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JIner akTyaansauun padodeii nporpamMmsi

PaGouast mporpaMma repecMoTpena, o0cykIeHa U ono6pena st peammsamiy B 2021 - 2022
y4eGHOM rojly Ha 3ace/laHuH Kadeaps! Busnec-HH(pOPMATHKH 1 HHYOPMAIMOHHBIX TEXHOIOTH

ITpotokon ot i g_cm&gg/ g 204{r. e A
3as. kadenpoi I'.H. YycaBuTHHa

PaGougas mporpaMMa repecMoTpeHa, 00cykieHa 1 onobpena s peamnsanuu B 2022 - 2023
y4eGHOM rojly Ha 3ace/laHuH Kadeaps! Busnec-nHPOPMATHKH ¥ HHPOPMALIHOHHBIX TEXHOJIOTHH

[TpoTokon oT __ 20 r. Ne __
3aB. xadenpoi I'.H. YycaBuTHHA

PaGouas mporpaMma nepecMoTpeHa, 00Cy KieHa 1 onobpena /s peanusauuy B 2023 - 2024
yueGHOM rojty Ha 3aceJlaHuH Kadepel Busnec-uHOPMATHKH U HHOOPMALHOHHBIX TEXHOJIOTHI

[TpoTokon oT __ 20 r. Ne __
3as. kadenpoi I'.H. YycaBuTuHa

PaGouasi mporpamMma repecMoTpena, 00CyxK/aeHa u onobpena /s peamsanuu B 2024 - 2025
yueGHOM rojly Ha 3aceJlaHHH Kadeapsl Busnec-HHPOPMATHKH H HHOOPMALIHOHHBIX TEXHOJIOTHH

[Tpotokon ot __ 20 7.
3aB. kadeapoi I".H. UycaBuTHa




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

Huctummmaa [IporpaMMupoBaHre BXOTUT B 00s3aTeIbyl0 4YacTh Y4eOHOTO IUIaHA
00pa3oBaTeNbHOI MPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

HeoOxonuMbl koMrieTeHIIUU B 00lacTh MaTeMaTuku, gusuku, uHpopmatuku u UKT,
copMUpOBaHHBIC Ha NpEAbIAYIICH CTyneHu oOpazoBanusi ( cpemHee npodeccHoHaIbHOES
oOpasoBanue, cpenHee odliee 0Opa3oBaHue).

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN JAHHON AMCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YICHHSI JUCIIUILTNH/TIPAKTHK:

BbranrcuTeNbHBIE CUCTEMBI, CETH U TEIICKOMMYHHUKAITHH

VYyeOHas -TeXHOJIorH4ecKas (MPOeKTHO-TEXHOIOTHUECKast) MPaKTUKa

[IpoekTHas AesATETbHOCTD

[ToaroroBka Kk cade u cjaua rocyapCTBEHHOTO HK3aMeHa

3 Komnerenuun ody4arouierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHust

B pesynbrare ocBoeHust nucuuiuiHbl (Moayns) «IIporpammupoBanue» oOydaromuiics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMH KOMITeTeHLIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-2 CriocobeH moHUMaTh MPUHIMITEI pabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH
Y IIPOIPaMMHBIX CPEJICTB, B TOM YHCJIE OTEUYECTBEHHOTO NPOU3BOJICTBA, U UCIIOJIb30BaTh UX IpU
pelIeHuu 3a71a4 NpodecCuOHAIbHOM NesITeIbHOCTH

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

OIIK-7 Cnocoben pa3pabaTbIiBaTh aJrOPUTMBI U MPOrPAMMBbI, IPUTOAHbIE JUISI MPAKTHUYECKOTO
IPUMEHCHHS;

OIlK-7.1 Omnpenensier cpeAcTBa pa3padOTKH MPOrPaMMHBIX CPEJICTB ISl PELEHUS
PAKTUYECKHX 33]1a4 MPO(eCcCHOHAIbHOM 1€ TEIbHOCTH
OIIK-7.2 PazpabaTbiBaeT aNropuT™MbI U IPOTPAMMBI ISl peIIeHUs TPUKIIAIHBIX 33134

Pa3JIMYHBIX KJIACCOB

OIIK-8 CniocoGeH npuHUMATh Y4acTHE B YIIPABJICHUHU MPOEKTAMU CO3JaHUs MH()OPMAIIMOHHBIX
CUCTEM Ha CTaAMAX KU3HEHHOIO 1IMKJIA;




OIIK-8.1 Omnpenenser, IUIAHUPYET, OCYIIECTBIISECT BBIIIOJIHEHHE U KOHTPOJb padoT 1
pEe3yNbTaTOB BBIMONHEHUsT TpoekTa coszganus MC Ha Bcex CTaausx W B
poleccax >KM3HEHHOT0 IIMKJIa MHPOPMAIIMOHHOMN CUCTEMBI

OIIK-8.2 PazpabarpiBaeT IMIaHOBYIO M OTUETHYIO JOKYMEHTAIIMU IO YIPaBJICHHUIO

MPOEKTaMU CO3JIaHUsI WH(OPMAIMOHHBIX CUCTEM HA CTATUSX KHU3HECHHOTO
UK




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— 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 | xourakTHAs pabota E 3 dopma TEKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ B . P Kon
S g ©fcamocroarenbHOM | ycmeBaeMocTu U
JUCLIATUINHBI 5 [ . | xomnerenuun
@) 2 £ paboThI MIPOMEKYTOUHOMN
nmab. |mpakr. | 3 @
Tlex. Z'g aTTecTaluu
3aH. 3aH. |Q &
1. OcHOBHBIE KOHCTPYKLHUU SI3bIKA
BBICOKOTO YPOBHS
1.
1.1 Hcropust BO3HUKHOBEHMS CamocTosTenbHOe
s3eikoB C u C++. AndaBur H3y4eHUe
SI3BIKA, KOHCTAHTBhI, yueOHOI U OIIK-7.1,
UACHTH()UKATOPBI, KITFOYEBBIC 1 2/21 5 HayqHOU TECTUPOBaHUE OIIK-7.2,
cinoBa. [lonsaTre nepeMeHHO, JUTEPATYPBI. OIIK-2.1
OlMMCaHHe IEePEMEHHBIX B 2. IloaroToBka K
porpaMme nabopaTopHOMY
3aHATHIO
1.2 Tunel paaaeix. Llemsle
THIIBI JaHHBIX,
KJaccupUKalys Ha 3HAKOBBIC
51 0e33HaKOBEIE,
npencrasienue B mamstu| 1 1
KOMITbIOTEpa. BemecTBeHHBIE )
CamocTosTenpHoe
TUNBI, TOHATHE MAaHTUCCHI U
MOpsAIKa VYkazarenu HBycHie IIpoBepka
OHE aIlI/I.I/I B3ATHUS ajpeca 1/; y1e6Hoi 1 l/lHIlI/IEE)I/lIl :J]I)HI)IX OIK-7.1,
agfﬂ ccaimn P 1 | 441 5 Hay4HOi 3aﬂa¥mﬁ OIIK-7.2,
pasap . JIUTEPATYPBHI. OIIK-2.1
Tlepeuncisiemsbrii THI TECTHPOBaHHE
. 2. IloaroroBka K
JMaHHbIX. THMm maHHBIX VOid.
nabopaTopHOMY
Beipakenus. OmnepaHipl U
3aHATHIO
OIEpALVH. VYHapusle,
OWHapHBIE W  TEpHapHbIC
onepauun. [IpeoOpazoBaHus
TUIOB ~ TNPH  BBIYHCICHHA
BbIpayKeHUI




1.3 Crpykrypa
C-mporpammer.  Omepartopsl
SI3BIKA C.
Omneparop-BeIpaxeHne, 1
COCTaBHOH ornepaTop. CaMOCTOi;TEHLHOG
Passersisronuecs WsyucHHe
anropHTanecxge " yae6HOi 1 IIposepka OIK-7.1,
KOHCTpyKIuu. OnepaTopsl | . WH/IMBUTYaJIbHBIX
u SI\)Izitch. ngnnqle)cxne 8/5,211 8 HayTHOH 3az(a¥n/n‘/'1 (2)11}[112-?221'
ANTOPUTMHYECKHE Z.ngzggzzizz « TECTHPOBaHHE o
KOHCTPYKIHH. Hukner ¢ 1ab0paTOPHOMY
MpepOBEPKOI, c SAHSTHIO
MOCTIPOBEPKOH, c
napamMeTpoM, C BBIXOJIOM H3
cepenunbl. Oneparopst While,
do while, for, break, continue.
Wroro no pasneny 14/11,21 18
2. OCHOBHBIE CTPYKTYPBI JTaHHBIX
2.1 MaccuBbl. OOBsIBIICHHE B 1.
mporpaMmme. Brrancnenne CamocTosaTenpHOe
WHJIEKCHBIX BBIPQ)KEHHH. usydeHue Tposepka
CranmapTHbie aITOPUTMBI yueOHOM U OIIK-7.1,
00pabOTKH  MacCMBOB  — 821 5 HaY4YHOH HHHHBHHWH}'HHX OIIK-7.2,
BBO/JI/BBIBOI, o0OHyJeHueE, JUTEPATYPHI. 3anatmn OIlK-2.1
TIOUCK 3aJJaHHOTO u 2. IMoaroroBka k TECTHpOBAFHC
JKCTPEMAIILHOTO  3HAYCHUS, nabopaTopHOMY
COpPTHPOBKA. 3aHATHIO
1.
CamocrosTensHoe
2.2 Crpykrypsl. OnucaHue B M3yg enme IIposepka OIK-7.1
mporpaMmme. OObeMHeHUS 21U 5 Y:Z fggﬁn WHIWBHUTYaIbHBIX OHK:Y'Z’
(union). BuToBBIE CTPYKTYPHI. JII/ITC)[I)aTprI 3aJaHui OHK-Z. 1’
BapuaHTHBIE CTPYKTYpPBI 2. TToAroToBKA K TECTHPOBAHHE
nabopaToOpHOMY
3aHATHIO
1
2.3 Meronsl jmoctyma K
3JIEMEHTaM MacCHBOB.
VYkazaTeaud Ha MHOTOMEPHBIC
MacCCHBBI. AnpecHas
apupmernka. J[uHaMuueckoe 1
BBIJICTICHUE MaMsTH. CaMOCTos;Tenbl-loe
Brigesnenue MaMsTH B yeHme
COOTBETCTBHE % THUTIOM yae6HOM 1 IIposepka OIK-7.1,
yKazaTeJsl. BIJICIICHHE N HHINBUIYaIbHBIX
aMsTH o 6 5 HayqHOH 3a;1a¥ml71 OIIK-7.2,
N JUTEPaTypBHIL. OIlK-2.1
HETHUITU3UPOBAHHBII 2. TToArOTOBKA K TECTHPOBAHHE
yKas3areb. OcHoBHbIE
OIIHOKH, CBsI3aHHbBIC c naGoparopHoMy
JMUHAMUYECKHAM  BBIZCIICHAEM SAMATHIO
MaMsTH. Junamuueckure
MAaCCHBBI. Peanuzanus
CTPYKTYpBl — OJIHOCBSI3HBIN
JINHEWHBIN CIIUCOK
Hroro no paspeny 16/31 15
3. Mertobl CTPYKTYPHOTO

ITPOrPaMMHUPOBaHUS




1.

