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Jhuer akTyaansauun paboyeil nporpaMmal

PaGouast mporpamMma repecMoTpena, o0CyKIeHa U onoGpena ms peamasamuy B 2021 - 2022
yueGHOM rojly Ha 3ace/laHHH Kadeaps! Busnec-HH(pOPMATHKY H HHPOPMAIMOHHBIX TEXHOIOT 1

ITporokon 0T 4. gmﬁ'é' bha 204{r. Ne A

3as. kadenpoii I'.H. YycaBuTHHA

PaGouas mporpaMMma repecMoTpena, o0cykieHa i onoGpena uist peamasaru B 2022 - 2023
y4eGHOM rojly Ha 3acelaHiH Kadeapsl BusHec-uHPOPMATHKH ¥ HHOPMALMOHHBIX TEXHOJIOTUH

[TpoTokon oT __ 20_r. Ne __
3as. kadeapoi I".H. UycaBuTHHA

PaGouas mporpamMma nepecMoTpeHa, 00cykaeHa i onoGpena ans peannsanun B 2023 - 2024
yueGHOM roy Ha 3aceJlaHuH Kadeape! Busnec-HHMOPMATHKH ¥ HHPOPMAIMOHHBIX TEXHOIOTHH

[Iporokonm or __ 20_r. Ne __
3as. xadeapoi I".H. YycasuTuHa

PaGouast mporpamMma repecMoTpena, o0cykieHa i ono6pena s peaysaiin B 2024 - 2025
yueGHOM rojly Ha 3aceJaHHH Kadeapsl Busnec-HHMOPMATHKH H MH(POPMAITHOHHBIX TEXHONIOTHH

[TpoTokonm oT __ 20_r. Ne __
3aB. xadenpoii I'.H. YycaBuTHHa




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

enstmu ocBoeHus qucHMILIMHEL «[IporpaMmmupoBaHue SBISETCS OCBOCHHUE CTYJEHTAMU
METOJMKHU IIOCTAHOBKM, IIOATOTOBKM W PELICHUS HWHKEHEPHO-TEXHUYECKUX 3aJad Ha
COBPEMEHHBIX  BBIUMCIMTEIBHBIX MAIIMHAX C HUCIOJIb30BAHUEM  PpA3IUYHBIX CPEICTB
[IPOrPaMMHUPOBAHUS.

JU1d 1OCTHKEHHs TOCTAaBIEHHOU 1esn B Kypce «lIporpaMMupoBanuey» pemarTces 3a1a4u
IpUOOpPETEHUS:

IIPEJCTaBICHUN 00 AJITOPUTME U KOHEUHOM Habope 0a30BBIX YIPABIIAIOLINX CTPYKTYD;

IIPEACTABIICHUH O CTPYKTYpe POrPaMMHBIX CPEJCTB;

3HAHUH OCHOB KOJUPOBAHUS HA SI3bIKaX BBICOKOTO YPOBHS;

3HaHUI MOJIeNIell BU3YaJIbHOTO M COOBITHIHO-YIIPABIIEMOTO IIPOTPAMMHUPOBAHHS;

IIPEJCTAaBICHUH 00 OCHOBHBIX MOHATUAX 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1A ;

3HAHUA COBPEMEHHBIX TEXHUYECKMX M IPOrPAMMHBIX CPEJICTB B3aWMOJAEHUCTBUSA
II0JIB30BATEIEH C KOMIIBIOTEPOM, BO3MOKHOCTEM KOMIIBIOTEpA KaK CpEICTBAa HCCIIECJOBAaHMS,
aBTOMATH3aIMK 00PaOOTKH JaHHBIX U PEIICHHS IPOCKTHBIX U HAYYHO-TEXHUYECKUX 3a/1a4.

2 MecTO IUCHUILTAHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuna [IporpammupoBaHue BXOAWUT B 00S3aTENIbHYIO 4YacTh Y4eOHOro IjlaHa
00pa3oBaTeNbHON IPOrPaMMBbI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUsA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

Heo6xoauMel komneTeHIIMM B 001acTH MareMaTuku, ¢usuku, uapopmatuku u UKT,
copMUpOBaHHBIC Ha NpEAbIAYIICH CTyneHu oOpazoBanusi ( cpemHee npodeccHoHaIbHOES
oOpasoBanue, cpenHee odliee 0Opa3oBaHue).

3HaHus (YMEHHUs, BIaJIeHUs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOUMBI 17151 U3Y4YEeHUSI AUCIUILIINH/IPAKTHUK:

BrruncnurenbHble CUCTEMBI, CETH U TEIEKOMMYHUKAIUU

VY4yeOHas -TexHoJIorn4ecKkas (IpoeKTHO-TEXHOJIOrnYecKast) MpaKkTHKa

S3bIku U cpeabl pazpaboTku IHTepHET npuiioKeHui

IIpoekTHas nEeATENBHOCTD

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJI5) ¥ IVIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pesynbrare ocBoeHus aucuUIInHbl (Moayins) «IIporpammupoBanue» o0ydaromuiics
JIOJKEH 0071a/1aTh CIIEAYIOUIMMH KOMIIETEHIIUSAMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN

OIIK-2 CriocobeH moHUMAaTh NMPUHIMITEI paObOTHl COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHIA
U MIPOrPaMMHBIX CPEJICTB, B TOM YHCJI€ OT€YECTBEHHOTO MPOU3BOJICTBA, U UCIOJB30BaTh UX MPHU
pELICHUH 33]1a4 NPO(EeCCHOHATBHOM IeSITEIbHOCTH;

OIlK-2.1 [Ipumensier coBpeMeHHbIE HHPOPMALMOHHBIE TEXHOJIIOTUH U MPOrPaMMHbIE
CpEICTBa, B TOM YHCJIE OT€YECTBEHHOIO IPOM3BOJICTBA, JUISl pELIeHUs 3a/1a4
podhecCUOHATILHON IS TEIbHOCTH

OIIK-7 CrnocoGeH pa3palaTheiBaTh aJrOPUTMBbI U MPOTPaMMBbl, IPUTOIHbIE AJISl MPAKTUYECKOTO
IPUMEHEHUS;

OIIK-7.1 Omnpenensier cpencTBa pa3pabOTKH MPOTPAMMHBIX CPEACTB Ul pEIICHUS
MIPaKTUYECKHX 33/1a4 MpodeccnoHaIbHOMN NesITEIbHOCTH
OIIK-7.2 Pa3pabatbiBaeT anropuT™Mbl U IPOTrpaMMBbI JIJISl pEHISHUS TPUKIAIHBIX 3a7a4

Ppa3JInYHbIX KJIaCCOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padorta — 196 akaj. 4acos:
—ayauropHas — 191 akan. 9acos;
— BHEAyJIUTOpPHAs — 5 aKaJI. 4acos,
— caMocTosTeNbHas pabora — 92,3 aka. 4yacos;
— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas § =
o | xonraxTHas pabota & 3 dopma TEKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) g2 . p Kon
S 3 ©|caMocTosITeNnbHOW | yCIIeBaeMOCTH U
JUCLUTUTAHBI 3 [ . | KomMnereHHUU
O 2 £ paboThI MIPOMEKYTOUHOM
nab. |mpakT. | 3 &
Tlex. z'g aTTecTaluuu
3aH. 3aH. (O &
1. OcHOBHBIE KOHCTPYKILHHU SI3bIKa
BBICOKOTO YPOBHS
1.
1.1 Hcropusi BOZHUKHOBEHHS CaMOCTOATCIBHO
s3pikoB C u C++. Andasur .
SI3BIKA, KOHCTaHTHI, y‘IH Ha 3:0171 OIIK-7.1,
UACHTH(DHUKATOPBI, KIIOYCBBIC 1 221 5 Y TECTHPOBAHHE OIIK-7.2,
. JUTEPATYPBI.
cioBa. [lonsTue nepemMeHHOH, OIlK-2.1
2. IloaroroBka K
OlMMCaHHe TIePEMEHHBIX B
nabopaTopHOMY
porpaMme
3aHATHIO
1.2 Tuner panseix. llemsie
THIIBI JaHHBIX,
KjaccupuKalys Ha 3HAKOBBIC
51 0e33HaKOBEIE,
npencrasnenne B mamst| 1
KOMITbIOTEpa. BemecTBeHHBIE 1.
TUNBI, TOHSTHE MaHTHCCHI U CamocTosTenbHOe
MOPSAKA. VYka3zarenu, H3yueHHe yueOHOM [IpoBepka OIK-7.1
onepanuu B3SATUSA ajgpeca U 1 HAy4IHOH WHJUBUAyaJIbHBIX )
batt P 1 | 41m 5 Y AHBHAYAT OI1K-7.2,
pasaipecanui. JIUTEPATYPBI. 3aaHui
. OIlK-2.1
Ilepeuncnsiemsblit THII 2. INogroroBka k TECTUPOBAaHUE
nmaHHbIX. Tum maHHBIX VOIid. nabopaTopHOMY
Beipakenus. OmnepaHisl  # 3aHATHIO
OIEpALVH. VYHapusle,
OWHapHBIE W  TEpHapHBIE
omepauun. [IpeoOpa3zoBaHus
TUIIOB ~ TIPH  BBIYKMCIICHHU
BbIpayKeHUI




1.3 Crpykrypa
C-mporpammel.  Omepatopsl
SI3BIKA C.
Omneparop-BeIpaxeHne,
COCTaBHOM oneparop. 1.
Passersisronuecs CamocrosTensHoe
AITOPUTMHUYECKHE n3yueHune yueOHoi [IpoBepka OMNK-71
koHcTpykiuu. Oneparopsr if 821 8 U Hay4yHOH MHIMBUYaJIbHBIX OHK-7I2,
u  switch.  Lluknndeckue JIUTEPATYPBI. 3aJaHul OHK-Z. 1’
AJITOPUTMHUIECKHE 2. [loaroroBka K TECTUPOBaHHUE '
KoHcTpykuuu.  Hukner ¢ nabopaTopHOMY
MPEIPOBEPKOH, c 3aHATHIO
MOCTIPOBEPKOH, c
[apaMeTpoM, C BBIXOJIOM U3
cepenunbl. Onepartopsr While,
do while, for, break, continue.
HWroro no pazneny 14/51 18
2. OCHOBHBIE CTPYKTYpPBI JJaHHBIX
2.1 MaccuBsl. O0bsBICHHE B 1
mporpaMmme. Brrancnenne )
WHJIEKCHBIX BBIPKCHUIA. CaMOCTOHTeHLHO?
u3ydyeHne yueOHon ITposepka
CranmapTHbie aITOPUTMBI . OIIK-7.1,
00pabOTKM  MacCMBOB  — 821 5 H HAYIHOU HHHHBHHyaHVLHHX OIIK-7.2,
BBOJI/BBIBOJI, oOHyJIeHue, MUTCPATYPEL. Sa/laHHI OIIK-2.1
HOHCK JAAHHOTO " 2. IloaroroBka k TECTHPOBaHHE
1a00paTOpHOMY
OKCTPEMAJIbHOTO  3HAYCHUS,
COpPTHPOBKA. SAFATHIO
1.
CamocrosTensHoe
2.2 Crpyxrypsl. Onucanue B u3y4yeHHne yueOHoH ITposepka OIK-7.1
nporpamMe.  OObeqUHEHUS 21U 5 U Hay4YHOH HWHAWBUAYAJIBHBIX OHK-7. 2’
(union). ButoBbie CTPYKTYPHI. JUTEPATypBI. 3aaHuH OHK-Z. 1’
BapuanTHble cTpYKTYpbI 2. IloaroroBka TECTHPOBaHHE '
1a00paTOpHOMY
3aHATHIO
1
2.3 Meroasl gocrtyma K
3JIeMEHTaM MacCCHBOB.
VYkazaTenu Ha MHOTOMEpHbIE
MacCCHBBI. AnpecHas
apupmerrka. JIuHAMHYECKOE
BBIJICJICHHE MaMsITH. 1.
Brinenenue namsITu B CamocCTosATenbHOE
COOTBETCTBHE c THUTIOM n3ydeHue yaeOHoi [IpoBepka OMK-7.1
yKazareJs. Brinenenne 6 5 Y HAYyIHOM WHAWBHUIYaJIbHBIX OHK-?: 2:
aMsTH ot JIUTEPATYPBHI. 3aJaHu’ OMK-2.1
HETUITU3UPOBAHHBIN 2. ITonroroBka x TECTUPOBAaHUE
yKa3aTeb. OcHOBHBIE nabopaTopHOMY
OIHI/IGKI/I, CBsI3aHHBIC C 3aHATHIO
JTUHAMUYECKUM  BBIJCIICHHUEM
MaMsTH. Junamuueckue
MAacCCHUBBI. Peanuzarus
CTPYKTYpPBl — OJHOCBSI3HBII
JINHEWHBIN CIIUCOK
Hroro no pazaeny 16/31 15
3. Mertonbt CTPYKTYpPHOT'O

