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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHus qucumIuinHel «lIporpamMmmupoBaHue» sSBISETCSI OCBOCHHUE CTYEHTaMU
METOJMKH I[IOCTAHOBKHM, IOATOTOBKM U pEIICHUS WH)XCHEPHO-TEXHUYECKUX 3aJad Ha
COBPEMEHHBIX  BBIUMCIMTEIBHBIX MalllMHAX C HCIOJb30BAaHUEM PpA3IUYHBIX CPENICTB
IPOrPaMMHUPOBAHUS.

Jns nocTrKeHUs MOCTaBIEHHOM 1ENH B Kypce «lIporpaMmMupoBaHue» perarTes 3a1auu
puoOpeTeHNS:

NPEJCTAaBICHUN 00 aITOPUTME U KOHEUHOM HaOope 0a30BBIX YIPABISIOUINX CTPYKTYD;

MIPEJICTAaBICHUI O CTPYKTYpE MPOrPaMMHBIX CPEJICTB;

3HAHWN OCHOB KOJJMPOBAHUS Ha SI3bIKaX BBICOKOTO YPOBHS;

3HaHUN MOJIeNIel BU3YaJIbHOTO U COOBITHITHO-YIIPaBIsIeMOro MPOrpaMMHUPOBAHUS;

NPEJCTaBICHUNA 00 OCHOBHBIX MOHSATHAX OOBEKTHO-OPHEHTUPOBAHHOTO MOIXOAa H
CUCTEMHOTI'0 aHaJIN3a;

HABBIKOB ITOCTAHOBKH 33/1a4 B 00JIACTH HH(POPMAITMOHHBIX CUCTEM;

3HAHUNA COBPEMEHHBIX TEXHUYECKHMX U TMPOTPAMMHBIX CPEICTB B3aUMOACHCTBUS
[10JIb30BATEIEH C KOMIIBIOTEPOM, BO3MOKHOCTEM KOMIIBIOTEpA KaK CpEICTBAa HUCCIIEJOBaHMS,
aBTOMaTHU3aIKi 00pabOTKU TAHHBIX U PEIICHUS MPOSKTHBIX U HAYYHO-TEXHUYECKHX 3a/1a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

HucuumuinHa IIporpamMupoBaHue BXOAMT B 00s3aTelabyl0 4acTh Y4eOHOro IIaHa
00pa30BaTesIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

HNudopmaruka

[TpuknanHas MaTemMaTuKa

®dusnka

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI 1151 U3Y4YEHUSI AUCIUILIINH/IPAKTHK:

MHoronorouHoe nporpaMMUpOBaHueE Ha sI3bIKe Java

CTpyKTypbl U MOJENIN TaHHBIX

AJTOpUTMBI U TEOPUS CIIOKHOCTH

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAaMMHPOBAHHE

OOBEKTHO-OPHUEHTUPOBAHHOE TPOrPaMMHOE OOecTIedeHne

[Tnardopma pa3pabOTKH U UCTIOTHEHUs pritokeHuit Flora

Ceru OBM

Jlormueckoe nporpaMMHpOBaHHE

CpencTBa mporpaMMHPOBaHUSI MOOVITBHBIX TTPUITOKEHUN

YenoBeKko-MalIMHHOE B3aUMOIEHCTBHE

HO3abunutu-nccnenoBanue NporpaMMHBIX POAYKTOB

[IpakTHueckue acieKThl pa3pabOTKU KOMIIHIATOPOB

Teopust BBIYUCIUTENBHBIX IPOLIECCOB

Teopust A36IKOB MPOrpaMMHUPOBAHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH s

B pesynbrare ocBoeHus aucHUIUIMHbI (Moayins) «IIporpammupoBanue» o0ydaromuiics
JIOJDKEH 0071a/1aTh CIICAYIOIIMMH KOMIIETEHIIUSAMU:

Kon nanukaTopa NHnukaTop MOCTHKEHUS KOMIIETECHITUN




OIIK-7 CriocoGeH y4acTBOBaTh B HACTPOWKE M HaJlaIKe IIPOTrPaMMHO-ANIaPaTHBIX KOMIUIEKCOB;

OIIK-7.1 |OnenmBaer paGoTOCIOCOGHOCTH MPOrPAMMHO-AIMIAPATHHIX KOMILICKCOB

OIIK-8 Cnocoben pa3pabaTbIiBaTh aJrOPUTMBI U MPOTPAMMBI, IPUTOAHBIE JUISI PAKTHYECKOTO
IPUMEHEHHUS;

OIIK-8.1 Omnpenensier cpeAcTBa pa3padOTKH HMPOrPAaMMHBIX CPENICTB ISl peLICHUS
MIPAKTUYECKHX 33134 MPo(ecCHOHAIBHON eI TEIbHOCTH

OIIK-8.2 Pa3pabatbiBaeT anropuTMbI U IPOTPAMMBI JIJIsl pEHICHUS TPUKIAIHBIX 3a7a4
Pa3JIMYHBIX KJIACCOB




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mast TpyA0eMKOCTh AUCHHILTUHBI cocTtaBisgeT 10 3auetHpix enunuil 360 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 231,9 aka. yacos:
—ayauTopHas — 226 akaj. 4acoB;
— BHeayIuTOpHas — 5,9 akaj. yacoB

— camocTosTeabHas padota — 92,4 akaj. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas ) s
o | xonraxTHas pabota E E ®dopma TeKyLero
Pasnen/ Tema % ( axan. wacax) E [ Bux . KOHTPOJIA Kox
2 & © | CaMOCTOSITENIFHOM | yCIeBaeMOCTH H
JACIATUTAHBL 5 [ ., | xomnereHIH
@) 6. | moacr 2 £ paboTsl IPOMEKYTOUHOMN
Jlex. : PaKT. | =g aTTeCcTalHH
3aH. 3aH. |0 &
1. OcHOBHBIE KOHCTPYKLHH
SI3bIKA BBICOKOTO YPOBHSI
11 HUcropus 1.
BO3HMKHOBEHHS S3BIKOB C CamocrosTenpHOe
u C++. Andasur s3bIka, u3ydeHue yueOHoi Tiposepxa OMNK-7.1
N 4,

HROHCTAETR, 2 2/21 2 1 HayHHO’ HWHAWBHUyaJIbHBIX OIIK-8.1,
UICHTUPUKATOPBI, JIUTEPATYPHI. sananuii OITK-8.2
KJII04eBbIe ciioBa. [loHsaTre 2. IToaroToBka kK
MEPEMEHHOW,  ONHMCaHHe nabopaTopHOMY
MIEpEeMEHHBIX B IIPOrpaMme 3aHSITHIO
1.2 Tuns!l ganaeix. Llensie
THIIBI JaHHBIX,
K1accupuKanus Ha
3HaKOBBIE U OE33HAKOBEIE,
NPEACTABICHAE B TAMATH| ¢
KOMITbIOTEpA.
BemecrBeHHbIe THIIBI, 1
MOHSATHE  MAHTHCCBI U CaMOCTOﬂTeHbHO?
HOpAIKA. VYkazarenuy, Hsyaetme yqe? Hon ITposepka OIIK-7.1,
omnepaluu B3ATUs ajapeca U 4 4/11 14 HETIZ;};I;;EI WHJUBUTyaIbHBIX OIIK-8.1,
pasazpecaiy. 2 TonroTonea 3amaHmit OIIK-8.2
Tepeuncnsiemsrit THIT
JNaHHBIX. THI ~ JaHHBIX naGopaTopHoMy
void. Bripaxkenust. SAHATHIO
OmnepaHnsl W ONEpalyu.
VYHapHbele, OHHapHblE U
TepHapHBIE oTepaluy.
IIpeoOpa3oBanust  THUIIOB
npu BBIYHCIICHUU




1.3 CrpykTypa C-

nporpammbl.  Omepatopsl
sepika C. Omepatop-
BBIpaXKCHHE, COCTaBHOI
oreparop.
PasperBistomuecs 1
NTOPUTMHYECKHE )
CaMocCTOsATENBHOE
KOHCTpYKIMU. Oreparops M3vaerHe VaeOHoi
if wu switch. TIpumepst qu Ha y;oﬁ IIpoBepka OIIK-7.1,
nporpamM. [uxinueckue 6 9/11 9 e };I; o UHIUBUIYaIIbHBIX OIIK-8.1,
ANTOPUTMHYECKHE 2 HO,Z[II)“ OTE)II;Ka; « 3aJaHui OIIK-8.2
KOHCTpYKIMU. LIMKab ¢ JI.a60paTOpHOMy
MIPEIPOBEPKOH, c SAHSITHIO
MOCTIPOBEPKOH, c
napamMeTpoM, C BBIXOJIOM
u3 cepenusbl. OnepaTopsl
while, do while, for, break,
continue. ITpumepsr
pOTpaMm
1.
CaMOCTOSTENbHOE
1.4 BBoxa/BbIBOJ B SI3BIKE MBVICHIE VICGHOI
C. bubmuoteka stdio.h. ynHa yﬂoﬁ ITpoBepka OIIK-7.1,
®dopMaTHBIf  BBOJI/BBIBOJI 2 4 6 v HHIUBUTYAJIbHBIX OIIK-8.1,
. JIUTEPaTyphIL. N
¢byukmmamu printf u scanf. 2. TloaroToBKa K 3aJlaHui OITK-8.2
DaiinoBEIi BBO/BEIBOL )
1a60paTOpHOMY
3aHATHIO
Hroro no pazpeny 14 | 19/41 31
2. OCHOBHEIE CTPYKTYPBI
JaHHBIX
2.1 Maccussl. O0BsBIIEHHE
B POTrpaMMe. 1.
Brruncienne  MHIEKCHBIX CamocrosaTensHoe
BeIpaskeHuil. CTaHgapTHBIC 3y4eHHe yueOHOI
anrrz) UTMBI 06£l ap6OTKI/I ! Y';I 22 yI;{OﬁH ' Hposepia OIK-7.1,
P P 6 9/11 2 v HWHAWBHUTyaJIbHBIX OIIK-8.1,
MacCCHUBOB — BBOJ/BBIBOJI, JIUTEPATypPHI. N
3aJaHAN OIIK-8.2
oOHyIIeHuE, IIOUCK 2. ITogroroBka K
3aJJaHHOTO u 1a00paTOpHOMY
JKCTPEMAIILHOTO 3aHATHIO
3HAYEHUs, COPTHPOBKA.
1.
CamocrosaTensHoe
2.2 Crpykrypbl. Onricanue o
u3ydyeHue yueOHoi
B MporpaMmme. 1 HAVIHOM IIposepka OIIK-7.1,
OO0benuHEHUS (union). 4 9 7 v WHIUBHAYaATBHBIX OIIK-8.1,
JIUTEPATYPHI. N
butossie CTPYKTYPBI. 3a/laHuH OIIK-8.2
2. [ToaroroBka K
BapuaHTHBIE CTPYKTYpPbI
nabopaTopHOMY
3aHATHUIO
1.
CamocTosATenpHoe
HU3y4YeHUE yueOHOM
2.3 OnpeneneHue qu A yHoﬁ IIposepka OIIK-7.1,
00BEKTOB u THIIOB. 2 2 2 i WHIAWBHUTYaITbHBIX OIIK-8.1,
JIUTEPATYPHI. N
Muannuanusanyst TaHHBIX 3aJaHuN OI1K-8.2
2. I[ToaroToBka K
nabopaTopHOMY