CamocTrosTrenbHoe
n3yvdeHune
3.1  Tlonsrue HKLUH. N
ym yueOHOil u IIposepka OIIK-7.1,
OmpeneneHue M NPOTOTUI .
421 7 HAYYHOH uHauBuayansHeiX | OIIK-7.2,
(dhyHKIUH. [epenaya N
JIUTEPATypBHL. 3aJaHui OIIK-2.1
napamMeTpoB
2. Iloaroroska k
1a60paTOpPHOMY
3aHATHUIO
1.
3.2 Yxazarenu Ha (QYHKIHIO. CaMocTosTenbHOE
[IpenBapurensHas H3y4eHue
UHHMLHAIN3aHsd  [1apaMeTPOB yueOHOil u IIposepka OIIK-7.1,
(dhyHKIUH. OyHKIMH c 221 7 HAyYHOH uHauBuayansHeiX | OIIK-7.2,
MEPEMEHHBIM YUCIIOM JINTEPATYPEI. 3aJaHul OIIK-2.1
MapaMeTpoB. [lepenaua 2. [loaroroBka K
napameTpoB GpyHKIHH Main nabopaTopHOMY
3aHATHIO
HWroro no pazneny 6/411 14
4, Mertonast
00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaAMMHUPOBAHUS
4.1
OOBEKTHO-OPUEHTHPOBAHHBIH
MOIXOJ K 1
POrpaMMHUPOBAHHUIO. )
porp p CamocTosTenbHOe
Ionstue MHKAICYISIHH.
n3yJdeHune
OOBbsiBIICHUE Kilacca B SI3bIKE N IIposepka
C++. Unens! knacca. Ccruika yae6H0f 1 WHJMBHyaIbHBIX OIIK-7.1,
. : 6/21 8 Hay4IHOH . OIIK-7.2,
this. Konctpykrop. 3afaHui
JINTEPATYpPHI. OIlK-2.1
KoncTpykTop KOMMpOBaHHS. TECTUPOBAHUE
2. IloaroroBka
HectpykTop. Co3nanue
1ab0paToOpHOMY
KJacca «buroBoe
3aHATHIO
MHOXecTBO».  Joctym K
yyieHaM Knacca. OyHkoun —
Jpy3bs KJacca
4.2 HacnenoBanue. ba3oBeIit
U  TOpPOU3BOJHBIE  KIACCHI
Crerudukarust 1.
MPOU3BOHBIX KJIacCOB. CamocToATeNnbHOE
ocT K HacJleIOBaHHBIM n3yveHue
Hoctyn A i . IIposepka
KOMIIOHEHTaM 6a30BoOro yueOHOI U MBI TBHBIX OIIK-7.1,
knacca. COOTHOIICHHE MEXIY 6/21 8 HAyYHOM Ayanm OIIK-7.2,
3amaHui
6a30BbIMU U NIPOU3BOAHBIMU JUTEPATYPBI. OIIK-2.1
TECTUPOBAHUE
KJTacCaMH. 2. IloaroToBka K
ITocnenoBaTenbHOCTh BBI30BA 1a00paTOpHOMY
KOHCTPYKTOPOB u 3aHATHIO
JIECTPYKTOPOB JIsi OOBEKTOB
MPOU3BOIHBIX KJIACCOB
4.3 Tleperpy3ka orneparuii.
Hcnonb3oBanue METO/IOB
KJacca W APYKECTBEHHBIX 1.
GbyHKIH. [leperpyska CamocrosTensHoe
omepanuii  peoOpazoBaHU U3ydeHHe
pan peoop YHICHE IIposepka
THIIOB. [Iepeomnpenenenne yueOHOI 1 N — OIIK-7.1,
BBOJa-BbIBOJIa Ha s3bike C++. 6/21 8 HayJHOU ¥ N OIIK-7.2,
. 3amaHui
CraHgapTHBII  BBOJ/BBIBO/. JIUTEPATypBHI. OIIK-2.1
N TECTUPOBAHUE
DopmaTupyemblit BBIBO/I. 2. TloaroToBka K
Broa/BeiBOI c JIMCKa. nabopaTopHOMY
BBon/BeIBO A THIIOB 3aHATHIO
JaHHBIX, OIIpEeAETeHHBIX
MI0JIb30BaTENIEM
Uroro no pazaeny 18/611 24




Hroro 3a cemectp 18 |54/24,211 71 3a4€T
5. Pazpabotka MOJyJIbHOIO
IPOrpaMMHOTO 00eceueHust
1.
CamocrosTensHoe
n3yvdeHne
51 CoBpeMeHHBIE . IIposepka
HHCT, MeHTaJ‘ILHBIepC e/ICTBa y1ebHoi 1 UH 1/1131/1 EIl)J'H)HLIX OIK-7.1,
a3 §6yomn MO pml,[Horo 4 10/61 3 HaydHOl 8 34, Zg{nﬁ OIIK-7.2,
pasp Y JUTEPATYPBHI. A OIlK-2.1
MIPOTPaMMHOT0 00eCTIeYeHHs TECTUPOBAHUE
2. IMoaroroBka k
nabopaTopHOMY
3aHSITHIO
1.
CamocrosTensHoe
5.2 IMonsTHE U3yUYCHHE
N N IIposepka
MHOro(aijloBoro  ImpoekTa. yueOHO U OIIK-7.1,
. WHIUBUAYATbHBIX
Bpemst xu3zHu u  00aacTh 4 421 3 HAY4YHOM . OIIK-7.2,
3amaHui
BUJMMOCTH  JIOKAJIbHBIX U JUTEPATYPHI. OIlK-2.1
TECTHUPOBaHHE
ro0abHBIX 00BEKTOB 2. MoaroroBka k
nabopaTopHOMY
3aHATHIO
1.
53 Hcnonp3oBanue CaMmocrosTensHoe
MIPOCTPAHCTB HMeEH. n3yJdeHune
pocTp yrenr IIposepka
CraHmapTHOE MPOCTPAHCTBO yueOHOH U N — OIIK-7.1,
HAMEH. TTonp3oBarensckue 4 421 3 HAY4YHOM Y N OIIK-7.2,
3amaHui
MPOCTPAHCTBA HAMEH. JUTEPATYPHI. OIlK-2.1
TECTHPOBaHHE
BroxxenHele  mpocTpaHCTBa 2. IMogroroBka k
UMEH nabopaTopHOMY
3aHATHIO
1.
CamocrosTensHoe
54 HPEKTUBBI H3y4eHUe
Aup i . IIpoBepka
npenpoueccopa. Jupexrtusa yueOHOI U S — OIIK-7.1,
#include. Tupextusa #define. 4 421 3 HaYYHON AWIBHAYa: OIIK-7.2,
3agaHui
YcnoBHbIE TINPEKTHBEI TUTEePaTYpPHI. OIlK-2.1
TECTHPOBaHHE
rpenpoueccopa 2. IloaroroBka K
nabopaTopHOMY
3aHATHIO
1.
CaMocrosTensHoe
5.5 IIlabnonsr KITHH. W3y4eHUe
ymxu i . IIpoBepka
OcHoBHbIE MOHSATHSL. y4eOHOi u N — OIIK-7.1,
TTapameTpsl 1a0JIOHOB. 4 4/41 3 HAyYHOH A yan OIIK-7.2,
3agaHui
[ITabnoubr knaccos. Ilpumep JTUTEPaTypPHI. OIlK-2.1
. TECTHPOBaHHE
KOHTeWHepa stack 2. TloaroroBka K
nabopaTopHOMY
3aHATHIO
5.6 Bubmoreka STL. 1
Hreparopsl, aNTOPUTMBI, )
patop P CamocTosTenbHOe
KOHTEHHEPHI,
(YHKIMOHATBHBIE  OOBEKTHI HsyHcHne IIpoBepka
KonteitHepaple  Kiacchl B. y1eOHoi u WHAUBUYaJIbHbBIX OIIK-7.1,
p 4 | s/4m 1,3 HayqHO# fBHyam OIIK-7.2,
CO-BPEMEHHBIX 3agaHui
JIUTEPATYPBHI. OIIK-2.1
koMmusiTopax.  O6paboTka TECTUPOBAHNE
N 2. IloaroroBka K
HCKITIOYUTENHBIX CHTYAIIHH.
N nabopaTopHOMY
T'enepanyst HCKITIOYEHHH.
o 3aHATHIO
IlepexBat uckmroueHuit
Hroro no pazneny 24 | 34/201 16,3

