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BBEJIEHUE

Pabouas nporpamMma T CLUATUTMHBI SABIISICTCA YacThIO OCHOBHOM
npodeccuoHaIbHOH00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHMs - MPOrpaMMbl OakanaBpHara,
paspabortannoii BcoorBercTBUU ¢ PI'OC BO

dI'0C BO ®denepalibHbII rocyJapCTBEHHBIN 00pa30BaTENbHbBIN CTAHIAPT BHICILIETO
oOpa3oBaHus- OakamaBpHar 1mo HampasiaeHuto nmoarotosku 09.03.01
Nudopmartuka uBbrarcauTenbHas TeXHuKa (mpuka3 MunoOpHayku Poccun ot

1. HEJIb OCBOEHMA TN CHUIIJIMHBI
[lenpro  oCBOEHMS  AUCHUIUIMHBI  "AJITOPDUTMBI M CTPYKTYpBl  JAHHBIX'  SBIISIETCS
U3YYCHUETIPUMEHSIEMbIX B IPOrpaMMUPOBAHUM M HH(OPMATHKE CTPYKTYp MAAHHBIX, MX CHEUUPUKAUN
Upealn3alny, aIropuTMOB OOpaOOTKM [aHHBIX M aHalW3a 3TUX aJrOPUTMOB, B3aUMOCBA3b AJITOPUTMOB
UCTPYKTYP AAHHBIX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOIT
JlucuuriinHa OTHOCUTCS K 0053aTeNIbHOM 4acTH y4eOHOro IIaHa.

3. OFBEM JJUCHHUITVINHbI

Yacos

KonrtaktHas pabora .(noyu.3aH.) CamocTosTenbHas padora

[IpomexyTouHasaTTeCTAIUS Bcero B TOM 3.e.
3aceMecTp YHCIIETIOArOTOBKaKOHTPOJIbHBIX
Bcero | JIexnuu | JTabopaTopabie HKYPCOBBIX
Cemectp 4
36 [ 4 | 4 | 0 32 1
Cemectp 5
Ok3ameH, KoHTposbHaspaboTa 144 12 4 8 123 4
180 16 8 8 155 5

4.1IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII
B pesymbrare ocBoenus OIIOIl y BbIyCKHUKAa JOMKHBI  OBITH  COPMHUPOBAHBI
KOMIETeHIINH,ycTaHOBIeHHBIE B cooTBeTCTBHUH PI'OC BO.

[udp 1 HaUMEeHOBaHUEKOMIIETEHIIUN NuaukaTopsl JOCTUKEHHS] KOMITETEHITUI

OIIK-1 Croco6en [ JI-1.0TTIK-1 3HaTh: OCHOBBI BBHICIICH MaTEMAaTHKH, (U3UKH,
IPUMEHSThECTECTBEHHOHAYYHBIE OCHOBBIBBIYUCIIUTEIHHON TEXHUKH U TIPOTPAMMHUPOBAHUSI.
MOOIICHH)KEHEPHBIC 3HAHUS,METObI
MaTeMaTHYECKOTr0aHaIn3a u
MOJICTTUPOBAHUS, TCOPETHUECKOTO
UIKCIIEPUMEHTATBHOTOUCCIICIOBAHUS
BITPO(heCcCHOHATLHONIeATETHHOCTH;




OIIK-1 Crocoben

IMPUMCHATBECCTCCTBCHHOHAYYHBIC
I/IO6I_I_ICI/IH)KeHepHLIe 3HaHUA,MCTOIbI
MaTeMaTUu4CCKOroaHalimia n

MOACIUPOBAHUSA, TCOPCTUICCKOTO
HUB3KCIICPUMCHTAJILHOTIOMCCICJOBAHUA
BHpO(I)eCCHOHELIIBHOIZI[CHTCHLHOCTH;

NJ-2.0I1K-1 YMers: pemaTh CTaHAapTHbIE NMPO(hecCHOHAIbHBIE
3aa4u CIIPUMEHEHUEM €CTECTBEHHOHAYUYHBIX U
OOIIeNH)XEHEPHBIX 3HAHUI,METOJJOB MaTEMaTUYECKOI'0 aHAJIN3a U
MOJIETTUPOBAHUS

NJA-3.0IIK-1 HmeTp mNpakTUYECKUH OIBIT:
MIKCIIEPUMEHTAIIBHOTO HCCIIEI0OBaHUS
IpoeCCUOHATILHONAEATEIBHOCTH

TEOPETUIECCKOTO
00BEKTOB

OIIK-8 Cniocobenpa3pabareiBaTh
AJITOPUTMBI HIIPOrpaMMEbl, IMPpUTOJHBIC
AJATPAKTUICCKOTO IPUMCHCHMUA

N-1.0I1K-8 3HaTh: OCHOBHBIE A3BIKM INPOTPAaMMHPOBAHUS U
paboThl cOa3amMu JaHHBIX, OMEPAIMOHHBIC CUCTEMBI U 00OJIOYKH,
COBPEMEHHBICTIPOTPAMMHBIE cpelibl pa3paboTku
MH(POPMALIMOHHBIX CHCTEM UTEXHOJIOTHH.

NJ1-2.0I1K-8 YMeTh: mpUMEHSATH S3bIKM MPOTrpaMMHUpPOBAHUSA U
paboThl cOa3aMu JaHHBIX, COBPEMEHHBbIE MPOrPAMMHBIE CPEbI
pa3paboTKMUH(GOPMALIMOHHBIX ~ CHUCTEM M TEXHOJIOTUH U1
aBTOMAaTH3allMU OU3HEC-TIPOLIECCOB, PEIICHUsI MPUKIAAHBIX 3a71a4
pa3’IMYHBIX KJIAaCCOB, BeACHMS Oa3laHHBIX U HUH(DOPMALMOHHBIX
XPpaHUJTHIILL

N-3.011K-8 MMeTp NmpakTUYECKHI OMBIT: MPOrpaMMHpPOBaHUS,
OTJIQJKU WUTECTUPOBAHUS INPOTOTUIIOB IPOrPAMMHO-TEXHHUUYECKUX
KOMIUIEKCOB 3a/1a4

5. TEMATUYECKHWM IIJIAH
Yacos
Beer KonraktHas pabora .(Io y4.3aH.)
Tema HanMeHOBAHME TeMbI o Camoct.pa6or | KoHTponscamMocTosTensH
yaco | Jlexuu | JIaboparophsl | IIpakTuueckuesanst a oif paboTh
B " € us
Cemectp 4 36
Tema 1. BBCI[CHI/IC B QJITOpUTMBI H 36 4 32
CTPYKTYPbIJaHHBIX.
Cemectp 5 135
Tema 2. |Anroputrmsl coptupoBku | 12 | 1 1 10
DNieMEHTapHBIC ~ CTPYKTYPBI
Tema 3. nanabIx (OIK-1, OITK-8) - ! ?
AJTOpUTMBI  TIOUCKAa |
Temad. | orpoxn (OMK-1,0nK-8) | 20| ! : I8




Tema |CoOanaHcHpOBaHHBIC ool | 75
5. |cnenmansHblienepeBbs (OIIK-1, OIIK-
Tema [OO60O0MIEHHBIN OBICTPHIN MOUCK U XEIII- 6 1 5
6. | dynkuuu (OIIK-1, OIIK-8)
Tema |[Xamuwsie anroputmbr (OIIK-1, OIIK-| 6 1 5
Tema |/luHamuueckoe MpOrpaMMHUpPOBAHUE 2 1 1
8. |(OIIK-1, OIIK-8)
Tema [Anroputmsl Ha rpadax (OIIK-1,|31 1 30
6. POPMbI TEKYIIIET'O KOHTPO.ISI U TIPOMEXKYTOYHOM ATTECTALIUA
HIKAJIBI OHEHUBAHUSA
Pasnen/Tem Bun Ormucanue
KputepunonennBanus
a OILICHOYHOT'OCPEJICTBA | OLIEHOYHOTI'0 CPECTBA
Texymuii koHTpouib (ITpunoxenue 4)
K 5 Kontponbnas pabora
Tema 1-3. OHTPOJIHAAPADOTA | () poypyy u3 5 10 6amnoB
(mpunoxenue 4) .
3agaguii. Bxaxmom
K 5 Kontponbnas pabora
Tema 4-6. OHTPOIBHAAPAOOTA | (o1 prp nu3 5 10 6amnoB
(mpunoxenue 4) o
3agaHu.  Bxaxaom
K 5 Konrtponbnas pabora
Tema 7-9. OHTPOJILHAAPADOTA | 0oy u3 5 10 6amnoB
(npunoxxenue 4) N
3a1aHuil.  Bkaxnaom
ITpomexyTtounas atrectauus(IIpunoxenue 5)
DK3aMeHaIMOHHBII
5 OuJIeT COCTOUT u3 2-
DK3aMEHAIMOHHBINOUTIE | XTeOpeTHIeCKUX TeopeTnyeckreBONpOCHI - MO
cemecTp(Dk
) T (mpuioxkeHueS) BOIIPOCOB u | 256annoB,npakTuyeckoe3aganue - S06amios.
OJHOTOIIPAKTUYECKOT
0 3aJ]aHusl.




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens omenku ocBoeHusi OIIOII dopmupyeTcss Ha OCHOBE OOBEAMHEHUS TEKYIIETO
KOHTPOJISIM TPOMEXKYTOUHOM aTTeCTalluy 00y4arouerocs.

[TokazaTtens pelTHHra MO KaXIO0M AUCUUILIMHE BBIPAKACTCS B MPOUEHTAX, KOTOPBII
MOKa3bIBAETYPOBEHD MOATOTOBKH CTYICHTA.

Texymuit  koHTpOab.Mcnonb3yercss 100-0ammpHas cuctema omneHuBaHusA. OreHka paboThI
CTyJEHTa BTEUEHHHM CEMECTpa OCYIIECTBISETCS MpENnojiaBaTeIeM B COOTBETCTBUU C pPa3pabOTaHHON WM
CUCTEMOMOIICHKH Y4eOHbIX JOCTHUKEHHI B Mpoliecce 00yueHus Mo JaHHON AUCLHUIUIIHHE.

B paboumx mnporpamMmax JAHUCHUIUIMH M TOPAKTHK  3aKperjeHbl BHABI  TEKYILEro
KOHTPOJISLIUIAHUPYEMbIE  Pe3yJIbTaThl KOHTPOJBHBIX MEPONPHUSATHH W  KPUTEPHUH OIEHKU y4EeOHBIH
TOCTYKEHUH.

B Teuenue cemecTpa mpernoaaBaresaeM MPOBOAUTCS HE MeHEe 3-X KOHTPOJIbHBIX MEPOIPHUITHIA,
MOOIIEHKE JAESITeNbHOCTU CTyJdeHTa. Eciu mocemieHUs 3aHATHI MO NUCUUIUIMHE BKIIOYEHBI B PEUTHHT,
TOJIaHHBIN MMOKa3aTesab cocTaBisieT He 6osee 20% OT MaKCUMAJIBHOTO KOJIMYeCTBa 0alsIOB MO AUCLUILIHNHE.

[IpomexyTtounas atrecranusi. Vcmone3yercsi S5-OamnbHas cucteMa oneHuBaHus. OleHka
paboTHICTyIEHTAa MO0 OKOHYaHWIO IUCHMIUTUHBI (YacTH JWCUUIUIMHBI) OCYIIECTBISETCS IMpernoaaBaTeiemM
BCOOTBETCTBUU C pPa3padOTaHHOM KM CHUCTEMOW OIICHKH JOCTH)KEHHUH CTyIeHTa B Mpolecce OOydeHUs
nojaHHo  aucuuruiHe.  [IpomexyTouyHass — aTTecTalus — TaKKe  MPOBOJUTCS MO  OKOHYAHHUIO
(hopMUPOBAHUSIKOMITETEHIUH.

[Topsamox mepeBoia pelTHHra, MPEeAyCMOTPEHHBIX CHCTEMOM OIEHUBAHUS, MO AUCLUUIUIMHE,
BIATUOAIIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTiiruHO, XOpOLIO.

Cpennnii ypoBeHb — 69% - 50% - yIOBIETBOPUTEIBHO.



IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u MeHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUE JUCIHUITJIUHbI
7.1. ConeprkaHue JeKIUA




Tema 1. BBesieHue B anropuTMsl ¥ cTpyKTyphl AaHHbIX. Pekypeus (OIIK-1, OITK-8)

CnoxHOCTb aNropuTMa. Hcnonuutens. WHBapuaHThI. NuaykTuBHOE IIPOrPaMMHUPOBAHHUE.
[lonarueabctpakunu. HWurtepoiic  aOctpakuuu. Pexypeus. [lpunuun — pasgenenus (pasnensidi U
BiactByii).lIpencraBnenne umncen B anropurmax. OCHOBHas TeopeMa O peKypcuH. beicTpoe Bo3BeneHue B
CTEIEHb.

Tema 2. Anropurmsl coptupoBkr (OIIK-1, OIIK-8)

3amaga  coptupoBkH. CoOpTHpOBKAa  CcpaBHeHHEM. HmKHSAS  OLEHKAa  CIOKHOCTH  aJrOPUTMOB
COpTUpOBKHCpaBHEHUAMU. COpTHpPOBKA C MCIOJIb30BAHUEM CBOMCTB D3JEMEHTOB. BHENIHAA COpTUpPOBKA.
CoptupoBka unapamieiabHble BeunciIeHUs. CpaBHUTENbHBIN aHAJIN3 METOI0B COPTUPOBKH.

Tema 3. Dnemenrtapusie cTpykTypsl JaHHbIX (OIIK-1, OIIK-8)
Crpykrypa pmanHbix ‘"cnucok". CrpykTypa pgaHHbIX "nepeBo". buHapHas kyya u  aOcTpakuus
"mpuopurerHasouepensp’. HeapSort.

Tema 4. Anroputmsl ioucka u ctpoku (OIIK-1, OITK-8)
3amaua mowucka. AOctpakmms moucka. Ilouck ¢ cyxenuem 30HBL. Pacmpenemstonuii mouck. I[lowmck
nobuHapHoMy aepeBy. [IpedukcHoe nepeBo. CTpoku. Z-pyHKITusl.

Tema 5. CoanancupoBanusie u cnernuanbubie aepesbs (OITK-1, OITK-8)

AlGcTpakuus  "otoOpaxenue".  bunapHbple  nepeBbs  moucka. JlucOamanc.  PanmommsupoBaHHOE
nepeBo./lexapToBsl fAepeBbsi. COamaHCUpOBaHHBIE JepeBbs Nnoucka. CIUCKH ¢ NporycKaMu. BHemHui nouck.
B-nepesss. [lepeBo 0Tpe3KoB.

