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BBEJAEHUE

[Ipuka3z MunucrepcrBa npocsemenus Poccniickon @enepanun ot 12 aBrycra
2022 1. No 732 «O BHeceHMHM H3MEHEHHH B (QeaepalbHbIil TOCYIapCTBEHHBIN
oOpa3oBaTeNbHBIA CTaHAAPT CpeAHEro oOmero oOpa3oBaHMs, YTBEP)KICHHBIN
npukazoM MunucrepcTBa odpa3oBanus U Hayku Poccuiickoit @enepauun ot 17 mas
2012 r. Ne 413» npeumyiecTBEHHO BHOCUT u3MeHeHus B riaBy |l «TpebGoBanus
K pe3yJibTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTElIbHOW MpPOrpamMMbl» BO BCE TpU
IpyHIbl Pe3yJIbTaTOB: JMYHOCTHBIE, METANIpeIMETHbIE U npeaMeTHbIe. [Ipennaraembie
U3MEHEHUSl JINYHOCTHBIX pE3yJIbTaTOB OOYCIOBJIEHBl IOTPEOHOCTBIO  OoJjee
JIETAJILHOTO ONMUCAHUSI POPMHUPYEMBIX B €MHCTBE OOYUEHUS U BOCIIUTAHUS CUCTEMBI
LIEHHOCTHBIX  OPHEHTALIMM, COOTBETCTBYIOIIMX  TPAaJULHOHHBIM  II€HHOCTSIM
POCCUICKOro O0I11eCTBA.

JIM4HOCTHBIE pe3yJbTaThl Pa3OUTBl Ha CIEAYIOIIKME OJOKH: TIpa)KAaHCKOE,
NaTPUOTUYECKOE, JyXOBHO-HPABCTBEHHOE, 3CTETUYECKOE, (U3NUYECKOE, TPYAOBOE,
DKOJIOTMYECKOE BOCIIUTAHUE U LICHHOCTH HAYYHOI' O NTO3HAHUS.

MeranpeaMmeTHble pe3ysibTaThl pa3BepHYTO ONUCaHbl B Tpex OJoKax:
YHHUBEPCAJIBbHBIE TIO3HABATEIbHBIE JEHCTBUS, YHHBEPCAJIBHBIE KOMMYHUKATHBHBIC
JEUCTBUSI W  YHHUBEPCAJIbHBIE  PETYJSITUBHBIC  JICMCTBUS. Y HHUBEPCAJIbHBIC
NO3HABaTeNbHbIE  JEHCTBUS  MOJpa3desiioTcs Ha  0a30Bble,  JIOTHYECKHE,
UCCIIeZIOBAaTENbCKUE U PabOTy ¢ MHpopMaleil. Y HuBepcaabHble KOMMYHUKATHBHBIC
neiictBusl  omucaHbl Juig  cephl  OOLIEHHUS W COBMECTHOM  JCSTENbHOCTH.
VYHuBepcalbHbIE  PEryJSITUBHBIE  JEWCTBUS  PACKpBIBAIOTCA  4Y€pe3  MPUEMBI
CaMOOpPraHHu3alui, CAMOKOHTPOJISI U CAMOOLIEHKH.

[IpenmeTHble pe3ynbTaThl W3Y4YeHHS HHPOPMATHKHA HA YpPOBHE CPEIHETO
o0mero oOpa3oBaHWS OPUEHTHUPOBAHBI HA  TOJYYCHHE  KOMIIETECHTHOCTEH
JUIs Toclieytomed MpoecCUOHAIbHONW JIEATeNIbHOCTH Kak B paMKax JIaHHOU
NpeIMETHOM 00JIaCTH, TAK U B CMEXHBIX C HEH 00JacTsIX.

OcHoBHas  uenb  u3ydeHus  ydeObHoro mpenmera  «MHpopmarnka»
Ha YMIYOJIEHHOM YpPOBHE CpEIHEro ooOmiero ooOpa3oBaHusi — oOecredueHue
JanbHEHIIero pa3BUTHS HMHPOPMALMOHHBIX KOMIIETEHUMU BBINYCKHUKA, €ro
TOTOBHOCTH K >KM3HHU B YCIIOBUSIX Pa3BUBAOIIETOCS MH(OPMALIMOHHOTO OOLIECTBA U

BO3pacTaroNIel KOHKYPEHIIMU Ha PHIHKE TPYAa.



B pamkax yriayOieHHOro ypoBHS HM3y4eHHUs MHPOPMATUKH OOecredynBaeTCs
LIeJICHAIIPABJICHHAs! IOATOTOBKA BBIMYCKHUKOB CpPEIHEH LIKOJIBI K IPOJOJIKEHUIO
00pa30BaHusl B BBICIIUX Y4EOHBIX 3aBEJICHUSX 110 CIIEHUAIBHOCTSIM, HEIIOCPEICTBEHHO
CBSI3aHHBIM C IU(POBBIMU TEXHOJOTHSIMHU, TaKUM Kak MPOrpaMMHas WHXKEHEPUs;
uHpopmarionHass 0e30MacHOCTh; HMH(GOPMAIMOHHBIE CUCTEMBI M TEXHOJOTHUU;
MOOWJIbHBIE CHUCTEMBl M CE€TH; OOJIbIIME JIaHHbIE W MAallMHHOE OOYYEHHUE;
NPOMBIIUICHHBI HMHTEPHET BEIIeH; WCKYCCTBEHHBI WHTEIUICKT; TEXHOJIOTUU
OecripoBOAHON  CBSI3M; POOOTOTEXHHWKA; KBAHTOBBIE TEXHOJOTHH; CHCTEMBI
pacnpeeIeHHOr 0 peecTpa; TEXHOJIOTUH BUPTYaIbHOU U TIOMOJHEHHOM peabHOCTEH.

VYrinyOneHHblii  ypoBeHb ~ M3y4€HHMS] ~ MUHPOPMATUKH  PEKOMEHIYeTCs
JUISL  TEXHOJIOTUYECKOTro MpOQuis, OPUEHTUPOBAHHOTO Ha HMHXXEHEPHYI0 H
UHDOPMAIIMOHHYIO Cepbl JeATEIbHOCTU. YTIYyOJNEHHBI ypOBEHb H3y4YeHUs
uH(pOpMATUKUA 00ECIeYNBAeT TMOATOTOBKY OOY4YalOIIUXCS, OPHUEHTHUPOBAHHBIX
Ha CIEUUATbHOCTH B 00JacTH HMH(GOPMAIMOHHBIX TEXHOJOTHMM M WHKEHEpHBIC
CTHEIMATbHOCTH; YYacTHE B TMPOCKTHOW M HCCIEAOBATEIBCKONW ESTEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAMpaBICHUAMH OTpacid  MHGOPMAIIMOHHBIX
TEXHOJIOTUI; MOATOTOBKY K y4acTHIO B oiuMnuanax u cnave EI'D no undopmaruxke.

Bcero Beinensiercst 280 wacoB Ha nH(DOpMAaTUKY YrayOJIEHHOTO YPOBHS 3a JBa
roja ooyuyenus. ITo 4 gaca B Henento no pacnucanuto. Cro/la He BXOISAT MPOEKTHAS
U HWCCIeNOBaTeNbCKas NEATENbHOCTh, a TakKe BHEYPOUHAs JAESITeIhbHOCTh
no undopmaruke. CieqoBaresbHO, BO3MOXKHO YBEJIMUEHUE YacOB Ha MH()OPMATUKY
3a CUET YacoOB YacTH OCHOBHOM 0OOpa3oBaTeNbHOW MPOrpaMMsbl, (popMHpyeMoil
y4aCTHUKaMU 00pa3oBaTeIbHBIX OTHOILICHUI u IS peanu3anuu
MEXIUCUUIUIMHAPHBIX ~ MPOEKTOB, MPEIYCMOTPEHHBIX BBIOPAHHBIM  MPOQHIIEM
obyuenusi. Bwmecte ¢ Tem, 24 centsabps 2022 1. B DenepanbHbIi  3aKOH
«O6 obOpazoBanuu B Poccuiickoit ®denepanun» B craThio 12 yacth 6.2 BHECEHBI
U3MEHEHHUs,  COrJIaCHO  KOTOpPBIM  3a  0Opa3oBaTeIbHOM  OpraHu3anuei
IPEeIyCMaTpPUBAETCS «IPABO IMEPEPACIPENETICHNUs] BPEMEHN HAa H3ydyeHUE Y4eOHBIX
IPEIMETOB, MO KOTOPHIM HE MPOBOAMUTCS TOCYJAapCTBEHHAs WTOroOBas arTecranus,
B TOJIb3y W3Y4YEHHs] MHBIX Y4YEOHBIX MPEAMETOB, B TOM YHUCJIE Ha OpraHU3allIo
yrIyOJIEHHOTO U3YUEeHHS OTJEIbHBIX Y4E€OHBIX MPEAMETOB U MPOUIIbHOE 00 yueHUE »
[12].

OOpa3oBaTesIbHBIM OpPraHu3alUsiIM PEKOMEHJIOBaH Mepexo] Ha OOHOBJIEHHBIM

dI'OC COO c 1 cents6ps 2023 r. ClnoXKHOCTH TAKOT'0 IEepexoa B TOM, YTO YUUTEISIM
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U oOydarommumcs HeoO0XoauMo  (OpMHpPOBATH  MPEAMETHBIE  KOMIIETEHIIUU
B COOTBETCTBUM C HOBBIMM TEMAaTHYECKUMH pa3eliaMd Kypca OOHOBIIEHHOTO
OI'OC COO, wucnonp3ys TMpH OSTOM CYIIECTBYIOIIEE yU4eOHO-METOIUYECKOE
oOecrnieyeHue Kypca UHPOPMATUKH.

[enp HACTOSTIIETO METOIUYECKOTO TTOCOOUS — IIOMOYb YUUTEII0 B OpraHU3aluu
yueOHoro mnpoiiecca o uHdpopmaruke B 10 u gasiee B 11 kiaccax B yCJIOBUSIX BBEICHUS
ooHoBneHHbIXx PI'OC COO. B merogmdyeckoM MOCOOMU JaHbl PEKOMEHIAIUU
10 pacIpeiesICHHUIO0 Pe3ePBHOI0 BpPEMEHH 110 HH(POPMATHKE Ha YIITYOJICHHOM YPOBHE;
MPEeACTaBJEHBI 3JIEMEHThI HOBOT'O COJIEP)KaHUSA OOyYeHHs] ¢ MpUMEpaMM 3aJaHui U
MPaKTUYECKUX PabOT, OTCYTCTBYIOIIHME B CYIIECTBYIOUINX Y4eOHUKAX; MPEI0KECHBI
BapUaHThl OpraHu3anuu o00pa3oBaTEIBLHOTO IIpollecca B YCIOBUAX IU(PPOBOH

nH(}OpPMAaIIMOHHO-00pa30BaTEILHOM CpeIbl.



OBIIASA XAPAKTEPUCTUKA TPEBOBAHUI ®I'OC COO
N ®PII ITIO YYEBHOMY NNPEIMETY «MH®OPMATHUKA» HA YPOBHE
CPEJHET'O OBILIEI'O OBPA30OBAHUA

Copepxanue Kypca MHPOPMATUKH Ha JBYX YpPOBHSAX 0OOIIEro oOpa3oBaHUs
CTPYNIIUPOBAHO B YeThIpe TemaTudeckux pasnaena: «lludpoBasi rpamorHoOCTbY,
«TeopeTnueckue OCHOBbI HH(POPMATUKI», KAJTOPUTMbI M IIPOrPAMMHP OBAHHE»
u «MH(popMauoHHbIE TEXHOJIOT MW,

PaccmoTrprM m3MeHeHUs] TIPEAMETHBIX PE3yJIbTaTOB OCBOEHUS YriyOJIEHHOTO
Kypca HHPOpMATHUKKU Ha YPOBHE CPEIHEro 00IIero oopa3zoBaHUsl B UX T'PYIIIUPOBKE
0 TeMaTUYeCKUM pazaenaMm. B Ttabmuie 1 BbigeneHsl 0a30BBIM W yTiyOJICHHBIM
ypOoBHU n3ydeHust nuHGopmaTuku. [Ipu 3TOM yrinyOiaeHHbINH ypOBEHBb BKJIIOUYAET B CeOs
MpPEIMETHBIC  Pe3yJlbTaThl  0a30BOTO  YPOBHS W JOMOJHEH  pe3yjabTaTaMu
JUIsL  YTIIyOJIGHHOTO ypPOBHS; TPEIMETHBIC pPE3yJbTaThl YIUIYOJICHHOTO YPOBHS
BBICJICHBl  TIOMY)KHPHBIM ~ MPUPTOM i1 OBICTPOTO  BH3YaJbHOTO  OTJIMYHS

OT pe3yJIbTaTOB 0A30BOT0 YPOBHS.

Tabnuya 1
Temarnueckuii pasae TemaTruueckui pasges
«udpoBast rpaMOTHOCTH) «u¢ppoBast rpaMOTHOCTH
(0a30BbBIii yPOBEHbD) (YriryOsieHHbI YPOBEHb)

10 xknacc (6 u); 10 knacc (24 4); 11 knacc (0 4, modwcro

11 knacc (8 u) 3a0elicmeosamov pe3epsHoe 8pemsi)
— IloHnMaHue OCHOBHBIX — IloHnMaHuEe OCHOBHBIX MPUHIIUIIOB
MIPUHLIAIIOB YCTPOWCTBA U yCTpoicTBa U () YHKIIMOHUPOBAHUS

q)YHKHI/IOHHpOBaHI/ISI COBPCMCHHBIX COBPCMCHHBIX CTAIUMOHAPHBIX U MOOMILHBIX
CTAOUOHAPHBIX U MOOMILHBIX KOMIIBIOTCPOB, TCHII@HHI/Iﬁ pPa3sBUTHA

KOMIIBIOTCPOB, TGH,ZIGHHI/Iﬁ pPa3sBUTHUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaCHHC

KOMIIBIOTCPHBIX TGXHOHOFHﬁ; HaBBIKaMH pa60TI)I C OIICPAaIMOHHBIMHA
BIaACHHNC HAaBbIKaMH pa6OTI>I CHUCTCMaMH, OCHOBHBIMHU BHJaMH
C OIICpAallMOHHBIMU CUCTCMaMU, IIporpaMMHOro oOecrnieueHus I pCIICHUA

OCHOBHBIMU BHJAMU MIPOrPAMMHOTO  Y4eOHBIX 3a71a4 110 BEIOPAHHOI
obecrieueHus AJis peILeHUs cCreluann3aluu
y4eOHBIX 3a/1a4 10 BHIOpaHHOU

cHerraIn3aluu



— Hanuuue npencraBneHnit

0 KOMITHIOTEPHBIX CETSIX U UX POJIU
B COBPEMEHHOM MHpE; 00 00IIHX
MPUHITUIIAX Pa3pabOTKH U
GYHKIIMOHUPOBAHKS MHTEPHET-

MIPUIIOKEHUN

— Ilonumanue yrpo3
nH(}OPMAITMOHHON O€30TacHOCTH,
WCITOJIb30BAaHUE METOJIOB U CPEJICTB
MIPOTUBOACHCTBHUS STUM yTpo3am,
coOmoieHre Mep 0€30MacHOCTH,
MIPEIOTBPANIAOIINX HE3aKOHHOE
pacipoCcTpaHeHUs IEPCOHATBLHBIX
JIAaHHBIX; COOJII0/ICHUE TPeOOBaHUI
TEXHUKU 0€30MaCHOCTU U TUTHEHBI
pu paboTe ¢ KOMITBIOTEPAMH U
JIPYTUMU KOMITIOHEHTaMU

1M (POBOTO OKPYKEHUST; TOHUMAHUE
MIPABOBBIX OCHOB HCIIOJIH30BaHUS
KOMITBIOTEPHBIX MPOTpaMM,

0a3 JaHHBIX U MaTepUasIoOB,
pa3MeleHHbIX B cetu MHTepHeT

— YMeHue OpraHu30BbIBAThH JTHYHOE
UH(GOPMAIIMOHHOE MTPOCTPAHCTBO

C MCMOJIb30BaHUEM PA3TUMYHBIX

1M (POBBIX TEXHOJIOTUH; TOHUMAHNE
BO3MOXKHOCTEH HIU(PPOBBIX CEPBUCOB
TOCYIapCTBEHHBIX YCIYT, ITU(POBBIX
o0pa3oBaTEeNbHBIX CEPBHUCOB;
ITOHUMAaHHUE BO3MOKHOCTEN

Y OTPAaHUYEHUMN TEXHOJIOTUMN

HCKYCCTBCHHOI'O MHTCJUICKTA

— Hanuuwme npeacrasnennii

O KOMITBIOTEPHBIX CETAX U UX POJIU

B COBPEMEHHOM MUDE; 0 0a306b1X
NPUHUUNAX OP2AHUZAUUL U
¢dyukyuonuposanus KOMnbIOMEPHHLIX
cemeit; 00 OOIIUX MIPUHIIMIIAX Pa3pabOTKH
U GYHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHUN

— Tlonumanue yrpo3 HHPOPMAIMOHHOMI
0€30MacHOCTH, UCTIOIb30BAHHE METO/IOB U
CPEICTB NPOTUBOJECUCTBHUSA 3TUM yrpo3am,
coOuoieHre Mep Oe30MacHOCTH,
IIPEAOTBPALLAIOIINX HE3AKOHHOE
pacupoCTpaHEHUE NEPCOHANBHBIX JAaHHBIX;
co0uto/ieHne TPeOOBAHUN TEXHUKH
0€30I1aCHOCTH U TUTMEHBI ITpHU padoTe

C KOMIIBIOTEpAaMU U JPYTUMH
KOMIIOHEHTaMU IU(POBOTO OKPYKEHUS;
IIOHMMAaHUE NIPABOBBIX OCHOB
MCIIOJIb30BaHUS KOMITBIOTEPHBIX IPOrpaMM,

0a3 TaHHBIX ¥ paboTHI B ceT VHTEpHeT

— YMeHHe OpraHu30BbIBATh JIUYHOE
UH(GOPMAIIMOHHOE MTPOCTPAHCTBO

C UCIOJIb30BAHNEM PA3JIMYHBIX CPEJCTB
U(POBBIX TEXHOJIOTHIA; TOHUMaHHE
BO3MOKHOCTEW LIU(PPOBBIX CEPBUCOB
rOCYJapPCTBEHHBIX YCIIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB; HOHUMAHUE
OCHOGHBIX NPUHWUNOE padombl,
BO3MOKHOCTEH U OTpaHUYEHUSI IPUMEHEHUS

TEXHOJIOT UM HNCKYCCTBCHHOI'O MHTCJUICKTA



B PA3JIMYHBIX 001aCTSIX; HATMIHEC
MpeACTaBICHUN 00 UCTIOIb30BAHUH
UH()OPMAITMOHHBIX TEXHOJIOTHUIM

B Pa3JIMYHBIX NPOPECCUOHATBHBIX

cdepax

TemaTuueckuil pasaen
«Teoperuyeckue 0CHOBbI
UH()OPMATUKID)
(0a30BbIi YPOBEHbD)
10 knacc (20 u);
11 knacc (4 u)
— Brnagenue npeacTaBieHUAMU

0 posu “HGOPMAITH U CBS3aHHBIX
C HEU MPOIIECCOB B IPUPO/IE,
TEXHUKE U OOIIECTBE; MOHATUIMHU
«uHpOpMaIUD,
«uHGOPMAITMOHHBIN TTPOLIECCH,
«CHUCTEMa», KKOMIIOHEHTHI
CUCTEMBI», «CUCTEMHBIN 2 DeKrT»,
«H(POPMAITMOHHAS CUCTEMAY,
«CHCTEMA YIPABIICHHS; BIIAJICHUE
METOJJaMH MOMCKa HH(OpMaAIUU

B ceTu MHTEpHET; ymMeHue

KPUTHYCCKH OLICHUBATDH

uH(}OpMAIIHIO, TOJYYEHHYIO U3 CETU

HNuTepHer; ymeHue

XapaKTCpU30BaATb OoJbIIIHE JaHHBIC,

IMPpHUBOANTH ITPUMCPbI HCTOYHHUKOB
HX IMOJIYYCHUA U HAITPABJICHUS

HUCIIOJBb30BaAHUA

B Pa3JIMUHbBIX 00JIaCTAX, HAAUYUE
npeocmaeieHull 0 Kpyze peuiaemuix 3a0a4
MAWUHHO20 00yUeHusn (Pacno3naeanus,
Kaaccugukauuu u npocHO3UPOBAHUS);
HAUIMYWE MPEACTABICHUN

00 HCTOIB30BaHUN UH(POPMAITMOHHBIX
TEXHOJIOTUH B pa3JIUYHbBIX

npodeccruoHaIbHBIX chepax

Temarnueckui paszued
«TeopeTuueckue 0CHOBbI HH(POPMATHUKID)
(yriayOseHHbI ypOBeHb)

10 knacc (40 );
11 knacc (18 u)
— Buanenue npencraBieHUsIMU O POIU

uH(}OpMAaIIK U CBS3aHHBIX C HEH
MPOIIECCOB B MIPUPOJIE, TEXHUKE U
OOIIIECTBE; OHIATUAMU «MHGOPMALIUS,
«UH(POPMALMOHHBIN MPOLIECCH, KCUCTEMAY,
«KOMTIOHEHTBI CUCTEMBID», «CHUCTEMHBIN
adext», «uHbOpMaITMOHHAS CUCTEMAY,
«CHCTEMa YIIPABIICHHS; BIIAJICHUE
METO/IaMH MorcKa HH(POPMAIIUU B CETH
WuTepHeT; yMeHHE KPUTHUECKH OIEHUBATh
nH(}OpMAITNIO, TTOIYICHHYIO U3 CETH
HNuTepHeT; yMEeHHE XapaKTepru30BaTh
OoJbIIKE TaHHbIE, TPUBOJUTEH TPUMEPHI
MCTOYHUKOB MX IMOJIYYCHHS U HaIlpaBJICHUS
HCIOJIb30BAHMUS;

— YMeHue K1accu@puuuposams 0CHOGHbLE
3a0auu aHaau3a OAHHHIX
(npozno3upoeanue, Kiaccugukayus,
Kaacmepu3zayus, GHAIu3 OMKI0OHEHU);
HOHUMAMb NOC/1€008AMENbHOCHb
peuienus 3a0au anaiu3a OGHHBIX: cOOp

nepeuunbLX oaHHblx, ouucmkKa u OueHKa



— IloHnMaHue OCHOBHBIX
NPUHLIUIIOB AUCKPETU3ALUU
Pa3IMYHBIX BUI0B HH(OpMaIUY;
YMEHUE ONpeAesaTh
uH(OPMAIMOHHBIN 00beM
TEKCTOBBIX, IPapUUECKUX
3BYKOBBIX JAHHBIX IIPU 3a/1aHHBIX

mapaMeTpax TUCKPCTU3alINU

— VYMeHue CTpOUTh HEPABHOMEPHBIC
KOJIbI, JIOITYCKAIOITHE OJTHO3HAYHOE
JIEKOJIUPOBAHUE COOOIICHUI

(mpeduKcHBIE KOJIbI)

— Brnagenue TeopeTnyeckum
arrapaToM, MO3BOJIIOIINM
OCYILECTBISATh IIPEACTABICHUE
3aIaHHOTI0 HATYPaJIbHOI'O YUCa

B pa3/IMYHBIX CUCTCMAaX CHHUCIICHUAI,

Kauecmea OAHHBIX, 8b100p U/uiu
nocmpoenue mooenu, npeodpasoeanue
OAHHBIX, GU3YATU3AUUA OAHHDIX,
UHmMepnpemayus pe3yibmamos

— IloHnmMaHue OCHOBHBIX MPUHITUTIOB
JTUCKPETU3ALNY PA3TMYHBIX BUIOB
uH(pOpMAaIK; YMEHHUE ONPEeIIsATh
nH()OPMAITMOHHBIN 00HEM TEKCTOBBIX,
rpadUuecKuX 1 3ByKOBBIX JaHHBIX

MIPU 33JIaHHBIX NTapamMeTpax AUCKPETU3AlUH;
— yMeHue onpeoenamyp Cpeonion
cKopocmb nepedauu OAHHBIX, OUEHUBAMDb
U3MeHeHue epemeHu nepeoauu

npu UMEHeHUU UHPOPMAYUOHHO20
00bema OaHHBIX U XaAPAKMEPUCHUK
Kanana cea3u

— YMeHue CTpOUTh HEPABHOMEPHBIE KOMBI,
JIOMYCKAIOIINE OJJHOZHAYHOE
JEKOAMpPOBaHUE COOOIIeHUH (TIpeprKCHBIC
KOJIbl);

— UCRnOIb306amb npocmeniuiue Koowl,
KOomopbuie n0360.1a10m 00HaAPYHCUeamsy u
ucnpaename OWUOKU npu nepeoaue
OAHHBIX; CMPOUmMb KOO, 00ecneuusaroujuil
HAUMEHBULYIO 8603MOIHCHYIO CPEOHIOI0
OJIUHY COO0OUWeHUA NPU U36ECHH O
yacmome CUMGON08; NOACHAMD
NPpUHYUNBL PAOOMbL RPOCMBIX
ai2OPUMMOE CHCAMUA OAHHBIX

— YMEHUE Ucnonv306ams npu peuwieHuu
3a0au ceoucmea NO3UYUOHHOU 3AnUcU
yuces, anzopumma ROCMPOEHUs 3anUCU
yucna ¢ NO3UYUOHHOU cucmeme

CUUC/ICHUSA C 3A0AHHBIM OCHOBAHUECM U
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BBINOJHATH MPEOOPa30BAHUS ROCIPOEHUA YUCTIA RO CHIPOKeE,

JIOTUYECKUX BBIPAXEHUU, UCIIONIB3YSL  COOepycauieli 3anuch Imozo Yucia

3aKOHBI AJIT€OPHI JTOTUKU; 6 NO3UUUOHHOU cucmeme CHUCICHUA
ONPENEIATh KpaTYaUIIi MyTh C 3A0AHHBIM OCHOBAHUEM,

BO B3BEIIIEHHOM rpade u — yMCHHE BBITIOJHATh apu(pMETHUECCKHE
KOJIMYECTBO MYTEH MEXKITY Omnepanuy B MTO3UIIMOHHBIX CUCTEMAaX
BEPIIMHAMHA OPHUEHTUPOBAHHOT O CUUCJICHHS; YMEHUE BBITIOJIHITh
aIMKJIMYeCcKOro rpada npeoOpa3oBaHus JIOTHYECKUX BBIPAKCHUH,

WCIIOJIb3YS 3aKOHBI alTeOphI JIOTUKH;

— yMeHue cmpoums jio2uiecKoe
evlpajrcenue 6 OU3IbLIOHKMUGHOU U
KOHBIOHKMUGHOU HOPMAbHBIX (hopmax
Nno 3a0aHHOIU maduye UCMUHHOCMU;
ucciedosams 001acmMb UCIMUHHOCIU
6bICKA3bI6AHUSL, COOCPHCAULECO
nepemeHHble; Peulams HeC/10HCHblE
JloZu4ecKue ypaeHeHus u CUCmembl
YPaeHeHui;

— YMEHHE perniaTh AITOPUTMHICCKUE
3aJ1a4¥, CBSI3aHHBIC C aHAJIN30M rpadoB
(3a1a9M IMOCTPOCHUS ONTUMAIBHOTO ITYTH
MEX]ly BepIirmHaMu rpada, onpeaesieHus
KOJIMYECTBA PA3JIMUHBIX TTYTEH MEXKITY
BEpIIMHAMH OPUEHTUPOBAHHOTO
AIMKJIMYECKOTo rpada);

— yMeHue UCHOJIb306aMb 0ePesbs

npuU aHaau3e u NOCMPOECHUU KOO08

U 0114 npedcmasieHus apuhmemuuecKux
8bIPANCEHUIL, NPU PEUICHUU 3A0a4 NOUCKA
U COpMUpPOBKU; yMeHue CIpoumsy 0epeeso
U2pbl NO 3A0AHHOMY AN2OPUMMY;
paszpabamwvieams u 060CHOBBIBANb

BbHLUZPBIUWIHYIO cmpamezuio UZpsbl



— YMeHUEe UCnob30BaTh
KOMITBIOTEPHO-MaTEMaTHIECKUE
MOJIEIU I aHaliu3a 0ObEKTOB U
poIeccoB: (HOPMYIUPOBATH IIEITh
MOJICTMPOBAHMUS, BBITIOJIHATH aHAIH3
pE3yJIbTATOB, MOJIYYCHHBIX B XOJI€
MOJICITUPOBAHMS; OTICHUBATH
aJICKBaTHOCTh MOJICIH
MOJIETTUPYEMOMY OOBEKTY HITU
poIiecCy; MPEICTaBISITh
pe3yIbTaThl MOACTHPOBAHUS

B HATJISITHOM BHUJIC

TemaTuueckuil pasaen
«AJITOPUTMBI M
NMPOrpaMMHpP OBAHUE»
(0a30BbBIii ypOBEHD)
10 knace (20 u);

11 knace (10 )

— YMeHue 4uTaTh ¥ MOHUMATh
IPOTPaMMBI, PEATH3YIOIINE
HECJIOXKHBIE aJITOPUTMBI 00pabOTKU
YHUCIIOBBIX U TEKCTOBBIX JaHHBIX

(B TOM 4HCJIE€ MAaCCUBOB U
CUMBOJIbBHBIX CTPOK) Ha BEIOpAaHHOM
JUTSL U3y4EHUsl YHUBEPCATbHOM
S3bIKE MPOTPAMMUPOBAHUS
BbicOKOT0 YpoBHs ([Tackamns, Python,
Java, C++, C#); ananu3upoBathb
aJITOPUTMBI C UCIIOJIb30BAHUEM
Ta0JIUI TPACCUPOBKHU; ONPEILTSATh
0€3 MCIOIb30BaHUsI KOMIIBIOTEPA
pe3yIbTaThl BHIMOJIHEHUS
HECIIO’KHBIX TIPOrpamMm,
BKJTIOYAIOIINX ITUKJIbI, BETBICHUS U

MIOAITPOTPaMMBI, ITPU 3aJaHHBIX

— VYMeHHUE UCI0NIb30BaTh KOMIIBIOTEPHO-
MaTeMaTU4YeCKHe MOJIENH JIJIsl aHaIn3a
00BEKTOB U MPOLECCOB: (OPMYIUPOBATH
1[€J1b MOJIETTMPOBAHHSI, BBIIIOJIHATH aHAJIN3
pE3yJIbTATOB, MTOJIYYEHHBIX B XO/€
MOJIEJIMPOBAHMS; OLICHUBATh aJ€KBATHOCTh
MOJIEIH MOACTUPYEMOMY OOBEKTY WIIH
IIPOLIECCY; IPEICTABIATh PE3YIBTATHI

MOJCIUPOBAHHUA B HAINIAAHOM BUAC

TemaTuueckui pasaes
«AJITOPUTMBI M IPOrPAMMHUPOBAHUE)»
(yriy0JieHHbI YPOBEHb)

10 knacc (44 );
11 knace (50 v)

— Ilonumanue 6a3o8vix anzopummos
00padoOmMKu YUCI0601 U MEKCMOBOU
ungopmayuu (3anuce uucen

6 NO3UUUOHHOIL cucmeme CYUCTACHUA;
HAX0XMCOCeHUEe 6CeX NPOCMbBIX Yucel

6 3a0aHHOM Juanaszone; 00padomka
MHO20PA3PAOHBIX UEIbIX YUCEe/l; AHAIU3
CUMBOJILHBIX CMIPOK U OP.), AJI20PDUMMO8
HOUCKA U COPMUPOBKU; YMeHUe
Onpeoensms Cl0HCHOCHb U3YUAEeMbIX

8 Kypce 0a308biX anzopummos
(cymmuposanue 3j1eMeHmos maccuaa,
copmupoeKa maccuea, nepedopHvle
anzopummal, 080UYHBLI NOUCK)

U nPpUEOOUMb RPUMEPbL HECKOIbKUX
anzopummos pa3Hoil C10HCHOCmU

015 peuienus 00HOUl 3a0a4u
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WUCXOIHBIX JaHHBIX;
MOIU(HUITIPOBATH TOTOBHIE
MIPOrPaMMBbI JUIS PEIICHUS] HOBBIX
3a]1a4, UCIOJIb30BaTh UX B CBOUX
MporpaMMax B KauecTBe
noanporpamm (TIporeayp,
yHKHiT)

— YMeHHE peaanu30BbIBATh

Ha BEIOPAHHOM TSI U3yUEHUS S3BIKE
MIPOrPaMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackans, Python, Java,
C++, C#) TUIOBBIE AJITOPUTMBI
00pabOTKH YHCEIN, YUCTOBBIX
MOCIIEIOBATEIBHOCTEH U MACCUBOB:
MpPE/ICTaBIICHUE YUCIIA B BUJIE
Habopa MPOCTHIX COMHOXKUTENEH;
HaxX0KIeHHE MaKCUMaJILHOMN
(MUHUMATTBHOW) U (PHI
HATypaJbHOTO YKCIIA, 3aTTUCAHHOTO
B CUCTEME CUHMCIICHUS C
OCHOBaHUEM, He npeBbiiaomum 10;
BBIUHMCIIEHHE 0000IIIEHHBIX
XapaKTePUCTUK JIEMEHTOB MacCHBa
WJIM YHUCIIOBOM TMOCIIEI0BATENBHOCTH
(CyMMBbI, TPOU3BENICHUS, CPETHETO
apupMeTHIecKOro, MUHUMAILHOTO
¥ MaKCHUMAaJIbHOT'O 3JIEMEHTOB;
KOJIMYECTBA JIEMEHTOB,
YIIOBJIETBOPSIIOIINX 3aIaHHOMY
YCIIOBHIO); COPTHPOBKY DJICMEHTOB

MacCuBa

— Bnaoenue ynueepcanvhvim azvikom
RPOZPAMMUPOBAHUS BbICOKO20 YPOGHS
(Python, Java, C++, C#),
npeocmagieHuAMuU 0 6a306b1X MUNAX
OAHHBIX U CMPYKMYPAX OAHHBIX; YMEHUE
UCNOJIb306aNb OCHOBHbLE YRPAGAAIOUUE
KOHCMPYKUUU; YMEHUE 0CYUeCme/IAmb
AHAU3 NPEOI0HCEHHOU NPOZPAMMBL:
onpeoensams pe3yibomanvl padomol
RPOZPaAMMbL NPU 3A0AHHBIX UCXOOHBIX
OaHHBIX; ONpPedeamb, NPU KAKUX
UCXOOHBIX OAHHBIX 8603MOMCHO NOJIYUEHUE
VKA3aHHBIX PE3YTbMAanmos; 8blAGIAMb
OaHHble, KOMOPble MOZYH RPUGECMU

K ouiudKe ¢ pabome npozpammol;
dopmynuposams npeodnosrcenus

no yJiy4lid€HuIio npocpammnozo Kooa

— Ymenue pazpaoamvieamo u
peanu3oevieamsy 6 eude npozpamm 6azoevle

aieopummosly; YyMEHUE UCNRO1b306AMDb
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TemaTuueckuil pasaen
«AH(popManOHHbIE TEXHOJIOT MM
(0a30BbIil yPOBEHD)

10 xnacc (6 u);
11 knacce (10 u)

— YMeHue co31aBaTh
CTPYKTYpPUPOBAaHHbBIE TEKCTOBBIE
JIOKYMEHTBI U IEMOHCTPAIlMOHHBIE
MaTepHalibl C UCIIOJIb30BAHUEM
BO3MOYKHOCTEW COBPEMEHHBIX
MPOrpaMMHBIX CPEJICTB U 00JIAYHBIX
CEpBHUCOB; YMEHHUE UCIIOIb30BaTh
Ta0JIMYHBIC (PEISIMOHHBIE) 0a3bI
JTAHHBIX, B YaCTHOCTH, COCTaBJISITh
3aMmpockl K 0a3am JaHHBIX

(B TOM 4mCIIE 3aITPOCHI

C BBIYUCIIAACMBIMHU HOHHMI/I),

6 npozpammax OaHHwvle PA3IUYHbHIX MUNOE
C yuemom 0ZpanuydeHuil Ha OUAna3ox ux
603MOICHBIX 3HAYECHUIL, NPUMEHAMD

npu pewieHuu 3a0ay CmpyYKmypovl OaHHbIX
(cnucku, croeapu, cmeku, ouepeou,
oepeesw), Ucnoib306ams 0a30evie
onepauuu co CmpyKmypamu OaHHbIX;
npUMEHAmMb CHaHOapmusle u
coocmeenHvle ROONPOPAMMbL

07151 00pPAOOMKU YUCTI06bIX OAHHBIX U
CUMBOIbHBIX CIMPOK; UCNOIb306AMb

npu papadomike npozpamm ouodIuoOmexu
nOOnpoZpamMMmM; 3Hamb GYHKUUOHATIbHbLE
603MONCHOCIMU UHCMPYMEHMATbHBIX
cpeocme cpeovl papadomKu; ymenue
UCNOJ1b306aMb CPEOCMEa OMAAOKU
npoOPaAMM 6 cpeoe nPoPaAMMUPOBAHUA;

ymeHue 00KyMeHmuposams npozpammuol

TemaTuveckuit pasae
«AH(popMalMOHHbIE TEXHOJIOTr M)
(yriy0JieHHbIN YPOBEHb)

10 knacc (14 v);
11 knacc (48 u)

— YMeHHe co3aaBaTh CTPYKTYPHPOBAHHBIC
TEKCTOBbIE JOKYMEHTHI 1
JIEMOHCTPAIMOHHBIC MATEPUATIBI

C UCIIOJIb30BAaHHEM BO3MOKHOCTCH
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB; YMEHHUE CO3/1aBaTh
Web-cTpaHHuIIbI; yMEHUE HCITOIB30BaTh
AIIEKTPOHHBIC TAOMITHI SISl aHAIIH3A,
npeACTaBJIeHUs] 1 00padOTKHU JJAHHBIX
(BKJIIOYAsi BEIYUCIICHUE CYMMBI, CPETHETO
apru(pMETHIECKOT0, HauOOJIBIIIETO 1

HAanMCHBIICT O 3H3‘-ICHHI>1, PCUICHUC
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BBITIOJTHATH COPTUPOBKY U TTOMCK
3amucel B 0a3e TaHHBIX;, HATIOTHATh
pa3paboTaHHy0 0a3y TaHHBIX;
YMEHHE UCTOJIb30BaTh 3JIEKTPOHHbBIC
TaOIUIIBI JJI1 aHAIN3a,
MpeJICTaBIICHUs U 00pabOTKU
JAHHBIX (BKIIIOYAs BHIYUCIICHHE
CYMMBI, CPETHETO
apuMeTHIecKoro, HanOOIBIIIETO U
HAaMMEHBIIIETO 3HAYCHUH, peleHne

YpaBHEHUI )

— YMeHHE OpraHnu30BbIBATh JINYHOE
uH(}OpPMAIIMOHHOE TTPOCTPAHCTBO

C UCIIOJIb30BAHUEM PA3TUYHBIX

M ()POBBIX TEXHOJIOTUH; TOHUMAHUE
BO3MOXKHOCTEH IIU(PPOBHIX CEPBHUCOB
TOCYIapCTBEHHBIX YCIYT, ITU(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB;
ITOHUMAaHHUE BO3MOXXHOCTEN U
OTPAHUYECHUN TEXHOJIOTUHI
MCKYCCTBEHHOI'O MHTEIJIEKTa

B Pa3JIMYHBIX 00J1ACTSX; HAJTMUHE
Mpe/ICTaBIICHUH 00 UCTIOIb30BAHUHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUM

B Pa3/IMYHBIX HpO(i)GCCI/IOHaJ'IBHI)IX

cdepax

Pezepenoe spemsa —3 4

YPaBHEHHUM,

6b100p ONMUMATILHO20 PeuleHUs, N000op
JIUHUW MPeHOa, peuleHue 3a0au
HPOCHO3UPOBAHUA); 8/1A0CHUE OCHOBHBIMU
céeo0eHUuUAMU 0 0a3ax OAHHbIX, UX
cmpykmype, cpeocmeax co30anus u
padomol ¢ HUMU; YMEHUE UCNOJIb308AMb
maoauyHsle (penayuonHnvie) 0a3vl OAHHBIX
(cocmaenamos 3anpocel 8 6a3aX OAHHDIX,
6bINOJIHAMb COPMUPOBKY U NOUCK 3anucell
6 0aze OanHnbIX, HANOJIHAMb
paspadomannyro 0a3y OAGHHLIX) U
CHPABOYHbBIE CUCHIEMDL

— YMeHue opraHu30BbIBaTh JUYHOE
HH(POPMAIIMOHHOE MTPOCTPAHCTBO

C UCIIOJIb30BAHUEM PA3JIMYHBIX CPEICTB

1T (PPOBBIX TEXHOJIOTHI; TOHUMAHHUE
BO3MOYKHOCTEH ITU(POBBIX CEPBUCOB
rOCYJAapCTBEHHBIX YCIIYT, ITU(PPOBHIX
00pa3oBaTeNbHBIX CEPBUCOB; TOHUMAHUE
OCHOBHBIX IPUHITUIIOB PaOOTHI,
BO3MOKHOCTEH M OrpaHUYEHUS MPUMEHEHUS
TEXHOJIOTUH MCKYCCTBEHHOI'O MHTEJICKTa

B Pa3JIMUHBIX 00JIaCTAX, HARUYUE
npeocmasieHuil 0 Kpyze peumaemsix 3a0au
MAUWUHHO020 00yYeHus (pacno3naeanus,
Knaccugukayuu u npOZHO3UPOBAHUA);
HaJIMYKE TPEACTABICHUN

00 HCIOIB30BaHUN HH(POPMAITMOHHBIX
TEXHOJIOTUH B Pa3JIMUHBIX
npodeccruoHaIbHBIX chepax

Peszepsrnoe spems: B 10 xiacce — 18 u;

B 11 xknacce — 24 u
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[IpenmeTHble  pe3ynbTaTel IO TeMarnyeckoMy pasgeny «l{udposas
rPaMOTHOCTBY» Ha JIByX YPOBHSX M3YydeHMsI 0a30BOM M YINIYOJIEHHOM pazinyaroTcs
oyeHb Maso. Ha yriyOimeHHOM ypoBHE HaJ0 XOpOIIO 3HaTh MaTepuan o padbore
KOMITBIOTEPHBIX CETEW M 3aJlayaxX, PEelIaeéMbIX C MCIOJb30BAHHEM HMCKYCCTBEHHOIO
UHTEIUIeKTa. B 1enoM, 3To o0s3aTenbHble IU(PPOBbIE KOMIETEHUIUU ISl KaXJA0ro
BBIITYCKHUKA LIKOJIbI B YCIOBHUSX MOCTPOCHUS LU(POBON SKOHOMUKHU B Poccuiickoi
®enepanuu. [lo npennaraeMbiM pabouuM nporpaMmam o uHGopMaTuke 6a30BOro u
yrayOJE€HHOrO YpOBHEW M3y4€HHUsI COJEpKaHHUs pasfena pPa3HEeCeHO IO Pa3HbIM
KJIacCaM M CKOPPEKTUPOBAHO M0 O0BbEMY OTBEAEHHOIO BpeMeHU. DakTH4ecKH
Ha YpPOBHE CpeAHEro ooumero o0pa3oBaHMs CUCTEMATU3UPYIOTCS WU HEMHOI'O
HapaluBarTCs LU(POBbIE HaBbIKM, C(HOPMHUPOBAHHBIE B OCHOBHOHM IIKOJIE U
BHEIIKOJbHOW XU3HU. PazHuna no o0beMy y4yeOHOro BpEMEHU MEXKIy Oa30BBIM U
yrayOJIeHHBIM ypoBHEM Bcero 10 yacoB, KoTopas OyAeT MCIOIb30BaHa Ha U3YyUEHUE
HOBOT'O MaTepuaja 1Mo OCHOBaM HIM(POBaHUSI B KOHTEKCTE TeMbl MHPOPMALIMOHHON
0€30MacHOCTH MpU paboTe B KOMITBIOTEPHOM CETH.

[IpenmeTHble pe3yabTaThl IO TeMmaTHuyeckoMmy paszaeny «Teoperuueckme
OCHOBbI HMH(OPMATHKM» Ha YIIYOJIEHHOM YpOBHE MOJAPa3yMEBAIOT BBIXOJ
Ha aKTYAJIbHYIO TeMy «/IcKkyccmeennvlll unmennekm u auaiu3 O0nbux OAHHBIX»,
B KOTOPOW [€NaeTcsl aKIEHT Ha AHAIWTUYECKHE M MPAKTUYECKHE YMEHHs pellaTh
3a71a4M T10 3TOM TeMaTuke. /laee B 3TOM paszneiie TeMsl «/[uckpemuzayus paziudHulx
6u008 ungopmayuuy u «Komnviomepnvle cemu» TPENCTaBIECHbl HWHTErPATUBHO
C aKIIeHTOM Ha (OpPMHUPOBAaHUE BBIYUCIUTEIBHBIX HABBIKOB. Tema «Koouposanue
O0aHHbIXY TIOMUMO YCTOSIBILIETOCS B cTapiiel mkoe koaa Xadgpmana Ha yriyOIeHHOM
YPOBHE paclIMpeHa pacCMOTPEHHEM KoAa XEMMHUHIa M IMEpPEXOJOM K Pa3IndHbIM
alroput™MaM ckatus. Ho 3HaHWE 3THX aJrOpUTMOB M HMX NPUMEHEHHE IIOKa HE
IIPOBEPSIOTCS B €IMHOM I'OCYJapCTBEHHOM 3K3aMeHe. TpaauliMOHHbIE YMEHHUS PeIaTh
3aJa4yd C YHCIaMU B IMIO3ULHUOHHBIX CHUCTEMAaX CYHUCICHMS, HA HCIOJb30BaHUE
JOTMYECKUX ONEpaluid U TOCTPOEHHE MPOCThIX TIpadoB YCIOKHEHBI ACIEKTOM
IPUMEHEHUS TUX YMEHUHN U1l 00JIee CIOKHBIX BBHIUMCIUTEIbHBIX 33/1a4.

[Tpu 3TOM, OCTaIOTCSl paBHOLICHHBIMU Ha JIBYX YPOBHSX U3yueHHUs (0a30BOM U
yrayOJIeHHOM)  TNpeIMETHble  pe3yiabTaTbl B 4YacTH  MHGPOPMAIIMOHHOTO
MOJICJIMPOBAHMUS.

[IpenmeTHbIE pE3yJBTAaTBl IO TEMATHYECKOMY pa3leny <«AJITOPHUTMbBI H

NpOrpaMMHpPOBaHUE» HE TMPOCTO HAPAIIUBAIOTCA HA YIIIYOJEHHOM YPOBHE, OHU
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OTJIMYAIOTCS MOAXOJO0M K M3YUEHHIO sI3bIKa IporpammupoBanusi. Ha 6a3o0BoM ypoBHE
A3BIK [TPOrPAMMHUPOBAHMS U3Y4aeTCs JJI Pa3IMUYEHUs OCHOBHBIX AJITOPUTMHUYECKHUX
CTPYKTYP IIPH PELICHUM TUIIOBBIX 33JaHUI, KOTOPBIE MOT'YT BCTPETUTHCSA HA €AUHOM
roCyJapCTBEHHOM 3K3aMeHe 1o uHpopmaruke. Ha yriyOieHHOM ypoBHE M3ydeHUE
BO3MOKHOCTEW MPO(eCCHOHATIBHOTO S3bIKa MTPOrPaMMUPOBAHUs SBISETCSI OCHOBHOM
LHENBI0 JUIsI y4acTHs B OJUMIMAAAX MO NPOrPAMMHUPOBAHUIO WU NPOAOJDKECHHS
oOpazoBaHusi B 00jacTM HWHQPOPMAIMOHHBIX TexHojorui. I[losTomy omnucaHue
pe3yJIbTaTOB MO JAHHOMY paslielly Ha JIBYX YPOBHAX M3Yy4E€HHS] HH(POPMATUKU
paznuuatrorcss 1o GopmynaupoBkaM. B yrimyOJeHHOM — ypOBHE  OTCYTCTBYET
CTPYKTYpPHBIN $3bIK IporpammupoBanus Ilackane. Ecim cpaBHUBaTh NpeaMETHBIC
pe3ysbTaThl YriayOJI€HHOTO YPOBHS M PEKOMEHAYEMOE K M3YUEHUIO COAEp)KaHUE, TO
coZiepKaHKe MO3BOJIIET YIIIYOUThCS B U3YYE€HHE IPOrPaMMUPOBAHUS IO UMEIOLIUMCS
BO3MOXKHOCTSIM OOydaroluxcs Il MX TOATOTOBKM K YYacTUIO B OJMMITHAJAX
10 MPOrpaMMHUPOBAHMUIO.

[IpeameTHbIEe pe3yabTaThl IO TeMaTndeckoMy pazneny «MHpopmanmonHbie
TeXHOJIOrMW» Ha YriayOJIEHHOM YpOBHE HAllEJeHbl Ha pelIeHUE OOoJee CIIONKHBIX
B BBIUMCIIUTEIILHOM IUIAHE 3a/1a4 C MCIOJIb30BAHUEM COBPEMEHHBIX IPOrPAMMHBIX
ITAKETOB M TAK)KE BBIXOJOM Ha 3a/1a4t 110 TeMe « I cKyccmeeHHblt UHMELIeKM U AHATU3
oonvuux oaunvixy. Ilpy 3TOM TeMa HMCKYCCTBEHHOIO WHTEIEKTa JIOJKHA OBITh

oTpaboTaHa Ha PEIIEHUHU PeaIbHbIX 33/1a4 3TOM 00IacTH.
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METOJINYECKHUE PEKOMEHIALIMM J1JI51 PEAJIN3ALIAN
MPEJAMETHBIX PE3VJIBTATOB [0 UH®OPMATHUKE
YIJAYBJIEHHOI'O YPOBHSI OGHOBJEHHOI'O ®I'OC COO

O030p aKTUBHBIX METOA0B 00y4eHHs U 00Pa30BaATEJIbHBIX TEXHOJIOI MH,
aKkTyaJbHbIX 18 peanusanuu TpedoBannii PI'OC COO u ®PII

1o nHgopMaTHKe yriay0JeHHOr0 ypOBHS

Kak BugHO u3 Tabmuubl 1 yriyOneHHBIH YpOBEHb H3ydeHUs MH(POPMATHKU
XapaKTEepU3yeTcsl YCIOKHEHUEM aHAIMTUYECKOrO0 U MPAKTHUYECKOrOo KOMIIOHEHTOB
oOpa3oBaTenbHONH  JeATeNbHOCTH  oOywarouuxcsa.  CrenoBaTrenbHO,  YUUTEIIO
uH(POPMATUKKA  HEOOXOAMMO  HCHOJb30BaTh COBPEMEHHBIE  00pa3oBaTeIbHBIC
TEXHOJIOTUM HAa OCHOBE AaKTHBHBIX METOAOB OOYYEeHHMsS, CIEHUAIN3UPOBAHHBIC
IporpaMMHBIE TPOAYKTHI OTEUECTBEHHOTO TMPOM3BOJCTBA WJIHM COJEpKalluecs
B peectpe paspeunieHHoro 110, a Takke BbIOpaTh MJi1 M3YYEHUS] OJUH U3 SI3BIKOB
IPOTPaMMUPOBAHUS, KOTOPHIM OTAMYAICS Obl MHOTO(QYHKIHOHAIBHOCTHIO M MOT
NPUMEHATHCS TPU U3YYEHUH BCEX TEMaTHYECKUX pa3fesioB Kypca HHPOPMATHKH
yriayosieHHOro ypoBHsS. bonee Toro, yrimyOneHHas TOATOTOBKa MO HMH(OpMaTHKE
JOJKHA MTO3BOJIMTH 00Y4YaIOIIMMCS HE TOJIBKO c1aTh ycnemHo EI'D no undopmartuke
KaKk TpeaMeT MO BBIOOPY, HO TOMPOOOBaTH CBOM CHUJIBI B  OJUMITHAJTHBIX
COPEBHOBAHMSX, KOTOPHIE JAlOT CYIIECTBEHHBIC IMPEUMYILNECTBA WM SBIISIOTCS
aJIbTepHATUBHOM (DOPMOM MOCTYIJICHUS B BEIOPAaHHBIN BY3.

AKTHBHBIE METOJIbI OOY4YEHMsS] XApAKTEPU3YIOTCS BBICOKOM  CTENEHBIO
BKJIFOUEHHOCTH 00y4aeMoro B y4eOHBIH INPOLECC, T. €. JIeATEIbHOCTb 00y4aeMoro
HOCUT MPOJYKTUBHBINA, TBOPUECKHI, TOUCKOBBIM XapakTep. DTO MPOUCXOIUT 3a CUET
LIEJICHAIIPABJICHHOW aKTHUBU3AIMsl MBIIUICHUSI 00y4arolerocsi, KOrja OH BBbIHYXKJIEH
ObITh AKTUBHBIM YYaCTHMKOM OOpPa30BaTENbHOIO IIpolecca UIMTEIbHOE BpEMS
(B TeUEHME BCETO 3aHATUS WU BBIIIOJIHEHUS IIPOEKTA).

CyliecTByeT MHOXECTBO KiacCU(PUKAIMl aKTUBHBIX METOJOB OOYYEHHS.
HanOonee wuacrto wucnonb3dyeMas KilacCUpUKalUsi 10 BeIyUIeH JesTelIbHOCTU
O0yyarouMxcsl MpearnoiaraeT pasJelieHue aKTHBHBIX METOJOB Ha YEThIpE TPYIIIIbL:
JAUCKYCCHOHHBbIE, MTPOBbIE, PEITUHIOBbIe M TPeHUMHIroBble. Ha pucynke 1 MoxxHO
YBUJIETh, KaKuWE€ AaKTUBHbIE METOAbl BKIIOUAaET B ce0s Kakaas U3 YeThIpex

MMPCACTABJICHHBIX BBIIIC I'PYIIII.

18



AKTUBHBIE
MeTo/bI
0byyeHunA

ANCKYCCUOHHBbIE WrpoBkie PeiiTuHroesle TpeHWHroBble
B _ MosroBoi
Kpyrneiii cTon [enoBble urpbl, WITypM, Kelic-TexHonorm,
(avckyccus, poneBskbIe Urpbl, acTaceTa, COLMaNnsHO-NCUX0N0TMYECKNI
nebarbl), KOHKYPC NPOEKT, TPEHWHT
IBPHUCTHHECKAA ¥aKaToOH
Becena,
npoGnemnasn
nekuua

Puc. 1. Knaccudukanusi akTHBHBIX METO/I0B OO y4EHUS IO BEAYIIEH JAeITeIbHOCTH

PaccMoTpuMm ux moapoOHee ¢ NpUMEpaMU HCIONb30BaHHS B  Kypce
uH(}OpPMaTHKHU.

JIuckyccuoHHbIe (NMPO0JieMHbIe, JIBPHUCTHYECKHE) MeTOAbl O00y4eHHs
MPENIONAraloT HEMOCPEACTBEHHbII OOMEH MHEHUSMHM YYaCTHUKOB IO O3BYYEHHOU
npobsieme, Mpu HEOOXOJMMOCTH YIpaBIEHUE MPOLEcCaMu BbIpAOOTKA U MPUHSATHUS
rpynmnoBoro pemieHus. K HHM OTHOCAT: NPOOJIEMHYIO JIEKLHMIO C 3JIEMEHTaMH
JMCKYCCUH, ABPUCTHYECKYIO Oecely, MOMCKOBBIM AMCHYT, KPYIJbId CTOJX B BHJE
dhopcaitT-ceccuu uiu 1e0aToB.

JlvckyccuOHHBIE METO/IbI 00YUEHHUS Ha YPOBHE Cpe/IHEro 00111ero oopa3oBaHus
HEO00XO0JIMMO MCHOJIb30BATh HAMHOIO Yallle, Y4eM 3TO MPOUCXOJIUT B HACTOSAILEE BPEMSI.
OTO CBSI3aHO C HCUXONO2UYECKOU 20MOBHOCMbIO CTAPUIEKIACCHUKOB K TaKOMY
dbopmary oOy4deHHS, aKTHBHBIM (OPMHPOBAHUEM WX CAMOOIIEHKH, BHUMAaHHEM
K MHEHHMIO CBEPCTHHKOB. MBICIUTENbHAS JE€ATEIbHOCTh M HHTEIUIEKTyaJIbHbIE
MPOLIECCHl CTAPIIEKJIACCHUKOB W3MEHWINCh B CTOPOHY IE€PEX0Ja K MBIIUIEHUIO
B OHATUSAX (A0CTPAaKTHOMY), KOTOPOE TIY0KE U BCECTOPOHHE OTPAXKAeT B3aUMOCBSI3b
MEXKIy SBICHHSAMH OKPYKAIOIIEHM JeUCTBUTENbHOCTH. [lodTOMy ecmm  ypok
M0/Ipa3yMeBAET OCBOCHHE 0OJILIIOr0 00beMa HOBOTO Marepuaia, TO 3TO JOJHKEH ObITh
HE MOHOJIOTMYECKHUI (popMaTr oOBSCHEHUS TEMBI, a IUAJOT UM AUCKyccus. Jlyue
BCEr0 HCHOJIb30BaTh H3BPUCTHYUECKYIO Oeceny, MNPOOJIEMHYIO JHUCKYCCHIO WIIU
NOMCKOBBIM AuCHyT. J[JI1 3TOro Y4YUTENI0 HAA0 BBICTPOUTH IOCIEAOBATEIBHOCTH
BOTIPOCOB, KOTOPBIE OH OYIET 33/1aBaTh B MPOIECCE OOBSICHEHUSI U HAOPOCKH BHIBOJIOB

(kK 4eMy HY»XHO TOIOMTH) 1O KaxxaoMy Bompocy. Jlo ypoka ajist 00ydarommxcss MOKHO
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IPEIYyCMOTPETH ONEpexkarollee JoMaIIHee 3aaHue. Takoe HHULMUPOBaHUE YUUTEIIEM
oOCyXJIeHHe HOBOI'0 MaTepuaia (popMUpyeT TakKe «MITKUE» HABBIKA 00YJarOIINXCsl.
OTO HaBBIKM [IEJIOBOM KOMMYHUKAIIMM, aHajin3a CHUTYyallld, SMOIMOHAIBHOIO
WHTEJJIEKTa U HaCTPOU Ha BHIPAOOTKY KOJUIEKTUBHOTO PEIICHUS TIPOOIEMBI.

K ucrnonb30BaHuIO IUCKYCCHOHHBIX METOJ/IOB U3YYEHHUSI HOBOI'O MaTepHalia eCTh
nedazozuveckue npeonocvliky. Ha ypoBHe cpegHero oOiiero o00pa3oBaHHs
MIPOIOIDKACTCS U3yUeHHE HHPOPMATHKH, T. €. IPOUCXOANT PACIIUPEHUE U YTIyOIeHne
y’K€ 3HAKOMOT'0 TEOPETUYECKOTO MaTepualia, a TaKKe PaCIIUpPSIIOTCS BapHAHTHI €ro
MpaKTUYECKOro npumeHeHus. Hampumep, mo tematuueckomy pazaeny «Ludposas
IPaMOTHOCTBY, PACCYUTAHHOIO Ha 24 yaca yueOHOro BpeMEeHH, paclpeiesieHue TeM U
yacoB crueayromniee. Ha wu3ydeHwe KoOMIbIOTepa Kak YCTpOHCTBA 00pabOTKH
uHdopmaru — 6 yacoB, MPOrpaMMHOE OOECIHEUECHHE H3Yy4aeTcs Takke 6 4acos,
KOMITBIOTEPHBIE CETH — 5 YacoB, TeMbl WH()OPMAIIMOHHON 0€30TacCHOCTH — 7 YacoB.
OTH Xe TeMbl U3y4aJuCh Ha YPOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHMs, B CTaplIel
MIKOJIE MJET UX pPacCHIMpeHHe W YriyOJeHHe, MOATOMY, OMHUPAsCh Ha MUMEIOIIHECS
y 00ydJaromuxcsi 3HaHUS, aKTyalu3HupOBaB WX, MOXXHO B JMCKYCCHOHHOM Qopmare
U3Y4UTh TeMy Ha Ooyiee BBICOKOM ypoBHE. [IprMepHBIe BOIPOCH M BBIBOJIBI IO TEME
«KommbroTep» npesiokeHsl B TadIuIe 2.

Tabauya 2
IIpumepHbIe BONPOCHI JI51 M3YUYEHHSI TEMbI « Y CTPOICTBO KOMIIBIOTEPa»

€ HCNOJIB30BAaHUEM MPOOJIEMHOr0 MeToAa 00yYeHus!

IIpennonaraembie  CoaepixaHue

IIpodJsiemHubIe IIpumepHbIe
BONPOCHI OTBeThI/ HOBOI'0 BEIBOIBI
KOMMEHTApUH Marepuasia
[Touemy (3a cuet MortuBanuonnsii M3 kakux [Ipu moBTOpEHUH
KaKUX PEIICHH) BOIIPOC, 3aJal0IINI  yCTPONCTB 1enecooopa3Ho
pa3Mepsbl HaIlpaBJICHHE COCTOUT MIOCTPOUTH
KOMITBIOTEPOB 00CYXXIEHUS. KOMITbIOTEP? MEHTaJIbHYIO KapTy
YMEHBIIAIOTCH, a Otser Oyner IloBTOpEHUME 1o TeMe, YTOObI Npu
(GyHKUMOHANBHBIE  TOJYYEH ONMKe MU3y4YEHHOIO CUCTEMATHU3ALUN
BO3MO>KHOCTH K KOHILY ypOKa mMarepuaia 3HaHHUU ObUIO
YBEJIUYUBAIOTCS? B OCHOBHOM MOHSTHO, YTO
LIKOJIE HapacTUJIM 1O TEME
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IIpodJsiemuble
BOIIPOCHI

Kaxkoe

N3 IICPCUUCIICHHBIX

YCTPOMCTB
SIBIISICTCSI
OCHOBHBIM,

0e3 KOToporo
HE CYIIIECTBYET

KOMIIbIOTEP?

MoxeT 11 OBITh
y KOMITbIOTEpa
MHOT'O
MIPOIIECCOPOB U
KaK OHH OyqyT

B3aHMOJIEIICTBOBATH

MEXTy CO00H?

IIpeanonaraemspie

OTBEThI/
KOMMEHTaApUU

ITpoueccop

Bompoc
IpeAnoaraeT
nepexon

Ha 00CYXKJICHHE
BO3MOKHOCTEU
CYNEPKOMIIbIO-

TEpOB

Conep:xxanme
HOBOI'0O
MaTtepuajia

[ToBTOpsiem nim
paccMarpuBaem
3aHOBO
MOCJIEIOBATENBHO:
JIOTUYECKU U
AIIEMEHT
(uHBEpTOP,
KOHBIOHKTOP,
JIM3BIOHKTOP) —
KOMOWHHPOBAH-
HBIE 3JIEMEHTHI
(BeHTUIIN) —
(yHKUIHOHAIbHBIE
AIEMEHTHI
(cymmarop,
PETUCTPBI) —
YUTICETHI.

Kaxkne

AJIIEMEHTBI €CTh

B nporeccope?
CymHoCTh
napayIeIbHbIX
BBIYHCIICHU.
Pacnpenenenneie
BBIYUCIIUTENbHBIC
CUCTEMBI.
CynepkoMibo-
TepbI U 33]1a4H,
KOTOpBIE OHU

pemaroT

IIpumepHble
BbIBO/bI

Kak ycTpoeH n kak

B3aUMOJEHCTBYET
C ApYTUMU
YCTpOMCTBaAMHU
nporeccop?
Brixon

Ha TEXHOJIOTHIO
MIPOM3BOJICTBA
MHUKPOCXEM U
apXUTEKTYpPHbIC

peleHus

[ToBTOopunu dhoH
HeitmanoBckyro
apXUTEKTYPY U
CpaBHWJIU €€

¢ ['apBapackoii

(MaTepuan no Teme

€CTh B YUYCOHHKE!
N.A. KanunuH,
H.H. CambuikuHa

«udopmaruka.
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IIpob1emHbIe
BOIIPOCHI

K xaxoit
aApPXUTEKTYPE
MO>KHO OTHECTHU
MOOMJIbHBIE

ycTpoiicTa’?

Kaknumu Bbl
BUJIUTE [TU(DPOBBIC
YCTPOWCTBA YeEPE3
20 net?

IIpeanonaraemspie
OTBeThl/
KOMMEHTaApUU

[IpuBonsiTcs
apryMeHTbI

B MOJIb3Y
OTHECEHUS

K KaKou-1100
apXUTEKTYypE U
BBIJIBUTAETCS
PEANONIOKEHNUE,
YTO €CTh
CIIEIIMATIbHOE
peuieHne

TS MOOMITBHBIX
YCTPOMCTB
dopcanT-Bonpoc.
AHaNu3 NporLo3oB
NT-komnanuii

U3 CETH
(omepexatoriee
JOMaIIHee

3aJIaHKE)

Conepxanne
HOBOI'0
Marepuajia

OO0 apxuTeKType
JUTSI TIPOIIECCOPOB
MOOUJIBHBIX
TenedOHOB
(HOBBII

Marepuraln)

IIporno3upyem
Oynyiee B
WHIUBUTyaJIbHOM
WM KOMaHJIHOM
dbopmarte (HOBBIHN

Marepuraln)

IIpumepHble
BbIBO/bI

10 kmacc:
yrI1yOJICHHBIH
YPOBEHBY)
PoGotsl u npyrue
yCTpOMCTBA

B PA3JIMYHBIX
MIPOMBIIIICHHBIX
IPOM3BOICTBAX,
XapaKTEPUCTUKH

(HOBBIN MaTepHa)

[Tonmyyum ciucok
HOBBIX
XapaKTEPUCTUK

U (ppoBbIX
YCTPOUCTB (HOBBIM

Marepuran)

Kpyrasiii cTon B Buie GpopcaiT-ceccuu Uit 1e06aToB, MOKET ObITh OT/IEIbHBIM
YPOKOM HJIU €T0 YaCThIO, €CIIU MPElyCMaTPUBAETCS PEIICHUE 3a/1a4 UJTU ITPAKTHYECKas
paboTa B KOHIIE YpOKa WJIM HOBBIN MaTepuall B Hauaje ypoka. Paznuyatorcs oHUM TeM,
yTo (hopcalT-ceccus MpeAroiaraeT B3MIAA B Oyayliee, €ro MNpOTHO3UPOBAHUE
C omopod Ha Jy4imme pemieHuss / TpaKTHKHM, a B jgedarax OTCTauBaioT
MIPOTUBOMOJIOKHBIE TOYKH 3PEHUS Ha BO3MOXKHBIC BApUAHThl Pa3BUTHUS COOBITHM.

Hebatbl u ¢opcaiiT-ceccust MOTYT OBITh HHIWBUAYAJIbHBIMU WM TPYNIIOBBIMH.
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s opranmzanuu nedaroB 1o uHpopmatuke B pasznene «L{udpoBas rpaMoTHOCTH
HOJIXOJIAT CJICAYIOIINE TEMbI / BOIIPOCHI:

1. Kakyro omepalioHHYIO CHUCTEMY BbIOpaTh Ha cBoil kommbioTep? (UTo MBI
3HAEM O MPEUMYIIECTBAX U He0CTaTKaX pasInyHbIX KiaaccoB OC?)

2. O0navHble TEXHOJOTHMU — Halle Oyaylllee WU BBIHYXJICHHOE pEIICHHE
KPYIHBIX KOMITAHUN?

3. TexHoreHHble WM YKOHOMUYECKHE YTPO3bl, CBSI3aHHBIC C HCIOJIb30BaHUEM
UKT, npunecyt Oosibliie Bpeaa o0miecTy?

HUrpoBbie MeTOAbI 00y4eHUs] OCHOBAaHbI HA MMWTAIIMW CUTYaAIMN pealbHOU
yueOHOM uiau TpodeccuoHaJbHON AeATEIbHOCTH, (OPMHUPYIOT HABBIKM PpEIICHUS
npoOjieM B COBMECTHOM JEATEbHOCTH YYAaCTHUKOB, KOTJa IMO-APYyroMy uX
chopMUpOBaTh HEBO3MOXHO. BbIACNAIOT HamboJee MOMYJSpPHBIC: JEIOBbIE WIPHI,
KOHKYPCBI-MHCLIIEHUPOBKH, CTOPUTEIUIUHT. WMrpoBeie MeToAbl TpeOYIOT OOIbIION
MOATOTOBUTEILHON pabOThI BCEX YUACTHUKOB 00pa30BaTEIBLHOIO MPOLIECcca, TOITOMY
UCIIOIB3YIOTCSl HEYACTO, OCOOCHHO JIJIsl CTApIICKIACCHUKOB. HO UrpoBbIE€ 3JIEMEHTHI,
BXOJISIIIIME B TEXHOJIOTUIO TeMUUKaiiu (CM. Jjajee) CTaau J0BOJIbHO MOMYJISIPHBIMU
B oOpazoBaHuu. TpaAUIIMOHHO Yepe3 JETIOBbIC UTPhI IO UHPOPMATUKE PEaTU3yIOTCS
MEXKIIPEMETHBIC CBSI3U, HAMpPUMEP B DJIEKTPOHHBIX TaOIMIAX pEHIaloTCs 3aJauu
C "KoHOMHUYeCKUM conepxkanueM. B @®PII no wundbopmaruke crajio Oosbliie
MaTeMaTUYeCKMX TEeM ¢ 3HAYUTEIbHO PACIIUPUIUCH TEMbl HCKYCCTBEHHOI'O
WHTEVIEKTa W aHajuu3a OONBIIUX JIAaHHBIX, KOTOPBHIE TaKXKe MOXKHO OyJer
HCII0JIb30BaTh B MEKIIPEIMETHBIX JACIOBbIX Urpax. Hampumep, mo HHTErpUpOBaHHBIM
TeMaM  WHQOPMATUKH  —  MPOTPAMMHUPOBAHHUE,  OKCIHEPTHBIE  CUCTEMBI,
MPABOBBIC BOMPOCH WH(MOPMAIMOHHONW O€30MaCHOCTH ¢ OOIIECTBO3HAHWS WITU
SKOHOMHKH.

PeiiTuHroBoie  MeTOabI o0yuyeHHMsI  AKTUBU3HPYIOT  JICSATEIBHOCTh
oOydarommxcs 3a cuer dPdekra copeBHOBaHUsA. Hambornee dacTto MCHOIB3yeMbIe
METOJ/IbI: MO3rOBOM IITYypM, 3cTadera, MUHHU-TIPOEKT, XxakaToH. CopeBHOBATEIbHBIC
MPEUMYIIECTBA MOXKHO pPEaM30BaTh IMPHU PEIICHUWU 3aJa4 pa3HbIMU CIIOCOOaMH,
pazbope HamOosiee TPYAHBIX 3a7ad Ha ypokax. Eciam mis CTpyKTypUpOBaHUS
M3YYEHHOT0 MaTepuayia CTpOUTCS 0OIas MEHTaJbHAas KapTa WK OCYIIECTBISETCA
KOJUIEKTUBHAss paboTra C JOKYMEHTOM, H300pPOKECHUSIMHU, CANTOM, MOXXHO
UCIIOJIb30BaTh dcTadery, KOTopas MOMOXKET YAepKaTh TEMIT YpOKa U BHUMAHHUE BCEX

€ro y4aCTHUKOB JI0 KOHIIA paOOTHI.
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Tpenunroseie  Meroabl  00y4eHHMsl ~ HAmpaBICHBl  HAa  OKAa3aHHE
CTUMYJIMPYIOIIEr 0, KOPPEKTUPYIOLIETO I Pa3BUBAOIIETO BO3AEHCTBHS HA INYHOCTD
U ToBeJeHHe ydacTHUKOB. CroJla OTHOCSTCS TEKCTOBbIE (CUTYAllMOHHBIE) 3aJauH,
KEWChl, COLMALHO-aIalITUBHBIE TPEHUHTH U mpod. [logpoOHee paboTy c kelcamu
paccMOTpUM Ha MpUMepe HOBOM i1 MH(OpMATUKKU TeMbl «OCHOBBI HIU(POBAHUSY.
B npuwnoxenun 1 1aHbl JBa HECIOXHBIX Kedca Ha MmMQPbl MEPECTAaHOBKH.
[Ipu u3yueHun TeMbl B Kjlacce KEHChl MOT'YT ObITh IMATHOCTHYECKUM UHCTPYMEHTOM,
C MX TNOMOIIBIO MOXHO TPOBEPUTH YCBOEHUE TEMBI, JaXe Yy TeX OO0ydarolmxcs,
KOTOpBbIE OTCYTCTBOBAJIM Ha MpeAblaylieM Yypoke. B kelice omucana cuTyauus,
TpeOyrolasi pelieHusi, U MPUBEIEHbI MOJAPOOHBIE MPUMEPHI CHOCOOOB pEIIECHUS
3aJJaHui 110 TEME, YTO MO3BOJUT MO 00pa3Ily BHIIIOJIHUTH Keic. MOXHO MCIOIb30BaTh
aIbTEpHATUBHBIC pEUICHUS, HalpuUMep, HCIOJb3ys NporpaMMHBIN Kkon. Kelice
MIPEIONAralT pa3Hble criocoObl peleHus 3aJanuil. M3 npeayiaraeMpIx KEHCOB JIETKO
crenatb (paceTHbIe 3aaHuUs, TOTYJYaTCcsd UHIUBUTyaTbHbIE KEHUCHI.

Ha ocHoOBe npuBeIEHHBIX aKTUBHBIX METOAOB O0YUEHUS BBIICISIOT CIEYIOLINE
oOpa3oBaTelbHbIE TEXHOJOTMU, NPUMEHEHUE KOTOPbIX Hauboyiee akKTyaJlbHO
Ha YpOBHE CPEJIHET0 00111eT0 00pa30BaHUs:

1) rexnonoruio reiiMmupukanun  (MCIOIB30BAaHUE WIPOBBIX  AJIEMEHTOB
BHE UTPOBOT'0 KOHTEKCTA);

2) Kelc-TeXHOJIOrui0 (aHaIM3 KOHKPETHBIX CUTYAIMH U BRIPA0OTKA Pa3InIHBIX
CTpaTeruil peueHus npoOIemMbl);

3) NPOEKTHYI TEXHOJOTHI0 (Crocod JOCTMIKEHHUS Il depe3 JIeTAIbHYIO
pa3paboTKy MPoOIIEMBI, KOTOpasi TOJDKHA 3aBEPIINTHCS MTPAKTUYECKUM PE3YIbTATOM);

4) cMeliaHHOe O0y4YeHHMe (COYCTaHUE TPATUIIMOHHOTO W JTUCTAHIIMOHHOTO
00y4eHus1, THOKOe U3MEHEHHNe (POPMATOB JEATEIHHOCTH 00 YyJaIOITIXC).

Korma aktuBHbIE MeToabl 00y4deHUs B coBOKymHocTH ¢ MKT-cpenctBamu u
Hanbosee palroHATbHBIMU OpPraHU3AIMOHHBIMU (OpMaMU OOYYEHHUS COCTABIISIOT
LEJIOCTHYI0 00pa30BaTENIbHYI0 TEXHOJIOTHIO, TO3BOJISIOLIYIO JOCTUYb IUIAHUPYEMbIE
pe3yiabTaThl B BHUJE LU(PPOBBIX KOMIIETEHIMI, HEOOXOJUMO NpOAYyMaTh, Kakoe
OpeaIMEeTHOE  COAepXaHue  JIydllle  BCEro  peajau3yercs  BbIOpaHHBIMU
oOpa3oBaTelbHBIMU  TeXHOJOrMsAMHU.  PaccMoTpuM — Haubonee  momyssipHbIE
o0Opa3oBaTeIbHbIC TEXHOJOTUU B MPUMEHEHUH K 00y4eHHI0 HH(OpMAaTHKE.

Texnonoz2uto zelimugpukayuu jy4diie TpPUMEHSTH JJI1 OCBOCHUS TAKUX TEM, TJI€

HY’)XHa IIOBBINICHHAA MOTHUBaLlUA JIs1I U3YUYCHUS. Hmenno HUI'POBBIC 3JICMCHTLI
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(mpaBUjia UTPOBOTO MPOCTPAHCTBA, Oamibl, OCWUIKU, PEUTHUHI-IHUCTHI) MO3BOJIAT
NOJJIEP’)KUBATh BBICOKYIO MOTHBALIMIO JUIMTEIBHBIN MEpuo, Moka Tema He Oyner
ocBoeHa. [loBbIlIeHHass MOTHBAlLIMS HEOOXO0UMA Ji1 HauboJiee TPYIHBIX TEM Kypca
uHpopmaruku. TpagulMOHHO TaKOW TEMOM CUWMTaeTCs MPOrpaMMHUpPOBAHUE,
CJIEJIOBATENIbHO, U MOATOTOBKA K PA3NMYHBIM OJIUMIIMA/IAM, TJ€ BEAYIIEH SBISETCS
JeSTEeNbHOCTD 110 TPOrPAMMHUPOBAHUIO.

[ToaTOMy mJif NOCTM>KEHHSI BBICOKMX pE3yJbTaTOB B IPOrpPaMMHUPOBAHUU
HEO0OXOIMMO KaK MOXHO paHbIlle HAYMHATh TPOrPaMMHPOBATh B BU3YaIbHBIX Cpe/lax
MpOrpaMMHPOBAHUS, T€ UCIOJIb3YIOTCSI UTPOBBIE 3JIEMEHTHI B MPOrPAaMMUPOBAHUMU.
Cozpaercs  cneuuagbHOE  UIPOBOE  MPOCTPAHCTBO,  HAKAIUIMBAKOTCS — OYKH,
MOJICYUTHIBAIOTCA PEUTUHTH y4acTHUKOB. COBCeM HE 00s13aTENbHO KOHEYHOW LIEJbIO
CTaBUTh CO3/IAHUE T'OTOBOTO IPOTrPAMMHOIO MPOAYKTA, LEJBIO SABISETCS BOBIICUCHUE
B JIEATEILHOCTD [0 CO3JAHUIO KOJAA JJIA PEMICHUS 3a1a4l JTOCTYITHBIMU CPEICTBAMMU.
Ha ypoBHe cpennero o0iiero o0pa3oBaHUsS NPOrpaMMHUPOBAHUE SIBISETCS MOYTHU
npo(hecCHOHANbHBIM ~MHCTPYMEHTOM, MPOrPAMMHUCTCKAE HABBIKM HEOOXOJIUMO
OTTauMBaTh UMEHHO KaK MPOTrpaMMUCTaM, y4acTBYs B Pa3IMUHBIX WHIUBUIYaTbHBIX
U TPYMIOBBIX COPEBHOBAHUSX (XaKaTOHAX) MO MPOrPaMMHUPOBAHUIO, HE 3a0bIBas, UTO
B MPOECCUOHAIBHBIX COOOIIECTBAX TAKKE CYIIECTBYIOT PEUTHHTU (MHAUBHUIYyAIbHBIE
Y KOMaHJIHbIE), €CTh MPaBUJjIa y4acTHsl, TOX0XKHE Ha MPaBUJia UTPOBOI'O MPOCTPAHCTBA,
rJ€ MOXHO HaOupaTh WM TepsATh Oasl (ouku). B kadecTBe KOMaHIHBIX
COPEBHOBAHMI M TPEHWHIOB BHYTPU KJacca, WIKOJIbI WM ropoaa Haubonee
MpUEMJIEMBIM SIBIISIETCS XakaToH. Jljisi opraHu3aluy XakaToHa HET BO3PACTHBIX
orpanndyeHnii. HeoOXonuMo yduThIBaTh BO3pAcT OOY4YalOLIUXCS MPHU TOCTAHOBKE
KOMaHTHOT'O 33JIJaHus1, BBIOOpE MPOrpaMMHOTIO MMAKETa U BpeMEHH padoThl. UeM Huxe
BO3pacT, TEM MEHBIIIE BpEMEHU Ha padoTy U TeM 0ojiee MHTEPAKTUBHA JOJKHA OBIThH
cpelia MporpaMMHUPOBaHUS.

Keiic-mexnono2uu Bce mmpe BXOAAT B 00pa3oBaTeNbHYIO NpakTUKy. Kelicom
HA3bIBAIOT CHUTYAIMIO, KOTOpas IMOApa3yMeBaeT HAJIMYUE HECKOJIbKUX CIIOCOOOB
peweHus npodiemsl. OnucaHue CUTyalluy B BUJE Kelica COIEPKUT BCE HEOOXOIUMBbIe
JAHHBIE U CIIOCOOBI UX 00paOOTKU 7S TOMCKa perieHni. JIFo0yro «3aKkphITyIo» 3a71aqy
MOKHO CHCNIATh «OTKPBITOW» WM KehicoM. Kelchl MOKHO HCITOJIB30BaTh IO JTHO0OH
TeMe Kypca MH(POPMATUKH, MPEABAPUTENILHO MOATOTOBUB HEOOXOIUMBIA MaTepuall.

[IpenyiaraeM BOCIOJB30BaThCSA HAOOPOM KEMCOB i M3Y4YEHUSI HOBOH TEMBI
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no uHpopmaruke «OcHoBbl muppoBanus» (cM. [lpunoxenune 1) u conuanbHOU
WH)XeHepuu (TIpaBoBbIe OCHOBBI HH(popMaIronHo# 6e3omacHocTr) ([Tpunoxenue 2).
Keiicet Moryr OBITH XOpPOIIMM  MOTHUBAIIMOHHBIM WA  JUArHOCTUYECKUM
WHCTPYMEHTOM. B TemaTudeckux Keiicax Mo OCHOBaM KpUOTOrpaduu M MPaBOBHIM
OCHOBaM HMH(pOPMAITMOHHON O€30MaCHOCTH COAEPIKATHCSA BCE HEOOXOIUMBIC JIaHHBIC
JUTSL petieHus: MPoOJIEMHON CUTyallud M JIEMOHCTPUPYIOTCS MPUMEPHI PEIICHUS WK
KOMMEHTHPYIOTCS TTOIXO/IbI K PEIICHHUIO.

Ilpoexmur BOULIM B cucTeMy OOpa30oBaHHS KaK METOJ aKTHBHOTO OOYYCHWSI.
B Hacrosiiee Bpemsi MPOEKTHBIA MOAXOJ K pEHIeHHIO MpolieM B Jo0oil cdepe
NEeSTETbHOCTH MOXKHO OTHECTH K TPOEKTHOW TexHojoruu. Te Tembl Kypca
uH(pOpMaTUKK YrITyOJIEHHOT'O YPOBHSI, KOTOPbIE MOT'YT «BBIPACTH» U3 MPAKTUYECKHUX
paboT, T. €. MOXKHO C(HOPMYJIUPOBATH HOBBIC 3a/IaHUSI K BHITIOJTHEHHOW paboTe, BBECTH
W WCIOJB30BaTh JOIMOJHHUTEIBHBIE IMapaMeTpPhl B 3aJaHUAX, IOAKIIOYATh WA
NepernporpaMMUPOBATh  JOTIOJIHUTENBHBIE  YCTPOMCTBA HIIM  CPEIbl, TPEeOyIOT
Pa3BUTOTO AHAIIMTUYECKOTO MBIIUICHU OOydaromuxcs (KpeaTUBHOCTH), MOXKHO
peaiM3oBaTh dYepe3 ydeOHble WM HCCIeNoBaTeNbCKUe MpoekThl. Hampumep,
no Tematuyeckomy pazneny «luppoBasi rpaMoTHOCTB», UCXOS U3 OOHOBIEHHOTO
conepkanust OPIl yrinyOGiaeHHOro ypoBHS, MOXXHO BBIJCIUTH CIEAYIOIIHNE TEMbI
IIPOEKTOB:

1. I'apsapockas apxumexmypa MuKponpoyeccopos u ee npumenenue (yacoHoe
UCCIIC/IOBAHME).

2. Mnozonpoyeccopmvie cucmembsl. Cyneprxomnviomepul (yueOHOE
UCCIICZIOBAHHKE).

3. Cucmema xoumpons xpanenust npooykmos (ha naame Arduino) (mpakTuko-
OpPHEHTHUPOBAHHBIN YIeOHBIN MPOEKT).

4. Hosocoomsisi eupnanoa (na naame Arduino) (mpakTHKO-OpUEHTUPOBAHHBIN
y4eOHBIN TIPOCKT).

5. IIpocmule memoowt wiugposanusi ( yaeOHBIA BEIYUCIUTEIBHBIA MIPOCKT).

6. ugposas  noonuce  (peanusayuss  ancopumma  RSA)  (yueOHbIit
BBIYUCITUTEIIBLHBIN TIPOEKT).

7. Texnonoeus 6aoxuetin (ya4eOHBIA BEIYUCIUTECIBHBIN TPOEKT).

Jnst tem 3—7 MOXHO HCNONB30BaTh ydeOHoe mocobue: Cambinkuna H. H.,
Kamuaun U. A., Tapanata B. B., CanaxoBa A. A. Nudopmaruka: 8-11-e kiacchl:
npakTukyM. — M. : TIpocsemienue, 2023. — 157 c.: wr. — URL: https://Ibz.ru/books/1171/
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[Io Tematmueckomy paznaeny «Teopermyeckue OCHOBBI HHGPOPMATHKN
MOXXHO 00YyJaronuuMcs MpeasIoKUTh TAKUE TEMbI IIPOSKTOB:

1. Jlsyxpaspsionviii nocne008amenbHbiil cymmamop (mpakTHKO-
OpPUEHTHUPOBAHHBIN yU4eOHBIN mpoekT) [6].

2. Acunxponnwiii RS-mpueeep (MpakTUKO-OPUEHTHUPOBAHHBINA YUEOHBIH MPOEKT).

3. Cunxponnwiii RS-mpueeep (MpakTHKO-OPHEHTUPOBAHHBIN YICOHBIN MPOEKT).

4. Asmomamuzayusi pabomul CK1A0a 8 cpede UMUMAYUOHHO20 MOOTUPOBAHUS
AnyLogic [6].

5. Obecneuenue bezonacnocmu 00yUArOWUXCS 8 WIKOJIE HA NpUMEpe Peatu3ayuu
A2eHMHOU MOOeIU 6 Cpede UMUMAayUoHHo20 mooderuposanus AnyLogicy [4].

6. Onmumuzayus  padomel  NOAUKIUHUKU C  UCNOAL30BAHUEM  CPedbl
umumayuonro2o mooeauposanusi AnyLogic [4].

1. Uccneoosanue  moodenu  pacnpocmpanenus  snuoemuu 8  cpeode
umumayuonno2o mooeauposanusi AnyLogic [4].

8. Uccnedosanue cucmemuo-ouHamu4eckou mooeiu pabomvl  COMOBOl
KOMRAHUU Cpede umMumayuonno2o mooemuposanus AnyLogic [4].

[To TtemarmdeckoMy pasfeny «AJTrOpuTMbI W NPOrPaAMMHPOBAHME
o0y4JarImuMcs OyAeT HHTEPECHO BBIMOJHUTD MPOEKTHI IO TEMAM:

1. Coszoanue wam-6omos ¢ Telegram.

2. Paspabomra 2D-uepwr na niamegopme Unity.

3. Okcnepumenmsl no MuKposiekmpoHuke Ha JavaScript.

4. Peanuzayus ancopumma CART 6 yenybaennom Kypce ungpopmamuxu [3].

[To Ttematmueckomy pazaeny «HWHpoOpManMOHHbIE TEXHOJIOTHW» OYyIyT
BOCTPEOOBAHBI MPUKJIATHBIE MPOEKTHHIE PA0OTHI IO TEMAaM:

1. Yem 3anumaromes undicenepwol? (0 cenuduke HHKECHEPHON ACSITENHPHOCTH U
npodeccun OyIyIIero).

2. bonvuue oannvie. Omkyoa onu bepymcs u Kaxk Mo2ym nomoys?

3. Ilouemy npoecpammucm — undxcenep? Kax mvl 0enaem npospammol.

4. Ymo maxoe unmenleKmyanibhvle 3a0a4u U UHMELIEKMYalbHble Memoobl
peuenust 3a0ay?

5. Heitiponusie cemu — umo ouu moeym?

6. besonacnocmb uHGOPMAYUOHHBIX CUCTEM KAK UHMICEHEPHAs 3a0a4a.

7. Tpexmeprnoe MmoOdenuposanue U NPOMOMUNUPOBAHUE 8 NPOSPAMME
T-FLEX CAD».
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8. Paspabomka sxcnepmuulx cucmem (Hanpumep, sUpmyaivbHulll OOKmMop).

Hns tem 2, 4, 5, 8 MOKHO HCIIONIB30BaTh yueOHoe mocooue: Kamuana U. A.,
Cambuiknaa H. H., CanaxoBa A. A. HckycctBennbiii unremiekt: 10-11 kiacchr:
ydaeOHoe mocodue. — M.: [Ipoceemienue, 2023. — 144 c. [5].

Hms  Ttembl 7, CBA3AHHOM C  TPEXMEPHBIM  MOACIMPOBAHUEM U
npoTroTunupoBanueM, B IlpwioxkeHnn 3 K JaHHOMY METOAMYECKOMY MOCOOHIO
MOJrOTOBJICHA ITPaKTUYECKas padora.

Cmewiannoe o00yyenue TMO3BOJIAET 4YaCTh TEM BBIBECTH Ha JAUCTAHIIMOHHOE
n3yyeHue. K TakuM Te€MaM MOKHO OTHECTH TEMBbI, KOTOPBIE BBIIEIICHBl KypCHBOM
B Paboueili mporpamme no wuHpopmaruke. JMCTaHIMOHHOE OOY4YEHHE MOXKHO
UCIOJIb30BaTh JUIsl KOHCYJbTallUd U OOCYXKJEHUS PA3JIMYHBIX ATArloB MPOEKTHOMN
NEeSATENbHOCTU. DJIEKTPOHHOE OOYYEeHHE IMOAPa3yMEBACT UCIOJIb30BaHHE HU(PPOBBIX
o0pa3oBaTelIbHBIX  PECypcOB MO  Pa3IMYHBIM  TE€MaM,  MPEABAPUTEIHHO
MOATOTOBJEHHBIX 11  OOYYarolMXCs OINPEICICHHOM BO3PAacTHOM KaTErOpUH.
JIMCTaHIITMOHHOE U SJIEKTPOHHOE 00 yUCHHE SABIISIIOTCS 00513aTeIbHBIMU KOMIIOHEHTAMH
uudpoBoii 00pa3oBaTeNbHOM cpenbl MKOAbL. (CMellaHHoe OOY4YeHHE CUUTaeTCs
HauOonee >PpQPeKTUBHBIM B 00y4ye€HHMU HH(OpPMATHKE, TaK Kak TpeOyeT BBICOKOIO
ypoBHsi  BianeHusi cpeacrBamu  MKT, HaBeikamu  co3gaHus — 1U(POBBIX
o0pa30BaTENbHBIX PECYPCOB, HKCIIEPTHOTO YPOBHSA METOJUYECKOM MOATOTOBKH
JUTsl TMOKOT O MTO/1X0/1a MPY BBIOOPE Mojieiel (epeBepHYThIN Kacc, pOTalus CTAHIIHH,

JMYHBIA BBIOOP, POTAIIHS JIAOOPATOPUI U MIPOY.) PeATU3alNKA CMEITAHHOTO 00 yUeHUS.
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MeTonuueckne PEKOMEHIANNMA 110 H3YYCHHUIO TEMATHIECCKOI'0 pa3jac.ia

«udpoBasi rpaMOTHOCTB»

Temarnueckuii pazaen «ludgpoBas rpaMOTHOCTB) Ha YIJIyOJIEHHOM YPOBHE
MIPEACTABJIEH CIEAYIOUIUMH TEMAMU:

1. KommbroTep — yHUBEPCAIBHOE YCTPOUCTBO 00padOTKH JaHHKIX (6 ).

2. IIporpammuoe obecrieuenue (6 u).

3. Kommsrorepnsie cetu (5 ).

4. WudopmarmonHas 6e3omacHocTh (7 ).

B OPII IIPELyCMOTPEHO YyeTbIpe [IPaKTUYECKUX paloTHI.
[Tpu 3TOM MOKHO UCTIOTIB30BaTh KOPOTKUN U ITIMHHBIN (POPMATBI, T. €. IPAKTHIECKYIO
paboTy MOT'YT COCTaBJISTb HECKOJIBKO KOPOTKMX B3aWMOCBSI3aHHBIX YIpPaKHEHUN
[0 TEME WIHA MOJHOCTBIO pa3pabdoTaHHas MpakTUdeckas padoTa, WHTErpUpPYHOIIas
HECKOJIBKO TEM.

[IpenmeTHBIE PE3YNIBTATHI HA IBYX YPOBHSAX W3YyYEHHUs JAHHOIO pa3/ielia MoYTH
HE OTJIMYAIOTCS U MPEACTaBiIeHbl B Tabiuue 1.

[To Temarnueckomy pazneny «lludpoBas rpaMOTHOCTBY» CIOXHBIMH TEMaMU
aBisitoTcsl TeMbl «KomnberotepHbie cetu» U «MHdopmanmonHas 0e30MacHOCTHY.
B pasnene mosiBuiack HoBas, paHee He paccMmarpuBaemas tema «llludpoBanue
JTAHHBIX» B KOHTEKCTE OCHOBHOM TeMbl «HpopmalinonHast 6€301macHOCThY.

CIoXXHOCT ~ yKa3aHHBIX TEM CBf3aHA C  CHJIBHBIM  YIPOILIEHUEM
paccMaTpUBaeMbIX MOHSATHI TEMbl Ha YpPOBHE OCHOBHOTO 0OILEro oOpa3oBaHHUfA,
BO3HUKHOBEHHMEM B JTOM CIIy4a€ pa3pblBa B IOHUMAHUM MEXIYy TEM, Kak
(G YHKIIMOHUPYIOT CETU B PEAIbHOCTU M KaK 00 3TOM HAMKMCAHO B IIKOJIbHOM Y4€OHUKE.
Ha yrnyOneHHOM ypoBHE M3Yyd€HHUs TE€MBbI JJisl O0y4arolMXCsi, KOTOPbIE TUIAHUPYIOT
pabotatb B oOTpacid HMH(POPMAIMOHHBIX TEXHOJOTUM, HYKHO pacCcKa3blBaTh
0€3 CyIIECTBEHHbIX YIPOUICHUM, KaKk paboTalOT KOMIIBIOTEpPHBIE CETH. ApanTtanus
OTOOPaHHOI'O COJEp)KaHUsl AJIi CTAPUICKIACCHUKOB JOJDKHA OBbITh MHUHHMAJbHA U
peaii3oBaHa 3a CYET AakKIEHTOB Mpu pa3dope OCHOBHBIX OINPEACICHUN U
MHOTOKpPaTHBIX MOBTOPEHUM MaTepuasia, a TaKKe CHUCTEMaTHU3aluid H3Y4EHHOI'O
Marepuaiga C MCIOJIb30BAaHHMEM BOMNPOCOB MW 3agaHuil. Colep:KaHUE TEMBI
«KomMmmnbroTepHbIe CETU» BBIOPAHO ISl OAPOOHOTO PACCMOTPEHHMS B CBSI3U €lIE U
C TeM, 4YTO OHa OTCYICTBYeT B TeMmaTuyeckoMm paszzene «HHpopmaloHHbie

TEXHOJIOTUW» U TOJHOCTHIO peanm3yercs B pasaene «lludposas rpaMoTHOCTEY», XOTS

29



aKIICHTHI IpU OOBACHEHUU OOYYaIOIMUMCS HEOOXOJIUMO JIeJIaTh UMEHHO Ha CETEBBIC
MH(POPMALIMOHHBIE TEXHOJIOTUH.

Paccmorpum  copepkanne  TeMbl  «KOMIBIOTEpHBIE  CETH», KOTOPYIO
HEOOXOJIUMO OCBOUTH 3a MATh YPOKOB. YUHUTENO0 MHPOPMATUKA HEOOXOANMO TAKKE
MPETYCMOTPETh MPAKTUYECKYI0 padOTy UJIM HECKOJBKO MPAKTUYECKUX YIMPAKHEHUHN

B [IPOIIECCE M3YUEHHUS NTPENIaraeMoro CoJAepKaHus.

OO0mue NOHATHSA U CTPYKTYPa KOMIIBIOTEPHBIX ceTeil

Cooeporcanue memvl ypoxa

CoBpeMeHHBIE pelieHusI B 0071aCTH KOMIBIOTEPHBIX TEJIEKOMMYHUKAIIMOHHBIX
ceTell — OJTHO M3 OCHOBHBIX HAIPaBIICHUHN pa3BUTHs MH(POPMAIIMOHHBIX TEXHOJIOTHH,
cBOoeoOpa3Hasi BU3HTHAsA KapTOYKa OTPACIIH.

Komnvlomepnasa menekomMmyHuKayuoHHaa cemy — NporpaMMHO-aIapaTHBIHI
KOMIUIEKC, 00ecleunBarouii 0OOMEH TaHHBIMU MEXIY KOMIIBIOTEpAMH IO KaHajlaM
CBSI3M B aBTOMaTHYECKOM PEXUME.

KittoueBbIMU XapakTepUCTUKaMU TaKOr0 KOMILIEKca OyyT:

— BpeMs Iepefiaun COOOIEHUI — UeM MEHBIIIE 3TO BPEMsl, TEM JIyUllIE;

— HaJEKHOCTh NEpejayl — YEM MEHbIIIE BEPOSITHOCTh cO0s, TeM OOJIbIIE 3a/1a4
MO>KHO PELLNTB;

— aBTOMAaTH3aIMsl OOMEHa TaHHBIMU;

— pa3HooOpasue pemaeMbIx 3a7ad, T. €. CTENeHb YHUBEPCaTbHOCTH.

