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®-PaGoyast nporpamMmma o JUCUHILIIHHE

1. HEJU U 3AJAYU OCBOEHU A JUCHUIIJIIMHBI

B xypce «WubopmaTtnka M TPOrpaMMUPOBAHUE» U3YYAIOTCS BOMPOCHI, CBS3aHHBIE C
noHsitueM wuHMoOpmaruu, mnpencraBieHueM uHopMmanuu B OBM, wMeTomamMu  3amimThI
uHpopmanuu. PaccMmarpuBaioTCs TEXHMYECKHME M HPOTPaMMHBIE CpEICTBA pealu3aluu
MH(pOPMaLIMOHHBIX MPOILIECCOB, 6a3oBbIe MOHSITHS CETEBBIX TEXHOJIOT Uil B
TCIICKOMMYHHUKAITUOHHBIX CHUCTCMAX. bonbeiioe BHUMaHUTE YACTACTCA HU3YYCHHIO BOIIPOCOB
QITOPUTMU3ALINK, MPOrPaMMHUPOBAHUS HA  SI3bIKaX  BBICOKOTO  YpPOBHS, TEXHOJIOTUU
IporpaMMHUpOBaHus. B KauecTBe OCHOBHOIO s3bIKa IMPOrpPaMMHPOBaHUs BBIOpaH s3bIK CH.
Jlannblit BIOOp 00yclioBieH TeM, uTo s3bIK CH sBIS€TCS OJHUM M3 HamOoJjee MOMYJSIPHBIX U
MOIIHBIX S3BIKOB NMPOrpaMMHpOBaHUs. JJaHHBIN sI3bIK 007a1aeT GoraTblM HaOOPOM ONEPaTOPOB
U TO3BOJISIET KOMITAKTHO 3alMChIBaTh BhIpakeHUs. OH HMIMPOKO MCHOJIb3yeTCs MpU pazpadboTke
CUCTCMHBIX U MMPHUKIIAAHBIX ITPOTpaMM.

Ileu ocBOeHMST TMCIUNIUHBI:

® BBECTH B KpYT MOHATHH U 3a7a4 WH(OOPMATUKH, CBA3aHHBIX C IMpobiieMaMu cOopa, mepe-

nadu, oOpabOTKU M HAKOILJICHUSI HHPOPMAIMK ¢ TOMOUIbIO BEIUMCIUTEIbHBIX MAIlIUH;

e ocBoeHHuE 0a30BbIX OCHOB aJITOPUTMU3AINH U TPOrPAMMHUPOBAHUS.

3agauu 0CBOEHHS TUCHHUIINHBI

¢ T[OJYUYCHHUC U HCIIOJIb30BAHUC HABBIKOB pa6OTI>I C TCXHUYCCKHMMU U MNPOrpaMMHBIMU

CpeICTBaMU JJIsl peajn3aluu NHPOPMAIIMOHHBIX ITPOLIECCOB;
® TIOJyYCHHE HAaBBIKOB 0OPAOOTKH TEKCTOBOM M YHCIIOBOUN MH(MOpMAIIHH,
® [IOJy4YEeHHE HAaBBIKOB 3alIUTHl HHGOPMAIUH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuumuinHa OTHOCUTCS K 0a30Boii yactu 1ukina b1 o6pazoBaTensHON MpOrpaMMbl M YUTAET-
cs B 1-M cemecTpe cTyneHTaM cnenuanbHocTH «MHpopManonHas 6e30MacHOCTh aBTOMAaTHU3H-
POBaHHBIX CUCTEM» OYHOH (POpPMBI 00yUeHUSI.

Jl1s ee yCHemHoro u3y4eHusi He00X0AMMBbI 3HaHUSI U YMEHUS], HABBIKU ¥ KOMIIETEHIIUH, TIPU-
OoOpeTeHHbIE B pe3yJbTaTe OCBOCHMS HIKOJIBHOTO Kypca MaTeMaTWku W HHpopmatuku. [lns
OCBOCHUS JNHCLHUIUIMHBI CTYACHT AOJDKEH HMETh CICAYIOUIUE «BXOIHBIC» 3HAHMS, YMEHHS,
HaBBIKM M KOMIIETEHIIMH: TIOHATHE AJITOPUTMA, CUCTEMBI CUMCIICHUS, JJIEMEHTHI OyJIeBOi anreo-
pBIL.

Pe3ynbraThl OCBOCHHS TUCIMITIMHBI OyAyT HEOOXOAMMBI 7S AajbHEUIIero mporecca ooyue-
HUS B PAMKax IMO3TAHOTO (POPMUPOBAHUS KOMIIETEHIIMH NTPU U3YUEHNUH CIEAYIOUINX CIEelHalb-
HBIX JUCLUIUIMH: «SI3BIKM IporpaMMupoOBaHus», «MeToasl nporpaMMHpoBaHusy, «MeTonasl u
CpeACcTBa KpUNTOrpapruecKoi 3auTsl HHGOpMaun», « Beraucnurensuele METO B! B asiredpe u
TEOPHH YHCET», a TAKXKE JUISI MPOXOXKICHHS yueOHOM, MPOU3BOJICTBEHHON W MPEATUINIOMHOM
MPaKTUK, TOCY1apCTBEHHOW UTOTOBOM aTTECTAIUU.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JUCIHUIIJIMHE
MOAYJIIO), COTHECEHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMMU OCBOE-
HUSI OBPA3OBATEJBLHOM ITPOT'PAMMBI

[Tporiecc m3ydenus aucuuiuimabl «VH(poOpMaTuka W mporpaMMHUpOBaHME» HANpaBleH Ha
(opMHpOBaHUE CIAEAYIOIMIHUX KOMIETEHIUI:

Kon n HanmenoBanue peanu- | [lepedeHs MIaHUpyeMbIX pe3yIbTaTOB OOyUEHHUS 10 AUCIUIUIMHE
3yeMOl KOMITETEHIIMHU (MOIYJI0), COOTHECEHHBIX ¢ MHIUKATOPAMU TOCTHIKEHUS KOMIIe-
TEHIINHN

OIIK-1 — CnocobeH oreHu- | 3HaTh:
BaTh PoOJIb MH(POPMALUK, MH- | OCHOBHBIC NIOHATHS WH(POPMATHKH,
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(OpPMaIMOHHBIX TEXHOJIOTUI
U uHPOpMALMOHHON  Oe3-
OMAaCHOCTH B COBPEMEHHOM
o0IIIeCTBe, UX 3HAYEHUE A
obecrieueHUsT OOBEKTUBHBIX
noTpebHOCTEH JUYHOCTH,
o01ecTBa U rocyapcTBa

(hopMBI 1 crIOCOOBI TIPE/ICTABIICHHS JAHHBIX B MEPCOHAILHOM KOMITHIO-
Tepe;

3Ha4YeHue nHopMaruu, HHOOPMAIIMOHHBIX TEXHOJIOTHI 1 HH(pOpMAIIU-
OHHOM 0€30ITaCHOCTH B COBPEMEHHOM 00IIEeCTBE M1l 0becTeueHns 00b-
EKTHUBHBIX IOTPEOHOCTEH JIMYHOCTH, OOIIECTBA U TOCYAapCTRA;

YMeTsb:

NPUMEHSATh TIEPCOHANBHBIE KOMIBIOTEPHI JJIsl 00pabOTKU Pa3IHYHBIX
BHJIOB WH(OPMAITHH;

OLICHUBATh POJIb WHPOPMAIMH, UHHOPMAIIHOHHBIX TEXHOIOTUH M WH-
(hopMaIMoHHO# 0€30MaCHOCTH B COBPEMEHHOM O0IIIECTBE

Bnaners.

HABBIKAMH OICHKM POJH U 3HAYCHUS WH(POPMAIUH, WHPOPMAITHOHHBIX
TEXHOJIOTHI ¥ MHPOPMAIIMOHHON 0€30IaCHOCTH B COBPEMEHHOM O0IIIe-
CTBE

OIIK-2 — Cmnocoben mpume-
HATH IIPOTPaMMHBIE CPEICTBA
CUCTEMHOTO W NPUKIATHOTO
Ha3HAuYCHW#, B TOM YHCIE
OTEUECTBEHHOTO  TPOU3BO/I-
CTBa, JUIsl pEIIeHUs 3ajaad
npohecCHOHALHON JIeaTeNb-
HOCTHU

3HaTh:

COBpPEMEHHBIC MPOTrPaMMHBIE CPEJCTBA, B TOM YHCIE OTCUECTBEHHOIO
MPOU3BOCTBA, AJIs PEIICHHUS 3a1a4 MPO(ECCHOHATBHOM IEATSIIBHOCTH;
YMeTs:

BEIOMpAaTh COBPEMEHHBIC MPOTPAMMHEIC CPEACTBA, B TOM YHCJE OTEYe-
CTBEHHOT'O ITPOM3BOICTBA, IS PEIICHUS 3a7ad MPOeCCUOHAIBHOM Jes-
TEJIHHOCTH

Bmaners.

MPUMEHEHUSI COBPEMEHHBIX MPOrPaMMHBIX CPEACTB CUCTEMHOTO U MPHU-
KJIATHOTO HAa3HAYCHH, B TOM YHCJIC OTCUYCCTBEHHOTO IIPOW3BOJICTBA,
JUISL peIeHus 3a71a4 Mpo¢deCCHOHAIBHOHN IESITETEHOCTH

4. ObIIAA TPYAOEMKOCTbD JUCHUIIIMHBI

4.1. O6beM IUCHUILIHHBI B 3a9€THBIX eIUHHIAX (Bcero): 8.

4.2. O0beM IMCUMILIHHBI IO BUAaM YueOHOH padoThbI:

KonnyectBo yacoB (popma oOyueHHs - THEBHA)
Bun yueonoi padoret Bcero o B 1.4. mo cemectpam
IUTIaH
Y 1 2
KonraktHas pabora
obyuaromuxcs ¢ nperno- | 136/136* 72[72* 64/64*
JaBareseM
AyaAUTOPHBIE 3aHATHA:
o Jlekuuun 34/34* 18/18* 16/16*
* [llpakmmieckue wce- | 543 18/18* 16/16*
MUHApPCKUE 3aHITUS
e JlaGoparopHsle pa-
00Tl (1aboparopHblii | 68/68* 36/36* 32/32*
MIPAKTUKYM)
CamocrositensHas pabo- 80 36 a4
Ta
DK3aMeH 36 36
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Bcero yacoB no gquciu-

252 252

TUTHHE
dopMa TeKyIero KoH-

p yu JlaGopatopusbie pabotsl, | JlabopaTopHbie pabo-
TPOJIsi 3HAHUH U KOH-

. NPOBEpPKA PEUICHUs 3a- | ThI, IPOBEPKa perie-
TPOJISL CAMOCTOSITEIIEHOM
a4 HUS 337249

paboThI
Kypcosas pabora
Buaer mpomexxyTouHOM
aTTecTanuu (dK3aMeH, 3a4eT JK3aMeH
3a4er)
OO0mas Tpya0eMKOCTh B 7 3 4

3a4. efl.

