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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i1 peanuzaruu B 2026 -
2027y4yeOHoM rofy Ha 3acenanuu kKadeapsl busHec-uHhOpMaTHKH U

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanusamnuu B 2027 -
2028yyeOHoM rofy Ha 3acenanuu kKadeapsl buznec-uHhopMaTHKH U

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

PaGouas nmporpamma nepecmMoTpeHa, o0cyxieHa u ogoOpena st peanuszanuu B 2028 -
2029y4eOHoM rony Ha 3aceqaHuu kadeapsl busnec-uHpopMaTHKU U

[Iporokon ot 20 . Ne

3aB. kadenpoit I H. ?ycaBHmHa

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

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




1 eau ocBOeHMS TUCHUIIIIHMHBI (MOIYJIA)

Hensmu OCBOGHHUSl  JTUCIUILINHBI «[IporpammupoBanue»  sBISETCS
OCBOCHUECTYJCHTAMH METOJIUKH MOCTaHOBKH, MOJITOTOBKHU u pelieHus
WHXCHEPHO-TEXHUUECKUX3aJad  HAa  COBPEMEHHBIX  BBIUMCIMUTEIBHBIX  MAllMHAX  C
HCIOJIb30BAaHUEM PA3JIMYHBIX CPEACTBIPOrPAMMHUPOBAHUSI.

Jns  nmoctwkeHuss mocTaBieHHOW wenn B Kypee «lIporpammupoBanue»
peliarTca3aaadu npuoOpeTeHHs:

NpEACTaBICHHH 00  anropuT™Meé M KOHEYHOM  Habope  0a30BBIX
YIPaBISIOIUXCTPYKTYD;

MPEJICTABICHU O CTPYKTYpPE MPOTrPAMMHBIX CPEJICTB;

3HaHUU OCHOB KOJAMPOBAHMS HA A3bIKAX BHICOKOTO YPOBHS;

3HAHUU MOJieNiel BU3yaJIbHOTO U COOBITUITHO-YTIPABIISIEMOr0 IPOTPaMMHUPOBAHUS;

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

3HaHUU COBPEMEHHBIX  TEXHHUYECKUX  H MPOrPaMMHBIX CpencTB
B3aMMO/ICHCTBUANIONB30BaTENIe C KOMIIBIOTEPOM, BO3MOXKHOCTEH KOMITBIOTEpA KaK CpelCTBa
UCCIIEIOBaHM,aBTOMATU3allud  00pabOTKM  JaHHBIX M PEHIeHHS  MPOEKTHBIX |

2 MecTO I1MCUUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnuniuaa [IporpammupoBaHue BXOJUT B OO0s3aTENbHYIO 4YacTh Y4eOHOTO
TUIaHA00pa30BaTEIbHON IPOTrPaMMEI.

Hast U3y4YCHUS JMCIUTITHEI HEOOXOANMBI 3HAHHSA (ymeHwus,
BJIAJICHUS ),C(OPMUPOBAHHBIC B PE3YJIbTATE U3YUCHUS JUCIUILIHH/ TIPAKTHK:

HeoOxoauMpl KOMIIETEHIIMN B O0JIACTH MaTEMaTHUKH, (GU3UKH, NHPOPMATHKH U
UKT,chopmupoBanHble ~ Ha  TpeAblaylmied  CTymeHu  oOpaszoBanusi  ( cpenHee
npodeccronanbHOe00pa3oBaHue, cpeaHee oo1Iee 00pa3oBaHue).

3HaHust  (yMEeHHUs, BIAJEHHUSA), [OJyYEHHblE TpU HM3YyYEHUH JaHHOU
TVCIUTUTMHBIOYIYT HEOOXOTUMBI JIJTsl M3YYEHUS TUCIUILTNH/TIPAKTHK:

[TpoexTHas nesTEIBHOCTD

[ToaroToBka k caave u cada rocyJapCTBEHHOTO SK3aMeHa

VYyeOHast - 03HaKOMUTEIbHAS IPAKTUKA

BrraucnuTtenbHbIe CHCTEMBI, CETH M TEIIEKOMMYHUKAIIH

VYyeOHas - TexHoJOorn4eckas (MIPOEKTHO-TEXHOJIOTUYECKas) MPaKTUKa

Pa3pabotka nmpunoxenuit Ha margopme 1C

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3yJprare OCBOEHUS JUCLIUTIINHEI (Momyns)
«IIporpammupoBanue»00ydaronuiics J0KeH 06Ja1aTh CIeIyIOIMUMI KOMIETEHIUAMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

OIIK-2 CnocobeH MoHMMAaTh MPUHLIUIIBI pab0Thl COBPEMEHHBIX WH(POPMAIMOHHBIXTEXHOIOTHIMA
U NIPOTPAaMMHBIX CPEACTB, B TOM YHUCIIE OTEUECTBEHHOIO IIPOM3BO/CTBA, MUCIIOJIB30BATh UX IIPH
peleHnt 3aa4 NpogecCuoHaIbHON e TeTbHOCTH,

OIIK-2.1 [Tpumensier coBpeMeHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH HUIIPOTrpaMMHbIE
CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOCTBA, IS PEICHUS 3a/1a4
npo¢ecCHOHATBLHOMN 1 TETbHOCTH

OIIK-7 CnocoGeH pa3palaThiBaTh alrOPUTMBI U MPOrPAMMbl, IPUTOJIHbIE JJISMPAKTHUYECKOTO
IPUMEHEHMSI;

OIIK-7.1 Omnpenenser cpeacTtBa  pa3pabOTKH  MPOTPAMMHBIX — CPEICTB ISt
PEHICHUSITTPAKTHYECKUX 33124 MPo(heCCHOHATBHOM NS TeThHOCTH
OIIK-7.2 Pa3zpabarbiBaeT airopuT™MbI ¥ IPOTPAMMBI JIJIsI PEIICHUSI TPUKIIaTHBIX3a0a4

Pa3JIMYHEBIX KJIaCCOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)
OO6miast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISIET 9  3aueTHBIX eAuHUI] 324 akaj. yacoB, B TOMUHUCIIE:
— KOHTaKTHast pabora — 175,8 akas. yacos:
—aynurtopHas — 170 akaj. 4yacos;
— BHeayauTopHas — 5,8  akaJl. 4acoB;
— camocTosTenbHas pabora — 112,5 akaj. 4yacos;
— B (popme npakTuieckoil moaroroBku — 0 akai. vac;

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

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHast
KOHTaKTHas [
o paGota S E dopma TeKyIero
& =i . KOHTPOJIA
Paznen/ rema 3 (Baxan. 5 § BuxcamocTosTensHOM p
g \ 7 yCIIeBaeMOCTH 1 Kox xomnerenunu
JTUCLUTUTAHBI 3 = 4 paboTsl .
@) a e IIpomexxyrouHoit
Jle [ 6. | mpax |8 § aTTecTalMK
K. | 3a | T.3aH. c%
H )
1. OcHOBHBIE  KOHCTPYKIIHHU
SI3BIKABBICOKOTO YPOBHS
1.1  HcTropusBO3HUKHOBEHUS
a3pik0oB C  uC++.  Andasur 1.CamocrosTensHOe
SI3BIKA, KOHCTaHTBI u3ydeHue y4eOHOH u
' ’ YACHIE Y OIIK-7.1,011K-7.2
UCHTU(PUKATOPHI, KIIIOUYEBbIE 212 5| nayuHO# mUTEpaTypBHL. TECTHUPOBaHHE OINK-2.1
cioBa. [lonsiTHe mnepeMeHHOH, 2. IlogrotoBka K ’ '
OlMMCaHWe  MEePEeMEHHBIX B 1ab0paTOPHOMY 3aHSATHIO
mporpamme
1.2 Tuner npa"aeix. lleasie
THUITBl JTaHHBIX,KIaccu(uKanms
HA3HAKOBbIE U O€33HAKOBBIC,
Mpe/CTaBICHHE B
MaMSITUKOMITBIOTEPA.
BelecTBeHHBIE THITBI, IOHSATHE
1 1.CamocrosTenpHOe
MaHTHUCCHI u TOpsIIKA. N IIposepka
u3ydeHune yueOHoH u
VYkazarenu,onepalud  B3ATUS . WHJUBUTyaIbHBIX OIIK-7.1,0I1K-7.2
4|4 4| Hay4HOH JIUTEPaTYpHL. N
agpeca W pazaapecaryi. 3aaHui ,OINK-2.1
. 2. IloaroroBka K
IlepeuncnseMplii THI JaHHBIX. TECTHPOBaHHE
- 112a00paTOPHOMY 3aHSATHIO
Tun nanueix Void. Berpaxenus.
Omnepanst u onepanum.
VYHapHble, OuHapHbIE u
TepHapHBIE orepanum.
IIpeoOpa3oBanust THUIIOB NpHU
BBIYHCIICHUH BBIPAYKCHUIH
1.3 Crpykrypa C-nporpaMmsi. IIpoBepka
PYKTYD porp 1.CamocrosTenpHOe POBEH
Onepartopst SI3BIKA C. N WHAWBHIYaJIbHBIX OIIK-7.1,0TIK-7.2
218 4 n3y4eHne yueOHo! u N
Onepartop-BeIpaKeHHE, HAVIHOM 3aaHui ,OINK-2.1
COCTaBHOI oneparop. i TECTHPOBaHHE




