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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i1 peanu3auu B 2027 -
2028yyeOHoM rofy Ha 3acenanuu kKadeapsl buznec-uHhopMaTHKH U

[Iporokonm ot 20 . Ne
3aB. kadenpoii I'.H. YycaBuTuna

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena st peanusamnuu B 2028 -
2029y4yeOHnoM rogy Ha 3aceganuu Kapeapsl buzHec-uHGOPMATHKH U

[Iporokonm ot 20 . Ne
3aB. kadenpoii I'.H. YycaBuTuna

PaGouas nmporpamma nepecmMoTpeHa, o0cyxieHa u ogoOpena st peanuszanuu B 2029 -
2030yueOHOM roy Ha 3aceqaHuu kadeapsl buznec-uHpopMaTHKU U

[Iporokon ot 20 . Ne

3aB. kadenpoit I H. ?ycaBHmHa

PaGouas mporpamma nepecmoTpeHa, oocyxieHa u ogoopena st peanuszamnuu B 2030 -
2031yueOHOM rony Ha 3aceqaHuu kadeapsl busnec-uHpopMaTHKU U

IIporokom or 20 . Ne
3aB. kadeapoii I''H. YycaBuTuHna




1 eau ocBOeHMS TUCHUIIIIHMHBI (MOIYJIA)

Hensmu OCBOEHUS JUCIUTITAHBI «[IporpammupoBaHue»  SBISETCS
OCBOCHUECTYJCHTAMH METOJIUKH MOCTaHOBKH, MOJITOTOBKHU u pelieHus
WHXCHEPHO-TEXHUUECKUX3aJad  HAa  COBPEMEHHBIX  BBIUMCIMUTEIBHBIX  MAllMHAX  C
MCIOJIb30BAHUEM PA3JIIUYHBIX CPEACTB MPOrPAMMHUPOBAHUSI.

Jns  noctukeHuss TocTaBleHHOW wenn B Kypce «lIporpammupoBaHue»
peliarTca3aaadu npuoOpeTeHHs:

MPEJICTAaBICHU 00 alropuTMe U KOHEYHOM Habope O0a30BBIX YIPAaBIISIOMIMX
CTPYKTYP;

MPEJICTABICHU O CTPYKTYpPE MPOTrPAMMHBIX CPEJICTB;

3HaHUU OCHOB KOJAMPOBAHMS HA A3bIKAX BHICOKOTO YPOBHS;

3HaHUU MOJieNiel BU3YyaJbHOTO U COOBITUITHO-YTIPABIISIEMOr0 MPOTPaMMHUPOBAHUS;

MpEeJICTaBICHUI 00 OCHOBHBIX MOHITHUSIX 00BbEKTHO-OPUEHTUPOBAHHOTO MOIX0/1A ;

3HaHUU COBPEMEHHBIX TEXHUYECKUX u MPOrPaMMHBIX CpencTB
B3aMMO/ICHCTBUANIONB30BATENIC C KOMIIBIOTEPOM, BO3MOXKHOCTEH KOMIIbIOTEpa KaK CpeAcTBa
UCCIIEIOBaHM,aBTOMATU3allul ~ 00pabOTKM  JaHHBIX M PEHIeHHS  MPOEKTHBIX |

2 MecTO I1MCUUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumimna IIporpamMmmupoBaHue BXOAWT B O0S3aTENbHYIO 4YacTh Y4eOHOIO
TTaHA00Pa30BaTEILHON IPOTPAMMBI.

st U3YyYEHUS JUCIUILIAHBI HEOOXOTUMBI 3HaAHUS (ymeHwus,
BJIaJICHHS ),C()OPMHUPOBAHHBIC B PE3YJIbTATE N3YUEHUS TUCIUILINH/ TPAKTUK:

HeoOxoanMbl KOMIIETEHIIMK B O0JIACTH MaTEeMaTUKH, (pU3uKH, HHOOPMATHKH H
HKT,copmupoBaHHbIe Ha MPEABINYIIEH CTyneHN oOpa3oBanus ( cpenHee mpodeccnoHaIbHOe
oOpasoBanue, cpegHee odIiee oOpa3oBaHue).

3HaHus (yMEHUs, BIIAJICHHUs), TOJyYSHHbIE TPU U3YUYEHUH JaHHOM TUCHUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUIMH/TIPAKTUK:

[IpoekTHast neATeNIbHOCTD

[TonroroBka k cnade u ciada rocyJapCTBEHHOTO 3K3aMeHa

VYyeOHas - 03HAKOMUTENNbHASI TPAKTUKA

BbruncnauTenbHble CHCTEMBI, CETH U TEIIEKOMMYHUKALIUN

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pe3yibTrare OCBOCHUS JUCLUTIINHBI (Momys)
«IIporpaMmMupoBaHNE»OOYUAIOIIUNCS TOJDKEH 00J1a1aTh CIEAYIOMMMUA KOMIIETCHITUSIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

OIIK-2 CnocoGeH MOHUMAaTh MPUHIUIIBI pabOThl COBPEMEHHBIX HH()OPMAIIMOHHBIXTEXHOJIOTUN
Y NPOTPAMMHBIX CPEJICTB, B TOM YHUCIJIE OTE€YECTBEHHOTO IPOU3BOACTBA, MUCIIOJIb30BaTh UX IIPU
peleHn! 3aa4 IpopecCHOHATbHON 1A TEIbHOCTH;

OIIK-2.1 [Tpumensier coBpeMeHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH HUIIPOTpaMMHbIE
CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOCTBA, ISl PELICHUS 3a/1a4
npo¢ecCHOHATBLHOMN 1 TETbHOCTH

OIIK-7 Cnocoben pa3pabaThiBaTh aIrOPUTMbI U MPOTPaAMMBI, TPUTOAHbIE JIISAMPAKTHUYECKOTO
PUMEHEHMS,;

OIIK-7.1 Omnpenenser  cpeAcTBa  pa3pabOTKH  MPOTPAMMHBIX — CPEACTB IS
PELICHUSTIPAKTHUECKUX 33134 NPo(heCCHOHAIBHOM A TEeIbHOCTH
OIIK-7.2 Pa3pabarbIBaeT aaropuTMbl U IPOrpaMMBl JJIs PELLIEHUS IPUKIIAAHbIX3a0a4

Pa3JIMYHBIX KJIACCOB




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 9  3aueTHBIX enuHull 324 akaj. 4acoB, B TOMYHCIIE:
— KOHTaKTHast pabora — 175,8 akaj. yacos:
—aynurtopHas — 170 akaj. 4yacos;
— BHeayauTopHas — 5,8  akaJl. 4acoB;
— camocTosTenbHas pabora — 112,5 akaj. 4yacos;
— B popme npakTuieckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHast i
KOHTakKTHast ' | Dopma
= pabora A f TEKyLIETOKOHT
Paznen/ Tema 3| (Baxan. wacax) [ | BumcamocrosrensHol | ponsycneBaem
g - Konxomnerenuu
JUCLUATUINHBI 5 126 5 paboTsl OCTH H
o e | . r[paKng E MIPOMEXYTOUHO
K. [3an| am E HarTecTanuu
1. OcHOBHbIE KOHCTPYKIMH
SI3BIKABBICOKOTO YPOBHS
1.1 Ucropus BO3HUKHOBEHUS 1.CamocrosTensHOe
s3pikoB C mw C++.  Andasur n3y4yeHue yueOHou u
SI3bIKA, KOHCTAHTHI, HICHTH(HUKATOPBI 2/2 HayJHOW JTUTEPaATYPHI. OIIK-7.1,0I1K-7.2,0
2 5 TECTUPOBAHUE
,KIIIOYEBEIE CJIOBa. IToustue u 2. ITogroroBka K TIK-2.1
MEPEMEHHOM, onvcaHue 1a00paTOpHOMY
MEPEMEHHBIX B IPOrpaMme 3aHATHIO
1.2 Tunsl panHbix. llenble THUIBI
JaHHBIX,KJIaCCU(DHUKAIHS Ha
3HAKOBBIE u 0e33HaKOBEIE,
MIPEICTaBICHIE B TIaMsTH
KoMITbIoTepa. BemecTBeHHbIE
1.CamocrosTenpHOE
THUIIBI,IIOHSITHE MaHTHUCCHI ulq N
. L — u3y4yeHue yueOHo# u IIposepka
P ’ -omep 4/4 Hay4HOI yureparypsl. | uamusunyans | OIIK-7.1,0I1K-7.2,0
B3ATHUS ajzpeca u 4 4 .
. u 2. I[loaroroBka K BIX 3aJaHUN TIK-2.1
pazanpecanuu.llepeuncnsiemslit TUI
: nabopaTopHOMY TECTHPOBaHHE
naHeelX.  Tum  gadEBIX  VOid.
3aHATHIO
BeipakeHusl. Omnepanasl u
orepanyy. YHapHbIe,0NHAPHBIE H
TEpHApHBIC oreparyu.
IIpeoOpa3zoBanus THTIOB pu
BBIYMCIICHUHU BBIPAKCHUI
1.CamocrosrensHOe
1.3 Crpykrypa C-nporpaMmsi. .
u3ydeHue yueOHOU U IIposepka
Omneparopst SI3BIKA C. N
o Hay4HOH yureparypsl. | uHauBuayanss | OIIK-7.1,0I1K-7.2,0
Oneparop-BbIpaKEHHUE, COCTaBHOM 2| 8 4 N
2. IToaroToBka Kk BIX 3aJlaHUH IK-2.1
onepatop.Pa3BeTBisromuecs
71a00paTOpHOMY TECTUPOBaHUE
AITOPUTMHYECKHE KOHCTPYKIHH.
3aHSTHIO




Omeparopur  if w switch.
Huxnnueckue
AITOPUTMHYECKHE
KoHCTpyKuuu. Lluxier ¢
MIPEIPOBEPKOH, c
MOCTIIPOBEPKOH, c

[apaMeTpoM, C BBIXOJOM H3
CepEeHHBL.
Oneparopeiwhile, do while,
for, break,continue.

