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PaGouas nporpamma cocrasiena Ha ocaobe ®I'OC BO - baxanapyar 1o HalpaBIeHuio
noxrotoBkn 09.03.01 Mudopmarkka u BeMECIHTENbHAS TexHuka (mpukas MunoOpHayKH
Poccun ot 19.09.2017 r. Ne 929)

Paouas mporpaMMa paccMoTpeHa M ojo0peHa Ha 3acemaHun  Kagenpsl
BBIduC/UTEILHOM TEXHHKH H TPOrpaMMUPOBAHHS

19.02.2020 . mporokosn Ne 5 : Z /
3aB. kadeapoit C’} . 0.C.Jlorynosa

Pa6ouas nporpaMma o100pera Meroudeckoil komuccuei 1 u AC
26.02.2020 r. mpotoxom Ne 5
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000 «Kommac ITmocy , Kas. TeXH. HayK JI.C. Cadpomo

Perensenr:;
HAYaIbHUK 0T/IE]1a TEXHONOIHIECKUX mraropm %



JIuer aktyanu3anuu padodye NporpaMmmbl

Pabouyas mporpamma nepecmoTtpeHa, obcyxkieHa u ogoopena st peanuzamuu B 2021 - 2022
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrruuciutenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrruuciurenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanusamuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kKadeapbl BerYuciuTensHON TEXHUKU U TPOTPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojy Ha 3acefaHuu Kadeapsl BrluuciuTenbHON TEXHUKU U IPOrPaMMUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa




1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

Henstmu ocBoeHMs qucHUILIMHBL «IIporpamMmmupoBaHue) sIBISIETCSI OCBOCHHUE CTYIEHTaAMU
METOJMKH IIOCTAHOBKHM, IIOATOTOBKM M pEIIEHUS HWHXXEHEPHO-TEXHUYECKUX 3aJady Ha
COBPEMEHHBIX BBIUMCIMTEIBHBIX MAaIIMHAX C HCIOJb30BAHUEM Ppa3JIMYHBIX CPEICTB
[IPOrpaMMHUPOBAHHUSL.

Jnst noctrKeHus MOCTaBIEHHOM 1eu B Kypcee «lIporpaMMmupoBaHue» pelarTes 3a1auu
pHOOpeTeHus:

Ipe/ICTaBIeHH 00 aJropuT™Me 1 KOHEUHOM Habope 6a30BbIX YIPABIISIIOIINX CTPYKTYD;

MIPEJICTaBICHUM O CTPYKTYpE IPOrPAMMHBIX CPE/ICTB;

3HAHWUM OCHOB KOJMPOBAHUS Ha SI3bIKaX BICOKOTO YPOBHS;

3HaHMUN MOJIeNIel BU3YaJIbHOTO U COOBITUITHO-YITPaBIIsIEMOr0 MPOrpaMMHUPOBAHUS;

MpEJCTaBICHU 00 OCHOBHBIX MOHATUSX OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAX0JA U
CUCTEMHOI'0 aHaJIN3a;

HABBIKOB ITOCTAHOBKH 33/]1a4 B 00J1aCTH NHPOPMAITMOHHBIX CUCTEM;

3HAHUM COBPEMEHHBIX TEXHMUYECKMX M MPOTrPaMMHBIX CpPEICTB B3aUMOJIECHCTBUS
[0JIb30BaTeeil ¢ KOMIIBIOTEPOM, BO3MOKHOCTEH KOMIIbIOTEpa KakK CpeJICTBa HCCIEIOBaHMS,
aBTOMaTHU3ali 00pabOTKU JaHHBIX U PELLIEHUS IPOEKTHBIX U HAYYHO-TEXHUUECKUX 3a/1a4.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMbl

Hucuunnuna [IporpaMMupoBaHue BXOIUT B 00s3aTeNbyl0 4acTh Y4eOHOIo IUIaHa
00pa30BaTeNIbHOM IPOrpPaMMBI.

JUis  u3ydyeHus  JUCLUMIUIMHBI  HEOOXOoAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLIUILINH/ TPAKTUK:

Nudpopmaruka

[IpuknagHas maremMaTuka

dusuka

3HaHus (YMEHHUs, BIAJICHUS), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXOAUMBI JIJIsl U3yUCHHS TUCITUTLTIH/TIPAKTHK:

MHOTronoTo4HO€ MporpaMMHpOBaHKE Ha s3bIKe Java

CTpyKTYpBI U MOJICITH TAHHBIX

AJITOPUTMEI ¥ TEOPHSI CIIO’KHOCTH

OOBEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHUE

OOBEKTHO-OpUEHTHUPOBAHHOE POrPAMMHOE 0OecIIeYeHHE

[TnaTdhopma pazpaboTku u ucnosiHeHus npuioxenuit Flora

Ceru DBM

Jlornueckoe nporpaMmmupoBaHue

CpencrBa mporpaMMHPOBaHUS MOOMIIBHBIX TIPUIIOKCHAN

YenoBeko-MalllmHHOE B3aUMOIEUCTBHE

HO3abunuTu-uccne0Banme NporpaMMHBIX IPOTYKTOB

[IpakTuyeckue acrekThl pa3padbOTKH KOMITHIISITOPOB

Teopwust BEIMMCIUTEIBHBIX TPOLIECCOB

Teopust SI3bIKOB IPOTPAMMHUPOBAHHS

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare ocBoeHust aucuuiuinHbl (Moayns) «IIporpammupoBanue» oOydaromuiics
JOJIKEeH 001a/1aTh CIIeIYIOIMMHI KOMIETEHITUSMMU:

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIXKCHUA KOMIIETCHIINN




OIIK-7 CriocoOeH yuyacTBOBaTh B HACTPOIKE U HaJla/IKe MPOrpaMMHO-aMIapaTHbIX KOMIUIEKCOB;

OIIK-7.1 |OnermBaer pa6oToCIOCOBHOCT IPOrPAMMHO-AIITAPATHBIX KOMILICKCOB

OIIK-8 CriocoGeH pa3pabaTbiBaTh aJrOPUTMBI U MPOrPAMMBI, IIPUTOJIHBIE ISl PAKTHYECKOIO
PUMEHEHHSI,

OIIK-8.1 Omnpenenser cpeacTBa pa3pabOTKU MPOTPAMMHBIX CPEACTB JJIsl PELICHUS
IPaKTUYECKUX 3a/1a4 IpOo(eccuoHaIbHOM A TEIbHOCTH

OIIK-8.2 Pa3pabarbiBaeT alrOpUTMBI M IPOrPAMMBI JUIS pEIIEHUs TPUKIIAHBIX 3a/1a4
pa3IMYHbIX KJIACCOB




4. CTpyKTYypa, 00bEM M coleprkaHue JUCHUNINMHBI (MO1YJIs1)
OO6mmast TpyA0EMKOCTh TUCHUIUIMHBI cocTaBisieT 10 3auetHpix equnaui] 360 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora— 27,6 akaj. 4acoB:
— ayuTopHas — 24 akaJ. 4acoB;

— BHEayAUTOpHast — 3,6 akaj. 4acoB

— caMocTosiTenbHas padoTta— 319,8 akaj. 4acos;
— MOJATrOTOBKA K AK3aMeHy — 8,7 akaJ. yaca
— MOJArOTOBKA K 3a4€Ty — 3,9 akaj. yaca
dopma aTTeCcTaluH - 3a4€T, IK3aMEH

AynuTopHast T =
KOHTaKTHas pabora E % Dopma TeKyLero
S B
o] U KOHTPOJLS
Pasnen/ Tema 2, (B axaz. yacax) g A . e Kon
N 8 © | caMOCTOSTENbHOM | ycreBaeMOCTH U
JTUCIUTUTAHBI & e = . | xommerennuu
2 & paboThI MPOMEKYyTOIHOM
Tlek. mab. | mpakT. 29 aTTecTalMu
3aH. 3aH. | O =
1. OcHOBHbIE KOHCTPYKLMHU
SI3bIKA BEICOKOT'O YPOBHSI
1.1 HUcropus 1.
BO3HUKHOBEHUsI 53bIKOB C CaMocTrosTenbHoe
nu C++. AndaBut s3bika n3ydeHue yueOHoun
KOHCTaHTBI ¥ ’ YI:/IHa yl?oﬁ Tposepxa OIIK-7.1,
— (1)I/IK’aT0 - 1 1 1/11 18 JmTe}aI; . WHAVBUYAJIBHBIX OIIK-8.1,
Pbl, PATYPEL. 3aJlaHu’ OI1K-8.2
KJIto4eBble cnoBa. [lonsatue 2. Ilonroroska K
[IEPEMEHHON,  OIMCaHUe 11a00paTOpHOMY
MEPEMEHHBIX B IIPOrpaMme 3aHSTHIO
1.2 Tunsl gansbiX. Llensie
TUIIBI JTAHHBIX,
KJ1acCuUKaIUs Ha
3HAKOBBIC M OE€33HAKOBEHIC,
NPEICTAaBICHHE B HaMSITH
KOMIIbIOTEpA. |
BemiecTBeHHbIC THIIBI, )
CaMmocTrosTenbHoe
MOHSATHE  MAHTHCCBI U SHoi
n3ydyeHue yueOHoin
HOpsAKA. VYkasareny, ya yier IIposepka OIIK-7.1,
Y HAyIHOU
olepaluy B3sATUA agpeca U 1 1 18 HMH/IMBUAYAJIbHBIX OIIK-8.1,
JINTEPaTypBhl. N
pazaapecanyu. 3a/laHu’ OI1K-8.2
o 2. [loaroroBka k
IepeuncsieMsrit THUI
J1a00paTOpHOMY
MAHHBIX. TWI ~ JaHHBIX
. 3aHSTHIO
void. BrIpaxeHusL.
OmnepaHabl W ONEpaLyH.
VYHapHble, OHHapHbIE U
TepHapHBIC orepanuu.
[IpeoOpazoBanuss  THUIIOB
pu BBIYHCIICHUU




