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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
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[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 KaK CpeJICTBA HCCIIEIOBaHMS,
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)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABISET 9 3adeTHBIX eauHuIl 324 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora—231,9 akaj. yacos:
— ayauTOpHas — 226 akaJ. 4acos;
— BHEAayIuTOpHasd — 5,9 akaj1. 4yacoB

— caMocTosITeNbHas paboTa — 56,4 aka. 4acos;

— MOJArOTOBKA K AK3aMeHy — 35,7 akaj. yaca

CDopMa aTrTeCTanuu - 3a4€T, SK3aMCH

AynuTopHast T =
o | xourakTHas pabora E E Dopma TeKyLero
Paszen/ Tema § (B akaj. yacax) E > Bun 5 KOHTPOJIs Koxn
N — s § 3| CaMOCTOATENLHOM | YONEBACMOCTH U | 0o o
3 2 & paboThI HPOMEXYTOYHOI
Tlek. mab. | mpakT. 29 aTTecTalMu
3aH. 3aH. O &
1. OcHOBHblE KOHCTPYKLIMHU
SI3bIKA BEICOKOT'O YPOBHSI
1.1 Hcropus 1.
BO3HHKHOBEHUS s3bIKOB C CaMocTrosTenbHoe
n C++. Andasut s3bika, n3ydeHue yueOHoun Tposepka OIK-7.1
KOHCTAHTEL, 1 2 2/21 2 1 HAyaHoH HMH/IMBUAYAJIbHBIX OIIK-8. 1:
UJICHTH(HUKATOPBI, JIUTEPATYPBHI. saxaHii OITK-8.2
KJIto4eBbIe cnoBa. [lonsaTne 2. Ilonroroska K ’
NEPEMEHHOM,  OIMCaHUe 11a00paTOpHOMY
MEPEMEHHBIX B IIPOrpaMme 3aHSTHIO
1.2 Tunsl nansbix. [enasre
THITBI JIAHHBIX,
KJ1acCuUKaIUs Ha
3HAKOBBIC M OC33HAKOBEIC,
NPEICTAaBICHHE B HaMSITH
KOMITBIOTEpA.
BemiecTBeHHbIC THITHI, 1.
NOHATHE  MAHTHUCCHI | CaMOCTOHTeHLHO?
HOpsAKA. VYkasareny, HsyHcHne yqe? Hou IIposepka OIIK-7.1,
olepaluy B3sATUA agpeca U 4 411 14 11 HayHHOH HH/IMBUAYAJIbHBIX OIIK-8.1,
pasazpecaum. - 2.?11321;2%; < 3a/laHu’ OI1K-8.2
IepeuncsieMsrit THII
JMaHHBIX. Tum  JaHHBIX niaGopaTopHoMy
void. BrIpaxeHusL. SAHATHIO
OmnepaHabl W OHEPALHU.
VYHapHble, OHHapHbIE U
TepHapHBIC olepaluu.
[IpeoOpazoBanus  THUIIOB
npu BBIYHCIICHHAH




1.3 CtpykTypa C-

nporpammbl.  OmiepaTopsl
s3pika  C. Omneparop-
BBIP&)KEHUE, COCTaBHOM
oreparop.
PasBerBastomuecs 1
aJITOPUTMHUYECKUE )
CaMocTosTenbHoe
KOHCTpyKIu. OnepaTtopbl BVaeHIe VIeOHO
if u switch. IIpumepsr Y‘; a y;oﬁ [IpoBepka OIIK-7.1,
nporpamM. [uxinuueckue 6 9/11 9 Y HHIBUIYaTIbHBIX OIIK-8.1,
JIUTEPATYPHI. N
aJrOPUTMHUYECKUE 3a/laHu’ OI1K-8.2
2. I[loaroroBka
KOHCTpYKIMU. LIUKibI ¢
. J1a60paTOPHOMY
MPEANPOBEPKOIA, c
. 3aHATHIO
MOCTIIPOBEPKOH, c
napameTpoM, C BBIXOJOM
n3 cepenunbl. OnepaTtopbl
while, do while, for, break,
continue. ITpumeps!
porpamMm
1.
1.4 BBOa/BBIBOJ B S3bIKE p?:;aM(e)Ii;()eﬂTeggzggl
C. bubmmoreka stdio.h. qu Ha y: o [IpoBepka OIIK-7.1,
®DopMaTHBI  BBOJ/BBIBOJ 2 4 6 e }:; OH HWHAVBUYAJIBHBIX OIIK-8.1,
¢ysakuusamu printf u scanf. PATYPHI. 3a/1aHui OI1K-8.2
. N 2. I[loaroroska k
DaiiI0BbIi BBOJ/BBHIBOJ
J1a00paTOpHOMY
3aHATHIO
Uroro no pazneny 14 | 19/41 31
2. OCHOBHBIE  CTPYKTYpbI
JAHHBIX
2.1 Maccussl.
OObsBICHNE B IPOrpaMMe. 1.
BbluncieHHe  MHACKCHBIX CamMocTosTenbHoe
BhIpakeHui. CtaHnapTHbIC H3yueHue yuyeOHou
anlg) HUTMBI O6Z[a%OTKI/I y?/l Ha y;0171 Tposepxa OIIK-7.1,
P P 6 9/11 2 ya WH/IMBUAYaJIbHBIX OIIK-8.1,
MacCHBOB — BBOJI/BBIBO]I, JIUTEPATYPHI. N
3a/1aHui OI1K-8.2
o0HyIIeHueE, IIOUCK 2. Ilonroroska K
3aJIaHHOTO u J1a00paTOPHOMY
JKCTPEMAIILHOTO 3aHATHIO
3HAYCHMS, COpPTHPOBKA.
1.
2.2 Ctpyktypsl. Oncanue CaMOCTOHTenLHOE:
n3ydeHue yueOHoin
B porpamMmme. i HAVAHO IIpoBepka OIIK-7.1,
OO0benuHeHHS (union). 4 9 7 ya HWHAVBUYAJIBHBIX OIIK-8.1,
JIUTEPATYpPHI. N
burossie CTPYKTYPBI. 3alaHuH OIIK-8.2
BapuaHTHbBIE CTPYKTYPBI 2. Iloxroroska
11a00paTOpHOMY
3aHATHIO
1.
CamMocTosTenbHoe
23 Onpenenexue myqnel:lze y::SHOH IIposepka OIIK-7.1,
00BEKTOB u THUIIOB. 2 2/21 2 Y HMH/IMBUAYAJIbHBIX OIIK-8.1,
JIUTEPATYpPHI. N
WHaunnmanuzanys JaHHBIX 3a/laHu’ OI1K-8.2
2. [loaroroBka k
11a00paTOpHOMY

