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Pa6ouas mporpamma cocrasiena Ha ociose @I'OC BO - baxanaBpuar 1o HarpapIeHHUIO
rogrotoBkn 09.03.01 Mudopmatuka W BRYMCIHTENbHAS TeXHHKa (mpukas MunobpHayku
Pocenn ot 19.09.2017 r. Ne 929)

PaBouas mporpaMMa paccMoTpeHa M Ofo0peHa Ha 3acemaHunm - Ka(enpel
BriuncnaTebHON TeXHUKH B IPOrpaMMUPOBAHHS

19.02.2020 . mpotokon Ne 5 f %
3aB. kadeapoit 0.C. Jlorynosa

Pa6ouas nporpamma o106pena metomdeckoii komuccneit o u AC
26.02.2020 r. mporoxon Ne 5

Ilpexncenarens 5 C.H. JlykpsnoB
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Perensenr:
HAYATBHUK OT/IEIA TEXHOMOTHYECKUX MITaTGopM /%

000 «Kommac ILtrocy , kKanj. T€XH. HayK J1.C. Caoros




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BhIYUCINTETLHON TEXHUKH U IIPOrPAMMHUPOBAHUSI

[Ipotokom ot 20 . Ne

3aB. kadeapoii O.C. ioryHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 . Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM oy Ha 3aceJaHuu Kadeapbl BBIYUCIUTETHPHON TEXHUKH U TPOrPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENLHOM TEXHUKU U POTPAMMHPOBAHUS

IIporokomor _ 20 r. Ne
3aB. kadenpoit O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBoeHMs qucuMILIMHEL «IIporpaMmupoBaHue» SBISETCS OCBOCHHUE CTYJEHTAMU
METOJMKHU IIOCTAHOBKM, IIOATOTOBKM W PELICHUS HWH)KEHEPHO-TEXHUYECKUX 3ajad Ha
COBPEMEHHBIX  BBIUMCIMTEIBHBIX MAIIMHAX C HCIOJIb30BAHUEM  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 ITIOCTAHOBKH 33J1a4 B 00JIaCTH MH(POPMALIMOHHBIX 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
00pa3oBaTeNbHON IPOrPaMMBbI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOMMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCHUIUTUH/ IPAKTUK:

WNudopmaruka

[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

OOBbEKTHO-OPUEHTHPOBAHHOE MPOTPaMMHOE 0OecTieyeHEe

[Tnatdopma pazpaboTKu 1 ucTIoHEHUs putokeHuid Flora

Cetnu OBM

Jlornueckoe nporpaMMHpOBaHNE

CpencTBa nporpaMMupOBaHHsI MOOMIIBHBIX TPUIO0KEHUH

YenoBeko-MalIMHHOE B3aUMO/IEHCTBHE

03abunmuTu-nccne0Banue MPOrPaMMHBIX ITPOIYKTOB

[IpakTHyeckue acrekThl pa3paboTKH KOMIUIISTOPOB

Teopust BEIYUCITATENBHBIX MTPOIECCOB

Teopust A36IKOB IPOrpaMMHUPOBAHUS

3 KomnereHnnu o0y4aoiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMBbIeE pPe3yJbTAaThl 00y4eHUs

B pesynbrare ocBoenust nucuuruinabl (Moayns) «IIporpammupoBanue» oOydaronuiics
JOJKEeH 00J1a/1aTh CIEAYIONTUMHU KOMITETECHITHSIMHU:

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 AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 231,9 akan. 4acos:

— ayIuTopHas — 226 akaj. 4acos;

— BHeayuTopHas — 5,9 akaj. yacoB

— caMocTosTeNbHas paboTa — 92,4 aka. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast s
o | KoHTaKTHas pabora E QE ®dopma TeKyILero
Pazzen/ Tema % (B axaz. acax) E 2 Bux . KOHTpOJIA Kon
[ — : & O caMOCTOATCILHOR | YONEBACMOCTH H [ W0 o oo
@) 16 | uvaxe g £ paboThI TIPOMEKYTOUHOM
Jlek. ‘ PaKT. | = aTTecTaluH
3aH. 3aH. O &
1. OcHOBHBIE KOHCTPYKIUH SI3bIKa
BBICOKOTO YPOBHS
1.
1.1 Hcropust BO3HUKHOBEHMS CamocrosTenpHOe
s3pikoB C u C++. Andasur M3y4eHUe
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 CaMOCTOS;TeJ‘ILHOG
THIIBI, TOHSITHE M;HTI/ICCLI U -
gﬁgggﬁz.n B3SITHS :;;:Zmy; yqe6H0ﬁVH Tposepka OIK-7.1,
R — 4 411 14 Hay4YHOU HHIMBHYaTbHBIX OIIK-8.1,

. JIUTEPATYPBHI. 3aJaHu’ OIIK-8.2
Ilepeuncnsiembrit THIL 2. TToAroTOBKA K
JMaHHbIX. THm maHHBIX VOIid.
Beipakenus. OmnepaHipl U AabopaTopHoMy
OIEpALVH. VYHapusle, SAMATHIO
OWHapHBIE W  TEpHapHbIC
onepauun. [IpeoOpazoBaHus
TUIOB ~ TNPH  BBIYHCICHHA
BbIpayKeHUI




1.3 Crpykrypa

C-mporpammer.  Omepartopsl
SI3BIKA C.
Omneparop-BeIpaxeHne,
COCTaBHOM omeparop. 1
Passersisronuecs :
CamocrosTenpHOe
ANTOPUTMHUYECKUE
koHcTpykuuu. Omeparopsr if H3ycHie
N yueOHOI u ITposepka OIIK-7.1,
" switch. ITpumepsr .
6 9/11 9 Hay4HOH’ nHAuBUAyanbHbIX | OINK-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
cepenussl. Oneparopsl 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 pazpeny 14 | 19/41 31
2. OCHOBHBIE CTPYKTYpPHI JaHHBIX
2.1 MaccuBsl. O0ObsIBICHUE B 1
MporpaMmme. Brruncnenue '
. CamocrosTenpHOe
MHJEKCHBIX BBIPaKEHH.
CraHpapTHble QITOPUTMBI 13yHenme
y4aeOHOU 1 [IpoBepka OIIK-7.1,
00paboTKH  MacCMBOB  — o
6 9/11 2 Hay4YyHOU WUHAUBHUIYaTBHBIX 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
2.2 Crpykrypsl. OnucaHue B Hsyerue
yueOHOI Iposepka OIIK-7.1,
nporpamMme.  OObenuneHus| 1 .
. 4 9 7 HayJHOU WHIUBUIYaTbHBIX OIIK-8.1,
(union). BUTOBBIE CTPYKTYPHI. N
BapHasTHbIC CTPYKTYPHI JUTEPATYpBHI. 3aJaHui OIIK-8.2
p 2. INoaroroBka
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
nabopaTopHOMY

