GEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOIXKETHOE OBPA30BATEJ/IBHOE YYPEXKJEHUE BBICLIETO
OBEPA30BAHHUA
«KAMYATCKHWM I'OCY IAPCTBEHHBIM TEXHUYECKUN YHUBEPCUTET»
(®I'bOY BO «KamuaTl'TY»)

®akysbTeT MHGOPMALMOHHBIX TEXHOJIOTUW, SKOHOMHUKH U yIIpaBJIeHUS
Kadenpa «Cuctembl yripaBaeHUs »

YTBEPX/IAIO
Jexan ®UTIY

@mm H. A. Prruka

«28» AuBaps 2026 T.

PABOYAA ITIPO'PAMMA AU CIUIIJINHBbI

WHPpopMaTHKa M IporpaMMUpoOBaHUe

HanpaBJieHUe NOJTOTOBKU
09.03.03 IIpukagHasa vHGOpMaTHUKa

(ypoBeHb bakasiaBpuara)

npoduib:
«MpUKaAaJHas ”HPopMaTHKa B LIUPPOBON IKOHOMHUKE»

[leTponaByioBck-KaMuaTckuy,
2025



Pa6oyass mporpaMMa JUCHMILIMHBI cocTaBjieHa Ha ocHoBaHuM ®I'OC BO mo HampaBsieHHIo moarotoBku «09.03.03
[IpuknagHas uHpopMaTuKa», npoduab «IpUKIagHAass MHPOpMaTHKa B LUPPOBON 5KOHOMHKE», y4eOHOro IJaHa

dI'BOY BO «KamuatI'TY ».

CocTraBuTesib paboyeil mporpaMmsbl

JoueHnTt kadeapor CY @mm

H. A. Pbiuka
(noz&’nHCb) (®.1.0.)
JoneHT kKadpeapnl CY é/gA ” C. B. Yeb6aH10K
(HO'AHI/ICB) , (®.1.0.)
17, /;(J/
Ct. npenopaBatesib Kapegpol CY PG E. A. MasioBa
(moanuce) (®.1.0.)

Paboyas mporpamMma paccMoTpeHa Ha 3acejlaHuU Kadeapbl « CHCTEMBI yIIPaBICHUS».
«20»_nekabps 2025 r., mpoTokos Ne 4.

3aBeayromui kadpeapoi «CucremMsl ynpapiaeHUs», K.T.H., JOLIEHT

pr
«20»_nekabpsa 2025T. /(A"ja///(_

A. A. MapueHKO

fHOAHI/ICb)

(®.11.0)



1. llesi1 ¥ 3aa4¥ Y4€OHOM M CIUILINHBI

[lenpto ocBoeHHS AUCHUIIMHBI «MHPOpMaTHKa W NOporpaMMHpPOBaHUE» SIBJASETCS
dbopMupoBaHUe y 00ydaruxcsad QyHJaMeHTalbHbIX TEOPETUYECKUX U IPAKTUYEeCKUX 3HAaHWUU B
obsiacTh UHGOPMATUKU M NPOrpaMMHUpPOBaHUA U GOPMUPOBAHHUE NMPAKTUYECKUX HABBIKOB IO
aJITOPUTMU3ALUM  BbIYUCJUTEJBHBIX IPOLECCOB JJs pelleHUuss pacyeTHbIX 3ajad C
IpUMeHeHHEM COBPEMEHHBIX METO/I0B U TEXHOJIOTUM MPOrpaMMHUPOBaHUs, 00ydyeHUe TprueMaM
paboTbl € HAy4YHO-TEXHUYECKOW JINTepaTypol M TeXHUYeCKOW [OKyMeHTalued 1o
NpOrpaMMHOMY 0becredyeHHUIo.

3afayaMu V3y4YeHus 00yYar L UMHUC JUCLUIIJIUHBI «MHpopmaTuka U
IporpaMMHUpOBaHUE» ABJIAETCH:

- ¢opmupoBaHHe 0a30BbIX 3HAHUM 00JIaCTU HHPOPMATUKH, AJTOPUTMHU3ALUU U
IpOrpaMMHUpPOBaHUS, CTaHAapPTU3aL UK IPOMBILIJIEHHOI0 NTpolecca pazpaboTku I10;

- T1oJlydeHUMe HaBBIKOB B aJrOPUTMU3ALMM  33Jad, MPOrpaMMHUpPOBAaHUM Ha
MMIIepaTUBHOM f3bIKe, OTJIa/IKe U BBINIOJIHEHUH 33/1a4 Ha IepCOHAJIbHOM KOMIbIOTEpE.

To ecTb, 33ZjayaMu [AUCUUIJIMHBI ABJSETCAd U3ydyeHHe IMOHATHUHOrO amnmnapara
JUCUUIJINHBI, OCHOBHBIX TEOPETUYECKUX MOJIOKEHUU M MeTOJ 0B, POPMHUpPOBAHHUE YMEHUH U
NpPUBUTHE HABbIKOB NPUMEHEHUSI TeOpeTUYeCKUX 3HAHUW [Js1 pelleHHs MPaKTUYeCKUX U
NPUKJIaJHbIX 33/a4.

B pe3ysibTaTe u3y4eHus AUCLUIIMHBI CTYAEHT J0/KeH

3HaThb:

- NPUHLOUNBI pabOTbl COBPEMEHHBIX HWHCTPYMEHTAJbHbIX CpPeACTB Ppa3pabOTKH
NpOrpaMMHBIX CPEeJACTB M CO3JaHUS NPOrpaMMHBIX CpPE€JCTB MOHOJMTHOM W MOJYJIbHOU
apXUTEKTYpbl C MCHOJb30BAaHUEM COBPEMEHHBIX TEXHOJIOTMW pa3pabOTKU NPOrpaMMHOr0
obecrieueHus;

— OCHOBHbIe MapaMeTpbl paboThl TEKCTOBOIO Mpoleccopa AJisl CoO3JaHusl NIPOrpaMMHOM
JIOKYMEHTAlluM, OCHOBHble MeTOJbl pPa3pabOTKM K TeCTUPOBAHUS MPOTrpPaMMbl, OCHOBBI
a/IMAHUCTPUPOBAHUS UHCTPYMEHTAJIbHBIX CPE/ICTB;

- CTaHJApTHble THUIbl JAHHBIX U OCHOBHble KOHCTPYKIMU f3blKa NPOrpaMMHpPOBaHUS
BbICOKOTO YpOBHf, CTPYKTypbl [JAaHHbIX U HUX MpeJcTaBJeHUe B namaTu IBM, ocHOBBbI
COBPEMEHHBIX METO/I0B U TEXHOJIOTUU NPOTPaMMHUPOBAHUSI.

YMmerTs:

- paspabaTblBaTh aJrOPUTMbl U CTPYKTYpPbl JAHHBIX JJis pelleHUsl BbIYUCIUTETbHBIX
3aJlay Ha f3blKe MPOrpaMMUPOBAHHS BBICOKOTO YPOBHS, TECTUPOBAaTb M OTJIAXKUBATh
nporpaMMHoe ob6ecreyeHue C TOMOILbI0 BCTPOEHHbIX HUHCTPYMEHTOB CpeJ, pa3paboTKu
IpOrpaMMHOr0 obecneyeHus;

- pa3BopavyuBaTh Cpejly pa3paboTKH U HACTPaUBaTh PEXKUM ee paboThl;

— COCTaBJISITb QJTOPUTMbl U TECTUPOBATb HX C HCHOJb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTUH MPOrpaMMUPOBaHUSA

BiaaaeTs:

- OCHOBaMM T[pUMEHEHUS  COBPEMEHHbIX HWHQPOPMALMOHHbIX TEXHOJOTUH U
IpPOrpaMMHBIX CpPEJCTB, B TOM 4YHCJe OTeYeCTBEHHOrO NPOM3BOJCTBA, NMpeJCTaBJeHUEM 00
apXUTEeKType ceTel, HaBblIKaMHd NPOrpaMMHUpPOBAHUSI B COBPEMEHHBIX CpeJlaXx U METOJaMH U
MO/ieJIIMU COBPEMEHHOT0 NPOrpaMMUpPOBaHUS.

2.Tpe603a1-m;l K pe3yjabTaTaM O0CBO€HUA AUCHHUII/INHbI

[Ipouecc wu3ydyeHUs [AUCUMIUIMHBI HampaBjeH Ha GOpMUpPOBaHUE CJIEAYIOUIUX
KOMIIETEHI MU

- CnocobeH yyacTBOBaThb B pa3paboTKe CTaHAApTOB, HOPM M MpaBUJ, a TaKXe
TeXHUYEeCKOM JJOKYMeHTallH, CBSI3aHHOM ¢ mpodeccroHaibHOU AesaTenbHOCTbIO (OIK-4);



Cnoco6eH pa3pabaThIBaTh aJrOPUTMbI U TPOTPAMMBI, IPUTOIHBIE [IJIs TPAKTUYECKOTO
npuMeHeHnus (OIK-7).

Ta61114ua - HJ'IaHI/IpyeMbIe pe3ysbTaThbl O6y‘IeHI/IH o AUCHMIIJINHE, COOTHECEHHbl€ C YCTAHOBJIEHHbBIMU B
Iporpamme 6a1<aJIaBpHaTa WHAWKATOPAMH JOCTUXKEHUA KOMHETeHHI/Iﬁ

Kon " Kon
KoMITe- HaumeHnoBaHue Kop u HauMeHOBaHue [lnanupyeMbli pe3y/ibTaT 00y4eHHUs HoKazaTeNs
KOMIIeTEHIIUH WHJUKaTOpa JOCTHXKEHHUS 0 AUCLUIIMHE
TEeHLUU OCBOEHUS
OIIK-4 croco6eH UA-1 onk-4 3HaTb:
y4acTBOBATb B 3HaeT OCHOBHbIE CTAaHAAPTHI — TNPUHIUIBI PabOTHI CO 3(OIK-4)1
paspaboTke obopMJIeHUS TEXHUYECKOHN cTa”gapTamMu EquHol cucteMbl
CTaHAApPTOB, HOPM U | JJOKYMEHTALMH Ha Pa3/IMYHbIX IPOTrpaMMHOMN JJOKYMEHTaIUH;
[paBUJI, a TaKxe CTaiUAX ’KU3HEHHOI'0 [IUKJ/IA - cucreMy 0603HauYeHUs ¥ NpaBUJIa 3(OIIK-4)2
TeXHUYEeCKOU I/IH(i)OpMaLLI/IOHHOf;I CHUCTEMbI MOCTPOEHHUSA CTPYKTYPHBIX 6JTOK-CXBM;
AOKyMEHTaLuHy, - IpaBwWJa HanucaHusd Koja u ctuiab | 3(O0I1K-4)3
CBSI3aHHOM € XOpollero NporpaMMHUpPOBaHHUS.
MPOpeCCHOHANBHON | KJI-2 o4 YMeTn:
AeATeJbHOCThIO YMeeT NpUMeHSITh CTAaHJAPThI - HCNOJIb30BaTh CTaHAApPThI EquHoit | Y(OIIK-4)1
opopMJIeHHS] TEXHUYECKOH CUCTEMBI IPOrPaMMHOMN
JIOKYMEeHTALU{ Ha Pa3JIMYHbIX JOKyMEeHTALWH JJIs1 pelleHUs]
CTaAUAX )KW3HEHHOTO [IUKJIA BbIYMCJIUTEJIbHBIX 3a/1a4;
MHGOPMAMOHHOH CUCTEMBI - paspabaTbIBaThb aJrOPUTMBI U V(OIIK-4)2
CTPYKTYPBbI JJaHHBIX, ONUCBIBATh UX B
MpOrpaMMHOM JOKyMeHTalHH.
WJ-3 onk-4 BnageTs:
BiaseeT HaBbIKaMU coCTaB/eHUs —- OCHOBaMHU IIpMMeHEeHMUs B(OIIK-4)1
TeXHU4eCKOM JJOKyMeHTalu1 Ha cTaHjapToB EAMHON cucTeMbl
pa3/IMYHBIX TANaX )KU3HEHHOI0 MPOrpaMMHOH JOKyMEeHTALUU IPU
I[MKJIa MHPOpPMaALMOHHOHN 0opOpMJIEHUH pelleHus
CUCTEMBI BbIYUC/IUTEJbHBIX 33/1a4.
OIlK-7 CI0COGEeH UJ-1 onk-7 3HaThb:
pa3pabaThIBaTh 3HaeT OCHOBHbIE A3bIKU — NPUHLUIBI U METOAbI CO3AAHUSA 3(0IK-7)1
QJITOPUTMBI U IporpaMMHUpOBaHUSA U PaBOTHI C 3¢ eKTUBHBIX AJIFTOPUTMOB U
IporpamMMmsl, 6a3aMU JJaHHBIX, ONlepallUOHHble | QYHKIHMIO CJI0KHOCTH aJIFOPUTM;
NpPUTO/HBIE A/ CUCTEeMBI U 060JI0YKH, — OCHOBHBIE KOHCTPYKIMH A3bIKA 3(OIIK-7)2
PaKTHYeCKOTOo COBpeMeHHbIe TPOrpaMMHbIe MPOrpaMMHpPOBAHUS BBICOKOTO
NpUMeHeHUs cpeAibl pa3paboTKH yDPOBHS;
MHOPMAIMOHHBIX CUCTEM U — NPUHLUIBI TECTUPOBAHUA U 3(0IK-7)3
TEXHOJIOTUH OTJIaZIKU IPOTrPaMMHBIX CPEJICTB
MOHOJIMTHOM U MOJlyJIbHOU
ApXHUTEKTYPHIL.
UA-2 onk-7 YMeTs:
YMeeT NpUMeHSITh A3bIKU - HacTpauBaThb paboyyio cpesry Y(OIIK-7)1
IporpaMMHpOBaHUSA U PaboOThI C | pa3paboTKy;
6a3aMU JaHHbIX, COBpEMEHHbIE ~ NPUMEHSTb NPUHLUIIBI Y(OIIK-7)2
IpOrpaMMHbIe Cpefibl MMIEPATUBHOrO NPOrPaMMHUPOBAHHUS
pa3paboTKu UHPOPMaLHOHHBIX Ha f3bIKe IPOrpaMMHUPOBaHHUS
CHCTEM U TEXHOJIOTUH JJIs1 BBICOKOI'O YPOBHS;
aBTOMaTH3alMK OU3HecC- - T0JIb30BaThCs CpeSCTBAMU Y(OIIK-7)3
IPOLECCOB, PeLIeHUs] WHTErpUPOBAHHOM CpeJibl pa3paboTKH.
NPUKJIAJHbIX 33la4 Pa3IMYHbIX
KJIacCOB, BeleHHs 6a3 JaHHbIX U
MHGPOPMAIMOHHBIX XpPaHUJIML
UJ-3 onk-7 Bnazets:
Bnaseet HaBbIKaMU — OCHOBHBIMHU MHCTPYMEHTaMU B(OIIK-7)1
IpOrpaMMHUPOBaHHUS, OTJIA/IKU U pa3paboTKH UMIEPATUBHOM
TECTUPOBAHUS TPOTOTHUIIOB NpPOrpaMMBbl.
HIPOrpaMMHO-TEXHHUYECKUX
KOMIIJIEKCOB 33/]a4
3. MecTO AUCHUIIMHBI B CTPYKType 06pa30BaTe/IbHOM NPOrpaMMbl
B cTpykType o6pasoBaTesbHON mnporpamMmbl «WHpopMaTMKa U NporpaMMUpPOBaHUE» SBJSETCH

JUCLUIIJIMHON 00513aTEJIbHOW YaCTH.