3aHATHUIO




2.4 Meroasl poctyma K

dNIeMEHTaM MacCHBOB.
VYkazatenu Ha
MHOTOMEpHBIC ~ MAaCCHBBL.
Anpecnas  apudMeruHka.
JluHaMuYeCcKOe BBITCICHHE 1
MaMsITH. Brinenenue '
CamocrosTensHOe
MaMsATH B COOTBETCTBUE C Stoi
THUTIOM yKaszarteJsl. H3yHacHHE yact IIposepka OIIK-7.1,
Boigenenue naMatd  mof 10 | 1591 10,1 HI:ITI?};{HOH WH/IUBUTYaJIbHBIX OIIK-8.1,
HETHITU3UPOBAHHBIN PaTYpBI. 3aJaHui OIIK-8.2
2. [MoxroroBka
yKa3arelb. OcHOBHBIE
OIIMOKH, CBSI3aHHBIE C naGopatopHoMy
3aHSTHUIO
JIMHAMAYECKHM
BBIZIETICHHEM MIaMSATH.
JluHAMUYECKHE MAaCCHBBL.
Peanmzarus cTpykTyper —
OJHOCBSI3HBIM  JTMHEWHBIN
CIIHCOK
HWroro no pazneny 22 | 35/101 21,1
Hroro 3a cemectp 36 | 54/141 52,1 3a4€T
3. Mertoapl  CTPYKTYypHOTO
POrPaMMHUPOBAHHS
1.
CamocrosTensHOe
3.1 Tlomarue QyHKLIUU. u3ydeHue yueOHon Tiposepxa OMNK-7.1
Onpenenerne u mpotoTu 6 |18/121 6 1 HayaHOH HWHAWBHUIyaJIbHBIX OIIK-8.1,
(hyHKIUH. Ilepenaua JIUTEPATYPHI. sazanuii OITK-8.2
napamMeTpoB 2. [MoxroToBka '
1a60paTOpHOMY
3aHSTHIO
3.2 VYkazarenu Ha 1.
(yHKIHIO. [Ipensapu- CamocrosTenpHOe
TeNbHAs  WHUIMAIA3ALUSL u3y4yeHue yueOHoi TpoBepka OIK-71
1apanerpos by, 4 [12/101 4 1 HayHHO’ WHAUBUY-aJbHBIX OIIK-8.1,
OYHKIUE C TEPEMEHHBIM JIUTEPATYPHI. sananuii OITK-8.2
YHCIIOM rapaMeTpoB. 2. IToaroToBka K
Ilepenaua rapaMeTpoB nabopaTopHOMY
byHKIIA Main 3aHSTHIO
HWroro no pazaeny 10 | 30221 10
4. Mertoapt 00BEKTHO-
OpUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHHS
4.1 OOBeKTHO-
OPHEHTUPOBAHHBIN MTOIXO0]
K MIPOTrPaMMHUPOBAHHIO.
Ilonatne WHKaNCyIALIMH. 1.
OObsBIEHHE  Kjacca B CamocTosiTensHOe
SI3BIKE C++. UieHsl M3y4YeHHe yaeOHOH
xnacca.  Cceuika  this. ¥ HayqHO# Tposepka OIK-7.1,
KOHCTDYTOD. 4 | 18/121 6 HWHAUBHUIYaJIbHBIX OI1K-8.1,
PYKTOP AMTCEpATYPEL. 3alaHui OIIK-8.2
Koncrpykrop 2. INoxroroBka k
KOITUPOBaHHSI. JTa00paTOPHOMY
HectpykTop. Coznanue 3aHATHUIO
KJacca «ouToBOC
MHOXecTBO». JlocTynm K

HJI€HaM Kiiacca. (DyHKIII/II/I




4.2 Hacnenosanmue.
Ba3zoBslil 1 mpous-BoAHbIE

knaccel.  Crnenudukanus
MIPOM3BO/IHBIX KJIaCCOB. 1.
JocTyn K HaciaeqoBaHHBIM CaMocTosATeIbHOE
KOMITOHEHTaM 6a30BOr0 u3ydeHne yaeOHoi
KJ1acca CoOoTHOIICHHE yqn Ha y;oﬁ Tposepxa OIK-7.1,
' 3 12/11 4 i WHIUBUAYaIbHBIX OIIK-8.1,
MEXTY 0a30BBEIMHU i JIUTEPATYPHI. o
3aJaHAH OIIK-8.2
MIPOM3BOJHBIMH  KJIACCAMHU. 2. IToaroroBka K
ITocnemoBaTeaLHOCTE nabopaTopHOMY
BbI30Ba KOHCTPYKTOPOB U 3aHATHIO
JIECTPYKTOPOB IS
00BEKTOB  NPOU3BOJHBIX
KJIaCCOB
4.3 Tleperpy3ka Omneparuii.
Hcnons30BaHHe METOIOB
Kjacca M JIPYKECTBEHHBIX
(hyHKUUI. Ileperpyska 1.
oTeparii mpeoOpa3oBaHUs CaMOCTOSTENbHOE
tunoB. Ilepeonpenenenue H3y4YeHUE yueOHOM
BBO, a-BLIBOpa iaﬂ SI3BIKE ’ U Ha 31{0171 Tposepia OIK-7.1,
A A N 4 12/11 6 y HHIUBUTYaJIbHBIX OIIK-8.1,
C++. CraHgapTHBINA JIUTEPATYPBI. N
3aJlaHu i OIIK-8.2
BBO/JI/BBIBO/I. 2. IToaroroBka x
®dopmaTupyeMbIii  BBIBOJ. nabopaTopHOMY
BBoa/BeiBOm ¢ JHCKa. 3aHATHIO
BBon/BoiBOn I THMIIOB
JAHHBIX,  OMNpEIEICHHBIX
MTOJIB30BaTEIEM
Wroro no pazaery 11 |42/141 16
5. Pa3paboTka MOJIYJIBHOTO
MIPOTPaMMHOTO 00eCTICUeHIISI
1.
CaMocTosTeNbHOS
51 Tonsne n3ydeHne yaeOHoi
MHOT0(aiIoBOro MpoeKTa. ytIH Ha 3:01?1 IIposepka OIIK-7.1,
Bpemst xu3HH U 00J7acTh 2 6/11 3 Y HHIUBUYaIbHBIX OIIK-8.1,
JIUTEPATYPHI. N
BUJMMOCTH JIOKQJIBHBIX H 3aJaHUM OITK-8.2
2. [ToaroroBka K
rI00aabHEIX 00HLEKTOB
nabopaTopHOMY
3aHATHIO
5.2 Hcnons3oBanne 1.
MPOCTPAHCTB HMMEH. CaMocCTosATEIbHOE
CranmapTHoe n3ydeHne yaeOHoi
I ocf ZII)HCTBO HMEH qu Ha lzf:oi/’l Tposepka OIK-7.1,
poctp ’ 2 6/11 3 Y HHIUBUYaTbHBIX OIIK-8.1,
Tlome30Barensckme JIUTEPATYPHI. N
3aJJaHU I OIIK-8.2
[IPOCTPAHCTBA HMCEH. 2. IlogroToBka kK
BiioxkeHHBIE MPOCTPAHCTBA nabopaTopHOMY
HMEH 3aHATHIO
1.
53 JpexTuBbI CamocrosTenpHOe
Ipenporeccopa. n3ydeHne yaeOHoi
I[rl,/l CI:I)((”)FI:IBa P #include qu Ha y:oﬁ Tposepka OIK-7.1,
p . 2 6/11 4 i HMHINBUIYAJIbHBIX OIIK-8.1,
JlupektuBa #define. JIATEPaTypPHL. N
3aJaHui OIIK-8.2
VYcaoBHbie JIUPEKTHUBBI 2. ITogroTtoBka k
npenpoieccopa nabopaTopHOMY