Hroro no paszneny 14/61 13
2. OCHOBHBIE  CTPYKTYpBI
JIAHHBIX
2.1 Maccussl. OOBSIBICHUEB
Iporpamme. 1.CamocrosTenpHOe
BblunicieHUEeNHEKCHBIX W3yUCHHE Y9eOHOI
BbIpaKeHnid. CTaHIapTHBIE U Hay4HOI Ilposepxa
IropUTMbIOGPaGOTKH 8/811 5 mureparyper, | TUVBWAYATRHBIX | o1y 7 1 OITK-7.2,011K-2.1
MacCHBOB  —BBOJ/BBIBO/, 2. TIOArOTOBKA K Sajiaiui
OOHYJIEHHE, TIONCK MaBopaTopHOMY TECTHPOBAHNE
3a/laHHOT0 3aHSITHIOIO
HIKCTPEMAIBHOTO
1.CamocrosTenpHOE
2.2 Crpykrypsl. Oniricanne B H3yuYeHHe yueOHOU Tposepka
mporpamme. 1 HAyIHOU
O6bequueHus(UNion). 2/11 5 JIATEPaTypPHL. HHIHBHAYATLHBIX OIIK-7.1,0I1K-7.2,0I1K-2.1
butoBble CTPYKTYPBI. 2. ITonroroBka SANAHH
TECTUPOBAHHE
BapuaHTHbBIE CTPYKTYPBI 1a00paTOPHOMY
3aHATUIO
2.3 Meroasl poctyma K
3JIeMEHTaM
MacCHBOB. Y KazaTenu Ha
MHOTOMEpPHBIE
MAaCCHUBBL. AIpecHast
apudmernka.JuHamMuaeckoe
BBIICTICHHE HaMATH. 1.CamocrosTensHOe
Brinenenune NaMsTH B u3y4yeHue yueOHoi
o IIposepka
COOTBETCTBHE C  THUIIOM U HAY4HOH FHBUYATHHbIX
yKazaresl. Brinenenue 6/1,21 5 JIUTEPATYPBI. N OIIK-7.1,0I1K-7.2,0I1K-2.1
TIaAMSTH noJ 2. IToaroToBKa K SanaHuH
. TECTUPOBAHNE
HETUTIM3UPOBAHHBIH nabopaTopHOMY
yKa3arelb. OcHOBHBIE 3aHSTUIO
OIMMOKH,  CBSI3aHHBIE  C
JMHAMHAYECKHM BBIACIECHUEM
[IaMATH. Hunamuueckue
MAacCHUBBI. Peanuzanus
CTPYKTYPBI — OIHOCBSI3HBIH
JIMHEMHBIN CIIHCOK
HWroro no paszneny 16/10,21 15
3. Meroapl  CTPYKTYpHOTO
HIpOrpaMMHUPOBAHUS
3.1 Tloustne  GyHKIHM. I'CaMOCTOﬂTeHBHOVe ITpoBepka
H3yueHHe yuyeOHOU
OmpeneneHue U IPOTOTUI 4 3 W HAYHOM HHIMBH/LyaJIbHBIX OIIK-7.1,01K-7.2,01K-2.1
¢byHKIHN. Tlepenaua AHTEpATYEL 3ajaHui
napameTpoB TECTUPOBaHUE

2. [Togroroska K




3.2 Vkazarenu Ha (QyHKLUIO.

1.CamMoCTOsITETEHO

€ H3y4YeHue
IIpenBaputensuas o
MHUIHMAIN3aNUs [1apaMeTpoB yqe6H01/1“1/1 Tposepka
Hay4yHOU uHauBuayanbHel | OIMK-7.1,011K-7.2,011K-2.
(dhyHKIUH. DyHKIMH cll| 4 2 3 N
HEpEMCHHBIM qHCIOM JUTEPATYPHI. X 3a/1aHUI 1
2. IoaroToBka K TECTHPOBaHHE
apameTpoB. Iepenaua
napameTpoB GyHKImu Mmain nabopatopHomy
3aHSTHUIO
HWroro no pazaeny 6 6 6
4. Mertonsl
00BbEKTHO-OPHEHTUPOBAHHOTO
MPOrpaMMHUPOBAHHUS
4.1
OOBEKTHO-OPUEHTHPOBAHHBI
i MOIXO0]T K
nporpamMMupoBanuio. IToHsATH 1.CamocrosTensHo
e € H3y4YeHue
uBKancynanuu. O6baBIeH1e yqe6H°ﬁvH [posepka
kinacea B s3bike C++. UeHbl AU 6 6 Hay4HOH uaanBHAyansHsl | OITK-7.1,0I1K-7.2,01I1K-2.
knacca.Cebuika this. JINTCPaTyphI. X 3a7aHui 1
Koncrpykrop.Koncrpykrop 2. IloaroToBka K TECTUPOBAHUE
KomupoBaHus. JleCTpyKTOp. naboparopHoMy
Cosnanue Kiacca «OMTOBOE 3aHATHIO
MHOXecTBo».  JlocTym K
wieHaM Kiacca. DyHKuIuu—
4.2 HacnenoBanue. ba3oBbIif
" IIPOU3BOJHBIE
Ki1accbl. Crienuduxarys
MPOU3BOJHBIX 1.CamocToaTensHO
kiaccos.JlocTyn K € U3yueHHe
HacJIeJOBaHHBIM y4eOHOI 1 IpoBepka
KOMIIOHEHTaM 0a30BOro 441 6 6 HayqHOU unauBuayansHel | OIMK-7.1,0ITK-7.2,011K-2.
knacca. CooTHomeHue Mexay | 1 JATEPaTypPHL. X 3aIaHuN 1
0a30BbIMH U TPOU3BOAHBIMU 2. IlogroroBka k TECTUPOBAaHUE
KJIacCaMH. 1a00paTOpHOMY
ITocnenoBaTenbHOCT BHI30BA 3aHATUIO
KOHCTPYKTOPOB "
JECTPYKTOPOB IJIsl OOBEKTOB
MIPOM3BOIHBIX KJIACCOB
4.3 Tleperpy3ka omepartuii.
Hcnons3oBanue METOZIOB
K1acca U JAPYKECTBEHHBIX
GbyHKIMH. Ieperpyska 1.CaMocTOATENBEHO
orepanuit € 3y4eHHUe
peoOpa30BaHUSITHIIOB. y4eOHOi 1 IpoBepka
Ilepeonpenenenue 621 6 6.1 Hay4HOU uHauBuayanbHel | OITK-7.1,011K-7.2,011K-2.
BBOJIa-BbIBOJIA Ha si3bIKe C++. ' JIUTEPATYPBI. X 3aJaHAN 1
CraHmapTHBI  BBOJ/BBIBO/L. 2. Ilogroroska k TECTUPOBAaHUE
Dopmatupyemblii BBIBO/I. 71a00paTOpHOMY
BBox/BrIBO c JICKA. 3aHATHIO
BBon/BBIBOA ~ IUII  THIIOB
JIAHHBIX, OIIPEIEICHHBIX
OJIb30BaTENEM
Hroro no paszneny 14/8 18 18,
154 1
36/8 | 54/16,2 || 52, .
HWroro 3a cemectp 1 " 1 3a4€T

5. Pa3zpaboTka MOayIbHOTO




IIPpOrpaMMHOTO obOecreueHns

1.CaMoCTOSTENBHOE
n3ydeHue yueOHoM

5.1 CoBpeMeHHbIe N [IpoBepka
WHCTPYMEHTAJIbHBIECPE/ICTBA 1 HayHHou WHIUBHUIYaTbHBIX
2 4/41 4 JIUTEPaTypHL. N OIIK-7.1,0IIK-7.2,0I1K-2.1
pa3paboTku MOJTyJIBHOTO 3aaHui
2. IloxroroBka
MPOTPaMMHOT0 O0ecIieueH s TECTHPOBaHHE
J1a00paTOPHOMY
3aHSTHIO
1.CamocrosTenpHOe
5.2 Tlonsruemuoro (aitioBoro H3yUYCHHE yqe§H0H Tposepka
npoekta. Bpems ku3HH U 1 HAy9HOU S —
obJacTh BUJMUMOCTHU 4 2/21 8 JIUTEPATYPBI. A s aim‘/i OIIK-7.1,0I1K-7.2,0I1K-2.1
JOKaJbHBIX W  TJ00aJbHBIX 2. [MoxroroBka A
TECTUPOBAHHE
00BEKTOB 71a00paTOPHOMY
3aHSTHIO
53 Hcnons3oBanue 1.CamocrosTenbHOe
MPOCTPAHCTB HMEH. u3ydeHue yaeOHom
POCTpaHC e 3y4CHUE Y e? 0 Tposepka
CraHgapTHOE  IPOCTPAHCTBO 1 HAy9HOU
WHUBUAYaJIbHBIX
HMEH. Tonp30Barensckue 4 2/21 2 JIUTEPaTypPHL. sanaHmil OIIK-7.1,0I1K-7.2,0I1K-2.1
TIPOCTPAHCTBA HMMEH. 2. ITogrotoBka k 8
TECTHPOBaHHE
Brnoxxennsie POCTPAHCTBA 1ab0paTOpHOMY
HUMEH 3aHATHIO
2
1.CamocrosTenpHOE
54 HPEKTUBEI n3ydeHue yaeOHou
Hup th i N [Iposepka
Hpemnpoleccopa. U Hay4YHOUH A
Hupexrusa#include. 4 2/21 8 JIUTEPaTypBhL. yanu OIIK-7.1,0I1K-7.2,0I1K-2.1
- 3amaHui
Hupexrusa #define. YcnosHsle 2. IloaroToBka K
TECTUPOBAHNE
JTUPEKTHBEI MPenporeccopa 1a00paTOpPHOMY
3aHSTHIO
1.CamocrosTensHOe
5.5  IHabnoHs HKLUI. u3y4yeHue yueOHoi
yHKI y yHee IIposepka
OcHOBHBIE TTOHSTHSI. 1 HayIHOU N
TTapameTpsr 1a0JIOHOB. 4 221 10 JIUTEPATYPHI. s aim?[ OIIK-7.1,0TIK-7.2,0I1K-2.1
[Tabmoubr KmaccoB. I[lpumep 2. ITogrotoBka k A
. TECTHPOBaHHE
KOHTeitHepa stack nabopaTopHOMY
3aHATHIO
5.6 bubnmorexa STL.
Urepatopsl, aJTOPUTMBI, 1.CamocrosTenpHOe
KOHTCHHepBI,(byHKLIHO?B.J‘[BHBIC U3y4YCHUE yquSHon Tposepka
OOBEKTHI. KownTelinepHbie U Hay4YHOUH R —
KJIACCHI B COBPEMEHHBIX 4 6/611 4 JIUTEPATYPBI. A sa iﬁnﬁ OIIK-7.1,0I1K-7.2,0I1K-2.1
KOMITWIISITOPAX. O6paboTka 2. [MoxroroBka A
. TECTHPOBaHHE
HCKITIOYUTEIBbHBIX ~ CUTYalHi. nabopaTopHOMY
T'enepanus HCKIIIOUEHHH. 3aHATHIO
IlepexBaTuckimtoueHui
HWroro no pazaeny 22 [18/18U| | 36
6. PaspaboTka mnpunoxeHudl B
cpene nporpaMmuposanus Qt
6.1 Beenenue B cpeny | 212/0,5 | 6/5,51 | | 2 | Wzyuenue [IpoBepka oruéra OIIK-7.1,