1.3 CtpykTypa C-
nporpammbl.  OmiepaTopsl

s3pika  C. Omnepatop-
BBIP&)KEHUE, COCTaBHOMI
orepaTop.
PazperBistomuecs 1
ITOPHTMITICCKIE CaMocTosTenbHoe
KOHCTPYKITHH. Oneparopbl S
if un switch. IIpumepst N IIposepka OIIK-7.1,
nporpamM. [uxnuueckue 2/11 20 nﬁ;;ﬁl;gz HHIBUIYaTIBHBIX OIIK-8.1,
aJrOPUTMHUYECKUE 2. TToAroToBKA K 3aJJaHui OIIK-8.2
KOHCTPYKIHH. - ukner ¢ 1aGopaTopHOMy
NpEANpOBEPKO, c SAHSTHIO
HOCTIIPOBEPKOH, c
[apaMeTpoM, C BBIXOIOM
n3 cepenunbl. OnepaTopsl
while, do while, for, break,
continue. ITpumepst
pOrpamMm
1.
1.4 BBoa/BBIBOA B S3BIKE CaMOCTOHTeHLHOGj
C. bubnmorexa stdio.h. usyHene yqe? Hou IIpoepka OIIK-7.1,
@dopmaTHBIIT  BBOJ/BBIBOJ 1 29,4 1 HayIHOH HH/IMBUAYAJIbHBIX OIIK-8.1,
¢bynxuusamu printf u scanf. > nﬁlTepaTypm. 3alaHui OIIK-8.2
DaiioBBIil BBO//BBIBOA - OATOTOBKA K
J1a00paTOpHOMY
3aHSTHIO
HUroro no pasneny 5121 85,4
2. OCHOBHBIE  CTPYKTYpBI
JAHHBIX
2.1 Maccussl. O0bsiBIIEHUE
B IporpamMe. 1.
BrluncieHne MHIEKCHBIX CaMocTrosTenbHoe
BbIpaxkeHui. CTaHAapTHBIE nu3ydeHue yueOHoun
aJ'IlE)pI/ITMBI 06);1)a%on<1/1 yqn Hayqyl;{oﬁ Tposepxa OIIK-7.1,
2/11 32 WH/IMBUAYaJIbHBIX OIIK-8.1,
MacCHBOB — BBOJI/BBIBO/I, JINTEPaTypBhl. o
3alaHuI OIIK-8.2
o0HyIIeHueE, IIOMCK 2. Ilonroroska K
3aJJaHHOT'O u J1a00paTOpHOMY
9KCTPEMATILHOTO 3aHSTHIO
3HAYCHMU, COPTUPOBKA.
1.
2.2 Crpykrypsl. Onucanue CaMOCTOHTenLHOE:
n3ydeHue yueOHoin
B IIPOrpaMMe. N IIpoBepka OIIK-7.1,
OO0benuHeHHS (union). 1/11 24 Hﬁ;a};[;HOI:I WHAVBUYAJIBHBIX OIIK-8.1,
burossie CTPYKTYpBHI. 5 HOZ[E“)OTzI;Ka: < 3alaHuH OIIK-8.2
BapuaHTHBIE CTPYKTYPBI J'I'a60paT0pHOMy
3aHSTHIO
1.
CaMocTosTenbHoe
23 Onpenenexue usyHenne yqe? Hou IIposepka OIIK-7.1,
00BEKTOB u THUIIOB. /11 28 1 HAyaHOH HMH/IMBUAYAJIbHBIX OIIK-8.1,
WHnnmanuzanus JaHHbIX ) ngg;gg;zg; « 3aJaHui OIIK-8.2
11a00paTOpHOMY

3aHATHIO




2.4 Meroapl pocryma K

3JIeMEHTaM MaCCHBOB.
VYkazarenu Ha
MHOTOMEPHBIE ~ MAaCCHBBI.
AnpecHass  apugmeruka.
JInHAMHUYECKOe BBIICIICHUEC 1
MaMsTH. Brinenenne )
CaMocTosTenbHoe
MaMsATH B COOTBETCTBHE C HBVICHIE VICGHO
TUTIOM yKazaTeJsl. qu a y;oﬁ IIposepka OIIK-7.1,
Beigenenne naMsaTH  1OJ 1/11 28 Y HHIBUIYaTIBHBIX OIIK-8.1,
. JINTEPaTypBhl. N
HETUNU3UPOBAHHBIN 3aJaHui OIIK-8.2
2. I[loaroroBka
yKa3aTedb. OcHOBHbIE
J1a00paTOpHOMY
OIIMOKH,  CBSI3aHHBIE C
3aHATHIO
JTUHAMHYICCKIM
BBIJICTICHUEM MaMSITH.
JIiHAMHUYeCKHe MAaCCHBBI.
Peanuzanus crpykTypsl —
OJTHOCBSI3HBIM  JTMHEWHBIN
CIHACOK
Uroro no pazneny 5/41 112
HUroro 3a cemecTp 10/61 1974 3a4ér
3. Meronsl  CTPYKTYPHOrO
MPOrpaMMHUPOBAHHUS
1.
CaMmocTosTenbHoe
3.1 TlonsTue HKLIUH. H3yueHHue y4yeOHou
Onpenenenue u i)yOT:mn yqn Ha yl;{oﬁ Tposepia OIK-7.1,
b EK - HI; enaua 1 18 e }:; . HWHAVBUYAJIBHBIX OIIK-8.1,
YHKLIH. pe PATYPEL. 3alaHui OI1K-8.2
1apaMeTpoB 2. Ilonroroska K
J1a00paTOpHOMY
3aHATHIO
32 VYkaszarenu Ha 1.
GbyHKIHIO. IpenBapu- CaMocTosTenbHoe
TeNbHAS — WHHUIUATH3ALHSI U3y4CHUE y4eOHOMH
apaMeTpoB i byHK LIiII/I y[:/IHa yl?oﬁ Iposepka OIK-7.1,
<Dp KIIUK € TI€] el\}/IIeHiblN'I ! 12 JIUTE] }:; bl MHIMBHAY-aTbHbIX | OTIK-8.1,
YHKIL P PATYPBL. 3alaHuI OIIK-8.2
YUCIIOM apaMeTpoB. 2. TTonroroBka K
Ilepenaua apameTpoB 11a00paTOpHOMY
¢byHKIMY main 3aHATHIO
HUroro no pasneny 2 30
4. Mertonp! 00BEKTHO-
OpPHUEHTHUPOBAHHOTO
MPOrpaMMHUPOBAHHUS
4.1 OOBbeKTHO-
OpPHEHTHUPOBAHHBIN MOIXOT
K MPOrpaMMHPOBAHHIO.
ToHsITHE WHKATMCYJISIIUH. 1.
OObsBiIeHHE  Kjacca B CaMocTosTenbHoe
S3BIKE C++. Unenst H3yueHue yuyeOHou
. ye yaet IIposepka OIIK-7.1,
knmacca.  Ccpuika  this. Y HAYYHOU
KOHCTDVKTO 1/11 6 [ WH/IMBUAYaJIbHBIX OIIK-8.1,
TPYKTOP. PaTyphbI. 3aJJaHui OIIK-8.2
Koncrpykrop 2. Ilonroroska K
KOITUP OBAHHSI. J1a00paTOpHOMY
JectpykTop. Co3nanue 3aHATHIO
KJacca «OuToBOE

MHOXecTBO». [loctym k
wieHaMm kiacca. DyHkuun




4.2 Hacnenosanue.
ba3oBelif 1 Mpou3-BoHBIE

knaccel.  Crnenudukanys
IIPOU3BOJHBIX KJIacCOB. 1.
JlocTyn Kk HacneqoBaHHBIM CamMocTosTenbHoe
KOMIIOHEHTaM  0a30BOro H3yueHHue y4yeOHou
KJ1acca. CooTHolieHue 4 Y HAYYHOU Tposepia OIK-7.1,
WHAVBUYAJIBHBIX OIIK-8.1,
Mexay — 0a3oBeIMM U JINTEPaTypBhl. saaHHi OITK-8 2
[IPOU3BOJHBIMU KJIACCaMHU. 2. Ilonroroska K '
ITocnenoBaTenbHOCTD J1a00paTOpHOMY
BbI30Ba KOHCTPYKTOPOB U 3aHATUIO
JIECTPYKTOPOB VTS
O0BEKTOB  IIPOU3BOIHBIX
KJIaCCOB
4.3 Tleperpy3ka oneparui.
Hcnonb3oBaHue METOIOB
KJIacca U JIPYXKECTBEHHbBIX
GbyHKUMA. [Teperpyzka 1.
orepauuii npeodpazoBaHUs CaMocTosTenbHoe
tunos. Ilepeonpenenenue n3ydeHue yueOHoin
BBOJIa-BbIBOJIa Ha SI3bIKE UK 6 1 Hay4qHOH Hposepka OIK-7.1,
N HMH/IMBUAYAJIbHBIX OIIK-8.1,
C++. CraHgapTHBIH JINTEPATYPHI. . OIIK-8.2
BBOJI/BBIBOI. 2. Ilogroroska k ajaHun ’
®opmaTupyeMsblii  BBIBOJ. J1a00paTOpHOMY
BBoxn/BeIBOL ¢ jucka. 3aHATUIO
BBox/BBIBOL I THIIOB
JIAaHHBIX,  OIpPEIEeNeHHBIX
I10JIb30BATEIEM
Wroro no pasgeny 2/21 16
5. Pa3pabotrka MOIYJIBHOTO
MIPOrpaMMHOT0 00eCIIeUEeHHS
1.
CaMocTrosTenbHoe
5.1 [onsitre SH0f
MHOro(aiiIoBOro NpoeKTa. HBYHEHHE YHEHHOH IIpoBepka OIIK-7.1,
Bpems xu3Hu U obnacth 1/11 12 niTHeaquOH HMH/IMBUAYAJIbHBIX OIIK-8.1,
BUJVMOCTH JIOKAJIbHBIX H PATYPEL. 3alaHuI OIIK-8.2
2. I[loaroroBka k
rI100aIbHBIX 00BEKTOB
11a00paTOpHOMY
3aHATUIO
52 Hcnonb3oBanue 1.
IIPOCTPAHCTB HMEH. CaMocTrosTenbHoe
CrangapTHoe n3ydeHue yqe?non Tposepka OTIK-7.1,
MPOCTPAHCTBO HMEH. /11 24 1 HAyaHOH HMH/IMBUAYAJIbHBIX OIIK-8.1,
ITonb3oBatensckue JINTEPaTypBhl. sananui OIIK-8.2
[IPOCTPaHCTBA HMEH. 2. Ilonroroska K
BiojkeHHbIE POCTPaHCTBA 11a00paTOpHOMY
UMCH 3aHATUIO
1.
53 JupexTuBbI CaMocTosTenbHoe
Ipenpolieccopa. nu3ydeHue yueOHoi IpoBepka OIK-7.1
Jupextusa #include. 18 1 Hay4HOH poBep o
HWHAVBUYAJIBHBIX OIIK-8.1,
JupekTruBa #define. JIUTEPATYPHI. sananui OIIK-8.2
YcnoBHble JIIPEKTUBBL 2. Ilonroroska K ’
Ipenpoleccopa 11a00paTOpHOMY

3aHATHIO




5.4 Illa6nonbl (GyHKIMH.

1.
CamocrosiTensHoe
n3ydeHue yueOHoin

OCHOBHBIE MO-HATHUA. i HAVAHO IIpoBepka OIIK-7.1,
[Tapametpsl 1a0JIOHOB. 12 e }:; . HWHAVBUYAJIBHBIX OIIK-8.1,
[abmoHbI KJIACCOB. 2 10 PATYPEL. 3a/1aHui OIIK-8.2
[Ipumep xonteitnepa stack n'a6§§;:;§:§;;
3aHATHIO

5.5 bubmmoreka  STL.
Urepatopsl,  anroputMmsl, |
KOHTEHHEPHI, )

CaMocTosTenbHoe
yHKUHOHATbHbIC H3yueHue yuyeOHou
o0bekThl. KoHTeliHepHbIE y[;Ha yl?oﬁ IIpoBepka OIIK-7.1,
KJIacChl B CO-BPEMEHHBIX 10,4 e }:; . HWHAVBUYAJIBHBIX OIIK-8.1,
KOMITUJIATOpaX. ) Ho;;(ﬁz};@ « 3aJlaHu’ OI1K-8.2
O6pabotka )
HUCKITIOYUTEIBHBIX niaGopaTopHoMy
CUTYallUH. I'enepanus SAATHIO
nckmoueHnit.  Ilepexsar
Uroro no pazaeny 221 76,4
Hroro 3a cemecTp 6/41 122,4 9K3aMeH
HTtoro mo gAUCIUILIMHE 16/101 319,8 3a4eT, SK3aMEH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. TpanuumoHHble 00pa30BaTEIbHbIE TEXHOJIOTMH, OPUEHTUPOBAHHBIE HA OPraHU3ALUI0
00pa30BaTEIbHOTO Ipollecca U MPEANOJAraloulyl0 MpsAMYI TPAaHCISIIMIO 3HAHUW OT
MIPENOAABATEINS K CTYICHTY.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanronHas jekuuss —  IOCIENIOBAaTEIbHOE  HU3JIOKEHHE  MaTepuana B
JUCLMIUIMHAPHON JIOTHMKE, OCYIIECTBIIIEMOE IPEUMYILECTBEHHO BEpOAIbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeTIoIaBaTENs).