Tema 6. O600mIeHHBIH OBICTPBIN TTOUCK U Xem-pyHkuuu (OITK-1, OITK-8)
O06006mu1eHHbIH OBICTpHINA TToNCcK. Xem-QyHkuuu. [IpuMmenenne xem-QyHkiuil. Xem-Ta0auibl. Xem-Ta0auibl
BO BHEIIHEH ITaMATH.

Tewma 7. XKannbie anroputmsl (OITK-1, OITK-8)

OKcTpeMaybHble 3adaud. JKamHble anropuTMmbl. 3agada o0 UWHTepBajgaxX. 3a7ada O PE3EPBHBIX
konusx.[IpumeHuMocTy  XKaAHBIX — anropuTMoB. [IpubOnmkeHHOe pelleHue HKCTPEMalbHBIX — 3ajad.
CxxatuenHdpopManuu: anroput™ Xaddmana.

7.2 ConeprkaHre NPaKTHYECKUX 3aHSATHI 1 1a00paTOpHBIX paboT

Tewma 3. Dnementapubie cTpykTypsl ganHbix (OITK-1, OITK-8)

[IporpaMMupoBaHH€e CIIUCKOB U IEPEBBEB.

Tewma 4. Anroputmbl oucka u ctpoku (OITK-1, OITK-8)

OOpatHble 3amaud I  MOHOTOHHBIX  (yHKImif. Pemenwe ypaBHeHmil. 3agaya o TNPOBOJAX.
PeanuzanusacopTupoBKu yepes3 cnucku. [locTpoeHne 1epeBbEeB MOUCKA.

Tewma 5. CoanancupoBanHnbie u cnernuanbabie aepesbs (OIIK-1, OIIK-8)

XpaHeHue TOJHBIX OWHApHBIX JepeBbeB B MaccuBe. OleHka ciaoxHOCTH onepauuit ¢ Heap.
BricTpasicopTupoBKa ¢ IpuMeHeHueM OMHAPHBIX JepeBbeB. brICTpas cOpTUPOBKA Ha MECTe.




Tema 6. O60011eHHBIH ObICTpBIN TTOUCK U Xem-¢pyHkuuu (OIIK-1, OITK-8)

OneHka BEpOSTHOCTH  KOJUIM3UU.  YHUBEpCalbHble  ceMmeicTBa  XAUI-PyHKUMH —  TIPOBEPUTH
HEKOTOPOECEMEMCTBO Ha YHUBEPCAIBHOCTh. MccremoBanne CBOMCTB XeIl-(PyHKITUH.

Tema 7. XKanusie anropurmel (OIIK-1, OITK-8)

3amaua mpo Oankomar. I[IpUMEHMMOCTH KaTHBIX aJrOPUTMOB. 3ajada 00 ayauTopusX. 3ajzava Ipo
aTyIeToB.3aja4a PO MUHUMAJIbHBIN BEC MHO)KECTBA OTPE3KOB.

Tema 8. lunamuueckoe nporpammuposanue (OIIK-1, OITK-8)

Pemenne 3a1a4 Ha AMHAMHWYC€CKOEC IIPpOIrpaMMUPOBAaHUC.

Tema 9. Anropurmer Ha rpadax (OIIK-1, OIIK-8)

KoppektHocts  anroputmoB bennmana-®opna u  Jlelikerpsl. HanpaBieHsblil — anuxindeckuil  rpad,
€roCBOMCTBA U CBSI3b C AMHAMHUYECKUM IporpaMMupoBaHueM. Perienue 3agay Ha rpadsl. Anroputm dmnoiiga-
Yopmanna. KoppexktHocts anropurma. Kom6uauposanusie 3agaun. Csasp anroputma DFS crononornueckoit
COPTUPOBKOU

7.3. ConeprkaHue CaMOCTOSITEIIbHOM PaOOThI

Tema 2. Anroputmsl coptupoBku (OITK-1, OIIK-8)
beicTpas coprupoBka. COpTUPOBKA 3a TUHEHHOE BpeMs. MennaHbl U NOPSAIKOBBIE CTATUCTUKH.

Tewma 3. Dnementapubie cTpykTypsl JanHbix (OITK-1, OITK-8)

Creku wum odepenu. CpsizaHHble cCOUCKUA. Peanuzanms ykazatened u  oOwbektoB. I[lpeacraBnenue
KopHeBbIXZiepeBbeB.  [lupamuasl.  Ilogaepkka  cBoiictB — mupamuabel.  [locTpoeHne — mUpamMuibl.
AJIrOpUTMIIUPpAMUAATBHON COpTUPOBKU. OUepein ¢ MPUOPUTETAMMU.

Tema 4. Anroputmsl ioucka u ctpoku (OIIK-1, OITK-8)

bunapnoe nepeBo moucka. PabGora ¢ OuHapHbBIM JepeBoM TmouMcka. BcraBka M yJalieHue.
CrnyualiHOoenoCTpoeHHe OMHAPHBIX JEPEBbEB MMOUCKA.

[Ipocreiimmii  anroputM moucka HOACTpoK. Anroputm Pabuna-Kapma. Ilouck moactpoxk ¢
TTOMOIIIBIOKOHEUHBIX aBTOMAaTOB. AnroputMm Kuyra-Moppuca-Ilparra.

Tema 5. CoanancupoBanubie u crierpanbabie nepesbs (OIIK-1, OIIK-8)
Kpacno-uepnbie nepeBbsi. B-nepeBbs. Pacmmpenue cTpykTyp AaHHbIX. @uOoHaYuMeBbl MUpaMubl.JlepeBbs
BaH Omze boaca.

Tema 6. O60011eHHbIH ObICTpBIN TOUCK U Xem-¢pyHkuuu (OIIK-1, OITK-8)
XemupoBanue 1 xen-radaunbl. [Tornck moacTpox.

Tema 7. XKanusie anroputmsel (OIIK-1, OITK-8)
3amaua o BbIOOpe TMpoleccoB. JneMeHThl kaaHoW crpareruu. Koapr Xadbdmana. Marpouasl u
*anHeieMeTobl. [ImaHnpoBaHue 3a1aHUi KaK MaTPOU/I.




Tema 8. lunamuueckoe nporpammupoanue (OIIK-1, OITK-8)

Pa3pesanue CTEPKHS. [TepemHoxxeHue LETOYKHU MaTpHII. DNeMEeHThI JTUHAMUYECKOTO
nporpammupoBanusa. Hauainaneimas obmas moanocieoBareabHocTh. OnTUMallbHble OWHApHbBIE JEpEBbA
noucka. NP-nonnota. [TpuOimkeHHbIe aaropuTMBI.

Tema 9. Anroputmsl Ha rpadax (OIIK-1, OIIK-8)
DneMeHTapHbIe aNrOpPUTMBI AJis paboThl ¢ rpadgamu. MuHUMaIbHBIE OCTOBHBIE epeBbs. KpaTuaiime myTtuus
onHOM BepmnHbl. KpaTuaiiiume myTu Mexay BCEMU MapaMu BEPIIUH. 3a7adya 0 MAKCUMaJIbHOM ITOTOKE.

7.3.1. IIpumepHble BOIPOCHI JUIsl CAMOCTOATENBHOM MOJTOTOBKH K 3a4eTy/3K3aMEHY
[Tpunoxxenue 1.

7.3.2. llpakTudeckue 3aJaHusi MO JAUCHUIUIMHE JJISI CAaMOCTOSITENIbHOW  MOJTOTOBKH
K3a4eTy/9K3aMeHY
[Tpunoxenue 2.

7.3.3. Ilepeyenp KypcoBbIX paboT
He npenycmotpeHo.

7.4. DneKTpoHHOE MOPTQOIUO 00YHAIOIIETOCs
PasMeriatrorcst KOHTPOJIbHBIC PaOOTHI

7.5. Metoandeckre peKOMEH/IAIUH 10 BBITIOJTHEHUIO KOHTPOJIBHOM paboThI
[Ipunoxenue 6

7.6 Metoanueckre peKOMEHAINH 110 BBIMOJIHEHUIO KYPCOBOM paboThI
He mpexgycmotpeno.

8. OCOBEHHOCTHU OPTAHU3AIIUU OBPA3OBATEJIBHOI'O
IMPOLHECCA IO AUCIHUIIJIMHE I JINL C OT'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 31O0POBbAA

Ilo 3as6nenurw cmyoenma

B nemsx moCcTymHOCTH OCBOEHUS IIPOrPaMMBI Ul JIMLL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMHU 310POBbS
pu HeoOXOAUMOCTH Kaderpa 0OecrieunBaeT CIeyOIe YCIOBUS:

- 0COOBI¥ MOPSAJIOK OCBOCHHUS TUCIIUILIIMHBL, C YYETOM COCTOSIHUS UX 37I0POBbS;

- DJIEKTPOHHBIE 00pa30BaTeNbHbIE PECYpChl MO JIUCHUIUIMHE B (QOpMax, aJanTHPOBAHHBIX K
OTPaHUYECHUSAM UX 310POBbS;

- W3yYeHHUE IUCIHMIUIMHBI 10 HMHIMBHIYyaJbHOMY y4eOHOMY IUIaHy (BHE 3aBHCHUMOCTU OT (OpPMBI
o0yueHwus);

- DJJEKTpOHHOe oOOy4yeHHe M JUCTAaHLMOHHBIE O0pa3oBaTElIbHBIE TEXHOJOTHH, KOTOpHIE
MIpeIyCMaTPUBAIOT BO3MOXKHOCTH IpUeMa-riepeaun nHGopMaluu B TOCTYIHBIX U HUX (hopMax.

- goctyn (yHaJeHHBIH JOCTYyH), K COBPEMEHHBIM MpO(ecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(OPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMaM, COCTaB KOTOPBIX omnpeaeneH PIT/I.




9. MIEPEYEHb OCHOBHOM Y JONNOJJHUTEJIBHOUN YYEBHOM JIUTEPATYPBI,
HEOBXOJIUMOM 1151 OCBOEHUSI AMCHUILINHBI
Caiit Ou0mmorexu YpI'ly
http://lib.usue.ru/

OcHoBHas1 JiUuTEeparypa:

2. T'manckmit H.M. OcHoBbl Teopuum U adroputMbl Ha Tpadax [DIEKTPOHHBIH
pecypc]:Yuebnoenocobue. - MockBa: OOO "Hayuno-uzparenbckuii nentp MHOPA-M", 2025. - 206 —
Pexxum noctyna:https://znanium.com/catalog/product/2166200

3. Yepnsak A. A., bormanoBuu C. A., Yepusk XK. A., Merensckuit 0. M. Meroasl
OTITUMH3AIMU:TEOPHS ¥ AITOPUTMBI [ DIEKTPOHHBIN pecypc]:yueOHoe mocodue ais By30B. - Mocksa: FOpaidT,
2024. - 357— Pexxum poctyma: https://urait.ru/bcode/539155

4. Tpopumor B. B., IlaBmosckas T. A. AnropurMuzanuss U OpOrpaMMHUPOBAHHE
[DnexkTpoHHbIipecypc]:yueOHUK  uis  By3oB. - Mocksa: FOpaiir, 2025. - 108 — Pexum
nocryna:https://urait.ru/bcode/562040

5. Hamgsau O.I'. Jlannble: xpaneHue u oopaboTka [DIeKTpOHHBIH pecypc]:YuebHuk. - Mocksa:
OOO"Hay4HO-n31aTENbCKUN LIEHTP NH®PA-M", 2026. - 205 - Pexxum
nocrtyna:https://znanium.com/catalog/product/2214875

JonoHUTeILHAS JIUTEpPaTypa:

2. Kommaes B.JI. Crpykrypsl © airoput™Mbl OOpabOTKH JaHHBIX [DJIEKTPOHHBIH
pecypc]:YuebHoemocobue. - MockBa: Wsparensckuit Llentp PHUO€@, 2020. - 296 - Pexum
noctyma:https://znanium.com/catalog/product/1054007

3. Kucmunsin E. B. Anroputmbl U CTPYKTYpbl JaHHBIX [DIEKTpOHHBIN pecypc]:yueOHOe
nocoowue. -ExatepunOypr: N3paTenscTBO VplI'9Y, 2020. - 281 - Pexum
noctyna:http://lib.usue.ru/resource/limit/ump/20/p493245.pdf

4. Bupr H., Tkaues @®. B. Auroputmbl u CTpyKTypsl JAaHHbIX. HoBas Bepcus mis
Ob6epona:[yueonuk]. - Mocksa: JIMK [IIpecc], 2014. - 272

5. CemxBuxk P., Vaiin K., Moprynos A. A., Apremenko 0. H. Anroputmel Ha
Java:nayunoeuznanue. - Mocksa: Bunbsimc, 2017. - 843

6. Beperexuna C.B., CumonoB B.JI. Mopnenu, MeTonabl, aaropuTMbl W HPOTPaMMHbBIC
pEeIICHUSBBIYMCIIUTEIIbHBIX MAallliH, KOMIUIEKCOB W CHCTeM [DJEKTpOHHBIM pecypc|:YueOnuk. - Mockga:
OOO"Hay4Ho-131aTeNbCKUIA LEHTP NHDPA-M", 2020. - 268 — Pexum
noctyma:https://znanium.com/catalog/product/1210403

7. HoporoB B.I'., Temmosa .0. Bsenenue B MeTOABI U AITOPUTMBI MPUHATHUSA
peleHui[ DnekTpoHHbIN pecypce]:YueOHnoe mocodue. - Mockpa: M3marensckuit JJom "OOPYM", 2022. - 240
—Pexxum noctyna: https://znanium.com/catalog/product/1841773

8. HoBukoB A.U. VccnenoBanue omnepanuii B SKOHOMHUKE [DIEeKTpOHHBIN pecypc]:YdueOHuK. -
MockBa: UM3narenbcko-toproBas — kopmopauus — "amkos u K", 2022. - 352 - Pexum
nocrtyna:https://znanium.com/catalog/product/2082697

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' i1, BKJIIOUYAS MEPEYEHD



JIMOHEH3UOHHOI'O TIPOT'PAMMHOI'O OBECIHIEYEHUA 1 TH®OPMAILIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAMH KYPCOB, UCIIOJIb3YEMBIX ITPY OCYIIIECTBJIEHUM
OBPA30OBATEJIBHOI'O TIPOLECCA IO JUCUUIIJIMHE

IlepeyeHs JHIIEH3HOHHOTO MPOrPAMMHOI0 00ecTeYeH s :

Microsoft Visual Studio Community. JIunensus uis o6pazoBaTenbHbIX yupexaeHuil. Cpok neicTus
JMLIEH3UH - 03 OTPaHUYEHUS CPOKA.

Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 ot
14.10.2020. Cpok aeitcTBus uiieH3uu -be3 orpanuuenus cpoka.

Microsoft Office 2016.Jorosop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 or
14.10.2020 Cpok neiicTBus nuiieH3uu -be3 orpanndenus cpoka.

Intellij IDEA.

Ilepeyennb HH(POPMAIHOHHBIX CIPaBOYHBIX CHCTEM, pecypcoB UHGOPMALIMOHHO-
TeJIeKOMMYHHMKANMOHHOM ceTH « UHTEpHET»:

CnpaBouHo-nipaBoBasi cuctemMa KoncynsTanTt +. JloroBop Ne 143/223-VY/2025 ot 02.12.2025 Cpok
nercTsus auieH3uy no 31.12.2026

CrmpaBouno-npaBoBasi cuctema ['apant. JloroBop Ne 58419 ot 22 nekabpst 2015. Cpok aeiicTBus
JUICH3UU -0€3 OTpaHNueHUs CPOKa

AJITOPUTMBI IPOrPAMMHUPOBAHUS M CTPYKTYPbI TIAHHBIX
https://openedu.ru/course/I TMOUniversity/PADS/
MeToabl BBIYMCIUTEIbHOH MATEMATUKH
https://openedu.ru/course/spbstu/NUMMETH/

11. ONUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOIUMOM 114
OCYHIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA IO JUCHHUIIJIMHE

Peanuzanus yueOHOM AMCHUIUTUHBI OCYIIECTBIISETCS C UCMOIb30BAHUEM MaTepHaIbHO-TEXHUUYECKON
6a3b1 YpI' DY, obecneunBarolieil mpoBeeHNEe BCeX BUIOB YUEOHBIX 3aHATHH M HAy4YHO-UCCIIEAOBATENLCKON U
CaMOCTOSTENIbHON paboThl 00yUYaIOIIUXCSI:

CrnenuanbHble TIOMEIIEHUS PEACTaBISAIOT cO00i yueOHble ayIMTOPUM JUIS NMPOBEJCHHUS BCEX BUIOB
3aHATHUH, TPYNIOBBIX U UHAUBHYaJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS M IPOMEKYTOUHON aTTeCTAIUH.

[TomemieHust sl caMOCTOSITEIBHON pabOThl 00YYaIOIUXCsl OCHAIEHBI KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBbIO TOAKTMIOUeHHss K cetu "HMHTepHer" u o0ecrnedeHneM JOCTyna B AJIEKTPOHHYIO
uHPOPMAIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce nmomerieHnst yKOMIUIEKTOBaHbI CHEIMAIM3MPOBAHHON MEOENbI0 U OCHAIIECHBI MYJIbTUMEAUHHBIM
000pyI0BaHUEM CIIEI000PYI0BaHUEM (MH(POPMALMOHHO-TEIIEKOMMYHUKAITUOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYTIOM K HWH(pOPMAIIMOHHO-TIOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OMOINOTEYHBIM
cucremMam, 0a3aM JIaHHBIX JICHCTBYIOIIETO 3aKOHOAATENIbCTBA, HWHBIM HWH(POPMALMOHHBIM pecypcam
CITy>KalllUMU JUIA TIPEICTaBICHUS yueOHOM HHPOpMauu O0IBIION ay TUTOPHH.

Jlns mpoBeeHus 3aHATUH JIEKIMOHHOTO THIA MPE3EHTALUHN U Apyrue yuyeOHO-HarJIsAHbIe OCOOHs,
00eCTeYnBarOIINE TEMATUHIECKUE UILTIOCTPALIUH.



[Ipunoxenue 1
K paboueii mporpamme
7.3.1. IlppMepHbIe BONPOCHI AJIsl CAMOCTOATEIbHOM MOATOTOBKHU K IK3aMEeHY

K s3x3ameny

Paznen 1
. CporictBa anroputMa. CII0)KHOCTb aJrOpUTMA.
WMuBapranTel. MTHAyKTUBHOE IPOrpaMMUPOBAHUE.
[lonsitue aOctpakuuu. AOctpakuus «llociaemnoBarenbHOCTE». AOCTpakius
«Maccupy.
Nurepdetic abcTpakumm «Crek». UHTEpdetic abcTpakiuu « MHOXKECTBAY.
Pexypcus. [puHuun «pa3nensii ¥ BIACTBY .
[Ipencrasnenue yucen B anropurmax. JUIMHHBIE YUCTa.
OcHOBHas TeopeMa 0 PEKYpPCHH.
JKagHbie anropuTMBI.
. JIBomuHnsle nepeBbs. AnroputM Xaddmana.
10 [IpedukcHoe nepeBo. 3agava 0 MOKPHITUUA CTPOKH.
11.Haxoxnenne k-nopsIkoBOW CTaTUCTUKH.
12.Crpykrypa ganHbix « CIUCOK».
13.Crpykrypa nannbix «JlepeBo». [IpencraBnenue nepeBbeB.
14.Ctpykrypa ganubix «JlepeBo». O6Xo/ 1epeBbEB.
15.bunapnas kyda. A6ctpakuus «Odepesb ¢ IPUOPUTETOM.
16.A6cTpaknust «OToOpaxkeHue.
17.buHapHbIe epeBbs MOUCKA.
18.lexapToBsl nepeBbs. Onepaunu Haj JJeKapTOBBIMU AEPEBbSIMMU.
19.CbanancupoBaHHbIC IEPEBbSI MIOMCKA.
20.Cnucky ¢ NponycKamu.
21.J1epeBo OTpPE3KOB.
22.BHemHnil nouck. B-nepesps.
23. Xew-(hyHKIMH. Xem-TabInLbl C NPIMON aJpecalei.
24, Xeu-TabJuIlbl ¢ OTKPHITON aapecalue.
25.Xem-Tabauilbl BO BHEITHEN MTaMSITH.
26.I'padbl 1 UX TpecTaBlICHUE.
27.006xo0x rpada. Ilouck B mmpuny. Anroputm BFS.
28.00xo0x rpada. TTouck B rmyouny. Anroputm DFS.
29.Tlouck KOMIIOHEHT CBSI3HOCTH B Tpade.
30.0OcroBHbIe AepeBbs. CBolicTBa MST.

hadi s Al

V%N Lk

Paznen 2
Anroputm KapairyObt
AAroput™ OBICTPOTO BO3BEJCHHS B CTEIICHB
3amaua 00 WHTEpBaIax.
3anada 0 pe3epBHBIX KOIHSIX.
3agaya o0 proK3ake.
CoptupoBka cpaBHeHueM. [lonarue naBepcun. COpTUPOBKA MY3BIPHKOM.

Al



7. CoptupoBka BctaBkamu. CoptupoBka [lemnna.

8. CopTHpoBKa BEIOOPOM.

9. BeicTpas coptrpoBKa (copTHpoBKa Xo0apa).
10.CopTupoBKa CIUSIHUEM.

11.CopTrpoBKa oACYETOM.

12.1Topa3psiaHas cOpTUPOBKA.

13.BHEWHSA COPTUPOBKA CIUSHHUEM.

14.CopTupoBka cepusimu.

15.3anaua noucka. Adctpakuus noucka. [locnenoBarenbHbIN MOKCK.
16.ITouck ¢ cy’eHHUeM 30HBI.

17.Pactpenensitoniuii Mouck.

18.HeapSort.

19.0600111eHHBIN OBICTPBIN MTOUCK.

20.Anroput™m Kapmna-Pa6una.

21.3anaya o konuvectBe MapuipyToB. [Ipunnun bemimana.
22.3a/maua 0 BO3pacTaroIiei MmoAN0CIeI0BaTSIbHOCTH HANOOJIBIIICH JITTHHEI.
23.3agaua o baHKOMATE.

24.3anaya 0 CHACTIMBBIX OUJIETAX.

25.3anma4a o BropuuHou crpykrype PHK.
26.Tonmonornyeckasi COpTUPOBKA.

27.Anroput™m IIpuma.

28.Anroputma Kpackaia.

29.Anroput™m [IeMKCTpBHI.

30.Anroputm ®noiiaa-yY opiiania.



[Ipunoxenue 2

K paboueii mporpamme

7.3.2. llpakTHyeckHe 3a/1aHUS N0 JTUCHMILJIMHE /ISl CAMOCTOSITEIbHOM MOAT0TOBKH K IK3a-
MeHY

IIpumepnbie Bonpocs! 3akpbiToro tuna (OIIK-1, OIIK-8)
1.KakoBa cnoxHocTb anroputma 6bicTpoit copTupoBkn (Quick Sort)?

1. O(n)
2. O(nlog n)
3. O(n*2)
4. O(log n)
2.Kakas cTpyKTypa OaHHbIX UCMOMb3yeTCst ANst XPaHEHUst AaHHbIX B BUAE "MOCneaHnM npuLuen, nep-
BbIM ywen" (Last In First Out, LIFO)?
1. Ouepenb (Queue)
2. Crek (Stack)
3. Oepeso (Tree)
4. 'pad (Graph)
3.Kakas cTpykTypa AaHHbIX UCNONb3yeTcst ANst NPeACTaBEHNs CBA3AHHbIX Y3I10B B BUAE LIEMOYKN?
1. Maccws (Array)
2. Cnucok (List)
3. Oepeso (Tree)
4. Xew-tabnuua (Hash Table)
4 Kakasi onepaumsi BbINonHsieTcs ObicTpee BCero Ha xelw-Tabnuue ¢ METOAOM OTKpbITON aapeca-
unn?
1. Mowck anemeHTa
2. BcraBka anemeHTa
3. YpaneHve anemeHTa
4. O6xon Bcex aNeMeHToB
5.Kakon anroput™m copTUpPOBKM UMEET HanXyALLYH CROXHOCTb O(n*2)?
1. CopTuposka ny3bipbkom (Bubble Sort)
2. CopTtuposka BctaBkamu (Insertion Sort)
3. CopTupoBka BbiGopom (Selection Sort)

4. CopTtuposka cnusiHuem (Merge Sort)

IIpumepHbie Bonpocsl oTKpbITOro Tuna(OIIK-1, OIIK-8)
1. Kakue 0CHOBHBIE IPHUHIIMITBI JIEKAT B OCHOBE BHIOOPA ONTHMAIILHON CTPYKTYPBI JAHHBIX /ISl KOH-
KpeTHOH 3a1a4un?

2. Kakue anroputmbl COPTUPOBKM Bbl 3HAETE U B KaKUX Cryvasix Kaabli U3 HUX 3pdeKTUBEH?

3. Kak paboTtaeT anroputm novcka B wupuHy (BFS) B rpace? Kakve 3agaum MoXHO peLunTb C
€ro NoMOoLLbI?

4. Kakve npenmmylliecTtsa U HeJOCTATKN y AepeBbeB NMNOUCKa Mo CpaBHEHUIO C xew-tabnuuamm?



5. Kakve meToabl ONTUMM3ALIMKN anNropUTMOB 1 CTPYKTYP OaHHbIX Bbl 3HAETE U Kak OHU MOTyT
NOBMUSATb Ha NPOVM3BOANUTENBHOCTL NMPOrPaMMbl?

IIpuMepHbIe NPpaKTHYECKHE 32JAHUA K IK3aAMEHYy

[IpumepHbIe MpakTUYECKUE 3aJaHUS PACTIONIOKEHBI Ha caiTe:
http://acm.timus.ru/problemset.aspx

KomnmnuectBo 0amnioB, MOTYYEHHBIX 32 MPAKTUYECKOE 3a/IlaHue pacCUUThIBaeTCs Kak (CI0KHOCTD
3amanus) / 50.

[Ipumeps! 3aganuit:

1048. CBepXUIMHHBIE CYMMBI

Orpannyenue speMenn: 2.0 cekyHbl
Orpannyenue namsti: 16 Mb

Cospare/n HOBOIo #3blKa NporpaMMupoBadus D++ noHsin, yro kakoe Obl folblIOE OrpaHHYEHUE HA THII
SuperLonglnt oHH HH HalOKHIH, HEKOTOPLIM NporpammuctaMm norpebyercs paborars ¢ elé GolbLIMMH
yucnam. Orpanndenne B 1000 uudp rak mane... Bam HyxHO HaliTH cyMMYy ABYX LE/BIX YHCE] pazMepoM

a0 1 000 000 uudp.

Hcexoausie JaHHBIE

[Teppas crpoka conepauT Henoe yucno N — puuny uucen (1 = N <1 000 000). B caeayromux N crpokax
Cle/YIOT 3alHcaHHbIe B CTONOHK YHClla, Kak/las CTPoKa COAepHMT 10 Jse HQpLL, pailenéHible npodeioM.
Kaxnoe w3 asyx 4Mcen He MeHblle |, a JUIMHA CyMMBI 9THX 4Hcell He npesocxoaut N. Yucna moryr
COJEPIKAThL BellyLIHE HYIIH.

Pesyawrar

Brisenure B onHoii crpoke poBHo N uudp, NpeAcTaBIAOMHX CYMMY 9THX JIBYX HHCEL.

IIpumep

HCXO/HBIE TAHHBIE Pe3YALTAT
4758

wo b~
~ 00 M



http://acm.timus.ru/problemset.aspx

1003. YétHOCTH

Orpanderne spesedn: 2.0 cekvVHIR
OrpasndeHie naMaTi: 64 Mb

Bl Mrpaete co cBOMM JpyroM B cOelylomylo urpy. Bam Opyr sanuckiBaeT NocneloBaTelkHOCTE,
COCTOALIYIO W3 HyNeil M emuuuu. Bl puOHpaeTe HeNpepuiBHYIO NOANOCIEIOBATENLHOCTE (HAMPHMED,
MOAMOCIEIOBATENLHOCTE OT TPEThell 10 NATOH UH{pL BRIOYHTEIEHO) H COpALIMBICTE €T0, YETHOS HIH
HEYETHOS KONHYeCTRO eIHHEL COMASpHET 3Ta NoANOCIeIoBaTeNsHOCTh. Bam Qpyr oTReHaeT, Hocie Yero Bkl
MOMETE CIPOCHTE PO APYTYH NOANOCIEI0BATEEHOCTE, H TAK JATee.