pa3paboTKu Qt5. PYKOBOJCTBA 110 Brimonnennn
CranpapTHbie u pabote B cpenie nabopatopHoOn OIIK-7.2,0TIK-2.1
OoubIMoTeKn Qt5 paboThI
6.2 Pazpabotka Uzydenue I .
OBepKa 0T4ETA O
rpaduieckoro PYKOBOJICTBA IO P
HOMB30BATEIBCKOIO 221 8 7 paboTe B cpeie BBITIOJHCHUH OIIK-7.1,0IIK-7.2,0TIK-2.1
unrepdeiica Qts 1a60paTOpHOHPadOTHL
6.3 O6paboTka Pa6ora Han I .
coObITHi, paboTa c 221 6 7,4 | vHAMBUIYATBHBIM POBCpKa MPOCKTHOM | (3 ype 7 ,OIIK-7.2,0IIK-2.1
TaiiMepom, MIPOEKTOM JIOKYMEHTAIH
6.4  Opraauzanus Pa6ora Hax HpOBzggieoI:eTa °
JocTyna K - 0azam 221 4 6 | MHAMBHIYATBEHBIM p 8 OIIK-7.1,0IIK-7.2,0I1K-2.1
2 WHUBUAYaJTIbHBIM
JTAaHHBIX MIPOEKTOM
MPOEKTOM
6.5 Hacrpoiikn
TIPUJIOKEHUS,
OreHka npe3eHTanun
OpTaHU3aInsI
TeCTHDOBANILL Pabora Han pe3yabTaToB PabOTHI
p i 2/1,51 6/21 2 | MHAMBUYATBEHBIM HaJl OIIK-7.1,0I1K-7.2,0I1K-2.1
UHTepHATM3AH U
Murpats Ha MIPOCKTOM WHIUBUTYAJIbHBIM
pas3InvHbIC MPOCKTOM
1aThOPMBbI
HWroro no pazaeny 10/81 | 30/7,51 24 4
Hroro 3a cemectp 32/8U | 48/25,51 60,4 DK3aMeH
Uroro no gucrmmummae | 68/16M | 102/41,71 | |112,5 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguuuonHnele 00pa3oBaTENbHBIE TEXHOJIOTHH, OpPUEHTHPOBAHHBIC Ha
OpraHu3anuio 00pa3oBaTEIbHOIO MPOLECCa U IPEANOIATAIOLLYIO IPSAMYIO TPAHCIIALUIO 3HAHUN
OT IIpenojaBaTelis K CTyIEHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

HNudopmannonHas JIeKIus — MOCIEI0BaTEIbHOE M3JIOKEHHE MaTepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYILIECTBIIIEMOE [IPEUMYILIECTBEHHO BEepOATLHBIMU
cpeAcTBaMU(MOHOJIOT IIPENOAaBaTeNs).

[TpakTHueckoe 3aHATHE, IOCBSILEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH H
HABBIKOB 110 IPEJIOKEHHOMY aJITOPUTMY.

2. Texnomoruu mpoOIEMHOr0 OOyYeHHUS — OpraHu3alys 00pa30BaTEIHLHOTIO
IPOLIECCa,KOTOpasi IPEAIoaracT MOCTAaHOBKY NPOOJEMHBIX BOIPOCOB, CO3JaHHE Y4eOHBIX
NpOOJEMHBIX CUTYallMid Ui CTHUMYJIMPOBAaHUS AaKTHBHOM IT03HABAaTENbHOW JEATEIbHOCTH
CTY/ICHTOB.

@opMbl yueOHBIX 3aHATHH C HCIOJb30BAHUEM TEXHOJOTHH MpPOoOIEeMHOrO
o0OyueHus:

[TpobnemHas nekuus — U3JI0KEHHE MaTepualla, MPeAIoJararpiiee NoCTaHOBKY
OpoOJEMHBIX M JIUCKYCCHOHHBIX  BOIPOCOB,  OCBEUICHHE  pa3IMYHBIX  HAyYHBIX

noAXO040B,aBTOPCKUC KOMMCHTAapHu, CBA3aHHBIC C Pa3INYHbIMHA MOACIIAAMHA
HHTCPNPCTAIUNN3YIaCMOI'0 MaTCpUajiad, a TaAK¥XKE pa60Ta Haa UHANBUAYAJIIBHBIM IIPOCKTOM.
3. I/IHTepaKTI/IBHLIC TCXHOJIOI'MHN — OopraHnu3anus O6p2130BaTCJ'IbHOFO

nponecca,KoTopas npeamnojaracTt AKTHUBHOC n HEJIUHEHHOoe B3aUMOJICUCTBUE BCECX
Y4aCTHUKOB,IOCTHXXCHUC HaA 3TOM OCHOBE JIMUHOCTHO-3HAUMMOTO JJISI HUX 06p830BaT€J'ILHOl"O
pe3yiibTara.

CDOpMBI y‘{e6HBIX 3aHITUI C HCIIOJB30BaHHECM CIICHUAJIM3UPOBAHHBIX
HHTCPAKTUBHBIX TEXHOJIOTHH:

Jlexius «O6p8.THOI>i CBA3W» — JICKIUA-TIPOBOKAIIUA (I/I3J'IO)KGHI/IC MaTtepHrajia €

3apaHee 3aIJIAaHUPOBAHHBIMH omuodKkamn), nekuus-Oecena, JEKUUSA-AUCKYCCHs,
JEKIUA-TPECCKOHPEepEHIINS.
[TpakTnyeckoe 3aHsATHE B (OpME NPAKTUKyMa — OpraHu3anus YydyeOHOMH

pa6OTH,HaHpaBJ’IeHHaﬂ Ha  PpCHICHUC KOMILJIEKCHOH y‘Ie6HO'H03HaBaTCHBHOﬁ 3ajga4du,
Tpe6y10mel71 OT CTYACHTA IPUMCHCHU KAK HAYUHO-TCOPCTUICCKUX 3HaHI/II>'I, TaK U TPAKTUYCCKUX
HaBBbIKOB.

6 VYueOHo-MeToaM4Yeckoe ofecrmedeHHe CAMOCTOSATEJbHOH  padoThI
o0yuarwuuxcsi
ITpencraBieHo B npuioxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHsl B TPUIOKEHUU 2.

8 Y4eOHO-MeTOAMYECKOE " HH(popManOHHOE o0ecneueHune

a) OcHoBHas JIuTepaTrypa:

1. OrueBa, M. B. IlporpammupoBanue Ha sA3blke C++: mpakTU4YeCKUil Kypc :
yueOHuk s By30B / M. B. OrneBa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3z., nepepad. u
norn. —MockBa : MsmarensctBo HOpaiit, 2025. — 342 c.— (Bricmee oOpa3oBaHue). —
ISBN 978-5-534-18949-0. — Texkcr : anexTpoHHbIH // O6pa3oBaTenbHas miatdopma FOpaiit
[caiit]. —URL: https://urait.ru/bcode/563618 (nara obpamienus: 02.04.2025).

2. Tpodpumos, B. B. Anroputmuzanus ¥ OporpaMMHUpOBaHHUE : YUYEOHHK ISt

By30B /B. B. Tpopumos, T. A. [1aBnoBckas. — 4-e u3n. — Mocksa | U3marensctBo FOpaiir,
2025. — 108 c.— (Bricmiee obpazoBanue). — ISBN 978-5-534-20430-8. — Tekct
:3JIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caliT]. —

URL:https://urait.ru/bcode/562040 (nata oopamenus: 02.04.2025).



0) /lomoJiHUTeIbHAA IUTEpaTypa:
1. Manos, A.B. Konnenuuu COBpEeMEHHOTO NPOrPAMMHPOBAHHMS : ydeOHOE

nocobuemnss By3oB/ A.B.Manos, C.B.PoanonoB.— Mocksa: W3marensctBo IOpaiit,
2023. —96 c.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-14911-1. — Tekcr
AJICKTPOHHBIN //ObpazoBarenbHas maTdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/520338 (naraobpamenus: 01.05.2023).
2. T'mmpenko, W.I. TexHomormm M METOABI MPOrPaMMHPOBAHUS : ydeOHOE

nocobuennss  By3oB/ W.TI.THumenko, @. ®.IlaBnos, [I. 0. ®enopoB.— Mockga :
NznarensctBolOpaiit, 2023. — 235 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-02816-4.
—Texkcr : onekrpoHHelid // OOpazoBatenpHas miarpopma  FOpait [cait]. —

URL:https://urait.ru/bcode/511891 (marta oopamenus: 01.05.2023).

3. T'aBpunora U. B. IlporpammupoBanue : npaktukym [mis By3oB] / WM. B.
l'aBpunosa ; Maruuroropckuii roc. Texuuueckud yH-T um. I'. 1. HocoBa. - Maruuroropck :
MI'TY wum. I'. WU. HocoBa, 2022. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3315. - TeKCT : 3IeKTPOHHBIN.

B) MeToanuyeckue ykasaHus:

1. Bapgonomeesa T. H. 3agauHuk - IpakTUKYM O IPOrpaMMHUPOBAHUIO Ha
npumepe si3pika CU @ mpaktukym / T. H. Bapdonomeea, C. A. IloBuryxun ; MI'TY. -
Marnuroropck : MITY, 2019. - 1 osnekrpon. onrt. mguck (CD-ROM). - URL:

https://host.megaprolib.net/MP0109/Download/MObject/2432. - TekcT : 3IeKTPOHHBIN. 2.

2. Bapponomeea T. H. IlpaktTukym 1O  OCHOBaM  aJTrOPUTMHU3ALUHU
nporpaMMupoBanus : jaboparopubiii npaktukym / T. H. Bapponomeesa, C. A. IloBuryxuH ;
MI'TY. - Maruautoropck : MI'TY, 2016. - 1 snekrpon. omnt. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20405. - TekcT : 371eKTPOHHBIA.

N.B.I'apunoBa [IporpamMmMupoBaHue: METOAMYECKHE PEKOMEHIAIMU [0 OpraHU3aluu
caMoCTOSITeNIbHOM paboTel HampasineHus [lpuknannas mHpopmaruka. Marauroropek: M3n-Bo
Marnurtoropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2021.8 c. (100 3k3.)

2. Metoauyeckue yka3aHus IJisi OleHKH 3HaHui 1o teme "Kmaccel B C++" mist
00yJaronmxcst o HaIpaBJIEHUIO OakanaBpuaTa 09.03.03 "[Mpuknannas

nHpopmaruka".Maruutoropck.: M3n-so Maruurtoropck. roc. TexH. yH-ta uMm. .. Hocosa,
2023. - 26 ¢.(100 7x3.)

