MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMS
POCCHUNCKOU OEJJEPALTNA

DesiepanbHOE rocyIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YIPEKIEHHE
BhICHIEro 0Opa3oBaHus
«MaruuToropckuit rocy1apCTBEHHbIN TeXHHUeCKHH yHuBepcuTeT um. .M. Hocosay

_ YTBEPXJIAIO
[Tupexrop UDHAC
774/ B.P. Xpamumn

B e
WHCTHTYT
,

3 -
JHEPTETH =\
T ' 2
<t gy |

10.02.2023 r.

PABOYASI ITIPOI'PAMMA JUCLHHUILIMHBI (MO Y JIST)

ITPOIr'PAMMHUPOBAHHE

Hanpasienue noaroToBku (CremuagbHOCTD)
09.03.01 Mudopmaruka i BEIMHCIHTETbHAS TEXHHKA

Hanpasnennocts (Ipodiib/crienuann3arus) IporpaMmbl
[Iporpammuoe obGecrieuenue cpe/icTB BEIYHCINTEIbHON TEXHUKH ¥ aBTOMATH3HPOBAHHBIX
CHCTEM

VYposens BriciIero oopazopanus - OakaiaBpuar

®Dopma o0yueHHs
oyYHasi

Uncrutyr/ paxynsrer  MHCTHTYT 9HEPreTHKH H aBTOMATH3MPOBAHHBIX CHCTEM

Kadenpa BeraucinTenbHOM TEXHUKH U IPOrpaMMHPOBAHUS
Kype 1
Cemectp 1,2

Maruaurtoropek

2023 rojx
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBoeHns qucHMILIMHEL «[IporpaMmupoBaHue SBISETCS OCBOCHHUE CTYJEHTAMU
METOJMKHU IIOCTAHOBKM, IIOATOTOBKM W PELICHUS HWH)KEHEPHO-TEXHUYECKUX 3ajad Ha
COBPEMEHHBIX  BBIUMCIMTEIBHBIX MAIIMHAX C HUCIOJIb30BAHUEM  PA3JIUYHBIX CPEICTB
[IPOrPaMMHUPOBAHUS.

JU1d 1OCTHXKEHHs TOCTAaBIEHHON 1esn B Kypce «lIporpaMMupoBanue» pemarTces 3a1a4u
IpUOOpPETEHUS:

IIPEJCTaBICHUN 00 AJITOPUTME U KOHEUHOM Habope 0a30BBIX YIPABIIAIOLINX CTPYKTYD;

IIPEACTABIICHUH O CTPYKTYpe POrPaMMHBIX CPEJCTB;

3HAHUN OCHOB KOJMPOBAHUS HA SI3bIKaX BBICOKOTO YPOBHS;

3HaHUI MOJIeNIell BU3YaJIbHOTO M COOBITHIHO-YIIPABIIEMOTO IPOTPAMMHUPOBAHHS;

IPEICTaBICHUH 00 OCHOBHBIX IOHATHSX OOBEKTHO-OPUEHTUPOBAHHOIO IOJIXOAA U
CHUCTEMHOI'0 aHAJIN3a;

HaBBIKOB ITIOCTAaHOBKH 33J1a4 B 00JIaCTH MH(MOPMALIMOHHBIX CUCTEM;

3HAHUA COBPEMEHHBIX TEXHUYECKMX U MPOTrPAMMHBIX CPEJICTB B3aUMOAECHCTBUS
II0JIB30BATEIEH C KOMIIBIOTEPOM, BO3MOKHOCTEM KOMIIBIOTEpA KaK CpEICTBAa HUCCIIECJOBaHMS,
aBTOMATH3aIMK 00PaOOTKH JAHHBIX U PEIICHHS IPOCKTHBIX U HAYYHO-TEXHUYECKUX 3a/1a4.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuna [IporpaMMupoBaHue BXOJUT B 0053aTelbyl0 4YacTh Y4eOHOro IjIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOMMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

HNudopmartuka

[IpukiiagHas maTemaTuka

®dusuka

3HaHus (YMEHUs, BlaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

MHOronoTo4Hoe nNporpaMMHUpOBaHKE Ha sI3bIKe Java

CTpyKTYypBI 1 MOJIEIIH TAHHBIX

ANTOPUTMBI ¥ TEOPHS CIIOKHOCTH

OOBEKTHO-OPHUEHTUPOBAHHOE TPOrPaMMHUPOBAaHUE

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPaMMHOE 0OecTIeyeHHEe

[Tnaropma pa3pabOTKU U UCTIONHEHHS TputoxkeHuii Flora

Cetu OBM

Jlornueckoe nporpaMMHpOBaHNE

CpencTBa nporpaMMupOBaHHsI MOOMIIBHBIX TPUIO0KEHUH

YenoBeKko-MalIMHHOE B3aUMO/ICHCTBHE

03abunmuTu-nccne0Banue MPOrPaMMHBIX ITPOIYKTOB

[IpakTHyeckue acrekThl pa3paboTKH KOMIUIISTOPOB

Teopust BEIYUCITATENBHBIX MTPOIECCOB

Teopust A36IKOB IPOrpaMMHUPOBAHUS

3 Komnerenuun odyuaromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoenust nucuuiuinHabl (Moayns) «IIporpammupoBanue» oOydaromuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHIIUAMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHUA KOMIICTCHIITN




OIIK-7 Crioco6eH yuacTBOBaTh B HACTPOMKE 1 HAJIAJKE TPOrPAaMMHO-aIapaTHBIX KOMITJIEKCOB;

OIIK-7.1 |OueHHBaeT paboTOCIIOCOOHOCTH MPOTPAMMHO-AIIAPATHBIX KOMILUICKCOB

OIIK-8 CnocoGeH pa3pabaThiBaTh aJrOPUTMBI U MPOTPAMMBbl, IPUTOIHBIE AJISl MPAKTUYECKOTO
IPUMEHEHUSI,;

OIIK-8.1 Omnpenensier cpencTBa pa3pabOTKH MPOTPAMMHBIX CPEACTB Ul PEIICHHS
PAaKTHYECKHX 331a4 NPO()ECCHOHAIBHON JICSITEIbHOCTH

OIIK-8.2 Pa3pabareiBacT alrOpuTMBI U IPOTPAMMBI JUTS PEIICHHS TPUKIAIHBIX 33a4
Pa3IUYHBIX KJIACCOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 231,9 akan. 4acos:
— ayIuTopHas — 226 akaj. 4acos;
— BHeayiuTopHas — 5,9 akaJi. 4acos;

— caMocTosTeNbHas paboTa — 92,4 aka. 4acos;

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

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHast s
o | KoHTaKTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. Jacax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = . p Kon
S 3 ©|CcaMOCTOSTENIFHOM | yclIeBaeéMOCTH U
JTACIUTUTAHBI 5 £ m ., | KOMIeTeHIIH
@) g £ paboThI TIPOMEKYTOUHOM
nab. |mpakrT. | 3 &
Jlek. = aTTecTaluu
3aH. 3aH. O &
1. OcHOBHBIE KOHCTPYKIUH SI3bIKa
BBICOKOTO YPOBHS
1.
1.1 Hcropust BO3HUKHOBEHMS CamocrosTenbHOe
s3pikoB C u C++. Andasur H3y4eHUe
A3bIKA, KOHCTaHTBI, yueOHOIl u ITposepka OIIK-7.1,
UACHTH()UKATOPBI, KITFOYEBBIC 2 221 2 HAYYHOM uHanBuayansHeix | OITK-8.1,
cinoBa. [lonsaTre nepeMeHHO, JUTEPATYPBI. 3aJaHui OIIK-8.2
OlMMCaHHe IEePEMEHHBIX B 2. IloaroToBka K
porpaMme nabopaTopHOMY
3aHATHIO
1.2 Tunel paaaeix. Llemsle
THIIBI JaHHBIX,
KJaccuUKalys Ha 3HAKOBBIC
51 0e33HaKOBEIE,
npencrasnenne B mamstu| 1 1
KOMITbIOTEpa. BemecTBeHHBIE '
CamocrosTenpHOE
THUIBI, TOHATHE MAHTHUCCHI U
TopsiaKa VYkazarenu HBYycHHe
ong aun.yl BATH apeca 1/; y4aeOHOI 1 [IpoBepka OIIK-7.1,
P P 4 4/11 14 Hay4YyHOU WHAUBHUIYAJTBHBIX OIIK-8.1,
pasanpecaryu. N
. JIUTEPATYPBHI. 3aJaHu’ OIIK-8.2
Ilepeuncnsiembrit THII
. 2. IloaroroBka k
JMaHHbIX. THm maHHBIX VOIid.
nabopaTopHOMY
Beipakenus. OmnepaHipl U
3aHITHIO
OIEpALVH. VYHapusle,
OWHapHBIE W  TEpHapHbIC
onepauun. [IpeoOpazoBaHus
TUIOB ~ TNPH  BBIYHCICHHA
BbIpayKeHUI




1.3 Crpykrypa

C-mporpammel.  Omnepartopsl
SI3BIKA C.
Omneparop-BeIpaxeHne,
COCTaBHOM omeparop. 1
Passersisronuecs :
CamocrosTenpHOe
ANTOPUTMHUYECKUE
KoHCTpyKIrn. Omeparopst if Hsyerue
o yueOHOit n ITpoBepka OIIK-7.1,
" switch. ITpumepsr .
6 9 9 HaY4YHOU WH/AMBUAYAJIBHBIX OIIK-8.1,
MPOrpaMM. Huknuaeckue N
JUTEPATYPBHI. 3aJaHu’ OIlK-8.2
ANTOPUTMHUYECKUE
2. I[MoaroroBka k
KOHCTpyKimu.  Llukiasr ¢
N nabopaTopHOMY
MPENPOBEPKOIA, c
. 3aHSITHIO
MOCTIIPOBEPKOH, c
MapaMeTpoM, C BBIXOIOM H3
cepenunbl. Oneparopst While,
do while, for, break, continue.
TIpumepsl mporpamm
1.
CamocrosTenpHOe
1.4 Boa/BeiBog B sizbike C. H3y4eHue
bubnoreka stdio.h. y4eOHOM n ITpoBepka OIIK-7.1,
dopmaTHbIit BBO/JI/BBIBOJT 2 4 6 HAYYHOM uuauBuayansHeix | OITK-8.1,
¢yukmmamu  printf u scanf. JUTEPATYPBHI. 3ajaHu’ OIIK-8.2
DaiioBEIi BBO/BBIBOL 2. IloaroroBka
1a60paTOpHOMY
3aHATHIO
Hroro no pazaeny 14 | 19/31 31
2. OCHOBHBIE CTPYKTYPHI JaHHBIX
2.1 MaccuBbl. O0ObsIBICHUE B 1
MporpaMmme. Brruncnenue '
. CamocrosTenpHOe
MHJEKCHBIX BBIPaKEHH.
CraHpapTHble QITOPUTMBI 13yHenme
y4aeOHOU 1 [IpoBepka OIIK-7.1,
00paboTKH  MacCMBOB  — o
6 9 2 HAYYHOM WHIIMBUYaJIbHBIX OIIK-8.1,
BBO/I/BBIBOJI, o0HyIIeHuE, N
JUTEPATYPHI. 3aJaHu’ OIIK-8.2
TIOUCK 3aJ]aHHOTO u
2. IloaroroBka K
IKCTPEMATBHOTO  3HAYCHUS,
nabopaTopHOMY
COPTHPOBKA. Ipumepst
3aHSITHIO
porpamMm
1.
CamocrosTenpHOe
n3yveHune
2.2 Crpykrypsl. OnucaHue B yreny
yueOHOIl u ITposepka OIIK-7.1,
nporpamme.  OObenmHeHws| 1 .
- 4 9 7 HAYYHOM nanuBHayanbHeIx | OIIK-8.1,
(union). BUTOBBIE CTPYKTYPHI. N
BapHasTHbie CTpyKTYpHI JUTEPATYPBI. 3aJaHui OIIK-8.2
p 2. [loaroroBka k
71a00paTOpHOMY
3aHATHIO
1.
CamocrosTenpHOe
U3ydeHHe
2.3 Ompenenenne 00BEKTOB U yueOHOIt n ITposepka OIIK-7.1,
THUIIOB. Mnaunpanusanus 2 2 2 HayJHOU WHIUBUIYaTbHBIX OIIK-8.1,
JTaHHBIX JUTEPATYpBHI. 3aJaHui OIIK-8.2
2. INoaroroBka
71a00paTOpHOMY