Bama 3a7aua — Yrajars Bek NOCTe0BaTe TEHOCTE Yncel. Ho Brl NoaoapeBacTe, 4T0 HEKOTOPRIE H3 OTBETOR
BALIErD JPYTa MOTYT OhITE HEBEPHEIMH, H XOTHTE VIHYHTE ¢ro B obMane. Bel peliniy HAMHCATE NPOTPamMMy,
KOTOPA MOMTYYHT HAGOPhI BANIHX BOMPOCOB BMECTE ¢ OTBETAMH JPYra H HalileT nepBuil oTBET, KOTOPRI
rapaHTHPOBAHHO HeBepeH. DT0 OolkeH O Th Taxoll OTBET, 4T0 CYWRCTBYET NOCNENOBATENBHOCTE,
VIORNETBOPAIONIAR OTRETAM HA MpelEIYIIHE BONPOCKL HO HHKAKAA MOCIEI0BATENLHOCTE He YIORTETBOPAET
ITOMY OTBETY.

Hexoaubie nanubie

Beoa conepsuT Heckonkko TecToR. [lephas cTpoka Kamaoro TecTa COQEPAHT OIHO YHCIO, PABHOE LIHHE
nocHelosaTelbHOCTH HyTell H eauEm,. 37a JUTHHA He TIPEBOCXOINT 10°. Bo BTOPOH CTPOKE HAXOMHTCA OIHO
HEOTPHUATENLHOE [[EN0e YHCAD — KOTHYECTBD IJAHHLEIX BONpOCcOB W oTReToR Ha HHX. Konwwecrmo
BOTMPOCOB W OTBETOR He Npepbimaet 5 000, OcrankHeie CTPOKH COTEPKAT BONPOCH W oTBeThl. Kamnas
CTPOKA COMEPHHT OIHH BOTPOC H OTBET HA YTOT BONPOC: [IBA ekl YHCI {MOIMIWH nepioli W nocnenHel
UH(pp BEIOPAHHON NOANOCIEIOBATENBHOCTH) H OIHO CIoB0 — “even” WIH “odd” — OTBET, COODMIAKIINT
YETHOCTE KONHYECTEA CAHHHU B BLIOpAHHOH NOINOCHEIOBATENLHOCTH, Tae “even” 02HAYAET YETHOE
KOTHYECTRO eJHHHIL a “odd” o3HAYaeT HeddTHoe konHdecTeo. Beon sakanunsaeTcd cTpokofl, comepasamedi
==l

Pesyawrar

Kaknaa ¢Tpoka BEIBOJAA QOTKHA COOEPEATL OAHO Oenoe 4YHoae X UHcoo X NokasklBaeT, YTo CYIIECTBYET
NOCHefOBATeNEHOCTE HyIeH M eQuHHN, YIORIETROPAIAN NepBuiM X VCIoBHAM 4ETHOCTH, HO HEe
CVILECTRYET NOCHefoBaTeNLHOCTH, YiomwleTmopmiomedi X+ 1 yenopmio.  Ecom  cyvimlectmyer
NOCHeNOBATENLHOCTE HYNeH H elHHEL, YIORIETROPAIOMWAN BCEM 2AHHEIM YCIOBHAM, TO YHCIO X 00#HO
OLITE PABHO KOTHYECTRY BCEX 3AJAHHELX BOTIPOCOR.

[Ipumep

HCXOIHBIE TAHHBIE PENILTAT




1085. Berpeua

OrpanH4eHie BpeMern: 2.0 cexvHIR
Orpasndenne naMaTi: 64 Mb

K npyzeil permnd ormpayHOBATE cBol Nobely Ha odHMOHANe Mo nporpasmuposaddi. Ho B cesan ¢
NOBLITEHHEM [HeH Ha DHIETH BOTHHKNA CAEIVIOMAR MpodieMa: BOE OHH HHEVT B PATHEIX YacTAX TOpoa,
MOYTOMY HM HY#HO BRIOpaTE MECTO BCTpedH Tak, YToODk! Ha NOeWIKN He NPHILIOCE TPATHTE CTHILIKOM MHOMO
Aener. Bel T0M&HE MTOMOYE HM CIENATh HARNYyYi seibop.

[IycTe OCTAHOBKH NPOHVMEPOBAHE! LENEIMH 4YHCOaMH 0T | go N BEIOYHTENLHO, a B ropofe XoaMt M
MAPIIPYVTOR TpaMmBad (Bee OPYILA €8T HCKTWYHTENEHO HA TPAMBAAX W HE XOMAT [MElIKoM MERITy
OCTaHOBKAMH). JINA KaIoro MaplipyTa HIBeCTHEL HOMEPA COCTARMAMMX ero ocTaHoBoK. N8 Kamkaoro
UEOBEK HIBECTHO, CKOMBKD ¥ HEMO AeHET H eCTk A V Hero NpoeiaHoll Ha Tpanmpaii. Llena Gunera panna 4
pyomAM.

Bam tpebyerca HaliTH HOMep Takoll OCTaHOBKH, 9TODBI BOE MOITH JOEXaTh J0 Hed, H CYMMAa [eHET,
MOTpadeHHBX HMH Ha npoel, Oblta MusiMankHoil. EcrecTBeHHo, MOMHO Je1aTh Nepecajkl ¢ MapiIpyTa Ha
MAPIIPYT, HO YYTHTE, 9TO KawOblil pas, Aenad nepecafky, TpeDyeTcs NOKYNATh HOBRIEL OHIET: Ipyiba
aafinaMi He eaqAT. 3a Jopory A0 MecTa BCTpedH kasibldi nnartur cam. Jlewer Ha obpaTHyl Jopory

OCTARIATE He Tpedyerca.

Hexoaunie jannnie

B neproii crpoke 1anel mpa nensx wiena Noa M 1< N M < 100, B coeaywomux M cTpokax wigT onucanye
MAPIIPYTOR TPAMBAR CASIVIGIIAM 00pa’onM: B HA4ANe CTPOKH HAXOMMTCA uwenoe dueno L (2 < L = 100),
JATA0MIEE YHCOD OCTAHOBOK B MapiupyTe. 3aTeM HAYT [ UeNwX 4HCeld, J4Ja0MHE HOMEPA OCTAHOBOK B
sapiipyTe. Bee uncna B cTpoke payieneHsl NpodelaMi. 3aTeM clelyeT cTpoka ¢ HenbiM wHcaom K (1 = K =
100). B enemyonmx K ¢Tpokax JaHa HHOOPMAIHA 18 KAGKI0N0 W3 HHX, 00 eTpoke Ha genobeka. B Hasane
CTPOKH VEAIAHO Lenoe NONoEHTENBHOS SHEN0, MIAIee KOTHYecTRO JeHer B pyQnax v 4enoBeka. 3aTem
VEAH HOMEP OCTAHOBKH, [0 KOTOpoil oH JOXOIHT OT JoMa nemkos. 3a HHM cneayeT aubo gucno 0, econ
ITOT YeNOBeK He HMeeT npoestHore, mubo 1, econ uuqeer. Yncena B eTpoke pasgeneHs npobenamyu. Hukro wa
apyaeil ve mueet Donkme 1000 pybneii.

Pelyanrar

Brpenure IBa YHCIA: HOMED OCTAHOBKH, HA KOTOPOH APYIsf JOMKHEI BCTPETHTECH (@CIH TAKHX HOMEpPOB
HECKONILKD, BRIBEHTE HAWMeHBIOHI), ® cymmapHoe konudecTeo pyOaeil, saTpadeHHOe Ha Moe3/IKH
Apyakami. YHena qomsHsl O:TE paylenedsl npodenos. Ecnd apyiss He CMOTYT BCe BCTPETHTBER Ha odHO
OCTAHORKE, BRIBEHTE eMHCTREHHOE THeno (.

Ipumep

HEXOIHBIE TAHHBIE eIy ALTAT

R L R R R B
W R
B ow ke

N
o
L
[ T




7.5. MeToan4eckne peKOMEHIALUH 110 BHINOJTHEHUI0 KOHTPOJIbLHOMH padoThI

IIpunioxenne 6
K paboueii mporpamme

denepanbHOE rOCYIapCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
. 0bpazoBaHus
YPAJIBCKUU I'OCYAAPCTBEHHBIA DKOHOMUWYECKHUHU YHUBEPCUTET

METOAUYECKHUE PEKOMEHJALIMHA 110 BBIINOJIHEHUIO

KOHTPOJIbHOM PABOTHI
MO AUCHUITHHE
AJITOPUTMBI U CTPYKTYPbI JAHHBIX



METOJIAYECKHUE YKA3AHMS IO BBINOJHEHUIO KOHTPOJIbHOM PABOTHI

B kauecTBe KOHTpPOJIBHOW pabOThI CTylEHTaM IpeylaraeTcs PeluTh 3a/laud Mo JTUCIH-
IUTMHE «AJITOPUTMBI U CTPYKTYPBI JAaHHBIX).

3amaun JTOJKHBI OBITH pEIleHbl Ha OJHOM M3 S3BIKOB INporpammupoBanusi: C#, Java
(Kotlin) unu C++.

Ilepen BeIONHEHNEM 3a7aHMsI CTYJIEHT JOJDKEH M3Y4YMTh MaTepuaisl o TeMaM «Baene-
HUE B aITOPUTMBI U CTPYKTYpPbI JaHHBIX. Pekypcus», « ANrOpuTMBbI COPTUPOBKUY, «DIEMEHTap-
HBIE CTPYKTYPBI JAHHBIX).

[To utoram pemeHHbIX 3aa4 CTYI€HT AOJKEH MOJATOTOBUTH TEKCTOBBIH (ailll, B KOTOpOM
COJIEPKUTCS OTUET O MpojienaHHoM padote. 1o ka0 3a1aue B 0TUETE JOIKHO OBITh IPECTaB-
JIEHO: TIOCTAHOBKA 3aJauH, X0/l PELICHHs, AITOPUTM pelieHus (KOJ IpOorpaMMel), mpumep padboThl
MIPOrpaMMbl, TECTUPOBAHUE IIPOIPAMMBI.

[ToctanoBka 3amaun Komupyercs U3 yCIOBUN. XOJ pelIeHHs SBISIETCS ONMUCAaTEIbHBIM
IIyHKTOM — 3/I€Ch OIIMCBIBAETCS JIOTUKA PELICHMs 3a7jaul Ha €CTECTBEHHOM s3bike.Kon nporpam-
MbI 0053aTeIbHO JTOJIKEH coJepKaTh KomMeHTapuu. [Ipumep paboTsl mporpaMMbl JOKEH CO-
J€pKaTh CKPUHILOTHI IPOrPaMMbl IIPU BBITIOJTHEHUH.

B nynkre «TectupoBaHue» NOMKHBI ObITH MPEACTAaBIECHBl HAOOPHI TECTOBBIX JaHHBIX (HE
MeHee 10-Tu HaOOPOB, COOTBETCTBYIOLIME YCIOBHUAM 3a1aun). XOTs Obl OJUH U3 TECTOBBIX Ha-
O0pOB JOJKEH OTpa)kaTh KpalHUE 3HAYeHMs (HampuUMep, €ClM MaKCHUMAaJlbHO BBEJIEHHOE YHUCIIO
1000000). Takxke, M0 Kaxa0My TECTOBOMY HaOOpy JOJIKHBI ObITh MPEACTABICHBI BPEMS BBINOJ-
HEHUS MPOrpaMMBbl U 3aTpadyeHHas naMmatb. PekomeHnayercs, ohOpMUTh JaHHBIA MyHKT B BHUJIE
TaOJIMIIBI, COAEPIKAIMN CIEIYIOLIUE TTOJIs: HOMEP, BXOAHbIE TaHHbIC, BBIXOAHbIEC JaHHBIC (T10JTY-
YEHHbIE TPOrPaMMOil), KOPPEKTHOCTH (J1a/HET), BpeMs BBIIIOJHEHUS (B MUJUIMCEKYH/1aX ), TaMATh
(8 MO). [lns u3amepeHust BpeMEHHU U MaMsATH HEOOXOJUMO HUCIOJIb30BATh BOZMOKHOCTH BbIOpaH-
HOTO si3bIKa (Harpumep, B C# 11711 u3MepeHus BpeMeH! ucnonb3yercsa StopWatch).

Jl1 n3MepeHus BpEMEHH BBINOJIHEHMsI METO/1a Ha si3bIke C# clielyeT UCII0JIb30BATh CIIEIYIOILYIO
KOHCTPYKIIHIO:

Stopwatch stopWatch = new Stopwatch();

stopWatch.Start () ;

// BOechb numeTCs TEeCTUPYEMEI MeTOx

stopWatch.Stop () ;

Console.WritelLine ("RunTime: " + stopWatch.Elapsed);

Jlnst m3mepeHust oobeMa 3aTpaueHHON JOTOJIHUTENBHOM MaMsATH B MeTozle Ha si3bike CH#
MO>KHO MCIIOJIb30BaTh CIEAYIOLLYH0 KOHCTPYKIUIO:
long before = GC.GetTotalMemory (false);

// 3IOechb NMIETCS TECTUPYEMBI METOIN

long after = GC.GetTotalMemory(false);

long consumedInMegabytes = (after - before) / (1024 * 1024);
Console.WritelLine (“Memory is {0} Mb.”, consumedInMegabytes);

[Tpu BBIOTHEHNH 3aJaHUI HEOOXOIMMO 0053aTEIBHO JeNIaTh TAKUE H3MEPEHHSL.

ITonroroBnenHsli oryet oopmitsiercs no TpedoanusaM Ypl' DY k opopmieHHIo U ciaet-
Cs1 IIPETOIaBATEIIO.

KonrtponsHas pabota coctout u3 3-x 3anaHuil. BapuanTt BeiOupaetcs mo nepBoii OykBe
(haMuIMH CTyIeHTA!

Howmepa 3amau
Damunns Bapuant 3ananue 1 3aganue 2 3ananue 3

A 1 1 7 24
BA-BU1 2 3 8 23
BK-Bs1 3 4 8 13
B 4 3 11 15

r 5 6 11 21

pi| 6 5 10 23
E.E 7 2 8 22




K 8 6 7 13

3 9 5 11 19

U 10 3 10 20
KA-KO 11 1 9 21
KII-KS 12 4 11 25
I 13 4 9 19
MA-M3 14 6 7 16
MU-MS 15 5 10 18
HA-HM 16 2 11 22
HH-HS 17 6 7 24
0 18 5 9 25

1 19 3 8 18

P 20 5 7 12

C 21 3 10 22

T 22 6 9 15

y 23 4 11 18

® 24 6 8 20

X 25 6 10 14

1, U 26 1 10 21
101, 1] 27 4 8 17
D 28 2 7 16
10 29 4 9 23

il 30 4 11 19

21.]'[5[ MOJIY4YCHHUA OLUCHKU «YAOBJICTBOPUTCIIBHO» AOCTATOYHO BBIIIOJIHUTH 1 3aaHuc, i
TOJIYUCHUA OLUCHKH «XOPOIIO» — 2, «OTJIUYHO» — 3.