3aHATHIO




1

5.4 T1llabnonsl (yHKIHMH. IiaMEEI;ZﬂTe:gEgeﬁ
OcHOBHBIE MO-HATHSA. qu A y;()ﬁ IIposepka OIIK-7.1,
[MapameTtpsl 1a0JIOHOB. 2 6 2 e };I; o HH/IMBUTYaJIbHBIX OIIK-8.1,
[abm0HBI KJIACCOB. PATYpBI. 3aJaHui OIIK-8.2
. 2. [MoxroroBka
Ipumep kouTeiiHepa stack
nabopaTopHOMY
3aHSITHUIO
55 Dbubmmorexka  STL.
HtepaTopbl, aIrOpUTMBI, 1
KOHTEHHEPHI, '
CaMocTosTenbpHOe
(YHKIIMOHATBHBIC SVaeHIE VIeOHOf
o0bekThl. KoHTeliHepHbIe " qu }:; y;oﬁH " IIpoBepka OIIK-7.1,
KJIacChl B CO-BPEMEHHBIX 5 6/11 2,3 i UHIUBUIYaIIbHBIX OIIK-8.1,
JIUTEPaTypHL. .
KOMITWIIATOpAaXx. 3aJaHui OIIK-8.2
2. [MoxroroBka
O6paboTka
nabopaTopHOMY
MCKITIOUUTENBHBIX
N 3aHATHIO
CHUTYaIHH. T'eHepamyst
uckmiouennii.  [lepexsar
Hroro no pazaeny 13 | 30/41 14,3
Hroro 3a cemectp 34 [102/401 40,3 9K3aMeH
HToro no gucLuIninHe 70 156/54 92,4 3a4eT, IK3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunronHsle 00pa3oBaTeIbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHI0
00pa30BaTeNILHOIO Ipolecca M HPEANONararollylo MpsMYI TPAaHCISALUI 3HaHUH OT
IPEenoIaBaTess K CTyICHTY.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTHyeckoe 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

2. TexHosioruu npo6JeMHOro oOyudeHHUsl — opraHu3anus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpask MPEeIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalM JUIsl CTUMYJIMPOBaHMsI aKTUBHOM [TO3HABATENIBHOM AEATEIbHOCTU CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpobnemHass Jnekuuss — U3IOKEHUE MaTepuajia, [pearoararpnee MOCTaHOBKY
NpoOJEeMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pA3IMYHBIX HAyYHBIX IOJXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3IMYHBIMU MOJAEISMH HMHTEpHpeTaluyd U3y4yaeMoro
Marepuaa.

3. lHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KoTopas
IPEIoIaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHIKEHUE HA STON
OCHOBE JINYHOCTHO-3HAYUMOT'O JUIsl HUX 00pa30BaTeIbHOTO pe3yJibTara.

@opMbI yueOHBIX 3aHSATHH C MCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlekuust «0OpaTHOM CBSI3U» — JEKIUA-IPOBOKAIHS (M3JI0KEHNE MaTepraia ¢ 3apaHee 3a-

TUTAHUPOBAHHBIMHU omrOKaMm), neknusi-oecena, JCKIHSI-TUCKYCCHS, JICKITHSI-
MpecCKOH(pEepeHIIns.
[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,

HalpaBJieHHAsi Ha pelIeHHuEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromehd oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe cpeICTBA A5 IPOBeeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Topuunckwmii, B.E. [Ipaktukym mo nmporpamMmupoBanuio: yaeOHoe nocooue [Teker]. /
B.E. Topuuncknii, B./I. Tyraposa, A.H. Kanurtaes. — Marautoropck : U3a. neatp ®I'60Y BIIO
«MI'TY», 2013. 164 c.

2. ITaBmoBckast, T. A. C/C++. [IporpaMmMmupoBaHue Ha SI3bIKE BRICOKOTO ypoBHs [Teker] :
yueO-uuk / T. A. TTaBnoBckast. - CII6. : [Tutep, 2013. - 460 c. : nn. (YueOHuk as By30B). - ISBN
978-5-496-00031-4.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. TIlaBnosckas, T. C/C++. CrpykrypHoe U  OOBEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanue [ nekrpoHHslid pecypce] : [paktukym / T. [TaBnosckas, HO. Illymak — CIIO0. :
[Mutep, 2014. — 352 c. — Pexxum poctyna: http://ibooks.ru/reading.php?productid=21762 —
3arnaBue c skpa-Ha ISBN



978-5-459-00613-1.

2. Cunuipig, C. B. IIporpaMmMmupoBaHue Ha sA3bIKE BBICOKOTO ypoBHS [Tekcr] : yueOHuK /
C.B. Cununpin, A.C. Muxaiinos, O.W. Xueitunes. - M. : U1 Akagemus, 2015. - 393c¢. : ni., Tadim.
- (Beicmiee mpodec. obpazoBanue : Mapopmaruka).

3. Hesnanos, A.A. IlporpammupoBanue u anroputmuszamus [Tekcr] : yueOHuk / A.A.
Hesnanog; [Hayu. pen. B. I1. Kyrenog]. - M. : Akagemus, 2014. - 304 c. : un., cxemsbl, Ta0. -
(Boicuee mpod. o6pazoBanue : MH(popmaTHKa 1 BEIYUCIUTEIbHAS TEXHUKA).

B) MeTonuyeckue ykazaHusi:

1. [IpakTuKyM 1O MPOrpaMMHPOBAaHUIO Ha si3bIKe C++ [DNeKTpoHHBIN pecypc] : yueOHoe
nocobue / B. E. Topuunckuii, A. H. Kanuraes, B. J[. Tyraposa, }0. B. ®enoceesa ; MI'TY. -
Marunutoropck : MI'TY, 2017. - 1 snekrpon. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134
950/3004.pdf&view=true - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpok neiicTBUs JTULEH3UH

MS Windows 7
Professional (s J1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional

MS Visual Studio
2010
Professional (nis

KJiacca)
MS Visual Studio

Ne 135 o1 17.09.2007 0eccpouHo

J-1227-18 ot 08.10.2018 11.10.2021

CBOOO/IHO pacTpoCTpaHIeMOe

2017 Community 1o OeccpouHo

Edition

MS Visual Studio

2013 J1-1227-18 ot 08.10.2018 11.10.2021

Professional (s

KJjacca)

Borland Turbo C++ [Ne112301 ot 23.11.2005 0eccpouHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

Hammonanenass ~ mHGOpMalMOHHO-aHAIUTHYECKAS

cucteMma — Poccuiickuii  ummpexc  mayunoro|URL: https://elibrary.ru/project_risc.asp

mutuposanus (PUHIL)

ITouckoBas cucrema Axamemust Google (Google

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

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrnieucHUe JUCHHUIIIIMHBI BKJIIFOUYACT:



JlexkumoHHas ayauTOpusi — MYJIbTUMEAMMHBIE CPEACTBA XpaHEHMs, Nepetauu U
npeJcTaBieHust UHGOpMaIuu.

KoMmbloTepHblil  KJIacC — MEPCOHAIBHBIE KOMIBIOTEPHI € Kommwiaropamu C++,
nakerom Office, BbixomoM B MHTepHET M ¢ JOCTYIOM B JJICKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO CPENY YHUBEPCUTETA.

AynuTopuu ISl CaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACChI; YUTAIBHBIE 3aJIbI

oubmorekn — Bce kiaccel YUTuACY ¢ mepcoHanNbHBIMH KOMITBIOTEPAMH, BBIXOJOM B
WHTepHeT M ¢ JOCTYIOM B 3JIEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHHUBEpPCUTETA.

AyIuTOpuu AJIsl TPYIIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIbTAIlMMA, TEKYILIETO KOHTPOJIS U
NPOMEXYTOUHOU arTecTauuu — aya. 282 u knaccel YUTHACY.

[Tomemenuss  mIg  CaMOCTOATEIBLHONM  pabOTBHl  OOYYalOIIUXCS,  OCHAIIEHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUECHHUS K ceTu «VHTEpHET» U HAIUYUEM
JOCTyMa B AJIEKTPOH-HYIO MH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy OpPTaHU3alMU — KJIAcChl
YUTuACY.

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



Ipuioxkenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To nucrumuiune «lIporpammupoBaHue» NIpeIyCMOTPEHA ayIMTOPHAs U BHEAY TUTOPHAs
camocTosTeNbHas paboTa 00yJarommxcs.

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

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

MMOBEPXHOCTHU c(hephbl U 00BEM IIapa.

2. lano HaTypanbHOoe K — kosnnuecTBO cekyHA. OnpeaeauTh CKOJIBKO 3TO COCTABIISAET YacoB,
MUHYT U cekyHa. Hanpumep, 4000 cekynn — 3to 1 yac, 6 munyt u 40 cekynn. Mcnonb3oBath
He Ooee 4-X apu(MeTHISCKUX OTepaIui.

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 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
KaX0e ciaaraeMoe paccumthiBaercs mo popmyne: 1/3 *cos 3" |, rme n mensercs ot 1 10
OeckoneuHoctH ¢ maroM 1. Cieayer y4ecTb TONBKO TE€ CllaraeéMblie, B KOTOPBIX MHOXXHTEIb

n
1/3 ° umeer BeNMYMHY HE MEHbINYIO, YeM E.

7. Hano nenoe uncno M>1. [lonyuuts HaubonbiIee 1enoe k, mpu KoTopom 4K <M.

8. Hanbl monoxutenbHble AeicTBurenbHble unciaa A,X,E. B mocnenoBarensHoctH y(1),
y(2),... , obpazoBanHoO# 10 3akoHY y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HAiiTH TIEPBHIii

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

4jieH y(n), JUisi KOTOPOTO BBITIOJTHEHO HEPABEHCTBO

9. Yucmo IMTu Berumcisiercss mo ¢opmyne ['peropu ciexyromnm oopazom: PI=4(1-1/3+1/5-
1/7+1/9-...), npuyeM, yeM OOJbINE ClIaraéMbIX B CKOOKAaX, TEM BBIIIC TOYHOCTh BBIYHCIICHUS
gucia [Iu. OmnpenenuTs MUHUMAJIbHOE KOJIHYECTBO CllaraeMbIX Ui BblumcieHus [ln ¢
touHocThio (.01



10. Jlana mocnemoBaTeNbHOCTh, cocTosimias u3 napooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHUMAJIBHOE KOJUYECTBO 3JIEMEHTOB IOCIEAOBATEIHPHOCTH 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. Jano N menbix ciiydailHbIX yucen B nuana3zone ot 1 go 100. HailTu cymMMy 4eTHBIX U
KOJIMYECTBO HEUETHBIX YUCEI.