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Hanmenoauuel10 Ne norosopa Cpok eficTBUS TUIICH3UH
7Zip CBOOOJTHO 6eccpodHO

Git CBOOOJTHO 6eccpodHo

FAR Manager cBOOOAHO 6eccpoyHo
bpaysep Yandex |cBoOOgHO 6eccpodHO

MS Yisual cBOOOIHO SecepotHo
StudioCode pacnpoctpansiemoe 10

IIpodeccnonanbubie 0a3bl JAHHBIX M HHQOPMALMOHHbIC CIPaBOYHbIC

Haspanue xypca CchlIKa
DnekTpoHHas 0a3a MepHOIUYSCKUX n3aaHui East
ViewlInformation Services, OO0 «MIBUC»

https://dlib.eastview.com/




Hamuonanbuasa
WH(POPMAIIMOHHO-aHAIUTHYECKAsCHCTEMA —| URL:https://elibrary.ru/project_risc.asp
Poccuiickuit MHJIEKC HAay4YHOI'O

DOnekTpoHHBIE pecypchl oubamoreku MI'TY um.
I"'"1.HocoBa

https://host.megaprolib.net/MP0109/Web




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MaTCpI/IaJIBHO-TeXHI/I‘-IGCKOG O6CCHC‘ICHI/IG JUCHUITJIMHBI BKIIFOHACT:

JlexuvoHHas ayquTOpUs — MYJIbTUMEIUNHBIE CPEICTBA XPAHEHHUs, IIepeauu U
MpeCTaBICHUS WH(POPMALIHH.

Y4eOHble ayTUTOPUU Ul TPOBEACHHS JIAOOPATOPHBIX 3aHATHHA, T'PYIMIOBBIX H
HUHAUBHUAYAJIbHBIX KOHCYHBTaHHﬁ, TCKYHICT O KOHTPOJIA n HpOMC)KyTO‘-IHOfI
ATTCCTALIUU TICPCOHAJIBHBIC KOMIIBIOTCPLI C BBIXOAOM B I/IHTepHeT " C JOCTYIIOM B 3JICKTPOHHYIO
nH(POPMAIIMOHHO-00pa30BaTeNbHYI0  cpeay  yHuBepcutera. Kowmmekc — mabopaTopHBIX
paboT,TECTOBBIX 3aIaHU /I IPOBEICHUS MPOMEKYTOUHBIX U PyOSIKHBIX KOHTPOJICH.

[Tomemienust Ui CaMOCTOSITENTBHONH pabOThl 00y4aromuXcs: MEepPCOHAIbHBIC
KOMIIBKOTCPbI C BBIXOJ0M B I/IHTepHCT )41 C AOCTYIIOM B SJICKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENbHYIO CPElY YHUBEPCUTETA.

[Tomemenue s XpaHeHUS U MPOPHIAKTHUECKOTO OOCTY)KWBaHUS Y4eOHOTO
000pyMOBaHUS: CTEIIAXKH ISl XPAaHSHUS YI€OHO-HATIISTHBIX TTOCOOMIA U y4eOHO-METOIUIECKON
AOKYMCHTAIUU.



Ipuioxenne 1

Y4yeOHO-MeTOoANYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo mucuumumnnae «IIporpammupoBanue» NpeaycMOTpEHa ayIMTOPHAs U BHEAY AU TOPHAs
caMmocCTosTeNbHas paboTa 00ydJaroIMXCsl.

AyIUTOpHAs CAaMOCTOATENIbHAS paboTa CTYJACHTOB MPEAIoJaraeT pelieHHe KOHTPOJIbHBIX 3a/1a4
HAa JIA0OPATOPHBIX 3aHSATHUSX.

[TpumepHbIe ayTUTOpHBIE KOHTPOJIbHBIE padboThl (AKP):
Pa3zpea 1.
1. Ilo u3BeCTHOMY pajMyCy ONPENENIUTh JIMHY OKPYKHOCTH, IUIOLIa/[b Kpyra, IJIOLIAdb

MMOBEPXHOCTHU c(hephbl U 00BEM IIapa.

2. lano HaTypanbHOoe K — kosnnuecTBO cekyHa. OnpeaenuTh CKOJIBKO 3TO COCTaBIISAET YacoB,
MUHYT U cekyHa. Hanmpumep, 4000 cexynn — 3to 1 yac, 6 munyt u 40 cexynn. Mcnonbs3oBarh He
Oonee 4-X apuPMETHUSCKHUX OTICPAITHA.

3. OnpenenuTh CKOJBKO JIET MOHAIO0UTCS 11axy, 4ToObl coOpaTh ypoxkail 3epHa, TpeOyeMblii
nzo0perareneM maxmar. CuyuTaTh, 4YTO CpeAHETr0A0BOM cOop cocTtaisieT 70 MiH. TOHH, a Ha 1
rpamm npuxoautcs 10 3epeH.

4. BeIUHCIUTE 3HAYECHHUE BbIPAXKCHUA:

asin2b+cosb3 + 3 /b2

a-tgb
1—eva

y:

4

KontpounsHslit mpumep: npu a=b=0.5 y=1.214
5. JlaHo BpeMs — JBa II€JIbIX YKCJIa KOJIMYECTBO YacoB U MUHYT. Heob6xoaumo onpenenuTsb
MEHBIINH yTroJI MeX/1y 4acOBOM U MUHYTHOM cTpeskamu Ha 1ugepOaaTe yacos.

6. Jlano neiictButensHoe uncino E (E>0). Heo6XoamumMo BBIUMCIHTH CIEAYIOIMIYIO CYMMY:
1/3 " *cos 3"

KaXK0€ claraéMoe pacCYMThIBaeTCs Mo Gopmyre: , TIe n MeHsercs ot 1 1o

OeckoHeyHocTu ¢ maroM 1. CrnemyeT ydecTh TOJBKO T€ cllaraéMble, B KOTOPBIX MHOXKHUTEINb

n

1/3 "
HUMECT BeJ'II/IqI/IHy HE MeHBHIYIO, qcM E

k
7. Hano nenoe yucino M>1. [lonyunts Hanbonbee nenoe k, mnpu kotopom 4 < M |

8. lansl nonoxxuTenbHble AeiicTBuTenbHble uncia A, X,E. B nocnenosarensuoctH y(1), y(2),...
, o0pazoBanHoU 10 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HaliTH EPBBIN YICH
2 2
y(n) -y(n-1)|<E
y(n), U1 KOTOPOTO BBITIOJIHEHO HEPABEHCTBO .
9. Yucno Ilm  Beuucasiercs mno  Gopmyne I'peropu  cienyromum oOpa3oMm:
PI=4(1-1/3+1/5-1/7+1/9-...), npuyem, 4em OOJIbIlIE CIaraeMbIX B CKOOKaX, TEM BBIIIE TOYHOCTb

BBIYUCJIICHUA YHUCJIa HI/I OHpeJIeJ'H/ITB MHUHHUMAJIBHOC KOJIMYCCTBO CJIaracMbIX IJIsI BBIYUCIICHU ST HI/I
¢ TounocThio 0.01

10. Jdana mociemoBaTelbHOCTh, cocTosimas w3 apoodeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHHUMAJIBHOC KOJIMYECTBO DJJIEMCHTOB IIOCJICIOBATCIIBHOCTU Hy)KHO CJIIOXKHUTB, I-ITOGI:I CYMMa
MPEBBICHIIA 3aJJaHHOE YuCio S > 17



Pazpmea 2.

1. [Jano N nelCTBUTENbHBIX Cly4allHbIX 4ucen B auana3zoHe ot -100 mo 100. Haiitm
MUHHUMAJIbHOE TTOJIOKHUTEIIBHOE YUCIIO U MAKCUMAJILHOE OTPUIIATEIIBHOE YHCIIO.

2. Jano N mensix ciiydadHbIX yuces B nuanazone ot 1 go 100. HailTu cymmy 4eTHBIX U
KOJIMYECTBO HEUETHBIX YUCEI.

3. Jano N nelcTBUTENbHBIX CIy4allHbIX uKcen B auana3zoHe oT 1 mo 10. Bce ameMeHTHI
MOCJIEIOBATEIbHOCTH, 3HAYEHHE KOTOPHIX MEHbIIE ABYX, 3aMEHUTh Ha HOJb, KPOME TOrO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOAIIUXCS B JuanasoHe oT 3 710 6, a TakKe MOJICYUTATh MX
KOJIMYECTBO.

4. JlaH ogHOMEpHbIA MaccuB M3 N IEMCTBUTENIBHBIX CIIYYalHBIX YMCEI B JUana3oHe ot 1 1o
50. HaiiTu MMHMMaJIbHBINA 3JIEMEHT CPEIU DJIEMEHTOB C HEUETHBIM MHAEKCOM M MAaKCHUMAJIbHBIN
CpEU AJIEMEHTOB C YETHBIM.

5. Jan onHoMepHBIN MaccuB U3 N CIy4ailHBIX ACMCTBUTEIBHBIX YHCEII B TUAIIa30HE OT -4 110
8. BriBecTu B mopsike HeBo3pacTaHus (yObIBaHMs) SJIEMEHTBI, MOAYJIb KOTOPHIX OoJbIiie 2.

6. Jlug rpynmbl y4yamuxcs M3BECTHBI TOJIOBBIE OLIEHKM IO CIEAYIOIIUM IMPEIMETaM:
MaTemartuka, (usuka, xumus, uHpopmaruka. OTOOpaTh KaHIUAATOB HAa OJIMMIIMAABL (C
OTJIMYHBIMU OLIEHKAMHU) 10 KaXKJAOMY U3 IPEIMETOB.

7. Jna rpynmsl y4amuxcs H3BECTHBI TOJOBBIC OLEHKH I10 CIEAYIOLUIUM IMpPEIMETaM:
MaTteMaTHka, pusmka, Xumus, nHpopmatuka. HaiiTu cpeHIor0 B rpymie OIEHKY M0 KaXI0My U3
IIPEIMETOB.

8. CnoprcMeHbl Ha COpPEBHOBAaHHUSAX COBEpILAIOT 6 TMOINBITOK B MpPBDKKAX B JJIMHY.
OnpenenuTts Ty4IIANA pe3yapTaT Ul KaXKI0T0 yJYaCTHHKA.

9. Jna rpynmbl y4yamMxcs M3BECTHBI TOJIOBBIE OLIEHKH IO CIEAYIOIUM TMpPEAMETaM:
MaTteMaTHka, pusmka, Xxumus, nHpopmaruka. Haiftu B rpymnme cpeaHio OLEHKY Ul KaXKIoro
y4amierocs.

10. [lns rpynmbl pUpM U3BECTEH KypC UX aKIMM 3a KaKbli U3 MECALIEB KaJIeHAApHOTO roJia.
CocTaBuTh cIMCOK TeX (GUPM, Kypc aKIIMi KOTOPBIX BCE BpeMs MOBBIIIAJICS (T.€. Kype 3a Kax /bl

MOCJIETYIONTUI MecsIl 00JIbIIe, YeM 3a TIPEABIAYIINN).
Paznean 3.

