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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM roJly Ha 3acejanuu Kadeapsl BbuucinTensHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[Iporokom or 20 . Ne

3aB. kadenpoii O.C. JloryHoBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM rojy Ha 3acefaHuu Kadeapsl BBUUCIUTENEHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[Iporoxom oT 20 1. Ne

3aB. kadenpoit O.C.foryHOBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM rojly Ha 3aceJaHuM Kadeapsl BbluucIuTeNbHON TEXHUKU U IPOTPaMMUPOBAHUS

[IpoTokomor 20 . Ne

3aB. kadenpoit O.C.foryHOBa

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
y4eOHOM ro/1y Ha 3aceaHuu Kaeapsl BBIYUCIUTENbHON TEXHUKU U MPOTPAMMHUPOBAHUS

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit O.C. JlorynoBa




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

enssmMu ocBoeHus aucuIUIMHEbL «II[porpaMMupoBaHue» SIBISETCS OCBOCHUE CTYACHTAMHU
METOJUKH II0CTAHOBKHM, IIOAIOTOBKM U PCEIICHHUs WHXXCHEPHO-TEXHUYECKUX 3a7ad Ha
COBPEMEHHBIX BBIYMCIMTEIBHBIX MalIMHAX C HCIOJb30BAHUEM  DPa3IUYHBIX CPEICTB
IIPOrpaMMHUPOBAHUS.

JInst TOCTH>KEHUS TIOCTABJIEHHOM 1IeNH B Kypce «IIporpaMMupoBaHne» pemaroTes 3a1a4u
nproOpeTeHusI:

IIpe/ICTaBIeHU 00 aNropuT™ME M KOHEUHOM Habope 6a30BBIX YIPABISIOLINX CTPYKTYD;

MIPEACTABICHUH O CTPYKTYpE IPOrPAMMHBIX CPEZCTB;

3HaHUHM OCHOB KOJIMPOBAHHUS Ha A3BIKAX BEICOKOTO YPOBHS;

3HaHUN MOJIeNIel BU3YyaJIbHOTO U COOBITUITHO-YIIPABISIEMOTO IPOrPaMMUPOBAHUS;

MIpPE/ICTaBICHU 00 OCHOBHBIX MOHATUSAX OOBEKTHO-OPUEHTHPOBAHHOTO MOAXO0Ja HU
CHUCTEMHOI'O aHAJIN3a;

HAaBBIKOB ITOCTAHOBKH 33]1a4 B 00J1aCTH NH(OPMALIMOHHBIX CUCTEM;

3HAHUM COBPEMEHHBIX TEXHUYECKMX W IPOTPAMMHBIX CpEACTB B3aUMOJCUCTBUS
MIOJIB30BATENEH C KOMIIBIOTEPOM, BO3MOKHOCTEH KOMIIBIOTEpAa KaK CPENCTBA HCCIEIOBaHUS,
aBTOMaTHU3alu 00pabOTKU TaHHBIX U PEILIEHUS MPOEKTHBIX U HAYYHO-TEXHUYECKUX 3a/1a4.

2 MecTo TMCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMmsbl

Hucuunnuua IIporpammupoBaHue BXOJUT B 00sI3aTENIbHYIO 4YacTh Y4eOHOTO ILIaHa
o0pa3oBaTebHOM POrpaMMBI.

Jis  u3ydeHus  AUCUUIUIMHBL  HEOOXOOMMbI  3HaHWs  (YMEHHUs,  BIaJCHUS),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHUS AUCLUIUINH/ IPAKTUK:

Nudopmaruka

[Ipuxnagnas maTeMaTuka

®usnka

3HaHus (YMEHUS, BJIQJICHUS), OTYYECHHbIE PU U3YyYEHUH JAaHHOM JAUCUHUIUIMHBI OyIyT
HEO0OXO0IUMBI JJ1s1 U3YyYESHHUS] AUCIUILITUH/TIPAKTHK:

MHoronotouHoe mporpaMMHUpOBaHKE Ha sI3bIKE Java

CTpyKTypbI U MOJIENIU TAHHBIX

ANTOPUTMBI U TEOPHUS CIIOKHOCTH

OOBEKTHO-OpUEHTHPOBAHHOE IPOrPaMMHUPOBAHUE

OO0BEeKTHO-OpUEHTHPOBAHHOE MPOTrpaMMHOE 0OecTieYeHHe

ITnardopma pa3paboOTKu 1 HCHIOIHEHHS pUIokeHuii Flora

Ceru ODOBM

Jlorudeckoe mporpaMMHUpOBaHUE

CpenctBa mporpaMMUpPOBaHUS MOOUIIBHBIX MPUIOKEHU I

YenoBeko-MallnHHOE B3aUMOICHCTBHE

HO3abunuTH-rccne0BaHne MPOTrPaAMMHBIX POAYKTOB

[IpakTHdeckue aceKkTsl pa3paboTKU KOMIIIATOPOB

Teopust BBIYHCIUTENBHBIX MPOIIECCOB

Teopus A36IKOB IPOTPAMMHUPOBAHUS

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJabTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS) U IJIAHUPYEMble Pe3y1bTaThbl 00y4eHust

B pesynbTare ocBoeHUs AUCHUILTUHBI (Moayis) «IIporpammupoBanue» oOydaroniuiics
JI0JKEH 001a1aTh CIEAYIOIUMU KOMIIETEHIUAMHU:

KO,I[ HHUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIUN




OIIK-7 CriocoGeH y4acTBOBaTh B HACTPOMKE M HaJIaIKe IPOTrPaMMHO-aNapaTHbIX KOMIUIEKCOB;

OIIK-7.1 |OnennBaeT paboTOCIOCOBHOCTH IPOrPAMMHO-AIIAPATHBIX KOMILICKCOB
OIIK-8 Cnocoben pa3pabaThiBaTh aJrOpPUTMBI U MPOTPAMMBbI, IPUTOIHBIEC JUIS MPAKTHUYECKOTO
PUMEHEHHS,

OIIK-8.1 Omnpenensier cpeacTBa pa3padOTKU NPOrPaMMHBIX CPEICTB Ui PELICHUS
IPaKTUYECKUX 33134 PO (HEeCCHOHAILHON IS TEIbHOCTH

OIIK-8.2 Pa3pabarbiBaeT anropuT™Mbl ¥ IPOrpaMMBbl JUIsl PEIIEHUS] TPUKIIAIHBIX 3a1a4
Pa3JIMYHBIX KJIACCOB




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO6mas TpyaoeMKocTh auciuIuinHbl coctaiser 10 3agernpix equnun 360 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 231,9 akas. 4acos:
— aynuTopHas — 226 akaJ1. 4acos;
— BHeayIuTOpHast — 5,9 akaj. 4acos;

— camocTosTenbHas padbota — 92,4 akaJ. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

@opMa aTTeCTaluu - 3a4€T, OK3aMCH

AynuropHast I =
o | xoHTaKTHAA pabora E E dopma TeKyILEero
S8 B
= B aKaJ. yacax o HJ KOHTPOJIA
Paznen/ Tema 3 ( A ) E B . e Kon
g 3 ©| caMOCTOATEbHOW | yCIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xommerenmu
O 8 & paboThI MPOMEKYTOTHON
nab. |mpakr. | = & aTTecTAlNH
Jlex. 5 c 0
3aH. | 3aH. | QO &
1. OcHOBHBIE KOHCTPYKLUH SI3bIKA
BBICOKOTO YPOBHSI
1.
1.1 Hcropust BO3HHUKHOBEHHUS
CamocrosiTenpHOe
s3pikoB C u C++. Ancdasut JBvieHIe VIeGHO
SI3BIKA, KOHCTAHTHI, ya e IpoBepka OIlK-7.1,
Y Hay4HOH
HUACHTU()HUKATOPBI, KIIIOUEBBIC 2 2 2 WH/IMBU/TYaJIbHBIX OI1K-8.1,
. JIUTEPaTyphl. o
cnoBa. [loHsATHE TIEpEMEHHOM, 3a/IaHUH OI1K-8.2
2. IloaroroBka K
OlMCaHHE IIEPEMEHHBIX B
nabopaTopHOMY
IporpamMme
3aHATHIO
1.2 Tunel panseix. llensie
THIIBI JAHHBIX,
KJaccupUKaIMs Ha 3HAKOBBIC
u 0€e33HAKOBBIE,
npeiacTapienne B mamsta| 1
KOMIIbIOTEpa. BeliecTBeHHbIE 1.
THUIBI, MOHSITHE MAHTUCCHI H CamocrosiTenpHOE
TOpSIAKA. VYkazarenu n3ydeHne yaeOHoi
ong Ay B3ATHSL ajapeca 1/; yI;Ha yIjIlOﬁ Iposepra OIK-7.1,
a3§ ccarmm s 4 4 14 e }; . WH/IUBUTYaJIbHBIX OIlK-8.1,
pasazp - PaTYpBI. 3a1aHHit OITK-8.2
[lepeuncnsemsrit THII 2. IloaroroBka k
MaHHBIX. Twm maHHBIX VOId. 71a60paTOPHOMY
Boipaxkennsi. Omnepanasl u 3aHSITHIO
oreparum. VYHapHrle,
OWHapHbIC W  TEpHApHbBIC
onepanuu. I[IpeobpazoBanus
TUIIOB  TIPH  BBIYUCICHHU
BBIpaKEHUI




1.3 Crpykrypa

C-nporpammbl.  Onepatopbl
SI3BIKA C.
Onepartop-BeIpaxeHHe,
COCTaBHOH oreparop.
PasBeTBistromuecs 1.
AITOPUTMHYECKUE CamocTosTenbHOe
KOH un. Oneparopsr if u HU HOM
w et Tpwep vy | Tposepra | ONKT.L
HDOIDAMM ’ HHKHE quKI;I . 6 9 9 uTe }; o WHUBUAYaTbHBIX OIlK-8.1,
POTPAMM. PaATYPbI. 3a/1aHUH OIIK-8.2
AITOPUTMHYECKUE 2. TloaroroBka Kk
KOHCTpyKimu.  Llukner ¢ nabopaTopHOMY
MPEANPOBEPKOIA, c 3aHATHIO
MIOCTIPOBEPKOH, c
mapamMeTpoM, C BBIXOJOM U3
cepenunbl. Oneparopst While,
do while, for, break, continue.
[pumepsl mporpamMm
1.
MOCTOSITEITHH
1.4 Brox/BeiBon B si3bike C. p(rj3a meoe 6261_[2;
bubnuoreka stdio.h. qu Ha y:oﬁ IMposepka OIIK-7.1,
dopmaTHbIi BBO/I/BBIBOJL 2 4 6 i WUHIUBUAYATIbHBIX OIIK-8.1,
. JIUTEPATYpPhI. N
¢byukumsmu  printf u scanf. 3aJaHui OIIK-8.2
N N 2. IMoaroroBka k
DaiioBbIi BBOJ/BBIBOJ
1a00paTOpHOMY
3aHATHIO
HUroro no pazzpeny 14 19 31
2. OCHOBHBIE CTPYKTYPbI JaHHBIX
2.1 MaccuBsl. O0bsiBICHUE B
IporpaMme. Beruncnenue 1.
HHJIEKCHBIX BBIPAYKCHUH. CamocrosiTenpHOe
CrangapTHble QJITOPUTMBI u3ydeHue yueOHoit
fap P ya e IpoBepka OIlK-7.1,
00pabOTKM  MacCMBOB  — W Hay4YHOU
BBOJI/BBIBO], 0OHYyJIeHHUE 6 9 2 JIUTEPATYPbI HHJHBHYATHBIX OIIK-8.1,
’ ’ ) 3aJaHui OIIK-8.2
IIOUCK 3a/laHHOrO u 2. Iloaroroska k
9KCTPEMAJBHOIO  3HAYEHMS, nabopaTopHOMY
COPTHPOBKA. Ipumepst 3aHATHIO
IIporpamMm
1.
CamocrosiTenpHOe
porpae. | OGremen] 1 Y yenoi | Tpoepra | ONK71,
porp ) A 4 9 7 ya WH/IUBUTYaJIbHBIX OIIK-8.1,
(union). BuUTOBBIE CTPYKTYPHI. JIUTEPaTypEHIL. N
3aJaHUI OI1K-8.2
BapuanTHBIE CTPYKTYpBI 2. IlonroroBka k
nabopaTopHOMY
3aHATUIO
1.
CamocrosiTennpHOe
2.3 Onpexenenne 00ObEKTOB U rayHerme yquG HOH [Iposepka OIlK-7.1,
Y HAy4IHOU
THIIOB. Nunnmanusanus 2 2 2 WHIUBUTYaTbHBIX OIIK-8.1,
JIUTEPaTypEHI. o
JIAHHBIX 3alaHUI OI1K-8.2
2. Iloaroroska k
nabopaTopHOMY