3aHATHIO




2.4 Meroapl pocryma K

JJeMEHTaM MacCHUBOB.
Vkazarenu Ha
MHOTOMEPHBIC ~ MAaCCHUBBIL.
AnpecHass  apudmeruka.
JluHaMu4eckoe BhIJCICHUE 1
MaMSTH. Brigenenue )
CaMoCTOsATEIbHOS
[IaMATd B COOTBETCTBHUE C H3yucHHC yaeOHOM
THIIOM yKazaTeJsl. quHa Lo [IpoBepka OIIK-7.1,
Breigenenne mnamsTH 1O 10 | 15/151 10,1 ya WH/IMBUAYaJIbHBIX OIIK-8.1,
N JIUTEPATYPHI. .
HETUNU3UPOBAHHBIN 3aJaHui OIIK-8.2
2. ITogroroBka k
yKa3aTedb. OCHOBHBIE
J1a00paTOpHOMY
OIIMOKH, CBA3aHHBIE C
3aHATHIO
JIMHAMUYECKMM
BBIJIEJIEHHEM MaMSTH.
JluHaMHUYeCcKHe MacCHUBBI.
Peanuzanus cTpykTypsl —
OJIHOCBSI3HBIM  JIMHEHHBIN
CITUCOK
Uroro no pazneny 22 |35/181 21,1
HUroro 3a cemecTp 36 | 54/221 52,1 3a4ér
3. Meronsl  CTPYKTYpHOro
MPOrpaMMHUPOBAHHUS
1.
CaMoCTOsATEIbHOS
3.1 [TIlousarue KI[UH. H3ydeHue yaeOHoi
OmnpeneneHue u Sy:T(?mn quHa yI;{oﬁ Hposepia OIK-7.1,
s EKHHH HI; enaua 6 |18/121 0,1 e }:; o HHIBUIYaTIBHBIX OIIK-8.1,
YHKLIH. P PATYPEL. 3a/1aHui OI1K-8.2
rnapameTpoB 2. I[loaroroska k
11a00paTOpHOMY
3aHATHIO
32 Ykazarenu Ha 1.
GbyHKIHIO. Ipensapu- CaMoCTOSATEIbHOS
TeabHAsd  WMHHALUAIM3AIUSL H3y4eHre yueOHOI
apaMeTpoB ! ¢byHK L11/11/1 YI:/IHa yl?oﬁ Tposepia OIIK-7.1,
d)p < e;ﬁ ¢ me elx}/?gﬂibnv; 4 12/101 0,1 e }:; o WHAUBUAY-AJIBHBIX OIIK-8.1,
YHKIL P PATYPEI. 3a/1aHui OI1K-8.2
YHCIIOM nmapameTpoB. 2. IToaroroBka K
[lepenaua rapaMeTpoB J1a00paTOPHOMY
¢byHKIMY main 3aHATHIO
HUroro no pasneny 10 | 30/221 0,2
4. Pa3paborka MOIYJIBHOIO
MIPOrpaMMHOT0 00eCIIeYEeHHS
1.
CaMoCTOsATEIbHOS
4.1 Tousrue H3ydeHue yaeOHoi
MHOro(aiJIoBoro npoeKra. qu Ha y;oﬁ [IpoBepka OIIK-7.1,
Bpems xu3Hu M 00nacTh 2 6/11 0,1 4 HMH/IMBUAYAJIbHBIX OIIK-8.1,
JIUTEPATYpPHI. N
BUJIMMOCTH JIOKAJIBHBIX H 3aJJaHui OIIK-8.2
2. ITogroroBka k
r100aabHBIX 00BEKTOB
J1a00paTOpHOMY
3aHATHIO
4.2 Hcnone3oBanne 1.
MPOCTPAHCTB HMMEH. CaMoCTOsATEIbHOS
CrangapTHOE H3ydeHue yaeOHoi
n oc)1 SHCTBO UMEH y?/l Ha yl?oﬁ Tposepra OIK-7.1,
pocTp ’ 2 6/11 0,1 4 HMH/IMBUAYAJIbHBIX OIIK-8.1,
ITonb30BaTeNbCKUE JIUTEPATYpPHI. .
3aJIaHui OIIK-8.2
MPOCTPaHCTBA HMMEH. 2. IToaroroBka K
BJio>keHHBIE TPOCTPAHCTBA J1a00paTOPHOMY
HMeH 3aHATHIO




1.

43 JupexTuBbl CaMocTosTenbHoe
npenpoieccopa. H3ydeHue yaeOHoi
HII)/I eI;(TII/IIBa b #include quHa y;oﬁ Tposepxa OIIK-7.1,
p ’ 2 6/11 0,1 Y HMH/IMBUAYAJIbHBIX OIIK-8.1,
JupexTruBa #define. JIUTEPATYPHI. N
3aJIaHui OIIK-8.2
YcnoBHBIE JIPEKTUBBI 2. Ilogroroska k
npenpoieccopa J1a00paTOPHOMY
3aHATHIO
1.
4.4 Ila6moHsl (HYyHKIHH. p?:;aM(e)Ii;()eﬂTeggzzgl
OCHOBHEBIC MO-HATHS. quHa y;oﬁ IIpoBepka OIIK-7.1,
[Tapamerpst 1a0JIOHOB. 2 6 0,1 e }:; . HWHIVBUIYAJIBHBIX OIIK-8.1,
[abmoHbI KJIaCCOB. PATYPBL. 3a/1aHui OI1K-8.2
. 2. ITogroroBka k
ITpumep kouteiinepa stack
J1a00paTOpHOMY
3aHATHIO
4.5 bubnuoreka STL.
WtepaTophbl, aJrOpUTMBI, |
KOHTEHHEpHI, )
CaMoCTOSATEIBLHOS
bynKimoHanbHbIC H3ydeHue yaeOHoi
o0bekThl. KoHTeliHepHbIe y[;Ha yl?oﬁ IIpoBepka OIIK-7.1,
KJIacChl B CO-BPEMEHHBIX 5 6/11 0,1 ya HWHIVBUYAJIBHBIX OIIK-8.1,
JIUTEPATYpPHI. .
KOMIIWJIATOpaXx. 3aJaHui OIIK-8.2
2. ITogroroBka k
O6pabotka
J1a00paTOpHOMY
HCKIIOYHTEILHBIX
. 3aHATHIO
CHUTYaIHH. T'eHepanust
HUCKJIIOUCHUH. [Iepexsar
HUroro no pasneny 13 | 30/41 0,5
5. MeTtopl 00BEKTHO-
OpPHUEHTHUPOBAHHOTO
MPOrpaMMHUPOBAHHUS
5.1 OOBEKTHO-
OpPHEHTUPOBAHHBII MOIXO/T
K MPOrpaMMHUP OBaHHIO.
TloHsITHE WHKATCYIISIUH. 1.
OObsBICHME Kjacca B CaMoCTOsATEIbHOS
SI3BIKE C++. YiteHsl H3ydeHue yaeOHoi
knacca.  Ccpuika  this quHa yI;{oﬁ Hposepia OIK-7.1,
Komc ) <TO ’ 4 18/121 0,1 HHTe}:; o WHAVBUYAJIBHBIX OIIK-8.1,
TPYKTOP. PATYpEL. 3aJaHui OIIK-8.2
Koncrpykrop 2. Ilonroroska K
KOIUPOBAHUSL. J1a00paTOPHOMY
JHecrpykTop. Co3nganue 3aHATHIO
KJ1acca «OUTOBOE
MHOXKeCTBO». JlocTynm K
wieHaM Kiacca. DyHKIUU
5.2 HacnenoBanue.
ba3oBelif 1 Mpou3-BoHBEIE
knaccel.  Crnenudukanys
IIPOU3BOJHBIX KJIacCOB. 1.
JlocTyn K HaclieT0BaHHBIM CaMoCTOSATEIbHOS
KOMITOHEHTaM 0a30BOro H3ydeHue yaeOHoi
Kjacca CoOTHOIIICHHE quHa yI;{oﬁ Hposepia OIK-7.1,
) 3 12/11 0,1 4 HH/IMBUAYAJIbHBIX OIIK-8.1,
MEX]Y 6a30BBIMU H JIUTEPATYpPHI. N
3aJIaHui OIIK-8.2
MPOU3BOHBIMU KJIACCAMH. 2. IToaroroBka K
ITocnenoBaTeabHOCTE J1a00paTOPHOMY
BBI30Ba KOHCTPYKTOPOB H 3aHATHIO
JIECTPYKTOPOB itit:
00BEKTOB  MPOU3BOJHBIX

KJ1IaCCOB




5.3 Tleperpy3ka orepanuii.

Ucnonk3oBanue MeTo0B
KJlacca M JPYKECTBEHHBIX
GbyHKUMA. [Teperpy3ka 1.
ornepauui CamMocTosTenbHoe
e B

peonpen . 4 12/11 3,4 ya HWHAVBUYAJIBHBIX OIIK-8.1,
BbIBOZa Ha s3bike CH+. JINTEPATYpPHI. o

. 3a/1aHui OI1K-8.2
CraHaapTHBIH 2. Ilogroroska k
BBOJI/BBIBO/I. J1a00paTOPHOMY
DopMaTUpyeMblii  BBIBOJ. 3aHATHIO
BBoa/BBIBOJ ¢ JIMCKa.
BBOa/BBIBOA IS THIIOB
JAHHBIX,  OMPEIEICHHBIX
HUroro no pasneny 11 |42/141 3,6
Uroro 3a cemectp 34 1102/401 4,3 9K3aMCH
156/62

HTtoro mo AUCLUILUIMHE 70 56,4 3a4eT, SK3aMEH

)41




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTUU, OPUEHTUPOBAHHBIE HA OPraHU3alUIO
00pa30BaTEeIbHOTO IpoIllecca W MIPENOJIaralollyl0 MpSIMYI0 TPAaHCISLUUIO 3HAHUM OT
MIPENOAABATEINS K CTYICHTY.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WndopmanrionHas Jekmuss —  IOCIENOBATEIbHOE  H3JIOKEHHE Marepuaja B
JUCHMIUIMHAPHON JIOTHKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEJICTBAMU
(MOHOJIOT TIpeTIoIaBaTENs).

