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®-Pabouas mporpamma 110 JUCIHUILTHHE

1. HEJIM 1 3AJTAYU OCBOEHMU S TUCIUIIVIMHBI

B kypce «MHpopmatuka M NPOrpaMMHPOBAHUE» M3YYaIOTCS BOIPOCHI, CBSI3aHHBIE C
noHstTueM uHoOpMaluy, IMpeacraBieHueM uHbopMmauun B OBM, MeronamMu 3alIMThI
uHpopmanuu. PaccMarpuBalOTCs TEXHMYECKHME M IPOTPAMMHBIE CpEACTBA peau3aluu
MH(OPMALIMOHHBIX IIPOLIECCOB, 6a3oBbIe MOHATHUS CETEBBIX TEXHOJIOTHI1 B
TEJIEKOMMYHUKALIMOHHBIX cHUcTeMax. bosbllioe BHUMaHUE YJIENSIeTCsd H3YYEHHIO BOIPOCOB
QITOPUTMHU3ALMK, TPOrPAMMHPOBAHMUS HA  SI3bIKaX BBICOKOI'O  YpPOBHS, TEXHOJOIWHU
IporpaMMHUpOBaHus. B KauecTBe OCHOBHOIO s3bIKa IMPOrPAaMMHPOBAaHUSA BBIOpaH s3bIK CH.
Jannsiit BIOOp 00ycClIOBIeH TeM, uTo s3bIK CH SBISETCS OJHUM M3 HanOoJiee MOMYJISPHBIX U
MOIIHBIX S3bIKOB IIporpaMMupoBanus. J[aHHbIN s13bIK 00agaeT OoraTelM HaOOPOM ONEPATOPOB
U T03BOJISIET KOMITAKTHO 3alKChIBaTh BbIpakeHUs. OH MIMPOKO HCMOJIb3YeTCs MpU pazpaboTke
CHUCTEMHBIX U MPUKIIATHBIX IPOTPaAMM.

lesn ocBOCHMSI AUCHUIIJIMHBI:

® BBECTHU B KpPYT MOHATUHN U 3a7a4 MHGOPMATHKHU, CBSI3aHHBIX ¢ Mpobiemamu cbopa, nepe-

nadu, oOpabOTKU M HAKOIUJICHHSI MH(POPMAIMH ¢ TOMOIIBIO BEIYMCIUTEIbHBIX MAIIUH;

e ocBoeHHuE 0a30BBIX OCHOB aJTOPUTMHU3AINH U TPOrPAMMUPOBAHUS.

3agauu ocBOEHMS IMCHHUIIJIMHBI:

® [IOJy4EHHME M MCIOJIb30BAaHHUE HABBIKOB PAOOTHI C TEXHUYECKMMHU M MPOrpaMMHBIMU

CpeICTBaMU JJisl peajn3aluy HHPOPMAIIMOHHBIX IPOIECCOB;
® [OJy4YeHHE HaBBIKOB 00pPaOOTKM TEKCTOBOW U YHCIOBON MH(pOpMAIUH;
® [OJy4YeHHE HAaBBIKOB 3alIUTHl HHGOPMAIUH.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OITIOII

JlucuuniauHa oTHOCUTCS K 6a3oBoi yactu nukia bl oOpazoBaTenbHON MPOrpaMMbl U UUTAET-
cs B 1-M cemecTpe cTyleHTaM cnenuaibHocTH «MHpopMaionHas 6€301MacHOCTh aBTOMAaTH3H-
POBaHHBIX CUCTEM» OYHON (OPMBI 00YUEHHUS.

Jlis ee yCHemHoro u3y4eHus: He00X0AMMBbl 3HaHUS U YMEHUsI, HABBIKM U KOMIIETEHIIUH, TIpU-
OOpeTeHHbIE B pe3yJbTaTe OCBOECHMS IIKOJIBHOIO Kypca MaTeMaTHKU W uHpopMaTuku. s
OCBOEHHUS JHUCLHUIUIMHBI CTYACHT AODKEH HMMETh CIEAYIOUIUE «BXOJHBIE» 3HAHMS, YMEHHS,
HAaBbIKM M KOMIETEHIIMU: OHITHE AITOPUTMA, CUCTEMBI CUMCIIEHHUS, SIIEMEHTHI OyJIeBOoi anreo-
PBL

Pe3ynbpTaThl OCBOGHUS TUCHUIUIMHBI OYIyT HEOOXOIUMBI /IS JaJIbHEHIIEro mpoliecca ooyye-
HUS B PaMKax MOATAHOr0 (POPMHUPOBAHUS KOMIIETEHIIMNA MPH U3YUYSHHUHU CIEAYIOUINX CHelHalb-
HBIX JUCUUIUIMH: «SI3BIKM MporpaMMHUpOBaHus», «MeToabl nmporpaMMHpoBaHusy, «MeTonbl u
CpeACcTBa KpUNTOTrpapruecKoi 3auTsl HHPOpMaum», « BerauciaurenbHble METObI B alreOpe u
TEOpUU YHCET», a TAKXKe IJS MPOXOKJIEHUs yueOHOM, MPOU3BOACTBEHHON U MpeaIUIIOMHON
IIPAKTHK, TOCYJapCTBEHHON UTOIOBOM aTTECTALlUH.

3. HEPEYEHD IVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUA 11O JUCIIUIIVIMHE
MOAVYJIIO), COTHECEHBIX C INTAHUPYEMBIMU PE3YJIIbTATAMHU OCBOE-
HHUSA OBPA3OBATEJBHOM ITPOT'PAMMBI

[Ipouecc m3yuenuss aucuumiuHel «MHopmaTthka M mporpaMMHUpOBaHHE» HaIpaBieH Ha
(dbopMHpOBaHUE CIEYIOMINUX KOMIETEHIUH:

Kox u mHanmeHnoBanue peanu- | [lepedeHp MIaHUPyeMbIX PE3yJIbTaTOB OOYUYEHUS MO JUCIUTUTHHE
3yeMOU KOMIETEHIIUHN (MOJTyJTI0), COOTHECEHHBIX C WHIUKATOpPaMHU JTOCTH)KCHHS KOMITE-
TeHIIUHI

OIIK-1 — Cnocoben onenu- | 3Hath:
BaTh POJib MHGOPMAIIUK, MH- | OCHOBHbIC NOHATHUS WH(DOPMATHKH;
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(OpPMAITMOHHBIX TEXHOJIOTHIA
U uHPOpPMALMOHHOK  0e3-
OMMACHOCTH B COBPEMEHHOM
o0IllecTBe, UX 3HAYEHUE IS
obecrnieyeHnss OOBEKTUBHBIX
noTpeOHoCTEH JUYHOCTH,
00IIecTBa U rOCy1apcTBa

(hopMBI 1 cIOCOOBI TPEICTaBICHNUS JAaHHBIX B MEPCOHATEHOM KOMITBIO-
Tepe;

3HavYCHHE MHGOpManK, HHPOPMAITMOHHBIX TEXHOJOTHH 1 HH(pOpMaITi-
OHHOM 0€30ITaCHOCTH B COBPEMEHHOM OOIIIECTBE IS 00ecIIeueHNsT 00b-
EKTUBHBIX IOTPEOHOCTEH TMYHOCTH, O0IIECTBa M FOCYAapCTBa;

YMeTs:

MIPUMEHATh MEPCOHATBFHBIE KOMIBIOTEPHI IJISI 00paOOTKH Pa3IHMIHBIX
BHIIOB WH(OpMAITHH;

OIICHMBATh POJb MH(OpPMANUU, UHPOPMAIIMOHHBIX TEXHOJOTHUH U HH-
(dhopmMaroHHOM 06€30ITaCHOCTH B COBPEMEHHOM OOIIIECTBE

Bnaners:

HaBBIKAMU OLEHKH POJH W 3Ha4YeHHs] MH(POpMAaLWH, HHPOPMALUOHHBIX
TEXHOJIOTHH ¥ WH()OPMAIIMOHHOW 0€30MacCHOCTH B COBPEMEHHOM 00I1Ie-
CTBE

OIIK-2 — Cnocoben mpume-
HSTH MPOTPaMMHBIE CPEICTBA
CHUCTEMHOI'0 M TPHKJIAJHOTO
Ha3HAYCHUI, B TOM 4YHUCIE
OTEYECTBEHHOTO  MPOU3BOJI-
CTBa, JJIS pCIICHHS 33134
npoheccuoHaNbHON N1edTeNb-
HOCTH

3HaTh:

COBpeMeHHBIe HpOFpaMMHBIe Cpe)Z[CTBa, B TOM YHCJIC OTCUYUCCTBCHHOI'O
MPOU3BOACTBA, AJIS PEUICHNS 3329 MPO(HeCCHOHANBHOM IeATENbHOCTH;
VYMeTh:

BBIOMpaTh COBPEMEHHBIC MPOTPAMMHBIC CPEACTBA, B TOM YHCJIE OTEYe-
CTBEHHOI'O MMPOU3BOJICTBA, JJIs PEIICHUs 3a7a4d MPOodeCCUOHAIBHOM J1es-
TENHLHOCTH

Bnanets:

MIPUMEHEHUS COBPEMEHHBIX MPOTPAMMHBIX CPEACTB CUCTEMHOI'O U IIpH-
KJIQJHOTO Ha3HAYEHHWH, B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOJICTBA,
JUTsI pelieHus 331249 IpoecCHOHATLHON IesITeTbHOCTH

4. OBIIAA TPYJOEMKOCTDb JUCIIUITJIMHBI

4.1. O0beM IMCHUIIMHBI B 3a4€THBIX eIUHULAX (Bcero): 8.

4.2. O0beM TUCHMILIMHBI 10 BUIaM y4eOHOH padoThI:

KomnuecTBo uacoB (hopma oOydeHus - THEBHAS)
Bun yueoroi patoTer Bcero o B T.4. mo cemecTpam
TUIaH
Y 1 2
KonrakTtHas pabora
oOyuatomuxcs ¢ mperno- | 136/136* 72/72% 64/64*
JaBareeM
AyIUTOpHBIE 3aHATHS:
o Jlekuuu 34/34* 18/18* 16/16*
* [llpakTieckue n ce- | 334y 18/18* 16/16*
MHUHAPCKHE 3aHSITHS
e JlaGoparopHsie pa-
60TbI (J1abopatopubiii [ 68/68* 36/36* 32/32%*
MIPAKTHKYM)
CamocrosrenbHas pabo- 116 7 44
Ta
DK3aMeH 36 36
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Bcero vacoB no nuciu-
288 288

TUTMHE
dopMa TeKyIero KoH-

P v Jlaboparopusie paboTs, | JlabopaTopHbIe pabo-
TPOJISl 3HAHUH U KOH-

. MIPOBEpKa pelleHus 3a- | Tbl, IPOBEPKaA pellie-
TPOJISi CAMOCTOSTEIHHOM
nadq HUS 337249

paboThI
Kypcosas pabora
Buaer npomexxyTouHOM
aTTecTanuu (3K3aMeH, 3auer IK3aMEH
3a4er)
OO6m1ast TpyA0€MKOCTh B 2 4 4
3ad. efl.

