MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO

Q Jupexrop UDuAC
4 \(\ C.J. Jlyxpsnos

4

26.02.2020 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

ITPOI'PAMMHPOBAHHUE

Hanpasnenue noaroToBku (CreuuagbHOCTD)
09.03.01 MudopmaTrka 1 BEIYUCITUTEIIbHAS TEXHUKA

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
[IporpamMMHoe oOecriedeHre CpeCTB BHIYUCIUTENIbHON TEXHUKH U aBTOMaTH3UPOBAHHBIX
CUCTEM

VYpoBeHb BhICIIET0 00pa3oBaHus - OakanaBpuar

®opma 0OyueHus
OuHast

Uuctutyt/ pakynprer MHCTUTYT 3HEPTETUKH M aBTOMATU3HUPOBAHHBIX CUCTEM

Kadenpa BrruucnurenbHONM TEXHUKU U TPOTPaMMUPOBAHUS
Kypc 1
Cemectp 1,2

Maruuroropck

2020 rox



Pa6ouas mporpamma cocrasiena va ociose @I'OC BO - Gaxanaspuar Mo HanpasIeHUIO
noxrotoBkr 09.03.01 Mudopmatuka W BEMECIUTENbHAS TexHHKa (mpukas MunoOpHaykn
Pocenn o1 19.09.2017 r. Ne 929)

PaGouas mporpaMMa paccMoTpeHa M 0joOpeHa Ha  3acefaHuM  Kadenpsl
BhrauciMTenbHOM TEXHUKU 1 IPOrpaMMUPOBAHHSA

19.02.2020 . mporokon Ne 5 @Zif
3aB. kadenpoit 0.C. Jlorynosa

PaGouas iporpamma oj106pena Metoudeckoi komuccueit Mo u AC
26.02.2020 r. mpotoxon Ne 5

Ilpencenarens ~ C.M. JIykbsHOB

—

f
Pabouas mporpamMma cocTaBieHa: :
cr. npenofasatens kapenpst BTull,

7
,,,,,

B.E. TopunHckuii

Perensenrt:;
HAYaIBHUK OT/IEJIA TEXHOIOTHYECKHX MmaTdopM /%

000 «Kommac [Tmrocy , kaHj. TEXH. HAyK J1.C. Caonos




JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM Toly Ha 3aceaHuy Kapeapbl BBIUUCIUTENEHON TEXHUKU U TPOTPAMMHUPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BhYUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuH Kadeapbl BBIMUCIUTEIEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadenpoii O.C. JloryHoBa




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

Henstmu ocBoeHus qucumIuinHel «lIporpamMmmupoBaHue» SBISETCS OCBOCHUE CTYJEHTaMU
METOJMKH I[IOCTAHOBKHM, IOATOTOBKM U PEIICHUS WH)XCHEPHO-TEXHUYECKUX 3aJad Ha
COBPEMEHHBIX  BBIUMCIMTEIBHBIX MalllMHAX C HCIOJb30BAaHUEM PpA3IUYHBIX CPEJICTB
IPOrPaMMHUPOBAHUS.

Jns nocTrKeHus MOCTaBIEHHOM 1ENH B Kypce «lIporpaMmMupoBaHue» pelarTes 3a1auu
puoOpeTeHN:

MPEJCTAaBICHUN 00 aITOPUTME U KOHEUHOM HaOope 0a30BBIX YIPABISIOUINX CTPYKTYD;

MIPEJICTAaBICHUI O CTPYKTYpE MPOrPaMMHBIX CPEJICTB;

3HAHUN OCHOB KOJJMPOBAHUS Ha SI3bIKaX BBICOKOTO YPOBHS;

3HAHUN MOJIeNIel BU3YaJIbHOTO U COOBITHITHO-YIIPaBIsieMOr0 MPOrPaMMHUPOBAHUS;

NPEJCTaBICHUNA 00 OCHOBHBIX MOHSATHAX OOBEKTHO-OPHEHTUPOBAHHOTO MOJXOAA H
CUCTEMHOT'O aHaJIN3a;

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

3HAHUNA COBPEMEHHBIX TEXHUYECKHMX U TMPOTPAMMHBIX CPEICTB B3aUMOACHCTBUS
[10JIb30BATEEH C KOMIIBIOTEPOM, BO3MOKHOCTEM KOMIIBIOTEpA KaK CpEICTBAa HUCCIIEOBaHMS,
aBTOMaTHU3aIKi 00pabOTKU TAHHBIX U PEIICHUS MPOSKTHBIX U HAYYHO-TEXHUYECKHX 3a/1a4.

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

HucuuruinHa IlporpamMupoBaHue BXOAUT B 00s3aTelabyl0 4acTh Y4eOHOro IIIaHa
00pa30BaTesIbHOI IPOrPaMMBI.

Jns  u3ydeHWss  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpPMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI TUCITUTUTIH/ IPAKTHK:

Nudpopmaruka

[TpuknanHas MaTemMaTuKa

®dusnka

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCIUILIIMHBI OyIyT
HEOOXOIUMBI 1151 U3Y4YEHUSI AUCIUILIINH/TIPAKTUK:

MHoronorouHoe nporpaMMUpOBaHuE Ha sI3bIKe Java

CTpyKTypbl U MOJIENN TAHHBIX

ANTOpUTMBI U TEOPUS CIIOKHOCTH

OOBEKTHO-OPUEHTHUPOBAHHOE MPOTPAMMHPOBAHHE

OOBEKTHO-OPHUEHTUPOBAHHOE TPOrPaMMHOE 0OecTIedeHre

[Tnardopma pa3pabOTKH U UCTIOTHEHUS rpritokeHuit Flora

Ceru OBM

Jlormueckoe nporpaMMHpOBaHHE

CpencTBa mporpaMMHpPOBaHUSI MOOVITBHBIX TTPUITOKEHUN

YenoBeKko-MalIMHHOE B3aUMO/IEHCTBHE

HO3abunuru-uccnenoBanue NporpaMMHBIX MTPOIYKTOB

[IpakTHueckue acieKThl pa3pabOTKH KOMIIHIATOPOB

Teopust BBIUUCIUTENBHBIX IPOLIECCOB

Teopust A36IKOB MPOrpaMMHUPOBAHUS

3 KomnereHnuu ody4yarouerocsi, popMupyembie B pe3yabTaTe 0CBOEHUSA

AUCHHUILUINHBI (MOAYJIs1) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHHu sl

B pesynbTrare ocBoeHMs AuCHUILTHHBI (Moayis) «IIporpammupoBanue» 00ydaromuiics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMU KOMIIETEHLIIUSAMU:

Kon nanukaTopa WNHnukaTop MOCTHKEHUS KOMIIETCHITUN




OIIK-7 Cnioco0eH y4acTBOBaTh B HACTPOMKE U HAJIJAKE TPOrPaMMHO-AIIAPaTHBIX KOMILIEKCOB;

OIIK-7.1 |OnenmBaer paGoTOCIOCOGHOCTH MPOrPAMMHO-AITAPATHHIX KOMILICKCOB

OIIK-8 Cnocoben pa3pabaTbIBaTh aJrOPUTMBI U MPOTPAMMBI, IPUTOAHBIE JUISI PAKTHYECKOTO
IPUMEHEHHUS;

