MuHuCTEpCTBO HayKH U BhICLIEro obpasosanus Poccuiickoit @enepauun dopma
YV IBSIHOBCKHIT FOCY 1apCTBEHHBIH YHHBEPCUTET p
®-Paboyast mporpamMma o AUCHUILTHHE 2020

YTBEPAKJIEHO
petenem Yuenoro copera GakyapTeTa MaTeMaTHKH,
HHGOPMALMOHIBIX H ARHAUROHLBIX TEXHON0 M

o1 «16» M ;YG'iZ.!A)V_[',..,l-fy?rrmm.w Ne 5/20

Vb
/AT 9

[Tpeacenarens < [ M.A, Boskon
( @l 6y mons 2020 |
PABOYAS ITPOTPAMMA
Jucuunnuua | I[IporpamMmMupoBaHue U aJIrOPUTMH3ALIAS
PakynbTeT MatemaTuki, THQOPMAIIMOHHBIX U aBHAIIMOHHBIX TEXHOJIOTUMI
Kadenpa WNHbopMallMoHHBIX TEXHOJIOTUI
Kypc 2
CoenuainsHOCTD: 24.03.04 «ABHacTpoEHHE

KO(), Hanpaeienus cneyuailbHocmu

Cneunaﬂmaum[: «MojaenupoBaHUe M MCCISIOBAHNE ONEePAIIUi B OPTraHU3aIIMOHHO -TEXHUIESCKUX

CUCTEMaAxX» noiHoe HauMeHoBaHue

®dopma o0yueHus:__ o4Has

OYHas, 3ad04YHAsl, OYHO-3A0HYHAA (yK(l3llmb moJbKo me, Komopblepeaﬂusyiomc;l)

JlaTa BBeneHust B yueOHBIH nporiecc Ynl'V: « 1 » cenrabps 2020 r.

[Tporpamma akTyaau3upoBaHa Ha 3aceqanuu Kadeapsl: mpotokoa Ne05-1/19-20 ot 17.03.2020 r.
[Iporpamma akTyanu3upoBaHa Ha 3acenanuu kadeapsl: mpotokoa Nel0/19-20 ot 17.06.2020 .
[Iporpamma akTyanu3upoBaHa Ha 3acelaHuy Kadeapbl: MPOTOKOJ Ne oT 20 T.

Ceenenus o pazpaboTUHKax:

DUO Kadenpa JlomKHOCTB,
y4eHas CTEIICHb, 3BaHIE
Canxud H.I1O. MHbopMaMoHHBIX TEXHOJIOT Ui Jlo1eHT, K.T.H.
COI'JTACOBAHO COI'’MACOBAHO

3asetyiomuit Bemyckaiomieii kadeapoi
MaTEeMaTHYECKOro MOJICIHPOBAHHA
TEXHIAECKUX CHCTEM

3aBeyromii Kademapoit
HUH()OPMAIIMOHHBIX TEXHOJIOTHIA

Ay "

; { /Caunukos M.A./
17\0 /B;)ZEOB M.AJ /lu()r.‘u(]( OUO
O0NnuUcob .
« » 20 r «16» uons 2020 r.

®opma A Crpannna 1us 16




MuHuCTEpCTBO HayKH U BhICLIEro obpasosanus Poccuiickoit @enepauun
V1bSHOBCKHI rOCY 1apPCTBEHHBII YHUBEPCHTET

Dopma

2020

®-Paboyast mporpamMma o AUCHUILTHHE

1. HEJA U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBI
JlaHHasi AUCIUIUINHA PACKPBIBACT CYIIHOCTD, CIIEUU(HKY 3a/1a4, OCHOBHBIC HAIPaBJICHUS
IIpOrpaMMHUpOBaHus U anroputMmuzauuu. [Ipenmerom nuzydenust sBistorcs si3blk C++ U METOABI
IIpOrpaMMHUpPOBaHMs U pa3paboTku nporpamMM. B kypce «IIporpamMmmupoBanue u anroputmusa-
LUsD» U3YYAKOTCSl CUCTEMBI ITPOrPaMMUPOBAaHMS HA aJIFTOPUTMHUECKOM SI3bIKE BBICOKOTO YPOBHS;
IIPOLIECC MOATOTOBKU U PELIEHMs 3a7ja4 Ha KOMIIbIOTEPE; OCHOBHBIE IIPUEMBI AITOPUTMU3ALIUN U
[IPOrpaMMUPOBaHMS; IPUHIUIBI Pa3pabOTKU IPOrpaMM, OTJIaKa U TECTUPOBAHUE IPOrPAMM.
Kypc ¢dopmupyer y cTyleHTOB HaBBIKM BJIAJCHHS TEXHUYECKMMH M IPOrPAMMHBIMH
CpEIACTBAaMHU pealu3aluu MHPOPMALMOHHBIX MPOLECCOB W OCHOBAMHU IPOrPaMMUPOBAHMSL.
Ilenn ocBoeHNs TMCHUTITIUHBI:
® BBECTU B KpYT MOHATUH U 337a4 UHPOPMATHUKH, CBA3aHHBIX ¢ MpobiemMamu coopa, nepe-
naun, oOpabOTKHU M HAKOIIJIEHUS] MHPOPMAIUK C TOMOUIbIO0 KOMIIBIOTEPA;
e ocBOeHHE 0a30BbIX OCHOB aJIrOPUTMHU3ALMU U IPOrPaMMUPOBAHUS.
3agauu ocBOECHMS IMCUHHUIIJIMHBI
® [IOJy4eHHE M HCMOJIb30BAaHHE HABBIKOB PAa0OThl C TEXHUYECKUMHU U IPOrPaMMHBIMU
CpEICTBaMHU JJIsl peajn3alni HHHOPMAIMOHHBIX MPOIECCOB;
® [IOJIy4eHHE HAaBbIKOB 0OpaOOTKH TEKCTOBOM M YMCIOBOM HH(pOpMAIUH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuruimHa oTHOCHUTCS K 0a30Boit yactu mukiia b1 (b1.5.9) o6pa3oBarenbHOi TporpaMMbl 1
YUTaeTCs B 3-M U 4-M CeMeCTpe CTy/IeHTaM CHelHaIbHOCTH «ABHacTpoeHue» OYHOU (popmbl 00Y-
YEHUS.

Jliis ee yCHemHoro u3y4eHuss Heo0X0AMMbl 3HaHUSI M YMEHMsI, HaBbIKM M KOMIETEHIIUH, IIPU-
OOpeTeHHbIE B pe3yJbTaTe€ OCBOCHMS IIKOJIBHOIO Kypca MaTeMaTUKH M HMH(popMaTUKH. Jns
OCBOCHMS AMCLUUIUIMHBI CTYJEHT JOJDKEH UMETh CIEAYIOIINE «BXOIHbBIE» 3HAHUSA, YMEHU,
HaBBIKM U KOMIIETCHIIUHU: TIOHATHE QJITOPUTMA, CUCTEMbI CUMCIICHUS, 3bIKU IPOTrPAMMHUPOBAHHS.

Pe3ynbraThl 0OCBOCHMS TUCHMIUIMHBI Oy IyT HEOOXOAMMBI Ul JalbHEHIero npomecca odyde-
HUS B paMKax MO3TAHOro (OpMUPOBAHUS KOMIIETCHIIMHA NPU U3YyUYEHUH CIIEIYIOUUX CHEeHalb-
HbIX aucuuiuinH: «MHopmatuka u mporpammupoBanue», «IlporpamMupoBaHue B cucreMax
aBTOMATH3UPOBAHHOI'O MPOEKTUPOBAHUS TEXHOJIOTMYECKUX MPOLIECCOBY, a TAKKE JUIsl MPOXOXK-
JIeHNsl y4eOHOHM, IPOM3BOACTBEHHON U MPEeAJUINIOMHON MPAKTUK, FOCYJapCTBEHHOH HUTOrOBOM
aTTeCTallUH.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O JUCHUIIJIMHE
(MOAYJIIO), COOTHECEHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

[Ipouecc u3yuenust aucuuiuinabl «MHbopMaTHKa» HampaBieH Ha (OPMHPOBAHHUE CIIEAYIO-
IIUX KOMIETEHITHI.

KOI[ 1 HAUMCHOBAHUC pPCaJin-
3yeM0171 KOMIICTCHLINH

[lepeuens mIaHUpPYEMBIX PE3yJIbTATOB OOYYEHHUS MO TUCIHUILINHE
(MOIy1T0), COOTHECEHHBIX C MHAWKATOPAMH JOCTHXKEHUSI KOMIIe-
TeHIUN

OIIK-2 — cnocoOeH HCIob30BaTh
COBPEMEHHBIE  MH(OPMALOHHBIE
TEXHOJIOTHH JUISl pELICHHs] TUITOBBIX
3a7a4 10 MPOSKTUPOBAHUIO, KOH-
CTPYHPOBAaHHIO M IIPOH3BOJCTBY
00BEKTOB TIPOECCHOHATBHON esi-
TENILHOCTH

3HaTh:

OCHOBHBIE TIOHSATHS MHPOPMATHKH;

(hopMBI 1 CITOCOOBI TIPEICTABIICHHS] TAHHBIX B IIEPCOHAIEHOM KOMITBIOTEPE;
VMeTs:

HCIIONTB30BATh PacUeTHBIC (POPMYITBI, KOMIBIOTEPHBIE MIPOTPAMMBI TIPH perie-
HUH MAaTEMATHYCCKHX 3a/1a4;