PazBeTBisromuecsanropuTMnd
€CKHEKOHCTPYKITHHL.
Omepatoper  if u  switch.
Huxnnueckue

AITOPUTMHYECKHE
KOHCTPYKIIHH. Hukbr c
MIPEPOBEPKOH, c

MOCTIIPOBEPKOH, C TAPAMETPOM,
C BBIXOJAOM HU3 CEPEIUHBI
Oneparopeiwhile, do while, for,
break, continue.

JIUTEPATYPHI.
2. IToaroroBka K
11a00paTOPHOMY 3aHSATHIO

HWroro no pazaeny 14
2. OCHOBHBIE CTPYKTYPBI TAHHBIX
2.1 MaccuBbl. OObsiBIEHHEB
porpamme.
BrruncrieHnenHaeKCHBIX 1.CamocrosTensHoe Tposepka
BeIpaykeHHH.CTaHjapTHBIE n3ydeHune yueOHo! u
p s1ap v . ya WHIUBUYAJIBHBIX OIIK-7.1,0I1K-7.2,
aNITOPUTMBIOOPAOOTKH 8 HAYYHOH JTUTEPATypHI. N
3aJaHAN OIIK-2.1
MacCHUBOB —BBO/1/BBIBO]I, 2. [MogroroBka k
TECTUPOBAHNE
OOHYJICHHUE,IONCK  33JaHHOTO 11a00paTOpPHOMY 3aHSATHIO
HIKCTPEMaJIbHOTO
3HAYEHUS,COPTUPOBKA.
2.2 Crpykrypbl. Omucanue B 1.CamocrosTensHoe Iposepka
porpaMmme. u3ydeHue y4eOHOH u
porp . Y N y WH/IMBUAYAIbHBIX OIIK-7.1,0I1K-7.2,
Oo6beaunenus(union). burossie 2 HAY4HOM JIUTEpaTypBhI. N
3a/1aHui OIlK-2.1
CTPYKTYPBIL. BapuanrHsle 2. IloaroToBka K
TECTHPOBaHHE
CTPYKTYPHBI 1ab0paTOPHOMY 3aHSATHIO
1
2.3 MeTtonsl JocTyna
K2JIEMEHTaM
MacCHBOB. Y KazaTenu
HaMHOTOMEpPHBIE
MAaCCHUBBL. A IpecHast
apudmetuka./luHamMu4eckoe
BBIJICJICHUETIAaMATH. Brigenenue
1.CamocrositensHOE
MaMsATHB ~ COOTBETCTBUE  C JEVICHIe vaeGHOM 1 [Iposepka
THUTIOMYKa3aTeJsl. yHemme y4 WHINBUIYaITbHBIX OIIK-7.1,0IIK-7.2,
6 HAY4HOMH JIUTEPaTypBHI. N
Brigenennenamsaru 3aJlaHuN OIIK-2.1
N 2. [loaroroBka K
TTOJHETHIT3UPOBAHHBIH TECTUPOBAHHE
n1abopaTOpPHOMY 3aHSATHIO
ykazarenb. OCHOBHBIE OIIMOKH,
CBSI3aHHBIE C JIMHAMHYECKUM
BBIJICJICHHEM MaMsITH.
Junamuueckue MAaCCHBBI.
Peanuzanuss  cTpykTypel  —
OJTHOCBSI3HBIMIITMHEMHBIN
CITHCOK
Hroro no pazzaery 16
3. Mertonst CTPYKTYpPHOT'O
POTPaMMHUPOBAHUS
1.CamocrosTensHoe
3.1 Homsrrie s, u3y4yeHue yueOHoHl u IIpoBepka
OmnpeneneHue W TPOTOTHIT yHemme y4 poBep OIIK-7.1,0I1K-7.2,
1 4 HAy4YHOH JIUTEPaTypBHI. VHIUBHUAYaTbHBIX
(dhyHKIUH. [epenaya . OIlK-2.1
2. IloaroroBka k 3aJjaHui
rnapameTpoB
11a00paTOPHOMY 3aHSATHIO




3.2 Vkazarenu Ha (QYHKIHIO.

1.CamocTosiTenn
HOE U3yUYCHHE

IIpeaBapuTenbHas HMHUIUAATH3AIMS yueOHO U
napaMeTpoB (QyHKkuuM. OyHKIUH C 3 Hay4YHOU IMposepka unauBunyansHbx | OIIK-7.1,0I1K-7.2,01I1
MEPEMEHHBIM YHCIIOM JUTEPATYPHI. 3aaHui K-2.1
napamerpoB.Ilepenaua mapameTpoB 2. [MonroroBka
(hyHKIIMU main nabopaTopHOMY
3aHSTHUIO
HWroro no pazaeny 6
4. Mertonsl
00BEKTHO-OpPUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHHUS
4.1  OOBEKTHO-OPUEHTHPOBAHHBIH
MOAXON K  TPOTPaAaMMHPOBAHHIO. 1.CamocrosTens
IonsTue MHKAIICYIISIHH. HOE H3y4YEeHHUE
OOsbsBienue kiacca B sizbike C++. y4eOHO#t 1 TIpoBepKa HEIHBITYAIBHEIX
Unensr  xmacca. Cebinka  this. 6 Hay4HOi poBep sanant y OITK-7.1,011K-7.2,011
Koncrpyxkrop. Konctpykrop JIUTEPaTypHl. K-2.1
TECTUPOBAHHE
KOTIMPOBAHHUSL. Hectpykrop. 2. IloaroToBka K
Co3nanue KJacca «buroBoe 1a00paTOpHOMY
MHOKeCTBO». JlocTyn K dieHaMm 3aHSITHIO
knacca. yHKIMu— py3bs Kiacca
4.2 HacnenoBanue. ba3oBblii u
MIPOU3BOJHBIE 1.Camocrositens
knaccel.Crierudukarus HOE U3y4EHUE
MIPOM3BOMHBIX KiaccoB. JlocTym k y4eOHOI 1 n
v OBEpPKa HHAUBUAYAJIbHBIX
HacJeq0BaHHBIM KOMITOHEHTaM 6 HayqHOU posep 3aa§nm71ﬂy OIIK-7.1,0I1K-7.2,0I1
6azoBoro kmacca. CooTHoIIeHHE TUTEPATyPHI. K-2.1
TECTUPOBAHUE
MEXJy 0a30BBIMH HMITPOU3BOIHBIMU 2. IlogrotoBka k
kinaccamu.Ilociie10BaTeIbHOCTHBbI3 1a00paTOpHOMY
0Ba KOHCTPYKTOPOB HJIECTPYKTOPOB 3aHATHIO
JUIA O6’beKTOBHpOI/I3BOZlH])IX KJ1aCCOB
43 Ileperpyzka
onepanuii.Mcrone3oBanne
METOJIOBKJIacca u
I I::CTBEHHI:IX OyHii 11.Camocrosren
Py YHELHH. BHOE U3y4YCHHE
Ileperpy3kaonepanmii yaeGHOi 1
I CO6 A30BAHUSTHUIIOB. o IIpoBepkanHINBUIYaTLHBIX3
peobp HaYYHO POBCPRAMHIMBILY OITK-7.1,01TK-7.2,011
IlepeomnpenenenneBBoa-BpIBOAa Ha 6,1 aaHui
JIUTEPATYPHI. K-2.1
sa3b1keC++. TECTUPOBAHNE
. 2. IloaroroBka K
CraHaapTHBIABBO/BBIBOA. DopMaTh
o nabopaTopHOMY
pyembiii  BeIBOI.BBOA/BRIBOL  C
3aHATHIO
nvcka. BBos/BeIBO TUTSt
THUIIOBOAHHBIX,
OIIPEAEIEHHBIXIIOIb30BaTENIEM
Hroro no pazzaery 18,
Hroro 3a cemectp 52, 3a4éT
5. Pazpabotka
MOJ1yJIbHOTOIIPOTPaMMHOT0
51 1.Camocrositenb
4 IIposepka unnuBuayansueix | OINK-7.1,0I1K-7.2,

