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1. MecTto mucuuniaunbl B crpykrype OIIOII BO

JIMCUUMIUIMHBL, TPEALISCTBYIOINE H3YYSHUIO JAHHOM TUCIMIUIMHBL (MCXO0s 13 (POPMHUPOBAHUS ITATIOB IO
KomnereHusM): Jluckpernas maremaruka;lHxeHnepHas kommbioTepHas rpaduka;HpopMannonHble
TeXHOJIOrMM;MareMaTudeckasl JOTMKa M Teopusl aaropuTMoB;O3HAKOMMTENbHAS IpakTUKa;OCHOBBI
udpoBoii 06paboTku HHPOPMAITUU

JIMCUMIUIMHBL, A KOTOPbIX OCBOEHUE JaHHOW JMCUUIUIMHBI HEOOXOJIMMO Kak IpEAlIeCTBYIOIEE
(ucxons w3 (GOpPMHUPOBAaHUS  OITAllOB IO  KOMIIETEHUHUSAM):  AJITOPUTMBI U CTPYKTYpbI
nannbeix;MHpOpManmonnas 6e3onacHoCcTh;HaydHo-uccnenoBaTensckas padorta (MOJTydeHUE MEPBUYHBIX
HaBBIKOB HAyYHO-MCCIIEIOBATENbCKON paboThl);Opranu3anus 1 ynpasieHne HayqHO-HUCCIIEI0BATEIbCKON
NESTeNbHOCTbI0O B cdepe HMHPOPMALMOHHBIX TEXHOJOrMH  (IpoekTHas JesaTenbHocThb);lIpaBa
MHTEJJIEKTYyaJIbHOM coOcTBEHHOCTH;PazpaboTka MHPOPMAIIMOHHO -YITPABJISIOIIUX CUCTEM

bnoxk: bnok 1. Jlucuuniunsl (Moaynn);

OO0si3aTtenpHass WU 4YacTh, (opMHUpyemasi ydyaCTHUKaMU 0Opa30BaTeIbHBIX OTHOIIEHUW (B TOM YHCIE
AJIEKTUBHBIC TUCIUTIINHEI): OOs3aTebHAs 4acTh;

®opma o0yueHHsI: OUHAas

TpynoemMKoCTh AUCITUTUTHHBI
CemecTp, Yackwl Bun
B KOTOPOM I 5
POMEKYTOUHOU
NPENOJACTCS | 3aueTHbIE €ANHULIBI B Tom uncie aTTecTaIuu
JUCIMIIINHA O01mas
konTakTHas | CPO
2 3 108 48 60 9K3aMEH;
3 5 180 76 104 3a4€T;
HUTOI'O: 8 288 124 164

2. Komnerenuuu odyuyamomerocsi, popmupyembie B pe3yibTaTe 0CBOCHUS TN CIUTIIAHbI

No [nudp/
. dopmupyeMble KOMIIETEHIIUU MHJIEKC
KOMIETEHINH
Cnoco6eH NpUMEHSTh €CTeCTBEHHOHAYUHBIE U OOIENH)KEHEPHbIE 3HAHUS, OIK-1-221-
1 | MeTo1pl MaTEMAaTHUYECKOTO aHAJIN3a U MOJICIUPOBAHUS, TEOPETUUECKOTO U 3 '
HKCIEPUMEHTAIBHOTO UCCIIE0BAHNUS B IPO(eCcCHOHAIbHON e TeNbHOCTH
Crnoco6eH NoHMMAaTh NPUHIMIBI pabOThl COBPEMEHHBIX HH(POPMALIMOHHBIX
2 TE€XHOJIOTUH U IPOTrPAMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO OIIK-2-22T .-
MIPOU3BO/ICTBA, U MCIIOJIb30BaTh UX MIPH PEIICHUH 3a7a4 NMPOo(PeCcCUOHATBHOM 3
JESITEILHOCTH
3 CnocobeH pazpabaTbiBaTh AITOPUTMBI M TPOTPAMMBbI, IPUTOTHBIE /TS OIIK-8-22T .-
MIPaKTUYECKOTO IPUMEHEHNUS 2
4 CniocobeH ocBanBaTh METOJMKH MCIIOJIB30BaHMSI IPOTPAMMHBIX CPEJICTB IS OIIK-9-22T .-
pelIeHNs IPAKTUYECKUX 3a7a4 2

B pe3yibTaTeC OCBOCHUSA NJUCHUIIJINHBL OGy‘-IElIOH.IPIﬁCH JOJDKCH:




Nuaukatopbl JOCTUKEHUS

Mudp

Hlingp KOMIIETEHIIHIA P 0
KOMITETEHTIHI 107071 pe3yabTaTta e3yJIbTaT 00yyeHus
00y4eHust
OIIK 1.1 wucnoine3yer OCHOBBI 3HaTh:
MaTEMaTHKH, ¢uzukm | 3(OIIK-1- | meTtoap!
BBIYMCIIUTEIILHON TEXHUKH u 22r.) MaTeMaTHYECKOTro
IPOrpaMMUPOBAHUSI TIPU PELICHUU MOJIEJIMPOBAHUS
3aJa4 B pa3MUHBIX  00JacCTAX YMmers:
JeSITEIbHOCTH V(OITK-1- pemarhb OTIOpHbIE
OIK-1-22r. 2or) | AAE 3
npodecCuoOHAIBHOM
chepsl 1eaTeTbHOCTH
Bmanets:
HaBBIKOM noabopa
B(OIIK-1- | moxenu peuieHus
22r.) 3ala4yd B 3aBUCHMOCTH
OT  paccMaTpuBacMou
obnacTu
OIIK 2.1 3naer coBpeMEHHbIE 3HaTh:
nH(OPMALIMOHHBIE TEXHOJOTHH H napaMmeTpbl
MpOrpaMMHBIE  CPEJCTBA, B TOM 3(OIK-2- KOPPEKTHOTO n(zzl6opa
qucle OTEUECTBEHHOTO 20T) UH(OPMaLMOHHON
MIPOU3BOJICTBA, MPHUMEHSET HX IPH TE€XHOJIOTUU JUTSE
penieHuy 3a1ad npodeccuoHanbHOM pelIeHHs] TOCTaBJICHHOMN
JeATeIbHOCTH 3aauu
Ymers:
000CHOBAaTh  BEPHOCTH
OTTK-2-22. Y(OIK-2- | B¥i00Pa 3
20T) nH(pOpMaITMOHHON
TEXHOJIOTUU uis
peleHus MOCTaBICHHOM
3aJjaun
Bnanetn:
HaBBIKOM nojoopa
B(OITK-2- KOPPEKTHOM §
20T) UHGOPMALMOHHOM
TEXHOJIOTUU Ui
peleHus MOCTaBICHHOM
3aJjauu
OIIK 8.1 3Haer anropuTMHYECKHE 3HaTh:
SA3BIKU IIPOrpaMMHPOBAHUS, METOJUKH
OTIEpALlMOHHBIE CUCTEMBI " UCTOJIb30BAHUS
000JIOUKH, COBPEMEHHBIE  CpEJIbl 3(OTIK-8- IPOTPaMMHBIX CpEJICTB
pa3paboTKu IPOTPaMMHOTO 20T) npu
OITK-8-20T". o0ecrieueHus IpOrpaMMHUPOBAHUU HA
A3bIKE BBICOKOTO
YPOBHSI TpPH pELIECHUH
KOHKPETHBIX 3a]1a4
YMers:
VY(OIIK-8- | mporpamMmmupoBaTh B
22I')) Pa3INYHBIX cpenax

pa3paboTKu




ITudp WNHpukatopsl ZIOCTIDKCHH HIudp
KOMITIETEHIIUH pesynbrata | Pe3synbraT 00yueHus
KOMIIETEHIIUU
00y4eHust
Bnaners:
HaBbIKOM
IPOrpaMMHUPOBAHUS B
B(OITK-8- pa3IMyYHbIX
20T) IPOrpaMMHBIX  cpeaax
JUISI pelieHus
IPAKTUYECKUX 3aJa4 I10
MIOCTPOEHHBIM
aIropuT™MaM
OIIK 9.1 Haxomut u aHanu3upyer 3HaTh:
TEXHUYECKYIO0 JIOKYMEHTALUIO II0 BO3MOYHOCTH
HCIIOJIb30BAHNIO nporpammuoro | 3(OIIK-9- | mpumeneHus
CpEICTBa, BBIOMpPAET M MPUMEHSET 22T") IIPOTPaMMHBIX  CpPEICTB
HEO0O0X0UMBbIE byHKIIUN JUISt pereHus
MPOrPaMMHBIX CpEICTB JUIS KOHKPETHBIX 3a7a4
pelieHuss  KOHKpPeTHOW  3ajauu YMeTs:
OIICHUBATh
OTIK-9-22T. Y(OIIK-9- | Bo3MOXHOCTH
22T") IIPOTPaMMHBIX  CPEICTB
JUIs pelieHus
KOHKPETHBIX 33134
Bnanetn:
B(OITK-9- ONBITOM  IIPUMEHEHUs
20T) IIPOrPaMMHBIX CPEICTB
Ui pelIeHns
KOHKPETHBIX 33134

3. CTpyKTypa JUCUMILIIHHBI

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTH (BCEro M 1o ceMecTpam, B 4acax)

®opma 00yueHHsI: OUHAas

Bcero
Buz yueOHOl paGoThI 110 2 |1 31415 718191101112
ceMecTpam,
4acel
KonraktHast paboTa, BCET0 B TOM YHCIIE: 124 48 | 76
JIEeKIH (BCETro) 40 14 | 26
-B T.4. JISKIMHK on-line Kypc 0
npakrrdeckue 3aasaTus (113) 8 4 4
-B T.4. TPaKTHUYECKUE 3aHATHA on-line Kypc 0
saboparopHsle padotsl (JIP) 64 24 | 40
KOHTPOJHpYyeMast CAaMOCTOSITENbHAs paboTta 4 4
(3ammTa KypCcoBOTro ImpoeKTa, KypcoBOr pabOTHI 1
Jp. paboT (pu HAJTUYWH))
-B T.4. 1abopaTopHble paboTh! on-line Kypc 0
WHas KOHTAaKTHas paboTa (cmada 3adera, 8 6 2
9K3aMeHa,KOHCYIIBTALIIH)
npoekTHas aesTenbHocTs (I1]]) 0
CamocrosrensHas padbora odoyqaronmxcs (CPO), 164 60 | 104
BCETO B TOM 4Hcie: (YKa3aTh KOHKPETHBIH BHI
CPO)
BBITIOJTHEHHE M ITIOJTOTOBKA K 3aIIITE KYPCOBOTO 20 20




MPOEKTa WM KYPCOBOI paboThl

BEITIOJTHEHHE U MTOATOTOBKA K 3amute PI'P pabotsr, 0

pedepara, MATEHTHBIX KCCIICIOBAHUI,

AQHAIUTUYECKUX UCCIICAOBAHHH U T.1I

n3ydeHue yaeOHOro MaTepHaa, BRIHECEHHOTO Ha 18 8 10
CaMOCTOSTENbHYIO MPOPabOTKY

TIOATOTOBKA K JIAOOPATOPHBIM W/HJIH MPAKTHYECKUM 66 22 | 44
3aHSITUIM

MOATOTOBKA K cAaye 3aueTa, SK3aMeHa 30 23 7
WHBIE BUJIBI pa0oT o0yyatomierocs (Ipyu HAJIMYHHN) 30 7 23
ocBoeHHe on-line Kypca 0

CaMOCTOsATENbHAs MPOeKTHAs nestenbHocTh (CI1J]) 0

WTOI'O IO AUCHUITIJIMHE 288 108 | 180

4. Coaep:xkanue AUCHUNINHBI

4.1. Tembl (pa3aesibl) IMCUMILIMHBI M BUbI 3aHATH (B Yacax)

®opma o0yueHHsI: OUHAas

)

5 g & TpymoemkocTb, 9ackl HIudp

§ < HazBanue temsl (pa3iena) % pe3ynbTaTa

p= ©| 71|13 | JIP | CPO | Beero | ©OyueHus
3(OIIK-9-22T".)
V(OIIK-9-22T".)

1 bazoBble QyHKIMH U KOHCTPYKIIUH SI3bIKA 2 |14 4 | 24 60 102 B(OITK-9-22T".)
3(OIIK-8-22T".)
3(OIIK-1-22r.)

XpaHeHue U 00pabOTKa JaHHBIX, IPUKIATHOE Y(OIIK-8-22T")
2 Hpo S OBEHHQ A » TpHiIan 3 /26| 4 | 40| 104 | 174 | Y(OIIK-2-22T)
POrpaMMHp B(OITK-8-22T")
B(OIIK-2-22T".)
NUTOI'O: 40| 8 | 64 | 164 276
4.2. Conep:xaHue JIEKIIHOHHOT0 Kypca
TpynoemkocTs,
qacChbl
Ne
Howmep paszzaena Hassanue temsl w | L 3| 3
. Sleg &
2188 8
(<o) (<o)
1 |1-ba3oBbie dpyakunn n kKoHCTpYKIwH | [IpocTeiimue nporpaMmMsbl. OpraHu3anusi BBojaa/BbIBOJIA. 2
SI3BIKA Beenenne. Ipocreiimmme mporpammsl. CrIocoOsI
OCYILIECTBIICHHUS BBOJIA/BBIBO/IA TAaHHBIX B si3bIke CH.
2 |1-basosble QyHk1mYU U KOHCTpYKLKY | [Iepemennbie. THNBI JaHHBIX. 2
SI3bIKA [epemenubie. OCHOBHBIE U COCTABHBIC THITBI IAHHBIX.
Juamna3oH 3HaUCHUIA, pa3Mep TUIA, 3aHUMAEMBbIi B TIAMSTH.
3 |1-bazoBble (yHKIMU M KOHCTPYKIMH | BUIbI IONMYCTHMBIX Onepaiuii ¥ BhIpaKeHHii. 2




SI3bIKA ApudmeTnueckue, JIOTHIECKUAE U OUTOBBIC OTICPALIH.
IIpuoputer onepanuii.
4 |1-ba3oBble GyHKIMU U KOHCTPYKIMY | CTPYKTYpa nporpamMmbl. Peann3anusi oCHOBHBIX 2
SI3bIKA aJIrOPUTMOB.
Peanuzanus pa3BeTBISIONIECTOCS AITOPUTMA, BBIOOPA
BapUAHTOB, IIUKIINYECKHE aJITOPUTMBI.
5 |1-ba3osble GpyHKIMY U KOHCTpYKIMY | [Iponexypsbl, GyHKIMH U UX TApaMeTPbI 2
SI3bIKA Otnuuue nporeayp u GyHkimit. @opManbHbie H HaKTHUECKUES
napametpsl. JIokabHbIC U I00aTbHBIC TEPEMEHHBIE.
6 |1-bazoBble (GYHKIMU U KOHCTPYKIHHY | OTHOMEPHbIE MACCUBBI. 2
SI3bIKA OOBbsIBIICHHE U OMTUCAHNE OJJHOMEPHBIX MACCHBOB,
PACTIONIOKEHUE B TIAMSITH, HHUIHATH3AIHS. Y Ka3aTelH.
7 |1-bazoBble (hyHKIMU M KOHCTPYKIUH | IByMepHbIe MACCHBDI. 2
SI3bIKA OObsBIICHHE U OMTUCAHKE OJJHOMEPHBIX MACCHBOB,
PACTIONIOKEHHE B TTAMSITH, HHUIHANH3AIKs. MacCuBBI Kak
napameTpsl QYHKIMN U TIPOLIEIYD.
1 |2-Xpanenue u o0pabotka nanHeiX, |IlpumuTHBHas rpadguka. 4
MIPUKJIATHOE NPOrPaMMUPOBAHUE [MopkroueHue apaliBEpOB, OCHOBHBIE (PYHKIIMHU, (PUTYPHI U
BO3MOYKHOCTH.
2 |2-XpaHenue u 00paboTKa JaHHBIX, |Pekypcusi 2
NPHKJIAIHOE IPOrPAMMHUPOBAHUE Pekypcusi B rpaduke, peKypCUBHbIe QYHKIINH, aITOPUTM
OBICTPOI COPTUPOBKHU C UCIOJIB30BAaHUEM PEKYPCHUHL.
3 |2-Xpanenue u o0paboTKa JaHHBIX, |CHMBOJbHbIE CTPOKH 4
NPHUKIIaJHOE IPOrpaMMUPOBaHUE MaccuBbl CUMBOJIBHOTO THIIA JaHHBIX, (GyHKIMH 00paboTKH
4 |2-Xpanenue u 00padoTKa JaHHBIX, |CTPYKTYPhI JaHHBIX 4
NPHUKIIaJHOE IPOrpaMMUPOBaHUE CocTaBHOM THI JaHHBIX Struct. MeTozb! 1 IpHeMbl 00pabOTKH
5 |2-XpaneHue u oOpa®oTKa NaHHBIX, |JIMHeliHbIe H IBYCBA3HbIE CIIUCKH 4
NPHUKJIaHOE IPOrpaMMUPOBaHUE JluneiiHble (OTHOCBSI3HBIC) M ABYCBSA3HBIE CIICKU. MeTons! 1
($yHKIMHM 00paOOTKU JaHHBIX OPTaHU30BAHHBIX B BUJIE CIHMCKA
6 |2-XpaHenue u 00paboTka naHHBIX, |CTeKH, OYepeau, TeKH. 4
NPHUKIIaJHOE IPOrpaMMUPOBaHUE Mertozs! ¥ IpreMbl padOTHI C JaHHBIMH, OPTaHU30BaHHBIMH B
BHUJIE CTEKa, OUepe.Iy, IeKa.
7 |2-XpaHenue u 00paboTka AaHHBIX, |/lepeBbs, rpadbl 4
NPHUKJIaTHOE TIPOrPaMMUPOBAHUE OO0X0zBI AePEBBEB, BUABI 3aIUCH apH(PMETHIECKOTO
BbIpaXkeHus1, paboTa ¢ rpadamu
- HUTOI'O: 40
4.3. Ilepeyenn J1a00pPaTOPHBIX PadoOT
TpynoemMKocTs,
qacChbl
Ne .
Howmep paznena P Ha3zBanue nabopatopHoit paboTb Wl w
S| e g g2
IR
5138 28
(<o) (<o)
1-ba3zoBbie pyHKINH ¥ KOHCTpYKIMH | 1 |3HakomcTBO ¢ s3bikoM Cu 4
SI3bIKA [Ipocreiinme mporpaMMBbl, THIIBI JAHHBIX




