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BBenenne

Yactoit mnpuumHON y4eOHOM HEycmemrHoCcTH OOydaroumxcs sBIsSeTcs  crabas
c(OPMHUPOBAHHOCTh METANpPEIMETHBIX YMEHHH W/WIM CYyIIECTBEHHBIE IMPOOensl B 0a30BOU
MPEeIMETHON MOATOTOBKE.

JlmarHocTrka OOyYaromuxcs C TPYIHOCTSMH B y4€OHOH IESTEIBHOCTH M TIO3BOJIAT
BBISIBUTH MIPUYUHBI 3aTPYTHEHUI, HATPUMeED:

— cnabast chOpMUPOBAHHOCTh YUTATEIILCKAX HABBIKOB M HABBIKOB pabOTHI ¢ MH(pOpMaLKeH;

— cnabast chOpMUPOBAHHOCTH IJIEMEHTAPHBIX MAaTEMAaTUYECKHX NpPEACTaBICHUN (YyBCTBa
YHClia, IPOCTPAHCTBEHHBIX MPECTABICHUN, HABBIKOB CUETA U T.I1.);

— cnabas chopMHUPOBAHHOCTH HABBIKOB CAMOOPTaHU3AIINU, CAMOKOPPEKIIHH;

— KOHKpETHbIE IPOOJIEMBI B IPEIMETHOM MOATOTOBKE (HEOCBOCHHBIE CUCTEMOOOPA3yIOIINe
AIIEMEHTHI CONEpKaHMs, 0e3 BIaJeHUS KOTOPHIMH HEBO3MOXKHO MOHHMMAHHE CIEIYIOLINX TEM;
cnabo cpopMupoBaHHBIEC IPEIMETHBIC YMEHHUS, HABBIKU U CIIOCOOBI JEATEILHOCTH).

ITo uroram qUarHOCTHKY CKJIAJbIBACTCS COAEpKATeIbHAs KapTHHA MPOOIeM B 00yYeHUN
KaXKIO0ro Kjacca, KOTopas MOKET OBITh B3STa 32 OCHOBY aJ[peCHON KOPPEKTHPOBKH METOIUKU
paboThI yuuTelss ¥ 00pa30BaTEIbHBIX IPOTPAMM.

B 3aBucumocTtH OT pacmpoCTpaHEHHOCTH Cpeau YYEHHKOB Kjacca KOHKPETHOM
po0JieMbl B 0OYYEHHU BBIOUPAIOTCS MHIWUBUAYaTbHBIC WM TPYIIOBBIE (DOPMBI OpraHU3aluu
y4eOHOI paboThI.

B ciyuae BbIiBIeHHS TPOOJIeM € TPAMOTHOCTBIO YTEHUS M HMH(DOPMAMOHHON
rPaMOTHOCTBIO IIe7IeCO00pa3Ho OoJbllle BHUMAHUS YyAENATh paboTe C TEKCTOM Y4yeOHHKa,
JeTaJbHOMY pa300py colepKaHHs BbIIaBaeMbIX 00ydJaroIMMCs 3aJaHNH.

Cucrema paboThl yuuTedsl MOXKET ObITh aKIEHTHPOBAaHA Ha Pa3BUTHE y OOYyYarOMIMXCS
HaBBIKOB CAMOOPTAaHU3AIMM, KOHTPOJIS M KOPPEKIHMH pPE3yIbTaTOB CBOCH JAEATEIbHOCTU
(HampuMmep, MOCPEJCTBOM IOCIIEIOBATEIbHO peaJu3yeMOl COBOKYIHOCTH TpeOOBaHUN K
OpraHu3aliy PA3JIMYHbIX BUJIOB Y4EOHOH NESATEIHHOCTH, MPOBEPKE PE3yJIbTATOB BBHIOJHEHUS
3aJIaHUM ).

WupuBuayanbHble poOeisl B MPEIMETHOM MOATOTOBKE OOYYaroIUXcs MOTYT OBITh
KOMIIEHCUPOBAHbl 3a CYET [OMOJHUTEIbHBIX 3aHSITH BO BHEYPOUYHOE BpeMs, BbIAAUU
00yJaromuMcsl MHIUBUAYIBHBIX 33/IaHUH 110 TIOBTOPEHUIO KOHKPETHOTO y4eOHOTO MaTepuana
K OIpe/ieJIeHHOMY YpPOKY M OOpallleHUs K paHee W3y4YeHHOMY B IPOIIECCe OCBOCHHSI HOBOTO
MaTepuana.

Hannuve onMHAKOBBIX CYIIECTBEHHBIX TMPOOETOB B MPEAMETHONW TMOJATOTOBKE Y
3HAYUTEIHHOTO YHCIa 00yJaromuxcs Kiacca TpedyeT onpeaeeHHO KOPPEKTUPOBKH OCHOBHOM
o0pa3oBaTeNbHOIl MporpamMmbl BIUIOTH 10 (QopMHUpOBaHUS 00pa3oBaTENbHOM MPOTrpamMMbl
KOMIIEHCUPYIOIIETO YPOBHS.

Meroandeckue peKOMeHIanmuu 1o mpenogaBaHuto uHbopmatukn u  HMKT B
00pa30BaTEeNbHBIX OpraHU3alMsIX C BBICOKOW J0Jei OOydJalommMxcsi C pUCKaMH ydeOHOU
HEYCIENTHOCTH BBICTPOCHBI Ha OCHOBE aHallM3a MpoOJieM MOATOTOBKM ydacTHHKOB EI'D,
OalaHCUpPYIOIIMX Ha TpaHU MPEOJOJIEHUS  MUHUManbHOro Oamna. Pexomenpmauuu
OpUEHTHPOBaHbl Ha OpraHHM3aIMIo0 MpenojaBaHus y4eOHbIX mpeameroB B 10-11 kmaccax u
YUUTBIBAIOT crennuKy ydeOHOro mpeamera. PekoMeHmamum cozaepkaT B cebe MOAXOIbl K
KOPPEKTUPOBKE METOJUKU PaOOTHl yUUTENSI-IPEAMETHHUKA, COBETHI IO OPraHU3alliy MOTOTOBKU
k EI'D.



1. Onucanue mpo6aeM B 00pa3oBaTeIbHOM MOATOTOBKE 00y4ar0IINXCs,
0aJJaHCHPYHOIIMX HA TPAHU NMPEOI0JIeHNSI MUHMMAJIBHOTO 0asiia

B 2020 r. B ocHoBHOM niepuoge EI'D no undopmatuke nu UKT npunsuiin ygactue okoso

83,6 Teic. yenmoBek. B Tabn. 1 mpuBemeHO pacmpeesieHHe TECTOBBIX 0ayuioB, HaOpaHHBIX
y4acTHUKaMHU dK3aMeHa [1].

Tabmmma 1

Jnamnazon

TECTOBBIX 0-20 21-39 40-60 61-80 81-100
6amuioB

% y4acTHUKOB,

HaOpaBIINX

Oan 5% 8% 31% 37% 19%

(oxpyrieHo 1o
1IEJIBIX)

OTO pacnpeneneHue SBISETCS THUIWYHBIM A pAja IMOCIEAHMX JIET M, OYEBUIHO,
OTPaKaeT CIEKTP YPOBHS MOJATOTOBKH YUYAaCTHUKOB 3K3aMEHA.

Munumansaoe konudyectBo 6amnoB EI'D mo mndopmaruke u MKT, nmoarsepkaatoriee
OCBOCHHME BBIITYCKHUKOM OCHOBHBIX 00II€00pa30BaTeNbHBIX HPOTPaMM CpEIHEro oOIIero
00pa30BaHus B COOTBETCTBUU C TpeOoBaHUAMU DenepanbHOr0 KOMIOHEHTA rocy1apCTBEHHOIO
00pa3oBaTeNLHOTO CTaHAapTa cpeaHero (MOJHOro) oOmero oOpa3oBaHUs, COCTaBISET
40 TtectoBbix OamioB mo 100-0aymbHON MHIKajge, YTO COOTBETCTBYET 6 MEPBUYHBIM Oasljgam.
Takum 00pazom, HE MPEOO0IeTd MUHUMAIbHON TpaHuibl 11% y4yacTHHKOB, KpOME TOTO, €Il
32% y4yaCTHHUKOB IpPEOO0JIEIM MHUHUMAJIbHYIO TpaHHUIly, HO HaOpamu He Oosiee 60 TECTOBBIX
0a/utoB, 4YTO BpsSA JIM TO3BOJIIET WM pAcCUUTHIBATh Ha YCIENIHOE TMOCTYIJICHHE Ha
BOCTpeOOBaHHBIE CIIENIMATBHOCTH (HAMIPABIIEHUS TOATOTOBKH) B BEAYIIHE BY3bI.

Bonee neranpHyI0 KapTHHY CIEKTpa YPOBHS IMOJITOTOBKH YYaCTHHKOB JK3aMeHa JaeT
rpaduk pacupeneneHus nepsuyHbIx 6amioB B 2020 r., npuBeAeHHBIN Ha puc. 1.

N

|||IIIIIIIIIIIIIIIIIIIIIIIIIII||-

Lo e LT

Puc. 1. I'paduk pacripenenenusi mepBUYHBIX 0aIOB

Kpacnas 30Ha rpaguka cOOTBETCTBYyeT auamna3zoHy 0-5 mepBUYHBIX OajlioB, T.e.
pe3yibTataM YYaCTHUKOB, HE IPEOA0JIEBIINX MUHUMAJIbHON IPAHHULIBI.

MOXHO BBIICTUTh YeTbIpe TPYHNbl SK3aMEHYeMbIX C PAa3JIMYHBIMH YPOBHSAMHU
noAroToBku. X kpaTkas xapakTepucTHKa NpuBeeHa B Ta0I. 2.

Tabmuna 2
VYposenb | IlepBuunsblii | TecToBbIi
I'pymnma XapakTepucTUKa
MTOITOTOBKH Oan Oamn
1 Kpaitne 0-5 0-39 B »srToli rpynme ycBOEHHME OCHOBHBIX
HU3KUN MOHSITHIA ¥ CITIOCOOOB JESITEILHOCTH HIDKE

3



MHWHHUMAJIbHO BO3MOKHOI'O YPOBHA

40-60

Jnst 3TOM Tpynnbl TUMUYHO BBIMOJHEHUE
OoyiblIE dYacTH  3aJa”Huii  0a30BOrO
YPOBHSA H MEHBUIEH YaCTH 3aJaHHI
MOBBIIIEHHOTO YPOBHS CJIOKHOCTH, YTO
MO3BOJISIET caenaTh BBIBO/T 0
CUCTEMAaTHYECKOM  OCBOCHMHM  Kypca
WH(POPMATHUKH, B KOTOPOM T€M HE MEHee
€CTh CYIIECTBEHHbIE MPOOEIIBI

61-80

I'pynma  ycnemHo — cmpaBisiercs €
3aJaHUsIMU  0a30BOro YpOBHS, OoOJjbIleH
YacThlO0 3aJaHUN TIOBBIIIEHHOTO YPOBHS
CIIOHOCTH M OTICIBbHBIMHU 3a/laHUsMU
BBICOKOTO  YPOBHS  CIIOXKHOCTH. Y
9K3aMEHYEMBIX chopmupoBaHa
IIOJIHOLICHHAs CUCTEMA 3HAHWUM, YMEHUN U
HaBBIKOB B 00JacTH HMH(POPMATHUKH, HO
OTHENbHBIE ~ TEMbl  YCBOGHBI  UMHU
HEJO0CTAaTOYHO TIITyOOKO

2 bazoBerit 6-16
3 Xopomuii 17-27
4 Bricoxkuii 28-35

81-100

Haubonee  moaroTtoBieHHas — rpymma
yuacTHUKOB EI'D, cucteMHO M TriayOoko
OCBOHMBILUX coJepKaHue Kypca
MHPOPMATUKU. YBEPEHHO CIPABISIETCS C
3aJaHUsIMH  0a30BOr0 M TOBBIIIEHHOTO
YPOBHEH CIIOKHOCTU M OOJbIIEH 4acThiO
3a/laHuil  BBICOKOT'O YPOBHSI CIJIOKHOCTH,
JEMOHCTPUPYET AHATTUTUYECKHE HABBIKU B
BBIITIOJTHCHHUH 3aHaHHﬁ, B KOTOPBIX OT
y4acTHHKa 9K3aMeHa Tpebyercs
HCﬁCTBOBaTB B HOBBIX JIIsL HETO
CUTYaIMSIX

Ha puc. 2 nmpencraBineHa auarpaMma, JI€MOHCTPUPYIOIIAs pacHpesesieHHe yYaCTHUKOB

no rpynnam noarotosku B 2020 r. (B %).