4. CopaepxaHue JUCLUILJIMHbI

4.1 Temamu4eckuii n1aH QUCYUNJAUHbI
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3aoyHas ¢opma o6yueHUs
Paspen 1. AaropurMusanys NIpoLeccos
06paGOTKHU JaHHbBIX 70 0 0 0 0 70 T
OCHOBHbIE IOHATHUS U ONpesieJlIeHUs 10 0 10 JIP, T
BBesieHre B TeopHio HHGOPMALUH U 20 0 20 TP, T
KOJIMpPOBaHMUSsA ’
TexHuyeckue ¥ NporpaMMHbIe Cpe/iCTBA
peanu3anuu MUHGOPMaALMOHHBIX 20 0 20 JIP, T
IpoLeccoB
CTaHZapThl B 06/1aCTH pa3paboTKH 20 0 20 TP, T
QJIFCOPUTMOB U IPOrPAaMMHBIX CPEJICTB ’
Pa3pgen 2. BBeaeHue B 77 0 0 0 0 77 T
NporpaMMHpoOBaHue
WMnepaTuBHOe NporpaMMUpOBaHUe 15 0 15 JIP, T
OCHOBHbI€e THUIBI JAHHBIX S3bIKOB
IpOrpaMMHUpOBaHHUsI BbICOKOTO YPOBHS 30 0 30 JIP, T
OCHOBHbIe KOHCTPYKIMH SI3bIKOB 3 0 32 TP, T
IpOrpaMMHUpPOBaHHsI BbICOKOTO YPOBHS ’
Pa3aen 3. TexHoioruu 60 18 4 0 14 42 T
NMpOorpaMMHpPOBaHHUSA
BBesienue B KOHCTpyHpOBaHUe 18 6 2 4 12 Onpoc, JIP, T
NpPOTrPaMMHOr0 06ecreyeHus >
[IponesypHas TeXHOJIOTUA 17 5 1 4 12 Onpoc, JIP, T
IIPOrpaMMHUpPOBaAHUSA T
[IporpaMMHbIe MOJYJIH U GUOJHUOTEKU 25 7 1 6 18 Omnpoc, JIP, T
JK3aMeH 216 20 6 0 14 189 9
Pasaen 4. MaccuBbl: 6a30BbIe 51 0 0 0 0 51 T
AJITOPUTMBI 06pPaGOTKU AAHHBIX
CrpykTypa maHHBIX MaccuB. O THOMEpHBIE 17 0 17 P, T
MacCCHBBI. ’
CopTHpoBKa 3HaUEHHUI1 AIEMEHTOB, TOUCK 17 0 17 P T
3HA4YEHUs 2IEMEHTa OJJHOMEPHOIO MacCuBa ’
JIByMepHBbIe cTaTHYeCKUE MacCUBBI 17 0 17 JIP, T
Pa3zzes 5. CTpyKTYpbI JaHHBIX 51 15 3 0 12 36 T
CTpYKTYpbI JAHHBIX «3aMUCHY»,
«Mll?l}(l)mgcl?mo» U daitibl 19 7 ! 6 12 Onpoc, JIP, T
JlaHHble JUHAMHUYeCKOU CTPYKTYpPbI 17 5 1 4 12 Ompoc, JIP, T
JluHaMU4YeCcKue MacCHUBbI 15 3 1 2 12 Omnpoc, JIP, T
Paspen 6. BusyaibHoe
NMPOEKTUPOBAHME U COGBITHITHOE 39 5 3 0 2 34 T
nporpaMMHMpoBaHue
OCHOBBI 0G'bEKTHO-OPHEHTHPOBAHHOTO
HpOrPAMMHpPOBAHHS 11 1 1 10 Ompoc, JIP, T
Co6BITHHHO-OpHEHTHPOBAHHOE
HpOrPAMMUpPOBaHHE 14 2 1 1 12 Ompoc, JIP, T
KoMnoHeHTHO-OpHeHTHPOBaHHOE
HpOrPAMMHUpPOBaHHE 14 2 1 1 12 Ompoc, JIP, T
KP 30 30
JdK3amMeH 180 20 6 0 14 151 9
Bcero 396 38 10 0 28 340 18

'T — rectuposanue, JIP — naGoparoprbie pabotsrl, J[ — noknansl, P — pedepar.
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4.2 CodepitcaHue ducyunauHbsl

[loHsTHe nHGOpPMaIMH, JAHHbIE U 3HAHUS, 0011[asl XapaKTEepPUCTHKA MPOIecCOB c60pa, nepejayu, HaKoILIe-
HUSA U xpaHeHUs nHopmanuu. TeXHUYeCKHe CpeJCTBa peasnsali HHPOPMAIMOHHBIX npoleccoB. [IporpaMMHoe
obecreyeHHe TPUKJIAAHBIX 33/a4.

BBeseHue B TeopUuio MHPOPMALMU U KOAMPOBaHUA. BUABI aITOPUTMOB U UX XapaKTepUCTUKU. ba3oBkle aj-
FOPUTMBI 06pabOTKHU AaHHBIX. Knaccudukanua U XxapaKTepUCTHUKU S3bIKOB MPOrpaMMUpOBaHUsA. MiMIlepaTUBHOE
nporpaMMHpOBaHUe.

CtaHJapThl B 06J1aCTH Pa3paboTKHU aJITOPUTMOB U MPOrPAaMMHBIX CPEJICTB.

HuTerpupoBanHas cpesa pa3pabotku [10. OCHOBHBIE THUIIbI JAHHBIX SI3bIKOB IPOrPaMMUPOBAHUST BbICOKO-
ro YpOBHs. YIpaBJsSIOLlMe ONEPaTOPhI S3bIKa MPOrpaMMUPOBaHUs, 6a30Bble CTPYKTYpbl. OCHOBBI KOJHUPOBAHUS,
TEeCTUPOBAHUA U OTJaJKHU NporpaMm. TexHoJsioruu nporpaMmmupoBaHusd. [Ipoueccel atana paspabotku I10. Apxu-
TekTypa [10. KoHcTpyupoBanue u TectupoBaHue [10. TexHos0THS MOJyJbHOrO IporpaMMupoBaHus. PaboTa co
CTPYKTypaMHU JaHHBIX U ¢ailslamu. [luHaMU4yecKre lepeMeHHble U YKa3aTesu. BusyasbHoe npoeKTUpOBaHUE U CO-
OBITUITHOE MPOrPpaMMHUPOBaHHUE.

Pa3zgen 1. AropuTMu3anus NpoueccoB 06paboTKH JaHHbBIX

Tema 1 - OcHOBHbIE IOHATHUA U OlNlpe/iesIeHUs

[IpenmeT, 06'beKT, METOJ, LieJib U 3aJlaul AucuUIIuHbl «MHGopMaTHKa U nmporpaMMupoBaHue». CBS3b C
JPYTMMU JUCUUILIAHaMU. [IporpaMMa Kypca U eé peanusanus Bo BpeMeHU. Tpe6oBaHUsI K NPOMeKyTOYHOM aTTe-
crauuu. PekoMeHZanuu K opraHu3anuy y4e6HoH AesaTebHOCTH. CIMCOK OCHOBHBIX HUCTOYHHUKOB MO JUCLUIIJIMHE U
ero KpaTkui aHanus. UHTepHeT-aZpeca 06pa3oBaTebHbIX CAUTOB.

WudopmaTrka: uenu, yHKIUU U 331244, Pa3jesibl ”THQOPMATHKH.

Tema 2 - BBeseHue B TeopUto MHPOPMALIUU U KOJUPOBAHUS

OcHoBbI Teopuu HHPopManuu. MHPopManus, cBeieHus U JaHHble, CBoMicTBa HHPOpMaLuu. 3MmepeHue u
npejcTraBieHde HHPopManuu. Knaccupurkannsa nHGopMaLnmu.

OcHoBBI TeopuM KoAupoBaHus. [IpeficTaB/eHre U 06paboTKa JaHHBIX.

WudopmanmonHsie npoueccol. TexHUYeCKHe CpeJCTBa peanu3aldu MHPOPMAILMOHHBIX mpoieccos. IIpo-
rpaMMHbI€e CpeJiCTBa peasn3aluu HHPOPMAIMOHHBIX MPOLeccoB. A3bIk mporpaMMupoBaHus. COBpeMeHHbIe TEXHO-
JIOTUH NPOTPaMMUPOBAHUA. BeIYKCINTENbHBIE CUCTEMBI: Ha3HAYeHUe U cocTaB. McTopuyeckuit acnekT. [losb30Ba-
TeJia BC.

Tema 3 - TexHUYeCKHe U IPOrPaMMHble CPe/ICTBA peaJn3alui UHGOPMALMOHHbIX IIPOLLECCOB

MaTeMaTH4yecKoe ONMUCaHHe JAaHHBIX. AHAJIOroBble U AUCKpeTHble AaHHble. CHUcTeMbl cuucaeHusd. Ilpes-
CTaBJIeHUe 4Hcesa U AaHHbIX B IBM. TexHuueckoe obecrneyenue. IBM. Ipomonusa IBM. Knaccudukanus IBM. Ap-
xutekTypa IBM. [Ipunnuns! Jx. pon HeiimaHa. PyHKIMOHAIBHBIE XapaKTepucTUKKA IBM. 3akoH Mypa.

CucreMa xpaHeHHUs JaHHbBIX, u3ndecKkuil cMbica. Kiaccubukanus ycTpolcTB xpaHeHust. CUCTEeMBI aZjpeca-
nuu. PaitsioBast cucTeMa XpaHeHHUs JaHHBIX.

[IporpaMMHOe obGecrnedeHue: Kiaaccudukanusa. [IponpueTapHoe, OTKpPBITOE U CBOOOJHOE NPOTPaMMHOE
obecneyeHue, JuLeH3ud. OCHOBHbIE NOHATHS: NPOrpaMMa, KOMILJIEKC NMPOorpaMM, NPOrpaMMHBIM NPOJYKT, NaKeT
NpUKJIaJHbIX IPOrpaMM, HHTepdelic noib30BaTe .

CucremMHOe mporpaMMHoe obecnedyeHre. OnepannonHas cucrema (0OC): onpegenenue u dyHknuu. Kpure-
puu knaccudukanui OC. CoctaB 06 beKTHO-0pueHTHPOoBaHHBIX OC. [IpUHIIMNBI paboThI 10J1b30BaTES B 00'bEKTHO-
opueHTHpoBaHHBIX OC.

Tema 4 - CTaH[apThl B 06J1aCTH pa3pabOTKHU aJITOPUTMOB U NPOTrPaMMHBIX CPe/ICTB

[TonsiTue crangaptusanuu. Kauectso I10. I'pynna ctangaptoB 'OCT «EfnHas cucteMa nporpaMMHOM [i0-
kymeHTauuu» (ECIIJ). Y)KusHeHHbIHN LIUKJ IporpaMMHoro npoaykrta. CTaHAapTHh3anys B 06J1acTH JOKYMEHTHPOBa-
HUS IPOrpaMMHBIX CpeACTB. PYHKIMOHAIbHbIe BO3MOXXHOCTH U ONIMCAaHUe NPOrpaMMHBIX IPOAYKTOB. AJITOPUTMBI.
OcHoBHble noHsATHS. CBo¥cTBa. Tumbl aaroputMoB U GopMel npejcrasenus. [loctpoeHue aaroprurma. [[puHIUIBL
co3zianus 3¢ PeKTUBHBIX AJITOPUTMOB. MeTos 4acTHBIX Iiesed. MeTog mogbéma. MeTos o6pabaTbiBaHUsA Ha3af,
QyHKLMA CJI0KHOCTH aITOPUTMA, BpeMeHHasl U éMKOCTHas CJ0KHOCTH. CTPYKTypHbIe CXeMBI aJITOPUTMOB. JInHel-
HbIH a/ITOPUTM. AJITOPUTMBI pa3BeTBJIeHUs. LlUKINYeCcKUe aITOPUTMBI.

Jla6opamopHas pa6oma 1

[lesib: 3HAKOMCTRBO C 3JIEKTPOHHOU MHPOPMaAIMOHHO-06pa30BaTeJbHOU CpeIoH YHUBEPCUTETA.

CtpykTypa Kypca B 3U0C, 3arpy3ka B cpeiy MaTepHaJioB paboThI CTyZeHTa, paboTa C IUYHbIM KabUHETOM
CTyZeHTa, HalloJTHeHHe o6y4JatomumMcs noptdosno. Perucrpanus B 36C.

JlaopamopHas pa6oma 2

lleJsib: TEXHOJIOTUSI PabOTHI B CETH.

daitnoBas cucrema. PaitsioBble MeHe Kepbl. Co34aHKUe apxUBOB. PaboTa B JIOKaJIbHOM CETH OpraHU3aLUU.
061Me pecypchl. Be6-TexXHOJI0THY Y 3JIEKTPOHHAsI MOYTa.



JlaGopamopHasa pa6oma 3

Lesnb: 06obuieHWe NpeACcTaBJIEeHUH O TEKCTOBBIX peJaKTOpax W INPOLEeccopax, O POJIM NMPOrpaMMHOHU
JOKYMEHTALUH.

PenmakTophl TekcTa U nmporpaMMHoro koja. Cojiep’kaHve nmporpaMMHoOro JokyMmeHnta. CTuieBoe ¢popMaTu-
pOBaHUE 3JIEMEHTOB U MIA0JIOHBI. ABTOMATH3anus JoKyMeHTa. OdopMJieHHe OTYETOB 10 BBIMOJHEHUIO TPAKTHYe-
CKUX 33/JaHUH JTJab0paTOPHBIX paboT.

Jla6opamopHas pa6oma 4

Llesb: chpopMUpoBaHue npejcTaBieHus 06 oTKkpelToM [0, ero posiv B IT-UHAYCTpUY U TPUHIIMIIAX PAGOTHI
C peno3UTOPUSAMH.

[louck u aHasu3 OTKpbITOrO npoekta Ha GitHub (github.com). OdopmiieHre 0TYETOB MO BBINOJHEHUIO
MPaKTUYECKHUX 33/IaHUM JIabOpaTOPHBIX paboT.

JlaGopamopHasa pa6oma 5

Llesib: U3yYyeHHe MPUHIUIIOB MOCTPOEHHUS CTPYKTYPHBIX 6JIOK-CXeM U GOPMUPOBAHUE HABBIKOB B CO3JJaHUU
6J10K-CXeM JIMHEMHOH, pa3BeTBJIEHHON U [IUKJINYECKONU CTPYKTYPHI.

M3y4uTh OCHOBHbIE 3JIeMeHThI 6J10K-cxeM ajaroputmoB no 'OCT 19.701; paccMoTpeTb NpUMepPbI OCTpPOe-
HUA 6JI0K-CXeM aJIFOPUTMOB JIMHEHHOU, pa3BeTBAKILENCS U LUKJINYECKONH CTPYKTYpPhl; BbIIOJHUTb UHAUBUJY-
aJibHble 33/1aHusA 1o BapuaHTaM. OpopMyieHHE OTYETOB MO BBHIMOJHEHUIO MPAKTUYECKUX 3a/JaHUN JIabOpaTOPHBIX
paboT.

JlaGopamopHas pa6oma 6

Llesib: o0cBOeHHEe MeTOUKU OCTPOEeHHUs 6JI0K-CXeM pellleHUs BBIYMCAUTENbHbIX 33/1a4.

Hcnosb3yeMble CHMBOJIBI IPU TOCTPOEHUU CTPYKTYPHBIX GJIOK-CXEM JIMHENHOMN, pa3BeTBJIEHHON U [JUKJIU-
YeCKOH THIIOB.

CamocTosATe/IbHAsA pa6oTra mo pasfAeay. Pa6oTa C KOHCIEKTOM JIEKIUH W pPEeKOMEHJO0BaHHBIMU
HCTOYHUKaMU. HanrcaHue pedepaToB U BBICTYIJIEHHE C AOKJaJAaMU MO TeMaM paszesia. TecTupoBaHHe MO TeEMaM
paszena. OpopMieHHEe OTYETOB MO BBIMOJHEHHBIM NMPAKTUYECKUM 33JaHUSIM JIaGOPATOPHBIX PaboT. BeimosiHeHHE
JlabopaTOpHBIX paboT paszesa CTyLeHTaMU 3a04HON GOpMbl 06yYEHUsI.