*B cnyuae Heob6x00uMocmu UCNONb308AHUS 8 YUeOHOM Npoyecce YACMUYHO/UCKTIOYUMENTbHO OU-
CMAHYUOHHBIX 00pPA308AMENLHLIX MEXHON02Ull 8 Mabauye uepe3 Cleul YKA3vbleaemcs Koaude-
cmeo uacos pabomut IT1C ¢ obyuarowumucs 0isi nposedeHus 3aHamull 8 OUCMAHYUOHHOM hop-
mame ¢ NpUMeHeHUueM d1eKMPOHHO20 00YUeHUs.

4.3. Conep:xxanue AUCHMILUIMHBI. Pacnipenenenne 4yacoB mo temam U BujaaM y4eOHoii pa6o-

ThbI:

®opma o0yueHHs

O4YHasiA

Bujbl y4eOHbIX 3aHATHI ®opma TeKy-
AyIuTOpHBIE 3aHATHSA SaHsTHS ero KoH-
Hassanne pasie- HpakTu- | Jlabopa- B M- Camo- TpoJIsi 3HAHMI
Bcero YecKHe TOPHbBIE cTos-
JIOB U TeM Tepak-
Jlekuuu | 3aHsATHS, | PadOTHI, . | TeabHas
THBHOI{
CeMHMHA- | NPaKTH- padorta
dopme
pbI KYMBI
1 2 3 4 5 6 7
1. TTepemeHHbIC U 8 1 1 2 2 4 JlaboparopHast pa-
0a30BbIE THUITBI bora. Jlomarnue
3aJaHus
JTAHHBIX
2. BelpaskeHus u 8 1 1 2 2 4 JlaGoparopHast pa-
OIIEPATOPEI 6ota. Jlomamnue
3aJaHus
3. Beruucnenue 12 2 2 4 2 4 JlaboparopHast pa-
3HAYEHUU dJie- 6ota. [Jomariaue
3aJaHus
MEHTapHBIX
byHKIMI
4. O6paboTKa 1mo- 12 2 2 4 2 4 JlaboparopHast pa-
CJICIOBATEIIBLHO- oora. I[OMaH.IHI/IC
o 3aJaHus
cTer
5. OnHOMEpHBIC 12 2 2 4 2 4 JlaboparopHast pa-
MACCHUBBI 6ota. Jlomamnue
3alaHus
6. CopTupoBka u 12 2 2 4 2 4 JlaGoparopuast pa-
IOMCK DJIEMEHTOB bora. Jlomamnue
3aJaHus
B MacCUBE
7. MHOTOMEpHBIE 12 2 2 4 2 4 JlaboparopHast pa-
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MAacCCHBEI 6ora. Jlomanraue
3aIaHUs

8. Ykazarenu u 12 2 2 4 2 4 Jlaboparopnas pa-

aﬂpeca oora. I[OMaH.IHI/IC
3aIaHUs

9. MaccuBsl nie- 12 2 2 4 2 4 Jlaboparopnas pa-

peMeHHOFO pag_ oora. I[OMaH.IHI/IC

Mepa 3aJaHus

10. CuMBOJIBI U 12 2 2 4 2 4 JlaGoparopHast pa-

CTPOKH 6ota. Jlomamaue
3aaHus

11. AnropuT™bI 12 2 2 4 2 4 JlaGoparopHas pa-

pa3OueHus CTpo- 6ota. Jlomamnue
3aIaHUs

KH{ Ha JICKCEMBI

12. Knaccel na- 12 2 2 4 2 4 JlaboparopHast pa-

MSTHU. PeKprI/IB- oora. I[OMaH.IHI/IC
3aIaHUS

HbIE AJITOPUTMBI

13. TexcToBBIE 12 2 2 4 4 JlaboparopHas pa-

(aiins 6ota. JlomManiaue
3aaHus

14. JIBonuHbIC 12 2 2 4 4 JlabopatopHas pa-

(aiins 6ora. Jlomauraue
3aIaHUs

15. burtsl namaTu 12 2 2 4 4 JIaboparopHas pa-
6ota. [Jomarxue
3aIaHUs

16. JIuneiinbie 12 2 2 4 4 JIaboparopHas pa-

CIIUCKH 6ota. Jlomanrane
3aIaHUs

17. Ctexu, oue- 12 2 2 4 4 JIaboparopHas pa-

penn 6ota. JlomamHue
3aaHus

18. JIBonuHbIie 20 2 2 4 12 JlaboparopHas pa-

NEpEBbs 6ota. Jlomamane
3alaHus

DK3aMeH 36

HTtoro 252 34 34 68 24 80

5. COAEPKAHME JUCIHUATIIAHBI (MOIYJIST)

Tema 1. [lepemeHnHbIe 1 6a30BbIe TUNBI TAHHBIX.

[Tepemennpie U 6a30BbIC TUIIHI JaHHBIX s3bika Cu. Apudmernueckue oneparuu. OnepaTop mpu-
cBauBaHus. Onepanuy OTHOLIEHUS U Jorudeckue omepauuu. Onepanuu UHKPEMEHTa U JeKpe-
meHTa. KoHcTaHThI B s13b1ke CH (CUMBOJIMYECKUE W TUITU3UPOBAHHBIE).

Tema 2. Boipa:keHusi ¥ onepaTopsbl.

VYcnoBHBIN oneparop. YCIOBHBIN oneparop ¢ Tpems onepangamu. Oneparop NepeKsIrovaTeb.
Omneparopsl nukia (for, while, do-while). Anroputmsl paboTBI ¢ IEIBIMH YHCIIAMH: paboTa ¢
mudpamMu B YMCie, pa3iokKeHHEe HATypadbHOTO YUCIIA HA MPOCThIE MHOXKUTENIH, MPOBEpPKA Ha
MPOCTOTY, aropuT™ EBKIMAA.

Tema 3. BoruuciieHne 3Ha4eHU i 3JIeMEeHTAPHBIX (PyHKIMIA.

Berunciienune snemMeHTapHbIX GyHKIMN cpeactBamu DBM: sin X, cos X, €%, In X. ITpumepsr pea-
JM3alMy Ha OCHOBE psiaoB Tenmnopa.

Tema 4. O6paboTKa Moc/ae10BATEIHLHOCTEN.
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O06paboTka mociae0BaTeIbHOCTEH ¢ HEM3BECTHBIM 3apaHee YHCIIOM 3JIEMEHTOB 0€3 HCIOJIb30-
BaHUs MaCCHBOB U JUHAMHYECKHUX CTPYKTYp AAHHBIX.

Tema 5. OnHOMEpHBIE MaCCUBBI.

OpnHoMepHBIE MACCHBBI: OMMCAaHUE, HHUIIHAIN3AINS, CIIOCOObI 00pabOTKU JaHHBIX. AJITOPUTMBI
NOJICYETA KOJUYECTBA PA3IMYHbIX 3JIEMEHTOB B MaccuBe (3 ciyuwas): Aas IPOU3BOJIBHOIO Mac-
CHUBA; YINOPSA0YEHHOI'0; MacCHUBa C JJOCTATOYHO Y3KHMM JUana3oHaM 3HAUYE€HUN 3JIEMEHTOB. AJl-
TOPUTMBI TIPOBEPKH, SBIAIOTCS JIM BCE AJIEMEHTHI B MacCHBE MOMAPHO Pa3InYHbIMU (3 ciryyas):
JUIsL TIPOU3BOJILHOTO MAacCCHBA; YMOPSIOYEHHOI0; MaccuBa C JOCTAaTOYHO Y3KMM JUarna3zoHaM
3HAYEHUU AIIEMEHTOB. AJITOPUTM MPeoOpa30BaHMs 3JIEMEHTOB MAaCCHBA OTHOCHUTEIHHO OCEBOTO
aJeMeHTa (C TMHEWHON CII0KHOCTBIO).

Tema 6. CopTUpOBKa H MOMCK 3JIEMEHTOB B MacCHBe.

[Touck sneMeHTa B MacCHBE: JTMHEHHBIN MOUCK, TIOUCK C OapbepoM, JBOMYHBIN MOHUCK. DPdek-
TUBHBIE aJITOPUTMBI YAAJIEHUs 3JIEMEHTOB U3 MaccuBa. IIpocTeiiine cCOpTUPOBKM MaccuBa: Me-
TOJ MPSMOTO BHIOOpa, COPTUPOBKA MaccHBa MHIEKCOB Ha OCHOBE METOJIa MPSMOTo BbIOOpa, Me-
TOJI BCTaBKH, 0OMEHHAasi COPTUPOBKA, LICHKepHasi cOpTupoBKa. COPTUPOBKA MHIIEKCOB Ha OCHOBE
MeToaa psiMoro Beioopa. CopTUpPOBKA MHACKCOB Ha OCHOBE MY3bIPbKOBOM COpTUPOBKH. COpTH-
POBKa ¢ yCJI0BUEM Ha 6a3e My3bIphKOBON COPTUPOBKH.

Tema 7. MHOroMmepHbie MaCCHBBI.

JIByMepHbIE MAaCCUBBL: ONMUCAHWE, MHULIUAINU3ALUSA, CIIOCOOBI 00paboTku naHHBIX. COpTHPOBKA
JIBYMEPHBIX MacCHBOB.

Tema 8. Yka3zarenu u aapeca.

Vkazarenu u ajgpeca. YKazaTelld W apryMeHThl QyHKIIMNA. YKa3zareau U MaccuBbl. Ornepanuu ¢
yKaszaTessiMu. MaccuBbl yKa3aresen.

Tema 9. MaccuBbI IepeMEHHOT0 pa3Mepa.

Jlnnamuueckre MaccuBbl (OJHOMEpHBIE U JByMEpHBIe). CriennaabHble COPTUPOBKU: COPTUPOBKA
noacyeToM. COPTUPOBKHU MHIIEKCOB U yKa3aTese.

Tema 10. CUMBOJIBI U CTPOKH.

[IpencraBnenne cumBonbHOM HHGOpMarnuu B DBM. CumBoubl B si3bike Cu. OCHOBHBIE (PYHKITUN
Ui paboThl ¢ cumBoiaMu. CTpoku B si3bike CH, CIIOCOOBI 33JaHUsI CTPOKU: CTPOKA KaK MacCHB
CHUMBOJIOB, CTPOKa KaK yKa3aTelb Ha MEepBbId CUMBOJ, TUHaMU4Yeckue CTpoku. OCHOBHBIE (PYHK-
UK 1751 paboThl co cTpokaMu. D (HEKTUBHBIE aITOPUTMBI YIAJICHUS CUMBOJIOB U3 CTPOKU. D-
(eKTHUBHBII aITOPUTM MOJICUETA YUCIIa CUMBOJIOB CTPOKH, IPUHAJUICKAIINX 3aJaHHOMY MHOXeE-
cTBY. D((HEeKTUBHBINA aITOPUTM IMOACYETA YACTOTHI BXOXKICHHUS KaXKIOTO CHMBOJA U3 TAOJIHUIIBI
ASCII B ctpoky. CopTuUpOBKa CTPOK.