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, HaXOJISAIIUXCS B JMara3oHe OT 3 110 6, a TakKe MOJCYUTATh HX
KOJIMYECTBO.

4. Jlan onHOMEpHBIN MaccuB U3 N IEMCTBUTEIBHBIX CIyYalHbBIX YHMCE B Iuana3zoHe oT 1 1o
50. HaiiTu MMHMMAaJIbHBINA 3JIEMEHT CPEIU DJIEMEHTOB C HEUETHBIM MHAEKCOM M MaKCHUMAaJIbHBIN
CpEJU DJIEMEHTOB C YETHBIM.

5. Jan ogHOMepHBIi MaccuB U3 N CIy4ailHBIX JE€HCTBUTEIBHBIX YHUCEN B JIMaIla30He OT -4 10
8. BeiBecTu B mopsike HeBo3pacTaHus (yObIBaHHs ) SJIEMEHTBI, MOAYJIb KOTOPBIX OoJbIiie 2.

6. Jlug rpynmbl y4yamuxcs M3BECTHBI TOJIOBBIE OLIEHKM IO CIEAYIOIIUM IMPEAMETaAM:
MaTemartuka, (usuka, xumus, uHpopmaruka. OTOOpaTh KaHIUAATOB Ha OJUMOHAABI (C
OTJIMYHBIMU OLIEHKAMHU) 10 KaXKIAOMY U3 IPEIMETOB.

7. Jna rpynmsl y4amiuxcs H3BECTHBI TOJOBBIC OLEHKH I10 CIEAYIOUIUM IMPEIMETaM:
MaTteMaTHka, pusmka, Xumus, HHGopMaTuka. HaliTu cpeiHIO0 B TPYIIe OIEHKY MO KaKIOMY 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:
MaTreMaTHka, pusnka, Xxumus, nHpopmaruka. Haiitu B rpymme cpeaHio OLEHKY Ul KaKI0ro
y4amierocs.

10. [nst rpynnsl GupM U3BECTEH KYpPC MX aKLIMK 32 KKl U3 MECSLEB KaJeHIapHOIro roja.
CocTaBuTh CIMCOK TeX (pUpM, KypC aKIIUil KOTOPBIX BCE BpeMs MOBbIIIANCS (T.€. Kype 3a
KaK]IbIN TIOCTIEAYIOIIMMN MeCSI] OOJBIIE, YeM 3a MPE LTI ).

Pasznea 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
apudmeTHueckyo mporpeccuio. [IpoBepky ohopMuTh B BUE PYHKITUH.

3. Hano N gecarkoB 1menbix uncen. OmnpeaennTsb, CKOIbKO U3 HAUX MOTYT COCTaBIISATH PSI
O®ubonauuu. [lepBoe uncno dubonayuu pasHo 0, Bropoe — 1. Kaxmoe mocnemyromiee paBHO
cymMMe JBYX mpeapiaymux. [IpoBepky odhopMuTh B Buae GyHKIIHH.

4. Jano N map ymcen, MPeACTaBISIONUX COOON KOOPAMHATHI TOYEK Ha TUIOCKOCTH. Haiitn

R — panuyc HauMeHbIIeH OKPYKHOCTH € LIEGHTPOM B Hayajie KOOPJAUHAT, B KOTOPYIO MOMaialoT
Bce TOoukH. OrmpeneneHue paccTOSHUS OT TOYKM JO Hayaja KOOPAMHAT OPOPMHUTH B BHJIE

GyHKIHIH.

5. M3BecTHBI OLIEHKM IpyNIBl CTYAEHTOB 3a ceccuto. B rpynne 20 cryaeHToB, B ceccuu 4
sk3aMeHa. OnpenenuTh CyMMapHyo CTUTIeH 0. CYuTaTh, YTO CTUIICHAMS B pasMepe R pyOnei



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

6. U3BecTeH pacxol DJEKTPOSHEPTHU IO BCEM KBapTHpam 24-X KBApTUPHOTO JOMA.
Onpenenuth CyMMapHYH IUIaTy 3a anektpudectBo. [Ipu pacxone mo 100 kBt*u Ha yenoBeka
oepercs Tapud R komeek 3a 1 kB1*u, B ciydae mpeBbleHUst HOpMbI Tapud Bo3pactaeT Ha 20%.
[Toncyer mnatsl At KBapTUPbl OQOPMUTH B BUJE (PYHKIIHH.

7. V3BecTHa exeMmecsyHas 3apabOTHas IUIaTa TEpPCOHANA MPEINpPUATHS B TEUCHHE
KaJieHJAapHoro roja. BeiBecTu (amMuimuum Tex COTPYIHUKOB, Y KOTOPBIX TI'OJ0Basi 3apaboTHas
wiara Bellle cpeaHeidl. CuuTarh, 4TO IITAT NPEANPUATUS cocTaBiseT 7 dvenoBek. [loacuer
rOJIOBOM 3apIuiaThl paboTHHUKA OPOPMUTH B BUAE HYHKIUU.

8. H3BectHa exeMmecsyHas 3apa0OTHas IUIaTa NEpCOHaNa MPEANPHIATHS B TEUCHHE
KaJeHJapHOro roja. BsiBecTw (aMmiauu COTPYAHMKOB C MHUHUMAJIbHOM M MaKCHUMaJIbHOM
roJI0BOi 3apaboTHOM miuaToi. CunuTaTh, 4TO ITAT MPEANPUATHS cocTaBiseT § yenoBek. [loacuer
roJI0BOM 3apIuiaTsel pabOTHUKA O(OPMUTH B BUJIE (DYHKIIMH.

9. Jlan omHomepHbIi MaccuB u3 100 crmydaifHBIX 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 ogHOMepHBIH 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. [lojcuer KonmyecTBa MOBTOPEHUN JUIS Yncia O(GOPMUTH B BHIE

byHKIHH.
Pazpea 4.

1. Co3naTh Kjacc i XpaHeHHUs KaleHJapHbIX aar. O0ecneynTh BO3MOKHOCTh pabOTHI C
JaTaMH B Pa3IMYHBIX (hopMaTax, U3MEHEHHsI 1aThl Ha 3aJJaHHOE KOIM4YecTBO aHeH. [leperpy3uts
OTIEPALINIO «—» JUTSl HAXOXKJEHUS PA3HOCTHU JIaT U ONEepaliu cpaBHeHus. /[ kiacca onpenenuTsb
onepatop <<. CtanmaptHbie GyHKIUU U TUTIBI C 1715 paboThI ¢ JaTaMU HE UCTIOTIb30BaTh.

2. Co3pmarh KJ1ace AJig XpaHEHHs CTPOK. 3arporpaMMHUPOBATh METOIbI TTIOMCKA TTOJCTPOKH,
KOMUPOBAHUS, 3aMEHbl M YAaleHUS 3aJaHHOW TMOACTPOKH, OMpPENEICHUS [UITMHBI CTPOKHU.
[Teperpy3uth omepamuio «+» JUisl KOHKaTCHAIIMHA CTPOK, OMEPAIHIO MMPUCBAMBAHUS U OIIEPAIUIO
WHACKCUPOBaHUS (T.K. ONEPATOp B3SATHUS MHAECKCA MOXKET MOSBISATHCS KaK CleBa, TaK U CIpaBa OT
oreparopa TpHUCBaWBaHWs, TO (YHKIMS JODKHA BO3BpamaTh Char&) ¢ mposepkoii
JOTYCTUMOCTH MHJIEKCA.

Paszgea S.

1. Co3pmarh Kjacc JJIsl XpaHEHUS OJHOMEPHBIX IEJIOUMCIIEHHBIX 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 onepanuio WHIAEKCUPOBaHUS (T.K. ONEPATOp B3SITUS MHAEKCA MOKET
HOSABIATHCS Kak ClieBa, TaK M CIpaBa OT oOlepaTopa NpUCBavUBaHMsA, TO (QYHKIHS JIOJDKHA
BO3Bpamiarh iNt&) ¢ mpoBEpKOi TOMYCTUMOCTH HH/IEKCA.

2. Coznathk Kjacc Juist XpaHeHus: OObIKHOBEHHBIX JIpo0eil. 3anporpaMMUpOBaTh METO

cokpaieHus apoou. [leperpy3uts apudmerndeckue onepanuu. JJs kiaacca onpeaenuThb
onepatop <<. [IpenycMoTpeTh BO30YKACHHE UCKIIOUUTENBHBIX CUTYyallui (IpU IeTICHUH Ha
HOJIb, IEPETIOJIHEHHH ).



