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JIucr aktyanuzanuu padoueii nporpaMmmbl

Pabouas mporpamMmma nepecMoTpeHa, 00Cyx)aeHa u ogoOpenHa st peanusanuu B 2025 - 2026
y4eOHOM oy Ha 3acenanuu kadeapbl buznec-muHpopMaTUKu 1 HHPOPMAIIMOHHBIX

[Iporokon oT 20 1. Ne
3aB. kadeapoii I'.H. YycaButnna

Pabouas mporpaMmma nepecMoTpeHa, 00Cyx)aeHa u ogo0peHa st peanusanuu B 2026 - 2027
y4eOHOM o1y Ha 3aceqanuu kadeapbl buznec-muHpopMaTuKu 1 HHPOPMAITMOHHBIX

[Iporokon oT 20 1. Ne
3aB. kadeapoii I'.H. YycaButnna

PaGouast mporpamMma nmepecMoTpeHa, 00Cyk/ieHa U 0100peHa s peanu3arnuu B 2027 - 2028
y4eOHOM roly Ha 3acefaHuu Kadeapsl buznec-uHpOpMaTUKH U HHPOPMAITMOHHBIX

IIpotokom or 20 1. Ne
3aB. kadeapoit I".H. YycaButnna

PaGouast mporpamMma nepecMoTpeHa, 00Cyk1eHa U 0100peHa 1y peanusaruu B 2028 - 2029
yueOHOM rojly Ha 3aceqaHuu Kadeapsl buznec-uHpopMaTUKHU U HHPOPMAITMOHHBIX

IIpotokom or 20 1. Ne
3aB. kadeapoit I".H. YycaButnna




1 Lean ocBoeHMSs M CHUNJIMHBI (MOXYJIs1)

enssmu ocBoeHus aucumiiuHbl «IIporpamMmupoBaHue» sBISETCS OCBOCHUE CTYACHTAMU
METOJMKA TMOCTAHOBKM, TOJTOTOBKM U PpEUICHUS WHXXEHEPHO-TEXHUYECKUX 3aJad Ha
COBPEMEHHBIX BBIUMCIMTEIbHBIX MallMHAX C HUCIOJb30BAaHHUEM PA3IUYHBIX CPEJCTB
pOrpaMMHUPOBAHUS.

Jlia nocTikeHus mocTaBiieHHOU 11enu B Kypcee «IIporpaMMupoBanuey» pemaioTces 3aJauu
npuoOpeTeHus:

MPEACTABICHUI 00 aNTOPUTME U KOHEYHOM HaOOpe 0a30BBIX YIIPABISAIONIUX CTPYKTYP;

IIPEICTABIEHUH O CTPYKTYpe IPOrpaMMHBIX CPEJICTB;

3HaHUU OCHOB KOJAMPOBAHUS HA SI3bIKaX BBICOKOTO YPOBHS;

3HAHUI MoJieNiell BU3yallbHOTO M COOBITHIHO-YTIPaBIIEMOTr0 IPOTrPaMMHUPOBAHHS;

Mpe/ICTaBICHUI 00 OCHOBHBIX OHATUSAX 00BbEKTHO-OPUEHTUPOBAHHOT'O MOAX0/1A ;

3HAaHUH COBPEMEHHBIX TEXHUYECKMX M IPOrPaMMHBIX CPEICTB B3aUMOJAECHUCTBUSA
MOJIb30BaTeNe ¢ KOMIBIOTEPOM, BO3MOKHOCTEM KOMIIbIOTEpA KaK CpEICTBa HCCIEIOBaHMUS,
aBTOMaTHU3aIKu 00pabOTKU JaHHBIX U PEIICHUS MPOEKTHBIX U HAYYHO-TEXHUYECKHUX 3aay.

2 MecTo IMCIUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuunnuna [IporpamMupoBaHue BXOIUT B 00s3aTEeNbHYI0 4YacThb y4eOHOrO IUIaHa
00pa30BaTeIbHON MPOTPAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWs  (YMEHHs,  BIIAJICHUS),
c(hOpMUPOBAHHBIE B PE3yIbTaTE U3YyUEHUS TUCIIUIUINH/ TPAKTUK:

Heo0xoauMpl KOMIETEHIIMM B 00JIacTH MaTeMaTuku, ¢usuku, uHpopmaruku u UKT,
chopMupoBaHHBICE Ha TPENbIAYIIEH CTyNMeHH oOpa3oBaHus ( cpeaHee NpodecCHOHATBHOE
obOpasoBanue, cpeaHee odiee 0Opa3oBaHue).

3HaHus (YMEHUS, BIAJICHUS), MTOTYYCHHBIE TIPU MU3YYEHUH JAHHOW AMCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUEeHUS] AUCIUTLIINH/TPAKTUK:

[IpoekTHas AeATETLHOCTD

[ToaroToBka K ciaue u caaya rocyJapCTBEHHOTO IK3aMeHa

VYyeOHasi - 03HAKOMUTEJIbHAS TPAKTHKA

BrrurcnuTenbHbIE CUCTEMBI, CETH U TEJICKOMMYHUKAIIUN

VYueOHas - TexHOoNmorn4yeckast (IpoeKTHO-TEXHOJIOTHUECKast) MPAaKTUKa

Pazpabotka npunoxenuit Ha uiatdopme 1C

3 Komnerenuuu ody4yarouierocsi, popMmupyembpie B pe3yibTaTe 0CBOCHUS

AUCHHUILINHBI (MOAYJISA) ¥ IVIAHUPYEMBble Pe3y1bTAThl 00y4eHHs

B pesynbTrare ocBoeHMs nuctMIinHbl (Moayisa) «IIporpammupoBanuey oOydaromuiics
JIOJKEH 00J1a1aTh CIISAYIOUIMMU KOMIIETCHLIUSIMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHOKCHUA KOMIICTCHIIN

OIIK-2 Cniocoben moHMMaTh MPUHITUITEI PA0OTHI COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA
" OporpaMMHBIX CPEACTB, B TOM YHUCJIC OTCUCCTBCHHOI'O ITPOU3BOACTBA, U UCITIOJIL30BATh UX IIPU
DEIIeHUH 3a/1a4 MPOdecCHOHAEHON AeSITETbHOCTH;

OIIK-2.1 [IpumeHnsier coBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJOTUN U TIPOTPAMMHbBIC
cpeacTBa, B TOM YUCJIC OTCUCCTBCHHOI'O IMPOU3BOJACTBA, IJIA PCIICHUA 3a1a1
podecCHOHATLHOM ACSITETLHOCTH

OIIK-7 Cniocoben pa3pabaTbiBaTh aJITOPUTMBI U MPOTPAMMBI, IPUTOTHBIC TSI TTPAKTHYECKOTO
IIPUMCHCHU S,

OIIK-7.1 Omnpenensier cpencTBa pa3pabOTKH MPOTPAMMHBIX CPEACTB Ui PEIICHHS
IPAKTUYECKUX 33124 NPO(EeCCHOHAIBHOM IEATEILHOCTU

OIIK-7.2 PazpabaTbiBaeT airopuTMbI U IPOTPAMMBI JIJIS pEILICHHSI IPUKJIIAIHBIX 3a/1a4
pa3IUYHbIX KJIACCOB




4. CTpyKTypa, 00bEM U COAEPKAHUE TUCHUILUTHHBI (MOLYJIs1)
OO0mas TpyI0eMKOCTh AWCIHILTAHBI COCTABISET 9 3a4eTHBIX eawHMIl 324 akaj. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 180,9 akaz. yacos:
—aynutopHas — 175 akaj. 4acos;

— BHeayAUTOpHas — 5,9 akaJl. 4acos;

— camocrositensHas pabora — 107,4 akaza. 9acos;

— B (popMe npakTHuecKoi moaroroBku — 0 akas. yac;

— MOATrOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTalluu - 3a4€T, OK3aMCH

AynutopHas 3 s
o | xonraxTHas paora E QE @opma TeKy1Lero
Paszen/ Tema E (B axaz. gacax) g > Bun 3 KOHTPOJIS Ko
JUCIUTUIAHBI 3 g o | CAMOCTOATEMBHO | yenesaemocTh 1 KOMIIETEHIIMU
O 3 8 pabots HPOMEKY TOUHOM
Jlek. nad. | npaxr. ) aTTecTauu
3aH. | 3aH. | O &
1. OcHOBHBIE KOHCTPYKIUU SI3BIKA
BBICOKOI'O VDOBHIA
1.1 Hcropuss BO3HUKHOBEHUS ! 1.
s3pikoB C u C++. Andasut CamocTosTrenbHoe
S3BIKA, KOHCTAHTHI, N3yHCHHC yquSHOﬁ OIlK-7.1,
UIECHTHPUKATOPBI, KIIOUEBbIE 2 2 Hﬁ;?;?;;l; TECTHPOBAHUE OIIK-7.2,
crosa. TloHsTHE MEpeMeHHOi, 2. TloAroToBKa K OIIK-2.1
ONMHCaHHE TMEPEMEHHBIX B nabopaTopHOMY
mporpamme 3aHATHIO
1.2 Tuner nanseix. llensie 4 4 4 1. IIposepka OIIK-7.1,
THUIIBI JIaHHBIX, CamocrosiTesnbHOe WHAWBUIYaTbHBIX OIIK-7.2,
KIacCH(UKALUA HA 3HAKOBBIE nsyHenne y4eoHoit 3ajaHui OIIK-2.1
u 0e33HaKOBEIE, Hﬁi?;?;;; TeCTHpOBaHH1e
MpeICTaBICHHEe B  MaMAITH 2. IToaroroBka k
KOMITBIOTEPA. BemecTBeHHbIE nabopaTopHOMY
THITBI, TIOHATHE MAHTHCCH H SaHATHIO
MOPAIKA. Vkazarenu,

omepaluu B3SATHA ajapeca U
paszazpecanuu.
Ilepeuncnsemslii TUI

naHHeiX. Tum gaHHbIX void.

Belpaxkenus. Omnepanibl u
ornepanumu. VYHapHble,
OuHapHble U TEpHApHBIE

Onenaru ITneoOnazorauug




1.3 Crpykrypa C-

MIPOTPaMMBI. Ornepatopst
SI3BIKA C. Ormepatop-
BBIpa)KEHHE, COCTaBHOM
onepatop. Pa3perBisromuecs CaMOCT()liiTeHLHOB
AITOPHTMHICCKHC . u3ydeHue yueGHoM ITposepka OIIK-7.1
KOHCTpYKIMH. Omepatops! if . A W HayqHO T 7.2,
u  switch.  I[{uxinyeckue JTUTEPaTyPHL. 3aaHuit OHK-2. 1’
aIrOPUTMUYECKHUE 2. ToxroroBka X |  tectmpoBanme ’
KOHCTpyKumH.  Iukmer ¢ na6§§:}:¥g:(1)0My
MIPEANIPOBEPKOH, c
MIOCTIPOBEPKOM, c
IapaMeTpoM, C BBIXOJOM H3
cepenunbl. Oneparopst while,
Wroro no pazneny 14 13
2. OCHOBHBIE CTPYKTYPHI TAHHBIX
2.1 Maccussl. OObsiBICHHE B 1
IporpamMme. Brruncienue CamocTo ;;T CIBHOE
WHJICKCHBIX BBIPAKCHUH. u3ydeHue yueGHoM IIposepxa ONK-7.1,
CrannapTHble ANTOPUTMBI ] 5 U Hay4qHOH MHIUBHAYaJIbHBIX OIK-7.2,
006paboTKM ~ MAcCHBOB  — JHTEPATYpBI. 3a/[aHui OIIK-2.1
BBO/I/BEIBO/I, 00HyJIeHHE, iggggfggf?g;; TECTHPORAIE
TIOUCK 3a/IaHHOTO u 3AHSTHIO
1.
CamocTosTenpHOe
2.2 Crpyktypsl. Onucanue B W3yHeHHe yueOHoi TpoBepka OIIKT 1
nporpamme.  OObenuHEHHS 5 s W HayHOT MBIy aTTbHbIX OHK_7.2,
(union). BUTOBbIE CTPYKTYpHL. JIUTEPATYPBHI. 3aMaHui OHK-2. 1’
BapuaHTHbIE CTPYKTYPbI 2. IloroToBKa K | tecTupoBanme ’
1a60paTOpHOMY
3aHATUIO
2.3 Merompl nocTyma K
JJIeMEHTaM MacCHBOB.
VYkaszaTenn Ha MHOTOMEpHBIC
MAaCCHBHIL. AnpecHas
apudmerrka. J[MHaMHUECKOe 1
BEIJICJICHUE TIaMSTH. CaMOCTo;;TeJILHoe
Beinenenue MaMSTH B M3ycHHe yaeOHOM ITpoBepka OIK-7.1
N A,
COOTBETCTBHE €  THIIOM 6 5 U HayYHOH HHEBIIYAIBHBIX o o ),
yKazares. Briienenne JIATEPATYPhI. 3a/laHid OIK-2.1
aMSTH Hoxt 2. Tlonroroska K TECTHPOBAHUE
. 1a60paTOpHOMY
HETUIN3UPOBAHHBIN 3AHSTHIO
yKa3artelb. OcHoBHBIE
OIIIMOKH, CBSI3aHHEIC ¢
JUHAMHYECKHM BBIJETICHUEM
MTaMsITH. JlnHamudeckue
MACCUREL Peanuzanug
HWroro no paznery 16 15