3aHATHIO




24 Meronpl jgoctyma K

JJIeMEHTaM MAacCHBOB.
VYkazaTenu Ha MHOTOMEpHbIE
MacCCHBBI. AnpecHas
apupmernka. J[uHamuueckoe 1
BEIJICTICHHE TaMSITH. CaMOCTo;;TeJIbHoe
Brinenenue MaMSTH B -
;22;::;:?“6 %LmeTnIZl:I(I)/II\; yqeGHoﬁvH ITposepxa OIIK-7.1,
CAMSITH o1 10 | 15/91 10,1 HaY4YHOU WH/AMBUAYAJIBHBIX OIIK-8.1,
. JIUTEPATYPBHI. 3aJaHu’ OIlK-8.2
HETUIU3UPOBAHHBIH 2. TTOArOTOBKA K
yKazareib. OcHoBHEIE
omnoKwy, CBsI3aHHbBIE c AabopatopHoMy
JMHAMUYECKUM BBIZCICHHEM SAIBITHIO
TTaMSITH. JlnHamMu4eckue
MAaCCHUBBI. Peanusanus
CTPYKTYpPBl — OJHOCBSI3HBIN
JIMHENHBIN CIMCOK
Wroro no pasneny 22 | 3591 21,1
Hroro 3a cemectp 36 | 54/121 52,1 3a4éT
3. Merto bt CTPYKTYPHOTO
IPOTPaMMHUPOBAHUS
1.
CamocrosTenpHOe
U3y4YeHHE
e gt | poua | omezs
F— Tepesiaua 6 |18/121 6 Hay4yHOU I/IHZ[I/IBI/IZ[yaJ'{LHLIX OIIK-8.1,
HApaMeTpOB JUTEPATYPHI. 3aJaHAN OIlK-8.2
2. IMoaroroBka k
nabopaTopHOMY
3aHATHIO
1.
3.2 Vkazarenu Ha (QYHKIHIO. CamocrosTenbpHOoe
IIpenBapu-renbHas U3yUYeHHE
WHUIMATN3alns  [TapaMeTpoB yaeOHOI 1 [IpoBepka OIIK-7.1,
¢byHKIMY. OyHKIMH c 4 |12/101 4 Hay4HOM uHauBUAy-aneHbix | OINIK-8.1,
NepeMeHHBIM YHCIIOM JUTEPATYPBI. 3amaHui OIIK-8.2
MapaMeTpoB. Ilepenaua 2. IloaroroBka K
napameTpoB GpyHKIHH Main 71a00paTOPHOMY
3aHATHIO
HWroro no pazaeny 10 |30/221 10
4, Mertonsl
00BEKTHO-OPHEHTUPOBAHHOTO
POrpaMMHPOBAHHS
4.1
OOBEKTHO-OpPUEHTUPOBAHHBIN
MOJIXOT K 1
NPOTPAMMHPOBARHIO. CaMOCTOS;TeJ‘ILHOG
TousiTue WHKATCYIISIHH.
OObsBIIeHHE Klacca B SI3BIKE ;;gg;:g; Tposepka OMK-7.1
t(f:]-:_; Hent KH;?;&S;;E: 4 18 6 Hay4YHOU WHAUBUTYaJIbHBIX OI1K-8.1,
JIUTEPATYPHI. 3aJaHu’ OIIK-8.2
Koncrpykrop komupoBaHus. 2. TIoAroToBKa K
HdecTpykTop. Co3nanue 1a6OpaTOPHOMY
KJacca «ouroBoe SAHSTHIO

MHOXecTBO».  JlocTynm K
yjieHaM Kiacca. OyHKUUU —
Jpy3bs Kjacca




4.2 HacnenoBanue. ba3oswrii

U TIPOU3-BOJHBIE  KJIACCHI.
Crerudukarust 1.
MIPOM3BO/IHBIX KJIACCOB. CamocrosTenbHOe
Joctym K HacieJOBaHHBIM n3yJdeHune
KOMIIOHEHTaM 6a30BoroO yueOHOH u ITposepka OIIK-7.1,
knacca. COOTHOIICHHE MEXTY 3 12/11 4 HAYYHOM unauBuayaneHeix | OITK-8.1,
0a30BBIMH ¥ MPOM3BOJHBIMH JUTEPATYPBHI. 3aJaHu’ OIIK-8.2
KJIacCaMH. 2. IloaroroBka k
[TocnenoBaTenbHOCTh BBI30BA nabopaTopHOMY
KOHCTPYKTOPOB u 3aHATHUIO
JECTPYKTOPOB Ul OOBEKTOB
MPOU3BOJHBIX KJIACCOB
4.3 Tleperpy3ka oneparui.
Hcnonb3oBanue METOJIOB
Kjacca W JPYKECTBEHHBIX 1.
GyHKIHM. Ileperpyska CamocrosTenbHOe
ormepanuii  mpeoOpazoBaHUA n3yJdeHne
THUIIOB. Ilepeonpenenenue yueOHOI u ITposepka OIIK-7.1,
BBOJA-BbIBOJA Ha sA3bIke CH++. 4 12/11 6 HAYYHOM WH/IMBUAYAIbHBIX OIIK-8.1,
CraHaapTHBI  BBOJ/BBIBO/L. JUTEPATYPBI. 3aJaHui OIIK-8.2
dopmaTupyeMsblit BEIBOJI. 2. IloaroroBka K
Bson/BbIBOJ c JIUCKA. 1a60paTOpHOMY
BBon/BeIBOL AN THIOB 3aHATHIO
JTAaHHBIX, orpeIeNIeHHbIX
TMIOJTE30BaTEIEM
HWroro no pazaeny 11 | 4221 16
5. Pa3pabotka MOJYJIbHOTO
MPOrPaMMHOTO 00eCTICUeHIISI
1.
CamocrosTenpHOe
51 TTonsitue H3y4eHUe
MHOTo(aiIoBoro  MpoekTa. y4aeOHOI 1 [IpoBepka OIIK-7.1,
Bpemss xu3Hu u  o0aacth 2 6/11 3 Hay4YyHOU WHAUBHUYaJTBHBIX OIIK-8.1,
BUIUMOCTH  JIOKaJbHBIX U JUTEPATYPBI. 3amaHui OIIK-8.2
rIo0abHBIX 00BEKTOB 2. IloaroroBka K
nabopaTopHOMY
3aHATHIO
1.
52 Hcnonb3oBanue CamocrosTenbHOe
MIPOCTPAHCTB HMeEH. n3yveHue
CraHgapTHOE TPOCTPAHCTBO y4aeOHOI 1 [IpoBepka OIIK-7.1,
UMEH. ITonp3oBarenbckue 2 6/11 3 Hay4HOM unauBuayanbhblx | OINK-8.1,
MPOCTPAHCTBA HMeEH. JUTEPATYPBI. 3amaHui OIIK-8.2
Brnoxennele = mpocTpaHcTBa 2. IloaroroBka K
UMEH JTa00paTOPHOMY
3aHATHIO
1.
CamocrosTenpHOe
53 JpeKTUBbI U3y4ueHHE
npenpoueccopa.  Jupekrusa yueOHOI u IIpoBepka OIIK-7.1,
#include. Tupexrura #define. 2 6/11 4 Hay4HOH uaauBuayanbHelx | OINK-8.1,
YcnoBHble JHUPEKTUBBI JIUTEPaTyphL. 3aaHui OIIK-8.2
npenpoueccopa 2. IloaroroBka K
nabopaTopHOMY

3aHATHIO




1

CamocrosTenbHOe
5.4 labnonsl  (QyHKIUIL. U3yUYCHHE
OcHOBHBIE HO-HATHUS. yueOHOH u ITposepka OIIK-7.1,
[MapameTtpsl 1a0JIOHOB. 2 6 2 HAYYHOM uHanBuayaneHeix | OITK-8.1,
Ila6sonsl knaccos. ITpumep JIUTEPATYPBI. 3aJaHui OIIK-8.2
KOHTelHepa Sstack 2. TloarotoBka K
1a60paTOpHOMY
3aHATHIO
55 bubnuoreka STL. 1
I/ITepauT OPEY, ITOPHTMEL, CamocrosTenpHOe
KOHTEHHEpBI,
(yHKIMOHAIBHBIE  OOBEKTHI. H3ycHie
. yueOHOit n IIpoBepka OIIK-7.1,
KoHTeifHepHBIE — KJIACCHl B .
5 6/11 2,3 Hay4HOH’ nHaMBUAyanbHbIX | OITK-8.1,
CO-BPEMEHHBIX .
JIUTEPATYPHI. 3aJaHu’ OIlK-8.2
koMmusTopax.  O6paboTka
. 2. IloaroToBka K
UCKITIOUUTENBHBIX CHTYaIlHH.
. nabopaTopHOMY
I'enepanus UCKJIIOUEHUH.
. 3aHATHIO
IlepexBar uckmroueHnit
Hroro no pazaeny 13 | 30/41 14,3
Hroro 3a cemectp 34 (102/28U 40,3 9K3aMeH
Hroro no auciurivae 70 156/40 92,4 3a4eT, IK3aMeH

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunroHHble 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHbBIC HA OpPraHU3alHIo
00pa30BaTeNIbHOTO IIpOLECCa W IPEANOJAraloulyl0 MpsMYyI0 TPAHCIALMIO 3HAHUM OT
IpenoaaBareis K CTyIEHTY.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WudopmanvonHas Jekuus — IOCIeNOBaTelbHOE  H3JIOKEHHE MaTepuala B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

IIpakTueckoe 3aHATHE, ITOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB I10
IIPEJIOKEHHOMY aITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyudeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpas MpeanoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYyalUH U1 CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIILHOU JEATEIBHOCTH CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATHUH C UCIOIb30BaHUEM TEXHOJIOIMHA POOIEMHOT0 00y4EHUS:

[IpobGnemHas nekuust — U3JI0KEHUWE MaTepuaa, Ipearoiaralollee MOCTaHOBKY
OpoOJeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4yHBIX I10/IXOJIOB,
ABTOPCKME KOMMEHTAPHUH, CBSI3aHHBIC C PA3IMYHBIMU MOJEISAMHM HHTEPIPETALMU HU3y4acMOro
MaTepuaia.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPOIEcca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHEMHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHNE HA 3TOU
OCHOBE JINYHOCTHO-3HAYMMOT0 JJI1 HUX 00pa30BaTEJIbHOTO pe3yJibTaTa.