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

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

Kon
WHJIUKaTOpa

I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMHN

O1eHOYHEIE Cpe€acTBa

OIIK-8: Cnioco6HOCTH K (hOpMATHU3ALMU H AJITOPUTMHU3ANNH MOCTABJEHHBIX 32/1a4, K HANMCAHUIO POTPAMMHOI0 K0/1a C
HCNO0Jb30BAHNEM A3BIKOB IPOrPaMMMPOBAHHUSA, ONIPe/ieIeHHs] U MAHUIYJTMPOBAHUSA JAHHBIMHM U 0()OPMJIEHUIO POTPAMMHOI0 KO/1a B
COOTBETCTBMHU YCTAHOBJIEHHBIMH TPeOOBAHUAMH

OIIK-8.1

Omnpenenser CpencTBa pa3paboTku
MPOTPAaMMHBIX  CPEACTB Uil pEUICHUs
MPAKTUYECKUX 3a7a4 MpodhecCHOHANBHOM
NEeSTeTbHOCTH

Hepequb meopemu4yecKkux 6onpocoe

=

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

2. Tunbl JaHHBIX U UX 00bsABNIeHUE. L{enbie U BelecTBeHHbIE TUTIBI.
[TepeuncinsiemMblil TUII.

3.  Tumel naHHBIX ¥ UX 00BsBIEHUE. YKazarenu. Onepanuu pazaapecanuy 1
aznpeca. AnpecHast apupMeTuKa.

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 MUKJINYECKAX BBIYACIUTEIBHBIX MPOIECCOB C IIOMOIIBEO
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 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.

JKCTpEMyMa, COPTUPOBKA.

CrpykTypsl 1 00beiuHeHus. Bapuantasie cTpykTypsl. [Toms OuTos.
IIpaBuina onpeneneHus NEPEMEHHBIX U TUIIOB. VHUIManu3anys JaHHbIX.
Omnpenenenne u BoI30B QPyHKIMH. PakTHUecKue U (opMabHbIC TTApaMETPHI.

Ompenenenue u BoI30B PyHKIUHN. [lepenaua MaccuBOB U yka3aresei Ha
GbyHKIUH.

Omnpenenenue u Be130B PyHKuuid. [IpenBapurensuas HHULMATU3ALNS
napameTpoB, QYHKIIMU ¢ TIEpEMEHHBIM YHCIIOM rmapameTpoB. [lepenada
napamMeTpoB (pyHKIHUU main.

BpeMH ’KM3HHU U 00J1aCTh BHUAUMOCTHU IIPOrpaMMHBIX 00bekToB. Knaccel maMsTH.
I/IHI/IIII/IaJII/I3aIlI/I$I I7100aJbHBIX H JIOKAJIbHBIX MEPECMECHHBIX

Junamuueckne 00beKThl. CrioCOOBI BBIJICTICHUS 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. MakpoorpeaeaeHusl.
OOBEKTHO-OPUEHTUPOBAHHBIN MOX0/T K TporpaMmMupoBanuto. Kiaccsl.

OOBbEKTHO-OPUEHTHUPOBAHHBIN MOJIX0/] K IporpaMMupoBanuto. MHunmanusanus
U paspylieHne 00bekToB. KOHCTPYKTOPBI U AECTPYKTOPBHI.

OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIXO] K TPOrpaMMHUpOBaHuio. OrpaHUYeHUs
JIOCTyMa K WieHaM Kiacca. J{py3bs kiacca.

OObeKTHO-OPUEHTHPOBAHHBIN MOJIXO]] K porpamMmmupoBanuto. Hacnenosanue.
[Teperpy3ka onepanuid.

Opranu3zanus BBoJa-BbiBoAa Ha si3bike C++. [loToku BBO/Ia-BhIBOIA.
[1abnoHb! HyHKIMHA.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

26. 11labyoHBI KJIACCOB.

27. bubmmoreka STL. [Ipyrue Oubimorekn KOHTEHHEPHBIX KJIACCOB.

28. OOpaboTKa UCKITIOUUTEILHBIX CUTYAIHHA
Ilpaxmuueckue 3a0anus

1.

Co3znars Kinacce 1 XpaHeHust Temneparyp B mkanax Llenscus u @apenreiira
(npu mepeBoze u3 mkansl Lenbcus B mkany @apeHreiiTa HCX0IHOE YHCIIO
YMHOKaIOT Ha 9/5 u npubassiror 32). [lyis1 ki1acca onpeaennTs apupmMeTnieckue
orepalyy U onepanumn <<.

Co3znartp Kiacce JIsi XpaHEeHUs Macc TeJl B TpaMMax, KHWJIOrpaMMax U ToHHax. st
KJIacca ONpeeuTh apupMETHIECKHUE OTIepallii U ONEepalnio <<.

[eperpy3uthb oneparuto «*» s kiaacca MatriX, ocymiecTBISIONIYIO
MepEMHOKEHUE MaTpull. B ciydae HEBO3MOXKHOCTH 3TOH onepauuu —
BO30YIUTh UCKITIOUYEHHUE.

CoznaTth GYHKIIHIO, OCYIIECTBIISIIONIYIO BEIUHUCICHIE KOPHEHN KBAAPaTHOTO
ypaBHeHUs1. B ciydae HEBO3MOXKHOCTH ATOM Orneparii — BO30OYAUTh
HCKJIIOUCHHE.

Co3znatp Ki1acc 151 XpaHEHUsI 1eJIbIX YUCEN B IBOMYHOMN U IECITEPUIHOMN
cuctemax cuucienus. /s kinacca onpeneauTs apupMeTHIecKre onepaiuy u
ornepanuio <<,

Co3parth Kinacce sl XpaHEeHUsI MHOYKECTBA MTPOCTBIX YHUCEN 33/IaHHOTO JUana3oHa.
OrnpenenuTb METOBI MPOBEPKHU MPUHAIIICIKHOCTH 33JaHHOTO YKCJIa TUATIa30HY,
ONPEACIICHUS KOJIMYECTBA YUCE, TTOJIYYEHUS TPEABIIYIIETO U CIEIYIOLIETO
yucia u T.4. [ knacca ONIPENICIIUTD OIlepalnIo <<,

CoznaTh madnoHHy0 QYHKIMIO 715 HAXOKISHHUS BCEX UHACKCOB MUHUMATHHBIX
(MakCUMaJIbHBIX ) JIEMEHTOB OJHOMEPHOI'0 MacCHBa.

Co3zparth Kinacc s TeHepaluy LEbIX U BeIECTBEHHBIX YUCEI U3 3aaHHOTO
JIMaIa30Ha.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

Co3aatp (yHKIHIO, OCYIIECTBIISIONIYIO HAXO0XK/IEHUE KOPHEH CHCTEMBI JIBYX
JIMHEWHBIX YpaBHEHUH (Ba HEU3BECTHBIX ). B cilyuae HEBO3ZMOXXHOCTH 3TOH
orepanuu — BO30YAUTH UCKITIOUCHHE.

CoznaTth GYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS OIPeIeJICHHOI0 HHTerpaia
METOOM MPSMOYTOJIEHUKOB. OJHUM U3 TapaMETPOB ATON (PYHKIIUH TOJIKEH
OBITH yKa3aTellb Ha MOJUHTETPAIbHYIO (PYHKIIHIO.

Co3znaTh QYHKIMIO /1711 BBIYMCIICHUS 3HAYEHUS] KOPHS HEJIMHEHHOTO YpaBHEHHUS
f(X)=0 meTo10M MOTOBUHHOTO jejieHus. OHUM U3 TAPAMETPOB 3TOM HYHKITHH
JIOJDKEH OBITh yKa3aTesb Ha pyHkimio f(X).

CoznaTth GYHKIHIO 1715 BBIYMCIICHUS 3HAYEHHS SKCTPEMYMa HETMHEHHOTO
ypasuenus f(X)=0 meTonom nenenus Ha Tpu 4acti. OTHUM U3 TAPaMETPOB ITOU
GbyHKIMH T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

Co3matp Ki1acc sl XpaHeHHsI CKOpOCTel Tel B M/c U kM/4. J{i1st kitacca
OTIpeNIeNIUTh apu(METHUYECKHE OTIepallii U onepanuo <<,

Coznate Kjlacc JUIsl XpaHEHUS MHOXECTBA TPEYroJIbHUKOB. TpeyroibHUKH
3aal0TCsd  KOOpAMHATaMu BepUIMH. EcaM  3ajaHHBI  TpeyrojbHUK He
CYLIECTBYeT — BO30yIuTh HCKiIIOueHue. Pa3paboratb MeTonbl MojacyeTa
IUTOIIAIN U TIEpUMETpa.

CoznaTh Kjacc Al XpaHEHUs KaleHJapHbIX naT. ObecrneyuTbh BO3MOXKHOCTD
paboThl ¢ JatamMu B pa3iMyHbIX (opMaTax, M3MEHEHHs JaTbl Ha 3aJaHHOE
KOJIM4YecTBO JHEH. [leperpy3uTs onepamnuo «—» s HaX0XK/JI€HUsI pa3HOCTH AaT U
omnepauuu cpaBHeHus. g kmacca ompenenauth omnepatop <<. CraHIapTHbIE
¢bysaxuu 1 tunel C 1715 paboThl ¢ JaTaMU HE UCTIOIb30BaTh.

Co3parb kjacc Juisi XpaHEHHUs CTPOK. 3alporpaMMHpPOBATH METOJbI IOUCKA
MOACTPOKH, KOMUPOBAHUsS, 3aMEHbl MW YyJOaJIeHUs 3aJaHHOM MOJCTPOKH,
ornpezeNeHusl AIUHBI CTpoku. lleperpy3uTs omepanuio «+» I KOHKaT€HAluU
CTPOK, OMNEPALMIO MPUCBAUBAHUS U ONEPALIMIO0 MHAECKCUPOBaHUS (T.K. orepaTop
B3STHS HMHJIEKCA MOXKET MOSBIATHCS KaK CJIeBa, TaK W CIIpaBa OT OIeparopa




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

17.

18.

npucBauBaHus, TO (QYHKIMS JOJ/DKHA Bo3BpamaTh char&) c¢ mpoBepkoit
JOITyCTUMOCTH MHJICKCA.