TTOJTE30BATHCS CETEBEIMU CPEICTBAMH M BHEITHUMH HOCHUTEISIMHU HH(OpManuu
I71s1 OOMEHA TaHHBIMU,
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Bmagers.
HaBBIKAMH TIOJIF30BaHUS OMOIMOTEKAMH MPHUKJIAJHBIX IPOTPAMM U ITaKeTaMU
MpOTpaMM ISl peIIeHUs] TPUKIIaJHBIX MaTeMaTHUECKUX 3a7a4

4. OBIIAA TPY JOEMKOCTDH JUCIHUITIJIMHBI

4.1. O0beM IMCUMILIMHBI B 324eTHBIX eIMHULAX (BCEro): 5.

4.2. O0beM IMCHUIIMHBI 10 BUAAM Y4eOHOil padoThI:

KonudecTBo yacos (popma 0OyueHuUs - THEBHAS)

Bun yueOHol paboThI
Y p Beero B T.4. o cemecTpam
1o
IJIaHy 3 4
KonTakTtHast padoTa 00y-
YarOIIUXCS ¢ IIPeroaaBa- 68 36 32
TEJNeM
AynuTOpPHBIEC 3aHATHUS:
o Jlexknuu 34 18 16
e [IpakTuueckue u ce-
MUHAPCKHE 3aHSATHSI
e JlaGopaTopHbIe pabOTHI
(;mabopaTopHBIii TIpak- 34 18 16
THKYM)
CamocrosTenpHas padoTa 76 36 40
JKk3aMeH 36
Bcero 4acoB o nucuu-
AHen 180 72 72
TUTHHE
dopMa TeKyIIero KoH- JlabopaTopusie pabotel, | JlaGopatopHbie pabo-
TPOJIsi 3HAHUN U KOHTPOJIS IIPOBEpKa peIIeHHs 3a- TBI, IPOBEPKa perie-
CaMOCTOSATEIHHON PabOTHI nad HHUSA 32734
Buapsl npoMekyTOUHOM
aTTecTaluM (3a4eT, IK3a- 3 4
MeEH)
Ob6mas O0EMKOCTh B
APy A 5 2 3

3a4. CI.
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4.3. Conepmaﬂue AUCIHHUIIIIHMHBI. Pacnpeneﬂefme yacoB IO TeMaM U BHJ1aM yqeﬁnoi’l paﬁo-

ThI:
dopma oOyueHust ouHas
Buabl yueOHbIX 3aHITHI ®opma Tekylle-
AyIUTOpHBIE 3aHATHS 0 KOHTPOJISI
IIpak- JlaGona 3ansatus | Camo- 3HAHUI
Bce- THYe- p B HH- cTOsI-
Ha3panue pa3nesioB 1 Tem TOpHBbIE
ro Jlek- cKHe Tepak- TeJb-
padoTsl, .
117071 3aHATHSA, THBHOI Hast
NMpaKkTH-
ceMHHA- dopme | padora
KYMBI
psl
1 2 3 4 5 6 7
Pa3znen 1. Baszosele cpeacTra si3bika C++

1. JIluHeliHbIe TPOTPAMMBI 8 2 2 1 4 JlabopatopHas pabo-
Ta. JlomaiHue 3ana-
HUS

2. Peamuzanus pa3BeTBIAIOMM- 8 2 2 1 4 JlaGopatopHas pado-

XCS aITOPUTMOB Ta. Jlomamisue 3ana-
HUS

3. Peammzanus HUKIAYECKHX am{ 8 2 2 1 4 JlaGopaTopHas pabo-

TOPUTMOB Ta. JloMaunue 3ana-
HUS

Pa3nen 2. O6padoTka maccuBoB B C++

4. OO0OpaboTka OJHOMEPHBIX 8 2 2 1 4 JlaGopatopHas pabo-

MAaCCHUBOB Ta. Jlomaminue 3ana-
HUs

5. CuMBONBHBIC MAacCHUBBI B 8 2 2 1 4 JlaGopatopHas paGo-

sa3pike C. PaboTa co ctpoxamu ;*;ﬂﬂOMa”lH”e safa-

6. Ykazartenu 8 2 2 1 4 Jla6opaTopHas pabo-
Ta. Jlomaninue 3ana-
HUs

7. YKazaTenu 1 MacCUBEI 8 2 2 1 4 JlaGoparopHas pa6o-
Ta. Jlomaminue 3ana-
HUS

8. JluHammueckoe pacrpenene- 8 2 2 1 4 JlaGopaTopHas paGo-

HUE TaMATH Ta. Jlomaminue 3ana-
HUA

Paszjaen 3. ®ynkuuu

9. Csenenus o QyHKIUH 8 2 2 1 4 JlaGoparopHas pa6o-
Ta. JlomamHue 3ana-
HUSA

10. Vkazarenu u QpyHKIUU 8 2 2 1 4 JlaGoparopras pa6o-
Ta. JlomamHue 3ana-
HUSA

11. ®aiinoBslil BBOA/BBIBOJ 8 2 2 1 4 JlaGopaTopHast paGo-
Ta. JlomamHue 3ana-
HUSA

12. CtpykTypbl 8 2 2 1 4 Jla6opatopHas pa6o-
Ta. Jlomamnue 3ana-
HUS

13. OObenviHEHHSI U TEpEUKC- 8 2 2 1 4 JlaGopatopHas pabo-

JIUMBIE THUIIBI Ta. HOMaIHHI/Ie 3ana-
HUA

14. Ctpykrypsl v QYHKIHH. 8 2 2 1 4 JlaGopatopHasi paGo-
Ta. HOMaIHHI/Ie 3ana-
HUS

15. Onepanuu ¢ paspsoamu (6u- 8 2 2 1 4 JlaGopatopHasi paGo-

TaMI/I) Ta. JlomamHue 3ana-
HUS

16. IIporpaMMBbl, COCTOAIINE U3 6 1 1 1 4 JlaGopatopHasi paGo-
Ta. HOMaIHHPIe 3ana-
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HECKOJIEKUX (pailioB HUS

17. PexypcuBHBIE aJITOPUTMBI U 6 1 1 1 4 JlaGoparopras pa6o-
Ta. IlOMaIHHI/Ie 3aJga-

GbyHKIH B

18. TIpenpomeccop 6 1 1 4 JlaGoparopHas paGo-
Ta. JlomaiHue 3ana-
HUSL

19. CranaapTtHas 6ubmmoTeka 6 1 1 4 Jla6opatopHas pa6o-
Ta. JlomarniHue 3ana-
HUSL

DK3aMeH 36

Hroro 180 34 34 16 76

5. COJEPKAHUE JUCUMILIUHBI (MOIY.JIS)

Pasnen 1. ba3oBble cpeacrTBa s3pika C++
Tema 1. JInHeiiHbIe NPOrpaMmbl
AndaBut s3pika. [lanubie B si3pike CH++. Tumnbl nanapix. CUMBOJIBHBINA THUTL. [lenouncieHHbIM
tumn. BemectBennsiit tum. Jlormueckuit Tan. Tum void. [Tepemennsie B si3pike C++. KoHCcTaHTHI B
s3pike C++. Omeparuu u BeIpaxeHus. Ornepanuy npucBauBadus. ApudMeTrndaeckue oneparuu.
Jlornueckue omneparuu. Onepanuy OTHOIICHUS. Y cioBHas omneparus. Omneparust npeodpazoBa-
Hus tuna. Onepanus onpeneneHus: pazmepa. Cranmaptasie QyHKIuU. CTpyKTypa IpOorpamMMel.
Brox u BeiBOA manHBIX. DYHKITMN BBOa- BHIBOJIA.
Tema 2. Peanu3anus pa3BeTBJIAIOMIUXCH AITOPUTMOB
[MpunsTue pemenuii. Y ciioBHbIe onepaTopsl B si3bike C++. Oneparopst if, if—else, if—else if—else,
switch—case—default, omeparop ycnosust ?, oneparopsr nepexomaa break, continue, 6e3ycioBHbIi
oneparop nepexona goto. BioxkeHHbIE yCIOBHBIE ONIEPATOPHI, & TAKKE JJOTUYECKUE YCIOBHSL.
Tema 3. Peanm3zanusi nMKJIMYECKUX AJITOPUTMOB
Omnepatops! nmkia while, for, do—while. CocTaBHbIE omepaTopbl UKJIA M OMEPATOPHl OTHOIIIE-
Hus. [TporpamMmHoO# peanuzanuei MUKIOB.

Pasjnen 2. OopadoTka maccuBoB B C++
Tema 4. O0padoTKa 0JHOMEPHBIX MACCUBOB
BBon sanemenToB maccuBa. BeiBoj aeMeHTOB MaccuBa. OCHOBHBIE allTOPUTMBI 00pabOTKU Mac-
CUBOB. AJITOPUTM BBIYUCIICHHS CYMMBbI 3JIEMEHTOB MaccuBa. AJITOPUTM BBIYMCIICHUS MPOU3BeE-
JICHHsI 2JIeMEHTOB MaccuBa. [orck MakCMMalIbHOTO 3JIEMEHTa U ero HoMepa. AJTOPUTM yae-
HUS 3JIEMEHTa U3 MacCuBa. YIOpsAIOUEHUE HIEMEHTOB MaccuBa. [lepecTaHOBKY ymcen 3a/1aHHO-
ro MaccuBa. 3aluch MOJOKHUTEIbHBIX JIEMEHTOB MaccuBa A B maccuB B. BcraBka snemenra.
Crpykrypsl. butossie nosns. O0beAMHEHNUS.
Tema 5. CumBosbHBIE MaccuBbI B sfi3bike C. PaGoTa co crpokamu
CumBosbHBIE MaccHBbl. ba3oBbie ¢yHKIMH 11t paboThl co crpokamu. Dynkrms Strlen(),
sizeof(), puts(), strcpy(), strcat(), tolower(), touper(), isalpfa(), isspace(), isdigit(), atoi(), atof().
Tema 6. Yka3zareun.
Onepanuu * u & npu pabote ¢ ykazatensamu. Onepainus nprucBauBaHus ykazaTtenei. Apudme-
TUYECKHUE OTepalluu HaJ aJipecaMu. YKa3aTenu. TUMu3upoBaHHbIE yKa3aTenu. becTunosblie yka-
3areny. YKa3aTelnu Ha QYHKIMH. YKa3aTeau U CTPYKTYPHI.
Tema 7. Yka3arejn U MaCCHUBBI
VYka3zatrenu U MacCHBBL. YKa3aTeNlu M JUHAMH4YecKas mamsTh. Vcroib30BaHue aipecoB M yKaza-
Tenel mpu padore ¢ MmaccuBamu. Omnepanuu ¢ yka3zaTelIsMH U MacCUBaMH, MaCCUBBI yKa3aTenen
Y yKa3aTeNu Ha yKa3aTelu
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Tema 8. JlunamMuyeckoe pacnpeejieHue MaMsITH
Oyukiuu quHamudeckoro pacnpenenenus namstu calloc(), malloc(), realloc(), free() u ux npu-
MEHCHHE JIJIs1 YUCIIOBBIX U CUMBOJIBHBIX MacCHUBOB, JUIs XpPaHCHUS JTaHHBIX.