3aHATHIO




2.4 Merogel jgocTyma K

3JIEMCHTaM MaCCHBOB.
Vkazarenu Ha MHOI'OMCPHBIC
MacCCHBBI. A)IpeCHaSI

apudmerrka. JlmHAMI4YecKoe

BBIJICTICHUE TIAMSTH. 1.
Beigernenue TIaMSITH B CamocTosTenbHOe
COOTBETCTBHE C  TUIOM u3ydeHne yaeOHO
azarens Brinenenue y‘;Ha yI-;IOP'I Hposepka OIK-7.1,
YK ’ At 10 15 10,1 ya WH/IMBUTYaJIbHBIX OIIK-8.1,
MaMSTH oJ JIUTEPATYpPBHI. N
N 3a/1aHUH OIIK-8.2
HETUMUA3UPOBAHHBIN 2. TloaroroBka Kk
yKa3areb. OcHOBHbIE nabopaTopHOMY
OLITHOKH, CBSI3aHHbBIC c 3aHATHIO
JMHAMUAYECKHM  BBIJCTICHUEM
TaMSTH. JluHamMuveckue
MAaCCHBBI. Peanmsanust
CTPYKTYPbl — OJIHOCBSI3HBIH
JIMHEWHBIN CITUCOK
Uroro no pazneny 22 35 211
HUroro 3a cemecTp 36 54 52,1 3a4ér
3. Mertopt CTPYKTYPHOTO
MIPOrPaMMHPOBAHHS
1.
CamocTosTenbHOe
1 TlonsiTn HKIIUH. u HU HOI
%n e engﬂue eI/I (El)yonl)lmn 3qu€ Hae yr-‘:oer?(r3 ° Tposepka OIK-7.1,
o 51(211414 Hpe enava 6 18 6 uTe };!i o WHIUBUAYATBHBIX OIIK-8.1,
YHIIUH. PeaL PaTypHI. 3aJaHAN OIIK-8.2
rapaMeTpoB 2. IMoaroroBka k
nabopaTopHOMY
3aHATHIO
3.2 Vkazarenu Ha (yHKIHIO. L
CamocrosTenbHOe
IIpenBapu-tenbHas o
U3yUYCHHE YYEOHOM
MHUIMAINA3ALUS  [TapaMeTPOB N [poBepka OIlK-7.1,
Y HAy4HOH
(byHKUIUH. O yHKIMH c 4 12 4 uHauBuay-anbHbix | OIIK-8.1,
JIUTEPaTypBhl. .
MEPEMEHHBIM YHUCIIOM 3aJlaHul OI1K-8.2
2. Iloaroroska k
apameTpoB. Ilepenaua
napameTpoB pYHKIHK Main naGopatopHomy
3aHATHIO
HUroro no pazzpeny 10 30 10
4. Mertozpt
00BEKTHO-OPHEHTUPOBAHHOIO
IIPOrpaMMHUPOBAHHS
4.1
OOBEKTHO-OpHUEHTUPOBAHHBIH
TIOAXOM K
MIPOrPaMMHUPOBAHUIO. 1.
[lonsTne HMHKAICYIISALUH. CamocrosTenpHOoe
OOBsBIIEHNE KJlacca B SI3BIKE n3ydeHne yaeOHoi
ye yHes IIpoBepka OIlK-7.1,
C++. Unensr knacca. Ccpuika Y HAyIHOH
. 4 18 6 WHIUBUTYaJIbHBIX OIIK-8.1,
this. Konctpykrop. JIUTEPaTypEHI. N
3alaHUI OI1K-8.2
KonctpykTop komupoBaHUs. 2. llonroroBka k
HectpykTop. Coznmanne nabopaTopHOMY
KJacca «butoBoe 3aHATHIO
MHOXecTBO».  Jloctym K

yieHaM kjacca. OyHKnum —
Jpy3bs Kilacca




4.2 HacnenoBanue. ba3oBbrit
W  TpOW3-BOAHBIE  KJIACCHI.
Crnenudukanys Tpou3BOJHBIX

1.
KJIacCOB. T K
ceo Hoctyn CamocrosiTenbHOe
HaCJIeZIOBAHHBIM BVUCHIC VeOHOM
KOMITIOHEHTaM 6a30Boro Y‘;Ha yI-;IOP'I IIposepka OIIK-7.1,
kiacca. COOTHOIIEHHE MEXIY 3 12 4 i WH/IMBUTYaJIbHBIX OIIK-8.1,
JIUTEPATYpPBHI. N
0a30BBIMH ¥ TNPOU3BOJHBIMHU 3aJaHAN OIIK-8.2
2. IloaroroBka k
KJIacCaMH.
7ab0opaToOpHOMY
IMocnenoBaTenbHOCTh BBI30Ba
3aHATHIO
KOHCTPYKTOPOB u
JECTPYKTOPOB sl OOBEKTOB
MIPOU3BOJIHBIX KJIACCOB
4.3 Tleperpy3ka oOrmepanuii.
Hcnonb3oBanue METOJIOB
KJacca W JIPYKECTBEHHBIX 1
KLU Ieperpy3ka )
Py N Perpy CamocTosTenbHOe
omepaiMii  npeobpa3oBaHUs -
u3ydyeHue yueOHoi
THUIIOB. Ilepeonpenenenue W HAVIHOI IIposepka OIIK-7.1,
BBOJIa-BBIBO/IA Ha s3bIKe C++. 4 12 6 i WH/IMBUTYaJIbHBIX OIIK-8.1,
N JIUTEPATypPhI. N
CraHnapTHBIA  BBOJ/BBIBOI. 3aJaHUN OIIK-8.2
N 2. IMoaroroBka k
dopmaTUpyeMblii BBIBO/I.
1a00paTOpHOMY
BBoa/BeIBOS c JTICKA.
3aHATHIO
BBom/BbIBOA I THIIOB
JTAHHBIX, OTPE/ICIIEHHBIX
TMOJTb30BATETIEM
Wroro no pazaeny 11 42 16
5. Pa3paborka MOJTyJIBHOTO
IIPOrPaMMHOT0 00eCIICYECHHS
1.
CamocrosTenbHOe
51 Honsie u3ydeHue yueOHoi
MHOroaiyioBoro  MIpOEKTa. ya e Iposepka OIlK-7.1,
Y Hay4HOH
Bpems kxu3Hu u  o0riacth 2 6 3 WH/IMBU/TYaJIbHBIX OIlK-8.1,
JIUTEPaTypBhl. o
BUAUMOCTH  JIOKUIBHBIX U 3aJaHUM OIIK-8.2
2. Iloaroroska
r7100a1bHBIX 00BEKTOB
nabopaTopHOMY
3aHATHIO
1.
5.2 Hcnonb3oBanne
CamocrosTenpHOe
IIPOCTPAHCTB HMEH. JBviCHIE VIeGHO
CraniapTHOE MPOCTPAHCTBO v yHe [IpoBepka OIlK-7.1,
Y HAy4YHOH
MIMEH. TTonb3oBarensckue 2 6 3 WH/IMBUTYaJIbHBIX OIIK-8.1,
JIUTEPaTypEHIL. o
MIPOCTPAHCTBA VMEH. 3aJlaHuMN OI1K-8.2
2. IloaroroBka k
Brnoxennsle  mpocTpaHCTBa
nabopaTopHOMY
AMeEH
3aHATUIO
1.
CamocrosiTenpHOe
53 JlpexTusel U3yUYCHUE YUCOHOM
npenpoueccopa. Jlupekrura y‘;Ha y;oﬁ IIpoBepka OIlK-7.1,
#include. Tupextusa #define. 2 6 4 v WHIUBHAYATBHBIX OIIK-8.1,
JIUTEPaTypEHIL. o
VcnoBHbie JTUPEKTHBBI 3alaHUI OI1K-8.2
2. Iloaroroska k
Ipenporeccopa
nabopaTopHOMY

3aHATHIO




1

. CaMoCTOsATEILHOE
5.4 IllabmoHsl  (yHKIUH. BVICHIE VICOHOM
OcHOBHBIE TIO-HATHA. yl;Ha y;()ﬁ IIposepka OIIK-7.1,
[Tapamerpsl 11a0JI0HOB. 2 6 2 yi WH/IMBUTYaJIbHBIX OIIK-8.1,
JIUTEPATYpPEHI. o
Ilabmons! Kmacco. IIpmMep 3alaHui OIIK-8.2
N 2. IlogroroBka k
KoHTeiHepa stack
7abopaTopHOMY
3AHATHIO
55 bubnuoreka STL.
Urtepatopsl, AJNTOPUTMBI, 1.
KOHTEHUHEPHI, CaMOCTOsATENEHOE
%{)yziu;;)ﬂagzﬂme ) 061;:11(TI)IE; I/I3yl;el:[2€ y;:gHOI/I Tposepka OTIK-7.1,
OHTCHHCPHBIC frace 5 6 2,3 v WHUBUAYATbHBIX OIIK-8.1,
CO-BPEMEHHBIX JIUTEPATYpPBHI. o
3aJJaHuil OIIK-8.2
xoMmmwsitopax.  OO6paboTtka 2. IloaroroBka K
WCKITIOUUTENLHBIX CHUTYAIHH. n1ab0paTOpHOMY
I'enepanus HUCKJIFOUSHUH. 3AHATUIO
[IepexBaT ucKkIOUEHU
HUroro no pasueny 13 30 14,3
Hroro 3a cemecTp 34 | 102 40,3 SK3aMEH
Htoro mno gUCLUIUIMHE 70 | 156 92,4 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguumoHHble 00pa30BaTENbHBIC TEXHOJIOTHH, OPUEHTHPOBAHHBIE HA OPraHU3ALUI0
0o0pa3oBaTeNbHOIO TpoIlecca W MPEANONATaoNlyl0 MPSIMYI TPAHCISAIHMIO 3HAHUH OT
IIPENoIaBaTells K CTYIEHTY.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanionHas JeKuuMs — TIOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCUMIUIMHAPHOM JIOTHKE, OCYILECTBISEMOE IMPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT TIperoIaBaTess).

[IpakTrueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMHM M HABBIKOB IO
MPEI0KEHHOMY AT OPUTMY.

2. TexHoyiorun mpoOIEMHOTO OOyUeHUsST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIiecca,
KOTOpasi MpeArnoaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIUH JUI1 CTUMYJIMPOBAaHUS AKTUBHOW I03HABATEIbHON 1€ATEIbHOCTHU CTYIEHTOB.

®opMBbl y4eOHBIX 3aHATHH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUIEeHHUS:

[IpoOnemuast nexkuust — U3JM0XKEHUWE Marepuaia, IMpeanoaralonee MOCTaHOBKY
MpOOJEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBELIEHUE Pa3JIMYHBIX HAYYHBIX [OJXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBSA3aHHBIE C PA3IMUYHBIMU MOJEISMU MHTEPIpPETALUU H3y4aeMoOro
Marepuana.

3. MHTepakTHBHBIE TEXHOJOTHH — OpraHU3aIys 00pa3oBaTeIbHOTO Tpoliecca, KOTopas
MIpeoIaraeT akTMBHOE U HEJIMHEHHOE B3aMOIEUCTBHE BCEX YUaCTHUKOB, TOCTH)KEHHUE Ha 3TON
OCHOBE JINYHOCTHO-3HAYUMOTO U1 HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@opMbl yUEOHBIX 3aHSITHH C MCIOJIB30BAHUEM CIELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBSI3W» — JIEKIUSA-TIPOBOKAIMS (M3JI0KEHHE MaTepuaja C 3apaHee

3a-TUIAHUPOBAHHBIMHU OIIMOKaMH), JIeKHsa-Oecena, JIEKIHSI-TUCKYCCHS,
JEKIUA-TTPECCKOH(EPEHITHS.
[IpakTnueckoe 3aHsATHE B (OpMe MPAaKTHKyMa — OpraHu3aius ydeOHOW paboThl,

HalpaBJieHHas Ha pelleHue KOMIUIEKCHOM Y4eOHO-TI0O3HABATENIbHOW 3ajaduu, TpeOyromend OT
CTYZCHTa MPUMEHEHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

6 YueOHO-MeToquYecKOe oOecneyeHue caMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/l MPOBEAeHU POMEKYTOUHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecTiedeHre TUCIUITUHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpPATYypa:

1. Topuunckwuii, B.E. IIpaktikym 1o nporpaMMupoBanuio: yueoHoe mocoodue [Tekcrt]. /
B.E. Topuunckuii, B.Jl[. Tyraposa, A.H. Kanutaes. — Marautoropck : U3a. uentp ®I'60Y BIIO
«MI'TVY», 2013. 164 c.

2. ITaBnosckas, T. A. C/C++. [IporpammupoBaHue Ha sI3bIKE BBICOKOTO ypoBHS [Tekcr] :
yue6-uuk / T. A. ITaBnoBckas. - CII6. : TTurtep, 2013. - 460 c. : un. (Yuebuuk mis By30B). - ISBN
978-5-496-00031-4.

0) lonostHUTEIBHAS IUTEPaTypa:

1. TIlaBnosckasa, T. C/C++. CrpykrypHoe U  OOBEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanue [ DnekrpoHHslii pecypce] : [Ipakrukym / T. [TaBnosckas, 1O. Illymak — CIIO0. :
[Mutep, 2014. — 352 c. — Pexxum poctyma: http://ibooks.ru/reading.php?productid=21762 —
3arnasue ¢ skpa-Ha ISBN



978-5-459-00613-1.

2. Cununpi, C. B. TIporpamMupoBaHue Ha si3bIKe BBICOKOTO YpoBHs [Tekct] : yueOHuk /
C.B. Cunuipig, A.C. Muxaiinos, O.W. XaeiTumes. - M. : U1 Akagemus, 2015. - 393c¢. : un., Ta0im.
- (Bricmiee mpodec. o6pazoanue : Mudopmaruka).

3. Hesnanos, A.A. IlporpammupoBanue u anroputmuszanus [Tekct] : yueOnuk / A.A.
Hesnanos; [Hayu. pea. B. II. Kyrenog]. - M. : Akanemus, 2014. - 304 c. : wi., cxemsl, Tadi. -
(Bricmiee mpod. o6pazoBanue : MH(opmMaTHKa 1 BBIYUCIUTEIbHAS TEXHUKA).

B) MeroauyecKkue yKasaHus:

1. IlpakTukyM 110 IPOrpaMMHUpPOBAHUIO Ha s13bIke C++ [DIeKTpoHHBIHN pecypc] : yueOHoe
nocobue / B. E. Topuunckuii, A. H. Kanuraes, B. J[. Tyraposa, 0. B. ®enoceeBa ; MI'TVY. -
Marunutoropck : MI'TY, 2017. - 1 sgekrpon. onrt. muck (CD-ROM). - Pexum poctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134
950/3004.pdf&view=true - MakpooOBEKT.

r) [IporpamMuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenne

Haumenoanue I10 Ne norosopa CpoOK JIeHiCTBYS TULEH3UH

MS Office 2007
Professional
MS Visual Studio

Ne 135 01 17.09.2007 06eccpovHO

CBOOOJTHO  pacmpocCTpaHseMoe

2017 Community OeccpodHO
.. 1O

Edition
Borland Turbo C++ [Ne112301 ot 23.11.2005 OeccpodHo

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa

HamumonansHast nH()OpPMaMOHHO-aHATUTHYECKAS URL:
cucrema —  Poccuiickuii  MHAEKC  HAy4YHOTO R . .
wtipoarms (PUHLD) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Axkamemust Google (Google URL: httos://scholar.gooale.ru/
Scholar) - NHps- -J00ge.

9 MarepHaILHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecnieueHne JUCHUIIIMHBI BKIIFOYACT:



JIeKuMOHHAs AayAUTOpUS — MYJIbTHUMEIUIHBIE CPEACTBA XpaHEHUs, NepeAadn |
npeacTaBiIeHUs HHDOPMALIIH.

KomnbloTepHblii KIacc — TMEpPCOHAIBHBIE KOMIBIOTEPHl C KoMmwistopamu C++,
naketom  Office, Beixomom B  HMHTepHeT ©W ¢ JOCTYIOM B 3JCKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTENLHYIO CPEly YHUBEPCUTETA.

AymuTopun Ui CaMOCTOSITEIbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIBHBIC 3JIbI
oubmmorekn — Bce kimaccel YUTuACY ¢ mepcoHambHBIMH KOMITBIOTEPAMH, BBIXOJOM B
WHTepHeT W ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BATENBHYIO CpEdy
YHHUBEPCHUTETA.

AynuTopuu Ui TPYNIOBBIX U WHAMBHYaTbHBIX KOHCYJIbTAUN, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOH aTTecTanmnu — ayn. 282 u knaccel YUTuACY.

[lomemenns st caMOCTOSITENbHOM  paboOThl  OOy4aromMXcsi,  OCHAIEHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TOJKITIOUEHHs K ceTH «/HTepHEeT» W Hamudnem
JOCTyIa B DIEKTPOH-HYI0 HH()OPMAIMOHHO-00pa30BaATENBHYIO CPEAY OpPTaHU3aAIUN — KIIACCHI
YUTuACY.

[lomemienns a8  XpaHeHUs MW NPOPUIAKTUYECKOTO OOCTYKUBaHUS Yy4eOHOTO
obopynoBanus —ay. 379.



IIpuioxenue 1

Y4eOHO-MeTOAUYEeCKOE 0O0ecTeYeHne CAMOCTOATeIbHOMH padoThl 00yYaromuXxcs

ITo muctunne «IIporpaMmupoBaHue» NpeaycMOTpEHA ayIMTOPHAs U BHEAYIUTOPHAs
camocCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

AynuTopHas caMOCTOsTeNIbHAS paboTa CTYACHTOB MPE/IIoaracT pelieHrHe KOHTPOIbHBIX 3a1a4
Ha JTA0OPATOPHBIX 3aHATHUSX.

[IpumepHble aynuTopHble KOHTPOJbHBIE padboThl (AKP):
Pazneua 1.
1. Ilo u3BecTHOMY paaMyCy ONpPEIENUTh UIMHY OKPYXHOCTH, IUIOIIAJIb Kpyra, IJIOLIadb

MOBEPXHOCTHU C(ephl U 00bEM IIapa.

2. Jlano HarypanbHoe K — konuuecTBo cekyHa. OnpeaenuTb CKOJIBKO 3TO COCTABIISET YacoB,
MHUHYT U cekyHa. Hanmpumep, 4000 cexkynn — ato 1 wac, 6 munyt u 40 cexyna. Mcnons3oBars He
6osee 4-x apruMETHUECKUX OTICPAITHIA.

3. OnpenenuTh CKOJBKO JIET MOHAJ00UTCS 1I1axy, 4ToObl coOpaTh yposkail 3epHa, TpeOyeMbli
n3o0petareneM maxmar. CuuTarh, 4YTO CpeAHET0A0BOM cOop cocraBmser 70 MiH. TOHH, a Ha 1
rpamm npuxoautcs 10 3epeH.

4. BbIUMCIIUTD 3HAYEHUE BBIPAKCHUS:

asm b+cosb 4 b2

a-tgb
1_eVvVa

) S
|

KonTponsnslii mpumep: npu a=b=0.5 y=1.214
5. JlaHO BpeMsi — JiBa IEJIbIX YMCJIa KOJMYECTBO YacOB M MUHYT. HeoOXoaMMo onpeaenuThb
MEHBIIUHN YTOJI MEXy YaCOBOW M MUHYTHOW CTpeJIKaMu Ha 1udepoiare 4acos.

6. ano neiictButensHoe yucio E (E>0). Heo6xoaMMO BBIYUCIHUTH CIEAYIOUIYIO CYMMY:

n -1
Ka)XI0€ cllaraeMoe paccuuthiBaeTes o ¢opmyne: 1/3  *cos 3" |, rme n mensercs ot 1 1o
O0eckoHeuHoctu ¢ 1maroM 1. Cieayer y4ecTh TOJBKO T€ cllaraeMblie, B KOTOPBIX MHOXXHTEIb

n
1/3° umeer BennuuHy HE MEHbIYIO, 4eM E.

7. Hano uenoe yucino M>1. [Tonyunts Hanbombiee nenoe k, mpu koTopom 4k <M

8. Jlansl monosxuTenbHbIE NeicTBUTENbHbIE yncna A, X,E. B nocnenoBarensHoctu y(1), y(2),...
, 0bpasoBanHo# 1o 3akony y(0)=A; y(i)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HalTH TIEPBBIA WICH

y(n)? -y(n-1%| <E.

