOAENH THHOBBIX
HPOIIECCOB




CaMoCTOSITEIbHOE

U3y4YCHUE
7.1 ANTOPUTMBI u yueOHOit N
VYceTHBIN onpoc 1o
IpOrpaMMHEIC CpesicTBa 4 R/41 4 JIUTEPaTyPHI. npaKTHIeCKOMH TIK-4.1,
pa3paboTku IUPPOBBIX IMoxroroBka paGote TK-5.1
Mojienell mpoueccos BBIITOJTHEHHIO
MPAKTHIECKOHN
paboThI
CaMocCTosTebHOE Vet ompoc 1o
7.2 TludpoBsle Mopenn B H3yYCHHE . IK-4.1,
2 8/41 4 . MPAaKTUIECKOM
(hopMe «BXOA-BBIXO y4eOHoM paGore TIK-5.1
JIATEPaTyphl
HUroro no pazneny 6 16/8U1 8
8. MoenbHO-OpUEeHTHPOBAHHAS
pa3paboTka HUPPOBBIX MOJEICH B
MaKeTax MPHUKJIAIHBIX MPOTPaMM
CamocrosTensHoe
U3ydeHue
8.1 TIpuHIHUIB yueOHOM
MOJIETbHO-OPUETUPOBAHHOM JIUTEPaTyphI, Vet ompoc Mo
pa3paboTKu IUPPOBBIX 2 2161 | a MOJITOTOBKA K npaKTHIECKOMH TK-4.1,
Mozenen MPOIIECCOB B ’ MPAKTUYECKUM paore TIK-5.1
MaKeTax TIPUKJIATHBIX 3aHATHSM,
mporpamMm BBITIOJTHCHHUE
MPAKTHIECKUX
pabor
CamocTrosTenpHoe
U3y4eHue
yaeOHOU
8.2 IMTocranoBka JIUTEPaTyphl, Vernsiit onpoc 1o
JKCIIEPUMEHTA IS 2 8 51 IIOATOTOBKA K HpAKTHYECKOT T1K-4.1,
HAaCTPOMKM M  aJanTaluu ' MPaKTUUYECKUM IK-5.1
1 poBOH MOJENH 3aHATHSM, pagote
BBIIIOJIHCHHUE
MPAKTHIECKUX
pabor
HWroro no pazaeny 4 16/1,61 ] 9,1
Hroro 3a cemectp 18 54/21,61]| 33,1 9K3aMeH
Hroro no pucrumianne 36 90/361 | 86,2 DK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3ald  MPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa3oBaTENFHBIX TEXHOIOTHI B MPENOJaBaHuM TUCHUILUTUHBI «lIporpaMMupoBaHne U OCHOBBI
AITOPpUTMHU3 AU UCTIOJB3YIOTCA TPAAUIUOHHAA U MOAYJIbHO-KOMIICTCHTHOCTHAA TEXHOJIOTHUH.

[lepenaua HEOOXOTUMBIX TEOPETUYECKUX 3HAHUM U  (HOPMHPOBAHHE OCHOBHBIX
IIpEeACTaBICHU 10 Kypey «lIporpammupoBaHue ¥ OCHOBBI QITOPUTMHU3ALUW» IPOUCXOIUT C
UCIIOJIb30BAaHUEM MYJIBTHMEANHHOTO 000PYAOBaHUSI.

Teopernueckuil Kypc BKIIOYAaeT: BBOJHYIO JIEKIUIO, IIEPBOE MPEACTABICHUE O IPEIMETe
¥ 3HAaKOMHT CTYJCHTOB C HAa3HAUCHHWEM M 33a/lauaMH Kypca; MpoOJeMHBIC JIEKIMU SIBISETCS
pe3yJIbTaTOM YCBOCHHUS TOTYYEHHOW HWH(POPMAIUU IOCPEICTBOM IOCTAHOBKU MPOOIEMHOTO
BOITPOCA U MTOMCKA ITyTEH €ro PeIIeHHs; JIEKIIUH — KOHCYJIbTalluH, U3JI0KEHHE HOBOT'O MaTepraa
COITPOBOJKIAETCS TOCTAHOBKOW BOIIPOCOB M IMCKYCCUEH B IIOMCKaX OTBETOB HA STH BOIIPOCHI.

B xo7e npoBeeHys JIEKIIMOHHBIX 3aHATHH TPEAyCMaTPUBACTCS:

- HCIONB30BAaHHE DBJEKTPOHHOTO JEMOHCTPAIMOHHOTO MaTepHala 10 TeMam
00BbEKTHO-OPUEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS;

- UCITIOJIb30BAHUEC SJICKTPOHHBIX y‘-Ie6HI/IKOB 10 OTACJIBHBIM TEMaM 3aH$[TI/II>'I;

- aKTHBHbBIE M WMHTEPAKTUBHBIC (OPMBI OOYYEHUs: BapHaTHBHBIA ONpPOC, IUCKYCCHH,
YCTHBIM OMpPOC, KOHTpOJIbHAasi padoTa, TECTOBBIA ONPOC, WHIAUBUIyAIbHAS «3aIUATa»
NPaKTHYECKUX PAOOT | T.JI.

JIeKUMOHHBIN MaTepuall 3aKpeIuiieTcs B XOJ€ MNPAaKTUYECKUX paboT, Ha KOTOPBIX
BBINIOJIHSAIOTCS. TPYINIIOBBIE WIM WHIMBHIyalbHBIE 3aJaHMi MO TNpOWAeHHOH Teme. YacTh
NPAaKTUYECKUX 3aHSATHHA MPOBOAUTCS B MHTEPAKTHBHON ()OpME C HMCIIOIB30BAaHUEM CIETYIOIIUX
METO/I0B!

- paboTa B KOMaH/ie, MPEAYCMATPHUBAECT COBMECTHYIO JCSATEIBHOCTD CTY/ICHTOB B TPYIIIE
IOJl PYKOBOJCTBOM JIWJAEpa, HANpaBICHHYI0 Ha pelleHue oOuel 3amauu ¢ JeleHueM
OTBE€TCTBCHHOCTH U HOJ'IHOMOLII/II\/’I;

- npobseMHOe O0yuyeHue, KOTOpOE 3aKIYaeTcs B CTUMYJIUPOBAHUU CTYJIEHTOB K
CaMOCTOSITENIbHON «00bIYe» 3HAaHUM, HEOOXOJUMBIX JUISl PEIIeHUs] KOHKPETHOM MpoOIeMBl;

- KOHTEKCTHOE OOy4YeHHEe, KOTOpPOE TO3BOJIIET YCBOUTH MAaTepUal IYTEM BBISBICHUS
CBsi3el MeX/ly KOHKPETHBIM 3HaHUEM U €r0 IPUMEHEHHEM;

- 06y‘-IeHI/I€ Ha OCHOBCE OIIbITAa, aKTUBU3allHs MMO3HaBaTEIILHOM ACATCIIBHOCTU CTYJACHTOB 3a
CUYET aCCOIMAIMU UX COOCTBEHHOTO OIIBITA C IPEIMETOM U3YyUEHHUS.

CamocrosiTenbHast paboTa CTUMYJIHPYET CTYyJCHTOB K CaMOCTOSITENBHON MPOpaboTKe B
npoliecce BBIMOJIHEHHS JOMAITHUX U KOHTPOJBHBIX padoT, a Takke B MpOLEecce MOATOTOBKU K
YCTHOMY OTIPOCY, TECTUPOBAHHIO M UTOTOBOM aTTECTAIlNU

6 YueOHO-MeTOAUYECKOE 00ecTiedeH e CAMOCTOSITeJIbHON PadoThl 00y4arIIMXCst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 IPOBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE 0O0ecneueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Camapuna, U. I'. [IporpaMMupoBaHre 1 OCHOBBI aJITOPUTMHU3AINH . y4eOHOE ITOcoOHe.
Y. 1. Kypc nekuwuii / U. T'. Camapuna. - Marauroropek : MI'TY, 2013. - 1 a51eKTpOH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=908.pdf&show=dcatalogues/1/11188
81/908.pdf&view=true (mara oopamenwus: 14.06.2022). - MakpooOBEKT. - TEKCT : 3JICKTPOHHBIH. -
Ceenenus noctynssl Takoke Ha CD-ROM.
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2. JlaBeimoBa, H. A. Tlporpammuposanue / J{aBsigoBa H.A., boposckas E.B., - 3-e u3z., (311.) -
Mocksa :BMHOM. JI3, 2015. - 241 c.: ISBN 978-5-9963-2647-1. - Tekcr : anekrponnsiid. - URL:
https://znanium.com/catalog/product/544438 (mata obparmenus: 18.06.2022). — Peskum gocTyma:
IO TIOJIITUCKE

3. 3uHoBbeB, B. B. MojenupoBanue mporeccoB U CHCTEM . yueOHoe mocobue / B. B.
3unoBbeB, A. H. Crapomny6os, I1. . HukonaeB. — Kemeposo : Ky3['TY umenu T.®D. 'opbauesa,
2016. — 146 c. — ISBN 978-5-906888-10-5. — Tekcr : osnekrpounsiii // Jlanb
3JIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/105406 (nara
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r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebi:



https://znanium.com/catalog/product/544438
https://e.lanbook.com/book/105406
https://ibooks.ru/reading.php?productid=18410%20
https://ibooks.ru/reading.php?productid=21762
https://ibooks.ru/reading.php?productid=333353%20
https://ibooks.ru/reading.php?productid=18563%20
https://e.lanbook.com/book/3511
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true