COBpeMeHHI)IeI/IHCprMeHTaJ'H)HI)IC

HO




€ U3y4YeHUey41eOHOM

cpezcTBa MHAayYHOMIUTEPaTypPHIL. N
3amaHul
pa3paboTKUMOAYIIEHOTO 2. [Mogroroska OIIK-2.1
TECTUPOBAHUE
MIPOTPaMMHOT000eCTIeHEeHUS KJ1a00paTOPHOMY3aHITH
10
. 1.CamocrosTenbHOE
5.2 Tonstue mMHorodaitmoBoro .
mpoexte. Bpewms mwsmm m u3ydeHue yueOHoU u IIposepka
P ’ HAY4YHOH JIUTEPaTypBHI. HUHIUBUNYaJIbHBIX OIIK-7.1,0T1K-7.2,0T1K-2
obsactb BUIUMOCTH N
2. IToaroToBka K 3amaHul 1
JOKAJIbHBIX M TJO0AIBHBIX
n1ab0paTOpHOMY TECTUPOBAHUE
00BEKTOB
3aHSTHIO
53
1.CamocrosTenpHOe
HMcnonp30BaHUENIPOCTPAHCTB .
M3ydeHrne yueOHO! 1 IIposepka
uMmeH.CTaHgapTHOE N
HAy4YHO# UTepatypbl. | uHANBHAYanbHbIX3amaH | OITK-7.1,011K-7.2,0T1K-2
MIPOCTPAaHCTBOUMEH. .
2. [MonroroBka ui A
[onp30BaTENILCKUENPOCTPAHCT
1a00paTOPHOMY TECTHPOBaHHE
Ba nMeH.BroxeHnHble
3aHATHIO
MIPOCTPaHCTBANMEH
54 1.CamocrosTenbpHOe
JlMpeKTUBBIIpenpoLeccopa. u3ydeHue y4eOHoH u IIposepka
HupektuBa#include. HAYYHOH JTUTEPATyPHI. HHINBUIYATbHBIX OIIK-7.1,0IIK-7.2,0I1K-2
HMupexruBa#define. 2. ITogroToBka K 3aIaHui i
Y cOBHBIE TUPEKTUBBI nabopaTopHOMY TECTUPOBaHHE
mpenporeccopa 3aHSTHIO
1.CamocrosTensHOE
5.5 [aba0HBI .
. n3y4yeHue yueOHoM u IpoBepka
¢yHKIMA.OCHOBHBIE MOHATHS. o
Hay4YHOMU JIUTEpaTyphbl. HWHAWBHUIyaJIbHBIX OIIK-7.1,0I1K-7.2,0I1K-2
IapameTpsr 1abJIOHOB. o
2. IloarotoBka k 3aaHuil A
[labmoubl  Ki1accoB. IIpumep
M nabopaTopHOMY TECTHPOBaHHE
KoHTelHepa stack
3aHATHIO
5.6 Bbubnnoreka STL.
HWrepatopsl, aIrOPUTMBI,
KOHTEIHEPHI, 1.CamocrosTenpHOE
(hyHKUMOHANBHBIE  OOBEKTHI. u3ydeHue yueOHol u IIposepka
KonTtelinepHble  Kiacchl B Hay4HOW JIUTEpaTypBhl. WHAVBHYaJIbHBIX OIIK-7.1,0I1K-7.2,0I1K-2
COBPEMEHHBIX KOMIIWIATOpax. 2. IlogroroBka K 3a1aHuil A
OOpaboTK aUCKIIOUUTENIBHBIX 1a00paTOPHOMY TECTUPOBAHUE
CUTyalui. I'enepanus 3aHATHIO
UCKJIIOYECHHUH. Iepexsar
HCKITIOYECHHUI

HWroro no pazaeny

6. Pazpaborka mnpunoxeHuil B

cpene nporpammupoBanus Qt

6.1 Bsememme B  cpeny
paspabotku Qt5. CrangapTHbIe
OoubmoTexu

V3ydeHue pykoBOJCTBA
nopabote B cpene Qt5

IIpoBepka oTuéra o
BBITIOJTHCHUHT
nabopaTtopHOii paboThI

OIIK-7.1,0I1K-7.2,0I1K-2
1

6.2 Pazpabotka

Nzydenne

[IpoBepka otuéra o

OIIK-7.1,




I'paduueckoro
HOJIb30BATEIBCKOT

PYKOBOJICTBa 1opaboTe

BrinosnHennn nabopaTopHOit

OIIK-7.2,0IK-2.1

ouHTepdeiica MPUIOKEHUS B cpene Q5 paGotet
6.3 OGpaborka C?6HTHH’ 6 Patora man [TpoBepka npoexTHOM OIIK-7.1,0IIK-7.2,0I1K
padora ¢  TaliMmepom, 2|4 , WHJIMBHYaJIbHBIM
. JOKYMEHTalluu 2.1
rpaduKoii 1 3BYKOM 3 HPOCKTOM
6.4 Opranuzanys 0CTyna K PaGora nan TTposepa oruéra o paGote OIIK-7.1,0IIK-7.2,0I1K
214 8 WH/IMBUAYAJIbHBIM HaJl UHTUBHyaJbHBIM
0a3zaM JJaHHBIX -2.1
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguuuonuele 00pa3oBaTENbHbIE TEXHOJIOTUH, OpPUEHTHPOBAHHBIE H
aopraHu3aIio 00pa30BaTEIbLHOTO IPOLECCa U MIPEATIOIAratollyo NPSIMYIO TPAHCIILUIO 3HAHUI
OT IIpenojaBaTelis K CTyIEHTY.

@opMbl yUeOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJIULUOHHBIX TEXHOIOTHM:

HNudopmannonHas JIeKIus — MOCIEI0BaTEIbHOE M3JIOKEHHE MaTepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYILIECTBIISIEMOE IIPEUMYIIECTBEHHO BepOAIbHBIMU
cpeAcTBaMU(MOHOJIOT IIPENOAaBaTeNs).

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

2. Texnomoruu mpoOIEMHOr0 OOyYeHHUS — OpraHu3alys 00pa30BaTEIHLHOTIO
IPOLIECCa,KOTOpasi IpeAroaraeT MOCTAHOBKY NPOOJEMHBIX BOIPOCOB, CO3JaHHE Yy4eOHBIX
NpOOJNEMHBIX CUTYallMid Ui CTHUMYJIMPOBAaHUS AaKTHBHON IT03HABATEIbHOM JESATEIBHOCTH
CTY/ICHTOB.

@opMbl yueOHBIX 3aHATHH C HCIOJb30BAHUEM TEXHOJOTHH MpPOoOIEeMHOrO
o0OyueHus:

[IpobnemHas nekuus — HU3JI0)KEHHE MaTepuala, Mpearojarariiee IoCTaHOBKY
OpoOJEMHBIX M JIUCKYCCHOHHBIX  BOIPOCOB,  OCBEUICHHE  pa3IMYHBIX  HAyYHBIX
IIOJIXOJI0B,aBTOPCKUE KOMMEHTApHUH, CBA3aHHBIE C Pa3JIMYHBIMM MOJEJSIMM MHTEpIpPETAlUuU
M3y4aeMoro Marepuaia, a Takke paboTa HaJl MHAUBUYaIbHBIM IIPOEKTOM.