[IpakTHueckoe 3aHATHE, NOCBALIEHHOE OCBOCHUI0 KOHKPETHBIX YMEHUN W HABBIKOB IIO
MIPEAIOKEHHOMY AITOPUTMY.

2. TexHonoruu npoGIeMHOro o0y4eHHs] — OpraHuzanus oOpa3oBaTENILHOIO IMpoliecca,
KOTOpasi MpeArnojaraeT NoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTYALM JUI1 CTUMYJIMPOBAHMS aKTUBHOM ITO3HABATEIIBHON IEATEIIBHOCTH CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTUN TPOOIEMHOI0 O0yUeHHUS:

[IpoOnemuast nexuuss — U3N0KEHUE MaTepuana, IMpearnoaraiollee MNOCTaHOBKY
NpoOJEeMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pa3JIMYHBIX HAYYHBIX [OJXOJOB,
ABTOPCKHE KOMMEHTApHHM, CBS3AHHBIE C PA3JW4YHBIMM MOJEISMH HMHTEPIPETALMU HU3Y4aeMOro
Marepuana.

3. VHTepakTuBHbIE TEXHOJIOTUN — OpraHu3alus o0pa3oBaTENIbHOTO IpoLecca, KoTopas
IIPEANOJIaracT aKTUBHOE Y HEJIMHENHOE B3aNMO/ICHCTBHE BCEX YUACTHUKOB, JOCTHKEHHE HA dTON
OCHOBE JINYHOCTHO-3HAYUMOT0 JJIsl HUX 00pa30BaTeJIbHOTO pe3ysbTaTa.

@®opMbl yueOHBIX 3aHATHH C HCIOJIb30BAHUEM CIIELUAIU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexuus «oOGpaTHOM CBSA3W» — JEKUUA-IIPOBOKALIMA (M3JI0’)KEHUE MaTepuaa ¢ 3apaHee 3a-

IJIAHUPOBAHHBIMU omuOKamu), JIeKIUs-0ecena, JIEKIUA-TUCKYCCHS, JICKITHS-
MPECCKOH(EPEHITHS.
[IpakTnueckoe 3aHsTHE B (QopMe MNpakTUKymMa — OpraHu3auus y4eOHOW paloTshl,

HalpaBJieHHas Ha PEIICHHE KOMIUICKCHOW y4ueOHO-TIO3HABAaTEIbHOW 3amauyu, TpeOyromend oT
CTYACHTA IPUMCHCHUA KaK HAYYHO-TCOPCTUUCCKHUX 3HaHI/II\/’I, TaK U MPAKTUYCCKHUX HABBIKOB.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeCTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTeCTALMU
[IpencraBieHsl B IPUITOKEHUH 2.

8 Y4ueOHO-MeTOaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre U CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPATYypAa:

1. Hoporos, B. I'. OcHoBbl nporpammupoBanust Ha sa3bike C : yyeOHOe mocobue /
B.T". Joporos, E.I'. Jloporosa ; mox pexn. JI.I'. I'arapunoii. — Mocksa : ®OPYM : UHOPA-M,
2020. — 224 c. — (Cpennee npodeccuonanbuoe odpazoBanue). - ISBN 978-5-8199-0809-9. -

Tekcr : oamexktponnbii. - URL: https://znanium.com/catalog/product/1082440. — Pexum
JOCTYTIA: 110 TIOJIITHCKE.
2. Ky3un, A. B. IlporpammupoBanue Ha si3bike Cu : yyeObHoe mocobue / A.B.

Ky3un, E.B. UymakoBa. — MockBa : ®OPYM : UHOPA-M, 2020. — 143 c. — (Cpennee
npodeccuoHanb-Hoe oopazoBanue). - ISBN 978-5-00091-556-1. - Tekct : anexkrponnsiii. - URL:
https://znanium.com/catalog/product/961653. — Pexxum noctyna: 1mo moarnucke.

0) lomoJiHMTEILHAS JIUTEpaTypa:



1. AOGpamsin, M. D. BBemenue B cTaHmapTHyr OubamoTeky mabmonoB C++.
Onucanue, npuMepsl UCIOJIb30BAaHUA, YueOHbIe 3a1aun : yueOHuK / M. O. AOpamsH ; FOxHbIi
dbenepanbupiii  yHHBepcuTeT. — PoctoB-Ha-Jlony ; Tarampor : W3marensctBo HOxHOTO
dbenepanbHoro ynupepcurera. 2017. — 178 c¢. - ISBN 978-5-9275-2374-0. - Tekcr :
anektpoHHbId. - URL: https://znanium.com/catalog/product/1020515. — Pexxum pnocrtyma: 1o
TIOJIITUCKE.

B) MeroauyecKkue yKazaHus:

1. [IpakTuKyM™M Mo nporpaMMHpOBaHuUIO Ha si3bike C++ [DnekTpoHHBIN pecypce] : yuebHoe
nocobue / B. E. Topuunckuii, A. H. Kanuraes, B. [I. Tyraposa, FO. B. ®enoceera ; MI'TV. -
Marnutoropck : MI'TY, 2017. - 1 snekrpon. onrt. auck (CD-ROM). - Pexum noctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134
950/3004.pdf&view=true - MakpooOBeKT.

r) [Iporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne norosopa Cpoxk neicTBUS TULICH3UN
MS Windows 7
Professional(st J1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouno
Professional
MS Visual Studio
2010
-1227-1 .10.201 .10.
Professional(s Ji| 7-18 01 08.10.2018 11.10.2021
Kjacca)
MS Visual Studio CBOGOIHO
2017 Community acIbocTpansemoe [1O 0eccpovHO
Edition pacrpoctp
MS Visual Studio
2013
-1227-1 .10.201 .10.
Professional(1s Ji| 7-18 01 08.10.2018 11.10.2021
KJ1acca)
Borland Turbo C++ |Ne112301 o1 23.11.2005 0eccpovHO
IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa
HarmmonaeHass  wHGOPMAaIMOHHO-aHATUTHIECKAS
cucreMa — Poccuiickmii  mumekc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PUHIL)
g[:hy;clzs)laag cucrema Axanemus Google (Google URL: https:/scholar.google.ru/

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obOecrieucHue JUCHUIITIMHBI BKJIIFOYACT:



JlexumoHnHast ayauTopuss — MYJbTUMEAMMHbBIE CPEACTBA XpaHEHMs, Mepenadyu |
npecTaBiIeHus UH(OPMALIUH.

KoMmmbroTepHblii KjlacC — NEpPCOHAIbHbIE KOMIBIOTEPHI € Kommwisropamu C++,
naketom Office, BeixogoM B MHTEpHET W C IOCTYmOM B D3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNIbHYIO CpPE/ly YHUBEPCUTETA.

AynuTopuu Ui CaMOCTOSITENIbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIbHBIE 3aJIbl
oubnmuoreku — Bce kiacchl YUTHACY ¢ mepcoHanbHbIME KOMIBIOTEPAMHM, BBIXOJOM B
WuTepHer M ¢ JOCTyIOM B D3JEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEeNbHYIO Cpery
YHUBEPCUTETA.

AynuTopuu JUIsl TPYNIOBBIX M MHAUBUAYAJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOM arTecTauuu — aya. 282 u kinaccel YUTuACY.

[lomemienns st caMOCTOSITENIBHOM — pabOThl  OOydYaroIIMXCsl,  OCHALICHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHHs K ceTu «VHTepHET» M Halnuduem
JI0CTyIa B 3JIEKTPOH-HYI0 MH(POPMALMOHHO-00pa30BaTENbHYIO0 Cpely OpraHu3aluyd — KIJIAcChl
YUTuACY.

[lomemienns nns  XpaHeHus M OPOQUIAKTUYECKOTO OOCTY)KMBaHUS Yy4eOHOTO
obopynoBanust —aymu. 379.



IIpuinoxenne 1

YueOHO-MeTOAUYECKOE 00ecTieYeHHe CAMOCTOATeIbLHOM padoThl 00yUYaommxcest

[To mucuunune «IIporpaMMupoBaHre» NPeTyCMOTPEHA ayAUTOPHAsA U BHEAYIUTOPHAS
camocCTosiITeNIbHAsE paboTa 00y4aromuxcsl.

AyIuTOpHAs CaMOCTOSATEIbHAS paboTa CTYICHTOB MPEIoJaraeT peneHrue KOHTPOJIbHBIX 3a1a4
Ha Ja00paTOPHBIX 3aHATHSIX.

[IpumepHbIe aynuTopHble KOHTPOJIbHBIE padboThl (AKP):
Pazpea 1.
1. [lo u3BecTHOMY paJuycCy OIpPENEIUTb JUIMHY OKpPYKHOCTH, IJIOLIAAb Kpyra, IUIONIa/b

IIOBEPXHOCTHU C(ephl U 00bEM I11apa.

2. lano narypanbHoe K — xonnuecTBo cekyHa. OnpeaenuTh CKOJIbKO 3TO COCTaBIISIET YacoB,
MUHYT U cexkyHll. Hanpumep, 4000 cekynn — a3to 1 yac, 6 munyt u 40 cekyna. Mcnonb3oBarhb
He Oouiee 4-X apruMETUUECKUX OTIEPAITHil.

3. OnpenenuTh CKOJBKO JIET MOHAI00UTCA 11axy, YToObl cOOpaTh yporkail 3epHa, TpeOyeMblit
n3o0petareneM maxmar. CuyuTaTh, 9YTO CpeaHETO0BOM cOOp coctaBiseT 70 MiIH. TOHH, a Ha |
rpamm npuxoautcs 10 3epeH.

4. BeIuuciIuTh 3HAaYEHUE BBIpaXXCHUSA:

asin2b+cos b’ +3/b2
a - tgh
| - eVa

e

KounTtponsnsiii npumep: npu a=b=0.5 y=1.214
5. JlaHo Bpemsi — J1Ba LIENbIX YUCJIa KOJIMYECTBO YacoB U MUHYT. HeobxomMo onpenenursb
MEHBUIUHN YroJ MEXK/y 4aCOBOM U MUHYTHOM CTpeiIKaMu Ha 1udepoOiiaTe 4acos.