ITPOrPaMMHUPOBAHUS




1.

CamocrosTensHoe
3.1  Ilousarue HKIUH. n3ydyeHue yaeOHoi
Onpenenenue u (EI)YOT(I)-ITI/IH qu/I Ha yl-?oﬁ Tposepxa OIK-7.1,
b EI)KHHH HI; exaua 421 7 e };i o uHauBUayanbHeix | OIIK-7.2,
YHIIUH. pex PATYPEL. 3a1aHui OIlK-2.1
napaMeTpoB 2. IMoaroroBka k
nabopaTopHOMY
3aHSITHIO
1.
3.2 Yxazarenu Ha (GYHKIHIO.
CamocrosTensHoe
[IpenBapurensHas o
H3yueHHe yueOHOM
WHHMLHAIN3auys  11apaMeTpoB N ITposepka OIIK-7.1,
Y HAy4IHOH
(dhyHKIUH. OyHKIMH c 221 7 uHauBuayanbHeix | OIIK-7.2,
JUTEPATypBI. .
MIEPEMEHHBIM YHUCIIOM 3a1laHui OIIK-2.1
2. I[MoaroroBka k
MapaMeTpoB. [Tepenaua
napameTpoB GpyHKIHH Main nabopatopHomy
P 3aHATHIO
HWroro no pazneny 6/411 14
4, MeToant
00BEKTHO-OPHEHTUPOBAHHOTO
IPOTPaAMMHUPOBAHUS
4.1
OOBEKTHO-OPUEHTHPOBAHHBIH
MOIXOJ K
MIPOTPaMMHUPOBAHUIO. 1.
Ilonsarue MHKAICYJISAIHH. CamocrosTensHoe
OObsiBIIEHHE Kacca B SI3BIKE u3ydyeHue yueOHoi ITposepka OIK-7.1
C++. Unens! kmacca. Ccplika 1 HAYIHOH WHINBUIYaITbHBIX )
. 6/21 8 . OIIK-7.2,
this. Koncrpykrop. JUTEPATYPBHI. 3aJaHu’ OIK-2.1
Koncrpykrop kommpoBaHusi. 2. lloaroroBka K TECTUPOBaHUE '
HectpykTop. Co3nanue 1ab0paTOpPHOMY
KJacca «outoBoe 3aHATHIO
MHOXecTBO».  Joctym — k
yieHaM knacca. OyHkuun —
Jpy3bs KJacca
4.2 Hacnenosanue. Bba3oBblit
U TPOU3BOJHBIE  KJIACCHI.
Crnenudukarys Ipon3BOJHBIX 1
KJIaCCOB. OCTYII K )
Hlocty CamocrosTenpHoe
HaCICHOBAMHAIM U3y4YeHHE yueOHOMH [Iposepka
KOMITOHEHTaM 6a3oBoro yHHa yHop”I - I/I]fI/I EHLHHX OIIK-7.1,
knacca. COOTHOIIEHHE MEXIY 6/21 8 e }; o A sa i{mf/’l OIIK-7.2,
6a30BbIMH UM IPOU3BOJHBIMU PATYPEL- A OIIK-2.1
2. IloaroToBka K TECTUPOBAHUE
KJTacCaMH.
1a00paTOpHOMY
IlocnenoBarenbHOCTH BBI30BA
3aHATHIO
KOHCTPYKTOPOB u
JIECTPYKTOPOB JIsi OOBEKTOB
MPOU3BOIHBIX KJIACCOB
4.3 Tleperpy3ka Omnepamyii.
Wcnons3oBanue METO/I0B
KJacca W APYKECTBEHHBIX 1
HKLIU. Ieperpyska )
ymxn . Perpy CamocTosTenbHOe
omepanuii  nmpeoOpa3oBaHUs JBVHeHIE VIeGHOM MpoBenka
THIIOB. [Iepeomnpenenenne qu Ha y:()ﬁ HHHH:HH :J'II:HI:IX OIIK-7.1,
BBOJa-BbIBOJIa Ha sA3bIke C++. 6/21 8 e }; o s a}}]mfx'l OIIK-7.2,
CraHmapTHBIH  BBOJ/BBIBO/I. paTypeL. t OIlK-2.1
N 2. TloaroToBka K TECTUPOBAHUE
DopmaTupyemblit BBIBO/I.
1ab0paTOpHOMY
Broa/BeiBOI c JICKA.
3aHATHIO
BBoxn/BeIBOL  ANsL THIIOB
JaHHBIX, OTIpEIeTeHHbIX
MI0JIb30BaTENIEM
Uroro no pazaeny 18/611 24




Hroro 3a cemectp 18 [54/181 71 3a4éT
5. Pa3pabotka MOJyJIBbHOTO
MIPOTPAMMHOT0 00ECTICHCHHSI
1.
CaMmocrosTensHoe
5.1 CoBpeMeHHbIC H3yueHHue yueOHOM IIpoBepka OIK-7.1
MHCTPYMEHTAIIbHBIE CPEICTBA 4 | 1061 3 Y HAy4IHOH WHUBUYaJIbHBIX OHK-7.2’
pa3paboTku MOy IbHOTO JUTEPATYPBHI. 3alaHuN OHK-ZI 1’
MIPOTPaMMHOT0 00eCTIeYeHHs 2. TloaroToBKa K TECTUPOBAHUE '
nabopaTopHOMY
3aHSITHIO
1.
CaMmocrosTensHoe
52 Torsrne n3y4yeHue yaeOHoui ITposepka
MHOro(aiioBoro  mpoexra. qu Ha 'Z:Oﬁ — 1?1/1 :HLHHX OIIK-7.1,
Bpemst xu3Hu u  0ob6nacth 4 421 3 e };T o A sa )zliilmﬁ OIIK-7.2,
BUJMMOCTH  JIOKAJIbHBIX U PaTypBI. A OIlK-2.1
2. IMoaroroBka k TECTHPOBaHHE
ro0abHBIX 00BEKTOB
nabopaTopHOMY
3aHATHIO
1.
53 Hcnonp3oBanue
CaMmocrosTensHoe
NPOCTPAHCTE VIMCH. H3yueHHe yueOHOM ITpoBepka
CranmapTHOE€ HPOCTPAHCTBO qu Ha '{y:oﬁ - 1/11?1/1 EI:J'IBHLIX OIIK-7.1,
HAMEH. ITonb30BarenscKue 4 421 3 e };T o A sa )zliilmﬁ OIIK-7.2,
MPOCTPAHCTBA HAMEH. PaTypBI. A OIlK-2.1
2. IMoaroroBka k TECTHPOBaHHE
BroxxeHHble  mpocTpaHCTBa
nabopaTopHOMY
UMeH
3aHATHIO
1.
CamocrosTensHoe
54 JAUpeKTHBbI H3yueHue yueOHO [IpoBepka
npenpoueccopa. Jlupekruna qu Ha lif:oﬁ - H;)H ZII)H];H])IX OIIK-7.1,
#include. JTupextusa #define. 4 421 3 nTe };T o A sa ?}lmﬁ OIIK-7.2,
YcnoBHBIE TIUPEKTHBBI PaTyphL. A OIlK-2.1
2. IloaroroBka K TECTUPOBaHUE
npenpoieccopa
nabopaToOpHOMY
3aHATHIO
1.
N CamocrosTensHoe
55  IllaGoust  dyHKuMi. H3yueHHe yueOHO [Iposepka
OcHoBHbIE MTOHSTHSL. Y‘IM Ha 3:0171 - H;)H ZII)H];H];IX OIIK-7.1,
TTapameTpsl 1a0JIOHOB. 4 4/41 3 e };T o A sa ?}lmﬁ OIIK-7.2,
[Tabmousl KimaccoB. Ilpumep PATYPEL A OIlK-2.1
. 2. INogroroska k TECTHUPOBaHHE
KOHTeWHepa stack
nabopaTopHOMY
3aHATHIO
5.6 bubnmorexa STL.
Hreparopsl, aNTOPUTMBI, 1.
KOHTEHHEpBI, CamocrosTensHoe
(YHKIMOHAIBHBIE  OOBEKTHI. n3ydeHue yaeOHon ITpoBepka OMK-7.1
KonTteitHepHble  Kaccel B U Hay49HOU WHIWBUYaJbHbBIX s
P 4 | 8/41 13 Y AHBIAYaM OIIK-7.2,
CO-BPEMEHHBIX JIUTEPATYPBI. 3aaHui OTK-2.1
kommuisitopax.  OOpaboTka 2. IMoaroroBka k TECTHPOBaHHE '
UCKJIFOYHMTENBHBIX CUTYalUi. nabopaTopHOMY
T'enepanus HUCKJIFOUECHUI. 3aHATHUIO
IlepexBat uckmroueHuit
Wroro no pazaeny 24 |34/201 16,3