Pacnpegenexd«e rpynn Gannoe

1
10,4

3 q

16,5 19,2

Puc. 2. I'pynnsl yaactHukos EI'D ¢ pa3nuuHbIM ypOBHEM NOATOTOBKU




Henpto AaHHBIX METOAMYECKUX PEKOMEHAALMN SBISETCS BBbISIBICHHE MpOOJIEM B
0o0pa3oBaTeNIbHOW MOJTrOTOBKE OOydYaroIMXcs BepxXHeW 4YacTu rpynmbl 1 M HIDKHEH wacTu
rpynmnsl 2 Ha OCHOBaHUM pe3yibTatoB EI'D, a Takke MeToanyeckas NOMOIIb B UX MPEOI0JIECHUN.
Ha puc. 3 mnoka3zaHbl pe3ysbTaThl BBINOJHEHHA 3aJaHUM C KpaTKMMHM OTBETAMH
Y4aCTHUKaM 9K3aMEHa C Pa3JIMYHbIM YPOBHEM MOJATOTOBKH.
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Puc. 3. BeinonHeHue 3a1aHuil ¢ KpaTKUM OTBETOM ydacTHUKaMu EI'D ¢ pa3nuyuHbIM ypoBHEM

HOATOTOBKHU

Bunno, yto y rpynn 1 u 2 oOyyaromuxcsi HauOoJblIue 3aTPyAHEHUSI, XOTS U B pa3HOU
CTETEeHH, BBI3BAIM 3aJaHUSI C KpaTKUM oTBeToM 2, 6, 9, 10, 11, 12 6a30BOro ypoBHS CIOXKHOCTH
Y TIPAKTUYECKH BCE 3aJ[aHUs TTOBBIIICHHOTO YPOBHS CJIIOKHOCTH, 32 HCKITIOYEHUEM 3a1anust 15.

B Tabnune 3 mpuBeneHa BbLIEpKKA M3 CleNU(UKAIMKA dK3aMEHAIIMOHHONW padOThI IS
3THUX 3aJaHUM.

Tabmuua 3
Ne [Tposepsiemble TpeOoBaHUS (YMEHHS) Konbt Kogs! npose- | YpoBeHb
poBepsi- psIeMBIX CIHOX-
EMBIX 3JIEMEHTOB HOCTH
TpeOoBa- | copepXKaHus | 3aJaHus
HUI (o KBC)
(ymenmit )
o KT
2 | YMeHHe CTPOUTH TaOJIUITBl ICTUHHOCTH U JIOTHYECKHAE CXEMBI 1.1.6 1.5.1 b
6 | ®opmanpHOE UCTIOTHEHUE AITOPUTMA, 3aIFCAHHOTO HA €CTECTBEHHOM 1.1.3 1.6.1/ b
SI3bIKE, WM YMEHHME CO3/1aBaTb JIMHEWHBIM  alroput™M  JUIs 1.6.3
(hopMaIbHOTO MCHOJHUTEINS C OTPaHMYEHHBIM HA0OPOM KOMaH|
9 | YMeH#ue onpeaensiTh CKOPOCTh Nepeadd HHPOPMAIIUH TIPU 33 JaHHON 1.3.1/ 1.1.4/ b
MPOIYCKHOW CIIOCOOHOCTH KaHalia, 00beM MaMsITH, HEOOXOIUMBbIH IS 1.3.2 3.3.1
XpaHEeHUs! 3ByKOBOH U rpaduueckoi mHpopMauu
10 | 3HaHMe 0 METOAAX U3MEPEHHUs KONNYecTBa HHHOpMALIUH 1.3.1 1.1.3 b
11 | YMeHMe UCIIOTHUTD PEKYPCUBHBIN alIrOPUTM 1.1.3 153 b
12 | 3Hanue 0a30BBIX IMPUHIMIOB OPraHU3alMd U (YHKIHMOHUPOBAHUS 2.3 3.1.1 b
KOMITBIOTEPHBIX CETeH, aipecaliiu B CETH
13 | YMeHMe N0ACUNUTHIBATh HH)OPMALIMOHHBIA 00beM COO0IIeHH S 1.3.1 1.1.3 II
14 | YMeHHe HCIOMHUTH alrOpUTM I KOHKPETHOTO WCIIOJHHUTENS C 1.2.2 1.6.2 I1
(uKCHpOBaHHBIM HA0OPOM KOMaH]{
16 | 3HaHMEe NO3UIIMOHHBIX CUCTEM CUUCIICHHS 1.1.3 14.1 I1
17 | YMeHue oCyIIeCTBIATh NOMCK H(popManun B cetu MHTEpHET 2.1 352 I1
18 | 3HaHMEe OCHOBHBIX MOHATHH M 3aKOHOB MAaTEMAaTHUYECKOH JOTHKH 1.1.7 1.5.1 I1
19 | Pabora ¢ MaccuBamH (3aIl0JHEHHE, CYMTHIBAHHE, TIOUCK, COPTHPOBKA, 1.14 1.5.2/ I




MacCOBBI€ OTIEpaITuH U TIp.) 1.5.6
20 | AHanu3 aNropuUTMa, CONEPKAIIETO UK U BETBICHHE 1.1.4 1.6.1 1T
21 | YMeHue aHAIM3MPOBATH MPOTPaAMMY, HCIIONB3YIOMIYIO MPOLEAYPHl U 1.1.4 1.7.2 II
hyHKIIMH
22 | YMeHne aHaIN3MPOBATh PE3YIbTAT HCIIOJHEHHUS alTOPUTMA 1.1.3 1.6.2 1T

Ha puc. 4 moka3aHbl PE3yJIbTaThl BBIIIOJIHCHUSA 3a,[[aHHI>i C PAa3BCPHYTbIM OTBCTOM
Y4aCTHUKaMH 5K3aMCHa C pa3JIMYHbIM YPOBHEM IMOATOTOBKH.
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Puc. 4. BeimonHeHue 3a1aHuil ¢ pa3BepHYTHIM OTBETOM yyacTHUKamMu EI'D ¢ paznuuHbiM
YPOBHEM IOJATOTOBKH

W3 pucyHka BHOHO, 4YTO rpynna 1 COBEpIIEHHO HE CIpPaBUIach C 3aJaHUSAMH C
pa3BEpHYTHIM OTBETOM M, KaK IIOKa3blBa€T NpPAKTHKA MPOBEPKU 3K3aMEHAIMOHHBIX pPaloT,
CKOpee BCEro, He MpHUCTyMnaja K UX BBINOJHEHHIO. HeOonbIIoil MpOIeHT 3K3aMEeHyeMbIX W3
rpynmbl 2 BBITOJIHWI HanboJiee MpoCThIe 3aaHUsI C Pa3BEPHYTHIM OTBETOM 24 u 26.

Pesynbratel EI'D mno wundpopmaruke u HWKT xoppenupyior ¢ pesyibTaTamu
HanmonansHoro uccienoBanus kadyecTBa o0pa3zoBaHus B cepe MHPOPMAITMOHHBIX TEXHOJIOTUI
B YaCTH OOIIMX MCCIIETyeMbIX KOMIIETEHIINIH, 0COOEHHO allTOPUTMHUKH [2].




2. OcHOBHBIE HATIPABJIEHUSA PA0OTHI €O ¢J1a00 yCIeBAIUMH 00yYAIIMMHUCH

PyKOBOJCTBYSICH KOMIUIEKCHBIM MOJXOJOM K PEIICHHIO MpoOJIeMbl HEIOCTATOYHOM
YCIIEBAEMOCTH, MOKHO BBIACIWUTL CICAYIOMIUMC OCHOBHBIC STallbl I/IHI[HBI/II[yaHBHOﬁ pa6OTI)I CcO
c1abo yCreBaroIuMK 00y IatOIIMMHUCS:

® JMarHoCTUKa C()OPMHUPOBAHHOCTU YHHUBEPCAIBHBIX yUCOHBIX ACHCTBUI U CTETICHU
OCBOCHHSI 3JICMEHTOB COJCp)KaHHs Kypca MHPOPMATHKH U CMEKHBIX YUCOHBIX
AUCHUIUIMH, B IEPBYIO O4YCPCAb MATCMATHKHU, BBIABJICHUC CTCIICHU MOTHBALIUU K
y4eOHOM IeATETBHOCTH U MPUYUH €€ CHIDKCHHUS, €CITH TAKOBOE HAOII0IaeTCs;

® [UIAaHMPOBaHUE paOOTHI IO MPEOAOJICHUIO BBIABICHHBIX MPOOJIEM C yYeTOM
WHIUBUYATHHBIX 0coOeHHOCTEH oOyJarorerocs, (dhopmupoBanue
WHIUBHYIbHON 00pa30BaTeIbHOMN TPACKTOPUHU U3yUeHHS HH()OPMATUKY;

e peanu3aiis HAMEUYCHHOTO IUIAHA W aHAJIW3 pEe3yJIbTaTOB €ro IMOA3TAIHOTO
BBITIOJTHCHUA.

O} dexTuBHBIM MOAX0AOM K OO0YUYEHUIO €1a00 YCIEBAIIIUX SBISETCS MOCTENEHHOCTH
M3y4EeHUs HOBOT'O MaTepHala, BKIJarolas B ceos:

® CHIDKEHHE TeMIla MoJAayu HOBOTO yueOHOro MaTepuarna;

® JICKOMIIO3ULIUIO JIEMEHTOB COJEP/KAHUS;

® [I0O3TAlHOCTh BBIMOJHEHUS 3aJaHUM C HCIOJIB30BAHMEM IPOMEKYTOUHBIX
«TOABOJALINXY» YIPAXKHEHUM, B KOTOPBIX HE HYKIAIOTCS 00Jiee MOArOTOBICHHbIE
oOyJaromuecs;

e 0co00e BHUMaHHUE K TIOBTOPEHUIO U 3aKPETICHUIO KaXKI0T0 OCBOCHHOTO HJIEMEHTA
yueOHOro MaTepuana, oOOecHeurBallee YCTOWYMBOCTh CPOPMUPOBAHHBIX
3HAHUW U KOMIIETEHLUHN.

JInist TOBBIIEHWS MOTUBALMK cla00  yCreBaromMX OOYYarolMXCs PEKOMEHIyeTcs
UCIIOJIb30BaTh TEMAaTUKy 3aJaHui, OJNM3KYyI0 K HX I[IOBCEJIHEBHOM JKU3HHM, K HX JUYHBIM
MO3HABATEIbHBIM UHTEPECAM, N0 BO3MOKHOCTH MCIOJIb30BaTh UTPOBYIO (hOPMY 3aHSTHIA.

Tak, Harpumep, MpU U3yYEHUN TeM «IJEKTPOHHbIE TaOnuIbD», «M3MepeHne KoluuecTBa
uHpopmam», «AITOPUTMBI U TPOTPaMMbBD» MOXKHO HCIIONB30BaTh MaTepHallbl IPOEKTa
«®DuHaHCOBasi TPaMOTHOCTH B MH(popMaTuke» [3].

Hwxe npuBeneHsl npuUMepbl 3aaHuil 0a30BOr0 YPOBHSI CJIOKHOCTH W3 MaTepuaioB 3TOTO
MPOEKTAa 110 YKa3aHHBIM TEMaM.

Duepzonompedienue db1moewvix npuOGOPOE
YciaoBue 3aaaum.

B snexTponHyto Tabnuily BBeeHa HH(POPMAIUS O OBITOBBIX XOJIOAHIBHHKAX C 00hEMOM
xonouibHON Kamepsl oT 130 mo 250 muTpoB, 00beMOM MOPO3WIBHOTO oTheneHus ot 30 1o
100 mutpoB. Kpome Toro, B Tabimile ykazaH kjiacc dHEprodpdeKTUBHOCTH mpuodopa (A+++,
A++, A+, A, B) u undopmamnusi mpou3BOAUTENST O TOAOBOM 3HepromnorpedieHun. Bcero B
tabnuue 125 3anucei.
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Ha ocHoBaHuu maHHBIX Ta6J'II/II_ILI HauauTe ciaeayromiee.

1. OOmee KOMMYECTBO XONOAMIBHUKOB B kiacca sHeproaddextuBHoctu. OTBET
3anuImuTe B staeky GS.

2. CrouMoCTh XOJIOAWJIBbHHKA Kjacca B ¢ HamMenbmMm sHepromorpedienueM. Ecim
TaKUX XOJOIUIHHUKOB HECKOJIBKO, BRIOEPUTE HAMMEHBINYIO 1ieHy. OTBET 3aNMuIInTe B
sueriky GO.