6. ano newictButenbHoe yucio E (E>0). HeoOxoaumMo BBIYMCIUTH CIENYIOIIYIO CYMMY:

n —
KaXJI0€ CIaraeMoe paccumThBaeTcs mo dopmyne: 1/3 " *cos 3" |, rae n mensercs ot 1 1o
OeckoHeuHoctu ¢ maroM 1. CriemyeT ydecTb TOJNBKO TE CllaraéMble, B KOTOPBIX MHOXKHUTEINb

n
1/3 ° uMmeeT BeIMYMHY HE MEHbIIYIO, yeM E.

7. Hano nenoe uucino M>1. [lonyunts Haubombiee 1enoe k, npu koTopom 4k <.

8. Jlanbpl mosoxxurenbHble neiictBuTenbHble uyucia A,X,E. B mnocnenosarensHOCTH Y(1),
y(2),... , oOpazoBanHo# 1o 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HAWTH TIEPBBII

y(n)2 —y(n — 1)2 <E.

9. Uucno Ilu Beruucnsercs mo ¢opmyne ['peropu ciemyronum oopazom: PI=4(1-1/3+1/5-
1/7+1/9-...), npuueM, yeM OOJBIIE ClIaraeMpIX B CKOOKax, TEM BBIIIE TOYHOCTH BBIYHUCICHUS

yieH y(n), Uit KOTOPOTO BBHITIOJIHEHO HEPaBEHCTBO




quciia HI/I OHpCI[eJ'II/ITB MHUHHUMAJIBHOC KOJIMYCCTBO CJIaracMbIX IJIA BBIYUCICHUA HI/I C
ToyHOCTHIO 0.01

10. [dana mociemoBaTenbHOCTh, cocTosmas w3 apooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHHUMAJIBHOC KOJIMYECTBO JJICEMCHTOB IOCJICIOBATCIBHOCTHU H}’)KHO CJIOKUTH, T-ITO6I>I CYMMa
IpeBbICUIIA 33JaHHOE Yncio S > 17
Pazpnen 2.

1. Jano N nelcTBHUTENBHBIX Ciy4alHbIX yucen B auarnazoHe ot -100 go 100. Haiitu
MHUHUMAJIBHOE MOJIOKUTEIHFHOE YUCIO0 U MAaKCUMAJIbHOE OTPUIIATEIILHOE YHCIIO.

2. [Jano N menbix ciy4aiiHbIX yucen B auana3zoHe ot 1 mo 100. Haiitu cymmy 4eTHBIX U
KOJIMYECTBO HEUETHBIX YHCE.

3. Jlano N nelCTBUTENBHBIX CIy4YalHbIX yucen B auamna3oHe oT 1 mo 10. Bece snemeHTs
MOCJIEIOBATEIIBHOCTH, 3HAYEHUE KOTOPBIX MEHBIIE IBYX, 3aMEHUTh Ha HOJIb, KPOME TOTO,
MOJYYUTh CYMMY 3JIEMEHTOB, HaxXOJAIIUXCS B JWara3oHe OT 3 10 6, a TakkKe MOACUUTATH UX
KOJINYECTBO.

4. Jlan omHOMEpHBINA MaccuB U3 N MEHCTBUTEIBHBIX CIIYYaiiHBIX YHCEN B AMamna3oHe oT 1 /1o
50. HaliTu MUHUMAIIBHBIN 3JIEMEHT CPEIX IEMEHTOB C HEYETHBIM MHAEKCOM M MAKCUMAaJIbHBII
CPEZX JIEMEHTOB C YETHBIM.

5. Jlan omHOMEpHBIM MaccuB U3 N CIydailHBIX TEUCTBUTEIBHBIX YUCEN B JUANIA30HE OT -4 110
8. BeiBecTH B nopsiike HeBo3pacTaHus (yObIBaHUS) 3JIEMEHTbI, MOJY/Ib KOTOPBIX OoJbLIe 2.

6. Jlua rpymnmbl y4yaluMXcs WM3BECTHBI TOJOBBIE OLEHKU M0 CIEAYIOIIMM IpeIMeTam:
MaTemaTuka, (usuka, xumus, uH@opmaruka. OToOpaTh KaHIMAATOB HA OJMMIMAIBL (C
OTJIMYHBIMH OLIEHKaMHU) 10 KaKJIOMY U3 IIPEIMETOB.

7. Jna rpynmsl ydamuxcs W3BECTHBI TOJOBBIE OLICHKH IO CJHEAYIOIUM IIPEIMETAM:
MaTtemaTHka, pusuka, Xumus, nHpopmatuka. Haiitu cpeiHioro B rpymie OLEHKY 0 KaXJI0My U3
IIPEAMETOB.

8. CnoprcMeHbl Ha COPEBHOBAHMAX COBEpIIAIOT O MOMNBITOK B NPbDKKAX B JJIMHY.
Onpenenuts Jy4IIUA pe3yapTaT s KaXk/I0r0 yJYacTHHKA.

9. Jlna rpymnmbl y4yaliMxcs M3BECTHBI TOJOBBIE OLEHKU M0 CIEAYIOIIMM IpeIMeTam:
MaTemaTHka, ¢pusuka, Xumus, nHpopmaruka. HaliTu B rpymnmne cpeHio OIEHKY JUIsl KaXa10ro
y4anierocs.

10. [Jlns rpynnel pupM U3BECTEH KypC UX aKLIMH 3a KayKbli U3 MECALIEB KaJIEHIapHOTo roja.
CocTaBuTh CIMCOK TeX (pUpM, KypC aKI[Uil KOTOPBIX BCE BpeMs MoBbIIaJICA (T.€. Kype 3a
KaKJIbIN TIOCJICTYIOIINI MecsIl OOJIbIIe, YeM 3a TIPEIbLTYIIIIH).

Pa3pea 3.

1. Hano N pnecsatkoB uenbix uucen. OmnpenenuTb, CKOJBKO M3 HHUX MOTYT COCTaBIIATH
reoMeTpuueckyto nporpeccuto. [IpoBepky opopMuTh B Busie PyHKUIHUU.

2. Jano N necsaTkoB wnenbix yucen. OnpenenuTb, CKOJIbKO W3 HUX MOTYT COCTaBIISTbH
apudmernyeckyro nporpeccuto. IlpoBepky opopMuTh B Buiie PyHKLIHUU.

3. Hano N ngecatkoB 1enbix yucesl. OnpenenuTs, CKOJIbKO U3 HUX MOTYT COCTaBIISATh P
®ubonauuu. IlepBoe uncino dubonauun pasHo 0, BTopoe — 1. Kaxkmoe mocnemyromiee paBHO
cyMMe AByX npeasiaymux. [Iposepky opopmuth B Buae GpyHKIUH.

4. Jlano N map 4mcel, IpeacTaBISIONINX COO0M KOOPAMHATHI TOUYEK Ha TuiockocTtu. Haiitu
R — panmyc HanMmeHbIIEN OKPYKHOCTH C LEHTPOM B Hadalle KOOPJAUHAT, B KOTOPYIO IOMAIAI0T
Bce TOouku. OrmpeneneHue paccTOSIHUS OT TOYKHM J0 Hayajla KOOpAHWHAaT Oo(QOpPMUTH B BUJE
(GyHKIMH.



5. M3BecTHbI OLIEHKHM TpYIIBI CTYACHTOB 3a ceccuto. B rpymnmne 20 cTyneHToB, B ceccuu 4
sK3aMmeHa. OnpeaenuTb CyMMapHyto cTuneHano. Cuurare, yTo cTUneHaAus B pazmepe R pyoueit
HAYMCIISAETCSl CTYJEHTaM, CIABLIUM CECCUIO0 0€3 TPOeK, a OTIMYHHMKH MOJY4aroT CTHIEHJUIO,
noBBIIEHHYIO HA 25% . [loncyer ctunenauu cryaeHTa 0oOpMUTh B BUJE PYHKLIUU.

6. M3BecTeH pacxoja OJJIEKTPOIHEPTMHM IO BCEM KBapTupam 24-X KBApTUPHOIO J0Ma.
OnpenenuTh CyMMapHYHO IaTy 3a annekrpudectBo. [Ipu pacxone no 100 kBt*u Ha yenmoBeka
oepercs Tapud R xoneek 3a 1 kBt*y, B ciryuae npeBbiiieHns HOpMbl Tapu¢ Bo3pactaet Ha 20%.
[Toxcuer mnaTel i KBapTUPbl 0OPMUTH B BUJIE PYHKIIUH.

7. W3BectHa exemecsuHas 3apa0oTHasl IulaTa IEepcOHalla MPEANPUATUS B TEUEHHE
KaJieHaapHoro roja. BeiBecT ¢dammimu TeX COTPYAHUKOB, Y KOTOPBIX rojoBas 3apaOoTHas
mwiara Bele cpenHed. CuuTtaTh, 4YTO LITAT NpPEANpUATUS cocTaBiseT 7 uenoBek. lloncuer
roJIOBOM 3apIuiaThl pabOTHUKA OPOPMUTH B BUAE QYHKIUH.

8. MH3BectHa exeMmecsauyHas 3apa0OTHas IUIaTa I[E€pCOHAja MPEANPHUSATHS B TEUYEHUE
KaJIeHJapHOro roja. BeiBecTw ¢amMmwinyd COTPYJAHHKOB C MHUHUMAJIbHOM M MaKCHUMAaJbHOU
roJIoBoi 3apaboTHOM muaToi. CuuTaTh, YTO MITAT HPEANPUITHS cocTaBiseT § uenosek. [loncuer
roJIOBOM 3apIuiaThl pabOTHUKA OPOPMUTH B BUAE (QYHKIUH.

9. an omHomepHbiii MaccuB u3 100 ciiydailHBIX LIENBIX YMCEN B AMAna3oHe oT 5 1o 25
BKJIFOYUTENIHHO. BhIBECTH BCe WMcCiia, KOTOPHIE MAKCHMAJIbHO YacTO BCTPEYAIOTCS B MACCHUBE U
KOJIMYECTBO WX MoBTOpeHui. [lomcuer kosmuecTBa MOBTOPEHUH I uncia OQPOPMUTH B BUIE

(GyHKIMH.

10. Jdan oxpHomepHbIii MaccuB U3 150 ciaydailHbIX L€JIBIX YKcen B auarnazoHe ot 14 mo 37
BKJIIOUUTENbHO. BpiBecTn Te uMcia, KOTOpble Hauboyiee pPEaKo BCTPEUAIOTCS B MAcCUBE U
KOJIMYECTBO UX MoBTOpeHui. [losncyer konuuecTBa MOBTOPEHUN AJs yucia OQPOPMHUTH B BUJE

(GyHKIMH.
Pa3znen 4.

1. Co3nmaTe Kiacc g XpaHeHus1 KajeHaapHbiX AaT. O0ecrneuynTh BO3MOKHOCTh PabOTHI C
JTaTaMu B Pa3IMYHBIX opMaTax, U3MEHEHHUsI AaThl HA 3aJaHHOE KOJMm4ecTBO aHel. [leperpy3utsb
OTEpaLUIO «—» JIJIsl HAX0XK/ICHUS Pa3HOCTH JaT U omepanuu cpaBHeHud. /s kinacca onpenenuThb
oneparop <<. Cranmaptabie GyHKIUU U TUIBI C 111 paboTHI C JaTaMu HE HCTIOJIb30BaTh.