6. PaspaboTka NPUIOXKCHUH B

cpene nmporpaMMmupoBanus Qt




Wzyuenne

IIpoBepka ot4éra o

6.1 Bsenenne B cpeny OBOJICTBA 10 BBITTOJTHCHU U OIK-7.1,
paspaboTicu Q5. 2 8 ! I;}Gnge BZ[C ene Qt| maboparopHoit OIK-7.2,
CranmapTHble OUOTHOTEKH p pent parop OIlK-2.1
5 paboTh
6.2 Pazpabotka Wzyuenne IIpoBepka ot4éra o OIK-7.1
rpaduuecKoro > | 1201 1 | pyxososcTBa mo BBITTOJTHCHU U OHK-7I2,
H0JIb30BATENLCKOTO pabore B cpene Qt| maboparopHoif OHK-Z. 1’
uHTEepdelica MPUIOKEHUS 5 paboThI '
6.3 OOpabotka COOBITHI, Pa6ora Han ITpoBepka 8%?:;;’
pabota c TaiMepoMm, 2 8 1 | unAUBULYyaNbHBI IIPOEKTHOMI OIK-2 ' 1 '
rpaduKoi U 3ByKOM MIPOCKTOM JIOKYMEHTAIUU OHK-é '
ITposepka oruéra o OIIK-7.1,
Pabora Hax
6.4 Opranmzanus OocTyma K paboTe Hax OIIK-7.2,
2 821 1 |uHIMBHIYaJIbHBIM
0azaM JaHHBIX DOCKTOM HWHIUBUAYaJIbHBIM OIlK-2.1
p TIPOEKTOM OITK-8
Ornenka
6.5 Hacrpoiiku npuioxeHus, Mpe3eHTalUN OIIK-7.1,
Pabora Hax
OpraHu3anus TEeCTUPOBAHUS, pe3yJIbTaTOB OIIK-7.2,
2 | 1521 1 |uHIUBHAYaTBHBIM
HMHTEpHAINU3alMsl U MUTpaIus paboThl HaxL OIlK-2.1
IPOEKTOM
Ha pa3JInYHbIC IATHOPMBI WHIWNBUIYaIbHBIM OIlK-8
IPOEKTOM
Hroro no pazaeny 10 | 51/61 5
Hroro 3a cemectp 34 |85/261 21,3 9K3aMeH
Wrtoro no aucuuIinge 52 139/44 92,3 3a4eT, SK3aMeH

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpapuumoHHble 00pa3oBaTE/IbHBIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OPraHU3aLHIo
00pa30BaTeNbHOTO IIpollecca U IPEANOJAralollyl0 MpsSMYK TPaHCIALUIO 3HAHUM OT
IIpenoaaBareis K CTyIEHTY.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvonHas Jekuuss —  IOCIElOBaTeIbHOE  HM3JOXKEHHE Marepuaga B
JTUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE MPEUMYIECTBEHHO BepOAIBbHBIMU CpEICTBAMH
(MOHOJIOT TpernoaaBaTesl).

IIpakTrueckoe 3aHATHE, NTOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HAaBBIKOB I10
IIPEUI0KEHHOMY aITOPUTMY.

2. Texnonoruun npobIeMHOr0 OOydeHHs] — OpraHu3alus 00pa30BaTENBLHOTO IpoIECca,
KOTOpasl MPEAIoJaraeT MoCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3/1aHUE YyYEOHBIX MPOOJIEMHBIX
CUTYyalUH U1 CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIILHOU JEATEIBHOCTH CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHUH C UCIOIB30BAHUEM TEXHOJIOIMHA MPOOIEMHOT0 00y4EHUS:

[IpoGnemHas nekuus — H3JIOKEHHE MaTepuaina, IPEANoiaralonee MOCTaHOBKY
OpoOJEeMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHME pAa3JIMYHbIX HAy4YHBIX IIOIXOJIOB,
ABTOPCKHME KOMMEHTApHUH, CBA3AHHBIC C Pa3JWYHBIMH MOJECISIMH MHTEPIPETALUN H3y4aeMOIo
MmarepHaia, a Takke paboTa HaJl UHAUBHUYaIbHBIM IPOEKTOM.

3. MHTepaKkTUBHBIE TEXHOJIOTUU — OpTaHU3aIisl 00pa30BaTENFHOTO MpoIecca, KOTopas
IIpeIoiaracT akTHBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YYaCTHUKOB, JIOCTHIKEHUE HA ITOU
OCHOBE JINYHOCTHO-3HAYUMOT0 JJI1 HUX 00pa30BaTEIbHOTO pe3yJibTaTa.

@®opmMbl y4eOHBIX 3aHATUH C HCIOJIb30BAHUEM CIELUAIN3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOT U

Jlekuust «oOpaTHOW CBA3M» — JICKUUSA-NIPOBOKAIMS (M3JI0’)KEHHE MaTepuana ¢ 3apaHee

3aIlJIAHUPOBAHHBIMU omuoOKamn), JIEKIUsI-Oecena, JIEKUUS-TUCKYCCHS,
JEKIUSA-TIPECCKOH(EePEeHIIHS.
[IpakTnueckoe 3aHsTHE B (opMe MpakTUKymMa — OpraHusauus ydeOHOM padoThl,

HalpaBJieHHAsT Ha pEIICHHEe KOMIUIEKCHOW y4eOHO-TI03HAaBaTEIbHOM 3a1ayu, TpeOyromen ot
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUUYECKHUX HABBIKOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. loynu Annen b. AnropuTmel U CTpyKTYpbl AaHHBIX. V3BnedyeHue mHpopmanuu Ha
s3pike Java / b. Amnen. - Canakr-IlerepOypr : ITurep, 2018. - 240 c. - ISBN 978-5-4461-0572-4. -
URL.: https://ibooks.ru/reading.php?productid=358136 (mgara obparenus: 19.09.2020). - Tekcr:
JJIEKTPOHHBIN.

2. TopmmHa, O. A. O0BEKTHO-OPUEHTHPOBAHHOE MPOrPAMMHUPOBAHUE [DIIEKTPOHHBIN
pecypce] : yueoHoe mocooue / O. A. Topmuna ; MI'TY. - Marauroropck : MI'TY, 2018. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - Pexum JOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3613.pdf&show=dcatalogues/1/1524
595/3613.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1132-1.

0) lomotHuTeIBLHASI TUTEPaTypa:
1. IIpakTuKyM MO IPOrPaMMHUPOBAHKIO Ha si3bIKe C++ [DneKTpoHHBIN pecypc] :



yueOHoe nocodue / B. E. Topuunckmii, A. H. Kanmuraes, B. JI. Tyraposa, }0. B. ®enoceesa ;
MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134
950/3004.pdf&view=true - MakpooOBEKT.

2. Kouepxunckas, 0. B. Texuomorust pa3pabOoTKu NpPOrpaMMHOIO oOecreueHus
[DnexTponnsiii pecypc] : mpaktukym / 0. B. Kouepskunckast ; MI'TVY. - Marauroropck : MI'TY,
2017. - 1 AJIEKTPOH. OIIT. JIUCK (CD-ROM). - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3239.pdf&show=dcatalogues/1/1136
961/3239.pdf&view=true. - MakpooOBEKT.

3. Jlorynoa, O. C. Teoperndyeckue H MPAKTHUYECKHE OCHOBBI MPOCKTHUPOBAHMSI
M0JIb30BaTeIbCKOT0 HHTEp(derica [DnekTpoHHbiil pecype] : yueoHoe mocodue / O. C. JloryHoBa,
E. A. Unpuna, 10. b. Kyxta ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. ONT. IUCK
(CD-ROM). Pexum JOCTYTIA:
ttps://magtu.informsystema. ru/uploader/flIeUpIoad”name 2588.pdf&show=dcatalogues/1/11304
04/2588.pdf&view=true. - MakpooOBbeKT.

B) MeToanyeckune yKazaHus:

1. Bapdonomeera, T. H. [IpakTHkyM 10 OCHOBaM aJIrOPUTMHU3ALUHU [TPOTPAMMUPOBAHUS
[DnexTponHbIi pecypc] : maboparopusiii mpaktukym / T. H. Bapdonomeera, C. A. [ToButyxuH ;
MI'TY. - Maruautoropck : MI'TVY, 2016. - 1 snektpon. ont. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2407.pdf&show=dcatalogues/1/1130
105/2407.pdf&view=true. - MakpoOoOBbEKT.

2.

r) [Iporpammuoe obecneuenue u UnTepHeT-pecypcebi:

IIporpamMmmHoe oGecrieueHue

Haunmenosanue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 |y, 135 o 17.09.2007 GeccpoHO
Professional

7Zip CBOOOJIHO  PACIPOCTPAHSIEMOE 0ECCPOYHO

Git CBOOOJIHO  PACHIpPOCTPaHSIEMOE 0ECCPOYHO
Eclipse CBOOOJHO  pacpoCTPaHIEMOE 0eccpoyHO

FAR Manager CBOOOJHO  pacmpoCTpaHIEeMOe 06eccpoyHO

Linux Calculate CBOOOJHO  pacImpoOCTPaHIEMOE 0eccpouHO
Calculate Linux CBOOOJHO  pacmpoCTpaHsIeMoe SeccpouHo
Desktop Xfce 110

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0a3a TNEPHOIWYECKUX U3MaHuid East
View Information Services, OO0 «MBUC»
HanmonansHas nH()OpMAITMOHHO-aHATTUTUYECKAS URL:
cucteMa —  Pocculickuii  MHAEKC  HAY4HOIO '
mutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmannonnas cucrema - EqnHoe OKHO 10CTyIMa K
HHOOPMAIMOHHEIM PecypcaMm

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecreueHre TUCIUTUTMHBI BKITIOYAET:

JlekimoHHass ayauTOpUST — MYJIbTUMEAMMHBIE CpeICTBa XpaHEHHs, Nepenauu u
npecTaBiIeHus HHpOpMaIum.

Y4eOHble ayIuTOpUW MJI MPOBEACHHS JIAOOPATOPHBIX 3aHITHH, TPYIMIOBBIX U
WHAVBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJII U IPOMEKYTOUHOM aTTeCTaluu:
nepcoHanbHbie KoMibioTepsl ¢ maketom MS Office, MySQL Workbench Community Edition,
I'padux-crymuo Jlaiit, 1C: Ilpeanpusitue 8 c BbixogoM B HMHTEpHET M C JOCTYNOM B
JNEKTPOHHYI0  MH(OPMalMOHHO-00pa3oBaTeNbHyl0  cpeny  yHuBepcurera.  Kowmruiekc
7a00paTOpHBIX paboT, TECTOBBIX 3aJaHUW JUIS TPOBEACHHUS MPOMEKYTOUHBIX M PYOEKHBIX
KOHTPOJICH.

[Tomemenuss s CaMOCTOSITENTbHOW — pabOTBl  OOy4aromuMXcs:  MEPCOHATBHBIE
kommbioTepsl ¢ makerom MS Office, MySQL Workbench Community Edition, I'paduk-cTyamo
Jlaiit, 1C: Ilpemmpusitue 8 c BbIXogoM B VHTEpHET W € JOCTYNIOM B DJJIEKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Ui  XpaHeHUS W OPOPHIAKTUYECKOTO OOCITY)KMBaHHUS  y4eOHOTO
000py/I0BaHUs: CTEIUIAXKH JIJIs1 XpaHEHHs y4eOHO-HATISIIHBIX TOCOOMH 1 y4eOHO-METOINYECKOM
JIOKYMEHTaL1H.

Ipuioxenne 1
YueOHO-MEeTOANYECKOEe o0ecneueHue CaAMOCTOATEJIbHON padcoThI
o0yJaronuxcsa

ITo mucuumumnbe «IIporpammupoBaHue» NpeaycMOTpeHa ayIuTOPHAs U BHEAYAUTOPHAs
camocTosITeNIbHas padoTa 00yJaromuxcs.

AynuTOpHAS CaMOCTOSITEIbHAS paboTa CTYICHTOB IPE/IIoiaraeT pemeHne KOHTPOJIBHBIX 3a1a4
Ha J1a00pPaTOPHBIX 3aHATHSX.

