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JIncer akryaauszanun padoueil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopeHa i peaauzauuu B 2024 - 2025
y4eOHOM rofy Ha 3acelaHud Kaeapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Iporokonm oT 20 1. Ne

3aB. kadeapoii C.M.ZHILPCGB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2025 - 2026
y4eOHOM roy Ha 3acefaHuu Kadeapsl ABTOMAaTH3MPOBAHHBIX CHCTEM YIPABICHUS

IIporokom ot 20 1. Ne

3aB. kadenpoit C.M.Kﬂz[peeB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2026 - 2027
y4eOHOM roJy Ha 3acefaHuu Kadeapsl ABTOMAaTH3MPOBAHHBIX CUCTEM YIIPABICHHS

IIporokom ot 20 1. Ne

3aB. kadenpoit C.M.Kﬂz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ofo0peHa i peanusanuu B 2027 - 2028
y4eOHOM rofy Ha 3acefaHuu Kageapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

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

Pabouyas mporpamma nepecMoTpeHa, oocykeHa u ooopena Juist peanuzauu B 2028 - 2029
y4eOHOM rofy Ha 3acelaHud Kaeapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Iporokom oT 20 1. Ne

3aB. kadenpoii C.M.ZHILPCGB




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)

Henpto mucturmauHbl "OCHOBBI aNTOPUTMHU3AIMH W CO3JaHUA IUMPOBBIX Mozeien"
SIBISIETCS. M3Y4YEHHE MPUEMOB CO3[AaHUS W peaM3aliid aJrTOPUTMOB C HCIOJIb30BAaHUEM
YHUBEPCATBHBIX S3BIKOB MPOTPAMMHPOBAHUS U TIPOTpaMMHasl peann3aius Iu(poBbIX MOJeeH
TEXHOJIOTHUYECKUX CUCTEM U IIPOLIECCOB.

2 MecTo JUCUMILIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa30BaTeibHOI NPOrpaMMbl

JucuuninHa OCHOBBI ATOPUTMH3ALMU U CO3/1aHUE HU(PPOBBIX MOJEIECH BXOAUT B 4acThb
y4eOHOTO 1m1aHa GopMupyeMyro yJacTHUKaMu 00pa3oBaTeNbHBIX OTHOIIEHUI 00pa3oBaTeIbHOM
POTrPaMMBI.

Jins  u3ydeHWs  JMCLUUIUIMHBI ~ HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BIIAJCHUSA),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHSI AUCLUIUINH/ IPAKTHK:

OCHOBBI MUHEpAJIOTUN

CoBpeMeHHBII THXXUHUPUHT METAJLTyprU4ecKOoro Mponu3BOACTBA

Tennoduszuka

Maremaruka

Nudopmarrka u nHGOpMAIIMOHHBIE TEXHOJIOTHH

3HaHus (YMEHHMs, BIaJICHUS), OJYYCHHbIE NPH M3YYCHUU JAHHOM TUCHMIUIMHBI OyIyT
HEOOXOUMBI JUIsl U3y4EHU s IUCIUIINH/TIPaKTHK:

[Tudposu3zarys NpoueccoB NPOU3BOJICTBA YEPHBIX METAIIIIOB

[Tpon3BoACTBEHHAS - IPEIAUITIOMHAS ITPAKTHUKA

[ToaroToBka K Mporeaype 3aliiThl U 3alIUTa BHITYCKHOW KBATH()UKAIMOHHOW pabOThI

OcHoBBI IM()POBU3ALINY B IPOU3BOCTBE NPOKATHON MPOTYKIIUU

VYnpaBieHne TeXHOJIOTHYECKUMH MIPOIlecCaMy IPOU3BOJICTBA UYTYHA B JOMEHHBIX ITeYax

[IpousBocTBEHHAS - TEXHOJIOTHYECKasl (MPOEKTHO-TEXHOJIOTHUecKas ) MpaKkTHKa
Meroas! KOHTPOJIS JOMEHHOTO ITpoLecca
Pa3zpaboTka 1iupoBbIX TBOMHUKOB B METAJUTYPTHH

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJIS) ¥ IJIAHUPYeEMble Pe3y1bTAThl 00yUeHHu s

B pe3ynbrare ocBoeHUs AUCHMILINHEL (MOAYIsl) «OCHOBBI AITOPUTMM3ALUN U CO3JjaHHE
(P POBBIX MOJENei» 00ydaroMics 10JKEeH 001a1aTh CIeIYOUMMHA KOMIIETCHIIUAMU:

Kon nanukaTopa NHnukaTop TOCTHXEHUS KOMIIETCHITUH

[1K-4 CrocoGeH BBIMOMHATH 3aa4d 1O OICHKE CBHIPhS W METaUTYPTHMUYECKOM MPOIYKIIHH,
KOPPEKTUPOBATh U KOHTPOIUPOBATH MPOU3BOJICTBEHHBIHN MPOIIECC

I1K-4.1 OLEeHUBAET CHIPhE M METAUIYPrUYECKYI0 MPOAYKIUIO, KOPPEKTUPYET H
KOHTPOJHMPYET MPOU3BOJCTBEHHBIA MPOIECC ¢ 0OOCHOBAHWEM MPUHSTHIX
TEXHOJOTUYECKUX U TEXHUYECKUX MEp

[IK-5 Cnoco0GeH MNpOBOMWUTH aHAIM3 TEXHOJOTUHA B METAUTYPTHYECKOM TPOU3BOJICTBE C
o0ocHOoBaHMEM 3((HEKTUBHOCTH TMPHUHATHIX MEp IO YIPABICHUIO TEXHOJOTMYECKUMHU
napaMeTpamu

IK-5.1 [IpoBomutr 1MdpoBOI  aHATWU3 TEXHOJOTHUH B  METALUTYPrUYECKOM
MPOU3BOJCTBE, UCHOJb3Ysl IPUKIIAAHBIE TPOrPAMMBI




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO0mas TpyI0€MKOCTh AUCITUTUTMHBI COCTABIISIET 7 3a4€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

HUCJIC:

— KOHTakTHas paborta — 10,6 akaj. 4acoB:
— ayJUTOpHAs — 8 aKaJl. 4acoB;

— BHeayIuTOpHasd — 2,6 akajl. 4acoB;

— caMocTosTeNbHAs paboTa — 232,7 akaj. 4acoB;
— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;
— MOJTrOTOBKA K AK3aMeHy — 8,7 akaj. yac

®dopma aTTecTalum - SK3aMeH

AynutopHas = =
KOHTaKTHas pabora E 5 dopmMma TeKyIiero
=
B aKaJl. yacax o Bun KOHTpOJIS
Pa3snen/ Tema 2| A. 1acax) E R . p Kon
> 3 ©|caMOCTOATENbHOU [  ycIIeBaEMOCTU U
JACIUTUTAHBI N [ ., | xomnerennuu
o = paboThl IIPOMEKYTOUHOMH
nab. |mpaxr. | € 3
Tlex. 23 aTTeCcTaluu
3aH. | 3aH. [ QO =
1. OcHOBHbIE TTOHATHUS
IpOrpaMMHPOBAHHS
1.1 ANropuTMBlL,
CamocrosTensHoe Brimonuenue
OTPEACICHHIC, cnocobet 1 1 12 |u3yuyeHue yueOHOM|  mHpakTHUECKOU TK-4.1,
3aIUCH. Mertonel i i p IIK-5.1
JTUTEPATyPhI paboThI
pa3paboTku
1.2 OcHoBHbIe BHABL, dTamel| 4
MIPOCKTUPOBAHHUS u CamocrosTensHoe Beinonnenue K-4.1
JKN3HEHHBIHA LIWKJT 18 |u3ydeHue yueOHOM|  mpakTHYECKOI K 5’ 1’
MPOTrPaMMHBIX  TPOIYKTOB. JIUTEPATYPhI paboTh ’
CraniapThl Ha pa3paboTKy
HUroro no pazneny 1 1 30
2. CTpyKTypHO-MOAYIBHOE
pOrpaMMHPOBaHHE
2.1 IIporpamMmupoBaHUE Ha
S3bIKE  BBICOKOTO  YPOBHSL.
AngaBur, TUNBI JaHHBIX. CamocrosTenbHoe Beinonnenue MK-4.1
OcHoBHEIE MOJIOKEHUS 18 |u3ydyeHue yueOHOIM|  mpakTHYECKOI K 5' 1’
CTPYKTYPHOIO JIUTEPATYPhI paboTh '
pOrpaMMHUPOBAHHMS:
OIepaToOPbI YIPABICHU
2.2 MaccuBsl: opHOMEpHbIE| 4 CamocTosTenbHoe BeinonHeHne K41
U MHOTOMEpPHBIE MAaCCHUBBI. 1 12,7 |u3yyeHue yueOHOWM| TIpaKTHUECKOU K 5’ 1’
CTpyKTYypbI, CHHTaKCHUC JIUTEPATYPhI paboTh ’
2.3 ®ynkuuu. OObsBICHUS
CamocrosTenbHoe Brimonnenue
U ompeeneHus (QYHKIUU. N . I1IK-4.1,
12 |u3ydeHue yueOHOM|  mpakTHYECKOM
CTpyKTYpBl M MAacCHBBI Kak TIK-5.1
JIUTEPATyPhI paboTh
napameTpsl GyHKIUH
Hroro no pazaery 1 42,7
3. OOBEKTHO-OPUEHTHPOBAHHOE
nporpammuposanue (OOI)
3.1 Ocnosbl OOII. Knaccsl. CamocrosTensHoe Brimonuenue MK-4.1
Onucanue KJ1acca ul 4 1 18 |uzyueHue yueOHOM|  mpakTHYECKOH K 5’ 1’
ompeeneHre 00bEKTOB JTUTEPATyPhI paboThI ’