3. T'omoBoe sHepromorpelieHne Ka)XJ0ro XOJIOAWIbHUKA Kiacca B B mepecuere Ha
100 nutpoB mone3Horo oobema. PopMyiy s BBIUYUCIECHUS 3TOW BEIMYMHBI JUIS
nepBoro npubdopa anumuTe B stueiky G7.

Pa3zmep euoeoponuxa
YciaoBue 3aaaum.

Jlnsa oxpanel goma VBaH ycTaHoBUN Kamepy BuaeoHaOmoneHus. Kamepa umeer
paspemienue 1024 Ha 768 Touek, ¢ riyOuHOI 1BeTa 24 OuTa Ha TOuKy. Bueo 3amuceiBaeTcs Ha
SD-kapTy B KauecTBe C)kaToro Buaeodaiina, pazmMep KOTOporo paseH B cpenHeM 1/30 ot obuiero
pa3mepa MoCiIeJ0BaTeIbHOCTH KAIPOB KaK pacCTPOBBIX N300PaKEHHH.

Kakoii pazmep nmeer Buaeopoiuk untenbHocThio 300 cexynn? OTBET yKakuTe B MeradaiTax ¢
OKPYTJICHHUEM JI0 LIEJI0T0 YKCIIa B OOJIBIIYIO CTOPOHY.

Banuonocms nomepa xapmuot
3aaua nMeeT 0a30BBIN YPOBEHb CIIOKHOCTH TSI IIEPBOTO 3aaHUS U BEICOKHUH /1T BTOPOTO.

YcioBue 3aga4n.

Urobbl mpu mepeBoAax Ha KapTy JIOOU pexe omubanuch B HOMEpe, 3THU HOMepa
KapTO4YEeK MMEIOT HECKBO3HYI0 Hymepauuto. Homepa noguusstoresa anroputMy JlyHa, KOTOpBIN
ompezenseT OMMOKN BBOJA OJHOW HEMpPaBUIBLHOW IUGPHI, a TakKe MOYTH BCE MEPECTaHOBKU
cocenHux nudp, 3a uckirodeHneM nepecranoBku 09—90 umu o6parnoit 90—09.

Jns Toro 4toObl ONMpenenuTh KOHTPOJIBHYIO CYMMY B COOTBETCTBHM C ajroputMmom JlyHa
HE0OXO0JMMO BBITIOJHUTH CIEAYIOLIEE.

1. [IponymepoBaTh Bce IUGPHI cripaBa HaneBo, HaunHasi ¢ 0.

2. Bee nmudpsl, crosmue Ha 4eTHBIX mo3unusx (0, 2, 4...), IpOCYMMHPOBATH.



3. Bce umpsl, cTOsAmME HAa HEYETHBIX IMO3UIMIX, YMHOXUTh Ha 2. Ecnm mpousBeneHue
JBy3HAYHOE, TO BBIUECTh 9, B MPOTUBHOM cllyuyae pe3yJbTaT OCTaBUTh 0e3 M3MEHEHHS.
[IpocymmupoBaTh NOIyYEHHbIE YHCTIA.

4. CJ10XMTb CyMMBI U3 ITyHKTOB 2 1 3.

5. Ecnu octarok ot aenenust Ha 10 paBeH HyJ10, TO HOMEP KapThl KOPPEKTHBIN (BaJTHIHBIN).

Bank Name

1234 5k78 H987H Su3ID
1234 v

e L2/ 59
IVAN PETROV

CoriacHo JaHHOMY alITOPUTMY MPOBEPHTE KAPTOUKY (CM. PUCYHOK) Ha BAJIUTHOCTh. Kak
MO>KHO MU3MEHUTH €€ TOCIICTHION TGPy, YTOOBI OHA CcTajia BaJUuIHONU?

3. Opranun3anus y4eOHOM 1esiTeJJbHOCTH

PaccmotpuM npuMepsl peanu3aly ONMKMCAHHOTO BBILIE MOAX0AA B KOHTEKCTE OCBOCHMS
00ydJaromMMuUCsS JJIEMEHTOB COJIEp)KaHUsl Kypca HMH(POPMATHUKH, IPOBEPSIEMBIX 3aJaHUSIMU
6a3oBoro ypoBHs cinoxHoctd KUM EI'D [4], [5], [6].

3aganusa JuHMM 1 T[pOBEpsIOT 3HAHUE O CHCTEMax CUUCICHUS U JBOMYHOM
npeAcTaBIeHUH HHGOpMAIMH B TaMsITH KommbloTepa. C 3tum 3aganueM B 2019 1. cipaBuinch B
cpenHeM 45% pK3aMEeHyEMBIX U3 TPYMIIHI 1.

JInst  ycmemHoro — BBIMOJHEHWS  3aJaHUi MO0  JaHHOM  TemMe  HeoOXoaumma
c(OpPMUPOBAHHOCTh 3HAHHS O TMO3UIMOHHBIX CHUCTEMaxX BOOOIIE W JIBOMYHON CHCTEME B
YaCTHOCTH ¥ HABBIKOB MEPEBOJIA LIEJIBIX YUCEI U3 JTBOUYHOW CUCTEMBI CUUCIICHUS B AECATUYHYIO
U 00paTHoO.

CpopMUpPOBAHHOCTh CIEAYIOMIMX D3JIEMEHTAPHBIX 3HAHUW M YMEHHH IO JITOM Teme
00€eCIeYnT BHICOKYIO BEPOSITHOCTD YCIICIITHOTO BHITIOTHEHUS 33 TaHUS

® yYMEHHE MPOU3BOJUTH BBIUYUCIICHUS 1O (OpMYyJie TIEpeBOIa IENIbIX YHCEN B JCCATHUHYIO
CHCTEMY CUHCICHHS: A= dpP" + @uyP"" + @uap" " + .. +ayp’ + app’, roe p -
OCHOBaHUE CUCTEMBI CUUCIICHHUS, Aply—_1Ay-2...A 109 — 3ATUCH Uncia A nudpamu a;;

® YyYMEHUE MEPEBOAUTH YHCIA W3 JECATUYHOW CHUCTEMBI B CHUCTEMBbI CUHMCIEHUSA C
OCHOBaHHEM 2, 8, 16;

e 3HaHWE 3HAYCHUH cTereHeH yrcna 2 10 10-i cTeneHn BKIIFOUYNTEIIHHO,

e 3HAaHWE 3alMCH LENbIX JAECATHYHBIX uyucen oT 0 o 16 B cucreMax CYHUCIEHHS C

OCHOBaHMAMH 2, 8, 16;

® yMEHHUE ONEPUPOBATH JBOUYHBIMH TETpPAJaMU U TPUAJAMH IIPU MEPEBOJE U3 JBOMYHOU
CHCTEMBI B IECTHAANATEPUIHYIO U BOCBMEPUIHYIO U OOpaTHO;

® YyMEHHE BBINIOJHATH CIOXXKEHHWE U BBIYUTAHHE CTOJIOMKOM 4YHCENl B JIBOMYHOM,
BOCBMEPUYHOM M MIECTHAALATEPUYHON CUCTEMAX CUMCIICHHS IO AHAJIOTUH C IECITUYHOM.



[TepeBenute unciio 463 13 BOCBMEPUYHON CHCTEMBbI CYUCIICHUS B ACCATUIHYIO.

Pemenne:
[TpuMeHMM yKa3aHHYIO BhIIIE (OPMYITY:
arp’ + app’= 48" +6-8°=38
OTtBer: 38

IIpumep 1.2.

[TepeBectr uncio 38 B IBOMYHYIO CUCTEMY CUUCIICHHSI.
Pemenue:

38:2 = 19 (ocrarok 0), cnegoBarenbHO ay =0

19:2 =9 (ocrartok 1), cnegoBatenbHo a; = 1

9:2 =4 (ocratok 1), cnegoBarenbHo az = 1

4:2 =2 (octarok 0), cnegoBaTenbHO az =0

2:2 =1 (ocrarok 0), cnenoBaTenbHO ay =0

1:2 =0 (ocrarok 1), cneqoBaTenpHO as = 1

Brimummem pe3ynerar: asaqazazaap, T.. 100110,.
OtBet: 100110,

IIpumep 1.3.

[TepeBenute uncno 1101010010101, B mecTHaAATEPUYHYIO CUCTEMY CUUCIICHHUSI.
Pemrenne:

Crpynnupyem 1u@psl o 4erBepkam (TeTpajam), AOIKMCAB CleBa HYXKHOE KOJIUYECTBO
HYJICH:

0001 1010 1001 01015; conmocTaBUB KaX101 TeTpaie MECTHAAIATEPUIHYIO PPy, TOTYUHM:
1 A 9 5= 1A%
OtBet: 1A954

Ipumep 1.4.
Borunciure cymmy 101, 11, 0TBET 3anUIINTE TOXKE B IBOUYHON CUCTEME CUUCIICHUS

Pemenmne:
170 1,
11,
1 0 0 0,

3Be3q0ukoi (*) 0003HAaUeH MepeHOC EAMHMIIBI M3 MIIAJIIET0 pa3psiia B CIeIyIONIHi
CTapUIni.
Otget: 1000,
[Tpumep 3ananus nunuu 1 KM EI'O.
CKOJIBKO CYyIIECTBYET HATypaJbHBIX YHCEN X, JUISI KOTOPBIX BBIMOJHAETCS HEPAaBEHCTBO

10011011, <x < 1001111157
B oTBeTe yKa)KHUTE TOJIBKO KOJIMYECTBO YUCEJI, CAMH YUCIIA IMUCATh HE HYXKHO.
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Pemenne:

KonnuecTBo HaTypaabHBIX YHCEN X, YIOBJIETBOPSIOMINX YCI0BHIO A < x < B paBHO
B-A-1 (npu ycnoBuu, uto A<B) u He 3aBHUCUT OT CHCTEMBI CUUCIICHHS, B KOTOPOW 3aIriCaHbl
qucia.

Hatiném paznocts urcen 10011111 u 10011011, BerauTast CTOIOUKOM:

1001 1111,

1001 1011,

00000100,
Utak, B-A—-1=100-1=4-1=3

Ortser: 3

ITpu pabote co cnabo ycrneBaromMMU 00y4YarOIIUMUCS CIEAYEeT YUYUThIBAaTh, YTO 4aCTOU
OPUYMHOM HEBEPHOro BbINOMHEHWS 3amaHuid Tuna JjuHun 1 KHUM  EI'D  sBastorcs
apu(pMeTHUeCcCKue OMNUOKH, TOITyCKaeMble U3-32 HEBHUMATEIbHOCTH.

3agaHusi JUHUM 2 TPOBEPAIOT YMEHHUE CTPOUTh TaOnuibl UCTUHHOCTU. C 3TUMHU
3aJaHusIMHU cripaBmiioch MeHee 10% oOyuarommxcst u3 rpymnmsl 1 u okono 50% u3 rpymnms! 2.

Jligs  ycHemiHoro  BBIMOJIHEHWS — 3aJaHUil 1O  JaHHOM  TemMe  HeoOXxoauma
c(OPMHUPOBAHHOCTh ~ 3HAHUH O (HOPMYITHPHOM U TAOJUYHOM TIPEICTABICHUU JIOTHYCCKHX
BBIPAKECHUI.