IIporpammHoe o0ecnieueHue

HanmenoBanmne .
o Ne noroBopa CpoK JIeHCTBUS JTULICH3UU
7Zip CBOOOIHO 6eccpoyHo
FAR Manager CBOOOTHO 0eccpoyHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional
Epay:«;ep Mozilla |cBoGoaHO SecopouHo
Firefox paCIIpOCTPAHIEMOE
MAXIMA CcBOOOIHO 0ECCPOUHO
Eclipse CcBOOOJIHO 0eCCPOYHO
Anaconda Python |cBo601H0 0eCCPOUHO
BuptyanbHbiit
CTEH/]T CHCTEMBI
ABTOMATHUYECKOT'0 |CBUACTCIBCTBO GeccpoUHo
YIpaBJICHUS Ne2013612340
TEXHOJIOTHYECKUM
[1apaMeTpoOM
Scilab CBOOOIHO
Computation pacmpocTpansieMoe 0eccpovHO
Engine 10
IIpodeccuonanbHble 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Cchblika
HammonansHas
WH(POPMAIIMOHHO-aHAUTHYCCKAS URL.: https://elibrary.ru/project_risc.asp

cucremMa — POCCHMCKUN MHICKC HAYIHOI'O

ITouckoBas cuctema Axamemusi Google

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

Wudpopmannonnas cucrtema - Eaunoe

URL.: http://window.edu.ru/
OKHO J0CTyna K HHGMOPMAIMOHHBIM

Poccuiickas I'ocynapcrBennas

Su6miorexa. Karatorn https://www.rsl.ru/ru/4readers/catalogues/

DNEeKTpOHHBIE  pecypchl  OMOIMOTEKH

: i 2 =
MITY i, T 1. Hocopa https://magtu.informsystema.ru/Marc.html?locale=ru

MexnayHapoaHass — pedepaTHBHas U

http://scopus.com
MOJHOTEKCTOBAS CIIPaBOYHAS Oasza

MexnaynapoaHass 6a3a TOJHOTEKCTOBBIX

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

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:




VYueOHbIC ayAUTOPUHU JIJIsl TPOBEACHUS 3aHATHHI JICKIIMOHHOTO TUIIA - MyIbTUMEINITHBIC
CpeCTBa XpaHEHHsI, TIepe/lauy 1 IpeAcTaBIeHus nHpopmanuu, a.437

VYuebHas ayanTopHs A NPOBEICHUSI IPAKTHUECKUX 3aHATUH (KOMIBIOTEPHBIN Kiacc) -
[Tepconanbubie KoMIblOTepbl ¢ makerom MS Office, Beixomom B MHTEpHET U € JOCTYNOM B
JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEpCUTETa, a.448

[Tomemenuss AJis  CaMOCTOSITENILHON  paboThl  oOydwarommxcsi - [lepcoHanbHbBIE
xoMnbrotepsl ¢ maketom MS Office, Beixomom B MHTepHET M € JOCTYIIOM B DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENbHYIO CPEly YHUBEPCUTETA

VY4yeOHble ayaUTOpUU Ul I'PYNIOBBIX U MHAMBUAYAIBHBIX KOHCYJIBTALMM, TEKYyILEro
KOHTPOJIA U IIPOMEKYTOUYHBIX KOHCYJbTaUMW - JlOCKa, MyJbTUMEAUNHBIA IPOEKTOP, JKPaH,
a.448

[Tomemenne Ui  XpaHeHUsT W OPOPHIAKTHYECKOTO OOCITYKMBaHUS  y4eOHOTO
o0opynoBanus - CTemiaxu JUisi XpaHeHUs y4eOHO-MeTOJUUECKUI JOKyMeHTaluu, a.454



Ipuiaoxkenne 1

6 Y4eOHO-MeTOoqHYeCKOE 0OOecIiedeHHe CaMOCTOATEIbHOM padoThl CTY/AeHTOB

I[To pucuumvHe

«OCHOBEI

AITOPUTMU3AIMK M CO3/JaHHE IUQPPOBBIX MOJEICH»

IpeayCMOTPEHa ayAUTOpHAs M BHEAYJUTOPHAsl CAMOCTOSITENIbHAst paboTa 00y4aromuxcs.
AyIuTOpHAs CaMOCTOSITEIbHAsI pa0doTa CTYICHTOB Ha JIAOOPATOPHBIX 3aHATHSIX TPOUCXOIUT

10T KOHTPOJIEM MPETO/IaBATEINS B XO/I€ BHIMOTHCHUS IPAKTHUECKUX PabOT, IpH pEIICHUH 3a/1a4 U

BBINTOJIHEHUH YIIPAXKHEHHUH, KOTOPBIE JUIS CTYACHTOB ONPEACIsICeT MPEro1aBaTelb.
BueaynutopHas camocTosiTenbHast paboTa OCYIIECTBISIETCS B BUE TPOPAOOTKH MaTepuasa

MPAKTUYICCKUX 3aHHTI/II71,
nmpenoaaBaTcjICM.

BBIIIOJIHCHHUA  AOMAallHHUX Sa,Z[aHI/Iﬁ n IIpH KOHCYJIIbTAllUAX C

HaumenoBaHue pa3jaesa

Ilepeyensb NpaKTHYECKUX PadoT

AV CHHUILTHHBI

OCHOBHBIC TTOHSTHS

1. PazpaboTaTh anropuTm 1o 3aJlaHuro
IPOrpaMMHUPOBAHUS

1. Onepanuuu U BbIpaXeHUs

2. Y CIIoBHBIE OIIEpaTOPhI

3. OmnepaTopbl IUKIIOB

CTpyKTYypHO-MOIyJIBHOE 4. OnepaTopbl IUKJIOB

MPOrPaMMHUPOBAHKE S. MaccuBbl

6. CtpyKTypBI

7. Ykazarenu

8. OyHKIMH

1. Coznanne o0ObekTa Tuma class

2. KOHCTPYKTOpBI U JECTPYKTOPHI

3. Hacnenosauue

OOBEKTHO-OPHEHTHPOBAHHOE| 4 MHOkecTBEeHHOE HacJeI0OBaHNE

[pOrpaMMHpPOBAHNC 5. BupTyasbHbIE KIacChl

6. [Teperpy3ka GpyHKuui

1. ITeperpy3ka onepaTopoB

[IpuknagHoe 1. bubnroTeka cranaaptHeix mabdaonos (STL — Standard

IpOrpaMMHPOBaHHE template library)

Tema npakTuuyeckoi
padoThbI

Bomnpocsl 111 yCTHOTO onpoca

[udposrie momenn
CTaTHYECKUX CHCTEM

1. Yto Takoe craTuyecKasi XapaKTepUCTUKA CUCTEMBI?

2. [lpuBenTe KITACCU(PUKAIMIO CTATHYECKIX XapaKTEPUCTHK
cucrem?

3. anumuTe ypaBHEHHE CTATHUECKONW XapaKTEePUCTUKU B 00IIEM
BUJIE B OpME MOJIMHOMA N-0if CTENEeHU

4. Kakue MeTo bl UCIIOJIB3YIOTCS U1 ONPEACIICHUs
KO3(QULIMEHTOB OJIMHOMA CTATUYECKON XapaKTEPUCTUKHU TI0
AKCIIEPUMEHTAIbHBIM JaHHBIM?

5. 3anumuTe QyHKIMOHAT METO/1a HAMMEHBIINX KBaJIPATOB.

6. [IpuBenuTe 6JI0K-CXEMY ITOMCKOBOTO aJITOPUTMA OIIPEICIICHUS
K02 ()PUITMEHTOB TTOJIMHOMA PETPECCHOHHOTO YPaBHEHHUSI.




Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

7. Yo Takoe JIMHUS perpeccun?

8. SanumuTe HopMyIIbl A onpeaeneHust KO PUIHEHTOB
perpeccnoHHOr0 ypaBHeHHsI MeTo oM Kpamepa.

[TocTpoenue nudponoit
MOJIeJIM B CHCTEME
BU3yaJIbHOT'O MOJICIIUPOBAHUS

1. OGmias cTpykTypa pemenus nuddepeHnaibHOro
ypaBHEHUS B (POpPME CTPYKTYPHOUH CXEMBI
2. Kak 3aaTh HauaJbHbIE 3HAYEHUSI UHTErPATOPOB?
3. Kakue Bu3yanbHbie 3B€HbS UCTIOIB3YIOTCS JUIS
MOJIETTUPOBaHUS JUHAMUYECKUX cUCTEeM?
4. Kak BpIOMpaeTCsl YMCICHHBIA METO/I UHTETPUPOBAHUS?
5. Kak 3ayaercst BpeMst HHTETpUPOBaHHUSI?

6. Kak 3agate macmrab rpaduka GpyHkmm?

YucrneHHbIe METOIBI PeIIeHHS
QG epeHIaIbHbIX
yYpaBHEHUI TMHAMHYECKUX
I (PPOBBIX MOJIETICH U CUCTEM

1. Yro takoe auddepeHunanbHoe ypaBHEeHUE?

2. Ilo kakuM IpU3HAKaM MPOU3BOJUTCSA KIacCu(pUKALUSL
Qg epeHIaTbHbIX YpaBHEHUNA?

3. Uto Takoe 0ObIKHOBEHHOE MU PepeHIInaTbHOS YpaBHECHHUE?
3anumure npumep?

4. Kakoe nuddepeHnuraibHOe ypaBHEHUE HA3bIBACTCSA
YpaBHEHHUEM B YaCTHBIX MTPOU3BOTHBIX ?

5. B uem oTnuuune nuHENRHBIX AU} depeHInanbHbIX ypaBHEHUN OT
He-nmuHenHbIX? [IpuBenuTe npumeps! nuddepeHnantbHbIX
YPaBHEHUH ITHX BUJOB.

6. Uto Takoe oHOpoAHbIE AU(epeHInaIbHbIe ypaBHEHHS?
IIpuBenu-Te mpuMep JUHEHHOTO OJHOPOIHOTO
TG hepeHIMaIbHOr0 YpaBHEHUS.

