BBEJAEHHUE

OTa KHMra MnperHa3HayeHa AJis CaMOCTOATENbHOM MOATOTOBKM K ciade EquHoro rocynapcTBEHHOTO
sk3amena (EI'D) mo undopmatuke. EquHbBIN rocynapcTBeHHBINH 9K3aMEH — 3TO OIHOBPEMEHHO BBIMYCK-
HOM 3K3aMeH 3a Kypc cpenHero (IoJHOro) o0Imiero o0pa3oBaHus M BCTYNHUTEIbHBIN SK3aMEH B yUpexKIe-
HUS BBICILIETO M CPEAHEro npodeccHoHaIbHOro oopasoBaHus. Jt1o Aenaetr EI'D nmo umHdopmaTuke sk3a-
MEHOM, OPHEHTHPOBAHHBIM B MEPBYIO OYEPEAb HA BBIIYCKHUKOB MPOQHIBHBIX M CIIEHUATH3UPOBAHHBIX
KJIACCOB, COOMpAIOIINXCA NPOJOKUTE CBOe 00pa3oBaHue B 00JIACTSIX, CBA3aHHBIX ¢ HH()OPMAIMOHHBIMU
TEXHOJOTUSAMHU.

Conepxanne KUM EI'D onpenensiercs Ha ocHoBe PI'OC: henepalbHOrO TrocyaapcTBEHHOTO 00pa-
30BaTeNBHOrO CTAaHAApTa cpeaHero oduero obpa3zoBanus (mpuka3 MuHHCTEpCTBa MpocBenieHns Poccuii-
ckoii @epepanuu ot 12.08.2022 Ne 732). BmecTe ¢ TeM, JeTaan3upoBaHHbIE TPeOOBAaHUS K pe3ylibTaraM
OCBOGHHUSI OCHOBHOH 00pa3oBaTelIbHOM MpOrpaMMbl CpeAHero o0Iiero o0pa3oBaHUs, NMpOBEpsSEMbIe Ha
ocHoBe u3MeHEHHOro B 2022 1. ®I'OC, sBnsAOTCA NPEEMCTBEHHBIMU 110 OTHOLICHHIO K TPEeOOBAaHUSIM
®I'0OC 2012 r. Cnenyer noMHUTB, uTo npH paspadotke KM EI'D yuutsiBaetcs comepkanue deaepanib-
HOH 00pa3zoBaTenbHON MPOrpaMMBl cpenHero odmero obpasosanus (mpuka3 MuHHCTEpCTBa MpOCBelIe-
Husa Poccuiickoit @enepanuu ot 18.05.2023 Ne 371).

Enunblid rocynapcTBEHHBIH K3aMEH MOBOAMTCS C MCIIOJIB30BAaHHEM CIIELUAIBHO MOJOOPaHHBIX Ce-
puii 3agaHuil cTaHAAPTHU3UPOBAHHON (POPMBI — KOHTPOJIBHBIX U3MepHUTeNbHBIX MaTepuaios (KMM). Ilpo-
BeJICHHE DK3aMEHa B Takol (popMe MO3BOJISIET C JOCTATOYHON CTENEHbIO TOYHOCTH YCTAHOBHTD JJOCTHIKE-
HUE BBITYCKHUKAaMH TpeOoBaHUH (heaepanbHOTo ToCyJapCTBEHHOrO 00pa3oBaTebHOTO CTaHAapTa U, B TO
e BpeMs, YBEPCHHO PAaH)KUPOBAaThb MX 10 YPOBHIO BJaJeHUS HEOOXOAMMBIMH YMEHHUSIMH U HABBIKAMH,
a Tak)ke€ TOTOBHOCTH NPUMEHATh HMEIOIMECS 3HAHUSA U YMEHHUS NPU PEUICHUH MpaKTHYECcKuX 3anad. B
CBSI3M C 3THUM, U HA TOCYIApCTBEHHBIH 3K3aMeH, BBIITYCKHHK JIOJKEH YETKO MPEICTaBIAThH cede COBO-
KYIHOCTb IPEAYCMOTPEHHBIX Y4eOHOW MporpaMMoil 3HaHWW, YMEHHH U HaBBIKOB, OBJIaJeHHE KOTOPBIMU
OH CTPEMHTCA MOKa3aTh B 3aBHCUMOCTH OT IIOCTaBJICHHOM IIENH, a TaKKe T€ THIBI U MOAENH Yy4eOHBIX
3a/1a4, KOTOpble HEOOXOAMMO pelarh AJs TOro, YTOObl MOKa3aTh JOCTHXEeHHE TpeOyeMoro ypoBHs. 3a-
Jaya MpaBWJIBHO PELIMTH BCE COAEPIKAIIUECs B BapHAHTE 3a/aHUSI MOXKET OBITh TOCTHTHYTa HEOOJIBIINM
KOJIMYE€CTBOM BBIITYCKHHKOB, 00JIaAal0MUX OYeHb XOPOLIEH MOATOTOBKOW HA YpOBHE MPO(UILHON IIKO-
JBI, HO JUIA JOCTHKEHHS TpeOyeMoro Ui MOCTYIUICHUs B W30paHHBIM By3 Oalla SK3aMEHYEMBIM 4acTo
HE HY)XHO CIIPaBISITHCS CO BCEMHM 3aJaHMAMHU DK3aMEHAMOHHOW paboThI, JOCTATOYHO TOJBKO HE cle-
Jath omKMOOK B 3aJlaHUSIX, COOTBETCTBYIOIINX TpeOyeMoMmy ypoBHIO. IlosTOMy Xopomiasi moaroToBka K
9K3aMEHY 3aKJI0UaeTcsl B CTAOMIBLHOM 0e301IMO0YHOM pElIeHUH 33JaHui, IPOBEPSIONINX COAEpKaAHHE,
OCBOEHHOE BBIITYCKHUKOM B Ipolecce 00y4eHHs B ILKOJIE.

JlaHHas1 KHUTa TOJDKHA IIOMOYb BBITYCKHUKaM MoArotoButbes K EI'D mo undopmaruke. CocrasieH-
Hasl CIeUUATHCTaMHU, UMEIOIIMMHU OOJIBIION ONBIT pa3pabOTKH AMArHOCTHYECKUX TECTOB, B TOM UHUCIE
3aJlaHUil KOHTPOJIbHO-U3MEPUTENbHBIX MarepuanoB EI'D, oHa npu3BaHa oCBETUTH MOJIHBIN 00bEM conep-
JKaHUs, MPOBEPSIEMOr0 Ha 3K3aMEHe, U MT0Ka3aTh OCHOBHBIE THUIBI 33JaHUM, KOTOPbIE MOTYT BCTPETUTHCS
Ha ’K3aMEHE 10 KaKJ0l TeMe.

Oxk3amen no uHpopmaruke u UKT B 2027 romy Tak ke, kak u B 2021-2026 romax, Oymer mpoxo-
IUTH LIEIMKOM B KOMIIbIOTepHOU (popme. Bee yyacTHukH 3K3aMeHa OynyT UMETh B CBOEM PACIIOPSIKCHUN
KOMITBIOTEP C YCTaHOBJIEHHOW Ha HEM ONEpalMOHHOW CHUCTEMOM, pelakTopaMH 3JIEKTPOHHBIX TaOJIHIL,
TEKCTOBBIMH PEJaKTOpaMH, CpeaMH nporpaMMmupoBanus Ha a3bikax: C#, C++, Pascal, Java, Python.

JUisl BBITIOJIHEHUS JIIOOBIX 3alaHuil MOXKHO MCIIOJIB30BaTh BBIUMCIUTENBHBIE BOBMOXKHOCTH KOMIIBIO-
TE€pa M YCTAaHOBJIEHHOE MPOTrpaMMHOE OOeCIeYeHHE: IEKTPOHHbIE TaONULBl U CUCTEMBI TPOrPAMMHPO-
BaHMUSL.

Ok3ameHanuoHHas pabota 2027 roga He mpeanoiaraeT SKCIEpTHON MpoBepku. Bee 3aganus uMeroT
OTBET, MPEACTABISAIONNI coO0ol a100 uncio (cepuio uyucen), MO0 CTPOKY CHMBOJIOB. 3aaHus IPO-
BEPSAIOTCS] KOMIIBIOTEPOM B aBTOMaTHYECKOM DPEXHMME IyTEM CPAaBHEHMsI OTBETA C 3TAJIOHHBIM. 3aluch
OTBETOB OCYIIECTBISAETCSA B CHELMAIbHONW IMPOrpaMMe JUIsl IPOBEAECHUS SK3aMeHa.

Bcero B sk3aMeHanmoHHOM padote, kak u B 2021-2026 romax, conepxxutcst 27 3aqaHuid, TPaBHIIb-
HOE BBIMOJIHEHUE KOTOPBIX MPHHECET dK3aMeHylomeMycs 29 nepBUYHBIX OamioB. IIpaBuibHOE BBIIOIN-
HEHHUE MEepBBIX 25 3aJaHuil OLEHUBAETCS OJHUM IMEPBUYHBIM OaJUIOM 3a Ka)X/10€ BEPHO BBHIMOJIHEHHOE
3amaHue (TIOJHOE COBMAJEHUE OTBETA C 3TAJIOHOM), 3aaHus 26 1 27 OLEHUBAIOTCS MAKCHMAJIBHO IBYMS
MEepPBUYHBIMU OajulaMu 3a 3ajJaHue.