ChopmMupoBaHHOCTH CIEAYIONIUX SJICMEHTAPHBIX 3HAHUHW W yMEHHH MO ITOW TeMe
00ecnevnT BHICOKYIO BEPOSITHOCTh YCIIEUTHOTO BBITIOJTHEHUS 3aJaHUS:

® 3HaHUE JIOTMYECKUX 3HA4YeHWH (MCTHHA, JIOXKb), OCHOBHBIX JIOTUYECKHX Olepanui
(oTpunanue, KOHBIOHKITUS, TU3BIOHKITNS, UMITUKAIIHS, TOXKICCTBO);

e 3HaHWE MPABHJI 3alHMCHU JIOTUYECKUX BBIPAKEHUH, MOPSAKA BBIMOIHEHUS (IPUOPUTETA)
OIepaLHii;

® YMEHHE BBIYUCIATH JIOTUYECKUE BBIPAKEHUS IMpU 3aJaHHOM HaOope 3HauYeHui
MepEMEHHBIX;

e 3HaHWE OCHOBHBIX 3aKOHOB aJreOphl JIOTUKH (MEPEMECTHUTENbHBIE M COYEeTaTeNbHBIC,
pacnpenenuTenabHble, IOTJIOLIEHUS, HENPOTHUBOPEYMs, MCKIIOYEHHOTO TpPETHEro,
JIBOMTHOTO OTpHUIIAHUS, 3aKOHBI ¢ Moprana) U yMeHue npeoOpa3oBbIBATh JIOTUYECKUE
BBIPAXXEHUSI C UCIIOJIb30BAHUEM ITHX 3aKOHOB;

e 3HaHHWE TaOJIUIl UCTUHHOCTH JIJISi OTPUIIAHUS, KOHBIOHKIIUU, TU3BIOHKIIUN, UMIUTHKAIIAH,
TOKJIECTBA;

e [IOHMMaHHE B3aMMOCBS3M MEXAY JBOWYHBIMM KOJaMU M TOCIEJ0BATEIbHOCTHIO
3HAUEHUHN JIOTMYECKUX IEPEMEHHBIX M YMEHHUE HCIOJIb30BaTh €€ Ul NepeuHCICHUS
BCEBO3MOXKHBIX HAOOPOB 3HAUYECHUH JIOTHUECKUX MEPEMEHHBIX TaHHOTO BBIPAKEHUS;

® yYMEHHE CTPOUTH TaOJHIIBI HCTUHHOCTH IO 33IaHHOMY BBIPA)KEHUIO.

Jlns  BbIpaOOTKM UM 3aKpeIUIeHWs 3THUX DSJEMEHTapHbIX YMEHUH pPEKOMEHIyeTcs
MCIIOJIb30BaTh POCTHIE YIIPAKHEHUS CIEAYIOLUINX THUIIOB.
IIpumep 2.1.

Haiinure Bce 3HaueHHsT NEpPEMEHHBIX, NMpPU KOTOpbIX Bblpaxkenue A V —B V C
npuHUMaeT 3HaueHHe 0 («WIOKBY).
Pemenune:

W3 onpeneneHus omnepanyu JIOTHYECKOTO CIOXEHHs (AM3BIOHKLIMHU) CIEAyeT, YTO
yYKa3aHHOE BBIpa)KEHUE JIOKHO (TMpuHUMaeT 3HaueHue () Torna M TONBKO TOrja, KOrjaa Bce
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sgornyeckue ciaraemeie: A, 7B, C — noxusl. Eciii XoTd Obl OJHO M3 ATUX cJIaraeMbIX OBLIO
WCTHUHHO, TO U BCe BhIpaxkeHue ObLI0 UCTHHHO. UTak, A = 0, "B = 0, C = 0. Ilo onpeneneHuo
onepanuu otpunianus —B = 0 Toraa u TonpKo Toraa, korga B = 1.

OtBer: A=0,B=1,C=0

IIpumep 2.1.

Haiigure Bce 3HaueHHs NEPEMEHHBIX, TPU KOTOPbIX BelpaxkeHue A V —B V C npuHumaer
3HaueHue 0 («I0KbY).
Pemenue:

W3 onpeneneHus omnepanuu JIOTHYECKOTO CIOXEHHUS (AM3BIOHKIMHU) CIEAyeT, YTO
yKa3aHHOE BBIpaKEHUE JIOKHO (mpuHUMaeT 3HaueHue () Torna M TONBKO TOrja, KOrja Bce
noruyeckue ciaraembie: A, B, C — noxHbl. Eciu XoTst Obl OJHO U3 3TUX CllaraeéMbIX ObLIO
HMCTUHHO, TO M BCE BhIpakeHue Obl10 uctunHo. Utak, A = 0, 7B = 0, C = 0. [1o onpenenenuto
onepauuu orpuuanua ~B = 0 Toraa u Toapko Toraa, korna B = 1.

OtBeT: A=0,B=1,C=0
IIpumep 2.2.
3anoiaHuTe TabauIy HCTUHHOCTU

A|B| AVB | "AA—B
00
011
0
1
Pemenue:

OnpenenuM OpoINylHIeHHbIE 3HAYEHUs MEpeMEeHHbIX A W B, umcxoas w3 Toro, 4ro B
Ta0IHUIe UCTUHHOCTH JIOJDKHBI OBITh PACCMOTPEHBI BCE BO3MOXKHBIC HaOOpPHI IEPEMEHHBIX U HE
JIOJDKHO OBITH TTOBTOpSFOIIMXCS cTpoK. Hepocrarorue Hadopsl: 01,+1 = 10, m 10,+1 = 115.

Takxum 00pa3omM, HY>KHO 3aTIOJTHUTH 3HAYEHUSMHU BBIPAKCHHUH CIIETYIONTYIO Ta0JIHILY.

A|B| AVB | TAA-B

01]0
0] 1
10

HOHLSYHCL OIpCACIICHUAMUA onepaunﬁ OTPpULAHUA U JU3BIOHKIIMU, UMCCM:

A|B|AVB | "TAAN—B
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BosmoskeH u qpyroii crocod pelieHus ¢ UCob30BaHueEM 3akoHa e Moprana. [IpeoGpa3yem
BBIPOKECHHE B IIPABOM CTOJIOIE B COOTBETCTBHH C 3TUM 3akoHOM: —A /\ "B = — (A V B). Takum
o0pa3oM, 3HAYEHUS B MPABOM CTOJIOIE TOTYYAIOTCS MPUMEHEHUEM OIEpallMd OTPUIAHUS K
3HAYEHUSIM COCEHMX CJIeBA SYEEK TaOIHUIIbL.

[Tpumep 3ananus iuauu 2 KM EI'D.

Muma 3anonssn Tabnuiy uctuHHOCTH GyHKImuH (x A\ —y) V (x=z) V —w, HO ycmen 3arnojHUTh
auib (parMeHT u3 TPEX Pa3jMYHBIX €€ CTPOK, JaKe He yKa3aB, KaKOMY CTOJOIy TaOIUIlbI
COOTBETCTBYET KaXKJ1asi U3 MIEPEMEHHBIX W, X, V, Z.

xANy)V@x=)V-w
0 1 1 0 0
0 0
1 0 1 0

Onpenenure, KaKOMY CTOJIOIY TaOJIUIIBI COOTBETCTBYET KaX/1asi U3 EPEMEHHBIX W, X, Y, Z.

B otBere Hanummte OyKBHI W, X, ¥, Z B TOM MOPSAIKE, B KOTOPOM UAYT COOTBETCTBYIOIIME UM
cTtonOibl  (cHavanma  OykBa, COOTBETCTBYIOIIAsh TMEPBOMY  CTOJOIy; 3aTteM  OyKBa,
COOTBETCTBYIOIIasi BTOPOMY CTOJOIy, M T.A.). BykBbl B OTBEeTE€ MHILIUTE MOAPAI, HUKAKHX
paszmenuresnei Mexay OyKBaMH CTaBUTh HE HY)KHO.

Ipumep. Oyukuus 3a7aHa BeIpaxeHrneM —x \/ y, 3aBUCSIIKUM OT JIBYX NMEPEMEHHBIX, a (parMeHT
TaOJIUIBI UMEET CIETYIOIINUNA BU/.

xVy
0 1 0

B sToM cmydyae mepBoMy CTONOIly COOTBETCTBYET TEpPEeMEHHas y, a BTOPOMY CTOJOIy —
nepemMeHHas x. B oTBeTe ciemyer HanmucaTh yx.
Pemenue:

W3 omnpeneneHuss IU3BIOHKIMM CIEAyeT, YTO BCE 3HAYEHHUS ONEpaHIa ~—wW B
paccMatpuBaeMoM (parMeHTe TaOJIUIbI MCTUHHOCTH JIOJDKHBI OBITh HYJISIMU, WHA4e Cpeau
3HAYEHUI BBIpAXXEHHsI B MPaBOM CTOJOIIE BCTPEUANUCh Obl €IUHUIIBI, 3HAYUT, BCE 3HAUCHUS
MEePEMEHHON W B paccMaTpUBaeMOM (hparMeHTe JTOKHBI OBITh €TUHULIAMH.

[ToaToMy Ha posib W IOAXOAUT TOJIBKO BTOPOI cieBa cTONOEII.

w x A yV@x=)V-w
0 1 1 0 0
0 1 0

1 0 1 0

AHaJOrMYHO, BCE 3HAYEHHs OlepaHaa X=Z B paccMaTpuBacMoM (GparMeHTEe TaOIHUIIbI
UCTHUHHOCTHU TAaKXE€ HOJI’)KHBI 6I>ITI) HYJIAMHU, T.C. BHAUCHUA X U T B paCCMaTpuBacMOM (bparMeHTe
HE MOTYT coBmajath. [I03TOMy Ha poJIb X U Z MOAXOMAT TOJBKO MEPBBI U TPETUH CTONOIBI, HO
MOKa HEW3BECTHO, KAKOW MMEHHO CTOJIOCI] COOTBETCTBYET KaKoi mepeMeHHou. Takum oOpasom,
JUTSI IEPEMEHHOM Yy OCTaeTCsl TOJILKO YETBEPTHIN CTONOETI.
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w y xAy)V@x=s)V-w
0 1 0 0
0 1 0
1 1 0 1 0

Bce 3nauenus onepanaa x /A 7y B paccMaTpuBaeMoM (pparmeHTe TaOIUIBl HCTHHHOCTH
TaKXKe JOJDKHbI OBITh HYJSIMM, IIO3TOMYy, KOIjJa y IpuHUMaeT 3HadeHue 0, a —y —
COOTBETCTBEHHO 1, Xx JoikeH mnpuHuMmaTh 3HadeHue (0. CrienoBaTenbHO, NEPEMEHHOM X
COOTBETCTBYET MEPBbIN CTONOEII.

x w z y xAy)V@x=)V-w
0 1 1 0 0
0 1 1 0
1 1 0 1 0

B BCPHOCTHU pE3yJibTaTa MOKHO y6eI[I/ITI)C5I HEMOCPCACTBCHHBIM BBIYUCIICHUEM, IIPHU 3TOM
3HAUEHHUE Yy BO BTOPOIl CTPOKE MOXKET ObITh, KaK HyJEM, TaK U €AUHHIICH, TOCKOIbKY X B ITOM
crpoke — 0.

OTBeT: XxWZy

3aganus JUHUU 3 MIPOBEPSIIOT YMEHUS IMPEJICTABIATh U CUMTHIBATH JAHHBIC B Pa3HBIX
Tunax MHQopMaluUOHHBIX Mozened. C 3TUMHU 3aJaHUSMU BBITYCKHUKU CIPAaBHIMCH Hauboiee
ycneutHo: 6onee 60% u3 rpynmsl 1 u 6onee 90% u3 rpynms! 2.

Jnst  ycmemHOro — BBIMOJHEHWS — 3aJaHUil MO0  JaHHOM  TemMe  HeoOxoauma
c(OpPMHPOBAHHOCTb 3HAHUM O MPEICTABICHUH HHPOPMALIUU B BUJIE CXEM U TaOJIHII.

[Tockonbky 3afaHusi JaHHOW JIMHUM OTHOCSTCS K HamOoJee YCHEIIHO BbIIOJHSEMbIM
cpenu 3aganuii KMM EI'D, ux pekoMeHyeTcsl HCIOIb30BaTh sl YCUIICHUS MOTUBAIMH CJ1a00
yCHEeBaOUINX 00y4YaloUXCsl U CTUMYJIMPOBAHUS UX CAMOOLIEHKH.

[Ipumep 3ananus nuaun 3 KM EI'D.

Ha pucynke cxema nopor H-ckoro paiiona mzobpaxkena B Bujae rpada, B Tabnuie cojepkarcs
CBEJICHUS O IPOTSHKEHHOCTH KaXKJI0M U3 3TUX JOPOT (B KUJIOMETpax).

Howmep nmynkra B E
1 |23 [4]5]|6

1 9
1= S R K
T
=
& 419 |5 4 |13 ]15
215 4 10
= 6 11 |12 | 13 | 10

717 15| 8

Tak kak TaOJIUIly U CXEeMy PHCOBAJIM HE3aBUCUMO IPYT OT JAPYra, TO HyMepalusi HaceleHHBIX
MYHKTOB B Ta0NWIle HUKAK HE CBsi3aHA ¢ OyKBEHHBIMH 0003HaueHUsMU Ha Tpade. Onpenenure,
KaKoBa MPOTSHKECHHOCTh AOPOrH u3 myHKTa /| B myHKT E. B 0TBeTe 3anummTe 1miemnoe 4ucio — Tax,
KaK OHO YKa3aHO B Ta0OJuIIe.
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Pemenune:

OnHOMY M TOMY JK€ HacCeJIEHHOMY ITyHKTY COOTBETCTBYET OJHA BEpLIMHA Ha CXeMe M
OIMH HOMep cTpoku (crombma) B Tabmume. OnpenenuM, KakuM HoOMepaMm B TaOiwmie
cooTBeTcTBYIOT BepiiuHbl /| u E. OcHOBBIBasICh Ha KOJIMYECTBE HEHYJIEBBIX 3HAUYCHUN B KaXKJ10U
CTPOKC Ta6J'II/IHI)I, nmoaCYuTacM, CKOJIBKO AOPOr CBA3BIBACT BCPIIMHY C KaXABIM HOMCPOM C
COCEIHUMH.

