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C.T. Myxamerxarosa, A. C. Tew, 1. T. flemugosa
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OFNABNEHUE

Baepenme

PA3/IEN I. N3MEPEHUE MHOOPMALLUM 1 KOMMbIOTEPHASA MAMATD.

1.1, EAUHMLL U3MepeHUs uHdOpMaLMn 7
1.2. TlepeB0a 13 OAHNX eAUHMLY U3MEPEHNS UHBOPNALUK B ApYTe “
13. KomnsioTephas namss. 18
1.4. Pazmeps dpaiinos 26
1.5. Co3aanme 1 Pacnakoska apxus0s pasuubix GOPMaTos. 3
Tecrossie 3aganw k pasgeny | 39

PA3JEN II. CETU 1 BE3OMACHOCTb

2.1. KomnbioTepHbie ceTit 1 ux KAaccudiukaums a
2.2. ATuenpycHas GesonacHocTs. 51
2.3. Nonv3osatensckwii uttepdeiic 58
Tecrossie 3aganws k pasgeny Il 67

PA3/EN IIl. PELUEHME 3AZIAY C TOMOLLbIO 3IEKTPOHHBIX TAB/INLL

3.1, Tabmysi 8 TekcToBoM npoueccope. 70
3.2. QOPMATUPOEaHMUE HNEMEHTOB 3NEKTPOHHBIX Ta6ANL 79
3.3. Tnne ganHsix 90
3.4 YcnoBHOE (OPMATUPOBAHYE B 3MEKTPOHHOI TabANLe. 99
3.5. Tpagnueckoe npeacTaB/e e TaBAHLIX AGHHBIX 106
3.6. Mogemposatyie MPOUECCOB & 3EKTPOHHSIX TabAMLax 114
Tecrossie 3aganws k pasgeny Il 122

PA3JEN IV. NPOTPAMMMPOBAHME HA A3bIKE PYTHON (MATOH)

4.1, Paora ¢ paiinamu 125
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4.2. Nporpammmposatyie anropuTMOs BeTaneHys
4.3 NIPOrpaMMMpOBaHIE BOXEHHSIX yCI0BH
4.4, NIporpammMpoBaKye CoCTaBHeIX yCIoBHiA

45. Oprannsyem esi6op

Tecrossie 3ananns k pazgeny IV.

PA3JEN V. TPAKTUYECKOE NPOTPAMMMUPOBAHME

5.1. Noctaoexa npoGaeml
5.2. Paspaborka anropuma

5.3. Nporpammmposarime anropnTia
5.4, Tecruposarue nporpamms
3apanws k pasgeny V

Froccapwii
Npunoxenve.

Crucok ucnonb3oBaHHo# nMTepaTyphI
Wnrepher-pecypcs

133
139
147
155
160

165
7
178
187
195

197
201
206
207
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aiin - 370 OnpeseneHHOe KOMUECTEO MHGOPMALMN (TPOTPAMMA MU AakHSIe),
UIMeIOULeE UMS 1 XPAHALLEECH B AOATOBDEMEHHON (BHEwWHel) namaT

DopmanuIaUMA - NPOLIECC NOCTPOEHIA UHGOPMAUVMOHHBIX MOAENEl C MOMOlbI0
$OPMANLHbIX FILIKOB MPOTPAMMUAPOBAHHS.

DOpMATUPOBAHNE — 3TO UIMEHEHME CBOICTB AAHHLIX, OPEACATOULNX BHEWIHMi
812, 663 MIMEHEHNA COAEPXAMOTO.

®opmyna — creuyanbHLIi MHCTPYMENT B 31eKTPOHHOI Tabnuue Excel, npea-
Ha3HAUEHHBIIA 1A PACUETOR, BLIMMCAIEHHIA 1 AHANM3A AAHHBIX.

UepBi — 370 NPOTPaM MBI, KOTOPHIE PACNPOCTPAHAIOT CEOM KOMAN N0 CeTh

3netponnan Ta6amua Excel - 370 MpUnOXeHye, N03BOARIOLEE ABTOMATHINPO-
BaTh 06PABOTKyY AAHHLIX, NPEACTABEHHBIX & BUAE TaBANL,

PrOHOMMUHOCTL — CMIOCOGHOCTS MPOAYKTA GbiTb MOHAMAEMSIN, M3yuaeMbiM,
VICMOIs3yEMBIM 1 DUBAIEKATENLHEIM ANA MOAL30BATENS B 33AAHHBIX YCAOBMAX.

103a6unutk (07 awrn. usability) ~ yAOGCTEO MCMONL30BaHWA, MPUTOAHOCTH
VICM063083HS, 3PTOHOMMUHOCTS.
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NPUNOXEHUE
Kak reiimudukayus nomoraer o6yuenuio

Kak KOMMbtoTepHSIE UTPbI MPUMEHATS C NONL30M AnA 06pasosaHma? Kak n3
6075100 MHOOOGPa3MA Mrp BHIGPATH Te, KOTOPLIE GyayT MOTMEMPOBATL U BO-
Bexars B 06pa30saTensHbIi npouecc? Kak C IoMOULH0 Urp NPEBpaTATS pewenie
CKYUHBIX 1 CIOXHBIX 33434 B MHTEPECHBIE W NPOCTBIE?

VIrpa 8 06yuenn — UHCTPYMeHT, a reliMduKaLys — 3TO NpoLecc, Hanpas-
neHHI Ha AOCTAXeHVe 06Pal0BaTeNLHAIX LeNel. B KOMMbIOTEPHLIX MTPax oc-
HOBHBIM MPUHLAMONM AOCTWXEHUA YCTIEXa ABARETCH «YUUTBCA Ha CBOMX OWNEKaX».
70T NPUHLIMN yUWT KOHUEHTPUPOBATLCA HA CAMMX SHAHURX U COAEPXAHMN U3yua-
ewmoro matepuana.

B reiiMuOUKALMN MCTIONL3YIOTCA TAKUE UTPOBLIE HEMENTS, KaK MOCTHOBKA
3a8a4, 06PaTHaR CBA3b, YPOBHM, TEOPUECTBO. UrpOBbIe NPasWiia NO3EONAIOT A0~
CTMUb peanHbix Ueneii obyuenns. Kpome 3TOro, UCMOAL3YeTCA CCTEMa OLEHOK,
KOTOpas 0CHOBaHa Ha CeAyIONX TeIcax

~ cucrema ouenok 8 6annax;

~ BCe YUEHMKY HAUMHIOT C «HyNeBHIM GAANOM» C HaUaNa y4eBHOTO rOAa;

~ KaX/0€ 334aHUE OLEHVBAETCA ONIPEAENHHLIM KOMMECTEOM 6an/08.

OuKM 1 6annbl ABIRIOTCA CTAMYIOM ANA AANLHENLLIETO OBYYEHMA W NYTH K XO-
poueii ouerKe, ycrexy. 3HauMMbIM GAKTOPOM WTPOBOTo dopmata O6yuenws 7e-
nReTCH KomaHaHas pabota. KomawaHoe B3anMoaelicTene BOBNEKaET & npoecc
0Byuern u uzyuenns matepuana. lOSTOMY, HE3ABUCHMO OT CBOMX CIOCOBHOCTl,
KaXbiit HAXOANTCA & PABHBIX YCIOBURX C OCTANLHLIMHL

MpuEesem MPUMEpLI CepBUCOs, KOTOpsIe MCMOAL3YIOT TEMMMUKALMIO ANA
o6pazosanus.