2. Co3gaTh KJ1acc Uisl XpaHEHHS! CTPOK. 3amporpaMMHUpPOBaTh METOIbI TTOUCKA TTOJACTPOKH,
KOMMPOBAHUSI, 3aMEHbl W yAaJeHWs 3aJaHHOW NOACTPOKU, ONPEACNEHUS IJIUHBI CTPOKH.
[leperpy3uth omnepanuio «+» sl KOHKaTCHAIIMU CTPOK, OTEPALMIO MPUCBANBAHUS U OTIEPAILIUIO0
WHJIEKCUPOBaHMUS (T.K. OTIEPATOP B3SATHUSI MHACKCA MOXKET MOSIBISTHCS KaK CJIeBa, TaK M CIpaBa OT
omeparopa TpUCBaWBaHUsA, TO (YHKIUS [ODKHA Bo3Bpamath char&) ¢ mpoBepkoi
JOTTYCTUMOCTHU UHJIEKCA.

Paspean S.

1. Co3marp Kjacc Juisi XpaHEHHs] OJHOMEPHBIX IICJIOYMCICHHBIX MaccuBOB. OOecnednTh
BO3MOXHOCTh 33/IaHHs KOJIMYECTBAa AJIEMEHTOB M 0a30BOI MHAEKcCAlMH. 3arporpaMMHpOBATh
METO/1bI TIOUCKA JIEMEHTOB U COPTUPOBKH. [leperpy3uts onepanuu Ajs CI0KEHUsI U BBIYUTaHUS
BeKTOpoB. Ileperpy3uTh omnepanuio HHIEKCUpOBaHHUA (T.K. ONEpPaTOp B3STHS HMHJIEKCA MOXKET
MOSIBJISITBCS KaK CjeBa, TaK M COpaBa OT oOleparopa MpHCBauBaHUS, TO (YHKLUMS JOJDKHA
BO3Bpamiarh int&) ¢ MpOBEPKON JOMYCTUMOCTH MHICKCA.

2. Co3patp KJacc j1s1 XpaHeHHsI 0ObIKHOBEHHBIX Apo0Oei. 3arporpaMMHpoOBaTh METOJ
cokpaienus apoou. Ileperpysuts apudmernyeckue oneparuu. /st kiacca onpeaeauTb
onepatop <<. [IperxycMoTpeTh BO30YXAEHHE UCKIIFOUUTEIbHBIX CUTyalu (IIpU JeIEHUH Ha
HOJIb, IEPETIOIHEHUN).



IIpunoxenne 2

OneHounble cpeacrea AJisi MpoBEeACHUS l'lpOMe)KYTO‘lHOﬁ arrecranmu

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

Kon
WHAUKATOpa

Nuankatop JOCTUXKEHUS] KOMIIETEHIUH

OneHouHbIe CpesicTBa

OIIK-8: Cnioco6HOCTH K GopMaTU3aLUN U AJITOPUTMH3ALMHU MOCTABJIEHHBIX 32124, K HAMUCAHUIO NPOTPAMMHOI0 KOJa ¢
HCNO0Jb30BAHNEM 3BIKOB IPOrPpaMMHPOBAHUSA, ONIPelesIeHUs] U MAHUNYJTMPOBAHUS JAHHBIMH M 0()OPMJIEHHIO TPOrPAMMHOI0 KO/Ia B
COOTBETCTBMHU YCTAHOBJIEHHBIMH TPeOOBAHUAMHU

OIIK-8.1

Omnpenenser CpeacTBa pa3paboTKu
nporpaMMHBIX CpCACTB JIsI  PCIICHUA
MPaKTUYECKUX 3a/lady NpodeccuoHanTbHON
JEATeIbHOCTH

HepeueHb meopemu4deckKux 60npocoe

—

OnemeHThI sf3b1Ka Cu. KOHCTAaHThI, HAEHTU(PUKATOPBI, KIIFOUEBBIE CIIOBA.

2.  Tunel naHHbIX U UX 00bsBIeHKE. L{enbie U BelleCTBEHHBIE THIIHI.
[Tepeuncingemblil THIL

3. Tunel JaHHBIX U UX 00bsBIEHUE. YKa3aTenu. Onepanuu pasaipecannuy u
ajpeca. AnpecHas apupMeTHKa.

4.  Beipaxxenus. Onepanpl 1 oniepanuy (yHapHbIe, OMHApHBIC, TEPHAPHBIE).
IIpaBuna npeoOpa3oBaHUs TUIIOB.

5. Omneparopsl s3p1ka Cu. OnepaTop BelpaXkeHHE, COCTaBHOM oneparop, ornepaTopsl
YCJIIOBHOTO TIEPEX0/a.

6. OpFaHH?;aL[PISI HUKIMYCCKUX BBIYUCIIUTCIBHBIX ITPOUCCCOB C TIOMOIILIO
onepatopos for, while, do while.

7.  Opranuzanus BBOJa-BbiBoja B si3bike Cu. @opmMaTHBIN BBOA-BBIBO/I.

8. Maccussl. UHAEKCHBIE BBIpaXeHHs. XpaHEHUE B TAMSATH OJTHOMEPHBIX U
MHOTOMEPHBIX MACCUBOB.

9. Maccusbl. OCHOBHBIE QITOPUTMBI UX 00pabOTKHU. BBOI-BBIBOJI, MOUCK
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17.
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IKCTpPEMYMa, COPTUPOBKA.
Crpykrypsl 1 00beinHeHus. Bapuanthele cTpykTypsl. [loss Ourtos.
[IpaBuna onpenenenHus NEpeMEHHbIX U TUNOB. HUIManu3anys JaHHbIX.
Onpenenenue 1 BeI30B QPyHKIHHA. DakTHyecKre U GopMabHbIE TTapaMeTphI.
Omnpenenenue u BbI30B PyHKIMH. [lepenaua MaccMBOB U yKazaresnei Ha
GyHKIHH.

Omnpenenenue u BeI30B pyHKUUN. [IpenBapurenpHas MHULMATN3ALUS

napamMeTpoB, (QYHKIIUHU C TIEPEMEHHBIM YHCIIOM mapaMeTpoB. [lepenaua
napamMeTpoB (PyHKIIMH main.

Bpewms xku3HU 1 0071aCTh BUAMMOCTH NPOrpaMMHBIX 00beKTOB. Kiiacchl maMsTH.
WNuunnmanuszanyst rio0aibHbIX U JIOKaJIbHBIX IEPEMEHHBIX

Juaamuaeckne 00beKThl. CTIOCOOBI BBIJICIICHUS U OCBOOOXKICHUS MTAMSITH.
JInHENHBI OAHOCBA3HBIN CITUCOK.

Jlunamuyeckre MaccuBbl. OCOOCHHOCTH BBIJICICHUS U OCBOOOXKICHHS TaMsATH
JUTsl MHOTOMEPHBIX MAaCCUBOB.

JlupexTuBsl npenpoueccopa. MakpoonpeaeneHus.
OOBEKTHO-OpUEHTHPOBAHHBIN TIOJIXO/ K TIpOTpaMMUpoBaHuto. Kiaccsl.

OOBEKTHO-OPUEHTUPOBAHHBIH MOIXO K MPOrpaMMHpoBanuto. MHuIInanm3amnus
U paspyiieHue o0beKkToB. KOHCTPYKTOPBI M 1€CTPYKTOPHI.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIXO K MPOrpaMMHUpoBaHni0. OrpaHuveHus
JOCTyIa K WwieHam Kiacca. Jpy3ps kiacca.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIXO K IporpamMmupoBannto. HacnenoBanue.
IIeperpyska onepanui.

Opranu3zanus BBoAa-BbIBoAA Ha si3bike C++. [loTokM BBO/a-BBIBOJIA.
[Tabm0HBI QpyHKIHH.
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Nuaukatop JOCTUXKEHUSI KOMIIETEHIUH

OneHouHbIe CpesicTBa

26. 1IlaGaoHBI KIaCCOB.
27. bubmmoreka STL. JIpyrue OnbInoTeKn KOHTEHHEPHBIX KJIACCOB.

28. OOpaboTKa UCKIIOUUTENBHBIX CUTYAIHH
Ilpaxmuueckue 3a0anus

1. Cozparb knacc ajst XxpaHeHus Temneparyp B mkanax Llenscus u @apenreiita
(mpu nepeBoie u3 mkaisl Llenbcust B mkany @apeHreiTa uCX0IHOE YHCIIO
YMHOXarOT Ha 9/5 u npubasisrot 32). Jns knacca onpenenuts apupmMeTudeckue
OoIlepaly U omnepanuio <<.

2. Co3pathb Kinacc AJis XpaHEHHUs Macc TeJl B rpaMMax, KWJIorpaMMax U TOHHax. J{is
KJ1acca OIpeeuTh apu(pMETHUECKHE OTIEPALlUU U ONEPALIUI0 <<.

3. Tleperpy3utsb onepanuio «*» s Ki1acca matrix, OCyIIeCTBIISIONIYIO
NepeMHOXKEHNE MaTpull. B ciaydae HEBO3MOXKHOCTHU 3TOH Onepanyuy —
BO30YIUTh UCKIIIOUEHUE.

4. Co3aarb (YHKIIUIO, OCYIIECTBISIONIYIO BRIUMCICHUE KOPHEH KBaIpaTHOTO
ypaBHEHU. B ciyyae HEBO3MOXHOCTH 3TOM Oollepaliui — BO30YIUTh
UCKIIIOUECHHE.

5. Co3pgarb KJ1acc s XpaHEHMsI LIEIIbIX YHCEN B IBOMUHOM U JECSITEPUUHON
cucTeMax cuucieHnus. /s kinacca onpeaenuTs apupMeTHIeCKHe Onepaunuu 1
oIepauIo <<,

6. Co3garb KJ1acc AJ1s XpaHEHHsI MHOXKECTBA ITPOCTHIX YHCEN 3a/1aHHOTO HaIla30Ha.
Onpenenuts METO1bl MPOBEPKH MPUHAITIEKHOCTH 3a/IaHHOTO YMCIa JUana3oHy,
OTpe/IeNIEHUs] KOJINYECTBA YUCEI, IOJTYUEHHS MPEABIAYIIETO U CIEAYIOUIET0
yucna u T.4. JJIst Kinacca onpeaeanTh onepanui <<,

7. Co3narh mabioHHYIO QYHKIMIO JJ1 HAXO0KICHUS BCEX MHJIEKCOB MUHUMAJIBHBIX
(MaKCHUMAaJIbHBIX) 3JIEMEHTOB OJIHOMEPHOTO MacCHBa.

8. Co3parh Kjacc sl TEHEPALUY LENbIX U BEIIECTBEHHbIX YHCEN U3 3aJaHHOTO

Jara3oHa.
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10.

1.

12.

13.

14.

15.

16.

Co3nath QPyHKIINIO, OCYIIECTBISIONIYIO HAX0K/IEHUE KOPHEN CHUCTEMBI ABYX
JMHEIHBIX YpaBHEHUH (1Ba HEU3BECTHBIX). B cilyyae HEBO3MOXKHOCTH 3TOM
ornepanuy — BO30YAUTh UCKIIIOYECHHUE.

CoznaTh GYHKLHMIO JUIsl BBIYUCIIEHUS 3HAUYEHUS OIIPENIETICHHOIO HHTErpasia
METO/I0M NPSAMOYTroJbHUKOB. OTHUM U3 IapaMeTPOB 3TOM (PYHKIUU JOJKEH
OBITh yKa3aTellb Ha TIOUHTETPATLHYIO (QYHKIIHIO.