1-ba3oBbie QyHKINH U KOHCTPYKIMH | 2 |Omepatopsl s3bika Cu 4
SI3BIKA OCHOBHBIE OTEPaTOPHI SI3bIKA, TMHEHHBIN aJTOPUTM
1-Ba3oBbie QyHKINH U KOHCTPYKIMH | 3 |OmnepaTopbl HUKJIOB 4
SI3bIKA Peanuzanus HUKITHYECKUX AITOPHUTMOB
1-Ba3oBbie pyHKIMH U KOHCTPYKIMU | 4 |OQaHOMepHbIE MACCHBBI 4
SI3BIKA OcHOBHBIE TIpHEMBbI 00pa0OTKH JaHHBIX, OPTAHU30BAHHBIX B
BHUJIE OZTHOMEPHOT0 MaccuBa
1-Ba3oBbie QyHKIMH U KOHCTPYKIMU | 5 |/JIByMepHbIe MACCHBBI 4
SI3BIKA OcHOBHBIE (PYHKIIMU U TIPHEMBI OpPTaHU3aIMK 1 00pabOTKH
JIAHHBIX, OPTaHU30BaHHBIX B BHIE JABYMEPHOI'O MacCHBa
1-Ba3oBble QyHKIMY U KOHCTPYKIMU | 6 |/JIByMepHBI MacCHB KaK napaMeTp (GpyHKIuu 4
SI3BIKA KiroueBble MOMEHTBI OpraHu3auy QYHKIHUH, B KOTOPBIX
napaMeTpamMH BBICTYIIAIOT ABYMEPHbIE MACCHBBI
2-XpaneHue u 00pabOTKa JIaHHBIX, 1 |[pumuTnBHAs rpadpuka 4
TIPUKIIaJHOE TIPOrPaMMHUPOBaHHE OcHoBHBIE QPYHKINH, QUTYPBI, THUIIHATIH3ALKS JpaiiBepoB
2-XpaneHue u 00pabOTKa JIaHHBIX, 2 |PekypcuBHBbIe QYHKIUH 4
NPUKIIJHOE TIPOrPaMMHUPOBaHKE OpraHusaiys pereHus 3a1a4 ¢ HOMOIIbIO PEKYPCHBHBIX
(yHKIMH, anropuT™ OBICTPOI COPTUPOBKU
2-XpaneHue u 00pabOTKa JIaHHBIX, 3 |Pabora ¢ TekcTamu U aiijiaMH, CHMBOJIbHbIE CTPOKH 4
NpUKIaHOE IPOrpaMMUpPOBaHHE OcHOBHBbIE PYHKIIMU pabOThI C TEKCTOBOW MH(pOpMaLuen 1
¢yskmu padotsl ¢ daitnamu. OCHOBBI pabOTHI €
CHMBOJIBHBIMH CTPOKaMH
2-XpaHenue 1 00paboTKa JaHHbIX, 4 |Jluneiinble CIUCKHU 4
NPHUKIIaJHOE IPOrpaMMUPOBaHUE OcHOBBI pa0bOTHI C JAHHBIMH OPTAaHU30BAHHBIMU B BUJIE
JIMHENHOr O CIIMCKa
2-XpaHenue 1 00paboTKa JaHHbIX, 5 |/IBycBsI3HbIE CIUCKH 4
NPHUKJIaHOE IPOrpaMMUPOBaHUE OcHOBBI pabOTHI C IBYCBSA3HBIMHU CIIUCKAMH
2-XpaneHnue u 00pabOTKa JIaHHBIX, 6 |[AuHaMHYeCKHEe CTPYKTYPbI JAHHBIX 8
NPHUKJIaJHOE IPOrpaMMUPOBAHUE [IporpaMmupoBanue 3a1a4 IpH OPraHU3ALMN JaHHBIX B BUJE
JieKa, o4epesi, CTeKa
2-XpaHeHue 1 00paboTKa JaHHbIX, 7 |[depeBbs 6
NPHUKIIaJHOE IPOrpaMMUPOBaHUE [IporpaMmupoBanue 3a1a4 IpH OPTraHU3ALUN JaHHBIX B BUJE
IepeBa
2-XpaHeHue 1 00paboTKa TaHHbIX, 8 |T'padsi 6
NPHUKJIaTHOE TIPOrPaMMUPOBAHUE [IporpaMmupoBaHue 3a1a4 IpH OPraHU3ALHN JaHHBIX B BUJIE
rpada
- HUTOIO: 64
4.4. IlepevyeHb NPAKTHYCCKHUX 3AHATHI
TpynoemMKocTs,
qacChbl
H Ne T
w
OMCp pa3aciia 3 €Ma NPAKTUYICCKOT'O 3aHATHA - 3 §
S |Q = =
Z|E g Z
2128 8
o) <o)
1-ba3oBbIe QyHKINH U KOHCTPYKIIHU 1 |Peanmn3anusi 6a30BbIX AJITOPUTMOB fA3BIKA 2




SI3bIKA Pazbop ¢pyHKIMH 1 METOHOB peann3anuy 6a30BhIX
AJITOPUTMOB S3bIKA
1-ba3oBbie QyHKINH U KOHCTPYKIIAU Peanusanus MaccuBoB 2
SI3bIKA Pa36op dhyHKIUIT 1 METONOB peau3alii MacCHBOB
2-XpaneHue u 00pabOTKa JIaHHBIX, TexcToBbIe (haiiibl, CUMBOJIBHBIE CTPOKH 1
TIPUKIIaJHOE TIPOrPaMMHUPOBaHHE DyHKIMK PabOTHI C TEKCTOBOH HH(BOpMAIUeH U (YHKIHH
pabortsl ¢ daitnamu
2-Xpanenue u 00paboTKa JaHHBIX, JIuHeliHbIe M ABYCBSA3HBIC CIIUCKHA 1
TIPUKIIaJHOE TIPOrPaMMHUPOBaHHE OcHOBBI pabOTHI C JAHHBIMU OPTAHU30BAHHBIMU B BUIIC
JrHeHHOoro criucka. OCHOBBI paOOTHI C IBYCBSI3HBIMH
CIUCKaMH
2-XpaHeHue U 00pabOTKa JaHHBIX, Jexk, ouepeasp, cTeK 1
TIPUKIIaJHOE TIPOrPaMMHUPOBaHHE Pa306op 3amau npu opraHU3aliy JaHHBIX B BUAE JIeKa,
odepeny, creka
2-XpaneHue u 00pabOTKa JIaHHBIX, JepeBbsi u rpadbl 1
NPUKIIJHOE TIPOrPaMMHUPOBaHKE Penienue 3aa4 ¢ MoMompi0 JepeBbeB U rpados
- UTOIO: 8
4.5. Buasl CPO
TpynoemMKocTb,
qachbl
Howmep pazgena Bug CPO = |2 3 %
£ |2 & F
N I ol Q9
&) [SR-S} <
(<) (<)
1-Ba3oBbie (GyHKINH U KOHCTPYKLHH SI3bIKA MO/IFOTOBKA K cJ[adye 3a4yera, IK3aMeHa 23
1-Ba3oBbie (YHKINH U KOHCTPYKIMH SI3bIKA WHBIE BUIBI paboT obydatomierocs (Ipy HAJTHINH) 7
1-Ba3oBbie GYHKIMH U KOHCTPYKIIMH SI3bIKa MO/ITOTOBKA K JJAOOPATOPHBIM W/HMJIH PAKTHIECKHM 22
3aHATUSM
1-BazoBble GyHKIMU U KOHCTPYKIMH S3bIKA U3ydeHHe y1eOHOro MaTepuaia, BEIHECEHHOTO Ha 8
CaMOCTOSITENTFHYIO IPOPabOTKy
2-XpaneHue u 00pabOTKa JaHHBIX, IPUKIAHOE |MOATOTOBKA K CIaue 3a4eTa, SK3aMeHa 7
[pOrpaMMHpPOBaHHE
2-XpaneHue 1 00pabOTKa JIaHHBIX, IPUKIAHOE |HMHBIC BU/IBI PA0OT 00y4aromierocs (Ipyu HaJTHYHN) 23
pOrpaMMHpPOBaHHE
2-XpaHeHue 1 00pabOTKa JaHHBIX, IPUKIAHOE |MOATOTOBKA K JIA00OPATOPHBIM H/UITU MPAKTUUECKAM 44
MPOrpaMMHpPOBaHHE 3aHATUSM
2-XpaHeHue 1 00paboTKa JaHHBIX, IPUKJIAJHOE |BBIIOJHEHHE U MMOATOTOBKA K 3aIUTE KypCOBOTO 20
MPOrpaMMHpPOBaHHE MIPOEKTa WM KypPCOBOH PaboThI
2-XpaneHue 1 00pabOTKa JaHHBIX, IPUKIAHOE |M3YydeHUE YueOHOro MaTepHaia, BRIHECEHHOTO Ha 10
MPOrpaMMHpPOBaHHE CaMOCTOSATEIBHYIO IPOPAOOTKY
- UTOI'O: 164

Tembl 111 cAMOCTOSATEILHOI Pa00THI 00y4aI0IIMXCS




Pasoen 1. bazosvle d)vHKuuu U KOHCmMpPYKUuUuU A3blKa

Bunsl copTHpOBKM MacCUBOB

Pazoen 2. Xpanenue u obpabomka 0auuvix, NPUKIAOH0E NPO2DAMMUDOEAHUE

[Ipencrasnenue nepeBbeB U rpadoB B yI0OHOM BUJIE IIPH BBIBOJIC PE3YJIBTATOB HA SKpaH
5. ®opMBbI TEKylLIEr0 KOHTPOJISl YCIIeBAEMOCTH U NPOBeIeHUs MPOMEKYTOYHOM aTTeCTAlUU

[lepeyeHp OLICGHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA M INPOMEKYTOYHOM aTTECTalMH IO
JUcuMIUIMHE npuBeaeH PoHAe OLIEHOYHBIX CPECTB (IpuiiokeHue b).

6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecreyeHue JUCIUTNIMHBI
6.1.Y4eOHo-MeTOIUYECKOE 00ecTiedeHne

Caenenust 00 00€CIe4eHHOCTH AUCHUIIIMHBI OCHOBHOM, IOTIOJIHUTENBHON U y4€0HO -METOINYECKOM
nutepatypoil npuseneHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxenue A).

6.2.1lepeyeHb COBpeMeHHBIX MNPO(ecCHOHANBHBIX 0a3 MJaHHBIX W WHGPOPMANMOHHBIX
CIPABOYHBIX CHCTEM, PEKOMEHyeMbIX /15l OCBOCHUS IMCUHMILINHbI

HazBanus coBpeMeHHbIX PodeccroHalIbHbIX 0a3 TaHHBIX U
MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM,
PEKOMEHIYEMBIX JIJI1 OCBOCHUS TUCLIUIIIIUHBI

CcblTKM Ha
o(UIIHATEHBIE CANTHI

elibrary.ru Poccuiickast 6a3a HaydHBIX
yOJIMKaLUiA

http://biblioclub.ru/ VHHBEpCUTETCKasE OHOIHOTEKA
OHJIAWH

https://e.lanbook.com/book/ DeKTpOHHO-OHOIHOTEe U HASE
cucreMa JlaHp

https://github.com/jrjohansson/scientific-python-lectures Lectures on scientific computing
with Python. B cBoGomnoM
JOCTYIIE.

https://znanium.com/

DNeKTpOHHO-ONOIMOTEe U HAS
cucreMa

http://znanium.com/

OBC Znanium.com

Microsoft Office Professional

https://www.microsoft.com/ru-ru

Microsoft Windows

https://www.microsoft.com/ru-ru

Wureprer-Yuusepcurer MHPOpMAIMOHHBIX TEXHOIOTHIA http://www.intuit.ru

Hayunas a5ekTpoHHas GubinoTexa https://elibrary.ru/defaultx.asp
OdunmansHeIi caifiT mporpamMmmuoro obecrneuerns StarUML http://staruml.io/

Pecypc 0 IpoyMaHHOM ONTHMHU3AINH http://optimization.guide/
CB06OIHAS SHIMKIIOEIMS https://www.wikipedia.org/
YHuBepcUTETCKast ONOINOTEKa OHIalH http://biblioclub.ru/

9BC Znanium.com http://znanium.com/

3BC Jlanp https://e.lanbook.com/
DnexrponHas 6ubnunoreka YTHTY http://www.bibl.rusoil.net

7. MaTepuajabHO-TeXHHYECKOe o0ecnevyeHune T CUUMIMHbI

7.1. IlepedyeHb crnenuaabHBLIX ayIMTOPHil, KAOMHETOB, J1a00PATOPHH W MNP., HCIOJIb3YeMbIX
NPH peau3alyu JUCUHUILIMHBI € IepeYyHeM OCHOBHOI0 000py10BaHus

No Howmep OcHaleHHOCTh TOMEIICHUS

HanmenoBaHue MOMEIICHUS
III. | IIOMCIICHUA (nepequL OCHOBHOTO OGOpyI[OBaHI/I}I)




1-4208

Kommnerotep Intel Core 2 Duo E8200(1);Kommbrorep WIN 13-
550(2);Kommbrotep nepconansheiii 13-4170/21,5" PHILIPS
226VALAB(2);Monutop 19" Acer(1);Monurop ASUS VA24DQ
Black 23,8", mr(3);IIpuntep nazepusiit HP Laser Jet 3055
<Q6503A>(1);CepBucHoe ycrpoiictBo m\ourctku Katun 3
M(1);Cuctemusiii 61ok Intel Core 13-2100(1);11Ikad(b1) mus
XpaHeHHs

[MomereHust A71st XPAHSHHS 1
pOo(QMIAKTHYECKOTO
00CITy)KMBaHHS y1€OHOTO
000pyI0BaHUS

1-432 Kommsrotep Nettop Pegatron Walle L6 PV D- YuebHas ayautopus st
SUB(16);Komnerotep Tun K2 13-3220/21,5" LG 22EAG3T- MIPOBENIEHHS TPYIIIOBBIX U
P(1);IIpoexrop mynsrumenuitnsiii Sony VPL- HUHUBUAYAJIBHBIX KOHCYNbTALUI
CX150(1);Cucremusrii 6ok UNIVERSAL D1(18);Cromnsr,
CTYJIbsI
1-432 Kommnetotep Nettop Pegatron Walle L6 PV D- Yuebnas ayauropus st
SUB(16);Kommsrotep T K2 13-3220/21,5" LG 22EA63T- TEKYIIEr0 KOHTPOJIS U
P(1);IIpoexrop mynbrumenuitnsiii Sony VPL- MIPOMEXKYTOYHOMN aTTeCTalluH —
CX150(1);Cucremusrii 6ok UNIVERSAL D1(18);Cromnsl, YKOMIIJIEKTOBaHA
CTYJbsI CreaIn3uPOBaHHON (yueOHOI)
MeOEILI0, TEXHUYECKUMU
cpe/cTBaMu OOy4eHHUsL.
1-432 Kommsrotep Nettop Pegatron Walle L6 PV D- JlabopaTopust — ocHaIIeHHAs
SUB(16);Komnerotep Tun K2 13-3220/21,5" LG 22EA63T- 712a00paTOPHBIM 000PYIOBaHHUEM,
P(1);IIpoexTop myneTumenuiineiii Sony VPL- B 3aBUCUMOCTH OT CTEIIEHU
CX150(1);Cucremusrii 6ok UNIVERSAL D1(18);Cromnsl, CIIO’KHOCTH.
CTYJIbsI
1-435 Kommbrorep Pegatron Nettop MiniPC Wall-e YueOHast ayiuTopus JUis
L6(12);Kommerotep tum K2 13-3220/21,5" LG 22EA63T- MIPOBEJICHUS 3aHATUI
P(1);Monutop Samsung S-LC24F390FHIXCI(9); Monutop CEMUHApPCKOro TUIa —
Samsung S-LC24FG73FQIXCI(5);ITpoexrop Optoma YKOMILIEKTOBaHa
EH334(1);Cuctemusiii 6ok UNIVERSAL D1(14);Crosl, CHeNMaTU3UPOBaHHOH (yueOHOiIT)
CTYNbS MeO0eNblo, TEXHUUECKUMHU
CpeAcTBaMU O0y4EHHSI.
1-435 Kommsrotep Pegatron Nettop MiniPC Wall-e YueOHast ayiuTOpus JUis
L6(12);Komnerorep v K2 13-3220/21,5" LG 22EA63T- MPOBEICHHSI KYpPCOBOT'O
P(1);Monutop Samsung S-LC24F390FHIXCI(9);MonuTop MIPOCKTUPOBAHUS —
Samsung S-LC24FG73FQIXCI(5);ITpoexrop Optoma YKOMILIEKTOBaHa
EH334(1);Cucremusrii 6ok UNIVERSAL D1(14);Crosl, CHeNHaTH3UPOBaHHOH (yueOHOIT)
CTYNbS MeOeNblo, TEXHNUECKUMHU
cpeAcTBaMH O0yJIEeHHUS
1-444 Kommsrotep Nettop Pegatron Walle L6 PV D- VYueOHas aynuropus Aist

SUB(1);Hacrennsiii sxpan Master Picture 244x244
MW(1);ITpoextop Acer
ProjectorP1203(1);MmynbTrMeManpoekTop; Y ueOHO-HATIIS THbIE
mocoOus IO AUCIUILIHHE,HA00p TeMOHCTPAIIMOHHOT O
obopynoBanus; CTONBI, CTYIIbS;

[IPOBEJEHUS 3aHATUN
JIEKIIMOHHOT'O THIIA —
YKOMILJIEKTOBaHa
CHeTHATH3UPOBAHHOH (yaeOHOIT)
Mebebio, HabopoM
JIEMOHCTPAIOHHOT O
00opyaoBaHUs U yueOHO-
HarJAHBIMU TIOCOOHSMH,
00€eCTIEYNBAIOIINMH
TEMaTHYECKHE MILTIOCTPALIHH,
COOTBETCTBYIOIIHE PaboUnM
y4eOHBIM IporpaMMam
JIUCIIHATUTAH (MOyIeit).




