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MHHHCTEPCTBO HayKH U BICIIEro oopasosanus Poceuiickoii deepanun
VIbSHOBCKHMIA TOCY/1apCTBEHHBIH YHUBEPCUTET

dopma

®-PaGoyast nporpamMmma o JUCHHILIHHE

1. HEJU U 3AJAYN OCBOEHU A JUCLHUITJIMHBI

B xypce «WubopmaTtnka M TPOrpaMMUPOBAHUE» U3YYAIOTCS BOMPOCHI, CBS3aHHBIE C
noHsitueM wuHMoOpmaluu, mnpencraBieHueM uH(opMmanuu B OBM, wMeTomamMu  3alimThI
uHpopmanuu. PaccMmarpuBaioTCs TEXHMYECKHME M TIPOTPaMMHBIE CpEICTBA pealu3aluu
UH(}OPMaLIMOHHBIX MPOILIECCOB, 0a3oBbIE MOHSITHS CETEBBIX TEXHOJIOT Uil B
TCIICKOMMYHHUKAITUOHHBIX CHUCTCMAX. bonbeiioe BHUMaHUE YACTACTCA HU3YYCHHUIO BOIIPOCOB
QITOPUTMU3ALINK, MPOrPaMMHUPOBAHUS HA  SI3bIKaX  BBICOKOTO  YpPOBHS, TEXHOJIOTUU
IporpaMMHUpOBaHus. B KauecTBe OCHOBHOIO s3bIKa IMPOrpPaMMHPOBaHUs BBIOpaH s3bIK CH.
Jlannsiit BIOOp 00yclioBieH TeM, uTo s3bIK CH SBIS€TCS OJHUM M3 HamOoJjee MOMYJSIPHBIX U
MOIIHBIX S3BIKOB MPOrpaMMHpOBaHUs. JJaHHBIN sI3bIK 007a1aeT GoraTbiM HaOOPOM ONEPaTOPOB
U T03BOJISIET KOMITAKTHO 3alMChIBaTh BhIpakeHUs. OH HMIMPOKO MCHOJIb3yeTCs MpU pazpadboTke
CUCTCMHBIX U MPUKIIAAHBIX ITPOTPaAMM.

Ileau ocBOeHMST TMCIUNIUHBI:

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

nadu, oOpabOTKU M HAKOIIJICHUS! HHPOPMAIMH ¢ TOMOUIbIO BEIUMCIUTEIbHBIX MAIllUH;

e ocBoeHHuE 0a30BbIX OCHOB aJITOPUTMU3AINH U TPOrPAMMHUPOBAHUS.

3agauu 0CBOEHHS TUCHHUIJIMHBI

¢ TMOJYUYCHUC U MHCIIOJIb30BAHUC HABBIKOB pa6OTI>I C TCXHUYCCKHMMU U MNPOrpaMMHBIMU

CpeICTBaMU JJIsl peajn3alui HHPOPMAIIMOHHBIX ITPOLIECCOB;
® TIOJyYCHHE HAaBBIKOB 0OPAOOTKHU TEKCTOBOM M YHCIIOBOM MH(MOPMAIIHH,
® [IOJy4YEeHHE HAaBBIKOB 3alIUTHl HHGOPMAIUH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuIuinHa OTHOCUTCSL K 00s3aTenbHOM 4yacTu 1ukina bl obpa3oBarenbHOI mporpaMMel U
yuTaeTcsl B 1-M cemecTpe CTyAeHTaM crenuanbHOcTH «KommbroTepHass 6e301acHOCTh» OYHOM
¢dopmbl 00yUeHHS.

Jl1s ee yCHemHoro u3y4eHusi He00X0AUMBbI 3HaHUS U YMEHUs, HABBIKU M KOMIIETEHIIUH, TIPU-
OoOpeTeHHBIE B pe3yJbTaTe OCBOCHMS HIKOJBHOTO Kypca MaTeMaTWKu W HHpopmatuku. [lns
OCBOEHHUS JHCLHUIUIMHBI CTYACHT OODKEH HMETh CICAYIOUIME «BXOIHBIC» 3HAHHS, YMEHHS,
HaBBIKM ¥ KOMIIETEHIMH: TIOHATHE AJITOPUTMA, CUCTEMBI CUMCIICHUS, JJIIEMEHTHI OyJIeBO anreo-
pBIL.

Pe3ynbraThl OCBOCHHS TUCIMILIMHBI OyAyT HEOOXOAMMBI IJIs AajbHEUIIero mporecca odyue-
HUS B PAMKax MO3TAHOTO (POPMUPOBAHUS KOMIIETEHIIMN NTPU U3YyUEHNUHU CIEAYIOUINX CIelHalb-
HBIX JUCLUIUIMH: «SI3bIKM IporpaMMupoOBaHus», «MeToasl nporpaMMupoBaHus», «Meronasl u
CpeACTBa KpUNTOrpapruecKon 3auTsl HHGOpMaun», « Beraucnurensuele METObI B asiredpe u
TEOPHH YHCET», a TAKXKE JUISI MPOXOXKICHHS yueOHOM, MPOM3BOJICTBEHHON M MPEATUIIIOMHOM
MPaKTUK, TOCY1apCTBEHHOW UTOTOBOM aTTECTAIUU.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHBIX C IINTAHUPYEMbIMU PE3YJIbTATAMU
OCBOEHUS OBPA30OBATEJBHOM ITPOT'PAMMBI

[Tponiecc m3ywenuss aucuuiuinabl «VH(popMaTuka W mporpaMMHUpOBaHME» HAMpaBlIeH Ha
(opMHpOBaHUE CIEAYIOIINX KOMIETEHIUI.

Kon n mammenoBanue peanusy- | [lepedeHs mraHupyeMBIX pe3yibTaTOB OOyUEHUS MO IUCIUILINHE (MO-
MO KOMIIETSHIIUU JIYJII0), COOTHECEHHBIX C MHIMKATOPAMH TOCTHXCHUSI KOMICTCHIIUH

OIIK-1 — CnocoOeH oneHuBaTh | 3HATH.
poib uHbpopMmaluK, HHGOPMA- | OCHOBHBIC MOHITHS HH(GOPMATHKH;
IIMOHHBIX TEXHOJOTMH M HH- | GOPMBI M CIIOCOOBI MPEACTABACHHS JaHHBIX B IMEPCOHAIIEHOM KOMIIBIO-
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(hopMaImoOHHO# 0€30MaCHOCTH B

COBPEMEHHOM  OOINECTBE, WUX
3HaueHHe IS o0ecreueHHs
00BEKTHUBHBIX MOTpeOHOCTEH

JIMYHOCTH, 06H_ICCTB3 n Trocy-
AapcCTBa

Tepe;

3HaueHUe NH(POpPMALUK, HHPOPMAIIMOHHBIX TEXHOJOTHI 1 HH(OpMAIIH-
OHHOM 0€30MTaCHOCTH B COBPEMEHHOM OOIIECTBE M1 0becTeueHnst 00b-
eKTHUBHBIX IOTPEOHOCTEH IMIHOCTH, OOIIECTBA M TOCY/IapCTBa;

YMeTs:

MPUMEHSATh TEPCOHAIBHBIC KOMIBIOTEPHI IS O00paOOTKH Pa3IHYHBIX
BHJIOB MH(MOPMAITHH;

OIIEHUBATh POJIb WHPOpPMANKH, UHPOPMAIMOHHBIX TEXHOJIOTWH M WH-
(hopMaIMOHHOM 0€30MMaCHOCTH B COBPEMEHHOM OOIIIECTBE

Bmanets:

HaBBIKAMU OIEHKH POJM U 3HAYCHUs MH(pOpManuu, HHPOPMAIMOHHBIX
TEXHOJIOTHIA ¥ WHPOPMAIIMOHHON 0€30MacHOCTH B COBPEMEHHOM O0IIIe-
CTBE

OIIK-2 — CriocoOeH MpUMEHSTh
NpOrpaMMHBIE  CPEJICTBA  CH-
CTEMHOTO W TPHUKJIJHOTO
Ha3HAYCHUM, B TOM YHCIIE OTE-
YECTBEHHOTO NMPOU3BOJICTBA, JIJIS
pemeHust 3amad  mpodeccuo-
HAJILHOU JICATSILHOCTH

3HaTh.

COBpPEMEHHBIC MPOTPAMMHBIC CPEJCTBA, B TOM YHCIIE OTCUYCCTBEHHOTO
MIPOU3BOICTBA, IS PEIICHUS 33724 TPO(ECCUOHAIBHON JISATEILHOCTH,
YMeTs:

BBEIOMPATh COBPEMEHHBIE NPOTPAMMHBIEC CPEICTBA, B TOM HYHCIIEC OTEYC-
CTBEHHOT'O ITPOU3BOICTBA, /I PEIICHUS 3a7a49 MPOo(eCCUOHAIBHOM Jies-
TEIBHOCTH

Bnanets.