7. Kakoit Bun auddepeHmanbHbIX ypaBHEHUH HA3bIBACTCS
HopMmasibHbIM? [IpuBeUTE IpUMEDP TAKOM 3aNUCH.

8. 3anumuTe B 00IIEM BUI€ CUCTEMY YpaBHEHHUI IEPBOTO
MOpSAJIKA pa3pelIeHHbIX OTHOCUTENBHO IPOU3BOAHBIX. Kak
3aIMIIeTCs TaKkas cCUcTeMa B BEKTOpHOM (hopme?

9. IlpuBenute npumep 3anucu AuddepeHInaIbHOro ypaBHEHUS
N-0To MOPSIIKA pa3pelieHHOe OTHOCUTENFHO CTapIIei
IPOM3BOIHON B (hOpME CUCTEMBI YpaBHEHH MEPBOT0 MOPSIKA.

10. B xakoit ¢popme nonyyarot pemeHus auddepeHuanbHbIX
YPaBHEHUH IIPU UCIIOJIB30BAHUN YHCIEHHBIX METOA0B?

11. Kakoe nmpenMy1iecTBO YUCIEHHBIX MeTO0B? /B uem cocTouT
HEI0CTAaTOK UCIIOJb30BaHUS YUCIEHHBIX METOJIOB IIPU
NOJIyYeHUH perieHus 1 hepeHInanbHOro ypaBHeHHs?

12. YTo Ha3bIBAIOT y3JIaMU CETKU IIPU NOCTPOCHUH YHCIEHHON
cxembl pereHus auddepeHnanbHbIX YpaBHEHNH?




Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

13. Kakue pa3nuuaror Kjacchbl METOJOB PELICHUS
mddepeHanbHEIX ypaBHEHU? B uemM oTiamume 3THX KiIaccoB
JIpyT OT apyra?

14. Kakoll Bua IMeET peKyppEHTHOE BBIPAKEHUE MPU
UCIOJIb30BaHUU YUCIEHHOTO MeTo1a Diliiepa Al perieHus
TG depeHIaIbHOr0 YpaBHEHUS ?

13. IIpuBeuTe TEOMETPUYECKYIO HHTEPIIPETAIIMIO METO1a
Oitnepa. Caenaiite MOsSCHEHUS K 3TOM CXEMe.

14. 3anummure peKyppeHTHOE BBIPAKEHUE TSl TIOJTYYCHUS
YHCIEHHOTO pelieHus JuddepeHnaIbHOr0 ypaBHEHUS

15. [Ipeobpa3yiite nuddepeHnnaibHOe ypaBHEHUE K CUCTEME
Qg epeHnaIbHbIX ypaBHEeHUN 1-0r0 mopsiaka. 3anuimmTe
CUCTEMY PEKYPPEHTHBIX BbIPaKEHUH U1 NOJTyUYEeHUs
YHCJIEHHOTO PEIICHUSI.

YucneHHoe peneHne
g depeHInaTbHBIX
YpaBHEHUI

1. [TpousBectu yncieHHoe pemeHne AudepeHnnanbHOro
ypaBHEHUS.

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

2. [IpousBecTu aHaIUTUYECKOE pelieHne JudHepeHInaIbHOro
YPaBHEHHUS

5y"—y' =3y =0 mpu y(0)=1, y'(0)=-2

3. PaccMoTpeTh noBeieHNe CUCTEMbI U COCTAaBUTh MO/JIEINb
Ipolecca HaroJIHEeHNs 0aka B BUE JTUHEHHOTro
muddepeHIanbHOro ypasHenus. [Iponssectu uncieHHoe
pelieHne noayyeHHoro quddepeHIaIbHOr0 YpaBHEHUS

4. Kak npencraButh auddepeHnaibHoe ypaBHEHHE,
OTHUCHIBAIOIIEE TTOBEACHNE 00BEKTAa B KAHOHMYECKOU opme?
5. 3anumute nuHeitHOe OY n-oro nopsaka ¢ MNOCTOSHHBIMU
Kod(duIIMEeHTaMH ¢ HEHYJIEBOU MPpaBoOil YacThiO

6. Kakue metosipl penienns auddepeHnnanbHbIX ypaBHEHUH
HCIIOJIB3YIOTCS B TIPU UCCIIEIOBAHUY MOJIEIEN CUCTEM?

7. MeTo/1bl YMCIACHHOTO pereHust JuddepeHIIaIbHbIX
YpaBHEHUM.

8. ANTOpUTM peanu3aliy BHIOPAaHHOTO YUCIEHHOTO METO/1a
pemieHus aAudepeHnrnaIbHbIX YpaBHEHUH MOIETN

9. ITocTpoeHne cUCTEMBI Pa3HOCTHBIX YPAaBHEHUH JUIs
YHCJIEHHOTO penieHus 1uddepeHInaTIbHOr0 ypaBHeHHsL.

udpossie Mogenu
MpoIIecCOB B hopme
«BXOJI-BBIXO»

1. 3anumuTe nepeaaToYHbie PYHKIIMH TUTTOBBIX JIEMEHTOB

2. 3anumuTe BBIPAXKEHHS [UISI YaCTOTHBIX XAPAKTEPHUCTHK
THUITOBBIX 3BCHHCB

3. 3anumuTe BBIpAXEHHUS A BPEMEHHBIX XapaKTEPUCTHK
TUITIOBBIX 3BCHLCB.

4. 3anuimuTe aIropuTM TMOJYYEHUsS YHCICHHOTO pacyera
BPEMEHHBIX XapaKTEPUCTUK

5. CpaBHUTE BpEMEHHBIE XapaKTEPUCTUKHU TUIIOBBIX 3BEHBEB,
MOJIYUCHHBIX AHAJIUTUYCCKU C XapaKTCPpUCTHKAMU,
MOJIyY€HHBIMH YHCJIEHHBIM CTIOCOOOM.

6. TlosicuuTe pacueT BpPEMEHHBIX  XapaKTEPUCTHUK B




Tema npakTuyeckoi
padoThI

Bomnpocel 11 yCcTHOro onpoca

ANEKTPOHHBIX TaOINLIAX.
7. YTO Ha3bIBAETCS YACTOTHBIMH XapaKTepUCTUKaMu?
8. Kak 1mosryuuTh 4aCTOTHBIE XapaKTEPUCTUKH OIBITHBIM ITyTEM?
9. Kak nmosiy4uTh 4aCTOTHBIE XapaKTEPUCTUKH TEOPETUUECKUM
MyTEeM I10 U3BECTHOM MepeaaTouHon (PyHKIIMH 3BeHa?
10. Kak cdopmupoBaTh CXeMbl B IIaKET€ BHU3YyaJIbHOTO
MOJIETMPOBAHUS AJIs IOJyUYEHUSI BDEMEHHBIX XapaKTEPUCTHK?
11. Kakue ¢opMbl TOCTpOCHHE IUHAMHUYECKUX DIIEMEHTOB
UCHOJB3ytoTCs B cpene Scilab?
12. Kakue GyHKIIMN UCHOIB3YIOTCS ISl TIOTy4YeHUs (pacyera)
YaCTOTHBIX XapaKTEPUCTUK?
13. 3anumuTe CKpPUIT pacyeTa YaCTOTHOM XapaKTePUCTUKU

MopenbHO-0pUEHTUPOBAHHAS
pa3paboTka uppoBoi
MOJIEJIA CHCTEMBI
yIIpaBJICHUS TPOIIECCOM B
cpezie BU3yaJIbHOTO
MO/JICIIUPOBAHUS

1. Kak peanuzosats [IU-perynsarop B SciLab/XCOS ¢
OTpaHUYCHUEM Ha BEIUYHHY, (OPMUPYEMYIO HHTETPUPYIOIICH
yacTbio? [IpuBenure npumep CTpyKTypHOUM CXEMBI.

2. Kak peamm3oBath B SciLab/XCOS HCIIOTHUTETBHBIN
MEXaHHU3M C OIPaHMYEHHUEM Ha JUaIa3oH X0/1a Baja?
[IpuBenuTe mpuMep CTPyKTYPHOU CXEMBI.

3. Kak ¢popmupyercs HeJIMHEHAas CTaTUYeCKasi XapaKTepUCTUKa
B SciLab/XCOS.

4. Ilpusenute cxemy peanuzanuu HINUM s ynpaBineHus
HCTOJIHUTEIbHBIM MEXaHU3MOM MOCTOSTHHOM ckopocTu. Kakoe
Ha3HAUYEHHE 3TOTO AJIEMEHTa B KOHYpe?

2. 3aganue Ha pedepart

O6mmas Tematuka pedepata "OCHOBHbBIE IOHATHS U ONIPEAETICHUS B pa3padoTKe HU(PPOBBIX

MOJIEJIEN CHCTEM U MPOLIECCOB"

Jlns moaroroBku pedepara HEOOXOUMO Ha OCHOBAHUU JINTEPATYPHBIX HCTOUHUKOB

M3YYHTh KJIacCU(PUKALIMIO MOIeIEll OOBEKTOB U CUCTEM, U, BEIOpAB OJMH U3 KPUTEPUEB
KJIaCCU(UKALMU BBIMOIHUTD, a 3aTEM IPOBECTH OMHCAHNUE BXOJAUINX B KJIACCU(UKALIUIO

MOJIEJIEN.