@opMbl yueOHBIX 3aHATHH C MCIIOJb30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOT U

Jlekuust «oOpaTHOM CBSI3U» — JIEKLMS-NIPOBOKAIMA (M3JI0)KEHUE MaTepuana ¢ 3apaHee

3a-TUIaHUPOBAHHBIMU omuOKamu), JIeKIusI-0ecena, JEKIUA-TUCKYCCHS,
JEKIHA-TIPECCKOHPEPECHITHS.
[IpakTnueckoe 3aHaTHEe B (GoOpMe NPAKTUKyMa — OpraHu3anus ydeOHOM paboThl,

HalpaBJieHHAsT Ha pelIeHHEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen oT
CTYyJIeHTa IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Topuunckwuii, B.E. [Ipaktukym mo mporpaMMmupoBanuio: yueoHoe nocobue [Teker]. /
B.E. Topuunckuii, B.JI. Tyraposa, A.H. Kanmuraes. — Maruutoropck : M3a. nentp ®I'6OY BITO
«MI'TY», 2013. 164 c.

2. ITaBnosckas, T. A. C/C++. [IporpamMmmupoBaHue Ha s3bIKE BBICOKOTO ypoBHs [Teker] :
yueO-uuk / T. A. TTaBnoBckast. - CII6. : ITurep, 2013. - 460 c. : nn. (YueOuuk a1s By30B). - ISBN
978-5-496-00031-4.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. IlaBnosckas, T. C/C++. CrpykTypHoe H  OOBEKTHO-OPUEHTHPOBAHHOE
nporpamMmmupoBanue [ DaekTpoHHsbIid pecype] : [paktukym / T. [1aBnosckas, 1O. Illymak — CII0. :
[Tutep, 2014. — 352 c. — Pexxum pmoctyma: http://ibooks.ru/reading.php?productid=21762 —
3arnaBue ¢ skpa-Ha ISBN



978-5-459-00613-1.

2. Cunnnpig, C. B. [IporpamMmupoBanue Ha sS3bIKe BBICOKOTO ypoBHS [Tekcr] : yueOHuK /
C.B. Cununpin, A.C. Muxaiinos, O.W. Xueitunes. - M. : U1 Akagemus, 2015. - 393c¢. : wi., Tadim.
- (Beicmiee mpodec. obpazoBanue : Mapopmaruka).

3. Hesnanos, A.A. IlporpammupoBanue u anropurmusamus [Tekcr] : yueOHuk / A.A.
Hesnanog; [Hayu. pen. B. I1. Kyrenog]. - M. : Akagemus, 2014. - 304 c. : un., cxemsbl, Tab. -
(Boiciiee mpod. o6pazoBanue : MH(popmaTHKa 1 BEIMUCIUTEIbHAS TEXHUKA).

B) MeToauyeckue ykazaHusi:

1. IlpakTuKyM 10 MPOrpaMMHUPOBAHMIO Ha si3bIKe C++ [ DIeKTpOoHHBIN pecypc] : yaeOHoe
nocobue / B. E. Topuunckuii, A. H. Kanuraes, B. J[. Tyraposa, }0. B. ®enoceesa ; MI'TY. -
Marnuroropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134
950/3004.pdf&view=true - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Office 2007
Professional
MS Visual Studio

Ne 135 o1 17.09.2007 OeccpouHo

CBOOOJIHO  pacmpoCTpaHSIeMOe

2017 Community OeccpodHO
. 1o

Edition
Borland Turbo C++ [Ne112301 ot 23.11.2005 OeccpouHo

IIpodeccnonanbubie 0a3bl JaHHBIX M HH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

HazBanwue kypca CchbllIKa

Hanmonanehas nH(pOPMaIIMOHHO-aHAJIUTUYECKAast URL:
cucrema —  Poccuiickuii  MHAEKC ~ HAYy4YHOI'O el . :
wtnposars (PUHLY) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Axamemusi Google (Google URL: https://scholar. dooale ru/
Scholar) - ps: -J00gTE.

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



JlexkumoHHas ayauTOpusi — MYJIbTUMEAMMHBIE CPEACTBA XpaHEHMs, Nepetaud |
npeJcTaBieHust UHGOpMaIuu.

KoMmploTepHblil  KJIacC — MEPCOHAIBbHBIE KOMIBIOTEPHI ¢ KommwiAaropamu C++,
nakerom  Office, Bbixomom B  MHTepHeT W ¢  [OOCTYIIOM B  DICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

AynuTopuun JUisl CaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACChl; YUTAJIBHBIE 3aJIbI
oubmorekn — Bce kiaccel YUTHACY ¢ mepcoHadbHBIMH KOMITBIOTEPAMH, BBIXOJOM B
WuTepHer M C JOCTYOM B 3JEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTEIbHYIO Cpelry
YHHUBEpPCUTETA.

AyauTopuu 1 TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIUMM, TEKYLIErO0 KOHTPOJISA U
POMEXYTOUHOU arTecTauuu — ayn. 282 u knaccel Y UTHACY.

[Tomemenuss st  cCaMOCTOATENbHOW  pabOThl  OOYYArOIIMXCS,  OCHAILICHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUECHHUS K ceTu «VHTEpHET» M HaaudueMm
JOCTyNa B AJIEKTPOH-HYIO0 MH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEly OpTaHU3alui — KJIacChl
YUTuACY.

[Tomemenuss nans  XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBaHUS  Y4eOHOTO
obopynoBanus —ayj. 379.



Ipuioxkenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To nucrumuune «lIporpammupoBaHue» IpeIycCMOTPEHA ayIMTOPHAs U BHEAY TUTOpHAs
camocTosTeNbHas paboTa 00yJarommxcs.

Ay,HHTOpHaH CaMOCTOsATCIIbHAA pa60Ta CTYACHTOB IpEAIoIaracT pei€cHNEC KOHTPOJIBHBIX 3aJa4d
Ha J'Ia60paT0prIX 3aHATUAX.

[TpumepHbIe ayTUTOpHBIE KOHTPOJIbHBIE padoTs! (AKP):
Pazpnean 1.
1. Ilo u3BEeCTHOMY paauyCy ONPEENINUTh UIMHY OKPYKHOCTH, IUIOIIAJIb Kpyra, IJIOLIadb

MMOBEPXHOCTHU c(hephbl K 00BEM IIapa.

2. lano HaTypanbHOoe K — kosnnuecTBO cekyHA. OnpeaeauTh CKOJIBKO 3TO COCTABIISAET YacoB,
MUHYT U cekyHa. Hanmpumep, 4000 cexynn — 3to 1 wac, 6 munyt u 40 cexynn. Mcnonb3oBarh He
Oonee 4-X apuPMETHUSCKHUX OTICPAITHIA.

3. OnpenenuTh CKOJIBKO JIET MOHAA00UTCS 1axy, YTo0bl coOpaTh ypoxkaii 3epHa, TpeOyeMblii
nzo0perareneM maxmar. CuyuTaTh, 4YTO CpeAHET0A0BOM cOop cocTtaisieT 70 MIIH. TOHH, a Ha 1
rpamm npuxoautcs 10 3epeH.

4. BelUMCIUTE 3HAYECHHUE BbIPAXKCHUA:

= 2 3 3
asm b+cosb 4+ /b2

a-tgb
1_eva

4

KontponbHslit mpumep: npu a=b=0.5 y=1.214
5. JlaHo BpeMs — JBa IIeJIbIX YKCIIa KOJIMYECTBO YacoB U MUHYT. Heobxoaumo onpenenuTs
MEHBIINH yTroJI MeX/1y 4acOBOM U MUHYTHOM cTpeskamu Ha 1ugepodaaTe yacos.

6. Jlano neiicrButensHoe uucio E (E>0). Heo6XxoauMo BBIYUCIUTH CIEAYIOLIYI0 CYMMY:

n -1
KaXJI0e ciaaraeMoe paccumthiBaercs mo popmyne: 1/3 *cos 3" |, rae n mensercs ot 1 10
OeckoneuHoctH ¢ maroM 1. Cieayer y4ecTb TONBKO TE€ CllaraeéMblie, B KOTOPBIX MHOXXHTEIb

n
1/3° umeeT BeNMMUMHY HE MEHBIIYIO, yeM E.

7. Jano nenoe unciao M>1. IlonyunTts Hanbombee nenoe k, mnpu kotopom 4k <M.

8. lansl nonoxutenbHble AeiicTBuTensHble uncia A, X,E. B nocnenoarensuoctH y(1), y(2),...
, o0pazoBanHoU 10 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HaliTK EPBBIN YICH

y(n)? - y(n-17| <E.

y(Nn), U1 KOTOPOTO BBITIOJIHEHO HEPABEHCTBO

9. Yucno Ilm  Bbeuucasercs mno  dopmyne I'peropm  cienyromum oOpa3oMm:
PI=4(1-1/3+1/5-1/7+1/9-...), npuyem, 4eM OOJIbIlIC CIAaraeMbIX B CKOOKaX, TEM BBIIIEC TOYHOCTb
BeIunciieHus yrcia [Tu. Onpenenuts MUHUMATbHOE KOJUYECTBO ClIaraeMbIX JUIs BeIYHCICHUsS [1n
¢ TouHocThio 0.01



10. Jlana mocnemoBaTeNbHOCTh, cocTosimias u3 napooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MUHUMAJIBPHOE KOJMYECTBO 3JIEMEHTOB IOCIEAOBATEIBHOCTH HYXHO CIIOXKHTh, YTOOBI CymMMa
IIPEBBICUIIA 3a/laHHOE YuCIIo S > 17
Pa3nen 2.