OIIK-8.1 Ompenenser cpeacTBa pa3pabOTKU HMPOTPAMMHBIX CPEJICTB JUIS PELICHUS
MPAKTUYECKHX 33/1a4 MPO(EeCCHOHAILHOM 1A TEIIbHOCTH

OIIK-8.2 PazpabaTbiBaeT anropuT™MbI ¥ IPOTPAMMBI JJISl pEIICHUS TPUKIIAAHBIX 33124
Pa3INYHBIX KJIACCOB




4. CTpyKTypa, 00b€éM U colepkaHue TUCHUIINHBI (MOLYJIs)
OO0mast TpyA0eMKOCTh JUCHHUILTUHBI cocTtaBisieT 10 3auetHpix enuuuil 360 akaa. 4acoB, B TOM

HHUCJIC:

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

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

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

dDopMa aTTecTaluu - 3a4€T, 9K3aMCH

AynuropHas s s
. KOHTaKTHas pabora E 5 ®dopma TeKyIero
=
B aKaJ. 9acax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) £ y P Kon
g & © | camocTosTeNnBHOM | ycleBaeMOCTH U
JUCITUILIAHBL 3 [~ . | xommerenun
@) g £ paboThI IPOMEKYTOUHON
nmab. | mpakT. | S &
Tex. Z'Q aTTeCTalUuU
3aH. 3aH. | QO &
1. OcHOBHBIE  KOHCTPYKIIUH
SI3bIKA BBICOKOTO YPOBHS
11 HUcropus 1.
BO3HUKHOBEHHS SI3bIKOB C CaMocCTOsTENBHOE
u C++. AndaBur s3bIKa HU3y4YCHUE yueOHOM
KOHCTaHTHI ¥ ’ yI/IHa yH0171 Tposepra OIIK-7.1,
B Q)mc’aTo - 2 2/21 2 e }:i o HUHIUBUYaJIbHBIX OIIK-8.1,
A PEL, PaTypbl. 3aaHUi OIIK-8.2
KIr04YeBsle ciaoBa. [lousTue 2. IloaroroBka k
MEPEMEHHOM, OIHCaHNe nabopaTopHOMY
MEPEMEHHBIX B IPOrpaMMe 3aHSATHIO
1.2 Tuns!l ganaeix. Llensie
THIIBI JAHHBIX,
K1accupuKanus Ha
3HAaKOBbIE M 0O€33HAKOBBIE,
MPEICTABNCHHE B MaMATH| 4
KOMITBIOTEPA. 1
BemecrBeHHbIe THIIBI, '
CaMocCTOsATENBHOE
[IOHSTHE  MAHTHUCCHL H SvaenHe VIeBHof
u HUE y4eOHOMI
MOpsZIKa. Vkazartenu, qu Ha yHoﬁ IIposepka OIIK-7.1,
omnepaluu B3ATUs ajapeca U 4 4/41 14 i WHJUBUTyaIbHBIX OIIK-8.1,
JIUTEPATYPHI. N
paszazpecaryu. 3aJjaHui OIlK-8.2
. 2. I[ToaroroBka K
TlepeuncsieMbrii THIIT
nabopaTopHOMY
JaHHbIX. Tl JaHHBIX
. 3aHATHIO
void. Boipaxkenust.
Onepanasl W OMepaiui.
VYHapHble, OWHapHBIE U
TEpHApHBIC orepaluu.
IIpeoOpa3oBanust  THUIIOB
npu BBIYKCICHUH




1.3 CrpykTypa C-

nporpammsl.  Omepatopsl
sepika C. Omepatop-
BBIpaXKCHHE, COCTaBHOI
oreparop.
PasperBistomuecs 1
AJTOPHTMHTICCKIC CaMocCTOsATENBHOE
KOHCTpYKIMU. Oreparops 610
if wu switch. TIpumepst HBYHCHHC YHCHHOM IIpoBepka OIIK-7.1,
nporpamM. [uxinueckue 6 9/611 9 HI;TIZEE)};:;;I:I UHIUBUIYaIIbHBIX OIIK-8.1,
ANTOPUTMHYECKHE 2. TloAroToBKa K 3aJaHui OIIK-8.2
KOHCTPYKUMH. ukiaer ¢ HaGopaTopHOMY
MpepOBEpKOH, [¢ SAHSITHIO
MOCTIPOBEPKOH, c
napamMeTpoM, C BBIXOJIOM
u3 cepenusbl. OnepaTopsl
while, do while, for, break,
continue. Tpumepsr
pOTpaMm
1.
CamocTrosTenpHoe
1.4 BBon/BeIBOI B SI3BIKE o
C. bubmuoreka stdio.h. HByHeHne yqe? HoH IIposepka OIIK-7.1,
®dopMaTHBIf  BBOJI/BBIBOJI 2 4 6 1 HaydHOM HHIUBUTYAJIbHBIX OIIK-8.1,
¢dyukmmamu printf u scanf. 5 HﬁdTep aTypeL. 3aJlaHui OITK-8.2
DaiinoBEIi BBO/BEIBOL - OATOTOBKA K
1a60paTOpHOMY
3aHATHIO
Hroro no pazneny 14 1 19/121 31
2. OCHOBHEBIE CTPYKTYpBI
JAHHBIX
2.1 Maccussl. O0BsBIIEHHE
B POTrpaMMe. 1.
Brruncienne  MHIEKCHBIX CaMocCTosATEIbHOE
BeIpaskeHHi. CTaHgapTHBIC n3ydeHne yaeOHoi
anrrz)pI/ITMLI 06I1l)ap60TKI/I Y‘IH Hayz:oi/i Tposepia OIK-7.1,
6 9/11 2 HWHAWBHUIyaJIbHBIX OIIK-8.1,
MacCCHUBOB — BBOJ/BBIBOJI, JIUTEPATYPHI. N
3aJaHuN OIIK-8.2
oOHyIIeHuE, MOHCK 2. ITogroToBka K
3a7JaHHOTO u nabopaTopHOMY
3KCTPEMAIILHOTO 3aHATHIO
3HAYEHUs, COpPTHPOBKA.
1.
2.2 Crpyktypsl. Onrcanue CaMOCTOﬂTeHLHO?
u3ydyeHue yueOHoH
B MporpaMmMe. N IIposepka OIIK-7.1,
OOBeguHEHUS (union). 4 9 7 11 HayHHOH HHIUBUYaTbHBIX OIIK-8.1,
buroBsie CTPYKTYPHI. 5 HII/[I(T);I; 22]};; < 3aJaHUI OIlK-8.2
BapuaHTHBIC CTPYKTYpPbI ’
71a00paTOpHOMY
3aHSATHIO
1.
CaMocCTOsTENBHOE
2.3 Omnpenenenue H3yHeHHC yqe? Ho ITposepka OIIK-7.1,
00BEKTOB u THUIIOB. 2 2 2 1 HayHHou WH/IMBUTYaJIbHBIX OIIK-8.1,
uannpanuzaims JaHHbIX 5 HII/[I(T);I; 22]};; < 3aJaHuNi OITK-8.2
nabopaTopHOMY