Codecademy

OByuesme nporpammuposanio Ha JavaScript,
; HTML, Python, Ruby

Code School

Cepsuc ana oyuewun NpPOrPaMMUPOBAHMIO
C 3nemenTaMy reiMMUKaLN
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. ¥ |Motion Math Games

Mo6uasHeIe Urpsi MO MaTemaTHke AeraioT oby-
Uerve BeceNbiM W 3aXEaTLIEARILMM

Mathletics

Mporpamma 45 wkon, HanpasnenHan Ha npu-
Breuenve AcTell K MaTematuke uepes wrphi
W wennenaxn

Khanacademy

BO/bLIOE KOAMHECTBO BeCrnaTHeIX BUACOKYPCOB,
BWAEOPECYPCOB MO PazANuHLIM NpeAMETaM

Spongelab
M7aThopMa ANA NEPCOHATMINPOBAHHOIO Hayu-
HOro 06pasosanits

Foldit
Pellienvie HayuHbix 33434 KaK Na3n08
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B HacToAuee Bpems MHOTO nioeii vrpaeT 8 MMORPG-urpyi (aura. massively
multiplayer online role-playing game). 310 mHorononL308aTERLCKYE PONEBBIE OH-
naiik-urpei. Mpumepom Takoii wrpsi asnsercs World of Warcraft. Ceanc nrpui
MOXET 3aMeHATS CPazy HECKOMLKO YPOKOB — MATEMATHKY, PYCCKWil 1 aHTAMACKUT
S36IKN, AUTEPATYPY, 3TUKY. WrPa yumT PaGOTaTL B KOMaKAe, PassuBaeT Hasbiki
0BL{€HIA C MOMOLBIO KOMMLIOTEPA 1 TEXHOMOTMUECKYH0 TOTOBHOCTS, A0GPOXena-
TeLHOCT, OTKPHITOCTS OMBITY, CO3MATENLHOCTS.

Virpsi & ansTepHaTienoii peanbHocTu (Alternative Reality Games) - unTepak-
TUBHOE NOBECTEOBAHME C MrPOBHIMM JEMEHTaMM. B HUX UCIOL3YETCA B KauecTae
MAATGOPMSI PeansHbil MAp. ARG-UTpbI yCHMEAIOT MOTUBALIIO K U3YHEHMIO HOBO-
70 v HeusseaanHoro. Npumepom ARG ABAReTCA urpa Year Zero. 310 TakTueckan
NPUKAIOUEHUECKaR WTPa, COMETaIOWaR B cebe MOArosoe UCCIEAOBaHUe MUPa
B PEANIbHOM BPEMEHY C YBNeKaTeNIbHEIM CIOKETOM, CKPLITHOCTBIO U CTpaTerueii.

Ocranosumca Ha npumepe cepeuca Akagemus Xawa. Teiiundukauns 3aecs
33KNIOUGETCH B HATMUMM MHCTYMEHTa, KOTOPBI MOKa3bIBAET WX MPOTPeCc, UTo
VIMEHHO OHM W3yUMAW, 3 YTO elle NPEACTOMT U3yuwTh. Take eCTh BOIMOXHOCTL
YCTaHasAuEaTs COBCTBEHHbIE Yen B OGYUeHIN ANA BHYTPeHHEN MOTMBaLM

Ha nnargopme Mozaweb MOXHO B6i6paTL 06pA30BATENLHbIE MHCTPYMEHTS,
UTpbi, BOCNPOM3B0ANTS BLIGPaNHLIE O6pa3osaTensHbie BuACO wan 3D-ClieHs, Ta-
Kue Kak PaGoTa C KOMNLIOTEPHOI CETbIO, YCTPOWCTED KOMNbIOTEPa, UCTOPUS Pa3-
BATMR HOCWTEnel! MH(OPMALIMK, YCTOTICTBO XECTKOTO ANCKa 1 Ap. (puc. 1)

i mozam

& 1 -L¥
N > ] =

| —
X - Nee=a

Puc. 1. Mrargopua Mozaweb
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OHRaliH-KOHCTPYKTOP ANAAKTUUECKAX UTP

ra (UN) npeacTasanet coBoii UHTEpHET-NPOEKT ANCTAHLNOHHOTO O6yue-
His. OHAaiH-KOHCTPYKTOP AupakTAueckwx wrp (Umapalata.com) npeanaraer
HOBYI0 OHAAIHOBYHO CUCTEMY ANA CO3AAHWA, NYGAVIKALIMN 1 BLINONHEHNR ANAAKTI-
Yeckwx Mrp AnA yuaumxca (puc. 2).

‘mapcﬁla
POMTL | MIPbI| MYMBTHMEWS | UMAIGRA

Puc. 2. Umaigra

Pewenue 6a3MpyeTch Ha NPEACTaBNeHMM OByHeHN Uepes urpy Kak npouiecca,
cocToAuero u3 creayiowX 3Tanoe:

A) nogroToska maTepuana, Coaanwe v MyGAMKaLNA Nrps;

B) NpeACTaB/ieHe MLl yUeHNKaM & BWAE OAHOTO WA Goee aaanwii;

C) BLINO/HEHYE 33AaHNIT YUAUMMYCH YEPE3 OfHY WAW HECKOAILKO MOMITOK;

D) KOHTPOAL 32 XOAOM BHITOMHEHWA 3aAaHNI OTACTLHLIMA YUeHNKAMA AN
TPYNINaMM YUEHUKOB W BLIEOA Pe3ynbTaTos;

E) aHanu3 pesy sTaTos, BLIAENEHMe NPOG/IEM B BLIMOAHEHYM 3aAaHMIA 1 B03-
spaujenvte k 31any A
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VICO/b3083HME 31EKTPOHHBIX MTp HE JaMEHAET TPAAULMOHHEIE YPOKW, 3 npe-
AOCTaBAAET AOMIONHATENLHYHO BOIMOXHOCTL B OFyueHAn. OCHOBHLIE XapaKTeph-
CTVKW, KOTOPBIMY ZOMKHA O6N2AATL SAEKTPOHHAR MTPa AN €€ SPHEKTUEHOTO nc-
nonb308aHMA:

~ NPOCTOl 1 NOHATHAIIA UHTEpdENiC C rpadukoi;

~ 3aHMMaTeNbHLI UTPOBOT CUEHAPWIE, OPUEHTUPOBAHHSIIA Ha YeTKO onpeae-
nenHie 0BpazoBaTentHsie uen;

~ BO3MOXHOCTS Q4ANTMPOBATS UTPY K MHAWEMAYANBHLIM NOTPEGHOCTAM yua-
uwuxcs;

~ BO3MOXHOCTS NEPCOHA/MIMPOBATS COREPKAHNE ANA PA3NNNHLIX MPEAMET-
Hbix OBnaCTell, BO3PACTHOTO AUANA30HA U A3LIKA YUALLMXCH;

~ N0Ka3 B0 BPEMA WrPLI NAPAMETPOB BLIMOAHEHNA: MPOTPECC MTPOK, CHer,
Bpems u TA;

~ BOMOXHOCTS OTCNEX/BAHUR, OLHKY 1 AHANW3A PE3Y/ILTATOB YUaIMXCH;

~ BO3MOXHOCTL NY6AMKALYM M OBMEHa UTPbi C COOBILECTEOM yuuTene 1 yua-
wuxc A,

Ul MOXET GbiTh 1€TKO WHTErPUPOBaH & OCHOBHON yueBHBI MpoLiecc & Katie-
CTBE AOMOAHUTE BHOTO 0By ILEro UHCTPYMeHTa. KOHCTPYKTOP MOXHO CrOAb-
308aTh B WKOE 11 AOMA, UHAMBUAYANILHO U ANA TPYTINbI YHEHUKOE

Ul npeanaraerca & asyx sepcuax: Editor v Class.

Ul Editor AaeT B03MOXHOCTS CO34aBaTS UTPbI HA MPOTOTANAX 33 HECKOMLKO
LIaros, MOATOTORNEHHLIX ANA PA3MMUHbIX MPEAMETHbIX OBAACTEI, A3LIKOB, PAzHBIX
803paCTOB U BMA0B ynpaxHeHHil

TpHEEeM HECKONILKO FOTOBBIX Ip.

1. «@yT60n +» . laHHas urpa NO3BONAET MOATOTOBUTL:

~ ansTepraTieHsie Tecbl (TPasunLHO — HeNPaBMALHO),

~ TecTsi € BiGOpOM OTEeTa.

2. «3aK0N0BAHHBI 3AMOK». B 3TOM POTOTUNE AKTUEHO UCTIONL3YETCA Tex-
Honorua Drag-and-drop (neperackusanme ofbekTos). 310 NO3BOARET YAANATL
€n08a 1 CTpOMTS NpeanoXeHns.

3. «Asmanepener>

~ KOHCTPYWPOBaHWE anbTEpHATUBHBIX TeCTOS (TTPABUALHO — HENPABUALHO);

~ TecTsi C BbiGopoM OTEeTa.