3-201

3anmrHas RFID Cucrema LSG405HF(1);Komnsrorep 13-
2120(1);Kommetrorep 13-3220 K1 BenQ 21,5"(4);Kommbrotep 13-
3240 21.5" Acer(2);Komnsrotep I[TK HUKC\i3-
4170\21.5"(1);Kommsrotep mepconansHbiii-HeTTon Celeron
J1900/4Gb(1);KorTponsHo-kaccoBas MamuHa [Tuorep 1140 ¢
OH(1);M®YVY hp Laser Jet Pro M1132<CE847A>A4(1);M®YV hp
LaserJet Pro M1132<CE847A>(A4
npuHTep+ckanep+konup)(1);Mounutop Beng(1);IIpuntep Laser
Jet 1020(1);Cxanep Plustek Optic Book 4800(1);YHuBepcanpHas

ITomemenue s
CaMOCTOSITENILHOW PaOOThI —
YKOMILIEKTOBAHO
CTeMaIN3UPOBaHHON (yueOHOI)
MeOeIbI0, OCHAIICHO
KOMIIBIOTEPHOM TEXHUKOM ¢
BO3MO)KHOCTBIO TIO/IKITFOUEHHUS K
ceru «VHTEpHET» N 0OEcTIeueHO
JIOCTYIIOM B 3JIEKTPOHHYIO

RFID crannys KHUTOBBIIaYH/TIpOrpaMMHUPOBAHHS nH(popMannoHHO-
MeTok(3);Yekonsrii mpuatep ATOJI RP-326-USE yepHsbrit 00pa30BaTENBHYIO CPEIY
Rev.6(3);SImmk xaranoxuslii 40 saeex(S);Jocrym k OpTaHU3aIHH.
9JIEKTPOHHOI NH(OpMaIMOHHO-00pa30BaTeIbHOM cpee
(KopnopatusHas nnpopmarmonnas cuctema YITHTY); loctyn
B UHTEPHET;

7.2. IlepeyeHb JIMIIEH3HOHHOT0 W CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPaAMMHOIO

OGECHC‘ICHI/IH, HUCII0JIB3YEMBIX B y‘leﬁHOM nmpouecce mpu OCBOCHUM JTUCHUIIIMHBI

JInmeH3noHHas 9ucTOTa

Ne Haumenosanue 110 (pEKBU3UTHI TUIEH3UH,CBUICTEIIHCTBA O TOC. PETUCTPAIUU U
. T.I1., CPOK JICHCTBUS)
1 | ABBYY FineReader 9.0 Jata Beimaun nunensun 18.08.2008, TTocrasimk: 3A0 "CodyrJlaiin Tpeiin"
2 | Code:Blocks Jata Beinaun nutierzun 01.01.2006, [Toctapmuk: CBOOOIHOE MPOrPpaMMHOE
obecreyeHne
3 | CodeBlocks Hara Boinaun munenzun 01.01.2006, [MocraBimk: CBoGOIHOE TPOrpaMMHOE
obecreueHne
4 | DEV C++ Hara Boynaun munenzun 01.01.2006, [MocraBimk: CBoOOIHOE TPOrpaMMHOE
obecreueHne
5 Mathcad Jara Bermaun aunensun 10.10.2011, TToctasmuk: 3A0 "CodrJlaiin Tpeiin"
6 Microsoft Office Hara Bbmaunm Jsmnensun  24.09.2018, TlocraBumik: OOO "Codriaiin
ITpoexTs!"
7 Microsoft Office 2007 Hara Boinaun munenzun 01.01.2006, [MocraBimk: CBoGOIHOE POrpaMMHOE
obecreueHne
8 Microsoft Visual Studio 2010 Hara Beynaun munensun 01.01.2006, [MocraBimk: CBoGOIHOE TPOrpaMMHOE
obecreyeHne
9 Microsoft Office Jara Beiaun smnensun 01.01.2007
10 | Office 2007 Open License Jara Beipaun gurensun 10.12.2009, ITocrasmuk: 3A0 "Cod1Jlaiin Tpeiin"
11 | Visual C++ Hara Beynaun munensun 01.01.2006, [MocraBimk: CBoOOIHOE TPOrpaMMHOE

obecrieueHre

8. Opranusanus o0y4eHus JMI ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

Hmsg  muin ¢

OIrpaHUYCHHBIMHU

BO3MOXHOCTAMHU  310POBbA, 06yqa}omnxc;1 8(0) HaHHOﬁ

O6paSOBaTCHBHOﬁ Imporpamme, pEBpa6aTLIBaCTC${ HHAUBUAYAJIbHAA MMpOrpaMmMa OCBOCHUS JUCHUIIIMHBI C
y4aeToOM 0COOEHHOCTEH HX HCI/IXO(i)I/BI/I‘IeCKOl"O pa3BUTHA, HUX HWHAHUBUAYAJIBHBIX BO3MOJKHOCTEH U
COCTOSAAHUA 300POBbAL.




00 o0ecrie4eHHOCTH TUCHHUIIMHBI OCHOBHOM M ONOJIHUTEILHON YUeOHOil TuTepaTypoi

IIpunoxenne A

CBEJEHUA

Haumenoanue qucrurumasl. (502)IIporpaMmupoBanie

Hanpagsnenue noarorosku (crnenuansaocts): 09.03.01 MHdopmMaTHka v BRIYMCIUTEIbHAS TEXHUKA

Hanpasiensocts: Ipopuiib«TexXHOJIOTMH HCKYCCTBEHHOTO MHTEIIEKTa B He(hTera3oBoi oTpaciny

dopma oOyueHus: OUHaS;

Kadenpa, obecrieunBaroast mpernojaBaHue TUCHUIUTHHBE: BEIYMCINTENIbHAS TEXHUKA U WHKeHepHas kubepHeTuka (BTUK);

®opma Ne VJI-1

Cemectp ' o e B
i > Scox | B¢
£ Q 8 0 E S = g
Tun Hasnagenme o | & g Bubnuorpaduueckoe onucanue o = § E = ) §
y4eOHBIX U3TaHUI = 8| g 5 <s o d =0
51 ¢ 8 oz 28 5= 8 5
=R S = o 3
d i al
1 2 31415 6 7 8 9
OcHoBHas JLs1st BBITIOSTHEHMS 2,3 Mengenuk, B. 1. [paktika nporpamMmMupoBanust Ha si3bike [lackais http://www.e.lanbook.com | 1.00
TUTEepaTypa CPO; Insa (3amaum u pemrenus) : yaeOHoe nocodue / B. 1. Mensenuk. — Mocksa :
BBITIOTHEHUS JMK TIlpecc, 2013. — 590 c. — Texkcrt : anexkrponnbiii. — URL:
MPaKTHYECKUX https://e.lanbook.com/book/58700 (nata obpamenus: 19.08.2021).
3aHATHI;
JlomonHUTeTbHASL JLs1st BBITIOSTHEHMS 2,3 Komnmaes, B. JI. OCHOBBI alNroOpuTMH3AIMH U IPOTPAMMHPOBAHHS : yieO. http://www.znanium.com 1.00
JuTeparypa MPaKTUYECKUX nocobue / B.J1. Konnaes ; non pen. npod. JLT'. I'arapunoii. — Mocksa :
3aHATHA; [ NA «®OPYM» : THOPA-M, 2019. — 414 ¢. —- TekcT : 31eKTpOHHEBII. -
H3YUYCHUS TEOPUH; URL: https://znanium.com/catalog/product/980416 (nata obpamieHus:
19.08.2021).
JlomonHuTeTbHASL JL71st BBITIOSTHEHMS 2,3 Kopuees, B. U. TIporpammuposanue rpapukn va C++. Teopus u http://www.znanium.com 1.00
TuTeparypa CPO; s npuMepsl : yuebHoe mocodue / B. U. Koprees, JI. I'. I'arapuna, M. B.
BBITIOTHEHHS KopreeBa. — Mocksa : @OPYM : MTHOPA-M, 2019. — 517 c. — Teker :
mabopaTOPHBIX anektporHbIi. - URL: https://znanium.com/catalog/product/1018909 (nata
pabot; /st m3yaeHus obpamenuns: 19.08.2021).
TEOpHH;

Ipumeuanue — I'padsr 1-5,8 3anonusttores kadeapoit, rpadpt 7 1 9 - GubIHOTEKOI




CocraBwi: crapmuii npenogaBateiab Canuxoa MLA.
I'ox mpuema 2023 r.

CBEJEHUA
00 o0ecrne4YeHHOCTH JUCHHUIIIMHBI y4e0HO-MeTOANYECKUMH U3JaHUAMH

Haumenosanue gucuumuuasl. (502)IIporpamMmMupoBanue

Hamnpasnenue noarorosku (crenuansaocts): 09.03.01 MadopMaThka v BRIYMCIUTEIbHAS TEXHUKA

Hanpasnenrocts IpoQriib« TEeXHOJIOTHH HCKYCCTBEHHOTO MHTEIUIEKTa B He(hTEra30BOM OTpacIny

®dopma oOyueHus OUHAs;

Kadenpa, obecrieunBaromasi mpernojaBaHne TUCIUIUTHHBL BeIYncIuTenbpHas TeXHUKA U nikeHepHas kubepHetuka (BTUK);

®opma Ne VJI-2

Kou-Bo -
Cemectp = <
IK3. wx O E =
~ <
] = % X g %
Ha3nauenue = © 2 Q3 5 £ 0 = E
yueOHBIX = E 5 bubnuorpaduyeckoe onucanmue ol 23 Fx g o £
W3aHuN § 3 E 3 =g <2 g8 =
2| & 8 m| z = S 83 S 3
£ 0 £ 2 =8 O 2O
o m > =
1 2 3 | 4 5 7 8 9
Jlnst BeimonaeHust | 3 [IporpaMMupoBaHue Ha S3bIKE BHICOKOTO YPOBHS | YU4EOHO-METOANYECKUE YKA3AHUS IS 1 0 http://bibl.rusoil.net | 1.00
KYPCOBBIX paboOT BBINOJHEHHS KypCOBO# paboThl cryaeHTamu HanpasieHus 230100 "Mudopmaruka u
(mpoekToB); BBIUUCIIHTEbHAS TexHuKa" U cnenuanpaocT 230105 "IIporpammHoe obecrieueHre
BBIYUCIIUTEIBHOW TEXHUKU U aBTOMaTH3upoBaHHbIX cucteM" / YIHTY, kadp. BTUK ; coct.: A.
A. T'abnynnuna, . M. MuxaiinoBckast. - Yda : YTHTY, 2011. - 451 K6. - URL:
http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Gabdullina2.pdf. - B. 11. - TeKcT : 21IeKTPOHHBIH.
Jlnst BemmonaeHnst | 2,3 IIporpaMMupoBaHue Ha S3bIKE BHICOKOTO YPOBHS : YUEOHO-METOANIECKOE TTOCOOHE s 1 0 http://bibl.rusoil.net | 1.00
1abopaTOPHBIX MpOBeICHUs Ta0OPATOPHBIX 3aHATHH co cTyaeHTamu Hanpasienust 230100 "MudpopmaTrka u
pabor; BeruncnutenbHas texuuka" / YTHTY, kag. BTUK ; coct.: A. A. T'abnynnuna, E. B.
Hpyxuackas. - Ya : Mz3a-8o YIHTY, 2011. - 1,10 Mb. - URL:
http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Gabdullinal.pdf. - Teker : ameKTpoHHBIIA.
Jlnst Bemmonaerns | 2,3 [porpaMMupoOBaHue W aITOPUTMH3AIHS : YIeOHO-METOMMYECKOE TOCOOME K BHITIOTHEHHUIO 1 0 http://bibl.rusoil.net | 1.00
CPO; s nmabopaTOpHBIX U caMocToATeNbHBIX padot / YITHTY, Oxtsi6p. ¢mn., kad. UTMEH ; cocT. P. A.
BBITIOJTHEHHS Habwuymmmn. - Yga : YTHTY, 2018. - 892 K6. - URL:
11a6OpaTOPHBIX http://bibl.rusoil.net/base_docs/UGNTU/Oktyabrski/Nabiullinl.pdf. - Tekcr : a1eKkTpOHHBIHA.
pabor;

Ipumeuanue — I'padsr 1-5,8 3anomustorest kadeapoid, rpadet 6,7 u 9 - GudbIHOTEKOI




CocraBwi: crapmuii npenogaBarens Canuxosa ML.A.
I'ox mpuema 2023 r.



IIpuioxenune b

denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00Pa30BaTENIbHOE YUPEXKICHUE BBICILIET0 00pa3oBaHUs
«Y huUMCKHii rocy1apCTBEHHBIN HE(PTAHOM TEXHUIECKUN YHUBEPCUTET

MoANMHHKE 3NEKT POHHOTO AOKYMeHTa, NognucanHoro 3N,

xpauurcs 8 OACY BY3

Csegenia 0 ceprinmrate 3N
KoMy ebinan: M6parumos Mnbayc FaMuposwy, NpopexTop no
yuebnoi pabore

Kem Boigan; e epanbhoe KasHaueHcTBO

Neictaurenen: ¢ 01.02.2022 no 01.05.2023

(I)OHI[ OICHOYHBIX CPEACTB M0 TeKyIIICﬁ YCII€eBAaEMOCTH " HpOMe)KyTO‘IHOﬁ arTeCTalum 1Mo JMCHMIIJIMHE

IIporpammupoBanue

Hanpasnenue noaroropku (cnemuansrocts): 09.03.01 MHabOpMAaTHKa U BEIYUCIUTEIbHAS TEXHUKA

HamnpasneHHoCTb: npobuib «TeXHOJIOIMU HCKYCCTBEHHOI0 HHTEIUIEKTA B HE(TEra30BOM OTpaCIny

VpoBeHb BhICIIEro obpazopanus: OaKagaBpuaT
dopma obyueHus: OUHAA,

Kadenpa, obecriednparomas npenojaBanue UCHUIIMEBL BRIYMCINTEIbHAS TEXHUKA U nHKeHepHas kubepHernka (BTUK):;

Tpynoemkocts auctumuss: 8 3.€. (2884yac)

Ya



@®OC mo Tekymei ycrneBaeMoCT! U MPOMEKYTOYHOM aTTECTAllH 110 TUCIUIUIMHE pa3padoTan (1):
cTapunii npenojasatens Canuxoa M.A.

Penensenr
cTaplIni npenoaasaress ['annesa B.P.

®OC no Texymie ycrneBaeMOCTH U IPOMEKYTOYHOM aTTecTalluu MO JUCIUIUIMHE PAacCMOTPEH M 0/100peH Ha 3aceiaHuu kadeapsl BoruncnurenbHas
TexHuKa 1 nHxeHepHas kubepueruka (BTUK), obecneunBaromeii npenogaBanue aucuuiuinibl 31.08.2022, mpotokost Nel.
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®OC mno TekyIel ycreBaeMOCTH U MPOMEXKYTOYHON aTTeCTAllH 110 AUCLHUILINHE
3apeructpupoBan 19.09.2022 Noe 1 B otnene YPO u BHECEH B IEKTPOHHYIO 0a3y TaHHBIX



1. Ilacnmopt poHAa OLIEHOUYHBIX CPEACTB

ITudp ITokazarenu Bun
Ne KonTtponupyemsie pasnensl WNHauKaTop A0CTHKEHNS JIOCTHXKECHUSA OLIEHOYHO
pe3ynbrara PesynbraTr 00yueHus .
n/m (TeMbl) TUCHUILIUHBI oGyueHs KOMITETEHIIUH pE3yJabTaTOB OCBOCHUS ro
KOMIIETEHIIMH CpeICTBa
1 bazoBsie pyHKIIMM U B(OIIK-9- BO3MOKHOCTH OIIK 9.1 Haxomut u MPaBWJIBHO MO0UpAET Kypcosas
KOHCTPYKIUH SI3bIKA 22I) IIPUMEHEHUS AHAIU3HUPYET Y UCIIOJIBb3YET pabota
IPOrPaMMHBIX CPEJCTB | TEXHUYECKYIO IIpOrpaMMHBbIE cpeAcTBa | (IIPOEKT)
JUIS PEIIEHUS] KOHKPETHBIX | TOKYMEHTALUIO 110 JUISl peIIeHUs 3a]1a4 110 Jlaboparo
3a1a4 HCII0JIb30BaHUIO 00J1acTsIM IPUMEHEHUST | pHad
IPOrPaMMHOTO CpPE/ICTBA, pabota
BBIOMpAET U MPUMEHSET [Tucemenn
HeoO0XouMble (QYHKITUI BIN U
MPOrPaMMHBIX CPEJICTB YCTHBIN
JUIsl pEeLIeHNs] KOHKPETHON orpoc
3aga4u Tectupon
aHue
3(OIIK-9- OIIK 9.1 Haxomut n Kiaccuuupyer [TucemeHH
22T)) aHaIIM3UPYET MPOrPaMMHBIE CPEACTBA | BIM U
TEXHUYECKYIO 1o o0nacTsaImM YCTHBIN
JOKYMEHTALHIO 110 IPUMEHEHMSI orpoc
UCIIO0JIb30BAHUIO Tectupos
IPOTrPaMMHOTO CPEJICTBA, aHue
BBIOMpAET U IPUMEHSET
HE00X0ouMbIe (HYHKITHH
IPOTrPaMMHBIX CPEJICTB
JUISl pELIEHNs] KOHKPETHOU
3aa4u
VY(OIIK-9- OIIK 9.1 Haxoout u BbIOMpaeT nporpammusie | Jlaboparo
22I') aHaIU3HUPYET CpenacTBa B pHas
TEXHUYECKYIO COOTBETCTBUHU C pabota
JIOKYMEHTAIUIO 110 obnacteio npumeHenus | IluceMenn