[TpumepHBIe ayIUTOpHBIE KOHTPOJIbHBIE paboThl (AKP):
Pasznen 1.
1. Ilo u3BeCTHOMY paJMyCy ONPENECIUTh UIMHY OKPYKHOCTH, IUIOIIAJb Kpyra, IJIOLIadb

MOBEPXHOCTHU c(ephl U 00BEM HIapa.

2. lano HaTypanbHOoe K — kosnnuecTBO cekyHA. OnpeaenuTh CKOJIBKO 3TO COCTaBIISET YacoB,
MUHYT U cekyHll. Hanpumep, 4000 cexynn — ato 1 gac, 6 munyt u 40 cexynn. Mcnonb3oBath He
Oosee 4-x apruMETHUECKUX OTIEPAITHI.

3. OnpenenuTh CKOJBKO JIET MOHAT00UTCS 11axy, 4ToObl coOpaTh ypoXkail 3epHa, TpeOyeMbIii
nzo0perareneM maxmar. CuyuTaTh, 4YTO CpeAHETOA0BOM cOop cocTtaBisieT 70 MIH. TOHH, a Ha 1
rpaMM npuxoautcs 10 3epeH.

4. BbIYMCIUTD 3HAYCHHUE BBIPAKCHUS:

H 2 3
asm b+cosb 4 3/b2

a -tgb
1_evVa

A4




KontpounbHslit mpumep: npu a=b=0.5 y=1.214
5. JlaHo BpeMst — JBa IIeJIbIX YHCIIa KOJIMYECTBO YacOB U MUHYT. HeoOxoaumo onpenenuThb
MEHBIIIUN YTOJI MEXKTy YaCOBOM U MUHYTHOM CTpeiKkaMu Ha nudepOIaTe 4acos.

6. lano pneiictButensHoe uucio E (E>0). Heo0XoauMo BBIUMCIUTE CICAYIONIYID CYMMY:

n —
KakJ0€e cIaraeMoe paccumThiBaercs mo dopmyne: 1/3 " *cos 3" |, rae n mensercs ot 1 1o
O0eckoneyHoctu ¢ maroMm 1. Creayer y4ecTb TOJIBKO T€ CllaraéMble, B KOTOPBIX MHOXHTEIb

n
1/3  wuMeeT BeIMUYMHY HE MEHBIIYIO, yeM E.

7. Jano nenoe ynciao M>1. Ilonyunts Hanbombiee neioe k, mpu koropom 4k <M.

8. Jlanbl monoxxutenbHbIe nercTBuTenbHble uncia A, X,E. B nocnenoBarensHoctr y(1), y(2),...
, o0pazoBanHol 10 3aKkoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HAlTK EPBBIA UICH

y(n)2 —y(n —1)2 <E.

9. Yucno Ilm  Belumcisiercs 1mo  Qopmyne  I'peropu  cieayroommm o0pa3oMm:
PI=4(1-1/3+1/5-1/7+1/9-...), npuuem, 4eM OOJIbIIIC ClaraéMbIX B CKOOKaX, TEM BBIIIC TOYHOCTh
BeryHcieHus yncna [Tu. Onpenenuts MUHIMAaTbHOE KOJIMYECTBO CIaraeMbIX s BerauciaeHus [u
¢ TouHocthro 0.01

y(n), I1st KOTOPOTO BBIMOJIHEHO HEPABEHCTBO

10. Jana mnocienoBaTeIbHOCTh, cocTosmas w3 apodeu: 1/1, 4/2, 7/3, 10/4,... Kakoe
MUHUMAJIBHOE KOJUYECTBO 3JIEMEHTOB IMOCIEAOBATEIHPHOCTH HYXHO CIIOXKHTh, YTOOBI CymMMa
MpeBbICUIIA 3aJJaHHOE YuCio S > 17
Pazpmea 2.

1. Jano N AeHCTBUTENIBHBIX CIy4aHBIX 4ucen B auarnazone ot -100 go 100. Haittu
MUHHUMAJIbHOE TIOJIOKHUTEIBHOE YUCIIO U MAKCUMAJIbHOE OTPHULIATENIBHOE YHCIIO.

2. Hano N nensIx ciy4ailHbIx uMcen B quana3zone oT 1 mo 100. Haiitu cymmy yeTHBIX U
KOJIMYECTBO HEYETHBIX YMCEIL.

3. Jano N nedCTBHUTENBHBIX CIy4alHBIX uKcesl B auarnazone ot 1 mo 10. Bece anmemeHTHI
MIOCJIEA0BATEIBHOCTH, 3HAYEHHE KOTOPBIX MEHBIIE JBYX, 3aMEHHUTb Ha HOJb, KpPOME TOrO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOJSAIIUXCS B JUara3oHe oT 3 10 6, a TakKe MOJCYUTATh UX
KOJINYECTBO.

4. Jlan omHoMepHBI MacCUB U3 N IEHCTBUTEIBHBIX CIIYJailHBIX YMCEN B IMana3oHe ot 1 1o
50. HailTu MUHUMAaIbHBIM 3JE€MEHT CPEIU DJIEMEHTOB C HEYETHBIM MHAEKCOM M MAaKCUMAaJIbHBII
CpEIu DIIEMEHTOB C YETHBIM.

5. Jaun onHoMepHBI MaccuB u3 N cydailHbIX IEMCTBUTENBHBIX YHCEI B JUANa30He OT -4 110
8. BriBecTu B nopsjike HeBo3pacTaHus (yObIBaHMS) SJIEMEHThI, MOAYJIb KOTOPBIX OoJibIie 2.

6. Jlua rpynmbel ydyamuxcs M3BECTHBI TOJOBBIE OLEHKHM IO CIEAYIOIIUM INPEAMETAM:
MaTemaruka, (usuka, xumus, uHpopmaruka. OTOOpaTh KaHAMAATOB Ha OJUMOHAABI (C
OTJIMYHBIMU OLIEHKAMH) 110 KAKAOMY U3 MPEAMETOB.

7. Jns rpynmnbl ydalmquxcs HW3BECTHBI TOJIOBBIE OIEHKH IO CIEAYIOIIMM MpPEeAMETaM:
MaTemaruka, pu3uka, Xumusi, nHpopmaruka. Haiitu cpeiHIO0 B TpyIINe OLEHKY MO KaKIOMY U3
MPEIMETOB.

8.  CHopTcMeHbl Ha COPEBHOBAHUSX COBEPIIAIOT 6 TMOMBITOK B MPBDKKAX B JUIMHY.
OnpenenuTs JIYUIIUN Pe3yabTaT sl KaKJA0r0 y4acTHUKA.

9. Jlns rpynmbl yyamiuxcsi W3BECTHBI TOJIOBBIE OLEHKH [0 CIEAYIOUIUM MpeIMeTaM:
MaTemaruka, pu3nka, xumus, nHbpopmatuka. HailTu B rpymnme cpeiHIO OLIEHKY JUIsl KaXI0TO
y4alerocs.



10. yst rpynmsl GUpM U3BECTEH KYPC UX aKIMK 3a KXl U3 MECSIIEB KAJICHIAPHOTO To/a.
CocTaBuTh CIUCOK TeX (UPM, KypC aKIHii KOTOPBIX BCE BpEMs OBBIIAIICS (T.€. KypC 3a KaxIbIi
MOCIIEAYIONUI MecsIl OOJIbIIE, YeM 3a MPEABIYIITUHN).

Pasznea 3.

1. Hano N pecsatkoB 1menbix yucen. Onpeaenutb, CKOJIbKO M3 HUX MOTYT COCTaBJISTh
reOMETPUUECKYIO mporpeccuto. [IpoBepky opopMuth B BuaE HYHKIIUH.

2. Jano N necarkoB 1enbix uucen. OmnpenenuTh, CKOJIBKO W3 HUX MOTYT COCTaBIISTH
apudmeruyeckyro nporpeccuto. [Iposepky opopMuTh B Buae QpyHKIUU.

3. Hano N pmecarkoB menbix gucen. OmnpenenuTsb, CKOIbKO U3 HUX MOTYT COCTaBISITh PSif
®ubonauuu. [leppoe uncino dudonauun paBHo 0, Bropoe — 1. Kaxkmoe mocnemnyroriee paBHO
CyMMe IBYX npeasinymux. [IpoBepky opopmMuTh B Buae GyHKINU.

4. Jlano N map uuce, MpeaCTaBIISIOMMUX COO0H KOOPIMHATHI TOUEK Ha IIIocKoCcTH. Haiitu R
— paJnyC HAMMEHBILIEH OKPYKHOCTH C LIEHTPOM B Ha4yaJie KOOPJIMHAT, B KOTOPYIO MOMAaJat0T BCE
Touku. OmpenesaeHne pacCTOSHUS OT TOUKU JI0 Havajia KOOpAUHAT opOpPMUTH B BHIe (DYHKIIUU.

5. M3BecTHBI OLIEHKH TpYIIBI CTYIEHTOB 3a ceccuto. B rpynne 20 cryaeHToB, B ceccuu 4
sKk3aMeHa. OnpenenuTs CyMMapHyto cTunesanto. CuuTare, 4To cTUuneHus B pasmepe R pyoneit
HAYMCIISeTCs] CTYJEHTaM, CHABLIMM CECCHIO 0€3 TpOeK, a OTJIMYHHKHU IOJIy4aloT CTUIICHIUIO,
NOBbIILIEHHYIO Ha 25% . [loacyer ctunenauu cTyaeHTa opopMUTh B BUje (QyHKIMH.

6. U3BecTeH pacxoJl SJEKTPOIHEPTHU IO BCEM KBapTHpaMm 24-X KBApTUPHOTO JOMA.
Onpenenuth CyMMapHyIo Iaty 3a anekrpudectBo. [Ipu pacxoxe mo 100 kBt*u Ha yenmoBeka
oepercs Tapu¢ R komeek 3a 1 kB1*4, B cinydae mpeBblmeHnst HOpMbI Tapud Bo3pactaeT Ha 20%.
[Toacuet nuatsl Uit KBApTUPbl  OQPOPMUTH B BUIE (PYHKILIUU.

7. VI3BecTHa exeMmecsyHas 3apa0OTHas TUlaTa TepCOHANa TMPENNpUATHS B TEUYCHUE
KaJIeHJJapHOro rojia. BeiBecTu haMuiinum Tex cCoTpyIHUKOB, Y KOTOPBIX T'0/10Bast 3apaboTHas 1jara
Bblllle cpenHel. CuuTaTh, YTO INTAT MPEANpUSITUS cocTaBisieT 7 denoBek. [loacuer romoBoit
3apIuiaThl pabOTHHKA OOPMUTE B BU€ QYHKIINU.

8. M3BectHa exeMmecsyHas 3apa0OTHas TUlaTa TepCOHANA TMPENNPUATHS B TEUYCHUE
KaJeHJapHOro roja. BwiBecTM (aMuianu COTPYIHHKOB C MHUHUMAJIBHOW M MaKCUMaJIbHOU
roJ1oBoi 3apaboTHOM miuaToi. CuuTaTh, YTO MITAT MPEANPUATHS cocTaBisieT § yenosek. [loacuer
roJI0BOM 3apIuiaTsel pabOTHUKA O(OPMUTH B BUJIE (DYHKIIMH.