Homep 1 2 3 4 5 6 7
BEPIIHHBI

KoanuecTBo 5 ) 1 5 3 4 3
JA0POr

CocTaBuM aHAJOTUYHYIO TAOJUIy HA OCHOBAaHUU CXEMBI.

BykBeHHoe

00o3HauYeHMe A b B r pi | E K
BEPIIHHBI

KoaunvecTBo 1 4 ) 3 5 ’ 3
aopor

W3 T1abmui, MOXXHO YCTAaHOBUTh YAaCTUYHOE COOTBETCTBHE MEXIYy HOMEpaMU U
OyKBEHHBIMU 0003HaUEHUSIMH BEPIIMH, CTPYIIIIUPOBAB UX 10 KOJUYECTBY JIOPOT, CBS3bIBAIOLINX
BEPUIMHY C COCEIHUMMU.

Homep 1 2 3 4 5 7
BePUIMHBI

BykBeHHoOe Bum E Bum E A pi| I' nmu K b I'unmu K
0003HaYeHHE

BePUINHBI

Bepmmaa B otnuvaercs ot BepmuHbl E Tem, uro B cBsizana goporoit ¢ b (Homep 6 B
tabnune), a E Het. Y3 mepBbIX IBYX CTPOK TaOIUIIBI CIEAYyeT, UTO BeplinHa B umeer Homep 2,
torja BepimnHa E numeer Homep 1. MbI ycranoBuiu, yto BepuinHa /[ nmeer Homep 4 B Tabnuie.
Yucno, crosiiee B siueiike Ha nepecedeHnu crondna 1 u crpoku 4 (unu ctpoku 1 u cronbua 4) u
€CcTh MCKOMas JyinHa Aoporu. OHa paBHa 9.

OtBet: 9

3aganus JuHuM 4 IPOBEPSAIOT 3HAHHUE O TEXHOJOTUHU XpaHEHHs], TOMCKAa U COPTHUPOBKHU
uHpopMaluu B 0a3zax maHHbIX. C 3TUMHU 3aJIaHUSMU BBITYCKHUKHU CIPABHIMCH HEMHOTO XYyKE,
YeM C 3aJaHUsIMU JIMHUU 3, HO TOKE JIOBOJIBHO ycremHo: okoso 50% B rpynnel u okoso 80% B
rpynme 2.

Jlis  ycHemiHoro — BBIMOJIHEHWS — 3aJaHUil MO  JaHHOW  TemMe  HeoOXxoauma
c(hOpMUPOBAHHOCTh TPEJCTABICHUS O PEISLIUOHHON 0a3e JaHHBIX KaK CHUCTEME TalOJIHil,
UH(GOPMAILIMOHHO CBSA3aHHBIX YHUKAIbHBIMU KITFOYaMH.

[Tpumep 3ananus tuauu 4 KM EI'D.

Hwxe npencrasiens! aBa pparMenTa Tabaui u3 6a3bl TaHHBIX O )KUTENSIX MUKpOpaioHa.
Kaxnmas crpoka Tabnuiel 2 cofepkut nHGOpMAIHio 0 peOeHKe U 00 OTHOM M3 €r0 pOTUTENEH.
Nudopmanus npexacraBneHa 3HadueHueM nonsg ID B cooTBeTcTBYyIOmIEH cTpoke TaOmumbl 1.
Omnpenenute Ha OCHOBAaHUH NPHUBEICHHBIX TAHHBIX, Y CKOJIBKUX JIETeH Ha MOMEHT UX POXKICHUS
ornaMm Obuto Oombire 25 monmHbIX JeT. [lpum BBYHCICHHWM OTBETa YYUTHIBAWTE TOJBKO
MH(POPMALINIO U3 TIPUBEACHHBIX (PparMeHTOB TaOJIHII.
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Tabmmua 1 Tabauna 2
ID | ®amunusa_N.O. | Iloa | I'og_poxknenus ID Poaurtenss | ID Pebenka
14 | Kpacmosa HA. | K 1942 24 25
24 | Ckanasu W.II. M 1943 44 25
25| Ckanasu IL.U. M 1973 25 26
26 | Cxanasu ILIL M 1996 64 26
34| Kymenko AWM. | K 1964 24 34
35| Kymenko B.C. X 1987 44 34
36 | Kymenko C.C. M 1964 34 35
44 Jle6enp A.C. XK 1941 36 35
45 JleGenp B.A. M 1953 14 36
46 I'pocc O.C. X 1992 34 46
47 I'poce I1.0. M 2009 36 46
54 |  Kusuko AIL X 1993 25 54
64 Kpor IT.A. XK 1964 64 54

Pemnenune:
Ha ocHoBanuu Tabmwil U3 yCIIOBHUS COCTAaBHM CBOJHYIO TaOJHILy C TOJaMH POKICHHS
OTILIOB U JETEN.

ID ID I'onp poxnenus | I'ox posknenuss | MuUHMMaJIbHO BO3MOXKHbBIN BO3pPacT
oTHa | pe0eHKa oTrua pebdeHka O0TLA HA MOMEHT POKICHHS PeOeHKA

24 25 1943 1973 29

24 34 1943 1964 20

25 26 1973 1996 22

25 54 1973 1993 19

36 35 1964 1987 22

36 46 1964 1992 27

B monydeHHoO#l Tabnuile yCIOBHUIO 3aJaHUSl YAOBIETBOPSIOT ABE 3amucu (mepBas U
MOCJICTHSISI CTPOKH).
Otser: 2

B kauecTBe «OABOIAIMX» YyNPAKHEHHUH, HALlEJIEHHBIX Ha (JOPMUPOBAHHE MOHUMAHUS
B3aMMOCBSI3M  TAOJHIl PENSAIMOHHONM 0a3bl JAaHHBIX MOXXHO HCIOJb30BaTh, HANpUMED,
CJIE/IYIOLIHE BOTIPOCHI.

e Kro saBnsgercs otiom Kymenko A.M.? (Otset: Cxanasu W.I1.)
e Kro saBusercs marepbto Kymenko A.M.? (Otgert: Jlebens A.C.)
e Kro asnsercs nenom Ckanasu [1.I1.7 (OtBer: Cxanasu M.I1.)

e Cxonbko pouepeit 0buto y Kpot I1.A.? (OtBeT: 1)

HOCKOHBKy 3aaHuA I[aHHOI>'I JIMHUN TaAKXE OTHOCATCA K HaH6onee yCHGH_IHO
BBINIOJIHAEMBIM cpenu 3aaanuii KM EI'D, ux pexoMenayercss Hapsay ¢ 3aJaHUsIMU JTUHUU 3
HUCIIOJIB30BAaThH JUUIA yCI/IJ'IeHI/ISI MOTHUBaIIunu cna6o ycneBanumx 06y‘IaIOH_[I/IXC$I 158
CTUMYJIMPOBAHUS UX CAMOOIICHKH.
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HpI/I I/I3y‘-IeHI/II/I TEMBbI ((PCJ'H[HI/IOHHI)IG 6a31>1 JAHHBIX» JIsSI MMOBBINICHHUA MOTHUBAIIUU
00YyYarOIIMXCS PEKOMEHTYETCS BBIMOJHEHHE WHIUBHIYaTbHOTO MHUHH-TIPOEKTA, HAPHUMED, IO
NPECTaBACHUIO CEMEHHOI0 I'eHEeaJOrMYecKoro IpeBa B BHE HaOOpa PENSIHUOHHBIX TaOJIHII.

Taxke pekomenmyercs ucnonb3oBath CYBJl Ui KOMIBIOTEPHOTO TPEACTABICHUS W
aHaim3a 0a3 JaHHBIX.

3agaHusi JUHUM 5 TIPOBEpSIOT yMEHHUS KOJWPOBATH W JCKOIWPOBATH WH(OPMAIHUIO.
Pe3ynbrar BBITOJIHEHHWS 3THX 3aJaHUil cocraBiser B rpynmne 1| okomo 25%, B rpymnme 2
npubnu3uTensHo 75%.

Jlis  ycHemiHoro  BBIMOJIHEHWS — 3aJaHUil MO  JaHHOM  TemMe  HeoOXxoauma
c(hOpMHUPOBAHHOCTh TPEJCTABICHUN O JBOMYHOM KOJHMPOBAHHMH, B TOM YHCIIC JUIMHE KOJa U
npedukcHOM KoaupoBaHuu (ycioBue DaHo).

[Tpumep 3ananus uauu S KM EI'D.

JUis  KOOMpoOBaHUST HEKOTOPOH TOCIENOBATEIBHOCTH, cocrosimern u3 OykB K, JI,
M, H, II, P, pemmiau uCHoab30BaTh HEPABHOMEPHBIA JIBOMYHBIM KO, YJOBJIETBOPSIOIIMI
ycnosuto @ano. g 0yks K, JI, M, H ucnons3zoBanu coorBeTcTBeHHO KOJ10BBIE ciioBa 000, 001,
010, 11. s nByx octaBmuxcst 0ykB — I u P — myiMHBI KOJJOBBIX CIIOB HEM3BECTHBI.

YKakuTe Kpardaifiiee BO3MOXKHOE KOJOBOE CIIOBO it OykBbl II, mpw KOTOpOM KO
Oynmer ymaoBieTBOpsATh ycioBuio Dano. Ecnm Takux KOJOB HECKOJBKO, YKaKUTE KOI C
HAHMEHbIIHM YKCJIOBEIM 3HAYCHUCM.

Ilpumeuanue. Ycnoue daHO O3HAYAET, YTO HHUKAKOE KOJOBOE CIIOBO HE SBISICTCS
HayaJioM JPyroro KOJOBOTO CjoBa. JTO o0O0OecleurnBaeT BO3MOXKHOCTh OJIHO3HAUYHOU
pactdpOBKH 3aKOAMPOBAHHBIX COOOIIICHHIA.

Pemenune:

OueBuaHO, 4TO 00a JBOMYHBIX KOJOBBIX CJIOBAa €AMHUYHOM JumHB:: 0 M 1 — He
YAOBIETBOPSIOT B JAaHHOM ciy4ae YycioBuio @DaHO, MOCKOJIBKY €CTh KOJOBBIE CJIOBa,
HAYMHAIOIINECS C THUX CHUMBOJIOB. PaccMOTpMM BCE BO3MOXKHBIE JIBOMYHBIE KOJOBBIE CIIOBA
nmuHbl 2, ux Beero gerbipe: 00, 01, 10 u 11. CnoBo 11 yxe 3ameiicTBOBaHO B Ka4eCTBE KOJa
o6yksbl H. CioBa 00 u 01 He yaoBIeTBOPAIOT ycioBUI0 PaHO, MOCKOJIBKY ¢ HUX HAYHMHAIOTCS
koqoBeie cioBa 000 m 010. A BOT cioBo 10 yaoOBIETBOpSET YCIOBHIO MPEePUKCHOCTH KOJA.
Taxum 06pa3oM, MbI TO0OpaIM KpaTyaiilee CI0BO Il OJJHON U3 IBYX OYKB.

Y6enuMmcs, 4yTO MpU HCIONB30BAHUM ATOTO CJIOBAa B KAa4eCTBE KOJOBOTO MBI CMOXKEM
noJ00paTh KOAOBOE CIOBO W JUI BTOPOM OyKBBI. DTOT IIar HEOOXOIUM, TaK Kak B OOIIEeM
Cllydyae HE BCerja MOXKHO I0J00paTh KOJOBOE CJIOBO, YJIOBJIETBOPSIIOIIEE YCIOBHUIO
npedukcHoctu. Hanpumep, ecnu 1Be OyKBbI UMEIOT ABoWYHbIE koAbl 0 u 1, TO Ans Tperbel
OYKBBI TI0JI00pATh KOJIOBOE CJIOBO, OTBEYAIOIIEE YCIOBHUIO MPE(HUKCHOCTH, HEBO3MOXKHO.