HCTI0JIb30BAaHUIO permaeMoit 3a1auu bIi U
[IPOrPaMMHOI0 CPEICTBA, YCTHBIN
BbIOUPAET U IPUMEHSET ompoc
HE00X0IMMBbIE (PYHKITUH Tectuposn
IPOrPaMMHBIX CPEJICTB aHue
JUIsl peIeHNs KOHKPETHOU
3a/1a4u
Xpanenue u oopaboTka B(OIIK-2- napametpsl koppektHoro | OIIK 2.1 3naer ucnoJib3yer nocnennue | Jlaboparo
JAHHBIX, TPUKIIATHOE 22I) nojabopa COBpPEMEHHBIE BEpPCUU CpebI pHas
IPOrpaMMHUPOBaHHE MH($OPMALMOHHON MH(pOPMALMOHHbIE pa3paboTKu npu pabota
TEXHOJIOTUH JUISl pElIeHNs | TEXHOJIOTUU U pelieHny 3a1a4 [Tucemenn
MIOCTaBJICHHO 3a/1auu IpOrpaMMHBIE CPEICTBA, B | MpodeccrnoHalbHOMN 191787
TOM YHCIIE cdepbl YCTHBIN
OTEYECTBEHHOIO orpoc
IIPOU3BO/JICTBA, IPUMEHSIET Tectuposn
UX [IPH pelIeHUH 3a/]1a4 aHue
npoeCCHOHATBHOU
JeSITEeNbHOCTH
B(OIIK-8- Metoauku ucnoab3oBanus | OIIK 8.1 3naer MUIIET MPOrpaMMBbl Ha KypcoBas
22T") MPOTPAMMHBIX CPEJICTB | AITOPUTMUYECKHUE A3BIKA | SI3BIKE paborta
IpY IPOrpaMMUPOBAHUM | IPOIPaMMUPOBAHUS, IpPOrpaMMUPOBaHUS (mpoexr)
Ha SI3bIKE BBICOKOTO OIlEpallMOHHbIE CUCTEMBI U | BBICOKOTO YPOBHSI JlaGopato
YPOBHSI IIPHU pELLICHUN 000JI0OUKH, COBPEMEHHBIE | peaJIU3YIOIUe pHas
KOHKPETHBIX 3a]1a4 cpenbl pa3paboTKu JITOPUTMBI PEILICHUS pabota
IPOrPaMMHOTO 3aja4 [TucbmenH
obecrieueHUs Bl U
YCTHBIN
orpoc
Tectupos
aHue
3(OIIK-1-22r.) | meroasl Matematuueckoro | OIIK 1.1 ucnons3yer Ha3bIBaCT OCHOBHBIC JlaGopato
MOJEITUPOBAHUS OCHOBBI MaTEMATHKH, OIIPEIEIICHNUS U TIOHATUS | pHad
(U3UKN BBIYMCIUTEIBHON | JIOTHYECKUX Oeparii pabota
TEXHUKH U ITuceMenH




IpOTpaMMUPOBAHUS TIPH Bl U
pelLlIeHny 3a1a4 B YCTHBIN
Pa3IUYHbIX 00J1aCTIX ompoc
IeSITeIbHOCTH Tectupon
aHue
3(OIIK-8- Meroauku ucronbzoBanus | OIIK 8.1 3naer Ha3bIBaCT OCHOBHBIE [Tucemenn
22I) IPOTPAMMHBIX CPEJICTB | aJTOPUTMHUYECKHUE SI3BIKA | OTIPEACTICHUS U TIOHSTHS | BIA U
IpY IPOTPAMMHUPOBAHUH | TPOTPAMMHUPOBAHUS, JIOTUYECKUX OTepanuil YCTHBIN
Ha SI3bIKE BBICOKOTO OTIepallMOHHbBIE CUCTEMBI U orpoc
YPOBHS IIPU pEIIEHUN 000JI04KH, COBPEMEHHBIE Tectuposn
KOHKPETHBIX 3ajau cpensl pa3paboTKu aHue
IPOrpPaMMHOTO
obecrnevyeHus
Y(OIIK-2- nmapameTpsl koppektHoro | OIIK 2.1 3naer WCIIOJIb3YET KypcoBas
22I)) noadopa COBPEMEHHBIE HE0OXO0IUMBIH pabota
uH(pOpMaITMOHHOM nH(popMaIMOHHBIE byHKIIMOHAT TIOCTeTHUX | (TTPOEKT)
TEXHOJIOTUH JUIsl pEIIeHUs | TEXHOJOTUU U BepcHil cpen Jlaboparo
MOCTaBJIEHHOM 3a/1a4un IIpOrpaMMHBIE CPEICTBA, B | pa3pabOTKH, KOTOPbIE pHast
TOM 4HCIIe MO>KHO MPUMEHUTH 11 | paboTa
OTEUECTBEHHOIO pelieHus nocraBieHHbIX | [luceMenH
IIPOU3BOJICTBA, IPUMEHSIET | 3a]a4 191787
UX [IPH pElICHUHU 3a]1a4 YCTHBIN
npodeccuoHanbHOM orpoc
JEeSITEIbBHOCTH Tectuposn
aHue
VY (OIIK-8- MeTtoauku ucnoss3oBanus | OIIK 8.1 3naer UCIIOJb3YET Kypcosas
22I) IPOrPaMMHBIX CPEJCTB | AlTOPUTMHUYECKHE S3bIKH | HEOOXOAUMBIN pabota
[pU IPOTrPAMMUPOBAHUH | IPOTPAMMHPOBAHUS, GbyHKIMOHAT OCAeIHUX | (TIPOEKT)
Ha SI3bIKE BBICOKOTO OTIEPAllMOHHBIE CUCTEMBI U | BEPCUH Cpel JlaGopato
YPOBHS IIPH PELLIEHUN 000JI0YKH, COBPEMEHHbIE | pa3pabOTKH, KOTOPbIE pHas
KOHKPETHBIX 3a]1a4 cpeabl pa3paboTKH MO>KHO IPUMEHHTB sl | paboTa
IIPOrPaMMHOTO peleHust noctaBieHHbIX | ITucbMeHnH
obecrnieyeHus 3ajau Il U




YCTHBIN
OIpoc
Tectupos
aHue

2. Hepeqeﬂb OLCHOYHBIX CPEACTB IJISl TEKYIIEI0 KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ aTrTeCTallui 1o JMCIHUIIJIMHE

Bun
Kpartkas xapakTepucTruka Ol€HOYHOTO [IpencraBienue OLIEHOYHOTO
I/ | OIEHOYHOTO [IIxana onieHKH
cpencTaa cpenctBa B GhoHIE
CpeICTBa
1 2 3 4 5
1 | Kypcosas KoneuHbIi TPOIYKT, MOJy4yaeMbIi B TeMBbI THUITOBBIX TPYIIIIOBBIX MIIA | OUCHKA COMLuHOY BHICTABIAETCA 00yaIomeMycs, eciiu
aborta €3yJIbTaTe MUIAHUPOBAHUS U BBITTOJTHEHUS VH]IUBUyAJIbHBIX POEKTOB U SAIAHIE BBIMOHEHO BEPHO I MOTHOCTbIO, Ohoptert
p p yn 1 p I 21 'Z[y = p o OTUYET B COOTBETCTBUU C Tpe60BaHI/IHMI/I, TIpu 3TOM
(HpOGKT) KOMIIJICKCAa y‘-Ie6HI)IX 1 UCCJICOAOBATCIIbCKUX THUITIOBOC 3aJaHUEC HAa KypCOBOU 00yJaroIIHiCs OSCHSET MPUHIHUIT PAOOTHI IIOCTPOSHHOTO

3agaHui. [103BOJISI€T OLIEHUTH YMEHUS
00YJaroIINXCsl CAMOCTOSITEIIBHO
KOHCTPYMPOBATh CBOM 3HAHUS B MIPOIIECCE
pelieHus MPaKTUIECKHUX 3a/1a4d ¥ IpooIieMm,
OPHEHTHPOBATHCS B HH(POPMAITMOHHOM
MPOCTPAHCTBE M YPOBEHBb CHOPMHUPOBAHHOCTH
AHAIMTUYECKHX, UCCIEI0BATEIbCKIX HABBIKOB,
HaBBIKOB MPAKTHYECKOTO U TBOPUYECKOTO
MBIIIIEHNS. MOYKET BBIIIOJHATLCS B
WHJIMBUIYAIBHOM MOPSIKE WU TPYIIION
oOyJaromuxcs.

MPOEKT (paboTy)

KOMILIEKCa, JaéT OTBETHI Ha BCE JIOMOJIHUTEIIbHBIC
BOIIPOCHI.

OLIEHKA «XOpOUL0» BBICTABIISETCSA 00yHaIoLeMycs, eclu
3a/1aHUE BBIIIOJIHEHO MOJIHOCTBIO, IMEIOT MECTO
HEJI04YEThI, HE BIUSAIOIINE Ha IOHMMAaHHUE CYTH 3a1aHus;
o(opMIIeH OTYET B COOTBETCTBUHM C TPEOOBAHUAMU; IIPH
HOSICHEHUH XOZ1a BBIIIOJTHEHUS PaOOThI 00yJaroIuics
MOJKET JIOITyCKaTh OLIMOKU, KOTOPBIE UCIPABIISET B
npouecce 00CyXeHus; 1a€T oTBeThl Oonee, ueM Ha 70%
JIOTIOJIHUTEIIbHBIX BOIIPOCOB.

OLICHKA «V0081eMme0pUumenbHo» BbICTABISETCS
o0y4aromemMycs, eciy 3aJaHUE BbIIOIHEHO MOJHOCTHIO,
He BCe OLIMOKM yCTpaHEeHbI IIPH 3alUTe 0TYETA, OJAHAKO
o0yuaromuiics MoKa3bIBaeT 3HaHUE IIPEIMETa B X0/1e
o0cyxneHust paboThl; 0hOopMIIeH OTUYET B COOTBETCTBHH C
TpeboBanusIMu; 1aT OTBeTHI Oonee, yeM Ha 50%
JIOTIOJIHUTEIIbHBIX BOIIPOCOB.

OLICHKA «HeVO061emE0PUMebHOY» BbICTABISETCS
obyuaromemycs, eciau paboTa He OTBEYaeT KPUTEPHAM
OLIEHKH "OTINYHO" - "yIOBIETBOPUTEIHHO"

«3a4meHOo» BBICTABJIAETCS 00y4aroIEeMYyCsl, €CITH OTBET
COOTBETCTBYET KPUTEPHUSIM OLEHKH "yIOBICTBOPUTEIHHO"
U BBIILIE

«He3aumeHo» BBICTABIISIETCS 00yJalomeMycs, €ClIH OTBET
HE COOTBETCTBYET KPUTEPUSM "YIOBIETBOPUTENHHO" U
BBIIIIE




JIaGopatopHas
pabota

CpencTBo NpoBEpKU YMEHUHN IPUMEHATh
IOJIy4EHHBIEC 3HAHUSA 110 3apaHee
OIpENICNIEHHON METOAMKE ISl PELICHNUs 3a/1a4
WM 33JaHUN 10 Ta00PaTOPHBIM
UCCIIEIOBAaHUSIM

Tembl, 3ajaHUS 17151 BBITOJTHCHUS
na-00paTOPHBIX PadOT; BOMPOCHI
U Tpe-00BaHUsI K UX 3aIIUTE

OLICHKA «OMIUYHOY BBICTABIISIETCS 00YJaromeMycsl, €CIIN
paboTa BBINIOTHEHA MOJHOCTHIO, HCHIOJIB30BaH
MPaBIJIbHBIHN, ONTUMANBHBIIN aITOPUTM peIeHus; pabora
BBITIOJTHEHA 110 IUIAHY | CIeJIaHbl IIPABUIILHBIE BEIBOJIBL.
OLIEHKA «XOPOUL0» BBICTABISETCS 00yJaromeMycsl, €CIIH
paboTa BEITIOJIHEHA IPaBIIIBHO C YIeTOM 2-3
HECYIIECTBEHHBIX OIIMOOK MCIPaBICHHBIX
CaMOCTOSITEJIEHO 110 TPEOOBAHUIO IIPETIOaBaTEIsL.
OLICHKA «V0081eMBOPUMENbHOY BEICTaBISIETCS
oOygaroniemycsi, eciIi paboTa BBITIOIHEHA MIPaBHIEHO HE
MeHee YeM Ha MOJIOBUHY WITH JIOITyIIeHa CyIeCTBeHHAs
ommoKa.

OLICHKA «Hey0081emE0pUmenbHO» BICTaBISIETCS
00yJaronIeMycsl, €CJIH JIOMYIIEHBI CYIIeCTBEHHEIE
OIIMOKHN B XOJi€ pabOThI, KOTOPBIE CTYJICHT HE MOXKET
HCIIPABHUTH JJaXKe 10 TPeOOBAHMIO MPETIOIaBATENS, a TAKKE
Koryia paboTa He TIpeJocTaBJIeHa.

«3aumeno» BBICTaBIISETCS 00yJaIONIEeMYCsl, €CIIH OTBET
COOTBETCTBYET KPUTEPHUSIM OLEHKH "yIOBIETBOPUTEIBHO"
U BBIIIE

«He3aumeHo» BBICTABISIETCS 00YJaroIeMycCsl, €CIIH OTBET
HE COOTBETCTBYET KPUTEPUAM "yIOBIETBOPUTEILHO" 1
BBIIIIE

IInceMeHHbIN U
YCTHBIN ONPOC

O1eHOYHOE CPEJICTBO JIIS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAIINH.
[To3BoJISIET BBISBUTH U BOCIIOJIHHTD MTPOOCITHI B
3HAHMSX; TOBTOPHUTH, 3aKPEIUTH,
CHUCTEeMaTH3UPOBATh MaTePUaIl; OIICHUTH
3HAHHS, YMEHHUS, TCOPETUUYCCKHUE U
MPAKTUYECKUE HABBIKU; ONMPECIUTh YPOBCHb
c(OPMHPOBAHHBIX Y CTYICHTOB KOMIICTCHIIHIMA
0 TUCHUIUTHHE (MOYJIIO)

COBOKYITHOCTh BOIIPOCOB,
3aIaHUH, YIIPAKHEHUM, TECTOB
JUTSI BBITIOJTHEHUSI KOHTPOJIBHBIX
pabort, nomamHux 3ananuid, PI'P
Y WHBIX Y4eOHBIX padoT.
KomruiekT OuneToB a1 TeKyIei
Y TIPOMEKYTOYHOH aTTECTAI[UU

OLICHKA «OMJIUYHOY BBICTABIIACTCS 00YJatoIeMycCs, eCIIi
oOyuaromuiics 3HaeT Bech TpeOyeMblii IporpaMMoii Mare-
pHa1, XOpOLIO IIOHUMAET U POYHO ycBom ero. Ha
BOIPOCHI (B TpeiesIax NporpaMMbl) OTBedaeT 6e3
3aTpynHeHuil. B yCTHBIX OTBeTax Moib3yercs
JIUTEPATyPHBIM SI3BIKOM U HE JeNaeT rpyobix omurook. B
MHMCbMEHHBIX OTBETAX JIOIYCKAET TOJIBKO
HE3HAYMTENIbHbIE OLINOKH.

OLIEHKA «XOpOUL0» BBICTABIISETCS 00yHaloLeMycs, €ciu
o0yuarouuiics 3HaeT BeCh TpeOyeMblil MporpaMMoii Mate-
pHa1, XOpOLIO IIOHUMAET U NPOYHO ycBowm ero. Ha
BOIPOCHI (B Mpeaesiax mporpaMmbl) oTBedaer 0e3
3aTpyIHeHuil. B yCTHBIX OoTBeTax Mmonb3yercs
JIUTEPATYyPHBIM SI3BIKOM U HE JeNaeT rpyobix omurook. B
HHMCBMEHHBIX OTBETAaX JIOITYCKAET TOJIBKO
HE3HAYUTENIbHbIE OIIUOKH.

OLICHKA «V0061eme0pUumenbHo» BbICTABISETCS
o0ydaromemMycs, eciiu TEOPETHYECKOe COZIepIKaHKue Kypca
OCBOEHO YaCTUYHO, HO MPOOEIIBI HE HOCAT CYIIECTBEHHOIO
Xapakrepa, He0OXOAUMBIE IPAKTHYECKUE HABBIKH
yYMeHHs1 pabOThI C OCBOCHHBIM MATEPHAIOM B OCHOBHOM
copMHUpOBaHBI, GONBITUHCTBO MPEILYCMOTPEHHBIX
nporpamMMoii 00yueHus1 yueOHbIX 3aJaHUI BBIMOTHEHO,
HEKOTOpbIC U3 BBIIIOJIHEHHBIX 3aJIaHHI COePKAT OLIHOKK




OLICHKA «Hey0081emE0pUmeibHO» BICTaBISIETCS
o0yJaronieMycs, €ClIM TEOPETHIECKOe COZlepKaHue Kypca
HE OCBOCHO, HEOOXOTUMbIE TIPAKTHICCKN HABBIKH U
yMeHUsI He c(hOPMHUPOBAHBI, BEITIOIHEHHBIC YUCOHBIC
3aJIaHMS COJICPIKAT IPYObIC OMIHOKH, TOTIOIHUTEIbHAS
caMocCTOosITeIbHAs paboTa HajJ KypcoM He TIPUBEIET K
CYLIECTBEHHOMY MOBBIIIEHUIO KAYeCTBA BHITIOJIHEHUS
YUeOHBIX 3aJIaHHH.

«3aumeno» BBICTAaBIIIETCS 00YJaroMeMYyCsl, €CIIH OTBET
COOTBETCTBYET KPUTEPUSIM OLEHKH "YyIOBIETBOPUTEIBHO"
Y BBIIIIC

«He3aumeHo» BBICTABIISETCS 00YJaromeMycsl, €CITH OTBET
HE COOTBETCTBYET KPUTEPUAM "yIOBIETBOPUTENIBHO" U
BBILIE

TectupoBanue

Cucrema CTaHIapTU3UPOBAHHBIX MPOCTHIX U
KOMIIJIEKCHBIX 3aJlaHW, TO3BOJISIONIAs
aBTOMAaTU3UPOBATh MPOLEAYPY U3MEPEHUS
YPOBHSI 3HAHUH, YMEHUU U BJIAJICHUN
00ydJaromerocs.

DoHI TECTOBLIX 3aJaHUN.