6. Pa3paboTka npHIOKEHHH B

cpene nmporpaMMmupoBanus Qt




Wzyuenne

IIposepka otyéra 0

6.1 Beemenune B cpeny OIIK-7.1,
paspaboTii Qts. 2 8 1 | pyxosoxctsa no BBITIONTHEHHH OIK-7.2,
CranmapTHble OUOTHOTEKH paote B cpene Qtf - aGopatopHoii OIlK-2.1
5 paboTHI
6.2 Pazpabotka Wzyuenne IIpoBepka otyéra o OIK-7.1
rpaduuecKoro 2 1221 1 | pyxosoxctsa no BBINOJIHEHUN OHK-7.2’
H0JIb30BATENLCKOTO pabore B cpene Qt| smabGoparopHoit OHK-Z. 1’
uHTEepdelica MPUIOKEHUS 5 paboThI '
OIIK-7.1,
6.3 OOpaboTka COOBITHH, Pabora Haz IIpoBepka OIIK-7.2,
pabora c TalkMepoMm, 2 8 1 | unauBHAyaNbHBI MPOCKTHOM OIlK-2.1
rpaduKoii ¥ 3ByKOM MIPOEKTOM JOKyMEHTalluU OIIK-8.1,
OIIK-8.2,
. OIIK-7.1,
Pabora Hax Tposepka otuera o OIIK-7.2
2'4 Sprzgggiuﬂﬂ floctyia Kk 2 8/3,51 1 |unmuBHIYaIbHBIM - I;Iaf;Te Hif[mM OIIK-2.1
asam Jia. MIPOCKTOM AUBHIyal OIIK-8.1,
MIPOEKTOM OTIK-8.2
Onetica OIK-7.1
6.5 Hacrpoiiku npuioxeHus, PaGoTa Hax MPE3EHTALuU OHK-7.2'
OpTaHM3alMs TECTHPOBAHUS, 2 15/31 T ap—— pe3yJIbTaToB OIK-21
WHTEPHAIM3ANUS 1 MUTPALUS HpoEKTOM paboTHI HAxL OIK-8.1
Ha pa3HYHbIE TIAaTHOPMBI MHIUBHIYAIbHBIM PO
IIPOEKTOM OlK-8.2,
HWroro no pazneny 10 |51/13,51 5
HWroro 3a cemectp 34 |85/33,5U 21,3 9K3aMeH
Hroro no nucruIinae 52 139/57, 92,3 3a4eT, DK3aMeH

1!




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
JTUCHUTUTMHAPHON JIOTMKE, 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 MaTepuaia, IPEANoiaralonee M0CTaHOBKY
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.

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

Nudopmannonnas cucrema - EnnHoe okHO 10CTyIa K URL: htto://window.edu.ru/
nH(GOPMAIIMOHHBIM pecypcam - TP T

ITouckoBas cucrema Axamemusi Google (Google

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

Scholar)

HaLII/IOHaJ'IBHa}I I/IH(I)OpMaLII/IOHHO-aHaJ'II/ITI/I‘-IeCKaH URL

cuctema —  Poccuiickmii  WHJEKC  HAYyYHOTO h s . .
ttps://elibrary.ru/project risc.as

mutupoBanus (PUHI) P y-Tu/project_ P

OnexktpoHHas 0a3a mnepuoandeckux wuzgaHuii East

View Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIFOUAET:

JIeKuMOHHAs ayAUTOpUS — MYJbTHUMEIUIHbIE CpPEACTBA XpAaHEHWs, IMepelayd U
npecTaBiIeHus HHpOpMaIum.

VY4yeOHble ayIuTOpUM A IPOBENCHUS J1a0OpPATOPHBIX 3aHATUH, TIPYIINOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAllM, TEKYIIEro KOHTPOIS M MPOMEXKYTOYHOW AaTTeCTaluu:
nepcoHanbHbie KoMibioTepsl ¢ maketom MS Office, MySQL Workbench Community Edition,
I'padux-crymuo Jlaiit, 1C: Ilpeanpusitue 8 ¢ BbiIxogoM B HMHTEpHET M C JOCTYNOM B
JIEKTPOHHYI0  MH(OpManMOHHO-00pa30BaTeNbHYl0  cpely  yHuBepcutera.  Kommiekc
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
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Ui  XpaHeHHS W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
000pyIOBaHUS: CTEIUIAXKH JUISl XpaHEHHs! yUeOHO-HAIIIAHBIX TOCOOUN U y4eOHO-METOINYECKOM
JOKYMEHTAIUH.



Ipuioxkenne 1
YueOHO-MeTOANUYECKOE o0ecrneueHue CaMOCTOATEJIbHON pacoThI
O0yJaronuxcsa

ITo mucuumumnbae «IIporpammupoBaHue» NpeaycMOTpEeHa ayIUTOPHAs U BHEAYAUTOPHAs
caMocCTosTeNIbHas paboTa 00ydJaroIMXCs.

AyIUTOpHAs CAaMOCTOATENIbHAS padoTa CTYJCHTOB MPEAIOJaraeT pelieHHe KOHTPOJIbHBIX 3a/1a4
HAa JIA0OPATOPHBIX 3aHSATHUSX.

[TpumepHbIe ayTUTOPHBIE KOHTPOJIbHBIE paboThl (AKP):
Pa3zpea 1.
1. Ilo u3BeCTHOMY pajuyCy ONPECNIUTh UIMHY OKPYKHOCTH, IUIOIIAJb Kpyra, IJIOLIAdb

MMOBEPXHOCTHU chephbl U 00BEM IIapa.

2. lano HaTypanbHOoe K — kosnnuyecTBO ceKyHA. OnpeaeauTh CKOJIBKO 3TO COCTABIISAET YacoB,
MUHYT U cekyHa. Hanmpumep, 4000 cexynn — 3to 1 yac, 6 munyt u 40 cexynn. Mcnionbs3oBarh He
Oonee 4-X apuPMETHUSCKHUX OTICPAITHIA.

3. OnpenenuTh CKOJBKO JIET MOHAI00UTCS 11axy, 4ToObl coOpaTh ypoxkail 3epHa, TpeOyeMblii
nzo0perareneM maxmar. CuyuTaTh, 4YTO CpeAHETr0A0BOM cOop coctaisieT 70 MIIH. TOHH, a Ha 1
rpamm npuxoautcs 10 3epeH.

4. BeIUHCIUTE 3HAYECHHUE BbIPAXKCHUA:

= 2 3
asm b+cosb 4 3/b2

a -tgb
1_evVa

KouTponbHsiit npumep: npu a=b=0.5 y=1.214
5. JlaHO BpeMsi — J1Ba IIEJIBIX YMCIIa KOJMYECTBO YacoB U MUHYT. HeoOxoanMo onpeaenuTsb
MEHBILIHUI yTroJl MeKIy 4acOBOM M MUHYTHOM CTpesKaMy Ha lugepOiare yacos.

6. Jlano neiictButensHoe uucio E (E>0). Heo6Xxoaumo BBIYUCIUTH CIEAYIOUIYI0 CYMMY:

n -1
KaXJ10e ciaaraeMoe paccumthiBaercs mo ¢popmyie: 1/3  *cos 3" |, rae n mensercs ot 1 10
OeckoneuHoctH ¢ maroM 1. Cieayer y4ecTb TONBKO TE€ CllaraeMble, B KOTOPBIX MHOXXHTEIb

n
1/3 wumeeT BeMMUMHY HE MEHbIIYIO, yeM E.

7. Jano nenoe unciao M>1. Ilonyunts HaubombIee neioe k, mpu koropom 4K <M.

8. Jlaubl monoxuTeNnbHbIe AeicTBUTeNbHBIC uncia A, X,E. B nocnenoarensuoctu 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 IEPBBIN WICH

y(n)* —y(n—-1)°|<E.

9. YUucmo Ilm  Beumchsiercs 1o  dopmyne  ['peropm  crnemyronum oOpazom:
PI=4(1-1/3+1/5-1/7+1/9-...), npuyem, 4eM OOJIbIlIE CIAaraeMbIX B CKOOKaX, TEM BBIIIEC TOYHOCTb

y(n), IUIst KOTOPOTO BBIMOJIHEHO HEPABEHCTBO



BBIYHMCJIICHHUS YHUCJIa HI/I OHpeHeHI/ITL MHUHHUMAJIBHOC KOJIMYCCTBO CJIara€MbIX IJISI BBIYUCICHUA HI/I
¢ ToyHocTtrio 0.01

10. Jlana mocnemoBaTeNbHOCTh, cocTosimas u3 apooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MHUHUMAJIPHOE KOJMYECTBO 3JICMEHTOB IOCIEAOBATEIBHOCTH HYXHO CIIOXKHTh, YTOOBI CymMMa
IIPEBBICUIIA 3a/laHHOE YuCIIo S > 17
Pa3nen 2.

1. [Jano N nelcCTBUTENbHBIX CIy4allHbIX 4ucen B auana3zoHe ot -100 mo 100. Haiitm
MUHHUMAJIbHOE TIOJIOKHUTEIHHOE YUCIIO U MAKCUMAIBbHOE OTPUIIATEIILHOE YUCIIO.

2. Jlano N mensix ciiydyalHbIX yucesl B auana3zoHe ot 1 mpo 100. HailTu cyMMy 4YeTHBIX U
KOJIMYECTBO HEUETHBIX YMCEI.

3. Jano N nelcTBUTENBbHBIX Cly4allHbIX uucesn B auarna3zoHe oT 1 mo 10. Bce amemeHTHI
MOCJIEIOBATEIbHOCTH, 3HAYEHHE KOTOPHIX MEHBIIE ABYX, 3aMEHUTh Ha HOJIb, KpOME TOrO,
MOJIYYUTh CYMMY DJIEMEHTOB, HAaXOISIIUXCS B AHAamna3oHe oT 3 10 6, a Takke MOJCUUTATh UX
KOJIMYESCTBO.

4. Jlan onHOMepHBIA MaccuB U3 N JIEHCTBUTENIbHBIX CIIyYailHBIX YMCEN B IMana3oHe ot 1 1o
50. HaifTu MUHUMAJIBHBIN 3JIEMEHT CPEIU JIEMEHTOB C HEYETHBIM MHJEKCOM M MaKCHUMAaJIbHBIN
CpEu AJIEMEHTOB C YETHBIM.

5. Jan onHoMepHBIM MaccuB U3 N ClydailHbIX JEUCTBUTEIBHBIX YHCEI B TUANIa30HE OT -4 110
8. BeiBecTu B mopsike HeBo3pacTaHus (yObIBaHHs ) SJIEMEHTBI, MOAYJIb KOTOPBIX OoJbIie 2.