[lepBuuHble O6amibl 3a 3aJaHUs CYMMUPYIOTCSL M 110 OIpeesieHHOH (opMyse NepeBoIsITCs B TECTO-
Bble Gamisl o 100-6annpHOM mIKaie.

Astopel KIIM mpenmnonaratoT, 94To 4acTh 3afaHUil OyeT BBIMIONHATHCS yYaCTHUKAMH JK3aMEHa «B
yMme», 06e3 pacdueToB Ha KOMITBIOTEpe. 3aTo ApyTrue 3adaHus, Ha000pOT, TpeOyIT 005M3aTeNhbHO HCTIOIh-
30BaTh IPOTpaMMHOE OOeCleYeHHEe U MPEATOoNaraT 3arpy3ky ¢aiioB nanasix. OTBET B 3TOM Cilydae
OyZzeT 3aBUCETh OT TOT0, KaKue JaHHbIe OblIM IpencTasineHsl. Takue 3anaHus B KM nomMedensl cnienu-
AIbHBIM 3HAKOM U MPEeNyNpexKICHUEM:

l:l | 3aoanue gvinonnaemca ¢ UCnONbL3I06AHUEM NPUNAZAEMBIX Pallnoe.

Taxux 3agannii 8 KM B o6mieit cioxuoctd 9: 3amanug 3, 9, 17, 18, 22, 23, 24, 26, 27. Ha sk3ame-
He, ToMUMoO, coocTBeHHO, KM, 3x3ameHyeMoMy OyayT BbIIAHBI (pailiibl 1aHHBIX. B 1aHHO# KHUTE OYIyT
pa3o0paHbl TPEHUPOBOYHBbIE 3aJaHNs, (PAWJIbI JAHHBIX K KOTOPLIM pa3MellleHbl HA caiiTe U31aTelIb-
cTBa: www.intellectcentre.ru B pa3znene «/{ononureabHble MaTepuaiabhy. Koa As ckaunBaHus — .

Bbonee nmonoBunsl 3aganuit KM He TpeGyroT MCIIOIB30BaHUS MPOrPaMMHOr0O 00ecreyeHHUs,
OHU MOTYT OBITH BBINOJHEHBI BPY4YHYIO, 0€3 HMCHOIb30BaHUS KoMIbioTepa. C JIpyroil CTOpPOHHI,
OOJIBIIMHCTBO 33JJaHUN MOTYT OBITh BBIIIOJHEHBI IIyTEM COCTABJICHUS MPOTPAMMBI JJIsi aBTOMATH-
YECKOTO BBIUMCIIEHHUS OTBETA B COOTBETCTBUM C YCIOBHEM.

bonbmmucTBO 3amanuii KMIM coxpassieT NpeeMCTBEHHOCTD € 3aJJaHUSIMU IPOHUIBIX JeT. [le-
MOBEpCHUs TEKYILEro rojja COCTaBIAETCS NpeuMyllecTBeHHO U3 3aaanuii KM ropa nmpenpinyiie-
ro. Ho Tem He MeHee, He cienyeT oxuaark, yTo B Tex KMM, kotopsie OyayT MCIONb30BaThCS Ha
sK3aMeHe, (popMyIMpOBKH 3aiaHuil OynyT Onusku GopMmyiarpoBkaMm JemoBepcud. Kaxaslid ron B
KHM EI'D Bkmtouaetcst 3—4 3a1aHus B NPUHIMIIAAIBHO HOBBIX (POPMYIUPOBKAX, MPOBEPSIOIINE
TO e camoe cozaepkaHue. OOBIYHO pe3yNbTaT MX BBINOJHEHHS OBIBACT XyXKE, YeM B IPEKHHE
roiipl. OTO O3HAYAeT, YTO CJIEAYET TOTOBUTHCS peLIaTh 3aJaHUsl ONPENEICHHOIO COAEpXKaHMs, a
HE 3a/laHusl KOHKPETHBIX TUIIOB, BCTPEYABIIMXCS paHee. B To e Bpems pe3yabTarhl IK3aMEHOB
BCEX MOCJETHHUX JIET MOKa3bIBAIOT BAKHOCTh XOPOUIEH MOATOTOBKMU K 3K3aMeHy. AOUTYPHUEHTHI,
3HAKOMBIE C OTKPBITHIM OAaHKOM 3aJaHWil U C IeMOHCTpanuoHHON Bepcueld KM, yBepeHHO mipe-
07I0JIEBaJI MUHUMAJIbHYIO TPaHUILy 0ajUIOB M JOCTHrald pe3ysbrara, 00ecleunBaloero nocTy-
IUIeHUE Ha U30paHHYIO CHEIHATbHOCTh MPO(UIBLHOTO By3a. BbIcOkOMy pe3yabraTy criocoOCTBYeT
3HAaKOMCTBO CO CTPYKTYpO#l paboTbl, MPEACTABICHUE O BOMOXHBIX THUIAX M (GopMaTax 3aJaHHi
Ha Ty WM UHYIO TEMY.

DK3aMEH HE INpOBEpsET 3HAHME OCOOCHHOCTEH CHHTAKCHUCAa KOHKPETHBIX S3bIKOB IpOrpam-
MHUPOBAHUS WIM KAKHX-TO CIEUU(PUYECKHX NPUEMOB pabOThl C TeM WJIM MHBIM MPOrPaMMHBIM
obecnieuennem. CozepikaHue 3aJlaHUi OPUEHTHPOBAHO Ha TO, YTOOBI UX CIOKHOCTH HE 3aBHCElNa
OT BBIOOpA s3bIKa MporpaMMHupoBaHus. BMecre ¢ Tem, KoMnbloTepHas popMa IK3aMEeHa yxKe Tpe-
OyeT OT BBITYCKHHKA JEMOHCTPAIMM YMEHHUsI paboTaTh CO CIEHHUATU3UPOBAHHBIM IPOTrPaMMHBIM
obecriedyeHreM. 3alaHusl MOCTPOCHBI TAK, YTOOBI MX MOT BBIMOJIHUTH JHOO0H 3HAIOIIUI MaTepHan
BBIITYCKHHUK, HE3aBUCUMO OT TOTO, [0 KAKOMY Y4€OHHMKY M C HUCIOJIb30BAaHHEM KaKOW CpPebl Mpo-
IpaMMHPOBAHUS MPOXOJUIIO OOyUEHHUE.

Ha BpInoiHeHne 3K3aMEHAIIMOHHON paboThl OTBOAMTCS 235 MUHYT, 3TO 4yTh MEHEe 4 4acoB.
Crnenyer paccuuTarh CBOM CHUJIBI M BpeMs, HEOOXOIMMOE Ha BBIMOJIHEHHE OTIECNIbHBIX 3aJaHUN U
HE 33J€pKUBAThCS CIIMILKOM JOJI0, €CJIM BBIIOJHUTH 3a/laHu€ HE YIAeTCs: €CThb ONAcHOCTb He
YCHETH BBINOJIHUTH BCE 3aIJIAHMPOBAHHBIE K BBINOIHEHUIO 3a1aHus. [Ipu 3ToM Hago nmoHumars,
YTO 3a/laHusl UMEIOT PA3IUYHYIO CI0XKHOCTb M TPYAOEMKOCTb. IIpy IulaHMpOBaHNMU TaKTUKH BBI-
NOJTHEHUS! PabOTHI CIIEoyeT YUUTBhIBATh, UTO Bce 3agaHus Bapuanta KM BbIgatoTcs sK3aMeHye-
MOMY OJHOBPEMEHHO (B HayaJle 3K3aMeHa), I03TOMY YYaCTHHUK 3K3aMEHa BIIPaBE CaMOCTOSTEIILHO
pacnpenenats BpeMsi, BHINOIHATH 33JjaHus B JIOOOM TOpsIKE, BO3BPALIATHCS K y>KE€ BBIINOIHEH-
HBIM 3aJJaHUsSIM U Tak jajnee. PEKOMEHAyeTCs BHINOIHATH 3a/laHUsl B TOM IOPSAKE, B KOTOPOM OHU



UAYT B SK3aMEHAIIMOHHOW paboTe, Tak KaK YPOBEHb CIOXKHOCTU 3a/laHUi IMOCIIE0BATENIHHO BO3-
pacTaer.

Ecnu 3amaHue cTaBUT Bac B TYHUK — IPOMYCTUTE €ro, MOIBITANTECh BBINOJHUTH CIEIYyIO-
niee 1o ovyepeau 3aaaHue. Bo3Bpamarscs K BbI3BABIIMM 3aTPYIHEHUS 3aJJaHUSIM CIIEAYeT TOJIbKO
1ocJie TOro, Kak OyayT BBINOJIHEHBI BCE 3aJjaHMsl, HE BbI3bIBAIOIIME 3aTPyIHEHUH. YUTHTE, 4TO
(hOpMYyIMPOBKM 33JaHUN MOTYT Pa3jInyarbCs TOBOJLHO 3HAYUTENBHO MPU OJHOM M TOM K€ IpO-
BEPSIEMOM COJIEpP)KaHUU, TIOATOMY Ba)KHO B MIEPBYIO OYEpE/lb BUUTATHCS B (POPMYIHUPOBKY, MOHSTH,
Kakoe cojiepKaHHe OHa MPOBEPSIET U KaKUM U3 pa3o0paHHBIX MPHU MOArOTOBKE K 3K3aMEHY 3aja-
HUI COOTBETCTBYET, a 3aT€M YK€ HauaTh BBIIIOJHEHUE 3a/IaHUA.