OOpatvM BHIMaHWE HA HECKOJIBKO OCOOCHHOCTEH:

— 00OMeH BeeTCs MO0 HEKOTOPOMY Kauany céasu. YToObl ydecTh TpeOOoBaHUs
CKOPOCTH, MBI pacCMaTpHBAeM TOJIBKO T€ KaHaJbl, KOTOPbIE JTOCTATOYHO OBICTPBHI,
MO3TOMY Yalle BCEro peub UAET 00 3JEKTPOMArHUTHBIX WJIM CBETOBBIX KaHaJaX;

— CEThb — 3TO KOMIUIEKC, I0O3TOMY HEJb3sl UCKIIIOUUTh U3 HErO MPOrpaMMbl UITU
anmnaparypy;

— oOMEH JaHHBIMU — E€IUHCTBEHHAas 3ajada, KOTOpPYIO pemaer cerb. Bce
BO3MO’KHBIE MPUMEHEHHsI MOJIYYEHHON MO ceTH MHGOpMaIu — 3a/1a4a IporpaMm U
ITOJI30BATEIIEH 3TUX MPOTPAMM.

C oOmieit TOYKM 3peHHs CeTh COCTOUT W3 cmanyuti (Y3106 CETH, YYaCTHHKOB

OoOMEHA) U JiHUL B3AUMOJCHCTBUSI, T. €. KAHANO8 CBA3U.
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[Ipu npoexkTHpoBaHWH CeTH (B TMOAABIAIONIEM OONBIIUHCTBE CIIy4aeB —
npu noadope W cOOpKE 3JIEMEHTOB THUIIOBOTO PEIICHHS) HEOOXOIMMO B IEPBYIO
o4epelb ONPEIEIUTh €€ Ha3HAaUCHHE.

[Tpu 3TOM YacTo MONB3YIOTCS Kiaccuukaruen cereit (TouHee — TEXHOJOTUM,
3aJI0)KCHHBIX B MIX OCHOBY) IO OCHOBHBIM KPHUTEPHSIM: CKOPOCTh OOMEHA JTaHHBIMH,
BO3MOKHOE KOJTMYECTBO Y3JIOB M TaJIbHOCTH CBSI3H.

[To »TumM mapameTpaM BBIACTISIOT IBa OCHOBHBIX KJIacca CEeTeH:

1) nokanvubie — CeTH C OrPAaHUYCHHBIMH DPACCTOSHHEM [ OOMEHa M
KOJIMYECTBOM Y3JIOB. 3a CUET 3TUX OTPAaHWYCHUUN TaKWE CETH, KaK MPaBUIIO, UMEIOT
BBICOKYIO CKOPOCTb M HHU3KYIO CTOMMOCTb. CreayeT oOpaTUTh BHUMaHHE, YTO
TEXHOJIOTUU 3TUX CETeH OrpaHMYMBAIOT KOJMYECTBO Y3JIOB M 00S3aTENbHOE BpeMs
OTBETa, T. €. HENb3Sl «IPOCTO YBEIUYUTH MOIIHOCTH» M TOIYYHUThb CETh JHOO0T0
pasMmepa,

2) meppumopuanibHvle — CETH, KOTOPbIE MOTYT OBITh pa3BepHYTHI Ha OOJBIIONHN
TEPPUTOPUH, T. €. 11 HUX HET TEXHOJOTHYECKOTO OTPAaHUYCHUS Ha JJIMHY KaHAJIOB U
KOJIMYECTBO Y3JI0B, B pE3y/IbTaTe CKOPOCTH MEPEauy JAHHBIX TI0 TAKUM CETSIM MOKET
OBITH HUXKE, HO 3aTO CETh MOXKET OBITh IOpa3io KpyIHee.

Ecnu TeppuTopusi — HECKOJIBKO KOHTUHEHTOB, TO TaKasi CETh MOYKET Ha3bIBAThCS
enobanvrol. B COBpEeMEHHBIX YCIOBUSX BBIIEIUTH OJHY TJI00aJbHYIO CEThb OYEHb
TpyaHO. DAKTUUECKH TaKUE CETU O0BEAMHEHBI B OOIIYIO CPEly, KOTOPYIO U HA3bIBAIOT
['moGanbHOI ceThio.

BHe 3aBucumocTH OT pa3Mepa TEPPUTOPUU B OCHOBE COBPEMEHHBIX
KOMITBIOTEPHBIX CETEH JIEKUT HECKOJIBKO OOIINUX MTPUHIUIIOB:

1) naxemmnas nepedaua 0anmvix; CyTh TOTO MPHUHIIKIIA B TOM, YTO COOOIICHHE
nepelaeTcs He3aBUCUMbBIMU YaCTAMM — MakeTaMu. To ecTh nepej HayaloM OTIPaBKU
coo011leHre pa30MBaIOT Ha MAKEThI, @ B KOHEYHOM TOYKE COOMPAIOT CHOBA,

2) MOOynbHA apXumeKkmypa; COBPEMCHHBIC CETH 4Yallle BCErO CO3ar0TCs
U3 OTACNBHBIX DJIEMEHTOB, KOTOPBIE OJDKHBI COOTBETCTBOBATH OOIIEU3BECTHHIM
CTaHJapTaM, — 3TO TMO3BOJISIET MPH CO3JJaHUU CETEeM HCIOJb30BaTh Pa3HbIE MOMYIH
(HanmpuMep, OT pa3HbIX MPOU3BOAUTENEH ), MOAOUPAST ONTUMATbHYIO KOH(PUTYPAIUIO U
U3MEHSA ee TI0 Mepe HeOOXOIUMOCTH;

3) omkpvimas apxumekmypa, KOTOpasi AT BO3MOXHOCTh pa3padaThIBaTh
BCEBO3MOJKHBIE [IOTIONTHEHHMSI, TMO3BOJIIONINE MOJIEPHU3UPOBATh YKE HMEIOIIHECs

KOMIIOHECHTHI U p8,3pa6aTBIBaTB HOBBIC KOMITIOHCHTBI CaMOI'0 Ppa3Horo Ha3HA4YCHUA .
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CoOmroieHre  JaHHBIX TPUHIMIIOB O00€CIeYnBaeTcs B TIEPBYIO OYepellb
HCIIOJIb30BaHUEM OOIIMX CTAHAAPTOB. BOJBIIMHCTBO 3THX CTAHIAPTOB OIYOJIMKOBAHO
U IIIUPOKO M3BECTHO. MaTepualibl ’TUX YPOKOB OCHOBAHBI Ha 3THX CTaHJIapTax.

J{ns1 onricaHust KOMIIOHEHTOB CETEH M MX B3aMMOJICHCTBHS pa3paboTaHbl 00IIre
CTPYKTYPHbI, TIOJYUUBIIINE Ha3BaHUE Modeau cemesoeo obmena. Hambosee U3BECTHBI
nBe u3 uux — DOD u ISO/OSI.

O0e¢ 7T Momenu pa3leliaioT OJHY M TY K€ MPOLEAypy IpHeMa U Tepenadn
JTAHHBIX MEXAY CTCIHAIN3UPOBAHHBIMU MTPOrpaMMaMH Ha 3TaIlbl — ypPosHU. Y POBHH
B3aMMO/ICHCTBYIOT MEXIY COOOM CTPOro Mo MOPSAAKY, Ha KaXKJIOM YPOBHE PEIIArOTCs
HEKOTOpbIE THITOBbIE 3a1a4u (cM. Taodi. 3).

Monenu pa3au4aroTcss MEXIy COOOH KOJMYECTBOM YpPOBHEW, HO peEIIacMbIe
3aJ1a4i, KOHCYHO, OJTHH U TE JKE.

Tabnuya 3

Mopaesu ceTreBOro ooMeHa

DOD ISO/OSI

IIpuknagHbIx 3a1a4 ITpuknagHon
IIpencraBnenuit
CeancoBbI

TpancnopTHbIN TpancnopTHbIN

CereBoit CereBoit

Hocryna k cpene KananbHbIil (KaHAJIOB MHOXKECTBEHHOTO
JIOCTYTIA)

dusnueckuii

Mopens DOD 6b11a ucronbs30BaHa Ipy MPOSKTUPOBAHUH U pa3pabOTKe caMoro
U3BECTHOrO  Habopa cereBbix mporokojoB — TCP/IP. Co BpemeHem
Py TPOSKTHUPOBAHWW W OIHMCAHWHM CETEBBIX TEXHOJOTHMH W TIPOTOKOJIOB CTajik
UCIOJB30BaTh Ooyiee oOmyr0 u moapoOoHyro Moxaens ISO/OSI, Ho HEM omHOTO
MOJTHOCTHI0 OCHOBAaHHOT'O HAa HEH 3aKOHYEHHOTO PEIIeHHs co3AaHo He OblIo. Tem He
MEHEe B3aMMOJICHCTBHE M Ha3HAYCHUE OTACIbHBIX KOMIIOHCHTOB JIETYe MOKa3bIBATh
C €€ TTIOMOIIIBIO.

B 0o0enx Mozensx ypoBHU BBIACISIOTCS OT «YEIIOBEYSCKHUX» 3a7ad (BBEPXY)

710 3a1a4¥ HEMIOCPEJICTBEHHOr0 0OMeHa curHajaMu (BHU3Y). OnuiieM ypoBHU MOJIETH

DOD:
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1. Vposeno oocmyna x cpede — ammaparypa (IPUEMHUKH, TEpPEAATUUKU,
MHUKPORJIEKTPOHHBIE KOMIIOHEHTHI pUeMa U nepeadn, KOJUPOBaHUS CUTHAJIA U T. T1.)
U cpecTBa (HanpuMmep, kabenu) nepeaadyn CUrHajia. ITOT YPOBEHb OMUCHIBAET OAHY
ceTb Ha 0a3e B3aMMOJCHCTBYIOMIMX KOMIOHEHTOB. [lakeTwl, BBIJENIEHHBIE HA 3TOM
ypOBHE, KaK MpaBWJIO, HA3bIBAIOT KaJpamH, MOTOMY YTO peub HAET 00 ydacTke
CUTHAJIA.

2. Cemesoti yposens. Ha 5ToM ypoBHE COOpaHbI Cpe/IcTBa 00 BETUHEHUS CETEH —
MpaBWJIa WX B3aMMOJICUCTBHS, IMEPECBUIKH JaHHBIX W T. . IIOCKOJIbKY ypOBEHb
O00BbEeIMHSAET Pa3HOPOJHBIE CETH B E€AMHOE IEN0€, TO M Ha3bIBAECTCS «CETEBBIM).
HenocpencrteeHHoON nepenadyell 3aHMMAETCs YPOBEHb JOCTyNa K Cpele, KOTOpOMY
nepenarTcs oamazpammol (4acThb JTAHHBIX, KOTOpas nepenaercs
0e3 peIBapUTENbHBIX AEUCTBUI — YCTAHOBJICHUS! COCTUHEHUS ).

3. Tpancnopmuolii  yposeHb. ITO KOMIIOHEHTHI, 00ECIICYMBAIOIINE OOMEH
TAHHBIMU MEXIY OTACIbHBIMU TMPUIOKEHUSIMH, T. €. TPAHCTOPT MAaHHBIX. VIMEeHHO
31ech (GOPMUPYETCSl nakem JaHHBIX, KOTOPBIM Tepenaercs mporpaMmaM CETeBOrO
YPOBHS JIJIsl IEpelavyu.

4. [lpuknaonou ypogeno — OOBEAUHEHHWE BCEX MPOrpaMM, C KOTOPHIMHU
HEMOCPEJACTBEHHO pabdoTaeT TOJb30BaTeNb JUIS PEHICHUS TPUKIAIHBIX 3a/1a4
(mpocMoTpa CTpaHWI], YTEHHs] TOYTHI W T. A.). Ha 3TOM ypoBHE MBI TOBOPUM
00 OCMBICIICHHBIX C TOYKH 3pEHHUsS TMOJb30BaTeNlsl 00BEKTax MpUeMa W Iepenadu —
coOOIIeHUsX, (hailyiax u T. 1.

Bonpioe 3Hauenue A r000r0 CETeBOro 0OMEHa UMEET MPOTOKOI — oOwue
npasuia nepeoauyu U npuema uUHoOpmayuu, 6KmIOYAs ee NnpeocmasgieHue
07151 5mo2o u ciyxcebHvie danuvie. COOIOIEHNE POTOKOIA — HEOOXOIUMOE YCIIOBHE
NpaBUILHOTO OOMEHa, OCOOEHHO TOr/a, KOrja YYacTHUKM oOOMeHa paboTaroT
yepe3 IeMb MOCPEAHUKOB U HE KMEIOT BO3MOXKHOCTH COTJIACOBBIBATH YTO-JIMOO
Hanpsmyto. [loaTomy mojaBisitoniee OOJBITMHCTBO  COBPEMEHHBIX — CETEBBIX
MIPOTOKOJIOB Pa3pad0OTaHO KOJUIETHATBLHO U IIUPOKO OMYOJIMKOBAHO JJISi TOTO, YTOOBI
BCE YJACTHHUKH MMEIM BO3MOXKHOCTh BEPHO OPTaHU30BaTh paboTy.

Ecau mporokos mosnydaer JaHHBIC IJis JajdbHEWIIe oOpaOOTKH OT JIPYyroro
MPOTOKOJIA, TO BBIMOJHSAETCS TMPOILENypa HMHKANCYIAIMH —  J0OaBISIOTCS
(kak IpaBUIIO, B HA4aJIe) CIy>KEOHbIE JaHHBIE TTPOTOKOJIA, a BCE TOJYUCHHOE «CBEPXY»

BOCIIPMHHUMACTCA KaK TOTOBBIC JaHHBIC W IICPCAACTCd B HCHU3MCHHOM BHIC
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(T. e. JaHHBIE MOMEUIAIOTCA «BHYTPH»). Cily>)kKeOHbIE TaHHBIE TAKMM 00pa3oM yale
BCEro MepelalTcs B BUAE 3az006ka. CTpyKTypa U IpaBuia (OPMHUPOBAHUS U
00pabOTKH 3ar0JI0BKOB OMPEAENSIOTCS IIPOTOKOJIOM.

Kak Mbl y)xe yrmoMHHaIU, pealiu3yeTcs CeTeBasi MOJeIb TEM I MHBIM HaOOpOM
B3aMMOJICUCTBYIOIIMX MPOTOKOJOB. IlOCKOIBKY CeTeBble MOIENM HCHOIb3YIOT
IPUHLIUII CTPOTOM MOCIEN0BATENLHOCTH, TO HAOOP MPOTOKOJIOB HA3bIBAIOT CHIEKOM.

[locTaBuM B COOTBETCTBHE YPOBHSIM Ha3BaHUS 4YacTEd NaHHBIX U MPOTOKOJIBI

B CAaMOM paclpocTpaHeHHOM cTeke (Tabi. 4).

Tabnuya 4
Yposenn Ha:’“;;‘::;‘;a““ Crex TCP/IP
[Tpukiaaabix CooO1ienue DNS, HTTP, SMTP, POP3 u np.
3as1a4y
TpaHcnopTHBIN [Maker / nararpamma TCP, UDP
CereBoit Hararpamma / ®@parment IP, ICMP, ARP, BGP u ap.
Hocryna k cpene  Kanp Hert xommioneHnToB

[TockonbKy OONbIIAs YACTh HAILIETO OMUCAHUS OYIAET OTHOCUTHCS K CTEKY
npotokosioB TCP/IP, To Mbl OymeM aisi CTPYKTYpUPOBaHHS MaTephalia OIMUPAThCS

Ha mozxens DOD.

Bonpocsl 1 3ananus sl 3aKpeJieHUs TeOPeTUYeCKOro MaTrepuasa

1. [lpuBeauTe TpHUMEPHl HUCIOJIB30BAHUS JIOKAIBHBIX W TEPPUTOPHUATHHBIX
CETEH.

2. ITouemy crex TCP/IP He umeeT mpOTOKOJIOB HAa YPOBHE JA0CTYIA K cpeje?

3. K kakomy ypoBHio Moaenmu DOD OymeT OTHOCHTBCS TPOTOKOJ Tepeaadn
3BYKa, BUIEO?

4. Ilouemy nepeqava IaHHBIX B COBPEMEHHBIX CETAX MOYTH BCET/a MaKeTHas?

5. M1 3HaeMm, 4TO ceiuac MakeThl JaKe Yepe3 OKeaH MepeIatoTCs O4€Hb OBICTPO
Y KaHaJIbI CBS3M TaM OYCHb MOIIHBIE. TeM He MEHee ATO He JIOKanbHbIe ceTH. [louemy?

6. 3auem mnpunymana wuHkancymsuus? IlepegaBanu Obl  1aHHBIE Cpasy
COOOIIIEHUEM WUJTU CPa3y MOATOTOBICHHBIM HA0OPOM TTAKETOB.

7. Ecu yke cyIiecTByeT TeXHOJOTHSI, KOTOpas MO3BOJISACT MepeaaBaTh JaHHBIC
yepe3 OKeaH, mouyeMy Obl He HCIIONIb30BaTh ee Be3ze?
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OTBeThI HA BONIPOCHI

1. Texnomorusi, onTUMalibHAsl AJSl CETH IIKOJBHOTO 3/aHUA, Kiacca, psSaoM
PaCHoJIOKEHHBIX 3/IaHUN C KOJMM4ecTBOM aboHeHTOB a0 1000, >xumoro 3maHus —
JokanbHas. TeXHOIOrus At TOCTPOSHUS CETH CBS3H B MacIITabax ropoja, KPyImHOTo
NPEINPUATHS C PA3HECEHHBIMH 3IaHUSMH — TEPPUTOPHUATIEHAS.

2. [lotomy uTOo OH mpeamonaraeT paboTy Mo JOOBIM KaHajdaM CBSI3H,
00eCIIeYMBAOIIUM JIOCTABKY Jartarpamm / pparMeHTOB 3a OrOBOPEHHOE B HACTPOHKAX
BpeMsi. DTO MO3BOJISIET COBEPIICHCTBOBATh TEXHOJIOTHH CBS3H U TIEpEIaBaTh JaHHBIC
MEXy Pa3HbIMU CETSIMU (B TOM YMCJIE UCMOJIb3Ysl CETH TOJIBKO JIJISl TPAHCIIOPTA).

3. K mpuknagHomy. OcranbHble YPOBHM HHKAaK HE pa3jMyYarOT MepeaaBacMble
yepe3 HUX JaHHbIE.

4. Tloromy 4YTO 3TO TO3BOJSIET MHOXKECTBY IOJb30BaTENIe HCIOJIb30BaTh
OoOIIMI KaHal CBA3M, HANpUMEp MpHU MEePeChUIKE JaHHBIX 4Yepe3 APYrue CeTH,
OIIpENENATh TOBPEKICHUS M pearupoBaTb Ha IMOTEPI0 HE BCEro COOOILIEHUs, a
OT/EJIbHBIX TaKETOB.

5. [lotoMy 4YTO JIOKanbHBIE CETU CTPOSIT UCXOAS W3 MPEAINOJIOKEHUS, YTO
KOJINYECTBO Y3JI0B B TAKOW CETH OIPaHUYEHO CPABHUTEIHHO HEOOIBIIUM YHUCIOM, U
P 3TOM €CTh 00s3aTeNIbHbIE TapaMeTphl (Hampumep, naysa s IpoBEpKU CBOOOICH
KaHaJI, WK HET), KOTOPbIC OrPaHUYMBAIOT JATbHOCTh U KOJIMUYECTBO y3110B. Hampumep,
B TexHosoruu GigabitEthernet cranmapt ompezenser MaKCUMAaIbHYIO JUIMHY JTMHUH
(onmtryeckuii kabenb) B 5 kM. Ecnu nuHMS Oyner namHHEEe, TO YCTOWYUBYIO padboTy
rapaHTHUpPOBATh HENb3s. B TpaHCKOHTHHEHTaNbHBIX KaHanax Juauu OUYEHbD pnuHHbIE
U CIIO’KHBIE, TaK YTO TaM BCE 3TU MapaMeTpbl HACTPaHBAIOTCSI.

6. CeTu CHIIBHO OTJIMYAIOTCS U CO3/IAl0TCA B pa3HOE BpeMsi, TOITOMY OHU MOTYT
OpeabsIBIATh K TaKeTaMm pasHble TpeboBaHusa. CTaHAApTBl C «IEPEYMAKOBKOWD)
NAaKeTOB M JararpaMM I[IO3BOJISIIOT HaM T[epelaBaTh JaHHbIC, aJalTUPYS UX
K KOHKPETHBIM CETAM HJIM 3aJadaM HUX B3aWMOJICUCTBUS — HE IEpelenbIBas caMu
CETH.

7. Bo-miepBBIX, 3TO TOPOT0O — TaKWe€ CETH MPEIBSIBISIIOT BRICOKHE TPEOOBAHUS K
KaHaJlaM, TPEOYIOT CI0XKHOT'0 U I0POroro 00opyoBanus. Bo-BTopbIx, 3TO U30BITOYHO
CIIO)KHO — ISl 3a/1a4 Tepefaydd JAaHHBIX BHYTPH KBApPTUPHI MOUYTH HUYETO M3 ITUX
BO3MOXKHOCTEH HE HYXHO. B-TpeTbux, K HHUM HeJIb3s MOJKIIOUNTH, HampuMep,

CMapT(bOH — BaM BCIb HY>XKHO C HUM IICPCMCIIATHCA.
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JocTyn K cpene Wi ceTeBble TEXHOJIOT MU
Cooeporcanue memvl ypoKa

VYpoBeHb HOCTyna K cpelie — 3TO CpeAcTBa (PU3HMYECKOro oOMEeHa JTaHHBIMHU
MEXy ABYMSI TMPOU3BOJBLHBIMU KOMIIbIOTEpaMU B ceTU. OYeBHUIHO, 4YTO OOMEH
noTpedyeT HaJTu4Us:

— Cpelbl, KoTopas Oy/ieT MEHSThCS;

— anmapaTypbl, KOTOpasi 3TH U3MEHEHHS OyAeT PUKCUPOBATH;

— anmapaTypbl, 00eCIeUrBaroIIel TO0CTaBKy JaHHBIX OT OJHOI0 KOMIIBIOTEpa
J10 IPYroro;

— TporpamMM, KOTOpbIE OYIyT TEPEBOIUTH YHCIOBYI0 WH(OpMAIMIO B ITH
W3MEHEHUS (TiepeaTurKa) 1 N3MEHEHUS Ha3a1 B HHGOPMAIUIO (MPUEMHUKA).

CpenctBa, KOTOpbIE pealM3ylOT 3TU 33Jaud, Ha3bIBAIOTCA Cemesoil
mexHonozuei. VIMeHHO ceTeBas TEXHOJOTHS OyleT OmpenesiiTb BO3MOXKHOCTH
KOHKPETHOM CETH (CKOPOCTh MEpeayu AaHHBIX, PACCTOSIHUSA, KOJIMYECTBO CTAHIIUM ),
MO3TOMY OHa BBIOMPAETCS MCXOAS M3 MPEAINojiaracMoro Ha3HAueHUs CETH, T. €. ee
KJIacca — JIOKaJIbHAs W TEPPUTOPUATIbHASL.

UtoO0kI onucath KOHKPETHYIO CE€Th, OOBIYHO OMKCHIBAIOT W MIPUHLIMI CO3/IaHUS
(U3UYECKNX KAHAJIOB CBSI3U MEXIY y3JaMHu. Takue oOliue MPUHIMIBI Ha3bIBAIOT
mononozuei cemu.

Yaile Bcero B JIOKAJIbHBIX CETAX HCIOJNB3YIOT TPHU OCHOBHBIX TOMOJIOTHH,
KOTOPBIE YK€ PACCMATPUBAINCH B OCHOBHOM IIKOJIE:

1) «obwas wuna», KOTAa BCEe CTAHIMH TOAKIIOYEHBI K OOIIEMY KaHAIy |
OOMEHHBAIOTCS JAaHHBIMH Y€pe3 HEro;

2) «36e30a», KOrJa BCE MOJAKIIOYCHBI K 00IIEMY IICHTPAJIbHOMY YCTPOMCTBY,
KOTOpPOE U MEPEIacT JaHHbIE KAXKIOMY YYaCTHUKY;

3) «Kkonvbyo», KOTAA BCE CTAHIMHM TMEPEIAIOT JTaHHBIC CTPOrO IO MOPSAKY
OT OJHOM K JIpyroi, o0pa3ys KOJIbIIO.

O nmpocToli TUIIOBOM TOMNOJOTMH MOYXHO TOBOPUTH TOJBKO JJII HEOOJBIION
JIOKAJIbHOW CETU. B KPYIHBIX CETSIX 4acTO COYETAIOT HECKOJIBKO Pa3HbIX TOIMOJIOTUH,
MIPUYEM OHU MOTYT MEHSTHCSA C TEYCHHEM BpPEMEHH. [103TOMY TOMONOTrUIO0 KPYyImHOM
CETHU HEJb3sl ONUCATh KOPOTKO.

YacTo B KpYIHBIX CETSIX PEaIU3yIOT TaK HA3bIBAEMYIO SAUEUC)I0 MONOJOSUI0 —
CXEMY COEMHEHUH, TPU KOTOPOM Ka)KJas CTAHIUSI COCANHSECTCS MUHUMYM C JABYMS
apyrumu. B Takol Tomonoruu OTKa3 JII0O0ro KaHajla He MPUBENET K MPEKpPaIIEHUIO

paboTHI.
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CeTeBbIX TEXHOJOTHUN CYIIECTBYET MHOKECTBO, HauOoJiee TMOMYJISIpHbIE H
JIOCTYITHBIE MBI PACCMOTPUM TOAPOOHEE.

Ethernet — camas pacnipocTpaHeHHast TEXHOJOTHSI CO3aHUS JIOKAIbHBIX CEeTEH.
[lon >TUM Ha3BaHUEM CKPBIBAETCS HECKOJIbKO CEMEHCTB CTaHAApTOB C OOIIUMU
NPUHIIUTIAMU, pa3paboTaHHBIX B pa3Hoe Bpemsi. CoBpeMEHHbIE BapHaHTHI ITOU
TEXHOJIOTHH TTO3BOJISIOT JOCTUYb CKOPOCTH Tiepeaaun 1o 25 ['out/c (u coOpaTh KaHa
U3 YEeThIpeX TaKUX JUHUH, T. €. nepenanarb 10 100 I'6ut/c). Ee ponb Benuka eie u
MOTOMY, YTO UIMEHHO 3TOT CTaHIapT Yallle BCETO UCITONB3YIOT KaK CTaHIAPTHBIN CTHIK,
T. €. CaMbl€ pa3Hble YCTPOMCTBA (Harpumep, padboTaroue ¢ APYruMu CETIMU) UMEIOT
BO3MO>KHOCTb MOJKJIFOUEHHUS K TAKOH CETH.

B ocHoBe Bcex ceteit Ethernet jgexxut oGy MPUHIIKIIL, MOTYYHUBINNANA HA3BaHHE
«CEeTH C KOHTPOJIEM HECYIIeW, MHOXKECTBEHHBIM JOCTYIIOM U OIpeesieHuEeM
xosumusminy (Carrier Sense Multiple Accesswith Collision Detection, CSMA/CD).

CyTbh 3TOTO MPUHIIHIIA TTPOIIE BCETO MOSICHUTH C TTIOMOIILI0 aHAJIOTHH: Pa3TOBOP
HECKOJIPKHX YEJIOBEK B OJTHOM KOMHATe. Bce yIacTHHKY «CTymaroT» HECYITYIO BOJIHY,
T. €. CIYIIAIOT BCE 3BYKH B KOMHATE, HIMEIOT PaBHBIC BO3MOKHOCTH HadaTh Mepenaqy
(He 3ampammBas paspeuieHus) i Jiroooi apyroi craHumu. Kaxnas craHuus
«YCIHBIIITUTY TIePETaHHbIC TTAKETHI U BRIOCPET T€, KOTOPHIC MTPETHA3HAYCHBI CH.

[lepen HavamoMm Tmepefadm KaKaas CTAHIMS B TEUYCHHE CTPOTO 3aJaHHOTO
BPEMEHU «IIPUCITYIIIMBACTCS» K Cpeie U HAUMHACT Mepeaady, TOJIBKO €ClIi B TSUCHUE
ATOTO BPEMEHU HUKTO JIPYroii HUUETO HE TBITACTCS MepeaBaTh.

Ecnu nepenaun AByX CTaHITUI BCE-TaKHM «HAJIOXKATCS JPYT HA APYra, TO TakKas
CUTyallusi Ha3bIBACTCS Ko/LIU3Uell, BCE CTAHIIMA CUUTAIOT TaKue JaHHBIC
UCIIOPYEHHBIMU (OTPENENSIOT KOJUTM3UIO), a MepeAaBaBIIne CTAHIIUU MPEKPAIIaroT
nepenavy, XKIyT ciaydaiiHoe BpeMs (HeOOmbImoe, HO pa3HOe Il 0OCHX CTAHIMK) U
CHOBA MBITAIOTCS MIEpeAaTh JaHHbIE (ITPOCTYIIaB KaHam).

Ha »TtomM ypoBHe mepenaBaeMble (QparMeHTHl COOOIIEHUN (aKTUIECKU
MPEJICTABIISAIOT CO00M (hparMeHThl M3MEHSIONICHCS B T€UEHHE 3aJaHHOTO BPEMEHU
BOJIHBI-CUTHAJIA ¥ TI03TOMY Ha3bIBAIOTCS KAOPAMLUL.

Jns waentudukanyu (T. €. HAIpaBJIEHUs JAHHBIX KOHKPETHOW CTaHIWMHU, a HE
BCEM CTaHIUSM BOOOIIE) KaK/as CTAHLUS MPU JOCTYNE K Cpele Mepeaadyd UMEeT
anpec (Media Access Control, MAC).

B wmomenn ISO/OS| 3amaynm nepenadd CHTHAJIOB dYepe3 KaHAIbl |

B3aMMOJICHCTBUS OTJCIBbHBIX CTAHIIMN pPa3/eJIeHbl Ha JBa ypOBHA — (DHU3HYECKUIA
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(HemoCpeICTBCHHAs Tepeavya CUrHaia) U cpeasl oomero goctyma (Multi Access
Chanel, MAC-ypoBeHb).

[TogkmroueHWe y3Jla K CETH BBINOJHAETCS C IOMOMIBIO CHEUAIBLHOIO
YCTPOWCTBAa, KOTOPOE HA3bIBAETCA cemesbim adanmepom. CeTeBON aganTep MOXKET
OBITh BBIMOJHEH B BUJE OTAeHAbHOM tuIatel, USB-ycTpoiicTBa, BCTPOEHHOIO
YCTpPOWCTBA MaTEepUHCKOM TuiaThl W T. A. Ero d¢yHkuus — obecrneunBaTh
B3aMMOJICHCTBHE KOMIIBIOTEPA C IIU(PpoBOii ceThio. CeTeBOil afanTep BBIMOJIHSIET BCE
(GYHKIIMU 110 HEMOCPEICTBEHHOMY MPUEMY U TIepe1aue KaapoB.

[TepBonauansHo TexHosorus Ethernet mcnonp3oBana s mepeaayu JAaHHBIX
o01IMit Kabelnb, T. €. CETH UMENH TOMOJIOTHIO «00111ast mruHay. Co BpeMeHEM 3TO CTallo
NPEMsTCTBUEM B CO3[JaHUU KPYIHBIX CETEH, TaKk Kak JJIMHA CerMeHTa KaoOels
OrpaHMYEHA, OTPAaHUYMBAIO CKOPOCTH IMepeadyu (4acToTa nepenayu JA0HKHa ObITh
o0Iei) W TpU IKCILTyaTalluM MOPOXKAATI0 MHOTO MpodsieM (JIr000e TOBPEKICHUE
Ka0eJIs WM KOHTAKTOB MpeKparaio padboTy BCeil ceTH).

Cetiuac cetn Ethernet crposiTcst ¢ HCITOIB30BaHUEM TOMOJOTHH «3BE3/1a» — BCE
CTAaHIIMM TOJKIIOYAIOTCS K OOIIEMY YCTPOWCTBY — kommymamopy (Switch), a ono
obecrieunBaeT normdeckyro oOmryto mmHy Ha MAC-ypoBre. Panee mpumeHsiu u
0oJiee MPOCTOM TUIT — KOHLIEHTPATOP, HO UX OCTaI0Ch Majlo. KomMyTaTop moBTOpseT
KaJIp TOJIBKO JJIs TOW JIMHUM, HA KOTOPOU 3aperucTpupoBaHa CTaHIIMS, YTO MTO3BOJISET
CYILIECTBEHHO YMEHBIIUTh KOJIMYECTBO KOJUIM3UW U CO3/1aBaTh 3HAYUTEIBLHO OoJiee
CJIOXHBIE CETH (HarpuMep, JOTUYECKHU Pa3ei€HHbIE HA HECKOJIBbKO CETMEHTOB).

C TeXHUYECKOM TOUKHU 3PEHHS] COBPEMEHHbBIE PeaTn3allii ATON TEXHOJIOIMH Yalle
BCEr0 HCHONB3YIOT KaK CpeAy Nepenauyr S-KWIbHBII MEIHBIM Kabellb ¢ MOoNmapHo
CBUTBHIMH JKWJaMH (TaKk HaA3bIBAEMYI0 HEIKPAHUPOBAHHYIO BUTYIO Tapy) WK
JBYXKWJIbHBIA ONTHUECKUA KaOenb. Meaubiii kabesib MoxkeT uMeTh JuiHY 110 100 M,
OITUYECKUH — 710 S KM 0€3 CrelaibHOro 000pyI0BaHuUs, a CO CrienuaibHbIM — 110 80 KM.

KoMMyTaTOophl 1 KOHIIEHTPATOPHI MOKHO TIOJICOSANHSATE APYT K APYTY, 00pazys
CJIOXHYIO U PAa3BETBICHHYIO CTPYKTYDPY.

KomuuectBo cranmmii B cetn Ethernet He moxxer npeBbimath 1024, mostoMmy
Jake ¢ MPUMEHEHHEM ONTHYECKOTr0 00OPYI0BaHUS ITH CETU OCTAIOTCS JIOKAJTbHBIMU
U TIpeJIHa3HAuCHBI JJI1 OpraHU3aliKi padOThl B TIOMEIIICHUSX.

Cetn cranmapra Ethernet obOecreunBarOT CKOpOCTh Tepefaydl JTaHHBIX
9,76 Mout/c (Ethernet), 97,6 Mout/c (Fast Ethernet) u 1000 Mowut/c (Gigabit
Ethernet).
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HoctounctBamu cereii Ethernet pasnuyHbIX CTaHIAPTOB SBISIOTCS MPOCTOTA
MOHTaXXa U OOCIYXUBaHHUSI, JOCTYIMHOCTH OOJIBIIIOTO KOJMYECTBA PazHOOOPA3HOTO
00Opy/IOBaHMS OT CAMBIX Pa3HBIX MPOU3BoaUTENCH. K OCHOBHBIM HETOCTaTKaM HYKHO
OTHECTH  TaJCHUE  MPOU3BOJUTEIBHOCTA  TPU  BO3pACTAaHUM  HATPY3KH
(u3-3a KOJUIU3HI), TPYTHOCTH C 00ECTIEeYeHHEM TapaHTUPOBAHHOM CKOPOCTHU OOMEHa.

C ynemieBjIeHUEM ONTHYECKOTO OOOPYAOBAaHUS W TIOSBICHUEM IPOBAICPOB,
IPEIOCTABISIONIMX B apeHAy BBICOKOCKOPOCTHBIC KaHaibl cBs3u, Ethernet cramm
WCIOJIb30BaTh U JIJIS IOCTPOCHUS TEPPUTOPHAITBHBIX CETEH HEOOJBIIIOTO pa3Mepa B TeX
clydasix, Korjia repenada KOMIBbIOTEPHBIX JAHHBIX SBIISETCS OCHOBHOMW (a MHOT/A U
€MHCTBEHHOMW ) 3a/1a4eil TaKOH CEeTH.

Ceru WIiFi (or anrn. Wireless Fidelity — GecripoBofHass TOYHOCTh) — CaMble
pacmpocTpaHeHHBIC OECTIPOBOIHBIE CETH. B KadecTBe cpe/icTBa nepeaaun JaHHBIX OHH
WCIOJIb3YIOT PAIUOCUTHA 1 00Pa3yIOT CETh C TOMOJIOTHEH «001IIast IMHAY.

B uX OCHOBE JIE:KUT MPHUHIIAI, TIOX0KUW HA MPUHIIKIL ceTert Ethernet, Ho BMecTo
OTIPEACIICHUS]  KOJUIM3MM  JIJIT  CHWOKEHUS  W3JCP)KEK TMPHUMCHSIETCS  METOJ
npenynpexaenus  komwmsmii  (Carrier Sense  Multiple  Accesswith  Collision
Avoidance — CSMA/CA). B otiimune or CSMA/CD niepen HauainoMm OTHpaBKH Kajpa
JMAHHBIX CTaHIMs JO/DKHA TIOCNIaTh CHWTHAN 3aTopa W HEKOTOPOE BpeMs JKIaTh
MOJIOXKUTEIILHOTO OTBETa OT BCEX CTaHIIMH, KOTOphIe ero momydar. Eciom curaan
3aHATOCTH OY/ET MOJIyUYeH BO BpeMs Tepenadyu (CTaHIMel, BOBpEMs HE TOMyYUBIIEH
mpenynpexaeHue), To nepegada OyaeT mpekpaiieHa. Takum o0pa3oM, KOJUIM3HH
JAHHBIX TTPAKTUYECKUA UCKITFOYAFOTCS.

Yame Bcero Takme ceTd CTposTcs Ha 0aze Touek mocryma (AccessPoint),
KOTOPBIE BBITIONHAIOT (PYHKITUIO KOMMYTaTOPOB M COCIHUHSIIOTCS JIMOO C OIMOPHOM
MIPOBOAHOM CEThIO, MO0 C APYrMMHU ToukamMu joctyma. O4eHb 4acTO COBPEMEHHBIE
TOYKHU JOCTyMa BXOIAT B COCTaB 0o0Jiee CIOKHBIX M YHHBEPCAIBHBIX YCTPOWUCTB —
MapIIpyTU3aTOPOB, O KOTOPBIX MBI Oy/IeM TOBOPUTH HUXKE.

Cetn WIiFi uMeOT HECKOJbKO CTaHIAPTOB, CKOPOCTh MeEpeaaud JTaHHBIX
B KOTOpBIX Bappupyercs oT 1 mo 9,6 I'0ut/c. /lambHOCTH CBSI3M B IOMEIICHHUSAX
0e3 crenuanbHOro 0bopynoBanus penko mnpesbimaeT 40—50 M. MoIHOCTh CHTHAIA
CIJIBHO CHHXXAIOT METaJUIMYECKUe TMPENsITCTBUSA, OBbITOBasS TEXHUKA, 3€pKaia,
KeIe300€TOHHBIE CTEHbI M TEPEKPBITUS M T. JA. B TakuxX ceTsiXx HEBO3MOKHO
rapaHTUPOBATh CKOPOCTh WJIM BpEMsl JIOCTaBKH ITAKETOB, OHO OyIeT 3aBUCETh

OT NPENATCTBUN, KOJIMYECTBA I10JIb30BATEIEN U IPYTUX YCIOBUM.
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becnipoBoiHbIE CeTH TO3BOJIIIOT OpPraHU30BaTh JIOCTYI TaM, TJie IPOKIaJIKa
Kabelss HeBO3MOXKHA MIIM €TI0 MOAKIIIOUCHHUE 3aTPYIHCHO (HampuMep, K MOOMIIBHOMY
tenedoHy uian GoToarnmapary — pasmep pasbema Ethernet mis Hux Benuk).

[TockonbKy 111 OOMEHa JaHHBIMU HMCTIOJIB3YIOTCS PaJHMOCUTHAIIBI, TO B TaKUX
CETSAX C CaMOro Havaja npelycMaTpruBacTCs 3alyTa JaHHBIX OT IepexBaTa U MOIMEHBI
¢ momornisto mmudpoBanus. CoBpeMEHHbIE W HaJEKHBIE METOABI MU(POBAHUS
BBIYHCIIUTEIBHO TPYAOEMKH, IMO3TOMY 3TO OJWH U3 (PaKTOpPOB, OrpaHUYMBAFOIIMX
KOJIMYECTBO KJIMEHTOB, OJTHOBPEMEHHO MOAKIIOYEHHBIX K OJJHOM TOYKE JOCTYTIA.

Ceru WIFi u3-3a orpaHMYeHHBIX IOJOCHI MPOMYCKAHHUS, JAbHOCTH CBS3H H
KOJIMYECTBA MOAKIIOYCHHBIX TOYEK MPUMEHSIOTCS, KaK IPaBHIIO, NI OpPraHU3aIluu
CPaBHHTEJIbHO HEOONBIINX CeTe (MM CErMEHTOB ceTei) B IMOMEIICHHSIX — JIOMax,
rOCTUHUIIAX, Kade U T. 1.

Mgb1 He paccMaTpuBaeM 37€Ch CIHEIUATM3UPOBAHHBIC CETEBBIC TEXHOJIOTHH,
KOTOPBIE MIPUMEHSIIOTCS MO0 B Ccrieln(prUuecKuX yCIoBHsIX (HarpuMmep, I epeadu
JTAHHBIX TI0 AJIEKTPUUECKHUM MPoBoJaM — «MIHTepHET depe3 po3eTKy») WiTH I 0COOBIX
3aa4d. TeXHOJOTHI TOBOJLHO MHOI'O, I OHH ITOCTOSHHO M3MEHSIOTCS — HO BCE CETH
MOTYT B3aUMOJICHCTBOBATh MEKY COOOM.

MaructpaabHble ceTu. llepeuncieHHbIE HaMU TEXHOJIOTHH  «OJIM3KM
K TOJB30BaTesIM. MEXIy TeM OHM HE OYECHb XOPOIIO MOAXOMAT IS MOCTPOCHUS
MarucTpajgbHBIX CeTeH, TMpeIHa3HAYCHHBIX JUIS MCIOJIL30BaHWS Ha OOJBIIHMX
PACCTOSHUSIX M TIepeadud OYeHb OOJBIINX 00bEMOB JaHHBIX. IToMHMO 3THX OOITUX
TpeOOBaHMIA, = MarucTpajbHble  CETH  JIOJDKHBI  OBITh  YHUBEpCAIbHBIMH,
T. €. o0ecrmeunmBaTh Tepenady pa3HbIX THUIIOB JaHHBIX (HampuMmep, Telne(OHHBIX
pa3roBOPOB, MHTEPHET-IAHHBIX U T. I.) U B3aUMOJICHCTBUE C YK€ CYIIECTBYIOIIUMH
CCTSMHM.

[ToctpoeHne Takux ceTed — OTACIbHAS, YPE3BBHIYANHO CIIOXKHAS 3a/1ada.
B COBpeMEHHBIX YCIIOBUSX HCIOJB3YETCS HECKOJBKO KOHKYPHPYIOIIUX U
B3aMMOJIEHCTBYIOIIMX TEXHOJIOTUI Y, MO3BOJSIONIMX CTPOUTH CETH JIFOOOM TOMOJIOTUH
U JaIbHOCTH, 00eCIIeurBasi OIPOMHYIO MPONYCKHYIO CITOCOOHOCTb.

KirroueBbie TpeOOBaHMS K TAKUM CETSIM:

— BBICOKasi CKOPOCTb;

— BO3MOXHOCTbH CO3aaHH U NCITIOJIb30BaHUA )Iy6J'II/Ip}/'IOIHI/IX KaHaJIOB CBA3H,

! Heckonbko cokpamennii: ATM, SDH/SONET, DWDM, MILPS.
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— BO3MOXXHOCTB II€peiaBaTh MOTOKH JIaHHBIX Pa3HOI'0 Ha3HAYECHMS,;

— HCIIONIb30BaHME CYIIECTBYIOIIMX KAHAJIOB CBSI3W C  MaKCHMalbHON
3¢ (HEKTUBHOCTHIO;

— BO3MOXXHOCTb JMArHOCTUKHU U KOHTPOJIS UX pabOTHI.

[IpakTrueckn Bce COBPEMEHHBIE MarumcTpajbHbIe CETH TOCTPOEHBI Ha 0ase
BOJIOKOHHO-ONITUYECKMX KaHAJIOB CBs3u. [IpuMepHyr0 cxXeMy TakuxX KaHaJOB,
CO3/1aBaEMyI0 €KEr0oIHO, MOKHO YBUJIETh Ha caite http://www.telegeography.com.
Tam BBl MOXKETE yBHJETh, KaK BBIPOCIA MPOITYCKHAs CIOCOOHOCTh KAaHAJOB CBSI3U
3a 10 jer. Onpeaenuts UX OOIIYIO MPOMYCKHYIO CHOCOOHOCTH TPYAHO (IIPOCTHIM
CYMMHUPOBAaHUEM 3TO CIeNaTh Henb3s). Yaile Bcero cedvac MCIOIB3YIOTCS KaHAJbI

SDH! STM-16, obecneunsaromiue ckopocts 2,5 I'our/c.

Bonipoce! 1 3agaHust AJ1s1 3aKpeNieHUs1 M3Y4eHHOr 0 MaTepuaJia

1. IloaroroBbTe TaOIMILy COMOCTABIEHHS BO3MOKHOCTEHN 4aCTO UCTIONIb3yEMbIX
CETEBbIX TEXHOJIOTHI, HAIpUMEP IO Cpefie Mepedadyn CUrHajla, CKOPOCTH IepeiadH,
PACCTOSTHUIO CBSI3H, BO3MOKHOMY KOJIMYECTBY Y3JIOB.

2. lna xakux 1eneil mpu  pa3pabOTKe CETeBOM TEXHOJOTHH MOXKET
MOHAOOUTHCSI YMEHBIIICHUE PACCTOSHUS BO3MOYKHOTO YCTAHOBJICHHSI CBSI3U?

3. Kakue orpannyeHuss texHosnormii Ethernet He nmaror BO3MOXHOCTH
UCTIOJIH30BaTh MX AJISI TOCTPOCHUS TEPPUTOPHATILHON CETH?

OTBeThI Ha BONPOCHI

1. 3amanue MOXHO WCMONB30BaTh B KA4yeCTBE JJAOMAIIHEW MPaKTHUECKOM
paboTHI.

2. lna obecrieueHus pabOThl B YCIOBHUSIX MHOXKECTBEHHBIX MOJIKIIOUEHUHN
M0 3TOM TEXHOJOrMH — JUIg oOecrieueHus Oe3omacHOCTH W ygoOctBa. Hampumep,
Bluetooth — nperasHaveHa 1y1st MOIKIFOYEHUS] HOCUMBIX YCTpOicTB. Takum o0pazom,
BEpOsTHA padOTa HECKOJIBKUX TAaKUX CETEU PsIIOM (HECKOJIBKO YEJIOBEK B TPAHCIIOPTE
U T. 1.).

3. O0s3arenbHbIi MexKaapoBeii naTepBan (IPG) — mis Gigabit Ethernet 96 He.
Ecmu pa3mep cermenTa cetu (T. €. pacCTOSIHUE) MPEBBIIIAET OMpPeIeICHHbBIE (3aBUCUT
OT cpelibl Iepeiaun ), To aDOHEHT He YCIIEBAET 3a 3TO BPEMsI IOJIYYUTh MOATBEPKACHHUE
CBOOO/IbI KaHaJIa — U B C€TH Ma/1aeT MPOU3BOAUTEIHLHOCTh. MaKCHUMaIbHOE KOJTMYECTBO

CTaHIIMI B OJTHOM CEeTH, onpenesaeHHoe ctanaaprom, — 1024,

! Synchronous Digital Hierarchy— cunxpornas miadposas uepapxus (auei.).
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CeteBoii ypoBenb, wiu [Iporokoa IP u anpecanusi B cetn
Cooeporcanue memwl ypoxa

CamMble pa3HbIE TEXHOJOTHMU YPOBHSI JOCTYNa K Cpelie TMO3BOJISIIOT CO3/1aTh
o011yt cpesy oOMeHa, T. €. 0JHy ceTh. O4YeBUIHO, YTO YHUBEPCAIHLHOM TaKas CeTh HE
OyZeT — CIMIIKOM pa3Hble 3aJaud CTaBATCA MpU co3daHuu. B ogHux cioydasx
HEOOXOJIMMO OOECTIEUHTh JIETKOCTh TMOAKIIOYEHUS M OTCYTCTBHE TIPOBOJOB, HO
JOMYCTUMO TAJICHUE TPOU3BOJUTEIHPHOCTHY U TEPEPHIBBI CBSI3U, B JIPYTUX —
HE0OXO0/IMMa YHUBEPCATbHOCTh, PACHIUPSIEMOCTh W HAJEKHOCTh, HO HE HMEET
3HAYEHUS CTOMMOCTbH MOJKIFOUCHUS OHOU TOYKH U T. .

Tem He MeHee pemaeMble 3aladd O4Y€Hb YacTO TPEOYIOT B3aMMOJICUCTBUS
MeEXTy a0OHEHTaMU Pa3HbBIX CETEH.

OObenHEHNE W B3aMMOJICHCTBHE ceTell oOecrmeunBaeTcsi C IMOMOIIBIO
MIPOTPaAaMMHBIX TIPOTOKOJIOB CETEBOTO YPOBHS, 33 3TO ¥ TOJIYYHMBIIETO CBOE Ha3BaHUE.
3ajaya TMPOTOKOJIOB OSTOTO YPOBHS — VIIPaBJICHHWE IMOTOKAMU [@HHBIX, T. €.
o0ecriedeHUE TEPEeMEIEHUs JIaHHBIX MEXIy JBYMS  y3JlaMH, BO3MOYKHO
PacMoJIO)KEHHBIMU B Pa3HBIX CETAX, CBA3aHHBIX MEXIY COOOM.

Camoe pacnpocTpaHEHHOE M YHHBEPCAJIBLHOE pEIIeHHEe JTOW 3amayu —
UCIOJIb30BaHUE IMPOTOKOJIOB, BXomasammx B crek TCP/IP, B 4yacTHOCTM OCHOBHOIO
npoTokoja cereBoro ypoBHs Internet Protocol (IP). Ha3Bamue sToro mporokoia
WCYEPITBIBAIONIEC TOBOPUT O €ro HA3HAYCHWH — OTO IPOTOKOJI MEKCETEBOIO
oOMeHa.

Crout oOpaTuTh BHHMaHHE Ha TO, YTO B TaOJIMIIE COOTBETCTBHS YPOBHEH M
npoTokojoB creka TCP/IP Ha ypoBHe d0oCTyma K cpene IpOTOKOJIOB He ObLIO.
[TprunHa 3TOro — YHUBEPCAIBHOCTh cTeka IPoToKojI0B TCP/IP, KoTOphIil H3HAYaTBHO

JIOJDKEH OBLII OOBEIMHSTE JIFOOBIE CETH, 00SCIIEUNBAIOIINE NAKETHBIM OOMEH JaHHBIMH.

IIporoxoua IP. Anpecanus

C Touku 3peHusi nporokona IP oOMeH JaHHBIMU BEIETCS MEXIY aJApecaMi.
['pynma uaymux moapsia aapecoB (He Jr00asi, a COOTBETCTBYIONIAS PSAAY YCIOBUH)
oowvenunsiercst B |P-cems. IP-ceth (unmu mojceTs) — 3TO MOHATHE HA YPOBHE UMEHHO
ATOTO MPOTOKOJA, U PU3NYECKON CETH OHO COOTBETCTBYET He Beeraa. C TOUKH 3peHus
npoTokosa IP, maHHBIE MEXIy y3JIaMU OTHOW CETH TIEPEIAI0TCS HAMPSAMYIO, a MEXKITY
pa3HBIMHU CETIMU — dYepe3 mepechbuiky. [Ipomecc TakoW NEepechUIKH Ha3bIBAaeTCs

mapwpymuzayue.
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[Iporokon IP mpemycmaTpuBaeT, 4TO KaXKIbld y3€lI ceTH (Yy4acTHUK OOMEHa
TAHHBIMH) TIOJyYaeT ammapaTHo-He3aBUcHUMEBIN aapec (1. e. MAC-aapec B paMkax
KOHKPETHOM CETU MOKET OBITh JIIOOBIM, OT Hero |IP-anpec He 3aBucur). JlelicTByromas
ceiluac yeTBepTas Bepcus npoTokosa IP mpenycmaTpuBaeT, 4To Ha aipec BbIIETISAETCS
32 Ourta (4 GaiiTa — OKTETA).

Agpec, TakuM 00pa3oM, JEIUTCS Ha JBE YaCTU: HOMED CeTH (IepBble OUTHI) U
HOoMep y3ia (mocieanue OouThl). KoaudyecTBO OMTOB HA HOMEP CETH M HOMEp y3ja
MEHSETCS U 3aBUCHUT OT MPEANOIaraéMoro KoJM4ecTBa y3JoB B CETH.

Jnst TeXHUYECKUX 1eNel MpeayCcMOTPEHO, YTO:

— ajapec, B KOTOPOM Bce OuThl HoMepa ceTu 0, — 3To ajipec B CBOEH COOCTBEHHOM
CeTu;

— azpec, B KOTOPOM Bce OUTHI HOMepa y3na 0, — 3TO yka3aHUE Ha BCIO CETh
LETUKOM;

— aJpec, B KOTOPOM Bce OUTHI HOMEpa y3Ja 1, — 3TO OTHpaBKa JaHHBIX JIFOOOMY
y3IIy B 3TOU CETH.

N3HavabHO OBUIO MPENYCMOTPEHO YETHIPE Kilacca CETEH.

Kaace A. Kpynnsie cetu. Ha HOMEp ceTu oTBOAwmICS OIWH OalT, mpuyem
nepBbIii OuT 00s3aTenbHO (0. Takum 00pa3oMm, C y4eTOM MpaBui, 3TO HoMepa OT 1
no 1261, Homep y3ma — Tpu Gaiita, T. €. BO3MOKHO HNPUMEPHO 16,7 MJIH y3JIOB.
[1o oueBHIHBIM MPUYMHAM TAKHX CETEH Mayio, U HOMEPHasi eMKOCTh CYIIIECTBYIOIUX
BbIOpaHa JaJIeKo HE MOJIHOCTBIO.

Kaacc B. Cpennue cetu. Ha Homep cetn oTBoAUTCS JBa OaiiTa, HAUMHAIOUIXCS
c 1 u 0 (1. e. mepBbIii OaliT B Auama3one ot 128 go 191), Ha HOMep y3na — aBa OaiiTa.
B takoii cetm moxeT ObITh 65 536 — 2 = 65 534 y3ma. DTOT Kjacc ceTeil — camblid
MOMYJIAPHBIA Y UHTEPHET-TTPOBANUIEPOB.

Kaace C. Manenbkue cetn. Ha HoMep cetn oTBoIUTCA TpU OaiiTa, ¢ Ha4aIoM
1,1,0 (mepBsiit 6aitT ot 192 no 223) u 1 GaifT Ha HOMEp y371a B CETH, T. €. 3TO CETU

pazMepoM 10 254 pabouux CTaHIIUM.

! BHuMaTesbHBIA CITyIIaTeb, XOPOIIO 3HAIONIMI JBOMYHYIO CHCTEMY CUMCJIEHHS, B 3TOM MECTe
JIOJDKEH CIIPOCUTH: a KyJa neincs aapec 127? Cuuraertcsi, 4To Bee ajipeca, HadyuHaromuecs co 127, 3to aapeca
Y3712, ¢ KOTOPOT'0 BBIIOIHSIOTCS 00paleHus1. ITO MO3BOJISET Y3IIy 00OpaTUThCS K caMoMy cebe — IIsl TPOBEPKU
paboTHl mporpaMM MPOTOKONAa W OOpalieHusi K cilyxOaM, 3amyIleHHBIM Ha CBoeM Yy3ie. Yaie Bcero
ucnons3yercs aapec-neras 127.0.0.1.
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Kanacec D. MaccoBas paccbuika — IP-aapec uaeHTHQHUIIUPYET TOJIBKO CETh
B IICJIOM, a BHYTPU JIaHHBIC PACCHIJIAIOTCS BCEM, KTO MOXET HX IPHHATH.
[IpuMensieTcs, Hampumep, 11 opranu3anuu IP-reneBuaeHus.

Pacnpenenenuem IP-agpecoB 3aHuMaeTcsl crenuanbHas MeEXIyHapoaHas

opranuzanus — IANA.

Tabauya 5
Kaacc Hg[;;l;lﬁ Hg[;;}:ﬁ Anpeca XoCcTOB Macka
A OXXXXXXX 1-127 10.0.0.1 — 126.255.255.254 255.0.0.0
B 10xxxXXX 128-191 128.0.0.1 — 191.255.255.254 255.255.0.0
C 110xxxxx 192-223 192.0.0.1 — 223.255.255.254 255.255.255.0
D 1110xxxx 224-239 224.0.0.1 — 239.255.255.254 255.255.255.0
E 11110xxx 240-247 240.0.0.1 — 255.255.255.254 255.255.255.0

Co BpeMeHeM BbISICHIIOCH, YTO, BO-TIEPBBIX, CETH, KaK MPABUIIO, HY>KHO JICJIUTh
Ha Ooyiee MEJKME dYacTH, a BO-BTOPbIX, 4TO u4acTh [P-cereit wucnoms3yercs
Her(hekTuBHO (T. €. CeTh BbIENEHa, a OOJbIIas YacTh aJIpeCOB B HEH CBOOOIHA).
[ToaToMy OBUIO BBEIEHO TMOHSATHE MACKH — OWUTOBOM KapThl, pa3eisIolIel aapec
Ha JBe yacTh. MacKku MO3BOJIMIU JEIUTh CEeTh Ha MOJICETH, T. €. BBIACIATH Oojee
MEJIKME JWara3oHbl aJpecoB. Takoill MOAXOJ MOJy4us Ha3BaHUE OECKIacCOBOM
ajzipecaluu.

Macka npuMeHsieTcs Bcerjaa, Korja HYKHO ONpeIeiuTh, OTHOCHUTCS aJipec
K 3a7aHHOi cetw WM HeT. Kak Mbl 3HaeM, MMEHHO 3Ta omepaius Heo0Xxoauma
JUISL OITPEIENIEHUs] CII0C00a TOCTABKH MAKeTa Y31y — HapsMyto, WK Yepe3 IPYTYIO CETh.

Hanpumep, ecnmu B ceru Haimlero kiacca komnbeiotep umeer IP-anpec
192.168.5.10 ¢ mackoi 255.255.255.0, To komnwroTep 192.168.5.15 B ogHO# ¢ HUM
cetH, a BOT 192.168.6.2 — Her. OnpenernsieTcst 3T0 HATOKEHHUEM OUTOBOM MAacKu: OUTHI
aJpeca, Ha MO3UIMU KOTOPBIX B MAacKe CTOMT 1, OTHOCSTCS K HOMepy cetH, a 0 —
K HoMmepy y3ia. [lo mpaBuiiam Bce 1 B macke oOs3aTtenbHO B Havaie, a 0 — B KOHIIE,
MePEMEIINBATH UX HEJb34.

Tabnuya 6

192 168 5 10
1100000010101000000001 100001010
11111111111111111111111100000000
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[To sTOi1 cxeme mocie HaJIOKEHUs: Macku HomepoMm cetu Oymet 192.168.5.0,

a HoMepoM y3Ja B 3toi cetu — 10.

O‘IGBI/II[HO, 4TO CCJIK BbI HCBCPHO 3aaIUTC MACKY, TO U «CBOU U YYIKHCH 6y,HYT

OonpcacITbCA HCBCPHO.

I{GCMOTpH Ha TO YTO MAacKM — OCHOBHOHM CHIOCO0 pasaciCHud Jualria3oHOB

aJpecoB Ha CETHU, MO COOOpakKeHUsM OOpaTHOW COBMECTUMOCTH W TOJAJEPKKHU

CTaHJApTOB IpaBWia JAeieHus mnpocrpancrBa IP-azpecoB Ha cetm mo kiaccam

coxpanstoTcsa. Hanmpumep, agpeca 224.0.0.0 OyayT UMEHHO IIMPOKOBENIATEILHBIMU

aapcCaMu.

Texyimue nmapamerpsl IP Ha BameM KOMIBIOTEPE MOXHO BBISICHUTH Pa3HBIMU

criocobaMu (MpakTHYECKoe YIpaxHeHue i ypoka). Hampumep, B OC Windows

MOXHO OTKPBITH CBCACHHA O CCTCBOM IMOAKIIIOYCHUU.

Ynopagouuts ~ Moaknouenue k Orknie

1 CeTb MOBMALHOI  OfHe

MoaknyeHne
IPv4-noakniouexue
IPV6-noaxnoyenme!
CocrosHue cpeabl:
SSID:
JIMTeNbHOCTL:
CkopocTb:

Kavecreo cruana:

CeefieHms...

AKTHBHOCTD

Baift:

!;Caoﬁcrsa

JnemenToB: 4

Buibpak 1 3nement

T & « CetbuW.. > CereBbie NOAKAOYEHNA v 9]

Y4eHWe CeTeBOro YCTPOMCTBa JlMarHocTuka NoAKMOHEeHNA

.., Ethernet :E Ethernet 3

$ WnTepuer
2 Be3 nocTyna K cetw
MoaknoyeHo

TP-Link_E4B2

03:25:13

144.4 Mbut/c

)

Caoiicrea becnposogHON ceTH

OTnpaenexo L! Npuusto

o
12 295 038 87 602 394

!; OTKNOYNTL  [IMarHocTHKa

3aKpuiTh

— becnpoeoaHas cete
l -
o P-Link_E4
ol
Configure
VR R
CBeieHus O CeTeBOM NOAKNOYEHNUM

CsenieHys 0 NOAKIIOYEHNH K CETH.

CsoiicTso 3HaueHue

OnpefienexHLIA ANs no.

Onucanue Intel(R) Dual Band Wireless-N 7260
Duanyeckun anpec 48-51-B7-42-BD-0F

DHCP BxnioueH Aa

Anpec IPv4 192.168.0.106

Macka noacetw IPv4 255.255.255.0

Apexna nonyyexa 16 anpens 2023 r. 20:01:17
ApeHpia uctekaet 17 anpens 2023 r. 0:54:55
Wnio3 no ymonuaxuio IPv4  192.168.0.1

DHCP-cepsep IPv4 192.168.0.1

DNS-cepsep IPv4 192.168.0.1

WINS-cepsep IPv4

Cnyx6a NetBIOS uepez . [la

NokaneHui IPvB-anpec .. fe80:187d:83ea:cf66:22b1%35
UWnio3 no ymonuanmio |Pv6

DNS-cepsep IPv6

Puc. 2. Ceenenus o ceresoM noakirouenuu 8 OC Windows

Wu B KOMaHIHOM CTpPOKE BBITOJHUTH KoMaHay ipconfig.

Apantep b6ecnpoBogHoil nokanbHol ceTu BecnpoBogHas ceThb:

DNS-cyddukc nopknw4eHus

NokanbHell IPv6-agpec KaHana
IPv4-agpec.

Macka nogceTw
OcHOBHOW wWH3.

feB80::187d:83ea:cf66:22b1%35
192.168.0.106
255.255.255.0

192.168.0.1

Puc. 3. PesynbTaT BeIOTHEHUST KOMaH B! ipconfig

P
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Kak BuguTe, «CBOM» HEMOCPEICTBEHHO JOCTYIHBIE ajpeca OyayT OTHOCUTHCS
Kk cetu 192.168.0.0, a Bce ocTanbHble OYIYT «UYKHUMU», T. €. JIOCTYITHBIMU Yepe3

MapUIPYTU3aALHUIO.

Mapumpyrusanus

YroObl cBA3aTh CETH MEXAY CO0O0H, CTEKOM IMPEeayCMOTPEHO CYIIECTBOBAHUE
y370B, paboOTaIMMUX OJHOBPEMEHHO Kak MHHUMYM C J1Byms IP-cersamu,
T. €. UMEIOIIMUMU aJIpeca U3 Pa3HbIX AUANa3oHOB (10 MpaBUJiaM, ¥ MPUHAJICKAIUMU
JIBYM pa3HbIM aJIalITEPAM ).

Taxoif y3e1 MOXHO HAacCTPOWUTH TaK, 4TOOBI OH TEPEChUIANl TaHHBIE M3 OJHOU
CEeTH B JApyrywo. Ilpouenypa mnepecbulku Ha3bIBACTCA Mapuipymusayueit,
T. €. TIEpEHaIPaBICHUEM IAHHBIX 110 HEKOTOPOMY MapUIPYTy.

Jliis onipeienieHus, KOria Kakue JaHHbIe Ky/ia epechliaTh, y KaXKI0ro y31a eCTh
Tabauia mMapmpyruzanuu (puc. 4), T. e. Tabauia, B KOTOPOH ¢ MOMOIIBIO aApecoB
CeTEl M MACOK YKa3bIBAE€TCs, KaKOMY Y3JIy-MapLIpyTHU3aTOpy [JIsl KakoOd CeTu
NepechIaTh MAKEThl. Y MapLIpyTU3aTOpa B TAKOW TAOJIUIIE MOXKET ObITh MEPEUUCICHO
HECKOJIbKO JIOCTYIHBIX ceTeil. UTOObI He MepedyucisTh BCE BO3MOXKHBIC MapIIPYThI,
BBOJIAT MOHSATUE «IIUIIO3 MO0 YMOJTYAHUIO» — U BCE MAKEThI, KOTOPHIE HE MOCHIIAI0TCS
y371aM CBOeM ceTH (JOCTYMHBIM HampsIMyl0) W HE IMepeduclieHbl B TalJulie,
MOCBUIAOTCS AJI JOCTABKU Ha ajpec 3TOro Mapuipyrtusaropa. B ciayyae HeOonbIon

JIOKAJILHOW CETH — ATO aJIpecC IUIK03a MpoBaMIAEpa.

e CAWINNT\system32\cmd. exe

C:“>route print

ME TCP Loopback interface
- Realtek RTL8168-8111 PCI-E Gigabit Ethernet HIC

Macka ceTH Appec wawsa Hurepoe

o.o.o.m i0.i0D.1_254 i0.10.1.

255 2552550 10.10.1.1 i0.10.1.

255255 255,255 127.0.0.1 127.0.@,

255 .255.2585.255 i0.10.1.1 i0.10.1.

127.0.0.0 25L.0.0.0 127.0.0.1 127.0.@.

169254 . 0.0 250 255 0.0 iD.10.1.1 i0.10.1.

224 .0.0.0 240.0.0.0 10.10.1.1 i0.10.1.

256255 255,255 255 .255.2585.255 10.10.1.1 10.10.1.
i 10.10.1.254

MocToOAHHME MAPWPYTH:
OTcyrcTBYET

A

Puc. 4. Tabnuua MapipyTH3auy BHYTPEHHETO y3J1a JOKaIbHOU CETH
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Eme onna mpo6iiema, mposSiBUBIIASACS C MIUPOKUM PaCIpOCTPaAaHEHUEM JOCTYIIa
K OOBeAMHEHHOW cpene, — ATO HexBarka IP-agpecoB B caMbix BOCTpeOOBaHHBIX
nuanasoHax (kiacca B). Jlnst perenus 3Toid mpo6sieMbl ObLUTH BBIJIEICHBI «JTOKAIbHBIE
(link-local) muamaszonsl aapecoB, KOTOPBIC HUKOTIAa HE MCIIOIB3YIOTCS B 00IIIeH cpese
HaMpsIMYI0, a IpeAHa3HAYEHBI JIJIS JIOKATBHBIX CETEH, B KOTOPBHIX OOJBIITUHCTBY Y3JIOB
HET HEOOXOJMMOCTH MOJTy4aTh KaKMUe-TO BXOSIINE OOpalieHus.

Toraa Bce oOpaliieHrst BO BHE U3 TaKOM CETU MPOXOJIAT Yepe3 MapIIpyTU3aTop,
KOTOPBIN MEPeCchlJIaeT UX Jajblle YK€ OT CBOETO ajpeca, PErUCTPUPYET 3ampoc U
IIOTOM OTCHUIAET Ha BHYTPEHHUI afipec Mony4eHHbii oteer!. Takum 00pa3oM, y y3iioB
«JIOKaJbHOW» CETU €CTh BO3MOXKHOCTb MOJIydaTh JAHHBbIE U3 BHEIIHEW CEeTH, HO
y BHEIIHUX Y3JIOB HET BO3MOXKHOCTH OTIIPaBUTh YTO-TO BHYTPEHHUM Y3JaM
0e3 3ampoca ¢ UX CTOPOHBI.

Hcnonp3oBaHue TakOro MeEXaHU3Ma TMO3BOJISIET CYIIECTBEHHO CHU3UTH
MOTPEOHOCTh B pealibHBIX, CBOOOIHO MapmpyTu3upyembix IP-anpecax. Kak mpasuio,
MPEeA0CTABICHUE TAKOTO aJipeca B CETH IpoBaiijiepa — OT/Ie/IbHAs TJIaTHas yCiIyra.

Bo Bcex ciywasx wapuipyTusaius TaKeTOB BEACTCA MO MPUHLUIY
«OT UCTOYHHKA». DTO 03HAYAET, UTO TMaKeThl (OTBETHI HA TO WJIU MHOE OOpalieHue)
BIIOJTHE MOTYT MOUTH HE MO TOMY MapILIPyTy, O KOTOPOMY ObLIT OJYYEH 3aIPOC, XOTS

HayaJbHbIC U KOHEYHBIC TOUYKH CKOpEe BCEro COBManayT (puc. 5).

C:AWINNT\system32\cmd.exe

C:w>tracert lenta.ru

Tpaccupoexka mapupyrta K lenta.ru [B1.12.85.1161
C MAKCHMAALHHM YHCAOM npuxkos 30:

1 mns He ne 10.10.1.254

2 ms ns ms adsl-pppoe—gw.monnet.ru [10.248 _240.11]

ms ns mz  kernel.monnet.pru [BO.77.160.2541

ms ns ms ngu.monnet.ru [BO.?7_.160.11

ns ns ng nsk—m?-hl-gel@-2-4-vlan??.fiord.ru [93.191.9.8%91

ms ns ms  ix—Jj-mx240.m? .ramtel.ru [193.232.244_ 1181

mns ns mg csbh0?-41-v1803.vs.rambler.ru [81.19.64.1851]
mns ns mg lenta-colo.cust.ramtel.ru [B1.17.64.661

mg ng ms 81.19_85.116

3
4
5
6
?
8

TpaccHpoBKa 3aBEPUEHA .

S

Puc. 5. TlyTp K monyIsspHOMY pecypcy

Jlns mpenoTBpalieHus «3aMyCOPUBAHUS) CETH B pe3yJbTare OMIMOOYHBIX

(KOJIbLIEBBIX) MApIIPYTOB JJIsl makeToB B |P-poTokosie mpeaycMOTpeHO «Bpems

"Mexanusm Haseizaetcss NAT (Network Address Translation — npeo6pa3oBaHue ceTeBBIX aIpecoB),
ero HanOosee yacTas popma uHoraa 0003HAYACTCS KaK «MacKapam.
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KU3HW» — KOJIMYECTBO CEKYH[, KOTOpbIE OH MOXET mnepenaBarecsa. llpm 3TOM
CUMTAETCA, YTO KaXAbIH MApUIPYTU3aTOp IpPU IEpPECBUIKE CHUMaeT | CcexyHny,
no3TOMY (DaKTHUYECKH BpeMsl JKM3HM — 3TO KOJMYECTBO Iepechbulok. Ha kaxmon
NIEPECHIIIKE BPEMSI YMEHBINAETCS, M, KaK TOJbKO OHO CTAHOBUTCA paBHBIM 0, Mmaker
OoJbllle HE MEepeaeTcs, a €ro OTIPaBUTENI0 BO3BPAILLAETCS CIIyKeOHOe COOOLIeHHE
O TOM, YTO MAKET HE yJal0Ch IOCTABUTh.

B KpynHBIX CeTsiX, B HACTHOCTH B CETSIX KPYMHBIX MPOBaIEpOB, UCIOIB3YIOT
CHEIUAIM3UPOBAHHBIE AJITOPUTMBl  MapIIPYTU3AIMH, TO3BOJSIONINE BBIPOBHATH
Harpy3Ky Ha KaHajibl! ¥ CHU3MTH OOLIYI CTOMMOCThH nepemaun. CylecTBYIONIHE
MPOTOKOJIBI ~ MaplIpyTu3auuu  (GOpPMHUPYIOT W HU3MEHSIOT 0Oyl  Tabauiy
JUHAaMU4ecKH. [IoCKONIbKY NpOXOIsIME 4Yepe3 MarucTpajbHble MAapUIPYTU3aTOPbI
MOTOKH JaHHBIX OY€Hb BEJTUKU, TO U TAKUE YCTPOICTBA MPEICTABIIAIOT COOOM KpYITHBIE
BBICOKONPOU3BOAUTENBHBIE CIIEHUATU3UPOBAHHBIE KOMITBIOTEPHI.

Crour  OTMETHTb, UYTO HHUKaKas TMpOBEpKa  JAHHBIX  OOBIYHBIMU
MapIIpyTU3aTOPaMH HE MTPOU3BOIUTCS — CIUIIKOM BEIUKU ObUIH Obl BEIYMCIUTEIbHBIC
Harpy3kd U KpailHe CII0)KHO ObUIO Obl pa3palaThiBaTh HOBBIE MPOTOKOJBI OOMEHa
JAHHBIMU.

HecMoTps Ha mpuHATBIE MEPBI, BCE PABHO OIIYIIAETCS HEJOCTATOK aJIPECHOIO
npoctpancTBa. Kpome TOro, ¢ pocrtoM MoToka JaHHbIX mpoTokon [P Bepcum 4
CTaHOBUTCS HEI(D(PEKTUBHBIM — YacCTh CIYKEOHBIX JaHHBIX HE HCIOJIb3YyeTCs,
IPOLEAYPY MapLIpyTH3alUU MPUXOAUTCS BBIIOJHATH JUIA KaXJIOro IaKeTa
B OTJI€JIHOCTH U T. 1.

[ToaToMmy pa3paboTaH ¥ TOCTENEHHO BHEAPSIETCS HOBBI  OCHOBHOU
MPOTOKOJI CE€TeBOro ypoBHS — IPV6. DTOT mpoTokon mnpemycMaTpuBaeT ajapec
pasmepom B 128 OuT, mo3BoJsieT BKJIAAbIBaTh IP-makeTel Apyr B Apyra, MMeeT
3HAYUTENbHO Ooniee A>(PPEKTUBHYIO CHUCTEMY MAapUIPyTH3allMH, OCHOBAHHYIO Ha
METKaX MOTOKOB.

[lepexon Ha HOBYIO BEpPCHIO BBIIIOJHAETCA ITOCTENEHHO, IO3TOMY PE3KOIo

HN3MCHCHU BCCX IIPpOrpaMm M 3aMCHBI O60py,ZIOBaHI/IH HC Tpe6yeTc;1.

BOHIJOCI)I U 3aJlaHuA JJIS1 3AKPENVICHUA M3YICHHOI'0O MaTEpUuaJa:

1. Moxer nu cymiectBoBath IP-agpec 228.12.22.317

! Henb3s IIpOCTO HAMpaBUTh JAHHBIE O KpaTyaifllieMy MaplIpyTy — OH O4eHb OBICTPO OKasKeTCs
Teperpy>KeHHbIM.
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2. K xakomy kiaccy otHocurcs IP-cetb 221.12.24.317?

3. Moxuo mm obOparutbes k IP-aapecy 192.168.16.2, eciu kommbroTep
HaxoauTcs B cetu 192.168.22.0?

4. MoxeTt i ObITh MapuIpyTusarop ¢ ogauM IP-anpecom?

5. Ilorpedyet i1 BBOI mpoTokona IPV6 mepexoma Ha HOBbIE KaHAJIBI CBSI3U?

OTBeTbI HA 3a1aHUA

1. la. Ho HUKaKkOMy KOHKPETHOMY KOMITBIOTEPY OH HE MOYKET MPHHAIJIC)KATH —
9TO aJapec MTUPOKOBEIIATEILHON PaCChUIKH.

2. Knacc C. Ho 3HayeHHEe 5TO MMEET TOJBbKO C TOYKH 3PEHHSI COOJIOACHUS
MPaBUIL

3. [a, ecnu ectb MapuipyT.

4. Tonbko TOKa OH HE HACTPOEH W He paboTaeT Kak mapuipytuzatop. Eciu

y YCTPOMWCTBA BCero 1 ajmpec, 0HO He MOXKET MEePEChUIaTh MAKEThI MEXKTY CETSIMH.
5. Her.

TpancnopTHbI YpOBeHb M MCTIOJIb30BaHUEe NMPOTOK0I0B T CP u UDP
Cooepoicanue memul ypoxa

Kak crnemyer u3 omnpeneneHus, CeTeBOH ypOBEHb YIPABIISIECT MMOTOKOM JTaHHBIX
MEXIy IByMs y3maMmu. Ho qaHHBIC MBI HampaBJIsieM HE TPOCTO OT OJHOT'O KOMITBIOTEpa
K IPyroMYy, a OT IPOrpaMMBbI K Iporpamme. J{J1s opraHu3amnuu B3auMOJICHCTBUS MK Ty
KOHKPETHBIMH TporpaMmamMu (T. €. OpraHW3alldd TPAHCIOpTa JaHHBIX) W
IPEYCMOTPEH MPAHCHOPMHBIU YPOBEHD .

OCHOBHBIMH ITPOTOKOIaMH 3TOro ypoBHs B creke TCP/IP sBsit0TCSA MPOTOKOJIBI
nepenaun ¢ kKoHtposem (Transmission Control Protocol, TCP) u gararpamm
noas3oBateis (User Datagramm Protocol, UDP — nepenada 63 oATBEpKACHHS ).

Jlnst maeHTHGUKAIUK MPUIIOKEHUI 00a 3TH TIPOTOKOJIa BBOAAT 00IIee OHSITHE
«opt». Peus uer He 0 Pu3NIECKON TOUKE MOAKIIOYCHUS, a O JJOTHIECKOM HOMEpE
TUTsl uAeHTUGUKAIMN TpriIokeHns. HoMmep ucmonb3yemoro mopra OyaeT 3aBHUCETh
OT BHJIa TIPHJIOKCHUS, KOTOPBIE OBIBAIOT IBYX BUIOB:

1) mpuitokeHue-cepBep — 3alyCcKaeTcs, 3aHMMAeT HEKOTOPBIA MOPT M IKIET
oOpareHuii K HeMy, IOJIy4uB oOpailieHre, o0padoTaeT ero u OTHPaBsieT OTBET;

2) TpWIOKCHHE-KIUEHT — 3aHMMaeT IIOpT IO Mepe HeoOXOIUMOCTH,
JUIst  oOpalieHus] TOJIydaeT CBOOOJHBINM TMOpT, oOpamaercs K HEKOTOPOMY

MIPUIIOKEHUIO-CEPBEPY U, TTOIIYYHUB OTBET, 3aKPbIBACT MOPT.
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[Topt (HOMEp) NpPUIIOKEHHS-CEpBEpA JIOJDKEH OBITh W3BECTEH KIIMEHTaM.
He Oynem 3a0bIBaTh, 4TO KJIMEHT U CEPBEP MOT'YT pabOTaTh HA Pa3HbBIX Y3Jax (U J1axe
B Pa3HBIX CETAX), a 3TO 3HAYUT, YTO MOPTHI CEPBEPA JOIKHBI ObITh U3BECTHBI KJIUEHTY
3apaHee.

Bce HOMepa OPTOB JeATCs Ha TpU rpymmbit (tab. 7).

Tabnuya 7
Well-known ports 0-1023 [TopTsl, 3ape3epBUPOBAHHBIC
3a cepBepaMu OINPEICICHHOIO Ha3HAYCHHSI
Registered ports 1024-49151  Tlopthl, mpeaHAa3HAYEHHBIE IJIs1 CEPBEPOB,
HO HE MMEIOIIIE 0053aTeIIbHON MTPUBSI3KH
Dynamic, private, 4915265535  TlopThl A1 PUITOKEHUN-KITMEHTOB,
ephemeral ports BBIJICIISIEMbBIE BPEMEHHO T10 3aIIPOCy

HepBaﬂ I'pyiia — 3TO TaK HA3bIBACMBIC «XOpPOIIO M3BCCTHBLIC IIOPTHD», T. €.
HOMCDPA, 3aKPCINICHHBIC 3a CCPBCPAMH, OTBCUAIOIIMMHU Ha 3alIPOCHI 110 OIIPCACIICHHBIM

npoTokoJiam (TadJ. 8).

Tabauya 8

HopTt(b1) IIporokou Ha3nauenmue

25 SMTP [IpoTokoi nepeaayu MmoYThI

53 DNS [IpoToko:n pa3zpenieHus UMeH

80 HTTP IIpoTokoa nepenauu CoaepKUMOro

web-cTpanui
110 POP3 [IpoTOoKOJI TTOTydEeHHS TTOUTHI
21,20 FTP [TpoTokon obmena (aiimamu
443 HTTPS [Tepenada Web-crpanuir 3anuieHHbBIM

(3ammdpoBaHHBIM) CIIOCOOOM

Btopass rpynma — peructpupyemble MNOPThI, MPEIHA3HAYEHHBIE IS BHOBb
pa3zpabaThIBaeMbIX WM TIEpeHACTpauBaeMbiX cepBepoB. [lopTel peructpupyrorcs
(T. €. 3aHUMAIOTCSl U HAYMHAIOT IPOCTYIIUBATHCS ) MPUIIOKEHUEM MpH 3amycke. Yacto
ATO pa3IMyHbIE CepBepbl 0a3 JaHHBIX, CHEHUATM3UPOBAHHBIE CUCTEMBl OOMEHa

(HammpuMep, BUACOKOH(EPEHIIUN) U T. TI.

! TMoxpobHee MOXHO TOCMOTpeTh Mo aapecy http://en.wikipedia.org/wiki/Well known ports wmm
obparutecss  k cranaaprylANA  (http://www.iana.org/assignments/service-names-port-numbers/service-
names-port-numbers.xml).
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TpeThs rpynna — NopThl AUHAMUYECKUE, T. €. BBIICISEMBIE 110 3aIIPOCy JI000MY
MPUIOKEHUIO BPEMEHHO. DTOT JIMAIa30H HCIOJB3YeTCs Il OOpalleHusl KIMEHTOB:
KJIMEHT 3aHUMAET MopT, o0paiaercs kK cepepy (yKkaszas, OT KAaKOro opTa 1 K KakoMy),

MIPOBOJIUT CEaHC OOMEHA U 3aKphIBAET MOPT.

TCP

[Tporokon TCP (mpoTokos KOHTPOIUPYEMOH Mepeiadr) — OCHOBHOM MPOTOKOJ
oOMeHa JaHHBIMH MeXay npuioxkenusmMu B creke TCP/IP. On mnpennasHaveH
JUIA TIepelayyl JaHHBIX, KOTOpbIE JOJDKHBI ObITh MEpEelaHbl B CTPOTO OMpEAeICHHOM
NOpSIIKE M TMPUEM KOTOPBIX JODKEH ObITh MoATBep:kaeH. [Ipu HeoOXoaumocTu OH
MOXET MOBTOPUTH MEPENavy NaHHBIX, MMOIYYEHHUE KOTOPBIX 32 YKAa3aHHOE BpEMs HE
MOATBEPANIOCH.

[Ipouienypa oOMeHa JaHHBIMHU B 3TOM MPOTOKOJIE HAYUHAETCS C COTJIACOBAHMUS
HoMepoB. KimeHT oOpamaercs kK cepBepy, BbIOpaB CiiydallHbIM 00pa30oM HavaJlbHBIM
HOMep! I TepelayM JaHHBIX OT KiMeHTa K cepepy. CepBep MOATBEpXkIaeT
TOTOBHOCTb, IIPUCHIIAsl CBOM HAYaJbHBIM HOMED JUIA MEpefadyu JaHHBIX OT cepBepa
KJIMeHTy. KiMeHT moaTBep)kIaeT MOIy4eHUE M TOJIBKO IIOCJE 3TOr0 HAYMHAETCA
OOMEH JTaHHBIMHU.

[Ipyu oOMmeHe W KIHMEHT, W cepBep M00aBISAIOT K HAYaJIbHBIM HOMEpam
KOJIMYECTBO MEPEIAHHBIX TAaHHBIX U OTCHIIAIOT C KaXKbIM IMAKETOM MOATBEPKICHUE —
CKOJIbKO JAHHBIX MEPEaHO U MOJIYy4YeHO. DTU HOMEepa MO3BOJISIIOT BBICTPOUTH BCE
MOJIyYCHHBIE IIAKEThl B BEPHYIO IMOCJIEI0BATEIBbHOCTh W ONPEIEINUTh, BCE JIU
NepelaHHbIE TAHHBIE MTOJTYYEHBI.

Eciu monmydeH makeT OaHHBIX, Meped KOTOPHIM IOKa HET HEOOXOIMMBIX
yacTell — OH BPEMEHHO «CKjajbiBaeTcsi» B Oydep. [lpu monydeHuu Hemocraroiien
yacT Becb Oydep cuuTaercs NPUHITHIM Cpa3y — IMOITOMY KpPAaTKOBPEMEHHO
CKOpPOCTb TNEepeaaun MOKET OBITh JIaXKe BBIIIE MPEAEIbHON MPOITYCKHOW CLIOCOOHOCTH
KaHaJIa.

CocrosiHrE TaHHBIX BHYTPH MAKETA MPOBEPSAETCS KOHTPOJIbHOU cymMmMou. [laker
CUMTAETCA JIOCTaBJICHHBIM, €CIM CyMMa CXOAMUTCS C KOHTPOJBHOH, B IPOTUBHOM

CJIy4ac JaHHBIC CUUTAIOTCA NCIIOPYCHHBIMU.

! Koneuno, yao6Hee 6bl GbLIO TIPOCTO HAYMHATH ¢ 0, HO B 9TOM CITydae 3I0YMBIIICHHUKY ObLIO ObI
OYEHb JIETKO MPe/ICKa3aTh HOMEpa NaKeToB IS IepexBara U MOAMEHBI.
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Takas mponeaypa ¢ TOYHBIM OTCIICKMBAHUEM IOJYYEHHBIX M OTIIPABIICHHBIX
JAHHBIX TMO3BOJISIET FApaHTHUPOBATh, YTO €CJIM JAHHbIE OYAYyT MOIY4YEHBI, TO OyAyT
NOJTy4yeHbl B IPAaBUIBHOM BHJAE, 0€3 MOTEpbh M MEPECTABICHHBIX KYCKOB. Takum

o0pa3oM nepearoT MoYTy, WUTIOCTPALUU, CTPAHUIIBI, (DANITBI U T. II.

UDP

[Ipu Bcex nocronHcTBax nporokoia TCP, oH TpeOyeT JOBOJIBHO 3HAYUTENbHBIX
3aTpaT M TpU TOJATOTOBKE M OTIpaBKE JNaHHbIX (Hampumep, Oydep oOmeHa),
U TIpH TIepeaue — Kak MUHUMYM TpH MaKeTa TepeaaroTcs MOJTHOCThIO 0€3 peanbHbBIX
JAHHBIX, TOJBKO IS COrTIACOBAHUS COSAMHEHMUS.

Kpome Toro, TCP TpeGyer, 4ToOBI Mmojydaresib MOATBEPAUI IMOIyYEHHE, a
OTIIPABUTEIb 32 ITUM CJIEIHIL.

B Ttex cmydasx, korma Bcs mpoleaypa oOMeHa NpeaycMaTpuBaeT Majoe
KOJIMYECTBO JAHHBIX HJIM KOTJla MOJIydeHHE HEBO3MOXKHO MOATBEPAUTH M3-32 OUYCHB
OONBIIOTO  KOJNWYECTBA  yYACTHUKOB  (HampuMep, MaccoBas  pacCchUika —
IP-TeneBuneHne), MpUMEHSIOT MPOTOKO JaTtarpamMm nosas3oBaress — UDP.

[Tporokon UDP He npenycmaTpuBaeT B CBOMX AaTarpaMMax HUKaKUX yKa3aHUU
HAa HOMEp B OOIIEH MOCIeN0BaTEIBHOCTH, HE MMEET MPOLEAYPhl COTJIACOBAHUS U
(baKkTUYECKH TONBKO MepenaeT GparMeHT NaHHBIX OT OJHOM MPOTPaMMBbI K IPYTOH.

[1eI0CTHOCTh JTaHHBIX KOHTPOJHUPYETCS C IMOMOIIBIO KOHTPOJBHOW CYMMBI
aHaJOrUH4HO NpoTokony TCP, HO HUKaKOW MOBTOPHOM Mepesauu He MPETyCMOTPEHO.

[Iporokon UDP 3nauntensHO npoiie u TpedyeT ropasao MEHbIIE pecypcoB, HO
NOPSAOK M JJOCTaBKY HUKaK He rapantupyeT. PasHuiy Mmexay Hum u mpotokosiom TCP
MOXXHO omucath a”amorueii: TCP — 3To 3aka3HOe NTHCHBMO C YBEIOMIICHUEM
o nocraBke, a UDP — nouroBast OTKpBITKA.

[Tporokon UDP ucnons3yercst B cuctreme DNS, B cucremax IP-teneBunenus, B
UTPOBBIX CUCTEMax, Mpu (HaiiJIoBOM OOMEHE.

Crout oOparutrh BHUMaHue, 4To Homepa moptoB y TCP u UDP wumeror
(dopMaIbHO J1Ba Pa3HbIX AMAla3oHa, HO B PEAJbHOCTU CTApAIOTCs MOAAEPKUBATH

cooTBeTcTBHE (Harpumep, mopt Ne 53 — ciy:x6a DNS).

Bonipocs! A5 3akpenieHus1 M3Y4eHHOr 0 MaTepuaJia
1. Ilpu mpoBepke mnomydeHHoro 1CP-makera OOHApY)KEHO pPaCcXOXKICHHE
KOHTPOJLHOW CYyMMBI C TIOTy4€HHBIMU JaHHBIMU. Kak BBl cunTaere, 3T0 03HA4YaEeT, UTO

MOBPCKJACH TOJIBKO 3aroJIOBOK WJIM, BOBMOXXHO, 1 CaMU )IaHHBIe?
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2. OnHa mporpaMma, Kaxk IpaBuIIo, 3aHUMAET BO BpeMsi pabothl 1Ba TCP-nopra.
Moxer nu Ha onHOM MammHe paborath Oonee 40 000 cereBbIX MNPHUIIOKEHUN
(pu yCIIOBUH, YTO aIlllapaTHBIX PECYPCOB IOCTATOYHO)?

3. ObecrnieunBaer yu npotokon [CP rapaHTUPOBaHHYIO CKOPOCTH JOCTaBKH
JTAaHHBIX ?

4. Moryr 11 Ha OAHOW MallMHE padoTaTh MPUIIOKEHHE, 3aHUMAIOIIee MOPT
TCP 80, u npunoxxenue, 3anumatoiee nopt UDP 807

5. Kako¥i mpoTOKOJI TPAaHCIIOPTHOTO YPOBHS JIYYIIIE TOIXOIUT JJIsI TIPOTPaMMBbI

obMeHa KOPOTKHMH COO6HICHI/ISIMI/I B JIOKQJILHOM ceTh?

OTBeThI HA BONPOCHI

1. BO3MOXHO, TMOBpEXJEHbl W CaMd JaHHbIE — KOHTPOJIbHAs CyMMa
PacCCUUTHIBAETCA IO BCEM CII0BAaM I1aKeTa, BKJIIOYAs 3arojJ0BOK U TaHHBIE.

2. Tonpko mpu HamMuuu HeckoNMbKkux |IP-agpecoB u GyHKIMI omepalnoHHON
CUCTEMBI, MO3BOJIIIOIIEH pacnpenenarb Takue pecypcbl. Ha onnom IP-agpece 3to
HEBO3MOKHO.

3. Her. Ilporokon mnpeaycMarpuBaer oOpaOOTKy 3aJ€pKE€K U TMOBTOPHYIO
NIEPECHIIIKY — HEJIb3sl IPU TAaKUX YCIOBUSAX ITApaHTUPOBATH CKOPOCTb.

4. Jla, MOTYT.

5.UDP - coobmiennsi MajieHbKHE, BEpPOSITHOCTH IOTEPH OYEHb HHU3Kasl.
[TpoBepsiTh nOCTaBKy (€cid 3TO HEOOXOAMMO) MOXHO IPOTOKOJOM MPHUKIAIHOTO

YPOBHSL.

IpukjagHoi YpOBEeHb WIM CEPBUCHI CETH

Cooepoicanue membl ypoKa

Ha mpuknagHoM ypoBHE HCIIONB3YETCS caMOe OOJIBIIOE  KOJUYECTBO
pa3HOOOpa3HBIX MPWJIOKEHUH W MPOTOKOJIOB. MIMEHHO K 3TOMY YPOBHIO OTHOCSITCS
MPOrPaMMBbI, C KOTOPBIMH HEMOCPEACTBEHHO paboTaeT MOJb30BaTellb, U HMEHHO
Ha 3TOM YPOBHE IIPOrPaMMBbl OMNEPUPYIOT OCMBICIICHHBIMHA YacTSIMHU JaHHBIX —
COOOIIECHUSIMH.

OcHOBHas IIeNb OTUX TPUIOKEHUNW — OOCTY)KMBaHHUE HEMOCPEICTBEHHBIX
MPAKTUYECKUX 3a71a4 MMOJIh30BaTENICH, TOITOMY pAaCCMATPUBAIOT ATH MPUIIOKEHHUS KaK
cemeevle cepeucbl (cayacOvl) — KOMIUIGKCHI TpOrpaMM I pEIICHUs
MOJIL30BATENILCKUX 3a71a4, OOMEHUBAIOIINXCS MEXIY COO0N TaHHBIMU MO HEKOTOPHIM

MPOTOKOJIAM.
53



CyiiecTByeT JBa OCHOBHBIX IMOJIXOJla K OpraHW3alldd CETEBOTO CEpPBHCA,
KOTOpBIE HA3bIBAIOTCSI APXUTEKTYPOH CETEBBIX MPUIOKEHUM:

1) kauemm-cepeepnas — apxumekmypa, — KOTAa  TPOTPaMMbl  JEJSATCS
Ha KJIMEHTCKHE (HEMOCPEICTBEHHO pabOoTaoNIMe C IMOJh30BATEISIMU) U CEPBEPHBIC
(oOpabartpIBaromue  3ampochl  OT  KJIMEHTOB, HO HE  HMMCKIIUE  CBOETO
MOJIb30BaTeNIbCKOro mHTepdeiica). Kak mpaBuio, cepBepHOe NMPHUIIOKECHUE XPaHUT U
HaKaruiiBaeT OOJIBIIYIO YacTh JAHHBIX, a KIMEHTHI MOIYYaloT TOJIBKO PEe3yIbTaT MX
00paboTKH;

2) pacnpedenennas apxumekmypd, KOTJa YYaCTHUKH JEJST BBIMOJHCHHUE
3aJa4d Ha 4YacTH, W KXl BBIMOJHAET CBOK 4YacTh pabOThl, OOMEHUBAsICh
uHpopMaIMel ¢ ocTalbHBIMU. TakoW 4YacThl0 MOTYT OBITH TIPOCTO JaHHBIE
(pactipenenenHble 0a3bl JaHHBIX, (AI00OMEHHBIC CUCTEMBI M T. 1.), Pa3IUdHBIC
BBIYHCIICHUS (HampuUMep, MOWCK KIFOUeH JJII OICHKH CTOMKOCTH IMHM(POB, MOUCK
CII0CO0OB YKIJIaJIKK OCJIKOB U T. 1.), Iepeaada TaHHBIX ayHu0- U BUI€0-00MEeHa (CepBUC
Skype) u . 1.

Crout oOpaTUTh BHHMaHHWE, YTO W KJIHMEHT, M CEpBEp — MporpamMMbl. Yacto
CEpBEPOM HA3bIBAIOT KOMIIBIOTEp, TMPEIHA3HAYCHHBIA JUIsI pabOThI MPUIIOKEHUH -
CepBEpOB, W OTO TyTaeT JIOACH — TPYAHO, HANpUMEpP, TMPEACTaBUTh, YTO
Ha 00BIYHOM pabouel CTaHIIMU MOXKHO 3aIyCTUTh CEPBEp.

Ha ocHoBe »Toro momxoma 24 oktsa06ps 1995 r. denepanbHbBIM COBETOM
10 ceTsiM® OBLIO IIPHHATO ONPEETIEHUE eOUHOI cemesoil cpedvt Hnmepnem:

«DenepalibHBIA COBET IO CETSM YTBEPKIACT HIDKEYKa3aHHOE BBICKA3bIBaHUE,
KaK TaKkoe, KOTOPOE BBIpaKkaeT ompeneneHne tepmuaa «aTeprae.

«HTEepHET)» OmpeneseT MIodaTbHYI0 HHPOPMAITMOHHYIO CUCTEMY, KOTOPAS:

(D) stBnsIeTCS TIOTMYECKU B3aUMOCBS3aHHOM €TMHBIM aIPECHBIM IMPOCTPAHCTBOM,
KoTopoe Oasupyercss Ha uHTepHeT-iporokoie (IP) wmm  ero  Oymymmx
pactmpeHusx / CIenyroInX BEPCHsX;

(IT) cnocobna momNEepPKUBATh KOMMYHUKAIIMU IYTEM HCIIOJIb30BaHUS
CEeMENCTBa MPOTOKOJIOB: MPOTOKOJA YIpaBICHUS TMepeaadeil/ MHTepHEeT-IPOTOKOIIA
(TCP/IP) mnmm ero (cemelicTBa) OyayIIUX pacIIMPEHHUN/CICAYIONIUX BEPCUH, W/WIIN

npyrux [P-COBMECTUMBIX ITPOTOKOJIOB;

'FNC (Federal Networking Council — ®eepanbHblii COBET MO CETSIM) — OPraHU3allis, OTBETCTBEHHAS

3a yIOBJICTBOPEHHE CETEBBIX MOTpeOHOCTElN (heaepanbHbix areHTcTB CIIIA.
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(ITII) mpemocTaBnsieT, UCHONAB3YET WM JENAaeT JOCTYMHBIMHU, MyOJMYHO WU
MEPCOHATBHO, BBICOKOYPOBHEBBIE CEPBUCHI, KOTOPHIE HAJIO)KEHBI HA OMTMCAHHBIEY .

OTuUM ompenercHuEM MbI U OyJIeM I0JIb30BaThCS B JATbHEHIIIEM.

MBI paccMOTPUM HECKOJBKO CETEBBIX CIIYXO, 0€3 MCIOIb30BaHUSI KOTOPBIX

paboTa ¢ ceTbio ceiiuac PakTUYECKU HEBO3MOKHA.