Cozpmate Kjacc A  XpaHEHWsT OJHOMEPHBIX LEIOYHMCIECHHBIX MacCUBOB.
OOecnieunTh BO3MOXKHOCTb 33J1aHUSl  KOJMYECTBA JIEMEHTOB M  0a30BOH
MHJEKCalU. 3arnporpaMMHpOBaTh METOJbl MOMCKA AJIEMEHTOB U COPTHPOBKHU.
Ileperpy3uts onepanuu A CIOKEHUS M BBIYUTAHMs BEKTOPOB. [leperpys3utsb
Olepalyo UHAECKCUPOBaHUs (T.K. ONEPATOp B3ATHS MHAEKCA MOXKET MOSBISATHCS
KaK ClIeBa, TaK W cIIpaBa OT OIepaTopa NPUCBaMBaHUA, TO (YHKLHUS JOJDKHA
BO3BpaIaTh INt&) ¢ MPOBEPKOii JOMYCTUMOCTH UHIIEKCA.

Co3pare Kimacc JUIsl XpaHeHHs OOBIKHOBEHHBIX ApoOeil. 3amporpaMMHpoBaTh
MeToJl cokpamieHust apoou. Ileperpysuth apudmernyeckue onepauuu. Jas
Kjacca  ompeaenutb  omepatop  <<. IIpemycMorperb  BO30OyXaeHUE
WCKJIIOUUTENIbHBIX CUTYalluH (MIpH I€JI€HUH Ha HOJIb, IEPEIIOJTHEHHH )

OIIK-8.2

Pa3pa6aTLIBaeT AJITOPUTMBI U TIPOTPAMMBI
JJIs PCIICHUA IMPUKJIATHBIX 3aga4
PAa3JIMIHBIX KJIACCOB

HepeweHb meopemu4ecKkux 6onpocoe

N

~

OneMeHTHI sA3b1ka Cu. KOHCTaHTBI, I/II[eHTI/I(i)I/IKaTOpBI, KJIIOYCBBIC CJI0BA.

Tunsl JaHHBIX U UX 00bsBNIEHUE. L{eble 1 BeleCTBeHHbIE TUIIBI.
[TepeuncisieMblil TUIL.

Tunel naHHBIX U UX 00BsABICHUE. YKa3aTenu. Onepannn pazaapecaniu u
aapeca. AxpecHas apupMeTHKa.

Bripaxkenus. Onepansl 1 onepanuu (yHapHble, OWHapHbIE, TEpHAPHBIE).
[IpaBuna npeoOpa3oBaHus TUIIOB.

Omneparopsl s3bika Cu. OniepaTop BeIpaKeHUE, COCTABHOM OMepaTop, onepaTopbl
YCJIOBHOI'O IIEpEX0/1a.

Opranu3anys MUKINYECKUX BBIYUCIUTEIBHBIX MPOIECCOB C MOMOIIIBEO
orreparopos for, while, do while.

Opranm3anys BBOa-BbIBOJIA B si3bIke Cr. DOpMAaTHBIN BBO-BBIBOI.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

8.

9.

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.
20.

21.

22

Maccussl. THIEKCHBIE BBIPAKEHUsI. XPaHEHUE B ITIAMSITH OJJHOMEPHBIX U
MHOT'OMEPHBIX MacCCHBOB.

Maccusl. OCHOBHBIE AJITOPUTMBI UX O6pa6OTKI/I. BBO,Z['BI)IBOI[, ITIOHUCK
OKCTpEMyMa, COpTUPOBKA.

Crtpykrypsl 1 00beiuHeHus. Bapuanthbie cTpykTypbl. [loss 6uTos.
[IpaBuiia onpezneneHust NEPEMEHHBIX U TUNOB. MHUIIManu3anus JaHHbIX.
Omnpenenenue u BoI30B QPyHKIMH. PakTHUecKue U opMabHbIC TTApaMETPHI.

Ompenenenue u BoI30B PyHKIMM. [lepenaua MaccuBOB 1 yKazaTenei Ha
GbyHKIUH.

Omnpenenenue u Be130B PyHKuuid. [IpenBapurensHas HHUIMATU3ALNS
napameTpoB, QYHKIIUU C IEpEMEHHBIM YHCIIOM rapameTpoB. [lepemaua
napaMeTpoB (pyHKIIUU main.

BpeMH JKU3HU U 00J1aCTh BUAUMOCTH IPOTPAMMHBIX 00bekToB. Kimaccel mamMsrH.
I/IHI/IIII/IaJ'II/ISaHI/ISI II100aJbHBIX U JIOKAJBHBIX MEPEMECHHBIX

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

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

JupexTussl npenpoueccopa. MakpoonpeaeineHusl.
OOBEKTHO-OPUEHTUPOBAHHBIH MOX0/T K TporpamMmmMupoBanuto. Kiaccer.

OOBbEKTHO-OPUEHTHPOBAHHBIN MOJIXO/] K IporpaMMupoBanuto. MHumanmsanus
U paspylieHne 00bekToB. KOHCTPYKTOPBI U AECTPYKTOPBHI.

OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIXO0] K TPOrpaMMHUpOBaHuio. OrpaHUueHUs
JIOCTyMa K 4ieHaM Kiacca. J{py3bs kinacca.

. O6’BCKTHO-0pHCHTHpOBaHHBIﬁ noaAXxoJd K ImporpaMMHupOBaHUIO. HacnengoBanue.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

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

[Teperpy3ka onepauuid.

Opranuzanus BBo1a-BbIBo/Ia Ha si3bike C++. IloToKHM BBOA-BBIBOAA.
[I1a60HBI HYHKITUH.

[I1a610HBI KJIACCOB.

bubmmotreka STL. Ipyrue 6nOIMOTEKN KOHTEHHEPHBIX KIaCCOB.
OO6paboTka HUCKIIIOUNTENBHBIX CUTYalUl

IIpaxmuueckue 3a0anus

1.

Co3znars Kkinacce 1 XpaHeHust Temneparyp B mkanax Llenscus u @apenreiita
(npu mepeBoze u3 mkansl Lenbcus B mkany @apeHreiiTa HCX0IHOE YHCIIO
YMHOKaIOT Ha 9/5 u npubassiror 32). [lyis1 ki1acca onpeaennTh apupmMeTnaecKue
oIepalyy U onepanuo <<.

Co3znatp Ki1acce Il XpaHEeHUs Macc TeJl B TpaMMax, KHWJIOrpaMMax U ToHHax. [{ist
KJIacca OnpeeuTh apupMETHIECKHUE OTIepaIlii U ONepalno <<.

[Meperpy3uTthb oneparuio «*» s Kjaacca Matrix, oCcynecTBISIONIYIO
IIEpEMHOKEHUE MaTpull. B ciiydyae HEBO3MOKHOCTH 3TOU Ollepauuu —
BO30YIUTh UCKITIOUYEHUE.

CoznaTth GYHKIIHIO, OCYIIECTBIISIIONIYIO BEIUHUCICHIE KOPHEH KBaAPaTHOTO
ypaBHeHUs1. B ciydae HEBO3MOXKHOCTH ATOM Orepaiii — BO30OYAUTh
HCKJIIOUEHHE.

Co3znath Ki1acc 15l XpaHEHUsI 1eJIbIX YUCEN B IBOMYHOMN U I€CITEPUIHOMN
cuctemax cuucienus. /s kinacca onpenenuTs apupMeTHIecKre onepainud u
orepanuio <<,

Co3znarh Kinacc sl XpaHEeHUsI MHOYKECTBA MPOCTBIX YUCEN 33JIaHHOTO JUana3oHa.
Onpenenuth METObI MPOBEPKHU MPUHAJICAKHOCTH 3aJaHHOTO YKCIIa TUAMAa30HY,
ONPEACIICHUS KOJIMYECTBA YUCE, TIOJIYYEHHUS IPEABIIYLIETO U CIECITYIOLIETO
yucna u T.4. JJ1d Kinacca onpeaenuTs onepanuio <<,

CoznaTth mabioHHY0 QYHKIMIO 715 HAXOXKIECHHUS BCEX WHACKCOB MUHUMAIbHBIX




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

(MaKkcUMaJIbHBIX ) 3JIEMEHTOB OJIHOMEPHOTO MacCHUBa.

Co3narth Kinacc s TeHEpalnuy LEJIbIX U BEIECTBEHHBIX YHCEI U3 3aJaHHOTO
Jrana3oHa.

CoznaTth GYHKIINIO, OCYIIECTBIISIFOIIYIO HAX0XKACHUE KOPHEH CUCTEMBI ABYX
JMHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
orepaiuy — BO30yAUTh UCKITIOYEHHE.

Co3znaTh QyHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS OIIPEIEIIEHHOI0 UHTErpasia
METOJIOM MPSAMOYTOJIbHUKOB. OTHUM U3 MapaMeTPOB 3TON (PYHKIMH TOJIKEH
OBITH yKa3aTellb Ha MOJUHTErPATBbHYIO () YHKIIHIO.

CoznaTth GYHKIHIO 17151 BBIYUCIICHUS 3HAYSHHS KOPHS HEIMHEHHOTO YpaBHEHUS
f(x)=0 meTomoM nosToBMHHOTO jAejieHus. OJHUM U3 TAPAMETPOB 3TOM HYHKIHH
JIOJDKEH OBbITh yKa3aTesb Ha GyHkmuio f(X).

Co3znaTh QYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS SKCTPEMyMa HEITMHEWHOT O
ypaBHenus f(X)=0 meronom aenenus Ha Tpu yactu. OTHUM U3 TAPAMETPOB ITOM
GbyHKIMH T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

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

Cozpmate KjlacCc JUIsi XpaHEHUS MHOXECTBA TPEYrOJIBHUKOB. TpeyrojbHUKH
3aIaI0TC  KOOpAMHATAaMM  BepIIMH. EciM  3agaHHBI  TPEYyTrOJIbHUK HE
CYIIECTBYeT — BO30yIUTh HCKIIOUeHHe. Pa3paboraTb MeTOABI MoOjCYeTa
IUIOLIA/IN U TIEpUMETpA.