Pa3nen 3. ®ynkunu
Tema 9. CBegeHus1 0 PyHKIHAX
OcobeHHocTH OOBSIBICHUS M ONpeneneHuil (YyHKIUH, criocoOoB 3amaHust (GOpMalbHBIX IMapa-
METPOB M THIIOB BO3BPAIaEMbIX JaHHBIX, BBI30B (DYHKIIHIA, IIepeada apryMeHTOB 110 3HAYEHUIO
U IO CCBUIKE.
Tema 10. Yka3zarean u pynkuuun
OyHKIMM, apryMeHTaMu KOTOPBIX SBIIAIOTCS YyKa3aTelu, a Takke (QYHKIMH, BO3BpaLIAIOIINe
3Ha4YEHMs Yyepe3 ykasarenu. [IpuMepsl ¢ MX OJIHOM IPOTrPaMMHON peanu3anuei.
Tema 11. DaiiioBbIii BBOA/BbLIBO
basoseie dynkimu daiinosoii cucremsr fopen(), fclose(), putc(), fputc(), getc(), fgetc(), fgets(),
fputs(). Coznanue, uyreHue, 3anuch U MoauduIuKanus ¢aiaoB. TEeKCTOBbIE U IBOUYHBIE TTOTOKH.
Tema 12. CTpyKTYpHBI
OObsBIIeHNE U MHUIMATU3ALNI0 CTPYKTYphIL. JlocTyn K cTpykTypam. M3mMeHeHue nosei CTpyk-
Typbl. BbIBOI moJel CTPYKTypbl B TeKcToBbIi (aitn. Omnepatop typedef mis ompenenenus
CTPYKTYpHOTO Tumna aaHHbixX. [Ipumenenune pynkuuit malloc() u calloc() B crpykrypax.
Tema 13. O0bennHeHHs U NePEeYNCIUMbIE THIIbI
OO6benuHenue, neckpuntop ooreanHeHus. [lepeuncnenus.
Tema 14. CTpyKTYpBI U QYHKIHMHU
[lepenaua cTpykTyp B pyHKuHHU. DYHKIMH, KOTOPblEe BO3BPAILIAIOT CTPYKTYPHl U yKa3aTelHu Ha
CTPYKTYPBHI.
Tema 15. Onepauuu c paspsagamu (OuTammn)
Omneparuu 1o yrpaBJieHUIO OTACIBHBIMU pa3psiaMu (OMTaMu) MEPEMEHHBIX, ONlepaIiuu ¢ OUTo-
BBIMU NOJISIMU. Y HapHas onepanus, onepanus "&", mopaspsaanas "[*, mopaspsaHas HCKI0Yaro-
miee "N,
Tema 16. Ilporpammbl, cocTOsIIIME U3 HECKOJbKHUX (ailjioB
Buemnue u cratuueckue @ynkuuu. Jloctyn k BHenHe# ¢pynkuuu. Crnenudukatopsl extern, stat-
ic, register, auto.
Tema 17. PekypcuBHBIE aJITOPUTMbI H (PYHKITHH
dopma ¢ BBITTOJIHEHUEM JICUCTBUH 10 PEKYPCHUBHOTO BbI30Ba (C BHITIOJTHEHUEM JCHCTBUMA Ha pe-
KypcUBHOM cItycke). @opMa ¢ BBIIOJIHEHUEM JIeHCTBUN TTOCIIE PEKYPCUBHOIO BBI30Ba (C BBIMNOJI-
HCHUEM JICHCTBUI HA PEKypCHUBHOM BO3Bpate). dopMa ¢ BHIMOJHEHUEM JCHCTBUIN KaK 110, TaK U
II0CJI€ PEKYPCUBHOI'O BbI30BA.
Tema 18. Ilpenpoueccop
Haznauenue npenporieccopa. Jlupektussl npemnpoieccopa #define, #elif, #else, #endif, #er-
ror, #if, #ifdef, #ifndef, #include, #line, #pragma, #undef.
Tema 19. CtangapTHas Oub1H0TEKA
Hcnonb3oBanue craTudecky MOIKI0YaeMoi Oubnuoreku. JlonomHuTenbHas OubIuoTeKa cpebl
pa3paboTku. bubnuorexu GyHKIUI OnepalioOHHON CUCTEMBI.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUI
Pa3nen 1. ba3oBble cpencrBa si3bika C++
Tema 1. JIuneiinsie nporpammel. OO1IMEe TeOpeTHUECKHE CBECHUS. JJUpEeKTUBBI penpoLecco-
pa. Onepanun s3pika C/C++. CrangapTHble Matematudeckue ¢yHkuuu. CTpyKTypa mnporpam-
Mbl C++. Hactpoiika ¢opmbl. Co3nanue KOHCOIBHOTO npriiokeHus. CranaapTHbele (QyHKIUH
BbIBoJIa MH(popMaruu. CrangapTHble (QyHKIMU BBojAa MHpopmanuu. [10TOKOBBIN BBOJI-BBIBOA
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uHpopmanuu. [Ipumep co3nanHusi oKOHHOTO TpuIokeHus. Co3qaHne KOHCOJIBHOTO MPHIIOXKe-
HUAA.
Tema 2. Peanu3auusi pa3BeTB/ISIOIMXCSH AJTOPUTMOB
Omneparop ycnoBHO# nepenaun ynpasienus If. Oneparuu cpaBHenus. TepHapHast (YCIOBHAs)
onepars ?:. Oneparop Beioopa switch. Onepatop ynpasnenus break.
Tema 3. Peanuzanusi HMKJIHYECKUX AJITOPUTMOB
[Muknnueckue onepatopsl while, do-while, for. Oneparop nukia ¢ npexyciaoBueM. OnepaTop
nuKiIa ¢ mocrycioBueM. Omeparop ¢ mpeaycioBueM M Koppekuueit. CpeacTBa OTIIaaKu Mmpo-
rpamM.

Pa3nen 2. O6pa6orka maccuBoB B C++
Tema 4. O6padoTka 0JHOMEPHBIX MACCHBOB
MaccuB Kak COCTaBHOW OOBEKT, MPEACTABIAIONINN KOHEYHYIO TMOCJIENI0BATEILHOCTh JaHHBIX
3amaHHoro tumna. Onucanust ogHOMEpHbIX MaccuBoB. KomnonenTa StringGrid.
Tema 5. CumBosbHBIe MaccuBbI B si3bike C. PaGora co crpokamu
Crpoku Kak OJHOMEpHBbIE MAacCHBBI CHMBOJIOB. 4acTO HCHOJIb3yeMble (YHKIMH OHUOIUOTEKH
string.h: strcpy, strncpy, strcat, strncat, strcmp, strlen, strstr, itoa, Itoa. Metox kmacca String.
str.Length(), str.c_str(), str.Insert(String s, int i), str.Delete(int i, int n), str.Pos(s), str.Sub-
String(int i, int n).
Tema 6. Ykazarean
OcobeHHOCTH IPUMEHEHUS yKa3aTesnell. YHapHble onepanun: & u *. CBs3b yKazaresnel ¢ Mac-
cuBaMH. Jleximapanys MHOTOMEpPHBIX MacCHBOB. YKa3aTelln Ha ykaszaTenu. [[nHamMudeckoe pas-
MCUIICHUEC NAaHHBIX.
Tema 7. Yka3arein 1 MaCCUBBI
JIBa MeTo/a oCTyIa K dieMeHTaM MaccuBa. bubmmoreunas pynkmus puts(). Yka3aTenu Ha CUM-
BOJIbHBIE MaccuBbI. bubnuoreunas dynxiws strcmp(). MaccuB ykasarerneid.
Tema 8. lunamMmuveckoe pacnpeaejeHne NaMATH
®dyukuu calloc, malloc. IIpumep mporpaMMHOIro Koja TUHAMHYECKOTO PacIpeIeICHUs TaMsITH
JUIE MacCHUBOB 3aJJaHHOro pasmepa. Onepanuu NEW A BbLAETICHHUS ydyacTka nmamsiti. OyHKuus
free(), onmepanus delete. ®yuxmms realloc(). [Tpumep ucrons3oanwus realloc(). ITporpamma cuu-
THIBAaHUSI CTPOK PA3HOM JIMHBI C MCIOJb30BAaHHEM MaccUBa yKa3aTelei, CTPOKH BBOJAATCA C
KJIaBUATYPhI U BBIBOJATCS HA JAUCIUICH.