[IpakTHueckoe 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB 10
MIPEAIOKEHHOMY AITOPUTMY.

2. Texnonoruu npobseMHOro oOyueHusi — opraHusanus o0pa3zoBaTEILHOTO Ipoliecca,
KOTOpas MpearnoiaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYALMH JUI1 CTUMYJIMPOBAHMS aKTUBHOM ITO3HABATEIIBHON IEATEIIBHOCTH CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTUN TPOOIEMHOI0 O0yUeHHUS:

[IpoGnemuast nexkuuss — U3JI0KEHUWE MaTepuaja, IMpeanoiaralonee MIOCTaHOBKY
MpoOJEMHBIX U JUCKYCCUOHHBIX BOIIPOCOB, OCBELIEHUE pPA3JIMYHBIX HAYYHBIX [OAXOJIOB,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISMH HMHTEPIPETALMH H3y4aeMOIO
Marepuana.

3. HTepakTUBHbIE TEXHOJOTUU — OpraHu3anus 00pa3oBaTeIbHOIO Ipolecca, KOTopas
MIPEANOJIAracT aKTUBHOE U HEIIMHEMHOE B3aMMOIEUCTBUE BCEX YHACTHUKOB, JOCTUKEHHUE HA 3TON
OCHOBE JINYHOCTHO-3HAYUMOT0 JJIsl HUX 00pa30BaTeJIbHOTO pe3ysbTaTa.

@®opMbl y4EOHBIX 3aHSATUH C HCIOJIb30BAHUEM CIIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOGpaTHOM CBA3U» — JIEKIUSA-IIPOBOKAIMS (U3JI0KEHUE MaTepuala C 3apaHee 3a-

IJIAHUPOBAHHBIMU OIIMOKaMu), Jekius-oecena, JIEKIUA-TUCKYCCHS, JICKITHS-
MPECCKOH(EPEHITHS.
[IpakTnueckoe 3aHATHE B (OopMe NpaKTUKyMa — OpraHu3aunus ydeOHOW paloTshl,

HalpaBJieHHass Ha peIIeHHuEe KOMIUIEKCHOW y4eOHO-TIO3HABATEIbHON 3a/1ayu, TpeOyromen 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 si3pike C : yyeObHoe mocoOue /
B.T". Hoporos, E.I'. loporosa ; nox pexn. JI.I'. 'arapunoii. — Mocksa : DOPYM : UHOPA-M,
2020. — 224 c. — (Cpennee nmpodeccuonanbHoe obpazoBanue). - ISBN 978-5-8199-0809-9. -

Texkcr : oamektponnbiii. - URL: https://znanium.com/catalog/product/1082440. — Pexum
JOCTYTIA: 110 TIOJIITHCKE.
2. Ky3un, A. B. IlporpammupoBanue Ha s3pike Cu : yueOHOe mocobue / A.B.

Ky3un, E.B. UymakoBa. — Mocksa : ®OPYM : UH®PA-M, 2020. — 143 c. — (Cpennee
npodeccuoHanb-Hoe oOpazoanue). - ISBN 978-5-00091-556-1. - Tekct : SJIEKTPOHHBIA. -
URL: https://znanium.com/catalog/product/961653. — Pexxum goctyna: no noAamucke.




0) lomoJiHMTE ILHAS JIATEpaTypa:

1. AGpamsin, M. D. BBenenue B cranmapTHyro OuOamoTeky madmonoB C++.
Ornucanue, MpUMeEpPHl UCIIOJIB30BAHUSA, YICOHBIC 3a1a4uH : yueOHuk / M. O. AbpamsH ; FOxHbII
denepanbuplii  yHuBepcuter. — PoctoB-Ha-[lony ; Taranpor : WzmarensctBo IOxkHOTO
dbenepansHoro ynuBepcutera. 2017. — 178 c. - ISBN 978-5-9275-2374-0. - Tekct :
anektpoHHbld. - URL: https://znanium.com/catalog/product/1020515. — Pexxum nocryma: 1o
TIOJIITUCKE.

B) Meroauyeckue yKazaHus:

1. [IpakTuKyM™M MO nporpaMMHpOBaHUIO Ha si3bike C++ [DnekTpoHHBIN pecypce] : yuebHoe
nocobue / B. E. Topunnckuii, 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) [Ilporpammuoe odecnneuenne 1 UHTEepHeT-pecypcehl:

IlporpammHoe obecnieueHne

Haumenosanue [10 Ne norosopa Cpoxk neicTBUS TULICH3UN
MS Windows 7
Professional(st N1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 41 17.09.2007 Geccpouno
Professional
MS Visual Studio
2010
-1227-1 .10.201 11.10.2021
Professional(mmst A 7-18.0108.10.2018 0.20
Kjacca)
MS Visual Studio cBOOOIHO PACIPOCTPAHIEMOE
2017 Community pactpoctp 06eccpouHO
L I10
Edition
MS Visual Studio
2013
-1227-1 .10.201 11.10.2021
Professional(mmst A 7-18 01 08.10.2018 0.20
KJ1acca)
Borland Turbo C++ [Ne112301 o1 23.11.2005 0eccpovHO
IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa
HammonaieHass ~ mHQOpPMAIMOHHO-aHATHTHYECKAS
cucreMa — Poccmiickuii  mugekc  Hayunoro|URL: https:/elibrary.ru/project_risc.asp
mutupoBanus (PUHIL)
g[:hy;clzs)laag cuctema Axamemust Google (Google URL: https:/scholar.google.ru/

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue 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 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00yUyaommxcest

[To mucuunmne «IIporpaMMupoBaHre» NPeTyCMOTPEHA ayIUTOPHAs U BHEAYAUTOPHAs
camocCTosiITeNIbHAsE paboTa 00y4aromuxcsl.

AyIuTOpHAs CaMOCTOSATEIbHAS paboTa CTYICHTOB MPEIoJaraeT peneHrue KOHTPOJIbHBIX 3a1a4
Ha J1a00paTOPHBIX 3aHATHSIX.

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

IIOBEPXHOCTHU C(ephl U 00bEM I1apa.

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

3. OnpenenuTh CKOJBKO JIET MOHAI00UTCA 11axy, YTOObl coOpaTh ypoxail 3epHa, TpeOyeMblil
n3o0petarenem maxmar. CuyuTaTh, 9YTO CpeaHETO0BOM cOOp coctaBiseT 70 MiIH. TOHH, a Ha |
rpamm npuxoautcs 10 3epeH.

4. BeIuuciIuTh 3HAaYEHUE BBIpaXCHUA:

asin 2b+cos b°? 4 3/b2

KounTtponsnsiii npumep: npu a=b=0.5 y=1.214
5. JlaHo Bpemsi — J1Ba LIENbIX YUCJIa KOJIMYECTBO YacoB U MUHYT. Heobxo1umMo onpenenursb
MEHBUINM YroJ MEXKy 4aCOBOM U MUHYTHOM CTpeIKaMu Ha 1udepoOiaTe 4acos.

6. ano neiictButenbHoe yucio E (E>0). HeoOxoaumo BBIYMCIUTH CIEAYIOIIYIO CYMMY:

n —
KaXJ/I0€ CIaraeMoe paccuuThBaeTcs mo dopmyre: 1/3 " *cos 3" |, rae n mensercs ot 1 1o
OeckoHeuHoctu ¢ maroMm 1. CriemyeT ydecTh TOJNBKO TE CllaraéMble, B KOTOPBIX MHOXKHTEINb

n
1/3 ° umeer BeNTMYMHY HE MEHbIIYIO, YyeM E.

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

8. Jlanel mosoxxurenbHble neiictBuTenbHble uyucia A,X,E. B mnocnenosarensHOCcTH 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

<FE.