6. Jluga rpynmbel ydyamuxcss M3BECTHBbI TOJOBBIE OLIGHKH [0 CIEIYIOIIMM IpeaMeTaMm:
MaTemaruka, (usuka, xumus, uHpopmaruka. OTOOpaTh KaHAUAATOB Ha OJUMIOHAABI (C
OTJIMYHBIMU OLIEHKAMH) 10 KaXKIOMY U3 IPEIMETOB.

7. Jlna rpynmsl y4amiuxcs H3BECTHBI TOJOBBIE OLEHKH I10 CIEAYIOLUIUM IpPEeIMETaM:
MaTemaruka, pu3uka, Xumus, MHpopmaruka. HaifiTu cpeiHIo B Ipymie OLeHKY M0 KaKIAOMY U3
IIPEIMETOB.

8. CnoprcMeHbl Ha COpPEBHOBAHHMSX COBEPIIAIOT 6 TMONBITOK B MPBDKKAaX B JJIUHY.
OnpenenuTts Ty4IIANA pe3yapTaT sl KaXKI0T0 yYaCTHHKA.

9. Jlnga rpynmbl y4yamMxcs M3BECTHBI T'0JIOBBIE OLIEHKM IO CIEAYIOUIUM IpeaMeTaMm:
MaTteMaTHka, pusmka, Xxumus, nHpopmartuka. Haiftu B rpymnme cpeaHior OLEHKY Ul KaXKIoro
y4amierocs.

10. [lns rpymnmbl pUpM U3BECTEH KypC UX aKIMH 3a Ka)Kbli U3 MECALIEB KaJIEHAApHOTO rojia.
CocTaBuTh cMCOK TeX (GUPM, Kypc aKIIMi KOTOPBIX BCE BpeMs MOBBILIAJICSA (T.€. KypC 3a KaXKIbIi

MOCJICTYIONTUI MeCsIl OOJIbIIe, YeM 3a TIPEABIAYIINN).
Paspean 3.

1. Jlano N necsaTkoB nenbix yucen. OnpeaenuTh, CKOJIbKO U3 HUX MOTYT COCTaBISThH
reoMeTpuyecKyto nporpeccuro. [IpoBepky opopMuTh B BUIe PYHKIUH.

2. Jlano N necsatkoB menbix uymcen. ONpenenuTh, CKOJIBKO M3 HUX MOTYT COCTaBIISITh
apudmeTHueckyo mporpeccuto. [IpoBepky ohopMuTh B BUE PyHKIUH.

3. Hano N gecarkoB menbix uncen. OmnpeaennThb, CKOIbKO U3 HUX MOTYT COCTaBIISATH PsI
O®ubonauuu. [lepBoe umncno dubonayuu pasHo 0, Bropoe — 1. Kaxmoe mocnemyromiee paBHO
CyMMe JIBYX npeapiaymux. [Iposepky ohopMuTh B BUie (YHKIIHH.

4. Jano N map ymcen, MpeACTaBISIONUX COO0N KOOPAUHATHI TOYEK Ha TutockocTr. Haiitu R

— paauyc HaMMEHbIIEN OKPYKHOCTH € EHTPOM B Hayajie KOOPANHAT, B KOTOPYIO MOIMAJa0T BCE
tTouku. Ornpenienenne pacCTOsIHUA OT TOYKH J10 Havyaja KOOpAUHAT 0(OPMUTH B BUE (DYHKIIHH.



5. M3BecTHBI OLIEHKM TpyINIBl CTYAEHTOB 3a ceccuto. B rpynne 20 cryaeHToB, B ceccuu 4
sk3aMeHa. OnpenenuTh CyMMapHyo CTUTIeH 0. CYuTaTh, YTO CTUICHIMS B pazMepe R pyOnei
HAYUCIISAETCSl CTYJAEHTaM, CHABLIMM CECCHIO 0€3 TPOeK, a OTJIMYHHUKHU I0JIy4aloT CTUIIECHIUIO,
noBbIlIeHHYIO Ha 25% . [loacuer ctunenuu cryaeHta opopMuTh B Buae QyHKIUU.

6. U3BecTeH pacxol DSJIEKTPOSHEPTHU IO BCEM KBapTHpam 24-X KBApTUPHOTO JOMa.
Onpenenuth CyMMapHyH IUIaTy 3a anektpudecTBo. IIpu pacxome no 100 kBt*u Ha yenoBeka
6epercs Tapud R komeek 3a 1 kBt*u, B cirydae npeBbiieHrst HOpMbI Tapu@ Bo3pacraet Ha 20%.
[Toxcyer mnatsl A KBapTUPbl  OQOPMUTH B BUIE QYHKIUU.

7. VI3BecTHa exeMmecsyHas 3apabOTHas IUlaTa TepcOHAla MPENNpUATHS B TEUYCHUE
KaJIeHJAapHOro rofa. BeiBecTu haMuimu Tex COTPYAHUKOB, Y KOTOPBIX TO0Bas 3apadoTHas I1aTa
Bblllle cpenHel. CuuTaTh, YTO IUTAT NPEANPUITHUS cocTaBisieT 7 denoBek. [lomcuer romooit
3apIiaThl paOOTHUKA OPOPMHUTH B BUAC (PYHKITHH.

8. M3BectHa exeMmecsyHas 3apabOTHas TIUIaTa TIEPCOHANA MPEANPHUATHS B TEUYCHHE
KaJeHJapHOro roja. BeiBecTw (aMmiauu COTPYAHMKOB C MHUHUMAJIbHOM M MaKCHUMAaJIbHOM
roJI0BO# 3apaboTHOM miaToi. CunTaTh, 4TO ITAT MPEAIPUATHS cocTaBiseT § yenoBek. [logcuer
roJI0BOH 3apIuiaTsel pabOTHUKA O(OPMUTH B BUJIE (DYHKIIMH.

9. Jlan omHomepHbIi MaccuB u3 100 cimy4aifHBIX IENBIX YUCEN B QUama3oHe oT 5 1o 25
BKJIFOUMTEIbHO. BBIBECTH Bce Ymclia, KOTOpPble MAaKCMMAaIbHO YacTO BCTPEYAIOTCS B MacCUBE H
KOJIMYECTBO UX NoBTOpeHM. Iloacuer xonnyecTBa MOBTOpPEHUM AJi uuciaa OPOPMUTH B BUJIE

byHKIHH.

10. Jlan ogHOMepHBIH MaccuB u3 150 ciay4allHBIX HENBIX 4YHced B auamna3oHe oT 14 mo 37
BKJIFOUUTEIbHO. BbIBecTH Te umcia, KOTOpble Haubojiee PEeIKo BCTPEYAIOTCS B MAacCUBE U
KOJINYECTBO MX MOBTOpeHHH. [lojcuer KonmyecTBa MOBTOPEHUN JUIS Yncia O(GOPMUTH B BHIE

byHKLINN.
Pazpnen 4.

1. Co3maTh Kjacc AJig XpaHEHUs! KaJleHJapHbIX aaT. O0ecnednuTh BO3MOXHOCTh pabOTHI €
JaTaMH B Pa3IMYHBIX (hopMaTax, U3MEHEHHsI 1aThl Ha 33JJaHHOE KOIM4YecTBO nHel. [leperpy3utsb
OTIEPALINIO «—» TSI HAXOXKJIEHHUS PA3HOCTHU JIaT U ONepaliu cpaBHeHus. /[ kiacca onpenenuThb
onepatop <<. Ctanmaptabie GyHKIUHU U TUTBI C 1715 paboThI ¢ JaTaMH HE UCTIOTIb30BaTh.

2. Co3nath KJilacc JUisl XpaHEHUsl CTPOK. 3aporpaMMHpOBaTh METO/IbI ITOMCKA MOACTPOKH,
KONMPOBAHUS, 3aMEHbl W YyJAJIEHUS 33JaHHONW MOJCTPOKH, OIpPENEeNEeHUsI JJIUHBI CTPOKH.
[Teperpy3uthb onepamuio «+» JUisi KOHKaTeHallUuu CTPOK, OMEepalli0 IPUCBAUBAHUS U OIEPALIHIO
UH/IEKCHPOBaHUs (T.K. ONEpaTOp B3ATHUS MHICKCA MOXKET MOSBIATHCS Kak CleBa, TaK U CIpaBa OT
orepaTopa MpUCBanuBaHus, TO PyHKIHUS T0/DKHA Bo3Bpaarh Char&) ¢ mpoBepKo# JOMyCTHMOCTH
UHJIEKCA.

Pasneua S.

1. Cozpmarh Kjacc JUIsl XpaHEHUS OJHOMEpPHBIX IIEIOYMCIEHHBIX MaccHBOB. ObecnednThb
BO3MOXXHOCTh 3aJlaHUsl KOJMYECTBa 3JEMEHTOB M 0a30BOM MHJEKcallMu. 3anporpaMMHpOBATh
METO/Ibl IOMCKA IEMEHTOB U COPTUPOBKHU. [leperpy3uts onepannn Uit CJI0KEHUS U BBIUNTAHUS
BEeKTOpOB. [leperpy3uTh onepanvio WHACKCUPOBAHUS (T.K. ONEPATOp B3ATHUS HHAEKCA MOXKET
HOSABIATHCS Kak ClieBa, TaK M CIpaBa OT oOlepaTopa NpUCBAaUBaHMsA, TO (YHKLIHS OJDKHA
BO3Bpamiarh iNt&) ¢ mpoBEpKOi TOMYCTUMOCTH HH/IEKCA.

2. Coznath Kjacc Juist XpaHeHus: OObIKHOBEHHBIX Ipo0Oeil. 3anporpaMMupoBaTh METOL
cokpateHus apoou. [leperpysuts apudmerndeckue onepannu. s kiaacca onpenenuThb
oneparop <<. [IpenycMoTpeTh BO30YKI€HNE UCKIIOUUTEIbHBIX CUTYalUH (IIPU JIeJIEHUH Ha HOJIb,
NIEPETIONIHEHNN ).



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: Cnoco0eH HCI0JIB30BATH COBPeMeHHbIe MHGOPMALMOHHbIE TEXHOJIOTHH U
NporpaMMHbIe CPeACTBA, B TOM YHCJIe 0Te4eCTBEHHOI0 IPON3BOACTBA, P PellleHn U
3a/1a4 NpogecCHOHAIBLHOM /1eSITeJIbHOCTH

OIIK-2.1

[Ipumensier
COBPEMEHHBIE
UH(pOpPMalLMOHHbIE
TEXHOJIOTMH U
IIPOrpaMMHBIE CPEICTBA,

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

Hepequb meopemu4yecKkux 6onpocoe

10.
11.
12.
13.