3. VHTepakTuBHBIE  TEXHOJOTMM —  OpraHu3alnus  0o0pa3oBaTe’IbHOIO
IIpoLecca,KoTopast  IpeanoyiaracT akTUBHOE M HEJIMHEHHOE  B3aUMMOJEHCTBHE  BCEX
YYaCTHUKOB,JTOCTHKEHHE HA 3TOH OCHOBE JIMYHOCTHO-3HAUYUMOIO Ul HUX 00pa30BaTEIbHOIO
pe3yJibTara.

@opMbl  y4yeOHBIX 3aHATUH C  HCHOJB30BAHHMEM  CHELMAIM3MPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJOTUI:

Jlekuust «oOpaTHOM CBSI3U» — JEKLUSA-MPOBOKAIMs (M3J0XKEHUE Marepuaia c

3apaHee3alIaHupOBaHHBIMU omunoOKaMn), nekuus-Oecena, JEKLIUA-TUCKYCCHS,
JEKIUA-TPECCKOHPEepEHIINS.
[TpakTnyeckoe 3aHsATHE B (OpME NPAKTUKyMa — OpraHu3anus YydyeOHOMH

pa6OTBI,HaHpaBJ'IeHHa${ Ha  PpCHICHUC KOMILJIEKCHOH y‘Ie6HO'H03HaBaTCHBHOﬁ 3ajga4du,
Tpe6y101uel71 OT CTYACHTA IPUMCHCHU KaAK HAYUYHO-TCOPCTUICCKUX 3HaHI/II>'I, TaK U TPAKTUYCCKUX

6 VYdeOHo-MeTogHM4ecKoe olOecrmedeHHEe CAMOCTOSATEJBbHOH  padoThI
o0yuarmuxcst
[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA LISl POBEICHUS NIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 Y4yeOHO-MeTOAMYECKOE U uHGOpMALMOHHOE odecreyeHue

a) OcHoBHas JqUTEpaTypa:

1. OrueBa, M. B. IlporpammupoBanue Ha sA3bike C++: NmpakTUYECKUil KypcC :
yueOHuk as By30B / M. B. Ornesa, E. B. Kyapuna, A. A. KazaukoBa. — 2-e u3ja., nepepa0. u
norn. — Mocksa : MznarensctBo HOpaiit, 2025. — 342 c.— (Bsicuiee obpa3zoBaHue). —
ISBN 978-5-534-18949-0. — Texkcr : anexTpoHHbIH // O6pazoBatenbHas iatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/563618 (nara oopamenus: 02.04.2025).

2. Tpopumos, B. B. AnropurMuszanms ¥ nporpaMMHPOBAHHE : YUEOHUK JUIS BY30B /

B. B. Tpopumos, T. A. [TaBnoBckas. — 4-e u3a. — Mocksa : U3znarensctBo FOpaiit, 2025. —
108 c¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-20430-8. — TekcT : 31eKTPOHHBIN //
OobpazoBartenpHas miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/562040 (mata
obpamenusi: 02.04.2025).



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

nocobuennss By3oB/ A.B.Manos, C.B.PoanonoB.— Mocksa: W3garensctBo OpaiiT,
2023. —96 c.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-14911-1. — Tekcr
AJICKTPOHHBIN //ObpazoBarenbHas matdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/520338 (mataobpamienus: 01.05.2023).
2. T'mmpenko, W.I. TexHomormm M METOABI MPOTPAMMHPOBAHHMS : y4eOHOE

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

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

3. T'aBpunoBa, M. B. IlporpammupoBanue : mnpakTukym [mis By3zoB] / H.
B.I'aBpuiioBa ; Maruuroropckuii roc. Texuuueckuit yu-T uM. I'. 1. HocoBa. - Marauroropck
:MI'TY um. I U. Hocoma, 2022. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3315. - TeKCT : 2IeKTPOHHBII.

B) MeToanuyeckue ykasaHus:

1. BapdonomeeBa, T. H. IlpakTukym 0O OCHOBaM aJIrOpPUTMHU3ALMH
nporpaMMmupoBanus : aboparopuerii npaktukym / T. H. Bapdomomeera, C. A. [ToBuTyxuH ;
MI'TYVY. - Maraurtoropck : MI'TY, 2016. - 1 anekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20405  (mara
obpamenust: 12.01.2025). - MakpooOBbeKT. - TeKCT : AIeKTpOHHBIN. - CBeICHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

2.Meronnueckue ykasaHus Uil oueHKHM 3HaHud no teme "Kmaccer B CH++"
JUTSI00 y9arOIIX CST o HaIpaBJICHUIO OakanaBpuata 09.03.03 "[Mpuknagnas
nHpopmaruka".Marautoropck.: M3a-so Marautoropck. roc. texs. yH-ta uMm. .M. Hocoga,
2023. - 26 c.

r) IIporpammuoe obecieuenue u MHTEpHET-pecypchl:

IIporpammHuoe odecnieuenune

Haumenosauuel 1O Ne norosopa Cpox nencTBUs TMIIEH3UN
7Zip CBOOOIHO 0eccpovHO
Git CBOOOTHO 6eccpodHO
FAR Manager CBOOOTHO 6eccpovHO
Bpayzep Yandex CBOOOTHO 06eccpouHo
CepTtuduxar
Pen OC NoO1-04\22 06.05.2025

IIpodeccnonanbubie 0a3bl JaHHBIX W HH(MOPMALMOHHBIC CIPABOYHbIE
CHCTEMBI

HazBanme kypca Cchuika

3J'ICKTpOHHa$I Oaza NEPpUOAUYCCKUX

n3ganuii East ViewInformation Services, hitps://dlib.eastview.com/

HammonansHas
uHpopmanronHo-ananutuaeckascucrema | URL:https://elibrary.ru/project_risc.asp
—  Poccuiickuii  MHJIEKC  HAYy4YHOTO

DJeKTpoHHBIE pecypchl onbanoTexn MI'TY

s, LI Hocosa https://host.megaprolib.net/MP0109/Web

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)



JlexumoHHas ayIuTOpuss — MYJIbTUMENIUWHBIE CPEACTBA XPAaHEHUS, IEpEAAUN U
MpECTaBICHUS WH(POPMALIHH.

VY4eOHble ayIUTOPUH Ui TPOBEICHHS JTa0OpPaTOPHBIX 3aHSATHUN, TPYMIIOBBIX
UUHAUBUAYaAJIbHBIX KOHCYJIbTalUH, TEKYILEro KOHTPOJISL " IIPOMEXYTOUYHOMN
aTTeCTallMU:[IEPCOHAIBHBIE KOMIIBIOTEPHI C BHIXOJOM B VIHTEPHET U C JOCTYIOM B 3JIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTeNbHYI0  Cpely  yHUBepcuTera. Kommiekc —1abopaTopHBIX
paboT,TECTOBBIX 3alaHU /I IPOBEICHUS IPOMEKYTOUHBIX U PyOSIKHBIX KOHTPOJICH.

[Tomemienust A7 CaMOCTOSTENBHOH pPa0OThl OOyYarOMIMXCs: IMEpPCOHAIbHBIC
KOMIIBIOTEPBl € BBIXOAOM B  MHTepHeT © €  JOCTYIOM B  3JEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemienue st XpaHeHUS M MPOQPUIAKTUYECKOTO OOCITYKUBaHHUS Y4eOHOTO
000pYIOBaHUS: CTEIJIAXKH JUISI XPAaHEHUST Y4eOHO-HATTISTHBIX TOCOOUH U y4eOHO-MEeTOAUYECKOM
JOKYMEHTAL1H.



Ipuioxenne 1

Y4yeOHO-MeTOoANYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo mucuumumbae «IIporpammupoBaHue» NpeaycMOTpEeHa ayIUTOPHAs U BHEAYAUTOPHAs
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 paauyCy ONPECNIUTh UIMHY OKPYKHOCTH, IUIOIIAJb Kpyra, IJIOLIAdb

MOBEPXHOCTHU c(ephl 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 OTICPAITHIA.