3aHATHIO




24 Meronpl jgoctyma K

JJIeMeHTaM MAacCHBOB.
VYkazarenu Ha MHOTOMEPHBIE
MacCCHBBI. AnpecHas
apudpmeTrka. J[MHAMUYECKOE 1
BEIJICTICHHE TaMSITH. CaMOCTo;;TeJIbHoe
Beinenenue MaMSTH B -
;22;::;:?“6 %LmeTnIZl:I(I)/II\; yqeGHoﬁvH Iposepxa OIK-7.1,
CAMSITH o1 10 | 15/911 10,1 HaY4YHOU nHauBHayanbaeix | OIIK-8.1,
. JIUTEPATYPBHI. 3aJaHu’ OIlK-8.2
HETUIU3UPOBAHHBIH 2. TTOArOTOBKA K
yKazareib. OcHoBHEIE
OLIHOKH, CBsI3aHHbBIE c AabopatopHoMy
JMHAMUYECKUM BBIZCICHHEM SAIBITHIO
TTaMSITH. JlnHamMu4eckue
MaCCHUBBI. Peanuzanus
CTPYKTYPBl — OIHOCBSI3HBIH
JIMHENHBIN CIMCOK
HWroro no pazneny 22 | 35/101 21,1
Hroro 3a cemectp 36 | 54/141 52,1 3auér
3. Merto bt CTPYKTYPHOTO
POrPaMMHUPOBAHHS
1.
CamocrosTenpHOe
U3y4YeHHE
G e b i | ey | onicr,
pp— Tepesiaua 6 |18/121 6 Hay4YyHOU I/IH)J,I/IBI/I)J,yaJ'{‘beIX OIIK-8.1,
HApaMeTpoB JIUTEPATYPHI. 3aJaHu’ OIlK-8.2
2. IloaroroBka K
nabopaTopHOMY
3aHATHIO
1.
3.2 Vkazarenu Ha (QYHKIHIO. CamocrosTensHOoe
IIpenBapu-renbHas U3yUYeHHE
WHUIMATN3alns  [TapaMeTpoB y4aeOHOI 1 [IpoBepka OIIK-7.1,
¢byHKIMY. OyHKIMH c 4 |12/101 4 Hay4HOM uHauBUAy-anpHbIx | OINK-8.1,
MepeMeHHBIM YHCIIOM JUTEPATYPBI. 3amaHui OIIK-8.2
MapaMeTpoB. Ilepenaua 2. IloaroroBka K
napameTpoB GyHKIHH Main 71a00paTOPHOMY
3aHATHIO
HWroro no pazaeny 10 |30/221 10
4, Mertonsl
00BEKTHO-OPHEHTUPOBAHHOTO
MPOrpaMMHUPOBAHHS
4.1
OOBEKTHO-OpPUEHTUPOBAHHBIN
MOJIXOT K 1
NPOTPAMMHPOBARHIO. CaMOCTOS;TeJ‘ILHOG
TousiTue WHKATCYIISIHH.
OOBbsBIIEHHE Kilacca B SI3bIKE ;;gg;:g; Tposepka OMK-7.1
t(f:]-:_; Hent KH;?;&S;;E: 4 118/121 6 Hay4YHOU WHAUBUIYaJIbHBIX OI1K-8.1,
JIUTEPATYPHI. 3aJaHu’ OIIK-8.2
Koncrpykrop komupoBaHus. 2. TIoAroToBKa K
Hectpykrop. Co3nanue n1abopaTopHOMY
KJacca «ouroBoe
MHOXecTtBo».  Jloctynm K SAATHIO

yieHaMm kiacca. OyHkonm —
JIPpY3bsi Kjacca




4.2 HacnenoBanue. ba3oswrii

U TPOM3-BOJIHBIE  KIACCHL
Crerudukarust 1.
TPOU3BOJTHEIX 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,
6a30BBIMH W TIPOU3BOIHBIMH JIUTEPATYPBI. 3aaHui OIIK-8.2
KJIacCaMH. 2. IloaroroBka k
ITocnenoBaTeILHOCTh BBI30BA Tab0paTopHOMY
KOHCTPYKTOPOB u 3aHATHUIO
JECTPYKTOPOB Ul OOBEKTOB
MPOU3BOJHBIX KJIACCOB
4.3 Tleperpy3ka oneparui.
Hcnonb3oBanue METOJIOB
KJacca W OPYKECTBEHHBIX 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
JIAHHBIX, OIIpeJIeTICHHBIX
TMIOJTE30BaTEIEM
Wroro no pazaery 11 | 42/141 16
5. Pazpabotka MOJYJIBHOTO
POrPaMMHOTO 00ecTieueH s
1.
CamocrosTenpHOe
51 TTonsitne H3y4eHUe
MHOro(aioBoro  mpoexra. yueOHOil u ITposepka OIIK-7.1,
Bpemst xu3Hu u  00JdacTh 2 6/11 3 HAYYHOM uHauBuayansHeix | OITK-8.1,
BUJUMOCTH  JIOKAJbHBIX MU JUTEPaTypBHI. 3aaHuil OIIK-8.2
rII00aJIBbHBIX 00BEKTOB 2. IloaroToBka K
1a00paTOpHOMY
3aHATHIO
1.
52 Hcnonb3oBanue CamocrosTenbHOe
MPOCTPAHCTB WMEH. U3ydeHHe
CraHzapTHOE MPOCTPAHCTBO yueOHOIt n ITposepka OIIK-7.1,
HAMEH. TTonb3oBaTenbckue 2 6/11 3 HayJHOU WHIUBUIYaTbHBIX OIIK-8.1,
MIPOCTPaHCTBa HUMEH. JIUTEPATypBHI. 3aJaHui OIIK-8.2
BnokeHHBIE ~ TPOCTpPaHCTBA 2. TloaroToBka K
HUMEH nabopaTopHOMY
3aHATHIO
1.
CamocrosTenpHOe
53 JMpeKTHBbI U3ydeHHe
npemnpoueccopa. Jupexrtuna yueOHOI [Iposepka OIIK-7.1,
#include. Tupexrusa #define. 2 6/11 4 HAYYHOM WHANBUAYAIbHBIX OIIK-8.1,
VYcnoBHble JUPEKTUBBI JUTEPATYpBHI. 3aJaHui OIIK-8.2
npenporeccopa 2. TloaroToBka K
nabopaTopHOMY