Y(l’l), JJI1 KOTOPOTO BBITTIOJIHCHO HCPABCHCTBO

9. Uucno Ilm  Berumcngercs mno  ¢opmyne  I'peropu  ciexyromum oOpas3om:
PI=4(1-1/3+1/5-1/7+1/9-...), npudem, 4eM OOJbIIIE CIaraeMbIX B CKOOKaX, TEM BBIIIE TOYHOCTb
BbIunciieHus yncia [Tu. OnpeaenuTs MUHUMAIBHOE KOJIMYECTBO ClIaraeMbIX JUIs BIYUCICHUS [1u
¢ TouHocThio 0.01



10. Jlana mocnenoBaTenbHOCTh, cocTosimas w3 npobeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHUMAJIBHOC KOJIMYECCTBO J3JICMCHTOB IIOCJIICO0OBATCIBHOCTHU HY)KHO CJIOKUTH, I-ITOGI:I CYMMa
IIpeBbICHIIA 3a/laHHOE yucio S > 17
Paznen 2.

1. [Hano N neHCTBUTENBHBIX CIIy4alHBIX 4ucen B aumama3zoHe ot -100 mo 100. Haiitu
MUHUMAJIBHOE TIOJIOKUTEIBHOE YMCII0 M MAaKCUMAILHOE OTPHIIATEIILHOE YHCIIO.

2. Jlano N mensix cirydaiiHbIX yucen B auama3oHe oT 1 mo 100. Halitu cymMMy 4eTHBIX U
KOJIMYECTBO HEUYETHBIX YHCEL.

3. Jlano N nelCTBUTENBHBIX CIy4alHBIX uncesl B auamazoHe oT 1 mo 10. Bee snemeHTHI
MOCJIEI0BATENIbHOCTH, 3HAYEHUE KOTOPHIX MEHbIIE JBYX, 3aMEHUTh Ha HOJb, KPOME TOTO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HAXOJSAIIMXCS B JIUAana3oHe oT 3 70 6, a Takke MOJCYUTATh UX
KOJIMYECTBO.

4. Jlan omHOMepHBIM MacCUB u3 N IeHCTBUTENBHBIX CIIYYalHBIX YUCEN B JUara3oHe oT 1 110
50. HaifTu MUHUMAaJIbHBIM 3JIEMEHT CPEAM SJIEMEHTOB C HEYETHBIM MHJEKCOM M MaKCHMaJIbHBIN
CPENX JIEMEHTOB C YETHBIM.

5. Jlan omHOMepHBI MaccuB U3 N CilydallHbIX I€MCTBUTENBHBIX YHMCEI B AUANa30He OT -4 110
8. BeiBecTH B nopsiike HeBo3pacTaHust (yObIBaHMs) 3JIEMEHTHI, MOAYJIb KOTOPBIX OOJIbIIIE 2.

6. Jlng rTpynmbl y4almiuxcsi HM3BECTHBI TOJOBbIE OIEHKH [0 CIEIYIOIIMM IpeJIMeTaM:
MaremaTHka, Qusuka, xumus, uHpopmaruka. OToOpaTh KaHIUAATOB Ha OJMMIHUAABI (C
OTJIMYHBIMH OLIEHKAMH) TI0 KaXKJOMY U3 MPEIMETOB.

7. Jlng Tpynmel y4dammxcs W3BECTHHI TOJOBBIE OIEHKH IO CICAYIOIIMM TPeIMeTaM:
MareMmaruka, pusuka, xumus, nHpopmatruka. Hailtu cpeHIo0 B TPYIINE OIMEHKY MO KaXJI0MY U3
MPEAMETOB.

8. CnoprcmMeHbl Ha COpPEBHOBAHMSIX COBEpHIAlOT 6 TOMBITOK B NPBDKKAX B JUIMHY.
Onpenenuts Jy4IIUNd pe3yabTaT JUisl KaKI0TO Y4aCTHHKA.

9. ng rpymnmbel y4yaliuxcsi HM3BECTHBI TOJOBBIE OIICHKH IO CJEIYIOIIUM IIpeaMeTaMm:
MaTemaTHka, ¢pusuka, Xxumus, uHpopmatuka. HaiiTu B rpyrmie cpeiHIo OLEHKY Ul KaXI0TO
y4amierocs.

10. [ns rpynmsl pupM U3BECTEH KypC UX aKIIUK 3a KaXKIbIM U3 MECSIIEB KAJICHIApHOTO TO/1a.
CocTaBuTh cUCOK TeX (GUPM, KypC aKLUi KOTOPBIX BCE BpeMs MOBBIIAIICS (T.€. KypC 3a Ka)Iblil

MOCJIEYIOIUI MecsI] O0JIbIIE, YeM 3a TPEIbITYIIHiT).
Pa3pea 3.

1. Jano N gecarkoB 1ensix yucen. OmnpeaenuTh, CKOJIbKO W3 HHUX MOTYT COCTaBIIATH
reoMeTpHuecKyro nporpeccuto. [Iposepky odbopMuTh B BUae QyHKIUH.

2. Jlano N gecatkoB wenslx uucen. OmnpenenuTh, CKOJBKO W3 HHUX MOTYT COCTaBIISTbH
apugmeTnyeckyro nporpeccuro. Ilposepky odpopmuts B Buie QyHKIUH.

3. Jano N nmecsatkoB nensix yucen. OnpenennuTh, CKOJbKO U3 HUX MOTYT COCTABIISAThH Pl
®ubonayuu. [lepBoe uncno Pubonayun pasHo 0, Bropoe — 1. Kaxxnoe mocnenyromiee paBHO
cymMme JIByX npeapiaymux. IlpoBepky ohopMuTh B BUaE QPyHKIHU.

4. Jano N map ymce, MpeJCTaBIAIOMINX cOO0N KOOPAUHATHI TOUYEK Ha MiIockocTH. Haiitu R
— paanyc HAMMEHBIIEN OKPYKHOCTH C LIEHTPOM B Ha4aJle KOOPJAUHAT, B KOTOPYIO MMONAaAar0T BCE
ToukH. OMpenereHne pacCTOSHUSA OT TOUKH JI0 Havajga KOOpAUHAT 0OPMUTH B BUAE (DYHKITUH.

5. V3BecTHBI OLIEHKHM T'PYMIBI CTYAEHTOB 3a ceccuio. B rpymnme 20 ctyaeHToB, B ceccuu 4
sk3ameHa. OnpenenuTs CyMMapHyto cTurieHanto. CunTarte, 4To CTUIIEHAUS B pazmepe R pyOueit



HAYUCIIAETCS CTYACHTaM, CIABIIMM CECCHIO 0€3 TpOeK, a OTIIMYHHUKH TOJIy4alOT CTHIICHIHIO,
NOBBIIEHHYIO Ha 25% . [loacuer ctunenuu cryaenTta ohopMuTh B Buje GPyHKINU.

6. U3BecTeH pacxoa DIEKTPOIHEPTHH TIO BCeM KBapTHpaM 24-X KBapTUPHOTO JOMa.
Omnpenenuth cyMMapHyIo miaTy 3a saektpudectBo. [Ipu pacxone no 100 kBt*u Ha yenoBeka
oepercst Tapu¢ R kxomeek 3a 1 kB1*4, B ciydae npeBblieHus: HOpMbl Tapud Bo3pacraeT Ha 20%.
[Toxcuer muaTel st KBAPTUPBI  O(POPMHUTH B BUIE PYHKITHH.

7. MW3BectHa exemecsuHas 3apa0OTHas IUIaTa IE€pCOHAla MPENNpUsITUS B TEUEHUE
KaJIeH1apHoro roja. BeiBecTu (hamuiinu TeX COTpyAHUKOB, Y KOTOPBIX I'OJJ0Bast 3apaboTHas riara
Bbllle cpeAaHei. CuurTaTh, 4TO IITAT MPEANpUSATUsS cocTaBiseT 7 uenoBek. [loacuer romosoit
3apriaTel pabOTHUKA 0(OPMHUTH B BUAE QYHKIIUH.

8. H3BectHa exemecsyHas 3apa0OTHas IulaTa NEpCOHANa TPEANPHSTHS B TEUCHHE
KaJleHJapHoro roja. BeiBecTn ¢GamMmwinyM COTPYAHHKOB C MHUHUMaJIbHON U MaKCHMaJbHOU
roJioBoi 3apaboTHOM muaToi. CUUTaTh, YTO MITAT IPEAIPUITUS cocTaBisteT § yenosek. [loacuer
roJIOBOM 3apIuiaThl pabOTHUKA OPOPMUTH B BUIE€ QYHKIIMH.

9. Han omHoMepHbId MaccuB w3 100 ciay4aiiHBIX IEIBIX YUCEN B JIUama3oHe oT 5 mo 25
BKJIIOUUTCJIBHO. BI)IBeCTI/I BC€ 4YHCIIa, KOTOpI)Ie MAaKCHUMAJIBHO 49YaCTO BCTpe'-IaIOTCH B MAaCCHUBC U
KOoJM4ecTBO ux noBTopeHuil. [lojncuer konuuecTBa moBTOpeHUM i yucia 0(OPMUTH B BHJIE

(GyHKIMH.

10. [dan omHOMepHBIH MaccuB u3 150 ciaydalfHBIX IENBIX 4HceN B auamazoHe ot 14 go 37
BKJIIOUUTENBbHO. BhiBecTH Te umcia, KOTOpble HamOojiee pelKo BCTPEYaroTCsl B MAacCHBE U
KoJM4ecTBO ux noBTopeHuil. [lojncuer konuuecTBa moBTOpeHUM i yucia 0(OPMUTH B BHUJIE

byHKINH.
Pasnean 4.

1. Co3maTh Kiacc st XpaHEHHs KaJleHTapHbIX aAaT. O0ecnednuTh BO3MOXHOCTh PaOOTHI C
JaTaMu B Pa3IMYHBIX JopMaTax, U3MEHEHHUs 1aThl Ha 3aIaHHOE KOJW4YecTBO aHel. [leperpy3uth
OTIEPAIINIO «—» JUTS HAXO0XKJCHUS PA3HOCTHU JIaT U OTepaliuy cpaBHEeHus. /[ kimacca onpenenuThb
oneparop <<. CranmapTtabic pyHKIHH ¥ TUIBI C 17151 pabOThI C 1aTaMU HE UCIIOJIh30BATh.

2. Co3nath Kjacc JJid XpaHEHHUs CTPOK. 3alporpaMMUpPOBATh METO/Ibl TTOMCKA MOJCTPOKH,
KONIMPOBAHUSI, 3aMEHbl W YJAJCHUS 3aJaHHON TMOJICTPOKH, ONPEACICHHUS [JIMHBI CTPOKH.
[Teperpy3uth onepainuio «+» Ajisi KOHKaTEHALIMU CTPOK, ONMEPAINIO TPUCBAMBAHUS U ONEPALUIO
WHJIEKCUPOBaHMS (T.K. OTIEPATOP B3ATHUS MHICKCA MOXKET TOSIBIATHCS KaK CJIEBa, TaK M CIpaBa OT
oreparopa MpUCcBanBaHus, TO GYHKIIUS T0JDKHA BO3BpaIiarh Char&) ¢ mpoBepkoii J0ImyCTHMOCTH
HHJIEKCA.