Enunbiil rocynapcTBEHHBIN 3K3aMEH — KOMIUIEKCHOE HCIIBITAHHE, €r0 Pe3ysbTaT 3aBHCHUT He
TOJILKO OT BAlllMX 3HAHWUW, YMEHHI U HaBBIKOB, HO TaKXe OT aKKypaTHOCTH, COOpPaHHOCTH, IIeJIey-
cTpemiieHHOCTH. LlenenanpaBnenHas NOAroToBKa M Xopouias gusndeckas ¢popma B JIeHb IK3aMe-
Ha — 3aJI0T ycrexa.

Jlyummii cmioco0 MOATOTOBKHM K dK3aMeHy — M3ydeHHe MHPOpMaTHKU. Te, KTO XOpOIIO 3HAT
IpeaMeT, CAAIOT 3K3aMeH Jierko. TeM He MeHee, CTOUT MPUNTH Ha YK3aMEeH, XOPOIIO MPeICTaBIss,
Kak OyzeT BBIISIIETh SK3aMeHalnoHHas padora. [ToaTomy mocMoTpute, moxanyicTa, 1eMOHCTpa-
[IMOHHYIO BEPCHIO dK3aMEHAITMOHHOW paboThl, pa3MmernieHHyo Ha caiite ®UIIU (www.fipi.ru). Vu-
TUTE, YTO JeMoHcTpanroHHas Bepcus KM Ttonbko nokaseiaet, kakoe 3ananne MOXET croste
Ha 3TOM MecTe B paboTe, 3TO COBCEM HE O3HAuaeT, YTo B paboTe OyneT 3amaHue abCONMIOTHO aHa-
JIOTUYHOE 33J]aHuI0, PUBEACHHOMY B JieMoBepcuu. B peansnom KUM 3aganusa Ha kaxI0i mo3u-
uu OylyT COOTBETCTBOBATH JIEMOHCTPALIMOHHOMY BapHaHTy [0 TEMAaTHKE, YPOBHIO CIIOKHOCTH U
(dbopmaty oTBeTa. DTO HE UCKIIIOYAET TOTO, YTO MOXKET MPOBEPATHCSA KAKOM-TO MHOM acmeKT TeMbl
U 331aHus OyqyT CHJIBHO pa3iN4aThCsl BHEIIHE.

Tem He MeHee, pelleHre 3a1aHU MPOLUIBIX JIET MOXKET OY€Hb [TOMOYb BaM IPU MOATOTOBKE K
9K3aMEHY, TaK KakK Bbl YBUANUTE, KaKue ObIBAIOT 3aJlaHUs, KAKUE JIEMEHTHI COJepKaHUs MpeaMeTa
MPOBEPSIIOTCS U KaKUM 00pa3oM 3TO JenaeTcs. DTa KHHWra Nnpu3BaHa MOMOYb BaM Ha OCHOBHOM
JTare NOATrOTOBKU K SK3aMEHY — IPHU U3yUYE€HUH OCHOBHOTO MaTepuaja U TEMaTu4eCcKOM KOHTpOJIe
B XoJie 3Toro u3yuyeHus. Ha stom sTame Hazo cTapaThCs peliaTh 3aJa4y pa3HbIX TUIIOB, IPOBEPS-
IOlMe 3HAHUE JaHHOW TEMbl, aHAIU3UPOBATh BOZMOXKHBIE OIIMOKU U 3aKPEIUISITh YMEHHE, pelas
3aJ]a4yd aHAJIOTUYHOTO cofiepKaHus U dopmara.

Ucnonp3yiite EquHblii rocygapCTBEHHBIM 3K3aMEH KaK BO3MOYKHOCTH MPOBEPUTH CBOM 3HA-
HUS, YMEHHUS, CBOIO BOJIIO, CBOW XapakTep. [0TOBbTECh K 3K3aMEHY XOpOILIEHBKO — M Ojarompu-
SATHBIM MCXOJl BaM rapaHTHUpPOBaH!



3aganue 1

COAEPKXAHUE KYPCA HH®OPMATUKU U UKT
B TECTOBbBIX 3AJIAHUAX

[TepBoe 3amanme KM EI'D, cornmacHo komudukaTopy, MpoBEpsieT yMEHHE
UCTIOB30BATh KOMITBIOTEPHO-MAaTEeMAaTHIECKUE MOJIEIH /ISl aHalu3a OObEKTOB U
nporeccoB. IIpoBepsiemoe 3aganueM colepkaHWe — 3TO aJeKBATHOCTh MOACIH
MOJIETTUPYEMOMY OOBEKTY HIJIM Tporeccy, (hopmann3anus MPUKIAIHBIX 3a7ad.
[IpencraBnenue pe3yabTaToB MOACITUPOBAHMS B BHJE, YAOOHOM IJISi BOCIPHATHS
YeJI0OBEKOM, B YaCTHOCTHU rpaduyeckoe MpeacTaBieHHe JaHHBIX (CXeMBbI, TaOIHIIbI,
rpadukn).

B »Tx 3amanusx OOBIYHO TpeOyeTcs YCTAaHOBUTH COOTBETCTBHE MEXIY pa3-
HBIMU BUJAMU MPEJCTABICHUS TAHHBIX, Yallle BCETO — MEXy TaOIuIel u rpadom.
[Ipu pemenun 3ama4 Ha 3Ty TeMy HEOOXOAMMO YMETh MPE0OpPa3oOBBIBaTH TaOIMY-
HbIe MozienH (TaOnuIbl) B SKBHBAJCHTHBIE CETEBBIC MOJEIH, MPEICTaBICHHBIC B
Buje cxeM. M, Hao0OpOT, MO 3aJaHHOW CXEME yMETb CTPOUTH HSKBHBAJICHTHYIO
TaOJIMYHYIO MOJIEINb.

PaccMOTpUM HECKOJBKO TUITUYHBIX MPHUMEPOB TAKOTO 3aJaHMS.

Mpumep 1

Ha pucynke crpaBa cxema gopor H-ckoro paiiona m3zoOpakeHa B Buje rpada, B TabmuIe
coJiepKaTcsl CBEJIEHUS O JUIMHAX 3THUX JOpor (B KmiiomeTpax). Tak kak TaOnuily U cXeMy pucoBa-
JM HE3aBHCHUMO JIPYT OT Apyra, TO HyMepalys HaceJIEHHBIX IMyHKTOB B TaOJIHIIE HUKAK HE CBA3aHA
¢ OykBeHHbIMH 00O3HaueHHsIMH Ha rpade. Ompenenure, KakoBa UIMHA JOPOTH M3 MyHKTa B B
nyHKT E. B oTBeTe 3amummre 1enoe 4uciao — Tak, Kak OHO YKa3aHO B TaOluIIe.

nijn2(nN3\na|nsinen7
ni 45 10
n2y4s 40 55
n3 15|60
N4l 10|40 20|35
Mns 15 55
ne 55|60|20|55 45
n7 35 45

Pewenue:

OT0 mpuMep, Korna cxema IMpeacTaBisieT co0oii HecuMMeTpudHbIi rpad. Ha Hem BepmmHbI
OOBIYHO OTIPENENAIOTCS OJHO3HAYHO, XOTSA Ha JaHHOM rpade eCTh CHMMETPUYHBIN (parMeHT —
TpeyroiibHUK ABB, HeBO3MOXKHO ompenenuTh, Kakas U3 BepliuH A, a kakas b. [{ns nanHoi 3ana-
Yy 3TO HeBaxkHO. Ha pucyHke u3 nmyHkra B Beixogut 5 gopor, a u3 nyHkra E — 4 noporu. U3
JPYTUX IMyHKTOB BBIXOAUT 100 3 (mmyHKT I'), mn6o 2 noporu. Takum oOpa3om nmyHKTY B Ha cxeme
cootBeTcTBYeT [16 B Tabmuie, a myHkty E Ha cxeme [14 B Tabmure. JlmHA TOpOTH MEXIy HUMH,

cortacHo Tabmure, 20 kM.
Omeem: 20



Mpumep 2

Jist TabnuIel M CXeMBI IOpoT U3 MpuMepa | ompenenute cymMMy JUIMH OPOT U3 MyHKTa B B
nyHKT J[ 1 u3 nynkra I' B myHkT K.

