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1 O01Me moJ1oKeHus

Pabouas mporpamma aucuuiuinHbel «CTPYKTYpbI JTaHHBIX W QJTOPUTMBI» COCTABIICHA B
COOTBETCTBUU C TpeOOBaHUAMH (eepalbHOrO roCy1apCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAap-
Ta, YTBEPXKACHHOTO IpuKazoM MunucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit Depepanuu
Ne929 19.09.2017, u ocHOBHOM MpodecCHOHAIIBPHONW 00pa30BaTeIbHON MPOrPaMMbl TTOATOTOBKH
«[Iporpammuoe oOecrieueHHe CpPEACTB BBIYMCIUTEIBHON TEXHHUKH W aBTOMATH3MPOBAHHBIX
cucrem» no HarpasieHuo 09.03.01 "UudopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA" .

3anaun 1. Ilony4yeHue npakTHUECKUX HAaBBIKOB Pa3pabOTKU MPOrpaMMHOIo obec-
AUCHHILTNHEI IIEYEHUS C UCIOJb30BAHUEM JIMHEMHBIX U HEJIMHEMHBIX CTPYKTYD JIaHHBIX.
2. Ilony4yeHne npakTUYECKUX HABBIKOB BbIOOpA U IPOTrpaMMHOMN peanu3a-
IIUH aJITOPUTMOB 00paOOTKHU JaHHBIX MTPH PEIICHUN MPAKTHIECKUX 3a]1a4.
3. ITosmyuenune NpakTUYECKUX HABBIKOB IIPOIPAMMUPOBAHUS aITOPUTMOB
nepebopa.

4. Ilonmy4yeHne IMPAKTUYECKUX HABBIKOB IPOrPAMMMPOBAHMS AJITOPUTMOB
COPTUPOBKHU JAHHBIX.

OcHoBHbIE MeTob1 pa3pabOTKu alrOPUTMOB.
pasiensl / TeMbl | CTpyKTypbl AaHHBIX.
AUCIHILTAHBI Auroputmsl epedopa.
AJNTOpPUTMBI COPTHUPOBKH.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

[Tponiecc m3yueHust AucHUIIUHBI «CTPYKTYpPbI JaHHBIX M aJTOPUTMbI» HAalpaBlieH Ha
dbopmupoBanue cienyronmx komrereHuuid B coorsetctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TEeJIbHOM mporpammoit (tabauma 1):

Tabmuua 1 — KomnereHuy 1 miiaHupyeMble pe3yabTaThl 00y4eHHs 0 JUCHUILUINHE

Koz u HauMeHoBaHue [Tnanupyemsble pe3yabTaThl 00y4eHUs 10 TUCIUILIIMHE
KOMIIETCHIIUN Ilepeuens 3HaHUM Ilepeuens ymenuii | IlepedeHb HaBBIKOB
OO01eKkynbTypHbIE

O6menpodeccuonaabHbIE

-3HATh AJITOPUTMU- - €Th COCTAaBJIATH | - BJIAJACTh HABBIKAMHU
OIIK-8 Cmocoben pas- p M

YECKUE SI3BIKU TIPO- | alNTOPUTMBI, THUCATh | MPOTPAMMHUPOBAHUS,
pabaThiBaTh AITOPUTMBI

rpaMMHUpOBaHMA, M OTJIAXKHMBATb KOABI | OTJIaAKHM WM TECTHUPO-
U NpOrpaMMbl, NPUTOA-

OTIEpAIlMOHHBIC CU- | HA $I3BIKE MPOTpaM- | BAHUS  MPOTOTHUIIOB
HBIE U1 TPAKTUIECKOTO
OMMCHCHIS: CTeMbI M 000JIOYKH, | MUPOBAHUS, TECTH- | IPOrPaMMHO-
P ’ COBPEMEHHBIE Cpe- | poBaTh pPabOTOCIO- | TEXHHYECKUX  KOM-
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JIbI pa3pabOTKH TPO-
rpaMMHOT0 obecrie-

yenus (I10);

-3HaTb  OCHOBHBIC
CTPYKTYPHI JaHHBIX;
- 3HaTh PEKypPCHB-

HBIC ITOPUTMBI,
QITOPUTMBI HA Tpa-
bax, AJITOPUTMBI

nepebopa U COpTH-
POBKH.

COOHOCTh TPOTpaM-

MBI, HUHTEIPUPOBATH
[IPOrpaMMHBIE  MO-
Ay,

- YMETh OpraHH30-
BBIBATh JIAHHBIE B
pa3pabaTeiBaeMOM
MIPOrpaMMHOM
obecrieuenun (I10)
C HCHOJIb30BaHUEM
THIIOBBIX JUHEN-
HBIX W HEJMHEWHBIX
CTPYKTYp JAAaHHBIX;

- yMeTb BBIOMpATH

IJIEKCOB 334y,

- BJIAJETh HABBIKAMH
OpraHu3alvy  JIaH-
HBIX IpU pa3paboTKe
IIO m wucnonp30Ba-
HUSI TUTIOBBIX CTPYK-
TYp JAHHBIX;

- BIIaJIETh HAaBBIKAMH
HCIIOJIL30BaHUS
CTaH/IAPTHBIX  aJTo-
PUTMOB TIPU OpTaHU-
3anuu U 00paboTKe
NaHHBIX Ha OBM
JUISL PEIIECHUs] TMpaK-

QITOPUTMBI, a Tak-
ke, I UX peau-
3anuu, paspabarbl-
BaTh, OTJIQXKHUBATh U
TECTUPOBATh 1o
IpU PEIICHUU KOH-
KpPETHBIX 3a/1a4

THYCCKHX 3aaa4.

[Tpodeccuonanbubie

3 MecTto AUCHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOi
NMPOrpamMmbl

Jucnuminaa «CTPYyKTYphl JaHHBIX W alTOPUTMBI» U3ydaeTcs Ha 2, 3 kypcax B 4, 5 ce-
MeCTpax.

JlucuuIIinHa BXOAMT B cocTtaB Onoka 1 «/{ucuuruimubl (MOAYJIHM)» M OTHOCHUTCS K
00sg3aTeIbHON YaCTH.

JIi1st OCBOEHUS JUCHUTUITMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS, HABBIKK U OTIBIT MPaKTHYC-
CKOHM JIIesATeNIbHOCTH, COPMHPOBAHHBIC B MpOIECcCe M3YYCHUS MUCHUILIHNH: «COBpPEMEHHBIC
nporpaMMHbIe CpeficTBa» U «[IporpaMMHUpOBaHKE Ha SI3bIKE BBICOKOTO YPOBHS.

3HaHMUS, YMEHHS W HaBbIKM, C(HOPMUPOBAHHBIC TMPU HM3YUYCHUU JIUCHUTUTHHBI
«CTpyKTYpBl JaHHBIX W aITOPUTMBI», OyAyT BOCTPEOOBAHBI MPHU H3YYECHUH IOCIETYIOIINX
TUCIMILTUH: «TeXHOJIOTUU pa3pabOTKH MPOrpaMMHOT0 obecrieueHusi» u «Pa3paboTka MHTEp-
detica moIb30BaATEINN.

4 O0beM IMCUMILUTUHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX € YKA3aHUEM KOJIHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHbIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasareseM (Mo BUIAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO PadoTy
00yYarIMXCcs

Oo6mas TpyA0eMKOCTh (00beM) TUCIUTUIMHBI COCTaBiseT 8 3.e., 288 akagemMuueckux da-
COB.

Pacrnipenenenrie o6beMa AUCUUITIUHBI (MOYIS) IO BUAAM YY€OHBIX 3aHSITHI MPEICTaB-
JIEHO B TabiuIie 2.



Tabmuna 2 — O6beM IUCHUILTUHBI (MOJYJIS) TTO0 BUJIAM YUEOHBIX 3aHATHIM

O0BbeM TUCHUIIINHBI

Bcero akapemu-
YeCKUX 4aCoB

OO0miast TpyA0EMKOCTh TUCIUILIUHBI

288

KonrakTHas ayiuropHasi padoTta o0y4aoummxcs ¢ npenoaasareseM (1o
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

96

B ToMm uucie:

3aHATHSA JIEKIHOHHOT0 THNA (JIEKIUU U UHBIC YUeOHBIE 3aHATHS, TIPEIY-
CMaTpUBAIOIIUE IPEUMYIIECTBEHHYIO Iepeaady y4eOHoi nHpopMaImu me-
JTArOTUYEeCKUMHU paOOTHUKAMM)

32

3aHATHSA CEMHUHAPCKOTO THNA (CEMHUHAPHI, TPAKTHYCCKHUE 3aHATHUS, ITPAK-
TUKYMBI, JJA0OpaTOPHBIC PaOOTHI, KOJUIOKBUYMBI 1 HHBIC aHAJIOTUIHBIC 3a-
HSTHS)

64

CamocrosiTe1bHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYIMIOBbIE KOHCYJIbTALUH, UHINBHIYAIbHYIO paboTy 00y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC MHAVNBUAYAJIbHBIC KOHCYHI)T&III/H/I);
B3aUMO/ICHCTBHUE B JIEKTPOHHON HH()OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

192

[TpomexyTouHast aTTecTalus 0OydaroMxcs — 3a4eT ¢ OLIEHKOH
3auer c onenkoii KypcoBas pabora

5 Conep:xkanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3/aejiam)
€ YKa3aHHeM OTBEJIeHHOr0 Ha HUX KOJIMYeCTBA aKaJeMHYeCKHX YacoB U BU/I0B

y4eOHoii padoThI

CrtpykTypa U coliep’kaHne AUCUUILINHBI TPUBEACHBI B Ta0nuIe 3.

Tabmuma 3 — CTpykTypa U coJepKaHue TUCIUILTAHBI (MOTYJIs)

Bunpl yueOHoI paboThl, BKIIIOYAs CAaMOCTO-
ATEJbHYIO pab0Ty 00YyJarOIIUXCs U TPYIO-
€MKOCTb (B yacax)
KonTaktHas pabora npenojasa- CPC
HaumeHnoBaHMe pa3zienoB, TeM U CoJIepKaHUe Ma- TeJIs C 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKue TOpHBIE
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

YerBepThlii ceMecTp

Tema 1 Pexypcusnvie ancopummol u npo2pammbol

[TocTpoeHne anropuTMa M HOPOrpaMMbl. ITarlbl
noctpoeHus anropurma. JKusnennsii mukn I10. 4 -
CTpyKTypHOE IpPOrpaMMHUPOBAHUE CBEPXY BHU3.
Mertos AEKOMIIO3ULIMA U PEKYPCHUBHBIE MOIIPO-
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIst ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

rpamMmbl. 3agada o XaHoickux OamrHsx. [TocTpo-
€HHE AJITOPUTMA C MOMOIIBI0 PEKYPPEHTHBIX CO-
OTHONICHMH. 3a7aya 0 MHUHMMAJILHOM YHCIIE MO-
HeT. 3aMeHa MTEePALMOHHOTO IIMKJIa BEI30BOM pe-
KypcuBHON (yHKIUU. ['eHepalus nepecTaHoBOK.
Kocennast pekypcusi. [lpubnmkeHne KpHUBBIX
[Teano ¢ momomibio KpuBbix ['unp6epra. CuHTaK-
CHYECKUM aHaIM3 W BBIUYMCICHUE 3HAYCHHS
apu(METUYECKOTO BBIPAKEHUSI METOJOM PEKyp-
CUBHOTO CITYCKa.

Tema 2 Memoowvl 06x00a eepuiun epagpa
[IpocToii HEOpHEHTHPOBAaHHBIN Tpad, MaTpula
cmexxHocTd. CTpyKTypa JaHHBIX MaccuB. Pekyp-
CUBHBI QJITOPUTM pPAacKpacku BepLIMH rpada.
MeTox IUHAMHYECKOTO  IPOTPAMMHPOBAHHSL.
Anroputm JIefKCTphl orcka KpaT4aiIiero myTu
B rpade. ANTOPUTM BBIIEICHUS KOMITOHEHTHI
cBsizHOCTU rpada. XKagHblil MeTo] pereHus 3a-
nauu 0 pasmene aeHer. AnroputM [Ipuma mouc-
Ka OCTOBHOTO JieCa MUHUMAJILHOI'O Beca. AJro-
put™m Kpyckana. Anroputmbel 00Xo4a BEpIIMH
rpada B r1yOMHY U B IIUPUHY.

14

Tema 3 Jlunetinvie cmpykmypol OaHHbIX

CrpykTypa JaHHBIX CTeK. J[MHaMUYeCKue CTpyK-
Typbl AaHHbIX. /[nHamuyeckuit crek. Mckmroue-
HHUE PEKypCHU C MOMOIIbI0 cTeka. IIpumeHeHue
CTeKa U BBIYMCIICHUS 3HAUYEHUH apuQmeTnde-
ckoro BelpakeHus. Ouepens u nek. Vcnosiab3oBa-
HHUE CTeKa MPH MPOTPAMMHUPOBAHHH AITOPHTMA
o0xozaa BepmuH rpada B riyouny. Mcnonb3oBa-
HUE OYepeaH NPU MPOTPAMMHUPOBAHUN AJITOPHUT-
Ma 00x0J1a BepIIMH rpada B MUPUHY. AITOPUTM
noucka nmyte B rpade ¢ HOMOIIbIO cTeKa. AJro-
PUTM IOKCKA HAMPABJICHHBIX IyTeH C MOMOIIBIO
ouepeiu.

16

Tema 4 Henunetinvie cmpykmypvl OAHHbIX

HenuneliHple CTPYKTypbl JaHHBIX: Hepapxuye-
CKHE CIIMCKH, JIEPEBbs, YIIOPSAAOUYECHHBIE JIEPEBbS,
HEYIOPsI0UEHHbIE JIepeBbsi, OMHAPHbIE J1ePEBbS,
opueHTUpoBaHHbIe Tpadbl. L{ukinyeckue crmc-
ku. [IpumMeHenne NUKIMYEeCcKoro Crucka s pe-

10

18
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIst ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

meHus 3anaun Jxoszedyca. JIByCBA3HBIN IUKITH-
yeckuid cnucok. [IpencraBinenue ynopsaodeH-
HBIX JepeBbeB. AIroputM 00Xo0Ja YMopsI04YeH-
HOro JiepeBa. CTpyKTypa IaHHBIX JEPEBO OUCKA.
Cnucoxk CMEXHOCTH s OPHEHTUPOBAHHOTO

rpada.

HUTOI'O B yeTBepTOM CemecTpe

16

32

96

IsaTeIil cemecTp

Tema 5 Memoo nepebopa c 6038pamom
®opmynupoBka 3anaun. [IpobGrema mocTpoeHHs
MIOCJIEZI0BATEIbHOCTEHN, yIOBJIETBOPSIONUINX —3a-
JAHHBIM OTHOIICHUSAM, M €€ pEeLICHHE METOJIOM
nepebopa ¢ BO3BpaTOM. AJNTOpUTM mepedopa ¢
BO3BpaTOM Kak MeToJ packpacku. llepebop cios
JUTHHBI N, HE COJCPIKAIINX CMEKHBIX UICHTHYHBIX
MOJATEKCTOB. PexypcuBHas peanmmzaius airoput-
Ma nepebopa ¢ Bo3zBpaToM. [Ipumep mporpamMmsl.
Pemenue 3anaun I'aycca o gep3sx peKypcHUBHBIM
anropuTMoM Tiepebopa ¢ Bo3Bpatom. Ilepebop
nyteid B rpade. AnroputMm mnepedopa raMuiIbTO-
HOBBIX IUMKJIOB B Tpade. 3amaua Diisiepa 0 1max-
MaTHOM KOHE M alITOPUTM €€ pelieHusi. AITOpUTM
pelieHus 3ajadu o pa3MeHe JeHer. ['eHepanus
MOJIMHOXKECTB KOHEYHOT'O MHOKECTBA. AJITOPUTM
nepebopa pasyiokeHui uuciaa B cymmy. ['enepa-
1[Ms. MOHOTOHHO HEYOBIBAIOIIMX IOCIIE0BATEIb-
HOCTEH. AJITOPUTM TreHepaluu pa3OueHuil MHO-
xkecTtBa. OpraHuszanus NEPEMEHHOr0 4Yucia BIO-
JKEHHBIX LUKJIOB. HepeTepMuHHUpPOBAHHBIN alro-
pUTM pacrno3HaBaHus U kiaacc NP-MonHbIX 3a1ad.
IIects ocHoBHBIX NP-moIHBIX 3a1a4.

16

46

Tema 6 Buympenussn u 6HewHsis1 COpmMuposKu

OcHoBHblEe NOHATHA. MeTOn NPOCTBIX BCTaBOK.
Meton ny3sippKkoB. COpTHPOBKA METOAOM BBIOO-
pa. CoprupoBka noacuetoM. Pacnpexnensromuit
nojacuer. Moaudukauu metona BcTaBok. [Ipu-
mep nporpammbl. CoptupoBka meropoM Ilenna.

16

50
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Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
breictpas coptupoBka Xoapa. OOMeHHas Mmopas-
psnHas coptupoBka. Ilpumep mporpammer. Cop-
TUPOBOYHbIE ceTH U anroput™ beruepa. Typuup
c BblObIBaHueM. [lupamunanbHas COPTHUPOBKA.
[Tpumep mporpammel. Ouepens ¢ TPUOPUTETAMHU.
Anroput™m nByxmyteBoro ciausHusg. CopTupoBka
MPOCTHIM JBYXIYTEBBIM ClHSHUEM. EcTecTBeH-
HOE JIBYXITyT€BOE CIHsHHE. [[ByxileHTOYHAas cop-
TUPOBKA Ha OCHOBE MOpa3psiAHON. TpexyieHTou-
Hasi COPTHPOBKA CIHUSHHUEM. UeThIpexJIeHTOYHAs
coptupoBKka ciausHueMm. [Ipumep nporpaMmel.
HNTOTI'O B nsiToM cemecTpe 16 - 32 96
HUTOI'O no aucuuiinHe 32 - 64 192

6  BneayauTopHasi caMOCTOATEILHAS PA00TAa 00YUYAOIIUXCS MO TUCHHUIINHE
(Moxy.1r0)

B cooTBercTBUU C Yy4EOHBIM MIIAHOM B paMKax TUCHUILUIUHBI « CTPYKTYpPHI JaHHBIX U ajl-
TOPUTMBI» CTYJIEHT BBITIOJNHSIET pacueTHO-Tpaduueckyro padory (PI'P) u kypcoByro paboty.