IMpumep 3K3aMeHAIIMOHHOTO OUJIETA

1. Andasur s3sika C/C++

N

[TonsTHE 06MAaCcTH BUAMMOCTH KJIacC U MpaB joctyma (public, private, protected)

3. Jlan maccuB: a) BBIBECTH Ha 3KpaH CHayalla €ro HEOTPULATENIbHbIE JIEMEHTHI, 3aTeM
OTpHIATENbHBIE; 0) BEPHO JIM, YTO CYyMMa 3JIEMEHTOB, KOTOpbIe 0oJbie 20, mpeBbIaeT

a (pyHKIIHS)




IIpumep BapuaHTa KOHTPOJIbHOM padoThI Nel

OyHKIWMsA, onpeeneHne
B kakom ciyuae He Tpedyercs npototun ¢ynkuu? [pumep
['moGanbHbIC IEpEMEHHBIE, IPUMED
Haiitu ommoky:
int f(int a, int b);
void main()

NS

return }
5. Pemuts ¢ nomotso GyHKIKU:
X—a, ecmX=>0;
Z= , TJIC @ BBOJUTCS C KJIaBUATYPBI
x/2, ecmX<0;

6. Hammcats mporpaMmy, B KOTOPO#l (DyHKIHSI HAXOAUT CyMMY DJIEMEHTOB MacCHUBa,
UMEIOIMX HEYETHBIC 3HAYCHUS

IIpuMep BapuaHTa KOHTPOJIbHOM padoThI Ne2

1. Wukancynauus —
2. Tepsier nu onepaTop MpH Neperpys3Ke YTo-Ind0 U3 CBOUX (PYHKIIMOHAIBHBIX UCXOIHBIX
BO3MO>KHOCTEM?
3. IlpaBuien i ¢pparMeHT (co3aanne BUPTYaIbHOH QyHKIIM)?
class B {
public: virtual int f (inta) = 0;

.................... s
class D : public B

public: int f (int a, int b) { return a*b; }
....................... };

4. Tleperpy3uts oneparop +
IIpumep BapuanTa nomMamHeit padorsr Nel

[TporpaMmMupoBaHue IIUKIOB M YCIOBHBIX onepaTopoB. HaliTi cymMy psiia pu pa3inyHbIX
U 3aJJaHHBIX 3HAUEHUSAX IEPEMEHHOM psijia ¥ 3aJJaHHOM YHCJIE €TO YWICHOB!

S:(Z'X)2+(2'X)4+ ...... +(_1)n._(2-x)2” ;0
2 24 (2n)!

,1SXS1, nmax:15

IIpumep BapuanTa groMamHe padorsr Ne2

[Tporpamma u3 1Byx pyHKUHMH; B TepBOil pyHKIMHK (main) BBOASITCS KOHKPETHBIE MACCHBBI,
BbI3bIBAaeTCS BTOpass (QyHKIMS. BTopas ¢yHKUMS NpOM3BOJAMT 33JaHHBIE ONEpald Haj
3JIEMEHTaMU MAacCUBOB, NTEPEJAaHHBIMU B (DYHKIIMIO, U BO3BPAIIAET PE3yJIbTaT:

Jist 3aganHoi MaTpuUIsl pazMepoM 8 Ha 8 HallTH Takoe K, 4ToObl k-Tast cTpoka MaTpHUIIbl
coBrnajana ¢ k-TeIM CTOJIOIIOM; HAUTH CyMMY 2JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COAEPIKAT XOTS
OBl OZIMH OTPHUIIATENIbHBIN HJIEMEHT.



IMpuioxenne 2

7 OueHO4YHbBbIE CPEICTBA VISl POBEIeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
a) [lnanupyembie pe3y/ibTaThbl 00yUeHUS U OLEHOYHbIE CPeICTBA IJIsl POBEACHUS NMPOMEKYTOUHON aTTecTalnm:

CTpyKTypHBIi
JIEMEHT [Tnanupyembie pe3ynbTaThl 00y4eHUS
KOMIETEHIINH

OneHouHble CpeacTBa

IIK-4: Crnoco0eH BBINOJHATL 3aa4d 10 OIEHKE ChIPbSi M METAUIYPIU4ecKOl TMNPOAYKIUHM, KOPPEKTHPOBATHL M KOHTPOJHUPOBATH

l'[pOI/I3B0}ICTBeHHLII71 Inpouecce

[1K-4.1 Ol1leHUBAaEeT CBHIPbE U METALTYPTHUYECKYIO
MPOIYKIIMIO, KOPPEKTUPYET U KOHTPOIUPYET
MIPOU3BO/ICTBEHHBIN nporecc c
000CHOBAaHUEM TPHUHSTHIX TEXHOJIOTHYECKUX
U TEXHUYECKUX Mep

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

1. OcnoBHble 3Tansl anroputMmusanuu. [loctanoska 3anaun. [locTpoenne MaTemaTHuecKon

mojenu. Pa3paboTka anroputma pemenus 3ana. [IporpammupoBanue

Ortarnbl padboT MO CO3AAHUIO POTPAMMHBIX ITPOTYKTOB

CocraBieHne TEXHUUECKOTro 3aJJaHHs Ha IPOrpaMMHUpPOBaHKE

TexHUYeCKui MPOEKT MO CO3IaHUIO MPOTPAMMHBIX MTPOAYKTOB

Pabouas noxymentauus (pabounii mpoekt). OCHOBHBIE BUIBI

JKW3HEHHBIN IUKII IPOrPAMMHBIX IIPOYKTOB

MapkeTuHr u crieriuukanys IporpaMMHOr0 MPOAyKTa

[TpoexTrpoBaHKE CTPYKTYPBI TPOrPAMMHOTO POTYKTA

. IIporpamMmupoBaHue, TECTUPOBAHHUE U OTJIAJKa IPOrpamMm

10 JIOKyMEeHTHpOBaHHE MPOrPAMMHOTO MPOIYKTa

11. BpIxo nporpaMMHOIO MPOJYKTa Ha PhIHOK MPOIPAMMHBIX CPECTB

12. Dkcmuryaranus ¥ COMPOBOXKACHHUE MTPOTPAMMHOTO TPOIYKTa

13. CHsTHE IpOrpaMMHOTO MPOAYKTA C MPOAAXKH U OTKA3 OT COMPOBOKIACHUS

14. OcHOBHBIE BUABI, O3Tanbl MPOSKTUPOBAHHUS W JKU3HEHHBIH IMKJI TMPOTPAMMHBIX
POAYKTOB

15. Crangaptel Ha pa3paborky. CTaHAapThl Ha pa3pabOTKy NPUKIAJAHBIX MPOTPaAMMHBIX
cpeacTB. JJokyMEeHTHpOBaHHE, COPOBOXKAEHUE U HKCILTyaTaIisl IPOrPAaMMHBIX CPEZCTB

16. TIpuHIMITEI TPOEKTUPOBAHUS AITOPUTMOB

17.  Buow KUX Mooenetl, np Knaccug Has U 06WAs XAPAKMEPUCIIUKA KAACO020 KIACCA MAMEMAMUYECKUX MOOeell.

18. Maremarndeckue MOAETH B (hOpMe CTPYKTYPHBIX cxeM. Mcronp30Banne d1eMeHTapHbIX
3BEHBEB IS IOCTPOCHUS JUHAMUYECKUX MOJIEIIEH.

19. Marematndeckue MOJICITH BO BPeMEHHOM oOyractu. [IpuBeuTe mpuMepsl CHHTE3a
MaTeMaTHYeCKuX Mojienelt B popme quddepeHIraIbHbIX ypaBHEHUS.

20. MaremaTtryeckre MOJIENIN B oriepaTopHoi ¢opme. MccnenoBanne mo MaTeMaTHIECKUM
MOJIeJISIM B oniepaTopHoit popme. IlpuBeanre npumep cuHTE3a MaTeMaTHYECKOW MOJEIN

CoNoAWN




CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

B OIIEpPaTOpHOI opme.

21. MeTtoasl CHUHTE3a MATEMATHUECKUX MoOJelield. XapaKTepUCTHKH aHATUTUYCCKUX,
AKCIIEPUMEHTAJIHBIX U aHAJTUTUKO-IKCIIEPUMEHTAIIbHBIX MeT010B. O0J1aCTH MPUMEHEHHS
9TUX METOJIOB.

22.
ITepeuenv npakmuueckux paoom:
23. bubnuoreka cranmaptaeix 1mabmonoB (STL — Standard template library):

pactpeeIUTeNH aMSITH, PEANKATHI, QYHKITUN CPAaBHEHUS U 0OBEKTHI-(DyHKITUU

24. bubnunoreka crannaptabix mabdiaonoB (STL — Standard template library): crpokoBsiit
KJ1acc

25. bubnuoreka cranaapTHbix mabdnoHoB (STL — Standard template library): kiacc vector

26. bubnmoreka cranmapTHbIX madmoroB (STL — Standard template library): kmacc list

27. Tunamuueckue CTpyKTypbl. COpTHPOBKa

28. Pexypcus u urepanus. Pekypcust kak METO]] BBIYUCIICHUH

29. I'padwl. [Tonck, mocTaHOBKA 3a7a4H, BHIbI

30. Kakue crmocoObl HACTPOHKH MaTeMaTHIECKUX MOJIEIICH MTPOLIECCOB M CUCTEM
ucnonp3yrorcs. [laccuBHbIe METOBI OTIpeeNieHUs] AMHAMUYECKUX XapaKTePUCTUK
00BeKTa ynpaBJIeHHUS.

31. Kak cocraBnsath nuddepeHiuanbHble ypaBHEHHS] MATEPHAIbHOTO M SHEPTeTHYECKOTO
OanaHCoB.

32. Kak mpou3BOOUTH CHHTE3 MOJENUW B BHJE CTPYKTypHbIX cxeMm. Kakue OCHOBHBIC
COCJTMHEHUS 3BEHBEB HCITOJIE3YIOTCS TTPH 3TOM?

