MUHUCTEPCTBO HAYKH U BbICHIEI'O OBPA3OBAHKS
POCCUNCKOU OEJIEPALIMN

®deepanbHOE roCy1apCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEIKACHHE
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«MaruuToropckuit rocy1apcTBeHHbIN TeXHH4YeCKHi yHuBepcuteT um. .M. HocoBay

77
o2 \ ity 10.02.2023 1.

P - VTBEPKJIAIO
Ity A upekrop UDuAC
;(%gﬂf" ﬁ B.P. Xpamuun

PABOYAS ITPOI'PAMMA JJUCHUITVIMHBI (MOY JIS)

ITPOIrPAMMHPOBAHHUE H OCHOBbBI AJIFTOPUTMH3ALIHH

Hanpasnenue noroToBkH (CrenuaibHOCTh)
27.03.04 YnpasieH#e B TeXHUYECKHX CHCTEMAx

Hampasnennocts (mpoduiib/crieninanmsans) mporpaMmbl
CucTeMbl M Cpe/ICTBAa aBTOMATH3AIUH TEXHOJIOTHYECKHX ITPOIECCOB

YpoBeHb Briciiero oopasoBanus - bakaiaBpuar

dopma oOyueHus
OYHast

Wucruryt/ pakynprer  WMHCTUTYT SHEPreTHKU M aBTOMATH3MPOBAHHBIX CHCTEM

Kadenpa ABTOMaTU3MPOBAHHbBIX CHCTEM YITPABJICHUS
Kype 2
Cemectp -4

Maruurtoropck

2023 rox



Pabouas nporpamma coctasiiena Ha ociose ®I'OC BO - GakanaBpuaT 1o HanpapJICHUIO
noaroroBku 27.03.04 Yipasienue B TeXHHYECKUX cucTemax (npuka3 Munobpnayku Poccun ot
31.07.2020 . Ne 871)

PaGouass mporpamma paccmoTrpeHa W oxoOpeHa Ha  3aceraHuM  Kadeapsi
ABTOMATH3HPOBAHHBIX CUCTEM YIPABJICHHS

25.01.2023, nmpotoxos Ne 7 7
3aB. kadepoii f‘/ﬁ‘/// C.M. Aujipees
/

PaGouast mporpamMma o100pena Metoinueckoit komuceneit MOuAC
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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.ZHI[pCGB

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.KHz[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.KHz[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




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)
M3y4YeHHE MPUEMOB CO3JAHUS AITOPUTMOB MPOrPaMMHUPYEMONM CHCTEMBI U pealn3alius
UX C TIOMOIIBIO AITOPUTMHUUYECKOTO SI3bIKa

2 MecTo 1MCIUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuza [IporpaMmMmupoBaHue U OCHOBBI alTOPUTMH3ALMK BXOAUT B 00sI3aTENIBHYIO
YacTh y4eOHOT 0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

Jns  u3ydeHWs  OUCLUIUIMHBI ~ HEOOXOOMMBbI  3HaHUS  (YMEHMs,  BIIAJEHUs),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUEHHS AUCUUIUINH/ TPAKTHK:

MertpoJorus u cpecTBa U3MEpEeHU

OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOI'O MPOIPAMMHUPOBAHUS

dunocodus

WNudopmaruka

VY4yebHas - NpakTUKa M0 MOJYYEHHIO HEPBUYHBIX NPO(ECCHOHANBHBIX YMEHHH WU
HaBBIKOB, B TOM YHCJE TMEPBUYHBIX YMEHUH M HaABBIKOB HAYyYHO-HCCIIEIOBATEIBCKOM
JEeSITEIbHOCTH

VY4eOHas - 03HaKOMUTEIbHAs IPAKTHKA

[Mudpossie TexHOJIOTHMH OOPaOOTKM MH(POPMALMU B aBTOMATU3MPOBAHHBIX CHCTEMax
yIpaBJICHUs

HauepraTenbHas reoMeTpus U KOMIbIOTEpHAsI Tpaduka

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

[IponBuxeHne HAy4YHOU TPOTYKIIUU

[Tpon3BoACTBEHHAS - TEXHOJIOTHYECKAs (IPOU3BOICTBEHHO-TEXHOJIOTMUECKas ) MPaKTHUKA

DIIEKTPUUYECKUE U3MEPECHUS
TexHuueckue u3MepeHus U mpudopsI
[ToaroroBka Kk caye u caya rocyAapCcTBEHHOT0 HK3aMEHa

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHUS

AUCHUILUINHBI (MOYJIS) ¥ IJIAHUPYeEMble Pe3y1bTAThl 00yUeHHu s

B pesyabprare ocBoeHus aucuuiuinHbl (Moxyns) «lIporpamMmmupoBaHHE M OCHOBBI
QITOPUTMU3ALUNY 00y4JaIoLINICs T0JIKEH 00J1a1aTh CIeTyIOUMMHA KOMIIETCHIIUAMU:

Kon nanukaTopa NHnukaTop MOCTHXEHUS! KOMIIETCHITUH

VYK-1 CriocobeH ocyiecTBIATh MOUCK, KPUTHIECKUM aHATN3 U CHHTE3 HHGOPMAIINH, TIPUMEHSTh
CUCTEMHBIH MOJAXO0/1 IJIsl peIlICHUs] IOCTaBICHHbIX 3a1a4

YK-1.1 AHanusupyer 3a/1auy, BbIIeIsIs ee 0a30BbIe COCTABISIONINE, PACCMAaTPUBAET
U TpeasaraeT BO3MOXKHbIE BapHaHThl PELICHHs IIOCTABICHHOM 3ajau,
OLICHMBAsI UX JIOCTOUHCTBA U HETOCTATKH