CaMOCTOSITEIbHOE

Brimonnenue

32 HacnenoBanue, o " T1IK-4.1,
18 |uzyueHue yueOHOM|  mpakTHYECKOH
neperpyska IIK-5.1
JTUTEPATyPhI paboThI
Uroro no pazmeny 36
4. [Ipuknagxoe
pOrpaMMHPOBAHHE
CamocrosTensHoe Brimonnenue
4.1 JlnHaMuueckue o " TIK-4.1,
6 |u3yueHue yueOHOI| mnpakTHUecKOU
CTpYKTypbl. COpTHpPOBKa IIK-5.1
JTUTEPATyPhI paboThI
4
4.2 Pexypcus U wuTepauus.
Pexypcus KaK METOJ CamocTosaTenpHOe Brimonnenue MK-4.1
BBIYHMCIICHUH. I'padsr. 12 |uzyueHue yueOHOM|  mpakTHYECKOH K 5' 1’
ITouck, mocraHoBka 3amayw, JIUTEPaTypPHI padoThI ’
BUJIBI
HWroro no pazneny 18
5. OcHOBHBIE  MOIXOIBl H
IIOCTaHOBKa 3aJad  pa3paboTKu
1UGPOBBIX MOJIENIEH IPOLECCOB
CamocrosTensHoe
5.1 Ha3HaueHue u BHJIBI n3yueHue yueOHoi .
I (HPOBBIX MOZ[CJ'IIéﬁ 18 yJ';{I/ITe aiﬂ{ bl YCTHBIH onpoc no TIK-4.1,
p PATYPBL. Teme pedepara TK-5.1
IIPOLIECCOB U CUCTEM Ioaroroska
pedepara no Teme.
4
CamocrosTensHoe
u3ydeHue yueOHoi
5.2 ludposele  Monenu i e .
JIATEPATypPHI. VYcTHBIH ompoc 1o
CTaTUYECKUX u . TIK-4.1,
14 IlogroroBka k MPaKTHYECKON
IUHAMHYECKUX  IIPOLIECCOB. TIK-5.1
BBITTOJIHCHHIO pabote
dopmanuzanus NpoLeccoB .
MPaKTHYESCKON
padoThl
HWroro no pazneny 32
6. Uuncnennsle METOABI pEIICHUS
JuddepeHIanbHbIX  ypaBHEHUM
JUHAMHUYECKHX CHCTEM
CamocrosTensHoe
6.1  IudpoBbie  mMoxenu -
u3ydeHue yueOHoi
IPOLECCOB  ONHCHIBAEMBIX .
JIATEPATypPHI. VYcTHBIH ompoc 1o
JudbepeHInanbHBIMU N I1IK-4.1,
12 IlogroroBka k MPaKTHYECKON
YpaBHEHHUSMU. TIK-5.1
BBITTOJIHCHHIO pabote
Juunamuueckue  1udpoBbie .
MPaKTHYESCKON
MOZenu
paboThl
4 VerHslii onpoc no
CamocrosTensHoe MPaKTHICCKON
n3ydeHue yaeOHoH adore Ne3
6.2 Meroger  HmcreHHOTO y;me azq bI (<II)'II/ICJ'ICHHLIQ
peteHus PATYPEL TIK-4.1,
12 [HoaroroBka K METO/IbI PEIICHNUS
muddepeHInaTbHBIX TK-5.1
N BBINIOJIHEHUIO | AU(depeHIIHaNTbHBIX
YpaBHEHHH U CHCTEM . .
HNPaKTHIECKON ypaBHEHHH
paboThI JTMHAMHYECKUX
CHCTEM»
Hroro no paszaery 24

7. UudpoBbie MOAETH THIIOBBIX

IIPOLICCCOB




CamocTosTenbHOe
U3yueHHEe Y4eOHOM

7.1 AnTOpUTMBI U .
o aMMHI)Iep cpescTsa JIUTEPATypHlI. YcTHbIi onpoc 1o K-4.1
p p6 p 8 [HoaroroBka k MPaKTHIECKOM o
pa3paboTku UPPOBBIX BLITIOJHCHIIO paGore TK-5.1
MoOJIeNIel IPOoLEeCcCoB .
HPaKTHIECKON
paboTbl
72 Tuppossie mMoxemn B CamocTosarenpHOe | Y CTHBIM OIPOC 10 MK-4.1
’ P 12 |u3ydyeHue yueOHOM|  mpakTHYECKOM K '1’
(hopme «BXOZ-BBIXO/» mTepaTYpE paore -5.
HUroro no pazneny 20
8. MopenbHO-OpHeHTHPOBaHHAS
pa3paboTka 1H(POBLIX MOjEICH B
MaKeTax MPUKIAIHBIX IPOrpaMM
CamocrosTensHoe
n3yueHue yueOHoi
8.1 TIpuHIHIB ye v
MOJICIIEHO-OPUETUPOBAHHOK JIATCpATyPEI,
a3 a6OTKI/Ip II)-II/I — MOJArOTOBKA K VYeTHBI onpoc 1o MK-4.1
paspaso! p 12 MPaKTHIECKUM MPaKTHIECKOM .
Mozenell  TpoIEeccoB B SAHSTHIM paore TIK-5.1
HaKeTax MIPUKJIATHBIX BBIHOJ'IHeHI:Ie
porpamMmm
porp MIPAKTUYECKUX
pabor
CamocrosTensHoe
U3yueHHEe Y4eOHOM
JIUTEPATYPHI,
8.2 [MocTanoBka N
MIOJITOTOBKA K YcTHbIi onpoc 1o
9KCIIEPUMEHTA TUTSt . TIK-4.1,
N 18 MIPaKTUIECKAM MPaKTHIECKOI
HaCTpOMKM U  ajanTalyu R paore TIK-5.1
~ 9
wipoBoii Mozen BBITIOJTHEHNE
MIPAKTUYECKUX
pabor
Hroro no pazaeny 30
Wroro 3a cemectp 2327 3K3aMEH
Hroro no aucruminHe 232,7 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnst  peanu3anuy  NPETyCMOTPEHHBIX BHIOB  y4eOHOW paboOTBl B KadecTBe
00pa30BaTENbHBIX TEXHOJOTUN B MPENOJaBaHUM TUCHMIUIHHBI «IIporpaMMupoBaHie U OCHOBBI
ITOPUTMHU3ALII HCIIONIB3YIOTCS TPAIUIIMOHHAS U MOIYJIbHO-KOMIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUH U (HOPMHUPOBAHHE OCHOBHBIX
npeacTaBIeHnit o Kypcy «lIporpaMMmupoBaHne M OCHOBBI aITOPHUTMH3ALNN» MPOUCXOAUT C
UCIIOJIb30BaHUEM MYJIBTUMEAUHHOTO O00PYAOBAHUSL.

Teopetnueckuii Kypc BKIIOYAET: BBOJHYIO JIEKIUIO, TIEPBOE MPEACTABICHNE O TPEIMETe
U 3HAKOMUT CTYJIEHTOB C Ha3HAYCHHEM M 3aJadyaMH Kypca; MpOoOJIeMHbIC JIEKIUH SBISCTCS
pe3yIbTaTOM YCBOGHHS IIOJy4YEeHHOW WH(GOPMALMHM IIOCPEICTBOM ITIOCTAaHOBKH IPOOIEMHOTO
BOIIPOCA U MOKCKA MyTeH ero peleHns; JeKIMU — KOHCYIbTAIlUH, U3JI0’KEHHE HOBOTO MaTepuaa
CONPOBOXKAETCS TOCTAHOBKOI BOITPOCOB U AMCKYCCHEH B TIOMCKAaX OTBETOB HA 3TH BOIIPOCHI.

B xoe mpoBeeHus TEKIIMOHHBIX 3aHATHI ITPEyCMaTPUBACTCS:

- HCIIONB30BAaHHE D3JEKTPOHHOTO JEMOHCTPAlMOHHOTO MaTepHaia [0 TeMaMm
00BEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMUPOBAHMS;

- HCIIOJIb30BAHKE JIEKTPOHHBIX YIEOHUKOB I10 OT/ICIHBIM TEMaM 3aHSTHH;

- aKTUBHBIE UM HMHTEPAKTHUBHBIC (HOpMBI OOyuYeHHs: BapHMATHUBHBIM ONPOC, IUCKYCCHH,
YCTHBI OmMpOC, KOHTpOJNbHAs paboTa, TECTOBBIM ONPOC, WHAMBUAyaTbHAS <«3aAIIUTa»
NpPaKTUYECKUX padoT U T.1.

JIeKIMOHHBI MaTepual 3aKpeIuisieTcss B XOJe INPaKTHYeCKuX paboT, Ha KOTOPBIX
BBITOJIHSAIOTCS. TPYNIOBBIE WM HMHIAUBHIyaJbHBIC 33JaHUS TO TMpoiineHHOW Teme. YacTb
NPaKTHYECKUX 3aHATHH MPOBOJUTCS B MHTEPAKTHBHOM (OpME C MCHOIB30BAaHUEM CIIETYIOMINX
METOJIOB:

- paboTta B KOMaH/e, MPEAYCMaTPUBAECT COBMECTHYIO JIEATEIBHOCTh CTYACHTOB B IPYIIIE
IOJT PYKOBOJACTBOM JIMJEpa, HANpPaBICHHYIO Ha pelleHHe oOmel 3amauu ¢ JelIeHUEeM
OTBETCTBEHHOCTH U TIOJTHOMOYHIA;

- mpoOieMHOe OOyueHHe, KOTOpO€ 3aKJII0YaeTcsi B CTUMYJIMPOBAHUHM CTYAEHTOB K
CaMOCTOSITENIbHON «100bI4e» 3HaHH, HEOOXOMMBIX JUISI PEIIeHUs] KOHKPETHOU MPOOIIEMBL;

- KOHTEKCTHOE OOydYeHHEe, KOTOpOE IO3BOJSET YCBOMTH Marepuall ITyTE€M BBISBICHUS
CBsI3€i MEXTy KOHKPETHBIM 3HAaHHEM U €r0 IPUMEHEHUEM;

- 00ydJeHHe Ha OCHOBE OIIbITa, aKTUBU3AIHS TI03HABATEIIFHOM JEATEIILHOCTH CTYJCHTOB 32
CYET aCCOIMAIMU UX COOCTBEHHOTO OIIBITA C MMPEIMETOM U3YUEHHUS.

CamocrosiTenbHas padoTa CTUMYIUPYET CTYJCHTOB K CaMOCTOSITEIbHOW NMPOpaboTKe B
npoliecce BBIMOJIHEHHS JTOMAIIHUX U KOHTPOJBHBIX padoT, a Takke B MPOLECCe MOATOTOBKU K
YCTHOMY OTIPOCY, TECTUPOBAHUIO U HTOTOBOM aTTECTAINH

6 YuyeOHO-MeTOaMYECKOE O0ecIieYeHre CAMOCTOSATeIbHOH padoThI 00y4aroUXCs
IIpencraBieHo B IpUIIOKEHUU 1.

7 OueHovHbIe CPeICTBA /ISl MPOBEIeHUs POMEKYTOUHOM aTTecTauu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYecKOe U HHPOPMALIMOHHOE o0ecTevYeHre U CIUTIMHBI (MOXYJIs1)

a) OcHoBHasi TUTepaTypa:

1. Camapuna, U. I'. [IporpammupoBaHue U OCHOBBI aITOPUTMHU3AINH: yueOHOE TTOCOOHE.
Y. 1. Kypc nexumii / U. I'. Camapuna. - Marauroropck : MI'TY, 2013. - 1 31eKTpOH. ONT. TUCK
(CD-ROM). - 3aru. 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). - Maxkpooosekt. - Teker
AJIEKTPOHHBIN. - CBeieHus nocTynHsl Takke Ha CD-ROM.




2. NaseinoBa, H. A. IIporpammuposanue / [{aBeinoBa H.A., boposckas E.B., - 3-e uzn., (3m.) -
Mocksa :BUHOM. JI3, 2015. - 241 c.: ISBN 978-5-9963-2647-1. - Tekcr : anekrponusiid. - URL:
https://znanium.com/catalog/product/544438 (mata obpamenus: 20.05.2023). — Pexum
JIOCTYTIA: IO TIOJIITHCKE

3. 3unoBbeB, B. B. MoaenupoBanue mpoieccoB u cucteM: yuyebHoe mocobue / B. B.
3unoBweB, A. H. Ctapoay6os, I1. 1. HukomaeB. — Kemeporo: Ky3I'TY umenu T.®. 'opbauena,
2016. — 146 c. — ISBN 978-5-906888-10-5. — Tekct: »nekTpoHHbI // JlaHb:
3JIeKTpOHHO-OMOmmoTeyHass cuctema. — URL: https://e.lanbook.com/book/105406  (mata
obpammenusi: 27.05.2023). — Pexum gocTyma: ajs aBTOpU3. TIOJIb30BATENCH.
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r) [Iporpammuoe obecneuenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieyeHue

Haumenoanue .