OLIEHKA «OMIUYHOY BBICTABIISIETCS 00YJaIOMIEMYCsl, €CITH
TECTOBBIN Oy 9 U BhIIIE

OLIEHKA «XOPOui0» BBICTABISETCS 00yJaIOIEeMyCsl, €CITH
TECTOBBIN 0as1 oT 8 710 9

OLICHKA «V0081emMBOpUMeibHO» BbICTaBISIETCS
o0ydaromemMycs, €CM TecTOBbIH 6amt ot 7 110 8

OLICHKA «Hey0081emE0pUumeibHo» BbICTaBISIETCS
o0y4arouieMycsl, €CIM TeCTOBBII Oat Huxe 7
«3aumerno» BBICTaBISETCS 00yJaroIEeMYyCs, eCIIH
TECTOBBIN 0asI BhILIE 7

«He3aumeHo» BBICTABISETCS 00yJaromeMycCsl, €CIn
TECTOBBII 0aj1 HILKE 7




IIpuioxenune B

denepanbHOE FOCYAAPCTBEHHOE OO/DKETHOE 00pa30BaTEIbHOE YUPEXKICHUE BBICIIEr0 00pa30BaHUs
«Y puMCKHil rocy1apcTBEHHBIN HEPTAHOM TEXHUUECKUH YHUBEPCUTET

IIMcbMEeHHBIN U VCTHBIN O0OPOC.

[lepeuens BonpocoB (3a1a4, 3aJJaHUl, TeEM, KOMIUIEKTA TECTOBBIX 3aJJaHHil):

Bomnpocs! Ha 3amuTy 1a00paTOpHBIX padboT U JH.3a4eT M0 BCEM pas/iesiaM AUCIHUILIHHbBI PECTaB-JIeHbI
B COOTBETCTBYIOIIHUX Y4COHO-METOIUICCKHUX TIOCOOHSIX, yKa3aHHBIX B opme VJI-2
(http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Gabdullinal.pdf)

Bomnpocsr Ha 3amuty u nud.3adet

1. [IpoexTupoBaHue nporpaMm. JTaribl pa3paboTKU IPOTrpamMM.

2. [IporpamMMmupoBaH¥e CHA3Y BBEPX U CBEPXY BHHU3.

3. [TpUHIMIIBI CTPYKTYPHOTO MPOTPAMMHPOBAHHUSL.

4. Crpykrypa npocreimeit mporpaMMsl Ha Cu. CHHTakCcUC, TPUMEPBI.

5. BBoJ1 1 BBIBOJ] TeKcTa Ha 3kpaH. CIIOCOOBI, CHHTAKCHC, TTPHUMEPHI.

6. JupexTussl npenpoueccopa. Popmsl 3anMCH, CHHTAKCHUC.

7. [lepemennas. Tunsl qanHbIX. CUHTaKCHC OOBSABICHUS IEPEMEHHBIX.

8. Tuner nanaprx. OCHOBHBIE U cocTaBHBIC. Crienu(UKATOPHI, TUANa30H 3HAYCHUH, pa3Mep B OanTax.
9. ®opmaTHbBIN BBOJ U BBIBOJ, CUHTAKCUC. DOpMATHI 7151 BBIBOJA JAHHBIX.

10. IToTOoXOBBII BBOJ 1 BEIBOJ JAHHBIX, CHHTAKCHC.

11.  Apudmernueckue BeipaxeHus. [Ipuopurer onepanuii apudmeTnaecKkux BeipakeHui. MTHkpeMeHT
U JCKPEMEHT.

12.  burossle onepanuu. [Ipuopurer OUTOBBIX OTIEPAITHIA.

13.  Omnepamuu otHomeHui. [Ipropurer onepanuii oTHomeHW. Tabiniia 3HaYCHUH.

14. Jlornueckue ornepanuu U oTHOIIEHUs. Tabnuila 3HAaYCHUH.

15.  Omepauus onpenenenus pazmepa JaHHbIX. DOPMbI 3aITUCH, CHHTAKCHUC.

16. Pazgenbr mporpammer Ha Cu. bubnmoTteku sizpika mporpammupoBanust CH.

17.  T'mobGanbHble U JTOKaJIbHBIE IEPEMEHHBIE. 4 TPYMIBI OMIepaTOpOB si3bika CH.

18.  VYcnosnslii oneparop. CMBICH, CHHTAKCHC, OJIOK cXeMa.

19. VYcnosuas onepanusi. CMBICH, CHHTAaKCHC, OJIOK cXxeMma.

20.  Omepatop BeiOOpa BapraHTOB. CMBICI, CHHTaKCHC, OJIOK cXeMa.

21.  Omepatopsl break, continue. CMBICII, CHHTaKCHC.

22.  Iwuxn ¢ napamerpoM. CMBICI, CHHTaKCHC, OJIOK CXeMa.

23. Hukn ¢ npeaycnoBueM. CMbICH, CHHTaKCHUC, OJIOK cXeMa.

24. Hukn ¢ noctycinoBueMm. CMbICH, CHHTaKCHUC, OJI0K cXeMa.

25. MeTopl OTJIaJIKK TPOTPAMM.

26.  I'paduxa B Cu. Koopaunater Touek. OcHoBHBIE 1[BeTa. CocTaB rpaduyecKoro mnakera.

27. I'paduka B Cu. OcHoBHBIE Tpaduueckue (yHKiwH. setcolor, line, rectangle, bar, circle, floodfill,
outtextxy, getimage, delay.

28.  Ilpouenypsl. Cunrakcuc. [Tapamerpsl popmanbHble U haKTHUECKHE.

29.  Oynkuus. PopmanbHble U pakTHyeckue napamerpsl. CHHTaKCHUC.

30.  @ynkuus. Onpenenenue GpyHKIUU (ceMaHTHKa), 00bsABIEeHHE QYHKINHU (IPOTOTHII, CUTHATYpa),
BBI30B (DYHKIIMH.

31.  Knaccel mamsTH.

32.  Maccussl janHbiX. OcHOBHbIE TOHATHS. OObsIBIIEHHE MAaCCHBA.

33. CnocoObl BBOIa TaHHBIX B MaccuB. CHHTaKCHC, OJIOK CXEMBI.

34. MaccuBbl TaHHBIX. BBOJI € KJTaBUATyphI U BBIBOJ Ha 3KpaH. 3aroJIHeHHE CITy4ailHBIMU YHCIIAMU.

35.  MaccuBsl janHbIX. PaboTta ¢ TekcTOBbIME U ABOMUHBIMU (aiinamu. @ynkuuu fread u fwrite.



36.
37.
38.
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27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
42,
43,
44,
45,
46.

Maccussl naHHbIX. [lepecTaHoBKa 311eMeHTOB MaccuBa. MIHBepCus, HIUKIMYECKHUM CIIBUT.
Maccussl 1aHHbIX. COPpTHPOBKAa MacCUBOB. MeTO/ Iy3bIpbKa.

MaccuBsl nanabix. CopTupoBKa MaccMBOB. MeTo1 BbIOOpa MUHUMAIILHOTO AJIEMEHTA.
Maccussl jaHHbIX. COPTHPOBKA MAaCCUBOB. /IBOMUHBIN [TOMCK B MacCHBE.

OyHKIMS KaK apryMeHT (yHKINH.

[IpoTotun GpyHKIHM.

Onpenenenne GyHKITUH.

JlnHaMu4ecKoe BBIICTICHNE TTAMATH (CyTh, BHJI «y4acTKay BBIJEICHUS aMSTH 10 OTHOMEPHBIN U

BYMEPHBII IMHAMUYECKUE MACCHBBI).

[lonsaTHe yka3areins.

Hcnonp3oBanne MacCMBOB (IMHAMHUYECKUX U CTATUYECKHUX) B KAU€CTBE ApIyMEHTOB (DYHKITHH.
OObsBneHUE yKa3zarTesnei, oopalieHne 1o aapecy u onpeeseHue aapeca.

I'moGanbHbIe U NOKanbHBIE TapaMeTpbl. O0macTh ux neictBus. I[lpumepsr.

®dopmanbHble U pakTHueckue napamerpsl. O6nacTh ux aerctBus. [lpumepsl.

Maccusbl. O0bsIBIEHHE OJTHOMEPHOTO U JIBYMEPHOTO MacCHBa.

Maccussl. O6parieHue K 3J1eMEHTY MacCUBa.

Maccussl. BBoJ ¢ Ki1aBHaTyphl M BBIBOJ Ha 9KPaH OJJHOMEPHOTO U IBYMEPHOI'O MacCHBa.
MaccuBsl. 3anoJHEHNE CIy4aiHbIMU YHCIIAMH.

MaccuBsl. PaGoTa ¢ TeKCTOBBIMHE (haitmamu.

Maccussl. PaboTa ¢ nBonuHbIME daitiamu.

Maccussl. [Iouck 04HOTO 371€EMEHTa B MACCHBE.

Maccussl. [Iouck Bcex aIeMEeHTOB, COOTBETCTBYIOIINX YCIOBHIO.

Maccussl. Haxox1eHne MUHUMAJIBHOTO JIEMEHTA.

Maccussbl. [lepecTaHoBKa 3J1EMEHTOB MacCUBA.

Maccussbl. [lepecTaHoBKa 371eMEHTOB MacCUBa HA00OPOT (MHBEPCHS).

Maccusbl. CopTHpoBKa MacCUBOB. MeTO T y3bIpbKa.

Maccussl. CopTUpOBKa MacCMBOB. MeTo 1 BhIOOpa MUHUMAJIBHOTO 3JIEMEHTA.

MaccuBbl. MaccuBbl B miporienypax u GyHKITHSX.

Pexypcus. PexypcuBHbie mpouieaypsl U GyHKLIUU.

Pexypcusi. beicTpas coptrpoBKa.

PexypcuBnbie pynkuuu. Haxoxaenue n!, (n+1)!, (n-1)! B Bume Bo3BpamaeMoro 3Ha4eHHs QyHK-

PexypcuBnbie pynkumu. HaxoxaeHue B BHE BO3BpaIIaeMOro 3HaYeHUs QYHKITUU.
CumBostbHBIC CTPOKU. OOBSIBICHUE M MHUITUATA3AITHS.

CumBoJibHbIE€ CTpOKHU. CTaHAapTHBINA BBOJ U BBIBOJ.

CumBosbHBIC CTpOKHU. PaboTa ¢ (aiinamu.

CumBonbHbIe cTpoku. DyHKIUYN A7 paboThl co cTpokaMu. OObeAMHEHHE CTPOK.
CumBonbHbIe cTpoku. DyHKIMY A71s paboThI co cTpokaMu. KomupoBaHue CTpok.
CumBosbHbIe cTpoku. DyHKIMH A7 paboThl co cTpokaMu. CpaBHEHHE CTPOK.
CumBonbHbIe cTpokd. DyHKIUHN A7 pabOTHI CO CTpoKaMHu. JlJIMHA CTPOKH.
CumBonbHbIe cTpoku. DyHKIMH A71s1 paboThl co cTpokaMu. [lonck B cTpokax.
CumBonbHBIE CTpOKU. DYyHKIUH A7 pabOTHI CO CTpOKaMu. UTeHHE U3 CTPOKH.
CumBosbHbBIE CTpOKU. CTpOKU B (DYHKIUSAX U TIPOIEAYpPAX.

MaccuBbl CHMBOJIBHBIX CTPOK. OOBSIBICHHE U HHUIIUATH3AIHUS.

MaccuBbl CHMBOJIBHBIX CTPOK. BBOT U BBIBOJIL.

MaccuBbl CHMBOJIBHBIX CTPOK. COpTUPOBKA.

OnnocesizHbie ciucku. OObsBIEHNE, MHUITMANU3aus. [Ipumepsr.

Onnoceszuble criicku. Co3laHue 1eMeHTa crucKa((QyHKIus).

OpnnocesizHble ciucku. OOpaleHue K dIeMEHTY CIUCKA.

OpnocesizHbIe cUCKU. J[oOaBneHNe y371a B HAUAIO CIUCKA.

OpnnocesizHbIe cIMCcKU. J[oOaBneHue y31a Mocie 3aJaHHOTO.

OpnocesizHbIe cUcKU. JJoOaBneHue y31a nepe 3aJaHHbIM.



47. OnnocBszHbIe criMcKH. JJoO6aBieHue y3iia B KOHEI] CIUCKA.

48. Opnnocasi3Hble ciucku. [Ipoxo 1o crucky, MOUCK y3J1a B CIIUCKE.

49. OnHOCBSI3HBIC CITUCKU. Y JAJICHUE Y3IIa.

50. JIBycBsi3HbIi cniucok. OObsiBienue y3na B Cu. L{ukianueckue Crmcku.

ol. JIBycBsi3HBIM criicok. [JJoOaBieHue y31a B Ha4alo U B KOHEII JIBYCBSI3HOTO CIIHCKA.

52. JIBycBsi3HBIM crircok. [JJoOaBieHue y37a mocie 3aJaHHOTO B IBYCBSI3HOM CITHCKE.

53. JIBycBs3HBIN ciicOK. [Ionck y3i1a B IBYCBA3HOM CIUCKE. Y JAJICHHUE Y3J1a B IBYCBSI3HOM CITMCKE.

54.  Crpykrypa struct. Onpenenenue. @opma 3aaanusd. [Ipumep. Ilone ctpykrypbl. CTpyKTypHBIE
3JICMCHTHI.

55.  O6wemmuenue union. Onpenenenue. ®opma 3amanus. [Ipumep.
56. TunoBble peKyppeHTHbIE AITOPUTMbI HAKOIUIEHUSI CyMM, [TPOU3BEAECHUHN, (PaKTOPUAIOB.
o7, ANTOpUTMBI NOUCKA MUHUMYMOB, MaKCHMYMOB 3JIEMEHTOB U UX HOMEPOB.

58.  Crpyxrypsl. OOpamieHue mo MeHH.

59. Crpykrypsbl. OOpalieHue 1o ajapecy.

60. Crpyktypsl. [lo37eMeHTHBIN BBOJ U BBIBO/I.
61. Crpykrypsbl. PaboTa ¢ 1BOMYHBIM (ailiom.
62. Crpykrypsl. KonupoBanue cTpykTyp.

63. CTtpyKTypbl. MaccuBBI CTPYKTYP.

64. Crpyktypbl. MaccuBbl CTPYKTYp. [nHaMU4YecKoe BBIJEICHUE MaMATH.
65. CrpykTyphbl Kak napaMmerpsl npouenyp. llepenaya no 3nauenuto Ilepenava no cepuike Ilepenaya
10 ajapecy

66. CrpykTypbl. CopTHpOBKa MO0 KIIIOUY.

1. JIuHenHbII 0THOCBA3HBIN crcoK. M3 yero coctout, o0bsaBieHue y3na B Cu.

2. Co3znanme snmeMenTa criicka (QyHKIws)

3. JlobGaByieHne y371a B Ha4aIo CIMCKa, T00aBICHHUE y3Jia TIOCIIe 3a1aHHOTO.

4, JloGaBiieHne y371a nepe/1 3alaHHbIM.

5. Jlo6aBiieHne y371a B KOHEII CITMCKa

6. [Tpoxon Mo crucKy, MOUCK y3j1a B CITUCKE

7. VY nanenue ysna

8. Crek. Peanuzaius cTeka ¢ HOMOIIBI0 MacCHBA.

9. JloGaBiieHre 37IeMEHTa Ha BEPIIMHY CTEKA U CHATHE dJIEMEHTA C BEPIIMHBI CTEKA MPU pPeasli3aIiuu
CTEKa C IOMOILILIO MacCHBa.

10. Crek. Peanuzanuys cTeka ¢ MOMOIIBIO CIIMCKA.

11. JloGaBieHHe 37IeMEHTa Ha BEPIIMHY CTEKa U CHATHE JJIEMEHTA C BEPIIMHBI CTEKA MPU pPeasln3aliuf
CTEKa C IIOMOIIBIO CIIMCKA.

12. Ouepenp. Peanuzarus odepeau ¢ MOMOIIbIO MacCHBa.

13. JloGaBieHue s1eMeHTa B KOHEIl OYeped U yaIeHHEe JIEMEHTa C Hauana O4epen Mpy peannsa-
UK 0YEPE/IU C TIOMOIIBI0 MacCHBa.

14, Ouepenp. Peanmuzarus odepeu ¢ MOMOIIIBIO CITUCKA.

15. JloGaBieHue s1eMeHTa B KOHEI[ OYepei U yIalIeHHe AIeMEHTa ¢ Hadajla O4epeu MpH peannsa-
LIUU 0YEePEU C TOMOIIBIO CITHCKA.

16. Jlex. JlobGaBiieHre >neMeHTa B KOHEII JieKa U yIajeHHe dJIeMeHTa ¢ Hadaja JieKa.

17. JIBycBsi3HbIM cincok. OObsaBneHue y3na B Cu. Llukinyeckue Ciucku.

18. JloGaBneHue y3/1a B HAUalo U B KOHEIl JBYCBSI3HOTO CIHCKa

19. JloGaBrneHue y31a mocie 3aJaHHOTO B IBYCBSI3HOM CITHCKE

20. [Touck y3na B IBYCBA3HOM CIUCKE. Y JaJICHHE y3j1a B IBYCBSI3HOM CIHCKE

21. Ornpenenenue, peKypCUBHOE OTNPEECIICHHE IEPEBA, JIUCT, IOTOMOK, PEJOK, YPOBEHD y3J1a, BHICO-
Ta JIepeBa, BHYTPEHHSS BEPILHMHA, YIIOPSAIOUYEHHOE JEPEBO.

22. I'pad (HanpaBneHHBIN, CBS3aHHBIN, B3BEIICHHBIH, TIOJIHBIH, IIeMb, TyTh, CETh, IMKJI) Matpura

CMEXHOCTH M MaTpHIla BECOB.
23.  Anroputm JleHKcTpBbI.
24.  ]JIBOM4YHBIE JepEBbS, CTPOTO JIBOMUYHBIC U MOJIHBIE IBOMYHBIE AepeBbs. OnucaHue BEPLIIMHbI



25. JlepeBbsl MUHMMAaJIBHOM BBICOTBI. DYHKIIMSA CO3JaHUS TAKOIO JIEPEBa.

26.  OOxon mepeBa

27. [Touck ¢ momompto aepesa. [loctpoeHue nepeBa noucka.