1. Jano N pnecsartkoB nensix uucen. OnpenenuTb, CKOJIbKO M3 HUX MOTYT COCTaBISThH
reoMeTpuuecKyro nporpeccuto. I[lpoepky opopMuTh B BUjie QyHKIIHH.

2. Jlano N necsaTkoB menbix uucen. OmpenenuTb, CKOJIBKO M3 HUX MOTYT COCTaBISThH
apudmeTrnyeckyto nporpeccuto. [Iposepky opopMuTh B Buae QpyHKLINU.

3. Hano N pmecarkoB menbix uncen. OnpeaenuTsb, CKOIbKO U3 HUX MOTYT COCTaBISITh PSI
®ubonauuu. [leppoe yncno dudbonauun pasHo 0, Bropoe — 1. Kaxkmoe mocmemnyroriee paBHO
CyMMe IBYX npenasinymux. [IpoBepky opopMuTh B Buae QyHKIUU.

4. Jlano N map uucen, mMpeaCcTaBISIOMMUX COO0H KOOPIMHATHI TOUEK Ha MiIockocT. Haiitu R
— pasinyC HauMEHbUIEN OKPYKHOCTHU C LIEHTPOM B Haydajle KOOPJAMHAT, B KOTOPYIO MONAJa0T BCE
ToukH. OmpenesaeHne pacCTOSHUS OT TOUKH JIO Havyajla KOOPAUHAT 0pOPMUTH B BUIE€ (QYHKIUH.

5. VI3BecTHBI OLIEHKH T'pYMIbI CTYIEHTOB 3a ceccuio. B rpymme 20 cryaeHToB, B ceccuu 4
sk3aMeHa. OrnpeneanuTb CyMMapHyto cTunenuio. CunuTtaTh, 4TO CTUIEHIUS B pa3mepe R pyoueit
HAUUCIIACTCS CTY/ACHTaM, CIABIIUM CECCUI0 0e3 TpOeK, a OTIMYHUKH IOJy4aloT CTUIICHIHMIO,
NOBBIIIIEHHYIO Ha 25% . [loacyer cTunenanu cTyaeHTa opopMHUTh B BUE (YyHKIIHU.

6. MH3BecTeH pacxoj DJJIGKTPOISHEPTHH 10 BCEM KBapTHUpaMm 24-X KBapTHUPHOTO JOMa.
Onpenenuth CyMMapHyIO Iaty 3a anekrpudectBo. [Ipu pacxoxe no 100 kBr*u Ha yenmoBeka



6epercs Tapud R komeek 3a 1 kBt*u, B cirydae npeBbiieHrst HOpMBI Tapu@ Bo3pacrtaet Ha 20%.
[Toacyer muatel A7 KBapTHPHl  0GOPMUTH B BUE (PYHKIIHN.

7. V3BecTHa exeMmecsyHas 3apabOTHas IUIaTa TEPCOHANa MPEANpHUATHS B TEUYCHHE
KaJIeHJAapHOro rofa. BeiBecTu aMuiiuu Tex COTPYAHUKOB, Y KOTOPBIX TO0Bas 3apaboTHas Ii1aTa
Bblllle cpenHeld. CuuTaTh, YTO IUTAT NPEANPUITUS cocTaBisieT 7 denoBek. [lomcuer romoBoit
3apIiaThl paOOTHUKA OPOPMHUTH B BUAC (PYHKITUH.

8. H3BectHa exemecsyHas 3apa0OTHas IulaTa NEpCOHANa MPEANPHUATHS B TEYCHHE
KaJeHJapHOro roja. BwiBecTw (aMmiauu COTPYAHMKOB C MHUHUMAJIbHOM M MaKCHUMaJIbHOMN
roJI0BOi 3apaboTHOM maToil. CunTaTh, 4TO ITAT MPEANPUATHS cocTaBiseT § yenoBek. [loacuer
roJI0BOM 3apIuiaThel pabOTHHKA 0OPMUTH B BUJE (DYHKIIHH.

9. Jlan omHomepHbIii MaccuB u3 100 crmy4aifHBIX IENBIX YUCEN B QUama3oHe oT 5 1o 25
BKJIFOUMTEIbHO. BEIBeCTH Bce umcliia, KOTOpble MAaKCHMAaIbHO YacTO BCTPEYAIOTCS B MacCUBE H
KOJIMYECTBO UX NoBTOpeHMi. [loacuer xonmyecTBa MOBTOpPEHUM AJi ynciaa OPOPMUTH B BUJIE

byHKIHH.

10. Jlan omHOMepHBIH MaccuB u3 150 ciydaifHBIX HENbIX 4YHcen B AuanazoHe ot 14 mo 37
BKJIFOUUTEIbHO. BbIBecTH Te umcia, KOTOpble Hanbojiee pPEeIKo BCTPEYAIOTCS B MAacCUBE U
KOJINYECTBO MX MOBTOpeHHH. [lojcuer KonmyecTBa MOBTOPEHUN JUIS Yncia O(OPMUTH B BHIE

byHKIIH.
Pasznea 4.

1. Co3nath Kiacc /uid XpaHeHus: KajaeHaapHbIX naT. O0ecnednTh BO3MOXKHOCTh pabOTHI €
JaTaMH B Pa3IMYHBIX (hopMaTax, H3MEHEHHSI IaThl Ha 33JJaHHOE KOJIMYeCTBO JHEH. [leperpy3utsb
OIEpaLII0 «—» Il HAXOKJICHUS PA3HOCTH JaT U Ollepalvu CpaBHEHUs. [l Kiacca onpenenTb
onepatop <<. Cranmaptabie GyHKIUU ¥ TUTIEI C 71 paOOThI ¢ JaTaMH HE UCTIOIb30BaTh.

2. Co3parb Ki1acc AJig XpaHEHHs CTPOK. 3alporpaMMUpOBaTh METO/IbI TOMCKA MOJACTPOKH,
KOHI/IpOBaHI/HI, 3aMCHBI " YI[aJ'IeHI/ISI SaI[aHHOﬁ HOI[CTpOKI/I, OHpeI[CJ'ICHI/Iﬂ JJINHBI CTpOKI/I.
[leperpy3uth onepamuio «+» sl KOHKaTEHAUU CTPOK, ONEPALMI0 TPUCBAUBAHUS U OTIEPALINIO
I/IHI[CKCI/IpOBaHI/Iﬂ (T.K. onepaTop B3ATUA MHACKCA MOXKET IIOABJIATHCA KaK CJIEBA, TaK U cnpaBa oT
orepaTopa MpUCBanuBaHus, TO (QYHKIMS T0/DKHA BO3Bpamath Char&) ¢ mpoBepKoi JOMyCTUMOCTH
NHICKCA.

Pazpnen 5.

1. Co3pmath KJacc JUIsl XpaHEHUS OJHOMEpPHBIX IIEIOYUCIEHHBIX MaccHBOB. ObecnednThb
BO3MOXKHOCTb 3aJIaHUSl KOJMYECTBa 3JIEMEHTOB M 0a30BOM MHJEKCallMu. 3aporpaMMHpOBATh
METO/IbI IOMCKA IEMEHTOB U COPTUPOBKHU. [leperpy3uts onepannn Uit CJI0KEHUS U BBIYATAHUS
BeKTOpOB. [leperpy3uTh omneparuio WHISKCHPOBAaHUS (T.K. ONEpaTop B3SITHS HHICKCA MOXET
HOSIBJISIThCSL KaK CJIeBa, TaK W CIpaBa OT OIepaTopa MpPUCBAaWBaHUSA, TO (YHKIUS JIOJDKHA
BO3BpaIarh INt&) ¢ MpoBEpKOi JOIMYCTUMOCTH UHJIEKCA.

2. Co3aath Ki1acc sl XpaHeHHs! OOBIKHOBEHHBIX po0Oei. 3anporpaMMupoBaTh METO/T
cokpaiueHus 1pobu. Ileperpy3uts apupmernueckue onepauuu. Jis kiacca onpenenuThb
oneparop <<. [IpexycMoTpeTh BO30YX/I€HHE NCKIIOUNTEIbHBIX CUTYallui (MpY IeTIEHUH Ha HOJIb,
MEPETIOTHEHNN ).

Pa3pea 6.

Hea»  mpoekra: pazpaboTarb IporpamMmmy «TekcToBbIil
pelaKkTop»  COCTaHIAPTHBIM (PYHKIIMOHAJIOM (KOMUPOBaHHUE, OTKPBITHE
¢aiina, padora co mpudTom).
1 Cosnaiire rpaduueckoe npunoxenue Qt Widgets. Mims kinacca notepad.
2 Pazpaborarh unTepdeiic MpUIIoKeHus, KaK I0Ka3aHo Ha puCyHKe 8.1.



# | Notepad = | B |l

®aiin  [paeka Bwa Haiittw Cnpaska

Pucynok 8.1 — ®opma npoekra notepad

3 Paspaborars MeHI0. [TyHKTBI MEHIO:

1) ®aiin (Hosslit, OTKpbITH, COXpaHUTH KaK);

2) Ipaska (Ot™menuTs, Konuposats, BeTaButs);

3) Bun (LIpudt, Beipasausanue (Ciesa, [To nentpy, Cripasa));

4) Haiitu (ITouck, ITepeiiTu K cTpoKe...);

5) Cnpaska.

Bumxer QTextEdit ckoMnoHoOBaH «10 ropu3oHTanmy. IlocTaBpTe 3ampeT Hau3MEHEHHE
pa3mepa OKHa.

4 Tlepexon k cnoram cobbiTuii: action_— IlepeiiTu k caory — triggered().
[Iepeiinem k €a0Ty, KOTOPBIA OTBEYAET 3a OTKPBITUE HOBOT'O JIOKYMEHTA:
ui—textEdit—clear();

5 Tlepeiinem K COTY, KOTOPHIH OTBEYAET 32 OTKPHITUE PAHEE COXPAHEHHOTO
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 — crangaptHoe auanoroBoe OKHO, KOTOPOE IIO3BOJISET
0JIb30BATENSAM BBIOMPATh (PaiiiIbl MM KaTaJIOTH.

FileMode wucnosnb3yercs misi yka3aHusl TOTO, YTO MOJIb30BaTeIb MOXET BBHIOPAThH B
JAaHHOM OKHe, B HamieM ciydae HMma ¢paitna, ecnu ¢aitn Oyner He HaiieH, MOSBUTCA
COOTBETCTBYIOIIEE MHPOPMAIIMOHHOE COOOITICHHE.

GetOpenFileName — ymoOnas cratuctudeckas (QYHKIMS, KOTOpas BO3BpAaIIaeT
CYIIECTBYIOIMMKA (paiiyn, BRIOpaHHBIN MOIb30BaTeIeM. B mapameTpax ykazaHo, 4TO 3aroJI0BOK
oxna «Open File», mycTbie KaBBIYKH 0003HAYAIOT, YTO MOJH30BATEIh MOYKET BHIOpATh/HANTH
¢aiin B 1000M KaTajore u ¢ JIIOObIM pacIIuPEHUEM.