*B cayuae HeobXo00uUMOCmu UCNONIb308AHUSA 8 YUEOHOM Npoyecce YACMUYHO/UCKTIOYUMETbHO OU-
CMAHYUOHHBIX 00PA308AMENLHBIX MEXHON02UNl 8 Mabauye uepe3 cleul YKA3bl8aemcs Koaude-
cmeo uacog pabomst ITIC ¢ obyuarowumucs 01 nposedeHus: 3aHAMuUl 8 OUCMAHYUOHHOM Pop-
mame ¢ RpUMEHeHUueM dJ1eKMPOHHO20 00VHeHUs]

4.3. Conep:kaHue QHCHHIUINHBI. Pacnpenesienne 4acoB mo reMaM ¥ BHIaM y4eOHOii pa6o-
TBI:

®dopma 00yueHus O4Has

Buapl yueOHbIX 3aHATHI ®opma TeKy-
AyIuTOpHBIE 3aHATHSA 3aHsTHS 1ero KoH-
Hassaune pase- IIpakru- | JlaGopa- - Camo- TPOJIsl 3HAHMI
Bcero yecKHe TOPHbIE cTosl-
JIOB ¥ TeM Tepak-
Jlekuuu | 3aHsTUS, | PadOTHI, . TeJbHasi
THUBHOU
CeMHHa- | IPAKTH- padora
dopme
pbl KYMBI
1 2 3 4 5 6 7
1. Ilepemennsbie 1 10 1 1 2 2 6 JlaboparopHas pa-
0a30BbIC THIIBI 0ora. [lomauisue
3aIaHusS
JTAaHHBIX
2. Beipaxkenus u 10 1 1 2 2 6 Jlaboparopnas pa-
OnepaTop])I OorTa. JIOMaI_HHI/Ie
3aJaHus
3. Beruucnenue 14 2 2 4 2 6 JlaGoparopHas pa-
3HAYEHUI dJIe- 6ota. [lomamraue
MEHTAPHBIX 3aaHmi
byHKIHMI
4. O6paboTka mo- 14 2 2 4 2 6 JlaGoparopHast pa-
CIIeI0BaTENBHO- Oota. lomaintue
CTeﬁ 3aJaHus
5. OnHOMEpHBIE 14 2 2 4 2 6 JlaboparopHast pa-
MACCHUBBI 6ora. Jlomamraue
3aaHus
6. CopTupoBKa U 14 2 2 4 2 6 Jlaboparopnas pa-
HIOKMCK 3JIEMEHTOB 6ota. Jlomanrmue
B MACCHBE 3ajaHuA
7. MHOTOMEpHBIE 14 2 2 4 2 6 JlaGoparopHast pa-

®opma A

Crpanuna 4u3 17




MWUHUCTEPCTBO HayKK 1 Bbiclero obpasoBaHua Poccuiickoit desepaumm

VbsHOBCKMIA TOCY1apCTBEHHBIH YHUBEPCUTET

dopma

@-Paboyasi mporpamMma 110 ANCIIHIITHHE

6oTa. Jlomaminue

MAaCCHUBBI
3aJaHuA

8. Ykazarenu u 14 2 2 4 2 6 JlabopatopHas pa-

aﬂpeca OorTa. I[OMaHIHI/IC
3aJaHusg

9. MaccuBsl 11e- 14 2 2 4 2 6 JlaGopatopHas pa-

peMeHHoro pas- OorTa. I[OMaHIHI/Ie
3aJaHusg

Mepa

10. CuMBOJIBI U 14 2 2 4 2 6 JlaGoparopHas pa-

CTPOKH 6ota. Jlomanraue
3aJaHus1

11. Anropur™msl 14 2 2 4 2 6 JlaGoparopHas pa-

pag6HeHH;[ CTpO- 6ora. I[OMaIIIHI/Ie
3aJaHus

KU Ha JIEKCEMBbI

12. Knaccel na- 14 2 2 4 2 6 JlabopatopHas pa-

msTH. Pexypcus- 6ota. Jlomanrane
3aJaHus

HBIE AJITOPUTMBI

13. TekcTOBBIE 14 2 2 4 6 Jla6opaTopHas pa-

(aiis 6ota. JlomManrHue
3aJaHus

14. JIBonuHbIC 14 2 2 4 6 JlaGoparopHas pa-

(ainb 6ota. Jlomanrane
3aJaHus

15. buthel namsTi 14 2 2 4 6 JlaboparopHas pa-
oora. Jlomarnraue
3aJaHus

16. JIuneitabie 14 2 2 4 6 JlaboparopHas pa-

CITUCKU 6ota. Jlomanrane
3aJaHus

17. Crekwu, oue- 14 2 2 4 6 JlabopatopHast pa-

peHH oora. ,JIOMaH_IHI/IC
3aJaHUs

18. JIBonunbIC 22 2 2 4 14 JlaGopaTopHas pa-

JIEPEBBS 6ota. Jlomanriue
3aJaHusL

DK3aMeH 36

HTtoro 288 34 34 68 24 116

5. COJEP’KAHUE JUCHUILINHBI (MOIYJIS)

Tema 1. [lepemenHble U 0a30BbIe THIIBI TAHHBIX.

[Tepemennbie u 6a30BbIE TUTIBI JAaHHBIX si3bIka Cu. Apudmernueckue onepanun. Oneparop mpu-
cBauBaHus. Onepanyuy OTHOLIEHUS W Jorudeckue onepauuu. Onepanuy MHKPEMEHTA U JEKpe-
MeHTa. KoHcTanTh! B si3b1ke CH (CUMBOJIMYECKUE U TUITU3UPOBAHHBIE).

Tema 2. BeipaskeHus 1 onepaTopsbl.

VYcioBHBIN onepatop. YCIOBHBIN oneparop ¢ Tpems onepaHgaMu. Omnepartop NepeKIryaTenb.
Omnepatops! nukia (for, while, do-while). Anroputmsl paboThl ¢ IeTBIMU YUCIaMU: padoTa ¢
nudpamMu B 4yucie, pa3jokKeHHe HATypajJbHOTO YHUCJIa HAa MPOCThIE MHOXKUTEIH, MPOBEpKA Ha
IIPOCTOTY, anroput™ EBkinna.

Tema 3. BorunciieHue 3HaUYeHU JIeMEeHTAPHbIX PYHKIMIA.

Brruncnenue sanemeHTapHbIx GyHKIHH cpeactBamu DBM: sin x, cos X, €, In X. [Ipumeps! pea-
JIM3alMy Ha OCHOBE psiioB Teitnopa.

Tema 4. O6padoTka mocjae10BaTeIbHOCTEH.
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OO0paboTka MoCe0BaTeIbHOCTEH C HEM3BECTHBIM 3apaHee YHCIOM AJIEMEHTOB 0€3 HCIIOIb30-
BaHUs MAaCCHBOB U TUHAMUYECKHUX CTPYKTYp JaHHBIX.

Tema 5. OnHOMEpHBIE MaCCUBBI.

OpnHoMepHbBIE MAaCCHBBI: OMMCAHUE, MHUIMAIN3ALINS, CIIOCOObI 00pabOTKU JaHHBIX. AJTOPUTMBI
[I0JICYETa KOJUYECTBA PA3IMYHbIX 3JIEMEHTOB B MaccuBe (3 ciyuas): AJis IPOU3BOJBHOIO Mac-
CHUBA; YMOPSAOYCHHOI'0; MAaCCUBA C JJOCTAaTOYHO Y3KUM JUana3oHaM 3HAYEHUN 3JEMEHTOB. AJl-
TOPUTMBI IPOBEPKH, SIBJISIOTCS JIM BCE JIEMEHTHI B MAaCCUBE IONAPHO Pa3InyHbIMU (3 citydas):
JUISL TIPOU3BOJILHOTO MAaCCHBa; YMOPSJIOYEHHOI'0; MaccuBa € JOCTAaTOYHO Y3KHM JTUana3zoHam
3HAYCHUU AIIEMEHTOB. ANITOPUTM MpeoOpa30BaHMs 3JEMEHTOB MAaCCHBA OTHOCHUTEIHLHO OCEBOTO
3JeMeHTa (C TUHEWHOMN CII0KHOCTBIO).

Tema 6. CopTpoBKa M MOMCK 3JIEMEHTOB B MacCHBe.

[Touck >meMeHTa B MaccuBe: JTMHEHHBIN MOKUCK, MOUCK ¢ OapbepoM, JBOMYHBINA MOHCK. D dek-
TUBHBIE aJITOPUTMBbI yAAJIEHUs 3JIEMEHTOB U3 MaccuBa. IIpocTeiiiine COpTUPOBKM MaccuBa: Me-
TOJI TIPSIMOTO BBIOOpA, COPTUPOBKA MacCHBa MHJEKCOB Ha OCHOBE METOJIa MPSMOT0 BhIOOpa, Me-
TOJl BCTaBKH, 0OMEHHAasi COPTUPOBKA, IIeHKepHas cOpTUpoBKa. COPTUPOBKA HHIEKCOB Ha OCHOBE
MeToja rpsiMoro BeiOopa. COpTHPOBKA MHIIEKCOB HAa OCHOBE MY3bIPHKOBOM cOPTUPOBKU. COpPTH-
POBKa C YCJIOBUEM Ha 0a3e Mmy3bIpbKOBOW COPTUPOBKH.

Tema 7. MHOroOMepHbIEe MACCHBBI.

JIByMepHbIE MAaCCUBBI: ONMUCAHWE, MHULIUAINU3ALHUS, CIIOCOOBI 00paboTku gaHHBIX. COPTHPOBKA
JIByMEPHBIX MaCCHBOB.

Tema 8. Yka3zaresan u aapeca.

VYka3zarenu u aapeca. YKazaTenu U apryMeHThl QyHKUuUNA. Ykazarenu u maccuBbl. Omnepanuu c
yKaszaTensiMu. MaccuBbl yKazaresnen.

Tema 9. MaccuBbI IEPeMEHHOT0 pasMepa.

JuHamuueckue MaccuBbl (OJHOMEpHBIE U JByMepHbIe). CriennaabHble COPTUPOBKHU: COPTUPOBKA
nozcyeToM. COpTUPOBKHU MHIEKCOB U YKa3aTEIIEH.

Tema 10. CUMBOJIBI U CTPOKH.

[IpencraBiaenue cumBoabHOM HHPOpMarun B DBM. CumMBoinsl B si3bike Cu. OCHOBHBIE (QYyHKIHH
Juist paboThl ¢ cuMBoiamMu. CTpokH B sA3bike CH, cIOcOObI 33JaHUSI CTPOKU: CTPOKA KaK MAacCUB
CHMBOJIOB, CTPOKa KaK yKa3aTeslb Ha MEepBbIi CUMBOJI, IMHAMU4ecKHue CTpoKUu. OCHOBHBIE (DyHK-
Uy U1t paboThl co cTpokaMu. D (HEKTUBHBIE AITOPUTMBI YAAJIEHUSI CUMBOJIOB U3 CTPOKH. D¢-
(eKTUBHBIN AJITOPUTM IOJICUETa YMCIIa CHMBOJIOB CTPOKH, IPUHAAJISKAIINX 3aJJaHHOMY MHOXe-
cTBY. D(PGEKTUBHBIN aITOPUTM MOJACUETA YACTOTHI BXOXKICHUS KAXJIOTO CHMBOJIA M3 TaOJIUIIBI
ASCII B ctpoky. CopTUpOBKa CTPOK.

Tema 11. AnroputmMbl pa3oneHusi CTPOKH Ha JIeKCeMbl.

D¢ dekTuBHBIE aNTOPUTMBI BBIJIEIEHUS BCEX CIOB M3 CTPOKH-NPEUIOKEHUS B 3aBUCUMOCTU OT
HAYaJIbHBIX JAHHBIX.

Tema 12. Kinaccsl namsaTi. PekypcuBHBIC a1rOpUTMBI.

Crpykrypsl. Maccusbl ctpykryp. O0beaunenus. Oyukiuu B s3pike Cu. [IpoToTrmnsl GyHKIHIA.
Knaccer mamsitu. Pekypeus. Meron «pasiensii 1 BracTByi». Ykazatenu Ha QyHKIuH. Ddek-
TUBHBIE COPTUPOBKU: ObICTpasi copTupoBKa. COpTUPOBKA MHJIEKCOB Ha OCHOBE OBICTPON COPTH-
poBkH. CopTHpOBKa C ycloBHEeM Ha 0a3ze OBICTpOW COPTHPOBKH. AJTOPUTMBI F€HEPUPOBAHMS
BCEX MEPECTAHOBOK N-3JIEMEHTHOT'O MHOKECTBA.