KOHCTPYKTOP 1103807R€T BKMIOUMT/BLIKTIOUUTS 3BYKOBOE CONPOBOXAEHMUE,
OnpeAennTs KOMMUECTEO 3aAaHWI, CKOPOCTS UX peweHus. MHoTve W3 AnaakTA-
YECKWX UTP MOXHO UCMOLIOBATL HE TOMLKO ANA AMCTAHUMOHHOTO OByueHUs,
HO 1 B WKO7IE HA MHTEPAKTUBHOI AOCKe.
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CMMCOK UCMO/b30BAHHOW INTEPATYPbI
1. Bakpauixos A. B. MIporpammmuposanie ans Aeteit wa assike Python. - M.
ACT, 2018. - 288 c.

2. Bopdepmar K. Mporpamuwposanue wa Python. NantocTpuposanHoe pyko-
804CT80 A7 Aetelr / K. Bopaepman, K. Crunu, K. Kevran. — M.: Maw, Msanos
 Gepbep, 2017.- 346 ¢

3. Fopaties A. B. MpakTakym N0 MHGOPMALMOHHEIM TexHonornAM / A. B. Tops-
ues, 10. A. Wadpuy. ~ M. Burom, 2016, - 272 ¢

4. Vngopmarika: dHuMKIONEAUUECKUTi CTOBAPL ANA HAUMHAKWWMX | pea.
A A. Mocnenos. - M.: Megarorvka-Mpecc, 2013. - 352 ¢

5. fleonmeee B. [, Hoseliwan HUMK/ONEANA MEPCOHANSHOTO KOMMbIOTEPa
2008. - M.: O/IMA Mewa Fpynin, 2008. - 960 c.

6. MakTpam M. Nporpammuposasvie Ha Python Ana Hauumatouwx. - M.: kcmo,
2015.-192 ¢

7. Mempoueros A. B. Tepconanshuiii KoMnsHoTep — MPOCTO u AcHo! — M
Cmonenck: Pycuy, 2013, - 400 ¢

8. Cemaur M. Vinpopmatuka. Basossiii kypc. 7-9 knaccer / U. Cemakny, /1. 3a-
norosa, C. Pycakos. - M.: Busom. /la6opatopw 3uawii, 2015. - 390 c.

9. Cammep@und M. Tiporpammuposative Ha Python 3. MoapoGHoe pykosoa-
cT80. ~ M.: Cumeon, 2016. - 608 c.

10. Cemarun M. T, 3anozosa /1. A, Pycaxos C. B, lilecmaxosa /1. B. Usigopwa-
Tuka u KT, 7 knacc. - M: Busom. labopatopws 3uanwii, 2012. - 167 c.

1. Yepuroeus H. . Uopmataxa u UKT. 7 knacc. - M: Busom. fla6oparopus
3wanuii, 2012
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WHTEPHET-PECYPChI

1. https://www.360totalsecurity.com/ru/antivirus-on-the-computer-download/
2. https://ruwikipedia.org/wiki.

3. Mugopmatuka. Teopus (c 3agauamm u peusennsmw) [http://book kbsu.ru/
theory/indexhtml] gata o6pauy.: 10.11.2020.

4. Anexcees, E. T. Mndopmatika. MynsTaMeaniiHbiii 31eKTpOHHbI yuebHNK /
E.T. Anexcees, C. [l. Borateipes [http://inf.e-alekseev.ru/text/tochtml] gata 06-
pauy.: 10.11.2020.

5. Crosaps TepmuHos no usdopmarake [http://uchu2008.narod.ru/razdely/
informatika/slovar_terminov.html] gata o6pauy.: 10.11.2020.

6. Cnosaps OCHOBHLIX MOHATWI W Tepmunos. [http://book kbsu.ru/theory/
definition html] ata 06pauy.: 10.11.2020.

7. Cnosaps [http://pandia.ru/text/78/419/69850.php] aara o6pauy.: 10.11.2020.

8. Crosaps Tepwuros no unpopmarue [http://wikiiteach.ru/images/5/5d
Cnosaps_tepmutoe.pdf]

9. httpsy/kopilkaurokov.ru/informatika/uroki/modielirovaniie-v-excel  aata
o6pauy.: 10.11.2020.
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File Edt Format Run Options Window Help | |>>>
mmmmmm= RESTART: F:/7xmacc

Py - [rems
et saemine xoopmars o
e et :

Tepras uerseprs.

11f x> 0 and y < 0 i
SIE x> 0008 5 < 02 RESTAR Txnace
princ ("dersepras werseprs®) Baiicie’ b dmiaiia Do
eliry >0 it
print ("Bropan uerseprs ,
Sieet Bropas uerseprs
Pprint ("Tperss uersepss®) iy
RESTART: F:/7xmace
Boemire xoopmmaTs TowR:
-2
-3
Tperss uerseprs
>>>

======= RESTART: F:/7xnacc,
Baemuze xoopmaTs TowNK
s

=

Yersepras uerseprs

>>>

Puc. 4.29. Ko Mporpamiel ¢ Wenonb308aHview Aoruuecki onepaLii
%! OnpegenuTe, NPUHAANEXUT N BEEAEHHOE UUCTO 33AAHHOMY UH-
Tepaany -50 < x < 0 wa 50 < x < 100.

] War 32 warom

1. Baectu wmcno x.
2. Ecw aminonwsetca ycnoame =50 < x < 0 wan 50 < x < 100, 10 wkca0 npy-

HaATEXUT 33/4aHHOMY NPOMEXYTKY.

3. 3anwcars ycrosme Ha s3bike NPOTPaMMMPOBaKWA Python, ucnons3ys noru-
ueckve onepauwn x > =50 and x < 0 or x > 50 and x < 100,

Dlankoe ycnoswe MOXHO 3anucaTs & CokpauienHoi dopwe: =50 < x <= 0 or
50 <= x < 100

4. Buisecry Ha kpan oteer True, ecan ycrosve vcTuHO, u False & npoTvaHoM
cryuae
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5. 3anucaTh KOA NPOTPaMMLI U BHINOAHWTS €ro (c. pic. 4.30).

rine (ronenre winor) i (semee et —
e N | ==
B maisEn) e razseny =

Puc 4.30. KOA NpOrpanibl O NPUHAANEXHOCT UICNa 334aHHOMY WHTEpBanY

3nanve. Moxumanne

1. Ha30swTe Ha Tpex si3biKax Kniouessie C108a

2. Uro Takoe cocTasoe ycnoame?

3. B Kakvx Cayuasx GyayT NPAMEHATLCA MOTMUECKMe OnepaLn?

4. Kakvie npasiuna BLINOMHEHNA NOTMUECKWX ONEpaLi CyuecTayioT?

5. Kakosa npvopUTeTHOCTS M0TUNECKYX OnepaLmii?

6. OnpeaenuTe 3HaueHye MOTAMECKOTO BuIpaxens (X < y) or (y > 0) and not
(x20) ecnu x = 0, y = -20.

LT LS

Npumenenve. Ananus

)

7. CocrassTe NPOrpaMMy A7 BLIMMCNEHNA SHAUEHN BLIDaXEHWIL. NlpoaHanMan-
PY/iTe, NPY KaKVX 3HAUEHUAX X HENb3A BLIMMCAUTL 3HaueHue suipaxennit. Npu (SRE)
BBOAE 3TMX IHAUEHWIA BLIBEAVTE COOTBETCTBYIOWIEE COOBLIEHYE.

x+3

1 B
=)

2) X ¢
18

3) 3x+1)

5

151






OEBPS/image/1434.jpg
8. OnpegienuTe 3HaueHve nepemeHHOV a NOCE BLINOMHEHNA GparMeHTa npo-
rpamubi (puc. 4.31)

Fle_Edt_Formst_fun Opton | _Fle it Fomut Rum Options | [Fie Gt Famnst fun Optiows W
=0 o= D

ot Y Pl
165 vl el e Yas1 e acnm e acn
5 e e
e EO SRR | BT
prie (@) prie (@)
a) b) (o]

Puc. 4.31. GparmenTel nporpamuisi

D ] Cumres. Oyenusanne

9. flaw xoa nporpammei. CHOpMynMpyiiTe yCroBMe 3a4auu
a = int(input()

a<-s:
print(Low’)
-5 <
print(‘Mi
else:
print(High')
10. Cocrasste MpOrpaMMy, MO3EONAIOLIYIO NEPEBECTU GaniLi, MOAyueHHbE
B NPOUEHTAX, & NATUGAANLHYIO OLieHKY:
85-100% - ouenKa «5»;
65-84% — ouenKa «d;
46-64% - ouerka «3»;
21-45% - ouenka «2»;
0-20% - ouerka «I.