YK-1.2 Omnpenensier, UHTEPIIPETUPYET U PAHKHUPYET HH(POPMAIIHIO, TPEOYEMYIO IS
peleHys] MOCTaBICHHON 3aJayM; OCYILECTBIIAET MOMCK HMH(pOpMALUU IO
pa3IMYHbIM TUIIAM 3aIIPOCOB

VYK-1.3 IIpu  oOpabGotke wuwHpOpManuu omM4YaeT (GakTel OT  MHEHHH,
MHTEPIIPETAli, OLEHOK, (OPMHUPYET COOCTBEHHBIC MHEHUS U CYXICHHS,
apryMEHTHUPYET CBOU BBIBOJIBI M TOUKY 3PEHUS

OIIK-6 Crnocoben pa3zpabaTbiBaTh M HCHOJIB30BATh AITOPUTMBI U MPOTPAMMBI, COBPEMEHHBIE
UH(QOPMALMOHHBIE TEXHOJOTHH, METOABI U CPEICTBA KOHTPOJIS, JUATHOCTUKU M YIpaBIICHUS,
NPUTOJHBIE JJIS TPAKTUYECKOTO TPUMEHEHHS B cepe cBoeH mpodeccnoHaIbHOM AeITeTbHOCTH

OIIK-6.1 Pa3zpabarpiBaeT airOpuTMBI ¥ TPOTPAMMBI JJISI TPAKTUYECKOTO




pUMeHEHUsI B chepe cBoel mpodheCCHOHAIBHOMN eI TEIHhHOCTH

OIIK-6.2 Hcnonp3yeT coBpeMeHHbIE METOJIbI U CPEACTBA KOHTPOJIS, IUArHOCTUKU U
yIpaBlIeHUS Ui NPAKTHUECKOro NpuUMeHeHHs B cdepe  cBoeit
po(heCCUOHAILHON NEATENLHOCTH

OIIK-6.3 Hcnonb3yer coBpeMeHHbIe HH(POPMAIMOHHbIE TEXHOJIIOTUU B cdepe cBoeit

podheCCHOHATLHOMN TSI TSIHHOCTH




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO6mas Tpy10€MKOCTh AUCITUTUTMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

HUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaJ. 4acos;
— BHEAYJIUTOpHasA — 4 aKaJ. 4acos;

— caMoCTOsITeNNbHAs paboTa — 36,3 akajl. 4acoB;
— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;

— MOJTrOTOBKA K hK3aMeHy — 35,7 akaj. yac

®dopma aTTecTalum - SK3aMeH

AynuropHas = =
o | KOHTAKTHAs pabora E 5 dopma TeKyILEro
=
Paznen/ Tema SE (B axaj. vacax) E = Bun o KOHTPOIY Kon
S 3 ©| caMOCTOSTENbHOM | ycreBaeMoCTH U
JCHHUTLTAHB 5 [ . | xomnerenn
O g £ paboThI MPOMEKYTOYHOH
nab. | mpakr. | &3
Tlex. 23 aTTeCcTaluu
3aH. | 3aH. | QU &
1. OcHOBHbIE TTOHATHUS
IpOrpaMMHPOBAHHS
1.1 AJNTOpUTMBIL,
CamocTosTenpHOe Brinosnnenue
OTpCICIICHHC, croco0k! 2 2 1,3 |u3ydeHHe yueOHOM| MpaKTHYECKOH YK-1.1,
3aMHCH. Mertonst ’ v y p OIIK-6.1
JUTEPATYPBI paboThI
pa3paboTku
1.2 OcHoBHBIE BUBL, dTanbl| 4
TIPOEKTUPOBAHUS u CaMocTosTenpHOe Beinonnenue VK-1.1
JKN3HEHHBIHA LUK 2 2 3 |u3yueHue yueOHOM| mpakTHUECKOU OIK 6 ’1
MPOTrPaMMHBIX TPOJIYKTOB. JUTEPATyPbI pa6ortsl, KP ’
CraniapThl Ha pa3paboTKy
HUroro no pazneny 4 4 4,3
2. CTpyKTypHO-MOAYIBHOE
pOrpaMMHPOBaHHE
2.1 IIporpamMmupoBaHue Ha
s3pikax  C/C++.  Andasur,
CaMocTosTenpHOe Beinonnenue
THOBI  JaHHBIX. OCHOBHBIE o g VK-1.1,
2 4 6 |u3yueHue yueOHOM| mpakTHUECKOU
MOJIOKEHUSI  CTPYKTYPHOTO OIIK-6.1
JIUTEPATyPbI paboTbl
MPOTrPaMMUPOBAHUS:
OIIePaTOPh! YIPABICHUS
2.2 MaccuBsl: OJHOMEpHBIE
W MHOTOMEpHBIE MacCHBBHI.
CaMocTosTenpHOe Beinonnenue
CTpYKTYphI,  CUHTAKCHC. 4 6 3 |u3yuenue yuebHoii| mnpaxruueckoit YK-1.1,
OO0sbsBienue tuna: typedef. v Y P OIIK-6.1
JIUTEPATyPbI paboTbl
Ilepeuncnenns.
OO0beMHeHNS 4
2.3 ®yukuuu. OObsBICHUS
CaMocTosTenpHOe Beinonnenue
u ompeneneHus (yHKIUU. o . VK-1.1,
4 6 4 |u3ydeHue yuyeOHOM| MPaKTUYECKOI
CTpyKTYpBl U MacCHUBBI Kak OIIK-6.1
JIUTEPATyPbI paboTbl
napameTpsl GyHKIUH
2.4 Beoa/seiBog B C/C++.
CaMocTosTenpHOe Beinonnenue
OTKpbITHE W 3aKpbITHE o .
o N 2 4 4  |u3ydeHue yueOHOH| mNpaKTHYECKOH
MIOTOKOB. Daiinosslit
JUTEPATYPBI pa6ortst, KP
BBOJI/BBIBOJ
HUroro no pazneny 12 20 17




3.