1. [Jano N nelcCTBUTENbHBIX CIy4ailHbIX 4ucen B auana3zoHe ot -100 mo 100. Haiitm
MUHHUMAJIbHOE TTOJIOKHUTEIIBHOE YUCIIO U MAKCUMAJIbHOE OTPUIIATEIIBHOE YHCIIO.

2. Jlano N mensix ciiydyaHbIX yucesl B auana3zoHe ot 1 mpo 100. HailTu cyMMy 4YeTHBIX U
KOJIMYECTBO HEUETHBIX YHCET.

3. Jano N nelcTBUTENbHBIX Cly4allHbIX uucen B auana3zoHe oT 1 mo 10. Bce amemeHTHI
MOCJIEIOBATEIbHOCTH, 3HAYEHHE KOTOPHIX MEHbIIE ABYX, 3aMEHUTh Ha HOJb, KPOME TOrO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOJSAIIUXCS B auara3oHe oT 3 10 6, a TakKe MOJACYUTaTh UX
KOJIMYCCTBO.

4. Jlan onHOMepHBIA MaccuB U3 N JIEHCTBUTENIbHBIX CIIyYailHBIX YMCEN B IMana3oHe ot 1 1o
50. HaiiTu MMHMMAaJIbHBINA 3JIEMEHT CPEIU DJIEMEHTOB C HEUETHBIM MHAEKCOM M MaKCHUMAaJIbHBIN
CpEH AJIEMEHTOB C YETHBIM.

5. Jan onHoMepHBIM MaccuB U3 N ClydailHbIX JEUCTBUTEIBHBIX YHCEII B IANa30He OT -4 110
8. BeiBecTu B mopsike HeBo3pacTaHus (yObIBaHHs ) SJIEMEHTBI, MOAYJIb KOTOPBIX OoJbIiie 2.

6. Jlns rpynmbl y4dammxcsi W3BECTHBI TOJIOBBIE OIEHKH I10 CIEAYIONIUM TMpPeIMeTaM:
MaTemaruka, (usnka, xumus, uHpopmaruka. OTOOpaTh KaHAUAATOB Ha OJUMOHAABI (C
OTJIMYHBIMU OLICHKAMHU) TI0 KAXJAOMY U3 MPEIMETOB.

7. Jna rpynmsl y4amiuxcs H3BECTHBI TOJOBBIC OLEHKH I10 CIEAYIOUIUM IMPEIMETaM:
MaTteMaTHka, pusmka, Xumus, nHpopmatuka. HaiiTu cpeHIor0 B rpymIe OIEHKY M0 KaXI0My U3
IIPEIMETOB.

8. CrmoprcMeHbl Ha COpPEBHOBAHHUSX COBEpIIAIOT 6 TMONBITOK B MPBDKKAX B JUIMHY.
OnpenenuTts JTy4IIANA pe3yapTaT s KaXKI0T0 yYaCTHHKA.

9. Jna rpynmel y4yamMxcs M3BECTHBI TOJIOBBIE OLIEHKH IO CIEAYIOIUM IMpPEAMETaM:
MaTteMaTHka, pusnka, Xxumus, nHpopmaruka. Haifitu B rpymnme cpeaHio OLEHKY Ul KaXKIoro
y4amierocs.

10. [lns rpymnmbl pUpM U3BECTEH KypC UX aKIMH 3a KaXKIbIi U3 MecALeB KaJleHAapHOTr0 ro/ia.
CocTaBuTh cIUCOK TeX (GUPM, Kypc aKIIMi KOTOPBIX BCE BpeMs MOBBIIIAJICS (T.€. Kype 3a Kax /bl

MOCJICTYIONTUI MecsIl 00JIbIIe, YeM 3a TIPEABIAYIINN).
Pa3nean 3.

1. Jlano N necsaTkoB nenbix uucen. OnpeaenuTh, CKOJIbKO W3 HUX MOTYT COCTaBJIATH
reoMeTpuuecKyto nporpeccuro. [IpoBepky ohopMuTh B BHJIe PYHKIUH.

2. Jlano N necsatkoB mensix umcen. OmpenenuTh, CKOJIBKO M3 HUX MOTYT COCTaBISITH
apupmeTHueckyo mporpeccuto. [IpoBepky ohopMuTh B BUaE PyHKIUH.

3. Hano N gecarkoB 1enbix uncen. OnpenesnTh, CKOJIbKO U3 HUX MOTYT COCTABIISATH PST
O®ubonauuu. [lepBoe uncno dubonayuu pasHo 0, Bropoe — 1. Kaxmoe mocnemyromiee paBHO
cyMMe ABYX npeasinymux. [Iposepky opopmMuTh B BUae QyHKINN.

4. Jano N map ymcen, MpeACTaBISIONUX cOO0N KOOPAMHATHI TOUEK Ha TIockocTu. Haiitu R
— paJnyc HAMMEHBIIIEH OKPYKHOCTH C LIEHTPOM B Ha4yaJie KOOPJIMHAT, B KOTOPYIO MOMaJat0T BCE
Touku. OmpenesaeHe pacCTOSHUS OT TOUKH JI0 Hadyalla KOOPAUHAT O)OPMUTH B BUIE (DYHKITUH.

5. H3BecTHBI OIIEHKH TPYIIBI CTYACHTOB 3a ceccuto. B rpymme 20 ctyneHToB, B ceccuu 4
sKk3aMeHa. OnpeaenuTh CyMMapHyto ctuneHanto. CunTare, 4To cTUNeHIUs B pasmepe R pyoineit



HAYUCIACTCA CTYACHTaM, CHABIIHUM CCCCHUIO 683 TPOCK, a OTJIMYHHUKU MMOJIy4YaroT CTUIICHAWIO,
noBbIIeHHYIO Ha 25% . [loacuer ctunenuu cryaeHTa opopMuTh B Buae QyHKIUU.

6. U3BecTeH pacxoll SJEKTPOIHEPTHU TO BCEM KBapTHpaM 24-X KBApTUPHOTO JOMA.
Onpenenuth CyMMapHYH IUIaTy 3a anektpudectBo. [Ipu pacxone mo 100 kBt*u Ha yenoBeka
6epercs Tapud R komeek 3a 1 kBt*u, B cirydae npeBbiieHrst HOpMBI Tapu@ Bo3pacrtaet Ha 20%.
[Toncyer matel Ast KBapTUPBl  0QOPMUTH B BUJIE QYHKIUH.

7. VI3BecTHa exeMmecsyHas 3apabOTHas IUlaTa IepCOHANa MPENNpUATHS B TEUYCHHUE
KaJIeHJAapHOro rofa. BeiBecTu haMuinu Tex COTPYAHUKOB, Y KOTOPBIX TO0Bas 3apadoTHas I1aTa
Bblllle cpenHeld. CuuTaTh, YTO IUTAT HPENNpPUITHUS cocTaBisieT 7 venoBek. [loncuer romosoi
3apIiaThl paOOTHUKA OOPMHUTH B BUAC (PYHKITUH.

8. M3BectHa exeMmecsyHas 3apabOTHas IUlaTa TIepCOHANAa MPENNpUATHS B TEUYCHHUE
KaJeHJapHOro roja. BsiBecTw (aMmiauu COTPYAHMKOB C MHUHUMAJIbHOM M MaKCHUMaJIbHOM
roJI0BOi 3apaboTHOM muaToil. CunuTaTh, 4TO MITAT NPEAIPUATHS COCTaBIsAeT § uenoBek. [loacuer
roJI0BOM 3apIuiaTsel pabOTHUKA O(OPMUTH B BUJIE (DYHKIIMH.

9. Jlan omHomepHbIi MaccuB u3 100 crmy4aifHBIX IENBIX YUCEN B JUama3oHe oT 5 1o 25
BKJIFOUMTEIbHO. BBIBECTH Bce Ymclia, KOTOpble MAaKCHMAalIbHO YacTO BCTPEYAIOTCS B MacCUBE H
KOJINYECTBO MX MOBTOpeHHH. [loycuer KonmyecTBa MOBTOPEHUN JUIs Yncia O(OPMUTH B BHIE

GbyHKIHH.

10. Jlan omHOMepHBIH MaccuB u3 150 ciydaifHBIX HENbIX YHcen B AuanazoHe ot 14 mo 37
BKJIFOUUTEIbHO. BbIBecTH Te umcia, KOTOpble Haubojiee peIKo BCTPEYAIOTCS B MAacCUBE U
KOJINYECTBO MX MOBTOpeHHH. [lomcuer KoiamuecTBa MOBTOPEHHUU JUIsl Ynciaa OQOPMUTH B BHIIE

byHKIHH.
Pazpea 4.

1. Co3gaTh Kiacc A XpaHEHHs KajleHJapHbIX aar. O0ecneunTh BO3MOKHOCTh pabOTHI C
JaTaMH B Pa3IMYHBIX (hopMaTax, U3MEHEHHsI 1aThl Ha 3aJJaHHOE KOIM4YecTBO aHeH. [leperpy3uts
OTIepaIUIO «—» JJISl HAX0XJACHUs Pa3HOCTH JIaT U ollepaluy cpaBHeHus. i Kiiacca onpeaenuTh
onepatop <<. Ctanmaptabie GyHKIUU U TUTIBI C 1715 paboThI ¢ JaTaMU HE UCTIOJIb30BaTh.

2. Co3nath KJlacc JUIsl XpaHeHUsl CTPOK. 3aporpaMMHpOBaTh METO/IbI ITOMCKA MOACTPOKH,
KONMPOBAHUS, 3aMEHbl M YJAJEHUS 33JaHHOW MOJCTPOKH, OINpPENENIeHUs JJIUHBI CTPOKH.
[leperpy3uthb onepamuio «+» JUisi KOHKaTeHallUu CTPOK, ONEpalli0 IPUCBAUBAHUS U OIEPALIHIO
UH/IEKCHPOBaHUs (T.K. OIepaTop B3ATHs MHIEKCA MOXKET MOSABIATHCA KaK CJIeBa, TaK U ClpaBa OT
orepaTopa MpUCBauBaHus, TO PYHKIIMS TOJDKHA BO3BpaIaTh Char&) ¢ mpoBepKo# JOMyCTUMOCTH
UHJIEKCA.

Paspean S.