%’] KsagpatHoe ypasHenme

HanucaTs nporpamiy 417 peleHws K8aapaTHOro ypasHeus ax? + bx + ¢ = 0.
Mpu 370m a # 0.

. War 3a warom

% ] Cocrasum Snox-cremy (puc. 4.32)
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1. Baoa koabuLmentos
ypasienu: a, b, ¢

2. D (aucxpumnann)
npucaomM 3HaueHwe
bi-dac

3. Eom D < 0, Te. orpuuarens-
Hell, 70 ypasHerie He umeet

pewenuin
4. Ecan D = 0, 10 ypaswetue

uieer eanHcrBeHHOE b |[emiE

pewenve b~ 2a. xe(oD): 20

5. Ecu D nonoxwtenshaii,
10 ypasHerue umeet Aga

bt/b'~4ac
BT D)

Puc. 4.32. B0K-CXeMa peLieHts KBaAPaTHOrO ypasHenus

Ha 6710K-CXeMe Ml BAMM, UTO B/IOXEHHO BETBAGHME ACTUTCA HA TPU BET-
81, KOTOpbIE PEANM3YIOTCA C IOMOLLSHO KACKAAHOTO BETENEHNA B KOAE MPOTpaMM!
(puc. 433)

File Edt Fomat Run Options Window Help
a = float (input ("1-7 rospbwmment="))
b = float (input ("2-% xosdbwment="))
© = float (imput ("3- xosppwmens="))
D=b2-4%arc
fzom mach import sqrt
i£D<o0:
Print (‘Vpassenue we seer pemensi.
e1if D == 0:
x=-b/ (2%a)
print ('Vpasmewre veees omuo pezemme x =', X)
e1se:
X1 = (b + sqrT (D) / (2 * &)
x2 = (b - sqre (D) / (2 * &)
Print ('Vpaswewse sees asa xopwa: X1 =', Xl, 'x2 =', x2)

Puc. 4.33. Ko nporpaniis! peliienits K8aapaTHOrO ypasHenits
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Peuwenme KsaapaTHbix ypasHenmit
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e

A —
2-% xoIpPUUMENT=6
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Vpasuenue meer omMo pememme x = -3.0
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4.5.) OPrAHW3YEM BblEOP

Bbl HAYUMTECH KNKOYEBBIE C/IOBA

Banucsisars paseerens- | Bui6op Taaay  |The choice | (il
fouwecs anropumy Ha | Passerensioumiics | Tapwakrany | Branching
3Ke NpOrpAMMMDOEA- | anropuT anropuTwi | algorithm.

st Python (naiiTom).

B HEKOTOpHIX A3bIKAX MPOTPAMMWDOBAHUA CYWECTBYET KOHCTPYKUWA BbiGOpa
switch - case. B s3bike nporpaMMMposaHus Python AnA peannsaumy eei60pa u3 He-
CKOMLKIIX aNbTEPHATAB MOXHO UCMIONL308aTH KOHCTPYKLMIO if — elif ~ else, ¢ koTopoit
Bb1 yXE NIO3HAKOMIUCE MPH MPOTPAMMMPOBAHNY BACKEHHBIX yCNOBWY. PaseeTafeH-
HbIE A/TODWTMbI MOXHO OGLEAHSTS U CO3A3BATS U3 HYtX KOMGUHALMY ONEPATOpOE.

Monpobyem pewwTs 3agauy, B KOTOPOV HEOBXOAMMO BEICTABTS OLEHKY g
YueHUKy B 3aBUCHMOCTH OT PesynsTaTos Tecta. Tak Kak OLEHOK HECKONBKO,
TO B 3aBUCAMOCTH OT HaBPaHHbIX GaNIOB YUEHNK MOXET MOAYTS Ty MAN

WHyIo ouewKy. Hanpumep, ecii KoaMuecTso 6an08 60Mble W pasHo 85,
TO CTABUTCA OUEHKa «OTAMIHOY; GOMbLE WnK pasHo 70 6annam — oueHka
©XOpOWOY; 6Okl Wi PaBHO 55 6a/1aM ~ OLieHKA «yA0BAETEOPUTENEHOY;

6onbie wn pasHo 40 6a71aM, TO OLEHKA «HEYAOB/ETEOPATENSHO.

points=int(input(“Bul HaGpanw konmuecTso 6annos="))
if points >= 85:
print(“Monogeuy! Bawa ouenxa - “oramuno”
elif points >= 70:
print(“Bawa oyena - “xopowo”")
elif points >= 55:
print(“Bawa ouena - “ygosnersopuTensHo””)
elif points >= 40:

t(“Bawa oyenka - “HeyaosnersopuTensHo™)

t(“Bam Heobxoaumo nepecaars Tecr.”)

KaK 81 AymaeTe, Kak 3HaueHUe nepemenHoii points GyaeT CpaBHMBaTLCA CO

BCeMM YCI0BMAMM NOAPAA? B KIKOM CAyUae Ha 3KpaHe NORBUTCA CooBueHNe

06 OueHKe? B Kakom Clyuae Ha 3Kpake NosBMTCH TekcT “Bam HeoBXoaMMO {%
=3

nepecpats Tecr"?
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Huxe faH xoa nporpammsl. Chopmynupyiite ycrosve 3agaun. Kakim
06paom EwinONHAETCA onepatop BeiGopa & nporpamme? Mposegure
3KCnepumeHT. UTo 03nauaer napamerp end=" "’ s onepatope ewisoga? Eciu
70 y6paTs, TO Kak pe3ynLTaT GyaeT BuiBeAeH Ha 3KpaH?

temperature=int (input ("Kaxas remneparypa ma ymame?"))
weather=int (input ("Ecom uaer momms, TO ssemTe 1, umawve 0\n"))
if veather==i:

print ("BoseiTe 3OMT M ", end='
it cemperature > 20:

Print ("onesaiiTech NErKO - Ha yJMUE TEmAo!
elit 1cmcemperaturec=20:

print ("onesajiTe JErKy® KypPTEY!
e1it ~1s<=cemperacurec=

Pprint ("onesajirecs ouems Tewo, TaK Kax Ha yime xonomo.™)|

Hanuwwe nporpammy KankKynsTop, KOTOpas & 3aBUCHMOCTA OT BEOAA
3Hauenii & nepemenHie GyJeT BHNONHATH COOTRETCTBYIOUME AGWCTEMA
W BHBOAWTH WX Ha nevath. Hanpuvep, ecru Bsegeno sWauenve «adds,
TO BHINOAHAETCA ClOXeHme, «sub» ~ SbiuMTanve, «mul> ~ yMHOXeHve,
«div» ~ genesve. B Cnyuae BEOJA APYrOTO 3HaueHws GygeT shiBeAeHO
coobuenve 06 ownbke «error» (puc. 4.34).

al=int (input('Bseawre nepsoe wicio: ') [l Baemure nepsoe wwicno: S5
a2=int (input (*Bsemure szopoe wicnio: ') W anemure sropoe wicno: 7

operation=input (*add/sub/mul/div: ' add/sub/mal/div: div

if operation == 'add': Orser = 7.85714285714285
a3=al+a2 >>>

elif operation == 'sub': RESTART:

as-al-a2

Bsemuze nepsoe wicno: 88
elif operation == ‘mul': —

Bsemre sropoe wacno: 33
a3=aiva2 ada/sub/mal/div: sub

1if operation == 'div' Orser = 55
as-a1/a2 >>>
eises = JRa RESTAR:
a3=" omutra Bsemme nepsoe wncio: 26
print(‘Orser = ', a3) Bseme sropoe wacno: 38

ada/sub/mal/div: 22
Orser = omubxa!