Co3aath (QYHKITUIO 7151 BBIYMCIICHUS 3HAYEHUS! KOPHSI HEJTMHEHHOTO YpaBHEHUS
f(x)=0 meTomom mosoBuHHOTO AeneHus. OQHUM U3 TApaMeTPOB ATOH PyHKIUU
JOJKEH OBITh yKa3arenb Ha QyHKIUIO f(X).

CoznaTh QYHKLHNIO JUIsl BBIYUCIIEHUS 3HAYEHHS SKCTPEMYyMa HEJTMHEWMHOTO
ypaBHeHus f(x)=0 meTonom nenenus Ha Tpu 9acTH. OAHUM U3 TAPAMETPOB ITOM
(byHKIMU T0JDKEH OBITh yKa3aTenb Ha GyHkmmio f(X).

Co3aate Kiacc sl XpaHeHHsI CKOPOCTe Tel B M/c U kM/4. J{71st kimacca
ONPEIENUTh apu(PMETHUECKUE OTIEpPaLIMM U ONleparuio <<.

Coznath Kjacc Juid XpaHEHUS] MHOXKECTBA TPEYroJIbHUKOB. TpeyrojbHUKH
3a1alI0TCsI  KOOpAMHATAMH  BepIIMH. Ecim  3alaHHBIA  TPEyroJIbHUK  HE
CylIecTByeT — BO30yIUTh HCKItoueHHe. Pa3paborate MeTOaBpl MOJCYETaA
IUIOLIA/IM U TIEpUMETpA.

Co3mare Kjacc JUis XpaHEHHsS KalleHJapHbIX faT. OOecrneduTh BO3MOKHOCTH
paboThl ¢ JaramMu B pa3iuyHBIX (opMaTax, W3MEHEHHs JaThl Ha 3aJaHHOE
KomyecTBO aHeH. [leperpy3uts onepamnuio «—» st HAX0XKIESHHS pa3HOCTH JIaT U
omepanuu cpaBHeHHs. {1 kiacca ompenenuTh omneparop <<. CraHzapTHbBIE
¢bynkuuu u Tunsl C s paboThl ¢ JaTaMu HE UCTIONIB30BaTh.

Coznath Kjacc sl XpaHEHHWs CTPOK. 3amporpaMMHUpOBAaTh METOJbI IOHUCKA
MOJACTPOKH, KONMPOBAaHUS, 3aMEHbl W YyJaJ€HUd 3aJaHHOW IIOJCTPOKH,
OTpe/eNIeHUs] IIUHbI CTPOKU. lleperpy3uts omnepanuio «+» JUisi KOHKaTEeHaIUU
CTPOK, OIEPALIMI0 IPUCBAWBAHMS M ONEpAIUI0 MHJAEKCUPOBAHUS (T.K. OIEepaTrop
B3SITUSl MHJEKCA MOXKET MOSIBIATHCS Kak CJleBa, TaK M clpaBa OT olepaTopa
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17.

18.

MpUCBaMBaHus, TO (QYHKIHS JOJDKHA BoO3Bpamarhk char&) ¢ TpoBepKoi
JOIYCTUMOCTH MHJIEKCA.

Co3mate Kijacc Ui XpaHEHHWS OJHOMEPHBIX IIEJIOYMCICHHBIX MAacCCHBOB.
OOecrnieynuTh BO3MOKHOCTH 33/IaHUSl KOJIMUECTBA JJIEMEHTOB M 0a30BOM
MHJIEKCAIIMH. 3anporpaMMHUPOBAaTh METOIBI MOMCKA AJIEMEHTOB M COPTHPOBKH.
[leperpy3uth omepanuu ajsl CIOKEHUS W BBIUMTAHUS BEKTOpOB. Ileperpy3uth
OTIepalI0 UHAEKCUPOBAHUS (T.K. OIepaToOp B3SATHUSA WHAECKCA MOXKET MOSBIATHCS
Kak ClieBa, TaK M CIpaBa OT olepaTopa MPUCBAMBAaHUA, TO (YHKIUS TOJDKHA
BO3BpAIIaTh int&) ¢ IPOBEPKOU JIOMYCTUMOCTH HHJIEKCA.

Co3mare Kimacc i XpaHEHHsT OOBIKHOBEHHBIX JpoOeid. 3amporpamMMHpOBaTh
MeTOoJ cokpameHusi npobu. Ileperpy3uts apudmernueckue omnepanuu. Jlis
KJ1acca ONpPEaACIUTh oreparop << IIpenycmotpers BO30YXJIeHHE
VCKJTIOUUTEIBHBIX CUTYaIHid (IIPY IeJIEHUH Ha HOJIb, IEPENOTHEHUH)

OIIK-8.2

Pa3pabarbiBaeT aaropuTMbl U IpOTrpaMMbl
JUIsL  pelleHus — INPUKIAIHBIX  3a1a4
Pa3IMYHBIX KJIACCOB

HepeueHb meopemu4decKkux 60npocoes

—

OnemenTsl s3pika Cu. KOHCTAaHTHI, HACHTU(DUKATOPHI, KIIIOYEBBIE CIIOBA.

Tunel naHHBIX U UX 00BsABICHUE. Llenble U BelleCTBEHHBIE THIIBI.
[Tepeuncingemblii THIL

Tunel naHHBIX U UX 00OBsABICHUE. YKa3aTenu. Onepanun pazajapecanuu u
aapeca. AapecHast apumMeTuka.

Bripaxkenus. Oniepansl u onepanyu (yHapHbIe, OUHApHBIE, TEPHAPHBIE).
IIpaBuna nmpeoOpa3oBaHUs TUIIOB.

Omnepatopsl si3p1ka Cu. Onepatop BeIpaXkeHre, COCTABHOM OnepaTop, ornepaTopbl
YCIIOBHOTO MEpexoa.

OpFaHH?;aL[PISI HUKINMYCCKUX BBIYUCIIUTCIBHBIX IIPOUCCCOB C TIOMOIIBLIO
onepatopos for, while, do while.

OpraHmauI/m BBOJAa-BbIBOJA B SA3BIKC Cu. CI)OpMaTHBIf/'I BBOJ-BBIBO/I.
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16.

17.

18.
19.
20.

21.
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Maccussl. IH1ekCHBIE BBIpaKeHUS. XPAHEHHUE B MIAMSTH OJTHOMEPHBIX U
MHOTOMEPHBIX MaCCUBOB.

MaccuBbl. OCHOBHBIE ITOPUTMBI UX 00paboTKH. BBOA-BBIBOI, TOUCK
AKCTpEMYMa, COPTHUPOBKA.

Crpykrypsl 1 00beiuHeHus. Bapuanthelie cTpykTypsl. [1oms OuTos.
[IpaBuna onpeneneHus: nepeMEHHBIX U TUNOB. MHUITMan3anus J1aHHbIX.
Onpenenenne u Bei30B PyHKni. @akTudeckue U GopMaabHbIC TAPAMETPHI.
Omnpenenenue 1 BbI30B PyHKIMH. [lepenaua MaccMBOB U yKazaresnei Ha
byHKINH.

Omnpenenenue u BbI30B QpyHKIUH. [IpenBapurenbHas HHUIMATIAZAIUS

apaMeTpoB, (PyHKIIMHU C IEPEMEHHBIM YHCIIOM napameTpoB. [lepenaua
napamMeTpoB (QyHKIIMH main.

Bpewms ku3HU 1 0071aCTh BUAMMOCTH NPOrpaMMHBIX 00beKTOB. Kiiacchl maMsTH.
WNuunnmanuszanys rio0albHbIX U JTOKaJIbHBIX TIEPEMEHHBIX

Juaamuaeckrue 00beKThl. CIOCOOBI BBIICIICHUS M OCBOOOXKICHUS TTAMSITH.
JIMHENHBIN OAHOCBA3HBIN CITUCOK.

Jlunamuyeckre MaccuBbl. OCOOCHHOCTH BBIJICICHHUS U OCBOOOXKICHHS aMsATH
JUTsl MHOTOMEPHBIX MAaCCUBOB.

JlupexTuBsl npenpoueccopa. MakpoonpeaeneHus.
OOBEKTHO-OPUEHTHPOBAHHBIN TIOIXO K TIpOTpaMMHUpoBaHuto. Kiacchl.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIX0 K MPOrpaMMHUpoBaHni0. MHUInanu3anus
U paspyiieHue o0beKkToB. KOHCTPYKTOPBI M 1€CTPYKTOPHI.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIXO K MPOrpaMMHUpoBaHni0. OrpaHuveHus
JI0CTyIa K WieHaM Kiacca. Jpy3ss Kiacca.

. OOBEeKTHO-OPUEHTUPOBAHHBIN MOAX0] K MporpaMMupoBanmio. Hacnenosanue.
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23.
24.
25.
26.
27.
28.

IIeperpyska onepanui.

Opranu3zanys BBoAa-BbIBoAA Ha si3bike C++. [IoTokM BBO1a-BBIBOJIA.
[Tabm0HBI QyHKIHHA.

[I1aG10HBI KJIACCOB.

bubnuorexa STL. /Ipyrue 6M06I10TEKN KOHTEHHEPHBIX KJIACCOB.

O0paboTKa NCKITFOUUTENFHBIX CUTYAIHH

Ipaxmuueckue 3a0anus

Co3znatp Kkinacc s XxpaHeHus Temneparyp B mkanax Llenscus u @apenreiita
(mpu mepeBoie u3 mkainsl Llenbcust B mkany @apeHreiTa uCXoIHOE YHCIIO
yYMHOXarOT Ha 9/5 u npubasisror 32). Jns kinacca onpenenuts apupmMeTudeckue
OoIlepalluy U oIepaluio <<.

CoznaTh Ki1acc i XpaHEeHUsl Macc TeJl B rpaMMax, KWjaorpaMMax U ToHHax. Jlis
KJj1acca OIpeieuTh apu(pMETHUECKHE OTIEpallui U ONEPALINI0 <<.

[eperpy3uth onepanuio «*» ajs Kiacca matrix, OCyIIeCTBISIFOIIYIO
NepeMHOXKEHHE MaTpull. B ciaydae HEBO3MOXKHOCTHU 3TOH Onepari —
BO30YIUTh UCKIIIOUEHUE.

Co3natb PyHKIIHIO, OCYIIECTBISIONIYIO BBIYUCICHIE KOPHEH KBAIPaTHOTO
ypaBHEHU. B ciyyae HEBO3MOXKHOCTH 3TOM Oollepaliui — BO30YIUTh
UCKIIIOYEHHE.