Paznea 3. ®ynkuun
Tema 9. CBenenusi 0 QyHKIIUU
Cranmaprasie ¢ynmmuu: printf(), scanf(), gets(), putchar() u mp. Marematuueckue (GyHKIUH.
@OyHKIIMU pabOTHI ¢ TUHAMUYECKOM MaMsTh0. 3aroj0oBOYHbIC (haiiiibl, coAepiKalie 00bsIBICHUE
¢byuknuid. OObsIBIICHHE, ONpPENCIICHUE, BBI30B (DYHKIMH, apaMeTphl, KOTOphie B He€ mepena-
torcsi. [lapamerpbl-koHCcTaHThl. [lapamerpsl ykaszarenu. [lapamerpbl CTPYKTYpHOrO THIIA.
[TapameTper MaccuBbl. [lepenaua B (GyHKIWIO JABYXMEpHbIX MaccuBOB. [lepenaua B QyHKIUIO
crpok. Ilepenava B ¢yHknuo maccuBa cTpok. OyHKIMKM Kak mapameTphl. [lapamerpbl co 3Ha-
YCHHUSIMU 110 YMOJTYaHU10. DYHKIMH C TEPEeMEHHBIM YHCIIOM ITapaMeTPOM.
Tema 10. Yka3areaun u pynkuuu
Vkazatens Ha ¢ynkmuio (function pointer). Ykaszarenb Ha (QyHKLUIO, KOTOPBIA mepenaércs B
JPYryr0 (YHKIHIO B KauecTBE MmapaMeTrpa. YKa3aTellb Ha (YHKIMIO Kak BO3BpalllaeMoe 3Haue-
Hue. MaccuB yka3zaTeneil, cojepxamux ajapeca QyHKIIHA.
Tema 11. daiioBblii BBOJA/BLIBO
[Toroku u cucreMa BBOJA-BbIBOJA. ba30BbIe TUIIBI TSl pabOTHI ¢ TIOTOKAMU, HHCTPYMEHTBI IS
paboThI C CHCTEMOI BBOJIa BBIBOJIA U TIOTOKaMHU: istream, wistream, ostream, wostream, iostre-
am, wiostream. ®aitoBsie motoku. OTKphITHE U 3aKpbiTHE (aiiia. UTeHHe u 3amuch TEKCTOBBIX
¢aiinos. [lepeonpenenenue oneparopoB BBOJIa U BEIBOIA.
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Tema 12. CTpyKTYypHI

Wunnmanuzamus  cTpykryp. Hcmoms3oBanme cTpykryp. OObsiBieHHE NIa0IOHA CTPYKTYPBHIL.
OmnpeneneHre MEpEeMEHHBIX THUIA O00BABICHHOrO mabnoHa. JlocTtynm K anemMeHTaM (KOMIOHEH-
TaM, MoJiAM) CTpyKTypsbl. IIpucBanBanue cTpykTyp. MaccuBbl CTpyKTyp. YKa3areab Ha CTPYKTY-
py.

Tema 13. O0bequHeHHNs M NepeYHCIUMbIE THIIBI

Wunnmanuzamuu oobenuHenus. [1laGnonsl 00beAMHEHUN U MEepeMEeHHble TUIa O00bEINHEHUS.
Hcnonb3oBaHne 00beMHEHMS] B CTPYKTYPaxX U MacCUBaXx.

Tema 14. CTpyKTYypBI H QyHKIHMH.

Hcnonp3oBaHue CTPYKTYp B KadecTBe aprymMeHToB (yHKmmH. Mcmomp3oBanue (yHKIMNA LIS
BO3Bpara CTpyKTyp. Ilepenaua Bceil cTpyKTyphl B QyHKIUIO. YKa3aTeau Ha CTPYKTYPBI.

Tema 15. Onepanuu c pazpsigamu (OuTamu)

VYnpasieHue OTAEIbHBIMU pa3psaaamMu (OutaMu) 3HadeHHs nepeMeHHo. Jlornueckue nopaspsii-
Hble onepanuu. [lopaspsansie onepatopsr "&", "|", "\, "<<", ">>". Mcnonb3oBaHue pa3psiaHO-
'O TMOJISL.

Tema 16. IIporpammsbl, cocTosilHe U3 HECKOJIbKHUX (aiijioB

[Iporpamma Ha s3pike C++ Kak COBOKYMHOCTh (yHKIUH. OCHOBHBIE IpaBHJIa OPraHU3ALNU
BHYTpEHHEN paboThl PyHKUIMNA M TOCTOMHCTBA 3TUX NpaBUJl. [IpoeKT kKak COBOKYMHOCTb pecyp-
COB, HCITOJIb3yeMBbIX MporpaMMoii. KiaccugukaTopsl Ki1accoB mamsTH.

Tema 17. PekypcuBHBIE a1TOPUTMbI U (PyHKIIMHK

PexypcuBHblii anroput™. PexypcuBHble pyHkuuu. Beruncienue paxkropuana B BUIe peKypCUB-
HOM QyHkuuu. Berancnenue yncen @ud0onayun. [Torick cymMMsbl anemeHTOB MaccuBa. [loacuer
KOJIMYECTBA BXOXKICHUN 3aJaHHOTO CUMBOJIA B cTpoke. Ilocuer konuuecTsa 371€MEHTOB MaCCH-
Ba, OOJIBIINX 3alaHHOTO YHCIIA.

Tema 18. IIpenponeccop

HNucTpykuun-nupekTuBsbl npenpoueccopa: #define, #elif, #else, #endif, #error, #if, #ifdef,

#ifndef, #include, #line, #pragma, #undef. Makpoornpeaenenue npenpoieccopa.

Tema 19. CtangapTHas Oud1H0TEKA

bubnmoreka kak Habop ¢yukiuii. Runtime library. Crangaprasie moroku. Kmacc string. Cpen-
cTBa 6MONIMOTEKU JUIsl pabOTHI C PEryJsIpHBIMU BhIpaskeHUsAMH. CpecTBa JUIsl YUCICHHBIX pacye-
TOB.

7. JABOPATOPHBIE PABOTHI (JIABOPATOPHLII71 INPAKTHUKYM)
3a7aHusl BBITIOJHSIOTCS B COOTBETCTBHUHU C BBIJAHHBIM BApUAHTOM.
Pa3nen 1. ba3oBble cpencTBa si3pika C++
Tema 1. J/InneiiHbIe MPOrpamMmbl
[lenb: mporpaMMupoBaHUE€ JIUHEHHBIX AITOPUTMOB.
3amanue. Co3aath npoekt B cpeae Visual Studio C++. Hamucars mporpaMmy uisi BEIYHCICHHUS
JIMHEWHOT'0 apu(hMETHUECKOTO BBIPAXKEHUS

f(x)=x% +ey/(1+ x|y—tgz|)+10-'°{/§—ln Z.

Tema 2. Peanusanus pasBeTBIAIOIINXCHA AJTOPUTMOB
Hens: M3ydeHne noruyeckue onepanui U onepanuy CpaBHEHUs.
3ananue. BelunCIUTh 3HaUE€HUE BBIPAKEHUS

f(x)+Iny,|xy|>10
s=1e' 4<|xy|<10 .
sin x+tany, [xy| =5
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Tema 3. Peanu3zanyus nUK/JIMYECKHX AJITOPUTMOB
ens: M3ydyeHne nporpaMMUpOBaHUs HUKIMYECKUX AT OPUTMOB.
3aganue. BIUMCIUTh PEKKYPEHTHOE BRIPOKECHUE MIPU TIOMOINH 1uKia for

é—ﬁ (x* /k1).

Lenb: M3ydyenne nporpaMMUpPOBaHUS IUKINYECKUX AIITOPUTMOB.
3amanue. BeruncnuTh 3HaUCHUE psiga

In9 (In?) X" =40,

S(X) =1+ —X+...+
1 k!
Ha uaTepBaie [-2, 2], h=0.1 npu nomomu nukia do...while.