9. au omHomepHbIit MaccuB u3 100 CTy9aifHBIX TENBIX YUCEN B JHama3oHe oT 5 1o 25
BKIIIOUMTENBHO. BBIBECTH BCce dMcia, KOTOpPble MAaKCHUMaJIbHO YacTO BCTPEYAIOTCS B MAcCCHBE U
KOJIMYECTBO MX NoBTopeHMi. [loacuer xonnyecTBa MOBTOpPEHMM AJi yuciaa OPOPMUTH B BUIE

byHKINN.

10. JIan omgHOMepHBIH MaccuB U3 150 ciydallHBIX LENBIX YHCEN B jJuara3oHe oT 14 mo 37
BKIIIOUMTENHHO. BBIBECTH Te uHMClIa, KOTOpble HauOoJliee pelKo BCTPEYAOTCS B MacCHBE M
KOJIMYECTBO WX MOBTOpeHUM. [loacyer komuyecTBa MOBTOPEHUM /I YKClia OPOPMUTH B BUJIE

byHKINN.
Pazpnen 4.

1. Co3nath Kiacc Juis XpaHeHus: KajneHaAapHbIX naT. O0ecnednTs BO3MOXKHOCTh pabOTHI ¢
JlaTaMy B Pa3IMYHBIX (hopMaTax, U3MEHEHHUS aThl Ha 33IaHHOE KOJMYeCTBO AHEH. [leperpy3nts
ONEpaLI0 «—» Il HAXOKJICHUS Pa3HOCTH JaT U Olepaluu cpaBHEHUs. [J1d Kiacca onpenenuThb
oneparop <<. Cranmaptabie QyHKIMU U TUTIBI C 171 paObOTHI C 1aTaMU HE UCTIOIb30BaTh.

2. Co3nath KJjlacc JUIsl XpaHEHUsl CTPOK. 3alporpaMMHpOBaTh METO/IbI ITOMCKA MOACTPOKH,
KOIMPOBAHUSA, 3aMEHbl W YyJAJIECHUS 33JaHHONW MOJCTPOKH, OINPENENEHUs AJIUHBI CTPOKH.
Ileperpy3uthb onepanuio «+» JUisl KOHKaTeHallUu CTPOK, ONEPALMI0 IPUCBAUBAHUS U OIIEPALIHIO



WHJEKCUPOBaHUS (T.K. ONlepaTop B3SATUS MHJIEKCAa MOXKET IMOSBIIATHCS KaK CJIEBa, TaK U CIIpaBa OT
oreparopa MpUCcBanBaHus, TO GYHKIIHS JTOJIKHA BO3BpaIiarh Char&) ¢ mpoBepKoi J0MyCTUMOCTH
HHJEKCA.

Pa3znen 5.

1. Co3parh Kjacc JUIsl XpaHEHUS OJHOMEPHBIX IIEJIOYMCIIEHHBIX MaccuBOB. ObecnednThb
BO3MOXKHOCTh 3aJ[aHUsl KOJIMYECTBA 3JIEMEHTOB M 0a30BOW MHIEKCAlMU. 3amporpamMMUpPOBaTh
METO/IbI TIOMCKA 3JIEMEHTOB U COPTUPOBKU. [leperpy3uTs onepanuu JUist CJI0KEHNUS U BEIYUTAHUS
BEKTOpOB. lleperpy3uTh omepanuio MHIECKCUPOBaHHUA (T.K. OIMEpaTop B3ATHS WHAEKCA MOXKET
HOSABIATBCS Kak ClieBa, TaK M CIpaBa OT oOllepaTopa IpPUCBauUBaHMs, TO (QYHKLIHSA [OJDKHA
BO3BpaIarh INt&) ¢ MpoBEpKOii JOIMYCTUMOCTH UHJIEKCA.

2. Co3xatp Ki1acc Ajsi XpaHeHHsI OOBIKHOBEHHBIX Jpo0Oei. 3anporpaMMupoBaTh METO/
cokpatienus npodu. [leperpysuts apudmerndeckue oneparuu. s kiacca onpenesnThb
orneparop <<. [IpenycMoTpeTh BO30YKICHNE NCKIIOUUTEIBHBIX CUTYaIU (TIPU JISJIEHUH Ha HOJb,

MIePETIOJIHCHHH ).



Ipuio:xkenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyembie pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPEACTBA [JIsl IPOBeAeHU
MPOMEKYTOYHOM aTTeCTALMU:

Kon
WHIUKaTOpa

WNHnukaTop 1OCTHXKEHHS
KOMIIETEHIIUH

O1neHOYHBIC CPEACTBA

OIIK-2: Cnioco0eH MOHMMATh NPUHIMIIBI PA00ThI COBPeMeHHBIX HH(OPMAIIHOHHBIX
TeXHOJIOTHI ¥ IPOrpaMMHBIX CPEACTB, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA, H
HCII0JIL30BATH UX NPH pelleHuH 32/1a4 NPo¢ecCHOHATbHOM /1esiTeIbHOCTH

OIIK-2.1

[Ipumensier
COBPEMEHHBIE
UH(pOpPMalLMOHHbIE
TEXHOJIOTMH U
IIPOrpaMMHBIE CPEICTBA,

B TOM qHCIIe
OTEYECTBEHHOTO
IIPOU3BOJICTBA, TSt
pelIeHHSI 3a7a4
npodeccnoHaTBLHOM
JeSITeTbHOCTH

Hepequb meopemuvyecKux 6onpocoes

10.
11.
12.
13.

14.

OnemenTsl sA3b1ka Cu. KOHCTaHTHI,
UACHTU(PUKATOPBI, KIHOUYEBBIE CIIOBA.

Tunbl TaHHBIX B X 00bsBIIcHUE. L{ebie u
BENIECTBEHHBIE TUMHI. [lepeunciisieMblil THII.

Tunsl JaHHBIX U UX 00BSABICHUE. Y Ka3aTelu.
Omneparuu pazagpecanuu u agpeca. AjpecHas
apudMeTHKa.

Beipaxxenus. Onepanipl ¥ onepanuu
(yHapHsble, OuHapHbIe, TepHapHbIe). [IpaBuma
npeoOpa30BaHuUs THUIIOB.

Omneparopsl a3pika Cu. OnepaTop BeIpakeHUE,
COCTaBHOM OIEpaTop, ONepaTopbl YCIOBHOTO
nepexoza.

Opranunzanys QUKINYECKUX BBIUUCIUTEIbHBIX
IIPOLIECCOB ¢ MOMOMIbIO onepaTtopos for, while,
do while.

Opranuszanus BBOAa-BbIBOJA B si3bIKe CH.
@opMaTHBIN BBOJ-BBIBOJI.

Maccussl. THIEKCHBIE BBIPAKEHUSI. XPaHEHHE
B ITAMATH OJJHOMEPHBIX U MHOTOMEPHBIX
MacCCHBOB.

MaccuBbl. OCHOBHBIE aJITOPUTMBI UX
00paboTku. BBOI-BBIBO/I, IOUCK IKCTpEMYMa,
COpPTUPOBKA.

CTpyKTypbl 1 00beIuHEHUS. BapraHTHbIE
cTpykTypsl. [Tons 6utos.

IIpaBuna onpeneneHus NEPEMEHHBIX U TUIIOB.
NHnnmanusanus JaHHbIX.

Onpenesnenre 1 BHI30B (PYHKITHIA.
dakTryeckue U GopMaIbHBIE TAPAMETPHI.

Omnpenenenue u BeI30B PpyHKIMH. [lepemaua
MacCHBOB H yKa3aTeleil Ha QyHKINU.
OmnpeneneHue 1 BHI30B (PYHKITHIA.

IIpenBapuTenbHas MHUIUATA3ALAS
napamMeTpoB, (YHKIIMU C IEPEMEHHBIM YHCIIOM




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

28.

napameTpoB. [lepenava mapameTpoB GyHKIHH
main.

Bpewms sxu3HU 1 0071aCTh BUIUMOCTH
MpOrpaMMHBIX 00bEKTOB. Kitaccel mamsTu.
Wuunimanu3aius riao0albHbIX U JOKAIbHBIX
MEPEMEHHBIX

Jnaamuyeckue 00beKThl. CIIocOOBI
BBIIEJIEHNS K OCBOOOKIEHUS ITAMSITH.
JInHEeNHBIA OMHOCBI3HBIN CIIUCOK.

Jnaamuyeckue MaccuBbl. OCOOCHHOCTH
BBIZICTICHUS] 1 OCBOOOKICHHS TTaMSITH TSI
MHOTOMEPHBIX MaCCHBOB.

JlpexTuBsl npernporeccopa.
MakpoomnpeneneHusi.

OOBEKTHO-OPUCHTHPOBAHHBIN TIOJIXO] K
nporpammupoBanuto. Kiaccel.

OOBEeKTHO-OPUEHTUPOBAHHBIN TOIXO K

nporpamMmmupoBaHuto. UHunmanusamnus u
pazpyuieHre 00beKToB. KOHCTpYKTOPHI 1
JIeCTPYKTOPHI.

OOBEKTHO-OPUEHTHPOBAHHBIN TIOJIXO] K
nporpamMmmupoBaHuto. OrpaHudeHus AoCTyna
K 4WieHaMm kJjacca. [py3bs kiacca.

OOBEKTHO-OPUEHTUPOBAHHBIN TOJXO K
nporpamMmupoBanuto. Hacienosanue.

Ileperpy3ska onepanui.

Opranuzanus BBo1a-BbIBOJIA Ha si3bike C++.
IToToxu BBOJA-BEIBOIA.

[[Tabnons! QyHKITHIA.
[[Ta610HBI KJ1ACCOB.

bubnuorexa STL. [Ipyrue 6ubanorexu
KOHTEWHEPHBIX KJIaCCOB.

O0paboTKa UCKITIOYUTENBHBIX CUTYaAIUN

Ilpakmuueckue 3a0anus

1.

Co3nate Kiacce U1l XpaHEeHUs TEMIIEPATyp B
mkanax Lenscus u @apenreiita (pu nepeBojie
n3 mkainel Lenpcus B mkany @apenreita
MCXO/IHOE YHCIIO YMHOXAIOT Ha 9/5 u
npubasstor 32). s kiracca onpenenuTh
apupMeTHYeCKHe ONepaluy U oneparmo <<.
Co3nate Kiace Juist XpaHEeHUs Macc Tel B
rpammax, KWiorpaMMax U ToHHax. [[ns kiacca
OTpeAeNuTh apuMeTuIecKue oneparnuu u
oIepaluio <<,

[leperpy3utsb onepanuio «*» s kiacca
matrix, OCyIeCTBIISIOUIYIO0 IEPEMHOXKECHHE




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

MaTpul. B ciydae HEBO3MOXKXHOCTH 3TON
orepanuu — BO30YIUTh UCKITIOUYECHHE.
Co31atk GYHKIHNIO, OCYLIECTBISAIOILIYIO
BBIUHCJIEHHE KOPHEHN KBAJpaTHOIO YPaBHEHMUS.
B ciy4yae HEBO3MOXKHOCTH 3TOM ONEpaLud —
BO30Y/IUTH UCKIIIOUCHHE.