Domain Name System (DNS)

Kak Obu10 ckazaHo paHee, nmepeaaya JaHHbIX MEXKAY Y3J1aMU B CETU BEJETCS 110
npotokony |IP, B koTopom i TOMCKa U HIECHTU(PUKALMH KOMIIBIOTEPOB
UCTOJNB3YIOTCSL uucioBble anapeca (u3 4 wmm 32 6Gaitt). Ho momsam, koTopbie
MOJIB3YIOTCSL CEeTSMH, OMHMpaThcsi B paboTe HAa Takue aapeca 3aTPyIHUTEIBHO,
MOCKOJIbKY MX OY€Hb MHOI0, YMCJIa HUKAaK HE OTPa)karoT JAOCTYIHBIE HA 3TUX Y3J1ax
PECYPCBHI, a 3TO 3HAYUT, YTO UX TPYIHO 3alIOMUHATh.

M3HayaibHO aJMUHUCTPATOPBl IMPOCTO BEJIW CIMCOK Y3I0B!, B KOTOPOM
nepeyncisiich UMeHa u IP-ajgpeca, COOTBETCTBYIOIINE ITUM Y3J1aM.

Co BpeMeHEM CHHCOK CTaJl Ype3MEPHO OOJIBIINM, OOHOBJISITh €0 CTAJIO TPYIHO
(xak, HapuUMep, OTPA3UTh U3MEHEHUS, CAeJIaHHbIE OIHOBPEMEHHO B 3—4 mecTax?), u
HOSIBUJIOCH HECKOJIBKO 33/1a4, KOTOPbIE TAKUM CIUCKOM HE PEIlajiiCh, HAaIpUMep: Kak
HAlTH y3el HE MO0 MMEHH, a Mo Tpebyemol yciyre; Kak ONpeaelnTh, KTO MOXKET
OPUHATH TUChbMA JJII TIOYTOBOTO OTJICICHHUS, €CIM K HeMY OTHOCHUTCS HECKOJIBKO
Y3JI0B.

Jns pemeHust 3TUX 3a1a4 Oblla cO37aHa CIHEIUalbHAs CIy)K0a JTOMEHHOTO
umenoBanus — Domain Name System (DNS).

OcHOBOI1 pabOTBI ATOM CITy>KOBbI SIBJISIETCS POCTPAHCTBO UMEH, T. €. HAOOP BCEX
BO3MOXKHBIX MMeH. VIMeHa 00BeIUHSAIOTCS B UMEHOBAaHHBIE JIOTUYECKUE TPYIIBI —
oomenwl. VIMs1 TOMEHA MOXKET BKIJIIOYaTh B ceOst oT 2 10 57 OONbIIMX U MaJbIX
JATUHCKUX OykB2, 1udpel u geduc. VMg JOMEHa HE MOKET HAYMHATHCSA WIIH
3aKaHYMBATHCS AEPHCOM U COAEpkKAaTh JIBa Aeduca MOAPs.

Cuutaercs, 4TO BCE BO3MOXKHBIE MMEHA BXOJAT B KOPHeBOU OoMeH, KOTOPBIN
o0o3Havaercs «.». s ymobctBa 3TOT nAoMeH aensaT. llepBwlii ypoBeHb NeneHUs

(IoMEHBI TEpBOrO YpOBHS) BBIAENSETCA IO JBYM OCHOBHBIM KPUTEPUSM:

! Maiin hosts — obimenpuHsATOE Ha3BaHKE, IPUMEHSETCS 10 CUX TIOP.
? JloMeHHbIE IMEHA C HCTIOTb30BaHIEM CHMBOJIOB HAIMOHAIBHBIX a71()aBHTOB MPEeoOpasyoTCs B TAKHE
HMCHA 110 ClICHHAJIBHBIM IIpaBUJIaM.

55



0 NPHUHAIIEKHOCTH K CTpaHe! WiM 1o poay AeATeNbHOCTH. B MMeHax JIOMEHOB
MIEPBOr0 YPOBHS MOXKET OBITH OT 2 10 6 CHMBOJIOB.

BHyTpH Ka)XX70ro0 Takoro JOMEHa, B CBOIO OU€pe/ib, BBIICISIOT O0jee MEJIKUe
Ipynmnsl — JOMEHBI BTOPOTO YpOBHSA. Yame BCEro 3TO COKpAIICHHBIC Ha3BaHUS
OpraHMu3aIuil WIK TOPrOBBIX MApOK. BHYTpH HHUX TOXE€ MOXXHO BBIICIUTH TPYMIBI —
TPEThETr0 YPOBHA W T. A. Ha mpakTuke, neneHue OOJbIIe 4eM B TPU Iara JejiaeTcs
YPE3BBIYANHO PENKO.

Kaxaprii momeH, Kak ObUTIO YKa3aHO B OMPEICICHUH, COCTOUT U3 UMEH. Y 3IIbI,
KOTOpbIe HEOOXOIUMO HaXOAUTh, MOJYYal0T MMEHA YaIlle BCEro UCXOs U3 Ha3BaHUU
3aITyIICHHBIX HA HUX CEPBUCOB, HAIIPUMEDP — WWW.

C TeXHMYeCKON TOYKM 3pEHHs, OCHOBHAs 3aj7ada, KOTOPYIO peIIaeT Ciyxkda
DNS, — ato paspewenue umen, T. e. mouck IP-ampeca mo mmeHu (W, BO3ZMOXKHO,
cinyx0e). OcHoBa pemieHUs 3TOM 3afauM — pacrpeserneHHas 0a3za naHHbIX. basza

JaHHBIX COCTOUT U3 3an1/1ce171, B KOTOPBIX YKa3bIBACTCS HMI, TI/II'I2

U JTaHHBIE
(manpumep, IP-ampec). ba3a maHHbIX ToJIeJIeHA HA 30Hbl — YYAaCTKU MPOCTPAHCTBA
MMEH, COOpaHHbIE B €IMHOM YacTH C OOIIUM YIpaBJICHUEM. 30Ha MOXET COJACPKATh
CCBUJIKM Ha JIPYrye 30HbI, HAIpUMeEp: 30Ha U (DaKTUYECKU COCTOUT U3 CCHUIOK Ha 30HBI
JIOMEHOB BTOPOT'O YPOBHSI.

O6ecnieunBaroT pabOTy 30H U BBITIOJHEHHE orepariuu paspemenus umen DNS-
cepBepbl. UTOOBI 00ecneunTh YCTOMYMBYIO pabOTy Ka)KIOW 30HBI, OJUH W3 HHUX
CUMTACTCA TJABHBIM (MEPBUYHBIM) W TPU HEOOXOAMMOCTH MOXKET CYIIECTBOBATH
HECKOJIbKO BTOPUYHBIX CEPBEPOB JUIsl paclpelesieHuss Harpy3kd U oOecreyeHus
paboThl IPY OTKA3€ WJIM BPEMEHHOM HEIOCTYIHOCTH IepBUUHOro®. CepBep MOXKET U
HE UMETh COOCTBEHHOMN 30HBI, a TOJILKO BBITIOTHSITH Pa3peIIeHne UMEH.

Kaxnapiii kimueHt, ucnonb3ytomuid cinyk0y DNS, nomkeH uMerh JgaHHBIE
o «cBoem» DNS-cepsepe, T. e. ero IP-anpec. KnueHT HampaBiser cepBepy 3ampoc
Ha paspernieHre uMeHu. CepBep UIIET UM B CBoel 30HE (eciu oOpaliieH!e BHITTOJIHEHO
K Hel) uwiaum B HakoruieHHOM Oydepe. Eciu 3amucu HeT, TO cepBep oOparaercs
Ha YpPOBEHb BBIIIE, T. €. K CEpBEpY MpoBaijepa WU, BHICTyNasi KaK KIMEHT, UIIET

cepBep HY)KHOHM 30HBI. OH MOXKET 0OpaTUTHCS K CEPBEPY 30HBI BTOPOI'O YPOBHS WJIU

! Mo knaccuduxatopy OOH.

2 Hanpumep: A — agpec, MX — moutossiit cepep, SRV — moctynnsiii cepsuc, NS — cepep nmen
u Jp.

3 Ilns moMena B 30He U CYIIECTBOBAHHE MHHHMYM OJJHOTO BTOPHYHOTO CepBepa B Apyroii IP-cetn —
00s13aTeNbHOE TEXHUYECKOE TpeOOBaHuUE.
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MIEPBOTO U MOJIYYUTh OT HUX CCHIIKY Ha HY)KHBIN CepBep UMEH WUJIU COOOIIEHUE O TOM,
YTO TAKOTO JOMeHa He cymiecTtByeT. Ecnu uMs HaliieHO, TO €ro cooOIaroT
KIIUCHTY.

KopHeByI0 30HY (HOMEH «.») HMOAJEPKUBAIOT 12 HE3aBUCHMBIX OIEPATOPOB?,
pacIpeIeIeHHBIX 110 BceMy MUPY. TakuM o0pa3oM obecreurBaeTcsl pacipe/ie/ieHue
Harpy3kd W HaJSKHOCTb PabOTHI BCel cHCcTeMbl. lIMeHa TOMEHOB MEPBOTO YPOBHS
peructpupytorcst MexxayHapoaHoi opranm3anueir ICANN, octanbHBIX TOMEHOB —
PETUCTPaTOpaMu? WM BIIAIEILIAMU 30H.

Cayx6a DNS no3Bosser:

— perucTpupoBaTh HMMEHA B PAa3HBIX YAaCTAX 0a3bl JTAHHBIX HE3aBUCHUMO
OT OCTaJIbHBIX;

— JaBaTh HECKOJIBKO HWMEH OJHOMY Y311y, HampuMmep, Ui TOIISPKKHU
HECKOJILKHUX CalTOB,;

— pEerucTpupoBaTh  HECKOJIbKO IP-ampecoB st OomHOrO  MMEHM  —
JUISL pacTpe/iesIeHUs] Harpy3Ku;

— HAXOAWTh aapec Mo (PyHKIHMH, HAMpPUMEp ITOYTOBBINM CEepBEp 3aJaHHOTO
JIOMEHa.

Paborate 6e3 cinyx06b1 DNS B o0benuHeHHO# cpene MHTepHET MOXXHO, HO
Ype3BBIYAHO 3aTPYAHUTEIBLHO. Llenbrid psix ciryk0 0e3 ee yJacTusi COBCEM HE MOTYT

paboTaTh.

JIEKTPOHHAA M0YTA

CepBuUC 3JEKTPOHHOM IMOYTHI — CaMblid CTAapblii M3 CYIIECTBYIOIIUX CETEBBIX
CepBUCOB. VIMEHHO OH cTalm camMbplM IEPBBIM HACTOSAIIMM CETEBBIM CEPBHCOM,
BO3HUKIIHNM MPAKTUYECKHU Cpa3y MOCIIE MOSBICHUS CETEN.

M3HavyabHO cepBUC OBLI MOCTPOEH Ha YXE CYIIECTBOBABIIEH MpPOTrpaMMe —
cucTeMe OOMEeHa COOOLIEHUSIMH B TEPMUHAIBHOM KoOMIUIeKce. [ Toro 4toOmbI
COTPYAHMKH pPa3HBIX CMEH BBIYMCIUTEIBHOTO LEHTPAa MOIJIM OOMEHUBATHCA
COOOILIEHUSIMH, ObUT CO3/1aH OOIIMI KaTaJlor, B KOTOPOM KaX bl COTPYIHUK MOJTYyYUIT
CBOM MOJKATAJIOr (MMOYTOBBIN SAIUK). [[71s1 pasmerieHuss u 4yTeHus: COOOIIeHHI Oblia
CO3/1aHa POrpaMma, KOTopasi o3BOJIsIa IPOCMOTPETh COOOIIEHHUSI B CBOEM pasJiesie

Y TIOJIOXKHUTH COOOIIIeHUE B BUC daiiya B 4ei-To pa3ie.

! http://root-servers.org/
2 Jlnst ToMeHa U TJIaBHBIM PErMCTPaTOpoM sIBIIseTcs ru-center, http://www.nic.ru.
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C nosiBnenuemM ceteit Obula pa3paboTaHa JIONMOJHUTEIbHAS IPOrpaMMa — areHT
nocraBku moutel (MTA, Mai ITransfer Agent), koTopas mo3BojsIa HE MPOCTO
MOJIOKUTh COOOIIEHUS B TAaNKy, a OTHIpPaBUTh HMX HAa YAAJCHHYI0 MAaIluHYy
C QHAJIOTUYHOM CUCTEMOM MOYTOBBIX SIIIIUKOB.

Enununeit oOMeHa TaHHBIMU B TaKOM CHCTEME CTalld (M OCTAIOTCS JIO CHUX IIOP)
MMChbMa, a aJIpeC MX JOCTAaBKH COCTOUT W3 JIBYX YACTEH: ajgpeca IMOYTOBOTO SITUKA U
HA3BaHMS TTOYTOBOTO OTCICHHUS.

Co BpeMEHEM MOSIBUIIOCHh MHOXKECTBO Pa3IMIHBIX IIPOTOKOJIOB 0OMEHA TTOYTOM.
OCHOBHBIM U3 HHX SIBJISIETCS OJTMH U3 MPOTOKOJIOB, Bomeamux B ctek 1CP/IP, — SMTP
(Simple Mail Transfer Protocol — mpoctoit mpoToko:I epeaadn movTH).

DTOT MPOTOKOJ MPUMEHSETCS JJIsl OTIPABKU TTOYTOBBIX COOOIICHUH, B KAUECTBE
TPAHCTIOPTHOTO MPOTOKOJIA UCTIONIB3yeTCst TpoTokon TCP, cepBep mis mpremMa moyThI
10 3TOMY MTPOTOKOJY UMEET CTaHIAPTHBINA HOMED — 25.

[ToutoBoe coobmieHre B paMKax 3TOr0 MPOTOKOJA MPEACTABISIET COOOM TEKCT
(OCKOJIBKY ~ MPOTOKOJ  pa3pabarblBaJICS JJii CUTyalldd, KOrjga WM  MOT
BOCTIOJIE30BAThCS UYEJOBEK O€3 TOYTOBOM MpOTrpaMMbl). TEKCT COCTOUT W3 JBYX
yacTel — 3arojioBKa, OMUCHIBAIOIIETO COOOIIeHUs HAaOOpoM ToJiel (0T KOro, Komy,
KOT'JIa, Ha KaKylo TeMY U T. 11.), ¥ TeJla MIChMa.

Teno mnmceMa TOXKE TMPEACTABISAIO COOOM TEKCT, 4YTO TpeOOBaJIo Mepen
OTIIPaBKOW OMHAPHBIX (HalJIOB TPOBECTH WX CHENHUAIBLHYIO 00pabOTKY — C TTIOMOIIBIO
CTEIUATBHON KOJUPOBKH MPEBPATUTH UX B TEKCT.

Co BpeMeHeM, JUTsl TOTO YTOOBI MOKHO OBLTO OTIPABIISITH B MUChMaX BIOKEHUS,
a TaK)Ke HMCIOJIb30BaTh B MUChMAaxX HE TOJHKO TEKCT HA AHTJIMMCKOM SI3BIKE, OBLI
pa3paboTaH CHElUaNbHBI  CTaHAApPT, MO3BOJSIONIMNA COCTaBUTh COOOIICHHE
U3 HeCKOJbKMX 4yactei: Multipurpose Internet Mail Extensions (MIME,
MHOTOIIe/IeBbI€ paciipeHuss MHTepHEeT-OYThI). DTOT CTaHJAPT MO3BOJISIET COCTABUTh
MUChMO M3 HECKOJBKHUX PA3HOPOJIHBIX YACTEW, OMKCAaB WX HA3BaHUA, THI U CIOCOO
npencrapienus. CTaHmapT okazajics YAOOHBIM M ceiluac MPUMEHSETCS U B JAPYTUX
cUCTeMaXx.

OTnpaBka mo4TOBOr0 cO00IIeHus 10 MpoToKoy SMTP BeINONHSAETCS areHTOM
JIOCTaBKH, KOTOpHIN 3ampamuBaeT ciiy’)k0y DNS o cepBepe mouToOBOro OTAEICHHS,
nocJie yero npoOyet cBsa3aTbest ¢ MTA 3Toro oteeHus U nepeaatb CooOIeHHE.

[IpoTrokon He TpeOyeT MPOBOAUTH KaKyHO-TMOO TPOBEPKY TMPHU OTIIPAaBKE H

IMpHUEME, IOOTOMY (bOpMaJIBHO B MUCbMC MOKHO HaIlMCaTb 4TO YIrOJHO, B HaCTHOCTHU
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B 3arojioBke mnucbma. COBpeMEHHBIE MOYTOBBIE OTIEIECHUS IMPOCAT IMOJb30BATENS
MPEJICTAaBUTHCSI TOJBKO TPHU OTIIPaBKE 4Yepe3 HUX IMHCEM, HO HE MNpPHU MOTYyYCHUHU
MUChMA.

[Iporokon SMTP mo3Bonser OTHpaBUTh MHCHMO, HO HE TMPEAOCTaBISET
BO3MOKHOCTEH IPOCMOTPETh COJEPKUMOE CBOETO MOYTOBOrO SIIMKA, HE HMes
HETMOCPEICTBEHHOTO JJOCTYMA K KaTtayiory ¢ moutoil. [loaTomy B mape ¢ mpoToKoJIoM
SMTP mnpumeHnsiercs Kak MUHUMYM OJMH W3 MPOTOKOJIOB JOCTYIa K IMOYTOBOMY
suky. Yame Bcero ato mporokon POP3 (Post Office Protocol 3 — mpotokon
OYTOBOrO oTaeiacHus Bepcuu 3: npoTtokoia TCP, mopr 110) wm IMAP 4 (Internet
Mail Access Protocol — mpoTokos jocTyna K MHTEPHET-IIOYTE BEPCHH 4. MPOTOKOJ
TCP, nopt 143 wimu 993), KOoTOpbIEe MO3BOJSIOT MPOCMOTPETh COJAEPKHUMOE CBOETO
MOYTOBOTO SIIIHKA.

CymecTBeHHOW MpoOIeMOoil B pabOTe CHCTEMBI DJICKTPOHHOU MOYTHI SBIISCTCS
HEe)KeJaTellbHasl AJIEKTPOHHAs TI0YTa pa3Horo (B OCHOBHOM, PEKIIAMHOTO) XapakTepa,
KoTOpas nmonyunia HazBanne SPAM. Bo3M0KHOCTb CpaBHUTENBHO JICIIEBO Pa30CiaTh
cOOOIIeHNe MO JecsATKaM MHJUTMOHOB aJIpecOB IMpHUBENa K TOMY, YTO, HECMOTPS
Ha SIBHOE MPOTHBOJEHCTBHE W HEIOBOJBHCTBO IMOJNB30BATENCH M aJIMUHHUCTPATOPOB,
JaXXe MaJlol JOJM «YCHENIHBIX» COOOIIEHUN TaKOoro pojAa JOCTATOYHO, UTOOBI
OKYITUTH PACCHUIKY.

Jlist 6OpsOBI ¢ TAKMMH COOOILEHUSMU TPUMEHSIOT pa3indHble GUILTPEIL. DTO
CYIIECTBEHHO 3aMeJJIsieT 00paboTKy COOOIICHH, MPUBOAUT K JIMIIHEMY Tpauky u
uHoraa — motepsaM. K cokajeHuio, B HACTOSIIMA MOMEHT 1O pPa3HBIM OILIEHKaM
IPUMEPHO MOJIOBHHA BCEX MEPECHUIAEMBIX COOOIIEHUHN — CTIaM.

Paccpinka cooOmieHnii 4acTo BeleTCsl ¢ MOACTaBHBIX KOMITBIOTEPOB, KOTOPbHIE
37I0YMBIIIICHHUKH 3aXBaThIBAIOT C MOMOIIBI0 POTPaMM — «CETEBBIX YEpPBEH», UTO
3aTPyAHSIET WX TMOMUMKY M JOKa3aTelbCTBO (aKkTa pacChUIKU. bBOIBIIMHCTBO
IpOBaiiIEpOB MO 3TOM NPUYMHE OYEHBb IMOJO3PUTEIBHO OTHOCATCA K HCXOMASIIEMY
MOYTOBOMY TpauKy U3 CBOMX CETEH.

HecmoTpst Ha MHOTOUMCIIEHHbIE HEJOCTATKU, 3JIEKTPOHHAS MTOYTa — OCHOBHOM
CepBHUC AJi1 OOMEHa MHJMBHUYaJIbHBIMU COOOIICHUSMH. AJPEC 3JIEKTPOHHOU MOYTHI
4acTO UrpaeT pojib JUYHOIO ajipeca-uaeHTudukaropa npu padore B cpene MHTepHer.
VYka3bIBasi IMUHBIA apec Ha Pa3IUYHBIX pecypcax, HEOOXOJUMO OHUMATh, YTO OH

MOXKET OBITh MCIIOJIB30BaH ISl COOpa U MorcKa Beeld MHGOPMAITUK O Bac JIMYHO.

! HekoTopsle aaropuTMb! yIIOMHHAIOTCS B paszieNie HHTEUIEKTyalnbHOi 06paboTKH TeKCTa.
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Cayxoa World Wide Web

Cnyx6a Bcemupnoit maytunbsl Obuia paspadorana B CERN (EBponeiickuii
COBET IO SJEPHBIM HCCIEAOBAHUSM) JUIS OINEPATUBHOW IyOJIMKAIlMU CTaTel,
MOCBSIIIICHHBIX HAYYHBIM UCCIICIOBAHUSM.

KimtoueBbiM B pabore 3TOM CIIyKObI SIBJISIETCSI  CIIOCOO  MPEACTABJICHMUS
uHpopMalii B BHJE (PParMEHTOB, CBA3AHHBIX MEXIy COOOH HampaBICHUSIMU
nepexozaa.

Takoe mpencraBieHre CyIIECTBOBAJIO 33J0JIr0 A0 €ro MPUMEHEHUs B CETIX U
HOCUT Ha3BaHHUE 2unepmexkcmosas napaouema TPeACTaBIeHUsS WH(GOPMAIUK.
['uneprekcToM Takylo CTPYKTYpPY Ha3bIBalOT MOTOMY, YTO OHA IO3BOJISIET CO31aTh
JIOKYMEHT, KOTOPbI MOXXHO YUTaTh HE TOJHKO JIMHEWHO OT Hayaja K KOHILY, HO U
10 CBOCH COOCTBEHHOMN TPaeKTOPHHU.

Texnuueckyto  OCHOBY  CIHYXOBI ~ COCTaBIAIOT  CEPBEPHI,  KOTOpPHIE
10 3arpocy BBIIAIOT (ParMeHThl, — WED-cepBepbl W MPOrpaMMBbI MPOCMOTPa —
web-opaysepsbi.

OcHoBHbiM BugoM ¢parmentoB B WWW-cinyxbe SBISIOTCS CTpaHUIIBI —
TEKCTOBbIE MOJYJIH, COJEpKaIIhe yKa3aHus 00 OTOOpakeHHU. YKa3aHus O crocode
OTOOPaXKEHUSI CTPAHUIl JENAI0TCsl Ha CIelUallbHOM si3bike paszmeTku — Hyper Text
Markup Language.

Jlornyuecku eIMHbBIE COBOKYITHOCTH CTPaHUI] HA3bIBAIOT caiiTamu. Yarie Bcero
CalT OOBEIUHSIET CTPAHUIIBI OOIIIM UMEHEM U CITIOCOOOM 0(hOPMIICHUS.

Crout 0co00 3aMETHUTb, YTO CEPBEP BbLAAET (parMeHT, HO HE 00S3aTENbHO 3TOT
(bparMeHT NOKEeH XpaHUThCS B Buie (aiina. YacTo 3ampoc — 3TO TOJBKO CCHUIKA
Ha MPOrpaMmy, KOTopasi 3alyCKaeTCsl U TOTOBUT 3TOT (hparMeHT, HalipuMep, Ha OCHOBE
JTAHHBIX U3 KaKON-TMO0 0a3bl JaHHBIX.

Taxast BO3MOXXHOCTH TIO3BOJIIET UCTIONB30BaTh Cinyx0y WWW kak unTepdeiic
JUIS JOCTyNa K CaMbIM Pa3IMYHBIM JIaHHBIM — TJIaBHOE, YTOOBI JIOTUYECKH BCE
CBOJIMJIOCH K HA0OpY CTpaHUL, OTOOPaKaeMbIX Ha SKpaHe.

Jns  peanu3anyii  TOTO WM HWHOTO (PYHKIIMOHAIA C TOMOIIBIO 3TUX
BO3MOXKHOCTEH CO3/Ial0T CIICIUaIM3UPOBAHHBIC CPEACTBA IeHepaluu Web-cTpaHuil,
NONy4YuBININEe Ha3zBaHue Web-npunoowcenue. \Web-nmpunoxenue cocrout w3 aByx
OCHOBHBIX YacTeH — CEpBEPHOH (T. €. MPUJIOKEHUH, pabOTAIOIUX Ha CTOPOHE CEPBEPA)

U KJIMEHTCKOM, paboTarolieil B Opay3epe mojib30BaTelIs.
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B o0oux ciydasx 00paOOTKOM TaHHBIX Yallle BCEr0 3aHUMArOTCSl HE TPOrpaMMBbl
B OMHapHOM KOJile, OpPUEHTUPOBAHHBIE HA  HCIOJHEHUE  MPOLECCOPOM
0€3 MOCPEeTHNKOB, a HAOOPHI YKa3aHUN UHTEPIIPETATOPY — CYEHAPUU.

OcoOeHHOCTh 3TOM CIIY’)KOBI — BO3MOXKHOCTH CChUIAThCS M3 (hparmMeHTa
Ha JI00ble Ipyrue 0ObEKThI, B TOM YHUCIIE PACIONOKEHHBIE Ha IPYTUX y3/ax U IPYTUx
caiftax. Jlyis Toro 4toObl 00ECHEYUTh TaKWe CChUIKM, ObUI pa3paboTaH W BBEACH

CIICMATBHBIN CTAHJAPT 3aIKCH aIPECOB PECYPCOB.

YHuBepcaabHblii agpec pecypca — URL (Universal Resource Locator)

VYHuBepcalbHbIE aJpeca pecypcoB — 0JIHa U3 0A30BbIX COCTABIISIONINX CITY>KOBI
WW\W, kotopast yacTo ucnosb3yercs U 3a ee npeaenamu. VX Ha3HaueHue — yKasarb
croco0 MoMCKa U JOCTYIa K JI00BIM pecypcam, CYIIECTBYIOIIUM B CETH.

[To neticTByronum npaBmitaM, yactu URL-anpeca cocraBisroTcs u3 60IbIIHX U
Majblx OyKB JIaTMHCKOro  andaBuTa, UU(Pp ¥  COENHATIBHBIX CHMBOJIOB
32 MCKIIIOUYEHHEM IMpolesa, MpAMoro cinima («/»), ABOCTOUYUS M (@ — OTU 3HAKH
UCIIOJIb3YIOTCS KaK CHelalIbHbIC.

O6mas popma ATUX aAPeCcOB TAKOBA:

cxema:[//] [ums[:maposs |@]anpec y3na[/ums_pecypca]

Cxema — 310 criocob obpareHus Kk pecypcy. Yaiie Bcero cxema — 3To Ha3BaHUE
MIPOTOKOJIA, TI0 KOTOPOMY OCYIIIECTBIISETCS JOCTYI, HO KaK MbI TIOK&)KEM Ha TIPUMEpe
HE BCera.

NUmss u (BO3MOXHO) TMapoyib — JalOT BO3MOXHOCTh II€pelaTh Cpazy
npu oOpalieHnu K cepBEPY HEOOXOIUMBIE JaHHBIE O ToJib3oBaTene. [1o moHATHBRIM
MPUYUHAM TIepeaBaTh TAKUM CIIOCOOOM Mapojih HE pEKOMEHTYEeTCS.

Anpec y31ma — 3TO ajipec, Mo KOTOPOMY MOXKHO 0OpaTUTHCS K Y311y, HA KOTOPOM
HAXOUTCS pecypc. Apec MOXKET OBITh Kak ajipecoM B ciysk0e DNS, Tak u npsiMbM
IP-anpecom. HeoO6xoaumo TOIBKO MOMHHUTH, YTO YacCTO 3TO HE B3aMMO3aMEHSEMbIE
aapeca (wame Bcero ¢ oaHuMm IP-agpecom cepBepa CBA3aHO MHOKECTBO
umen DNS).

Nms pecypca — 3TO wuACHTHU(PHUKATOpP pecypca Ha KOHKPETHOM Y3Ie,
obOpabaTbiBaeMblii cepBepoM. Ecnu cimyx06a MMeEET BHYTPEHHIOIO JPEBOBUIAHYIO
CTPYKTYPY, TO MOXKET yKa3bIBaThCA MyTh K pecypcy. [IyTh MOKET HE COOTBETCTBOBATh

daiinoBoit  cTpyktype. Ecim B UMEHM pecypca  BCTpPEYAIOTCS  KaKHe-TO
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HETMPEIYCMOTPEHHBIE CTAHJIAPTOM CHUMBOJIbI, TO OHU JOJDKHBI OBITh 3aKOJIUPOBAHbBI —
KOKIBIM TaKOM CHMBOJ 3alHChIBaeTcsa 3HAaKoM «%» W IIOCIIE HEro —
IECTHAAATEPUYHBIA KOJ CUMBOJIA.

W anpec y3na, u uMsa pecypca Moryt orcyrcrBoBath B URL-aapece — B aTom
CJIy4ae CepBep IMOJCTABIISIET 3HAYCHUE 10 YMOJIYAHUIO, HAIIPUMED, IEPBYIO CTPAHUILY
caiita. B Tabnuiie 9 npeacraBieHo HECKOJBKO TPUMEPOB aAPECOB

Tabauya 9
http:  //en.wikipedia.org /wiki Book:Adriatic_campaign_of 1807%E2%80%931814

cxema ajpec ysia IIyTh  HMs pecypca

mailto: info@ yandex.ru

cX€Ma IIOJIB30BATCIIb aapec y3jia — B JdHHOM CJIydac, IO4YTOBOC OTACIICHHUC
ftp: [ltor:PasswOrd@ ftp.archive.org /pub/doc/book/Inform10-11.pdf
cxema AMs ¥ [1apoJIb ajJpec ysia nMs pecypca

Hanuune Takoro yHHMBEPCAJIBHOTO CroOco0a 3amucy  aJpecoB MO3BOJISIET
CBSI3bIBATH PA3HOPOJHBIE MH(POPMAIMOHHBIC (PparMEHThI, HAXOMSIIUECS B Pa3HbIX

MECTax, ¥ CO37aBaTh CBOCOOPA3HYI0 «BCEMUPHYIO IAYTUHYY.

IIpeacraBiieHue cTpaHuIL

Kak MBI yXe yka3aiu, OCHOBHas (co3faromiasi CTPYKTYpy) 4acTh JaHHBIX
B cayxk6be WWW mpencraBnena B Bujae crpanwi. CrpaHuilel st Opaysepa
OIMHCHIBAIOTCS KaK TEKCT CO CIEIHUAIbHBIMUA MTOMETKAMH O €r0 OTOOpaKEHWH, T. €.
B BUJIC PA3MEUEHHO20 MeKCma.

SI3pIK pa3sMETKH TEKCTa, KaKk Bbl 3HaeTe M3 Kypca MHGOPMATHKUA OCHOBHOM
mKojbl, HaspiBaeTcs Hyper Text Markup Language. Bo3MOXHOCTH CBSI3BIBAaTh
CTpaHUIIbI B TUMIEPTEKCT, KaK BUJIHO, OTPaKEHA J1ayK€ B HA3BAaHUU SI3bIKA.

[Tometku 00 0Opa®oTKe CTpaHMI] Ha3bIBAIOT mezamu. [lpu 3amucu Teru
OTMEUAIOTCSI YTJIOBBIMU CKOOKaMM, KaXK/IbI TEr MOCEe OTKPBIBAIOIIEH CKOOKH HUMEEeT
MHEMOHUYECKOE 0003HAYCHHNE 13 HECKOJIBKUX OYKB.

Texymas Bepcusi si3bika pasmeTku crpanul;, — HTML 4.1. DT1o OGonbioi
KOMIUIEKC JIOKYMEHTOB, OMUCHIBAIOIINX HE TOJBKO COOCTBEHHO TETH U UX aTPUOYTHI,
HO M OCHOBHBIC NPaBHJIa CO3JIaHUs COACPIKUMOro it Web-cTpanuil, crnocoOb ux

aHaju3a, MpaBuJIa ONMCcaHus OPOPMIICHUS U T. 1.
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B HoBoi1 Bepcuu s1i3pika HTML oco6oe BHMMaHUE yaemnseTcs crnoco0aM BCTaBKU
BU/JICO U 3BYKa HAa CTPAHMUIIBI.

C pa3BuTHEM sI3bIKa W YBEJIMYEHHEM O0JacTell ero MPUMEHEHHs BBISBUIIOCH
MHOTO TEXHMYECKHUX CJIOKHOCTEH C aHaJM30M [OJIYUYHBILUXCS JIOKYMEHTOB
(Harpumep, MOMCKOBOM CUCTEME TPYAHO BEPHO ONPEAEIUTh, UYTO B TEKCTE JaHHbBIE, a
4YTO SBJIAETCS MPOCTO OPOPMIIEHHMEM) M HEOOXOAMMOCTHIO (DOPMHPOBATH pa3HbIE
MPECTABJICHUS U OJTHUX M TEX )K€ JaHHBIX.

s pemieHust 5TUX 3a1a4 ObIT pa3paboTaH CHEIUATBHBIA KOMIUIEKC SI3BIKOB
JUIsL  TIPEACTABIICHMS] JAHHBIX M [peoOpa3oBaHUs  3ITOrO0  IPEJICTABIICHUS
B HTML-crpanuiy. Otor komiuieke nmoayumi Ha3Banune XML (eXtensible Markup
Language — pacimmpseMblid S3bIK Pa3METKH) U ceiuac OYeHb aKTUBHO MPUMEHSETCS
JUIsl OpraHu3allid B3aUMOJCHCTBUSA TNPUIIOKEHUH M uX yacted. Bo MHorux
COBpeMEHHbIX NpuiokeHusx HTML-npencraBienne nosiBAsSETCS TOJBKO HAa CaMOM
MOCTIeTHEM JTare — mepe] MOKa30M MOJIb30BaTElNIO.

PaccmoTpeHHble HaMH TEXHOJOTHH M TPOTOKOJIBI TO3BOJISIIOT TMOCTPOUTH
eIUHYI0 HMH(POPMAIMOHHYIO CpeAy, peIIalollyl0 caMble pa3Hble  3aJa4yu
MOJIb30BaTeNel, PACTYIIyI0 W AJaNTUPYIOUIYIOCS K CaMbIM pa3HBIM YCIOBHSIM.
VIMEHHO OTKpBITOCTb M YHHUBEPCAIBHOCTh OCTAIOTCS OCHOBHBIMHU TNPUYHMHAMU
MPOHUKHOBEHHSI CETH B CaMble Pa3HbIe 001aCTH JEATEILHOCTH JTIOJCH.

Bornipocs! 17151 3aKpenyieHusi H3y4eHHOr 0 MaTepuasia

1. Hyxao 1 mporokomy SMTP  mpoBepsiTh KOPPEKTHOCTH (OTCYTCTBUE
MOBPEXJIEHNH ) MOTYYEHHBIX COOOIIEHUN?

2. Moxer 1M cepBep OOpaTHTbCS K MPUIOKEHHUIO-KIMEHTY 0e3 3ampoca
CO CTOPOHBI KJIMEHTA?

3. [louemy cmyx6a DNS ucnonb3yer TpancnoptHsiil mporokosn UDP?

4. Bo3MOXxHO JIH cyiecTBoBaHue Takoro aapeca DNS: www.spacetuning.net?

5. MoxxHO 1M BBHIIOJHATH TepeAadyy JaHHBIX B cetd VIHTepHer
0e3 ucnonb3oBanusg DNS?

6. IIporokon SMTP npu 06paboTke Bxonsileld MOYTHl HE TPeOyeT MPOBEPKH
CYIIECTBOBaHUA ajpeca ornpasutelss. [IpeanonoxkuMm, Takoe TpeOOBaHUE BBEAEHO.
K duemy 510 nmpuBeneT B ciaydae cepBepa, nonydaromiero 50—100 nucem B cekyHay?

7. byner mu npu otkmoueHun cay:k0ei DNS HopMansHO (GyHKIIMOHUPOBATH
CEpBEp KOMIIaHWH, MpenocTaBiswomed gocryn k 50 caiitam Ha oauH IP-ampece?

[Touemy?
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8. B IP-mararpamme KOHTpOJIbHAas CyMMa 3arojioBKa HE COBIIaja ¢ CYMMOH,
pacCUMTaHHOM IMOJydaTesJeM IO cjioBaM 3arosioBka. CuWraercs JM JararpaMma

TTOBPEKICHHOM ?

OTBeThI HA BONPOCHI:

1. ®opmansHO HET — 3TO 3amada nportokoia [CP, KOTOpBI OH HCIOIB3YET
st oOMeHa. B peanbHOM cHUTyalluu MHOTrO€ 3aBUCUT OT MPOrpaMM-CEPBEPOB
U KIUEHTOB, KOTOpPbIE MOIYT HAMEPEHHO WIHOPUPOBAaThH HEKOTOPbIE BHJIbI
OLIMOOK.

2. Her. Jlns 3TOro co CTOpOHBI KJIMEHTAa HE BBIAEIEH HOPT TPAHCIIOPTHOIO
IPOTOKOJIA, U KIIMEHT HE MPOCIIYILINBAET NOPTHI B 0)KUJIAHUU OOpALLICHMSL.

3. [loroMy 4TO OOJIBIIMHCTBO 3alIPOCOB KOPOTKHE — U JIMOO HA HUX MPUXOJIUT
BEPHBII OTBET, JINOO UX BCE PABHO MIPHUJIETCS IOBTOPUTb.

4. Her. IIpoOenbl B UMEHAX 3amperieHbl.

5. Jla, BO3MOXKHO.

6. K 3agepxke o0pa®OTKM — Ui KaXJOro MHCbMa MPHUAETCS HPOBOJIUTH
IIPOLEAYPY HPOBEPKH, M 3HAYMUTEIBHOMY POCTY Harpy3ku. Kpome Toro, mosiBUTCS
BO3MOKHOCTh BOOOIIIE MMapain3oBaTh paboOTy cepBepa, OTNPABUB, HApuUMeEp, OYCHb
MHOT'O TUCEM C TIOJJEIbHBIM aIPECOM.

7. Het. B aTOM cityuae caiiTel OyZieT OueHb TPYIHO Pa3IMYUTh — €CJIM HET UMEH,
TO IOJIb30BATENI0 MpUIETCA NucaTh He Toabko IP-aapec, HO eme W MopT, NpUYEM
HECTaHJAPTHBIN.

8. [la, cunraercs. B aToM cinydae Henb3si rapaHTUPOBATh BEPHOE OMpECTICHHE

JUTMHBI JAHHBIX U UX JaJbHEUIITYI0 00paboTKY.

Paccmorpum nanee temy «MH(popmManuoHHass 6e30MaCHOCTBY», HA KOTOPYIO
BBIJICJICHO 7 4acoB y4eOHOIro BPEMEHH U MPEAYCMOTPEHO JIBE MPAKTUYECKUE PAOOTHI.
Pazgennm Temy Ha psii TOATEM B COOTBETCTBUU C INIAHUPOBAHUEM. Y YTEM, UTO B TEMY
«MudopmarmonHass 0€30MaCHOCTh» BXOIAT W BOIMPOCH MUGPOBAHUS JTaHHBIX,
KOTOpBhIE paHee B Kypc MH(MDOPMATHKK HE BXOJWJIH, HO YacTO M3Yy4YaIUCh 3a CHUET
JIOTIOJIHUTENIbHBIX YacOB BHEYPOYHOUR JESITENbHOCTH, HANpUMEp MpPH IMOJATOTOBKE
K onmMnuaaam. [Ipu uzydeHnn KOMIbIOTEPHBIX ceTel Obla NCIIOJIb30BaHa YPOBHEBAs
monens (DOD), mosTomy U 3alUTy JaHHBIX B CETAX TaKXKe CIEAYyeT paccMaTpUBaTh
10 ONMKUCAHHBIM YPOBHSIM.
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3amuTa JaHHBIX B CETAX

Cooeparcanue memvl ypoxa

BcnoMHuM enie pa3 0 Ha3HAYE€HUU MEXCETEBOM cpeibl (Harpumep, MaTtepHer) —
9TO obOecIieucHne B3anMoAeUCTBHA. OUEBHIHO, YTO YeM OOJBIIC HAIlla 3aBUCUMOCTD
OT J3TOW cpenpbl, 4eM OoJblle 3aJad Mbl pellaeM C ee IOMOIIbIo, TeM Ooiee
YYBCTBUTEJIbHBIMU ISl HaC MOTYT CTaTh HapylleHus B paboTe ceTH, OCOOEHHO
HapylUIeHUS] HAMEPEHHbIE.

[ToaToMy npu paboTte B ceTH OOJIBIIIOE 3HAUEHUE UMEIOT MEPHI IO 00ECTIEUECHUIO
uH($OPMAIIMOHHOI 0€30aCHOCTH.

NudopmanmonHast 6e30MacHOCTD — MPOLECC COOTIOACHUS (COXPAHEHUs) TPEX
acriekToB  (aTpuOyTOB)  OE€30MACHOCTU. OOCHYRHOCHIU, UEIOCHHOCMU W
KoHuoenyuanvHocmu vapopmaium.

OmnurieM 3TH acIeKThI MOAPOOHEE:

1. Joctynnocts uHpopmanmu. HHbopmanus B 0€30MaCHOM COCTOSHUU
JIOJDKHAa OBITh JIOCTYMHa Ul NOJb30BaTeNsd, T. €. JOJDKHAa ObITh COXpaHEHa
BO3MOXXHOCTh TIPOBEJICHUS BCEX Omepaluii mo ee oopadotke. st 3Toro HeoOXo MO
paboraroriee 00OpyAOBaHHE, HEMOBPEXKJACHHBIE HOCUTENIM M, KOHEUHO, HAJM4ue
HEOOXOJIMMBIX MPOrpaMM, MPUYEM MPABUIILHO HACTPOCHHBIX.

2. lles10cTHOCTH, MH(OPMALMU — OTO COOTBETCTBUE JIOTHUECKOW CTPYKTYPHI
uH(OpMaIUHU ONpeeSICHHBIM MTPaBUiIaM, T. €. JIOTUYECKU KOPPEKTHOE €€ COCTOSIHHE.
[Ipouenypbl 00pabOTKH U U3MEHEHUs HHGOPMALIUK JOJKHBI TPeoOpa3oBbIBaTh OAHO
LEJIOCTHOE COCTOSTHUE B JIPYTOE.

3. KonpuaeHumaabHOCTh — BBIMOJHCHUE TEX WM WHBIX ONEPaIHii
¢ uH(pOpMaLKel TOHKHO MPOUCXOAUTh B COOTBETCTBUU C HEKOTOPHIMHU IMPaBUIIAMHU,
COCTaBIISIIOIIMMH  CYIIECTBEHHYIO 4YacTh MOJUTHKK Oe3onacHocTu. HapymieHnue
KOH(UIEHIIMATLHOCTH — BO3MOXXHOCTbH BBITIOJTHEHUS orepaluil (Hanmpumep, YTeHUs
WM 3aIIMCH) TEMH, KTO 3TOTO HE JIOJKEH JIENaTh.

HyXHO OTMETUTH, UTO 3TO UMEHHO aCMEKThI, T. €. CTOPOHBI OAHOIO U TOTO K€
nporecca. Bce oHM TecHO CBA3aHbI MEX 1y COOOM, HApyILIEHUE OJHOTO U3 HUX BIIOJIHE
MOXKET CTaTh HapyLIEHUEM U JPYTOro.

Taxke HYXHO MOMHHUTH, YTO HMH(pOpPMALMOHHAs OE30MaCHOCTh — npoyecc,
a He KOHEUHbIN pe3ysbTaT Kakux-T1o Mep. MHdopmainio Heooxoaumo o0padaThiBaTh,
[OJIy4aTh M IEpeaaBaTh — W BO BCEX 3TUX MPOLECCAX YYHUTHIBATH KOMIIOHEHTY

oOecrieueHusa 0€30MacCHOCTH.
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[Ipu mocTpoeHun CHCTEMBI O€30MaCHOCTH HCHOJB3YIOT HECKOIBKO OOIIHMX
TIOHATHUI:

1. ¥rpozda — BO3MOXHOE OOIIEe HaNpaBlIC€HUE HApyLIEHUS AaclEKTOB
6e3onacHoctu. Hanpumep, MOKHO paccMaTpuBaTh Yrpo3y YTEUKH, IOBPEKICHUS W
NOTEpH JAAHHBIX, OTKa3a 000pyAOBaHUS U T. A. Eciu NpoucxoauT Kakoe-To coObITHE
yKa3aHHOT'O HAINPaBJICHUs, TO TOBOPST O pearuzayuu y2posbi.

2. YI3BUMOCTh — XapakTepUCTHKAa WH(POPMAIIMOHHOW CHCTEMBl WU
IPOrPaMMHO-aNMapaTHOTO KOMIUIEKCA, KOTOpas MOXKET MPHUBECTH K peau3aliuu
yrpo3bl. YSI3BUMOCTBHIO MOXET OBITh OCOOCHHOCTH CETEBOM TEXHOJIOTWH, HEBEpHAs
HACTPOMKa MpOrpamMm U T. 1.

3. ATaka — HaMepeHHas TOMNbITKa peaju3allid Yrpo3bl, Hampumep,
BBIPA3UBIIYIOCS B TOMCKE YSI3BUMOCTHU U T. TI.

B ocHoBHOM mpu oOecrieueHMHn O€30MACHOCTU  YAEISIIOT BHUMAHHE
HaMEpEeHHBIM €€ HapylieHusIM. TeM He MeHee TP MPOSKTUPOBAHUU CUCTEMBI 3aITUThI
(laxke Takoil MPOCTOM, KaK 3aluTa JOMAIIHEW CETH ) HeJb3s 3a0bIBaTh U O BO3MOKHBIX
anmnapaTHbIX Ipo0JeMax, HapuMep 0TKa3e )KECTKOro JTUCKA.

He crout HagesThCs, 4TO UTHOPUPOBAHKE NPOOIIEM o0ecrieueHus: 0€30MacHOCTH
(Harmpumep, ¢ MOMyJIAPHBIM 00OCHOBAHUEM «Y MEHS BCE PAaBHO HET HUYETO BAKHOTO))
3alIUTHT BaC OT BOBMOXKHBIX aTak. C yueToM riio0aJbHOro XapakTepa COBPEMEHHBIX
ceTeld, OONBIIMHCTBO aTaK HAMPABJICHBI HE HA KOTO-TO KOHKPETHOTO, a BBITIOTHSIOTCS
M0 TMPUHIHUMY «00sS Ha IUIOMATW», T. €. ABTOMAaTHYECKHUE NPOTpaMMbl HIIYT
YSA3BUMOCTH Y BCEX, KOTO TOJIBKO MOTYT OOHAPYKHTb.

HecMoTps Ha Hemasioe KOJIMYECTBO TEOPETUYECKUX CBEICHUM M TEXHUYECKUX
CPEICTB, KOTOPbIE MPUMEHSIOTCS 7151 o0ecrieueH st HHPOPMallMOHHOM 0€301acCHOCTH,
MOKHO BBIJICIUTh HECKOJBKO OOIIMX MPUHIHUIIOB, HEOOXOIUMOCTb COOJIOCHUS
KOTOPBIX OT TEXHUYECKHUX CPEJCTB 3aBUCUT MAJIO:

1. Ilpumenenue npeeenmuenvix mep. [lo TEXHUUECKUM MPUUUHAM peaTn3aIis
MOABJISIONIETO OOJIBIIMHCTBA YIpo3 Hpu 00paboTke MHOOpPMAIMU C MOMOIIBIO
KOMIIBIOTEpPA TMPOUCXOAUT 3HAYMTEIHHO OBICTpEe, HYeM TOJb30BATEh MOXKET
pacrio3HaTh aTaKky U MPEANPUHATH Kakue-To Mepbl. [1o 9Toil mpuunHe 3ammra J0mKHa
OBITH POJIyMaHa U pPeaJn30BaHa 0 TOro, Kak mpo0ieMa BOSHUKHET.

2. Yuenvwenue nosepxmocmu amaxu. YUem MeHbIIe OOBEKTOB, KOTOPHIE
BOOOI1I€ MOT'YT OBITh MOABEPKEHBI TEM MJIM UHBIM YTPO3aM, TEM MEHbIIIE BEPOSITHOCTD

HapyIIEHUs] acCMeKTOB Oe30macHOCTH. M3 3TOro mpuHIMIIA HANPSIMYIO BBITEKAET
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HEOOXOAMMOCTh MHUHUMH3ALUKM KOJIWYECTBA MPOrpaMM U HUX B3aUMOJCHCTBUS
C BHELIHUMU UCTOYHUKAMHU UH(POPMAIIIH.

3. 3awyuma e6cex smanos oopabomxu ungopmayuu. CTENEHb YSI3BUMOCTH
CHCTEMBI OmpeessieTcs 1o Haubouiee ysi3BUMoMY y3i1y. BHe 3aBucumMoctu ot 0011ero
KOJIMYECTBA TNPUHITHIX MeEp, OHU OyayT OecHnoyie3Hbl, €eClIH OCTaHyTCA
cJ1a003alUIICHHbIE ATalbl 00padOTKHU.

4. Dwenonuposanue 3awumul. Bce 3alllUTHBIE KOMIUIEKCHI —CO3/AIOTCS
M0 MPUHIUITY SIIEJOHOB, T. €. 3TANOB, CJIOEB 00PAOOTKU. DTO MO3BOJIAET OTYACTU
KOMIIEHCUPOBAaTh HEJOCTATKHU, CHU3UTH OOILYIO0 BEPOSTHOCTH MOPAXKEHUSI CUCTEMBbI
WIA MUHUMHU3HMPOBATh YyHIEpO OT YCHEIIHOM peanu3auuu yrpo3bl. Tem He MeHee
KOKABIA <«QUIEJIOH» TpU IOCTPOCHUM CUYUTAETCA €AMHCTBEHHBIM (T. €. BCE
IPEIIECTBYIOUINE CUUTAIOTCA YK€ IPEOJOJCHHBIMU) U JENACTCs MaKCUMAaJbHO
3aKPBITHIM (CM. IPUHIUIEI | 1 2).

5. Pasepanuuenue oocmyna. JIocTyn K MCIOJHEHUIO TE€X WM UHBIX ONepanui
JIOJDKEH COOTBETCTBOBATh 3aJadyaM, CTOSIIIMM MEepell KOHKPETHBIM IOJb30BATEIIEM.
Yem MeHbIIE TaKUX OINEpalMil JOCTYIHO I0Jb30BATEN0, TEM MEHbIIE YIepo,
KOTOPBIM MOXET OBbITh HaHECEH (He 00s3aTeIbHO CaMUM I0JIb30BATENEM, BO3MOKHO
OJIHOM U3 €ro mporpamm)?,

6. Kenanue 6vimo 3awuwyennvim. CaMblil YSI3BUMBIA KOMITOHEHT 3aIllUTHI —
IJI0X0 OOy4YeHHBIM monb30Baresnb. Hukakue yXulIpeHUss He TMOMOIYT, €cliu
MOJIb30BaTENb HE COOJIIOJaeT MEP MPEIOCTOPOKHOCTH U HE MMOHUMAET, KaKue yrpo3bl

BO3HUKAIOT BO BPEMsI €T0 pabOTHIZ,

3amuTa Ha ceTeBOM M TPAHCIIOPTHOM YPOBHE

MephbI 3alIUThI, PEANPUHUMAEMBIC HA dTHUX YPOBHSX, OOBEAMHEHBI B OOIINI
paszest mo IBYyM OCHOBHBIM IIPUYUHAM:

— BO-TIEPBBIX, MPOTOKOJIBI UIMEHHO 3THX JBYX YpPOBHEH — HauOoliee o0Ias
yacth creka TCP/IP, koTopas Tak WJIM WHAYe MCIOJIb3YETCS Ha BCEX Y3J1aX CPeIbl

HNutepHerT;

! Ouens monmynsapHOe 060CHOBAHHE OTKJIIOUEHHS 3alIUTHEIX MEP — OHH MEIIAI0T MHE paboTaThy.
B aTOM citydae cTOMT 3a1yMaThCs JTMO0 00 OpraHu3aIliK 3aIUTHI, JIN00, YTO O0JIee BEPOSTHO, 00 OpraHu3aiun
paboThl — MHaue paboTa MOXKET HEOXKUIAaHHO MpEepBaThCs coBceM. Henb3s He OTMETUTH, YTO B MOJO00HOM
cilydae «00OCHOBAaBIIKE» OTKJIIOUEHHE 3AIIUTHBIX MEp JIMLA MPEAIOYUTAIOT NEPEIOKUTh OTBETCTBEHHOCTh
Ha TEXHUYECKUH MTEpCOHAI.

2 Bonblnas 4acTh ymiepba HAHOCHTCS HE B Pe3yNbTaTe HANPABICHHBIX BPEIOHOCHBIX JEHCTBHIA,
a B pe3yJipTaTe oIMO0K. B monasstomnieM 00IbIIMHCTBE OCTABILMXCS CIy4aeB Bpe HAHOCUTCS COTPYAHMKOM
MOCTpaJaBIIeld OpraHU3aIliy U3 €€ BHYTPEHHEH CETH.
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— a BO-BTOPBIX, TMIOTOMY, YTO OCHOBHBIC IPOrPaMMBI, KOTOpPHIC TO3BOJISIOT
3alIUTHTh MHQPOPMAIMIO HA O3THX YPOBHAX, — KOMIUIGKCHBIC M HCIIOJB3YIOT
UH(GOPMAITUIO ATUX ABYX YPOBHEH B COBOKYITHOCTH.

HamoMHHM, 4TO CETH-TIOCPSTHUKN HE HHTEPECYIOTCS HU COJICP)KaHUEM, HU TEM
Oosnee 1enBpI0 OTHpaBKH (PparMeHTOB. 3ajada IMPOTOKOJIOB CETEBOTO YPOBHS —
JIOCTaBHUTh OTIIPABJICHHBIC JaHHBIC 110 HA3HAYEHUIO, T. €. Y3JIy-TIOJIYJaTelIto.

[Imr03 HE 00s13aH MPOBEPATH «OOpPATHBIE» aapeca U YK TeM 0oJiee OnmpenessiTh
BepHBIC 1 oHU. Kak MBI BUACITH B TIPEIBIIYIIEM pa3Jielie, 3TO TajleKo He BCeraa TakK.

JlaHHBIX 00 y3I1e OTIPaBJICHHS U Y3JIE TIOJTYyIeHHUS HEJOCTATOYHO JIJIS TIPUHSATHUS
pemeHuss 0 Oe30MacHOCTH JIaHHBIX — KaK MBI 3HAeM, Ha KOHKPETHOM Y3JI€ MOXKET
paboTath MHOXECTBO KIMEHTOB H cepBepoB. [loaToMy Ipu aHaIM3e TaKke
UCIIOJB3YIOTCS  JIaHHBIC TPAHCIIOPTHOTO YPOBHS, TIO3BOJIIONIUE  ONPEIACITHUTH
IPUIOKEHHUE U CTaIUI0 OOMEHA.

JIOTHYHBIM pEIICHUEM, IOBBIIIAIOMNM YPOBEHb O€30MaCHOCTH, SIBIICTCS
UCTIOJIh30BaHUE CIEIUATBHBIX MPOrpaMM-(QHUIBTPOB, ONPEHSIAIONINX OTKyda U
K KaKUM TIporpaMMaM MOXKHO 0OparaThesl.

[IporpamMMbl,  BBIIOJNHSIOMKE  (UIBTPAIIMIO  JAHHBIX,  HAa3BIBAIOTCS
Opanamayspamu (OHH K€ — MEXKCETEBbIE dKpaHbl, (aipBosbl ot anria. Firewall —
MIPOTHBOITOKApHAs CTCHA, OTHEYTIOP).

CoBpeMeHHBIC OpaHIMaydpbl — CIOXKHBIE HW  MHOTO(YHKIIMOHATbHBIE
KOMIUIEKCHI ~ TIporpaMM, 3ajJada KOTOphIX —  o0OecriedeHue  0Oe30macHOro
B3auMOIeHicTBUsA ceTeil. OHU coliepKaT HECKOJIbKO KOMIIOHEHTOB, KaK MPaBHIIO, ATO:

— TAaKeTHBIN GUIbTp — IporpamMma, ompeaemsIoniasi Ha OCHOBE MTPABHII TaHHBIX
CETEBOT'0 ¥ TPAHCIIOPTHOT'O YPOBHEH MPOITYCKATH JIHM ITAKET B CETh WIIU U3 CETH,

— TIOCPEIHHMKH JUISA IPOTOKOJIOB NMPHUKIIATHOTO YPOBHS — Proxy. B ormmume
OT TIAKEeTHOTO (PHIBTPA, CEPBEP-TIOCPETHUK TPOBEPSET TAKXKE JAHHBIC MPUKIIATHOTO
ypoBHsi, Hampumep, URL-agpeca. KoHnewdHo, Takoii TOCpeTHUK HE YHHBEpCAJICH,
MI03TOMY, KaK MPaBUJIO, 3T0 WED-TTOCpEeTHUK;

— cpeacTBa opraHusanuy 3ammiieHHbIx kKanamoB — VPN (Virtual Private
Network — BupTyasabpHas YacTHas CETh);

— MOJyJin OOHAPYKEHHUS aTak.

MexcereBble JKpaHbI — HEOOXOAWMBIA KOMIIOHEHT 3alllUThl BO BCEX
COBpEMEHHBIX ceTsx. Korma y3bl ceTn He3aBUCHMBI i HET BO3MOYKHOCTH OIPEICTUTh

OOIy0 TIOJIMTUKY JOCTyma (HampuMep, B CETH IIpoBaifiepa) NPUMEHSIOT
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IICPCOHAJIBHBIC MCKCCTCBBIC DKPAHbI, 3alMIUIIAIOININC OAHY MAIlINHY. B stom CJIydac ux
4aCTO UHTCIPHUPYIOT C aHTUBUPYCHBIMU CPCACTBAMU, I[O6ElBJ'I$IIOT Cpc€acTBa KOHTPOJIA

IMOBCACHUA KOHKPCTHBIX HpI/IJ'IO)KeHI/Iﬁ nT. Ao

3amuTa HA NPUKJIAAHOM YPOBHe

[TockonbKy Ha MPUKIIATHOM YPOBHE PEaIM30BaHO CaMO€ OOJIBIIOE KOJIMYECTBO
pPa3sHOOOpAa3HBIX MPOrPaMM U CEPBUCOB, TO UMEHHO Ha 3TOM YPOBHE COCPEIOTOUYECHO
HauOobIIee KOJIMYECTBO YA3BUMOCTEH M HMEHHO OH Yalle BCEro CTaHOBUTCS
O00BEKTOM aTak (MM OMIMOOK TMOJIb30BaTENEH ).

OcHOBHOW Mepol MPeNyNpeKIECHUS U YMEHbIIEHUS TIOCTAEACTBUN peann3aluu
yrpo3 Ha 3TOM YPOBHE SBISIETCS pasepanudenue O0ocmynda, T. €. ONpelereHHE
MUHHUMAJIBHO HEOOXOJMMOI0 KOJUYECTBA BO3MOXHBIX OEHCTBUU. /{151 TOro 4toObl
JOCTYI pa3rpaHUYUTh, HEOOXOIUMO ONIPEAEIUTh KPUTEPUN pa3rpaHUIECHHUS.

[To BUAY 3TOr0 KpUTEpUS Yallle BCErO pa3InyaroT JIBA TUIIA CUCTEM:

1) cucCTEeMBI ¢ peryaupoBaHUEM JOCTYIIa Ha OCHOBE TapOJIs.

2) CHCTEMBI, C PEryJMpOBaHUEM JOCTYIIa HA OCHOBE JIMYHOW YYETHOH 3aIucH
10JIb30BATEJIS.

B nepBom ciydae IOCTyn MpeAoCTaBisSeTCsl TOMY, KTO 3HAE€T HEKOTOphIE HE
BCEM JOCTYIIHBIE JaHHbIE — Maposib Win Kiroul. Hanpumep, Takoil crnocob yacto
UCIOJIb3YETCA MPHU MPEIOCTaBICHUH JOCTYyIa K OECIIPOBOAHON CETH.

Bo BTOpOoM ciydae mosib30BaTeNb «IPEICTABISETCS» CUCTEME M TMOJIy4aeT Te
VI MHBIE ITpaBa B 3aBUCUMOCTH OT TOr'0, YTO EMY Pa3peLIEHO.

[To MHOTMM MpUYMHAM TEPBBII CIOCO0 PEryaupoOBaHUs AOCTYIA UCHIOIb3YETCS
TOJNBKO B HEOOJBIIUX CHCTEMAax C OTPAaHUYEHHBIM U TOCTOSHHBIM KOJINYECTBOM
NoJIb30BaTeNIel U HEOONBITUM KOJIMYECTBOM IIPaB.

[Ipu pabore C JUYHBIMU YYETHBIMU 3aMKUCSIMHU, TEPBOE, YTO HEOOXOIUMO
clienaTh, — IPOUTH IPOLEAYPY dymenmuukayuu, T. €. yCTAHOBJICHUS COOTBETCTBUSA
MEXIy OIEPaTOPOM U €ro Y4eTHOM 3aMuChIO.

Yamie Bcero ayTeHTHU(UKalUs BBIIOJIHAETCS HAa OCHOBE MNPEAbIBICHUS
Ha3BaHUS YYETHOM 3amucu (MMEHU JJI BXOJa B cCUCTeMY, AeiicTBue LogIn) u muyHoro
napoist. Ilockonpky wuMsi monb3oBarenis — HWHGoOpMauus OOIIEU3BECTHAsA, TO
MOATBEPKACHUE JTUYHOCTU JOJKHO BBINOJIHATHCA JAHHBIMH, JOCTYIHBIMU TOJIBKO

ITOJIB30BAaTCIIO — IIAPOJICM.

! Pasuuna Mexay STHMM JBYMs IOHATHSMH €CTh — Tapoib TONBKO IPEIbSBIAETCA, a KIHOY
UCTIONb3YETCs BO BpeMs pabOThI.
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B OosbLIMHCTBE CHCTEM MAPOJIb — €IMHCTBEHHBIA KPUTEPUN «ITOJJTMHHOCTHY, a
MO3TOMY TaKOM CIIOCOO HA3BIBAIOT 0OHOGDAKMOPHOU aymeHmugurayuel.

Tam, roe o00pabaThIBAIOTCS BaKHbIE JaHHbIC, HanpuMmep (UHAHCOBBIE,
JUTS YCUJICHHUSI 3aIIUTHI UCTIONB3YIOT 08YX(aKmopHyro aymenmugurayuro — 1 BXoaa
TpedyeTcs ele U GU3NIECKoe YCTPOUCTBO € CEKPeTHOM nHpopmanueit (B BUIE KapThl,
KJII0Ya WM MOOWJIbHOTrO TenedoHa), a AOCTYyll K YCTPOWCTBY pEryaupyercs
NepCOHANTBHBIM HeHTH()HUKanOHHBIM KogoM (PIN).

OcHoBHast yrpo3a npu paboTe ¢ cucTeMaMHu HJCHTHU(UKAIMU — yTedKa WJIU
yrepst mapois (PIN-koma, wimrouda). ¥V AByX(aKTOpPHBIX CHCTEM ayTeHTU(DUKAIIUU
BEPOSITHOCTh PealIM3alliu yrpo3bl YTE€UYKHM HAMHOIO HUXE, MOCKOJBbKY HEOOXOAMMO
«roTepatb» He ToJibko PIN, HO 1 cam kitou.

[ToMuMO HETEXHWYECKMX METOJOB pealu3alliid ITOW Yrpo3bl, CYIIECTBYET
MUHHUMYM OJIHAa THIIOBas aTraka, OYeHb MPOCTas MO CBOEWU CYyTH, — MOJ0O0p MapoJis.
[Ipumep Takoii artaku — BruteForce, monbop meromom rpy0oit cuibl. DTO TPSIMOM
nepedop BCeX BO3MOXKHBIX MAPOJICH.

BeposiTHOCTh «yaaum» aTaku HANPsIMYIO 3aBUCUT OT TOTO, CKOJIbKO BApUAHTOB
npujeTcs nepedpath, €Ciy B Mapojie UCHOIb3yeTCs OrpaHMUYEeHHbIN HAOOp CUMBOJIOB,
J1a €111e ¥ CBSI3aHHBIX JIOTUYECKUMU COOTHOIIECHUSIMH (JaTa POXKIACHHS, HAPUMED, UK
IPOCTO MAPOJIb MO0 YMOTYAHUIO JIJIsl YCTPOMCTBA C 3aBOJICKUMHU YCTaHOBKaMHU ), OI00p
Oyzmet ObICTpPBIM.

Jlns cHuKeHHs] BEpOATHOCTH YTEUKHM WIM 1MoAdopa Mapoiii PeKOMEHIyeTcs
CO0JII0/1aTh HECKOJIBKO HECIIOKHBIX MPABHIL:

— UMETh NapoJib, HE CBSI3aHHBIN HU C KAKUMHU JINYHBIMU (haKTaMH;

— HMMETh MapoJib JOCTaTOYHOW JUTUHBI (B COBPEMEHHBIX YCIOBUSIX — HE MEHee 7
CHUMBOJIOB);

— HCIIONIb30BaTh B MApoJie CUMBOJIBI U3 Pa3HBIX HAOOPOB: OOJBIIME M MaJble
OYKBBI, ITU(DPBI, CHEIUATBLHBIE CUMBOJIBI,

— BpeMsl OT BpEMEHU MEHSATH MMapoJib.

Cucrema NOATBEPXKACHUS JOCTya Ha OCHOBE YYETHBIX 3allMCed M maposien
OYEHb TOMYJISIPHA, HO MOXET «B YMCTOM BHJIE» NMPUMEHSTHCS TOJIBKO B TOM CiIydae,
KOTr/la KaHallbl CBSI3W 3alUIIEHbl OT TepexBaTa [aHHbIX (WHA4Ye BO3MOXKHA
yTeyka TMapojsi) M eCTh BO3MOXKHOCTb CO3/1aTh U BECTU €IWHBIM CIHCOK

OJIL30BATEIIEN.
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DTO BO3MOKHO B YCIIOBUSX YETKO ONPEIEICHHON Cpebl, HAIPUMED JIOKAIBHON
CETH C €QUHBIM YIPABJICHHEM, HO B YCIOBMSX KPYIHBIX U CJIOXHBIX CETE€H 3TOr0
HEJ0CTaTOYHO. BOo-nepBhIX, IPpU UCIOJIB30BaHUU Cpelbl VIHTEpHET MBI OYEHB YAcCTO
IepelaéM JlaHHbIE 4Yepe3 HENOBEPEHHBbIE W HENpOBEpsieMble CETH. BO-BTOpBIX,
BO3HUKAET BONPOC JIOBEPUS K LICHTPY XPAHEHUS YUETHBIX 3allUCEH.

Kak MUHMMYM HEOOXOAMMO MPUHATH OCOOBIE MEPHI JIs 3aIIMUTHl 0a3bl JaHHBIX
MMEH M MapoJied MOoJb30BaTese, TOTOMY YTO €€ Kpaxka cpazy CKOMIPOMETHPYET
cuctemy. IloaTOMy B COBPEMEHHBIX YCIOBUSX IMapOJId HHUKOTJA HE XpaHsATCs
B OTKPBITOM BHJIE, @ XPAHATCS pe3yNbTaThl UX MPEOOPa3oBaHus — X3UI-KOJbl. Takon
XdLI-KOJ] HENb3sl MPOCTO MEPEBECTU Ha3aJ B Mapojib, HO MOXHO IpU IPOBEPKE
IPUBECTU K HEMY IapoJjib, MOJIYYEHHBIM OT moJib3oBarensd. TakuM oOpas3oM, Kpaxka
0a3bl JAaHHBIX [TAPOJIEH HE IPUBEET K HEMENJIECHHON KOMIIPOMETAIIMHY CUCTEMBI.

Bropoii BaxHBI acrieKT O0pbObI C yrpo3aMy Ha MPUKIAJIHOM YPOBHE — 3TO
Ooppba € pa3IMYHBIMM BPEIOHOCHBIMH Iporpammamu. Ilo ompenenenuro,
BPEIOHOCHAs! IPOrpaMma — 3TO CIEHHATBHO pa3pabOTaHHOE CPEACTBO, TPUMEHEHUE
KOTOPOTO HAHOCHUT TOJb30BATENIO YIIEPO. DTO MOXKET OBbITh KaK HCIOIb30BaHUE
pECYPCOB MOJB30BATENS (HAIPUMEDP, PACCHUIKA TUCEM C €r0 IOYTOBOI O SIIIUKA), TaK U
sIBHAsI KpaXka JaHHBIX (HapuMep, IIATeKHbIX ), IIaHTaX (HallpuMep, NOTepeil JaHHBIX
WM IOCTYIa K HUM) U Macca IpYyrux.

Jlnst 60pbOBI C ITUMH YTpO3aMU MPUMEHSETCS LB psiJl CPEICTB.

1. AuTHBUpYCHbIe mporpamMMbl. Ha3Banue copmupoBanoch B T€ BpeMeHa,
KOTJla pa3Ho00pa3ue BPEeJOHOCHBIX MPOrpaMM ObLIO 3HAUYUTENBHO MEHBIIE, TO3TOMY
HE TOJHOCTBIO OTpaxkaeT crenupuky NpuMeHeHus. B HacTosAmMil MOMEHT 3TO
CpeACTBa, KOTOpbIE BBIABISAIOT M ONOKHPYIOT (YHUYTOXAIOT) BpeaoHocHoe [1O,
OOHapyXHBasi €ro MO XapaKTEePHBIM y4acTKaM (CHUTHATypam), WU MO MPUMEHEHUIO
XapaKTEPHBIX CIOCOOOB COKPBITUSA COAEPKUMOIO, WM TOBEJCHHIO (Hampumep,
MOTBITKAM W3MEHEHHUS CYIIECTBEHHBIX CHUCTEMHBIX (hailioB) W NIp. AHTHBHPYCHBIC
CpeAcTBa MOTYT KOHTPOJIMPOBAaTh Kak (paiibl (IpU peryasipHOM MNpOBEpKE WIIH
IIPU IOCTYIIE K HUM), TaK U APYrve BUbI COOOLICHU, HApUMep MUChMa 3JIEKTPOHHON
IIOYTHI.

2. CucteMbl KOHTPOJIS HEJIOCTHOCTH (pailuioB. DTH CUCTEMBI CO3JAIOT
KOHTPOJIbHBIE CYMMBI JJIsl CYILIECTBEHHBIX (aillioB (Hanmpumep, IporpaMm U HaCTPOEK
OC) u perynasipHO KOHTPOIHPYIOT UX U3MEHEHUSI — OJIOKUPYS AOCTYI K N3MEHEHHBIM

daiinam npu HEOOXOTUMOCTH.
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3. CucreMbl KOHTPOJISA yTedyeK. Takue CUCTEMBI, KaK MPaBUIIO, MPUMEHSIOT
Ha YpOBHE OpraHM3alluy — JJI MPEAYNPEXKICHUS W BBISBICHUS MOMBITOK OTIPABKU
KOH(DUIEHIIUATLHON HHGOpPMaIIUK 3a MPEIENIbl OpraHU3allnu .

[IpoexkTrpoBanre U MOJAEPKAHUE B aKTyaJIbHOM COCTOSTHUU CHCTEMBI 3aIUThI
Ha TPEANPUATHH — CJIOXHAs WHXKEHepHas 3adadya. Ho Ha ypoBHE OTAEIBHOTO
MOJIL30BaTeNs (VIIA €T0 TIOMAITHEH CETH, TMYHBIX YCTPOMCTB) MEPHI IO 3aIIUTE MOKET
Y JOJDKCH MPUHSATH KaXIbIH.

OtnenpHOM BaxkHOM Mepoil obecriedeHus HHGOPMAITMOHHOW O€30MacHOCTH
(B dyacTu mipeAymnpexaeHuss mnorepu wuHboOpMaIuu) sABISeTcS (QopMaIbHO HE
OTHOCSIIEECS K HEeH pe3epBHOE KOMTMPOBaHUE.

Kak BUIHO TIO Ha3BaHWIO, pe3epPeHOE KONUPOBAHUE — DTO CO3JTaHUE KOIHUU
uHpOpMAIMU Ha CIy4ail ee MOTepH: B pe3yabTare OMMOKH orepaTopa, OTKasa
000pyIOBaHMs, YbUX-TO 3JIOHAMEPECHHBIX JEHCTBUNA (HAIPUMED, B pe3yIbTaTe pabOThI
BHpYCa-IIN(PPOBAIBIINKA).

HecMoTps Ha JOTHYECKYIO TIPOCTOTY W OYEBHIHOCTH dTUX MEp, O HUX YacTo
3a0pBatoT. Bo w30ekaHWe HENPHUATHBIX IIOCICACTBUN, CTOUT MPEATPUHSTH
CTaH/IapTHBIC MEPHI:

1) onpeneuTh CYIIECTBEHHYIO I Bac HHGOpMAIKIo (BKITIOYas IPOrpaMMHbBIC
CpeliCTBa, HEOOXOIWMMBbIC MJIA JOCTyHa K HEW), MECTO M CIOcOo0 €€ XpaHEHWUS,
CTOMMOCTBH BO3MOXKHBIX TTOTEPh (BKIIIOYAS MIOTEPH BPEMECHH, PENyTaIluU U Jp.);

2) COCTaBUTH IIAH €€ KOMUpoBaHMs, ¢ yueToMm 1. 1. Hampumep, eciam mis Bac
MIPUEMJIEMbI TTIOTEPU BPEMEHHU Ha TIOBTOPHYIO YCTAHOBKY M HACTPOUKY OMEPAITMOHHOM
CUCTEMBI — MOXETE €€ B IIJIaH He BKIIOYaTh. ECiu JUIsi Bac 3TO MpUBENET K MOTEpe
BPEMEHH ¥ CpeICTB (HarmpuMep, Ha BBI30B CIICIIUAINCTA), CTOUT M €€ BKJIFOYUTh B IJIaH.
[1an Takxe JOMHKEH BKITIOYATh B CEOS PETYIISIPHBIC CPOKH BBITIOJTHEHUS — JIJIST Pa3HBIX
BUJIOB MH(OpMAIIMU OHU pas3Hbie (HAMpUMeEp, MOTEps Mecslla 3alloTHCHHUS 0asbl
JAHHBIX — HEMTPHEMJIEMa, a ONIEPAIIOHHAs CHCTEMA M OCHOBHBIE HACTPOUKHU B TCUCHUE
Mecslla, KaK MPaBuiio, CYIIIECTBEHHO HE MEHSIOTCS);

3) ompenieiTh  CPeACTBA  KOMHMPOBAHUS W MECTO  XPAHCHHS  KOIHH.
Pexomennyercs mpeycMOTpeTh KOIUPOBAHUE HA OTACIbHBIA HOCUTEh, YTOOBI HE
MOTEepSATh JaHHBIE B pe3yJibTaTe OTKa3za Hocurtens. [ CyIecTBEHHBIX JaHHBIX
HOCHTEIb JOJKEH OBITh OTAEIBHBIM, HEJOCTYITHBIM JIJIsl 3I0YMBIIUICHHUKA,;

4)co3maTh KONMWMU M 3alUIAHUPOBaTh HMX CO3JaHHE 10 BO3MOXHOCTH

B aBTOMATHYCCKOM PCIKHUMC,
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5)BpeMsl OT BpEMEHHU IMPOBOJUTH TPOBEPKY PE3CPBHBIX KOIMMWH, JenaTh 3TO
Jy4llle BOCCTAHOBJIEHUEM Ha YMCTBIA HOCUTENb BCEM COXpaHEHHON MH(pOpPMAaLUU U
IIPOBEPKH €€ Ha IMPUTOAHOCTb. DTO IO3BOJIUT BBIIBUTH, HAaIIPUMEDP, HEOUYEBUHBIC
JUISl BAaC 3aBUCHMOCTH, YITYIIIEHHbIE U3MEHEHUS U TIp.

OOpatuTe BHUMaHue — BCE MEpbl IO PE3EPBHOMY KOIMUPOBAHUIO
npennpuauMarotces 3APAHEE. Jlo HacTynienust coObITHs moTepy MHGOPMALIUH.

CaMblif IPOCTOM M OYEBHUIHBIN CIIOCOO CO3/IaHUS PE3EPBHOM KOIMUU — PYyYHOE
KOIMPOBAHME BAXHBIX JJIs1 Bac (ailjioB B IPYroe pacnojokeHue (Ipyroid HOCUTEND).
Crnenyer nmoaymarb O TOM, 4TO JIF0OOM BaXKHBIM JJi1 Bac (ailyl JOKEH XpPaHUTHCS
MUHHMYM Ha JBYX Pa3HbIX HOCUTEISIX B KaXKJblii MOMEHT BPEMECHH.

Bropoii cnocod — perynspHoe CO3/laHuE€ PE3epPBHBIX KOMUU IO PACIUCAHUIO,
C IMOMOIIBIO CHEIHATM3UPOBAHHOTO MporpamMmmHoro odecnedeHus. [Ins oObrdHOrO
MOJIb30BATENsl CTOMT OOpaTUTh BHHUMAaHHE HAa CPEACTBA CO3JaHUA IMOJHOTO o0pasza
Bareil paboueii cpeapl (KJIOHA TUCKA).

Kak oTaenbHy0 mMepy ceiluac 4acTo MpeaycMaTpUBAaIOT CO3IaHHUE PE3EPBHOM
KOIUU B 00JIAYHOM XpaHWIHILE. ITO MO3BOJIIET BOCCTAHOBUTH JIaHHBIE JIAXKE B CIIydae
MOJIHOW TMOTepHu (HampuMep, B ciydae moxkapa). TeM He MEHee €CTh U HEKOTOpPbIC
OCOOEHHOCTH TaKOT'0 XPAHECHMUS:

1) 3amuTa JAHHBIX OT YTEYKH U KPaXXH HETOOPOCOBECTHBIMU COTPYIHUKAMU
oreparopa, B TaKOM CIydae pPEKOMEHAYeTCSd MPUMEHSATh CTOMKHE METOJbI
mpoBaHuUS;

2) y4eT TpPONYCKHOM CIIOCOOHOCTH KaHAJIOB CBSI3M, CTOMMOCTH IepeAadd |
XpaHEHUS.

Kpome npobiieMbl «HETOBEPEHHOU cpeapl», B cpene MHTepHET HEBO3MOXHO
00eCTeunTh CUTYAIINIO, KOTIa BCE YUaCTHUKM OOMEHA MEePEUNCIICHbI 3apaHee B KaKoil -
TO 0a3e JAHHBIX U [IEHTP MOXET B JIFOOOH MOMEHT OBICTPO YAOCTOBEPUTD «INIHOCTH
nonp3oBatensa. [lo 3TUM mpuuMHAM OYeHb BaXHYIO pOJib B 00eCHedYeHHUu
0€30MaCHOCTU WTPAIOT cucmemvl WUDPOBAHUS OAHHLIX, KOTOPYIO PacCMOTPUM

Ha CIICAYIOIIHUX YPOKax.

Jns  3akpensieHuss HW3Yy4EHHOTO Marepualia MOpeayiaraéM  MCIOJIb30BaTh
MPOBEPOUYHBIA TECT W3 IIECTH CUTYallUM, KOTOpbIe KOrjaa-iudo HuMeIu MeCTO.
K kaxmoil cutyanuu moao0paHbl 3aJaHusl ¢ BHIOOPOM MPABUIILHOTO OTBETa (OJIHOTO

WM HECKOJBbKHX) M3 MpeIokKeHHbIX. CHUTyaIlluu MOXKHO pa3oOpaTh B Kjacce OO
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JaTb TCECT M1 CaMOCTOATCIIBHOI'O (IIOMaHIHGI‘O) BBIIIOJTHEHUSI C O00S3aTCIbLHBIM

IMOCJICOYIOITUM pa360p0M OTBCTOB.

Curyauus 1
ITo coobmennto npecc-ciryxk6 MBJ] u ®Cb P®, npa rpaxnanuna PO, nmes
CHCIUaNbHBIC 3HAaHUS B O00JAaCTHM KOMITBIOTEPHOH TEXHUKHM M TPOTPAMMHOIO
obecrieueHus, a Takke 0071a1ast ONBITOM PaOOTHI B ceTr IHTEpHET, MPUMEHHITN 3HAHUS
W OTBIT JIJIsl HE3aKOHHOTO oboramieHus. [ qocTKeHuss KpUMUHAILHON 1M OHU
prOOpENTH Ha CTOPOHE BPEJOHOCHYIO MTPOrpaMMy U € €€ TTIOMOIILI0 Hauajl 3apakaTh
KOMIBIOTEPbl  pa3MUYHbIX  Monb3oBaTenei. Crmocod —  mepeHarpaBieHue
MNOTEHIIMAIbHBIX JKEPTB HA CO3JIaHHbIA MOUIEHHUKAMHM  TOJACIbHBIA  CalT
C mocjenyromel Kpaxed WHIUBUIYATbHBIX KOJOB JOCTyNa K WHTEPHET-OaHKUHTY.
[locne momydeHusi KOJOB 3IOYMBIIUIEHHUKH B3JIaMbIBAJIM CYETa BKJIATYUKOB, a
Jexale Ha HHUX JCHEXHBIE CpeACTBAa OOHaMMUMBaNIM. B  Xoae cieacTBus
YCTaHOBJIEHO, 4TO B niepuoa ¢ Mapta 2013 no maii 2015 r. ux xeprBamu ctanu Oonee
170 yenoBek, a cymma yiiepoa — nopsiaka 13 MiH pyo.
1.1. Omnpenenure, Kakue aCleKThl 0€30MaCHOCTH OBLITH HAPYIIICHBDI.
a) IOCTYITHOCTh
0) KOH(UICHITUATBHOCTh
B) IIEJIOCTHOCTD
T) YSI3BUMOCTb
1.2. Kakwue cpenctBa ObLIM MPUMEHEHBI 3I0YMBITIUICHHHUKOM ?
a) BPEIOHOCHBIE TIPOTPAMMBI — BUPYCHI
0) mporpamMmbl cOOpa JaHHBIX
B) CpEJICTBA YAAJICHHOI'O YIIPABIICHUS
') areHThl OPraHU3allK aTaK
1.3. IIpumenure k cutyauuu Hopmbl DenepanpHoro 3akona «O06 uHPpopMaInH,
MH(OPMAIIMOHHBIX TEXHOJOTUAX U O 3amuTe uHopmaruu» ot 27 utonsa 2006 r.
No 149-®3 u onpenenute, KTO JTOJKEH ObLIT 00eCeunTh 0€30MacCHOCTh JaHHBIX.
a) mpoBaiaep
0) orepaTop HHGOPMAITMOHHON CUCTEMBI
B) oOamarens nHpopmarm

) Baajesel 0aHka
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1.4. Ina orBera Ha »HTOT BOOPOC BaM HEOOXOIHMMO BOCHOJb30BATHCS
3aKOHOJIATEIbHBIMU aKTaMH, JCWCTBOBABIIMMH B TOT TEPUOJ BPEMEHM, KOT/a
CUTYyaIlMsl MPOMCXOMAWJA. 32 UYTO M KaKWe Mephbl HaKa3aHWs ObUTM TMPETyCMOTPEHBI
3aKOHOJIATEIbCTBOM ISl 37I0YMBIIIJICHHUKA?

a) 3a Kpa)Xy UMEHU TI0JIb30BaTEINS U TTAPOJIsi B COOTBETCTBUH C YTOJIOBHBIM
KOJIEKCOM

0)3a HECAHKIIMOHWPOBAHHBIM JOCTYNm K HMH()OpPMAIMA B COOTBETCTBHH
C aIMUHUCTPATUBHBIM KOJIEKCOM

B)3a CO3JaHM€ U  MHCIOJb30BAaHUE  BPEIOHOCHBIX  IPOTpamm,
HEMPAaBOMEPHBIM  JAOCTYl K  KOMIIBIOTEpPHOW HMHpOpMaLUU U
MOILIEHHUYECTBO B COOTBETCTBUHM C YIOJIOBHBIM KOJEKCOM

I') 32 KpaXXy U UCIOJIb30BaHUE B CBOMX LIEJSIX YCIIYT CBSA3H B COOTBETCTBUU
C aIMUHUCTPATUBHBIM KOJIEKCOM

Curyanus 2

XKutenu MOCKBBI, OJIB3YIOUIUECS €AUHBIM MPOE3HBIM OUJIETOM, HE CMOIJIN
B nATHULY yTpoM (1 urons 2007 r.) mpoilTh yepe3 cUCTeMbl KOHTPOJISI B HA36MHOM
TPAHCIIOPTE, a IOTOM Yepe3 TYPHUKETHI B MeTpo. Hemonanku B 3J1€KTpOHHOM cUCTEME
MocropTpaHca aHHYJAMpOBaIM Bce OWJIETHI, MNPOILEIIINE YTPOM YEpe3 CUCTEMY
aBTOMATU3MPOBAHHOTO  KOHTPOJS  maccaxupoB. Kak  mpu3HAIMCh  caMH
TPAaHCIIOPTHUKH, BO BCEM HaJI0 BUHUTH XKapy U Tpo3y.

2.1. Onpexnenute, Kakue acreKTbl 0€30MaCHOCTH ObUTM HApPYLICHBI.

a) IOCTYITHOCTh

0) KOH(PUICHITNATLHOCTh

B) ILIEJIOCTHOCTh

T) ySI3BUMOCTb

2.2. Kakue mepsl 1o 3ammre WHpopMaruu HEoOX0IuMO OBIIO MPEANPUHSTD
JUISL IPEAYTIPEKICHNS TAKON CUTyauun?

a) 3alIUTUTh BCE SJIEMEHTHl MH(POPMAIIMOHHOW CHCTEMBI OT HapYLICHHM
TEMIIEPATypHOTO PEKUMA, BIAKHOCTH, DJIEKTPOMAarHUTHOTO (oHa u
cOOEB B CUCTEME BJIEKTPOIUTAHUS

0) mpenycMOTpPEeTh BO3MOXKHOCTh HE3aMEJIMTEIHHOTO BOCCTAHOBJICHUS
uHpOpMaIK, MOIU(DUIMPOBAHHOW WM YHHUYTOKEHHOW BCIICJICTBHUE

HCCAHKIIMOHUPOBAHHOI'O AOCTYIIA K HEH
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B) 00€CIIEUUTh  TOCTOSHHBIM  KOHTPOJb  YPOBHS  3alllULIICHHOCTH
uH(popMan
T) 3alUTUTD BCE AJIEMEHTHI MH(POPMAIIMOHHOM CUCTEMBI
OT HECAaHKI[MOHUPOBAHHOI'O AOCTyNa K HH(QOpMAIuu
Curyanus 3
Cnemmamuct no Oe3zonacHoctu Jluare CtuBenc (Didier Stevens) mposen
HEOOMNbIION dKCnepuMeHT, pasmectTuB B (Google Adwords oOwsBrienue: «Bamr
KOMITBIOTEP CBOOO/ICH OT BUPYCOB? 3apa3uTe ero 3/1ech!»
3a mecTh MecsIIeB KaMIaHUH, KOTOpast 00omuiach B 23$, mo 3ToMmy 00bsIBICHUIO
nienkHyno 409 yenosek.
3.1. Kakue acniekTbl 6€3011acHOCTH ObLTH HapyYIIEHBI?
a) IOCTYITHOCTh
0) KOH(DUICHITNATBHOCTh
B) LIEJIOCTHOCTh
I') HUKaKHe
3.2. Kakue cpeacTBa ObUIM UCHOIb30BaHbI JJIs1 HApyHIeHNs 0€3011acCHOCTH?
a) BPEJIOHOCHBIE TIPOTPAMMbI — BUPYChI
0) HUKaKue
B) CPEICTBA YAAJIIEHHOTO YIIPABIICHUS
') areHThl OPraHU3alMK aTaK
3.3. Kakue Mepwl 1o 3ammre WH(POpMAIMA TPUMEHUMBI B JTOM cliiydae?
W3 mnpuBeneHHOro crucka BbIOEpUTE HEOOXOAUMBIE JCUCTBUS W 3alUIIUTE
MOJTYYUBIIYIOCS TTOCIIEA0BATEILHOCTh OYKB.
a) HE OTKPBIBATh MOYTOBBIE COOOIIEHUS U3 HEM3BECTHBIX UCTOYHUKOB
0) 3a0JI0KUPOBATh BBITIOJIHEHUE aAKTUBHOT'O COJIEPKUMOTO
Ha HEJIOBEPEHHBIX CalTax
B) BO3MOKHO 00HOBUTH [1O
T') B34Th 3a [IPABUJIO HE «XOAUTH» MO MPOBOKAIMOHHBIM OOBSBICHUSIM WU
XOTs1 ObI BHUKATh B CMBICJI IIPOYUTAHHOTO B HUX JI0 TIepexoa
3.4. 3a yTo MOTyT OBITH TPUMEHEHBI MEPHI BO3JIEUCTBUSI K aBTOPY OOBSBICHUS?
a) 3a pacrpoCTpaHEHHE BPEIOHOCHBIX MPOrPAMM
0) HUKaKKhe Mepbl BO3IECUCTBHS HE MOTYT OBITh TPUMEHEHBI
B) 3a CO3/1aHHME BPEIOHOCHBIX MPOrpaMM

T') 3a JIO)KHBIE CBEJICHUS B PEKJIaMe
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Curyanus 4
[Tomocmeno u3BecTre 0 TOM, UTO B HEMEIIKYIO BEPCHIO CTaThi 0 4epBe Lovesan
(oH xe MS Blaster) Opu1a BcTaBieHa JioxHasi UH(QOpMALIKS O HOBBIX BEPCHSIX UEpBs, a
3a0/1HO /100aBJIEHBI CCBUIKM Ha MpeaiaraeéMble «ucrnpanieHus». [locie oOHapyxeHus
CIIyYMBLIETOCS aIMUHUCTPATOPbl HEMEIJIEHHO YIaJIWJId MCIPABICHUS B CTaTbe, HO
UCTOpHSI Ha 3TOM HE 3aKOHYMIach. [[puHIMN «YTO HaMMCAaHO B BUKH, HE BBIPYOUILIb
delete» mposiBut cebst Bo Bcelt kpace. CTpaHUIbI OCTANIMChH JIEKATh B apXUBE, MOCIIE
Yero aTakylollhe CTald pacchliaTh CllaM OT MMEHW BUKHUMenuu, BCTaBISS B HETO
CCBUIKU Ha apXxuB. [I0CKOJBKY CCHUIKM BEJIM Ha BIIOJIHE JOOPONOPSAOYHBIN CaliT, 3TUM
MMChMaM 3a4acTyl0 yIaBaJIOCh MTPOPBATHCSA CKBO3b 3aIIUTHBIE (QUITBTPHI.
4.1. Kakue cpecTBa Ha TOKAJIbHOM MAIITMHE IMTO3BOJIAT 3AIIUTUTHCS OT TAKOW aTaKu?
a) OJIOKMPOBAHKE TTOYTOBBIX COOOIICHUM
0) aKTyaJIbHbI€ aHTUBUPYCHBIE MTPOTPAMMBI
B) nepeycranoBka OC
I') HaCTpoiika OpaHaMayspa
Curyanusa 5
27 nekabpst 2005 r. Obuta omyOnumkoBaHa uHQopmarus 00 YSI3BUMOCTH
B OubOimoreke oopadotkn WMF-gaiino B OC Windows. Ys3BUMOCTb MO3BOJISET
BBIMIOJIHUTh TPOU3BOJBHBIA KO/, BHEIAPEHHBIM B W300pakKeHWE, Ha MalllHe
nojib3oBatelss. OoHoBneHue OC BoimyineHo Gupmoit Microsoft 5 susapst 2006 .
5.1. Kakoii HauOonee BeposATHBIA cnocod A 3J0yMBIIIJICHHUKA
BOCTIOJIb30BAThCSl YA3BUMOCTHIO?
a) MPeJIOKUTh BOBMOXKHOCTh YCTaHOBUTH OecruiatHo ooHoBneHne OC
0) BOCIIOJIB30BAThCS 3apaXKEHHOW WMILTIOCTpAIMEN C BPEAOHOCHBIM KOIOM
CO CIIEUANBHOTO CaiiTa, UM pa3MeIIeHHOM Ha (hopyMme, WK BHEIPEHHON
B TEKCT MHUChMa
B) 3aIIyCTUTh Ha UCTOJHEHHE rpaduueckuii daiin
I') OMNBITATHCSI LIMPOKO PACIPOCTPAHUTH BPEJOHOCHBIA KOI B (hopme
M300paK€HUs, BXOJALIETO B COCTAaB KPYINMHOM KOMMEPYECKOH
OMOIMOTEKN N300paKEHUI
5.2. Kak yMEHBIINTH PUCK MTOPAKEHUS HA HENPOAOJDKUTEIBHOE BpEMSI?
a) Bp€MEHHO OTKJIIOYUTH 00pabOTKY TaKMX U300paKeHH I
0) HEe MOJIB30BATHCS DJIEKTPOHHON MOUTOMN
B) BPEMEHHO HE T0JIb30BAThCS PeCypcamMu KPYIMHBIX OMOINOTEK

T') HE YUTaTh COOOIIEeHUs Ha (hopymax, B OJOrax MIJIM TOCTEBBIX KHUTAX
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5.3. Yto HE0OXOAUMO MPEANPUHATD JIJIS1 3aLIUTHI?
a) IEpeyCTaHOBUTH MOYTOBYIO IPOrpaMMy
0)HaCTpPOUTH CETEBOM OpaHIMaYIP
B) YyCTAHOBUTH OOHOBJIEHHUE OMEPALIMOHHON CUCTEMBI
I') COXpaHATh BCE M300paXEHHs] Nepell MPOCMOTPOM Ha JIOKaJIbHBIM
HOCHTEIb

Curyauus 6

Bupyc-uepss Nimda ucnonbs3yer ajist 3apaskeHusl HECKOJIBKO MYTEH: PacChUIKY
MIUCEM CO CBOMMHM KOMHSIMU IO AJIEKTPOHHOM MOYTE, JOCTYMHBIE (haliIOBbIE PECYpPCHI
JIOKaJbHOU ceTH, onHy u3 ysa3sumocteir OC Windows, nmpocMoTp 3apakeHHBIX WeD-
CaTOB (TOACTABHBIE CCBHUIKM Ha 3apaXKCHHbIC HCIOJHSEMble (paiiibl), CpencTBa
YIAJEHHOTO yIIpaBJICHUs, OCTaBJICHHBIC APYTUMHU BUPYCaAMHU.

6.1. Kakume wmepbl HEOOXOOUMO MpPEANPUHATH, YTOOBI NPEAOTBPATHUTH
3apaxxenue? U3 mnpuBeneHHOro cmucka BblIOepUTE HEOOXOAUMBIE JCHCTBUS U
3allUIINTE MOJYYUBLIYIOCS MTOCIE0BATEIbHOCTD OYKB.

a) UCMOJIb30BaTh  AHTHUBUPYCHBIA  (PUIBTP MOYTOBBIX COOOUIEHUU
B aKTYaJIbHOM COCTOSIHUU

0) mepeycCTaHOBUTH ONEPAIUOHHYIO CUCTEMY

B) HCMOJIb30BAaTh AaHTUBUPYCHBIA CTOPOK

I') HACTPOUTH OpaHaMay3p Ha OJIOKMPOBKY TMOIBITOK OOpamnieHus
K JIOKQJIbHOM MalmHe 0e3 3arpoca ¢ €€ CTOPOHbI

1) IPOBECTU IMOJIHYIO MPOBEPKY CHUCTEMBl U YCTAaHOBUTH OOHOBIICHUE,
VCIIPABIIIONIEE YA3BUMOCTh

Omeemvl na mecm
NeBonmpoca 1.1 12 13 14 21 22 31 32 33 34 41 51 52 53 6.1

IIpaBunbHBIM

Ab B B A A I b I' B b b A B ABI'[]
OTBET

HoBpiM MarepuasioMm st 00ydaromuxcs sBJIsieTcs Kpunrorpaduueckas TeMa.
B Hell He00X0IMMO pacCMOTPETh METOABI IHU(PPOBAHUS U UCTIOJIH30BAHUE PA3TUYHBIX
mudpos. llpennaraem conepkarelbHbI MaTepuan IO MeToAaM MU pPOBaHMUS,
UCTIOJIH30BAaHUIO MPOCTHIX MU(POB U MO peanr3aluu anroputMa mmdposanus RSA,
UCIOJIb3yeMoro B 1udpoBoii noanucu. [lonynspHeie y cTapiiekIacCHUKOB BOMPOCHI:

KPHUIITOBATIOTHI, XAII-(PYHKIIMU 1 OJOKUYEHH C MpUMepaMu UCTIOIb30BaHUSI PACKPBITHI
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B MpaKkTHKyMme s uHxKeHepHbX kiaccoB: CampuikuHa H. H., Kamuaun U. A,

Tapamara B. B., CanaxoBa A. A. Uudpopmaruka: 8-11-e kimaccel: mpakTUKyM. — M. :
[Tpocsemenne, 2023. — 157 c.: ma. — URL: https://1bz.ru/books/1171/

Buumanne! Temy ypoka «Metoabl HIM(POBAHUSA JAHHBIX» U CIEAYIONIYIO
temy «Ucmosb3oBaHue Ppa3jiM4HbIX MHMEGPOB» MOXKHO MEHSATH MECTaMH,

Ha YCMOTPEHUE YUUTEIIS.

Metoas! inppoBaHUA JaHHBIX
Cooepoicanue memol ypoKa

IIudposanne — 310 nporecc npeodpa3oBaHMsl JAHHBIX € LEIbI0 3aTPYAHEHUS
MOJTyYEHUS TOCTYIA K UCXOAHBIM (HE MPeoOpa30BaHHbBIM) TaHHBIM.