14.

OnemeHTHI A3b1ka CHu. KoHCTaHTHI,
UICHTU(PHUKATOPHI, KITIOYEBEIE CIIOBA.

Tunel JaHHBIX U KX 00bIBIcHUE. 1lenbie u
BCIIIECTBCHHBIC TUIIBI. [lepeduncIisiemMblii THII.

Turbl TaHHBIX U UX OOBSABJICHUE. YKa3aTeIH.
Omnepanuu pazaapecanuu 1 ajgpeca. AnpecHas
apudMeTHKa.

Boipaxkenus. Onepanasl 1 onepanuu
(ynapuble, OuHapHble, TepHapHbie). [IpaBuna
npeoOpa30BaHUs THUIIOB.

Oneparopsl s13p1ka Cu. OnepaTop BeIpakeHHE,
COCTaBHOM OIIEpaTop, ONEePaToOphl YCIOBHOIO
nepexona.

Opranunzanys QUKINYECKUX BBIUUCIUTEIbHBIX
MIPOLIECCOB € MOMOIIbI0 onepaTopos for, while,
do while.

Opranusanus BBO1a-BbIBOJA B si3bIke CH.
®opmaTHBIN BBOI-BBIBOJ.

MaccuBsl. THIEKCHBIE BEIDAKEHHSI. XpaHEHHE
B [TaMATH OJHOMEPHBIX U MHOTOMEPHBIX
MacCHBOB.

MaccuBbl. OCHOBHBIE aJITOPUTMBI UX
00paboTku. BBOJI-BBIBO/I, IOUCK IKCTpEMyMa,
COpPTUPOBKA.

CtpyKTypbl U 00beIMHEHUs. BapraHTHbIE
cTpykTypsl. [Tomnst 6utos.

[IpaBuina onpeneneHuss NEPEMEHHBIX U TUIIOB.
Nuannmanusanus JaHHBIX.

Omnpenenenue 1 BHI30B (PYHKIUIA.
dakTryeckue U GopMaIbHBIE ITAPaMETPHI.

Omnpenenenne u BpI30B GyHKINHN. [lepemaua
MacCHBOB M yKazaTelsiell Ha (yHKIIHH.
Omnpenenenue 1 BHI30B (PYHKITUIA.

IIpenBapuTenbHas HHULMANIA3ALMS
napaMeTpoB, (YHKIMHU 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. [lepegada mapameTpoB GyHKIUH
main.

Bpewmst sxxu3Hu U 007aCTh BUTUMOCTH
MIPOrpaMMHBIX 00BbEKTOB. Kimacchl mamsiTH.
WMuunimanuzaius riao0albHbIX U TOKAIbHBIX
TIEPEMEHHBIX

Jnaamuyeckue 00beKThl. CII0COObI
BBIJICJICHHS M OCBOOOJKICHHSI ITAMSITH.
JIMHEeWHBII OMHOCBI3HEIA CIIUCOK.
Jlunamuueckne MaccuBbl. OCOOCHHOCTH
BBIJICJICHHSI K OCBOOOK/ICHHUS ITAMSITH JIJIS
MHOTOMEPHBIX MaCCHBOB.

JIupeKTHUBBI IpenpoIeccopa.
MakpoonpeneneHus.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIXOT K
nporpamMmupoBanuio. Kiaccel.
OOBEKTHO-OPUEHTUPOBAHHBIHN MOIX0]T K
IporpaMMUpPOBaHUI0. HUTIHATH3AIHS 1
pazpyuienre 00beKToB. KOHCTPYKTOPHI U
JECTPYKTOPBI.
OOBEKTHO-OPUEHTUPOBAHHBIN MOXO K
nporpaMMupoBaHuio. OrpaHuYeHHs JOCTyma
K WieHaMm kJacca. [py3bs kiacca.
OOBbEKTHO-OPUEHTUPOBAHHBIN OJIXO]] K
nporpamMmmupoBanuto. Hacnenosanue.
[Teperpyska omnepariuii.

Opranu3zanus BBoJa-BbIBOA Ha si3bike C++.
IToToku BROAA-BBIBOA.

[[Tabnoub! QyHKITHIA.

[[Ta6I0HBI KITaCCOB.

bubnmnoreka STL. [Ipyrue 6ubnuorexu
KOHTEHHEPHBIX KIaCCOB.

O0paboTka UCKITIOYUTENBHBIX CUTYyaIlUH

IIpakmuueckue 3a0anus

1.

Co3narts Kinacce U1l XpaHEHUs TEMIIEPATyp B
mkanax [lenscus u ®apenreiita (mpu nepeBoie
n3 mkaisl Lenbcus B mkany @apenrenra
HCXO/IHOE YHCII0 YMHOXKAIOT Ha 9/5 u
npubasisitor 32). Jliist kiacca onpeaenuTh
apupMeTHYECKUE OTepalliy U ONepau <<.
Co3nars Kinacc 1l XpaHEeHHs Macc Tell B
rpammax, KuiorpaMMmax 1 ToHHax. [l kimacca
oTpeAenuTh apupMeTHuyecKue onepanuu u
onepanuio <<,

[Ieperpy3uth onepanuio «*» s Kinacca
matrix, OCyIIECTBIISIONTYIO0 IEPEMHOXKECHHE




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

MaTpul. B cirydae HEBO3MOXKHOCTH 3TON
orepanuu — BO30YAUTH UCKITIOUCHHE.
Co3aatk (QyHKIHIO, OCYLIECTBISAIOILYIO
BBIYHCIICHHE KOPHEH KBAJpaTHOIO YPaBHEHHUS.
B ciayyae HEBO3MOXKHOCTHU ATOM ONEepaliuii —
BO30YAUTH UCKIIIOUCHHE.

CozpaTe Knacce 1JI1 XpaHEeHUs LEIIbIX YUCel B
JIBOMYHOU U JIECITEPUIHON CUCTEMAX
cuncienus. /s kiacca onpenenuTsb
apu(pMeTHUECKUE OTIepaIH U ONepaluio <<.
CozpaTse Knacce 1J11 XpaHEeHUsI MHOYKECTBA
IPOCTBIX YKCEN 3a/1aHHOT0 J1Malla30Ha.
Onpenenuts METOBI IPOBEPKU
IPUHAJJIEKHOCTH 33JaHHOIO YHCiIa JUana3oHy,
OIIpeACIICHUS KOJIMYECTBA YUCEIL, TIOJIyUEHUs
IPEBIIYILEro U cleAyroero yucna u t.4. s
KJIacca OIIPEAEINUTD OIepalnio <<.

Co3natp mabIoOHHYIO (PYHKIUIO 715
HaXO0XJICHUsS BCEX MHJEKCOB MUHUMAaJIbHBIX
(MakCUMaJIbHBIX ) 3JIEMEHTOB OJHOMEPHOIO
MaccHBa.

CoznaTh Kiace Ui reHepaluy HeblX U
BEIIECTBEHHBIX YUCEIl U3 33JaHHOTO
Jrana3oHa.

Co3aath (yHKIIHIO, OCYIIECTBISIONIYIO
HAax0KJICHHE KOPHEN CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHMH (J1Ba HEM3BECTHBIX). B ciryuae
HEBO3MO>KHOCTH 3TOI onepanuu — Bo30yIUTh
UCKJIIOYCHHE.

Co3narb QyHKIUIO JJIs1 BEIYUCTIEHUS 3HAYCHHS
OIIPEAEIEHHOr0 UHTErpajga METOI0M
MPSMOYTOJIbHUKOB. OJTHUM U3 TapaMeTpoB
9TON (PYHKLMU TOJKEH ObITh yKa3aTelb Ha
MOIMHTErPAIbHYIO (QYHKIIHUIO.

Co3aatk (GyHKIHIO U1l BBIYMCICHUS 3HAYCHUS
KOpHS HenuHeitHoro ypaBHeHus f(x)=0
METOJIOM IOJIOBUHHOTO AeneHus. OJHUM U3
TapaMeTpoB 3TON (QYHKIIMH JTOJDKEH OBITH
yka3zaTenb Ha QyHKIMIO f(X).

CoznaTh QYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS
JKCTpeMyMa HenuHeHoro ypaBHeHus f(x)=0
METOJIOM JIelIeHHsl Ha Tpu YacTu. OAHUM U3
napaMeTpoB 3TON (GYHKIUU TOJIKEH ObITh
yKazaTenb Ha pyHkiuio f(X).

CoznaTh Knacce AJ11 XpaHEHUs! CKOPOCTEN TEIN B
M/c u KkM/4. []ist kitacca onpeaenuTh
apu(pMeTHYECKUE OTIepaly U ONepaIfi <<.
Cozpmate Kjacc Il XpaHEHUS MHOXKECTBA

TPEYTOJbHUKOB.  TpEyrojibHUKH  3aJar0TCs
KOOpAMHATamMu BeplMH. Eciaum  3agaHHbBIA




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

15.

16.

17.

18.

TPEYroJbHUK HE CYIIECTBYeT — BO30YAHUTH
uckmouenue. PazpaGorateh Meronsl nojacyera
IUIOLIAAU U IIEPUMETPA.

Co3pmarh Knacc s XpaHEHUs KaJleHIApHBIX
nat. OOecrneynuTh BO3MOXKHOCTH pabOTHI ¢
JaTaMH B Pa3HuYHBIX (opmarax, W3MEHEHUs
JaTel Ha  3aJlaHHOE  KOJMYECTBO  JIHEH.
[Teperpy3urts onepanuio «—» I HaXO0XKACHUSA
pa3HOCTM JaT W oOlepauuu cpaBHeHud. Jid
KJiacca OIIpeCINTh oreparop <<
Crangaprabie pyHkiuu ¥ TUIBI C 171 paboThI C
JlaTaMH HE HUCII0JIb30BaTh.

