MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®PEJAEPALIUN
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OJIMMIINA A ITIKOJIBHUKOB
«'PAHUT HAYKHW»

HNHO®OPMATHUKA

MeToauyeckne yKa3aHus 1Ji NOATOTOBKH K 0TOOPOYHOMY TYpPY oJuMnuaabl B 2026/2027
y4eOHOM roay ais 11 kiaaccos

Cankr-IlerepOypr, 2026



NHOOPMATHUKA

OTOopoYHBIE Typ OJUMIOHUAABI MIKOJBHUKOB «I'paHUT Hayku» 1O Hpoduiro
«Uudopmaruka»  (mpeamer  onuMmMnuaabl —  HHPoOpMaTHKA U HHQOPMAIOHHO-
KOMMYHUKAIIIOHHBIE TEXHOJOTMHM) TMPOXOAUT C HCIOJB30BAHUEM HWHTEPHET-TEXHOJIOTUN
(IMCTAHIIMOHHO).

Kax/ip1if BapranT oJMMITMAAHON paboThl OTOOPOYHOrO Typa BKJIIOYAaeT B ceOs 3aqaHus,
IpEeNoiaraoIye MOArOTOBICHHOCTh YYaCTHHUKOB oiuMIuaabl B pamkax PI'OC cpemnero
o011ero 0opa3oBaHus.

Ha pemieHre 3amad  oTOOpouHOro Typa OnuMmnuanbl  oTBOAMTCS 3 (TPH)
actpoHomuueckux uaca (180 muuyt). OTcueT BpeMeHM HayMHAaeTCs C MOMEHTa Hayala
BBIMIOJTHEHUS 3afaHuii. MecTo UM BpeMsi BBINIOJHEHUS 3aJaHUil ONpeAessIoTCsS y4acTHUKaMU
CaMOCTOSITeNIbHO. J[71s1 BBIMONHEHUS 3aJaHUi HEOOXOJUM KOMIIBIOTEP C JOCTYIIOM B CETh
HutepHer. OprkoMHUTET HE HECET OTBETCTBEHHOCTH 33 COOM AJIEKTPOIIUTAHUS U CBS3H B MOMEHT
petieHus 3a1a4 0TOOPOYHOTO Typa.

VYdaactauk OnuMIMaIbpl MOXKET BBIOIHATH 33/1aHUsI OTOOPOYHOTO Typa OJTHOKPATHO.

B 3amanust oT00poYHOTO Typa BXOAAT 3 0JIOKA BOIPOCOB. 3a KAXKIBIN MPABWIBHBIN OTBET
1 Omoka ydacTHHMK mosrydaer | Gayur, 3a KaKAbIH NMpaBHIIBHBIA OTBeT 2 Onoka — 3 Gaiia; 3a
KOKIBIA TpaBWIbHBIA OTBeT 3 Omoka — 11 OamnoB. MakcuMaiabHO BO3MOXKHOE KOJIUYECTBO
HaOpaHHBIX yyacTHUKOM OaioB — 100.

B onumnuanseie 3amaHus OTOOPOYHOTO Typa BKIIOYEHBI AJIEMEHTHI COJCpXKAHUS W3
CIIEIYIOIIUX pa3/ieioB (TeM) Kypca HHGOPMATHKH:

. OCHOBBI T€OpUU HH(OpPMAIIUU;

. 3JIEMEHTHI TeOpHH IpadoB;

. KOJMPOBAaHUE;

. JIOTMYECKUE OCHOBBI MHPOPMATUKH;

. OCHOBBI aJITOPUTMU3ALNH, CTPYKTYPBI JAHHBIX U IIPOIrPAMMHUPOBAHHUE.

JInsi  KOHCTpYMpOBaHUSI BAapUAHTOB  OJUMIIMATHON pabOTHl  OTOOPOYHOTO Typa
MCIIOJIb30BaHbl pa3NydHbIe CIIOCOOBI MTpeICcTaBIeHU HHPOPMAIK B TEKCTax 3adaHuil (rpaduku,
TaOJIHUIIBI, CXEMbI U CXEMaTHUECKUE PUCYHKH).

[lepBriii OJOK CONEPKUT 3aJaHUSI C BHIOOPOM OJHOIO MPABUIBHOIO YTBEP)KICHUS W3
YEThIPEX MPEJIOKEHHBIX BADUAHTOB.