1. Cozpmarh Kjacc JUIsl XpaHEHUS OJHOMEpPHBIX IIEIOYUCIEHHBIX MaccHBOB. ObecrednThb
BO3MOXXHOCTh 3aJlaHUSl KOJMYECTBa 3JE€MEHTOB M 0a30BOM MHJEKcallMu. 3aporpaMMHpOBaTh
METO/Ibl IOMCKA IEMEHTOB U COPTUPOBKHU. [leperpy3uts onepaunn Uit CJI0KEHUS U BBIUNTAHUS
BEeKTOpOB. [leperpy3uTh omnepannio WHACKCUPOBAHUS (T.K. ONEPATOp B3ATHUS MHAEKCA MOMKET
HOSABIATHCS Kak ClieBa, TaK M CIpaBa OT oOlepaTopa NpUCBavUBaHMsA, TO (QYHKIHS JIOJDKHA
BO3Bpamiarh iNt&) ¢ mpoBEpKOi TOMYCTUMOCTH HH/IEKCA.

2. Coznath Kjacc it XpaHeHus: OObIKHOBEHHBIX Ipo0Oeil. 3anporpaMMupoBaTh METOT

cokpaiteHus 1poou. [leperpy3uts apupmernueckue onepanuu. st kiacca onpenenuTh
omneparop <<. [IpenycMoTpeTh BO30YKI€HNE NCKIIOUUTEIbHBIX CUTYalUH (IIPU JIeJIEHUH Ha HOJb,
NEPENOITHEHNN ).



IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUs POMEKYTOUYHOM aTTeCTAlNU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kon
WNHnukaTop AOCTHIKEHUS KOMITCTCHITMHI OrneHOYHBIC CPEICTBA
WHJIUKaTOpa

OIIK-8: CnocodHOCTD K (])opMa.Hmauuu H AJITOPUTMHU3ALMHA MMOCTABJICHHBIX 3a/1a4, K HAIIMCAHUIO IIPOIrPaMMHOI0 KoJAa ¢ UCITOJIb30BaAHUEM
SI3BIKOB IIPOrpaMMHUpPOBaHusl, ONIPECACJICHUSA U MAHUITYJIUPOBAHUA TAaHHBIMHA U 0(])0pM.11eHmo MpOrpaMMHOIo Kojia B COOTBETCTBUM
YCTAaHOBJCHHBIMHA TpeﬁoBaHl/IHMI/I

OIIK-8.1 Onpenenser cpencrsa pa3paboTku | [lepeuens meopemuueckux 60npPocos
IIPOrPaMMHBIX CPEACTB JIA PELICHUA
MPaKTHYECKUX 3a1ad IpodeccHoHaTbHON
ACATCIbHOCTH 2. Tumsl JaHHBIX U UX OOBSIBICHUE. Ilenple u BENIECTBEHHBIC THUIIBI.
[TepeuncinsiemMblil TUII.

=

OneMeHTHI sa3b1ka CH. KOHCTaHTBI, I/I,I[eHTI/I(i)I/IKaTOpBI, KJIIFOYCBBIC CII0BA.

3.  Tunsl JaHHBIX U UX 00BsBICHHE. YKazarenu. Onepannun pa3aapecariy U ajJpeca.
AnpecHas apudmeruka.

4.  Beipaxxenus. Onepanabl 1 onepanuu (yHapHble, OMHapHbIE, TEPHAPHBIE).
[IpaBuna npeoOpa3oBaHus TUIIOB.

5. Omneparopsl s3eika Cu. OnepaTop BeIpaXKEHHE, COCTABHON OMEpaTop, ONepaTopsbl
YCIIOBHOTO IIEPEXO/A.

6. OpraHu3anus UKJINYECKUX BBIYUCITUTEIBHBIX MPOIECCOB C IIOMOIIIBIO
orreparopos for, while, do while.

7. Opranuzamus BBoJia-BbIiBo/Ia B si3bike Cu. @opmMaTHBIN BBOA-BBIBO/I.

8. Maccusl. IHIeKCHBIE BRIpOKEHHS. XpaHEHHUE B TAMATH OJJHOMEPHBIX H
MHOTI'OMEPHBIX MaCCUBOB.

9. Maccusbl. OCHOBHBIE aJITOPUTMBI UX 00pabOTKU. BBOI-BBIBOI, MOUCK




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24.
25.
26.

HKCTPEMyMa, COPTUPOBKA.

CtpykTypbl U 00beIHEeHUs. BapuanTHbie cTpYKTYphI. [oms OuToB.

[IpaBwiia onpezeneHus NIEPEeMEHHBIX U TUIOB. HUIMAIN3aus JaHHBIX.
Onpenenenne u Bb30oB QpyHkuid. akTudeckue u GopMaIbHbIC TaPAMETPHI.
Onpenenenne u BbI30B GyHKIMI. [lepenada MaccuBOB 1 yka3aTeneld Ha () yHKITHH.

Onpenenenue u BeI30B pyHKuMi. [IpenBapurenpHas MHULMATU3ALUS
napaMeTpoB, (PYHKIMH C IEPEMEHHBIM YHCIIOM napameTpoB. Ilepenaya
napaMmeTpoB (pyHKIHMK main.

Bpewms sxu3HU 1 0051aCTh BUAMMOCTH IIPOrpaMMHBIX 00beKTOB. Kitaccsl namsTu.
WNunnuanu3zanys rino0anbHbIX U JOKaIbHBIX IEPEMEHHBIX

Juaamuyeckue 00beKThl. CII0COOBI BBIACICHUS U OCBOOOKACHUS ITaMSTH.
JInHEeHbBII OTHOCBI3HBINA CIIUCOK.

Jnaamudeckue MmaccuBbl. OCOOCHHOCTH BBIJICTICHUSI 1 OCBOOOKICHHS TTaMSTH
JUISI MHOTOMEPHBIX MAaCCHUBOB.

JlupekTuBsl Ipenpoueccopa. MakpoomnpeneneHus.
OOBEKTHO-OPUEHTUPOBAHHBIH MOAX0/] K MporpaMMHupoBaHuto. Kiacchl.

OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIX0]] K IPOrpaMMHpOBaHui0. MHUIIMann3anus
U paspyiieHrne o0beKToB. KOHCTPYKTOPBI U IECTPYKTOPHI.

OOBbEKTHO-OPUEHTUPOBAHHBIN MOJIXO/] K MpOrpaMMHUpoBaHuio. OrpaHu4eHus
JIOCTyTIA K WieHaM Kiacca. J[py3bs kinacca.

OOBeKTHO-OPHUEHTUPOBAHHBIH 1MOIX0/] K MporpammupoBanuto. HacnenoBanue.
[eperpyska oneparuii.

Opranuzanus BBo1a-BbIBo/a Ha si3bike C++. [loTokM BBOAA-BBIBOAA.
[1abmoHbI HyHKIMHA.

[I1a610HBI KJIACCOB.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

27. bubmmoreka STL. [Ipyrue Oubamorekn KOHTEHHEPHBIX KJIACCOB.

28. OOpaboTKa UCKITIOUUTEILHBIX CUTYAIHHA
Ilpaxmuueckue 3a0anus

1.

Coznath Kiacc Juist XxpaneHus temieparyp B mkainax Leascus u ®apenreiita (pu
nepeBoJe u3 mkaisl Llenpcus B mkany dapeHreiTa MCXOIHOE YUCIO YMHOXKAOT
Ha 9/5 n mpubasnstoT 32). [lns knacca onpenenuTs apupMETUIECKHE OTepaluy 1
orepanuio <<,

CoznaTh Ki1ace 1Ji XpaHeHUsl Macc TeJl B rpaMmax, KWjaorpaMMax 1 ToHHax. Jlis
KJ1acca OIpeIesInTh apupMETUYECKHE ONEpaLUU U ONepaluio <<.

[Meperpy3uthb oneparuio «*» s Kiaacca Matrix, ocynecTBISIONIYIO
IIepEMHOXKEHHE MaTpHll. B ciryyae HEBO3MOXKHOCTH 3TOH onepanuu — BO30yIUTh
HCKJIFOYCHHUE.

Co3aath (yHKIIHIO, OCYLIECTBISIONIYIO BBIYMCICHUE KOPHEH KBaJpaTHOTO
ypaBHeHUs. B ciiydae HEBO3MOKHOCTH 3TOH Orepanuu — BO30YIUTh
HCKJIFOYCHHUE.

Co3znartp Ki1acc Jj1sl XpaHEHUsI 1EJIbIX YUCEN B IBOMYHOMN U I€CITEPUIHOMN
cucremMax cuucienus. [{ns kinacca onpenesnnTs apupmMeTudeckre onepamnnuu 1
ornepanuio <<,

CoznaTe Knace 1y XpaHEeHUsI MHOYKECTBA MPOCTBIX YMCEJI 33JaHHOTO TUana3oHa.
Onpenenutb METO/Ibl MPOBEPKH MPUHAITICKHOCTH 33/1aHHOTO YKCia TMana3ony,
OIpEeEICHUSA KOJIMYECTBA YUCEII, TOTYYEHU IIPEABIAYIIETO U CIEAYIOIIEr0 YUCIa
u T.1. JIJ1s kitacca onpeaenuTh onepanuio <<.

Co3aatp m1a0I0OHHYIO (PYHKIHMIO JJIS1 HAXO0XKIEHUS BCEX MHIEKCOB MUHUMAJIbHBIX
(MakCUMaJIbHBIX) JIEMEHTOB OJHOMEPHOI'0 MacCHBa.

CoznaTh Kinacce AJis TeHepaluy LEbIX U BEIECTBEHHBIX YACEN U3 33JaHHOTO
JaIa3oHa.

Co3aath (QYHKIIHIO, OCYIIECTBIISIONIYIO HAXO0XIEHUE KOPHEH CHCTEMBI IBYX




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

JVHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
oIepaluy — BO30YAUTH UCKIIIOUEHHE.

Co3narp (GyHKUIHUIO AJIS BBIYMCICHUS 3HAYCHUS ONPEACTICHHOTO HHTEeTpasia
METOZOM IIPSIMOYTOJbHUKOB. OJJHUM U3 IapaMeTPOB 3TOH (QYHKINHU TOJDKEH ObITh
yKazareib Ha OJAUHTErPalbHYIO (PYHKIIHIO.

Co3aath (GyHKLHMIO JJ1s1 BBIYMCICHUS 3HAYEHUSI KOPHS HEJIMHEHHOIO ypaBHEHUS
f(x)=0 meTomoM nostoBUHHOTO AesieHus. OJHUM U3 TAPAMETPOB 3TOH HYHKITHH
JIOJDKEH OBbITh yKa3aTesb Ha GyHkmuio f(X).

CoznaTh QyHKIMIO 17151 BBIYMCIIEHUS 3HAYEHUS SKCTPEMYMa HEJIMHEHHOTO
ypaBuenus f(X)=0 meronom aenenus Ha Tpu yactd. OTHUM U3 IAPAMETPOB ITOM
(byHKIMH J0JKEH ObITh YKa3aTesb Ha GyHkuuio f(X).

Co3paate Ki1acc 171 XpaHeHHs CKopocTel Tea B M/c ¥ km/4. J[ist kiacca
OTpeACIUTh apu(PMETUIECKUE OTIEPAIIMH U OTIepaIuio <<.