3. MeToanl
IPOrPaMMHUPOBAHHUS

CTPYKTYPHOIO




1.
CamocTosTrenbHoe

3.1 [Mousatne  QyHKIMH. i
H3ydeHHC yquSHOH IIpoBepka OIIK-7.1,
OmpeneneHue ¥ IPOTOTHI Y HAy4YHOH
2 4 3 WHIMBUAYATbHBIX OIIK-7.2,
(dhyHKIUU. [lepenaua JUTEPATYypPBL. N
2. TToAroTOBKA K 3aJaHuI OIIK-2.1
apaMeTpoB - LIoKt
1a60paTOpHOMY
3aHATHIO
3.2 Vkazarenu Ha (YHKIHUIO. 1.
IIpenBapurenbhas CamocrosTenbHoe
WHUIHAIN3ANMs  TTapaMeTpOB M3y4eHHE yIeOHOI IpoBepka OIK-7.1,
1 HAyIHON
(dhyHKIUU. DyHKIUU c 4 2 3 THTepaTypHI WHAWBUIYATbHBIX OIIK-7.2,
MEPEMEHHBIM YUCIIOM 2. TIOArOTOBKA K 3aaHui OIlK-2.1
HapaMeTpoB. IMepenaua 1ab0paTOPHOMY
napameTpoB (yHKIHH main 3aHATHIO
Hroro no pazaeny 6 6 6
4. Mertonbl 00BEKTHO-
OPHEHTHPOBAHHOTO
ITDOTNAMMUDORAHU S
4.1 OOBeKTHO-
OPHEHTHPOBAHHBIA TOAXOA K
POTPaMMHPOBAHHUIO. 1
IonsTne MHKAIICYJISLHY. CaAMOCTOSTCIbHOE
OObsiBIIeHHE Kiacca B SI3BIKE i IIposepka
c . " U3yuYeHHE yquSHon poBep OTK-7.1,
++. Unensr knacca. CchuIKa U HayYHOH AHIMBHATYaJbHBIX
! 4| 6 6 Y yan OIIK-7.2,
this. KoHcTpykTop. JIUTCPaTypbI. 3a/laHuK OIK-2.1
2. IloaroroBka k TECTUPOBAHUE '
Koncrpykrop xommpoBaHwms.
1a60paTOpHOMY
HecTpykTop. Coznanne 3AHSITHIO
KJacca «buroBoe
MHOXecTBO».  Mloctym K
Lnorrons voocca (Dyyrreriiang
4.2 HacnenoBanue. bazoBblit
U  TPOM3BOITHBIE  KJIACCHI
Crneunduxanys Ipou3BOIHBIX |
K1accos. Hoctyn K CamocTosTenbHOe
HacJIeI0BaHHBIM i IIpoBepka
; U3yuYeHHE yquSHon poBep OIK-7.1,
KOMITOHEHTaM A30BOTO Y HayYHOU MHIUBHAYaJIbHBIX
4| 6 6 o yan OTIK-7.2,
krmacca. COOTHOIIEHHE MEKITY JIMTEPATYPBI. 3aJjaHuH OIIK-2.1
2. IloaroroBka k TECTUPOBAHUE '
0a30BBIMH M TPOWU3BOJHBIMU
1a60paTOpHOMY
KJIacCaMH. AAHATHIO
ITocnenoBaTenbHOCTH BBI30BA
KOHCTPYKTOPOB u
DocTnyrToanan  nna ofr ormon
4.3 Tleperpy3ka omnepamnuii.
Hcnons3oBanue METOJIOB
KJacca W JPYKECTBEHHBIX |
bymai. Ieperpysxa CamocTosTenbHOe
omepanuii  mpeoOpa3oBaHUA 7 IIpoBepka
p o peoop U3yueHue yquSHon poBep OTK-7.1,
THIIOB. epeonpeeneHne Y HayYHOU MHIUBHAYaJIbHBIX
peoripex 6 | 6 6,1 o yam OITK-7.2,
BBOJIa-BBIBOJIA HA s3bIKe C++. JIUTEPATYPBbI. 3a/laHuk OIIK-2.1
N 2. IloaroToska K TECTUPOBAHUE ’
CraHgapTHBII  BBOJ/BBIBOJ.
1a60paTOpHOMY
Dopmatupyemblii BBIBO/I. AAHATHIO
BBox/BrIBOI c JIICKa.
BBox/BRIBOL O THIIOB
HWroro no paszaery 14 18 18,1
Uroro 3a cemectp 36 54 52,1 3auéT




5. Pazpaborka
| [IDOrDaMMHOT0 00eCIeYeHHS

MOAYJIBHOI'O

1.

5

NnaftoTLI

CamocrodrenbHoe
5.1 CoBpeMeHHbIE W3yHeHHe yueOHoi TpoBepka OIKT 1
HHCTPYMEHTAIIbHBIC CPENCTBA 4 6 4 U Hay9HOH WHIMBUAYQTBHBIX | o 7'2’
pa3paboTKH MOJyJIEHOTO JNTEPATyPBHI. 3aaHuit OHK-2. 1’
[POrpaMMHOTO 00eCTIeUeH s 2. IloroToBKa K | tecTupoBanme ’
1a60paTOpHOMY
3aHATHIO
1.
52 IonsTtue CamocrodrenbHoe
MHOro(aiiioBoro  mpoexTa. U3yueHue qu§H0ﬁ Iposepka OIIK-7.1,
Bpems xu3sHM U o0nacTb 4 4 4 Hﬁi?;?;;; HHHHgZH?}];J;HHX OIIK-7.2,
BUIUMOCTH  JIOKQJIBHBIX U 2 11 X o OIlK-2.1
- 110JTOTOBKA K TECTUPOBAHUE
r1100a1bHBIX 00BEKTOB 1a60paTOpHOMY
3aHATHIO
53 Hcnons3oBanue 1.
IIPOCTPAHCTB UMEH. CamocTosTenbHOE
CraHgapTHOe HPOCTPAHCTBO M3yHeHHC yquSHOH Tposepka OIIK-7.1,
U HayYHOH MHIUBHAYaJIbHBIX
HMCH. ITonwp3oBaTenbckue 4 2 4 JII/ITep};TypBI A 3azfel1}}]m171 OIIK-7.2,
MIPOCTPAHCTBA HUMEH. 2. TIoArOTOBKA K TECTHPOBAHHE OIIK-2.1
BiIoXXeHHBIE — IIPOCTPAHCTBA nmabopaTopHOMY
HMeH 3aHATHIO
2 1.
54 HI/IpeKTI/IBI)I CaMOCTOSITEIbHOE
npenporieccopa.  J{upeKTHBa nsyHenne y4eoHoit Tposepka OIIK-7.1,
: U HayYHOH MHIUBHAYaJIbHBIX
#include. {upexrusa #define. 4 2 4 nnTep};Typr A 3azll:1}rlnxn71 OIIK-7.2,
X OIIK-2.1
YcinoBHbIE JTIPEKTHBEI 2. TIOArOTOBKA K TecTHpOBAHHE
mperporieccopa 1a60paTOpHOMY
3aHATHIO
1.
5.5 1abmonsl  yHKIHH. CamocrodrenbHoe
OcHoBHbIE HOHATHS. M3y4YeHHE Y4COHOI Iposepka OIIK-7.1,
INapameTps 1a0JIOHOB. 4 4 6 Hﬁi?;?;;; HHHHgZHZg;J;HHX OIIK-7.2,
[la6nousr kmaccos. Ilpumep 2 10 ' o OIIK-2.1
- 110ATOTOBKA K TECTUPOBAHUE
KOHTeltHepa stack nmabopaTopHOMY
3aHATHIO
5.6 bubnuoteka STL.
Htepatopsl, AITOPUTMHI, 1
KOHTEHHEpHI, CaMocTosTenbHOE
(hyHKUMOHAJbHBIE  OOBEKTHI. H3y4CHHE qu§H0ﬁ Tposepia OIIK-7.1,
KoHreiiHepHbIe Kacchl B CO- 4 6 4 Hﬁi?;?;;; HHHH};HZ;Z;JE’HHX OIIK-7.2,
BPEMEHHBIX  KOMIIMJIATOpPaX. 2. TIoArOTOBK 2; K TeCi‘I/f;)OBaHI/Ie OIIK-2.1
O0OpaboTKa UCKIIOUUTENIBHBIX aGopaTopHOMY
CUTyalHUH. I'enepanus 3aHATHIO
HCKITIOYCHHH. [Tepexsat
HWroro no paszaery 24 24 26
6. Paspaborka mnpuinoxeHuil B
cpere nporpamMmupoBanus Ot
6.1 Bsemenme B cpeny| 2 2 7 4 Wzyuenne IIpoBepka otuéra o| OIIK-7.1,
paspadoTku QtS. PYKOBOACTBA IO BBITIOJTHCHAN OIIK-7.2,
CraniapTHble GHOIMOTEKH pabote B cpene Qt 11aGoPaTOpPHOIA OIIK-2.1




6.2 Pazpabotka

Wzyuenue

IIpoBepka or4éra o

OIIK-7.1,
rpauIecKoro 2 6 2 PYKOBOJCTBA I10 BBITTOJTHCHHH OIIK-7.2
TI0JIb30BATEIBCKOTO pabore Bscpe;[e Q] jagoparoproit OIK-2. 1,
VVVVVVVV B “qﬁn’l"[‘

6.3 OOpaboTka COOBITHH, Pa6ora Han IIpoBepka OIIK-7.1,
pabota c TaiiMepom, 2 4 6,3 | unamBuayanbHBL TIPOEKTHOH OIIK-7.2,
rnad kol 1 RRVKQM [IPOCKTOM JOKVMEHTAIUN OIIK-2.1
IIpoBepka otuéra o
Pabora Haz OIIK-7.1,
6.4 Opranuszanus JgocTyna K
6 P Hw AoeTy 2 4 8 | MHAMBHIYaTBHBIM pabore Haz OIIK-7.2,
a3aM JaHHbBIX IIPOEKTOM WHIUBHUIYaJIbHBIM OIIK-2.1
Ornenka
6.5 Hacrpoiiku IpHUIOXKEHUS,
PaGora Haz Tpe3CHTALIH OIIK-7.1,
OpraHM3alys TECTUPOBAHMS,
WHTEpHAIM3AIMSI U MUTPAIUs] 2 6 9 |MmauBHAyATEHEM PESYIIRTATOR OIIK-7.2,
P A pa HIPOCKTOM paboThl HaxL OIlK-2.1
Ha Pa3IM4HbIe IIaT(HOPMEI
WHTUBHIYaTbHBIM
Hroro no pazaeny 10 27 29,3
Uroro 3a cemectp 34 51 553 9K3aMeH
Hroro nmo puciurivHe 70 105 107,4 3a4eT, Y9K3aMEeH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeNIbHBIC TEXHOJIOTHH, OPUCHTHPOBAHHBIC HA OPTaHHU3AINIO
00pa3oBaTeNIbHOTO TMpolecca U MPENoJiaraloilyl0 MpsAMYI0 TPAHCISALUUIO 3HAaHUM OT
IpenoaaBaTesis K CTy/ICHTY.

®opMbI YICOHBIX 3aHATHH C UCTIOJIb30BAHUEM TPATUITMOHHBIX TEXHOJIOTHI:

WudopmanvonHas JeKUs — [OCIeNOBAaTEeIbHOE  H3JIOKEHHE Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOAlbHBIMU CPEACTBAMHU
(MOHOJIOT MpernoaaBaTesl).

[IpakTHyeckoe 3aHATHE, MOCBSIICEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HABBIKOB I10
PEJIOKEHHOMY aITOPUTMY.

2. Texnomoruu mpoOIeMHOr0 OOyYEeHHsI — OpraHu3aIs 00pa3oBaTEILHOIO MpoIiecca,
KOTOpast MPEAINOJIaraeT MOCTaHOBKY MPOOJIEMHBIX BOINPOCOB, CO3/aHHE YYEOHBIX MPOOIEMHBIX
CUTYaIUi JUIsl CTAMYJIUPOBAHUS aKTHBHOM MTO3HABATEILHOM IEATEIFHOCTH CTYICHTOB.

®opMbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TEXHOJIOTHIA MPOOIEMHOTO O0YUCHUS:

[IpoGnemuass nexkuuss — U3JI0KEHHWE MaTepuaja, IMpeanoyaraloniee [MOCTaHOBKY
OpoOJEeMHBIX W JMCKYCCHOHHBIX BOIPOCOB, OCBEUICHHWE PA3JIMYHBIX HAYYHBIX IOJIXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3IMYHBIMH MOJEISIMH HHTEPHpPETAlud U3y4aeMOoro
MaTepuaia, a Takxke padboTa HaJ UHAUBHIYyJIbHBIM IPOEKTOM.

3. VHTepakTUBHbBIE TEXHOJOIMHM — OpraHu3alus o0pa3zoBaTeNIbHOTO IMpoliecca, KOoTopas
IperoiaraeT akTHBHOE U HEJIMHEHHOE B3aMMO/ICHCTBUE BCEX YUYACTHUKOB, TOCTH)KEHUE HA 3TOM
OCHOBE JINYHOCTHO-3HAYUMOT'O JUII HUX 00pa30BaTEeIbHOTO PE3yIbTaTa.