3aHATHIO




1

CaMocTosTenbHOe
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
Mrep aTopeL, 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 o
JUTEPATYPHI. 3aJaHAN OIlK-8.2
koMmusiTopax.  O6paboTka
. 2. IloaroroBka K
HCKITIOUYNTENBHBIX CHTYaIlHi.
. nabopaTopHOMY
T'enepanus HCKITFOYCHHI.
. 3aHATHIO
IlepexBar uckmroueHnit
Hroro no pazaeny 13 | 30/41 14,3
Hroro 3a cemectp 34 (102/401 40,3 9K3aMeH
Hroro no auciurivae 70 156/54 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 Il CTUMYJIMPOBAHMS aKTUBHOM IT03HABATEILHOU JAEATEIBHOCTH CTYIEHTOB.

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

[IpobGnemHas nekuust — U3JI0KEHUWE MaTepuaa, Ipearoiaralollee MOCTaHOBKY
OpoOJEeMHBIX 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» — JIEKIMS-IPOBOKAIMA (M3JI0)KEHUE MaTepuana ¢ 3apaHee

3a-TUIaHUPOBAHHBIMU omuoOKamu), JIeKIusI-0ecena, JEKIUA-TUCKYCCHS,
JEKIUSA-TIPECCKOH(EePEeHIIHS.
[IpakTnueckoe 3aHaTHEe B (GoOpMe NPAKTUKyMa — OpraHu3anus ydeOHOM paboThl,

HalpaBJieHHAsi Ha pelIeHHEe KOMIUIEKCHOW 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 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTALMH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITIHUHBI (MOTYJIs1)

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) lonmotHuTeIBLHASI TUTEPaTypa:

1. TIlaBnosckas, T. C/C++. CrpyktypHoeé ©  OOBEKTHO-OPUEHTHPOBAHHOE
nporpamMmmupoBanue [ DaekTpoHHsblid pecypce] : [paktukym / T. [1aBnosckas, 1O. llymak — CII0. :
[Turep, 2014. — 352 c. — Pexxum pmoctyma: http://ibooks.ru/reading.php?productid=21762 —
3arnaBue ¢ skpa-Ha ISBN



978-5-459-00613-1.

2. Cunnipig, C. B. [IporpaMmMmupoBaHue Ha A3bIKE 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++ [DIeKTpOHHBIN pecypc] : yaeOHoe
nocobue / B. E. Topuunckuii, A. H. Kanuraes, B. J[. Tyraposa, }0. B. ®¢noceesa ; 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 norosopa Cpox faeicTBus JIULIEH3UN
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 1 17.09.2007 GeccpotHO
Professional
MS Visual Studio
2010
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJacca)
MS Visual Studio CcBOOOIHO acIIpoCTpaHsIEMOE
2017 Community A pactipoctp OeccpodHo
. 1§ (0)
Edition
MS Visual Studio
2013
Professional (uis J1-1227-18 o1 08.10.2018 11.10.2021
KJacca)
Borland Turbo C++ |[Ne112301 ot 23.11.2005 6eccpouHo
IpodeccuonanbHbie 6a3bI JTAHHBIX H HHGOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI
HazsaHue kypca Cchuika
HaumonansHas UH(POPMAITMOHHO-aHATUTHYUECKAS URL:
cucreMa —  Poccuiickuii  WMHAEKC  HAYYHOTO s . .
wtHposanus (PUHLY) https://elibrary.ru/project_risc.asp
[TouckoBast cucrema Axagemus Google (Google URL: https://scholar.dooale.ru/
Scholar) - NHps- -J00gle.

9 MaTepHaJbHO-TEXHHUYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:



JlekuMOHHAs ayAUTOPUST — MYJIbTUMEIUUHBIE CpPEICTBA XpAaHEHWs, Mepedadud u
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 ¢ mnepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOJOM B
WuTepHer M C JOCTYOM B 3JEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTEIbHYIO Cpelry
YHHUBEpPCUTETA.

AyauTopuu I TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIMM, TEKYIIErO0 KOHTPOJISA U
POMEXYTOUHOU arTecTauuu — ayn. 282 u knaccel Y UTHACY.

[Tomemenuss st  cCaMOCTOATENbHOW  pabOThl  OOYYArOIIMXCS,  OCHAILICHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBHIO MOAKIIOUECHHUS K ceTh «VHTEpHET» M Haluduem
JOCTyMa B AJIEKTPOH-HYIO MH()OPMALIMOHHO-00pa30BaTEeNbHYIO CPEy OpPTaHU3alMU — 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 ayiuTOpHBbIE KOHTPOJIbHBIE paboThl (AKP):
Pazpnean 1.
1. Ilo u3BeCTHOMY pajuyCy ONPEECIUTh UIMHY OKPYKHOCTH, IUIOIIAJb Kpyra, IJIOLIAdb

MMOBEPXHOCTHU c(hephbl U 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 MOHAI00UTCS 11axy, 4ToObl coOpaTh ypoxkail 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
asm b+cosb 4 3/b2

a -tgb
1_eva

4

KontponbHslit mpumep: npu a=b=0.5 y=1.214
5. JlaHo BpeMs — JBa IIeJIbIX YKClla KOJIMYECTBO YacoB U MUHYT. Heobxoaumo onpenenuTs
MEHBIINH YTroJI MeX/1y 4acOBOM U MUHYTHOH cTpenkaMu Ha nudepoiaTe yacos.