Pasnea S.

1. Co3narh Kjacc Uil XpaHEHHsI OJHOMEPHBIX IIEJOYMCICHHBIX MaccuBOB. ObecreuuTb
BO3MOJKHOCTh 33JJaHHUs KOJMYECTBA 3JEMEHTOB M 0a30BOW MHJIEKCALMU. 3alporpaMMHpOBATH
METO/IbI TOUCKA 3JIEMEHTOB U COPTUPOBKU. [leperpy3uts oneparuu 1uisi CIOKESHUS U BEIYUTAHHS
BeKTOpoB. [leperpy3uth omnepanuio HHAEKCUPOBAHUS (T.K. ONEPATOp B3STHUS MHJIEKCA MOXKET
MOSIBJIATBCSL KaK ClieBa, TaK W COpaBa OT oOlepaTopa MPUCBAauUBaHUs, TO (YHKLUS TOJDKHA
BO3Bpaliarh iNt&) ¢ NPOBEPKOii IOMYCTUMOCTH HHIIEKCA.

2. Co3nath Kiacc JJ1s XpaHeHHs! OObIKHOBEHHBIX JIpoOei. 3anporpaMMHpOBaTh METO
cokpaiueHus 1poou. Ileperpy3uts apupmernyeckue onepauuu. s kiaacca onpenennTh
omneparop <<. [IpenycMoTpeTh BO30YKACHNE UCKIIOUNTENBHBIX CUTYallUi (IIPU JIeJIEHUH Ha HOJIb,
NIEPENOTHEHUN ).



IIpuioxenue 2

OneHouHble cpeacrea AJisi IpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ arTreCcTanumu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

Kon
I/IHILI/IKaTOp JOCTHUXCHUS KOMIICTCHIIUN OHGHO‘IHI)IG CpeI[CTBa
WHIUKAaTOpa

OIIK-8: Crioco0HOCTDH K (pOpMATHU3ALMH M AJITOPUTMHU3AIUY NMOCTABJEHHBIX 32124, K HATUCAHUIO POrPaMMHOI0 KO/J1a C MCNI0JIb30BAHUEM
SI3bIKOB NMPOTrPAMMHUPOBAHMSI, ONIpeleJIeHUsI ¥ MAHUITYJIMPOBAHHS TAHHBIMHU H 0(pOPMJIEHHIO MPOrPAMMHOI0 K0/1a B COOTBETCTBUM

YCTAHOBJCHHBIMU TpCﬁOBaHl/lﬂMl/l

OIIK-8.1 Onpenenser CpeacTBa pa3paboTku | [lepeuenv meopemuueckux 60npocos
MIPOTPAMMHBIX ~ CPEIACTB [UIsl  pELICHUs
MPaKTUYECKUX 3a7ad NpodeccuoHaTbHOM
ACATCIbPHOCTHU 2. Twumnsl JaHHBIX U UX 0OBSBICHHUE. Ilenpie u BEIECTBEHHBIC THITHL.
[lepeuncnsaemMslil TUIL

=

OneMeHTHl si3pika Cu. KoHCTaHThI, HAeHTH(OUKATOPHI, KIIOYEBBIE CIIOBA.

3. Twunsl aHHBIX ¥ UX 00BsABICHHUE. YKa3aTenu. Onepanuy pa3aapecainy 1 aapeca.
AnpecHas apudmMeTHKa.

4.  Beipaxkerus. Onepanabl u onepanuu (yHapHbIe, OMHApHBIE, TEPHAPHBIE).
[IpaBuna npeoOpa3zoBaHUs THIIOB.

5. Omeparopsl si3bika Cu. OnepaTop BeIpaxeHHe, COCTAaBHOM Oneparop, ornepaTopsl
YCIIOBHOTO MEpPeXoa.

6. OpraHu3aius HUKIAYECKUX BBIYUCIUTEIBHBIX MTPOIIECCOB C MOMOIIIBIO
omepatopos for, while, do while.

7. OpFaHI/ISaHI/IH BBOJa-BbIBOJA B A3BIKC Cu. cDOpMa.THI:II\/’I BBOA-BBIBO/I.

8. Maccupsl. IHaeKCHBIE BBIPAXKCHUA. XpaHeHHe B ITaMATHU OJHOMCPHBIX U
MHOT'OMCPHBIX MACCHUBOB.

9. Maccusbl. OCHOBHBIE AJITOPUTMBI MX 00pabOTKH. BBOI-BBIBOJ, OUCK




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24.
25.
26.

9KCTpPEMYMa, COPTUPOBKA.
CrpykTypsl 1 00beinHeHus. BapuantHelie cTpykTypsl. [loss Outos.

[IpaBuna onpenenenus NepeMeHHbIX U TUNIOB. HUIManu3anus JaHHbIX.
Onpenenenve u BbI30B QyHKUIMNA. DakTHueckue U GopMaabHbIE TapaMeTphl.
Omnpenenenue u Bp30B GyHKIMN. [lepenaua maccuBOB 1 yka3arteseil Ha QyHKITUH.

Omnpenenenve u BbI30B QyHKUui. [IpenBapuTenbHas HHULMATN3ALINS
napaMmeTpoB, PYHKIIMHU C IepeMEHHBIM YHCIIoM napameTpoB. [lepenaua
napameTpoB GyHKIHUH main.

Bpewmst sxu3Hu 1 00671aCTh BUIUMOCTH TTPOTPaMMHBIX 00BeKTOB. Kimacchl maMsTH.
WNuunuanuzanys rino6anbHbIX U JIOKATbHBIX TEPEMEHHBIX

Jnaamuyeckne 00beKThl. CII0COOBI BBICICHUS U OCBOOOKICHHS TTaMSITH.
JIMHEWHBII OTHOCBSI3HEIN CITUCOK.

I[I/IHaMI/I‘IeCKI/Ie MaccHuBBl. OCOOEHHOCTH BBIJCIICHUA U OCBO60)K,Z[CHI/IH IHaMATH
AJI1 MHOT'OMEPHBIX MaCCHUBOB.

JupekTuBsl npenpoieccopa. MakpoornpeaeaeHus.
OOBEKTHO-OPUEHTUPOBAHHBIHN MOIX0T K MPOTpaMMUpoBaHuio. Kiacchl.

OOBEeKTHO-OPUEHTHPOBAHHBIN MOJIX0]] K IPOTpaMMUpoBaHui0. MHuImanu3amnus
U paszpyieHue 00beKToB. KOHCTPYKTOPHI U IECTPYKTOPHI.

OOBEeKTHO-OpUEHTHPOBAHHBIN MOJIXO K MpOTpaMMUpOBaHuto. OrpaHu4eHus
JOCTyTa K WwieHaM Kiacca. Jpy3bs kiacca.

OOBEeKTHO-OpUEHTHPOBAHHBIN MOJIX0]] K IporpaMmMupoBanuto. HacienoBanue.
[Teperpyska omneparuii.

Opranuzanus BBoJa-BbiBoa Ha si3bike C++. [loToku BBOAa-BBIBOIA.
[Ta610HbBI QyHKIMHA.

[ITaGIOHBI KJIACCOB.




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

27. bubmmorexa STL. [Ipyrue OubanoTekn KOHTEHHEPHBIX KIaCCOB.

28. (OOpaboTKa UCKITIOYUTETHHBIX CUTYaIHIA
IIpaxmuueckue 3a0anus

1.

Co3naTh Ki1acc 1715 XpaHeHus temrnepaTyp B mkanax Lenscust u @apenreiita (rpu
riepeBoJie u3 mkansl Llenscns B mkany @apeHreiTa HCX0HOE YUCIO YMHOKAOT
Ha 9/5 u npubasnsroT 32). J{ns kaacca onpeaennTs apupMeTuyecKkue onepamniu u
oIepanuio <<,

Co3pare Knacc s XpaHEeHHs Macc Tell B rpaMMax, KWIorpaMmax U ToHHax. Jlius
KJ1acca OIpeIeuTh apudMeTHUECKHUE OTIepaIlii U oTeparuio <<,

[Teperpy3uth onepanuro «*» s kiacca Matrix, oCyIecTBISIONYO
NEpPEMHOXKEHHUE MATpHUIL. B ciydae HEBO3MOXKHOCTH 3TOM onepanuu — BO30YyAUTh
UCKJIIOYCHHE.

Co3nath (hyHKIHIO, OCYHIECTBISIONLYI0 BBIYMCICHUE KOPHEH KBaJpaTHOTO
ypaBHEeHHUs. B ciiyuae HEBO3MOKHOCTH 3TOMH onepauy — BO30YAUTh
UCKJIIOYCHHE.

Co3znaTh K1acc uIsd XpaHEeHUs LENbIX YUCell B ABONYHOU U IECATEPUUHON
cucreMax cuucienus. s kiacca onpenenuts apupmMeTuyeckue oneparnun 1
orepanuio <<,

Co3znaTe K1acc Ui XpaHEeHUsI MHOKECTBA IIPOCTBIX YMCEIl 3aJaHHOTO JUana3oHa.
Onpenenuts METOIbI IPOBEPKH NPUHAIEKHOCTH 3aJaHHOTO YUCIIA JUala3oHy,
OTIPEJEIICHNUS KOJINYECTBA YACEI, TIOTYYECHHS IPEABIAYILErO U CIEAYIOIEro Yucia
U T.74. [l Knacca onpenenuTs onepanuio <<.

Co3nath 11a0I0OHHYIO (PYHKITUIO TSl HAX0KIEHHS BCEX WHAEKCOB MUHUMAJIbHBIX
(MakcUMabHbIX) 3JIEMEHTOB OJIHOMEPHOTO MaCCHBa.

Co3znaTe Kacc Ui reHepaluy LebIX U BEIIECTBEHHBIX YACE U3 3aJaHHOTO
Jyana3oHa.

Co31aTh (HYHKIHUIO, OCYIIECTBISIONIYI0 HAX0XKAEHUE KOPHEH CUCTEMBI JBYX




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

10.

11.

12.

13.

14.

15.

16.

JMHENHBIX ypaBHEHUH (1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
onepanuy — BO30YAUTH UCKITIOUEHHE.

Co3znath (QYHKINIO JUIsl BBIYMCIICHUS 3HAYEHUS OTIPE/IETIEeHHOTO NHTEerpasa
METOJIOM IPSIMOYTOJIbHUKOB. OTHUM U3 ITapaMeTpoB 3TON (PYHKLNHU JT0JKEH OBbITh
yKa3aTesb Ha MOAMHTErpaibHyI0 (QYHKIUIO.

Co3znaTth GYHKIHIO JUTSl BBIYUCIICHUS 3HAYEHUS] KOPHS HEJIMHEWHOTO YpaBHEHHUS
f(x)=0 meTomoM MosIOBUHHOTO jAeneHus. OJHUM U3 TTAPaMETPOB ATOH QYHKIIMU
JIOJDKEeH OBITh yKa3aTesb Ha GyHkiuio (X).