3aHATHIO




2.4 Meroasl poctyma K

3JIEMEHTaM MacCHBOB.
VYkazatenu Ha
MHOTOMEpHBIE ~ MAacCCHBBI.
Anpecnas  apudMeruHka.
JluHamuueckoe BbIAEICHUE 1
MaMsITH. Brinenenue '
CamocrosTensHOe
MaMsiTH B COOTBETCTBHE C 60
THUTIOM yKaszarteJsl. H3yHacHHE yact IIposepka OIIK-7.1,
Brigenenre mnamMsaTH IO 10 15/91 10,1 HI:ITI?};{HOH WH/IUBUTYaJIbHBIX OIIK-8.1,
HETHITU3UPOBAHHBIN PaTYpBI. 3aJaHui OIIK-8.2
yKa3aTelb. OcHoBHBIE 2. Moarorosia x
OIIMOKH, CBSI3aHHBIE C naGopaTopHoMy
3aHSITHUIO
JIMHAMAYECKHM
BBIZIETICHHEM MIaMSATH.
JluHAMUYECKHE MAaCCHBBL.
Peanmmzarus cTpykTypsr —
OJIHOCBSI3HBIM  JTMHEWHBIN
CIIHCOK
HWroro no pazneny 22 | 35/101 21,1
Hroro 3a cemectp 36 | 54/221 52,1 3au€T
3. Mertoapl  CTPYKTYypHOTO
IPOTPaMMHUPOBAHUS
1.
CamocrosTensHOe
3.1 Tlomarue QyHKLIUU. u3ydeHue yueOHon Tiposepxa OITIK-7.1,
Onpenenerne 1 mpotoTwm 6 |18/121 6 1 HayaHOH HWHAWBHUTyaJIbHBIX OIIK-8.1,
(hyHKUIUH. Ilepenaua JIUTEPATYPHI. sananuii OITK-8.2
rmapaMeTpoB 2. ITogrotoBka k '
1a00paTOpHOMY
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
Wroro no pazneny 10 |30/22U 10
4, Meronast 00BEKTHO-
OpPUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHHS
4.1 OOBeKTHO-
OpPUEHTUPOBAHHBIN MOIXO/
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
KOMUPOBaHHUSI. nabopaTopHOMY
HectpykTop. Cosznanue 3aHATHUIO
KJ1acca «buroBoe
MHOXecTBO». [octym K

HJI€HaM Kiiacca. cDyHKI_[I/II/I




4.2 Hacnenosanmue.
ba3oBbIil U npou3-BOJIHEIE

knaccel.  Crnenudukanus
MIPOM3BO/IHBIX KJIaCCOB. 1.
JocTyn K HaciaeqoBaHHBIM CaMocTosATeIbHOE
KOMIIOHEHTaM  0a30BOro H3y4YeHHe yueOHOI
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 M 3aHATHIO
JIECTPYKTOPOB IS
00BEKTOB  NPOU3BOJHBIX
KJIaCCOB
4.3 Tleperpy3ka Omneparuii.
Hcnons3oBaHne MeTOI0B
KJacca M JPYKECTBEHHBIX
(hyHKUUI. Ileperpyska 1.
oTeparii mpeoOpa3oBaHUs CamocTrosTenpHoe
tunoB. Ilepeonpenenenue H3y4YeHUE yueOHOM
BBO, a-BLIBOpa iaﬂ SI3BIKE ’ U Ha ZHOfI 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. Pa3zpaGoTka MOIYJIBHOTO
MIPOTPAMMHOTO 00eCTICUCHHSI
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
TaHIapTHOE n3ydeHne yaeOHoi
S ocf SHC:BO HMEH qu Ha y:oﬁ Tposeprka OIIK-7.1,
pocTp ’ 2 6/11 3 i UHIUBUAYAIIbHBIX OIIK-8.1,
TTone30Barensckue JIUTEPATYPHI. N
3aJaHuKi OIIK-8.2
IIPOCTPAHCTBA HMEH. 2. IloaroToBka K
BiioxkeHHBIE MPOCTPAHCTBA nabopaTopHOMY
HMEH 3aHATHIO
1.
53 JpexTuBbI CamocrosTenpHOe
IIPEIPOLIECCOpa. n3ydeHne yaeOHoi
I[rl,/l CI:I)(TI: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. IloaroToBka K
npenpoieccopa nabopaTopHOMY

3aHATHIO




1

5.4 T1llabnonsl (yHKIHMH. IiaMZ;;?Te:gl:lgeﬁ
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 " IIposepka OIIK-7.1,
KJIacChl B CO-BPEMEHHBIX 5 6/11 2,3 i UHIUBUIYaIIbHBIX OIIK-8.1,
JIUTEPaTypHL. N
KOMITHIIATOPAX. 3aJaHAN OIIK-8.2
2. [MonroroBka
O6paboTka
nabopaTopHOMY
MCKITIOUUTENBHBIX
N 3aHATHIO
CHUTYaIVH. T'eHepamyst
uckmiouennii.  [lepexsar
Hroro no pazaeny 13 | 30/41 14,3
Hroro 3a cemectp 34 [102/401 40,3 9K3aMeH
HToro no gucLuIninHe 70 156/62 92,4 3a4eT, IK3aMeH

)4




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa3oBaTeNbHOTO Mpollecca U MPENNoJIaraloilyl0 MpsAMYyI0 TPAHCHIALMIO 3HAHUM OT
npenoaaBaTess K CTyIEHTY.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texnonoruu npoOIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeNBLHOrO IMpolecca,
KOTOpasi MPEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHHE yUEOHBIX MPOOJIEMHBIX
CUTYalUi JIJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIBHON AEITETbHOCTH CTYICHTOB.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpoGnemHas nekmust — UW3IOXKEHUWE MaTepHuana, IMpeanoyaraioee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I[10/X0JI0B,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOro
MaTepuaia.

3. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alns 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJIMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATOI
OCHOBE JIMYHOCTHO-3HAYUMOTO JJI1 HUX 00pa30BaTEeIbHOTO pe3yNbTaTa.

@opMbI yueOHBIX 3aHSATHH C MCIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «oOpaTHOM CBSI3M» — JIEKIUS-TIPOBOKAIMS (M3JI0KEHNE MaTepraia ¢ 3apaHee 3a-

TUTAHUPOBAHHBIMU OIIMOKaMHu), nekuus-oecena, TEKUUS-AUCKYCCHUS, TEKIUS-
MpecCKOH(pEepeHIIns.
[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,

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

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTONATEebHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

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

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

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. TIlaBnosckas, T. C/C++. CrpykrypHoe U  OOBEKTHO-OPUEHTHPOBAHHOE
nporpamMupoBanue [Dnexkrponnsiii pecype] : [paktuxym / T. ITaBnosckas, 1O. Ilymnak — CII6. :
[Mutep, 2014. — 352 c. — Pexxum poctyna: http://ibooks.ru/reading.php?productid=21762 —
3arnaBue c skpa-Ha ISBN



978-5-459-00613-1.

2. Cunnnpig, C. B. [IporpaMMmupoBaHue Ha A3bIKE BBICOKOTO ypoBHS [Tekcr] : yueOHuK /
C.B. Cununpin, A.C. Muxaiinos, O.W. Xubeitunes. - M. : W1 Akagemus, 2015. - 393c¢. : wi., Tadm.
- (Beicmiee mpodec. obpazoBanue : Madopmaruka).

3. Hesnanos, A.A. IlporpammupoBanue u anroputmusamus [Tekcr] : yueOuuk / A.A.
Hesnanos; [Hayu. pen. B. I1. Kyrenog]. - M. | Akagemus, 2014. - 304 c. : un., cxemsl, Ta0i1. -
(Beicmree mpod. oOpazoBanue : MHGOpMaTHKa M BEIYUCIUTEIbHAS TEXHUKA).