3apgaya 1. CumMeTpHUYeCKasi pa3HOCTb.

OrpaHudeHue 10 BpEMEHU: 2 CEKyH/Ibl

OrpannueHue 1o namstu: 64 merabaiita

Ha Bxox momaeTcss MHOXKECTBO uucen B nuamnazone ot 1 go 20000, pa3neneHHBIX mpooe-
oM. OHU 00pa3yroT MHOKECTBO A. 3aTeM UIET pa3ienuTens — uncio 0 1 Ha BXOJI MOJAeTCsl MHO-
KECTBO 4mcenl B, pazneneHHbix mpodenom, 0 — mpU3HAK KOHIIA OMHCAHUS MHOXECTBa (BO MHO-
JKECTBO He BX0JUT). Heo0xomMMo BbIBECTH MHOKECTBO AAB — CUMMETPHYECKYIO Pa3HOCTh MHO-
xecTB A 1 B B mopsizike Bo3pacTtaHus 31eMEHTOB. B kauecTBe pas3ienuTelis UCIoNIb3yiTe Ipooet.
B cnyuae, eciin MHOKECTBO ITyCTO, BbIBECTH (.

@PopMaT BXOAHBIX JAHHBIX:
12345017580

PopMaT BbIXOJIHBIX JIAHHBIX:
23478
IIpuMepsl:
CraHmapTHBIN BBOJ, CraHIapTHBIN BBIBOJ
12687304162390 4789
3ameyanue. /{751 BEIBOJA MOYKHO MCIIOJIb30BATh JIFOOOH aJTOPUTM COPTUPOBKH.

3angaua 2. /IBa maccuBa.

OrpaHuueHne 1o BpeMEHU: 2 CeKyH/Ibl

OrpannueHue 1o namstu: 64 merabaiita

JlaHbI 1Ba yHOPSIIOUYEHHBIX 110 HEYOBIBAaHUIO MaccuBa. TpedyeTcst HalWTH KOJIMYEeCTBO Ta-
KHX 3JIEMEHTOB, KOTOPBIE IPUCYTCTBYIOT B 000uX MaccuBax. Hampumep, B maccuBax (0, 0, 1, 1,
2,3)u (0, 1, 1, 2) umeercs detsipe obmmx dmmementa — (0, 1, 1, 2).

ITepBas cTtpoka comepxkut pazmepsl MaccuBoB N1 u N2. B cnenyromux N1 cTtpokax co-
JIeprKaTCs 3JIEMEHTHI IEPBOI'0 MAaCCUBA, B CIEAYIOLIUX 3a HUMU N2 cTpOKax — 3JIEMEHTBI BTOPOI'O
MaccCuBa.

[Tporpamma A0JKHA BEIBECTH POBHO OJTHO YHCIIO — KOJIMYECTBO OOIINX 3JIEMEHTOB.



dopMaT BXOJHBIX JaHHBIX:
Naa Nb

a]

a

b

@DopMaT BBIXOIHBIX IAHHBIX:

OHO I1eJI0€ YHCII0 — KOJINYECTBO OOINX DIIEMEHTOB
IIpumepnl:

CraHmapTHBIN BBOJI CraHIapTHBIN BBIBOJ

W

B W W OWRNN——= W

3agaya 3. /liMHHOeE C/105KeHUe U BbIYUTAHUE
OrpaHuyeHue Mo BPpEeMEHU: 2 CEKYH/IbI
Orpanunuenue no namsatu: 64 meradaiita
Ha Bxon monaercst Tpu crpoku. [lepBasi coiepKUT mpeicTaBiIeHUEe JUIMHHOTO JeCITHYHO-

ro uncia (TIepBblil onepaHa), BTopas — NPEACTaBIEHUE ONEpallui, CTPOKU + U -, TPEThs — Mpea-
CTaBJIEHHE BTOPOTO ONEpaH/a.

JlnnHa nepBoil u TpeTheil ctpoku orpannyeHsl 1000 cumBonamu. Bropas crpoka conep-

JKHUT POBHO OAWH CUMBOIJI.

Tp€6y€TCSI HCIIOJIHUTD OIICPAIlIMIO U BBIBCCTH PE3YJIbTAT B ACCATUIHOM IMPCACTABIICHHUU.
cDO[!MEIT BXOJHBIX JITAHHBIX :

123

_l’_

999

dopMaT BBIXOJIHBIX JIAHHBIX:

1122

IIpuMepbL:

CraHIapTHEIN BBOJL CraHapTHBIN BRIBOJ

232 132
+
-100
-100 -299
199

3ameuanue. IlocTapaiitech peann3oBaTh MporpaMMmy TakUM 00pa3oM, YTOOBI il MOXKHO

OBLIIO BOCIIOJIb30BaThCs B JaipHEHIIeM. B napyrux paborax Hamiero Kkypca MMEIOTCS 3a/1ayd, B
KOTOPBIX OTpeOyeTCs JUIMHHAS apuPpMETHKA.



3anaua 4. BeruucieHune noJMHOMA.

OrpanunudeHue 1o BpeMeHu: 1 cexynnaa

Orpannuenue 1o namstu: 16 meradaiT

Brruncnenue noimHoMa — He00OX0AUMAs ONepaLus A MHOTUX aaropuTMoB. Hy»HO BbI-
YHUCIIUTh 3HaYEHHE MOJIMHOMA

a,x" +a, X"+ .. +ax?+ax! +ag

Tak Kak 4nCIIO N MOXKET OBITH JOCTATOYHO BEIIMKO, TPEOYeTCs BHIYMCIUTH 3HAUCHHE T10-
auHOMa 1o MoayJiro M. Crenate 3TO npeuiaraerces JUisi HECKOJIbKUX 3HaYE€HUN apryMEHTA.

®dopmaT BXOIHbIX JaHHbBIX:

[TepBas cTpoka daitna cogepXuT Tpu yucia — crenedb noaraoma 2 < N < 100000, konu-
YEeCTB BBIYMCIIEMBIX 3HaUeHUH aprymenTa 1 <M < 10000 u moxyns 10 < MOD < 10°,

Cnenyromue N+1 cTpok cofepkar 3HaueHus: KodpduimenTos noarHoMa 0 < a; < 10°

B ouepennbix M cTpokax comepskarcs 3HaueHus aprymentos 0 < x; < 10°.

@®opMaT BBIXOJIHBIX JIAHHBIX:

BrixonHoii (haitn 1oKeH COCTOSATh U3 POBHO M CTpPOK — 3HAYEHHMH JAHHOTO MOJIMHOMA
MpY 3aJaHHBIX 3HAYCHUSX apryMEHTOB 110 MoayJit0 MOD.

IIpumepsnl:
CraHmapTHBIN BBOJ, CraHIapTHBIN BBIBOJ
2510 4
1 0
5 8
4 8
0 0
1
2
3
4
5910 1
1 2
0 3
0 4
0 5
0 6
0 7
1 8
2 9
3
4
5
6
7
8
9

3agauya 5. CunTaeM KOMMEHTAPUM.
Orpanuuenue o BpeMeHu: 1 cekyHaa
Orpannuenue 1o namstu: 256 merabaiT
KommenTapuewm B si3pike Object Pascal siBisiercs mo00ii TeKCT, HaXOSMIMNICS MEXKIY T0-
CJIEIOBATEIbHOCTbIO CUMBOJIOB, HAUMHAIOIIMX KOMMEHTApHUI ONpeNeIeHHOr0 BUJIa U MOCIIE0-
BaTEJIbHOCTHIO CUMBOJIOB, 3aKaHYMBAIOICH KOMMEHTAPH 5TOT0 BUA.
Buibl KOMMEHTapHeB MOTYT ObITh CIIEAYIOIHUE:



1. Haunnaromuecs ¢ Habopa cuMBOJIOB (* M 3aKaHYMBAIOIIHECS] HAOOPOM CHUMBOJIOB *).

2. Haunnaromnuecs: ¢ cumMBoIIa { ¥ 3aKaHUYUBAIOIITUECS CHMBOJIOM | .

3. Haunnaromuecsi ¢ Habopa CUMBOJIOB // ¥ 3aKaHYMBAIOIINECS] CHMBOJIOM HOBOW CTPOKH.

Eme B s3p1ke Object Pascal nMeroTcst iurepanbHble CTPOKU, HAUYMHAIOIIUECS C CHMBOJIA
OJIMHOYHOM KaBBIUKH ‘ W 3aKAHYUBAIOIIUECS ITUM XK€ CHMBOJOM. B KOppeKkTHOW mporpamme
CTPOKH HE MOTYT COJIEP’KaTh CUMBOJIA TIEPEX0/1a Ha HOBYIO CTPOKY.

ByapTe BHUMATENbHBI, B 33[]a4€ HCIOIB3YIOTCS TOIBKO CUMBOJIBI C Kojgamu a0 128, To
ecTb, kogupoBka ASCII. Ilpu TectupoBaHuM CBOETo perieHus OyapTe BHUMaTenbHbl. Koa onu-
HOYHOM KaBBIYKHU — 39, nBoiiHOM — 34.

dopmaT BXOIHBIX TaHHBIX:

Ha Bxoa mporpammbl ogaeTcsi HA0Op CTPOK, coAepkKaIux (parMeHT KOPPEKTHOH Mmpo-
rpaMMbl Ha s3bike Object Pascal.

@DopMaT BBIXOIHBIX JIAHHBIX:

BBIX0o10M TIpOTpaMMBI JOKHO OBITH 4 YHCIia — KOJTUYECTBO KOMMEHTAPHERB IIEPBOTO, BTO-
pPOTO U TPETHETro TUIIOB, & TAKKE KOJUYECTBO JIUTEPATLHBIX CTPOK.

ITpumepnr:
CrangapTHBIN BBOJ CrangapTHBIN BBIBOJ
program test; 3022
(*just for testing *)
var
(* variables
note that
// here is not comment
and (* here is
not a begin of
another comment
*)
X: integer; (* *)
begin
write(‘(*is not comment//’);
write(‘ and (*here*)
X 11'y);
End. // It is comment

3anaua 6. /IBe Kyumn.

OrpaHuyeHue Mo BpeMEHU: 2 CEKYH/IbI

Orpanudenue mo namsatu: 64 meradanT

Nmeercs 2 < N < 23 xamHs ¢ nienounciaeHHbIME Becamu W1, Wy, ... Wy. TpeOyetcs pas-
JIOKHTh WX Ha JIBE Ky4Hd TaKuM 00pa3oM, 4ToObI pa3HuUIla B Bece Kyd Obl1a MUHUMalbHOU. Kax-
JIbI KAMEHb JIOJDKEH MPUHA/IJIeKaTh POBHO OJTHOU Kyde.

PopMaT BXOAHBIX JAHHBIX:

N

W1 W2W3...WN

DopMaT BBIXOIHBIX TAHHBIX:
MuHuMabHasE HEOTPULATENbHAS PA3HULIA B BECE Ky4

IIpuMepbL:
CraHIapTHEIA BBOJI CraHIapTHBIN BRIBOJ
5 4
89698
6 2
14212998




3agaya 7. MakcuMaJibHasi TPOiiKa
OrpannueHue 1o BpeMeHu: 1.5 cekyH
OrpanuveHue mo naMsTu: 8 Merabant
Nwmeercs ve 6omee 1000000 menmbix mcen, Kaxa0€ U3 KOTOPBIX JISKUT B TUAMMa30HE OT -
1000000 no 1000000. Haiitn MakcMMaiabHO BO3MOXKHOE 3HaUEHHE MPOU3BEICHUN JIIOOBIX Tpex
Pa3IUYHBIX [0 HOMEPaM 3JIEMEHTOB MacCHBa.

cDOQMEIT BXOAHBIX JAHHBIX!

N
Al
A2
AN
@DopMaT BBIXOIHBIX IAHHBIX:
MaxPossibleProduct
IIpumepsl:
CraHmapTHBIN BBOJI, CraHIapTHBIN BBIBOJ
10 75
-1
2
3
-4
-2
5
-1
5
-3
-2
3anaya 8. CopTpoBKa 110 MHOTHM IOJISIM
OrpaHuyeHue Mo BpEeMEHU: 2 CEKYH/IbI
Orpanunuenue no namsatu: 64 meradaiita
B 6a3e nannbix xpanutcs N 3anucelt, Buna (Name, aj, a, ..., ax) — BO BCEX 3aMHUCAX OJIU-
HaKOBO€ 4MCIIO mapameTpoB. Ha BXxoja 3amaum mogaeTcs IpUOPUTET MOJe — mepecTaHOBKa HA
gucnax 1, ..., k — 3amucu Hy»HO BBIBECTH 10 HEBO3PACTAHUIO B COOTBETCTBHH C ITHUM IPUOPH-

TeToM. B citydae, eciiu npuoputet nosiei Takos: 3 4 2 1, To 3TO cielyeT BOCIPUHUMATh TaK: MPU-
OpUTET 3HAYEHUW U3 3 KOJOHKH CAaMbI BBICOKMH, MPUOPUTET 3HAYCHHUI W3 KOJIOHKU 4 HIMXKE,
MIPUOPUTET 3HAYEHUM U3 KOJIOHKHU 2 el1e HUXKE, a IPUOPUTET 3HAUEHUI U3 KOJIOHKH 1 caMblil HU3-
KHH.

®DopmaT BXOIHBIX JaHHbBIX:

N <1000

k:1<k<10

P1 P2 ... Px — IEPECTAaHOBKA Ha K unciax, pa3aeauTenb — mpooes

N cTpok Bua

Name a; a5 ... ax

@DopMaT BBIXOIHBIX JIAHHBIX:
N cTpOK ¢ UMEHaMH B MOPSIIKE, COTTTACHO MPUOPUTETY

IIpuMepsl:
CraHmapTHBIN BBOJ, CraHapTHBIN BBIBOJ
3 B
3 A
213 C
Al123




B321
C312

3ameyanue. Tak Kak KOJIOHKA MOA HOMEPOM 2 caMasi IPHOPUTETHAS, TO TIEPECTABUTH 3a-
MIMCH MOYKHO TOJIBKO IByMs criocobamu: (A, B, C) u (B, A, C). Crexyroniuii 1o NpuOPUTETHOCTH
cTos0el] — MepBbIi, © OH MO3BOJISET BHIOpATh U3 BO3MOXKHBIX MEpecTaHOBOK Toubko (B, A, C).
Taxk kak ocTaniack pOBHO OJ[HA IIEPECTAHOBKA, TPETUN IPUOPUTET HE UMEET 3HAYCHHUSI.