Bropoit 650k conepKuT 3adaHus, MoJApa3yMeBalolle MOJIyYeHHe KpaTKOro OTBETa Ha
BOITPOCBL.

JUnist BBIMOJIHEHUS 3a/laHUil MEepBOrO M BTOPOro OJIOKOB YYAaCTHHUKAM OJIUMITHA[IbI
HEOOXO/MMO TMPOSBUTh 3HAHMS 110 OCHOBHBIM TEXHOJIOTHSM CO3JIaHMs, pEeIaKTUPOBaHMUSA,
oopmieHHs, COXpaHEHMs, Mepeaayd HHMOPMAIMOHHBIX OOBEKTOB pPA3JIUYHOTO THUIA C
MOMOIIIBI0 COBPEMEHHBIX IMPOrPAaMMHBIX CPEJICTB MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTH.

Tperuit 610K COAEpPXKUT pacyeTHbIE 3aJaHUSI MOBBILIEHHOTO YPOBHS Ci0oXHOCTH. [Ipu
pEeIIeHNH MOCTaBICHHbBIX 33J]a4 HEOOXOUMO 3HaHUE 0a30BbIX aIFOPUTMHUUECKUX KOHCTPYKIUH,
CETEeBBIX TEXHOJIOTUH, cucTeM cuucieHus. Ha 3amanusa u3 Tpetbero Ojoka HEOOXOAWMO JaTh
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KpaTKHii OTBET B BUJIC YUCIIOBOTO WJIM TEKCTOBOTO 3HAYCHHSI.

Y4YacTHUK OJMMITMA/bI TOJIy4aeT WHIMBHIyalbHBI BapUaHT OJUMITHATHONW pPaOOTHI
0TOOPOYHOTO 3Tana, coctosimuii u3 30 BOMPOCOB: MATHAIIATE 3a71a4 U3 TIEPBOTo 0JIOKA 3a/1aHUi,
JIecATh 3aJ1a4 M3 BTOPOro OJIOKA; MSATh 33aJad — M3 TPEThero OJoka 3amanuil. Kaxmoe 3amanue
OILICHUBACTCS B 3aBUCUMOCTH OT YPOBHSI CJIO)KHOCTH U MPABHJILHOCTH MOJTYYCHHOTO PE3yJIbTaTa.
EaJIJIBI, MOJIYYCHHBIC YHACTHUKOM OJIMMIIMA/Ibl 34 BBIIIOJIHCHHBIC 3a/IaHUs, CYMMUPYIOTCH.

IHHEPEYEHb 3JIEMEHTOB COJIEPKAHUS, BKJIIOYEHHBIX B 3A/IAHUSA
OJIMMITUAZIBI OTBOPOYHOI'O TYPA 2026/2027 T'OJA

PA3JEJI 1. OCHOBBI TEOPUU NTH®OPMALIUU

Cuctembl, 00pa3oBaHHBIC B3aWMOJICHCTBYIOIMIMMHU JJIEMEHTAaMH, OOMeH HWHQOpManuei
MEXy dJIeMEHTaMu, CUTHaJbI. Kitaccupukanus nHPOpMAIMOHHBIX ITpolieccoB. Beibop crmocoba
npecTaBIeHNs HHPOPMALIMU B COOTBETCTBHH C IMIOCTABJICHHOM 3a/1auei.

Huckpernoe (mudpoBoe) mpenacrapienne HHGopmanuu. JIBoWyHOE MpeaCcTaBICHHUE
uHpopmauuu. [Ipencrasnenue unciaoBoit nHpopmanuu. Koauposanue TeKCTOBON HHPOPMAITIH.

[Touck u cucremaTu3zanusi HHGOPMAIUH.

Xpanenue nH(opmaluu: BeIOOp criocoda XpaHeHHus] HHGOPMAIIHH.

Eaunuib! usmepenus KoiaundecTBa HHGOpMaIuu.

UucnoBble mapamMeTpbl HH(DOPMAMOHHBIX OOBEKTOB M IPOIECCOB: O0BEM MaMSTH,
HEOOXOMUMBIA NIl XpaHEHUs HWHQPOpPMAIMH, CKOpOCcTh o0paboTku wuHpopmamuu. I[Ipomecc
nepeaayn nHHOpPMAaIHH.

Vcnonp3oBaHne OCHOBHBIX METOJIOB HMH(OPMATHKKH W CPEIACTB HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOIMH MPH aHAJIN3€ MPOLECCOB B OOLIECTBE, IPUPOIE U TEXHHUKE.