[Ipy myaHUPOBAaHUU CAMOCTOSITENILHOM pPabOThl CTYAEHTY PEKOMEHIYeTCS PYKOBOJ-
CTBOBAThCS CJIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOSITENbHYIO padoTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacrpeiesieHre 9acoB Ha CAMOCTOSTENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI \ KoanvecTBo yacoB
YerBepThlil cemMecTp
M3ydeHne TeOpeTHUECKUX pa3/IeloB AUCIUIIINHbI 30
[TonroroBka K 71a00pPaTOPHBIM 3aHATHSIM 38
ITonrotoBka u opopmuenue PI'P 28
HTOro B 4ETBEPTOM CEMECTPE 96
IIsiThIil cemecTp
M3ydeHne TeOpeTHUECKUX pa3/IeloB AUCIUIIINHbI 20
[ToaroToBka K 1abOpaTOPHBIM 3aHITUSIM 24
[ToaroToBka n opopmiaeHne KypcoBoi pabOThI 48
Wtoro B msiTOM cemecTpe 96
HToro no aucIHumniInge 192




7 OueHoOYHbIE CPeCTBA /I NPOBeAeHNs TEKYILEero KOHTPOJIs
H MIPOMEKYTOYHOM aTTeCTAIUN 00y4AIIIUXCH M0 JUCHHUITIMHE (MOTYJII0)

@DOH/T OIEHOYHBIX CPEJCTB JUIsl MPOBEICHUSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMPO-
MEXYTOUHOM aTTecTaluuu npeacrasicH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIbHBIX 3aJaHUil UM MHBIX MAaTepUajoB, HEOOXOAUMBIX s
OIICHUBAHUS PE3YNbTATOB OOYUEHHUs MO AUCIUIUIMHE (MOAYJIO), MPAKTHUKE XPAaHUTCS Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 Y4yeOHO-MeTOAMYecKOe M HHPOPMAUMOHHOe o0ecredeHUue IUCHUIINHBI
(MmomyJin)

8.1 OcHoBHas quTEpaTypa

1 Benos, B. B. Anroput™msl u cTpyKTypsl JaHHbIX: Y4eOHUK / benos B.B., Yunctsikosa
B.1. — M. :KYPC, HUL] UH®PA-M, 2020. — 240 c.: — (bakanaBpwuart). // Znanium.com : siek-
TpoHHO-OMONMMoTeuHass cucrema. — URL: https://new.znanium.com/catalog/product/1057212
(mara obpamienus: 24.07.2020). — Pexxum A0CTyMa: MO MOIIMKCKE.

2 3acopuH, C. B. CTpyKTypbl U anropuT™Mbl KOMIBIOTEPHON 00pabOTKHU naHHBIX. JIabo-
paTtopHblil mpakTUKyM: YuebHoe nocobue / 3acopun C.B., JlomreBa O.A. — M. :KVYPC, 2018. —
384 c¢. (bakamaspmat). // Znanium.com : 3JeKTpOHHO-OMOMOTeuHas cucrema. — URL:
https://new.znanium.com/catalog/product/1057212 (narta o6pamenus: 24.07.2020). — Pexxum 10-
CTyHa: 1O TOATHCKE.

3 Konpaes, B. JI. CTpykTypsl U airoputMbl 00paboTKu AaHHBIX: YuyebHoe mocobue /
Kongaes B.JI. — M.:U1l PUOP, HULl UHOPA-M, 2020. — 296 c.: — (Bsicuiee oOpa3oBaHue:
bakamaBpuar) // Znanium.com : 3ieKTpoHHO-OMOnmoreunas cucrema. — URL:
https://new.znanium.com/catalog/product/1054007 (nata obpamenus: 24.07.2020). — Pexxum 10-
CTyHa: 1O TOATHCKE.

4 CenuBanoBa, U. A. TlocTpoeHue u aHau3 aIropuTMOB 00paOOTKH JaHHBIX: Y4eOHO-
MeToaudeckoe mocooue / CemmuanoBa W.A., biunoB B.A., — 2-e usn., crep. — M. :@muHTa,
2017. — 108 c. /I Znanium.com : »>JekTpoHHO-OMONMOTeyHass cucrema. — URL:
https://new.znanium.com/catalog/product/959292 (nara o6pamienus: 24.07.2020). — Pexwum m10-
CTYyTIa: MO MOATHCKE.

8.2 [lomoJHMTEJbHAA JIUTEPATypa

1 baGenko, M. A. BBenenue B T€OpHIO aJrOpuTMOB U CTPYKTYp JaHHbIX: KpaTkuil yueo-
HbIH Kypc / Babenko M.A., Jleeun M.B., — 3-e u3a. — M. :MIIHMO, 2016. — 144 c. // Znani-
um.com : AJIEKTPOHHO- 6H6J1HOTeqHa;1 CHUCTEMA. — URL:
https://new.znanium.com/catalog/product/958593 (nmata oGpamienus: 24.07.2020). — Pesxxum 10-
CTyIa: MO MOATMCKE.

2 Kannenan, C. A. AITOopuTMHU3aNusS ¥ NMPOrPaMMHUPOBaHKE [DIEKTPOHHBIN pecypc| :
yuebHoe mocobue / C.A. Kannenan. — M.: U]l ®OPYM: HUI] UHOPA-M, 2014. — 352 c. /I
Znanium.com : 3EKTPOHHO-OMOIMOTEeYHAs cUCTeMa. — URL:
https://new.znanium.com/catalog/product/958296 (nara o6pamenus: 24.07.2020). — Pexum mo-
CTyIa: MO MOATHKCKE.

3 Kysun, A. B. IIporpammupoBanue Ha s3bike Cu [DnexTponHslii pecype] /A.B.Ky3un,
E.B.UymakoBa — M.: ®opym, HUL[ UH®PA-M, 2015. — 144c. // Znanium.com : 3JeKTpOHHO-
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oubnuoteunas cucrema. — URL: https://new.znanium.com/catalog/product/989593 (nara oopa-
menust: 24.07.2020). — Pexxum gocTyma: mo moamucke.

8.3 MeToauyeckue yKa3aHUs JJIsI CTY€HTOB 110 OCBOEHUIO JUCIUNIMHBI

1 XycaunoB, A.A. CTpyKTyphl B aJTOpUTMBI 00paboTKH manbiX. Yacts 1: Yuebd. moco-
oue/A.A. Xycannos, H.H. MuxaiinoBa. — Komcomonbck-na-Amype: TOYBIIO  «KHAI'TY»,
2007. — 86¢. // BupryanbHast OHOIHOTEKA HMHCTUTYTa HOBBIX HH(OPMAIMOHHBIX TEXHOJIOTHM. —
Paznen caitta KHAT'Y, moapasnen 6ubnnoTeka, IeKTpOHHBIE 00pa30BaTeIbHBIE PECYPCHI, COO-
ctBeHHble  pecypcel. — URL: http://www.initkms.ru/library/main? (mata oGparieHus:
27.07.2020).

2 XycannoB, A.A. CTpyKTypbl U aJITOPUTMBI 00pabOTKH JaHbIX. YacTh 2: Yuebd. moco-
oue/A.A. Xycannos, H.H. MuxaiinoBa. — Komcomonbck-nHa-Amype: TOYBIIO  «KHAI'TY»,
2007. — 94c. /| BupryanpHast OHOIHOTEKA MHCTUTYTa HOBBIX HH(POPMAIMOHHBIX TEXHOJIOTHM. —
Paznen caiita KHAT'Y, nmoapaznen 6ubnnoTeka, IeKTpOHHBIE 00pa30BaTeIbHBIE PECYPCHI, COO-
crBeHHble pecypcel. — URL: http://www.initkms.ru/library/main? (mata oGparieHus:
27.07.2020).

8.4 CoBpemennbie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHBbIE
CIIPABOYHbIE CHCTEMbI, HCIIOJIb3yeMble IIPH OCYIEeCTBJIEHUN 00Pa30BaTEJIbHOIO0

nmpounecca mo IMCIuIJIinue

1. DnexkrponHo-6ubmmoreynas cucrema ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10
36c UK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnexrpoHHo-OnbOMoTeuHas cuctema [PRbooks. Jlnniensnonnstit goroop Ne EI144 Ne
001/9 na mpemocraBlieHHE JOCTyHa K 3JIEKTpoHHO-OmOmmoreuHoii cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnextpoHHo-Oubmuoteunas cuctema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13
Ha OKa3aHUe yCIIyr JOCTyIa K 3JIEKTPOHHBIM W3JaHUAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4. NndopmannonHo-crpaBounsle cucrembl «Koaeke»/ «Texskcnepr». CornameHue o
corpynuaudecte Ne 25/19 ot 31 mas 2019 .

8.5 IlepedeHnb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHEeT», HEOOXOAMMBIX JJIsl OCBOCHHMS THCIUIIIHHBI (MOXYJIsI)

1 bubnuoreka nporpammucta. M3ydaem aaropuTmsl: oJa€3HbIE KHUTH, BEO-CalThl, OH-
JalH-Kypchl U Buaeomatepuaisl http://www. proglib.io .
2 HanmonanbHbii oTKphITEIN YHEBepcuTeT MHTYUT http://www.intuit.ru.

8.6 JIMIeH3U0HHO0Ee U CBOOOIHO pacnpocrpansieMoc nmporpammMmHOC oﬁecneqeﬂne,
HCII0JB3YEMOE€ IIPHA OCYINECTBJICHUU 06pasoBaTean0ro nmpoiecca mo

AUCIHMUIIJINHE

Tabmuua 5 — [lepedeHp UCTIONB3yeMOT0 IPOrPAMMHOTO 00eCTIeUeHHSI

Hanmenosanue [10 PexkBu3NTHI / yCIOBUS MCHOIB30BAaHUS
Microsoft Imagine Premium Jlunensuonnelit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULIEH3US, YCIOBHS NCIIOIB30BAHUS 110 CChUIKE:

https://www.openoffice.org/license.html
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http://www.initkms.ru/library/main
http://www.initkms.ru/library/main
http://www/
http://www.intuit.ru/
https://www.openoffice.org/license.html

Visual Studio Community PacmnpoctpansieTcst cBOOOIHO, MOKET MCITOJIB30BaTh HEOTpa-
2019 HUYEHHOE YHCIIO MOJIb30BaTeNei B OpraHn3aluy B y4eOHbBIX
aynuropusx / https://visualstudio.microsoft.com
/ru/vs/community

9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranu3zaiiys o0pa3zoBaTeIBLHOrO Mpoliecca peraiaMeHTHpyeTcs yueOHbIM TUIaHOM U pac-
MUcaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pyccKuid. J[ns Bcex BUIOB
ay/IUTOPHBIX 3AHATHI aKaJEMUYECKUNA Yac YCTaHABIMBAECTCS IPOJOJIKUTEIbHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaJIbHONH 0Opa30BaTENbHOM TPAeKTOpPUU OOydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIONIUX AUCHUILINH U MPO(EeCCHOHANBHBIX MOAY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocst OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOEHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHblIil mporiecc Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPAJU-
[IMOHHBIX, THHOBAIMOHHBIX M MH(OPMAIMOHHBIX 00pPa30BATEIBHBIX TEXHOJOTUM. TpaauinoH-
Hble 00pa3oBaTelIbHbIC TEXHOJIOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TPAKTUUYECKH-
MH) 3aHATHSAMU. IHHOBaImoHHBIE 00pa30BaTEbHbIE TEXHOJIOTUN UCIIOJIB3YIOTCS B BUJIE IIHPO-
KOTO NIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBeaeHUs 3aHaTtuil. MHbopmanmoHHbie
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTUBH3ALMHA CaMOCTOSITEIHLHOM paboThI
CTYJEHTOB B HH()OPMALIMOHHOM 00pa30BaTEILHOM cpejie.

9.2 3aHATHSA JEKIIHOHHOT0 TUIIA

JlekMOHHBIN Kypc MpennojaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexiu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTENBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHUKaM, y4eOHBIM MOCOOHIM) OyIeT MPOYUTAH KypC.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMi 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHMMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJACHTOB Ha CAMOCTOSITENIbHOE N3yUeHHE MaTepHrala.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS PEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro MaTepuasa, MPOBOATCS B LIEIAX 3aKPEIIEHUS Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3/Ielbl.

OcHoBHO# (hopMOIi TPOBECHHSI CEMHHAPOB SABJIsIETC 00CYyX/IeHHe Haubosee npoliem-
HBIX M CJIOKHBIX BOIPOCOB IO OT/AEIBHBIM Te€MaM, a TakXe pa30op NPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOLIIUM TEMaM Kypca.

AKTHBHOCTh HA CEMUHAPCKHUX 3aHITUSIX OLIEHUBAETCS MO CIEIYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BOIIPOCHI, ITPEAIAraeMble MIPENOJABATEIIEM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJaHU;

* ACCHUCTHpOBAHUE MPENO/IaBaTeNI0 B MPOBEACHUN 3aHATUH.

OTBeT 0JKeH ObITh APryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUJIKU HA UCTOYHHKH.

JlokJlagpl U ONIIOHUPOBAHUE JOKJIAA0B MPOBEPSAIOT CTENEHb BIIAJEHUS TEOPETUUYECKUM
MaTepuaioM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PaCCyKICHUH.

OneHuBaHuE 3a/aHUl, BBIIIOJHEHHBIX HA CEMHUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OIICHKY.
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9.4 CamocTosTebHAsA padoTa 00y4aOLUXCS 0 TUCHHUIIHHE (MOIYJII0)

CamocTtosTrenbHas paboTa CTYIEHTOB — 3TO MPOLECC AKTUBHOTO, IIeJIEHANPaBIECHHOTO
NPHOOpPETEHNUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HEMOCPEICTBEHHOTO y4JacTHs Mperoja-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ybTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTHU3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYJICHTOB;

- yryOJIeHHe U paclIMpEeHUe TEOPETUUCCKUX 3HAHMIA,

- (hopMHpoOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIHLHOCTH MBIILJICHUS, TBOPUYECKON MHULIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBISITHCS MHIAUBUYATILHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorust OpraHu3aIy CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSTEIBHOW PAaOOTHI CTYJACHTOB MOXET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOH (opme.

CryneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €UHCTBA B3IJISJIOB HA
OTJICIBHBIC BOIIPOCKHI Kypca, MPHOOPETEHUsT ONPE/ICIICHHBIX HABBIKOB M UCIIOJIh30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeToanueckne yKazanus JJis 00y4aOMIMXCS M0 OCBOECHHIO TN CHUIIIMHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS L€1ecO00pa3HO BBHIMNOIHATH CIEAYIOIINE
pEKOMEHANNN:

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JODKHO BECTUCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ HHJJUBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENBHYIO paboTy.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX Mpero-
naBareneM. VM jke 1aroTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3JIAHHBIE B IMEPHOAMYECKON
Hay4HOI uTeparype) Juist 0ojiee AeTalbHOTO IOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JIEKIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JICKIIMOHHOM 3aHATHU MaTepHual U JOMOJHHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIISTH TE3UCHI, aHHOTAIINN M KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJHATH 33/IaHUsI, aHAJIOTUYHBIE MTPpeJTaraeMbIM Ha 3aHATHSAX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

5. Metonuueckue ykazaHus no BeinmonHeHuto PI'P. Jlns dbopmupoBanust y cTyneHTOB
NPaKTUYECKUX HAaBBIKOB MaTEMAaTUYECKOTO U KOMIIBIOTEPHOTO MOJAETHPOBaHus, 3aaanHus k PI'P
MIOCBAIICHBI TPOTPAMMHOM peaM3aliy Pa3IMYHBIX AJTOPUTMOB MOCTPOCHUS W BU3yaTH3aIHA
BBINYKJIBIX 000104eK. B pamkax Beimonnenuu PI'P cTyneHTy B omnonHeHne K MaTepuaiam Jek-
Ui, HEOOXOIMMO TPOAHATU3UPOBATh WHPOPMANHIO B ceTH VIHTEpHET U B TEXHHUYECKON JIUTE-
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parype, Kak IpU U3Y4YEHHUH METOJI0OB MAaTEMaTHYECKOrO MOJCIMPOBAHUS T€OMETPHUECKUX 00B-
€KTOB, TakK U JJis BbIpAaOOTKHU BapuaHTOB peanuzauuu [10 , a Takke OLEHKH U 0O0CHOBaHHUS pe-
KOMEHAYEMBIX peleHui npu paspadorke [10.

[Ipu noaroroske k 3amure PI'P crynenty Heo6xoaumo oOpaTUTh BHUMaHHE Kak Ha Mpo-
pabOTKy TEOpETHUYECKUX BOMPOCOB IO JAHHOW TeMe, Tak M Ha 00OCHOBaHME BhIOOpa CpPEelCTB
peanu3anuu TpedoBanuii k [10, a Takke TecTupoBanue pazpadoranHoro [10 npu pazmuyHBIX
BXOJ/IHBIX JIAHHBIX U MapaMeTpax.

[Tpu opopmnenun oryera k PI'P crynenTy He0OX0AMMO OCYIIECTBUTH IMOUCK, XpaHEHHE,
00paboTKy M aHanu3 nHpopMauuu B ceTd MHTEepHET U B TeXHUYECKOH nuTeparype. Takxke mpu
obopmiieHnn otdera Heobxoammo ctporo ciemoBarb PJ[ ®I'BOY BO «KHAI'Y» 013-2016.
«TekcroBble cTynen4yeckue padotel. [IpaBuna odopMiaeHUS.

[Tocne ycneurHoro BbIMOJIHEHUS U 3aumuThl, otyeT no PI'P crymenty neobxoaumo pas-
MECTUTh B €r0 JIMYHOM KaOWHETe, pacrolioKeHHOM Ha O(UIIMATFHOM CaliTe YHHBEPCUTETA B
MH(OPMaLMOHHO-TEIEKOMM yHUKAIIHOHHOM ceTH «aTepuer» 1o azapecy
https://student.knastu.ru.

10 OnucaHue MaTepHATbHO-TEXHHYECKOIro o0ecneyeHusi, He0OX0AUMOT0 J1JIsl
OCylIeCTBJICHHS 00Pa30BaTeIbLHOIO MPoLecca M0 AMCHHUIINHE (MO1YJII0)

10.1 YuebGHo-1200paTopHOe 000py/i0BaHHE

I[JI?I paym3ali IporpaMmbl JUCHUIIIMHBL «BrraucnmurenpHas TCOMCTPHA» HCIIOJIB3YCTCA
MaTCpUAIbHO-TCXHUICCKOC O6€CHC‘ICHI/IC, NEPCUNCIICHHOC B Ta6J'II/H_Ie 6.