2 2
yJieH y(n), Ui KOTOPOTO BBINOJIHEHO HEPABEHCTBO ‘ y(n) - y(n - 1)

9. Uucno Ilu Beruucnsercs mo ¢opmyne ['peropu ciemyronum oopazom: PI=4(1-1/3+1/5-
1/7+1/9-...), npuuemM, dyeM OOJBIIE ClIaraeMplX B CKOOKax, TEM BBIIIE TOYHOCTH BBIYHUCICHUS
gucna [ln. OnpemenuTs MUHUMAJIBHOE KOJMYECTBO CJIaraeMbIX I BbIYUCIeHUs [lu ¢
To4yHOCTBIO (.01



10. [ana mocienoBaTelbHOCTh, cocTosmas w3 apooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHHUMAJIBHOC KOJIMYECTBO JJICEMCHTOB IOCJICIOBATCIBHOCTHU H}’)KHO CJIOKUTH, T-ITO6I>I CYMMa
IpeBbICHIA 33/1aHHOE yucio S > 17
Pazpnen 2.

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

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

3. Jlano N neiCTBUTENBHBIX CIIy4alHbIX 4yucena B auanasoHe ot 1 mo 10. Bce snemeHTs
MOCJIEIOBATEIIbHOCTH, 3HAYEHUE KOTOPBIX MEHBIIE IBYX, 3aMEHUTh Ha HOJIb, KPOME TOTO,
MOJYYUTh CYMMY 3JIEMEHTOB, HaxXOJAIIUXCS B JWara3oHe OT 3 10 6, a TakkKe MOACUYUTATH UX
KOJINYECTBO.

4. Jlan omHOMEpHBIN MaccuB U3 N IEHCTBUTENBHBIX CIIYYailHBIX YMCEN B AUana3oHe ot 1 Jo
50. HaliTu MUHUMAIIBHBIN 3JIEMEHT CPEIX IEMEHTOB C HEYETHBIM MHAEKCOM M MAKCUMAaJbHBIN
CPEZIN JIEMEHTOB C YETHBIM.

5. Jlan omHOMEpHBIM MaccuB U3 N CIydailHBIX TEUCTBUTEIBHBIX YHCEI B JUANa30He OT -4 110
8. BeiBecTH B nopsiike HeBo3pacTaHus (yObIBaHUS) 3JIEMEHTBI, MOy b KOTOPBIX OosblIe 2.

6. Jlua rpymnmbl yyaluMxcsi M3BECTHBI TOJOBBIE OLEHKU M0 CIEAYIOIIMM IpeIMeTam:
MaremaTuka, (usuka, xumus, uH@opmaruka. OToOpaTh KaHIMAATOB HA OJMMIMAIBL (C
OTJIMYHBIMH OLIEHKaMHU) 10 KaKJIOMY U3 IIPEIMETOB.

7. Jna rpynmsl ydamuxcs W3BECTHBI TOJOBBIE OLICHKH IO CIEAYIOIIUM IIpEAMETaM:
MaTtemaTHka, pusnka, Xumus, nHpopmaTuka. Haiitu cpeiHioo B rpyIie OLEHKY 0 KaXJI0My U3
IIPEAMETOB.

8. CnoprcMeHbl Ha COPEBHOBAHUSAX COBEpIIAIOT O TOMBITOK B MPbDKKaX B JUIMHY.
Onpenenutp Jy4IIUNA pe3yabTaT JUIsl KaKI0T0 YYaCTHHKA.

9. Jlna rpymnmbl y4yaliMxcs M3BECTHBI TOJOBBIE OLEHKU M0 CIEAYIOIIMM IpeIMeTam:
MaTemaTHka, ¢pusuka, Xumus, nHpopmaruka. HaliTu B rpymmne cpeHio OLEHKY JUIsl KaXa10Iro
y4anerocs.

10. Jlns rpynnel pupM U3BECTEH KypC UX aKLIMH 3a KaKJbli U3 MECSIIEB KaJIEHJapHOTO roa.
CocTaBuTh CIMCOK TeX (pUpM, KypC aKI[Uil KOTOPBIX BCE BpeMs MoBbIIIaJICA (T.€. Kype 3a
KaKJIbIH TIOCJICTYIOIINI MecsIl OOJIbIIe, YeM 3a TIPEIbLTYIIIHIH ).

Pa3pea 3.

1. Hano N pnecsatkoB wnenbix uucen. OmnpenenuTb, CKOJBKO M3 HHUX MOTYT COCTaBIISATh
reoMeTpuueckyto nporpeccuto. [IpoBepky opopmuth B Buje GyHKIHH.

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

3. Hano N necsaTkoB 1enbix yucen. OnpenenuTh, CKOJIbKO U3 HUX MOTYT COCTaBIISATh P
®ubonauuu. IlepBoe uncio dubonauyun pasuo 0, BTopoe — 1. Kaxkmoe mocnemyromiee paBHO
cyMMe AByX npeasiaymux. [Iposepky opopmuts B Buae QpyHKIUH.

4. Jlano N map 4mcel, IpeACTaBISIIONIUX cO00 KOOpAMHATHI TOYEK Ha TuiockocTH. Haiitu
R — pammyc HanMmeHbIIEN OKPYKHOCTH C HEHTPOM B Hadajle KOOPJAUHAT, B KOTOPYIO IOIMAIA0T
Bce Touku. OrmpeneneHue paccTOSIHUS OT TOYKHM J0 Hayajla KOOpAHWHAaT Oo(QOpMUTH B BUJE
(GyHKIMH.

5. N3BecTHbI OLIEHKHM TpYIIBI CTYACHTOB 3a ceccuto. B rpymnmne 20 ctyneHTos, B ceccuu 4
sK3aMeHa. OnpeaenuTb CyMMapHyto cTuneHanto. CuuraTte, 4YTo CTUNEHAUS B pa3mepe R pyoueit



HAYMCIISAETCSl CTYJEHTaM, CIABIIUM CECCUIO0 0€3 TPOeK, a OTIMYHHMKH MOJY4aroT CTHIEHJUIO,
MOBBIIEHHYIO Ha 25% . [loncyer crunenauu cryaeHTa oGopMuTh B BUJie QYHKIUU.

6. M3BecTeH pacxoja »dJIEKTPOPHEPTMM IO BCEM KBapTupam 24-X KBApTUPHOIO J0Ma.
OnpenenuTh CyMMapHyHO IaTy 3a annektpudectBo. [Ipu pacxone no 100 kBt*u Ha yenmoBeka
oepercs Tapud R xoneek 3a 1 kBt*y, B ciryuae npeBbiiieHnss HOpMbl Tapu¢ Bo3pactaet Ha 20%.
[Topcuer mnaTel Ui KBapTUPBl 0(OPMUTH B BUJIE PYHKIIUH.

7. W3BectHa exemecsuHas 3apa0oTHasl IulaTa IEepcOHalla MPEANpPUATUS B TEUEHHE
KajieHJapHoro roja. BeiBecTu ¢dammimu TeX COTPYAHUKOB, Y KOTOPBIX rojoBas 3apaOoTHas
mwiara Belie cpenHed. CuuTtaTh, 4YTO LITAT NpEANpuUsATUs cocTaBiser 7 yenoBek. llonacuer
roJIOBOM 3apIuiaThl pabOTHUKA OPOPMUTH B BUAE (QYHKIUH.

8. H3BectHa exemecsayHas 3apa0OTHas IUIaTa [E€pCOHAja MPEANPHUSATHS B TEUYEHUE
KaJIeHJapHOro roja. BeiBecTw ¢ammwinyd COTPYJIHHKOB C MHUHUMAJIbHOM M MaKCHUMAaJbHOM
roJIoBoi 3apaboTHOM muaToi. CuuTarh, YTO MITAT NPEANPUITHS cocTaBiseT 8 uenoBek. [loncuer
roJIOBOM 3apIuiaThl pabOTHUKA OPOPMUTH B BUAE (DYHKIUH.

9. Han omHomepHbii MaccuB u3 100 ciiydailHBIX LENBIX YUCEN B AMAna3oHe oT 5 10 25
BKJIFOYUTENIHHO. BhIBECTH BCE Wmclia, KOTOPHIE MAKCUMAJIbHO YacTO BCTPEYAIOTCS B MAacCHUBE U
KOJIMYECTBO WX MoBTOpeHui. [lomcuer xosmuecTBa MOBTOPEHUH I uncia OPOPMUTH B BUIE

(GyHKIMH.

10. Jdan omHomepHbIii MaccuB U3 150 ciaydailHbIX I€JIbIX YKcen B auarnaizoHe ot 14 mo 37
BKJIIOUUTENbHO. BpiBecTn Te uMcia, KOTOpble Haubosiee pPEaKO BCTPEUAIOTCS B MAcCUBE U
KOJIMYECTBO UX MoBTOpeHui. [losncyer konuuecTBa MOBTOPEHUN A yucia OQPOPMHUTH B BUJE

(GyHKIMH.
Pa3znen 4.