Tema 11. Anroputmsl pa3dneHus CTPOKH HA JICKCEMBbI.

O¢ddexTuBHbIE ANTOPUTMBI BBIACIEHUS BCEX CIOB M3 CTPOKHU-TIPEAJIOKEHUSI B 3aBUCHMOCTH OT
HAYaJbHBIX JTaHHBIX.

Tema 12. Kiaccsl namsaTu. PekypcuBHbBIE aJITOPUTMBI.

Crpykrypsl. Maccussl cTpykryp. O0benunenns. @ynkuuu B a3bike Cu. I[IpoToTuns! GyHKIUI.
Knaccer nmamsatu. Pexypeusi. MeTon «pa3aensii 1 BiIacTByi». Yka3zarenu Ha QyHKuu. Dddek-
TUBHBIE COPTUPOBKU: ObICTpast copTrpoBka. COpTUPOBKA MHJIEKCOB HA OCHOBE OBICTPOM COpTH-
poBku. CopTHpOBKa C yCIOBHEM Ha 0a3ze OBICTPOW COPTHPOBKHU. AJTOPUTMBI T€HEPUPOBAHMS
BCEX IIEPECTAHOBOK N-3JIEMEHTHOTO MHOXECTBA.

Tema 13. TexcToBbI€e (haiJIbI.

CraniapTHBIA BBOJ U BBIBOJI CUMBOJIOB U CTpOK. DOpMaTHBII BBOJ M BBIBOA. TEKCTOBBIE (aii-
7wl B si3bike Cu. OcHOBHBIE (DyHKITMU. BrieneHue cjoB U yrcen u3 TeKCTOBbIX ¢ainoB. Co3na-
HUE MaTpPUIl ¥ TaOJIUIl B TEKCTOBBIX (aiinax.

Tema 14. JIBonunblie paiabl.

JIBonunble ¢aiinsl B si3pike Cu. OcHoBHBIE (DyHKIMH. DYHKINN TPOU3BOJILHOTO JIOCTYTA B JIBO-
nuHbIX (aiinax. [Ipumepsr peanuzanuu. Co3ganue Tabauil B 1BOMYHBIX ¢aiinax. [IpeodpazoBa-
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HUe TabmuI. AJTOPUTMBI OBICTPOro KOMHMpOBaHUs (ailoB ¢ momomrsio Oydepa. CopTupoBka
TBOMYHBIX (haiisioB. CopTHpOBKa C yCiaoBHEM ABOMUYHBIX (aitnos. llludpoanue daiinos.

Tema 15. BbuTsl namMaTu.

butel mamsTH, OCHOBHBIE MpPEOOpa3OBaHUS OUTOB. AJNTOPUTM T€HEPUPOBAHUS BCEX IMOIMHO-
&KECTB N-3JIEMEHTHOTO MHOKECTBA. AJITOPUTM OBICTpOro (OMHApHOTO0) BO3BE/ICHHS B CTEIICHb.
Tema 16. J/IuHeliHbIE CIIMCKH.

JluHeiHbIe OTHOCBSI3HBIE CITUCKU: JO0ABIICHHE YJIEMEHTA B CITUCOK, y/IaJCHHE, IIOUCK dJIEMEHTA.
Creku, ouepenu: 10OaBICHUE dJIEMEHTOB, 00paboTKa, yaaneHue. JIMHeHbIe JBYCBA3HBIC CITHC-
KH: 100aBIEeHUE SJIEMEHTA B CIIUCOK, YAAJICHUE, MIOUCK AJIEMEHTa. ANTOPUTMBI TIOJICYETa KOJIH-
YECTBA Pa3JIMYHBIX JJIEMEHTOB B JIMHEWHOM crucke (3 cimydas). CopTUpOBKa JTMHEHHBIX CIIHC-
koB. COPTUPOBKA C yCIOBHEM JIMHEHHOTO CIHCKAa Ha 0a3e My3bIpbKoBOW copTupoBKu. CopTH-
POBKa C YCIIOBHEM JIMHEWHOTO CIHCKA Ha 0a3e OBICTPOIl COPTUPOBKH.

Tema 17. Cteku, ouepenm.

Crexku, ouepenn: 100aBICHUE JIEMEHTOB, 00paboTKa, y1ajIcHuE.

Tema 18. /IBoudHbIE TepeBbsI.

bunapnsie nepeBbs. UneanbHo cOamaHCUpOBAaHHBIE IEPEBbs: CO3/1aHUE, JO0ABICHNUE AJIEMEHTa,
POBEpKa Ha HICATHHYIO COAIaHCUPOBAaHHOCTh. bruHapHbIe nepeBbs. JlepeBbs MOUCKA: CO3/IaHNE,
no0aBJIeHNE U yaJeHHe PJIeMEHTa.

6. TEMbI IPAKTUYECKHWX U CEMUHAPCKUX 3AHATUI

Tema 1. [lepemenHbIe 1 6a30BbIe TUNBI JAHHBIX (CEMUHAP).

Apudmernueckue onepanuu. Oneparop npucBauBanus. Onepanuyl OTHOLICHHUS U JIOTHYECKHUE
oneparuu. Onepanyy UHKPEMEHTA U IEKpEMEHTA.

Tema 2. BoipaxeHusi 4 onepaTopbl (CEeMUHAD).

YcrnoBHBIH orepaTop. Y CIIOBHBIN onepaTop ¢ TpeMs onepangamu. Oneparops! nukia (for, while,
do-while). AnropuTmbl paboThI ¢ 1eTBIME YKCIaMu: paboTa ¢ nuppaMu B 4KCie, Pa3IoKEeHUE
HATYpaJIbHOTO YKCJIa Ha MIPOCThIe MHOXKUTENH, IPOBEPKA HA MPOCTOTY, alroput™ EBkinuaa.
Tema 3. BorunciieHne 3Ha4YeHUH 3JIeMeHTAPHBIX PYHKIMIA (CEMUHAp).

Brruucnenue snmeMeHTapHbIX (QYHKIUI HA OCHOBE psioB Teitnopa.

Tema 4. O6padoTka mocjae0BaTeIbHOCTEl (CEMUHAp).

O6paboTka 1mociaen0BaTeIbHOCTEH C HEM3BECTHBIM 3apaHee YMCIIOM AJIEMEHTOB 0€3 MCIOJIb30-
BaHMS MAaCCHBOB U IMHAMHUYECKUX CTPYKTYp JaHHBIX.

Tema 5. OnHOMepPHBIE MACCUBBI (CEMHUHAD).

AnropuT™Mbl paboThl C OTHOMEPHBIMH MAaCCHBAMHU.

Tema 6. CopTHPOBKA M NMOUCK IJIEMEHTOB B MacCUBe (CEMHUHAP).

[Touck sneMeHTa B MacCHBE: JIMHEHHBIN MOKUCK, MIOUCK ¢ OapbepoM, ABOMYHBINA MOUCK. D dek-
TUBHBIE aJITOPUTMBI yAaJIEHUs 3JIEMEHTOB U3 MaccuBa. [IpocTeiiiine COpTUPOBKU MaccuBa: Me-
TOJI TIPSIMOTO BBIOOpa, COPTHPOBKA MacCcUBa MHJEKCOB Ha OCHOBE METOJIa MPsIMOTo BbIOOpa, Me-
TOJI BCTaBKH, OOMEHHAsi COPTUPOBKA, IIelikepHas coOpTHpoBKa. COPTUPOBKA MHAEKCOB Ha OCHOBE
MeToza npsiMoro Beibopa. CoOpTUPOBKA MHAEKCOB HAa OCHOBE ITy3bIPhKOBOW COPTHPOBKHU. COpTH-
POBKa C ycioBHUEeM Ha 0a3e Mmy3bIpbKOBOW COPTUPOBKH.

Tema 7. MHOroMepHbIe MaCCHBBI (CEMUHAp).

JIByMepHBIE MacCHUBBI: OMMCAaHUE, MHUIMATN3ALUs, CIIOCOObl 00paboTku AaHHBIX. COpTUPOBKA
JIBYMEPHBIX MacCHUBOB.

Tema 8. Yka3zaTesn u aapeca (ceMuHap).

VYkazarenu u apryMeHThl QyHKIHMHA. YKa3aTeau 1 MaccuBbl. Onepanuu ¢ ykasateasiMu. MaccuBbl
yKazareJeu.

Tema 9. MaccuBbI lepeMeHHOT0 pa3Mepa (CeMHHap).
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JluHaMu4eckre MacCcUBbI (OJHOMEpHBIE U IByMepHBbIe). CriennanbHble COPTUPOBKU: COPTUPOBKA
noacyeToM. COPTUPOBKHU MHIIEKCOB U yKa3aTesei.

Tema 10. CHMBOJIBI M CTPOKH (CEMHHAD).

Ctpoku B s3bike CH, criocoObl 3aJaHUsI CTPOKH: CTPOKa KaK MacCUB CUMBOJIOB, CTPOKa KaK yKa-
3aTenb Ha MEepPBbI CUMBOJ, THHAMUYECKUE CTPOKU. D (HEKTHUBHBIC AITOPUTMBI YAAJICHUS CHM-
BOJIOB U3 CTPOKU. D(P(DHEKTUBHBIN aJTOPUTM IOJCUETa YKCIa CUMBOJOB CTPOKH, NMPUHAAIEKA-
IIMX 33JaHHOMY MHOXeCTBY. D((EKTUBHBIN aITOPUTM IO/ICYETA YACTOTHI BXOXKICHHUS KaXKOTO
cumBoda u3 Tabnuiel ASCII B ctpoky. CopTHpOBKa CTPOK.

Tema 11. AnroputmMsl pa3dneHus CTPOKH Ha JIEKCeMbI (CEMUHAp).

O} dexTuBHBIE ANITOPUTMBI BBIACIEHUS BCEX CIOB M3 CTPOKHU-TIPEAJIOKEHUSI B 3aBUCHMOCTH OT
HAYaJbHBIX JTaHHBIX.

Tema 12. Knaccebl namaTu. PekypcuBHbBIE a1ropuTMbl (CEMHUHAD).

Pexypcusi. Meton «pasznensii U BracTByi». YkazaTenu Ha QyHKIMUA. DPPEKTUBHBIE COPTUPOB-
KH: ObIcTpast copTupoBka. COPpTUPOBKA MHJIEKCOB HA OCHOBE OBICTPOM copTUpoBKHU. COPTUPOBKA
C ycioBHeM Ha 0a3e ObICTPOIl COPTUPOBKU. AJTOPUTMBI T€HEPUPOBAHUS BCEX MEPECTaHOBOK N-
3JIEMEHTHOTO MHOXECTBA.

Tema 13. TekcToBble (paiiiibl (ceMuHap).

TexcroBbeie ¢aiinbl B si3pike Cu. Bpigenenne cioB u yucen U3 TEKCTOBBIX (aitmoB. Co3maHue
MaTpUIl U TaOJHI] B TEKCTOBBIX (haiinax.

Tema 14. JIBonunblie ¢aiiabl (ceMuHap).