Paspnen 2. BBeaeHue B IporpaMMupoBaHue

Tema 5 - UMnepaTUBHOE IpOrpaMMHUpPOBaHUE

[IporpaMMupoBaHue: NPUKJIAJHOE, CUCTEMHOE, TeopeTHudeckoe. TexHoJi0orMsA nporpaMMupoBaHus. [lapa-
JUTMBI IPOrpaMMHUPOBaHUs, UMIIepaTUBHOE IIPOrpaMMUpOBaHuUe. DTalbl IOATOTOBKU U pellleHUd 3aja4 Ha OBM.

fI3bIKM MMIIEpaTUBHOTO NPOrPaMMHUPOBAHUsA: TOKOJEHUs, CHHTAKCUC, CeMaHTHUKa. Jlekcuka. Popma baky-
ca-Haypa. CHHTaKcU4ecKue AuarpaMMmbl.

WHcTpyMeHTa/IbHOe IpOrpaMMHoOe obecniedeHre. CUCTeMbl IPOrpaMMHUpPOBaHUs. Peasn3anys s3bIKOB IPO-
rpaMMHUPOBaHMUA, TPAHCAATOPBI, UHTEPIIPETATOPHI, KOMIUAATOPbL. CTU/Ib NporpaMMupoBaHud. [[parmaTrka A3bIKa
nporpaMMHpoBaHus. [IpeeMcTBEHHOCTD, 06paTHAsi COBMECTUMOCTb.

WHTerpupoBaHHada cpesa paspabotku (MCP): cocTas, aAMMHUCTPUPOBaHUe, KJacCUPUKALMA cpeJ; paspa-
60TOK, OCHOBHbIe QYHKIIMOHAJbHbIE BO3MOXXHOCTHU. YcTaHoBKa MCP, HacTpolika pa6odero kaTajora ¥ MHCTPyMeH-
TOB cpe/ibl pa3paboTku. [lonsaTue SDLC - )ku3HeHHOTO LUKJa pa3dpaboTku [10 (Bu/BbL, 3Tanbl, MoAe/H). ITanbl Mpo-
Lecca pa3paboTKU NporpaMMbl: HalMCaHWe KOoJa, KOMNUAALMA, TeCTUpOBaHUe U oTJajka. Ponb u mecto CASE-
CpeACTB B pa3paboTKe NPOrpaMMbl M MPOrpaMMHOI0 TPOAYKTA.

[IporpaMMa, CTPYKTypa, AUPEKTHBBI KOMOUJAATOPY. f3bIkM mnporpammupoBaHus (fAI1), sBosonus wu
MOKOJIEHHS SI3bIKOB NporpaMMupoBanus. Kinaccupukanus Il no yHKIMOHaIbHOMY Ha3HAYEHUIO, IO TapaJjUrMe
¥ METO/0JIOTMY MPOTPaMMHUPOBAHMS, 10 TUNAM 33za4. JiieMeHTh! SI1: andaBuT, pa3genureny, sekcuka. CTpykTypa
All:  cuHTaKcuC, ceMaHTHKa, MNparMaThka. [loHATHe yCTOMYMBOCTH CHUHTakcuca. CTuab  Xopollero
porpaMMHpOBaHUAL.

Tema 6 - OCHOBHbIE THUIIbI JAHHBIX A3bIKOB IPOrPaMMHUPOBAHUS BBICOKOTO YPOBHH.

BenyvyrHbl: MMeHOBaHHbIE U HEMMEHOBaHHbIe, IepeMeHHble U KOHCTAaHThI. TUNBI JaHHBIX, KJAacChl TUIOB
JaHHbIX. [lo/Ib30BaTeNbCKUN TUN AaHHBIX. OTpaHUYEeHHbBIN TUI JaHHBIX, IePeYUCAMMBIN THUI JaHHbBIX, MHOXKeCTBa.
[IpefcTaBaeHUe TUIM3UPOBAHHBIX JaHHBIX B NaMATH. /luana3oHbl 3Ha4eHUH U onepaluu. TUNBI JaHHBIX B A3bIKeE.
[Ipeo6pasoBaHre TUNOB JaHHbIX. ONMcaHWe BeJWYMH B NporpaMMme. BBesieHue M McnoJsib30BaHHE B NporpaMMe
M10JIb30BaTeJIbCKOr0 THUIIA.

Tema 7 - OCHOBHbIe KOHCTPYKLUH A3bIKOB IPOrpaMMHPOBAaHUS BbICOKOTO YPOBHS

TeopeTuyeckre OCHOBBI U MHCTPYMEHTBI TECTUPOBAHUSA NPOrpaMMbl B Cpefie pa3paboTKH.

Onepatops! U BeipakeHud Al B BH®, npuopuTteTs! onepanuil. [lycToil onepaTop, cocTaBHOH onepaTop.

OpraHusanus BBOJia ¥ BbIBOJa JaHHBIX, TapaMeTphl BbIBoAa. OpraHusanus JUaaoroBoro pexuma. Cucrema
NpepbIBaHUM.

OnepaTopbl NpUCBavBaHUs, BeTBJIEHUS, LIUKJIA.
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Llesiv: ”HCTPYMeHTaIbHOE MMPOrpaMMHOE obGecnedeHue.

YcraHoBKa U Hactpoika MUCP. 3tanel co3aHus nporpaMMHOro KoJia B cpejie pa3paboTku. BoamoxxkHocTH
UCP. UHCTpyMeHTbI TECTUPOBaHUsA U OT/IaJAKU KoJila B UCP. HanucaHue ¥ TecTupoBaHMe NpoCTelIleld TporpaMMbl
JIMHEWHOW CTpPyKTyphbl. [lpaBusia HanucaHus koja. Mcmosib30BaHUE OCHOBHBIX THUIIOB [JaHHBIX NPU peLleHUU
THUIOBBIX 33/a4.

JlaGopamopHasa pa6oma 8

[lesin: TEXHOJOTUU pa3pabOTKX NpOrpaMM JUHENHON CTPYKTYPHIL.

HaBbikM opraHusaluu BBOJa/BbIBOJA 3HAYE€HUU CTaHAAPTHBIX THUIOB [JAHHBIX, JUAJOTOBBIM pEXUM,
NOPSAAOK [AEeWCTBUM INPU BBIYMCJIEHUU BbIpaXXKEHUH; 3alUCh YUCAOBBIX BbIpaXKEHUHW Ha KOHKPETHOM SI3bIKe
MPOrpaMMHUPOBAHUS U UCIOJIb30BAHUS CTAaHAAPTHBIX QYHKIUM. [losib30BaTeIbCKUM TUI JaHHBIX. TecTHpoBaHue
MpOrpaMMbl JUHEUHOU CTPYKTYPHL.

JlaGopamopHasa pa6oma 9

Llesin: TEXHOJIOTUU Pa3pabOTKH IPOTPAaMM Pa3BETBJIEHHOU CTPYKTYPHI.

AHanu3 ycjioBUs 3a/ja4yH C aJlbTepHAaTUBaMHU; IOCTPOeHU e 6JI0K-CXeM pa3BeTBJIEHHBIX aJITOPUTMOB. 3allUCh
JIOTUYECKHX BbIpaKeHUHW Ha KOHKpPETHOM f3blKe NporpaMMupoBaHusA. CocTaBHOU omepaTop. MHOKeCTBEHHBIN
BbI6OD. TecTUpoBaHMe NPOrpaMMbl pa3BeTBJAEHHOHN CTPYKTYPHI.

JlaopamopHasa pa6oma 10

llesib: TEXHOJIOTMH Pa3paboOTKU NPOrpaMM LUKJINYECKON CTPYKTYPHI.

Bbi60p M MCHO/b30BaHHE KOHCTPYKLIMHM IUKJA NP PEUIEHWH BBIYUCJIMTEJNBHBIX 3ajad. UTepanoHHbIe
npoueccol. TecTUpoBaHUe NPOTPaMMbl [UKIUYECKON CTPYKTYPHI.

Jla6opamopHas pa6oma 11

Lesn: cTaHfapTHbIE PYHKLMU U OCHOBHbIE aJITOPUTMbI 06pab0TKU CTPOKOBBIX TUIIOB JAHHBIX.

CTpokoBblil TUN JAaHHBIX. [Ipoueaypbl U GyHKUUM 0OpabOTKM BeJUYMH CTPOKOBOro Tula. PelieHue
THUIIOBBIX 337124 110 06pabOTKe JaHHBIX CTPOKOBOTO THUIIA.

CaMmocToATe/IbHAA pa6oTa mo pasgesay. Pa6oTa ¢ KOHCIEKTOM JIeKLMH M peKOMeH/0BaHHbIMHU
vucToyHHKaMu. Hanucanue pedepaToB K BBICTYIJIEHHE C JOK/AaJaMU [0 TeMaM pasjesia. YCTaHOBKAa U HAacTpoiKa
cpebl pa3pabOTKU Ha KOMIIbIOTEpe C IpaBaMU aAMUHUCTpaTopa. TecTupoBaHue o TeMaM paszesa. OpopmieHue
OTYETOB I10 BBINOJHEHHBIM IPAaKTUUYECKUM 3aJaHUSAM J1a60paTOPHBIX paboT. BbiosHeHUe 1a60paTOPHBIX paboT
paszeJsia CTyjeHTaMH1 3a04YHOH GOpPMbI 06yUeHHS.

Paszpeu 3. TexHos10ruM NnporpaMMMIpoOBaHUs

Tema 8 - BBesieHVe B KOHCTPyHMpPOBaHHUe IPOrPaMMHOI0 obecreyeHUs

[IpeactraBiieHue o npoMmbliulieHHON pa3paboTtke [10. [Iponecchl atana paspa6oTku [10. SWEBoOK. [ToHsiTHe
KOHCTPYHMPOBAaHUS NPOTPAaMMHOTO0 o6ecriedeHus.

OcHOBHBbIe 3Tanbl pa3BUTHS TEXHOJOTMU MNporpaMMUpoBaHusA. 00630p CTPYKTYPHOH, OGBEKTHO-
OPUEHTHUPOBAHHOM, KOMIIOHEHTHOW M QYHKLHMOHAJTBHOW TEXHOJIOTUH mporpaMMupoBaHus. OG6Iive HPUHIUIBI
METOJI0JIOTUM CTPYKTypHOro mogxoga. CTPYKTypHash TeEXHOJIOTHSI MpPOrpaMMHUpPOBaHUsS. AGCTpakUus H
dopmanuzauus. [lonatue apxutekTypbl [10 M apXUTEKTYpHOTO CTU/A. MeTOAbl: HUCXOAALIUN, BOCXOAAIIUN U
MeTOJi pacliMpeHMs sAjpa. [leKoMNo3uLMA 3aJadyd B NpPOrpaMMHUpPOBaHUU. [IpUHIUIBI JAeKOMIO3ULMH. Buzbl
JIeKOMIIO3UIIMY, HepapXuiecKas eKOMIO03ULs, PYHKLHUOHAIbHAsA JeKOMIO3UIUs 3aja4H.

[IporpaMMHBIe eJMHUIBL: MpPOTrpaMMa, IOANpOrpaMMa, MOAYJb, 6HbJIHOTeKa, mojcucreMa. O6JsacTu
BU/JMMOCTHY UMeHHU. BpeMd cyliecTBoOBaHMA BeJIM4YMH. [IparMaTrka nepejayy napaMeTpoB.

Tema 9 - TexHoJI0TMA MOAYJIBHOI'0 IPOrPpaMMHUPOBaHUA

O6bsiBienne noanporpaMmmMm. HuTepdeiic mopgmporpaMmbel. [lapaMeTpbl moANporpaMM M MeXaHU3MBI
nepejay. JleTepMHHUpOBaHHasA QYHKLHMA, xopowass OyHKUMA, 4ducTad ¢yHKuMA. [llabnoHBI mpouefypHOro
nporpaMMupoBaHus. 06paboTka HCK/IOYUTENbHBIX CUTyaluud. JlocpoyHoe mNpeKpaljeHHe BbINOJHEHUs
noanporpammsl. [leperpykaemble MNOANpOrpaMMbl. XapaKTepUCTHMKa MeXaHUM3Ma [epeJayd IapaMeTpa.
[IponeiypHbIN TUI JAHHBIX.

PekypcuBHBIe anropuTMbL. PeKypcruBHBIE TpoLeAypbl U GYHKLUU. [Jy6HHA pEKYPCHH.

[IporpamMMHbIe MoAyu U 6UOAHOTEKH. [loHSATHE MOAYJIA IPU pa3paboTKe MPOrpaMMHOro o6ecrneyeHus.
[IperMyIiecTBa M HeJOCTAaTKU MOJYJbHOTO NpPOrpaMMHUpOBaHUA. MoAy/au: CTPYKTypa, BHUJHUMOCTb BeJHUYUH.
[IpyHLMOBI MOJAYJBHOTO NpOrpaMMHUpoBaHusA. MojyJbHOe TecTHpoBaHUe. BkitoueHue ¢ailzioB. YcjioBHas
TpaHcasauus. bubaroreky. CTaTUyeckas M AMHAMU4YecKasi 6ub11MoTeKka. PaHee 1 no3/iHee cBs3bIBaHUe.

Tema 10 - OCHOBBI TECTUPOBAHUA U OTJIAJKU IPOTPaMM

TectupoBaHnue, 1esu TecTupoBaHus. Xopouui TecT. [[puHIUNBI TecTupoBanus. Kinaccudpukanus omun6ox.
CtpaTeruu TectupoBaHus. CTaTHUYecKOoe U AUHAMHU4YeCKOe TeCcTHpoBaHUe. CTpaTeruu TeCTUPOBAHUA «4E€PHOr0» U
«6esioro» silKMKa. PyyHoe TecTHpOBaHHE, MHCIEKL UM U CKBO3HbIe NMPOCMOTPBL. MOAYJbHOE U MHTETrPAallMOHHOE
TecTHpoBaHue. MoJy/ibHOe TeCTUpOBaHUe. llesiv ¥ 3a/jJa4yy MHTErPallJMOHHOTO TeCTUPOBaHUS.
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Lesb: npakTUYeCKOe NPUMeHeHHe MeTO/[0JIOTHHA NPOrpaMMHUPOBaHHS.

OcHOBHbIe NPUHIUIBI U NPAaKTHYeCKOe NPUMeHeHHe MeTOJ0JIOTMH NMPOrpaMMHUpOBaHUs. JeKoMIo3uLus
3aZja4u. ApXUTEeKTypa JaHHBIX, IPOrpaMMHas apXUTeKTypa.

JlaopamopHasa pa6oma 13

Lesb: mognporpaMMal.

[Ipouenypsl U GYHKIUH B pellleHUH 33/1a4. MexaHU3Mbl Ilepe/jlayy apaMeTpoB.

Jla6opamopHas pa6oma 14

llesb: peKypCUBHBIE 33J]a4H.

PaboTa ¢ moamporpaMMamu, NMO3BOJIAIOIMM pellaTb pPeKypcUBHble 3a/laud. Pa3spaboTka peKypCHBHOIO
aJropuTMa JJs BBIYMCJIEHHUS pe3yJbTaTa Ha cliycke. Pa3paboTKa peKypCHUBHOIO ajropuTMa [Jisi BBIYHUCJIEHUS
pe3yJibTaTa Ha BO3BparTe.

JlaopamopHasa pa6oma 15

llesib: mporpaMMHble MOJYJIH.

Pa3paboTka NporpaMMHOTO MOJYJIS U €Tr0 UCI0JIb30BaHUe NIPH PellleHUH 3a/]a4 ONpe/ieJIeHHOro THIa.
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[lesb: 6UOIUOTEKH MOAIIPOrPAMM.

PaspaboTka 6UOJIHMOTEKH U €€ UCI0/Ib30BaHUE NPU pellleHUH 33/1a4 OIpe/IeJIEHHOTO THUIIa.