3agaya 9. O6o0J10uKAa.

OrpaHudeHue 10 BpEMEHU: 2 CEKyH/1bl

OrpannueHue 1o namstu: 64 merabaiita

Nmeerca maccuB u3 N LIEIIOYMCIEHHBIX TOYEK HA INIOCKOCTH.

Tpebyercs HaliTH epUMETP HAUMEHBIIETO OXBATHIBAIOIIET0 MHOTOYTOJILHUKA, COJIEpKa-
LIETO BCE TOUKH.

@®opMaT BXOAHBIX JAHHBIX:

N

x1 yl

x2y2

XN yn

5 <N <500000

-10000 < x;, yi < 10000

®opMaT BBIXOJIHBIX JIAHHBIX:

OnaHO BEUIECTBEHHOE YUCIIO — MEPUMETP TPeOyeMOro MHOTOYTOJIBHHUKA C ABYMS 3HAKAMHU
IIOCJIE 3AIIATOM.

[Ipumepsbl:
CraHmapTHBIN BBOJ, CraHapTHBIN BBIBOJ
5 5.66
21
22
23
32
12
3angauya 10. Oyenn ObICTPasi COPTUPOBKA.

Orpanuuenue 1o BpeMeHu: 1.5 cexyHpq

Orpannuenue 1o namstu: 512 meradbaiT

Nwmeetcs pexkyppeHTHas nocineaosareiabHocTs Al, A2, ..., AN, cTposiiascs 1o cleayo-

HIeMy MpaBUITy:
Al =K

A1 = (A X M) % (22~ 1) % L

Tpebyercst HaliTU CyMMY BCEX HEUETHBIX IO MOPSIKY 3JIEMEHTOB B OTCOPTUPOBAHHOM 110
HEeyOBIBAaHHIO MOCIIEA0BATEIBHOCTH 110 MO0 L.

J1J1s BXOJTHBIX JaHHBIX

5713 100

MOCTIeIOBATEIBHOCTD OYIeT TaKOM:

{7;7%x13%100=91; 91 x 13%100 = 83; 83 x 13%100 =79; 79 x 13%100 = 27}, T0 ecTh
{10; 91; 83; 79; 27}.

OTtcopTupoBaHHas MOCIEA0BATENLHOCTD {7; 27; 79; 83; 91}.

Cymma 31eMeHTOB Ha HedeTHBIX MecTax = (7 + 79 + 91)%100 = 77.

DopmaT BXOIHBIX JaHHBIX:

NKML

5000000 <N < 60000000, 0 <K,L,M <2321



@DopMaT BBIXOIHBIX JTaHHBIX:
RESULT

IIpumepsl:
CraHmapTHBIN BBOJI
5713100 77
3ameuanue. [l mpeaCcTaBlIeHUs JIEMEHTOB MOCIEA0BATEILHOCTH HEOOXOIUMO HUCIIOIb-
30BaTh TUI JaHHBIX unsigned int.
J171g onTydeHus MacCUBa UCTIOIb3yHTe IUKIT:
a[0] = K;
for (int1=0; 1 <N-1; i++)
a[i+1] = (unsigned int) ((a[i]*unsigned long long)M)&O0xFFFFFFFFU)%L;
Buumanue! M3MeHeHne Tuna JaHHBIX W/HIIM METOJ/la FeHepalliy AJIEeMEHTOB MacCHBa MO-
YKET IPUBECTH (M HA PA3IMYHBIX KOMITMJIATOPaX MPUBOAUT) K APYTOM MOCIIEI0BATEILHOCTH !
3angaua 11. BHemHsisi cCOpTHPOBKA.
OrpaHudeHne o0 BpEMEHU: 2 CEKyH/Ibl
OrpannueHue 1Mo namsTy: 2 Meradainra
B (aiine «input.txt» comepkaTcst CTPOKA CUMBOJIOB, JJIMHA KaX/10i CTPOKU HE MPEBBIIIA-
et 10000 Gaiir. daitn HY)KHO OTCOPTUPOBATH B JIGKCUKOTPa(PUIECKOM TOPSJIKE U BBIBECTH Pe-
3yabTaT B Qaitn «output.txt»y. Bot 6exa, daiin 3anumaeT MHOTO Merabaiit, a B Barmem pacmopsi-
YKEHUH OKAa3bIBAETCsl BHIYUCIUTENbHAS CUCTEMA C OYeHb MAJICHbKOW onepaTuBHON maMaThio. Ho
(aiin momxkeH ObITh OTCOPTHPOBAH!

CraHapTHBIN BBIBOJ

[IpumepsL:
input.txt output.txt

gwertyuiopasdffghh;j akjhfgdghshhfuushvdfs
gpoiuytredgthfd alkjghcdysdfgsr
asdfghjjklvevx asdfghjjklvcvx
alkjghcdysdfgsr pquytrgsdjdsa
pquytrgsdjdsa gpoiuytredgthfd
akjhfgdghshhfuushvdfs gwertyuiopasdffghh;j

3agaua 12. Ctex

OrpannueHue 1Mo BpeMeHu — 2 ceKyHpl. OrpaHMYeHHe 1Mo maMsaTi — 256 Mera0airT.

Peanusyiite padoty creka. s Kax10il onepanuy U3bATUS 3JIEMEHTA BBIBEIUTE €€ pe-
3yJbTar.

Ha Bxoa mporpamme moparoTcsi CTpOKH, coaepskaiine koManbl. Kaxmas crpoka coaep-
XHUT o1Hy KomaHay. Komanna — ato mubo "+ N, mubo "-". Komanna "+ N" o3Hauaer nobas-
nenue B ctek yucia N, mo moaymo He npesbimatomero 109. Komannga "-" o3Havaer u3bsiTHE
aJeMeHTa U3 cTeka. ['apaHTupyercs, 4To He MPOUCXOIUT U3BJICYCHUS U3 IyCTOTO cTeka. ['apan-
THPYETCSI, 4TO pa3Mep CTEKa B MPOIIECCE BHIMOIHEHUST KoMaH [ He npeBbicHT 106 s51eMeHTOB.

Dopmam 6xoonoco ¢atina

B nepgoii ctpoke Bxomuoro ¢aiina cogepxxutcs M (1SM<106) — uucno komana. Kax-
Jasi MOCJeIyIomIasi CTpoKa UCXOIHOTO (aiisia COAEP>KUT POBHO OJHY KOMaH.y.

Dopmam 8bix00H020 ¢hauiia

BriBenuTe uncia, KOTOpbIe YIAISIOTCS U3 CTEKa ¢ MOMOIIbIO KOMaHabl "'—", 10 OTHOMY B
KaXJ0i cTpoke. Uncia HyHO BBIBOJUTH B TOM TOPSJIKE, B KOTOPOM OHM OB W3BJICUYCHBI U3
creka. ["apantupyercs, 4To U3bATUNA U3 MYCTOIO CTEKA HE MPOU3BOIUTCSI.

3apaua 13. Ouepeab
OrpannyeHnue o BpeMeHH — 2 ceKyHAbl. OrpaHUueHue Mo namsaTa — 256 merabair.



Peanusyiite paboty ouepenu. s KaXX101 onepanuy U3bATUS JIEMEHTA BBIBEAUTE €€ pe-
3yJIbTarT.

Ha BXoja mporpamme momaroTcst CTPOKH, CoJepsKalie koManasl. Kaxmas ctpoka comep-
XKUT oHY KoMaHay. Komanna — 310 6o «+ Ny, mi6o «—». Komanga «+ N» o3HadaeT nobas-
nenue B ouepens unciaa N, mo moayio He npessimaroniero 109. Komanna «—» o3HadaeT u3bs-
THE DJIEMEHTa U3 ouepeau. ['apaHTUpyeTCs, 4TO pa3Mep OdYeped B MPOIECCe BHITIOTHEHUS KO-
Manj He npeBbicUT 106 351eMeHTOB.

Dopmam 6xoonoco ¢atina

B nepBoii crpoke cogepxurcs M (1<M<106) — uncno komana. B mocnenyromux cTpo-
Kax coJiepKaTcs KOMaHIbI, TI0 OJJTHON B KaXKIOW CTPOKE.

Dopmam 8bix00H020 ¢hauia

BriBeiuTe uncia, KOTOpbIe YIAISIOTCS U3 OYEPeId C TIOMOIIBI0 KOMAHIIBI «—», TI0 OJTHO-
My B KaXJI0H cTpoke. Uucia Hy>KHO BBIBOJIUTH B TOM MOPSIJIKE, B KOTOPOM OHH OBLUTH W3BJICYCHBI
u3 ouepenu. ['apaHTupyercs, 4To U3BJICUCHUS U3 MTyCTON OYepeu He TPOU3BOIUTCS.

3apaua 14. CKobo4yHas nocnenoBaTe/ibHOCTb

[TocnenoBarenbHOCTH A, COCTOSAIIYIO U3 CUMBOJIOB U3 MHOXKECTBA «(», «)», «[» U «]», Ha-
30BEM NPABUNbHOU CKOOOYHOU NOCIe008aMeNbHOCHbIO, €CIH BBIIOIHACTCS OJHO U3 CIEeIYIOIINX
YTBEPXKICHUM:

A — mycTasi mocye10BaTeIbHOCTb;

NEPBBIA CUMBOJI MIOCJIEJOBATEIBLHOCTH A — 3TO «(», U B 3TOM NOCIIE0BATEIBLHOCTHU CY-
MIECTBYET TAaKOW CHMBOJI «)», YTO IIOCJIEIOBATEILHOCTh MOXKHO TpenctaBuTh kKak A=(B)C,
rne B u C — npaBuiibHbIe CKOOOYHBIE TTOCIIEI0BATEIBHOCTH;

MEPBBIM CUMBOJI MOCIEOBATEIIBHOCTH A — 3TO «[», U B 3TOM MOCIEI0BATEIILHOCTH CY-
HIECTBYET TAaKOM CHMBOJ «]», YTO IMOCJIEJ0BATEILHOCTh MOXHO TNpenctaBuTh kak A=[B]C,
rae B u C — mpaBuiibHbIE CKOOOUYHBIE MTOCIIEOBATEIEHOCTH.

Tax, nHanpumep, nocienoarenbHOCTH «(())» U «()[]» SBISIFOTCS IPaBUIBHBIMU CKOOOYHBI-
MU TI0CJIeI0BAaTEIBHOCTSIMHE, a MOCIEA0BATEIBHOCTH «[)» U «((» TAKOBBIMH HE SIBIISIOTCS.

BxoaHo# (aiin coaepKUT HECKOIBKO CTPOK, KaKJaasi U3 KOTOPBIX CONEPKUT MOCIEI0Ba-
TEIBHOCTh CUMBOJIOB «(», «)», «[» U «]». [ KaXK10¥ U3 3TUX CTPOK BBIICHUTE, SIBISETCS JIU OHA
NpaBUIBHON CKOOOYHOM MOCIe10BaTEIHLHOCTBIO.

Dopmam 6X00HbIX OAHHBIX.

IlepBas crpoka BxogHoro (aitna comepkut uncio N (1<N<500) - ynciao ckoOOUHBIX MO-
CJIeIOBATENILHOCTEH, KOTOPBIE He0OX0auMO TIpoBepuTh. Kaxmas u3 ciemyronmux N cTpok coaep-
KHUT CKOOOUHYIO MOCIIeA0BATENFHOCTh AMHHOM OT 1 10 104 BrmounTensHO. B kaxo0ii u3 mocne-
JOBAaTEJIbHOCTEN MPUCYTCTBYIOT TOJIBKO CKOOKHM YKa3aHHBIX BBILIE BUIOB.

Dopmam 6bIXOOHBIX OAHHBIX:

J1st KakJ1o¥ CTpOKU BXOTHOTO (haiiia BeIBenuTe B BRIXOAHOU (haiin «YESy», ecnu cooTBeT-
CTBYIOIIAst TIOCTIEOBATEIHHOCTD SBIISICTCS MPABUILHONW CKOOOYHOM MOCIIE0BATEILHOCTHIO, HIIN
«NOy, ecu He SIBIISICTCA.

3apauya 15. Ouepepb C npuopuUTeTaMmmn

Peanusylite odyepens ¢ npuopureramMy. Bama ouepenb IOJKHA NMOAACPKUBATH CIELYIO-
HIME OlepalMu: 100aBUTh 3JIEMEHT, U3BJIeYb MUHUMAJIbHBIN 3JIEMEHT, YMEHBIIUTh JIEMEHT, J0-
0aBJICHHBII BO BpeMsl OJJTHOM U3 ONEepaIuii.

Dopmam 6X00HbIX OAHHBIX.

B nepBoii cTpoke BxoaHoro ¢aitna conepxurcsa uucio n (1<n<106) - yucno onepauui c
o4YepebIo.

Crnenyronye n CTpOK COAEp>KAT ONMCAHUE ONIEPALMil C OUEPEBIO, 110 OJTHOMY OIMCAHUIO
B cTpoke. Onepanuu MOryT ObITh CIIETYIOIIMMHU:

A X — TpeOyercsi 100aBUTh 3JIEMEHT X B OUepe/ib.



X — tpelyercst yAaauTh U3 oOYepe i MUHUMAJIbHBIM 3JIEMEHT U BHIBECTH €T0 B BBIXOTHON
(aiin. Eciiu ouepens mycTa, B BRIXOAHOU (Daitst TpeOyeTCs: BRIBECTH 3BE3/I0UKY ().

D x y — TpeOyeTcst 3aMEHUTh 3HaYCHHE JJIEMEHTA, JOOABIEHHOTO B OYepe/b Omepaly-
eil A B ctpoke BXogaHoro (haitna Homep x+1, Ha y. ["apanTupyercs, yTo B cTpoke X+1 nelicTBu-
TEIbHO HAXOAMTCA omepanus A, 4yTO 3TOT 3JIEMEHT He OblI paHee yJaneH omnepauueil X, u
YTO y MEHBIIIE, YeM MpebIayIlee 3HaUeHUe ITOr0 JIEMEHTA.