JBonunsle ¢aitnel B si3bike Cu. [Ipumeps! peanuzanuu. Co3nanue Ta0nuil B IBOMYHBIX (haiiinax.
[IpeoOpazoBanue TabIUI. ANTOpPUTMBI OBICTPOTO KONMUpOBaHUs (ailioB ¢ momoibio Oydepa.
CoprupoBka ABOoMYHBIX (aitioB. CopTHpOBKa C ycloBHeM IBOWYHBIX (aitnoB. [ludposanue
Gaiinos.

Tema 15. Butbl namsT (ceMuHap).

butel mamsTH, OCHOBHBIE MpPeOOpa3OBaHUS OUTOB. AJNTOPUTM T€HEPHUPOBAHUS BCEX IMOIMHO-
KECTB N-3JIEMEHTHOTO MHOKECTBA. AJITOPUTM OBICTpOro (OMHApHOTO) BO3BE/ICHHS B CTEIICHb.
Tema 16. JIuHeiiHble ciMcKH (CEMUHAD).

JIuHeliHbIe OTHOCBSI3HBIC CIIMCKH: JOOABICHHUE 3JIE€MEHTa B CIHUCOK, yAaJICHUE, TOUCK JIEMEHTA.
Creku, ouepenu: 100aBICHUE dJIEMEHTOB, 00paboTKa, yaanenue. JInHeiHbIe BYCBA3HBIC CITHC-
KU: 7100aBICHHE JIEMEHTA B CIIUCOK, YAaJICHUE, IOMCK 3JIEMEHTA.

Tema 17. Cteku, ouepenu (ceMmuHap).

Creku, ouepenu: 100aBICHHE YIEMEHTOB, 00padoTKa, yaaIeHHe.

Tema 18. J/IBonunble 1epeBbs (CEMHUHAD).

Bunapubie nepeBbs. MneanbHo cOanaHCHpOBAHHBIE JIEPEBBS: CO3/IaHHE, J00aBICHUE 3JIEMEHTA,
IIpOBEpKa Ha HJlealbHYIO cOallaHCUPOBaHHOCTh. buHapHbIe nepeBbs. JlepeBbs MONCKa: CO3/1aHuE,
no0aBlieHUE U yJalleHUE JIEMEHTA.

7. JABOPATOPHBIE PABOTHI (JIABOPATOPHBIN TIPAKTUKYM)
JlaGopaTopHbie pabOTHI MPOBOIATCS B HHTEPAKTUBHON (hopMe, a HMEHHO, UCTIOIB3YIOTCS: JaHa-
JoroBoe oOyueHHe, B XO/€ KOTOPOTO OCYIIECTBISIETCS B3aUMOJCHCTBUE MEXAY CTYIEHTOM H
IpenoaaBaTesieM, MeKAY CAaMUMHU CTYACHTaMU, TPYNIaMU CTYJIEHTOB; 3JIEMEHTHI JI€JIOBBIX UID,
«MO3TOBOM MITYPM» WM TUCKYCCHH IO PAaCCMATPUBAEMBIM BOIIPOCAM.

[TotHBIC BapuaHTHI 17151 1a00paTOPHBIX PaOOT MPUBOAATCS B yUeOHO-METOIUYECKOM MTOCOOUH
PaneeB C.M. JlabopaTopHbIii MPAaKTUKYM IO MPOrPAMMHMPOBAHUIO : METOA. YKa3aHHs. YIIbs-
HOBCK : YuI'V, 2014. 91 c.

Tema 1. IlepemMeHHbIe 1 0a30Bble THIIBI JAHHBIX.
ens: mporpaMmmupoBaHHue TUHEWHBIX U Pa3BETBIIIOIINXCS KOHCTPYKIMH A3bIka CH. OCBOEHHE CHCTEMBI
IpOrpaMMHUPOBAHUS.
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Banganue. [lng ynxmun T (X) = )(eX +2s8inNX — 4| )(3 - )(2 | cocraBute mporpammy moctpoeHus TadIHU-

bl 3HAUEHHUH QYHKIUK 1pu u3MeHenun aprymenta or A=-5 no B=5 ¢ marom H = 0,1. 3nauenus

A, B u H 00bsiBUTh Kak KOHCTaHTHI B qupektuBax #define. B xaxmoil cTpoke BHIBOAWTH 3HAYCHUE apry-
MEHTa U COOTBETCTBYIOIIEE €My 3HaUeHHe (DYHKIMH B ()OPMATHPOBAHHOM BHIE C 4 3HAKAMHU I10CTIE 3aIls-
toit. KpoMe TOro, B KOHIIE TaOJHMIbI HY)KHO HaredaTaTh OTICIIHOM CTPOKOM 3HaYeHHE, KOTOpoe Tpely-
€TCs BBIYUCIUTD B COOTBETCTBUH C MHAUBHUyaJIbHBIM BAPUAHTOM.

MeTtoanveckne yKa3aHUsi: OCHOBHOEC BHUMAHWE JOJDKHO OBITH YJIENEHO OCBOCHHIO Pa3BETBISIOIINXCS
AITOPUTMHYECKUX KOHCTPYKIIH.

Tema 2. Boipa:keHust 1 onepaTopsbl.

Lenb: nporpaMMupoBaHue HUKINYECKUX KOHCTPYKLUM s13bIKa CH.

3anmanue. g GyHKIMM U3 jgadopaTtopHoit paboThl Ne 1 cOCTaBUTH MPOrpaMMy MOCTPOCHUS TaOIHIIBI
3HAaYCHUH (QYHKIMH, COCTOSILYIO M3 N CTPOK MpU U3MEHEHHH aprymeHta oT A no B. B kaxmo#t crpoke
TaOJMLBI BEIBOAWTH 3HAYCHUE apTyMEHTa X M COOTBETCTBYIOIEE eMy 3HaueHHe GyHKUMH Y B popmaTu-
POBaHHOM BHJIE C 4 3HAKaMH IOCJE 3amaToi. B KoHIle TaOaHMIIBI BBIBECTH OTICIBHOM CTPOKOH CpeaHee
apudMeTHYeCcKOe BceX 3HaueHWH QyHKIuu. Kpome Toro, mporpaMma JOJKHA OMPENIENIUTh, CKOIBKO TO-
YeK C KOOpAMHATaMU (X, Y) U3 MOJIy4EeHHON TaOJIMIBl MONajacT BHYTPh 00JacTH, OTpPaHUYECHHON (GUry-
POH, COOTBETCTBYIOLICH MHANBUAYATHHOMY 3aaHHIO.

Metonnveckne yKa3aHusi: OCHOBHOE BHUMAHHUE JIOJDKHO OBITh YJIEJICHO OCBOCHHUIO IUKIMYECKHX aJro-
PUTMHUYECKUX KOHCTPYKLHH.

Tema 3. BoiunciieHne 3Ha4eHMi 3JIeMeHTapHbIX QyHKIMIA.

Ienb: BeruKcaeHue (C MOTPEeNIHOCTHIO) 3HAYEHNH cxoadumxcs psanoB Telnopa.

3ananue. [y pspa a;+az +...+ an + ..., 4WICHBI KOTOPOI'O BBIYUCIIIOTCS 110 (hOpMYJIe, COOTBETCTBYOILEH
WHAMBHUIyaJIbHOMY 3a/laHUI0, ITOJICYUTATh CYMMY YJIEHOB psfa ¢ TouHocThio 0 0.000001 u cymmy mep-
BbIX 10 4ieHOB psna.

MeTtoaudeckue yka3aHUs: OCHOBHOE BHUMaHME JOJDKHO OBITh Y/IEJIEHO OCBOCHUIO IIMKJINYECKUX aJIrO-
PUTMUYECKHUX KOHCTPYKLIUH.

Tema 4. O6pabdoTKa nmocJjie10BaTEbLHOCTEI.

Lenb: 00paboTKa Mocie[0BaTeIbHOCTEH C HEM3BECTHBIM 3apaHee YHCIOM JJIEMEHTOB 0e3 MCIOJIbh30Ba-
HUSI MACCHBOB M JMHAMHUYECKHX CTPYKTYP JaHHBIX

3aganue. BeuucauTh yKazaHHbIE B MHAUBHyaJbHOM BapHaHTE XapaKTEPUCTUKHU MOCIEA0BATEILHOCTH,
BBOJIMMOM C KIIaBUATyphl (0€3 MCIONB30BaHHUS MAcCHBOB M MPOMEKYTOYHBIX (ailJIoB Ui XpaHEHUs
BCEH IMOCNEIOBATEIFHOCTH), YUYHUTHIBAsI, YTO AJIEMEHTHI IOCIEIOBATEILHOCTH MOTYT OBITh BBEJCHBI
TOJIBKO OJIMH pas.

MeTtoandecknue yKa3zaHHs: OCHOBHOE BHUMAaHHE JIOJDKHO OBITh YJICNIEHO OCBOCHHIO ITMKIUYECKUX ajro-
PUTMHUYECKHUX KOHCTPYKITHA.

Tema 5. OqHOMepHBbIE MACCHBBI.

Lenb: mporpaMMupoOBaHUe TUIIUYHBIX aJTOPUTMOB 00pabOTKH OJHOMEPHBIX MAaCCHUBOB.

3ananue. TpeOyercsa onpenaenuTs MacCUB LETBIX unceln (Hanpumep, pasmepa 30), 3aM0IHUTH €ro CITydai-
HBIMH yuciamu (B auamazone ot A mo B, rae A u B 3amarorcs B mupextuBax #define) wiam BBecTH ero
3JIEMEHTHI C KJIaBUATYPhI U ONPEACTIUTh €ro0 XapaKTEPUCTHUKH B COOTBETCTBUU C BAPHUAHTOM.
MeTtoandeckne yKa3aHWs: OCHOBHOE BHHMaHHE JIOJDKHO OBITh yJIENIEHO OCBOSHHIO 0a30BBIX (MAacCHBBI)
THUIIOB ¥ &JITOPUTMOB PaOOTHI C HUMH.

Tema 6. CopTMpPOBKA M NOUCK 3JIeMEHTOB B MaccCUBe.

Lenb: mporpaMMipOBaHUe TUIIMYHBIX aJTOPUTMOB 00pabOTKH OJJHOMEPHBIX MAaCCHUBOB.

3ananue. TpeOyercsa onpeaenuTh MacCUB LETBIX ynceln (Hanpumep, pasmepa 30), 3aM0IHUTE €ro CiTyvai-
HBIMH Ynciamu (B auamazone oT A mo B, rme A u B 3amarorcs B nupextuBax #define) wiu BBectu ero
3JIEMEHTHI ¢ KJIaBUaTypbl. HalTH MUHMMaNbHBIA 3JIEMEHT MAaccHBa M3 BCEX 3JIEMEHTOB, OOIaJarolInX
cBoiictBoM Q. Bce anemMeHTh MaccuBa, 00J1a/1alolIiue CBOMCTBOM T, 3aMEHHUTh Ha UX OOpaTHBIC H300pa-
xeHus (Hanpumep, 123 3amenuts Ha 321). OTcopTUpoBaTh MAacCUB 1O Bo3pacTaHuto. [locne nHUIMATH-
3alMY U KaXJI0TO MpeoOpa3oBaHus BEIBOJIUTH MAacCHB Ha dKpaH. CBoiictBa Q n T 3amaroTcs B BapuaHTax
3a/laHusl.