Tema 13. TexcroBble (paiiibl.

CranmapTHBII BBOJ W BBIBOJI CHMBOJIOB U CTpOK. DOpMAaTHBIN BBOJ U BBIBOA. TeKCTOBBIC (haii-
761 B s13bike Cu. OcHOBHBIE (pyHKIMH. Bhinenenue cioB U yncen U3 TeKCToBbIX (aiino. Co3na-
HUE MaTPHI] U TaOJUIl B TEKCTOBBIX (haiiax.

Tema 14. [IBouuHbIe (aiiJIbl.

JBonunsie ¢aiinsl B sa3bike Cu. OcHOBHBIC PyHKITMN. DyHKIIMKM TPOU3BOIHHOTO JOCTYIIA B IBO-
nuHbIX Qaitnax. [Ipumeps! peanuzanuu. Coznanue Tabnui B ABOMUHBIX (aiinax. [Ipeobpazosa-
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HUE TaOmuI. AJNTOPUTMBI OBICTPOro KomupoBaHus ¢aiioB ¢ momomisio Oydepa. CopTupoBKa
IBOMYHBIX (haiisioB. COpTHpPOBKA C YCIOBHEM ABOMYHBIX (aiioB. [lludporanue dainos.

Tema 15. BuTsl namMsaTu.

butbl mamsTH, OCHOBHBIE MpPeoOpa3oBaHUs OUTOB. AJNTOPUTM T'€HEPUPOBAHUSA BCEX MOIMHO-
KECTB N-3JIEMEHTHOTO MHOKECTBA. AJNTOPUTM OBICTpOro (OMHAPHOTO) BO3BEIECHUS B CTEIICHb.
Tema 16. J/InHeiiHbIe CIUCKH.

JluHeliHbIe OTHOCBSI3HBIC CIIUCKH: JOOABICHHUE JIE€MEHTA B CIUCOK, YAaJCHUE, TOUCK 3JIEMEHTA.
Creku, ouepenu: no0aBieHUE 3JIEMEHTOB, 00paboTKa, yaaneHue. JInHeHble 1BYCBA3HbBIE CIIHC-
KU: 100aBICHHE AJIEMEHTA B CIIMCOK, y/AaJCHUE, MOMCK 3JIeMEHTa. AJTOPUTMBI MOJICYETa KOJIH-
YecTBa Pa3JIMYHBIX AJIEMEHTOB B JIMHEHHOM crucke (3 cmyuast). CopTUpoBKa JTUHEHHBIX CIHC-
koB. COPTUpPOBKA C yCIOBHEM JIMHEMHOIO clMcKa Ha 0a3e Mmy3bIpbKOBOM copTHpoBKU. CopTH-
POBKa C YCJIIOBHEM JIMHEHHOTO CcrKcKa Ha 6a3e OBbICTPOIl COPTUPOBKHU.

Tema 17. Ctexku, ouepenu.

Creku, ouepenu: 1o0aBIeHHE 3JIEMEHTOB, 00padoTKa, yAaleHUE.

Tema 18. [IBonuHbIe JepeBbsi.

bunapnsie nepeBbs. neanbHo cOallaHCUPOBAaHHBIE IEPEBbs: CO3/1aHUE, NOOABICHHUE DJIEMEHTA,
IIPOBEpKa Ha UJIeaIbHYIO cOalaHCUPOBaHHOCTb. brHapHbIe nepeBbs. JlepeBbsl IoucKa: co3gaHue,
no0aBJIeHHE U yaJIeHUE SJIEeMEHTA.

6. TEMBI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHI

Tema 1. IlepemeHHbIe 1 6a30Bble THIIBI JAHHBIX (CEMUHAP).

Apudmernueckue onepanuu. Oneparop npucBauBaHus. Onepanyuyd OTHOIIEHUS M JOTHYECKHE
onepanuu. Onepanyy HHKPEMEHTA U IEKPEMEHTA.

Tema 2. BoipaskeHus u oneparopsbl (CEMUHap).

VYcioBHBIHM onepaTop. Y cIoBHBIN onepaTop ¢ TpeMs onepanaamu. Onepatops! nukia (for, while,
do-while). Anroputmsl paGoThI ¢ LETBIMU YUCTaMH: paboTa ¢ nudpamMu B YUCIE, PA3IOKEHUE
HaTYpaJIbHOTO YMCJIa Ha TPOCThIE MHOXKUTENH, IPOBEPKA HA IIPOCTOTY, anroputM EBkinuza.
Tema 3. Boiunciienne 3HAYEHNH 3JIeMeHTapHbIX PYHKUMI (ceMUHap).

Brruucnenue sneMeHTapHbIX QyHKIMM Ha ocHOBE psAoB Teitnopa.

Tema 4. O6pabdoTka nociaenoBaTebHOCTeN (CeMUHAp).

O06paboTka mociae10BaTeIbHOCTEH ¢ HEM3BECTHBIM 3apaHee YHMCIOM 3JIEMEHTOB 0e3 MCIOJb30-
BaHUs MAaCCUBOB U JUHAMHYECKHUX CTPYKTYp AAHHBIX.

Tema 5. OnHOMepHBIE MacCUBBI (CEMUHAD).

AnropuTMBI paboThI C OTHOMEPHBIMH MaCCUBaMHU.

Tema 6. CopTHpOBKA M MOMCK 3JIECMEHTOB B MacCHBe (CEMUHAD).

[Touck sneMeHTa B MacCHBE: JTUHEHHBIN MOUCK, TIOUCK C OapbepoM, ABOMYHBIN MOHUCK. DPdek-
TUBHBIE aJITOPUTMBI YAAJIEHUS 3JIEMEHTOB U3 MaccuBa. IIpocTeiine COpTUpOBKM MaccuBa: Me-
TOJI IPSIMOTO BBIOOpA, COPTUPOBKA MaccHBa MHJEKCOB Ha OCHOBE METOJIa MPSIMOTo BbIOOpa, Me-
TOJI BCTaBKH, 0OMEHHasi COPTUPOBKA, IIeHKepHas copTupoBka. COPTUPOBKA HHJIEKCOB Ha OCHOBE
MeToj1a rpsimoro BeiOopa. COpTHPOBKA MHJIEKCOB HAa OCHOBE IY3bIPHKOBOM COPTUPOBKU. COpTH-
POBKa C YCJIOBHEM Ha 0aze My3bIpbKOBOM COPTUPOBKHU.

Tema 7. MHOroMepHbIe MacCUBBI (CEMUHAD).

JIByMepHbIEe MAaCCUBBL: ONMUCAHWE, MHULIMAINU3ALUA, CIOCOOBI 00paboTKH aaHHBIX. COpTHPOBKA
JBYMEPHBIX MaCCHBOB.

Tema 8. Yka3zarenu u aapeca (cemunap).

VYkazarenu u apryMeHThl QYHKIIMN. YKa3aTenu u MaccuBbl. Onepanuu ¢ yKa3aTesiMiu. MacCuBbI
yKa3aTeJeu.

Tema 9. MaccuBbI lepeMEHHOT0 pa3mepa (ceMuHap).
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Jlunamuueckue MaccuBbl (OJHOMEpHBIE U JByMepHbIe). CrienianbHble COPTUPOBKHU: COPTUPOBKA
nosicyeToM. COpTUPOBKHU MHJIEKCOB U YKa3aTeleH.

Tema 10. CuMBOJIBI U CTPOKH (CEMUHAD).

Ctpoku B s3bike CH, ciocoObl 3aJJaHUsl CTPOKH: CTPOKa KaK MacCUB CUMBOJIOB, CTPOKA KaK yKa-
3areNb Ha TEPBBbI CUMBOJ, TUHAMUYECKHE CTPOKU. DPPEKTHUBHBIE aJTOPUTMBI YJAICHUS CUM-
BOJIOB U3 CTPOKHU. D(P(DHEKTUBHBINA aITOPUTM MOJCUETa YHCIIa CUMBOJIOB CTPOKHU, MPUHAAJIEKA-
MIMX 33JaHHOMY MHOXECTBY. D((EKTUBHBIN AITOPUTM I0/ICYETA YACTOTHI BXOXKICHHS KaXKI0TO
cuMmBoJa u3 Tabnuiel ASCII B ctpoky. CopTUpOBKa CTPOK.

Tema 11. AnroputmMsl pa3dneHnsi CTPOKH Ha JIEKCeMbI (CEMUHap).

O¢ddexTuBHbIE ANTOPUTMBI BBIJCIECHUSI BCEX CIOB M3 CTPOKHU-NPEAJIOKEHUSI B 3aBUCUMOCTH OT
HAYaJIbHBIX JAHHBIX.

Tema 12. Kinaccol namsaTu. PekypcuBHbIE a1ropuT™Mbl (CEMUHAD).

Pexypcusi. Meton «pa3znensii U BIacTByi». YkazaTenu Ha GyHKIHUU. DPPEKTHBHBIE COPTUPOB-
Ku: ObIcTpasi coptupoBka. COpTUPOBKA MHAEKCOB Ha OCHOBE OBICTPOMl copTHpOBKU. COPTHPOBKA
C ycJlOBHEM Ha 0a3ze ObICTPON COPTUPOBKU. AJITOPUTMbI F€HEPUPOBAHUSI BCEX NEPECTAHOBOK N-
3JIEMEHTHOTO MHOXECTBA.

Tema 13. TexcToBbIe (paiiiibl (ceMuHap).

TekcroBble Qaitnbl B s3bike Cu. BbiieneHue cioB u uucen U3 TEKCTOBBIX (aitnoB. Co3naHue
MaTpuIl ¥ TaOJIHIl B TEKCTOBBIX (paiinax.

Tema 14. JIBonunbie paiiiabl (ceMHHAp).

JBonunsie ¢aiinel B si3pike Cu. [Ipumeps! peanuzanun. Co3nanue TaOiIMIl B IBOMYHBIX (haiiiax.
[IpeoOpazoBanue TabmUI. AJNTOPUTMBI OBICTPOTO KOMHpPOBaHUS (ailioB ¢ moMoipo Oydepa.
CoptupoBka JBOMUYHBIX (haiiioB. COpTUPOBKA C ycioBHEM JBOMYHBIX (aiinos. Illudpposanue
¢aiinos.

Tema 15. Butsl namMaT (CeMUHap).

buTel maMsATH, OCHOBHBIE NpeoOpa3oBaHUS OMTOB. AJNTOPUTM T€HEPUPOBAHHS BCEX IOJAMHO-
YKECTB N-3JIEMEHTHOTO MHOKECTBA. AJITOPUTM OBICTPOTO (OMHAPHOI0) BO3BEACHUS B CTEIIEHb.
Tema 16. JIuHeiinble cIMCKH (CEMUHAD).

JluneiHble OHOCBSA3HBIE CIIUCKU: J100aBIIEHNE 3JIEMEHTA B CIIUCOK, y/laJeHHE, IIOUCK dJIEMEHTA.
Crexu, ouepenu: 1o0aBieHUE IEMEHTOB, 00paboTka, yaaneHue. JIuHelHble ABYCBSA3HbIE CIHC-
KU: 100aBJIEeHUE 3JIEMEHTA B CIIUCOK, YAAJICHUE, TIOMCK JJIEMEHTA.

Tema 17. Ctexu, ouepeau (ceMuHap).

Crexku, ouepean: 100aBIeHUE JIEMEHTOB, 00padoTKa, y1ajJeHue.