1o Ne norosopa Cpox neicTBus TULEH3UU
77ip CcBO0OOTHO 0eCcCpOYHO
FAR Manager CBOOOHO 0ECCPOYHO
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
Bpay3ep Mozilla [cBOoGOAHO Geccpouso
Firefox pacupoCcTpaHsIeMOe
MAXIMA CBO0OOJTHO 0OCCCPOUYHO
Eclipse CBOOOHO 0ECCPOYHO
Anaconda Python |cBo601HO 0OeccpoyHO
Buptryanbnsiit
CTEHJ] CHCTEMBI
aBTOMAaTHUYECKOTO |CBUACTEILCTBO GeccpouHo
YIpaBICHUS Ne2013612340
TEXHOJIOTHYCCKUM
apamMeTpoM
Scilab cBO0OOHO
Computation pacrpocTpaHseMoe O6eccpouHo
Engine 110

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
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9 MaTtepuajibHO-TEXHHYECKOE o0ecrneyeHne TMCUMILITUHBI (MOYJIs1)
MaTepI/IaJIBHO-TCXHI/I‘-IeCKOG OGGCHG‘-IGHI/IC JUCHUITJIMHBI BKJIFOYACT:




VY4eOHbIe ayAUTOPUH ISl TPOBECHHS 3aHATUHN JIEKIIMOHHOTO THIIA - MylbTUMeIUITHbIE
Cpe/ICTBa XpaHEHHU S, TIepeIaun 1 peAcTaBieHus nnpopmaruu, a.437

VY4aeOHas ayIuTOpHs 7Sl MPOBEACHHS MPAKTHUECKUX 3aHATUH (KOMIBIOTEPHBIN Kiace) -
[Tepconanbubie kKoMIbioTephl ¢ aketoM MS Office, BeixomoM B MHTEpHET M ¢ JAOCTYNOM B
AIIEKTPOHHYIO MH()OPMAIIIOHHO-00pa30BaTeNIbHYIO CpE/ly YHUBEPCUTETA, a.448

[Tomemenust uIsi  caMOCTOATENBbHOM paboThl  oOyuaromuxcs - [lepconanbHbie
kommnbioTepsl ¢ makerom MS Office, Bbixonom B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA

Y4eOHble ayqUTOPUH Il TPYNIOBBIX W WHIUBUAYATHHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJII U MPOMEKYTOUYHBIX KOHCYJbTalui - Jlocka, MyJIbTHUMEAUNHBIA MPOEKTOP, SKPaH,
a.448

[Tomemenne g  XpaHeHHS ©  MPOPUIAKTHYECKOTO OOCITy)KMBaHUS y4eOHOTO
obopymoBanus - CTesiaxu s XpaHeHUs y9eOHO-MEeTOAMYECKUN TOKyMeHTaluu, a.454



IIpunoxenne 1

6 YueOHO-MeTOqMYEeCKOE 0O0ecTIedeHHe CAaMOCTOATEIbHOM padoThl CTYAeHTOB

I[Mlo mucuunnmue «OCHOBBI aNTOPUTMHU3ALMHM M CO3/aHUE LU(PPOBBIX MOJEIEH»
IpeyCMOTPEHA ayAUTOPHAs U BHEAYJUTOPHAsl CAMOCTOsITeNIbHAs paboTa 00yJyaromuxcsl.

AyIuTopHas caMoCTosITeIbHAst padoTa CTYICHTOB Ha JIJAOOPATOPHBIX 3aHATHSIX IPOUCXOAUT
1I0J] KOHTPOJIEM IIPEIOIaBaTeNs B XO/1€ BHIIOJHEHUS IPAKTUUECKUX Pa0OT, IPH pEIIeHUH 3aa4 U
BBITNIOJTHEHUH YIIPAXXHEHHM, KOTOPBIE JUIsl CTYIEHTOB OIPEAEISAET MPENOIaBATENb.

BHreaynuropHas camocrosiTenbHas paboTa OCyIIECTBISIETCS B BUE IPOPAaOOTKU MaTepuasia
NPAKTUYECKUX 3aHATUM, BBIIOJHEHUS JOMAIlHUX 3aJaHUd M TpU KOHCYJIbTalUAX C

mpenoaaBaTCICM.

HaumeHoBaHme pa3jiesia

ITepedyenb npakTH4ecKux pador

JAUCIUTITHHBI

OCHOBHBIE NOHATHS

1. Pa3zpaboTtath anroput™ no 3aJ1aHUIO
MIPOTPaMMUPOBAHHUSI

1. Onepaiuu 1 BbIpaKCHUS

2. VY cnoBHbIE ONIEPATOPHI

3. Onepatopsl UKIOB

CTpyKTYpHO-MOyJIbHOE 4. Oneparopbl LUKIIOB

MPOrPaMMHUPOBAHUE 5. Maccussbl

6. CrpyKTypsl

7. VYkazarenu

8. DyHKIMH

1. Cosnanue oObekTa Tumna class

2. KoHCTpyKTOpBI M 1ECTPYKTOPBI

3. Hacnenosanue

OOBEKTHO-OPHEHTHPOBAHHOE 4 MHOXeCTBEeHHOE HACIIeIOBaHHE

HporpaMMHPOBAHNC 5. BupTyanbHbIe KIacChl

6. [eperpyska ¢pyHkuni

7. ITeperpy3ka onepaTopoB

[Ipuknannoe 1. bubnuoteka crangaptabix mabiaoHos (STL — Standard

MIpOrpaMMHUPOBAHUE template library)

Tema npakTHyeckoi
padoThI

Bomnpocsl 115t yCTHOTO onpoca

Hudpossie Mmonenn
CTaTHYECKUX CHCTEM

1. Yro Takoe cTaTMuecKas XapaKTepUCTHKA CUCTEMBbI?

2. [IpuBenute KIacCUPUKAIMIO CTATHIECKUX XaPAKTEPUCTUK
cucrem?

3. 3anumuTe ypaBHEHHUE CTATHUECKOW XapaKTEepUCTUKH B 00ILEM
BUzie B (hopMe MOJIMHOMA N-OW CTETIEHU

4. Kakue MeTo bl UCIIOJIB3YIOTCS AJIs ONPEACIICHUs
K03()(PHUIIMEHTOB NOJIMHOMA CTATUYECKON XapaKTEPUCTUKHU O
9KCHEPUMEHTAIbHBIM JaHHBIM?

5. 3anummuTe GyHKIIMOHAT METOIa HAMMEHBIITUX KBaJIPaTOB.

6. [IpuBenuTe GJI0K-CXEMY MTOMCKOBOTO aJTOPUTMA OTIPEICICHUS
K03(pPHUIIMEHTOB NOJIMHOMA PETPECCHOHHOTO YPaBHEHUSI.




Tema npakTHyeckoi
padoThI

Bomnpocsl 1151 yCTHOTO onpoca

7. YTto Takoe JIMHUA perpeccun’?

8. 3anummre GopMyIIbl 1 onpeaesneHns Ko3pUIMeHToB
pEerpeccCHOHHOTO ypaBHeHHs MeTooM Kpamepa.

[TocTpoenune nudposBoi
MOJICII B CHCTEME
BU3YaJIbHOT'O MOJACIIMPOBAaHUSA

1. Obmias cTpykTypa pemeHus TudepeHInanTbHOro
ypaBHEHUsI B (hopMe CTPYKTYpPHOH CXEMBbI
2. Kak 3a7aTh HayaJIbHbIE 3HAYEHUSI UHTETPAaTOPOB?
3. Kakue BU3yanbHbIE 3B€HbS UCIIOIB3YIOTCS IS
MOJIETMPOBAHUS JUHAMHUYECKUX CUCTEM?
4. Kak BpIOMpaeTCs YMCICHHBIA METO/I UHTETPUPOBAHUS?
5. Kak 3amaercs BpemMsi MHTETpUPOBaHUS?

6. Kak 3agate macmrad rpaduka Gpyaxumn?

YucieHHbIC METOTBI PEIICHUS
nudGepeHITaTbHBIX
YpaBHEHHI JTHHAMUYECKUX
P POBBIX MOJICIICH U CUCTEM

1. Yro Takoe nuddepeHnnanbHoe ypaBHEHHE?

2. Ilo kakuM IpU3HAKaM MPOU3BOIUTCA KIaccu(pUKALUSL
Qg epeHIaIbHbIX YpaBHEHUN?

3. Uto Takoe oObIKHOBeHHOE MU PepeHInanbHOe ypaBHEHHE?
3anuimure npumep?

4. Kakoe nuddepeHnmraibHOe ypaBHEHUE HA3bIBACTCS
YpaBHEHHEM B YaCTHBIX TPOU3BOIHBIX?

5. B uem otnnuune mMHERHBIX AU PepeHInanbHbIX YpaBHEHUN OT
He-nHeHBIX ? [IpuBenuTe npumeps! aud depeHImaaTbHbIX
YpaBHEHUH 3TUX BUJIOB.

6. Uto Takoe ogHOpoAHbIe AuddepeHraabHbIe ypaBHEHH?
[IpuBeau-Te mpuMep TMHEUHOTO OJHOPOTHOTO
nudGepeHINAIBHOTO YPaBHEHUS.

7. Kaxoit Bun nud depeHmanbHbIX YpaBHEHHN HAa3bIBACTCS
HOpManbHbIM? [IpuBenuTe MpUMep TaKoW 3alUCH.

8. 3anumuTe B 00IIeM BUI€ CUCTEMY YPaBHEHUN NEPBOTO
HOpsIZIKa Pa3pelIeHHbIX OTHOCUTEIBHO MPOU3BOIHBIX. Kak
3aMMIIEeTCS TaKasi CUCTEMa B BEKTOpHOH opme?

9. IlpuBeaure npumep 3anucu JudpepeHnaIbHOro ypaBHEHUS
N-0ro NopsKa pa3peluieHHOEe OTHOCUTENLHO CTapien
MIPOU3BOHON B JOpME CHUCTEMBI YPABHEHHI TIEPBOTO TMOPSIIKA.

10. B kakoit (hopme momydaroT pemeHus quddepeHnrnanbHbIX
YpaBHEHHI MTPU UCTIOb30BAaHUH YUCICHHBIX METOIOB?

11. Kakoe mpenMyIiecTBO YuCIeHHBIX MeTo10B? /B yem cocTouT
HEJ0CTAaTOK UCIIOJIb30BAHMSI YUCIIEHHBIX METOJIOB MPU
MOJIYYCHHUH pemieHus nudepeHuaib-Horo ypaBHeHHs ?

12. YTo Ha3bIBAIOT y3JIaMU CETKU IIPU MOCTPOEHUH YUCIEHHOU
cxeMsl petieHus AudQepeHnnaibHbIX ypaBHEHU?




Tema npakTHyeckoi
padoThI

Bomnpocsl 1151 yCTHOTO onpoca

13. Kakue paznuyaroT KJ1acChl METOJIOB PEIICHUS
muddepeHnaIbHbIX ypaBHeHUNH? B ueM oTiindme 3TUX KJIacCoB

JApyT OT Apyra?