Pewienue:

Jlns pemeHus 3ToM 3a1a4M HETOCTATOYHO OIPENEIUTh TOJIBKO BepmuHbl B u E, Hano Halitn
eme Bepwnnsbl I, JI u K. Ilynkr I' — eauHcTBEHHBIN, U3 KOTOpOro BeIxoaut 3 goporu. Jto 112 B
tabnuue. V3 Hero goporu BeayT B yke u3BecTHbIE MyHKTH B u E, a taxke B myHkT K. Tak urto
nyHKT K — at0 I11 B Tabnune. Jnuna noporu mexay 12 u I11 cocrasuser 45 kM. Teneps Hano
onpenenuTs myHKT JI. B Hero BemyT Tosibko aBe nopord — u3 B u u3 E. Oto I17. Inuna goporu
u3 Hero B [16 cocrasmsier 45 kM. Cymma 90.

Omeem: 90

Mpumep 3

Jlist Tabnuiel ¥ CXeMBbl IOpor U3 mpuMepa | ompenenute cymMMy JUIMH JOPOT U3 MyHKTa B B
IOYHKT A ¥ NyHKT b.

Pewenue:

Jlnst peuieHus 3T0M 3a/1a4un Ha/l0 MPEXKJIE BCEro ONPENENNUTh BepiinHy B. D10 eauHCcTBEHHAs
BEpIIMHA Ha rpade, U3 KoTopoit BeixonuT 5 pedep. Eit coorBercTByer [16 B Tabnuue. Teneps Hano
HaiiTu B Tabnuie BepIIMHBI, cBA3aHHbIe ¢ [16 u mMexay coboit. Jto 113 u II5. Mer He MoxeM
OIpEENUTh, KAKOM U3 3THUX IIYHKTOB COOTBETCTBYET A, a kakoil b. [loaTomy Ha Bompoc o anuHe
noporu AB MBI OTBETUTH HE MOXKEM, PaBHO Kak M Ha Bonpoc o jinHe bB. A BoT cymmy paccro-
SIHUM B CHJIy KOMMYTaTHBHOCTHU CJIOKEHUS BBIUUCIUTH MOxeM. Jlimnna poporu mexay [13 u 116
coctasisier 60 kM. lyiimna noporu u3 I15 B [16 cocranser 55 km. Cymma 115.

Omeem: 115

IMpumep 4

B tabnuiie comepikarcsi CBEACHHS O IOPOTax MEXy HACEICHHBIMH MyHKTaMU (3BE370YKa B
TaOIUIEe 03HAYAET, YTO JOPOra MEXKIY COOTBETCTBYIONIMMH HACEIEHHBIMHU ITYHKTAMHU CYyIIECTBY-
eT). Ha pucyHke crnpaBa Ta ke cxema Jopor u300pakeHa B BHJE rpada.

Tak kak TaOMUIy ¥ CXEMY PUCOBAIM HE3aBUCUMO APYT OT APYyra, TO HyMepaius HacelIeHHBIX
MyHKTOB B Ta0NMIle HUKAK HE CBsi3aHa ¢ OyKBEeHHbIMH O0OO3HaueHHssMH Ha rpade. Ompenenure
HOMepa HacelleHHbIX MyHKTOB E u B B Tabnune. B orBere HammmuTe aBa yucia 0e3 pasmenuTe-
Jen: cHavyana Juis nyHkra E, 3arem mia nmyHkra B.

Howmep nynkTa
1 (2 (3 [4[5[6[7]38
1 * * *
2 * *
5 ; K
E\ 4 * %
8—1 5 * * *
g [ 6 * * K
an
7 * * *
8 * % %

Pewenue:

Ha cxeme u3 4 nynkroB (I, b, I, B) Beixonut 3 goporu, u3 nynkrtoB E, A, K u K — no 2
noporu. IlepeiM menom ompenenum B Tabmuie myHKTH JK u K, Tak kak OHM CBSI3aHBI MEXTY
co00i1. 910 myHKTHI 3 U 6. V3 ocTaBmKXcs AByX MyHKTOB ¢ 2 noporamu onpeaenuM E u A. Jlopo-
ru u3 E Benyt B /| u b, cBsi3anHble noporoi, a u3 nyHkra A B /[ u I, Mexay KoTopbIMH 1OpOTH
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HeT. Takum oOpa3om, myHKTY E Ha cXxeMe COOTBETCTBYET MYHKT 2 B TaONHIE, a MyHKTY A —
nyHKT 4. COOTBETCTBEHHO, MyHKT J[ — 3TO MyHKT 7, a MyHKTY " B TaONHIIE COOTBETCTBYET IMyHKT
5. U3 T noporu Benyt B XK (6) , A (4) mu B (1). Takum oOpa3omM MbI MOJTYYHIH OTBET Ha MOCTaB-
JICHHBIN BOTIPOC: MyHKTY E cooTBeTCTBYEeT MyHKT 2 B Tabmuie, a myHkry B — myHkT 1. OTBeT 21.
[IpoBepum ce0s1, onpenenuM octaBiuiics NyHKT b B Tabmuie (8), B Hero BexyT goporu u3 1 (B),
2 (E) u 7 (J1). 3amaua perieHa moJHOCThIO, MBI YCTAHOBUJIM COOTBETCTBHE MEXKIy BCEMH ITyHKTa-
MU Ha cXeMe U B TaOJulIle.
Omeem: 21

33}13‘11/[ AJIAA CaMOCTOATEJIBbHOIO PEeIICHUSA

3aoanue 1.1

Ha pucynke cnpasa cxema popor H-ckoro paiiona mzoOpakeHa B Buze rpada, B Tabnuie
coJiepKarcsl CBEJICHHs O JUTMHAX 3THUX JIOpor (B KuiiomeTpax). Tak kak TaOnuily U cxemy pHcoBa-
JIM HE3aBHCHMO JIPYT OT Apyra, TO HyMepaIls HaceIEHHBIX ITyHKTOB B TaOJIHIIe HUKAaK HE CBA3aHa
¢ OykBeHHbIMH 00O3HaueHHMsIMH Ha rpade. Onpenenure, KakoBa UIMHA JOPOTH M3 IMyHKTa B B
nyHKT [. B oTBeTe 3anummTe 1emoe 4ruciao — Tak, Kak OHO yKa3aHO B TaOJIHIIE.

M1 |12 |13 | 04 | TIS | II6 b I

1 17 [ 11|14 ] 12

m 13

m | 17 19

m | 11 10 | 6

s | 14 19 | 10 °
me | 12 | 13 6 A B / E

3aoanue 1.2

Jist Tabnuiel U cXembl Topor u3 3aaaHus 1.1 ompenenurte cymMMmy JJIHH JOPOT U3 MyHKTa B
B IIYHKT A ¥ NyHKT b.

3aoanue 1.3

Ha pucynke crpaBa cxema gopor H-ckoro paiiona m3zoOpakeHa B Buje rpada, B TabIuIle
coJieprKarcsl CBEJIEHUS O JUIMHAX 3THUX JOpor (B KuiiomeTpax). Tak kak TaOnuily U cXeMy pucoBa-
JIM HE3aBHCHUMO JPYT OT ApPYyra, TO HyMepauus HaceIEHHBIX ITyHKTOB B TaOIUIE HUKAK HE CBS3aHa
¢ OyKBeHHBIMH 0003HaueHUAMH Ha Tpade. Onpenennre, KakoBa cymMMa IPOTSHKEHHOCTEH TOpOT U3
nyHkTa F' B MyHKT 4 u u3 nyHkra D B nyHKT C B oTBeTe 3anuinTe 1e10€ Yucio.

Homep nyHkTa A
112[3]4|5]617 .

1 21] 5
212 3[2]1
= |3 3913 e B
~ 1421 39 30
2155313
= | 6 2 30 53

71811 53 G




3aoanue 1.4

Jlis Tabnuuel U cXembl Topor M3 3a1aHus 1.3 ompenenuTte cyMMy JUIMH J0pOr U3 ImyHKTa G
B IIYHKT B ¥ u3 nyHKTa G B IyHKT E.

3aoanue 1.5

Ha pucynke crpaBa cxema gopor H-ckoro paiiona m3zoOpakeHa B Buje rpaga, B Tabiuie
COZIepKaTCsl CBEICHUS O JUIMHAX 3THUX Jopor (B KwioMeTpax). Tak Kak TaOluIy U CXeMy pUCOBa-
JM HE3aBHCHUMO JIPYT OT Apyra, TO HyMepalus HaceaEHHbIX ITyHKTOB B Ta0JMIle HUKAK HE CBA3aHA
¢ OyKBeHHbIMM 0003HaueHUSIMU Ha rpade. OnpenenuTe, KakoBa CyMMa OpOTSHKEHHOCTEH JOpor U3
nyHkTa /1 B myHKT £ 1 u3 nyHkra G B nyHKT C. B oTBeTe 3anuInTe 1EJI0€ YUCIIO.

Howmep nyHkTa H
1[2]3]4]5]6[7]8

1 9 1812
= |2 33| 4 11
< [3]09 5] E B G
=4 17 23
s[5 33 17 24
Z2 (6|18 4 22 A
= 712 24|22 \F c

8 11[15]23




3aganue 2

910 3a1aHUC MOCBAIICHO IMOCTPOCHUIO U aHAJIU3Y Ta6J'II/II_I HCTHUHHOCTH JIOTH-
YCCKHX BLIpa)KeHHﬁ. Hpe;x,ue BCCTO, HCO6X0,Z[I/IMO 3alIOMHUTD Ta6J'II/II_U>I HCTUHHO-
CTH OCHOBHBIX JIOTHYCCKUX onepaunﬁ JUISL OMHOU M ABYX IICPEMCHHBIX!