Puc. 4.34. Mporpammisiii 610K ycroeHoro onepatopa elif
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3nanve. Moxumanne

1. Nouewmy onepauys Buaaa < b = ¢ weaonycTma, a onepauns sngaa < b == ¢
asonycruma?

2. Yewm OTANUBIOTCA pesynLTaTE! OnepauMii «/» W «//» ANR Uensix wucen? A A
BewecTaenHbix uncen?

3. Kakan CTpyKTypa ABAR€TCA pesyntTaTom paGos dykkunm divmod()? 5w,
4. YeTaosuTe COOTBETCTBUE: PACTONOKWTE OMEPATOPS! B MPABHILHOM NOPAAKE.

FPES

a) a = inprint(‘cxonsxo sam ser?’)
b) a = int(a)
o else

d) print(‘ss moxere ynpasnsTs asTomobunem’)

©) print("su sce ewe He moxere BoauT, MawMHy")
fifa <18

NHENENE

5. 3anuwwTe pesynsTaTh yCH0BHOTO Onepatopa (puc. 4.35).

a=ias a=10 a=10
b=c22 b=2 b=2
i€a> b ifatb==0:|ifa s b 1=0:
print(a/b) print(a*2) print (a*2)
else : else: else
print(a/2) print(a/2) print(a/2)
a) b) )

Puc. 4.35. Ynoarkle onepatops!

6. HanuwwTe Nporpammy, KOTOPan GYAET BLIS0AUTS NEPEBOf U3 OAHOM BenMuM-
Hel 8 Apyryio. K npuMepy, ecm 88ecT 1 8epcTy, T0 BLISOAWTCH Ha KpaH nepe-
804 8 Caxenw

1 8epcra - 500 caxeneli

-1 caxens - 3 apumna;

1 apww - 16 Bepuikos;

-1 Bepuiok - 445 cw.

Mpumenenue. Ananus %
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7. Kakoii pesynttar Gyaet Bbisefen Ha neuars, ecnu Ana nepemenroii grade
esenm awauenvie, paskoe 967 Koa nporpanies npeactasnen Hixe.
put(“Beaure Bau Gann: *)

print(“A+")
elif grade > 93 and grade <= 96:
print(“A")
elif grade >= 90:
print(“A-")
8. Koa npeasiayutelt NpOrpammsi NPeACTaB/eH B Bge CIOBECHOTO anropUTM
MpoananuaupyiiTe, KaKkoe 3HaueHme NpUHAMAET ycioawe: true ww false? Ka-
Kolh Onepatop GyaeT abinonHeH nocae nyHkTa 67
1) Mposeprer, seeTca 1 oUeHKa Gonsie v paHoii 65 (true i false).
2) Buiseget “Mpoxoaoii 6an
3) Nposeprer, senseTca 1 OueHka 607bLe un pasHoit 90 (true i false)
4) Nposepser, npessiwaet an ouexka 96 (true wnw false)
5) Mposepser, ABNAETCH A OUEHKa GoNbLLE 93, 3 TAKXE MEHbUE WK PaBHa
96 (true nw false).
6) Buiseaer Ha nevars.

A ] Cunres. Ouenmsanue

Kue OWwBKM AONYIWeHI & Heii? Kakie Npasiia HEOBXOAUMO MPUMEHATs py
3aMMCKH B/IOXEHHOTO YCAOBHOTO OnepaTopa? Kak MOXHO MozepHu3MposaTe
nporpammy?

put (“Beeaute nepsoe uncno: “)

put (“Beeaure BTOpOE UYMCAO: *)

nput (“Bsegue Tpetse uncno: )

x>y:

ify>z:

print (x,y,z)

else:

x>z:

.] 9. Huxe npeacrasen koa nporpammsl. Chopmynupyiite ycrosue 3agaun. Ka-
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print (x,z,y)
else :
print (z,x,y)
else:
x> z2:

print(y, x,z)

else

ify>z:

print(y, z,x)

else

print (z,y, x)
10. HanuwuTe NPOrpamMMy ONPEAEnEHits AHA HEALM MO BBEACHHOMY HOMEDY.
HlBARETCA OH PaBOUMM AHEN WA BLIXOAHEIM? HAnpUMEp, eCi BBeAEH HOMEp
1, 70 noHegenbHUK, HOMEp - 6, TO cy66oTa.
11.Y 8ac ecth 1000 Tesre. Ecau CToAMOCT 617eTa & ko cocTasuT 1000 Temre,
TOrAa Bbi KyNUTE BUANET, ECAU CTOUMOCTS Gunera & ko - 700 Tekre, T0 kyniTe 61-
78T u HanwTOK. ECAU CTOMMOCTS 61AeTa 8 ko — 1200 Tewre, TOTAa KAHO NOCMOT-
pwe & Apyroii pa3. HanuiuTe MPOTPay, UCTONb3YR BACKEHHSIIi ONEpaTop.

3apaum ¢ paitnamu

1. «BUCOKOCHBI roA». [lanHbie BEOAATCA € KnasuaTypsi wau w3 Gaiina
NpUL.Xt, BLIEOARTCA Ha 3KPaH WK & daiin output.xt

Dlano HatypansHoe uncno. TpeGyeTch Onpe/ennTs, ABIRETCA A FO C AaH-
HbIM HOMEDOM BUCOKOCHBIM. ECAIN FOA ABARETCH BCOKOCHHIM, TO BbiseguTe YES,
unaue suisegute NO. HanoMHuw, 4TO & COOTBETCTBMN C TPUTOPUAHCKYM KaneH-
A3pEM A ABARETCH BCOKOCHLIM, ECAU ET0 HOMEP KPaTeH 4, HO He KpaTeH 100,
a Takxe ecan oK kpater 400,

2. «BxopMbie AaHHBIEr. BEOAUTCA OAHO HATYPATLHOE YACTO.

3. «BbIXOAHbIE AaHHbIE». BoiseaNTe OTEET HA 3a4auY.

4. «HeTHble 1 HeweTHbIe unCnax. [laHHbIe BBOAATCH C KAGBUATY Db /M U3
$aiina iINPUL.AXt, BLIBOARTCH Ha SKPaH UW B Gaiin OUtPUL.xt

Dansi Tpu yensix uncna A, B, C. OnpeaenuTe, ecr 1 Cpeay HuX XoTs Gl
OAHO UeTHOE  XOTA 611 OAHO HeueTHOE.

5. «BxoaHbie AanHbier. Yucna A, B, C - He npessiwaioume no MOAynio
10 000.

6. «BuixogHbie AaHHBIEr. OfHa CTPOKa ~ <YES» i «NO».
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TECTOBBIE 3AZJAHUA K PASAENY IV

1. fiabik Python oTHocuTca:
a) K CTpYKTYpHOMY NpOrpamMMWpOBaKMIo;

6) K 0GBEKTHO OPUEHTVIPOBAHHOMY NPOTPAMMUPOBAHIIO;
8) K 70TMUECKOMY MPOTPAMMUPOBAHWIO;

1) K IPOLLeAYPHOMY NPOTPaMMUpOBaHNIO.

2. NpasunbHoe Hassanme nepementoit & Python:
a) 123alfa;

6)alfa;

5) @alfa;

) print

3. Tun gannbix 8 Python, ABnIOWMiACA yenbiM.
a) float

6)int.

8) bool.

) integer.

4. PesyneTar BLINOAHEHNA CEAYIOUIETO KOAA.
>>>2/3

a)o.

61

&) 0.6666666666666666.

) 0.66.

5. Uucno ~77 nocne BbINOAHeHMS anrOpUTMA
x = float(input())

print(x)

6yaer 3anucano Kak:

a7

6)77.0;

8)-77.0;

) 77.00.