B) MeTonuyeckue ykazaHus:

1. [IpakTuKyM 1O MPOTpaMMHPOBAaHUIO Ha si3bIKe C++ [DNeKTpoHHBIN pecypc] : yueOHoe
nocobue / B. E. Topuunckuii, A. H. Kanmuraes, B. J[. Tyraposa, }0. B. ®enoceesa ; MI'TY. -
Maruautoropck : MI'TY, 2017. - 1 snektpon. ont. auck (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 oGecnieueHue

Haumenosanue [10 Ne noroBopa Cpox 1eicTBUS JIMLICH3UU

MS Windows 7
Professional (st 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

CBOOOJ/IHO PaCIpOCTpaHIEMOE

2017 Community 1o OeccpouHo

Edition

MS Visual Studio

2013 J1-1227-18 o1 08.10.2018 11.10.2021

Professional (s

KJ1acca)

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

Hassanue xypca CchlIKa

Harwonanehast ~ mH()OpMAIMOHHO-aHATUTHYECKAS

cucteMma — Poccumiickuii  mmuumekc — waygnoro|URL: https://elibrary.ru/project_risc.asp

nutuposanus (PUHIL)

ITouckomast cucrema Axaaemus Google (Google

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

Scholar)
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MaTepHaano-TeXHqucxoe o0OecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:



JIeKIMOHHAS ayaUTOpUST — MYJIbTUMEAWMHBIE CPEICTBA XpaHEHHS, Nepenavyd |
npeJcTaBieHust HHOpMaIuu.

KoMmbloTepHbIii  KJIaCC — TEPCOHAIBHBIE KOMIBIOTEPHI ¢ Kommmisropamu C++,
nakerom Office, BbixomoM B MHTepHET M ¢ JOCTYMOM B JIICKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

Ayautopun s CaMOCTOSITENILHOM pabOThl: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIC 3aJIbl
ouommorekn — Bce kiacchl YUTHACY ¢ mepcoHaTbHBIMH KOMIIBIOTEpAaMH, BBIXOJOM B
WMHTepHeT M € JOCTYNOM B OIIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEeNbHYIO Cpeay
YHHUBEpPCUTETA.

Ayautopun A TPYNTIOBBIX U MHIUBUAYATBHBIX KOHCYIbTAIMH, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM artectanuu — aya. 282 u kinaccel YUTuACY.

[Tomemenuss  Ans  CaMOCTOSTENBHOW ~ pabOThl  OOyYarOmMXCs,  OCHAIIEHHBIX
KOMIIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYEHHSI K ceTh «VIHTepHEeT» U Haluduem
JIOCTyTa B DJIEKTPOH-HYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEY OpPTaHU3AIMH — KIJIACCHI
YUTuACY.

[Tomemenuss nmnsi  XpaHeHHS ¥ NPOQHIAKTHYECKOrOo OOCTYXKUBaHUS  y4eOHOTO
obopynoBanus —ay. 379.



Ipuioxkenne 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS

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

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

[TpumepHbIe ayTUTOpHBIE KOHTPOJIbHBIE padoTs! (AKP):
Pazpnean 1.
1. Ilo u3BeCTHOMY pajuyCy ONPEECIUTh UIMHY OKPYKHOCTH, IUIOIIAJb Kpyra, IJIOLIAdb

MMOBEPXHOCTHU c(hephbl U 00BEM IIapa.

2. lano HaTypanbHOoe K — konnuecTBO cekyHA. OnpeaenuTs CKOJIBKO 3TO COCTABIISET YacoB,
MUHYT U cekyHa. Hanpumep, 4000 cexkynn — 3to 1 yac, 6 munyt u 40 cekyna. Mcnonb3oBaTh
He Ooee 4-X apu(MeTHISCKUX OTepaIui.

3. OnpenenuTh CKOJIBKO JIET MOHAI00UTCS 11axy, 4ToObl coOpaTh ypoxkail 3epHa, TpeOyeMblii
nuzo0perarenieM maxmar. CuyuTaTh, 4YTO CpeAHETr0A0BOM cOOp cocraBiser 70 MIIH. TOHH, a Ha |
rpamm npuxoautcs 10 3epeH.

4. BelUMCIUTE 3HAYECHHUE BbIPAXKCHUA:

asm b+cosb 4+ b2

a-tgb
1_eVa

KonTponbHbiit npumep: npu a=b=0.5 y=1.214
5. JlaHO BpeMsi — J1Ba IIeJIbIX YMCJIa KOJMYECTBO YacoB U MUHYT. HeoOxoanMo onpeaenuTsb
MEHBIINH YTroJI MeX/1y 4acOBOM U MUHYTHOMH cTpesnkamu Ha 1udepodaaTe yacos.

6. Jlano neiictButensHoe uucio E (E>0). HeoOXxoaumo BBIYUCIUTH CIEAYIOUIYI0 CYMMY:

n -1
KaX0e cilaraeMoe paccuurthiBaercs mo gopmyrne: 1/3 *cos 3" , rae n mensercs ot 1 10
OeckoneuHoctH ¢ maroM 1. CieayeT y4ecTb TOJNBKO TE€ CllaraeéMble, B KOTOPBIX MHOXXHTEIb

n
1/3  umeer BeNMUYMHY HE MEHbINYIO, 4eM E.

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

8. Hanwl monoxutenbHble AeicTButensHble unciaa A,X,E. B mocnemoBarensHocTH y(1),
y(2),... , obpazoBanHo# 10 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HaiiTH NIEPBHIii

y(n)? - y(n-1°|<E.

yjieH y(n), 1u1si KOTOPOTO BBITIOJHEHO HEPABEHCTBO

9. Yucmo ITu Berumcisiercss mo ¢opmyie ['peropu ciexyrommm oopazom: PI=4(1-1/3+1/5-
1/7+1/9-...), npuyemM, yeM OOJbINIE ClIaraéMbIX B CKOOKAaX, TEM BBIIIC TOYHOCTh BBIYHCIICHUS
gucia [In. OmnpenenuTs MUHUMAJIbHOE KOJIMYECTBO CllaraeMbIX Ui BblumcieHus [lu ¢
touHocThio (.01



10. Jlana mocnemnoBaTeNbHOCTh, cocTosimas u3 napooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHUMAJIBPHOE KOJMYECTBO 3JIEMEHTOB IOCIEAOBATEIBHOCTH HYXKHO CIIOXKHTh, YTOOBI CymMMa
IIPEBBICUIIA 3a/laHHOE YuCIIo S > 17
Pa3nen 2.

1. [Jano N nelcCTBUTENbHBIX CIy4ailHbIX 4ucen B auana3zoHe ot -100 mo 100. Haiitm
MUHHUMAJIbHOE TTOJIOKHUTEIHHOE YUCIIO U MAKCUMAIbHOE OTPUIIATEIILHOE YUCIIO.

2. Jano N menbix ciiydailHbIX yucen B auama3zoHe 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 JBYX, 3aMEHUTh Ha HOJb, KpOME TOro,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOJSAIIUXCS B auara3oHe oT 3 10 6, a TakKe MOJACYUTaTh UX
KOJIMYESCTBO.