Paccmotpum aBonunsle koas! unHbL 3. Koabsr 000, 001 u 010 ysxe 3aneficTBoBaHbI, a BOT
kox 011 He 3ajmelicTBOBaH M yNOBJIETBOPSIET YCIOBHUIO MPEPUKCHOCTH, T.€. Uil BTOPOH OYKBBI
no00paTh KO MOXKHO.

Otsert: 10

Jns BbIpaOOTKM M 3aKpeIyieHHs YMEHHH, CBS3aHHBIX C MPEPUKCHBIM JIBOMYHBIM
KOAMPOBAaHUEM, PEKOMEH/IyETCsl UCIIOJIb30BaTh YIPaKHEHUS, HAIIPUMEp, CJIEIYIOIIEro TUMa:
IIpumep 5.1.

Jlnst KoaupoBaHMsSIT HEKOTOPOH TOCIIEIOBATEIBHOCTH, cocTosmei u3 OykB A, b,
B, I', JI, pemniny ucnoyb30BaTh HEPABHOMEPHBIA JBOUYHBIA KOJI, YIOBICTBOPSIOLIUN YCIOBUIO
®ano. Jlna 6yke A, b, B, I ucronp3oBanu coorBerctBeHHO KomoBwie cioBa 01, 11, 101, 000.
Kakue u3 nepeuncieHHbIX HUKe KOJIOBBIX CJIOB MOIXOAUT sl KOAUpOBaHUs OyKBbI ['?

00, 1000, 011, 1010, 1, 001
Ortget: 1000, 001
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3aganusi JuHUM 6 TpPOBEpAIOT yMEHUE (POPMAIBHOTO HCIOJHEHUS alrOpUTMA,
3alMCaHHOTO Ha €CTECTBEHHOM SI3bIKEe WM CO3/IaHUs JIMHEHHOTO anroputMa i (hopMaibHOTO
UCIIOJTHUTEIS C OTPAaHUYEHHBIM HAOOPOM KOMaH/.

Pesynbrar BBINOJIIHEHUS 3TUX 3aJaHUN cocTaBideT B rpynne 1 menee 10%, B rpymnne 2
oko110 40%.

JUis  ycmemHoro  BBIOJHEHMs — 3aJaHUd 1O  JaHHOM  Teme  HeoOXxoauma
c(OpMUPOBAHHOCTh 3HAHUM O JMHEMHOM aJrOpUTME W MCIIOJIb30BAHUM BETBICHUS. YMEHUS
UCTIOJIHATh ¥ aHAJIM3UPOBATh PE3YJIbTAThI BHIMOJIHEHUS alrOPUTMa BbIPAOATHIBAIOTCS MPAKTUKON
pelIeHHs TaKkoro THIMa 3aJad C MOCTENEHHBIM YycJoXKHEeHueM. BakHo, 4ToObI cucteMa KOMaH/
UCTIOJIHUTENIS OblIa COBEPLICHHO MOHATHA oOydaroniemycs. [Ipexae ueM nepexoauTsb K aHaau3y
aIropuT™Ma, HeoOX0IMMO JOOUTHCS HAaBbIKa YBEPEHHOT'O BBIMOJIHEHMS TMHEHHBIX aITOPUTMOB U
QITOPUTMOB C BeTBJIEHHMEM. B kauecTBe 00BEKTOB aJTOPUTMOB B MH(OpPMATHKE OYEHb YaCTO
BBICTYIIAIOT YWCJIa W MaTeMAaTUYECKUE OINEepallMd HajJ HUMH, [O3TOMY YCHEX BBINOJHEHUS
3a/laHui 110 ATON TEME CUIIBHO 3aBUCHUT OT YPOBHS MaTEMaTHUUECKOM IIOJrOTOBKHU.

[Tpumep 3ananus aunuu 6 KM EI'O.

Ha Bxox anroputma nopaercst HaTypaiabHOe 4nCiIO N. AJITOpUTM CTPOUT IO HEMY HOBOE

quciio R crenyrommmM oopazom.
1. Crpourtcs nBondHas 3anuch yuciaa N.
2. K aT0ii 3anucy JONUCHIBAIOTCS CIIpaBa €Ilie Ba pa3psAia M0 CIEIYIOIEMY IIPaBUIy:
a) CKJIaApIBalOTCd  Bce  IU(pbl  ABOMYHOM  3amucu uymcaa N, M OCTaToOK
OT JIeJIEHUSI CYMMBI Ha 2 JI0NMCBIBAaeTCs B KOHel uncia (cupasa). Hanpumep, 3anuce 11100
npeoOpazyercs B 3anuck 111001;
0) HaJ ATOW 3aIUCBHIO0 MPOU3BOASITCS TE KE JNEHCTBUS — CIIpaBa JONMCHIBAETCS OCTaTOK OT
JieNIeHHsI CyMMBI ee Iudp Ha 2.

[Moyuyennass Takum o0Opa3oMm 3amuch (B HEW HA JBa paspsga OoJbIle, 4eM B 3allUCH
UCXOJIHOTO yKcia N) ABISIeTCs IBOMYHON 3alIMChI0 HCKOMOTO yncia R.

VYKa)kuTe MUHUMaJIbHOE YMCIO R, KOTOpOE€ NPEBBIIIAET YUCIO 97 U MOXKET SIBISATHCS
pe3yabTaToM paboThl JAHHOTO ajaropuTMa. B oTBere 3TO uMCIIO 3amumMTe B AECATUYHOM
CHUCTEME CUHUCIICHUS.

Pemenne:

W3 mnpuBeneHHOrO ONHCAaHUS aAJIrOpuTMa BHJIHO, YTO BO3MOXKHBI JIBa JEHCTBHS C
JIBOMYHOM 3amuchio yucia N: nonucars crpasa 0 u nonucath cnpasa 1. JlonuceiBanue cipasa K
JBOMYHOM 3allMCH LIEJIOTO YMCIa HyJs PaBHOCHUIBHO €r0 YMHOXKEHHIO Ha 2, a JIONUCBIBAHUE
€VHUIIBI — YMHOKEHHUIO Ha 2 ¢ mocneayomuM npubdasnenueM 1. [Ipu atom ecau cymma nudp
JIBOMYHOM 3amycH 4Kcia Obljla YeTHOM, TO OHA OCTaHETCs YETHOW Kak IOciie MEepBOro Iara
npeoOpa3oBaHus, TaK U IOCIE BTOPOro, T.e. OyIyT NMpUIHUCAHBI ABa HYJA, YTO PABHOCUIBHO
yMHOXeHuo Ha 4. Eciu sxe cymma 1iudp yrcna N Obula HEUeTHOM, TO OHA CTaHET YeTHOU mocJe
MEPBOro 11ara, MOCKOJIbKY Oy/IeT JonucaHa eIuHHUIA.

Urak, ecnmu cymma uugp yucna N Obuta yetHol, To R = 4N, eciu ke HEYeTHOH, To
R = (2N+1)*2 = 4N+2. B nmro6om cirydae yuciao R Oy1eT YeTHBIM.

CocTaBuM TabaMIly BOZMOXKHBIX KaHIUAATOB HA YKCII0 N [Tl 4eTHBIX R > 97.

Jns moacuera KoimudecTBa JBOMYHBIX IUGp B uucie N OyneM HCIOIb30BaTh €ro
Pa3I0KEHUE 110 CTENEHAM IBOMKHU.

R N Pasznoxxenne | Cymma JBOMYHBIX N noaxonut?
N no udp yerHa?
CTENEHSIM 2
98 (98-2)/4=24 16+8 YeTHa Her, nockonbky
(nBe dbopmyna
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€IMHULIBI B R = 4N+2 npumensercs
3aIIHCH) JUIS. HEeYEeTHOI'0 YrClia
eINHUIL B 3arucu N
100 100/4 = 25 16+8+1 Heuetna Her, nockonbky
(Tpu dbopmyna
€IVHUIBI B R = 4N npumensiercs
3aIICH) JIJIS. Y€THOT0 YKclia
eQUHUII B 3anucu N
102 (102-2)/4=25 16+8+1 Heuetna Jla, TOCKOJIbKY
(Tpun dopmymna
€IMHUIIEI B R = 4N+2 npumensiercs
3aIMCH) JUISE MMCHHO 1S
HEYeTHOI0 Yrciia
eqUHUII B 3anucu N

OtBert: 102

I[J'ISI BI)Ipa6OTKI/I H SaKpCHJ'[eHI/IH YMCHI/II\/’I, CBs3aHHBIX C BBIIIOJIHCHHUECM W aHaAJIU30M
QITOPUTMOB y ClIa00 YCHEBAIOUIUX 00YYAIONINXCs CTApIel IKOJIbI, MOTYT ObITh HCIIOIH30BaHbBI
sagaung OI'D mo 310l Teme.

3aganuss JuMHUM 7 TpPOBEPSIOT 3HAHUE TEXHOJOTMM 00paboTku uH(pOpMaLuu B
AIIEKTPOHHBIX TAOJIMIIaX U METOAOB BU3yalU3al[H JAHHBIX C IOMOIIBIO JUarpaMM U rpaukoB.

VYpoBeHb BBINOJIHEHMS 3TUX 3a/laHuil coctamiseT B rpynmne 1 Oonee 20%, B rpymnme 2
okoi10 70%.

Jist  ycmemHoro — BBIMOJHEHWS — 3aJaHUil MO0  JaHHOM  TemMe  HeoOxoauma
c(OPMHPOBAHHOCTh 3HAHUH O crocobax ajpecalMy s4YeeK 3JIEKTPOHHOH (AMHAMHUYECKO)
TaOIMIIBI U TIpaBUJIaX 3amucu Gopmyl.

[Tpumep 3ananus nunuu 7 KUM EI'D.

Jlan dparmMeHT 37aeKTpoHHOM Tabnuiel. V3 sueiiku B3 B sueitky C2 Oblia ckOmupoBaHa
dopmyina. [lpu kommpoBanum anpeca sdeek B (HopMmysie aBTOMATUYECKH H3MEHWIHCH. Kakum
CTaJIo YUCJIOBOE 3HaUYeHHe popmyibl B stuekike C27?

A B C D E
1 1 10 100 1000 10000
2 2 20 2000 20000
3 3 =A$2+D$3 300 3000 30000
4 4 40 400 4000 40000

Ipumeuanue. 3uak $ 0603HaUaET aOCOTIOTHYIO aIPECaIlHIO.

Pemenue:

B dopmyne =A$2+D$3 B sueiike B3 mprcyTCTBYIOT aOCONIOTHBIE ajpeca BTOPOH W TPEThe
crpok $2 u $3 coorBercTBeHHO. [loaTOMYy mpu mepeHoce Ghopmyibl B ssueiiky C2 HOMepa CTPOK
HE HU3MEHATCA, a 00O03HAYeHHUs CTOJOIOB CIBUHYTCS Ha IIAar BIPaBO, MOCKOJIbKY CTOJIOEL,
conepxamuii sueiiky C2, HaXOAUTCS Ha LIar BIPaBo OT cTojbua c sueiikoir B3. Takum obpazom,
B siueiike C2 ¢opmymna npumet Bua: =B$2+E$3. Crnoxus uncinoBslie 3HaueHus sueek B2 u E3,
nosrydaeM uucio 30020.

Oteer: 30020
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JIyist 3aKperuieHus] 3HAHWW W HABBIKOB, TIOBBIIICHHUS MOTHBAIMW BBITIOJHCHUS 3aaHHMA
pPEKOMEHIyeTCs TpakTh4eckas pabora mo oOpabOTKe YHCIOBOW WH(POpPMAIUU B PelaKkTopax
AJICKTPOHHBIX TAOJIHII, B TOM YHCJIE TIPH BBHITTOJHEHUU MPOSKTHBIX 33JJaHUH 110 IPYTHUM YIEOHBIM
npeameram. Taxoke Uit pabOThl CO CJ1a00 YCIECBAIOIUME YYCHUKAMU CTaPIICH IIKOJIBI MOTYT
OBITH MCIIOJIb30BaHbI 3aganus OI'D o 3Toit TeMe.

3aganuss  JuMHMM 8 [IpOBEpSAIOT 3HAHHWE  OCHOBHBIX  KOHCTPYKLUMH  s3bIKa
IPOrpaMMUPOBAHUs, TOHATUS IEPEMEHHOM, onepaTropa NpUCBaUBAHU.

C zaganusiMu 370l juHuUM B rpynne 1 cnopaBunoch oxoio 40% 3SK3aMEHYEMBIX,
B rpymre 2 — okosno 80%.