14. Kakoii BUJ UMEET peKypPPEHTHOE BhIpaKEHUE MPU
MCIIOJIb30BaHNU YUCIEHHOIO METO1a Dijiepa sl PeLeHUs
Qg depeHInaIbHOr0 ypaBHEHUS ?

13. [IpuBeguTe reOMETPUUYECKYIO MHTEPIPETALIUIO METOIA
Oitnepa. CaenaiTe NOACHEHUS K TON CXEME.

14. 3anumure peKyppeHTHOE BbIpAXKEHUE ISl TOTYyUCHUS
YUCJICHHOTO peteHus TudQepeHInaibHOr0 ypaBHEHUS

15. Ipeobpasyiite nud dhepeHnaibHoe ypaBHEHHE K CUCTEME
nudGepeHIATBHBIX YPaBHEHUH 1-0T0 Topsaka. 3amuimTe
CHCTEMY PEKYPPEHTHBIX BBIPXKEHUH [T TOTydSHUS
YHCJICHHOTO PEIICHMS.

UucneHHoe penieHue
i GepeHITaATbHBIX
YpaBHEHUH

1. IlpousBectu ynciaeHHoe peuienne audpepeHnnanbHOTo
yYpaBHEHHUS.

V'+2y'+y=0 mpu y(0)=0, y'(0)=2

2. IlpousBecTu aHATUTHYECKOE perieHne auddepeHnnanbHoro
ypaBHEHUS

5y"=y'=3y=0 mpu y(0)=1, y'(0)=-2

3. PaccMoTpeTh MOBEACHUE CUCTEMBI K COCTABUTh MOJICIIb
Mpolecca HAMOJHeHNs 0aka B BUE JTUHEHHOTO
muddepeHaIbHOro ypaBHeHus. [IpousBect yucieHHOE
penieHue noJiy4eHHoro nuddepeHImaib»HOTO ypaBHEHHS

4. Kak npencraButh auddepeHnuanbHoe ypaBHEHHE,
OTIMCHIBAIOIIEE TTOBEJCHNE O0BEKTa B KAHOHUYECKOH hopme?
5. 3anummute nuneitHoe OJ1Y n-oro nopsijika ¢ MOCTOSSHHBIMU
Kod(purmeHTaMu ¢ HEHYyJIEBOU MPABOK YaCThIO

6. Kakue metons! permenus nuddepeHranIbHbIX YpaBHEHUI
HCIIOJIb3YIOTCS B TIPU UCCIIEIOBAHUHU MOJIEJIEN cCucTemM?

7. MeTo1bl YMCIACHHOTO pereHust TuddepeHInaIbHbIX
YpaBHEHUH.

8. AIITOpUTM peann3aiiy BBIOPAHHOTO YHUCICHHOTO METO/1a
pemenust qudPepeHInanTbHbIX YpaBHEHUH MOIEITH

9. ITocTpoeHne CUCTEMBI Pa3HOCTHBIX YpaBHEHUH NS
YUCJIEHHOTO penieHus TuddHepeHIMAIbEHOTO YPaBHCHHMS.

[udpossie Mogenu
MPOLIECCOB B opme
«BXOJI-BBIXO/»

1. 3anumuTe nepegaToyHble GYHKIIMHU TUIIOBBIX 3JIEMEHTOB

2. 3anumuuTe BBIPAKEHHUS M YaCTOTHBIX XapaKTEPUCTHUK
TUTIOBBIX 3BEHHEB

3. 3anumuTe BBIpAXEHHS A BPEMEHHBIX XapaKTEPUCTHUK
THUITOBBIX 3BCHLCB.

4. 3anuimuTe aJIrOpuTM TOJYYEHHUS YHCICHHOTO pacyera
BPEMEHHBIX XapaKTEPUCTUK

5. CpaBHHUTE BpPEMEHHBIE XAapAaKTEPUCTHKU THUIIOBBIX 3BEHHEB,
MOJIYYCHHBIX AHAJITUTUYCCKU C XapaKTCPHUCTUKAMU,
MOJIyYE€HHBIMH YUCJIEHHBIM CIIOCOOOM.

6. Tloscuure pacuer BpPEMEHHBIX XapPAKTEPUCTHUK B




Tema npakTH4yeckoi
padoThI

Bomnpocsl 1151 yCTHOTO onpoca

JIEKTPOHHBIX TAOJIUIIAX.
7. YTo Ha3bIBAa€TCS YaCTOTHBIMU XapaKTEPUCTUKAMU?
8. Kak mosiyunTh 4aCTOTHBIE XapaKTE€PUCTUKU OINBITHBIM ITyTEM?
9. Kak noay4uTh 4aCTOTHBIE XapaKTEPUCTUKN TEOPETHUECKUM
MyTEM 10 U3BECTHOM NepenaTouHon PyHKITUN 3BeHA?
10. Kak cdopmupoBaTh cxeMbl B TaKeTe BU3YaJbHOTO
MOJIECIMPOBAHUSA JJIS IOJy4YEHHUSI BPEMEHHBIX XapaKTEPUCTHK?
11. Kakue ¢Qopmbl mocTpoeHHe ITUHAMUYECKUX 3JEMEHTOB
UCIIONB3yIoTCs B cpeze Scilab?
12. Kakue (yHKIIUU MCTONB3YIOTCS ISl TIONyUeHUs (pacueTa)
YaCTOTHBIX XapPaKTEPUCTUK?
13. 3anumure CKpUNT pacyeTa YaCTOTHOW XapaKTePUCTUKHU

MozenbHO-OpUEHTUPOBAHHAS
pa3paboTka 1uQpoBoit
MOJIEJIA CHCTEMBI
yIIpaBJIEHUS POLIECCOM B
Cpelie BU3yaJIbHOTO
MOJIEIMPOBAHUS

1. Kak peanmzoars [T1-perynstop B SciLab/XCOS ¢
OrpaHUYEHUEM HA BETUUHHY, POPMHUPYEMYIO HHTETPUPYIOIIEH
yacTbio? [IpuBenure npumep CTpyKTYPHOM CXEMBI.

2. Kak peanuzoBarb B SciLab/XCOS ucnomHUTEIbHBIN
MEXaHHU3M C OIPAaHMYECHUEM Ha JUaIa3oH X0/a Bana?
[IpuBeguTe npuMep CTPYKTYPHOM CXEMBI.

3. Kak ¢popMupyeTcs HeTMHEHAs CTaTUYECKast XapaKTepPUCTHUKA
B SciLab/XCOS.

4. Tlpusenute cxemy peanuzanuu HINUM s ynipaBineHust
WCIIOTHUTEIBHBIM MEXaHU3MOM MOCTOSTHHOM ckopocTu. Kakoe
Ha3HA4YEeHHE 3TOr0 3JIEMEHTa B KOHYpe?

2. 3aganue Ha pedepart

O6mas Tematuka pedepara "OCHOBHbIC TOHATHS U ONPECICHHUS B pa3paboTKe HU(POBBIX

MOJIEJIEN CUCTEM U MPOLIECCOB"

Jliist moAroToBKH pedepara HE0OXOIUMO Ha OCHOBAHUU JIMTEPATYPHBIX HCTOUHUKOB
U3YYUTH KIACCUPUKALNUIO MOJIeNIel OOBEKTOB M CUCTEM, U, BEIOPAB OJIMH U3 KPUTECPUEB
KJIACCU(PUKALIUU BBIMIOJIHUTD,  3aTEM IPOBECTH ONMUCAHUE BXOSAIIUX B KIACCU(PUKAIIUIO

MOJeNeH.

Ipumep 7K3aMeHAIMOHHOTO OUJIeTa

N —

Andasut s3p1ka C/C++
[TonsTHE 0OMAacTH BUAMMOCTH KJIace U IpaB qoctyna (public, private, protected)

3. JlaH MaccHB: a) BBIBECTH Ha 3KpaH CHAayaJla €ro HEOTPHULATENIbHBIE JIEMEHTHI, 3aTeM
OTpHILIATENbHBIE; 0) BEPHO JIM, UTO CyMMa 3JIEMEHTOB, KOTOpbIe Oosbie 20, mpeBbIIaeT

a (pyHKIHA)




IIpumep BapuaHTa KOHTPOJILHOM padoThl Nel

DyHKIHA, OIPEACICHUE
B kakom ciyuae He TpeOyeTcs mporotun pyHkmuu? [Ipumep
I'mobGanpHBIE IEPEMEHHEBIE, TPUMED
Haiitn ommoOky:
int f(int a, int b);
void main()

PO

return }
5. PemuTh ¢ moMoIipto GyHKIMH:

Xx—a, ecmux =>0;
zZ= , [JIC @ BBOOUTCS C KIIaBUATYPhI
x/2, ecmnx <0;

6. Hamucate mporpammy, B KOTOPO#l (YHKITUS HAXOAUT CYMMY 3JIEMEHTOB MacCHBa,
HUMCHOIINX HECUCTHBIC 3HAYCHUA

IIpumep BapnaHTa KOHTPOJILHOM PadoThl Ne2

1. Vnkancynsms —
2. TepsieT nu orepaTop MpH Meperpy3Ke 4To-IM00 U3 CBOMX (PYHKIIMOHAIBHBIX HCXOTHBIX
BO3MO>KHOCTEMN?
3. IlpaBusien nu ¢hparMeHT (Co3aHue BUPTYATbHOU (DYHKITHHN)?
class B {
public: virtual int f (int a) = 0;

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

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

....................... };

4. Ileperpy3urs oneparop +
IIpumep BapuanTa oMamHeil padorsl Nel

[IporpaMMupoBaHue UKIIOB U YCIOBHBIX OnepatopoB. Halltu cymmy psifa npu pa3indHbIX
Y 3aJJaHHBIX 3HAUYCHUX MIEPEMEHHOMN Psiia U 3aJaHHOM YHCJIE €70 YICHOB:

2 4 2n
S:(2 x) +(2 x) + ...... +(_1)n.&; O,lSXSl;nmales
2 24 (2n)!

IIpumep BapuanTa noMamHei padorbr Ne2

[Iporpamma u3 AByX GyHKIHI; B TepBoi GyHKIMK (Main) BBOAATCS KOHKPETHBIE MACCHUBHI,
BbI3bIBAaeTCsl BTOpass (QyHKuus. BTopas ¢GyHKIMS TpPOM3BOIUT 3aJaHHbIE OIEPAaLUU Haj
9JIEMEHTAMHU MaCCHUBOB, MEPEIAaHHBIME B (DYHKIIHIO, U BO3BPAIIAET PE3yIIbTAT:

Jnist 3agaHHOM MaTpuUIlBl pazMepoM 8 Ha 8 HallTH Takoe K, 4ToObl k-Tast cTpoka MaTpuUIlbl
coBmajana ¢ k-TeIM CTOJIOIIOM; HAWTH CYMMY 3JIEMEHTOB B TEX CTPOKaX, KOTOPBIE COAEPIKAT XOTS
OBbI OZIMH OTPHUILIATEIBHBIN HJIEMEHT.