Tema 18. /IBouuHbIe 1epeBbsi (CEeMHUHAP).

bunapnsie nepeBbs. neanbHo cOaaHCUPOBaHHBIE IEPEBbs: CO3AaHUE, JOOABICHHUE dJIEMEHTa,
IpOBEpKa Ha UJeallbHYIO cOaTaHCHpPOBaHHOCTh. buHapHble nepeBbs. JlepeBbs noucka: co3laHue,
no0aBJIeHNE U y/aJeHHe dJIeMEHTa.

7. JABOPATOPHBIE PABOTHI (JIABOPATOPHBIN TPAKTUKYM)
JlaGopaTopHble pabOThI MPOBOAATCS B UHTEPAKTUBHON (opMe, a IMEHHO, UCIIOJIb3YIOTCS: na-
JoroBoe oOydeHHue, B X0/1€ KOTOPOTO OCYIIECTBISIETCS B3aUMOJICHCTBUE MEXKIY CTYJIEHTOM U
IpernoaaBaTesieM, MEXKAY CaMUMH CTYAEHTAMHU, ITPYNIIAMU CTYJIEHTOB; 3JIEMEHTHI JI€JIOBBIX WID,
«MO3TOBOM HITYPM» WM JUCKYCCHH 110 PACCMaTPUBAEMbIM BOIIPOCAM.

[TonHble BapuaHThI U1 1a00paTOPHBIX pabOT MPUBOJATCS B yUeOHO-METOJUUECKOM [TOCOOUN

Panees C.M. JIabopaTOpHBIiI MPAKTUKYM IO MPOTPAMMHUPOBAHHUIO | METOJ. yKa3aHHs. YIIbs-
HOBcK : Yul'V, 2014. 91 c.

Tema 1. IlepeMeHHble U 0230BbIe TUIIBI JAHHBIX.
Lens: mporpaMMupoBaHHue TUHEWHBIX U Pa3BETBILIIOMINXCS KOHCTPYKIMU A3b61ka Cr. OCBOEHHE CHCTEMBI
MPOrPaMMHUPOBAHHUSL.
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Bananue. g ynkuuu f(x) = xex +2sinx — 4| .X'3 — .X'2 | cocTaBUTh MPOrpamMMy MOCTPOEHHUS TabIH-

bl 3HAUCHUH QYHKIMH NP U3MeHeHnn aprymenta or 4A=-—5 no B=5 ¢ marom H = 0,1. 3naucnus

A, B u H 00bABUTH Kak KOHCTaHTHI B AupekTuBax #define. B xaxxqoil cTpoke BBIBOAWTH 3HAUCHHUE apry-
MEHTa U COOTBETCTBYIOIIEE €My 3HaueHne GYHKIUHN B (OPMAaTHPOBAHHOM BHUE C 4 3HAKAMHU I10CIIE 3aris-
toil. KpoMe Toro, B KOHIIE TaOJIUIBI HY)KHO HalledaTaTb OTIENBHOI CTPOKOH 3HaYeHHe, KOoTopoe Tpedy-
€TCsl BBIYMCIUTH B COOTBETCTBUY C MHAWBHYaJIbHBIM BapUaHTOM.

MeTtoaudecknue yka3aHus: OCHOBHOE BHHMAaHHE IOJDKHO OBbITH yIENEHO OCBOCHMIO Pa3BETBIAIOIINXCS
ANTOPUTMHUYECKHAX KOHCTPYKLIUH.

Tema 2. Boipa:keHust 1 onepatopsbl.

Lenb: mporpaMMupoBaHue HUKINYECKUX KOHCTPYKLIHUH si3pIka CH.

3amanume. g dyakmun u3 maboparopHoit paboTel Ne 1 cocTaBUTh MpOTrpaMMy TOCTPOCHHS TaOIUIIBI
3HAYCHUH (PYHKIMH, COCTOSIIYIO U3 7 CTPOK NMPU M3MEHEHHH apryMeHTa oT A 1o B. B kaxmoii ctpoke
TaONMIBI BEIBOAUTH 3HAYCHHE apTyMEHTa X M COOTBETCTBYIOIIEE eMy 3HaueHue (QYHKIUHU y B pOpMaTH-
POBaHHOM BHJIE C 4 3HaKaMH| IIOCIIE 3alATOW. B KOHIlE TaONHIBI BBIBECTH OTIEIHLHOW CTPOKOH cpeaHee
apupmeTHyeckoe Bcex 3HaueHud ¢yHkuuu. Kpome Toro, mporpamMmMa IOJDKHA ONPEAEINUTh, CKOJIBKO TO-
YeK ¢ KoopauHaTamu (X, y) U3 IMOJyYEeHHOH TaOIUIBl MonagacT BHYTPb 00JacTH, OTpaHUuYEeHHON (ury-
pO#, COOTBETCTBYIOIIEN MHAUBUIYAIbHOMY 3aJJaHUIO.

Metoandeckue yKa3zaHHsA: OCHOBHOE BHUMAaHHE JOJDKHO OBITh YNIEJIEHO OCBOEHMIO IIMKJIMYECKUX ajro-
PUTMHYECKUX KOHCTPYKIIMI.

Tema 3. Boruncienue 3HaYeHNH 31eMEeHTAPHBIX (YHKIUIA.

Lenb: BerarcieHne (C MOTPEIIHOCTEIO) 3HAYSHN cXoaammxcs psnoB Tetmopa.

3ananue. st panga aitas +...+ an + ..., WICHB KOTOPOTO BEYUCIAIOTCA 110 ()OPMYJTIE, COOTBETCTBYOIICH
WHAMBUIyaIbHOMY 3a/IaHUIO, MTOJICYUTATh CYMMY YJIEHOB psAaa ¢ TouHocThio 10 0.000001 u cymmy mep-
BbIX 10 uieHOB psaa.

Metoandeckne yka3aHUs: OCHOBHOE BHUMaHHE JOJDKHO OBITh Y/IEJIEHO OCBOCHMIO IUKJINYECKUX AJro-
PUTMHUYECKUX KOHCTPYKIIHI.

Tema 4. O0paGoTka nmocjae10BaTeJIbHOCTEI.

Llenp: 00paboTKa mociae0BaTeNbHOCTEH C HEM3BECTHBIM 3apaHee YHCIOM JJIEMEHTOB 0e3 MCIOJIb30Ba-
HUSI MAaCCUBOB U IMHAMHYECKHUX CTPYKTYD JaHHBIX

3ananue. BeIUNCINTG yKa3aHHbBIE B MHAWBUIYaJTbHOM BapHaHTE XapaKTEPUCTHKHU MOCIEI0BaTENbHOCTH,
BBOJMMOH C KJIaBHAaTyphl (0€3 MCIOJIBb30BaHHMS MAacCUBOB U NPOMEXKYTOUHBIX (aiyioB Il XpaHEHUS
BCEH IOCIIEeIOBATENbHOCTH), YUUTBHIBAsA, YTO SJIEMEHTHI IOCIEIOBATEIBHOCTH MOTYT OBITH BBEICHBI
TOJIBKO OJTUH pa3.

MeTtoandeckue yka3zaHHsA: OCHOBHOE BHUMAaHHE JIOJDKHO OBITH YJIEJIEHO OCBOEHMIO IMKJIMYECKUX ajro-
PUTMHUYECKUX KOHCTPYKIHUIA.

Tema 5. OnHoMepHBbIE MaCCUBBI.

Lens: mporpaMMHUpOBaHrE THITMYHBIX aJITOPUTMOB 00pabOTKH OJHOMEPHBIX MAaCCHBOB.

3aganue. TpeOyeTcs onpenenuTh MacCUB LIETbIX YKcen (Hanpumep, pasmepa 30), 3al0JHUTE €0 cayvai-
HBIMHU yuciamu (B nuamazone oT A no B, rae A u B 3agarorcs B nupektuBax #define) uiau BBeCTH €ro
3JIEMEHTHI C KJIaBHATYPbI M OTIPEAEITUTH €0 XapaKTEPUCTUKN B COOTBETCTBUHU C BAPHAHTOM.
MeTtoandecknue yka3aHWs: OCHOBHOE BHHUMAaHHUE IOJDKHO OBITh yZIEJIEHO OCBOEHHIO 0a30BBIX (MAacCHBBHI)
THUIIOB ¥ aITOPUTMOB PabOTHI C HUMH.

Tema 6. CopTHPOBKA ¥ MOMCK 3J1eMEHTOB B MaccHBe.

Lens: mporpaMMHupOBaHrE THITMYHBIX aJITOPUTMOB 00pabOTKH OJHOMEPHBIX MAaCCHBOB.

3aganue. TpeOyeTcs onpenenuTh MacCUB LIETbIX YKcen (Hanpumep, pasmepa 30), 3al0JHUTE €T0 cayvai-
HBIMH 4KcliaMH (B quamna3one oT A 1o B, riae A u B 3agatorcs B nupektuBax #define) uiau BBecTH €ro
3JIEMEHTHI ¢ KJIaBHAaTypbl. HaliTM MUHHUMAaNBHBIN 3JIEMEHT MacCHBa U3 BCEX 3JIEMEHTOB, 00J1aJarolux
cBoiictBoM Q. Bce anemenTsl MaccuBa, obnaaaromuye cBoiictBoM T, 3aMEHUTH Ha UX 0OpaTHBIE W300pa-
eHus (Hanpumep, 123 3amenuts Ha 321). OtcopTHpoBaTh MaccuB Mo Bo3pacTanuto. [locie uHMUIMATH-
3aLUHU ¥ KaXJ0ro peoOpa3oBaHus BEIBOAUTH MaccuB Ha sKkpaH. CoiictBa Q u T 3anaroTcs B BapuaHrax
3a/1aHusl.

MeTtoandeckue yKa3aHHs: OCHOBHOE BHHUMAaHHE IOJDKHO OBITh yIEJIEHO OCBOSHHIO 0a30BBIX (MAacCHBBI)
THUIIOB U QJITOPUTMOB PaOOThI C HUMH.

Tema 7. MHOroMepHble MACCUBBI.
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Lens: mporpaMMHPOBaHIE THIIMYHBIX aJTOPUTMOB 00pabOTKH ABYMEPHBIX MacCHBOB.

3apanue. TpeOyercs: ompenenuTh IByMEPHBIH MacCHB LIEJBIX 4yHced (HampuMmep, pasMepa 5x7), 3amo-
HUTH €T0 CIyYalHBIMH 4YHciamMH (B AmamazoHe oT A 1o B, rme A u B 3agarotcs B nupektuBax #define)
WIN BBECTHU €T0 3JIEMEHTHI C KJIABHATYphI U IPeo0pa30BaTh MaCCUB B COOTBETCTBUH C BAPUAHTOM.
MeTtoanyeckue yka3zaHHs: OCHOBHOE BHUMaHHE JOKHO OBITH yIIEIEHO OCBOSHHIO 0a30BBIX (IByMEpHBIC
MacCHBBI) TUIIOB U aJlTOPUTMOB pabOThI C HUMHU.

Tema 8. Yka3zarTesu u aapeca.

Llens: mporpaMMHUPOBaHIE THIIMYHBIX aJTOPUTMOB 00pabOTKH AUHAMHYECKHX MAacCCHBOB.

3apanue. TpeOyeTcs ompenenuTh ABYMEPHBIH AMHAMHYECKHH MAacCUB IIETBIX YHCEN W MpeoOpa3oBaTh
MacCHB B COOTBETCTBUH C BAPUAHTOM.

MeTtoandeckue yka3aHHs: OCHOBHOE BHUMaHHE JOJDKHO OBITh YAEIEHO OCBOCHHUIO AJITOPUTMOB PabOTHI €
JUHAMHYECKHMHU MacCHBAMHU.

