ABTOp: CBetiiana AslekcaHApoBHAa CKONMHIIEBA
AHHOTALUA

Jlannoe nocobue npeonaznayero 051 OMpAOOMKU NPAKMUYECKUX YMEHUL U HABLIKOS
yuawuxcs npu noocomoske K sxzamerny no ungopmamuxe u UKT 6 11 xnacce 6 popmame
EI'D. Ono cooepocum 10 eapuanmog oOuacHocmuyeckux pabom no uHgopmamuxe,
codepaicanue Komopulx coomseemcemayem npoekmy oemosepcuu EI'D no ungpopmamuxe na
2024 2. B nocobue 6xo0sam makce omeemul KO 8CeM 3A0AHUSM.



HNHcTpyKUMs M0 BHITOJIHEHUIO PA00ThI

Dk3aMmeHanronHas padota no uHpopmaruke u UKT cocrout uz 27 3apanuii ¢ KpaTKUM
OTBETOM, BBIIIOJIHSEMBIX C TOMOIIIbIO KOMIIBIOTEPA.

Ha Beinmonnenne paboTel oTBOAUTCS 3 yaca 55 MUHYT (235 MUHYT).

[Ipu BeImonHEHWM 3amanuii Bam OymyT MOCTYMHBI Ha MPOTSDKEHMHM BCETO DK3aMeEHa
TEKCTOBBI PEAAKTOp, PEAAKTOP DJICKTPOHHBIX TaOJHI], CHUCTEMBbI MPOTPAMMHUPOBAHU.
Hoctyn B IHTEpHET 3anpeleH.

[Ipu BBINOTHEHUH 3aJJaHU MOYKHO TTOJIb30BATHCSl YEPHOBUKOM. 3alUCH B YEPHOBUKE HE
YUYUTHIBAIOTCS TPU OLICHUBAHUU PAOOTHI.

bannel, nomyyennbie Bamu 3a BBINOTHEHHBIC 3a/1aHUS, CYMMUPYIOTCS.

[TocrapaiiTech BBITIOJTHUTHL KaK MOXKHO OoJibllIe 3aJaHuii W HaOpaTh HamOOJIbIIIEE
KOJIMYECTBO OaJIOB.

Kenaem ycnexa!

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTen${ HE OOITYyCKacTCsA
alayr-school.com



B »k3amMeHalMOHHBIX 3aJJaHUAX UCIIOJIB3YIOTCA CICAYIOINE COIJIallICHNA.

1. OGo3HaueHUS IS JIOTHYECKUX CBSA30K (Ormepariuii):

a) ompuyanue (naBepcus, jorndeckoe HE) o603Havaercs — (Hanpumep, —A);

b) xonwvionkyus (moruyeckoe yMHOKeHHE, Torudeckoe M) obo3nayaercs /\ (Hampumep,
A /A B) mu6o & (mampumep, A & B);

C) OU3BIOHKYUSL (Jmoruueckoe CJI0’KEHUE, JIOTUYECKOE NJIN)
obo3nauaercs \/ (Hanmpumep, A \V B) 6o | (Hanpumep, A | B);

d) creoosanue (nmmukanus) obo3navaercs — (Harmpumep, A — B);

e) moocoecmso o003HavaeTcs = (Hanpumep, A = B); Beipaxkenre A = B ucTuHHO Toraa
U TOJIbKO TOTrJa, Korjaa 3HaueHus A u B coBnagaror (1ubo oHU 00a MCTUHHBI, JIMOO OHU
00a JIOKHBI);

f) cumBon 1 ucnonb3yeTcs Ajist 0003HAUYEHUSI UCTUHBI (MCTUHHOTO BBICKA3bIBAHMUS);
cuMBoJI 0 — 117151 0603HAYEHUS JIKU (JIO)KHOTO BBICKA3bIBAHUA).

2. JlBa JOTMYECKUX BBIPAKEHHUSA, COJAEpKAIIME TEPEeMEHHbIC, HA3bIBAIOTCS
pasHocuibHbiMy (SKBUBAJICHTHBIMU), €CJIM 3HAYEHUSI STUX BBIPAKEHUN COBMANAIOT TMpU
JTIOOBIX 3HAYCHUSAX IMEPEeMCHHBIX. Tak, BelpakeHns A — B u (—A) \V B paBHOCWIBHBI,

a AV B u A /\ B HepaBHOCWIbHBI (3HAYCHUS BBHIPAKEHUI pas3HbIe, Hapumep, npu A = 1,
B =0).

3. IlpuoputeThl JOTUYECKUX OINEpaluid: HWHBEpPCUS (OTPULIAHUE), KOHBIOHKIIUS
(Jloruyeckoe  YMHOXKEHHE), AUZBIOHKIMS  (JOTMUECKOE  CJOXKEHHUE), HMILIUKAIUS
(cnmemoBanue), ToxaectBo. Takum obpazom, "A /A B V. C A D o3Havaer TO 3*Xe,
yro u ((—A) A B) V (C A D).

Bosmoxna 3amuce A /A B /A C Bmecto (A /A B) A C. To e OTHOCHUTCS U K TU3bIOHKITHH:
Bo3MmoskHa 3amnck A VV BV C Bmecto (AV B) V C.

4. O6o3nauenus MoOaiit u K6ailT ucnons3ytoTcst B TPAAUIIMOHHOM TSI HTHPOPMATUKHU
CMBICIIE — Kak OOO3HAYEHUsI €JIMHUIl M3MEPEHHUS, COOTHOIICHHE KOTOPBIX C EIMHMIICH
«0OalT» BBIPAXKAETCS CTETIEHBIO TBONKH.