[IndpoBanne 4acTo BBHIMOIHIECTCSA C TOMOIIBIO KJAKYA — HEKOTOPHIX JAHHBIX,
KOTOpbI€ HUCHOJB3YIOTCS MNpU IMH(PPOBAHUU M TO3BOJISIIOT BBINOJHUTH OOpaTHOE
neictBue. 1o MOHATHBIM NpPUYMHAM KaK MUHUMYM 4YacTh 3TOM HH(pOpMalUUUd HE
pasriiamaercsl.

be3 ioua mojgydyeHUWE HMCXOIHBIX AAHHBIX (MM MOBTOPHOE IMIM(pOBaHUE)
CTAaHOBUTCS ropaszio Oosee TPYAOEMKHM M TaKMM 00pa3oM i 3aJlaHHOTO YPOBHS
PEHTa0EIbHOCTH CTAHOBUTCS HEJOCTUKUMBIM.

Kommuiekt u3 anroputma mudpoBaHus, aJropurMa pacmii@poBku (eciau OH
CYIIECTBYET) U HEOOXOIMMBIX JIJIsl X pabOThI JAHHBIX (HalIpUMeEp, TaOJIUI]) HAa3bIBAIOT
mugpom.

CrouT 3aMeTUTh, YTO MOITYUYECHHUE UCXOTHBIX TAHHBIX «B 00X0/1» MPOLEAYPHI BCE
pPaBHO OCTAETCS BO3MOXKHBIM, MTO3TOMY, KOTJa peyb UAET O 3aLIUTE JTAHHBIX, BBOJSAT
noHaTue croikocTu muppa. CTOHKOCTh mHUdpa OINECHUBACTCS KaK MHHUMAJIbHOE
BpeMsi, TpeOyemoe Ha mMoiydeHHe pacmudpoBaHHoro cooOmieHus. [ Bcex
COBPEMEHHBIX CUCTEM IIM(POBaHUS TaKOW MOJOOP BO3MOXKEH, TO3TOMY HE OBbIBaeT
a0CONMIIOTHO CTOMKMX cucTeM M Kimtodeil. Korma roBopst o HajexHOW 3aluure,
Ha CaMOM JIeJIE pe4yb UJET O JOCTATOYHOCTH MEP 3aIUMTHI U1 UMEIOLIUXCS 3a/1a4.

Knaccudunuposats mudpbl MOXKHO MO pa3HbIM OCHOBAHUSIM.

1. [To oOmemy mnpuHIUIy 00paObOTKH: MOTOYHBbIE U OJouHbIe. [loTouHBIC
METO/Ibl BBITIOJHAIOT MU POBaHUE MOOANTHO (MJIM MOOUTHO), UCTIOIB3YS TOJIBKO yXKe
NOJTy4yeHHbIE JaHHble. DTHU METOMBI MO3BOJISIIOT MHU(POBaTh JaHHbIE MPU NEepeaayde

o KaHasiaM cBsizu. [lonydeHHble JaHHBIE Cpa3y MOXKHO paciin(poBbIBaTh. biouHbie
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mudpyOT JaHHBIE OJOKaMH 3aJaHHOW JAJHMHBI, BBINOIHSAS MpeoOpa3oBaHUs
C KaXJIbIM OJIOKOM B OTACIBHOCTH. Jlnsi pacmmdpoBKH HYKHO TMOJTYYUTH OJIOK
[ETUKOM.

2.1lo cymecTBoBaHMIO Jemudpyromero mnpeoOpa3oBaHus: 00paTuMoe,
JUIL  KOTOPOrO CYIIECTBYeT oOpaTHOe TipeoOpasoBaHue (Aemmdbpyromee), u
HeoOpaTHMoe, /15l KOTOPOIr'o TaKOro Mpeodpa3oBaHus He CYIECTBYET?,

3.Ilo wucmomp3yeMbIM KJIIOYaM: CHMMETPHYHBbIE U aCHMMeETPHUYHBIE.
CHMMETpUYHBIE METOJbl IMH(PPOBAHUS HWCIOIB3YIOT OJAMH M TOT K€ KIIIOY U
JUTSE T POBAHUS, W JJI paciTM(POBKH COOOIICHUH. ACUMMETPUYIHBIC — JIBA Pa3HBIX
(XOTs1 0OBIYHO CBSA3AHHBIX) KJTIOUA.

Hctopuyecku  TEpPBBIMH  HMCIOJIB30BAUCh  CUMMETPUYHBIE  CHCTEMBI
mudpoBaHUs — T€, B KOTOPBIX KIIOUY JOJDKHBI OBUIM 3HATh TOJBKO JOBEPCHHBIE
muna. Iloteps kimoua oO3HaYajla M KOMIIPOMETAIMIO KaHaja. UToOBI 3aTpyaHUTH
BBIUKCIICHUE KII0Ya, MX MCIOJIb30BaIM IEIbIMU HaOOpamu, Hampumep, B BUJE
M ppoOIOKHOTA.

Kanan cBsi3u, cooOmieHuss B KOTOpOM IIHQPYIOTCI M TakuM 0oOpa3oMm
3alUIIAIOTCA OT TMepexBaTa M TOJMEHBI, YacTO HAa3bIBAIOT 3AUUUJEHHbIM WU
3aKpbLIMbIM KaHATIOM.

B coBpeMeHHBIX cHCTeMax I OpraHW3allMH 3allUICHHOTO0 KaHalla CBS3b
HAYMHAIOT, KaK MPaBUJIO, C BBIMOJHEHUS CICIHAIBHON MPOIEAYPhl COTJIACOBAHUS
MeTo1a mudPOBaHUS U CEAHCOBOTO KJTIOUA, T. €. 00IIero JJisi ABYX a0OHEHTOB KJIH04a
G pOBaHUs, KOTOPBIA OyJeT MPUMEHSATHCS UMU B TE€UCHHE ceaHca. Takas cxema
MPEMATCTBYET Kpake KITI0UYa M 3aTPYIHSACT €ro JeIHPPOBKY, TOCKOJIBKY COKPAIASTCs
00BEM JaHHBIX ISl aHAJIM3a M BpeMs UX ucnoiib3oBaHus. [Ipeamonaraemasi BeIroga
OoT Jemu@pPOBKM KIIIOYa OKa3bIBACTCSA MCHBINE, YEM 3aTpaThl PECYpCOB Ha €ro
moaoop.

Bo3nukaer Bompoc — eclid  KJIIOY  COIJIAaCOBBIBAaeTCS  (DAKTUUECKHU
npu OOpaIeHnH, TO KaK BCE-TaKW TOHATH, KTO Ha JIPYroM KOHIIE KaHaja CBS3H,
O0COOEHHO €CJIM TO COBEPIIIEHHO HEM3BECTHHIN AOOHEHT.

Cucrembl muU(poOBaHUS C 3aKPHITHIM KIIOUOM TIO3BOJISIIOT  OpraHU30BaThH

6BICTpBI€ M HAJACKHO 3alllMIICHHBIC KaHaJbl CBA3H, CPaBHUTCIBHO JCIICBLIC

! Yane Bcero 370 03HavaeT, 4To MCXOHOE IPe0dPa3oBaHKe B HECKOIBKHX PA3HBIX CTy4YasX TIPHBOIHUT
K OIHOMY pe3ynbTary. HeobxoauMoe yciioBre COCTOMT B TOM, YTO ajrOPUTM OOpaTHOro MpeoOpa3oBaHuUs
€CJIM ¥ CYIIIECTBYET, TO TPeOyeT HEMOMEPHO OOJIBIIOT0 KOTMYECTBA BHIYUCIICHUM.
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B peajM3aIliy, HO MPU BCEX JOCTOMHCTBAX, ECTh HECKOJIBKO CYIIECTBEHHBIX MPOOIIEM,
KOTOPBIE MBI TETIEPh MOKEM CPOPMYIUPOBAThH C BBEJCHHBIMU TEPMUHAMMU:

1. Ins oOMeHa COOOIICHUSIMU YYaCTHMKAaM HY)XHO HMETh OOIIUH KIIIOY
M pOBaHUSI, TTOTYICHHBIN TaKUM 00pa3oM, MPU KOTOPOM HCKIIFOUEHA BO3MOKHOCTD
ero nepexsara. To ecTh HEOOXOUM CIIOCOO 0€30MacHOro OOMEHa KIF0YaMH.

2. JIBa HE3HAKOMBIX a0OHEHTAa HE MOTYT IIPOBEPUTH — TOT JIM UX COOECEITHUK,
3a koro ce0s BbaaeT. C popManbHON TOUKH 3PEHUS, «CBOUM) JIOJDKEH CUMTATHCS TOT
aOOHEHT, KOTOPBIA MOKET MOATBEPAUTH BIAICHUE KITFOUOM.

3. Henb3st TOYHO yCTaHOBUTH, KTO U3 JABYX aOOHEHTOB MOCHAJl COOOIIECHHE —
JAr000¥ U3 HUX MOT €ro 3amu@poBaTh U pacindpoBars.

4. Ecnu ecth HEKUI LHCHTP XpaHCHUA KJIHOUEH — OH MOXKET BbIAAaTb ceOs 3a Koro

YTOJTHO.

CepTudukarsl u 10Bepue

B cpene UnTepHeT, Kak MBI YK€ yKa3ajil, HEBO3MOXXHO IF'apaHTUPOBATh 3aILUTY
KaHasa OT Iepexnara (a 3Ha4YuT U OT MOAMEHBI KJII04a), HEeJlb3sl 3HaTh BCEX a0OHEHTOB
W CO3J1aBaTh BCEOOIUE MpoBepsitolue ieHTpbl. Kpome Toro, m000ii TOproBeiii 0OMeH
TpeOyeT BO3MOKHOCTH NPEAbSIBUTH JOKYMEHT, OT KOTOPOr'O «IOIMUCABILNN» €ro He
CMOXET OTKAa3aThCs, a «IIPOBEPSIIOIIMID IIEHTP MOT Obl BBLAATH CE0sl 32 KOTO YTOJTHO —
U TaKUM 00pa30M eMy Helb3sl T0OBEPSTH 110 ONPEACICHHIO.

OTH 3a7auMl pelaTcs C MOMOILIBI0 ACHMMETPUYHBIX IHU(GPOB C OTKPHITHIM
KIouoM. B Takux mmdpax coOCTBeHHO mU@poBaHWe U Aemr(poBaHUE
BBITIOJTHSIIOTCSI C TIOMOIIbIO Pa3HBIX KItouel (OHM, KOHEYHO, TOJKHBI ObITh CBSI3aHbI
CHEIMaANbHBIM COOTHOLIEHUEM). Toraa OJJuH U3 ATUX KIHOYEH CTAHOBUTCS OTKPBITHIM
(oOmIen3BecTHBIM), a BTOPOM BOOOIIE HHUKOMY HE COOOIIAETCS W Ha3bIBACTCS
CEKPETHBIM.

[lepeuncnum 0COOEHHOCTH 3TOr0 MeToja MUGPOBaHUS, KOTOPHIE MO3BOJISIOT
pelaTh yka3aHHbIE IPOOJIEMBI:

1. BrameHue OTKpBHITHIM KJIIOYOM HE JaeT BO3MOXKHOCTH BbIaBaTh ceOs
3a apyroro. OHO JaeT TOJIBKO BO3MOXKHOCTH 3amu(poBaTh COOOIIECHHUE ISl KOTO-TO
WM paciinppoBaTh COOOIIEHUE OT KOT0-TO.

2. TlosiBnsieTcss  BO3MOXKHOCTH  CO3/1aBaTh  JJIEKTPOHHYIO  TOMAMUCH  —

KOHTpOJ'IBHBIfI «OTIICYATOK» COO6H_I€HI/I$I. COSIIaTB €TI0 MOXKCET TOJIBKO OTIIPaBUTCIIb,
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T. €. a0OHEHT, UMEIoIUN 00a KIto4Ya, a MPOBEPUTh — JIFOOOM Y4acTHHUK OOMEHa,
y KOTOPOT'O €CTh OTKPBITHIN KITIOY.

Hcnonb30BaTh ONMCAaHHBIE METOBI MOYKHO TOJILKO B TOM Cllydae, KOrja MOXKHO
OTBETUTh Ha BOIPOC: CTOUT JIU BEPUTh MEPEAAHHOMY OTKPBITOMY KITHOUY?

CyiecTByeT JABa MOAXOJA K PEIIEHUIO 3TOH 3a/layu, peaJu3yeMbIX B BUC
KOMIUIEKCOB MPOTPaMM U JIaHHBIX, UMEIOIIUX OOIIlee Ha3BaHUE — UHppacmpykmypa
OmMKpbImo2o Kioua. B xadecTBe yJOCTOBEPEHHUs B TaKMX CHCTEMAaX HCIIOJIB3YETCs
ClienMaabHOe CooOlIeHHe cTangapTHoro ¢gopmaral — cepmuguxam. Ceprudukar
BKJIIOYAeT B ceOs JaHHBIE O IMOJIb3oBaTene ((paMuIInio, UMl U OTUYECTBO WIIH aJPEC
caiiTa, SJICKTPOHHOMW MOYTHI U T. I1.), CPOK IEHCTBUS, LIEIH IS KOTOPBIX cepTU(dUKAT
BBIJIAH2, OTKPBITHIN KIIFOY M YIOCTOBEPEHHE TIOUIMHHOCTH (pHC. 6).

@ | Cepukar ana mail.u x|+ ~ N

C (@ @ Firefox aboutcertificate?cert=MIIGVTCCBT2gAr. 17 Q Mouex &% @ fH =

Ceprmdukar

mail.ru

CyBnekt

Crpana
O6nactb/PernoH
Hacen&HHbii nyHKT
Opranusauusa
O6uee nma

Wsparens

Crpana
Opranusauusa
O6uee nma

Cpok geicTBuA

JlevicTenTeneH c
lNeiicteuTeneH no

GlobalSign RSA OV SSL CA 2018

RU
Moscow
Moscow
VK LLC
mail.ru

BE
GlobalSign nv-sa
GlobalSign RSA OV SSLCA 2018

Thu, 25 Aug 2022 09:40:10 GMT
Tue, 26 Sep 2023 09:40:09 GMT

GlobalSign

AononHutensHoe MMA
cybbexTa

DNS-uma mail.ru

DNS-uma bkru

DNS-uma inbox.ru

DNS-uma listru

DNS-uma xn--ilaeb2exn--plai

v

Puc. 6. lannbie o ceprudukaTe NomyasipHON MOYTOBOM CITYkKObI

[TonmuHuHOCTH cepTudUKaTa MOKET OBITh YAOCTOBEpPEHA ABYMsI CIIOCOOaMMU:
1. Cnoco0, opueHTUPOBAHHBINA Ha CEPTU(PUKATHI U YTOCTOBEPSIOIINE IIEHTPHI.

Uto0Bl yIOCTOBEPATh MOATUHHOCTh CEPTU(PHUKATA, OH BKIIOYACT B CEOS «IIOIITUCHY

! Cm., HamipuMep, CChUIKY B Hayale naparpada.
? Henb3s, HAIPUMEP, HOMUCATH JIAYHOE COOONIEHHE C MOMOIIBIO0 CePTU(HKATA, YIOCTOBEPSIONIETO
HOJUIMHHOCTH CEpBepa.
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CHELUAJIBHO  YIOJHOMOYEHHOIO  y3Jla  —  YJIOCTOBEPSIOUIETO  LIEHTpA.
Yoocmosepawowuit yewmp — opraHuszanus, TOJNUCHIBAIONIAS CEPTUDUKATHI,
Ha OCHOBAHUH TIOJYYEHHBIX ITOCIIE HEKOTOPOM IPOBEPKH JaHHBIX . Y 10CTOBEPSIOIIHIA
LIEHTP HE UMEET 3aKPBITOrO KJIFOYA MOJIb30BATENSA U HE MOYKET U3MEHUTH COJIEPIKAHUE
ceptudukara. Ilomp3oBaTenb HE 3HAET 3aKPHITOrO KIIOYAa LIEHTPa U HE MOXKET
U3MEHUTh noanuch. KoHeyHo, 4TOOBI MPOBEPUTH CEPTUPHUKAT HYKHO TOBEPATH
HEeHTpY (T. €. cepTU(UKAT CaMOro LIEHTA C €ro OTKPBITHIM KIIFOYOM JIOJKEH OBITh
Ha KOMIIBIOTEpPE 3apaHee). 3HaThb BCE LEHTPbl 3apaHee HEBO3MOXKHO, a MO3ITOMY
LEHTPbl CBSI3BIBAIOTCS IO LIETOYKE, T. €. OAUH LIEHTP MOXKET BbIAATH CEPTHUQPUKAT
JIPYroMy LIEHTpPY, TOT — TpeTbeMy U T. A. Ecau monb3oBaresb A0BEPSIET KOPHEBOMY
LEHTPY, U HE 3HAET O KOMIIPOMETAMU NOJUYMHEHHBIX EMY — OH MOXKET OBITh YBEPEH,
4TO a0OHEHT UMEHHO TOT, 3a KOro ce0s BbijaeT. KopHeBo#l cepTu(UKaT M0Ib30BaTENb
yCTaHABJIMBAET caM, win noiydaer BMecte ¢ OC. CyniecTByeT HECKOJIBKO KPYITHBIX
HEHTPOB CePTHU(PHUKAIUHU, CePTUPUKATHI M OTKPBITHIE KIIOUM KOTOPBIX HPUXOISAT
B IIOCTABKE OINEPALMOHHBIX CUCTEM U B JAJIbHEUILIEM OCTOSIHHO OOHOBISI0TCA. Takue
cepTU(HUKATBI MOT'YT IepechliaTbes ¢ Web-cTtpanunamu, mporpamMmmamMu (0COOCHHO
OPUEHTUPOBAHHBIMU HA pachpocTpaHeHue uepe3 HMHTepHeET), COOOLIEHUIMHU
ANEKTpOHHOW mouThl. Ha 0a3e Takoli HMHPPACTPYKTYpbl IEHCTBYIOT IJIATEKHbBIE
CUCTEMBI, TOPrOBbI€ MJIOLIAAKNA, KOPIOPATUBHBIE CUCTEMBI H T. II.

2. Cnocob, OpHMEeHTHpPOBAaHHBIN Ha KOJUIEKTUBHOE AoBepue. B 3Tom ciydae
CO3JIaeTCsl CTPYKTYpa, B KOTOPOM BBl JIMYHO OMpeAessieTe TeX CyObeKToB (JItojieH,
IPOrpaMM, YCTPOMCTB), KOTOPbIM J1oBepsieTe. Eciau BO BpeMs TPOBEPKH BBISCHSETCS,
YTO KTO-TO U3 T€X, C KEM BbI padOTaNN paHbIIe, TOXKE JIOBEPSET 3TOMY CepTU(UKATY,
TO cepTU(UKAT CUNTACTCS JOBEPEHHBIM. Takoi MOIX0J MCIOIb30BaH B MOMYJISPHOM
¥ U3BECTHOM IMPOTOKOJIE OPTaHM3alNY 3alUIIICHHOT0 KaHaia cBsa3u SSH.

[IpuBenem paBa HaumOOJe€e YACTBIX MpPUMEpPAa HCIHOJIb30BAaHUS CUCTEMBI
JIOBEPEHHBIX CEPTU(UKATOB:

1. Opranuzanus 3alIUIIEHHOr0 JA0CTyna K caiitam B cpeae UurepHer.
JIng WCKIIIOYeHMs MepexBaTa M MOJAMEHbI JJaHHBIX B OCHOBHOM IIPOTOKOJIE OOMEHa
TMIEPTEKCTOBBIMA CTPAHMIIAMHM, KaK Mbl 3HAaeM, CpPEICTB HE MPEAYCMOTPEHO.

Ho AJIA 3allUTHI IIPUMCHACTCA IIPOTOKOJI 3allUThI JaAHHBIX HAa TPAHCIIOPTHOM YPOBHC

! Hanpumep, opraHusanuu cepTudUKaT BblIaeTCs Hocjie MoTydeH s M MPOBEPKH 3aBEPEHHBIX KOMHii
YUpEIUTEIbHBIX TOKYMEHTOB, YEJIOBEKY (JOJITOCPOYHBIM cepTH(UKAT) — HAa OCHOBAaHMHU YAOCTOBEPEHHUS
JIMYHOCTH U T. 1.
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(Transport Layer Security, a panee — Secure Socket Layer), koTopslii mpeBpainaet
nporokos HTTP B 3ammmennsiit HTTPS.

[lepen HayaoM oOMEHa JaHHBIMM B O9TOM IIPOTOKOJIE YCTaHaBIMBACTCS
3alUIIEHHOE COECUHEHUE.

[Ipouienypa ycTaHOBJIEHUS 3AlMIIEHHOTO COEIUHEHUS MPEAYCMATPUBAET
COIJIACOBAHHME METOAOB MIM(POBaHMS, a Takke (GOPMUPOBAHUS CEAHCOBOIO KIIHOYA.
Ho B 3TOM cnydyae BO3HHMKaeT mpolOsieMa: KakuMm 00pa3oM MpeaynpeluTh MepexBar
JIAHHBIX Y)K€ B CAMOM HaydaJie CceaHca, KOorja MOXXET BMEIIAThCS 3JI0YMBIIIICHHUK?
s 3TOrO MHUHMMYM OJHAa CTOpOHa (cepBep) MAOJKEH MOATBEPAUTH CBOIO
MOJJIMHHOCTD, OTIIPABUB JaHHBIE C MPUMEHEHHEM IHU(PPOBAHUS C OTKPHITHIM KIIFOUOM
U CBOETro cepTuduKara, T. €. IpUCiaTh JaHHbIE, KOTOPbIE KPOME HETO HUKTO HE MOXKET
chopMUpOBaTh (MMOCKOJIBKY HE UMEET 3aKPBITOro Kitoua). CepTudukar B 3TOM ciiydae
KpaiiHe KeJlaTeIbHO HMETh TTOITBEP K ICHHBIN JJOBEPEHHBIM IIEHTPOM CEPTH(PUKAIIAH.

Eciu Bca mpouenypa coOnrofeHa, TO KaXKIbld CEaHC CBSI3U IPOBOJMTCS
C MOJTBEPKICHHBIM a0OHEHTOM, MIPUYEM KJt0U MU(POBAHUS BPEMEHHBIN, HUT/IE HE
XPaHUTCS, U €ro MoJ00p — KpaifHe 3aTpaTHas Mpoueaypa.

2. daextponHas mnoanuch (III) gOKyMeHTOB. AHAJIOIMYHO pelraeTcs
npobsieMa (popMUPOBaHUS IOPUANUECKU-3HAUMMBIX IOKYMEHTOB. [[71s1 moaTBEpKIAeHUS
NOUIMHHOCTH (paiima (dopMHUpyeTcs ero 3JeKTpOHHas MOANUCH (paHee Ha3biBajach
AJIEKTPOHHO-IIU(POBas MOANKCH) — HAOOP CUMBOJIOB, KOTOPBII 3aBUCUT OT COJICPKAHMS
JIOKYMEHTA U MU PYETCS 3aKPHITHIM KITFOUOM.

[Tocne 3TOro TOKYMEHT ¢ MOAMUCHIO (MHOTIa B BUE OTIETLHOTO (paiinia, nHOT 1A
4acTH JIOKYMEHTa) H CepTH(PUKATOM MOXKHO OTHPABUTh KOHTPArE€HTY WIIN
Ha xpaHeHue. l[lognmucaBimivii HE MOXKET «HE3aMETHO» OTKa3aThCi OT MOAIUCH,
MOCKOJIbKY HUKTO KPOME HEr0 HE MMEET 3aKPBITOro KJI0Ya, MOJydaresib HE MOMKET
«HE3aMETHO» W3MEHHUTh COJCpKAHHUE JOKYMEHTa, IIOCKOJIbKY B O3TOM Cliydae
chopMHUPOBAB TAlIKECT U CPABHUB €T0 C yke umeromumcs B D11, MbI cpazy yBuaum
HecoBmajgeHue. A «mepeaenarb» Il MOXHO TONBKO HMES 3aKpBIThIA KIIOY,
COOTBETCTBYIOIIUHN CepTUPHUKATY.

B o0oux pemieHusix, Kak Mbl BUJIUM, KJIIOYEBOM OCOOEHHOCTBIO SIBIISETCSA
poosieMa JIoBEepHsi OOLTUM YIOCTOBEPSIIOIIUM IIEHTPAM.

B Poccuiickoit ®enepanuu co3gaHa MHEOPACTPYKTypa yAOCTOBEPSIFONTUX
IIEHTPOB, COOTBETCTBYIOIAsSi POCCHUHCKOMY  3aKOHOJIATENhCTBY B  00JacTh

KpUNTOrpaduueCKuX CPeJCTB, UTO MO3BOJISIET CHU3UTH 3aBUCUMOCTh OT 3apyOeKHBIX
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YIOCTOBEPSIIOIINX LIEHTPOB, HO TPeOyeT YCTAHOBKU U MPUMEHEHHS TOIOJIHUTEIBHOTO
IPOrpaMMHOI0 00€CIIEUEeHHUS.

Bonpoce! st 3aKpenieHls U3Y4eHHOI0 MaTepuaJia

1. Kak Ha3bIBaeTCsl CyIIECTBYIOIIAasi BO3MOXKHOCTh HapylleHHs 0e30MacHOCTH
3a CYET OIIMOKU B KOHPUTYPAIIMH ONIEPAIIIOHHON CUCTEMBI ?

2.YT0 MOXHO BBINIOJHUTH, YTOOBI CAeNaTh TepexBaT HHGOpMAIUU
Oecrose3HbIM?

3. Bel nosydaere 1mo 3J€KTPOHHOM MOYTE MUCHbMO C MPEMJIOKEHUEM CMEHHTD
Balll HECTOMKUI Mapojib HA IPYroi, yKa3aHHbIM B MUCbME. byneTe MeHATh?

4. B pe3ynbTare OMIMOKH aAMUHUCTPATOPA CTEPT OJUH U3 BCIIOMOIaTeNbHbIX
¢aiinos 6a3bl qaHHBIX. Kakoii acriekT 0e301acHOCTH HapyIIeH?

5. YKaxuTe HECKOJIbKO CUTYyaIlMi, KOTOphIE HE JAIOT OTKA3aThCsl OT CIMCKOB
OT3bIBa CEPTU(DHUKATOB.

6. [louemy HHMKTO HE TpeajaracT BBECTU €IUHBIH MHUPOBOM KOPHEBOM
YAOCTOBEPSAIOIINAN HEHTP?

7. Yto memaer cuutarh cepBuc Wikipedia u emy momoOHBIE JTOCTOBEPHBIM
MCTOYHUKOM HHpopManun?

8. BosmoxxHast cutyanmsi: He OTKpbIBaercs caiT. Kak BBIACHUTH TPHUUHY?
VYKaXuTe TEXHUYECKUE [JEHCTBHUS, BO3MOXKHBIE PE3yJIbTaThl JACHCTBUM UM BallH

BBIBOJBbI.

OTBeThHI HA BONPOCHI:

1. Y43BUMOCT®.

2. 3ammdpoBarth €€ J0CTaTOYHO CTOMKUM mudpoMm. Hanoxuts BpeMeHHBIC
OTPaHWYCHUSI HA €€ MCIOJIb30BaHUS, KOTOPhIE HE JAIOT BPEMEHU HA WCIIOJIb30BAaHUE
nepexBadyeHHON HH(pOpMaIIMH (€CJIU 3TO BO3MOXKHO).

3. Her. Eciii maposas npuciad KeM-TO APYTUM, TO OH M3BECTEH KaK MUHUMYM
oTnpaBuTeto. KpoMe Toro, a Kak oTIpaBUTe s Y3HAJ Balll TAPOJIb, YTOOBI OTPECITUTh
€ro «HECTOUKOCTh)?

4. 11enocTHOCTD, @ BOBMOKHO — €CJIM pad0Ta OCTaHOBUJIACH — JIOCTYITHOCTb.

5.B pesyapraTre yTEYKH JOCTYH K 3aKPHITOMY KIIOYY  IOTYYHIT
snoymbIiuieHHUK. [Ipu  orcyrctBuu moHATHS «CIHCOK OT3bIBa» OH CMOXET

HCIIOJIBb30BATh CepTH(bHKaT A0 UCTCUCHUA CI'O CPOKa.
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CKOMIpPOMETUPOBAH CEPTU(UKAT MOJAYUHEHHOI'O YAOCTOBEPSIOLIETO IEHTPA,
IIPU STOM CHHUCOK BBIIAHHBIX UM cepTU(PUKATOB yHUUYTOXeH. HeoOxoaumo 0To3BaTh
BCE CepTU(UKATHI — HO U3BECTUTH 00 3TOM TE€X, KTO MX MOIYy4asl HEBO3MOXKHO.

6. [loromy d9TO0 B 3TOM Ciy4ae 3aBUCHMOCTh OT OTOr0 IIEHTpa CTaHET
KPUTHYECKOM.

7. He cymecTtByeT TeXHHYECKHX NpPOLEAYp, KOTOpblE MOIJIM Obl aJeKBAaTHO
OLIEHUTh TOJHOTY U JOCTOBEPHOCTh HHGpOpMAIMU. A 3HAYUT, IMOCKOJIbKY 3TO
OTKPBITBIN CEPBUC, 37T0YMBIIUIEHHUK (MJIM IPOCTO HE BIAACIONINI Bceil nHopmaleit
MOJIb30BaTENIb) MOXKET BHECTH Ty[a OLIMOOYHBIC CBEJACHHS — M OHU OyayT TaMm
HaXOJUTHCS HEONPEAEIEHHOE BPEMS.

8. Hano omnpenenuts XxapakTep HEIOCTYIHOCTH:

a) HEJIOCTYITHbI HUKAKUE CalThl, BO3SMOXKHO, Mpo0ieMa BO3HUKIIA C JOCTYIIOM
B MHTepHeT y Bac muium Bamero nposanjepa. Hamo npoBeputs JOCTYIHOCTh BallIero
UTI03a, 1ITI03a mpoBaiaepa, DNS-cepsepoB (Hampumep, 8.8.8.8);

0) He n3BecTHO UM — omuoOKka B DNS-umenn wim npo6iaemsl ¢ qomeHoM. Hamo
IIPOBEPUTH pa3pelicHue UMEH ¢ TTIOMOIIBI0 yTHIMTHI NSlookup;

B) CAT HE OTBEYAET — BO3MOYKHO, OCTAHOBJEH WJIM BO3HHUKIM IMPOOJIEMBI
C IOCTYTOM K MIHTepHETY yXe Ha ero CTOpOHE;

r) mpu 00paboTKe MaHHBIX HA CalTe BO3HUKAIOT OMTMOKUA. BbI MOXETEe TOIHKO

COOOUTUTH 00 3TOM B MOJAEPKKY CaifTa, €CJIM OHA BaM M3BECTHA.

Hcnoab3oBanue pazanunbix wngpos (Lesaps, I'poncpensaa uinu Buxxenepa,
adppunnoro). lludpoi nepecranoBKU

Cooeporcanue memvl ypoxa

CaMbIM TIPOCTBIM CUUTAETCS MHUQP MEPECTAHOBKU. AJTOPUTM JAHHOTO BHUAA
mHUPpoBaHUs TOIPA3yMEBAET 101 COOON M3MEHEHHUE MOpsIIKa CIeI0BaHUS SJIEMEHTOB
HCXOHOTO OTKPBITOI'O TEKCTA, IIPH 3TOM CaMU AJIEMEHTBI HE U3MEHSIOTCH.

Hanpumep, 3ammdppyem cinoBo BECHA ¢ mnomompio mpoctoro mudpa
nepectaHoBku. [IpoHymMepyeM Kax1yto OyKBY 3TOro CjIoBa

B E C H
1 2 3 4 )
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YcnoBumMmces, uto OykBa 1o HomepoM 1 mepeiizer Ha 4-€ MecTo, U Jajiee Tak:
2 —3,3—1,4-5, 5-2. [lony4daem:
B E C H
1 2 3 4 5

OcymiecTBUM MeEpexo]l K HOBBIM MecTaM OykB (depe3 «’» o00o3HayaeTcs HOMep

OYKBBI B HOBOM CJIOBE):
43 3 b 1 b 5 b 2 bl
[lepecTaBuM OYKBBI Ha HOBBIE MECTA B MOPSJIKE BO3paCTaHUsI UG, O KOTOPHIMU

OHU 3Ha4aTcs:
1 b 2 b 3 b 4 b 5 bl
C A E B H

CAEBH — 3ammdpoBanHoe ¢ noMmortisio mudpa nepecranoBku cioBo BECHA.

3anuiieM ycjIoBHE Halle NepecTaHOBKU B Oosiee yJOOHOM BHJIE, YEM IPOCTOE
nepeuncnenue. Ilycte Hamie ycioBue OyAeT TaOnMIedl ¢ AByMsl CTPOKaMH, T
B BEpXHEH CTPOKE Mbl 3amuiIeM MopsakoBble HoMepa OykB cioBa BECHA,
a BO BTOPOM — HOMEP MeCTa, Ha KOTOpoe OyKBa Mo/ ONpe/ieIeHHBIM HOMEPOM JIOJIKHA
nepeT B MUPPOTEKCTE B COOTBETCTBUMU ¢ YycioBueM. (bykBa moja HomepoMm 1
nepeiger Ha 4-¢ MecTo, Mmoj HoMmepoM 2 — Ha 3-¢ u jgaiuee: 3—1, 45, 5-52)

[Tomyunm:

G515

B oOmem Buae 3ammcarh mudp MEPEeCTAaHOBKU JJII OTKPBHITOTO COOOIIEHUS

JUTMHBI 11 OyZIET BBITJISIIETh TAKUM 00pa3oM:

(1 2 n)
il iZ in’

rae iy — HoMep MecTa MHUGPOTEKCTa, Ha KOTOpOEe IMomnajgaeT mepBas OykBa
npu 3aJaHHOM TMpeoOpa3oBaHHUM, i, — HOMEp MecTa MmHudpoTeKcTa, Ha KOTOpas
nornajaaer Bropas OykBa U T. 1. B BepxHeMm psiy CTOST MOPSIKOBbIE HOMEpa OyKB
HCXOTHOTO COOOIIIEHHUS, B HIDKHEM — YKcia OT | 10 1 B MPOU3BOJILHOM MOPSIIKE.
JemmdpoBanue npu 3HAHUK TaOJIUIIBI MM (pa MEPECTAHOBKU OCYIIIECTBIISIETCS
oueHb mpocto. [lompobyem pacmmdpoBars coobmenne OAKIII ¢ momoribio

IIEPCCTAaHOBKH, OIMCAHHOM BBIIIE.
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Me1 3HacM, 4TO 6YKBa, OKa3aBHIasACA Ha IICPBOM MCCTC B HII/I(l)pTeKCTe, CTOsAJIa
B OTKPBITOM COO6IHGHI/II/I Ha TPCTbCM MCCTC, 6YKBa, CToAIasA ceryac Ha BTOPOM MCCTC,

paHee CTosjIa Ha MATOM M T. JI. 3amuIiieM o0paTHoe MpeoOpa3oBaHueE:

Gs21a

r7Ie B BEPXHEM psAy yKaKeM HoMmepa MecT OyKkB B MU(GPOTEKCTE, a B HUKHEM —
B OTKPBITOM COOOIIICHHH.

[Tonyuum cioBo BECHA.

MoXXHO 3amMeTuTh, YTO MWHUGPbHl MPOCTOM MEPECTAHOBKU CTAHYT HEYIOOHBI
npu OOJIBIIOM 3HAYEHUH N.

3ananus Ha oTPadOTKY KM pa nepecTaHOBKHU

1. 3ammdpyiiTe CI0BO C TOMOIIBIO JAHHBIX MTEPECTAHOBOK.
3AAYMKA

(6 71 5 2)

2. lemmdpyiite coobiienne, 3Has MUGPYONTYIO IEPECTaHOBKY.
HbIBHAA

(1 2 34 5 6)

3 5 16 4 2

HIugp Le3aps

Jnst mpumenenust mudpa Llesaps Kk OTKPHITOMY TEKCTY HEOOXOIUMO KaKIyIO
OyKBY TIOCJIaHHsI 3aMEHHUTh Ha OYKBY TOTO ke andaBuTa myTeM caBura Ha K OyKs.

[Tpu nocTrxennn KoHIa aiaBUTa BBITIOIHACTCS IUKINISCKUN TIEPEXO0]T K €ro
HaJay.

[Ipenmonoxum, uto wucnoab3yercs N-OykBeHHBI andaBUT C YUCIOBBIMHU
skBuBajicHTamMu OykB: {0, 1, ... , N — 1}. Torma xaxmas OykBa ImmdppoTekcTa Oymer
HAXOJUTCS TIO MPABIITY:

C=1(p)=p+k,
rae p — OykBa oTkpbiToro Ttekcra, C — OykBa mmdporekcTa; K — Iermoe 4ucio,
SBIISIONICECS KITFOYOM U (DPOBAHUS.
Hanpumep, 3amudpyem OykBy «1» mudpom Llezaps ¢ kirogom mmdpoBanus 4.
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

a O B r @1 e €€ X 3 WM U K JaA ™M H O 1

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

p ¢ 1y ¢ X mw Yy m m b B b 3 0 A
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C=12)=2+4=6—>1m»

OOpaTtuM BHUMaHHE, YTO MPU MHUPPOBAHUU OYKB C OOJBIIMM IMOPSAIKOBBIM
HOMEPOM JIETKO BBIUTH 3a mpeaensl andasuta. Toraa BHOBb MEPEXOANM K €ro Hauamly.
JomyctumM, 3ammdpyemM OYKBY «10» € KIIFOYOM U3 MPEABIAYIIETO MpUMeEpa.

C=1(31)=31+4=35—7?

Jns HaxoxaeHWss HoMmepa OyKBHI B andaBUTEe JOCTATOYHO HAWTH OCTATOK
OT JIEJICHUSI MOJTYYUBILIEroCs Yncia Ha KOJIMYECTBO OyKB B alipaBuTe.

35mod33=2—s

Hemuoro ycoBepiieHCTByeM Hally GopMmyny:

C=1f(p)= p + k (mod N).

JlaHHas 3amuch O3HAYAeT, YTO MbI UIIEM OCTATOK OT jAelieHus Ha N 3HaueHwHs
BhIpakeHus P + K.

Hanpumep, 3ammdpyem mmdpom Ilesaps ¢ kmouom k = 15 cioso JJOM.
B pycckom andasute 33 6yksbl (N). [udpyroimee npeodpa3oBaHue MPUMET BUI:

C =f(p) = p + 15 (mod 33).

B ¢opmyne 3Hak = o03HauaeT omnepanuio SKBUBAJICHTHOCTH (JIOrmyeckas
PaBHO3HAYHOCTb ).

f(n) > f4) =4+15(mod33) =19 > T
f(o) — f(15) = 15+ 15 (mod 33) = 30 —» D
f(m) — f(13) = 13 + 15 (mod 33) = 28 — bl

[Tonyuum otBet: TOBI.

Oo6mensBectHo, uTo FOmuii Ile3app B CBOMX MOCTAHUSX HMCIIOJB30BAT KITFOY
k=3, T. e. kKaxxaas OykBa ero MoCJIaHusl SIBIsIach OYKBOW, CMEIICHHON OT HUCXOIHOTO
MeCTa Ha TPU MO3UIUH.

Jnsa nemmdposanus snementa mmdprekcra C € {0, 1, ..., N — 1} Heobxoaumo
BBIYHCIIUTD

p=f}C) = C-k (mod N).

Jauubiii Bun mudpoBaHUS OYEHBb MPOCT, HO, K COXAJICHUIO, HE SIBISICTCS
HAJCKHBIM. 3amu@pOBaHHOE TMOCIAHUE MOXKHO C JIETKOCTBIO JACmHU(pPOBATH
Opd TMOMOIIM YacTOTHOro aHanu3a. JlomycTum, uyamie Apyrux B HIHM(PpPTEKCTe
BCTpeuaeTcss OykBa «T». DTO 3HAYMT, YTO CIBHUT mpeolOpasyer «o» = 15 (mauboinee

4acToO BCTpeYaeMyro OYKBY B pycckom andasute) B «1» = 19,
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Haiinem k:
19 = 15 + k (mod 33),
k = 4 (mod 33).

UroO6s! gemudponars coodbmieHue OOMYITKDIIIMI, ocTtaetcs BeruecTs 4

(o moysto 33) U3 YUCIOBBIX YKBUBAJIEHTOB OYKB MTOCIIAHMUS.
OOMYUTXKDJIIMI™ =
=15211320231972142513311179161915317021932=
= KPUIITOI' PAD®UA

3ameuanue: Tpu pelICHUN CPAaBHEHUH MOTYT BO3HHKATh CIy4aw, KOT/Ia YHCIIO

PaBHSCTCS OTPULIATEIIBHOMY YUCITY 110 MOJIYIIIO.
17 +x = 9 (mod 5)
X = -8 (mod 5)

B Takom cirydae nmpecTaBisieM B CISIYIONIEM BUJIC:

1) 8 =5"(-1) — 3 (1. . IpH JACICHUH HA 5 UTOT OTPHUIIATEIILHBIA OCTATOK —3);

2) 8 =5"(-2) + 2 (mpu TaKOM Pa3JIOKESHUU OCTATOK IOJIOKUTEIHHBIN).

[Tpu pemeHnu 3a1a4 HaM TOTPEOYETCS MOJOKUTEIBHOE PEIICHHE, II03TOMY:

X = 2 (mod 5)

[Tpo uncma —8, —3, 2, 7 ¥ T. 1. TOBOPSAT, YTO OHU CPABHUMBI IT0 MOJIYJTIO, TaK KaK
IIPH JCJICHUH Ha 3TH YKCJIa JAl0T OJMH U TOT XK€ MOJIOKHUTEIbHBIN ocTaTok 2. Ho naxe
CCIIH  UMeeTCs HeOOJbIoe IOCNIaHWe, HE Jaloliee HaM  ONPEICIUTh YacTo
BCTPEYAOIIYI0CS OYKBY, TO JUIS 3TOI'0 UMEETCS BCEro 33 BO3MOMKHOCTH — MOYKHO
poCcTO TONMpoOoBaTh MX Bce. B KOHIIE KOHIIOB JUINb OAHOMY 3HA4EHHIO OyJeT

COOTBETCTBOBATH OCMBICIICHHOC COO6H_I€HI/I€, TaKoO€ U 6yzxeT KJIIFOYOM IHI/I(l)pOBaHI/IH.

IIngp I'ponchennvaa (Buxkenepa)

VY paccmorpennoro mmugppa llezaps cymiectByer Moauduxanus B BUJE
JIOTIOJTHEHHUST YHUCJIOBBIM KJIIOUOM, JIejaromiasi ero Oosiee HaAeKHBbIM. JlJig 3TOro
3a KaXJ0i OYKBOM MCXOJHOTO TEKCTa 3aKperisiercs udpa yucioBoro kitouda. Ecinu
JUIMHA KJI0Ya MEHBIIE JUIMHBI COOOIICHMS, TO KIIIOY IUKINYECKUA TMOBTOPSETCS
0 koHna. Kimtou mmdpoBanus i KaxI0i OyKBBI UCXOJHOTO TEKCTa IMOJTY4aeTCs
CBOM, OIIPEJCIICHHBI YHUCIOBBIM KJIIOYOM. Takum oOpa3zoMm, momydaercss mudp
I'poncdenbaa. On moxox Ha mudp BwkeHnepa, HO mpolie 3a cyeT ucronb3oBanus 10

uudp, BMecTo 26 OykB JlaTUHCKOTrO ajihaBuTa WK 33 OYKB KUPUILTUIIBI.
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Hanpumep: 3ammdpyem cioso BUOKEHEP ¢ momornisio uyunciaoBoro kiroda
k =1572.

1 5 7 2 1 5 7

B " XK E H

fB) > f(2) =2+1(mod33) =3—r
f(u) > f(9) =9+5(mod 33) = 14— Hn
fox) > f(7) = 7+ 1 (mod 33) =8 — 3
fle) - f(5) =5+ 2 (mod 33) = 7— x
f(a) — f(14) = 14+ 7 (mod 33) = 21— ¢
fle) — f(5) = 5+5(mod 33) = 10— i
f(p) » f(17) =17 +7 (mod 33) = 24 — u

TTomy4uM 3aKoaupoBaHHOe clioBo — I'H3K DY,

OOparuTe BHUMAaHHWE, YTO NPHU HCIOIb30BAaHUMU JJIMHHOIO YUCIOBOIO KIIFOUYa
OJIMHAKOBbIE OYKBBI IPHU MIU(POBAHUH MEPEXOJAT B pa3HbIE, a pa3HBIM OYKBaM MOKET
COOTBETCTBOBATh O/1HA OyKBa mudpoTekcra. Bee 310 3aTpyIHAET YaCTOTHBIN aHAIIN3.

HecomHenHpiM nocTomHCTBOM ImHdpa ['poHcdenbaa sBIsETCS TO, 4YTO
KOJIMYECTBO BO3MOXKHBIX YUCIOBBIX KIKOYEH MPAKTUYECKH HEUCUEPIAEMO. DTO JIENIAET
YaCTOTHBIM aHAJIU3 3aTPyAHUTENbHBIM, HO BCE € BO3MOXKHBIM, €CIM Y4ECTb, YTO
B YMCJIOBOM KJTIOUE KaXKas udpa UMEET TOIbKO AECITh 3HAUSHH, a 3HAUUT, UMEeTCs
JMIIb ECATh BAPUAHTOB MPOYTEHHS Kakaou OykBbI mudpoTekcra. OaHako, mudp
['poHcennaa nomyckaer naipHene MoaU(pUKAINY, YIyULIAIOIIIEe €r0 CTORKOCTD,
B YaCTHOCTHU JBOMHOE MIM(POBAHNE PA3HBIMU YHCIOBBIMU KIIFOUAMHU.

Mudp I'ponchenbaa Obul OYEHHb MOMYJSPEH B EBPOINEHCKUX CTpaHax, a
B JIPYTHX CTPaHaX UCIOIb30BaIM mudp Bukenepa. OTIMYaIOTCS OHU TEM, YTO BMECTO
udp B mudpe BrskeHepa UCmonp3ytoT OYKBBI.

O mmmdpe Bwkenepa cm.: https://calculatorium.ru/cryptography/vigenere-cipher

ApPunnbiid mmgp
PaccMmoTrpum Oonee Haaexublid mudp — abdunnasiid. 1 mmdpoBanus OyKBbI
HCXOHOTO COOOIIEHHS MOBb3YIOTCS AQP(OUHHBIMU OTOOPAKEHUAMMU:
C=a-p+b(modN),

rae a u b — pukcupoBanHbIe 1eNbIe YKCa, 00pa3yIoIne KITF0Y IIH(pPOBaHHUS.
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3ameuanue: Ha BBHIOOpP & HAKIJIAJLIBACTCS OTpaHUYCHHE: NepeMeHHbie a u N
JOJKHBI OBITH B3aMMHO MPOCTHIMU, B MPOTHUBHOM CJIydae HEBO3MOXHO Oyer
OJTHO3HAYHO BOCCTAHOBUTH OTKPBITHIN TEKCT MO MIKU(DPOBAHHOMY.

Hanpumep, 3ammdpyem coobmenne CUCTEMA, wucnonsdys adduaHOE
0TOOpakeHHUe ¢ KIIo4YoM IudpoBanus a =7, b =4,

f(c) - f(18) = 7-18 +4 (mod 33) = 130 =31 — 10
fu) - f9) =7-9+4(mod33) =1—-0
f(c) - f(18) = 7-18+4 (mod 33) = 31 > w0
f(r) > f(19) =7-19+4(mod 33) =5 —¢
fe) >f5)=7-5+4(mod33) =6—c¢
f(m) - f(13) =7 - 13 +4 (mod 33) = 25 - m
fla) > f(0) =7-0+4(mod 33) =4 — 1

[Monyuyum FOBKOEENI/I.

Jns nemmdpoBanus cooOIIEHHS], 3aIIM(PPOBAHHOIO TPUMEHEHNEM aQPUHHOTO
0TOOpaXeHUsT HY)KHO BBIPa3uTh p depes C-

p=a?l-C+b?(modN),
rje a*— obparHoe K a 1o MoAyIIo uucio, bt =-a?t-b

Hanpumep, onpenenum, kakas OykBa andaButa mudppyercs OYKBOM «JD»
npu apduHHOM TPeoOpa3OBaHUU.

1. CHauana Haiinem a

7-at=1(mod 33)
a!= 19 (mod 33)

3ameuanue: py HAXOXKICHUU HEU3BeCTHOTO U3 cpaBHeHus K + X = m (mod N)
COBETYEM HAWTH TaKOE IeJ0e X, MPU KOTOPOM K * X PaBHSJIOCH OJHOMY U3 YHCEI
m+ N, m+ 2N, m+ 3N u 1. 1. B pazéupaemom npumepe:

7 - X =34 —HeT Takoro I1eJ0ro;

7 - X =67 — HET TaKOrO IIEIO0TO;

7 - X =100 — HeT TaKoro 1eNoro;

7 -x=133 - ectp, X = 109.

2. lemmdpyroiee mpeodpazoBaHue MPUMET BUJL:

p=19-C-19 -4 (mod 33);
p=19 - C-76 (mod 33).

3. IloacraBum BMecTo C MOPSAIKOBBIA HOMEP OYKBBI «JD»:
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p=19-12-76 (mod N) = 152 (mod N) = 20 (mod N) — .

Omeem: OyKBa «y» Ipy JaHHOM HIM(PPOBAHUU NIEPEXOAUT B OYKBY «I».

s HaxoKIEHUs KIto4Ya MpHU KPUNTOAHAIM3€e HEOOXOAUMO 3HATh JIBE OYKBbI
mUGPOTEKCTa U COOTBETCTBYIONIUE UM OYKBBI OTKPBITOIO TEKCTA, JJII TOTO YTOOBI
MO’KHO OBLIO COCTaBUTh U PELLIUTH CUCTEMY CpPaBHEHUIA.

Hanpumep, B mmdporekcTe dyaiie BCEro BCTPEUAlOTCS OYKBBI «T» MU «K».
PasymHO mnpeamnonoxuTh, 4YTO HWMH 3amddpoBaHbl JABE Haubojee 4YacTo
BCTpeyaronuecs OykBbl andaBuTa «0» M «e». 3aMeHsisi OyKBbI MX YHCIOBBIMU
HKBUBAJICHTAMH U MOJICTABJISIS MOCIEHUE B GOPMYITy HenPpOBaHUs, TTOTYIaeM:

19 - at+b?1=15 (mod 33);
11 -at+b*=5(mod 33).

3ameuanue: cuctemMa CpaBHEHHH B JaHHOM Cllydae pelIaeTcss Kak cucTremMa
ypaBHEHU. MeTO0M BBEIYUTAHUS TIOTYIUM:

8 - a!=10 (mod 33);
al=26.

Haxomum b~l, moxcraenss a' B mo6oe cpaBHEHHE CHCTEMBbI M pellas €ro:
b-1= 16, 1. e. Bce coobIIeHnE MOXKET OBITH JEIHM(YPOBAHO IPUMEHEHHEM (POPMYIIBL:

p = 26 - C +16 (mod 33).

3anaun Ha oTpadoTKy HaBbLIKOB KMdpoBanuss mo temam: «Iludp Leszaps»,
«ugp I'porchennaa (Bukenepa)» u «AdpouHHbIA WIUPP»

1. Bammppyiite npu nomom mmppa Ilesaps, ucmonsdys kimou K = 8,
cnenyromee coobmenue: HAUYMHAEM (ucnonbiyercst monHbld  33-0yKBEHHBIN
pycckuit andaBuT; A7 yA0OCTBA MPOUYTEHHS MPOOENbI HE MPOMYCKaTh — MU(PPOBAThH
UX HE HYKHO).

2. [loympaxkusiemcss B aemm@poBaHUU COOOLICHUI (MyHKTyalds COXpaHeHa
TOJILKO NIl ymoOcTBa mpouteHus). Haiimem mepBoe m BTOpOE 3HAYCHUsS KITIOYa.
st aTOro HyXHO JekoaupoBarh nBa coobmienusi: 1-e — EABIMIJJICMU; 2-e —
3UTINCMMU; 3nayenue kimoua = 4. B Hux 3ammdpoBaHbl 1Be apu@MeTHUYECKUE
onepauuu. [logcTaBbTe X Ha MECTO «...» B apU(PMETUUECKUE BBIPAXKEHHUS, BEIUNCIUTE
UX 3Ha4eHMs. Pe3ynbTaTel — IEPBOE U BTOPOE 3HAYEHUE KIIF0Ya COOTBETCTBEHHO:

1)4...3=

2)28 ...7=
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3. Hexonupyiite ¢ momonisto mudpa ['porchenbna coodbmenne: LDKIIBTIT,
k= 127. Pe3yabTar — TpeThe 3HaAUCHHUE KITIOYA.

4. Banomaiite coobOmenue [MIPYM3, 3nasg, uro npu mmdpoBaHUU
HCIOJIb30BAJIOCH TPEXPA3PSATHOE YUCIIO U UTO OYKBBI «C» U «U» ObUIM 3alIH(PPOBAHbI
OyKBaMHU «y» W «II» cOOTBeTCTBeHHO. OmHO M3 3HaueHuW kiaroya — §. JlanHoe
cOOOIIeHHE BaM MTOHAI00UTCS TIPH PEIICHUH 3a7a9u 6.

5. Sammpyiite cooburerne MUTMIOA npu nomomy adGpuHHOro mHdpoBaHMs:
a =2, b=32. lanHoe cooOIIecHNE BaM IMOHAJT00MTCS NP PEIICHUH 3a1a4u 6.

6. Haligure mociennee 3Ha4e€HUE KITFOYA.

[ocnennee 3HaueHue kmoda — 3to MJIPEPBS (pe3yabTar MyHKTA 5) U CIiB
(pesynbrar nmyHkta 4). CrnoBa WJIPEPBS u CUB 3amu¢poBaHbl MPU MTOMOIIU

adppunHOTO MMppoBaHus. JlekoaupyiTe cooOIIeHUsI, YTOOBI MOHSTh, YTO HAIUCAHO

B 3a1aHUU.
1) JIPEPBS
a=2
b=7
2) CUIB
a=4
b=2

[Toznpasnsiem! Bol cobpanu kirod. Teneps Bb MOKeTe AeudpoBaTh MOCIaHNE
HOmus Leszapsa: [TY ABI' XUDODYBIPY UL

Ne 3amanus OtBeT

[Tocnanue OIIbIT BCEMY YUUTEJIb (3nHauenue kimoua — 1448)
Le3aps
X3APX3MD

1)1;2) 4
YETBIPE
YUCJIA

TPEThSI

o o B~ WD

8 (mocneaHee 3HaUEHUE KII0Ya — 3TO TPEThS CTEICHD YKCa 2)

94



Hudpposas nognuch uin aaropurm RSA

Cooeporcanue memwl ypoxa

Buumanme! [l wu3ydeHuss TeMbl HEOOXOJUMO TIOBTOPUTH  OCHOBBI
nporpammupoBanus Ha Python (peanmzammio QyHKIMN, BETBICHUS, AITOPUTM
EBxnnna).

Kpunrorpapuueckas cucreMa ¢ OTKpbITBIM KiatodoM RSA  peanusyet
acCUMETpPUYHOEe HIM(PpPOBAaHME M HA3BaHAa B YECTh YYEHBIX M3 MaccauyceTcKoro
TexHoyiornyeckoro uHcTUTyTa: Ponanbma Pusecta, Agu IMamupa u Jleonapaa
AyieMana.

AJNTOPUTM COCTOUT U3 HECKOJIBKHUX ITAIOB:

Jran |: reHepalys OTKPHITOro U 3aKPHITOTO Kro4a MU pOBaHUS.

Bri6epem J1Ba pa3nuyHbIX IPOCTHIX YUCHA P U (.

p=17,q =13

Haitnem npousBeneHne 3TUX 4ucen n. DTO OYAET OAUMH U3 OTKPBITHIX KIHOYEH

aOOHEHTA.
n=17-13=221

Haiinem koiamuecTBO HaTypaibHBIX YUCEN, MEHBIIIE YHCIIa N M B3AUMHO MPOCTBIX
c HUM (pyHkuusa Oiinepa). Tak kak n packiajplBaeTCs TOJIBKO HA JBa MPOCTHIX
JEUTENS, a JIs1 IPOCTBIX YMCEJT BCE YMCIIAa, MEHbIIIE UX CAMHX, C HUM B3aUMHOIIPOCTHI,
T0: (n) = (p — (g — D).

on)=017-1)13-1)=16-12 =192
B kauecTBe OTKpBHITOro kjto4ya a (OTKPBITOM SKCIIOHEHTHI) BHIOEPEM HHUCIIO,
B3aMMHO MpocToe ¢ (@ (n) u MeHbIie @(n).
a=>5
HOJ (5,192) =1
Beruncimm 3akpbIThii K04 o o - a = 1 (mod @(n));
5-a=1(mod 192).
3ameuanue: PN HAXOXKJICHUH HEM3BECTHOTO M3 CpaBHEHUA kK -+ X = m (mod N)

COBETYEM HaWTU TaKoe IeJ0€ X, MPU KOTOPOM K - X PaBHSIOCH OJHOMY M3 YHCEI

m+ Nm+ 2Nm+3N u 1. a1 B pazdupaemom mnpumepe 5-a = 1937
(Het Takoro memoro a.) A5 - o« = 3857 (EcTb 11enoe u oHO paBHO 77.)
a=77.
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Takum oOpazom y Bcex aOOHEHTOB €CTh CBOM OTKPBITBIM K04 (a, n),

nepeaBaeMblii IpyruM aOOHEHTaM, M 3aKphIThIA (0, 1), KOTOpHIM TepeaaBaTh HE

ClIeayeT.
AOGoneHT A P14 qq Ny a a
AbonenT B P2 Y Qs ng b B
Aobonent C D3 U (3 Ne c

HammiMm oTKpBITBIM KJTHOYOM siBsieTcs mapa (5, 221), a 3akpeiTeiM — napa (77,
221).

dran |l: nepegayva 3ammdpoBaHHOr0 COOOLIECHUS.

YroObI mepenath cooOIIeHne, HEOOXOAMMO 3HATh OTKPBITHIA KIFOY agpecaTa
(a, ny). CooOuicHHEM SABJISIETCS YHUCIIO M.

[IycTb OTKpBITBIM KIIOUOM Halmiero cobecennuka ssisgercs (5, 221), a
nepegaBaeMoe coodenne m = 6.

3ammnppoBaHHOE COOOIIEHNE My MOIYYaeTCs MOCIE BBIYUCIECHUS CIEAYIOLEN

OTepalni:
my; = m%*(mod ny);
m; = 6°(mod 221);
m,; = 41 (mod 221).
Oran |11 nemmdpoBanme mosydeHHOro cOOOIIEeHNS.

1. JlemmdpoBaHue OCYIIECTBISIETCS C HCIIOJB30BAaHUEM 3aKPBITOTO KITIOYa
CaMHM TIOJTydaTesIeM COOOIICHHSI CISTYIONIINM 00pa3oM:
m, = m{ = m (imod n);
m, = 4177 (mod 221) (npekpacHas 3a1a4a, He Ipasja au?).
3ameuanue: TIpU HAXOXKICHUHM CTENECHEH IO MOMYITIO TIPOMEKYTOUHBIC
PE3YIBTATHI TAKXKE MPEOOpa3yUTe MO MOYIIIO — 3TO 00JeryuT 3a1auy. U He 3a0bIBaiiTe
PO CBOICTBA cTEneHeH !
412 = 1681 = 134 (mod 221)
413 =134 -41 = 5494 = 190 (mod 221)
415 =412 - 413 = 134 - 190 = 25460 = 45 (mod 221)
4110 = 415 - 415 = 45-45 = 2025 = 36 (mod 221)
4120 = 4110. 4110 =36-36 = 1296 = 191 (mod 221)
4140 =4120.4120 = 191- 191 = 36481 = 16 (mod 221)
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4170 = 41%0.4120. 4019 =16-191-36 = 110016 = 179 (mod 221)
4177 = 4170-415-412 =179-45-134 =1 079 370 = 6 (mod 221)

B peanbHOl %U3HHU UCTIONB3YIOT KpaitHe OoJbiire npoctblie ynucna (ue 17 u 13,
a MHOTO 0OJjbIliKe). ABTOPBHI aIrOPUTMA B KAa4ECTBE OTKPBHITHIX KIIIOYEH CHCTEMBI
ucnonp3oBau 129-3naunoe uncio nu a = 9007.

B 2010 r. ydensle ycnemHo pacmiu@poBaiy JaHHbIE, 3alu(poBaHHBIC
C WCIOJb30BaHWEM Kitoua cTaHaapta RSA nmmuHOM 768 OUT M COBETOBAIM HE
UCII0JIB30BaTh Kitoun MeHee 1024 Gura.

[Tockonmpky mmdppoBanue RSA  nydmie BCero  MOAXOAMT  HUMEHHO
utst mdpoBaHus yucen (mpudeM OOJIBINX, TOT/Ia COOOIICHNE MPUACTCS pa30ruBaTh
Ha Oousiblive OJIOKM) W, KpPOME TOrO, BBIYMCIHUTEIBHO JOBOJBHO JOJTOE€, TO €ro
MPUMEHSIOT 10 TaKOM cxeme:

1. BeIOuparoT aJiropuT™ JIsl «IIOTOKOBOT'0» U(POBAHUSI.

2. Co31ar0T BpEMEHHBIN «CEaHCOBBIN» KITFOU JIs 3TOTO MHudpa

3. CeancoBblii KIto4U MUGPYIOT ¢ moMoIbio RSA u nepenarot.

4. Ha crtopoHe moiydarenss NPUHUMAIOT COOOIIEeHHE, paciu(poOBHIBAIOT
CCAHCOBBI KIIIOY W TIOTOM paciiu(poBBIBAIOT MMOTOKOBEIC NaHHBIE. [I0 OKOHUaHWUM
ceaHca BPEeMCHHBIN KIIFOY aHHYJIUPYETCS.

B namem cnydae mmdpoB HEMHOro, Tak 4TO OyJeM HCIOJIH30BaTh BMECTE
¢ RSAaddunrnoe mmdpoBanue — ¢ ogHON CTOPOHBI OoJiee CTOIKOE, YeM MUPHI

Lle3apst u Bukenepa, a ¢ apyroit — 6oJiee BHIYMCIUTENBHO JIeTKoe, yeM RSA.

3ananue 1 (mpakTudeckas padbora)

1.1. TToaroToBKTE MPOrpamMMYy TSl BEIYUCIEHUS OTKPBITOTO M 3aKPBITOTO KITI0Ya,
mudpoBanus u aemudpoBanus metogoM RSA Ha m000M s3bIKe TPOrpaMMUPOBAHHS.

1.2. BpiOepuTe ¥ BBIYUCIUTE OTKPHITBIE U 3aKPHITHIE KIIOYU IS JBYX
abonenToB. Mcnons3yiite yncma P = 19, Q = 17 1 MUHUMAaJTbHOM SKCTIOHEHTOM.

1.3. Jns Tecta 3ammdpyite ynucna A = 19 u B = 7 ana Broporo aboHeHTa
¢ momotpto yncen P =19, Q = 17 u MUHUMAJILHON SKCIIOHEHTOM.

Pacmmmdpyiite 511 ynciia camu 1151 TPOBEPKHU padOThI aIrOpUTMA.

1.4. Be1 co3ganu napy kimoueit muis urcen P =19, Q = 17 u BeIOpaiiu SKCIIOHEHTY
5. bbu10 nonydeHo cooOuieHue:

282 166 AATBUMA BBl ®PI' XPbO®PEHXCEMI PbM

Pacmudpyiire ero.
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Pemienusi 1 OTBEThI.

1.1. ITporpamma Ha si3bike Python mis mudpoBanus RSA.
def ExtendedEuclide (a,b):
res = []
if b ==
res.append (a)
res.append (1)
res.append (0)

else:

x2=1

x1=0

y2=0

yl=1

while b > 0O:
qa=a// b
r =a - g
x = x2 - g*xl
y = y2-g*yl
a=>
b=r
x2 = x1
x1=x
y2=yl
vyl =y

res.append (a)
res.append (x2)
res.append (y2)

return res

def inverseMod (a,m):
tmp = ExtendedFEuclide (a,m)

return (tmp[1l]+m)%m

def powerMod(a,n,m) :

pw = 1
k = a
while n > O:
ifn% 2 ==1:
pw = (pw * k)S3%m
k = (k*k) $ m
n=mn//2

return pw



def selectExp (phi):
ex = 2
res = ExtendedEuclide (ex,phi)
while res[0] != 1:
ex = ex +1
res = ExtendedEuclide (ex,phi)

return ex

p=int (input ('UYmucyao P ==>"))
g=int (input ('Umcio Q ==>"))
n=p*q

phi = (p-1)*(g-1)

e = selectExp (phi)

d = inverseMod (e, phi)
print ('OrkperTEr kJBOUW: (',e,',',n,')")
print ('3akperret kJyrow: (',d,',',n,')")

print ('PacumpporaHo 282:',powerMod (282,d,n))
print ('PacumpporaHo 166:',powerMod (166,d,n))

[Tporpamma Ha si3eike Python mist pacmmdposku addunHOrO mudpa:
def ExtendedEuclide (a,b):
res = []
if b ==
res.append (a)
res.append (1)
res.append (0)

else:

x2=1

x1=0

y2=0

yl=1

while b > 0O:
a=a//b
r = a - g*b
x = x2 - g*xl
y = y2-g*yl
a=>,
b=r
x2 = x1
x1l=x



vyl =y
res.append(a)
res.append (x2)
res.append (y2)

return res

alphabet = 'abRrOoeeX3UMKIIMHONIPCTYQXLUIMIIBEEL 305"

abclen = len (alphabet)

abc = { alphabet[i]:1i for i in range (abclen) }
ka=int (input ('Yucno A kJjoua adbuHHHOTO mMbpoBaHMS ==>'))
kb=int (input ('Uucno B kJjoua adbbmHHHOTO mmMbpoBaHmMs ==>'))
crypt =''.join(str (input ('Crpoka nnasa pacumdpoBKU
==>")) .lower () .split())
euclide = ExtendedEuclide (ka,abclen)
print ('Knou pacmmbppoBku: (',euclide[1],"', "', kb, ") ")
decrypt = ''.Jjoin(str (alphabet][ (euclide[l]* (abc[crypt[i]]-
kbtabclen) ) %abclen]) for i in range(len(crypt)))
print ('Pacumpporka: ', decrypt)

1.2. Inguncen P=19,Q=17,e=5:

OtkpeiThiid kimod: (5,323). 3akpeiteiii kimod: (173,323).

1.3.304u 11.

1.4. Kimroun: 28 u 13. CooOuieHue:
[MTOJIMHATIPUBETBCTPETUMCSA3ABTPA

3amanue 2 (ToMalHss MpaKTHYECcKask padboTa)

2.1. Ucnonb3yst rOTOBYIO IpOrpaMMy W3 3aiaHus 1, BIOEpUTE M BBIYHCIHUTE
OTKPBITBIE W 3aKPBITHIE KIIIOUM JJIsl IBYyX aOoHeHTOoB. Mcmomb3yiite uucna P = 23,
Q = 13 1 MUHHMAaJILHON YKCIIOHCHTOIA.

2.2. lnsa tecta 3ammdpyiite uncna A = 13 u B = 11 ansa Broporo aboneHta
¢ moMotbio uncen P = 23, Q = 13 u munumansHOM 3kcnioneHTol. Pacmmdpyiite atu
qucIa JUisl IPOBEPKU pabOThI aJropuTMa Camu.

2.3. Bol cozmanmu mapy xmoued mus gyucen P = 23, Q = 13 u BeiOpanu
AKCIOHEHTY 5. JlJig Bac mony4eHo cooOleHue:

234 189 3BIIPK®EbJINBIHBBUbbOHIOIK I HBK
Yro Bam Hanucanu?
OtBeTsI K 321aHUIO 2

2.1. Otkperteiit kimou: (5,299). 3akperterit kimou: (53,299).
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2.2.234, 189.
2.3. OJIbBI'AITPUBETBCTPETUMCA3ABTPA

B Ilpunoxxennn 1 Kk JaHHOMY MOCOOUIO TPEICTABICHBI KEWUCHI 1O OCHOBaM
kpunrorpaduu. Ilpunoxkenne 2 COAEPKUT KEHChI MO COIHUATBHOM WHKEHEPUHU
JUTSL U3y4EHUs IPABOBBIX OCHOB MH(MOPMALIMOHHON O€30MacHOCTH.

Copepxanue Tembl « TexHonorust 6JI0KYeiH», a TaKKe MaTepual AJis IPOBEPKU
YCBOGHUS TEeMbl MOXHO B35Th U3 yueOHoro mnocodus: Cambuikuna H.H.,
Kamuaun W.A., Tapamara B.B. CanaxoBa A.A. Mudopmaruka: 8-11-e kmacchl:
npaktikyM. — M. : IIpocBerienne, 2023. — 157¢.: win. — URL: https://Ibz.ru/books/1171/
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MeTonnueckne PEKOMEHIANNHA 110 H3YYCHHUIO TEMATHIECCKOI'0 pa3jacia

«Teoperuueckue 0CHOBbI HH(POPMATHKI

Temarnueckuit  pasgen  «Teopernueckue  OCHOBbI  WH(POPMATHUKHN
Ha yri1yOJIeHHOM ypoBHE npejcTaBiieH B 10 kiacce cleayromuMy TeMaMu:

1. TlpeacraBnaeHue uHpoOpMaIuu B kommbtorepe (19 u).

2. OcHoBBI anreops! Joruku (14 ).

3. Kommsrorepnas apudmernka (7 ).

B 11 xnacce u3y4arorcs J1B€ TEMBI:

4. Wudopmarus u uHGopManroHHbIe mporecch (10 ).

5. Mogemuposanue (8 ).

Ha wuzyuenune pasnena B 10 kmacce Bbiaenserca 40 dacos, B 11 kmacce —
18 yacos.

B 11 xnacce mpeaycMoTpeHO pe3epBHOE Bpems 24 dyaca, KOTOpOe
PEKOMEHAYETCS HMCIOJb30BaTh I PACIIMPEHUS] MPAKTHUECKOW YacTH JIAHHOIO
TEMaTUYECKOro pas3zena.

B PabGoueii nmporpamme npenycmorpeno 10 mpaktuueckux paboT 3a 2 roxa
00 y4CHHUS.

[IpenmeTHble pe3yJabTaThl Ha JIBYX YPOBHSIX HW3Y4YEHHUS JaHHOrO paszfesa
npeAcTaBiieHbl B Ta0bnuie 1.

IIpn wu3yyennun tembl «lIlpeacraBiienne uHpoOpMauu B KOMIbITEpE»
(19 4) monyuaet pazBUTHE BONPOC pa3/Ie/ICHUs IByX BUJIOB CUTHAJIOB — aHAJIOTOBBIX U
JUCKPETHBIX, KOTOPBIN YK€ paccMaTpUBaJICs YIPOIIEHHO B OCHOBHOM 1iKoJie. CUrHan
ABIIICTCA (PU3UUECKUM CriocoOoM mepenadyn nadopmaruu. CueHanr — 3To GU3NIECKOE
BO3/ICHCTBHE, KOTOpOE IMepenaeTcs OT OAHOM (PHU3UYECKOW CHCTeME K JPYrou.
Unghopmayus — 310 T€ U3MEHEHUS, KOTOPBIE MTPOU30UTYT MO BO3JCHCTBUEM CUTHAIIA
y €ro nojiyyaresns, T. €. IpaBUJIbHAs UHTEPIIPETALMs OdydaTeIeM CUTHaJIa MO3BOIUT
MOHSATH €ro cMbIC/L. CMBICIIOBOE COJIEpKaHUE CUTHANA, TIOHATOE MOJIy4aTelieM U €CTh
uHpopmarusa. TakuM 00pa3oM, MOXKHO CKa3zaTh, YTO MH(POpPMALUS HE COHAEPKUTCS
B CUTHAJIE, HO MOJ] €r0 BO3JEHCTBUEM BO3HHUKAET Y IOTY4aTENs.

Yaiie Bcero npu pacCMOTPEHUH CUTHAJIOB, C MTOMOILbIO KOTOPBIX MBI IOTy4aeM
HEKOTOPYIO MH(OPMAIIUIO, BBIIAEISIOT COOCTBEHHO CUTHAI, T. €. MOJIE3HOE U3MEHEHHE
BEIMYMHBl U HNOMexu — W3MEHEHHs TOW K€ BEJIMYMHBI, KOTOpbIE MEUIAIOT

uH(}OPMAITIIO U3BIICYb.
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CraHpmapTHas CXeMa UCMOYHUK — KAHAL — NPUEeMHUK, PACCMOTPEHHas
B OCHOBHOM IIIKOJIE, HEMHOI'O YCJIOXKHSAETCA, JI00aBISAIOTCS KOAUPYIOUIEE U

JIEKOJUPYIOIIee YCTPOICTBA U YUUTHIBAIOTCS TIOMEXH, BOSHUKAIOIINE B KaHAJIE CBS3H
(puc. 7).

KOAMpYIoIlee JTUHUSA eKoupYyolIee MIPUEMHUK
HCTOYHHK JUMPYIOICE | | JICKOAMPYIOL » P
yCTpPOHCTBO CBSI3U YCTPOWCTBO
(xanaum)

?

noMexH (1rym)

Puc. 7. Cxema npoiiecca nepenauu nuHGopmanuu

Kak wu3BecTHO W3 Kypca (U3MKHU, B peanbHOW cpene JH000€ HU3MEHEHHE
pacnpocTpaHsieTcsi BOJIHOOOpPa3HO, a CKOPOCTh pacHpoCTpaHEHHUs BOJHBI Oynaer
3aBHCETh OT caMOM cpefbl. B nHpopmaTike nHaue cpeay Ha3bIBAlOT KAHAIOM CEA3U.
dukcupyeMoe HU3MEHeHHEe (CUTHalI) B BHJIE HEKOTOPOro IMapamerpa, Takxke OyaeT
W3MCHATHCSA BOJIHOOOpa3zHoO. J[Jis ommcaHWsl CHTHajJa pacCMaTPUBAIOT W3MEHEHUE
BEJIMYHMHBI, AHATU3UPYSI €r0 AMIUTUTYAY B 9acTOTy. CUTHAIBI B pETbHOM MUPE UMEIOT
MaKCHMaJIbHYIO aMIUTUTYY B MOMEHT «CTapTay, Aajiee u3-3a MOTePb YHEPTHH B CPEJIe
OoHa OynmeT yMeHbIIaThCsA. TakuM o0Opa3oMm, €clii MBI PacCMaTpHUBAaeM CHUTHAT Kak
CPEICTBO Tepeaaun (WId MoydeHuss HH(OPMAIIMH ), TO JIJI HaC BaKHEEe KaK UMEHHO
cpena U3MEHSETC, T. €. C KAKOM YaCTOTOM.

C ToukM 3peHus aHaIM3a CHUTHAJIA Ba)XHEE BCETO MOHSTh, B KaKM€ WMEHHO
4acTOThl OBLJIO BJIOKEHO OOJBIIE BCEro SHEpruu (T. €. YTO WMEHHO CO37aBall
nepenaryuk). Pacnpenenenre sHepruu cUrHaja mo 4acToTaM W3MEHECHHS Ha3bIBACTCS
CHEKmPOM CUCHANA.

[Ipy co3maHuM pasTUYHBIX CPEACTB CBS3M CO BPEMEHH WX HW300PETCHUS
CYyIIECTBOBajJa MpobiieMa Ka4eCTBEHHOW Tepedadun WH(OpMaIuu, T. €. W30aBlIeHUS
OT IITyMOB, BO3HHUKAIOIINX B KaHAJIE TIEpEIavuu.

B Texandeckux cucreMax, KOTOphIE OMUPAIOTCS Ha MPUEM U Tiepeavdy CUTHaJa,
caMm CUTHAJI MO’KHO UCIOJIb30BaTh ABYMSI CIIOCOOaMH:

1) korjaa U3MEHEHHE OJHOTO CHTHAJIa COOTBETCTBYET HEKOTOPOMY M3MEHEHUIO
JIPYroro HEmpephIBHO, T. €. MPU 3TOM CIOCOOE, BO3MOYKHO C MOMOIIbIO CI0XXKHOMN
CXEMBbI, CUTHAJIbI (KaK BOJTHOOOpa3HbIE N3MEHEHMS) PEBPAIAIOTCS B IPYTUE CUTHAJIBI
0e3 ToTepu TMPOMEKYTOUHBIX 3HAYCHUH  (3BYKOBBIE  KOJEOAHWS  CPEIbl

B JJICKTPUYCCKUC UMITYJIbCBI, HAIIPUMCP, KOIr'ld KTO-TO IIOCT C MI/IKpO(I)OHOM n 95TO
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3alUChIBACTCA Ha Kakou-mu0o HocuTenb). [lockonibky (hakTU4YeCKu cueHanram
CMABAmMCcs 8 COOMEemMCcmaue UxX aHaio2y B IPyrou cpesie, To Crnocod U caMu CUTHAJIBI
B TAKUX CUCTEMAaX HA3bIBAIOTCS AHA0208bIMU,

2) ecii BMECTO OTepallfii ¢ CHTHAJIOM ONEPUPYIOT OTACIbHBIMU PE3yJibTaTaMU
3amMepa BEJIMYHUHBI, TO BMECTO IVIAJKOM KPHUBOM CHUTHAlAa IIOSIBUTCS HEKOTOPBIU
MPEPHIBUCTBIN Psii 3HAUCHUI, MTOJIYYEHHBIX B Pe3yJibTare u3MepeHuii. Takoi cnocod
00pa0oTKM curHajia (M caM CHUTHaj, OPUEHTHUPOBAHHBIA Ha TakKyl0 00pabOTKY)
HA3bIBACTCSL OUCKPEMHBIM (UUPPOBbIM).

Ha niepBblii B3r1si1 KaxeTcs, YTO BTOPOU CIOCO0 3HAYUTENILHO XYK€ — OH SIBHO
NPUBOJIUT K TOTEPE TOYHOCTH M TpeOyeT ompeneieHuss MpoLeaypbl 3aMepoB U
oOpaTHbIX TMpeoOpa3zoBanuii. Ho Ha camom pnene 3TOT cmoco0 objazaer psaoM
KJIFOUEBBIX PEUM YIIIECTB:

1) MTUCKPETHBIM CHTHAJI 3HAYUTEIHLHO Ooyiee ymoOeH mpu o00paboTke U
IIPU XPaHECHHH, T. €. JUIT HEr0 MOXXKHO OBICTPO CTPOHUTH CIIOKHBIE CXEMBI 00pabOTKHU
Ha 0a3e MaTeMaTHYECKUX METOHOB;

2) s 00pabOTKU TUCKPETHBIX CHTHAJIOB MOXKHO CO3/1aBaTh YHHBEPCAIbHBIC
(T. €. MaJIo 3aBUCSIINE OT MPUPOABI UCXOJHOTO CUTHAJIA) YCTPOMCTBA,;

3) DUCKpPETHBIN CHTHAJ TOPA30 YCTOMYUBEE K IIOMEXaM.

JInst mpakTUYECKOro MCMHOJb30BAaHUS BaXKHO, KaKUM 00pa3oM (WJIM MPU KaKUX
YCJIOBUSIX) MOKHO BOCCTAHOBUTD MCXOHBIM aHAJIOT'OBBIM CUTHAJI U3 JUCKPETHOTO.

boiio cHawana ompenesieHO 3kcrepuMeHTanbHO (HalikBuct), a mo3xe u
nokazaHo TeopeTudecku (KOTeNbHHMKOB), UTO IJI 3TOrO Yacmoma OUCKpemu3ayuu
(wacmoma 3amepos) 00adxiCHA Ovbimb 6 08a paza 0Oolbule, Yem CHeKmp
OUCKDEeMU3UpPYemMo20 CUSHaLA.

To ectsb:

fp< 2B,
rie fp — konmmyecTBO Mybcanwii (3amMepoB); B — yacTora curHaia B repiax.

D10 yTBEpkAcHME HasbiBaecTca TeopemMor  KorenmpHukoBa—HalikBucra.
Hanpumep, 115 Bocpou3BeAeHUs 3ByKa (MPYU OPUEHTALIMM HA YEJIOBEYECKUU CIYX)
yacToTa JUCKpeTu3auuu coctasiisier npuMepHo 44 KI'1, mockonbKy MakcHUMalbHas
dbukcupyemasi yxoM 4acToTa cocTaBisieT npumepHo 22 Krir.

B cBoeii Teopeme B.A. KoTenbHUKOB J0Ka3all, MPU KaKUX YCIOBUAX MOXKHO
BOCCTAHOBUTh HCXOJHBIM CHUTH&JI W3 JUCKPETHOrO, YTO [MO3BOJIMJIO CO3JaTh

COBPEMEHHBIE TEXHUYECKHE U TPOrPaMMHbBIE CPEICTBA paOdOTHI co 3ByKOoM. [Ipropurer
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HAIIIEr0 COOT€YECTBEHHUKA B UCCIIEIOBAaHUSAX T10 JAaHHOW TEMATHUKE MPU3HAH MUPOBBIM
Hay4yHbIM cooOuecTBOM. B 1enom o0cyxneHune BKJIala POCCHHCKUX YYEHBIX
B pa3BUTHE MH(GOPMATHKU SIBISIETCS 3JIEMEHTOM IMAaTPUOTHYECKOTO0 BOCIMTAHUSA U
pacumpser Kpyro3op CTapIiekIacCHUKOB.

Teopema Obuta mpeasokena u jgokazaHa B. A. KorempHukoBeiM B 1933 T.
B pabote «O nmponycKHOM cIOCOOHOCTH 3(upa U MPOBOJIOKH B AJIEKTPOCBI3U». MOXKHO
HCIIOJIb30BaTh MaTEeMaTUUECKH OoJiee TOUHYH (OPMYIUPOBKY Teopembl: «JIto0yro
¢ynknuto f(t), cocrosimyro u3 gactor ot 0 mo fc, MOXKHO HENpephIBHO MepenaBaTh
¢ 1000 TOYHOCTBIO TIPU MOMOIIX YKCEN, CICAYIONUX IpYT 3a apyrom depes 1/(2fc)
CEKYH]I».

be3ycnoBHO, Takoil CIOXHBIA Marepuall kKak TeopeMa KortenpHuKOBa—
HaiikBucra He criemyer mnpeasiaraTh OOy4YaroOImMMCS C MOJHOM MaTeMaTH4eCcKOu
BBIKJIAJIKOI BCEeX MPeoOpa30BaHUid, Kak B By3e. JTO U B By3€ U3Yy4alOT HE BCE, & TOJIBKO
Te, KTO OyAeT MpohecCHOHaIbHO 3aHUMAaThCS CBS3BIO U TEIEKOMMYHUKAUSIMH. Becem
o0 y4aronmcst Heo0X0IMMO TTOHUMATh, YTO HH(POPMALIHS TIEpeAaeTCs U IPUHUMACTCS
TEXHUYECKUMHU YCTPOMCTBAMH B BHUJI€ CHTHAJIOB, M YTO aHAJIOTOBBIE CUTHAJIBI MOXHO
npeoOpa3oBaTh B LU(pPOBHIE, a HU(PPOBBIE — B AHATIOTOBBIE.

OOpaTtuTe BHUMaHUE Ha TO, YTO OOBSICHEHNE CYIIIHOCTH CUTHAJIOB OTJINYACTCS
OT JAaHHOT'O B OCHOBHOM IIKOJIE, CTAHOBUTHCS TOUuHEe. OOBSICHSIIOTCS ¥ MPEUMyIIIECTBA
U(POBBIX CUTHAJIOB.

s mpeoOpa3oBaHMs aHAJOrOBOI'0 CHUTHajla B IHU(PPOBOM HEOOXOIUMO
MOCJIeI0BATENBHO BBHIITOJHUTH HAJl HUIM TPU ONEPAIlMU: TUCKPETU3AINIO, KBAHTOBAHUE
U KOJIUPOBaHUE.

Huckpemu3ayus — 3TO MOTy4eHNE MTHOBEHHBIX 3HAYEHHUM CUTHaja (OTCUETOB,
3aMepoB, IyJIbCallMil) 4Yepe3 OlpeAesieHHble MPOMEXKYTKA BpeMeHu (T. e.

C ONPEICIICHHOM YacTOTOW — YacToTol AucKpern3anun) (puc. 8).

i
(a) Pl

24REN .
/ \ o 0

\TTTTTTTTT/w

Puc. 8. Jluckpernzamus: 1 — curnai; 2 — OTCYESTHI
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http://ru.wikipedia.org/wiki/1933_%D0%B3%D0%BE%D0%B4

Keanmosanue — 3TO «OKpYIJIEHHE» TMOJYYEHHBIX MTHOBEHHBIX 3HAYEHUU
0 OmbKaWIuX 3apaHee 3aJaHHBIX YPOBHEW (C  OMNpeAesieHHON  OIIMOKOi
kBaHTOBaHus). Hampumep, eciiu umeercs 8 ypoBHeil ¢ marom 2: 0,2, 4,6, 8, u T. 1.,
a HEKOTOpble MTHOBEHHBIC 3HaueHus paBHel 3,6; 7,1; 2; 0,5; 1,8, To onu Oymyr

OKpyrJeHs! 10 4, 8, 2, 0, 2 cooTBeTcTBEHHO (pHC. 9).

f(t)

Puc. 9. KBanuroBanue

Koouposanue — 310 mpeacraBieHne 3HAUCHUN TTOJYYEHHBIX YPOBHEH B BHUJIC
Kojia (Hampumep, ABOMYHOro). KBaHTOBaHWE M KOJWPOBAaHHE IPAKTUYECKH BCET]Ia
SBJISIFOTCS. HEOTHEMJIEMBIMHU YaCTSIMHU JIPYT JIpyTa.

Paccmotpum, kak mpeoOpa3yeTcs 4delioBeueckas peub B IU(POBOI cUrHal
MIPU UCIIOJIH30BaHUU ITU(PPOBOI TenedhoHUU.

Hama peub 3anuMaer monocy yactor npuoiusutensHo 80—10 000 I'm. Dto
JIOCTAaTOYHO IIUPOKUM Auana3oH vactoT. i1 HopMalibHON pa300puMBOM pedyu
JI0CTaToyHO MoJockl 4acToT B 300-3400 I'm, T. €. BepxHss T'paHUIA COCTABISET
3,4 x['u. Bee, uto Beimie 3,4 xI'ii «cpesaercs» GUIBTPOM, 4TOOBI M30€kKaTh TTOMEX
B Oynymem. CormacHo Teopeme KortenpbHUKOBa, 4YacToTa JUCKPETH3ALIUH
JUIS TIPE/ICTABJICHUSI aHAJIOTOBOI'0 CHUTHAJIa, OTPAHUYEHHOrO MO CHEKTPY (MOMHUM
o (ueTpe), B BUIAE OTCYECTOB JOJHKHA TPEBHINIATh YABOCHHYIO BEPXHIOI YacTOTY
curHaia. [{ns mpocTOTHI pacueToB, a TAKKEe HEKOTOPOI'o 3amaca, BEpXHssS rpaHulla
okpyrisercs A0 4 kl'u. Takum oOpa3zom, yacToTa AMCKPETHU3AIMU B HALEM CIy4yae
JI0JKHA ObITh paBHOM 8 KI'1I.

KBantoBanue B 1udpoBoil Teneporun 256-ypoBHEBOE M HEPAaBHOMEPHOE.
HepaBHOMEpHOCTh KBAaHTOBAHHUS CBsI3aHA C TEM, YTO IIIar KBAHTOBAaHUS (PacCTOSHHE
MEX]Iy COCETHUMU YPOBHSIMU B €IMHUIIAX U3MEPEHUS XapaKTEPUCTUKHU aHAJIOTOBOTO
CUTHaJIa, KOTOpasi KBAaHTYETCs; B IAHHOM CJlydyae — HalpsHKEHUE CUTHAJIa B BOJIHTAX)
JUISL MQJIBIX aMIUTATY/ (T. €. TUXOT0 3BYyKa) BEHIOMPAETCS MUHUMAJIbHBIM, JIJIS1 CPEJTHUX —
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OOJBIIMM M I OOJBIINX — CaMbIM OOJBIIMM. OTO CJIENaHO JJIS TOI'0, YTOOBI
MOBBICUTh TOYHOCTH MEPENAYM CHUTHAJIOB C HU3KOW aMIUIMTyIou. 256 ypoBHEM
KBAHTOBAHUSI MOXXHO «YMECTUTB» B OJHO 8-pa3pslHOE JABOMYHOE YHUCIO, TaAKUM
o0pa3oM, OJIUH OTCYET MPEJCTABISETCS B BUJIC 8-Pa3psiIHON KOJIOBOM KOMOWHAIIHH.
Bce 256 ypoBHe#l nensTcs Ha ABE TPYINNbL: MOJOXKUTEIbHBIE M OTPULIATEIIbHBIC.
JI1s MOJOXKHUTENBHBIX CUTHAJIOB IEPBBIM OUT B KOJOBOM KOMOWHAIIMK paBeH 1,
st orpuuarensHeix — 0. Kaxnpas rpynma nenutcs Ha 8 cermeHToB. OOpatute
BHMMAaHUE, YTO B MpeJesiax OJHOTrO CETMEHTa Iar KBaHTOBAaHUS HEU3MEHHBIN, B TO
BpeMs KaK OT CETMEHTa K CETMEHTY OH MEHSETCS, YBEJIWYUBASCh C BO3pacTaHUEM
HOMepa cerMeHTa. [lon HoMep cerMeHTa oTBoasATCA cienyromue 3 6uta. [locneanue
4 OuTa 3aHUMAET HOMEP YPOBHS B CEIMEHTE, BCEr0 3THX YpoBHEHN 16. UToro nmeem:
2 rpymisl X 8 cerMeHTOB X 16 ypoBHEW = 256 ypOoBHEN.

Hanpuwmep, uncio 10010101 npeacrasisier codoii mosoxuTeabHbIN curnai (1)
B 1-m cermente (001) ¢ ypoBaem 5 (0101).

Tenepb MOXHO MOCYUTATH CKOPOCTH MOTY4EHHOT'O IU(PPOBOTO CUTHAA:

8000 otcueroB/c x 8 out/orcuer = 64 000 6ut/c = 64 Kbur/c.

JlaHHbIE CHUTHAJIBI SIBJISIIOTCSL  MPOCTEUINIMMU CUTHAJaMU B LU(POBOI
tenegonun. [ns ux mepemayd 10 CHX THOP HMCHOJIb3YIOTCS OCHOBHbIE IU(POBBIE
KaHaJIbl co cKopocThio 64 Kourt/c.

Pekomennyercsi paccMarpuBaTh IMpolecc nepeaayud MH@opmanuu MnoapoOHO,
Ha TpUMepe 3BYKOBOM HMH(pOpMAIMU M JTOOUTHCS €ro NnoHuMaHus. BrocieacTBuu
oOydarommmMcsi OyayT TOHSTHBI JApPyrue COBpEMEHHBbIC (opmaTel mepeaauu u
XpaHeHUs 3BYKOBOW wuH(popmarnuu. Jlamee, HeoOXoaumMo moao0paTh 3aJavqHbINA
Marepual
Ha KOAUPOBAHUE 3BYKA, MOCKOJIbKY 3Ta T€Ma BXOJUT B TOCYJAPCTBEHHYIO UTOTOBYIO
arrecrauuio. [IpenBapurenbHO MOBTOPUTH POPMYITY pacuera.

YroOpl HaWTH WHGOPMAIMOHHBI 00beM 3BykoBoro (¢aina I, HYXHO
MEPEMHOXKUTh MEXIYy COOOM JUIMTENbHOCTh 3BYKOBOro (aitna £, yactoTy
JTUCKpPETU3aluu f, KOMMYECTBO KaHAJIOB Kk U TIyOMHY KOJUPOBaHUS i

I=t-f-k-i
rae | — un(popMaImoHHbI 00BEM 3BYKOBOTO (paiina;
t — Bpewms (¢);
f — gacrora guckperuzauu (I'm);
k — xonmmuecTBO KaHaOB (MOHO — 1, cTepeo — 2);

[ — myOuHa KogupoBaHus (OUT).
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My3bikanbHbli ¢GparMeHT Obul 3amucaH B ¢opMare MOHO, ouU(poBaH U
COXpaHeH B Buje (paiiyia 6e3 UCIOL30BaHUs CKATHs TaHHBIX. Pa3mep moiydeHHOro
daiina —28 Moaiit. 3aTemM TOT *e MY3BbIKAIbHBINA (PparMeHT ObUI 3amucaH MOBTOPHO
B popmaTte cTepeo (IByxKaHaIbHas 3aMKch) U OMU(POBaH ¢ paspelieHneM B 3,5 pasza
BBIIIE M YaCTOTOW IHUCKPETH3ALMM B 2 pa3a MEHbIIE, 4eM B NepBbld pa3. Cxkartue
JTAHHBIX HE TPOU3BOAMIOCH. Y KOKUTE pa3Mep MOJydEHHOTO TPH MTOBTOPHOM 3aIMCH
daiina B M0OaiiT. B oTBeTre 3amuiiuTe TOJBKO IE€JI0€ YHUCIIO0, AUHUIY U3MEpPEHUs

M1UCaTb HC HYXXHO.

Pewenue:

Jano: Dopmynbl. Pewenue:

lo=28 M6  fi=1/2 1=2-0p-3,5-f/2-t=35-1p=3,5"-28
ko=1 i1=1ip- 3,5

k=2 li=ky-ip-fo- t

=7

Omeem: |11 = 98.

Ilepexon K eduHuuam uzmepenus Koauvecmea uH@opmayuu ayduie BCETO
OCYIIECTBUTh C PACCMOTPEHHS CYTH MHUHUMAJIBHOTO CHTHajla W ero (ukcaiumu.
OcCoOeHHO 3TO Ba)KHO, €CJIM B OCHOBHOM IIIKOJIE 3TOT MaTepuall HE paccMaTpUBalCs.
[IpakTrka mToOKa3ama, YTO MPH HAJTMYMM JBYX YacOB Ha HM3y4yeHHUE HHQPOPMATHKHU
B OCHOBHOW TIKOJiE WM3y4aTh [IBa TOAXOJa K WM3MEPEeHHI0 uH(popManuu
(BEpOATHOCTHBIN U anhaBUTHBIN) JTydllie B 7 Kiacce OCHOBHOI'O 00111ero o0pa3oBaHusl.
Ho B nepexoiHbIi IEpUOA MECTO ATOTO MaTepuasa ONnpeiessieT YUUTeb.

[lepenaua nHpOpMaLMU B CUCTEME «UCTOYHUK — MPUEMHHK», KOTOPYIO MBI
OMKCANU BBIIIE, C TOYKU 3pEHUs Moiydareias uHbopManuu (IpUEeMHHUKA) — 3TO
MPOLIECC, B KOTOPOM MEHSETC MPEACTABICHHE MOTydaTeNs 0 cooluieHuu. Jlo Haana
€My HEM3BECTHO HHUYETO U MOIY4YCHHE JII000r0 U3 HUX — paBHOBEposATHO. [lonmyuenue
COOOIIEHMSI CACTACT BEPOSATHOCTD OHOTO U3 HUX PaBHOM eAMHHUIIE (T. €. TOr0, KOTOPOe
MBI TOJYYHJIM), @ OCTAJIbHBIX — HYIH. MHHUMaIbHOE KOJIMYECTBO COOOIIECHUM,
KOTOPOE MBI MOYKEM paccMaTpuBaTh B Havasle mpoiiecca, poBHO AByM. [lockoabpKy OHO
OyJIeT OJHO, TO €ro He HYXHO MepeaaBaTh — Tak Bce sicCHO. Takum oOpazom,
MUHUMANbHOE KOIUYECME0 UHPOpmayuu — 3Imo coodujeHue, CHudcauiee
Heonpeoen1eHHOoCmb 3HAHUIL 0 HEKOMOPOM codvimuu 6 0éa pasza. IIpocreliium 3TOT

ciydall sBIsSieTCS W TpU Tepenade uHGOpPMAIMU — Takoe cooOiieHue Oyner
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HAaUMEHBIIIUM, KOTOPOE€ MOXKHO TIepelaTh B CHUrHaje. JTO MNpocTo caMm (axT
BO3HWKHOBEHUS CUTHAJIA (MJIM €r0 OTCYTCTBHE — KaK BTOPOE COOBITHE).

HNmenHo Takoe coobIeHne, KOTopoe MOKET UMETh BCETO JiBa 3HAYCHUS, U €CTh
MUHHUMAJIbHAS €IMHUIIA THHOPMALIUK — 00uH dum. bosbilie B MUHUMAJIbHBIA CUTHAI
MPOCTO HE YMEUIAETCH.

Ecnu y Hac ecTh HEKOTOpOE JJIMHHOE COOOIICHUE, TO U3HAYAIILHO, JJO MOMEHTA
Hayajsa rnepejayu, nojiydaresib He 3HaeT 0 HEM HUUET0 U MOXKET MperoiaraTh BCe 4To
yrogHo. Ha camom nene, moCKOJIbKY COOOIIEHHE UMEET OrPaHUYEHHYIO JJIUHY, TO U
oOliee KOJMYECTBO BapUAHTOB oOrpaHuyeHo. [lomydnB niepBoe MHUHUMAaIIbLHOE
cooO11IeHre («1a» WM «HET»), OH COKpAIIAeT KOJIMYECTBO BAPUAHTOB B 2 pasa.

Takum 0OpazoM, ecnu MbI niepeiaeM COOOIEHNEe MUHUMAIbHBIMU MOPLMIMU,
TO Koauyecmeo uHgopmayuu ™Mbl OyleM OIPEACNATh KaK KOJIUYECTBO OHUTOB.
KonuuecTBo coobmieHuii (kak BApUaHTOB COOBITHI JIJIs1 BEIOOPA) MOKET OBITh JIFOOBIM.

OcHoBanme 2 0Ka3aJI0Ch 0YeHb YA00HBIM. KoTrmaecTBO MUHUMATBHBIX COOBITHIA
JUIs BBIOOpAa — 2, YCIIOBHO MOXKHO 3aKOJMpOBaTh «ma» — 1, «Het» — 0. KommnbroTep
paboraer ¢ aBowuHbiM kojgoM 0,1. Cuurator 0 — 1 Our, 1 — 1 Our. [onOura

B KOMIBIOTEPHON MaMsITH HeocylecTBUMO. g BbiBoAa (OpMysibl, 3amoJHUM

Ta6J'H/II_Iy B3aMMOCBA3U IBYX BCIMYHH.