PA3AEJI 2. 9JIEMEHTBI TEOPUU I'PA®OB

OcHOBHbIE MOHATHS Te€OpHM IpadoB: BEpIIUHBI, péOpa, AYTH, CTENEHH BEPIIUH, MYTH,
IUKJIBI, CBA3HOCTb. Buabl rpadoB: OpHEHTHPOBAHHBIE M HEOPHEHTUPOBAHHBIE, B3BELICHHBIE,
HOJIHBIE, JBYJOJbHBIE, AepeBbs. CrocoObl mNpencTaBieHUs rpadoB: MaTpULlda CMEXHOCTH,
MaTpHuIlla WHIUJIEHTHOCTH, CIHMCOK CMEXHOCTH, CIUCOK pé&Oep. Omepanuu Han rpadamu:
o0beMHEeHNEe, TepeceueHne, OMOJIHeHWe, YHaleHue U JJ00aBiIeHUE BepIIMH H  pEOEp.
Anroputmsl Ha rpadax: 00xoj B IIIyOMHY M B IIMPUHY, MIOUCK KpaTyailIIero myTH, MOCTPOCHHE
MUHHMAaJIHHOTO OCTOBHOTO JepeBa, DilyiepoBbl M ['aMuimbTOHOBHI myTH. lIpuMeHeHne Teopun
rpadoB B Pa3IMYHBIX TMPEIMETHBIX O0JACTAX: TPAaHCHOPTHbIE M KOMMYHUKAIMOHHBIE CETH,
COLMAIbHBIE CeTH, XHMHA, OHONOTHsA, NPOrpaMMHUpPOBaHUE, JOrHCcTUKA. Dopmanuzanus
NpaKTUYEeCKUX 3a1ad B Buje rpadoBbix mozeneil. OueHka aleKkBaTHOCTH TpadoBOd Mojenu
O00BEKTY U LEJISM UCCIIETOBAHMS.

PA3JIEJI 3. KOAUPOBAHUE

OcCHOBHBIE TOHATHS: KOJA, KOJMUPOBaHHE, JEKOAMPOBaHUE, an(aBUT, MOIIHOCTh
andasuTa, JyMHA Koja. J[BomuHOoe KoaupoBaHue. PaBHOMEpHble W HEpaBHOMEpPHBIE KOJBI.
[Tpeukcupie konpl u ycnoBue Pano. KoaupoBanue TekcToBO, rpaduyeckoi, 3ByKOBOW U
BuaeonHpopmanu. CHUCTEMbI CUMCIEHHS] KaK OCHOBAa KOAMPOBAHMS YHUCIOBOM WMH(MOpMAaLUU.
[TomexoycroitunBoe komupoBanue. Cxkarue wuHpopmanuu. [ludpoBanme kak cmocod



KoaupoBaHus. [IpuMeHeHHe KOAMPOBaHUS B PAa3IMYHBIX HPEIMETHBIX O0JIACTSX: Tepenava
JIAHHBIX, 3aIUTa HH)OPMAIUH, BEIYUCIATEIbHAS TEXHUKA, TEICKOMMYHUKAIK. DopMamu3arms
3a71a4 KOoJupoBaHus. BriOop criocoba KoaupoBaHus sl pelIeHUsT KOHKpETHOH 3amaaun. OreHka
3¢ (HEKTUBHOCTH ¥ aJIEKBATHOCTH KOJUPOBAHUS TIOCTABICHHOH IICITH.

PA3JIEJI 4. JOI'NYECKHUE OCHOBbI UTH®OPMATUKHU

OcHOBHBIE TIOHATHS anreOpbl JIOTUKH: BBICKA3bIBAHHE, JIOTHYECKHE OIEpaluu
(KOHBIOHKIIUS, JW3BIOHKIUSA, WHBEPCHSA, HWMIUIMKAIUSA, OKBHBAJICHTHOCTH),  TaOJIMIIBI
WCTUHHOCTH, JIOTMYECKHE BBIPAXCHHS, 3aKOHBI anreOpbl JOTruKH. Jlornueckwe 3IeMEHThI U
cxembl: Bentwiu W, WJIN, HE, noctpoenue mormyeckux cxem. PelieHue JOrMYecKUX 3ajad.
[IpuMmeHeHne JOrMYeCKUX OCHOB B WHGOpMAaTHKE: MPOEKTUPOBAHUE IU(PPOBBIX YCTPOMHCTB,
mporpaMMUpoOBaHue, 0a3bl JaHHBIX, HCKYCCTBEHHBIM HWHTE/UICKT. DopManu3amus 3aaad ¢
MIOMOIIBIO JIOTUYECKUX BbIpaxkeHuil. llocTpoeHue mOruueckod MoJenu [Js pEeleHUs
KOHKpeTHOW 3amaun. OIIeHKa aJeKBAaTHOCTH JIOTHYECKOH MOJCIH OOBEKTY U  IEJsIM
MOJCIIUPOBAHUA.