6. DyHKUWA, KOTOPaR BLIBOAMT HTO-AMEO HA KPaH MOHMTOPA.
a) write().
6) log().
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3anaavm Takoe ycnosHOe GopMaTUpOBarme AnA Aueek BA:B15, uToGui Te u3
fuEEK, IHAUEHNA CTABKM AOXOAHOCTA & KOTOPHIX MeHbLe CpEAHelt AOXOAHOCTA
2,8, Bb12RANCH CBETAO-KPACHHIM UEETOM, 3 TEKCT — KPACHLIM LBETOM

s 37070 Bbigenm Avanason aueek BA:B15. [L1A MCOnL308aHNA YCIOBHOTO
GOpMaTMpOBaHYA MpUNEHAEM KHOMKY YCIOBHOE BOPMATMPOBaHMe Ha NaHenn
Crunw newts Tnaswas. /lanee suiGupaen komanay Mpasuna sbigenenus aueex
u Mensue (puc. 3.30)

R S —
X e a8 BeA BT 2 Hommarrminns: 9 % o

.

i e pe—
B [ p—
34 R
S ey
3 [P i
k2 .
s 2
f= &
S 3

Puc. 3.30. MpumeHeHUE YCAOBHOTO (GOpMATAPOBaHHS

OTKPOETCA ANaNOTOBOE OKHO MeHbIWE... HACTPOIiK/ NapaMETPOB YCAOBHOTO
®opmatuposanys. B none GopMaTMpoBars aueiikn, kotopsie MEHBLIE ykassi-
Baem 3HauEHME, C KOTODHIM CTEAYeT CPABHYEATL GOPMATAPYEMBIE AueiikH (IO
Wnv aapec aueliku). B AaHHOM Cyuae yKazuiBaeM YMCIO 2,8. B pacKpHIBaIOWEMCH
cnvcke cnpasa ewiGMpaem OAwH U3 NPEAOTIPEAEREHHLIX CIOCOBOB GOpMATHPOEa-
His (3aKpacka uBeToM AueiKM U TeKcTa)

Ha puc. 331 ewgum, 4TO TeKCT OTOGPaXAETCA TEMHO-KPACHLIM LBETOM,
a Auelika 3aKpaLeHa CBETAO-KPACHOI 3aMBKO

100
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5) out)
1) print()

7. Kak nonyunTs Aanmbie oT nonb3osatens?
a) Vicnons3osats merop get().

6) Ncnons3osats meto cin()

8) Vcnons3osars etoa read()

) Vicnons3o8ars metos input().

8. Kakos GyaeT pesynbTar BLINO/HEHNA CIEAYIOWEro Koga?

>>> print ¢
a3

6) SyntaxError: Missing parentheses in call to “print"

5)-3

01

9. Uro GyaeT BbIBEACHO B Pe3yNLTATE BLINONHEHNA KOAA NPOTPAMME

6) 2000
&) 20000
r) 1000

10. Pesynuratom sbiuucnenms print(24 // 3) yaer uncno:
a4

68

812

e

11. Kakum 6yaer pesynurat Bbinonmenun anropurma?
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Puc. 3.31. HacTpoiika yCI0BHOTO (GOpMATUPOBaHMS

370 OAVH U3 CMBIX NPOCTBIX PUMEPOB BLINONHEHNA YCIOBHOTO GOPMATMPO-
Banun

UTOGeI nyuwe MOHATS, KaK PaGOTaET yCAOBHOE GOPMATUDOBAHHE, BbisenUTe
FPYTINY AUEEK C yXe BBEACHHBIMIA AHHBIMY, HAXMUTE KHOTKY YCAOBHOE GOPM
TMPOBaHMe ¥ MOCMOTPYITE Pa3NMUHBIe BAPUAHTH! GOPMATMPOBAHUA

Mpy euiG6ope HaBopei 3HauKoB (5 UgeTHbix CTpEnok) Yn0BHOTO dopmarh-
POBaHMA & AUEIIKAX PAOM C YMCTOBLIMY AGHHBIMW GyAyT OTOBPAXATLCA CTPEK
 pasbIM HanpasAeHmem (puc. 3.32).

Mo ymouaHO NPOrpaMma asTomaTHueckn onpeaensier Gonbue cpeaero
3HAUEHUR, MEHbLLIE CPEAHETO, PABHOE CPEAHEMY SHIUEHMIO & BLIAENEHHOM Aua-
nazone

[\n# GOPMUPOBAHWS HyXHLIX NPABIT GOPMATUPOBAHNA MOXHO BOCTIONL30-
BaTLCA NYHKTOM /ApyrUe npasuna
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2) 57
6) 12
5) 35
n2

12. Yro TaKoe ycnoBue & anropuTMe BeTBnEHNA?

a) 370 BuIpaXeHYe, KOTOPOR & KOHEUHOM UTOTe NoNyuaeTcs «McTuman (True)
unu «Noxw» (False).

6) 310 OrMUECKOR BBIPAXEHME, KOTOPOE & KOHEUHOM WTOre noMyuaeTcs
«Mcrunan (True) win «/loxen (False)

8) 370 M0TUUECKOE BLIpaXEHYE.

1) 370 apUMETUNECKOE BLIpAXEHNE, KOTOPOE B KOHEUHOM WTOTe NOAY4aeTCH
«Mctunar (True) win «/loxen (False)

13. Uro Gyaer 8 pesynLTate BLINOAHEHUA anTOpUTMA?
Bxoaubie gannbie: x=-100

ifx>0:
print(x)

els
print(-x)

a) -100.

6) 100.

8) 10.

n-=10.

14. Uro Gyaer 8 pesynLTaTe BLINOAHEHNA NPOTPAMMBI?
-10

print(a)

els
print(b)

a) 10.

6)-5

8) 15.

) 10.
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Puc. 3.32. Habopul 3naukos

EChu ueiika COAEPXWT TEKCT, WACAO WM AATY, TO 4715 NPUMEHEHWA YCNOBHO-
0 (OPMATUPOBaHUA HEOBXOZUMO BLIACAUTL AueiiKy, HAXATb KHOMKY YenoBHOE
bopmatuposanme 1 sui6paTs nyHKT MPasuna OT60PA NEPBLIX M NOCTEAHNX
3HaenmiA. BuiGepuTe nynKkT Beiwe cpeguero... (puc. 3.3, 3.34).
L T e = LI
e xeae@aa e e 2 e

Frie e

Puc. 3.33. Mpasina 0T60pa NEPBLIX 1 NOCTEAHWX IHaNEHMT
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15. [\ 3anMCK  COCTABHOTO YCAOBMA MPUMEHAIOTCA fOTHYECKME
onepatopsi u, ww, He. BuiGepuTe BepHyIo 3anuch.
a) or, no
6) and, or, not
8) and, or, if.
1) and, else, not.

16. Uro 6yaer Haneuatao B pesynbTATE BLINOAHEHWA CMEAYIOULEro
anropurma nporpamme
Bxoaubie ganH
nput()
int(input()
a%1 orb % 10
print(‘yes’)
else:
print('no)
a) yes.
6)no
8) 15
n-10.

b=-10

b

17. Kakoli pesynear Gyaer Haneuatan nocne BINOAHEHMA KoAa?
x=23

num if x> 10 else 11
print(num)

a) 0.

6) 10.

8) 23.

r) Ownébka.

18. Uro Gyaer sbiBeaeHo B pesynbrate?
name = “John"

print("Hi, %s” % name)

a) "Hi, name”

6)"Hi, "

&) Owvbka

) "Hi, John”
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Puc. 3.34. Or6op Beiuwe cpeanero

3uanve. Monnmanne %;?

1. C KaKOih LeNbI0 PUMEHAETCA YCAOBHOE GOpMATHPOBaHME?
2. 470 HYXHO CA@NaT € AUANa30HOM FHeek, YTOBb MPUMEHNTS yCI0BHOE GOp-

MaTuposanve?
3. Kakim 06pa3om MOXHO BCTaBWTS 3HauKM B Aueliku?

4. Kakvie eute CocoBbi MPUMEHAIOTCH AT YCIOBHOTO GOPMATHPOBaHMA?

5. MOXHO 71 MPUMEHUTS YCAOBHOE GOPMATUPOBAHUE ATA ONIPEAENEHN AeeK
C ownBouHEIMM 3anuCAMH?

6. Cospaiire Tabnuily «porHo3 noroasi». BeeauTe Temnepatypy 803ayxa Ha
Hegento (wanpumep, c 20 no 27 pespans). 3agaiite ycnosHoe GopMaTUpOBaHNe
TaKim 06Pa3OM, UTOBSI BCE RUEITKY C OTPULIATENLHBIMU 3HAUCHMAMY JaKPALIN-
BanNCH B KpacHsiii e,

MNpumenenme %!
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19. Uro Takoe aiin?

a) Gaiin - 370 ONpejeneNHOE KOAMUECTBO WHQOPMALWW, UMElIEee WMF
V1 XpaHALLEECA B AONTOBPEMEHHOI NamATH.