B Mmeromax oTkpbITHs (ailla MEepeuucleHbl PEXUMBI, B KOTOPBIX IPOUCXOIUT



OTKpBITUE (IJI1 YTEHUS U IPU OKOHYAHUU JIMHUH, TIEPEX0]T HA APYTYIO CTPOKY).
6 IlepeiimeM K CIOTy, KOTOpBIM OTBEYAET 3a COXPAaHEHHME JOKyMEHTa 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:: Tex
t);QTextStream out(&file);
out <<
ui—textEdit—>toHtml();
out.flush();
file.close();
getSaveFileName - sto cratuueckas ¢yHKIHs, KOTOpas BO3Bpaliaer ums (aiiia,
BBIOpaHHOTO ToJIb30BaTeeM. Daiiil He T0JDKEeH CyIeCTBOBATD.
Oyukius kiacca QTextEdit - toHTML Bossparaet tekct kak html, T.e.coxpanser
BCE DJIEMEHTHI (HOPMATUPOBAHHUS.
7 TlepelizeM K CIIOTY, KOTOPBIA OTBEYAET 3a OTMEHY JCHCTBHUS:

ui—textEdit—undo();
8 Hepeﬁz[eM K CJI0oTaMm, KOTOPBIC OTBCYHAKOT 34 KOIIMPOBAHHUC u
BCTABKYBBIJICIICHHOI'O TCKCTA:
_copytext = ui—textEdit—textCursor().selected Text();
OOBsIBMM B CEKLIMU Private nepeMeHHYI0 CTPOKOBOTo TUia _Copytext. 3aHocumM BHEE
BBIﬂeHeHHBIfI TEKCT.
ui—textEdit—>textCursor().insertHtmI(_copytext);
Bceransiem tekct, coxpansisi Bce anemeHTsl HTML dopmatupoBanus ¢ Texkyiien
MOo3uInu Kypcopa.
9 HepefmeM K CJIOTaM, KOTOPBIC OTBCHAIOT 34 BBIDABHUBAHUC TCKCTA:
cieBa Ui—textEdit—setAlignment(Qt::AlignLeft);
mo neatpy  Ui—textEdit—setAlignment(Qt::AlignCenter);
cripaBa ui—textEdit—setAlignment(Qt::AlignRight);
10 Tepeiinem K 10Ty, KOTOPHIN OTBEYAET 32 U3MEHEHUE MIPU(TA B TEKCTE:
QFontDialog dialog;
QFont font =
dialog.getFont(NULL);
QTextCharFormat format;
format.setFont(font);
ui—textEdit—>textCursor().setCharFormat(format);
Knacc QFont ompenenser mpudT, UCHOIB3yeMbIH I (OPMATHPOBAHUS TEKCTA.
®ynxkuus getFont() oTkpeiBaeT MoJaNBHBIN JHAIOT BBIOOpa MpU(Ta U BO3BpALIAET MIPUPT.
QTextCharFormat kmacc mpemocraBisier WHPOpMaIHiO 0 (HOPMATUPOBAHUH IS
cuMmBoJIOB. Ha (I)OpMaT CHUMBOJIOB TCKCTA B JOKYMCHTC YKAa3bIBAOT BHU3YaJIbHLIC CBOIiCTBa
TEKCTA.
®ynkuus setFont() ycranaBnuBaeT BEIOpaHHBIH IPUET.
11 Mepeiinem K cnOTY, KOTOPHIH OTBEYAET 3a MEPEXO]] HA HYKHYIO CTPOKY:
bool ok;
int num = QInputDialog::getint(0, "IepeiiTu’’, ""Ha cTpoky:", 1, 1,
ui—textEdit—>document()—lineCount(),1,&0k);
QTextBlock block = ui—>textEdit—document()—findBlockByLineNumber(num-1);
QTextCursor cursor(block);
ui—textEdit—setTextCursor(cursor);
QlnputDialog kmacc, KOTOpBI MPENOCTABISET MPOCTOM AWAIOT ISl TONYyYSHHS
OAHOT'O 3HAYCHUA OT I1OJIb30BATECIIA.


http://doc.qt.io/qt-4.8/qinputdialog.html

Oyukuus getInt() BozspariaeT menoe 4uciao, KOTopoe ObIJIO BBEACHO MOTb30BATEICM.
[Tapamerpsr («IlepeiiTu» 3TO TEKCT, KOTOPBIM OTOOpa)kaeTCs B CTPOKE 3arojioBKa
IMAIoroBoro okHa. «Ha cTpoky» — TEKCT, KOTOpBI MOKa3bIBaeTCS MOJIb30BATEIIO (OH
JIOJDKEH CKa3aTh, YTO JIOJKHO OBITh BBEJICHO). | — SIBIISIETCS LIEJIBIM YMCIIOM, 110 YMOJITYAHHIO C
KOTOPOTO CYETYMK OyJeT yCTAaHOBJICH. | — MUHUMHAIILHOE 3HAYEHUE, KOTOPOE MOJIh30BATEb
MokeT BbiOpath. @ynkius lineCount() cuutaer KOJUYECTBO CTPOK B IOKYMEHTE U SIBJISACTCS
MaKCUMaJIbHBIM 3HA4YE€HUEM, KOTOPOE II0JIb30BaTellb MOXET BbIOpaTh. 1 — cymMMma, Ha
KOTOPYIO 3HAUCHHS U3MCHSIOTCS NIPU HAXKATUH I0JIH30BATEICM KHOIKU CO CTPEJIKAMU IS
YBEJIMYCHUS MM YMCHBILICHUS3HAUCHHSI.

QTextBlock knacc npenocrapinsier KOHTeHHEp 171l HParMEeHTOB TEKCTA.

Oyukuusa findBlockByLineNumber(LineNumber) Bo3Bpamaer TekcToBbIi OJIOK,
KOTOPBIN comepkuT yKazanueiid LineNumber.

12 Tlepeiinem K 10Ty, KOTOPBIN OTBEYAET 3a IIOUCK CJI0BA B TEKCTE:
bool bOK;
QString str = QlInputDialog::getText(0," Haiitu""," Beaure Texcr: ",
QLineEdit::Normal,""*,&bOKk);
if ('"bOKk) { return; }
QTextCursor oldCursor =
ui—textEdit—>textCursor();
ui—textEdit—setTextCursor(
QTextCursor(ui—textEdit—document()—findBlockByLineNumber(0)));
bool finded = ui—textEdit—find(str);
if (ffinded) ui—textEdit—setTextCursor(oldCursor);
Camocmosmenvrho O0opabomatime npoekm, 000a6uU8 6 Hezo Ccledyiouue NYHKMbl
enasnozo merio: @aiin (Coxpanums, Ilewams, Bwixod); Ilpaska ([loemopums, Beipezams,
Yoanums, Bcmasumo oamy), Hatimu (3amenumy); Cnpasxa (Onpoecpamme).


http://doc.qt.io/qt-4.8/qtextblock.html

IIpunoxenne 2

OueHoYHbIE CpeICTBA /15l IPOBe/IeHUs POMEKYTOUHOI aTTecTalnu

a) [lmanupyembie pe3yjbTAaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

Kon nunaukaropa WNHaukaTop TOCTHKEHHSI KOMIIETCHLIMU OLeHOYHBIE CPENICTBA

OIIK-2: Cnoco0eH noHUMATh MNPUHIHUIIBI paﬁOTBI COBPEMECHHBIX HH(])OpMaIII/IOHHbIX TEXHOJIOTUl 1 nporpamMmmMmHbIX CPpe€aACTB, B TOM YHUCJIC
OTCYECCTBCHHOI'O MPOU3BO/CTBA, U HCIIOJIB30BATh UX IIPU PCIICHUHA 3a1a4 HpO(l)eCCHOHaJIBHOﬁ AeTeJIbHOCTH,

OIlK-2.1 IIpumensier coBpeMeHHbIE | TeopeTudyeckue BONPOCHI (K IK3aMeHY, 3a4eTy):
I/IH(bOpMaIJ;I/IOHHI)Ie TEXHOJIOTUHN u 1. OHHaI\/'IH'KOMHI/IHHTOpBI C++: IMPUHIUIIBI pa6OTbI, IIPUMCEPLI
NpOrpaMMHBIE CpeACTBA, B ToM umcie [2.  IIpaBuia cosnanus MHOTO(aiIoBbIX IPOrPaMMHBIX IPOEKTOB
OTEUECTBEHHOTO  TPOM3BOACTBA,  JUIS 3.  Ilpuniumns! pasMenienus GailioB MpoekTa B OHIANH-KOMIMIATOpaX
pemieHHs  3a1ad  MpOdECCHOHATBHO! 4.  Tlpurnuis! pasmerienus ¢aitnos npoekra QT Creator
- 5.  Menro QT Creator
A 6. Ilamenmun QT Creator
7.  PenaxTop xoma QT Creator
8.  CmyxeOnsie oknHa Qt Creator

I[IpakTHyeckue 3axanus:

1. VYcraHOBUTH Cpey MPOrpaMMHUPOBAHUS HA JOMANTHUNA KOMITBIOTED

2. 3amyctruts QT Creator, mo3HaKOMHUTBCS C TUTIAMH CO3/[aBAEMBIX ITPOEKTOB

3. Cosznarp npoekt Ha C++ B cpene QT Creator, oTKOMIMIMPOBATH U 3aIyCTHTH
mporpaMmy

KoMiuiekcHbIe 3a1aHuUst:
1. Pazpabotats «KampkymsTop»

2. Pa3pabotath TeKcTOBBIN penakTop «biokHOT»
3. Paspabotath rpadudeckuii penaktop Paint
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OIIK-7: Crioco6eH pa3padbarbIBaTh allTOPUTMBI U ITPOTPAMMBI, IPUTOAHBIC IS TPAKTHISCKOTO TPUMEHEHUS

OIlK-7.1 Onpenenser CpeacTBa pa3paboTku | TeopeTuueckue BONPOCHI (K IK3aMeHY, 3a4eTy):
MPOTPAMMHBIX  CPEACTB [JI  PEHICHUS 1. KOMHI/IHHTOpBI: IIPUHIIUIILI BBIITIOJIHEHUS IIPOTr'paMM
MPaKTUYECKUX 3ajad HpO(I)eCCHOHaHBHOﬁ 2. I/IHTepHpeTaTOpr: IMPUHOMUIILI BBITTOJIHCHUS ITPOIrpaMM
JEATENLHOCTH 3. Cpenpl pa3pabOTKH MPOrpaMMHOTO 00ECIICUCHUS.
IIpakTH4Yeckoe 3aqaHue:
BreimomHUTE 0030p COBPEMEHHBIX CPEACTB Pa3padOTKU MIPOTPaMMHOTO 0OeCTICUeHHS
KomnuekcHoe 3aganne:
O6ocHOBaTh BBIOOP MPOrpaMMHOTO CPeJICTBA AJIsl pa3padOTKH MPOrPaMMHOTO CPEICTBA C
yuéToM TpeOOBaHUI UMIOPTO3aMELICHUS
OIIK-7.2 PazpabatpiBaeT anroputmsl U nporpammsl | TeopeTudeckune Bompockl (K IK3aMeHY, 3a4€Ty):

JUIS
Pa3IMYHBIX KIacCOB

PEHIICHUA IMPUKJIAAHBIX

3ayau (L

OnemeHTs! s3b1ka Cu. KOHCTaHTBI, HIICHTH(UKATOPHI, KITFOUEBBIE CTIOBA.