B ouepenp nomemaroTcs U U3BIEKAIOTCS TOJIBKO LENbIE YNCIIA, HE MPEBHIIIAIONINE TI0 MO-
nynto 109.

Dopmam 8bIXOOHBIX OAHHBIX:

BriBenuTe mocnenoBaTenbHO pe3yibTaT BHIMOJHEHHS BceX omepanuil X, Mo oJHOMY B
KaXJ10i cTpoke BbIxonHoro (aiina. Ecnu nepes ouepeanoit oneparyeii X odepeap mycra, BbIBe-
JTUTE BMECTO UMCIA 3BE3OUKY «*).

3apgava 16. Kyya am?

CTpyKTYypy AaHHBIX «Ky4ay, WK, 00Jiee KOHKPETHO, «HEYOBIBAIOMIAs MUPAMUIAY, MOKHO
peanu3oBaTh Ha OCHOBE MaccuBa. /[y 3TOro J0JIKHO BBIMOJHATCS OCHOBHOE CBOWCTBO HEYObI-
BAIOMICH MUPAMUIBI, KOTOPOE 3aKII0YAETCsl B TOM, YTO ISl KAKAO0TO 1<i<n BBHIMOJHSAIOTCS yCIIO-
BUSL:

o eciu 2i<n, To a[i]<a[2i];

o eciu 2i+1<n, To a[i]<a[2i+1].

Jlan maccuB 1enbix uncen. Onpenenure, SBaseTCs JU OH HEYObIBAIOLIEH MUPaMUI0H.

Dopmam 6X00HbIX OAHHBIX:

IlepBas crpoka BxoaHOro ¢aitna coxepxkut nemnoe uucio n (1<n<106). Bropas crtpoka coxaep-
JKUAT N LEJIbIX YHUCEeI, 10 MOJYJII0 He npeBocxoasamux 2-109.

Dopmam 8bIXOOHBIX OAHHBIX:

BeBenute «YES», ecnu maccuB siBiisieTcst HeyObIBarolie nupamuaon, u «NO» B IPOTHBHOM
CiIy4ae.

3apaya 17. Ouepesb C MUHUMYMOM

Peanusyiite paboty ouepeau. B nomonHeHne K CTaHIAPTHBIM ONEpaIUsIM Ovepeu, Heo0-
XOJUMO TaKKC OTBCUATH HA 3alIPpOC O MUHUMAJIbHOM 3JIEMCHTC M3 TCX, KOTOPLIC cemyac Haxo4guT-
cs B ouepeau. [{ist kaxaoi onepauu 3arpoca MUHUMAJIbHOTO 3JIEMEHTa BHIBEJIUTE €€ pe3ybTar.

Ha Bxoj mporpamme momarTcst CTPOKH, CoAepKalie koManasl. Kaxmas ctpoka comep-
KUT oJ1HY KoMaHay. Komanma — 310 mubo «+ Ny, mubo «—», mubo «?». Komanga «+ N» o3Ha-
yaeT no0aBiieHne B ouepep unciaa N, mo moayito He npessimatomero 109. Komanga «—» o3Ha-
4yaeT U3bATHE AJIEeMEHTa U3 ouepenu. KomaHma «?» o3HadaeT 3ampoc Ha MOMCK MUHHUMAJIbHOTO
3JIEMEHTa B OUEpEe/Iu.

®opmMam BXOHbIX AAHHbIX:

B nepBoii ctpoke conepxkutrcst M (1<M<106) — uncio komanj. B nmocnegyroommx cTpo-
Kax CoJiepKaTcsl KOMaH/Ibl, IO OJHOM B KaX/I0H CTPOKE.

®opMam BbIXOAHbIX JAHHBIX:

JIJis Kask10i oTiepaliii IoucKa MHHUMYyMa B O4epeiv BhIBeauTe e€ pe3yabTar. PesynbTa-
ThI JIOJOKHBI OBITh BHIBEZICHBI B TOM MOPSIIKE, B KOTOPOM 3TH OTIEPAIlUH BCTPEUAIOTCSI BO BXOAHOM
(aiine. ['apanTupyeTcsi, 4TO omnepauii N3BJICUCHUS WK MIOMCKa MUHUMYMA JUIS ITyCTON Ouepen
HE MPOU3BOJAUTCS.

3apaua 18. Quack
OrpanuyeHnue o BpeMeHH — 2 ceKyHabl. OrpaHuyueHue 1o namsaTa — 256 meraGair.
S3pik Quack — 3a0aBHBIN sI3BIK, KOTOPBIA (UTYpuUpyeT B onHOW W3 3amau c Internet
Problem Solving Contest. B sroii 3agaue BaM TpeOyeTcss HamucaTh WHTEPIIPETATOP SA3bIKA
Quack.


http://ipsc.ksp.sk/
http://ipsc.ksp.sk/

Bupryanphas MamivHa, Ha KOTOPOHM MCHOJNHSAETCS Mporpamma Ha si3bike Quack, mmeer
BHYTpPH ceOsl ouepe/ib, COACPIKAIIYIO eJble Ynciaa Mo Moayto 65536 (To ecth, uncia ot 0 g0
65535, cooTBeTcTBYyIOmME Oe33HaKOBOMY 16-OMTHOMY Lienomy Tuiy). CiioBo get B ONMCAaHUU
orepanuii o3HayaeT U3BJIEUEHUE U3 ouepean, put — gobaBieHue B ouepeas. Kpome Toro, y Bup-
TyaJbHON MAalIMHbI €CTh 26 PErUCTPOB, KOTOpbIe 0003HavatoTcst OykBamu oT 'a' 10 'z'. 3Havasb-
HO BCE PETUCTpPBI XpaHAT HyJeBoe 3HadeHue. B s3bike Quack cymiecTByroT cienyromniyie KoMaHIabl
(masiee moj1 O U 3 mopa3yMeBarOTCsi HEKME a0CTPAKTHBIC BPEMEHHBIC TIEPEMEHHBIC):

+ Crnoxenue: get A, get B, put (0+) mod 65536

- Brrunranue: get a, get B, put (0—f) mod 65536

* YmuoxeHue: get A, get B, put (a-) mod 65536

/ Lenouncnennoe nenenue: get a, get B, put adiv B (Oymaem cuu-
Tath, 4To A div 0 = 0)

% Bastre mo momymo: get d, get B, put a mod B (Oyaem cumraTh,
yTo 0 mod 0 = 0)

>[register] [TostokuTh B peructp: get O, yCTaHOBUTH 3HAUCHUE [register] B A

<[register] B3sTh u3 peructpa: put 3HaueHue [register]

P HaneuaTats: get O, BbIBECTH O B CTaHIApPTHBIA MOTOK BBHIBOJA U

NEPEBECTU CTPOKY

P[register] BriBecTr 3HaueHne peructpa [register] B cTaHAAPTHBIN MOTOK BBI-
BOJIa M IEPEBECTH CTPOKY

C BriBectn kak cumBos: get O, BbiBecTH cumBoil ¢ ASCII-ko-
70oM 0 mod 256 B cTaHJapTHBIN IOTOK BBIBOJA

C[register] BriBectn peructp kak cumBos: BbiBecTH cumBosn ¢ ASCII-ko-
noMm 0 mod 256 (rae O — 3HaueHue peructpa [register]) B cras-
JIApTHBIN TTOTOK BBIBOJIA

:[label] MerTka: 3Ta cTpoKa nmporpamMmbl UMeeT MeTKy [label]
J[label] ITepexon Ha cTpoky ¢ MeTKoi [label]
Z[register][label] [Tepexon ecnu 0: ecam 3HA4YEHHME pETHCTpa [register] paBHO HYJIIO,

BBINOJIHEHHE MTPOrpaMMbI MPOIobKaeTcst ¢ MeTkH [label]

E[registerl][register2][label] ([Ilepexon eciu paBHBI: eciaM 3HAYEHUS PETUCTPOB [registerl] u
[register2] paBHBI, HCIIOJIHEHUE MPOrPAMMBbI IPOAOIKAETCS C MET-
ku [label]

Glregisterl][register2][label]|llepexon ecnu Oonbie: ecnu 3HaueHUE peructpa [registerl]
OoJpllle, YeM 3HAYE€HHE perucTpa [register2], MCHOJHEHHUE MPO-
IpaMMBbI IIPOJIOJKAETCS ¢ METKH [label]

Q 3aBepnTh paboTy nporpaMmbl. PaboTa Taxke 3aBepiiaeTcs, eciu
BBITIOJIHEHHUE JIOXOJUT A0 KOHIIA MPOTPaMMBbI

[number] ITpocTo uncio Bo BXOAHOM (haiiie — put 3TO 4HCIO

Dopmam 6xo0noco hatina

BxoaHO# daiin cogep>KUT CHHTaKCUYEeCKH KOPPEKTHYIO porpaMmy Ha si3bike Quack. W3-
BECTHO, 4YTO MpOorpamMmMa 3aBepiiaet padboty He Ooinee uyem 3a 105 maros. [Iporpamma conepxut
He MeHee oiHOH 1 He Ooiyiee 105 mHcTpykumii. MeTkn uMeroT JutuHy oT 1 10 10 1 cocTosiT U3
uudp U JaTHHCKHUX OYKB.

Dopmam 8viXx00H020 ¢haiiia

BriBenuTe conepkuMoe CTaHAAPTHOTO MOTOKA BBIBOJA BUPTYaJIbHOM MAIIMHbBI B BBIXO-
HOM aiin.



3apava 19. PacctosiHue B aepeBe

Jlano B3BemeHHoe nepeBo. Haiitu kparyaiiniee pacCTOsTHUE MEXTY 3aJaHHBIMH BEPILINHA-
MHU.

Dopmam 6X00HbIX OAHHBIX:

IlepBas cTpoKka COAEPHKHUT LIEI0E YUCIIO h — KOJIMYEeCTBO BepiuuH B aAepese (1 <n < 50000).
Bepumnber Hymepytrotes neiasivu yuciamu ot 0 7o n— 1. B cneayromux n — 1 cTpokax coaepkuT-
Csl 110 TPH LIEJbIX YHCTIa U, V, W, KOTOpbIE COOTBETCTBYIOT pebpy BecoM w (0 < w < 1000), coeau-
HSIOLIEMY BEPIIMHBI U U V. B crneayromeit cTpoke cCOAEpXKUTCS 1I€I0€ YUCI0 M — KOJIUYECTBO
3arpocoB (1 <m < 75000). B cirenyromux m cTpokax COASPKHUTCS MO JBa Yhcia — HOMepa Bep-
IIMH, PACCTOSTHUE MEXKIY KOTOPHIMU HEOOXOIUMO BHIYMCIIUTD.

Dopmam 6bIXOOHBIX OAHHBIX!

Jlj1g Ka)K0ro 3amnpoca BbIBEUTE Ha OT/IEIbHON CTPOKE OJTHO YUCIIO — HCKOMOE PaccTosl-
HUE.

3apaua 20. BhoXXeHHble OTpe3Ku

Orpanunuenue Bpemenu: 1 cexynna. Orpannuenue namsatu: 64 Mb.

Ha npsimoit nesxat n oTpe3koB. J[Jis KaKa0i mapsl OTPEe3KOB U3BECTHO, YTO OHH JIHMOO HE
UMEIOT OOIIMX TOYEK, JINOO BCE TOUKH OJHOTO U3 HUX TAKXKE MPUHAIICKAT U JPYTOMY OTPE3KY.

Jlano m 3ampocoB. KaxxbIii 3ampoc npeacTasiseT co0oit Touky Ha npsimoit. Haiinure mist
KQXXJIOTO 3a1poca OTPE30K MUHUMAIbHOU JIMHBI, KOTOPOMY IMPUHAIJIECKUT 3Ta TOUKA.

®opmMam BXOAHbIX AAHHbIX:

B nepBoii CTpOKe 3aIucaHo LEN0E YUCIIO 71 — KOJIUIecTBO 0Tpe3koB (1 <n < 10°). i-a u3
CIIEYIOIINX /1 CTPOK COJACPIKHUT Leble YHcla a; U b;— KOOpAUHATHl KOHIIOB i-r0 oTpe3ka (1
< a; < b; < 107%). OTpe3Kku ynopsaoueHsl Mo HeyObIBAHHUIO a;, & TIPU d; = a; — T10 yOBIBAHUIO [TH-
Hbl. CoBNagaronmMx OTPe3KoB HET. B ciieqytomei CTpoke 3amucaHo 1eJ10€ YUCIIO m — KOJude-
crBo 3anpocos (1 <m < 10°). Bj-if u3 Cieayomux m CTPOK 3aIlMCaHo LEeI0e YHCIIO ¢; — KOOP-
nunata ToukH (1 < ¢; < 10°). 3anpockl ynopsa04eHsl 110 HEYObIBAHHIO C;.

®opmMam BbIXOAHbIX AAHHbIX:

JInst Ka)xa0ro 3amnpoca BBIBEIUTE HOMEP MUCKOMOI'O OTpe3Ka B OTHAENIbHOUN cTpoke. Ecim
TOYKA HE MPUHAJJICIKUT HU OJJHOMY OTPE3KY, BBIBEAUTE «-1». OTpe3Ku NpOHyMEPOBAHBI YU CIIAMU
oT 1 10 n B TOM nopsiIKe, B KOTOPOM OHH MEPEUNCIICHBI BO BXOIHBIX JaHHbIX.

3apaya 21. CronoBas

Orpanunuenue Bpemenu: 1 cexynna. Orpannuenue namsatu: 64 Mb

OnacHo ecTh B CTOJIOBOM — MOXHO OTPaBUTHCSI HECBEKUMU MPOIYKTaMH, U BOOOIE —
onacHo. [Ipuuém oMH YeI0BEK MOKET BIIACTH B KOMY OT CTOJIOBCKOM KYpHIIbI, & IPYTOMY XOTb
0n1 xHBI. 1 Ha000poT. Efy B cTO/IOBOM TOTOBIT M3 M pa3HbIX NMPOoaAyKTOB. Beero B MeHro N mpo-
IYKTOB, HO HE BCE OHM €CThb Ha pasgaue. Jlomyctum, 4to endar 3Ty eay K + 1 cTyaeHToB u ans
Ka)KJ0r0 U3 HUX U3BECTHO, KAKMMH MPOAYKTaMU OH MOXKET OTpaBUThCS. IlepBbIM, €CTECTBEHHO,
€CT caMblil XUTpPBII — TOT, KTO npoJje3 6e3 ouepenu. M on, nomyctum, He oTpaBmiics. Kak Toraa
o0eJ1 ToICCTBYET Ha OCTATBHBIX ?