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTen${ HE OOITYyCKacTCsA
alayr-school.com



Bapuanr 1

1. Ha pucynke cnpaBa cxema jaopor H-ckoro paiiona m3zoOpaxkeHa B Buze rpacga, B
Ta0IuUIe COAEPIKATCS CBEICHUS O IJTMHAX ATUX JOPOT (B KUJIOMETpax).

ni(n2|(n3/nansine b E
n 217 ° \ /
I
n2 14 BEY
n3| 3 |14 10 4
na 7 10 11| 6
ns 11 12
ne| 6 [14| 4 | 6 |12
A

Tak kak TaOMUIy M CXEMy pPHUCOBAJM HE3aBUCHMO JPYr OT JApyra, TO HyMeparus
HAceJIEHHBIX MYHKTOB B TaOJUIE HUKAK HE CBs3aHAa C OyKBEHHbIMM OOO3HAUCHMSIMU Ha
rpade. CKOIbKO caMbIX KOPOTKUX JOPOT BeleT U3 myHkTa b B myHKT E?

OrtBeT:

2. Jloruueckas ¢pynkius F 3amaércst BeipaxeHUuEM:

(X=>w)=(Ww—>-2)) Ay

JlaH 4acTMYHO 3amMOJHEHHBIM (parMeHt, coiepKaluii HeNmoOBTOPSIIOIINECS] CTPOKU
Ta0auibl UCTUHHOCTH QyHKIMH F. Onpeaenute, kKakoMy CTOJOIY TaOIUIBI UCTUHHOCTHU
COOTBETCTBYET KaXk/1asi U3 IEPEMEHHBIX X, Y, Z, W.

2
| 1 0 1
|
1

0 0 |

B orBere wnanumwure OyKBBI X, Y, Z, W B TOM TMOpSAKE, B KOTOPOM HIYT
COOTBETCTBYIOIIHUE MM CTOJIONBI (CHadasia OykBa, COOTBETCTBYIOIIAs IMEPBOMY CTOJIOIY;
3areM OyKBa, COOTBETCTBYIOIIAs BTOPOMY CTOJNOIy, W T. A.). ByKBBI B OTBETE MHUIIHTE
MO/IPS/T, HUKAKUX pa3feiuTesIeld MexX Iy OyKBaMH CTaBUTh HE HYKHO.

Ipumep. @ynknus F 3amana BeipaskenuemM —X \/ Yy, 3aBHCSIIUAM OT JBYX IIEPEMEHHBIX, a
(dbparMeHT TaOIUIbl UMEET CIASAYIOUTUNA BUI.

(=] les]

B »TOoM cityuyae nepBomy cTOJIOIy COOTBETCTBYET IIEpEMEHHAs Y, a BTOPOMY CTOJIOLY —
nepemMeHHas X. B orBete ciienyer Hanucarb yX

OTBeT:




Bapuanr 1

3adanue 6bInoIHAECMCA C UCNONB30BAHUEM NPUIALAEMBIX PaAill06

3. B ¢aiine npuBenén ¢pparmMeHt 0as3bl JaHHBIX «PO3HHUYHAs TOPTOBJISH» O MOCTaBKax
TOBAapOB B Mara3uHbl paioHOB Tropoja. baza JaHHBIX COCTOUT U3 TPEX TAOIHII.

Tabnuna «/[BrkeHue ToBapoB» COACPIKUT 3aMCH O TTOCTaBKaX TOBAPOB B Mara3vuHbI B
TeYeHue BTOpOM nmekaanl aBrycra 2021 r., a taxke MHPOPMAIUIO O MPOJAHHBIX TOBapax.
ITone Tun onepayuu conepxut 3HaueHWe I[locmynienue wim Ilpodasca, a B
COOTBETCTBYIOIIEE TTosie Konuuecmao ynakogok, wim. 3aHeceHa HHGOPMAIIUS O TOM, CKOJIBKO
YIAKOBOK TOBapa MOCTYNWJIO B Mara3uH WM ObUIO MPOJAHO B TEYCHHUE IHS. 3aroJIOBOK
TaOJIUIBI UMEET CIEAYIOLUNA BUIL.

Konnuectso bonycHbIe
ID ID Tun Ilena | _ i
Jlata ApTuUKYJI| YHIaKOBOK, = Oansl 3a
orepanuu MaraspHa orepanuu | py0./mr.
IIT. IIPOAAKy

Tabnuna «ToBap» coaepkuT UHGOPMAIMIO 00 OCHOBHBIX XapaKTEPUCTUKAX KaXKJIOTO
TOBapa. 3arojOBOK TaOJULIbI UMEET CJIETYOLINI BU.

Otnen ITocTaBmiuk

ApTHKyN Hanmenopanue Topapa | KonuuecTro B yrakoBke

Tabmuna «Mara3un» coAepXUT HHGOPMAIMIO O MECTOHAXOXKJIESHUM Mara3uHOB.
3arojI0BOK TaOIUIBI UMEET CIASAYIONUTUNA BHI.

ID marazmga | Paiiou

Anpec

Ucnonb3ys mHbopManuio U3 MpUBEAEHHON 0a3bl JaHHBIX, ONPEICIUTE HAa CKOJBKO
YBEJIMUUIIOCh KOJMYECTBO PIOK3aKOB, UMEIOIIUXCA B HAaJUYUMU B MarazuHax VBaHOBCKOro
paiioHa, 3a nepuoj ¢ 11 mo 20 aBrycra BKIFOUUTEIBHO.

B oTBeTe 3anumuTe TOJBKO YUCIIO.

OrtBer:

4. ]I konupoBaHUsSI HEKOTOPOU MOCJIEeN0BAaTEILHOCTH, cocTosiel u3 0yks JI, M, A, B,
b, pemmnm mcnosib30BaTh HEPABHOMEPHBIN JBOUYHBIA KO, YAOBJIETBOPSIONIINI YCIOBUIO,
YTO HUKAKO€ KOJIOBOE CJIOBO HE SIBJIIETCA HA4aJOM APYroro KOJOBOIO CJIOBA. DTO YCIOBHUE
obecrnieurBaeT BO3MOKHOCTh OJTHO3HAYHOM pacnu(ppOBKH 3aKOIUPOBAHHBIX COOOIIEHUM.