4. Jlan onHOMEpHBIN MaccuB U3 N IEMCTBUTEIBHBIX CIyYalHbBIX YHMCE B Iuana3zoHe oT 1 1o
50. HaiiTu MMHMMAaJIbHBINA 3JIEMEHT CPEAU AJIEMEHTOB C HEYETHBIM MHJEKCOM M MaKCUMAaJIbHbII
CpEIU 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. Jluga rpynmbel ydyamuxcs HM3BECTHBI TOJOBbIE OLIEHKH 110 CIEAYIOIIMM IpeaMeTaMm:
MaTemaruka, (usnka, xumus, uHpopmaruka. OTOOpaTh KaHAUAATOB Ha OJUMOHAABI (C
OTJIMYHBIMU OLIEHKAMHU) 10 KaXKIAOMY U3 IPEIMETOB.

7. Jlna rpynmsl y4amuxcs H3BECTHBI TOJOBBIE OLEHKH I10 CIEAYIOLUIUM IpPEeIMETaM:
MaTemaruka, pu3uka, Xumus, uHpopmaruka. Haiitu cpesiHioro B IpyImie OleHKY 10 KaXaA0My U3
IIPEIMETOB.

8. CrnoprcMeHbl Ha COpPEBHOBAHHMSX COBEPIIAIOT 6 TMONBITOK B MPbBDKKAaX B JJIUHY.
OnpenenuTts JTy4IIANA pe3yapTaT s KaXKI0T0 yYaCTHHKA.

9. Jlnga rpynmbel y4yamMxcs M3BECTHBI TOJIOBBIE OLIEHKH [0 CIEIYIOIIMM IpeaIMeTaMm:
MaTteMaTHka, pusnka, Xxumus, nHpopmaruka. Haifitu B rpymnme cpeaHio OLEHKY Ul KaXKIoro
y4amierocs.

10. [nst rpynnsl GupM U3BECTEH KYpPC MX aKLIMK 32 KKl U3 MECSLEB KaJeHIapHOIro roja.
CocTaBuTh CIMCOK TeX (pUpM, KypC aKIUil KOTOPBIX BCEe BpeMs MoBbIIaics (T.€. Kype 3a
KaKJIbIN TIOCTIEAYIOIIHNI MECSI] OOJIBIIE, YeM 3a MPEIBITYIIH ).

Pazpea 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. OINpenennTh, CKOIBKO W3 HUX MOTYT COCTaBIISITh
apupmeTHueckyo mporpeccuto. [IpoBepky ohopMuTh B BUaE PyHKIUH.

3. Hano N gecarkoB 1menbix uncen. OmnpeaennTsb, CKOIbKO U3 HAUX MOTYT COCTaBIISATH PSI
O®ubonauuu. [lepBoe umncno dubonayun pasHo 0, Bropoe — 1. Kaxmoe mocnemyromiee paBHO
CyMMe JIBYX npeapiaymux. [IpoBepky ohopMuTh B Buie yHKIIHH.

4. Jano N map ymcen, MPeACTABISIONUX COOON KOOPAMHATHI TOYEK Ha TUIOCKOCTH. Halitn
R — paguyc HauMeHbIIe OKPYKHOCTH € LIEGHTPOM B Hadajie KOOPJAUHAT, B KOTOPYIO MOMaAaloT
Bce Touku. OmpeseneHrue pacCTOSHUS OT TOYKH JO Hadala KoopauHAT OoQOpMHUTH B BHIE
GyHKIIHH.

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



HAYHCTISIETCSl CTYJNCHTaM, CIABIINM CECCHIO 0e3 TPOeK, a OTIIMYHUKU IOJIYyYal0T CTHUIICHIUIO,
noBbIlIeHHYIO Ha 25% . [loacuer ctunenuu cryaeHTa opopMuTh B Buae GyHKIUU.

6. U3BecTeH pacxol DJEKTPOSHEPTHU IO BCEM KBapTHpam 24-X KBApTUPHOTO JOMA.
Onpenenuth CyMMapHyH IUiaTy 3a anektpudectBo. [Ipu pacxome no 100 kBr*u Ha uyenoBeka
6epercs Tapud R komeek 3a 1 kBt*u, B cirydae npeBbiieHrst HOpMBI Tapu@ Bo3pacrtaet Ha 20%.
[Toncyer mnatsl At KBapTUPbl OQOPMUTH B BUJE (PYHKIIHH.

7. VI3BecTHa exeMmecsyHas 3apabOTHas IUlaTa IepCOHANa MPENNpUATHS B TEUYCHHUE
KaJieHaAapHoro roja. BeiBecT (amMuium TexX COTPYIHUKOB, Yy KOTOPBIX TroJoBas 3apaboTHas
wiara Bellle cpeaHeidl. CuuTarh, 4TO IITAT NPEANPUATUS cocTaBiseT 7 dvenoBek. [loacuer
rOJIOBOM 3apIuiaThl paboTHHUKA OPOPMUTH B BUAE HYHKIUU.

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

9. Jlan omHomepHbIii MaccuB u3 100 crmydaifHBIX IENBIX YUCEN B QUama3oHe OoT 5 1o 25
BKJIFOUMTEIbHO. BBIBECTH Bce Ymclia, KOTOpble MAaKCHMAalIbHO YacTO BCTPEYAIOTCS B MacCUBE H
KOJINYECTBO MX MOBTOpeHHH. [lojcuer KonmyecTBa MOBTOPEHUN JUIs Yncia O(OPMUTH B BHIE

GbyHKIHH.

10. Jlan ogHOMepHBIH MaccuB u3 150 ciay4allHBIX LENBIX YHCeN B auama3oHe ot 14 mo 37
BKJIFOUUTEIbHO. BbIBecTH Te umcia, KOTOpble Haubojiee peIKo BCTPEYAIOTCS B MAacCUBE U
KOJINYECTBO MX MOBTOpeHHH. [lojcuer KonmyecTBa MOBTOPEHUN JUIS Yncia O(GOPMUTH B BHIE

byHKLINN.
Pazpnen 4.

1. Co3maTh Kjacc i XpaHeHHs KaleHIapHbIX AaT. O0ecnedynuTh BO3MOXHOCTH PabOTHI €
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 TUTBI C A7 pabOTHI C JaTaMH HE UCIIOJI30BaTh.

2. Co3pmarh KJ1ace AJig XpaHEHHs CTPOK. 3arporpaMMHUPOBATh METOIbI TTIOMCKA TTOJCTPOKH,
KOMUPOBAHUS, 3aMEHbl M YAaleHUS 3aJaHHOW TMOACTPOKH, OMpPENEICHUS [UITMHBI CTPOKHU.
Heperpy3I/ITb onepanurro «+» AJI1 KOHKAaTCHAalluKU CTPOK, OMMCpalrio IMpHUCBANBAHUA U OIICPALHUIO
WHACKCUPOBaHUS (T.K. ONEPATOp B3SATHUS MHAECKCA MOXKET MOSBISATHCS KaK CleBa, TaK U CIpaBa OT
oreparopa TpHUCBaWBaHWs, TO (YHKIMS JJODKHA BO3BpamaTh Char&) ¢ mposepkoii
JOIYCTUMOCTH UHJIEKCA.

Paszpgea S.

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

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

cokpaieHus n1poou. [leperpy3uts apupmernueckue onepanuu. Jist kiacca onpenenuTh
omneparop <<. [IpenycMoTpeTs BO30yX/I€HUE UCKIIOUUTENbHBIX CUTYyallui (IpU AETICHUN Ha
HOJIb, TIEPEIIOJIHEHUHN).



IIpunioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlUU

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 (pOpMATH3ALNMHU U AJITOPUTMHU3AIUM NOCTABJIEHHBIX 32/1a4, K HANIMCAHUIO MPOrPAMMHOI0 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  CPEICTB JUIsl  peUIeHUs
MPAKTUYECKUX 3a7ad NpodhecCHOHATbHOU
e TeTbHOCTH

Hepequb meopemu4yecKkux 6onpocoe

=

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

2. Tunbl JaHHBIX U UX 00bsABIeHUE. L{enbie U BeleCTBeHHbIE TUIIBI.
[TepeuncinsiemMblil TUII.

3. Tumsl naHBIX U UX 00BsABICHUE. YKa3arenu. Onepannuu pa3aapecay 1
aznpeca. AnpecHas apupmMeTrKa.

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

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

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

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

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

9. Maccusbl. OCHOBHBIE aJITOPUTMBI X 00pabOTKU. BBOA-BBIBO, TOUCK




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 1 BoI30B PyHKIMH. DakTHuecKue U (opMalIbHbIC TAPAMETPBHI.

Ompenenenue u BoI30B PyHKIMM. [lepenaua MaccuBOB U ykazaTenei Ha
GbyHKIUH.

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

BpeMH ’KM3HHU U 00J1aCTh BUAUMOCTH IIPOIrpaMMHBIX 00BbekToB. Kimaccel maMsTH.
I/IHI/IIII/IaJII/ISaLII/Iﬂ I7100aJbHBIX U JIOKAJBHBIX MEPEMCHHBIX

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 MaCCHUBOB.

JupekTuBsl npernpoieccopa. MakpoorpeaeaeHusl.
OOBEKTHO-OPUEHTUPOBAHHBIN MOX0/T K TporpaMmMupoBanuto. Kiaccsl.

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

OOBEKTHO-OPUEHTUPOBAHHBIH 1OIX0]] K MPOrpaMMHUpOBaHni0. OrpaHUYeHUs
JIOCTyTa K 4ieHaM Kiacca. J{py3bs kiacca.

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

Opranu3zanus BBoJa-BbIBoAa Ha sizbike C++. [loToku BBO/Ia-BBIBOIA.
[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 kacca onpeaennTh apupmMeTniecKue
orepalyy U onepanumn <<.

CoznaTh Ki1ace 1Ji XpaHeHusl Macc TeJl B rpaMmax, KWjaorpaMMax 1 ToHHax. Jlis
KJIacca ONpeeuTh apupMETHIECKHUE OTIepallii U ONEepalnio <<.

[Meperpy3uthb oneparuio «*» s Kjaacca matrix, oCynecTBISIONIYIO
MepeMHOKEHUE MaTpull. B ciiydae HEBO3MOXKHOCTH 3TOM onepauuu —
BO30YIUTh UCKITIOUYEHHUE.

CoznaTth GYHKIINIO, OCYIIECTBIISIFOIIYIO BEIYUCICHUE KOPHEH KBapaTHOTO
ypaBHeHUs1. B ciydae HEBO3MOXKHOCTH ATOM Orneparii — BO30OYAUTh
HCKJIIOUCHHE.

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

Co3parth Kinacce sl XpaHEeHUsI MHOYKECTBA MTPOCTBIX YHUCEN 33/IaHHOTO JUana3oHa.
Onpenenutb METOIbl MPOBEPKH MPUHAITICKHOCTH 33/1aHHOTO YKCia TMana3ony,
ONPEACIICHUS KOJIMUYECTBA YUCE, MOJIYYEHHUS IPEABIAYIIETO U CIEAYIOLIETO
yucna u T.4. JJ1d Kinacca onpeaennTh onepanuio <<,

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 cilyyae HEBO3ZMOXKHOCTH 3TOU
orepanuu — BO30YAUTH UCKITIOUCHHE.

CoznaTth GYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS OIPeIeJICHHOI0 HHTerpaia
METOJIOM MPSAMOYTOJIbHUKOB. OTHUM U3 MapaMeTPOB 3TON PYHKLMH 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 pyHkuutio f(X).

CoznaTth GYHKIHIO 17151 BBIYUCIICHUS 3HAYEHHS SKCTPEMYyMa HETMHEHHOTO
ypasuenus f(X)=0 meTonom nenenus Ha Tpu 4acti. OTHUM U3 TAPaMETPOB ITOU
GbyHKIMH T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

Co3pmatp Ki1acc 1yl XpaHeHHs CKOpOCcTel Ten B M/c ¥ km/4. J[iist kimacca
OTIpeNIeNIUTh apu(METHUECKHE ONIepaluy U oneparuo <<,

Coznate Kjlacc JUIsl XpaHEHUS MHOXECTBA TPEYroJIbHUKOB. TpeyroibHUKH
3alal0TCsd  KOOpAWHATaMM BepliMH. Ecnu  3aJaHHBIA  TPEYrodbHHK  HE
CYLIECTBYeT — BO30yIuTh HCKiIIOueHue. Pa3paboratb MeTonbl MojacyeTa
IJIOLIA/IN U TIEpUMETpA.

Co3gare Kjacc JUIsl XpaHEHUs KaleHJapHbIX naT. OOecrneduTbs BO3MOKHOCTh
paboThl ¢ JatamMu B pa3iMyHbIX (opMaTax, M3MEHEHHs JaTbl Ha 3aJaHHOE
KOJIM4YecTBO JHEH. [leperpy3uTs onepamnuio «—» s HaX0XK/I€HUsI pa3HOCTH AaT U
onepauuu cpaBHeHus. g kmacca ompenenuth omnepatop <<. CraHpapTHbIE
¢bysaxuu 1 tunel C 1715 paboThl ¢ JaTaMU HE UCTIOIb30BaTh.

Co3parb kjacc Juisi XpaHEHHUs CTPOK. 3alporpaMMHpPOBATH METOJbI IOUCKA
MOACTPOKH, KOMUPOBAHUsS, 3aMEHbl MW YyJOaJIeHUs 3aJaHHOM MOJCTPOKH,
olnpejeNeHusl AIUHbI CTpoKU. lleperpy3uTs omnepanuio «+» sl KOHKaTeHAIUH
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.

Co3mate Kjacc [uis XpaHEHHs OJHOMEPHBIX IIEJIOYUCICHHBIX MAaCCHBOB.
OOecnieunTh BO3MOXKHOCTb 33J1aHUSl  KOJMYECTBA JIEMEHTOB M  0a30BOH
WHJICKCAMHU. 3amporpaMMHUPOBaTh METObI MOMCKA DJIEMEHTOB M COPTHPOBKH.
[leperpy3utb omnepanuu Ajs CIOKEHUS U BbIUUTAHUS BEKTOPOB. lleperpy3uthb
OTIEPALMI0 MHICKCUPOBAHUS (T.K. ONEPATOP B3SATHS MHICKCA 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
MeToA cokpameHus apoou. Ileperpy3uts apudmernueckue omepanmu. s
Kjacca  ompeaenutb  omepatop  <<. IIpemycMorperb  BO30OyXaeHUE
VCKJIIOUMTENILHBIX CUTYalni (IIpU I€JICHUU Ha HOJIb, IEPENOTHEHNN)

OIIK-8.2

Pa3pa6aTLIBaeT AJITOPUTMBI U TIPOTPAMMBI
JJIs PCIICHUA IMPUKJIATHBIX 3aga4
Pa3JIMIHBIX KJIACCOB

HepeweHb meopemu4ecKux 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. AnpecHas apu(pMeTHKa.