Tabnuna 6 — [lepeuens o0opynoBaHUS 1TabOpaTOPUU

HanmenoBanue
Ayautopus ayIUTOPUHU Ucnonszyemoe o6opyaoBaHue
(;1aboparopun)

KOMIIbIOTEpHBIE | YueOHble J1a0o- | 10 mepconanbHbix OBM, Kakaas u3 KOTOPBIX OCHAIIEHA

knaccel OKT | paropun «[lomu- | mporeccopom Intel(R) Core (TM) i3-2100 CPU @3.10 GHz
FOH  BBIYMCIHU- | U omepaTuBHOM nmamaThio 2I'b. OnepannonHas cucrema -
TenbHOU TexHU- | Windows 7. B kimacce umeercs ceteBoii kommyrtarop Cisco
KID» catalyst 2960 ¢ TIO 10S ver 12.2(55)SE5.

10.2 TexHu4yeckHe U 3JIeKTPOHHBIE CPeACTBA 00yUeHUSs

JlekunoHHbIE 3aAHATHS

AymuTopun Ui JIEKIMOHHBIX 3aHSATHH YKOMIUIEKTOBaHBI MeOeNbl0 U TEeXHUYECKUMHU
cpeacTBaMu OOydeHHUs, CIIyKalluMU Ui TpeAcTaBiIeHUs y4yeOHOW HuH(popMaluu OOJbIION
ayauropun  (HaOOpbl JAEMOHCTPALIMOHHOTO 00OpYyJIOBaHUS (IPOEKTOP, 3KpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HaIJIIHbIE TOCOOMS, TEMaTUUECKUE UIUTFOCTPALIUN).

JUia peanu3anuy JUCUMILIMHBI TOATOTOBIIEHBI CIEAYIOIUE PE3CHTALlUN:

1 CtpyKTypbl JaHHBIX.

2 AJTOpUTMBI COPTUPOBKH.

JlabGopaTropHble 3aHATUA

Jlnst 1abopaTopHBIX 3aHATUN Hcnonb3yeTcs komnbioTepHblid kiace @KT «lloauron BeI-
YHCITUTEIHHON TEXHUKIY, OCHAIIICHHAs 000PYJJ0BaHNEM, YKa3aHHBIM B Ta0JI. 6.

CamocrosiTesibHast padoTa

[Tomerenust s caMOCTOSATENBLHON PabOTHI OCHAIICHBI KOMIBIOTEPHOW TEXHUKOU C
BO3MO>KHOCTBIO MOJKIIOUEHHS K ceTH «HTepHeT» u J0CTyNnoM K 3JeKTPOHHOW MH(pOpMaIu-
OHHO-0Opa3oBaTensHOM cpeae KHATY:
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- yutaneHbld 3a1 HTh KHAT'Y;
- komnbroTepHbie Ki1acchl OKT «I1oaUroH BHIYUCIUTENBHOU TEXHUKH.

11 NuLle cBeneHus

MeToauuyecKue PECKOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYArOIIMMUCS, TaK M B OTIEIbHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS 7S TOJIydeHus: 00pa3oBaHusl 00y4YarouMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOYKHOCTSMH 3/10POBBSI.

[Tpodeccopcko-nienarorn4eckuii cCocTaB 3HAKOMUTCS C IMCHUXOJIOTO-(PU3UOIOTHYECKUMU
0COOEHHOCTSIMH O0YYAIOMIMXCSl WHBAIUIOB M JIMI[ C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTAluu WHBANUAOB (1pu Hanuuuu). [Ipu Heob-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEP)KKA IIPENoAaBaHus ThIOTOPAaMH, ICHUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu MunoOpuayku P® (yTB. 8 anperns
2014 r. N AK-44/05BH) B Kypce MpeanoyiaraeTcsi HCIoiIb30BaTh COLMATbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METO/ABI 00YUEHHUSI, TEXHOJOTUU COLIMOKYIbTYPHON peaduInuTalMM C LEJIbI0 OKa3a-
HUS TIOMOIIIM B YCTAaHOBIICHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUI C APYTUMU CTYCH-
TaMH, CO3JJaHUH KOM(pOPTHOTO ICUXOJIOTUIECKOTO KIMMaTa B cTyneH4eckoi rpymme. [logbop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauambHOW, BHU3YaJIbHOW, C HCIIOJNB30BAaHUEM CHEIHATBHBIX TEXHHUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl aunamMu ¢ OB3 ocymiecTBisercss ¢ HCIOJIB30BAHUEM CPENICTB
00ydeHus1 00ILEero M ClenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puii k Hyxzaam jimi ¢ OB3.

dopma NpoBeACHUs aTTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecKux ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma Mpe1oCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM DJIEKTPOHHOW Qopme (I JMIl € HapyUIEHUSIMU OIOPHO-
JBUTATENLHOTO almapara);

* B IIe4aTHOM (hopMe WJIH DJIEKTPOHHOM (popMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IJIs JIUI] C HApYIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha NOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE ([JIS JIUL C HAPYILIEHUS-
MU CIIyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCMOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEILHOTO allnapara).

[Tpu HEoOX0aMMOCTH JUIsl 00YHAIOIIUXCS C MHBAJMIHOCTBIO MPOLIEAYpa OLCHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPEJICTB'
10 JUCHHILINHE

CprKTypbl HJAHHBIX U aJITOPUTMBI

Hanpasnenue noarotroBku 09.03.01 "HUngpopmamura u ebtuuciumenvHas
mexnuxa"

Hampasnennocts (rmpoduin) IIpoepammnoe obecneuenue cpeocme

00pa3oBaTeNnbHOI MPOrpaMMbl BLIYUCTUMENLHOU MEXHUKU U A8MOMAMUZUPOBAHHBIX
cucmem

KBanudukanus BeITyCKHUKA baxanasp

lNon Hayana moAroToBKH 2019

(no yuebHomy niamy)

®opma 00yueHus OYHas

TexHOMOTHS 00YICHUS MpaAouyUOHHAas

Kypc Cemectp TpynoemMkocTs, 3.€.
2,3 4,5 8
Bua npomexxyTo4YHOM aTTecTaluu OOGecneunBaroliee noapas3aeieHue
3auem c oyenxoui 3auem c oyenkoi Kagpeopa [TYPUC — [Ipoexmuposanue, ynpasienue u
Kypcosas paboma 3auem ¢ oyenxoi pazpabomra uHGOPMAYUOHHBIX CUCTEM

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TCCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeuyeHb MUIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHsI N0 JUCHUILIMHE (MOY.110),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTe/bHON NPOrpaMMbl

Tabmuna 1 — KoMmnereHum u niaaHupyemble pe3yabTaTbl 00ydeHUs IO JUCIHUILTUHE

KOI[ 1 HAMMCHOBAHUC

KOMIICTCHII UM

[Tnanupyemble pe3ynbTaTbl O0yYeHHUs 110 AUCHUTUIHHE

ITepeuenb 3HaHUI

IIepeyens ymenumit

HepequL HAaBBIKOB

OO1IeKyIbTypHBIE

Oo6menpodecc

HOHAJIBbHBIC

-3HATh AITOPUTMH-
YECKUE S3BIKU TPO-
IrpaMMUPOBAHUS,
OTICPAIIMOHHBIE CH-
CTEMBI U 000JIOUKH,
COBpPEMEHHBIE Cpe-
JIbl pa3pabOTKy Ipo-
rpaMMHOT0 obecrie-
yenus (110);

-3HaTb ~ OCHOBHBIC
CTPYKTYPBI JTaHHBIX;
- 3HaTb PEKypCHUB-

- YMETh COCTaBJISThH
aJITOPUTMBI, IHUCATh
U OTJIA’)KHUBATh KOIbI
Ha S3BIKE TPOTrpam-
MHpPOBaHUA, TCCTU-
poBath paboTocmo-
CcOOHOCTH Tporpam-

MBI, HUHTEIPUPOBATH
IIPOTPaMMHBIE  MO-
Ay,

- YMEThb OpraHu3o-
BbIBaTh JIaHHbIE B

- BJIAJACTh HABBIKAMHU
MIPOrpaMMHUPOBaHMS,
OTJIAKH U TECTUPO-
BaHMUsS  IPOTOTHUIIOB
pOrpamMMHO-

TEXHUYECKUX

IJICKCOB 3aJ1ay,
- BJIAJETh HaBBIKAMU
opraHusanuv  JaH-
HBIX TIPH pa3paboTKe
II0 u wucnoian3oBa-
HUSl TUTIOBBIX CTPYK-

KOM-

OIIK-8 CrocobeH pa3- | Hble AITOPUTMBI, | pazpabaTbiBAEMOM Typ AAHHBIX;
pabaTbIBaTh AJTOPUTMBI | AITOPUTMBI HA Ipa- | IPOrPaMMHOM - BJIQJIETh HaBbIKAMU
U TpOorpaMMbl, Npurof- | dax, anroputmsl | obecrieuenun (I10) | ucnonb3zoBaHus
HbI€ JUISl IPAKTUYECKOIo | mepedopa M COPTH- | ¢  HCHOJIb30BAHMEM | CTAaHAAPTHBIX  alro-
PUMEHEHUS; POBKHU. TUIOBBIX JMHEH- | pUTMOB NPU OpPIraHU-

HBIX M HEJIMHEHHBIX | 3alMd U 00paboTke

CTPYKTYp JaHHBIX; JaHHbIX Ha OBM

- yMeThb BBIOMpATH | U pEIIeHHUs Mpak-

QITOPUTMBI, a TaK- | THYECKUX 3ajad.

ke, Uil UX peaju-

3anuu, paspabarbl-

BaTh, OTJIQXKHUBATh U

TECTUPOBATh 1o

IIPU PEIIEHUU KOH-

KpPETHBIX 3a7a4

[Tpodeccuonanbubie
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[Tacmopt (oHIa OIIEHOYHBIX CPEACTB NPUBEICH B TaOIHULE 2.

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTpoaupyembie ®opmupy- | HammenoBanue
pa3aeJibl (TeMbl) eMasi KOM- OLIEHOYHOI0 Iloka3aTenu oueHKn
AMCUHMILINHBI neTeHIUsA cpeAcTBa
Yemeepmotii cemecmp

Temal- JlaboparopHas YMeer HaXOAUTh PEKYPPEHTHBIE

PekypCHBHBIE  AITOPHT- pabora 1 COOTHOIIIEHUSI. YMEET CTPOUTH

MBI 1 [IPOTPaMMBI Tect PEKYPCUBHBIE aJITOPUTMBI ISl

OIIK-8 pelleHrs KOHKPETHBIX 3ajau.

YmMmeeT pa3pabaTbiBaTh U TECTHU-
pOBaTh PEKYPCHUBHBIE MOAMIPO-
IPAMMBI.

Tema2-Metoapl  00Xx01a JlaboparopHas [Ipumensier Teoputo TpadoB

BepuInH rpada pabora 2 IpU PELIEHUU KOHKPETHBIX 3a-

OITK-8 Tect nay.  Hcnosbp3yer  CTpykTypy

JAHHBIX ~MacCUB MpU MpPO-
IPAMMHOM pealu3aluy airo-
pUTMOB Ha rpadax.

Tema3- PI'P YMeeT opraHnu30BbIBaTh TAHHBIE

JIuHeHHbIE  CTPYKTYDBI Tect B pa3pa6aTL1Ba£:MOM I1O ¢ mo-

JAHHBIX OITK-8 MOIIBIO JIMHEHHBIX CTPYKTYP
JAHHBIX. YMeEeT HCIOJIb30BaTh
CTEK W oYepeab IS peaan3aluu
ITOPUTMOB Ha rpadax.

Temad- PI'P YMeeT opraHnu30BbIBaTh TAHHBIE

HeueiiHble CTPYKTYpBI Tect B pa3pa6aTL1Baeli40M 1O ¢ mo-

AHHBIX OITK-8 MOIIbIO HEJIMHEUHBIX CTPYKTYP

JaHHBIX. YMeeT MpPUMEHATh
YIOPSZIOYEHHOE JISPEBO M Jiepe-
BO TIOMCKA.

Ilamotii cemecmp

Temas- JlabopaTopHbie YMmeer paspabateiBath [IO ¢
Metox mepe6opa ¢ BO3- pabotsr 1,2 HCIIOIb30BAHUEM PEKYPCHUBHOTO
BpaTOM Tecr U HEPEKYpPCHUBHOIO alropuT™Ma
OIIK-8 Kypcogas paborta | mepebopa ¢ Bo3BpaToM IS Tie-
pebopa GyHKIUHN, CIOB JJIMHBI
N, IMOCIEAOBATEILHOCTESH YHCEN

U nyTel B rpade.
Temab6- JIaGoparopHas VYmeer paspabateiBate IO ¢
BHYTpeHHSS 1 BHELIHAA pabora 3 WCIIOJIb30BAHUEM  PA3IMYHBIX
COPTHPOBKH OLTK-8 Tecr QITOPUTMOB COPTUPOBKM JaH-

KypcoBas pabota

HbIX. YMeEeT MpOBOJUTH CpaB-
HEHHE MEX]y cO00H pa3InYHbIX
QITOPUTMOB COPTUPOBKH.
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2 Meroauyeckue MaTepualibl, ONpeaeJsolIue NMPoueaIypbl ONEHNBAHUSA 3HAHM,
YMeHHUi, HABBIKOB M (WJIN) ONbITA [eATEJbHOCTH, XapaKTepu3ywine Mpouecc
(popMupoBaHus KOMIETEHIH I

Metoanyeckre MaTepualbl, ONpeACIIIONIMe MPOIeayphl OIICHUBAHUS 3HAHUH, YMCHUH,
HABBIKOB U (WJIH) OIBITA ICATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThI TUCIIH-
el (Tabmuier 3.1, 3.2 u 3.3).

Tabmuna 3.1 — Texnonmornyeckas KapTa /il YeTBEPTOTO CEMeCTpa

Haume- |Cpoxku | Ika- Kpurepun
HOBaHHE | BbI- Ja OlLlCHUBAHMS
OlleHOY- | IOJI- | OLIeHH-
HOI0 HEeHHUsl | BaHUs
cpeacTBa

YETBEPTBIA CEMECTP
Ilpomescymounaa ammecmavusn 6 gpopme 3auema c OYeHKOU

1. | Tecr S-as 4 4 — npaBWIbHBIE OTBETHI HA BCE BOIPOCA, 3- IPABUIIbHBIE
Henme- | Oamma | OTBETHI Ha TPH BOIPOCA, 2- MPABWIIBHBIE OTBETHI HA JBA
s BOMpoca, | — mpaBUIIBHBIN OTBET Ha OJUH Bompoc, 0 - Bce

OTBETHI HETPABUJIbHBIC
2. | JJabopa- | 5-as 24 24—naboparopHasi paboTa BBINOJHEHA MOJHOCTHIO, Ipa-
TOpHast Hene- | Oamma | BUJIBHO, CBOEBPEMEHHO, JIaHBI TTOJIHBIE OTBETHI Ha JIOTOJ-
pabotal | ns HUTEJbHBIE BOIIPOCHI BO BPEMS 3alIIUThl PAOOTHI, CTYACHT

[OKa3aJl OTJIMYHbIC BJAJ€HUS HABBIKAMU OPraHU3alMU
JaHHBIX B pa3zpabareiBaeMoM [10, oT4eT BHINOIHEH aKKy-
PaTHO U B COOTBETCTBUU C MPEIbSIBISIEMbIMUA TPEOOBAHMU-
samu, 18-mabopatopHass paboTa BBIIIOJIHEHA C 3aMEYaHHU-
SIMU, CTYAEHT IT0Ka3aJl XOpollee BJIaJeHUe HaBbIKaMU Op-
raHu3aluy JaHHbIX B pazpabarbiBaemMoM 110, He BbLIEp-
KAHbI CPOKHU BBIMIOJHEHUSI pabOThI, aHbl HEMOJIHBIE OT-
BEThl Ha JIONOJIHUTEIbHbIE BOIPOCHl BO BpEeMsl 3allUThI
paboTel, 12- CTYOEHT BBINOIHWI PabOTy C CYHIECTBEH-
HBIMH HETOYHOCTSIMH, HE COOJFIOJEHBI CPOKH BBITIOJIHE-
HUS pabOTHI, CTYJCHT MOKa3aJl YIOBJIETBOPUTEIHHOE Bila-
JIeHWEe HaBbIKaMM OpPTraHU3alllM JaHHBIX B pa3zpabaTbiBae-
MoM I10, 0- 3a1aHue HE BBINOJIHEHO.