Pa3nen 2. OopadoTka maccuBoB B C++
Tema 4. O6padoTKa 0JHOMEPHBIX MACCHBOB
ens: N3ydeHnne nmporpaMMUpPOBaHUS OJHOMEPHBIX CTATUYECKUX MACCHBOB
3ananue. 3anaH MaccuB U3 k cumBonoB. IIpeobpazoBaTe MaccuB cieayonuM 0o0pa3oM: cHava-
J1a JOJKHBI CTOSITh TU(PBI, BXOAIINE B MACCUB, a 3aT€M BCE OCTAIHBIE CHMBOJIBI.
Tema 5. CumBosIbHBbIe MaccuBbI B si3bike C. Pagora co crpokamu
enb: M3ydyenne nporpaMMUpPOBaHUSI C UCTIOJIb30BAHUEM CTPOK.
3aganue. 3ajaHa CTpOKa CUMBOJIOB, B KOTOPOM CJI0Ba OTAEISIOTCS IPYT OT JIpyra OJHUM WA
HECKOJBKUMU TIpoOeamMu. BeiBecTr Ha 9KpaH BCe CI0Ba ATOM CTPOKH. [TogcunuTaTh KOTUYECTBO
Pa3IMYHbBIX CHMBOJIOB B CTPOKE.
[enb: M3ydyenune nporpaMMUpPOBaHUS CTPYKTYP.
3amanne. Co3gaTh MacCUB CTPYKTYp, conaepkammuii nHdopmaimio o cryaenrax: MO, Homep
IPYIIBL, OIIEHKH 3a MOCIEAHIO CeccHio. BhIBeCcTH MH(POpPMAIUIO O CTYACHTaX T'PYyMIbl B IO-
psKe yObIBaHUS CPETHETO Oasia.
Tema 6. Yka3zarean
Lenb: M3ydenne ucnonb30BaHus yKa3aTele.
3ananue. BoimonHuTh 3ananue u3 nabopaTopHoil paboTsl Ne§ ncrosb3yst TMHAMHYECKOe Bblje-
JICHUE TTaMSITH.
Tema 7. Yka3aTein 1 MaCCUBBI
Henb: M3yuenue mporpaMMUpOBAaHMS C UCIIOJIb30BAHUEM JWHAMUYECKUX JBYMEPHBIX MaCCH-
BOB, OIEpalHil ¢ yKa3aTeIsIMHU.
3aganve. HallTh MUHUMAQJIBbHBIM M MaKCUMAaJbHBIM 3JIEMEHTHI MATPUIBl U HX KOOPAMHATHI.
YHopsa0uuTh CTPOKH MaTPUIIBI [0 HEYOBIBAHUIO UX MAKCHUMAIIbHBIX AJIEMEHTOB.
Tema 8. lunamMmudeckoe pacnpeaejieHue NamMsaTh
Lenb: n3yunTh CIOCOOBI BBICICHUS TAMSITH, IUHAMUYECKOTO BBIJICIICHUS TTAMSITH, CBA3H yKa3a-
TeJe U TUHAMHYECKOTO paclpeaeeH s MaMsITH, HAYYUThCs pelIaTh 3a/1a4y ¢ UCIOIb30BaHU-
€M JMHAMUYECKOTO BBIJCIICHUS TaMATH B si3bike C++. PaboTta ¢ AuHaMUYECKOM MaMAThIO € TO-
Molnbio oubnuoteunsix ¢pynkuit malloc (calloc) u free.
3ananue. BRIMOTHUTE onepaluu ¢ IMHAMUYECKON MaMAThIO C TIOMOIIIBI0 onepaiuii new u delete
BBectu u Hareyatath B 0OpaTHOM MOPSIKE HA0OP BEIIECTBEHHBIX YHCEN, KOMNYECTBO KOTOPBIX
3apaHee He (PUKCHPOBAHO, a BBOAUTCS IO HAa4alla BBO/A CAMUX YUCIIOBBIX 3HAYCHHI.

Pa3zpnen 3. ®ynkunu
Tema 9. CBenenusi 0 yHKIHH
Lenb: M3ydenune uCmonb30BaHus (YHKIIHA.
3ananue. J{nsg XxpaHeHHs JaHHBIX O CKaHEpax HamucaTh (QyHKIMIO, KOTOpas 3aluChIBaeT B OU-
HapHbBIN (hailn JaHHBIe 0 CKaHepe U3 MPUBEIEHHON CTPYKTYPHI:
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struct scan_info {

char model [25];

int price;

double x_size;

double y_size;

int optr; h

CrpykTypa (aiina: B IepBbIX JABYX OaiiTax pa3MelnaeTcst 3HaueHHe Tuma INt, ompemess-

Iolee KOJIMYECTBO CACNaHHbBIX B (hailn 3ammceil; ganee 0e3 MpOIyCKOB pa3MENIaloTCs 3aIHUCH O
CKaHepax.
Tema 10. Yka3zarean u pynkuuu
Lens: M3ydenne ucnoap30BaHus yKa3aTeleld Ha (PyHKIIUH.
3ananue. Vcnonb3ysa maccuB ykazarened Ha (DyHKIIMM HamucaTh MPOrpaMMy, MO3BOJISIOLIYIO
BBOJIUThH, yJIAJSTh U MPOCMATPUBATH JIaHHBIC, a TAKXKE BBIXOJIUTH B OMEPAUOHHYIO CHUCTEMY.
@OyHKIMHU, BBHIMOJIHSIOIIME TU JICHCTBUS, Ha3BaTh coorBeTcTBeHHO enter(), del(), review() u
quit(), KOppeKTHO MHHUIMATH3UPOBATh MACCHB yKa3aTeleil Ha (QyHKIIHH.
Tema 11. DaiiioBbIii BBOA/BbLIBO/
Hens: U3yunts 6a30BbIe PyHKIMHU (HaiimoBoit cuctembl. HayuuThest co3maBarth, YuTaTh, 3aIU-
ChIBaTh U MOAU(DULIMPOBATH (HaNJIbI.
3ananue. Hanucatp nmporpaMMy 3anoJTHEHHS] MATPHIIBI pa3Mepa Nxm HEYETHBIMU LEIbIMU
YHCJIaMU C BBIBOJIOM pe3yJibTaTa Ha KOHCOJIb U B TEKCTOBBIN (ailsl. PazmMepsl MaTpuiibl U
HayaJlbHOE HEYETHOE YHCIIO 3aJIal0TCS MOJIb30BATENIEM C KJIaBUATYyPHI
Tema 12. CTpyKTYpHBI
Henp: HayuuThcs co3qaBaTh U UCIIONB30BATh CTPYKTYPHI.
3aganve. Hanummre nporpaMMmy CTPYKTYpHOTO ONMCAHUsS JUIsl KaTajaora OJHOW KHHIH.
Omnwmcats cTpykTypy ¢ uMmeHem Title, comepskamiyro ciemyromue moisi: Author, Year, Number
of pages, Price.
Tema 13. O0bequHeHHs U NePeYM CJIUMbIE THIIBI
Henb: M3yunTh co3AaHUS U UCTIOIB30BAaHUS OObEIMHEHUN U NTEPEUNCIUMBIX THUIIOB.
3amanwue. J{ns mepemMeHHOo# Tha 00bEAMHEHUS BBECTH U BHIBECTH 3JIEMEHTHI €€ TIOJICH.

Tema 14. CTpyKTYpBI M PyHKIMH

Lenb: Hayuntbest HCIONB30BaTh CIIOCOOBI MEpeiadn CTPYKTYp B (YHKIIMU, HAYYUTHCS CO3/1a-
BaTh (PYHKIIUHU, KOTOPBIE BO3BPAIIAIOT CTPYKTYPBI U YKa3aTEIH HA CTPYKTYPHI.

3amanne. HamucaTh mporpaMMy BBITIOJHEHUSI apu(METHYSCKUX JCUCTBUN ¢ KOMIUIEKCHBIMU
YHCJIaMH Ha OCHOBE CTPYKTYpPHOT'O THIIA JaHHBIX M TIEYATH PE3YJIbTATOB BBIITOJHEHHBIX JCH-
CTBHH C TIOMOIIBIO BCIIOMOTATEIIbHON (YHKITUH.

Tema 15. Onepauuu c paspsaamu (Ourtamn)

[enb: HaydnThest HCIIONIB30BATh OMEPATOPHI U ONIEPAIMH 10 YIIPABICHUIO OTACIBHBIMU pa3psi-
namu (OMTaMu) MEPEMEHHBIX, a TAKXKE OINepariuu ¢ OUTOBBIMU TIOJISIMH.

3aganue. Hamucars mporpaMmy 1o JEMOHCTpAIUH OINEPAllUK TOPa3psIHOro OTpHUIlaHus (110-
PaspsIHOrO JIOTOJIHEHUs) Yncia Oe3 3Haka, BBOIUMOIO C KJIaBHATYPhI, C HCIIOJIb30BAaHHEM
orepanui MOOUTOBOTO CIIBUTA.

Tema 16. IIporpaMmmpl, cocTosIUE U3 HECKOJILKUX (pailjioB

Ienb: Hayunthesi co3maBaTh COOPKY MPOTrpaMMBI, COCTOSIICH W3 HECKOJIbKUX (YHKIUH, pac-
MIOJIOKEHHBIX B pasHbIX (haiiyiax, a Tak)Ke BBIIOIHATH JOMOJHUTENbHBIE 00pameHns K GpyHKIH-
SIM.

3ananue. Co3/aTh MPOEKT, COCTOSIIUI U3 OJJHOTO 3aroyioBouHoro (aiina (Hanpumep, hfile.h) u
JBYX TMOJKITIOYaeMbIX (PYHKIIUH, CO3aHHBIX MporpammucTtoM (Hampumep, degree(), print()). B
daiine myfile3.c momectuts dyukiuo degree(), a dynkuuto print() momectum B daiia my-
file2.c. ®aiin ¢ rnaBHOW (QyHKIMEH co31aBaeMOro MpOeKTa 03arjaBuTh kak Main.c. [Ipu sTom
daiiner hfile.h, myfile3.c u myfile2.c pasmectuts Ha npyrom aucke, HanpuMep, Ha aucke D.
Tema 17. PexypcuBHBIC aJrOpUTMBI U (PYyHKIMH
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Lenb: M3yunTh paziauyuHble BUIBI PEKYPCUU U IPUMEHEHHE PEKYPCHBHBIX aJITOPUTMOB, MOJTY-
YUTh HABBIKA IPOTPAMMHUPOBAHUS C UCTIOIB30BAHUEM PEKYPCUBHBIX (DYHKIIHH.

3amanue. Hanmmmre pekypcuBHYIO (PYHKIIUIO ONpeIeIeHns] HanOObIIero 00MIero AeIUTes
JBYX LIEJIBIX YHCEN.

Tema 18. [Ipenpoueccop

enpb: M3y4nTh NpakTHYECKU BKHBIE CBOMCTBA MPEMPOIECCOPA U THIIOBBIX MPEMPOIIECCOPHBIX
TMPEKTHB ¥ KOHCTPYKIIHH.