Co3mate Kjacc JUIsl XpaHEHHUs KaleHAapHbIX naTr. OOecrneduTbh BO3MOXKHOCTh
paboTel ¢ JaraMM B pa3iaMuHbIX (opmarax, MU3MEHEHMs JaThl Ha 3aJaHHOE
KOJIM4YEeCTBO HEN. [leperpy3uTs onepanuio «—» 71 HaX0XKIE€HUS Pa3HOCTH AaT U
omnepauuu cpaBHeHus. s kimacca ompenenutb omepatop <<. CraHapTHbIE
¢bynaxuu 1 tunel C 1715 paboThl ¢ JaTaMy HE UCTIOIb30BaTh.

Co3parb kjacc Juisi XpaHEHHWs CTPOK. 3almporpaMMHpPOBATh METOJbI IOUCKA
MOJICTPOKH, KOMUPOBAHUS, 3aMEHbl M YyJIAJCHHS 3aJaHHOM TOACTPOKH,




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

17.

18.

olpezeseHusl AJIUHbl CTpoKU. lleperpy3uTs onepanuio «+» sl KOHKaTEHALUU
CTPOK, ONEpPALMI0O MPUCBAUBAHUS U ONEPALUI0 HMHJEKCUpPOBaHUs (T.K. omeparop
B3STUSl MHJEKCA MOXXET IOSBIATHCS Kak CJleBa, TaK M cClipaBa OT ollepaTopa
npucBaMBaHus, TO (YHKIMS JODKHA Bo3Bpamark char&) ¢ mpoBepkoi
JOTYCTUMOCTH MHJIEKCA.

Co3pmarh kjacc Il XpPaHEHUs OJIHOMEPHBIX LIEJIOYMCICHHBIX MAaCCHBOB.
OOecnieunTh BO3MOXKHOCTH 33JaHUSI KOJMYECTBA JJIEMEHTOB M  0a30BOM
MHJIEKCAllMU. 3anporpaMMHUpPOBAaTh METOAbl MOMCKA 3JIEMEHTOB M COPTHPOBKH.
[leperpy3utb omepamnuu isi CIOKEHUS W BBIUMTAaHUS BEKTOpoB. [leperpy3utsb
oTepaIo UHACKCUPOBaHUS (T.K. ONEpaTOp B3SATHS MHAEKCA MOXKET MOSBISATHCS
KaK cJieBa, TaK M CIpaBa OT oIlepaTopa MpHCBaMBaHUS, TO (DYHKIUS JIOJDKHA
BO3BpaInaTh iNt&) ¢ MPOBEPKOi AOMYCTUMOCTH HHIIEKCA.

CoznaTh Kinace 1Ji XpaHeHus: OOBIKHOBEHHBIX Jpo0Oeil. 3anporpaMMupoBaTh
MeTo]I cokpatieHus apodu. [leperpy3uts apudmerndeckue onepauun. s
KJ1acca onpenenuts oneparop <<. [IpegycMoTpeTs BO30yKIeHUE
HCKJIFOUUTENIbHBIX CUTYallui (ITpH I€JIEHUN HA HOJIb, IEPENOJIHEHNUH )

OIIK-7: Crioco0eH y4acTBOBATh B HACTPOHKeE M HAJIAKe POrPAaMMHO-aNNAPATHBIX KOMILIEKCOB

OIIK-7.1

OrenuBaet paboToCcrocoOHOCTh
MIPOrPaMMHO-AMIMAPATHBIX KOMITJIEKCOB

Hepequb meopemuiyecKux 60npocoe

1.
2.

OnemeHTshlI s13b1Kka Cu. KOHCTaHThI, HACHTU(PUKATOPBI, KIIOYEBBIE CIIOBA.

Tunsl naHHBIX U UX 00BsBIEeHUE. L{enbie U BelleCTBEHHBIC THIIHI.
[IepeuncisseMblil TUIL.

Tumnbl faHHBIX ¥ UX 00BsABICHKE. YKa3arenu. Onepaiuu pasaapecaniuy u
aapeca. AxpecHast apudMeTrka.

Boipaxxenus. Onepansl u onepanuu (yHapHble, OMHapHbIE, TEPHAPHBIE).
[IpaBuina nmpeoOpa3oBaHus TUIIOB.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.

Omnepatopsl si3p1ka Cu. Onepatop BeIpakeHUE, COCTABHOM onepaTop, OrnepaTopbl
YCIIOBHOTO MEPEeX0/a.

Opranusanus MUKIHYSCKUX BBIYUCIUTEIBHBIX MIPOIIECCOB € TIOMOIIIBIO
orneparopos for, while, do while.

Opranu3zanus BBOAa-BbIBO/A B si3blke Cu. @OpMaTHBIN BBOA-BBIBO/.

Maccussl. IHIeKCHBIE BBIPAKEHUsI. XPAHEHUE B ITAMITH OJJHOMEPHBIX U
MHOT'OMEPHBIX MacCHBOB.

MaccuBbl. OCHOBHBIE aITOPUTMBI KX 00pabOTKH. BBOI-BBIBO, TOMCK
IKCTPEMyMa, COPTUPOBKA.

Ctpykrypsl U 00beiuHeHus. BapuantHelie cTpykTypsbl. [loss Outos.
[IpaBuiia onpezneneHust NEPEMEHHBIX U TUNOB. M HUIIMaNIn3anys JaHHbIX.
Omnpenenenue u BoI30B PyHKIMH. PakTHUeCKue U (opMabHBIC TTApaMETPHI.

Omnpenenenue u BoI30B PyHKIMH. [lepenaua MaccBOB U yka3aTesnei Ha

GbyHKIUH.

Onpenenenue 1 BbI30B GpyHKIMi. [IpenBapuTensHas HHULMATU3AIMS
napaMmeTpoB, (QYHKINHU ¢ IEpeMEHHBIM YHCIIOM napameTpoB. Ilepenaua
napamMeTpoB (pyHKIIMM main.

BpeMH JKU3HU U 00J1aCTh BUIUMOCTH IPOTPAMMHBIX 00bekToB. Kiaccel mamMsTH.
I/IHI/IIII/IaJ'II/ISaHI/ISI rI100aJbHBIX H JIOKAJBHBIX MEPEMCHHBIX

Junamuueckne 00beKThl. CrIOCOOBI BBIJICTICHUSI U OCBOOOKICHHS TTaMSITH.
JIvHEeHBIN OTHOCBSA3HBIN CIIUCOK.

I[I/IHaMI/I‘lCCKI/IC MaccuBbl. OCOOCHHOCTH BBIJACIICHUA U OCBOGO)K,Z[CHI/ISI nmaMATHu
AJi1 MHOT'OMEPHBIX MaCCHBOB.

JupekTuBsl mpernporiieccopa. MakpoornpeaeneHusl.
OOBEeKTHO-OPUEHTHPOBAHHBIN TIOJIXO]] K IporpaMMupoBanuio. Kiaccsl.
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OneHouHble CpeacTBa

20.

21.

22.
23.
24.
25.
26.
27.

28

OOBEKTHO-OPHUEHTUPOBAHHBIH MTOIXO0]] K IPOrpaMMHUPOBaHUI0. MHUIIMaIn3aus
U paszpyliieHrue o0beKToB. KOHCTPYKTOPBI U IECTPYKTOPHI.

OOBbEeKTHO-OPUEHTUPOBAHHBIN MOJIXO/] K IporpaMMupoBanuio. OrpaHuueHus
JI0CTyIa K WieHaM Kiacca. Jlpy3bs kinacca.

OOBEKTHO-OPUEHTUPOBAHHBIHN MOX0/]T K MporpamMmMupoBanuto. HacienoBanue.
[Teperpy3ka onepauuid.

Oprannzanus BBoa-BeIBo/Ia Ha si3bike C++. [loToKHM BBOAA-BRIBOAA.
[1a6noHbI HyHKIHHA.

[I1a610HBI KJIACCOB.

bubmmotreka STL. JIpyrue 6nOIMOTEKH KOHTEHHEPHBIX KIACCOB.

. O0OpaboTKa UCKIIOYUTEIbHBIX CUTYaLUH

Ipaxmuyeckue 3a0anus

1.

CoznaTh Kinacce 11 XpaHeHus TemnepaTyp B mkanax Llenscus u dapenreiita
(npu nepeBoze u3 mkainsl Llenbcus B mkany dapeHreiita HCX0JHOE YUCIIO
yMHOXaroT Ha 9/5 u npubasmstor 32). [{ns knacca onpeaenuTs apudmeTndeckue
OInepanuy 1 onepanuio <<,

CoznaTh Ki1acce 1)1 XpaHEeHUsl Macc TeJl B rpaMMax, KWjiorpaMMax v ToHHax. J{is
KJ1acca OIpeIeNInTh apupMEeTHYECKHE ONepallii U Ofeparuo <<.

[Meperpy3uTthb oneparuio «*» s kiaacca Matrix, oCynecTBISIONIYIO
IIEpEMHOXKEHHNE MaTpHll. B cirydae HEBO3MOXKHOCTH 3TOM ONEpanui —
BO30YIUTh UCKITIOUYEHUE.

Co3aatp (yHKIIHIO, OCYIIECTBISIONIYIO BHIYMCICHUE KOPHEH KBaJIpaTHOTO
ypaBHeHUs. B ciiydae HEBO3MOKHOCTH TOH Orepaui — BO30YIUTh
HCKIIIOUEHHE.

Co3paTh Ki1acc AJisi XpaHEHUS LEJbIX YHCEI B IBOMYHON U JECATEPUUHON
cucreMax cuucienus. /s kimacca onpenesnnTs apupMeTudecKre onepanuu 1
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10.