Cozpmate Kjlacc JUIsl XpaHEHUS MHOXECTBA TPEYTOJIBHUKOB. TpeyrosbHHKH
3aIaI0TC  KOOpAMHATAaMM  BepIIMH. Ecin  3aJaHHBI  TPEYyTrOJIbHUK HE
CYIIECTBYeT — BO30yIUTh HCKIIOUeHHe. Pa3paboraTb MeTOAbl MoOjCYeTa
IUIOLIA/IM U TIEpUMETpA.

Co3mare Kjacc JUIsl XpaHeHHMs KaleHAapHbIX naT. OGecrneduTbh BO3MOKHOCTh
paboTel ¢ JaraMM B pa3aMYHbIX (opmarax, M3MEHEHMs JaThl Ha 3aJaHHOE
KOJIM4YECTBO IHEN. [leperpy3uTs onepanuio «—» s HaX0XKIE€HUS Pa3HOCTHU AaT U
ornepauuu cpaBHeHus. [ knacca ompeaenuts omneparop <<. CTaHgapTHbIE
¢ynkuuu 1 Tunsl C s paboThl ¢ JaTaMu HE UCTIOIb30BaTh.

CoznaTe Kiacc A XpaHEHHUs CTPOK. 3amporpaMMHUpOBaTh METOJbI TOHCKa
MOACTPOKH, KOMUPOBAHUsS, 3aMEHbl MW YyJOaJIeHUs 3aJaHHOM MOJCTPOKH,
onpeneiaeHusl UIMHbI CTPOKH. [leperpy3uTs omnepanuio «+» Ajis KOHKaT€HalUU
CTPOK, OTICPAIMIO MPUCBAMBAHUS M ONEPAINI0 HHIACKCUPOBaHUS (T.K. OMEpaTop
B3SATHS MHJIEKCA MOKET MOSBIATHCS KaK ClIeBa, TaK W CIIpaBa OT OIleparopa
npucBauBaHus, TO (QYHKIMS JOJ/DKHA BoO3BpamaTh Char&) ¢ mpoBepKoif




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

17.

18.

A0MYCTUMOCTH MHACKCA.

Co3pmare Kjacc [ XpaHEHUS OJHOMEPHBIX IIEJIOYHMCICHHBIX MAaCCHBOB.
OOecnieunTh BO3MOXKHOCTH 33JaHUSl KOJMYECTBA JJEMEHTOB U  0a30oBoOM
MHJIEKCallMU. 3anporpaMMHUpPOBAaTh METOAbl MOMCKA 3JIEMEHTOB M COPTHPOBKH.
[Teperpy3uth omnepauuu sl CIOKEHUS M BbIUMTAHUSA BEKTOPOB. lleperpy3uthb
oTepaIyio UHACKCUPOBAHUS (T.K. ONEPATOp B3SATHS MHIIEKCA MOXKET MOSIBISTHCS
KaK cjeBa, TaKk M CIOpaBa OT olepaTopa MPUCBAaUBaHUSA, TO (PyHKUHUS JOJKHA
BO3BpaInaTh iINt&) ¢ MPOBEPKOi AOMYCTUMOCTH HHIIEKCA.

Coznate Kinacc g XpaHEHUs OOBIKHOBEHHBIX ApoOel. 3anporpaMMHupoBaTh
MeToll cokpamienuss Apoou. Ileperpysuts apudmernyeckue omnepauuu. Jlis
Kjacca OIIPEACIUTD omneparop << [IpenycmoTpeTh BO30YXKICHHE
WCKITIOYUTENIbHBIX CUTYallu# (MIPH €JICHUH Ha HOJIb, MIEPETIOTHEHIH )

OIIK-8.2

PazpabaTpiBaeT alrOPUTMBI U MIPOTPAMMBI
JUIsL  pelleHus  INPUKIAJHBIX  3a4ad
Pa3INYHBIX KJIACCOB

Hepeqeﬂb meopemu4decKux 60npocoe

=

~

OnemeHTh! s3b1Ka Cu. KOHCTaHThI, HACHTU(PHUKATOPHI, KIIOUYEBBIE CIOBA.

Tunbl 1aHHBIX U UX 00bsABIeHUE. Llenbie 1 BemecTBeHHbIe TUIIBL. [lepeuncsemslit
THIIL.

Tumnbl faHHBIX ¥ UX 00BsABICHUE. YKazarenu. Onepaunu pazajpecaluy 1 ajapeca.
AnpecHast apudpmeTuka.

Beipaxkenus. Onepanzsl ¥ onepanyu (yHapHble, OUHapHbIE, TEpHAPHBIE).
[IpaBuna npeoOpa3oBaHus TUIIOB.

Oneparopsl s13p1ka Cu. OnepaTop BeIpa)k€HHE, COCTaBHOM ONEPATOP, ONEPaTOPhI
YCIIOBHOT'O TIepexoia.

Opranuzanys QUKINYECKUX BBIUMCIUTEIbHBIX IPOLIECCOB C ITOMOIIBIO
orreparopos for, while, do while.

Opranu3zanus BBOAa-BbIBOAA B si3blke Cu. @OpMaTHBIN BBOA-BBIBOJ.

MaccuBsl. THIEKCHBIE BBIPAKEHUSI. XPAHEHUE B ITAMSITH OJJHOMEPHBIX U
MHOT'OMEPHBIX MacCCHBOB.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24,
25.
26.
27.
28.

MaccuBbl. OCHOBHBIE QJITOPUTMBI X 00pab0TKH. BBOI-BBIBOA, TOUCK
IKCTPEMyMa, COPTUPOBKA.

CrpykTypsl 1 00beuHeHus. Bapuantasie cTpykTypsl. [lons 6uToB.

[IpaBuna onpexneneHus NepeMeHHbIX U TUIIOB. VHMIMaIU3auys JaHHBIX.
Omnpenenenne u BoI30B PyHKIMH. PakTHUecKue U GopMabHbIE TTApaMETPHI.
Omnpenenenue u BbI30B GpyHKIUH. [lepenaya maccuBOB U yka3aresnel Ha QyHKIMH.
Omnpenenenue u BeI30B QpyHKIMi. [IpenBapuTensHas HHATTATU3AIHS
napaMeTpoB, (PYHKIMHU C IEPEMEHHBIM YHCIIOM MapaMeTpoB. [lepenaua
napaMeTpoB (pyHKIMK main.

Bpewmst xu3HM 1 00:1aCTh BUIMMOCTH MPOrpaMMHBIX 00beKTOB. Kitaccel mamsTy.
WNunnmanu3anys rio0anbHbIX U JIOKaTbHBIX TIEPEMEHHBIX

Junamuueckue 00beKThl. CriocoObl BbIAETICHNUS U OCBOOOKACHUS aMSITH.
JIMHENHBIN OJTHOCBSA3HBINA CIIMCOK.

JuHamudeckre MaccuBbl. OCOOEHHOCTH BbIJICIIEHUS U OCBOOOXKICHHS TAMSATH JJIs
MHOTOMEPHBIX MacCHBOB.

JlupeKkTHBHI penporeccopa. MakpoorpeieneHus.

OOBEKTHO-OPUEHTUPOBAHHBIN MMOIX0/] K TporpamMmmupoBaHuto. Kiaccer.
OOBEKTHO-OPHUEHTUPOBAHHBIH MOIX0] K TPOrpaMMHUPOBaHUI0. MHUIManu3amus u
pazpymeHue 00beKToB. KOHCTPYKTOPBI U IECTPYKTOPHI.
OOBEKTHO-OPUEHTUPOBAHHBIH MTOIX0]] K MporpaMMHupoBaHuto. OrpaHudeHus
JI0CTyMa K 4ieHaM Kiacca. J[py3bs kinacca.

OOBeKTHO-OPHUEHTUPOBAHHBIH 1MOIX0/] K MporpammupoBanuto. HacnenoBanue.
[Teperpy3ka onepanuid.

Opranuzanus BBo1a-BbIBo/a Ha si3bike C++. [loTokM BBOAA-BBIBOAA.

1abnoHbI HyHKIMHA.

[I1a610HBI KJIACCOB.

bubmmoreka STL. Ipyrue 6M011OTEKH KOHTEHHEPHBIX KIaCCOB.

O6paboTKa HCKIIOYUTENBHBIX CUTYallul




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

Ipakxmuueckue 3a0anus

1.

Cosznatsb Kiacc U1 XpaHeHus remieparyp B mkanax Lenascus u ®apenreiita (mpu
nepeBojie u3 mkajbl Llenbcus B mkany @apeHreiiTa UCXOAHOE YUCIO YMHOXKAIOT
Ha 9/5 u npubasnsaoT 32). J{ns kinacca onpeAenuTs apudMeTuyeckue onepanuu u
ornepauuio <<,

CoznaTh Ki1ace Ui XpaHeHusl Macc TeJl B rpaMMax, KujorpaMMax u ToHHax. J{is
KJ1acca OTpeIeNITh apU(PMETUIECKHIE OTIEPALAN 1 OTIEPAIHIO <<.

[Teperpy3uTh oneparuio «*» st Kiaacca matrix, ocyIecTBISIOIYO
NEPEMHOKEHHE MaTpHIl. B ciryyae HEBO3MOKHOCTH ATOH omnepanuu — BO30YIUThH
WCKITIOUYCHHE.

Co3natp (yHKIHIO, OCYIIECTBISIONIYIO BRIYHCICHHE KOPHEH KBaIpaTHOTO
ypaBHeHus. B ciiydae HEBO3MOXKHOCTH 3TOH orepainuu — BO30YIUTh
WCKJTFOUEHHE.

CosznaTh Ki1acce A XpaHeHUs 1eNIbIX YHCel B IBOMYHON U IeCATEPUUHOM
cucremMax cuucienus. [ kimacca onpenenuTs apupMeTHIecKre orepannuu 1
orepanuio <<.

Co3matp Ki1acc sl XpaHeHHs] MHOKECTBA MPOCTHIX YHCEN 3aJaHHOTO JIMaa30Ha.
Onpenenuts METOIbI MPOBEPKH MPUHATIC)KHOCTH 33/IaHHOTO YKCIa TUana3ony,
OTIpeIeNIeHUs KOJIMYECTBA YK CEJ, TIOIYIEHUS MTPEIBIYIIETO U CIEAYIOMIEro Yuciia
u T.1. [l k1acca onpenenuTs onepanuio <<,

Co3narh mabiIoHHYI0 (QYHKITHIO JJIsT HAXOXACHUS BCEX MHICKCOB MUHUMAIBHBIX
(MakCHUMaIbHBIX ) 2JIEMEHTOB OJHOMEPHOT'0 MaCCHBA.