3amanne. Hamucath mporpaMmy ¢ UCHOJIB30BAHUEM MaKpO-(DYHKIMH, OTPEACISIONIYTO, SIBIISET-
Csl JIM YUCIIO, BBEIEHHOE IOJIb30BaTeeM, MpocThiM. [IpeaycmoTpuTe Takke BEIBOJ HA KOHCOJb
BPEMEHU KOMITUJISIIIAN TIPOTPAMMBI.

Tema 19. Crangapraasi 6ubanorexa

Llenb: Hay4YuThCS CO37AaBaTh M NPUMEHSTH CTaTHYECKYIO MOJKIIOYaeMyl0 OHOIHNOTEKY,
OCYIIECTBIISATH KOMITWIISIIIAIO HECKOJIBKUX (DAiJIOB, pa3MEIIEHHBIX B CTATHYECKOW OMOIHOTEKEe
3ananue. Co3aaTh CTATUYECKHU MOJKIIOYAEMYI0 OMOIMOTEKY, Co/lepKallyto HabOp OTKOMIIMIIN-
POBaHHBIX OOBEKTHBIX (PANIOB ¢ PYHKUMAMU U TaHHBIMH.

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

KypcoBbie 1 KOHTpOJIbHBIE Pa0OTHI HE MPEAYCMOTPEHBI YUEOHBIM IIAHOM JUCHUTLINHBL.

9. IEPEYEHD BOITPOCOB K 9K3AMEHY

—_—

. CtpykTypHOE TIporpamMmmupoBanune. [IpoucxoxkaeHue u 1ocTonHcTBa s3bika C/C++.

. Ctpykrtypa nporpammsl Ha C/C++. [Ipumep mpocToit mporpamMmmsl.

. OnemenTsl s3p1ka C/C++ (andaBuT, JEKCEMBI s3bIKa, HACHTH(UKATOP, KIIOYEBHIE CJI0BA, KOH-
CTaHTBbI, Pa3/ICIUTEIH, BBIPAKEHNUSA).

4. BcTpoeHHbIE TUTIBI JaHHBIX (IIEJIBIN THII, YUCIA C TJIABAIOIICH TOYKOH, CHMBOJILHBIN THII, TUII

bool).

5. Ompenenenue nepemeHHbIX. Onepanuu s3pika C++ (omeparust MPUCBOCHUSI TTOJTHAsT U KOPOT-
Kas ¢popMa, omepaluu CI0KEHHs, BBIYUTAHUSI, U3MEHEHHS 3HaKa, YMHOXKEHUS, JieJIeHus, Jele-
HUE TI0 MOJIYJIIO, ONIEPALMU YBEITUUCHHS U YMEHbBIICHUS ).

6. BBox u BeiBoa gannbix (ysxium printf() u scanf()).

7. YcnoBHbie onepanuu (<, >, <, >, =, #, nornueckoe U u NJIN).

8. CtpykTypa cienoBanus, cTpykTypsl Beibopa (if, if/else, switch/case).

9. CtpykTypsl HOBTOpeHHs (IUKIIBI ¢ ipeaycioBueM While).

10. Ctpykrypsl moBTopenus (for).

11. Ctpyktypsl noBTOpenus (MK ¢ mocrycioBuem do/while).

12. Oneparopsl nepexona (break, continue, return, goto).

13. JlokanbHble U rI100alIbHBIE TIEPEMEHHBIE.

14. Ob6wsBneHue, onpeneneHrue U BeI30B GyHkiuu. [lepenaya mapameTpoB (GyHKIUH 1O 3Ha4e-
Huto. BosBpamaemoe 3nadvenue ¢yskiuu. [Ipototun ¢ynkumu. OyHKIHUS C EPEMEHHBIM
YHCIIOM apaMeTpoB.

15. Pexypcus.

16. Kiaccel namsitu.

17. I'enepanust ciaydailHbIX YUCEINL.

18. Ilonsarue ykazarens. Onepannun Haj yKa3aTeasiMu.

19. Maunnunanu3anus ykazatess. Ykas3areib Ha T Void.

20. Momudukarop const. [lepenaya mapameTpoB dyepe3 yKa3zaTelb.

21. Maccubl. OTHOMEpHBIE 1 MHOTOMEPHBIE MaCCUBBI.

22. MaccuBbl. OObsiBIEHHE, MHUIIMATH3AIMSI MAacCHBOB, OOpalleHHEe K JJIeMEHTaM MacCHBa.

Onpenenenue Maccuaa.

W N
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23. Cs3p MeXly yKa3aTeasiMu U MaccuBaMmu. Onepanuu Haj yKa3aTeasiMu.

24. ITpumMepsl pelieHus 3ajad ¢ UCIO0JIb30BAHUEM MAaCCUBOB. AJITOPUTMBI COPTUPOBKH.

25. TIpumMepsl perieHus 3a/1a4 ¢ UCTIOIb30BaHUEM MaccuBOB. Ilepenada maccuBa B yHKIHIO.

26. Crtpoku. OOBSBICHUEC W WHUIIMATH3AINS MacCHMBa CHMBOJIOB (CTpok). HyneBoit cuMBOIL
bubmmoreynsie pyHKIIUN pabOTHI CO CTPOKAMHU.

27. Jlunamuyeckoe pacnpezaereHne namsatu. bubnuorednsie pyHKIUU A7 BBIACTICHUS U OCBO-

00X /I€HUS TUHAMUYECKON aMsITH.

28. Oneparop sizeof(). dyukuuu Beienenus namstu malloc(), calloc().

29. OyHKIuUs nepeorpeesieHne JMHAMUYecKH BoleneHHoN nmamsaTa realloc(). @yHkuus ocBo-
ooxxaenus namsitu free().

30. IlepenumenoBanue tunos. [lepeuncinenus.

31. CtpyKTypbl 1 OObETUHEHMUSL.

32. OObsiBICHUE MIA0JIOHOB CTPYKTYp U oObeauHeHu. OnpeneneHne U HUIHATU3AINS CTPY K-
Typ-TIEepEMEHHBIX.

33. IlpucBoeHue CTpYKTyp-iepeMeHHbIX. [loCTyN K MOJISIM CTPYKTYPBI.

34. Yka3aTenu Ha CTPYKTYpBI.

35. Tumns! ¢aiinoB: TeKCTOBbIE U OMHapHbIE. BHemHue daitib.
36. Ces3biBaHMe (haliIOBBIX IEPEMEHHBIX C BHEIIHEN CPeIOi.
37. TunoBele neicTBUS C (aillaMu: co3/laHue, OTKPBITUE, 3aKPbITHE, YTEHHUE U U3MEHEHHE.

38. Opranm3anus BBoAa-BbIBOJa MHGopmaruu B ¢aiin. [locaenoBarenbHpi U MPOU3BOJIBHBIN

JOCTYM K ¢ailny.

39. Cranmaptabie GyHKIIUU 110 paboTe ¢ (ailmamu.
40. TIpempoueccopsr #define, #undef. Makpoomnpeaenenus mpenporieccopa (C mapaMeTpaMu u
0e3). Ycnosuas xomnuisiius #if, #ifdef, #ifndef, #else, #endif.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

Ha3Banue pa3nenos u TeMm Bup camocrositensHol pabo- | O0beM B ®dopma KOHTPOJIA
TBI Jacax

1. JIuneiiHble TPOTpaMMEbI IIpopabotka yuebHOTrO MaTepH- 4 DK3aMeH
aJla, TTOATOTOBKA K clade dK3a-
MeHa

2. Peanuzanmst pa3BeTBIISIONIH- IIpopabotka yuebHOTrO MaTepH- 4 DK3aMeH

XCs aJITOPUTMOB aJa, TTOATOTOBKA K cllade dK3a-
MeHa

3. Peanuzanus nuknnueckux an- | [IpopaboTka yueOHOro Matepu- 4 DK3aMeH

TOPUTMOB aJa, TTOATOTOBKA K cllade dK3a-
MeHa

4. O6paboTka ogHOMepHBIX Mac- | [IpopaboTka yaebHOTO MaTepH- 4 DK3aMeH, IpoBepKa Jiabo-

CHBOB ana, mabopaTopHbIe paboTEHI, paTOpHBIX paboT
MIOJrOTOBKA K cljade SK3aMeHa

5. CuMBONBEHBIE MaCcCUBHI B s3bI- | [IpopaboTka yaeOHOTO MaTepu- 4 DK3aMeH, IpoBepKa J1abo-

ke C. PaboTa co cTtpoxamu ana, mabopaTopHbie paboTEHI, paTOpHBIX paboT, IPOBEp-
MOJTOTOBKA K cljade SK3aMeHa, Ka penieHus 3a1a4
pelieHre 3a1a4

6. Ykazarenu IIpopabotka yaebHOTO MaTEepH- 4 DK3aMeH, IpoBepka J1abo-
ana, mabopaTopHbIe paboTEHI, pPaTOpHBIX paboT, IPOBEp-
MOJrOTOBKA K cljade SK3aMeHa, Ka penieHHs 3a1a4
pelieHHe 3a1a4

7. YKa3aTelu 1 MacCHUBEI IIpopabotka yaebHOTO MaTEepH- 4 DK3aMeH, IpoBepKa J1abo-
aia, mabopaTopHbIe paboTEHI, pPaTOpHBIX paboT, IPOBEP-
MOJITOTOBKA K C/Ia4e 9K3aMeHa, Ka peIIeHH 3a/1a4
pelieHne 3a1a4

8. Jlnnamuueckoe pacnpesaene- [TpopaboTka yue6HOTrO MaTepu- 4 OK3aMeH, IpoBepKa J1abo-
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arna, 1abopaTopHBIe PabOTEL,
MOATOTOBKA K C/1aue 3K3aMeHa,
pelIeHue 3a1a4

paTopHBIX pabor, poBep-
Ka pelleHnd 3a1a4

9. Cenenns o GyHKIMH

IIpopaboTtka yaeOHOTO MaTEepH-
ana, 1abopaTopHbIe paboTHI,
NOATOTOBKA K Caue dK3aMeHa