1. Co3nmath Kiacc g XpaHeHus1 KajeHaapHbiX AaT. O0ecneunTh BO3MOKHOCTh PaOOTHI C
JIaTaMu B Pa3IMYHBIX opmaTax, U3MEHEHHMsI JaThl HA 3aJJaHHOE KOJIMYECTBO JHEH. [leperpy3uts
OTEepaLUIO «—» JIJIsl HAX0XK/ICHUS Pa3HOCTH JaT U omepanuu cpaBHeHud. /s kinacca onpenenuThb
oneparop <<. Cranmaptabie GyHKIUU U TUBI C 111 pabOTHI C JaTaMu HE HCTIOJIb30BaTh.

2. Co3gaTh Kj1acc Uisl XpaHEHHsS! CTPOK. 3amporpaMMHUpPOBaTh METOIbI TTOUCKA TTOJACTPOKH,
KOMMMPOBAHUSI, 3aMEHbl W yAaJeHWs 3aJaHHOW MOACTPOKH, ONPEACNEHUS IJIUHBI CTPOKH.
[Teperpy3uth omnepanuio «+» sl KOHKaTeHAIIMN CTPOK, OMEPAIIUI0 MPHUCBAUBAHUS U OIEPAIUIO
WHJIEKCUPOBaHMUS (T.K. OTIEPATOP B3SATHUSI MHACKCA MOXKET MOSBISATHCS KaK CJIeBa, TaK M CIIpaBa OT
omeparopa TpUCBaWBaHUsA, TO (YHKIUS [O/DKHA Bo3Bpamath char&) ¢ mpoBepkoi
JOTTYCTUMOCTH UHJIEKCA.

Paspean S.

1. Co3nmatp Kjacc Jyisi XpaHEHUs] OJHOMEPHBIX IIEJIOYMCICHHBIX MaccHBOB. OOecTneuuTh
BO3MOXHOCTb 33/IaHHs KOJIMYECTBAa 3JIEMEHTOB M 0a30BOIl MHAEKcCAIMH. 3arporpaMMHpOBATh
METO/1bI TIOUCKA 3JIEMEHTOB U COPTUPOBKU. [leperpy3uts oneparuu ajs CI0KEHUs] U BBIYUTaHUS
BeKTOpoB. Ileperpy3uTh omnepaunuio MHIEKCUPOBaHUA (T.K. ONEpaTOp B3SATUS HHIEKCA MOXKET
MOSIBJISATHCS KaK cjeBa, TaK M COpaBa OT oOleparopa MpHCBauBaHUS, TO (YHKUMS JOJDKHA
BO3Bpaliarh int&) ¢ MpOBEPKON TOMYCTUMOCTH WHICKCA.

2. Co3patp Kiacc 1Sl XpaHeHUsI 0ObIKHOBEHHBIX JIpo0eil. 3arporpaMMUpoOBaTh METOT
cokpaienus apoou. Ileperpysuts apudmernyeckue oneparuu. /st kiacca onpeaeauTb
onepatop <<. [IperycMoTpeTh BO30yX ACHHE UCKIIIOUNTENbHBIX CUTYyalul (IIpH JEJIEHUU Ha
HOJIb, IEPETIOIHEHUH).



IIpunoxenne 2

OneHounble cpeacrea AJisi MpoBEeACHUS l'lpOMe)KyTO‘lHOﬁ arTreCcranumu

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

Kon
WHAUKATOpa

Nuankatop J0CTUXKEHUSI KOMIIETCHIUN

OneHouHbIe CpesicTBa

OIIK-8: Cnioco6HOCTH K GopMaTU3aLUN U AJITOPUTMH3ALMHU MOCTABJIEHHBIX 32124, K HAMUCAHUIO NPOTPAMMHOI0 KOJa ¢
HCNO0Jb30BAHNEM I3BIKOB IPOrPpaMMHPOBAHUSA, ONIPelesIeHUs] U MAHUNTYJTMPOBAHUS JAHHBIMH M 0()OPMJIEHUIO IPOTPAMMHOI0 KO/IA B
COOTBETCTBMHU YCTAHOBJIEHHBIMH TPeOOBAHUAMHU

OIIK-8.1

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

HepeueHb meopemu4deckKux 60npocoe

—

OnemenTsl s3bika Cu. KoHCTAaHTHI, HACHTU(DUKATOPHI, KIIIOYEBBIE 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. Onepanzpl 1 oniepanuu (yHapHbIe, ONHApHBIE, TEPHAPHEIE).
[IpaBuna npeoOpa3oBaHUsI 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. MaccuBbl. UTHAEKCHBIE BBIpaXEHUS. XpaHEHUE B IAMSATH OJJHOMEPHBIX U
MHOTOMEPHBIX MACCUBOB.

9. Maccusbl. OCHOBHBIE QITOPUTMBI UX 00pabOTKHU. BBOI-BBIBOJI, MOUCK




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

10.
1.
12.
13.

14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24.
25.

AKCTpEMYMa, COPTHPOBKA.
Crpykrypsl 1 00beinHeHus. Bapuanthele cTpykTypsl. [loss Ourtos.
[IpaBuna onpeneneHus NEpeMEHHbIX U TUNIOB. HUIManu3anus 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

apaMeTpoB, (PyHKIMU C IEpEMEHHBIM YHCIIOM napameTpoB. Ilepenaua
napamMeTpoB (PyHKIIMH main.

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

Juaamuaeckrue 00beKThl. CIOCOObI BRIJICIICHUS M OCBOOOXKICHUS TTAMSITH.
JInHENHBI OAHOCBA3HBIN CITUCOK.

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

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

OOBEKTHO-OPUEHTUPOBAHHBIH MMOIX0 K MPOrpaMMHUpOBaHni0. MHHUIInan3anus
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.

Opranu3zanys BBoAa-BbIBoAa Ha si3bike C++. [loTokM BBO/a-BBIBOJIA.
[Tabm0HBI QpyHKIHH.




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

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

28. OOpaboTKa UCKIIOUUTENBHBIX CUTYAIHH
Ilpaxmuueckue 3a0anus

Co3znatp Kkinacc i1s 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 <<.

CoznaTh Ki1acce Ui XpaHEeHUsl Macc Tell B rpaMmax, KWjaorpaMMax v ToHHax. Jlis
KJ1acca OIpeeuTh apu(pMETHUECKHE OTIEPALlUU U ONEPALIUI0 <<.

[eperpy3uth onepanuio «*» ajs kiacca matrix, OCyIIeCTBIISTFOIIYIO
NepeMHOXKEHNE MaTpull. B ciaydae HEBO3MOXKHOCTHU 3TOH Onepanyuy —
BO30YIUTh UCKIIIOUEHUE.

Co3natb pyHKIINIO, OCYIIECTBISIONIYIO BBIUMCICHIUE KOPHEH KBAIpaTHOTO
ypaBHEHU. B ciyyae HEBO3MOXHOCTH 3TOM Oollepaliui — BO30YIUTh
UCKIIIOUECHHE.

CoznaTh Ki1acce Ui XpaHEHUS LEJIbIX YHCEN B IBOMYHON U IECATEPUYHON
cucreMax cuucieHus. [ kimacca onpenenuTs apupMeTndeckue ornepamnuu 1
oIepauIo <<,

CoznaTh Ki1acce Ui XpaHEeHUs] MHOYKECTBA MPOCTHIX YHCEN 33JJaHHOTO JUara3oHa.
Onpenenuts METO1bl MPOBEPKH MPUHAITIEKHOCTH 3a/IaHHOTO YMCIa JUana3oHy,
OTpe/eNIEHUs] KOJIMYECTBA YUCEII, IOJYyIEHUS MPEIbIIYLIEr0O U CIEAYIOLIEro
yucna u T.4. JJIs Kinacca onpeaeanTh onepanni <<,

Co3znarh mabioHHY0 QYHKIMIO JJ11 HAXO0KICHHS BCEX MHJIEKCOB MUHUMAJILHBIX
(MaKCHUMAaJIbHBIX) 3JIEMEHTOB OJIHOMEPHOTO MacCHBa.

CoznaTh Ki1acc Ui reHepaluy LebIX U BEIeCTBEHHBIX YHCEN U3 33JaHHOTO
JMana3oHa.