OOBEKTHO-OPUEHTHPOBAHHOE

nporpammuposanue (OOI)

3.1 OcuoBsr OOII. Knaccel.

Onucanue KJjlacca u CaMocTosTenpHOe Beinonnenue VK-1.1
ornpeJesicHHe 00BEKTOB. 2 2 3 |u3yueHue yueOHOM| mpakTHUECKOU OHK—é ’1
Konctpykropst u JUTEPATYPHI paboTbl ’
JIECTPYKTOPHI
2 o] ||| | S Buemene | i
BuptyanbHble Knaccsl 4 v Y P OIIK-6.1
JUTEPATYPHI paboTbl
3.3 Tleperpy3ka (QYHKIHA.
Konctpyxrop KOTIHH. CaMocTosTenpHOe Brinmonnenne
Ileperpyska orepaTop. o . YK-1.1,
4 4 3 |u3yuenue yueOHOH| mpaKkTHUECKON
IIpumenenne OIIK-6.1
JIUTEPATYPBHI pabotsi, KP
nonumopdusma.
Bupryansasle QyHKIMN
HWroro no pazneny 10 8 9
4, [Ipuknagxoe
pOrpaMMHPOBaHHE
41 Tusamieckue CaMOCTOSITeJ'ILHO(i BI)II'IOJ'IHCHI/I(‘: VK-1.1,
crpyxrypst. CopraposKa 4 1 3 |u3ydueHue yuyeOHOH| mpakTHYECKOH OITK-6.1
’ JUTEPaTyphl paboTbl ’
4
4.2 Pexypcus u urepauus.
Pexypcus KaK METOJ CamocTosTensHoe Brimonuenne
N N . VK-1.1,
BBIYHCICHHUH. I'padsr. 4 1 3  |u3yuenue yueOHOI| mpaKkTHUECKON OITK-6.1
ITouck, mocraHoBka 3anaud, JIUTEPATYPbI paboTs ’
BUJIBI
HUroro no pazmeny 8 2 6
Uroro 3a cemectp 34 34 36,3 9K3aMeH
Hroro nmo aucruminHe 34 34 36,3 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanu  NPEAyCMOTPEHHBIX BUIOB y4eOHOM paboThl B  KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUN B MPENOAaBaHUN AUCHUILTUHBI «[IporpaMmupoBaHre U OCHOBBI
AITOPUTMU3ALMN» UCTIONB3YIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
npencTaBieHuid no kypey «lIporpammupoBaHue M OCHOBBI aNTOPUTMM3AIMHIY MPOUCXOTUT C
UCIIOJIb30BaHUEM MYJIBTUMEAUHHOTO O00PYAOBAHUSL.

Teopernueckuii Kypc BKIIOYAET: BBOJIHYIO JIEKIHIO, TIEPBOE PEICTABICHUE O TIPEIMETE
¥ 3HAKOMHUT CTYJIEHTOB C Ha3HAYCHHEM M 3a/JladyaMH Kypca; MPOOJIEMHBIE JIEKIIUU SBISETCS
pe3yNbTaTOM YCBOEHHUS MOJYYEHHOM HHQPOpMAIMH MOCPEICTBOM IMOCTAHOBKU MPOOIEMHOIO
BOIIPOCA U TIOUCKA ITYTEH ero pelIeHns; JIEKIUN — KOHCYIbTAalluH, N3JI0KEHHE HOBOTO MaTepHrasa
COIPOBOXKAAETCS MOCTAHOBKOM BOMPOCOB U JUCKYCCHEN B TOMCKaX OTBETOB HA 3TU BOIIPOCHI.

B xoe mpoBeeHus TEKIIMOHHBIX 3aHATHI ITPEyCMaTPUBACTCS:

- HUCHOJIb30BaHUE BJEKTPOHHOTO JEMOHCTPAIMOHHOTO MaTepuaiga M0 TeMam
00BEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMUPOBAHMS;

- UCTIOJIb30BaHUE IEKTPOHHBIX YUEOHUKOB I10 OT/ICIbHBIM TEMaM 3aHATHI;

- BCTPEYH C MPEJCTABUTEIISIMU MPOCKTHBIX U 00CITYKHBAIOIIUX MPEIIPUATHIA: BCTPEUH C
MPEACTaBUTEISIMU  MPOCKTHBIX H  oOcmyxkuBaromux npeanpusaruii: 000 «OCK», 00O
«Hugpopmcepsuc MMK», 3A0 «KoucOM»y; mpennonaraemele Tembl BcTped «lIpumeHeHue
TEXHOJIOTHH OOBEKTHO-OPHUEHTHUPOBAHHOTO MPOTPAMMHUPOBAHMS JUIsI Pa3paOO0TKH 00y4aromux
porpaMM-TpeHaxxkepoB», «IIporpammuoe obecriedeHre COBpeMEHHOM CUCTEMBI YIIPABICHUS;

- aKTUBHbIE M WHTEPAaKTUBHbIE (OpPMBI OOyuUeHHs: BapHAaTHBHBINA OIPOC, IHUCKYCCHUH,
YCTHBI OMpOC, KOHTPOJIbHAasE paboTa, TECTOBBIA OMPOC, WHIANBUAYAIbHAS —«3alIUTa»
MPaKTUYECKUX padoT U T.1.

JIeKIIMOHHBIA MaTepHuan 3aKperuisieTcss B XOJe MPaKTUYECKUX padoT, Ha KOTOPBIX
BBITIOJHSIOTCS TPYIIOBbIE WM WMHIUBUAYalbHbIE 3aJaHusl 1O MpoiineHHoN Teme. YacTb
NPaKTUYECKUX 3aHATUN MPOBOJUTCA B MHTEPAKTUBHON (pOpMe C MCIIOJIB30BAaHUEM CIICAYIOIINX
METO/IOB!