Co3matp Ki1acc sl TeHepaIiy [EeNTbIX ¥ BEIIECTBEHHBIX YMCET U3 3aIaHHOTO
Jrana3oHa.

Co3nath (yHKIHIO, OCYIECTBISIONIYIO HAXOXKICHNUE KOPHEH CHCTEMBI JIBYX
TUHENHBIX YpaBHEHUH (1Ba HEU3BECTHHIX). B cilydae HEBO3ZMOKHOCTH 3TOM
orepauy — BO30yAUTh UCKITIOYEHHE.

10. COSI[E[TL (I)YHKI_II/IIO JJI1 BBIYHUCJIICHU S 3HAYCHHUA OIIPCACIICHHOI'O MHTCrpajia




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

11.

12.

13.

14.

15.

16.

17.

METOJIOM MPSIMOYTOJIbHUKOB. OIHUM M3 TapaMeTPOB 3TOW (PYHKIIUU JOIDKECH OBITH
yKazaTesb Ha MOJANHTErpATbHYI0 ()YHKIIHIO.

Co3nath GYHKIUIO ISl BBIYACIICHHS 3HAYCHHUS KOPHSI HETMHEHHOTO YPaBHEHUS
f(X)=0 meTomoM monoBuHHOTO NeneHus. OTHUM U3 TapaMeTPOB TON GYHKLIUH
JIOJDKEH OBITh yKa3aTesb Ha pyHkuuto f(X).

Co3nate QyHKIHIO AJIsl BBIYUCICHUS 3HAUCHHUS SKCTPEMyMa HEJIMHEHHOTO
ypaBuenus f(X)=0 meTonom nenenus Ha Tpu 4acti. OTHUM U3 TApaMETPOB ITOU
GbyHKIMK T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

Co3naTh Kiacc Ui XpaHeHHs CKOPOCTeH Tei B M/c U km/4. Jljis kiacca
OIpeeNUTh apru(METUUSCKUE OTIEPAIMH U OIEePaHI0 <<,

Co3pmaTh KJlacC Ui XPAHCHUS MHOXKECTBA TPEYrOJILHUKOB. TpeyroyibHUKH
3a/1al0TCs  KOOpAMHATAMU BepIIWH. EciaM 3agaHHbIi  TPEYrOJbHUK HE
CYIIECTBYeT — BO30yIUTh HCKIOUeHHE. Pa3paboTath MeETOABI TOjCYeTa
TUTOIIA/T! U TIEPHMETpa.

CoznaTe Kjacc Al XpaHEHUs KaleHJapHbIX naT. ObecrnednTbh BO3MOKHOCTh
paboThl ¢ JatamMu B pa3IMyHbIX (opMaTax, M3MEHEHHs JaThl Ha 3aJaHHOE
KOJIM4YecTBO JHEH. [leperpy3uTs onepamnuo «—» s HaX0XK/I€HUsI pa3HOCTH JaT U
omnepauuu cpaBHeHus. s kimacca ompenenuth omepatop <<. CraHgapTHbIE
¢bysaxuu v tunel C 115 paboThI ¢ AaTaMu HE MCTIOIb30BaTh.

Cozpate Kiacc s XpaHEHUs CTPOK. 3amporpaMMHUpPOBaThb METOJIbI IOHUCKA
MOJICTPOKH, KOMUPOBAaHMUS, 3aMEHbl U yJaJeHUs 3aJaHHOM TOJICTPOKH,
OIpezeNeHUsl AIUHBl CTpOKU. lleperpy3uTs onepanuio «+» s KOHKaTEHALMH
CTPOK, ONEpalli0 NPUCBAWBAHUS M ONEpaAlUI0 UHJIEKCUPOBAHUS (T.K. omeparop
B3STHSl MHJEKCA MOXXET MOSBIATHCS Kak CjleBa, TaKk M clpaBa OT ollepaTopa
npucBaMBaHus, TO (YHKIMS JODKHAa Bo3Bpamark char&) c mpoBepkoi
JOTTYCTUMOCTH MHJIEKCA.

CO3I[E[TL KJIaCC JUId XpPaHCHUSA OIJHOMCPHBIX MCJIOYUCICHHBIX MACCHBOB.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

18.

OOecnieunTh BO3MOXKHOCTH 33JaHUSl KOJMYECTBA JJIEMEHTOB M  0a30BOH
MHJIEKCAllMU. 3anporpaMMHUpPOBAaTh METOAbl MOMCKA 3JIEMEHTOB M COPTHPOBKH.
[leperpy3utb omepauuu yisi CIOKEHUS W BBIUMTaHUSA BeKTOpoB. [leperpy3utsb
orepaluo UHACKCUPOBAaHUS (T.K. ONEPaTOp B3SATHS HHIIEKCA MOXKET MOSBISATHCS
KaK ClIeBa, TaK W CIIpaBa OT OIepaTopa MPUCBAMBAHUA, TO (YHKIHUS TOJDKHA
BO3BpaIaTh iNt&) ¢ MPOBEPKOi AOMYCTUMOCTH HHIIEKCA.

CoznaTh Ki1ace 1Ji XpaHeHus: OOBIKHOBEHHBIX Jpo0Oeil. 3anporpaMMupoBaTh
MeTo]l cokpanieHus apodu. [leperpy3uts apudpmerndeckue onepaunn. s
KJIacca onpenenuTh oneparop <<. [IpemycMoTpers BO3Oy)IeHUE
VCKITIOYUTENIbHBIX CUTYalu# (IPH IeJICHUH Ha HOJIb, MEPETOTHEHIH )

OIIK-7: Cnoc

00€eH y4acTBOBATh B HACTPOiiKe M HAJIA/JIKe MPOrPAMMHO-ANNAPATHBIX KOMILJIEKCOB

OIIK-7.1

OuenuBaet paboToCIoCcOOHOCTh
MIPOrPaMMHO-AMIMaPaTHBIX KOMITJIEKCOB

Hepeqeﬂb meopemu4decKux 60npocoe

1.
2.

OnemeHTslI s13b1ka Cu. KOHCTaHThI, HACHTU(PUKATOPBI, KIIOUYEBBIE CIIOBA.

Tunsl naHHBIX U UX 00BsBIEeHUE. L{enbie U BelleCTBEHHBIC THIIHI.
[lepeuncnsiemslii TUII.

Tunbl JaHHBIX ¥ UX 00BsIBIEHUE. YKa3zaTenu. Onepaiun pa3aapecaluy 1 ajgpeca.
AnpecHas apudmeTuka.

Boipaxkenus. Onepansl u onepanyu (yHapHble, OMHapHbIE, TEPHAPHBIE).
IIpaBuna nmpeoOpa3oBaHus TUIIOB.

Oneparopsl s13p1ka Cu. OnepaTop BeIpa)k€HHE, COCTAaBHOM ONEPATOp, ONEpaTOphl
YCIIOBHOT'O Tepexoia.

Opranu3anus UKINYECKUX BEIYUCIUTEIBHBIX MPOIIECCOB C TTOMOIIBIO
omnieparopos for, while, do while.

OpTaHI/ISaHI/IH BBOJa-BbIBOJA B A3BIKE Cu. (I)OpMaTHBIﬁ BBOJ-BbIBO.
Maccupsl. UHaeKCHEIE BBIPDAXKCHUS. XpaHCHI/Ie B MaMsTH OJHOMCPHLIX 1
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24.

MHOT'OMCPHBIX MaCCUBOB.

MaccuBbl. OCHOBHBIE QJITOPUTMBI X 00paboTkH. BBOA-BBIBOA, OUCK
9KCTPEMYMa, COPTUPOBKA.

CtpykTypsl U 00beiuHeHus. Bapuantueie cTpykTypsbl. [loss Outos.

[IpaBuna onpeneneHust nepeMeHHBIX U TUMOB. HUIMaNM3anus JaHHbBIX.
Omnpenenenue u BbI30B PyHKIMA. PakTudeckue U (opMaabHbIe TapaMeTPHI.
Omnpenenenue u Be130B GyHKIMi. [lepenadya maccuBoB 1 ykazaTenei Ha PyHKIMH.

Omnpenenenue u Be130B PyHkuuii. [IpenBapurensuas HHULMATU3ALNS
napameTpoB, QYHKIIUU ¢ TIEpEMEHHBIM YHCIIOM rmapameTpoB. [lepenada
napamMeTpoB (pyHKIIUU main.

BpeMH ’KM3HHU U 00J1aCTh BHUAUMOCTHU IIPOrpaMMHBIX 00bekToB. Knaccel maMsTH.
I/IHI/IIII/IaJII/ISaLII/Iﬂ I7100aJbHBIX U JIOKAJBHBIX MEPECMCHHBIX

Junamuueckne 00beKThl. CrIOCOOBI BBIJICTICHUSI U OCBOOOKICHHS TTaMSITH.
JIvHEHBIN OTHOCBA3HBIN CIIMCOK.

I[I/IHaMI/I‘leCKI/IC MaccuBBl. OCOOCHHOCTH BBIACIICHUA U OCBO60)KI[€HI/I$I nmaMATHU
AJi1 MHOT'OMEPHBIX MaCCHBOB.

JupekTuBsl npernpoieccopa. MakpoornpeaeneHusl.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIX0/T K TporpaMmMupoBanuto. Kiaccsl.

OOBbEKTHO-OPUEHTUPOBAHHBIN MOJIX0/] K IporpaMMupoBanuto. MHunmanmusanus
U paspylieHne 00bekToB. KOHCTPYKTOPBI U AECTPYKTOPBHI.

OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIX0/] K MpOrpaMMHUpoBaHuio. OrpaHuyeHHs
JIOCTyTa K 4ieHaM Kiacca. J{py3bs kiacca.

OObeKTHO-OPUEHTHPOBAHHBIN MOJIXO]] K porpamMmmupoBanuto. Hacnenosanue.
[Teperpy3ka onepanuid.
Opranuzanus BBoJa-BbIBoAA Ha si3bike C++. [loTokM BBOA-BBIBOJA.
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25.
26.
27.

28

1a6noHbl HyHKIMHA.

[I1aGoHbI KI1ACCOB.

bubmmoteka STL. Ipyrue 6nOIMOTEKH KOHTEHHEPHBIX KIACCOB.
. O0OpaboTKa UCKIIOUYUTEIbHBIX CUTYaLUH

IIpaxmuyeckue 3a0anus

1.

CoznaTh Kiacc Juist XxpaneHus temieparyp B mkainax Leascus u ®apenreiita (pu
nepeBoje u3 mkaibl Llenbcusd B mikany @apeHreita HCX0IHOE YUCIO YMHOXKAIOT
Ha 9/5 n mpubasnstoT 32). [l knacca onpenenuTs apupMeTHIECKHe ONepanuy 1
orepanuio <<,

CoznaTh Ki1ace Ui XpaHEeHUsl Macc TeJl B rpaMMax, KujiorpaMMax v ToHHax. Jlis
KJIacca ONpeeuTh apupMETHIECKHUE OIepalliy U ONEepalnio <<.