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

10.

1.

12.

13.

14.

15.

16.

CoznaTh QyHKIIMIO, OCYIIECTBIISIONIYI0 HAX0K/IEHUE KOPHEH CUCTEMBI ABYX
JMHEIHBIX YpaBHEHUH (1Ba HEU3BECTHBIX). B cilyyae HEBO3MOXKHOCTH 3TOM
ornepanuy — BO30YAUTh UCKIIIOYECHHUE.

Co3aarpk (GYHKIUIO JIs1 BBIYMCIICHUS 3HAUEHUS OTPECTICHHOTO HHTErpasia
METOJIOM IPSMOYTOJILHUKOB. OHUM U3 TTApaMeTPOB 3TOM (PyHKIIMU TOTKEH
OBITh yKa3aTelb Ha MOJIUHTETPATBHYIO (PYHKIIHIO.

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).

Co3aath (YHKITUIO 17151 BBIYMCICHUS 3HAYEHUS SKCTPEMyMa HEeITMHEHHOTO
ypaBHeHus f(x)=0 meTonom nenenus Ha Tpu 9acTH. OAHUM U3 TAPAMETPOB ITOM
(byHKIMU T0JDKEH OBITh yKa3aTenb Ha GyHkmmio f(X).

Co3naTh Kiacc Ui XpaHeHHs CKOPOCTel Ten B M/c 1 kM/4. Jlist kinacca
OTIPENICTUTh apU(PMETHUECKUE OTIEPALIMH U ONIEpaIfio <<,

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 XpaHeHHs KalleHIapHbIX Aar. OOecrneduTbh BO3MOKHOCTH
paboThl ¢ JaramMu B pa3iuyHBIX (opMaTax, W3MEHEHHs JaThl Ha 3aJaHHOE
KomyecTBO aHeH. [leperpy3uts onepamnuio «—» st HAX0XKIESHHS pa3HOCTH JIaT U
omepanuu cpaBHeHud. s kimacca ompenenuTh omeparop <<. CraHIapTHbIE
¢bynkuuu u Tunsl C s paboThl ¢ JaTaMy He UCTOIh30BAaTh.

Coznath Kjacc sl XpaHEHHWs CTPOK. 3amporpaMMHUpOBAaTh METOJbI IOHUCKA
MOJACTPOKH, KONMPOBAaHUS, 3aMEHbl W YyJaJ€HUd 3aJaHHOW IIOJCTPOKH,
ompe/eNieHusl AIUHbI CTPOKU. lleperpy3uTs omnepanuio «+» a1 KOHKaTeHAlUH
CTPOK, OIEPALMI0 IPHUCBAUBAHMS U ONEPALUI0 MHJEKCUPOBaHUS (T.K. omepaTop
B3SITUSl MHJEKCA MOXKET MOSIBIATHCS Kak CJleBa, TaK M clpaBa OT olepaTopa




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

17.

18.

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

Coznath Kjacc s XpaHEHUS OJHOMEPHBIX IEJIOYHMCIEHHBIX MAacCHBOB.
OOecrnieynuTh BO3MOKHOCTH 33/IaHUSl KOJIMUECTBA JJIEMEHTOB M 0a30BOM
MHJEKCallMK. 3alporpaMMHpOBaTh METOJIbI MOMCKA 3JIEMEHTOB M COPTUPOBKHU.
[leperpy3uth omnepanuu As CIOKEHUS U BBIYUTAHUS BEKTOPOB. lleperpy3utsb
OTEepalI0 UHACKCUPOBAaHUS (T.K. OIIEPATOp B3SATHUSI MHJEKCA MOXKET MOSBISATHCS
KaK cjeBa, Tak M cIlipaBa OT oIllepaTopa MPUCBAUBaHUSA, TO (PYHKIUSA JTOJDKHA
BO3BpAIIaTh int&) ¢ IPOBEPKOU JIOMYCTUMOCTH HHJIEKCA.

Co3mare Kiacc Ui XpaHEHUs OOBIKHOBEHHBIX IpoOel. 3amporpaMMupoBaTh
MeTOJ| cokpameHusi apoou. Ileperpysutp apupmermueckue omepanuu. s
KJ1acca ONpPEaACIUTh oreparop << IIpenycmotpers BO30YXJIeHHE
VCKJIIOYMTEIbHBIX CUTYaIMH (TP 1€JI€HUH Ha HOJIb, IEPEHOJHEHHH)

OIIK-8.2

Pa3pabarbiBaeT aaropuTMbl U IpOTrpaMMbl
JUIsL  pelieHus — NPUKIAagHBIX  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 00BsABICHHE. YKa3arenu. Onepanuu pazajapecaluu u
aapeca. AapecHast apumMeTuKa.

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

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

OpFaHI/I?;aL[I/ISI HUKIMYCCKUX BBIYUCIIUTCIBHBIX IIPOUCCCOB C TIOMOIIBLIO
onepatopos for, while, do while.

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




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

8.

10.
1.
12.
13.

14.

15.

16.

17.

18.
19.
20.

21.

22

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

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

Crpykrypsbl 1 00beinHeHus. BapuanTthelie cTpykTypsl. [1omst OuToB.
[IpaBuna onpeneneHus: nepeMEHHBIX U TUNOB. MHUITMan3anus J1aHHbIX.
Onpenenenne u Bei30B PyHKni. @akTudeckue U GopMaabHbIC TAPAMETPHI.
Omnpenenenue u BbI30B QpyHKIUH. [lepenaua MaccMBOB U yKazartesneil Ha
byHKINH.

Omnpenenenue u BbI30B QPyHKIMH. [IpenBapurensHas HHUIMATIAZAIUS

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

Bpewms xu3Hu 1 0071aCTh BUANMOCTH NPOTrpaMMHBIX 00beKTOB. Kiaccs! mamsTH.
WNuunnmanusanyst rio0aibHbIX U JIOKaJIbHBIX IEPEMEHHBIX

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

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

JlupexTuBsl npenpoleccopa. MakpoonpeaeneHus.
OOBEKTHO-OPUEHTHPOBAHHBIN TIOIXO/ K IporpaMMupoBaHuio. Kiacchr.

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

OOBEKTHO-OPUEHTUPOBAHHBIH MOIX0 K MIPOrpaMMHpOBaHni0. OrpaHuveHus
JI0CTyIa K WieHaM Kiacca. Jpy3ss Kiacca.

. OOBEeKTHO-OPUEHTUPOBAHHBIN MOAX0] K MporpaMMupoBanmio. Hacnenosanue.




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

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 NCKITFOUNTENBHBIX CUTYaIHH

Ipaxmuueckue 3a0anus

Co3znatp Kkinacc s XxpaHeHus Temneparyp B mkanax Llenscus u @apenreiita
(mpu mepeBoie u3 mkainsl Llenbcust B mkany @apeHreiTa uCXoIHOE YHCIIO
YMHOXarOT Ha 9/5 u mpubasmnstoT 32). Jns knacca onpenenuts apupmMeTudeckue
OoIlepaluy U omnepanuio <<.

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

[eperpy3uth onepanuio «*» s Kinacca matrix, OCyIIeCTBIISIONIYIO
NepeMHOXKEHHE MaTpull. B ciaydae HEBO3MOXKHOCTHU 3TOH OInepanyuy —
BO30YIUTh UCKIIIOUEHUE.

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

CoznaTh Ki1acce Ui XpaHEHUs LEJIbIX YUCell B ABOUYHON U €CATEPUUHON
crcreMax cuucieHus. [ kimacca onpenenuTs apupMeTndeckue ornepamnuu 1
oIepauIo <<,

CoznaTh Ki1acce Ui XpaHEeHUs] MHOYKECTBA MPOCTHIX YHCEN 33JJaHHOTO JUara3oHa.
Onpenenutbs METO1bl MPOBEPKH NMPUHAIIEKHOCTH 3a/JaHHOTO YMCIa JUana3oHy,
OTIpEe/IeNICHUs] KOJIMYECTBA YU CEII, IOJyIEHUS IPEIbIIYLIEr0O U CIEAYIOUIEro
yucna u T.4. JJIst Kiacca onpeaeanTh onepanun <<,

Co3znath mabioHHYI0 QYHKIMIO )11 HAXO0KICHHS BCEX MHJIEKCOB MUHUMAJILHBIX




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

10.