N3BecTHO, uTO B nocienaoBaTeabHOCTH coaepxkutcs 30 OykB JI, 8 — M, 7— A, 10— B u
2 OykBbl b.

YKaxuTe HAaMMEHBIIYI0 CYMMapHYIO JUIMHY KOJOB Bcex 57 OyKB, coaepxkaluxcs B
TOM HabOpe CUMBOJIOB.

OrtBer:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTem1 HE OOITYyCKacTCsA
alayr-school.com
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5. Ha Bxox anroput™Ma noma€rcsi HaTypajgbHOE 4HCIO N. AJITOPUTM CTPOUT MO HEMY
HoBOE uncio R ciaenyronmm o6pazom.

1. Ctpoutcs TponuHas 3anuch yucia 3-N.

2. K »TOM 3anMcu JONMCBIBAKOTCS CIpaBa €IE Ba pa3psla IO CIEAYIOIEMY IIPaBUILY:
ectu N — 4dé€rHoe, TO B KOHIIE yucia (COpaBa) JIOMUCHIBAIOTCS JBAa HYJS, B IMPOTUBHOM
CJly4ae CrpaBa JJONUCHIBAIOTCS JBE €AUHULIBI.

Hanpumep, ucxoanoe uncno 3 cHayana Oyner mpeodpa3oBano B 9. TpouuHas 3amnuch
1003 gncna 9,9 Oyner npeodpazosana B 10011.

[lonyyenHass TakuM 00pa3oM 3amuch (B HEM Ha ABa paspsiaa OoJiblle, YEM B 3alUCH
yucia 3-N) sBisieTcsl TPOMYHOU 3aMKiChl0 HCKOMOTo ymcia R.

VYkaxure Takoe HamOombliee yuciao R, koropoe He mpesbimaer yucna 113 u moxer
ABJIATBHCS PE3yJbTATOM PabOThl anropuTMma. B oTBeTe 3TO UMCIO 3aMMIINATE B AECATUYHON
CUCTEME CUHMCIICHHUS.

OrtBeT:

6. Hcnomuurenp Yepemaxa AeHCTBYeT Ha INIOCKOCTH C JICKAPTOBOM CHCTEMOU
KOOpJAHWHAT. B HadaibHbIN MOMEHT Uepenaxa HaxOAUTCS B Haydaje KOOpPJIHUHAT, €€ T0JIOBa
HalpaBJIeHa BJIOJb IOJOXKUTEIBHOTO HAMNpPaBJICHUS OCH OpAMHAT, XBOCT MOIHAT. [lpm
ONYIIEHHOM XBOCTE Yepemaxa OCTaBIIIET Ha IIOJE CiE€J B BHAEC JIMHUUA. B Kaxapli
KOHKPETHBIII MOMEHT M3BECTHO IMOJIO0KEHUE MCIIOJHUTEINSI U HAMIPABIICHUE €T0 JIBMXKEHUs. Y
WCTIOJIHUTENS CYLIECTBYET JBE KOMAH/bI:

Bnepén n (re n—1ienoe 4Kciio), BeI3bIBaKONIas IepeABKeHne Yepenaxu Ha N €IMHHUII
B TOM HamlpaBJieHWHU, KyJa yKas3blBaeT €€ rojosa, HampaBo m (rze m— 1Lenoe 4ucio),
BBI3BIBAIONIAS M3MEHEHUE HAMpPAaBJICHHS NBMKEHHUS HAa M TpajgyCoB IO YaCOBOW CTpPEIKE,
OnycrTu, NpuHYXIaeT Yepenaxy OnyCTUTh XBOCT.

3anuce Iloropu k [Komanmal Komanga2 ... KomangaS] o3HagaeTr, 4dTO
MOCJIEIOBATEIHHOCTD U3 S KOMaH/] MOBTOPUTCS K pas.

UYepernaxe ObLT 1aH JUIsl HCTIOTHEHUS CISAYIOMIUNA aJTOPUTM:

Bunepén 4 Hanpaso 60 Bnepén 4 Onycru IloBTopu 11 [Bniepén 4 Hanpaso 90].

Onpenenute, CKOJBKO TOYEK C IEIOYUCICHHBIMH KOOpPAMHATAMU OyIyT HaXOAUThCS
BHYTpH 00JIaCTH, OTPAHUYCHHOW JTMHUEH, 3aJaHHON JaHHBIM aITOpUTMOM. TOYKH Ha JTUHUU
YUYUTHIBATh HE CIIETYET.

OTBeT:

7. Jlna XpaHeHus! MPOU3BOJILHOTO PACTPOBOr0 M300pAXKEHUS Pa3MEPOM MXm MUKCeNen
orBeieHo 100 Kobaiit mamsitu 6e3 yuéra pazmepa 3arosioBka (aitna. ljis konupoBaHus 1BETa
KOKJIOTO THKCEJIs HCIOJb3YEeTCS OJMHAKOBOE KOJWYECTBO OWT, KOJbI MHUKCEJIeH
3aMUCBHIBAIOTCS B (paiii oJUH 3a ApyruM 0e3 MpoMekyTKoB. KoIM4ecTBO 1IBETOB B MaIUTPE
256. Onpenenute BHICOTY H300pakeHUsI M (B MHUKCETIAX).

OrtBeT:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTen${ HE OOITYyCKacTCsA
alayr-school.com



Bapuanr 1

8. Tlets cocraBisier 4eThIpexOYKBEHHBIE CjioBa U3 OyKB M, A, i, O, P, NpUYEM B
Ka)KIOM CiI0Be OykBa M BCTpedaeTcst pOBHO [Ba pasa, a OykBa M He MOXET CTOSTb Ha
nepBoM Mecte. Bee ocranbHble OyKBBI, MOTYT BCTPEUYaThCs B CJIOBE JIF0OOE KOJMYECTBO pa3
WM He BCTpedaThes coBceM. CIOBOM cuuTaeTcs jro0as JAOMyCTUMas MOCIeI0BaTeIbHOCTD
OyKB, HE 00s3aTeIbHO OCMbICIIeHHass. CKOJIBKO CYIIECTBYET TaKHX CIIOB, KOTOPBIE MOJXKET
Hanucath [lets?