3. OnpenenuTh CKOJIBKO JIET MOHAA00UTCS 1axy, YTo0bl coOpaTh ypoxkaii 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

KontpounbHslit 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). HeoOXoaumo BBIYUCIUTH CIEAYIOUIYI0 CYMMY:
1/3 " *cos 3"

Ka)XJ0€ ClaraeMoe pacCUMThIBaeTCs Mo (Gopmyse: , TIe n MeHsiercst ot 1 1o

O0eckoneyHoctu ¢ maroM 1. CrmemyeT ydecTh TOJBKO T€ cllaraéMble, B KOTOPBIX MHOKHUTEIb

n

1/3
HMECT BCIIMYMHY HEC MCHBIITYIO, YEM E.

k
7. Jano nenoe unciao M>1. Ilonyunts HanGombiee nenoe k, npu koropom 4 <M |

8. Jlanbl monoxxutenbHbIe nercTBuTenbhbie uncna A, X,E. B mocnenoBarensuoctn 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,... , HaliTK EPBBIN UICH
2 2
y(n)" —y(n-1) |<E
y(n), 751 KOTOPOTO BBIMIOJIHEHO HEPABEHCTBO .
9. Yucno Ilm  Beuucasiercs mno  Gopmyne I'peropu  cienyromum oOpa3oMm:
PI=4(1-1/3+1/5-1/7+1/9-...), npuyem, 4eMm OOJIbIlIE CIaraeMbIX B CKOOKaX, TEM BBIIIE TOYHOCTb

BBIYUCJIICHUA YHUCJIa HI/I OHpeJIeJ'H/ITB MHUHHUMAJIBHOC KOJIMYCCTBO ClIaracMbIX IJId BBIYUCIICHUS HI/I
¢ TounocThio 0.01

10. Jdana mociemoBaTelbHOCTh, cocTosmas w3 apoodeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHHUMAJIBHOC KOJIMYECTBO JJIEMCHTOB 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. Jlano N mensix ciiydyaHbIX yuces B auana3zoHe ot 1 mpo 100. HailTu cyMMy 4YeTHBIX U
KOJIMYECTBO HEUETHBIX YUCEI.

3. Hano N nelcTBUTEIBHBIX CIYYalHBIX 4ucesl B nuarna3one oT 1 mo 10. Bee anmemeHTHI
MOCJIEIOBATEIbHOCTH, 3HAYEHHE KOTOPHIX MEHbIIE ABYX, 3aMEHUTh Ha HOJb, KPOME TOrO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOJSAIIUXCS B auara3oHe oT 3 10 6, a TakKe MOJACYUTaTh UX
KOJIMYECTBO.

4. JlaH omHOMEpHbIA MaccuB M3 N IEMCTBUTENBHBIX CIIyYalHbBIX YKCEI B JUana3oHe ot 1 1o
50. HaiiTu MMHMMaJIbHBINA 3JIEMEHT CPEIU DJIEMEHTOB C HEUETHBIM MHAEKCOM M MAaKCHUMAJIbHBIN
CpEU AJIEMEHTOB C YETHBIM.

5. Jan onHoMepHBIM MaccuB U3 N ClydailHBIX IEUCTBUTEIBHBIX YHCEI B TUANIa30HE OT -4 110
8. BriBecTu B mopsike HeBo3pacTaHus (yObIBaHMs) SJIEMEHTBI, MOAYJIb KOTOPHIX OoJbIiie 2.

6. Jlug rpynmbl y4yamuxcs M3BECTHBI TOJIOBBIE OLIEHKM IO CIEAYIOIIUM IMPEIMETaM:
MaTemaruka, (usmnka, xumus, uHpopmaruka. OTOOpaTh KaHAUAATOB Ha OJUMOHAABI (C
OTJIMYHBIMU OLIEHKAMHU) 10 KaXKJOMY 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. CrnoprcMeHbl Ha COpPEBHOBAaHHUSX COBEpIIAIOT 6 MOMNBITOK B MpbDKKaX B JUIMHY.
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 aKIUi 3a KaXKIbIi U3 MeCALIeB KaJIeHAapHOT0 ro/a.
CocTaBuTh cUCOK TeX (GUPM, Kypc aKIIMi KOTOPBIX BCE BpeMs MOBBIIAJICS (T.€. Kype 3a Kax/IbIil

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

1. Jano N pnecsartkoB nenbix uucen. OnpenenuTb, CKOJIbKO M3 HUX MOIYT COCTaBIISTh
reoMeTpuuecKyro nporpeccuto. [lpoBepky opopMuUTh B BUJE PYHKIIHH.

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 uyncno dubonauun paBHo 0, Bropoe — 1. Kaxkmoe mocmemnyroriee paBHO
CyMMe IBYX npenasinymux. [IpoBepky opopMuTh B Buae QyHKIUU.

4. Jlano N map uucen, mMpeaCcTaBISIOMMX COO0H KOOPIMHATHI TOUEK Ha MIOCKOCTH. Haiitu R
— pasinyC HauMEHbUIEN OKPYKHOCTHU C LIEHTPOM B Haydaje KOOPJAUHAT, B KOTOPYIO [IONaaloT BCe
ToukH. OmpenesaeHne pacCTOSHUS OT TOUKH JIO Havyajla KOOPAUHAT 0pOPMUTH B BUIE€ (QYHKIUH.

5. VI3BecTHBI OLIEHKH T'pYMIbI CTYAEHTOB 3a ceccuio. B rpynme 20 cryneHToB, B ceccuu 4
sKk3aMeHa. OmnpeneanuTb CyMMapHyto cTunenauio. CuuTarh, 4TO CTUNIEHIUS B pa3Mepe R pyOueit
HAUUCIIACTCS CTY/ACHTaM, CIABIIUM CECCUI0 0e3 TpOeK, a OTIMYHUKH IOJy4aloT CTUIICHIHMIO,
NOBBIIIEHHYIO Ha 25% . [Togcyer cTunenanu cTyaeHTa oOpMUTH B BUJE (DYHKITUH.

6. MH3BecTeH pacxoj DJJIGKTPOISHEPTHH 10 BCEM KBapTHUpaMm 24-X KBapTHUPHOTO JOMa.
Onpenenuth CyMMapHyIO Iaty 3a anekrpudectBo. [Ipu pacxoxe mo 100 kBr*u Ha yenmoBeka



6epercs Tapud R komeek 3a 1 kBt*u, B cirydae npeBbiieHrst HOpMBI Tapu@ Bo3pacrtaet Ha 20%.
[Toxcyer muatel A7 KBapTHPBHl  0OPMUTH B BUE (PYHKIIHU.

7. VI3BecTHa exeMmecsyHas 3apabOTHas IUlaTa IIepCOHANa MPENNpUATHS B TEUYCHUE
KaJIeHJAapHOro rofa. BeiBecTu aMuiiuu Tex COTPYAHUKOB, Y KOTOPBIX TO0Bas 3apaboTHas Ii1aTa
Bblllle cpenHeld. CuuTaTh, YTO IUTAT HPENNpPUITHUS cocTaBiseT 7 uenoBek. Iloacuer rogoBoit
3apIiaThl paOOTHUKA OPOPMHUTH B BUAC (PYHKITUH.

8. M3BectHa exeMmecsyHas 3apabOTHas IUIaTa TIepCOHANa MPENNpUATHS B TEUYCHHE
KaJeHJapHOro roja. BwiBecTw (aMmiauu COTPYAHMKOB C MHUHUMAJIbHOM M MaKCHUMaJIbHOMN
roJI0BOi 3apaboTHOM muaToil. CunuTaTh, 4TO MTAT MPEAIPUATHS cocTaBisieT § yenoBek. [loacyer
roJI0BOM 3apIuiaTsel pabOTHUKA 0(OPMUTH B BUJIE (DYHKIIMH.

9. Jlan omHomepHbIii MaccuB u3 100 crmy4aifHBIX IENBIX YUCEN B QUama3oHe oT 5 1o 25
BKJIFOUMTEIbHO. BEIBeCTH Bce umciia, KOTOpble MAaKCHMAIBHO YacTO BCTPEUAIOTCS B MAacCHUBE M
KOJIMYECTBO UX NoBTOpeHM. Iloacuer xonnmyecTBa MOBTOpEHUM AJi uuciaa OPOPMUTH B BUJIE

byHKIHH.