@®opmbl y4eOHBIX 3aHSATUN C HCIOJIB30BAHMEM CIIELUATHU3UPOBAHHBIX HWHTEPAKTHUBHBIX
TEXHOJIOTHMA:

Jlexuus «oOpaTHOM CBSI3M» — JEKUUSA-IPOBOKAIUS (M3JI0KEHHE MaTepuaja C 3apaHee

3aIUIAHUPOBAHHBIMU ommOKamu), neKius-oecena, JIEKIUA-TUCKYCCHS, JICKLIUS-
npecckoHdepeHIus.
[Ipaktnueckoe 3aHaTHEe B (opMe MpakTHKymMa — OpraHu3amnus ydeOHOH paboThI,

HalpaBJIeHHAas Ha PpEIICHHE KOMIUICKCHOW yueOHO-TIO3HaBaTeIbHOM 3ajauu, TpeOyromend ot
CTyZCHTAa IPUMEHEHHS KaK HaAyYHO-TEOPETUUECKUX 3HAHUM, TaK M MPAKTUYECKUX HABBIKOB.

6 YueOHO-MeTOIMYeCKOE 0O0ecTiedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcst
IIpencraBieHO B IPUIIOKEHUN 1.

7 OueHOYHbIE CPeCTBA JIsl IPOBeIeHHUs MPOMEKYTOUYHOM aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHGOPMAITMOHHOE O0ecnieYeHHe JUCHUNINMHBI (MO1YJIs1)

a) OcHoBHas IMTEPATYypa:

1. Kynpuna, E. B. OcHOBBl aJIrOpUTMHU3ALIMM M TIPOTPAaMMHUPOBaHMS Ha si3bike C# :
yaeOHoe ocobue aist By3oB / E. B. Kyapuna, M. B. OrueBa. — Mocksa : M3garensctBo FOpaiiT,
2023. — 322c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09796-2. — Tekct
NeKTpoHHBIH  //  OOpasoBarenbHas  1uatpopma  IOpaiitr  [caiit]. —  URL:
https://urait.ru/bcode/517285

2. Tpodumos, B. B. Anropurmuszanus u mporpaMMHUpPOBaHUE ;| YYCOHUK /IS BYy30B /

B. B. Tpodumos, T. A. [1aBnoBckas ; nox penakuueii B. B. Tpodpumosa. — Mockaa :
N3narensctBo FOpaiit, 2023. — 137 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07834-3.
— Texkct : anextponHHbIH // ObpazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
httos://urait.ru/bcode/513269 .

0) lomostHuTEILHAS IUTEpPaTypa:



1. Masos, A. B. Konmeniuu coBpeMeHHOTO TpOorpaMMUPOBaHUS : Y4eOHOE MocoOue st By30B /
A. B. Marnog, C. B. Poquonos. — Mocksa : U3narensctBo HOpaiit, 2023. — 96 c. — (Briciuuee
obpazoBanue). — ISBN 978-5-534-14911-1. — Tekct : snextpoHHbd // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520338.

2. 'nunenko, U. I'. TexHOnOTMM ¥ METOIBI TPOTPAMMHUPOBAHUS : YIEOHOE MOcOOue IS
By30B / W. T I'nunenko, ®. ®. [Tasnos, /1. FO. ®enopos. — Mocksa : UznatensctBo HOpaiir,
2023. — 235c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-02816-4. — Tekct
anekTpoHHbId  //  OOpasoBarenbHas  1wuiatrdopma  FOpait [catit]. = —  URL:
https://urait.ru/bcode/511891

3.3. I'aBpuiioBa U. B. [IporpammupoBanue : npakTukyM [ais By3os] / 1. B. I'aBpuiona ;
Marnurtoropckuii roc. Texandeckuit yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. W.
HocoBa, 2022. - 1 CD-ROM. - 3arm. ¢ turyn. o9kpaHa. - URL:

B) MeToan4eckne yKa3zaHusi:

1. Meronuueckue yka3aHusi A OLEHKM 3HaHuUM mo Teme "Kmaccer B CH+" s
oOywaromuxcsi 1o HamnpapieHuro OakamaBpuata 09.03.03 "IlpuknagHas wHpOpMaTHUKa'.
Maruuroropck.: M3a-so Marauroropck. roc. Texs. yH-ta uM. I'.M1. Hocosa, 2023. - 26 c.

r) [Iporpammuoe o0ecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

Haumenosanue 11O Ne norosopa CpoK nercTBuUs JTUIEH3UU
771p CBOOOIHO  PACIPOCTPAHSIEMOE 0eCCpOYHO
Git CBOOOIHO  PaCIpPOCTPaHIEMOC 0OECCPOUHO
FAR Manager CcBOOOJTHO  pacIpOCTPAHIEMOE 0eCcCpOYHO
Bpaysep Yandex CBOOOHO  pacIpOCTPaAHIEMOE 0ecCpoOUHO
Ceptudurar Ne01-04\22 ot
Pen OC 06.05.2025
s 06.05.2022
IIpodeccuonanbHbie 0a3bl JaHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Haspanune xypca Cchplika
[TouckoBas cucrtema Axagemusi Google (Google URL: https://scholar.google.ru/
Scholar)
HanwmonansHas nH()OpMaAITMOHHO-aHATUTUYECKAS URL:
cucrema —  PoccMiiCkMi  MHAEKC  HAY4YHOIO h L . .
ttps://elibrary.ru/project risc.as
mutuposaunns (PUHIL) P Ty TWproject P
OnektpoHHass 0Oaza mepuomuueckmx wu3gaHuii East . .
: ) . https://dlib.eastview.com/
View Information Services, OO0 «MUBUC» P view

9 MaTepuajbHO-TEXHHUECKOEe o0ecreueHue JTUCHUIIMHBI (MOIYJIs)

MarepHuanbHO-TEXHHYECKOE 00ecIieueHre JUCUUIUINHBI BKIIIOYAET:

JlekunoHHast ayOUTOPHS — MYJIBTUMEIUHHBIE CPEICTBA XpAaHEHHUS, Meperauyd Hu
npecTaBIeHUs HH)OPMAIIH.

VY4ueOHble ayAUTOPUHM JUIS TPOBEICHUS J1a0OPATOPHBIX 3aHATUH, TPYNIOBBIX U
WHIUBHIYaTbHBIX KOHCYJBTALMH, TEKYIIETO KOHTPOJS W TPOMEKYTOYHOH aTTECTALIUH:
[epCOHANbHbIE KOMIIBIOTEPHl C BBIXOJAOM B VIHTEpHET W € JOCTyOM B DJEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTeNbHYI0 cpely yHHuBepcuTeTa. Komiuiekc abopaTtopHbIX padoT,
TECTOBBIX 3aJJaHUH [ POBEACHHS IIPOMEKYTOUHBIX M PyOEKHBIX KOHTPOJIEH.

[TomereHus 151 CAMOCTOSATENBHOM pabOThl 00YHAIOIIUXCA: TIEPCOHAIBHBIE KOMITBIOTEPHI
C BBIXOZOM B VHTEpHET M C AOCTYyNOM B 3JIEKTPOHHYIO HH(OPMAIIOHHO-00Pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA.



[Tomemenne uIsi XpaHeHHsT W TPOPMIAKTHYECKOTO OOCIYyXUBaHHUS —Y4eOHOTO
000pYIOBAaHUS: CTEIUIAXKH JJISl XpaHEHUsI Y4eOHO-HATITHBIX TTOCOOMM 1 y4eOHO-MEeTOANYECKOM
JOKyMEHTAIHH.



Ipuio:xkenne 1

YuyeOGHO-METOAuUYEeCKOe O00ecmeYeHre CaMOCTOATEJAbHOI PadoThI
0o0yUaronuxcs

[To mucummunae «I[IporpaMMupoBaHuey MpeayCMOTPEHA ayAUTOPHAS U BHEAYJUTOPHAS
CaMOCTOSITEJIbHAS paboTa 00yYarOIIHXCS.

AynuTopHas caMOCTOsATeNIbHAs paboTa CTYICHTOB MPEAIOJIAraeT pelieHue KOHTPOJIbHBIX 3a/1a4
Ha J1a00paTOPHBIX 3aHATHUSIX.

[IpumepHblie ayuTOpHBIE KOHTPOJIbHBIE PaboThl (AKP):
Pazpea 1.
1. Ilo u3BeCTHOMY paauyCy OIpPEISIUTh JUIMHY OKpPY>KHOCTH, IJIOUIAJb KpyTa, IJIOLIA]b

MIOBEPXHOCTH c(pephl U 00BEM IIapa.

2. lano HatypasnbHOoe K — Konum4ecTBO cexkyHA. OnpeneauTh CKOIbKO 3TO COCTABIISIET YaCOB,
MUHYT U cexkyHl. Hanpumep, 4000 cexynn — 3to 1 yac, 6 munyT u 40 cexyna. Mcnonabs3zoBaTh
He Oosee 4-x apuPpMETHIECKUX OTEePaALIU.

3. OnpenenuTh CKOJBKO JIET MOHAJ00UTCA MIaxy, 4ToObl coOpaTh ypoxaii 3epHa, TpeOyeMblit
nzooperareneM maxmat. CayuTaTh, 4TO CPEAHETOA0BOM cOOp cocTtaBisier 70 MIH. TOHH, a Ha 1
rpaMMm npuxoaurcs 10 3epeH.

4. BbIYHCIUTH 3HAYCHHUE BBIPAKECHUS:

y B asin2b+cos b3+ 3 b2

KouTtponbnbiit mpumep: npu a=b=0.5 y=1.214
5. JlaHo BpeMst — JBa IIEJIBIX YHCIIa KOJIMYECTBO YacOB U MUHYT. Heo0X0oauMo onpeaeniTh
MEHBIIUHI yToJI MEXy 4aCOBOM M MUHYTHOU CTpeJIKaMu Ha LudepOiaTe yacos.

6. lano pneiictBurensHoe uuciao E (E>0). Heo0xonuMo BBIYHMCIUTE CIEAYIONIYI0 CYMMY:

o -

1737 *ead 3%
KaXJI0€ cllaraéMoe pPacCYUTHIBACTCS MO (GopmyIie: , TAe n MeHsiercs ot 1 g0
6eckoHeuHoctu ¢ maroM 1. CremyeT y4yecTb TOJNBKO T€ CllaraeMble, B KOTOPBIX MHOXKHUTEINb

1/3"

MMeeT BEJIMYUHY HE MEHBIIYIO, yeM E.

f?\'
7. Jlano nenoe uucio M>1. [lomyunts HauGonsiee nesoe k, mpu kotopom 4~ < M

8. Jlanpl momnokuTenbHbIe neWicTBuTenbHBIe uncia A,X,E. B mocnemoBarensHocTH (1),
y(2),... , o6pazoBanHoi 1o 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HaliTK IEPBBIi
b-[ n —yn-1)"|<E
wieH y(n), 1Jisi KOTOPOTO BBIIIOJIHEHO HEPABEHCTBO .
9. Yucno Ilu Berumcmsiercs no Qopmyne ['peropu crnemxyrommm odpazom: PI=4(1-1/3+1/5-
1/7+1/9-...), mpudeM, 4em OOJbIIE CIaraeMbIX B CKOOKaX, TeM BBIIIE TOYHOCTh BBIYHCIICHUS

guciia [Iu. OmnpenenuTs MUHUMAJIBHOE KOJHMYECTBO ClIaraeéMbIX Ui BbIYmcieHus Ilu ¢
Tou”ocThO (.01



10. Jdana moclemoBaTeIbHOCTh, cocTosimass u3 npobei: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHHUMAJIBHOC KOJIMYECTBO JJICMCHTOB IIOCJICIOBATCIBHOCTHU Hy)KHO CJIOXKUTH, ‘ITOGLI CYMMa
MPEBBICHIIA 3aJJaHHOE Yuciao S > 17

Paznen 2.

1. Jano N gelcTBUTENBHBIX Cly4alHbIX yucen B auamnasone ot -100 mo 100. Haiitu
MHUHHUMAJIbHOE TIOJIOKHUTEIHPHOE YUCIIO U MAKCUMAIBHOE OTPHIIATEIILHOE YHCIIO.

2. Jlano N nensIx ciydaiiHbIX yuces B auanasoHe oT 1 no 100. Haiitu cymmy 4YeTHBIX U
KOJINYECTBO HEYETHBIX YUCEIL.

3. Hano N nelCTBUTENbHBIX CIy4allHBIX uKcesl B auamna3one oT 1 mo 10. Bece snemeHTHI
MOCJICIOBATEILHOCTH, 3HAYCHHUE KOTOPHIX MEHBINE IBYX, 3aMEHUTh Ha HOJb, KpOME TOTO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOJSIIUXCS B JuamnazoHe oT 3 70 6, a Takke MOJACYUTATh UX
KOJIMYECTBO.

4. Jlan ogHOMEpHBIA MaccuB U3 N JEHCTBUTENBHBIX CIIy4allHBIX YHCEN B AUana3zoHe oT 1 1o
50. HailTu MUHUMAaJIBHBIN 3JIEMEHT CPEAM SJIEMEHTOB C HEYETHBIM MHIECKCOM M MaKCUMaJIbHbIN
CpeaH PJIEMEHTOB C YETHBIM.

5. Jlan ogHOMEpHBIN MaccuB U3 N CIIy4ailHbIX IEMCTBUTEIIBHBIX YHCEI B JUAIa30He OT -4 10
8. BeiBecTH B mopsiike HeBo3pacTanus (yObIBaHMS) SJIEMEHTHI, MOAYJIb KOTOPBIX OOJbIIIe 2.

6. Jlnsg Tpynmel ydammxcs W3BECTHBI TOJOBBIE OLEHKH IO CIICAYIOIIUM IIpEeIMETaM:
MaTeMaThka, ¢u3uka, Xxumusa, uHpopmaTtuka. OToOpaTh KaHIUMAATOB HA OJUMIHMAIBL (C
OTJIMYHBIMU OIICHKaMH) TI0 KaKIAOMY M3 ITPEIMETOB.