MeTtoandeckre yKa3aHusi: OCHOBHOE BHHMaHHE JIOJDKHO OBITH yJIENIEHO OCBOSHHIO 0a30BBIX (MacCHBBHI)
THUIIOB U QITOPUTMOB PAOOTHI C HUMH.

Tema 7. MHOroMepHbIe MaCCHBBI.
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Lenb: mporpaMMupoBaHUe TUIIMYHBIX aITOPUTMOB 00pabOTKH ABYMEPHBIX MAaCCHUBOB.

3apanue. TpeOyercs: ompenenuTh IByMEPHBIH MacCHB LEJIBIX yHced (Hampumep, pasMepa 5x7), 3amo-
HHUTb €r0 CIIyYaiiHBIMM 4nciaMu (B auamnasone ot A mo B, rme A u B 3amarorcs B nupektuBax #define)
WIN BBECTHU €r0 3JIEMEHTHI C KJIaBUATyphl U IpeoOpa3oBaTh MaCCUB B COOTBETCTBUM C BAPUAHTOM.
MeTtoandeckue yka3zaHHs: OCHOBHOE BHUMaHHUE JOJKHO OBITH yJIENIEHO OCBOCHHIO 0a30BBIX (IBYMEpPHBIC
MAacCHBBI) TUIIOB U aJITOPUTMOB PaOOTHI C HUMH.

Tema 8. Yka3zateau u agpeca.

Lenb: nporpaMMupoOBaHUe TUIIMYHBIX aJTOPUTMOB 00paOOTKH AMHAMHYECKHX MACCHBOB.

3aganue. TpebyeTcs ompenenuTb ABYMEPHBIH AMHAMUYECKMH MacCHB LIEJIBIX YHCEN U NMpeoOpa3oBaTh
MacCHB B COOTBETCTBUU C BAPUAHTOM.

MeTtoandeckne yKa3aHusi: OCHOBHOE BHUMaHHE JIOJDKHO OBITh YAEJICHO OCBOCHUIO aJlTOPUTMOB PabOTHI €
JUHAMHUYECKUMH MacCHBaMH.

Tema 9. MaccuBbI IEPEMEHHOT0 pa3Mepa.

Lenb: mporpaMMUpOBaHUE THITMYHBIX alTOPUTMOB 00pabOTKH JUHAMHYECKHX MAaCCHBOB.

3aganue. TpebyeTcs ompenenuTb ABYMEPHBIH AMHAMUYECKMH MacCHB LIEJIBIX YHCEN M NMpeoOpa3oBaTh
MaccHB B COOTBETCTBUH C BAPUAHTOM.

MeTtoandeckne yKa3aHusi: OCHOBHOE BHUMaHHE JIOJDKHO OBITh YAEJICHO OCBOCHHUIO aJlTOPUTMOB PabOTHI €
JUHAMHUYECKUMH MacCHBaMH.

Tema 10. CUMBOJIBI M CTPOKH.

Lenb: nporpaMMHpOBaHUE TUIMMUYHBIX allTOPUTMOB 00pabOTKH CTPOK.

3ananue. TpeOyeTcs ONpeneuTh XapaKTEPUCTHKH CTPOKH B COOTBETCTBUU C BAPHAHTOM.

MeTtoandeckre yKa3aHusl: OCHOBHOE€ BHUMAHHE JOJDKHO OBITh YJENECHO OCBOCHHUIO aJITOPUTMOB PaOOTHI
CO CTpPOKaMH.

Tema 11. AIropuT™MBbI BbI/IeJIEHHS BCeX CJIOB U3 CTPOKH-TIPEITI0KEHUSI.

Lenb: nporpaMMupoBaHue 0a30BbIX CTPYKTYP JaHHBIX A3bIKa CH.

3aganue. TpeOyercs BBIACTUTH B CTPOKE-TIPEIJIOKEHWHM S BCE CJIOBA, pa3/eiCHHBIE CHMBOJIAMU-
paznenuTensamMu « .,;:\N\t!?», 1 00paboTaTh BIJCICHHBIC CIIOBA B COOTBETCTBHU C BAPUAHTOM 3aIaHHS.
Meronuveckre yka3aHHus: OCHOBHOE BHUMaHHE JOJDKHO OBITh YIEIIEHO OCBOCHHIO 0a30BBIX (CTPOKH) TH-
IIOB ¥ aJITOPUTMOB PabOThI C HUMH.

Tema 12. Knaccol namaTu. PekypcuBHBIE a1rOPHUTMBI.

Lenb: mporpaMMIpOBaHUE PEKYPCUBHBIX AITOPUTMOB.

3ananue. TpebOyercs onpenenuTs MacCHUB LEBIX dnceln (Hampumep, pazmepa 30), 3a0THATE €ro CITyvai-
HBIMH YHCJIAMH WJIM BBECTH €r0 3JIEMEHTHI C KJIABUATYPHI U ONPENENIUTh €r0 XapaKTEPUCTUKU C IIOMO-
MIBI0 PEKYPCUBHOW ()YHKLIMH B COOTBETCTBHH C BAPUAHTOM 3aJaHusl. [I[poBepKy NpaBUILHOCTH pe3yibTa-
Ta TIPOBECTH C MIOMOIIBIO0 CPAaBHEHHUS PE3yIbTaTOB HTEPATUBHON M PEKYPCUBHON (DYHKIIHI.

Metoandeckne yKa3aHHs: OCHOBHOC BHHUMAaHHE JOJDKHO OBITh YAEIEHO OCBOEHHIO PEKYPCHUBHBIX ajro-
PUTMOB.

Tema 13. TexcToBble ¢aiiibl.

Lenb: mporpaMMUpOBaHUE TUIIUIHBIX aJITOPUTMOB.

3aganve. Bouienute B TekcToBOM (hailiie Bce CIIOBa, pas[elieHHbIE CHUMBOJIAMH-PA3IEIUTEISIMH
«_.,.;An\t!?», u Bce croBa, obnamarone cBOHCTBOM Q, MOCTPOUYHO 3amucaTh B APYro¥ TEKCTOBBIN (haii.
CaotictBa Q 3a/1a10TCS B MHIMBHIYAJIbHBIX BapHAHTaX.

Metoandeckne yKa3aHus: OCHOBHOE BHUMaHME JIOJDKHO OBITh YAEIEHO OCBOCHHUIO aJIFOPUTMOB PabOTHI C
TECTOBBIMH (paiinamu.

Tema 14. /IBouuHbIe (haiabl.

Ienb: nporpaMMHpOBaHU€e TUIIUIHBIX aJITOPUTMOB.

3aganue. Pazpabortarh mporpammy, peanu3yrollyro npocTeiiunyto 6a3y AaHHBIX, C YKa3aHHBIMHU (yHKIHU-
SIMU.

MeTtoandeckre yKa3aHus: OCHOBHOE BHUMaHME JIOJKHO OBITh YAEJIEHO OCBOCHHUIO aJIFOPUTMOB PabOThI C
JBOWYHBIMHU (aiinamu.

Tema 15. butel namsTu.

Lenb: mporpaMMUpOBaHUE THITMYHBIX aJITOPUTMOB.

3ananue. IlycTh mMeeTcss HEKOTOpOE N-3IIEMEHTHOE MHOXECTBO Henbix yucen M (10<n<20), snemeHTHI
KOTOPOTO 3alMCaHbl B MAaCCUB pa3mepa N (3JeMEHTHl MaccuBa MONapHO pa3iuuHbl). TpedyeTcs B TEKCTOo-
BBIM (paiiin 3amucaTh MOCTPOYHO BCE TaKHE MOJAMHOXKECTBA MHOXKECTBAa M, Kax10€ U3 KOTOPBIX COOCPKHUT
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XOTs1 OBl OJTUH JIEMEHT, obnazatomuii cBoiictBoM Q. CBoiicTBa QQ yKa3aHbl B MHANBUAYAIBHBIX BapHaH-
Tax.

MeTtoaudeckue yKa3aHus: OCHOBHOE BHUMaHUE JIOJKHO OBITh YAEJIEHO OCBOCHHUIO aJIFOPUTMOB PabOThI C
OMTaMU aMSTH.

Tema 16. JInHeiiHbIe CIIMCKHA.

Lenb: mporpaMMupoBaHUe TUMMUYHBIX aJTOPUTMOB 0OPaOOTKH CIIHCKOB.

3ananue. Mimeercss TeKCTOBBIM (aiiyl ¢ meipIMH 4yuciaMu. TpeOyeTcs cHavyalla Bce YHCIa U3 JIAHHOTO
(aiina 3anucaTh B TUHEWHBIN CIIUCOK. 3aTeM HAWTH KOJMYECTBO JIEMEHTOB B JIMHEHHOM CITMCKe, 00Jia-
naromux cBoiictBoM Q. Ilocne yero ymanuTh M3 CHHMCKa BCE JIEMEHTHI, 00JaJaroiyie CBOWCTBOM 1.
CpoiictBa Q u T yka3aHbl B MHAWBUAYAILHBIX BapuaHTtax. [locie kaxmoro npeodpa3oBaHus TMHEHHOTO
CITMCKA BBIBECTH €T0 Ha 3KpaH (TIOCIIe 3all0JIHEHHS U TTOCTIE YAAICHHS 3JIEMEHTOB).

MeTtoandeckre ykazaHHs: OCHOBHOE BHUMAaHHUE JOJDKHO OBITH yIENCHO OCBOSHHIO 0a30BbIX (yKa3aTelnH,
CCBIJIKM) THUIIOB U aITOPUTMOB PabOTHI C HUMHU.

Tema 17. Cteku, ouepenm.

Lenb: mporpaMMHpOBaHUE TUIIUYHBIX aITOPUTMOB 00pabOTKH CTEKOB U OUepeacH.

3aganue. Mimeercs TeKCTOBBIM (aiyl ¢ meiapIMM yMciaMu. TpebyeTcs cHavyasa Bce YHMCIa U3 JAHHOTO
(haiina 3anucaTh B JIMHEHHBINA CIIMCOK (CTEK, OYepelib). 3aTeM HalTH KOJMYECTBO 3JIEMEHTOB B JIMHEHHOM
cnucke, oOmagaronux ceoricteoM Q. Ilocne vyero ynanuTh U3 crcKa BCe 3JIEMEHTHI, 001a1aioIye CBOU-
ctBoM T. Cpoiicta Q u T yka3aHbl B MHAMBUAYyaJIbHBIX BapuaHTax. [locie kaxmoro mpeoOpa3zoBaHus
JIMHEMHOTO CIHCKA BBIBECTH €r0 Ha IKPaH.

MeTtoandeckne ykazaHHs: OCHOBHOE BHUMaHHUE JIOJDKHO OBITH YJeNICHO OCBOCHHUIO 0a30BBIX (yKa3aTelH,
CCBUIKH) THIIOB U aJITOPUTMOB pabOThI C HUMHU.