Tabauya 10
bur (i) 0 1 2 3 4 5 6 7 8 9 10
KonuuecTBo
COOOIICHHH HJTH 1 2 4 8 16 32 64 128 256 512 1024

cooniTuit (N)

[omyuum (opMyily 3aBUCHUMOCTH ABYX BeIMuuH u3 Tabmums:: N = 2. D1o
ocHOBHasi (opmyna B uHpopMaruke. JlJis HEPaBHOBEPOSTHBIX COOBITUH MOKHO
BBIUHCIIMTH BeposaTHOCTH p = 1/N.

Peur mper o coobmienun kak HaOope OWUTOB, HE 3aBUCSILIUM OT cHocoba
nepeaady, — IMEHHO 3TOT Habop U OyneT copepaHUEeM CUTHAJIOB (T. €. KojJeOaHuu
Cpebl).

O4eBuAHO, YTO JIIOOOrO IMOJIB30BATENd CHCTEMbl IepeAadud HHPOopMaluu
MHTEpeCyeT He caM Habop OUTOB, a TO, YTO OH MPEACTABISIET, KaKyl0 HHGOPMAIUIO
MIO3BOJISICT U3BJIEYb (T. H. CEMAaHTHUUECKHI acrekT). OTKy/aa v MOSBIAIOTCS 3a/1a4H:

— TPEICTaBUTh B BHUJAE TOJHBIX K 00paboTke HaOOpOB OWUTOB COOOIIEHUS,

HMMEIOITME UHYIO IPUPONY (MILTFOCTPAIlMU, YHCIIa, 3BYK, TEKCT U T. 1I.);
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— pazpaboTaTh METOJIbI XpaHEHHUs, 00paOOTKH U Mepejaun TAKUX COOOIICHUH ;

— pazpaboTaTh CHOCOOBI JEMOHCTpPAIlMM TaKUX COOOIIEHUM B TOJHOM
JUTSI BOCTIPUSITUSL BUJIE.

[IpenmyIiiiecTBOM OINMKUCAHHOTO MOJXO0Ja K M3MEPEHHI0 MHGOPMAIUU MOXKHO
CUMTATh TO, YTO OH ITO3BOJISIET MCIOJIB30BaTh MaTeMaTUYECKHE MPUEMbI I0JICUeTa
nHpopmarmoHHoro coodmerus. C TOYKM 3peHHs] Ha HHPOPMAIIUIO KaK «Ha CHATYIO
HEOMPECIICHHOCThY, KOJIMYECTBO HH(POPMAIIUHA 3aBUCHT OT BEPOSITHOCTH OTYICHHS
TOr0 WM HHOro cooOuieHus. Ilpuyem, yem Oo0JbIIe BEpOSTHOCTH COOBITHS, TEM
MEHbIIIee KOJIMYECTBO MHPOpPMAIIUU COJEPKUTCS B cooOeHnu. Muaue 3ToT moaxos
HA3bIBAIOT BEPOSITHOCTHBIM WJIH CONEPKATETbHBIM.

CymectByer apyrod cmnocod u3MepeHuss HUHQoOpMaluu, Ha3bIBaEMbIN
aJI()aBUTHBIM, KOTOPBIM paccMaTpUBaJICs B OCHOBHOM IIKOJIE.

B ocHOBe andaBUTHOTO MOAXOMa JICKHUT MPEACTABICHUE O COOOIIEHUH Kak
TEeKCTEe, TO €CTh O Habope OyKB (CMMBOJIOB) W3 3apaHee 3aJaHHOTO KOHEYHOTO
MHOECTBa OYKB, KOTOPOE U Ha3bIBaeTCs aigpasumom. KonmuectBo OyKB B ajdaBUTe
Ha3bIBACTCA MOUIHOCIBIO Allpasuma.

[Tonxom K M3MEPEHHIO KOJMYECTBAa MHGOPMAIMK HAa OCHOBE 3TOTO IOAXO0Ja
COCTOMT B TIOJICYETE KOJMYECTBA CHMBOJIOB B cooOmieHun. Ilpm 3TOM
nH(OPMAIIMOHHAST E€MKOCTh KaXJOro 3Haka 3aBHCHUT OT KOJMYECTBa 3HAKOB
B HCTIOJIb3yeMoM andaBute. Takum 00pa3oM, MOYKHO HaNMCcaTh GOPMYJTy U BEIYUCIIATH
UH(OPMAIIMOHHYI0 €MKOCTh Kaxaoil OykBel B Outax. JleicTButenbHO, oOmiee
Koym4ecTBO OyKkB — N, TakuM 00pa3oM, 4uCIIo | Takoe, 4To:

2'=N,
rye | OyleT KOJM4ecTBOM OUTOB, HEOOXOIUMBIX IS IIPEICTABICHHUS OJHON OYKBBHI.

[TockombKy 4mciio OUTOB — II€7I0€, TO HA CaMOM JEJI€ BBIOUPAIOT KOJUYECTBO
OMTOB MUHHMAJIBHO J1OCTaTOYHOE — paBHOE WUJIK OoJibliiee Ha 1.

Octaercst MOJICYUTATh KOJMYECTBO OYKB B M3MEPSAEMOM TEKCTE cooOIIeHus K.
Ecnu uncno OykB B Tekcte — K, a MomtHocTh andabuta — N, | — KOJINYECTBO OUTOB
JUISL TIpeICTaBIeHUs OYKBBI, TO HH(POPMAITMOHHBIN 00bEM BCEro COOOIIICHUS |

I =k-1i.

To ecTp MOXHO TIpPEACTaBUTH TEKCT B BHJE HaOOpa OMTOB — HOMEPOB OYKB
andasuTa.

HaGop OMTOB TOXE€ MOXXHO CUMTaTh TEKCTOM — C aJl()aBUTOM MOIITHOCTBIO 2.

M3 HanmcaHHOTO BBILIC CJIeaAyeT, 4TO 3TO — MHHHUMAJIbHAA BO3MOXHAsA MOIIHOCTD
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anasuta. Tak MOXKHO TTOKa3aTh SKBUBAJICHTHOCTh 3THX MOJXO0/IOB — TO, YTO OMHCAHO
KaK TEKCT, MOXET OBbITh ONHCAHO Kak Habop OWTOB. AJ(DaBUTHBIA MOAXO]
K M3MEPEHUI0 MH(POPMAIIMU MOAXOIUT JJi MOHUMAHUSA U MPUMEHEHUS Pa3TuYHBIX
CHIOCOOOB KOAUPOBAaHHMA MW CxXaTtus (YNAakoBKM) HH(OpPMAUU TEXHUYECKUMHU
YCTPONCTBAMU U TIepeaade JaHHBIX MO0 KaHAIaM CBSI3H.

Takum oOpazom, oOyyaromuMcs IMOKa3aHa MareMaThuyeckas CyTh OWTa, Kak
MUHHUMAJIbHON €TMHUIIBI HHPOPMAITUH, CBSI3b C ali()aBUTHBIM TTOJIXOJI0OM K U3MEPEHHIO
uHdopmaruu. [Ipu pemenun 3amad HEOOXOAUMO JEMOHCTPHPOBATH KaK MCHSIOTCS
T10 CMBICITY KOMIIOHEHTBI OCHOBHOI (popmysl 21 = N, korja Mbl paboTaem ¢ pasanyHOM

uH(popMmaIueil (3ByKOBOI, TEKCTOBOM, rpaduueckoii).

KoxupoBanue TekcToBoil U rpaguyeckoil uHGpopManuu

C IIOMOIIBIO i OUT MOXHO 3dKOAUPOBATHb HC oonee N Pa3JIMIHBIX CUMBOJIOB NI

I[BETOB:
N =2},
rie N — KOJIW4YecTBO CUMBOJIOB MJIM 1IBETOB;
[ — mryouHa uBera (MHGOOPMAIIMOHHBIA 00BEM OJHOTO MHUKCENS) WM €MKOCTb
OHOTO CHUMBOJIA.

YroObl HaiTH MHPOPMAITMOHHBIA 00BEM TEKCTa WU H300paxeHus I, HyKHO
YMHOXHUTh KOJIMYECTBO CHMBOJIOB WJIM MHKCEJIeW Kk Ha 4ucio OWT I AJig XpaHCHUS
OJTHOTO CHMBOJIA VI TTHKCEJIS:

I=k-i,
rne | — uHpopMalMOHHBIA 00bEM TEKCTa WM U300paKeHUS;
k — xonmmdecTBO CMMBOJIOB (OYKB B CTPOKE X CTPOK) WJIM MHKCeNeH (BbICOTa
M300pakeHUsT X IMIUPUHA U300PAKECHUS B ITUKCEIISX).
UYro6nl HaliTu MHPOpPMAIIMOHHBIA 00BeM MepenaHHor uHbopmaiuu I, Hy»KHO
YMHOXHUTB BpeMsi Tiepesiaun [ Ha MPOITyCKHYIO CITOCOOHOCTh KaHaJla CBS3H V:
I=t-v,
rae [ — uHpopMalmoHHbI 00bEM NEpeaHHON MH(OpPMALIIH;
t — Bpems (¢);
V¥ — MPOITYCKHAsI CIIOCOOHOCTh KaHaJa/CKOPOCTh Mepeiadyn TaHHbIX (OUT/C).
st perienus 3aad Mo TeMe HEOOXOAMMO OPHUEHTHUPOBATHCS HA MaTepUATIbI

rocyaapcTBeHHoM urorosoit arrecraruu (https:/fipi.ru/).
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Jlst XpaHeHust TPOM3BOJIBHOTO PACTPOBOro U300paxeHus: pazmepom 128 x 320
nukcenedt orBeneHo 20 Koait mamstu Oe3 ydera pasmepa 3arojioBka (aiina.
JInst KoqupoBaHUs I[BETA KAXKIOTO MHKCENS UCIIOJIb3YeTCs OJIMHAKOBOE KOJIMYECTBO
OUT, KOJIBI TUKCEJICH 3anuChIBalOTCS B (DAl oJIMH 3a IpyrumM 0e3 mpoMekyTkoB. Kakoe
MaKCHUMAaJIbHOE KOJIMYECTBO IBETOB MOYKHO HCITOJIH30BaTh B N300 payKCHHH ?

Pemienue nydie opopMIIsTh CIEIYIOMUM 00pa3oM:

Jlano: Dopmynbl: Pewenue:
k=128320 N = 2¢ | = 20 K6aiT = 20 - 1024 6aiiT = 20-1024 - 8 6uT;
1=20K6 Il =k-i . 20-1024-8 5-2%2-210.2% 5.215
i=? i =1k '=T128.320 = 27-26°5 5.28 % "
Haumu: N=17 = 4 6ura;

N=2%*=16
Omeem: N = 16.

Xopomo m3BecTHas Tema «CHCTEMBI CUHCICHHS» TaK)Ke pPaccMaTpUBaeTCs
B KOHTekcTe Tembl «[IpencraBieHue wHbopmamuu B KoMmIbioTepe». Ha ypoBHe
OCHOBHOT'O 00111eT0 00pa30oBaHus O0ydYaroIIUecss HAyYUINCh TIEPEBOJIUTh U3 PA3HBIX
CHCTEM CYHCJICHHS B JCCATHYHYIO CHUCTEMY H OOpaTHO, OCBOWJIM JIBOMYHYIO
apu(METUKY ¥ pacCMOTPENM CBSI3M CHUCTEM CUYHUCIICHUS C OCHOBaHHEM 2
JUI  PallMOHAJILHOTO M OBICTPOTO IEepeBOJa M3 JBOMYHOH B BOCHMEPHUYHYIO W
IICCTHAAIATCPUIHYIO CUCTEMBl CUHCICHHS W 00paTHO. [ yriryOJICHHOTO YpOBHS
U3ydeHuss MH(POPMATHKH Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs ITOHAIOOHUTCS
3HAHWE ATOW TEMBbI, TaK JK€ KaK M OCHOB JIOTUKH JIJIsl H3y4deHus B 11 kiacce anropuTMoB
konupoBanus Xaddmana u XeMMHUHTa, a TaKXkKe JUIsl MPOrPaMMHUPOBAHUS M aHAJIM3a
naHHBIX. CUCTEMBI CYMCIICHUS N3Y4aloTCs B OCHOBHOM IITKOJIE, T/I€ HABBIKU MEPEBO/IA
B pa3HbIC CUCTEMbI CUUCIICHHSI OTPabaTBHIBAIOTCS /10 aBTOMATH3Ma, HO IPAKTUYCCKH HE
YIAETCSl OCMBICIIUTE U JOOUTHCSI TIOJTHOTO TIOHUMaHUs 00ITIei (OpMYITbI Pa3BEPHYTOM
3arucu  yucenl. [loaToMy QakTUYecKu 3aBepInaeTcs H3y4eHHE TEeMbl CHCTEMBI
CUHCJICHHS B CTapIIeH IIKOJIe pacCMOTpEeHHEM 00IIei (GopMyITbl pa3BepHYTOM 3aITUCH
qrclia, peIIeHreM 0oJiee CII0KHBIX aHATUTHYECKHX 3a1ad, TJIe 3HAaHUE 3TOU (POpMYIThI
MOMOTaeT ObICTPEE PEIIMTh 3a7ady. 3aJa4l Ha CHCTEMbI CUHMCICHHS TPUCYTCTBYIOT
B MaTepHaax UTOrOBOM aTTeCTaIMK 110 HH(POPMATHKE.

Pa3BepHyToii ¢popmoii 3anrcu yuciaa Ha3pIBAE€TCS 3alUCh BU!
_ m-1 m-2 0 -1 -2 -k
A, _J_r(am_ln +a,_,N" “+..+an +an " +a,n " +...+a,n )
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3necs A, — camo umMcio, N — OCHOBAHME CHUCTEMBl CUMCIEHHs, & — HUQPLI

JAHHOW CHUCTEMBI CUMCJICHHS, M — KOJWYECTBO Pa3pSJIOB IIEJION YacTh umcia, K —
KOJIMYECTBO Pa3psa0B IPOOHOM YacTH YucIa.

Tak, Harpumep,

765,345,0=7-10?+6-10'+5-10°+3-101+4-102+ 5-1073,
1011,1,=1-28+0+1-2'+1-29+0+1-22=11,251
10FCis=1-163+0+ F(15) - 16 + C(12) -16° = 30010

[Ipn 3ammcu umcna B pa3BepHyTOM ¢GopMe Hamo oOpamarh BHUMaHUE
o0yJaronxcs Ha MpaBUIIbHOE UCTIONB30BaHUE OCHOBAHMM CHCTEM cuuciieHus. [lanee
MOXXHO IMPOU3BECTU MOJCYET (OH OCYIIECTBIISIETCS IO TIPaBUIaM JIECATUYHOTO CUETA)
U TOJYYHTh JECATUYHBIN ASKBUBAJICHT umcia. [IpaBuio mepeBoma m3 mMpoOW3BOIBHON
CHCTEMBl CUWCIICHUS 4YHUCJIa B JCCITHYHYIO CHCTEMY OYCHb IPOCTO 3allOMHUTH:
paseopavueaem u cuumaem. Jljigs oTpaOOTKM TMOHUMAaHHUS TEMBI pelIacM 3aJadyu
C pa3HOOOpa3HBIM YCIOBHEM, HE TOJBKO B (DOPMYIMPOBKE MAaTEpHaIOB HWTOTOBOM
aTTECTAIIHH.

IMpumep 1. 3a1aHbl HETHIPE YKCIIA B PA3IMYHBIX CUCTEMaX cunucieHus: A = 2324,
B = 2F1, C = 53g, D=101100,. HeobxoauMo M3 MaKCHMaJILHOI'O YHCja BBIYECTH
MUHUMaNIbHOE. [lomyunTe pe3ynbTar B JeCATUYHON CHCTEME CUNCIICHHMSI.

Pewenue: nepeBesieM Bce UNCHA B IECATUUHYIO CUCTEMY CUMCIICHUS:

A=2.47 +3-4" +2 =46, B=1.16" +15=47,

C=5-8' +3=43, D=1-2°+1-23 +1.2% = 44y,.

BunauMm, uTo MakcuManbHbBIM ABIISIETCS YNCIO B, a MuHUMalbHbIM — C. Pa3HOCTb
MEX1y MAaKCUMaJIbHBIM 1 MUHUMaJIbHBIM paBHa B — C =47 - 43 = 4.

Omeem: 4.

IMpumep 2. Ykaxute yepe3 3amaTyro B MOPSIIKE BO3PACTAHUS BCE JIECATUYHBIC

qucia, HE IMPEBOCXOOAINNEC 17, 3alMMCb KOTOPBIX B CUCTEMC CUHUCIICHUA C OCHOBAHHECM

3 OKaHYMBACTCSI HA JIBE OAMHAKOBBIC IH(PHI.

Pewenue: HanomuHaem, 4To B TPOMYHON CHUCTEME CUUCIICHUS MPUCYTCTBYIOT
mudper 0, 1, 2. IMockonbky andaBUT TPOUUHON CHUCTEMBI CUHCICHHS HEOOIBIION,
MOXXHO pEIUTh TpOoCcThiM TiepedbopoMm. I[locmemoBaTenbHO BBIMUAIIEM YHCTIA,
OKaHYMBAIOIIUECS HA JIBE OJJMHAKOBBIE ITU(PBI, M TTEPEBEIEM B ICCATHUHYIO CHCTEMY

CUUCJICHUI.
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113=1-3' +1=4y,

22,=2-3'+2=8,

1005=1-3°+0-3'+0=9+0+0=9,,

1115=1-3% +1-3' +1=9+3+1=13y,

1225=1.3%+2.3'+2=9+6+2=17y,.

[TonsTHO, uTO crnenyromee yuciao — 2003, oHo OyneT yxxe 6obie 17.

Omeem: 4, 8, 9, 17.

IIpumep 3. B cucreme cuuclieHUsI C HEM3BECTHBIM OCHOBaHUEM 4MCiIO 129
3anuckiBaercsa B Buae 1004. Hainure o T0 OCHOBaHUE.

Pewenue: O0603HaUMM HEU3BECTHOE OCHOBAaHUE Yepe3 XU 3alUIIEM YHCIIO
B passepuyroM Buue. 1290=1- X°+0-X2+0- X +4=x>+4. Pemas ypaBHEHHE

x> +4 =129, nonyyaem x =5.

Omeem: 5.

Ilpumep 4. Halinure OCHOBaHME MNO3WLIHOHHOM CHUCTEMBI CUMCIICHHS X,
B KOTOpPOH OyAEeT CIpaBeIIMBO cienyromiee paBeHcTBO: 13+ 31,.= 110..

Pewenue: 3anumem Bce yucia, BXOIAIINE B BBIPAXKEHUE B Pa3BEPHYTOM BHJE,
Y BBIUMCJIUM PE3YJIbTAT:

1 +3+3 X +1=1-x* +1-x' +0.  Pemas ypaBHeHHEe 4X+4 = X2 +X,
noiaydaeM X =4 (X =-1 sBuseTcs MOCTOPOHHUM KOPHEM).

Omeem: 4.

IIpumep S. HaliguTte HaMMEHbIIEE OCHOBAHME TMO3UIUOHHOM CHUCTEMBI

cuucienus Y, npu koropom 225.=14,,.

Pewenue: 3anuiem popmyity mepesoga 2 - X2 +2-xt +5=1. y1 + 4, win

y= 2X2 +2X +1. 3ameTum, 4TO B YHMCIIE C OCHOBAHHEM X, MpUCYTCTBYeET Iudpa S,
3HA4MT, X = 6. [logcraBisass BMeCTO x 4yuciao 6, HAXOAMM HAaUMEHBIIIEE U3 BO3MOKHBIX
y=2-6°+2-6+1=85.

Omeem. 85.

IIpumep 6. Bpruncinure CKOJIBKO €IWHUIl B JBOMYHOMN 3allUCU JIECATUYHOTO

yucia 194,125?

Pewienue: TlepeBeaem B IBOUUYHYIO cUCTEMY cunciieHus yucia 194 u 0,5:
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}T }7 0,] 125
0 96 48 F 2
48 24 2 0 ><25

L0 24 72

- o 5

1/ o

B pesynbraTe nonmyuyaem 194,12510=11000010,001,. B aBonuHO}# 3anucu yucnia

194,125 yeTbipe €AMHULLBI.
IIpumep 7. Halignre KOIMYECTBO NATU3HAYHBIX YHUCEIT B BOCBMEPUYHOMU

CHUCTEME€ CUMCIICHMS, B 3allUCH KOTOPBIX IMPHUCYTCTBYET TOJIbKO ojHa mudpa 6,
YUHUTBIBAs, YTO HUKAKasl HEUETHAs Iudpa He CTOUT PSIIOM ¢ Iudpoit 6.

Pewenue:

1. Paccmorpum ameMenTsl Hamero andasura: {0, 1,2,3,4,5, 6,7}.

N3 nux yetnsie: 0, 2, 4, 6 — Bcero 3 0e3 ungpsi 6.

W3 nux HeuerHsie: 1,3,5,7 - Bcero 4.
2. PaccmoTrpum Bce citydau pacronokeHus udpsl 6 B 4HCIe:

6 = mbo 6  mgmbo 6 mgmbo 6 qubo

3. [[ppuMeHHUM NpaBUIa KOMOMHATOPUKHU B KAXKAOM CJIydae:

3111 JIH60I6___ JIH60I_6__JIH60I__6_ JIH60I___6

T prerotrrr e T

3777 2 377 63 37 673 3 6773

4. Tlocuntaem: 3-73+2-3-74+6-32-74+6-3%-7+6-3-7%2=2961

Omeem: 2961.

CBs3p MEXIy IBOWYHOW, BOCBMEPUYHOM M HIECTHAAUATEPUYHOM CHCTEMaMU
CUMCIICHUS, a TaK)KE JIBOMYHYIO apu(PMETHKY JIydllle U3y4yaThb B OCHOBHOH WIKOJIE, a
B cTaplueil TOJbKO MOBTOPHUTH, €CIU 3TO HEOOXOIMMO JJIsi MOATOTOBKU K WTOTOBOM

aTTECTaLlUH.
B 11 kiacce BbI3BIBAIOT TPYAHOCTU ANTOPUTMBI KOAMpoBaHUsA XadpdMmaHa u

XGMMI/IHFa, CClIIM MaTrcpuall HC aAgalTHUPOBaH I CTAPHICKIACCHUKOB. 910
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00s13aTeNbHbIN MaTepua 1 CPeAHEro o01ero 00pa3oBaHusl, MOCKOIbKY pe3yIbTaThl
U3YYEHUs BXONAT B IMpEeIMETHBIE pe3ylbTaThl MO HH(popMaruke. Paccmorpum
CoZIepKaHKEe 3TUX TEM, Ha U3YUEHHE KOTOPBIX TI0CTATOYHO IBYX YPOKOB. DTH JIBa BU1a

KOIWPOBAHUA paCCMAaTPpHUBAIOTCA HAa IIPUMEPEC KOAUPOBAHUS TCKCTA.

HepaBHoMmepHOe KoaupoBaHue. AJIrOpuT™M Koaupoanusa Xaddmana
Cooeporcanue membl ypoKa

CaMblil pacnpocTpaHEHHBIN CIOCO0 KOAMPOBAHHSI TEKCTa — COIOCTABIICHUE
K70 OyKBe HEKOTOPOTrO HATYpaJbHOTO YHCIAa, KOTOPOE IOTOM IEPEBOIUTCS
B JIBOMYHBIA KOJ C TIOMOILIBIO JIBOMYHON cucTeMbl cuucieHud. Ilockonbky onuH
U3 TJIABHBIX KPUTEPUEB IpU Pa3pabdOTKe KoJa — KOMIIAKTHOCTH (OT 3TOrO 3aBHCUT
BpeMsl W HAJAeXKHOCTh IMepeJaydl TeKCTa), TO CHOCO0 KOAMPOBAHUSA JIOJDKEH
obecrneuynBaTh MUHUMAIbHYIO JJIMHY KOJA.

CaMoe H3BECTHOE COIIOCTaBIIEHUE TAaKOro poJa — madauua KoOupoGKu.
Tabmuiia KOAUPOBKU MPEJCTaBIsET COOOW  COMOCTABJICHUE KaXIoll OykBe
(GUKCHUpOBaHHOTO yucia. B OOJbIIMHCTBE TaONMI KOAUPOBKH MOSBICHUE OYKBBI
CUMTAETCS] PABHOBEPOATHBIM COOBITHEM, a MOXTOMY JJMHA KOJAa sl BceX OyKB
OJMHAaKoBA. TakoN KOJA Ha3bIBAECTCA paA6HOMeEPHbIM. lIpuMepoM paBHOMEPHOrO KoJa
apisgerca Tabmuna koaupoBku ASCIl (7 Oour Ha OykBy, T. €. 70 128 cuMBOJIOB
B TaOnuie. BocebMoli OUT B pacuidpeHHON Tabivile KOJWPOBKH OTBOJIUTCSA
Ha MPeJICTaBlIeHNE HAIIMOHAIBHBIX aJ(aBUTOB U TICeBIOrpaduKm).

Kak wu3BecTHO M3 Kypca HMH(OPMATHKM OCHOBHOM IIKOJIBI, PaBHOMEPHOE
KOJIMPOBAHUE TEKCTAa COXPAHAET €ro CTaTUCTUYECKHUE CBOMCcTBa. [Ipoiie roBops, kakue
OBl CUMBOJIBI MbI HE HCIOJIb30BAJIM JIJIS 3AIMCH TEKCTA, UX KOJIMYECTBO OCTAHETCS TEM
)K€ caMmbiM (OJHM CHUMBOJBI Tepelnuid B apyrue). MIMEHHO mO03TOMy MpOCTOE
nepeKoANpoBaHue (MOACTAHOBKA) HE SIBISIETCS CTOMKUM IIM(POM — JaXKe €CIU MBI
HUKOMY HE COOOIIaNN Hallly TabJIMIly IEPEKOIUPOBAHUS — €€ HETPYITHO BOCCTAHOBUTh
M0 JOCTAaTOYHO JJIMHHOM YacTH TEKCTa — MPOCTO MOJCYUTAB YACTOTHI OTIEIbHBIX
CHUMBOJIOB U COOTHECS UX C U3BECTHBIMU YAaCTOTAMH JIJIsl OYKB SI3bIKA.

OueBuIHO, YTO OyJEeT BHITOAHO MpH 3alMCH TEKCTa OTBOAUTH MJsI 4acTo
BCTpeUaroImxca OyKB MEHbLIE OUT, a 7l PeIKO BCTpevaromuxcss — Oonpiue. Takoit

Kox Oyner nepasnomeprvim. CaMblil M3BECTHBIM IPUMEP TAaKOrO KOAMPOBAHUS —
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koaupoBanne Xaddmanal. D10 KoaMpPOBaHME TPUMEHACTCS NMPU COXPAHEHUH I
nepenaye TEKCTOB UL €10 CHCAMUAL.

PaccMoTpuM alirOpuT™M KOAUPOBAHUS Xad)(bMaHa

B sTom anroputme kaxmas OykBa Oyaer 0003HA4aThCsl MOCIIEI0BATEILHOCTHIO
0 u 1, KOTOpyIO B aNrOPUTME HA3BIBAIOT €1060M. BMECTO BEpOATHOCTH MCIIOJIb3yEM
JaCcTOTY MOSIBICHUS KaXI0i OYKBBI (XOTSI 4aCTOTa HE COBCEM TOYHO € COOTBETCTBYET,
HO yZ00Ha MPH MOJICYETE ¥ HE UCKAXKAET CMBICI aJITOPUTMA).

OO61iee onucaHue alropuTMa MOCTPOCHMs TabIuIbl KoaupoBaHus Xaddmana
JUTSI KOHKPETHOT'O TEKCTa BBITJISIAUT TaK:

1. CtpouTtcs Tabauiia 4acTOT Kax 101 OyKBBI, 3aTeM TaOaHIla YIOPsSA0UHBACTCS
10 YOBIBAaHUIO BEPOSTHOCTU UCIIOIb30BAHUS KaXKAON OYKBBI.

2. BoiOupatorcsi 1Be HauMeHee BEPOATHBIX OYKBBI U OOBEAMHSIOTCS B OAHY
«rceB1o0ykBy». Ee wactora (1 BEpOsITHOCTh) — CyMMa JIBYX 4acTOT.

3. Menee BeposTHas ucxoaHas OykBa oOo3HadaeTcs 1, 6osnee BepositHas — O.
OTu 3HAYEHUS TOOABIIAIOTCS K UX KOJAaM (JJisi IEPBOTO I1ara — OyKBbI MOJIy4aT KOAbI
0 u 1, a nanpine KoJbl OyIyT MOCTETIEHHO PACTH).

4. Omnepanusi MOBTOPSIETCSI, HAYMHAS C II1ara JiBa 0 TeX Mop, TOKa HE OCTaHeTCs
OJIHa «METa0YKBa» C BEPOSTHOCTHIO | (4aCTOTOM paBHOM KOJIMYECTBY OYKB).

PesyneTaTom Oyner cBoeoOpa3Hoe JepeBo, MOKa3bIBarOIIEe, Kak ObLITH 00hETMHEHBI
OykBbl. Ha kaxaoMm 1iare oObeauHEHUs JO0ABJIMCh K KojaMm OYKB (CloBam) OUTHI,
Y K CaMbIM PEIKUM OyKBaM (C KOTOPBIX HA4ajM) UX JOOABUIHM OOJIBIIIE BCETO.

KoneuHo, komoBasi Tabyuia 3aBUCUT OT MCXOAHOTO TEKCTa, B KOTOPOM ObUIH
nojcuuTanbl OykBbl. [loaTOMYy OO MCHONB3YIOT 3apaHee MOJCYUTAHHYIO TaOJIUIlY
JUTSl TAITMYHOTO TEKCTa (HampuMep, Tak MOCTYMAIOT MPHU CKATUH U300pakeHuil ), Tuoo
Ta0JIMILY KOAOB MUILYT Nepe]] YIaKOBAHHBIM COOOIIIEHUEM.

Hanpumep, numeeTcst HEKOTOPBIN TEKCT, B KOTOPOM BCTPEUarOTCsl OYKBBI:

byksa  Yacrora
a 45
b 43
d 16
C 12
e 9
f 5

! CxomHbIM 06pasom paboran u Gonee crapbiii kox IllenHona — ®aHO, HO B HEKOTOPHIX CIydasX OH
MeHee 3 PEeKTHBEH U y)Ke HE UCTIOIb3YeTCs.
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Hamre nepeBo OyzeT BeIrIsiieTh Kak Ha pucynke 10.

130

| | 1 1
a: 45 85
1 0]
1
| | 1
42 b:43
1 0]
[
| | 1
d: 16 pAS)
1 0]
1
[ 1
c:12 14
1 0]
[
|| | |
)
1

Puc. 10. Konguposanue o Xabdmany (1epeBo)

Tabauya 11
buros buroB kona
BykBa Koxn Yacrorta O00BLIYHOI 0 Xaddmana
Koaa

a 1 45 360 45
b 0 43 344 43
d 11 16 128 32
c 101 12 96 36
e 0001 9 72 36
f 1001 5 40 25
Bceeo 1040 217

Brirona ncronp3oBanus KoaupoBaHus mo XagphMaHy O4eBUIHA, €CIIA CPABHHUTH
JIBA TIOCJIEIHUX CTOJ0IA TaOJIHIIB.
3ananue. [loctpoiite Tabnuily kogupoBanus Xaddmana ajis TeKcTa, B KOTOpOM

BCTPEUAIOTCS CIENYIONTUE OYKBHI:
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byksa Yacrora

A T mO W
[EEY
©

Pewenue: CTpoum iepeBo Kak B npeabayinei 3aaade (puc. 11).

) ——
a—57(1) NER(0)]
— —

b— 49 (1)
=
-
m=m’ =D

Puc. 11. TloctpoeHue nepena

Hauunas ot kKopHs, 3aniMcbIBaeM KOkl OYKB.

byxBa Kon
a 1
b 01
c 001
e 0000
r 00011
f 00010

Jlnsa wutocTpali OJACUYUTAaEeM MOBBIIEHHE 3(PGEKTUBHOCTUA NPH Tepeaayde

TaKoro cooOmieHus (tadm. 11).
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Tabnuya 11

Koan4decTrBo OUT
bykBa | Yacrora B OBLITHOM KOILe B KoJe
A Xappmana
a 57 456 57
b 49 392 98
C 32 256 96
e 19 152 76
r 9 12 45
f 4 32 20
Bcezo 1360 392

[Tocne wu3ydyeHus anroputMa XaddmaHa pPEKOMEHIYEM pPacCMOTPETh
pa3IMyHbIC aITOPUTMEBI CXKATHUS WM YITAKOBKH (haitioB. HecMoTpst Ha mpeumyIiecTBa
HEPaBHOMEPHOTO TpehUKCHOT0 KoaupoBaHus XaddMaHa, y HETO €CTh HEIOCTATKH.
Bmecte ¢ maHHBIMEM HEOOXOAMMO COXpaHATH JEPEBO, WHAYE pPACMaKOBKa JaHHBIX
Oyner HeBo3MoxkHa. K HacTodiieMy BpeMEHU MPUIYMAHO MHOXECTBO METOJIOB
CKATHsI ¥ pealM30BaHO B BUJIE AJITOPUTMOB U MIPOTPAMMHBIX CPEJICTB — apXHUBATOPOB.
Bce MeToas! cxxaTust AeAT Ha 1B OOJBIINE TPYIIIBI: AITOPUTMBI CKATHS 0€3 TTOTepH
nHbopMaru 1 ¢ motepssMu. JIydiie BCEro aropuTMEBI CKATHS O0BACHSATH Ha PUMEpPE
oOpaboTku wu3oOpakenuil. IlepBas rpynma MeETOMOB MPUMEHSETCS TOTrAa, KOTJa
UCXOHBINA (ailsl ¢ n300pakeHneM HY>KHO BOCCTAaHOBHUTH 0€3 KaKMX-THOO0 NCKAKCHUN:
HaIpuMep, MPH TOTOTOBKE Ka4eCTBEHHOM IeYaTH, B HAyYHOU rpaduKe U T. 1.

Camplii TIpocTOM mpuMep aiaropuTMa cxkatus 0e3 morepr — meron RLE
(amrm. Run-length encoding, RLE), komupoBanue myrem ydeTa JUIMH TIOBTOPOB.
[TpuaIIMT ero paboThl OYEHBb MPOCT — 3AMUCHIBAETCS IIBET TOYKH M KOJIMYECTBO €T0
MOBTOPOB JI0 APYTOTrO LIBETA.

Ecmu 1IMHHBIX TTOCTIEIOBATEIbHOCTEH MHOTO, TO PE3yJIbTaT OyaeT OYeBHUJICH,
€CITU TOBTOPOB HET — pa3Mep HM300paKeHHs Jake BBIPACTET 3a CUET J00aBJICHUS
3HAYEHUH ITOBTOPOB.

B coBpemMeHHBIX cHCTEMax UCHOJB3YIOT dYalle BCero 0Ooiee CII0KHbBIE
QJITOPUTMBI, TIOCTPOCHHBIEC HA MOMCKE MOBTOPSIONINXCS MOCIEA0BATEIILHOCTEH, a HE
npocTo 1BETOB. D(()EKTUBHBI TaKM€ METOMBI MPH CXKATUU UYEPTEKEU, KOHTYPHBIX
PUCYHKOB, TEKCTa | T. TI.

Od4eBUAHO, YTO I H300PAKEHWA C MallbIM KOJMYECTBOM ITOBTOPOB

(mpaktrdecku Bce Gotorpadun) Takue METObI OyIyT HEIPGDEKTUBHBI — IIBETA PSIOM
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XOTh YyTh-4yTh, HO paznuyarorcs. [loatomy meron RLE B HacTosimee Bpems penko
UCIIOJIb3YyETCH.

Bropas rpynma MeronoB TmoJiydua Ha3BaHME CXKaTUs C IMOTEPSIMHU:
n300pakeHre CKUMAETCS] STUMH METOJaMH C UCKaKEHUEM, TO €CTh MOTepeil 4acTu
uHpopmanuu. Hecmotpst Ha (popmanbHble OTEPH, B PEAIbHBIX YCIOBUSX UYEIOBEK
BOCITPUMET 3TO UCKAKEHHUE KaK JOMYyCTUMOE (MHOTAa BOOOIIE HE 3aMETHUT).

B Takux meTtogax cxkaTus, HallpuMep U300paKeHHM, NCIOIb3YEeTCsI HECKOIBKO
IPUEMOB:

1. Hexoropble KOMIIOHEHTHI LIBETa YEJIOBEK BOCIPHUHMMAET XYK€ APYTUX,
MO3TOMY MOXHO OTBECTHM HAa HHUX MEHbIIIE OMTOB — BCE pPABHO pa3HHIA Oynaer
Majo3aMeTHA.

2. Ecnu pa3Huna B SIPKOCTH MEXAY COCEAHUMHU MHUKCEISIMU HEBEJIMKA, TO UX
[[BETa MOXHO MPUOIU3UTH APYT K APYry — pa3HuIla Oyier He OYeHb 3aMETHA.

B nanbosnee nmonyisspHOM alnropuTMe ckaTust n300pakeHuit ¢ morepsmu — JPEG
n300paXkeHue pa30MBaeTCs Ha KBaAparThl 8 X 8 MUKCeNeW, BHYTPU 3TUX KBAJIpaTOB
BBINOJIHSAETCS HECKOJIBKO MTPe00pa30BaHUM.

[Ipy BBIMOMHEHUH CXKaTUS C TOTEPSIMH, Kak NPaBUIIO, MOXKHO 3a7aTh
KO3 (PULIMEHT C)KaThs — U YEM BBILIE ITOT KOA(D(PUIIMEHT, TEM MEHbIIE OYAET CKaToe
n300pakeHrne, HO TeM XyxKe OyJeT ero KauecTBO IMpH BOCCTaHOBIEHUHU. CHIBHO
ckaToe U300pakeHne OYIET «pacChIaThCs» HA KBAAPATHI

Koapl anropuTMoB cKaTHsl JOCTATOYHO CIIOXKHBIE, WX HE PEKOMEHAYeTCs
paccMaTpuBaTh B ImiKojie. [IpemmeTHbie pe3ynbTarhl CHOPMYITHPOBAHBI HA ypPOBHE
NOHUMAHUS MPUHIUIIOB Pa0OThI IPOCTHIX aITOPUTMOB CXKATHS JaHHBIX, B MaTepUaiax
rOCy/IapCTBEHHON HTOTOBOM aTTECTAllMM HET BBIYMCIUTENBbHBIX 3aJlad [0 TEME.
[TosTOMy MOXKHO OTpaHUYHUTHCS PEHICHUEM 3a/lad Ha KOJWPOBAHUE C BBHINOJIHEHUEM

ycnoBusi DaHo.

KonTposab n BoccranoBJieHne nocjie omuook. Kox Xemmunra
Cooepoicanue membl ypoKa

OpHa U3 XapakTEepPUCTUK JIF000M JIMHUU CBSI3U — 3TO BEPOSTHOCTb BO3HUKHOBEHUS
OIMIMOOK IpU mepefaye curHaiga. OmmOKka MOXKET BO3HMKHYTh B PE3yJbTaTe IOMEX,
HapyIICHUs] CHHXPOHHU3AIINH, COOEB 000PYI0BaHUS — IPHYNH MHOTO.

C yueToM TOro 4To BEpOSTHOCTh BOSHUKHOBEHMSI OUTMOKH CYIIECTBYET BCEr/a,
HEOOXOAMMBI METOABI, KOTOPHIE TMO3BOJSIOT TaKWe OIMMMOKH BBHISBIATh U
10 BO3MOKHOCTH KOppeKTHpoBath ux. [Ipu 601b1110M 00beMe nepeaaBaeMbIX JaHHBIX
(WM coBepIIaeMbIX oneparuii) OMOKY BOZHUKATh OYAyT 00s13aTENbHO.
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Haubonee wacTelil ciiydail MOBPEXJIECHHUS NTaHHBIX — IOBPEXKJCHHUE OJHOTO
u3 OUTOB B cioBe. Bo3HMKHOBeHHE OMIMOKU B JIBYX W Oosiee OMTax OAHOIO CJIOBA
MajoBeposTHhL. CaMbIM pacnpoCTpaHEHHBIM METOJAOM IIOMCKAa W HMCIPABICHUS
OLIMOOK MpH Teperadye JaHHBIX MO KaHajdaM CBS3M SIBISETCS CHEIHAbHBIM METO.
KOJAMPOBaHUA JTAHHBIX, MTOJIYYUBIINI Ha3BaHUE KO XIMMMHIA.

CyTb 3TOr0 METOJl COCTOUT B TOM, YTO JJIsl BBISIBJICHUS! U KOPPEKIMH OIINOOK
MBI J1I00aBiIsieM K OMTaM OCHOBHOI'O COOOIIEHHUS KOHTPOJIbHBbIE OUTHI. CooOlieHue
JICJIUTCS] HA OTJIENbHbBIE CI0Ba (PUKCUPOBAHHOM IJIMHBI, COCTOAIIME U3 IBYX YacTei —
OUTBI COOOIIEHHS] M KOHTPOJIbHBIE OUTHI.

[To3utuu KOHTPOILHBIX OUTOB — cTenenn uncna 2: 1, 2,4, 8 u T. 1.

Crporoe ompenenenre Kojga XdMMHUHTra TpeOyeT, 4YToObl COOTHOLIEHHE
KOJIMYECTBAa HH(OPMAIMOHHBIX W KOHTPOJBHBIX OWUTOB OBLIO ONTUMAJIbHBIM,
T. €. MAKCUMYM UH(GOPMALIMOHHBIX 1 MUHUMYM KOHTPOJIbHBIX. VICTIONIB3yeM BapuaHT,
B KOTOPOM JTOT MNOpPHHOMO coOmojgaercss: 7 OWTOB MH(POPMAIMOHHBIX U
4 KOHTPOJIbHBIX.

[Ipu QopmupoBaHUM KOAA PACCUUTHIBAIOT KOHMPOIALHYIO CYMMY —
T. €. TMOCJIEeI0BaTeIbHOCTh OWTOB, CpaBHUBas C KOTOPOM OyIeT BO3MOXKHO
OOHApYXUBATh U UCIIPABJISATH OIMIUOKH.

Kontponsnass cymma Qopmupyercss kak pesynbrar omeparun  XOR
(«uckmouaromee MJIN») Han mo3unusiMu HEHYJIEBBIX OUTOB.

Hanpumep, neooxoaumo nepenats 0ykBy . Ee kox B Tabnuue ASCI — 6716,
T. €. 11001112.

Pasmectum wuHpOpManMOHHbIE OUTHI B KOJWPOBAHHOM CJIOBE, HauyWHAas

C MJIaJIUIETO pa3psa.

Io3uuuu bursl IMosicHenune
1 * ITox KOHTPOJIbHBINA OUT
2 * [Tox KOHTPOJILHBIN OUT
3 1 C mumafmiero paspsijia HAYMHAEM
4 * [Tox KOHTPOJILHBIN OUT
5 1
6 1
7 0
8 * [To KOHTPONBHBIM OUT
9 0
10 1
11 1
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KonTposnbpHbie OMTHI MBI TOKa HE paccyuTand. i ux pacyera BBIYUCIUM
CYMMY, BBIMOJIHUB ToOUTOBYIO omnepainio XOR ¢ nozunusamu 3,5,6,10 u 11 (nmo3unmu
HEHYJIEBBIX OUTOB, JJISl KX MIPEACTABJICHUS HY)KHO 4 TBOMYHBIX pa3psiaa. KomuuecTBo

HEOOXOJIMMBIX Ppa3psAIOB OMpeNesieM MO0 MaKCUMalbHOMY 4YHCIy). Pesymprar —
1 (0001>).

[To3unus 3
[To3unus 5
[To3unusa 6
[To3unusa 10

[Mo3unusg 11

© + B O O o
o O O +r +»r o
O B B P O
B P, O O B Bk

Pesynerar XOR

Pa3MeLuaeM IMOJIYUCHHBIC 3HAYCHUA B Ta6J'II/II_[y " 110JIy4acM UTOT'OBBIN KOJ.

[Ho3urus bur

1 1
2 0
3 1
4 0
3) 1
6 1
7 0
8 0
9 0
10 1
11 1

Ecnu npuHMMaromas CTopoHa MoJCYUTHIBAET KOHTPOJIbHYIO CYMMY JIJISI BCETO
MOJIYYEHHOT'O CJIOBA, TO TIPU MPABUIIBLHOM mepenade pe3yabtaT oyaet 0.
KonTponpHass cymMma  paccuMThIBaeTCs  Kak  I[MOOWTOBas  Omepanus

XOR n7st HEHYNEBBIX TO3UITUN UTOTOBOM TaOJUIIbI, T. €. 71 mo3unui 1, 3, 5, 6, 10 u
11.
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[IpenmonoxuMm, Mpu Tepeaade BO3HUKIA OMMOKAa, W MBI TIOJYYHJINA B TATON
no3unuu outa BMecto 1 — 0. [Ipu pacueTe KOHTPOIBHONU CYMMBI MO3UIUSA S5 OyneT
HYJIEBOM W B TNOJCYETE HE y4acTBYeT, Toraa BMecTO (, B KOHTPOJIBHOW CymMe
nomyyuM: 101, T. e. 5 — Homep HeBepHO mepexaHHoro Oura. Ocraercs €ro
WHBEPTHUPOBATH U CIOBO Oy/IET UCTIPABIICHO.

Koneuno, nnsi cinydas, B KOTOpPOM MOBpPEXAECHbI JBa OUTa pe3yjibTaT
UCTIPaBJICHUS TI0 TAKOMY MIPaBIITY OyZIeT HE MPOCTO HEBEPHBIM, OH OYJET axke XyKe,
yeM mpocto ommOka. Ho paccumTaeM BEpOSTHOCTH TaKOTO COBIAJCHHS: ITYCTh
BEPOATHOCTHL OIMOKK B 1 Gure ciosa — 10~° (B cpeaneM oana ommbka Ha 10 ThIC. OUT,
T. €. JOBOJBbHO 4acTo). Torma BepOsSITHOCTb COBMHAAECHMS JABYX TaKUX COOBITUH
B ogHoM cioBe — 1071 1. e. ogHO Takoe cnoBo Ha 10 Mapx OuT, T. €. TaKoe COOBITHE
MOXXHO CYUTATh MAJIOBEPOATHBIM, YTO HaM U TPEOOBAJIOCH.

Eme pa3 HamoMHUM, 4YTO CTpOTMM KOjJ XOSMMHHIA HCIONb3YET ApYrue
COOTHOIIIEHHUSI, a IPUBEJCHHBIN MPUMEP WLTIOCTPUPYET caMy MPOLEAYPY

3ananme. PaccuutaiiTe OUTHI COOONIECHUS C KOJOM KOPPEKIIMH XIMMUHTA
I Tiepenaun cooOmienus u3 a8yx 0ykB — 1 u N (B ASClI-koae — 89 u 94, o 8 out
Ha KOII).

Pewenue: B ucxomnom coobmieHnu 2 OykBbl, Mo 8§ OUT — utoro 16 OwuT.
JlobGaBnsis HeoOxomuMoe KoMuecTBO OWTOB (B mosunusx 1, 2, 4, 8, 16), momydaum
(16 + 5) nuHy coOOMIECHHS ¢ KOHTPOIBHBIMU OuTamMu — 21 OUT.

3anumieM ux B TaOiuile, Kak M B MPOILIbIA pa3, 0003HAUMUB MOKA 3HAYCHUS
KOHTPOJBHBIX OUT 3HAKOM «*.

[Tockonbky OuTOB OOJMbIIE, YEM B MPOILUION 3aaaye, PacloOKUM TaOJIHUILy
rOPU30HTAIBHO. B miepBOM CTpoke — HOMEpa OWTOB, HAaYMHAsT C MUHUMAJILHOIO

paspsa, BO BTOPOM — UX 3HAYEHUSI.

112 (3|4|5|6|7|8|9|1011|12|13|14|15|16|17|18|19|20]|21

1 8 0|01 1/0(1]0|0]1]1 171,010

Bemomaum XOR ¢ nmo3umusimu HenyneBsix outos (3, 7, 9, 11, 14, 15, 17, 18,

20) mosy4uM 5 KOHTPOJBHBIX OUTOB.
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ITo3unns 3
Io3unmsa 7
ITo3unus 9
ITozunus 11

[To3ummg 15
IMozumms 17
IToznmmsg 18

0

0

0

0

[Mosnims 14 0
0

1

1

[To3zunus 20 1
1

O O O O F B B P OO
O r O O Fr LB O O Fr O
©O O P O FR Bk FBP Ok
O O O R kP O Fr P P BB

Pesynerar XOR

3anuiieM ux B KOHTPOJIbHBIC OUTEHI.

112 (3|4|5|6|7|8|9|10(11|12|13|14|15/16|17 18|19 |20 21
1 B8N 0| 0|1 1/0(1]0|0]1]1 171,010

[IpoBepuM pe3ynbTar, pacCUUTaB KOHTPOJIBHYIO CYMMY MPH TOUHOW Nepenaye.

dakTHYECKH, MBI MOKEM paccumTaTh ee, mpocto BeimoHuB XOR pe3ynbrara pacuera
(10 0002 = 1610) ¢ MO3UIIMKA HOBOT'O HEHYJIEBOro OuTa — 16 (OCTaIbHBIC KOHTPOJIBHBIC
outer — 0).
16 XOR'16 =0
ITockoJibKy B Marepuasax rocy1apCTBEHHOW UTOTOBOM aTTECTALMU HET 3aJJaHU I
Ha KogupoBaHue Xadpmana u XeMMUHIra, MOKHO OTPaAaHUYHUTHCS TOJIBKO Pazdopom

HECKOJIBKUX 3aJ[aHUi ¥ HEOOJBIIION MTPOBEPOYHOM PaOOTOM.

[Io Tematmdeckomy pasnaeny «TeoperHyeckue OCHOBbI HHGPOPMATHKH»
B 11 xiacce CnoXHBIMM TeMaMH SBIIIOTCA TeMbl «MoaeaupoBaHue» U
«McKyccTBeHHBI  MHTEJUIEKT». B yriyOneHHOM — Kypce  MH(OpMaTHKu
TEOPETUYECKUN U MPAKTUUECKUIM MaTepHall 110 3TUM TeMaM He JIOJDKEH JyOJIMpoBaTh
TO, 4TO OBLJIO PACCMOTPEHO B OCHOBHOM MIKOj€. C MOMOIIBIO TOCTATOUYHO CEPbE3HON
TEOPETUYECKOM YAaCTH, IOCBAIICHHOW CUCTEMHOMY MOAXOAY B MOJEIMPOBAHUH,
CJIEAyeT BBIMTH HA JUHAMHYECKHE MOJIEIIN U UCCIIE0BATh HECKOJIBKO MOJIEIIEN B Cpelie
UMUTAIMOHHOTO MojenupoBanud. [Ipy HeoOXOIMMOCTH HCIONB30BAaTh MAJII 3TOTO

pE3EPBHBIE YaCHI.
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MonenupoBanre BOCTPeOOBaHO BO MHOTHX OTPACSX MPOQPECCHOHAIBHON H
HAy4YHOU JESATETbHOCTH 4YEJIOBEKAa W CUYUTAETCS OJHUM U3 METOJIOB HAY4YHOIO
no3HaHus. J{esITenbHOCTh 110 MOIETUPOBAHUIO SABJISIETCS OCHOBHOM JIJ1s1 HHPOPMATUKH,
MOCKOJIbKY B MH(OpMATHKE KaKk HAydyHOM 00JacTH M3y4yaroTcsl OOIIME METOIbl U
CpeICTBA CO3JaHMS U UCTIOIL30BAHUS UHDOPMAYUOHHBIX MOOEEU.

B oOmem Buae, moa uH@GOpMAyuoOHHOU MOOeNbl0 NOHUMAIOM ONUCAHUE
00veKma MoO0enuposanusi Ha KaAKom-1ubo (Gopmanu308aHHOM 53vlke C TEM, YTOOBI
WCCIIEIOBATh B JAJIBHEHUIIIEM ITOTYYCHHYIO MOJICb C MCIIOJIb30BAHUEM KOMITBIOTEpA.
WHoraa ucnosb3yloT TEPMHUH «KOMIIBIOTEpHAsE MOJIETIbY, TTOCKOJIBKY B HH(GOPMATHKE
OCHOBHOM MHCTPYMEHT HCCIEAOBaHUS Mojened — kommbtoTep. s mHdopmartuku
BAXXHO, KakMM 00pa3oM MoOjeNib ONucaHa, B 3aBUCMMOCTH OT 3TOr0 BBIOMpPAIOT
CIIOCOOBI UCCIIEIOBAHUS MOJIETH.

Coznanue Mozeneil mo3BOJISET:

1) onuchIBaTh XapaKTEPUCTUKN PEATbHBIX 00bEKTOB, UX B3aUMOCBSI3b;

2) Wcclie/IoBaTh IOBEJICHHE OOBEKTa KaK IOBEACHHE €ro XapaKTePHCTHK,
HCKITIOUNB HECYIICCTBEHHBIC (PAKTOPHI;

3) mpeckas3arh MOBEJACHUE MOACIUPYEMOro 00bEeKTa, MPUYEM MPEICKa3aTh €ro
U JUIA BCEX BO3BMOXHBIX BAPUAHTOB Pa3BUTHUS COOBITHI.

B menom psae ciaydaeB Monmenb — €IWHCTBEHHAs BO3MOYKHOCTH ITPOBECTH
UCCIICIOBAaHUE W U3YYCHHE OOBEKTOB 0€3 HAHECEHHWsS CYIICCTBEHHOTO Bpena
(HampuMep, YCTOWYMBOCTD 3/1aHUS SBHO O€30MacHee MPOBEPATh HA MaTEeMaTUYECKON
MOjIeJTH, O€3 TIOMBITOK €r0 MOCTPOUTH) WIIA HETIPUEMJIIEMBIX 3aTpart.

Hanpumep, mocTpoeHne mMaTeMaTHYeCKOW MOJETN 3IaHdsl WM MeXaHW3Ma
MO3BOJISIET 3apPaHEE Y3HATH MOBEJIEHNE UCXOJHOTO O0OBEKTA B KPUTHUECKUX YCIOBUSIX,
HalpuMep, COCTOSHHUE 3[aHUS aTOMHOW JJIEKTPOCTAHIIMU IIOCJIe TOTO, KaKk B HEe
BpekeTcs camoiieT. Mimm, 9to Oosiee peaqriCTHYHO, MOBEACHUE BBICOTHOT'O 3IaHUS
B YCIIOBHUSX CHIBHOTO BeTpa. OYEeBHIHO, YTO MPOBEPSATH TaKWE BEIIM HA MPAKTHUKE
HEepaIMOHAJILHO.

Takum  00pa3oM, TMOBTOPAIOTCS IEIM  MOJEIMPOBAHMS UM  TIOHSATHE
WH(OPMAIIMOHHON MOJENH, aKICHTHUPYETCsl BHUMAaHHE OOYYalolUXCsl Ha TO, YTO
MOJICTMPOBAHKE — HAYYHBIA METO/ MO3HAHUS, @ KOMITBIOTEPHOE MOJICTTUPOBAHKE — €TI0
YaCTHBIN CITy4yau.

Ha moaroTtoBky 11000 MOJEIN CYIIECTBEHHO IMOBJHUSET TO, KAKUM SIBJISICTCS

HCXOJIHBINA, peaibHbli 00BbeKT MojaenupoBaHus. Ha ypoBHe cpemgHero oOiiero
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oOpa3oBaHUsi B MOJEIUPOBAHUU CJIEYET BBIUTH HA HCCIEIOBAHUE TUHAMUYECKHUX
MOJIeNieH, Beb pealibHbIC MPOIECCHI B )KU3HU HE CTATUYHBI.

OmuH w3 HaubOoJiee YHUBEPCAIBHBIX M  AKTHUBHO  HCIOJB3YIOIIUXCS
B MOJICTIMPOBAHUN TOAXOJOB TOJYYHUJI HA3BAHUE «CUCHMEMHBLI nooxod». B ero
OCHOBE JICKHUT TIPEACTABJICHUE O peajbHOM MHUpPE KaK O B3aMMOJACHCTBYIOIIHUX
KOMILIEKCaX OOBEKTOB. B 3aBHCHMOCTH OT IeJiei, MOXHO BBIJCIHTh HEKOTOPBIC
WHTEPECYIONNE O0BEKTHI, OMPEEIUTh X CBA3U U CO37aTh MOJEITh 3TOT0 KOMILJIEKCA —
U3y4aeMOro KPyIHOT0 00beKTa (CHCTEMBI).

Jns aToro HEoOXOAMMO, C OJHOH CTOPOHBI, BBIACIHTH «TPAHUIIBD 00BEKTa
(cuctemMbl), a C Jpyrold — OMNPEAEIUTh €ro BHYTPEHHEE YCTPOWMCTBO U €ro
B3aMMO/ICHCTBUE C BHEIITHUM MUPOM, T. €. BCEMHU OCTATHHBIMH 0OBEKTaMH, KOTOPHIC B
co37aBaeMoi MoJieNu OyAyT pacCMaTpUBaTLCS KaK yCIOBUS.

YenmoBeky TPYIHO BOCHPUHHMATH (M HWCCIIEMOBATh) CIOKHBIE OOBEKTHI Kak
YTO-TO HEpa3leMMOe, Ja €lle MW HeNpepbiBHO pa3BuBaromieecs. [loaTomy
JUISL CO3JIaHMSI TAKUX MOJIeTIEH HEOOXOAMMO OMPENEIUTh COBOKYITHOCTb OMOENbHbIX
gacTel, KOTOpbIe MOXKHO UCCIEA0BaTh duckpemno. IIpu 3ToM, KOHEUYHO, HEOOXOAUMO
COXPAaHUTh TOHUMAHUE TOTO, YTO BCE-TAKU OTACIbHBIC YACTU CBSI3aHBI, a B PEaAIbHOCTH
MPOIECCHI UIYT HEMPEPHIBHO U Yalll€ BCEro MapasuiesibHoO.

JIns1 ortcaHus TaKMX B3aMMOCBSI3aHHBIX 00BEKTOB B HEKOTOPOM BHEIIIHEH Cpejie
BBOJIAT TEPMHUH «cucTeMa». B mmreparype cymiectByer Oonee 40 pasHBIX
ONpENEICHU 3TOro TepMuHA. MOXKHO B3SITh 3a OCHOBY JOCTAaTOYHO IIPOCTOE
onpenenenue. Cucmema — 3mo COBOKYNHOCMb CBA3AHHLIX Medcdy coboll 8 eOuHoe
yenoe omoenbHbIX uacmell (eMEHMAPHLIX, HeOeIUMbIX 00beKmos, NpPoyeccos,
A61EHUlL), npudem 8 8uoe Yenozo, 001a0arwWyI0 CEOUCMEAMU, KOMOPLIMU I1eMeHMbl
no omoenbHocmu He 001a0arom.

OtnenpHas, HemenuMas 4YacTb B OTOM CiIydae Ha3bIBACTCS I71€MEHMOM
cucmemovl. HenemmMoCcTh »djleMEHTa CHCTEMBI Ha caMOM J€j€ O3HA4yaeT, dYTo
JUIS KOHKPETHOTO CJiydasl BHYTPEHHSSI CTPYKTypa 2JIEeMEHTa He UMEET 3HaueHUs, He
OKa3bIBACT BJIMSHMS HA MOJICIIb B IICJIOM.

Tem He MeHee yacTo IpH CO3JaHWU (WJIM ONHMCAHWH) AJIEMEHTa CUCTEMbl HAM
MIPUXOJUTCS M €T0 pacCcMaTPUBaTh KaK COBOKYITHOCTh CBSI3aHHBIX 00BEKTOB. B 3TOM
CJIy4ae 3JIEMEHT Ha3bIBAETCSA HOOCUCHIEMOIL.

Cuctema Take BKIOYAaeT B ceOS KOMIIOHEHTBI, OCYIIECTBIISIONINC
B3aUMOJICHCTBUE MEXIY OHJIEMEHTAMH CHUCTEMbI, a TaKKe€ MEXIy CHCTEMON U

OKpy»Karolel cpenoi. Takue KOMIIOHEHThI HAa3bIBAKOTCS CEA3AMU.
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CBsi3u — (paKkTUYECKH M €CTh TO, YTO OTJIMYAET CHUCTEMY OT MPOCTO Habopa
OTHEeNbHBIX 4YacTe. Kak M 111 caMoro MOHSATHS MOJENH, Ui TOHSATUS CBSI3U
CYLIECTBYET Macca ONpeesICHUN.

DaKkTUYECKH, 6436 — JIMO KOMNOHEHM CUCMEMDbl, OCYWECMEIAIOWUL
gzaumooeticmeue 00HO20 KOMNOHEHMA ¢ Opyeum KOMNOHeHmMOoM (KOMNOHeHma u
cpeobvl, KOMIOHEHMA U CUCTIEMbL 8 YELOM).

[Ipn MomenTMpOBaHUK Ba)KHO TMPEACTABIISATH, KAKWE CBSI3U MPHUACTCS OTpakaTh
B Oymymed ™oxpenu. Bo3MoXHO, Kak OOBIYHO, PACCMOTPETh HECKOJIBKO
KJIacCU(pUKaIUii.

[1o HanpaBJACHUIO CBS3M: HUCXOJAIINEC, BXOAAMNUE, IBYCTOPOHHHUC.

I1o copepkanuio: MaTCpUAJIbHBIC, DOHCPI'CTUICCKHUC, I/IH(I)OpMaHI/IOHHBIC.

Ilo mopsiaky:

1. Cesasu nepeoeo nopsoxa — CBA3M, ONPEACIAIONIEE TOBEACHUE U CTPYKTYPY
CUCTEMBI.

2. Ceasu  6mopoeo  nopsaoka —  JONOJHUTENbHBIC, YBEJIUYHBAIOIINE
cuHepreTuyeckuii 3pPexT, Ho He HeOOXOIUMBbIE.

3. Csa3u mpemvezo nopsoka — CIydaHble, U3JAITHAC WA MPOTHBOPEYUBHIC
CBSI3U.

OTHOCHUTENBHO YCTOMYMBAsI CHUCTEMA CBSI3€H MEXAY DJIEMEHTAMH CHUCTEMBI
Ha3bIBACTCA  cmpykmypou  cucmemsl. IloHsATHE  yCTOMUMBOCTH  TpeOyer
dbopManmzanuu, HO JOCTATOYHO CYUTATh, UTO YCTOMYMBOW CTPYKTypa OydeT, eciu
B TCUCHHE MCCIICIOBAHUS/UCIIONH30BAHNS MOJICI B HEW HE MPOU30MIET N3MECHCHHU,
CYIIECTBEHHBIX JIJISI COXPAHEHHS TIOI00MSI MOJIETIN PeaTbHOCTH.

HyxHO oTmMeTutrh, 4YTO cCHCTEMAa — D3TO IO ONPEACICHUIO KOMILIEKC,
BBIJICISIIOLINANCS U3 OKPYKAIOIIEN 1EMCTBUTEIILHOCTH. BBIIEISAsI CUCTEMBI B pEAIbHOM
MHpE, MOKHO HAUTH B HUX OOIIME YEPThI «TUMOBBIX» cUcTeM. Hampumep, BBIAEISIOT
JIOCTATOYHO «KPYIHBIE»: OMOJIOrMYEeCKHre, OOIIECTBEHHBIE U TEXHUYECKUE CUCTEMBI.
[Ipennoxxure o0ydarOMMMCs IPUBECTU CBOU MPUMEPHI, U OYJET 3aMETHO, HACKOJIBKO
pa3IMyYaroTCs MPEICTaBICHUS KaXI0T0 U3 HUX 00 OKPYKAIOIIMX €r0 CUCTEMAX.

B cooTBeTCTBUU C MOJIOKEHUSMU CHCTEMHOTO TMOAX0/1a — BBIAEISISA U3 o0IIei
Cpelbl COOCTBEHHO CUCTEMY, CIEAYET OMUCaTh €€ Ha HEKOTOPOM (POpMabHOM SI3bIKE.
310 MOTyT OBITH KOAIBI, Tpadbl 1 mp. [ocie 3Toro n3yueHne pearbHOro 00bEeKTa MOKET
OBITH 3aMEHEHO (10 KpaiiHel Mepe, YacTUIHO) u3ydenueM mojnenu. [Ipu peanuzarnm

CHUCTCMHOI'O IIOAXOOda BaXHO: BbIACIIMTE BO3MOXHO Oosiee «MEJIKHE» DJIEMEHTHI
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CUCTEMBI, CBSI3M MEXIYy HUMH, ONMUCaTh MX Ha HEKOTOPOM (OPMAIBLHOM SI3bIKE U
«co0paThy» U3 BBISIBIIEHHBIX KOMIIOHEHTOB MOJIEIIb PEaIbHOIO0 00BHEKTA.

[Ipouiecc BbIIENIECHUS] KOMIIOHEHTOB M CBSI3€M HOCUT HA3BaHUE CUCHIEMHO20
ananusza, a cOopa MOJIeNIM U3 KOMIIOHEHTOB — CUHME3d.

B 3aBHCMMOCTM OT TOro Kak CHCTEMa OINHUCHIBAETCS B MOJIETU, MOXKHO
MPEAJIOKUTh HECKOJIBKO Kiaccudukanuii. B dyacTHOCTH, cuUcTeMa MOXKET ObITh
oInucaHa Kak:

1. Mooenv «uepnozo awuxkay. B >TOM ciydae UTHOPUPYETCS BHYTpPEHHEE
YCTPOMCTBO CHCTEMBbI, OHA ONKCaHa B BUJIe HaOOpa BXOJOB M Habopa BBHIXOJOB.
CoOTBETCTBUE YCTAaHABIMBAETCS MEXKIY ONPENETEHHON KOMOMHAIMEW BXOIHBIX U
BBIXOJIHBIX MTaPAMETPOB.

2. Mooenv cocmaea cucmemut. Ilpu TakoM 1Moaxoie cucTeMa ONMUCHIBACTCS KaK
Ha0op MapaMeTpoOB BXOJAIIUX B HEE DJIEMEHTOB, UTHOPUPYIOTCS CBSA3U MEKY HUMU.

3. Cmpykmypnas mooeb. B 5TOM ciiydae B OIMCAHUH UCITOJIB3YETCS HE TOIBKO
ONMKMCAaHUE AJIEMEHTOB CHUCTEMBbI, HO U CBs3el MEX1y HUMHU. CBS3U — 3TO HE TOJBKO
dbopmaibHOE YKa3aHHE, HO U CAMOCTOSITEIbHBI KOMIIOHEHT MOJIENH, OKa3bIBAOIIUN
BIIMSIHUE Ha €€ TTOBEJICHHUE.

4. Tunamuueckas moodensb. B 5TOM ciiydae ONMUCHIBAIOTCA CTPYKTypa U COCTaB
CUCTEMBI, a TAK)K€ YUUTHIBAIOTCSI U3MEHEHUS CUCTEMBI U €€ MapaMeTPOB BO BPEMEHH.
[TockoNbKYy 1E€NbI0 MOJEIMPOBAHUS B DTOM Cliydae SBISIETCS HW3YyYCHHE HE
CTaTUYECKOIO0 COCTOSHMSI, a JIMHAMUKU Pa3BUTUS, TO M MOJIETb HA3bIBACTCA
JTUHAMHUYECKOM.

HecMmoTps Ha TO 9TO pazHOOOpa3ne CHCTEM OUYE€Hb BEJIMKO M CHCTEMHBIN TTOJIX0T
OJIMH U3 HanboJiee YHUBEPCATHHBIX, MOXXHO OTMETHUTh HECKOJIHKO 3aKOHOMEPHOCTEH,
XapaKTEPHBIX NI BCEX BUIOB CUCTEM.

Omeporcenmuocms (0T aHTIL. €MErgence — MosIBIICHUE ) — TIOSIBJICHUE B CUCTEME
HOBBIX KaueCTB, KOTOPbIE€ y €€ COCTABJISIIOIIMX MO OTAEIbHOCTH OTCYTCTBOBAJIH.
Hanpumep, Habop neraneit BepToJieTa, KaXablii U3 KOTOPBIX caM Mo cebe JieTaTh He
MOXKET.

Ilenocmnuocms — i3MEHEHHE B OJTHOM 3JIEMEHTE CUCTEMbI BbI3bIBAECT U3MEHEHUS
B JIpYTHUX €€ 3yieMeHTax. [Ipumep: HeloCTaTOK cMa3Ku B ABMKYIIMXCS YaCTAX MOe3/a
MPUBEACT K CHUKEHHUIO CPOKA UX CITYKOBI U 3aMEJIJICHUIO JIBUKEHUS.

Kak crmencrtBue, B cHCTeMax BO3HUKAIOT noOOuHble 3¢hhekmbl — BHOCH

HN3MCHCHHUA B YaCTb CHCTEMbI, M Ha TC €€ YaCTH, KOTOPLIC HC JOJIKHBI OBLIH
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3arparuBaThCcs. Takum oO0Opa3oMm, B TMpeAeliax CHUCTEMbl HENb3s OTrpaHUYUTh
BO3JICHCTBUE OAHOW YACTBIO.

B 3aBucuMOCTH OT XapakTepa CBsi3ed MEXKAY 3JEMEHTAMH CUCTEMBI (M UX
HAJINYUs) CUCTEMa Ha U3MEHEHMSI MOXKET pearupoBaTh MO-pa3HOMY.

JIBa kpallHUX BapuaHTa ITIOBEICHMUS:

1. Aooumuenocms — Tax BemyT ceOsi OOBEKTHI, B KOTOPBIX AJIEMEHTHI HE
CBs13aHbI MeXK 1y coOoi. [loBeneHue Takoro 00beKTa — CymMMa MOBEICHUHN ero 4acTeil.
Hanmpumep, miomane pomba paBHa cymMMe IUIOMIAIE  TPSIMOYTOJBHBIX
TPEYTOJIbHUKOB, M3 KOTOPBIX MOXET COCTOATH pOMO; I[BETOBas CXeMa, YacTo
UCIoJib3yemasi JJi MpEACTaBICHUsS M300paKEHUsl, — IBET KaK CyMMa TpeX LIBETOB
(TouHee, CBETUMOCTH).

2. Cunepeusm — Takoil OOBEKT BelleT ce0sl KaK €IUHOE 1IeJI0e, BCE AJIEMEHTHI
CBsI3aHBI U B pe3ynbrare 3(h(eKkT He cymmmupyercsa, a yMHOXkaeTcsa. Hanmpumep, aBa
KyCKa paJlOaKTUBHOIO MaTepuajia B COCJUHEHUU JalOT BBIICJICHUE SHEPrUH,
IIPEBOCXOAIIEE U3ITYyYEHUE SHEPIUHU MPOCTOrO0 CYMMHPOBAHHUS OTHENBHBIX KYCKOB
WK 00bEIMHEHHOE JIEUCTBHUE JIBYX JIEKAPCTBEHHBIX MPENapaToB MOXKET OBITH OoJiee
CHJIBHBIM, YE€M CyMMa JIEHCTBUN ATUX JIBYX JIEKAPCTB MPH UX pa3/iebHOM MpUEMe.

Jrobast peanbHass cuUcTE€Ma, KOHEYHO, OyIeT TAEe-TO MEXIy MOJHON
aJJINTUBHOCTBIO M cUHEpru3MoM. Ho 3TO yCIOBHOE MOJOKEHHE PEIKO OCTAETCS
MIOCTOSIHHBIM C TEYEHHEM BPEMEHH, IO3TOMY JIJISl ONMCAHUS U3MEHEHHMS 3THUX CBOICTB
B CUCTEME BBOJST MOHSITHS:

— ¢hakmopuzayuu — T. €. IPOrPECCUPYIOLIETO NEIECHHUS] CUCTEMBl HA YacTH
(2JIEeMEHTBI WJIH TTOJICUCTEMBI);

— cucmemamu3ayuu — POCTy KOJIMYECTBA U >KECTKOCTU CBSI3M DJIEMEHTOB
CUCTEMBI.

OfHUM U3 BaXKHBIX CBOMCTB CHUCTEM SIBIISIETCS UX UEPAPXUYHOCHL — JHO0as
CUCTEMA MOXXET OBbITh MpPEACTABIEHA B BUJE COMOJYMHEHHBIX OOBEKTOB, TaKas
cucTeMa Ha3bIBaeTCsl uepapxueit. B nepapxuu 6osee BHICOKUI YPOBEHb O0bEIUHSAET
BCE OOBEKTHl HM)KHETO YPOBHS M OKa3bIBaCT HA HUX HAIPaBIIIOLIEE BO3JIECHCTBUE.
Hanpumep, 111 apXuTekTopa 10M CO BCEMU KOMMYHHUKAIUSIMH — OJTHA CUCTEMA, a JJIs
AJIEKTPOTEXHUKA CUCTEMOM SIBJIIETCS O0Ilas cxema IPOJIOKEHHBIX AJIEKTPUUYECKUX
kaleJeil, a caM IOM — 3TO BHEIIHSS cpefia.

HepapXu4HOCTh — CBOWCTBO, KOTOPOE OYE€Hb YaCTO HCIIOJIB3YETCS IPU aHAIHU3E
CHUCTEM KaK CIOCO0 omucarh MOPSAJOK B3aUMOJEHCTBUII B CHUCTEME WJIHM BBISIBUTH
MPUYHUHBI TOTO WJIK UHOTO TTOBEICHHUS.

130



Ilepen paccMOTpEHHMEM HWMHTAMOHHOTO MOJEIMPOBAHUS PEKOMEHAYETCS
BEPHYTbCA K MAaTreMaTHYECKOMY MOJCIMPOBAHHI0 Ha NPUMEPAX MOZENEH
MONYJIALIMOHHOW TUHAMUKHU. J[OCTaTOYHO 4YacTO B MOJEIUPOBAHUM BCTPEUAOTCS
3a71a4uu, CBOJSIINECS K UCCIICOBAHUIO ITOBEICHUS CUCTEMbI, COCTOSIIEH 13 O0JIBLIOrO
KOJINYECTBE HECIOXKHBIX 00BekTOB. Hampumep, wmopmenei s mnpeackazaHUs
YUCJIIEHHOCTH MOMYJSUNNA KaKUX-IHOO )KMBOTHBIX YUEHBIMU OBLIO CO3aHO JI0BOJIBHO
MHoro. Camas nnepBasi — 3To Mojieb PruboHauuu (pa3MHOKEHUE KPOIUKOB, B KOTOPOM
oOuiass 4YUCJIEHHOCTh — OTO JBa TEKYUIMX TIOKOJIEHHs), Mojenb Manbryca
(HEOrpaHUYEHHOTO HSKCIMOHEHIMAIBHOIO pocta), Monaens Depxronabcra (pocr,
OFpaHMYEHHBIA pecypcaMu) M, HaKOHEl, MpejiokeHHas B Hadajge XX B. MOJAEIb
BonbTepa-JIoTku («XUIIHUK — XKepTBa»). DTOT MaTepuajl MPUCYTCTBYET B yUeOHHKAX
nHpopMaTtuku yriryosieHHoro ypoBHs s 10—11 kmaccoB. Maremarndeckoe
MOJIEJIMPOBAHKE HA IPUMEpaX MOJIETIEN MONMYJILIMOHHON TUHAMUKHU paccMaTpUBaETCs
6e3 BeiBoga (hopmyn. Dopmysbl, BepHEe yCIOKHEHHWE MOJETH 3a CueT M00aBICHUS
HOBBIX MIAPAMETPOB, BIMSIONIEE HA YUCIEHHOCTh MOIMYJISILIUU, TPOCTO aHATUZUPYIOTCS
oOyvaromumucsa. CoBMECTHO ¢  OOyYalOIIMMHUCA  MPUXOJUM K  BBIBOIY
O HEBO3MOXHOCTH B MPHUEMIJIEMOE BpEMs HCCIEI0BATh MAaTEMAaTUYECKYI0 MOJENb U
UCIIOJIb30BaTh PE3yJbTaThl B MPAKTUYECKUX LEIAX. BO3HHMKAIOT HWIEM O TOM, 4YTO
XOpOLIO ObI MPOLECC UCCIIEI0BAHUS KaK-TO aBTOMaTU3UPOBATh.

Wrak, ecau omucaTh B3aMMOJICHCTBHE 3JIEMEHTOB CHCTEMbI MaTeMaTH4E€CKU
CIIO)KHO MWJIM HEBO3MOXHO, TO MOXHO BOCIOJb30BaThCsl OOIIMM METOJ0M
1101 Ha3BaHUEM UMUMAUUOHHOE MOOEIUPOBAHUE.

CriennanbHO CO3aHHbIE KOMIIBIOTEPHBIE TPOrPaMMBbI ITO3BOJISIFOT UMHUTHPOBATh
MOBEICHUE CUCTEMBI U3 MHOXKECTBA MPOCTBIX 3JIEMEHTOB, MOACIUPYS UX MOBEICHUE
Y B3aUMOJICWCTBHE, pacCMaTpuBas IpPH 3TOM pe3yJibTaThl JJII BCEH CHCTEMBI
B LIEJIOM.

Takue Moaes Ha3bIBAIOTCA UMUMAUUOHHBIMU, T. €. UMUTHPYIOIIMMH [TOBEICHUE
cuctembl. [lpumensas uMX, MOXKHO H3Yy4UTh IOBEJCHHE CHCTEMbI, HE HMes OOLIUX
AHAJIUTUYECKUX COOTHOLIEHUH (0€3 CIIOKHOM MaTeMaTHKH), MPOCIEANTh IOBEJICHHUE
CUCTeMbl B JMHAMHKE (T. €. Ha KaKJOM Ilare IMpolecca), UCCIe0BaTh IOBEICHUE
CHCTEMBI, B KOTOPOW BO3MOXKHBI CITydaiiHbIe BapUaIlH MTOBEICHUSI OOBEKTOB.

Cy1miecTByeT HECKOJIBKO BUJI0B UMUTALIMOHHBIX MOJIEIICH.

1. Juckpemno-coovimuiinovie mooenu. Takve MOAEIH ONUCHIBAIOT MOBEICHUE

CUCTEMBI KaK HabOp IMOCIeN0BaTENbHBIX COOBITHI. Hampumep, Tak MOXXHO OMKCATh
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POCT U3BECTHOI'O pacTeHUs (IIPOLECC COCTOUT U3 XOPOILIO U3BECTHBIX CTaiui), paboTy
npennpusitus (ero pabora omucaHa MHCTPYKIMSIMU M periiameHtamu). B Takoi
CUCTEME OMHCHIBAIOTCS cocmosHus (Hampumep, OKHJaHWE TOCTYIJICHUS Ha CKIJaJl
aBTOCEpBHCA 3alaCHOM YacTu) U coObimus, T. €. U3MEHEHHS COCTOSTHUSL.

2. A2enmuvle moodenu. Takue MoAenW TIOCTPOSHBI B BHJE Habopa
B3aMMOJICHCTBYIOIIUX OTAEIBHBIX OOBEKTOB (ar€HTOB), KaXIbli U3 KOTOPBIX UMEET
KaKue-TO 3aJlaHHble MpaBuja IMOBEJEHUS W Ha OCHOBE IOCTYMAIOUIUX CBEICHUMN
MPUHUMAET pellieHne 00 uX nmpuMeHeHnu. Harmpumep, Takol areHT MOXKET OMUCHIBATh
MoBe/IeHHe 0cOOU B CTajle, YeJI0BEeKa B TOJIE WM ouepenau U T. 1. [loBenenue Bcei
CUCTeMBbl OYIET CKIaJbIBaThCsl KakK pe3yJbTaT B3aUMOJACHCTBUS areHTOB, HO
CIIPOTHO3UPOBaTh €ro (HampuMep, TMOBEJACHUE TOJMBI Ha BBIXOJAC W3 3aHHS)
MaTeMaTUYECKUM COOTHOIIEHHEM TPYJIHO, CIUMIITIKOM MHOTO IMapaMeTpoB HEOOXOAUMO
YUYECTb.

3. Mooenu  cucmemnoii  Ounamuku. IDTOT  METOJ  TMpeAHa3HAUYCH
JUISL  MCCIIEOBAaHUSl TOBEACHHUS JOCTATOYHO CJIOKHBIX CHCTEM C OOJBIINM
KOJIMYECTBOM OOpaTHBIX CBSI3€M M 3aBUCHUMBIX MapaMmeTpoB (HampUMep, KPYIMHOTO
ropojia, OOJIBIIOr0 MPOU3BOJACTBA, AeMorpaguyeckue Mojaenu u T. 1.). Ilpu Takom
BUJIE MOJEIUPOBAHMS CHUCTEMY TMPEACTABIAIOT B BHJIE B3aUMOJCUCTBYIOIINX
00bekTOB. KaXk/1p1ii 00BEKT Ha CaMOM JieJI€ MOXKET ObITh OYEHb KPYITHOM CUCTEMOM, HO
pU MOJAEJIMPOBAHUU Mbl CUMTAEM €r0 €IMHBIM LIeJIbIM, MTPOIYCKAIOIIUM Yepe3 ceos,
GOpMUPYIOIIMM WM TIOTJIONIAIONIMM TOTOKHM pa3HOro pojaa — (GUHAHCOBBIE,
MaTepuasbHbIE U T. II.

Jl71s1 paboTHI ¢ UMUTAIIMOHHBIMU MOJIETIIMA MOKHO MCIIOJIE30BaTh OECTUIATHYIO

obOpazoBarenpHyt0  Bepcuro  AnylLogic:  https://www.anylogic.ru/downloads/

(s MMeroteiicss Ha KOMITBIOTEPE OMEPAMOHHOW CHUCTEMBI, BO3MOXKHO, 3TO OyIyT
JTMYHBIE HOYTOYKM oOy4aronuxcs). [IpenmyiecTBa JaHHOW Cpebl HAT JPYTUMHU:

1) enMHCTBEHHAsT Cpeja, pealM3yrollas BCE TPU BHJA MOJENCH: areHTHOE,
JTUCKPETHO-COOBITUITHOE M CHCTEMHYIO IMHAMUKY;

2) BO3MOXHOCTh paboTaTh 0€3 CII0KHON MaTeMaTHKHU M TPOrPaMMHPOBAHUS;

3) 6ecrutatHas  pycuduuupoBaHHas oOpa3oBaTenbHas Bepcusi — Personal
Learning Edition, paccuntana Ha TeX, KTO TOJBKO HA4YMHACT 3HAKOMCTBO
C JAaHHOM CpEeJIou;

4) 6OJIBIIIOE KOJIMYECTBO CIIPABOYHOr0 MaTepuaia o AnyLogic (BUIEOypOKOB,

JUTEPATYypPhl, TOTOBBIX MOJIEIIEH).
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Ha navanbpHO# cTpanuie nmporpammbl AnyLogic pa3MenieHo BoceMb y4eOHBIX
nocoOMi Ha BCE TPU BHJAA MMHUTALMOHHBIX Mojeiei. BrimonHenwe 3Tux padoT
IIOMOYKET OCBOMTH CpPEly M CTaHET OCHOBOM JUIA IPOEKTHBIX HCCIEI0BATEIbCKHUX
pabor. Mnen paboT BO3HHMKAIOT NpH pa3dope KOHTEKCTa 3a/laHui, H3MEHEHHUH
UCXOJHBIX MapaMeTpoB, JKEJaHUU PpEIIUTh CBOIO MPOOJEMY COBPEMEHHBIM
WHCTPYMEHTOM HMMUTALMOHHOIO MojaenupoBaHus. llocTpoeHne HMMUTAMOHHBIX
MOJIEJIe CHCTEM M3 pa3HbIX cep KU3HEACATEILHOCTH 00IIecTBa (MOJETh PaOOThI
IIKOJIbHOW CTOJIOBOM, TEXHOLIEHTpPA, a’dponopra, OM3HEC-IIEHTpa, PacHpOCTpaHEHUs
AMUAEMUNA U T. J.) MOCIYXKHUT XOPOIIMM MPUMEPOM K MOBBIIIEHUIO MOTHUBALUH
00y4JarIIMXCs B OCBOEHUU MPOliecca MOACIMPOBAHUS.

[IpakTrueckue pabOThl U HUAEH MPOEKTOB B 3aJaHUAX K OTUM padboTam
NPENJIoKEHbl B JJIEKTPOHHOM Bepcun ydeOHoro mocobus: W.A. Kamunus,
H.H. Cambuikuna, [1.B. bouapoB «udopmaruka. YTmyOneHHbIH ypoBeHb: 3aJauHUK-
npakTukyM Uit 10—11 xmaccoB» [4]. i BeITIOTHEHMS paOOT UCITOB30BAIMCH 00JIee
paHHME BEpCUU MPOJYKTa, HO TeMaTuka paboT COLUMAIbHO 3HAuYKMMa
JUISl  CTAapIIEKIacCHUKOB. [IpakTMKyM ecTb B CBOOOJHOM JIOCTYIIE€ IO CCBLIKE:
https://files.lbz.ru/authors/informatika/8/kal-zp10-11.pdf. B Hem mnpencTaBicHbI

YyeThIpe MnpakTuyeckue paboTel: «be3zonacHocTh B mikone», «OntuMuzanus padoThl
NOJIMKIIMHUKWY, «Onuaemus», «PaboTra cOTOBOM KOMIAHWUW», KOTOPHIE MOTYT
COCTaBUTb OCHOBY MHIAUBHUYaJIbHBIX IIPOEKTOB.

YMeHne  CTpOMTh UM MCCIENOBaTh  CIIOKHBIE  MOJEIM  PEAIbHBIX
[IPOM3BOACTBEHHBIX M  COLMAIBHBIX IIPOLECCOB B CpeAe HUMHUTALMOHHOI'O
MOJCIIMPOBAHUA SBIAETCS OAHUM U3 OCHOBHBIX IIPAKTHYECKUX pE3YyJIbTAaTOB
IIPY U3YYEHUU JAaHHOU TeMbl. [Ipyu BHMMAaTEIbHOM aHaIU3€ NPUMEPHOU MPOrpaMMBI
MOYXHO YBUJIETh, YTO TEMBI MOJACIUPOBAHUS, NPOrpaMMHUPOBAHUSA, UCKYCCTBEHHOIO
MHTEIUIEKTa U UH()POPMALIMOHHBIX TEXHOJIOTUN MEPECEKAIOTCS WIM UHTETPUPYIOTCS, A
BO3MOXXHOCTh II€PECTABIATh TEMbl B paMKaX OJHOIO Ioja IO-IIPEKHEMY OCTACTCSA
y y4uTens. JTO CIENyeT yYUTHIBaTh IIPU KOMIUIEKTALUN YPOKOB TEOPUH U ITPAKTUKH.
3adacTyro, u3ydas OJHY TE€MY, MNapajuIeIbHO PacCMaTpPUBAIOTCS €IIE HECKOJIBKO,
OCOOCHHO B YaCTH TPAKTHYECKOW peanm3anmud Ha Python wm B KakoMm-To
IIPOrPaMMHOM IIAKETE. YUHUTENI0 INPU IUIAHUPOBAHUMU CIIEAYET YKa3blBaThb KaKue
JOTIOJHUTENIbHO TEMbl OBLIM OXBay€Hbl M 3a CYET KAKUX pa3[ejioB M KaKuX
IIPAKTUYECKUX 3aHITUHM ITO CHEJIAHO, BBIACIUB 3TH MOMEHTHI B IPUMEYaHUS.

B cBs3u ¢ MOHATHEM cucmembl BO3HUKAET MPOOJIeMa YynpaegieHus CUcmeMmou.
BBIJICJICHUE YIPABJIOIIEH M YIPABILIEMOW CHUCTEMBI M PAaCCMOTPEHUS UX

133


https://files.lbz.ru/authors/informatika/8/kal-zp10-11.pdf

B3aUMOJECHCTBUM, T. €. PELICHUE YINpaBICHUYECKUX 3anad. [IpmueM ucnonb3oBaHHE
pa3IMYHbIX MOJIENEN Cpeibl UMUTALIMOHHOTO MOJICIMPOBAHUSI B OCHOBHOM JJIA 33a4
MIPOrHO3UPOBAHUS MTO3BOJISIET Cpa3y U ONTUMHUZHPOBATH (PYHKIIMOHAIBHBIE MPOIIECCHI
¥ MUHUMM3UPOBATH PUCKU OT CYOBEKTUBHBIX YITPABICHUYECKUX PEIICHUH.

Ynpaenenuem Ha3bIBalOT 0COOBIM BHJ ACSATENBHOCTH, HANpPaBICHHBIN
Ha MOAIepKaHUE CUCTEMBI (T. €. COXpaHEHHE €€ HIIEMEHTOB U CBA3€i1) B MPOTYKTUBHOM
COCTOSIHUH, T. €. B COCTOSIHUHU, JOCTUTAIOIIEM HEKOTOPBIX 3apaHee ONpelelIeHHBIX
1eJeH, myTeM opraHu3aliy MOBEJECHUS U B3aUMOJICUCTBHUS JIEMEHTOB MEXTY CO00
Y BHEIIHUM MUPOM. JIJ1s1 5)KUBOTrO OpraHn3Ma 3Ta Lellb — BBDKUBAHUE U PA3MHOKEHHUE,
JUTSI TEXHUYECKOM CUCTEMBI — BBIPA0OTKA HEKOTOPOI'O MPOJYKTA U T. II.

OTa JesaTeNnbHOCTh BKJIIOYAeT B ceOsl BBIPAOOTKY pelieHuid (T. €. HYKHBIX
BO3JCHCTBUI), MX Mepefady, BbIIOJHEHHE M  I[OJY4YEHHE  PE3yJIbTaTOB
(T. e. popMHUpOBaHHE MPEICTABICHUS O TOM, YTO MOTYYHIIOCH).

B mMonenvupoBaHuM U CO31aHUU TaKUX CUCTEM BBIJICIISIOT JBE OCHOBHBIX YacTH
CYOBEKT yrpaBiieHUs (UTO yIpPaBisieT) U OOBEKT YIpaBlieHUs (YeM YIPaBISAIOT). DTH
JIBE 4aCTH CBSI3aHbI MEXIY COOOM U MOBEJIeHUE O0BEKTA YIIPaBICHUS B OOJIbIIIECH YacTH
onpenensiercss cyobektoM. HyXHO 3aMeTUTh, YTO B TaKOW CHUCTEME HeoOXoauma
MHUHUMYM OJIHA CBSI3b, T. €. KOMIIOHEHT B3aUMOJICHCTBUS CYOBEKTA C 0OHEKTOM.

Ces3p dTa wuHGOpMANMOHHASA, T. €. (DAKTUYECKH COOOIICHUS, YIPaBIss
MOBE/ICHHEM O0BEKTa, CTAHOBSITCS Komanoamu. [Tpu 5TOM HU TIpUpPOJIa CBS3H, HA BU]I
COOOIIIEHUI CYIIECTBEHHOTO0 3HAYCHHS HE HMEIOT. Takas CBs3b B YIpaBIsieMOUN
CUCTEME Ha3bIBAETCS NPAMOU CE53bI0.

YacTo mpeaycMoTpeHa U oOpamHas c6sa3b, T. €. COOOIICHUS O pe3yiabTaTrax
WCIIOJIHEHUST KOMaHJ OT O0O0OBEeKTa CYOBEKTy. OJTa CBS3b, OYEBUIHO, TOXE
uHpopmarmonHas. Cucrembl 6e3 0OpaTHON CBSI3U HA3BIBAIOT PA3OMKHYMbIMU, A
CUCTEMBI C 00paTHOM CBSI3bIO — 3AMKHYMbLMU.

Takoil moaxon yHHMBEpcalleH: HaM He TpeOyeTcs i ONUCaHUsl Mpolecca
OroBapuBaTh MPUPOJY U CIOCOO CBSI3U OOBEKTA M CYOBEKTa, OH TO3BOJISET
MOJENHNPOBATh U W3y4aTh MPOLIECCHl YIPABJIEHUA B CaMbIX Pa3HbIX CHCTEMAxX —
TEXHUYECKUX, OMOJIOTUYECKHX, COIIMATTbHBIX.

Pa3paboTka TEXHUYECKHUX CHCTEM aBTOMATHYECKOTO YIPaBJICHHUS C OOpaTHOM
CBSA3BIO CTajla TPUYMHON BO3HUKHOBEHHMS II€JIOT0 HAYYHOTO HalpaBlICHUS —
KubepHemuKu, B KOTOPOM CaMbl€ pa3Hble CUCTEMBI C YIIPABIEHUEM pacCMaTpUBAIOTCS

C IIOMOHIIBIO TaKOI'O IIOAXOAA. OCHOBHOE TOJIOKEHHE KI/I6epHCTI/IKI/I riiacuT, 4ToO
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VIIPABJICHUE — NPOYEcc Yerukom uHGopmayuoHusiii (IOCKOIbKY BO3ICHCTBHE, OIICHKA
pE3YJIbTATOB U BBIPAOOTKA HOBBIX KOMaHJ — 3TO Mpolecc 00pabOTKH M Meperadu
HEKOTOpOW wuHGOOpPMAIUM) U MPOTEKaeT OH IO OOIIUM MPHHIIMIIAM B JHOOBIX
YIIPABIIIEMBIX CHCTEMAX.

CucrteMbpl yImpaBi€HUS — OJHO M3 CaMBIX CTAphIX M PaCIpOCTPaHEHHBIX
IPUMEHEHUI KOMIBIOTEPOBL. MAaKTHUYECKH COBPEMEHHBIE KOMIILIOTEPHI OUYEHb YaCTO
UCIIOJIb3YIOTCS KaK yHHMBEPCAJbHBIC CYOBEKTBI YIPABICHUS, KOTOPHIE MOXKHO
CTaHJAPTHBIMHU CPEJCTBAMHU CBS3aTh C JIOOBIMH OOBEKTAMU — OT TepuPepuiHbBIX
YCTPOMCTB 710 CTAHKOB M CJIO’KHBIX MEXaHU3MOB.

Hcnonb3oBaHue 3TOro mojaxoja AaeT BOZMOXHOCTb CO3/1aBaTh CaMbI€ pa3HbIe
CUCTEMBI, VIPABISIONIME CIOKHBIMUA TIPOIECCAMH WJIM TIOMOTAIONIUEe TaKoe
yIIpaBJiecHUE OpraHu3oBaTh. [lOCKONBbKY, Kak Mbl YK€ YyKa3ajid, YIpPaBJICHUE —
WH()OPMAITMOHHBIA TIPOIECC, TO C ATUM IOAXOAOM MBI IMOIYy4aeM BO3MOKHOCTh
CO3/1aBaTh CHUCTEMBI YIPaBJIsIEMble C MHUHUMAJIbHBIM BMEIIATEIHCTBOM YEJIOBEKA,
MOCTPOUB  JOCTaTOYHO YHHUBEPCAJIBHYIO MOJIEJb BOCIPHUSTUS, aHaIU3a €ro
COJZIEP’KaHUsI, CHHTE3a M BRIPAOOTKHU PEIICHUS.

WTOroBoil 1€nbI0 JCSITEIBHOCTH SIBISIETCSl CO3JaHHE JUISI BO3MOXHO OoJee
IIMPOKON MpPEeAMETHOM OO0JACTH TAKOW CHUCTEMBI, B KOTOPOM MECTO YelOBEeKa Kak
AIIEMEHTA, TPUHUMAIONIETO pEIICHHS, 3aHUMaeT «MH(POPMAIMOHHBIA aBTOMAT,
T. €. BOCIIPOU3BOJIUMBIA TEXHUUECKUN OOBEKT.

Co3maHnne Takoro «YHHBEPCAIBHOTO YCTPOMCTBA TPUHSATUS PELICHUN,
BKJIIOYASI ¥ aHAJIM3 OKPY’KAIOIIET0 MUPA U OTPEICIICHHE 11eJIeH, M MOUCK CPEJICTB MX
JOCTHXKEHUSI — CWJIBHOI0 HMCKYCCTBEHHOI0 MHTEJIEKTA, OJHA M3 KIIACCUYECKUX
3aa4 MH(HOPMATUKH, HE UMEIOLIUX PEUICHUs O CUX MOp.

[TosiBNIEHNE YCTPOWCTB, BRIMOTHSIOMNX (M BHITOTHSIIONNX 09eHB A(h(HEKTUBHO)
orepaiuu 1 JEHCTBUS, paHe JTOCTYIHBIE TOJBKO JIOSM, 3aCTAaBUIIO 33lyMaThCs: 4TO
ele ¥ KakuM 00pa3oM MOKeT ObITh aBTOMaTu3npoBaHo? Kak Ha camom Jerne Hamo
npuHuMath pemenusa? Kak pgeiictByer yenoBeueckoe MmbinuieHue? [lpudem orBer
Ha DTH BOMNPOCHI JOHKEH OBITh HE OTBJICYEHHBIM OIHUCAHUEM, a IO3BOJISIONIUM
JEHCTBUTEIBHO PEIIUTh TPYNNYy TEXHUYSCKUX 3a71ad, T. €. (aKTHUECKH 3a7aud
MOJICTUPOBAHUS PA3HBIX ACMIEKTOB JCATEIHLHOCTU U MBIITUICHUS YETIOBEKa.

[Ipu permennn 3THX 3a/1a4d BBLACIWIOCH JIBA COOOIIAIONINXCS HAIMpPaBICHUS:

pa3paboTka ¥ MPUMEHEHNE aBTOMATUYECKUX CUCTEM (B IAaHHOM CJTy4ae — CIelruaIbHO

! ABTOMaTHYECKHUE CHUCTEMBI YOpaBJICHUA — OAWH M3 HCTOYHUKOB ITOABJICHUA YHHUBEPCAJIBHBIX
BBIYHCIINTCIIBHBIX MAIIIWMH.
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CIPOEKTUPOBAHHBIX TEXHUUYECKUX KOMILUIEKCOB), T.€. CUCTEM, KOTOpPhIE Ha HEKOTOPBIX
y4acCTKax 3aMEHSAIOT JEATEIhHOCTh YeNIOBeKa, M pa3padoTka U MPUMEHEHHE CHUCTEM
BCIIOMOTATEIbHBIX (aBTOMATHU3WPOBAHHBIX), MPEIHA3HAYEHHBIX I PEIICHUs 3a/1a4
BMECT€ C YeJIOBEKOM (MH(POPMAIMOHHBIE CHUCTEMBI C HMHTEIUICKTYyaJIbHBIMU
QIrOpPUTMaMU ).