Tema 9. MaccuBbl IepeMEHHOT0 pazMepa.

Llenp: mporpaMMHUPOBAaHUE THIIMYHBIX aJITOPUTMOB 00paOOTKM AUHAMUYECKHX MAaCCHBOB.

3aganue. TpeOyeTcs OompeneiuTh JBYMEPHBIH AMHAMHYECCKHN MacCHB IIETBIX YHCEN W MpeoOpa3oBaTh
MacCHUB B COOTBETCTBUU C BAPHAHTOM.

MeTtoandeckue yka3aHus: OCHOBHOE BHUMAaHHE JOJDKHO OBITh YAEJICHO OCBOCHHUIO aJIFOPUTMOB PabOTHI €
JTUHAMHYECKHMHU MacCHBAMHU.

Tema 10. CuMBOJIBI M CTPOKH.

Llenp: mporpaMMHUPOBaHHE TUITMYHBIX aJTOPUTMOB 00paOOTKU CTPOK.

3apanue. TpebyeTcs onpenenuTb XapaKTEPUCTUKU CTPOKH B COOTBETCTBHU C BAPHAHTOM.

Metoandeckue ykazaHUs: OCHOBHOE€ BHUMAHHUE JIOJDKHO OBITH YIEJICHO OCBOCHHUIO allTOPUTMOB PaOOTHI
CO CTPOKaMH.

Tema 11. AroputMsl BbljIeJIeHHS] BCeX CJIOB U3 CTPOKH-NIPeAJI0KEeHU .

Lenb: mporpaMMupoBaHue 0a30BBIX CTPYKTYp JaHHBIX s3bIka CH.

3aganne. TpeOyeTcs BBIACTUTH B CTPOKE-TIPE/UIOKEHHH S BCE CIIOBA, pa3zeicHHBIE CHMBOJAMH-
Pa3AEINTEISIMH « .,;:\n\t!?», 1 00paboTaTh BBIAEICHHBIE CJIOBa B COOTBETCTBUH C BAPUAHTOM 3aJaHusl.
Metoanveckne yKa3aHusi: OCHOBHOE BHUMAaHHE JIOJDKHO OBITh YENEHO OCBOCHHUIO 0a30BbIX (CTPOKH) TH-
TIOB U aJITOPUTMOB pabOThI C HUMHU.

Tema 12. Knaccol mamsati. PekypcuBHbIe a1ropuTMsl.

Llenp: mporpaMMHPOBAaHUE PEKYPCUBHBIX AJITOPUTMOB.

3ananue. TpeOyercsa onpeaenuTh MacCHUB LIETBIX Yncel (Hanpumep, pazmepa 30), 3aM0THUTD €ro CITydai-
HBIMH YHCJIaMU WJIM BBECTH €TI0 3JIEMEHTHI C KJIaBHATYPbI U OIMpPENEIUTh €r0 XapaKTePUCTUKH C ITOMO-
IBI0 PEKYPCHUBHOW (DYHKLIMH B COOTBETCTBUHM C BApUAHTOM 3aJaHus. [IpoBepKy NpaBUIIBHOCTH pe3yJibTa-
Ta MPOBECTH C MOMOIIBIO CPABHEHHSI PE3YIIbTATOB UTEPATHBHON M PEKYPCUBHOM (DYHKITHIA.

Metonnveckne yKa3aHWsi: OCHOBHOE BHHMaHHE JIOJDKHO OBITH YJIENEHO OCBOSHHIO PEKYpPCHBHBIX ajro-
PUTMOB.

Tema 13. TexcToBbIe ¢aiinbl.

Lens: mporpaMMupOBaHNE THITMYHBIX aJITOPUTMOB.

3aganue. Boyienute B TekcToBOM (ailiie Bce CIIOBa, paslesIeHHbIE CHMBOJIAMHU-Pa3AeIUTEIIMU
«_.,;:\n\t!?», u Bce cioBa, obnanaronire cBOMCTBOM (Q, IOCTPOYHO 3aMKCaTh B PYrOd TEKCTOBBIN (hail.
CsaoiicTa Q 3a1a10TCsl B MHAWBUAYATbHBIX BApHAHTAX.

MeTtoanyeckne yKa3aHusi: OCHOBHOE BHUMAaHHE JIOJDKHO OBITh YETICHO OCBOCHUIO aJITOPUTMOB PabOTHI €
TECTOBBIMH (paiinamu.

Tema 14. J/IBouuHbIe (haiiabl.

Lens: mporpaMMupOBaHNE TUITHYHBIX aITOPUTMOB.

3aganue. Pazpaborarh nporpamMmy, peanu3yrollyro npocTeiiinyto 6a3y JaHHBIX, C YKa3aHHBIMU (DYHKIIH-
SMU.

Meroanyeckne yKa3aHHs: OCHOBHOE BHUMAaHHE JOJDKHO OBITH yJIENICHO OCBOCHHUIO aJlTOPUTMOB PAaOOTHI €
JBOWYHBIMHU (aiiiamu.

Tema 15. butbl namsTu.

Lenb: nporpaMMHpOBaHUE TUIIUYHBIX aJITOPUTMOB.

3amanrwme. IlycTs UMeeTCss HEKOTOPOE 1-DJIEMEHTHOE MHOKECTBO IebIx gucen M (10<n<20), smeMeHTHI
KOTOPOTO 3alycaHbl B MacCUB pa3Mepa 71 (3JIeMEHThI MacCHBa MOMAapHO pa3anyHbl). TpedyeTcs B TeKCTO-
BBIN (haiiyn 3amucarh MOCTPOYHO BCE TaKHeE MOJMHOKECTBA MHOKECTBA M, KaXK0€ U3 KOTOPBIX COOEPKUT
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XOTS1 OBl OJTUH 3JIEMEHT, obnaaatrommid cBoiictBoM Q. CBoiicTBa Q yKa3aHbl B MHAMBUAYAIBHBIX BapUaH-
Tax.

MeTtoandeckue yKa3aHHs: OCHOBHOE BHUMAaHHE JOJDKHO OBITh YAEICHO OCBOCHHUIO AJITOPUTMOB PabOTHI €
OMTaMH TAMSTH.

Tema 16. JInneiiHbIe CINCKH.

Llens: mporpaMMHUPOBaHKE THIIMYHBIX aJITOPUTMOB 00pPaOOTKU CIIMCKOB.

3ananue. MMeeTcsi TEKCTOBBIA (Dail ¢ LENBIMH YnciaMu. TpebyeTcsl cHavyala BCE YMCIA U3 JAHHOTO
¢aiina 3amucarh B JTUHEHHBIN CITUCOK. 3aTeM HAWTH KOJIMYECTBO 3JIEMEHTOB B JTMHEHHOM CITMCKE, 00Ja-
naromux cBoiictBoM Q. Ilocne uero ymainuTh M3 CHMcKa BCEe 3JEMEHTHI, oOianaromue cBoHCTBOM T.
CaoiictBa Q u T yka3aHbl B MHINBHAYaIbHBIX BapuaHTax. [locie kakaoro mpeoOpa3oBaHus IMHEHHOTO
CIIMCKA BBIBECTH €r0 Ha 3KpaH (II0CIIE 3aI0JIHEHHS U II0CIIE YAAJICHUS 3JIEMEHTOB).

Metoandeckue yKazaHHs: OCHOBHOE BHUMAaHHUE JIOJDKHO OBITH YAEICHO OCBOSHHIO 0a30BBIX (yKa3aTelnw,
CCBIIKH) THUIIOB M aITOPUTMOB pabOTHI C HUMHU.

Tema 17. Crexku, ouepenn.

Lenb: mporpaMMHUpPOBaHNE TUITMYHBIX aJTOPUTMOB 00pabOTKH CTEKOB B OUepeicH.

3apanue. Mimeercss TeKcTOBBIM (aiiy ¢ menpiMu 4mcinaMu. TpeOyeTcs cHavyala Bce YHCIa U3 JaHHOTO
¢haiina 3ammcaTh B TMHEWHBIA CIIHCOK (CTEK, 09epe/ib). 3aTeM HANTH KOJUYECTBO SJIEMEHTOB B TMHEHHOM
criucke, obmanaronux cBoiictBoM Q. [Tocie yero yaamuTh U3 CIIUCKA BCE JIEMEHTHI, 00JIaarolIue CBOM-
ctBoMm T. CpoifctBa Q u T ykazansl B MHAMBHAYaJIbHBIX BapuaHTax. [locne kaxxmoro mpeoOpa3oBaHUs
JIMHEHHOT'O CIIMCKA BBIBECTH €r0 Ha HKPaH.

MeTtoandeckne ykazaHUs: OCHOBHOE BHUMAHHUE JTOJDKHO OBITh yJEJIEHO OCBOCHHUIO 0a30BbIX (yKa3aTemH,
CCBUIKH) THIIOB U aJlTOPUTMOB pabOThI C HUMH.

Tema 18. /IBouuHbIe 1epeBbsi.

Llenp: mporpaMMHUPOBAaHUE TUIIMYHBIX aJITOPUTMOB 00pabOTKU AE€PEBHEB.

3ananue. MMeeTcs TEKCTOBBIN (aiin ¢ m300pakeHHeM eNbIX uucen. TpedyeTcs cHadana BCe Yuciia U3
JlaHHOTO (haiiia 3amucaTh B JBOMYHOE JepeBO. 3aTeM 00padoTaTh JIEPEBO B COOTBETCTBHHU C 33 aHUEM.
MeTtoandeckne ykazaHUs: OCHOBHOE BHUMAaHHUE JOJDKHO OBITH yJEJICHO OCBOCHHUIO 0a30BbIX (yKa3aTelnH,
CCBIJIKM) TUIIOB U aITOPUTMOB pabOTHI C HUMH.

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

KypcoBble 1 KOHTpOJIbHBIE PA0OTHI HE MPEAYCMOTPEHBI YUEOHBIM IIIIAHOM JAUCLIUILITUHBL.
9. HEPEYEHbB BOITPOCOB K OK3AMEHY

1. TlepemenHsle u 6a30Bble TUIBI JaHHBIX s3bIka Cu. Apudmernueckue onepanuu. OnepaTop
MPUCBAaWBaHUSI.

2. Omnepanuu OTHOUIEHHS U JIOTHYECKHUE onepanuu. Onepauu HHKPEMEHTA U IEKPEMEHTA.

KoHncrantsl B si3bike Cu (CUMBOJIMYECKUE U TUITU3UPOBAHHBIE).

VYcnoBHBIN onepaTop. YCIOBHBIM ornepaTop ¢ Tpems onepanaamu. Omneparop nepekirova-

tenb. OnepaTopsl LUKJIA.

OxHOMEpPHBIE MACCUBBI: OMMCAHNE, HMHUIIUATU3AIIHS, CIIOCOOBI 00pa0OTKH JaHHBIX.

JIByMepHBbIE MACCUBHI: OMMCAHUE, MHUIIUATH3AIHS, CTIOCOOBI 00pabOTKU JaHHBIX.

VYkazarenu u aapeca. YKazaTelau ¥ apryMeHThl QYHKITUH. YKa3aTen U MacCUBBHI.

JlnHamudeckre MacCUBHI (OJIHOMEPHBIE U IByMEPHBIE).

[IpencraBnenne cumBoiabHON uHpopmanmu B OBM. CumBonbl B sizbike Cu. OCHOBHBIC

¢byHKIMU 17151 paboTHI C CUMBOJIAMHU.

10. Ctpoku B si3bike CH, crocoObl 3amanusi cTpoku. OCHOBHbBIE (DYHKIIMH JJIsi pabOThI CO CTPO-
KamH.

11. Ctpykrypsl. MaccuBsl cTpyktyp. OO0beIuHeHuUs.

12. ®ynkuuu B s3pike Cu. Kiaces! namsitu. Pexypceus.