MPUMEHEHUSI COBPEMEHHBIX MPOrPaMMHBIX CPEACTB CUCTEMHOTO U MPHU-
KJIaJHOTO HA3HAYCHHUM, B TOM YHCJIE OTEUYECTBEHHOI'O IMPOU3BOJICTBA,
JUISL peIeHus 3a71a4 mMpo¢eCCHOHAIBHOHN TESITETEHOCTH

4. OBIIAA TPYJOEMKOCTDb JUCIIUITJIMHBI

4.1. O0beM TUCHUNJIMHBI B 3a4eTHBIX eIMHULAX (Bcero): 8.

4.2. O0beM IMCHUIIJIMHBI 110 BUIaM y4eOHOI padoThI:

KonunuecTBo vacoB (hopma oOydeHus - THEBHAS )
Bux yucouoid paborer Bcero o B 1.4. mo cemectpam
a
TUTaHy 1 >
KonrakTtHas pabora
oOyuaromuxcs ¢ nperno- | 136/136* 72[72* 64/64*
JaBaTesieM
AyJIUTOPHBIE 3aHATHUSA:
o Jlekuuu 34/34* 18/18* 16/16*
* [Ilpakmmaeckne wce- | gya 18/18* 16/16*
MUHAPCKUE 3aHSITH
e JlaGoparopHsie pa-
00Tl (;1aboparopHblii | 68/68* 36/36* 32/32*
MIPAKTHKYM)
CamocrosrenbHas pabo- 80 36 a4
Ta
DK3amMeH 36 36
Dopma A Crpannna 3u3 19
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Bcero vacoB no nuciu-
AHEH 252 252

TUTHHE
dopMa TeKyIero KoH-

p yr JlaboparopHsie paboTsl, | JlabopaTopHbIe pado-
TPOJIsi 3HAHUH U KOH-

. NPOBEpPKA PEUICHUs 3a- | ThI, IPOBEpPKa perie-
TPOJISI CAMOCTOSTEIIEHOM
a4 HUS 33724

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

*B cnyuae Heob6x00uMoCcmu UCNONb308AHUS 8 YUeOHOM Npoyecce YACMUYHO/UCKTIOYUMENTbHO OU-
CMAHYUOHHBIX 00pPA308AMENLHLIX MEXHON02Ull 8 Mabauye 4epe3 cleul YKA3vbleaemcs Koude-
cmeo uacos pabomul IT1C ¢ obyuarowumucs 0Jisi nposedeHus 3auamuli 8 OUCMAHYUOHHOM hop-

mame ¢ npuMeHeHUuem IJ1eKmpoHH0oc0 06y1£€Hu}l

4.3. Conep:xxanue AUCHMILIMHBI. Pacnipenesnenne 4yacoB mo temam U BujaaM y4eOHoii pa6o-

ThbI:

dopma o0yueHus ouHas

Bujbl y4eOHbIX 3aHATHI ®opma TeKy-
AyIuTOpHBIE 3aHATHSA SaHsTHS ero KoH-
Hassanne pasie- HpakTu- | Jlabopa- - Camo- TpoJIsi 3HAHMI
Bcero YecKHe TOPHbBIE cros-
JIOB U TeM Tepak-
Jlekuuu | 3aHATHSA, | padOTHI, . | TeabHast
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. Jlomanue
3aJaHus
JTAHHBIX
2. BelpaskeHus u 8 1 1 2 2 4 JlaGoparopHast pa-
OIIEPATOPEI 6ota. Jlomamnue
3aJaHus
3. Brruucnenue 12 2 2 4 2 4 JlaboparopHast pa-
3HAYEHUU dJie- 6ota. [lomaraue
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-
HIOMCK DJIEMEHTOB bora. Jlomamnue
3aJaHus
B MacCUBE
7. MHOTOMEpHBIE 12 2 2 4 2 4 JlaboparopHast pa-
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MAacCCHBBI 6ora. Jlomanraue
3aJaHus

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

aﬂpeca oora. I[OMaH.IHI/IC
3aJaHus

9. Maccussl I1e- 12 2 2 4 2 4 JlaGoparopnas pa-

peMeHHOFO pag_ oora. I[OMaH.IHI/IC

Mepa 3aJaHus

10. CuMBOJIBI 12 2 2 4 2 4 JlaGoparophas pa-

CTPOKH 6ota. Jlomamraue
3aaHus

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

pa3OueHus CTpo- 6ota. Jlomamnue
3aJaHus

KH{ Ha JICKCEMBI

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

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

HBIE AJITOPUTMBI

13. TexcToBBIE 12 2 2 4 4 JlaboparopHas pa-

(aiins 6ota. JlomaniHue
3aaHus

14. JIsonuHbie 12 2 2 4 4 JlabopatopHas pa-

(aiins 6ora. Jlomanraue
3aJaHus

15. burtel namaTu 12 2 2 4 4 JIaboparopHas pa-
6ota. lomarnue
3aJaHus

16. JIuneiinbie 12 2 2 4 4 JIaboparopHas pa-

CIIUCKH 6ota. Jlomanrane
3aJaHus

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

penn 6ota. Jlomamnue
3aaHus

18. JIBonuHbIie 20 2 2 4 12 JlaboparopHas pa-

NEpEBbs 6ota. Jlomamaue
3aaHus

DK3aMeH 36

HTtoro 252 34 34 68 24 80

5. COAEP)KAHUE JUCHUTIIAHBI (MOIY.JIS)

Tema 1. [lepemenHble 1 6a30BbIe TUNBI TAHHBIX.

[Tepemennbie U 6a30BbIC TUIIBI JaHHBIX s3bIka Cu. Apudmernueckue oneparuu. Onepatop mpu-
cBauBaHus. Onepanuy OTHOLIEHUS U Jorudeckue omepauuu. Onepanuu UHKPEMEHTa U JeKpe-
MeHTa. KoHcTaHThI B s13b1ke CH (CUMBOJIMYECKUE M TUITU3UPOBAHHBIE).

Tema 2. Boipa:keHusi ¥ onepaTopsbl.

VYcnoBHBIN oneparop. YCIOBHBIM Ooneparop ¢ Tpems onepaHgamu. Oneparop NepeKsIroYaTeb.
Omneparopsl nukia (for, while, do-while). Anroputmsl paboThI ¢ IEIBIMH YUCIIAMH: paboTa ¢
nudpamMu B YMCie, pa3jokKeHHEe HATypadbHOTO YUCJIa HA MPOCThIE MHOXKUTENH, MPOBEpPKA Ha
MPOCTOTY, aropuT™ EBKIMAA.

Tema 3. BolunciieHue 3HAYEHHI 3JIeMeHTAPHBIX (PYHKIMIA.

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

Tema 4. O6paboTKa Mocjae10BATEIbLHOCTEN.
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O6paboTka mociae0BaTeIbHOCTEH ¢ HEM3BECTHBIM 3apaHee YHCIIOM 3JIEMEHTOB 0€3 HCIOJIb30-
BaHUs MaCCHBOB U JUHAMHYECKHUX CTPYKTYp AAHHBIX.

Tema 5. OnHOMEpHBIE MaCCUBBI.

OpnHOMepHBIE MACCHBBI: OMMCAaHUE, MHUIIHAIN3AINS, CIIOCOObI 00pabOTKU AaHHBIX. AJITOPUTMBI
NOJICYETA KOJUYECTBA PA3IMYHbIX 3JIEMEHTOB B MaccuBe (3 ciyuwas): Ajs IPOU3BOJIBHOIO Mac-
CHUBA; yNOPSA0YEHHOI'0; MacCHMBa C JJOCTATOYHO Y3KHMM JUana3oHaM 3HAUYE€HUN 3JIEMEHTOB. AJl-
TOPUTMBI IPOBEPKH, SBJIAIOTCS JIM BCE AJIEMEHTHI B MacCHBE MOIMAPHO PasIMYHbIMU (3 ciyyas):
JUIsL TIPOU3BOJILHOTO MAacCCHBA; YMOPSIOYEHHOI0; MaccuBa C JOCTAaTOYHO Y3KMM JUara3zoHaM
3HAYEHUU AIIEMEHTOB. AJITOPUTM MPeoOpa30BaHMs 3JIEMEHTOB MAaCCHBA OTHOCHUTEIHHO OCEBOTO
aJeMeHTa (C TMHEWHON CII0KHOCTBIO).

Tema 6. CopTUpOBKa H MOMCK 3JIEMEHTOB B MacCHBe.

[Touck sneMeHTa B MacCHBE: JTUHEHHBIN MOUCK, TIOUCK C OapbepoM, JBOMYHBIN MOUCK. DPdek-
TUBHBIE aJITOPUTMBI YAAJIEHUs 3JIEMEHTOB U3 MaccuBa. IIpocTeiiiine COpTUPOBKM MaccuBa: Me-
TOJ MPSMOTO BHIOOpa, COPTUPOBKA MaccHBa WHIEKCOB Ha OCHOBE METOJIa MPSMOro BbIOOpa, Me-
TOJI BCTaBKH, 0OMEHHAasi COPTUPOBKA, LICHKepHas copTupoBKa. COPTUPOBKA MHIIEKCOB Ha OCHOBE
MeToa psiMoro Beioopa. COpTHUpPOBKA MHACKCOB Ha OCHOBE MY3bIPbKOBOM COpTUPOBKH. COpTH-
POBKa ¢ ycJI0BUEM Ha 6a3e My3bIphKOBON COPTUPOBKH.

Tema 7. MHOroMepHbIe MAaCCHBBI.

JIByMepHbIE MAaCCUBBL: ONMHUCAHWE, MHULIMAIN3ALUS, CIIOCOOBI 00paboTku aaHHBIX. COpTHPOBKA
JIByMEPHBIX MaCCHBOB.

Tema 8. Yka3zarenu u aapeca.

VYkazarenu u ajapeca. YKazaTelld U apryMeHThl QyHKIIUNA. YKa3zarenu U MaccuBbl. Omnepanuu ¢
yKaszaTessiMu. MaccuBbl yKa3aresnen.

Tema 9. MaccuBbI IepeMEHHOT0 pa3Mepa.

Jlunamuueckne MaccuBbl (OJHOMEpHBIE U JByMEpHBIE). CriennaabHble COPTUPOBKU: COPTUPOBKA
noacyeToM. COPTUPOBKHU MHIIEKCOB U yKa3aTese.

Tema 10. CHMBOJIBI H CTPOKH.

[IpencraBnenne cumBonbHOM HHGOpManuu B DBM. CumBoubl B si3bike Cu. OCHOBHBIE (PYHKITUN
i paboThl ¢ cumBoiaMu. CTpoku B si3bike CH, CIOCOOBI 33JaHUsI CTPOKU: CTPOKA KaK MacCHB
CHUMBOJIOB, CTPOKa KaK yKa3aTelb Ha MEepBbId CUMBOJ, IUHaMU4Yeckue CTpoku. OCHOBHBIE (PYHK-
UK A5 paboThl co cTpokaMu. D((HEKTUBHBIC aITOPUTMBI YAAJICHUS CUMBOJIOB U3 CTPOKU. D-
(eKTHUBHBII aITOPUTM MOJICUETA YUCIIa CUMBOJIOB CTPOKH, IPUHAJUICKAIINX 3aJAaHHOMY MHOXeE-
cTBY. D(()EeKTUBHBINA aIrOPUTM IMOACYETA YACTOTHI BXOXKICHHUS KaXKIOTO CHMBOJA U3 TAOJHUIIBI
ASCII B ctpoky. CopTupOBKa CTPOK.

Tema 11. AnropuTmMbl pa3oneHns CTPOKH Ha JICKCEMBbI.

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

Tema 12. Knaccebl namsaTi. PeKypcuBHbBIE aJITOPUTMBI.