1.

12.

13.

14.

15.

16.

(MaKCHUMAaJIbHBIX) 3JIEMEHTOB OJITHOMEPHOTO MacCHBa.

Co3aate KJacc s TeHepaly HeNbIX U BEIIeCTBEHHBIX YHCET U3 3aJaHHOTO
JMana3zoHa.

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

Co3aarhk (GYHKIUIO 7151 BBIYMCIICHUS 3HAUEHUS OIPEIeIEHHOTO HHTErpaa
METOJIOM IPSMOYTOJIHUKOB. OHUM U3 TTApaMeTPOB 3TOH (PyHKIIMU AOTKEH
OBITh yKa3aTellb Ha TIOUHTETPATLHYIO (QYHKIIHIO.

Co3aath (QYHKITUIO 7151 BBIYMCIICHUS 3HAUEHUS! KOPHSI HEJTMHEHHOTO YpaBHEHUS
f(x)=0 MeTo10M IOIOBHHHOTO JieeHus. OTHUM U3 TTapaMeTPOB ATOU (DYHKITUU
JOJKEH OBITh yKa3arenb Ha QYHKIUIO f(X).

Co3aarh (GYHKIUIO 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).

CosznaTh Kinace Ui XpaHeHUs] CKOPOCTeH Te B M/c 1 kM/4. J{7s kitacca
OTIPENICTUTh apU(PMETHUECKUE OTIEPALINH U ONIEpaIfio <<,

Co3mare Kiacc sl XpaHEHUST MHOKECTBA TPEYrOJbHHUKOB. TpeyroibHUKU
3a1alI0TCsI  KOOpAMHATAMH  BepIIMH. Ecim  3alaHHBIA  TPEyroJIbHUK  HE
CYyIIEeCTBYeT — BO30yOUTh HCKIIOYeHHe. Pa3paboTarh MeETOABI MOJCYETa
TUTOIIAJIA U TIEpUMETPA.

CoznmaTth Kiacc JJisi XpaHEHUs KalleHAapHBIX naT. ObOecrnednTh BO3MOKHOCTH
paboThl ¢ JaramMu B pa3iuyHBIX (opMaTax, W3MEHEHHs JaThl Ha 3aJaHHOE
Kom4ecTBO nHeH. [leperpy3uts onepanuio «—» Uit HAX0XKICHHUS Pa3HOCTH JIaT U
omepauuu cpaBHeHus. s kimacca ompenenuth omeparop <<. CTaHmapTHbIE
¢bynkuuu u Tunsl C st paboThl ¢ JaTaMu HE UCTIONB30BATh.

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




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

OneHouHbIe CpesicTBa

17.

18.

oTIpeJIeNIeHUs] JTTUHBI CTPOKH. lleperpy3uTh onepamnuio «+» I KOHKaTCHAINH
CTPOK, OTIEPAIlNI0 TIPUCBAUBAHMS M OTIEPAIUI0 MHICKCUPOBAHUS (T.K. OIEpaTop
B3SITUSl MHJIEKCA MOMET MOSBIATHCS Kak CJlIeBa, TaK M CIpaBa OT orepaTopa
MpUCBaBaHus, TO (QYHKIHS JOJDKHA BoO3Bpamarhk char&) ¢ TpoBepKou
JOIYCTUMOCTH MHJIEKCA.

Coznath Kjacc s XpaHEHUsS OJHOMEPHBIX IEJIOYHMCIEHHBIX MAacCHBOB.
OOecrnieynTh BO3MOKHOCTh 33/IaHUSI KOJIMYECTBA OJJIEMEHTOB M 0a30BOM
HHJIEKCAlNK. 3amporpaMMUpOBaTh METOJbl MOMCKA SJIEMEHTOB M COPTHUPOBKH.
[Teperpy3utb omnepauuu Uil CIOKEHUS W BbIYMTaHUA BEKTOPOB. lleperpy3utsb
OTIEpALNIO UHJEKCUPOBAaHUA (T.K. ONIEPATOP B3STHS MHIEKCA MOXKET MOSBISTHCS
KaK clieBa, TaK WU CIpaBa OT OlepaTopa MPHUCBAUBAHUS, TO (PYHKIMS JIOJKHA
BO3BpAIIaTh int&) ¢ IPOBEPKOH IOMYCTUMOCTH HHJIEKCA.

Co3znatp kinacc st XpaHeHUs 0OBIKHOBEHHBIX Ipo0eit. 3anporpaMMHUpOBaTh
MeTOJI coKpamieHus apoou. [leperpy3uts apudpmerndeckue onepamuu. J{s
KJ1acca omnpeneiuTh oneparop <<. [IpemycMoTpeTh BO3OYKICHHE
HCKIIFOUUTENIbHBIX CUTYaAIui (TIpH JIEJICHUU Ha HOJIb, NTEPENOJIHEHNUN)

OIIK-7: CniocoGeH y4acTBOBATh B HACTPOIKe M HAaJIaJKe MPOrPaMMHO-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).
[IpaBuna npeoOGpa3oBaHUsI TUIIOB.




Kon
WHAUKATOpa

Nuaukatop J0CTUXKEHUS] KOMIIETCHIUN

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.

Maccusl. OCHOBHBIE AITOPUTMBI UX 00pabOTKHU. BBOI-BBIBOI, MOUCK
JKCTPEMYMa, COPTUPOBKA.

Crpykrypsl 1 00beinHeHus. BapuantHele cTpykTypsl. [loss Ourtos.
[IpaBuna onpeneneHus NEpeMEHHbIX U TUNOB. MHUIManu3anys JaHHbIX.
Omnpenenenue 1 BeI30B QPyHKIMHA. DakTHyeckre U GopMabHbIE TTapaMeTphI.

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

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

Bpewms xku3HU 1 0071aCTh BUAMMOCTH NPOrpaMMHBIX 00beKTOB. Kiiacchl maMsTH.
WNuunnmanuszanyst riodaibHbIX U JIOKaJIbHBIX TEPEMEHHBIX

Juaammaeckrue 00beKThl. CIOCOOBI BBIJICIICHUS M OCBOOOXKICHUS TTAMSITH.
JIMHENHBIN OTHOCBS3HBIN CITUCOK.

Jlunamuuyeckre MacCuBbl. OCOOCHHOCTH BBIJICICHUS U OCBOOOXKACHHS TaMsATH
JUTsl MHOTOMEPHBIX MAaCCUBOB.

JlupexTuBsl npenpoueccopa. MakpoonpeaeneHus.
OOBEKTHO-OpUEHTHPOBAHHBIN TIOIXO/ K TIpOTpaMMUpoBaHuto. Kiaccsl.
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OneHouHbIe CpesicTBa

20.

21.

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

28

OOBEKTHO-OPUEHTUPOBAHHBIH MOIXO0 K MIPOrpaMMHUpOBaHuto. MHUInanu3anus
U paspyiieHue o0beKkToB. KOHCTPYKTOPBI M 1€CTPYKTOPHI.

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

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

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

[I1aG10HBI KJIACCOB.

bubnuorexa STL. /Ipyrue 6M06I10TEKN KOHTEHHEPHBIX KJIACCOB.

. O6paboTKa UCKITIOYUTEIBHBIX CUTYallui

Ipaxmuueckue 3a0anus

Co3znartp Kkinacc s XxpaHeHus Temneparyp B mkanax Llenscus u @apenreiita
(mpu nmepeBoie u3 mkainsl Llenbcust B mkany @apeHreiTa uCX0IHOE YHCIIO
YMHOXarOT Ha 9/5 u npubasisrot 32). Jns kinacca onpenenuts apupmMeTudeckue
OoIlepaluy U omNepanuio <<.

CoznaTh Ki1acce Ui XpaHEeHUsl Macc Tell B rpaMmax, KWjJorpaMMax v 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
ypaBHEHU. B ciyyae HEBO3MOXKHOCTH ATOM olepaliui — BO30YIUTh
HCKIIIOYEHHE.

CoznaTh Ki1acc Ui XpaHEHUs LeJIbIX YHCEN B IBOMYHON U IECATEPUYHON
crcreMax cuucieHus. [ kimacca onpenenuTs apuMeTndeckue onepanyu 1
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10.

1.

12.

13.

14.