Tunsr JaHHBIX U UX 0OBSBIICHUE. L[e.]'[]:le " BCIICCTBCHHBIC THUIIBI. HGpe‘IHCHHeMLIﬁ
THII.

3.  Tumnbl 1aHHBIX U UX 00bsBICHKE. YKa3aTenu. Onepalyu pa3ajpecaiuy U aapeca.

AnpecHas apupMeTHKA.

4.  Beipaxxenus. Onepanapl 1 onepanyu (YyHapHbIe, OMHapHbIe, TepHapHbIe). [IpaBmna

npeoOpa3oBaHMs THIIOB.

5. Omneparopsr s361ka Cu. OmepaTtop BBIpaXEHHE, COCTABHOW OTIEpaTop, OTIepaTOPHI

YCJIOBHOTO TIEPEX0/1a.

6. OpraHuzanus MUKINYECKUX BBIYUCIUTEIBHBIX MPOIIECCOB C MIOMOIIBIO OIIEPATOPOB

for, while, do while.

7.  Opranuzanus BBOJIa-BbIBOIa B si3bIke Cr. @OpMaTHBIA BBO-BHIBO/I.
8.  Maccusbl. lHieKkcHbBIE BEIpaKeHUs. XpaHEHUE B IAMSTH OJJHOMEPHBIX U

MHOT'OMCPHBIX MAaCCHUBOB.

9. Maccupbl. OCHOBHBIC aJITOPUTMBI HX 00pa0bOTKU. BBOI-BBIBO/I, TOMCK KCTPEMYyMa,

COPTHPOBKA.
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

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

Crpyktypsl 1 00beinHeHus. BapuanTaeie cTpykTypsl. [loms 6utos.

[IpaBuna onpeneneHus NepeMEHHBIX U TUIOB. MHAIIMATM3AINS TaHHBIX.
Onpenenenne u BeI30B pyHknnid. Gaktnyueckue u hopMatbHBIE TAPAMETPHI.
Onpenenenue v BeI30B pyHKkuid. [lepenaya MaccuBOB 1 yka3aTenel Ha pyHKIUY.

Omnpenenenue u BbI30B QyHKIMA. [IpenBapuTensHas MHALMATU3AIMS TapaMeTPOB,
(YHKIMY ¢ IEepEMEHHBIM YiclioM TlapameTpoB. [lepeaaya napameTpoB GyHKIUH
main.

Bpewmst xu3HH ¥ 0071aCTh BUAUMOCTH HPOTPAMMHBIX 00beKTOB. Kitacchl maMsTu.
Wunnpanuzanus r100aibHbIX U JIOKAJbHBIX IEPEMEHHBIX

JnHamudeckre 00beKThl. COCOOBI BEIACICHUS U OCBOOOXKICHUS TaMSTH.
JIvHeHBIN OJTHOCBSI3HBIN CITUCOK.

JnHamudeckrne MaccuBbl. OCOOCHHOCTH BBIICICHUS U OCBOOOXKICHUS ITAMSITH TS
MHOTOMEPHBIX MacCHBOB.

JupexTussl npernponeccopa. MakpoonpeneneHus..
OOBEKTHO-OpPMEHTUPOBAHHBIA OAXO0/ K MporpaMMupoBanmio. Kiaccel.

OOBEKTHO-OPUEHTUPOBAHHBIN TIOAX0/] K MPOrpaMMUPOBaHHI0. MIHUIIMamu3anus u
paspymenue 00bekToB. KOHCTPYKTODBI U I€CTPYKTOPHI.

OOBEKTHO-OPUEHTUPOBAHHBIN TOAXO0/] K MporpaMMupoBannto. OrpaHUueHHS
JIOCTyTIA K WIeHaM Kiacca. [[py3bpd kimacca.

OOBEKTHO-OpPMEHTUPOBAHHBIN OAXO0/ K MporpaMmupoBanuto. Hacnenosanue.
Ileperpy3ka onepariuii.

Opranun3zanysi BBojia-BbIBoJIa Ha si3bike C++. [I0TOKM BBOJ1a-BHIBOIA.
[1ab10HBI QYHKIMA.

[ab10HBI KTaCCOB.

Bbubmmoreka STL. pyrue 6nb1mnoTeKu KOHTEHHEPHBIX KIIACCOB.

O06paboTKa UCKITIOUUTENBHBIX CUTYAITHHA

IIpakTHYeckue 3a1aHMA:

1.

Co3znmath Kiace i XpaHeHus TeMiiepaTtyp B mkanax Leancus u @apenreiita (mpu
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10.

11.

12.

13.

nepeBojie U3 mKansl Llenscus B mkany PapeHreita HCXOJHOE YHCIO YMHOXKAIOT Ha
9/5 u npubasmnsroT 32). st Kiacca onpeaenuTs apupMEeTHIECKUE Oepalny 1
onepanuro <<.

Co3pmath KJ1acc U1 XpaHeHHs Macce TeJl B FpaMMax, KWIorpaMMax ¥ TOHHax. J{is
KJIacca ONpeeNuTh apuhMETHUSCKUE ONIEPALIUU U OlepaIuio <<.

[Meperpy3uth oneparuio «*» s kiacca MatriX, ocymecTBISIONIYI0 TIEPEMHOKEHUE
MaTpull. B ciiyyae HEBO3MOKHOCTH 3TOH omnepauny — BO30yIUTh UCKITIOUCHHE.
Co3maTh QyHKIHIO, OCYLIECTBISIONIYIO BEIYMCICHNE KOPHEN KBaAPATHOTO
ypaBHEHUs. B cirydae HEBO3MOKHOCTH 3TOM OTEpaliii — BO30YUTh UCKIIIOYCHHUE.
Co3pmath KJ1acc 1151 XpaHeHHs LeJIbIX YKCEeNl B ABOMYHON U AECATEPUYHON CHCTEMAX
cuucienus. st kmacca onpeaenuTs apupMeTHIeCKUe OTIepaly U ONepaluio <<.
Co3pmaTh KJ1acc JJisl XpaHeHHsI MHOYKECTBA MTPOCTHIX YUCEN 3aJaHHOTO JHAaIla30Ha.
Omnpenenuts METObI MPOBEPKH MPUHAICKHOCTH 33IaHHOTO YUCIIa TUANa3oHy,
OTIpeeNICHHS KOJIMUECTBA YHCEI, IIOJIyYCHHS IPEAbIIYILIETO U CIeIYIOLUIeT0 YHCIa 1
T.1. JJns xnacca onpepenuts onepanmio <<.

Co3ath mabIoHHYIO QYHKIHIO JJIsl HAXO0XK/ICHHS BCEX HHICKCOB MHHUMAJIbHBIX
(MaKcHMaJIbHBIX) 3JIEMEHTOB OZJHOMEPHOT'O MaCCHBA.

Co3path KJ1acc 115 TeHepalyy LeJIbIX U BELIECTBEHHBIX YUCEI U3 3aJaHHOTO
Jana3oHa.

Co3math QyHKIHIO, OCYLIECTBISIONIYI0 HAX0XK/IEHNE KOPHEH CUCTEMBI IBYX
JMHEHHBIX ypaBHEHUH (1Ba HEM3BECTHBIX). B cirydae HEBO3MOXKHOCTH 3TOH
orepanui — BO30yUTh UCKITIOYCHHE.

Co3maTh QyHKIHIO JUIsl BBIYUCIICHUS 3HAYCHUS OTIPEIETICHHOT0 HHTErpajia METOI0M
IPSAMOYTOJIbHUKOB. OTHUM U3 apaMeTpoB 3TOH (PYHKIMH JOIKEH OBITh yKa3aTelb
Ha MOJIMHTETPATBbHYIO QYHKITUIO.

Co3ath QyHKIMIO /ISl BBIYUCIICHUS 3HAYCHUST KOPHSI HEIMHEWHOTO ypaBHEHUS
f(x)=0 metronom monoBuHHOTO JeneHus. OMHUM U3 TapaMeTPOB 3TOH (GyHKIUH
JOJDKEH OBITh yKazaTelb Ha GyHKImo f(X).

Co3nath QyHKIHIO 7151 BEIYUCIICHHS 3HAUYEHHS DKCTPEMyMa HeJTMHEHHOTO YpaBHEHUS
f(x)=0 meronom nenenus Ha Tpu yactH. OJJHUM U3 TAPAMETPOB TOM (QYHKIIUH
JOJDKEH OBITh yKaszaTelb Ha GpyHKImio f(X).

Co3path KJ1acc Jisl XpaHeHHsT CKOPOCTEH Tell B M/C 1 KM/4. JIJist Kilacca oIrpeiesiuTh
aprupMeTHIECKHE OTepaIlii 1 oneparuio <<,
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14.

15.

16.

17.

18.

CosznaTp Kacc Jys XpaHEeHUs] MHOXKECTBA TPEYTONBHUKOB. T peyTONBHUKH 330af0TCA
KOOpJuHaTaMu BepimuH. Eciu 3aaHHbIN TPEYroJbHUK HE CYIIECTBYET — BO30YIUTH
HncKiIoveHne. Pa3paborate MeTOMBI TTOICYETA IUTONIAN U TIEpUMETpa.

Co3naTh K1ace U1 XpaHeHUS KaJeHaapHbIX gaT. O0ecneunuTh BO3MOKHOCTE pabOTHI ¢
JaTaMu B Pa3NUYHBIX QopMaTax, M3MEHEHHS JaThl Ha 33[JJaHHOEC KOJHYECTBO JTHEH.
[eperpy3uth oneparmio «—» JJsl HAX0XKICHUS Pa3HOCTH JaT U OTIepaiii CPaBHEHHSL.
st knacca onpeaenuts oneparop <<. Ctangaptaele GyHKUIUHN U TUIBI C 1515 paboTh
C TaTaMH HE MCIIOJIh30BAaTh.