28.  Tlowuck 1o nepeBy, COPTUPOBKA C TIOMOIIIBIO JIepeBa.

29.  JlepeBo mis apupMeTUYECKOTrO BeIpaskeHUs. POPMBI 3amKcH apu(PMETHIECKOTO BBIPKEHUSI.

30.  AnTropuTM MOCTPOSHUS JepPeBa CHHTAKCHUYECKOTO pa3dopa 1 mpoleaypa, peaau3yrolas dTOT aj-
TOPHTM.

31.  OyKus, peanu3yonias BHIYUCICHNE BRIPAKEHHS 10 IEPEBY

32.  Dramnsl pa3pabotku mporpamm. Pacckasarte mpo Bee.

33.  IIporpammupoBaHUE «CBEpXY BHH3Y (IIE€IIH, IPUHIIHUIIBI).

34. IIporpamMmMmupoBaHne «CHU3Y BBEpX». JlOCTOMHCTBA M HEJIOCTATKHU.

35.  Omnpexnenenne MOy U TpeOOBaHUS MPU pabOTe C HUM.

36. Moienb, MOACTUPOBAHNE, BUIBI MOJICIICH, TIEJTH MOJICTHPOBAHUS

37.  Dransl MaT. MOAETHpOBaHHs. YNCIIEHHbIE METOIBI, BUIBI YNCICHHBIX METOIOB.
38.  Anroput™m uzossuu kKopaei. [Ipumep.

39. YTounenue kopHeil. Meroa ckaHupoBaHus (iepedopa).

40.  YTouyHeHHe KOopHeWl. MeTo AMXOTOMUH (TTOJIOBUHHOTO JICTICHHS, OUCEKITHH).
41.  VrtouHeHue KopHei. MeTo mpocCThIX nTepanuii (ociae10BaTeNIbHbIX TPUOIIKEHN ).
42. YTouneHnue kopHei. MeTos Xop/.

43. YTounenue kopueir. Meroa HeroToHa (KacaTembHBIX).

44.  BpluncieHHe ONpPEeaesIEHHBIX HHTETpaJioB. MeTo1 IpsIMOYTOJIbHUKOB

45, Brrunciienne onpeaeeHHbIX HHTErPpAJIoB. MeTo 1 Tpanenuit

46.  Brruucienue onpeaeneHHbIX HHTErpanoB. Metoq Monte-Kapio

47. Brranciienue onpeaeneHHbIX UHTErpasioB. Meton Cumiicona

KypcoBas pabora (IIpoekr).

[Tepedyens BompocoB (3amady, 3aaHUM, TeM, KOMIUIEKTa TECTOBBIX 3aaHM):

HpI/IMepH BapHaHTOB Sa,I[aHI/Iﬁ JJIS BBIITIOJIHEHUSL KprOBOfI pa6OTI>I 1 CIIMCOK BOIIPOCOB JJIs1 3allIMThI
KprOBOfI pa6OTBI IMpEACTAaBJICHBI B COOTBETCTBYIOLIEM y‘le6H0-MeTOI[I/I‘leCKOM HOCO6I/II/I, YKa3aHHOM B
dbopme YJI-2 (http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Gabdullina2.pdf)

BapuanT 1

1. Co3nate cTpykTypy «llnaneray, BKiItoHaroyto He MeHee 3 MoJei.

2. Co3nate cymHocTH «3emisi» U «Mapcy» ONMMCaHHON CTPYKTYpBHI.

3. Co3nath CTpyKTYpy «MaTepuk», coeprKallyro He MeHee 5 MoJiei, 0THO U3 KOTOPbIX Ha3bIBAETCS
«KOMIUIEKC» U YKa3bIBAET, KAKOM IJIaHETe MaTePUK MPUHAJICHKHUT.

4. Co31ath AMHAMHYECKHE MAaCCUBBI MAaTEPUKOB ITaHeT 3emiist 1 Mapc.

S. Hanwucate ¢yHKIMM 17151 BBOJIAa 3HAYSHUH MacCcuBa C KJIaBUATYpHl, U3 (hailia 1 BHIBOJIA HA HKPaH.
6. Hanwucats 3 ¢pyHKkimm o6paboTKu TaHHBIX O MaTepuKax (HarpuMep, camblii 00JIBIION 110
IUTOIIA I MAaTEPUK; TUIOTHOCTh HACEIEHUS IUIAHETHI)

7. Hanwucatpe ¢pyHKIUM U1 BBIBOJA CBEJICHUH O TUIaHEeTe, Ha KOTOPOH PacloJio’KeH MaTepuK.

8. PazpaboTarh HECKOIBKO (POPM B MPHIIOKEHHUHU C TpahuuecKuM UHTepQeiicoM mnosib3oBaTens (B

cpene MICROSOFT VISUAL STUDIO 2010) anst paboTsl ¢ co3qaHHON BaMu "0a30i1 HaHHBIX" WK
pa3paboTaTh KOHCOJIBHOE MEHIO:

1)BBo MaccuBa cTpyKTyp (OpraHu3oBaTh BHIOOD: C KJIaBUATYphI MU U3 (aiina (He meHee 15 3ammceit));
2)CopTHUpOBKa MaccuBa CTPYKTYD;

3)ITouck B MaccuBe CTPYKTYp IO 33JaHHOMY IapamMeTpy;

4)3MeHeHue 3aJaHHOM CTPYKTYPBI;

5)Y nanenue cTpyKTypbl U3 MacCHBa;



6)BbIBOJ HAa SKpaH MaccuBa CTPYKTYP;

7)Bbixon.

Bapuanr 2

1. Coznath CTpYKTYpY «YHUBEPCUTET, BKIIOYAIOIIYIO HE MEHEE 3 TOJIEil.

2. Coznats cymnoctu «YTHTY» u «MI'Y» onrcaHHO#M CTPYKTYpBI.

3. Coznatb cTpykTypy «DaKkyabTeT», COJEPKAIIYIO0 HE MEHEE S5 ToJIeH, OJTHO U3 KOTOPBIX
HA3bIBACTCS «BY3» U YKA3bIBAeT, B KAKOM YHUBEPCHTETE HAXOIUTCS (DaKyIbTET.

4. Co3nare quHamMuueckue MaccuBsbl ¢pakyabTeroB YIHTY u MI'Y.

o. Hanucath ¢yHKIMH U1 BBOIA 3HAYCHHUI MACCHBA C KJIIABHATYPHI, U3 (aiijia ¥ BEIBOJA HA KPaH.
6. Hanmcats 3 ¢pynkium o6paboTky naHHBIX 0 (pakynbTeTax (HampuMep, caMblil OOJIBIION 1O
KOJIMYECTBY CTY/IEHTOB; 00Illee YKCIIO MpernojaBaTesiell yHUBEPCUTETA)

1. Hanucats ¢pyHkunu uid BbIBOAa CBECHHH 0 By3€, KOTOPOMY IPUHAUIEKUT (PaKyabTeT.

8. Pa3paboTtare HECK0JIbKO (POPM B MPHUIIOKEHUU C rpaduueckuM uHTepdericom noapzonaTens (B

cpene MICROSOFT VISUAL STUDIO 2010) st paGoThl ¢ cO3AaHHOM BamMH "0a30i JaHHBIX'" UITH
pa3paboTaTh KOHCOJIBHOE MEHIO:

1)BBoa maccuBa cTpyKTyp (OpraHM30BaTh BHIOOP: C KIIaBUATYpPHI WU U3 (aitna (He meHee 15 3ammceit));
2)CopTupoBKa MaccuBa CTPYKTYp;

3)[Touck B MmaccuBe CTPYKTYp IO 33JaHHOMY MTapaMeTpy;

4)I3meHeHue 3a1aHHOM CTPYKTYPBI;

5)Y nanenue cTpyKTypbl U3 MacCUBa;

6)BbIBO Ha SKpaH MaccuBa CTPYKTYP;

7)Beixo.

Bompocsr m1st 3anuThl KypcoBO#t pabOTHI:

Crpykrypa struct. Onpenenenue. ®opma 3aganus. [Ipumep. Ilose crpykrypsl. CTpyKTYpHBIE 3JIEMEHTHI.

55.  OOweamnenue union. Onpenenenne. ®opma 3amanus. [Ipumep.
56.  TumoBbIe peKyppEeHTHBIC AITOPUTMBI HAKOTUICHHSI CyMM, TIPOU3BENICHHH, (PaKTOPHAJIOB.
57. AJITOPUTMBI TOVICKAa MUHUMYMOB, MAaKCHMYMOB JJIEMEHTOB M KX HOMEPOB.

58.  Crpyxkrypsl. O0paiieHue mo UMeHH.

59. Crpykrypsbl. OOpaleHue 1o ajapecy.

60. Crpykrypsl. IlosnemMeHTHBINA BBOJ U BBIBOJIL.
61. CrtpykTypsl. PaboTta ¢ 1BOMYHBIM (haidsiom.
62. Crpykrypsl. KonupoBaHnue CTpyKTyp.

63. CtpykTypbl. MacCuBBI CTPYKTYD.

64. CrtpykTypbl. MaccuBbl CTpyKTYp. JJuHamMudeckoe BbIACTICHUE TAMSITH.
65. CrpykTypsl Kak napamerpsl npouenyp. [lepenaya no snauenuto Ilepenaua no cepuike [lepenaya
o azipecy

66. Crpykrypsl. CopTupOBKa 10 KIHOUY.

JlabopaTopHas pabora.

HepequL BOIIPOCOB (3az[aq, 38.,[[8.HHI>’I, TEM, KOMIIJICKTa TCCTOBBIX BaﬂaHHﬁ)l

BapI/IaHTBI 3a,[[aHPII>'I JJIs1 BBIIIOJIHCHU AL naﬁopaTopme pa60T 10 BCEM pasjciiaM TUCHUIIUHBI ITPEACTAB-
JICHbI B COOTBETCTBYIOIUX YU€OHO-METOANYECKHX MOCOOMX, YKa3aHHBIX B (hopme YJI-2
(http://bibl.rusoil.net/base_docs/UGNTU/VTIK/Gabdullinal.pdf)



Bormpock! Ha 3amuTy J1abopaTOpHBIX paboT 2 ceMecTpa

1 Crpykrypa npocreiinieil nporpammsl Ha Cu. CUHTaKcHC, IPUMEPBI.

2 BBon u BBIBOJ TekcTa Ha 3kpaH. CriocoObl, CHHTAKCHC, TPHUMEPBI.

3 Jupextussl npenpoueccopa. Popmsl 3anMcH, CHHTAKCHUC.

4. Ilepemennas. Tumbl nanabIX. CHHTaKCHUC OOBSBICHHS TEPEMEHHBIX.

5 Tunet qanabIX. OCHOBHBIE U cocTaBHBIC. Crienn(UKaTophl, TMana3oH 3HAYCHUH, pa3Mep B OanTax.
6 IIoTOKOBBII BBOJ M BBIBOJ, JAHHBIX, CHHTAKCHC.

7 Apudpmernueckue Beipaxenus. [Ipuoputer onepanuii apupmMeTndeckux BeIpaxeHnid. IHKpeMeHT
U JEKPEMEHT.

buroBsie onepauuu. [lpuopurer OUTOBBIX ONEpaLIUi.

Omneparuu otHomenui. [Ippopurer onepanuii oTHomeHuit. Tabnuiia 3HaYeHUH.
Jlornueckue omneparuu 1 otHomeHus. Tabmuia 3HauYeHUH.

Onepanus onpeneneHus pasmepa JaHHbIX. POpPMBI 3aMCH, CHHTAKCHC.
Pa3nenst nporpammel Ha Cu. bubnuoTeku si3pika nporpammupoBanus Cu.
VYcnoBusrit onepatop. CMBICT, CHHTaKCHUC, OJIOK CXeMa.

VYcnosuas onepanusi. CMBICH, CHHTaKCHC, OJIOK cXeMma.

Omneparop BbIOOpa BapuaHTOB. CMBICII, CHHTAKCHC, OJIOK cXeMa.

NG~ wWNE

I'mob6anpHBIE U TIOKaTbHBIE IEpEMEHHBIE. 4 TPYMIBI ONepaTOpoB si3bika CH.
dopmaTHbBIN BBOJ U BBIBOJ, CUHTAaKCUC. DOpMaThI AJ1s1 BEIBOJIA JAHHBIX.
Omnepatops! break, continue. CMbICI, CHHTaKCHC.

uxn ¢ mapamerpom. CMBICIT, CHHTaKCHC, OJIOK cXeMma.

Huxn ¢ npexycnoBueM. CMBICI, CHHTaKCHC, OJIOK cxema.

Huxn ¢ moctycnoBrueM. CMBICI, CHHTAaKCHC, OJIOK cxema.

MeToas! OTJIaIKK IPOTPaAMM.

NookrowhE

1. I'paduka B Cu. Koopaunater Touek. OcHoBHBIE 11BeTa. CocTaB rpaduueckoro makera.

2. I'paduka B Cu. OcHoBHBIE rpaduueckue GpyHkiuu. setcolor, line, rectangle, bar, circle, floodfill,
outtextxy, getimage, delay.

3. [pouemypsl. Cunrakcuc. [Tapamerpsl popmanibHble U (pakTHUYECKHE.

4, Oyukusa. Popmanehbie U pakTudeckue napamerpbl. CHHTaKCHUC.

5. Oynkiusa. Onpenenenne GyHKIUHN (CeMaHTHKA), 00bsABICHHE (PYHKIMH (TIPOTOTHII, CUTHATYpa),
BBI3OB (DYHKIIHIH.

Maccussl gaHHbIX. OcHOBHBIE NOHATHS. OOBIBIEHNE MacCHBA.

CniocoObl BBOJa JaHHBIX B MaccuB. CHHTAKCHUC, OJI0K CXEMEL.

MaccuBsl JaHHBIX. BBOJI ¢ K1aBUATyphI ¥ BBIBOJ] HA DKpaH. 3aloIHEHHUE CITyYaliHBIMU YHCIIAMH.
Maccussl nanabix. Pabota ¢ TekctoBbIMU U 1BOMUHBIME (aitnamu. Oynkiun fread u fwrite.
MaccuBsl JaHHbIX. [lepecTaHOBKA 37IEMEHTOB MaccHBa. MIHBepCHs, IIMKIMYECKUI C/IBHT.
Maccussl qanHbix. COpTHpPOBKA MAaCCUBOB. MeTOT My3bIpbKa.

Maccussl qanHbix. COpTHpOBKAa MacCHBOB. MeTo1 BEIOOpa MUHUMAIBHOTO AJIEMEHTA.
Maccussl qanHbIX. COPTHPOBKA MACCHBOB. /IBOMUHBIN MOWCK B MacCHBE.

ONoGaRrwWN R

Bomnpocs! k 3amuTe 1adopaTopHbIX paboT 3 cemecTpa

JlaGopatopHnas pabota Nel. Pexypcus. I'paduxka.

1. JluHaMu4ecKoe BbIAETICHNE NaMATH (CyTh, BUJI «y4acTKa BBIJICIICHUS MTaMATH 110 OJTHOMEPHBIH 1
JBYMEPHBIH TUHAMUYECKUE MACCUBBI).
2. OyHKIMUSA KaK apryMeHT (QyHKIUH.

3. [IpoTotun GpyHKIMM.



N O A

Onpenenenue GyHKITUH.

MaccuBbl. MaccuBbI B Iporieiypax u GyHKIUSX.

I'paduxa B Cu. Koopaunatel Touek. OcHoBHbIE 11BeTa. CocTaB rpa)uyeckoro makera.

I'paduxa B Cu. MaNnmammi3anus rpagux.

I'paduka B Cu. OcHoBHbIe Ipaduueckue Gpynkiuu. setcolor, line, rectangle, bar, circle, floodfill,

outtextxy, getimage, delay u npyrue.

JIaGopatopHnas pabora Ne2. PexypcuBHbIE (YHKITHH.

9. [Tonsarue ykasarens.

10.  Hcmonb30BaHME MAaCCHBOB (IMHAMHYECKHX M CTATHYECKHMX) B KAUECTBE apryMeHTOB (DYHKIIWH.
11. OObsBneHUE yKazaresnei, oopalieHue mo aJipecy 1 ornpeaesieHue aapeca.

12. I'moGanbHbIe U ToKanbHBIE TapaMeTpbl. O0nacTh ux neiicteus. Ilpumepsr.

13.  ®opmanbHbIe U pakTHUECKHE TapaMeTpbl. O6macTh ux aercTBus. [Ipumepst.

14.  Pexypcus. PexypcuBHbie npouenypsl U ¢pyHkiuu. KocBeHHas pexypceust.

15. Pexypcus. beicTpast coptupoBka (010K -cxema, IporpaMMHBINA KOJ).

16. Pexypcusnbie ¢pynkiuu. Haxoxnaenue n!, (nt+1)!, (n-1)! B Buae Bo3BpamiaeMoro 3Haue€Hus
(GyHKIMH.

17. Pexypcusnble ¢pynkiun. HaxoxxaeHnue B BUe BO3BPALIaeMOTro 3HaU€HUS QYHKIINU.
JlaboparopHas padota Ne3. CUMBOJIbHBIE CTPOKH, paboTa ¢ TeKCTaMH U (paiimamu

18.  Maccussl. PaboTa ¢ TekcTOBBIMU (paiiTamMu.

19. Maccussl. PaboTta ¢ 1Bon4HbIMU dailiaMu.

20.  CumBousbHBIE CTpOKH. OOBSBICHNE I MHUITHATH3AIINS.

21. CumBoJibHBIE CTPOKHU. CTaHIAPTHBIA BBOJ U BBIBOJ.

22. CumBostbHBIE cTpOoKH. PaboTa ¢ daiimamu.

23. CumBousbHBIE cTpoKu. DyHKIIMK 117151 pabOTHI cO cTpokamu. OObeTMHEHNE CTPOK.
24, CumBosbHBIE cTpoKu. DyHKIIMK 117151 pabOTHI cO cTpokamu. KonmupoBaHue CTpoOK.
25. CumBostbHBIC CTpOKH. DyHKIIMK 7151 pabOTHI cO cTpokamu. CpaBHEHHE CTPOK.