Takum o6pazoMm, oOydaromuMcs pPacKpbIBAIOTCS  B3aUMOCBSI3H  TEMBI
TUHAMHWYECKOTO  MOJCTUPOBaHUs,  (YHKIMOHUPOBAHHUS  CIIOKHBIX  CHCTEM,
VIIPABJICHUS STUMH CHUCTEMaMU M pOJIb HCKYCCTBEHHOTO WHTEIUIEKTa B JTHX
nporeccax.

CoBpeMEeHHBIMH TPUMEPAMH TPUMEHEHUSI CUCTEM C UCIIOJIB30BAHUEM €JIA00r 0
(T. e. MOKa HE YHUBEPCAILHOTO) HCKYCCTBEHHOI 0 HHTEJIJIEKTA SBIISIOTCS Pa3TUIHBIC
CUCTEMBbl pACMO3HABAHMS M CETMEHTAUM H300pPAKEHUM — TMpUMEHSIEMbIE U
IIpY KOHTPOJIE MPOIYKIIMH, U B CUCTEMaX oOecrieueHus: 6€30MacHOCTH, U B CUCTEMax
JTUArHOCTUKY 3a00JIEBaHUM, paclo3HABaHWE TEKCTa Ha WILIIOCTPAIMAX U B YCTHOU
peun, CUHTE3 peUH C 3aJaHHBIMH XapaKTEPUCTUKAMU U T.J.

AKTHUBHO OOCYXJaeMbIMH B HACTOSIIMH MOMEHT SIBIISTIOTCSI TE€HEPATHBHBIC
CUCTEMBI, TTO3BOJISIIONIUE CO3/1aBaTh MH(GOPMAIIMOHHBIE OOBEKTHI MO MX OMHCAHHMIO.
Hampumep, 3T0 cucTeMbl aBTOMAaTH3UPOBAHHOTO TIEPEBOIA, CUCTEMBI peeprpOBaHUS,
BOIIPOCHO-OTBETHBIE CHCTEMBI, TCHEpaIlus H300pPKCHUA IO OMHUCAHHUIO M TMPOUYNe
aHAJIOTMYHBIE UHTEIUIEKTYaIbHbIEe HHPOPMAIIMOHHBIE CUCTEMBI.

AKTHUBHOE pa3BUTHE TaKMX CHCTEM W HX CpaBHEHHE C PE3yJIbTaMH
«4EeJI0BEUECKOW» CSITEIIbHOCTH — XOpOoIIas TemMa i 00CYKJIEHUS C 00y4JaroIUMHUCS.
dakTuyeckd, pabOThl B ATOM 00JACTH HAYaJIUCh MPAKTUYECKH OJHOBPEMEHHO
C TOSIBJIEHUEM IMEPBbIX KOMIBIOTEPOB. HecMOTps Ha TO YTO «MAIIMHHBIA pazym»
JI0 CUX TIOp HE CO37]aH, BO BPEMS HCCIEJOBAHUN OBLIO MONYYEHO MHOTO Ba)KHBIX
pe3yNbTaTOB, 0OOTAaTUBIINX U HAYKY, U TEXHOJIOTHUIO.

Ho ucropust 3T0ro HaydHOTrO HAmpaBICHUS TaKOBA, YTO JI0 CHX IOP HET Jaxe
€IMHOTO OIpeNeNeHrus OCHOBHOro MOHATHSA. Ceilyac ecTb MHOXKECTBO Ppa3HBIX
MOJIXOJIOB K M3YYCHHIO W MOHMMaK HCKyccTBeHHOro mureiviekta (MU). HambGonee
BaXHBIM SIBJISICTCS BhIICTICHUE IBYX 00JIacTeH.

e HckyccTBeHHBII HHTEVIEKT KaK HAyKa — Hayka O MPOEKTUPOBAHHU
CO3HAHMS, W3YYECHUU U MOJICIHPOBAHUU UYETIOBEYECKOTO MBIIICHUS, BHIUUCIUMOM
TIOVICKE CMBICIIA B JJAHHBIX.

o HckyccTBeHHBII HHTEIEKT KAK TEXHOJIOTHSl — 3TO MPOCKTUPOBAHHE

CHUCTCM, IIO3BOJIAIOMINX O6pa6aTBIBaTB JaHHBIC HWHTCIJICKTYaJIbHO (BKJ’IIO‘-IEISI
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caMoOOydeHHEe, TOJy4YeHHUE HETPUBUAJIBbHBIX JIAHHBIX, IOCTPOEHUE TEOpUi
C TMOMOIIBI0 MAaTEMAaTHYECKOHM JIOTMKM W T. 1.), @ TaKXe HWHTEIUIEKTyaJIbHbIE
QJITOPUTMBI.

HcKyCCTBEHHBIN MHTEIUIEKT IPOJIOJKAET MTOCTOSTHHO Pa3BUBATHCS KAaK HAyYHAs
¥ OJTHOBPEMEHHO MpHKiIaaHas oonacts. B 2020 r. gnouepnss kommanus Google Deep
Mind co3mana MoJenb, HHTEIUICKTYalIbHBIC allTOPUTMBI KOTOPOW MPEICKa3bIBAIOTCS
CBOpauMBaHHUE OCJIKOB, YTO paHEE CUMTAIOCh OJHOM M3 125 BemnualWmmux 3ajad,
CTOAILMX IEpell YeJOoBe4YeCTBOM. Bo BpeMs NMaHAEMUN HCKYCCTBEHHBIA HHTEIIEKT
HAY4YWIN OmpenensTh 3apaxenue Bupycom COVID-19 panbiie nposiBIseMbIX SBHBIX
NPU3HAKOB C TIOMOIIBI0 MOOHMIILHOTO MPHIIOKeHMs. B TO ke Bpemst kommanust Alibaba
B Kurtae co3mana cucremy AMarHOCTUPOBAHMS BHpPYyCa Ha OCHOBE pacIpeaesIEHHbIX
BBIUKCIICHUA M MAIIMHHOTO OOydeHHMs, a 3aTeM ImpelcraBuiia mnporpammy Alipay
Health Code, Ha ocHOBEe GONBIINX JAaHHBIX PETYIUPYIOIIAs TOCTYIT 3aPaXK CHHBIX JIUI]
K OOIIECTBEHHBIM MECTaM, YTO CIOCOOCTBOBAJIO JIOKAJTU3AIIMM OYaroB 3apa)KCHUSI.
[lannemuss NMOBJIMsUIA M HAa BHEAPEHHUE U Pa3BUTHE HMHTEIUIEKTYAJIbHBIX CEPBHCOB,
CBSI3aHHBIX C KOMaHHOW pa0OTON U ¢ aBTOMAaTH3aIMEH MPOLIECCOB HA MPOU3BOJICTBE.

CeroziHs MbI 4Halle BCEr0 B KOHTEKCTE MCKYCCTBEHHOI'O MHTEIIEKTa TOBOPUM
o mamuHHOM oOyueHum (Machine Learning), mayke o manueix (Data Science) u
ryOMHHOM aHanu3e JanHbix (Data Mining).

HckycCcTBEHHBI HHTEIUIEKT M €ro MNPUMEHEHHE JaBHO TepecTanu ObITh
JIOCTOSTHUEM CEKpEeTHhIX JiabopaTopuil. B HacTosiimee Bpemsi B TaKEThl U
KOMITBIOTEPHI BCTPAUBAIOTCS  CIELMAIBHBIE COMPOLECCOPbl C HCKYCCTBEHHBIM
WHTEVIEKTOM, B TOM 4HCle B cMapTdoHaX, IUIAHIIETaX, KOJOHKAaX, HOCHUMBIX
rajipkerax, MaplipyTu3aTopax U CeTeBOM 00Opy/l0BaHUU U T. 1. B mocneanee Bpems,
NPUMEPHO B TEUYEHHUE NECATH JIET, HAOJIO/AeTCs 3HAYUTENIbHBIA POCT CTapTaroB,
CBSI3AHHBIX C MCKYCCTBEHHBIM HWHTEUIEKTOM M pa3pabOTKON MPOIYKTOB ISt
obpazoBanus. Ilo mamHbeM HolonlQ, ObpLIO aBa TMKa BO3HUKHOBEHHUS TaKHX
craptamoB: 2013-2014 rr. (ocHOBHas TemMa — KOHTPOJbh 3HAHUN W YIpaBICHUE
oOpazoBatenpHOU cpemoi) m 2017-2018 rr. (ocHOBHas Tema — TPOKTOPHHT H
KOPIOpAaTUBHOE  OOYYEHHE),  XapaKTePHU3YIOIIHUECs  pa3HOW  TeMaTUYECKOM
HampaBJIeHHOCTbIO. OOJIaCTh MOCTOSIHHO —TpaHC(OPMHUPYETCSs B  3aBUCUMOCTH
oT mnorpeOHocTel mnonb3oBaTeneil. CeronHs Mbl HaAOMIOJAEM pOCT MPOEKTOB,
CBSA3aHHBIX C aHAJIU30M OOJBIIMX JAHHBIX, (QOPMUPYIOITUX ITUDPOBON cles

06yan0meroc;[ " IIPCIIoaaBaTCIId. HpOGKTBI, CBA3aHHBIC C MAllIMHHBIM O6y‘-IeHI/IeM,
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B OCHOBHOM HAIpaBJIEHbl Ha MEPCOHAJIM3ALUI0 OOyueHUs (BKJIIOYAs COCTaBIICHHUE
VHANBUAYAJILHOTO 00pa30BaTEIbHOIO MapIIPyTa).

B Paboueii nporpamMme no nHpopMatuke yriryOJeHHOr0 YpOBHS TEPMUHOJIOT U,
CBS3aHHAs C MCKYCCTBEHHBIM MHTEUIEKTOM, IPUCYTCTBYET MPAKTUYECKU B KaKIOM
TeMaTH4ecKoM pazzaene. B pasnene « Teopernueckue 0CHOBbI HH(OPMATHUKN» 110 TEME
«MogenupoBaHue» MPEIIONaracTcsi HEKUH 0030p CEPBUCOB, COAEPIKALIUX IJIEMEHTHI
MCKYCCTBEHHOI'O MHTEJIJIEKTa, KOTOPbIN BKpAaTIE MpUBeAeH Bbille. B Tabnuie 1 MoxkHO
YBUJETH MIPEIMETHOE TpeOOBaHKE, CBSI3aHHOE C YMEHUEM KJIaCCU PUITMPOBATH 3a/1a4u
aHaJIM3a JIaHHbIX, HO B TEMAaTUYECKOM IUJIaHUpOBaHUU Pabouell mporpaMmebl MO 3TOMY
TEMaTUYECKOMY Pa3feNly HE BbIIETIEHbI TEMbI MPAKTHUYECKUX PadOT U BpeMs HU B 10,
HU B 11 xiacce. [Ipu 3TOM TeopeTHueckuid Marepuai Mo TeMe «AHaIu3 JTaHHBIX»
B oObeMe 8 dacoB mpejaraercsi u3ydaTb B TEMaTUYECKOM  pasjene
«MudopMalinoHHble TEXHOJIOTHM», HO BCE MPAKTUYECKUE 3a/Jayd TPEeAiaraercs
pemaTh MoKa B TaOJIMYHOM Tporieccope. Takum oOpa3oM, yIUTeNnto WHGOpMaTHKU
JaeTcsi HEKOTOpPOE BpeMsi Ha OCBOCHHUE s3blka Python Co cnenmanm3upoBaHHBIMH
OuOIMOTEeKaMU JIJIsl pEIIeHMS 33]1a4 UCKYCCTBEHHOIO MHTEJUIeKTa. TeM menaroram, KTo
HE MCHBITBIBAET 3aTPYJHEHUN C MPOrpaMMHUPOBAHUEM, CJIEAYET HCIOIb30BATh
cnenyromuii yaueonsiit marepuain: M. A. Kanunaun, H.H. Cambuikuna, A.A. Canaxosa.
HckyccrBennbiit naTeimiekT. 10—11 kmacesl: yuednoe mocodue. — M.: TIpocsemienue,
2023. — 144 c¢) [5]. MUzpmamme  MOXHO  HAWTH  TO  CCBHUIKE:
https://shop.prosv.ru/iskusstvennyj-intellekt--10-11-klassy21811

Bepnemcs k 3T0i Teme B pazaene « MHpopMalimoHHbIE TEXHOIOTUNY.

138


https://shop.prosv.ru/iskusstvennyj-intellekt--10-11-klassy21811

MeTonnueckne PEKOMEHIANNMA 110 UI3YYCHHUIO TEMATHYIECCKOI0 pa3saeiia

«AJITOPUTMBI M IPOrPAMMUPOBAHUE»

Temarnueckuil paznen «AJTOPUTMBI U MPOrPaMMHUPOBAHKUE» Ha YIIIYyOJIEHHOM
ypOBHE npecTaniicH B 10 kiacce cienyromumMu TEMaMH:
Beenenue B nporpamMmmupoBanue (16 ).
BcmomorarensHbie anroputMmsi (8 4).
Yucnennsie Metoasl (5 4).

Anroput™Mbl 00pabOTKHM CUMBOJIBHBIX JaHHBIX (5 ).

ARl S

Anroputmbl 00pabotku MaccuBoB (10 u).

B 11 knacce npeayiaraercst u3y4arb CICAYIOUIUE YKPYITHEHHBIE TEMBI:

1. DneMeHTHI TeOpuu alropuT™MoB (6 4).

2. AJTOPUTMBI B CTPYKTYPHI TaHHBIX (28 u).

3. OcCHOBBI 00BEKTHO-OPUCHTUPOBAHHOIO TIporpamMMmupoBanus (16 ).

Ha uzyuenue paznena B 10 knacce Boiaensercs 44 daca, B 11 kinacce — 50 yacos.

B O®OIIP no undopmatuke B 10 kiacce mpemaycMoTpeHO 22 MpaKTHYECKUE
pabotsl, B 11 kinacce — 17 mpaktudeckux padot. I1o dakTy Kaxablil ypok 1Mo JaHHOMY
TEMaTUYECKOMY pPa3felly MOXKHO CUUTaTh IMPAKTUYECKHM, ITOCKOJIBKY H3ydaeMble
QITOPUTMBI PEATU3YIOTCS HAa BBIOPAHHOM SI3BIKE MPOrPAMMHUPOBAHUS U TPEOYIOT
OTJIQJIKU Y aHAJIN3a MOJTYyYECHHBIX PE3YJIbTaTOB.

[IpenmeTHble pe3yJabTaThl Ha JIBYX YPOBHSIX HW3Y4YEHHUS HaHHOrO paszfesa
npeAcTaBjieHbl B Tadbnuile 1.

[IporpammupoBaHre B HAaCTOsIIEe BpeMsl SBJSIETCS CaMOM  BaKHOM
IrPaMOTHOCTbIO,  ONpPENENSIONIed  YCHEIIHOCTh  caMOpealM3aluyd  KaKJIoro
B TIOBCEIHEBHOM LIU(PPOBOI peaibHOCTU U YCIEIHOCTh Oyayliel mpodeccuoHaIbHON
JESTENbHOCTA BBIMTYCKHUKOB. VIMEHHO MO3TOMY H3YYEHHUIO MpOrpaMMUPOBAHUS
yIIeJISIeTCsl TAKOE BHUMAHUE B PA3JIMYHBIX TOCYaPCTBEHHBIX MPOTrpaMMax MOATOTOBKU
KaJIpoB JUIsl IU(PPOBOIl SKOHOMUKH M HOPMATHUBHBIX JIOKYMEHTaX Ha BCEX YPOBHSX
o0pa3oBaHUs. B OIIP no  uHpOpMATHKE  YrIyOJEHHOrO YPOBHS
Ha NIpOrpaMMHUpOBaHUE BbIACICHO 94 wyaca 3a nBa roma oOydyeHUs TIPU pPeE3EpBe
yueOHOro BpeMeHHu 42 4aca, KOTOpOE€ TakKKe MOXHO HCIOJb30BaTh YACTUYHO WIIU
MOJIHOCTBIO Ha TporpamMmupoBanue. Creayer oOpaTUTh BHUMAaHHUE, YTO (PAKTUUYECKU
BCE TeMbl Kypca UHPOPMATUKH UHTETPUPYIOTCA C TEMOW IMPOrpaMMHUpPOBaHUSA. DTO
BUJTHO W MO MarepuajaM TOCYIapCTBEHHON WTOTOBOM AaTTECTAllMM BBITYCKHHUKOB

11 knacca, rae OOTBIIMHCTBO 33/au PEIIAIOTCS MPOrpaMMHUPOBAHUEM U YACTO 3TO
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camMoe ONTHUMaJIbHOE U3 MpelaraeéMbIX crnoco0oB pemeHus. Kak Bo Bce BpeMeHa
U3Yy4EHUs UH()OPMATUKH, 3a YUUTEJIEM OCTAeTCsl BBIOOD sI3bIKa IMPOrpaMMHUpPOBAHUSI.
CHucok pEeKOMEHIYEMbIX SI3bIKOB JOCTAaTOYEH JJsi JOCTHUXKEHHUS MPEeIMETHBIX
pe3ysibTaToOB 1O HH(pOpMaTUKe yriyoseHHoro ypoBHs. C BBIOOpPOM  sI3bIKA
IpPOrpaMMUPOBaHUs CBA3aHa MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM JaHHOTrO pas3zesia u
BO3MOXKHOCTh ~ HCTOJNB30BaHMsI ~ BBIOPAHHOTO  s3bIKA  IPOTPAMMHUPOBAHUS
JUTA TIONJEPKKA W3YYCHUS IPYTUX pasleioB Kypca WHPOPMATHUKU YIrIIyOJIEHHOTO
YPOBHSI.

Hcxonass u3 TOro 4TO S3bIK MPOTPAaMMHUPOBAHUSL JOJKEH ObITh MPUMEHEH
npu pemieHuu 3a1a4 Ha EI'D U copeBHOBaHMSIX OJUMIIUATHOTO YPOBHS, pACCMOTPUM
0COOEHHOCTU PEKOMEHIOBAHHBIX ISl 3TUX 3a]1a4 SI3bIKOB.

S3pIKk mporpamMMupoBaHus Java B HACTOsIIEe BpPeMsi aKTUBHO HCIIOJIb3YETCs
pu pa3padoTKe IPOrpaMMHOr0 00ecreueHUs I Pa3InYHbIX MOOMIIBHBIX YCTPOMCTB
U BCTPaMBaEMBbIX CHCTEM (B CHITy CBOEH KpOCCIUIaT(OPMEHHOCTH ).

[Tpu ero BbIOOpE ClEAyET y4ecTh, YTO JJISI €r0 MCIOJIB30BAHUS HEOOXOIUMO
OyzeT mpoBECTH JOCTATOYHO CIOKHYIO U KOMIUIEKCHYIO MOATOTOBKY paboyero Mecra,
BKJIFOYAIOIYI0O B €€0s YCTAaHOBKY HEOOXOIUMBIX MPOTPAMMHBIX CpeACTB (0a3oBas
nmatdopma CpeacTB pa3pabOTKU HE COAEPIKUT), JOMOJHUTEIBHBIX OMOIMOTEK U UX
HacTpoiiky. Ilpu »TOoM TpeOoBaHMsS K ammapaTHOMy oOecredeHuI0 (0COOEHHO
OIlepaTUBHOMN NaMsATH) OYAyT MOBBIIICHBDI.

Takke caenyer moHUMAaTh, 4TO Aa)Ke POCTas MporpaMma OyJeT MpeCTaBIsATh
coOoi crienupruyecKoe MPUIOKEHNE U COEPIKATh LEbIN Psii OTCHUIOK K HEMPOCTHIM
JUIA  TIOHMMaHHUs KOHLEMUUSAM B  MpO(ECCHOHAIBHOM  IMPOrPaMMUPOBAHUH,
B OCOOCHHOCTH ©0a30BOM Jii s3bIKa KOHIEMNLIUU OOBEKTHO-OPUEHTHUPOBAHHOU
pa3pabOTKH.

B ormmume or Java, s3eik C++ mosiBUICST W paspabaThiBaeTcs  Kak
YHHUBEPCAJIbHBINA, KOMIWINPYEeMbIX s13bIK. [Ipy rcnons3oBanuu s3pika C++ cienyer
NOMHUTb, YTO A3BIK PA3BUBAETCA JIOCTATOYHO JaBHO, UMEET LEJIbIH PsIi CEPhE3HO
OTJIMYAIOLIUXCA APYr OT Apyra CTaHJIapTOB. SI3bIK OPHUEHTHPOBAH Ha Pa3pabOTKy
KPYIHBIX U CIOXKHBIX MPHJIOKEHUH, TO3TOMY MHOTHE M3 €ro 0COOEHHOCTEN U Jake
0a30BbIX CPEICTB TAKXKE TPEOYIOT MOHMMAHUS JOCTATOYHO HEMPOCTHIX KOHLEMIIU
B NPOPECCHOHAILHOM MPOrPpaMMHPOBAHUM, KOTOpPHIE NpPU PEUIEHHH OOBIUHBIX
HIKOJIbHBIX 33Ja4 He OyayT BocTpeOoBaHbl. Takxke cielyeT MOMHUTh, YTO, HECMOTPS

Ha pa3BUTYI0 CTaHmapTHyio OuoOmmoreky (STL), pelmieHue NPUKIAAHBIX 3a7a4
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uig  cnabo TMOJATOTOBJIEHHOTO II0JIb30Barens OyAeT CYIIECTBEHHO 3aTpPYAHEHO
00BEMOM U CIIOKHOCTBIO KOZa, KOTOPBII MOTpedyeTcs Juis OOpalleHUs Jaxe yxKe
pa3paboTanHbIM OubOIHMOTEKaM (KO Ha s3bike C++, Kak nmpaBuiio, B 2—3 pasa OoJblile,
4eM KOJI Ha «CKPUIOTOBOM» aJalTUPOBAHHOM SI3bIKE, UYTO KOMIIEHCHUPYETCS
JUTst TIPO(ECCUOHANIOB YHUBEPCAIIBHOCTHIO U CKOPOCTHIO pa0OThI TOTOBBIX IMPOTPamMM ).

OTKa3 OT CIOXHBIX MJI1 MOHMMAHMS KOHCTPYKLUMH (Hampumep, OMOIMOTEK
11abJIOHOB) MPUBEJET K TOMY, YTO SI3bIK MpPEBpaTUTCS B AuanekT C, mpuuem, Kak u
B cily4ae Java, co CTpaHHO BBIMIIALIIMMU apTeakTaMy B MPOrpaMmax.

S3pik C# paspaboran kopropaiueit Microsoft ais paspaboTku mporpaMMHOro
ooecieuenuss moxg OC Windows. Ero ocCHOBHOWM pPEKOMEHIOBAHHOH Cpemoit
pa3pabotku sBisieTrcs upmenHas cpena Visual Studio, u opueHTHpoBaH OH
Ha pa3pabOTKy MpOrpaMmM, OMUPAOIINXCA HA GUPMEHHYIO K€ MCIOIHSIONMIYIO CPely
CLR.

C ydeToM OTKaza OCHOBHOTI'O pa3paboT4rMKa OT pabOThHl C OpraHU3alUSIMHU
B Poccuiickoii @enepauuyn B COBPEMEHHBIX YCIOBUAX €r0  MCIOJIB30BAaHUE
NpE/ICTAaBIIIETCd HEBO3MOXKHBIM. Kpome Toro, kak u Java, s3bIK OpPHUEHTHUPOBAH
Ha pa3pabOTKy HUMEHHO MNPWIOXKEHUH — YTO BJEYET 3a COOOH YCIOKHEHHE
MPOrpaMMHOI0 KOJIa MPU PEIICHUH MPOCTHIX YUEOHBIX 3a7a4 B cooTBeTCTBUU ¢ DPII
10 UH(POPMATUKE YIITyOJIEHHOTO YPOBHS.

Bce 310 3arpynHseT nociaenoBaTesbHyI0 peaan3alyio JaHHOTO TEMaTH4YeCKOro
paszerna B COOTBETCTBHHU C MIPOrpaMMO 10 HH(GOPMATHKE YriIyOJIEHHOTO YPOBHSL.

OnTuManbHBIM CUYATaeM BHIOOp s3bIKa mporpammupoBanus Python usz-3a ero
W3HAYaJIbHOM OpWEHTAaUMW Ha OOy4YEeHHE NPOrpaMMHUPOBAHUIO, PACHIMPEHHBIX
BO3MOKHOCTEH, CBS3aHHBIX C MPUMEHEHHUEM JOCTATOYHOrO OOJBIIOr0 KOJIUYECTBA
CTHEIMATN3UPOBAHHBIX OMOIMOTEK ISl PEHICHHUs] CaMbIX Pa3HBIX MPUKIATHBIX 3a/1ad,
B YAaCTHOCTH, 33]1a4 UCKYCCTBEHHOI O UHTEIIEKTA.

OTKpBITBIA XapakTep S3bIKa, pa3HOOOpa3ue U JOCTYMHOCTh OUOIMOTEK U
CPEICTB pa3pabOTKH, JETKO YMTAEMbBIA XapakTep Mporpamm, cBoOOa pealv3aliuu
MIPOrpaMM BO BCEX OCHOBHBIX KOHIIETIIHIX TPO(HECCUOHATLHOTO TPOrpaMMHUPOBAHUS,
MpUMEHEHUE JJIsl PEIICHUSI CAMBIX PA3HBIX IPUKIIAIHBIX 33724 TTO3BOJISIIOT CYUTATh €TI0
JYYIIUM BBIOOPOM J1J1s1 00ydEHUS TPOTPaMMHPOBAHUIO B IIKOJIe. MBI BCTyIaeM B 3Tar
U3Y4YCHUS MIKOJHbHOM HWH(POPMATHUKH, TNI€ UCIOIB3YyeTCs MPO(EeCCHOHATBHBIN SA3BIK
nporpaMMupoBanus Python u ¢ ero momoIip MOKHO peIiaTh 3aa4n BCEX Pas3eiioB

Kypca UHQOpPMATHKH.
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[TocnenoBaTenbHOCTh H3YYEHUs MPOrPAMMHUPOBAaHUS Ha si3bike Python myudre
OIPENIEIUTh YUYUTENIO CAMOCTOSITENIbHO UCXOS U3 BO3MOXKHOCTEH 00ydaroImuxcs. J1a
IIOCJIEI0BAaTENBbHOCTh, CKOPEE BCEro, He Oy/ET COBNAAATh C ONMMCAHHOM B MPOrpaMMe
Bepcuel u3-3a 0COOEHHOCTEH s3blka. Ho B mpenmenax TeMbl M JaKe OJHOTO Toja
MEHSATh MOCJEeI0BaTEeIbHOCTh M3YYEHHUS TEM B COJIEpKaHUU Kypca HMH(POpPMATHUKU
pa3pemneHo.

B mnHacrosmee BpeMs MAYT HENPOCTbIE TMPOLIECCHl MEpexoja  IIKOJ
Ha oOHoBieHHble PI'OC oOumiero obOpa3zoBaHus, a B UH(OPMATUKE MPOUCXOIUT
ouepe/iHasg CMEHa sI3bIKa IPOrpaMMHUPOBaHUs Ha 00Jiee COBPEMEHHBIN BapUaHT.

BrionHe Bo3MOXHa cuTyanusi, 4To 00yJarolyecs B OCHOBHOW ILIKOJIE U3ydallnd
Pascal. Yuutento npumercst HauMHATH 361K Python ¢ Hynst, HO UCTIONB3Ysl aHAIOTHIO
C paHee N3y4aeMbIM SI3bIKOM, MOXKHO YCKOPHTB Mporecc. IMEHHO 1 Takoro cirydas
npenHasnadeHo uznanue: A.B. Llep6a. [IporpammupoBanue Ha Python: nepssie maru. —
M. : JlaGoparopus 3Hanmii, 2022 [14], https://pilotlz.ru/books/276/11128/. B atom

MOCOOUM OOJIBIIIOE KOJIMYECTBO MPAKTUUYECKUX 3aJaHUM JUIsi OTpabOTKU MaTepuaa,

1oJ1a4ya TCOPHH B CPABHEHUH CO CTPYKTYPHBIM s3bIKOM Pascal, akiieHTbl Ha CHHTaKCHC
U ero oTpaboTKa MO3BOJISAT BBIUTH Ha JOCTATOYHBIA YpOBEHb MOJITOTOBKU K cllaue
€IUHOr0 TOCYIJApCTBEHHOIO HK3aMEHAa B COOTBETCTBUH C  MPEIMETHBIMU
tpeboBanusimu OPII no nndpopmaruke.

Jlns BapuaHTa M3Y4eHHs JIBYX APYTUX sS3bIKOB B cpaBHeHuH Python m C++,
a TaKXKe Ui M3YYEHHs] OJHOIO M3 IMPEJIOKEHHBIX JOCTYIMHO M3AAHUE U3 YETBHIPEX
gacteit: K.}O. IlomskoB «lIporpammupoBanue. Python. C++» (M.: bunom.
Jlaboparopust 3Hanuii, 2022) [8-11]. M3maHme MOXHO HauyaTh HCIOJIH30BATH
¢ 8 kiacca u mpojoskath B 10 u 11 kimaccax. CcbUTKM Ha BCE YETHIPE YACTH:
https://catalog.prosv.ru/item/48891; https://catalog.prosv.ru/item/48892;
https://catalog.prosv.ru/item/48893; https://catalog.prosv.ru/item/48894

CrnenyeT OTMETUTh, YTO C TOYKH 3PSHHS PEIICHUS IIKOJBHBIX 3a/1ad B 001acTh
MPOrPaMMHUPOBAHUS KAaKUX-TUOO CYIIECTBEHHBIX BBITOJI H3YUYCHHE JBYX S3bIKOB
OJTHOBPEMEHHO He TpuHeceT. be3ycnoBHO, MpodeccuoHalbHbIE CPECTBA U 3HAHUE
BHYTPEHHHUX MEXaHU3MOB (HampuMmep, OpraHU3allUh CTEeKa BBI30BOB (YHKIIUNA),
MO3BOJISIIOT  pa3padaThiBaTh MPOTrPAMMHBIE KOMILJIEKCHI Ha HECKOJIBKUX SI3bIKAX
(B yacTHOCTH, MHOTHE U3 OuOIMoTek Python peamusoBanbl Ha si3bikax C u C++), HO
3aTpaThl BPEMEHH Ha M3YyYE€HHE ITOr0 MPOrpaMMHOr0 Kojaa (Kak MpaBuio, BechMma

00BEMHOr0 M CBSI3aHHOTO C BHEIIHMMHU CPEJACTBAMH M elle 0oyiee 00bEMHBIMH

142


https://pilotlz.ru/books/276/11128/
https://catalog.prosv.ru/item/48891
https://catalog.prosv.ru/item/48892
https://catalog.prosv.ru/item/48893
https://catalog.prosv.ru/item/48894

oubmuorekamu OC) He Oyayr ompaBmanbl. [lpu 3TOM OynmeT moTpaueHo Bpems,
KOTOpPO€ OTBOJWJIOCH HA M3YyYEHHUE APYTUX TEM, TAKXKE OTPAXKEHHBIX B IIKOJIHLHOM
Kypce UHPOpPMATUKH.

He MmeHee cyliecTBEHHBIM 3aTPYJHEHHEM MOXKET OKa3aTbCs HMCIOJIb30BaHUE
CJIO’)KHBIX M HE M3Y4YaeMbIX B LIKOJIBHOM Kypce ajirOpUTMOB U MOAXO0B (Hampumep,
peanmn3aiys yMHOXKEHUS OOJNBIIMX YHMCET W BO3BEACHUSA B CTEMEHb MOXET CHIIBHO
OTJIMYATHCS OT IIKOJBHOTO MPEACTaBICHUS U TpeOOBaTh 3HAHUS anreOpbl Ha YPOBHE
CIICIMAIM3UPOBAHHOTO YHUBEPCUTETCKOTO Kypca, Hampumep, Python wucmomb3yer
anroput™ KapairyOsr).

WN3ydeHue mOCTpOCHMSI  CHEUUATU3UPOBAHHBIX  OMOJIMOTEK  OMpaBIaHO
JUTst Tpo(hecCHOHANOB, HO J1ayKe UM PEKOMEHAYIOT U3y4aTh KOJI HE BCceX OUOIMOTEK, a
oubmuorek B uXx oOjactu crnenuanu3anuu. [IpeacraBisieTcss ONTHUMAIbHBIM
WCIIOJIb30BaTh YK€ TOTOBBIC cpeacTBa (OmOMMOTEKH), oOpaimmas BHHMaHUE Ha UX
ANTOPUTMUYECKYIO 0a3y U peann3yeMblid () yHKIIHOHAT.

B ciyuae npomomkeHust n3y4deHus si3bIka mporpaMMmupoBanus Python, nauaroro
B OCHOBHOW WIKOJIE, CIEAyeT OpPHUEHTUPOBATbCS M BCSIUYECKU IOAJAEPKUBATH
MOTHBAIMIO o0ydaromuxcsi. IMEHHO MOTHBUPOBAHHBIC OOY4YarOIIMECS BHIOMPAIOT
yIrayOJEHHBI YpOBEHb HW3Yy4EeHHsS HWH(MOPMATHKH, 4YTOOBI MPOAOKHTH CBOE
npodeccuoHanbHOe 00pa3oBaHHEe B 00JaCTH MH(OPMATUKA M WH(POPMAIMOHHBIX
TexHonoruid. Takue oOydaromuecss OPUEHTUPOBAHBI HE CTOJILKO Ha CIady €IUHOTO
rOCYJapCTBEHHOTO JK3aMEHa, CKOJbKO Ha Mo0Oeqy B OJMMIIHMANaX, CBSI3aHHBIX
C TMpOrpaMMHUPOBAHHEM, WM TMOOETy B HAYyYHO-TEXHOJIOTMUYECKUX KOHKYpPCaX,
IPOBOJUMBIX BY3aMH BMECTO JIOMOJIHHUTEIbHBIX BCTYINUTEIbHBIX HCIBITAHUM.
BapraHT NOArOTOBKHM K OJMMIIMAJAE, CBSI3AHHOW C NPOrPaMMHUPOBAHUEM, CaMbIN
npoayKTUBHBIN s Oyaymero WT-cmemumanucra. Torma wu  mpu BeIOOpe
CHEIHMATN3UPOBAHHBIX OHOIHMOTEK UIs u3ydeHus Python Oyaer BO3MOXKHOCTH
OPUEHTUPOBATHCSI HA  BBIOpAHHYIO  CHEUMATM3AIMI0 B HMH(POPMAIMOHHBIX
TEXHOJIOTUSIX, HAlpUMEpP: HCKYCCTBEHHbIH MHTEJUIEKT WIM  Kpunrtorpadus
(uHpopManoHHas Oe3omacHOcTh). B Hacrosmiee BpeMsi 3TU JBa HaNpaBiICHUS
creuann3anuu Hauboee BOCTpeOOBAHbBI B OTPACI HHPOPMALMOHHBIX TEXHOIOTUH .
OpueHTupysCh Ha OTH HaIpaBICHUS CHEIHATU3allid, MOXHO TOTOBUTHCS
K OJMMITMaJaM, HaYyWHas C OCHOBHOHM IIKOJBI Ha 0Oa3e s3bika Python. YuwurbiBas
OrpaHMYCHHBIE 00pa30oBaTENbHBIE PEeCypchl MO mporpammupoBaHuo Ha Python,
cienyer oOpaTuTh BHUMaHKE Ha MUGPOBBIE peCypchl OpraHU3alluii U By30B, Ha 6a3ze

KOTOPBIX HPOBOAATCA OJMMIINA/bl IO HIPOrpaMMHUPOBAHHUIO WM 110 YKAa3aHHBIM
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cnenuanuzamusM. Hampumep, anbssHC B cdepe HMCKYCCTBEHHOIO HWHTEJUICKTA
npe;:[naraeT MaTepI/IaJ'IBI JJIA ypOI(OB U IIOATrOTOBKHM K OJIMMIIMAaAaM H KOHKypcaM
Ha caire: https://a-ai.ru/school/

MunucrepctBo  mpocsemieHus  Poccuiickoin @enepauvu B paMKax
®enepanbHOro npoekra «VMCKyCcCTBEHHBIM MHTEIUIEKT» HAUIMOHAJIBHOW MPOrPaMMbl
«IudpoBas sxkonomuka Poccuiickori @epepanun» ¢ 2021 1. 1poBOAMT
Bceepoccuiickyto onMMIiMaay 1mo MCKYCCTBEHHOMY HWHTEJUICKTY JJII OOYYaroluXcCsl
8—-11 xmaccoB 001e00pa3oBaTeNIbHBIX Opranu3anmii [7/]. Marepuaibl OJMMITHAIBI
pa3MelieHsl 1Mo ccbuike: https://olimp.edsoo.ru/

B Poccun By3amu mpoBOIATCS €IlI€ JIB€ TaKue OJIMMIIUAAbl — 3TO OJIMMIIUaAa
HTU u Yuusepcutera Munomomuc. x 0COOCHHOCTSIMU SIBISIIOTCS, B YaCTHOCTH,
OpUEHTAlMsl Ha KOMaHIHYIO pabory, a ojummnuana MuHnpocsenienus Poccun
SBIISICTCSI WHIUBUAYaJIbHBIM COPEBHOBAaHUEM, MHAIOIIMM JIOTIOJHUTEIbHBIC Oalibl
JUIS TIOCTYIUICHUS B BY3 IO MPO(HUIIIO.

3anayu nepBoro 0TOOPOYHOro 3Tara MpoBepsOT cPOPMUPOBAHHOCTH 0A30BBIX
HaBBIKOB peIIeHHUs 3a1a4y Ha si3bike Python. DTo moka enMHCTBEHHBIH JOCTYIHBIM
00y4aroUIMMCs SI3bIK IPOrPAMMMPOBAHHUS, JJI1 KOTOPOT'O €CTh IMOJIHBINA HA0Op CPEACTB
pelleHus 3a71a4 UCKYCCTBEHHOIO MHTEJUIEKTA.

Ha »Tom sTane orOuparoTcsi y4acCTHUKH, BIAJCIONINE B HEOOXOAUMOM 00beMe
HaBBIKAMU PEIICHMS 3a/a4 Ha si3bike Python, ¢ mcmonb3oBaHMEeM €ro craHIapTHBIX
OubmuoTexk (Hampumep, PeryjsipHbIX BbIpakeHHi). BaxkHo oroOpaTh TeX, KTO He
IIPOCTO TEXHUYECKH OCBOMJI IIPUEMBI ITPOrPAMMHUPOBAHUS, HO 1 OCO3HAHHO ITPUMEHSIET
€ro  CHeUuajgbHble  BO3MOXHOCTH, MOXET  BBIABUHYTh  MPaBIONOJ0OHbBIE
IPEINONOXKEHHUS 1711 BO3MOXKHOTO PELIEHUSI U JOOUTHCS pe3ynbTara. AHaJIU3 TOTO,
4YTO TMpoBepseTcs Ha OTOOPOYHOM dTame, IMOMOXKET YYHUTEII BBICTPOUTH
IIOCJIEZIOBATEIBHOCTh M3Y4YCHHS BO3MOXHOCTEeH Python ¢ opuenraiueit Ha yyactue
B onmMmnuazne. [Iposepsiroresi:

— HaBBIKM BBOJA JIaHHBIX U BBIBOJA PE3YJIbTATOB,;

— HCIIOJIb30BaHUA (1)aI>'IJ'IOB JJIsI BBOAA U BBIBOJA,

00pabOTKH YMCIOBOM MH(pOpMAIUH;

— 00pabOTKM TEKCTOBOM MH(GOpPMAIIMK, B TOM YHUCJIE pa0dOThl C Pa3IMYHBIMU
KOJMPOBKaMH,

— HAaBBIKM OpraHW3allMM XpaHEHUS JaHHBIX B MAMITH, TUIAHUPOBAHUS
CTPYKTYPBI XpaHEHHUS TAHHBIX VISl TOCTEAYIONe 00paOOTKHN ATHX JaHHBIX

— HEKOTOpPbIE€ HABBIKHU pelICHUs NepeOOPHBIX 3a/1a4.
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OTOT MaTepuan yxe J0JDKEH ObITh OTPa0OTaH B OCHOBHOM 1LIKOJIE, a B CTapIIen
JIOJDKEH HCIIONIb30BaThCS Ui PEICHUsS KOHKPETHBIX OJIMMIIMAIHBIX 3a/1a4y U3 OaHKa

3agaHuil Mo cchuike: https://olimp.edsoo.ru/ B Hacrosiee Bpemsi 37ech COOpaHBI

3ajaHus JIByX IPOBEACHHBIX OJIMMIIMAJ, BEOWMHAphl pa3zpabOTUMKOB C pazdopom
3amannii Ha Python, a B mepuomnmveckux HAyYHO-METOJAMYCSCKHX HU3JAHUAX
«Muapopmarnka B mkosne» (https://infojournal.ru/school/) u «Wudpopmaruka u
obpazoBanue» (https://infojournal.ru/journals/info/info_01-2023/) aBropamu 3ananmuii

JaeTcs MOJHBIA pa3doop ¢ KOJAOM MPOTrpaMM.

Ha BTOpoM, OCHOBHOM, OJTame OJUMIIHMAIBI TPEIJIaraloTcs  3adaHus
Ha HWCITOJIh30BaHUE CTCIIMATN3UPOBAHHBIX OUOIMOTEK, OPUCHTUPOBAHHBIX Ha paboTy
C YHUCJIOBBIMU, TEKCTOBBIMU M TIpa@UuecKUMU JaHHBIMH, C OpHUEHTAlMeH
Ha TIOJTOTOBKY W aHalIW3 HAOOpOB JaHHBIX JJIsl TMOCIEAYIOMIErO pEHIeHHs 33434
UHTEIUIEKTYa bHOU 00paboTku. [IpemycMarpuBaeTcss BO3MOKHOCTh MCIOJIb30BaHUS
creruann3upoBanHbIX Oubamorek Numpy, Pandas, Pillow, sklearn, NLTK, Apyory.
3ajmaHus  TOpPEeayCMAaTPUBAIOT  OLIEHKY  YPOBHS ~ 3HAKOMCTBA  IKOJIHHUKOB
C BO3MOXKHOCTSIMU 3TUX OUOJIMOTEK, YMEHUE TPUMEHUTh UX JUIS PEUICHUS] paHee He
BCTpEYABIIEWCS 3a1a4N.

Pemarorcs cnemyroiye Kiacchl 3a1a4:

— KJaccudukamnmu;

— KJIacTepu3aIlniy;

— BBISIBJICHUSI ACCOIMATUBHBIX MPABHIT;

— perpeccum.

[Ipennonaranoch, 4TO YYaCTHUKU B CBOEM PEIICHUU:

— QHAM3HUPYIOT WU GOPMUPYIOT HAOOP JAHHBIX JJISl PEILICHUS 3a/1a4H;

— BBIOMPAIOT MOJIENH IS €€ PEIlCHUS,

— ¢opMuUpYIOT 00yUaromui 1 (Mpyu HeOOXOIUMOCTH ) TECTOBBIM HAOOp TaHHBIX;

— MOPOBOJAT 00yYEHUE U IPU HEOOXOAUMOCTH TECTUPOBAHUE MOJIENH ;

— TOTOBSIT MPOTPaAMMY, IPUMEHSIIOITYI0 MOACHb I (OPMUPOBAHUS OTBETA H
BBIBOJIAIIYIO OTBET B CTaHAAPTHBIN ITOTOK BHIBOJIA.

3ajaun HE TPEIyCMATPUBAIOT CAMOCTOSITEIBHOW peaju3allid y4aCTHUKaAMHU
QITOPUTMOB TIEPEUNCIICHHBIX KJaccoB. Bce HeoOXoauMmble ISl PEIICHHUS] MOJETH U
CpeICTBa UMEIOTCS B COCTaBe OMOIMOTEK, HO HMH HEOOXOAUMO T'PaMOTHO
BOCTIOJIH30BaThCS.

Takum 00pa3oMm, K 3aKIIOYUTEIBHOMY JTaly YYaCTHUKH TIOATOTOBJICHBI

K HEOOXOMMMOCTH pa3pabOTKH MPOTrpaMMHOM MOJCIH  OOpaOOTKH  JaHHBIX
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B COOTBETCTBHH C 337aHneM. Ha TpeTbeM 3Tare yuacTHUKaM MpeAiaraetcsi 1Ba 3a/1aHus.
MAIlIMHHOE 3peHHE (CerMeHTaIMsI U300paKeHU) U1 00pabOTKa TEKCTa Ha €CTECTBEHHBIX
s3bIKAaX (3a7a4a OLEHKA TOHAJIBHOCTH OT3bIBa), TIe HEOOXOIMMO CaMOCTOSTEIHHO
BBIOpaTh METOJA pElIeHUusT M pealn3oBaTb ero B Mojaend. OpraHum3aluoHHON
0COOEHHOCTHIO ~ OJIMMITMAJBI  SIBJISAETCS BO3MOXKHOCTH ~OOY4Yaromierocss padoTarhb
COBMECTHO CO CBOMM Y4HTEIeM HH(POPMATUKHU B TUCTAHIIMOHHOM (hOpMaTe MePBhIX IBYX
ATAIOB OJIMMIIMAJIBI. DTO BO3MOXKHOCTh YYHUTEII0 HAPACTUTh CBOW HABBIKM B 00JIACTU
peleHus] MPaKTUYECKUX 3a7]ad B 00J1aCTH UCKYCCTBEHHOTO MHTEJUIEKTA. [[J1s1 ONBITHOTO
YUUTENST — 3TO BO3MOXKHOCTh BBICTPOUTH WHIAWBHUIYAJIBHBIA MapIIpyT MOATOTOBKH
K COPEBHOBAHUSM JIJIs IEPCTIEKTUBHBIX 00yYarOIIIXCSI.

OOpariaeM BHUMaHHE Ha OJUMIIMALY TO HWH(POPMATUKE U KOMIBIOTEPHOM
6e3onmacHoctn uMenu WM.4. Bepuenko, nmpoBonumyio B MHcTuTyTe Kpuntorpaduu,
CBs3U U MHpopMaThKu AkajgeMun DenepaibHON Ciry)0bl 6e30nmacHocTH Poccuiickoi
denepannn. Ha caitrax: https://ikb.mtuci.ru/ u http://v-olymp.ru/ npeacrasien apxus

3aJ]aHUil C pelleHusMH 3a Ooyiee 4eM JECATHIETHUH NepuoJl BPEMEHU. YdacTue
B OJINMIIMAJE MHAUBUAYAJIBHOE, C JIbIOTaMU MPHU MOCTYIUIEHUU B BY3 IO NMPOQUIIO
omumnuaabl. TlonaesHocTs 3TONM onMMMUAIb! ISl YIUTENsT UHPOPMATUKHU B TOM, YTO
MOHO CKOOPAUHUPOBATH C YYUTEIEM MAaTEMATUKH ITOCIIEA0BATEILHOCTD ITOATOTOBKH
o0yyaroumxcs K 3TOW OJIMMIIMAJE, aKIEHTUPOBAaTh BHUMaHUE HAa MaTeMAaTUYECKUE
HPUEMBbI PELICHUS 3a/1a4 U UX peain3allnio Ha si3bike Python. Onummnuana nonHoCThiO
OMMPAETCS Ha IIKOJIbHbBIE 3HAHUS U HABBIKH, HE MPOBEPSET CreHU(PUUECKUX JJIsl TEMbI
YMEHUU, KaK B IPYTHX OJIMMIIAAIAX IO 3TOU TEME.

Heob6xoauMbIM  yclIOBHEM [UIsl YCHEIIHOI'O DPELIEHUS OJMMIMAJHBIX 3ajad
ABJIACTCA 3HAHUE U MCIOJIb30BAHUE B IIPOrPaMMe PETYIISIPHBIX BBIPAXKEHUM. JTO OJJHO
U3 CaMbIX U3BECTHBIX U YHUBEPCAIbHBIX CPEICTB 00PaOOTKU TEKCTOB, IPUMEHSIEMBIX
Ul peuieHus 3anad. PecynsapHvie evipadiceHuss — OTO MEXaHU3M OINHUCAHUA U
npeoOpa30BaHus 1IAOJOHHBIX IOCJIEI0BATENbHOCTEW CHUMBOJOB. B TOM mium nHOM
BUJIE€ (HA3bIBAEMOM JUAIEKTAMU PETYJISIPHBIX BBIPAKEHHI) MEXaHU3M pPEaTM30BaH U
MPUMEHSETCS BO MHOXKECTBE CTaHAAPTHBIX OMOIMOTEK A3BIKOB IPOrPAMMUPOBAHUS U
CaMbIX Pa3HbIX HH(POPMAITMOHHBIX CHCTEMAX.

C TeopeTHYecKOM TOYKM 3PEHUS, PETYISIPHBIE BBIPAXKEHUS — OTO ONUCAHUE
KOHEYHOT0 aBTOMaTa Mo MpeoOpa3oBaHUI0 CUMBOJIOB. ONpenesreHHO 37eCh MOXKHO
3aMETUTh CXOJCTBO C MalIMHOW ThIOpMHIa W BHOCIEACTBUU OOpPATUTh BHUMAaHUE

oOydarommxcss Ha 3TOT (pakT. PerymsipHble BBIpOKEHHUS] TPUMEHSIIOTCS JIJISl TTOMCKA
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(BbIOOPKM) 11a0JIOHOB U3 TEKCTA, MMPOBEPKH COOTBETCTBUSI CUMBOJIBHOIO BBIPAKEHUS
mabJIoHy uiv npeoOpazoBanus madiaoHa. K TakuM 3a1auaM MOKHO OTHECTH 3aj7jady
IPOBEPKU NPAaBUILHOCTU BBOJA (HApHUMeEp, BBEAEH JIM HOMEp TenedoHa WM ajgpec
AJIEKTPOHHOM MOYTHI), TpeoOpa3oBaHue MIA0JIOHHBIX BBIPAKEHUN (Hampumep, 1ar),
pa3OueHre WK BbIIEJICHUE 3HAYalIiX AJIEMEHTOB U3 TEKCTa U T. 1.

BHe 3aBHCHMOCTH OT UCIIOJIE3YEMOT0 MEXaHU3Ma, OCHOBHBIMH 3JIEMEHTAMH HX
COCTaBJCHUA OyAYyT TEKCTOBbIE IOCJIEI0BATEIbHOCTH, MHOMXECTBA CHMBOJIOB,
KOJIMYECTBO UX MOBTOPEHUN B OMPEACTCHHBIX MO3UIIUAX, TOMYCTUMbIC BapUAHTHI U
CpeACTBa UX TPYIIHUPOBKH.

[IpuBeneM HECKOIBKO MPOCTHIX MPUMEPOB ISl MPAKTUYECKONU PaOOTHI.

1. Boigenenue u3 TeKcTa UeblX HEOTPULIATENIbHBIX Yucen. [ 3Toi 3a/1a4u Mbl
OIKCHIBAEM II€JI0€ YHCIIO KaK MOCJIE0BATEILHOCT, CHMBOJIOB M3 OJHOM miu Oolee
mudp: [0-9]+. Touno Takoil ke cMbIci Oydaer umeTh BbipaxkeHwe \d+. B srom
BBIPAYKEHUU MBI 0003HaYaeM CUMBOJI Kjiacca (T. €. BXOASIIMA B Ha0op LU(p BHYTpH
CKOOOK) U To0aBisieM KBaHTU(UKATOP + (YKa3aHUE, 9TO CHMBOII JIOJDKEH BCTPEUAThCS
oIvH WM Oonee pa3). Takoe peryssipHOoe BEIPaKCHHUE BBIICIHUT BCE IIEJIbIC YHCIIa, HO
€clii B TEKCTE €CThb 4ucia APOOHbIE, TO U UX YacTH, a TaKKEe 3HAYMMYIO 4YacTh
OTpULATENbHBIX yucen. YToObl n30exkaTh 3axBaTa OTPHUIATENbHBIX YUCEIN, 100aBUM
TaK Ha3bIBa€Mble HE3aXBaTHIBAIOIIME MPOBEPKHU: HCKIIOUUM YHUCIO C MHHYCOM U
uudpoii mocne (T. €. OTPULIATENIbHBIE), UCKITIOUYUM U(]PY C TOUKON WM 3aIATOH 1ocie
(MCcKJIIOYMM JTpOOHBIE YMCIa) U UCKIIOYUM TOUKY WIM 3alsTyio ¢ Hudpoii mocre.
[Tonyunm cregyroliee BbIpakeHHUe:

<!\ <N[.,DOd+)(?'[.,]7\d)

[Mpumep HecloXKHOW mporpaMmbl Ha si3bike Python, kortopas momy4ur
C KJIaBUaTyphl UM (haiia U HarevyaTaeT Bce Lesble YUCIa, UCTIOIb3Ys MPEITIOKEHHOE

BBIpaKEHUE:!

import re

with open ( input('Beemure mMsa oammna'), 'r' ) as textSearch:
text = textSearch.read()
for res in re.findall (' (?<![=-\d]) (2<!\d[.,]1) (\d+) (?2!'[.,]1?\d) ', text):

print( res )
2. Haitit n mpeobpazoBath B Tekcte Bce natel B ¢opmare «[ TTT-MM-II»
B puBbIYHBIN HaM GopmaTt «JJI.MM.ITTT». [{ns ynpoiienust 3a1auu mpeanoiokuM,

YTO KOJIMYECTBO Pa3psI0B BCETAa TaKoe, Kak B (popmare.
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BhipaskeHue s MoMcKa OyIeT COCTOATh M3 TPeX Ty mudp, pasacaeHHbIX
snakoM «-». (\d{4})-(\d{2})-(\d{2}) M1 yka3siBaeM mociic 0003HauCHUS JOMYCTHMbIX
3HAKOB MX TOYHOE KOJIMYECTBO — B (PUT'YPHBIX CKOOKaX.

Beiparkenue i 3aMEHbI OyJIET COCTOSTh M3 CChLJIOK Ha BBIJICICHHBIC HAMH
rpymmsr: \3.\2.\1

Ha s3p1ke Python ImporpamMma MOXKET BBITJTIAJACTDb TaK:
import re
with open( input ('BeemuTe mMma damna'), 'r' ) as textSearch:
text = textSearch.read()
replaced = re.sub (' (\d{4})-(\d{2})-(\d{2})"',"\3.\2.\1", text)

Pesynbrar mpeoOpa3oBaHuss B CTPOKOBOWM miepeMeHHO# replaced moxHO
UCIIOJIb30BATh KaK YTOIHO.

[ToArOTOBUTH PETYJISPHOE BBIPAXKCHHE U OICHUTH, KaK OHO OyaeT paboTaTh
C pa3sNMYHBIMU TEKCTAMHM HA HYXHOM BaM JHAJICKTE, MOXXHO Ha OOILIECOCTYITHOM
pecypce 1o aapecy: https://regex101.com/

B 11 kmacce B coorBercTBum ¢ OPII no napopmaruke yriyO0iaeHHOTO YpOBHS
o TeMe «DJIEMEHThI TEOPUHU AITOPUTMOBY» OTBOAMUTCS 6 4acoB yueOHOTO BPEMEHH,
OJIMH U3 KOTOPBIX JIOJDKEH OBITh OTBEACH HAa MPAKTUYECKYIO pabOTy MO COCTABJICHHUIO
nmporpaMmbl Juisi MamnHbel Teropunra. Ilpemmaraem copep:KaTenbHBIM MaTepyall
10 ATOW TeMe. YUMUThIBasi aHAJIOTUIO B PabO0Te PEryJIsiPHBIX BBIPAKCHUN W MAalllMHBI

TBIOpI/IHFa, MOXHO CUHHUTATh 3THU IIPAKTUYICCKHUC pa60T51 B3aNMO3aMCHACMBIMU.

AJITOPUTM H €ero CBOMCTBA. AJITOPUTMHYECKH Hepa3pemnMbie podJieMbl

Cooepoicanue memobl ypoKa

[Tpemmaraemplii YpOK-IUCKYCCHSI HAYMHACTCS C MOBTOPECHHSI, KOTJa eIie pas
Ha JPYrOM BO3PacCTHOM YPOBHE PacCMaTPHBACTCS OOBSICHCHHE TOHITHS «aJITOPHTM»
U peau3yeTcs IMONBITKA IMOJAOWTH K €ro CTporomy ompesaeieHnto. OO0yJaromuMest
npeyIaracTcsi pPacCMOTPETh TPH OIpeleicHus airopuTMa. [lepBoe ompenencHue,
nannoe JI. Kuyrom: «Kowueunvii wnabop npasun, Komopuliti —onpeoessiem
NOCIe008ameNbHOCMb onepayuill 0 peuleHuss KOHKPemHo20 MHOMCeCmea 3a0ay u
obnaoaem nAmMvblO CEOUCMBAMU. KOHEUHOCMb, ONPEOeIeHHOCMb, 6800, Bbl80O,
aghhexmuenocmsy», B KOTOPOM MOYKHO JaTh COBPEMCHHYIO TPAKTOBKY CBOMCTB HWJIM
HECKOJIBKO TPaKTOBOK 3THX CBOMCTB OJHOBpPEeMEHHO. BmecTe ¢ o0ydaromumMmucs
cpaBHuBaeM onpeneneane J[. KHyra co  CIIOBECHBIMH  ONpECIICHUSMU,

MpUHAJJIeXKAINMU poccuiickuM yueHbIM A. A. MapkoBy u A. H. KonMoroposy.
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1. «Aneopumm — smo 8csKas cucmema GbIYUCIEHUL, GLINOJHAEMbIX HO CIPO20
ONpeoeseHHbIM NPAUIAM, KOMOpas Nocle KAK020-IUO0 YUCia Udeo8 3a8e00MO
npueooum K peuteHuio nocmasiernou saoauuy. (A. H. Konmoropon)

2. «Aneopumm — smo moyHoe npednucanue, onpeoenssiouee 8blYUCIUMENbHbIU
npoyecc, udywuii om 6apbupyembiX UCXOOHbIX OAHHLIX K UCKOMOMY De3yIbmamyy.
(A. A. Mapxkog)

Meroauueckuii mpueM CPaBHEHUS PA3jIUYHBIX OIPEACICHUNM U TPAKTOBOK
MOHATUN  TO3BOJSIET OOYYAIOIIMMCSI OCBOMTH  AHAJIUTUYECKUE MPUEMBl U
bopMyIMpoBKY 0OOCHOBAaHHBIX BBIBOJIOB. BBeeHME HOBOIO MaTepHalia MpOUCXOIUT
B (hopmare NUCKycCUHU, KOT/ia OOydarouiuecs akTUBHBbIC YYACTHUKU OOCYKIEHUS U
CaMOCTOSITEJILHO (POPMYIHUPYIOT BBIBO/BI U3 0OCYXKIACHUSI.

OOyuaronuecsi BBICKa3bIBAIOTCA OOBIYHO cieayromuM obpa3om: «llepsoe
OIpECIICHUE OTJINYAET HAJIMYME B HEM CBOMCTB, €r0 aBTOP HACTAWBAET HA TOM, YTO
QITOPUTMOM  SIBIIIETCA JIMIIb Ta IOCIEAOBATEIIBHOCTh JCHUCTBUM, B KOTOPOWU
BBITIOJIHAOTCSI TIEPEYUCIICHHBIE CBOMCTBA. B COBPEMEHHOM TpPAaKTOBKE CBOMCTBA
aIrOpuTMa 3BydaT HEMHOIO HMHA4ye, HO OHU BCE PABHO JIOJDKHBI BBIIOJHATHCS».
COOTBETCTBEHHO, TMOBTOPAEM MATEpUall, HW3YyYEHHbII B OCHOBHOM IIKOJE, H
o0cyXaaeM MoApPOOHO CBOMCTBA AJITOPUTMA.

1. Pe3ynomamuenocms (KOHEYHOCTh). ECiiM MCXOJHBIE NaHHBIE OMpPEIeSICHbI
BEPHO, TO aJITOPUTM OY/IET BBIMIOJIHEH 32 KOHEYHOE YMCJIO I1aroB — Mbl JJMOO MOTYy4YUM
OTBET, JINOO YCTAHOBUM, UTO €T0 HET.

2. [lemepmunuposannocms (ONPENEIEHHOCTh — TOYHOCTh U TOHSATHOCTB).
Kaxgas koMaHIa B MOCIENOBAaTEIbHOCTH HMEET OAHO W TOJIBKO OJHO 3HAYCHHUE.
KoMaH1a BXOJUT B CIIMCOK JOIYCTUMBIX KOMaH]T UCITOJIHUTEJIS.

3. [lonamuocms u Ouckpemuocms (BBOJ U BBIBOM). AJNTOPUTM TMOJIy4aeT
MCXOJIHbIE JTAaHHBIC M COOOIIAET O pe3yibTaTax paboThl, a KaXAbli MOCIEIYIOMINHN 11ar
JITOPUTMA ONPEIEISIETCS MTPEIbLIYIIUM [IaroM.

4. Dghghexmuenocmy aNropuT™Ma  OMpPENETSETCS KOJUYECTBOM JCHCTBUH,
COBEPIIAEMBIX HCIIOJHUTEIEM aIrOpUTMa JJIsl pelIeHUs 3aJa4u, U O0bEMOM MaMATH,
KOTOpPBIN TpeOyeTcs eMy IS BHITOTHEHUS ITUX JEHCTBUN.

PaccmatpuBas anropuTMbl, KaKk MPAaBHIIO, YKa3bIBAIOT U €II€ OJAHO CBOMCTBO —
Mmaccogocmy. Heo6XoauMo 0O0CyInuTh MPUMEPBI, MOAXOAAIINE TOA 3TH ONpeieIeHuUs
QIrOpUT™Ma, W MPOBEPUTH BBINOJIHUMOCTh CBOMCTB anroputma. [Ipwem cpaBHEHUA

Ha KOHKPETHBIX MpHMEpax U B 3TOM Ciy4ae Heruioxo paboraer. Hampumep, moxHO
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CPaBHUTH AITOPUTM EBKIMIA U KyJIMHApHBIN peuent. [IepBblil mpumep — alropruT™, Tak
KaK [TO3BOJISIET AJIs1 JTFOOBIX ABYX YK CEI HAUTH HanOOJIb LMK OO IEUTENb U 00J1a1aeT
BCEMM IIEPEYMCIICHHBIMU CBOMCTBaMH. A BTOPOM NpUMEP HE MOXET CUUTAThCA
JITOPUTMOM, TIOCKOJIbKY €CTh ITPOOJIEMBI CO CBOMCTBAMHU, HAITPUMEP TOPSIOK JICHCTBUN
MOKHO BapbHpOBaTh, C «IIOHATHOCTHIO» HE BCE B MOPSIKE (B PELENTE «IIEMOTKa» — 3TO
CKOJIbKO B TpaMMax?), — pe3yJIbTar oJy4aeM He BCEr/ia OJJMHAKOBBII.

J/IBa npyrux W3 NPUBEICHHBIX BBIIIE ONPENEICHUN AIrOpUTMa OTHOCSATCS
TOJIbKO K BBIUMCIUTEIBHBIM JA€UCTBUAM. [Ipu 3TOM AJi1 HUX TakKe MOXXHO HaWTU
MPUMEPBHI, HE SBIIAIONIMECS AITOPUTMAMU, MOCKOJIbKY TPEOYIOT YTOUHEHHUS CUCTEMBbI
KOMaHJ i1 KOHKPETHOTO MCIOJHUTENS alroOpuTMa WM JONOJHUTEIBHOrO
BKJIFOYEHUSI YUCIIOBBIX JaHHbIX. Hanprumep, 3a7aun Ha BBIITOJIHEHUE TEOMETPHUECKUX
MOCTpOEHUH (MpOBEACHUE MEPIICHIUKYIsIpa K IPSIMOM B 3aJaHHOM TOYKE).

Bwmecre ¢ 00y4aronuMucs NoIX0JUM K BOIIPOCY: B YEM K€ OCHOBHas Mpodiema,
MEIIAoIas OAHO3HAYHO M TOYHO OMPEACTUTh «anroputM»? OCHOBHOM MpoOsIeMoit
B NPUBEICHHBIX ONPEAECICHUSIX SBISETCA MX HE(POPMaIbHOCTh, HEOJHO3HAYHOCTb,
OIOpa Ha €CTECTBEHHBIM SA3BIK U OIBIT. DTU ONPEIACICHUs] HE NAlOT BO3MOXXHOCTHU
u3ydyaTb airOPUTMbl B LEJIOM, KaK MaTeMaTU4yecKylo aOCTpakiuioo. A pa3 HeT
BO3MO)XHOCTH M3YyYWUTh HX, TO HENb3sl OBITh YBEPEHHBIM, YTO HAOOp HAEWCTBHIA
JEUCTBUTENBHO «peIllaeT» 3aJadyy — HEeT croco0a J0Ka3aTh WA OINPOBEPIHYTh
pELICHUE.

Ha pyOexe mpouuioro crojeTus MaTeMaTHKW CTadd o00CYXJIaTh BOIPOC
BO3MOKHOCTH CO3JIaHUs OOILEr0 METO/A, OMPEICIAIONIEr0 pa3perinma MpOu3BOILHO
cocTaBieHHas 3a1ava win HeT. C popManbHON TOUKHM 3pEHUS PEeUb ILIa O TOM, MOXKHO
JM MyT€M CTPOTHX, OJTHO3HAYHBIX MMPEOOpPa30BaHUN BBISICHUTh, HCTUHHO JIOTHYECKOE
BbICKa3bpIBaHue WK HeT. CTporoe onpezeneHue aaroputMa 0b10 HE00X0AUMO Kak pa3
JUISL TOTO, YTOOBI CPOPMYIMPOBATH WIH XOTs ObI ONHUCATh TAKOW METO/.

Anan Tetopunr B 1936 r., pemas mpoOieMy pa3pemuMOCTH, MPEIIOKIII
CTPOrO€ MAaTeMaTUYECKOE OIPEIEIICHUE aJIrOpuTMa, HUCIOJIBb3Ys KOTOpOEe J0Ka3all
HEBO3MOKHOCTb CO3/IaHUS YHUBEPCAJIBLHOI'O METOJA OIPEAEICHUs UCTUHHOCTH WIH
JI0’KHOCTH MPOU3BOJIBHOTO BBICKa3bIBaHUS B (POPMaIbHON CHCTEME aKCHOM.

Ero ompenenenune anroputma, crporas  (opmanbHas ~— KOHCTPYKIUS
npeoOpa3oBaHUs CHMBOJIOB, M Ha3blBaeTcs MamwuHOW ThropuHTra. MarmmHa
Totopunra — QopmanbHas JIOTHYECKass KOHCTPYKLHS, TO3BOJIAIOIIAs OIUCATh

peoOpa3oBaHuE IEMOYEK CHMBOJIOB IO HEKOTOPBIM MPABUJIaM — ITPOTPAMME.
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Mamuna TeropuHra cocTOMT u3 OECKOHEYHOM JIeHThl C sYeHKaMu U
VIPABJISIONIETO YCTPONCTBA-CUUTHIBATENS. B SYElKM Ha JIEHTE 3aluChIBAIOTCS
CUMBOJIBI HEKOTOPOT 0 andaButa. CUUTHIBATEIb MOKET HAXOAUTHCS B OJJTHOM U3 TOUHO
OTIPE/ICNICHHBIX COCTOSIHUM (BHYTpeHHUX). PaboTa mammHbl OmMChIBaeTCs HaOOpOM
MpaBuil.

Kaxnoe mpaBuUio0 ONUCHIBACTCS HMCXOJHBIMU  YCJIOBHUSIMH  (COCTOSTHUEM
CUMTHIBATENS] U OYKBOM B TEKYIIEH MO3UIMU) U PE3YJIHTATOM: HOBBIM COCTOSIHUEM
CUMTBIBATES, HOBBIM CUMBOJIOM JIJIsl TEKYIIEH STYeUKH U CIABUTOM: BJIEBO, BIIPABO WJTU
Ha MECTE.

HauvanbHble naHHble 3a7aroTcsi (BBOISTCS) KAaK HayalbHOE COCTOSIHHE OYKB
Ha JIEHTE, MO3UIMUS YIPABISIOMIETO YCTPOMCTBA U €r0 COCTOSIHUE, a TAKXKE YCIIOBHUE
OCTAHOBKH.

Ilpumep 3a0anusn na cocmaenenue npozpammul 011 mawiunvl Telopunza:
Ha JICHTE €CTh CJIOBO, cocTosIee U3 cuMBoiioB #, $, 1 u 0. TpeOyercst 3aMeHUTH Bce
CUMBOJIBI # U $ Ha HyJ M. B MOMEHT 3amycka rojoBKa HaXOAUTCS HaJ IEpBOM OyKBOM
CJIOBa CJI€Ba. 3aBepiaeTcsi mporpamma (ycJIOBHE OCTaHOBKM) TOTJA, KOIJIa TOJIOBKa
OKa3bIBAETCS HAJl IMTYCTHIM CUMBOJIOM IOCJIE CaMOU MpaBoil OYKBHI CJIOBA.

I
1 # $ 1 0 #

B sueiike 1

He mensaTh CHUMBOIJI, CAIBUHYTLECA BIIPAaBO, HC MCHATH COCTOSHHUC.

|
1 # $ 1 0 #

B siueiike #

3anucarth HOJIb, CAIBUHYTBLCS BIIPpaBO, HC MCHATDH COCTOAHUC.

I
1 0 $ 1 0 #

B siueiike $

3anucarthb HOJIb, CAIBUHYTBLCS BIIPpaBO, HC MCHATDH COCTOSHHC.

|
1 0 0 1 0 #

B sueiike 1

He mensats CHUMBOIJI, CABUHYTBHCA BIIPABO, HC MCHATH COCTOSHHUC.
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1 0 0 1 0 #

B siueiike 0

He mensatb CUMBOIJI, CABUHYTBLCs BIIPpaBO, HC MCHATDH COCTOSAHUC.

I
1 0 0 1 0 0
B siueiike #
3anucaTh HOJIb, CIBUHYTHCS BIIPABO, HE MEHSATH COCTOSTHUE.
I
1 0 0 1 0 0

B siueiike HeT CUMBOJIa, YCJI0BUE OCTAHOBKH

He mensaTh cocTosiHue.

J71s 3aKperieHrs: TeMbl PEKOMEHAYETCS CieIaTh MOAU(DUKAIIIHN ATOTO 33JaHUS,
3aj1aBasi IPyrue MO3UIIMH TOJIOBKH CUNTHIBATEIIS.

Mamuna TreOpuHTa TPHBOIWTCSA JIUIIL B KAa4eCTBE MPUMEpPa CTPOTrOro
OIIpeNIeTICHHs] anropuT™Ma. TeM y4duTensM, KOTOpbIe CUHUTAIOT HEOOXOAMMBIM ITOT
MaTepHall U3y4uTh ¢ 00 ydaroImmuMucs 0osiee moapoOHO (MBI pa3aensieM MO3UIUI0 €ro
MOJIE3HOCTU JIJISI Pa3BUTHUSl aJITOPUTMUYECKOTO MBIIUICHHS), COBETYeM OOpaTUThCS
Kk yueoHomy nocobuto: E.B. Aunpeena, JIJI. bocora, 1.H. ®annna. Maremarndeckue
OCHOBBI WH(MOpMaTHKU. DNeKTUBHBIN Kypc. — M. : BUHOM. JlaGoparopusi 3HaHuUid,
2005. - 328 c.

OTTayIKMBasCh OT OMHCAHUS PAa0OTHI MAIIMHBI THIOPUHTA, BBOASTCS MOHSATHS
BLIYUCIUMASL (DYHKYUS U ANOPUMMUYECKU Hepa3peuumas npobdiema Ha YpPOBHE
OOBSICHEHHS IPUMEPOB.

Bo-miepBBIX, HY)KHO OIMPEICIUTh, YTO TaKOE «aJITOPUTMUYECKH pa3perrumast
poOiieMay. AITOPUTMHYECKH pa3pelinmast mpobiema (06o3naunM ee I1) — 3o Hadop
WHAVNBUIYATbHBIX THIIOBBIX 3a/1ad, OTJIMYAIONINXCS KOHKPETHBIMH HCXOIHBIMU
yCIIOBUAMHU (0003HAYUM KaXK]IYIO U3 HUX OL), JUTsI KOTOPBIX MOXKHO MTOCTPOUTH MAIIIUHY
ThIOpUHTA, BBIYUCISIIONTYIO CIECAYIONTYIO ()YHKIIHIO:

(o) 1, €11 paspewuma
“ 0,a ¢ 11 nepaspewuma

To ects mpobnema, i KOTOPOW TaKyl MAIIMHY MOCTPOUTH HEb3sl, Oyner
aAneopumMMU4ecKu Hepaspeuumou.
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[Ipumep Takoit mpoOnembl: «DYHKIMS BCIOAY OINpEAEsieHa», T. €. CO3/laHue
JITOPUTMAa, KOTOPBII MOKET BBISICHUTD OMpe/ieneHa Jin QYHKIIHS BCIOJlY WM HET.

[Ipennonoxkum, 4TO0 MbI TPOHYMEPOBAIN BCE BBIUUCIUMBIC (AITOPUTMHUYECKH
pasperMbie) GyHKIMU 1 0003Haumm ux fx(X), rae X — HaTypaibHOE YKCII0, HOMEP
MaluHbl. PacmonoXkuTe MammHbl MO MOPSIKY MOXXHO, HallpuMep, YHOPSJIOYUB HX
1o andaBuTy.

Torna MOXHO, HarpuMep, HANMKCATh TAKYIO XapaKTEPUCTUUECKYIO (PYHKIIHIO:

f, (X)+1, ecm f, (X) Bcromy onpenernena ;
g9(x) =

0, ecu f, (X) He Bcromy ompenencHa .

g(X) — Tak Ha3pIBacMasi NUArOHANbHAs (YHKIUS, Takas (QYHKIHS BCIOIY
BBIYMCIIMMA U OIIPENEIICHA, TAK YTO UMEET HEKOTOPBIA HOMED Y.

[TosicHuM, moueMy AJisi IPUMEHEHHOI0 METO/1a BEIOpAH TEPMHUH OUACOHATbHBLI.
Jna ka0l KOHKPETHOW 3a/ayé U3 MCXOAHON MpOoOJIeMBbl MBI MOXKEM IMOCTPOUTH
MamuHy ThropuHra (110 YCJIOBHIO 33[Ja4H — 3TO BEIYMCIMMBIE PyHKIMN). Paconoxus

HX II0 IIOPAOKY, MbI 1d€M UM HOMCpPA U MOKCM CO31aThb 6€CKOH€‘-IHYI-O Ta6JII/IHy.

0 1 2 3
fo 60) | fo1) | f@) | f@)
f1 10) | 1) | k@) | h@)
2 L0) | 1) | Q) | @)
fa 60) | f(1) | KR | k@)

[Mpu nocTpoeHun GYHKIMKA U1 ONPEICIICHUS 3HAYCHUH B TOYKaX X
BbIOMpaiuch quaroHambHbie 35eMeHThl Ta0omibl fo(0), fi(1), f2(2), ... . BeiOpanubie
3HAYCHHS U3MEHSUTHCH TaK, 9TOObI oOecrieunTsh oTamane g(x) ot fix(X).

Ecim ¢GyHKIMA WMMeeT HEKOTOpBIH HOMEp Y, TO MOXHO 3amucarb, YTO
g(y) = fy(y) = fy(y) + 1. D10 OUeBHIHOC MaTeMaTHYCCKOE IIPOTUBOPEUHE, T. €. TaKas
(YHKLHUS HE CYILIECTBYET.

Takum o00pa3omM, MBI BHIUM, YTO HE BCE IMPOOJIEMBI aITOPUTMUYCCKU
pazpemuMbl. 11 olHa W3 CYIIECTBEHHBIX 3a7ad TCOPHH aJITOPUTMOB — ONPEACIHUTH,
SIBJISICTCSI JTM HEKOTOPast MpodJieMa pa3peiiMoi B IPUHITUIIE.

Jlanee He0OX0IMMO BBECTH MOHITHE CIOKHOCTH aliropuT™Ma. K 3TOMy nmoHATHIO

MOAXOAUM, OOCYIMB HEOOXOAMMOCTh CPaBHEHUS Pa3IMYHBIX aIrOpUTMOB. [TockonbKy
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MHOTHE 3aJladdl PEIIAIOTCsS Pa3HBIMU aJrOPUTMaMH, BO3HHKACT HEOOXOIMMOCTH
BbIOOpa Hanbosee 3PPEKTUBHOTO U3 HUX.

Bnauane BBOIATCS KpUTEPUH OLIEHUBAHUS AJITOPUTMOB: KOJIMYECTBO JACHCTBUHI
1 00beM TpeOyeMoii OnepaTUBHOMN ITaMSITH.

OreHKa KOJMYECTBA JICHCTBUN B alropuTMax — OCHOBA JUIA KIIACCH(HUKAIIUU
AITOPUTMOB TI0 CIIOKHOCTU. ClOJICHOCMb aneopumma — 3mMo HPUMEPHAsL OYEHKA
KOIU4ecmea pecypcos (uazco8 UCNOJHEeHUs. U/Ulu namsamu), Komopwvle HeoOXo0umo
3ampamums Ha peuileHue 3a0a4u ¢ NOMOWbI0 3M020 areopumma. 3aTpaTbl CTaBITCS
B 3aBHCHMOCTbD OT KOJIMYCCTBA «EIMHUID) BXOJHBIX JaHHBIX.

CrpynnupoBaB 3agadyd IO NPUMEPHO OIMHAKOBBIM 3aTparaM, MBI MOXKEM
BBECTH KIIACCbL CIOHCHOCMU.

BoT HEKOTOpBIC U3 KJIACCOB CIIOKHOCTH:

e O(1) — xOMMUYECTBO NEHCTBUI IMOCTOSIHHO W HE 3aBHCHUT OT KOJMYECTBA
BXOJHBIX JIaHHBIX. B momaBmisionieM OOJBIIMHCTBE CIy4acB 3TO yJaYHbBIE
QJITOPUTMBI, TIOCKOJIBKY BpEMsI UX HCIIOJIHEHHUS XOPOIIIO TPECKA3hIBACTCS.

Ipumep: BoruuciieHne cymMmMbl N TIEPBBIX JJIEMEHTOB apU(METHICCKOU
IIPOTPECCHH TI0 IIEPBOMY DJIEMEHTY MPOTPECCHH M pa3HOCTH. BHe 3aBucumoct ot N,
KOJIMYECTBO JACHCTBUI HE U3MEHSETCS — BBIUKMCIICHHS BEIYTCS 110 PopMyIIe.

e L - O(log (n)) — xonuyecTBO AeHCTBUI CpaBHUMO ¢ Jorapupmom® n. I1o

OBICTpBIC aJITOPUTMBI, T. €. BpEMs UX HCITOJHEHHUS IPU YBEJIUYCHUH 00beMa
JAHHBIX pacTeT MEIJICHHO.

IMpumep: MOUCK 3HAYCHUS B OTCOPTUPOBAHHOMN MOCIIEIOBATEILHOCTH METOIOM
JeNieHus TornoyiaM. B 3aBUCMMOCTH OT KOJIMYECTBA 3JIEMEHTOB, KOJMYECTBO IIaroB
norcka Oynet nponoprronansao O(log (N) ).

e P — O(P(n)) — xoauuecTBO JOEHCTBHH HE NPEBOCXOAUT HEKOTOPOTO
MHOrouJeHa or N. Takue anropuTMbl TOXKE CUUTAIOTCS OBICTPHIMH.
CKOpOCTh MX peIIeHUsI CPAaBHUTEIHHO MaJIO 3aBUCUT OT BXOJHBIX JAHHBIX.

IIpumep: MOUCK IyTH B HEKOTOPOM Tpade.

e NP — 3amauu, CIOKHOCTH pEIICHUS KOTOPBIX CYIIECTBEHHO 3aBHCHUT
OT KOJMYECTBAa JaHHBIX. HO ecnu ecTh HEKOTOphIC JOIMOJHUTEIHHBIC
CBEJICHUS, TO 33Jlaya CTAHOBHUTCS 3a/1adeil U3 MPEABIAYIIEeTo Kiiacca.

IMpumep: 3amavya 0 CyMMe TIOJIMHOKECTB 3aKJTFOYACTCS B HAXOXKICHHH (XOTSI OBI

OJTHOTO) HEMYCTOT0 MOJMHOKECTBA HEKOTOPOr0 Ha0Opa YHCell, YTOOBI CyMMa YHCEeT

! Ocnopanue jnorapudma He HUMeeT 3HaueHHs. Bcerja MOKHO MpeoOpa3oBaTh HHCIO, HATIPUMED,
K OCHOBAHHUIO 2, BBIHECS HEKOTOPYIO KOHCTAHTY.
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ATOrO TMOJMHOXKECTBAa paBHUIach Hymo. Jlms 3Tol 3amaum  €cTh  TOYHBINA
TICEBIOTIOIMHOMUAIBHBIN (T. €. NMPUOJIMKCHHBIH aJrOPUTM) W aJITOPUTM IIOMCKA
IPUMEPHOTO PEIIECHUS — TIOJTMHOMHUATBHBIH.

e EXPTIME — O(2PM) konmuecTBO HEHCTBHII BO3pacTaeT MO HEKOTOPOH

AKCIIOHEHTE. OTO aJNTOPUTMBI BBIYUCIUTEIBLHO-CIIOXKHBIC, TTOCKOJIBKY
C POCTOM KOJIMYECTBA JAHHBIX MX 3aTPAThl PaCTyT OYCHBL OBICTPO.

IMpumep: 3amaya auCKpeTHOrO JorapudmMupoBaHus (OOpalIeHUs CTEICHH
I[EJIOr0 YKCJia MO0 HEKOTOPOMY MOMAYJI0) — Ha CIOXKHOCTH ATOW 3a7aud OCHOBaHA
KpUNTOrpadus C OTKPHITHIM KITFOYOM.

Knaccudukarmuss anropuTMoB 1O 3aHUMAEMOMY HMHU BO BpeMs pabOThI

IIPOCTPAHCTBY NMAMSATH AHAJIOTMYHA.
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MeToanueckne PEKOMEHIANNHA 110 H3YYCHHUIO TEMATHIECCKOI'0 pa3jacJia

«AH(popManMOHHbIE TEXHOJIO0Tr M)

Temarnueckuit paznen «MHdopmanmoHHbIE TEXHOJIOTHW» Ha YriayOJIeHHOM
ypoBHE npejcTaniieH B 10 kiacce ciienyronuMy TeMaMu:

1. OO6paboTKa TEKCTOBBIX JOKYMEHTOB (6 ).

2. AHanmum3 naHHbIX (8 u).

B 11 knacce npennaraercs u3ydarb CIAEAYIOMINE YKPYITHEHHBIE TEMBI:

1. KommbproTepHO-MaTeMaTHYECKOe MoJieupoBaHue (8 ).
basbl nanubix (10 q).
Web-caiiter (14 1).

Komnerorepnas rpaduka (8 ).

ok~ D

TpexmepHoe MoenupoBanue (8 u).

Ha wuzyuenune pasnena B 10 kimacce Bbaenserca 14 wacos, B 11 kiacce —
48 gacos.

B ®PII mpemycmorperHo 18 mnpaktuueckux pabor B 10 xmacce u 20
npakTudeckux padbot B 11 kiacce.

[IpenmeTHble pe3yibTaThl HAa JBYX YPOBHSAX M3Y4YEHHs JaHHOrO pasjela
npeacTtaBieHsl B Tabmune 1. B obHoBienHeix D®I'OC COO u @PII
o uHdopMaTUKe yriayOJEHHOro YpOBHS TeMatudeckuil paznen «Mudopmanronnbie
TEXHOJIOTUW» TpPETepIie]l W3MEHEHUS B CPaBHEHUU C COAEPKATEIbHOW JIMHHUEH
«MHpopMalinoHHbIE TEXHOJOTUWY», BKIIOYABIIEH B CeOSl MIECTh TEXHOJOTUYECKUX
HaIpaBJICHU, MO0 KOTOPBIM paccMaTpuBaliach (PyHIaMEHTajbHas TeOpeTHYecKas
4acTh M NPUKIAJHAsA COCTABJISAIONIAs, peaii30BaHHAs B MPOTPAMMHBIX MPOAYKTAX.
B cymecTtByomeM TemaTHueckoM pasnene (pyHAaMeHTaJdbHas TeopeThdecKas
COCTaBJISIIONIAs HMH(POPMAIIMOHHOW TEXHOJOTUU OTCYTCTBYET, OHA H3ydaercs
00001IeHHO B TeMaTtuueckoM pazzenie «TeopeTuueckue OCHOBBI HHGOPMATHUKI.
[TpuknagHas cocraBisilollas B BUJAEC NMPAKTUKU PabOThl B MPOTPAMMHBIX IaKeTax
o 00paboOTKE TEKCTa, YMCIOBBIX JAHHBIX, TpaduKH, MYITbTUMEINA, KOMIBIOTEPHOE
MOJICIMPOBAHUE W aHAIW3 JAaHHBIX B XOJ€ TAKOr0 MOJEIUPOBAHUS H3Yy4daeTCs
B TeMmaruueckoM pasnene «MHdopmanmonusie TtexHonoruuw». Ha o00paboTky
TEKCTOBBIX JOKYMEHTOB BBIJIEISIETCSI 6 4acoB, T/l yAeseTcsl BHUMAaHUE CPeICTBaM
aBTOMATU3UPOBAHHOW pabOThl C TEKCTOM: MPOBEPKH opdorpaduu U rpamMMaTHKH,

CTHJIEBOMY O()OPMIIEHHIO, HYMEpALMKU CTPaHUIl, CHOCKAM U OTJIaBJICHUIO, CPEICTBaM
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KOJUICKTUBHOM  pabOTBl € TEKCTOM, pELEH3UPOBAHUI0 U  pePepUpOBaAHUIO
B COOTBETCTBHHM C JICHCTBYIOIIMMHU CTaHAApTaMu OPOpMJIICHUS TOKYMEHTOB. BriepBbie
BBEJICHBI TEMbl KOMIIBIOTEPHOM BEPCTKH TEKCTA. JTa 4acTh MaTepuania MOXKET OBbITh
OPHUEHTHUPOBaHA Ha MPO(PECCHOHATHLHOE CAMOOIMpPENeIEHHe CTapIIeKIaCCHUKOB
C Y4E€TOM OrpPaHWYCHHBIX BO3MOXKHOCTEHW 3/I0pPOBBA. 3]I€Ch Ba)XXKHO IOKa3aTh, 4TO
JEATEeNIbHOCTh B OTpaciii UHGOPMAIMOHHBIX TEXHOJOTUM MOXKET OBITh CBs3aHA HE
TOJIBKO C mporpaMmMupoBaHreM. DaKTUUECKH, COBPEMEHHBINM IIMKI MOATOTOBKHU
W3JIaHUS TIPEACTaBIsICT COOOW pPa3pabOTKy KOMIBIOTEPHON Moaenu Oymyriero
u3nanud. [Ipu 3ToM MHOXXECTBO TEXHUYECKUX MOHITUH U TEPMUHOB MPHU MOJATOTOBKE
W3IaHUsl TNpUIIM  (TOYHEE, OCTaauCch) OT HapaOOTaHHBIX 3a  CTOJIETHUSA
XYJI0XKECTBEHHBIX M TEXHOJIOTMYEeCKUX pernieHuid. COBpEeMEHHbIE TEXHUYECKUE
BO3MOXXHOCTH TIO3BOJISIIOT OBICTPO W CPAaBHUTENBHO JECIIEBO MPEBPATUTH MOJEIH
B peasibHOe n3aaHue. OOydaronmMcs UHTEPECHA KpaTKash UCTOPHUS THUHOrpadCcKoro
Jiena, KoTopasi 10JDKHA YKPEMUTh MBICTL O TOM, YTO KOMITBIOTEPHI TOJIBKO YCKOPUIIU
MPOIIECC KHUIOINEYaTaHbsl, TPAJUIMU U CTaHJIAPThl KOTOPOro CHOPMUPOBATIUCH

3a HECKOJILKO CTOJICTUM A0 ITOABJICHUA KOMIIBIOTCPOB.

Tunorpagckue Tpaguunu ¥ ctanaaprol. KoMmnbloTepHasi BepCcTKa TEKCTa

Cooeporcanue memvl ypoxa

Kuuroneuaranue Obu10 M300peTeHo nBaxaAbl — B Kutae (OpHEeHTHPOBOYHO,
no kutaiickuMm wuctounukam, B X B.) u B EBpomne (I'yrrenbepr, 1440 r.).
IlepBoneyarHple KHUTM (MHKYHAOysbl) OBUIM CHEJaHbl NPAKTUYECKH KaK KOIUs
PYKONUCHBIX KHUT METOJIOM KCHJIOTpapuu — 3€pKaJbHOE OTPAKEHHE CTPAHHULIBI
BBIPE3AJIOCH HA CHELHUAIbHBIX JOCKax (Mampuyax), Ha BbICTYNAIOIIME YacTH
HaHocuwiack kpacka. K mocke mpuxnanpiBanack Oymara, Kpacka OTIedaThlBajach
Ha Heil. B 3aBUCMMOCTH OT TOrO BBIPE3AJUCH JIU OYKBBI Kak YIiyOJE€HUs WM Kak
BBICTYIAIOIINE YacTU CTpaHMLa OblJlJa B OCHOBHOM 4YepHOH wiH Oenoi. Meton
CYLIECTBYET JI0 CHX MOp MOJ Ha3BaHHEM Kcunocpagusi. Criocod Mo3BOJISII MOTYYUTh
YCTOWYMBBIM OTIIEYATOK TOJIBKO C OJHOW CTOPOHBI JIMCTA, II03TOMY BCE
IIEPBONEYATHBIE KHUTH — OJJHOCTOPOHHUE.

Kcunorpadusa npumensiiace B EBporie npumepro ¢ 1400 r., B OCHOBHOM sl
OJTHOJIUCTOBBIX W3JIaHWMN, KaK CIOCO0 JEMIeBOro M OBICTPOTO pa3sMHOXKEHUs. Takoi
Croco0 MO3BOJISLIT TUPAKUPOBATH KHUTH ropa3fo ObICTpee, YeM IpU MepenrCchiBaHUH,

HO JOCKH OOBOJIBHO 6BICTpO MNOPTUIIUCH, a4 IIOATOTOBKA UX OblJ1a OYEHBb TPYAOCMKHUM
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npoueccoM. IloaToMy oOTcueT COBPEMEHHOrO KHHUTONEYaTaHWsl HAYUMHAIOT
C MPUMEHEHHs] HAOOPHOT'O CTaHKAa U IMpecca.

Cyrb u3obperenus Horanna ['yrrenOepra — cozgaHue HaOOpPHOM Ie€yaTy.
[Ipu sToM Merone Marpuia HaOHMpaeTcss W3 3apaHee IOJTOTOBJIECHHBIX OJIOKOB
c OykBaMHM, MpOOENbHBIX (IJIsI TPOOETOB MEXIY CJIOBaMH) OJOKOB, a TMO3JHEE U
0JIOKOB-yKpallieHui. PUCYHKH BCTpauBaroTCs B KHUTY OT/IeibHO. Habpannas marpuia
MPUKJIAJBIBAETCS K CTPAHUIIE C IIOMOUIBIO TIpecca.

bykBbl ans Tunorpaduil OTIMBAIMCH CHEIUANIbHO, MO3TOMY s Habopa
00BIIMX 0OBEMOB TEKCTa TPEOOBAIOCH MHOTO OJWHAKOBHIX OYKB, MPUYEM OYCHB
LEHUJIOCh MX CTUJIMCTUYECKOE €AMHCTBO. OUEBHIHO, YTO HCIIOJIIb30BAHUE PA3HOIO
pa3Mepa OykB TpeOOBaIO PE3KOr0 YBEJIUYEHUS KOJTUYECTBA UMEIOLIUXCS JIUTEP.

Co BpeMeHeM CTaHAAPTU3UPOBAIUCH pa3Mephl OYKB U CTPAHUII, CIOXHIACH
cTporas kjaccuyeckas Tunorpadckas tpaaunusa. C poctom TpedOoBaHUN K CKOPOCTH U
o0beMaM T[eYaTH, COBEPIICHCTBOBAHMEM MAIllMH W MEXaHU3MOB TUIOrpaduu
nepenuin (Ui KPyMHBIX TUPaKeW) K MeToJlaM, MPU KOTOPBIX Mpecc U HabOpHBIE
MaTpuIlbl 3aMeHWIM Oapabanbl. IlepBoHauanbHO CTpaHuibl Ha OapabaHax
I'PaBUPOBAJIKC.

CoBpeMEHHBIM METOJIOM SBJIIETCS METOJ O(PCETHOW Medyard, MPU KOTOPOM
nzoopaxxenue (Qopmupyercs Ha OapabaHe-MCXOIHUKE, Kpacka TMEpPeHOCUTCS
Ha OapabaH-TIOCPEIHUK, a YK€ OTTYyAa Ha HOCUTEIb.

ToYHOCTH COBpEMEHHBIX MEXaHU3MOB M03BOJIsIET (HOPMUPOBATH TAKUM 00pa3OM
U MHOTOI[BETHBIC M300paXEHHs] — pa3[e/MB MX IO I[BETaM Ha 4eThipe OapabaHa.
ManoTupakHble H3JaHUs U cefYac Yallle BCEro pa3MHOKaKOTCS ¢ TOMOLIBIO IEYaTHOM
anmnaparypsbl.

Honroe Bpemsi B TumorpadckoM jeie He ObUIO €IWHOM CHUCTEMBI MEp U
CTaHJApTOB. BriepBrle ¢ Hueel BBEAEHNs €AUHON CTaHIAPTHOM €IMHUIBI U3MEPEHUS
BeICTYNUI ¢dpaniry3ckuil nmeyatHuk [Ibep Cumon dypube (1737). [lozxke rTa cucrema
Oblla yrouHeHa (ObUTM, B YaCTHOCTH, WCIPABICHbI OIMIMOKH, BO3HHUKIIUE
npu nepensnanusix) Opancya-Amopyazom Jugo (1783).

B ocHoBe cuctembl Mep Jexan gppaHiy3ckuii koposieBckuit ¢yt — 324,84 mm.
Onun ¢yt paBHsuics 12 mroitMam, onuH I0MM — 12 nuHMAM, a TuHAS — 12 myHKTaMm.
B Amepuxke B 1879 r. (mo3xe u B Aurimn) Henmbconom u Xoykcom ObLT BBEIEH IMTYHKT,

paBubrii 0,3514 mMm (0,0318 anrmmiickoro aroiima) [13].
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C Tex mnop OCHOBHOM TuHOrpad)cKO eAMHULEH SBISIETCS  HMYHKMm
(oT mar. punctum — toudka), HO ()aKTUYECKH y HErO €CTh JIBA OCHOBHBIX 3HAUEHUS U
HECKOJIBKO  OKpyrjaeHuil. (O4eBUIHO, YTO MpPU OTCYTCTBUHM  BO3MOKHOCTH
BBICOKOTOYHBIX BBIYMCICHUH (HAa OTJIMBKAX 3TO MPAKTHUECKU OBUIO HEBO3MOXKHO)
BCEI'/1a UCIIOJIb30BAJIUCh HEKOTOPBIE OKPYIJICHHUS.

B Poccuu npunsTon siBnsieTcs eBporierickas, T. €. (paHIly3cKas U HeMelKas
cucrema (1 mynkr = 0,376 mm). Ho npumeHnsiercst u Apyroil BapuaHT, MOJOKEHHBIN
B OCHOBY s3bIKa TpeicTaBjieHus PostScript m posmbiii Y7, anrmmiickoro mroiiMa,
T. €. 0,013(8) mroiima (1 mynkrt = 0,3514 mMm).

OCHOBHBIM M Ham0OOj€e BaXKHBIM CPEACTBOM OIPENEICHUs] BHEIIHErOo BUIA
TekcTa sBisiercss mpudt (ot Hem. Schreiben — mucare). pudT — 310 Tpaduueckuii
pUCYHOK OYyKB, HU(p U CHUMBOJIOB, OOJaAarOmMi OOMIMMH [JIsI BCEX CHMBOJIOB
CTHJIUCTHUECKUMH 0COOCHHOCTSIMU n300paskenus. Lpudt — cpencTro Bu3yanu3anuu
oykB. Kernb (kerems) — pasmep mpudTa — mpeaenbHas BbICOTa OONBIION OyKBBI U
OKpYXKalolUX €€ MpoOesoB (TEpMUH BBEAEH JJISi ONUCAHHS BBICOTHI IUIOMIAIKH
JUTEpBl NPU HAOOpe C MOMOUIbI TUIOrpadckoil kaccel). Yaie Bcero 3amaercs
B Tunorpadcekux nyskrax (1 myHkt = /72 moiima = 0,375 mm). ITo ucTOpHYECKUM
INpPUYMHAM HEKOTOpPbIE pa3Mepbl MMEIOT COOCTBEHHbIE HA3BaHUA: 8 MNT — TMETUT,
9 nr — Ooprec, 10 nt — kopmyc, 12 nt — munepo. CoOCTBEHHO, BEJIMYMHA
TUnorpad)ckoro MNyHKTa noadupaiachk UCXOAs U3 pasmepa «uiepo». COBOKYMHOCTh
BCEX BO3MOXHBIX pa3MepOB M BapUAHTOB HAMHMCaHWs WpUdTa Ha3bIBAETCS
rapHuTypoi. [apHUTYpbl HMMEIOT HMEHA, MO KOTOPBIM 4YacTO HA3blBAlOT W
KOHKPETHBIN MPUPT.

[To oO1rum yepTam pucyHKa pa3inyaroT TPU OCHOBHBIX BHJIA MIPUDTOB.

PyOnenbie mpudthl (rporeckm). i sTux mpudtoB XapakTepHO YrioBOe
COeMHEHHE MTpuxoB. Yaie Bcero y Takux MIPUPTOB HET 3aceuek. Takumu
mpudTaMu 4acTo HabuparoT O0NIbIINE 00bEMBI TEKCTA.

AnTukBeHHbIe MIpUTHI (Taiimc). [Ipoucxonar or cozganHoro AIbL0pexTom
Mropepom mipudra «AHTHKBa». B 3TOM mpudTe COEIMHEHHS] MEXIY IITPUXAMH
CrJIa)KeHbI, 00s3aTeNbHbI 3aCEUKU. JTO HamOoJee NMOMyJspHas «KHUYKHas» TpyIa
mpu@ToB.