OrtBeT:

3adanue gvinonAemca ¢ UCROIb306AHUEM NPUIAZAEMBIX Paill06
9. OrtkpoiiTe ¢aii 3IEKTPOHHON TaONMIBI, COJAEpKalleil B KakJOW CTPOKE CEMb
HaTypalbHBIX uHnces. OmnpenenuTe KOJWYECTBO CTPOK TaOJMWIbI, ISl YHCET KOTOPBIX
BBITIOJTHEHBI 002 YCIIOBUS:
— B CTPOKE €CTh TPU YHKCIIA, KAKJI0€ U3 KOTOPHIX TTOBTOPSIETCS JTBAXK/IbI;
— YHCII0, KOTOPOE HE MTOBTOPSAETCS, SABJISETCS HAUMEHBIIINM B CTPOKE.
B oTBere 3anuimuTe TOJIBKO YUCIIO.

OrtBeT:

3aoanue evinonnaemca ¢ UCNOIb308AHUEM NPUIALACMBIX (PAlL106
10. C momoIp0 TEKCTOBOTO peaaKkTopa OMpeeanTe, CKOJIBKO CIOB COACPKHUT caMoe
KopoTkoe ctuxoTBopenue Hukonas HekpacoBa (M3 maHHOTO cOOpHUKA CTUXOTBOpeHUit). B
OTBETE YKAXKUTE TOJIBKO YUCIIO.

OTBeT:

11. IIpu peructpany B KOMIIbIOTEPHON CHUCTEME Ka)JAOMY IOJIb30BATEIIO BBIIACTCS
uneHTudukarop u3 341 cuMmBoiia, KOXIbIH U3 KOTOPBIX MOXKET OBITh JeCATUYHON 1udpoit
niu ogauM u3 2040 cuMBOJIOB M3 crielMaibHOrO Habopa. Kaxawlii CHMBOJI KOJIUPYETCS C
MOMOIIIbI0  OJJMHAKOBOTO M MHUHHUMAJIBHOTO KojmdyecTBa OuT. Wuentudukarop xe
3alUChIBACTCSI B MaMSATH KOMIIBIOTEpA C MOMOIIBI) MHUHUMAIBHO BO3MOXHOI'O IIEJIOTO
KOJIM4ecTBa OaiT.

Ckonmbko MerabaT mamsTu TOTpeOyeTcss s XpaHeHus uaeHTUUKaTopoB 6144
IIOJIb30BATENIEH?

OTBeT:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTen${ HE OOITYyCKacTCsA
alayr-school.com
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12. Ucnonnutens Yepméxncnux-3D nepemernaercss B MPOCTPAHCTBE, OCTaBIIAS CJE/A B
BUJE NMUHUU. Yepméocnuk-3D MOXKET BBITIONHIATHL KOMAaHly CMeCTUTHCA Ha (a, b, ¢) (rze a,
b, ¢ — menbie yncia), MepeMenIarIly0 ero U3 TOYKH ¢ KOOpauHaTaMu (X, Y, Z) B TOUKY C
KoopauHatamu (x + a, y + b, z + ¢). Ecniu uncna a, b, C monoxxurenbHbie, TO 3HAUCHHUE
COOTBETCTBYIOIEH KOOPAUHATHI YBEIMUHUBAETCS, €CIIM OTPULIATEILHOE — YMEHBIIACTCS.

Hampumep, ecnmu Yepméaxcnuk-3D HaxoauTcs B TOUKe ¢ KoopauHaTamu (2, 5, 3), TO
KoMaH1a cMecTuThes Ha (-3, 4, 0) nepemectut Yepméocnuka B Touky (-1, 9, 3).

3anuck

noBTopu K pa3

KoMaHaa 1 komanga 2

KOHeIl IOBTOPH

03Ha4aeT, YTo MOCIIEI0BATEIFHOCTh KOMaH1 KoMaHaa 1 komanaa 2

noBToputcs K pas.

Yepméocnuxy-3D ObLT 1aH 711 UCTIOTHEHUSI CJICTYIOIINN alrOPUTM:

HAYaJI0

cMecTuThest Ha (-4, 11, -60)

noBTopu K pa3s

CMECTUTBHCS HA (.evy coey o0)

cMecTuThes Ha (5, -2, 8)

KOHeIl TIOBTOPH

cMecTHThCst Ha (-32, -29, 6)

KOHeI|

[Tocne BeITONMHEHUS 3TOTO anroputMa Yepméscnux-3D Bo3BpamaeTcss B UCXOIHYIO
touky. Kakoe namOonbiiee yucio K Morio ObITh yKa3aHO B KOHCTPYKIHH «MOBTOpH K
pas3»?

OrtBeT:

13. B repmunonoruu cereit TCP/IP mackoli cetn Ha3bIBalOT ABOMYHOE YUCIIO, KOTOPOE
IIOKA3bIBaCT, Kakas 4acTh [P-agpeca y3ma ceTn OTHOCHTCS K aipecy CeTH, a Kakas — K aipecy
y3JIa B 3TOM CE€TH. AJIpeCc CETH NOJIy4aeTCs B Pe3yJIbTaT€ NPUMEHEHHUS IOPa3psAHON
KOHBIOHKIIMY K 33JJaHHOMY aJ]peCy y3JIa U MACKE CETH.

Certb 3amana [P-agpecom 129.64.128.0 u mackoii cetn 255.255.254.0.