26. CumBousbHBIC cTpOKU. DyHKIIMK 17151 pabOTHI CO cTpoKamu. JlJinHA CTPOKH.

217. CumBouibHbIe cTpokH. DyHKIMK A1 paboThI co cTpokamH. Ilonck B cTpokax.

28. CumBouibHbIe cTpokH. DyHKIMK 1711 pabOTHI CO CTpOKaMU. YTeHHE U3 CTPOKH.

29. CumBosibHBIC CTPOKH. CTPOKH B (DYHKITUAX M TIPOLICTypax.

30. MaccuBbl CHMBOJIBHBIX CTPOK. OOBbsIBIIEHNE ¥ MHULMAIU3ALIUS.

31. MaccuBbl CHUMBOJIBHBIX CTPOK. BBOJ 1 BBIBO/.

32. MaccuBbl CUMBOJIBHBIX CTpOK. COpTHpOBKA.

Jlaboparopnas pabota Ne4. Jlunamuueckre TUIBI JaHHBIX. CTPYKTYpHI.

33.  Crpykrypa struct. Onpenenenue. @opma 3ananus. [lpumep. [lone ctpykrypsl. CTpyKTypHbIE
AIIEMEHTBHI.

34.  OO6wenunenue union. Onpenenenue. Popma 3aganus. [pumep.

35.  TumoBble peKyppeHTHbIE AITOPUTMbI HAKOTIICHHS CYyMM, POU3BEICHUH, (aKTOPHAJIOB.

36. ANTOPUTMBI TOMCKAa MUHUMYMOB, MaKCUMYMOB 3JIEMEHTOB U X HOMEPOB.

37.  Crpyxktypsl. OOpalienue 1o UMeHH.

38. Crpyxtypbl. OOparieHue 1o ajapecy.

39. Crpyxtypbl. [lo31eMeHTHBIN BBOJ U BBIBO/L.

40. Crpyxtypsl. Pabota ¢ 1BoMYHBIM (aitiaom.

41. Crpykrypsl. KonupoBaHue cTpyKTyp.

42. CrpykTypbl. MaccuBbI CTPYKTYD.

43. CtpykTypbl. MaccuBbl CTPYKTYp. JMHAMHUECKOE BbIICIIEHUE TaMSTH.

44, CrpykTypbl Kak napamerpsl mporuenyp. I[lepegaya no 3nauenuto Ilepenaua no cepuike Ilepenaua

10 aJipecy.



45.

Crpykrypbl. CopTupOBKa 110 KIHOUY.

Jlaboparopuas pabota Ne5. JIuHEWHBIE CITUCKU

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.

59.
60.

Opnoceszuble ciucku. OObsIBIICHNE, HHUIMATH3ALNS, U3 4er0 cOCTOUT. [Ipumeps.
OpnnocesizHbIe ciucku. Co3aanue dreMenTa crucka(pyHKms).

OnnocszHbie criucku. OOparieHue K JIeMEHTY CITUCKA.

OnnocBszHbIE criMcKH. JJoOaBieHue y3a B Ha4aI0 CIHCKa.

OnnocBszHbIE crIUCKH. JJoOaBieHue y37a mocie 3aJaHHoTO.

OnnocBszHbIE criUcKH. JJoOaBieHue y3ia nepe 3a1aHHbIM.

OnnHocBszHbIE crIUCKH. JJoOaBieHEe y371a B KOHEII CITHUCKA.

OpnnocasizHble ciucku. [Ipoxo 1o crucky, MOUCK y3Jia B CITUCKE.

OnHOCBS3HBIC CITUCKH. Y TAJICHHUE Yy3IIa.

JIBycBs3HbIN crincok. OObsBiaeHue y3na B Cu. Lluknnyeckue ciucku.

JIBycBsi3HBINM crircok. [JoO6aBieHne y31a B Ha4aIo U B KOHEIl IBYCBSI3HOTO CITHCKA.
JIBycBs3HBIN criucok. /{obaBneHue y3ia rnocie 3aJaHHOTO B JIBYCBSI3HOM CITHCKE.
JIBycBs3HBIN ciicOK. [IonCK y371a B IBYCBA3HOM CIIMCKE. Y JAJIEHUE y3J1a B IBYCBA3HOM CIIMCKE.

JlabopaTtopnas pabota Ne6. J[nuHaMuueckue CTpyKTYphl JaHHBIX

Crek. Peann3anus cTeka ¢ IOMOIIBIO MacCHBA.
JloGaBiieHre >7IeMeHTa Ha BEPIIMHY CTEKa U CHATHE dJIEMEHTA C BEPIIMHBI CTEKA MPU peaTn3aIiun

CTCKa C TIOMOIIBIO MacCHBa.

61.
62.

Crek. Peanu3zanus cteka ¢ HOMOIIBIO CITMCKA.
JloGaBiieHre 371eMEHTa Ha BEPIIMHY CTEKa U CHATHE 3JIEMEHTA C BEPIIMHBI CTEKA MPU peaTi3aIiun

CTCKa C IIOMOIIBIO CIIMCKA.

63.
64.

Ouepenp. Peann3zanus ouepenn ¢ mOMOUIbI0 MAacCHUBA.
Jlo6aByieHre 371eMeHTa B KOHEIl OYepeIu U YIAJICHUE JIEMEHTa C Hadajla Ouepen mpu

pealn3aiyy O4YepeId ¢ TOMOIIBIO MacCHBA.

65.
66.

Oqepeﬂb. Peamzanus o4uepeau C IOMOUIbIO CITKUCKA.
HO63BJ’I€HI/IC SJICMEHTA B KOHECI OUEPCAU U YAAJICHUE 2JIEMCHTA C Hadalla O4epEaun IIpru

peajin3aliii 04CpeCau C IIOMOIIbIO CIIMCKA.

67.

HCK. HO63BJ'ICHI/I€ OJICMCHTA B KOHECII ICKA U YAAJICHUC 2JICMCHTA C HaYaJjla JCKa.

JlabopaTtopHas pabota Ne7 JlepeBbs

68.

OHpeI[eJ'IeHI/IC, PEKYPCHUBHOC OIIPEACIICHUEC ACPEBA, JIUCT, IOTOMOK, ITPEAOK, YPOBCHL Y3JIa,

BbICOTA ACPEBA, BHYTPCHHAA BCPUINHA, YIIOPAAOUYCHHOC ICPEBO.

69.  JIBomuHbIe JepeBbs, CTPOrO JABOMYHBIE U MOJIHBbIE IBOMYHBIE JiepeBbsi. ONucaHue BEPLIMHBI
70.  [lepeBbst MUHUMAIIbHOM BBICOTHL. DYHKIUS CO3AaHHS TAKOTO JIepeBa.

71. O06xon nepeBa

72.  Tlouck c nmomouibto fepesa. IlocTtpoenue nepeBa noucka.

73.  Ilouck mo nepeBy, COPTUPOBKA € IIOMOUIBIO I€PEBA.

74.  JlepeBo s apupMeTHYECKOro BeIpaskeHUs. POpMBbI 3aHcu apu(METUYECKOTO BBIPAKEHHMS.
75.  ANroputM NoCTpOCHHMS JepeBa CHHTaAKCHUECKOTo pa3dopa M Mpoleaypa, peaau3yomias 3ToT
AJITOPUTM.

76. OyHKIMS, peaTu3yrolias BHIYUCICHNUE BBIPAXKEHHS M0 JIEpEBY

JIaGopatopHas pabota Ne8 I'padsr

77.
78.
79.

I'pad (HanpaBneHHBIN, CBS3aHHBIN, B3BEIICHHBIH, TTOJTHBIH, IEMb, IyTh, CETh, [IUKII)
Martpuiia CMEXHOCTH ¥ MaTpHIla BECOB s TpadoB.
AnroputMm JleiikcTpel. PacckaszaTh 1S 4ero HyeH U Kak paboTaer.



3ananus k maboparopHoit padore Nel
«3HaKOMCTBO ¢ s3bIkOM C. BbINIOIHEHNE TPOrpaMM C JIMHEHHOM BBIYMCIUTENIBHON CTPYKTYPOi»

3amanue 1. BeraucnuTh 3HaUYCHUE BRIPAXKEHUS TP Pa3IMYHBIX THIAX MaHHbIX (int, float,double).
Brrauciienus cieyer BHIOIHATE C UCHOJIb30BAHUEM ITPOMEKYTOYHBIX IIepeMEeHHBIX. CpaBHUTH U
OOBSICHUTH TIOJTy4YeHHBIE PE3YIbTATHI.

BapuanTel
1.
2.
3.

3ananue 2. HanucaTh nporpaMMmy BBIYMCIIEHUS 3HaYCHUM BhIpakeHUl. Bee HeoOxoaumble J1st
BBIYMCIICHUS IaHHBIE BBOJATCS C KJI1aBUATypbl. OOBSICHUTH MOJIyYE€HHBIE pe3yabTaThl. CBEpUTH
ITOJTy4EHHBIE PE3YyJIbTaThl C PyYHBIM IIOJICYETOM.

BapuanTel

Ne 3amanue Ne 3aganue Ne 3aganue

1 m-=n+5, f<<2 11 m-=n----- 5, >>3 21 m%=--n+5, f>>2

2 a-=b+++++c, a<<3 12 a%=b+++++c, a>>3 22 a+=--b+c, --a<<3

3aganue 3. PemmTh 3a1a4y B COOTBETCTBUE C BApUAHTOM. BbIunCIIeHNs CleAyeT BBITIOJIHSATH C
HCII0JIb30BAHHUEM MTPOMEKYTOUHBIX IIepeMeHHbIX. CpaBHUTH U 0OBIACHUTH NOJTyYEHHbIE PE3YIbTATHI.
BapuanTsl

1. OnpenenuTh NEpUMETP MHOTOYTOJIbHUKA, 3aJAHHOT0 KoopArnHaTaMu BepmH M1, M2, M3,M4.
2. [To n3BECTHBIM JTMHEWHBIM pazMepaM IMPSIMON MPAaBHIIBHON IIECTUYT'OJIBHON TMTPU3MBI (JITTHHBI
CTOPOH OCHOBAHHUS U BBICOTA MPU3MBI) OINPEIEIUTh €€ 00BEM U IJIOUIa/1b [TOJHOM MOBEPXHOCTH.

3amanue Kk 1abopaTopHoit paboTe No2

«Omnepatopsl s3b1ka Cu»

[TocTanoBka 3anaun: Hanucates 3 nporpaMmsl (¢ UCIIOJIB30BaHUEM YCIIOBHOT'O OIlEpaTopa, YCIOBHOM
orepanuu, oneparopa switch) onpenensrone pacnoaokeHne TOUKd A (X,y) OTHOCUTEIBHO
3alITPUXOBAHHON 00JIaCTH.

BapuanTtsr
1

3ananue k aboparopHoii pabore Ne3

«OnepaTopsl IIUKIa»

[TocranoBka 3agaun: HanucaTts 3 mporpamMmsbl ¢ MCIIOJIB30BAaHUEM TPEX BUAOB IIMKIJIOB (LIUKII C
MIPEYyCIOBUEM, C TIOCTYCIOBUEM, C ITAPAMETPOM) TaOyIUPYIOIINX (GYHKLIHUIO B 33JJAHHOM JIara3oHe.



BapuanTel

l' k) ) 1 H
2' k) ) 1 H
3' k) ) 1 H

3ananue k maboparopHoit padote Ne 5
«O06paboTKa OTHOMEPHBIX MACCUBOBY

ITocranoBKa 3aaauu:

Hanmcats mporpaMmy BBITTOJTHSIOUIYIO:

1) mosryueHue 3€MEHTOB MacCHBa Mo GopmyIie;

2) BBIYMCIIEHUE TapaMeTpa NOJYyYEeHHOTO MacCUBa;

3) onpezeneHue napameTpa MacCUBa;

4) ynopsiioueHe 31EMEHTOB MacCHBa.

5) BBIBECTH MOJTy4YEHHBIE JTaHHBIE B (DaiiI.

Oprann3oBath 00pabOTKy MacCHBa C UCIOJIb30BaHUEM (DYHKIIUM.

Bapuantsr:

1

1.

2. Berauciuth cpenHeapupMeTnieckoe 3HaueHIE YETHBIX 110 3HAUSHHIO SJIEMEHTOB TIEPBOH TPETH
MaccuBa.

3. OnpenenuTh HAMOOJBIITHI TI0 A0COJIOTHOM BEIMYUHE CPEIA YETHBIX IO HOMEPY JIEMEHTOB BTOPOM
YeTBEpTU MacCHUBa.

4. Yropsa/104uTh Kaxable TPEThU 3JIEMEHTHI MOCIIeIHEN TPETH MaccuBa M0 BO3PACTaHUIO 0OpPaTHBIX
3HAYEHUH. 2

1.

2. BeluuciuTh cCpeqHEreoMeTpUYECKOe 3HAaUCHUE HEHYIEBbIX AJIEMEHTOB BCETO MacCcHBa.

3. OmnpenenuTh HAMMEHBIIHHI IEMEHT CpPe/ld HEUETHBIX 110 3HAYCHHIO 3JIEMEHTOB MOCIEAHEH TPeTH
MaccuBa.

4. Yropsa/104uTh HEUETHBIE [0 HOMEPY 3JIE€MEHTHI OCIEAHEH YeTBEPTH MacCuBa 10 YObIBAHUIO
KBa/IpaTOB 3HAUYCHUH.

3 cemectp
3amanus K abopatopHoit padote Nel

[TpumuTuBHas rpaduka. Mccnenoanue GyHKIui rpaguueckux OuOINOTEK

ITocTanoBka 3agaun:

1. BriOpath 00BEKT, B COOTBETCTBHE C BAPHAHTOM:

1) [{BeTOK.

2) Jlowm.

3) MaruHa.

2. N306pa3uTh 00BEKT MPOU3BOIBHOTO pa3Mepa U LBETa.

3. OOmue TpeboBaHUS K U300paKeHUIO:

1) Hcnonb3oBanue 6oJiee MATH pa3IMyHbIX [[BETOB.

2) Hcnonb3oBath 6osee Tpex GyHKIUN H300paxeHus rpaguueckux 3J1eMeHToB B C.
3) [Toxa3zaTh mpuMep JBMKEHUS PUCYHKA B IIPOM3BOJILHOM HAIlpaBJICHUH.

4) [IpenycMoTpeTh BO3MOXKHOCTh PEKYPCUBHOTO MIOBTOPEHUS PUCYHKA N-pas.

5) BriBecTu TeKCT Ha SKpaHe (10 3a/1aHHOH TeMe).



Jlaboparopuas pabota Ne2. Pexypcus. OyHKIHH.
HGHBZ HU3YUYUTDH TCXHOJIOTHUIO TOCTPOCHUS PCKYPCHUBHBIX JIOTHYCCKUX IMPAaBHUJI BHIBO/JIA.

3ananue: Peann3oBaTh pelieHue ciaeIyonmx 3a1ay:

1. Hanummure peKypcUBHOE NMPABUIIO BBIUMCIICHUS 3HAUEHUS BhIpa)XKEHUSL. Pe3ynbTaT BbIBEIUTE B BUJIE
TaOJIHIIBI.

2. Hanumure npaBuiio BBIYMCIIEHUS N-TO YWIEHA MIOCIEA0BATEIbHOCTH, 3aJaHHON PEKYPPEHTHO.

3. HeoOs13aTenpHOE 3a1aHUE 32 5 TOTIOHUTENBHBIX 0aToB: PemuTe 3a1ady ¢ TOMOIIBIO PEKYPCHH.

1 1. 3HaueHus crenenei 2n/2.

2. f0=1, f1=2, ...,fn=f2(n-1)-2(n-2).

3.PaccrosHus mexay ropoaamu 3afansl marputedt (Eciau Mmexay ropogami 1,j €CTh NpsSMOil IyTh €
paccrosiHueM N, To snemeHTsl MaTpulibl A(1,)) u A(j,1)conepxar 3Hauenue N, nnade 0). Hamucath
MpOrpaMMy MOKUCKa MUHUMAJIBHOTO ITyTH AJIsi IPOU3BOJBHON Mapbl TOPOJOB.

2 1. Cymmsl psiga aucen log3(n).

2. f0=1, f1=2, ...,fn=f2(n-1)+f(n-2).

3. HanmucaTh GyHKITNIO CITOKEHUS ABYX YHCEII, UCIIOJB3Ys TOJBKO MPUOABICHUE €TUHUIIBI.

3 1. Cymmy creneneit e2n

2. PO(x)=1, P1(x)=x, Pn(x)= (2*n-1)*x*Pn-1(x)-Pn-2(x).

3. BoruncnuTh onpeaeanTens MaTpULbl, MOJIb3YsICh (POPMYIOH pa3siosKeHUs M0 MEPBOM CTPOKeE: TIe
Matpuina Bk nonyuaercs u3 A BeluepkuBaHHEM NEPBOM CTPOKH U K-rocTodua.

JlabopaTopHas pabota Ne3 5
PABOTA C TEKCTAMU U C DANITAMU

JI71s1 HEKOTOPBIX BapuaHTOB (OYIET SICHO M3 3aJJaHWi) IPEIBAPUTEILHO TIOITOTOBUTH TEKCTOBBIN (paiisr Ha
pPYyCCKOM s3bIKe 0e3 mepeHocoB 0obeMoM 1cTp. ~ 1K6aiit, ¢ He0OXOAMMBIMU CBOMCTBAMH, CIIOBAMU HIIU
nedeKTaMu U COXpaHUTh ero B (popmarte ¢ pacumpenrem *.txt. Hampumep, “kak Texet DOS.txt”.

1. CnoBapb-HaKonuTeNb. BBOAUTH ¢ KIIaBUATYPBI OMIIMHTBBI — CTPYKTYPHI U3 JBYX CJIOB: - PyCCKOTO U
AHTJIMICKOTO (6€3 apTHUKIIS) U COXPaHATh UX MOCTPOYHO (C TIEPEBOIOM KapeTKH) B (ailsr moka
M0JIb30BaTENh HE BBeAET CHMBOJ &. [IpemycMoTpers copTupoBKy (aiina rmo oHOMY U3 MoJIeH (pyc/aHri)
Y TIOUCK TIEPEBO/Ia 3aJIAaHHOTO CJIOBA.