6) Qaiin - 3T0 OMpeAEeHHOE KOMMMECTEO WHGOPMALWMM, UMEIOWEe WMF
V1 XPaHALLEECA B KPATKOBPEMEHHOI NamATH.

) Qaiin - 3T MM, XDAHALIEECH B AONTOBPEMEHHOT NaMATH,

1) Baiin - 370 OMPEAENEHHOE KOMMUECTBO MHPOPMALYM, XPAHALLEET & AON-
roBpeMeHHOi namAT.

20. Ans oTKpLITWA Ha 3anUC Baiina HYKHO BLIGPATS pexw
ar

6)w;

8)a;

i
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7. Cocrasse Tab/muy PACKOA0B 33 HEAEMO TEKYLIEro MecAua 8 Tewre (pyc. 3.35)

] ‘Tabnuua pacxopos. = =

| —
a

By |
* e

BES
e
=

10 namia
{s2[cy66ora
2 socrp

STo  adaa
09000 i iika

Puc. 3.35. Tabnmua pacxogos

Vcnons3ys Yenosoe gopmartuposanme — HaGopsi 3HauKos, suibepyuTe no-
HPABMBLLIUVICA 3HAMOK W BCTABLTE TYAQ, A€ GYAYT BBEACHSI AaHHbIE PACKOAOS.
UT0 0TOGpaXaloT 5 pasHbix 3HAUKOB B Auelikax?

8. B CrVCKe yuauwxca Ha PC. 3.36 Aeiikv C OLLHKOI «5» 3a/UTLI CBETAO-KpaC-
HBIM LBETOM, «4» — XEATbIM, «3» ~ 3e/IeHbIN, @ «2» — KACHBIM yseTom, LpNgT -
nonb308aTensCkuin Gopmar. OBLACHUTE, Kak Gbifia BLINOAHEHa 3a1MBKa M yC-
nosHoe popmatuposakue. Cosnaiite TabuLLy N0 AaHHOMY 06pasLy.

T LT Tre— s
T S T

] ‘H. [ntmant—
[ p— R
— .

. L

- |ty

= e (8 e

Puc. 3.36. YCn0BHOE OPMATUPOBaHAE OLIEHOK
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KNKOYEBBIE C/IOBA

Qopumynuposate npobnemy | Monens | Mogens | Model
ans ucenenosakms Mpobnewa |Mecene  |Problem
Srans | WWewy Solution

pewenns | kagamaape |steps

U0 Takoe npo6newmtan cuTyauns? 23
Kakvie 37ansi peuwiesun 3a4aun 8 cpese nporpammnposasu Python 1580 (]

HEO6X0ANMO NpoiiTu?

Ouent 4aCTO B KU3HN BaM NPUXOANTCA CTANKNBATLCA C NPOBAEMHLIMU CUTYa-
L. Hanpumep, Bui XOTUTE MPOUMTATL KHWTY HA UHOCTDAHHOM F3LIKE, HO Bal
Cn0BapHSIT 3aNaC e HEAOCTTOMEH, 4TOBHI MOHATS ee coaepxanye. Un Bbi xo-
TuTe pewwTs 33434y N0 anreGpe, HO e 3HaeTe CNOCOB pewenns. B noom cryuae
HEOBXOAMMO CHauana UeTKo CHOPMYTMPOBATL CEOK NpoGnemy. CUMTAETCH, UTO
NpaBM/bHAA MOCTaHOBKA NMPOG/EMsI — 33707 YCrIexa, T.e. MepBbii War peweHns
3agaun.

Mpo6nema - 370 GOpMa HayuHOTO OTOBpaxeHUA MPOBACMHON CUTyaLMA. oD G
Mpo6nemHan cUTyauus - 310 3aTpyAHEHME, KOTOPOE BO3HMKAET U3- ®
32 HECOOTRETCTBWA MEXAy WMEIOWMMMCA HAHUAMU W Tewd, KOTOpbie
HEOBXOAUMBI ANR PeLLEHUA BOSHUKWEN 3a4aum.

KomnbioTep 6bin Co3aaH Ans peweHun 3agau n 06paboTkm AamHsix. Kak
PewmTs Ty uav MHyio 3a4ady C NOMOWLHO KoMNboTepa? Pewenne M0G0V 3a-
34 C NOMOWLLHO KOMNLIOTEPA MOXHO PA3AENTL HA MATS OCHOBHLIX 3TaNos
(puc. 5.1)
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Ananus. Cunres

9. Cocrasete Tabuy 1 BsigenuTe ¢ noMo-
Ljblo YCI0BHOTO OPMATAPOBaHUA AMana-
30H 3HAUEHMI TEMNEPATYPHLIX OTKAOHEHMIi
& Bawew pervioke.

Ha puc. 3.37 noxasan ofpaey Temneparyp-
HBIX AGHHBIX C yCIOBHbIM GOPMATUPOBaHM-
em, B KOTOPOM 4nA OBO3HadeHws sbicokux,  PUC. 337. Temneparyprsie
CPeAHMX U HUKMX 3HauEHMii MCTONL30Ba- gTKAGHEHMA

nack yserosan wkana

Ymnas 1a6nmua

ECAW BT AMANA30H C AQHHBIMM W Ha BKNaaKe TnaBHas HaxaTs Bop-
maTuposars Kax Ta6nuuy (Home — Format as Table), 7o cnucox Gyger npe-
06pazosaH & yMHyto TaGAMLLY, KOTOPAR YMEET MHOFO NONE3HOTO.

1. ABTOMATUUECKU PACTATMBAETCA NP AOMNCHIEaHUM K HEli HOBLIX CTPOK
wam cTon6uoe.

2. BoeaenHbie GOpMYnbI aBTOMATAUECKA ByayT KOMMpOBATLCA Ha BeCh
cron6eu,

3. Lllanka TaKo¥ Ta6AULLI ABTOMATMUECKM 3AKDENARETCA MPU MPOKPYTKE,
W1 & Heil BKAIOUAIOTCH KHOMKW GUALTPA AN OTEOPA M COPTUPOBKH

4. Ha noseusweiica eknagke Kowctpykrop (Design) e Takyio Tabanuy
MOXHO A06BTL CTPOKY UTOTOB C ABTOMATAECKAM BLIMACEHMEM (pUC. 3.38).

Gl ¢ ) T Trw- Ay O

o e R oo Gol o

Puc. 3.38. Bxnaka Koucrpykrop (Design)
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Puc. 5.1. Srans! pewenits 3a4aun

1. Ha 37ane nocraHoBK# NPo6nembi HEOGXOANMO!
~ onpegenuTs uens;
~ onpegenuT, HeOBXoAUMBIii OBbeM uHbOPMALMM;
~ AaTH TOUHYIO GOPMY/MPOBKY 33AauM;
~ MPeAOXMTL MaEIO PeLIeHNs 3apaun;
~ ONMCaTS UCKOAHbIE AaHHBIE ¥ CTOCOBLI UX XDaHEHNS;
~ onpegenuT, GopMy BLIAAUM Pe3yNLTATOR.
Ha 370M 37ane HyXHO CHOPMYAMPOEATS BONPOCS:
1) <470 HyXHO HAliTH 11O YCA0BMIO 3agauM?»
2) «ti70 npu 370M AaHO?
3) 4470 7 3HaV0 ANA peweHUA 3TOM 3a4aUN T
4) <470 MHE HyXHO y3HaTB?»
Ouen BaXHO HaliT OTBETI Ha 371 BONPOCH!. MO3TOMy NOCTaHOBKa Npo6e-
Mbi BKIIOUGET B Ce6R CreAyloumMe MOMEHTH: C6Op MHGOPMaLUK O 3aaaue, Gop-
MyAMPOBKY yCIOBUA 3342, ONPEAENEHNE KOHEUHBIX Ueneit peweHin 3aaaun,
Onpegeneniie GOpMbI 8L PE3yNLTATOS.
2.37an popmManMIALMN NPEANONAraET CO3AaHUE MATEMATUUECKON MOAEAN
pewaemoii 3a4auu. YTo6ti pewwTs 3a4ady, HEOBXOANMO OnUCaTs OLEKT & MaTe-
MaTUeCKIX TepMUHaX (OPMYNaX), T.e. NOCTPOUTS ero MOANL, KOTOPas N0380AA-
€T MaTemaTMUECKM PewUTL 3a8auy.
70T 37an BLINOAHAET UenOBeK, CNOCOGHHIVi Pa3paGoTaTs MaTemaTHueckoe
onucakme nocrasnesHoi 3a4aun.
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FPA®UYECKOE NPEACTAB/IEHUE TABJINYHbBIX
AAHHbBIX

Bbl HAYYUTECH

K/IIOYEBBIE CIOBA

Cosnasare anarpams Ovarpamwa
B anexTpoHHOf TabNMLe. Ovarpamma
Diagram
Avarpammbl — cawbiii HarnagHsiii CNOCOG MpeACTasnenws Aanwbix. [va-

TPaMMy KauecTsa 3HaWui HATIAAMEe NOKA3ATb rpaguueckw, e paccka-
3aTb CROBaMy, 4TO & Knacce u3 25 YENOBEK 2 OTANMHWKA, 12 XOPOWMCTOS,
a ocransHsie - TpoeuHMKN. lMarpamia OB neruaeT BOCTpPUATAE MHGOPMALAN

!] AMarpamma - 370 BU3yaTEHOE NPEACTaBAEHHE YMCIOBbIX SHANEHHT.