Ckoinbko B 3TOM cetu [P-anpecos, st KOTOPBIX CymMMa €AUMHUI] B JBOMYHOU 3anucu |P-
aJpeca paBHa IIECTH?

B otBeTe ykaxuTe TOJIBKO YUCIIO.

OTBeT:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTen${ HE OOITYyCKacTCsA
alayr-school.com
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14. Omnepanapl apu(MeTHUECKOTO BBIPAXKEHUS 3alMHMCAHBl B CHUCTEME CUHUCICHUS C
ocHoBaHHeM 20.

503x + x191x

B 3anucu uucen nepeMeHHOM X 0003HaueHa HeusBecTHas LuUdppa u3 andasura 20-
pUYHOI cucteMbl cuucienus. Onpenenure Haudoblee 3HaYeHHUE X, P KOTOPOM 3HAUECHHE
JAHHOTO apU(pMETHYECKOro BbIpakeHus kpatHo 19. Jlnsg HalWJeHHOro 3HAYEeHHUA X
BBIUMCJIUTE YaCTHOE OT JICJICHUs 3HAYEHUS apu(PMETHUECKOro BhIpakeHus Ha 19 u ykaxxurte
€ro B OTBETE B JECATUYHOU crucTteMe cuuciieHus. OCHOBaHHWE CUCTEMBI CUMCIEHUS B OTBETE
YKa3bIBaTh HE HYXHO.

OTBeT:

15. DOnemeHTamMM MHOXeECTBa A SBISAIOTCA HaTypalibHble uwWcia. M3BecTHO, 4YTO
BBIpaKEHUE

((x e {1,4,9,12,18}) = (x e {5, 9, 14, 18})) — (x € A)

UCTUHHO (T. €. TPUHUMAeT 3Ha4YeHWe | mpu JOOOM 3HAYCHWH TEPEMEHHOM X).
Onpenenure HaMMEHbIIEE BO3MOKHOE 3HAUYEHNE CYMMBI DJIEMEHTOB MHOKECTBA A.

OTBeT:

16. Anroput™m Bbrumcienus 3HadeHud ¢ynkmuit F(n) u G(n), rme n — HatypajibHOE
YUCJIO, 3a/1aH CJIEAYIOIIMMU COOTHOIICHHUSIMU:

F(1) =3; G(1) =1,
F(n) = F(n-2) - G(n-2), mpu n > 1
G(n) =F(n-2) + G(n—2), mpun >1

Yemy paBHOo 3HaueHue BenuuuHbl F(7) — G(7)? B oTBere 3anmuimmTe TOJBKO LEIOE
YHCIIO.

OTBeT:

3aoanue 6bINOIHAEMCA C UCNONb306AHUEM NPULALAEMBIX (Pailloe

17. B daiine comepKHUTCS TMOCIENIOBATEILHOCTh HATYpPaJbHBIX YHCEN, KaXKI0€ U3
kotopeix He mpeBbimaer 100 000. Omnpeaenute KOJIMYECTBO TPOEK DIEMEHTOB
MOCJIEA0BATEIBLHOCTH, B KOTOPBIX POBHO JIBa M3 TPEX 3JIEMEHTOB SIBISIOTCSA JIBY3HAYHBIMHU
YUCJIaMH, a IPOU3BEICHHUE HIIEMEHTOB TPOWKM HE OOJbIIE MAKCUMAJIBHOIO 3JEMEHTa
MOCJIEA0BATEILHOCTH, OKAHUMBAIOIIETOCS Ha 54.

apanTtupyercs, YTO B TOCJIEIOBAaTEIIbHOCTH €CThb XOTS Obl OJHO YHCIIO,
oKaH4MBarolleecs Ha 54. B oTBeTe 3anuinTe KOJIMYECTBO HAWJIEHHBIX TPOEK YHUCEN, 3aTEM
MAaKCUMAaJIbHOE U3 IIPOU3BEICHUMN DJIEMEHTOB TaKUX TPOEK. B 1aHHOM 3amaye 1oJx TpOUKOU
MO/IPa3yMeBaeTCs TPU UAYIIUX MOJPS JIEMEHTA OCIIEI0BATEIbHOCTH.

OrtBeT:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTen${ HE OOITYyCKacTCsA
alayr-school.com
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3adanue gvinonAemca ¢ UCHOIb308AHUEM NPUIAZAEMBIX Paill06

18. KBanmpar paznmuaoBan Ha NXN kietok (1 < N < 20). Ucnonaautens PoboT moxer
NEepPEMEIIATHCS 0 KJIETKAM, BBINIOIHAA 32 OJHO NEPEMEUICHHWE OJHY M3 JABYX KOMAHI:
BrnpaBo win BHM3. [lo komanne BmpaBo PoOoT mepemerniaercsi B COCEIHIO MPaBYIO
KJIETKY, [0 KOMaHJ€ BHHU3 — B COCEIHIOI HIKHIOK. [Ipy momneiTke BBIXOJA 3a TPaHUILY
kBajpaTta PoOoT paspymaercs. Mexay coceHUMH KJIETKaMU MOKET CTOSITh IEperopoJika,
KoTopyto  PoGoT MoOXeT ciomaTh W TPOUTH B CcleAyromlyr kietky. [leperopomaka
0003HaueHa yTONIICHHON JTMHHUCH.