IIpunaoxenne 2

7 OueHoYHbIE CpeCTBA /ISl IPOBeIeHHs IPOMEKYTOYHOM aTTecTAlNU
a) [lianupyemble pe3yJbTAaThl 00yUeHHUS U OLlEHOYHbIE CPeJACTBA ISl IPOBEACHUSA NMPOMEKYTOUYHOM aTTecTalluu:

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpEICTBA

[IK-4: Cnoco0eH BBINOJHATH 33Ja4M MO0 OLEHKE CbhIPbSi H METAIYPruYecKoil NPOAYKIHMH, KOPPEKTHPOBATbH M KOHTPOJHPOBATH
MPOU3BOJACTBEHHbIN MPoLecc

[1IK-4.1

OueHUBaeT ChIphE U METATYPTUYECKYIO
HNPOAYKIIUIO, KOPPEKTUPYET U KOHTPOIUPYET
ITPOU3BOACTBEHHBIN IpoLece c
000CHOBaHHEM MPUHATBIX TCXHOJOTIHYCCKUX
" TCXHUYCCKUX MCP

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. OcHoBHbI€ 3Tanbl anroputMusanuu. [loctanoBka 3agauu. [locTpoeHre MaremMaTHuyeCcKo

monenu. Pa3zpabotka anropurma pemenus 3ana. [[porpammupoBaHue

Oransl paboT MO CO3/IaHUIO MPOTPAMMHBIX MTPOTYKTOB

CocraBiieHHE TEXHUYECKOTO 3a/IaHUsI Ha MPOTPaMMUPOBAHUE

TexHUYECKUi MPOEKT MO CO3AaHUIO MPOTPAMMHBIX MPOTYKTOB

Pabouas nokymenTarus (pabouwnii mpoekt). OCHOBHBIE BUIBI

JKM3HEHHBIN UK MPOrPAMMHBIX TPOTYKTOB

MapkeTHHT U cienupuKaIus IporpaMMHOTO MPOTyKTa

[TpoekTrpoBaHue CTPYKTYpPbI IPOTPAMMHOIO MTPOYKTa

[IporpamMmmupoBanue, TECTUPOBAHKUE U OTIAAKA TPOrPAMM

10. JlokyMeHTHpOBaHUE MPOrPAMMHOIO MPOTYKTA

11. Beixoa nporpaMMHOro MPOAYKTa Ha PHIHOK IIPOrPAMMHBIX CPEJICTB

12. DxcmtyaTauusi ¥ CONPOBOXKACHUE MPOTPAMMHOIO MPOIYKTA

13. CusTHe TPOrpPaMMHOTO IPOAYKTA C MPOAAYXKHU U OTKa3 OT CONIPOBOXKIECHUS

14. OcHOBHBIE BHUIbI, ATanbl MPOCKTUPOBAHUA W KU3HEHHBIA WMWK MPOrPAMMHBIX
MIPOJIYKTOB

15. Crangaptsel Ha pa3paboTky. CTaHmapThl Ha pa3pabOTKy MPHUKIATHBIX MPOTPAMMHBIX
cpeactB. JJokyMeHTHpOBaHUE, COMPOBOXKICHUE U AKCILTyaTalusl IPOTPaMMHBIX CPEICTB

16. [IpuHIMIIBI TPOEKTUPOBAHMS AJITOPUTMOB

WX R WD

17.  Buowi KUX Mooeneti, np Knaccug Ha U 00Was XAPAKMEPUCIUKA KAAHCO020 KIACCA MAMEMAMUYECKUX MOOenell.

18. Maremarudeckue Mojienu B GopMe CTPYKTYPHBIX cXxeM. Mcrmoap30BaHme dJIeMEHTapHBIX
3BEHBEB JIJIs1 TOCTPOEHUS TUHAMUYECKUX MOJICIIEH.

19. MaremaTtudeckue MOIeNId BO BpeMeHHO# obOnactu. [IpuBeaute nmpuMmepbl CHHTE3a
MaTeMaTHYeCKuX Mojieiel B popme uddepeHInaIbHbIX YPaBHEHHUS.

20. MaremaTudeckue MOJIeNu B oriepaTopHoit hopme. MccnenoBanue mo MaTeMaTHIeCKUM
MOJIEJISIM B orniepatopHoit popme. [IpuBenuTe npumep CHHTE3a MATEMATUYECKON MOJCITN




CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

B OIlEpaTOpHOU opme.

21. Metoapl CHHTE3a MaTEMATHYECKHX MOJACNIeH. XapaKTePUCTUKH AHAUIMTHYECKHX,
3KCHepI/IMCHTaHBHI>IX )41 aHaJII/ITI/IKO-BKCHepI/IMeHTaJII:HBIX METOOOB. OGH&CTI/I HpI/IMeHeHI/Iﬂ
9TUX METOJIOB.

22.
Ilepeuenv npakmuyeckux paoom:
23. bubnuoreka cranmapTebix 1mabnonoB (STL — Standard template library):

pacnpenenuTeNy naMsIT!, IPeAnKaThl, QYHKIUN CPAaBHEHHUS U OOBEKThI-(DYHKIMH

24. bubnuoreka cranaapTHbix mabdmoHoB (STL — Standard template library): cTpoxoBbIit
KJacc

25. bubnuoreka crangapTHbIX madnoHoB (STL — Standard template library): kmacc vector

26. bubnmoreka ctanaapTHbiX madmoHoB (STL — Standard template library): kmacc list

27. Iunamuueckue cTpykTypbsl. COpTUpOBKa

28. Pexypcus u urepamusi. Pekypcust kak MeTO1 BEIYUCICHUN

29. I'padper. [Touck, mocraHoOBKa 3a7a4d, BUIBI

30. Kakwue ciocoObl HACTPOMKK MaTeMaTUYECKUX MOJCIICH MPOIIECCOB M CHCTEM
UCTIONB3YIOTCS. [lacCMBHBIE METO/IBI OTIPE/ICICHUS JMHAMUYECKUX XapaKTEPUCTHK
00BbeKTa yIpaBJICHHUS.

31. Kaxk cocraBnsate nuddepeHnuansupie ypaBHEHNS MAaTEPHAIBLHOTO  SHEPTeTUYECKOT0
0anaHCcoB.

32. Kak npou3BOAWTH CHHTE3 MOJEINW B BUJE CTPYKTYpHBIX cXxeM. Kakue OCHOBHBIE
COEZIMHEHUS 3BEHBbEB UCIIOIb3YIOTCS IIPU 3TOM?

33. [IpousBeauTe CHHTE3 MAaTEMaTHUYECKHX MOJENed i OOBEKTOB, OMHCHIBAEMBIX
3aKOHaAMM MEXaHUKHU (MAaTeMATUYECKUN MasITHUK,

ITK-5: CnnocoGeH npoBOAUTH AHAJIHU3 TEXHOJIOTHH B MeTAJUIyPru4ecKOM NPOU3BOACTBE ¢ 000cHOBaHUeM 3()(GeKTHBHOCTH NPHHSATHIX Mep N0
YIPABJICHHIO TEXHOJIOTHYeCKUMHU NapaMeTpaMu

[IK-5.1

[IpoBoauT nudpoBoii aHATHU3 TEXHOJIOTHH B
METAJLTYPTHYECKOM ITPOU3BOICTBE,
WCIIOJIb3Ys IPUKJIAIHBIE POrPAMMBI

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. ITonsTue anropurma

2. Knaccudukarus aaropuTrMoB

3. SI3BIK mpOorpaMMHpOBaHUS

4. Knaccudukanus s3bIKOB
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

Crioco0b!I 3amKcH aIrOpuTMOB

AJITOPUTM JTMHEUHOW CTPYKTYpbI, TPUMEP

ANTOpPUTM Pa3BETBISIONICHCS CTPYKTYPBI, IPUMEP

AJITOPUTM LUKINYECKON CTPYKTYPBI, TPUMEP

9. IpuHIHITBI TPOEKTUPOBAHUS ATOPUTMOB

10. Andasur s3sika C/CH++

11. UnenTr(UKATOPHI U KIIOUEBbIE (CITy>KEOHBIE) CIIOB

12. KoncranTts s3pika C/C++, 3aaHue onpeieiieHre U HCTI0Ib30BaHNE

13. Tunsl gaHHBIX

14. Crneundukarops! kiaacca mamstu (auto, static, register, extern) U uX BIUSHHE HA BPEMS
JKU3HU IIEPEMEHHOU

15. Tlonstue ykazatens B C/C++: onpeneneHue, MHAITMATN3AINS, Pa3bIMEHOBAaHUE

16. Yka3zatens Ha TUN void, €ro UCIOIB30BaHKUE C OOBEKTaMH Pa3HBIX TUIIOB

17. lepeuncoumerii Tun B C/C++: ompepeneHue TUIa, MEPEMEHHBIX 3TOTO THIMA U HX
HCIIOJIb30BaHUE

18. TlonsiTe MaccuBa, OMpeeTIeHHE OJHOMEPHOTO MAcCHBA, OOpaIleHHEe K OTIEIbHBIM
DJIEMEHTaM, MHUIIHATU3aIUs

19. MHoromepHbIi MaccuB (IBYX M TPEXMEPHBIN), PACIIOIOKEHHUE AJIEMEHTOB B TaMSTH,
WHUIIAIA3AIIHS TIPU OTIPEICTICHUH

20. Nms MaccuBa Kak yka3arellb; JOCTYII K 3JIEMEHTaM MacCHUBa MO yKa3aTeto

21. OmpeneneHue THUMA CTPYKTYPbl M TEPEMEHHBIX THIIA CTPYKTYPbI; WHUIHAIA3AINS
CTPYKTYpBI IIpU ONIpeAeTICHUN

22. llonsitne oOBenuHEeHUs (union): ompeneieHue OOBEAMHEHUS, WHUITUAIA3AINS
00beIMHEHUS, 00paIlleHrE K 3JIEMEHTaM 00beTMHECHHUS

23. BBejeHHe HOBBIX THIIOB C TOMOIIBIO typedef

24. TloHsTHE BBIpaXEHUS; IEPBUYHBIC SJIEMEHTBI BBIPAKCHUS

25. Omepani  UHKpEMEHTa W JeKpeMeHTa (++, -- ); TpeQUKCHBIA M MOCTPUKCHBIHA
UHKPEMEHT

26. Berpoennass Qynkius sizeof; e€ wucmonp3oBaHME JUISL  ONpENENICHUs pasMmepa
NEPEMEHHOI onpeneEHHOro TUIa

27. Yuapusle oneparuu(oneparopsl) B C/C++. [Topsaok ux Beimonnenus B C/C++

28. bunapnsie oneparuu B C/C++: apudMeTnueckue onepaniu

S N
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

29. Onepanuu (onepaTopsl) TOOUTOTO MPABOTO U JICBOTO CABUTA ONIEPaH/a IIEJIOT0 THIIA

30. Onepanun (onepatopsl) oTHomeHus B C/C++; mopsnok ux BeinojHeHus. [lonstue true u
false B C/C++.

31. TloGuTOBBIC TIOTHYECKHUE OTIEPALTUN

32. Jlornueckue onepanuu B C/C++

33. Tepnapnas onepanus ?: u €€ UCIOIb30BaHUE B3aMEH omnepaTopa if

34. Onepauus 3ansTasi 4 €€ UCNOIb30BaHUE B ONIEPATOPax (MHCTPYKLHUAX) LIUKIIA

35. Tlonsatne (QyHKIIMM KaK MHOTOKPATHO HCIOJB3yeMOI0 ydacTKa MpPOTrpaMMBbl
(moamporpammbl). Beifenenue B cTeke mamMsTH IS iepeadn GaKTUYECKUX MapaMeTpoB