2. PaznoOykBumna. M3 goctatouHo 60b1I0TO TEKCTOBOTO aiina (cioBaps) BEIOUpATh BCE CIOBA TMHON

2 ¢¢

He MeHee 6 OyKB, COCTOsIINE U3 pa3HbIX OYKB. Hampumep: “nedKomnacTsipb”’, “HEPSIIINBOCTD,
“geThIpexIIOMMOBKA”, ‘“3ByKOCHUMATENb ~, “‘pa3TWIbISNCTBO . BBIBAIOT 1a)ke MPEAI0KECHMUS,
coJieprKallue TOJIbKO pa3Hbie OYKBBI — *“ BBIK BSI3 THOM AWYb IUTIOL] ChEM LieX mIypd 3tax’ — Bce 33
OykBbI andaBuTa.

3. Tekcrossiii penakrop BorlandC BcraBnset nuinaue tadymsun. YOopats u3 CH-nporpaMMbl 3TH
JTUIIHAE TaOYIALNU, a2 HEOOXOAUMBIE - OCTaBUTh, YTOOBI COXpaHsIaCh CTPYKTypa nporpammsl, [Tocne

3aroJIOBKOB UKJIOB, TCJIO, IIOCJIC OII€paTopa IF u T.mm. Pe3yJIBTaT COXPAHUTH B IPyromMm (paﬁne.

JIaGoparopHas pabota Ned
CTPYKTYPHI JAHHBIX

3AJJAHUE

BBectu MaccuB CTPYKTYp B COOTBETCTBUM C BapHaHTOM.

PaccoptupoBars MaccuB B an(aBUTHOM HOPSIKE IO HEPBOMY IOJIIO, BXOIIEMY B CTPYKTYPY.
B nporpamme peanns3oBarb MEHIO:

1)BBoJ MaccuBa CTPYKTYD;



2)CopTupoBKa MaccuBa CTPYKTYp;

3)Ilouck B MaccuBe CTPYKTYp 110 3aJJaHHOMY [1apaMeTpy;
4)3meHeHue 3a1aHHOM CTPYKTYPBI;

5)Y nanenue CTpyKTypbl U3 MacCUBa;

6)BbIBOJ HAa SKpaH MaccuBa CTPYKTYP;

7)Beixo.

Bapuanrsl:

1.CtpykTypa « ABTOCEPBHCY»: PETUCTPAIIIOHHBIA HOMEP aBTOMOOWIISL, MapKa, mpooer, mactep,
BBINIOJIHUBIINM PEMOHT, CyMMa PEMOHTA.

2.Ctpykrypa «CoTpyaHuky»: ¢damMuiaus, UMs, OTYECTBO; JOJDKHOCTB;, TOJ POXKICHUS; 3apaboTHAs
iara.

3.Ctpyktypa «l'ocynapcTBO»: Ha3BaHHE; CTOJIMLA; YMCICHHOCTh HACEIECHUS;, 3aHMMaeMas IIOIIa/lb.

JlabopaTtopHas padota No5
O)IHOCBSI?;HBIC N IBYCBA3HBIC CIITMCKU

BapuanTbel HHIUBUAYaTbHBIX 3aJaHUN

3amanne 1. OgHOCBI3HEBIC CIIICKH

1. ITo crimcky L moctpouTs ABa HOBBIX cniucka L1 u L2: mepBbIil U3 MOJIOKUTENBHBIX JIEMEHTOB, a
BTOpPOM M3 OCTAJIBLHBIX AJIEMEHTOB CITUCKA.

2. BcraButsb B crimcok L HOBEIHM saeMeHT E1 3a kaxkaeiM BxoxkaeHueM 3neMmenTta E, ecau E sxoaut B L.

3. BcraButh B ciucok L HOBBINM 5ieMeHT E lnepen kaxapiM BXoxkaeHueM siemenTa E, eciiu E BxoauT B
L.

3aganue 2. JIByCBSI3HbIE CITUCKH

1. ITycth uMeeTCst OJHOCBSI3HBIN CITUCOK JEHCTBUTEIIBHBIX YUCEIT, KAX/IbIH 3JIEMEHT KOTOPOTO COAEPKUT
JOTIOJTHUTEIBHOE (HepEATHN30BaHHOE) CCHIJIOUHOE MOJIE Prev. MpeoOpa3oBaTh UCXOTHBIN OTHOCBSI3HBIN
CIIMCOK B JIBYCBSI3HBIH, B KOTOPOM KaXK/IbIi 3JIEMEHT CBSI3aH HE TOJBKO C MOCIICIYIOIINM 3JIEMEHTOM (C
MTOMOIIIBIO TIOJISI NeXt), HO M C MPEABILAYIIHNM (C IIOMOIIIBIO TTOJIS Prev).

2. B mporpamme HanucaTth QYHKIIHUIO, KOTOPas MO MPOU3BOJIBHOMY YKa3aTe0 Ha OJWH U3 AJIEMEHTOB
JIBYCBSI3HOTO CITUCKA ITOJICYMTHIBAECT KOJUYECTBO AJIEMEHTOB B 3TOM CITUCKE.

3. B nmporpamme HanucaTh GyHKITMIO, KOTOpas MOJyYHB B KaU4ECTBE MapaMeTpa yKka3aTellb Ha OJ1H U3
AJIEMEHTOB JBYCBSI3HOTO CITMCKA ACHCTBUTEIBHBIX YHCEI U JIBA YUCIIA, TOOABISAET IEPBOE YUCIIO B HAYAJIO
CIIMCKa, a BTOPOE B €r0 KOHEII.

JIaGopatopHas pabota Ne6. J[nHaMHUECKHE CTPYKTYpPbI JaHHBIX (OUepellb, €K, CTEK)

Lenb: n3yyenue crnocoO0B CO3/1aHUs U MPUHIIUIIOB HCIIOIb30BAHUS TMHAMUYECKIX CTPYKTYP JAaHHBIX
TUIA CTEK, JIeK, OUepe/ib; U3y4eHHUEe CTaHIapTHBIX cpelcTB sA3bika C/C++ 1 paboThl ¢ AMHAMUYECKOM
NaMAThIO; COBEPIICHCTBOBAHNE HABBIKOB CTPYKTYPHOI'O MporpaMMupoBaHus Ha si3bike C/C++ npu
peleHnu 3agad 00pabOTKU AUHAMUYECKUX CTPYKTYp JaHHBIX.

1. OTcopTupoBaTh CTPOKH (aiiia, cojepxaliie Ha3BaHUN KHUT, B aJI(aBUTHOM HOPSIJIKE C
HCII0JIb30BAHUEM JIBYX JIEKOB.

2. Jlex coiep>KUT MOCIe10BaTeIbHOCTh CUMBOJIOB s IIU(POBKH cooO1eHni. JlaH TeKcTOBbIN (aii,
cozepxkanuii 3amudpoannoe coodmenue. [lonp3ysce aekom, pacmmppoBaTh TeKcT. 3BecTHO, UTO U
I (POBKE KaXKIbIH CHMBOJI COOOIIEHNUS 3aMEHSIICS CIETYIOIIUM 32 HUM B JIEKE 110 YaCOBOM CTpeJKe
4yepes3 OJUH.

3. JIek coJlep»UT MOoCcae10BaTeIbHOCTh CUMBOJIOB IS IU(POBKH cOOOIeHUH. J[aH TeKCcTOBbIH (aii,
conepxanuii coodmenue. [lonap3yscek nekom, 3audpoBaTh TEKCT, 3aMEHSS KaKIbIii CHMBOJI COOOIIEHUS



CIICIYIOIIMM 32 HUM B JICKE IIPOTHB YaCOBOM CTPEIKH Yepe3 OIUH.
JIaGopatopHnast pabota Ne7. JluHaMHUECKHE CTPYKTYpPHI JaHHBIX. JlepeBbsi.

Llenb: u3yueHne criocoOOB CO3/IaHMS ¥ MPUHIIUIIOB UCIIOJIb30BAHUS TMHAMUYECKUX CTPYKTYP JAaHHBIX
THUIA JIEPEBO; U3YUCHUE CTAHIAPTHBIX cPeacTB si3bika C/C++ i1t paboThl ¢ TMHAMHYECKOHN MaMSIThIO;
COBEPIICHCTBOBAHNE HABBIKOB CTPYKTYPHOTO IpOrpaMMupoBanus Ha si3bike C/C++ mpu penieHun 3aaad
00pabOTKM AMHAMUYECKUX CTPYKTYP AAHHBIX.

3ajganue:

1. PazpaboTars mporpamMmy peuieHus 3aauu, COOTBETCTBYIOIIEH BallleMy BapHaHTY, C
WCTIOJIb30BAHMUEM TMHAMUYECKHUX CTPYKTYp THIIA IepeBo. [IpeaycMOTpeTh YnTabebHBIN BBIBOJI J€peBa
Ha 9KpaH. YToOBI OBLIO MOHSITHO, TJIe KOPEHB, TJIE JIEBOE TIO/IEPEBO, TE IPABOE MOIEPERO.

2. OdopMUTh OTUET B CTAaHIAPTHOH opMme.

3anauu Ha OMHApHBIE JIEPEBbS

1. Onpenenute, ecTh Jid B JAHHOM OWHAapHOM JIepeBe JBa OJMHAKOBBIX 3JIEMEHTA (Ie€pEeBO HE SABISAETCS
OMHApHBIM JIEPEBOM IIOUCKA).

2. BriBeiuTe HOMepa ypoBHEH TaHHOTO OMHAPHOTO JepeBa, Ha KOTOPHIX UMEIOTCS JIUCThSI.

3. BeiBeguTe HOMeEpa BEPIIMH, Y KOTOPBIX KOJMYECTBO IOTOMKOB B JIEBOM IOJJIEPEBE HE PABHO
KOJINYECTBY MIOTOMKOB B IIPABOM IOIEPEBE.

JlabopaTtopHas pabota Ne§8. J/[uHaMuueckue CTpyKTyphl JaHHBIX. ['padbl.

Lenb: uzyyenue crnocoOoB CO3/1aHUs U MPUHIIUIIOB UCIIOJIb30BAHUS TUHAMUYECKUX CTPYKTYP AAHHBIX
THUIA AepeBO U rpad; u3ydyeHue CTaHAapTHBIX cpeAcTB si3bika C/C++ nms paboThl ¢ TMHAMUYECKON
MaMsThIO; COBEPILICHCTBOBAHUE HABBIKOB CTPYKTYPHOTO MporpaMMupoBanust Ha si3bike C/C++ npu
pelieHn 3a1a4 00paboTKU JUHAMHYECKUX CTPYKTYp JaHHBIX.

3amanue:

1. Pa3paboTtats mporpammy peleHus 3aa4un, COOTBETCTBYIOIIEH BallleMy BapHaHTY, C
WCI0JIb30BAHMEM JMHAMUYECKUX CTPYKTYp Tuma rpad. [IpenqycmoTpers unTalOenbHbIi BBIBOJ rpada Ha
JKpaH.

2. OdopmuTh OTUET B CTaHIAPTHOM popme.

3amauun. ['padwr.

1. HaiiTu camblii JUIMHHBIN POCTOM MyTh B rpade (myTh, Bce pedpa KOTOPOTro MOMapHO Pa3InYHBI).

2. Haiitu meinany B3BelICHHOTO rpada, T.€. TAKyI BEPIIUHY, CYMMa PAcCTOSIHUN OT KOTOPOM JI0 BCEX
JPYruX BEPIIUH MUHUMAJIbHA.

3. 3ajana cuctema OJJHOCTOPOHHUX Jopor. Haiitu myTh, coenunstomuii ropoga A u B u e npoxoasmuit
gepe3 3a1aHHOE€ MHOXKECTBO FOPO/IOB.

TectupoBaHue.

HepequL BOIIPOCOB (3a;laq, SaHaHHﬁ, TEM, KOMIIJICKTa TCCTOBBIX 33.,[[3.HHI>'I)I
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Hanpasiienne noaroroku (crenuanbHocTh): 09.03.01 MapOpMaTHKa M BRIYUCIUTEIbHAS TEXHUKA

HanpasneHHocTh: npouiib«TeXHOJIOrnN UCKYCCTBEHHOTO NHTEIUIEKTa B HE(TEra3oBoil oTpacany

VYpoBeHsb BhICIIEro 0Opa3oBaHus: OakamaBpuat
®opma 00ydeHHs: OUHas;

Kadenpa, obecnieunBaromas nmpenojaBaHue JUCIUIUINHBL: BeancanTenbHas TEXHUKA U UHYKCHEPHAS
kuoepuernka (BTUK):

Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS TUCHHUILIUHBI

OIIK-1-22r. Cnoco6eH NMpUMEeHSTh €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHBIE 3HAHUS, METOIbI
MaTeMaTHYeCKOro aHAJIN3a U MOJIETTUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS B
npodeccruoHalbHOM 1eATeIbHOCTH:

-OIIK 1.1 ucmons3yeT OCHOBBI MaTeMAaTHUKH, (PU3UKH BRIYUCITUTEIHLHON TEXHUKH M IIPOTPAMMHUPOBAHUS
MIPH pEeIIeHNUH 33a]a4 B Pa3INYHbIX 00JaCTsIX AeATEIbHOCTH

OIIK-2-22T". Crtioco6eH MoHUMAaTh MPUHITUIIEI pa0OTHl COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHUN 1
MIPOrPaMMHBIX CPEJICTB, B TOM YHCJI€ OT€YECTBEHHOTO IIPOU3BOACTBA, U UCIOIb30BaTh UX MPU PELICHUH
3a/1a4 Mpo¢ecCUOHANBHOMN AeATeIbHOCTH:

-OIlIK 2.1 3naeT coBpeMeHHbIe HHPOPMAITMOHHBIE TEXHOJIOTHH U MPOTPaMMHBIE CPE/ICTBA, B TOM YHUCIIE
OTEUYECTBEHHOI'O ITPOM3BOJICTBA, IPUMEHSET UX MPH PelIeHUH 3a7a4 IpodhecCHOHaIbHON AeSITeTbHOCTH

OIIK-8-22T". CriocobeH pa3padbaTbiBaTh AJITOPUTMBI M IIPOTPAMMBbI, IPUTOAHBIC IS IPAKTHYECKOTO
MIPUMEHEHHUS :

-OIIK 8.1 3HaeT anropuTMHUYECKUE S3bIKU POTPAMMHUPOBAHUS, ONIEPALIMOHHBIE CUCTEMBI M 000JI0YKH,
COBPEMEHHBIE Cpe/ibl pa3paboTKU MPOrPaMMHOTO OOeCcTIeueHuUs

OIIK-9-22T". Cnocoben ocBauBaTh METOJUKHU HCIIOIB30BAHUS MPOTPAMMHBIX CPEJICTB ISl PEIICHUs
MPAKTUYECKUX 3a/1a4 :

-OIIK 9.1 HaxoauT 1 aHanu3upyeT TEXHHUECKYIO JOKYMEHTAIIUIO IO UCIOJIb30BaHUIO IPOTPAMMHOTO
CpeICTBa, BBIOUPAET U MPUMEHSET HEOOXO0UMbIe (PYHKIIUU MPOTPAMMHBIX CPEJICTB AJIsl PEeIICHUs
KOHKPETHOU 3a/1auu

PesynabTaT 00yuenuns
3namo:
OIIK-1-22r.-3 MeTo1bl MaTeMaTHYeCKOTO MOICTHUPOBAHUS
OIIK-2-22T".-3 mapaMeTpbl KOPPEKTHOTO MO100pa MHPOPMALMOHHOW TEXHOJOTHH JUIs PELIeHUs
IIOCTABJIEHHOM 3a/1a4uu
OIIK-8-22T".-2 MeTOIMKH! UCII0JIb30BaHMsI MPOIPAMMHBIX CPEACTB IIPU MPOrpaMMHUPOBAHUH Ha
SI3BIKE BBICOKOT'O YPOBHS IIPH PEIICHNN KOHKPETHBIX 3314
OIIK-9-22T".-2 BO3MO>KHOCTH MPUMEHEHUS IPOrPaMMHBIX CPEJCTB JUI PEIICHUS KOHKPETHBIX
3a/1a4




Ymems:

Bnaoem

OIIK-1-22r.-3 pemiats ONMOpHBIE 334a4H MTPOPECCUOHATTBHON Cephl AeATEIbHOCTH
OIIK-2-22T".-3 060cHOBaTh BEpHOCTH BBIOOPA HH(POPMAIIMOHHOMN TEXHOJIOTHUH ISl PELICHUS
IIOCTABJICHHOM 3a1a4H
OIIK-8-22T".-2 mporpaMMHUpoBaTh B Pa3IUYHBIX Cpelax pa3paboTKu
OIIK-9-22T".-2 onieHMBaTh BO3MOKHOCTH ITPOTPAMMHBIX CPEJICTB JIJISl PEIICHUS] KOHKPETHBIX
3aj1a4
b.
OIIK-1-22r.-3 HaBBIKOM I0JI00Pa MOJIENIN PEUICHHUS 33a4H B 3aBHCUMOCTH OT pacCMaTPUBAEMO
obnactu
OIIK-2-22T".-3 HaBBIKOM MOJI00pa KOPPEKTHON HH(POPMAIIMOHHOMN TEXHOJIOTUH JUTS PEIICHHS
IIOCTABJICHHOM 3a1a4u
OIIK-8-22T".-2 HaBBIKOM MTPOTPAMMHUPOBAHUS B PA3IMYHBIX IPOTPAMMHBIX CpellaX JJIsi perIeHuUs
MIPaKTUYECKUX 3aa4 M0 MOCTPOECHHBIM aIrOpUTMam
OIIK-9-22T".-2 onbITOM IPUMEHEHHUST IPOTPAMMHBIX CPEICTB JUIS PEIICHUSI KOHKPETHBIX 33124
KparTkas xapakTepucTHKAANCUUILIMHBI
ba3zoBbie (hyHKIMM U KOHCTPYKIUU SI3bIKa; XpaHeHHE U 00paboTKa JaHHBIX, IPUKIIATHOE
MIPOrpaMMHUPOBAHHUE;
Tpynoémkocts (3.e. / yachbl)
8 3.e. (288uac)
Buja npomekyTouHO# aTTecTannuu
9K3aMEH; 3a4eT;

PazpaboTunk(n):

crapuuii npenojasarens Canmnxoa M.A.
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