13. CtanmapTHbIN BBOA U BBIBOJ CUMBOJIOB M CTPOK.

14. ®opmatHbIii BBOJ U BBIBO/I.

B w

LR
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15. TexctoBbie (aitnbl B si361ke Cu. OCHOBHBIE (DYHKITHH.

16. Beijienenue ciioB U 9KMCeN U3 TEKCTOBBIX (pailiioB.

17. Cozmanue MaTpuIl ¥ TaOJIHIl B TEKCTOBBIX (paiiax.

18. JIBonunsle ¢aiiisl B si3bike Cu. OCHOBHBIC (PYHKITUH.

19. ®yHKIMK TPOU3BOIBHOTO JOCTYTA B TBOMYHEIX (haiinax. [Ipumeps! peanusanuu.

20. Co3nanue Tabmuil B 1BOMYHBIX ¢aiinax. [IpeobpazoBanue Tabauil.

21. butel namsATH, OCHOBHBIE IPEOOPA30BaHMSI OUTOB.

22. JIuHeliHbIe OJTHOCBSI3HBIE CIUCKHU: J00aBJIEHHE 3JEMEHTa B CIHCOK, yIalleHue, MOMCK dJie-
MEHTA.

23. Cteku, ouepeau: 100aBICHUE JIEMEHTOB, 00padOoTKa, y1ajJcHue.

24. JInneiinbple ABYCBSI3HBIC CIIUCKU: T00ABIECHUE JIEMEHTA B CIIMCOK, y/IaJeHue, MTOUCK JJIEMEH-
Ta.

25. bunapusle aepeBbs. MneanbHo cOamaHCHpOBaHHBIE IEPEBBS: CO3AaHUE, AOOABICHHE dJe-
MEHTa, MPOBEpKa Ha UeaTbHYyI0 cOATaHCUPOBAaHHOCTb.

26. bunapusle epeBbs. JlepeBbs noucka: cozgaHue, 100aBICHUE U yAaJICHUE dJIEMEHTA.

27. Anroputmbl paboThI ¢ LETBIMUA YKcIaMH: paboTa ¢ nudpaMu B 4YHUCIe, pa3IOKEHUE HaTy-
pabHOIO YKCiia Ha IPOCThIE MHOXKUTENH, IPOBEPKA HAa IPOCTOTY, anroputMm EBkiunga.

28. Briuucienue sneMeHTapHbIX QyHKIMit cpeactBamu IBM: sin x, cos X, €*, In x. [Ipumep pe-
aNnu3aluu.

29. Ilouck s1eMeHTa B MACCUBE: JIMHEWHBII MOUCK, TOUCK ¢ OapbepoM, ABOUYHBIN MTOKCK.

30. DddexkTuBHBIC ATOPUTMBI yIATICHHS SJICMEHTOB U3 MACCHBA.

31. Anroput™m npeoOpa3oBaHHs >JIEMEHTOB MacCHBa OTHOCUTEIBHO OCEBOIO 3JeMEHTa (C Jiu-
HEWHOM CJIOKHOCTBIO).

32. TIpocreiite COPTUPOBKH MaccHBa: METOJI MPSIMOTO BbIOOpA, COPTUPOBKA MAacCHUBA WHIECK-
COB Ha OCHOBE METO/1a IIPSIMOT0 BbIOOpA.

33. IIpocreiine COPTUPOBKH MACCHBA: METO/ BCTaBKH.

34. Tlpocreiile cOpTUPOBKU MaccHBa: OOMEHHasi COPTUPOBKA, IIeHKepHasi COPTUPOBKA.

35. CneunasibHblE COPTUPOBKH: COPTUPOBKA MOICUETOM.

36. DddexTuBHBIC ANITOPUTMBI YJIATEHUS] CHMBOJIOB U3 CTPOKH.

37. Db dekTUBHBINA aNrOPUTM MOJCYETAa YUCITA CUMBOJIOB CTPOKH, MPUHAICKAIINX 3aIlaHHOMY
MHO>KECTBY.

38. DddekTuBHBINA aNTOPUTM TOJCYETAa YACTOTHI BXOXKIEHHUS KaXJIOTO CHMBOJA U3 TaOIHUIIBI
ASCII B cTpoky.

39. D¢ dexTuBHBIE ANTOPUTMBI BBIIECTICHUS BCEX CIOB U3 CTPOKU-IIPEITIOKEHHSL.

40. D¢ dexTuBHBIE COPTUPOBKU: OBICTPasi COPTUPOBKA.

41. AnropuT™M reHepupOBaHUs BCEX NEPECTAHOBOK N-2JIEMEHTHOIO MHOXKECTBA.

42. AnroputM ObICTpOro (OMHAPHOTO) BO3BEACHHUS B CTEIIEHb.

43. AnropuTMmbl OBICTPOr0 KOMUPOBaHUs (ailyioB ¢ moMolIbio Oydepa.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

HasBanue pa3znenos u Bun camocTosTensHOM paboTHI O6vem | @opma KOHTPOJIS

TeM B Hacax

1. [lepemennsbIe 1 [IpopaboTka yueOHOr0 MaTepuaia, 6 OK3aMeH, IPoBepKa Jia-

0a30BbI€ THITBI JAHHBIX MOJIrOTOBKA K cllaue 3K3aMeHa 0opaTopHBIX padboT, Ipo-
BEpKa pPelICHUs 3314

2. Beipaxenus u oriepa- | IIpopaboTka yaeOHOTO MaTepuara, 6 DK3aMeH, MpoBepKa Jia-

TOPBI MOJIrOTOBKA K cllaue dK3aMeHa 00opaTopHBIX paboT, Ipo-
BEpKa peLICHUs 3a/1a4

3. Breruncienue 3nadeHuit | [IpopaboTtka yaeOHOTO MaTeprana, 6 DK3aMeH, MpoBepKa Jia-

9JIEMEHTapHBIX QYHKIMH | TMOATOTOBKA K CAa4ye HK3aMeHa 00opaTopHBIX paboT, Ipo-
BEpKa peLICHUs 3a/1a4
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4. ObpaboTka mociaeno- [IpopaboTka ygeOHOTO MaTepurana, 6 DK3aMeH, MpoBepKa Jia-
BaTeNbHOCTEN nabopaTopHbie pabOThI, TOArOTOBKA 0opaTopHBIX paboT, Ipo-
K cJlade IK3aMeHa BEpKa pelIeHns 3a1a4
5. OnaomepHbie MaccuBhl | [IpopaboTka yaeOHOTO MaTepuana, 6 DK3aMeH, IpoBepKa Jia-
n1abopaTopHbIe PabOTHI, MOATOTOBKA 0opaTopHBIX paboT, Mpo-
K cAaye SK3aMeHa, pelieHue 3a1a4 BEpKa pelICHus 3a/1a4
6. CopTuUpoBKa 1 MIONUCK [IpopaboTka ygeOHOTO MaTepurana, 6 DK3aMeH, MpoBepKa Jia-
2JIEMEHTOB B MaCCHBE nabopaTopHbIE padOTHI, MOATOTOBKA OopaToOpHEIX padboT, IPo-
K cAade SK3aMeHa, pelieHue 3a1a4 BEpKa pelIeHus 3a/1a4
7. Muoromepubie maccu- | [IpopaboTka ydeOHOro MaTepuarna, 6 DK3aMeH, MpoBepKa Jia-
BBI nabopaTopHbIE pabOTHI, MOATOTOBKA 0opaTOpHEIX padboT, IPo-
K cJlaue DK3aMeHa, pelIeHue 3a1a4 BEpKa pelIeHns 3a1a4
8. Ykazatenu u aapeca [IpopaboTka yueOHOr0 MaTepuana, 6 DK3aMeH, MpoBepKa Jia-
J1a00paToOpHbIC PabOTHI, MOATOTOBKA OopaTopHBIX paboT, mpo-
K cJlaue DK3aMeHa, pelIeHue 3a/1a4 BEpKa pelIeHns 3a1a4
9. Maccussl nepemeHHo- | [Ipopabotka yaeOHOTO MaTepHaa, 6 OK3aMeH, MpoBepKa Jia-
ro pazmepa nabopaTopHbie pabOTHI, TOArOTOBKA 0opaTopHBIX paboT, Ipo-
K cJlade IK3aMeHa BEpKa pelIeHns 3a1a4
10. CuMBOJIBI U CTPOKHU [IpopaboTka yaeOHOTO MaTepurana, 6 OK3aMeH, poBepKa Ja-
J1a00paTopHbIC PabOTHI, MOATOTOBKA OopaTopHBIX paboT, mpo-
K cAiaye 9K3aMeHa, peleHue 3a1a4 BEpKa pelICHUs 3a/1a4
11. Anropurmel pazbue- | [Ipopabotka yaeOHOTO MaTepHaa, 6 DK3aMmeH, MpoBepKa Jia-
HUS CTPOKH Ha JIEKCEMBI | J1abopaTOpHBIE padOTHI, TOJTOTOBKA OopaTopHEIX padoT, Ipo-
K ciade SK3aMeHa, peleHre 3a1a4 BEpKa pelIeHus 3a/1a4
12. Knaccel mamsitu. Pe- | [IpopaboTka yueOHOTO MaTepuaia, 6 Dk3ameH, IpoBepKa Jia-
KYPCHBHBIE aJITOPUTMBI nabopaTropHbie paboTHI, MOATOTOBKA OopaTopHBIX padoT, po-
K cJlaue DK3aMeHa, pelleHue 3a/1a4 BEpKa pelIeHns 3a1a4
13. TexcToBble (aiiiabl [IpopaboTka yueOHOTO MaTepHasia, 6 OKk3aMeH, IpoBepKa Jia-
J1a00paTopHbIe PabOTHI, MOATOTOBKA OopaTopHbIX paboT, Ipo-
K cJlaue K3aMeHa, peleHue 3a/1a4 BEpKa pelIeHns 3a1a4
14. JIBonunsie haiiinbt [IpopaboTka yueOHOro MaTepuaia, 6 OK3aMeH, IPOBepKa Jia-
J1a00paTopHbIe PabOTHI, MOJATOTOBKA OopaTopHbIX paboT, Ipo-
K cJlaue DK3aMeHa, pelleHue 3a/1a4 BEpKa pelIeHns 3a1a4
15. butsl namsitu [IpopaboTka yueOHOro MaTepuaia, 6 OK3aMeH, IPoBepKa Jia-
J1a00paTopHbIe PabOTHI, MOJATOTOBKA OopaTopHbIX paboT, Ipo-
K ciade SK3aMeHa, pelleHue 3a1a4 BEpKa pelIeHus 3a/1a4d
16. JIuneitHple ciucku [IpopaboTka yueOHOr0 MaTepuaia, 6 OK3aMeH, IPoBepKa Jia-
nabopaTropHbie pabOTHI, MOATOTOBKA OopaTopHBIX padoT, mpo-
K ciaye DK3aMeHa, pelieHue 3a1a4 BEpKa pelIeHus 3a/1a4
17. Ctexn, ouepenu [IpopaboTka ygeOHOTO MaTepurana, 6 DK3ameH, MpoBepKa Jia-
nabopaTopHbIe PabOTHI, MOATOTOBKA OopaTopHBIX padoT, mpo-
K cAade 9K3aMeHa, pelieHue 3a1a4 BEpKa pPeLICHUs 3a/1a
18. JIBonmuHbIE AEPEBBS [IpopaboTka yueOHOTO MaTepurana, 14 DK3aMmeH, MpoBepKa Jia-

nabopaTopHEIE pabOTHI, MOATOTOBKA
K cJlaue DK3aMeHa, pelleHue 3a/1a4

OopaTopHbIX paboT, Ipo-
BEpKa pelIeHUs 33124
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11. YHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE JIUC-

HUITJINHBI
a) Cniucok peKoMeHyeMoil JIuTepaTypbl
OCHOBHAasl
1. PanieeB C.M. IIporpammupoBanue Ha s3bike Cu : yue0. mocobue. YibsHoBck : Yial'VY, 2015.