Crpykrypsl. Maccussl cTpykryp. O0benunenus. @ynkuuu B s3bike Cu. IlpotoTuns! GyHKImIA.
Knaccer mamsatu. Pexypeusi. MeTon «pas3zaensii 1 BiIacTByi». Ykazarenu Ha QyHKuu. Dddek-
TUBHBIE COPTUPOBKU: ObICTpast copTupoBka. COpTUPOBKA MHJIEKCOB HA OCHOBE OBICTPOM COpTH-
poBku. CopTHpOBKa C YCIOBHEM Ha 0a3ze OBICTPOW COPTHPOBKHU. AJTOPUTMBI T€HEPUPOBAHHS
BCEX MIEPECTAHOBOK N-3JIEMEHTHOT'O MHOXECTBA.

Tema 13. TexcToBbI€e (haAJIBI.

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

Tema 14. JIBonunblie paiiabl.

JIBonunble ¢aiinsl B s3pike Cu. OcHoBHBIC (QyHKIMH. DYHKINU TPOU3BOJILHOTO JIOCTYTA B JIBO-
nuyHbIX (aiinax. [Ipumepsr peanuzanuu. Co3ganue Tabauil B 1BOMYHBIX ¢aiinax. [IpeodpazoBa-
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HUe Tabmul. AJITOPUTMBI OBICTPOro KOMHMpOBaHHUs (ailoB ¢ momomrsio Oydepa. CopTupoBka
TBOMYHBIX (haiisioB. CopTHpOBKa C yCiIoBHEM ABOMUYHBIX (aitnos. llludpoanue daiinos.

Tema 15. buTel namMsaTH.

butkl mamsTH, OCHOBHBIE MpPeOOpa3OBaHUS OUTOB. AJNTOPUTM T'€HEPUPOBAHUS BCEX MOIMHO-
KECTB N-3JIEMEHTHOTO MHOXKECTBA. AJITOPUTM OBICTPOro (OMHAPHOTO) BO3BEICHHS B CTCIICHb.
Tema 16. J/IuHeliHbIe CIIMCKH.

JluHeiHbIe OTHOCBSI3HBIC CITUCKU: JO0ABIICHHE YJIEMEHTA B CITUCOK, y/IaJCHHE, IIOUCK dJIEMEHTA.
Creku, ouepenu: 10OaBICHUE dJIEMEHTOB, 00paboTka, yaanenue. JIMHeHbIe BYCBA3HBIC CITHC-
Ki: 100aBIeHUE SJIEMEHTA B CIIUCOK, YAAJICHUE, MIOUCK AJIEMEHTa. AJNTOPUTMBI TIOJICYETa KOJIH-
YECTBA Pa3JIMYHBIX JJIEMEHTOB B JIMHEWHOM crnucke (3 cimydas). CopTUpOBKa JTMHEHHBIX CIIHC-
koB. COPTUPOBKA C yCIOBUEM JIMHEHHOTO CIHCKAa Ha 0a3e My3bIpbKOBOW copTupoBKu. CopTH-
POBKa C YCJIIOBHEM JIMTHEWHOTO CIHCKA Ha 0a3e OBICTPOIl COPTUPOBKH.

Tema 17. Ctexku, ouepenm.

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

Tema 18. /IBoudHbIE TepeBbSI.

bunapnsie nepeBbs. UneanbHo cOaaHCUPOBAaHHBIE JEPEBbs: CO3/IaHUE, A00ABICHNUE AJIEMEHTa,
MPOBEpKa Ha HICAThHYIO COAIaHCUPOBAHHOCTh. bruHapHbIe fnepeBbs. JlepeBbs MONCKA: CO3/IaHNE,
no0aBJieHNE U yaJeHHe SJIeMEHTa.

6. TEMbI IPAKTUYECKHWX U CEMUHAPCKUX 3AHATUI

Tema 1. IlepeMeHHbIe 1 6a30BbIe THIILI JAHHBIX (CEMHUHAP).

Apudmernueckue oneparnuu. Oneparop npucBauBanus. Oneparuy OTHOLICHHUS U JIOTHUECKHUE
ornepanuu. Onepaluy HHKPEMEHTA B JICKPEMEHTA.

Tema 2. Boipa:keHHs U onepaTopbl (CEMUHAP).

YcrnoBHBIH ornepaTop. Y CIIOBHBIN onepaTop ¢ TpeMs onepanaamu. Oneparops! nukia (for, while,
do-while). AnropuTmbl paboThI ¢ 1ETBIME YKCIaMU: paboTa ¢ nuppaMu B YKCIe, Pa3IoKEHUE
HATYpaJbHOTO YMCIIa Ha TPOCTHIE MHOKUTEIH, TPOBEPKA Ha MPOCTOTY, alropuT™ EBKima.
Tema 3. BolunciieHHe 3HAYEHU T dJIeMeHTapHbIX QyHKIUA (ceMuHap).

Brruucnenue snmeMeHTapHbIX (PYHKITUI HAa OCHOBE psioB Teitnopa.

Tema 4. O6padoTKa Mocjie0BaTEIbHOCTElH (CeMUHAp).

O6paboTka 1mociIen0BaTeIbHOCTEH C HEM3BECTHBIM 3apaHee YMCIIOM AJIEMEHTOB 0€3 MCIOJIb30-
BaHMS MacCHBOB M JJHHAMHYECKHX CTPYKTYP JAaHHBIX.

Tema 5. OngHoMepHBbIe MaccuBbI (ceMUHap).

ANTopuUTMBI pabOThI C OTHOMEPHBIMU MAaCCHUBAMH.

Tema 6. CopTHpPOBKA M MOMCK 3JIEMEHTOB B MaccuBe (ceMuHap).

[Touck sneMeHTa B MacCHBE: JIMHEHHBIN MOKUCK, MIOUCK ¢ OapbepoM, ABOMYHBINA MOHCK. D dek-
TUBHBIC aJITOPUTMBI YIAJICHHSI JJIEMEHTOB M3 MaccuBa. [IpocTeime cCOpTUPOBKH MacCHBa: Me-
TOJ] IPSIMOTO BBIOOPA, COPTHPOBKA MacCUBa MHJEKCOB HAa OCHOBE METO/a MPSIMOTO BBIOOpa, Me-
TOJl BCTABKHM, OOMEHHAasi COPTUPOBKA, MICHKepHas cOpTupoBKka. COPTUPOBKA MHIIEKCOB Ha OCHOBE
MeToJia IPsMOro Beioopa. COpTHPOBKa MHIICKCOB HA OCHOBE ITy3bIPHKOBOM cOpTUpOBKU. COpTH-
POBKa ¢ yCJIOBHEM Ha 0a3e My3bIphKOBOW COPTHPOBKH.

Tema 7. MHOroOMepHbIe MacCHBBI (CEMHHAD).

JIByMepHbIE MAaCCUBBI: ONMUCAHWE, MHUIUAIHU3AIUS, CIIOCOOBI 00paboTku gaHHBIX. COPTHPOBKA
JIBYMEPHBIX MacCHUBOB.

Tema 8. Yka3zarean u aapeca (ceMuHap).

VYkazarenu u apryMeHThl QyHKIHMHA. YKa3aTeau 1 MaccuBbl. Onepanuu ¢ ykasaTteasiMu. MaccuBbl
yKazareJei.

Tema 9. MaccuBbI NepeMeHHOT0 pa3mMepa (cemMuHap).
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JluHaMu4eckre MacCcUBbI (OJHOMEpHBIE U IByMepHBbIe). CriennanbHble COPTUPOBKU: COPTUPOBKA
noacyeToM. COPTUPOBKHU MHIIEKCOB U yKa3aTesei.

Tema 10. CumBoJIBI M cTPOKH (ceMHHAD).

Crpoxku B si3bike CH, CIOCOOBI 3aIaHUS CTPOKH: CTPOKA KaK MacCHB CUMBOJIOB, CTPOKa KaK yKa-
3aTenb Ha MEePBbI CHMBOJ, THHAMUYECKUE CTPOKU. D (HEKTHUBHBIC AITOPUTMBI YAATICHUS CHM-
BOJIOB M3 CTPOKU. D(H(DEKTUBHBINA aIrOPUTM TOJCYETa YUCIA CHMBOJIOB CTPOKH, MPHHAJUICKA-
MIMX 33JaHHOMY MHOXeCTBY. D((EKTUBHBIN aITOPUTM I0/ICYETA YACTOTHI BXOXKICHHUS KaXKOTO
cumBoda u3 Tabnuiel ASCII B ctpoky. CopTHpOBKa CTPOK.

Tema 11. AnropuT™Mbl pa3oueHusi CTPOKH Ha JieKceMbl (ceMHuHap).

D¢ dekTuBHBIC anTOPUTMBI BBIJICICHUSI BCEX CJIOB M3 CTPOKH-TIPEIUIOKEHUSI B 3aBUCHMOCTH OT
HAYaJIbHBIX JIAHHBIX.

Tema 12. Kiiacesl namsaTu. PekypcuBHbBIE aJropuTMbl (CeMUHap).

Pexypcusi. Meton «pasnensii U BnacTByi». YkazaTenu Ha QyHKIMUA. DPPEKTUBHBIE COPTUPOB-
KH: ObIcTpasi copTupoBKa. COPpTUPOBKA MHJIEKCOB HA OCHOBE OBICTPOM copTUpoBKHU. COPTUPOBKA
C ycioBHeM Ha 0a3e ObICTPOl COPTUPOBKU. AJTOPUTMBI TEHEPUPOBAHUS BCEX MEPECTaHOBOK N-
AJIEMEHTHOTO MHOKECTBA.

Tema 13. TekcToBbIe (paiiabl (ceMunap).

TexcroBbie ¢aiinbl B s3pike Cu. Bpigenenne cioB u yucen U3 TEKCTOBBIX (aitmoB. Co3maHue
MaTpUIl U TaOJHI] B TEKCTOBBIX (haiinax.

Tema 14. /IBonunble ¢aiijbl (ceMuHap).

JiBonunble ¢aitnel B si3bike Cu. [Ipumeps! peanuzanuu. Co3nanue Tabnuil B IBOMYHBIX (haiiinax.
[IpeoOpazoBanne TaOIUIl. ANTOPUTMBI OBICTPOTO KONMUpOBaHUs (ailioB ¢ momoibio Oydepa.
CoprupoBka ABonMYHbIX (aitioB. CopTHpOBKa C ycloBHeM IBOWYHBIX (paitnoB. Hludposanue
Gbainos.

Tema 15. butbl mamsitu (cemunap).