6. Jlano neiicrButensHoe uucio E (E>0). Heo6xoaumo BBIYUCIUTH CIEAYIOUIYI0 CYMMY:

n -1
KaXJI0e ciaaraeMoe paccumthiBaeTcs mo ¢popmyie: 1/3 *cos 3" |, rae n mensercs ot 1 10
OeckoneuyHoctH ¢ maroM 1. Cieayer y4ecTb TONBKO TE€ CllaraeMble, B KOTOPBIX MHOXXHTEIb

n
1/3  wumeeT BeNMUUMHY HE MEHBIIYIO, yeM E.

7. Jano nenoe unciao M>1. Ilonyunts Hanbombiee neioe k, mpu koropom 4k <M.

8. Jlaubl monoxuTeNnbHbIe AeicTBUTeNbHBIC uncia A, X,E. B nocnenoarensuoctu y(1), y(2),...
, oOpazoBanHol 10 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HalTK IEPBBIN UICH

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

y(n), A1 KOTOPOTO BBITOJIHEHO HEPABEHCTBO

9. YUucmo IIlm  Beumchsiercs 1o  dopmyne  ['peropm  criemyronum oOpazom:
PI=4(1-1/3+1/5-1/7+1/9-...), npuyem, 4eMm OOJIbIlIC CAaraeMbIX B CKOOKaX, TEM BBIIIEC TOYHOCTb
BbIuncacHuS ynciia [Tu. OnpenenuTs MUHIMATbHOE KOJIMYECTBO ClIaraeMbIX JUIsl BRrauciacHus [Tn
¢ TouHocThio 0.01



10. Jlana mocnemoBaTeNbHOCTh, cocTosimias u3 napooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHUMAJIBPHOE KOJMYECTBO 3JIEMEHTOB IOCIEAOBATEIBHOCTH HYXKHO 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 TTOJIOKHUTEIBHOE YUCIIO U MAKCUMAJIbHOE OTPUILIATEIIEHOE YHUCIIO.

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

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

4. Jlan onHOMepHBIA MaccuB U3 N JIEHCTBUTENIbHBIX CIIyYailHBIX YMCEN B IMana3oHe ot 1 1o
50. HaiiTu MMHMMAaJIbHBINA 3JIEMEHT CPEAM AJIEMEHTOB C HEUETHBIM MHIEKCOM U MaKCUMallbHBIN
CpEH AJIEMEHTOB C YETHBIM.

5. Jan onHoMepHBI MaccuB U3 N ClydailHbIX JEUCTBUTEIBHBIX YHCEI B TUANIa30HE OT -4 110
8. BeiBecTu B mopsike HeBo3pacTaHus (yObIBaHHs ) SJIEMEHTBI, MOAYJIb KOTOPBIX OoJbIiie 2.

6. Jlug rpymnmbl ydyamuxcs M3BECTHBI TOJIOBBIE OLIEHKH [0 CIEIYIOIIMM IpeaMeTaMm:
MaTemaruka, (usnka, xumus, uHpopmaruka. OTOOpaTh KaHAUAATOB Ha OJUMOHAABI (C
OTJIMYHBIMU OLIEHKAMHU) 10 KaXKIAOMY U3 IPEIMETOB.

7. Jlna rpynmsl y4amuxcs H3BECTHBI TOJOBBIE OLEHKH I10 CIEAYIOLUIUM IpPEeIMETaM:
MaTemaruka, pu3uka, Xumus, uHpopmaruka. Hailtu cpeiHIo0 B Ipymie OLeHKY 10 KaKI0OMY U3
IIPEIMETOB.

8. CrnoprcMeHbl Ha COpPEBHOBAHHMSX COBEPIIAIOT 6 TMONBITOK B MPbBDKKAaX B JJIUHY.
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 aKIMM 3a KaKIbli U3 MECALIEB KaJleHAApHOTO rojia.
CocTaBuTh cIUCOK TeX (GUPM, Kypc aKIIMi KOTOPBIX BCE BpeMs MOBBIIIAJCS (T.€. KypC 3a KaXKIbIi

MOCJICTYIONTUI MeCsIl OOJIbIIe, YeM 3a TIPEABIAYIINN ).
Paspean 3.

1. JMano N necsaTkoB nenbix uucen. OnpenenuTh, CKOJIbKO U3 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 1menbix uncen. OmnpeaennTsb, CKOIbKO U3 HAUX MOTYT COCTaBIISATH PSI
O®ubonauuu. [lepBoe uncno dubonayunu pasHo 0, Bropoe — 1. Kaxmoe mocnemyromiee paBHO
cyMMe ABYX npeasinymux. [Iposepky opopmMuTh B BUae QyHKINN.

4. Jano N map ymcen, MpeACTaBISIONUX COO0N KOOPAUHATHI TOYEK Ha TutockocTH. Halitu R
— paanyc HAaMMEHBIIIEH OKPYKHOCTH C LIEHTPOM B Ha4yaJie KOOPJIMHAT, B KOTOPYIO MOMaAat0T BCe
Touku. OmpenesaeHne pacCTOSHUS OT TOUKH JI0 Hayalla KOOPAUHAT O)OPMUTH B BUIE (DYHKITUH.

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



HAYHCTISIETCS CTYJNSHTaM, CIABIIMM CECCHIO 0e3 TPOeK, a OTIMYHHKHU IMOJIy4aloT CTUIICHIUIO,
noBbIlIeHHYIO Ha 25% . [loacuer ctunenuu cryaeHTa opopMuTh B Buae GyHKIUU.

6. U3BecTeH pacxol DJEKTPOSHEPTHU IO BCEM KBapTHpam 24-X KBApTUPHOTO JOMA.
Onpenenuth CyMMapHyH IUiaTy 3a anektpudecTBo. Ilpu pacxome mo 100 kBt*u Ha yenoBeka
6epercs Tapud R komeek 3a 1 kBt*u, B cirydae npeBbiieHrst HOpMBI Tapu@ Bo3pacrtaet Ha 20%.
[Toncyer mnatsl At KBapTUPBl  OQOPMUTH B BUIE QYHKIUU.