Coznath GYHKUIHIO JUTSl BBIYUCIECHUS 3HAYEHUS SKCTPEMyMa HETMHEHHOTO
ypaBuenus f(X)=0 meTon0M nenenus Ha Tpu yacti. OTHUM U3 TapaMeTPOB ITOU
GyHKIMH 10JKEH OBITh yKa3aTeab Ha pyHkmuto f(X).

Co3zpaartp Kiacc Ij1sl XpaHeHUsI CKOpOCTel Tenn B M/c i kM/4. J[Jist kimacca
OTpeNeTuTh apuPMETHUECKUE OTIEPAITMH U OTlepaIio <<.

Co3nate Kjacc A XpaHEHHUs MHOXKECTBA TPEYrOJbHHUKOB. TpeyrojibHUKU
3aJal0Tcd  KOOpAMHAaTaMM  BepwIMH. Eciau  3agaHHBId  TpEyrojbHUK HE
CYIIECTBYeT — BO30yIUTh HUCKIIOueHue. Pa3paboTarb MeToAbl IojcYeTa
IUIOILAAM U IIEPUMETpA.

Coznmate Kiacc AJisi XpaHeHUs KaleHAapHbBIX naT. ObecrneduTbh BO3MOKHOCTD
paboThl ¢ JaraMu B pa3iMyYHbIX (opMarax, W3MEHEHHUsS [aThl Ha 3aJaHHOE
KOJIM4YeCcTBO JHEH. [leperpy3uth onepamuo «—» 15 HaX0KISHUS pa3HOCTH AaT U
omepanuu cpaBHeHus. g kiacca ompeaenuTh omnepatop <<. CraHaapTHbIE
¢byukumu u tunsl C 11 paboThI ¢ JaTaMU HE UCTIOIb30BaTh.

Coznmate Kiacc A XpaHEHUs CTPOK. 3amporpaMMHUpOBATh METOJbI IOMCKa
NOJCTPOKH, KONMPOBAHUS, 3aMEHbl W YHAJNEHUs 3aJaHHOM TOJCTPOKH,
OTpENENICHUs] JUIMHBI CTPOKU. IleperpysuTs omepanuio «+» ains KOHKaTE€HalUu
CTPOK, OIEPALMIO NIPUCBAUBAHMS U ONEPALUI0 MHIEKCUPOBAaHMs (T.K. OIEpaTrop
B3ATHS MHJEKCA MOXKET MOSIBJIATBCS KakK ClIeBa, TaK M ClpaBa OT olleparopa
npucBaMBaHus, To (YHKIMS JOJDKHA Bo3Bpamiatk Char&) c nposepkoi




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

17.

18.

AOIMYCTUMOCTHU MHACKCA.

Co3marh Kjacc Jisi  XpaHEHUS OJIHOMEPHBIX IIEJIOYUCICHHBIX MAaCCHBOB.
O6GecnieunTh BO3MOXKHOCTh 3aJlaHUsI KOJMYECTBA DJIEMEHTOB H  0a30BOit
WHJIEKCAlUM. 3amporpaMMHUpPOBATh METObI TOHMCKA SJIEMEHTOB M COPTHPOBKH.
Ileperpy3uthb omnepanuu s CIOKEHUS W BBIUMTAHUSA BEKTOPOB. [leperpy3utb
OTIEpAINIO0 WHIEKCUPOBAHUS (T.K. ONEpPaTOp B3SATHS MHJIEKCA MOXKET IOSBIISTHCS
KaK cJieBa, TaK M CIIpaBa OT OIepaTropa MPUCBaWBaHUS, TO (YHKIHS JODKHA
BO3Bpamarh iNt&) ¢ mMpoBEPKO TOMYCTUMOCTH MHIEKCA.

Co3marh Kiacc i XpaHEeHHs OOBIKHOBEHHBIX Ipolei. 3amporpaMMHpOBaTh
MeTo cokpamienust apoou. Ileperpysuts apudmernyeckue omnepauuu. s
KJracca OIIpeCINUTh oIrepaTop << [IpenycmoTpeTh BO30YXKIeHNE
UCKJIIOUMTEIbHBIX CUTYaIMH (IIPH JIEJICHUN Ha HOJIb, IEPETIOTHEHNHN)

OIIK-8.2

Pa3pabarbiBaeT anropuTMbl U MPOrPaMMBI
JUIs ~ pelleHus  NPUKIAJAHBIX  3a7ad
Pa3IMYHbIX KJIACCOB

Hepeuenb meopemuviecKkux eonpocoe

~

Dnementsl s3bika Cu. KoHCTaHThI, MAEHTH()HUKATOPEI, KIFOUEBBIE CI0BA.

Turel JaHHBIX ¥ UX 00bsBIcHHUE. Llesble ¥ BeleCTBEHHbIE TUIILL. [lepeunciiseMblit
THIL.

Turbl JaHHBIX ¥ UX 00bsBIeHHE. YKazarenu. Onepanun pa3aapecaluy 1 aapeca.
AnpecHast apupMeTuKa.

Beipaskenus. Onepanibl ¥ oniepanuu (yHapHbIe, OMHApHBIC, TCPHAPHBIC).
[paBuiia npeoOpa3oBaHKs THUIIOB.

Omnepatopsl s3pika Cu. Oneparop BeIpakeHUE, COCTABHOM OIEPaTOp, OMEPaTOPhI
YCIIOBHOTO TEPEX0/1a.

Opranusanys UKIHYECKUX BBIYUCITUTEIBHBIX MTPOIIECCOB ¢ MTOMOIIIBIO
ornepatopos for, while, do while.

Opranusaius BBO1a-BbiBo/a B si3bike Cr. DOpPMAaTHBIH BBOI-BBIBO/I.

MaccuBbl. MHaeKCHBIE BhIpaKeHHs. XpaHEHHE B MAMSITH OJHOMEPHBIX U
MHOTOMEPHBIX MACCHBOB.




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

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

MaccuBpl. OCHOBHBIE aITOPUTMBI UX 00pabOTKH. BBOI-BBIBOI, TOUCK
JKCTpPEMYMa, COPTHPOBKA.

CrpykTypbl 1 00benvHeHus. Bapuanthelie cTpykTypsl. [1oms OuTos.

[IpaBuna onpenenenus NepeMeHHbIX U TUNIOB. HUIManu3anus JaHHbIX.
Omnpenenenre u BbI30B QyHKINNA. DakTHueckue U (opMabHbIE TapaMETPhI.
Omnpenenenue 1 BbI30B GyHKIUH. [lepenaua MacCUBOB U yka3aTene Ha (QYHKIIUH.
Omnpenenenve u BeI30B QyHKUU. [IpenBapuTenbHas HHULMATN3ALINS
napameTpoB, PYHKIMHU ¢ TIEpEMEHHBIM YHCIIOM mapameTpoB. [lepenaua
napameTpoB GyHKIHUH main.

Bpewmst xu3Hu 1 0051aCTh BUAMMOCTH MPOTrpaMMHBIX 00beKTOB. Kitacchl mamsiTu.
WMunnuanu3anus rao0anbHbIX U JTOKAIBHBIX IEPEMEHHBIX

Jnaamuyeckne 00beKThl. CrI0COOBI BBIJCICHUS W OCBOOOIKICHHS TTaMSITH.
JIMHENHBII OHOCBSI3HEIN CITUCOK.

JnHamuyeckne MaccuBbl. OCOOEHHOCTH BBIJIETIEHUS U OCBOOOXK IEHUS TAMSTH JUIs
MHOT'OMEpPHBIX MaCCUBOB.

JlupexTuBsbI npenpoleccopa. MakpoornpeeneHus.

OOBEKTHO-OPUEHTUPOBAHHBIH MOIX0 K TporpaMmupoBanuio. Kiaccsl.
OOBEKTHO-OPUEHTUPOBAHHBIH MOIX0 K IPOrpaMMHUpPOBaHUI0. MHUIManu3amnus u
paspyieHre 00beKToB. KOHCTPYKTOPBI U 1€CTPYKTOPBI.
OOBEKTHO-OPUEHTUPOBAHHBIHN MOIX0] K IPOrpaMMUpOBaHui0. OrpaHuyeHUs
JI0CTyIa K wieHaM Kiacca. [lpy3bs kiacca.

OOBEKTHO-OPUEHTUPOBAHHBIH 110IX0 K ITporpammupoBanuto. Hacnenosanue.
[Ieperpyska onepauuii.

Opranu3anus BBo1a-BbIBoAA Ha A3bike C++. IloTokM BBOAa-BBIBOIA.

[Ta610HBI PyHKIMHA.

[ITa010HBI KJIACCOB.

bubmuoteka STL. Ipyrue 6MOn1oTeKH KOHTEHHEPHBIX KJIACCOB.

O06paboTKa HCKITIOUUTENBHBIX CUTYaAIH




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

Ipaxmuueckue 3a0anus

1.

Co3naTh Ki1acc 1715 XpaHeHus temrnepatyp B mkanax Lenscust u @apenreiita (rpu
nepeBoje u3 mkansl Llenbcns B mkary dapeHreiTa NCX0IHOE YUCIO YMHOXKAOT
Ha 9/5 u npubasnstor 32). [l knacca onpeaenuTs apudMeTndecKre onepanun u
oIepanuio <<,

Co3pare Knacc s XpaHEeHHs Mace TeJl B rpaMMax, KWiorpaMmax U ToHHax. J{ius
KJ1acca OIpeieanTh apupMeTHYECKHe ONIEPalliu U ONepaLnio <<.

[Teperpy3uThb omnepanuro «*» s kiacca Matrix, oCyImecTBISIONIYO
MepeMHOXKEeHNe MaTpHull. B cirydae HEBO3MOKHOCTH TOM ornepaiii — BO30yIUTh
UCKJIIOYCHHE.

Co3nath (hyHKIHIO, OCYHIECTBISIONLYI0 BBIYMCICHUE KOPHEH KBaJpaTHOTO
ypaBHEeHHUs. B ciiyuae HEBO3MOKHOCTH 3TOH onepauy — BO30YAUTh
UCKJIIOYCHHE.

Co3znaTe Knacc U XpaHeHUs LENbIX YUCEl B ABONYHOU U NECATEPUUHON
cucreMax cuucienus. J[is kimacca onpenesnnTs apupMeTndeckue onepanuu 1
oIepanuio <<,

Co3znaTh Knacc U XpaHEHUsI MHOKECTBA IIPOCTBIX YMCEIl 3aJaHHOTO JUana3oHa.
Onpenenuts METOIbI IPOBEPKH NPUHAIEKHOCTH 3aJaHHOTO YUCIIA JUala3oHy,
OTIPEJEIICHNUS KOJINYECTBA YACEI, TIOTYYECHHS IPEABIAYILErO U CIEAYIOIEro Yucia
u T.1. Jlns Knacca onpenenuTs onepanuio <<.