BuTHl mMaMsATH, OCHOBHBIC TPeoOpa30BaHUS OWTOB. AJITOPHUTM T€HEPUPOBAHHS BCEX IOJMHO-
&KeCTB N-3JIEMEHTHOTO MHOKECTBA. AJITOPUTM OBICTpOro (OMHApHOTO) BO3BE/ICHHS B CTEIICHb.
Tema 16. JIuneiinble ciucku (ceMunap).

JluHeliHbIe OTHOCBSI3HBIC CIIMCKH: JOOABICHHUE 3JIEMEHTa B CIIUCOK, YAaJCHHUE, TOUCK DJICMEHTA.
Creku, ouepenu: 100aBICHUE dJIEMEHTOB, 00paboTKa, yaanenue. JInHeiHbIe BYCBA3HBIC CITHC-
KU: 7100aBJICHHE JIEMEHTA B CIIUCOK, Y/AaJICHUE, IOMCK 3JIEMEHTA.

Tema 17. Ctexkn, ouepenu (ceMuHap).

Creku, ouepenu: 100aBICHHE YIIEMEHTOB, 00paboTKa, yaaaeHue.

Tema 18. /IBonunble AepeBbs (CEMHUHAD).

Bunapusie nepeBbs. MneanbHo cOanaHCHpOBAHHBIE JIEPEBBS: CO3/IaHHE, J00aBICHHE 3JIEMEHTa,
NPOBEpPKA Ha HCATBFHYIO COaTaHCUPOBAaHHOCTh. brHApHBIE NepeBbs. JlepeBbs monucka: co3aHue,
no0aBlieHUE U yJalleHHE JIEMEHTA.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBINA TIPAKTUKYM)
JlaGopaTopHbie pabOTHI MPOBOIATCS B HHTEPAKTUBHON (hopMe, a IMEHHO, UCTIOIB3YIOTCS: JaH1a-
JoroBoe oOyueHHe, B XO/I€ KOTOPOTO OCYIIECTBIISIETCS B3aUMOJCHCTBUE MEXAY CTYIEHTOM H
npenoaaBaTesieM, MeXAY CaMUMU CTYACHTaMU, TPYIIaMU CTYJEHTOB; 3JE€MEHTHI JIEJOBbIX UTP,
«MO3TOBOM MITYPM» WM TUCKYCCHH IO PaCCMATPUBAEMBIM BOIIPOCAM.

[ToHBIC BapuaHTHI 17151 1a00PaTOPHBIX PaOOT MPUBOAATCS B yUeOHO-METOIUYECKOM MTOCOOUH
PaneeB C.M. JlabopaTopHbIii MPAaKTUKYM IO MPOrPAaMMHMPOBAHUIO : METOMA. YKa3aHWs. YIIbs-
HOBCK : YuI'VY, 2014. 91 c.

Tema 1. IlepemMenHbIe 1 6230Bble THIBI JAHHBIX.
ens: mporpaMmmupoBaHHe TUHEWHBIX U Pa3BETBIIIOIINXCS KOHCTPYKIMH s3bIka Cu. OCBOEHHE CHCTEMBI
NPOrpaMMHUPOBAHUSI.
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Bananue. [lng ynxmun T (X) = )(eX +2s8inNX — 4| )(3 - )(2 | cocraButh mporpammy moctpoeHus TadIHU-

bl 3HAUEHHH QYHKIUK 1pu u3MeHenun aprymenta or A=-5 1o B =5 ¢ marom H = 0,1. 3nauenus

A, B u H 00bsiBUTh Kak KOHCTaHTHI B qupektuBax #define. B xaxxmoil cTpoke BHIBOAWTH 3HAYCHUE apry-
MEHTa ¥ COOTBETCTBYIOIIEE eMy 3HaUCHUE PYHKIUK B (opMaTHPOBaHHOM BHJIE C 4 3HAKAMH IOCTIE 3aIls-
Toi. KpoMe Toro, B KOHITIe TabIUITBI HY)KHO HaIle4aTaTh OTACIHLHON CTPOKOW 3HAYeHHE, KOTOpoe TpeOy-
€TCsI BBIYUCIUTD B COOTBETCTBUH C MHAUBHYaJIbHBIM BAPUAHTOM.

MeTtoaudeckne yKazaHWS: OCHOBHOE BHHMAaHHE JOJDKHO OBITH YIEIEHO OCBOCHHIO Pa3BETBISIOLIMXCS
ANTOPUTMUYECKUX KOHCTPYKIIHH.

Tema 2. BoipaskeHusi ¥ onepaTopbl.

Lenb: mporpaMMHUpOBaHHE UKINYECKUX KOHCTPYKIHH s3b1ka CH.

3ananue. s GyHkuu u3 gadboparopHoit paboThl Ne 1 cOCTaBUTH MPOrpaMMy MOCTPOCHHS TaOJIHUIIBI
3HAYCHUH (PYHKIMH, COCTOSIIYIO U3 N CTPOK NpU M3MEHEHHH apryMmeHTta oT A mo B. B kaxmoil ctpoke
TaOJUIBI BEIBOAUTH 3HAUCHHUE apryMEHTa X M COOTBETCTBYIOIIEE €My 3HaueHue QyHKUWHU Y B popMaTH-
POBaHHOM BHJI€ C 4 3HAKaMH IOCJIE 3amaToi. B KoHIle TaOJMIIbI BBIBECTH OTICIBLHOM CTPOKOH CpeaHee
apudmeTndeckoe Bcex 3HaueHUH QyHKiuH. Kpome Toro, mporpaMma JOIKHA ONPENeNUTh, CKOJIBKO TO-
YeK ¢ KoopAWHATaMu (X, Y) U3 MONYYeHHOH TaONHIbI MonajaeT BHYTPh 007acTH, OTpaHUYCHHON (ury-
POIi, COOTBETCTBYIOIIECH WHANBH/TyaIbHOMY 3a/IaHUIO.

MeTtoandeckre yKa3aHHs: OCHOBHOE BHUMAaHHUE JOJDKHO OBITh YJIENIEHO OCBOCHHIO IMKIMYECKUX ajro-
PUTMHYECKHAX KOHCTPYKIIUH.

Tema 3. BoruuciieHue 3HaYeHH 31eMEeHTAPHBIX (PYHKIIUIA.

[lenb: BeIuKCiIeHHE (C MOTPEITHOCTHIO) 3HAUCHHUH cxomsmuxcs psaoB Teitnopa.

3anmanue. [{ns psaga a;+az +...+ an + ..., WICHBI KOTOPOI'O BBIYUCIIAIOTCS 110 (hOpMYJIe, COOTBETCTBYOILEH
WHAMBHUIyaJIbHOMY 3a/laHUI0, ITOJICYUTATh CyMMY YJIEHOB psna ¢ TouHocThio 0 0.000001 u cymmy mep-
BbIX 10 4ieHOB psna.

Meroauveckre yKkazaHUs: OCHOBHOE BHUMAHHE JOJDKHO OBITH YIEJICHO OCBOCHHIO IMHUKIMYECKHX aJro-
PUTMUYECKHUX KOHCTPYKIIUH.

Tema 4. O6padoTka MOCAET0BATEILHOCTEI.

Lenb: 00paboTKa Mmocie[0BaTeIbHOCTEH C HEU3BECTHBIM 3apaHee YHCIIOM JJIEMEHTOB 0e3 MCIOJIbh30Ba-
HUSI MAaCCHBOB M JJUHAMHUYECKUX CTPYKTYP JaHHBIX

3ananue. BeaucanTe yKka3zaHHbIE B MHAMBHIYaJIbHOM BAPHAHTE XapaKTEPUCTHKH IOCIIEA0BATEIbHOCTH,
BBOJIMMOM C KIIaBUATyphl (0€3 MCIONB30BaHHS MAacCUBOB M MPOMEKYTOYHBIX (aiJIOB Uil XpaHEHUs
BCEH IMOCIIEIOBATEIFHOCTH), YUYHUTHIBAsI, YTO AJIEMEHTHI IOCIEIOBATEILHOCTH MOTYT OBITh BBEJCHBI
TOJIBKO OJTUH pa3.

MeTtoandecknue yKa3zaHHs: OCHOBHOE BHUMAaHHUE JIOJDKHO OBITh YJICNIEHO OCBOCHHIO IIMKIUYECKUX ajro-
PUTMHUYECKHUX KOHCTPYKITHA.

Tema 5. OqHOMepHbIE MACCUBBI.

Lens: mporpaMMHUpoBaHUE TUITUMIHBIX AITOPUTMOB 00pabOTKH OJHOMEPHBIX MaCCHBOB.

3ananue. TpeOyercsa onpeaenuTh MacCHB LIETBIX uncen (Hanpumep, pasmepa 30), 3aM0THATH €ro CIIyJai-
HBIMHU yuciamu (B auamazone ot A mo B, rae A u B 3agarorcs B mupextuBax #define) wiam BBecTH ero
3JIEMEHTHI C KJIaBHATYPHI H OTIPEAEITUTh €r0 XapaKTEPUCTHKU B COOTBETCTBUHU C BAPHAHTOM.
Metonnveckne yKa3aHUsi: OCHOBHOE BHUMaHHE JOJDKHO OBITh YJEJIEHO OCBOCHHIO 0a30BBIX (MacCHUBBHI)
THUIIOB ¥ aJITOPUTMOB PaOOTHI C HUMH.

Tema 6. CopTHPOBKA ¥ MOMCK JIEMEHTOB B MAaCCHBe.

Lens: mporpaMMHUpOBaHNE TUITHYHBIX aITOPUTMOB 00pabOTKH OJHOMEPHBIX MaCCHBOB.

3ananue. TpeOyeTcs onpenenuTh MaCCUB LIEJbIX Yrcen (HampumMep, pasmepa 30), 3al0oJHUTE eTo CIyvai-
HBIMU yucnamu (B quamazone ot A o B, rae A u B 3agarorcs B mupextuBax #defing) wiam BBecTH ero
3JIEMEHTHI ¢ KJIaBUaTypbl. HalTH MUHHMaNbHBIA 3JIEMEHT MAaccHBa M3 BCEX 3JIEMEHTOB, 00IaJaromIux
ceoiictBoM Q. Bce anemMeHThI MaccuBa, 00J1a/1a0lie CBOMCTBOM T, 3aMEHHUTh Ha MX OOpaTHBIC H300pa-
skenus (Hanpumep, 123 3amenuts Ha 321). OTcopTUpOBaTH MACCUB IO BO3pacTaHuio. [locie nHUIMATH-
3alUHU ¥ KaXI0T0 MpeoOpa3oBaHus BEIBOAUTH MaccuB Ha dKkpaH. CoiictBa Q u T 3amaroTcs B BapHaHTax
3a/1aHusl.