Ilepen xaxnapiM 3amyckoM PoOoTa B KaxaoW KIETKE KBajpara JICKHT MOHETa
noctouHcTBoM 0T 1 10 100. [ToceTus kietky, PoOoT 3abupaer MOHETY € CO0OIl; 3TO TaKXKe
OTHOCUTCSI K HAauaJlbHOW M KOHEYHOM KkjeTke wMapmpyTta Pobora. Omnpenenure
MaKCUMaJbHYI0 M MHHHUMAJIbHYIO JI€HEXHBIE CYMMbI, KOTOpbIE MOKET cobOpaTh PooOor,
IIPOMIs U3 JIEBOW BEPXHEN KIIETKM B IPABYIO HWXHIOK KIIETKY M CJIIOMaB IIeperopoiaxy. B
OTBETE YKAKHUTE JBa 4YUCIa — CHAdyaJla MAaKCUMAaJbHYI0 CYMMY, 3aT€M MHUHUMAJIBHYIO.
WcxonHble naHHBIE TMPEACTaBIAIOT COOOM 3IEKTPOHHYIO Tabmuily pasmepoM NN, kaxmas
A4erKa KOTOPOl COOTBETCTBYET KJIETKE KBaApara.

[IpuMep BXOIHBIX TAHHBIX

2]4]5]50
1[3[8]7
6 81014
3512132

Jy1st yka3aHHBIX BXOJHBIX TAHHBIX OTBETOM JIOJIKHA OBITH TIapa uncen: 45 29

OrtBer:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTeJm HE OOITYyCKacTCsA
alayr-school.com



11
Bapuanr 1

19. [IBa urpoka, Ilets u Bans, urparot B cienytromyro urpy. llepen urpokamu nexur
Kyya kKaMHeil. Urpoku XoIat mo oyepeau, nepBblid xon aenaer Ilers. 3a oauH X0 UTPOK
MOKET J00ABUTH B Kydy OAUH KaMeHb, YBEJIMUUTh KOJUYECTBO KAMHEHN B KyU€ B JBa pa3a
WIn B 3 pa3a, npu 3TOM IOCJIe KaXJOro Xo0Jia B Kyuye€ JOKHO ObITh YETHOE KOJUYECTBO
kamHeil. Hampumep, mycts B kyde Obuto 9 kamueid. Torma 3a OAWH XOJ MOXHO TOJYYHTh
Kyuy u3 10 xkamHelt win u3 18 xamHel (yBeJIMYUTh KOJIMYECTBO KaMHEW B TPU pa3a HEIb3s,
T.K. TIOCJIE ATOr0 XOJa IOJIYYUTCS HEUETHOE KOJW4YecTBO KamHer — 27). Jlis Toro 4ToOs
JeJaTh XOJbl, Y KaXJOr0 HWIPOKAa €CTh HEOIPAaHWYECHHOE KOJIMYECTBO KamHen. Wrpa
3aBEPIIACTCS B TOT MOMEHT, KOT/1a KOJIMYECTBO KAMHEW B Kyd€ CTAHOBUTCS HE MeHee 44.

B HauvanbHBIM MOMEHT B Kyue Obl10 — S KamHel; 1 < S <43.

N3BecTHO, uTO BaHs BbIMrpan CBOMM MEPBBIM XOJIOM MOCJE HEYAAYHOTO MEPBOro XO/1a
[Tetn. YkaxuTe MUHUMAIbHOE 3HAYCHUE S, KOT/Ia TaKasi CUTyallMsl BO3MOKHA.

OTBeT:

20. st urphl, ONMMCAHHOW B MPEABIAYIIEM 3aJaHuU, HAWIUTE JIBA TaKUX HAWMEHBIITUX
3Ha4YCHHUS S, TpH KOTOPhIX y IleTH ecTh BBIMTPBINIHASA CTpaTerus, IPUYEM OJHOBPEMEHHO
BBITTOJIHSIIOTCS JIBA YCJIOBUS:

— Ilets He MOXET BBIMIPATh 32 OJIUH XOJI;

— Ilets MoXxeT BbIMTpaTh CBOMM BTOPBIM XOJOM HE3aBHCHUMO OT TOT0, Kak OyJeT
XOIUTEH Bans.

HaiinenHple 3HaYEHNs 3aMUIIATE B OTBETE B MOPSAAKE BO3PACTAHHUS.

Hanpumep, ecnu Iletst MokeT BBIMTpaTh CBOMM BTOPBIM XOJOM IpU § = 8, s = 13, s =
15, To B OTBET HCOOXOAUMO 3amucaTh TOJbKO uncia 8 u 13.

OTBeT:

21. Jlma urpel, onuMcaHHOW B 3agaHuM 19, ompenenure, CKOIbKO CYIIECTBYET TaKUX
3HAYEHUH S, IPU KOTOPBHIX BaHs BBIMIPBIBAET CBOUM INEPBBIM XOJOM HE3aBUCHMO OT TOTO,
Kak Oynet xoauTh [lets

OrtBer:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTeJm HE OOITYyCKacTCsA
alayr-school.com
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3aoanue evinonnaemca ¢ UCHOIb306AHUEM NPUNAZAEMBIX (allI08

22. B (aiine conepxkutcs wuHPOpMANMs O COBOKYNHOCTH N  BBIYUCIUTEIBHBIX
MPOIECCOB, KOTOPBIE MOTYT BBITIONHATHCS TapalieIbHO WM MTOCIIEI0BATEIHHO.

bynem roBopuTh, uTO Tpolecc B 3aBucuT OoT mpomecca A, eciu A BBIMOJTHEHUS
npouecca B HeoOxoaumbl pe3ybTaThl BIOJIHEHUS mnpoiecca A. B aTom citydae mpoueccsl
MOTYT BBITIOJHATHCS TOJBKO MOCIEA0BATEIBHO.

Nudopmarus o mporieccax npeacraBieHa B Qaitie B Buae Tabauisl. B mepBoit ctpoke
Tabnuipl ykazaH uaeHtudukarop nporecca (ID), Bo BTopoii cTpoke TabIuIlbl — BpeMs ero
BBITMIOJTHEHHS] B MUJUIMCEKYHaX, B TPEThEH CTPOKE MEpPEUHCIEHBI ¢ paznenureneMm «;» ID
MPOIECCOB, OT KOTOPBIX 3aBUCUT JaHHBIN Mpoliecc. Eciu mporecc sSBIsSeTCs HE3aBUCHUMBIM,
TO B TaOJuULE yKa3aHo 3HaueHue 0.