33. IIpousBeanTe CUHTE3 MaTeMaTHYECKUX MoJene s OOBEKTOB, OMHCHIBAEMBIX
3aKOHAMHU MEXAaHUKH (MAaTEMAaTHUECKUN MasITHUK,

ITK-5: CnnocoGeH npoBOAUTH AHAJIHM3 TEXHOJIOTHH B METAJUIyPrUH4eCKOM NPOM3BOACTBE ¢ 000cHOBaHUEM 3¢ (PeKTUBHOCTH NPUHATHIX Mep MO
YHIpaBJIC€HUIO TEXHOJOITHYECKUMHU MapaMeTpaMu

[1K-5.1

[TpoBoaut nudpoBoit aHATH3 TEXHOJIOTHI B
METAJLTYPrHYE€CKOM MTPOU3BOCTBE,
WCIIOJIBb3YS TPUKIIATHBIE TPOTPAMMBI

Ilepeuens meopemuueckux 60npocos K IK3ameHy:
1. IonsTHE anropuT™Ma

2. Kiaccuduxarys anropuTMoB

3. SI3bIK MporpaMMHUpPOBaHUS

4. Knaccudukaius s3pIKOB
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

5. CnocoOsI 3aITUCH aITOPUTMOB

6. ANroput™m JIMHEHHOHN CTPYKTYpHI, IPUMEP

7. ANropuTM pa3BETBISIIOILEHCS CTPYKTYpBI, IPUMEP

8. ANropuT™m HMKINYECKOH CTPYKTYpHI, IPUMEP

9. IlpuHIMIIBI TPOEKTUPOBAHUS AITOPUTMOB

10. Andasurt s3bika C/C++

11. Unentudukraropsl U KItoUeBbIe (CIIyKEOHBIC) CIIOB

12. Koncrants! s3bika C/C+, 3a1aHne onpeiesieHUue | UCITOJIb30BAHHE

13. Tume! naHHBIX

14. Cneundukaropsr knacca namstu (auto, static, register, extern) u uX BIHUSHUE HA BPeMs
KU3HU IT€pEeMEHHON

15. TlonsTue ykazarens B C/C++: onpenenenue, MHUIMATIU3AINS, Pa3bIMCHOBAaHHE

16. Yka3arens Ha TUM void, €ro UCHOIb30BaHUE C 00OBEKTAMU PA3HBIX THIIOB

17. Tlepeuncnumpiii T B C/C++: ompeneneHue TUIA, NEPEMEHHBIX 3TOTO THIA M UX
UCIIOJIb30BaHUE

18. TlonsTe MaccuBa, OmpeAeieHHE OJHOMEPHOTO MAaccHBa, OOpalleHHe K OTICIbHBIM
3JIEMEHTaM, MHULIUATU3aI1s

19. MHoromepHBIiI MaccuB (ABYX M TPEXMEPHBIN), PACIIONOKEHHE DIIEMEHTOB B MAMSTH,
MHUIHMAIN3aLUs IPU ONpeieNIeHUH

20. Mmst MaccuBa Kak yKa3aTellb; JOCTYH K 3JIeMEHTaM MacCHBa IO YKa3aTellto

21. OnpeneneHue TUMA CTPYKTYpbl W TEPEMEHHBIX THUIA CTPYKTYpbI;, HWHHUIHMATU3ALMS
CTPYKTYPHI TIPH ONPEACTICHUN

22. Tlonsatne oObenuHeHHs (union): ompeAeneHue OOBEAWHEHUS, WHHUIHMATU3aUs
00beTMHEeHUsI, 00pallleHre K dJIeMEHTaM 00beIMHEHUS

23. BBejieHHe HOBBIX THUIIOB ¢ TOMOIIbIO0 typedef

24. TloHsTHE BBIpAKECHUS; TIEPBUYHBIC DIIEMEHTHI BEIPAKCHUS

25. Onepanuu MHKpEeMEHTa M JeKkpemeHTa (++, -- ); mpedukcHbli U TOCTHUKCHBIN
WHKPEMEHT

26. Bctpoennas ¢Qynkuus sizeof; e€ wucnonb3oBaHHME JUIA  ONpEIENieHHs pa3Mmepa
MEPEMEHHOMN OMPEACIEHHOTO THITA

27. Yuapusle oneparuu(oneparopsl) B C/C++. Iopsinok ux BeimonHenus B C/C++

28. bunapusie oneparuy B C/C++: apudMeTHIeCKe OTepauu
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

29. Omnepanuu (onepaTopsl) MOOUTOrO MPABOTO U JIEBOTO CABUTA ONEepaH/a IIeJIOro THIIA

30. Omnepanuu (oneparopsl) otHomeHus B C/C++; mopsiok ux BeinoHeHus. [lorsTue true u
false B C/C++.

31. IloOGuTOBBIE JIOTHYECKUE OTIEPALIUT

32. Jlormueckue onepanuu B C/C++

33. Tepnapnas onepanus ?: 1 €€ UCIIONIB30BAaHUE B3aMeH omneparopa if

34. Omnepanus 3ansaTas ¥ €€ UCMOIb30BaHUE B ONEPaTOpax (MHCTPYKIMSIX) [IUKIIA

35. IlonsiTie (QyHKOMM KaK MHOTOKPAaTHO HCHOJB3YyeMOTO YyYacTKa IpOrpamMMbl
(moamporpammsl). Beifenenue B cTeke namsaTH U1 iepeaadn GakTUYeCKuX napamMmeTpoB

36. Onmmcanue ¢pynkuuu (mporotuil). CouCcoK popManbHBIX TAPaMETPOB, TOITYCTHMBIE THITBI
dbopManbHBIX TApaMETPOB

37. Omnpenenenne pyHxun. Teno GyHKIMK UCTIONB30BaHIE OTiepaTopa return

38. BezoB ¢yHkiuu. MexaHuzM mnepenayd (HaKTUUECKUX MapaMeTpoOB IO 3HAUCHHUIO.
Hcnonp30Banue ykaszarenei Uist mepeadu mapaMmeTpoB IO CChUIKE

39. Omnepatopsl BbIOOpA: yCIOBHBIN onepatop if

40. Omnepatop BbIOOpa: mepexiouaTens switch

41. Oneparopsr rukia: for, while, do ... while

42. OnepaTopsl Iepeavn yrpasieHus: return, continue

43. OOparieHue K 3IeMEHTaM MacCHBa MO YKa3aTelto

44. Tlepenaua maccuBa B (YHKIHMIO C TOMOIIBIO ykazarens. OOpaiieHue K SJIEMEHTY
JIBYMEPHOT'0 MaccuBa 1o ykazaremto. Oneparopsl new u delete

45. OObsBIEHNE IEPEMEHHBIX Ha BHEIIIHEM YPOBHE, UX 00J71acTh BUIUMOCTH

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

47. Tleperpy3ka QyHKIUHN (cTaTHYECKast)

48. IlonsaTue KOHCTpyKTOpa. Vcnosnbp3oBaHue KOHCTPYKTOPOB JUIsl MHULMAINU3ALUU BHOBb
CO3/IAaHHOM EPEMEHHON THIA KJ1accC

49. Tlonsatue necrpykropa. Mcmnonp3oBaHue JecTpykropa

50. TMonsTHe 0 Meperpy3kax oneparopos. [IpuMep neperpy3ku oneparopa +

51. Ileperpy3ka pyHKIUI

52. TlonsTHE 00JACTH BUIMMOCTH KJIacc M mpas joctyma (public, private, protected)

53. MexaHu3M HacleI0BaHUS.

54. BupryanbHble 6a30BbI€ KJIACChl
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

55. Tlonstue nomumopdusma, Mexanusm. [Ipumepnr

56. BuptyanbHble QyHKIUT

57. JIlnHamMHuecKue MOJIEIH, METO/Ibl CUHTE3a TUHAMUYECKHX MOJEIEH.

58. Craruueckue MoJIeNy, MPUHIIMIT TOCTPOCHHUS, HA3HAYCHUE U 00J1aCTh IPUMEHEHUSI.

59. CriocoObl MaTeMaTHYECKOro0 OMMCAHUS TEXHOJOTMYECKUX CHCTEM YIPAaBICHUS M HUX
3JIEMEHTOB. [leTepMUHUPOBAHHbBIE MATEMAaTUUECKUE MOIEIIH.

60. Buabl 1 NOpsAAOK NOTYUYEHUS CTATUCTUYECKONH MOJIENIU CUCTEMBI.

61. Omnupuueckne wmoaenu cucreM. OcOOEHHOCTH TIOCTPOCHUS M HCIIOJIB30BAHHS
HMIIUPUYUECKUX MOJIENIEH.

62. Kakue 3a1a4n pemaroTcs pH CO31aHuM HU(POBOIA MOJICIIN CHCTEM?

63. B uem 3akirodaeTcs 6JI0UHBIN MOIX0A K OCTPOSHUIO HU(POBBIX MOAEeH cucrem?

64. Kakue OCHOBHBIE CPEJICTBA BXOAAT B HHTEPQEIic mporpaMm GIOYHOTO MOJCTUPOBAHHS
cucreM?

65. Kakue rcxoHble TaHHBIE HCIIOMB3YIOTCS IS pean3alnu OJ0YHON MOIETH CUCTEMBI?

66. Ha xaxkue KaTeropuu moJpasaenstorcs 0JI0KH, UCIIOIb3yeMble ITPH MOCTPOEHUN MOJAEIH
ABTOMATU3UPOBAHHOW CUCTEMBI B MOJIEIbHO-OPUEHTUPOBOYHOM IIPOEKTUPOBAHUU?