3. | Tect 1l-as | 4 4 — mpaBWJIbHBIE OTBETHI HA BCE BONPOCA, 3- MPAaBUIbHbIE
Henme- | Oaimma | OTBETHI Ha TP BOIIPOCA, 2- TIPABWIIBHBIE OTBETHI HA J[BA
i BOIpoca, | — mpaBUIIBbHBIN OTBET Ha OJUH Bompoc, 0 - Bce

OTBEThI HEMPaBUJIbHBIE
4. | Jlabopa- |1l-as | 24 24—nabopatopHasi pa0oTa BBINOJHEHA MOJIHOCTHIO, Ipa-
TOpHast Henme- | Oamma | BUJIBHO, CBOEBPEMEHHO, JIaHBI TTOJIHBIE OTBETHI Ha JIOTIOJ-
pabora 2 | s HUTEIBHBIE BOIIPOCHI BO BPEMSI 3aIIUTHI PAOOTHI, CTYIEHT

MOKa3aJl OTJIMYHbIE BIAJE€HUS HABBIKAMU OPraHU3alMU
JaHHBIX B pa3zpabarbiBaeMoM I10, oTYeT BBINOIHEH aKKy-
PaTHO U B COOTBETCTBHU C MPEIbSIBISIEMbIMUA TPEOOBAHMU-
samu, 18-nmabopaTopHass paboTa BBITOJIHEHA C 3aMEYaHU-
SIMHU, CTYACHT MTOKa3aJl XOpolllee BJIaJIeHUEe HaBbIKAMU Op-
raHW3aluyu JaHHBIX B paszpabaTsiBaemoM I10, He BbIAEp-
’KaHBI CPOKHM BBHITIOTHEHUSI pabOTHI, TaHBI HETIOJIHBIC OT-
BETHl Ha JIONOJHUTEIHHBIE BOIPOCHI BO BPEMsI 3aIIUTHI
pabotbl, 12- CTyAEHT BBINONHUI PabOTy C CYIIECTBEH-
HBIMH HETOYHOCTSIMHM, HE COOJIO/IEHBI CPOKH BBIMOJIHE-
HUS padOTHI, CTYJCHT MOKa3aJl VIOBJIETBOPUTEIHHOE Bia-
JICHWE HaBbIKaMH OpPTaHU3aIlNH JaHHBIX B pa3padaTbiBae-
MoM I10, 0- 3amaHue He BBINOJIHEHO.
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Haume- |Cpoxkm | Ilka- Kpurepun

HOBaHHE | BbI- Ja OlleHNBAHMS
OIIEHOY- | MOJI- | OIleHH-
HOr0 |HeHUsl | BaHHA
cpeacTBa
5. | Tecr 16-as | 4 4 — nmpaBWJIbHBIC OTBETHI HA BCE BOMPOCA, 3- MPaBWIbHBIC
Henme- | Oaimma | OTBETHI HA TPU BOIPOCA, 2- TPAaBUIIBHBIC OTBETHI Ha J[Ba
st BOmpoca, | — MpaBWILHBIA OTBET Ha OJUH Bompoc, 0 - Bce
OTBETHI HEMPABUJILHBIC
6. | PI'P 16-as | 40 40-PT'P BbIMOSIHEHA MOJHOCTHIO, MPABHIBLHO, CBOEBpE-
Hene- | OaUIOB | MEHHO, JJaHBI TOJIHBIE OTBETHI HA JOMOJIHUTEIBHBIC BO-
st IIPOCHI BO BPEMSI 3aIIHUTHI Pa0OThI, CTYICHT IOKa3aJl OT-

JWYHBIC BIIAJICHUS HAaBBIKAMHM HCIIOJIB30BAHUS THUIOBBIX
CTPYKTYP NaHHBIX B pa3pabareiBaeMoM 11O, oryer BbI-
IIOJIHEH aKKYPAaTHO U B COOTBETCTBUHU C MPEIbABISIEMbIMU
tpeboBanusimu, 30— PI'P BeImonmHeHa ¢ 3aMeYaHHSIMH,
CTYZICHT IMOKa3aJ XOpOIllee BJIAJCHNE HABBIKAMH HCIIOJb-
30BaHMsI TUIIOBBIX CTPYKTYp JaHHBIX B pa3pabaTbIBa€MOM
I10, He BBIAEPKAHBI CPOKU BBIOJHEHUS PAOOTHI, JaHBI
HETIOJHBIE OTBETHl Ha JIOTIOJIHUTEIILHBIE BOIPOCHI BO
BpeMs 3aIIUTHl pabOThI, 22- CTYACHT BBIIOIHHUI paboTy €
CYIIECTBEHHBIMH HETOYHOCTSMHU, HE COOJIIOJIEHBI CPOKU
BBINOJIHEHUST paboThl, CTYJIEHT IOKa3al VIOBJIETBODH-
TEJIbHOE BIIQJICHUE HABBIKAMU HCIIOJIB30BAHMS THUITOBBIX
CTPYKTYp JaHHBIX B paspabareiBaemMom 10, O0- 3amanue
HE BBIIOJIHEHO.

HUTOI'O: - 100 -
0am10B
Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:
0 — 64 % orT MakCHMaJbHO BO3MOXXHOH CYMMBI 0ajUIOB — «HEYIIOBICTBOPHUTEIHHO
(HemOoCTAaTOYHBIN YPOBEHB JJIsl TPOMEKYTOYHOM aTTECTAIMH IO TUCIUIUINHE);
65 — 74 % OT MakcUMalbHO BO3MOXXHOW CYMMBI OallIoOB — «yIOBJIETBOPUTEIHHO»

(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

85 — 100 % oT mMakcuManabHO BO3MOXKHOH CyMMBI 0ajlIOB — «OTIMYHOY» (BBICOKUH (MaKCH-
MaJIbHBIH) YPOBEHB)

B Tabnume 3.2 mpepcraBieHa TEXHOIOTHYECKAsS KapTa JUCIUTUINHBI TS TIITOTO CEMECT-
pa.

Tabnuua 3.2 — TexHoOrH4ecKas Kapra Jjsi AToro ceMecTpa
Haume- | Cpo- | IlIka

HOBaHME | KH Ja

OlleHOY- | BbI- | olle- Kpurepuu
HOT'0 noji- | HUBa- OlleHUBAHUS
cpen- He- Ba-
CTBa HHA HHUS

MSTBIA CEMECTP
Ilpomesicymounas ammecmayua 6 popme 3auema c OUeHKOI

1. | Jlabopa- | 5-as 24 24 - naGoparopHas paboTa BBITOJIHEHA IMOJHOCTHIO, IMpa-
TOpHas Henme- | Oama | BUJIBHO, CBOEBPEMEHHO, JTaHBI MOJIHBIE OTBETHI HA JIOMOJI-
paboral | sis HUTEJIbHBIC BOTIPOCHI BO BPEMs 3alllUThl pabOThI, CTYACHT

[MoKa3al OTJIWYHBIE BIAJAEHUS HABBIKAMH MCIIOJIL30BAHUS
CTaHIAPTHBIX AJITOPATMOB IIPU OpraHU3au U 00paboTKe
JIAHHBIX, OTYET BBITOJHEH aKKYPATHO U B COOTBETCTBUHU C
npenbsBIsieMbiMA TpeOoBaHusiMu, 18—nmabopaTtopHast pa-
00Ta BBINOJHEHA C 3aMEUaHUsIMHU, CTYJEHT MOKa3al Xopo-
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Haume- | Cpo- | IIka
HOBaHHEe | KH Ja
OLEHOY- | BbI- oue- Kpurepun
HOI'0 1noj- | HUBa- OLIEeHUBAHUS
cpen- He- Ba-
cTBa HUS HHSA
1iee BJIaJICHHE HaBBIKAMHM HCIIOJIb30BAHUS CTaHAAPTHBIX
QITOPUTMOB TIPU OpraHU3alMk U 00pabOTKe NaHHBIX, HE
BBIJICPYKaHbI CPOKH BBITIOJIHEHUS] pabOThI, JaHbI HEMOJIHBIE
OTBETHl Ha JIOMOJIHUTEIbHBIE BOMPOCHI BO BPEMs 3aIIUTHI
paboThl, 12- CTYAEHT BBIOJHUI pabOTy ¢ CYIIECTBEHHBIMHU
HETOYHOCTSMH, HE COOJIIOJICHBI CPOKHU BBINIOJIHEHUS pado-
Tbl, CTYICHT II0Ka3al YIOBICTBOPUTEILHOE BIIAJICHUE
HABbIKAMU UCIOJB30BaHUS CTAHAAPTHBIX aTOPUTMOB MPHU
opraHu3aiu U o0paboTke naHHbIX, 0- 3amaHWe HE BHI-
MIOJTHEHO.
Tect 10-as | 4 4 — npaBUIIbHBIE OTBETHI HA BCE BOIpOCA, 3- IPaBUIIbHbBIE
Hezle- | Oaiia | OTBETHI HAa TPHU BOIpOCa, 2- MpaBUJIbHBIE OTBETHI Ha JIBa
s BOmpoca, | — mpaBUIIBHBIN OTBET Ha OJUH Borpoc, O - Bce
OTBETHI HEMPABUIIbHBIC
Jlabopa- | 10-as | 28 28 - nmaboparopHas paboTa BBIOJIHEHA TOJIHOCTHIO, Ipa-
TOpHAast Hele- | Oam- | BUWIBHO, CBOEBPEMEHHO, JaHbl MOJHBIE OTBETHl Ha JIOMOJ-
pabota 2 | ns JIOB HUTEJIbHBIE BOIPOCHI BO BPEMsI 3alIUTHI PaOOTHI, CTYICHT
MoKa3aJl OTJIMYHBIE BJIAJICHUS HaBBIKAMH HCIIOJIb30BaHUS
CTAaHJAPTHBIX AJITOPUTMOB MPU OPraHU3AIMHU U 00paboTKe
JAHHBIX, OTYET BBIMOJHEH aKKYPaTHO M B COOTBETCTBUU C
npeabsBiasieMbiMu TpeOoBanusiMu, 20—mabopaTopHas pa-
00Ta BBINOJIHEHA C 3aMEYaHHUSIMU, CTYACHT IOKa3aJl XOpo-
1iee BIIAJICHWE HABBIKAMH HCIIOJIB30BAaHMS CTaHIAPTHBIX
QITOPUTMOB TIPU OpraHU3aluu U 00paboTKe NaHHBIX, HE
BbIJIEP>KaHbI CPOKHU BBIMOTHEHUSI pabOTHI, JaHbI HETIOIHbBIE
OTBETHI Ha JOMOJHHUTEIbHBIE BOMPOCHI BO BPEMsI 3aIUTHI
paboTsbl, 14- cTyneHT BBIONIHMI padoTy ¢ CyIIeCTBEHHBIMU
HETOYHOCTSAMH, HE COOJIIOJICHBI CPOKHU BBINOJIHEHHS pabo-
Thl, CTYJEHT IIOKa3al VIOBJIETBOPUTEILHOE BIIAJICHUE
HaBBIKAMHU HCTIOJIB30BAaHUS CTaHAAPTHBIX AITOPHUTMOB IPH
opraHm3ani U o0paboTke maHHbIX, 0- 3aMaHWe HE BHI-
MIOJIHEHO.
Tect 16-as | 4 4 — mpaBUJIBHBIE OTBETHI HA BCE BONPOCA, 3- MpaBUIbHBIE
Henme- | Oaimma | OTBETHI Ha TPW BOIPOCA, 2- MPaBHIIBHBIE OTBETHI Ha JBa
1 Bompoca, | — MpaBUIIBLHBIA OTBET Ha OJUH Borpoc, 0 - Bce
OTBETHI HEMPABUJIbHbIE
JlaGopa- | 16-as | 40 40— naboparopHast paboTa BBHIMOJHEHA MOJHOCTBIO, Mpa-
TOpHast Hene- | Oam- | BUJIBHO, CBOEBPEMEHHO, JIaHbI MOJIHBIE OTBETHI Ha JIOMOJ-
pabora 3 | s JIOB HUTEIBHBIE BOTIPOCHI BO BPEMs 3aIUTHl PabOTHI, CTYACHT

IIOKas3ajJl OTJIHWYHBLIC BJIaACHHSI HABBIKAMH HCIIOJIB30BaHUA
QITOPUTMOB COPTHPOBKH IpU 00pabOTKe JaHHBIX, OTYET
BBINOJIHEH AaKKYPATHO UM B COOTBETCTBUU C IpeabsBIIsie-
MbIMU TpeOoBaHusiMH, 30 mabopaTopHast paboTa BEITIOIHE-
Ha C 3aMEYaHMsSMH, CTYAEHT IOKa3aJ XOpollee BIaJCHHUE
HaBBIKAMU HCIOJb30BaHUS AJTOPUTMOB COPTUPOBKU IPH
00paboTKe JaHHBIX, HE BbIIEP)KAaHBl CPOKH BBIMOJTHEHUS
pa6OTBI, JaHbl HEIIOJIHBIE OTBETHI HAa AOIIOJHUTCIIBHBIC BO-
MPOCHI BO BPEMSI 3alIUTHI paOOThI, 22 CTYJICHT BBITIOTHHII
paboTy ¢ CyIIECTBEHHBIMH HETOYHOCTSIMU, HE COOJIIOICHBI
CPOKH BBITIOJIHEHHUSI pabOThI, CTYJCHT MOKa3all YIOBJIETBO-
PUTCIBEHOC BJIAACHUEC HABBIKAMH HCIIOJIB30BAHHSA aJITOPHUT-
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Haume- | Cpo- | IIka
HOBaHHEe | KH Ja
OLEHOY- | BbI- oue- Kpurepun
HOI'0 1noj- | HUBa- OlleHUBAHUS
cpen- He- Ba-
cTBa HUS HHSA
MOB COPTHPOBKH IIpU 00paboTke naHHbIX, 0- 3amaHue He
BBINOJIHEHO.
HUTOI'O: - 100 -
Oan-
JIOB
Kputepuu ouenku pe3yaibTaToB 00y4eHUs 10 AUCUHUILIMHE:
0 — 64 % oT MakCUMaJbHO BO3MOXXHOH CyMMBI O0ajUIOB — «HEYJIOBICTBOPHUTEIHHO
(HeOCTaTOYHBIM YPOBEHD IJIsl HPOMEKYTOUYHON aTTECTAllUU IO AUCIUILINHE);
65 — 74 % oT MakcHUMaJbHO BO3MOXHOW CYMMBbI OalioB — «YyIOBJIETBOPUTEIHLHO
(moporoBbI (MUHUMAJIBHBIN) YPOBEHb ),
75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILIOY» (CPeIHUI YPOBEHbD);
85 — 100 % oT MakcMMalbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHO» (BBICOKUN (Makcu-
MaJIbHBIN) YPOBCHB)

Kpurtepuu omeHMBaHUS MO pe3y/IbTaTaM BBIOJIHEHHS U 3aIUThl CTYIECHTOM KypCOBOM
paboThI IpUBEACHBI B TabOHIIE 3.3.

Tabmmna 3.3 — TexHomornueckas kapra
[TaTeiit cemectp
Ipomercymounan ammecmayusn é ghopme Kypcosoii pabomol

ITo pe3ynbraTaM 3aIiUThl KypCOBOTO pabOThI BBICTABISAETCS OLEHKA M0 4-0aJuIbHON 1IKale
OLICHUBAHHUS

- OLICHKA «OMJIUYHO» BBICTABIIAETCS CTYACHTY, €CIIU B paboTe COAepkKATCs 3JEMEHTHI
Hay4YyHOT'0 TBOPYECTBA U JIENAIOTCS CAaMOCTOSITENIbHBIE BBIBO/IbI, TOCTUTHYTHI BCE pe-
3yJIbTaThl, YKa3aHHbIE B 3a/laHUM, KadecTBO O(QOPMIICHHsS OTYeTa COOTBETCTBYET
YCTAaHOBJICHHBIM B By3€ TPeOOBaHUSAM M IPH 3alUTE CTYIEHT MPOSIBUJI OTIUYHOE
BJIaJICHHE MaTepraioM paboThl U CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYaTh Ha IO-
CTaBJICHHBIE BOIIPOCHI 110 TEME PabOThI;

- OILIEHKA «XOpoui0» BBICTABJISIETCS CTYACHTY, €ClIi B paboTe JOCTUTHYTHI BCE PE3YIlb-
TaThl, yKa3aHHbIE B 3aJaHUM, Ka4YeCTBO O(POPMIICHHSI OTUETa COOTBETCTBYET ycCTa-
HOBJICHHBIM B By3€ TpPEOOBaHUIM M MPU 3aIIUTE CTYACHT NMPOSBUI XOpOIIee Blaje-
HUE MaTepuajioM paboThl U CIIOCOOHOCTh apryMEHTHPOBAHO OTBEYATh Ha IOCTaB-
JICHHbIE BOIIPOCHI 110 TeMe paboThI;

- OLEHKa «)00871emeopumebHo» BBICTABISIETCS CTYJIEHTY, €CIM B paboTe JOCTUTHY-
Thl OCHOBHBIE PE3yJIbTAThl, YKa3aHHbIE B 3a/laHUM, KAYeCTBO OPOPMIICHHS OTYETa B
OCHOBHOM COOTBETCTBYET YCTAaHOBJIEHHBIM B By3€ TPEOOBAHUSAM M IPU 3aIIUTE CTY-
JIEHT MPOSIBUJ YAOBJIETBOPUTENIBHOE BIIQJICHUE MaTepHaoM paboThl U CIOCOOHOCTh
0TBeYaTh Ha OOJILIIMHCTBO MTOCTABJIEHHBIX BOPOCOB MO TeME pabOThI;

- OIICHKA «Hey0081emeopumenbHoy BBICTABISIETCA CTYAEHTY, €ClM B paboTe He J0-
CTUTHYTHI OCHOBHBIE PE3yJIbTaThl, yKa3aHHBIE B 3a/IaHUU WJIM KAY€CTBO 0OPMIICHHS
OTYeTa HE COOTBETCTBYET YCTAHOBJIEHHBIM B By3€ TPeOOBaHMAM, WM TPHU 3aLIUTE
CTYJEHT MPOSIBIII HEYIOBJIETBOPUTEIBHOE BIIaJICHHE MaTepUaIoM paboThl U HE CMOT
OTBETUTH Ha OOJIBIIMHCTBO NOCTaBJIEHHBIX BOMPOCOB M0 TEME PaOOTHI.
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3 TunoBble KOHTPOJILHBIE 33JaHNS UM MHbIE MaTEePHUAJIbl, He00X0AUMBbIE ISl
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapAKTEPU3YI0-
mue npouecc GopMUPOBaAHNMS KOMIIETEHIMH B X0/1e 0CBOeHHsI 00pa3oBaTeIbHOI
NPOrpamMmbl

3.1 3apanus AJs TeKylIero KOHTPOJIs yCIeBaeMOCTH

JlabopaTopnasi padora 1
«Pa3padoTka peKypCUBHBIX MOANPOrpPaMM»

1. Pa3paborarh pEeKypCHBHBIH aJTOPHUTM, HAIMCATh PEATU3YIONIYIO €r0 PEKYypPCUBHYIO
noanporpamMmmy Ha Cu++ 1 IpOBEpUTH €€ HAa TECTOBBIX JAHHBIX.

Bapuanmul 3a0anuii

1. MHWwmerotcs rupu BecoMm Wy, Wi, ..., Wp.g. Hamo ompenenuth, MOXHO JM M3 HHX
COCTaBUTh CyMMYy, paBHYI P. B ciydae NOJOXHUTEIBHOrO OTBETa BBIBECTH Beca THUDb,
COCTaBJISIIOLIUX 3TOT BEC.

2. C wiaBHaTypbl BBOJUTCA anreOpanyeckoe BbIPaKEHUE, COCTOSIIEE U3 LENbIX YHUCE,
cKOOOK u omepauuii ‘—° ( yHapHbIi MUHYC ), ‘<’ ( cIBUT BJE€BO ), >’ ( CIBUT BIIPaBO ).
BbruucnuTh 3HaU€HHE ITOTO BBIPAKEHHUS.

3. OmnpenenuTh Takyl peKypcuBHyw ¢GyHkuuio, uto ee 3Hauenue fix( f, @, b, eps )
paBHO KOpHIO ypaBHeHus X = f(X) Ha orpeske [a, b], ¢ TounocThrO €pS. M3BecTHO, uTo dyHKIHs f
HETpepbIBHA ¥ 0TOOpaXkaeT oTpe3ok [a, b] B ceOst. J{ist HaXoKACHUS MPUOTMKEHHOTO 3HAYCHUS
KOPHSI PEKOMEHIyeTCsl MCII0JIb30BaTh METO/] JICJIEHUS OTpe3Ka MOIoJIaM.