10. Jlan omHOMepHBIH MaccuB u3 150 ciydaifHBIX HENbIX 4YHcen B AuanazoHe ot 14 mo 37
BKJIIOUUTEIbHO. BhIBecTH Te umcia, KOTOpble Haubojee PEeaKo BCTPEYAIOTCS B MacCHUBE U
KOJINYECTBO MX MOBTOpeHHH. [lojcuer KonmyecTBa MOBTOPEHUN JUIS Yncia O(OPMUTH B BHIE

GbyHKIHH.
Pasznea 4.

1. Co3nath Kiacc /uid XpaHeHus: KajaeHaapHbIX naT. O0ecnednTh BO3MOXKHOCTh pabOTHI €
JlaTaMu B Pa3IMYHBIX (hopMaTax, M3MEHEHHUS JaThl HA 3aJJaHHOE KOJUYECTBO qHEH. [leperpy3uTs
OIEpaLIAI0 «—» Il HAXOKJICHUS PAa3HOCTH JaT U Ollepaluu cpaBHeHuUs. [ Kiacca onpenenuThb
omneparop <<. Crangaptasie QyHKIUN 1 THIBI C U1t pabOThI ¢ JaTaMH HE HCIIOJIb30BaTh.

2. Co3parhb Ki1acc AJig XpaHEHHs CTPOK. 3alporpaMMUpoOBaTh METObI TOMCKA MOJICTPOKH,
KOHI/IpOBaHI/HI, 3aMCHBI " YI[aJ'IeHI/ISI SaI[aHHOﬁ HOI[CTpOKI/I, OHpeI[CJ'ICHI/Iﬂ JJINHBI CTpOKI/I.
[leperpy3uth onepamnuio «+» sk KOHKaTEHAUU CTPOK, ONEPALIMI0 TPUCBAUBAHUS U OTIEPALIMIO
I/IHI[CKCI/IpOBaHI/Iﬂ (T.K. onepaTop B3ATUA MHACKCA MOXKET IIOABJIATHCA KaK CJIEBA, TaK U cnpaBa oT
orepaTopa MpUCBauBaHus, TO (PYHKIMS 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 ornepaiuio WHISKCHPOBAaHUS (T.K. ONEpaTop B3SITHS HMHICKCA MOXET
HOSIBJISIThCSL KaK CJIeBa, TaK W CIpaBa OT OIepaTopa MpPUCBAaWBaHUSA, TO (YHKIUS JIOJDKHA
BO3BpaIarh INt&) ¢ MpoBEpKOi JOIMYCTUMOCTH UHJIEKCA.

2. Co3aath Ki1acc A1l XpaHeHHs! OOBIKHOBEHHBIX Jpo0Oei. 3anporpaMMupoBaTh METO/]
cokpaiueHus 1pobu. Ileperpy3uts apupmernueckue onepauuu. Jis kiacca onpenenuThb
oneparop <<. [IpemycMoTpeTh BO30YKI€HHE UCKITIOUNTEIBHBIX CUTYallui (TIpH ACICHUH Ha HOJIb,
MEPETIOTHEHNN ).

Pa3pea 6.

Hea»  mpoekra: pazpaboTarb IporpamMmmy «TekcToBrIil
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.



ri_'l Notepad l‘:’ | B3

®aiin  [paeka Bwa Haiittw Cnpaska

Pucynok 8.1 — ®opma npoekra notepad

3 PaspaGorars MeHI0. [TyHKTbI MEHIO:

1) ®aiin (Hosblii, OTKpBITH, COXpaHUTH Kak);

2) Ipaska (OtmenuTs, Konmposats, BeTaButs);

3) Bug (Lpudt, Beipasuusanue (Cruesa, ITo uentpy, Cripasa));

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

5) Cnpaska.

Bumker QTextEdit ckoMmmoHoBaH «110 Topu30HTaIM». [locTaBbTE 3ampeT HaAU3MEHEHHE
pa3Mepa OKHa.

4 Tlepexon k cnoram coObiTuii: action_— Iepeiitu k caory — triggered().
IlepeiineM K clIOTY, KOTOPBIN OTBEYAET 3a OTKPHITHE HOBOT'O IOKYMEHTA:
ui—textEdit—clear();

5 Tlepeiizem K CIOTY, KOTOPHIA OTBEYAET 32 OTKPHITHE PAHEE COXPAHEHHOTO
JTIOKYMEHTA!

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 — cranmaptHOoe [OHaloroBoe OKHO, KOTOpPOE ITO3BOJIET
MOJIb30BATENSIM BBIOUPATh (DAMITbl UM KaTaJIOTH.

FileMode wucrnonbs3yercss aisi yka3aHusi TOTO, YTO IOJIb30BaTelb MOXET BBIOpATh B
JAHHOM OKHe, B HameM ciydae Mma ¢aiina, ecnu daitn Oyner HE HaWIECH, MOSBUTCA
COOTBETCTBYIOIIEe HH(POPMALIMOHHOE COOOIIEHHE.

GetOpenFileName — ymoOnas cratucthyeckas (YHKIHS, KOTOpas BO3Bpaliact
CYIIECTBYIOIMMKA (paiiyn, BRIOpaHHBIN MOIb30BaTeIeM. B mapameTpax ykazaHo, 4TO 3aroJI0BOK
okHa «Open Filey, mycTbie kaBbIukH 0003HAYAIOT, YTO ITOJIL30BATENIb MOKET BBIOPATh/HANTH
(haiin B TFOOOM KaTajiore ¢ JI0OBIM pacITIupPEHUEM.

B meromax OTKpbITHS (aiia TepevrciIeHbl PEeKUMBI, B KOTOPBIX IPOUCXOAUT



OTKpBITUE (IJI1 YTEHUS U IPU OKOHYAHUU JIMHUH, TIEPEX0]T HA APYTYIO CTPOKY).
6 Ilepeiimem K CIOTy, KOTOpBHIM OTBEYAeT 3a COXpPAHEHHE JOKYMEHTa W BbLIOOpa
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
BBIHGHGHHBIﬁ 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 Tlepeiinem K c10Ty, KOTOPHIN OTBEYAET 32 U3MEHEHUE NIPU(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 IS (OpMATHPOBAHHS TEKCTA.
®ynxkuus getFont() oTkpeiBaeT MoJaNBHBIN JHAIOT BBIOOpa MpU(Ta U BO3BpALIAET MIPUPT.
QTextCharFormat kmacc mpemocraBisier WHPOpMAIHIO O (GOpPMATHPOBAHUU IS
cuMmBoJIOB. Ha (I)OpMaT CHUMBOJIOB TCKCTA B JOKYMCHTC YKAa3bIBAOT BHU3YaJIbHLIC CBOIiCTBa
TEKCTA.
®ynkuus setFont() ycranaBnuBaeT BEIOpaHHBIH IPUET.
11 Mepeiinem K cnOTY, KOTOPHIA 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 3HAYCHMUA OT I1OJIb30BATECIIA.


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

Oyukuus getInt() BozspariaeT menoe 4uciao, KOTopoe ObIJIO BBEACHO MOTb30BATEICM.
[Tapamerpsr («IlepefiTu» 3TO TEKCT, KOTOPBIA 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 YCTAaHOBICH. | — 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
YBEJIUYCHUS WM YMCHBIICHUS3HAYCHHSI.

QTextBlock knacc npenocrapinsier KOHTeHHEp 171l HParMEeHTOB TEKCTA.