AxuugaeHTHbie (opopmurenbekue) mpudrol. pudThl ¢ cambiM pa3HbIM
PUCYHKOM, TpHUMEHseMble M1 O(POPMUTEIbCKUX LEJeH, Y4acTo CTUIM30BaHHbIC
noJi pyKomucHble OyKBbl. Yalle BCEro OHM BbIACJIEHBI B CIEHUATIbHbIE KOJIEKIIUU

mpru(TOB, KOTOPHIE HY)KHO YCTAHOBUTD CIICIIUATBHO.
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[pudTt 3agaercs s HAOPAHHOTO TEKCTA U HE U3MEHSET CAMUX CUMBOJIOB — OH
TOJILKO OIpeJAeNisieT HalmucaHhue KaKJ0ro CHMBOJIA, HUCXOJS U3 OSTaJOHHOTO
n300paxkeHus. bubnnoreka Takux U300paKEHUN HA3BIBACTCSA IMPOCTO «IIPUPTOM»
MIPU XPaHEHUH U TIEpeIavH.

CyiiecTByeT HECKOJIbKO OCHOBHBIX CIOCOOOB OMUCaHUs MPUQPTOB (TOUHEE —
TapHUTYPHI PUEGTA) IS XPAHSHHS M UCTIOIB30BaHMSI C TIOMOIIIBIO0 KOMITHIOTEPOB.

1. Pacmposvie wipugpmur. Tlpu Takom crnocobe Kaxaas OyKBa OINKCHIBAETCS
OTJENbHO, KaK HEKOTOpas MaTpuIla To4YeK. Takoi crmocod MO3BOJISIET MaKCUMAILHO
YCKOPUTH 00padOTKY, HO CHJIBHO 3aTPYAHSIET U3MEHEHHE pa3MEPOB WM HaYEpPTAHH.
Jnst MOCTM>KEHMS] KadyecTBa KaXJbld CHUMBOJI TaKOM TapHUTYPhl JOJIKEH OBIThH
OTPENAKTUPOBAH BPYUHYIO U XPAHUTCS OTJEIBHO.

2. Bekmopnvie wpugmuor. Ilpu Takom criocodbe omucanus mpudT 3agacTcs
C TIOMOIIBI0O HEKOTOPBIX MAaTEMAaTHUYECKHX KpPUBBIX, COBOKYITHOCTH KOTOPBIX H
COCTaBIISICT PUCYHOK CUMBOJIOB. Takoi mpudT MOKET U3MEHITH pa3Mepbl 0€3 moTepu
KauyecTBa, HO C TIIOMOIIBI0O TPUMHUTHBOB TPYAHO JOOUTHCS MPOPHCOBBIBAHUS
3aITOJTHSIEMBIX DJICMEHTOB.

3. Konmyphvie wpugmoi. AHATOTUIHO BEKTOPHBIM, OITUCHIBAIOTCS C TIOMOIIIBIO
HEKOTOPBIX MaTEMAaTHUECKUX KPUBBIX, HO OHH ONPEAECIISAIOT HE CHMBOJI, a €T0 KOHTYP.
[Ipy mcmonb30BaHUM KOHTYP IO OMPEACICHHBIM IMpaBujaM 3amnojHseTcs. MIMeHHO
9TOT THUIT MIPUQTOB U SABJISICTCS HAHOOJIEE MOMYJIIPHBIM.

Jlnst  ¥CTHONb30BaHUS BEKTOPHBIX W KOHTYPHBIX HIPUPTOB HEOOXOIUMO
BBHITIOJTHEHUE OIepaIuy, «co3faromein» mpudT (3aaHHOTO PHUCYHKA, pasMepa u
HadyepTaHus), TOAHOTO JUIsi OTOOpakeHmsl. Takas omepanus Ha3bIBaeTCA
«pactepusanuein». B cocraB rpaduuecknx 000JI0YEK COBPEMEHHBIX OMEPAIMOHHBIX
CHCTEM BXOST IIPOrPaMMBI-pacTepu3aTOPhl MIPUGPTOB ONpeaeIeHHOro (popmara.

Pacrepuzanus mpudra — m0CTaTOYHO pECypcoeMKas Omepanus, MO3TOMY
pacmipocTpaHeHNE KOHTYPHBIE MIPU(THI MOTYIHUIH TOIHKO C MACCOBBIM MPUMEHEHUEM
JIOCTaTOYHO MOIIIHBIX KOMIIBIOTEPOB.

[Ipy moAroTOBKE JHOOOTO TMEYATHOTO W3JaHHUS MHOTO€ 3aBUCUT OT €ro
Ha3HaueHus U PopmMbl. MOXKHO BBIJICTUTH HECKOJBKO CAMBIX YaCTHIX ()OPM ME€UaTHBIX
U3JaHUuMH.

1. ITnaxam (nucmoska, ob6wvasieHue u m.0.) — 3T0 U3JAHUEC U3 OJHOIO JIUCTA,
npudeM OJHOCTOpOHHee. Yaie BCero TeKCTa Ha HEM HEMHOro, HO OH JIOJDKEH

IIPUBJICKATh BHUMAHHC.
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2. Byknem. V3nanue ¢ HEOONBIIUM KOJIUYECTBOM JIMCTOB (YAaCTO — U3 OJHOTO
JMCTa), HE CKPETJICHHBIX, KaK MMPaBUJIO ABYCTOpPOHHEE. JINCThI crubaroTcsi HECKOIbKO
pa3 u ckiagsiBaoTca. CrocoOOB CIIOXKHUTH JIUCT OyMaru CYyIIECTBYET MHOXKECTBO,
MO3TOMY UM BepcTKa OyKJieTa — He BCerjia mpocTa.

3. bpowrropa. Heckonbko JTHUCTOB, CKPEIUICHHBIX BMECTE IO CpeHEW JMHUU.
TekcT pazMeniaeTcst Ha JIMCTe IByMs OJIOKamu.

4. Knuea. Ctona 1ucToB (4acTO — OPOIIIOP) C OOIIUM CKPETUICHHBIM KpaeM.

[Ipn medatu KpyMmHBIX U3AaHUI (KHWT) NI€4aTh HE BBIMOJIHSAETCS HA TAKUX K€
JUCTaX, KaKUM OKa3bIBA€TCSd HWTOrOBbIM (opMarT KHUTU — OTO ObUIO OBl
Henpou3BoaAUTeNnbHO. [loaTOMYy mneyaTh BBIMOJHSETCS Ha KyJda Oosee KpymHOM
neyamHom Jucme, KOTOPBIM IOCIE MedaTh CKIaAbIBaloT ((PasiblyloT), a IMOTOM
o0pe3aroT Kpas Tak, 4TOObI OCTAIUCH TOJILKO T€, YTO CKPEIJISIOT OpOLIIOpY.

[loncuer oO0beMa W3aHMS Yalle BCETO BBIMOJIHAETCS B JIMCTaX, U C YYETOM
MeHSoIuXcsa (PopMaToB MOXKET ObITH HE OYEHBb MPOCThIM. Kak mpaBuio, 3a OCHOBY
TaKux MojacdeToB Oepercs agmopckuu aucm — npumepro 40 000 3nakoB umu 3000
CTPOK CTUXOTBOPHOr'O TeKcTa, T. €. 10—12 crpanul] Tekcta, HAOpaHHOTro MIPUDGTOM
nuuepo (12 myHKTOB) yepe3 OIMH UHTEpBaJl.

PaccMoTpuMm HekoTOpble HauOoliee YacTo BeTpedaroumecs Tunorpadcekue
TEPMUHBI.

Ilonoca nabopa — y1acToK CTpaHHUIbI, HA KOTOPOM Pa3MELIAETCSA BECh TEKCT U
wunoctpauuy. Yaiue Bcero 3T0 NPSAMOYrOJIBHHMK, ONPENEIsIEMBI pa3MepamMu U
MOJIO)KEHHEM Ha JIUCTE.

Bepcmka — npouecc U pe3ynpTaT (GOPMUPOBAHUS MOJOCHI, JUCTA, KHIKHOM
CTPaHMLBl WJIA Pa3BOpOTa M3 NPUIIECIIIMXCA HAa HUX DJIIEMEHTOB: TEKCTa,
WUTIOCTPALUi, MOANUCEN, YKpaleHu U T. 1. CIOBOM «BEPCTKa» Takke 0003HAYa0T
MOJTOTOBJIEHHOE K NI€YaTH U3aHHE.

Makem — TepBOHAYAIBLHO MAKETOM Ha3bIBajach YCJIOBHOE IPEICTaBICHUE
BCEro TEKCTa, MOJAENb. B Takoil MOJea BMECTO BCETO TEKCTa MOI IPUCYTCTBOBATH
KyCOK, a TO M 3aMEHMTEJb PEaJbHOI0 TEKCTa TaK Ha3biBaeMas «pblOa». Ceituac
C BHeIpeHueM 1udpoBoro Habopa MakeT — (PaKTUYECKU MOJIHOCTHIO TTOJITOTOBJICHHOE,
IpeCTaBI€HHOE B BuJe LuppoBoil monenu u3ganue. B 3ToM ciyuae «makeT»
CTAaHOBHUTCSI CHHOHHMOM CJIOBA «BEPCTKA».

Ilona — nycroe (He 3al0JIHEHHOE COAEPKAHUEM W3/IaHHs) IPOCTPAHCTBO BAOJb

Kpasi CTpPaHHULIbI.
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Humepnunvainc — creneHb OJU30CTU CTPOK, MEKCTPOUYHBIM MHTEPBAI; 4acTo
3aJ1a€TCsl MPOIOPLMOHAILHO pa3Mepy mpudra.

Kononka — »5>1eMeHT pa3BepTKH TEKCTa IO BEpTUKaIH, (Qurypa
U3 ONPEIEICHHOI0 KOJMYeCTBa CTPOK 3aJaHHOro Qopmara mpH 3aJaHHOM
MHTEPIUHBSIKE.

Ao3ay (or HeM. AbzacC — oTCTyI) — 3pUTENILHO BBIJICICHHBIN HEOOJIBIION MEPUO]T
TekcTa. CIIOBO MPUMEHSIETCS YK€ HE TOJIbKO B TUNIOrpaduKe, HO U B JIMHTBUCTHUKE.

Ab63aunblit omcmyn — OTCTYN OT Kpasi KOJIOHKH B MEPBOM CTpoke ad3alia, OJHO
U3 CPENCTB BU3YaJIbHOTO BBIJIEICHMs Haudaia ab3ama. PexoMeHnyeMmble BEIMYUHBI:
B OJIHY KErejbHYyI, T. €. Ha BBICOTY WIpU(TA, «B KPYIJIbI» — TaK Ha3blBaJICA
npoOeNbHBI KycOoueK («manus») KBaJpaTHOIO CEYeHHs. MeHbllee pacCTOsSHUE
HEJOCTaTOYHO HAIVIAJHO BBIAENIAET Hayano. XOTsS OoJpllee pacCTOSHUE —
HEollpaB/laHHasl TpaTa MeECTa, HO Yallleé BCEro HCIOJB3YIOT OOJIBIIYI0 BEIUYHHY,
3aMMCTBOBAHHYIO U3 MAIIMHOIKUCHOrO Habopa, — B TPU WJIM YEThIPE CUMBOJIA.

Kononsnemenm — KONOHTUTYN (TEKCT), KOJOHJMHEWKa (TOpPU30HTaJIbHAs
JVHMS), KOJIOHIM(pa (HOMEpP CTPAaHULbI UM YaCTH) — 3JIEMEHTBI, IPUCYTCTBYIOIINE
Ha KaXJOW CTpaHuWLe, HaIpUMep Ha3BaHWE KHWIU, TEKYLIEro pasjelsia (Ha3BaHUE,
KOHEYHO, MEHSIETCS — HO Ha3HAUEHHUE OCTAeTCs) U T. 1.

Pybpuxa — 3arojoBKM YacTed H3JaHUS, TEKCT, BBIICIAIONINI CMBICIOBYIO
00J1acTh TEKCTA.

Buiknwuka — noBeneHne CTpOKH 10 3aaHHOTO (hopmara wiH (€Ciu CTPOKY He
«pa3paBHUBAIOTY» U3MEHEHUEM IIUPUHBI MPOOENIOB) PACIOIOKEHUE HE3alOIHEHHON
CTPOKH OTHOCHUTENILHO MOJIOCH Habopa — 10 OAHOMY U3 KPaeB MM 10 LIEHTPY, KpacHast
ctpoka u T. A. llpocrefimme ciaydyad BBIKIIOYKA B TEKCTOBBIX MIPOLECCOPAX
Ha3bIBAIOTCSI «BBIPABHUBAHHUEM» .

Mapzunanuu — HeOONbIINE TEKCTOBbIE OJIOKM, BBIHOCHMBIE Ha TOJS,
UCIOJIb3YIOTCS JJIs CIIEHUATIbHON HyMepaluy WK CIPAaBOYHBIX 3aMEUYaHUN.

B nenom psne cnyyaeB TpeOOBaHUS K pa3MEIICHUIO MaTEPUATIOB Ha CTPAHMIIAX
3aJlaHbl JEHCTBYIOIIMMU CTaHIapTaMu (HarpuMmep, IpU MOATOTOBKE Hay4HbIX paloT,
o(puIMaNBbHBIX JOKYMEHTOB U T. 11.). Kak nmpaBuio, 10KyMeHTbI U pYTHe aHATOTHYHbIE
MaTepualibl CUMTAIOTCA HE H3JAAHUSAMHU, TOCKOJIbKY HE IMpeayCcMaTpHUBaIOT

Pa3MHOXCHH:, a PYKOIIUCAMMU.

1 AB CIICHMUAIN3MPOBAHHBIX CUCTEMAX TAK U 6YJIGT — BBIKJIFOYKaA CTPOK.
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CoBpeMeHHasi BEpCTKa CTpPaHMI] oOcyilecTBisierca Osokamu. IIpocrteitmmit
Cllydal — HaJIM4M€ Ha CTPaHUIIE OJHOTO €aUHOro OJioka Tekcta. Uyrh Oolee
CJIOKHBINA — pa3MeEIIeHUE TEKCTa B HECKOIbKO KOJIOHOK.

CymrecTBeHHas! 4acTh paObOTHI MPU pa3MEICHUH OJIOKOB — CO37aHUE €TUHOTO,
IIeTbHOTO 00pa3a CTPaHUIIBI, TPUYEM TaKOTO, Ha KOTOPHIH OyIeT He TOIBKO MPHUSATHO
CMOTpETh, HO U ynoOHO uuTath. PaboTa mo pasmerneHuio OJIOKOB M €€ Pe3yJbTaT
HA3BIBAIOTCS] KOMIIO3UIIUEH CTPAHUIIBI.

Jlnst aToro mpu (HOPMUPOBAHWM CTPAHUIIBI MOXKHO TPHUACPKUBATHCS TAKUX
TIPABL:

1. KoMmo3unusi CTpaHHIBI CMOTPUTCS IEIBbHO, KOTJa OHA pPAGHOGECHAA,
T. €. KOIJa 3JIEMEHTbl BU3YyaJbHO «YPaBHOBEILMUBAIOT» APYr ApYyra OTHOCUTEIBHO
KOMITO3ULIMOHHOTO IIEHTpA.

2. Tlonst momxHBI OBITH 00s13aTeIbHO. [0S BU3yaTbHO OTPaHUYHMBAIOT TEKCT U
MO3BOJISIIOT YUTATENIO JIETKO 3a(MKCHPOBAThH €r0 Ha CTPAHHUIIE.

3. Mexay OTnenbHbBIMU OJOKaMHU JIOJDKHO OBITh JOCTAaTOYHO ITYCTOTO
MPOCTPAHCTBA, YTOOBI OTIETUTH OJIOKU JIPYT OT JApyra.

4. BaxxHO€ KadyeCcTBO BEPCTKU (OCOOEHHO [IJIi MHOTOJIMCTOBBIX M3JaHMii!) —
€e TIOCTOSHCTBO, TMpencKa3yeMocTh. B pa3sMepax, B pacloOJOXKEHUH OJIOKOB U
KOJIOH?JIEMEHTOB, B pa3Mepax Mmosield u mpu@ToB. AKKypaTHO BBITIOJIHEHHAs BEPCTKA
MO3BOJISICT YHUTATEII0 COCPEIOTOYUTHCS Ha TEKCTE, HE TPATHTh BPEMs Ha IOUCK H
BbIJICJICHHE AJIeMeHTOB. [Ipeacka3zyemast BepcTka Jerko ynuraercs!

5. IIpu BBIOOpE pasmMepoB OJOKOB W TMOJIEH HAMIY4YIIAE PE3YIbTaThl JAeT
COOTHOIIIEHHE 30JIOTOTO CEUCHHSI.

6. HecMoTpst Ha TO YTO MOJISI — 3TO HUYEM HE 3a0JIHEHHOE MPOCTPAHCTBO, OHU
TOXK€ Ha JIMCTE CMOTPATCS Kak OJIOK W Yy4acTBYIOT B OajlaHCe CTpaHUIBI —
¥ CaMOCTOSITEIHHO, U C TEKCTOBBIMU OJIOKaMH M WILTIOCTPAIHSMU.

7. Cnenyer MOMHHTbB, YTO M TEKCT W OJIOKM HAa CTPAHUIIE BUJIHBI KaK pa3HHUIIA
MEXy COCTaBJIIONIMMHU UX obsacTsiMu 1Beta U ¢poHoM. Ecnu don Oyaer crnumnikom
HACBHIIIEHHBIM, Majo Oyaer oTiauyaThCcd 1O IBeTYy OT OykB, Oyner
UMETh CaMOCTOSITCIIbHBI PUCYHOK — BHU3YAIBHO BBIICIUTH OYKBBI M OJIOKH OymeT
CIJIO’KHEE.

[Iporiecc MOATOTOBKY U TUPAKUPOBAHUS W3/IaHUS B COBPEMEHHBIX YCIOBHSIX

JeSIT Ha JBE 4YacTH: TMOATOTOBKAa OpUTMHANI-MakeTa (T. €. MOJHOCThIO TOTOBOM
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K IeYaTy KOIHUY U3JIaHKs) U COOCTBEHHO TUPAXKUPOBAHHE (T. €. M3TOTOBJICHUE KOIHI
OpPHUTHHAJI-MaKEeTa).

[ToaroroBkoi OpUTHHAJI-MaKeTa 3aHUMAETCS U3/1aTeNLCTBO, a
TUpaOXUpOBaHWEM — THHOrpadus. B MOATOTOBKY OpWUTHHAT-MakeTa BXOJISAT:
MOJTOTOBKA TEKCTa (BKIOYAs €ro HamUCaHWe, PENaKTUPOBAHHE, KOPPEKTYpY) U
BepcTKa (MOAr0TOBKA OPUTHHAI-MAKETa U3IaHuU).

[Tporiecc mOArOTOBKM M3AaHUS MOJHOCTHIO KOMIIBIOTEPU3UPOBAH U B MpoOIECcCe
€ro MCIIONIb3YIOT:

— COOCTBEHHO KOMNbIOMep, C YCTAaHOBJICHHBIM MTPOrPaMMHEIM 00ECIICUCHHUEM,
KaK OCHOBHOW MHCTPYMEHT BBOJIa, IIPABKU TEKCTa, OCHOBHOE CPENICTBO TOJATOTOBKHU
MaKeTa,

— CKaHepbl KaK YCTPOMCTBAa JUIA BBOAA TpadUUYECKUX H300paKeHUi, B TOM
YHCIIE TEKCTOB — JIJIs TIOCJIEYIONIETO PACTIO3HABAHNUS;

— yugposvie Gomoramepvt — TPUMEHEHHE OSTUX YCTPOHUCTB MO3BOJHMIO
3HAYUTEIHHO COKPATUTh IIUKJI MTOJATOTOBKHU U3JIaHUM, OCOOEHHO MEPUOTUYECKUX;

— npummepbl, Yalle BCETO Ja3epHbIC, MO3BOJAIONINE MOMYYUTh OPUTHHAI-
MakeT B BUJIC, MAKCUMAJILHO OJIM3KOM K MTEYaTHOMY.

[TonroroBka TeKCTa 3aBEpIIACTCS CO3AAHUEM OpPUTMHAI-MaKeTa /I OTIPABKU
B Tunorpaguio, Kak TMpaBWwiIo B BUJAE JUOO JTAJOHHOTO OTMNeYarka, Judo
AJIEKTPOHHOM BepCHMM B OrOBOPEHHOM (QopmaTte. B 3aBucuMocTH OT TOro Kak
IOCTPOEH TMpOLIeCC TIe4YaTH, H3/aTeNbCTBO MOXKET IMepeAaTb Ha pa3MHOKEHUE
OYMaXHYIO0 KOMuto, Tu00 (haiiin MakeTa B oroBopeHHOM dopmate, MO0 Mpo3padyHbIe
TUTCHKH | T. T1.

CrouT 3aMETHUTh, UTO MOSIBICHUE U PACIPOCTPAHEHHE MOIIHBIX KOMITBIOTEPOB,
Ka4eCTBEHHBIX U OBICTPHIX MEYATAIOMIUX YCTPOUCTB, CPEACTB HU(GPOBOIl 00pabOTKH
n300paKeHUH TIPUBEIO K TIOABICHHUIO HACMONbHLIX U30AMENbCKUX —CUCTEM,
T. €. KOMILJIEKCOB, KOTOPBIE MO3BOJISIOT LIETMKOM MOJTOTOBUTH MAKET K TIEUaTH U JIaxke

BBITIOJIHUTH HEOOJIBIIION (B Mpejiesax HECKOIbKUX COTEH) TUPAXK.

3aganus Mo TeMe, KOTOpPble MOXHO MCIIOJb30BATh B XOJl€e H3y4YeHUA
Marepuaja
1. Tlo n300pakeHUIo ONMPEAEIUTE TUIl KOMIIBIOTEPHOI'0 WIpU(Ta U JalTe eMy

KpaTKOC OIIPCACIICHUC.
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Kaprunka Tun mpudra Onpenenenue

2. CooTHecuTe MpUMeEphl MIpU(PTA C €ro Ha3BaHUEM U OMUIIUTE KIFOUYEBYIO

XapaKkTepUCTUKY mpudra.

MYBKEHT AHTHUKBEHHBbIE HIPUQTHI
JFDKLKBVF PyOnensie mipud el

3. JlononHuTE NpeJIoKEeHHE.
[To mpouCX0XKACHHIO SA3BIKH MOXKHO pa3/ieInTh HA ... U ... .
— TPEICTaBISICT COOOM IOCICIOBATEILHOCTh CHMBOJIOB, Pa3OHUTHIX
Ha a03arbl WM CTPOKH.
— 3T0 rpaduuecKkuil pUCYHOK OYKB, HUGP U CHUMBOJOB, OOJadarOIINMA

06H.II/IMI/I JJIs1 BCEX CHMBOJIOB CTHIIMCTUYCCKHUMH OCOOCHHOCTSIMU I/I306pa}KCHI/I}I.

4. ConocTaBbTe MOHATUE U €T0 ONPEIEICHUE.

1. Pucyrok A. D10 pazmep mpudTa: mpeneabrHas BpICOTa 00BN OYKBBI U
mpudra OKpYXAaIOIIHUX €€ MPOOesIoB. DTOT TEPMUH BBEJICH

2. Kernb JUTSL ONTMCAHUS BBICOTHI TUIOLIA/IKU JIUTEPHI PpU Habope
(kereinp) C MIOMOIIbIO TUIIOTPAPCKON KacChl

3. Hauepranme g I'paduueckre ocoOEHHOCTH, OMPEETAIONINE OOIIHOCTh BCEX

AJIEMEHTOB LIPU(PTA U €ro OTIUYHE OT BCEX APYTUX MIPUPTOB
C. llpudt c oOumMM pUCYHKOM, HO KaKUMHU-THOO0
OTJIMYUTEIbHBIMU MPU3HAKAMHU: 0OJIee KUPHBIH,

HAKJIOHHBIH, pa3psyKEeHHBIN
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B coorBerctBun ¢ ®PIl mo wuHbopMaruke yriayOoJIEHHOTO  YPOBHS
B TemaruueckoMm pazaene «Wudbopmarmonnsle TexHomorum» B 10 Kiacce
MPUCYTCTBYET TeMa «AHAIU3 JaHHBIX» 00beMoM 8 4acoB. /[ u3ydeHust 3Toi TeMbl
MOXXHO  HCIIOJNBb30BaTh  cleayromiee  ydebHoe mocobue: WM.A.  Kanunuw,
H.H. Cambuikuna, A.A. Canaxoa. UckycctBeHHbIN nHTe/eKkT: 10—11 kmaccel. — M.
[Tpoceemenne, 2023. — 144 c¢. [5]. M3maHume MOXXHO HaWTH TIO0 CCBUIKE:
https://shop.prosv.ru/iskusstvennyj-intellekt--10-11-klassy21811

VYkazanHoe  ydyeOHOe  mocobue  MpeAcTaBiIsieT  co0OM  MPaKTHKyM
M0 MCKYCCTBEHHOMY HHTEJUIEKTY, COCTOSIIMI M3 12 KeWcoB, KOTOpPbHIE BKIHOYAIOT
B ce0si:

— omucaHue MpoOJeMHON cuTyanuu (KOHKPETHYIO MpoOieMy U MyTh €€
pElIeHUs TODKHBI TPEJIJIOKUTh CaMU 00yJarouuecs);

— TIepe4YeHb UHCTPYMEHTOB (OMOIMOTEK U HPEHMBOPKOB);

— JIaHHbIE (JaTa-CeThI).

C ucnonb30BaHWEM MPAKTUKYMA PEIIAIOTCSI OCHOBHBIE 33/1a41 aHAJIW3a JaHHBIX:
KJaccu(uUKalMs, KilacTepu3alusi, JMHEWHAs perpeccusi, aHajlu3 OTKJIOHEHHI,
COCTaBJICHHE aCCOLMAaTHBHBIX MpaBHJI, MOCTpoeHue jaepesa pemieHuil. Co3znaercs
AKCIIEpTHAsE CHUCTEMa W u3ydaercss pabora HeWpoHHOW cetu. [l peanuzanuu
pa3paboTaHHBIX MOJIETIEH UCIIONB3YIOTCS J1aTa-CeThl U3 CBOOOIHO PaclpoCTpaHsIEMbIX
MCTOYHUKOB. Bce mpakTuyeckue 3aaHusi BBIIOMHSAIOTCS C TOMOIIBIO AUCTPpUOYTHBA
Anaconda Ha s3bike Python ¢ ucnonszoBanunem o6ubnuorek SciKit-Learn, TensorFlow
u Keras, momynsa Apriori, maketa PyKnow unm experta u Ipyrumu HOMyIspHBIMU
OoubnuorekaMu, yacTo npuMeHseMbiMu B DataScience-npoexTax.

Jlns HEKOTOpBIX TEM CO3[aHbl MPAKTUYECKHE MaTepuasibl, HEe TpeOyrolue
NPOrpaMMHUPOBaHUs,  NPEACTABISAIOIIME COOOM  WMIPhl, B  XOAE€  KOTOPBIX
JEMOHCTPUPYIOTCST O0IME TMPHUHIUIBI PadOThl HMHTEIUIEKTYaJIbHBIX aJrOPUTMOB
(Harmpumep, npu Kiactepusaunu). Takue 3aJaHus peMIatoTcs Ha JOCKE WM B TETPaaH
Y TIOMOTal0T CO3/1aTh Y O0YYaOIIMUXCsl aCCOLMALIUU C TPUBBIYHBIMU UM HELIU(PPOBBIMU
METOJaMU PELICHUs 3a/1a4.

Teopernueckuii Marepral o KaXxJa0M M3 TEM JAeTCs B TaKOM 0O0beMe, YTOObI
MO’KHO OBUIO OJTYYUTh 00IIee MPEACTaBICHNE O TOM, KaK 3TO paboTaeT U 3a4eM BCe
3TO HY)KHO, a 3aT€M BBIIIOJIHUTH NPAKTUYECKHUE 3a/laHHsI HA IPUMEHEHUE U3Y4YEHHON
teopun. Kpome 0011eil ncTopruueckol CIpaBKH W OCHOBHBIX MOHSATHM, PacCKa3aHO

O HCKOTOPBIX OCHOBHBIX HAIIPABJICHUAX PA3BUTHA W IIPHUMCHCHHUA CPCACTB
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VMCKYCCTBEHHOI'0 MHTEJIJIEKTA. B MpUIIO)KEHUM KpAaTKO HU3Jaraercsi UCTOpUs BOIPOCa,
4TOOBI 0030pPHO OXBAaTUThH JOBOJBHO OOJBIION IMEPUOJ] BPEMEHH C TOIO MOMEHTA,
KOI'Jla BCE HAYMHAJIOCh U KEM U C YEeM CBSI3aH HEKOTOPBIM IEPEPHIB U CMEHA aKLIEHTOB
B pa3paboTKe pa3TUYHBIX HAIIPABJICHUN UCKYCCTBEHHOTO MHTEIICKTA.

B xoHue mnpakTukyma mnpemiokeHa mporpamma kypca «OcHoBel WIN»
C TEMaTUYECKUM IUIaHMpOBaHrEM Ha 18 u 32 yaca. DT0 03Ha4YaeT, 4TO IPHU OTCYTCTBUU
BpEMEHU B Kypce MH(POPMATUKHU YIITyOJIEHHOTO YPOBHS MOXKHO UCIOJb30BaTh BpeMs
HAa TOATOTOBKY K oymmnuane no MM wumym npoekTHYyrO M HUCCIEHOBATENbCKYIO
JeSITENbHOCTh, KOTOPAasl B IIKOJIE SIBISIETCS 00s13aTeIbHOM.

B nanHoMm mocobum mpenjaraem AOMOJHUTEIBHO PACCMOTPETh HOBYIO TEMY
«IKCIIEPTHBIE CUCTEMBD) C MPAKTUYECKON peaM3aluei ABYX HKCIEPTHBIX CUCTEM
«Crnankoe yrouieHue» u « BUptyanbHbII JOKTOPY.

JIrobast skcmepTHas cucTeMa HampaBieHa Ha (HOPMUPOBAHHUE JIOTHYECKOTO
BBIBOJIa B pE3YJbTAaTe LIEMOYKH PACCYKIECHUN (TOYHEE, JOTUUECKUX CIIEICTBUI).

JI7s 3TOrO AKCHEPTHBIE CHCTEMBI JTOJLKHBI UMETH «IIPEICTABICHUE» O CBOEU
npeIMEeTHOM oOnactu — 0a3y 3HaHUM. ba3bl 3HaHUI y SKCHEPTHBIX CUCTEM COCTOST
U3 TPEX OCHOBHBIX YaCTEU:

— ¢axmos, T. €. YTBEpPXKIECHUM, 3a(DUKCUPOBAHHOTO COCTOSIHUSI TPEIMETHON
obnmactu. dakT MoxeT omnucbiBaTh 00bekT (Enena, demoBek, keHmuHa, 165 cwMm,
ronyosie Tiaza), cBa3b (Emena — mate CBernaHbl), COCTOSIHUE (POJICTBEHHHKH) H
BOOOIIIE BCE, UTO MBI TOJILKO MOXeM 3a(pUKCUPOBATH;

— npasun — npeodpazoBaHus PakToB, T. €. UX CO3JaHUSA, MOIUDUKAIMU WU
ynanenusi. Hanpumep (ecaum Enena — Mate Ceetnanbl, [lomuna — Mare Enensi, To
no6aButh ¢akt «[lonmuna Oabymka Enens»). [IpaBuia MOryT HOCHUTH JOBOJIBHO
CJIOKHBINA XapakTep, HO OOIIMI IPUHITUI TAKOB;

— MAQWUHbL  J102UYECKO20 68blg00A — OTO PEATU30BAHHBIA  AJITOPUTM
UCIOJIb30BaHUS IPaBUi U (PAKTOB, T. €. COOCTBEHHO MOCTPOCHUS BBIBO/IOB.

[lockombky BO3MOXKHOCTM  si3bika Python ¢ crenuanu3upoBaHHBIMU
OubIMOTEKaMU TO3BOJISIIOT pPEAM30BaTh JaHHYIO 3a7ady, TO OHA MOXET OBbITh
B IPUOPUTETE 110 OTHOLLIEHUIO K MPOCTO MPOEKTUPOBAHUIO 0a3bl TaHHBIX.

Jns pabotel OynaeM HMCHOIB30BaTh KOMILIEKT CBOOOIHO PacCIpOCTPAHAEMOI0
IPOrpaMMHOr0 00€CIIeYeHHsI, COCTOSIIIMINA:

— U3 uHmepnpemamopa A3vlka npozpammuposanus Python c¢ HekoTopbIM

HabopoM pactmpenuit — IPython;
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— oubauomex aneopummos (B TOM YHUCIIE€ UHTEIUIEKTYalIbHBIX), PEaTU3YIOIIUX
BCI0O pabOTy C JaHHBIMH — TIOJNy4E€HHWE WX M3 Pa3HbIX HCTOYHUKOB, a TaKKe HX
npeoOpazoBaHue U 00paboTKY;

— web-o6onouku, KoTOpas IO3BOJIMT HaM CO3/1aBaTh JIOKYMEHTHI U
C OIMCAaHUEM, U C TIPOrPAMMHBIM KOJIOM, U C PE3YJIbTaTaMH €T0 UCIIOJIHCHUS.

Bonbiiyto 9acTh HEOOXOAUMBIX CPEACTB (MHTEPIIPETATOP S3bIKA, OCHOBHBIC
Ooubmuoreku, 000704YKy Juisi pabOThI) CKavyaeM B BHUJE EIUHOTO KOMIUICKTA
pacnpoctpaneruss [10 (muctpubyrtmBa) Anaconda. Ecom He Xxodercs ckaumBaTh
OOJBIIION KOMIUIEKT cpasy uenukoM (Oomnbine 500 MOaiT), MOKHO CKayuBaTh U
yCTaHaBAMBaTh  ero  vactaMmu.  Hemocraromme — OMOIMOTEKM  YCTaHOBHUM
JOTIOJHUTENILHO — OHU TAK)K€ JIOCTYITHBI B CETH.

3ananue 1. Cragkoe yroumenue

Jns neMoHCTpauuu padoThl pa3pabaTbIBa€MOM SKCHEPTHOM CHUCTEMBI MBI
HCIIOJIb3YEM 3arpyKeHHYI0 OubimuoTeKky experta. Imnoptupyem Bee (aitiibl U3 JaHHOU
ONOINOTEKU:

from experta import *

[lepBas skcriepTHasE cUCTEMA MO3BOJIUT ONMPEICTUTh, TOJAXOIUT JIU IS HAIIIETO
CJIJIKOTO YaCTHUTHs Ta €a, KOTOpyro TpuHeciu pedsara. To, 4ro momoiiner, Oyaer
UMETh CIICAYIONIUE MPU3HAKH: CIIAJIKOE, MOXKHO Pa3IeIUTh HA HECKOJIBKO YEJIOBEK.

Jna nadama co3maguMm kiace noa MammHy BbiBoga (KnowledgeEngine),
KOTOpasi CMOXET BbIJaTh OTBeT Ha Bompoc «llogoiimer nm mpuHECEHHAs ena
JUTSI CITAJIKOTO YACTIUTHS 7» TOJIBKO TOTA, KOT/Ia Y3HACT ONpeeICHHbIC (DaKTHhI.

class Food (KnowledgeEngine) :

@DefFacts ()

def 1initial action(self):

yieldFact (action="know")

N3navanbHO B HalIel cucteme HeT (haKTOB O IPUHECEHHOM YTrOIIEHUH, IOATOMY
MBI CO3JaEM MPABUIIO, KOTOPOE 3aIPOCUT MOJIb30BATENS UX BBECTH. JJI1 3TOr0 HYKHO
co3aaTh (PYHKIMIO, KOTOpas 3ampallvBaeT y MOJb30BaTesi MH(OPMAIMIO O TaKUX
XapaKTEePUCTUKAX, KaK CIAJKO€ WM MPECHOE M MOXKHO JIM Pa3JeiuTh YTOIIEHUE
Ha HECKOJIbKO uesioBek. [loyemy Tak BakeH (akT O BO3MOXKHOM paslieieHUu?
Cornacutech, 4TO Majio KOMY TMOHPABUTCS, €CIM TOJHKO OJUH YEIIOBEK OYIET eCTh
BKycCHelee nupoxkHoe. [1loaTromy Takoe yrouieHue nogouIeT ToJbKO B TOM cliydae,

eciIM XOTS OBl HECKOJIBKO 4YeJIOBEK CMOIr'yT UM IIOJIAKOMHUTBCA. Tenepb Hamia
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9KCIICPpTHAA CUCTEMA BBIICHACT ABA XaPaKTCPU3YIOIIUX (baKTa, KOTOPBIC IT0JIb30BAaTCJIb
BBOJIUT C KIIABUATYPbI, OTBCYAA Ha COOTBCTCTBYIOIIHUC BOIIPOCHI, 1 nepeo6o3HaqaeT Hux

TS JanbHenIen paboThl.

@QRule (Fact (action="'know') ,NOT (Fact (sweet=W())),
NOT (Fact (countable=W())))

defwhois (self):

self.declare (Fact (sweet=input ("3T0 cJjlagkoe NI
npecHoe? "), countable=input ("Ero MOXHO pa3meJIiUTb Ha
HECKOJIbKO uejioBek? ")))

Tenepr HaM HEOOXOAUMO IMOJy4aTh OOpPATHYIO CBS3b, T. €. Hallla CHCTEMa
JIOJDKHA 1aBaTh OTBET O TOM, MOAXOJUT JIM JAHHOE YrOlIEHWE WM HeT. Ecim oHO
OKQXKETCS M CIAAKHAM, U IMOAIAIIUMCS JICICHUIO, TO OHO IIOJIHOCTBHIO ITOJXOJUT HAM.
Ecmu xe OoHO ciajikoe, HO MPEAHA3HAYEHO JIUIb ISl OAHOTO YEJIOBEKA, TO CTOUT
JOKYIIUTH ATO YroIIeHWE IS OOJIbIIEr0 KOJW4YecTBa €0KOB. M B ciaydae ecnu
OHO IIPECHOE, TO OHO HAaM IIPOCTO HE MNOAXOAUT, TaK Kak Halle YaeluTHhe
MMEHHO CJIaJiIkoe, ¥ (haKT BO3MOXKHOCTU PA3CIUTh €ro Ha HECKOJbKO YEIOBEK YXKE
HE SBIAETCA BaXHbIM. [l TIOJydeHHUsT 3TOro OTBETAa CUCTEMA CUMUTHIBAECT

nepeMeHHbie sweet U countable, rae XpaHsATCS HAIlIA OTBETHI, @ 3aTEM OTIPABIISET UX

B BBIBO/I.
QRule (Fact (action="know'), Fact (sweet="sweet"<<W () ),
Fact (countable="countable"<< W()))

def thinking(self, sweet, countable):

print ("OHO %s M eT0 %s pas’nesiMTh Ha HECKOJIbKO dejioBek."
% (sweet, countable))

if ((sweet=="cmagkoe") & (countable=="moxuo")) :

print ("llooxomuT g daenutus!'™)

elif ( (sweet=="caagkoe") & (countable=="Henr34g")):

print ("Ecam kynouTh noboJiblle 3TOM CJaloCTu, TO OHa
nomomameT nJysa yaenurusa!")

else:

print ("9TO0 TOUHO He MNomoMIeT IJisg CJIaIKoT'o yaenuTus.")

self.sweet = sweet

self.countable = countable
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Hama OKCIICPpTHAsA CHCTCMA IoTOBa K HCIIOJB30BAHUIO. I[JBI CC 3aIllyCKa MbI
0OBSBIISIEM MalllMHY BbIBOJA, C6paCI>IBaeM €C COCTOAHHC, a 3aTcM 3allyCKacM

Ha BBIITOJIHCHHUC.

engine = Food/()
engine.reset ()

engine.run ()

Takum oOpa3oM MbI OTYUUIIU CASAYIOITUN KO/

from experta import *
class Food (KnowledgeEngine) :

@DefFacts ()

def initial action(self):

yield Fact (action="know")

QRule (Fact (action="know') ,NOT (Fact (sweet=W())),
NOT (Fact (countable=W())))

defwhois (self):

self.declare (Fact (sweet=input ("3T0 cramkoe wIu
npecHoe? "), countable=input ("ETo MOXHO pa3IdeyIMThL Ha

HEeCKOJIbKO ueJioBek? ")))

@QRule (Fact (action="'know') , Fact (sweet="sweet"<< W()),
Fact (countable="countable"<< W()))

def thinking(self, sweet, countable):

print ("OHO $s M eTo $S pas’lesiUTb Ha HECKOJIbKO dYeJjloBeK."
% (sweet, countable))

if ((sweet=="cmankoe") & (countable=="moxHo")) :

print ("llooxomuT g daenuTus!'"™)

elif ( (sweet=="caagkoe") & (countable=="Henp34g")):

print ("Ecam xkyouTes noboJblle BTOM CJaloCTu, TO OHa
nomomnoeT nJj4d daenurusa!")

else:

print ("9TO TOYUHO He HNOOOMIEeT IJid CJangKoTro udYaenutus.")

self.sweet = sweet

self.countable = countable

170



engine = Food()
engine.reset ()

engine.run ()
Pabota nanHOM SKCHEPTHON CUCTEMBI BBITJISIUT CICAYIOUIUM 00pa3oM:

1) STO CJlagKOoe UMM MPeCcHOoe? TIpecHoe

ETro MOXHO pa3lefIMTh Ha HEeCKOJIbKO YeJIOBEK? MOXHO

OHO MNpPecHOoOe M eTr0 MOXHO Pa3OesIMThb Ha HEeCKOJIbKO UeJIOBEK.

S9TO TOUHO He MNOIOMIEeT IJiS CJaIKOoT'0O dYaenuTUsd.

2) STO cCJlagKoe MM IIPeCHOoe? CJalKoe

ETo MOXHO pa3mdesiMTh Ha HECKOJIbKO UeJIOBEeK? HeJlb34

OHO cCJalkoe M ero HeJb3d pPa3OejMTb Ha HECKOJIBbKO
yeJIOBEK.

Ecau kynouTb [OOOJIBIIE STOM CJIadOCTM, TO OHa IM[IOOOMIET
oJjisa daenmrus!

3) STO cJjlagkKoe MM IPecHoe? cJjalkoe

ETo MOXHO pasmesiMTh Ha HECKOJIbKO UeJIoOBEeK? MOXHO

OHO CcJlagKOoe M €TI0 MOXHO pa3OdeJiMThb Ha HECKOJIbKO UeJIOBEK.

[logxoouT nJjigd YaenmuTusg!

3ananue 2. BupryanabHblii 10OKTOp

Bo BTOpoii npakTuueckoi padote OyaeM pa3padaThiBaTh SKCIEPTHYIO CUCTEMY,
NO3BOJISIOLYIO  BOCIIPOM3BECTH INPUMEpHYIO Oeceny B KaOuHeTe Yy Bpaua.
B coBpemMeHHOM Mupe CYLIECTBYIOT AHAJOTMYHbIE CHCTEMBI, KOTOPbIE Ha OCHOBE
JaHHBIX O CaMOYYBCTBMM NAI[MEHTAa IO3BOJISIIOT IIOCTABUTh MPEABAPUTEIBHBIN
nuario3. KoHeuHo mocTaHOBKA JUarHo3a — OYEHb CIOXKHBIM IPOLECC, MOCKOJIBKY
TpeOyeTcss IPOBEPUTH U YUECTh MHOKECTBO (PAKTOPOB, HO JIJIs1 IOHUMAaHUs IPUHIINIIA
paboThl B II€JIOM MBI YIPOCTUM OIIEHKY COCTOsSIHUsI opranu3ma. Ecnu 3anaHue
OKQ)KETCSI CIIUIITKOM JIETKUM JJIsI TPOrPaMMHUPYIOIIUX 00 yJaOIIUXCsl, YCIOKHHUTE €ro
no0aBICHWEM TMPEIBAPUTENHLHOTO JWarHo3a B 0OoJiee TOYHOW MEAMIIMHCKON
(bhopMyIHpOBKE.

[Ilar mepBbId: MOAKIIOYMM 3arpy>KEHHYIO HaMH paHee OuOIMOTEeKy experta

(mpu HEOOXOAUMOCTH TIOBTOPUTE €€ 3arpy3Ky):

from experta import *

171



Jnsa co3nanus 6a3pl 3HAaHUM HEOOXOAMMO OINPEAETUTh, KaKuM o0pa3oM OyneT
XapaKTepU30BaThCA CaMOUYBCTBUE ManueHTa. OH MOXKET CKa3aTh OECIOKOUT JIM €ro
KaKoM-InOO CHMITOM, HO TOJBKO Bpau CMOXET Ha OCHOBAaHMM ATHX JIaHHBIX
IIOCTABUTH JUArHO3.

Kaxnaplii cumnrom OyaeT UMETh CIEAYIOLIME XapaKTePUCTUKHU: Ha3BaHUE,
«TSDKECTB», 3allpOC HA KOHCTATAlMI0O W JalbHEWINEE HCCIECJOBAHME CHMITOMA.
Onumem caMo4yBCcTBHE ¢ MmoTomka kiacca Fact. Takum oOGpa3zom, MbI onuiiem
XApaKTepUCTUKY KaXKJIOro H3y4aeMOro HaMHU CHMIOTOMAa M O3TO HPUTOAUTCS

B JAJIbHEMILIEM IPU HAITMCAHUU MTPaBUII ISl pa0OThI HKCIIEPTHOU CHCTEMBI.

def ask (question):

return (True 1if input(question+'[ma/HeT]') == ‘'nHet'
else False)

class Health (Fact):

symptom = Field(str,default="")

severity = Field(str,default="HeusBecTHO")

treatment = Field(str,default='HeuspecTHO')

Peanuzanus quasnora, mo3BOJISIIONIETO MTPOBECTH MPOLIETYPY OIEHKHU 370POBbS,
MPOMCXOIUT C TIOMOIIBI0 OmpenesieHHoW Hamu ¢yHKMU. [lporecc: manmueHTty
3aJ1a€TCs BOIPOC, Ha KOTOPBIM OH YECTHO OTBEYACT Ja Wiu HeT. Ha ocHOBE oTBeTa yxke
MPOUCXOUT JajbHelIas padora.

HekxoTopble CUMIITOMBI TIPEICTABISIOT C COOOM IICNYIO TPYIITY, M 3TO TOXKE
HEO0OXOJIMMO y4eCTh. TO €CTh €CIIM «TJIaBHBIN» CHMIITOM TPYIIIBI OTCYTCTBYET, TO
BTOPOCTEIIEHHBIC YKe HE paccMaTpuBaroTcs. [ TaBHbIC CHMIITOMBI 0003HAYMM — Major,

BTOpOCTeneHHble — minor. Co3aaeM Kilacc, OTPaXKaoLUil CBSI3U MEXITY HUMHU:

class Relation (Fact):
main = Field(str,default="")

minor = Field(str,default="")

[lepexonum K omucaHuro camMoi ©Oa3bl 3HaHuil. i1 STOro mpomnuiiemM
MHTEPECYIOLIME HAC CUMIITOMBI, MX CBSI3U M HAYaJIbHBIC 3HAHUS 00 UX HAJTUYUU:

class HealthDiagnostic (KnowledgeEngine) :

@DefFacts ()

def initial action(self):

yield Health (symptom='CamouyBcTBUe', severity="'0ecnoxout"')
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yield Health (symptom="'PaccTpovicTreo XKT',
severity='HeusBecTHO', treatment = 'lcneTeBaeTe 0oy B oBJacTu
XxmpoTa?')

yield Health (symptom='Ilpo6jemMe C OuXaHuem',
severity="'HeusBecTHO', treatment = 'JrxaHMe BaTPpyOHEHHOE?')

yield Health (symptom='Boser B TOpPIE',
severity='HemussecTHO', treatment = 'lchneTeiBaeTe OonM B Topie?')

yield Health (symptom='TomnoBHas OoJsb',

severity='HeuzBecTHO', treatment = 'VchOeITEIBaeTe TOJIOBHYI OOJB?')

yield Health (symptom='TomuoTa', severity="'neuzrecrtHo',

treatment = 'Bac TomHMUT?')

yield Health (symptom='Hacmopk',6 severity="'nHeuzsectHo',

treatment = 'Hoc =BajioxeH?')

yield Health (symptom="'Kamemns', severity="HeussecTtHo',

treatment = 'Kamesb OecrnoxkomuT?')
yield
Health (symptom='TonoBokpyxeHue', severity="HeussecTHo', treatment =

'VICTIEITEIBAEeTEe T'OJIOBOKPYXeHue? ')
yield Health (symptom='PBoTa', severity="'HeussecTtHo', treatment
= 'Bruia Jsim pBoTa?')
yield Health (symptom='O0O6mopok', severity="HeuzBecTHo',

treatment = 'llpucTynel obMmMopoka Ovbu? ')

yield Relation (main='CamouyBcTBUe',minor="TojjoBHasa 6oJib")
yield
Relation (main="'CamouyBcTBHMe',minor="PaccTtporcTro XKT')
yield Relation (main='CamouyscTBMEe',minor="IpobJjgemMs C
OeIXaHueM ')
yield Relation (main='CamouyBcTBMe',minor="BoJib B

ropJyie')

yield Relation (main='PaccrporcTreo XKT',minor='TomuoTa')
yield Relation (main='"IpobnueMsl C
neixaHmeMm' ,minor="HacMmopxk')
yield Relation (main='Bojap B TopJe',minor="'Kamemns')
yield Relation (main='TosoBHasa

Bosip ', minor="'ToJIOBOKpPYyXeHH e ")

yield Relation (main='TomHoTa',minor="'PBoTa')

yield Relation (main='TojmoBokpyxeHue',minor="06mopok")
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K wHTEepecyonmM Hac CUMIITOMaM OTHECEM TOJOBHYIO 00Jib, pacCTPONCTBO
KKT, npobiembl ¢ jablxanuem, O00Jib B Tropie, TOUIHOTY, HACMOpPK, Kalleb,
rOJIOBOKpYXEHUE, PBOTY, 0OMOpoku. IIpu 3TOM, Mpu TOJIOBHOM OOIM BO3MOKHO
rOJIOBOKpPYKEHUE, a MpU HeM Bo3MoxkeH 00Mopok. [Ipu paccrpoiictee JKKT Bo3zmoxkHa
TOIIIHOTA, a Takke pBoTa. EciaM 4eroBEeK HCIBITHIBAET MPOOJIEMBI C JbIXaTEIbHON
CUCTEMO, TO TO MOXKET COMPOBOXKIAThCSA HACMOPKOM. AHAJIOTUYHO C OOJIBIO B TOpIIE
Y KaluieM.

JI71st mpoBEpKU CUMIITOMOB OYZIEM 3a71aBaTh COOTBETCTBYIOIINE BOTPOCHI:

Cumnrom Bomnpoc
PaccrpoiictBo KKT UcnibiTeiBaeTe 0011 B 00J1aCTH )KUBOTA?
[TpoOneMsbl ¢ AbIXaHHEM JIpIxanue 3aTpy/IHEHHOE?
bons B ropne HcnbiTeiBaeTe 6011 B ropie?
["onoBHas 6ouib HcneiThiBaeTe roioBHYIO 00JH?
TomHoTa Bac TomHuT?

Hacmopk Hoc 3anoxen?

Kamens Kamens 6eciokont?
I'onoBokpyx)xeHUE HcnbIThIBaeTE rONIOBOKPYKEHUE?
PBora boina nu pBora?

O6mopok [Tpuctymnesr oOMopoka ObuH?

HpI/I HCCICAOBAHUN CUMIITOMBI MOI'YT UMCTDb CIICAYIOIHUEC CTATYChI:

Craryc 3HayeHue

He 6ecriokour  Bompoc 3agan. OTBET — HET, T. €. HCCIAEAYEMBINA CUMIITOM
y HaIMEeHTa OTCYTCTBYET

becriokont Bormpoc 3anan. OTBeT — 1a, T. €. UCCIEeyeMblii CUMIITOM
y MaIKeHTa eCcTh

[TpoBepsieMm CuMnToM HEOOXOAMMO HCCIIEN0BATh

HewussectHO Het nanabpix

[Ilar BTOpO#: mpomnucaTh IMpaBWiIa, HA OCHOBE KOTOPBHIX OyIET MPOXOAUTH
aHaJIN3 CaMOYyBCTBHUS narueHTa. OJHO W3 BAXKHBIX JOCTOMHCTB HAalI€l CHCTEMBI
3aKJII0YAEeTCs B TOM, UTO B JlaJbHEHIIEM Mbl CMOXEM JOOAaBUTh B HEE JIHOObIE HOBBIE
CUMIITOMBI, 33JaThb HX CBS3M C YXKE CYIIECTBYIOIIUMH. HUKakux W3MeHEHH
B OCT&JIbHOM KOJI BHOCUTh HE€ MOTpeOyeTcs, TaK Kak Hallld MpaBWa aKTyaJlbHbI

BCeraa.
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ITepBoe MpaBUIIO 3aKITIOYAECTCA B CICAYIOIIEM: €CJIM CUMIITOM €I1l€ HE TPOBEPEH
(CTOUT 1O YMOJTYAHHUIO), TO HEOOXOUMO 3a7aTh COOTBETCTBYIOIIUM BOIIPOC MAIIUCHTY,
HCXOJI M3 OTBETa JaTh CUMIITOMY XapaKTEPHUCTUKY: OCCIIOKOUT WU HE OECIIOKOMT.
Ecam 6ecniokonT, TO BBIICHUTH HAacueT BTOPOCTEIICHHBIX CHMIITOMOB JUISl JTAHHOTO.
B o6mem ciaydae oHO Oymer cpabaThiBaTh IPU HCCICIOBAHUHM BCEX CHMIITOMOB,
KOTOPbIE€ MbI BBIJICTTUM KaK BaKHBIC JIJI TOCTAHOBKH JMarHo3a B OyayIiem.

Baxno! Kaxxpiii cuMnToM, MOAXOISIIUMN MO/ YCJIOBHE B JIEBOM 4acT, OyneT
cBsa3aH ¢ nepeMmeHHOM checked ¢ momompio koHcTpykiuu AS.checked<<, u sty
MIEPEMEHHYIO MBI TepefnaeM (YHKIIUU, KOTopas SBJSETCS MPaBOW YacThi0, BMECTE
C CCBUIKOM Ha MEXaHHW3M BBIBOJIA.

@Rule (AS.checked << Health (severity='mnpoepsaem'),salience=0 )
def checksymptom(self, checked) :

s = ('He OGecnokoutr' if ask (checked['symptom']+' '
+checked['treatment']) else 'Oecnoxoutr' )
self.modify( checked, severity = s )
if s == 'Gecnokour':
print (checked['symptom'],' - HeoOxOoOMMO MCCJIemOBaThH OoJiee
nonpoBHo ')

Bropoe npaBuio mo3BosIIeT HaM HE JeNaTh JUIIHIOW padoty. [Ipy Hanucanuu
KJIaCCOB MBI I'OBOPpHUJIM, YTO CHUMIITOMBI 6BIBaIOT I'IaBHBIC U BTOPOCTCIICHHBIC. Ecmm
IJIaBHBIM CUMIITOM OTCYTCTBYCT, TO CBA3aHHBIC C HUM BTOPOCTCIICHHLIC HEC Tpe6YIOT
ITPOBCPKH. HNmMmeHHO 2TO HAaM U HCO6XO)II/IMO OTMCTUTDH B XaPaKTCPUCTUKE CUMIITOMA.
HaanMep, CCJIK y NManucHTa HE oomut KHMBOT, TO IIPOBEPATbL CUMIITOM TOIIHOTBLI HE
NMECT CMBICIIA.

@Rule (Health (symptom = MATCH.devname, severity="'He
ecnokouTr'), Relation(main = MATCH.devname , minor =
MATCH.minor) ,AS.minorpart << Health (symptom = MATCH.minor,
severity= 'HeusBecTHO'), salience=10)

def markrelation(self, minorpart) :
self.modify (minorpart, severity = 'He OecnoxoutT' )
print ('lomarawm, ',minorpart['symptom'],' He
BecnoxouT. ")

Cnenyromiee mpaBWwIoO ONpeAessieT, KOorja HaM HYXXHO HCCIIeIOBaTh
BTOPOCTCIICHHBIC CUMIITOMBI: TJIABHBIM CUMIITOM — 6eCHOKOI/IT, a IIPpO BTOPOCTCIICHHBIC
noka HeT uHpOpMAallMM, TaK KaK O HUX TMalMeHTa eIle HEe CchpammBaid. Tak

IMpoucCxXoauT OT60p CHUMIITOMOB AJI1 UCCIICAOBaHUA N3 OCTaBIIINXCA.
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@Rule (Health (symptom = MATCH.devname, severity='06ecnokoutr'),

Relation(main = MATCH.devname , minor = MATCH.minor), NOT (
Health (symptom = MATCH.minor, severity= 'mnoxoe')),AS.minorpart <<
Health (symptom = MATCH.minor, severity= 'HeusBecTHO'), salience=5)
def markrelation(self,minorpart):
self.modify (minorpart, severity = 'mpoeepsem' )
print ('lpoBepsemelt cuMmnToMm:',minorpart['symptom'])

Tenepb HCO6XOI[I/IMO onpcacinTs CHUMIITOM, KOTOpI)IfI HMCCT HC APKO
BBIPAKCHHYIO KapTUHY IIPOTCKaHWA, BCIICACTBUC YCTO H€O6XOI[I/IMO JOITIOJIHUTEIIbHOC
HCCIICOOBAHUC. To ecTb OH caM OECIIOKOUT InalueHTa, a €ro IOJYNHECHHbBIC CUMIITOMBI
HET. Haan/IMep, roJIoBHas 00Jb €CTb, HO HCT I'OJIOBOKPYKCHHUSA, HO BEAb OTCYTCTBHC
MMOCJICAHCTO HC OTMCHSCT IICPBOTO0 CUMIITOMA.

@Rule (AS.badsymptom << Health (symptom = MATCH.devname,
severity='6ecnokoutr'),NOT (Relation(main = MATCH.devname, minor =
MATCH.minor), Health(symptom=MATCH.minor,severity=MATCH.severity),
TEST (lambda severity : severity in ('6Becnoxout',

'HeusBecTHO', 'poBepsem')) ), salience=1)
def isbadsymptom(self,badsymptom) :

print ('Bac OBecnoxowurt:',

badsymptom][ 'symptom'], 'HeobxoouMoO ZIOONOJIHUTEJIBHOE MCCJlemoBaHMe')

[IpoBepka CUMOTOMOB PaHO WM IMO3/IHO 3aKOHYUTCS, MO3TOMY HEOOXOIUMO

IMpaBHJIO, OIIPCACIIAIOICC, UTO UCCIICA0OBATh OOJIBIIIE HEYETO:

@Rule (NOT (Health (severity=MATCH.severity), TEST (lambda

severity : severity in ('HeusBecTHO', 'mpoBepsem'))), salience=10)

def allchecked(self,minorpart) :

print ('CuMOTOMEI INpPOBEpPeHH')

Hama OKCIICPTHAA CHUCTECMaA IoTOBa K HCIIOJB30BAHMIO. I[JI?I €C 3allyCKa MbI
co3gacM 00BEKT — IIannucHT, KOTOpBII)'I MpOXOAUT AUATrHOCTUKY 30POBL:A, IICPCBOAUM

€ro B Ha4aJIbHOE COCTOSIHUE, a 3aTE€M OTIPABIIIEM IIPOrPaMMY Ha BBINOJIHEHHE.

engine = HealthDiagnostic ()
engine.reset ()

engine.run ()

Takum 006pa3oM MbI TIOTYUUITU CIETYIOIINI KOJ:

from experta import *

def ask (question):
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return (True if input (question+' [ma/HeT]') == 'HeT' else
False)
class Health (Fact):
symptom = Field(str,default="'")
severity = Field(str,default="HeuszBecTHO')
treatment = Field(str,default="'nweusBecTHO"')
class Relation (Fact) :
main = Field(str,default="")
minor = Field(str,default="'")
class HealthDiagnostic (KnowledgeEngine) :
@DefFacts ()
def initial action(self):
yield
Health (symptom="'CamouyBcTBUe ', severity="'0ecnoxkoutr"')
yield Health (symptom='PaccTporcTeo XKT',
severity="HeusBecTHO',6 treatment = 'JcnowoThHBaeTe 60JM B 0OOJIACTU
XxmpoTa?')
yield Health (symptom='IlpobjyieMs C HOHxXaHuem',
severity="'HeusBecTHO',6 treatment = 'JrxaHMre sBaTPpyOHEHHOE?')
yield Health (symptom='Bojer B TOpPIE',
severity='Hem3sBecTHO', treatment = 'lcneTeBaeTe Oosiv B TOopJe?')
yield Health (symptom='TomnoBHas OoJib',

severity='HeuzBecTHO', treatment = 'VcHOeITEIBaeTe TOJIOBHYI OOJB?')

yield Health (symptom='TomHoTa', severity="'HeuszrectHo',

treatment = 'Bac TomHUT?')

yield Health (symptom='Hacmopk',6 severity="'nHeuzsecrtHo',
treatment = 'Hoc =BajsioxeH?')

yield Health (symptom="'Kamemns', severity="'HeussecTtHo',
treatment = 'Kamesnp OecnoxomuT?')

yield
Health (symptom="'TonoBokpyxeHue', severity="HeussecTtHo', treatment =

'VICTIEITEIBAEeTE T'OJIOBOKPYXeHMue? ')

yield Health (symptom='PBoTa', severity="'HeussecTHo',
treatment = 'Beula su peoTa?')
yield Health (symptom='O0O6mopok', severity="HeusBecrTHo',

treatment = 'llpucTynel oOMopoka Ovmm? ')

yield Relation (main='CamouyBcTBME',minor="'T'0JIOBHAaA

6oJib ')
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yield
Relation (main="'CamouyBcTBHUEe',minor="PaccrporcTeo XKT')

yield Relation (main='CamouyscTBMe', minor="IpobJeMs C
OeIxaHuem')

yield Relation (main='CamouyscTBMEe',minor="'Bosb B

TopJsie')

yield Relation (main='PaccTponCTBO
XKT', minor="'TomHoTa"')
yield Relation (main='"IlpobnueMsl C
neixaHmem', minor="'HacMmopk')
yield Relation (main='Bojap B TopJe',minor="'Kamesnsb')
yield Relation (main='TojnoBHasa

Bosip ', minor="'TosoBOKpyXeHMUe ")

yield Relation (main='TomHoTa',minor="'PBoTa')

yvield Relation (main='TojnoBokpyxeHue',minor="006mMopok")

@Rule (AS.checked << Health (severity='mnpoepaem'),
salience=0 )

def checksymptom(self, checked):

s = ('He OGecnokoutr' if ask (checked['symptom']+' '
+checked['treatment']) else 'Oecnoxkomutr' )
self.modify( checked, severity = s )
if s == 'OecnoxoutT':
print (checked['symptom'],' - HeoOxOoOMMO

ucciaenoraTs OoJjee nompoObHO')

@Rule (Health (symptom = MATCH.devname, severity="He
ecnokouT'), Relation (main = MATCH.devname , minor =
MATCH.minor) ,AS.minorpart << Health (symptom = MATCH.minor,
severity= 'HeusBecTHO'), salience=10)

def markrelation(self, minorpart):

self.modify( minorpart, severity = 'He Oecnoxout')
print ('Honarawn, ',minorpart|['symptom'], ' Toxe He
becnokouT. ")

@Rule (Health (symptom = MATCH.devname, severity="He
Becnokoutr'), Relation(main = MATCH.devname , minor =
MATCH.minor) ,AS.minorpart << Health (symptom = MATCH.minor,
severity= 'HeusBecTHO'), salience=10)

def markrelation(self, minorpart):

self.modify (minorpart, severity = 'wHe OecnoxoutT' )
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print ('lonaramwo, ',minorpart|['symptom'], ' He

becnokouT. ")

@Rule (Health (symptom =

MATCH.devname, severity='6ecnokxoutr'), Relation(main = MATCH.devname
, minor = MATCH.minor),NOT( Health (symptom = MATCH.minor,
severity= 'mnoxoe')),AS.minorpart << Health (symptom = MATCH.minor,
severity= 'HeusBecTHO'), salience=b))

def markrelation(self,minorpart):
self.modify (minorpart, severity = 'mnposepsem' )
print ('lpoBepsgeMbl CHUMITOM: ',minorpart['symptom'])
@Rule (AS.badsymptom << Health (symptom = MATCH.devname,
severity="'6ecnokoutr'),NOT (Relation(main = MATCH.devname, minor =
MATCH.minor) ,Health (symptom=MATCH.minor, severity=MATCH.severity),
TEST (lambda severity : severity in ('©Gecnoxkout', 'HeusBeCcTHO',
'mpoBepsgeMm'))), salience=1)
def isbadsymptom(self,badsymptom) :
print ('Bac 6ecnokowuT:',
badsymptom[ 'symptom'], 'HeobxoouMo IOINOJIHUTEJIbHOE MCCJiemoBaHMe')
@Rule (NOT (Health (severity=MATCH.severity), TEST (lambda
severity : severity in ('ueusmecTHO',6 'nmpoBepsem'))), salience=10)
def allchecked(self,minorpart) :
print ('CuMOTOME INpOBEepPeHH')
engine = HealthDiagnostic ()
engine.reset ()

engine.run ()

Pabota manHO# SKCIIEPTHON CUCTEMBI BRITJISIAUT CIASAYIOIIUM 00Pa3oM:
[lpoBepsaemet CcuMMIITOM: BoJjib B TOpJie

[lpoBepsaemet cuMIITOM: [IPOOJIEMEI C IbBIXaHMEM
[lpoBepsaemer cumMmnToM: PaccrpomcTao XKT
[lpopepsaemet cuMmnToM: I'ojloBHasa OOJIb

T'osloBHad 6OoJsib VCHOBEITHIBAETE T'OJIOBHYID OO0Jb? [ma/HeT] ma

T'ojlorHaga OOJIb — HeOOXOOMMO MCCJenoBaThb OoJjiee NOIOPOOHO

[lpoBepsgaeMBlll CHMMIITOM: I['OJIOBOKPYXEHME

T'OJIOBOKPYXEeHMe JVICHOETHBAEeTE TOJIOBOKPyXeHMe? [ma/HeT] Ia

T'omoBokpyXxeHME - HeoObXOomMMO  MCCJIenOoBaThb Bojee

IoOopoBHO

[lpoBepsgemer cuMnToM: OOMOPOK
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OBMmopok IlpucTymnel oBMopoka Ovn? [ma/HeT] ma

OBOMOPOK — HeOOXOOMMO MCCJIeloBaTb OoJjiee NOOPOOHO

Bac ceprpesHO OecnokouTr: OOMOPOK

PaccTpomcTBO XKKT VlcnelTEIBAETE Oosnm B obylacTum
xuBoTa? [ma/Her] nma

PaccrpomcTeo XKT -  HeoOXomMMO MCcCJenoBaThb 0OoJiee
onpoBOHO

[lpoBepsaemet cuMmrIToM: TowWHOTAa

TomHOoTa Bac TomHmMT? [ma/HeT] na

TowHOTa - HeOoOXOIOMMO MCCJlenoBaThb OoJjiee MNOOPOOHO

[l[poBepsgeMBlll CUMMIITOM: PBOTAa

PBoTa Brula Jiu pBoTa? [ma/HeT] HeT

[lpoBJieMbl C IOeIXaHmeMm JpXaHue 3aTpynHeHHoe? [ma/HeT] ma

[lpoBOJieMBl C IOBIXaHMEM - HeoOXOoIOMMO MCCcJlenopaThb 0OoJiee
IonpoBHO

[lpoBepsgemer cuMITOM: HacMopk

HacMmopk Hoc szasoxeH? [ma/HeT] 1ma

HacmMopk - HeOoOXOIOMMO MCCJemoBaTb OoJiee NOoOpoOHO

Bac ceprezsHO OecnokouT: HacMopk

Bojsib B TopJe MchowTeHBaeTe OonM B TopJje? [ma/HeT] ma

Bonp B TopJie - HeOOXOOMMO MCCJeNoBaThb OoJjiee NOOPOOHO

[lpoBepsemet cuMnToM: Kamesb

Kamenps Kawesp BecrnoxoutT? [ma/HeT] HeT
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NPUJIOKEHUSA
Ipunoxenue 1. Keiicbl mo ocHOBaM Kpuntorpagumn

Keiic 1. JIleTrHee myTemecTeue

Heab: HAYIUTHCS UCTIONIB30BATH MU PHI TEPECTAHOBKHU.

Coaep:xanue: onrcanue MpoOJIEMHON CUTYaIluU, TEOpETUIEeCKas HHpopMaIus
no Teme «lludper mnepecraHoBKW», BCIOMOTaTENbHBIC 3aJaHUs MO MmuUdpam
MEPECTaHOBKH.

TpeGoBaHusi K pelIeHUIO: U pPeaM3allK 3a/laHusl TPeOYIOTCS MaTepHUaIbl
B II€YaTHOM WM DJIEKTPOHHOM BHJIE, MOXHO BOCIOJIb30BaThCsl HAIWYUEM
KOMITbIOTEPOB/HOYTOYKOB.  [Iyis  BBITIOJIHEHUST  OCHOBHOTO  3aJIaHUSl  MOXHO
UCIIOJIb30BaTh DJIEKTPOHHYIO TaOJHUILY.

OTBeT JOMKEH conepX aTh 3amu(poBaHHOE WM paclIuPpOBaHHOE CIOBO
0 YCJIOBHIO 3aJjaHusl. Pelienus npuBoauTh HE HYKHO.

IIpeanonaraemoe BpeMsi BbINOJHEeHHs Keiica: 30 MUHYT B 3aBHCUMOCTH
OT YPOBHSI MOJATOTOBJIEHHOCTH U aKTUBHOCTU O0YYarOIIUXCS.

BcnomoraTenbHble yrpa)XHEHUsT HYXXKHBI JIJII OCBOEHHUSI aJIrOPUTMOB IHIU(POB
MEPECTAaHOBOK, WX BBIMOJHEHUE MOMOXKET O0OyJarolMMCsl PEIIUThL OCHOBHOE 3aJIaHUe
Keiica. 3a BBINOJHEHUE BCEro Kekca (OCHOBHOE M BCIOMOTaTEIbHBIC 3aJ1aHus)
HayucisieTcss S OaioB B COOTBETCTBHE C MCIOJB3YEMOW CHUCTEMOW OICHUBAHUS

B IIKOJIC.

1. Onucanue cUTyauM KeKlca u 3alaHue 1JIs BbIITOJTHEHUA

Curyanusi: cembsi AJKMCHI OTIIPABJISIACh B MYTELIECTBUE, HA3BAHUE KypopTa
poauTenn AJUCHI OCTaBUJIM B CEKpeTe, UTOOBI cenarh el croprpus. UToosr Amnuca
CIIy4aliHO He ycCIbllana Ha3BaHUe, POJUTENIN PEIIUIM €ro 3aiudpoBaTh.

3apmanue: 11 TOro, 4roObl AJlMca He Jorajajach O Ha3BaHUU KypopTa,

poauTCiin SaHII/I(prBaJ'II/I €ro ¢ IOMomkbro mmbpa IICPCCTaHOBKH.

3 4 5 6

Onu 3ammudpoBanu nanHoe HazBanue 18 pas. 3ammdpoBaHHOE Ha3BaHUE
KypopTa BBIMJISLAUT cieayromnmm oopazom: MbJIAAT

VY3HaliTe Ha3BaHUE KypopTa.
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2. Teopernueckas wuHpopmanuss no rteme «lIndpsr nepecraHoBKmW».
HIngpsl nepecTaHOBKY M UX NPUMeEPbI

AJropuTM JTaHHOTO BUAA MM(POBaHUS MOJIpa3yMeBaeT Mo cO00 N3MEHEHHE
IIOPSI/IKA CIIEOBAHUS DJIEMEHTOB UCXOAHOTO OTKPBITOrO TEKCTA, IIPU TOM HE U3MEHSI
UX CaMUX.

Ionpo6yem 3ammdposath cioBo TAWMHA ¢ momompio mpocToro mwudpa
nepectaHoBkU. [IpoHymepyem kaxayro OyKBYy 3TOrO CJIOBa.

T A " H
1 2 3 4 5

YcnoBumcs, uto OykBa moa HomepoMm | mepeiier Ha MecTo 4, MOA HOMEPOM

2 —Ha MecTo 3, 3—1, 455, 5-2.

[Tonyyaem:
T 1 H
1 2 3 4 5

OcyiecTBUM Nepexo/] K HOBBIM MecTaM OyKB (depe3 «’» 0003HayaeTcst HoMep

OYKBBI B HOBOM CJIOBE).
4 3 1’ 5 2
[ToctaBuM OyKBBI Ha HOBBIE MECTa B MOPSAIKE BO3PACTAHMUSI.
I 2 3 4’ 5
1 A A T H

MAATH — 3amm¢poBaHHOE ¢ OMOLIEO IHppa nepectanoBkn cioso TAMHA.

3anuiieM ycjIoBHE HalIeH MepecTaHOBKH B Oosiee yJOOHOM BHJE, YEM IPOCTOE
nepeuncnenue. Ilycte Hame ycnmoBue Oyner Tabmuied U3 JBYX CTpPOK, TIJIe
B BEpXHEH CTpPOKE MBI 3alMIIEM IIOpAAKOBEIE HoMepa Oyke ciosa TAMHA,
a BO BTOPOM — HOMEP MECTa, Ha KOTOpOoe OyKBa MO/ OMpeIeIeHHBIM HOMEPOM JTOJIKHA
nepeT B MUQPPOTEKCTE B COOTBETCTBUMU ¢ ycioBueM. (bykBa mon HomepoMm 1
nepeiaeT Ha Mecto 4, Mo HoMepoM 2 — Ha MecTo 3, 3—1, 4—5, 5-52.))

[Tonyunm:
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B 06IHGM BUJIC 3alluCaTb IHI/I(l)p IICPCCTAHOBKU IJIsI OTKPBITOI'O COO6HICHI/IH

JJINHBI N 6y,ueT BBIIVAACTE TaKUM 06pa30M:

1 2 . n
(i1 ip - in)'

rae i — HOMEp MecTra Mmu(poTeKkcTa, Ha KOTOpPOe IMonajaeT nepsBas OykBa
Opyu 3aJaHHOM MpeoOpa3oBaHUM, I, — HOMEp MecTa MIM(PPOTEKCTa, Ha KOTOpas
nomnajaaer Bropas OykBa U T. 1. B BepxHeMm psy CTOST MOPSIKOBbIE HOMEpa OYKB
HCXOJHOTO COOOIIIEHHUS, B HIPKHEM — YKcia OT | 10 n B MPOU3BOJILHOM MOPSIIKE.

JemmdpoBanue npu 3HAHUKU TAOIUIIbI MIH(pa NEPECTAHOBKU OCYIIECTBISETCS
oueHb mpocrto. I[lompobyem pacmmdpoBars coobumenne OAKII ¢ momomibio
MEePECTaHOBKH, ONMKMCAHHOM BHIIIIE.

MpI1 3HaeM, 4yTo OyKBa, OKa3aBIIasICs HA IEPBOM MeCTe B MIU(PTEKCTE, CTOsIIA
B OTKPBITOM COOOILIEHUU Ha TPETHEM MECTe, OyKBa Ha BTOPOM MECTE CTOsJIa Ha MSATOM

U T. 1. 3anuiieM oopaTHoe nmpeoOpa3oBaHUeE:

Gs21a

r7iIe B BEPXHEM psAy yKaKeM HoMmepa MecT OyKB B MHU(POTEKCTEe, a B HUKHEM —
B OTKPBITOM COOOIIICHHH.

[Tonyuuwm cioso [IKOJIA.

MoXHO 3aMeTUTh, UTO IIH(PPHI MPOCTOW TIEPECTAHOBKH  HEYIOOHBI

IPU IOCTATOYHO OOJIBILIOM N.

3. BcnomoraresbHble 3axa4u 110 Teme «lugpol nepectanoBKm»

1. 3ammdpyiite cnoBo MACHITAB ¢ nomotipio JaHHBIX IEPECTAHOBOK

(64357152

2. lemmdpyiite coodmenne PEUXTE, 3Hast wugpyrowyro nepectaHoBKY

Gsisa2

3. Pacumudpyiite nanueie anarpammbl JKEEJIBHUUW. Halinute u 3anummre

U PYIOLLYIO TEPECTAHOBKY, 0 KOTOPOH OHM ObUTHA MPEO0Opa30BaAHBI.
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Keiic 2. CexkpeTHbIi HHIPEAHEHT

Heab: HAYYUTHCSA UCIIONB30BATh MU PHI IEPECTAHOBKHU.

Coaep:xanue: onvcanue npoOJIEMHON CUTYyalluy, TeOpeTUYecKas HHPpopMalus
no teme «lludpel nepecTraHOBKW», BCHOMOraTelbHbIE 3aJaHusl MO MmHUdpam
NIEPECTaHOBKH, TPEOOBAHUS K PEUICHUIO.

TpeGoBaHusi K pelIeHUIO: U PeaM3allK 33JlaHus TPeOyIOTCS MaTepHaibl
B II€YaTHOM WM DJIEKTPOHHOM BHJIE, MOXHO BOCIIOJIb30BaThCsl HAIWYUEM
KOMITbIOTEPOB/HOYTOYKOB.  [IJiss  BBINOJIHEHHWSI OCHOBHOTO  33J[aHUS  MOXHO
UCIOJIb30BaTh JIEKTPOHHYIO TaOJHILy.

OTBeT HOMKEH coAepKaTh 3amupOBaHHOE WM pPacIIU(POBAHHOE CIIOBO
10 YCJIOBHIO 3aJaHusl. Pelenrs npuBoAUTs HE HYXKHO.

IIpennosaraemoe Bpemsi BbINOJIHeHMs1 Keiica: 30 MUHYT B 3aBUCHMOCTHU
OT YPOBHS IMOATOTOBJIEHHOCTH U aKTUBHOCTH 00YyYarOLIUXCSl.

BcenoMorarenbHble  ynpaXXHEHHs HYKHbBI JJIi OCBOEHHS aJIFOPUTMOB IIH(POB
MIEPECTAHOBOK, X BBINIOJHEHHUE MOMOXKET OOYYarOUIMMCS PELIUTh OCHOBHOE 3aJlaHUE
Keiica. 3a BBIIOJHEHUE BCEro Kedca (OCHOBHOE UM BCIOMOTraTeNIbHbIE 3aJaHus)
HauuclsgeTcss 5 0auioB, B COOTBETCTBHH C MCHOJB3YEMOM B IIKOJE CHCTEMOM

OO CHHUBAHMAI.

1. Onucanue cUTyalMu Keica v 3aJaHue /151 BHINIOJTHEHUS

Curyammsa: Mama u Ong y4yacTBYIOT B KYJMHAapHOM KOHKYpPCE B OJHOM
komanzae. Kaxmas komaHaa JODKHA M3TOTOBUTH MO 10 MHUPOXKKOB € sOJIOKAMU
(ma kaxpgoro uieHa xiwopu). [IpuroroBneHue OO0 BCeX KOMaHJ MPOU3BOAUTCS
B OfHOM nomemeHnd. Mama u OJii JOrOBOPHJIMCH HM3TOTOBUTH MO 5 MHUPOXKKOB
Kaxgas. Y Mamm ecte peuent ¢ J00aBIEHUEM CEKPETHOTO MHIPEAMEHTA, KOTOPBIHA
n00aBIsIeT MUPOKKAM M3BICKAaHHBINA BKYC U 3amax. YToObl 00 MHTpeIMeHTE HUKTO He
y3Hai1, Mama u Ons pelmin 3aCeKpeTUuTh €ro Ha3BaHue.

3aganme: yTOOBI HUKTO HE Jorajaics o0 MHrpeaueHnte, Mama 3amudpoBaia
€ro Ha3BaHHE C MOMOIIbIO MK (pa NePECTaHOBKHU:

(123456?8)
45762831

Ona 3amudpoBana JaHHOE Ha3BaHUE OMH pa3, a 3aTeM ene 82 pasza. 3amuppoBaHHOE
Ha3BaHHME MHTPEANCHTA BRITVIIUT ciaenyromum oopazom: [JAOMAHPK

ITomoruTe One BRIACHUTH Ha3BaHHUE HHI'PCAUCHTA.
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2. Teopernueckas wuHpopmanuss no rteme «lIndpsr nepecraHoBKmW».
HIngpsl nepecTaHOBKYU M UX PUMeEPbI

AJNTOPUTM JAaHHOTO BHJIA MM(PPOBAHUA MOIPa3yMEBAET MOl COO0M M3MEHEHUE
MOpsiIKa CJICOBAHUs BJIEMEHTOB HMCXOJHOTO OTKPBITOIO TEKCTa, IMPU OTOM, HE

U3MEHSS UX CAMHUX.
Ionpo6yem 3ammdpoath cioBo TAWMHA ¢ momompio mpocToro mwudpa
nepecTaHoBKH. [I[poHyMepyeM Kaxayro OyKBY 3TOTO CIIOBA.
T A 1 H
1 2 3 4 5

YcnoBumces, uto OykBa moa HomepoMm | mepeilger Ha MecTo 4, 1MojJ HOMEpPOM

2 —Ha MmecTo 3, 3—1, 455, 552,

ITomyyaewm:
T A 1 H
1 2 3 4 3)

OcyiiecTBUM TIEpeX0/] K HOBBIM MecTaM OyKB (uepe3 «’» 0003HaYaeTcsi HoMep

OYKBBI B HOBOM CJIOBE).
4 2 3 b 1 9 5 2 2 2
ITocTaBuM OYKBBEI Ha HOBBIC MECTa B MOPSJIKE BO3pPACTAHMS.
1 bl 2 b 3 b 4 b 5 bl

(9]

n A A T H

MAATH — 3ammgpoBaHHOE ¢ TOMOIIBIO IH(ppa nepectanoBku cioso TATHA.
3anuiieM ycjaoBHE HalEH NepecTaHOBKH B Oosiee yJOOHOM BHJIE, YEM IIPOCTOE
nepeuncienue. [lycte Hame yciaoBue Oyzaer TaOmuIE ¢ AByMs CTpOKamH, IJie
B BepXHEil CTpOKe MBI 3alMIIEeM MOpSIKOBblE HoMepa Oyks ciosa TAMHA, a
BO BTOPOH — HOMEP MECTa, Ha KOTOpbIe OyKBa MOJ| ONpPeIeIEHHBIM HOMEPOM JIOJKHA
nepeT B MMUQPPOTEKCTE B COOTBETCTBUU ¢ ycioBueM. (bykBa mon HomepoMm 1

nepeiger Ha Mecto 4, moa HomepoM 2 —3, 3—1, 45, 5—2.) [lonyuum:

57152

B ob6mem Buae 3amucath mu@p MEepecTaHOBKU I OTKPHITOTO COOOIICHUS
JUTMHBI 11 Oy/I€T BBITJISIIETh TAKUM 00Pa3oM:
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il i2 i’TL )

rze i; —HOMep MecTa MHU(PTEKCTa, Ha KOTOPOE MONaAaeT neppast OykBa pH 3aJaHHOM
npeoOpa3oBaHuy, i, — HOMEP MecTa MHUPPTEKCTa, HA KOTOpasi onagaeT BTopas OykBa
U T. 1. B BepxHeM psiy CTOSAT MOPSAIKOBbIE HOMEpa OYKB MCXOJHOTO COOOIIECHHS,
B H)KHEM — YKcia OT 1 A0 1 B MPOM3BOIBHOM MOPSIKE.

JemmdpoBanre npyu 3HAHUM TAOIULIBI MIK(pa MEepEeCTaHOBKU OCYILECTBIISIETCS
oueHb mpocto. [lompobyem pacmmdpoBars coobmenne OAKIIJI ¢ momorisio
NEePECTaHOBKH, ONMMCAHHOM BHIIIIE.

Mgl 3HaeM, 4TO OyKBa, OKa3aBIIAsCs HA IIEPBOM MECTE B IIU(PPOTEKCTE, CTOsAIA
B OTKPBITOM COOOILEHUH Ha TPEThEM MecTe, OyKBa, CTOsSIIAas Ha BTOPOM MECTE, —

CTOsJIa HA ITATOM MU T. 1. 3anumieM 06paTHOC Hp606pa30BaHI/IC:

G521 4

I7le B BEPXHEM psy yKaKeM HoMmepa MecT OyKB B IIM(POTEKCTE, a B HUKHEM —
B OTKPBITOM COOOIIICHHH.

[Honmyuum cioso [IKOJIA.

MoxHO 3aMeTuTh, 4YTO MWHUEGPHI TMPOCTOM TMEPECTAHOBKH  HEYHAOOHBI

IPU I0CTATOYHO OOJIBILIOM N.

3. BcnomorareabHble 3a1a4u o Teme «Indpsl nepecranoBkm»

1. 3ammudpyiite cnoo 3AJ[YMKA ¢ momMoIpio TaHHBIX IEPECTAHOBOK.

(64357152

2. lemmdpyiite coodmenne HBIBHAA, 3nas wugpyrowyro nepectaHoBKY.

Gsisa2

3. Pacmmudpyiite nanusie anarpammsl JIT300O0.

OT1BeTHI K KelcaM

Keiic 1. OcnoBnoe 3amanue — MAJIBTA: 1) AUICBMTA; 2) PEUXTE;
3) ABMJKEHUE.

Ketic 2. OcHoBroe 3amanne — KAPJJAMOH: 1) KYJIASMA; 2) BAHAHBI;
3) 30JI0TO.

186



Ipunoxenue 2. Keiicbl 10 cONMATBHON HHKEHEPUH

Hcnonbp3oBanne HMH(POPMALMOHHBIX CHUCTEM BO BCeX cdepax COBPEMEHHOM
KU3HU TOMHMO IPEUMYILIECTB, MOBJICKIM 3a COOOW NOSIBIEHUE OOMNBIIOrO psnia
cneruuyeckux mnpoodseM. OgHOM W3 TakuX MNpoOJieM SBISETCS HEOOXOIUMOCTh
obecnieueHust d(PPEKTUBHON 3alIUTHl MHPOPMALMU, KOTOpas OOYCJIOBIIEHA POCTOM
MPABOHAPYILIEHUM, CBA3aHHBIX C KPakKaMH W HEMPABOMEPHBIM JOCTYIOM K JaHHBIM
NOCPEACTBOM  HapylmleHWs  JTHYECKMX  HOpM.  MHOXECTBO  CIOCOOOB,
IICUXOJIOTMYECKUX U COLIMAIBHBIX MPUEMOB, METOAOB M TEXHOJIOTMM, TPUMEHAEMBIX
KOMITBIOTEPHBIMUA ~ 3JIOYMBIIUICHHUKAaMH,  KOTOPbIE  TO3BOJSIIOT  IOJYYUTh
KOHQUACHINATIBHYIO HH()OPMALINIO, Ha3bIBACTCS COYUATLHASL UHHCEHEPUS.

ConuanbHas WHXXEHEPHUS 3aHUMAETCS TEM, YTO C IOMOIUBK BO3JAEHCTBUSA
Ha JIMYHOCTb, IPOUCXOIUT HAPYIIEHUE dTUUECKHX HOPM B MH(POPMALIMOHHOU cdepe.
OTO NPUBOAMT K TOMY, UTO Hapylmaercs MH()OPMALIMOHHOE MPABO M, KaK CJIEJICTBUE,
BO3HUKAET yrpo3a HHPOPMALMOHHON Oe30macHOCTH. BO3HHUKAIOT MpOOJIEMBI B 3a1IUTE
WHTEPECOB JIMYHOCTU W opranu3auuil. [locie oOCyXkAeHUS OCHOBHBIX MOHSTUN
10 TEME C OIIOPOI Ha HOPMATHUBHBIE NTPABOBBIE TOKYMEHTHI LIETIECO00Pa3HO pa300paTh
MPOOJIEMHBIE CUTYAIIMU U CIOCOOBI MX pa3pelleHus, KOTOpble Hanbosee aKTyalbHbI
B TEKYILIUN MEpHUOJ BPEMEHHU, TAK)K€ MCIHOJb3Yys MpaBoBYIO 0a3y. IMeHHO 11 3TUX
1ene OblT pa3paboTaH DIIEKTPOHHBIM PEecypc B BHJIE KEHCOB, KOTOPBIM MOXKHO
UCTOJb30BaTh Ha  YpOKax HMH(POPMATUKH, OH pacCHOJOXEH Ha  caiire:
https://case.kocheshkoff.ru/

Y4uTenb MOXET HCIOJB30BaTh KEHCHI ABYMsI CIIOCOOAMH: KakK 3JIEKTPOHHBIH

pecypc Ha ypoKe WJIM IeYaTHbIE MaTepuaisl A1 o0cyxaeHus. [ BToporo crnocoba
IIPUBOJATCS CLIEHAPUU KEHCOB. /{7151 co31aHus IpeayiaracMbIX HHTEPAKTUBHBIX KEHCOB
UCIOJIb30BAIIOCH MPOrpaMMHOE obecriedeHue 1Spring Suite, 3aperucTpUpOBaHHOE
B €JUHOM pEECTPE POCCUHCKHMX IIPOrpamMM Ul DJIEKTPOHHBIX BBIYHCIUTEIBHBIX
MalIvH U 6a3 AaHHbIX. BbuT Hcnonb30BaH (opMaT AMATIOrOBOro TpEeHaXepa, KOTOPbIN
NO3BOJISIET MPEAYCMOTPETh PA3IMYHbIE HCXOIbl COOBITMH Onarofaps CO3aHUIO
HECKOJIbKMX BETBEH Juanora B 3aBUCUMOCTHU OT BIOpaHHOT 0 BapuaHTa oTBeTa. Kpome
CO3/IaHMS THAJIOTOBBIX TPEHAXKEPOB JAHHBIM KOHCTPYKTOP MOXHO MCIIOJIb30BaTh U
NpU CO3JIJaHUHU TECTOB, OIPOCOB, KYpPCOB, BHUJAEONEKUM Ha ocHoBe PowerPoint.
[Iporpamma iSpring Suite coOnep>KUT BCTPOEHHYIO0 OMOJIMOTEKY KOHTEHTA, U3 KOTOPOH
MOXHO BBIOpaTh MEpPCOHaXka JJIs JUAJIOrOBOI0 TPEHa)xepa W ClieHy. Takke B 3TOU

MPOrpaMMe MOYKHO 3arpy3UTh 03BYUKY I PEIUIMK T'epOEB.
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https://case.kocheshkoff.ru/

Takoit ¢dopmar pabOTBHl CO CTapIICKIACCHUKAMM IT03BOJIUT PEaJIn30BaTh
npeaMeTHbIe pe3ysbTaThl Pabodelt mporpamMMbl cpelHero oOImero oo0pa3oBaHUS
o uHGOpMaTHUKe.

br10 pazpaboraHo maTh KecoB B (hopMaTe JUATOTOBOTO TpEeHaXKepa:

Keiic 1. «Pa3ouapoBanue 1151 MIOMOTOIHKAY.

Keiic 2. «IIpomomxkaii B TOM ke mayxe!»

Keiic 3. «®elKOBBIN TPEeUIUHTY.

Ketic 4. «Takoit ooOmanuuBbeii 900.

Keiic 5. «KoMIbIOTEpHBIN MacTepy.

Keiic 1. PazouapoBanue 1Jisl IONOr 0JIMKA

JlaHHBIN Keic HampaBiieH Ha (POPMHUpPOBAHHUE MOHATHH «(PUITUHTOBBIM CaWT,
«(ummHTOBAs CCHIIKA», a TaKkKe Ha (OPMHUPOBAHUE YMEHHUS BBIABIATH UX C YUETOM
M3JI0KEHHBIX B KeliCe MPU3HAKOB.

[Ipu pabote ¢ AUaIOroBBIM TPEHAKEPOM MOKHO MPEIIIOKUTH 00yUarOITUMCS
CaMOCTOSITEIbHO ChOPMYIMPOBATH OMPEACIICHUS, pacCMaTpUBacMble B Kelce,
MPU3HAKK (PUIIIMHTOBOrO caiiTa M 3amucaTh UX B TETpajb. Takke MpeioKUTh CBOU
crocoObl BbIsiBIEHUA (pumuHTra. [Ipr 00CYyXIeHUU NPETIOKEHHON CUTYallu MOXHO
PacCMOTpPETh APYrue CrnocoObl MOJyYeHHUsI OT MOICHHUKA (PUITUHTOBOM CCHUIKH U
CIOCOOBI 3aIUTHI, OOCYUTH C 00YJAIOIIUMUCS IO aJId JIU OHU B CXOXKHE CUTYAIlUU.

1. MpeaucaoBue. [IpeacraBere cede, YTO BBl — YCHEIIHBINA IOPUCT, MAFOIIHIMA
KOHCYyJbTallud B cdepe HH(POpMaMOHHON O€30MacHOCTH, M HPSIMO celyac BaMm
ITOCTYIIWJI OYEPEAHON 3BOHOK.

2. leBymika. 3npasctByite! Ilpomry, mnoxkamyiicra, momorute MHe!
S coBepilieHHO HE 3HAI0, YTO MHE JIeJIaTh!

3. FOpucr. 3napaBctByiiTe! JlaBaiite mnompoOyeM pa3o0paThCs ¢ Balleu
npoOiemoii. Pacckakute moapoOHee, 4TO MPOU3OIILIO.

4. lesymika. [lonnmaere, 1e10 B TOM, YTO 51 JJaBHO XOTeJla OOHOBUTH CBOM
rapnepo6. Ceituac u3-3a OOJIBIIMX TpaT B CBSI3U C IMOATOTOBKOM K HOBOTOJHUM
npa3HUKaM 51 OTJOXKWJIA 3TOT BOMPOC, HO s HE MOTIJIa YIYCTUTh BO3MOKHOCTH
3aKYMUTHCS HOBBIMHM BEIlaMHU, BeIb HE MOBEPUTE, MHE Ha DJICKTPOHHYIO MOUTY
MPUIILIO MUCHMO OT MOETO JIIOOUMOro caiTa «Jlamoaa» o ToM, 4To ceiluac AeicTByeT
akuusi: «IIpu mokymnke Tpex Bemen ckuaka 25%», v 51, KOHEUHO K€, He MOTJIa YITYCTUTh

Takou manc. S 1onro BeIOMpaia U B UTOTe 3aKa3aia cede mapy KopTouek U IiaThe.
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Korpaa s Bce omaTuiia, ¢ MOei KapThl CHSUTH O0JIbIIIEe TPEOyeMOM CyMMBbL. 3HAUUTEIBHO
oonpiie! S B Henoymenun! KpoMe Toro, MHE HE MPUIIIO HUKAKOTO TOATBEPXKACHUS
3aKa3a, Kak 3To Ob10 Beernma! Iloackaxkure, 4To MHE JeaTh?!

5. IOpucr. Kakyto cymmy crivcanu ¢ Baueil KapTbi?

6. Opuct. BBl ckaszamy, 9TO MHCHhMO TPHILIO HA JJICKTPOHHYIO TIOUTY.
IIpoBepbTe mOXKaNyHCTa aapec OTIPABUTENS, OT KOro MPUIUIO MOUCBMO, U
IIPOAUKTYUTE €rO.

7. IOpuct. Bbl ckazanu, 4To 3TO Balll JIIOOMMBIN Mara3uH. YacTo Jid Bl JienaeTe
TaM MOKYIKHU?

8. deBymka. C xaptbl ciucanu 20 ThICSY, XOTA 3aKa3 MPU 3TOM ObUT TPUMEPHO
Ha 12 ThICAY.

9. leBymka. sale@larnoda.ru X-mm, KaxkeTcs, B ajapece cairta OImMbOka —

Hanucano «JlapHoga», a e «Jlamozma», HO B IEpBBIN pa3 51 ATOTO HE 3aMeTUJIA.

10. JeBymika. [la, s mMojab3ylOCh 3TUM Mara3uHOM YK€ OOJbIlie JBYX JIET.
[Tocnennwuii pa3 s 3aKa3piBaja BEIIU TPU MeCsa Ha3al.

11. FOpuct. Bo3MoxHO, 3TO ommbOKka caidta JUO0 OAHKOBCKOW CHCTEMBI.
[TonpoOyiiTe Ha caifte HaliTu pasnen «KOHTaKTbD» M CBSIKUTECH C MPEACTABUTEIIEM
MarasuHa JJisl YTOUHEHUS IeTallel POU30IIEAIIETO.

12. FOpucrt. IIpoBepbTe, mokanyiicta, BHUMATEIBHO, TIPH MIEPEXOIE MO CCHUIKE
U3 MUChMa, KaKO! ajjpec caifTa 0ToOpaxkaeTcsi B aJpeCHON CTpOKe?

13. FOpuct. S nymaro, 4To BaM M paHee MPUXOIWIN MUChMa C PACCHUIKON
oT 3Toro MarasuHa. CpaBHHTE, MOXKAJIyiCTa, aapeca OTHPABUTEIEH IOCIEIHETO
NMCbMa U MOJTY4YEHHBIX paHee, HallpUMEP HECKOJIbKO MECALIEB Ha3a/l.

14. leBymika. Bbl 3HaeTe, s1 HE MOy HallTH Ha CaiiTe pa3fell ¢ KOHTAKTaMH,
XOTS Y>K€ BCE IPOCMOTPENA, HO 1 TOYHO TOMHIO, YTO PAHBILIE OH OBbLI.

15. JeBymka. Tak, st Buxy anpec lannoda.ru. Kak Takoe Morio mpou3ouTu?

16. leeymika. Jla, s Hama ¢OHCAMO TOJIYTOJOBOM JTaBHOCTH, ajpeca

JCHCTBUTENIFHO pa3iuyaroTcs. B mocnennem muceMme azapec sale@larnoda.ru, a

B paHHeM nuchMe anapec sale@lamoda.ru.