[Meperpy3uthb oneparuio «*» uis kjaacca Matrix, ocynecTBISIONIYIO
NepEMHOXKEHHNE MaTpHll. B ciryyae HEBO3MOXKHOCTH 3TOH onepanuu — BO30yIUTh
HCKJIFOYECHHUE.

Co3aath (yHKIHIO, OCYLIECTBISIONIYIO BBIYMCICHUE KOPHEH KBaIpaTHOTO
ypaBHeHUs1. B ciydae HEBO3MOXKHOCTH ATOM Orepaiii — BO30OYAUTh
UCKIIIOUEHHE.

Co3znarp Ki1acc Jj1sl XpaHEeHHUsI 1IeJIbIX YUCeN B IBOMYHON U ACCATEPUIHON
cucremMax cuucienus. [{ns kimacca onpenesnnTs apupmMeTudeckre onepamnnuu 1
ornepanuio <<,

CozpaTe Knacce 1y XpaHEeHUsI MHOKECTBA MPOCTBIX YMCEJI 33JaHHOTO Uana3oHa.
Onpenennts METOABI MPOBEPKU TPUHAIICKHOCTH 3aJaHHOTO YKCIIa JUAIIa30HY,
OIIpeAEIEHNUS KOJMYECTBA YUCEL, TOTYYEHHSI IPEIBIIYILErO U CIEAYIOIIEro Yncia
u T.1. JIJ1s kitacca onpeaenuTh onepanuio <<.

Co3aatp m1a0I0OHHYIO (PYHKIHMIO 711 HAXO0XKIEHUS BCEX MHIEKCOB MUHUMAIbHBIX
(MakCHUMaJIbHBIX ) JIEMEHTOB OJHOMEPHOI'0 MacCHBa.

Co3znaTh Ki1acce 1)1 FeHepaluy LeJIbIX U BEIECTBEHHbIX YKMCEI U3 3aJaHHOTO
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10.

11.

12.

13.

14.

15.

16.

Jrana3oHa.

Co3aatk (yHKILHIO, OCYLIECTBIISAIOIIYI0 HAXO0XK/IEHUE KOPHEN CUCTEMBI JIBYX
JMHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
oIepaLuu — BO30YAUTH UCKIIIOUEHHE.

CoznaTh QyHKIMIO 1715 BBIYUCIICHUS 3HAYEHUS OIIPE/IEIIEHHOIO0 UHTErpasia
METOOM MPSIMOYTOJAbHUKOB. OJJTHUM U3 IapaMeTPOB 3TOH (yHKIINHU TOJDKEH ObITh
yKa3aTeJb Ha OJUHTETPATbHYIO (DYHKIHIO.

Co3aatk (GyHKLHIO JJ1s1 BBIYMCICHUS 3HAYEHUSI KOPHS HEJIMHEHHOIO ypaBHEHUS
f(x)=0 meTomoM nosI0BUHHOTO AejieHus. OJHUM U3 TTAPaMETPOB ATOH HYHKIIUH
JIOJDKEH OBbITh yKa3aTesb Ha GyHkmuio f(X).

CoznaTh QYHKIMIO 17151 BBIYMCIIEHUS 3HAYEHUS SKCTPEMYMa HEIMHEHHOTO
ypaBHenus f(X)=0 meronom aenenus Ha Tpu 4actd. OTHUM U3 TAPAMETPOB ITOM
(bYHKIMH J0JKEH ObITh YKa3aTesb Ha GyHkimto f(X).

Co3aath Ki1acc 171l XpaHeHHs CKopocTel Tel B M/c ¥ km/4. J[ist kiacca
OTIPENICTUTh apU(PMETHUECKUE OTIEPAIIMH U OTlepaIruio <<.

Cozpmate Kjlacc JUIsi XpaHEHUS MHOXECTBA TPEYrOJIBHUKOB. TpeyrojbHUKH
3aIaI0TCS  KOOpPJAMHATAMM  BEpIIMH. Ecin  3agaHHBIA  TPEyroJIbHUK HE
CYIIECTBYeT — BO30yIUTh HCKIIOUeHHe. Pa3paboraTb MeTOABI MoOjCYETa
IUIOLIA/IN U IEpUMETpA.

Co3mare Kjacc JUIsl XpaHeHHMs KaleHAapHbIX naT. OGecrneduTb BO3MOKHOCTh
paboTel ¢ JaraMM B pa3iaMuHbIX (opmarax, M3MEHEHMs J1aThl Ha 3aJaHHOE
KOJIM4YEeCTBO IHEN. [leperpy3uTs onepanuio «—» s HaX0XKIE€HUS Pa3HOCTH AaT U
onepauuu cpaBHeHus. s kiacca ompeaenuts omneparop <<. CraHzapTHbIe
¢ynkuuu 1 Tunsl C s paboThl ¢ JaTaMu HE UCTIOIb30BaTh.

Co3parb kjacc Juisi XpaHEHHUs CTPOK. 3alporpaMMHpPOBATH METOJbI IOUCKA
MOJCTPOKH, KOMUPOBAaHUS, 3aMEHbl M YyIAJCHHS 3aJaHHOM TOACTPOKH,
onpeAeseHusl IIUHbl CTpoKHU. [leperpy3urs omepamuro «+» s KOHKaTEHalMU
CTPOK, OTIEPAIMIO MPUCBAMBAHUS M ONEPAIMIO0 WHICKCUPOBAaHUS (T.K. omepaTop
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17.

18.

B3STHS MHJIEKCA MOXKET MOSBIATHCS KaK CJIeBa, TaK W CIIpaBa OT OIeparopa
npucBaMBaHus, TO (YHKIUS JODKHA Bo3Bpamark char&) ¢ mpoBepkoi
JOTTYCTUMOCTHU MHJIEKCA.

Co3pmare Kjacc [ XpPaHEHUsS OJHOMEPHBIX IIEJIOYMCICHHBIX MACCHBOB.
OOecnieunTh BO3MOXKHOCTH 33JaHUSl KOJMYECTBA JJIEMEHTOB M 0a30BOM
MHJIEKCAallMi. 3anporpaMMHUpOBAaTh METOAbl MOHMCKA 3JIEMEHTOB M COPTHPOBKH.
[leperpy3utb omepauuu isi CIOKEHUS W BBIUMTAHUS BeKTOpoB. [leperpysutsb
oTepaIyo UHACKCUPOBaHUS (T.K. ONMEpaTop B3ATHS MHAEKCA MOXKET MOSBISATHCS
KaK cJeBa, TaK M CIpaBa OT oIlepaTopa MpHCBaMBaHUS, TO (DYHKIUS JIOJDKHA
BO3BpaInaTh iINt&) ¢ MPOBEPKOi AOMYCTUMOCTH HHIIEKCA.

CoznaTh Kinace 1Ji XpaHeHus: OObIKHOBEHHBIX Jpo0Oeil. 3anporpaMMupoBaTh
MeTo]1 cokpartieHus 1podu. [leperpy3uts apudpmerndeckue onepauuu. Jms
KJIacca onpenenuTh oneparop <<. [IpemycMoTpers Bo30Oy)IeHHE
HCKJIFOUUTENIbHBIX CUTYalui (IIpH I€JIEHUN HA HOJIb, IEPENIOJIHEHNUH )




6) HOpH}IOK MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTaluu, NOKa3aTe/im 1 KPUTEPUU OLNCHUBAHUSA

IIpomexyTrouHas aTTectanus 1o aucuuiuinae «lIpukiagHoe nporpaMMUpOBaHUE) BKIIFOYAET TEOPETUYECKUE BONPOCHI, MO3BOJISAIONINE OLEHUTh YPOBEHD
YCBOEHHS 00YJaIOLIMMHCS 3HAHUH, U IPAKTHUECKUE 3a/IaHHs], BBISBIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAICHUH, TPOBOAUTCS B (hopme
3a4eTa M DK3aMcHa.

DK3aMeH 110 HaHHOI;'I JUCHUILIMHE ITIPOBOAUTCA B YCTHOI>'I (bOpMC 10 3K3aMCHAallMOHHBIM 6I/IJ'IeTaM, Ka)KI[BII\/'I M3 KOTOPBIX BKIIHOYACT 2 TECOPCTUICCKUX BOIIpOCa
M OJHO IMPAKTUYCCKOC 3aJaHHUC.

IToka3zatenu u KPUTCPHUU ONCHUBAHHUSA IK3aMEHA:

— Ha OIIEHKY «OTJHYHO» (5 0a/I0B) — 00yYaronuiicss IEMOHCTPUPYET BHICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CHUCTEMAaTHYeCcKOe U TTyO0Koe 3HaHHE y4eOHOro MaTepuaa, CBOOOIHO BBIMOIHIET IPAKTUUYECKHE 3a/1aHus, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «X0po1uo» (4 6aia) — 00yJaromuiicst IEMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIN: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS He3HAYUTENbHbIE OMIMOKH, HETOUHOCTH, 3aTPYAHEHUS TIPH AaHATTUTHUECKUX OIEpalusX, IepeHoCce 3HAHUN U YMEHUI Ha HOBBIE,
HECTaHJapTHBIE CUTYaIHH.

— Ha OLIEHKY «Y/AOBJIETBOPUTEJIBLHO» (3 6auia) — 00ydaronuiics J1eMOHCTPUPYET OPOrOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/1€
KOHTPOJIbHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKHU, MPOSIBIISCTCS. OTCYTCTBUE OT/AEIbHBIX 3HAHUH, YMEHH, HABBIKOB, 00YyYaIOLIHIiCs UCTIBITHIBAET
3HAYUTENbHbIE 3aTPYAHEHUS NIPH ONIEPUPOBAHUU 3HAHUSIMU U YMEHHUSMU IPU UX IIEPEHOCE Ha HOBbIE CUTYAIHH.

— Ha OLIEHKY «HeY/JA0BJIeTBOPUTEIbHO» (2 6auta) — o0yJaromuiicss IeMOHCTpUpYeET 3HaHUs He 6osee 20% TeopeTHyeckoro Marepuaia, J0nycKkaeT
CYIIECTBEHHBIE OINOKH, HE MOXKET MOKa3aTh MHTEUIEKTya IbHbIC HABBIKM PEILICHHs MPOCTHIX 3aau.

— Ha OLIEHKY «HeYJA0BJIETBOPUTENbHO» (1 6ayut) — o0yyaromuiicss He MOXKET MoKa3aTh 3HaHUS Ha YPOBHE BOCIIPOU3BECHUS U 00BICHEHU HHPOPMALINH,
HE MOJKET M10Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKH PEILIEHUS IPOCTHIX 3a1a4.