4. BblYMCIWTD 3HAYEHUE JIOTMYECKOTO BBIPAXKEHHS, 33JaHHOTO C KIABHATYPHI,
COCTOSIIETO U3 HATypaJIbHBIX YHCel, CKOOOK M onepanuil ‘&’ (mopaspsaHoe Joruueckoe ‘u’) u
‘~’ (mopaszpsHoe joruueckoe ‘He’). Hampumep, ~8 & (64 & 125) 6yner paBHO 11110111
& 1000000 = 64. Onepannn ‘&’ u ‘~’ npeAnoaararoTCs UMEIOIUMHI OJUHAKOBBINA TPHOPUTET.

5. Brruncnute HanOONBIINI OOUIHIA AETUTENH ABYX HATYPAJIHHBIX YHCEN, BBEICHHBIX C
KJIaBHATYPBHI.

6. HWwmerorcs rupu BecoM Wy < Wy < ... < Wyp.1. s KaKI0r0 U3 9ucen Wi JOCTaTOuHOe
4uCII0 TUPDb Beca Wij. Kakoe MUHMMaIbHOE YUCIIO TMPh HEOOXOUMO /IS TTOJTy4EHHUs] CYMMapHOT o
Becat?

7. CumBonbHas cTpoka ! Ha3bpIBaeTcsi OOpalleHMEM CTPOKU S, €ClU €€ JUIMHA paBHA
JUIMHE CTPOKHM S, @ CHMBOJIBI pacrojoXeHbl B oOpaTHoOM mnopsake. Hampumep, oOpamienuem
crpoku S = “abcbc” sBnsercst t = “chcba”. Hamucath moamporpammy OOpaiieHHst CTPOKH,
UMEFOIIYIO TPOTOTHUTT
void revers( char *s, inti, intj);

BBI3BIBAIOIIYIOCS Kak reverse( t, 0, strlen(t) ).

8. Ompenenuth pekypcuBHy0 ¢yHKuuio int Lat, BO3BpallaronIyl0 KOJIMYECTBO
JATUHCKUX OYKB B TEKCTOBOM (ailiie.

9. Haiitu Bce udpsl B TEKCTOBOM (haiiyie U BBIBECTH UX B 00paTHOM MOPSIKE.

10. 3agaHpl [meI0€ YHCIO X W TEKCTOBBIM (haiiy, COJEpIKallUii 3alMCcaHHBIC dYepes
npoOeJbl esble Ynciia. BeiBecT cHavana Bce unciia, MeHbIIMe X, a 3aTeM BCe OCTaJIbHbIE.

11. BBIYUCIUTH CYyMMY
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Vkaszanue. O603naunts P(N, m, i) = Zz Z — — ¥ 0Ka3aTh
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m

N
coornomenue P(N, m, i) = Z P(N,m-1i+ J). Torana uckomas cymma pasaa P(N, m, 0).
-1

12. C xiaBHaTypbl BBOAUTCS JIOTUYECKOE BBIPAKEHUE, COCTOsIIEE U3 OyIeBbIX KOHCTAHT
0 (moxp) u 1 (uctunHa), CKOOOK M JIOTMYECKUX CUMBOJIOB Vv (“minu”) u — (“ne”). Hamucatp
MporpamMMy BBIUYUCIICHUS 3HAUEHUSI 3TOTO JIOTUYECKOTO BHIPAXKCHHUSI.

13. Uwmerotcs rupu Becom Wo < W1 < ... < Wy,. ['upb kaxkgoro Beca — 11060€e J0CTaTOUHOE
KonruecTBO. Hailith xoTs Obl OquH HAOOp THUPH, B CyMME JAMOIIUX 33JaHHOE C KIIABHATYPHI
yucio. Hampumep, miist rupp 2 < 3 < 5 w yncna 6, TakuM perieHrem oyaer cymma 3 + 3 (uium 2 +
2+2).

14. 3anan TexcToBBIN (ailn. BeiBecTn cHavana coiepskaiirecs B HeM HUQPHI, a 3aTeM —
JaTUHCKUE OYKBbI B 0OpaTHOM IMOPSIZIKE.

15. Beruuciuts k03 dunuents a[0], a[1], ..., a[n-1] mHOrOUYICHA
p(x) = a[0] + a[1]x + ... + a[n-1]x"* + X",
€CIIM M3BECTHBI €ro aeicTBuTeNbHbIE KOpHU X[1], X[2], ..., X[n].

Vrazanue. O603nauuB yepe3 a(n, i) koadduiuent afi] MHOrouIeHa CTENEHH N, JIETKO
HOJIYYUTh PEKYPPEHTHBIE COOTHOIIECHHS, C TOMOIIBIO TeopeMbl be3y:

a(n, n-1) = a(n-1, n-2) — x[n]
a(n, 1) =a(n-1,i-1) —a(n-1,i) *x[n], 1 <i<n-1
a(n, 0) =-a(n-1, 0) * x[n]

3nauenus a(n, i) s Becex 0 < i < N-1 BRIYUCISIOTCS € TIOMOIIBIO PEKYPCUBHOM (QYHKIUH,
MIOCTPOEHHOM IO 3TUM COOTHOIIEHUSIM.

16. 3amana wmarpuna a[i][j] men Ha aBmabuieTsl MexAy ropomamu | u j. Bcero
paccmatpuBaeTcst 6 ropomoB. ['enepupyst mepectanoBku (i1, ip, I3, lg, Is), HalTH WyThH
KOMMMBOSDKEpa

0, iy, iy, i3, ig, i5, 0
MHHHAMAJIBLHON CTOMMOCTH | 3alicaTh ero B MaccuB int b[7].

17. JlBe mpUMBIKAIOUINE paBHBIE CTPOKH HA3bIBAIOTCS HWACHTHYHBIMH TOJITEKCTaMHU,
Hampumep, crpoka “abcdecde” coiepKHT HIOCHTHYHbIE moaTeKcThl “‘cde”. cmonb3ys
PEKypCHBHYIO (YHKIHIO, TPOBEPUTH CJIOBO Ha TIPUCYTCTBHE CMEXKHBIX HICHTHYHBIX
noaTekcToB. [oj ciioBoM mMOHMMAaeTcs CTpoKa, cocTosas u3 OykB U LUP.

18. 3aman TtekcroBbiii (aiin. Mraopupys mpoOensl, BBIBECTH CHadaia Bce HHUQPHI, a
3aTeM — OCTaJIbHbIE CUMBOJIBI B 0OPaTHOM IMOPSKE.

19. Haiitin umcino B(m) Bcex pa3OueHHMii MHOXXECTBA, COCTOSIIETO M3 M 3JIEMEHTOB
(uucno benna). Bocrionb3oBarbest popmymon

B(m+1)=icr‘nB(i)

u 3HaueHuem B(0) = 1.

20. TlocTpouTh TpeyroibHyI TaOMMIly sl 4ucesl pa3OueHuit S(M, N) MHOKeCTBa
{1, 2, ..., m} Ha n 6rokoB (urcen CtupauHra BTOporo poxaa), npu 0 < n < m. Bocnonbs3oBarbes
cootHomeHussMu S(M, 0) = 0, mpu m > 0; S(m, m) = S(0, 0) =1; S(m, n) =0, npu n > m; S(m,
n) =S(m-1, n-1) + nS(m-1, n), nipu 1 <n<m.
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21. 3apmaH TeKCTOBBIM (aily, colepKalluil LeNble YnCIa, 3aliCaHHbIe Yepe3 MpOoOebl.
BriBecTn cHayana Bce 4YeTHBIE YHCa, a 3aTéM B OOpPAaTHOM MOpsAKE BCE HEYETHbIE YHCIa,
Jensuuecs Ha 3.

22. Wwmeercsa vabop moHer (Po, P1, ..., Pn-1) MO OJHOH MOHETE KaKIOTrO JOCTOMHCTBA.
Onpenenuth, MOKHO JI STUMH MOHETAMHU Pa3MEHAITh CyMMY (.

23. Hamucatb peKkypcUBHYIO MOANPOrpaMMy IPOBEPKH CTPOKHM CHUMBOJIOB Ha
cumMMeTpuyHOCTh. DYHKIUS JIOJDKHA BBI3BIBATBCS Kak t=sym(s, strlen(s)), rme cTpoka
ompezeneHa kak char s[], u Bo3Bpamiarh 3HaueHue t=1 ecnu crpoka cummerpuyHa u t=0 B
IPOTHBHOM CIIy4ae.

24. TexcToBwlid (halil COACPKUT YMCIA C ITUTABAIOMIEH TOYKOH, 3alMCaHHBIC 4Yepe3
npoOerbl. BeiBecTH oTpHUIaTeTbHbIC YHCa B 0OPaTHOM MOPSIKE.

25. Hanucatb peKypCHUBHYIO MOAIPOrpaMMy Ui BBIUYKCICHHS] 3HAUYECHUN (QYHKIHUU
f(int n), 3a71aHHO ¢ TOMOIIBIO PEKYPPEHTHOTO COOTHOIICHUS

1,npun=1,

fn) = if(?),npmnzz.
i—2

n o .
31ech — - 1enas 4acTh APoOH, MOTYyUEHHOM aeseHreM N Ha I.
i

26. BbIYHMCINTH YKHCIO JIBOMYHBIX JepeBbeB T(N), MMEHOMMX N BEPIIMH, C MOMOIIBIO
PEKYPPEHTHOI'O COOTHOLIEHUS
T(n+1) =T(0) T(n) + T(1) T(n-1) + ... + T(i) T(n-i) + ... + T(n)T(0).

1
[Tposeputs Gopmyiy T (N) = P CJ. s N <5, npuMeHsis JUIS BBIYMCIIEHHS Cri](
n+

0 _pn_ k _~k k-1
cootnomenns C, =C =1, C =C , +C 7.

27. C kimaBUATyphl BBOAMTCSl JIOTUYECKOE BBIPAKECHHE, COCTOSINEE M3 LENBIX YHCE,
JOrMYecKuXx onepauuil & u | 1 ckoOOK. BBIUMCINTE 3HAUE€HUE ITOTO JIOTHYECKOTO BBIPAKECHMS,
ecJy onepanuu & U | BBIYUCISIFOTCS MOPa3psiIHO U UMEIOT PaBHbIE TPUOPUTETHI.

28. TekcTOBBIH (paiii1 COCTOMT M3 CIIOB, 3alMCaHHBIX yepe3 mpolenbl. CiioBa COCTOAT U3
JaTUHCKUX OykB M 1M@p. BeBecTn cHauvana mnpomnucHble (0OJbIIME), a TOTOM CTPOYHbBIE
(ManeHpkue) OykBbI B 00paTHOM nopsike. Lludpsl He BHIBOIUTD.

29. C kjaBHATyphI BBOJUTCS apH(PMETHIECKOE BBIPAKECHUE, COCTOSIIEE U3 IENbIX YUCel,
onepauuit ‘*’ u ‘%’ (ocTaTok OT JAeneHus) U ckobok. Hamucars nporpammy i BEIYMCICHUS
3TOTrO BBIPAYKEHUS.

30. Yucno f(n) myreit Ha [OBYMEpHOH IIEIOYHCICHHOW pelIeTKE, HE HMMEIOLIHNX
camoriepeceueHuil U cocrosumx u3 N 3BeHseB tuma (1, 0), (-1, 0) u (0, 1), ynosneTBopsieT
COOTHOILLIEHUSM:

f(n)=2f(n-1)+f(n-2), f(0)=1, f(1)=3.
Beruncnuts f(N) u nposeputs ¢ Tounocteio 0.01 Gpopmyny

f(n)= % (L+2)" + @1 -2)"™).

JlabGoparopuas padora 2
«AJIropuT™MBI Ha rpadax»

1. Pa3paboTarh anroput™ 00xoaa BepIIvH rpada, HaX0KISHHUs MyTH WM HalpaBiIeHHO-
ro myTu B rpade, HamucaTh pean3yIoulyro ero noamnporpaMmy Ha Cu++ U BbIIaTh PE3yIbTaThl.

Bapuanmui 3a0anui
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llosicnenue. B BapuanTax 1 — 6 3a1aHbl N TOPOJIOB, MEXKTY KOTOPBIMU OMPEIEIEHBI PENChHI caMo-
J1eToB. Marpuna N X N COCTONUT U3 YHCeN &jj = 1, eClIM CyIIeCTBYeT peiic camoneTa u3 i B J, n 0 —
B [IPOTUBHOM CIIy4ae.

1. Haiitu Bce roposaa, B KOTOpbIE MOKHO MOIACTh U3 TOPOJa P CaMOJIETOM.

2. 3apanbl ABa ropoja — P u . MoxHO 1 onacts u3 p B q?

3. HM3onupoBaHHBIMH CTpaHaMH HAa3bIBAIOTCS TPYHIBI TOPOJOB, TaKHUE, YTO MEXIY
ropoJlaMyd  pa3iMYHbIX TIpPyHH HE CYIIECTBYeT JETHBIX coobOmenuit. Haiitu uwucio
W30JIMPOBAHHBIX CTPaH.

4, Haiitu o xpaiiHeir Mepe OJIMH MapIIpyT MEXY 3aJJaHHBIMU TOpPOJIaMu P U (.

5. Jnsa 3amaHHOM BepIIMHBI P HAWTH MapuIpyThl B Opyrue Tropoaa, XoTs Obl OAMH
MapuIpyT sl KaKJI0T0 Topo/a.

6. Haiftu MmapmpyT u3 P B ( ¥ BEIBECTH IIOCEII[AEMbIE TOPO/Ia B OOpAaTHOM HAIPaBJICHHUH.
llosacnenue. B BapuanTax 7 — 14 3agaHbl N 4eI0BEK U JIBa MACCUBA HATYPAJIbHBIX YHCET

mother[n] u father[n], rakue, uro mother[i] — Homep marepwu i-ro uenoseka, a father[i] — xo-

Mep ero OTIa, Uil KaXJIOTO I, YIOBICTBOPSIOIIEI0 HEpaBEHCTBAM 0<i<n-1
7. Haiitn Bcex npeakoB yesnoBeka ¢ HOMEpOM P.
8. HaliTu Bcex NOTOMKOB 4€JI0BEKa C HOMEPOM P.
9. Haiit Bcex poICTBEHHUKOB YEJIOBEKA C HOMEPOM .
10.  3apansl 1Ba uenoBeka — P u . OTBETUTH, ABISAIOTCS JIU OHU POJCTBEHHUKAMH.

11. Poaom Ha3bpIBaeTCs MaKCUMAaJIbHOE MOJIMHOXKECTBO JIIOJIEH, JII0ObIE JIBa U3 KOTOPOTO
SIBJISIFOTCSL POJICTBEHHUKaMH. HalTu 4ncio posioB, coaepkaiuxcs B JaHHOM MHOxecTBe {0, 1,
2,...,n-1}.

12. 3apansl aBa yenoBeka P u (. Halitu niens nered U poauTenei, COeTUHSIIONIMX P U (,
€CJIM TaKas LeTb CYIIECTBYET.

13. 3amansl nBa uyenmoBeka P W (. HaiiTm coenuHA0ONIIyI0 HX LEMNb pPOAUTENEH,
JTIOKa3bIBAIOIIUX, YTO P — IOTOMOK (], IPH YCIOBUH, YTO 3TO BEPHO.

14. 3apansl nBa yenoBeka P u . OnpeaenuTb, UMEIOT JIU OHHM OOIIETo Ipe/IKa.
Toscnenue.B Bapuantax 15 — 18 3agan nabupunt, coenuustomuit y3uei 0, 1, 2, ..., N-1. Y3nb1

nmabupunTa 0 <1, j < N-1 cUUTAIOTCS COCMHEHHBIMH TOHHEIAMH, ecli &;j = 1. ¥Y3exn 0 sBusercs
BBIXOJIOM U3 JJAOMPHUHTA.

15. Haiitu Bce y3i1bl, U3 KOTOPBIX CYHIECTBYIOT ITyTH K BBIXOTY.
16. 3aman y3en p. CymiecTByeT Jiu IyTh K BBIXOY U3 y3i1a P?
17. 3anan y3en p. Haiitu nyTh B 1aOupHHTE, MPUBOISALINI K BBIXOY.
18. HaifTu myTH K BBIXOAY U3 BCEX Y3JIOB JIAOMPHUHTA.
losacuenue.B Bapuantax 19 — 23 uepe3 (X, Y) 0003HauaeTCs MoJie MaxMaTHON TOCKH, HaXO 151~

EeCCs Ha TOPU3OHTAJIN Y M HA BEPTHUKATIH X.

19. W3 maxMaTHOW JOCKM yaaawiau KiIeTku (g, Do), (a1, b1), ..., (@n1, bn-1). Haiitu Bce
0J1s1, B KOTOPBIE MOXHO MOMACTh KOHEM U3 33J1aHHOTO0 moJs (X, V).

20. W3 mraxmaTHOW JOCKH yIaIWian KIeTku (g, Do), (a1, b1), ..., (-1, bp-1). OnpenenuTs,
MOKHO JIM TIOTIacTh KOHEM ¢ mmouis (X, Y) Ha mose ( X', y").

21. W3 maxmaTHOW MOCKHM yaaawaud KieTku (g, Do), (a1, bi1), ..., (a1, bp-1). Pa3ourts

OCTaBILIKECS TOJISA Ha MOAMHOXKECTBA, MOJII KOTOPBIX CBA3aHBI MAPUIPYTAMH IIAXMATHOTO KOHS.
22. JIns Kaxaoro IOy IIaXMaTHOH JOCKM HAWTH 10 KpaiHeW Mepe OJHWH MapIipyT
maxmatHoro koHs B moite (0, 0).
23. HaiitTi MapmpyTsl axmMaTHOTO KOHSI BO BCE IMOJIS maxMaTHOW nocku u3 mous (0, 0),
0 OJHOMY MapIIPYyTY AJIsl KaXKAO0TO MOJIS.

lloacnenue.B BapnanTtax 24 — 30 3agaHbl N 4eIOBEK U KBapaTHas MaTpuua (ajj) pasMepHOCTH N,
5JIEMEHTHI KOTOPOI MPUHUMAIOT 3HAUCHUS &jj = 1, €CIM | — pouTeNh YesoBeka ¢ HomepoM j, 0
<1, J £n-1, B apyrux caydasx a;j= 0.
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24. Haiitu Bcex MpeaKoB YelloBeKa ¢ HOMEPOM .