Oynkiusa findBlockByLineNumber(LineNumber) Bosspaiiiaer TEKCTOBBIH 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);
Camocmosmenvno oopabomaiime npoekm, 000a8us 6 Hezo ciedyloujue 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 CpPeICTBA /1JIsl IPOBeeHUS MIPOMEKYTOYHOI aTTecTalluu

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

Kon nunaukaropa WNHaukaTop NOCTHKEHHSI 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  TIPOM3BOACTBA,  JUIS 3.  Ilpuniumns! pasMenienus GailioB MpoekTa B OHIANH-KOMIMIATOpaX
pemieHHs  3a1ad  MpOdECCHOHATBHO! 4.  Ilpunrnuns pasmerienus daitnos npoekta QT Creator
- 5.  Menro QT Creator
A 6. Ilamenmun QT Creator
7.  PemaxTop xoma QT Creator
8.  CmyxeOnsie oknHa Qt Creator

I[IpakTHyeckue 3axanus:

1. VYcraHOBUTH Cpey MPOrpaMMHUPOBAHUS HA JOMANTHUNA KOMITBIOTED

2. 3amyctrute QT Creator, mo3HaKOMUTHCS C TUTIAMH CO3/[aBACMBIX ITPOEKTOB

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

KoMiuiekcHbIe 3a1aHuUst:
1. Paspaborars «KanpKymsTop»

2. PazpabortaTh TeKCTOBBIN peaakTop «bIoKHOTY
3. Paspaborarts rpaduueckuii pegaxkrop Paint
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OIIK-7: Crioco6eH pa3padarbIBaTh allTOPUTMBI U TIPOTPAMMBI, IPUTOAHBIC IJIST IPAKTHISCKOTO TPUMEHEHUS

OIlK-7.1 Onpenenser CpeAcTBa pa3paboTku | TeopeTuueckue BONPOCHI (K IK3aMeHY, 3a4eTy):
MPOTPAMMHBIX  CPEACTB [JI  PEHICHUS 1. KOMHI/IHHTOpBI: IIPUHIIUIIBI BBIIIOJIHEHUSA ITPOIr'paMM
MPaKTUYECKUX 3ajad HpO(I)eCCHOHaHBHOﬁ 2. I/IHTepHpeTaTOpr: IMPUHOMUILI BBITTOJIHCHUS ITPOIrpaMM
JEATENLHOCTH 3. Cpensl pa3paboTKu MPOrpaMMHOTO 00SCIICUSHUSI.
IIpakTH4Yeckoe 3aqaHue:
BreimomHUTE 0030p COBPEMEHHBIX CPEACTB Pa3padOTKU MIPOTPaMMHOTO 0OeCTICUeHHS
KomnuekcHoe 3aganne:
O6ocHOBaTh BBIOOP MPOrpaMMHOTO CPEJICTBA IJIsl pa3padOTKH MPOrPaMMHOTO CPEACTBA C
yuéToM TpeOOBaHUI UMIOPTO3aMELICHUS
OIIK-7.2 PazpabatpiBaeT anroputmsl U nporpammsl | TeopeTudeckune Bompockl (K IK3aMeHY, 3a4€Ty):

JUIS
Pa3IMYHBIX KIacCOB

PEHIICHUA IMPUKJIAAHBIX

3ayau (L

OnemenTs! s3b1ka Cu. KOHCTaHTBI, HIICHTH(HUKATOPHI, KIFOUEBBIE CTIOBA.

Tunsr JaHHBIX U UX 0OBSBIICHUE. L[e.]'[]:le " BCIICCTBCHHBIC THUIIBI. HCpC‘IHCJ’IHeMLIﬁ
THII.

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

AnpecHas apupMeTHKA.

4.  Beipaxxenwus. Onepanapl 1 onepanuu (YyHapHbIe, OMHapHbIe, TepHapHbie). [IpaBmna

npeoOpa3oBaHMs THIIOB.

5. Omnepatopsr s3p1ka Cu. Omiepatop BeIpaXeHHE, COCTAaBHOW OTIepaTop, OrepaTophl

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 MaCCHUBOB.

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 pyHKknnid. Gaktryeckue u opMaitbHbBIE TApaMETPHIL.
Onpenenenue v BeI30B pyHKkuid. [lepenaya MaccuBOB 1 yka3aTenel Ha pyHKIUY.

Onpenenenue v BeI30B pyHKIMi. [IpeaBapuTelibHas MHULMATH3AIIHS TaPaMETPOB,
(YHKIMY ¢ IEepEMEHHBIM YiclioM TlapameTpoB. [lepeaaya napameTpoB GyHKIUH
main.

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

JnHamudeckre 00beKThl. CIOCOOBI BEIACICHUS U OCBOOOKICHUS ITaMSITH.
JIvHeHBIN OJTHOCBSI3HBIN CITUCOK.

JnHamudeckrne MaccuBbl. OCOOCHHOCTH BBIICICHUS U OCBOOOKICHUS ITAMSTH ISt
MHOTOMEPHBIX MacCHBOB.

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

OOBEKTHO-OPUEHTUPOBAHHBIN TIOAX0/] K MPOrpaMMUPOBaHHI0. MIHUIIMamu3anus u
paspymenue 00bekToB. KOHCTPYKTODBI U 1€CTPYKTOPHI.

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

OOBEKTHO-OpPMEHTUPOBAHHBIN OAX0/ K MporpaMmmupoBanuio. Hacnenosanue.
Ileperpy3ka onepariuii.

Opranu3zanyst BBojia-BbIBoJIa Ha si3bike C++. [IoTOKM BBOJIa-BBIBOIA.
[1ab10HBI QYHKIMA.

[ab10HBI KTaCCOB.

Bbubmmoreka STL. pyrue 6nb1mnoTeKu KOHTEHHEPHBIX KIIACCOB.

O06paboTKa UCKITIOUUTENBHBIX CUTYAITHHA

IIpakTHYeckue 3a1aHUA:

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 PapeHrelita HICXOJHOE YHCIO YMHOXKAIOT Ha
9/5 u npubasmnsroT 32). st Kiacca onpeaenuTs apupMEeTHIECKUE Oepalny 1
onepanuro <<.

Co3znats Kiace I XpaHeHUs] Macce Tel B TpaMMax, KWIorpaMMax U ToHHax. [l
KJ1acca OMpeAeTUTh apupMETHIECCKUE OTIEPALIMN H OTIEPAHI0 <<.

[Meperpy3uth oneparuio «*» s kiacca MatriX, ocymecTBISIONIYI0 TIEPEMHOKEHUE
Marpull. B ciydyae HEBO3MOXHOCTH ITOH orepannuyl — BO30YIUTh HCKIIOYCHHUE.
Co3nare yHKINIO, OCYIIECTBISIONIYIO BEIYUCICHUE KOPHEH KBAaJpaTHOTO
ypaBHEHUs. B cirydae HEBO3MOKHOCTH 3TOM OTEpaliii — BO30YUTh UCKIIIOYCHHUE.
Co3znatp Ki1acce Ut XpaHeHUs LEeNbIX YHCeTl B IBOMYHON U AECATEPUIHON CHCTEMAax
curcienus. s Kiacca onpenenuTs apuMeTHIECKHe ONepalliy ¥ OTIEPaIHio <<.
Co3pmaTh KJ1acc JJisl XpaHeHHsI MHOYKECTBA MTPOCTHIX YUCEN 3aJaHHOTO JHAaIla30Ha.
Omnpenenuts METObI MPOBEPKH MPUHAIIIEKHOCTH 33/IaHHOTO YUCIIa TUana3oHy,
OIIpe/IeIIeHHs] KOJTMYECTBA YUCEN, TIOJTyIeHHSI PEABIIYILIETO U CIEAYIONIET0 Yicia |
T.1. JJns xnacca onpepenuts onepanmio <<.

Co3ath mabIoHHYIO QYHKIHIO JJIsl HAXO0XK/ICHHS BCEX HHICKCOB MHHUMAJIbHBIX
(MaKkCHMMaJIbHBIX ) SJIEMEHTOB OJJHOMEPHOTO MacCHBa.

Co3znatp Kiacc It TeHepaluy HeJbIX M BEIIECTBEHHBIX YHCEN U3 3aJaHHOTO
Jana3oHa.

Co3nath (QyHKIHNIO, OCYLIECTBISIONIYI0 HAaX0K/IEHHE KOPHEH CHCTEMBI IByX
JMHEHHBIX ypaBHEHMH (J1Ba HEM3BECTHBIX). B ciryuae HEBO3MOKHOCTH 3TOM
orepanun — BO30yUTh UCKITIOUCHHE.

Co3maTh QyHKIHIO JUIsl BBIYUCIICHUS 3HAYCHUS OTIPEIETICHHOT0 HHTErpajia METOI0M
OPSIMOYTOJIbHUKOB. OTHUM U3 TapaMeTpoB 3Tol (PYHKIMH JOIKEH OBITh yKa3aTelb
Ha MOJIMHTETPATBbHYIO QYHKITUIO.

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

Co3nath QyHKIHIO 7S] BRIYUCIICHHS 3HAUYEHHSI OKCTPEMyMa 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.