CamocTosATe/IbHAsA pa6oTra mo pasgesnay. Pa6oTa ¢ KOHCIIEKTOM JIEKIMA M PpPEeKOMEeH/0BaHHBIMH
HMcTOYHMKaMu. HanvcaHue pedepaToB U BBICTYIJIEHHE C AOKJI3JJaMU N0 TeMaM pasjiesa. TecTUpOBaHUE MO TeMaM
pa3gesna. OpopMyieHHEe OTYETOB IO BHIMOJHEHHBIM NPAKTUYECKHUM 33/IaHUSM JIabopaTOPHBIX paboT. BeinosHeHue
JlabopaTOpHBIX paboT paszesa CTyLeHTaMU 3a04HON GOpMbl 06yUeHUS.

Paszpen 4. MaccuBbl: 6a30Bble aJITOPUTMBI 06PAGOTKHU AAHHBIX

Tema 11 - CTpyKTypa AaHHbIX MaccuB. OlHOMepHbIE MaCCUBBI

OnucaHue CTPYKTYPbl CTATHYECKOT0 MAaCCHBA. JTanbl paboThI C OZHOMEPHBIMU CTATUYECKUMU MaCCHBAMHU.
06bsABJIeHME U CIOCOOLI UHULMAIU3AL MU OJJHOMEPHOTr0 CTaTU4ecKoro MaccuBa. O6bsAB/IeHHE [10/1b30BaTEbCKOTO
TUIA JAHHBIX — OJHOMEPHOI0 MaccuBa. MaccuBbI — apaMeTpbl nojgnporpaMM. COpTUpOBKa 3HaYe€HUH 3/IEMEHTOB,
MIOMCK 3Ha4eHHUd dJIeMeHTa.

OnucaHue CTPYKTYPbl CTATHYECKOTO MAaCcCHBA. JTanbl paboThl C OJHOMEPHBIMU CTATUYECKUMHU MaCCUBAMH.
[IpouenypHass TeXHOJOrMsI NPU PaboTe C MAacCHBaMM, MAacCCHBBI - MapaMeTpbl nojnporpamMM. OGbsBieHUE U
Cnoco6bl THUIUAIM3AL WU OJHOMEPHOTO CTATUYECKOr0 MAaCCHBa.

Pazpa6oTka NporpaMMHOT0 MOy AJ pellleHHs 3aa4 06paboTKH 0JHOMEpPHOI'0 MacCUBa.

Tema 12 - CopTUpOBKa 3HAaY€HUH 3/1eMeHTOB, IOMCK 3HAaYeHUs 3J1eMeHTa 0JJHOMEpPHOI'0 MacCUBa

CopTupoBKa 3HAaYeHUH 3JIeMeHTOB, IOMCK 3HaYeHHs 3JileMeHTa. PazpaboTka MporpaMMHOro MOAYJA JJs
pelieHud 3aja4 06paboTKU 0HOMEPHOTO MAaCCHBa.

Tema 13 - /IByMepHbIe CTaTUYECKHE MACCHUBEI

CTpyKTypa npejcTaBJeHHUs JByMEPHOr0 CTATHYECKOT0 MaCcCUBa AaHHbIX. 00'bsIBJIEHHE M10/1b30BATEIbCKOTO
TUIA U MHUIMaJIN3alusA JByMepHoro MaccuBa. OCHOBHbIe onepanyy. Mcnosib30BaHMe AByMePHbIX MaCCUBOB.
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[lesib: 0HOMEPHBIN CTaTUYECKUN MaCCUB.

WHuuuanu3anus OJAHOMEPHOTO CTaTHYeCKOro MaccuBa. [IpuMeHeHHe OJHOMEPHBbIX MAaCCUBOB IS
06pabOoTKH JaHHBIX; PelIeHHe 33/1a4 C UCI0JIb30BaHUEM OZJHOMEPHBIX MaCCHBOB.
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Lesib: COpTUPOBKA 3HAYEHU U 3JIEMEHTOB OZJHOMEPHOTO CTATUYECKOT0 MAaCCHBa.

Ba3oBble MeTO/bl COPTUPOBKH OJHOMEPHBIX MAaCCHUBOB INpPHU pelleHWU NPaKTUYECKUX 3a/ja4y, MOUCK
3HAYEHHS B OJJHOMEPHOM MacCHUBe.
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Lesib: AByMEPHBINA CTATUYECKUH MaCCUB.

WHuIMausanus JByMepHOro CTaTUYECKOro MaccuBa. [IpuMeHeHHe CTPYKTYPhI ABYMEPHBIX MaCCUBOB [1Jisl
06pabOTKU AAHHBIX.
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Lesib: mporpaMMHbIN MOJAYJIb JJIs1 06pabOTKH CTaTUYECKOTO MacCUBa.

Ucnosib30BaHWE CTPYKTYyp THUNa MaccuB. Pa3paGoTka NpOrpaMMHOrO MOJYJs JJisl pellleHus 3ajad
00pabOTKH MaCcCHUBA.
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Lesb: 6UGIHMOTEKA /11 06PabOTKH CTaTUYECKOTO MacCHBa.

Ucnosib30BaHWE CTPYKTYp THUNa MaccuB. Pa3paboTka OUOJIMOTEKH [JI pellleHUs 33aZia4 06paGoTKU
MaccuBa.



CaMmocTosATe/IbHAA pa6oTa mo pasjesay. Pa6oTa ¢ KOHCIEKTOM JIEKLIMH M peKOMeHJ0BaHHbIMU
ucToyHMKaMu. Hanucanue pedepaToB U BBICTYILJIEHHE C JOKJAJaMu [0 TeMaM pasjesa. TecTUpoBaHUe IO TeMaM
paszesa. OpopmiieHHe OTYETOB M0 BbINOJHEHHBIM NPAKTHYECKUM 3aZlaHUSM J1abopaTOPHbBIX paboT. BreinosHeHne
JIabopaTOpHBIX PAabOT pasjesa CTyJeHTaMH 3a04HOM ¢GopMbl ob6ydeHUs. BeimosiHeHHe 3aJjlaHUs Ha KypcoBoe
MPOEKTUPOBAHUE CTY/[EHTaMU 3a04HON GOPMBI 06yYEHHUS.

Pa3gen 5. CTpyKTypbl JaHHBIX

Tema 14 - CTpyKTYpHbI JJaHHbIX «3alUChb», KMHOXKeCTBO» U $alibl

Tunel JaHHBIX «3anucb». PUKCHUpOBaHHble W BapUaHTHble 3anucd. OO6baBaeHMe 3anucd. 06JacTb
BU/IUMOCTH UJIeHTUPUKATOPOB moJieil. /locTym K JaHHBIM MoJiel pasHoro Tuna. OnepaTop npucoearHeHus with.

@aioBbIl THUN JAaHHBIX: QU3WYECKUNW U JoTHYecKUW. JlocTynm K JAaHHBIM B ailse, TEKCTOBble U
TUNU3UPOBaHHbIE ¢aisibl. JTanbl paboThl ¢ ¢aisamu pasHoro goctyna. Omepanuyd BBOJA-BbIBOZA B ¢ail.
Onepanuu ¢ JAaHHBIMU: CODTUPOBKA JaHHBIX B Qpaiie, yAasieHre. BHellHsAA COPTUPOBKa.

Tema 15 - JlaHHble AMHAMUY€ECKON CTPYKTYPHI

Knaccupukanusa CTpyKTyp JAaHHBbIX. JlaHHble CTaTH4YeCKOHM CTPYKTypbl. HecBs3aHHble [aHHbIe
JMHaMUYeCKOH CTPYKTyphl. CBsI3aHHbIe JJaHHblEe AUHAMHUYECKON CTPYKTYPbl: CIHUCOK, AeK, o4epe/b, CTeK, JlepeBo.
06s1acTh NPUMEHEeHHs JaHHBIX JUHAMUYECKOU CTPYKTYPHI.

Tema 16 - [luHaMH4eCcKUe MaCCUBBI

JvHaMHu4yeckue OJHOMepHble U [ ByMepHble MacCHBbl. MHOromMepHble JUHaMHU4YeCKHe MAaCCUBbI
MPOM3BOJILHON KOHPUTYpALUH.

Jla6opamopHas pa6oma 22

[les1b: MCIO/IB30BaHHE CTPYKTYPhI JAHHBIX «3aMUCH»

O6bsABJIeHHE CTPYKTYP TUIA GUKCHPOBAHHBIX U BAPHAHTHBIX 3alMCeH, pelleHUe 33/4a4 C JaHHbIMU THUIA
«3aIKChy.

Jla6opamopHas pa6oma 23

Llesib: McHOJIb30BaHUE CTPYKTYPhI JAHHBIX K MHOXKECTBOY»

O6bsiBIEHHE CTPYKTYP THIIA KMHOXKECTBO», PEIlleHHE 3a/1a4 C JAHHBIMU THIIA KMHOXKECTBO.

JlaGopamopHasa pa6oma 24

]_le.f[b: AOCTYII K JAHHBIM B TEKCTOBbBIX U TUIIM3HPOBAHHBIX Q)aﬁnax.

3akpemnsieHWe HaBBIKOB pPaboOThbl C JAHHBIMH, XPAHALIMMHUCA Ha BHELUIHHUX YCTPOWCTBax B daMiax,
opraHusanus uHTepdeiica nojb3oBaTesis IpU paboTe ¢ JaHHBIMU U3 paiioB.

Jla6opamopHas pa6oma 25

llesib: HecBSI3HBIE JAHHbIE JUHAMHUYECKOH CTPYKTYPhI

PemreHune 3ajja4 ¢ MCIOJb30BAaHHMEM HECBS3HBIX [JAHHBIX JAUHAMUYECKOH CTPYKTYpbl, OpraHM3alHs
nHTepdelica mosb30BaTessl NpU paboTe ¢ HECBA3HBIMU JAHHBIMHU JUHAMHUUYECKOHN CTPYKTYPHI.

JlaGopamopHasa pa6oma 26

].le}'[b! CBA3HbIE JAHHbIE L[I/IHaMPI‘{eCKOﬁ CTPYKTYPBbI

PeimreHre 3ajay ¢ MCIOJb30BAaHUEM CBSI3HBIX JAaHHBIX JAUHAMHYECKOH CTPYKTYpbl, OpTraHU3aLUs
nHTepdeiica noab30BaTes MpU paboTe C HECBSA3HBIMU JAHHBIMU JUHAMUYECKON CTPYKTYPBI.

JlaopamopHas pa6oma 27

]_lef[b! OpraHu3anusa pa6OTbI C JMHAaMHW4Y€CKHUMH MaCCHUBaMH.

Pemenue 3a4a4 C JHHAMHWYEeCKHNM OAHOMEPHBbIM MAaCCHUBOM, ITMHAMHW4YE€CKHUM ABYMEPHBIM MACCHBOM.

CamocTosATe/IbHAsA pa6oTra mo pasgeny. Pa6ora ¢ KOHCIEKTOM JIEKIMH M pPEKOMEeH/0BaHHBIMH
HMCTOYHHKaMU. Hanucanue pedepaToB U BBICTYILIEHHE C JOKJAJaMH 10 TeMaM pasfesa. TecTUpoBaHUe IO TeMaM
paszena. OpopmiieHHEe OTYETOB M0 BBINOJHEHHBIM NPAKTHYECKUM 33alaHUSIM J1a6opaTOPHBIX paboT. BeinosHeHHe
JIaGopaTOpHBIX paboT pasfjesa CTyJAeHTaMU 3a04YHOH ¢opMbl 06yvyeHHUs. BblnosiHeHUHe 3aJaHHMs HA KypCOBOe
NpPOEeKTHPOBaHHUe.

10



PasjeJ1 6. BusyajibHOE IPOEKTUPOBaHUE U COOLITHIHOE MPOrpaMMHUPOBaHHE

Tema 17 - OcHOBbI 06'bEKTHO-OPUEHTUPOBAHHOI'0 MPOTPAaMMUPOBAHUS
Knacc, abGcrpakTHble TUNBI JaHHbIX. CBOMCTBA, MeTOAbI, COOBITHSA. [IpUHOMOBI O0GBEKTHO-

OpUEeHTHpPOBaHHOro mporpammupoBaHus. UML, aumarpamMmbl KJaccoB, AuarpaMMbl 3K3eMIUISpoB. 06JacTu
BUJMMOCTH.

Tema 18 - COGbITHIHO-OpUEHTUPOBAHHOE MPOrPaMMHUPOBaHUE

CoObITHSI: HMCTOYHHUKH COOBLITHH, LIKMHA COOBITHH, 06paboTYMKU coObITHM. KommnoHeHT. CocTosiHue
nporpaMmmbl. [loaxon Event-Driven Architecture (EDA). IIpoekTupoBaHHe COGBITUHHOIO MOBEAEHUS MPOrPaMMBblI,
ocHOBHbIe mnpuHUMNbl. UML, aumarpaMmbl moBefieHUs. JTambl TPOeKTHUPOoBaHUS. O6pabOTKa MCKIKYUTETbHBIX
CUTYyaLUH.

Tema 19 - KoMIIOHEHTHO-OPMEHTHPOBAaHHOE IPOrpaMMHUpPOBaHUE

OCHOBBI BU3yaJIbHOTO OOBEKTHOTO IMporpaMMupoBaHus. [paduyeckuil wuHTepdeic MoJib30BaTEIS.
BubinoTeka BU3yaJbHbIX KOMIOHEHT. CLileHapuu Ucno/b30BaHusA. [IpoekTUpoBaHKe 06PabOTYUKOB COOBITUH.

Jla6opamopHas pa6oma 28

llesib: npUMeHeHHEe METO/[0JIOTUU 06'bEKTHO-OPUEHTUPOBAHHOTO IPOTPaMMHUpPOBaH U

OnucaHue kiacca. 06beKT. [luarpaMMbl KJ1accoB, fUarpaMMbl 3K3eMILJISIPOB.

JlaGopamopHasa pa6oma 29

Llesib: TPOEKTUPOBaHKE COOBITUHHOIO NOBEIEHUSI NPOTPAMMBbIL.

JluarpaMma coCTOSIHUH, inarpamMma 1nocjaeZ0BaTeJJbHOCTH. KOHTPOoJIb 3aycKa 3K3eMIJISIPOB MPUJIOXKEHHUS.

Jla6opamopHas pa6oma 30

[lesib: paboTa ¢ 6UGJIMOTEKAMH KOMIIOHEHTOB.

Opranusanus uHTepdeiica moJb30BaTess, MPOEKTHPOBAaHME 3KpaHHbBIX (GOPM U  CIEHApHEB.
MHOTOOKOHHBIE NPUJIOKEHUS], CIYKEOHbIE OKHA.

CamMocTosATe/IbHAA pa60Ta o pasjaeiuy. Pabora Cc KOHCIEKTOM .)'IEKLU/Iﬁ U peKOMeHAOBAHHBIMH
UCTOYHHKaMU. HanucaHue ped)epaTOB U BBICTYIlJIEHHUE C JOKJIaJaMHU 10 TeéMaM pasjeJia. TeCTHpOBaHI/Ie I10 TeMaM
pasaeJia. OQ)OpMJIeHI/Ie OTYEeTOB IO BbINNOJIHEHHBIM MPAKTHUY€CKHUM 3aJaHUAM na6opaToprlx pa60T. BoeinosiHeHue

JIabopaTOpPHBIX pPaboT pasjesa CTyAeHTAaMH 3a04HOH ¢GopMbl 06yuyeHHs. BrimosiHeHMe 3a/aHUs HA KypCOBOE
NPOEKTHPOBaHHUE.