7. Jns rpynmbl y4yamuxcsh W3BECTHBI TOJIOBBIE OLEHKH IO CIEAYIOIIMM MpeaMeTaM:
MaTemaruka, pusuka, Xumus, nupopmatruka. HaliTu cpeHIo0 B rpyIine OLEHKY M0 KaXaA0My U3
IIPEIMETOB.

8. CnoprcMeHbl Ha COPEBHOBAHUSIX COBEpPHIAIOT 6 TOMNBITOK B TMPBDKKAX B JUIMHY.
Onpenenuts TyUIIUK pe3yabTaT s KaXKI0T0 yYaCTHHKA.

9. Jlna Tpynmel ydamiuxcs WM3BECTHBI TONOBBIC OLICHKM IO CIEAYIOIUMM IPEAMETAM:
MaTeMaTHka, Gpusnka, Xumus, nHpopmartuka. Haifitu B rpymie cpeaHioro OLEHKY JUIs KaXKIOoro
y4aIerocs.

10. lnst rpynmsl GUpM U3BECTEH KypC MX aKIMH 32 KaX/Iblii U3 MECsIeB KaJeHIapHOTO Tofa.
CocTtaBUTh CIUCOK TeX (pUpM, Kypc aKIMii KOTOPBIX BCE BpeMs MOBbIIIANCS (T.€. Kypc 3a
KaX/IbIi ocTIe Iy omuii Mecs O0JIbIIe, 4eM 3a IpeAbLIYIINiT).

Pa3pea 3.

1. Jano N necsatkoB menbix uucen. Onpenenutb, CKOJBKO M3 HUX MOTYT COCTaBIISITh
reoMeTpuuecKyto nporpeccuro. [IpoBepky opopMuTh B BUaE QPyHKIIUH.

2. Jano N necsaTkoB Henblx uyucen. OnpeneinTb, CKOJIbKO W3 HUX MOTYT COCTaBJISTh
apupmeTHueckyo nporpeccuio. [Ipoepky ohopMuTh B BUae QyHKIUH.

3. Jlano N gecartkoB 1enbiX yuced. Onpenennutb, CKOJIbKO M3 HUX MOTYT COCTaBJIATH Psif
®ubonauuu. [lepBoe uncno dudonayuu pasHo 0, BTopoe — 1. Kaxxmoe mocnemyromiee paBHO
cyMMe AByX npeapiaymux. [IpoBepky ohopmMuTh B Buie QyHKITHH.

4. Jlano N map ymcel, MPeACTaBIAIOMUX COO0H KOOPAMHATHI TOYEK Ha MIIOCKOCTH. Haiith
R — panmyc HanMeHbIIeH OKPYKHOCTH € LIEHTPOM B Haydaje KOOPJAWHAT, B KOTOPYIO MONagaroT
Bce Touku. OmpeneneHue paccTOSHUS OT TOYKMA [0 Hadajga KOOpAWHAT O(QOpPMHUTH B BHUJC
GyHKIHH.

5. M3BecTHBI OLIEHKM I'pyIIBI CTYAEHTOB 3a ceccuto. B rpynne 20 cTyneHToB, B ceccun 4
sk3aMeHa. OnpeneauTh CyMMapHyo cTurieHnt0. CuuTaTh, 4TO CTUICHAMS B pa3mepe R pyoueit



HAUMCIISIETCS CTYJEHTaM, CIaBLIMM CECCHI0 0e3 TpPOeK, a OTIMYHUKU IONYy4aroT CTUIICHIUIO,
noBbIIeHAYIO Ha 25% . [loacder cTuneHuu cryaeHTa ohopMuTh B BUAE (PyHKIIUU.

6. UM3BecTeH pacxoJ OHJIEKTPOIHEPIMU IO BCEM KBapTupaM 24-X KBapTHUPHOrO A0Ma.
Onpenenuth CyMMapHYIO Iuiaty 3a anekrpudectBo. [Ipu pacxome mo 100 kBt*u Ha denmoBeka
6epercst Tapud R xomeek 3a 1 kB1*u, B cimyuae npeBbliienns HopMbl Tapud BozpactaeT Ha 20%.
[ToxcueT mnaTel A1t KBapTUPBl OQOPMHUTH B BUJIE PYHKITUH.

7. MW3BecTHa exemecsyHas 3apa0OTHAs IUIaTa TEpcoHaja TMPEANPHUATHS B TCUYCHHE
KaJeHJAapHOro Toja. BeiBecTn (aMummy TeX COTPYIHUKOB, Y KOTOPBIX TOAOBas 3apaboTHas
maata BblIe cpeaHeil. CuuTaTh, 4TO INTAT MNPEANPUITHS cOCTaBiageT /7 yenoBek. [lomcuer
TOJI0BOM 3apIuiaThl paboTHHKA O(OPMUTH B BUAE (DYHKIIHH.

8. MW3BectHa exeMmecsyHas 3apaboTHas IUIaTa [E€pPCOHAJTA MPEINpUATHS B TEUYEHUE
KaJeHJapHOro roja. BwiBecTH (QaMuianM COTPYJHHKOB C MHUHUMAIbHOW W MaKCUMaJbHOU
roJIOBOM 3apaboTHOM 11aToi. CUMTaTh, UTO IITAT MPEANPHUATHS COCTaBISsIET 8 uenoBek. [Toacuer
T'OJI0BO# 3apIuiaThl paboTHHKA 0(OPMUTH B BUAE (DYHKIIHH.

9. Jlan ogHomepHbI MaccuB u3 100 cimydalHBIX LENBIX YMCEN B AMama3oHe OT S5 70 25
BKJIIOUUTENIbHO. BBIBECTH BCe umncia, KOTOPbIE MaKCUMAJIbHO YacTO BCTPEUAIOTCS B MACCHUBE U
KOJMYECTBO WX moBTOpeHUi. [loacdyeT koaudecTBa MOBTOPEHUH i 4Kcia OpOPMHUTH B BUJIE
dyHKIHN.

10. lan omHomepHblidi MaccuB u3 150 ciaydailHBIX LEIBIX YUCEN B auanazoHe oT 14 mo 37
BKIIIOUMTENIbHO. BBIBECTH Te YHMCIa, KOTOpbIE HaumOoJee PEeIKO BCTPEYAIOTCS B MacCHBE M
KOJMYECTBO WX moBTOpeHUi. [loacdyeT koaudyecTBa MOBTOPEHUHN il 4Kcia OpOPMHUTH B BUJIE
GyHKIHN.

Paznen 4.

1. Co3gaTh Kjacc Ajig XpaHeHHUs! KalleHaapHbIX AaT. O0ecrneunTs BO3MOKHOCTh PabOTHI C
JlaTaMu B Pa3MYHbIX (hopMaTax, M3MEHEHUS JaThl HA 3aJJaHHOE KOJMUecTBO AHEH. [leperpys3urs
OTIEPAIIHIO «—» ISl HAXOXKICHUS PA3HOCTH JIAT W OTIepariyl cCpaBHeHUs. st Kjacca onpeneanuThb
orneparop <<. CrangaptHble QyHKUIUHU 1 TUNBI C 17151 pabOThI ¢ JaTaMU HE UCTIONb30BaTh.

2. Co3nath Kjacc JJig XpaHEHHUs CTPOK. 3alporpaMMHUPOBATh METOIbI TTOMCKA MOJICTPOKH,
KOMUpOBaHUA, 3aMCHbI W YJIAJICHHUA 3aI[aHHOﬁ NOACTPOKH, ONPCACICHUA IJIMHBI CTPOKH.
[Teperpy3uthb onepanuio «+» s KOHKaTeHAllUU CTPOK, ONEPALI0 IPUCBAUBAHUS U OIEPaIHIo
WHJICKCUPOBaHUS (T.K. ONIEPATOP B3SATHUS MHACKCA MOXKET MOSBISATHCS KaK ClIEBa, TaK U CIpaBa OT
omieparopa TpUCBaWBaHUSA, TO (YHKIUS JODKHA BO3Bpamarh char&) ¢ mpoBepkoi
A0IMYCTUMOCTHU MHACKCA.

Paspean S.

1. Co3marh Kiacc JUisi XpaHEHHS OJHOMEPHBIX IEIOYHCICHHBIX MaccuBOB. ObecrneduTh
BO3MOXXHOCTh 3aJlaHUsl KOJMYECTBA DJIEMEHTOB M 0a30BOM HMHIEKCAMU. 3amporpaMMHUpPOBATH
METO/Ibl TIOMCKA 3JIEMEHTOB U COPTUPOBKH. [leperpy3uTs onepamuu AJis CI0KEHUS U BBIYUTaHUS
BeKTOpoB. lleperpy3uTh omnepanvio MHAECKCUPOBAaHUS (T.K. ONEPAaTOp B3ATHS HHAEKCA MOMKET
MOSIBJIAITECS KaK CJieBa, TaK M CIOpaBa OT OINepaTopa MPUCBAWBaHUsA, TO (DYHKIHUS IOJDKHA
BO3BpaIaTh int&) ¢ MPOBEPKOM JOIMMYCTUMOCTH MHICKCA.

2. Co3pmath Ki1acc s XpaHeHUs] OOBIKHOBEHHBIX JIpoOeid. 3anmporpaMMHUpOBaTh METOT
cokpaienus 1poou. Ileperpy3uts apupmerrnueckue onepanuu. J{Js kiacca onpeaeanThb
omepatop <<. [IpeaycMoTpeTh BO30YKICHHE UCKIIOUYUTEIBHBIX CUTYalui (TIpu AeTICHUH Ha
HOJIb, TIEPENIOJIHEHUHN).

Pa3gea 6.

Heab»  mpoekra: pa3paboTaTh MporpamMmmy «TekcToBblii
pemaKTop»  CO CTaHAAPTHBIM (PYHKIIMOHAIOM (KOMUPOBAHUE, OTKPHITHE



(aiina, padbota co mpudTom).
1 Cospnaiire rpapuyeckoe npuiokenue Qt Widgets. Mmst kiacca notepad.
2 Paspaborats uaTEpdEIC IPUIOKEHNS, KaK IIOKa3aHO Ha pUCYHKe 8.1,

= e T
| Motepad m‘&l

®ain  [lpaska Bwa Halitw  Cnpaska

Pucynok 8.1 — ®opma nipoekra notepad

3 Paspaborars MeHI0. [TyHKTBI MEHIO:

1) ®aiin (Hosbiii, OTKpbITh, COXpaHUTh KaK);

2) Tlpaska (Otmenuts, Konuposars, Berasuts);

3) Bun (ILlIpudt, BeipaBuusanue (Cnesa, [To nentpy, Crpasa));

4) Haiitu (ITouck, [TepeiiTu K CTpPOKE...);

5) Cnpaska.

Bumxer QTextEdit ckommonoBan «mo ropuszoHTanu». [locTaBeTe 3amper Ha
M3MEHEHHUE pa3Mepa OKHa.

4 Tlepexon K cioram coObITuii: action_— IlepeiiTn k ciaory — triggered().
IlepeiineM K €a0Ty, KOTOPBIM OTBEYAET 3a OTKPBITUE HOBOI'O JIOKYMEHTA:
ui—textEdit—clear();

5 TlepeiigeM K CIIOTy, KOTOPBI OTBEYAET 3@ OTKPBHITHE PaHEE COXPAHEHHOI'O
JIOKYMEHTa!

QFileDialog dialog;

dialog.setFileMode(QFileDialog:: AnyFile);

QString filename = dialog.getOpenFileName(NULL,'" Open file","","");
QFile file(filename);

file.open(QFile::ReadOnly|QFile:: Text);

QTextStream in(&file);

ui—textEdit—setText(in.readAll());

file.close();

Knacc QFileDialog — craHmapTHOe JUamoroBo€ OKHO, KOTOPOE MO3BOJISIET
MOJIH30BATENSAM BHIOMPATH (PailyIbl MITH KaTaJIOTH.

FileMode ucnonb3yeTcst uig yKa3aHHsS TOTO, YTO IOJb30BATENIb MOXKET BHIOpaTh B
JAHHOM OKHE, B HameM ciy4dae HMma paiina, ecnu daitn Oyner He HaiiieH, MOSABUTCS
COOTBETCTBYIOIIEE HHPOPMAIIMOHHOE COOOIICHHE.

GetOpenFileName — ynoOHas cratuctuyeckass (yHKIHSA, KOTOpas BO3BpaIlacT



CymecTByroImmid ¢aiin, BBIOpaHHBIM TMOJB30BaTeNIeM. B mapamerpax ykKa3aHO, 4TO
3aronioBok okHa «Open File», mycThie KaBBIYKKM 0003HAYAIOT, YTO IOJIH30BATEIh MOXKET
BBIOpaTh/HANTH (aiiil B JIFOOOM KaTaJIore U C JIIOOBIM PACIIUPEHUEM.

B Meromax oTkpeiTus (aiina mepeducieHbl PEKUMBI, B KOTOPBIX MPOUCXOAUT
OTKpBITHE (AJI1 YTEHUS U IPU OKOHYAHUU JINHUH, IEPEX0]] Ha IPYTYIO CTPOKY ).

6 IlepeiimeM K CIOTy, KOTOpPBIM OTBEYAET 3a COXPAaHEHUE OKYMEHTa M BBIOOpa
KaTaJjiora Jijisi ero COXpaHeHUs:
QFileDialog dialog;
dialog.setFileMode(QFileDialog:: AnyFile);
QString filename = dialog.getSaveFileName(NULL,'"Save file","","");
QFile file(filename);
file.open(QFile::WriteOnly)|
QFile:: Text); QTextStream out(&file);
out <<
ui—textEdit—>toHtml();
out.flush();
file.close();

getSaveFileName - 510 craTtnueckas ¢yHKIHUs, KOTOpas Bo3Bpamaer uMs (aiina,
BbIOpaHHOTO ToJIb30BaTeseM. Daiil He T0JKEeH CyIeCTBOBATb.