- paboTta B KOMaH/ie, MpeAyCMaTpPUBAET COBMECTHYIO JI€ATEIbHOCTh CTY/IEHTOB B IPYIIIE
O] PYKOBOJCTBOM JIMJEpAa, HANpPaBICHHYI0 Ha pelIeHue oOImeld 3ajadu ¢ JIeJICHUEM
OTBETCTBEHHOCTH U MOJIHOMOYUIA;

- mpobieMHOe O0y4eHHe, KOTOpO€ 3aKII0YaeTcsi B CTUMYJIMPOBAHUU CTYIEHTOB K
CaMOCTOSITENIbHOM «100bI4Ye» 3HAHUM, HEOOXOAUMBIX JJIsl pEIICHUS KOHKPETHOM MPOOJIEMBbI;

- KOHTEKCTHOE OOyueHHe, KOTOpPOE€ IMO3BOJISICT YCBOMTH MAaTepual ITyTeM BBISBICHHUS
CBs3€H MKy KOHKPETHBIM 3HAHHEM U €r0 IPUMEHEHHEM;

- o0yueHHe Ha OCHOBE OMbITa, aKTUBH3AIMs NTO3HABATEILHON JAEATEIbHOCTU CTY/ICHTOB
3a CUET aCCOLMAIIUU UX COOCTBEHHOT'O OMBITA C IPEAMETOM U3yUECHHUS.

CamocrosaTenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOSITENIbHON MPOpaboTKe B
MIPOLIECCE BBHIMOJIHEHUS JOMAITHUX U KOHTPOJBHBIX paboT, a Takke B Mpoliecce MOATOTOBKU K
YCTHOMY OTIPOCY, TECTUPOBAHUIO M UTOTOBOM aTTECTAIIH

6 YueOHO-MeTOOMYECKOE 0O0ecIeYeHHe CAMOCTOSITe IbHOM padoThl 00y4aromuXxcst
[IpencraBieHo B mpuioxeHuu 1.

7 OueHOYHbIE CpeICTBA ISl IPOBeIeHUsI MPOMEKYTOUYHOM aTTeCTaAlMU
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUIIIMHBI (MOTYJIs1)



a) OcHoBHas1 TUTEpaTypa:

1. Camapuna, U. I'. [IporpaMmmupoBanne U OCHOBBI aJITOPUTMHU3AIUY : y4eOHOE TTOCOOHE.
Y. 1. Kypc nexmmii / U. I'. Camapuna. - Marauroropck : MI'TY, 2013. - 1 a1eKTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=908.pdf&show=dcatalogues/1/11188
81/908.pdf&view=true (mata oOpamenus: 14.09.2022). - Makpooosekt. - Teker
AJIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

2. NaseinoBa, H. A. IIporpammupoBanue / JlaBsimoBa H.A., boposckas E.B., - 3-e u3zn.,
(31.) - MockBa :BUHOM. JI3, 2015. - 241 c.: ISBN 978-5-9963-2647-1. - TeKkcT : 31eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/544438 (mara oOpamenus: 18.09.2022). — Pexum
JIOCTYIIA: MO TIOIHCKE

0) lonotHuTeEILHASI TUTEPaTypa:

1. [Mony6ennea M. C/C++. Tlpouenyproe nporpammupoBanue / M. TloxyOeHiesa. -
Canxkr-IlerepOypr : BXB-IlerepOypr, 2010. - 448 c. - ISBN 978-5-9775-0145-3. - URL:
https://ibooks.ru/reading.php?productid=18410  (mata oOpamenus: 18.09.2020). - Tekcr:
3JIEKTPOHHBIN

2. IaBmosckas T. C/C++. CrpykrypHOE U  OOBEKTHO-OPHEHTHPOBAHHOE
nporpammupoBanue. [Ipaktukym / T. [TaBnosckas, FO. [ynak. - Cankr-IlerepOypr : Ilutep,
2011. - 352 c. - ISBN 978-5-459-00613-1. - URL: https://ibooks.ru/reading.php?productid=21762
(mata oopamenus: 18.09.2022). - TeKcT: 3ME€KTPOHHBIMN.

3. Amapuna 1. B. O0beKTHO-OPHEHTUPOBAHHOE MTpOrpaMMupoBanue B C++: JIeKuuu u

yOopaxHeHus. YdeOHoe mocobme musa By3oB / WM.B. Amapumna. - Mocksa: ['opsgas
JImaug—Tenexkom, 2012, - 320 c¢. - ISBN 978-5-9912-7001-4. - URL:
https://ibooks.ru/reading.php?productid=333353  (mara oOpamenus: 18.09.2022). - TekcrT:
JJIEKTPOHHBIN

4. Xabubymmun W. ITlporpammupoBaHue Ha si3bIke BbICOKOro ypoBHs. C/C++ / M.
XabubymmuH. - Cankt-IletepOypr : BXB-Iletepoypr, 2010. - 512 c. - ISBN 5-94157-559-9. -
URL: https://ibooks.ru/reading.php?productid=18532 (mara obpamienus: 18.09.2022). - TekcrT:
JJIEKTPOHHBIN

5. Kybenckuit A. CTpyKTypel H aJIrOpUTMbl OOpaOOTKH JTaHHBIX: OOBEKTHO
OpPUEHTHPOBaHHBIN moaxon W peanmuszauus Ha C++ / A. KyGenckwii. - Cankr-IlerepOypr :
bXB-Ilerepoypr, 2010. - 464 c¢. - ISBN  5-94157-506-8. -  URL:
https://ibooks.ru/reading.php?productid=18563  (mata oOpamenus: 18.09.2022). - Tekcr:
3JIEKTPOHHBIN

B) MeTonnyeckue ykazaHus:

1. Camapuna, U. I'. [IporpaMmmupoBanre U OCHOBBI aJITOPUTMHU3AIUY : y4eOHOE TTOCOOHE.
Y.3/W.T. Camapuna, A. P. bounapesa ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 sanektpoH.
OTIT. JTUCK (CD-ROM). - 3aru. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1485.pdf&show=dcatalogues/1/1124
014/1485.pdf&view=true (mata oOpamenus: 14.09.2022). - MakpooObekT. - TekcT:
JIEKTPOHHBIN. - CBeieHus 1ocTynHbI Takke Ha CD-ROM

2. CamapuHna, U. I'. [IporpaMmmupoBanne U OCHOBBI AJITOPUTMHU3AIUH: yaeOHOe TTocodue /
N.T. Camapuna, A. P. bornapesa; MI'TVY. - Marautoropck: MI'TY, 2018. - 71 c.: Ta0:m., cxeMmsl,
nuarp. - Tekcr : HemocpeaCTBEHHbIN

3. Camapuna, U. I'. [IporpammupoBanue 1 OCHOBBI AITOPUTMU3ALUH : TpakTUKyM / . T
Camapuna, E.}O. Myxuna, A. P. bounapesa; MI'TY. - Marautoropck : MI'TY, 2021. - 47 c. :
TalJI., CXeMBI, TUarp. - TeKCT : HETMOCPEICTBEHHBIN.




r) [Iporpammuoe obecneuenne u UHTepHeT-pecypcebi:

IIporpammHoe o6ecnneuenne

HaumenoBanue N

10 Ne norosopa Cpoxk neiicTBuS TULIECH3UU
MS Office 2007 |y, |35 41 17.09.2007 Geccpoumo
Professional
7Zip CcBOOOTHO 0OeccpouHO
FAR Manager |cBo0O0IHO 0ECCPOYHO

IMpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBaHue xypca CchlIKa

MexnyHaponHas 0a3a MOJTHOTEKCTOBBIX
»ypHaoB Springer Journals
DJNEeKTPOHHBIE  pecypchl  OMOIMOTEeKH
MI'TY um. I'.11. HocoBa
Nudopmanmonnas cucrema - EgmHoe
OKHO JIOCTyMa K HMH(OPMAIIMOHHBIM
[TouckoBas cucrema Axanemus Google
(Google Scholar)
Harmmonanbuasa
MH(POPMAIMOHHO-aHATIUTHYECKas URL: https://elibrary.ru/project_risc.asp
cucteMma — Poccuiickinii HHAEKC HAYIHOTO

9 MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne T CIUNIUHBI (MOTYJIs1)

http://link.springer.com/

https://magtu.informsystema.ru/Marc.html?locale=ru

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

MarepuanbHO-TEXHHYECKOE 00ecrieueHre JUCIUTUINHBI BKIIIOYACT:

VY4deOHble ayJUTOPUH IS IPOBEACHHS 3aHATHIA JIEKIIMOHHOTO TUMA - MynbTUMeAuiiHbIC
CpEeIICTBA XpaHEHUs, Iepeiavul U MpeACcTaBIeHUs HHDOpMaLUU

VYueOHas ayIuTOpHs Ui NPOBEACHUS MPAKTHUECKUX 3aHATUH (KOMIBIOTEPHBIN Ki1acc
ayn. 448) - IlepconanpHbie KoMIbiOTephl ¢ TaketoM MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNIbHYIO CPEly YHUBEPCUTETA

[Tomemenust a8 caMOCTOSATENBLHOM  paboThl  oOywaromuxcs - llepcoHanbHbIE
KommbioTepsl ¢ makerom MS Office, Bbixonmom B MHTEpHET M ¢ JOCTYNIOM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA

VY4eOHble ayTUTOpPUM JJsl TPYNIOBBIX M WHAMBHIYaJIbHBIX KOHCYJIBTAIMH, TEKYILETO
KOHTPOJIS M MPOMEKYTOYHBIX KOHCYJIbTaIMH - JIOCKa, MyJTbTUMEUUHBIA TPOCKTOP, SKPaH

[Tomemenne Uit XpaHeHHS U NPO(PUIAKTHYECKOTO OOCIY)KMBAaHUS — y4eOHOTO
o0opvnoBanus - CTesiaxu JUlsl XDaHEHUs! V4€OHO-METOINYECKUI TOKVMEHTALUN



IIpunoxenne 1
6 YueOHO-MeTOAHYeCKOe o0ecedeHne cCaMoCTOATeIbHO padoThl CTY/IEeHTOB

[To muctunnmue «lIporpaMMupoOBaHHE UM OCHOBBI ANTOPUTMHU3ALMU» MPETYCMOTPEHA
ayJUTOpHAs M BHEAYJUTOPHAS CAaMOCTOsTeNIbHAs paboTa 00yUJarommuXCsl.

AynutopHas caMoCTOsITeNIbHAsi paboTa CTy/IEHTOB Ha J1a00paTOPHBIX 3aHATUAX MPOUCXOAUT
M0JT KOHTPOJIEM MPEMNO/IaBATENSI B XOC BHIMOTHEHHSI TPAKTHYECKUX padOT, TP PEIICHUH 3a/1a4 U
BBITIOJIHEHUH YITPAXKHEHUH, KOTOPBIE JIJIsl CTYJIEHTOB ONpPEIEseT MIPENo1aBaTellb.

BHeaynurtopHas camocTosTenbHas paboTa OCYIIECTBISETCS B BHUJIE MPOpabOTKM MaTepuasa
MPAKTUYECKUX 3aHSATUH, BBINIONHEHUS JIOMAIIHUX 33JaHUd W TPH KOHCYIbTAIllUAX C
MIPETo/1aBaTEIIEM.