CoznaTh Kiacc Ui XpaHEHUS LEJIbIX YMCENl B IBOMYHON U IECATEPUYHOM
cucTeMax cuucieHnus. [[ns kinacca onpeaenuTs apupMeTHYeCKre onepanun 1
oIepauIo <<,

CoznaTh Ki1acce Ui XpaHEeHUs] MHOYKECTBA MPOCTHIX YHCEN 33JJaHHOTO JUara3oHa.
Onpenenutbs METO1bl MPOBEPKH NMPUHAIIEKHOCTH 3a/JaHHOTO YMCIa JUana3oHy,
OTpe/eNIEHUs] KOJINYECTBA YUCEI, IOJTYUEHUS MPEABIAYIIETO U CIAEAYIOIIETO
yucna u T.4. JJIst Kiacca onpeaeanTh onepanun <<,

Co3znath mabioHHYI0 QYHKIMIO )11 HAXO0KICHHS BCEX MHJIEKCOB MUHUMAJILHBIX
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15.
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(MaKCHUMAaJIbHBIX) 3JIEMEHTOB OJITHOMEPHOTO MacCHBa.

Co3aate Kiacc s TeHepalfy HeNbIX U BEMIECTBEHHBIX YHCEN U3 3aJaHHOTO
Jarna3oHa.

CoznaTh (QyHKIINIO, OCYIIECTBIISIONYIO0 HAX0K/I€HUE KOPHEN CUCTEMBI ABYX
JMHEIHBIX YpaBHEHUH (1Ba HEU3BECTHBIX). B cilyuae HEBO3MOXKHOCTH 3TOM
orepanuu — BO30YJIUTh UCKITIOUEHHE.

Co3aarp (YHKIUIO 7151 BBIYMCIICHUS 3HAUEHUS OTPEIETICHHOTO HHTErpasa
METOJIOM MPSMOYTOJIbHUKOB. OHUM U3 TapaMeTPOB ATOH QYHKIIMH JOIDKEH
OBITh yKa3aTellb Ha TIOUHTETPATLHYIO (QYHKIIHIO.

Co3aath (QYHKITUIO 7151 BBIYMCIICHUS 3HAUEHUS! KOPHSI HEJTMHEHHOTO YpaBHEHUS
f(x)=0 meToom mosioBuHHOTO AeneHus. OQHUM U3 TTApaMeTpoB ATOH QpyHKINU
JOJKEH OBITh yKa3arenb Ha QYHKIUIO f(X).

Co3narh (YHKIUIO 7151 BBIYMCIICHUS 3HAUEHUS SKCTPEMyMa HEJIMHEHHOTO
ypaBHeHus f(x)=0 MeTonom aenenus Ha Tpu yacTH. OZHUM U3 ITAPAMETPOB ITOM
(byHKIMU T0JDKEH OBITh YKa3aTenb Ha GyHkmmo f(X).

Co3aate Kiacc sl XpaHeHHsI CKOPOCTel Tel B M/c ¥ kM/4. J{71st kimacca
OTIPEICNTUTh apu(PMETUUECKUE OTIEPAINH U OTIePAIHi0 <<,

Co3mare Kiacc sl XpaHEHUST MHOKECTBA TPEYrOJbHHUKOB. TpeyroibHUKU
3a1alI0TCsI  KOOpAMHATAMH  BepIIMH. Ecim  3alaHHBIA  TPEyroJIbHUK  HE
CyIIeCTBYeT — BO30yIWTh HCKItOYeHHe. Pa3paboTarb MeToabl MoOJcCUeTa
TUTOIIAJIA U TIEpUMETPA.

CoznaTh Kjacc A XpaHEHUs KajleHAapHbBIX naT. ObOecrneduTb BO3MOKHOCTD
paboThl ¢ JaramMu B pa3iuyHBIX (opMaTax, W3MEHEHHs JaThl Ha 3aJaHHOE
KOJIM4EeCTBO JHEN. [leperpy3uTs onepamuio «—» s HaX0KJIeHUS pa3HOCTHU AaT U
omnepauuu cpaBHeHus. s knacca onpenenuts omneparop <<. CraHgapTHbIe
¢bynkuuu u Tunsl C st paboThl ¢ JaTaMu HE UCTIONB30BATh.

Coznate Kjacc sl XpaHEHHWsS CTPOK. 3amporpaMMHUpPOBAaTh METOJbl TOHCKA
MOJACTPOKM, KONMPOBAHUS, 3aMEHbl U YJAJEHUd 3aJaHHOW TOJCTPOKH,
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17.

18.

OTIpeJIeNIeHUs] JTUHBI CTPOKH. lleperpy3uTh omnepamnuio «+» I KOHKATCHAINH
CTPOK, OTIEPAIlNI0 TIPUCBAUBAHMS M OTIEPAIUI0 MHICKCUPOBAHUS (T.K. OIEpaTop
B3SITUSl MHJIEKCA MOMET MOSBIATHCS Kak CJlIeBa, TaK M CIpaBa OT orepaTopa
MpUCBaMBaHus, TO (QYHKIHS JOJDKHA Bo3Bpamarhk char&) ¢ mTpoBepKoi
JOIYCTUMOCTH MHJIEKCA.

Coznath Kjacc s XpaHEHUS OJHOMEPHBIX LEIOYUCIEHHBIX MAacCHBOB.
OOecrnieynTh BO3MOKHOCTh 33/IaHUSI KOJIMYECTBA OJJIEMEHTOB M 0a30BOM
HHJIEKCAlNK. 3amporpaMMUpOBaTh METOJbl MOMCKA SJIEMEHTOB M COPTHUPOBKH.
[leperpy3utb omepamnuu i CIOXKEHUS W BBIUMTAHUS BEKTOpOB. [leperpy3uth
OTIEPALINIO UHIEKCUPOBaHUA (T.K. ONEpaTOp B3SITUSI MHJIEKCA MOKET TMOSBISATHCA
KaK clieBa, TaK WU CIpaBa OT OlepaTopa MPHUCBAUBAHUS, TO (PYHKIMS JIOJKHA
BO3BpAIIaTh int&) ¢ IPOBEPKOH IOMYCTUMOCTH HHJIEKCA.

Co3znatp Kinacc JUIsi XpaHeHUs 0OBIKHOBEHHBIX JApo0Oeii. 3arporpaMMUpoBaTh
METO/ Cokpaiienus ipoou. [leperpy3uts apupmernyueckue onepanuu. Jms
KJ1acca omnpeneiuTh oneparop <<. [IpemycMoTpeTh BO3OYKICHHE
HCKIIFOUUTENIbHBIX CUTYaAIui (TIpH JIEJICHUU Ha HOJIb, NTEPENOJIHEHNUN)

OIIK-7: CniocoGeH y4acTBOBATh B HACTPOIKe M HAJIaJKe POrPaMMHO-aNNAPATHBIX KOMILIEKCOB

OIIK-7.1

OreHuBaet paboTOoCrOCOOHOCTh
IIPOrpaMMHO-AIIIapATHEIX KOMIUIEKCOB

HepeueHb meopemu4decKux 60npocoe

OnemenTsl s3pika Cu. KOHCTAaHTBI, HACHTU(DUKATOPHI, KIIIOYEBBIE CIIOBA.

Tunbl naHHBIX U UX 00BsABICHUE. Llenble U BelleCTBEHHBIE TUIIHI.
[Tepeuncingemblil THIL

Tunel naHHBIX U UX 00BsABICHUE. YKa3aTenu. Onepanun pazajapecanuu u
ajpeca. AnpecHas apupMeTHKa.

Bripakenus. Oniepansl 1 onepanyu (yHapHbIe, OWHApHBIE, TEPHAPHBIE).
IIpaBuna nmpeoOpa3oBaHUs TUIIOB.




Kon
WHAUKATOpa

Nuaukatop JOCTUXKEHUSI KOMIIETEHIUH

OneHouHbIe CpesicTBa

10.
1.
12.
13.

14.

15.

16.

17.

18.
19.

Omnepatopsl si3p1ka Cu. Onepatop BeIpaXkeHre, COCTaBHOM ONepaTop, ornepaTopbl
YCIIOBHOTO NEepexoa.

OpFaHH?;aL[PISI HUKIMYCCKUX BBIYUCIIUTCIBHBIX IIPOUCCCOB C TIOMOIIBIO
onepatopos for, while, do while.

Opranu3zanus BBOAa-BbIBOA B sA3bIke Cu. @OopMaTHBIN BBOA-BBIBOJ.

Maccussl. IH1eKCHBIE BBIpaKeHUS. XPAHEHHUE B MIAMSITH OJTHOMEPHBIX U
MHOTOMEPHBIX MACCUBOB.

Maccusbl. OCHOBHBIE aITOPUTMBI UX 00paObOTKHU. BBOI-BBIBOI, TOUCK
JKCTPEMYMa, COPTUPOBKA.

Crpykrypsl 1 00beinHeHus. BapuantHele cTpykTypsl. [loss Ourtos.
[IpaBuna onpeneneHus NEpeMEHHbIX U TUNIOB. HUIManu3anys JaHHbIX.
Onpenenenne u BeI30B PyHKUNN. DakTHueckre U (popMalbHbIE TApaMETPBHI.

Omnpenenenue 1 BbI30B PyHKIMH. [lepenaua MaccMBOB U yKazaresnei Ha
byHKIHIH.

Omnpenenenue u BeI30B pyHKUUN. [IpenBapurenpHas MHULMATIU3ALUS
apaMeTpoB, (PyHKIMU C IEpEMEHHBIM YHCIIOM NapameTpoB. Ilepenaua
napamMeTpoB (PyHKIIMH main.

Bpewmst xu3HU 1 0071aCTh BUAMMOCTH NPOrpaMMHBIX 00beKTOB. Kitacchl maMsTH.
WNuunnmanuszanyst riodaibHbIX U JIOKaJIbHBIX TEPEMEHHBIX

Juaammaeckrue 00beKThl. CIOCOOBI BBIJICIICHUS M OCBOOOXKICHUS TTAMSITH.
JIMHENHBIN OAHOCBA3HBIN CITUCOK.

Jlunamuyeckre MacCUBBI. OCOOESHHOCTH BBIJICICHUS U OCBOOOKICHUS ITaMSTH
JUTsl MHOTOMEPHBIX MAaCCUBOB.

JlupexTuBsl npenpoueccopa. MakpoonpeaeneHus.
OOBEKTHO-OpUEHTHPOBAHHBIN TIOIXO/ K TIpOTpaMMUpoBaHuto. Kiaccsl.
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Nuaukatop JOCTUXKEHUSI KOMIIETEHIUH

OneHouHbIe CpesicTBa

20.

21.

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

28

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIXO K MPOrpaMMHUpoBaHni0. MHUInanu3anus
U paspyuieHue o0beKToB. KOHCTPYKTOPHI M IECTPYKTOPHI.

OOBEKTHO-OPUEHTUPOBAHHBIH MOIX0 K MPOrpaMMHUpoBaHni0. OrpaHuveHus
JOCTyIa K WwieHaMm Kiacca. Jpy3ps kiacca.

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIX0 K IporpammupoBannto. HacnenoBanue.
IIeperpyska onepanui.

Opranuzanus BBo1a-BeIBoAa Ha s3b1ke C++. [loTokH BBOJa-BBIBOIA.
[ITabm0HBI QPyHKIHH.

[I1aG10HBI KJIACCOB.

bubnuorexa STL. /Ipyrue 6M06I10TEKN KOHTEHHEPHBIX KJIACCOB.

. O6paboTKa UCKITIOYUTEIBHBIX CUTYallui

Ipaxmuueckue 3a0anus

Co3znatp Kkinacc i1s XxpaHeHus Temneparyp B mkanax Lenscust u @apenreiita
(mpu nmepeBoe u3 mkainsl Llenbcus B mkany @apeHreiTa nCX0IHOE YUCIIO
YMHOXarOT Ha 9/5 u npubasisrot 32). Jns kinacca onpenenuts apupmMeTudeckue
OoIlepaluy U omNepanuio <<.