Co31ath 111a00HHYIO (DYHKIUIO JUTsl HAX0XKIEHHS BCEX MHAEKCOB MUHUMAJIbHBIX
(MakcHMasbHbIX) 3JIEMEHTOB OJIHOMEPHOTO MAaCCHBA.

Co3znaTe Kacc Ui reHepaluy LebIX U BEIIECTBEHHBIX YACE U3 3aJaHHOTO
JManasoHa.

Co31ath (DyHKIUIO, OCYIIECTBISIONIYI0 HAX0XKIEHUE KOPHEH CUCTEMBI IBYX
JUHEWHBIX YpaBHEHUH (/1Ba HEM3BECTHBIX). B ciydae HEBO3MOXKHOCTH 3TOM
orepanuu — BO30YJIUTh UCKITIOUEHHE.

10. CO3JIaTL (bYHKI_II/IIO JUISL BBIYUCJICHUSA 3HAYCHHUA OIIPECACIICHHOI'O MHTCrpaJia




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

11.

12.

13.

14.

15.

16.

17.

METOJIOM MPSIMOYTOJILHUKOB. OJTHIM M3 TapaMETPOB 3TOH (DYHKITUH JOTKEH OBITh
yKa3aTesb Ha MOAMHTErpalbHYIO () YHKIUIO.

Co3znath QYHKIHNIO JUISl BBIYUCIIEHUS 3HAYEHUS] KOPHS HEJIMHEWHOTO YpaBHEHHUS
f(x)=0 meTomoM mosoBUHHOTO AeneHus. OJHUM U3 TTAPaMETPOB ITOH QYHKIIMU
JIOJDKEH OBITh yKa3aTelb Ha GyHkiuio f(X).

Co3znath GYHKIHIO JUTSl BBIYUCIICHUS 3HAUYEHUS IKCTPEMYMa HETMHEHHOTO
ypaBuenus f(X)=0 MeTon0M nenenus Ha Tpu YacTi. OTHUM U3 TapaMeTPOB ITOU
(GYHKIMU T0JKEH ObITh yKa3arenb Ha GyHkiuio f(X).

Co3znaatp Kiacc Ij1sl XpaHEeHUsI CKOpOCTe Tesn B M/c i kM/4. J[Jist kimacca
OTIPEeTUTh apU(PMETHIECKUE OTIEPAIIIH U OTleparuio <<.

Co3pare Kiacc i1 XpaHEHHWS MHOYKECTBA TPEYrOJIBHUKOB. TpeyroabHUKH
3a1al0TCSI  KOOpJAMHATaMM BepIIMH. Ecinum  3amaHHBIA  TPEYroJIbHUK  HE
CyLIECTBYeT — BO30yIuTh HCKIIOueHue. Pa3paborath MeTonpl MojcCYeTa
IJIOIIAAU U IIEPUMETPA.

Coznate Kiacc Al XpaHeHUs KaleHAapHbBIX ngaT. Ob6ecreyuTh BO3MOKHOCTh
paboTel ¢ JaTamMu B pa3dMYHbIX (opMarax, W3MEHEHHs JaThl Ha 3aJaHHOE
KOJIM4ecTBO aHeH. [leperpy3uth onepamuo «—» Ijsl HaX0KICHUS pa3HOCTH JaT U
omepanuu cpaBHeHus. Jlyis kiacca omnpeneiuTh omepatop <<. CraHgapTHbIE
¢byukuuu u tunsl C 1715 paboThl ¢ JaTaMH HE UCIOTIb30BaTh.

Co3nate Kiacc Juis XpaHEHHsI CTPOK. 3arporpaMMHpOBaTh METOIbI IOUCKA
HOJICTPOKHM, KONMPOBAHMS, 3aMEHbl M yJalleHUs 3aJaHHOM IOJCTPOKH,
oInpesieNieHus JAIMHbI cTpoku. [leperpy3uts omepauuio «+» JUisi KOHKaTeHALUU
CTPOK, OIEpALMIO NMPUCBANBAHUS U OINEpalUI0 MHJEKCUPOBaHU (T.K. OIepaTop
B3STHS MHJEKCa MOKET MOSIBISATBCA KakK ClIeBa, TaK M CIIpaBa OT olleparopa
npHcBanBaHus, TO (YyHKIMsS [TODKHA Bo3Bpam@are Char&) ¢ mpoBepkoi
JOIYCTUMOCTH MHJIEKCA.

COS)IaTL KJIaCcC JJid XPAaHCHUA OJHOMCPHBIX HCJIOYUCIICHHBIX MACCHUBOB.




Kon
WHOUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpeICTBA

18.

OO0ecrieuynTh BO3MOXKHOCTHh 3a/IaHUsI KOJHMYECTBA DJJIEMEHTOB H  0a30BOit
WHJIEKCAlUK. 3amporpaMMHUpPOBATh METObI TOHWCKA SJIEMEHTOB M COPTHPOBKH.
Ileperpy3uth omnepanuu s CIOKEHUS W BBIUMTAHUSA BEKTOPOB. [leperpy3uthb
OTIepaINIO0 WHIEKCUPOBAHUS (T.K. OMIEpaTOp B3SATHSI MHJIEKCA MOXKET MOSBIISITHCS
KaK clieBa, TaK W CIpaBa OT OlepaTopa MpPHCBAaUBaHUs, TO (PYHKIMS TOJDKHA
BO3Bpamarh iNt&) ¢ MpoBEPKO TOMYCTUMOCTH MHIEKCA.

Co3zpaatp Ki1acc sl XpaHeHUsI 0OBIKHOBEHHBIX Jpo0eii. 3anmporpaMMHUpoBaTh
MeToJ1 cokparenus npodu. [leperpy3uts apudmernueckue oneparuu. st
KJ1acca onpeaenuts onepartop <<. [IpegycMoTpeTs BO30yX)IeHHE
HCKJTFOUMTENIbHBIX CUTYAIUN (MTPH JCTIEHUN Ha HOJIb, TIEPETIOJTHCHIH )

OIIK-7: Cooc

00€eH y4acTBOBATh B HACTPOIiKe M HAJIA/IKe MPOrpaMMHO-aNNAPATHHIX KOMILJIEKCOB

OIIK-7.1

OrieHuBaer paboTOCIOCOOHOCTh
MPOrPaMMHO-AIITAPaTHBIX KOMILICKCOB

Hepeuenb meopemuviecKkux eonpocoe

1.
2.

OnemeHTH! sa3b1ka Cu. KOHCTaHTBI, I/II[CHTI/I(l)I/IKaTOpBI, KJIFOYCBBIC CJIOBA.

Tunsl JaHHBIX U UX 00bsABIIEHUE. Llenble U BeleCTBEHHbIE TUIIBI.
[lepeuncnsemslil TUIL

Tunsl JaHHBIX ¥ UX 00bsIBIeHHE. YKa3aTenu. Onepanuu pa3aapecaluy 1 ajpeca.
AnpecHas apudmeTuka.

Boipaxxenus. Onepanpl u onepanuu (yHapHble, OMHapHbIE, TEPHAPHBIE).
[IpaBuia npeoOpa3oBaHUsI TUIIOB.

Omneparops! s3pika Cu. OnepaTop BeIpakeHHE, COCTAaBHOM OMepaTop, OrepaTopbl
YCIIOBHOTO NEPEXOA.

Opranusanys MUKIHYECKUX BEIYUCITUTETBHBIX MTPOIIECCOB ¢ MTOMOIIIBIO
omepatopos for, while, do while.

OpFaHI/BaHI/IH BBOJa-BbIBOJA B A3BIKC Cu. cDOpMa.THI:II\/’I BBOA-BBIBO/I.
Maccupsl. IHaeKCHBIE BBIPDAKCHU. XpaHCHI/IC B ITaMATHU OJHOMCPHBIX U
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24.

MHOTOMEPHBIX MaCCHBOB.
Maccussl. OCHOBHBIE aITOPUTMBI UX 00pabOTKHU. BBOI-BBIBOI, MOUCK
JKCTpEMYMa, COPTHPOBKA.

CrpykTypsl 1 00beinHeHus. BapuantHelie cTpykTypsl. [loss Outos.

[IpaBuna onpenenenus nepeMeHHbIX U TUNIOB. HUIManu3anus JaHHbIX.
Omnpenenenve u BbI30B QyHKINNA. DakTHueckue U (opMaabHbIe TapaMeTphl.
Omnpenenenue u BpI30B QyHKINHN. [lepenaga maccBOB 1 yka3aTteseil Ha QyHKITUH.

Omnpenenenue u BpI30B GyHKIUH. [IpeaBapuTenbHas HHUITHATA3AIAS
napameTpoB, (YHKIIUHU C IIEPEMEHHBIM YHCIIOM MapaMeTpoB. [lepenaua
napamMeTpoB (GYHKIIMH main.

Bpewmst sxu3Hu 1 0071aCTh BUIUMOCTH IPOTrPaMMHBIX 00BeKTOB. Kitacchl mamsTy.
Wuunumanuzanus rio6anbHbIX U JIOKATbHBIX TEPEMEHHBIX

JnHamuyeckue 00beKThl. CII0COOBI BBICICHUS H OCBOOOIKICHHS TTaMSITH.
JIMHEWHbBII OTHOCBSI3HEIN CIIUCOK.

I[I/IHaMI/I‘IeCKI/Ie MaccHuBBl. OCOOEHHOCTH BBIJCIICHUA U OCBO60)K,Z[CHI/IH IHaMATH
AJI1 MHOT'OMEPHBIX MaCCHBOB.

JupekTuBsl mpenpoieccopa. MakpoonpeaeneHusl.
OOBEeKTHO-OpUEHTHPOBAHHBIN MOJIX0]] K IporpaMMupoBanuio. Kiaccel.

OOBEeKTHO-OPUEHTHPOBAHHBIN MOJIX0]] K IPOTpaMMUpoBaHui0. MHuImanu3amnus
U paszpyieHue 00beKToB. KOHCTPYKTOPHI M IECTPYKTOPHI.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIXO K MpOrpaMMHUpoBaHnto. OrpaHudeHus
JIOCTYTIa K WIeHaM Kiacca. J[py3bs kiacca.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIX0 K ITporpamMmmupoBanuto. HacnenoBanue.
IIeperpyska onepanuii.
Opranuzanus BBoga-BeiBoJa Ha si3bike C++. IloToku BBOAa-BbIBOMA.
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25.
26.
27.

28

[Ia6moHb! QyHKITUI.

[ITa0noHBI KI1ACCOB.

bubmuorexa STL. [[pyrue 6MOMMOTEKH KOHTEHHEPHBIX KJIACCOB.
. O0OpaboTKa UCKITIOUUTEIbHBIX CUTYaIU

Ipaxmuueckue 3a0anus

1.

CoznaThb Ki1acc 1715 XpaHeHus temrepatyp B mkanax Lenscust u @apenreiita (mpu
repeBojie u3 mkansl Llenscns B mkany @apeHreiTa HCX0IHOE YHCIO YMHOXKAOT
Ha 9/5 u npubasnsroT 32). J{ns kaacca onpeaennTs apupMeTuyecKkue onepaniu u
oIepanuio <<,

Co3znaTe Knacc uId XpaHeHUs: Mace Tell B TpaMMax, KHJIorpaMMax v ToHHax. Jlis
KJIacca ONpeIeIuTh apudMeTHUUECKHUE OTIepaIlii U oTeparuio <<.