7. VI3BecTHa exeMmecsyHas 3apabOTHas IUlaTa IepCOHANa MPENNpUATHS B TEUYCHHUE
KaJIeHJAapHOro rofa. BeiBecTu haMuinu Tex COTPYAHUKOB, Y KOTOPBIX TO0Bas 3apadoTHas I1aTa
Bblllle cpenHel. CuuTaTh, YTO IUTAT NPEANpPUITUS cocTaBisieT 7 denoBek. Ilomcuer romoBoit
3apIiaThl paOOTHUKA OOPMHUTH B BUAC (PYHKITUH.

8. M3BectHa exeMmecsyHas 3apabOTHas IUIaTa TIEPCOHANA MPEANPHUATHS B TEUYCHHE
KaJeHJapHOro roja. BsiBecTw (aMmiauu COTPYAHMKOB C MHUHUMAJIbHOM M MaKCHUMAaJbHOM
roJI0BO# 3apaboTHOM miaToi. CunTaTh, 4TO ITAT MPEAIPUATHS cocTaBiseT § yenoBek. [logcuer
roJI0BOM 3apIuiaTsel pabOTHUKA O(OPMUTH B BUJIE (DYHKIIMH.

9. Jlan omHomepHbIi MaccuB u3 100 cimy4daifHBIX IENBIX YUCEN B JUama3oHe oT 5 1o 25
BKJIFOUMTEIbHO. BBIBECTH Bce Ymclia, KOTOpble MAaKCHMAalIbHO YacTO BCTPEYAIOTCS B MacCUBE H
KOJIMUECTBO UX NoBTOpeHMi. Iloacuer xonnyecTBa MOBTOpEHUM AJi uuciaa OPOPMUTH B BUJIE

GbyHKIHH.

10. Jlan omHOMepHBIH MaccuB U3 150 ciaydalfHBIX HENbIX YHcen B AuanazoHe ot 14 mo 37
BKJIFOUUTEIbHO. BbIBecTH Te umcia, KOTOpble Haubojiee peIKo BCTPEYAIOTCS B MAacCUBE U
KOJINYECTBO MX MOBTOpeHHH. [lojcuer KonmyecTBa MOBTOPEHUN JUIS Yncia O(GOPMUTH B BHIE

byHKLINN.
Pazpnen 4.

1. Co3maTh Kjacc JJig XpaHEHHUs KalleHJapHbIX aaT. O0ecnednTh BOZMOXKHOCTh pabOThI €
JaTaMH B Pa3IMYHBIX (hopMaTax, U3MEHEHHsI 1aThl Ha 3aJJaHHOE KOIM4YecTBO aHeH. [leperpy3uts
OTIepaIUIO «—» JIJISl HAX0XACHUs Pa3HOCTH JIaT U ollepaluy cpaBHeHus. i Kiiacca onpeaenuTh
onepatop <<. Ctanmaptabie GyHKIUHU U TUTBI C 1715 paboThI ¢ JaTaMH HE UCTIOTIb30BaTh.

2. Co3nath KJlacc JUIsl XpaHeHUsl CTPOK. 3aporpaMMHpOBaTh METO/IbI ITOMCKA MOACTPOKH,
KONMPOBAHUS, 3aMEHbl W YyJAJIEHUS 33JaHHONW MOJCTPOKH, OIpPENEeNEeHUsI JJIUHBI CTPOKH.
Heperpy3I/ITb onepanurro «+» AJI1 KOHKAaTCHAlIUM CTPOK, OIICpaAlUIO IIPpUCBAMBAHUA U OIICPALUIO
UH/IEKCHPOBaHUs (T.K. OIepaTop B3ATHs MHIEKCA MOXKET MOSABIATHCA KaK CJIeBa, TaK U ClpaBa OT
orepaTopa MpUCBanuBaHus, TO PYHKIMS T0/DKHA BO3Bpaath 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

cokpaieHus n1poou. [leperpy3uts apupmernueckue onepanuu. Jist kiacca onpenenuTh
omneparop <<. [IpenycMoTpeTh BO30YKICHNE NCKIIOUUTEIBHBIX CUTYaIUH (IIPU JIeJIEHUH Ha HOJIb,
NIEPETIONIHEHNN ).



IIpunioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlUU

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. Tumbl JaHHBIX U UX 0OBSBIICHUE. Llenple ¥ BENIECTBEHHBIC TUIIBI.
[TepeuncinsiemMblil TUII.

=

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

3.  Tunsl JaHHBIX U X 00BsBICHHE. YKa3zarenu. Onepannun pa3aJapecairy U ajpeca.
AnpecHas apudmeruka.

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

5. Omneparopsl s3eika Cu. OnepaTop BeIpaXKEHHE, COCTABHON OMEpaTop, ONepaTopsbl
YCIIOBHOTO MEPEX0/a.

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

7. Opranuzamus BBoJia-BbIiBo/IA B si3bike Cu. @opMaTHBIN BBOA-BBIBO/I.

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

9. Maccusbl. OCHOBHBIE aJITOPUTMBI X 00pabOTKU. BBOA-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 Bb30B QpyHkmid. DakTudeckue 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 :xu3HU 1 0051aCTh BUAMMOCTH IPOrpaMMHBIX 00beKTOB. Kiaccsl 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++. IToToku BBOAA-BBIBOAA.
[1abnoHbI 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
nepeBoze u3 mkaisl Llenbcus B mikany @apeHreiTa HCX0AHOE YUCIIO YMHOXKAIOT
Ha 9/5 n mpubasnstoT 32). [lns knacca onpenenuTs apupMETUIECKHE OTepaluy 1
orepanuio <<,

CoznaTh Ki1ace Ui XpaHEeHUsl Macc TeJl B rpaMMax, KWjiorpaMMax v ToHHax. Jlis
KJIacca ONpeeuTh apupMETHUECKHUE OTIepalluy U ONepaluo <<.

[Meperpy3uTthb oneparuro «*» st Kiacca matrix, oCcynecTBISIONIYIO
MepeMHOKEHHE MaTpHll. B ciiydae HEBO3MOKHOCTH 3TOM onepaiui — Bo30yAUTh
HCKJIFOYCHHUE.