JUiss  ycHemrHoro — BBIMOJMHEHMS — 33JaHUi 1O  JaHHOM  TemMe  HeoO0Xxoauma
c(OPMHPOBAHHOCTh 3HAHUI O CHHTAaKCUCE U CEMAHTHKE MOAMHOXXECTBA M3y4aeMOro s3blKa
POTPaMMUPOBAHUS, UCTIOIB3YEMOTO JJISl MPOCTON 00pabOTKM LETOYHCICHHON nHpopManuu, a
TaKXK€ HABBIKOB MCIIOJIHEHMsI M 3JEMEHTapHOIO aHalIM3a MPOCTBIX MPOrpaMM, COCTOAIIMX He
6onee uem u3 10 cTpouek.

[Tpumep 3ananus aunuu 8 KM EI'O.

3anuiuTe 4Yuciio, KOTopoe OyAeT HaledyaTaHO B pe3yJsbTaTe BBINOJHEHHUS ClexyIoieH
nporpammbl.  Jlns  Bamero ymobctBa mporpamMma mpeAcTaBlieHa Ha  ISATH - s3BIKAX
IPOrpaMMHUPOBAHUS.

Bbeiicuk Python
DIM S, N AS INTEGER s =0
S 0 n=1
N 1 while s < 51
WHILE S < 51 s s + 11
S S + 11 n=mn%x?2
N N * 2 print (n)
WEND
PRINT N
AJITOPUTMHUYECKHI A3BIK ITackaan
anr var s, n: integer;
Hau begin
ueyg n, s s := 0;
s := 0 n :=1;
n :=1 while s < 51 do
HU noka s < 51 begin
s := s + 11 s = s + 11;
n:=n* 2 n:=n * 2
KL end;
BEIBOI N writeln (n)
KOoH end.
C++
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#include <iostream>
using namespace std;

int main ()

{ int s =0, n = 1;
while (s < 51) { s = s + 11; n=n * 2; }
cout << n << endl;
return 0;

Pemenne:

[Ipou3BeneM BBIMOJHEHUE MPOTpaMMbl BPYUYHYIO C TOMOIIBIO TaOJIUIBI, B KaXKIOMN
CTpOKe KOTOpOfI 3allMCaHbl 3HAYCHUA HepeMeHHbIX II0CJIC BBIIIOJTHCHUSA COOTBGTCTBYIOH_ICFO
onepaTopal.

Onepatop S n KOMMEHTapUii
s =0 0 He
ONPEJIETIEHO
n=1 0 1
<
while s < 51: 0 1 0<51, ycnoBue TPONOIDKEHUS  LUKIA
WMCTHUHHO, BBITMIOJTHSIEM TEJIO MK
s =s + 11 11 1
n=n=*32 11 2
<
while s < 51: 11 ) 11<51, ycnoBue mNPOAOIHKEHUS  IHKJIA
VCTUHHO, BBIINOJHSAEM TEJIO0 LIUKJIA
s =s + 11 22 2
n=n=*32 22 4
<
while s < 51: 2 4 22<51, ycnoBue TPOAOHKEHHUS  IHKJIA
VCTUHHO, BBINOJHSAEM TEJIO0 LIUKJIA
s = s + 11 33 4
n=mn2 33 8
<
while s < 51: 33 3 33<51, ycnoBue TPOAOIKEHHS IUKIIA
VCTUHHO, BBIMOJHSEM TEJIO LIMKJIA
s =s + 11 44 8
n=n=*32 44 16
. <
while s < 51: 44 16 44<51, ycioBue MOPOJODKEHUA  IHMKJA
WCTUHHO, BBITMIOJHSEM TEJIO UK
s =s + 11 55 16
n* 2 55 32
55 He MeHble 51, ycioBuEe NPOIOJIKEHHS
while s < 51: 55 3 [IMKJIa JIO)KHO, TPEKpaniaeM BBIOTHECHUE
LMKJIa ¥ MEePEXOJIUM K CIEAYIOLIEMY IMOCIe
IIMKJIa ONIEPATOPY
brint (n) 55 32 [IporpamMa BBIBOAMT HA KpaH 3HAYEHHE N,
paBHOe 32
Otsert: 32

Bo3mosken u apyroii cnocod pemieHrs — 0€3 MOHOTOHHOTO BBITIOJIHEHUSI TIPOTPAMMBI B
PYYHOM pEXHME, HO TpeOyIoIHi yMEHHS NpPOCTEHIero aHaiu3a alropuTMa. 3aMeTuM, 4TO

' B mpumMepe uCronb30BaH (pparMeHT IporpaMMbl Ha s3bike Python. [t Ipyrux s3bIKOB pElIeHHE aHATOTHYHO.
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3HaYCHHE TEPEMEHHON § yBenmuumBaeTcss Ha 11 B KakJoW HWTepalyy LWKIA, MMO3TOMY OHa
npeB3oiier 51 mocne MATH BHINOJIHEHUH IMKiIA. 3HaYeHHWE MEPEMEHHOM 7 yJBauBaeTcsi B
Ka)K[0i HTEPALIHH, TO3TOMY MOCIIE IISITH UTepaIuii ee 3HadeHneM Oyaet: 2° = 32.

JIns 3aKkperyieHus: 3HaHWH M HABBIKOB, MOBBIIICHUS MOTHBALMH BBIMOJHEHUS 3a/1aHHI
PEKOMEHIyeTCsl TpaKTHUecKass padoTa MO COCTaBJICHUIO W OTJIAIKE IMPOCTBHIX IMPOrpaMM Ha
KommeioTepe. Takke st paboThl CO €1a0d0 YCIEBAIOMMMH YYCHUKAMH CTAapILIeH MIKOJIBI MOTYT
OBITH MCTOIB30BaHbI 3a1aHus OI'D 1o 31oil Teme.

3aganus JUHUA 9 NPOBEPSIIOT YMEHUE ONPEAENATh 00beM MaMsATH, HEOOXOAUMBIN AJIs
XpaHEeHUs 3BYKOBOU U rpaduyeckoit HHGopMaIum.
C zaganusiMu 370 juHMM B rpynne 1 cnpaBuiock MmeHee 10% 3SK3aMeHyeMbIX,
B rpymmne 2 — okoio 40%.
JlJ1g yCHenHoro BhIOJIHEHUS 3aJaHU 110 TaHHOM TeMe HeOOXOIUMBI:
e 3HaHue 00 andaBUTHOM MOAXOAE K H3MEpPEHUI0 HHPOpMAlMU M O KOJIUPOBAHUU
JMCKpeTHON uH(popMaiuuy;
® yMEHHE MOJIb30BATHCS SAMHHUIIAMH U3MepeHust nHpopmaruu (6ut, 6aiit, Kbaiit, MOaiiT);
® 3HAaHME O KOJAWPOBAHUHM PACTPOBBIX H300paKeHUH (IHKCENb, pa3pelieHue, LBETOBAs
rTyOWHa, TaJIUTPa);
® 3HAaHUWE O JAMCKPETHOM KOJUPOBAaHMHU 3ByKa (YacToTa JHUCKPETU3allud, KOJUYECTBO
KaHaJIOB, Pa3psIIHOCTb).

Kpome Toro, TpeGyercst cCBOOOAHOE BIIaJIcHUE MATEMATHYCCKHUM HABBHIKOM YMHOXKEHUS U
JIEJICHUS TICJIBIX YMCEI, TIPEICTABIISIONIMX COO0H CTETNEHH ¢ OJIMHAKOBBIM OCHOBAaHHEM, a TAKKE
3HAHME 3HAYCHUI HATypaJbHBIX CTEIICHEH ncia 2 10 2'% grirounTenBHO.

JI1st BBIpaOOTKHU U 3aKPEIJICHUS STUX DJIEMEHTAPHBIX YMEHUA W HABBIKOB PEKOMEHTYETCS
UCTIOJIL30BATh POCTHIC YIIPAKHEHUS CICTYIONIIX THIIOB.

IIpumep 9.1.

Cxounbko OuT coaepxutcs B ogHoMm Kobaitte? OTBET MOXKHO 3amucaTh B BUJE CTEIEHU C
OCHOBaHHEM 2.

Pemenmne:

B omnom Ko6aiite conepxutcs: 1024 = 210 OaliT, B oqHOM Oaiite 8 = 23 OUT, MMOATOMY B
onsom K6aiite comepxures: 2'°2° = 2" 6ur.
Orser: 2"

IIpumep 9.2.

Jlnst xoaMpoBaHUs IIBETa OJHOTO THKcela oTBoauTcs 4 Outa. Kakoe makcumanbHOE
KOJIMYECTBO IIBETOB MOYKHO MCIIOJIb30BaTh B U300PKCHUH?
Pemenmne:

Hcnonb3ysi 4eThipe ABOMYHBIX pa3psiia MOXKHO 3aKOIUPOBATH 2t =16 Pa3IMYHbBIX

3HAYCHUM, T.€. MAKCHMAJIbHOE KOJMUECTBO IBETOB — 16.
OTtBert: 16

IIpumep 9.3.

VYkakure MUHUMAIbHBIA 00BEM MaMsITH B OMTaxX, JTOCTATOYHBIN Ui XpaHEHHs OJIHOTO
IUKCEJIs pacTPOBOr0 M300paXKeHHUsl, €CJIM U3BECTHO, YTO B M300pa’keHUH MCIIOJIb3yeTCs MaIUTpa
u3 64 nBeroB. Camy NaNUTPy XpPaHUTh HE HYXKHO.

Pemenue:

Ota 3amava SBISIETCS OOpAaTHOM IO OTHONIIGHWIO K mpeapimymei. Jns XpaHeHus
64 HOMEpPOB IIBETOB MAJUTPHI TOCTATOYHO 102,64 = 6 TBOMYHBIX Pa3pPsIIOB.

OrtBer: 6
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[Ipumep 3apanus nunuu 9 KM EI'D.
s XpaHEeHus IIPOU3BOJILHOTO pacTpoBOro n300pakeHus pazMepoM
128%320 mukcenerr orBeneno 40 Koait mamsatu Ge3 ydera pasMmepa 3arojioBka (aitna. s
KOJMPOBaHUs IIBETAa Ka)KJOTO IHKCENs HCIOJIb3YyeTCs OJMHAKOBOE KOJMYECTBO OWT, KOIbI
MUKCENIeH 3amuChIBAIOTCS B (aill OMH 3a IpyruM 0Oe3 MpoMexyTKoB. Kakoe makcumanbHOE
KOJINYECTBO LIBETOB MOKHO HCIOJIb30BATh B U300paKeHUN?

Pemenue:

B pacTpoBhIX HM300pakeHUSX Ha XpaHEHHE KaKIOTO MUKCENS OTBOJUTCS OJMHAKOBOE
KOJIN4ecTBO OUT ((hopMaThl, B KOTOPBIX H300paKEHHUS XpAHATCS B CXKATOM BHUJAE MBI He
paccmarpuBaem). KonmgectBo OUT N, OTBOAMMOE Ha OJJMH MTUKCENb, 1 MAKCHMAIBHO BO3MOXKHOE
YKCII0 1BETOB M B HMATHTpPE H300paKEHHs CBSI3aHbI Cleayomum odpasom: M=2". Haiinem unciio
OWT, NPUXOASAIUXCA HA OJUH TMHKCENb, IOJNEIUB OO0BEM TAMSITH, OTBEACHHBIA IOJ
n300pakeHue, Ha YMCII0 MUKCeNIel N300paKeHus:

N = (40 K6aiir) / (128320 mukceneit) = (40-2'%-2° 6ur) / (27-320 nukceneit) =
= (5-2°2'%2% 6ur) / (27-2%5 mukceneit) =2'°6ur/ 2" mukceneit) = 2° Gur/mikcens =
= 8 OuT/mUKCEb.

[To3TOMy MakCHManbHOE Yncio Betos M =2V = 2% = 256.

OrtBer: 256

[Ipu BbINONIHEHNH 3aJaHU Ha ONpeziesieHHe NapaMeTPOB KOJMPOBAHUS 3ByKOBOIO (aiina

UCTIONIB3YETCS aHATIOTUYHAS TEXHUKA BBIYHCIICHHN.