Tema 18. /IBouuHbIE 1epeBb.

Llenb: mporpaMMHUPOBaHKUE THITMYHBIX aJTOPUTMOB 00paOOTKHU 1EPEBHEB.

3ananue. Mmeercss TeKCTOBEIA (ailn ¢ n3o0pakeHneM Ienbix yncen. TpedyeTcst cHavana Bce 4ucia U3
JaHHOTO (haiiya 3anucaTh B ABOMYHOE epeBO. 3aTeM 00paboTaTh AEpPEBO B COOTBETCTBHH C 3aJaHUEM.
Metonnveckue yKazaHHs: OCHOBHOE BHHUMaHHUE JIOJDKHO OBITh YAEICHO OCBOSHHIO 0a30BBIX (yKa3aTeln,
CCBIJIKHM) THIIOB M aITOPUTMOB pabOTHI C HUMHU.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB

KypcoBble 1 KOHTPOJIbHBIE paOOTHI HE MTPEYCMOTPEHBI YUEOHBIM IJIAHOM JIUCIUILTHHBI.
9. IEPEYEHbB BOITPOCOB K OK3AMEHY

1. Tlepemennsle u 6a30Bble TUIBI JaHHBIX sA3blka CH. Apudmerndeckue onepanuu. Oneparop

MpUCBaUBaHMUS.

Onepauny OTHOLIEHHUS U JIOrMUecKue onepanuu. Onepanuy MHKPEMEHTA U IEKpEMEHTA.

Koncrants! B si3p1ke Cu (CUMBOJIMYECKHE U TUITU3UPOBAHHEIE).

VYcnoBHBIN oneparop. YCIOBHBIM omneparop ¢ Tpems onepangamu. OmnepaTop nepexiiroya-

tenb. OnepaTopsl UKIIA.

OpnHOMEpHBIE MAaCCHBBI: OMTUCAHKE, HMHUITHAIA3AIINS, CIOCOOBI 00pabOTKH JTaHHBIX.

JIByMepHBIC MaCCHBBI: ONUCAHKUE, MHUIHAIIA3AIIUS, CTIOCOOBI 00pa0OTKU JaHHBIX.

VYkazarenu u agpeca. YKazarenu U apryMeHThl QyHKIMHA. YKa3aTeId U MacCUBBI.

Jlunamuueckre MacCUBBI (OTHOMEPHBIE U JBYMEPHBIE).

[IpencraBnenne cumBonbHOW uHpopMmanuu B DBM. CumBonsl B s3bike Cu. OCHOBHBIE

byHKIHMH 17151 paOOTHI ¢ CHMBOJIAMU.

10. Ctpoxku B si3pike Cu, criocoObl 3aganusi cTpoku. OcHOBHBIE (DYHKIUU AJi1 PabOTHI CO CTPO-
KaMHU.

11. Ctpykrypsl. MaccuBsl cTpykTyp. OOBbeAnHEHMS.

12. ®ynkmuu B s3pike Cu. Kimacesr mamsitu. Pekypceust.

13. CrannmapTHBIN BBOJ U BBIBOJ] CHMBOJIOB U CTPOK.

14. ®opmaTHBI BBOA U BBIBO/I.

Hown

©ooN O
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15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.
217.

28.

29.
30.
31.

32.

33.
34.
35.
36.
37.

38.

39.
40.
41.
42.
43.

TexctoBsie ¢aiinel B si3p1ke Cu. OCHOBHBIE (DYHKIIHH.

Brinenenue ciioB 1 4rces U3 TEKCTOBBIX (haityios.

Co3znanue MaTpuil U TaOJIUI B TEKCTOBBIX (paiinax.

JBonunsie aitsibl B si3pike Cru. OCHOBHBIE (DyHKIIUH.

@OyHKUIUHU IPOU3BOIBHOTO JOCTYIA B IBOMYHBIX (aiinax. [Ipumeps! peanuszanuu.

Coznmanue Tabauil B IBOMYHBIX (aiinax. [IpeoOpazoBanue TadOIuII.

Butel namsiTH, OCHOBHBIE ITpeoOpa3zoBaHusl OUTOB.

JluHeiHble OAHOCBA3HBIC CIUCKH: JOOABJICHHE AJIEMEHTAa B CIHCOK, yJaJeHUE, MOUCK dJie-
MEHTA.

Creku, ouepenn: 100aBJICHUE JIEMEHTOB, 00paboTKa, y1ajIcHuE.

JluHeliHbIe ABYCBS3HbBIE CIIUCKU: TOOABJIEHUE 3JIEMEHTA B CIIMCOK, yaJeHUE, TIOUCK AJIEMEH-
Ta.

bunapubie nepeBbs. MneanbsHo cOanaHCUpOBaHHBIC AEPEBbs: CO3/aHUE, J00aBICHUE dJIe-
MEHTa, MPOBEpKa Ha U1eaIbHYyI0 cOATaHCUPOBAHHOCTD.

Bunapusie nepeBbs. [lepeBbs moncka: co3anue, 100aBIeHNUE U yAaJICHUE dJIEMEHTA.
ANTOPUTMBI pabOTHI C IEIBIMA YHCIIAMH: padoTa ¢ mudpamMu B YUCIE, Pa3IOKCHHE HaTy-
PATBHOTO YKCIIa Ha MMPOCThIE MHOXKHUTEIH, MPOBEPKA HA TIPOCTOTY, anroput™ EBkimuma.
Berunciienune anementapHbix GyHKIHE cpeactBamu DBM: sin X, cos X, €%, In X. I[Tpumep pe-
ATH3aITIH.

[Touck semMeHTa B MacCUBE: JIMHEHHBIN MTOUCK, TIOUCK ¢ OaphepOM, TBOMYHBIN TTOWCK.

D¢ dekTrBHBIC ANTOPUTMBI yIATIEHUS JIEMEHTOB U3 MAaCCHBA.

Anroput™m mpeoOpa3oBaHMs 3JEMEHTOB MacCHMBa OTHOCUTEIIBHO OCEBOIO 3jieMeHTa (C Ju-
HEWHOM CJIOKHOCTHIO).

[Tpocreiimre cOpTUPOBKM MaccUBa: METOJ MPSIMOI0 BbIOOpa, COPTUPOBKA MaccUBa MHAEK-
COB Ha OCHOBE METO0/1a IPSIMOT0 BHIOOpA.

[Ipocrelinine COpPTUPOBKM MACCUBA: METOJ BCTABKH.

[IpocrTeiinme cOpTUPOBKU MacCHBa: 0OMEHHasi COPTUPOBKA, IIEHKEpHasi COPTUPOBKA.
CrnieunanbHble COPTUPOBKH: COPTUPOBKA MOJICUETOM.

D¢ dexkTrBHBIEC ANTOPUTMBI yIATIEHUSI CHMBOJIOB M3 CTPOKH.

O} PexTUBHBIN aNropuTM MOJCYETa YHCIa CUMBOJIOB CTPOKH, MPUHAICKANIUX 3aJaHHOMY
MHOXECTBY.

O} PexTUBHBIM aNropuT™M MOACYETa YACTOTHl BXOXKACHMS KaXKIOTO CHUMBOJA W3 TaOJIMLIBI
ASCII B cTpoky.

O} dexTuBHbBIE aITOPUTMBI BBIJEIEHUS BCEX CJIOB U3 CTPOKU-TIPENIOKEHHUS.

D¢ dexkTrBHBIE COPTUPOBKH: OBICTPasi COPTUPOBKA.

AJNTOpPUTM reHEpUPOBAHHUS BCEX NMEPECTAHOBOK N-3JIEMEHTHOTO MHOXKECTBA.

Anroputm ObICTpOro (OMHAPHOTO) BO3BEACHUS B CTEIICHD.

AJNTOPUTMBI OBICTPOTO KOTTMPOBaHUS (haiIoOB C MOMOIIIBIO Oydepa.

10. CAMOCTOSATEJIBHASA PABOTA CTYJEHTOB

Ha3Banue pa3nenos u Bug camocTosiTensHOM paboThI Ob6vem | dopma KOHTPOIIS

TeM B Hacax

1. IlepeMeHHbIC T [IpopaboTka yuyeOHOTO MaTepHrania, 4 DK3aMeH, ITpoBepKa Jia-

0a30BbIC THITHI JAHHBIX ITOATOTOBKA K CIade dK3aMeHa OopaTopHBIX paboT, Ipo-
BEpKa PeLICHHUs 33134

2. Beipaxxenust u onepa- | [IpopaboTtka ydyeGHOro Matepuana, 4 DK3aMeH, MpoBepKa Jia-

TOPBI ITOATOTOBKA K CIade dK3aMeHa OopaTopHBIX paboT, Ipo-
BEpKa pPeLICHHUs 33124