17. FOpucr. Cxopee Bcero, Bbl MNONaIM Ha (UIIMHTOBYIO pAaCChUIKY U
MPOU3BEII OIJIaTy Ha (PUITMHTOBOM caiiTe. DTO 3HAYUT, YTO JAHHBIC BAIllCd KapThI
Nonajii B pyKHu 3JI0YMBIIIJIEHHUKOB. B camble kpaTuaiiiiime CpoKku MO3BOHUTE B OaHK

1 3a0JI0KHpYITE KapTy, C KOTOPOU ObLIa MPOU3BE/ICHA OIIATA.
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18. FOpucr. K coxanenuto, Bbl HE €IUHCTBEHHBIM YEJIOBEK, KTO CTOJKHYJICS
c Takol mpoOnemoil. OUIIMHTOBBIE pACCBUIKA M CalThl celdyac OYeHb
pacrpocTpaHeHbl. DTHUM METOJOM COLMAJIbHOW HMH)KEHEPUM AKTHUBHO IOJIb3YETCs
00JIbIII0€ KOJTMYECTBO MOIIEHHUKOB.

19. Opuct. Bbl MoxeTe o0OpaTHTbCS K HOTapuycy 3a HOTapHAIbHBIM
o0ecreyeHnueM J0Ka3aTeNIbCTB CYIIECTBOBAHUA ATOro caiita B MHTepHere. Takxke He
JMIITHUM OYZIET CaMOCTOSITENILHO CAENaTh CKPUHILIOTHI CTPAHULL ATOTO CalTa, BKIKOYas
CTpaHMIly KOHTAKTOB, €Clii OHa uMeeTcs. Eciau MOIIEHHUK H3BECTE€H, TO MOXHO
MoJaTh HCKOBOE 3asfBJIEHWE O B3BICKAHMM HEOCHOBATENBbHOTO OOOTraIieHHs
B 3aBUCUMOCTH OT CyMMBbI B MupoBoi wim paiioHHbii cya (I'K PO ct. 11.02).

20. IOpucr. Bropens OynbTe BHUMATENbHBI: MPH MOJYYEHUU TMOAOOHBIX
pacceuiok o CMC, Ha 3JEKTPOHHYIO MOYTY, COLMAJIbHBIE CETHU, MECCEHIKEphI
oOparaiite BHUIMaHHe Ha aJpecC OTIPAaBUTENS, €r0 UMsl, IPUKPEIUICHHBIE K MUChMY
CCBUIKH U JOKYMEHTBI, FpaMMaTH4YecKue, ophorpapuieckie u Tu3aiiHepCKUe OMUOKN
Ha calTax, HaJIMYUE CTPAHUIIbI KOHTAaKTOB, OTCYTCTBHE TIOJIb30BATEIBCKUX
COIVIALIEHUM, TPOBEPHTE, YTO MOAKIIOYEHUE K CANTy 3alIUIIEHO — HMCIOJb3YyeTCs
npotokoJ coequHenus https:// (ykaswsiBaercs B Hawasie ajpecHON cTpokH). Bce atu
IpPU3HAKKH MOTYT CBUACTEIHCTBOBATH O TOM, UTO CAMT SBISETCS (UIMHHTOBBIM, U
CO3/IaH MOIIEHHUKAMU [JIsl TIOJYYCHHS BallMX JMYHBIX JaHHBIX, B TOM YHCIE
TJIATEKHBIX (JaHHBIX OAHKOBCKHUX KapT U CUETOB).

21. leBymka. Crnacu0o Oosbiiioe 3a moApoOHYI0 KoHCynbTaruio! Temnepps s
Oyny BHUMaTrelbHEE M cedldac ke 3a0JIOKMPYI0 KapTy W OOpalmrych K HOTapHYCy.
Jlo cBuanus!

22. FOpucrt. Jlo cBumpanus!

Keiic 2. IIpogomn:kaii B ToM ke qyxe!

JlanHbIil Kelic HampaBiieH Ha (POpPMHpPOBAHUE TOHATHS «KHOEpOYUIMHTY, a
Takke Ha (hOpMUPOBaHUE YMEHUsSl BECTH ce0sl B cxoxell cutyauuu. Hecmorpst Ha To
4TO 00 y4arouIrecs TOJKHbI 3HAKOMUTBCS ¢ TUM TEPMUHOM €I11€ B OCHOBHOM IIKOJIE,
B CTApIIEH IIKOJIE CTOUT BHOBb BO3BPATUTHCA K ITOMY IOHATHUIO. JTO CBSI3aHO C TEM,
YTO IIKOJIbHUKHU JOJDKHBI 3HATh U YMETh NMPABUJIILHO C€0sl BECTU MPH CTOJKHOBEHUU
¢ kubepOysiepom, KOTopbIxX ceituac B UnTepHeTe orpoMHoe konnuectBo. Kpome Toro,
€CIIM CHUTyalusi HE OrpaHUYMBAETCS pPa30BBIMU OCKOPOJICHMSIMH, a TMepepacTaer
B yIpO3bl, NIPECIECA0BAHNE, TO B CTAPLIEH LIKOJIE TOYHO CTOMT FOBOPUTH O NPABOBOU
COCTaBJISIIOILIEN BOITPOCA.
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[Ipu pabore ¢ AMATOrOBBIM TPEHAXKEPOM CJIEAYET OOCYIUTh CAMO IOHSTHE
«KHOEpOyYIIIUHI»: YTO OHO B ceO0sl BKIIOYAET, BBIPAOOTaTh NPAaBUIBHYIO MOJEINb
NOBEJEHUS MpPU  CTOJKHOBEHMHM C  OOMAYMKOM. MOXHO  OCYIIECTBUTH
CaMOCTOSATEIbHBINA MOMCK MHPOPMAILIMK O MEpax HaKa3aHUs B HOPMATUBHO -IIPABOBBIX
aKTax, peryJupyrOIINX Pa3InYHbIe aCIEKThI MOHATHS «KUOepOymuHr». Takke CTOUT
o0CyIUTh C OOy4aroUIMMHUCA MX JIMYHBIA ONBIT — CTaJIKUBAJIUCh JIM OHU
¢ KuOEepOYJIJTMHTOM B CBOM aJIpecC WJIU aJpec CBOMX 3HAKOMBIX.

1. IpeaucaoBue. Bam nuier apyr, KOTOPbIA *KUBET B IPYrOM TOpOJie, U BBI
C HUM peryisipHo oOuiaerech B lIHTepHere.

2. JIpyr. [Ipuser. Tbl 5x€ 3HaeIIb, YTO 5 JABHO MHTEpPECYOCh ucropueir XX B.,
3HAK0 MHOT'O HENOMYJIIPHBIX U MHTEpECHBIX (pakToB. HenaBHO s pemint co3aaTrh CBOU
YouTube-kaHan ¥ moJaenuTbesi STOH WHPOPMAIHE ¢ TAKUMH K€ YBICKAFOIMMHUCS
HCTOpHEN JMIOABMU. S y’Ke€ BBUIOKHUI HECKOJIBKO BHIEO Ha KaHai. Kcrartu, momosxe
CKHHY CCBUIKY — MOAIUIINCH U NOCMOTPH, HAJEI0Ch, Te€O€ MOHpaBUTca. B memnom aena
UIyT XOpouo — y MeHs yxke 0koio 1000 moanucymkos, s QyMaro, 4TO 3a MECSI ATO
OoTIM4HbINA pe3ynbrar! Ho, He Bce UIIEeT Tak IaJIKo, KaK XOTEJIOCh OBlI. ..

3. Bl IIpuser! OtnuyHO, 51 7aBHO TeOe TOBOPHIL, YTO TeOe HYKHO MOACTUTHCS
CBOMMH Haxoakamu ¢ apyrumu! KpyTo, 4To Tl pemmi 3Tum Beepbes 3aHAThesa. 1000
MOAMUCYUKOB — OTJIMYHOE Hayajo, Aymaro Aaiblie Oyner euie Oonbie. Thl ckazal,
YTO BCE HE TaK r1ajiko. Yto ciydunsiocs?

4. Ipyr. B nmocnenHee Bpems s 3aMETWJ, YTO IOJ KaKIbIM BHJIEO Hadyalld
HOSIBIIATECS KOMMEHTapUU OT OJJHOTO YE€JIOBEKAa — OH MOCTOSHHO OCKOPOJISIET MEHS.
EcTp oM, KOTOpbIE MUIIYT KOHCTPYKTUBHYIO KPHUTHKY, S UM OTBEYal0, U B XOJI€
TUCKyCCHH  poXknaercss HcTuHa. Ho  3TOT dYenmoBek  muUIIET  aOCOJIIOTHO
HEOOOCHOBaHHYIO EPYH/TY.

5. Bbl. A 4TO UMEHHO OH MUIIET?

6. Apyr. [locnennuii ero kommeHTapuit ObUT TakuM: «l'0JI0C — KYTbh, CIyIIaTh
HeBO3MOXHO! Bee oTnuchIBaiiTech, €Ciii HE XOTUTE ObITh KakK OH !»

7. Bbl. A 4ro emie oH TeOe nucan’?

8. Bbl. A TbI HE TPOOOBAJ €ro 3a0JI0KUPOBATH?

9. Bbl. A 4TO THI €My Ha 3TO OTBETHUJI?

10. dpyr. [a muaoro Bcero. Ilucan, uto s 3aHyma U BOOOIIE, YTOOBI OOJIbIIIE
HUYEro HUKOI'/Ia HE CHUMAJ.

11. Apyr. [IpoGoBan, oH co3aa emie OJuH aKKayHT.
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12. Apyr. Iloka s HUYEro eMy He OTBEYaJl, 1aK€ HE XOUYETCsl BCTYNATh C HUM
B CIIOP.

13. Bbl. /lelicTBUTENBHO, OYEHb TUIyNble U HEOOOCHOBAaHHBIE KOMMEHTAPHH.
[Tpocto 3a60KupYyii ero.

14. Bbl. { cuuraro, uTo TeOe HYKHO OTBETUTH eMy. Hamuiu, 4to pa3 emy He
HPaBUTCS — MYCTh MPOCTO HE CMOTPUT TBOU BH/IEO.

15. Bbl. 910 moxoxe Ha kuOepOysuHr. [IpaBuiibHO, HE HY)KHO pearupoBaTh
Ha 3Ty arpeccui0 B TBOIO CTOPOHY, 3TO JIMIIb 3aCTaBUT €ro MHUCaTh MOJI0OHbBIE
KOMMEHTApUH BCE Yallle U Yalle.

16. Bbl. Kakoil HacTONYMBBIA 4YEJIOBEK, 9TO HAIMOMHHAET KHOEPOYJUIMHT.
Jymaro, Tebe HEe HYKHO OTBEYaThb Ha €ro KOMMEHTAapuu, MPOCTO MPOJOJIKal
OJIOKMPOBATh BCE €I'0 HOBBIE AKKAYHTBI, U CO BPEMEHEM €MY 3TO MPOCTO HAZ0ECT, U OH
OCTaBUT T€OS B MTOKOE.

17. Apyr. Aymaro, Tel paB. Tak u moCTyILIIO.

18. Apyr. He nymaro, 4To 3TO MpaBUIbHO. DTO MOXO0XKE HA KUOEPOYIIIHHT, U
ecnu s Oyly OTBeYaTh HA KaXXJbIil TaKOW €ro KOMMEHTapUi, TO 3TO JIMIIb 3aCTaBUT
MMCaTh €ro BCe Yallle U yalle.

19. Be1. Kpome TOro, s mocmMoTpesn TBOM BHJEO, 3TO JEHCTBUTEIHHO OYEHB
unrepecHo! Ilpomomxain B Tom xe nyxe. Jlrogam 3to HpaButcs, Beap Ha 1000
MOJIMTUCYHUKOB, JCHCTBUTEIHHO 3aMHTEPECOBAHHBIX TBOMM KOHTEHTOM, HAIIIEJICS BCETO
OJTUH TaKOW 3aBUCTHUK — ThI MoJiozien !

20. Bbl. [{a, TbI IpaB, s He oayMalt 06 3ToM. [lymato, Te6e u BpaBay He HYyKHO
OTBEYaThb Ha €ro KOMMEHTAapuHu, MPOCTO MPOJOJKAN OJIOKMPOBATH BCE €r0 HOBHIE
aKKayHTBI, 1 CO BPEMEHEM €MY 3TO MIPOCTO HAZOECT, U OH OCTaBUT T€Os B MOKOE.

21. Ipyr. Cnacubo T1ebe OrpoMHOEe 3a MOAJEPKKY, a TO S YK€ Hadal
nepexuBaTh n3-3a Hero. Ho Teneps st MOHsIT, 4TO MOM BUIE0 JCHCTBUTEIHHO MOJIE3HbIC

Y MHTEPECHBIE U 51 OyAYy MPOJOJIKATH 3aHUMATHCS CBOMM JIFOOMMBIM JIEJIOM.

Keiic 3. ®elikoBbIi TpeiigMHT
JlanHbIil Kelic HampaBieH Ha GOpMUpPOBAHUE YMEHHUSI 0OpaIiaThCsi CO CBOUMH
MEPCOHATBHBIMU JAHHBIMH.
[Ipu pabote ¢ AMATOTOBBIM TPEHAKEPOM MOKHO MPEIIOKUTH 00yUJaIOIUMCS
MEPEUYUCIIUTh. KAaKUE JaHHBIE OTHOCATCS K NEPCOHAJIBHBIM; KakKhu€ HOPMATHBHO-

IMPaBOBLIC AKTbI PCTYJIUPYIOT pa60Ty C IICPpCOHAJIBHBIMHU JIJAHHBIMHU U UX 3AIUTY, KaKas
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OTBETCTBEHHOCTb HACTYIAET B Cllydyae MX pas3riialleHus TpeTbuMu juiiamu. Kpome
TOT0, MOXHO OOCYIIUTb, TJI€ MCIOJB3YIOTCA IEPCOHANbHBIC JaHHBIC YEJOBEKa U
BO3MO>KHO JIM X pa3JiallleHue He 10 BUHE UX COOCTBEHHUKA.

1. lpeaucaoBue. Bbl yxe Oomnplie Mecslla HWrpacTe B OHJIAMH-UTPY
C 4YE€JIOBEKOM, C KOTOPBIM MMO3HAKOMHJIMCH B 3TOW ke urpe. Bo BpeMsi ouepeaHoro
MaTrya y BaC COCTOSUICS CJICAYIOIINI Uaor.

2. On. Bunen, kako#t s ceOe UHBEHTaph coopan?

3. Bel. Jla, kiaccHo. HaBepHoe, 1oporo ctout?

4. On. [la, moutn 30 TBICSY BCE BMECTE CTOMT.

5. Bel. OTkyna y Te0s Takue AeHbIU?

6. OH. Y MeHs ecThb JApYr, KOTOPBIA Y€ MHOrO JIeT 3aHUMAeTcsi 0OMEHOM
Benieil. BeirogHo oOMeHnBaeT HECKOIBKO ACMIeBbIX Ha goporue. OH MHE U TIOMOT.

7. Bol. Oro, xnaccao! A oH MOXKET U MHE TaK cAeJiaTh?

8. OH. OOBIYHO, OH 3TUM 3a JICHbI'Y 3aHUMAETCS, HO 51 MOTY Y HETO CITPOCHUTb.

9. Bbl. bruto 6b1 370pOBO.

10. On. S emy Hamucan, OH COTJIACEH, HO €My OyIyT HY)KHBI JIOTHH H TapOJb
OT TBOETO aKKayHTa.

11. Bbl. A CKOJIbKO 3TO 3aiiMeT BpeMEHHU?

12. Bo1. Okeii, BOT JIOruH 1 napoiib — grandmaster, 1is2tsvT@%sgd.

13. Bbl. A TbI TOXE €My JJaBajl CBO JIOTUH U MapoJib?

14. Omn. Ilo-pazHoMy, 3aBUCUT OT TOTO, €CTh JIA TIPEAJIOKEHUSI HA OOMEH WJIH HET.

15. On. Xopo11o, s eMy OTIpPaBUI IaHHBIE, K]IH.

16. On. Jla, KOHEUHO, Y HETO OHU JIO CUX MOpP €CcTh. Kak TOIBKO MOSBISIOTCS
BBITOHBIC MTPEIIOKEHUS — OH 3aXOJUT U OOMEHUBAET BEIITH.

17. OH (npouino neckonvko uacos). Bc€, Bce TBOM BEIM MBI BRIBEITH M TTPOIAIIH,
a Ha aKKayHTE WTpaJM C YATaMH, W Tereph OH Oymer 3abimokupoBad. Cracnbo 3a
JOBepre, HO OOJbIIIe HE TMOMaJaiics Ha TaKoW pa3Boia. *Bwi dobasneHvl 8 uepHuvill
CHUCOK U O0nbUe He Modceme OmMNpasisimb coOoOujeHUsi noab308amenio ™

18. Bbl. 3Haemb, s Tak MOAYyMall, YTO 3TO BBHITJISIAUT CTpaHHO. Sl ObI MOr
u cam oOMeHsaTh Bemu. OH MOXKET paccka3aTh, Kak OH 3TO JeNlaeT M Ha Kakou
IJIOIAIKE?

19. On. Her, emy 510 He BbITOJHO. Bapyr Thl moiinenis BCeM OCTaIbHBIM
paccka3bIBaTh?

20. Bbl. Her, s Hukomy He Oyay Ipo 3TO pacckas3blBaTh, 00EMIAL0.
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21. On. Okeii, ecnu TeO€ HE HY)KEH HOPMAJIbHBIA MHBEHTAPh, TO TaK U CHUIIU
CO CBOMM CTapbiM. *Bbl 0obaséneHvl 6 uepHblll CNUCOK U OOnbuie He Modceme
omnpasisms cooOWeHUs Noab308amento

22. Bbl. Buaumo, oH mbITajCs pa3BECTH MEHS Ha BEIIM WJIM s BOOOIIE MOT OBl
ocTaThcs 0€3 CBOEro akkayHTa. XOpOIIO, YTO S HE OTIPABUJ €My JIOTHH U TapoJb.
Hamo ObITh BHMMAaTENBHEE U OCTOPO’KHEE MPH 3HAKOMCTBE C JTIOIbMHU B MHTEpHETE,

JaxK€ €CJIN C HUMH O6HlaCIHBCH JOCTAaTOYHO OOJIIO.

Keiic 4. Taxoii ooManuuBbIii 900

JlaHHbIl Kelic Takke HampaBieH Ha (OpPMUPOBAHUE YMEHHs OOpanaThcs
CO CBOMMHU TEPCOHAIbHBIMH JaHHbIMU. OAHOW U3 caMbIX MNOMYJSPHBIX LieNen
MOIIICHHUKOB SIBJISIIACh U SIBJISIETCSl MOJYy4YEHHUE JIOCTYMa K JEHEKHBIM CpEeACTBaM
YKEPTBBI TyTEM KOMITPOMETAITUN CEKPETHBIX JAHHBIX 0AHKOBCKOM KapThl, B YaCTHOCTH
kona CVV/CVV2. llpemnoxeHHas CHTyalHus OIKCHIBAET HMEHHO JTy CXEMY
3JIOYMBIIIJICHHUKOB, KOTOpas JO CHUX T[Op SBIAETCS aKTyaJbHOH M IIMPOKO
IIPUMEHSIEMOM.

1. lpenncaoBue. Bam noctymaer teneoHHBIA 3BOHOK ¢ KOPOTKOrO HOMEpa
900, BBI OTBEUACTE HA HETO, IOHUMAsI, YTO ATO HOMEp OaHKa.

2. Bbl. Ao, 3apaBcTByiiTE!

3. baunk. [[oOpebIit 1eHb, MeHst 30ByT Hartaibs, s SBJISIOCH COTPYIHUKOM CITYKOBI
oesomacnoctn COepbanka. Muxaun FOpwseBuy, ¢ Bameld KapThl COBEPIICH
nono3puTenbHbId  mepeBon  [IpokodreBoit EmmzaBere CepreeBHe Ha Ccymmy
4300 pyOneit. Ber coBepinanm 3TOT mepeBo?

4. Bl Her.

5. bank. Muxaui FOpbeeBuu, y Bac KapTa UCIOJIb3yETCSI B OCHOBHOM B MOCKBE,
BbI He BXoawm B Coepbank-oHnaiiH u3 CaparoBa?

6. Bbl. Her.

7. bank. Muxaun FOpseBud, 4T0 MHE JIe/1aTh ¢ 3TOU ONEpallueii: MOITBEPKIATh
WJIN OTKJIOHSTH?

8. Bbl. OTKJIOHATb.

9. bank. Jlmg oOTMEHBI omepalud  HYXXHO Bac HMACHTH(HIIUPOBATH.
NnentudunmpoBath MOXKHO IO HOMEPY JOTOBOpa, TUYHOMY KOy id MM 1O HOMEpPY
nencTByromieit kaptel. Kak BbI OyaeTe mpoxoauTh UAeHTU(DUKAIIIO?

10. Bbl. [lo HOMEDPY KapTHI.
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11. bank. Muxaun KOpbeBud, HOMEp KapThl HEOOXOIUMO MO OJHOM Iudpe
Ha3BaThb ABTOMATHM3MPOBAHHOM cucTeMe BBoja JnaHHbIX. Celuac s Bac Ha Hee
nepexiouy. ['oToBb1?

12. Bbl. [la, roToB.

13. Po6oT. ABTOMaTU3MpPOBAaHHAS CHCTEMa BBOJIa JaHHBIX COepOaHK, HA30BUTE
KOJI TIOCJI€ 3BYKOBOT'O CUTHAaNa. *38yko06ot cueHanr™

14. Bel. *Ha3svieaeme nomep ceoeil kapmol *

15. Bel. *Knaoeme mpyoxy™

16. bank. PobOoTt npoBepun mpaBuwibHOCTh BBoja. Celiuac Ha Bam TenedoH
npuger CMC ¢ opunnanbrHoro Homepa 900. Tam Oynet KoJ, KOTOPbIA HYKHO TOXKE
COOOIIUTH POOOTY. DTO KO OTMEHBI OIEpaIUU.

17. Bl [la, kox nipuiien.

18. bank. Bei roTroBs! ero npousnectu? [lepeBoxxy Ha poOoTa.

19. Bbl1. *IIpousnocume ko0*

20. bank. Cracu6o, onepanusi ormenerna! *Ilosecunu mpyoxy*

21. Bel. *Ha menegpon npuxooum CMC-ygedomnenue o cnucanuu ¢ Kapmol
10 000 pybaeii. Bot pewiaeme no3gonums 6 6aHK*

22. Corpyanuk. J{oOpsIii 1eHs, MeHst 30ByT HukuTa, yem s MOry BaM MOMOYb?

23.Bbl. JloOpbIii nmeHb, MHE ceivyac 3BOHMIM W3 0aHKa, CKa3ald, dYTO
MIPOM3BEICH TOIO3PUTENBHBIA TEPEBOM, JJII OTMEHBI TIONPOCHIM Ha3BaTh HOMEP
kaptel U koa u3z CMC. Tlocne storo mpunuio CMC-yBegoMIleHHE, YTO C KapThl BCE
paBHoO cricany 10 Teicsy pyOsiei.

24. Corpyanuk. OueHb coXajer, HO BaM 3BOHMJIM MOIIEHHUKH. S HE Mory
OTMEHHTH TEPEBOJI JICHEKHBIX CPEJCTB, TaK KaK OH YK€ COBEpIIeH. B maHHOU
CUTYaIlUH BBl MOKETE 0OPATUTHCS C 3asBJIICHUEM B IMOJHINIO. UTOOBI TAKUX CUTYaIHit
0oJbIIE HE TPOMCXOAMIO, MOTY TPEMJIOKUTh BaM YCTAaHOBUTH CYTOYHBIA JTUMUT
Ha JeHEeKHbIE mepeBoabl. OH MO3BOJIIET B TEUCHHWE IHS TIEPEBOAUTL HEe Oosee
YCTAaHOBJIGHHOM CYMMBI, OTCYET CYTOK HayMHAETCs C TIEPBOro IepeBoja.
Jlnst mepeBojia cBEpX YCTAHOBJIEHHOTO JMMHUTA BaM OyJeT HEOOXOIUMO OOpaTUTHCS
JIMYHO B OaHK.

25. Bbl. Xoportiio, cnacu60o 0oJbIIIoe.

26. Corpyanuk. Becero no6poro, 10 cBunanus!

27. Bbl. *360Hume 6 banx 0151 ymouHenus: ungopmayuu ™

28. Bbl. *IIpooonxcaeme 3anumamscs ceoumu oenamu ™
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29. Corpyanuk. [1oOpslii eHb, MeHs 30BYyT Hukuta, 4em s MOry BaM MOMOYb?

30. Bbl. JI00OpsIit 1eHB, MHE ceifuac 3BOHWIN U3 0aHka, ¢ Homepa 900, ckazainu,
YTO MPOU3BEJICH MOJAO3PUTENBHBIN MEPEBOJ, I OTMEHBI TOMPOCUIIM Ha3BaTh HOMEDP
kapTel ¥ ko1 3 CMC. § monoxun TpyOKy U XO4y Y3HaTh, BCE JIU B MOPSAKE C MOEH
KapToi?

31. Corpyanuk. Onay MUHYTY, TTpoBepsito nHpopmanuio. [la, ¢ Bamel kapToi
BCE B TMOPSJIKE, BaM 3BOHIJIM MOIICHHUKHU. BBl MpaBUIIbHO clienaiu, YTO MOJOXKIIH
TpyOky. Ecnu mogoOHble cCUTyallu MOBTOPSATCSA, HUKOIZa HUKOMY HE cooOlaiTe
JaHHble cBoeW KapThl M koAbl u3 CMC-yBeqomiieHH, C TOMOUIBI0 3TUX JTaHHBIX
MOIIIEHHUKHW MOTYT CIIMCaTh CPEACTBA ¢ Balleil kapTel. Kpome Toro, Mory npeajioxxuThb
BaM YCTaHOBHUTb CYTOUHBIN JUMUT Ha JIEHEXKHbIE nepeBoibl. OH MO3BOJIET B TEUECHUE
JTHS TIEPEBOJUTH HE OoJjiee YCTAaHOBJIEHHOW CYMMBI, OTCYET CYTOK HAYMHAETCA
c mepBoro mepeBona. Jlisi mepeBoja CBEpX YCTAHOBICHHOT'O JMMHUTa BaM Oyner
HE00XO0IMMO 00PATUTHCS JIMYHO B OaHK.

32. BeiBoa. Bam 3BoHMIM MOIIICHHUKH. BBI IPaBUIILHO CETAIH, YTO ITOTOKHUITH
TpyOKy. Ecnu mogoOHble cUTyallMu MOBTOPSATCSA, HUKOIZIAa HUKOMY HE cOooOLIanTe
JIaHHBbIE CBOEW KapThl U Kojbl U3 CMC-yBemOMIIEHUH, C MOMOIIBIO 3THUX JaHHBIX
MOIIIEHHUKH MOTYT CIHCaTh CpeACTBa ¢ Baimied kapThl. Kpome Toro, Bel MOXETe
YCTAaHOBUTH CYTOYHBIN JIMMUT Ha JICHEeKHbIE MTepeBobl. OH MO3BOJISIET B TEYEHUE JTHS
MepeBOUTh HE 00Jiee YCTAHOBJIEHHOW CYMMBI, OTCUET CYTOK Ha4YMHAETCS C MEPBOTO
nepeBona. Jlyis mepeBojia CBEpX YCTAHOBJICHHOTO JIMMHUTA BaM Oy/eT HEOOXOAMMO
oOparuthcs JMIHO B OaHK. Ecim ke BBI COOONIMIM aHHBIE KapThl MOIICHHUKAM,
B Osmkaiilee BpeMsi MO3BOHUTE COTPYAHHMKAM OaHKa aJisi OJOKHPOBKU KapThl U

o0paTuTeCh B MOJIHITHIO.

Keiic 5. KomnbroTepHblii Mmactep

JlanHbIi Kelic HampaBiieH Ha (OPMUPOBAHUE MOHATHS OOPATHOM COLMATBHON
UHXXeHepuH. B crapueil mkosne cieayer noapoOHO pa3o0parh BOIMPOCH YCTAHOBKHU
IPOrpaMMHOr0 0OecrieueHus, KOTOpoe 3aMeyIIeT padoTy KOMIIbIOTEpA, €r0 CKPHITHE
OT TOJIb30BATENsl, IPUHIMN PabOThI, a TAKXKE 0OCYAUTHh IPABOBYIO CTOPOHY BOIIpOCA
HEKAQ4YECTBEHHOI'0 OKAa3aHWs YCIyl MacTepoM M IOCIEIACTBHSA, KOTOPBIE 3a 3TO
HACTyHNaroT.

1. lMpeaucioBue. Heckonbko JieT Ha3aa BbI MOMOIUIM JPYTy coOpaTh HOBBIN

KOMIIBIOTEP, HO YE€pe3 HEKOTOPOE BpeMs BbI Iepeexanu B Jpyrodl ropoxa. Cs3b
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C APYTOM BbI MOAIEPKUBAETE B COLUUAIBHBIX CeTsIX. OIHAXKbI BbI OJYUYUIIU OT HETO
CJIEIYIOIEEe COOOIICHUE.

2. Apyr. IIpusetr. He xoTen Te0s G€CIIOKOUTH MO 3TOMY BOIIPOCY, HO C MOUM
KOMITBIOTEPOM MPOMCXOAUT YTO-TO CTpaHHOoe. Hekoropoe BpeMsl Ha3ax OH Hadall
TOPMO3HTb, U TaK KaK sl HE OUE€Hb B ’TOM BCEM Pa30oMparoCh, 51 BbI3BAJ KOMIIbIOTEPHOTO
MacTepa, YToObl OH TOCMOTpEJ, YTO npoucxoauT. Ero HoMep s Haien Ha 0ObsSBICHUU
B CBOEM MOJIBE3IE.

3. Apyr. IlepBoe Bpems Bce ObLIO XOpoino. Macrep cka3ai, 4TO OH MOYUCTUI
KOMITBIOTEP OT HEHY)XHBIX CHUCTEMHBIX (ailnoB, oOHOBMI npaiiBepa. Ho on
IPENYNPENN, UYTO YEPE3 HEKOTOPOE BPEMS MOT'YT CHOBA HA4aThCsl IPOOJIEMBL, IOTOMY
YTO yCTaHOBJIEHO Bcero 4 I'b onepaTuBHOM maMsTH 1 3TOro Mano. Ckaszall, 4To MOKET
OOHOBHTB M JOOABUTH €IIle, €CJIM ITOHAI00UTCS.

4. Bol. Ilpuser! /la, nomHio, koraa cobupai, 4 I'b eme Obulo TOCTaTOYHO
JUTs paOboThI M it urp. Y 9T0 cefidac B UTOre MOTYyIUIIOCH?

5. Apyr. Kak u ckazan macrep, KOMIBIOTEp CTajl CHOBAa TOPMO3UTh, S €MY
MIO3BOHWJI, OH MpHUEXaJ U CKa3all, 4To J00aBuJI oneparuBHoM namsaru 1o 8 I'b. Dtoro
oyzner nocratouno? Iloromy 4To 0c060T0 MPUPOCTa OBICTPOJICHUCTBUS 1 HE BUXKY.

6. Bol. Hy)xHO mocMOTpeTh, Kakyl0o KOHKPETHO OH IOCTaBHJI OINEPATHBHYIO
NaMATh, Ha KaKOW 4acToTe OHa paboTaeT W pabdoTaeT JM B JBYXKaHAJIbLHOM PEXHUME.
3aiiiu B HACTPOMKHU CUCTEMBI M OTIIPABb MHE CKPUHIIOT.

7. Apyr. *Ilpucvinaem ckpunuwiom™

8. Bbl. Mpa... Y Tebs 3mech Tak u cTouTt 110 cux nmop 4 I'b onepatuBHOM mamsiTy,
npUYeM BUAMMO TOM ke caMoi, KOTOPYIO s cTaBuI pu cOopke. Ckopee Bcero, MacTep
MOCTaBUJI MPOTPaMMy-3aMeIUTENh, KOTOPast C KaXIbIM JHEM Bce OoJblie U O0IbIie
TOPMO3HJIa KOMIIBIOTEP, YTOOBI IIOTOM B3SITh €lle ¢ TeOs JACHET SKOObI 32 YCTAHOBKY
JIOTIOJIHUTENIBHOM ONEpaTUBHOMN MaMsITH.

9. Apyr. U gto Teneps nenath?

10. Bbl. Y 1€04 ocTaiics ero Homep?

11. Bbl. OH ocTaBui T€0€ aKT BBIIOJIHEHHBIX padoT?

12. Apyr. [a, somep ocrancs. [1o3BoHUTE emy?

13. Apyr. [a, oH ocTaBWJI MHE KaKOK-TO aKT.

14. Bbl. [la, mo3BoHM €My, MONpoOyd y3HaTh, YTO OH KOHKPETHO JeJaj
B MIOCJIEHUH pa3.

15. Bel. [locMOTpH, €CTh JIM B aKT€ BBHINOJHEHHBIX pabOT CTpoOKa MpO 3aMEHy

ONEPATUBHOM MaMSITH.
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16. Apyr. On 3a6510KMpOBal MO HOMEP, HE MOT'Y €MY JIO3BOHHUTHCSI.

17. Apyr. Ha, 31ech ecTh cTpoka po ycTaHoBky 8 I'b onepaTuBHON aMsTH.

18. Bbl. Ckopee Bcero, tebe momajicss MOIICHHHK. Sl 4uTal, 4TO 3TO OJ(HA
U3 TEXHUK OOpaTHOM  COIMAIbHOW  WHXXEHEPUHU, KOTOPYIO  MPUMEHSIOT
HE100pOCOBECTHBIE KOMITbIOTEPHBIE MacTepa. OHU 3aCTaBJISIOT )KEPTBY CHOBA M CHOBA
oOpaliatbcs K HUM 3a IOMOILNBIO, MPU 3TOM CaMHU 3aKJIAJbIBAIOT MPOOJEMBbl U
HEUCTIPABHOCTH B TBOH KOMIIBIOTED.

19. Apyr. U yto MHe Tenepsh aenaTh?

20. Bbl. 4 Ob1 mocoBeToBan Te0€¢ 0OPATUTHCS B CYA, €CIIU CyMMa, KOTOPYIO Thl
OTJaJ 32 BBIMOJHEHUE paboT AocTaTouHo Oosbiias ais Teds. [1o 3akony «O 3amure
npaB MOTpedOuTENe» MOXHO MOTPeOOBATh MOJHOTO BO3MEIIEHUSI YOBITKOB JHOO
YCTPaHEHUS BBISBJICHHBIX HEJIOCTATKOB.

21. Ipyr. Ox, nagno... Cnacu6o 3a momorib. [loitny 1 mompoOyro pazodpaThcs
c oaTuM. B crienyromuii pa3 aydiie IpoOKOHCYJIBTHPYIOCH C TOOOM.

22. Bbl. Bopenr Oynp BHUMaTeIbHEE, 0Opalaiicsi B MpOBEPEHHBIN CEpBUC, a HE

K 94aCTHOMY MacCTCpy. }Kaﬂb, YTO TaK BBINIO. Eciim uto — Im1Iv, BCeraa paa momMo4b.
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Hpuioxenue 3. [IpakTUKYM 10 TPEXMEPHOMY MOJEJIUP OBAHHUIO
U npororunupoBanuio B cpeae T-FLEX CAD

B Ttemarnueckom paznpene «MHpopmanronHble TexHonoruu» B 11 kmacce
no teme «3D-MomenupoBaHue» MPEAyCMATPUBAIOTCS MPAKTUYECKUE pPAaOOTHI U
BbIleJIeHO 8 4acoB. llpu Hammyum B IIKOJIE TPEXMEPHBIX MPUHTEPOB MOKHO
3aHUMAThCS MPOEKTHBIMM paboTaMH MO CO3J@HUIO0 MPOTOTUIIOB U3JAEIUM. OTH
IPOEKThl MOTYT OBITh peaan30BaHbl B BUJE Yy4eOHbIX cTaptamnoB. [Ipennmaraem
paccMOTPETh TPU HAIIPABICHUS Pa3BUTHUS TEMbI, pEaIi30BaHHBIEC B BUJE MPOOIEMHBIX
CUTYAIIUI 7151 OOCYXJACHUS U BEIOOPA TEMATHKU IPOSKTHOU PabOTHI.

Curyanuss 1. B mxonsHOM Oydere ciomanack pydHas COKOBBDKHMAJIKA.
CrapIeKIacCHUKHU Pl CAENaTh €€ CaMOCTOATENbHO Ha IKOJILHOM TPEXMEPHOM
npuntepe. PaGora  nmenuTbcs  HA  BE  YacTH:  pa3paboTKa  MOZeNd
B crnenuanusupoBanHoit cpene T-FLEX CAD u mnedarh npoTOTHIIA HM3IEIIHS
Ha TPEXMEPHOM IIPUHTEPE.

[enamu naHHOW pPaOOTHI SIBISIFOTCS: MOJYyYEHHE IEPBOHAYAIbHBIX HABBIKOB
paboTel B NOpOoQEecCHOHANBHOM  Cpeoe  TPEeXMEPHOIO  MOJEIUPOBAaHUS U
IPOTOTUIIUPOBAHUSL C HUCIHOJIB30BAHUEM CJIOXKHOIO OOOPYAOBaHUS — TPEXMEPHOIrO
npuntepa. Ilpemmaraercst NpakTUKyM, KOTOpPBIM  MO3BOJUT  CHOPMUPOBATH
HE00X0AMMbIE KOMITETEHIINHU. ET0 MOKHO MCT0Ib30BATh B KJIACCAX TEXHOJIOTHUECKOTO
pod WIS UM PeAnPOPeCCHOHATBHBIX HHKEHEPHBIX KIIaccax.

Curyauus 2. Bo Bpemst ouepeHOMN dMHUIEMUH TPHUITa HEOOXOAUMO MTOCTOSHHO
HOCHUTb MAacKH WM peciupaTopsl. Peciupatop uMeeT cTaHjapTU3UPOBAHHBIE Pa3MEPBI
U €ro MOYKHO HamedaTaTb Ha TpeXMEpHOM IpuHTepe. IIpym 3TOM MOXXKHO BKIIIOUHUTH
TBOPYECKYIO COCTABIISIONLYIO, Pa3pab0TaTh BHEIIHUN JU3allH U3IETHSL.

[lenamMu 1aHHOW pPabOTHI SIBISAIOTCS Pa3BUTHUE HABBIKOB TPEXMEPHOIO
MOJIEJIMPOBaHUsI B MPOQPECCHOHANBHON Cpele TPEXMEPHOrO0 MOJEIMPOBAHUS U
IPOTOTUIIUPOBAHUSL C HUCIOJIB30BAHUEM CJIOXKHOIO OOOPYAOBaHUS — TPEXMEPHOIO
npuHTepa. TBOpYECcKas COCTaBISIONIAs JIEATEIHHOCTH  OOYJaloOIUXCS — JaeT
BO3MOXKHOCTh PEaJM30BaTh pE3yNbTaT KaK MPOAYKTOBBIA pE3YIbTaT MPOCKTHON
JeSITeNTbHOCTH.

Curyanust 3. OOunme pa3sHOOOpa3HBIX YEXJOB MJiI COTOBBIX Tene(oHOB
MOJTONKHYJIO K HJIee HW3TOTOBICHHS TAaKUX UYEXJIOB Ha TPEXMEPHOM MpHUHTEpE,
OpraHu3allii TBOPYECKOTO KOHKYpPCa M BO3MOXKHOCTH MpopaboTaTh ML cTapramna
10 JaHHOM TeMaTHKe.
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[enamu naHHOM pabOTHl SABISIOTCS BO3MOXKHOCTh IPOJOIKUTH PA3BUTHE
IIPOEKTHOM  WJEH, OpraHu3oBaTb  KOMaHAy Uil  JQJIBHEHUIIETO  €T0
YCOBEPUICHCTBOBAHMS, MPUBJI€Yb MHBECTOPOB, 3AIUTUTH OOHOBJIEHHBIA MPOEKT,

peaanu3oBaTh €ro B BHJIC OM3HEC-UICH.

IMoaroroBka K BHINOJHEHHIO MPAKTUKYMA

YcranoBka mnporpammbl. llepeq Hauamom paboOThl CkavaeM MPOrpaMMy.
[Tonyanuts ycranoBounblie ¢aitnbel T-FLEX CAD moxHO, mepeiias Ha ohulinaIbHbIHI
caiit pazpaboruuka: https://www.tflexcad.ru/download/t-flex-cad-free/files.php

[Tpexae yeM Ha4YaTh YCTAHOBKY HEOOXOUMO MMPOBEPUTH COOTBETCTBUE BAIIIETO

KOMIIBIOTEPA CUCTEMHBIM TpeOoBaHusIM (puc. 12).

MuHMManbHbIE

OnepayunoHHasa cucTema: Windows 7 x64 (c Naketom o6HoBAEHMIA 1)
Mpouyeccop: Intel nan AMD ¢ nopaepxxkoin SSE3

O6bemM onepaTMBHON NAMATL: 276

Ob6vem cBOBOAHOIO AMCKOBOTO MPOCTPaAHCTBA: 316

Buaeokapra: BMAEOKapTa ¢ noaaepxkoint OpenGL 3.3 v Bbiwe

PexkomeH Ayembie

OnepaunoHHas cucTema: Windows 8.1x64, 10 x64

Mpouyeccop: Core i5 wav Bbiwe

XKéctkun guck: SSD HakonuTenb

O6bemM onepaTMBHON NAMATU: 16 I'6 n 6bonbwe

Buaeokapra: BblCOKONpoun3BoguTensHasa Bugeokapta NVIDIA

win AMD ¢ namaTtero 116 W Bbllle, a Takxe
noaaepxkon OpenGL 4.2 v Bobiwe

Puc. 12. Cucremusbie TpedoBanus aiisa yctanoBku T-FLEX CAD

Ecnu xoMnploTep COOTBETCTBYET XOTSI Obl MUHUMAJILHBIM TPEOOBAHUS, MOXKHO
HayaTh ycTaHOBKY. HeoOX0quMo 3arpy3uTh apXyB ¢ MHCTALIALIMEH 00pa3oBaTebHON
Bepcun T-FLEX CAD (makeTHbIN yCTaHOBIIUK) HA CBOM KOMITBIOTED, PACIIAKYWUTE €ro
BO BPEMEHHYIO MarkKy, 3anmycturte ¢aitn Setup.exe u ciaeayinTe ykazaHUsIM IPOrPaMMBI
ycTaHoBKU. O0s13aTENbHO MOCIE YCTAHOBKHM YCTaHOBUTE KOMIIOHEHTHI MOIJEPKKHU U
bubnnoreku craHIapTHBIX AJIEMEHTOB, I ATOTO HYXKHO 3aImycTUTh (ain Setup.exe
n3 karanora «Kommonentel mnogmepxku T-FLEX» wu crnemoBaTh ykasaHUSIM
MPOTrPpaMMBbl YCTaHOBKH.

Korga ycranoBka Oyzae 3aBepilieHa, MporpaMma aBTOMATHYECKH OTKPOETCH.
[Ipu 3anycke yueOnoi Bepcun T-FLEX CAD Bcerga nosiBisieTcsi OKHO C aKTUBAILMel

nporpammsl. [l qanbHeiIel padoTel HaxxuMaeM KHOTKY «[Ipomomkute» (puc. 13).
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AKTUBaALUSA NporpamMmmsi

Bbl MCnonb3yeTe He3apernCTPUPOBaHHYIO Konuio nporpammbl "T-FLEX CAD YuebHan Bepcus”

[InfA aKTUBaLMK JaHHOW KoMK HeobHX0QMMO BbINOMHUTE PErMCTPALMIO Ha cadTe KoMMNaHuK
«Ton Cucrembr». PerucTpaums ABnseTca becnnaTHoil.

PerucTpauvoHHbIi Koa:

Koa akTuBaLmK:

04 46-62C5 11 BD FB 26

Perncrpauns

AKTMBUPOBATD

HesaperncTpupoBaHHasa Konus nporpamMmbl OyaeT npofonkate paboTaTbh be3 orpaHuueHui,

oaHako OyaeT BbIBOAUTDL JaHHbIi AMANor NPU KaXaoM 3anycKe.

Ecnu Bbl He MOMeTe BOTH B MHTEpHET C 3TOro KOMNBIOTEPa, MCNONb3YHTE CCbIKY

https://student.tflex.ru/?key=64146-62C30116BDCFBB26

W KO[ PerucTpalvK, pacnonoXeHHbli Bbille, ¢ NHoro KOMNbIOTEpa,

roe ectb Aoctyn B IHTepHeT.

OTMmeHa [MpoponxuTh

Puc. 13. AxtuBanms yae6Hoi Bepcun T-FLEX CAD

ITocne IMPOACIIAHHBIX MIArOB IOABUTCA CTpaHHULA IIPUBCTCTBUA, B I.[GHTpEU'IBHOfI

4acTH KOTOPOM OyAyT pacnosiaraTbCsi MPOTOTHUIIBI JIJIs1 CO3/IaHUsI UepTEexKeH, AeTajiel u

JIpYrux ToKyMeHTOB (puc. 14). Ha manenu ciieBa Oyn1yT 0TOOpaXkaThCs y)Ke CO3aHHbIE

MPOEKTHI (MpU MEPBOM 3aITYCKE OHA, €CTECTBEHHO, OYJIET MycTa).

-
Co3aTh HOBBIiA AOKYMEHT
T-FLEXCAD17 | Awmeewe g 2 % &’
Crieuyoukaum 2D Jeranb 2D C6opka 3D detans 3D C6opka

HegasHue AOKYMEHTbI

] 3D ferans 1.grs

@_

O

‘ 3D ferans 2.9rs

o)

3D fetans 1.grs

30D Mlerans 1.grs
-

3D [letant 1.grs

—
@J 3D /letank 2.grs

=
~ N

1

O U T T S Y

TexxapTs!

®oTopeannsm

o Hopuie Boamoxnocry T-FLEX
CAD 17

® Viamenenna B Tekywueil Bepcur

o NoapobHo o komnnexce T-FLEX
PLM

o CrMcok orpamuuenmii yuebHoii

Bepoin

* Yyebnoe nocobue {1okanutoe)
* Yuebuoe nocobue (oHnaiin)
* Obyuarowme Bnae0

* Moaenmposanue # 3D neuyats

® Bcé ana 1-FLEX CAD
 Mpumepsi u GubavoTexu no FOCT
® loxymenrauma PDF

o becnnamioe (10 ana npocmotpa
daiinos

® 3D mopenu aetaneit u cbopox

Puc. 14. Ctpanuiia npuBeTCTBUS

Tenepb y Hac ecTb BCE WHCTPYMEHTBI, HEOOXOAMMBIEC IS

CO3/1aBaTh COOCTBEHHBIE PaOOTHI.

* Oduumansisiii cait
© OduymansHei Gopym
* dopym CATP 2000

* Obparnan ceast

TOTO, YTOOBI
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IIpakTuyeckas padora « PyuHasi COKOBBIKUMAIKA»
Heab padorsl: co3aarh MOJEIb KyXOHHOTO IpuOopa Jyisi BBDKUMAHHS COKa

U3 TUTOJIOB UTPYCOBBIX (puc. 15).

Puc. 15. O0Omunii Bug roTOBOM MOJEIN COKOBBDKUMAJIKU

Ilar 1. Co3ganue KoHyca nMTpyC-npecca

Ha ctpanune npusercTBus nepenieM Ha BKIAAKY Jleraau U cOOpKHU U JIEBOU
KHOITKOW MBIIIN KJIMKHEM Ha UKOHKY 3 D-nerans.

1.1. Haynem co3gaHue HOBOTO CKeT4a (3CKH3a, YEPTEXKa) C IOMOIIBI0O KOMaH/Ibl
Yeprurts u3 rpynnsl IlocTpoennsi. AKTUBUPYEM KOMaHIY.

1.2. Beibepem mockocts «Bua crneBa» (puc. 16), Tak kKak Mbl Oyaem
n300paXkaTh BUJ COOKY, a 3aTeM «KPYTUTH» OOBEKT BOKPYT MPOCTPAHCTBEHHOM OCH,

coBepIiasi moJHbIH 060poT (360°).

Puc. 16. Be1OOp TUIOCKOCTH JIJIs1 TOCTPOSHUS ICKH3a

1.3. AxtuBupoBaB kKomaHny OTpe3ok U3 TpyNnbl ICKU3, H300pazuM
NepIeHANKYIISIPHBIE TPSMBIE C pa3MepaMu, MPUBEACHHBIMU Ha pucyHKe 6. CoeqnHIM
KOHIIbI OTPE3KOB, YTOOBI MOTYYUTh 3aMKHYTBIH KOHTYP, UCTIONB3ys KoMaHay Cmiaiin
10 TOYKaM W3 rpymmbl JIcku3 (puc. 7). Beidepem koManay 3aKkOHYMTH 3aJaHue
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cILIaliHA (HHKTOFpaMMa MaJICHbKON 3€JICHHOM FaJIO‘IKI/I), 34aTCM HAKMCM Ha KHOIIKY

ESC na xnaBuatype. [lomyuusncs npsMoyroiabHbIi TPEYTroJIbHUK (C JBYMS KaTeTaMu U

TUIIOTEHY30i1).
i
o
; S k S
! Gl G2 G353
~—\ JAKOHUMTL 3aAaHune cnaaliHa L
£ =
k—B—Qr—-»
Puc. 17. Tloctpoenue Puc. 18. Co3znanue 3aMKHYTOT'O
NEPIEHIUKYIISIPHBIX TPIMBIX KOHTYypa

1.4. Tlpyunaaum runoTeHy3e TPEYrojdbHUKA «KPUBU3HY», 33/1aB YToOJl TOBOPOTA
KOHEYHBIX TOYEK CrulaiHa. JIeBOM KHONKOW MBIIIM HaXMEM Ha CO3JaHHYIO
TUIIOTEHY3y TpeyrojibHUKa. B 5eBoit dactu oT paboueld 00JIaCTH TOSIBUTCS OKHO
ITapameTpbl KOMAaHABI, KOTOPYIO MBI MCIOJIB30BaJld Ha MPEABIAYIIEM IIare.
Ha Bxnaake ITapamerpsl civiaiiHa 1€BOM KHONIKOW MBI HA)KMEM Ha MEPBYIO TOUKY,
BBIJICJICHHYIO Ha pucyHke 19 romyOsiM 11BeToM, n Ha Bkianke [lapameTrpbl TOYKH
3agaauM yroa 90°. Ilocne 3amanus yria s Touku B Ilapamerpax cmaiiHa
JUIS TIEPBOM TOYKM TOSIBUThCA cuMBOJ G1, oOo3Havarouuii Co3JaHUE TPaHUYHBIX
YCIIOBUH.

MNMapameTpbl cnnaiHa

A OB NI

N2 X Y Yaen .
[1 30 o0 G1 &
2 0 65
x
@
FD
| X: | -30 Y0

I'Iapame'rpbl TOUKM

npOH3BOﬂHaH B TO4YKe:

[«] Onuua: | 7... mm -5 Yron: (90 ol

41

Paguyc KpMBW3HbI: -85.42

HOonyck: 0

Puc. 19. 3ananue yria noBopoTa rnepBoil TOUKH
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Illenkaem JiIeBOM KHOIIKOM MBIIIA Ha BTOPYKO TOUKYy B OkHe Ilapamerpsl
cIJiIaiiHa, BhIJEeTICHHYIO Ha pucyHke 20 romyOsiM 11BeToM, u B [lapaMmeTpax Touku
3amaeM yron 45°. BreibepeM komaHay 3aBepIINTb, YTOOBI 3aBEPIIUTH UYEPUCHHE
Ha pabodeil TUIOCKOCTH (pacrojaraercs Ha JIGHT€ WHCTPYMEHTOB Ha BKJIQJIKE
Inasnas).

MapameTpsl cinaiina

VAQB NI

NO X Y  vaen @ X ||&
1 30 0 G1 &
2 0 65 Gl

B}

B¢

| X: |0 | Y: 65

I'IapaM ETPbl TOUKH

[pou3BoaHan B TOUKe:
[/] Qnuea: | 83....mm [5 | Yron: 45 o L=
Paguyc KpMBU3HbI: -148 .4

Honyck: 0
Puc. 20. 3aganue yria moBopoTa BTOPOW TOUKH

1.5. lanee BbiOepeM onepanrio Bpamenue u3 rpynnsl Onepanum U BbIIETUM
KOHTYp TMOJIYYEHHOT'0 MpouIIsi, a 3aTe€M €ro BEPTUKAJIbHYIO JUHHUIO B KAYE€CTBE OCH
BpaieHus. Bo Bkinanke OCHOBHBbIE apaMeTPhI ONEpalluy 3a/1aJUM YToJI IOBOPOTa —
360° (puc. 21.).

Puc. 21. Bpamenue npodus

1.6. 1151 co3manusi OCHOBaHUSI COKOBBIKUMAJIKU BhIOEpEM pabovyro MIOCKOCTh
«Bun cnepenn». AkTuBHpoBaB KoMaHay OTpe3ok u3 rpynmnbl JCKH3, OT LEHTpa
KOHYyCa OTJIO)KMM OTPE3KH TakK e, KaK MoKa3aHO Ha pucyHke 22. Pazmepsl oTpe3koB
Ha PUCYHKE BBIJCJIEHBI 3€J€HHBIM IBeTOM. [lociie co3pgaHus OTPE3KOB 3aBEPIIUM

KOMaHJYy.
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22

= =

90

Puc. 22. DCKU3 OCHOBAHUS COKOBBIKUMAIKUA

1.7. 3akpyriium yribl, akTUBUpOBaB KoMaH1y CKpyrJeHue U3 rpyninsl ICKHU3.
Cytb koMaH 161 CKpYIJIeHHe 3aKIII0YaeTCsl B BBIOOPE JBYX OTPE3KOB U OMpPEEIECHUN
napaMeTpa CKpyIJIeHHUs.

Jnst ckpyrieHus yria MeXJy CTEHKOHM M JTHOM OCHOBAHHMSI COKOBBIKMMAJIKH,
3a/aercs pagnyc, paBHbld 15 mm. [lapameTp CKpyriIeHUs BEpXHEro IMpaBoro yria —

5 MM, a jieBoro yria — 4 mum (puc. 23, 24).

Puc. 23. CkpyrieHnue HUKHUX YTIIOB Puc. 24. CkpyriieHre BepXHUX YIJIOB

1.8. BriGepeM mnomyuyuBmMiics Npoduiab M NPUMEHUM K HEMY OIEpaluio
Bpamenue u3 rpynnel Omnepamum. CHauyana J€BOM KHOIKOM MBIIIA HaXMEM
Ha CO3JJaHHBIN TPO(UIIb, a 3aTEM IIEJIKHEM Ha KOHYC, BBIOpaB €ro B Ka4eCTBE OOBEKTA,
BOKPYI' KOTOpPOro OyneT «Bpamarbecs» npodpuib. B okHe IMapamerpsl onepauuu
BpallleHUs] HEOOXOAUMO YKa3aTh, YTO CO3JAETCSI TOHKOCTEHHBIN 35eMeHT. [ 3Toro

HE0OXOJIMMO 3aJ]aTh TapaMEeTPhl, yKa3aHHbIE HA PUCYHKE 25.
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YNpoCTUTb FeoMETPHIO

. TOHKOCTEHHbIW 31eMEeHT

TOHKOCTEHHbII 3NeMeHT

TonwwuHa:

o t _ t__|=

‘B | |- .
3HadveHwe 1: |2 @
3HaueHue 2: 5 .
PazpbiBbl:

) L |7

Puc. 25. Bei6op mapaMeTpoB orepanuy BpameHus: mpoQuis

1.9. T'oroBo! Ocranock 700aBUTH OTBEPCTHSI Ha HUKHEHN MOBEPXHOCTU KOHYCa
Y HA CAMOM KOHYCE.

Puc. 26. OCHOBHOE TEJIO COKOBBIKUMAIKA

Ilar 2. Co3panue oTBepcTU M PeOPUCTHIX IPaHei

2.1. JInst co3maHWs BBIPE30B HaM IMOHAAOOWMTCS KaKoe-HHOYAb JIPYyroe TeIo.
[lycts B HameM ciydae 310 Oyaer uuinuaap. Otkpoem rpymnmny ChneuuajabHble U
BeIOepeM onepaiuio [lpumuTu u3 rpynmnsl CnenuaiabHbie (puc. 27).

2.2. llunuHap co3maeTcs aBTOMATHYECKM B MCXOJHOM CHCTEME KOOPIMHAT.
B oxne Ilapamerpnl oTpemakThpyeM pa3Mepbl CO3JaHHOTO LUIUHIpPA, U3MCHUB

3Ha4YE€HUs TUaMeTpa Ha & MM, a BeicOoTy Ha 100 Mm.
2.3. C nomorsio MmanumnyssitopoB IlepeMenienue, pacroioK€HHBIX B HUXKHEH

yacTu (GUrypbl, IEPEMECTUM LUIIMH/P K KOHYCY TaKUM 00pa3oM, 4TOOBI MOBEPXHOCTH
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Tel conpukacaiuch. JJis 3TOro u3 ImeHTpa HeoOXoauMo mnepemecTuTh Lumuuap
BIIpaBO Ha 35 MM, 3aTeM MOBEPHYTh €ro BOKpYr ocu X Ha 22° u mo ocu Y MOAHSTH
Ha 7 MM, KaK MOKa3aHo Ha pUcyHke 28.

[Ipy mepeMelIeHUH MAaHUITYJSITOpa 3HAY€HUE HW3MEHSIEMOro pa3sMepa

otoOpaxaercsi B okHe [lapameTpsl onepanuu , Ha Bkiiajike [Ipeodpa3oBanus.

Puc. 27. Coznanune muinmHapa Puc. 28. PacrionoxeHue mumHIpa

2.4. Jlanee axtuBHpyeMm ormepaiuio byjaeBa wu3 rpynnsl Onepanuum U
MOCJIE/IOBATENIBHO IIEJIKHEM JIEBOW KHOMKOM MBIIIM CHadalla MO0 KOHYCY, MOTOM
no mwmHapy. I[Ipm 3Tom B oxHe Ilapamerpnl omepuuu BbIOEpEM PEKUM
BbrunTanue. 3e€HbIM IIBETOM IOACBEUMBACTCS AJIEMEHT, U3 KOTOPOro YAasitOT

TEJO, a KEJIThIM — yIaIIeMoe TeO, T. €. caM IurHp. (puc. 29).

Puc. 29. Beruntanue u3 KoHyca IUJIMH]Ipa

2.5. B wurore mpl momyumnu sieranTHeid Beipe3 (puc. 30). Ecim xouercs
U3MEHUTH (POpMY BbIpe3a, TO MOXKHO BBIOpaTh APYroil MpUMHUTHUB, MPOJENaB mi. 2.1—
2.4, Wi MOXKHO BEPHYTHCA IO IIKAJIE IEMCTBUN K MOMEHTY PACTIOJIOKEHUS LIMJIMHIpA
U «IOJBHHYTH» €ro B JIpyroe Mecto. M3MeHeHus: KOCHYTCS TakKe U JalbHEHIINX

1aros.
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Puc. 30. Pe3ynbrar BeIpesa

2.6. OcraeTcst «pa3sMHOXKHUTBY OTBEPCTHUS TI0 TOBEPXHOCTU KOHYca. J[is aToro
aktuBupyem onepaunro Kpyrosoir maccuB u3 rpynnsl Omepamum. B okHe
Ilapamerpspl, Ha Bknaake OCHOBHbIC NMapaMeTpbl, YKO)KEM CBONCTBO «MacCUB
rpaneny. lllenkHeM J1eBOM KHONKOM MBIIIH 10 BBIPE3Y.

B okne Ilapamerpsl omepamMu yKaXeM KOJIMYECTBO KOMUM — & mT., a
B KauecTBE OCH BpalleHus BbioepeM koHyc (puc. 31). IlporpamMmma aBTOMaTH4ecKu
paccyuTaeT Imar MeXIy CO31aBacMbIMH KOMUSMH BBIPE3a W YIOJ BPAILICHUS, Kak
nmokazaHo Ha pucynke 31. Breibepem komaHay 3aKOHYMTHL BBOA W YBHIUM

ITOJIYYMBIINANCS PE3YNbTAT.

Kpyrosoii maccve q x M Mpvsercreve
v a x B v(*x &34 ©OF F- |V EE®m-JEE- - 7T R
| 2| OcHoBHble NapameTpbl ~ & \'P==l 3D Moctpoenns [5]
= e 3D Npodmam [2]
7 x Paboune nnockocm [3]
= P ﬁ - Bua ceepxy
5% . L] Bua cnesa
.o Lﬁ {1 Bua cnepeav
>q: - L lFeometpuueckue 3nemenTsi [2]
e @ 4 | Marepwansi [1]
— a B8 Onepauwn [4]
AnbTepHaTHeHbii BbI6OD rpaHeli: [m| poul | & Tero1
Ocb/neppan Touka: 7 rpanb_4 : Byneea_1 |_ f} b N Bp ”m_” e
7 e B ve_
HauanbHas TouKa BpaLleHna: ’.‘)/ b B 8 Unannap 1
KoHeuHas TouKa BpaLLeHns: o ﬁ Teno 2
Cxema pasmetlieHns: oAl '{;""
Mosopor (crpokw) :'_; 3
Konnuecrso konwii 1 06wmit yron G2 ?5\_
Konwii | 8 H S
War 45 - ¥
Yron 360 =
["] NapannensHbsi nepesoc
["] Casur na nonwara v|DE§

Puc. 31. Maccus roaneit
2.7. Ckpyrnum pebpa, 4ToObI COK OT (PPYKTOB HE CKAIUTUBAJICS B yriax

KOHYCHOM mnoBepxHocTU. Jlyis 3Toro BbiOepem omnepanuio Criakuanue pedep
u3 rpynnsl Onepanmu, J€BOM KHONKOM MBIIMIM IIETKHEM IO HUXKHUM pedpam
OTBEPCTHI{; OHU BBIJICIICHBI 3€JICHBIM 1IBeTOM Ha pucyHke 32. B okne Ilapamerpsl
onmepanMM yKaXeM paadyc — 2 MM, BbIOEpEM BHJl ONEpPALUHU «CKPYIJICHHEY,
aKTUBUPYEM IApaMETPhl: YAAIUTH HJIEMEHTBL, IPOJODKUTH 110 KacaTeabHOU U BBIOOP

rpaneii pedep u BepimmH. Beibepem komany 3aKOHYUTH BBO/.
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CrnaxviBaHve pé&bep 1 x [ ¥ roveerceve |
[« lall=] x|

B | 3D MoctpoeHus [5]

A
— — — TeomeTpuyeckue 3nemeHTh [3]
&l | [ M St
4 x b - Onepauuu [5]

Pébpa | | Fpanmub! | Obpeska | cof~
SnemeHT Paguyc E] ﬂ cof@~

ﬁ] Pebpo_9 : Kpyrosoii Maccue_1 21 ~ ﬁ

ﬁ] Pebpo_10 : Kpyrosoii Maccus_1 21

[j] Pebpo_11 : Kpyrosoii maccus_1 21 {i

1 Pebpo_12 : Kpyrosoii Macws_1 | [2]

..... v

O6wue cBoiicTBa @

Panuyc: 2 H 5
[ Smenym o]

[] Hauano: 0 : £ N

[] Koweu: 0 é

MPoAOMKUTL NO KacaTeNbHOM

[] Cuavana oruyTble @

YRansiTb 3neMeHTbI
["] HenpepbisrocTb no kpususHe

Puc. 32. CrnaxxuBanne pedep

2.8. T'oroso!

Puc. 33. T'oTOBBIN KOHYC IUTPYC-TIpecca

2.9. BpiOepeM BHYTPEHHIOIO MOBEPXHOCTh OCHOBAaHHUS KOHyCa B KauecTBE
paboueit moBepxHOCTH s Oymymiero 3ckuza (puc. 34). Jlis 3TOro akTUBHpYeM
komaHay Yepturb u3 rpynnsl [locTpoeHusi 1 1€BOM KHONKOW MBIIIM IIEITKHEM

10 HY)KHOM ITOBEPXHOCTH.

Puc. 34. Bei6op paboueii MOBEpXHOCTH
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2.10. Coznaaum J1Be MEPIICHIUKYISIPHBIE MPSIMBIE C Y3JIOM B TOYKE TIepecedeHust
B Hayajie KOOpAWHAT. [[7s 3TOro packpoeMm JOMOJHUTENbHBIE MapaMeTpbl KOMAH/IbI
Ipsmasa u3 rpynmnel [loctpoenust u BoiOepeM komanay Ilpsimbie ¢ y3iaom (0, 0).

[TporpamMma aBTOMATHYECKHU CO3/ACT JABE mpsiMbie (puc. 35).

“n %A /8 (A 3a *a G

<

Puc. 35. Tlpsamble, nepecekaroiyecs B Ha4ajae KOOpAUHAT

2.11. 3atem aktuBupyem komanny Ila3 u3 rpynmnsl Ieku3 u co3gaanm Gurypy
¢ paauycom 2,5 MM, IiIMHHOM 30 MM U IupuHOM 5 MM. Pa3zmepsl purypbsl Heo6X0aMMO
3agath B okHe [lapamerpsl ma3za. BaxxHo, 4TOOBI 3CKM3 MMa3a HaXOAWJICS CBEpXY

OT TOPU3OHTAIBHOMN MPSIMOH, KaKk Ha pUCyHKe 36.

Puc. 36. Co3ganue masa

2.12. C nomomipio koMaHael Pa3mep w3 rpynnel Odopmiienune 3amaanm
paccTosiHue OT LieHTpa A0 mnasza. [nsg storo aktuBupyem komanay Pasmep, neBou
KHOIIKOM MBIIIM IIEJIKHEM Ha BEPTUKAIbHYIO MIPSIMYIO, @ 3aT€M Ha CEPEJIUHY JIEBOTO

Kpas nasa (puc. 37).
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Cepeyma (+2) ‘ |

Puc. 37. Be160op 211€MEHTOB ACKH3a

ABTOMaTHUYECKH PACCUUTAETCS PACCTOSAHUE MEXAY BJEMEHTAMH, 3HAUYCHUE
KOTOPOr0 MOXHO HM3MEHHUTh. HaxkmeM J€BOM KHONKOW MBIIM Ha IOBEPXHOCTh
COKOBBDKHMMAJIKH, a 3aTEM B IOSBHMBIIIEMCS OKHE yKakeM 3HadcHue 38 mm (puc. 38).
IIporpamMmMa aBTOMaTHYECKH MEPECUUTAIA PACCTOSIHUE MEXKY BEPTUKAIBHON MPAMOI
Y Ma30M, CIBHMHYB JJIEMEHTHI JIPyr OT Apyra Ha 3aJlaHHOE paccrosHue. Haxmem

Ha 3CJICHYIO I'aJIOUKY, 4 3aTCM BBI6epeM KOMaHIOy 3aBepume.

SENEAE \ O\

3 - \ A\

Puc. 38. Bb16op 31neMeHTOB dCKH3a

2.13. C noMoripto onepanuu BoiTaJkuBanue u3 rpyninsl Onepauuu co3aaaum
OTBEpCTHE. AKTUBUPYEM oOIllepalinio BeITaJIKMBaHHeE, 3aTEM JICBOM KHOMKOW MBIIIN
IIEIKHEM TI0 CO3JIaHHOMY Tpoduito ma3za. B okHe mapaMeTpoB omepamnuu yKaxeMm
HarpaBjiecHne «CUMMETpUYHO MO OOIIeH JIMHE», a TakKe JJIMHY BBITAIKUBAHUS —
10 mM. BrimounM pexuMm OynaeBOi omepaliud B aKTUBHOW BKIIQJKE IMMapaMeTpOB
omnepainyu, TaKXKe aKTUBUPYEM ONiyi0 BplOpars HMCXOOHOE Teo IJs 0yJaeBoi
omepauuu. HaxmeM JI€BOM KHONKOW MBIIIA HAa HWKHIOK T[OBEPXHOCTh

cokoBbDKUMAITKH (puc. 39). Jlanee HaxkmeM Ha KOMaHIy 3aKOHYUTH BBOI.
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BuiTankueaHue g X I Npusercrave |
7 = = Ll v|x €36 OF &«

Ar&“ ¢ & = R ' 3D Mocrpoerua [9]
l:omyp:““m —— . ::ﬂ €S b :_ leomerpuueckume 3nemenTsl [12]
|l" T l A 2 =€ b E Marepuanei [1]
) ‘ = B_I x 2 { Onepauwm [6]
k: Mpoekuun [3]
8 gI ﬂ = 5] Teno_1
T
ﬁ (‘V 4 #a Bpatuenue 2
Hanpasnenue:
MpsiMoe Hanpaenexue: @ ﬂT
++ CHMMETPHYHO No Obuleii AnHe b la‘ X 1
[Anuna: %10 MM o~ H— ﬂT
[] Yrnow: 3 s N
[] ynpoctutb reomeTpuio ﬂit
'nocumnng 31eMeHT = “nf
[] TonkocTenHbiit 3nemenT éT

Tonwmxa: Her

3Hayenne 1:

5
3Havenne 2: 5
5

4P |4 P||a»

JIOHBILKO:

Puc. 39. Coznanue orBepcTust

2.14. Mu1 nonyuywiu otBepctue B ¢opme maza (puc. 40). Co3mamuMm KOmuu
OTBEpCTHs ¢ moMoIlIblo onepaiuu Kpyrosoi MmaccuB rpadeii. CTOUT yYUTHIBATh, YTO

NPy CO3[JaHMM MACCHBa TPAHE HUKOrAa HE CO3J4AeTci HOBOE 3D-Teno — TONBKO

TPaHCHOPMHUPYETCS yXKE CYIIECTBYIOIIEE.

Puc. 40. OtBepctre B popMme maza

2.15. AxtuBupyem onepanuio KpyroBoii mMaccuB u3 rpynmnbl Onepamum.
JleBOM KHONKOM MBI LIEJIKHEM Ha BHYTPEHHIOIO CTEHKY I1a3a, BBIJICICHHYIO
KpacHbIM LIBETOM Ha pucyHke 41. 3atem j1eBOil KHONKOM MBIIIN IIEJIKHEM Ha KOHYC,
BOKPYI' KOTOporo OyayT co3faBaThcsi komuu oTBepctusi. B okxne Ilapamerpsl
onepanuu JI0JDKEH OBbITh yKazaH pexuM «Maccus rpaneit», «CrtangapTHas» cxema
pa3MelleHus, a TaKKe KOJIMYECTBO KOMM — 16 mT. ABTOMAarW4yeckH IMporpamma

MOKaXKET MPeBapPUTEIIbHBIA Pe3ysIbTaT oneparuu (cM. puc. 41).
212
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AnbTepHaTHBHbIi BbIGOp rpakeit: [m] })
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HayanbHas TouKa BpalLeHus: i Boibpath 3nemeHT J x)/
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["] NapannensHbiit nepexoc
[] Cagur ua nomuara

Puc. 41. TlpenBapuTenbHbINA Pe3ybTaT CO3/IaHUS KOMHM Ma3a

2.16. BribepeM koMaHAy 3aKOHYMTH BBOA. PydHas COKOBbDKHMMAaJKa
JUI LUTPYCOBBIX (GpYyKTOB roToBa (puc. 42). OcTtanoch NPUMEHNUTh K HEM MaTepua,
U3 KOTOPOro MPOTOTUN U3Jenus OyneT HW3roTaBIMBaThCSA, a TakXke CJeNaTh

¢doropeanucTuyHOE U300paKEHHE.

Puc. 42. Monenb COKOBBDKUMAJIKH JIJIST ITATPYCOBBIX

lar 3. IlpuMeHeHne MaTePUAJIOB I CO3AaHUS (OTOPEATUCTHUYHOT O
n300pakeHust
3.1. Ilepeximounmcs B pexkuM DoTopeaTucTHIHOro Buaa (puc. 43).
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3D Moaens YepTéx Cbopka OdopmneHune Crneundukaumm MNapameTpel Nzme

S % % 58 v = &

®otopeannzm Matepuansl  AHumaums YnpaeneHue Pepaktop = AnanTueH
= pazbopkoii MaKpOCOE bparmer
3 doTopeanctnunelii Bua (GPU NVIDIA) LMA NHCTpyMeHTE AnanTuMBHC
| o ®oTopeanmctnuHblid ena (CPU) o x 3D Aetans 1.grs:1 X @ 3D fetant 1.grs:2
@ Peanucmunoe nzobpaxenue (POV-Ray)... VISP W s
®otopeanucTuunblii eug (CPU)
MapameTtpel 3anemeHTOB KomaHnaa nozeonset coznaeath GoTOpeanucTuuHoe uzobpaxeHue,

WCMONb3YA LeHTpanbHbld npoueccop (CPU).

Brizoe c knaeuatypel: 3RU
[nsa nonyueHns cnpaeku Haxkmute F1

Puc. 43. Pexxum ®oTopeasucTUYHbIN B/

3.2. PaCCMOTpI/IM OCHOBHBIC KHOIIKM Ha IMTaHCJIW HHCTPYMCHTOB B AdHHOM

pexkume (puc. 44).

m DOTCPLANUCTIHHBIN BHA

Mapametpa 3adpuxcuposats Mpuocranocewts Mepesanycrute Cpeanee  Kamepa no Coxpannre Mesamy
MIOOPANEHNA | PASMED MIODPAMEHNA  FEHEPALMIO FEHEDALMIO  KANECTEO ™ YMONUSHMNO ™ niobpaweHune wiobpawenns

Puc. 44. TTanenb HTHCTPYMEHTOB B pexxuMe POTOpeaTuCTUYHBbII BH/

1. ITapameTpbl M300paskeHHUs MO3BOJIIIOT 3aJaBaTh NapaMeTpbl I'€HEpaluu
n3o0paxenus. bonee moapoOHOE onrcaHre oMU JaHO HUXKE.

2. Knorika 3agukcupoBaTh pa3Mep u300p askeHusl 103BOJISIET 3a) MKCUPOBATh
HalpaBJIeHHE B3MIsSIIa U MaciuTad u300pakeHus. BpaiieHue Mopaenu CTaHOBUTCS
HEBO3MOKHBIM.

3. ®ynkuus [IpMOCTAHOBUTH IeHEPALMIO MO3BOJISIET BPEMEHHO MPEKPATUTh
resepanuio uzodpaxeHus. [Ipy 3TOM BBICBOOOKIAIOTCS 3aTpayMBacMble Ha 3TOT
IIPOLIECC PECYPCHI KOMITBIOTEPA, B CBSA3H C YEM ITOBBIILIAETCS TPOU3BOAUTEIBLHOCTD.

4. Oynxkuuss  Ilepe3anmycTuTh  reHepauMi  3alyCKAaeT  I'E€HEPALHIO
(boTOpealuCTUYHOr0 U300paKEHUsI 3aHOBO, MPHU 3TOM MPOUCXOAUT COPOC TEKYIIUX
PE3YIBTATOB.

5. Knonkoiit Bbi0op kayecTBa reHepupyeMoro u3odpakeHus B BbINAAAI0NIEM

CIIMCKE MOXHO BBI6paTB OAHO M3 YCTBIPCX 3HAQYCHUH KadecTBa I/1306pa)KCHI/ISI.

214



Huzkoe u cpegHee KayecTBO NPHUMEHSIOTCA JUIsl YEPHOBBIX BapHaHTOB
u3o0paxxenuil. [Ipu BbIOOpE TakOro KauecTBa CUCTEMAa aBTOMATHUYECKH BbICUUTHIBAET
MUHUMAaJIbHOE KOJUYECTBO UTEPALUU, HEOOXOIUMOE Ui MOJYy4YEeHUsS M300pakeHUun
C OIIPENEIIEHHBIM YPOBHEM «IIIYMOBY.

Jnst momydenus: HauOoliee PEATMCTUYHBIX H300PAKEHUM HYKHO BBIOpAThH
BBICOKO€ MJIM MaKCHUMaJibHOE€ KauecTBO. lIpy MakcMManbHOM KayecTBE KOJIMYECTBO
UTEpaLUi HE OrPAaHUYECHO.

BaxxHyto poiib B CO3JaHUU PEATMCTUYHBIX M300paXEHUN WUrpaeT HacCTpoilka
KauectBo m3zobpaxenus. Ee MOXHO M3MEHUTh C MOMOIIbIO BHINAAAIOUIETO CIUCKA
B okHe [lapameTpbl JoKyMeHTa Ha 3akianke 3D (cm. Bbimie). Uem Bbillle KAYECTBO,
TEM BBIIII€ TIOTHOCTh CETKU. J{J1sl momy4ueHust Hauboliee pealuCTUYHBIX H300paKEeHH I
PEKOMEHAYETCS  YCTAaHABIMBaTh KayecTBO He Huke, 4eM «lloBbilieHHOEY.
JlanHblii TapaMeTp OCOOCHHO BaXXEH MpPH HAJMYUKA B MOJEIU CKPYITIEHHBIX
ITOBEPXHOCTEMN.

6. Oynkuus BbiOop Tekyleil aKTHUBHOW KaMepbl TIO3BOJISIET BBIOPATh OIHY
u3 npucyrcTByromux B 3D-cuiene kamep. M3oOpaxkenuwe Oyner co3aaBaThes
B COOTBETCTBHH C MOJIOKEHUEM BHIOPAHHON KaMephl.

7. Knonka CoxpaHuTh U300pazkeHme MO3BOJISIET SKCIIOPTUPOBATH MOTYYEHHOE
n300paxxeHue B (pailnbl pacTpoBbix QopmaroB *.bmp, *.jpg, *gif, *tiff, *tif, *.png,
* tga. Jlna daiina MoXXHO 3a7aTh UMS U yKa3aTh, IJ1€ OH OYIET XpaHUTHCS.

8. Kuomka Ileyarp wu300paskeHMsi TIO3BOJIICT BBIBECTH IOIYy4aeMOE
N300paKeHNE Ha TIeYaTh.

3.3. Broibepem omnepaunio HanokeHme MaTepuasioB U3 TPYIIIbI
Pacmiupennslie. Eciy 1aHHas onepanysi OTCYTCTBYET Ha MAHEIW MHCTPYMEHTOB, TO
€€ MOYXHO HaWTH, UCHoJib3ys MHCTpYMEHT IloMck KOMaHI, KOTOPbIA M300pa’keH
B Buje Jnymbl. [loSBUTHCS TOMCKOBas CTPOKAa, B KOTOPYIO HEOOXOAMMO BBECTH
Ha3BaHHE MHCTPYMEHTA, ONE€palluy WIH KOMaH/Ibl.

[Tocnie BbI30Ba onepannu HamnoxeHue MaTepHajioB B aBTOMEHIO CTAHOBATCS
JOCTYIIHBI ONIIMH, IO3BOJISIFOIIME BEIOUPATh I'paHu Teaa. ABTOMATUYECKU BKIIIOYAETCS
oniusi BeiOparb rpane.

3.4. BriGepem Bce rpanu Tena. s 9TOro 3akMeM MpaByl KHOIKY MBIIINA |
IepeMeCTUM Kypcop MBIIIM copaBa HaieBo. HeoOxoaumo, 4ToOBI BCE 3JIEMEHTHI
3D-moneny MOACBETUINCH 3€JCHHBIM IIBETOM. B OKHE MapaMeTpoB HaJOXKEHHS

MaTepHasa MosIBITCs Ha3BaHUE BHIOpAHHBIX HAMU rpaHeit (puc. 45).
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HanoxeHwne Matepuana

Onepauus:
‘prronoﬁ Maccue_2

Matepuan:
l Cranb

MaTepuana:
‘BbﬁDaHHble rpaHu

]
[paHu:
B g CTanb NoAMpoBaHHas A E|
2 @ paHb_15 : Kpyrosoii Maccus_2 B

@ 'paHb_16 : KpyroBoii MaccuB_2

@ pakb_17 : KpyroBoii Maccue_2

5 @ paHb_18 : Kpyrosoii Maccue_2

. @ paHb_19 : Kpyrosoii Maccus_2

7 @ 'paHb_20 : Kpyrosoii Maccus_2

@ paHb_21 : Kpyrosoii Maccue_2

@ paHb_22 : Kpyrosoii Maccue_2 v

——3aKoH

‘Vla MaTepuana

MapameTpbl:
Macwrab 1 il

o x *3D feranb 1 X FHPMBQTCI’BVIE I

VX @ O

& |

b = 13D Mocrpoenus [9]

e = TeomeTpuyeckue snemenTsi [13]
b 1 Marepuansi [2]

b 1 Onepauum [9]

b = Mpoekuun [3]

= i Teno_1

]?E%u-ﬁ

= O [@Teno2

\%m@@ax&ﬂ

Puc. 45. Beibop rpaneit Tena

3.5. OTKpoeM CIHCOK MaTepUaIOB U3 BKJIAJKA OCHOBHBIX TApaMETPOB, HalIeM

nanky «[lmactuk» — OpanxeBblil miiacTuk (MaToBbiil) (puc. 46).

E‘ﬁﬁﬂﬁﬂﬂﬂr-----ﬁ

Onepaums:

|I(pyr030ﬁ Maccue_2

Matepwan:

|CTaJ'Ib nonupoBaHHaA

[V

_
=l
xb

—

[T TS AT T I

-0 =

| [okymeHT

ms

2| ~

E > EdMecok
M EmMnacmk
W B Kapbon

4 = Mnactui nuToii

@ Genwiit naacuk (MToN)

@ ronyboii nnactvk (nuToii)

O >KEnTeIii nnactyk (AMTOIA)

D 3&nenkiit nnactuk (MMTOIA)

@ KpacHeiii naactvk (mmTtoit)

D Oparxxeskili naactuk (UTolA)
@ Cepeiii nnactuk (nMToiA)

D Cynnii nnactuk (nuToii)

{0 dronetosili naactuk (nuToik)

@ Y&pHeiii nnactuk (MToNH)

v

- = - - |
PI

Puc. 46. Beibop matepuana

OTMeHa
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3.6. I[BEDKI[BI MCJIIKHEM JIEBOM KHOIIKOW MBIIIN Ha MaTtcpuall. On CIIPUMCHUIICA
K ITOBCPXHOCTH COKOBBIKMMAJIKH. BI)I6€peM KOMaHIy 3aKOHYNTD BBO/I.
HOBTOpI/IM HaJIO’JKCHHUC MaTcpuajla A1 KOHYCa, Y4YUTBIBAsA, 4YTO OTBCPCTHUA

y KOHyca He0OXOAUMO CAENATh JKEJIThIM IIBETOM, KaK Ha pUCYHKE 47.

HanoxeHve matepuana 1 x * EDWISEY TR ¥ pycercreve
v a X \/Xf?@ﬁ} © ¥ & ( YEE=-|O

OcHOBHbIe NapameTpbl ~ 13D Mocrpoenus [9]

2

b | TeomeTpuyueckue 3nemenTsl [100]
Onepauys: S
{Hanox(euwe MaTepuana_3 % v - Marepuanei [4]
: b 21 Onepauum [12]

Matepuan: x
l)KénTblﬁ nnactuk (nuToif) b ‘ b I Mpoekuun [3]

;l:l,’l pg‘:l BoipaXeHue: E; = Teno_1

|.l s Il ‘ @ = Teno 2

%/!' . =[] CMewarHbiii

= a
HanoxeHune maTepuana: @

BbibpaHHble rpaHu v =
I'panu:

=] XKénTbiii nnactuk (uToi) = 'ﬁ:;'

panb_119 : Hanoxenue Matepuana_3 s
panb_120 : Hanoxenune MaTepuana_3
IpaHb_121 : Hanoxenue matepuana_3
panb_122 : Hanoxexue MaTepuana_3
IpaHb_123 : HanoxeHue mMatepuana_3
IpaHb_124 : HanoxeHue maTepuana_3
panb_125 : Hanoxenue MaTepuana_3
IpaHb_126 : HanoxeHue mMaTepuana_3

~——3aKOH HaNOXeHus -
W3 maTtepuana N

Puc. 47. Tlpumenenne matepuaia

3.7. A Temnepb «cobepem» (GOTOPEATHCTHYHOE H300pakeHHE. AKTHBHUPYEM
koMmaHay Doropeanusm wu3 rpynnsl OdopmiieHne, HAXOIAIICHCS Ha BKIIAJKE
HNHCTpYMEHTBI.

3.8. T-FLEX mocteneHHo cTpouT n300pakeHHE.

KauecTBO M CKOpOCTH CO37aBaeMOro u300pakeHHsT BO MHOTOM 3aBUCHUT
OT KOJIMYECTBa uTepaiuil. Mrepauus — BbIYHCICHUE 1IBETA MUKCEIeH H300paKeHUsI.
KonnyectBo utepanuii 3aBUCHUT OT pa3Mmepa H300pakeHUs, IUIOTHOCTH CETKH HU
KonnyecTBa 00bekTOB. KonmuuecTBo urepanuii orodpaxaercs B HUKHEH 4acTH IKpaHa
(puc. 48).

Mrepaywn 254 MNpowne 00:04 Ocranoce 00:05

Puc. 48. llIkana ureparmii

Buumanmue! B 3aBUCUMOCTH OT MOIITHOCTH KOMITIBIOTEPA, CIIOKHOCTH MOJIENN U
YCTAaHOBIICHHOTO Ka4ecTBa HW300PaKEHUS TPOIECC TEHEPUPOBAHUS H300paKEHUS
MOYKET 3aHUMAaTh OT HECKOJBKHUX MUHYT O HECKOJbKHX 4acoB. CTOUT yUUTHIBAThH, UTO
IpyU  HU3MEHEHUSAX TIIOJIOKCHHUS W/WIM yrjla TOBOPOTa Kamepbl IMOCTPOCHUE

M300pakeHUsl HAUHETCS 3aHOBO.
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3.9. Tlo oxoHYaHWM TOCTPOEHUS MBI TONY4YUM (DUHATBLHOE H300paKEHUE
(puc. 49).

Puc. 49. ®unanbHoe n300pakeHue

3.10. Temepr MBI MOXEM 3aQHUKCUPOBATH pa3Mep HM300paKEHHUSA, a TaKKe
BbIOpaTh LBET (hOHA.
OnTuManpHble MapaMeTpsl i1 CO3aHus (POTOPEATUCTUIHOTO HU300paKESHHUS

YCTAHOBJICHBI 110 YMOJIYaHHTO.

[v] 3achukcupoBaTh pasmep u3obpakeHus

[ ]Bnucatb & okHo

LnpuHa: BbicoTa: 733
KauecTBo M300p@KeHuA

CpefHee v

KONMuecTBO OTpaKeHHil nyda: | 15 =
DoH

LigeT: |:|@ [ ] Mepexon: I:I@

Mcnonb3oearb TeKCTYpyY
| Background\Grey-blue T-FLEX 16.jpg | ]

| [ C:\Program Files\T-FLEX CAD YuebHas Bepcusi 1?\|

OKpyeHHe

KoahdHUMEHT APKOCTH OKPY)KEHKS : 1 =

Wcnonb30BaTh TEKCTYPY
| Environment\Beige_3_light.hdr | )

| [ C:\Program Files\T-FLEX CAD YuebHas Bepcusi 1?‘\|

OK OTMEHUTE

Puc. 50. [TapameTpsl pucyHka

3.11. Haxxmem kHonky CoxpaHuTh M300pa:keHue. BriOupaem mnanky, Kyzaa
OyZeT coxpaHEeHO M300pakeHue, 3amaeM ums (aitiny « COKOBbDKHMMAJIKay, BhIOUpaeM
TuI (aiiya u HaxumaeM «COXpaHUTB.

Harme doropeanuctuanoe n300pa’keHuE COKOBBIKUMAJIKH COXPAHEHO.

B koHile mpakThyeckod padOThl BbLAAETCS 3aJaHHUE ISl CAMOCTOSITENIHHOIO
BBITIOJTHEHUS1, KOTOPBIE PA3JIMYaAI0OTCS 10 YPOBHIO CII0KHOCTH.
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3aganus 11 CaMOCTOSITETHLHOT O BHINOJTHEHHS

1. loGaBbTEe OOKOBBIE PYUKH K COKOBBKMMAJIKE.

2. [IpumennTe qpyroi Mareprai K MOJICIH COKOBBDKUMAIIKH.

3. Co3pnaiite COOCTBEHHYIO €MKOCTh TOJI COKOBBDKUMAJIKY JJISI IIUTPYCOBBIX
bpykToB. B xoHIIE co3naiiTe poTopeanucTuIHOE N300pasKeHHE CBOCH MOJIETH.

[Tocme ycnentHoro BEITIOTHEHUS 3aJaHUi y KaXI0T0 00 yJaroIIeTrocs MOsSBUTCS
COOCTBEHHBIH MPOEKT. [IpyM HaIMuMKM B IIKOJE TPEXMEPHBIX MPHUHTEPOB MOXKHO

Haried4aTaTb IIPOTOTUIT U3 OCIIHUA.

IToaroroBka moaesu K neyatu Ha 3D-npuHTepe
HamoMmamM, 9TO MBI OyeM HCXOIWUTHh M3 TOTO, YTO YK€ MPOU3BECHBI BCE
HACTPOMKH, KaK CaMOro YCTpONCTBA, TaK U IPOrPpaMMHOTO 00€CII€UeHUsI, COTIACHO

WHCTPYKIHH, IpuiaraeMoi k 3D-npuHTepy.

lar 1. Coxpanenue 3D-moxenu B popmare STL

1.1. OTkpoeM co3AaHHYI0 HAMHU MOJIEIb COKOBBIKMMAJIKU

1.2. Ha mnanenu ObICTpOro JOCTyHa HaijeM KOMaHAy OKCIOPT W
BOCIIOJIB3yEMCS €. Tak e JaHHYK0 KOMAaHJy MOKHO aKTHBHUPOBATh COUYETAHUEM
knapui Ctrl u W.

H-S-a-a- k=

CoxpaHuTb Ctrl+5S
CoxpaHuTb Kak...
CoxpaHuTk BCe

CO}l’paHIr‘ITb KaK NMpPoOTOTHN...

[+ %ilﬂqnﬁéhiﬁﬁ - il

COKpaHHTb KOMWH...

JKCNOpPT... Ctrl+W

Puc. 51. Komanna sxcnopt

ITocne BeI30Ba KOMaHAbI, B CHCTCMHOM OKHC€ OTO6p2135ITCH COOTBCTCTBYIOIITUC

napameTpsl s skcrnopta ¢popmaroB. Beidbupaem ¢popmar STL.

STL (*stl)

Puc. 52. Bei6op dopmara s3KCiopTUpOBaHUS
219



1.3. Jlanee HeOOXOAMMO BbIOpATh MyTh, I1I€ OyAET XpaHUThCs (aili, 3aaem

uMs painy 1 HaxxumaeMm KHONKY COXpaHMTb.

Fror .. Ofhemune obhek..

Hosas nanka = -

Het 3aemeHToR, YAORNETRO FI:HH'_II HMX YCADEWAM NOMCKR.

Hble G0k

*T]

: Macka-peampaiop.st!

Twn daiina: STL (*.5H)

A Crphiis nanem CoxpaHeTe OraeHa

Puc. 53. Coxpanenue ¢aiina

Hama moznens coxpanena! Terepb moAroTOBUM €€ K MEYaTU C MOMOIIBIO
Ultimaker Cura.

lar 2. IlloaroroBka 3aganusa Ha neyath B Ultimaker Cura

2.1. 3anyctum Ultimaker Cura (puc. 54). Hanomaum emie pa3, Mbl HCXOAUM
U3 TOTO, YTO MPHUHTEP YK€ MOJATOTOBICH K MEUYaTH, MOAKIIOYEH K KOMIIBIOTEPY U

B HET'O 3aIpaBJicH TUIACTHUK, a TAKXKE 3arpy’kKeHa U HacCTpOoeHa caMa MporpamMmma.

PREVIEW MONITOR

Ultimaker ‘e

o
L
\

Puc. 54. Tlporpamma Ultimaker Cura
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2.2. lna 3arpy3ku 3D-Mogenu Ha)XKMEM Ha MHUKTOTpaMMYy IarKu ';I,
PACIIOI0KEHHYIO B JIEBOM BEPXHEM YTIIY.

2.3. B OTKpBIBIIEMCsI OKHE HAXOJIUM COXPAHEHHYIO MOJIEb U 3aTPyXKaeM ee.
B okHe mewyatu BUAMM, 4TO MacKa 3arpyxaercs Ha miaTdhopMy, HIDKHEH TpaHbIo
«mpununas» K miatdopme. IMeHHO Takoe pacnonoxenue 3D-Moaenu 1mo3BoiauT
MHUHUMH3HUPOBATH I€YATh MOIIEPHKEK.

2.4. PackpriBaeM Bkiaaky Hacrpoiika 3D-neuaTn, koTopas pacronaraercs

B BEPXHEM MPABOM YIIIy. 371€Ch 3aAI0TCSI OCHOBHBIE TAPAMETPHI MEYATH.

= Normal-0.15mm P20 KL Off =o0On &

Puc. 55. Bkinanka «Hactpoiika 3D-nieuatu»

Hacrtpoiiku mewatu (puc. 55) 3aBuCAT OT MaTepuana, U3 KOTOPOro Oymer
nevyaraTbCsi Macka. B Hamem ciydae mMbl OyneMm moaOupaTth mnapamerpbl MedaTH
s mnactuka FLEX.

M3nenua w3 FLEX-mutactuka MOXHO —CTEpPUIN30BaTh, MEXaHUYECKH
o0pabaTbiBaTh, a TAKXKE HE OOSITHCS UX 1e(POPMUPOBATH.

Basxkno! [Ipu 3D-neuaru miactukom FLEX crnenyeT cobnmronats cieayroine
Mepbl 0€30MaCHOCTU: MpPU MEYaTH CIEAyeT MCHOJIb30BaTh NMEPUYATKU ISl 3aIlUThHI
OT TEPMHUUYECKUX OKOI'OB, U PECIIMPATOPHI; M1€YaTaTh B XOPOLIO MPOBETPUBAEMOM
IIOMELIEHUH WJIM UCIIONb30BaTh 3D-IIPUHTEP 3aKpBITOrO THIMA, C OTBOJAOM Tra3oOB
W3 MEYaTHOW KaMEPHI.

CTouT y4uTHIBaTh, YTO ONTHUMAJIbHbIE HACTPOMKH MEYaTH MOAOUPAIOTCS
WHJMBUIYaJbHO, B 3aBUCUMOCTH OT TOPrOBOM MapKku MaTepualia U peKOMEHIalnii
npousBoautens 3D-npuntepa. B nanHoi paGoTe MbI BBICTaBIIIEM YCPEIHEHHBIE
napaMeTphbl evaTu.

2.5. Ham HeoOXomWMO BBICTAaBHTH HArpeB IaTdOpMbl Iepea Hadaaom
neyatu jo Temneparypsl 110°C. TommuHa cios pomxHa ObiTh Ha 20% MeEHbIIE
muametpa coria. CKopocTh neyaT MuHuManbHa 10—15 MM/c, Tak Kak B HarpeToM

COCTOSHHUHU IINIACTUK OYCHDb BA3O0K U IIPHU BBICOKOM CKOpPOCTH IICYATH MOKCT 3a0HTh
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akeTpynep. Takxke He0OXOAMMO BBICTaBUTh IJIOTHOCTh 3amoiiHeHus. Crenaem ee
paBHoil 15%. OOblYHO 3TO 3HaueHue BapbupyeTcs B mpenenax 5-20%
B 3aBUCHMOCTHU OT TpeOyeMoi MPOYHOCTH MozAelu. Yem OonblIe 3aM0IHEHUE, TEM
OoJsiee mMpoyHOM OyneT Mojellb, HO TeM OOJbIle BpeMs MeYaTh U KOJIUYECTBO
UCIIOJIb3YEeMOT 0 TUIACTHKA.
VY3op 3amonHenuss BeiOepem  Concentric  (KOHIIEHTPUUYECKUH  THUI
3arO0JIHEHMS ), TAKOM THIT 00€CTIEYMBAET JOCTATOUYHYIO TPOUYHOCTh OOKOBBIX CTEHOK.
B mpornecce neuaru FLEX-mutactukom tpedyercst BKIrOYaTh 00A4yB 110 15%.
Tak kax y MOAENH €CTh BBICTYIIbI, MUHUMAJIbHBIA yroa KOTopbix — 50°, TO Ham
HEO0OXOIUMO MOCTABUTD TAJIOYKY Ha BKIIIOUECHHE MOIEPKEK MPU TIEUaTH.
Hacrpoiika agre3un crona — HEOOXOAUMBIHN ITYHKT, TaK KaK MpeaoTBpamiaet
OJIHY U3 pacIpPOCTPaHEHHBIX MPOOIEM — OTITUTAHUS TUIACTUKA OT CTOJIA JIJISl TeYaTH.
CylecTByeT TpH BapuaHTa JiIs yiydiineHus konrakra — SKirt, Brim wim Raft.
Mg BeiOMpaem Skirt. 910 HacTpolika, KOTOPYIO Jydlle UCIOIb30BaTh Beernaa. Skirt

IMOMOTacT IMPOYUCTUTH COILIIO BO BPEM: Ha4daJla 3D-neyatu.

Print settings b

Profile Normal * v
= Quality v
Layer Height & 015 mm
J§  shell v
Horizontal Expansion ) 0.6 mm
Infill v
Infill Density ) 15 %
Infill Pattern ¥) @ concentric v
[l material v
7 speed v
Print Speed ) 20 mm/s
5" Travel v
Enable Retraction
Z Hop When Retracted )

45 Cooling v
Enable Print Cooling v
Fan Speed PN ] ‘ 15 %
k' Support v
Generate Support L) v
Support Placement & ) Touching Buildplate v
Support Overhang Angle &£ 50
=  Build Plate Adhesion v

Build Plate Adhesion Type &£ ¥) skt v

Puc. 56. Tlapamerpsr 3D-nieuatn
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2.5. Jlanee HaxxuMaeM Ha KHONKY SliCeé W OXupaeM OKOHYAHUS Ipoliecca

IoATOTOBKH MOJCIIN. ITocne yero Mel MOKEM YBUACTH IIPCABAPUTCIIBHBIC JAHHBIC

O CTaTHCTHKE meyaTH (puc. 57).

TIME ESTIMATION

Inner Walls: 01:49
Outer Wall: 03:43
Retractions: 00:27
Skin: 01:38
Skirt: 00:00
Support: 00:11
Travel: 00:08

Puc. 57. Bpems neuaru

Ecnu pe3ynbTaT Hac ycTpauBaeT, TO Mbl TOTOBBI K nie4aTu !

23%
47%
6%
20%
0%
2%
2%
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