HaumeHoBaHMe pa3jesa THCUMILIMHbBI Ilepeyenb npakTHYecKUX padboT

—_—

OcHOBHbIE IOHATHS TPOIrPAMMHUPOBAHUS PazpaboTtath anroputm 1o 3a1aHuio

Onepanuu 1 BeIpaXXeHUs
VYcoBHbBIE OIIEpaTOPhI
Oneparopbl LIUKIOB
Onepartopsl [UKIOB
Maccusbl

CrpyKTypbl

VYkazarenu

DyHKIUU

CTpyKTYpHO-MOYJIbHOE IPOTPaMMHUPOBAHUE

Cosnanue o0ObekTa THIa class
KoHCTpyKTOpPBI U 1ECTPYKTOPHI
Hacnenosanmue
MHoXeCcTBEHHOE HaCJIeJOBaHNE
BupryansHbie Ki1accsl
[Teperpyska dyHKIIHIA
[Teperpy3ka onepaTopoB

OOBEKTHO-OPUEHTUPOBAHHOE
MPOrpaMMHUPOBAHKE

A R ol - R e

D HIIATHOE IPOrDAMMUDOBAHIC 1. bubnuoreka cTaHAapTHBIX MAOIOHOB
p A porp p (STL — Standard template library)

IIpumep 3K3aMeHAIMOHHOIO OWJIeTa
1. Andasur s3eika C/C++
2. Tlonsatue obnacTu BUAUMOCTH KJacc u mpaB aocTyma (public, private, protected)
3. JlaH MaccuB: a) BRIBECTH Ha 9KpaH CHayajla €ro HeOTPUIaTeIbHbIC SJIEMEHTHI, 3aTeM
OTpHILIATENbHBIE; 0) BEPHO JIM, UTO CyMMa 3JIEMEHTOB, KOTOpbIe Oosbie 20, mpeBbIIaeT

a (pyHKIHsT)

IIpumep BapuaHTa KOHTPOJIBLHOM padoThl Nel
1. ®yHkuud, onpeaeaeHue
2. B kakom ciyuae He TpeOyeTcs mporoTun pyHkmuu? [Ipumep
3. TI'moGanmbHBIC IEpEMEHHBIE, TPUMEP
4. Haiitu ommoOKy:

int f(int a, int b);




void main()

5. Pemmts ¢ momomipio GyHKIMH:

Xx—a, ecmux =>0;
Z= , A€ 4 BBOOUTCA C KHaBI/IaTypI:I
x/2, ecmux <0;

6. Hamucate mporpammy, B KOTOPO#l (YHKITUS HAXOAUT CYMMY 3JIEMEHTOB MacCHBa,
UMEIOUINX HEYEeTHbIC 3HAUCHUS

IIpumep BapuaHTa KOHTPOJIBLHOM padoThl Ne2
1. HNakancynamus —
2. Tepser nu onepaTop NpH Neperpyske 4ro-1u0o0 U3 CBOUX (PYHKIMOHAIBHBIX UCXOIHBIX
BO3MO>KHOCTEM?
3. IlpaBunen nu ¢pparmeHt (cozgaHue BUPTyadTbHON QyHKINH)?

class B {
public: virtual int f (int a) = 0;

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

4. Ileperpy3utb onepartop +

IIpumep BapuanTa qoMamHeil padorsl Nel
[IporpaMMupoBaHue HUKIIOB U YCIOBHBIX OIlepaTOopoB. HalTu cymMMy psifia py pa3iInyHbIX U
3aJJaHHBIX 3HAUYEHHSIX EPEMEHHOM psijia ¥ 3alaHHOM YHUCIIE €r0 YWICHOB:

2n
v (2:X) ; 0,1 <x<1;nmax=15

S = 2-x)° +(2'x)4 et (=D ——
2 24 (2n)!

IIpumep BapuanTa noMamHei padorbr Ne2

[Iporpamma u3 AByX GyHKIHI; B TepBoi GyHKIMK (Main) BBOASATCS KOHKPETHBIE MACCHUBHI,
BbI3bIBAaeTCsl BTOpass (QyHKuus. BTopas ¢GyHKIMS TpPOM3BOIUT 3aJaHHbIE OIEPALUU Haj
3JIeMEHTaMU MacCHBOB, NEPEIaHHbIMU B (DYHKIIMIO, U BO3BpalIaeT pe3ybTaT:
Jnst 3amanHO# MaTpHIlbl pazMepoM 8 Ha 8 HaiTh Takoe k, 9ToObI kK-Tast cTpoka MaTpuIibl
coBnajiajia ¢ kK-TeIM CTOJIOIIOM; HAWTH CYMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPbIE COJIEPKAT XOTS

OBI OVH OTPUIATEIBHBINA YJIEMEHT.



7 OneHouHbIe CpeAacTBa AJid NIPpOBeAeHUA npomemy'rotmoifl arrecranuu

a) [lianupyembie pe3yJbTAaThbl 00yUeHHUs U OLlEHOYHbIE CPeJACTBA ISl POBEACHUA NMPOMEKYTOUYHOM aTTecTalluu:

Ilpunoxenue 2

CrpyKTypHBI
JJIEMEHT

KOMIICTCHIIU

[Tnanupyemble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpEICTBA

YK-1: Cnnoco0eH ocymecTBJIATh NOUCK, KPUTHYECKHU I AHAJIN3 U CHHTEe3 MH(OPMaIlUU, IPUMEHATH CUCTEMHbIH MOIXO0/ 1JISl PelIeHHs MOCTABJIEHHbIX

3agav

YK-1.2

Omnpenenser, UHTEPIPETUPYET U PAHKHUPYET
uHpopManuio, TpeOyeMylo JUIsl peIIeHUs
IIOCTABJICHHOHN 3aJ]auM; OCYIIECTBIISECT ITOHCK
UHpOpMAlMM 1O  PA3JIMYHBIM  THUIAM
3aIpOCOB