36. Onmucanue Gynkiuu (mporotui). Cucok GopManbHBIX MTApaMeTPOB, JOIMTYCTUMBIE THUITHI
(opManbHBIX TApaMeTPOB

37. Omnpenenenne GpyHkiuu. Teno GyHKIMM UCTIOIB30BaHUE ONlepaTopa return

38. BezoB (ynkmmu. Mexanusm mnepenaun (HaKTUYECKUX TapaMeTPOB IO 3HAYCHHIO.
Hcnonp3oBanue ykazaTenen 1 nepegayu napaMeTpoB MO CChUIKE

39. Omneparopsl BeIOOpa: yCIOBHBIN oneparop if

40. OmnepaTop BbIOOpA: IEpeKIIOUaTeIh SWitch

41. Omnepatops ukina: for, while, do ... while

42. OnepaTophbl epeavyu yrpaBieHus: return, continue

43. OOpaieHue K 371eMEeHTaM MacCHBa MO yKa3aTesto

44. Tlepemaua maccuBa B (YHKIHIO C TMOMOIIBI0 ykazarens. OOpaimieHue K JJIeMEHTY
JIBYMEPHOTO MaccuBa 1o ykasarento. Oneparopsl new u delete

45. O0bsaBIEHUE TIEPEMEHHBIX Ha BHEIIIHEM YPOBHE, UX 00JIaCTh BUUMOCTH

46. Ot C x C++. IToHsiTHE 00BEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHUS

47. Tleperpy3ka pyHKIIUN (CTaTHIECKAs)

48. Tlousatue KOHCTpYKTOpa. Mcnonp30BaHne KOHCTPYKTOPOB JJIsI MHHUIMATU3ANNUNA BHOBB
CO3JIaHHOM MEPEMEHHOM THIA KJ1acC

49. Tlonsatue nectpykropa. Mcnonp3oBanue AecTpyKTopa

50. ITonsatue o neperpyskax oneparopos. [Ipumep neperpysku oneparopa +

51. Ileperpy3ka yHKIHiIt

52. Tlonarue obmacTv BUAMMOCTH KJIacc U mpaB jgoctyna (public, private, protected)

53. MexaHu3M HacleI0BaHuUs.

54. BuptyanbHble 0a30BbI€ KJIACCHI
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

55. TlonsTre momumopdusma, MexanusM. [Ipumepsl

56. BuptyanbHbie G yHKIIUHA

57. JluHaMu4YeCKHe MOJESIN, METOAbI CHHTE3a JUHAMUYECKUX MOJCIICH.

58. CraTuyeckue MOJIEIH, IPUHITUIT TOCTPOSHHSI, HA3HAYCHUE U 00JIaCTh MPUMEHEHHS.

59. Crioco0bl MaTEeMaTHYeCKOTO OMHMCAHUS TEXHOJOTHMYECKUX CHUCTEM YIPABJICHUS U HX
3JIEMEHTOB. J[eTepMUHNPOBAaHHBIE MATEMATUYECKUE MOJEIIH.

60. Buasl v mopsA0K MOTYyYEHUS CTATUCTUYECKONW MOJIENIA CUCTEMBI.

61. Ommupuyeckue wmonenu cucteM. OCOOEGHHOCTH TOCTPOCHHS W HMCIOJIb30BaHUS
OMIIUPUYECKUX MOJEIEH.

62. Kakwue 3a1aun pemaroTcs nNpu co3aaHuu IudpoBO MOJIECTH CUCTEM?

63. B uem 3akirouaercs 0JIOUHBINA MOIX0 K TOCTPOCHUIO UG POBBIX MOAETeH cucteM?

64. Kakrie OCHOBHBIC CpeICTBa BXOAAT B HHTEp(ENc mporpamMM OJI0YHOTO MOJICTUPOBAHUS
cucrem?

65. Kakne ucxomaHble JaHHBIC HCTIONB3YIOTCS IS peann3aluy 0JI0YHON MOJIETH CUCTEMBI?

66. Ha xakue KaTeropuu moapasaessiroTcsi OJI0KHU, HCIIOIb3yeMbIe TIPU MOCTPOCHUH MOACIH
ABTOMAaTU3UPOBAHHON CUCTEMBI B MOJIEJIbHO-OPUEHTHUPOBOYHOM ITPOECKTUPOBAHUU?

Ilepeuens npakmuueckux 3a0aHUll HA IKIAMEH:

67. OnpenenuTh BBIXOAHOM CHTHAJI TEPMOPE3UCTOpAa B 3aJaHHOM TEeMIIEpaTypHOM
nuana3oHe. BeiBecTH B JBa CTONOIA, HAYAIbHOE COMPOTHUBIICHHE U TEMIIEPATypPHBIHA
KOA(pUIIMEHT 334aTh KaK IMEHOBAaHHbIE KOHCTAHThI

68. CtpykTypa cnenuduKanus, Mo CTPYKTYPhI: MO3UIKs, HANMEHOBAHUE TEXHUYECKOTO
cpencTBa, KonuyectBo. [IporpamMma BBIBOAUT HEOOXOAUMOE TEXHHYECKOE CPENCTBO, IO
BBIOpaHHOW TTO3UITHH

69. PaccuutaTh M BBIBECTM OTHOCUTEIBHYIO TMOTPENIHOCTh N HM3MEPEHHH TOKa |
OTIPEACIUTh YKIIAIBIBACTCS JIM JAHHAS TIOTPEITHOCTh B KJIACC TOYHOCTH MPUOOpa

70. O1eHuTh N KOJIWYECTBO U3MEPEHUM TeMITepaTyphl, Ha HAIMYHE TPYOOH MOTPEITHOCTH

71. PaccunTarh BBIXOJHOM CUT'HAJ 33/1aHHOTO PETYNIATOPA, pacueT BBHIOIHIET QYHKINS

OnpenenuTs BHIXOJHOW CUTHAJ HOPMHUPYIOIIETO Npeodpa3oBares (Ha OCHOBE

HEMHBEPTUPYIOIIETO OTMEPAIMOHHOTO YCUITUTEsS), pAOOTAIONIETO COBMECTHO C

TEPMOAJIEKTPUYECKUM TpeoOpa3zoBaTesieM (CUUTaTh, YTO TEPMOIapa HHEPLIMOHHOE 3BEHO

1-ro mopsiaka, ¢ 3aJJaHHON TOCTOSIHHOW BPEMEHH )

72. COCTaBHUTH aIrOPUTM BBIUHCIEHHs 10 popmyre S = X-Y?
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

73. CocTaBuTh anroputm permenus ais Gpyaxuun Z(X) = X mpu X > 0 u Z(X) = X? npu
X=<0

74. CtpykTypa crienuuKanys, Mo CTPYKTYpbI: TMO3HULUsA, HAMMEHOBAHUE TEXHUYECKOTO
cpezncTBa, KonmdecTBo. [IporpamMma BEIBOOUT HEOOXOJMMOE TEXHHUYECKOE CPEICTBO, IO
BBIOpaHHOW TTO3UITHH

75. Peanmu3oBath 0JI0K-cxeMy Ha si3bike C++

Hauano

Z=7+sin(i)
S=S+1/z

Konen

B

76. Chopmupyiite pa3HOCTHBIN aHaNOT AU hepeHnanTbHOro ypaBHEeHU METOA0M Ditepa

77. llpuBenutre  anroput™M  pemieHus  audQepeHInanbHOTO  YPaBHEHUS  METOJ0M
KacaTeJbHbIX

78. dopmupoBaHre OOBEKTOB W CHCTEM YIPABJICHHS ONMEPaTOPHBIM MeToA0B. IIpuBeaure
MpUMEP aHATUTUYECKOTO MOJYUYECHUS MEPEXOJHON XapaKTEPUCTUKHU C UCTOJIb30BaHUEM
MeToa npeoOpazoBanus Jlammnaca.

79. Ucnonb3ys cxemy pemieHus qudQepeHnaIbHoro ypaBHeHH N-0ro TMOpsiiKa METOI0M
MOHMKEHUSI TIPOM3BOJTHOM, cocTaBpTe W peanu3yite B Scilab cxemy pemeHus
nudepeHnmansHoro ypasuenus 2y +2y'+y =x.
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

80. Jlist cucTeMbl YHMCICHHBIN YpaHEHHH, 3aJJaHHBIX B peKypeHTHOH (popme paspaboTaiite
AJTOPUTM BBIUUCIECHUHN. Peann3yiiTe aroputm u MoayduTe pemeHus B Buje rpaduka
byHKITUN

81. Urto mpeacTaBisieT 3JeMEHT «OJIOK» MpU 0JI0YHOM MOJICITUPOBAHUU CUCTEMBI?

82. Kak opranusyeTcsi B3aUMOJICHCTBUE OT/ICIBHBIX OJIOKOB MIPH
MOJIEJIBHO-OPUEHTHPOBOYHOM ITPOEKTUPOBAHUH MOJIETIN aBTOMAaTU3UPOBAHHON
CHUCTEMBI?

83. Kakoit 0510k ucmonb3yeTcs 11t GOpMHUPOBAHHUS CUTHAJIOB CHHXPOHHU3AIINH B
JUHAMUYECKUX MOJAEISIX?

84. ITo 6;109HOM MOJETH CHCTEMBI OTIPENICTTUTE pealTu3yeMylo repeaaToutas (pyHKIIHo

85. Kakue 610KH SIBISIOTCS OJIOKaMH UCTOYHUKOB Bo3zeiicTBuil B ScilLab/XCos u B
SimInTech
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0) Ilopsinoxk mnpoBeaeHUS] NMPOMEKYTOYHOH aTTeCTALMH, MMOKA3aTeJIM W KPHUTEPHHU
OLICHUBAHMUSL:

[TpoMexyTouHass arrecranus IO AUCHUIUIMHE «OCHOBBI AJITOPUTMHU3ALUANA M CO3LAHHE
UQPPOBBIX MOJEJCH» BKIIOYAET TEOPETHUECKHE BOIPOCHI, MO3BOJIAIONINE OIECHUTH YpPOBEHB
YCBOGHHsI OOYy4alOIIMMHUCS 3HAaHUHM, M TPaKTHYECKUE 3aJaHUs, BBIIBIISAIONINE CTEICHb
c(OPMHPOBAHHOCTH YMEHHH U BIaJJCHUNA, IPOBOAUTCS B POPME IK3aMEHa.

DK3aMeH NPOBOJUTCS B yCTHOU (hopMe 10 TEOPETUYECKUM BOTIPOCAM H 3a/1a4aM.