Co3pmate  Kjacc Uil XpaHEHHs  CTPOK.
3anporpaMMHpOBaThH METO/IbI MOMCKa
IMOACTPOKH, KOIMUPOBAHUSA, 3aMCHDBI U YAAJICHUA
3aI[aHHOI>i MMOACTPOKHU, OHNPCACICHUA IJINHbI
crpoku. Ileperpy3uth omepamuio «+» s
KOHKaTCHAIUH CTpOK, OIepaIHio
MPUCBAUBAHKS U OMEPAIMI0 WHICKCHPOBAHUS
(T.x. omeparop B3SATHS HHICKCA MOXKET
MOSIBIISITECSL KAk CjieBa, TaKk W COpaBa OT
oreparopa MpUCBauBaHus, TO PYHKIHUS TOJDKHA
BO3BpAIlaTh char&) c MPOBEPKO
JOTYCTHMOCTH MHJIEKCA.

Coznate Kilacc JUIsl XpaHEHUS OJHOMEPHBIX
LEJIOYUCIIEHHBIX ~ MaccuBoB.  OOecrneunThb
BO3MO>KHOCTb 3aJJaHHsI KOJIMYECTBA DJIEMEHTOB
u 0a30BOM HMHJAEKCAIMH. 3alporpaMMHUpOBATH
METOJBl TOUCKA D3JIEMEHTOB M COPTHPOBKH.
[leperpy3utrbs omnepanuu A CIOXKEHUS U
BBIUMTaHUS BEeKTOPOB. [leperpy3uts onepamuio
WHJEKCUpOBaHUs (T.K. OIepaTop  B3ATUSA
MHJIEKCA MOXET MOSIBIISIThCSI KaK clieBa, Tak U
cIpaBa OT oIepaTopa NpHUCBaMBaHHS, TO
GyHKIMST JODKHA — BO3BpamaTth  int&) ¢
IIPOBEPKOM TOITyCTUMOCTH NHIEKCA.

Co3matp Kiacc Ui XpaHEHUsT OOBIKHOBEHHBIX
npo0eit. 3anporpaMmMHpoOBaTh METOJ
COKpaIlleHH Ipoowu. [Ieperpy3uts
apu¢pmernueckue onepauuu. Jlng  kiacca
onpeaenuTs oneparop <<. IlpegycmoTpeTh
BO30YXK/I€HHME HCKIIOYUTENbHBIX  CHUTyallui




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

(pu AeneHuy Ha HOJIb, IEPEIIOJIHEHUN )

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

Hepequb meopemu4yecKux 6onpocoe

1.

10.

11.

12.

13.

14.

15.

OnemeHTHI s13b1ka Cu. KoHCTaHTHI,
UACHTU(PUKATOPHI, KIIFOYEBBIE CIIOBA.

Tumnb! faHHBIX ¥ UX 00BsABICHUE. Llenbie n
BEIIECTBEHHBIE TUIIBL. [lepeuncnsemblii TUl.
Turbl TaHHBIX ¥ UX 00BSBICHHUE. Y Ka3aTeH.
Omneparnuu pazaapecanuu u ajgpeca. AjapecHas
apudMeTHKa.

Bripaxkenus. Oniepanbl u onepaiuu (yHapHbIe,
OuHapHbIe, TepHapHbIe). [IpaBuia
npeoOpa3oBaHus TUIIOB.

Oneparopsl s13pika Cu. OnepaTop BeIpakeHUE,
COCTaBHOI1 oIlepaTop, OnepaTopsl YCIOBHOTO
nepexosa.

Opranuzanys QUKINYECKUX BbIUMCIUTEIbHBIX
IPOIIECCOB ¢ oMoIbio oneparopos for, while,
do while.

Opranuzanys BBoJa-BbIBOAA B A3bIKe CH.
dopmaTHBIN BBOI-BBIBOJ.

MaccuBsl. THIEKCHBIE BEIpAKEHUSI. XpaHEHHE
B [IaMSTH OJJHOMEPHBIX 1 MHOTOMEPHBIX
MacCHBOB.

MaccuBbl. OCHOBHBIE QITOPUTMBI UX
00paboTku. BBOJI-BBIBO/I, IOUCK IKCTpEMyMa,
COpPTUPOBKA.

CrpykTypsl 1 00beiuHeHNs. BapranTHbie
cTpyKTypsbl. [lonst 6UTOB.

IIpaBuiia onpezneneHns NEPEMEHHBIX U THIIOB.
WNHunmanuzanus 1aHHBIX.

Onpenenenue u BbI30B QyHKIUH. DakTHUYECKHE
1 (opMasbHbIE TApAMETPBHI.

Omnpenenenne u BpI30B GyHKINHN. [lepemaua
MacCHBOB M yKa3aTesiel Ha (QyHKIIHH.
Omnpenenenue 1 BHI30B (PYHKIUIA.
[IpenBapurenbHas HHULUATU3ALINS
napaMeTpoB, (YHKIIMU C IEPEMEHHBIM YHCIOM
napameTtpos. [lepenaya mapameTpoB GyHKIIUU
main.

Bpewmst sxu3Hu 1 0651aCTh BUAUMOCTH




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
217.

28.

MPOrpaMMHBIX 00BEKTOB. Kitacchl maMsTu.
Nuunnmanuzanus riao0anbHbIX U JTOKaJIbHBIX
epPEMEHHBIX

Junamuueckue o0bekThl. CiocoObI BbIAEIECHUS
A OCBOOOXKIEHUS naMITh. JIMHENHBIA
OJTHOCBSI3HBIN CIIHCOK.

Junamuueckue MaccuBbl. OCOOEHHOCTH
BBIICTICHUS M OCBOOOXKICHUS TAMSITH IS
MHOTOMEPHBIX MacCHUBOB.

JlpekTuBsl mpernpolieccopa.
MakpoonpeeneHus.
OOBEKTHO-OPUEHTHPOBAHHBIN TOJIXO]] K
nporpamMmmupoBanuio. Kiaccs.
OOBEKTHO-OPUEHTUPOBAHHBIN MOIXOT K
nporpaMmmMupoBaHuio. UHunmanu3amus u
paspyuieHre 00beKToB. KOHCTpYKTOpHI 1
JECTPYKTOPBHI.
OOBEKTHO-OPUEHTHUPOBAHHBIN MOJIXO]T K
nporpaMMupoBannio. OrpaHudeHus 10CTymna
K wieHaM kJjacca. J[py3bs kinacca.
OOBEeKTHO-OPUEHTHPOBAHHBIN TTOJIXO]] K
nporpammupoBanuto. Hacnegosanue.
ITeperpy3ka onepanuid.

Opranu3zanus BBoJa-BbIBoA Ha si3bike CH+.
[Toroku BBO/1a-BBIBOIA.

[[Tabnoub! QyHKITHIA.

[ITa610HBI KITACCOB.

bubmuoreka STL. Ipyrue 6ubnuorexu
KOHTEHWHEPHBIX KIJIACCOB.

O0paboTka UCKITIOUYUTENBHBIX CUTYaIlUN

Ipakxmuyeckue 3a0anus

1.

Co3narts Kinacce U1l XpaHEHUs TEMIIEPATyp B
mkanax [lenscus u ®apenreiita (mpu nepeBoie
n3 mkaisl Lenbcus B mkany @apenrenra
HCXO/IHOE YHCII0 YMHOXKAIOT Ha 9/5 u
npubasisitot 32). Jlyist kiacca onpeaenuTh
apupMeTHYECKUE OTepalliy U ONepau <<.
Co3nars Kinacc 1l XpaHEeHHs Macc Tell B
rpammax, KuiorpaMMmax 1 ToHHax. [l kimacca
OTpeAeNuTh apuMeTHYecKue onepamnuu u
onepanuo <<,

[Ieperpy3uthb onepanuio «*» s Kinacca
matrix, OCyIIECTBIISIOUIYIO IEPEMHOXKECHHE
Martpuil. B ciydae HEBO3MOXKHOCTH 3TOM
oIepaluu — BO30YAUTH UCKIIIOUCHHE.




Kon
WHJIUKATOpa

Nupukarop nocTrxeHus
KOMIIETCHIINU

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

Co3aath (QyHKIHIO, OCYLIECTBISIOILYIO
BBIYHCIICHHE KOPHEH KBAJPaTHOIO YPaBHEHHUS.
B ciayyae HEBO3MOXKHOCTH ATOM ONEepalui —
BO30Y/AUTH UCKIIIOUCHHE.

CozpaTe Knacce 1JI1 XpaHEeHUs LEIIbIX YHCel B
JIBOMYHOU U JIECITEPUIHON CUCTEMAX
cuncienus. /s kiacca onpenenuTb
apu(pMeTHUECKUE OTIepaIH U ONepaluio <<.
Co3zpaTe Knacce 1)1 XpaHEeHUsI MHOYKECTBA
IIPOCTBIX YHUCEN 33aHHOTO 1MaIla30Ha.
Onpenenuts METOBI IPOBEPKU
IPUHAJJIEKHOCTH 33JaHHOIO YHCiIa JUana3oHy,
OIIpeEIICHUS KOJIMYECTBA YUCEIL, TIOJyUYEHUs
IPEBIIYILEro U cleAyroero yucna u t.4. s
KJIacca OIIpeAEINUTD Ollepalnio <<.

Co3aarp mabIoOHHYIO (PYHKIUIO 715
HaXO0XJICHUsS BCEX MHJEKCOB MUHUMAJIbHBIX
(MaKCUMaJIbHBIX ) 3JIEMEHTOB OJHOMEPHOIO
MaccHBa.

CoznaTh Kiace Ui reHepaluy HeblX U
BELIECTBEHHBIX YUCEII U3 3aJaHHOTO
Juana3oHa.

Co3aath (yHKIIHIO, OCYIIECTBISIONIYIO
HAax0KJICHHE KOPHEH CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHMH (J1Ba HEM3BECTHBIX). B ciryuae
HEBO3MO>XHOCTH 3TOH onepanuu — Bo30yIuTh
UCKJIIOUCHHE.

Co3narb QyHKIUIO JJIs1 BEIYUCTIEHUS 3HAUCHHS
OIIPEAEIEHHOr0 UHTErpajga METOI0M
MPSMOYTOJIBHUKOB. OJTHUM U3 TapaMeTpoB
9TON (PYHKILMU TOJKEH ObITh yKa3aTelb Ha
MOIMHTErPAIbHYIO (QYHKIIHUIO.