Co3aath (yHKIHIO, OCYLIECTBISAIONIYIO BBIYMCICHUE KOPHEH KBaIpaTHOTO
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,
OIIpeAEIEHUS KOJIMYECTBA YUCE, TOIYYEHHSI IPEIBLIYILErO U CIEAYIOIIEro Yncia
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.

JMHENUHBIX YpaBHEHUH (J1Ba HEM3BECTHBIX). B cilyyae HEBO3MOKHOCTH 3TOM
orepaiuy — BO30yAUTh UCKITIOUYCHHE.

Co3narp (GyHKUIHUIO AJIS BBIYMCICHUS 3HAYCHUS ONPEACTICHHOTO HHTEeTpasia
METOJIOM MPSIMOYTOJIbHUKOB. OTHUM U3 TapaMeTpOB 3TON (GYHKIIMH JOKEH ObITh
yKazareib Ha OJAUHTErPalbHYIO (PYHKIIHIO.

CoznaTth GYHKIHIO 17151 BBIYUCIICHUS 3HAYSHUS KOPHS HEIMHEHHOTO 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
ypasuenust f(X)=0 meTomom nenenus Ha Tpu yacti. OTHUM U3 TAPAMETPOB ITOU
(byHKIMH J0JKEH ObITh YKa3aTesb Ha GyHkuuio f(X).

CosznaTh Ki1ace A XpaHeHUs: CKOpOCTel Ten B M/c 1 kKM/4. J{7s kinacca
OTpeACITUTh apu(PMETHIECKUE OTIEPAIMH U OTIeparuio <<.

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

Co3marh Kjacc JUIsl XpaHEHHUs KaleHJapHbIX naT. OOecrneduTbh BO3MOYKHOCTh
paboTel ¢ JaraMM B pa3iaMuHbIX (opmarax, M3MEHEHMsI JaThl Ha 3aJaHHOE
KOJIM4YECTBO IHEN. [leperpy3uTs onepanuio «—» s HaX0XKIE€HUSA Pa3HOCTHU AaT U
onepauuu cpaBHeHus. s kiacca ompeaenuts omneparop <<. CTaHIapTHbIE
¢ynkuuu 1 Tunsl C s paboThl ¢ JaTaMu HE UCTIOIb30BaTh.

Coznate Kiacc s XpaHEHHUs CTPOK. 3amporpaMMHUpOBaTh METOJbI TOHCKa
MOACTPOKH, KOMUPOBAHUsS, 3aMEHbl MW YyJOaJIeHUs 3aJaHHOM MOJCTPOKH,
onpenenaeHusl IMHbI CTPOKU. [leperpy3uTs onepanuio «+» ajii KOHKaTEHAIlMH
CTPOK, OTICPALMIO MPUCBAMBAHUS M ONEPAIMIO0 MHICKCUPOBAaHUS (T.K. orepaTop
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.

Cozpmate Kjacc il XpaHEHHUS OJHOMEPHBIX LEIOYUCIEHHBIX MaCCHUBOB.
OOecnieunTh BO3MOXKHOCTH 33JaHUSl KOJMYECTBA JJIEMEHTOB M  0a30BOH
MHJEKCAlui. 3anporpaMMHpOBaTh METOJIbI MOMCKA AJIEMEHTOB U COPTHPOBKHU.
[leperpy3utb omepamnuu isi CIOKEHUS W BBIUMTAHUS BEKTOpoB. [leperpy3utsb
oTepaIyo UHACKCUPOBAaHUS (T.K. ONEPaTop B3ATHS MHAECKCA MOXKET MOSBISATHCS
KaK ClIeBa, TaK W CIIpaBa OT OIepaTopa MPUCBAMBAHUA, TO (YHKIUS TOJDKHA
BO3BpaInaTh iINt&) ¢ MPOBEPKOi AOMYCTUMOCTH HHIIEKCA.

Coznate Kinacc g XpaHEHUs OOBIKHOBEHHBIX ApoOel. 3anporpaMMHupoBaTh
MeToll cokpamieHuss Apoou. Ileperpysuth apudmernueckue omnepauuu. s
Kiacca  ompenenutbh — omeparop  <<. IIpemycmorpers  BO30YyXIeHHE
WCKITIOYUTENIbHBIX CUTYallu# (MIPH €JICHUH Ha HOJIb, MIEPETIOTHEHIH )

OIIK-8.2

PazpabaTpiBaeT alrOPUTMBI U MIPOTPAMMBI
JUIsL  pelleHus  INPUKIAJHBIX  3a4ad
Pa3INYHBIX KJIACCOB

Hepeqeﬂb meopemu4decKux 60npocoe

=

~

OnemeHTsh! s13b1Kka Cu. KOHCTaHThI, HACHTU(PUKATOPBI, KIIOYEBBIE CIIOBA.

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

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

Bripaxkenus. Onepansl 1 onepaiuu (yHapHble, OMHapHbIE, 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 s3blke Cu. @OpMaTHBIN BBOA-BBIBO/.

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 UX 00paboTKH. BBOA-BBIBO, 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 GpyHKLUH. [Tlepenaya MaccuBOB 1 yka3aresnei Ha (QyHKIMH.
Omnpenenenue u BeI30B QpyHKIMi. [IpenBapuTensHas HHATTATU3AIHS
napamMeTpoB, (PYHKIMHU C IEPEMEHHBIM YHCIIOM MapaMeTpoB. [lepenaua
napaMeTpoB (pyHKIMK main.

Bpewmst xu3HM 1 00;1aCTh BUIMMOCTH NIPOrpaMMHbBIX 00beKTOB. Kitaccel mamsTy.
WNunnmanu3anys rio0anbHbIX U JIOKaTbHBIX TIEPEMEHHBIX

JuHamuueckue 00beKThl. CriocoObl BbIAETICHUS U OCBOOOXKAECHUS TAMSATH.
JIMHENHBIN OJTHOCBSA3HBINA CIIMCOK.

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

JlupeKkTHBBI penporeccopa. MakpoorpeeneHus.

OOBEKTHO-OPUEHTUPOBAHHBIN MMOIX0]] K TporpamMmmupoBaHuto. Kiaccer.
OOBEKTHO-OPHUEHTUPOBAHHBIH MMOX0 K IPOrpaMMUpOBaHuto. MHuIManmu3anus u
pazpymeHue 00beKToB. KOHCTPYKTOPBI U IECTPYKTOPHI.
OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIX0]] K MporpaMMHupoBanuto. OrpaHudeHus
JI0CTyMa K 4ieHaM Kiacca. J[py3bs kinacca.