A B —A A/\B AV B A—B
0 0 1 0 0 1
0 1 1 0 1 1
1 0 0 0 1 0
1 1 0 1 1 1

Bo-BTOpBIX, CleayeT UCTONb30BaTh 3aKOHBI aNreOphl JIOTUKH, B YACTHOCTH
MePEMECTUTENIbHBIN, paclpeIeTUTEIbHBIA U COYeTaTEIbHBIN 3aKOHBI, CITPaBEJIN-
BbI€ JIJIS1 OTEPALMM JTIOTUYECKOTO CIIOKEHUSI U YMHOXKEHUSI.

Ilepemecmumenvnulii 3aKon:
AVB=BVAAANB=BAA
CouemamesnbHblil 3aKOH:
(AVB)VC=AVBVC)(ANB)AC=ANBANC)
Pacnpedenumenvuulit 3aKon:
AVBANC)=(AVB)AAVCO)
ANBVC)=(AANB)V(ANC)

HwuxenepeurcieHHble 3aKOHBI CTICMUGUYHBI A7 anreOpbl JIOTUKH.
3axkon nenpomueopeuus:
AN-A=0
DTOT 3aKOH BBIpa)KaeT TOT (DAKT, YTO BBICKA3bIBAHHE HE MOXKET OBITH OIHO-
BPEMEHHO MCTUHHBIM U JIOKHBIM.
3aKOH UCKIIOYEHHO20 MPempe2o:
AV-A=1
DTOT 3aKOH O3HAYAET, UTO JIMOO BHICKA3bIBAHHE, INOO €ro OTPHUIIAHHE JOKHO
OBITh UCTUHHBIM.
3aKoH 080UHO20 OMPUUAHUA:
- (CA)=A
3akonwvt 0e Mopeana:
- (AVB) = "AA\—B
- (AAB) = "AV—B
B cnpaBennmBOCTH yKa3aHHBIX 3aKOHOB MOXXHO YOEOUTHCS C MOMOIIBIO
TabIUI] HICTUHHOCTH.
[Tone3Ho 3HaTh Takke GOPMYIy TSl BRIPAKEHUS UMILTUKAIUU Yepe3 OTpUlla-
HUE U JIOTHYECKOE CIOXKEHUE!
A->B=—AVB
B Tpetbux, cnenyer cobnronaTh MPUOPUTETHI JJOTUYECKUX OIEparivii
B anrebpe nmoruku, Tak ke Kak U B anreOpe 4Hcel, CyIIeCTBYeT MPUOPUTET
oneparuii. Ot 6osee crapuieit k muammeit: ~ /A'\V/ —, To ecTh, €ClIM He ompeaene-
HO CKOOKaMH, TO CHa4asla BBIMOJIHAETCA OTPHUIIAHHE, TOTOM YMHOKEHUE U T.1I.
B BapuanTe KM, xoropsle nonyuaeT kaxaplil yuactHuk EI'D, ectb cipaBou-
Hasl CTpaHHIa (OHA MAET BTOPOH, MOCIE CTPAHUIIBl ¢ MHCTPYKIMEH MO BBIMOIHE-
HUIO BapuaHTa). Ha Heil natorcs 0003HaYeHHs JTIOTHUECKHUX ONepaluid, Coaep:KaTcs
CBEICHUS O TIPUOPUTETE OMepalfii U MHOTO APYyroi mone3Hoi uHpopmanuu. [Ipu-
BEJIEM 3/1€Ch U3BJICUEHHUE C ITOM CTPAHHUIIbI, KACAIOUIEECS PACCMATPUBAEMOIO HAMU
paznena:
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B 3Kx3aMeHAIMOHHBIX 32JaAHUSAX HCIOJIb3YIOTCS CJIeIYIOIIne COriameHns.
1. O603Ha4YeHus i JTOTHUECKUX CBSI30K (Omeparuii):
a) ompuyanue (naBepcust, torudeckoe HE) o6o3navaercs — (Hanpumep, —A4);
b) konwvionkyus (orudeckoe yMHOXeHue, jorudeckoe M) obosznauaercs /\
(marmpumep, 4 /\ B) nubo & (nanpumep, 4 & B);

C) ouswionkyus (JIOTH4eckoe ciiokeHue, jorudeckoe MJIM) obo3navaercs \/
(mampumep, 4 \V B) nubo | (Hanpumep, 4 | B);

d) credosanue (mmmukanus) obo3Hayaercs — (Hanpumep, 4 — B);

€) mooicoecmso obo3Havaercs = (Hanpumep, A = B). Beipaxenune 4 = B
WCTHHHO TOTJIa U TOJBKO TOT/JA, KOTjia 3Ha4eHusi 4 u B coBnaaawt (6o
OHM 00a MCTHHHBI, JIMOO OHH 00a JIOXKHBI),

f) cumBou 1 ucmonb3yercs it 0003HAYCHHS UCTUHBI (HICTUHHOTO BBICKA3bIBa-
HUs); cuMBoa 0 — u1st 0003HAUCHHUS JKH (JI0)KHOTO BBICKA3bIBAHUA).

2. JIBa IOTHYECKUX BBIPAKCHHS, COICP)KAIIMX MEPEMEHHBIC, HA3bIBAIOTCS
PAasHOCUNIbHbIMU (SKBUBAJICHTHBIMH), €CJIA 3HAYCHUS 3TUX BBIPAXKECHUI COBIIAJAIOT
IIpH JIIOOBIX 3HAYEHUSAX TMEepeMeHHBIX. Tak, Beipakenust 4 — B u (—4) \/ B paBHO-
cuiibHbL, @ A V B 1 A /\ B HepaBHOCWIIbHBI (3HAYCHUS BBIPAKCHUI Pa3HbIC, HAIIPH-
Mmep, mpu A = 1, B = 0).

3. [IppopuTeTHl TOTHUECKUX OTEPAlUii: UHBEPCHUS (OTPHUIIAHUE), KOHBIOHKIIUS
(Jloruyeckoe YMHOXEHHE), TU3BIOHKIHS (JOTHYSCKOE CIOXKCHHE), UMIUTHKAIUS
(cmemoBanue), ToxkaecTBo. Takum obpazoM, 74 /A BV C /\ D o3Ha4aet To ke, 4To
u ((—4) AN B) V (C N\ D).

Bosmoxna 3anuce 4 A B /A C Bmecto (4 /\ B) /\ C. To ke oTHOCUTCA U K
JMU3BIOHKINK: Bo3MoxHa 3anuck A \V/ BV C Bmecto (4 V B) V C.

IIpumep 1

Jlornueckas dynkums F 3amaércsa BeipakenueM (—z)/\x V x/\y. Onpenenure, KakoMy CTOJIOIY
TaOJHIIBI UICTHUHHOCTH (QYHKIUHU F COOTBETCTBYET KaXKJasl U3 TIEPEMEHHBIX X, J, Z.

ITepem. 1 [Tepem. 2 Ilepem. 3 OyHKIUA
??? 7?? 2?2? F
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1

B otBeTe Hammmurte 6YKBI)I X, J, Z B TOM IOPAAKE, B KOTOPOM HAYT COOTBETCTBYIOIIHUE UM
cTonOIIbI (CHavanma — OyKBa, COOTBETCTBYIOMmIAsA 1-My cTonOIty; 3aTeM — OyKBa, COOTBETCTBYIOIIAS
2-My ctonfity; 3aTeM — OyKBa, COOTBETCTBYIOIIAst 3-My cTo0j01y). BykBbl B OTBETE MUUINTE MOJ-
PAl, HUKAKUX pa3lenuTeneii Mexay OyKBaMu CTaBUTh HE HYXHO.

11



IIpumep. TlycTh 3a1aHO BBIpaXXEHHE X — Y, 3aBUCSAIICE OT JIByX MEPEMEHHBIX X U ), U TaOIu-
112 UICTUHHOCTH:

ITepem. 1 [Iepem. 2 OyHKIUS
22? 22? F
0 0 1
0 1 0
1 0 1
1 1 1

Torna 1-my cTonOIy cOOTBETCTBYET MEPEMEHHAs ), @ 2-My CTOJIOIy COOTBETCTBYET NEPEMEH-
Has x. B oTBeTe HY)XHO Hamucarb: yX.

Pewenue

Paccmorpum ncxomHoe BoipaxkeHue (—z)/\x \/ x/\y. DT0 NU3BIOHKIUSA ABYX KOHBIOHKIIUH, B
Ka)KIO0W U3 KOTOPBIX OJTHUM U3 COMHOXUTeNe spnsgercs x. [Ipu x = 0 3HaueHUe BbIpaXKEHUsI BCET-
na Oynet 0 (10xHO). [TosTOMY 3HaYeHHs MEepEeMEHHON X 3amucaHbl B 3 cTOOIE TaOIHIIbBI UCTHH-
HOCTH.