[Teperpy3uthb onepamuro «*» s Kjacca Matrix, oCyIecTBISIONYO
IepEeMHOXEHHUE MaTpHUll. B ciydae HEBO3MOXXHOCTH 3TOM onepanuu — BO30YyAUTh
UCKJIIOYCHHE.

Co3nath (PyHKIUIO, OCYHIECTBIISAIOILYIO BBIYMCICHUE KOPHEH KBaJpaTHOTO
ypaBHEeHHUs. B ciiyuae HEBO3MOKHOCTH 3TOMH onepauy — BO30YAUTh
UCKJIIOYCHHE.

Co3znaTh Kinacc Ui XpaHEHUs LENbIX YUCell B ABOUYHOU U I€CATEPUUHON
cucreMax cuucienus. s kiacca onpenenuts apupmMeTuyeckre oneparnun 1
olepanmio <<,

Co3znaTe Knacc Ui XpaHEeHUsI MHOKECTBA IIPOCTBIX YMCEIl 3aJaHHOTO JUana3oHa.
Onpenenuts METOIbI MPOBEPKH NMPUHAIIEKHOCTH 3aJaHHOTO YMCIIA JUala3oHy,
OIIPEIENICHUS KOJIMUECTBA YU CEIL, IOIYYCHUS IMPEABIAYIIETO U CIEAYIOLIEro Yucia
U T.74. /I Knacca onpenenuTs onepanuno <<.

Co3natp 11a0MOHHYIO (PYHKIMIO TSl HAX0KIEHHS BCEX MHAEKCOB MUHUMAJIbHBIX
(MakcUMabHBIX) 3JIEMEHTOB OJTHOMEPHOTO MaCCHBa.

Co3z1aTh Ki1acc Ui TeHepaluy [EJIbIX U BEIIECTBEHHBIX YHCEN U3 33 JAHHOTO
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10.

11.

12.

13.

14.

15.

16.

Jyarnas3oHa.

Co3znath QyHKIINIO, OCYIIECTBIISIONIYIO HAX0K/I€HUE KOPHEN CUCTEMBI IBYX
JMHENHBIX ypaBHEHUH (/1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
onepanuy — BO30YyAUTH UCKITIOUEHHE.

Co3znath GYHKINIO JUIsl BBIYMCIICHUS 3HAYEHUS OTIPEIETICHHOTO NHTEerpaa
METO/I0M MPSAMOYTOJIbHUKOB. OJJHUM U3 MapaMeTpoB 3TOH (HYHKIIMH JOJHKEH ObITh
yKa3aTesb Ha MOAUHTErPaIbHYIO (QYHKIUIO.

Co3natp (hyHKIIUIO ISl BBIYMCICHHUS 3HAYCHUST KOPHS HEJTMHEWHOTO YpaBHEHUS
f(x)=0 meTo0M MOJIOBUHHOTO jAeneHus. OJHUM U3 TTAPaMETPOB ATOH DYHKIIMU
JIOJDKEeH OBbITh yKa3aTesb Ha QyHkiuio (X).

Co3znath GYHKIHIO JUTsl BBIYUCICHUS 3HAYEHUS IKCTPEMyMa HETMHEHHOTO
ypaBuenus f(X)=0 meronom nenenus Ha Tpu yacTi. OJHAM M3 TAPaMETPOB ITOM
byHKIUH T0JKEH OBITh yKa3aTeab Ha QyHkmuio f(X).

Co3zpaarh Kiacc sl XpaHeHUsI CKOpOCTel Teln B M/c i kM/4. J[Jist kimacca
OTIpEeNeNIUTh apu(PMEeTUYECKUE OTIEpalNK U onepanuio <<.

Coznmate Kiacc JUisi XpaHEHUS MHOXECTBA TPEYTrOJbHUKOB. TpeyronbHUKU
3a1al0TCs  KOOpAuMHATaMH BepuIMH. Ecnu  3agaHHBIA  TPEYroiabHUK  HE
CyLIeCTBYeT — BO30yIuTh HCKIOueHue. Pa3paborath MeTonpl MojcCYeTa
IUIONIA/IA U TIEpUMETA.

COS,Z[aTL KiIacC IJId XpPaHCHUA KaJICHIApPHBIX HOAaT. O0ecnieuynTh BO3MOKHOCTH
pa6OTLI C JaTaMHU B Ppa3IMYHbIX (I)OpMaTaX, U3MCHCHHA JaTbl Ha 3aJaHHOC
KOJIMYECTBO JHEH. HepeFPYSI/ITB OIICpallvuIO «—» AJIA HAXOXKACHHA PA3HOCTH AAaT U
onecpanun CpaBHCHMUAL. Z[J'IH KJIacCa OIpCACINTb OIIepaTop << CTaH)IapTHBIe
Q)YHKI_II/II/I u tinsl C JJIsL paGOTBI C JaTaMM HEC HCII0JIb30BaTh.

CO3Z[aTL KiIacC IJid XpaHCHUS CTPOK. BaHPOFpaMMI/IpOBaTL MCTOJBI IIOHMCKa
INOACTPOKH, KOIMMPOBAHUA, 3aMCHbBI W YJIAJIICHUA 3aJJaHHOM MOoACTPOKHU,
ONpCACIICHUA JIMHBI CTPOKH. Hepery3I/ITB onecpanruro «+» I KOHKaTEHAIUuu
CTPOK, OIICpallvui0 NMPUCBAMBAHUA W ONCPpALINIO MHACKCUPOBAHUS (T.K. o1icpaTop
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17.

18.

B3ATHS WHJIEKCA MOXKET TOSBJISTBCS KakK CJIeBa, TaK M CIIpaBa OT oOIeparopa
npucBauBaHus, TO (YHKIMSA JOJDKHA Bo3Bpamarh char&) ¢ mpoBepkoii
JOTTYCTUMOCTH WHJICKCA.

Co3marh Kiacc isg XpaHEHUS OJHOMEPHBIX IIEJIOYUCICHHBIX MAaCCHBOB.
OO0ecrieynTs BO3MOKHOCTH 3aJaHMA KOJHMYECTBA DIIEMEHTOB M 0a30BOil
WHJIEKCAINH. 3amporpaMMHUpPOBaTh METOJbI TOWICKA 3JIEMEHTOB M COPTHPOBKH.
[leperpy3uth omepamuu Jyisi CIOKEHHUSI W BBIUMTAHUSA BEKTOpoB. [leperpy3uthb
OTIEPAINIO0 WHIECKCUPOBAHUA (T.K. OTIEPATOP B3SATHS WHJEKCA MOXKET MOSBISATHCSA
KaK CJieBa, TaK M CIIpaBa OT OIeparopa MPUCBaWBaHHS, TO (YHKIHS JTOHKHA
BO3Bpamarh iNt&) ¢ MpoBEpKO TOMYCTUMOCTH HHIEKCA.

Co3znaarp Ki1acc sl XpaHeHUsI 0OBIKHOBEHHBIX Jpo0eii. 3anmporpaMMHUpOBaTh
MeTo]1 cokpateHus 1poou. [leperpy3uts apupmernueckue onepauuu. Jis
KJ1acca onpenenuTs oneparop <<. [IpexycmMoTpeTh BO30YXKICHHE
UCKJIIOUUTEIbHBIX CUTYaIMH (IIPH JIEJICHUN HA HOJIb, IEPENOTHEHNUHN)




6) HOpﬂ)IOR MPpOBECACHUSA l'[pOMC)KyTO‘lHOifI aTTeCTaluu, IMMOKAa3aTE¢/In U KPUTCPUHU OLICHUBaAHUA

[IpomexyrouHas arrecranus 1o qucuuIuinee «lIpukiiagHoe nporpaMMUpPOBAHUE) BKIKOYAET TEOPETUYECKUE BOIIPOCHI, IO3BOJISIONINE OLICHUTh YPOBEHb
YCBOGHUS 00YYaIONIMMHUCS 3HAHUH, ¥ MPAKTHUECKHUE 3aJaHHS, BBISBIISIONINE CTEIIEHb CPOPMUPOBAHHOCTH YMEHHUI U BIIAJCHUH, TPOBOAUTCS B (popme
3a4eTa M DK3aMeHa.

DK3aMeH 10 JaHHOW IMCHUILIMHE POBOIUTCS B YCTHOM (hopMe MO 3K3aMEHAIlMOHHBIM OMileTaM, KaKIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIpoca
Y OJTHO NPAKTUYECKOE 3aJaHUE.

Iloxa3zarenu u KPUTEPHUHA OLICHUBAHUA IK3aME€HA:

— Ha OLIEHKY «OTJHYHO» (5 0aiioB) — 00yJaromuiicst 1eMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE,
CUCTeMAaTHYeCcKoe U IIyOOKoe 3HaHhe yueOHOro MarepHasa, CBOOOHO BBIMOJIHIET IPAKTHUECKUE 3aaHHsI, CBOOOTHO OTIEpUPYET 3HAHUSIMU, YMEHUSIMH,
IIPUMEHSET UX B CUTYalUAX MTOBBILICHHOHN CI0KHOCTH.

— Ha OIICHKY «Xopomuio» (4 6amia) — oOydarmuiicss AEMOHCTPUPYET CPEAHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMITIETCHITHI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMTYCKAIOTCSl HE3HAUUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHHS ITPH aHAJTUTUYECKUAX OTIepaIlHsIX, [IEPECHOCE 3HAaHUI U YMEHHUI Ha HOBBIC,
HECTaHIAPTHBIC CUTYAI[HH.

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO» (3 Oaia) — 00y4aronuiicst 1eMOHCTPUPYET MOPOTOBBIN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHLIUN: B XOI€
KOHTPOJIbHBIX MEPOTIPUSATHI TOMYCKAIOTCS OMIMOKU, MPOSBIIAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHH, HABBIKOB, 00Y4aIOIIUNACS UCIIBITHIBACT
3HAYUTENIbHBIE 3aTPYAHEHUS IPHU ONIEPUPOBAHUN 3HAHUSAMU U YMEHUSMU IPU UX MEPEHOCE HA HOBBIE CUTYaIUU.

— Ha OLIEHKY «HEeY/10BJIeTBOPUTEJLHO» (2 6amia) — oOydaromuiics JeMOHCTpUpYeT 3HaHus He 0osiee 20% TeopeTHyeckoro MaTepuana, 10mycKaeT
CYIIECTBEHHbBIE OIINOKHU, HE MOKET MOKAa3aTh MHTEJUICKTYyallbHbIE HABBIKH PEIICHUS MPOCTHIX 3a/a4.

— Ha OLICHKY «HE€YAOBJETBOPUTECJIbHO» (1 63.]'[.]'[) - 06yqa}0mm7lc;1 HE MOJKCT IMOKa3aTb 3HAHUA HAa YPOBHC BOCIIPOU3BCACHUA U O0OBsICHEHUS HH(bOpMaHHH,
HC MOJKCT MMOKAa3aTbh MHTCJJICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a/1a4.
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