OOBeKTHO-OPHUEHTUPOBAHHBIH 1MOIX0]] K MporpamMmmupoBanuto. Hacienosanue.
[Teperpy3ka onepanuid.

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

1abnoHbI HyHKIMHA.

[I1a610HBI KJIACCOB.

bubmmotreka STL. [Ipyrue 6M0I1OTEKH KOHTEHHEPHBIX KIaCCOB.

O6paboTKa HCKIIOYUTENBHBIX CUTYallul




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

Ipakxmuueckue 3a0anus

1.

Co3pnate Kiacc Ui XpaHeHus Temieparyp B mkanax Llenscus u @apenreiita (npu
nepesoze U3 mkaisl Llenscus B mkairy @apeHreinTa HCX0IHOE YUCIO YMHOXKAIOT
Ha 9/5 n npubasatoT 32). [{nd kinacca onpenesnnTs apupMeTuyecKre ornepanuu 1
ornepauuio <<,

Co3aath Ki1acc sl XpaHeHHs Macc TeJl B IpaMMax, KWIorpaMMax U TOHHax. J[is
KJ1acca OTpeIeNITh apU(PMETUIECKHIE OTIEPALAN 1 OTIEPAIHIO <<.

[Teperpy3uThb orepanuro «*» s kiiacca Matrix, oCyIiecTBISIONIYO
[EpEMHOKEHHE MaTpHUll. B ciiyuae HEBO3MOKHOCTH 3TOH onepanuy — BO30yAUTh
HCKJIFOUEHHE.

CoznaTth QyHKIMIO, OCYLIECTBIISIIOILYIO BEIUUCIECHUE KOPHEH KBAApaTHOTO
ypaBHeHHMs. B ciiyuae HEBO3MOKHOCTH 3TOH onepanuu — BO30yIUTh
HCKIIIOUYECHHE.

Co3zpaTe Knacce AJ1 XpaHEHUs LEJIbIX YUCEN B IBONYHON U 1€CATEPUUHON
cucTteMmax cuucienus. /s kiacca onpeneiauTb apupMeTHIecKre onepaluuu u
ornepanui <<.

CoznaTh Ki1ace 1Ji XpaHEeHUs MHOKECTBA MPOCTHIX YUCEIT 33JJaHHOTO TMana3oHa.
Omnpenenuts METOIbI POBEPKH NMPUHAIIEKHOCTH 3aJaHHOTO YKCia JUana3ony,
orpezeseHus! KOJMYECTBA YUCEl, TOITYYSHUSI IPEIBITIYILIEro U CIEAYIOIIEro Yncia
u T.1. s Knacca onpenenuTs onepanuio <<.

Co3narh mabiIoHHYI0 (QYHKITHIO JJIsT HAXOXACHUS BCEX MHICKCOB MUHUMAIBHBIX
(MaKcHMabHBIX ) 3JIEMEHTOB OJTHOMEPHOTO MacCHBa.

CoznaTh Ki1acce AJi TeHepaluy LebIX U BeIeCTBEHHBIX YHCeN U3 3aJaHHOTO
JMana3oHa.

CoznaTh QYHKIIHIO, OCYIIECTBIISIFOIIYIO HAX0X/I€HUE KOPHEH CUCTEMBI ABYX
JUHENHHBIX YpaBHEHMH (J1Ba HEM3BECTHBIX). B cilyyae HEBO3ZMOXKHOCTH 3TOM
orepauy — BO30yAUTh UCKITIOYEHHE.

10. CO3I[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 MOJNHTETrPAIbHYIO ()YHKIIHIO.

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

Co3nate QyHKIHIO AJIsl BBIYUCICHUS 3HAUCHHUS SKCTPEMyMa HeITMHEHHOTO
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 KJIacC Ui XPAHEHUS MHOXKECTBA TPEYrOJILHUKOB. TpEeyrosibHUKH
3a/1al0TCs  KOOpAMHATAMU BepIIWH. EciaM 3agaHHbIi  TPEYrOJbHUK HE
CYIIECTBYeT — BO30yIUTh HCKIOUeHHE. Pa3paboTath MeETOABI TOjCYeTa
TUTOIIA/T! U TIEPHMETpa.

CoznaTe Kjacc Al XpaHEHUs KaleHJapHbIX naT. ObOecrneyuTh BO3MOXKHOCTD
paboThl ¢ JatamMu B pa3IMyHbIX (opMaTax, M3MEHEHHs JaThl Ha 3aJaHHOE
KOJIM4ecTBO JHEH. [leperpy3uTs onepamnuio «—» s HaX0XK/I€HUsI pa3HOCTH AaT U
omnepauuu cpaBHeHus. s kimacca ompenenuth omepatop <<. CraHgapTHbIE
¢bysakuu v tunel C 115 paboThl ¢ AaTaMU HE UCTIOIb30BaTh.

Cozpate Kiacc s XpaHEHUs CTPOK. 3amporpaMMHUpPOBaThb METOJIbI IOHUCKA
MOJICTPOKH, KOMUPOBAaHMUS, 3aMEHbl U yJaJeHUs 3aJaHHOM TOJICTPOKH,
OIIpeZeNICHUs] NIMHBI CTPOKHU. lleperpy3uTs onepanuio «+» s KOHKaTCHALMH
CTPOK, ONEpalli0 NPUCBAWBAHUS M ONEpalUI0 UHIEKCUpPOBaHUs (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
oTepalyio UHACKCUPOBaHUS (T.K. ONEpaTop B3SATHS MHAEKCA MOXET 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/[IKe 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)keHHE, COCTaBHOM ONEPATOP, ONEPaTOPhI
YCIIOBHOT'O Tepexoia.

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

OpTaHI/ISaHI/IH BBOJa-BbIBOJA B A3BIKE Cu. (DOpMaTHBIﬁ BBOJ-BbIBO.
Maccupsl. UHaeKCHEIE BBIPDAXKCHUS. XpaHCHI/Ie B MaMsTH OJHOMCPHLIX 1
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MHOT'OMCPHBIX MaCCUBOB.