25. HaiiTy Bcex MOTOMKOB YeJIOBEKa C HOMEPOM .

26. Haiitu Bcex poACTBEHHHKOB YeJIOBEKAa C HOMEPOM .

27. OTBEeTUTb, SABJIAIOTCSA JIM POJCTBEHHUKAMHU 3aJaHHbIE P U (.

28. Haiitu Bce poabl’, comepxkammecs Bo mHOxkectBe {0, 1, 2, ..., n-1}. OnpenencHue
poaa cM. B BapuaHte 11.

29. 3anmansl qBa yenoBeka P u (. Haiitu uens nerel u poguTenei, cCoenuHsIOMmMuUX P u J U
coJiepKalyro HHPOPMALIHIO O POJICTBEHHBIX CBS3AX.

30. HaiiTi nens npenkoB 4eiaoBeKa P, COSAMHSIONIYIO €ro C MPEIKOM (.

PacuetHo-rpadguyeckas pabora
«/IluHaMHYecKHe CTPYKTYPbI JAHHBIX M HX IPUMEHEHH e

3aganue 1. Opranu3oBaTh 3a/IaHHYIO0 CTPYKTYPY JAAHHBIX (04epeib, CTEK, JIeK, OJTHOCBS3-
HBIA IUKJINYECKUNA CIHCOK, JIBYXCBSI3HBIM MUKIMUYECKUI CIMCOK, JepeBo Mmoucka). OnpenenuTsb
CTPYKTYpPY DJIEMEHTa W HalUCaTh MOANPOTPAMMEBI JOOABICHUS, YIAICHUS U YTCHUS JJIEMEHTA.
Hamnmcath TeCTOBYIO porpammy.

BapuaHnTsl 3aaHuii ipuBeieHbl B Ta0ue 4.

Tab6yuia 4 — BapuaHTsl 3a1aHUiA

OpnHocBsa3HbIN | JIBYXCBSI3HBIN
N . | Hepeso
Ouepens | Crex Jlek | UMKIMYECKHH | IHKINYSCKUN
MOKCKa
CITHCOK CITHCOK
Touka (X, Y) 1 2 3 4 5 6
TUIOCKOCTH
Touka (X, Y, Z) 7 8 9 10 11 12
MIPOCTPAHCTBA
Crtpoka 13 14 15 16 17 18
CHMBOJIOB
CumBoIx S U 19 20 21 22 23 24
no3unus (X, Y)
JInMHHOE 1IeI0e 25 26 27 28 29 30
YHCII0

Tosicnernue. 1€eMEHTHI CIIUCKOB OMPECACIIAOTCA KaK

struct NODE{ double x, y; struct NODE *next; }
struct NODE{ double x, y, z; struct NODE *next; }
struct NODE{ char *s; struct NODE *next; }

struct NODE{ char c; int x, y; struct NODE *next; }
struct NODE{ Tong x; struct NODE *next; }

([ IBYXCBSI3HOTO IUKJINYECKOTO CIIMCKA M AepPeBa IMOMCKA OMPEAEIICHO Ba yKa3aTes.)
3ananue 2. Pa3zpaGoTarh anroput™m (COrjacHO BapHaHTY) C UCIOJIb30BAaHUEM CIIMCKOB,

HaIlACcaTh U MPOTECTUPOBATH MTPOrpaMMy Ha s13bike Cu++.
Bapuanmui 3a0anui

1. 3amaHn TEKCTOBBIM (aits. BeUMCINT 4YacTOTBI TOBTOPEHHUS CJIOB, C TOMOIIBIO
JBOMYHOTO JIepeBa, UH(POPMAIIMOHHAS YaCTh KOTOPOTO COCTOUT M3 CIIOBA M YACTOTHI.
2. Opranu3oBarh JIBOMYHOE JEPEBO MOMCKA, COCTOAIIECE W3 LEIbIX 4ucesl. BbiBecTH

COZIEP’KUMOE €r0 Y3J10B, 00X0/s 3TO JEPEBO B LIUPUHY.
3. IlpumennTth cTeK i 00XoAa BepHIMH Tpada, 3aJaHHOTO C TIOMOIIBI0 MAaTpPHUIIBI
CMEXHOCTH, B IIIUPUHY.
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4.  llpumeHHuTH OdYepenpb A MpeoOpa3oBaHUs PEKYPCHBHOW MOANpPOrpaMMbl 00Xoxa
JiepeBa IOMCKa B IIPSIMOM MOPSIIIKE.

5. Hammcarp mporpamMmy — BBIYHCICHHS  3HAUEHHs] JIOTHUYECKOTO  BBIPAKCHUS,
COCTOSIIIETO M3 HATYPAJIbHBIX YHCEN, CKOOOK M TIOpa3psAIHbIX onepaiuid ‘— (“ae”), ‘&’ (“u”), |’
(“nmn”). Ilpuopurer y ‘—’ camblii BbICOKMH, nainee ujaer ‘&’°. Camblii HU3KUHA NPUOPUTET Y
onepauuu ‘|’. [IpUMEHNUTH CTEKH I BBIYMCICHHSI TOrO 3HAUYEHUSI.

6.  Pemmts 3amauy JIxo3edyca ¢ MOMOIIBIO JBYXCBSI3HOTO IUKIMYECKOTO CITHCKA.

7. Opranu3oBaTh CTEK, HamMcaTb MOANPOrpaMMbl KOHKAaTE€HALMU (IIPUCOEIUHEHMS)
OJTHOTO CTEKa K IPYromy M oOpalieHus cTeka.

8.  OpranuzoBaThb [BYXCBSI3HBIM LUKIMYECKUI CIMCOK U HamucaTb MOANPOrpaMMy
oOpalleHust ’TOro CIUCKa.

9.  IlpumeHHUTH cTeK Ui IpeoOpa3oBaHUs PEKypCUBHON NOAIPOrpaMMbl 00X0/a fepeBa
IIOMCKA B MPSIMOM IOPSIZIKE.

10. Hanmcare mporpammy [Ajsi BBIYMCIIEHUS BBEJIEHHOI'O C KJIABHATYphl JIOTUYECKOTO
BBIpKEHUS, cocTosimero u3 onepamuit & (“u”), | (“mnu’™), > (“6ompme”), < (“menbue”), =
(“paBHO”), CKOOOK M mLENBIX uyuced. IIpuoputeT omepauuu “u” paBeH 3, NMPUOPUTET “WiIn~ —
JIBYM, TIPUOPHUTETHI OCTATBHBIX ONEpaluii paBHbI 1. 3HAYEHUS JIOTUYECKOTO BBIPAKEHHSI PaBHBI |
(“mnctuHa’) uiu 0 (“710kB”).

11. Ywucno 3amgaercs B BHJIE CTEKa COCTABISIIOMIMX ero mudp. Hamucars moamporpamMmy
CJIO’KEHUS JIBYX YHCEIL.

12. Opranu3oBarh JABYXCBSI3HBI LMKIMYECKHH cHucok. Hamumcare mnogmporpamMmy
00BbEeIMHEHUS IBYX TaKUX CITUCKOB.

13. IIpumeHUTH cTEK A MpeoOpa3oBaHMs PEKYPCHBHOM MOANPOrpaMMBbl 00X0/1a AepeBa
B CUMMETPUYHOM TOPSIKE.

14. IlpumeHuTH AepeBO MOMCKA JUIsl WCKIIOYEHUS OJMHAKOBBIX YHMCENl U3 MaccuBa U
PAcCIIONIOKEHHSI UX B BO3PACTAIOIIEM MOPSIIIKE.

15. Hamwmcarp nmporpammy 00xojaa BepmivH rpada B mupuHy. ['pad 3amaH ¢ OMOIIBIO
MaTpHIbl CMEXHOCTH.

16. BpluucnuTh 3HAYCHHWE 33JIaHHOTO C KJIABHATYPHI apU(METHYECKOTO BBIPAKCHHUS,
COCTOSIIIETO M3 IEeNBIX YHCeN, CKOOOK U omepanuii ‘*’ (“ymuoxenue”), ;> (“menenue”), ‘%’
(“octatok ot nenenus”), ‘+’ (“cioxenue”), ‘- (“BbruMranue”). [IpHOpUTETHI MEPBBIX TPEX
orepauuii paBHbI 2, OCTAIbHBIX —1.

17. Hanwucars nporpamMmy o0xoja iepeBa oucka B IiyOuHy.

18. OpranuzoBaTh JMHEWHBIH JUHAMUYECKMH CIIMCOK YHCEN, pPAaclOJIOKEHHBIX B
MOHOTOHHO HeyObIBatomieMm nopsake. Hanucars moanporpaMmel 100aBiieHrs B KOHEI[ CIHCKa,
yJlaJIeHus TIEpBOTO JIEMEHTA U BBIBOJIAa BCEX DJIEMEHTOB Ha HKpaH.

19. Hanmcars nporpaMMy KOHKaTeHAIIUH (IPUCOCTUHEHNS) IBYX JIEKOB.

20. 3anmaH TEeKCTOBBIM (aiin, colepkaliuil 3anMcaHHbEe yepe3 MpoOesbl Lesble Yucia.
Hcnonb3ys cTek, BBIBECTH CHaydajla B IPSIMOM IMOPsIKE HEOTpULATENIbHBIE, a 3aT€M B 00OpaTHOM
HOpsi/IKE OTpHUIIATEIbHbIE YHCIA.

21. 3aman TekcTOBBIA Qaitn. [IpoBepuTH €ro Ha COOTBETCTBHE YITIOBBIX M KBAJIPATHBIX
CKOOOK.

22. Hamucarp nmognporpaMMmy oOparmieHusi O9epe I IeIbIX YHCe.

23. Hamucare nognporpaMMmy oOpaiieHust OTHOCBSI3HOTO IIUKJINYECKOTO CIIUCKA.

24. Opranu3oBaTh MHOXECTBO IIEJIBIX YHCENI Kak JepeBo Towcka. Hamucarp
HOAIPOrpaMMy OOBEIMHEHHS IBYX MHOXKECTB.

25. 3aman TekctoBeli (aiin. [IpoBepuTh €ro Ha COOTBETCTBHE (DPUTYPHBIX W YTIIOBBIX
CKOOOK.

26. TlpuMmeHHTH oYepenb Ul TEHEpalluu TEePEeCTaHOBOK C MOMOIIBI0 MPeoOpa3oBaHUs
PEKYPCHUBHOI MOANPOrpaMMBI.
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27. C momortipio cTeka pemuth ypasHerue f(X) = 0 MeTooM JieeHust oTpes3Ka Momojiam.
[Mpeamomnaraercs, uro ¢pyukuus f HenpepsiBHa Ha otpeske [a, b], u 3nauenus f(a) u f(b) umeror
MIPOTUBOMOJIOKHBIC 3HAKH.

28. Ormpenenuth MHOTOYTOJIBHUK KaK IIMKIUYECKAH OJIHOHAINPABICHHBINH CIHCOK.
HamucaTes moanporpaMmmy ero BEIBOJIa Ha SKPaH.

29. IlpumeHHTH odvepensb JUIsl MpPeoOpa3oBaHUs PEKYPCHUBHOW TOIIPOrpaMMbI 00X0a
JiepeBa B 00paTHOM MOPSIJIKE.

30. 3amaH TEKCTOBBIM (ailsl, copepKalnuii 3alMCaHHbIe Yepe3 MPOoOeIbl IebIe YHCIA.
Hcnonb3ys CTEK, BBIBECTH CHaYaja BCe YSTHBIC YHCIIA, & 3aTEM — HEUCTHBIC.

IIsThIi ceMmecTp

JlabopaTopnasi padora 1
«MeToabl mepedopa ¢JjioB, QyHKIUI U NOCJIe0BATEJIbHOCTEH YHCeD»

3ananue. Hammcats mporpammy mepedopa cioB, GYHKIIUN WU YUCEIl, YIAOBIETBOPSIO-
IIMX 33JaHHBIM yclIoBHsIM. Kaxkioe ciioBo, DYHKIIHS HIT TIOCIICIOBATEIIBHOCTD YUCEI BBIBOAMT-
sl ¢ HOBOM cTpokd. Yucia M ¥ N BBOAATCS C KIIAaBUATYPHI.
Bapuanmut 3a0anuii

1. Tlepeb6pars Bce dhyukuuu f:{0,1,...,m-1} = {0,1,...,n-1}.

[Tepebpats Bee cropwekiuu f:£0,1,...,m-1} = {0,1,...,n-1}.
[Tepebpats Bce unbekuuu f:{0,1,...,m-1} = {0,1,...,n-1}.
[TepebGpaTth Bce MOHOTOHHO HeyObIBarontie ¢pynkuuu f: [m] — [n].
[TepeGpaTth Bce MOHOTOHHO Bo3pacTatomue ¢pyukiuu f :[m] —[n].
[TepeOpaTh Bce MOHOTOHHO HeyObIBarolue cropbekuuu f: [m] — [n].
[TepeOpaTh Bce MOHOTOHHO HeBo3pacratomue ¢yukiwu f: [m] — [n].
ITepebGpaTh Bce MOHOTOHHO HeyObIBaromue ¢pyukiuu f: [m] — [n].
[TepeGpaTh Bce MOHOTOHHO HeBo3pacTaromue cropbekmuu f: [m] = [n].

10 [Tepebpathb Bce cioBa JuIMHOM He Oojee N, COCTABIICHHBIC H3 OykB "a" u "'b".

11. Haiitu cioBo anamMHBI N, cocTaBieHHoe u3 Oyks 'a”, "'b™, "¢ u ""d", He comepxa-
M€ CMEXHBIX UJCHTUYHBIX (PaBHBIX) MOATEKCTOB.

12. Haiitu cioBo aiauHBI N, cocTaBieHHoe u3 Oyks ''a', "'b™, u ''C", He comepxarue
CMEKHBIX HHBEPCHO PaBHBIX MOJITEKCTOB.

13. Tlepebpats Bce croBa AJTHHBL N, cocTaBieHHbIe u3 OykB "'a”, "'b™ u ''c", He coxep-
JKalue CMEKHBIX HHBEPCHO PAaBHBIX MOATEKCTOB.

14. BeiBecTH Ha DKpaH BCE JECATHYHBIC YMCIIA, COCTOAIIME HEe OoJjiee YyeM M3 N HEHyIIe-
BBIX 1M (DP, Y KOTOPBIX CTOSIIUE PSAOM HUDPHI OTIIMYAIOTCS He Oojiee yeM Ha 1.

15. BbIBecTH Ha 3KpaH BCE MOCIEI0BATEIBHOCTH HATYPATBHBIX YUCET (X1, X2y...,X2n), Ta-
KUX, 9TO O < Xi <M, # X1 S X2 2X3 S vee 2 Xoko1 S Xok 2 KXokl S vee = Xon-1 < Xon.

16. BsIBecTH Ha BKpaH BCE MOCIEI0BATEILHOCTH HATYPATBHBIX YHCET (X1, X2y000yXn), Ta-
Kux, 4T0 O <X <m, u X1 < X2 > X3 < .00 > Xok1 < Xok > Xok41 < eee > Xon1 > Xon.

17. OpranusoBath nepebop mnocnenoBarensuocteit X[1], X/2/,...,X[n], ymoBierBopsito-
mwmx yeaoBusM 1 <X[K] <k u X[X[K]] = X[K] nnst Beex k=1,2,3,...,n. BeiBecTn pe3ynbTarhl pu
Nn=4 u npu N=5.

18. Opranu3oBath mepedop MOCIeA0BATEIIBHOCTEH X1 >...> Xm TAKUX, UTO N > X1 B Xm0.

19. OpranuzoBath nepedop MOCIeA0BATENBHOCTEHN HETBIX Ynuceld N 2 X1 2 ... =Xy 20.

20. OpranuzoBath nepedop nocnegopareabHocTel Menbix yrcen 0 <X <... <Xy <N.

21. TlepebpaTh Mocie0BaTEILHOCTH HEOTPHIIATEIBHBIX EIBIX YHCET X1,X2y .+, Xm, CYMMa
KBagpaTOB KOTOPHIX X12 + X22 +...+ sz paBHa n.

©OoNOORWDN
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22. BpIBecTH Ha 3KpaH JECATHYHBIC YMCIA, COCTOSAIIME U3 MOCIEeN0BATEeIbHOCTEH N MO-
HOTOHHO HEyOBbIBaIOIMHMX IUDP.

23. BpiBecTu Ha 9KpaH BCe JAECATHYHBIC YHCIA, COCTOAILIME W3 CTPOTO BO3PACTAIOIIMX
HIOCJICZIOBATEILHOCTEN HE PaBHBIX MEXAY co0oi mudp.

24. BpIBecTH Ha KpaH BCE JIECATHYHBIC YMCIA, COCTOSIIUE U3 CTPOrO yOBIBAIOIIUX IO-
CIIE/IOBATEIIFHOCTEN HE PaBHBIX MEXKAY co00i mudp.

25. BeIBecTH Ha 3KpaH JECATUYHBIC YHCIIA, COCTOALINE U3 IMOCIIEA0BATENIbHOCTEH HE 00-
aee uem N HeB03paCTaI-OH_[I/IX umbp

26. Haiitu cymmy Zz Z

i=li=1  i,=l |1 ety
27. Haiitu npousBecHIE HH H(1+ —_).
=l =l 0=l I1 + I2 +. +|
28. Haiitu cymmy Z Z Z 2
h=li,=1 i, fl + -+ I
y y 1 . :
29. Haiitu cymmy apobeit —— — TI0 BCEM MOAMHOXeCTBaM {i1, 12, «v. y Im}

i iy i
mHoxectBa {1, 2, ..., n}.

30. Haiiru npou3sseaeHne HH H(1+ — 1 ).

e R FO

THosicnenus k 3adanuro . Oynakuueit f{ay,...am}—->{by,...bn} Ha3bIBaeTCst Takoe MHOXKECTBO map,
TSI KOTOPOT'O BBITTOJTHEHBI CJICTYIOIINE YCIOBHUS:

. s xkaxaoro X e{ay,...am} cymectByer Takoit Yy €{by,...bp}, uro (X,y) €f; unbiMu
cIIoBaMu, 00JIaCTh orpesieacHus oTHoleHus f paBHa BceMy MHOKeCTBY {a1,82...8m};
. Ecim  (X,y1))ef u  (X\y2)ef, 1o Vyi1=Yyp; mans npousBosibHOH — (QyHKIUH

f{ay,...,am}—=>{b1,...bn} u osmementa Xe{ay,...am} CylmecTBYeT €AMHCTBEHHBIH 3JIEMEHT
y €{b1,...bn}, 11 kotoporo (X,y) ef. O603naunm 310T 71eMeHT uepe3 f(X).