5 YuyeGHO-MeTOAMYECKOE 06ecrieyeHue AJis1 CaMOCTOSATE/IbHOU pa6oThl 00y4aloLUXCsA

5.1. BueaydumopHasa camocmosimeibHas1 pa6oma cmyadeHmoas

B 1nesioM BHeayJUTOpHasi CaMOCTOSITEJbHas paboTa CTyZeHTa NPU H3yYEHUH Kypca BKJIOYAeT B cebs
caeyrolie BUAbI paboT:

- npopaboTka (M3yueHHe) MaTepHUasOB JEKIUM;

- YTeHHe U NpopaboTKa peKOMEeH/J0BAaHHON OCHOBHOM U JIOTNIOJIHUTENbHON JIUTEPATYPHI;

-  NOATOTOBKA K IPAKTUYECKUM 3aHATHUAM;

- IOMCK M IpopaboTKa MaTeprasoB U3 UHTepHET-pecypcoB, HAYYHbIX yOIMKaALUH;

- BBINOJIHEHHUE JIOMAIIHUX 33/JaHUi B popMe MpaKTUUECKHUX 3a/laHUH, [IOK/IaI0B U pedepaTos;

- BBINOJIHEHHE KyPCOBOI'0 IPOEKTUPOBAHUS;

-  MOATOTOBKA Npe3eHTAalWH AJIs1 WJLIICTPALUH Pe3yIbTaTOB KyPCOBOI'0 MPOEKTHPOBAHUS, JOKJIA/I0B;

-  TNOATOTOBKAa K TeKylleMy (MHAMBHJYaJbHble OINPOCHl, TECTUPOBAHHE) U UTOTOBOMY (IPOMEXYTOYHAs
aTTecTalus) KOHTPOJIIO 3HAaHUH 10 AUCLUILIMHE (9K3aMeH).

OcHOBHasi [0/l CaMOCTOSITEJbHOH paGoThbl CTYJAEHTOB NPUXOJAUTCA HAa IMOATOTOBKY K JIAGOPATOPHBIM
3aHATHSAM, TeMaTHKa KOTOPBIX IOJHOCTBIO OXBaThIBaeT coJepkaHue Kypca. CamocrositesbHasi pabora 1O
MO/TOTOBKE K JIEKI[MOHHBIM 3aHSATHAM IIPeAIoIaraeT yMeHre paboTaTs C IepBUYHONU HHPOpManuen.

CamocmoamenvHas paboma no pazdeay 1:

Pa6oTa ¢ KOHCHEKTOM JIeKUIMH U peKOMeHJO0BaHHOM JuTepaTypodl (1-2 u JonosHUTENbHas),
peKOMeH/JJ0BAaHHbIMM MCTOYHMKaMH, HamnucaHue pedepaToB. PaboTa C NOYTOBBIMM cepBuUcaMU. MH3ydeHue
BO3MO>KHOCTeH OHJIalH-pelaKTOPOB CXEM U BbINOJHEHUe 3aZlaHUH € UX NOMOLIbIO.

[ToAroTOBKA MaTepHaJoB K KOHTPOJIBHOMY ONPOCY (TECTUPOBAHHIO) 10 U3YYEHHBIM TeMaM, IPaKTUYECKUX
3aHATHSAX, JUalorax C IpernojaBaTesJieM M Yy4YaCTHUKAMHU NPOBEPKHM 3HAHMH W OTYETOB MO BBIINOJHEHUIO
NpaKTUYeCKUX 33JlaHUi JIabopaTOPHBIX pabOT JUCLUIIMHAPHOTO MOJYJs. BeinosHeHHe /1a60paTOpHBIX paboT
pasfzena cTyleHTaMu 3a04HON ¢opMbl 00yueHUs. Pa3meneHue otyeToB B IUOC.
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CamocmosimeavHas paboma no pasdenay 2:

Pa6oTa C KOHCHEKTOM JIeKIMH M peKOMeHJ0BaHHOW JiuTepaTypod (1-2 ¥ JONOJHUTEJNbHAsA),
pPeKOMeH/J0BaHHbIMHM HCTOYHUKAMHM, HallMcaHUe pedepaTOB. YCTaHOBKA U HACTpOMKa cpejbl pa3paboTKu Ha
KOMIBIOTEpPE C MpaBaMH aAMUHUCTPATOPA.

[ToagroToBKa MaTepHAJIOB K KOHTPOJBHOMY ONpOCy (TECTUPOBAHHUIO) MO U3yYEHHBIM TeMaM, MPaKTHUYEeCKUX
3aHATHUSAX, JAWAJOrax C IMpenoJjiaBaTesJieM M Yy4YacTHUKaMU MNPOBEPKU 3HAHUH U OTYETOB IO BBINOJHEHUIO
NpaKTUYeCKUX 3aJlaHUl J1abopaTOpHBIX paboT AUCLUIJIMHAPHOTO MOJYJ/A. BbinosHeHUe 1abopaTOPHBIX paboT
paszesia CTyleHTaMH1 3a04HOM GopMbl 00y4ueHUs. Pasmenienre otyeToB B IUOC.

CamocmosamenvHas paboma no paszdeny 3:

Pa6oTra ¢ KOHCHEKTOM JIeKIMH U pEeKOMeHJ0BaHHOW JuTepaTypod (1-2 W JONOJHUTENbHAS),
peKOMeH/JOBAaHHBIMU UCTOYHUKAMHU, HallMCaHUe pedepaTos.

[ToAroToBKa MaTepHaJoB K KOHTPOJBHOMY ONPOCY (TECTUPOBAHUIO) MO0 U3yYeHHbIM TeMaM, MPaKTUIECKUX
3aHATHAX, JUalorax C I[penojaBaTesJleM MU Yy4YaCcTHUKaMHU MpPOBEPKHM 3HAHMM U OTYETOB IO BbINOJHEHUIO
NpaKTUYeCKUX 33JlaHUM JIab0opaTOPHBIX paboT AUCLUUIJIMHAPDHOTO MOJyJid. BeinmosiHeHUe J1abopaTOpPHBIX paboT
paszesa CTyleHTaMH1 3a04HOl GopMbl 00yueHUs. Pasmenienre otyeToB B IUOC.

CamocmosimeavHas paboma no pasdenay 4:

PaGora ¢ KOHCHEKTOM JIEKUUH U pEKOMeHJOBAaHHOW JsuTepatypod (1-2 © [JOHOJHUTE/NbHas),
pPEKOMEH/JOBAHHBIMHU UCTOYHUKAMHU, HallMCaHHUe pedepaToB.

[ToAroTOBKA MaTepHaJJoB K KOHTPOJBHOMY ONpPOCY (TECTUPOBAHUIO) MO U3YYEHHbIM TeMaM, MPaKTUYECKUX
3aHATUSAX, JUAJorax C IMpenojaBaTesieM U Y4YacTHUKAaMU NPOBEPKH 3HAHUU U OTYETOB IO BbINOJHEHUIO
NpPaKTUYECKUX 33JJaHUH JIa60PaTOPHBIX pabOT JUCHUIIMHAPDHOTO MOJYyJis. BhinosiHeHUe J1abopaTOpPHBIX paboT
paszena CTyJeHTaMH 3a04HOU ¢opmbl 00yvyeHus. PasmemeHue otdeToB B IMOC. [loAroToBKa K KypCOBOMY
NPOEKTUPOBAHHUIO CTYJEHTaMH 3a04YHOH ¢GOpMbI 00y4yeHUs, M3ydyeHHe TpeGOBaHMW W NpeJJlaraeMblx 3ajad,
[IOCTAaHOBKA 33/laHHs Ha KYPCOBOE MPOEKTUPOBaHUE.

CamocmoamenvHas paboma no pasdenay 5:

PaboTa ¢ KOHCHEKTOM JIeKLIMH U peKOMeHJO0BaHHOM JuTepaTypodl (1-2 u JonoJHUTeNbHas),
pEeKOMeH/JOBAaHHBIMHU UCTOYHUKAMHU, HAallMCaHHUe pedepaTos.

[ToAroTOBKA MaTepHaJoB K KOHTPOJIBHOMY ONPOCY (TECTUPOBAHMIO) N0 U3yYEHHbIM TeMaM, MPAKTUIECKUX
3aHATHSAX, JUajorax C IMpenojaBaTesJieM MU Y4YaCTHUKAaMHU MNPOBEPKHM 3HAHMM M OTYETOB 10 BbINOJHEHHUIO
NpaKTUYeCKUX 33JaHUH JIabopaTOPHBIX pabOT AUCLUIJIMHAPHOTO MOJyJd. BrinmosiHeHUe s1abopaTOpHBIX paboT
paszena CTyfeHTaMu 3a04yHOil ¢opmbl 06yvyeHusi. PasmemeHue otyeToB B JMOC. [loaroToBKa K KypCOBOMY
NPOEKTUPOBAHUIO CTyJAeHTaMu O4YHOH ¢opMbl 06ydyeHHs, U3ydeHHe TpeOGOBAaHUM M NpejjaraeMblx 3ajady,
NIOCTAaHOBKA 3a/laHHWs Ha KypcoBOe NPOeKTHpOBaHWe. BbiMosiHeHUe 3a/laHHs Ha KypCcOBOe IPOEKTHPOBaHUE U
pasMelleHHe MaTeprUaoB npoekTrupoBanusa B IUOC.

CamocmoameavHas paboma no paszdesny 6:

PaboTa ¢ KOHCHEKTOM JIeKLIMH U peKOMeHJO0BaHHOM JuTepaTypodl (1-2 u JonosHUTeNbHas),
peKoMeH/J0BAaHHBIMU UCTOYHUKAMHU, HallMCaHUe pedepaToB.

[ToAroToBKa MaTepHaJoB K KOHTPOJIBHOMY ONpPOCY (TeCTUPOBAHUIO) MO U3yYeHHbIM TeMaM, NPaKTUYeCKUX
3aHATHSAX, JUajlorax C IMpernojaBaTesJieM MU Y4YacCTHUKAaMHU NPOBEPKHM 3HAHMM M OTYETOB 10 BBINOJHEHHUIO
NpPaKTUYECKUX 33JaHUH JIabopaTOPHBIX paboT AUCLHUIJIMHAPDHOTO MOJYyJisd. BeimosiHeHHe s1a6opaTOpHBIX paboT
pasfzesia CTyAeHTaMu 3a04HOM ¢opMbl 00ydeHus. PasmemeHve otdyetoB B JUOC. BeimosiHeHWe 3ajaHuUs Ha
KypCOBOe NPpOeKTHPOBaHUE U pa3MellleHue MaTepHuasioB npoektupoBanua B JUOC.

6 ®@OHJA OLEeHOYHBbIX CpPeACTB /[Jis MNPOBeJeHHs] MPOMEXYTOYHON aTTecTanuu

00y4YarIIUXCs M0 JUCHUIIMHE

CDOHL[ OLIEHOYHBIX CpeACTB AJid IpOBeAeHUdA HpOMe)KYTO‘{HOﬁ aTTeCTalluH o6yqalom,1/1xc;1 no AWCHHUIIJINHEe
«lHpopMaTHKa M mporpaMMUpOBaHUE» MpeACTaBJeH B IMPUJIONKEHUH K pabouyell mporpaMme AUCHUIIMHBI U
BKJIIOYAET B ce04:

- mepeYyeHb KOMIETEHIIMH C YKa3aHUEM 3TanoB UX GOPMHUPOBAHHUS B MpOLlecCe 0CBOEHUsS] 00pa30BaTeJbHOU
[IPOrpaMMBbl;

- OIIMCaHUe NoKa3aTesiel U KpUTepueB OLl€eHUBaHUA KOMHETEHL[I/Iﬁ Ha pas3JIMYHbIX 3TallaX UX ¢OpMHpOBaHHH,
OIIMCaHH e LIKaJI O€HUBAaHHUA;

- TUIIOBbI€ KOHTPOJIbHbIE 3a/laHUA UJIKM MaTepuaJslbl, HeO6X0,£LI/IMbIe AJid OLleHKH 3HaHPII>i, YMeHHfI, HaBbIKOB U
(1) onbITa 1eITEJbHOCTH, XapaKTEPU3YIOUIUX 3TaNbl GOPMUPOBAHUSI KOMIIETEHI[UH;

- MEeTOAWYEeCKHe MaTepHaJibl, ONpeJesiolie NpoLeAyphbl OLleHUBaHUA 3HAHUH, YMEHUH, HaBbIKOB U (WJN)
OIIbITA AeATEJIbHOCTH, XdaPAKTEPHU3YIOIIUX 3TAIlbl (l)OpMI/IpOBaHI/IH KOMHeTeHHI/II‘/’I.
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Bonpocsl /151 IpoBeJeHNs MPOMEKYTOYHOM aTTeCTaliM N0 JUCHHMIINHE (3K3aMeH)

Paspgen 1

1. HudopmaTHuKa: Lesu, PyHKLHUH U 3a7a4u. Passiesbl MHOpMaTHKHU.

2. HWHdopmauusa: mepa ¥ KadecTBo. MHbopmauusa u JaHHble. CBodcTBa HWHopMmainuu. W3mepeHue u
npeacraBjenue uHopmanuu. Kinaccupukanus nHGopmanuu.

3. OcHoBBI TeOpuHU KoaupoBaHusl. [IpescTaBieHre 1 06pabOTKa JaHHBIX.

4. HuabopMalMoOHHbIE TEXHOJIOTUU: PA3BUTHE.

5. TexHu4yeckue CpeAcTBa peanus3aldd HHQPOPMALMOHHBIX MNPOLECCOB. APXHUTEKTYpa IepCOHAJbHOTO
koMIbloTepa. [loko/leHuUsI TepCOHANbHBIX KOMIIBIOTEPOB. YCTPONCTBA XpaHEHUS UHQOPMALUH.

6. IlporpaMMHBIe cpejicTBa peajn3aluy MHGOPMaLMOHHBIX NpoleccoB. Kiaccudpukanus nporpaMMHOro
obecneyenusi. OnepalnOHHbIE CUCTEMBI: KiacCHUKalsl, OCHOBHbIE 3JIEMEHTHI.

7. IlporpaMmMHoe obGecrnedeHue: kjaaccubrkauus. [IponpuetrapHoe, OTKpbITOe U CBO60OJHOE NPOrPaMMHOE
obecreyeHue, TULEH3UU.

8. CucreMHoe nporpaMMHoe o6ecneyeHue. OnepanvoHHasi CUCTEMA.

9. CraHzapThl B 06J1acTH pa3paboTKH aITOPUTMOB U IPOTPaMMHBIX CPEJICTB.

10. AnropuTMu3auua. AJTOPUTMbI 06pabOTKH JAaHHBIX: BUABl aJCOPUTMOB, TUIbl 3alUCel aJITOPUTMOB,
o6o3navyenus 'OCT ECII/J 19.701.

11. CgoiicTBa aaropuTMoB. THUIbI aATOPUTMOB U GOPMBI IPECTaBIEHUS.

Paspen 2

12. [lapagurMel NpOrpaMMHpOBaHMUsA, HMIlepaTHBHOe IporpaMMupoBaHHe. [Ipomecc pa3paboTKu
nporpaMMsl (3Tamnbl pelieHus 3a4a4 Ha IBM).

13. HHcTpyMeHTa/lbHOe mNporpamMMHoe obGecneyeHue. CHCTeMbl NpPOTpPaMMHpPOBaHUA. WHTerpupoBaHHas
cpeJia IporpaMMHpPOBAaHHUA: COCTaB U Ha3HA4YeHHUe.

14. f3pIku nporpaMMHUpoBaHus, 3Bo oL us. Knaccudpukanus Al

15. fI3pIK mNpoOrpaMMHpPOBAHHs, CHHTAKCHC, CeMaHTHKa U mparMartuka. Kiaccudukanus s3bIKOB
NpOrpaMMHpPOBAHMUSL.

16. fAspiku mnporpaMMupoBaHusA. IJiaeMeHTbl AIl:  andaBuT, TUnbl JAaHHBIX. CTUJAb  XOpoOLIEro
NpOrpaMMHUpPOBAHMUSL.