Ilepeuens npakmuyeckux 3a0aHUll HA IK3AMEH:

67. OnpenenuTh BBIXOJHOW CHUTHAI TEPMOPE3UCTOpPA B 3aJlaHHOM TEeMIIEPaTypHOM
nuarnasoHe. BeiBecTn B 11Ba cTOsIOIA, HayalbHOE COMPOTUBIIEHHWE M TEeMIIEPaTypHBIN
Kod(puImeHT 3a1aTh KaK UMEHOBAHHbBIE KOHCTAHTHI

68. CtpykTypa crnenuduKanys, mojs CTPyKTYpbl: NO3HILINs, HAUMEHOBAHUE TEXHUYECKOTO
cpencTBa, KonnyecTBo. [IporpaMMa BBIBOAUT HEOOXOIMMOE TEXHUYECKOE CPENICTBO, 1O
BBIOPAHHON MO3UIIUU

69. PaccunTarh ¥ BEIBECTH OTHOCUTEIBHYIO IMMOTPEITHOCTh N M3MEPEHHUI TOKA U ONIPEICITUTh
YKJIaJbIBaeTCsl JIM JaHHAsl MOTPEIIHOCTD B KJIacC TOYHOCTH Mpubopa

70. O1eHUTh N KOJTUYECTBO U3MEPEHUH TeMIepaTyphl, Ha HAJTHMUUE TPyOO0il MOTpenTHOCTH

71. PaccunTtarh BBIXOJHOM CUTHAJ 33/IaHHOTO PETYJIATOPA, paCUeT BBHIOIHSIET (QYHKIHS

OrnpenenuTh BBIXOHOW CUTHAJI HOPMHUPYIOIIETO MpeoOpa3oBaTesist (Ha OCHOBE

HEHMHBEPTHUPYIOLIETO ONEPAIIMOHHOTO YCHIIUTENS), paOOTaIOIIEr0 COBMECTHO C

TEPMOAIEKTPUYECKUM peoOpa3oBaTesieM (CUUTaTh, YTO TEPMOIapa HHEPLIMOHHOE 3BEHO

1-ro mopsiaka, ¢ 3a4aHHONM MOCTOSIHHOM BPEMEHN)

72. COCTAaBUTH AITOPUTM BBIYHCIEHHs 110 hopmyre S = X-Y?
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

73. CocrtaButh anroput™ pemenns i Gyskuun Z(X) = X mpu X > 0 n Z(X) = X? npu
X<0

74. CtpykTypa crienupuKanws, mojisi CTPyKTYPbl: MO3HIINs, HAMMEHOBAHNE TEXHUYECKOTO
cpencTBa, KonmuecTBo. [IporpamMMa BBIBOAUT HEOOXOAUMOE TEXHUYECKOE CPENICTBO, 1O
BBIOPAHHOM TTO3HIINN

75. Peanu3oBath O10K-cxemy Ha sizbike C++

Hauano

o o

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

Konern

glet

76. Chopmupyiite pasHOCTHBIN aHanOr MU depeHInalIbHOTO ypaBHEHU METOI0M Dilnepa

77. llpuBeaure  anroput™M  pemeHus Au@epeHluanbHOro  YpaBHEHHS — METOA0M
KacaTeJIbHbIX

78. ®opmMupoBaHUe OOBEKTOB M CHCTEM YIIPABIICHUS ONEPAaTOPHBIM MeToNoB. [IpuBenuTe
IpUMEp aHATUTUYECKOTO MOJYYEHUs MEePEeXOJHONW XapaKTEPUCTHKU C HCHOJIb30BAHUEM
MeToza npeoOpa3oBanus Jlarmaca.

79. Ucnonb3ys cxemy pemieHus JudQepeHInaIbHoro ypaBHEHHs N-0ro Hopsiika METO10M
MOHM)KEHUSI TPOU3BOJHOW, cocTaBbTe U peanusyite B Scilab cxemy pemenus
nuddepennuansHoro ypapuenus 2y +2y +Yy=X.
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CTpyKTypHBIi
DJIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yYeHUS

OneHouHble CpeacTBa

80. Jlnst cucTeMbl UMCIIEHHBIN YpaHEeHUH, 3aJIaHHBIX B peKYpEeHTHOH dopme pazpaboTaiite
QITOPUTM BBIYUCIICHHUH. Peanu3yiite alroput™ u MogyyuTe pelieHus B Bujie rpaduka
byHKIAHA

81. Yto npeacTaBisieT 3EMEHT «OJIOK» MPpH OJIOUHOM MOJESITUPOBAHIH CUCTEMBI?

82. Kak opranusyercsi B3aMMOJICCTBHE OTJCIbHBIX OJIOKOB IIPU
MO/I€JIbHO-OPUEHTUPOBOUYHOM IIPOEKTUPOBAHUYU MOJIENIN ABTOMATU3UPOBAHHOU
cUCTEeMBbI?

83. Kakoii 6110k ricrionb3yeTces Aisi JOPMHUPOBAHNUS CUTHAJIOB CHHXPOHU3AIUH B
TUHAMHUYECKHX MOJIemsix?

84. Ilo 610YHO# MOAETN CUCTEMBI OIPEACTUTE PeATH3yEeMYIO MepeaaTodHast GyHKIUIO

85. Kakue 010KkH ABIIIOTCS OJI0KaMHU UCTOYHHUKOB Bo3aeicTBui B ScilLab/XCos u B
SimInTech
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0) Ilopsinoxk mnpoBeaeHUs] TNPOMEKYTOYHOH aTTeCTANMU, NMOKA3aTeJM M KPUTEPUH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrecranus Mo AUCHHMIUIMHE «OCHOBBI aITOPUTMH3ALMU W CO3JaHUE
U(PPOBBIX MOJEJCH» BKIIOYAET TEOPETHUECKUE BOIPOCHI, MO3BOJIAIONINE OICHUTH YPOBEHB
YCBOGHHsSI OOYyYaroIIMMHUCS 3HAHWHA, W TPAKTHYECKHE 33/JaHus, BBIABISIONINE CTEICHb
c(OpPMHPOBAHHOCTH YMEHHH U BIJICHUH, IPOBOAUTCS B (pOpMe IK3aMeHa.

DK3aMEH IPOBOIUTCS B yCTHOU (hOpME 10 TEOPETUYECKUM BOTIPOCAM U 3a/1a4aM.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIEHKY «omauyHoy (5 6anoB) — 00y4aroHiics JOIKEH ITOJHO PaCKpPbITh COJIEp)KaHNE
Martepuajia B O0ObEME MPOrpamMMbl JUCHUIUIMHBI, YETKO M MPABWIBLHO JaTh ONPEACICHHUS,
NPUBECTH JIOKA3aTEeNIbCTBA HA OCHOBE MATEMAaTHYECKHUX M JIOTMYECKHUX BBIKIAJIOK, MOKa3aTh
HABBIKU MCCIIE0BATEIbCKOM IeATenbHOCTH. OTBET JOKEH OBITh CAMOCTOSITENBHBIN, IPH OTBETE
UCTIOJIb30BaHbI 3HAHUS, IPHOOPETEHHBIC paHee;

— Ha OLEHKY «xopowio» (4 Oamna) — oOydaroluiics TOJKEH PAaCKpPBITh COJEp)KaHUe
MaTepuaia B OOBEME MPOTPaMMbl JTUCIUIUIMHBI, B OCHOBHOM IIPaBWJIBHO JaTh OCHOBHBIC
ONpENeNICHUsT W TOHATUS TpeaMera. [lpu oTBeTe [OMyIIEHbI HETOYHOCTH, HAapyIICHA
MOCJIEIOBATEIBHOCTD  M3JIOKEHHSI, JIOMYyIIEHbl HEOONbIINEe HETOYHOCTH TIPU BBIBOJAX U
UCIIOJIb30BaHUHU TEPMUHOB, IPAKTUYCCKHE HABBIKA HETBEP/IBIC,

— Ha OLIEHKY «yoosnemeopumenbHoy (3 0amia) — o0yJarouuics 10KeH YCBOUTH OCHOBHOE
colepkaHue marepuana. l[Ipu OTBeTe ONpeneeHUuss W TMOHATUS JaHbl HE 4YETKO, JOMYIICHBI
OIIMOKY MPHU MPOMEKYTOTHBIX MATEMATHUECKUX BBIKIIAJKaX B BBIBOJAX, MPAKTUICCKUEC HABBIKU
ciaomIe;

— Ha OIICHKY «Heyoosiemeopumenbroy (2 0aioB) — 00ydaroIIUics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYyCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
MOKAa3aTh WHTEJUICKTyaIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a1a4. [Ipu oTBeTe AOMyIIeHb rpyObIe
OIIMOKKA B OINpeneseHusX, J0Ka3aTeIbCTBA TEOpEeM HE MPOBENEHO, HE JaHbl OTBEThl Ha
JIOTIOJTHUTENIFHBIE  BOTIPOCHI  TPENoJaBaTeisi, OTCYTCTBYIOT HAaBBIKM HCCIIEIOBATEILCKOM
NEeSITENIbHOCTH;

— Ha OIICHKY «HeydosriemeopumenvHoy (1 6ain) — He MOXKET MoKa3aTh 3HAHUS Ha YPOBHE

BOCITPOM3BEICHUS U 00BSICHEHUSI MH(OPMAIINH, HE MOXKET TTOKa3aTh MHTEIUIEKTYaJIbHbIC HABBIKU
pelIeHUs IPOCTHIX 3a7]a4, OCHOBHOE CO/IEpKaHNEe yueOHOro MaTepuasa He pacKpbITO.
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Ipuioxkenue 3
METOJUYECKHE YKA3ZAHMS IO BBINOJIHEHUIO
KOHTPOJBHOM PABOThHI
o M CHUIIJINHE «OCHOBBI AJITOPUTMU3AIUUN U CO3TAHUE III/I(i)])OBLIX MOI[eHefI>>
OdopmieHne KOHTPOIBLHON pabOTHI JOKHO COAEPIKATH CIAEAYIOIINE MYHKTHI:

a) TUTYIbHBIN JTUCT
b) Jucr ¢ 3amannem
) HemocpecTBeHHO caM JIMCTUHT MTProOpaMMBbI M OKHO Pe3yJIbTaTOB PabOThI IIPOrPAMMBI.
d) Pedepar
e) CrucoK UCIOJIb30BaHHBIX HCTOYHUKOB
3agayu 1JIsi KOHTPOJILHOM PadoThI

1 3apaua: Boiuuciums cymmy psoa (no éapuanmam). He ucnonrvzosams cmanoapmusite pynkyuu
6036€0€HUsl 8 CMeNneHb U PaKxmopua, a Hanucams 60U QYHKYUU OJis BbIYUCTEHUS YUCIUMENs] U
3HaAMeHamers.