3apanusa Junud 10 TpoBepAOT 3HAHME O METOAAX HW3MEPEHHS KOJIMYECTBA
uHpopmanuu. C 3a1aHussMH 3ToH MHUM B Tpynne 1 cnpaBuiiock meHee 10% sk3aMeHyeMbIX, B
rpynne 2 — okoio 35%.
JU1sl yCHEeIHOro BBINOJIHEHUS 3a/JaHUH 10 JAHHOM TeMe HEO0OXOAUMBI:
e 3HaHue 00 an(aBUTHOM NOJAXOAE K M3MEPEHHIO WHPOpPMAIMU M O KOAWPOBAHUH
JTUCKPETHON MH(pOpMaIuy;
® yMEHME 3aIllUChIBATh LIEJIbIC YUCIIA B MO3UIIMOHHBIX HEAECCATUYHBIX CUCTEMaX CUMCIICHUS;
® yMEHHME NEepeBOAUThH LENble 4YHUCIA, 3alUCaHHble B MO3UIMOHHBIX HEIECATHUYHBIX
CUCTEMAaX CUMCIICHUS, B IECATUYHOE MPECTABIICHUE.

ITpumep 3ananus muauu 10 KM EI'D.

Bce 4-OykBeHHbIe cioBa, B cocTaBe KOTOpbIX MoryT ObITh OykBbl H, O, T, K, U, 3anucansl B
an(aBUTHOM MOPSJKE U MPOHYMEPOBAHbI, HAUMHasi C 1.

Hwxe nmpuBeneHo Ha4amo CucKa.

151515141

NHNHK

NNH

NNNo

NNAUT

NHKU

SNk W=

[Toj KakkM HOMEPOM B CITHICKE HJIET TIEPBOE CJIOBO, KOTOPOE HaunHaeTcs ¢ OykBbl O?
Pemenue:

Bynem paccmaTpuBaTh 3TH CIIOBa KakK 3alHCh IOCIICIOBATEIBLHOCTH WAYIIUX IOJPST
HATypaJIbHBIX YUCCII OT HYJII U JaJICC B CUCTCMC CUUCIICHUSA C OCHOBAHHCM 5, rac, uCxoasda us3
andaButHOTO TOpsinka, OykBa W coorBerctByer mudpe 0, OykBa K — mudpe 1, 6yxkBa H —
mudpe 2, 6yksa O — udpe 3, Oyksa T — mudpe 4.

IlepBoe cioBo, KoTOpoe HaunHaetcst ¢ OykBbl O, — 30 OUNU, T1.€. 30005 = 3-5°40-5°+0-5'+0 =
=3-125=1375.
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Crnemyer yd4ecTh, 4TO B HAIllEH IMOCIIENIOBATEIHHOCTH TIEPBOE YUCIIO OBUIO HYJIEM, a TI0
YCJIOBUIO 3aJlaHUsl CIIOBa HyMEPYIOTCS, HAYMHAS C CIUHHUIIBI, TI0O3TOMY K TOJyYEHHOMY HOMEpPY
HY)KHO Ipu0aBuTh enuHuIy: 375+1 = 376.

OtBet: 376

3apanus suHuM 11 n1poBepsAIOT yMEHUE UCIIOTHUTD PEKYPCHUBHBINA aITOPUTM.

3aI[aHI/I$[ 9TOM JIMHUH SBISAIOTCS CAaMBIMH CJIOKHBIMH M3 3aI[aHI/II\/’I 0a30BOro YPOBHA.
DK3aMeHyeMble U3 TPYIIbl 1 ¢ HUMH MPAKTUYECKH HE CHPAaBWIMCh, B IpymIne 2 HX BEpPHO
BBINOJIHIIO HEMHOTMM MeHee 30% y4acTHHUKOB 3K3aMEHa.

[Tpumep 3ananus muauu 11 KUM EI'D.

Huoxe Ha maTH sI3bIKaxX MPOrpaMMUPOBaHMS 3alIMCaH PEKYPCUBHBIN anroputm F.

Beiicuk Python
SUB F (n) def F(n):
PRINT n, print (n, end="'")
IF n >= 3 THEN if n >= 3:
F(n \ 2) F(n // 2)
F(n - 1) F(n - 1)
END IF
END SUB

ANropuTMUYecKuil A3bIK

IMackann

anr F(ues n)

procedure F(n: integer);

Had begin
BEIBOI N write (n);
ecau n >= 3 TO if n >= 3 then
F(div(n, 2)) begin
F(n - 1) F(n div 2);
BCe F(n - 1)
KOH end
end;
C++

void F(int n) {
std::cout << n;
if (n >= 3) {
F(n / 2);
F(n - 1);

3anuimmTe nopsia 6e3 mpoOesioB U pa3enuTenell Bce uncia, KOTopble OyayT BHIBEICHBI
Ha HKpaH MpH BHIMOIHEHUH BbI3oBa F(5). Yucna nomkHbI OBITH 3alTUCAHBI B TOM e MOpSKE, B
KOTOPOM OHH BBIBOJISITCS] HA SKPaH.

Pemenne:

[IpencraBuM cXxemMaTUYHO BBINIOJHEHHE PEKYPCUBHOM MPOLIEAYpPHl B BUIE IBOUYHOIO
JiepeBa, IMOCKOJIbKY B MPOLEAYpPE COACPKUTCA NBa PEKYpPCHUBHBIX BbI30Ba. CTpelikaM BIIEBO
COOTBETCTBYET BbI3OB F (n div 2), CTpenkaMm BIPaBO — CIEAYIOIIWNA BBI3OB, T.€. F (n-1).
Homepa cTpok COOTBETCTBYIOT XPOHOJIOTMYECKOMY MOPSAKY PEKYPCHBHOTO BbI30BA NIPHU
MOCJIEIOBATEIbHOM HCIOJHEHUH anroputma. B cunmy ycnoBua if n >= 3, npu n<3
JaTbHEUIIINX PEKYPCUBHBIX BBI30BOB B BETBU HE MPOU3BOIUTCS.
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Howmep
BbI30Ba
no
MOPSAIKY

1 F5)
F®2)

> F4) _

F(Q2)

O

F(1)

N[N DN~ |W N

“F2)

[Tockonpky omepaTop BBIBOAA HAa 3KpaH write (n) CTOMT HEMOCPEACTBEHHO IEpeN
PEKyPCHUBHBIM BBI30BOM, TO MEPEAAHHOE MPOIEAype 3HauUeHUE OyJeT HaleyaTaHo IpU KaKJIOM
BbI30BE. BpImucaB mapameTpsl BHI30BOB B IPHUBEIEHHONM B TalJMIEe MOCIEIOBATEIbHOCTH,
nosyuyum: 5,2,4,2,3,1, 2.

OtBet: 5242312

3apanus JmHuM 12 npoBepsAIOT 3HaHKE 0A30BbIX IPUHIIMIIOB aIpeCcalliy B CETH.
C 3zaganusiMu 370l juHuUM B rpynne 1 chopaBunoch oxoio 10% 3K3aMEHYyEMBIX,
B rpymre 2 — okoso 40%.
Jlj1g yCHeIHOro BBIIIOJIHEHUS 3aJaHU 110 TaHHON TeMe HeOOXOIUMBI:
e 3HaHUE O CEeTEBOM aJpecalluu ¢ UCIONb30BaHUEM IpoTokoiia IP v4;
® YMEHHE IIPEICTABIIATh LIEIbIC YUCIIa B IBONYHON CUCTEME CUMCIICHUS;
® YMEHHE BBIIOJIHATH IOPA3PSAHBIE JOTUYECKUE ONEPALNH C LICJIBIMU YUCIAMH.

Jlis  BbIpaOOTKM M 3aKperyieHus 3THUX JJIEMEHTApHBIX YMEHUH U HaBBIKOB
PEKOMEHIYETCSI UCIIOJIb30BATh ITPOCThIE YIPAKHEHUS CIEAYIOINX THUIIOB.
Ipumep 12.1.

BoinosHuTe nopaspsiHy0 KOHBIOHKIMIO ABOWYHBIX 3HaueHuid 10101001, u 11001100,
OTBET 3alMIIUTE B IBONYHON CUCTEME CUUCIICHUSI.
Pemenne:

BoimonmHuMm  Anis KaxaoM mapbhl  paspsiioB ¢ OJIMHAKOBBIM  HOMEPOM  ONEPALUIO
KOHBIOHKIINH, TTOJTyYUBIIMECS 3HAUEHUS NPEICTABIAIOT COOON pa3psabl YUCIIa-pe3yIbTaTa.

Uwco 1 1 |0 |1 [0 |1 |O |O |1
Yucno 2 1 |1 |0 |0 [1T |1 10
PesynpraT 1 |0 |O ]O |1 ]O |O |O

Otset: 10001000

Ipumep 12.2.

Brimonaute mnopaspsaHyro KOoHBbIOHKIMIO uucen 240 um 103, oTBer 3amumuTe B
JECATUYHON CUCTEME CUUCIICHUS.
Pemenue:

[TepeBenem o0a yncna B JBOMYHYIO CUCTEMY CUHCIICHHS W BBITOJTHUM ISl KQXKIOW Maphl
pa3ps0B C OJIMHAKOBBIM HOMEPOM OIEpaldi0 KOHBIOHKIWHU, TMOMYYUBIIMECS 3HAYEHUS
MPEJICTABIISIIOT COOOW pa3psi/ibl UMCIa-pe3yibTaTa.
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240 1 |1 1 10 |0 0
103 0 |1 |1 0 |1 |1 |1
PesynbTar O |1 [1 ]0 ]0 |O |O |O

[IpencraBuB pe3ysbTaT B IECATUYHON CUCTEME CUHCIEHUS, MOITyduM 96.
OtBet: 96

ITpumep 3ananus aunuu 12 KUM EI'D.

B rtepmunonorun cereit TCP/IP mackoli ceTH Ha3bIBaeTCs JBOMYHOE YHUCIIO,
ompenensomee, Kakag 4acte [P-ampeca y3ma  ceTm  OTHOCHTCS K aJpecy  CETH,
a Kakas — K azapecy camoro ysma B 92Toi cern. OOBIYHO Macka 3alHChIBACTCS
o TEeM JKe mNpaBujaM, 4to u IP-aapec, — B Buae ueThpex OaWTOB, MpUYEM KaXKIbIi OalT
3alMCchbIBaeTCs B BUAE  JecATMYHOro  yuciaa. Ilpy  3toM B Macke  cHavaia
(B crapmux paspsiax) CTOSAT €IMHHUIBI, @ 3aT€M C HEKOTOPOTo paspsia — HyJIu. AJpec ceTu
[0JTy4aeTcs B pe3ynbTare IIPUMEHEHHUS 1opa3psAIHON KOHBIOHKIIUN
K 3aganHomy IP-aznpecy y3na u macke.

Hampumep, ecu IP-anpec y3na pasen 231.32.255.131, a macka paBHa 255.255.240.0, To
anpec cetu paseH 231.32.240.0.

Hns y3na ¢ IP-anpecom 111.81.27.224 anpec cetu paBen 111.81.27.192. Yemy paBen
MOCJIeTHUM (CaMbIii TIpaBbIid) 6aiT Macku? OTBET 3aMUIITUTE B BUJIE ACCATUIHOTO YHCIA.

Pemenne:

3ameTuM, 4YTO ajpeca J0 M MOClie MPUMEHEHHUS MACKU Pa3InyaroTcsl TOJIBKO IMpPaBbIM
Oaiitom. 3amuimieM mpaBplii OaWT ajgpeca A0 W TOCHE TNMPUMEHEHHS MAacKH TOpaspsaHO B
JIBOUYHOM CHUCTEME CUUCIICHUS:

p—

Ne pazpsina 7 16 |5 |4 |3 |2 0
224 1 |1 0 |0 |0 |0 |O
192 1 |1 [0 ]O |O |JO |O |O

—

W3 Tabmuipl BUIHO, YTO ajpeca 10 U Moclie MPUMEHEHUS MACKU Pa3lU4aroTcsl TOJIBKO
B 5-M paspsje, B KOTOPOM €IMHHULA NoMeHsulachk Ha . DTO BO3MOXKHO TOIZla U TOJIBKO TOT[A,
KOrJla 3HaYeHHs MpaBoro Oaiita Macku B paspsaax 6—7 — equHHIBI, a B pa3pagax 0-5 — Hynu,
nockoybKy B IP-macke cHauana (cieBa) WAYT MOAPSA pa3psiibl C €IUHULIAMH, 3aTEM — MOAPSII
pas3psiibl C HYJSIMH.

[TosToMy mpaBhlif GaliT MAacKM B JIBOUYHOM TMPEJCTABICHUU BBITJISIUT CIEAYIOIINM
00pazomM.

Ne pazpsia 7 16 |5 |4 [3 |2 0
Ipagsiit 6atir |1 [1 [0 |0 |O |O |O |O
MAacCKH

—

IlepeBens B fecATHUHYIO CHCTEMY, IoydaeM 192.
Ortser: 192
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