Oynkius kinacca QTextEdit - toHTML Bo3Bpamaer Tekct kak html, T.e. coxpansier
BCE AJIEMEHTHI (popMaTUpPOBaHMUSL.

7 TlepeiineM K CIOTY, KOTOPBIi OTBEYAET 38 OTMEHY JICHCTBUS:

ui—>textEdit—>undo();
8 IlepeiimeM K ciortaMm, KOTOphlE OTBEYAIOT 3a KONMPOBAHUE MU
BCTaBKY BBIJIEJIEHHOTO TEKCTA:
_copytext = ui—~textEdit—textCursor().selectedText();

OOBsBUM B CeKLIMU private IepeMEHHYIO CTPOKOBOTO THIA _copytext. 3aHOCUM B
HEE BBIICJICHHBIN TEKCT.
ui—textEdit—>textCursor().insertHtml(_copytext);

BcraBnsem tekct, coxpansis Bce anemenTsl HTML dopmatupoBanus ¢ Tekymien
MO3ULIUU KypCopa.

9 IlepeiizeM K cI0TaM, KOTOPBIE OTBEYAOT 33 BHIPABHMBAHKE TEKCTA!
cieBa ui—textEdit—setAlignment(Qt::AlignLeft);

o neHtpy  ui—textEdit—setAlignment(Qt::AlignCenter);
cripaBa ui—textEdit—>setAlignment(Qt::AlignRight);

10 Tepeiimem k cioTy, KOTOPBIN OTBEYAET 3a U3MEHEHHE MIPUQPTA B TEKCTE:
QFontDialog dialog;

QFont font =

dialog.getFont(NULL);

QTextCharFormat format;

format.setFont(font);
ui—textEdit—textCursor().setCharFormat(format);

Kmacc QFont ompenenser mpudT, UCMONB3yeMbId i (OpMaTUPOBAHUS TEKCTA.
Oynknus getFont() OTKphIBaeT MOJANBHBIM JUANOr BBIOOpa MpudTa W BO3BpAIIACT
mpudT.

QTextCharFormat xmacc mpeaocTtaBisieT WHPOpMauiO O (HOpMATUPOBAHUM JIS
cumBoJIoB. Ha opmar ciMBOIOB TekcTa B JOKYMEHTE YKa3blBalOT BU3yallbHbIE CBOWMCTBA
TEKCTa.

Oynkius setFont() ycranaBnmuBaeT BRIOpaHHBIA MIPUQT.
11 IepeiineM K 0Ty, KOTOPbIN OTBEYAET 3a MEPEXOJ] HA HYKHYIO CTPOKY:
bool ok;
int num = QInputDialog::getInt(0, ""IlepeiiTu', ""Ha cTpoky:", 1, 1,
ui—textEdit—>document()—lineCount(),1,&0Kk);



QTextBlock block = ui—textEdit—>document()—>findBlockByLineNumber(num-1);
QTextCursor cursor(block);
ui—textEdit—setTextCursor(cursor);

OlnputDialog knacc, KOTOpbIA NPeAOCTaBISECT MPOCTOM AMANOr ISl MOJy4YEHUS
OJIHOTO 3HAYEHHUsI OT MOJIb30BATEIS.

Oynkuus getInt() Bo3BpamaeT menoe Yucio, KOTopoe ObLII0 BBEACHO MOIB30BATEIEM.
[Tapametper («IlepeliTu» 3TO TEKCT, KOTOPBIH OTOOpa)kaeTcs B CTPOKE 3arojoBKa
UanaoroBoro okHa. «Ha cTpoky» — TEKCT, KOTOpBIN MOKa3bIBaeTCs MOJIb30BATENO (OH
JIOJKEH CKa3aTh, YTO JOJIKHO OBITh BBEJEHO). 1 — SIBISETCS LENBIM YHCIIOM, [0 YMOIYaHHUIO
C KOTOpPOro cY€ryuk OyJIeT YCTaHOBJIEH. | — MUHUMHAIbHOE 3HA4YeHHE, KOTOpOE
nmonb3oBare’dh MokeT BbIOparh. Dynkius lineCount() cuuTaer KONMMYECTBO CTPOK B
JIOKYMEHTE M SBISIETCA MAKCHUMAJIbHBIM 3HAY€HHUEM, KOTOPOE I0JIb30BATEIh MOXKET
BEIOpaTh. 1 — cymMMa, Ha KOTOPYIO 3HAYCHHUS WM3MEHSIIOTCS MPU HAXATHH IOJIb30BATEIIEM
KHOIIKHM CO CTPEJIKaMH JUIsl YBEIIMYEHUS UM YMEHBIICHUS 3HAYCHHUS.

QTextBlock kiacc nmpeaocTaBisieT KOHTEHHED I parMeHTOB TEKCTa.

Oynknus findBlockByLineNumber(LineNumber) Bo3Bpamaer TeKCTOBBIN OJIOK,
KOTOpPBIN coaepkuT ykazanHbli LineNumber.

12 TlepeiineM K ¢I0Ty, KOTOPbIN OTBEYAET 3a IOUCK CJIOBA B TEKCTE:
bool bOKk;
QString str = QInputDialog::getText(0," HaiiTu"," Beaure Tekcr:",
QLineEdit::Normal,"",&bOKk);
if (!bOK) { return; }
QTextCursor oldCursor =
ui—textEdit—>textCursor();
ui—textEdit—setTextCursor(
QTextCursor(ui—>textEdit—>document()—findBlockByLineNumber(0)));
bool finded = ui—~>textEdit—find(str);
if ({finded) ui—textEdit—setTextCursor(oldCursor);
Camocmosmenvrho Oopabomatime npoekm, 000a8uU8 6 He2o Ccledyioujue NYHKMbl
enasnoco menio: Daiin (Coxpanums, Ileuams, Bvixoo), Ilpasxa ([losmopumos, Beipezamy,
Yoanums, Bcmasumov oamy), Hatimu (3amenums); Cnpasxa (O npoepamme).



Ipuio:xkenne 2

O1neHOYHbIE CPEACTBA /ISl IPOBEAECHUA MPOMEKYTOUYHON aTTeCTAIUH

a) [lnanupyemble pe3yabTaThl 00y4eHHUs] U OLIEHOYHbIE CPeACTBA 1JIsl MPOBedeHHs
MPOMEKYTOYHON aTTeCTAMHU:

Kon Nunukarop
WHIUKATOP JOCTHKEHHUS OneHOYHBIC CpPEeICTBA
a KOMIIETEHIUH

OIIK-2: Cnioco0eH MOHUMATDH PUHIUIBI PA00THI COBPeMEeHHbIX HHPOPMAIMOHHBIX
TeXHOJIOTHIl 1 IPOrPaAMMHBIX CPe/ICTB, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOU3BOACTBA,
1 MCII0JIb30BaTh X IIPH PellIeHUH 32124 NPOo(ecCHOHATBHOM e TeJbHOCTH;

OIIK-2.1 [Tpumenser llepeuenv meopemuueckux 60npocos
COBPEMEHHBIE
1. DOnemeHrtsl a3b1ka Cu. KOHCTaHTEI,
nH(pOpMaITMOHHBIE
UACHTU()UKATOPBI, KIIOYEBBIE CIIOBA.
TEXHOJIOTHH u
2. Tumbl maHHBIX U UX 00BsABICHHKE. Llenbie n
MIPOrpaMMHBIE .
BEILIECTBEHHBIE TUIIBI. [lepeuncisieMbrit TUIL.
CpeICTBa, B TOM 4YHCIIE
3. Tunbl [aHHBIX U UX OOBSIBICHUE. YKa3aTEH.
OTEYECTBEHHOT'O
Omnepanuu pazaapecanyy 4 aapeca.
HPOU3BOJICTRA, AT AnpecHast apupMeTHKA.
PCIICHIA 3alat 4 Bpipaxenus. Onepan/ibl U ONepaIii
npogeccHoHaNBHON (yHapHbIe, OuHapHbIe, TepHapHbIe). [IpaBuia
NEeSATETbHOCTH peoOpa3oBaHus THUIIOB.

5. Omneparops! s3pika Cu. OnepaTtop
BBIPa)KCHHE, COCTABHOM OIepaTop,
OIepaTOPhl YCIOBHOTO MEPEX0/a.

6. OpraHu3aiys UKITIECKIX
BBIYHCITUTEIBHBIX ITPOLIECCOB C MTOMOIIIBIO
omneparopos for, while, do while.

7.  Opranuzainus BBOJa-BbIBOIa B si3bike CH.
®opmaTHBIN BBOJI-BBIBOI.

8. MaccuBsbl. UTHaEKCHBIE BRIpaKEHUS.
XpaHEHHE B IAMATH OJTHOMEPHBIX U
MHOTOMEPHBIX MacCCHBOB.

9. MaccuBbl. OCHOBHBIE AJITOPUTMBI UX
00paboTku. BBOA-BBIBOM, TOUCK
AKCTpPEMyMa, COPTHPOBKA.

10. CrpykTypbl U 00bearHEHUS. BapruanTHbie
cTpykTypsl. [Tonst OuTOB.

11. IlpaBuia onpezeneHuss NEPEMEHHBIX U
TUNOB. HUIIManu3anus naHHbIX.

12. Omnpenenenue u BbI30B (DYHKITHIA.
dakTudeckue u (HopMaabHbIC TAPAMETPHI.

13. Omnpenenenue u Bb130B QpyHKImil. [lepenaua
MacCHBOB U yKa3aTesiel Ha (QyHKIHH.

14. Omnpenenenue u BbI30B (DYHKITHIA.
[IpenBapurenbHas HHUIMAIU3aLUs
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15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

28.

napamMeTpoB, (YHKIIMU C IEPEMEHHBIM
qucioM napamerpos. [lepenaua mapameTpos
¢byHKIMK main.

Bpemst xxu3HM 1 0071aCTh BUAUMOCTH
porpaMMHbIX 00bekTOB. Kitacchl maMaru.
WNuunmanu3anust ri1o0aibHbIX U JIOKATbHBIX
MIEPEMEHHBIX

Jlnaamudeckre 00beKThl. CIIoco0bI
BBIACJIICHUSA U OCBOGO)K,Z[CHI/ISI IIaMATH.
JInHeWHbBI OMHOCBSI3HEBIN CITMCOK.

Jlnaamudeckue MaccuBbl. OCOOCHHOCTH
BBIJEJIEHUS U OCBOOOXKICHUS ITaMITH JUISI
MHOTOMEPHBIX MacCHBOB.

JIMpeKTuBHI Mpernpoueccopa.
MakpoomnpeneneHusl.

OOBEKTHO-OPUEHTUPOBAHHBIN TIOJIXO K
nporpammupoBannio. Kiaccel.

OOBEKTHO-OPUEHTUPOBAHHBIN MOIXO K

nporpaMmmupoBannio. Maunmanusanus u
paspyiieHne 00beKkToB. KOHCTPYKTOPHI 1
JECTPYKTOPBHI.

OOBEKTHO-OPUEHTUPOBAHHBIN TIOJIXO K
IporpaMMHUpoBaHui0. OrpaHUYeHUs
JIOCTYyTIA K uJieHaM KJacca. Jpy3bs knacca.

OOBEeKTHO-OPUEHTUPOBAHHBIN TIOJIXO K
nporpammupoBanuto. HacinenoBanue.

[Teperpy3ka onepanuid.

Opranuzanys BBOJa-BbIBOJIa Ha si3blke C++.
IToToku BBOIa-BEIBOJA.

[[TaGmoHb! QyHKIUH.
[[TaG10HBI KITACCOB.

bubmmorexa STL. Ipyrue 6ubnuorexu
KOHTEHHEPHBIX KJIACCOB.

O6paboTKa UCKITFOYUTEIIBHBIX CUTYAIHH

IIpakmuueckue 3a0anus

Co3znarb Kkinacc sl XpaHeHUs TEMIEPATYp B
mkanax [lenbcus u dapenreiita (mpu
nepeBoze U3 mkasusl Llenscus B mkary
®apeHrenTa HCXOIHOE YHUCIO YMHOXKAIOT HA
9/5 n mpubasmnsrot 32). Jlns knacca
onpeAenuTh apudMeTnyecKue onepanuu u
oIepaluio <<,

Co3narth Kinacc 1 XpaHEeHHs Macc Tell B
rpammax, Kwiorpammax u ToHHax. [{ms
KJIacca ONpeieInTh apupMeTHUIECKHE
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10.

11.

12.

13.

oIepaly 1 omnepanumo <<.