3. Beruncnenue 3Hauenuit | [IpopaboTtka yueOHOrO MaTepuana, 4 OK3aMeH, TPOBEpKa Jia-

9JIEMEHTAPHBIX QYHKIMH | MMOJATrOTOBKA K cljade SK3aMeHa 0opaTopHBIX paboT, Ipo-
BEpKa pelleHus 3314
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4. ObpaboTka mocaeno- [IpopaboTka ydyeOHOTO MaTepuania, 4 DK3aMeH, ITpoBepKa Jia-
BaTEIBHOCTEH nabopaTopHbie pabOTHI, TOATOTOBKA 0opaTopHBIX paboT, mpo-
K cJlaue JK3aMeHa BEpKa peUIeHMs 3a/1a4
5. Omaomepusble MaccuBHl | [IpopaboTka yaeOHOTO MaTepraina, 4 DK3aMeH, ITPoBepKa Jia-
nabopaTopHbIe PabOTHI, MOTOTOBKA 0OpaTopHKIX PaboT, IPO-
K ciaye 9K3aMeHa, pelieHue 3a1a4 BEpKa pelIcHMs 3a]1a4
6. CopTHpOBKa U TIONCK [IpopaboTka ydyeOHOTO MaTepuania, 4 DK3aMeH, ITpoBepKa Jia-
3JIEMEHTOB B MaCCHBE nabopaTopHbIE pabOTHI, IMOATOTOBKA OopaTopHBIX paboT, Ipo-
K cAaye SK3aMeHa, pelieHue 3a1a4 BepKa pelIcHMs 3a]1a4
7. MHoromepubie maccu- | I[IpopaboTka yueOHOrO MaTepuana, 4 DK3aMeH, MPOBepKa Jia-
BBI nabopaTopHbIE padOTHI, IMOATOTOBKA OopaTopHBIX paboT, Ipo-
K cllaue IK3aMeHa, pelieHue 3a1a4 BEpKa peUIeHMs 3a/1a4
8. Ykazarenu u aapeca [IpopaboTka yueOHOr0 MaTepuaia, 4 DK3aMeH, MPOBEpKa Jia-
nabopaTopHbIe PabOTHI, MOTOTOBKA 0OopaTopHKIX PadboT, IPO-
K cllaue IK3aMeHa, pelieHue 3a1ad BEpKa peUIeHMs 3a/1a4
9. Maccussl iepemerHo- | [IpopaboTka yaeOHOTO MaTepraina, 4 DK3aMeH, ITpoBepKa Jia-
ro pa3Mepa nabopaTopHbie paObOTHI, TOATOTOBKA 0opaTopHBIX paboT, Ipo-
K cJlaue JK3aMeHa BEpKa peUIeHMs 3a/1a4
10. CUMBOJIBI B CTPOKHU [IpopaboTka yuyeOHOTO MaTepuania, 4 DK3aMeH, ITpoBepKa Jia-
nmabopaTopHbIe PabOTHI, MOITOTOBKA 0OopaTopHKIX PadboT, IPO-
K caye SK3aMeHa, pelieHue 3a1a4 BEpKa pelIcHMs 3a]1a4
11. AnroputMmel pazbue- | [IpopaboTka yueObHOTO MaTepHaa, 4 DK3aMeH, ITpoBepKa Jia-
HUS CTPOKH Ha JICKCEMBI | JIaOOpaTOpHEBIE pabOTHI, TOJATOTOBKA OopaTopHBIX paboT, Ipo-
K cAaye SK3aMeHa, pelieHue 3a1a4 BepKa pelIcHHs 3a]1a4
12. Knaccel mamsit. Pe- | IlpopaboTka yueOHoro mMarepuana, 4 OK3aMeH, IPOBEpKa Jia-
KYPCUBHBIC aJITOPUTMBI nabopaTopHbIE pabOTHI, IMOATOTOBKA OopaTopHBIX paboT, Ipo-
K cllaue IK3aMeHa, pelieHue 3a1a4 BEpKa peUIeHMs 3a/1a4
13. TexcToBbIe (aiiiabl [IpopaboTka yueOHOr0 MaTepuaia, 4 OK3aMeH, IPOBEpKa Jia-
nmabopaTopHbIe PabOTHI, MOTOTOBKA 0OopaTopHKIX PadboT, IPO-
K cllaue IK3aMeHa, pelieHue 3a1a4 BEpKa peUIeHMs 3a/1a4
14. JIsowunbie ¢aitirbl [IpopaboTka yuyeOHOTO MaTepuania, 4 DK3aMeH, ITpoBepKa Jia-
nabopaTopHbIe PabOTHI, MOTOTOBKA 0OpaTopHKIX PadboT, IPO-
K cJlaue IK3aMeHa, pelieHue 3a1a4d BEpKa peUIeHHs 3a/1a4
15. buTel mamsTH [IpopaboTka yuyeOHOTO MaTepuania, 4 DK3aMeH, ITPoBepKa Jia-
nabopaTopHbIe PabOTHI, MOTOTOBKA 0OopaTopHKIX PaboT, IPO-
K ciaye SK3aMeHa, pelieHue 3a1a4 BEpKa pelIcHMs 3a]1a4
16. JInHEHHBIC CITUCKU [IpopaboTka ydyeOHOTO MaTepuania, 4 DK3aMeH, ITpoBepKa Jia-
nabopaTopHbIE pabOTHI, IMOATOTOBKA OopaTopHBIX paboT, Ipo-
K cAaye dK3aMeHa, pelieHue 3a1a4 BepKa pelIcHHs 3a]1a4
17. Ctexu, ouepeau [IpopaboTka yueOHOr0 MaTepuaia, 4 OK3aMeH, IPOBEpKa Jia-
nabopaTopHbIE pabOTHI, IMOATOTOBKA OopaTopHBIX paboT, Ipo-
K cJlaue IK3aMeHa, pelieHue 3a1a4 BEpKa peUIeHMs 3a/1a4
18. JIBon4HbIE NEPEBbA [IpopaboTka yueOHOr0o MaTepuaia, 12 OK3aMeH, IPOBEpKa Jia-

ﬂa6opaToprIe pa6OTBI, IOAroTOBKA
K caadc 5K3aMCHaA, pCIICHUC 3a1a4d

0opaTopHBIX paboT, Ipo-
BEpKa peIICHHUS 3a1a4
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11. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JIUC-

HUITIMHBI

a) CniucoKk peKoMeHyeMoil JIuTepaTypbl
OCHOBHAasl

1.

2.

Panees C.M. IIporpammupoBanue Ha s3bike Cu : yde0. mocooue. YiubsHoBcK : Yul'VY, 2015.
319c.

Panees, C. M. [IporpammupoBanue Ha si3bike Cu : yueOHOE ocobue yist By30B / C. M. Pare-
eB. — Camnkr-IletepOypr : Jlanp, 2022. — 332 ¢. — ISBN 978-5-8114-8585-7. — Tekcr :
AJICKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/193320

Epmuna, M. A. Madopmarrka U mporpaMMHpOBaHHe. ABTOMATH3AIUsl PEIICHUS MTPUKIIAI-
HBIX 33714 : yuyeOHoe nmocooue / M. A. Epmuna, /I. A. Epmun. — Cankr-IlerepOypr : CaHkT-
[TerepOyprckuii roCyIapCTBEHHBIN YHHUBEPCUTET MPOMBINIJICHHBIX TEXHOJOTHH WU JH3aiiHa,
2020. — 111 c. — ISBN 978-5-7937-1888-2. — Tekcr : anexkrponHsii // Lludposoit 06pazo-
BatenbHbIN pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/118378.html

JAOIMOJHHUTEIbHAaA

1.

[Tonuebecosa, I'. b. AGcTpakTHast U KOMITbIOTepHAst anredpa: npaktukym / I'. b. [Togue6eco-
Ba. — DIEKTPOH. TEKCTOBbIE JaHHbIe. — YenaouHck : FOxxHo-Y panbckuii rocyiapcTBEHHBIN
TyMaHUTapHO-TIeJaroruyeckuii yauBepcuter, 2016. — 125 ¢. — 978-5-906908-47-6. —
Pexxum noctyna: http://www.iprbookshop.ru/83852.html

beikoB, C. B. IlporpammupoBanue : yueOHUK W TpakTukyM s By3oB/ C. B. 3p1koB. —
Mocksa : U3narensctBo FOpaiit, 2022. — 320 c. — (Bsicmiee oopazoBanue). — ISBN 978-
5-534-02444-9. — TekcT : snextpoHHbIH // O6pa3oBatenbHas mwiatdopma KOpaiirt [caiit]. —
URL.: https://urait.ru/bcode/489754

Y4eOHO-MeTOoAuYecKast

1. PaueeB C.M. JlaGopaTopHbIii IPaKTUKYM 10 MPOTPaAMMHUPOBAHHIO : METOJ. yKa3aHus / Pa-

neeB Cepreit Muxainosuu; Ynl'Y, ®MulT. - VaesHosck : Yal'V, 2014. - Umeercs neu.
aHaymor. - OJEKTpOH. TekcroBele gaH. (1 ¢aitn : 757 K6). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/479.

2. PaneeB C. M. Meroanyeckue yka3aHUs 175 CAMOCTOSITETbHOW pabOThl CTYJEHTOB IO JTUC-

nurmuHe «adopmaTrka 1 mporpamMMupoBaHue» I CTYIeHTOB crienraibHocTeld 10.05.01
«Komnsrorepnas 6e3omacuocts» u 10.05.03 «Mudopmanmonnas 6e30MacHOCTh aBTOMATH-
3upoBaHHBIX cucteM» / C. M. Pamnees. - YabsHoBck : Yal'V, 2022. - 9 c. - HeonmyGnukoBaH-
HbIH pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13098.

CoriacoBaHo.

/ / / /

JIOJDKHOCTH COTPYAHUKA HAYYHOH OMOIHOTEKH 5[0 HOJMHUCH narta
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0) [IporpamMHoOe o0ecnieueHne
st oGpa3oBaTeapHOTO Ipoliecca Mo JaHHOM TUCHIUTLTNHE HeoOX0oauM cTaroHapHbIi kiacc [1K
C YCTaHOBIIGHHBIM CJIEAYIONIUM MPOTPAMMHBIM 00€CTICYCHUEM
- onepanrorHas cpeaa OC Windows/Linux;
- CHCTeMBI ITporpaMMupoBanus Ha si3bikax Cu/C++ (Code::Blocks).
B) [Ipodeccuonanibubie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. udposoit ob6pazoBaTenbHBIN pecypc IPRsmart : anexTporHO-O0MOMHMOTEYHAsT CHCTE-
ma : cait / OOO Kowmmanus «Ai Ilm Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: uist 3aperucTpHUp. IMosib3oBaTeneit. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pasoarenshas miargopma FOPAUT : oGpasoBaTelnbHBI pecype, dIEKTPOHHAS
oubamorexa : caiitr / OO0 DiekTpoHHOE M31aTenbeTBO «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum goctyrma: ajs 3aperucTpup. Mojab30BaTeiei. - TEKCT : DIIEKTPOHHBIN.

1.3. ba3za nanubIx «OnekTpoHHas Oubnuoreka rexunueckoro BY3a (OBC «KoncynabTant
CTYJICHTa») : JEKTPOHHO-OnOIroTeunas cucrema : cat / OO0 «Ilomurexpecypc». — MockBa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum mocryma: ans 3aperu-
CTpHp. OJIb30BaTeNe. — TEKCT : AJIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DIEKTPOHHAS MEAUIIMHCKAst OMOIMOTeKa © 06a3a TaHHBIX : CAlT /
OOO «Bpicmias mkoia opraHu3aluy M yIpaBJICHUS 3paBOOXpaHeHUEeM-KOMIUIEKCHBIN Meau-
IUHCKHI KoHcanTHHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJb30BaTENeh. — TEKCT : 2JIEKTPOHHBIN.

1.5. bonpmias MeguIIMHCKas OMOINOTEKA : BIEKTPOHHO-OMOIMOTEUHAs CUCTEMA : CalT /
00O «byxkamn». — Tomck, [2023]. — URL.: https://www.books-up.ru/ru/library/ . — Pesxxum pocty-
a: JUist 3apErucTpup. Moiab30Barenei. — TeKCT : JIEKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMOIMOTEeUHas cuctema : caut / OO0 DBC «Jlanp». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctyma: 1iisi 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3IeKTPOHHBIM.

1.7. 3bC Znanium.com : syeKkTpoHHO-OuOMMoTeyHast cucrema : cat / OOO «3HaHu-
ym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexxum gocTyma : i 3aperuCTpUp.
[I0JIb30BaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. KoncyastantIlinwc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBasi cuctema. / OO0
«KoncynpranT [lnroc» - DnekTpoH. nan. - Mocksa : Koncynbrantllinroc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snekrponnas 6ubnuoreka : caiit / OO0 «Hayunas Dnek-
TpoHHast bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyma : s aB-
TOPU3. IOJIb30BaTENIeH. — TEKCT : 3JIEKTPOHHBII

3.2. DnextponHas 6muOmmoreka «M3marensckoro goma «I'pedernukoB» (Grebinnikon) :
anekTpoHHass OuOimoreka / OOO W] «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : Ui aBTOpH3. MOJIb30BaTENEH.
— Tekcr : 3JEeKTPOHHBIN.