2.

319c.

Panees, C. M. [IporpammupoBanue Ha si3bike Cu : yueOHOe ocobue 1ist By30B / C. M. Pare-
eB. — Camnxkr-IlerepOypr : Jlanb, 2022. — 332 c¢. — ISBN 978-5-8114-8585-7. — Texkcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL.:
https://e.lanbook.com/book/193320

. Epmuna, M. A. Madopmatuka u nporpaMMupoBaHie. ABTOMATHU3ALUS PEIICHUS MPHKIIA-
HBIX 337124 : yuyeOHoe mocooue / M. A. Epmuna, /[. A. Epmun. — Cankr-IlerepOypr : CaHkT-
[TerepOyprckuii rocy1apcTBEHHBI YHHUBEPCHTET NPOMBIIIICHHBIX TEXHOJIOTUH M JW3aliHa,
2020. — 111 c. — ISBN 978-5-7937-1888-2. — Tekcr : anekTponHsIii // Lludpooit 0o6pazo-
BatenbHbIN pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/118378.html

AOIMOJIHUTEC/IbHAA

1.

[Toguebecosa, I'. b. AGcTpakTHast M KOMIIbIOTepHas anreOpa: npaktukym / I'. b. [Togunebeco-
Ba. — DJIEKTPOH. TEKCTOBbIE NaHHble. — Yensaounck : KOxxHOo-Y panbckuil rocyjapcTBEHHBIM
ryMaHuTapHo-neaarorundeckuii yuusepcurer, 2016. — 125 c. — 978-5-906908-47-6. —
Pexxwum noctyna: http://www.iprbookshop.ru/83852.html

breikos, C. B. IlporpammupoBanue : y4eOHUK u TpakTukyMm ansi By3oB/ C. B. 3bikoB. —
Mocksa : U3natensctBo FOpaiit, 2022. — 320 c. — (Bsicmee obpazoBanue). — ISBN 978-
5-534-02444-9. — Texkcr : anexTpoHHbIH / OOpa3oBaTensHas miatgopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/489754

yueOHO-MeTOoAnYecKas

1. PaneeB C.M. JlabGopaTopHblii IPAaKTUKYM 110 IPOrpaMMHUPOBAHUIO : METOA. yKa3aHus / Pa-

ueeB Cepreid Muxaiinosuy; Ynl'Y, ®MulT. - VabsHosck : Yul'V, 2014. - Umeercs neu.
aHajgor. - OIeKTpoH. TekcrtoBele gnaH. (1 ¢ain : 757 Ko6). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/479.

. PanteeB C. M. Meroanueckue yka3zaHUs Il CAMOCTOATENbHOM pabOThl CTYJEHTOB IO JTHUC-

mumuHe «MHpopMaTuKa U mporpaMMHpOBaHUe» JUIsl CTyIeHTOB crienuanbHocTei 10.05.01
«Komnerotepnast 6e3onacHoctb» U 10.05.03 «Mudpopmanrionnass 6€30MacHOCTh aBTOMAaTH-
3upoBaHHBIX cuctem» / C. M. Panees. - YabsHoBck : Yal'V, 2022. - 9 c. - HeonybnukoBas-
HbIi pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13098.

CornacoBaHo:
Benymuii cnermmanuct Hb Val'V / Tepexuna JLLA. / ﬂ'b _/__04.05.2022 /
JIOJDKHOCTH COTPYIHUKA HAYYHOW OHOIMOTEKH DdUO IIOIITHACH nara
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0) [IporpamMmMHoOe o0ecrieuenmne
s 06pazoBaTeNbHOTO MpoIecca Mo JaHHOM TUCHUIUIMHE Heo0X0auM cTanroHapHsblil kinace [1K
C YCTaHOBJIGHHBIM CIICAYIONIMM POTPAaMMHBIM 00€CTICYCHHEM:
- oneparmonHas cpena OC Windows/Linux;
- cucTeMsbl porpammupoBanus Ha sa3bikax Cu/C++ (Code::Blocks).
B) [Ipodeccuonasibubie 0a3b1 JAHHBIX, HHPOPMALUOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IIndposoii oOpazoBarenbHbIi pecypc IPRsmart : anmekTpoHHO-OMOIMOTEUHAST CUCTE-
ma : cadt / OOO Komnaums «A#l Ilm Ap Memma». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma: nmjisi 3aperucTpup. MoJb30BaTesieid. - TeKcT :
AIEKTPOHHBIN.

1.2. O6pasoarenshas miardgopma IOPAWT : o6pa3oBaTelbHblil pecype, JNEKTPOHHAS
6ubamorexa : caiir / OO0 Dnexrponnoe m3arensctBo IOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum goctymna: Juist 3aperucTpup. mojib30BaTenei. - TeKCT : AIeKTPOHHBIN.

1.3. ba3a nannbix «3nexkrponHas oubnuoreka rexuuyeckoro BY3a (3bC «KoncynpTant
CTYJEHTa») : 3JEKTPOHHO-OmbnuoTeunas cucrema : caiit / OOO Ilonmurexpecypc. — Mockaa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctymna: ans 3aperu-
CTpuUp. nonb3oBareneil. — TeKCT : 37eKTPOHHBIM.

1.4. KoHcynbTaHT Bpada. DICKTPOHHAS MEIUIIMHCKAsE ONOIHMoTeKa : 0a3a NaHHBIX : CAT /
OOO Beicmias mkoia OpraHu3alMd U YIpaBJICHUS 3ApaBOoOXpaHeHueM-KoMIUIeKCHbI Meau-
IMHCKUI KOHCAITUHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum gocryma:
JUTSL 3apETUCTPUP. MOJIb30BaTeNei. — TeKCT : AIIeKTPOHHBIH.

1.5. bonbmias MeauinHcKas OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs! CUCTeMa : CalT /
OOO byxkan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocrymna:
JUISL 3apETUCTPUP. MOJIb30BaTeNEh. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlans : anexTpoHHO-0MOMMOoTEeyHas cucteMa : cailt / OO0 ObC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexxum moctyma: st 3aperucTpup. moJib-
30BaTesIed. — TeKCT : DIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3J1eKTpoOHHO-0nOMMoTeyHas cucreMa : cait / OO0 3HaHuyMm. -
Mockaa, [2022]. - URL: http://znanium.com . — PexxuM gocTtyma : ajs 3aperucTpup. Mojb30Ba-
Tenen. - TeKCT : 2JIeKTPOHHBIM.

1.8. Clinical Collection : HayuHO-uH(popMarronHas 6a3za nanHbix EBSCO // EBSCOhost

[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e978281917e1%40sessionmgrl02 . — Pexum gocTyma : A aBTOPHU3. MOJIb30-
Barenen. — TeKCT : 3JIEeKTPOHHBII.

1.9. ba3a nanubIX «Pycckuii Kak HHOCTPaHHBIN : AIIEKTPOHHO-00pa30BaTeNbHBIN pecypc
JUIsl MHOCTpaHHbIX cTyneHToB : calt / OOO Kowmmnanus «A# Ilu Ap Meaua». — Capatos,
[2022]. — URL: https://ros-edu.ru. — Pexxum noctymna: 1uis 3aperucTpup. noib3onaresnein. — Tekct
: DJIEKTPOHHBIMN.

2. Koncyabrantllinioc [D1ekTpoHHBIN pecypc]: cpaBouHas mpaBoBas cucrema. /OO0
«Koncynprant [Imtocy - DnektpoH. naH. - Mocksa : Koncynprantllnroc, [2022].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. baza nanubIX nepuoanueckux m3ganui EastView : snexktponubie xypHaisl / OO0
NBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyna :
JUJIS aBTOPHU3. TOJIb30BaTeNe. — TEKCT : AJIEKTPOHHBIMN.

3.2. eLIBRARY.RU: nHay4nas snextpoHHas o6ubnuoreka : caiit / OOO Hayunas Dnek-
TpoHHas bubmmoreka. — Mockga, [2022]. — URL: http://elibrary.ru. — Pesxum noctyna : s aB-
TOPU3. I0JIb30BaTENIeH. — TEKCT : 3JIIEKTPOHHBII

3.3. DnekTponHas 6ubimoteka «M3marensckoro goma «I'pedernukoB» (Grebinnikon) :
anekTpoHHast Oubmuoreka / OOO W] I'pebennuxoB. — Mocksa, [2022]. — URL:
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https://id2.action-media.ru/Personal/Products. — Pexxum goctyma : 1l aBTOpH3. MMOJIB30BATEICH.
— TeKCT : 3IEeKTPOHHBIMU.

4. ®enepanbHasi rocylapcTrBeHHasi uHpopManuoHHas cucrema «HaunmonanbHasi
3JIeKTPOHHAsI OMOJIMOTeKa» : AJIeKTpoHHAas Oubauoteka : caiit / ®I'BY PI'b. — Mockasa, [2022].

— URL: https://H36.pd. — Pexxum goctyna : U1 mosib3oBaTeneit HayuHoi oubmmnorexku. — Tekcr :
3JIEKTPOHHBIN.
5. SMART Imagebase : HayuHo-uHOpMarmonHas 6a3a nanasix EBSCO // EBSCOhost
[moprain]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2{f8c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexxum poctyna : sl aBTOpPUS3.
noJib3oBarenei. — M3o0pakeHue : 3JeKTPOHHBIE.

6. ®enepanbHble HHPOPMALHOHHO-00Pa30BaTe/IbHbIE MOPTAJIBI:

6.1. Eaunoe okHO jiocTyma K 00Opa3oBaTelbHBIM pecypcaM : (enepalbHbIil moprai . —
URL: http://window.edu.ru/ . — TeKCT : 3I€KTPOHHBIH.

6.2. Poccuiickoe oOpa3oBanue : henepanbHblii nopran / yupeaurenb OIAY «DULTO».
— URL: http://www.edu.ru. — TekcT : 3JIeKTpOHHBIHA.

7. Oopa3oBaresibHbIe pecypebl Yal'y:

7.1. DnexrponHast bubnmmoreynas cucrema Y'Y : Moayib «DneKTpoHHast OnOInoTeKay
ABUC Mera-ITPO / OO0 «Jlara Dkcnpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUTS TTOJIb30BaTeNei HaydYHOH OMOMMoTeKH. — TeKCT : 3JIeKTPOHHBIH.