17. Tunel JaHHBIX A3bIKOB IPOrpaMMHUPOBAaHUSA BbICOKOTO YPOBHS.

18. Ilporpamma. CTpykTypa. Onucanue BesiM4vH. BBejeHMe U ncnosp30BaHUe M0/1b30BaTENbCKOrO TUMA.

19. OcnoBHbIe KOHCTpYKLMH Il BbICOKOr0 ypOBHA. BeIipaxkeHus, NpUOpPUTETHI ONlepalUil.

20. Tunel faHHBIX. CHMBOJIBHBIA U CTPOKOBBIN THUIIBI JaHHBIX. 06pab0TKa JAHHBIX C TOMOIbIO CTAHAAPTHBIX
byHKLUI.

21. TeopeTuyecKHe OCHOBBI U MHCTPYMEHTHI TECTUPOBAHUSA NPOTPaMMBI B Cpefie pa3paboTKH.

22. Omnepartops! 1 BeipaxkeHus Il B BH®. BBoa v BbIBOJ, JaHHbIX, TapaMeTphbl BbIBOJA.

23. OpraHusanus guanoroBoro pexxuma. CucTeMa npepblBaHUH.

24. OmnepaTopbl NpUCBaMBaHUs, BETBJEHUS, LIUKJIA.

Pasnen 3

25. TlpombliuuieHHas pa3pa6oTka [10. 3tan pazpabotku [10, npoueccel. KoncTpyuposanue I10.

26. TexHOJOTHM UMIIEPATHUBHOIO NPOrpaMMUPOBAHHUA: 0630p, IPUHLUIBL

27. OcHOBHBI€ 3TaNbl pa3BUTHUA TEXHOJOIMH IPOrPaMMHUPOBAHUS.

28. 06mmue NpUHIMIBI METOA0J0TMH CTPYKTYPHOTO MOAX0/Aa.

29. TloHaTtue apxuTeKTyphl [10 U apXUTEKTYPHOTO CTUJIA.

30. Metozpb! paspaboTku [10: HUCXOAAIMH, BOCXOASAIUNA U METOJ, pacliupeHus spa. [lekoMno3unus 3aZadu
B IpOrpaMMHUPOBaHUM.

31. I[lpuHUUNBI JeKoMIIo3UlMU npu pa3paboTke [10. Bugbl 1eKOMIO3ULUY, MepapXUyiecKas JeKOMIO3ULKs,
$yHKIMOHA/IbHAsA AeKOMIIO3U LU 3aaUH.

32. IllporpaMMHBble eJWHMIIBI: NpPOrpaMMa, MOANPOrpaMMa, MOAYJb, OMGJMOTEKa, nojacucteMma. O6Jactu
BU/JMMOCTH UMeHHU. BpeMd cyliecTBoOBaHUA BeJIM4MH. [IparMaTrka nepejayy napaMeTpoB.

33. Ctuap nporpaMMHpOBaHUA.

34. TopnporpamMMbl. UHTepdeiic moanporpaMmel. [lapamMeTpbl ognporpaMM U MeXaHU3MbI llepesay.

35. TNopnporpamMmbl. MHTepdelic mojmporpaMmbl. /[leTepMUHMpOBaHHAs QYHKLHMA, Xopoulas OGYHKIUS,
yuctasa ¢yHkuuA. [labsoHbl npoleAypHOro mnporpaMMupoBaHus. O6paboTKa MCKJIOYUTENbHbIX CHUTYaLMH.
JlocpouyHoe npekpallieHre BbINOJHEeHUS OANPOrpaMMBbl.

36. lognporpammbl. UHTepdeiic mopmporpamMmel. [leperpykaemMble NOANpOrpaMMbl. XapaKTepUCTHKA
MexaHU3Ma lepeiayu napameTpa. [IponeflypHbIi TUII JaHHBIX.

37. PexypcuBHble aJrOpuTMbl. PeKkypcuBHbIE mHpoueaypbl U ¢yHKIuu. [nybuna pekypcuu. Pekypcuu:
npsiMasi U KOCBeHHasl. BeluncyieHMe pe3y/IbTaTOB Ha CIyCKe U Ha BO3BparTe.
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38. Ilporpammuble Moayau. [loHATHE MOAYJIA IPU pa3paboTKe NporpaMMHoro obecnedyenus. [Ipeumyinectsa
Y HeJJOCTaTKH MOAYJIBHOI'0 NpOrpaMMHUpOBaHus. MoJlyIu: CTPYKTypa, BUAUMOCTb BeJIMYUH. [[pUHIMIBI MOAYJIBHOTO
nporpaMMHpoBaHus. MoJyibHOe TeCTUpOBaHUe. BktoyeHne GpaiioB. YcI0BHaA TPaHCAALMA.

39. bubauorteku. CTaThudecKasa U JUHaMU4YecKasa 6MbMoTeKa. PaHee ¥ no3aHee CBsI3bIBaHUE.

Paspen 4

40. CTpykTypa JaHHBIX MaccuB. TuUNbl AaHHBIX. MaccHBBI: oNpejesieHHe, Pa3MepPHOCTb, pasMep, UHJEKC,
3JIeMeHT MacCHBa, 6a30BbIM THI JaHHBIX 3J1eMeHTOB. ONMcaHHe CTPYKTYPbl CTATUYECKOT0 MacCUBA.

41. OnHOMepHBIH MaccHB (BEKTOp), JIByMepHBIM MaccuB (MaTpula), N-MepHbIH MaccuB. JTambl paboThbl C
OJIHOMEPHBIMHU CTaTHYeCKUMU MaccuBaMu. O0bsABIeHHEe CTaTUYeCKOT0 MAacCHMBa, MHULMAIU3alys, BbIBOJ, Ha 3KpaH
3HAaYeHHUU 371IeMEHTOB MacCHUBa.

42. CopTUpOBKa 3HaYEHUU 371IeMEHTOB OJJHOMEPHOTO CTaTUYECKOro MaccuBa. OLeHKa CJI0XKHOCTH.

43. CopTupoOBKa 3HAaYe€HWH 3JIEMEHTOB OJHOMEPHOTO CTATUYECKOTO MacCHUBa. AJIFOPUTMBI COPTUPOBKHU
3Ha4YeHUH 3J1IeMEeHTOB MaccHBa: 6a30Bble U ObICTpbIe (IPOU3BOJIHbIE) AJITOPHUTMBI.

44, CopTUpOBKa 3HaYeHUHW 3JIeMEHTOB OJHOMEpPHOrO CTaTUYeCKOro MaccuBa. bJIOK-cxeMbl 06a30BbIX
aJIrOPUTMOB COPTUPOBKH 3Ha4Y€HUH 3J1eMEHTOB OZJHOMEPHBIX MaCCUBOB.

45. JIByMepHbIM CTaTHYECKUHA MacCUB JaHHbIX. O0'bsIBJIEHHE MOJb30BATEJNbCKOT0 THUNA U WHHUIMAJIUA3AIUS
JiByMepHoro MaccuBa. OCHOBHbIe onepaluu. Ucrosib30BaHKe JByMepPHbIX MaCCUBOB.

Paszpen 5

46. Tunbl JaHHBIX «3alucb». 3anucb (CTPyKTypa): omnpefjeseHue, nojsd. Onepanuu: onucaHue,
VHUIMAJNA3alUs, BbIBOJ, JaHHBIX. JloCTyN K JaHHBIM M ONepaTop npucoeinHeHUd. Onepanuy Haj JaHHBIMU THIA
«3aMKChY.

47. ®alsoBbIM TUN JAHHBIX: GU3NUECKUN U jsorudeckuil. [IpeumyuiecTBa 06paboOTKH JAHHBIX C MOMOILbIO
¢dannos. Kimaccupukanys Tumnos Gpaiios.

48. ®daisoBblM THN AaHHBIX. Onepanuu HaJ ¢u3nyecKUMHU $aillaMu: CO3/JaHUE, 3aIUCh U YTEHUE, yAaJIeHUE,
neperMMeHOBaHHUe.

49. @aiysoBbIM TUN AaHHbIX. Onepanuy C JaHHBIMU B JIoTHUYecKUX ¢ailjlax: COpTUpPOBKA JaHHBIX B dalle,
yAaseHue.

50. /[laHHble AMHAMHU4YeCKON CTPYKTYypbl. HecBs3aHHble JaHHble JUHAaMHUYeCKOH CTPYKTypbl. Omepaunuu c
BEeJIMYMHAMH CChIJIOYHOTO THIA.

51. /[lanHble AUHAMUYECKOU CTPYKTYphI. CBSA3aHHbIE JAaHHbIE JUHAMHUYECKON CTPYKTYPBHI.

52. /[luHamMyyecKue OJHOMEpPHble MacCUBbL. MexaHHW3Mbl pa6GOTBl C 3JeMEHTaMU [JUHAMHUYECKOro
OJIHOMepHOTO0 MaccuBa. [Ipumep.

53. /JluHamuyeckue ABYMepHbIe MacCUBbL. MexaHU3Mbl pabOThI C 3J/eMeHTaMU JUHaMHUYeCKOro 0JHOMEePHOT0
MaccuBa. [Ipumep.

54. [lunamuyeckue AByMepHbIe MacCUBbL. MexaHU3MBbI paboThl C 31eMeHTaMu MaccuBa. [Ipumep.

55. /Jlunamuyeckue JByMepHble MaCCHBBI INPOHU3BOJBHONH KOHUrypauuu. MexaHU3Mbl paboThl C
ajeMeHTaMu Maccusa. [Ipumep.

Pazpgen 6

56. OmpefesieHuss M NPUHLHUIBI 00'bEKTHO-OPHEHTHPOBAHHOTO mNporpaMMmupoBaHus. UML, jguarpaMMel
KJIaCCOB, UarpaMMbl 3k3eMIIsApoB. 061aCTH BUAUMOCTH.

57. CoOBITHHHO-OPUEHTHPOBAHHOE NporpaMMupoBaHue. COOGBITHS: UCTOYHUKH COOBITHH, IIMHA COOBITHH,
00pabOTYHKHU COOBITHH. KOMIIOHEHT.

58. CoObITHIHO-OPUEHTHPOBAHHOE NporpaMMupoBaHue. CoctossHue nporpaMmel. [logxoxn EDA.

59. CoO6bITHHHO-OPMEHTHPOBAHHOE IpOrpaMMHUpoOBaHHe. [IpoeKTHpOBaHUE COOBITUHHOTO MOBeJEeHUs
nporpaMMmbl, OCHOBHble npuHUMNbL. UML, auarpaMMel mnoBefieHHs. IJTanbl NOpoeKTHpoBaHHA. 06paboTka
HCK/IIOUUTENbHBIX CUTYaLU M.

60. KoMNnoHeHTHO-OpHeHTHpPOBaHHOEe INpOrpaMMHpoBaHHe. BusyajibHOoe 06beKTHOe NpOorpaMMHUpPOBaHHUE.
BubsroTeka BU3yaJbHbIX KOMIIOHEHT.

61. KoMNOHEHTHO-OpHEHTHPOBAaHHOE MNporpaMMupoBaHue. CieHapuu HcNoJb30BaHUs. [IpoeKkTHpoBaHUe
00pabOTYNKOB COOBITHUH.

7 PekoMeHAyeMad iuTepaTypa

7.1 OcHo8Has1 n'umepamypa

1. Poiuka U.A. MUHbopMaTHKa U mOporpaMMHUpoBaHHUe: y4eb. mocobue. - IleTpomaBnoBck-KamyaTckuit:
KamuatI'TV¥, 2014 .- 150 c.

2. Kiumogsa JIL.H. Pascal 7.0. [IpakTrdeckoe nporpaMMupoBaHue. PellleHre TUNOBBIX 33/1a4: y4eb. mocobue, -
M.: KYJIULI-0O6pas, 2003 1. - 524 c.
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7.2 /lonos1HuUme/1ibHAsA Aumepamypa:

3. UBaHoBa I'.C. OcHOBBI NporpaMMHupoBaHus: YueO6HUK. — M.: U3n-Bo MI'TY um. H. 3. Baymana, 2002. - 416 c.

4. O6beKTHO-OPMEHTHPOBAaHHOE NPOTPaMMUpPOBaHHUeE: YUeOHUK A By30B / MBaHoBa I'. C., Huuymkuna T.
H., llyraues E. K.; pen. UBanoBa . C. - M. : Usa-Bo MI'TY um. H. 3. baymana, 2001. - 316 c.

5.TBo3neBa B.A. BBejieHue B ciellMa/IbHOCTh NIPOrpaMMHUcTa: yyebHUK. - M.: ®opymM, Uuppa-M, 2007. - 208

8. [lepeuyeHnb pecypcoB HHPOPMALUOHHO-TE/IEKOMMYHUKALUOHHOM ceTU « UHTEepHeT»

1. HayuyHasi asekTpoHHasi 6u6suoTexka eLIBRARY.RU - kpynHeHmui poccuiickuii MHPOpManMoHHBIN
nopTas B 06JIaCTH HAayKH, TEXHOJIOTHH, MEJUIMHbI U 06pa30BaHUsA, coJepKalluil pedepaThl U MOJHbIE TEKCTHI :
[3nexTpoHHBIN pecypc]. - Pexxum goctynaURL:www.elibrary.ru.

2. Poccuiickoe o6pasoBaHue. PefepasbHbId NOpTaja: [INeKTPOHHBIA pecypc]. - Pexxum pgoctymaURL:
http://www.edu.ru.

3. CranpapTbl U perjaMeHTbl [JJeKTPOHHBbIH pecypc] // PegepajbHOe areHTCTBO MO TEXHUYECKOMY
peryJinpoBaHHUIO 51 METPOJIOTUU PO - Mockga: Pexxum JO0CTymna URL:

https://www.gost.ru/portal/gost/home/standarts(zaTta o6pamenus: 15.01.2019).

4. JneKTpoHHBIHA GOHJ NPaBOBOM U HOPMAaTUBHO-TEXHUUYECKONW JOKYMeHTaLUU [D1eKTPOHHbIN pecypc] //
M.: AO «Kogekc». - Pexxum goctyna URL: http://docs.cntd.ru/(gata o6pamenus: 15.01.2019).

5. BBegeHue B nporpaMMHpoOBaHue: Kypc [JJ1eKTpoHHBIN pecypc]// cocT. Baxxenosa U.10., Cyxomunn B.A.-
MockBa: HOY MWHTYMUT,(2011-).Pexxum poctynaURL: https://www.intuit.ru/studies/courses/27/27 /info(gata
obpamenus: 15.01.2019).

6. Jlunaer B.B. [I[porpaMMHas uH:keHepusi: KoMmiiekc yye6HUKOB U MOHOTpadUil. —[d1eKTpOoHHBI#H
pecypc]// BuptTyanbHblil koMmnbioTepHblil My3eit, M.: (2010-). - Pexxum poctyma URL: http://www.computer-
museum.ru/books/lipaev/ (zata obpamenus: 15.01.2019).

9 MeToAM4YecKHUe YKa3aHUs AJIA 06y4aLMXCs M0 0CBOEHUI0 A CLUTIIMHBI

MeToauKa npenojaBaHus JaHHOHW AMCIUILIMHBI [IPeJNoJiaraeT YTeHre JIEKUH, TPOBeJeHNe TPAaKTUIECKUX
3aHATHUH, TPYNIOBLIX U MHAUBHU/AYAJbHBIX KOHCYJIbTALMH 10 OT/E/bHBIM BOIIPOCaM AUCHUILIMHBL [IpesgycMoTpeHa
caMoCTOsITesIbHasi paboTa CTYJEHTOB, a TAaKXe INPOXOKJEHHE aTTECTALMOHHBIX HCHBITAHHUN NPOMEXYTOYHOH
aTTecTanuM (3K3aMeH).