Tunosou npumep opeanuzayuu OaHHuIX 8 Qaiine:

BpeMH BBIITOJIHCHU

ID mponecca B nporecca B (Mc)

ID mponiecca(oB) A

N

rlwNk
~N|P A w
w|rk|olo

Onpenenute MaKCUMaIbHYIO TTPOIOKUTEIHFHOCTh OTPE3Ka BpeMEHHU (B MC), B TEUCHHUE
KOTOPOTO BO3MOYKHO OJIHOBPEMEHHOE BBIMIOJIHEHUE MATU MPOLIECCOB, IPU YCIOBUHU, YTO BCE
HE3aBUCHUMBIE IPYT OT APYra MPOIECCH MOT'YT BBIOIHATHCS MapAJIIEIBHO.

TuroBol npuMep MMEET WUIKOCTPATUBHBIA XapakrTep. [ BBINOJHEHUs 3aJaHus
UCIIOJIB3YWUTE TaHHBIEC U3 IpHiIaraemMoro ¢aiina.

OrtBer:

23. Ucnonuurenb npeodpa3zyeT YUCIo Ha dKpaHe.

VY ucnonaHuTeNs €CTh TPU KOMaH/Ibl, KOTOPHIM MTPUCBOCHBI HOMEPA!

1. TpudaButs 1

2. lIpubaBurts 3

3. YMHOKHUTH Ha 3

IlepBas kOMaH/Aa YBEIMYUBAET YMCIIO HA SKpaHe Ha |, BTOpasi yBEeIMUYMBAET YUCIIO Ha 3,
TPEThsSI — YMHOXAET €ro Ha 3.

[Iporpamma AJ1st ICIOJIHUTEINS — 3TO MOCJIEA0BATENBHOCT KOMAHI.

CKOJIBKO CYILECTBYET MPOTrpaMM, JJIsI KOTOPHIX NMPH HCXOAHOM 4YHcCIe 3 pe3yJbTaToM
ABJAsIeTCHA 4uca0 21, ¥ Opu 3TOM TPACKTOPHUS BBIYUCICHUNA COMEP:KUT YHMCJIO 7 U He
COIepP:KUT yucjo 14

TpaekTopusi BBIYMCIEHUH MpPOrpaMMbl — 3TO TOCIEI0BATEIIBHOCTh PE3YJIbTATOB
BBITIOJTHEHUS BCEX KoMmaHj mporpammbl. Hampumep, st mporpammbl 121 mpu ucxogHom
qucie 6 TpaekTopust OyJeT cocTosTh U3 uucen 7, 10, 11.

OrtBeT:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTeJm HE OOITYyCKacTCsA
alayr-school.com
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3adanue gvinonAemca ¢ UCHOIb308AHUEM NPUIAZAEMBIX Paill06

24. TexcToBbI (haiia COAEPKUT CTPOKY M3 JJATUHCKUX OYKB a...Z M JECATUYHBIX HUPD.
Bcero ne 6oiee 10° cMBOIIOB.

Onpenenure B mnpuiiaraeMoMm (¢aije MaKCUMaJIbHOE KOJIWYECTBO HUIAYIIUX MOAPST
CUMBOJIOB (JUIMHY HEMPEPHIBHON TMOJIMOCIEI0BATEIHLHOCTH), CpeIrd KOTOpbIX mudpa 7
BcTpevaeTcs poBHO 50 pas.

J1J1st BBITIOTHEHUS TOTO 33/IaHMsI CIIEyEeT HAMMUCATh MPOTPaAMMY.

OTBeT:

25. Hammmure mnporpamMmy, KOTOpas MIIET CPeau JECATHUYHBIX LEJBIX YHUCEN,
npuHaiexanmmx orpesky [23220; 30764], uncia, okaH4YMBaromuecs Ha 18 B necsITUUHON
CUCTEME CUHUCJICHUS U MMEIoIMEe HEe MeHee NBYX Lupp «5» B BOCBMEPUYHOU 3amucu. [ns
KQKJIOTO HAWMJIEHHOTO YKciia 3allUIINTe, CKOJIBKO B HEM UG «5» B BOCBMEPUYHON 3aIUCH.
B nepBom cTon0ue KakqoW CTPOKH TaOJMIBI CIEIyeT 3aliChIBaTh JECATHUYHOE YHUCIO,
YIIOBJIETBOPSIIOIIEE YCIOBUSAM BBIIIE, @ BO BTOPOM CTOJOLE — KOJMYECTBO wLUpp «S5»
B BOCBMEPUYHOM 3aIIMCH 3TOTO YHUCIIA.

Yucna B Ta0iMIly 3aMIUCHIBATH 10 BO3PACTAHUIO.

Hanpumep, B nuamazone [1000; 10000] poBHO [Ba UENBIX MAECATUYHBIX YHCIIA
YIOBJICTBOPSIOT YCIOBUAM 3amadn. 291819 = 55465 u 701819 = 155525, mosatomy m1st 3TOTO
Juana3oHa TabjauIa Ha SKpaHe JIOJKHA COAepkKaTh CISAYIOLNe 3HAaUCHHUS:

(2918]2 |

| 7018 [3

OrtBer:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTeJm HE OOITYyCKacTCsA
alayr-school.com
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3adanue gvinonAemca ¢ UCHOIb308AHUEM NPUIAZAEMBIX Paill06

26. BxoaHoii ¢aitn comepXUT CBEIEHHUs O 3asBKax Ha IMPOBEJCHHE MEPOIPHUSATUN B
KoH(pepeHl-3ane. B kaxmoil 3asBKe yKazaHbl BpeMs Hayaia W BpEeMsS OKOHYAHMS
MeporpusiTus (B MUHyTax OT Hadajla cyTok). Eciau BpeMs Havana OJHOTO MEpONpPUSTHS
MEHbIIIE WK PaBHO BPEMEHH OKOHYAHUS JPYTOro, TO IPOBECTU MOMXKHO TOJIBKO OJITHO U3 HUX.
Onpenenure, Kakoe MaKCUMaJIbHOE KOJMYECTBO MEPONPUSATUNA MOMKHO IIPOBECTH B
KOH(epeHII-3a/ie ¥ KaKOB TNPH STOM MaKCHUMAJIbHO BO3MOXHBIM MEPEPHIB MEXIY ABYMS
MOCJEAHUMU MEPONIPUATUSIMHU.