Ok3aMeH, IpoBepKa 1abo-
paTopHbIX padoT

10. Ykazarenu U QpyHKINU

IIpopaboTka yueOHOTO MaTEepH-
ana, 1abopaTopHbIe pabOTHI,
MOATOTOBKA K Ca4e dK3aMEeHa,
peleHue 3a1a4

OKk3aMeH, IpoBepKa J1abo-
paTopHBIX paboT, mpoBep-
Ka pelleHus 3a/1a4

11. daitnoBbIil BBOA/BBIBOI

IIpopaboTka yueOHOTO MaTEepH-
ana, 1abopaTopHbie paboTHI,
MOATOTOBKA K C/a4e dK3aMeHa,
pelieHne 3aaaq

OK3aMeH, IpoBepKa J1abo-
paTopHbIX paboT, mpoBep-
Ka pelleHus 3a/1a4

12. CtpykTypbl

IIpopaboTka yuyeOHOTO MaTepH-
ana, 1abopaTopHbie paboTHI,
MOATOTOBKA K C/a4e dK3aMeHa,
pelieHne 3aaaq

OK3aMeH, IpoBepKa J1abo-
paTopHbIX pabor, MpoBep-
Ka pelleHus 3a/1a4

13. O0beqMHEHUS U IEPEUNCIIH-
MBI€ THITBI

IIpopaboTka yuyeOHOTO MaTepH-
ana, 1abopaTopHbIe pabOTHI,
MOATOTOBKA K C/aue SK3aMeHa,
peleHne 3aaaq

Ok3aMeH, IpoBepKa 1abo-
paTopHbIX paborT, mpoBep-
Ka pelleHus 3a1a4

14. Crpyxrypbl ¥ HyHKIUH

[TpopaboTka y4eOHOTO MaTepH-
ana, 1abopaTopHbIe pabOTHI,
MOATOTOBKA K C/ave dK3aMeHa,
peleHne 3aaad

DK3aMeH, poBepKa Jiabo-
paTopHbIX paborT, mpoBep-
Ka peleHus 3a1a4

15. Oneparwu ¢ paspsaamu (Ou-
TaMH)

[TpopaboTka y4eOHOTO MaTepH-
ana, 1abopaTopHbie padoThl,
HO/rOTOBKA K C/Ia4e dK3aMeHa,
peleHne 3a1a4

DK3aMeH, poBepKa Jiabo-
paToOpHBIX paboT, IPOBEp-
Ka peuieHus 3a1a4y

16. IIporpamMmsl, coCTOSIIINE U3
HECKOJIBbKUX (haiiioB

IIpopaboTka yueOHOTO MaTepu-
ana, 1abopaTopHbie padoThl,
HOATOTOBKA K CAa4e SK3aMEeHa,
pelIeHne 3a1ay

DK3aMeH, IpoBepka Jiabo-
paTOpHBIX paboT, IPOBEp-
Ka pelieHus 3a1a4

17. PekypcuBHBIE alTOPUTMBI U
byHKIMH

IIpopabotka yuebHOTrO MaTepH-
ana, 1abopaTopHbie padoThl,
HOATOTOBKA K CAaUe dK3aMeHa,
pelIeHne 3a1aq

DK3aMeH, IpoBepKa Jiabo-
paTopHbIX paboT, mpoBep-
Ka penreHus 3a1a4y

18. Tpemnporieccop

IIpopabotka yuebHOTrO MaTepH-
ana, 1abopaTopHbie padoThl,
HOATOTOBKA K CAa4e SK3aMeHa,
pelIeHne 3a1aq

DK3aMeH, IpoBepKa Jiabo-
paTopHbIX paboT, mpoBep-
Ka penreHus 3a1a4

19. CrangaptHas 6ubnroTeKa

IIpopabotka yaebHOTO MaTEepH-
ana, mabopaTopHbIe paboTEHI,
MTOJrOTOBKA K cljaye 3K3aMeHa,
pelIeHne 3a1aq

DK3aMeH, IpoBepKa Jiabo-
paTOpHBIX paboT, IPOBEp-
Ka penreHus 3a1a4
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11. YYEBHO-METOUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHMUE JIUC-

HOUITVINHBI

a) Cnmcoxk peKoMeH/yeMoii JTuTepaTypbl
OCHOBHasi

1.

KyBmmnuos, JI. P. OcHOBBI mporpamMmmupoBanus: ydeOHoe nmocodue mist By3o / J1. P. KyBmu-
HOB. — MockBa: U3narensctBo FOpaiit, 2019; ExarepunOypr: U3n-Bo Ypan. ya-ta. — 104 ¢. —
(Yuusepcuretsl Poccun). — ISBN 978-5-534-07559-5 (MU3narensctBo HOpaiit). — ISBN 978-
5-7996-1411-9 (U3n-Bo Ypau. yH-ta). — Tekcr: anekrponnbiii / DBC IOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/441475 (nata obpamienus: 01.02.2020).

. PanteeB C.M. TlporpammupoBanue Ha sa3bike Cu: yued. mocobue. YnbsHoBck: Yal'V, 2015.

319 c. - URL: ftp://10.2.96.134/Text/Ratceev2015.pdf

. Tpodumos, B. B. Undopmaruka B 2 1. Tom 1: yueOHUK /U1 akageMuyeckoro 6axkaiaBpuara /

B. B. Tpopumos, M. U. BapabanoBa; orBeTcTBeHHBINH penakTop B. B. Tpodumos. — 3-¢ u3.,
nepepad. u jor. — Mocksa: U3natensctBo FOpaiit, 2019. — 553 ¢. — (bakamaBp. Akanemude-
ckuit kype). — ISBN 978-5-534-02613-9. — Tekct: anekrponnsii / DBC FOpaiit [calT]. —
URL.: https://biblio-online.ru/bcode/434466

JAOIMOJIHUTEC/JIbHAsA

1.

Ornesa, M. B. [IporpammupoBanue Ha si3pike C++: mpakTUYecKuid Kypc: ydeOHoe mocodue

g OakanaBpuara u cnenuanurteta / M. B. Ornesa, E. B. Kynpuna. — Mocksa: U3narens-

ctBo HOpaiit, 2019. — 335 c. — (bakanaBp u crnernuamuct). — ISBN 978-5-534-05123-0. —

Tekcr:  omektponubii  / DOBC  IOpaiit  [caiit]. - URL https://biblio-

online.ru/bcode/438987 (mata obpamenus: 01.02.2020).

I'OCT-Dkcnept — enunas 6aza 'OCToB Poccuiickoit deneparuu st 00pa3oBaHus U MPO-

MBIILJIEHHOCTH:

2.1. TOCT P 52292-2004 NndopmanimoHHasi TEXHOJIOTHs. DIEKTPOHHBIA 0OMeH nHpopMma-
uueit. Tepmunsl u onpenenenus. M.: UTIK M3narensctBo ctangaptos, 2005.

2.2. TOCT P UCO/M3BK 27002-2012 UudopmarmornHas TeXHOJOTH. METOIbI B CpeaCTBa
obecrieuenus Oe3omacHocTH. CBOJ HOPM M TPABWJI MEHEIKMEHTa WH(OPMAIMOHHOM
oe3onacHoctr. M.: Crangaptundopm, 2014.

2.3. TOCT P 51725.17-2012 Karanoruzamusi IpoayKiuu s ¢peaepaabHbIX TOCYIapCTBEH-
HBIX HYXJ. Poccuiickuii OTKpBITHIN TeXHUYECKHi cioBapb. M.: Ctangaptundopm, 2013.

yueOHO-MeTOauYecKast

1.

2.

Panieer C.M. JIabopaTopHBIii MPAKTUKYM I10 IPOrPaMMHUPOBAHHIO: METO/. YKa3aHUs. Y IIbsi-
HoBck: Yal'V, 2014. 91 c. - URL.: ftp://10.2.96.134/Text/Raceev15.pdf

VYrapos B. B. OcHoBbl unpopmatuku: y4ed.-meTof. nocobue. Ynbsanock: Yiul'V. 2015 -
URL.: ftp://10.2.96.134/Text/Ugarov2015.pdf

CornacoBaHo:

['nasuenii 6ubanorekapp OOII HE / Cragonsuukosa J1.P./ M

JIOJDKHOCTB COTPY/IHHKA HAYYHOU OMOIHOTEKI D.N.0. TOJIITHCh nata

0) IlporpammHoe o0ecrieyeHue
Jlnst 0O6pa3oBaTeIbHOTO MpoIiecca Mo JaHHOM AUCIMIUTMHE He0OX0 MM CTalMoHapHbIi Kiace TTK
C YCTAHOBJIEHHBIM CJIEAYIOIIAM IPOrPAMMHBIM 00ECTIEUeHHEM:

- onteparonHas cpema OC Windows/Linux;
- cucTeMbl porpammupoBanus Ha si3bikax Cu/C++ (Code::Blocks).

B) [Ipodeccuonanbublie 6a3b1 JAHHBIX, HHPOPMALTHOHHO-CIPABOYHBIE CHCTEMBI

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:
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1.1. IPRbooks [DnekTpoHHBIH pecypc]: IeKTPOHHO-OMOINOTEYHAs CHCTeMa / TpyIma
komnanuii  A# Ilm Op Menua . - DnekrpoH. naH. - Capartos , [2019]. - Pexxum npoctyna:
http://www.iprbookshop.ru.