[Teperpy3uthb onepanuio «*» ajs Kiacca
matrix, OCyIIECTBIISIONIYIO IEPEMHOKEHHE
Marpuil. B ciydae HEBO3MOKHOCTH ATOM
orepanuu — BO30YIUTh UCKITIOUEHHE.
CoznaTth QYHKIMIO, OCYIIECTBISIONIYIO
BBIYMCIICHHE KOPHEW KBaJPaTHOrO
ypaBHEeHUs. B ciiydyae HEBO3MOKHOCTH 3TOM
orepannu — BO30YIUTh UCKITIOUEHHE.
CoznaTh Ki1acce Ui XpaHEHUs LENbIX Yhcel B
JIBOMYHOW U IECATEPUYHOMN CUCTEMAX
cuncnenus. [{ns kinacca onpeaenuTh
apu(MeTHYECKUE ONepaIiy U ONepanui <<.
CoznaTh Ki1ace Juisi XpaHeHUsI MHOKECTBa
IPOCTBIX YMCEN 3alaHHOT0 IMalla30Ha.
Onpeneantb METOABI MPOBEPKHU
MPUHAJICKHOCTH 33JJAaHHOTO YKCIIa
JMana3oHy, ONpeeeH s KOJTM4eCcTBa YHcell,
MOJTyYEHUS TIPEIBITYIErO U CIEAYIOIIErO
yucna u T.1. [ kinacca onpeaenuTh
oIepaluIo <<,

Co3znath mabIoOHHYI0 (PYHKITHIO ISt
HAXO0XJICHUS BCEX MH]IEKCOB MUHUMAJIbHBIX
(MaKCHMaJIbHBIX ) 3JIEMEHTOB OJTHOMEPHOTO
MaccHBa.

CoznaTh Ki1ace Ui reHepaluu HeblX U
BELIECTBEHHBIX YUCEII U3 3aJaHHOTO
JUana3oHa.

Co3aath QyHKIHIO, OCYIIECTBIISIOUIYIO
HaX0XJIeHWE KOPHEU CUCTEMBI ABYX
JMHENHBIX YpaBHEHUH (1Ba HEU3BECTHBIX). B
Clly4ae HEBO3MOXHOCTH 3TOH ornepanuu —
BO30YIUTh UCKITIOYCHHE.

CoznaTth QYHKIHMIO AJ1s1 BBIYUCICHUS
3HA4YEHUS ONPEJCICHHOTO HHTETpaia
METOJIOM MPSAMOYTOJIbHUKOB. OTHUM U3
napaMeTpoB ITON (PYHKLUHU TOJIKEH ObITh
yKazaresb Ha MOJAUHTErpajbHyI0 (PyHKIHIO.
CosznaTth QYHKITUIO ISl BEIYUCICHUS
3HAYEHUs KOPHS HEJIMHEHHOTO YpaBHEHHUS
f(x)=0 MeTo10M MOJOBUHHOTO JCTICHUSI.
OmHUM U3 MapaMeTpoB ITOU (DYHKITUH
JIOJKEH OBITh yKa3aTesb Ha GyHKUuIo f(x).
CoznaTth QYHKIMIO AJ1s1 BEIYUCICHUS
3HAUYEHUSI SKCTPEMyMa HEJIMHEMHOTO
ypaBHeHus f(x)=0 MeTogoM neieHus Ha TpH
yacti. OJJHUM U3 TapaMeTPOB ATON QYHKITUN
JIOJDKEH OBITh yKa3aTenb Ha QyHKIHUIO f(X).
Co3zfaTh Kj1acc JUisl XpaHEHUsI CKOPOCTEH Tel
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14.

15.

16.

17.

B M/C 1 KM/4. JIJIs Ki1acca OnpeieNuTh
apudMeTHYECKHE OTepaIluy U Omepanuo <<,
Cozpate kjacc JUIsi XpaHEHMsI MHOXKECTBA

TPEYTOJIbHUKOB. TpEyroibHUKH  3aJat0TCst
KOOpAMHATaMU BeplIMH. Ecim 3a1aHHbINA
TPEYTOJIbHUK HE CYIIECTBYET — BO30OYIUTH
uckiroueHne. PazpaboraTte MeTOBI MOJCUYETA
TJIOMIAIN U TIEPUMETPA.

Co3marh Kjacc IJis XpaHEHUs KaJeHIapHBIX
nat. OO0ecreyuTh BO3MOXKHOCTH pPabOTHI C
JaTaMyd B Pas3auYHBIX (opMarax, U3MECHECHHS
IaThl Ha 3aJaHHOE KOJIMYECTBO  JHEH.
[Teperpy3uthb OTIePAIIHIO «—» IS
HAaxXOXXJEHUS PA3HOCTH JaT U OTMepaIuH
cpaBHeHusa. Jlms  kjmacca  ONMpeneNuTh
orneparop <<. CraHpmapTHble (QYHKUUU U
tunet  C g paboTel ¢ JgatraMm  HE
HCIOJIb30BaTh.

Cozmate KJacc JUISL  XpaHEHHUS  CTPOK.
3anporpaMMupoBaTh METO/IbI TIOMCKA
MoACTPOKH, KOIIMPOBAHUA, 3aMCHbI )41
YAAJICHUA SaHaHHOfI MNOoACTPOKH,
ompeneneHuss MIuHbL cTpoku. Ileperpysurs
omepanuio «+» JUIsi KOHKAaTeHAlMU CTPOK,
OTepanuio0 TPUCBAWBAHUA U  OMEPAIHIO
UHAECKCUpOBaHUs (T.K. ONepaTop B3SITHS
WHJICKCA MOXKET TOSBIIATHCS KaK CJIeBa, TaK U
crpaBa OT oOIeparopa MpPHUCBaWBaHUI, TO
byHKIMS J0DKHA Bo3Bpamath char&) ¢
MPOBEPKOH JTOMyCTUMOCTH HHJIEKCA.

Co3marh Kjacc I XpaHEHHUsS OIHOMEPHBIX
LEIOYUCIEHHLIX  MaccuBoB. (OOecHeunTh

BO3MOYXHOCTh 3aJlaHus KOJINYECTBA
JJeMeHTOB M 0a30BOM  HMHJEKCAalUU.
3anporpaMmMHupoBaTh METO/TBI MOKCKa

JJIEMEHTOB M COPTHPOBKH. [leperpysutsb
Olepanmyuy JUIS CJIOXEHUS ¥ BBIYUTAHHSA
BEKTOPOB. [Teperpy3uts OTIePaIHIO
MHJICKCUPOBaHUA (T.K. OmepaTrop B3SATHA
MHJIEKCAa MOXKET TMOSBIATHCS KaK CJeBa, TaK U
crpaBa OT oOIeparopa MpPUCBAWBAHUSI, TO
GyHKIMS  JTOJDKHA  BO3Bpamath int&) ¢
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18.

MIPOBEPKOM TOMyCTUMOCTH MHJIEKCA.

CoznaTh Kacc Ajsi XpaHeHUs! 0ObIKHOBEHHBIX
JpoOeH. 3anporpaMmmMupoBaTh METO/T
COKpaIICHUs Ipoowu. [Teperpy3utb
apudpmernueckue omepanuu. Jlng kimacca
onpeaenuTs omneparop <<. IIpemycmorperb
BO30Y)KJCHHE MCKIIIOUUTENbHBIX CHUTYyalHii
(TIpu teneHuu Ha HOJIb, TIEPETIOTHEHUHN )

OIIK-7: CnocobeH pa3pabaTbIBaTh aJITOPUTMBI U IPOTPAMMBI, IPUTOAHbIE IS

IIPAKTUYECKOTO IIPUMEHEHUS

OIIK-7.1

Ompenenser cpeacTsa
pa3paboTku
[IPOrPAMMHBIX CPEICTB
st peLeHust
NPaKTUYECKUX  3aJad
po¢eCCHOHAITBHOM

JCATCIIBHOCTH

Hepeqeﬂb meopemu4ecKux 60npocos

10.

11.

12.

OnemenThl s3b1ka Cu. KOHCTaHTHI,
UACHTU(DUKATOPBI, KIFOYCBBIC CIIOBA.

Tumsl JaHHBIX U UX 00baBacHUE. Llenbie u
BEILICCTBEHHBIE THUIIBL. [IepeuncisieMblii THII.
THIel JaHHBIX U UX OOBABICHUE. YKa3aTElH.
Onepanuu pazajapecaiyu 1 ajpeca.
AnpecHast apudmeTuka.

Bripaxenus. Onepanibl U onepainuu
(yHapHsble, OuHapHble, TepHapHbIe). [IpaBuna
npeoOpa30BaHuUs TUIIOB.

Omneparops! sa3pika Cu. OnepaTtop
BBIPAYKEHHE, COCTAaBHOW OIEPaTop,
OTIEPaTOPHI YCIOBHOTO MEPEX0/1a.
Opraau3anys IUKINYeCKUuX
BBIYMCIIMTEIBHBIX MPOIIECCOB C ITOMOIIBIO
oneparopos for, while, do while.
Opranuzanys BBOJ1a-BbIBOIa B si3bIke CH.
®opmaTHbBIN BBOA-BBIBOJ.

MaccuBbl. UTHJIEKCHBIE BBIPAXKEHHUSI.
XpaHEHHE B IMaMAITH OJTHOMEPHBIX U
MHOTOMEPHBIX MacCHBOB.

MaccuBbl. OCHOBHBIE QJITOPUTMBI UX
00paboTku. BBOJ-BBIBOI, TOMCK IKCTPEMYyMa,
COPTHUPOBKA.

CTpyKTyphl U 00beIMHEHUS. BapraHTHBIC
cTpykTypsl. [Tomnst GuTos.

[IpaBuina onpeneneHust IEPEMEHHBIX U TUIIOB.
Nuaunuanuzanys 1aHHBIX.

OmnpezneneHue U BHI30B (GYHKLIUH.
daktuveckue u HopManbHbIC TAPAMETPHI.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

28.

Omnpenenenue u BeI30B QyHKuuii. [lepenaua
MacCHBOB M yKa3areseil Ha QyHKIUH.
Ornpezenenne U BpI30B (PYHKITHH.
[IpenBapurenbHas THULMATU3ALNS
napaMmeTpoB, GYHKLUHU C IEPEMEHHBIM
yucioM napamerpos. [lepenaya napameTpoB
GbyHKIIMA main.

Bpewmst xxu3HM 1 006J1aCTh BUAUMOCTH
porpaMMHbIX 00beKTOB. Kitacchl maMsTu.
Wuunmanuzanus riodalbHbIX U JIOKaJIbHBIX
MIEPEMEHHBIX

Jnramuyeckue 00beKThl. CIIocoObI
BbIJICJICHUS U OCBOOOXK/ICHUS TAMSITH.
JIuHelHbIN OAHOCBSI3HBIN CITUCOK.
Junamudeckue MaccuBbl. OCOOCHHOCTH
BBIJICTICHUS 1 OCBOOOXKICHUS TAMSITH JIJIS
MHOTOMEPHBIX MacCHBOB.

JlupeKxTuBBI Ipenpoueccopa.
MakpoonpeneneHus.
OOBEKTHO-OPUEHTHUPOBAHHBIN MOIXO] K
nporpaMmMupoBanuio. Kiaccel.
OOBEKTHO-OPUEHTHUPOBAHHBIN MOIXO] K
nporpamMmmupoBanuto. MHunmanusanus u
paspyiieHue 00beKToB. KOHCTpYKTOpHI U
JECTPYKTOPHI.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIXOT K
nporpaMMupoBaHuto. OrpaHUYeHHs TOCTyNa
K 4JieHaM kjacca. [py3bs kiacca.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIXOT K
nporpammupoBanuto. HacienoBanue.
Ileperpy3ka onepanuii.

Opranuzanys BBOJa-BbIBO/Ia Ha si3blke C++.
IToToxu BBOIa-BBEIBOA.

[[Ta6nonb! QyHKIHIA.

[[TaG0HBI KJIACCOB.

bubnuorexa STL. [Ipyrue oubauorexu
KOHTEHHEPHBIX KJIACCOB.

O06paboTKa UCKITFOYUTEIBHBIX CUTYyaluN

IIpakmuueckue 3a0anus

1.

Co3zpaTe K1acc Ui XpaHeHUs: TEMIEPATyp B
mkanax Llenscusa u ®apenreiira (npu
nepeBoJe U3 MKaabl [leabcus B mkamy
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10.

11.

®dapeHrelTa HCXOAHOE YUCIIO YMHOKAIOT HA
9/5 n npubasmstor 32). s kiacca
OTpeAeuTh apu(PMETUIECKUE OTIepPAIH U
orepauio <<,

Co3znartp Kiacc Ji71sl XpaHEeHUs Macc Tell B
rpaMMax, KmiorpamMmmax u ToHHax. /s
KJIacca OMpeeuTh apuPpMETHICCKHE
oIepalyy 1 oNepanumn <<.

[Teperpy3uth onepanuto «*y» A Kiacca
matrix, OCyIIECTBISIOUIYIO IEPEMHOKEHUE
MaTpul. B ciyyae HEBO3MOKHOCTH 3TOU
orepanuy — BO30YAUTh UCKIIOYCHHE.
Co3znaTth QYHKIUIO, OCYIIECTBISIONIYIO
BBIUHCIICHHE KOPHEH KBaJApaTHOTO
ypaBHEHUs. B ciiydyae HEBO3MOKHOCTH 3TOMU
orepanuy — BO30YAUTH UCKITIOYCHHE.
Co3zpartp Ki1acc st XpaHeHHUsI 1IeJIbIX YHCeT B
JIBOMYHOU U IECATEPUYHON CUCTEMaX
cumucienus. J{ns knacca onpeneanuTb
apudMeTHUYECKHE OTIepaIliy U OTEePaIio <<,
Co3znartp Kinacc 715l XpaHeHUsI MHOKECTBA
MIPOCTHIX YKCEN 3a/IaHHOTO JIhana3oHa.
Ornpenenutb METOIbI MPOBEPKU
MPUHA]JICKHOCTH 3aIaHHOTO YuCiIa
JIMaIa3oHy, ONPEIEICHUs KOJINUeCTBa YHUCET,
MOJTyYEHUS IPEIBITYIIEro U CIEIYIOIIEro
yucia v T.4. JJs kiacca onpenenuThb
orepanuio <<,

Co3aatp mabIOHHYIO PYHKLHUIO IS
HaXO0X/IEHUS BCEX MHJIEKCOB MUHUMAJIbHbIX
(MaKCUMAIIbHBIX ) 3JIEMEHTOB OJTHOMEPHOTO
MaccuBa.