Co3zpaTse Kinacce 1JI1 XpaHEHUs LEIIbIX YHCell B
JIBOMYHOW U JIECATEPUYHOMN CUCTEMAX
cuncienus. /s knacca onpenenuTs
apudmMeTHyecKue Onepamnuy U omepanumn <<
Co3zpaTs Kiacc AJ1 XpaHEHUs] MHOXKECTBA
IIPOCTBIX YKCEN 3a/IaHHOTO JIMaIla30Ha.
Onpenenuts METO bl IPOBEPKU
IIPUHAJIEKHOCTH 33JaHHOTO YHCIIa TMana3oHy,
OIpEEIICHUS KOJIMUECTBA YNUCEIL, ITOJIy4YEHUs
IPEJbIAYILEro U CIeAYoIero yucaa u T.4. s
KJ1acca OIPENEIUTh ONepannio <<.

Co3znath 1abIOHHYIO (QYHKILIUIO JUISI
HaXO0XJIECHUS BCEX MHJIEKCOB MUHUMAJIbHBIX
(MaKCHUMaJIbHBIX ) 3JIEMEHTOB OJHOMEPHOIO
MaccHBa.

Co3znaTh Kinacc AJis TeHepaluy LeblX 1
BELICCTBEHHBIX YUCEII U3 33JaHHOTO
Juana3oHa.

Co3aarhk GyHKIHNIO, OCYIIECTBISIONIYIO
HAaxO0’KJICHUE KOPHEH CUCTEMBI JIBYX JINHEUHBIX
ypaBHEHMH (1Ba HEM3BECTHBIX). B ciydae
HEBO3MOXKHOCTH 3TOM onepanuu — BO30yIUTh
UCKIIIOUCHHE.

Co3natb QyHKIUIO SISl BEIYMCIICHUS 3HAUCHUS
OIPEIEIIEHHOr0 UHTErpaia METOI0M
MPSIMOYTOJIBHUKOB. OJTHUM U3 TapaMeTPOB
ATON (PYHKIIMU JTOJDKEH OBbITh yKa3aTelb Ha
MOJIMHTErPaIbHYIO (QYHKIIHUIO.

Co3nark GyHKIHUIO AJIS1 BBIYMCICHUS 3HAYECHUS
KOpHsI HeJMHeHoro ypaBHeHus f(x)=0
METOJIOM IIOJIOBUHHOTO JieieHus. OJHUM U3
rmapamMeTpoB 3TOH QYHKIIUU TOJDKEH OBITH
ykazaTenb Ha QyHKIuo f(X).

Co3znaTh GYHKIMIO 1711 BBIYUCIICHUS 3HAYEHUS
HKCTpeMyMa HeJMHeWHoro ypaBHeHus f(x)=0
METOJIOM JIeIeHHsI Ha Tpu YacTu. OIHUM U3
napaMeTpoB ITON (PYHKIUU TOJIKEH ObITh
yKazaTenb Ha yHKIuto f(X).

Co3znaTh Kinacc AJi XpaHEHUs! CKOPOCTEN Te B
M/c ¥ kM/4. {515 Kitacca onpenenuTh
apu(pMeTHYECKHIE OTepaliy U Oneparui <<.
Cozpate KJlacc JUIsl XpaHEHUS MHOXECTBa

TPEYTrOJbHUKOB.  TpEyrojibHUKM  3aJar0TCs
KOOpAMHATaMu BepMH. Ecnu  3agaHHbBIA




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

15.

16.

17.

18.

TPEYrOJbHUK HE CYIIECTBYEeT — BO30YIUTH
uckiouenre. Pa3paborare MeTonbl mojcuera
IJIOIIAAU U IEPUMETpA.

Co3nmatpe Kinacc Uil XpaHEHUs KaJeHAApHBIX
nat. OOecrneyuTh BO3MOXHOCTH pPabOTHI ¢
JaTaMu B Pa3iMYHBIX (opmarax, W3MEHEHUs
JaTbl HAa  3aJaHHOE  KOJUYECTBO  JIHEW.
[Ieperpy3utb onepanuio «—» I HAXOXKICHUS
Pa3HOCTH JaT M onepauuMu cpaBHEHUA. [[ns
KJiacca OIIpECIINTh orepaTop <<
Crangaprtasie QyHkuuu v TUIbI C a5 paboThl ¢
JlaTaMy HE UCII0JIb30BaTh.

Co3gate  Kimacc Uil XPaHGHUS  CTPOK.
3anporpaMMupoBaTh METO/IbI MOUCKa
MMOACTPOKH, KOIIMPOBAHUSA, 3aMCHBI U YIAJICHUA
3aIIaHHOI71 IMOACTPOKH, ONPCACICHUA IJIMHDbI
crpoku. Ileperpy3uth oOmepamuio «+» Uit
KOHKATCHAIUH CTpOK, OTeparmio
[PUCBAUBAHKS U OMEPAILMI0 WHICKCHPOBAHHS
(T.K. omepaTop B3sTUS HMHICKCA MOXET
HOSIBIIAITECSL Kak cjieBa, TaKk M CIOpaBa OT
oreparopa MpUCBauBaHus, TO GYHKIHUS AOJDKHA
BO3BpAIlaTh char&) c POBEPKOI
JIOIYCTUMOCTH HHJICKCA.

Coznath Kilacc JUIsl XpaHEHUS OJHOMEPHBIX
LEJIOYHMCIEHHBIX ~ MaccuBOB.  ObecrneuuTh
BO3MO>KHOCTb 33JJaHUSI KOJIMYECTBA DJIEMEHTOB
u 0a30BOM MHIEKCAlMH. 3amporpaMMHUpOBaTh
METOJIbl TOUCKA DJIEMEHTOB M COPTHPOBKH.
Ileperpy3uth omnepauuu [ CIHOXKEHUS U
BbIUHUTaHUS BEKTOpPOB. [leperpy3uts onepanuio
UHIEKCUpOBaHUs (T.K. OIepaTop  B3ATHUS
MHJEKCAa MOXKET MOSIBISTHCS KaK cJeBa, Tak U
cIpaBa OT oOmepaTopa NpHUCBaWBaHHS, TO
GyHKIMS ~ JODKHA — Bo3Bpamarh  INt&) ¢
IIPOBEPKOI TOIyCTUMOCTH UHAEKCA.

Co3pmare Kiacc Juid XpaHEeHUs: OOBIKHOBEHHBIX
npo0eit. 3anporpaMmMHupoOBaTh METOJ
COKpaIIeHUs Ipoou. [Ieperpy3uts
apupmernueckue omnepauuu. Jlng  kmacca
ompenenuTs onepatop <<. IlpexycmoTpeTh
BO30Y)XJICHHE HCKIIOYUTEIBHBIX  CHTYyaluil




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

(Ipu AEeNeHUM HA HOJIb, IIEPENIOJIHEHUN )

OIIK-7: CnocobeH pa3pabarbIBaTh JITOPUTMBI M TIPOTPAMMBI, TTPUTOIHBIE JIJIs

MPAKTUYCCKOTO NPUMCHCHHA

OIIK-7.1

Ompenensger  cpenacraa
pa3paboTku
IIPOIPAMMHBIX CPEICTB
JJIA pemicHuAd
MPAaKTHYECKUX 33134
npodeCCHOHATILHON
JeSITeIIbHOCTH

HepeueHb meopemuvyecKux 6onpocoes

1.

10.

11.

12.

13.

14.

15.

OnemeHnTs! s3b1ka Cu. KoHcTaHTHI,
UACHTU(PHUKATOPHI, KIIFOYEBHIE CIOBA.

Tumbl TaHHBIX U UX 00bsBIeHKE. Llenbie u
BEILECTBCHHBIC TUIIBI. [Iepeuncsiemslii THII.
Turb! TaHHBIX U UX 00BSBICHHUE. Y Ka3aTeH.
Omneparuu pazagpecanuu u agpeca. AnpecHas
apudmeTHKa.

Beipaxxenus. Onepanibl ¥ onepanuu (yHapHbIE,
OuHapHbIe, TepHapHbIe). [IpaBuia
npeoOpa30BaHuUs TUIIOB.

Omneparopsl s3pika Cu. OnepaTop BeIpakeHUE,
COCTaBHOMH oIlepaTop, onepaTopbl YCIOBHOTO
nepexo/a.

Opranu3zanys QUKINYECKUX BbIUMCIUTEIbHBIX
HPOLIECCOB ¢ ToMoIbio oneparopos for, while,
do while.

Opranuszanus BBOAA-BbIBOAA B s3bIKe CH.
@opMaTHBIN BBOJA-BBIBOJI.

Maccussl. THIEKCHBIE BEIPAKEHUSI. XpaHEHHE
B [IaMSITH OJJHOMEPHBIX 1 MHOTOMEPHBIX
MacCHBOB.

MaccuBbl. OCHOBHBIE aJITOPUTMBI UX
00paboTku. BBOI-BBIBOJI, IOUCK IKCTpEMYMa,
COpPTUPOBKA.

CtpykTypbl 1 00beinHeHMs. BapuanTHbie
cTpykTypsl. [Tonst 6UTOB.

ITpaBuiia onpeneneHus NEPEMEHHBIX U TUIIOB.
WNuunmanuzanus TaHHBIX.

Omnpenenenre v BbI30B QyHKIHI. DakTHUYEeCKHe
u hopMabHbIEe TApaMETPBHI.

Omnpenenenue u BeI30B PpyHKIMH. [lepemaua
MacCHBOB M yKa3aTelneil Ha QyHKIUU.
OnpenesneHre 1 BHI30B (PYHKIIHIA.
IIpenBapuTenpHas MHULMATA3ALNS
napamMeTpoB, (YHKIIMU C IEPEMEHHBIM YHCIOM
napametpos. [lepenaua napameTpoB GpyHKINN
main.

Bpems xu3HM 1 00,1aCTh BUIUMOCTH




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.
26.
217.

28.

MPOrpaMMHBIX 00BeKTOB. Kitacchl maMsTy.
WNuunmanuzanus rio0albHbIX U JIOKaIbHBIX
MEePEMEHHBIX

Junamuueckue 00bekTbl. CiocoObl BbIIEICHUS
A OCBOOOXKIeHUS TaMITH. JIMHEHHBII
OJHOCBSI3HBIN CIIHCOK.

Junamudeckne MaccuBbl. OCOOCHHOCTH
BBIJICTICHUS 1 OCBOOOXKICHUS TAMSITH JIJIS
MHOTOMEPHBIX MAaCCHBOB.

JIupeKTHBBI IIpenpoleccopa.
MaxkpoonpeneneHus.
OOBEeKTHO-OPUEHTUPOBAHHBIN TOIXO K
nporpaMmupoBanuio. Kiaccsl.
OOBEKTHO-OPUEHTHPOBAHHBIN TIOJIXO] K
IPOrpaMMHUPOBaHUIO. HUTIMATH3AIHS |
paspymenue 00beKToB. KOHCTpYKTOpHI 1
JIeCTPYKTOPHI.
OOBEeKTHO-OPUEHTUPOBAHHBIN TOJIXO]] K
nporpaMMupoBanu0. OrpaHuyeHHs 10CTya
K wieHaM kJacca. [lpy3bs kiacca.
OOBEeKTHO-OPUEHTUPOBAHHBIN TOXO K
nporpaMMmupoBanuto. HacienoBanue.
ITeperpy3ka onepanui.

Opranu3zanus BBOAa-BbIBOA Ha si3bike C++.
IToToxu BBOJA-BEIBOIA.

[[Tabnons! QyHKITHIA.