IToka3arenn u KPUTEPHH OICHUBAHUA IK3aMeHa:

— Ha OILICHKY «om.uunoy (5 6a10B) — 00 yJarOIIHUICs TOJDKEH MOJTHO PACKPBITh COIepKaHNE
MaTepuaia B 0OBeME MpOrpaMMbl AWCHUILIMHBI, YETKO W TPABUIBHO JaTh OMNPEICIICHUS,
NPUBECTH JIOKA3aTEeIbCTBA HA OCHOBE MATEMAaTHYECKUX M JIOTMYECKHX BBIKJIAJOK, MOKa3aTh
HABBIKU UCCIIE0BATEIHCKOM eaTeIbHOCTH. OTBET JOMIKEH OBITh CAMOCTOSTEBHBIN, IIPH OTBETE
UCTIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OLEHKY «xopowio» (4 Oamna) — oOydaromuiics TOMKEH PACKPBITh COJEpIKaHUE
MaTtepuajia B 00bEeMe NpOrpaMMbl JUCHUIUIMHBL, B OCHOBHOM TNPaBWJIBHO JaTh OCHOBHEIC
ompejeNieHuss W TOHATUs TpeaMera. llpu OTBeTe [OMYIIEHBI HETOYHOCTH, HapylleHa
MIOCJICIOBATEIFHOCTh  M3JIOKEHUS, JIOMYIIEHBl HEOOJbIIME HETOYHOCTH IIPH BBIBOJAX H
UCTIOJIb30BAaHUU TEPMUHOB, IPAKTUICCKUE HABBIKH HETBEP/IBIC;

— Ha OIIEHKY «ydosnemsopumenbHoy (3 6ana) — oOyJaroniuiics 10KEH YCBOUTH OCHOBHOE
conepkanue martepuana. [Ipu oTBeTe ompenercHUss W TOHSTHS JaHBI HE YETKO, JOMYIICHBI
OIIMOKH TIPU MPOMEKYTOYHBIX MaTEMAaTUYECKUX BBIKIIAIKAaX B BBIBOJIAX, MPAKTHUYECKUE HABBIKH
cialkie;

— Ha OIICHKY «Hey0osiemseopumenbHoy (2 0amioB) — 00yJaromuics JEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpEeTHYECKOrO0 MaTepHasa, JIOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
N0Ka3aTh MHTEIUICKTYaJIbHBIC HABBIKH PEIICHHS MPOCTHIX 3aaa4. [Ipu oTBeTe MOMyIeHb! Tpyobie
OIMOKKA B OIpeNeNeHHsIX, J0Ka3aTelbCTBA TEOPEM HE MPOBEACHO, HE JaHBl OTBETHI Ha
JIOTIOJTHUTEIIFHBIE ~ BOMPOCHI  TIPENoJaBaTeisi, OTCYTCTBYIOT HAaBBIKHM HCCIIECIOBATEILCKOM
NESITEIIbHOCTH,

— Ha OLICHKY «HeyoosnemeopumenvHoy (1 0ann) — He MOXKeT MoKa3aTh 3HaHUS Ha YPOBHE

BOCTIPOM3BEJICHUS U 00BACHEHHS HH(OpMAIIMK, HE MOXKET MTOKa3aTh UHTEIUICKTYaJIbHbIE HABBIKU
peleHHst MPOCTHIX 3a/1a4, OCHOBHOE COJIepKaHHe yYeOHOro MaTepuaa He pacKphITo.
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Mpunaoxenne 3
METOJUYECKHE YKA3AHMS IO BBIITOJTHEHHIO
KOHTPOJIbBHOM PABOThHI
o JUCIUIIJINHE «OCHOBBI AITrOPpUTMHU3AIMUA U CO3TaAHHUE HI/I(i)pOBbIX MO}:[&]IGﬁ»
OdopmieHre KOHTPOILHOM pabOTHI JOKHO COJEPHKATh CICTYIOIINE TyHKTHI:

a) TurynpHbIA TUCT
b) JIuct ¢ 3amannem
¢) HemocpencTBeHHO caM JTMCTUHT IPrOpaMMBI M OKHO PE3YJIbTaTOB pabOTHI POTPAMMBI.
d) Pedepar
¢) CIMCOK UCIOJIb30BaHHBIX HCTOYHUKOB
3agauu 1151 KOHTPOJILHOM PadoThI

1 3apaua: Beiuuciumo cymmy psoa (no eapuanmam). He ucnonvzosamo cmanoapmmuoie ¢hynkyuu
6036€0eHuUsl 8 CIeneHb U aKxmopua, a HanUcCams c80U QYHKYUU Ol BbIYUCTEHUS YUCIUMEeN U
3HaMeHamens.

No BapuanTa

2 4 2n
CIE N C 10 NN DL CAE.
1. 2 24 @n)t . 0,1 <x<1;nNmax =
15
4 2n
S T N Gy M | N G
2. 2! n! ; -2SXSO,1;nmax=
40
X3 X2n+1
S=x+—+...... +
3. 3! @En+Dl 01 <x <1 nmax = 20
_x x? "
4, ¥ @n+Dl 0.2 <x <0.8; Nax = 20
S=xcosE+x2cos2 4. +x"cosn
5. 4 4 4; 0,1 <x<0,8; nmax =40

6. S:3'X+8'X2+ ...... +n-(n+2)~xn; 0,1SXSO,8;nmax=40

cos 3x cos(2n—1)-x
F oot

S=cosXx + PR )
7 3 @n=D" " 7/5 <X < 7 Nimax = 40
=ﬁ—ﬁ+ ...... + (- )“”-L
] 2 12 2n-@2n=1)+ 0,1<x < 0,8; Nmax = 10
cosx’  cos2x’ cosnx>
S: =+ +..... +
9. 2 3 n+l o 1/5 <x <9/5; Nmax = 40
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Ne Bapuanta

10. 45 0,1 £x<0,8; nmax =40
:ﬁ_ﬁ+ +(_1)n+1 in

1. 3 15 4n’ =1 0,1 <X <1; Nmax = 20
g1y @’ @20

2. n nl ;0,1 <X <1; nmax =20

2 4 2n-2

S=1—3L+SX o ( l)“’1~(2n h-x

3. 3 s @Gn=DY 0,1 <X <0,9; Nmax =
20
S:sinx+Sin22X sinn“x

14. 2? n® /4 < X < 37/4; Ninax
=20

15. S=sinx+2sinx+...+nlsinx > (2 <x <0,8; Nmax = 20

16.

. T . AT .. T
S:xsmz+xzsm22+ ..... + X sin(n—)

18.

. sin 2x sin nx
S=sinx + 2 +...... +

19. n” 0,2 <x<0,8; nmax = 20
3 5 2n+1
S=shx=x+ 2 4 .+
20. 3 @n+Dl 2 <x <0,1; Nmax = 40
2 3 n-1_n
S—tnl+x)=x X+ X 4 LED X
21. 23 n ;-2<x<0,1; nmax = 30

2j 32 <X <25 Nmax = 20

22.

MO L S L L
23. no, 5 5 ; Nmax = 40

x2 cos2— x" cosn—

S=xcos—+ +ot
24. 2 n ;0,1 £x<0,8; nmax =30

S:1+3xz+....+ﬁx2n

n! ) O,ISXSI;nmaXZIO
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Ne Bapuanta

COSE COSI’IE
S=1+ X+ %
26. 1! n! ; O,ISXSI;nmaXZZS
2 2n
S=1-2 4 42
2! 2n)!
27. : ( n), O,ISXSI;nmaleo
3 5 2n+l
R )
28 3 15 4n” -1, 0,1 <x<1; nmax = 30

2 3agauva:

1. Hamumure mporpamMMy, KOTopas: a) BBOAUT C KJIaBUATyphl JBa HEMYCTHIX MaccHUBa
[EJBIX YHCET B IUAaIa3oHe OT HYJS JI0 ACBATH U MeYaTaeT UX Pa3sHOCTh; 0) 3aMEHUTDH dJIEMEHTHI
MaccHBa CpeHUM apu(PMETHUECKUM COCETHHUX SJIEMEHTOB (KpailHUE 3JIEMEHTHI HE TPOTAaTh); B)
KaQKJIbIM DJIEMEHT, KPAaTHBIN TPEM, YBEIUYUTD B JIBa pa3a

2. OgHomepHbIt MaccuB A anuHOW N, ONpeneNnuTh: a) MEPBhI MUHHUMAIBHBIA AJIEMEHT
MaccuBa; 0) BCe 3JIEMEHThl MacCHBa, MPEAUISCTBYIOIINE MEPBOMY MO HOPSAKY HaUMEHBIIEMY
YHCIly, TOMHOXHUTH Ha 3TOT HAUMEHBIIHNH 3JIEMEHT; B) MOACUYUTATh KOJTMYECTBO TAKUX 3JIEMEHTOB
U ONPENIETUTh, HAa KAKUX MO3ULIUIX HAXOASTCS 3TU 3JIEMEHTHI

3. JIByMepHbIii MaccuB pazmMepoM M Ha M: a) 0Tpa3uTh OTHOCUTEIBHO TJIaBHOM IMaroHaIN
(JIeBBIM BEpXHUH YTroJl CTAHOBUTCS MPaBbIM HUKHHUM, a TIPABbI HIKHHUH - JIEBHIM BEPXHHUM); 0)
CYMMY TOJIOKUTENbHBIX 3JIEMEHTOB Ha IIaBHOW JUAroHalu; B) HHJEKC MIEPBOTO HYIIS

4. OnHomepHbI MaccuB B[n] u mpeoOpazoBaTh €ro CleayrmuM 00pa3oM: a) YBEITUYHUTh
KaXKIbIH 2JIEMEHT MacCHBa Ha MAaKCUMAaJIbHBIH 3JIeMEHT; 0) HAaWTH WHIEKC U 3HAYEHHE MTOCIIEeTHETO
MUHUMAJIBHOTO DJIEMEHTAa MaCcCHUBA; B) OTCOPTUPOBAH JIEMEHTHI MAaCCHBA 10 YOBIBAHUIO

5. JIBymepHbIii MaccuB pasmepoM M Ha N: a) 3aMEHUTh HYJISIMH BCE €€ DJICMEHTHI,
pacmooKeHHBbIC Ha TJIABHOW JAMAaroHany; 0) HalTH MPOU3BEICHHUE JIEMEHTOB, PACIIOIOKEHHBIX
Ha MOOOYHOW AMAaroHaju; B) MaKCHMAaJbHBIA M3 3JIEMEHTOB, DPACIIOJIOKCHHBIX Ha TJIaBHOM
JUaroHanu

6. B MaccuBe 1enbIX Yncen ONpeNeNiuTh: a) KOJIWYECTBO YETHBIX M HEYETHBIX 4Hcel; O)
KOJIMYECTBO 3JIEMEHTOB BHE 337]aBa€MOI0 C KJIaBUATyphl AMAla30HA 3HAUEHUH; B) IPOU3BEACHUE
BCEX IMOJIOKHUTENIBHBIX JIEMEHTOB MacCHBa

7. IByMepHBIA MaccHB: a) IOMEHATh MECTAMH CTPOKY, B KOTOPOH PAcCIOJIOKEH JIEMEHT C
HauOOJBIIMM 3HAUYEHUEM, CO CTPOKOHM, COJEp)Kalleil 3JIeMEHT C HauMEHBIIMM 3HAa4YeHUEM
(mpenmosaraeTcs, 4To TaKWe JIEMEHTHI €AMHCTBEHHBI); 0) yKa3aTh MHAEKCHI BCEX 3JIEMEHTOB C
HauOOJIBPIIMM 3HAYCHUEM; B) TMPOU3BEACHHE OJIIEMEHTOB, PACIOJIOKEHHBIX Ha TOOOYHOM
JMaroHanu