BripaskeHHe UCTUHHO TIPU UCTHHHOM X B TPeX CIydasX: eciu 00e MepeMeHHBIE Y U z UCTHH-
HBI, €CTI 00€ JIOKHBI M €CJIM ) UCTUHHA, a z JokHa. [locMoTpeB Ha 4 cTPOKY TaOIHIIBI MBI TIOHH-
MaeM, YTO B TMIEPBOM CTOJOIIE 3alMCaHbl 3HAYCHHSI IEPEMEHHOH Z, 2 BO BTOPOM .

Omeem: z7yx

IIpumep 2

Muma 3anonHsul TabluIly UCTUHHOCTU (YHKITUH
(z—> (x=w)) V =(y —» w), HO ycleq 3aloJHUTh JUIIL (PparMeHT U3 TPEX Pa3TUYHBIX €€
CTPOK, Jla)ke HE YKa3aB, KaKOMY CTOJOIly TaOJIHMIIBI COOTBETCTBYET Kax/ias U3 MEPEMEHHBIX W, X,

¥, z.

o &x=Ew)Vop—w
0 0 0
0 0 0
1 0

Omnpenenure, KAKOMY CTOJIOITY TaONUIBI COOTBETCTBYET KaXK[Iasi U3 MEPEMEHHBIX W, X, V, Z.

B orBete HanmummTe OyKBHI W, X, ¥, Z B TOM MOPSAKE, B KOTOPOM HAYT COOTBETCTBYIOIIHE MM
CTONOIBI (CHavasia OyKBa, COOTBETCTBYIOIIAs MIEPBOMY CTONOIY; 3aTeM OyKBa, COOTBETCTBYIOIIAS
BTOPOMY CTOJIOIY, ¥ T.1I.). ByKBBI B OTBETE MUIIUTE MOAPS]], HUKAKUX Pa3leIHuTeNed MeKIy OyK-
BaMH CTaBUTh HE HYKHO.

Ipumep. OynkuMA 3aaHa BbIpakeHUEM —x \ y, 3aBUCSIIMM OT JABYX IEPEMEHHBIX, a (par-
MEHT TaOJHIIBI UMEET CIICAYIONINN BHI.

-\ y
0 1 0

B sToM ciyuyae nepBoMy CTOJIOIYy COOTBETCTBYET II€pEMEHHast ), a BTOPOMY CTOJIOIy — mepe-
MeHHas x. B oTBere cieayer Hanucarb yx.

Pewenue

IlepBeIM nes1oM Hazlo0 npeoOpa3oBarh BbIpaxeHue (z — (x = w)) v —(y — w), n30aBUBILIUCH
OT UMIUIMKALUHI U MONyYUTh AU3BIOHKIMIO TpeX BelpakeHUi. [lepBas ummiukanus npeoOpasyer-
Csl B IM3BIOHKIUIO ~Z V (X = w), BTOopas Npeodpas3yeTcsi B KOHbIOHKIIMIO, TaK KaK MPUMEHSAETCS
oTpuuanue: (y A — w). 3anumieM MoJly4rBLIeecs BbIpaKeHHE:

ZVvVX=w v AW
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JIM3BIOHKIINS JIOXKHA, KOTJIa JIOKHBI BCE TPHU BhIpakeHHs. Takum o0Opa3oM, z Bcera ANHMIIA,
X U w HC OJOJIZKHBI COBIIaJaThb, a TpeTBe BBIpa)KCHI/Ie NCTHUHHO (TO CCTh HC HOI[XOI[I/IT) TOJIBKO HpI/I
y =1, w=0, B OCTaIbHBIX TPEX CITyYasX JOKHO. [0 yCIIOBHIO BCE TPU CTPOKHU B TAOIHUIIE JTOTIK-
HBbI 6BITB pastquI.

J1Jis IepeMEHHOM z TIOAXOAMT TOJBKO TPETHH CTONOEI, BCErIa pa3inyarhCsl 3HAYCHHUS MOTYT
TOJIBKO y HepBOI‘O 58 BTOpOI‘O, 1 TaK KakK TpI/I CTpOKH BCC paSJII/I‘-IHBI, Ta6n1/1uy MOKXHO 3aII0JIHUTH
3HaYEHUsAMH (M 320/IHO TIOJIMCATH JBa CTOJIONA).

z y z>Ex=w) Vv (y > w
1 1 0 0
0 1 1 0 0
0 1 1 1 0

Octanock NOHATH, € cToNOel nepemeHHoW w. KonbroHKIus (y A ~w) JIokHa npu y = 1
u w = 1. Takum oOpa3om, mepeMeHHast w — 3TO BTOPOH CTOJIOEII, a B TIEPBOM CTOJIOIE mepe-
MEHHAS X.

Omeem: xwzy

3agauu AJ1s1 CaMOCTOSITEILHOIO PelleHust

3aoanue 2.1
Jlornueckast pynkmus F 3amaércs BeipaxkenueM (—x)/\y \/ z/\y. Onpenenure, KakoMy CTOJIO-
Iy TaOJUIBI UCTHHHOCTH (PYHKIIMU F COOTBETCTBYET KaXKJasi M3 MEPEMEHHBIX X, ), Z.

ITepem. 1 [Tepem. 2 ITepem. 3 OyHKUIUA
7 22? 272 F
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1

B orBere HamummuTe OyKBHI X, ), Z B TOM HOPSAKE, B KOTOPOM HUIYT COOTBETCTBYIOUIHE UM
cToNIOIB! (cHayasa — OyKBa, COOTBETCTBYIoIIast 1-My cToslity; 3ateM — OyKkBa, COOTBETCTBYIOIIAS
2-My cToiOIty; 3aTeM — OyKBa, COOTBETCTBYIOIIAsl 3-My CTOJIOIy). BykBBI B OTBETE MUINUTE IOJ-
P, HUKAaKUX pa3ieiuTeneid Mexxay OyKBaMU CTaBUTh HE HY)KHO.

3aoanue 2.2

Jlornueckast pynkmus F 3amaéres BeipaxkenueM y A\ —z A\ (—x V w).

Ha pucynke npuBeaéH ¢parMeHT TaOnMIbl MCTUHHOCTH (QYHKIMH F, comepkamuid  Bce
Ha0OpBI apPrYMEHTOB, NMPU KOTOPhIX (GyHKIUS F uctTuHHA. Onpenennure, KakoMy CTOJIOIY TaOIHIIbI
UCTUHHOCTU (PYHKIUH F COOTBETCTBYET KaX/as U3 MEPEMEHHBIX W, X, ), Z.

[Tepem. 1 ITepem. 2 [Tepem. 3 Ilepem. 4 OyHKIUA
222 222 222 222 F
1 0 0 0 1
1 0 0 1 1
1 1 0 1 1
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B orBere Hamumute OyKBbI W, X, }, Z B TOM HOPSAAKE, B KOTOPOM UIYT COOTBETCTBYIOLINE UM
cToNOIBI (CHauajga — OyKBa, COOTBETCTBYIOIIAsI TIEPBOMY CTOJIOIY; 3aTeM — OyKBa, COOTBETCTBYIO-
nasi BTOpoMy CToJIOIy, U T.A.) BykBbl B OTBeTe MUILNTE MOAPSJ, HUKAKUX pa3AeiuTeNiel Mexay
OyKBaMHU CTaBUTh HE HYXKHO.

3aoanue 2.3

Muma 3anonHsu Tabnuily HCTUHHOCTH (YHKIUH

(x A=)V (x =z) V ~w, HO yCcHeN 3allOJIHATH JUIIH (PparMeHT U3 TPEX pazIudIHBIX €€ CTPOK,
Jake He yKaszaB, KAKOMY CTOJIOIYy TaOJIHIIBl COOTBETCTBYET Ka)asi U3 MEPEMEHHBIX W, X, V), Z.

xANyY)Vx=z)V-w
0 0
1 1 0 1 0
0 1 0

Omnpenenure, KAKOMy CTOJIOIYY TaOJNUIBI COOTBETCTBYET KaXKJasi U3 MEPEMEHHBIX W, X, V, Z.

B orBere Hanumute GyKBHI W, X, ¥, Z B TOM MOPSAKE, B KOTOPOM HAYT COOTBETCTBYIOLIME MM
cTosIOIb! (cHayana OykBa, COOTBETCTBYIOIIAs MIEPBOMY CTOJOILY; 3aTeM OyKBa, COOTBETCTBYIOIIAS
BTOPOMY CTOJIOLY, U T.1.). ByKBBI B OTBEeTE MMIINTE MOAPSA, HUKAKUX pazaenuTeneii Mexay Oyk-
BaMH CTaBUTh HE HYXKHO.

IIpumep. @yHKUUSA 3a7aHa BeIpakeHHEM —x \ y, 3aBUCALIMM OT JBYyX NEpEeMEHHBIX, a (par-
MEHT TaOJNUIBl UMEET CIEeIYIOIUI BUI.

- \Vy
0 1 0

B aToM cityyae nepBoMy CTONIOIY COOTBETCTBYET IIEPEMEHHAs ), @ BTOPOMY CTOJIOIy — Tiepe-
MeHHas x. B oTBere ciemyer HanmcaTh yx.