[[Ta6G0HBI KITACCOB.

bubnuoreka STL. [Ipyrue 6ubnuorexku
KOHTEHHEPHBIX KIIACCOB.

O06paboTKa UCKITIOYUTENBHBIX CUTYaAIU

Ipakmuueckue 3a0anus

1.

Co3nate Kiacce U1l XpaHEeHUs TEMIIEPATyp B
mkanax Lenscus u @apenreiita (pu nepeBojie
n3 mkainel Lenpcus B mkany @apenreita
MCXO/IHOE YHCIIO YMHOXAIOT Ha 9/5 u
npubasstor 32). s kiracca onpenenuTh
apupMeTHYeCKHe ONepaluy U oneparmo <<.
Co3nate Kitace Juisi XpaHEHUs Macc Tel B
rpammax, KWiorpaMMax U ToHHax. [[ns kiacca
ONpeAeNuTh apuMeTuIecKue onepamnuu u
omnepanuio <<.

[leperpy3uthb onepanuio «*» s kinacca
matrix, OCyIIECTBIISIOUIYIO IEPEMHOXKECHHE
Martpuil. B ciydae HEBO3MOXHOCTH ATOM
orepanuu — BO30YIUTh UCKIIOUEHHE.




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

Co3aatk GYHKIHNIO, OCYLIECTBISIOILYIO
BBIUMCJIEHHE KOPHEHN KBAJpaTHOIO YpaBHEHHUS.
B ciy4yae HEBO3MOXKHOCTH 3TOM ONEpaLi —
BO30Y/IUTH UCKIIIOUCHHE.

Co3zpaTse Knacce 1JId XpaHEeHUs LEIIbIX YHCell B
JIBOMYHOW U JIECITEPUYHOMN CUCTEMAX
cuncienus. /s knacca onpenenuTs
apu(MEeTHYECKHE OTepaluy U ONepaIuio <<.
Co3zpatsp Kiacce AJi XpaHEeHUs] MHOXKECTBA
IIPOCTBIX YKCEN 3a/IaHHOTO IMaIla30Ha.
Onpenenuts METO bl IPOBEPKU
IIPUHAJIEKHOCTH 3aJaHHOTO YMCiIa JUaNa3oHy,
OIpEEIICHUS KOJIMUECTBA YNCEIL, ITOJIy4YEHUs
IPEbIYILEro U CleAyoero yucaa u .4. s
KJ1acca OIPENEIUTh OoNepannio <<.

Co3znath 11a0JIOHHYIO (QYHKLIUIO JUISI
HaXO0XJIECHUS BCEX MHJIEKCOB MUHUMAJIbHBIX
(MaKCHUMaJIbHBIX ) 3JIEMEHTOB OJHOMEPHOIO
MaccHBa.

Co3znaTh Kinacc AJis FeHepaluy LelblX U
BEUICCTBEHHBIX YMCEII U3 33JaHHOTO
Jyana3oHa.

Co3aathk (yHKIHNIO, OCYLIECTBISIONIYIO
HAaxO0’KJICHNE KOPHEH CUCTEMBI JIBYX JINHEWHBIX
ypaBHEHMH (/1Ba HEM3BECTHBIX). B ciydae
HEBO3MO>KHOCTH 3TOM onepanuu — BO30yIUTh
UCKIIIOYCHHE.

Co3natb QyHKIUIO SISl BEIYUCTIEHUS 3HAYCHUS
OIPEIEIIEHHOr0 UHTErpaia METOI0M
MPSIMOYTOJIBHUKOB. OJTHUM U3 TapaMeTPOB
ATOM (PYHKIIMU JTOJDKEH OBbITh yKa3aTesb Ha
MOJIMHTErpaIbHYIO (DYHKILIHUIO.

Co3aatk GYHKUIHUIO AJIS BBIYMCICHUS 3HAUCHUS
KOpHsI HeNMHeHoro ypaBHeHus f(x)=0
METOJIOM ITOJIOBUHHOTO JieieHus. OJHUM U3
nmapamMeTpoB 3TOH QYHKIIUU TOJDKEH OBITH
ykazaTenb Ha QyHKIuo f(X).

CoznaTth QYHKIMIO JIJIs1 BBIYMCIICHUS 3HAYCHUS
HKCTpeMyMa HeJMHeWHoro ypaBHeHus f(x)=0
METOJIOM JIeIeHHsI Ha Tpu yacTu. OgHUM U3
napaMeTpoB ITON (PYHKIUU TOJIKEH ObITH
yKazaTenb Ha QyHKIuto f(X).

Co3zpaTh Knnacc AJis XpaHEeHUs! CKOPOCTEN Te B
M/c ¥ kM/4. {515 Kitacca onpenenuTh
apu(pMeTHYeCKHe ONepaluy U oneparmo <<.
Cozpate KjlacCc JUIsl XpaHEHUs MHOXECTBa

TPEYrOJIbHUKOB.  TpeyroapHUKM  3aJar0TCs
KoOpauHatamMu BepmivH. Eciaum  3agaHHBIN
TPEYTrOJIbHUK HE CYIIECTBYET — BO30YIUTH




Kon
WHJIUKATOpa
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15.

16.

17.

18.

uckitoyeHue. Pa3paboTateh MeTObl MOJCUETa
IUIOINAAM U TIEPUMETPA.

Co3pmarp Kinacc Uil XpaHEHUs KaJeHAApHBIX
nat. OOecrnieyuTh BO3MOXHOCTH pPabOTHI ¢
JaTaMH B pa3iMyYHbIX (opmarax, W3MEHEHUs
JaTbl HAa  3aJaHHOE  KOJUYECTBO  JIHEW.
[Ieperpy3utb onepanuio «—» I HAXOXKICHUS
Pa3HOCTM JaT M omnepauuMu cpaBHEHUA. [[ns
KJjiacca OIIpCACIUTh orepaTop <<
Crangaprasie QyHkuuu v TUIbl C a1 paboTsl ¢
JlaTaMy HE UCII0JIb30BaTh.

Cozpmath  Kiacc JUIsi  XpaHEHHs]  CTPOK.
3anporpaMmMHpOBaTh METO/IbI MOMCKA
MOJICTPOKH, KOITUPOBAHHUS, 3aMCHBI U YIaJICHUS
3aIaHHOU TIOJICTPOKH, OIPEACIICHUS] JJIUHBI
ctpoku. lleperpy3uth omnepamuio «+» s
KOHKaTEHAIUU CTpOK, oIepanuio
MPUCBAaMBAHUS U OMEPAIUI0 WHACKCHUPOBAHUS
(T.Kk. omeparop B3SATHUS HMHAEKCA MOXET
MOSIBISIThCSL  KaK CjeBa, Tak M CIOpaBa OT
orepaTopa MpucCBauBaHUs, TO (YHKIUS TOJDKHA
BO3BpaIiaTh char&) c MIPOBEPKOI
JIOTTyCTUMOCTHU WHJIEKCA.

Coznath Kilacc sl XpaHEHUS OJHOMEPHBIX
[EJIOUMCIIEHHBIX ~ MaccuBoB.  ObGecnednTh
BO3MOXXHOCTb 33JJaHUSI KOJIMYECTBA 3JIEMEHTOB
u 0a30BOM WHAEKCAIMH. 3amporpaMMHpPOBaATh
METOJIbl TOUCKA DJIEMEHTOB M COPTHPOBKH.
[leperpy3utrb omnepauuu JUisi CIOXKEHUS U
BBIYMTaHUSI BEKTOPOB. [leperpy3uts onepanuio
UHIEKCUpOBaHUs (T.K. OIepaTop  B3ATHUS
MHJEKCa MOXKET MOSIBIATHCA KaK cjeBa, TaKk U
cIpaBa OT oOmepaTopa IpHUCBaWBaHHS, TO
GyHKIMS ~ JODKHA  Bo3Bpamath  iNt&) ¢
IIPOBEPKOI TOIyCTUMOCTH UHAEKCA.

Co3znaTh Kinacc A XpaHeHUs! OOBIKHOBEHHBIX
npobeit. 3anporpaMMupoOBaTh METO]
cokpaitenus 1poou. [leperpy3utsb
apudmernyeckue onepauuu. s kimacca
onpeaenuTs onepatop <<. [IpemycMoTpeTh
BO30Y>KJCHHE NCKIIOUYUTENIbHBIX CUTYyallui
(ipu 1e7IeHUH Ha HOJIb, TIEPETIOTHEHNH )
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OIIK-7.2

Pa3pabatsiBaer
AJITOPUTMBI u
POrpaMMBbl TSt
pELICHUST  MTPUKJIaTHBIX
3a7a4 Pa3IUYHBIX
KJIaCCOB

HepeueHb meopemuvyecKux 60npocoes

1.

OnemeHnTs! s3b1ka Cu. KoHcTaHTHI,

1ICHTU(HUKATOPBI, KIIIOYEBHIE CIOBA.

10.

11.

12.

13.

14.

15.

16.

17.

Turnbl TaHHBIX B UX 00bsBIIcHUE. Llebie u
BEIIIECTBEHHbBIC TUIIBI. [IepeuncisieMblii THII.

TuIb! TaHHBIX U UX O0BSBICHHUE. Y Ka3aTeIH.
Oneparuu pazagpecanuu u agpeca. AjpecHas
apudpmMeTrKa.

Bripaxkenus. Onepanibl U onepamnuu
(yHapHsble, OuHapHbIe, TepHapHbIe). [IpaBuna
peoOpa3oBaHus TUIIOB.

Omnepatopsl s13p1ka Cu. Onepatop BeIpaxKeHue,
COCTaBHOMH oIlepaTop, OnepaTopsl YCIOBHOTO
nepexoja.

Opranuzanus HUKJINYECKUX BBIYUCIUTEIBHBIX
MPOIIECCOB ¢ TOMOIIBIO oreparopos for, while,
do while.

Opranuszanus BBOAa-BbIBOJA B si3bIke CH.
@opMaTHBIN BBOJ-BBIBOJI.

Maccussl. THIEKCHBIE BBIPAKEHUsI. XPaHEHHE
B ITAMATH OJJHOMEPHBIX U MHOTOMEPHBIX
MacCCHBOB.

MaccuBbl. OCHOBHBIE aJITOPUTMBI UX
00paboTku. BBOI-BBIBOJI, IOUCK KCTpEMYMa,
COpPTHPOBKA.

CtpykTyphl 1 00beAHEHUS. BapuanTHbie
cTpykTypsl. [lons 6uToB.

HpaBHna ONpCACIICHUA IICPEMCHHBIX U TUIIOB.
I/IHI/IIII/IaJ'H/ISaIII/ISI JaHHBbIX.

Omnpenenenre U BbI30B (PyHKIUH.
dakTruyeckue U GopMaIbHbIC TaApaMETPBI.

Onpenenenue u Bb30B GpyHKIuil. [lepenaua
MacCHBOB U yKa3areseil Ha QyHKIuu.

Omnpenenenre U BbI30B (PyHKIUH.
IIpenBapuTenpHas HMHULMATN3ALNS
napaMeTpoB, (QYHKIUHU C IEPEMEHHBIM YHCIIOM
napametpos. [lepegaya napameTpoB pyHKIUN
main.