JleKIIMKM TMOCBAILIAIOTCS pPAcCMOTPEHHI0 HauboJiee BaKHBIX KOHLENTYaJbHBIX BOIPOCOB: OCHOBHBIM
HNOHATHUAM MHGOPMATUKU U MHOOPMaLUY; aJIFOPUTMHU3ALUHN U IPOrpaMMHUPOBAaHUIO Ha sI3bIKAaX BbICOKOTO YPOBHS;
6a30BbIM aJrOpUTMaM O6PAGOTKH YMCJIOBBIX U CUMBOJIbHBIX JAHHBIX U UX peaju3alid Ha KOHKPETHOM fI3bIKe
POrpaMMHPOBAHUS; CTPYKTYPaM JJaHHBIX; JOKYMEHTHPOBAHUIO Mpoliecca pa3paboTKH HHGOPMALHOHHBIX CUCTEM.

llesibro MpoBeieHUsI TPAKTUYECKUX 3aHATHUH SIBJISIETCS 3aKpelJieHe 3HaHUH CTYJ€HTOB, IOJYYeHHbIX MU B
X0Jle U3yYeHUs JUCLUIJIMHBI Ha JIEKIUSAX U CAMOCTOSITENbHO. Bo BpeMsi MpaKTUYECKUX 3aHATHH BBINOJHSIOTCS
JlabopaTopHble paboThl; HA HUX Pa3bUpalOTCs KOHKpETHblEe CUTYallMu MO u3ydyaeMoil TeMe. /i MOATOTOBKH K
3aHATHUSIM NPAKTUYECKOTO THIIA CTYAEHThl BBINOJHSAIOT MpOpaboTKy pabouyeil NporpaMmsbl, yjenass ocoboe
BHUMaHHUeE LleJISIM U 33Zja4aM, CTPYKTYpe U COZlepKaHUI0 AUCLHUIIIMHBI, KOHCIIEKTUPOBAaHHE HCTOYHUKOB U paboTy C
KOHCIIEKTOM JIEKL[UH, IPOCMOTP PEKOMEHAYyeMOU JTUTepaTyphl.

[Tpu U3y4eHUHU AUCHUILIMHBI UCI0/Ib3YIOTCSI UHTEPAKTUBHBIE METOABI 06yUeHHSsI, TAKHE KaK:

1. Jlekuusi:

- JleKuYd-BU3yasM3alusa — IMoJadya MaTepuallia OCYIeCTBJSAETCH CpPeACTBaMU TeXHUYECKUX Cpe/iCTB
00yyeHus ¢ KpaTKUM KOMMeHTHPOBaHHUEM JIeMOHCTPUPYEMbIX BU3ya/IbHbIX MaTepUaJoB (Ipe3eHTalui).

2.CeMuHap:

- TeMaTUYeCKUH CeMHUHap — 3TOT BUJ, CEMHHapa FOTOBUTCS U NMPOBOAUTCS C LieJbI0 aKLEHTHPOBAHUSA
BHUMaHUs1 0OCYYalIIMXCs Ha KaKOH-IMG0 aKTyaJbHOM TeMe WJIM Ha HauboJiee BaXKHBIX U CYLIECTBEHHBIX ee
acnektax. TeMaTU4eCKUH ceMUHap Yriy6JiseT 3HaHUA CTYAEHTOB, OPUEHTUPYET UX HA aKTUBHBINA MOUCK NYTEH U
CMOCO6OB pellleHHs 3aTparuBaeMoi Npo6eMbl.

3. [IpakTHYecKue 3aHSATHS:

- sabopaTopHble paGoTbl — 3TO BUJ, Y4eGHOH paboThl, B paMKaX KOTOPOrO OCYLIEeCTBJISIETCS TOT WUJIH
WHOH 5KCIepUMeHT, HallpaBJeHHbIH Ha MOJIy4eHHe Pe3yIbTaTOB, UMEIOLUX 3HaYeHHE C TOYKH 3peHHs] YCIEIHOIo
OCBOEHHS CTYJeHTaMH y4ye6GHOU NporpaMMmal.

10 KypcoBoii npoekT (pa6oTa)
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10.1 Cmpykmypa u codepicaHue Kypcogoii pa6ombul

Y4eOHBIM IJIAHOM TNpPeAYyCMOTPEHO BBINOJHEHHEe KypcOBOHW paboThl mo AucuMIIMHe. KypcoBas pa6oTa
VMeeT CBOeH LieJIbl0 CUCTeMaTH3aLMI0 TeOpeTHYeCKHX 3HAaHUHW U NPAKTUYECKUX HABBIKOB, MOJYYEeHHBIX NP
W3yYeHUH [JUCLUHUIJIIMHBI, T[OJy4eHHble CTyJeHTaMH [pH H3y4YeHUH OCHOBHOIO Kypca IO JUCLUIIMHE
«MHpopMaTHKa M NpOrpaMMHUpOBAHHE», BBLINOJHEHHE OGYYAIIMMCS HAYYHOI'O MCCIEeL0BAaHHUS KOHKPETHOU
npo6seMbl. KypcoBass paboTa mNpejcTaB/isseT OO0 BaKHbIM 3Tan B NOJATOTOBKE K HAaNKMCAaHUIO BBbIMYCKHOU
KBaJIMPUKAILIMOHHON pabOThI.

KypcoBas paboTa BK/I104aeT B cebs cefyolye 3J1eMeHThI:

- TUTYJIbHBIN JIUCT;

- OJiaHK pelleH3UH (pelLieH3Us HAa KYPCOBYIO pabOTy B 00IIYI0 HYMEPAIMI0 CTPAHUIL He BKJIIOYAeTCs);

- 3ajlaHue;

- COJepXaHHUE;

- BBeJleHHUE;

-  OCHOBHas 4acCTb;

- 3aK/I4YeHHe;

- CIHMCOK MCIOJIb30BaHHBIX UCTOYHHUKOB;

-  [PHUJIOXKEHHUS.

3ajlaHve - BKJIIOYAEeT B cebs1 GOPMYyJIMPOBKY 33/laHUsI Ha BBINOJIHEHHE KYPCOBOM pabOThl U MOXET ObITh
YTOYHEHO B IIpoliecce BbINOJHEHUS PabOThI.

CopepxaHue (orsiaBjeHue) — MpeACTaBJsSET CO60M CTPYKTYPY KYypCOBOM paboThl B BUJe NepeyHsl MYHKTOB
(3aro/I0BKOB) € yKa3aHHeM JJIs1 KX/ 0r0 MyHKTa HOMepa CTPaHHUILbl, C KOTOPOM OH HaYWHaeTcs.

BBesieHHe MOXET COCTOATb M3 KPAaTKOTO ONMCAaHUA 00J1aCTH MCCJe/l0BaHHUs, IOCTAaBJeHHOH 3ajayuu
(mpeaMeTa KypcoBOTro MCCIe[0BaHMs) 110 TEME BbINOJHSEMON paboThl, POPMYJIMPOBKH LeJH KYpPCOBOH paboThI U
3a/ja4y, pelleHHe KOTOPBbIX MO3BOJIUT JOCTHYb LieJb PaboThbl, BbIOPAHHBIX CIIOCOGOB pelIeHUs 3THUX 33a4ad -
WHCTPYMEHTAapUs HCCAeZ0BaHUs (METOJMKH, TEXHOJIOTHH, KJIACC NPOTrpaMMHOro obecreyeHHsi), OCHOBHBIX
pe3yJbTaTOB aHa/au3a HHPOPMaLMH, HeOOXOAUMOM [/ peaju3allMM 3aJad KypcoBOM paboOThl, U CaMHX
pe3yJbTaTOB KypCOBOTO INpPOEKTUPOBaHHUs (MPOTPaMMHBIA NPOAYKT, MOSICHUTe/NbHAs 3allldCKa, Npe3eHTalMs:d).
@opMyIMpOBKA ILieJid KypcoBOM paboThl coBNajaeT ¢ GOpMYyJIUPOBKOH TeMbl. [lepeyeHb 3ajja4y NpPUBOJUTCA B
M0CJIe/I0BATEJbHOCTH UX pELIeHHUs .

Pazzgesiel MOTYT cofiepKaTh AOCTAaTOYHO NMOPO6HOEe onucaHue (pa3zesbHOE UK COBMECTHOE) MpeAMeTHON
06J1aCTH 1O TeMe BbINOJIHAEMON paboThl, 0630p CTPYKTYP AAHHBIX, IPeANoJaraeMbIx /s UX UCII0Jb30BaHUSA NPU
pellleHWU. pe3y/JbTaTOB aHajluM3a HHPOpMalu{, HeoOXOJMMOW [JJis pealu3allUd 3aZad KypcoBOH paboOThI,
BbIOpPAHHBIX CIOCOOOB pellleHUs 3TUX 3a/ad.

Pa3zenbl OCHOBHOM YacTHM KypcoBOM paboTbl MOTYT coJiepXaTh JOCTaTOYHO MNOJpOOHOe ONHCaHHe
(pa3pesibHOE WM COBMECTHOE) MpeAMEeTHOM 06J1acTH MO TeMe BBINOJIHSAEMON paboThl, 0630p CTPYKTYpP [JaHHBIX,
npeJnoaraeMbIxX AJs1 UX UCHOJb30BaHUS PHU PelleHUH. pe3yJIbTaTOB aHa/lrM3a MHPOpMaIMM, HE0OXOAUMOU /s
peasM3anuy 3a/ja4 KypCcoBOU paboThl, BBIOPAHHBIX CIIOCOO0B pPelIeHHs 3THUX 3a/a4.

B 3ak/l04eHUH KypcoBOW paboThl CYMMUPYIOTCS BCE BBIBOJbI, NOAYyYeHHbIE €€ aBTOPOM. B 0oTHOCUTE/NBHO
Heb6oJIbIIOM 06beMe (2-3 CTpaHULLbI) CTYAEHT B CKaTOM, JaKOHUYHOU PopMe H3JaraeT HauboJiee BaXKHbIE, C €r0
TOYKU 3peHHs, MOJIO)KeHUS pPAcCMOTPeHHOM 3aZiauM, 0co60 MoJ4YepKuBasg CaMOCTOSITEJbHOCTb CAeJaHHbIX
BbIBOZIOB. CaMOCTOSATe/NIbHOCTb M OOOCHOBAaHHOCTb BBIBOJOB HauboJsiee BCero IeHHbl B KypCcOBOH pab6oTe u
CYLIEeCTBEHHO BJIMSIOT HA €€ OLEHKY.

[Ipus0’keHHUS — MOTYT COJZlepKaTh KOAbI TPOTPaMM C HEOOXOJUMbIMH KOMMEHTAPUSIMHU, TAOIUIbI, PUCYHKH H
T.I, @ TAKXKe TEKCTbl, KOTOPble BBHUAY HX TPOMO3/IKOCTH, GOJIbIIOTO KOJHUYECTBA WM 10 APYTrUM HPUYHMHAM
Helles1ecoo6pa3Ho pa3MellaTh B APYTUX CTPYKTYPHBIX 3JIeMEHTaX TEKCTOBOM 4aCTH KypCOBOH PabOTHL.

10.2 llpumepHas memamuka Kypcogbix pa6om

Pa3zpaboTka nporpaMMsbl 10 pacyeTy CyMMBbI KPeJJUTa U €XKEMECSYHBIX MJIaTeXeH.
Pa3zpaboTka nporpamMMsbl 1o GOPMHUPOBAHHUIO HAJIOTOBOU KapThl KJIHMEHTA.

Pa3paboTka pefakTopa TeKcTa.

Pa3pa6oTka nporpaMMbl 10 BeJleHUIO yyeTa ToBapa.

Pa3pa6oTka nporpaMMbl 0 BeJleHUIO CIIMCKA YYaCTHUKOB CIOPTHBHBIX COPEBHOBAHUM.
Pa3pa6oTka nporpaMMbl pacieTa CTOUMOCTH 3JIEKTPO3HEPTHUH.

CpaBHeHHe pa3IMYHbIX aJITOPUTMOB COPTUPOBKH.

Pa3zpaboTka aHa/sM3aTopa BbIpakKeHUH (Ha MpUMepe HHKEHEPHOT0 KaJIbKyJIsTOpa).
Pa3zpaboTka nporpaMMsl Jj1s1 TECTUPOBAHUS 3HAHUH 10 TPOrPaMMHUPOBAHUIO.

10. Paspa6oTka nporpaMMbl /ijisi ”HGOPMHUPOBAHUS MO peiicaM MeXAyTropoJHbIX aBTO6YCOB.
11. PaspaboTka nporpamMmbl «TesedoHbl peATPUSITUS».

12. Paspa6oTka nporpaMMbl 110 Be/IeHHUIO y4eTa >KUJ/blJ0B MHOTOKBAPTHPHOTIO I0Ma.

13. Paspa6oTka nporpaMmsl s ¢OpMHUPOBaHHUS IPOTOKOJIOB COPEBHOBaHUH.

O ON AW =
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14. Pa3pa60Tka mporpaMMbi-060/04KH [1JsI aHKETUPOBaHHUS.
15. Pa3pa6oTka mporpaMMbI-060JI09KH /11 HAIOJTHEHUSI 6a3bl TECTOB.
CTYJeHT MOXKET MPE/JIONKHUTh CBOIO TEMY U MOCJe COTJIACOBaHUS C BeJYUIUM Ipeno/iaBaTesieM BbINOJHHUTh
KyPCOBYI0 pab0Ty Ha HHTEPECYIOLIYIO CTYIEHTa TEMY.

11 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NMPU OCYLLEeCTBJIEHUU
o6pa3oBaTe/IbHOTO0 Mmponecca No JMCHMIUIMHEe, BKJIKYasd MepedyeHb MPOrpaMMHOrO
o6ecneyeHUs1 U ”YHYOPMALUOHHO-CIIPABOYHbBIX CUCTEM

11.1 IlepeueHb UHPHOPMAYUOHHBLIX MEXHOA02Ull, UCNOIb3YeMbIX NPU ocywjecmeaaeHuu

O6pa306l1me./le020 npoyecca

- 3JIEKTPOHHBIe 06pa30BaTe/IbHbIE PECYPCHI, IPE/CTABJIEHHBIE B II. 8 paboyell MporpaMmal;

-  HCHO0JIb30BaHUeE ClAal/i-ipe3eHTaluH;

- H3y4YeHHUe MexrocyAapTcBeHHbIX cTaHjapToB ECII/] Ha opuinasibHOM caiTe PoccTaHzapTa;

-  UHTepaKTHBHOe O00lleHHe C 00y4yarolIMMUCA U KOHCYJbTHpPOBaHHE NOCPeACTBOM (GOpyMOB U 4YaTOB
3UO0C, 31eKTPOHHOM NOYTHI.

11.2 IepeueHb npozpammHo20 o6GecneveHus, UCNO/Ab3YeM0O20 npu ocyujecmesieHuu

o6pasoeameAbHoao npoyecca

[Ipy1 OCBOEHHH AU CIUIIMHBI UCII0JIb3YeTCS JIMIEH3NOHHOE MPOTPaMMHOE 06eclieyeHUe:

- nakeT oQUCHBIX IPOTpaMM (TEKCTOBBIN pefaKTop);

- pepjakTop JiesioBoii rpaduku Dio u ero aHasory;

- OHJIaWH-CepBUCHI CO3aHUsA AuarpaMM Drawio, Program4you u UX aHaJIOTy;

- oOusiayHag maardopma Ass XocTUHra IT-IpoeKTOB M COBMECTHOW pa3paboTKH, COlMasbHasl CeTb [
paspabotunkoB GitHub;

- miatdopma JJIg XOCTHMHTA KOJja ¥ ynpaBJieHus pa3pabotkoi GitFlic https://gitflic.ru;

- Visual Studio Code - pegakTop mporpaMMHOTO KOJ1a;

- Lazarus - cpega pa3paboTKH C OTKPBITBIM HCXOJHBIM KOJIOM, IpeJHa3HayeHHasl JJsl CO3JaHHUs
KpoccriaTdopMeHHbIX IPUIOKEHUH Ha s13biKe Free Pascal;

- onsadH-koMnuasaTop Free Pascal, Hanpumep: https://onecompiler.com/pascal, https://ideone.com,
https://www.onworks.net, https://onecompiler.com, https://onecompiler.com, https://rextester.com,
https://www.techiedelight.com u npouue.