Coznath Kjacc A8 XpaHEHHUs CTPOK. 3anporpaMMHpOBaTh METOJABI IMOMCKa
MIO/ICTPOKH, KOTIMPOBAHUS, 3aMEHbI U yJAJIECHUS 331aHHON MOJCTPOKH, ONpPEACTICHUS
JUTMHBI CTpOKH. [leperpy3uTh omepanuoo «+» s KOHKATCHAIIMHA CTPOK, OTEPalrio
MIPUCBaMBAHUA U OTEPAIMIO WHAEKCUPOBAHUA (T.K. ONIEPATOP B3SATHS HHIAEKCA MOKET
MOSIBIISITBCS KaK ClieBa, TaK M CIIpaBa OT OIepaTopa MPHUCBAaUBaHUA, TO (DYHKIHA
JI0JDKHA BO3Bpamath Char&) ¢ mpoBepKo# JOMyCTUMOCTH HHICKCA.

Co3path Kinacc sl XpaHeHHs OJTHOMEPHBIX IeTIOYHCICHHBIX MaccBOB. O0ecTIeYnTh
BO3MOXHOCTb ~ 3aJaHUSl KOJHMYECTBA D3JEMEHTOB M 0a30BOH  MHAEKCAIUH.
3anporpaMMHpOBaTh METOABI TIOWCKAa JJIEMEHTOB W COPTHPOBKHU. lleperpys3utsb
Olepaluy Ul CJIOXEHUS W BBIYMTAHUS BEKTOPOB. lleperpysurts omepanuio
WH/IEKCUPOBaHMUA (T.K. OTIEPATOP B3ATHS MHAEKCA MOXKET HOSBJIATHCS KaK CIIEBa, TaK U
crpaBa OT oreparopa MpUCBaWBaHWs, TO (DYyHKIUS JO0JDKHA BO3Bpamarh int&) c
MIPOBEPKOI JOMMyCTUMOCTH MHAEKCA.

Co3znaTh Kilacc ISl XpaHeHUs! OOBIKHOBEHHBIX Ipo0Oeii. 3arporpaMMUpOBaTh METO
cokpamierns apodu. Ileperpy3uts apudmerndeckue onepaun. s kiacca
omnpenenuTs oneparop <<. IIpexycMoTpeTs BO30yKIEHNE UCKIFOUUTEIHHBIX
cUTyanwii (TIpH IeTICHUH Ha HOJIb, IEPETIOTHCHNN )

KommiiekcHoe 3agaHue:
Hrpsi




Kon unaukaropa

WNHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIE CPEICTBA

1. "Camep"

2 "3metika" -

3. "Terpuc" -

."Tpu B psn”

. "Tamaroun"

. "TIaTHamku"

. "Mopckoii 6oii" .

. "Memory" ("napHsie kKapTUHKA")
. ITasz3n

O 00 3 &N L

ITosie3HBIC TPUIIOKEHUS

1. TexcroBsrit pexakrop ("bmoxHoT") -
2. I'pacdmueckwmii penaxrop ( "Paint"”) -
3. "Cruxeps!"

4. Pabora ¢ komupoBkamu ("L tupmmm")
YuyéTHble 3a1aUn

1. Yuér nunaBeHTaps

2. Cuctema OpOHHpPOBaHUS

3. Pacniucanue npuema Bpaya

PaGora ¢ naHHBIMU

1. MeHemkep KyIMHAPHBIX PEIENTOB
2. lanepest nzo6paxxeHmit

3. CioBaps Jioromnena

4. ®aMUIIBHOE IPEBO

5. BukroprHa

Beo
1. Yar
2. Jlocka quist pucoBaHUs OHJIANH




Kon unaukaropa

WNHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIE CPEICTBA

3. 'eHeparop Mo3ApaBUTENBLHBIX OTKPBITOK

4. CAPTCHA-reneparop




0) Ilopsiiok mpoBeaeHUS IPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATeJIM U KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHas aTTecTalys MO JUCLUUILIMHE MPOBOAUTCA B (hopMme 3auéta B 1 cemecTpe M 9K3aMeHa BO
2M.
TpeGoBaHus K 32a4€Ty 10 AUCHUIIUHE

3ayer BrICTaBIIsIeTCA B 1 ceMecTpe Ha IOCIIEAHEM 3aHATUH 110 AUCLUILIMHE B CEMECTPE IIPEII0JaBaTeieM,
KOTOPBIH BeAET TabopaTopHbIC 3aHTHS PH YCIOBUHU BBITIOTHEHUS CIEAYIOINX TPeOOBaHHIA.

1. IIpoiiaen kype "IIporpamMupoBanue Ha A3bike C++" U BBIJIOXKEHO MOATBEPKACHNE

2. BuimorHeHB! 1 cAaHbI Bee 1abopaTopHbie paboThI B ceMecTpe.

3. IIpoiiaeHsl Bce TECTHI MO JIEKIUSIM 32 CEMECTP.

4. Cnana UTOroBast KOHTPOJIbHAsS padoTa.

TpeGoBaHus K 3K3aMeHY 110 IMCLHMILIMHE

DK3aMeH MPOBOAUTCS BO 2 CEMECTpPE M0 rpadUKy CECCUU MPEIOIaBaTeNIeM, YNTAFOIIUM JICKIIHH 110
JHCIUTUIAHE.
Jomyck K 3K3aMeHy: .
1. lpoiinen kypc "YrinybiaeHHoe nporpammupoBanue Ha si3bike C/C++" 1 BBIII0)KEHO MOATBEPIKICHHUE!
cepTU(UKAT UM IPOrPecc Mo Kypcy, pa3MeleHHbIC B 0a3e JaHHBIX.
2. BrInosHEeHsI U claHbl Bce 00s13aTeNbHbIE 1a00paTopHble paboThI 3a rOJl Ha OLEHKY HE HIDKE, yeM 75%.
3. IIpoiiaeHsl Bce TECTHI MO JIGKIMAM 3a TOJ] Ha OLIeHKY He Huxe 90%.
JlomyIeHHbIe 0 3K3aMEeHa CTYIECHTHI CAAI0T UTOTOBBIH TECT.
Kpurepun ouenku:

—  «OTJIIMYHOY - 95% NpaBUIIbHBIX OTBETOB;

— «xopo1o» - 85% NpaBUIbHBIX OTBETOB;

—  «yZAOBIETBOPUTENIBHO» - 70% IMpaBUIbHBIX OTBETOB;

— «HE yJIOBJIETBOPUTEIHHOY» - MeHee 70% MpaBUIIbHBIX OTBETOB.
K urorosoii ornienke 3a TecT no0aBiseTcs 1 6aut 3a BBINOIHEHHE KaKOTr0-TH00 U3 IePEYHCIICHHBIX
YCIIOBHIA:
- BBITIOJTHEHBI 3 JIOTIOTHUTENBHBIC JIA00pATOPHBIE PabOTHI;
- 3aHATO NPH30BOE MECTO HA OJIMMITHAJIE 110 IPOrPAMMHUPOBAHUIO;
- myOMKanus(cTaThs, TE3UCHI JOKJIA/IA | T.I1.) TT0 POrPaMMHUPOBAHHIO;
- HOJICOTOBJIEH U 3aILUILEH UHIUBUIYAJIbHBIM MPOEKT.

B ToM ciyuae, eciii y CTyJeHTa MOATOTOBICHO HECKOIBKO MyOIUKAIMN, 3aCYUTHIBACTCS TOJIBKO OJTHA.
AHAJIOTUYHO 3aCYUTHIBACTCS TOJIBKO OJIHA OJMMITHAJIA U OJIMH NPOeKT. Heckobko 6aioB MOKHO
IMOJIY4YUTh TOJIBKO 3a pa3HbI€ BUABI ACATCIbHOCTH.

B ToM ciyuae, eciii aTTecTanus Mo uToramMm paboThl B CEMECTPE HE MOXKET OBITh BHICTABJICHA, TO SK3aMEH
MPOBOJMTCS B YCTHOH (opMme.

ITokazarenu u KPpUTEpHUHU OLICHUBAHMA:

— Ha OIEHKY «OoTiam4Ho» (5 0amioB) — oOy4arommics JI€eMOHCTPHPYET BBICOKHHA YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETCHITUI, BCECTOPOHHEE, CHUCTEMAaTHUECKOE W TIyOOKOEe 3HaHHe
y4eOHOro Marepuajia, CBOOOJHO BHIMOJNHAET MPAKTHYECKUE 3aJaHHs, CBOOOJHO OIEpHpYeT
SHaHUAMHA, YMCHUAMU, IIPUMCHSACT UX B CUTyallUuAX MOBBIIIIEHHOM CII0KHOCTH.

— Ha OIEHKY «xXopomo» (4 Oamma) — oOydJarouuiicss IEeMOHCTPHUPYET CPEIHHA ypOBEHB
Cq)OpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁI OCHOBHBIC 3HAHUA, YMCHHA OCBOCHBI, HO [JOIIYCKarOTCsA
HE3HAYHTEIbHBIE OITMOKY, HETOYHOCTH, 3aTPyIHEHUS TIPY aHAIUTUIECKHUX OIIEePAIHsX, IIEPEHOCE
3HAaHWUW ¥ YMEHUI Ha HOBEIC, HECTaHIAPTHHIC CUTYaIUH.

— Ha OIECHKY «YyIOBJIETBOpUTEIHHO» (3 Oamra) — oOydJalomuics ITEMOHCTPHPYET ITOPOTOBBIMA
YpPOBEHb CHOPMHUPOBAHHOCTH KOMIIETSHITHI: B X0/1€¢ KOHTPOJBHBIX MEPOIPHUATHI JTOITYCKAOTCS
OIMMOKY, TPOSBISACTCS OTCYTCTBUE OTACIHBHBIX 3HAHWN, YMCHHIA, HaBBIKOB, OOYYarOIIUHCS
WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHWU 3HAHUSAMH U YMEHUSMU IMPU KX
nepeHoce Ha HOBBIC CUTYAITHH.

—  Ha OIEHKY «HEYIOBIECTBOPHUTEIHLHO (2 Oaiuia) — o0ydJaromuiics JeMOHCTPUPYET 3HAHUS He Ooee
20% TeopeTHyecKOoro MaTepuayia, JOIyCKaeT CYIIECTBEHHBIE OIMOKH, HE MOXKET IIO0Ka3aTh
WHTEIUICKTYaIbHBIC HABBIKK PEIICHHS MTPOCTHIX 3a/1ad.



— Ha OIECHKY «HEYIOBJICTBOPUTENBHO» (1 0amr) — oOydJarommiicss He MOXKET TOKa3aTh 3HAHWS Ha
YPOBHE BOCHPOM3BE/ICHHS M O0BSICHEHHUSI HHPOPMAIIH, HE MOXKET [MOKa3aTh UHTEIUICKTYalIbHbIC
HABBIKY PEIICHUS MPOCTHIX 3a]1ad.