Co3aatk (QyHKIHIO 111 BBIYMCICHUS 3HaYCHUS
KOpHS HenuHeltHoro ypaBHeHus f(x)=0
METOJIOM IOJIOBUHHOTO AeneHus. OJHUM U3
rapaMeTpoB 3TON (QYHKIIMH JTOJDKEH OBITH
yka3zaTenb Ha QyHKIMIO f(X).

CoznaTh QYHKIMIO 17151 BBIYUCIICHUS 3HAYEHUS
IKCTpeMyMa HenmuHeHoro ypaBHeHus f(x)=0
METOJIOM JIelIeHHsI Ha Tpu YacTu. OgHUM U3
napaMeTpoB 3TON (GYHKIUU TOJIKEH ObITh
yKazaTenb Ha pyHkiuio f(X).

CoznaTe Knacce 4J11 XpaHEHUs! CKOPOCTEN TEIN B
M/c u KkM/4. []ist kitacca onpeaenuTh
apu(pMeTHUECKUE OTepaliy U ONepanu <<.
Cozpmate Kjlacc Il XpaHEHUS MHOXKECTBA

TPEYrOJILHUKOB.  TpeyroapHUKM  3a4ar0TCs
KoopauHatamMu BepmivH. Eciaum  3agaHHBIN
TPEYrOJIbHUK HE CYIIECTBYET — BO30YIUTH
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WHJIUKATOpa
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KOMIIETCHIINU

OneHouHble CpeacTBa

15.

16.

17.

18.

HUCKIIOYCHUC. P3,3pa60TaTL METOJAbI IT1OACUETA
Imiomanayd v rnepumMeTpa.

Co3pmarh Knacc s XpaHEHUsS KaJleHIApHBIX
nat. OOecrneyuTh BO3MOXKHOCTH pPabOTHI ¢
JaTaMM B pa3iMuYHbIX (opmarax, W3MEHEHUs
JaTel Ha  3aJlaHHOE  KOJMYECTBO  JIHEH.
[Ieperpy3utsb onepauuio «—» i HaX0XKACHUS
pa3HOCTM JaT W oOlepauuu cpaBHeHus. [
KJjacca OIIpCACIUTh orneparop <<
Crangaprabie GyHkiuu ¥ TUIBI C 171 paboThI C
JlaTaMH HE UCII0JIb30BaTh.

Cozpmate  Kkjmacc s XpaHEHUs  CTPOK.
3anporpaMMHupoBaTh METO/IBI IIOUCKA
HOJICTPOKH, KOIIMPOBAHHUS, 3aMEHbI U y1aJICHUS
3aJlaHHOM TOACTPOKH, OIpPENEICHUS JJIUHBI
crpoku. Ileperpy3uTh omnepanuro «+» A
KOHKaTEHallu1 CTpPOK, OIIEpaLIUIO
NPUCBAaUBaHMU U ONEPALMIO HWHAEKCHUPOBAHUS
(T.k. omeparop B3ATUS MHJEKCAa MOXET
NOSIBJIATBCS Kak ClleBa, Tak M COpaBa OT
oreparopa MpUCcBauBaHus, TO QYHKLUS TOJHKHA
BO3BpALLATh char&) c IIPOBEPKOI
JOTTYCTUMOCTH MHJIEKCA.

Coznate Kilacc JUIsl XpaHEHUS OJHOMEPHBIX
LETTOUYUCIIEHHbIX ~ MaccuBoB.  OOecreuuThb
BO3MOXXHOCTh 3a/l1aHUsl KOJMYECTBA 3JIEMEHTOB
u 0a30BOM WHAEKCAIMU. 3aMpOrpaMMHPOBAThH
METOJBl TOUCKA D3JIEMEHTOB M COPTHPOBKH.
[leperpy3utrb omnepauuu Juisi CIOXKEHHUS U
BBIYMTaHUsI BEKTOPOB. [leperpy3uts onepanuto
WHJEKCUpOoBaHUs (T.K. OIepaTop  B3ATHUSA
MHJIEKCA MOXET MOSIBIISIThCSI KaK CJleBa, Tak U
cIpaBa OT oIepaTopa NpHUCBaMBaHHS, TO
GbyHKIMsST  ODKHA — BO3Bpamiath  int&) ¢
IIPOBEPKOM TOITyCTUMOCTH NHIEKCA.

CosznaTh Ki1ace A XpaHeHus: OOBIKHOBEHHBIX
npo0Oeit. 3anporpaMMHUpOBaTh METO
cokpaiteHus 1poou. Ileperpy3utsb
apudmernueckue onepanuu. s kimacca
onpeaenuTs onepatop <<. [IpeaxycMoTpeTh
BO30YKJI€HHE UCKIIIOUUTENIbHBIX CUTyallul
(pu tesieHUW Ha HOJIb, TIEPETIOTHEHNHN )
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OIIK-7.2

Pa3pabatsiBaer
AJITOPUTMBI u
POrpaMMBbl TSt
pELICHUST  MTPUKJIaTHBIX
3a7a4 Pa3IUYHBIX
KJIaCCOB

Hepequb meopemu4yecKux 6onpocoe

1.

OnemeHTHI s3b1Kka Cu. KoHCTaHTHI,

11IeHTH(HUKATOPHI, KJIFOUEBBIE CIIOBA.

10.

11.

12.

13.

14.

15.

16.

17.

Turmsl JaHHBIX U UX 00bgBiIcHUE. Llenbie u
BEILIECTBEHHBIC TUIIBI. [lepeunciisieMblil TUIL.

Twurbl TaHHBIX U UX 00BSBJICHUE. Y Ka3aTeIH.
Omnepanuu pazagpecanuu 1 ajgpeca. AnpecHas
apudMeTrKa.

Bripaxxenus. Onepanasl v onepanuu
(ynapuble, OuHapHble, TepHapHble). [IpaBuna
npeoOpazoBaHus TUIIOB.

Omnepatopsl s3bika Cu. Oneparop BeIpakeHUeE,
COCTaBHOM oIlepaTop, OnepaTopsl YCIOBHOTO
nepexo/a.

Opranu3anys IUKIMYECKUX BEIYUCITUTEIBHBIX
IPOLIECCOB € TOMOIIIBIO oriepaTopos for, while,
do while.

Opranuzanus BBoJa-BbIBOAA B sA3bIKe CH.
@opMaTHBIN BBOJ-BBIBOJI.

Maccussl. THIEKCHBIE BEIpAKEHHSI. XpaHEHHE
B [IaMATH OJHOMEPHBIX U MHOTOMEPHBIX
MacCHBOB.

MaccuBbl. OCHOBHBIE QJITOPUTMBI UX
00paboTku. BBOJI-BBIBO/I, IOUCK IKCTpEMyMa,
COpPTHPOBKA.

CtpykTypsl U 00beuHeHus. Bapuantaoie
cTpykTyphl. [Tonsg 6uToB.

HpaBI/IJ'Ia OIPCACIICHUA IICPEMCHHLBIX U TUIIOB.
I/IHI/IIII/IaJ'II/ISaHI/Ifl JaHHBIX.

Onpenenenre U BbI30B (PYHKIINH.
daxTuyeckue U GopMaabHbIE TapaMeTPBbI.

Omnpenenenue u BeI30B QpyHKIUH. [lepenaua
MacCHBOB M yKa3areseil Ha pyHKUIHH.

Omnpenenenre u BbI30B (PYHKIINM.
[IpenBapuTenbHas HHALMATA3ALMS
rapameTpoB, GyHKINHU C IEpEMEHHBIM YHCIIOM
napametpoB. [lepenaua mapamerpoB GyHKINN
malin.

Bpewmst sxxu3HU 1 007aCTH BUTUMOCTH
MPOrpaMMHBIX 00BeKTOB. Kitacchl maMsTy.
Nunnmanusanus ri1o0aibHbIX U JIOKAILHBIX
TIEPEMEHHBIX

Jlunamuueckre 00beKThl. CriocoObI
BBIJIETIEHUS U OCBOOOXKIEHUS ITAMSITH.
JIMHEeNWHBII OMHOCBI3HBIA CIIUCOK.

Jlunamuyeckue MaccuBbl. OCOOCHHOCTH
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18.

19.

20.

21.

22.

23.
24.

25.
26.
217.

28

BBIACIICHUA U OCBO60)KI[CHI/I$I IHaMATH AJI1
MHOT'OMCPHBIX MaCCHUBOB.

JvpeKkTuBsI mpernpoueccopa.
MakpoonpeneneHus.

OOBEKTHO-OPUEHTUPOBAHHBIHN MTOAX0] K
nporpammupoBanuto. Kiaccel.

OOBEKTHO-OPUEHTHPOBAHHBIN TIOJIXO]] K
nporpaMmMupoBannio. MHuImanu3anus u
paspyliienre 00beKToB. KOHCTpYKTOpHI U

JECTPYKTOPBHI.

OOBEKTHO-OPUEHTUPOBAHHBIN IMOIXO K
nporpaMmmMupoBanuio. OrpaHU4eHHs TOCTyIa
K wieHaM KJjacca. Jpy3ps Kkinacca.

OOBEKTHO-OPUEHTUPOBAHHBIN IMOIXOT K
nporpammupoBanuio. Hacienosanue.

[Teperpy3ka onepauuid.

Opranu3zanys BBoJa-BbIBOAA Ha si3bike CH+.
IToToku BBOA-BBIBOAA.

[a6oHb! HyHKIUI.
11TaG10HEI KJIaCCOB.

bubmuoreka STL. Ipyrue 6uGnuotexu
KOHTEUHEPHBIX KJIACCOB.

. O0OpaboTKa UCKITIOYUTEIbHBIX CUTYaIH

Ipaxmuyeckue 3a0anus

1.