CorJiacoBaHo:

Bamecturens Hayanpauka YU TuT /Kinodykosa A.B. _ . / 04.05.2022
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12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUITJIMHBI

Aynutopust -3/316. Aynuropus 1isi TIpOBEACHUS JEKIIMOHHBIX, CEMUHAPCKUX U MPaKTH-
YECKHX 3aHATHUM, TEKYIIETO KOHTPOJIA U MPOMEXKYTOUHOW aTTECTAllMU, TPYIIIOBBIX U UHIUBUTY-
QITBHBIX KOHCYJIbTalMi. KOMITIEKT IEpeHOCHOTO MYyJIbTUMEANIHOTO 000pyI0BaHUs: HOYTOYK C
BBIX0JIOM B MHTEpHeT, 3KpaH, npoektop, Wi-Fi ¢ noctynmom B UuTepuer, DUOC,3BC. 432017,
YbsiHOBCKasi 001acTh, T. YIIBSIHOBCK, yiI. Habepexnas pexku Ceusiry, a. 106-3 xopiryc

Aymutopus -3/118. Aynuropus ajis poBeACHUS 1a00OPaTOPHBIX U MPAKTHUUECKUX 3aHs-
TUN, TEKYIIET0 KOHTPOJISI U TPOMEKYTOUHON aTTeCTallUuM, TPYIIOBBIX U UHIUBUAYaJIbHBIX KOH-
cynbranii. 15 kommnerotepoB, Wi-Fi ¢ moctynom k cetn «HMuteprery», DUOC,9BC. IIpoekTop,
skpaH. 432017, YnpsHOBCKasi 00J1acTh, T. YIbIHOBCK, yi. Habepexnas peku Cpusiru, 1. 106-3
KOpIyC

Aynuropus -230. Ayauropust Uisl CAaMOCTOATEIbHOU paboThl. AyIUTOpUS YKOMILIEKTO-
BaHa YYEHUUYECKON Mebenbto. 16 mepcoHanbHbIX KOMIbIOTEpOB. 432017, YinbaHoBckast 001acTh,
r. YabsiHOBCK, p-H JKenesHnonopoxHsiid, yi. HaGepexnas p. Cusiru, Ne 106-1 kopmyc

Aynuropus -237. UnuTanbHbIi 3251 HAy4YHOU OMOTMOTEKH C 30HOW ISl CAaMOCTOSITENbHOM
paboThl. AyaAUTOpHUS YKOMILJIEKTOBaHA YuyeHWYECKOM MeOenbo. KommbloTepHas TexHUKa, Tele-
BH30p, dKpaH, npoekTop. Cron mis nun ¢ OB3. 432017, YassHOBCcKas 001acTh, I'. Y JIbSIHOBCK,
p-1 XKenesnonopoxusiid, yin. Habepexnas p. Cusiru, Ne 106-1 xopmyc.

Peanuzanus nporpaMMbl AUCHUILTUHBI TpeOyeT HaU4us yueOHoi nadoparopuu. O6opy-
JoBaHUE y4eOHOW abopaTOpHH: 1MOCaJOYHBIE MECTA MO0 KOJIUYECTBY CTYIEHTOB. TexXHHUYECKHUE
cpeacTBa 00yueHus: KOMIBIOTEPHI C JIMIEH3UOHHBIM IPOrPAMMHBIM 00€CIICYCHHEM

- onepaunoHHas cpena OC Windows/ Anbt PaGouas cranuus §;
- cucTeMbl iporpamMmMupoBanus Ha sa3bikax Cu/C++ (Code::Blocks, Visual Studio).

13. CHEIIMAJIBHBIE YCJIOBUSA AJS OBYYAIOIIIUXCSA C OTPAHUYEHHBIMUA
BO3MOKHOCTAMMH 310POBbS

B cnyuae HeoOxoaumMocTH, 00y4arOIMMCs U3 YUCIIa U] C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
37I0pOBBS (I10 3asBJICHUIO0 O0YYAIOIIMMCS) MOTYT MPEJIaraTbCs OJTHU U3 CIAEAYIOIINX BapHAHTOB
BOCTIpUATHS UH(GOPMALIUU C YIETOM HX WHANBUAYAIbHBIX ICUXO(DU3MUECKUX BO3MOKHOCTEH:

— Ui JIMI ¢ HAapyIICHUeM 3peHHUs: B GopMe IEKTPOHHOTO JOKYMEHTA, WHAUBHIyaIbHbIE KOH-
CYJIbTAIlUU C TPHUBJICYCHUEM THQIOCYPIOIIEPEBOIINKA, WHIANBUIYAIbHBIC 3aaHUS U KOH-
CyJbTaINS;

— I JUI] C HApYIIEHUEM cllyXa: B (popMe DIEKTPOHHOTO JOKYMEHTA, HHINBUIYalbHbIE KOH-
CYJIbTAIlUU C TIPUBJICYCHUEM CYpJONEPEBOIUNKA, WHIAUBHIYAIbHBIC 3aJaHHUsI W KOHCYJIbTA-
IS,

— Ui JUI] C HapyIIeHHWEM OTIOPHO-ABUTATEIHHOTO amnmapara: B GopMe JEKTPOHHOTO TOKYMEH-
Ta, MHIUBUTyAJTbHBIC 3a/IaHUS U KOHCYJIbTAIIHSL.

B ciyyae HE0OXOAMMOCTH UCHONIB30BaHUS B YUEOHOM Mpoliecce YaCTHYHO/MCKIFOYUTEIHHO
JTMCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTH, opranu3anus padotsl [ITIC ¢ oOydarommmucs ¢
OB3 u uHBanMIaMu MpeIycMAaTPUBAETCS B DIIEKTPOHHOW HH(MOPMAIMOHHO-00pa30BaTeNbHOM
Cpelie C YYeTOM MX UHAUBUAYAIbHBIX MCUXO(DU3NUECKUX OCOOCHHOCTEH.

‘ D 7
Pa3paboTunk M / /%‘165 C. A /
dHO
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Hpnnoxenne 1
0) lporpammuoe obecneuenne: MoitOduc Cranmaptaerii, AnpT Pabouas cranmms 8.
8) Ilpogheccuonanvrvle 6azvl OAHHBIX, UHDOPMAYUOHHO-CHPABOUHBLE CUCTIEMDL
1. D1eKTPOHHO-0HUOJIMOTEYHbIE CUCTEMBI:
1.1. Lludposoii oOpazoBatenbHblii pecypc [PRsmart : anexTpoHHO-0MOIMOTeUHast CUCTEMa : CaiT /
00O Komnanus «Aii [Iu Ap Meauay. - Capatos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum mocTyna: Jyisi 3aperucTpup. Nojb30oBaTeNe. - TeKCT : 2JIEKTPOHHBIH.
1.2. O6pasoBatensHas miathopma FOPANT : 06pasoBaTeNbHbIil pecype, SeKTPOHHAs GHOIMOTEKa
caittr / OO0 Dnexrponnoe u3natenbetBo «IOPANTY. — Mocksa, [2023]. - URL: https://urait.ru. —
Pexxum goctyna: anist 3aperucTpup. Mojap30BaTene. - TEKCT : 3eKTPOHHBIMN.
1.3. baza nanubIx «OnekTpoHHas oudmmoTeka Texanaeckoro BY3a (OBC «KoucynbTaHT cTyneHTay)
: AIEKTPOHHO-OnOmMoTeuHas cucrema : caiit / OO0 «Ilomurexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum poctyna: s 3aperucTpup. MoJb30BaTeIICH. —
TekcT : 2JeKTPOHHBIN.
1.4. KoncynbTanT Bpaya. DIeKTpOHHAs MeAMLIMHCKas Onbanoreka : 6a3a naHubix : caidt / OO0
«BpIcmIas 1IKoJla OpraHU3alyy U yIPaBIeHUs 31paBooXpaHeHneM-KoMIIeKCHbIN MeUIUHCKHIA
KoHcanTUHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: ajs
3apETUCTPUP. MOJTB30BaTENEN. — TEKCT : IIEKTPOHHBIMN.
1.5. Bonpuras MmeaumHCKast OMOIMOTEKA : AIEKTPOHHO-O0MOIIMoTeyHas cucremMa : caiit / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: as
3apETUCTPUP. MOJIb30BaTENEN. — TEKCT : IIEKTPOHHBIMN.
1.6. OBC Jlansb : anekTpoHHO-O0MOIMoTeuHas cucreMa : caiit / OO0 DBC «Jlanby. — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum noctyna: ajs 3aperucTpup.
nosib3oBaTeneil. — TeKCT : 3eKTPOHHBIM.
1.7. 9bC Znanium.com : 3JeKTpOHHO-01OIMOTeuHas cuctema : cailt / OO0 «3nannmym». - Mockaa,
[2023]. - URL: http://znanium.com . — Pexxum goctymna : i 3aperucTpup. nonb3osareneil. - Teker :
3JIEKTPOHHBIN,
2. Koncyasrantlliaroc [DnexkTpoHHBIN pecypc]: cipaBodHas npaBosas cuctema. / OO0
«Koncynperant [Imoc» - DnextpoH. aad. - Mocksa : Koncynsrantlmroc, [2023].
3. ba3bl JaHHBIX IEPHOUYECKUX U3TaAHMIA:
3.1. eLIBRARY.RU: nayunas snextponHas oudimoreka : caidt / OOO «Hay4nas DnexkTpoHHas
bubmmotekay. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum mocTyma : 1j1s aBTopus.
Moab30BaTeNeN. — TeKCT : 3IEKTPOHHBIN
3.2. Dnektponnas 6ubanoreka «M3mgarensckoro noma «I'pedennukoBy (Grebinnikon) : anekTpoHHAs
o6ubamnorexa / OO0 U] «I'pebennnkon». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum moctyna : 1uist aBTOpuU3. MoJib30BaTeNne. — TeKcT :
SNIEKTPOHHBIN,
4. ®enepanabHasi rocyaapcTBeHHasi nHpopManuoHHnas cucrema «HanmonaabHasi 3J1eKTpOHHAsA
0uGamoTeKay : dIIeKTpoHHas oubnmoteka : caiit / ®I'BY PI'B. — Mocksa, [2023]. — URL:
https://H30.pd. — Pexxum gocTtyma : ajis mojab3oBaTesiell HayqIHoi OuOmmoTeku. — TekcCT :
3NIEKTPOHHBIN.
5. Poccwuiickoe oOpa3oBanue : ¢peaepanbubiii moptan / yupeaureiab PIAY «OUITO». — URL:
http://www.edu.ru. — TekcT : 3JEeKTPOHHBIH.
6. DaexTpoHHas Oubamoreynas cucrema Yal'y : mogyns «OnekrtpoHHas 6ubinorexka» ABUC
Mera-ITPO / OO0 «/lata Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum noctynaasns
noJjb30Bareneil HayuHoi OubinoTeku. — TeKCT : 3eKTPOHHBIH.
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MpunoxkeHue 2
6) NporpammHoe o6ecneyeHmne: MonOduc CtaHaapTHbIN, AnbT Paboyasa ctaHuma 8.
8) [Ipogheccuonanvhvie bazvl OGHHBIX, UHDOPMAYUOHHO-CNPABOYHBLE CUCTHIEMbL

1. D1eKTPOHHO-0UO0JINOTEYHbIE CHCTEMBbI:
1.1. Ludposoii o6pazoBaTenbHbIi pecypc IPRsmart : snekTponHo-0nbIMoTeUHAS cCHICTEMa

cair / OOO Kowmnanus «Ai Ilm Ap Mengua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: nmjsi 3aperucTpup. mojib3oBarenieid. - TeKcCT :
AJIEKTPOHHBIN.

1.2. O6pasoarenshas miargopma FOPAUT : oGpasoBaTelnbHbI pecype, dIEKTPOHHAS
oubmuoreka : caiit / OO0 DneKTpoHHOE M3JATEIHCTBO FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctymna: yist 3aperucTpup. mojab30Bareie. - 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. DIEKTPOHHAS MEIUIIMHCKAst OMOIMOTeKa : 6a3a TaHHBIX : CAWT /
OOO Beicmiasg MmKoia OpraHU3alMd M YIOPaBJICHUSA 3ApaBOOXpaHeHHEM-KOoMIIEeKCHBIN
MEAWIMHCKUI KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmast MeauuuHCKas OMONIMOTEKA : NEKTPOHHO-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 3aperucTpHp.
[I0JIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. KoncyastantIlinoc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. / OO0
«Koncynprant ITnrocy - DnekTpon. naH. - Mocksa : Koncynsrantllnoc, [2024].

3. ba3bl nanHbIX nepuoanyveckux uzaanuii: eLIBRARY.RU: HayuyHast snexkTpoHHas
o6ubmuoteka : caiitr / OOO «Hayunas Dnexktponnas bubmuoreka». — Mocksa, [2024]. — URL:
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