Bpewms xxu3HU 1 007aCTh BUIUMOCTH
MpPOrpaMMHBIX 00BeKTOB. Kitacchl maMaTu.
Nunimanusamnus r100ajJbHbIX U JIOKAJIHHBIX
MEPEMEHHBIX

Junamuueckre 00beKThl. CItocoObI
BBLIEJIIEHUS U OCBOOOKIEHUS ITaMSITH.
JInHeWHBINA OJHOCBSI3HBIA CITUCOK.

Junamuueckre MaccuBbl. OCOOCHHOCTH
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18.

19.

20.

21.

22.

23.
24.

25.
26.
27.

28

BBIJICIICHUA 1 OCBO60)KI[CHI/IH naMsATH 714
MHOT'OMCPHBIX MAaCCHUBOB.

JMpeKTUBHI Mpenpoueccopa.
MakpoonpeneneHusi.

OOBEKTHO-OPHUEHTUPOBAHHBIHM MOIXO K
nporpammupoBanuto. Kiaccer.

OOBEKTHO-OPUEHTHPOBAHHBIN TIOJIXO] K

nporpamMmmupoBaHuto. MHunmnanusamnus u
paspyiieHre 00beKToB. KOHCTPYKTOPHI 1
JIECTPYKTOPHI.

OOBEKTHO-OPUEHTUPOBAHHBIN IMOXOT K
nporpamMmmupoBanuto. OrpaHudeHHs AOCTyNa
K ujeHaM kjacca. J[py3bs kinacca.

OOBEKTHO-OPUEHTUPOBAHHBIN IMOIXO K
nporpammupoBanuto. Hacnegosanue.

Ileperpy3ska onepanuii.

Opranu3zanus BBOAa-BbIBOAA Ha si3bike C++.
IToToku BBOJA-BBIBOAA.

[[Ta6noHbI QYyHKIUI.
[1Ta0s10HEI KJIaCCOB.

bubnuoreka STL. JIpyrue 6ubnuorexku
KOHTEWHEPHBIX KJIACCOB.

O0paboTka UCKIIIOUUTENBHBIX CUTYyallui

Ipakmuueckue 3a0anus

1.

Co3zpats Ki1acc A1 XpaHEHUs! TEMIIEPATYp B
mkanax Llenscust u @apenreiira (mpu nepeBojie
u3 wkaisl Lenscus B mkany @apenreiira
HCXOJIHOE YHCIIO YMHOXAIOT Ha 9/5 u
npubasistot 32). Jlns kinacca onpenenuThb
apru(pMETHYECKUE OTIEPAIINH U OTIepaInio <<,
Co3zpaTs Kinacc A4J11 XpaHEHUs Macc Tel B
rpammax, Kwiorpammax 1 ToHHax. J[is kimacca
OTpeNIeNUTh apu(pMETHYECKHE ONepaliu 1
oIepauIo <<,

[Teperpy3uts onepanuio «*» ajs kiacca
matrixX, OCyIIECTBISIOUIYIO IEPEMHOKEHUE
Matpull. B ciyyae HEBO3MOKHOCTH 3TOU
orepanuy — BO30YAUTh UCKITIOYCHHE.
Co31ate GyHKIINIO, OCYIIECTBISIONIYIO
BBIYMCIICHHE KOPHEW KBAJPATHOI'O YPABHEHUSI.
B ciydae HEBO3MOKHOCTH 3TOM Olepanuuu —
BO30YIUThH UCKITIOUECHHUE.

Co3znaTh Kinacce AJis XpaHEHUs LENIbIX YHCEN B
JIBOMYHOU U IECATEPUUHOMN CUCTEMax
cumcieHus. [{s kiacca onpenenuThb
apru(pMETHIECKUE OTIEPAINH B OTIepaInio <<,
Co3znaTh Kj1acc AJis XpaHEeHUs] MHOYKECTBA
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10.

11.

12.

13.

14.

15.

IPOCTHIX YHUCEIN 33JaHHOTO TUara3oHa.
Onpenenutbs METO/Ibl IPOBEPKU
IPUHAAJIEKHOCTH 3a/JaHHOTO YHUCIIa JUaMa30Hy,
OTIpeIeJICHNUs] KOTMYECTBA YHCE, TOTyYCHHS
HPEIbIAYIIEro U caelyrolero unucna u t.4. s
KJ1acca OIpeaACIuTh OoNepaluio <<.

Co3znarp madIoHHYIO (QYHKITUIO TS
HAXOXKJCHUS BCEX MH/IEKCOB MUHUMAIIbHBIX
(MakCHMaJIbHBIX ) 3JIEMEHTOB OJTHOMEPHOT'O
MacCHBa.

Co3pmatk Ki1acc 171 reHepalyy HelblX 1
BEIIECTBEHHBIX YHCEN U3 33JJaHHOTO
JarnasoHa.

Co3xare yHKIHNIO, OCYIIECTBISIONIYIO
HaXO0XKJICHUE KOPHEH CUCTEMBI JIBYX JIMHEWHBIX
ypaBHEHUH (Ba HEU3BECTHHIX). B ciryuae
HEBO3MOXXHOCTH 3TOH onepanuu — BO30yIUTh
UCKJTFOUEHHE.

Co3aark GYHKUHUIO AJIs BBIYMCICHUS 3HAYCHUS
OTIPENIeIICHHOTO MHTETPaia METOA0M
OpSMOYTOJIbHUKOB. OJTHUM U3 TapaMeTpoB
9TON (PYHKIIMU JT0JKEH OBbITh YKa3aTeilb Ha
HNOJUHTErPANBbHYIO (PYHKIHUIO.

Co3natb QyHKIUIO JIsl BEIYMCIICHUS 3HAUCHUS
KOpHs HenmHelHoro ypaBHeHus f(x)=0
METOIOM TIOJIOBUHHOTO JiesieHusi. OTHIM 13
napaMeTpoB ITON (PYHKIUU JTOJIKEH ObITH
yKazaTenb Ha QyHKiuto f(X).

Co3aare GyHKUIHUIO AJIS BBIYMCICHUS 3HAUECHUS
JKCTpeMyMa HelmHelnHoro ypaBHeHus f(x)=0
METO/IOM JIeJIeHus Ha TpU YacTh. OAHUM U3
napameTpoB 3TON QYHKIIUU TOJDKEH OBITH
ykazaTenb Ha QyHKiuo f(x).

Co3mats Ki1acc UIsi XpaHEHHs CKOPOCTEH TeT B
M/c 1 KM/4. 171 KJ1acca onpenesnTh
apru(pMETHIECKUE OTIEPAINH U OTIepaIuio <<,
Co3mare KilacC sl XpaHEHHWS MHOXKECTBA

TPEYrOJIbHUKOB.  TpeyroapHUKM  3aJar0TCs
KOOpAMHATAaMM  BeplIMH. Ecinu  3a1aHHBII
TPEYroJbHUK HE CYLIECTBYET — BO30YIUTH
uckimouenue. PazpaboraTte MeTonabl mojacyera
IJIOLIAAU U IIEPUMETPA.

Coznath Kiacc A XpaHEHHUS KaJeHJapHbBIX
nat. OOecrnieyuTh BO3MOXHOCTH pabOTHI ¢
JaTaMu B Pas3IMYHBIX Q)opMaTax, HU3MEHCHU
JaThl  Ha  3aJJaHHOE  KOJMYECTBO  JIHEH.
Ileperpy3uth onepanmio «—» JUisl HaX0XKIECHUS
pa3HOCTH JaT U olepauuu cpaBHeHus. Jlius




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

16.

17.

18.

KJjiacca OIIpCACIUTh orepaTop <<
Crangaptasie QyHkuuu v TUIbl C asis paboTsl ¢
JaTaMH HE UCIOIb30BaTh.

Co3mate  Kjacc Uit XPaHEHUS  CTPOK.
3anporpaMMHpOBaTh METO/IbI MOMCKa
MMOACTPOKH, KOITMPOBAHUA, 3aMCHBI U YIAJICHUA
3aIIaHHOI71 MOACTPOKH, ONPCACICHUA IJIMHbI
crpoku. Ileperpy3uTh Omepamuio «+» s
KOHKaTCHAIUH CTpOK, OIePAIUIO
NPUCBAMBAaHKUs M OIEPAMIO MHICKCHPOBAHUS
(T.K. oOmepaTop B3STHUS HMHIEKCA MOXKET
HOSBIIATECSA Kak cjieBa, TaKk M CIOpaBa OT
oreparopa MpUCBanBaHus, TO QYHKIIHSA TOJKHA
BO3BpaIlaTh char&) c IPOBEPKOI
JOIYCTHMOCTH HHJIEKCA.

Coznath Kjlacc JUIsl XpaHEHUS OJHOMEPHBIX
[EOYNCIEHHBIX ~ MaccuBOB.  ObecneunTs
BO3MO>KHOCTb 33JaHUSI KOJIMYECTBA HJIEMEHTOB
u 0a30BOM HMHIEKcAlMH. 3anporpaMMUpOBaTh
METOJIbl TIOMCKAa DJJEMEHTOB M COPTUPOBKH.
Ileperpy3utrs omnepauuu [ CIHOXKEHUS U
BBIUMTAHUS BEKTOPOB. Ileperpy3nuts onepanuto
UHAEKCUpOBaHUs (T.K. OIepaTop  B3SATHA
MHJEKCAa MOXKET NOSIBIATHCA KaK cjeBa, Tak U
cIupaBa OT oOmepaTopa HpHUCBaWBaHMs, TO
GyHKIMS ~ JODKHA — Bo3Bpamarh  INt&) ¢
IIPOBEPKOH TOIIyCTUMOCTH UHAEKCA.

Co3pmatk Ki1acc 171t XpaHeHHUsI OObIKHOBEHHBIX
npobeit. 3anporpaMMupoBaTh METO]
cokpaiteHus 1poou. Ileperpy3utsb
apudmernyeckue onepauuu. s kimacca
onpenenuTs oneparop <<. IIpexycmorpers
BO30Y>KJEHHE NCKIIOUYUTENIbHBIX CUTYyallui
(pu AeNIeHUH HA HOJIb, TIEPENOTHEHUH )

Pa3zpaboTka nHAUBUTyaTbHOTO TTPOEKTA IO OTHOM

nus3

TCM:

Hrpwi

1.

HCaHepH

2 "3menka" -

3.

NN D A

"Terpuc" -

. "Tpu B psig"

. "Tamaroun"

. "Tgaraamkun"

. "Mopckoii 60i1" .
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8. "Memory" ("mapHbie KapTHHKHU")

9. ITa33n

IMone3nbie NpUI0KEHUS

1. TexcroBslii penakrop ("biokHot") -
2. I'padmueckuii penakrop ( "Paint") -
3. "Cruxepsr"

4. Pabora c xogupoBkamu ("L tupmauir")
YuérHble 32124

1. Yuér unBenraps

2. CucremMa OpOHMPOBAHMUS

3. Pacniucanue npuema Bpada

Pa0ora ¢ 1aHHBIMH

1. MeHemxep KyJIMHAPHBIX PEIENITOB
2. lanepest n3o00pakeHUA

3. CioBaps Jjiorormeza

4. ®amMubHOE APEBO

5. Bukropuna

Beo
1. Yar
2. Jlocka jyist pucoBaHMsI OHJIAWH

3. I'enepaTop NMo3paBUTENbHBIX OTKPBITOK
4. CAPTCHA-reneparop