Co3zpartp Kiacc sl TeHepaluy LebIX U
BELIECTBEHHBIX YUCEII U3 3aJaHHOTO
JIMara3oHa.

CoznaTth QYHKIMIO, OCYIIECTBISIONIYIO
HAXO/JIEHUE KOPHEN CUCTEMBI IBYX
JUHEWHBIX YpaBHEHUH (JBa HEU3BECTHBIX). B
CJIyyae HEBO3MOKHOCTH 3TOU oneparuy —
BO30YIUTH UCKITIOUCHHE.

Co3znaTth QYHKITUIO JJIsl BEIYUCICHUS
3HAYEHUS OIPeIeJICHHOTO HHTEeTpaia
METOAOM MPSMOYTOIBHUKOB. OTHUM U3
napamMeTpoB 3TOH GYHKIIUH TOJDKEH OBITH
yKasarelb Ha MOJAUHTErPaIbHYI0 (PYHKIIHUIO.
CoznaTth QYHKIHMIO AJ1s1 BEIYUCICHUS
3HAUYECHUS KOPHS HEJIMHEWMHOTO YpaBHEHUS
f(x)=0 MeTo10M TTOJIOBUHHOTO JICTICHUSI.
OHIM U3 mapaMeTpoB ATOH HYHKITUU
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12.

13.

14.

15.

16.

17.

JIOJKEH OBITh yKa3aTesb Ha GyHKUuIo f(x).
CoznaTth GYHKIMIO AJ1s1 BEIYUCICHUS
3HA4YEeHHUs] IKCTPEMyMa HETMHEHHOTO
ypaBHeHus f(x)=0 MeToaoM neneHus Ha TpH
yactu. OTHUM U3 TapaMEeTPOB ITON PYHKLIUHU
JIOJDKEH OBITh yKa3aTenb Ha QyHKIHUIO f(X).
Co3math Ki1acc A XpaHEeHUs] CKOPOCTE Tel
B M/C ¥ KM/4. J[71s1 Kj1acca onpeennuTh
apu(MeTHUECKUE ONePaIiH U ONepaLuio <<.
Cozpate Kjacc IUIsl XpaHEHHsT MHOXKECTBa

TPEYTrOJIbHUKOB. TpEyrojibHUKH  3aJar0TCs
KOOpAMHATaMu BeplIMH. Eciu 3a1aHHbIN
TPEYTOJBHUK HE CYIIECTBYEeT — BO30YIUTh
uckimodeHne. Pa3paborate METOBI MoOjcCUETa
IJIOIIAAN U IEPUMETPA.

Co3parb Kjacc A XpaHEHUsl KaJeHAapHBIX
nat. OOecnedynTh BO3MOXHOCTH PAabOTHI C
JaTaMH B Pa3IMYHBIX (opMaTax, U3MEHEHUS
JaThl HA 3a/JlaHHO€  KOJIMYECTBO  JHEH.
[Ieperpy3uts onepauuo «“» JUISL
HAaXOXJEHUS PA3HOCTH JaT U ONepaluu
cpaBHeHusa. Jlnsg  kjmacca  ONpeNeNuTh
oneparop <<. CraHmapTHble (QYHKIMH W
tunel  C g paboTel € JaTaMu  HE
UCITIOJIb30BATh.

Co3matp KJlacc Ui XpaHEHHS  CTPOK.
3anporpaMMHpOBaTh METOIbI TIOUCKa
HNOACTPOKH,  KONMPOBAaHHSA, 3aMEHBl W
yIaJICHUS 3a7]aHHON HOACTPOKH,
oIpelieNieHns] JIMHBI CTpokH. Ileperpy3utsb
OTEPAIMI0 «+» U KOHKAaTEHAllUH CTPOK,
ONEpanMio TPHCBAWUBAHUS U  OIEPALHIO
MHJICKCUPOBaHUA (T.K. OmepaTrop B3SATHA
MHJEKCa MOXKET MOSBISATHCS KaK CIeBa, TaK U
crpaBa OT oOIeparopa MpPUCBAWBAHUSI, TO
¢yHKIMS J0DKHA BO3BpamaTth char&) c
IPOBEPKOI TOMyCTUMOCTH HHCKCA.

Cozpate Kjacc Uil XpaHEHHMs OJHOMEPHBIX
[IEJIOUUCIIEHHBIX ~ MaccuBOB.  ObecneunuThb
BO3MOKHOCTb 3a1aHUs KOJIM4ECTBa
BJIEMEHTOB U 0a30BOM  HMHJCKCAIHH.
3anporpaMmMHupoOBaTh METO/IbI IIOUCKa
JIEMEHTOB M copTupoBKU. Ileperpysutsb




Kon
AHIAUKATOPD
a

Nupukarop
JIOCTIDKECHUSA
KOMIIETCHIINU

OneHouHbIe CpescTBa

18.

oncpanvu Jd CJIOXCHUA HW  BbIUUTAHUA
BEKTOPOB.
WHJICKCUPOBAHHUS

[leperpy3uthb
(T.K.

oTieparuo
oreparop
MHJIEKCAa MOXKET MOSABIATHCA KaK ClIeBa, TaK U
cIpaBa OT olepaTopa MpHCBauBaHUS, TO
byHKIMS ODKHA BO3Bpamarth int&) ¢
IIPOBEPKOI1 TOMYCTUMOCTH UHEKCA.

CoznaTh Ki1acce Juist XpaHeHUs: 0ObIKHOBEHHBIX
npoOei. 3anmporpaMMHpPOBaTh METO]]
cokparnieHus apoou. [leperpy3utsb
apudmetnueckue onepauu. s kinacca
onpeaenauTs onepatop <<. [IpemycMorperhb

B3ATUA

BO30YKICHHE UCKITIOYUTEIBHBIX CUTYyaIi
(Tpu IeTIeHUH Ha HOJIb, TIEPETIOTHEHUH )

OIIK-7.2

Pa3pabatriBaer

AJITOPUTMBI n
IIPOrpaMMBbI TS
peliCHUsT MNPUKIATHBIX
3a71a4

KJ1IaCcCOB

Pa3IMYHBIX

I.

10.

11.

Hepeqeﬂb meopemu4ecKux 60npocos

OnemeHTsl A3b1ka Cu. KOHCTaHTEHI,

1IeHTU(UKATOPDI, KITIOUEBbIE CIIOBA.

Tume! qaHHBIX ¥ UX 00baBIcHUE. Llenbie n
BEIIECTBEHHBIE TUNBI. [lepeuncisemslii Th.

Turel JaHHBIX ¥ UX 0OBSABICHUE. YKa3aTeNH.
Omnepanuu pazagpecalyiv 1 agpeca.
AnpecHast apudmeTHka.

Bripaskenus. OniepaH/ibl 1 orepanum
(yHapHble, OuHapHbIe, TepHapHbIe). [IpaBuna
npeoOpa3oBaHuUs TUIIOB.

Omneparopsl s3p1ka Cu. OnepaTop
BBIPa)KCHNE, COCTABHOM OIepaTop,
OIepaTOPhl YCIOBHOTO MEPEX0/a.

Opranu3anus IUKIHYECKUX
BBIYHCITUTEIBHBIX TPOLIECCOB C MTOMOIIIBIO
omneparopos for, while, do while.

Opranuzanus BBo1a-BbIBOJA B si3bike CH.
®opmaTHBIN BBOJI-BBIBO/I.

MaccuBbl. UHJIEKCHBIE BBIPAYKEHHSI.
XpaHeHHE B IAMATH OJTHOMEPHBIX U
MHOTOMEPHBIX MacCCHBOB.

MaccuBbl. OCHOBHBIE aJITOPUTMBI UX
00paboTku. BBOA-BBIBO, TOUCK
AKCTpPEMyMa, COPTHPOBKA.

CtpykTypsl u 00beuHeHUs. BapruanTHbie
cTpykTypsl. [Tosnst OuTOB.

[IpaBuna onpenenaeHus: NEPEMEHHBIX U
TUNoB. HUIIManmm3amnus TaHHbIX.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

28

Omnpenenenre 1 BHI30B (PYHKITHIA.
daktnueckue U GopmarbHbIE TApaMETPEI.

Omnpenenenue u BoI30B GyHKIMH. [lepemnaua
MacCHBOB U yKazaTelsieil Ha (QyHKIHH.

Omnpenenenre 1 BHI30B (PYHKIU.
[TpenBapuTenpHast THUITTATH3AINSI
napamMeTpoB, (PYHKIIMU C IEPEMEHHBIM
qucioM napamerpos. [lepenaua mapameTpos
¢byHKIMK main.

Bpemst xxu3HM 1 0071aCTh BUAUMOCTH
porpaMMHbIX 00bekTOB. Kitacchl maMaru.
Nuunmanu3anust ri1o0albHbIX U JIOKATbHBIX
MIEPEMEHHBIX

Jnaamudeckre 00beKThl. CIIoco0bI
BBIACJICHUA U OCBOGO)K,Z[CHI/ISI IIaMsATH.
JInHeWHbBI OMHOCBSI3HEBIN CIIMCOK.

Jlnaamudeckue maccuBbl. OCOOCHHOCTH
BBIJEJIEHUS U OCBOOOXKICHUS ITaMITH JUISI
MHOTOMEPHBIX MacCCHBOB.

JIMpeKTuBHI Mpernpoueccopa.
MakpoomnpeneneHus.
OOBEKTHO-OPUEHTUPOBAHHBIN TIOJIXO K
nporpammupoBannio. Kiaccel.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIXO K
nporpamMmmupoBanuto. MHunmnanusamnus u
paspyiieHre 00beKkToB. KOHCTpYKTOpPHI 1
JECTPYKTOPBHI.
OOBEKTHO-OPUEHTUPOBAHHBIN TOIXO K
nporpaMmMupoBannio. OrpaHuyeHust
JIOCTYyTIA K ujieHaM kiacca. Jpy3bs knacca.
OOBEKTHO-OPUEHTUPOBAHHBIN TOIXO K
nporpammupoBanuto. HacinenoBanue.
[Teperpy3ka onepanuid.

Opranuzanys BBOJa-BbIBOJIa Ha si3blke C++.
IToToku BBOa-BBHIBOJA.

[[TaGoHb! QyHKIUH.

[11a610HbI KI1aCCOB.

bubmmorexa STL. Ipyrue 6ubnuorexu
KOHTEHHEPHBIX KJIACCOB.

. OOpaboTKa UCKITIOUUTEILHBIX CUTYaITUN

IIpakmuueckue 3a0anus

CoznaTh Ki1acc Uil XpaHEeHUsl TEMIIEPATyp B
mkanax [lenbcus u dapenreiita (npu
nepeBoze U3 mkasusl Llenscus B mkary
@DapeHrenTa HCX0IHOE YUCIO0 YMHOXKAIOT HA
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10.

11.

9/5 n mpubasmsrot 32). Jlns knacca
onpeAenuTh apudMeTndecKue onepanuu u
orepaluio <<,

CoznaTh Ki1ace Uit XpaHeHUsl Macc Tell B
rpammax, Kwiorpammax u ToHHax. s
KJ1acca OnpeeuTh apupmMeTHIecKue
OoIlepaliy U omnepauumo <<.

[Teperpy3uthb omnepanuio «*y» ajs Kiacca
matrix, OCyIIECTBIISIONIYIO IEPEMHOKEHHE
Marpuil. B ciydyae HEBO3MOXKHOCTH ATOM
orepanuu — BO30YUTh UCKITIOUEHHE.
CoznaTth QYHKIMIO, OCYIIECTBISIONIYIO
BBIYMCIICHHE KOPHEW KBaJPaTHOTO
ypaBHEeHUs. B ciiydyae HEBO3MOKHOCTH 3TOM
orepanuu — BO30YIUTh UCKITIOUEHHE.
CoznaTh Ki1acce Ui XpaHEHUs LENbIX Yhcell B
JIBOMYHOW U IECATEPUYHOMN CUCTEMAX
cuucnenus. [[ns kinacca onpeaenuTh
apuMeTHYECKUE ONepaIiy U ONeparui <<.
CoznaTh Ki1acce Juisi XpaHeHUsI MHOKECTBa
IIPOCTBIX YMCEN 3alaHHOT0 IMalla30Ha.
Onpeneantb METOABI MPOBEPKHU
MPUHAJICKHOCTH 33JJAaHHOTO YKCIIa
Jana3oHy, ONpeeeHHs] KOJTM4ecTBa YHcell,
MIOJTyY€HUS TPEIBIIYIIErO U CIEAYIOIIErO
yucna u T.1. [ kinacca onpeaenuTh
oIepaluIo <<,

Co3znath mabIoOHHYI0 (PYHKITUIO TSt
HAXOK/ICHUS BCEX MHIEKCOB MUHUMAaIbHBIX
(MaKkCHMaJTbHBIX ) 3JIEMEHTOB OJTHOMEPHOTO
MaccHBa.

CoznaTh Ki1ace Ui reHepaluu HebIX U
BELIECTBEHHBIX YUCEII U3 3aJaHHOTO
JUana3oHa.

Co3aath (QyHKIHIO, OCYIIECTBIISIOUIYIO
HaX0XJIeHWE KOPHEW CUCTEMBI ABYX
JMHENHBIX YPaBHEHUH (1Ba HEU3BECTHBIX). B
ClIy4ae HEBO3MOXHOCTH 3TOH ornepanuu —
BO30YIUTh UCKITIOYCHHE.