- Delphi Community Edition - 6ecnuiatHas Bepcusi Delphi g uHAMBUAya/nbHBIX pPa3pabOTYMKOB U
HeOOJIbIINX KOMIIaHUH.

11.3 IlepeueHb UHHOPMAYUOHHO-CNPABOYHBIX CUCEM

- 6a3aT'OCT, T'OCT P - HanmoHaJibHbIe cTaHAapThl PO https://rosgosts.ru/;

- cmpaBoyHas npaBoBas cucteMa KoHcynbTaHT-1itoc http://www.consultant.ru/online;

- CIpaBOYHO-NIpaBOBasi ~ CUCTeMa IO  3aKOHoJaTeabCcTBY  Poccuiickoiri  ®Pepepaunuu  [apaHT
http://www.garant.ru/online.

12 MaTepnaano-TeXanecxoe ob6ecreyeHUue AUCIHHUIIJIMHBI

JU1s npoBesieHUs 3aHATHUH JIEKLMOHHOrO THIA, IPYHIIOBBIX U UHAUBHUAYATbHBIX KOHCYJbTALUH, TEKYILEro
KOHTPOJISI U IPOMEXKYTOYHOM aTTecTalluy UCNOJb3y0TCA yiebHble ayautopuu 7-405, 7-401, 7-402, 7-501, 7-519 ¢
KOMILJIEKTOM y4eOHOH MebesiH.

J1s caMocTosATeIbHON PaboThl 0GYYaAIOLIMXCS, B TOM YUCJIE AJs1 KYPCOBOTO TPOEKTUPOBAHUS, UCIIOJIb3YIOTCS
kabuHetsl 7-401, 7-402, 7-501, 7-519, rae kaxxplii KaGUHET 000PY/I0BaH:

-  KOMIUIEKTOM Yy4eGHOH MebOesu (KOMIBIOTEPHbIE CTOJA U CTyJ Jjd pabodyero Mecra CTyZeHTa U
npernojaBarTeJis),

-  KOMIIbIOTEpAMH C JOCTYHOM B HHPOpPMALMOHHO-TEJIEKOMMYHUKALMOHHYIO ceTb «UHTepHeT» U B
3JIEKTPOHHYI0 HTHPOPMALMOHHO-06Pa30BaTebHYIO Cpely YHUBEPCUTETA,

-  TeXHUYECKHUMH CPeCTBAMH OOY4YeHHUs AJIs1 MpeJCTaBIeHHUs yieOHON nHGOpMaLUM: ayAUTOpHas J0CKa,
MyJbTUMeJUHHOE 060pyJ0BaHUE (IIPOEKTOP, JIa3MeHHasi NaHeJb),

- HarJsAAHBIMHU IOCOOHUSIMU U CTEHJAMH.

13 OcobenHOCTH peaTu3aluy JMCHUILIHHBI (MOAYJISA) AJIs1 00y4AI0IMXCS ¢ OTPAHUYCHHBIMH
BO3MOKHOCTAMMU 310POBbA U HHBAJINI0B
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https://app.diagrams.net/?src=about
https://programforyou.ru/block-diagram-redactor
https://gitflic.ru/
https://www.lazarus-ide.org/index.php?page=downloads
https://onecompiler.com/pascal
https://ideone.com/
https://www.onworks.net/os-distributions/programs/lazarus-ide-1-6-online
https://onecompiler.com/pascal
https://onecompiler.com/pascal
https://rextester.com/l/pascal
https://www.techiedelight.com/compiler/pascal
https://rosgosts.ru/
http://www.consultant.ru/online
http://www.garant.ru/online

JJ11 MHBaJIMAOB W JIUI, C OTPAaHUYEHHBIMH BO3MOXHOCTAMM 370poBbs (fasee - OB3) mpu peanusaunuu
JUCLUIVIMHBl YYUTBIBAIOTCA pPeKOMeHAAUMU MeJHKO-COLHaJbHONW 3KCHEPTU3bl, OTPaKeHHble B WHJHUBUJYaJbHON
nporpaMMe peabUJMTaAlUU ¥ abUIHTalMY UHBA/IN/A, OTHOCUTEJIBHO PeKOMEH/I0BaHHBIX YCJA0BHUN U BUJIOB TPYAa, a
TaKXe 0COGEHHOCTH ICUX0PU3NYECKOT0 PA3BUTHUS, UHAUBU/YaJbHble BOSMOXXHOCTH M COCTOSIHHE 3/10POBbsSl TAKUX
00yYaOIUXCH.

[log6op u paspaboTKa y4eOGHO-METOAMYECKUX MATEPHANIOB MPOU3BOJATCS C YYETOM HHAWBUAYAJIbHBIX
ncuxopU3NIeCcKUX 0CO6EHHOCTEN U NPeJ0CTaBAATCA B opMax, aZlalTHPOBAHHBIX K OFPAaHUYEHHUSAM UX 3[J0POBbs U
BOCNIpUATHA HHPOpMaLUU:

Kareropuu cTynesTos Dopmbl
C HapyuieHneM ciyxa - B IIe9aTHOU opme;
- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;
- BUIEOMaTEPHAIIBL.
C HapyuieHreM 3peHust - B IIe9aTHON (pOopMe YBETUUEHHBIM HIPUPTOM;

- B (popMe 3IIEKTPOHHOTO JOKYMEHTA;

- B popme ayamodaiina.

C HapyllleHHEM OMOPHO-IBUraTEILHOIO allliapara | - B IEYaTHOU opMe;

- B (hopMe 3IeKTPOHHOTO JOKYMEHTA,

- B popme aymrodaiina win BiHacoMaTepraa

Juist o6y4aromuxcsd UHBaUI0B U ¢ OB3 pekoMeHyeTcs OCylecTBJeHHe BXOAHOT'O0 KOHTPOJIS, HAa3HAYeHUe
KOTOPOTO COCTOUT B OMNpeJesIeHHH ero CIHOCOGHOCTENH, 0COOEHHOCTENW BOCHPHUSATHSA U TOTOBHOCTH K OCBOEHHUIO
ydyebHOro Mateprasa. PopmMa BXOZHOTO KOHTPOJISI YCTAHABJIUBAETCS C yY€TOM UHAWBUAYATbHBIX NCUX0PU3UYECKUX
0COOEHHOCTeN JAaHHbIX OOyyarouiuxcs (yCTHO, MHUCbMEHHO Ha OyMare, MUMCbMEHHO Ha KOMIbIOTepe, B ¢dopMe
TECTUPOBAHUSA U T.I1.)

JUisi oCylecTB/IEHUS TEKYIero KOHTPOJISI YCIEeBAeMOCTH M INMPOMEXYTOYHOM aTTeCTAlMH OO0YYaroIIUXCS
HCIOJIb3YIOTCA (QOHJBI OLEHOYHBIX CPEJCTB, IO3BOJIAIOIIME OIEHUTh JOCTHXKeHHEe HMH 3allJIAHUPOBAHHBIX
pe3y/IbTaToB 06y4YeHUs U YPOBEHb COOPMHUPOBAHHOCTH KOMIIETEHLIHH.

TekylwMid KOHTPOJIb yCIIeBAeMOCTH OCYIECTBJISIETCS B ILeJsIX MOJyYeHUs HHPOpPMAlMHd O BbINOJHEHUH
06y4aeMbIM TpebyeMbIX JeHCTBUU B mpolecce y4eGHOU JesaTe/JbHOCTH; NPAaBUJIbHOCTU BBINOJHEHUS] TPeOYyeMbIX
JIeCTBUM; COOTBETCTBUM (OPMBI JIeMCTBUS JAaHHOMY 3Taly YCBOEHHUs1 y4eOHOTO MaTepuasa; GOpMUpPOBAHUHU
JIeHCTBHS C JIOJPKHON Mepoit 060611[eHUSs], 0CBOEHHS, GbICTPOTHI BbIIIOJTHEHUS.

Jus crynenToB ¢ OB3 1 HHBAIMAOB PEAyCMOTPEHBI CISAYIOMINE OIICHOYHBIC CPEACTBA!

Kareropuu crynenToB Buipl o11eHOUHBIX CpeACTB DopMBI KOHTPOJISL M OLIEHKH PE3YJILTATOB 00y4eHHS
C HapyleHHeM ciryxa TecT MIPEUMYIIECTBEHHO TIMChbMEHHast IPOBEPKa
C HapyleHneM 3peHust cobeceroBaHme MIPEUMYILECTBEHHO YCTHAs POBEPKa
C HapymeHneM OIopHO- peIIeHHE TECTOB, OpraHM3aIys KOHTPOJISI C TIOMOIIBIO AJIEKTPOHHOM
JBUTaTEJIHOTO amrapaTa KOHTPOJIbHBIE BOIIPOCHI nH(pOpPMaMOHHO-00pa30BaTENbHON Cpebl, MICEMEHHAs
MIPOBEPKA, YCTHAS MPOBEpKa

CtynenTtam c OB3 1 nuHBaiMAaM npefycMaTpUBaeTCsl yBeJIMUeHHe BpEMEeHHU Ha NMOJATOTOBKY OTBETOB K 3aueTy.
@®opMa NpPOMEKYTOUHOM aTTeCcTAaUU YCTAaHABJMUBAETCS C Y4eTOM HHAUBHUAYAJbHbIX INCUXOPU3UUYECKUX
ocobeHHOCTel oby4datouiuxcs (YCTHO, TUCbMEHHO Ha 6yMare, MUCbMeHHO Ha KOMIIbIOTepe, B GopMe TeCTUPOBAHUSA U
T.IL).

JJ1s1 OCBOEHUS AUCIUIIMHBI MHBaJWAaMH U aunamu ¢ OB3 mpefocTaBasiioTcsl OCHOBHAS U JOTOJHUTE/IbHAs
y4e6Has JuTepaTypa B poHe OUOIUOTEKH U /WU B 3JIEKTPOHHO-0MOJIMOTEYHBIX CUCTEMAX.

OpraHusanusi paboyero MpPOCTPAHCTBA, o6ydamuerocs ¢ WHBaJUMHOCTbI0 uian OB3, B xofe ocBoeHUs
JUCLUIJIMHBI, OCYIIECTBJISETCS C UCNOJIb30BaHUEM 3[0POBbECOEpErariiux TeXHOJOTUN 00Lero U CrnenuajbHOro
Ha3Ha4yeHUs, IOMOTAUIMX KOMIEHCUPOBATh PYHKIIMOHATbHbIE OTPAHUYEHUs YeJI0BEKa:

Jlek1iMoOHHAs ayAUTOPUS — MyJIbTUMeJUITHOE 060pY/0BaHUE, aKyCTUUECKUHN YCUIUTEb U KOJOHKH, CTOJI JJIst
VHBAJIN/10B-KOJISICOUHUKOB, UCTOYHHUKH MUTAHUS [/ UHAUBU/AYAJbHBIX TEXHUYECKHUX CPEJICTB.

AyauTopus Al CEMUHApCKUX W NMPaKTUYECKUX 3aHSTHH, TPYNIOBBIX U WHAWBHUAYaJbHBIX KOHCYJbTALNH;
ayAUTOPHS AJI51 TEKYLIEro KOHTPOJIS U NPOMEXKYTOUYHOH aTTECTALMH; ayAUTOPHS AJIs1 KypCOBOr0 MPOEKTHPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX paboT):

JUIs Cc1aboC/bIaluX 00y4YamIIUXcs B Mpoliecce MpenoJaBaHUsl AUCHUIIIMHBI BO3MOXHO NpPUMEHEHUEe
CYPLOTEXHUYECKUX CPEJCTB, KAK COOCTBEHHBIX, TaK U MpPeJOCTaBJIEHHbIX YHUBEPCUTETOM, B IieJisiX ONTHMU3ALUU
y4eOHOro mpolecca B KauyecTBe CpPeACTBA KOMIIEHCALWM, YTPaueHHOW HWJIM HapylIeHHOW CJIYXOBOH OGYHKIHH.
YdyebHasi ayguTopus, B KOTOPOHW OOYy4YawTCs CTYyZEHTBhl C HapyLIeHHeM CJayxa O060pyAyeTcsl KOMIBbIOTEPHOH
TEXHUKOH, ayZJMOTEXHUKOU (aKyCTHUECKHUU YCUIUTENb U KOJIOHKH), BUZEOTEXHUKON (MyJbTUMEAUNHHBIA IPOEKTOP,
TeJIEBU30p), MyJIbTUMEJUHHOU CUCTEMOH.
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A C1aboBUJAIIMX OOyYalmoIMXcsd B Ipoliecce MpenoAaBaHUs JAUCLUUIUIMHBI MOIYT HPUMEHATHCA
TUQJIOTEXHUYECKHE CPeACTBa, KOMIbIOTEPHble THQJIOTEXHOJOTHH, KOTOpble 0asUpPYIOTCI Ha KOMILIeKce
anmnapaTHbIX W NpPOrpaMMHBIX CpeJCTB, 06OecneYuMBaIOIIUX Npeo6pa3oBaHHe KOMIbIOTEDHOW HHPOpPMaLUU B
JIOCTYIIHbIEe JJI He3pAYHUX U cJaboBUAAIIMNX ob6yyamuuxcs GopMbl (3ByKOBOe BOCIPOM3BeJieHHEe, YKPYIHEHHbIN
TEKCT), U MO3BOJIAIOT UM CaMOCTOSITEJbHO paboTaTb HAa OOBIYHOM IEPCOHAJTBHOM KOMIbIOTEPE C MporpamMMaMu
obuiero HazHayeHUs. [1s C1aGOBUAAIMX 0OYYAOIUXCA B JIEKIIMOHHBIX U YYeOHBIX ayAUTOPHUSX NpeSyCcMOTpeHa
BO3MOXHOCTb IPOCMOTpA y/jaJleHHbIX 06'beKTOB (HanpHUMep, TEKCTA Ha JJOCKe WJIM cJai/ia Ha 3KpaHe) NpH OMOLIH
BbIBOJIa MHPOPMAlMU Ha MOHUTOP 00y4aloIlerocs.

JJIg  00y4allUMXcd C HapylleHUsMH OIOpPHO-JBUTaTe/JbHOTO ammapaTa MOTYT OBbITb MCIOJIb30BaHbI
aJbTepHAaTHUBHbIE yCTPOMCTBA BBOJAAa MHGOpPMALMH, B TOM 4YHCJIE CHelHaJbHble BO3MOXXHOCTH OIepaliMOHHBIX
CHCTeM, TaKMX KaK 3KpaHHas KJiaBUaTypa, C IOMOLbI0 KOTOPOH MOXXHO BBOAWUTb TEKCT, HACTPOMKA JeMCTBUN NpHU
BBO/JIe TEKCTA, U300 pakeHH s C MOMOILbI0 KJIABUATYPhI UJIU MBIIIH.

AypuTopusi AJisl CaMOCTOSITEJbHOW NOJATOTOBKM 0Oy4arouiuxcsi (KOMIBbIOTEPHBIM KJjacc) - CTaHZApPTHbIe
paboure MecTa C IepCOHAJbHBIMHU KOMIBIOTEpaMM; paboyee MeCTO C IePCOHAJbHBIM KOMIIBIOTEPOM, C
NpOrpaMMHBIM ObecriedeHreM 3KpaHHOI0 J0CTyna.

ApanTanus AUCHOUIUIMHBI TpeAHa3HadyeHa /[JdA JONOJHUTEJbHOH HMHAWBUAYaJIU3UPOBAHHOW KOPpEKLUHU
HapyUleHUHd y4eOHbIX U KOMMYHHUKATHUBHBIX YMEHHUH, NMPoPeCcCHOHATBHOM M COLMAJbHOW aJanTaldd Ha 3Talle
00y4yeHus1 ooyvarwmuxcs ¢ 0B3 u UHBaIMI0B.
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