3aoanue 2.4

Cepreii 3anoiHsI TAOIUIy UICTUHHOCTH (PyHKIMH F

—~(x = y) V (z = w) V —z, HO ycmea 3aloJHUTh JHIIb (PparMeHT U3 TPEX pa3IHuHBIX e
CTPOK, JJa)Ke HE yKa3aB, KAKOMY CTOJIOIlYy TaOJHI[BI COOTBETCTBYET KaXK/lasi U3 HEPEMEHHBIX W, X,

y, Z.

F
0 0 0
1 0
0 1 0

Omnpenenure, KakOMy CTOJNOIYY TaOJNUIBI COOTBETCTBYET KaXKJasi U3 NEPEMEHHBIX W, X, V, Z.

B orBere Hanumute GyKBHI W, X, ¥, Z B TOM MOPSAAKE, B KOTOPOM UAYT COOTBETCTBYIOLIME UM
cToNIONB! (CHayana OykBa, COOTBETCTBYIOLIAs MEPBOMY CTONOIY; 3aTeM OyKBa, COOTBETCTBYIOILAS
BTOPOMY CTOJIOLY, U T.1.). ByKBBI B OTBEeTE MMIIUTE NOAPSA, HUKAKUX pazaenuTeneil Mexay Oyk-
BaMH CTaBUThb HE HYXKHO.

IIpumep. @yHKUUSA 337aHa BeIpakeHHEM —x \/ y, 3aBUCALIMM OT JABYyX NEpEeMEHHbIX, a (par-
MEHT TaOJNUIbl UMEET CICIYIOIUI BUI.

- \Vy
0 1 0

B stom cjIydac IepBomMy CTOJ'I6L[y COOTBCTCTBYCT IMCPEMCHHAA y, a BTOPOMY CTOJ'I6I_Iy —
MNepeMCHHAsd X. B otBete CJICAYCT HAIIUCATh )X.
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3aoanue 2.5

Muiiia 3amonHs TabnuIly UCTUHHOCTH JIoTHueckoi pyHkiuu F

(x N —y) V (x =z) /W, HO ycrien 3aloJHUTD JIUIIL (PParMeHT U3 TPEX pa3luYHbIX €€ CTPOK,
ke HEe yKaszaB, KAKOMY CTOJIOIy TaOiIHIIbl COOTBETCTBYET Ka)aasi U3 MEPEMEHHBIX W, X, V), Z.

F
1 0 0 0
1 1 0 0
1 1 0

Onpeodenume, kakomy cmonoyy maodonuysbl COOmMEemcmayem Kaxcoas u3 nepemMeHHuvix w, X, y, 2.

B orBere Hamummute OyKBbI W, X, ), Z B TOM HOPSAKE, B KOTOPOM UIYT COOTBETCTBYIOUINE UM
cTonOubl (cHauana OykBa, COOTBETCTBYIOIIAs IIEPBOMY CTOJIOIY; 3aTeM OyKBa, COOTBETCTBYIOLIAS
BTOPOMY CTOJIOIY, U T.1.). ByKBbI B OTBETE MUUINTE MOMPSA, HUKAKUX pa3lenuTencii Mexay Oyk-
BaMU CTaBUTh HE HYXHO.

Ipumep. @ynkuus F 3aaHa BeIpakeHueM —x V y, 3aBUCSIIMM OT ABYX MEpEMEHHBIX, a ¢par-
MEHT TaOJIMIbI UMEET CIAEAYIOUIUIl BHI.

F
0 1 0

B sTOM cnyuae mepBoMy CTONOIY COOTBETCTBYET IEpEMEHHAsl ¥, a BTOPOMY CTOJNOIY —
nepeMeHHas x. B oTBete cienyer Hammucarh: yx.
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3aganue 3

3anaHue, COIIacHO crelu(UKalny, MpoBepsieT yMEeHUe Moucka uHpopmauu
B peISLUOHHBIX 0a3zax NaHHbIX. OT BbIMYCKHUKA TpeOyeTcs 3HaHHE MOHATHS
«TabnuuHble (pesMOHHBIE) 0a3bl TaHHBIX», «IIOJE», «3aMUChY, KUY TalJIu-
1bD». BBIMYCKHUK TOJDKEH 3HATh Kak paboTaThk ¢ TOTOBOM 0a30il TaHHBIX, OCYIIECT-
BJIATH TMOUCK, COPTUPOBKY M (MIbTpalyio JaHHbIX. HeoOxoaumo ymeTs popmynu-
pOBaTh 3arpochl Ha BBIOOPKY JJAaHHBIX, B TOM YMCJE C MapaMeTpaMu. PensuuonHble
6a3bl JAHHBIX OOBIYHO COCTOAT M3 HECKOJIBKUX TAOJMII, KaXk/1asi U3 KOTOPBIX Xapak-
TEpU3yeT CBOICTBa OIpeneleHHOro oobekTa. TaOmuubl CBA3aHBI MEXIy cOOOMH
3HAYEHUSMU KJIIOYEBBIX IMOJIEH. 3almucu B KIIOYEBBIX MOJSAX YHHKAJIbHBI, OHU
HO3BOJISIOT OIHO3HAYHO OTOOpaTh KOHKPETHYIO 3alMCh B TaOMUIlE J1I000H BEINYU-
HBI.

[Tpu BBIMONHEHUM 3aJaHMsI BBITYCKHUK pabOTaeT ¢ MHOTOTAOIMYHOM 0a3oif
JTAaHHBIX, PEaJU30BAaHHON B Cpele NEeKTPOHHBbIX Tabmui. Kaknas u3 cBA3aHHBIX
MEXJy COOOM Tabmull MpeAcTaBiIseT coOON BKIAAKy B KHHMIe, TaONHIBI CBSI3aHBI
KJIrouaMH. 3aJjaHue COAEPXKUT ONMUCcaHHUe 0a3bl TaHHBIX, EPEUNCICHUE U BO3MOX-
HbI€ 3HAUEHMs TOJIeH, KIIIOYEBbIC MO KaXKA0H TaONUIbl, CBA3M MEXIY Tabauma-
MH. YYaCTHUK 9K3aMeHa JI0JKEH OCYIIECTBUTh (DUIIBTPALIMIO 3aMTUCEH 10 HECKOIb-
KUM IapaMeTpaM M NMPOM3BECTH HEOOXOAMMBbIE BhIUMCIEHHUS. PaccMoTpuM Xon
BBITIOJIHEHHS ITOTO 3aJaHUs Ha pAJE NPUMEPOB.

IIpumep 1

B ¢aiine npuBeaén ¢pparmeHT 6a3pl naHHbIX «KoHIUTEpCKHUE U3AETUS» O TOCTaBKax KoH(peT
U TeYCeHbs] B Mara3uHbl pailoHOB ropoza. baza JaHHBIX COCTOUT U3 TPEX TaOIUIL.

Tabnuna «/[BukeHUEe TOBapOB» CONEPKHUT 3alUCH O MOCTYIUICHHH TOBApOB CO CKJada B
MarasuHbsl B TeueHue aBrycta 2023 r., a Takke MHQOpMaIMIO O NpojaaHHbIX ToBapax. [lone Tun
ornepaiuu cofepkut 3Hadenue [locrynnenue wiu [Iponaxka, a B coorBeTcTBY!OLIEee Toje Kommue-
CTBO YIAKOBOK, IIT. BHECEHA MH(OPMAIIHS O TOM, CKOJIBKO yIMaKOBOK TOBapa MOCTYMHIO B Mara-
3UH WIH OBLJIO MPOJAHO [0 UTOTaM JHS. 3arojOBOK TaOIHUIIBI UMEET CIETYIOIIUNA BUJ.

orepanuu

ID ID

MarasmuHa

Tun
omnepamun

KomnuecTtBo

Jlara
YIIAKOBOK, IIIT.

ApTUKYT

Tabmuna «ToBap» comepkKUT HHPOPMAIHIO 00 OCHOBHBIX XapaKTEPHCTHKAX KaXKIOTo TOBapa.
3aroj0BOK TaOIUIBI UMEET CIEIYIOIINNA BUJI.

ApTHKYN

Ilena 3a
YIIAaKOBKY

KonnuecTtBo
B YIIAKOBKE

HaunmenoBanue
TOBapa

Otnen En_uzm

Ta6J11/1ua «Mara3una» COACPIKUT I/IH(I)OpMaI_[I/IIO O MCCTOHAXOXACHHWHU Mara3mHOB. 3aroyIoBok
Ta6J'II/II_U>I HUMECT CJ'IC,Z[YIOIJ_II/Iﬁ BU.

ID marasu-
Ha

Paiton | Anpec

Ha pucyHke mpuBeneHa cxema yKa3aHHOW 0a3bl JaHHBIX.
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¥ 1D maraszuHa
PaoH
Aapec
AeuxxeHne ToBapoe
¥ 1D onepauum
Aata
ID maraszunHa
ApTUKYN
Konn4ecrso ynakosok, wr. . \
Twun onepayun Tosap
¥ Aptukyn
Otgen
HaumeHoBaHue TOBapa
Ea_u3m
Konuyecrso B ynakoske
LeHa 33 ynakoseky

Hcnonp3ys nHpopMaiuio U3 npuBeaEHHON 0a3bl JaHHBIX, ONpelenuTe olliee KOIMYeCTBO
mITyK jJeneHuoB «lletymok», npogaHHbeIXx B TedeHue asrycra 2023 r. marasmHamMu 3aBOACKOIO
paiioHa.