Oyukius f:{ay,...am}—=>{b1,...0n} HazbBacTCA cropvexmuenoit (cropbexiyeir), eciau s
kaxaoro Y e{by,...bn} cymecrByer X {ay,...am}, Takoit, uro y=f(x). OueBuaHO, YTO MPU M<N
takux ¢GyHkuui He cymectByer. Oynkuus f:{ay,...am}—={by,...bn} Ha3bIBacTCS UHBEKMUBHOI
(MM MHBEKIMEN ), €CITi BepHa UMILTHKAIUsA X12X, = f(X1) =f(X2).

O6o03naunm gepe3 [K] maoxectso {0,1,...,k}. ®yukuus f:{0,1,...,m}—>{0,1,...,n} Ha3bIiBa-
eTcst MOHOTOHHO HeyObiBaroteit, eciu f(0) <f(1) <...<f(m),

- MOHOTOHHO HeBo3pactarotiei, eciu f(0) 2f(1) 2...2f(m),

- yosiBaroreit, eciu f(0) >f(1) >...>f(m),

- Bo3pacratoiueii, eciu f(0) <f(1)<...<f(m).

C1060m HA3BIBACTCS MPOU3BOJIBHAS TIOCIIEIOBATEILHOCTD OYKB. ot CIIoBa X1X2...Xn,
COCTaBIICHHOTO M3 OYKB Xj, Ha3biBaeTcs uncio N. Ilycroe crnoBo umeer miuny 0. IToocnosom,
WK TIOATEKCTOM CJIOBa X1X2...Xn, HA3BIBAETCSI CJIOBO, PaBHOE Tl HEKOTOPBIX | 1 |, 1 <i <j <'n,
CHOBY XiXi+1++.Xj. [TOATEKCTBI XiXi+1...Xj U Xj+1Xj+2...Xk HA3BIBAIOTCS cMedcHblmu. JIBa ciosa
X1X24+eXm U Y1Y2...Yn HA3bIBAIOTCS UOCHMUYHBIMU VI PAGHBIMU, €CITA M=N U s Bcex 1 <0 <
M ¥ UMEIOT MECTO paBeHCTBA Xi=Yj. J[Ba CIIOBA X1X2...Xm H Y1Y2...Yn HA3BIBAIOTCS UHEEPCHO PA6-
HbiMU, SCTIM M=N 1 CIpaBCAIUBBI PABCHCTBA Y1=Yn, X2=Yn-1y«« s Xi=Yn-i+1y+«sXn=Y1.

OTMeTHM, 9TO B BapHaHTe 23 MaKCHMalbHO BO3MOYKHOE KOJIMYECTBO IM(P B UYHCIaX
paBHO 9, a B BapuaHTe 24 MakCHUMaJIbHO BO3MOKHOE KomndecTBO — 10.
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JlabopaTopnasi padora 2
«Peanu3anus MeToaa nepedopa ¢ BO3BPATOM»

3amanue. Pa3paborarh anroput™m (COTJIACHO BapHUAHTY) C TIOMOIIBIO alropuTMa rnepedo-
pa ¢ BO3BpaTOM, HalMCaTh U MPOTECTHPOBATH MPOrpamMmy Ha sizbike CH++ ¢ HCIOJIB30BaHHEM
PEKYPCHUBHBIX TIOIIPOTPAMM.

Bapuanmui 3a0anui

1. BeiBecTH Bce pacmoioKeHHsI § CIIOHOB Ha IIaXMAaTHOW JOCKE, HE YIpOXKAIOUIUX JAPYT
JIPYTy U PACHOJIOKEHHBIX Ha Pa3TUYHBIX BEPTUKAIIAX.

2. C moMoIIp0 HEPEKYPCUBHOTO Tepedopa ¢ BO3BPATOM HAWTH TaMHJIBTOHOB IMKJ B
rpade, 3a7JaHHOM C TIOMOIIIBIO MATPHUITBI CMEKHOCTH.

3. Crepxdep3eM HazbiBaeTcs GUrypa, KOTOpas yMeeT XOAUTh U Kak (ep3b, U KaK KOHb.
Kakoe mMakcumalibHOE KOJIMYECTBO HE YIPOXKAOIIMX IPYT APYry cBepxdep3eit MOKHO paccra-
BUTH Ha IIaXMaTHOH qocKe?

4. PemmuTh 3aa9y KOMMHUBOSDKEpa METOJIOM repedbopa ¢ Bo3BparoM. LleHsl OmieroB 3a-
JIaHBI C TIOMOIIBI0 CHMMETPUYHON NXN MaTPHIIBI.

5. Permuts 3amauy ["aycca o hep3six ¢ moMoIbp0 HEPEKYPCUBHOTO Tiepedopa ¢ BO3BPaToM.

6. [lepeOpath Bce myTu B rpade MKy IBYMs 3aJaHHBIMHU BEPIIMHAMU, HE COJIEPIKALIIE
OJIMHAKOBBIX BEPIIUH.

7.HaliTn nyTh HaMMEHBIIEH JUIMHBI MEXAY JIBYMS 3aJJaHHBIMU BEPIIMHAMH C TIOMOIIbIO
HEPEKYPCUBHOTO TIepedopa ¢ BO3BPATOM.

8.3amano MuHoxkecTBO A = {a3,ay...an}, HaTypanbHbie yncaa S(a;)>0, u k>0. Haiitu pas-
k

OueHue U Aj = A vroxectsa A na IIONIAPHO HETIEPECEKAIOLIUECS T0OJMHOKECTBA, IPU KOTO-
=1

k
2
poMm ( Z S (a)) MHUHHUMAJIbHA.
j=1 aehAj

9. Kituko#i Ha3bIBacTCS MHOXKECTBO BepIIHMH rpada, mro0bie JBE U3 KOTOPHIX CMEXKHBI.
HaiiTi k11Ky, IMEIOIIYI0 MaKCUMaIbHOE KOJTHMYECTBO BEPIIIHH.

10. 3amaua o prok3ake. IMerTcst mpeameThl, Beca KOTOPBIX PaBHBI W1,Wa,...,Wy, a Iie-
HBl KOTOPBIX PaBHBI Cq,Cy,...,Cn. BEIOpATh U3 HUX MPEAMETHI, CYMMapHbBIH BeC KOTOPHIX MEHbIIIE
20 Xr, a CTOUMOCTh — MaKCHMAaJIbHA.

11.  Haiitu packpacky BeplirH rpada MUHMMAaJIbHBIM YHCJIOM IIBETOB TakK, 4TO HH O/I-
HO peOpo HE COSAMHSIIO JIBE BEPIINHBI OJJHOTO IIBETA.

12.  Haiitu Bce myTH LIaXMaTHOTO KOHS MEXIy ABYMS 3a/JlaHHBIMHU IOJIIMH, HE CO-
JieprKalie MOBTOPSIOIIUXCS TIOJIEH.

13.  Tlepebpats pazouenust MuoxecTBa {1,2,...,N} ¢ TOMOIIBIO HEPEKYPCUBHOW pean-
3aliu alropuTMa repedopa ¢ BO3BPaTOM.

14.  lana mxn matpuna ¢ HeoTpuuaTeabHbIMu kodddunuentamu a;;>0. Haiitu Takoe

muOokecTBO map {(i1,j1), (12,J2)sees (ik:jk),}> UTO Is# U st I BceX S#, sk KOTOPOro cymma

aQ; ta,; t..+8; makcnmanbHa.

15.  PemuTsh 3amauy Diliepa 0 IMIaXMaTHOM KOHE C MOMOIIBIO HEPEKYPCUBHOM peasu-
3alluM aJIrOpUTMa Nepedopa ¢ BO3BPaTOM.
16.  Ileracom (pucyHok 1) Ha3piBaeTcs maxMaTHas (UTypa, X0Jbl KOTOPOH OT XOJIOB

[IaXMaTHOTO KOHS OTJInYaroTcst pazmepamu OykBbl «I'». IllaxmatHblil nerac, crosmuii Ha moje
(i,J)) MoxxeT cnenaTh X0 Ha OJHO M3 BockMU mouieit: (i+4,j+3), (i+3,j+4), (i-3,j+4), (i-4,j+3), (i-
4,j-3), (i-3,j-4), (i+3,j-4), (i+4,j-3). Haittu myTh meraca, COCTOSIIIMI U3 BCEX MOJEH IIaXMaTHON
JIOCKH, ¥ HE COJIepKalliii HM OJTHOTO IOJIst OoJiee ueM OJUH pa3. (AHAJIOTHYHO 3a1aue Diiepa. )
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Pucynok 1 — [llaxmatHblii ierac

17.  Hanwmcars nporpammy repebopa BCeX MPOCTHIX IUKJIOB B Tpade, BHIXOIIIINX U3
3aJ[aHHON BEPINUHBI K MMEIOIINX 3aaHHYIO0 JUTHHY K.
18.  IIyctes [M]X[N] — nekapToBO MpOM3BEACHNE THHEHHO YIIOPAAOYEHHBIX MHOKECTB

{0,1,...,m} u {0,1,...,n}, c otHomenuem nopsizka (i, j) <(i', J') < (i £j'u | <J'). OpranuszoBarsb
nepebop nocaenoBarenbrocTel (i1, j1) < (i2, J2) <... <(ik, J) npu 3aganHOM K.

19. B neHTpe maxmMaTHON TOCKHM CTOMT KOHb. HaiiTk Bce pacmosioKeHus BOChMU Jia-
JIed, He YTPOXKAIOIIUX APYT APYTY, IPU KOTOPHIX KOHb HE YIPOXKAET HU OJTHOM U3 JTa/IeH.
20. Jano HatypanbHoe yucio M. BeraButh mexnay mubpamu 1,2,3.4,5,6,7,8,9, 3anu-

n_n

CaHHBIMU MMEHHO B TaKOM ToOpsiike, 3Haku "+" u "-", Tak, 4TOOBI 3HAUEHUEM MOJIYYHBIIETOCS
BBIpaKEeHHS ObUTO ymcio M. Hampumep, ecam m=118, to mopoiimer paccraHoBka 123-+45-
67+8+9. BeiBecTr cooOIIeHNE, €CTTM TAKUX PACCTAHOBOK HET.

21.  OpranuzoBath nepedOp BcexX KIMK 3aJaHHON MOLIHOCTH K B mpocToM rpade.

22.  Haiftu Bce raMHJIBTOHOBHI LHUKIBI B Tpade, 3aJaHHOM C TOMOUIBIO MAaTPHIIBI
CMEKHOCTH.

23.  Haiitu He conepxkaiie KpaTHBIX BEpIIMH MyTH B Tpade, He UMEIOIIne IpoI0-
KEHUS U BBIXOSIIUE U3 3aJaHHOH BepIIMHBL. ['pad 3amaH ¢ HOMOLIBI0 MaTPUILIBI CMEKHOCTH.

24.  HaiiTu UMKIIBI IIAXMAaTHOTO KOHS, HE COJIEpIKAIe KPATHBIX BEPUIMH M POXOJIs-
1IMe uyepes 3a1aHHyI0 no3unuio. PaccmarpuBaroTes uukisl Jimnsl 2,4,6,8 u 10.

25. Haiitu myTe MakcuManbHON AJIMHBL B rpade, He UMEIOIINUNA KPaTHBIX BEPILIUH.

26.  3amaH OpUEHTHPOBaHHBIA mpocToi rpad. HailTu Bce opueHTHpOBAaHHBIE MYTH
MEXy IBYMS 3aJJaHHBIMU BEpILIMHAMU, HE HMEIOILIUE KPATHBIX BEPILH.

27.  Haiitu Bce mpocThle LIMKIBI B OPUEHTUPOBAHHOM Ipade, He coaeprkallue Kpat-
HBIX BEPIIUH U MPOXOJAIINE Yepe3 3aJaHHYI0 BEPILINHY.

28.  Haiitu nyTh B OPHEHTUPOBAHHOM rpade MeXAy ABYMS 33JaHHBIMU BEpUIMHAMU,
HE COoJiepKallliii KpaTHBIX BEPIINH U UMEIOIUN MaKCUMAJIbHYI0 CTOUMOCTb.

29.  HaiiTu raMuIbTOHOB IIMKJI B IPOCTOM Ipade, UMEIOIINA MaKCUMAJIbHYIO JJTUHY.

30. Haiitu kpaTuaiiinuii myTh MEXIy ByMS 3a/laHHBIMH BepLIMHAMU Ipada, Ipeamno-

Jlarasi, 4To JOIMyCTUMbI OTPULATCIbHBIC JJIMHBI JJIA pe6ep.

JlaGopaTopHnas padora 3
«AJTOPUTMBI COPTHPOBKM

3ananue. Hanmcars nmporpammy, KOTopas COPTHPYET JIaHHBIE, a 3aT€M CPaBHHUBAET JBa
YKa3aHHBIX B BapUAHTE 3aJlaHUsl METOJa COPTUPOBKH 11O

1)BpeMeHU BBITIOHEHHS;
2)4uCIly CpaBHECHU,
3)uncity nepecTaHOBOK.
BapuanTsl 3a1anuiil npuBeieHs! B Tadamie 5.
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Tabnuna 5 — BapuanTs! 3ananuit

Merton | Meron | [Bo- | Meron | beict- Obwmen- | Typuup | Iupa-
my- BbIOO- | muHble | Illen- past Hasl 110- C BBI- MH-
3BIPb- pa BCTaB- na Xoapa | paspsaa- ObIBa- | Jaib-
KOB KH Hast HUEM Hast
[Tpocteie 1 2 3 4 5 6 7 8
BCTaBKHU
Merton - 9 10 11 12 13 14 15
y3bIPHKOB
Merton - - 16 17 18 19 20 21
BBIOOpA
JIBonuHbIC - - - 22 23 24 25 26
BCTaBKHU
Brictpas - - - - - 27 28 29
Xoapa
Ob6menHast
nopaspsi- ) i i i i i 30 i
Hasl

I[IpumepHasi cTpyKTypa OUJI€TOB TeCTUPOBAHUSA

Tect «Pa3padoTka peKypCcHBHBIX HOANPOTrPaMM»

Bonpoc 1. Pacnionoxuts 3Tansl pa3paboTKH aJropuTMa B HOPSIIKE UX MPOXOXKICHHS:
. IOCTaHOBKA 33]1a4H;

. IOCTPOEHHUE MOJIETIH;

. IOCTPOEHUE OJIOK-CXEMBI AITOPUTMA;

. IPOBEpKa IPABUIIBHOCTH;

. IpOTpaMMHasl peann3alus;

. AHAJIN3 aJITOPUTMA U €T0 CI0KHOCTH;

. IPOBEPKA IPOrPAMMBI;

. JOKYMEHTUDPOBAHUE.

Bonpoc 2. [ToamporpaMMa Ha3bIBa€TCsl pEKYPCUBHOM, €CIIU
Bapuanrel orBera:

0O N W —

1. OHa, IO KpaliHel Mepe OJIMH Pas3, BbI3BIBAET ce0sl;
2. OHa peaNu3yeT MPUMUTUBHO PEKYPCUBHYIO (DYHKIIHIO;
3. OHA COJIEP>KUT BIIOKEHHBIE LIUKJIBI;
4. OHA HE UMEET apryMEHTOB.
Bonpoc 3. YcTaHOBUTH COOTBETCTBUE MEXIY 3a0auamu U Memooamu UX perieHus
1. 3apmaua o XaHONWCKHUX 1. JlekoMITo3uITus
OanHsIX
2. Kpussie I'unbbepta 2. KocBeHnnas pexypcust
3. CuHTaKCHYECKUI aHaIu3 3. PexypcuBHBIii ciiyck
U BBIYUCIIEHUE
4. TlocTpoeHue Kpardaiiiero 4. luHaMu4ecKOe IpOrpaMMHUpPOBaHNE
nyTH

Bonpoc 4. PaccMotpum uncna @ubonauuu: 0,1,1,2,3,5,8,13,21... YkazaTh, Kakas u3
MIPEICTABICHHBIX HIKE PEKYPCUBHBIX (DYHKITUH, SIBISIETCS PEKYPCUBHON (PYHKITMEH NJIST BBIUMC-
JICHUS dTUX YHCE]L.
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BapuanTsbl oTBeTa:

1. 2.

Int F(int n) Int F(int n)

{ {

if(n==0) return 0; if(n==0) return 1;
if(n==1) return 1; if(n==1) return 1;
return F(n-1) + F(n-2); return F(n-1) + F(n-2);
ks 3

3.

Int F(int n)

{

if(n==0) return 0;
if(n==1) return 1;

return F(n-1) + 2*F(n-2);
ks

Tect «MeToa TMHAMHYECKOT0 IPOrPAMMMPOBAHUSA. AJITOPUTMBI HA rpadax»

Bonpoc 1. Paccmorpum uncna @ubonauuu: 0,1,1,2,3,5,8,13,21... Ykazars, B Kakom U3
IIPEJICTABICHHBIX HIDKE (PparMEHTOB MPOrpPaMMBbI, BBIUMCIISIFOTCS 3TH YHMCIa METOJOM JHHAMM-
YCCKOIro HpOI‘paMMI/IpOBaHI/ISI , 4 UX 3HAUYCHUA 3aHOCATCA B MaCCHUB F.

BapuanTsl oTBeTa:

1. 2.
F[0]=0; F[1]=1; Int F(int n)
for(i=2; i<=n; i++) {
F[i]l=F[i-11+ F[i-2]; if(n==0) return O;
if(h==1) return 1;
return F(n-1) + F(n-2);
3
3

FL0J=1; F[1]=1;
for(i=2; i<=n; i++)
F[il=F[i-1]+ F[i-2];

Bonpoc 2. [Ipu nHaxoxaeHuu nytyd Mexay BepmuHamMu A u B mocnenoBarenbHOCTh HO-
MEpPOB BEPILMH BbICTpaUBaeTCsl B 00OpaTHOM MOpsAJIKE, IIepBas BepIIMHA paBHa B, a Bropas - A.
Kak mpeBpatuth 3TOT nopsok 00xozaa B npsiMoii, ot A k B?

BapuaHThl oTBeTa:

1. C TIOMOIIIbIO PEKYPCUBHOMN TOITPOTPaMMBI;
2. METOHOM JEKOMITO3UITHH;

3. C ITIOMOIIBIO ITUKJIOB;

4, C TTIOMOIIBIO TBOMHOTO IINKJIA.