Meroarueckne yKa3zaHusi: OCHOBHOC BHUMAaHHE JOJDKHO OBITh Y/EIEHO OCBOCHHIO 0a30BBIX (MaCcCHBBI)
THUIIOB M QJITOPUTMOB PaOOTHI C HUMH.

Tema 7. MHOroMepHbIe MAaCCUBBI.
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ens: mporpaMMupoBaHUE TUITUYHBIX AITOPUTMOB 00PaOOTKHU IBYMEPHBIX MaCCHBOB.

3aganue. TpeOyercs: ompenenuTh IBYMEPHBI MacCHB LIEIBIX 4YHced (Hampumep, pasmepa 5X7), 3amoi-
HHUTb €r0 CIIyYaiiHBIMM 4nciaMu (B auamnasone ot A 1o B, rme A u B 3amarorcs B nupektuBax #define)
WJIH BBECTH €T0 3JIEMEHTHI C KJIaBHATYpPhI U TPeoOpa3oBaTh MacCUB B COOTBETCTBUH C BAPHAHTOM.
MeTtoandeckne yka3zaHHUs: OCHOBHOE BHUMaHHUE JOJKHO OBITH yIENIEHO OCBOCHHIO 0a30BBIX (IBYMEpPHBIE
MACCHBBI) THIIOB 1 aJTOPUTMOB PabOTHI C HUMHU.

Tema 8. YkazaTeau u aapeca.

Lens: mporpaMMHUpOBaHUE TUITUYHBIX AITOPUTMOB 00PabOTKH THHAMHUYECKUX MaCCHBOB.

3aganue. TpebyeTcs ompenenuTb JBYMEPHBIH AMHAMUYECKHH MAacCHB LIEJBIX YHCEN U Mpeodpa3oBaTh
MacCHB B COOTBETCTBUU C BAPUAHTOM.

Mertonuieckue yKa3aHusi: OCHOBHOE BHUMaHHUE JOJDKHO OBITh Y/ICIIEHO OCBOSHHIO aJiTOPUTMOB pabOTHI C
JTTHAMHYECKAMH MacCHBaMHU.

Tema 9. MaccuBBI IEPEMEHHOTO pa3Mepa.

Heﬂb: IIporpaMMUpPOBAHUC TUITMYHBIX aJITOPUTMOB O6pa6OTKI/I JUHAMHUYCECKNX MAaCCHUBOB.

3ananue. TpeOyercs ompenenuTh MBYMEPHBIA JUHAMUYECKUI MAacCHB IENBIX YHCEN M Mpeo0pa3oBaTh
MacCHUB B COOTBETCTBUU C BAPHAHTOM.

Metonnveckne yKa3aHusi: OCHOBHOE BHUMaHHUE JOJDKHO OBITH Y/ICIIEHO OCBOSHHIO aJlTOPUTMOB pabOTHI C
JTTHAMHYECKAMH MacCHBAMU.

Tema 10. CHMBOJIBI M CTPOKH.

Llenb: mporpaMMHUpPOBaHIE THITMYHBIX aJlTOPUTMOB 00pabOTKH CTPOK.

3ananue. TpeOyeTcs ONpeneuTh XapaKTePUCTHKH CTPOKH B COOTBETCTBHHU C BAPHAHTOM.

MeTtoaudeckne ykazaHUs: OCHOBHOE BHHMAaHHWE JOJDKHO OBITH YAEIEHO OCBOCHHUIO alrOPUTMOB pabOTHI
CO CTPOKaMH.

Tema 11. AnropuT™Msbl BblJIeJI€HHA BCEX CJIOB U3 CTPOKHU-TIPEIJI0KEHH.

ens: mporpammupoBanue 0a30BBIX CTPYKTYP NaHHBIX s3bika CH.

3aganue. TpeOyercs BBIACTUTH B CTPOKE-TIPEUIOKEHUH S BCE CJIOBA, pa3/eieHHBbIE CHMBOJAMU-
pasaeIuTEIAMHE « .,;:\N\t!?», 1 06paboTaTh BEIIEIEHHBIE CJIOBA B COOTBETCTBUM C BAPHAHTOM 3aaHUsI.
MeTtoanueckue yKa3aHusl: OCHOBHOE BHUMAaHHE JOJDKHO OBITH YIENIEHO OCBOCHHUIO 0a30BHIX (CTPOKH) THU-
OB M aJITOPUTMOB PabOTHI C HUMHU.

Tema 12. Knaccol namMaTu. PekypcuBHbIE a1rOPUTMBI.

Henp: mporpaMMUpOBaHUE PEKYPCUBHBIX AJITOPUTMOB.

3apanue. TpeOGyeTcs onpenenuTh MacCUB LIETIbIX YKcen (Hanpumep, pasmepa 30), 3al0JHUTE €T0 cayvai-
HBIMH YHUCJIAMU WJIH BBECTH €r0 3JIEMEHTHI C KJIaBHATYPhI M OIMpPENEIUTh €0 XapaKTePUCTUKH C ITOMO-
HIBI0 PEKYPCUBHOW (D)YHKIIMH B COOTBETCTBHH C BAPUAHTOM 3aJaHusl. [[pOBEpPKY NpaBUILHOCTH pe3yJiIbTa-
Ta MPOBECTH C IOMOLIBIO CPABHEHHS PE3YJIbTATOB UTEPATUBHON M PEKYPCUBHOM (yHKIIUH.

MeTtoanveckue yKa3aHUS: OCHOBHOE BHMMAaHHE JIOJDKHO OBITH YIIEJIEHO OCBOCHMIO PEKYpPCHBHBIX aJro-
PUTMOB.

Tema 13. TekcToBbIE haiiJib.

Lenp: mporpaMMupoBaHUE TUITUYHBIX AIITOPUTMOB.

3amanue. Boyienute B TekcToBOM (aiiiie Bce ClIOBa, pasJielieHHBIE CHMBOJIAMHU-PA3/ICIUTENSIMU
«_.,;:\n\t!?», u Bce cioBa, obiagarorre CBOHCTBOM Q, MOCTPOYHO 3amKcaTh B IPYroil TEKCTOBBIN (aii.
CsotictBa Q 3amaroTcs B MHIMBUAYaJIbHBIX BapHAHTAX.

MeTtoaudeckne yKazaHus: OCHOBHOE BHIUMAHHE JJOJDKHO OBITh YJIEIEHO OCBOSHHIO aITOPUTMOB PabOTHI C
TECTOBBIMU (paiiiaMu.

Tema 14. JIBonunsblie (paiJibl.

ens: mporpaMMuUpoOBaHUE TUITUYHBIX ATOPUTMOB,

3ananue. Pazpaborarh nmporpamMmy, peanu3yrollyro IpocTeiyto 0a3y JaHHBIX, ¢ YKa3aHHBIMU (YHKIIU-
SIMU.

MeTtoandeckue yKa3aHus: OCHOBHOE BHUMaHHE JJOJKHO OBITH YAEJICHO OCBOCHHUIO aJITOPUTMOB PabOTHI €
JIBOMYHBIMHU (haiiiaMu.

Tema 15. butel namsaTu.

Lenb: mporpaMMUpOBaHUE TUITUYHBIX AJITOPUTMOB.

3aganue. [lycTs mMeeTcst HEKOTOpOe N-3JIeMEHTHOE MHOXeCTBO Ieibix uucen M (10<n<20), snemeHTHI
KOTOPOT'O 3alMCaHbl B MACCHB pa3Mepa N (3JeMeHThl MacCHBa MOMAPHO pa3indHbl). TpedyeTcs B TEKCTO-
BBl (paiiin 3amucarh MOCTPOYHO BCE TaKKe MMOJIMHOKECTBA MHOKeCTBa M, Kaxk/10€ U3 KOTOPBIX COJEPIKUT
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XOTs1 OBl OJTUH 3JIEMEHT, obnazaromuii cBoiictBoM Q. CBoiicTBa QQ yKa3aHbl B HHAWBUAYAIbHBIX BapHUaH-
Tax.

Meroauveckre yKa3aHds: OCHOBHOE BHUMAHHE JTOJKHO OBITH y/IEJICHO OCBOSHHUIO aJIrOPUTMOB pabOTHI €
OMTaMy IaMSITH.

Tema 16. JIuHeliHbIe CIIMCKH.

Lenb: mporpaMMupoBaHUe TUMMUYHBIX aJTOPUTMOB 0OpaOOTKH CIIHCKOB.

3ananue. MiMeercss TeKCTOBBIM (aiiyl ¢ meipIMu 4ymciaMu. TpeOyeTcs cHavala Bce YHClIa U3 JIAHHOTO
(halina 3amucaTh B JIMHEWHBIA CIUCOK. 3aT€M HAWTH KOJUYECTBO AJIEMEHTOB B JIMHEWHOM CITUCKE, 00Jia-
naromux cBoiictBoM Q. Ilocne dWero ymanuTh W3 CHHMCKa BCE 3JIEMEHTHI, 00Jajarone CBOWCTBOM 1.
CpoiictBa Q u T yka3aHbl B HHAMBUAYAIBHBIX BapuaHTax. [locne Kaxaoro npeodpa3oBaHus TMHEHHOTO
CIHCKA BBIBECTH €r0 Ha 3KpaH ([OCIIe 3amoaHEH S M TIOCIIE YIAICHUS SJIEMEHTOB).

Metoanveckue yKazaHHUs: OCHOBHOE BHUMAaHHUE JOJDKHO OBITH yIEeNeHO OCBOCHHUIO 0a30BbIX (yKa3aTelnH,
CCBUIKH) THIIOB U aJITOPUTMOB pabOThI C HUMH.

Tema 17. Cteku, ouepenm.

Lenp: mporpaMMHpPOBaHIE THIIMYHBIX aJITOPUTMOB 00pabOTKH CTEKOB U oUYepenei.