Bxonnrle maHHEBIE

B nepBoii ctpoke BxomHoro (aina Haxomutcs HatypaimbHoe uucio N (N < 1000) —
KOJIMYECTBO 3asiBOK Ha TpoBeeHue Mepomnpusatuid. Ciemytonmie N CTpOK coiepaT mapsbl
qrcen, 0003HAYAIONINX BpEMs Hadaia M BpeMsi OKOHYaHHs Meporpusituid. Kaxmoe u3 yucen
HaTypalibHOE, HE TIpeBocxosiiee 1440.

3anuimuTe B OTBETE JIBa YKCIA: MAKCHMAaJbHOE KOJIMYECTBO MEPOIPHITUN U CaMblii
JUTUHHBIN TTepephIB MEXKTy IBYMS MOCTIEIHUMHI MEPOIPUATUSIME (B MUHYTAaX).

TunoBoiif mpuMep opraHu3alyy JaHHBIX BO BXOTHOM daiiie

3)

12 130

90 110

170 180

160 190

130 150

IIpy Takux MCXOAHBIX JAHHBIX MOKHO TPOBECTHU MAKCUMYM TpPU MEPOIPHUITHUS,
Harpumep, MEpPONpUsTUS Mo 3asiBKaM 2, 4 u 5. MakcuMabHbIM MEPEpPhIB MEKIY ABYMS
MOCJIETHUMHU MEPONPUATUSIMU COCTABUT 2(0) MUH., €CJIA COCTOATCS MEPOTIPUATHS MO 3asiBKaM
2,3us.

TurmoBo npuMep HMMEET WUIKOCTPATUBHBIM Xapakrep. sl BBINONHEHUsS 3aJaHus
MCIIOJIb3YITE JIaHHBIE U3 TIPUJIaraeMbIX (ailyios.

OrtBer:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTeJm HE OOITYyCKacTCsA
alayr-school.com
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3adanue gvinonAemca ¢ UCHOIb308AHUEM NPUIAZAEMBIX Paill06

27. B dusnueckoit mabopaTopui  MPOBOJIUTCS  OKCIEPUMEHT MO  HU3YyUYCHHIO
IrpaBUTALMOHHOrO moiss 3emud. [lo KaHamy CBSI3M KaXAYH0 MHUHYTY NE€pearoTcs
MOJIOKUTEIIbHBIE 1IeJIbIe YHCIia — TEKYIIUe Mmoka3aHus mpubdopa «lenbra-1%».

N3BecTHO, 9YTO CyMMa BCEX 3JIEMEHTOB TOCIIE0BATEIbHOCTH JHOKHA OBITh KpaTHa 87,
€CJIM JK€ TOJy4YeHHas CyMMa HeKpaTHa 87, TO cuuTaeTcsi, 4rto mpousomén coon. Ecnm
MOJIyYEHHOE YMCIIO JEIUTCS ¢ OCTaTKoM 1 Ha yucio 87, TO cuuTaercs, 4YTo Mpou30meEn coon
IIpU Mepe/laye OJJHOTO YKCIIa, €CJIM YHCIIO JIETUTCS C OCTATKOM 2 Ha 87, TO MpOU301IeNn cOoit
npyu nepenade AByX uumcen U T.J. g KOPPEKTHUPOBKM HEOOXOAMMO YAQIUTH W3
MOCJIEIOBATEIBHOCTH CTOJBKO € YUCEJN, CKOJIBKO YHcel aano cOoil mpu mepenaye (aiina.
IIpu sTOM CymMMa OJKHA CTaTh KPaTHOM 87 M MaKCUMaJIbHO BO3MOYKHOM.

B oTBeTe He0OX0AMMO 3amucaTh NOTYUYUBIIYIOCS CYMMY.

BxonHble naHHbBIE

Jlanbl nBa BXOonHBIX (aitma (daiin A u daiin B), KaxIpiii U3 KOTOPBIX COJIEPKHUT B
nepBoil crpoke koaudecTBo uucesa N (1 <N <1 000 000). Kaxxnast u3 cienyromux N cTpok
COJICP)KUT OJTHO HaTypalibHOEe uncio, He npesimaromiee 1 000 000.

llpumep opeanuzayuu UCXO0OHBIX OAHHBIX 80 BXOOHOM (haiine:

6

1

1

34

2

38

100

Jlns ykazanmvix 6X00HbIX OaHHLIX omeemom 6yoem uucio 174.

B oTBeTe ykaxkute nBa yncia: cHavyasua HauOOJIBITYI0 CyMMYy s (paiina A, 3atem — miis
(aiina B.

[Ipenynpexnenne: mus oopaboTku (aiina B HE cremyer mcmons30BaTh mepeOOpHBI
IrOPUTM, BBIUHUCIAIONMA CYMMBI JJIsI BCEX BO3MOXKHBIX BapHaHTOB, MOCKOJBKY
HaluCcaHHas M0 TAKOMY allTOPUTMY MPOrpaMma OyJI€T BBIMOIHATHCS CIAUIIKOM JIOJITO.

OTBeT:

Hy6HI/IKaHI/IH B UHT CPHCTEC WJIN I€YAaTHBIX U3JJaHUAX 0€e3 NUCHbMEHHOI'0 COIIACHs npaBoo6naz(aTeJm HE OOITYyCKacTCsA
alayr-school.com