No BapuanTa

2 4 2
P R N R M +(-)" 207
1 2 24 @nt - 0,1 <x<1; Nmax =
15
S=-(1+x)? +M+ ------ " (a0
2 2! nt - -2<x<0,1; Nmax =
40
Xg X2n+1
S=X+—+...... +
3 3 @n+DY. 01 <x <1 Nmax = 20
=§+ﬁ )"
4 3 s @+DE 0,2 <x<0,8; Nmax = 20

T T T
S=xc0s=+x%2c0s2Z 4. +x"cosn =

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

6. 823'X+8-X2+ ...... +n~(n+2)-xn; 0,1SXSO,8, nmax:40

€0s3X cos@n-1)-x
S=cosx + + o+
32 (2n—1)2
7. o /5 <X <7 Nmax = 40
2 4 2n
s=X X it X
8. 2 12 2n-(2n-1) + 0,1< x < 0,8; Nimax = 10
S cosx? . cos2x? . cosnx?
9. 2 3 n+l ' 7/5<x < 9n/5; Nmax = 40
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Ne Bapuanta

S=sinT4x-sin=T4 . +x"L.sinT
10. 4 ; 0,1SXSO,8, nmax:40
2 4 2n
XX +(—1)”+1-X2—
11. 3 15 4n°-1: 0,1<x<1;Nma =20
(2x)° (2x)*"
S=1+——+... +—
12. 1 n! 0,1<x<1:nmax=20
g ¥ 50 +(—1)”—1.—(2”‘1)'X2n72
13, & o @n=D' - 01<x<0,9: Nmax =
20
S_si sin22x sinn®x
SINX+—5—+.... 7 .
14. 2 n y TE/4 <x< 37'[/4, Nmax
=20
15. S=sinx+2sinx+....+nlsinx - (02 <x <0,8; Nmax = 20
S=xsinZ+x%sin2X 4. +x"sin( %)
16. 4 4":0,1<x<0,8; Nmax = 40
S cosx + 50 COSXN
17. ? n® :0,2<x<0,8; Nmax = 20
18. S=(X+2)+4(X+2)2 +. +n2(x+2)” : 0’2 <x< 0,8, Nmax = 20
S—si sin 2x sinnx
=sinx + Fo t—— . .
19. n~ :0,2<x<0,8; Nmax = 20

20.

X2n+1

@+t 2 <x<0,1; Nmax = 40

+

21.

S:In(1+x):x—x7+—

X3

3

22.

n
j 1-2<x<2: Nmax = 20

+

23.

4

(-1) z
) S 5 : Nmax = 40

24.

X 0,1SXSO,8, Nmax = 30

25.

O,lSXSl, nmax:10
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,‘ZSXSO,]., nmax:30




Ne Bapuanta
coS— cosn ™
S=1+ X+ e+ ———2 X"
26. 1 n! 0 0,1<x<1;nmx=25
2 2n
S:1—X—|+....+(—1)n X |
27. 2 @l 0,1 <x<1; nNmax = 10
:X—s—x—5+....+(—1)”+1¢
28. 3 15 4n-1: 0,1<x<1;Nmax =30

2 3agaua:

1. Hamumure mporpammy, KOTopasi: a) BBOAHWT C KJIaBUATYphl JBa HEMYCTBHIX MacCHBa
LeJIbIX YKCEN B IMANla30He OT HYJIS JI0 JEBSATH U MeYaTaeT UX pa3HOCTh; 0) 3aMEHUTh JIE€MEHTHI
MaccHBa CPEAHUM apU(PMETHUECKUM COCETHUX AIEMEHTOB (KpailHUE 2JIEMEHTBI HE TPOTaTh); B)
KaXKIbIH 3JIEMEHT, KPaTHBIM TPEM, yBEJIUYUTH B JIBa pa3a

2. OnHOMepHBIM MaccuB A JMHON N, ONpeneauTh: a) MEePBbIi MUHUMAIbHBIN JJIEMEHT
MaccuBa; 0) BCE DJIEMEHTHI MAacCHBA, MPEAUICCTBYIOIIAE TIEPBOMY IO MOPSAKY HAUMEHBIIEMY
YHCITy, TOMHOXHTh HA 3TOT HAUMEHBIIINI JIEMEHT; B) MOJICYUTATh KOJIMUECTBO TAKUX SJIEMEHTOB
U OIIPE/IETUTh, Ha KAKUX MO3UIMAX HAXOASATCS 3TU 3JIEMEHTBI

3. JIBymepHbIil MaccuB pazmepoM M Ha M: a) 0Tpa3uTh OTHOCUTENBHO IJIABHOM JWAroHaIu
(J1eBbI BEpXHUN YroJl CTAHOBUTCS MPaBbIM HUKHHUM, a MPaBblii HIOKHUN - JIEBBIM BEPXHUM); 0)
CYMMY IOJIO’KUTEIbHBIX 2JIEMEHTOB Ha INIABHOW AMAroHaNIN; B) UHIEKC MEPBOrO HYJIs

4. OnHomepHbI MaccuB B[n] u npeoOpa3oBarh e€ro cieayoumm o0pa3oM: a) yBEIUYUTh
KaX/IbIi 2JIEMEHT MaccHBa Ha MaKCUMaJIbHBIHN 3JIEMEHT; 0) HAalTH MHJEKC U 3HaYeHHE MTOCIIETHEro
MUHUMAaJIBHOTO 3JIEMEHTa MAaCCHBa; B) OTCOPTUPOBAH 3JIEMEHTHI MACCHBA 110 YOBIBAHUIO

5. lIBymepHbIii MaccuB pazmepoM M Ha N: a) 3aMEHHUTh HYJISIMH BC€ €€ DIIEMEHTHI,
pacroJIo’KEHHbIE Ha IVIaBHOW JWaroHaiu; 0) HalWTH NPOU3BEAECHUE DJIEMEHTOB, PACIOJIOKEHHbIX
Ha MOOOYHOW JMaroHajaM; B) MaKCUMAaJbHBIH M3 AJIEMEHTOB, PACIOJOKEHHBIX Ha TJaBHOM
JaroHajiu

6. B mMaccuBe LenbIX Yucesl ONMpeeNuTh: a) KOJUYECTBO YETHBIX M HEUETHBIX ducel; 0)
KOJIMYECTBO 3JIEMEHTOB BHE 337aBa€MOI0 C KJIaBUATyphl AHara3oHa 3HAUYE€HUH; B) IPOU3BEICHUE
BCEX IOJIOKHUTEIBHBIX JIEMEHTOB MacCUBa

7. JIByMepHBIif MaccuB: a) IOMEHATh MECTaMH CTPOKY, B KOTOPOM PAcOJI0KEH AJIEMEHT C
HauOOJBIIMM 3HAYEHUEM, CO CTPOKOH, cojepkalledl >JIeMEeHT ¢ HauMEHBIIMM 3Ha4eHHEM
(mpenmosaraeTcs, 4YTO TaKWe JIEMEHTHI €IMHCTBEHHBI); 0) yKa3aTh MHJIEKCHI BCEX AJIEMEHTOB C
HauOOJBIIMM 3HAUYEHUEM; B) IPOU3BEIEHUE JJIEMEHTOB, PACIHOJOKEHHBIX Ha MOOOYHOMN
JaroHaiu

8. OnHOMepHBIN MacCUB 3aII0JHEH LeNbIMU YnciaMu. [lepemMecTuTs:

a) HYyJIEBBIE 3JIEMEHTHI MAacCHBa B KOHEI], CIBUHYB OCTAJIbHbIE JIEMEHTHI BJIEBO; 0) KOJMYECTBO
MaKCHUMAaJIbHBIX JIEMEHTOB; B) CpeHee apu(pMeTHIecKoe 3HaYeHHUE ITUX HIIEMEHTOB

9. lansl 1Ba MaccuBa paBHOM JITUHBIL. [10CYUTATh KOMMYECTBO DIIEMEHTOB C OJJMHAKOBBIM
MECTOIOJIOKEHNEM, KOTOpbIe a) PaBHbI, 0) 3JEMEHT MEepPBOr0 MacCHuBa OOJbIIE, B) JIEMEHT
BTOPOTO MaccuBa 0oJiblIe

10. lan MaccuB HEKOTOPBIX YHCIOBBIX JAHHBIX: &) OMPEIETUTh, CKOJIBKO pa3 JaHHOE YHCIIO
BCTpPEYAETCS B MAacCUBE; 0) YIaIUTh U3 HEr0 BCE MOBTOPSIONMIUECS DJIEMEHTHI; B) OTCOPTUPOBAB
ero (JIto0bIM METOJIOM)
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11. Jlaasr ogHOMEpHBIE MaccuBbl A U B mmnON N: a) ynopsio4eHHbIC 110 BO3PAaCTaHUIO
AJIEMEHTHI MaCCHUBOB; 0) CPOPMUPOBATH U3 HUX HOBBIH OJIHOMEPHBIN MaccuB C; B) HAUTH CyMMY
a1eMeHToB MaccuBa C, UMEIOIINX HEeYETHbIE HOMepa