B otBere 3anmummre TOIBKO YUCIIO.

Pewienue

3amaHue BBIMONHSACTCS C MCIIONb30BaHUEM MpuiaraeMbix (aitnos. 3arpysure ¢aiin «3 npu-
mepl» B popmare, COOTBETCTBYIONIEM HUCHOIB3YEMOMY HPUIIOKEHHIO AIEKTPOHHBIX TAOIHII.

Ham HeoOxonuMo BbIOpaTh aHHBIE O KOHKpPETHOM ToBape: JieaeHnax «llerymoky». Haxomqum
ero B Tabnuue ToBapoB Ha Bkiaake «ToBap» u ompexnensem aptukynl: 16. OTmeuaem, 4TO 3TH
JIEIEHILIBI NPOJAIOTCS M YUYUTBIBAIOTCS MOMITY4YHO. Jlanee, MOCKOIbKY HaM HY)KHBI CBEJIEHUS O
npojaxax B MaraMHax 3aBOJICKOIO pailOHa, OTKpBIBAEM BKJIAAKy «MarasuH» U ONpeneseM,
ycranoBuB ¢uibTp no nomo «Paiiony», ID marasunoB 3aBoackoro paiiona: M2, M7, M8, M11.
MI12, M13, M16. Bcero 7 marasunos. Ilepexonum Ha BkIaaky «/lBukeHue toBapoB». Tak kak B
HallleM 3aJaHUM HET OTPAaHMYEHUS HAa MEPHOJ NPOAAXKH TOBApa, YCTAHABIMBAEM (QHIBTPHI 11O
noiito «Aptukym» (16) u nomo «ID marazuna» ( M2, M7, M8, M11. M12, M13, M16 — orme-
yaeM 7 ranodek). Taxke HaM Hy)XHO ycTaHOBUTH GuibTp «IIpomaxa» mo momio «Tun onepauumy».
[Ipumensiem ¢uibTpel. Byner orobpana 21 3anucek. Beinensem Bce 3HaueHus cronbdua «Kommuye-
CTBO YIIAKOBOK, IIT» U yuTaeM BHU3y crpasa «Cymma: 4369». MOXXHO CKOIMPOBATH BCE BBIJEIIECH-
HbIC 3HAUEHUs] Ha HOBBIM JIUCT B KHUTE IEKTPOHHON TAOIMIIBI M POCYMMHPOBATH C TOMOIIBIO
(dopmynel Beb nuanaszoH. [loaydyurces To ke 3HaUeHUeE.

Omeem: 4369

Mpumep 2

Pabotaem c 6a3oii nanubix «Konaurepckue usnenus» u3 npumepa 1. Mcnons3ys unpopma-
IIUIO U3 3TOW 0a3bl JaHHBIX, ONpeNeIuTe OO BeC BCeX BUIOB KapaMmelad B KHWJIOTpaMMax, Ipo-
naHHOU B nepuop co 2 1o 10 aBrycra 2023 r. BKJIIOYMTENBHO MarasMHaMHM, paclojOKEHHBIMU Ha
npocnekre Mupa.

B orBeTre 3anuimmre 1eNy0 4acTh YMCIA.

Pewienue

3amaHue BBHIMONHSAETCS C MCIONb30BaHUEM MpuiaraeMbix (aitnos. 3arpysure ¢aiin «3_ npu-
mepl» B opmare, COOTBETCTBYIONIEM UCHOIB3YEMOMY HMPUIIOKEHHIO IEKTPOHHBIX TAOIHMII.

Hawm HeoOxoauMo BBIOpaTh JaHHBIE OTHOCSIIUECS K TPYIIE TOBAPOB, UMEIOIIUX 00IIee CIOBO
«kapamenby B onucanuu. Ha Bkiaake «ToBap» BoiOupaem «CtaHnapTHbIA (GUABTP» U yCTaHABIU-
BaeM ycioBHe ¢uibTpaiuu no nomo «HauMeHnoanue ToBapay: copepxxut «Kapamens». Byayr
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0TOOpaHbl TOBaphl apTukymaoB 8, 9, 10, 11, 12 u 13. Tenepp aHadorHYHO OTOEpPEM Mara3uHbI Ha
npocnekre Mupa. Ha Bkiagke «Mara3un» yCTaHOBUM YCJIOBHE (UIBTPALMH TIO MO0 «AIpec
— coaepxxut «Mupay. bBynyT oto6pans marazunsl ¢ ID M1 u M6. I[lepexonum Ha BriIaaky «JIBu-
JKEHHE ToBapoB». Ham HeoOxomumo oToOpaTh 3ammcu, OTHOCAIMECS K rnepuony co 2 mo 10 aBry-
CTa BKJIIOYUTENbHO. OUIBTp KaJeHIapsl peain30BaH B BUJE UEPAPXUUECKOTo crucka natr. OTKpbI-
Ba€M €ro JJisi COOTBETCTBYIOIIETO Mecslla U BhIOMpaeM HYXHbIE JHU. YCTaHaBIMBaeM (HIBTPbI
no ID marasuna, Tumy omneparnuu u aptukyiaam: 8, 9, 10, 11, 12 u 13. [Ipumensem Bech HabOp
¢unpTpoB. Oka3piBatoTcs 0ToOpanHbIMH 12 cTpok. (Puc. 1)

1 2 3 4 5 6
ID Konuyecrteo
data —, ID marasuHa APTURYAN Tun onepayums
1 | onepauv v o o +| YNaKkoBOK, W ¥ o

1089 1088 07.08.2023 M1 8 123 Mpopaaxa
1090 1089 07.08.2023 M1 9 111 MpopaaKa
1091 10950 07.08.2023 M1 10 158 Mpopaaxa
1092 1091 07.08.2023 M1 11 175 Mpopaaxa
1093 1092  07.08.2023 M1 12 114 MNpopaxa
1094 1093  07.08.2023 M1 13 139 Mpopaaxa
1161 1160 07.08.2023 M6 8 167 Npopaaxa
1162 1161  07.08.2023 M6 9 132 Mpopaaxa
1163 1162  07.08.2023 M6 10 105 Mpopaaa
1164 1163  07.08.2023 M6 11 114 Mpopaxa
1165 1164 07.08.2023 M6 12 192 Mpopaaxa
1166 1165 07.08.2023 M6 13 145 Mpopaaxa

Puc. 1. OtoOpannbie ipu (PUIBTpAIIUN CTPOKH

CkomupyeM BbIJICIICHHBIE CTPOKH Ha HOBBIM JIMCT B KHUTE JICKTPOHHBIX TAOIUI] H OTCOPTH-
pyeM 110 BO3pacTaHMIO 3HaueHus nois « Aptukym». Cronben «Tun onepanuny» HaM HE HYXEH, €T0
MOXHO ynanuth. B ctonbme crpaBa ot moist «KoamuecTBO ymakoBOK, IIT» CKOMMPYEM 3HAYCHHE
nons «KonnuectBo B ynakoBke» u3 BKJIaAKu « ToBap», cooTBeTCTBYIOLIEE apTUKyy. [IpaBee 3aBo-
UM eme onuH cronber «Bcero» m 3amuceiBaeM Tyna GopMyidy YMHOXKEHHUS 3HAYEHUH W3 JBYX
COCEIHHX JIEBBIX CTONONOB. OCTanoch MOCYUTATh UTOTOBYIO CyMMY B TpPaMMaXx U IEPEBECTU €€ B
kuorpammebl. [lomyunBiasicst Tabinia UTOTOBBIX BRIYHCICHUN OyJeT BBHIIVIAIETh KaK HA PHCYHKE.
[TockonpKy 3amuceil HEMHOTO, MBI MOKEM HPOKOHTPOJIMPOBATH M COOJIONCHUE BCEX YCIOBUU
oT0opa 3amnuceil U NpaBUIBLHOCTb OTIENbHBIX BblunciaeHui. (Puc. 2)

ID Konunuecteo  Konwnuyectso B
ID onepauun [ata ApTURYA Bcero Fpammbl
marasvHa yNaKoBOK, WT ynakoske
1088  07.08.2023 M1 8 123 250 30750 820000
1160  07.08.2023 M6 8 167 250 41750
1083  07.08.2023 M1 9 111 500 55500 Knnorpammbl
1161  07.08.2023 M6 9 132 500 66000 820
1090  07.08.2023 M1 10 158 1000 158000
1162  07.08.2023 M6 10 105 1000 105000
1091  07.08.2023 M1 11 175 500 87500
1163  07.08.2023 M6 11 114 500 57000
1092  07.08.2023 M1 12 114 250 28500
1164  07.08.2023 M6 12 192 250 48000
1093  07.08.2023 M1 13 139 500 69500
1165  07.08.2023 M6 13 145 500 72500

Puc. 2. UTOoroBLIE BLIYHUCICHUS HAa OTIEILHOM JIUCTE

Omeem: 820
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