PA3JIEJI 5. OCHOBBI AJVITOPUTMU3ALIUU, CTPYKTYPBI JAHHBIX U
HPOT'PAMMUPOBAHUE

OcHOBHbIE TIOHATHSA aNTOPUTMHU3ALMU: AJNTOPUTM, CBOICTBA alTOPUTMOB, CIOCOOBI
3alUcy  alNrOpuUTMOB  (OJOK-CXEMBbI, TICEBJIOKOJ, SI3bIKM IporpaMMmupoBanus). ba3oBbie
QITOPUTMUYECKUE KOHCTPYKLMU: CIIEJOBAHHUE, BETBJIEHUE, LUKIbL. CTPYKTYpbl JIaHHBIX:
MacCHBBI, CIIHCKH, CTEKH, OYepeAH, JepeBbs, rpadpl, xem-tadbmaumbl.  OCHOBBI
IPOrPaMMUPOBAHUSA: S3BIKM IPOrPAaMMHUPOBAHUS, THUIBl JAHHBIX, OINEPATOpPbl, (QYHKINH,
OpoUeAypbl, HapaJurMbl IPOrpaMMHUpPOBaHUs (IPOLEAYpPHOE, OOBEKTHO-OPUEHTHPOBAHHOE,
dbyHkoHanpHoe). [IpuMeHeHne anropuTMOB U CTPYKTYP JaHHBIX B PA3JIUYHBIX MPEAMETHBIX
oOmactsax: 00paOoTKa JaHHBIX, MOJAEIMPOBAHUE, UCKYCCTBEHHBIH MHTEIIEKT, BeO-pazpaboTka.
dopmanuzanys 3a7ad U3 pa3IUYHbIX MPEAMETHBIX 00JacTeil B BUAE aIrOPUTMOB U MPOTPaAMM.
[TocTtpoeHne anropuTMHYECKON MOJEIM M PEIIeHUs KOHKpPEeTHOM 3ajgaud. OleHka
(¢ (PEKTUBHOCTH ANTOPUTMOB (BpEeMEHHAss U MPOCTPAHCTBEHHAs CJIOXKHOCTh) U aJCKBATHOCTHU
BbIOpaHHBIX CTPYKTYP JIaHHBIX TOCTABJIEHHOMW 3aJ1aye.
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IIpuMepsI BONIPOCOB M 3a1aHUI
baok 1

3ananmue 1

Kakas macka moucka (aiinoB BeiOepeT Bce (ailiibl ¢ paclMpeHreM .txt, UMsi KOTOPbIX
COCTOUT POBHO U3 TPEX CUMBOJIOB?

1. 77?7.4xt;

2. * 1xt;

3.770.%;

4. 7* txt.

OrtBer: 1

3aganue 2

JlepeBo He MpeacTaBiseT cCOOOM:
1. CTpykTypy NaHHBIX;

2. Cs3Hbli Tpad;

3. Huknuyeckuii rpad;

4. MareMaTH4eCKyI0 a0CTpaKIIHIO.
OrtBet: 3

3aganue 3

Kakoe ycioBue AOKHO BBINOJHATHCSA Ul MPABUIBHOIO JEKOJUPOBAHMS COOOILEHHI
B HEPaBHOMEPHOM Kojie?

1. Bemomnnsercs ycnosue ®aHo;

2. AndaBut coAep>KUT HE MeHee 2 CUMBOJIOB;

3. Bce ko0BBI€ CII0BAa UMEIOT OJIMHAKOBYIO JITMHY;

4. KonnuecTBo HHGOpMAIIMU MaKCUMAIIBHO.

OrtBer: 1

3ananmue 4

JIyist Kakoro U3 yKa3aHHBIX 3HaUYeHUH X Oy/leT UCTHHHBIM CIICIYIOIIee BHICKa3bIBAaHHE:
—((X>3)V(X<2)A(X>2)

1. 1;

2.2;

3.3;

4. 4.