3ananue. MMeercst TEKCTOBBINA (Daiil ¢ LENBIMH YuciaMu. TpeOyeTcsl cHayala BCE YMCIa U3 JaHHOTO
(¢aiina 3anucaTh B JIMHEHWHBIH CIIHCOK (CTEK, 0Yepe/lb). 3aTeM HANTH KOJIMYECTBO 3JIEMEHTOB B JIMHEHHOM
criucke, obmanmaromux cBoiictBoM Q. Ilocne yero yaamuTh U3 CIMCKa BCe JIEMEHTHI, 00J1aarolue CBO-
ctBoMm T. CpoiictBa Q u T yka3aHbl B MHAMBHIyalbHBIX BapuaHTax. [locie kaxkaoro mpeoOpa3oBaHUs
JIUHEMHOTO CIMCKA BBIBECTH €TI0 Ha IKPaH.

Meronuueckre ykazaHUs: OCHOBHOE BHHUMAaHHWE JOJDKHO OBITh YAENEHO OCBOSHHUIO 0a30BbIX (yKa3aTemw,
CCBUIKH) THIIOB U aJITOPUTMOB pabOThI C HUMHU.

Tema 18. /IBonuHbIEe 1epeBbs.

Lenb: mporpaMMUpOBaHUE THITMIHBIX aJITOPUTMOB 00pabOTKH JePECBHEB.

3aganue. MMeeTcs TEKCTOBBIN (aiinn ¢ n300paskeHHeM LeNbIX yhced. TpedyeTcs cHayaia BCe Yucia W3
JaHHOTO (haiina 3amucaTh B IBOMYHOE epeBo. 3aTeM 00padoTaTh AEpPEeBO B COOTBETCTBHH C 3aJaHUEM.
MeTtoandeckne ykazaHus: OCHOBHOE BHUMAHHUE JIOJDKHO OBITH YJIENIEHO OCBOSHHIO 0a30BBIX (yKa3aTelH,
CCBUIKH) THIIOB U aJITOPUTMOB pabOThI C HUMHU.

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

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

1. Tlepemennble u 6a30Bble TUIBI JaHHBIX sA3blka CH. Apudmerndeckue omnepanuu. Oneparop

MpUCBaUBaHMUSL.

Onepauny OTHOLIEHHUS U JIOrMUeckue onepanuu. Onepanuy MHKPEMEHTA U IEKpEMEHTA.

Koncrants! B s13p1ke Cu (CUMBOJIMYECKHE U TUITU3UPOBAHHEIE).

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

tenb. OnepaTopsl UKIIA.

OpnHOMEpHBIE MAaCCHUBBI: OMTUCAHKE, MHUITHAIU3AIINS, CIOCOOBI 00pabOTKH JTaHHBIX.

JIByMepHBIC MaCCHBBI: ONMCAHKUE, MHUIHATIA3AIIUS, CTIOCOOBI 00pa0OTKU JaHHBIX.

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

Junamuueckre MacCUBBI (OTHOMEPHBIE U JBYMEPHBIE).

[IpencraBnenne cumBonbHOW uHpopmanuu B OBM. CumBonsl B si3pike Cu. OCHOBHBIE

byHKIMH 17151 PaOOTHI ¢ CHMBOJIAMU.

10. Ctpoxku B si3pike Cu, criocoObl 3aganusi cTpoku. OcHOBHBIE (DYHKIUU AJi pPabOTHI CO CTpPO-
KaMHU.

11. Ctpykrypsl. MaccuBsl cTpykTyp. OOBbeAnHEHMS.

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

13. CrannmapTHBIN BBOJ U BBIBOJ] CHMBOJIOB U CTPOK.

14. ®opmaTHBI BBOA U BBIBO/I.

Hown

©ooN O
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15. TexcroBsie ¢aiinsl B si3bike Cu. OCHOBHBIE (DYHKIIHH.
16. Beienenue caoB M 4ncel U3 TEKCTOBBIX (halyIoB.
17. Co3nanue MaTpull U TaONHIl B TEKCTOBBIX (haiinax.
18. JIBonunsie ¢aiinbl B s3bike Cu. OCHOBHBIC (DYHKITHH.
19. ®yHKIMM IPOU3BOIBHOTO JOCTYIA B IBOMYHBIX (aiinax. [Ipumeps! peanusamnuu.
20. Co3znanue TabauIl B ABOMYHBIX (aitnax. [IpeoOpazoBanue Tadmuil.
21. buTel namMsATH, OCHOBHBIE ITPe0Opa30BaHusl OUTOB.
22. JIuHeiHbIe OJHOCBSI3HBIC CIMCKHU: HO0ABJIEHWE JIEMEHTA B CIIUCOK, YIAJICHHUE, MOUCK dJie-
MEHTA.
23. Cteku, ouepenu: 100aBICHUE JIEMEHTOB, 00paboTKa, yIajIcHuE.
24. JluneiiHbie TBYCBSI3HBIC CIIUCKU: TOOABIECHUE dJIEMEHTA B CIIUCOK, YJAJICHHUE, TTOUCK AJIEMEH-
Ta.
25. bunapueie nepeBbs. MneanbHo cOamaHCHpOBaHHBIC NEPEBBS: CO3JaHUE, NOOABICHHE dIie-
MEHTa, MPOBEPKa Ha UAeaIbHYyI0 cOATaHCUPOBAHHOCTD.
26. bunapuseie nepeBbs. [lepeBbs moucka: co3qaHue, J00aBICHUE U yIaJICHUE YIEMEHTA.
27. AnroputMbl pabOTHI ¢ MENBIMU YHCIaMU: paboTta ¢ nudpamMu B YHCIe, pa3IoKEHUE HaTy-
PANBHOTO YKCIIa Ha MMPOCThIE MHOXKHUTEIH, MPOBEPKA HA TIPOCTOTY, anroput™ EBkiuma.
28. Berunciienue anmeMeHTapHbIX GyHKIHI cpeactBamu DBM: sin X, cos X, €, In x. IIpumep pe-
aMHM3aIun.
29. Tlouck nemMeHTa B MaCCUBE: IMHEWHBIN MTOUCK, TTIOMCK ¢ OapbepOM, TBOMYHBIN TTOWCK.
30. DddexTHBHBIE ATTOPUTMBI YAATICHUS HIEMEHTOB 3 MaCCUBA.
31. AaropuTt™ mpeoOpa3oBaHHs SJIIEMEHTOB MacCHBa OTHOCHTEIIBHO OCEBOTO 3jieMeHTa (¢ JiH-
HEWHOM CJIOKHOCTHIO).
32. [lpocreiimme COPTUPOBKA MAcCHBA: METOJ MPSIMOTO BBHIOOpA, COPTHUPOBKA MAaCCHBA WHJICK-
COB Ha OCHOBE METO/Ia IIPSIMOTO BLIOOpA.
33. [Ipocreiimme COPTUPOBKH MacCHBa: METOJ] BCTABKH.
34. Tlpocreiimue COPTUPOBKUA MacCHBa: OOMEHHAs COPTHPOBKA, IIEHKepHasi COPTUPOBKA.
35. CnernuanbHbIe COPTHPOBKHU: COPTUPOBKA MOCUECTOM.
36. D peKTHBHBIE aTTOPUTMBI YAAJICHHSI CHMBOJIOB U3 CTPOKH.
37. DpbeKTUBHBIN aNTOpPUTM TOJICUETa YUCIAa CUMBOJIOB CTPOKH, MPHHAJICKAIINX 3aJaHHOMY
MHO>KECTBY.
38. D heKkTUBHBIN aNTOPUTM TMOJCYETa YACTOTHl BXOXKJICHHUS KaKIOTO CHUMBOJIA W3 TaOJHIIBI
ASCII B cTpoky.
39. DddexkTuBHbIE ANTOPUTMBI BBIICICHUS BCEX CIIOB U3 CTPOKU-TIPEIIIOKCHHUSI.
40. DddexTuBHBIE COPTUPOBKU: OBICTpPAsi COPTUPOBKA.
41. AnropuTM reHeprupoBaHUs BCEX MEPECTAHOBOK N-3JIEMEHTHOTO MHOXECTBA.
42. AnroputM ObIcTporo (OMHApHOTO) BO3BECHHS B CTETICHb.
43. AnTOopuTMBI OBICTPOTO KOTTMPOBaHUS (alIoOB C MOMOIIBIO Oydepa.
10. CAMOCTOSATEJIbBHASA PABOTA CTYAEHTOB
Ha3Banue pa3nenos u tem Bug camocrostensHO# pabo- | O6beM B ®dopma KOHTpPOIIS
ThI gacax
1. IlepemenHbIC 1 6a30BBIC IIpopaboTka yueOHOTO MaTe- 4 DK3aMeH, ITpoBepKa Jia-
TUIIBI JAHHBIX puana, moAroToBKa K cjayue OopaTopHBIX paboT, Ipo-
JK3aMCHa BCPKa pClIcHUs 3a1a4
2. BeipaxeHHs1 1 OTIepaTopsbl [IpopaboTka yuebHOr0O MaTe- 4 OK3aMeH, TPOBEpKa Jia-
puana, MoATOTOBKA K Clave OopaTopHBIX paboT, Ipo-
JK3aMCHa BCpKa pCIICHUSA 3aaa4
3. Brruncnenue 3Ha4eHUI [IpopaboTka yueOHOrO MaTe- 4 OK3aMeH, TPOBEpKa Jia-
3JIEMEHTaPHBIX ()YHKIHI puana, moAroToBKa K cjaye OopaTopHBIX paboT, Ipo-
9K3aMeHa BEepKa peIIeHUsI 33,149
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4. ObpaboTka mocaeaoBa-
TEILHOCTEH

IIpopaboTka yueOHOTO MaTe-
puaina, jabopatopHsie pado-
ThI, TIOATOTOBKA K Ca4e JK-
3aMeHa

DK3aMeH, ITpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa peIIeHNs 3a1a4

5. OgHOMEpHBIC MaCCUBBI

[IpopaboTka yueOHOrO MaTe-
puana, 1abopatopHsle pado-
THI, TOJITOTOBKA K CcJja4e K-
3aMeHa, pelIeHne 3a/1a4

JK3aMeH, MPpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa peIIeHNs 3a1a4

6. CopTHpOBKa U MTOUCK dJie-
MEHTOB B MacCHBE

[IpopaboTka yuebHOrO MaTe-
puana, 1abopatopHsie pado-
THI, TOJJTOTOBKA K cZja4e dK-
3aMeHa, pelIeHue 3a1a4