1.2. FIOPAWIT [DnekTpoHHBIH pecypc]: dIeKTpoHHO-6MbIHOTeuHas cuctemMa / Q0O
DnekrporHoe m3aarensctBo FOPAUT. - Diexrpon. nan. — Mocksa , [2019]. - Pexxum goctyma:
https://www.biblio-online.ru.

1.3. KoHcyabTaHT cTyaeHTa [DJIEKTPOHHBIN pecypc|: 3JIeKTPOHHO-OMOIMOTEYHas CH-
crema / OOO Ilomurexpecypc. - DnekrpoH. maH. — MockBa, [2019]. - Pexum pocryma:
http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlaub [DnexkTpoHHBIH pecypc]: anekrponHo-Onbmmoredynas cuctema / OO0 DbC
Jlans. - OnexrpoH. naH. — C.-IlerepOypr, [2019]. - Pexxum goctyna: https://e.lanbook.com.

1.5. Znanium.com [DneKTpoHHbIH pecypc]: 37eKTpoHHO-0rOmmoTednast cuctema / OO0
3HaHUYM. - DIIEKTPOH. AaH. — MockBa, [2019]. - Pexxum noctyna: http://znanium.com.

2. Kouncyasranutllioc [DnexkTpoHHBI pecypc]: cmpaBodHas TpaBOBas CHCTEMaA.
/Kommnanusa «Koncynbrant [1nroc» - DnextpoH. naH. - Mocksa: Koncynbsrantllntoc, [2019].

3. baza naHHbBIX NepUOAMYECKMX M3JaHUM [DJIEKTPOHHBIH pecypc] : 3JIEeKTPOHHBIE
KYypHaJIbI / O00 HBUC. - DOnextpoH. ngaH. - Mocksa, [2019]. - Pexum pgocrymna:
https://dlib.eastview.com/browse/udb/12.

4. HaumoHa/ibHasi 3JIeKTPOHHAasi OuOauoTeka [DJIEKTPOHHBIN pecypc|: AJIEKTPOHHAS
OoubmmoTeKa. - IJIeKTpoH. naH. — Mockga, [2019]. - Pexxum noctyma: https://H36.pd.

5. DuekTponHnasi 6ubamnorexka auccepraumii PI'b [DnexTponHsblil pecypc]: 3nekTpoH-
Hasg OuOmmotreka / ®I'BY PI'B. - Dnexktpon. man. — Mocksa, [2019]. - Pexum npoctyma:
https://dvs.rsl.ru.

6. T'OCT-Oxkcnept - equnHas 6a3za [OCToB Poccuiickoit deaepanun 1y 0Opa3oBaHUsI U
MIPOMBIIIJIEHHOCTH.

7. ®enepanbHbie ”HPOPMAIIMOHHO-00pa3oBaTe/IbHbIE OPTAJbI:

7.1. Uadopmammonnas cuctema EquHoe okHO jocTymna K oOpa3oBaTelbHBIM Pecypcam.
Pexxum noctyma: http://window.edu.ru

1.2. Oenepanpubiii  mopTasnt  Poccmiickoe  oOpazoBanme. Pexum  moctyma:
http://www.edu.ru

8. Oopa3oBaresbHble pecypebl Yal'y:

8.1. Dnekrponnas 6mbmuoreka Yal'yY. Pexxum nocryna: http://lib.ulsu.ru/MegaPro/Web

8.2. O6pazoBarenbHbIi mopTtas Yal'Y. Pexxum nocryna: http://edu.ulsu.ru

CoriacoBaHo:
3am. HavanpHuka YUTuT [/ KnoukoBa A.B.
JlomxHocTh cotpyaunka YUTuT DN.0. MO IHCh nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

AymuTtopun Ui OpOBEAEHUS JIEKLUH, CEMUHAPCKUX 3aHATUH, Ul IIpOBeAEHUs Jlabopa-
TOPHBIX paloT, 75l MPOBEJCHUS TEKYILIET0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTaLUH.

AyIUTOpUH YKOMIUIEKTOBAaHbI CHELMAIN3UPOBAaHHON MeOenblo, yueOHO# nockoil. Ayau-
TOPUM Ul MPOBEAEHUS JIEKIUI 000pyI0BaHbl MYJIbTUMEIUNHHBIM O00OpYIOBaHUEM I Mpe]l-
craBieHuss MH(opManuu Oosbliol aynutopuu. IlomemeHus A caMOCTOATENbHOM paboThI
OCHALIEHBbl KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO NOAKIIOUEHUs K ceTtu «lHTepHET» U
o0ecriedeHneM JI0CTyTa K AJIeKTPOHHONH HH(POPMALlMOHHO-00pa30BaTeIbHOM cpejie, 3JeKTPOHHO-
OubIMoTeyHOil cucreme.

[Tomemenue 3/317. Aynutopus Ui IpOBEAEHUS MPAKTUYECKUX M JTaOOPAaTOPHBIX 3aHs-
TUH, TEKYIIET0 KOHTPOJIS U IPOMEXYTOUYHON aTTECTALlMU, TPYIIIOBBIX U MHAWBUYaJIbHBIX KOH-
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CylbTalMi ¢ HAOOPOM JEMOHCTPALIMOHHOTO OOOPYIOBaHUS Uil OOECICUYEHUS TEeMaTUYECKUX
wuoctpanuii. [loMernienre yKOMIUIEKTOBAaHO YYSHHYECKON JOCKON U KOMIUIEKTOM Mebenu (To-
caZiouHbIX MecT — 24). ['enepaTop 1ryma Juisi akyCTUYECKOro 3airyMieHus: nomemnienus. Ckanu-
pytomuit paguonpuemHuk AP 3000 A. IllupoxonosocHas antenna. Ocmmuiorpadp ACK 2102.
[Tpu6op B6-9 (cenexruBnblii BonbT™MeTp). ['eneparop HY I'3-118. Ilouckossrit mpudop ST 032
«IIupanps». Umutarop 3axnagnsix ycrpoiictsB UM®-2. YHuBepcaibHblil akyCTUUECKUNA H3ITY-
garenb K TeHepartopy akycrmdeckoro myma OMS-2000. YHuBepcambHBINA AJIEKTPOMATrHUTHBIN
U3JlydaTesb K TeHepaTopy aKyCTHYeCKOro mryma. I'eHepaTtop 37eKTpOMarHUTHOIO 3allyMIICHUS
I'pom-3U14. lerexrop nonst D 006. Dxpan HacTEHHBIN, MyIbTUMeIUNHHBINA npoekTop. NHDopma-
nuonHble makatel. Kommerorep, Wi-Fi ¢ nqoctynom k cetn «MuTtepuer», JUOC, DBC. 432017,
VYnbsiHOBCKast 0051acTh, T. YIbSIHOBCK, yi. HaOepexxnas pexu Cusiry, a. 106 (3 xopmyc).
[Homemenue 3/118. Aynutopus Juist mpoBeeHUs 1abopaTOpHBIX 3aHATHH. [lomerienue
YKOMIUIEKTOBAHO YYEHHUYECKOM TOCKOW M KOMILJIEKTOM Mebenu (rmocaiouHbix MecT — 16). Kom-
netoTepbl, Wi-Fi ¢ moctynom k cetu «Uurepuery, JUOC, DBC. ITlpoektop, axpan. 432017,
VYnbsiHOBCKast 00s1acTh, T. YIbSIHOBCK, yi. HaOepexxnas pexu Cusiry, a. 106 (3 xopmyc).
Peanuzarust mporpaMMbl TUCHUTIIMHBI TpeOyeT Hanuuus yueOHoi maboparopuu. O6opy-
JOBaHME Y4eOHOI 1abopaTOpUU: MOCAJ0UYHbIE MECTA MO KOJUYECTBY CTYJIEHTOB. TeXHHUYECKHE
cpeacTBa 00yUYeHHs: KOMIBIOTEPHI C JIMIEH3MOHHBIM IPOrPaMMHBIM 00€CTIE€YeHUEM
- onepanmonHas cpeaa OC Windows/Linux;
- cHCTeMbI porpaMmupoBanus Ha si3bikax Cu/C++ (Code::Blocks).

13. CHEIJMAJIBHBIE YCJIOBUA JJId OBYUYAIOILIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA

B cnyuae HeoOxoaumocTH, 00y4daromuMes U3 YUCIIa JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbs (110 3asBJICHUIO 00YyYAIOIIUMCS) MOTYT MpeUIaraTbCsi OJTHU U3 CIAEAYIOLUIUX BapUaHTOB
BOCHPUSTHS HHDOPMALIMY C YYETOM UX WHIUBUAYAIbHBIX MCUXO(DU3NUIECKUX BO3MOKHOCTEH !

— 7S UL C HapyIIeHWEeM 3peHUs. B GopMe 3JIEKTPOHHOTO JOKYMEHTA, HHAUBUAYAIbHbIE KOH-
CYJbTAllMM C MpPHUBJICYECHUEM THQIOCYpPAONEPEBOAUNKA, WUHIMBUYaIbHbIE 3aJaHUS U KOH-
CyJIbTaIus,

— 7S JIMI] C HAapyILIEHUEM cilyXa: B ¢popMe 3JIEKTPOHHOTO JAOKyMEHTa, UHIUBUIYyaIbHbIE KOH-
CyJIbTAllMM C MPUBJICUYECHUEM CYpJOINEpPEeBOIUNKA, UHIWBUIYyaJIbHbIC 3a/laHUsl U KOHCYJIbTa-
oy,

JUIS JIUI C HapyIlIEHUEeM ONOPHO-ABUTAaTEIbHOTO ammapaTa: B opMe JIeKTPOHHOIO JIOKyMEHTa,

WHIUBUAYATbHbBIC 33JaHUS U KOHCYJIbTAIHUS.
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