OtBert: 3
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3aganue 5

Kakoii w3 crieaylommx ajJlropuTMOB
OTCOPTUPOBAaHHOM MaccHBe?

1. buHapHbIi IOUCK;

2. JInHeHHbIH ITOUCK;

3. Ilouck B riyOuny;

4. Ilouck B LIMPUHY.

OTtBer: 1

HCIIOJIB3YCTCA

JJIs1 IIOMCKa DJJIEMCHTa B



Biok 2

3aganue 1

B HekoTopoii kogupoBke KoMOWHaIUsA u3 15 cuMBoJIOB 3aHMMaeT Ha 20 OalT OOJbIIe
uHpopmanuu, yem komOuHanus u3 10 cumBosoB. CKONBKO OUT OTBOAMTCS HA OAWH CHMBOJI,
€CJIM TI0JT BCE CHMBOJIBI 3TON KOJUPOBKH OTBOJIUTCS OJMHAKOBBIA 00bEM IMaMsTH?

Pewenue:

Pa3Huiia B KOJIMYECTBE CHMMBOJIOB 2 cooOmieHuii coctaBiusger 15 — 10 = 5 cuMBOIIOB.
HiMeHHO 3Ta pa3HUIa B KOJIMYECTBE CUMBOJIOB JAeT JIOMOJHUTEILHBIN 00beM maMsaTu B 20 Oailr,
cienoBatensHO 1 cumBoi 3anumaet 20 6aiiT/5 cumBosoB = 4 Gaifra/cumBoit. Takum oOpa3oMm, Ha
1 cumBona npuxonutcs 4 Gaiira*8 out = 32 Oura.

OTtBer: 32

Saganue 2

Brruects u3 neonunoro yucna 01101111 (A) asonunoe uncno 00001011 (B), umutupys
noruky Berunciienuit L{I1. OtBer gaiite B BUj€ ABOMYHOIO YHCIIA.
Pewenue:

Beruucnurens mno cnenuduke CBOEro yCTPOMCTBA MOMKET TOJIBKO CKJIQJbIBaTh YHUCIIA,
cnenoBarensHO, unciao 00001011 HyxHO cnenaTh OTpULATENbHBIM. J1Ji1 3TOr0 ero He0OXOAMMO
MIePEBECTH B 0OPATHBIN KO/, a 3aTeM U B JIOTIOTHUTECIBHBIA KO/

[Ipsmoit kox OO0paTHbIi KO JononHuTenbHBIA KOJ
00001011 11110100 11110101
JlomoMHUTENBHBIN KOJ TOTy4yaeTcsl no0aBieHrueM | K MiaAmieMy paspsay oOpaTHOTO

KOJa.

Cnoxum A 1 —B B JOIIOJHUTEIEHOM KOJIE:
01101111
t11110101
1 01100100

B wtore momywaem 1 01100100, tme crapmmii 6ut (1) - 3TO mepeHOC 3a Mpeaebl
pa3psiiHo# ceTkH, oH oTOpackiBaetca. Octaéress 01100100:.

OTtger: 01100100

3aganmne 3
Jlornueckas pynkuus F 3anaercs BeipaxkenueM F = (=XAY)V(YAZ). Huke npencrasiex
¢dbparmeHT TabNMIIBI ICTUHHOCTH (pyHKIUU F.

? ? ? | F
1 0 0 |1
1 0 1 1
1 1 1 1

Pewenue:
Bo Bcex cTpokax mpuBeAeHHOTO ¢parMeHTa TaOJUIbl HCTUHHOCTH JIOTHYECKast
byakuus F npuaumaeT uctunubie 3HadeHus, T.e. F = 1. UToObI nu3bIoHKINS ObLTa HCTUHHOM,
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JIOCTaTOYHO, YTOOBI HICTUHHBIM ObUIO XOTSI OBl O/IHO U3 BXOJAIIUX B HEE€ BHICKA3bIBAHUM, OJTHAKO
B K&XJOM M3 HUX MPUCYTCTBYET MepeMeHHas Y, CleoBaTeNbHO, Y JOJDKHA PaBHATHCS 1, 4TO
HaOmolaeTcsl TOJNbKO B mepBoM cronOue. Takum oOpasom, Y sBIsSeTCS TEpPBBIM B
[10CJIEI0BATEIBHOCTH.