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.

CtpykTypsl 1 00beinHeHus. Bapuanthble cTpykTypsbl. [1omnst OuTtos.
[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.

Onpenenenue u BbI30B PyHKuuii. [IpenBaputensuas MHUIHMATN3ALNAS
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 MEPEMCHHBIX

Junamuueckre 00beKThl. CriocOOBI BBIJIETICHUSI U OCBOOOXKICHHS 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-OPUEHTUPOBAHHBIN MOX0/T K MporpaMMupoBanuto. Kimaccel.

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.
O0paboTka UCKIIIOUUTENBHBIX CUTYalU

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 kacca onpeaennTh apupmMeTniecKue
orepalyy U onepanumn <<.

Co3znath Ki1acce JyIsi XpaHEeHUs Macc TeJ B TpaMMax, KHWJIOrpaMMax U ToHHax. [{ist
KJIacca OnpeeuTh apupMETHIECKHUE OTIepaIlii U ONepalno <<.

[Meperpy3uthb oneparuio «*» s kjaacca matrix, oCynecTBISIONIYIO
IIEPEMHOKEHUE MaTpull. B ciydyae HEBO3MOKHOCTH ATOM oNepanuu —
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 apupMeTHIeCcKre onepainuy u
orepanuio <<,

Co3znarh Kinacc sl XpaHEeHUsI MHOYKECTBA MPOCTBIX YUCEN 33JIaHHOTO JUana3oHa.
Onpenenuth METObI MPOBEPKHU MPUHAJICAKHOCTH 3aJaHHOTO YKCIIa TUAMAa30HY,
ONPEACIICHUS KOJIMYECTBA YUCET, TIOJIYYEHHUS] IPEABIYIIETO U CIIEAYIOIIETO
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 GYHKIIHIO, OCYIIECTBIISIIONIYIO HAX0XK/I€HUE KOPHENH CUCTEMBI IBYX
JMHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
orepaiuy — BO30yAUTh UCKITIOYEHHE.

Co3znaTh QyHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS OIIPEIEIIEHHOI0 UHTErpasia
METOJIOM MPSAMOYTOJIbHUKOB. OTHUM U3 MapaMeTPOB 3TOM (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 3KCTPEMYyMa HEIIMHEWHHOT 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
OTIPENICTUTh apU(PMETUUECKUE OTIEPAIMH 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.

Co3mare Kjacc JUIsl XpaHEHHMs KaleHAapHbIX JaT. OOecrneduTbh BO3MOXKHOCTh
paboTel ¢ JaraMM B pa3iaMuHbIX (opmarax, MU3MEHEHMs JaThl Ha 3aJaHHOE
KOJIM4YEeCTBO JHEN. [leperpy3uTs onepanuto «—» s HaX0XKIE€HUS Pa3HOCTH AaT U
omnepanuu cpaBHeHus. g kmacca ompenenauth omnepatop <<. CraHgapTHbIE
¢bynaxuu 1 tunel C 1715 paboThl ¢ JaTaMU 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, ONEpalMI0 IPUCBAUBAHUS U OMEPALUI0 MHJEKCUPOBaHUs (T.K. OlepaTop
B3STUSl MHJEKCA MOXXET IOSBIATHCS Kak CJleBa, TaK M cClipaBa OT ollepaTopa
npucBaMBaHus, TO (YHKIMS JODKHA Bo3Bpamark char&) ¢ mpoBepkoi
JOTYCTUMOCTH MHJIEKCA.

Co3pmarh Kjacc s XpPaHEHUS OJHOMEPHBIX IIEJIOYMCICHHBIX MAaCCHBOB.
OOecnieunTh BO3MOXKHOCTH 33JaHUSI KOJMYECTBA JJIEMEHTOB M  0a30BOM
MHJIEKCAllMU. 3anporpaMMHUpPOBAaTh METOAbl MOMCKA 3JIEMEHTOB M COPTHPOBKH.
[leperpy3utb omepamnuu isi CIOKEHUS W BBIUMTAaHUS BEKTOpoB. [leperpy3utsb
oTepaIyo UHACKCUPOBaHUS (T.K. ONEPaToOp B3SATHS MHAECKCA 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]l cokparieHus 1podu. [leperpy3uts apudpmerndeckue onepanuu. Jms
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 paboToCoCOOHOCTh
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 00BsABICHUE. YKa3arenu. Onepanuu pazaapecayuy u
aapeca. AnpecHast 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 BEIYHUCIUTEILHBIX MPOIECCOB C MOMOIIBIO
orneparopos for, while, do while.

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

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

MaccuBbl. OCHOBHBIE aITOPUTMBI KX 00pabOTKU. BBOI-BBIBO, TOUCK
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 BpI30B PyHKIMHN. [lepenaua MaccUBOB U ykazaTenei Ha

GbyHKIUH.

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

BpeMH JKU3HU U 00J1aCTh BUIUMOCTH IPOTPAMMHBIX 00bekTOB. Knaccel maMsTu.
I/IHI/IIII/IaJ'II/ISaHI/ISI rI100aJbHBIX U 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 mpernpoieccopa. MakpoorpeaeaeHus.
OOBEeKTHO-OPUEHTHPOBAHHBIN TIOJIXO]] K IporpaMMupoBanuio. Kiaccsl.




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

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 OJXO]] K MporpaMmMupoBanuio. OrpaHuueHus
JI0CTyIa K WieHaM Kiacca. Jlpy3bs kinacca.

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

Oprannzanus BBoa-BeIBojIa Ha si3bike C++. [loToku BBOAa-BRIBOAA.
[la6noHb! HyHKIHA.

[I1a610HBI KJIACCOB.

bubmmoteka 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). [[is knacca onpeaenuTs apudmeTndeckue
OInepanuy 1 onepanuio <<,

CoznaTh Ki1ace Ui XpaHEeHUsl Macc TeJl B rpaMMax, KWjaorpaMMax 1 ToHHax. Jlis
KJ1acca OIpeIeNInTh apupMEeTHYECKHE ONepallii U Ofeparuo <<.

[Meperpy3uTthb oneparuio «*» s Kjaacca Matrix, oCcynecTBISIONIYIO
MIEPEMHOXKEHHNE MaTpUlLl. B ciiydae HEBO3MOXKHOCTH 3TOM ONEpanui —
BO30YIUTh UCKITIOUYEHUE.

Co3natp (yHKIIHIO, OCYIIECTBISIONIYIO BBIYMCICHHE KOPHEH KBapaTHOTO
ypaBHeHUs. B ciiydae HEBO3MOKHOCTH TOH Orepaui — BO30YIUTh
HCKIIIOUEHHE.

Co3paTh Ki1acc 1 XpaHEHUS LEIbIX YACEI B IBOMYHON U IECATEPUUHON
cucreMax cuucienus. /s kimacca onpenesnnTs apupMeTudecKre onepanuu 1




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

ornepauuio <<,

Co3zpaTe Knace 1J1d XpaHEeHUsI MHOKECTBA MPOCTBIX YMCEJI 3aJaHHOTO [Uana3oHa.
Onpenenutb METOIbl IPOBEPKH MTPUHAIEKHOCTH 33/1aHHOTO YKCia TUana3ony,
OIIpEeACICHUS KOJIMYECTBA YUCEI, TIOJTYyYEHUS IPEABIIYIIETO U CIEAYIOLETO
yucaa u T.4. [ Kinacca onpeaenuTh onepannio <<,

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

CozpaTs Knace 1Ji reHepalyuy LEbIX U BEIECTBEHHBIX YACEN U3 3aJaHHOTO
Jyana3oHa.