Dopmam 6X00HbIX OAHHBIX:

B niepBoii crpoke Haxomautcst ogHo yucio N (1 < N <100). B crexyromux N cTpokax Ha-
3BaHUs MPOJYKTOB — HEIYCThIE MOCIIEA0BATEILHOCTH JAaTUHCKUX OYKB U Lu(p AITUHON HE 00-
nee 40 cumBonoB. 3areM cienyet uucio K (1 <K <100), 3a koropsiM uaér K + 1 6110K0B, onu-
CBIBAIOLIMX MPOJYKTHI U3 MEHIO, OIIACHBIE JJISl TOCETUTENeH CTOJIO0BOM. i-if Takol OJOK HayMHa-
€TCsl CTPOKOM € YUCIIOM N; — KOJIMYECTBOM MPOAYKTOB, BCIIE] 3a KOTOPHIM UAET NV; CTPOK C Ha-
3BaHUSAMU ONMacHbIX NPoaykToB (0 < N; < N). IlepBbliii 610K ONMUCHIBAET MPOAYKTHI, OMACHBIE JUIS
CaMoro XUTPOro CTyJeHTa, ciaeayrouye K 0J0K0oB — JUIsl BCEX OCTalIbHbIX. BX0oJ1 3akaHunBaercs
CTpoKoOH, copeprkareit uncio M (0 <M < N).



Dopmam 8bIX0OHbIX OAHHBIX:

BriBenure K cTpok — B i-i1 CTpOKE:

YES, ecnu o6ex Oyner momHocThI0 Oe3BpesieH st (i + 1)-ro cTyaeHTa,

NO, ecnu cpey UMEIOIIMXCS TPOAYKTOB €CTh BpeHbIN i (i + 1)-To cTyaeHTa,
MAYBE, ecnu npu Takux UCXOAHBIX JaHHBIX BO3MOXKHA U Ta, U APYTasi CUTyaIus

3apava 22. YeTHOCTb

OrpanuueHnue BpeMeH!: 2 ceKyHibl. Orpannyenue namaru: 64 Mb

Bbl urpaere co cBouM Jpyrom B ClIEQyOIIyI0 Urpy. Bamr apyr 3amucheiBaeT mocienoBa-
TETBHOCTh, COCTOSIIIYIO M3 HyJIH U eIUHUIl. BBl BEIOMpaeTe HEMPEPHIBHYIO TOIIOCIEI0BATEb-
HOCTb (Harpumep, MOAMOCIeI0BATEIFHOCTD OT TPEThEH /10 MATOM U(PHI BKIIOYUTENIBHO) U CIIpa-
IIMBAETE €T0, YETHOE MIIM HEYETHOE KOJUYECTBO €AUHUIL COJCPIKUT 3TA MOAMOCIEA0BATEIIbHOCTb.
Bam npyr orBeuaeT, mocie 4ero Bbl MOKETE CIIPOCUTH MPO IPYTYIO MOJAMOCIEA0BATEIbHOCTD, U
TaK JjaJjiee.

Bama 3amaua — yragath BClo ocliei0BaTeNbHOCTh urcen. Ho BbI mojgo3peBaere, 4To He-
KOTOpBIC U3 OTBETOB BAIIIETO IPyra MOTYT ObITh HEBEPHBIMHU, H XOTUTE YJIHYUTH €T0 B OOMaHe.
Bbl peminu Hanucath mporpamMmy, KOTopasi MoJIyduT HaOOphI BallluX BOIPOCOB BMECTE C OTBe-
TaMU Jpyra U HaWJEeT TePBBII OTBET, KOTOPBIM rapaHTUPOBAHHO HEBEPEH. DTO JIOJIKEH OBIThH Ta-
KOH OTBET, YTO CYLIECTBYET I10CJIEIOBATEILHOCTD, YAOBIETBOPSIONIAS OTBETAM Ha MPEIbIIyIIne
BOIIPOCHI, HO HUKaKas MMOCJIE0BATEIILHOCTh HE YIOBIETBOPSIET 3TOMY OTBETY.

Dopmam 6X00HbIX OAHHBIX.

BBoa conepxkuT HeckoJibKO TecTOB. [lepBasi cTpoka KaKJ0ro TecTa COJAEPKUT OJTHO YKC-
J10, paBHOE JJIMHE IIOCNIENI0BATEILHOCTH HyJIEeH U eIuHUL. JTa JuMHaA He npesocxoaut 10°. Bo
BTOPOU CTPOKE HAXOAMTCS OJHO HEOTPUIIATENILHOE LIEJI0€ YHMCIIO — KOJUYECTBO 3aJJaHHBIX BO-
MPOCOB M OTBETOB Ha HUX. KonnuecTBo BompocoB U 0TBETOB He npeBbimaeT 5 000. OcranbHbie
CTPOKH COJIEpKaT BONPOCHI U OTBETHI. Kaxkjas cTpoka COEepKUT OAUH BOIPOC U OTBET HA ITOT
BOIMPOC: JIBA LEJBIX YKcIia (MTO3ULIMU TIePBOM U MoclieHel nnudp BbIOpaHHON MOAMNOCIe10BaTENb-
HOCTH) U OJTHO CIIOBO — “even” Wi “odd” — OTBeT, COOOMIAIONIHI YETHOCTH KOJTUYECTBA €/TH-
HUI] B BEIOpaHHOM MOATOCIIE0BATEIFHOCTH, T1Ie “even’ 03HayaeT Y€THOE KOTUYECTBO €AUHHII,
a “odd” o3HavaeT HEYETHOE KOJMYECTBO. BBOJ 3aKkaHUMBAETCS CTPOKOM, coaepxamieit —1.

Dopmam 8bIXOOHBIX OAHHBIX:

Kaxxnas ctpoka BbIBoJa JOMKHA COJlepKaTh OJHO 1ienoe yucio X. Uncno X moka3bIBaer,
YTO CYHIECTBYET MOCJIEAOBATEILHOCTh HYJIEH U €UHUII, YJIOBJICTBOPSIONIas NepBhIM X YCIOBH-
SIM 4€THOCTH, HO HE CYIIIECTBYET MOCJIEeI0BATEILHOCTH, Y0BIeTBOpstomel X + 1 yciaosuro. Ecnu
CYIIECTBYET MOCIEAOBATEIBHOCTh HYJIEH U €IMHMUII, YJIOBJICTBOPSIONIAsS BCEM 3aJaHHBIM YCJIO-
BUSIM, TO YHCIIO X JOJKHO OBITh pAaBHO KOJMYECTBY BCEX 3a/IaHHBIX BOMPOCOB.

3apaya 23. [lepeso

Orpanunuenue Bpemenu: 1 cexynna. Orpannuenue namsatu: 64 Mb.

PaccmotpuMm nepeBo, cocrosiiee u3 n BepiinH. Ha3oBEM paccmosinuem MeX1y ABYMs
BEPLIMHAMU MHUHHUMAJIbHOE KOJIMYECTBO pEOEp B MyTH, COSAUHSIONIEM 3TH BepIiuuHbl. [1o Bepim-
HE V; U PAaCCTOSHUIO d; HAWIUTE TaKylO BEPIIUHY U;, YTO PACCTOSHUE MEXKY V; U U; paBHSETCS d.

®opMam BXOAHbIX AAHHbIX:

B nepBoii cTpoke 3anucano konudectBo BepiiuH # (1 <7 < 20000) 1 KoIu4ecTBO 3ampo-
coB ¢ (1 < ¢ <50000). Kaxnas u3 cneayromux 7 — 1 CTpOK OMUCHIBAET PeOpPO M COMEPKUT HO-
Mepa BepIINH, COeTUHEHHBIX 3TUM peOpoM. BepinHsl 3aHyMepoBaHbl yuciamu ot 1 g0 n. B cie-
IYIOIIUX ¢ CTPOKaxX 3aJlaHbl 3ampochkl. Kaxaplid 3ampoc nmpeactasisieT co00il CTPOKY, B KOTOPO
3amucanbl yucna v; (1 <v;<mn)u d; (0 <d;<n).



®opmMam BbIXOAHbIX AAHHbIX:

BeiBenure g cTpok. B i-i1 CTpOKe BBIBEIUTE HOMEDP BEPIUMHBI #4; — OTBET HA i-U 3a1poc.
Ecnu cymecTByeT HECKOJIBKO BO3MOXHBIX OTBETOB, BBIBEIUTE JIFOOOW M3 HUX. Ecim mckomoi
BEPIIMHBI HE CYIIECTBYET, BoiBeAUTE 0.

3apava 24. NoctpuKcHas 3anucb

B nocrduxcHoit 3anucu (win oOpaTHOM MOJILCKON 3alMCH) OIepalysl 3auChIBaeTCs Mo-
cie AByx onepanjoB. Hanpumep, cymma aByx uncen A 1 B 3anucbiBaeTcs Kak A B +. 3anuch B
C + D *o0003Ha4aeT mpuBBIYHOE HaM (B + C) * D,a3amuch A B C + D * + O3HadaeT A
+ (B + C) * D.JloCTOMHCTBO MOCT(HUKCHON 3alMCH B TOM, YTO OHAa HE TPeOyeT CKOOOK W
JIOTIOJTHUTENBHBIX COTVIALIEHUH O PUOPUTETE ONIEPATOPOB AJISI CBOETO UTEHUS.

JlaHo BbIpaxkeHHe B 00paTHOW MoJIbCKOM 3anucu. OnpeaenuTe ero 3HaueHue.

Dopmam 6X00HBIX OAHHBIX:

B nepBoii ctpoke BxogHoro ¢aiina gaHo ynciao N (1<N<106) - unuciao 31eMeHTOB BbIpa-
xeHus. Bo BTopoii cTpoke cofiepKHUTCs BbIpakeHUE B OCT(UKCHOMN 3amucu, cocTosiee u3 N ae-
MEHTOB. B BbIpaX€HHH MOTYT COJIEPKaThCs HEOTPULIATENIbHbIE OJJHO3HAUHBIE YNCIIA U ONEpallin
+, —, *. Kaxziple 1Ba coceTHUX 3JIeMEeHTa BhIpayKEHHsI pa3ielieHbl POBHO OHUM IpoOeIoM.

Dopmam 8bIXOOHLIX OAHHBIX:

Heo6xonnMo BBIBECTH 3HAYCHHME 3alMCAaHHOTO BhIpakeHUs. [apaHTHpyeTcs, 4To pe-
3yJbTaT BBIPAXKEHUS, @ TAKXKE PE3yJbTaThl BCEX MIPOMEKYTOUHBIX BBIUMCIEHUI, IO MOAYJIIO Oy-
IyT MEHbIIIEe, yem 231.

3apaya 25. Munanappepbl

Orpanunuenue BpeMeHu: 3 ceKyHabl. Orpannyenue namaru: 64 Mb

Bo3moxHO, BBl 3HaETe, 4TO U3 BCEX FOPOJIOB MUpa OOJIbIIE BCEr0 MIJLIMAPJACPOB JKUBET
B Mockse. Ho, mockosibky paboTa MIIUIMapaepa Nopa3zyMeBaeT YacThle IEPEMEIICHUS 110 BCEMY
CBETY, B ONPEJCIEHHbIE THU KaKOU-TO JPYTroi TOPOJ MOXKET 3aHUMATh IEPBYIO CTPOUKY B TAKOM
peritunre. Bamu npustenu u3z ®Cb, ®bP, MI5 u [llun ber ckuHynu Bam CIMCKU NIEpEMELICHUM
BCEX MIJUIHApEPOB 3a mocliiejHee BpeMs. Bair paboTonaTens mpocUT NOCYUTATh, CKOJIBKO THEN
B T€UEHHUE 3TOr0 MEePHOAa KaKIbIH U3 TOPOAOB MUpPaA OBLT MEPBBIM MO 0OIIEH cyMMe JIeHeT MUJI-
JAAPACPOB, HAXOIAIINXCSA B HEM.

Dopmam 6X00HBIX OAHHBIX:

B niepBoii cTpoke 3anmucano uncio #n — konumdectBo MusumapaepoB (1 <z <10000). Kax-
Jlasi U3 CIENYIOUIMX /1 CTPOK COAECPKUT JIaHHbIE HAa ONPEAEIEHHOTO YEJI0BEKA: €ro UMs, Ha3BaHUE
ropojia, Irie OH HaXOJWICS B MEPBbIl J€Hb TaHHOTO MEpHOa, U pa3Mep cocTosHus. B criemyro-
el CTpOKE 3amMcaHbl Ba YMCIIA: M — KOJWYECTBO JIHEW, O KOTOPBIX €cTh AaHHbIe (1 <m <
50000), kK — KOIMYECTBO 3apETHCTPUPOBAHHBIX mepemMenteHnid mmutuapaepos (0 <k < 50000).
Crnenytomue k CTpOK copepiKar CIUCOK mepemenienuid B ¢oopmare: Homep aHs (ot 1 mo m — 1),
MMs 4eJoBeKa, Ha3BaHUE ropojia Ha3HaueHHs. Bbl MokeTe cUuTaTh, YTO MUJUIHAPAEPHI MyTelle-
CTBYIOT HE yallleé OJJHOTO pa3a B JIeHb, U YTO OHM OTOBIBAIOT IO3/IHO BEUEPOM U MPUOBIBAIOT B
ropoJi Ha3HAYeHUs paHo yTpoM cienytoniero JHsA. CIucoK yrnopsaaoueH Mo BO3pacTaHHi0 HOMepa
nHs. Bce nMeHa 1 Ha3BaHUs FOPOJIOB COCTOAT He Oosiee ueM u3 20 TaTUHCKUX OYKB, perucTp OyKkB
nMeet 3HaueHue. COCTOSHMS MIULTHAPACPOB Jiexkat B npeaenax ot 1 1o 100 munamapaos.

Dopmam bIXOOHBIX OAHHIX:

B kaxa0it cTpoke JOHKHO COEepKaThCs Ha3BaHUE ropoja U, yepe3 npoles, KOJIUYeCTBO
JIHEH, B TeUeHHE KOTOPBIX 3TOT FOPOJ JUAUPOBAI 10 00IIEMY COCTOSIHUIO MUJTUAPAEPOB, HAXO-
namuxcs B HEM. Eciu Takux 1Hel He ObLI0, MPOIyCTUTE 3TOT ropoa. ['oposa J0mKHbBI OBITH OT-
COpPTUPOBaHBI 10 anaBUTy (UCMONB3YHTE OOBIYHBIN MOPsAI0K cuMBoOJoB: ABC...Zabc...z).