PaccmoTpuM BTOpytO U TpeTbto cTpoku. [Ipu Y = 1 BeipaxkeHue npuHUMaET BUA —XVZ.
Bo BTOpOIi cTpOKe 3HaUEHHUs BTOPOTO M TpeThero ctosboB paBubl O 1 1. Eciu X cooTBeTcTBYeT
BTOpPOMY CTOJIOIY, a Z — TpeTheMy, noiaydaem —0v1 = 1, uro cooTBeTcTBYeT Tabnuue. Ecim xe
X COOTBETCTBYET TPEThEeMY CTOJIOITY, a Z — BTOpOMY, ntosrydaeM —1v0 = 0, 4To IpOTUBOPEUHUT
sHaueHuio F = 1. CnenoBarenbHo, X COOTBETCTBYET BTOPOMY CTOJIOIY, a Z — TPEThEMY.

Takum oOpazoM mosydum, 4to Y — mepBbld cronben, X — BTOpod cronben, Z —
TpeTui cronoden, wim xe Y XZ.

OtBer: XYZ

3aganue 4
JlaHO J1I0ryYecKoe BoIpakKeHHUE, KOTOPOE 3aBUCUT OT 5 JIOTUYECKUX NTEPEMEHHBIX:
(=X AKX A=K AK A=K ) V(X A=K AKX A=K AKG)

CKONBKO cCyIIecTBYyeT HAOOpOB 3HAYEHMH IMEPEMEHHBIX, IPU KOTOPBIX BBbIPAXKEHUE
JI0KHO?

Pewenue:

B yka3zaHHOM BbIpa)K€HHUHU JIBE€ TPYIIIBl NEPEMEHHBIX COEIMHEHbBI 3HAKOM JU3BIOHKIIMH,
IpU KOTOPOW BBIpAKEHHE HCTMHHO B TOM Clly4ae, €CJIM MCTHUHHAa XOTS Obl OJIHO U3
BBICKa3bIBaHUM. Takum 00pa3oM, Ui 5 MEPEMEHHBIX BCEro CymecTByeT 2° = 32 mabopa mx
3HaYeHUU. BeIipakeHne OyAeT MCTUHHO TOJBKO B JBYX CIIydasX: KOIJIa MCTUHHA IepBas WU
BTOpasi Tpynna NepeMeHHbIX, TO ecTb 2 Habopa 3HaueHMHd u3 32. CremoBaTenbHO, JaHHOE
BbIpa)keHue OyaeT J0xHO a7s 32 - 2 = 30 HabopoB 3HAUEHUII.

Ortser: 30

3amanme 5

Ha pucynke npencrasinena cxema nopor, cszsiBatomux ropoaa A, b, B, I', /1, E, XK, 3,
U, K, JI, M. Ilo kaxnoi qopore MOXHO JABUTaThCs TOJIBKO B OJJHOM HAalpaBJICHUH, YKa3aHHOM
crpenkoil. CKOJBKO CYIIECTBYET pa3IMUHbIX MyTel U3 roposa A B ropoa M, npoxoasuiux uepes
ropoa E, Ho He nmpoxosiux uepe3 ropoa K?

OTtBer: 10

3ananne 6



ANTOpPUTM BBIUUCIICHHUS 3HAYeHWN (yHKUMU F(n)u G(n), TAE n— HATypadbHOE YHCIO, 3a7aH
CJEIYIOIIMMH COOTHOLIECHUSMMU:

F()=0,G)=1;

Fmn)=Fm-1) +n, Gn) = G(n—1) +F(n-1), npun=>2

Uemy paBHO 3Ha4YCHHE BeIUIUHBI F(6)*G(6)? B 0TBETE 3aMMIINTE TOIHKO HATYPATHHOE YHCIIO.
Pewenue:

Haiiném npoussenenue:

F(6)*G(6)=20*31=620

OTtBert: 620
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Baok 3

3aganue 1

Bce Ausroputm BbluucieHust 3HaueHudd (ynkouii F(n) u G(n), rme n — HarypajibHOE
YHCIIO, 33/1aH CJIEIYIOIUMH COOTHOIICHUSIMHU:

F(1)=0; G(1)=1;

Fn)=Fn—-1)+n,G(n)=G(nh—-1)+Fn-1),npun=>2

Uemy paBHO 3HaueHue BenmuuuHbl F(6)*G(6)? B oTBeTe 3anmummTe TOJIBKO HATYpalbHOE
YHCIIO.