Co3aath (yHKIIHIO, OCYIIECTBISIONIYI0 HAXOXKAEHUE KOPHEH CUCTEMBI IBYX
JUHENHBIX 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 MOJUHTErPATIbHYIO (DYHKITHIO.

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

CoznaTh QYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS SKCTPEMYMa HETMHEHOT0
ypaBuenus 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 U km/4. J[ist kiacca
OTIPENICTUTh apU(PMETHIECKHE OTIEPAIMH U OTlepaIuio <<.

Cozpmate Kjlacc JUIsl XpaHEHUS MHOXECTBA TPEYTOJIBHUKOB. TpeyrosibHUKH
3aal0TCs  KOOpJAWMHATaMHM BepmMH. EciM  3amaHHBII  TpPEYroJIbHUK HE
CYLIECTBYeT — BO30YyIuTh HCKiIIOueHue. Pa3paboratb MeTonbl MojacyeTa
IUIOLIA/IA U IEPUMETDA.

Co3marh Kjacc Uil XpaHeHHs KaJleHmapHbIX nar. O0ecrneuyuTh BO3MOXHOCTH




Kon
WHJIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

16.

17.

18.

paboThl ¢ garamMu B pa3iMyHbIX (opMaTax, M3MEHEHHs JaThl Ha 3aJaHHOE
KOJIM4YeCTBO IHEH. [leperpy3uTs onepanuio «—» s HaX0XKIECHUSA Pa3HOCTHU AaT U
omnepauuu cpaBHeHus. s kimacca ompenenuth omepatop <<. CraHgapTHbIE
¢ynkuuu 1 tTunsl C a1 paboThl ¢ JaTaMu HE UCIOIb30BAaTh.

Coznate Kiacc s XpaHEHUs CTPOK. 3amporpaMMHUpOBaTh METOJbI IOHCKa
MOJICTPOKHM, KONUPOBAHMs, 3aMEHbl U yJaJEHUS 3aJaHHOM IOJCTPOKH,
olnpezeseHusl AJIUHbl CTpoKU. lleperpy3uTs omnepauuio «+» sl KOHKaTEeHALUU
CTPOK, OIEpalyI0 MIPUCBAUBAHU U ONEPALUI0 UHIAEKCUPOBaHUA (T.K. OIEpaTop
B3SITUSl MHJEKCA MOXKET MOSBIATHCS Kak CjleBa, TaK M CIipaBa OT olepaTopa
NpUCBaWBaHKs, TO (YHKUIUS JOJDKHA Bo3Bpamark Char&) c mpoBepkoi
JOTYCTUMOCTH MHJIEKCA.

Cozpmate kjacc A  XpaHEHHs OJHOMEPHBIX LEJIOYMCICHHBIX MAacCHBOB.
ObecrieunTh BO3MOMKHOCTh 33/IaHHS  KOJMYECTBAa DJIEMEHTOB M  0a30BOil
MHJEKCAaUH. 3anporpaMMHpOBaTh METOJbI MOMCKA JJIEMEHTOB U COPTHPOBKHU.
[leperpy3uth omnepanuu Ais CIOKEHUS U BbIYUTaHMS BEKTOPOB. [leperpys3utsb
OTIEepALMIO0 MH/IEKCUPOBAHUS (T.K. ONEpaToOp B3SATHUS MHAEKCA MOXKET MOSBIATHCS
KaK cJeBa, TaKk M CIpaBa OT ollepaTopa MpUCBauUBaHUSA, TO (DYHKIUS JI0JKHA
BO3Bpamiath iNt&) ¢ MPOBEpKOIi TOMYCTUMOCTH HHJIEKCA.

CoznaTh Ki1ace AJi XpaHeHus: OOBIKHOBEHHBIX Jpo0eil. 3anporpaMMHpoBaTh
MeToJ cokpatieHus apoou. [leperpys3uts apudmerndeckue onepanuu. s
KJ1acca onpenenuts oneparop <<. [IpegycMoTpeTs BO30yKIeHHE
VCKJIIOUUTENIBHBIX CUTYallH (TP IE€JICHUH Ha HOJIb, IEPENIOJTHEHNH )




6) HOpH}IOK MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui, MOKA3aTE/In U KPUTECPUHU OLICHUBaAHUA

IIpomexyTrouHas aTTectanus 1o aucuuiuinae «lIpukiagHoe nporpaMMUpOBaHUE) BKIIFOYAET TEOPETUYECKUE BONPOCHI, MO3BOJISAIONINE OLEHUTh YPOBEHD
YCBOGHHS 00YJaIOUIMMHUCS 3HAHUH, ¥ TPAKTHUECKHUE 3aJaHHsI, BBIABISIONINE CTENIEHb C(POPMUPOBAHHOCTH YMEHHI U BIIQJICHUH, TPOBOAUTCS B (hopme
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 KPUTCPHUHU OLICHUBAHUSA JK3aMECHA:

— Ha OIIEHKY «OTJHYHO» (5 0a/I0B) — 00yYaronuiicss IEMOHCTPUPYET BHICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CHUCTEMAaTHYeCcKOoe U TITy00Koe 3HaHHe y4eOHOro MaTepuasa, CBOOOIHO BBIMIOJIHAET IPAKTHUECKUE 3aJaHusI, CBOOOTHO ONEpUPYET 3HAH USIMH, YMEHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «X0po1uo» (4 6aia) — o0yJaromuiicsi IeMOHCTPUPYET CPEAHUINM YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENbHbIE ONIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATMTUYECKHUX OMepaIusaX, IepeHoce 3HAaHUM 1 yMEHUN Ha HOBEIE,
HECTaHJapTHBIE CUTYaIHH.

— Ha OLIEHKY «Y/AOBJIETBOPUTEJIBLHO» (3 6auia) — o0ydaronuiics JeMOHCTPUPYET OPOrOBBIA YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHLIMI: B X0/1€
KOHTPOJIbHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKH, IPOSIBIIAETCS] OTCYTCTBUE OTAEIbHBIX 3HaHUI, YMEHUI, HaBBIKOB, 00Y4aIOIIUIICS UCIIBITHIBAET
3HAYUTENIBHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHNHN 3HAHUSIMU U YMEHUSAMH IIPU UX NIEPEHOCE HA HOBBIE CUTYAlUHU.

— Ha OLIEHKY «HeY/J10BJIETBOPUTEIbHO» (2 6aiia) — o0yJaromuiicss IeMOHCTpUpYeET 3HaHus He 6osee 20% TeopeTHuecKkoro MaTepuana, J0mycKaer
CYIIECTBEHHBIE OINOKH, HE MOXKET MOKa3aTh MHTEUIEKTya IbHbIC HABBIKM PEILICHHs MPOCTHIX 3aau.

— Ha OLIEHKY «HeYy/JA0BJIeTBOPUTENbHO» (1 6arut) — o0yyaromuiicss He MOXeT MoKa3aTh 3HaHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00bSICHEHHs HH(POpMAIIUH,
HE MOJKET M10Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKH PEILIEHUS IPOCTHIX 3a1a4.