15.

oIepauIo <<,

Co3math Kiacc sl XpaHEHHsI MHOKECTBA MTPOCTHIX YMCEIT 3aJJaHHOTO THaIra3oHa.
Omnpenenuth METOABI MPOBEPKU MPUHAUICKHOCTH 33JJaHHOTO YHUCIIA TUAa30HY,
OTIpe/ieNIeHUs] KOJTMYECTBA YHCEN, MOTYICHHUS IPEABLAYILETO U CIIeTyIOLIero
yucna u T.4. JJ1s Kinacca onpeaenuTh onepannio <<,

Co3znarh mabioHHY0 QYHKIMIO JJI1 HAXO0KICHHS BCEX MHJIEKCOB MUHUMAJILHBIX
(MaKCHUMAaJIbHBIX) 3JIEMEHTOB OJITHOMEPHOTO MacCHBa.

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

Co3narh PyHKIHIO, OCYIIECTBISIONIYI0 HAX0K/IEHUE KOPHEH CUCTEMBI IBYX
JMHENHBIX YpaBHEHUH (1Ba HEU3BECTHBIX). B cilyuae HEBO3MOXKHOCTH 3TOM
orepanuu — BO30YIUTh UCKITIOUEHHE.

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

Co3aath (QYHKITUIO 7151 BBIYMCIICHUS 3HAUEHUS! KOPHSI HEJTMHEHHOTO YpaBHEHUS
f(x)=0 meTomom mosoBuHHOTO AeneHus. OTHUM U3 TTApaMeTPOB ATOH PyHKINU
JOJKEH OBITh yKa3arenb Ha QYHKIUIO f(X).

Co3nath (GYHKITUIO 7151 BBIYMCICHUS 3HAYEHUS SKCTpEMyMa HEJTMHEHHOTO
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 CKOPOCTel Tel B M/c ¥ kM/4. J{71st kimacca
ONpEAENUTh apu(PMETUUECKUE OIIEpPALIMH U OTIepaluio <<.

Co3mare Kiacc sl XpaHEHUST MHOKECTBA TPEYrOJbHHUKOB. TpeyrolbHUKU
3Q1alI0TCsI  KOOpAMHATAMH  BepIIMH. Ecim  3alaHHBIA  TPEyroJIbHUK  HE
CyIIeCTBYeT — BO30yIWTh HCKItOYeHHe. Pa3paboTarb MeToabl MoOJcCUeTa
TUTOIIAJIA U TIEpUMETPA.

COSZIaTB KJIaCC JIA XPAHCHUS KAJICHIAAPHBLIX J1aT. OO0ecIeunTh BO3MOKHOCTD
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16.

17.

18.

paboThl ¢ naramMu B pa3iuyHBIX (opMaTax, W3MEHEHHs JaThl Ha 3aJaHHOE
KOJIMYECTBO JHEN. [leperpy3uTs onepamuio «—» s HaX0KJIEHUS pa3HOCTHU AaT U
omnepauuu cpaBHeHus. s kinacca ompenenuts omneparop <<. CraHgapTHble
¢bynkuuu u Tunsl C a71st paboThI C TaTaMU HE MCTIOIB30BAaTh.

Co3mare Kjacc Uil XpaHEHHs CTPOK. 3alporpaMMHpOBATh METOMABI TOMCKA
MOJCTPOKH, KONHMPOBAHUS, 3aMEHBl W YIAJICHUS 3aJaHHOW TIOJICTPOKH,
OTIpeJIeNIeHUs] ITUHBI CTPOKH. lleperpy3uTh omnepamnuio «+» I KOHKaTCHAIHH
CTPOK, OTIEPAIlMI0 TIPUCBAUBAHMS M OTIEPAIUIO0 HHJIEKCUPOBaHUS (T.K. omepaTop
B3STUSl MHJIEKCA MOXET MOSBIATHCS Kak CJleBa, TaK M CIpaBa OT orepaTopa
MpUCBaBaHus, TO (QYHKIHS JOJDKHA Bo3Bpamarhk char&) ¢ mpoBepKoi
JOIYCTUMOCTH MHJIEKCA.

CoznmaTh Kjacc s XpaHEHUS OJHOMEPHBIX IEJIOYHMCIECHHBIX MAacCHBOB.
OOecrnieynTh BO3MOXKHOCTH 33/JIaHUSl KOJMYECTBA JJIEMEHTOB M 0a30BOM
MHJEKCalMK. 3arporpaMMHpOBaTh METOJIbI MOMCKA BJIEMEHTOB UM COPTUPOBKHU.
[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
BO3BpAIIaTh int&) ¢ IPOBEPKOH JIOMYCTUMOCTH 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)




6) HOpH}lOK MPpOBEACHUA l'[p()Me?KyT()‘{HOi/i aTTeCTaluy, 1NoKa3aTe/im 1 KpUTEPpUuu OCHUBAHUSA

[IpomexyrouHas arrecranus 1o qucuurumHe «lIpukiiagnoe nporpaMMUpOBAaHKUE» BKIKOYAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIOIINE OLIEHUTh YPOBEHb
YCBOEHUS 00Yy4JaIOIIMMHUCS 3HAHUM, ¥ IPAKTHUECKHUE 3a/JaHHsI, BBISIBIISIONINE CTEIIEHb CPOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA, IPOBOJUTCS B (popme
3a4eTa U DK3aMeHa.

DK3aMEeH M0 JaHHOW JUCHIMILIMHE TPOBOJUTCS B YCTHOUM (popMe IO IK3aMEHAIITMOHHBIM OMJIeTaM, KAl U3 KOTOPBIX BKITIOYAET 2 TEOPETHUECKHUX
BOIIPOCA U OJHO IPAKTHYECKOE 3a/1aHHE.

Iloxa3zarenu n KPUTECPHUHA OLCHUBAHUA IK3aMEHaA:

— Ha OIIEHKY «OTJIHYHO» (5 6a/10B) — 00yUaromuiics JeMOHCTPUPYET BHICOKHH YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE,
crCTeMaTH4YecKoe U IIy0OKOe 3HaHNe ydeOHOTO MaTepualia, CBOOOTHO BBIMIOJIHSAET MPAKTUYECKHE 33/1aHuUsl, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHHUSIMH,
IIPUMEHSET UX B CUTYalUsIX ITOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «X0PoIo» (4 O0amia) — o0yJaromuiicst IeMOHCTPUPYET CPEIHUN YPOBEHH CPOPMUPOBAHHOCTA KOMIICTCHIINIA: OCHOBHBIE 3HAHUS, YMCHH S
OCBOEHBI, HO JIOTTYCKAIOTCSI HE3HAYUTEIIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHUS TP aHATUTHYECKUX OTIEPAIIUX, IEPEHOCE 3HAHUI U yMEHUH Ha HOBEIE,
HECTaH/IaPTHBIC CUTYAIIHH.

— Ha OILICHKY «Y/J0BJIeTBOPUTEILHO» (3 Oayuia) — o0yJaronuiics JeMOHCTPUPYET TTOPOTOBBINA YPOBEHb C(OPMHUPOBAHHOCTH KOMITETECHIIUNA: B XOJ1€
KOHTPOJIBHBIX MGpOHpI/ISITI/If/'I JOITYCKArOTCA OIHI/I6KI/I, MMPOABJIACTCA OTCYTCTBHUEC OTACIIbHBIX 3HaHHﬁ, YMCHHfI, HaBbIKOB, 06yqa101unﬁcs1 HUCIIBITHIBACT
SHAYUTCJIBbHBIC 3aTPYAHCHU ITPU OIICPUPOBAHNU 3HAHHUAMHU U YMCHUSAMMU IIPHU UX IICPECHOCC Ha HOBBLIC CUTYyalllH.

— Ha OIEHKY «HEY0BJEeTBOPHUTEILHO» (2 0aymuia) — oOydaromuiics JeMOHCTpUPYET 3HaHUs He Ooiee 20% TeopeTHUeCKOoTo MaTepuana, J0MycKaeT
CYIICCTBCHHBIC OIHI/I6KI/I, HE MOXKCT MOKa3aTb UHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA IMTPOCTHIX 3aAa4.

— Ha OIEHKY «HEY0BJeTBOPUTEILHO» (1 6amr) — oOydaronuiicss He MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U 00BsICHeHHS MH(OpMAIINH,
HE MOXET MOKa3aTh NHTEJUIEKTyaJIbHbIE HABBIKU PEIICHUS MTPOCTHIX 3a/1a4.