Pewenue:

Hano:

F(1)=0

G(H)=1

Hisn>2:
Fn)=F(n—-1)+n
G(n)=G(n-1)+Fn-1)

IlocunTaem mociIeIOBaTEILHO.
n=2
F2)=F(1)+2=0+2=2
G2)=G(H)+F1)=1+0=1

n=3
FB3)=FQ2)+3=2+3=5
G3)=GQ2)+F2)=1+2=3

n=4
F4)=FQ3)+4=5+4=9
G@4)=G3)+F3)=3+5=8

n=>5
F(5)=F4)+5=9+5=14
G(5)=G@)+F4)=8+9=17

n==o6
F(6)=F(5)+6=14+6=20
G(6)=G(5)+F(5)=17+14=31

Teneps HyxHO HaiiTu F(6) * G(6):

20 * 31 =620
OTtBer: 620

10



3aganue 2

B typuctudeckom mapke B TOPUCTOM MECTHOCTH MEXIY ITOCTONMPHUMEYATEILHOCTIMU A,
b, B, I', JI, E npono>xeHbl nemexoaHble TPOMUHKU ¢ OJHOCTOPOHHUM HAMPABICHUEM JBUKECHHUS.
B tabmuie ykazano BpeMs (B MUHYTax), HEOOXOIUMOE JUIsl TOTO, YTOOBI MPOWTH OT M3 ITyHKTa
0 CTPOKE B IYHKT 1O CTOJOIY.

A|B|B|T|IO|E
5 10
3 8

4

o || o | >

Onpenenure MUHHMAaJIbHOE BpeMs, 33 KOTOPO€ MOKHO IPOHTH IO TYPUCTUYECKOMY
MapLIpyTy U3 IyHKTa A B IyHKT E, eciu B KaX/J0M IyHKTE, BKJIIOYas NEPBBIA U MOCIEIHUMH,
IIPOBECTU 2 MUHYTHI.

Pewenue:

1. Ilo Tabnuie MOCTPOMM OPUEHTHPOBAHHBIA Trpad), B KOTOPOM pEOpa COOTBETCTBYIOT

JI0poraM, a Beca — BPEMEHU B MUHYTaX.
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2. Bpmmumem Bce BO3MOXHBIE IyTH W3 NyHKTa A B nyHKT E um moacuurtaem Bpems
JBHKEHHUS 110 HUM:
A—->b—->J—>E=5+8+4=17 mun
A—-b—>B—-o>I'—>]—>E=5+3+2+4+4=18 mun
A—-b—->B—->E=5+3+12=20mMun
A->B->T—>—-E=10+2+4+4=20wmun
A—-B—-E=10+12=22 mun

3. MunuManbHOe BpeMs B IyTu cocTapisieT 17 MunyT (Mapuipytr A — b — 1 — E).

4. Tenepp yuTéMm, 4TO y KaXKJ10i TOCTONPUMEUATEILHOCTH HY>)KHO IIPOBECTH 110 2 MUHYTHI.
KonnuecTBo nocemeHHbIX MyHKTOB: 4.
JloGaBouHoe Bpems: 4 X 2 = § MHH.

5. HToroBoe MUHMMAIBHOE BPEMS:
17 + 8 =25 munyra.

OTtBert: 25
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3aganue 3

Kaxko#t Mmuanmanbpabii 00beM naMsTH (B KOaiT) Hy»KHO 3ape3epBUPOBATh, YTOOBI MOKHO
OBLIO COXpaHUTH JHO00E pacTpoBoe M300pakeHue pasmepoMm 640x640 mukcenel Mpu yCJIOBHH,
4TO B M300paKEHUH MOTYT UCIOJIB30BaThCs 256 pa3auYHbIX BETOB? B 0TBETE YKaXKUTE TOJIBKO
eJI0€ YHUCII0 0€3 eAMHULl H3MEPEHHS.

Pewenue:

256 pasnUYHBIX [BETOB —> JUIS KOJUPOBAaHUS OJHOTO THUKCENIS  HYKHO
logx256 = 8 out = 1 Gaiir.

Bcero nukceneii: 640x640 = 409600640x640 = 409600.

O6béM namstu: 409600409600 6Gaiit = 409600/1024 = 400409600/1024 = 400 Koaiir.