DK3aMeH, MpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa peIIeHNs 3a1a4

7. MHOFOMCpHBIe MaCCHUBbI

[IpopaboTka yuebHOrO MaTe-
puana, mabopatopHasie pabdo-
THI, TOJTOTOBKA K CI]a4e K-
3aMeHa, pelIeHue 3a1a4

DK3aMeH, IMPoBepKa Jia-
OopaTopHBIX paboT, Ipo-
BepKa peleHus 3a/1a9

8. Ykazarenu u anpeca

[IpopaboTka yueOHOrO MaTe-
puana, mabopaTtopHasie pabdo-
THI, TOJITOTOBKA K Ca4e K-
3aMeHa, pelIeHue 3a1a4

DK3aMeH, TPOBEpKa Jia-
OopaTopHBIX paboT, Ipo-
BepKa peleHus 3a/1a9

9. MaccuBbl mepeMeHHOTO
pasmepa

[IpopaboTka yuebHOrO MaTe-
puana, mabopatopHasie pabdo-
TBI, IOATOTOBKA K CAAYE HK-
3aMeHa

DK3aMeH, ITPOBepKa Jia-
OopaTopHBIX paboT, Ipo-
BepKa pelIcHHs 3a]1a4

10. CUMBOJIBI 1 CTPOKH

IIpopaboTka yueOHOTO MaTe
puana, mabopatopHasie pabdo-
ThI, TIOJITOTOBKA K CIa4€ JK-
3aMEHa, PEIICHHE 33124

DK3aMeH, ITpoBepKa Jia-
OopaTopHBIX paboT, Ipo-
BepKa pelICHHS 3a]1a4

11. Anroput™mbl pa3OueHus
CTPOKH Ha JIEKCEMBI

IIpopaboTka yueOHOTO MaTe
puana, mabopartopHasie pabdo-
ThI, TIOJITOTOBKA K CIa4€ JK-
3aMeHa, pelieHue 3a1a4

DK3aMeH, ITpoBepKa Jia-
OopaTopHBIX paboT, Ipo-
BepKa pelIcHHs 3a]1a4

12. Knaccel mamsitu. Pexyp-
CHUBHBIC aJITOPUTMBI

IIpopaboTka yueOHOTO MaTe
puaina, tabopatopHeie pado-
ThI, TIOJITOTOBKA K CIa4€ JK-
3aMeHa, pelieHue 3a1a4

DK3aMeH, ITpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa pelLIeHHUs 33124

13. TekcToBbie (aiisl

IIpopaboTka yueOHOTO MaTe
puaina, tabopatopHeie pado-
ThI, TIOJITOTOBKA K CIa4€ dK-
3aMeHa, pelieHue 3a1a4

DK3aMeH, ITpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa PelLICHHUs 33124

14. JIBonunbIe (HaAMITBI

IIpopaboTka yueOHOTO MaTe
puaina, tabopatopHeie pado-
ThI, TIOATOTOBKA K CAa4e dK-
3aMeHa, pelieHue 3a1a4

DK3aMeH, ITpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa peIIeHNs 3a1a4

15. butel namsatu

IIpopaboTka yueOHOTO MaTe
puaina, tabopatopHsie pado-
TBI, TIOAATOTOBKA K C1a4e dK-
3aMeHa, pelieHue 3a1a4

DK3aMeH, MpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa peIeHus 3a1a4

16. JIuHeiinble CIUCKHA

IIpopaboTka yueOHOTO MaTe
puaina, tabopatopHeie pado-
TBI, TIOAATOTOBKA K C1a4e DK-
3aMEHa, PeIICHHUE 33124

DK3aMeH, MpoBepKa Jia-
0opaTopHBIX paboT, Ipo-
BEpKa peIIeHNs 3a1a4

17. Ctexn, ouepenn

IIpopaboTka yueOHOTrO MaTe
puana, mabopatopHsie pabo-

DK3aMeH, IMPOBepKa Jia-
OopaTopHBIX paboT, IMpo-
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ThbI, IIOATOTOBKA K CAa4Y€ 3K-
3aMCHa, PCHICHUC 3a4a4

BepKa pelieHus 3a/1a9

18. JIBouuHbIe 1EepPeBbs

[IpopaboTka yuebHOrO MaTe-
puaina, 1abopaTopHbIe pabo-
TBI, IOATOTOBKA K CAAYE IK-
3aMeHa, pelIeHue 3a1a4

12

DK3aMeH, MPOBEpKa Jia-
0opaTopHBIX PaboT, IPO-
BepKa pelIcHUs 3a/1a9
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11. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHUE JIUC-

HUITIMHBI

a) Cnniucok peKoMeHayeMoil JIuTepaTypbl
OCHOBHAasl

1.

2.

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

Panees, C. M. [IporpammupoBanue Ha si3bike Cu : yue6HOE ocobue st By30B / C. M. Pare-
eB. — Camnkr-IletepOypr : Jlanp, 2022. — 332 ¢. — ISBN 978-5-8114-8585-7. — Tekcr :
AJICKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAs 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-
[TeTepOyprckuii roCyIapCTBEHHBIN YHHUBEPCUTET MPOMBINIJICHHBIX TEXHOJIOTHH U 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 KOMITbIOTepHAsI anredpa: npaktukym / I'. b. TTogue6eco-
Ba. — DIEKTPOH. TEKCTOBbIE JaHHbIe. — YenaOuHck : FOxxHo-Y panbckuii rocyiapcTBEHHBIN
TyMaHUTapHO-TIeJaroruyeckuii yauBepcuter, 2016. — 125 ¢. — 978-5-906908-47-6. —
Pexxum nocryna: 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 : snexktpoHHbIH // O6pa3oBarenbHas miatdGopma KOpaiir [caidt]. —
URL: https://urait.ru/bcode/489754

Y4eOHO-MeTOoAuYecKast

1. PaueeB C.M. JlaGopaTopHbIii IPaKTUKYM 10 IPOTPAMMHUPOBAHHIO | METOJ. yKa3aHus / Pa-

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

2. PaneeB C. M. Meroauyeckue yka3aHUs 7S CAMOCTOSTETILHOM paboOThl CTYJEHTOB IO JTUC-

nuruHe «MadopmaTuka u mporpaMMupoBaHue» I CTyIeHTOB creruanbHocTerd 10.05.01
«Komnrerorepnas 6e3omacuocts» u 10.05.03 «Mudopmanmonnas 6e30MacCHOCTh aBTOMATH-
3upoBaHHBIX cucteM» / C. M. Pamnees. - YabssHosck : Yal'V, 2022. - 9 c. - HeonmyGimkoBaH-
HbI# pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13098.

CornacoBaHo:
Benymuii cnermanuct Hb Val'y | Tepexuna JILA. / ‘—/Z'/\/ /_04.05.2023 /
JIOJDKHOCTH COTPYIHUKA HAYYHOH OHOIMOTEKH (015(0] MOATINCH ara
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0) IlporpamMmmHoOe oGecnieueHne
st oGpa3oBaTeapHOTO Ipoliecca Mo JaHHOM TUCHIUILTNHE HeoOX0oauM cTarmoHapHbii kiaacc [1K
C YCTAaHOBIICHHBIM CJIEAYIOLIUM IPOTPAMMHBIM 00€CTICYCHUEM:
- onepanrorHas cpeaa OC Windows/Linux;
- CHCTeMBI ITporpaMMupoBanus Ha si3bikax Cu/C++ (Code::Blocks).
B) [IpodeccnonHanbHbie 6a3bl JaAHHBIX, HHYPOPMAIHOHHO-CIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0UOINOTEYHbIE CUCTEMBbI:

1.1. udposoit ob6pazoBaTenpHBIN pecypc IPRsmart : anexTporHO-O0MONMHMOTEYHAsT CHCTE-
ma : caitr / OOO Komnauus «Ai#t Ilu Ap Menmua». - Caparos, [2023]. - URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: ist 3aperucTpHup. IMoyib3oBaTeneit. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pasoarensHas miargopma FOPAUT : oGpasoBaTelnbHBI pecype, dIEKTPOHHAS
oubamorexa : caiitr / OO0 DnekTpoHHOE H31aTenbeTBO FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum goctyrma: ajs 3aperucTpup. Mojab30BaTeiei. - TEKCT : JIIeKTPOHHBIN.

1.3. baza nannbIx «nekTponHas 6ubanoreka Texuuueckoro BY3a (ObC «KoHcynbranT
CTYIEHTa») . 3JIEKTPOHHO-OMOMoTeuHast cucreMa : caiit / OO0 «Ilonutexpecype». — MoCKBa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum nmocryma: ans 3aperu-
CTpHp. OJIb30BaTeNe. — TEKCT : AJIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaua. DIIEKTPOHHAs MEAULIMHCKas Onbnuoreka : 6a3a JaHHBIX @ CalT /
OOO «Bpicmias mkosa opraHu3aluy ¥ yIpaBICHUS 3paBOOXpaHeHUEeM-KOMIUIEKCHBIN Meau-
IUHCKHI KoHcanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJb30BaTENEH. — TEKCT : 2JIEKTPOHHBIN.

1.5. bonpmas MeauuuHCKas OMOINOTEKA : 3JIEKTPOHHO-OMOIMOTEYHAast CUCTEeMa © CalT /
00O «byxkamn». — Tomck, [2023]. — URL.: https://www.books-up.ru/ru/library/ . — Pesxxum pocty-
a: JUist 3aperucTpup. Moab30Barenei. — TeKCT : dJIEKTPOHHBIN.

1.6. OBC Jlanb : snekTpoHHO-OuOIMOTEeUHas cuctema : caut / OO0 DBC «Jlanp». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctymna: asst 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3IEeKTPOHHBIM.

1.7. 3bC Znanium.com : syeKTpoHHO-OuOMMoTeyHast cucrema : cat / OO0 «3HaHu-
ym». - Mockga, [2023]. - URL: http://znanium.com . — Pexxum gocTyma : i 3aperucTpup.
[I0JIb30BaTENEH. - TEKCT : AJIEKTPOHHBIN.

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

3. ba3pl JaHHBIX NEPUOAUYECKUX U3TAHUIM:

3.1. eLIBRARY.RU: nayuHnas snekrponHas oubmmoreka : cadt / OOO «Hayunast Dnek-
TpoHHast bubaroreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum goctyma : s as-
TOPU3. IOJIb30BaTENIeH. — TEKCT : 3JIEKTPOHHBII

3.2. DnextponHas 6ubmmoreka «M3mgarenapckoro qoma «I'pebernukoBy» (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 moctyna : mis monbs3oBareneid HayqdHor OnbmnoTeku. — Tekcr :
AJIEKTPOHHBIN.