MaccuBbl. OCHOBHBIE QJITOPUTMBI X 00pab0TKH. BBOI-BBIBOA, TOUCK
9KCTPEMYMa, COPTUPOBKA.

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

[IpaBuna onpeneneHust nepeMeHHBIX U TUMOB. HUIMaNM3anus JaHHbBIX.
Omnpenenenue u BbI30B PyHKIMA. PakTudeckue U (opMaabHbIe TapaMeTPHI.
Onpenenenue u Be130B GyHKIMi. [lepegaua maccuBoB u ykazaTeneil 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/ISaI_II/Iﬂ r100aJIbHBIX U JIOKAIbHBIX MNEPCMCHHBIX

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 mpernpoieccopa. MakpoornpeaeneHusl.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIX0/T K TporpaMmMupoBanuto. Kiaccsl.

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

OOBEeKTHO-OPUEHTHPOBAHHBIN TIOJIXO]] K MPOTpaMMHUpOBaHuio. OrpaHUYeHUS
JIOCTyMa K 4ieHaM Kiacca. J{py3bs kiacca.

OObeKTHO-OPUEHTHPOBAHHBIN MOJIXO]] K porpamMmmupoBanuto. Hacnenosanue.
[Teperpy3ka onepanuid.
Opranuzanus BBoJa-BbIBoAA Ha si3bike C++. [loTokM BBOA-BBIBOJIA.
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1a6noHbl HyHKIMHA.

[I1aGoHbI KI1ACCOB.

bubmmoteka STL. Ipyrue 6MOIMOTEKH 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, KWjaorpaMMax 1 ToHHax. Jlis
KJIacca ONpeeuTh apupMETHIECKHUE OIepalliy U ONEepalnio <<.

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

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

Co3znatp Ki1acc 151 XpaHEHUsI 1eJIbIX YUCEN B IBOMYHOMN U IECITEPUIHOMN
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, TOITYYEHHSI IPEIBIIYILErO U CIEAYIOIIEro Yncia
u T.1. JIJ1s kjtacca onpeaenuTh onepamnuio <<.

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

Co3znaTh Ki1acce AJi FeHepaly LEJIbIX U BEIECTBEHHBIX YHCEN U3 33JaHHOTO




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

Jrana3oHa.

Co3aathk (yHKILHIO, OCYIIECTBISIONIYI0 HAXOXKAECHNE KOPHEH CUCTEMBI IBYX
JMHEWHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyyae HEBO3MOKHOCTH 3TOM
oIepaLuu — BO30YAUTH UCKIIIOUEHHE.

CoznaTh QyHKIMIO 1715 BBIYUCIICHUS 3HAYEHUS OIIPE/IEIIEHHOIO0 UHTErpasia
METOOM MPSIMOYTOJAbHUKOB. OJJTHUM U3 IapaMeTPOB 3TOH (yHKIINHU TOJDKEH ObITh
yKazareib Ha MOJAUHTErPalbHYI0 (DYHKILHIO.

Co3aatk (GyHKLHIO JJ1s1 BBIYMCICHUS 3HAYEHUSI KOPHS HEJIMHEHHOIO ypaBHEHUS
f(x)=0 meTomom nosoBUHHOTO AesieHus. OJHUM U3 TAPAMETPOB 3TOH HYHKIHH
JIOJDKEH OBbITh yKa3aTesb Ha GyHkmuio f(X).

Co3znaTh QYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS SKCTPEMYMa HEIMHEHHOT0
ypaBHenus f(X)=0 meronom aenenus Ha Tpu 4actd. OTHUM U3 TAPAMETPOB ITOM
(byHKIMH J0JKEH ObITh YKa3aTesb Ha GyHkuuio f(X).

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

Cozpmate Kjlacc JUIsl XpaHEHUS MHOXECTBA TPEYTOJIBHUKOB. TpeyrosbHUKH
3aIal0TC  KOOpAMHATAaMM  BepIIMH. EciM  3agaHHBI  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 IHEH. [leperpy3uTs onepanuio «—» i1 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 IIUHbI CTpoKHU. [leperpy3uts omepamuro «+» I 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 00YJaIOUIMMHCS 3HAHUH, U IPAKTHUECKUE 3a/IaHMsI, BBISBIISIONINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHU U BIIQJICHUH, 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 TECOPCTUUCCKHUX BOIIPOCaA
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 Marepuala, CBOOOIHO BBIMOIHSIET IPAKTUUECKHE 3a/1aHus, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «X0po1uo» (4 6aia) — o0yJaromuiicsi IeMOHCTPUPYET CPEAHUINM YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS He3HAYUTENbHbIE OMIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPH AaHATTUTHUECKUX OIepalusX, IepeHoCce 3HAHUN U YMEHUI Ha HOBBIE,
HECTaHJapTHBIE CUTYaIHH.

— Ha OLIEHKY «Y/AOBJIETBOPUTEJIBHO» (3 6ayuia) — 00yJarouuiicss JeMOHCTPUPYET OPOrOBbI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€
KOHTPOJIbHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKHU, MPOSIBIISCTCS. OTCYTCTBUE OT/AEIbHBIX 3HAHUH, YMEHH, HABBIKOB, 00YyYaIOLIHIiCs UCTIBITHIBAET
3HAYUTENIBHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHNHN 3HAHUSIMU U YMEHUSAMH IIPU UX NIEPEHOCE HA HOBBIE CUTYAlUHU.

— Ha OLIEHKY «HeYy/JA0BJIeTBOPUTEIbHO» (2 6aita) — o0yJaromuiicst IeMOHCTpUpYET 3HaHUs He 6osee 20% TeopeTHuyeckoro Marepuania, J0nycKaeT
CYIIECTBEHHBIE OINOKH, HE MOXKET MOKa3aTh MHTEUIEKTya IbHbIC HABBIKM PEILICHHs MPOCTHIX 3aau.

— Ha OLIEHKY «HeYJA0BJIETBOPUTENbHO» (1 6ayut) — o0yyaromuiicss He MOXKET MoKa3aTh 3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00bICHEHU HHPOPMaIIUH,
HE MOJKET M10Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKH PEILIEHUS IPOCTHIX 3a1a4.