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. OcHoBHble 3Tansl anroputMuzanuu. Ilocranoska 3agaun. IToctpoenne mareMaTn4ecKon

mogenu. Pa3paboTka anropurma pemenus 3azaa. [IporpammupoBanne

Oransl paboT M0 CO3aHUI0 TPOTPAMMHBIX TPOTYKTOB

CocraBieHne TEXHHYECKOTO 3aJaHNs Ha TPOrPaMMUPOBAHNE

TexHU4EeCKUH ITPOEKT M0 CO3JaHUIO IPOrPAMMHBIX IIPOLYKTOB

PaGouast nokymenrtanus (padounii mpoekT). OCHOBHBIC BHJIBI

JKn3HEeHHBII UK IPOrPaMMHBIX IPOJYKTOB

MapkeTHHr u cenu@ukanys IporpaMMHOro MPOAYyKTa

[IpoexkTupoBaHue CTPYKTYpbl IPOIPAMMHOTO NMPOAYKTA

. IIporpamMMupoBaHue, TECTUPOBAHKUE U OTIAAKA IIPOrpaMm

10 JIOKyMEHTUPOBAaHKE POIPAMMHOI0O IPOAYKTA

11. BeIxog mporpaMMHOTrO IPOAYKTa Ha PHIHOK MPOTPAMMHBIX CPEJICTB

12. DxcrutyaTanusi 1 CONPOBOKIEHUE POrPAaMMHOI0 TPOIYKTA

13. CusiTHe pOrpaMMHOIO NPOJYKTA C MPOJAKU U OTKA3 OT COMPOBOKIACHUS

14. OcHOBHBIE BHABI, ATamlbl IPOCKTHUPOBAHUS W JKU3HEHHBI LMK I[POrPaMMHBIX
IIPOJYKTOB

15. Crannmaptel Ha paszpaborky. CraHmapTbl Ha pa3pabOTKy MPHUKIATHBIX HPOTPAMMHBIX
CpelcTB. JJoKyMEHTHpOBaHKE, CONPOBOKIACHUE U DKCIUTyaTalis IPOTPaMMHBIX CPEICTB

16. IIpyHIMIBI IPOEKTUPOBAHUS AITOPUTMOB

Ilepeuenv npakmuyeckux paoom:

00N U AW

1. bubnmoreka cranmaptaeix 1madmonoB (STL — Standard template library):
pacrpenenuTeNy NaMsIT!, PEANKATHI, GYHKIIUNU CPAaBHEHHS U 00BEKTHI-()yHKITHH

2. bubnmoreka cranmaptaeix 1madmonoB (STL — Standard template library):
CTPOKOBBIN KJ1acC

3. bubmuoreka cranmaptabix mabnoHoB (STL — Standard template library): xmace

vector




CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

4 bubnuoteka crangaptabix mabiaonos (STL — Standard template library): knmacc list
5. Jnnamuyeckue cTpykTypbl. COpTUPOBKA

6 Pexypcus u urepanus. Pexypcus kak METO BEIYUCICHUN

7 I'padsr. [Touck, mocTaHOBKA 3a/1a4u, BUBI

OIIK-6: Cnioco0eH pa3padaTbiBaTh M HCIOJIb30BATH AJITOPUTMBI M IPOrPaMMBbl, COBPeMeHHble HH(OPMAIMOHHbIE TEXHOJIOTHU, METO/IbI U CPEACTBA
KOHTPOJISA, TMATHOCTUKH W YIIPABJICHUS, IPUTOHbIE I MPAKTHYECKOT0 NpuMeHeHus B cepe cBoel NpodeccHOHAIbHOM AesITeIbHOCTH

OIIK-6.1

Pa3pabaTbIBaeT alropuT™MBI M IPOrpPaMMBbI
JUIS IPAaKTUYECKOT0 MPUMEHEHUs B cepe
CBOCH MpodeccCHOHANBHON IeITeTbHOCTH

Ilepeuens meopemuueckux 60npocos K IK3ameny:

ITonsaTHe anropur™ma

Knaccudukamnms anroputMoB

S13BIK MpOrpaMMHUpOBaHUs

Knaccudukanust si361k0B

Crioco0b!I 3ammcH aIropuTMOB

AJITOPUTM JTMHEUHOW CTPYKTYpbI, TPUMEP

AJNTOPUTM Pa3BETBIISIIOLIEHCS CTPYKTYPBI, IPUMEP

AJITOPUTM LUKINYECKON CTPYKTYPBI, TPUMEP

. [IpuHUUIIBI TPOEKTUPOBAHUS AIITOPUTMOB

10. Andasur s3pika C/CH++

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

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

13. Tunsl gaHHBIX

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

15. Tlonstue ykazatens B C/C++: onpeneneHue, MHAIMATN3ANS, Pa3bIMEHOBAaHUE

16. Yka3atens Ha TUN void, €ro HUCIOIB30BaHKUE C OOBEKTAaMHU Pa3HBIX TUIIOB

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

18. TlonsiTe MaccuBa, OIMpeeTIeHHE OJHOMEPHOTO MAcCHBA, OOpAIleHHE K OTIEIbHBIM
aJIeMEeHTaM, MHUIUATN3alUs

19. MHoromepHbIi MaccuB (IBYX M TPEXMEPHBIN), PACIIOIOKEHHUE AJIEMEHTOB B TaMSTH,
WHULAAIM3AIMS TIPU OTIpeIeSICHUN

20. Nms MaccuBa Kak yka3arellb; JOCTYII K 2JIEMEHTaM MacCHUBa MO yKa3aTeto

00N U AW~

14




CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

21. OmpeneneHue THUMA CTPYKTYPbl M TEPEMEHHBIX THIIA CTPYKTYPbI; WHUIHAIA3AINS
CTPYKTYpHI IIPU ONIpeAeTICHUN

22. llonsitue oOBenuHeHUs (union): ompeneneHue OOBEAMHEHUS, WHUITHAIA3AINS
00beIMHEHUS, 00paIlleHre K dJIEMEHTaM 00beTMHECHHS