11.

12.

13.

14.

15.

ornepanuio <<,

Co3zpaTe Knace 1J1d XpaHEeHUsI MHOKECTBA MPOCTBIX YMCEJI 3aJaHHOTO [Uana3oHa.
Onpenenutb METOIbl IPOBEPKH MTPUHAIEKHOCTH 33/1aHHOTO YKCia TUana3ony,
OIIpeACICHUS KOJIMYECTBA YUCEIL, IOJyUEHUS IPEIBIIYILErO U CIEAYIOLEro
yucna u T.4. JU1d Kiacca onpeaenuTs onepauuno <<,

Co3aatp 111a0JI0HHYIO (DYHKLMIO 711 HAXOXKIEHUS BCEX MHIEKCOB MUHUMAJIbHbIX
(MakCUMaJIbHBIX ) JIEMEHTOB OJHOMEPHOI'0 MacCHBa.

CozpaTs Knace 1y reHepalyuy LEIbIX U BEIECTBEHHBIX YHCEIl U3 3aJaHHOIO
Jyana3oHa.

Co3aath (yHKIHIO, OCYLIECTBIISAIOIIYI0 HAX0XK/I€HUE KOPHEN CHUCTEMBI JIBYX
JMHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
olepaluu — BO30YAUTH UCKITIOUEHHE.

CoznaTh QYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS OIIPE/IEIIEHHOI0 UHTErpasia
METOIOM MPSMOYTOJILHUKOB. OHUM U3 TapaMeTPOB ATOH (PYHKIIUH TOIDKEH
OBITH yKa3aTellb Ha MOJUHTErPATBHYIO () YHKIIHIO.

Co3aatk (GyHKLHMIO JJ1s1 BBIYMCICHUS 3HAaYEHUsI KOPHS HEJIMHEHHOTO ypaBHEHUS
f(x)=0 mMeTo10M TIOTOBUHHOTO jeeHus. OTHUM U3 TAPAMETPOB ITOM HYHKITHH
JOJDKEH OBITh yKka3arenb Ha QyHKimo f(X).

CoznaTh QyHKIMIO 17151 BBIYMCIIEHUS 3HAYEHUS SKCTPEMyMa HETMHEWHOTO
ypaBuenus f(X)=0 meronom aenenus Ha Tpu yactu. OTHUM U3 TAPAMETPOB ITOM
GbyHKIMH T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

Co3aate Ki1acc A7l XpaHeHHs CKopocTel Ten B M/c U kM/4. J[7st kitacca
OTIPENICTUTh apU(PMETHIECKHE OTIEPAIMH U OTlepaIuio <<.

Cozpmate Kjlacc JUIsl XpaHEHUS MHOXECTBA TPEYrOJILHUKOB. TpeyroibHUKH
3aal0TCs  KOOpJAWMHATaMHM BepmMH. EciM  3amaHHBII  TpPEYroJIbHUK HE
CYLIECTBYeT — BO30YyIuTh HCKiIIOueHue. Pa3paboratb MeTonbl MojacyeTa
IJIOLIA/IM U IEPUMETpA.

COS}I&TB KJIacC JId XpaHCHHA KaJICHIOAPHBIX JdarT. OOecneynTh BO3MOKHOCTh
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16.

17.

18.

paboThl ¢ garamMu B pa3iMyHbIX (opMaTax, M3MEHEHHs JaThl Ha 3aJaHHOE
KOJIM4YeCTBO IHEH. [leperpy3uTs onepanuio «—» s HaX0XKIECHUSA Pa3HOCTHU AaT U
ornepauuu cpaBHeHus. s kimacca ompenenuTs omnepatop <<. CraHgapTHbIE
¢ynkuuu 1 tTunsl C ass paboThl ¢ JaTaMu HE UCTIOJIb30BaTh.

Coznate Kiacc s XpaHEHUs CTPOK. 3amporpaMMHUpOBaTh METOJbI IOHCKa
MOJICTPOKHM, KONUPOBAHMs, 3aMEHbl U yJaJEHUS 3aJaHHOM IOJCTPOKH,
onpezesieHusl AJIUHbl CTpoKu. lleperpy3uTs omepanuio «+» A KOHKaTE€HAUU
CTpOK, OIEpalyIo NMPUCBaUBAaHUS U ONEpalUI0 UHIEKCUPOBaHUA (T.K. OlepaTop
B3SITUSl MHJEKCA MOXKET MOSBIATHCS Kak CjleBa, TaK M CIipaBa OT olepaTopa
NpUCBaWBaHKs, TO (YHKUIUS JOJDKHA Bo3Bpamark Char&) c mpoBepkoi
JOTYCTUMOCTH MHJIEKCA.

Co3pmare Kjacc [ XpPaHEHUS OJHOMEPHBIX LIEJIOYMCICHHBIX MAaCCHBOB.
OO0ecrieynTh BO3MOJKHOCTH 3aJaHMUSA KOJHYECTBA DJJIIEMEHTOB H  0a30BOM
MHJIEKCallMU. 3anporpaMMHUpPOBAaTh METOAbl MOHMCKA 3JIEMEHTOB M COPTHUPOBKH.
[leperpy3uth omepamnuu isi CIOKEHUS W BBIUMTAHUS BeKTOpoB. [leperpy3uthb
oTiepaIfio UHACKCUPOBAHUS (T.K. OMEPaTOp B3SATHS MHIEKCA MOXKET MOSIBISTHCS
KaK CJieBa, TaK W CIpaBa OT OlepaTopa MpPHUCBAaWBaHUs, TO (DYHKIUS IOJDKHA
BO3BpaInaTh iINt&) ¢ MPOBEPKO# AOMYCTUMOCTH HHIIEKCA.

CoznaTh Ki1ace AJi XpaHeHus: OOBIKHOBEHHBIX Jpo0eil. 3anporpaMMHpoBaTh
MeTo]1 cokparieHus npodu. [leperpy3uts apupmerndeckue onepanuu. Jms
KJ1acca onpenenuts oneparop <<. [IpegycMoTpeTs BO30y)IeHUE
HCKJIIOUUTENIbHBIX CUTYalui (IIpH I€JIEHUN HA HOJIb, IEPENOJIHEHNUH )




6) HOpH}IOK MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluu, NNOKa3aTe/Jiu U KPpUTEPUU OCHUBAHUS:

IIpomexyTrouHas aTTectanus 1o aucuuiuinae «lIpukiagHoe nporpaMMUpOBaHUE) BKIIFOYAET TEOPETUYECKUE BONPOCHI, MO3BOJISAIONINE OLEHUTh YPOBEHD
YCBOGHHS 00YJaIOUIMMHUCS 3HAHUH, ¥ IPAKTHUECKUE 3aJaHHsI, BBIABIISIONINE CTEIIEHb C(POPMUPOBAHHOCTH YMEHUHN M BIIaICHU, TPOBOJIUTCS B popme
3a4eTa M DK3aMcHa.

DK3aMeH 110 ,I[aHHOfI JUCHUILUIMHE IIPOBOJUTCA B YCTHOﬁ (bopMe 110 3K3aMCHAallUOHHbIM 6I/IJ'ICTaM, Ka)K,Z[BIfI N3 KOTOPBIX BKIOYACT 2 TECOPECTUICCKUX
BOIIpOCa U OJJHO IMPAKTUYCCKOC 3a/JaHUC.

IToka3zatenu u KPUTCPHUU ONCHUBAHHUSA IK3aMEHA:

— Ha OIIEHKY «OTJIHYHO» (5 0a/I0B) — 00yYaronuiics IEMOHCTPUPYET BHICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CHUCTeMAaTHYeCcKOoe U TITy00Koe 3HaHHe Y4eOHOro MaTepuasa, CBOOOIHO BBIMOJIHAET IPAKTHUECKUE 3aJaHusl, CBOOOTHO ONEpUPYET 3HAHUSMU, YMEHHUSIMH,
MIPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CIOKHOCTH.

— Ha OIIEHKY «X0po1uo» (4 6aia) — o0yJaromuiicsi IeMOHCTPUPYET CPEAHUINM YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS He3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS TIPH AaHATTUTHUECKUX OIepalusX, IepeHoce 3HaHUI U YMEHHI Ha HOBBIE,
HECTaHJapTHBIE CUTYaIHH.

— Ha OLIEHKY «Y/AOBJIETBOPUTEJIBLHO» (3 6auia) — o0ydaronuiics JeMOHCTPUPYET OPOrOBBIA YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHLIMI: B X0/1€
KOHTPOJIbHBIX MEPONPUATHH JOMYCKAIOTCS OLUIMOKHU, MPOSIBISAETCS OTCYTCTBUE OTAEIbHBIX 3HaHUI, YMEHUI, HAaBBIKOB, 00Y4atOIIUIICSI HCIIBITHIBAET
3HAYUTENIBHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHNHN 3HAHUSIMU U YMEHUSAMH IIPU UX NIEPEHOCE HA HOBBIE CUTYAlUHU.

— Ha OLIEHKY «HeY/JA0BJIeTBOPUTEIbHO» (2 Oauta) — o0ydaromuiicss JleMOHCTpUpYET 3HaHUs He Ooisiee 20% TeopeTHyeckoro Marepuania, J0mycKaeT
CYIIECTBEHHBIE OINOKH, HE MOXKET MOKa3aTh MHTEUIEKTya IbHbIC HABBIKM PEILICHHs MPOCTHIX 3aau.

— Ha OLIEHKY «HeY/JA0BJIETBOPUTENbHO» (1 6arut) — o0yyaromuiicss He MOXET MoKa3aTh 3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00BICHEHUS HHPOPMALINH,
HE MOJKET M0Ka3aTh MHTEUIEKTYaJIbHBIE HABBIKY PEIICHUS IPOCTHIX 3aad.