12. 3anonmuuTh MaccuB yuciamMu PuOOHAUUM (Ka)xI0e W3 3HAUCHUHN TONydaeTcs MyTeM
CJIOKEHUS IBYX MPEABIYIINX, IIEPBBIN JJIEMEHT paBeH 1, BTopoi — 2, TpeTuit — 3, 4eTBepTHhIi — 5,
u T.4.). Jlo6aBUTh K 3J€eMEHTaM MacCcuBa Ha HEUYETHBIX HMHJEKCaX 3aJaHHOE 4YMCIo m (C
KJIaBHATYPHhI)

13. lan MaccuB: a) BBIBECTH €0 HA dKpaH; 0) MHBEPTUPOBATH (MIOMEHATH MecTaMu |-uit
9JIEMEHT C MOCIEAHUM, 2-Oi C MPEINOCIeIHUM U T.J.) U BBIBECTH; B) MOACUYUTATh KOJIUYECTBO
AJIEMEHTOB MACCHBA, IPEBBILIAIOIINX IIEPBBIN JIEMEHT

14. Jlana matpuiia M: a) yaanuTh U3 MacCHBa CTPOKY U CTOJIOEII, Ha IEPEeCeUeHUH KOTOPbIX,
pacIoio’)keH MaKCUMAJIbHBIA 3JIEMEHT; 0) ONpeleNnuTh KOJIWYECTBO JJIEMEHTOB, 3HAYCHHS
KOTOPBIX JIeXKaT B AuanasoHe [yl..y2]; B) HATH UX cymmy

15. IlenouncneHHbI OJHOMEPHBIN MAaCCUB: a) IMKJINYECKHU (ITOCIEIHUI 2JIEMEHT MaccuBa
CTaHOBUTbCA | DIIEMEHTOM) CABHHYTH OJJIEMEHThl MaccuBa BIpaBo Ha k mozunuii (k ¢
KJIABHATYPHI); 0) YIBOUTH BCE HEUETHBIC JIEMEHTHI; B) 3aMEHUThH IMOJIOBUHHBIMH 3HAYCHUSIMHU BCE
YETHBIC 3JIEMEHTHI.

16. lan MaccuB TOJIOKUTEIBHBIX YUCEI, COCTABUTH JPYIOW MACCHB, KaXKIBI SJIEMEHT
KOTOpPOTO paBeH CyMME€ WJIM MPOU3BEJIEHUIO COCETHUX JIEMEHTOB MCXOJHOTO MaccuBa (CyMMy
BBIUNCIIATH, €CJIM OHa OoJjblie 15, B IPOTUBHOM cCilyyae — MPOMU3BEACHHUE). YTOPAIOYUTH 1O
yOBIBAaHUIO

17. lan omnomepHsiit MaccuB D 1 uucio X: a) neyataet “JIA”, ecinu X COBMAaeT ¢ OJHUM
u3 aneMenToB D, B mpotuBHOM ciiydae “HET”; 6) mpoBepuTh, €CTh JIM B MACCUBE OTPULIATEIbHBIC
AJIEMEHTHI; B) IOMEHATh MECTAMH MUHUMAJIbHBIN 1 MAKCUMAJILHBIN 3JIEMEHTH MAaCCUBA

18. JIBymMepHBIil MacCuB: a) OTCOPTHPOBATH YETHBIE CTPOKH 110 BO3PACTAHUIO, 3 HEUETHBIC —
1o yObIBaHU10; 0) HAWTH, CKOJIBKO pa3 B MACCUBE MOBTOPSIETCS] CAMOE YaCTOE YMCIIO; B) 3aMEHUTH
3TO YUCJO Ha a

19. lan maccuB M Ha N: a) yMEHBIINUTH BCE TIOJOKHUTENBHBIE JIEMEHTHI MaccuBa Ha 1, a
OTpHUIATENbHbIE — YBEIUYUTH Ha b; 0) BEIYUCIUTH HOMEP MAaKCHUMAIILHOTO 3JIEMEHTa MacCHBa; B)
3aMEHUTDH OTPULIATENIbHBIE AJIEMEHTHI MacCUBA UX KBaJpaTaMu

20. JTan maccuB M: a) moAcuuTaTh KOJIUYECTBO PJIEMEHTOB MAacCCHBA, = MUHUMAIbHOMY H
MaKCHUMaJIbHOMY; 0) TPOBEPUTH, €CTh JTU B MaccuBe () U BBIBECTH HOMEp MEPBOTO U3 HAMJICHHBIX;
B) BBIYUCIIUTH Cpe/lHEEe apu(PMETHUECKOE IIEMEHTOB MacCHBa.

21. B MaccuBe IENBIX YHCEN OMPENEINTh: a) HOMEp | MaKCUMaJIBHOTO JJIEMEHTa; 0)
KOJIMYECTBO DSJIEMEHTOB BHE 3a/1aBa€MOT0 C KJIaBUATyphl Ouana3oHa 3HAYEHUN; B) CyMMY
AJIEMEHTOB MPEBBIIIAIIINX YuCio k

22. MaccuB M Ha N 3amoyHeH IeNbIMHU YHCIIaMU: a) B CTPOKE CoJIepiKalleil He MeHee 3-X
OTPULATENIbHBIX YHCEN, 3HAKU DJIEMEHTOB Ha MPOTUBOMNOJIOXHBIE; 0) OTCOPTUPOBATH UETHBIE
CTPOKH 110 BO3PACTaHHIO, a HEYETHHIE — IO YOBIBAHHIO; B) HAUTH PA3HOCTh MEXTy MaKCUMaTbHBIM
Y1 MUHUMAJIBHBIM DJIEMEHTOM MacCHBA

23. Jlan maccuB M Ha N: a) 3al0THATH €T0 IPOU3BOIHHBIMU YHCIIAMU B IMaria3oHe 110 15; 0)
MIEPEHECTH COAEPKUMOE JBYMEPHOTO MacCHMBa B OJTHOMEPHBIM MacCHB; B) YHOPSAJOUYUTH €r0 IO
BO3pPACTaHUIO

24. JIBa OTHOMEPHBIX MAaCcCHBa: a) HAUTH MAaKCHUMAJILHBIH 3JIEMEHT M3 JIBYX MacCHBOB; 0)
CJIOHTH DJIEMEHTHI MACCHBOB C OJIMHAKOBBLIMH MH/IEKCAMHU; B) HAHUTHU CpeliHee apruPpMeTHIeCKoe
3HAYEHUH 3JIEMEHTOB MOJYyUMBIIETOCs MaccuBa

25. JlaHa MaTpuIia YKCeN, ONPENCIUTh: a) MUHUMAJIbHBIE 3JIEMEHTHI B TJIABHOM JIMaroHaNH;
0) Kakas U3 IMaroHaJIeH MaTPHUIIBI COACPKUT OOJIBIIYI0 CYMMY AJIEMEHTOB; B) DJIEMEHT B IIEHTPE
MaTpHIbl 3aMEHUTH Ha ()

26. Jlan oHOMEPHBIM MacCHB, HAUTH a) HAUMEHBIIEE KOJIMYECTBO JIEMEHTOB, KOTOPHIC
HYKHO YJQJIUTh U3 MAaCCUBA, YTOOBI OH ObUT yHIOPSAOYCHHBIM; 0) KOJTMYECTBO MOJIOKUTEIBHBIX U
OTpULATENIbHBIX YHCEN; B) IPOU3BEACHHE MIEPBOTO U MOCIIEAHETO FITEMEHTOB MacCHBa

28



27. 3an0MHATh JIBYMEpHBIM MaccuB yuciamu @DuboHayym (KaXaoe€ W3 3HAYCHUU
MOJTyYaeTCs MyTEM CIIOKEHUS ABYX MPEIbITYIINX ). DIEMEHTHI IIaBHOW JMArOHATU Pa3IeIUTh Ha
KOpeHb ymcia b

28. Jlan maccuB, HAWTH: a) DJIIEMEHTHI MAacCHBa, 3HAYCHHE KOTOPBIX COBIANAET C MX
UHJIEKCOM; 0) CKOJIBKO pa3 B MacCHBE IMOBTOPSIETCS CaMOE YacTOE YHUCIIO; B) CYMMY DJIEMEHTOB
JeXKaIlUX B quamnasoHe [a, b].
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TeMbl JIS1 BTOPOIr0 BOINPOCa KOHTPOJIbHOM padoThl (pedepar) Mo BapuaHTam

Ot C k C++. IlorsiTHE OOBEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHUPOBAHUS
[eperpy3ka GpyHkuuii (cTaTnyeckas)

JpyxkecTBeHHbIE PYHKIIHH

[TonsiTue koHCTpyKTOpa. Mcnonap30BaHue KOHCTPYKTOPOB JUIsl MHULMAIU3AL[MH BHOBb
CO3JJaHHOM NEPEMEHHOM THIIA KJIACC

ITonsTue nectpykropa. Mcnons3oBanue nectpykropa

[TonsiTue o nmeperpyskax oneparopos. [Ipumep neperpysku oneparopa

KoHcTpykTop Konuii

[Teperpyska KOHCTpYKTOpa

[TonsiTre 06IacTH BUIMMOCTH KJIacC | mpaB aocTyma (public, private, protected)

. Ykazarens this

. Mexanusm HacnenoBanus. [Ipumepst

. MHOeCTBEHHOE HaClleJJOBaHHE

. BupTyanbHbie 6a30BbI€ KiIacchl

. [lonsitue nonmumopduszma, Mexanusm. [Ipumepsr
. Bupryansabie QyHKIIUN

. Hucteie BUpTyaibHble QYyHKIIUU

. ITeperpy3ka onepatopos (+, -, [])

. Ileperpyska onepatopos (++, --, [])
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