CoznaTh Ki1acce Ui XpaHEeHUsl Macc TeJl B rpaMMax, KWjaorpaMMax U ToHHax. Jlis
KJ1acca OIpeeuTh apu(pMETHUECKHE OTIEPAlluU M ONEPALINI0 <<.

[eperpy3uth onepanuio «*» ajs Kiacca matrix, OCyIIECTBISTFOIIYIO
NepeMHOKEHNE MaTpull. B ciaydae HEBO3MOXKHOCTHU 3TOH OInepanuy —
BO30YIUTh UCKIIIOUEHUE.

Co3natb pyHKIIHIO, OCYIIECTBISIONIYIO BHIYUCICHIE KOPHEH KBAIpaTHOTO
ypaBHEeHH. B ciryuae HEBO3MOKHOCTH 3TOM Onepanui — BO30YAUTh
HCKIIIOYEHHE.

CoznaTh Ki1acc Ui XpaHEHUs LeJIbIX YHCEN B IBOMYHON U IECATEPUYHON
crcreMax cuucieHus. [ kimacca onpenenuTs apuMeTndeckue ornepannu 1




Kon
WHAUKATOpa

Nuaukatop JOCTUXKEHUSI KOMIIETEHIUH

OneHouHbIe CpesicTBa

10.

1.

12.

13.

14.

15.

oIepauIo <<,

Co3math Kiacc sl XpaHEHHsI MHOKECTBA MTPOCTHIX YMCEIT 3aJJaHHOTO THaIra3oHa.
OnpenenuTh METOBI MPOBEPKU MPUHAUICKHOCTH 33JAHHOTO YMCIIA IUANa30HY,
OTIpe/ieNIeHUs] KOJTMYECTBA YHCEN, MOTYICHHUS IPEABLAYILETO U CIIeTyIOLIero
yucna u T.4. JJ1s Kinacca onpeaeanTh onepauui <<,

Co3znarh mabioHHY0 QYHKIMIO JJI1 HAXO0KICHHS BCEX MHJIEKCOB MUHUMAJILHBIX
(MaKCHUMAaJIbHBIX) 3JIEMEHTOB OJJTHOMEPHOTO MACCHUBA.

Co3mate Kiacc A1 TeHepalyy HeNbIX U BEMIECTBEHHBIX YHCEN U3 3aJaHHOTO
Jarna3oHa.

Co3nath PyHKIIHIO, OCYIIECTBISIONIYIO0 HAX0K/IEHUE KOPHEH CUCTEMBI BYX
JMHENHBIX YpaBHEHUH (1Ba HEU3BECTHBIX). B cilyuae HEBO3MOXKHOCTH 3TOM
orepanuu — BO30YAUTH UCKITIOYECHHE.

Co3aarh (YHKIUIO JTs1 BBIYMCIICHUS 3HAYEHUS OTPEETICHHOTO HHTEerpasia
METOJIOM IPSMOYTOJILHUKOB. OHUM U3 TTApaMeTPOB 3TOH (PYHKIIMU TOTKEH
OBITh yKa3aTelb Ha MOJUHTETPATbHYIO (DYHKIIHIO.

Co3aath (QYHKITUIO 7151 BBIYMCIICHUS 3HAUEHUS! KOPHSI HEJTMHEHHOTO YpaBHEHUS
f(x)=0 meToom mosioBuHHOTO AeneHust. OTHUM U3 TTapaMeTPOB ATOH PyHKIIMU
JOJKEH OBITh yKa3arenb Ha QYHKIUIO f(X).

Co3aath (YHKIUIO 7151 BBIYMCIICHUS 3HAUEHUS SKCTPEMyMa HEJIMHEHHOTO
ypaBHeHus f(x)=0 meTonom nenenus Ha Tpu 9acTH. OAHUM U3 TAPAMETPOB ITOM
(byHKIMU T0JDKEH OBITh yKa3zaTelb Ha QyHKIuo f(X).

Co3aate Kiacc sl XpaHeHHsI CKOPOCTel Tel B M/c ¥ kM/4. J{71st kimacca
ONpEAENUTh apu(PMETUUECKUE OIIEpPALIMH U OTIepaluio <<.

Co3mare Kiacc sl XpaHEHUST MHOKECTBA TPEYrOJbHHUKOB. TpeyroibHUKU
3aal0TCsI  KOOpAMHATAMM  BEpIIMH. Ecim  3alaHHBIA  TPEYroJIbHUK  HE
CyIIeCTBYeT — BO30yIWTh HCKItOYeHHe. Pa3paboTarb MeToabl MoOJcCUeTa
TUTOIIAJIA U TIEpUMETPA.

COSZIaTB KJIaCC JIA XPAHCHUS KAJICHIAAPHBLIX J1aT. OO0ecIieunTh BO3MOYKHOCTH
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16.

17.

18.

paboThl ¢ naramMu B pa3iuyHBIX (opMaTax, W3MEHEHHs JaThl Ha 3aJaHHOE
KOJIMYECTBO JHEN. [leperpy3uTs onepanuio «—» s HaX0KJIEHUS pa3HOCTHU AaT U
omnepauuu cpaBHeHus. s kinacca ompenenuts omneparop <<. CraHgapTHble
¢bynkuuu u il C ams paboThl ¢ JaTaMu HE UCTIONIB30BAaTh.

Co3mare Kjacc Uil XpaHEHHs CTPOK. 3alporpaMMHpOBATh METOMABI TOMCKA
MOJICTPOKH, KOTHMPOBAHUS, 3aMEHBl W YyJAJICHUS 3aJaHHOW TIOJCTPOKH,
OTIpeJIeNIeHUs] ITUHBI CTPOKH. lleperpy3uTh omnepamnuio «+» I KOHKaTCHAIHH
CTpPOK, OTIEPAIlNI0 TIPUCBAUBAHMS M OTIEPAIUIO0 MHICKCUPOBAHUS (T.K. OIEpaTop
B3STUSl MHJIEKCA MOXET MOSBIATHCS Kak CJleBa, TaK M CIpaBa OT orepaTopa
NMpucBavBaHus, TO (YHKIOHS JIOJDKHA BO3Bpamatk char&) ¢ mpoBepKoi
JOIYCTUMOCTH MHJIEKCA.

CoznmaTh Kjacc s XpaHEHUS OJHOMEPHBIX IEJIOYHMCIECHHBIX MAacCHBOB.
OOecrnieynTh BO3MOKHOCTH 33/IaHUSI KOJIMUYECTBA JJIEMEHTOB M 0a30BOM
MHJEKCAllMM. 3alporpaMMHpOBaTh METOJIbl MOHUCKA 3JIEMEHTOB U COPTHUPOBKHU.
[leperpy3uth onepanuu AJs CIOKEHUS M BBIUMTaHMS BEKTOPOB. lleperpy3utsb
ONepalyI0 UHACKCUPOBaHUS (T.K. OIIEPATOp B3SATHUSI MHJEKCA MOXKET MOSBISTHCS
KaK cjeBa, TaKk M cIlipaBa OT ollepaTopa MPUCBAUBaHUSA, TO (PYHKIUSA JOJDKHA
BO3BpaMIaTh int&) ¢ MPOBEPKOH JIOMMYCTUMOCTH HHJIEKCA.

Co3mate Ki1acc Al XpaHeHHsI 0OBIKHOBEHHBIX po0eii. 3amporpaMMupoBaTh
MeTOJ1 cokpamieHus apoou. [leperpy3uts apupmerndeckne onepamuu. J{s
KJ1acca omnpeneiuTh oneparop <<. [IpemycMoTpeTsh BO30OYKICHHE
VCKJIIOYMTEIBHBIX CUTYaIMH (IIpH I€JIEHUH Ha HOJIb, IEPENOJTHEHHH)




0) Ilopsiiok TIpoBedeHHs] TNPOMEKYTOUHOH AaTTeCTAllMH, MOKA3aTeJlM W KPHUTEPUH
OLICHUBAHUS:

[Ipomexxyrounasi arrecramust 1o aucuuiuinHe «lIpuKiamHOe MPOrpaMMHUpPOBAHHE)
BKIIFOYA€T  TEOPETHYECKHE  BOIPOCHL,  MO3BOJSIONIME  OICHUTh  yPOBEHb  YCBOCHUS
00yJaromuMUCs 3HaHUH, U TIPAKTHYECKUE 3aJJaHHs, BBISIBIIIONINE CTEIIEHh C(HOPMUPOBAHHOCTH
YMEHHH U BIQJCHUH, TPOBOAUTCS B (pOpMeE 3aueTa U dK3aMeHa.

DK3aMEH 10 JaHHOH IUCIMIUIMHE MPOBOIUTCS B YCTHOW (hopMe MO IK3aMEHAIMOHHBIM
ouieraM, KaXIblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHX BOMPOCA M OJHO IMPAKTHYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — o0ydaromuiics JEMOHCTPUPYET BBICOKUI YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKOEe M TIyOOKOe 3HaHHE
y4eOHOTO Marepuaia, CBOOOTHO BBITIONHSCT MPAKTHUECKUE 3aJaHHs, CBOOOJHO OIEpPHpYET
3HAaHUSIMH, YMEHUSMH, IPAMEHSET UX B CUTYAIUSX TTOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 Oamna) — 00yJaroImuiicss 1eMOHCTPUPYET CPEAHUNM YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH: OCHOBHBIC 3HAHHS, YMEHHsS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIC OINMOKH, HETOYHOCTH, 3aTPyAHEHHUS TIpU aHATUTHUYECKUX OTICpAIHsX,
NepeHoCce 3HAHUHM U YMEHHI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YIOBJETBOPUTEIBLHO» (3 Oamia) — oOy4yaromuiicss IEMOHCTPUPYET
MIOPOTOBEIN YpOBEHb CPOPMHPOBAHHOCTH KOMIIETEHIIMA: B XO0JI¢ KOHTPOJIBHBIX MEPOIPHUSTHI
JOIyCKAIOTCSl OIMMOKH, TPOSBISIETCS OTCYTCTBHE OTIEIBHBIX 3HAHWH, YMEHHWH, HAaBBIKOB,
0OyJaroIMICs WCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS TPU OIEPHPOBAHUU 3HAHUSAMH |
YMEHHUSIMU TIPU MX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OIIEHKY «HEeYJI0BJIETBOPUTEJbHO» (2 Oamia) — oOydJarOmIMiics IEMOHCTPHUPYET
3HaHus He Oonee 20% TeopeTHyeckoro marepuaia, JOIMYCKaeT CYHIECTBEHHbIE OIIWOKU, He
MOJKET IMOKa3aTh HHTEIICKTYaIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3aj1a4.

— Ha OIICHKY «HeYyJ0BJIETBOPHUTEJAbHO» (1 Oayn) — oOy4aronuiics HE MOXKET IMOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEICHHUS W OOBICHEHHS WH(POpMAIMHM, HE MOXET IOKa3aTh
MHTEIJUICKTYaJIbHbIE HABBIKHA PEIICHUS IPOCTHIX 33/1a4.