23. BBeneHHe HOBBIX THIIOB C TOMOIIBIO typedef

24. TloHsTHE BBIpaXEHUS; IEPBUYHBIC SJIEMEHTBI BBIPAKCHUS

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

26. Berpoennass QyHnkius sizeof; e€ wHcmonp3oBaHME IS ONpENENICHUs pasMmepa
NEPEMEHHOI onpeneaEHHOro TUMa

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

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

29. Onepanun (onepaTopsl) TOOUTOTO MPABOTO U JICBOTO CABUTA ONIEPaH/a IIEJIOT0 THTIA

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. Ommcanue Gynkiuu (mporotui). Cucok GopManbHBIX MApaMeTPOB, JOITYCTUMBIE THUITHI
(opManbHBIX TApaMeTPOB

37. Omnpenenenne GpyHkiuu. Teno GyHKIMM UCTIOIB30BaHUE ONepaTopa return

38. BezoB (ynkmmu. Mexanusm mnepenaun (HaKTUYECKUX TapaMeTPOB IO 3HAYCHHIO.
Hcnonp3oBanue ykazaTenen 1 nepeaayu 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. OOpaiueHue K 3J1eMEeHTaM MacCHBa MO yKa3aTesro

44. Tlepemaua maccuBa B (DYHKIMIO C TMOMOIIBI0 ykazarens. OOpaiieHue K dIJIeMEHTY
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

JIBYMEPHOTO MaccuBa 1o ykazarento. Oneparopsl new u delete
45. OObsaBIEHUE TIEPEMEHHBIX Ha BHEIIIHEM YPOBHE, UX 00JIaCTh BUTUMOCTH
46. Ot C x C++. IToHsiTHE 00BEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHUS
47. Tleperpy3ka pyHKIIUN (CTaTHIECKAS)
48. Tlonarue KOHCTpyKTOpa. Mcronab3oBaHWE KOHCTPYKTOPOB JUIsl WHUIMAIM3AIUKA 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 Haclie10BaHuUs.
54. BuptyanbHbie 0a30BbI€ KJIACCHI
55. TlonsTre nomumopdusma, MexanusM. [Ipumepsl
56. BuptyanbHbie G yHKIIUHA
Ilpumepovl npakmuueckux 3a0anuil 01 IK3AMEHA:
Ilepeuens npakmuueckux 3a0anuil Ha IK3IAMEN:
1. OnpenenuTh BBIXOJHOW CHUTHAJ TEPMOPE3UCTOpPA B 33JaHHOM TEMIIEPATypHOM
nuana3zoHe. BpiBectw B Ba CTONOIA, HAvajdbHOE COMPOTHUBIEHHUE U TeMIlepaTypHBIN
K03 (UILIMEHT 3a7aTh KAaK UMECHOBAHHBIE KOHCTAHTBI
2. Ctpykrypa crneuudukanus, TMOJsS  CTPYKTYpbl: TO3ULHKSA, HAUMEHOBaHUE
TEXHUYECKOTO CpelcTBa, KonudyecTBO. IIporpamma BBIBOAMT HEOOXOIMMOE TEXHHUYECKOE
CPEICTBO, O BHIOPAHHOM MO3ULINN

3. Paccuntarh ¥ BBIBECTM OTHOCHUTENIBHYIO IIOTPEIIHOCTE N HM3MEPEHUM TOKa H
OIIPENIEJIUTh YKJIaAbIBAETCS JIM JaHHAs MOTPEIIHOCTh B KJIACC TOYHOCTHU MpUOOpa
4. OneHuTs n KOJWYECTBO M3MEPEHUH TemIeparypbl, Ha Hajauuue TIpyOoi

BorpenBacTmiTaTh BEIXOTHON CUTHAJ 33JIaHHOTO PETYISITOPA, pacueT BBITIOIHICT (PYHKITUS
OnpenenuTh BHIXOHOW CHUTHAJI HOPMHPYIOIIETO Mpeodpa3oBares (Ha OCHOBE
HEUHBEPTUPYIOILIETO ONEPAMOHHOTO YCUJIUTEIS), paOOTAIOLIEr0 COBMECTHO C
TEPMOBJICKTPUUECKUM IIpeoOpa3oBaTesieM (CUUTaTh, YTO TEPMOIIapa HHEPIIMOHHOE 3BEHO
1-ro mopsiaka, ¢ 3aJaHHON TTOCTOSTHHOW BPEMEHH )

6. CoCTaBHTb AIrOPUTM BbIUMCIIEHUS 110 popmyite S = X-Y?

7. CocTaButh anropuT™ pentenus s Gyaximn Z(X) = X npu X > 0 u Z(X) = X° npu
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CTpyKTypHBII
3JIEMEHT
KOMITETCHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

O1ieHOYHBIE CpE/ICTBA

X<0

8. Crpykrypa chnemudukanusi, TOJS CTPYKTYpBL: TIO3WIUS, HAMMEHOBAHUE
TEXHUYECKOTO CpPEeNCTBa, KoaudecTBO. [IporpamMma BBEIBOIUT HEOOXOIMMOE TEXHUYECKOE
CpeACTBO, TIO0 BEIOPAHHOW MO3UINN

9. PeanuzoBars 0JI0K-cxeMy Ha si3bike C++

Hauano

oS o

<« Il

¢

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

glet

Konen
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0) Ilopsinoxk mnpoBeaeHUS] NMPOMEKYTOYHOH aTTeCTALMH, MMOKA3aTeJIM W KPHUTEPHHU
OLICHUBAHMUSL:

[TpoMexyTouHas aTTecTanus M0 JUCLHUILINHE «DJIEKTPOHUKA B YIPABJISIONUX YCTPOUCTBAX»
BKJTIIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHUS 00YJaIOITUMHUCS
3HAaHUHM, W TPaKTHYECKUE 3a/aHusl, BBIABIIONIME CTENEHb CPOPMHUPOBAHHOCTH YMEHHH H
BJIaJICHU, IPOBOJUTCA B hOpME 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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