Bonpoc 3. Ha pucynke 2 npusesnen npumep rpada. Vcnons3ys anroput™m JleikcTpsl,
ITOCTPOUTH KpaTYalIIvil yTh MEXy BepmmHamMu | u 4.
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1 =]

Pucynox 2 — IIpumep rpada

Bonpoc 4. Vcnons3ys Meroa o0xoja B IMIHUPUHY, YKa3aTb KOMIIOHEHTY CBS3HOCTH JUIS
rpacda, MIpUBEICHHOTO Ha PUCYHKE 2.

Tect «I_II/IHaMI/IquKI/Ie CTPYKTYPbLI JaHHBIX U HX IPUMECHCHUEC»

Bonpoc 1. Cnuckom Ha3bIBaeTCs

Bapuautsl oTBeTa:

1. Habop MepeMeHHBIX OJHOrO THIMA BMECTe C (DYHKUMSIMH J00aBIICHUS U YyTaJCHUS
AJIEMEHTOB;

2. MaccuB JaHHBIX BMecTe ¢ QYHKIUSIMU 100aBlIeHUs, YIAIEHUS U TIOUCKA SJIEMEHTOB;

3. Habop MepeMeHHBIX OJTHOTO THIIA;

4. NMHEWHO YMOPSIJAOYEHHBIH HAOOp MEPEMEHHBIX OJHOTO THUIA BMECTE C (PYHKIMSIMHU
N00aBIICHUS U yAJICHUS 3JIEMEHTOB.

Bonpoc 2. YcTaHOBUTH COOTBETCTBUE MEXKIY MUNOM CRUCKA

1. crek

2. ouepenp

3. nmex

4. nBOMYHOE NEPEBO NOHUCKA

U ceoticmeamu e2o @yHKyuli 100aBICHUS U yaJIeHHs SJIEMEHTOB

1. no0aBJIeHHE U yIaJIeHUE SJIEMEHTOB IPOU3BOUTCS C OJTHOM CTOPOHBI CITUCKA;
2. n00aBJICHNE U yIAJICHHE YJIEMEHTA TIPOU3BOISTCS ¢ Pa3HBIX CTOPOH ;

3. no0aBJieHNe U yIaleHHe BO3MOXKHO KaK ¢ Havala, TaK U ¢ KOHIIa CIIHCKa;

4, MECTO J00aBIISIEMOr0 JIEMEHTA 3aBUCUT OT €ro 3HAYEHHUS.

Bonpoc 3. YCcTaHOBUTH COOTBETCTBUE MEXY 3adauamu
1. oOxon BepiuH rpada B rIyOUHY;
2. o6xox BepuuH rpada B LIUPUHY;
3. cumtanka J[>xo3edyca;
4. 3ajaya HaXOXKJIEHHs YacTOTHI CJIOB B TEKCTOBOM (haiiie.
U Munamu CNUCKos, IpAMEHSEMBIX JUIS PEIICHUS YTHX 3a/1a4
1. crex;
2.  odepens;
3.  UMKIMYECKUH CIIUCOK;
4.  NBOMYHOE JIEPEBO TOWCKA.
Bonpoc 4. Kakoii cTpykTypbl JaHHBIX U3 IEPEUUCICHHBIX HI)KE HE CYIIECTBYET
BapuanTsl oTBeTA:

1. NUKJIMYECKUHN CTIUCOK;

2 OJIHOCBSI3HBIM ITHKIIMYESCKHUI CITHCOK;
3. JIBYXCBSI3HBIN [IUKJIIMYECKUN CITUCOK;
4 TPEXCBA3HBIA IUKJINYECKHUI CIHCOK.
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Tect «Metoabl nepedopa»

Bomnpoc 1. Metox nepedopa ¢ BO3BpaTOM MPUMEHSETCS
Bapuantsl oTBeTa:

1. JUTSL IOCTPOEHUSI KOHEYHBIX MOCIIEI0BATEILHOCTEH 3JIEMEHTOB, CBS3aHHBIX 3ajaH-
HBIMH OTHOIICHHUSIMH,

2. JUTSL TIOUCKA 3JIEMEHTA B YIIOPSIIOYEHHOM MaCCHUBE;

3. JUISL COPTUPOBKY YHCET;

4, JU1s Iepe0opa BEpIIMH HaNpaBJIeHHOTO Tpada.

Bonpoc 2. Kakomy yclioBHIO AOKHA YIOBJIETBOPATH MOCIEA0BATEIbHOCT OTHOLICHUN
Pn(X1, ..., X ), TO3BOJISFOIIMX KCIIOIB30BATh AITOPUTM Iiepedopa ¢ BO3BpaTom?

BapuaHThI 0TBeTa:

1. Pn(X1, ., Xn) = Pna(Xs, ..., Xn1);

2. Pn(X1, ..o, Xn) = Pnaa(X1, ..., Xna1);

3. Pa(Xy, .., xn) = Pi(X) & ... & P1i(Xn);

4, Pn(Xl, O ) = Pn(Xn, ey, X1 )

Bonpoc 3. Yka3arb, kakue U3 NpUBEICHHBIX HUXKE CIIOB, ABJISIOTCS CJIOBAMM, HE COJEP-
JKAIIUMH CMEXHBIX HIEHTUYHBIX IIOJTEKCTOB!

1. abacab;
2. acabab;
3. acacab;
4, acbaac.

Bonpoc 4. YcTaHOBUTH COOTBETCTBUE MEXKAY 3a0auamu, peliaeMbIMA METOJIOM Tiepe0o-
pa ¢ BO3BpaToM

1. 3agayva ['aycca
2. 3aja4a Duepa
3. MOVCK TAMUJIBTOHOBBIX IIUKJIOB
4. reHepanus pa30oueHnit KOHEUHOTO MHOXKECTBA
U UX popmyauposkamu.
1. nepebop pacroyioKeHUH BOCBMH IIAXMaTHBIX (pep3el, He YrpoXkKarollux ApYyT

APYTY,
HAaxO0’KJICHWE MapuIpyTa IaxMaTHOTO KOHs, COJEp Kalllero BCE IMOJA IaxMmar-

HOM JOCKHU IO OIHOMY Pa3y KaXXJ0€ I10JIC;

3. HaXOXJCHUE IUKJIA B rpade, COJAEprKallero BCe BEPIIMHBI 110 OJHOMY pasy
Ka)K7asi BEpLINHA,

4. nepe0op pa3dMeHHUl KOHEUHOTO MHOXECTBA Ha IOMAPHO HelepeceKaroluecs
MIOJIMHO>KECTBA.

TecT «AJITOPUTMBI COPTHPOBKU»

Bonpoc 1. YcTaHOBUTH COOTBETCTBUE MEXY IPYIIIAMU Memo008 COPTUPOBKU

1. METOJ] BCTaBOK
2. METOJl 0OMEHOB
3. MOCPENICTBOM BBIOOpA
4. METO/1 IoJicueTa
U a20pummamu.
1. coptupoBka lllemnna;
2. METO/] Ty3bIPHKOB;
3. TYPHHP C BBIOBIBAHUEM;
4. pacupenesnsoImMi MoACYeT.
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Bonpoc 2. Kakoii U3 nepednciaeHHbIX HUKE AITOPUTMOB HE OTHOCUTCS K TPYIIIE ajlro-
PUTMOB COPTUPOBOK ITOCPEICTBOM BbIOOpa
BapuaHThI oTBeTa:

1. TYPHHD C BHIOBIBAHHEM;

2. nupamMuaibHas COpPTUPOBKA;

3. ObIcTpast copTUpoBKa Xoapa.

Bonpoc 3. YCTaHOBUTb COOTBETCTBUE MEXKIY A12OPUMMAMU COPTUPOBKH

1. METOJ TBOMYHBIX BCTABOK

2. JIBYXITyTE€BbIE BCTAaBKU

3. BCTaBKH B CIIUCOK

4. BCTaBKH B JIEPEBO
U UX ONUCAHUEM.

1. npu 100aBICHUH 3JIEMEHTA U3 BXOIHOTO MAaCCHBA B BBIXOJIHOM MAaCCHBE IPOH3-
BOJIUTCSI IOMCK MECTa OUEPETHOTO 3JIEMEHTA C TOMOIIBIO JTBOUYHOTO ITOMCKA,

2. NEPBBIA AJIEMEHT BXOJAHOTO MAacCHBA 3allMCBIBACTCS B MACCUB JUITMHBI 2N-1 sre-
MEHTOB, MECTa JUIS TIOCJICAYIOUIMX 3JIEMEHTOB OCBOOOXKIAIOTCS C IMOMONIIBIO CIABHIOB BJIICBO U
BIIPABO;

3. BXOJIHBIC JJAHHBIC U3 MAaCCHBA 3allUCBHIBAIOTCS B YIMOPSJAOYCHHBINA CIIUCOK, KOTO-
pBIii OyzeT copepkaTh HY’)KHYIO OTCOPTHPOBAHHYIO MIOCIIEI0BATEIBHOCTD;

4. BXOJIHBIC JIaHHBIC U3 MAcCHBa 3alMCBIBAIOTCS B JBOMYHOE JIEPEBO TOUCKA, 00-

XOJ1 ITOJIYYEHHOT0 JIepeBa 1aeT OTCOPTUPOBAHHBIA MACCHB.

Bonpoc 4. B kakoM MeToje COPTHPOBKHM HCHOJB3YIOTCS JBa (hailia, mpU4eM JaHHbIE
CUMTBHIBAIOTCS C Hayaja U ¢ KOHLA MepBoro ¢aiia u A0 TeX Mop, IoKa COXPaHAETCs] MOHOTOH-
HOCTb CIIMBAIOTCSI TO B Ha4ajo, TO B KOHEL BTOporo ¢aiiyna, a noroM poiu (paiaoB MEHSIOTCA,
II0Ka He MosBUTCS MycTol (paitn. Kak Ha3zpIBaeTcs 3TOT anroputrm?

BapuanTsl oTBeTa:

1. €CTECTBEHHOE JIBYXITyTE€BOE CIUSHUE;

2. IPOCTOE JIBYXIIyTEBOE CIUSHUE;

3. JBYXJIEHTOYHAsI COPTUPOBKA Ha OCHOBE [1OPA3PsIHOM;
4. YEThIPEXJICHTOUHAs! COPTUPOBKA CIITHUEM.

3.2 3aganus I NPOMEKYTOYHOM aTTecTalluu

Tembl 1 3a7aHUA KyPCOBBIX padoT

Tema kypcoBoii paboTsl: «IIporpaMMupoBaHue UTP C BEIMTPHIIIHONW CTpaTETUEH».
3ananueM K JaHHON KypcoBoi pabote (KP) sBnsercst mpoexkTtupoBanue, pazpaboTka U
tectupoBanue 110 nnsg peanmmszauuu OOHOM W3 WUIP C BBIMIPBIMIHON cTpaTterued. CTyneHTam
MPEIOCTABIIETCS IIPABO CAaMOCTOSITENILHO BHIOPATh MHANBUAYAIBHOE 3aaHHE.
IIpumepHBbIe 3anaHus:
Urpa «Mopckoit 60it».
Hrpa «KpecTuku-HOIUKN.
Urpa «Cruuxu».
Urpa nar.
Urpa «24 kapTbi».
Hrpa ropona Huma.
Hrpa Hopxkorra.
Urpa Keiineca.
. Hrpa Cuma.
10. Urpa «Cnunuku beprconan.
11. Urpa «I'eHnanbHbIN OTIQTUYUKY.

CoNOR~WNE
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12. Urpa «IloroHs 3a COKpOBHUILAMI.

13. Urpa «MorymiecTBeHHas YeTBEPKa.

14. Urpa IllenHoHa.

15. Urpa «I'excy.

[lepBoHAYaJILHO CTYAEHT pa3pabaThIBaeT ajJrOPHUTM, BBIMOJHSIOUMA pPacdyeT BBHIUTPHILI-
HOM CTpaTeruu U OrpenessieTcsi C BBIOOPOM CTPYKTYP JaHHBIX. DTOT aIrOPUTM MOXKET OBITH pe-
KYPCUBHBIM, & MOKET ONHUPAThCS HA AITOPUTMBI 00X0/1a BEpUIMH rpada B ITyOUHY U B HIMPUHY.
3areM CTYAEHT OmpenensieTcsi C BBIOOPOM CTPYKTYpP JaHHBIX U IPOEKTUPYET, pa3padaTbiBaerT,
tectupyet 10, peanusyromiee urpoBoii mpouecc. PazpaboranHoe mporpamMMHoe oOecrieueHue
JOJIKHO 00€CNeUHTh pellieHre CIeAYIOMUX 3a1ay:

e peanmu3anuio rpadguueckoro uHTEepdeiica;

® peaJM3aluIo YIIPABICHUS X0J0M UTPhI C TOMOIIbIO KJIaBUATYPhI U MBIIIIH;

® peaJu3aluio UTPOBOTO Mpollecca.

KommbrorepHas urpa pa3pabaTbiBaeTcsi Ha sI3bIKE MPOTPAaMMHUPOBAHHUS BBICOKOT'O YPOB-
Hs1 C++, B mporiecce ee NpOSKTHPOBAHUS U OTJIAAKH Y CTYACHTOB (POPMHUPYIOTCS MPAKTHUECKUE
HABBIKM OpPraHM3AIMK JAaHHBIX B pa3padaTtsiBaeMoM [10 u ucnonb30BaHUs TUIIOBBIX JTUHEHHBIX U
HEJIMHEHHBIX CTPYKTYp JaHHBIX, BKJIIOUYas JBOMYHBIC EPEBbs MMOMCKA, a TAK)KE HABBIKUA UCIIOJb-
30BaHUs CTaHIAPTHBIX aJITOPUTMOB IPU OpraHu3aui U o0paboTke AaHHbIX Ha DBM.

[losicuurenpHas 3anucka k KP, cormacno CTO Y.003-2017, umeer cienyroulyro CTpyk-

- TUTYJbHBIN JIACT;
- 3aganue Ha KP;
- COJEep>KaHHuE;
- BBEJCHHUE;
- OCHOBHAs 4acCTh;
- 3aKJIIOYCHME;
- CIIUCOK MCIOJIb30BaHHBIX UICTOYHUKOB;
- NPUIOKCHHUS.
Bo BBeneHuu naercs kparkoe 000CHOBaHHME BHIOOpPA TEMBbI, PACKPBIBAETCS AKTYaJIbHOCTD,

HOBHU3HA, TEOpETUYECKass M MPAKTUYECKash 3HAYMMOCTh pa0OThI, a TaK)Ke MPUBOIATCS OOBEKT,
MpeAMET, LEeNb , 33Ja4H UCCIENOBaHUs U IIporpamMma MCCIIeI0BaHHUs.
OO0s3aTenbHBIMU TIOZIpA3/ieTIaMUd OCHOBHOW YacTH SABJISIIOTCS «TeXHUYECKOe 3aTaHuey,

«Texct mporpammey, «Onucanre TporpaMmmsel», «PykoBOACTBO NporpamMmmucTtay, «PykoBoicTBO
oreparopay, «[Iporpamma n MeToMKa UCTIBITAHUI» (TabsuIa 6).

Tabmmna 6 — CoxeprkaHue 1moipas/ie’IoB OCHOBHOM YaCTH KypCOBOH pabOTHI
Bua nporpammuoro CoaeprxaHue NpOrpaMMHOI0 JOKYMEHTa
JOKYMEHTA
TexHuueckoe 3agaHue

[TpuBOATCS OCHOBAHUE U Ha3HAYEHHUE pa3pabOTKU, TpeOOBAHUS K
1O, mporpaMMHO# TOKYMEHTALlMH, CTA/IMU U 3Talbl pa3paboTKu

Tekcr mporpammel

3amnuck IIporpamMmmsaI € H€O6XOI[I/IMI)IMI/I KOMMCHTAapHAMU

Onucanue nporpamMmbl

CBenieHHs 0 JIOTHUECKON CTPYKTYpe U (PYHKIIMOHUPOBAHUH MTPO-
TrpaMMbI

PykoBozacTBo mpo-
rpaMMHCTa

Haznauenue u ycnoBusi MpUMEHEHUS IPOTPaMMBI, XapaKTePUCTUKA
MporpamMMBbl, 0OpallieHre K MporpaMMe, BXOAHBIC U BBIXOJTHBIC JTaH-
HBIE, COOOIIEHUS

PykoBoxacTBo oneparo-
pa

Haznauenme ImporpamMmal, YCIIOBUS BBIIIOJTHCHUA IMTPOTrpaMMBbI, BbI-
IMOJIHCHUC TTPOTPAMMBI, COOGH_IGHI/IH oneparopy

[Iporpamma n meroau-
Ka UCIILITAHUN

TpeGoBanusi, nmoaexalye NPOBEPKe MPU UCIBITAHUH POTPaAMMBI,
a TAK)KEe MOPSIOK U METOJbI UX KOHTPOJIS
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B 3akmouenun KP npuBozsaTcs oOurie BRIBOABI U MPEATIOKECHHS, a TAK)KE KPAaTKOE OIH-
CaHME NPOJIEIaHHON paboThI. 3aKJIIOUCHHUE JOJIKHO HOCUTh KOHKPETHBIM XapakTep U MOKa3bl-
BaTh, YTO UMEHHO CJieNall CTyeHT B pamkax BblnosHeHHusa KP. Crincok ncnosb30BaHHBIX UCTOY-
HUKOB COCTOMT M3 HOPMATHUBHO-IIPABOBBIX AKTOB, YYEOHHKOB M Y4EOHBIX MOCOOMI, HAy4HBIX
craTed, HOpPMaTUBHO-IIPABOBBIX AKTOB, UCIIOJb30BAaHHBIX B XOJI€ BBIITOJIHEHUS MHAUBUYAILHOIO
3aJaHusl.

Tekcer noscautenbHOU 3anucku Kk KP niposepsiercs npenonasareiieM Ha OpUTHHAIBHOCTD
B CUCTEME «AHTHUILIArUAT.PY», PE3YJIbTAaThl IPOBEPKH YKa3bIBalOTCsA B 0T3bIBE Ha KP.

[Tocne ycnemHoro BoinoiaHeHus U 3amuThl KP Tekct nosicHurenbHoOM 3anucku Kk KP u
OT3bIB MIPENOAABATENS PA3MELIAETCS CTYIEHTOM B €ro JIMYHOM KaOMHETE, PaclioyioKEHHOM Ha
ouManbHOM caiiTe yHHBEpPCUTETa B WH(POPMAIIMOHHO-TEIEKOMMYHHUKALIMOHHOM ceTn «MHTep-
HeT» 1o aapecy https://student.knastu.ru.
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JIuer perucrpauum udmenenu k PITL

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnunuectBo
CTpaHMUI]
N3MCHCHUA

[Monnuce
pa3paboTunka
PII/
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