4. denepanbHasi rocyaapcrBeHHass mHpopmaunoHHasi cucremMa «HamuonanbHas
3JIEKTPOHHAs1 OMOJIHOTEKa» : AJIeKTpoHHAs Oubinoreka : caiit / ®I'BY PI'b. — Mockga, [2023].
— URL: https://H36.pd. — Pexxum poctyna : mis monbp3oBareneil HayqdHo OnbmnoTeku. — Tekcr :
AJIEKTPOHHBIN.

5. Poccmiickoe odpa3zoBanme : dbenepanbHplii moprai / yupenurenb OI'AY «OUL[TO».
— URL: http://www.edu.ru. — Tekct : 371eKTpOHHBIHA.

6. DuekTpoHHas 6ubaMoTeuHasi cucrema Yal'y : monynb «3neKTpoHHass OMOIMOTE-
ka» ABUC Mera-ITPO / OO0 «Jlata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. —
Pexxum moctyma : mu1st mojp30BaTenield HayqYHo OMOIMOTeKH. — TEKCT : AIEKTPOHHBIN.

Dopma A Crpannna 15u3 18



http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MMUHNCTEPCTBO HayKu U Bbiclero obpa3oBaHua Poccuiickoit deaepaunmn
VbSHOBCKHMIA TOCYIapCTBEHHBIH YHUBEPCUTET

dopma

®-PaGoyast nporpamMmma o JUCUHILIIHHE

o " /}
CornacoBaHo:; / p
_ Mmxenep senyumii — / Hlypenko 10.B. ;P\ Ao / 04.05.2023

Jlomknocts corpyannka YHTT BHO EIU.‘KI)IL‘h aara

dopma A Crpannna 16u3 18




MWUHMCTEPCTBO HayKy 1 Bbiclero obpasoBaHusa Poccuiickoit desepaummn
VbSHOBCKHMIA TOCYIapCTBEHHBIH YHUBEPCUTET

dopma

®-PaGoyast nporpamMmma o JUCUHILIIHHE

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHOUIIJINHbI

Aynutopus -3/316. Ayauropus [1si TIpOBEICHUS JEKIIMOHHBIX, CEMUHAPCKUX U MPaKTH-
YECKUX 3aHATUH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU aTTeCTal[iy, TPYNIOBbIX U UHIUBUY-
QIBHBIX KOHCYNbTalUi. KOMIUIEKT IEpeHOCHOT0 MYJIbTUMEAMUHOTO 000pyI0BaHUs: HOYTOYK ¢
BeIX00M B MHTEepHET, 3kpaH, nmpoektop, Wi-Fi ¢ gnocrynom B Untepuer, DUOC,3BC. 432017,
YbpsHOBCKasi 001acTh, T. YIIBSIHOBCK, yi. Habepexnas pexu Cpusiru, a. 106-3 xoprryc

Aynautopus -3/118. Aynuropust mjis MpoBeACHUS JTa0OPaTOPHBIX U MPAKTUUECKUX 3aHs-
TUH, TEKYIIET0 KOHTPOJISA ¥ MPOMEKYTOYHON aTTECTAIMH, TPYMIIOBBIX W WHAUBHIYAIbHBIX KOH-
cynpranuii. 15 kommnwtotepoB, Wi-Fi ¢ moctynom k cetu «uTteprery», DMOC,9bC. IIpoekTop,
skpan. 432017, YnpsiHOBCKasg 00nacTh, I. YIbSHOBCK, yi. HaGepexnas pexu Csusru, n. 106-3
KOpITyC

Aynutopust -230. Ayauropust A7 CaMOCTOSTETbHON padOThl. AyIUTOPUS YKOMIUIEKTO-
BaHa yUYEHUUYECKOW MeOesbio. 16 mepcoHalbHBIX KOMITbIOTEPOB. 432017, YabsiHOBCKas 00J1acTh,
r. YIbSHOBCK, p-H JXKenesnonopoxusiid, yin. Habepexuas p. Cusru, Ne 106-1 xopmyc

Ayautopus -237. UnTanbHBIN 3271 HAYyYHOH OMOIMOTEKH C 30HOM JIJISI CAMOCTOSATEIBLHOMN
paboTbl. AyaUTOpHUS YKOMIUIEKTOBaHA yuyeHHUYecKord Mebenbro. KoMnbloTepHas TexHMKa, Tele-
BU30p, dKpaH, npoektop. Cron mis s ¢ OB3. 432017, YabpsHOBCKas 001acTh, I. Y JIbSTHOBCK,
p-1 XKeneznonopoxusii, yin. HaGepexnas p. Cusru, Ne 106-1 xopmyc.

Peanuzarust mporpaMMbl JUCITUTIIMHBI TpeOyeT Hanuuus yueOHou mabopaTopun. O6opy-
JoBaHUE y4eOHOW 1abopaTopHu: MOCAJOYHBIE MECTa MO KOJMYECTBY CTYJCHTOB. TexXHHUYECKHUe
cpeacTBa 00yUeHUs: KOMIBIOTEPHI C JIMIIEH3UOHHBIM IPOrPaMMHBIM 00€CTIE€YEeHUEM

- oniepanonHas cpena OC Windows/ Anbet Pabouas crannus §;
- cucTeMbl porpammupoBanus Ha s3eikax Cu/C++ (Code::Blocks, Visual Studio).

13. CHEIIMAJIBHBIE YCJIOBUS JJIAA OBYYAIOIIIUXCA C OI'PAHUYEHHBIMUA
BO3MOKHOCTSAMMU 310POBbS

B cnyuae HeoOxoaumocTH, 00y4daromuMCes U3 YUCIIa JIUI C OTPAHUYEHHBIMUA BO3MOKHOCTSMU
310pOBBsI (10 3aSBJICHUIO 00YUYAIOIIMMCS) MOTYT IIPEUIaraTthCsi OJHU U3 CIEIYIONUINX BapHAHTOB
BOCTIPUATHSA HH(OPMALIUU C YIETOM MX UHAUBUAYAIbHBIX MCUXO(PU3NUYECKUX BO3ZMOKHOCTEH:

— Ui JIML ¢ HapyIIeHUEM 3peHHUs: B popMe 3IEKTPOHHOTO JOKYMEHTa, UHAUBHIyalIbHbIE KOH-
CyJibTallun € MNPUBJIICUCHUCM an)nocypnonepeBoanKa, WHAWBUAYAJIbHBIC 3alaHUSA W KOH-
CyJIbTanus,

— I JMI] C HapyILIEHUEM cliyXa: B (JopMe 3JIEKTPOHHOTO JOKYMEHTA, MHJMBUIYaJbHbIE KOH-
CyJbTallu C IMPUBJICUCHUCM CYPAOICPCBOAYNKA, WHANBUAYAJIBHBIC 3aJdHHUA WU KOHCYJIbTa-
ous,

— Ui JUI] C HapyIIEHHWEM OMOPHO-ABUTaTEIbHOIO amnmnapara: B opMe 3JIeKTPOHHOTO JOKYMEH-
Ta, MTHAUBUYAJIbHBIC 3aIaHUA U KOHCYJIbTallus.

B cinydae He0OXOIMMOCTH HCHOJIb30BaHUS B Y4eOHOM IPOIECCe YaCTUYHO/UCKIIIOUUTEIBHO
JMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH, oprann3anus padotsl [II1C ¢ oOyuarommmucs ¢
OB3 u uwHBanugamMu MpeaycCMaTpUBaeTCS B AJICKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEIbLHOM
Cpelie C YYeTOM MX WHANBUAYATBHBIX MCUXO(PH3NIECKIX OCOOCHHOCTEH.

' %, 7
Pa3zpaborunk M / . Ouus—‘i-éfé C. A . /
OO
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11. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIEYEHHUE
JACIUATLITAHBI

B) [IpodeccuonanbHbIe 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DJ1IeKTPOHHO-0U0IHOTEYHbIE CUCTEMBI:

1.1. Iludposoii obpazoBatenbHbIil pecypc IPRsmart : anexTpoHHO-O0MOIMOTEYHAS CCTEMA

caur / OOO Komnanusa «Au Ilm Ap Meagma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexum moctyna: s 3apeructpup. noib3oBareneid. - Teker :
3JIEKTPOHHBIMN.

1.2. O6pazoBarensnas mwiatrhpopma FOPAMT : oGpasoBaTenbHbll pecypc, dIEKTPOHHAs
6ubamorexa : caiit / OO0 DrekTporHOe H3maTenbeTBO «FOPAUTY. — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum octyma: ajist 3aperucTpyp. Mojib30BaTesei. - TeKCT : AIeKTPOHHBIN.

1.3. ba3a nannbpIx «2nexkTpoHHas Oubnmoreka texaudeckoro BY3a (3bC «KoncynpTanT
CTYACHTa») : NEKTPOHHO-OMOMMoTeyHas cuctema : cailt / OO0 «llonmurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: ajis 3aperucTpup.
[I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAs METUIIMHCKAs: OnOimoTeka : 0a3a JaHHbBIX : cauT /
OOO «Bspicmiag mkojsa OpraHuM3allMd W YOPaBIEHUS 3ApaBoOXpaHEeHHEM-KOMIUIEKCHBIN
MEIUIIMHCKUN KOHcaaTUHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: IJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.5. bonpmias MeguinHCKas OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
00O «byxkam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma:
JUISL 3apETUCTPUP. MOJb30BaTENEh. — TEKCT : JJIEKTPOHHBIN.

1.6. OBC Jlansb : anekrporHO-0ubIHOTEUHAas cucteMa : caidT / OO0 DBC «Jlauby. — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum mocTyma: st 3apeructpup.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 3BC Znanium.com : 371eKTpoHHO-OMOHOoTeuHas cuctema : cat / OO0 «3HaHmyMY.
- Mocksa, [2024]. - URL: http://znanium.com . — Pexum ngoctyma : Ui 3aperucTpup.
MoJb30BaTeNe. - TEeKCT : 3JIEKTPOHHBIH.

2. Koncyabsrantllimioc [DnekTpoHHBIN pecypc]: cripaBodHas npaBosas cucrema. / OO0
«Koncynprant [lntoc» - Dnektpon. nad. - Mocksa : Koncynsrantllntoc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas Oubimoreka : caiit / OOO «Hayunas
OnektponHas bubmuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : DIEKTPOHHBIN

4. M@enepajbHasi rocyaapcrseHHass uHpopManuoHHas cucrema «HanumoHnanbHas
3J1eKTPOHHAs1 OUOIMOTeKay : dNIeKTpoHHAasA OnbimoTeka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://a36.pd. — Pexxum noctyna : s monbp3oBarenell HayqdHou OnbmnoTexu. — Tekcr :
AJIEKTPOHHBIN.

5. Poccuiickoe o0pa3zoBanue : henepanpHbiii nopran / yapeautenb OI'AY «DULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBIH.

6. daexTponHasi onbauoTeunasi cucrema Yal'y : Moayns «3nekTpoHHas OMOIHOTEKA»
ABUC Mera-ITPO / OO0 «Jlara Dkcmpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JJIsl TIOJIb30BaTeNield HayqYHOU OMOMMOTekH. — TEKCT : AJIEeKTPOHHBIN.
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