8. OIHOMEPHBII MAaCCHUB 3aIOJIHEH 1EIbIMU YuciaaMu. [lepemMecTuTs:

a) HyJIeBBIE JIEMEHTHl MacCHUBa B KOHEII, CIBUHYB OCTaJbHbIC JIEMEHTHI BJIEBO; 0) KOIUYECTBO
MaKCHMaJbHBIX 3JIEMEHTOB; B) cpeHee apupMeTHUeCKOe 3HaYCHUE ITUX FJIEMEHTOB

9. Jlanbl 1Ba MaccuBa paBHOM JIMHBL. [locYUTaTh KOJTUYECTBO JIIEMEHTOB C OJIMHAKOBBIM
MECTOTIOJIOKCHUEM, KOTOpBhIE a) PaBHBI, 0) 3JEMEHT MEPBOTO MaccuBa OOJIbIIE, B) DJIEMEHT
BTOPOTO MaccuBa OOJIbIIE

10. JTan MaccuB HEKOTOPBIX YHUCIOBBIX JAaHHBIX: ) OMPEENIUTh, CKOJIBKO pa3 JaHHOE YUCIIO
BCTPEYAETCS] B MAaCCHBE; 0) yJaJIIUTh U3 HErO BCE NMOBTOPSIOLINECS 3JIEMEHTHI; B) OTCOPTUPOBAB
ero (JTIoOBIM METOJIOM)
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11. Tanbr ogHOMepHBIE MaccuBbl A u B jumHo# N: a) ynopsaodeHHble 10 BO3pacTaHUIO
3JIEMEHTHI MAaCCUBOB; 0) chopMupoBaTh U3 HUX HOBBIN OJHOMEpHBIN MaccuB C; B) HANTH CyMMY
arieMeHTOB MaccuBa C, UMEIOIUX HEYETHBIE HOMEpa

12. 3anotHuTh MaccuB unciaamMu PuOoHaYuM (Kaka0€ W3 3HAYCHUM TOJydaeTcs MyTeM
CIIOKEHMSI IBYX MPEIbIYIINX, IEPBBIN 2JIEMEHT paBeH 1, BTOpoil — 2, TpeTuii — 3, 4eTBEpPTHIN — 3,
u T.1.). JloGaBUTh K d3JEeMEHTaM MacCMBa Ha HEUETHBIX HHJEKCaX 3aJlaHHOe 4YHciIo m (C
KJIABHATYPbI)

13. Jlan MaccuB: a) BBIBECTH €r0 Ha dKpaH; 0) HHBEPTUPOBAThH (ITOMEHSATH MeCTaMH |-mid
AJIEMEHT C TIOCIEAHUM, 2-0M C MPEANOCISAHUM U T.J.) U BBIBECTH; B) IMOACUYUTATH KOJIUYECTBO
3JIEMEHTOB MacCHBa, MPEBBIAIONTNX MTEPBBIA TEMEHT

14. Jlana matpuma M: a) yaanuTh U3 MacCHBa CTPOKY U CTOJIOCII, Ha IEPECEYCHUN KOTOPBIX,
pPacHoJio’)KeH MAaKCUMAalbHBIA 3JEMEHT; 0) OmpeleiauTh KOJUYECTBO 3JEMEHTOB, 3HAUYCHUS
KOTOpBIX JIEXkKAT B 1uana3oHe [yl..y2]; B) HAHTH UX CyMMY

15. LlemouncneHHbIN OJHOMEPHBI MAcCHB: a) IMIUKJIMYECKH (TIOCICTHUN 2JIEMEHT MacCUBa
CTaHOBUTHCS | 3JIEMEHTOM) CABHHYTH 3JIEMEHTHl MaccuBa BrpaBo Ha k mosmmmit (k ¢
KJIaBUATYphl); 0) yIBOUTH BCE HEUETHBIE SJIEMEHTHI; B) 3AMEHUTDH NTOJIOBUHHBIMU 3HAYEHUSIMU BCE
YETHBIE DJIEMEHTHI.

16. Jlan MaccuB MOJOXKHUTEIBHBIX YHCEN, COCTABUTh NIPYTOM MACCHUB, KaKIbIA AJIEMEHT
KOTOpPOTO paBEeH CyMME WJIU MPOU3BEICHUIO COCETHUX 3JIEMEHTOB MCXOJHOTO MacCHUBa (CyMMY
BBIUUCIIATH, €CIM OHa Oojbiie 15, B MPOTUBHOM cllydae — MPOU3BEACHHE). YTOPSIOYUTH MO
yOBIBaHUIO

17. Jan omHOMEpHBII MaccuB D u umcio X: a) mevaraet “/IA”, eciau X COBaaaeT ¢ OJHUM
u3 snemMenToB D, B mpotuBHOM citydae “HET”; 6) mpoBepuTh, €CTh I B MACCHBE OTPHIIATEIIbHBIC
3JIEMEHTBI; B) MOMEHITh MECTAMU MUHUMAJIbHBIN 1 MaKCUMAaJIbHBIM 3JIEMEHThI MacCHBa

18. JIByMepHBIii MacCHB: a) OTCOPTUPOBATH YETHBIE CTPOKHU T10 BO3PACTAHUIO, @ HEYETHHIE —
1o yObIBaHU10; 0) HAWTH, CKOJIBKO pa3 B MACCHUBE MOBTOPSIETCS CaMOE YaCTOE YHCIIO; B) 3aMEHHUTH
9TO YHCIIO Ha a

19. lan maccuB M Ha N: a) yMEHBIIUTH BCE MOJIOKUTEIBHBIC AJIEMEHTHI MacchBa Ha 1, a
OTpUIATENILHBIC — YBEIMYUTH Ha b; 0) BEIUMCIUTH HOMEP MAaKCUMAIBHOTO JIEMEHTa MAaCCHBA; B)
3aMEHHUTh OTPHUIATENIbHBIE AIEMEHTHI MacCHUBa UX KBaJpaTaMu

20. Jan maccuB M: a) moJicyuTaTh KOJIMYECTBO JE€MEHTOB MacCUBa, = MUHUMAJILHOMY U
MaKCHMajabHOMY; 0) MPOBEPUTH, €CTh JIU B MaccuBe () M BEIBECTH HOMED MEPBOTO U3 HAMIEHHBIX;
B) BBIYUCIIUTH CpellHEE apu(PMETHUUECKOE FTIEMEHTOB MacCHBa.

21. B maccuBe MENbIX 4YHCEN ONPEACUTH: a) HOMEp | MakCHMaJbHOTO JJIEMEHTa; O)
KOJIMYECTBO D3JIEMEHTOB BHE 3a/1aBa€éMOT0 C KJIaBUATYphl TUANa30HA 3HAYCHUN; B) CyMMY
3JIEMEHTOB MPEBBIIIAIOIINX YUCIO0 k

22. MaccuB M Ha N 3anofiHeH IebIMU YUCIIAMH: a) B CTPOKE CoJiepKalliel He MeHee 3-X
OTPUIATENIbHBIX YHCEN, 3HAKU DJIEMEHTOB Ha MPOTUBOMIOJIOXKHBIE, 0) OTCOPTUPOBATH UYETHBIE
CTPOKH 110 BO3PACTaHHIO, a HEYETHBIE — IO YOBIBAHUIO; B) HAWTHU Pa3HOCTh MEKY MAaKCUMATbHBIM
¥ MUHUMAJIbHBIM 3JIEMEHTOM MacCcHBa

23. laa maccuB M Ha N: a) 3a0JTHUTH €0 MTPOU3BOJIBLHBIMU YHCIIAMH B JHama3one 10 15; 0)
MEPEHECTH COJEPKUMOE JBYMEPHOTO MacCHBa B OJIHOMEPHBII MAacCUB; B) YNOPSIOUYUThH €0 MO
BO3PACTaHUIO

24. ]IBa OTHOMEPHBIX MAacCHBa: a) HAWUTH MAKCUMAJbHBIN JJIEMEHT M3 JIBYX MAaCCHBOB; 0)
CJIOXHTH AJIEMEHTHI MACCHBOB C OJIMHAKOBBLIMHU WHACKCAMU; B) HAWTH cpeiHee apu(hMETHIECKOe
3HAaYEHHH 3JIEMEHTOB MOJYYMBILIETOCS MaccuBa

25. Jlana MaTpuIla YUCell, ONPEACTUTh: a) MUHUMATbHBIE JIEMEHTHI B TJIABHOUN JIMAarOHAIY;
0) kKakas U3 IMaroHaje MaTPUIIBl COACPKUT OOJIBIIIYI0 CYMMY 3JIEMEHTOB; B) SJIEMEHT B IICHTPE
MaTpHIlbl 3aMEHUTH Ha ()

26. Jlan oTHOMEpHBIM MacCHB, HANTH a) HAUMEHBIIIEE KOJIMYECTBO AJIEMEHTOB, KOTOPHIC
HY)KHO YAAJIUTh U3 MAacCUBA, YTOOBI OH OBUT YHOPSAIOYEHHBIM; 0) KOTUYECTBO MOJOKUTEIBHBIX U
OTPUIATENIbHBIX YHCEN; B) IPOU3BECHHE NIEPBOTO U MOCIEIHETO 3JIEMEHTOB MacCHBa
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27. 3anonHUTh JABYMEpHBIH MaccuB uuciamMu PuOoHauyn (KaxIoe U3 3HAUYCHUI
MOJTy4aeTCsl MyTEM CIIOKEHHUS JBYX MPEIbIIYIINX ). DJIEMEHTHI IJ1aBHOW AUaroHalu pa3ieIuTh Ha
KOpeHb uncina b

28. Jlan maccuB, HAWTH: a) DJIEMEHTHl MAacCHBa, 3HAUYCHHWE KOTOPBIX COBIAJAET C HX
UHJIEKCOM; 0) CKOJIBKO pa3 B MacCHBE MOBTOPSETCS CaMOE€ YacTOE€ YMCIIO; B) CYMMY 3JIEMEHTOB
JIeXKaIUX B IUarna3oHe [a, b].

TeMbl JIs1 BTOPOr0 BONPOCAa KOHTPOJIbHOI padoThl (pedepar) mo BapuaHTam

Ot C k C++. IlonsiTHe 00BEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHUPOBAHUS
[eperpyska ¢pyHKuuit (craTuyeckast)

HpyxecTBeHHbIC )YHKITTH

[Tonsatue koHcTpykTOpa. Mcnonb3oBaHre KOHCTPYKTOPOB J1JIsi MHULIMATU3ALMY BHOBb
CO3JIaHHOM MEPEMEHHOM THIIA KJIacC

ITonsarue necrpykropa. Mcnonb3oBanue qecTpykropa

[TonsiTue o nmeperpyskax oneparopos. [IpumMep neperpysku oneparopa
Konctpykrop xonwuit

Ileperpy3ka KOHCTpYKTOpa

[TonsTHE 0OMAacTH BUAMMOCTH KJIace U IpaB qoctyna (public, private, protected)
10. Yka3zarens this

11. MexanusMm HacnenoBanus. [Ipumepst

12. MHO€ECTBEHHOE HACJIEIOBAHUE

13. BupryanbHbie 0a30BbI€ KJIACCHI

14. TTonsitue nosmmmopduszma, Mmexanu3M. [Ipumepsl

15. BuptyanbHbie GyHKIUN

16. Yncthbie BUpTYyanbHbIE GYHKIIUN

17. Ileperpy3ka onepatopos (+, -, [])

18. Ileperpy3ka omnepatopos (++, --, [])

bl

N

he
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