Co3partp Kinacc 11 XpaHEeHUs TEMIIEPaTyp B
mkanax Lenbcus u dapenreiita (npu nepesojie
u3 wkainsl Lenscus B mkany Papenreiira
HCXOJ/IHOE YHCIIO YMHOXKAIOT Ha 9/5 n
npubasmsiorT 32). [l kinacca onpenenuTh
aprupMeTHYECKHUE ONepaIluy U Onepanuno <<,
Co3znarh Kinacc 11 XpaHEeHUs Macc Tell B
rpamMmax, KWiorpaMmmax U ToHHax. /[is kimacca
OTIpeNIeNIUTh apu(METUYECKHE OTIEpPALIUU U
orepanuio <<,

Ieperpy3utsb onepanuio «*» s kinacca
matrix, OCyIIECTBISIONIYIO TIEPEMHOKEHNE
Marpull. B ciaydae HEBO3MOKHOCTH TOU
orepanuy — BO30yAUTh UCKITIOYEHHE.
Co3aatp (yHKIIHIO, OCYIIECTBISIONIYIO
BBIYMCIICHHE KOPHEW KBaPATHOTO YPaBHEHUS.
B ciryyae HEBO3MOKHOCTH DTOH Ollepalluyd —
BO30YIUThH UCKITIOUYEHHUE.

CoznaTh Knace AJ11 XpaHEHUs LENbIX YHCET B
JIBOUYHOW U IECITEPUYHON CUCTEMAaX
cuuciieHus. /s kiacca onpenenuTb
aprupMETHIECKHUE ONIEPaIUU U OTepaInio <<.
Co3znaTh Ki1acce 1)1 XpaHEeHUs MHOYKECTBA
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10.

11.

12.

13.

14.

15.

IPOCTBIX YHCEJI 33JJaHHOr0 JUara3oHa.
Onpenenutb METOIbI IPOBEPKU
NPUHAAJICKHOCTH 3a/JaHHOT'0 YKClIa JUara3oHy,
OTIpeIeJICHUs] KOJTMYECTBA YHCEI, OTyYCHHS
HpeIbIAYILEro U claeyroIero unucua u t.4. s
KJjIacca OIpeaeIuTh ONepaluio <<.

Co3narp mabiIoHHYIO (QYHKITHIO JTS
HaXO0XKJICHHUS BCEX WH/IEKCOB MUHUMAIIbHBIX
(MaKcHMaJbHBIX ) 3JIEMEHTOB OJTHOMEPHOTO
MaccuBa.

Co3aath Ki1acc i1 reHepaly HellbIX |
BEIIECTBEHHBIX YHCEN U3 33aHHOTO
JMarna3oHa.

Co3aarb QPyHKIMIO, OCYIIECTBIISIONIYIO
HaXO0’KJEHNE KOPHEH CUCTEMBI ABYX JTMHEUHBIX
ypaBHEHUH (J1Ba HEU3BECTHBIX). B ciiydae
HEBO3MOXXHOCTH 3TOH onepariii — BO30yAUTh
UCKITIOUCHHE.

Co3aatk (GyHKIHIO 11 BBIYMCICHUS 3HaYCHUs
OTIPEIeIIEHHOTO MHTETPaia METOAOM
IpSAMOYTOJIbHUKOB. OJTHUM U3 apaMeTpoB
9TON (YHKIMU TOJKEH OBITh yKa3aTelb Ha
HOJUHTErPAIbHYIO (DYHKIIHIO.

Co3narb QYHKIUIO JIJIs1 BEIYUCTIEHUS 3HAUCHHS
KOpHS HeNMHeWHoro ypaBHeHus f(x)=0
METOIOM TTOJIOBUHHOTO JieieHus. OTHUM 13
napaMeTpoB ITOH (PYHKLUU JTOJIKEH ObITh
yKazatelnb Ha pyHkiuio f(X).

Co3aate (GyHKIHIO U1 BBIYMCICHUS 3HAYECHUS
JKCTpeMyMa HeJlnHenHoro ypaBHeHus f(x)=0
METO/IOM JIeJIeHUs Ha Tpu YyacTH. OAHUM U3
rapamMeTpoB 3TON (QYHKIIUH JTOJDKEH OBIThH
ykaszaTenb Ha QyHKIuo f(x).

Co3matp Ki1acc sl XpaHeHHs] CKOPOCTEH Tell B
M/c 1 KM/4. /1514 KJ1acca ornpenenuTh
apudMeTHIECKHE ONepaIiiy 1 Oneparuo <<
Co3matp Kiacc Uil XpaHEHHWs MHOXECTBa

TPEYrOJIbHUKOB.  TpeyroapHUKM  3aJar0TCs
KoOpAMHAaTamMu BeplMH. Eciu  3amaHHbId
TPEYroJbHUK HE CYLIECTBYeT — BO30YAMUTH
uckiroueHue. PaspaboTarte MeToabl mojcyera
IJIOIIAU U IEPUMETPA.

Coznath Kiacc Uis XpaHEHHUs KaJeHAapHBIX
nat. OOecrneynuTh BO3MOXKHOCTH pabOTHl ¢
JataMyu B pPa3IMYHBIX Q)opMaTax, HU3MCHCHU
JaTbl  Ha  3aJaHHOE  KOJHMYECTBO  JIHEH.
[leperpy3uthb omnepanuo «—» Uisl HAX0XKIECHUS
pPa3HOCTH JaT M omnepauuu cpaBHeHus. Jlius
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16.

17.

18.

KJjlacca OIIpEAEIUTh oreparop <<,
Crangaprabie pyHkuuu ¥ TUIBI C 171 paboThI C
JaTaMH HE UCIIOJIb30BaTh.

Co3maTh  Kiacc Ui XpaHEHHsS  CTPOK.
3anporpaMMupoBaTh METO/IBI IOKCKA
MOACTPOKH, KOITMPOBAHUA, 3aMCHBI U YTAJICHUA
3a/IaHHOW TOJICTPOKH, OINPEICICHHUS JUTHHBI
crpoku. Ileperpy3utbh omepamuio «+» s
KOHKaTCHAIIUH CTpOK, OIepaluio
MPUCBAUBAHKS U OMEPAIMI0 WHICKCHPOBAHHS
(T.Kk. omeparop B3ATHSA HMHAEKCA MOXKET
MOSIBJIATHCS KaK CleBa, TaKk M COpaBa OT
orepaTopa MpUCBauBaHus, TO PYHKIHS JOJDKHA
BO3BpAIllaTh char&) c POBEPKOI
JOIYCTHMOCTH HHJICKCA.

Cozpate Kiacc JUIsi XpaHEHUs OJIHOMEPHBIX
IIEJIOYUCIICHHBIX ~ MaccuBOB.  ObecnednTh
BO3MOYKHOCTb 3aJjaHHsI KOJIMYECTBA HJIEMEHTOB
u 0a30BOM MHJAEKCAIMH. 3alporpaMMHUpOBATH
METOJBl TOUCKA D3JIEMEHTOB M COPTHPOBKH.
Ileperpy3utrp omnepanuu A CIOKEHUS U
BBIUNTaHUS BEKTOpOB. Ileperpy3uts onepanuto
WHJEKCUpOBaHUsA (T.K. ONEepaTop  B3ATUSA
MHJIEKCA MOXET MOSIBISITbCS KaK CJeBa, Tak U
cIpaBa OT oIepaTopa NpHUCBaMBaHMs, TO
GyHKIMS  JODKHA  BO3BpamaTth  int&) ¢
IIPOBEPKOM TOMYCTUMOCTH UHJEKCA.

Co3aath Ki1acc A7l XpaHeHUs] 0ObIKHOBEHHBIX
npo0Oeit. 3anporpaMMHUpOBaTh METO
cokpaiteHus n1poou. [leperpy3utsb
apudmernueckue onepanuu. g kimacca
onpeaenuTs oneparop <<. [IpeagycMoTpeTh
BO30YKJI€HHE UCKIIIOUNTENIbHBIX CUTyallul
(pu AeneHuN Ha HOJIb, IEPEIOJIHEHUN )

OIIK-8 Cnoco0eH NpMHUMATH y4acTHe B YNIPABJIeHUH IPOEKTAMHU CO3AaHUSA
HH(OPMALMOHHBIX CHCTEM HA CTAAMAX 'KU3HEHHOI'0 LINKJIA; -

OIIK-8.1 Omnpenenser,
IUTaHUPYET,
OCYILIECTBIISICT
BBITTOJIHEHUE
KOHTpPOJIb  paboT
pE3yJIbTaToB

u
u

Pa3paboTka HHAMBHIYabHOTO MPOEKTA 10 OJHON
U3 TEM:

Hrpwi

1. "Canep"

2 "3meiika" -

3. "Terpuc" -

4. "Tpu B psan"
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Nupukarop nocTrxeHus
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WHMKATOpa KOMIIECTCHITNH
BBIIIOJHEHUST  mpoekTa | 5. "Tamaroun”
cosmanns MC Ha Beex | - "HﬂTHaIHFH" 5
CTasX M B Tponeccax | /- ::MOpCKOI/'I' 6"')“" : )
KUBHEHHOLO p— 8. "Memory" ("napHble KapTUHKH'")
. 9. I1a33n
HH{OPMALMOHHOH IoJie3HbIE MPUITOKEHUS
CHCTCMBI 1. Texcrosrii pegakrop ("baokHoT") -
2. I'papuueckuit penaxrop ( "Paint™) -
3. "Crukepsr"
4. Pabota ¢ xonupoBkamu ("L tupmun")
YyéTHble 3a1a4u
1. Yuér unBeHTaps
2. Cuctema OpOHHPOBAHHUS
3. Pacniucanue npuema Bpada
Pabora ¢ naHHBIMH
1. MeHemxep KylTHHAPHBIX PELIETITOB
2. l'anepes nzobpaxeHuit
3. CnoBaps joroneaa
4. ®aMUIIBHOE JPEBO
5. Bukropuna
Beo
1. Yar
2. Jlocka st pucOBaHMsI OHJIAWH
3. I'eHeparop mo3ApaBUTEIBHBIX OTKPBITOK
4. CAPTCHA-reneparop
OIIK-8.2 Pa3pabartbiBaeT Pa3paboTka cripaBouHO TOKyMEHTAIIUU IS
IUTAHOBYIO M OTYETHYIO | pa3paboTaHHOTO MPUIIOKESHHS.
JIOKyMEHTAIU! ()
YIIPaBICHUIO
MPOEKTaMU  CO3JIaHUS
MH(OPMaLIMOHHBIX
CUCTEM Ha  CTaJusiX
KU3HEHHOTO ITUKJIa