CoznaTth QYHKIHMIO AJ1s1 BEIYUCICHUS
3HA4YEHMSI ONPEJCICHHOTO HHTETpaia
METOJIOM MPSAMOYTOJIbHUKOB. OTHUM U3
napaMeTpoB ITON (PYHKLUHU TOJIKEH ObITh
yKa3aresb Ha MOJAUHTErpajIbHyI0 (PYyHKIHIO.
CosznaTth QYHKITUIO ISl BEIYUCICHUS
3HAYEHUs KOPHS HEJIMHEHHOTO YpaBHEHHUS
f(x)=0 MeTo10M OJOBUHHOTO JCTICHUSI.
OHUM U3 MapaMeTpoB ITOU (DYHKITUH
JIOJDKEH OBITh YKa3aTesb Ha GyHKIHUIO f(X).
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12.

13.

14.

15.

16.

17.

CoznaTth QYHKITUIO ISl BEIYUCICHUS
3HAYEHHUS SKCTPEMYMA HEJTMHENHOTO
ypaBaenus f(x)=0 meTongom aeneHus: Ha TPU
yactu. OIHUM U3 TTapaMeTPOB 3TON QyHKIIUH
JIOJKEH OBITh yKa3aTesb Ha GyHKUuIo f(x).
Co3nath Kj1acc AJIsl XpaHEHUsI CKOPOCTEN Tell
B M/C 1 KM/4. JIJIs1 Ki1acca OnpeieNuTh
apudMeTHYECKHE OTepaIluy U Omepanuo <<,
Co3parb Kjacc Uisi XpaHEHUsS MHOXKECTBa

TPEYTOJIbHUKOB. TpEyroipbHUKH  3aJat0TCst
KOOpAMHATaMU BepuIMH. Ecim 3a1aHHbINA
TPEYTOJIbHUK HE CYIIECTBYET — BO30OYIUTH
uckiroueHune. PazpaboraTte MeTOBI MOJCUYETA
TJIOMIAIU U TIEPUMETPA.

Co3marh Kjacc IJis XpaHEHUs KaJeHIapHBIX
nat. OOecreyuTh BO3MOXKHOCTH pPabOTHI C
JaTaMUd B Pa3auYHBIX (opMarax, U3MEHECHHS
JaThl Ha 3aJaHHOE KOJIMYECTBO  JHEH.
[Teperpy3uthb OTICPAIIHIO «—» IS
HAaxXOXXJEHUS PA3HOCTH JaT M OTMepaIuu
cpaBHeHusa. Jlms  kjmacca  ONpeneNHTh
orneparop <<. CraHpmapTHele (QYHKUUU U
tunet C g paboTel ¢ JgatramMm  HE
HCIOJIb30BaTh.

Cozpmate KJacc JUISL  XpaHEHHUS  CTPOK.
3anporpaMMupoBaTh METO/IbI TIOMCKA
MoACTPOKH, KOIIMPOBAHUA, 3aMCHbI u
YAAJICHUA SaHaHHOfI MMOACTPOKH,
ompeneneHuss MIuHbL cTpoku. Ileperpysurs
omepanuio «+» JUIsi KOHKAaTEHAIMU CTPOK,
OTepalio0 TPUCBAWBAHHUA U  OIEPAIHIO
UHAECKCUPOBaHUsA (T.K. ONEpaTop B3SITHS
WHJICKCA MOXKET MOSBIIATHCS KaK CJIeBa, TaK U
crpaBa OT oOIleparopa MpPHUCBAaWBaHUI, TO
byHKIMS J0DKHA Bo3BpamaTh char&) ¢
MPOBEPKOH JTOMyCTUMOCTH HHJIEKCA.

Co3marh Kjacc I XpaHEHUsS OIHOMEPHBIX
LIEJIOYHCIIEHHBIX ~ MaccuBoB. (OOecnedyuTh
BO3MOXKHOCTB 3aJJaHUS KOJIN4YECTBA
DJIEMEHTOB n 0a3oBOM  HMHACKCALMHU.
3anporpaMMHupOBaTh METOIBI MOMCKa
9JIEMEHTOB W COPTUPOBKH. [leperpy3uth
OTepaliil Il CJIOXKCHHMSI W BBIYUTAHUS




Kon
AHIAUKATOPD
a

Nupukarop
JOCTUKEHHUS
KOMIICTCHIIUH

OneHouHbIe CpescTBa

BEKTOPOB. [leperpy3utb orepaluo
UHACKCUPOBaHUS (T.K. OIMepaTop B3STUA
MHJIEKCAa MOXKET MOSABIIATHCA KaK CleBa, TaK U
cmpaBa OT olepaTopa MpHCBauUBaHUS, TO
byHKIMS ODKHA BO3Bpamarth int&) ¢
IIPOBEPKOI1 TOMYCTUMOCTH UHAEKCA.

18. Co3nmatp Kiacc Jj1st XpaHeHUsSI OOBIKHOBEHHBIX
npoOei. 3anmporpaMMHpPOBAaTh METO]T
cokparnieHus apoou. [leperpy3utsb
apudmetnueckue onepamuu. s kinacca
onpeaenuTs onepatop <<. [IpemycMorperhb
BO30Y>KJICHHE UCKIIOUUTENIbHBIX CUTYalui
(TIpu teneHuu Ha HOJIb, TIEPETIOTHEHNHN )

Pa3paboTka HHANBUIYATBHOTO IPOEKTA [0 OHOU
U3 TEM:

Hrps1

1. "Canep"

2 "3meiika" -

3. "Terpuc" -

4. "Tpu B psan"

5. "Tamaroun"

6. "IlsaTHamku"

7. "Mopckoii 6oit" .

8. "Memory" ("napHble KapTUHKH'")
9. I1a33n

ITone3Hble NpUJIOKEHUS

1. TexcroBslii penakrop ("braokHoT") -
2. I'padmueckuii penakrop ( "Paint") -
3. "Crukepst"

4. Pa6ora ¢ komupokamu ("I Tupnui'")
YuéTHble 3a1aun

1. Yuér unBenraps

2. Cuctema OpOHUPOBAHUS

3. Pacniucanue npuema Bpaya

Pabora ¢ naHHBIMU

1. Menemxep KyJIMHApPHBIX PELIENITOB
2. lanepes n3ob6pakeHuit

3. CnoBaps joroneaa

4. ®amuibHOE IPEBO

5. BukropuHa

Beo
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1. Yar
2. Jlocka 1151 pucoBaHMs OHJIANH

3. I'eneparop no3apaBUTEIbHBIX OTKPBITOK
4. CAPTCHA-reneparop




0) [Mopsinok npoBeaeHUs MPOMEKYTOYHON aTTeCTAMM, OKA3ATE]H U KPUTEPUH OLEHUBAHUS

HpOMC)KyTO'{HaH aTrTecTauvd 10 JUCHUIIMHEC INPOBOAUTCS B (bopMe 3auéra B 1 CCMCECTPC U 3K3aMCHA BO

2M.

TpeOoBaHus K 3a4€Ty M0 TUCHUIINHE

3ader BhICTaBJIsETCS B | ceMecTpe Ha MOCIEeIHEM 3aHsITHH 10 AUCIUILIMHE B CEMECTPE MPENoAaBaTesieM,
KOTOPBIN BEAET TaOOpaTOPHBIE 3aHITHA MIPH YCIOBUH BHITIOTHEHHUS CIEAYIOMUX TPEOOBAHUH.

1. IIpoiinen kypc "[IporpammupoBanme Ha si3pike C++" W BEUIOKEHO MTOATBEPIKIACHIE
2. BrIniosTHEHBI ¥ clIaHbBI BCE JTA0OOPATOPHBIC PabOTHI B CEMECTpE.

3. IlpoitaeHsl BCce TECTHI MO JEKIMSIM 33 CEMECTP.

4. CnaHa UTOTrOBasi KOHTPOJIbHAs padoTa.

TpeOoBaHus K 3K3aMeHy 110 JUCHHUIINHE

DK3aMeH MPOBOMTCS BO 2 ceMecTpe 1Mo rpaduKy CECCUU IPEIo1aBaTe/IeM, YNTAIOIINM JICKIHH I10
JIHACLIUIUINHE.

Jomyck K 3K3aMeHy: .

1. Ipotiaen kype "YriydaeHHOe nporpaMmupoBanre Ha s3bike C/C++" 1 BBUIOKEHO MOATBEPIKICHHE:
cepTu(UKAT UK IPOTPece Mo KypCy, pa3MEIleHHbIC B 0a3e TaHHBIX.

2. BrInosTHEHBI ¥ ¢JTaHBI BCE 00sI3aTeNIbHBIC Ta00paTOPHBIE pa0OTHI 3a TOJ] Ha OLICHKY HE HUXe, 4yeM 75%.
3. [IpotiaeHs! Bce TECTHI 1O JICKIHUSM 32 TOJ] Ha OIIeHKY He Huxe 90%.

JlomyIeHHbIe 0 3K3aMeHa CTYICHTHI CAaI0T HTOTOBBIN TECT.

Kpurepuu onenku:

«OTIUYHO» - 95% IpaBUIBHBIX OTBETOB;

«xopowmoy» - 85% NnpaBUIBHBIX OTBETOB;
«yIOBIETBOPUTENBHO» - 70% MpPaBUIBHBIX OTBETOB;

«HE yIOBJIETBOPUTENIBHO» - MeHee 70% MpaBUIIbHBIX OTBETOB.

K urororoii orieHke 3a TecT qo00aBisieTcs 1 6at 3a BHIMOJHEHUE KaKOT0-JIM00 U3 IEPEUUCICHHBIX
YCIIOBUH:

- BBITIOJTHEHBI 3 TOTIOJHUTEIBHBIC Ja00paToOpHBIC PabOTHI;

- 3aHSITO MPU30BOE MECTO HA OJIMMITUAJIC IO TPOTPaMMHUPOBAHUIO;

- myOnMuKaIus(CTaThs, TE3UCHI TOKIAJA U T.11.) TI0 IPOTPaMMHUPOBAHHIO;

- TIOATOTOBJIEH U 3AIIMIICH HHANBUIYAIbHBIA TPOEKT.

B ToMm ciyuae, ecnu y cTyJeHTa MOATOTOBICHO HECKOJIBKO MyOIUKAINH, 3aCYUTHIBACTCS TOJIBKO OJHA.
AHaJOTMYHO 3aCYUTHIBAETCS TOJIBKO OJfHA ONIMMITHAAA U OJUH MPoeKT. Heckompko 0amioB MOXXHO
MOJTYYUTH TOJIBKO 32 PAa3HBIE BUBI JESTEIbHOCTH.

B ToMm ciyuae, ecnu aTTecTanus Mo UTOraM padOThI B CEMECTPE HE MOXKET OBITh BBHICTABJICHA, TO DK3aMEH
MPOBOAMTCS B YCTHOHU (opme.

ITokazarenu u KpUTEPUH OIICHUBAHUSA:

Ha OIEHKY «OTIMYHO» (5 O0amioB) — o0Oy4alomiuiics ITEeMOHCTPHPYET BBICOKHI YpPOBEHB
c(OPMHPOBAHHOCTH KOMIICTECHIMI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe W TIy0OKOoe 3HaHHE
y4eOHOr0 MaTepuaia, CBOOOJHO BBIMOJHSACT NPAKTUYCCKUE 3aJaHus, CBOOOIHO OMNEpUPYET
3HAHUSAMU, YMEHUSMHU, IPUMEHSET X B CUTYaI[UsIX TIOBBIIIICHHOM CII0HOCTH.

Ha OIICHKY «Xopomo» (4 Oamia) — oOy4arommics JIEeMOHCTPUPYET CpEIHUN YpOBEHBb
c(hOpMUPOBAHHOCTH KOMIICTCHIIUI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOITyCKArOTCS
HEe3HAYUTEIbHbIC OMMUOKN, HETOYHOCTH, 3aTPY/THCHHUS TIPH aHATUTUYECKUX OIMEPaIUsIX, TIepeHoce
3HAHWUU ¥ YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

Ha OICHKY «YIOBIETBOPHUTENbHO» (3 Oamna) — oOyJarommuiicsl JTEMOHCTPHPYET TMOPOTOBBIMA
YpOBeHb CHOPMHUPOBAHHOCTH KOMIICTCHIUI: B XOJI¢ KOHTPOJIHHBIX MEPOTPHUSATHIA JTOMYCKAOTCS
OIMUOKM, TPOSBISACTCS OTCYTCTBHE OTACIBHBIX 3HAHWUW, YMCHHA, HaBBIKOB, OOYyYaroIIUICs
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYMHCHUS NP ONEPHPOBAHUH 3HAHHMSAMHU U YMEHHSMH TPH UX
nepeHoce Ha HOBBIE CUTYAIHH.

Ha OLICHKY «HCYIOBJICTBOPUTEIbHO» (2 Oajia) — OOydarolMics ICMOHCTPUPYET 3HAHHS HE
oonee 20% TeopeTHIeCKOro MaTepHana, J0MyCKaeT CylecTBEHHbBIE OIMOKH, HE MOXKET MoKa3aTh
WHTEIUICKTYaIbHBIC HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

Ha OIICHKY «HEYIOBICTBOPUTEIbHO» (1 Oayu) — oOydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUSI HHPOPMAIIUU, HE MOXKET MOKA3aTh HHTEIUICKTYalbHbIC



HaBBIKU PCIICHUA MMPOCTHIX 3a1a4.