CosznaTh Kacc Jjs XpaHeHHs] MHOXKECTBA TPEYTOJILHUKOB. TPEeyTrONbHUKH 33/1af0TCS
KOOpJMHaTaMu BepiuH. Eciu 3ajaHHbIN TPEyroJbHUK HE CYIIECTBYET — BO30YIUTH
HncKiIoveHne. Pa3paborate MeTOMBI TTOICYETA IUTONIAN U TIEpUMETpa.

Co3naTh K1ace U1 XpaHeHUS KaJeHaapHbIX gaT. O0ecneunuTh BO3MOKHOCTE pabOTHI ¢
JaTaMu B PasNUuYHBIX (opMaTax, M3MEHEHHS OAaThl Ha 33JaHHOE KOJIHYECTBO THEH.
[eperpy3uth oneparmio «—» JJsl HAX0XKICHUS Pa3HOCTH AT U OTNIepaIii CPABHEHHSL.
st knacca onpeaenuts oneparop <<. Ctangaptaele GyHKUIUHN U TUIBI C 1515 paboTh
C TaTaMH HE MCIIOJIh30BAaTh.

Coznath Kjacc A XpaHEHUs CTPOK. 3amporpaMMHUpOBaTh METOJbl IOUCKA
MIO/ICTPOKH, KOTIMPOBAHUS, 3aMEHbI U yJAJIECHUS 33JaHHON MOJICTPOKH, ONpPEAesICHUs
JUTMHBI CTpOKH. [leperpy3uTh omepanuoo «+» s KOHKATCHAIIMHA CTPOK, OTEPalrio
MIPUCBaMBAaHUA U OTEPAIMI0 UHAEKCUPOBAHUSA (T.K. ONIEPATOP B3ATHA UHIEKCA MOXKET
MOSIBIISITBCS KaK ClieBa, TaK M CIIpaBa OT OIepaTopa MPHUCBAaUBaHUA, TO (DYHKIHA
JI0JKHA BO3Bpalath Char&) ¢ mpoBepKo# JOMyCTUMOCTH HHIICKCA.

Co3path Kinacc sl XpaHeHHs OJTHOMEPHBIX IeTIOYHCICHHBIX MaccBOB. O0ecTIeYnTh
BO3MOXHOCTb  3aJaHUSl KOJHMYECTBA D3JEMEHTOB M  0a30BOil  MHAEKCALHH.
3anporpaMMHpOBaTh METOABI TIOWCKAa JJIEMEHTOB W COPTHPOBKHU. lleperpys3utsb
Olepaluy sl CIOXEHHS W BBIYMTAHUS BEKTOPOB. lleperpysuts omepanuio
WH/IEKCUPOBaHMUA (T.K. OTIEPATOP B3ATHS MHAEKCA MOXKET HOSBJIATHCS KaK CIIEBa, TaK U
crpaBa OT oreparopa NMpUCBaWBaHUs, TO (DyHKIUsS IO0JDKHA BO3Bpam@arh int&) c
MIPOBEPKOI JOMMyCTUMOCTH MHAEKCA.

Co3znaTp Kitacc ISl XpaHeHUs! OOBIKHOBEHHBIX JIpoOeif. 3armporpaMMUpOBaTh METO/
cokpamierns apodu. Ileperpy3uts apudmerndeckue onepaun. s kiacca
omnpenenuTs oneparop <<. IIpegycMoTpeTs Bo30yKaEHNE HUCKIIOUUTEIHHBIX
cUTyanwii (TIpH IeTICHUH Ha HOJIb, IEPETIOTHCHNN )

KommiiekcHoe 3agaHue:
Hrpsi




Kon unaukaropa

WHaukaTop 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. "Cruxkepsr"

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

WHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O1eHOYHBIE CPEICTBA

3. 'eHeparop Mo3ApaBUTENBLHBIX OTKPBITOK

4. CAPTCHA-reneparop




0) Ilopsiiok mpoBeaeHUs IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/]IN U KPUTEPHH
OlleHUBAHMS:

[TpomexxyTo4Hass aTTecTalys MO JUCLUUILIMHE MPOBOAUTCS B hopMme 3auéra B 1 cemecTpe M 3K3aMeHa BO
2M.
TpeGoBaHus K 32a4€Ty 10 AUCHUIIUHE

3ayer BrICcTaBIIsIeTCA B 1 ceMecTpe Ha IOCIIEAHEM 3aHATUH 110 AUCLUILIMHE B CEMECTPE MPENOJaBaTeNeM,
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 JIEKIUAM 33 CEMECTP.

4. Cnana UTOroBast KOHTPOJIbHAsS padoTa.

TpeGoBaHus K 3K3aMeHY 110 IMCLHMILIMHE

DK3aMeH MPOBOJUTCS BO 2 CEMECTPE MO rpadUKy CECCUU MPEIOIaBaTe)IeM, YNTAFOIIUM JICKIIHH T10
JHCIUTUIAHE.
Jomyck K 3K3aMeHy: .
1. Ipoiinen kypc "YrinybaeHHoe nporpammupoBanue Ha si3bike C/C++" 1 BBIII0)KEHO OATBEPKICHUE:
cepTU(UKAT UM IPOrPecc Mo Kypcey, 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 32 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 orienke 3a TecT q00aBiseTcs 1 6aut 3a BBINOIHEHHE KaKOT0-TH00 U3 IePEYHCIICHHBIX
YCIIOBHIA:
- BBITIOJTHEHBI 3 JIOTIOTHUTENBHBIC JIA00pATOPHEIE PaOOTHI;
- 3aHATO NPH30BOE MECTO HA OJIMMITHAJIE 110 IPOrPAMMHUPOBAHUIO;
- myOIMKanus(CTaThs, TE3UCH JOKJIA/Ia | T.I1.) TI0 IPOTPaMMHUPOBAHHIO;
- HOJICOTOBJIEH U 3aILUILEH UHIUBUIYAJIbHBIM MPOEKT.

B ToMm ciyuae, eciiil y CTyJICHTa MOATOTOBJICHO HECKOJIBKO MyOIHKAIINHI, 3aCYUTHIBACTCS TOJBKO 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 YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIUI, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIYyOOKOe 3HaHHe
y4eOHOro Marepuajia, CBOOOJHO BHIMOJNHAET MPAKTHYECKUE 3aJaHHs, CBOOOJHO OIEpHpYeT
SHaHUAMHA, YMCHUAMU, IIPUMCHSACT UX B CUTyallUuAX MOBBIIIIEHHOM CII0KHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamma) — o0Oy4Jarouuiicss IEeMOHCTPHUPYET CPEAHHH ypOBEHB
Cq)OpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁI OCHOBHBIC 3HAHUA, YMCHHA OCBOCHBI, HO [JOIIYCKarOTCsA
HE3HAYHTEIbHBIE OITMOKY, HETOYHOCTH, 3aTPyIHEHUS TIPY aHAIUTUIECKHUX OIIEePAIHsX, IIEPEHOCE
3HAaHWUW ¥ YMEHUI HA HOBBIC, HECTaH/JAPTHBIC CUTYAIHH.

— Ha OIEHKY «YyIOBJIETBOpUTEILHO» (3 Oamra) — oOydJalomuics ITEMOHCTPHPYET ITOPOTOBBINA
YpPOBEHb CHOPMHUPOBAHHOCTH KOMIIETSHITHI: B X0/1€¢ KOHTPOJBHBIX MEPOIPHUATHI JTOITYCKAOTCS
OIMMOKY, TPOSBISACTCS OTCYTCTBUE OTACIHBHBIX 3HAHWN, YMCHHIA, HaBBIKOB, OOYYarOIIUHCS
WCTBITHIBACT 3HAYUTCIBHBIC 3aTPyMHEHUS MPHU ONEPUPOBAHWUU 3HAHWSIMA U YMEHUSMH IMPH HX
nepeHoce Ha HOBBIC CUTYAITHH.

—  Ha OIEHKY «HEYIOBIECTBOPHUTEIHLHO (2 Oaiuia) — o0ydJaromuiics JeMOHCTPUPYET 3HAHUS He Ooee
20% TeopeTHyecKoro MaTepHualia, IOIYCKaeT CYIIECTBEHHBIE OIIMOKHA, HE MOXET IT0Ka3aTh
WHTEIUICKTYaIbHBIC HABBIKU PEIICHHS MTPOCTHIX 3a/1a4.



— 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.