Otser: 400

3ananmne 4
Omnpenenure YeTbIpEX3HAYHOE YMCIIO 110 €ro onucaHuio YecTHbIM 4eaoBeKoM U JIryHoM.
UYecTHbIi uenoBek Bcerja ropoput npasay. JIryn Bceraa BpET. OTBET MOSICHUTE.

YecTHBIN UEJIOBEK:

1) Ecnu ot BTOpO# 1Mdps! 4nciIa OTHATH €IUHUILY, TO HOJYIUTCS TPEThs LUdpa yucia.
2) Ecnu paznenuTs nepByro Lugpy Yyucia Ha TPH, TO MOIYUUTCs YyeTBepTas Ludpa yucia.

Jryn:

1) Eciu ot mepBoit nudpsl uucia OTHATH 4YETBEPTYIO LU(DPY uuCia, TO HE IMOIYYUTCS

BTOpas 1udpa guca.

2) llepsas uudpa uncna — He JEBATH.

Pewenue:

[Tockonbky JIryH Bcerna Bper, To U3 ero yrBepxkaeHus «llepBasg uudpa uyucna — He
NIEBATHY, JIelaeM BbIBOJ, uTO nepsas nugppa — 9. M3 yrBepxkaenus YectHoro venoBeka «Eciu
pa3enuTh NepByro UQpy dyKciaa Ha TP, TO MOIYYUTCS yeTBepTas uudpa yuciaay, TOHUMAEM,
yro yerBepras nudpa — 3. [anee u3 yrBepxaenus Jiryna «Ecnu ot mepBoit mudpsl uncia
OTHSATH YETBEPTYIO LUGPY YKCIIa, TO HE MOJYYUTCS BTOopas nudpa yuciaay, JielaeM BbIBOJI, UTO
BTOpas udpa pasHa 6. 1 Tperbio nugpy ycTaHaBIMBaeM U3 yTBepKIeHUs YecTHOro uenoBeka
«Ecau ot BTOpO# LM(pPBI YKMciIa OTHATH €IMHUILY, TO MOJYYHUTCS TPEThs Ludpa uyucia», oHa
nostyyaetcst paBHoil 5. [lomyyaem ueTsipéx3HauHoe yucio — 9653.

OrtBer: 9653

3amanme 5

[IBeTHOE W300paxenue (3 KBagpara), MUKCEIH KOTOPOTO 3aKOJUPOBAHBI C MOMOIIBIO
nBeroBoid mozenu RGB, Moryr ObITh TNpeAcTaBleHbl B BUIE SPKOCTHBIX TMPEICTaBICHUMN
OT/ENbHBIX KaHaIOB. Ha pucyHKax mpencTaBiieHbl SIPKOCTHBIC TpEICTaBlIeHHE MO KaHaimy R
(pucyHnok 1), G (pucynok 2) u B (pucynok 3). M300pakeHne HHBEpTUPOBAIM IO TPEM KaHallaM
RGB, 10 ecTb anroput™m 00pabOTKH BBITIISAIUT CISAYIOMIUM 00pa3oM:

YR :255_YR
YG =255_YG
YB :255_YB

OHpe,Z[CJ'II/ITe OBCTa IIOJIYYCHHOI'O MIBCTHOI'O I/I306pa)KeHI/I}I o KBaJparaMm (cneBa
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HarpaBo), oTBeT 3ammmurte B (opmare (1 — green, 2 — blue, 3 — cyan), Ha3BaHHE ILIBETOB
BBIOMPAETCS U3 COCTABIISIIONTUX BETOBBIX Mojeneid RGB u CMYK.

PucyHor 1

PucyHor 2

PHCYHOK 3

Pewenue:

OtBet: 1-Dblue, 2 — green, 3 — black

3aganue 6
Huke 3anucana nporpamma Ha Python u C++
Python C++
int foo(int n) {
if (n > 2) {
return foo(n - 1) + bar(n - 2);
def foo(n): }
if n > 2: else {
return foo(n - 1) + bar(n - 2) return n - 1;
else: }
return n - 1 }
def bar(n): int bar (int n) {
if n > 2: if (n > 2) {
return bar(n - 1) * foo(n - 2) return bar(n - 1) * foo(n - 2);
else: }
return n * 5 else {
return n * 5;
}
}
HpI/I KakOM MUHHMAJIbHBIM 3HAYCHUU «N», PC3YJbTAT BBIIIOJIHCHUS fOO(l’l) nepecTacT
H3MEHSTCA?
OtBer: 4
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