5. Poccmiickoe oopazoBanue : henepanbubiii mopran / yupeaurenb GTAY «DULTO».
— URL: http://www.edu.ru. — Tekct : 371eKTpOHHBIH.

6. DuekTpoHHas 6ubaHoTeuHasi cucrema Yal'y : moxynb «3neKTpoHHass OMOJIMOTE-
ka» ABUC Mera-ITPO / OO0 «Jlata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. —
Pexxum moctyma : muist mojp30BaTesield HayqYHo OMOIMOTeKH. — TEKCT : AIeKTPOHHBIH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHOUIIJINHbI

Aynuropus -3/316. Ayauropust Asl IPOBEICHUS JICKIIMOHHBIX, CEMHHAPCKUX U MPAKTH-
YECKUX 3aHATUH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU aTTeCTal[iy, TPYNIOBbIX U UHIUBUTY-
QIBHBIX KOHCYNbTalUi. KOMIUIEKT IepeHOCHOT0 MYJIbTUMEAMHHOTO0 000pyI0BaHUs: HOYTOYK ¢
BeIX0I0M B MHTEepHET, 3KkpaH, mpoektop, Wi-Fi ¢ nocrynom B Uutepuer, DUOC,OBC. 432017,
YbsiHOBCKasi 001acTh, T. YIIBSIHOBCK, yi. Habepexxnas pexu Cpusiry, a. 106-3 xoprmyc

Ayautopus -3/118. Aynuropus ajis poBeACHUS JTa0OPaTOPHBIX U MPAKTUUECKUX 3aHs-
TUH, TEKYIIET0 KOHTPOJISA ¥ MMPOMEKYTOYHON aTTECTAIMH, TPYIIOBBIX U WHAUBHIYAIbHBIX KOH-
cynpranuii. 15 kommnerorepoB, Wi-Fi ¢ moctyniom k cetu «uTteprer», DMOC,9BC. IIpoekTop,
skpan. 432017, YnpsiHOBCKasg 00nacTh, I. YIbSHOBCK, yi. HaGepexnas pexu Csusru, n. 106-3
KOpITyC

Aynutopust -230. Ayauropust Ansi CaMOCTOSTETbHON pabOThl. AyIUTOPUS YKOMIUIEKTO-
BaHa yUYeHUUYECKOW MebOenbio. 16 mepcoHambHbIX KoMITbIoTepoB. 432017, YapsiHOBCKas 00J1acTh,
r. YIbSHOBCK, p-H JXKene3nonopoxusiid, yin. Habepexnas p. Cusru, Ne 106-1 xopmyc

Aynautopus -237. UnTanbHBIN 3271 HAYyYHOH OMOIMOTEKH C 30HOM JIJISi CAMOCTOSATEIBLHOMN
paboTbl. AyAUTOpHUS YKOMIUIEKTOBaHA yuyeHHYecKord Mebenbro. KoMmbloTepHas TeXHHKa, Tele-
BU30p, dKpaH, npoektop. Cron mis yum ¢ OB3. 432017, YabpsiHOBCKas 001acTh, I'. Y JIbSTHOBCK,
p-1 XKeneznonopoxusiid, yin. HaGepexnas p. Cusru, Ne 106-1 xopmyc.

Peanuzarust mporpaMMbl JUCITUTIIMHBI TpeOyeT Hanuuus yueOHou mabopaTopuu. O6opy-
JoBaHUE y4yeOHOW 1abopaTopHu: MOCAJO0YHBIE MECTa MO KOJMYECTBY CTYJCHTOB. TexHHUYECKHUe
CpeacTBa 00yUeHUs: KOMIBIOTEPHI C JIMIIEH3UOHHBIM IPOrPaMMHBIM 00€CIIEYEeHUEM

- oneparmonHas cpeaa OC Windows/ Anbt Pabouas cranius 8;
- cucteMbl porpammupoBanus Ha s3eikax Cu/C++ (Code::Blocks, Visual Studio).

13. CHEIIMAJIBHBIE YCJIOBUS JJIAA OBYYAIOIIIUXCA C OI'PAHUYEHHBIMUA
BO3MOKHOCTSAMM 310POBbS

B cirygae HeoOxoauMocTH, 00yJaromuUMCcs U3 YMCIa JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsI (110 3asABJICHUIO O0YYAIOIIMMCS) MOTYT IIPEJIaraThCsi OJHU U3 CIICAYIONIMX BAPHAHTOB
BOCIIPUATHS HH(POPMAITUU C yUETOM UX WHIUBHUAYATBHBIX ICUXO(PU3NIECKIX BO3MOXKHOCTEH!

— JUIs JIUI C HAapyIICHUEM 3peHUs: B (hOpMe AJIEKTPOHHOTO JOKYMEHTA, WHINBHIyaIbHbIC KOH-
CYNbTAIlUU C TPHUBJICYCHUEM THUQIOCYpPAONIEPEBOIINKA, UHANBUAYAIbHbIC 3aJaHUs U KOH-
CyJIbTalus;

— JUIS JIMI] C HapylIeHHEeM ciyxa: B (hOpMe JIEKTPOHHOTO TOKYMEHTA, WHIANBUyaIbHbIC KOH-
CyJbTallUd C MIPHUBJICYEHUEM CYPIAOIEPEBOAUYMKA, UHIWBUAYAIbHBIE 3aJaHUS U KOHCYJIbTa-
ous,

— JUIs JIMI] C HapYyIIEHWEM OMOPHO-IBUTATEIHFHOTO anmnapara: B (popme AIeKTPOHHOTO JTOKYMEH-
Ta, UHAUBUYAJIbHBIE 3aJaHUS U KOHCYJIbTALIHS.

B ciydae HEOOXOAMMOCTH HCIIOTH30BaHUS B YUCOHOM IMPOIECCE YACTHIHO/MCKITFOUUTENHFHO JIUCTaH-
ITMOHHBIX 00pa30BaTEBHBIX TEXHOJOTHUH, opranm3alus padoTs! II1C ¢ obyvarommmucs ¢ OB3 u nHBa-
JUIaMU TIPETyCMATPUBACTCS B JICKTPOHHOW MH(POPMAIIMOHHO-00Pa30BaTEILHON Cpejie C YUYETOM UX UH-
JIUBUIYATBHBIX TICUXO(PU3UICSCKUX 0COOEHHOCTEH.

PazpaboTunk m / /%‘QJ C. A . /
O1O

NoANHChH
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MpunoxkeHue 1
6) NporpammHoe o6ecneyeHmne: MonOduc CtaHaapTHbIN, AnbT Paboyasa ctaHuma 8.
8) [Ipogheccuonanvhvie bazvl OGHHBIX, UHDOPMAYUOHHO-CNPABOYHBLE CUCTHIEMbL

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:
1.1. Ludposoii o6pazoBaTenbHbIi pecypc IPRsmart : snekTponHo-0nbIMoTeUHAS cCHICTEMa

cair / OOO Kowmnanus «Ai Ilm Ap Menoua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma: nmisi 3aperucTpup. mojib3oBarenieid. - TeKcT :
AJIEKTPOHHBIN.

1.2. O6pasoarensras miargopma FOPAUT : oGpasoBaTelbHBI pecype, dIEKTPOHHAS
oubmuoreka : caiit / OO0 DneKTpoHHOE M3JATEITHCTBO FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctymna: uist 3aperucTpup. mojab30Baresie. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manubIx «OnekTpoHHas 6ubnuoreka rexundeckoro BY3a (OBC «KoncynbTant
CTYJIEHTa») : JJIEKTPOHHO-OMOMMoTeuHas cuctema : cailt / OOO Ilonutexpecypc. — MockBa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocrymna: st 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3IEeKTPOHHBIM.

1.4. KoHcynbTaHT Bpada. DJIEKTPOHHAS MEIUIIMHCKAst OMOIMOTeKa : 6a3a TaHHBIX : CAlT /
OOO Beicmiass mKoia OpraHU3allMd M YIPaBJICHUSA 3ApaBOOXpaHeHHEM-KOoMIIEKCHBIN
MEAWIMHCKUI KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmast MequuuHCKas OMONIMOTEKA : IEKTPOHHO-OMOINOTEYHAs CUCTEMA : CalT /
00O bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrymna:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEeKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlansb : anekTponHO-O0ubIMoTeuHas cuctema : cait / OOO DBC Jlanp. — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum noctyma: mjis 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3JIEKTPOHHBIM.

1.7. O3BC Znanium.com : 3JeKTpPOHHO-OMOIMOTeUHas cucreMa : cait / OOO 3HaHuyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum ngoctyma : Il 3aperHUCTPHD.
[I0JIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. KoncyastantIlinoc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. / OO0
«Koncynprant ITntocy - DnektpoH. naH. - Mocksa : Koncynsrantllmoc, [2024].

3. ba3bl nanHbIX nepuoanyveckux uzaanuii: eLIBRARY.RU: HayuyHas snexkTpoHHas
o6ubmuoteka : caiitr / OOO «Hayunas Dnexktponnas bubmuoreka». — Mocksa, [2024]. — URL:
http://elibrary.ru. — Pexxum qoctyma : st aBTOpHU3. MOJIb30BaTeneid. — TeKCT : 3JIeKTPOHHBIN

4. ®enepanbHasi rocyaapcrBeHHass mHpopmanuoHHasi cucreMa «HanuonaabHas
JIEKTPOHHAasi 0M0JIMOTEKa) : dIeKTpoHHAs oubmmoTeka : caiit / ®I'BY PI'b. — Mocksa, [2024].
— URL: https://H36.pd. — Pexxum goctyna : s nmoip3oBareseil HaydHoi 0MOanoTeku. — Tekcr :
3JIEKTPOHHBIMN.

5. Poccuiickoe o0pa3oBanue : ¢penepanbHbiil nopran / yupeaurenb GIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIMA.

6. DnexkTponHas OubdMoTeyHas cucrema Yal'V : Moaynb «OJeKTpOHHAS

ouommorexkay ABMC Mera-ITPO / OOO «Jlata Okcnpecc». — URL:
http://lib.ulsu.ru/MegaPro/Web. — Pe;xum noctyna : st mosib3oBareneil HaydHOW OMOIHMOTEeKH. —
TeKCT : AIEKTPOHHBIN.
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