Avarpaumsr Guisa-

o] e e
k] ln8] 48] —Neviokan

- nueiiuaras;
Jﬂ‘ - c obnactamu;
- rpadmk;
\_/] I '/] = - Toueunas;

- xonbyesas;
- nenectkosas;
- ny3sipekosas

Puc. 3.39. Tuns: guarpamm

Kaxasiii TN AMarpammsl NOAPa3AEAAETCH Ha BUABI. Hanpumep, rucTorpamma
C rPYNNMPOBKOIi MOKa3bIBAET CPABHEHUE 3HAUEHMTH MO KATErOPUAM, TUCTOTpaMMA
C HaKOM/IeHUEM — BKNaA KAXAOTO 3HAUEHU & OBllylo CyMMy (C HapaCTaroLM
VTOTOM), HOPMMPOBAHHAR TCTOTPAMMA C HAKOMIEHMEM — NPOLIEHT BK3AA KaX-
2070 3HaueHNA B 06uLyI0 Cymmy. KDOME TOrO, MOXHO BLIGPATL GOPMY 31eMeHTOs
FUCTOrPaMMbI: MI0CKaR (OBbIUHAR), 06 BEMHAS, LNTMHAHUECKAR, KOHAYECKaR, M-
pamuganshas.
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Ha 3Tane NOCTPOEHIA MaTEMaTUUECKOM MOAENM HYXHO ONpeAeWTS:

a) OrpakuueHNA 1 AOTYWEHUS;

6) 4TO AaHO ~ NepEUMCAEHME HCKOAHBIX ABHHBIX,

&) uTO HaiiTh - pesyneTar;

1) KaK HaiiTh MaTEMaTUUECKVE COOTHOWEHMA, KOTOPLIE CBR3IBAIOT MCXOAHBIE
AaHHbIe C pesynLTaTany.

Ha 3TOM 37ane MOXHO BOCNONLI0BATHCA YXE U3BECTHBIMA METOAAMM U (Op-
Mynamu uau pazpaGoTas CoBCTaeHHbie.

3. Ha 37ane 3ancw aATOPUTMA HyXHO NPEACTABUTL ANTOPUTM & B1Ae B0K-
CxeMbI, TaBANL, CTOBECHHIM CIOCOBOM WM Ha A/TOPATMIUECKOM 3bIKE.

ATTOpUTM peweHyA 3a4aun PazPaGATLIBALTCH Ha OCHOBE NOCTPOEHHOJ MaTe-
MaTUeCKOl MOAEN 1 MPEACTABIAET KOHEUHYIO MOCAEA0BATENLHOCTS NPeATMCa-
Huih ((aBun), KOTOPaR ONpeAenAeT NPOUECC NPeOBPAZ0BaAHIR UCKOAHBIX AHHBIX
B pesynTaTsl pewenun 3a4aun

4. 3Tan NPOrPAMMMPOBAHMA BLINOHAETCA Ha KOMMbIOTEDE U BKMKOuaET
5 Ce67 BHIGOP A3bIKa NPOTPAMMAPOBAHMA W 3AMNCH ANTOPUTMA HA BLIGPAHHOM
F3bIKE NPOTPAMMUPOBAHNS.

5. Tecruposanue u oTraaKa nporpamm
HaNUUME TEXHUMUECKIX OWNBOK.

~ 370 NpoBepKa NpoTPaMMLI Ha

TectupoBaue - NpOLECC NPOBEPKW MPaBMALHOCTM PaGoTel BCeii o3
NPOTPAMMEI M/ €€ COCTaBHBIX YacTeil g
OTnagKa NpPoOrpamMMBI - NPOLECC MOWCKA M YCTPaHEHUs OWMBOK B Mpo-
TPalMe, KOTOPBIii IPOMIBOANTCA NOCE €€ NPOTOHa Ha KOMNBIOTEPE.

OWWEKY MOTYT GbiTs ANTOPUTMMECKMMM, TPAMMATUUECKUMM W1 TEXHM-
ueckumu. OTNAAKS NPEATIONATAET COBEPUIEHCTBOBAHME NPOTPaMML, @ OWMGKY
B XA OTAAAKM MCTPABNFIOT NYTEM KOHTPOALHOTO TECTMPOBAHMA.

MpoBepKa NPaBMALHOCT PAGOTLI NPOTPaMMB! OCYUIECTEARETCH CPaBHEHMEM
3apaee U3BECTHIX PE3YLTATOB TECTOB C Pe3yLTaTaMH, MIONYUEHHLIMM KOMNbIOTe-
POM. 3707 37an - coBMeCTHas paGoTa uenoBeKa U KomnbioTepa. Bee sransi peuwe-
HIR 334344 CBR3aHLI MEXAY COBOI (pUC. 5.2).

Nporpaun | —

v | [ | [ | [ | [

Puc. 5.2. 3rans pewenus 3agaun
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r 32 warom Ees
w, yoch

PaccMOTPYM TEXHONIOMMIO MOCTPOEHWA AATPaMM Ha MpUMEpe NpoBeae-
HUA TPagUUECKOro aHaN3a HeAENLHOM NPOAAXY T0BAPa (raseT) Tpems npogas-
uamm

Ans 370r0 nocTpoum Auarpammy Tana TucTorpamma O6LIuHOTO BiAd
C OTOBpaKeHMem 3HaueHUlt PasIMUHBIX KaTeropwii

1. Cosgaiite TabauLly C AaHHLIMY, KaK Ha pUC. 3.40.

Mpopaa raser

3] 35| 33| 30| 36| 39| )
28 29| 2| 2o 26| 20| 24
as[ 2 2o 23] 25| 29| 3

Puc. 3.40. TaGamua npogas raser

2. BuigenuTe 06nacts A2:HS 1 BuiGepuTe rMCTOrpamMy B3 € FPYRNMPOBKOH
w3 rpynnel Auarpammer Ha exnagke Beraska (puc. 3.41)

ﬁxolht

B B @ s o

L] Bjsuast
P o o, s Ko o o
5 comor= =

wsmoapam

do-c- =4
n 5

7 =
: o [ m—
[ et
T

Puc. 3.41. Beraska anarpamitsl
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.] War 3a warom

1. MocranosKa npo6aemer. Heo6xoguMo COCTaswTs MPOrpamiy peweHns
AMHeliHOTO ypasHenun ax + b = 0, rze a, b - k03¢ dMUMEHTH ypasHEHN 1 MOTYT
66iTh 334aHLI MOBHIMM YMCIaMM. HEOBXOAMMO BBECTU KOSDOULMENT! 1 HaliTh
KopeHs ypasHenws X. Ha ypokax anreGpsi Bbi y3Hanw, Kak peLuTs AaHHOe ypase-
Hyte: x = ~b/a. Ho HEOBXOAMMO PACCMOTPETS BCe BO3MOXHBIE BAPUAHTY! peleHns
ypasHenvs. Kakoii oTeeT MOXHO nonyunTs npua = 0, npub = 0 u b # 07

Pewan 37y 3a4auy, Bbi BCMOMHWTE, KaK COCTABARIOTCH NPOTPaMMBI C UCTIONL-
3083HUEM BIIOXEHHOTO YCIOBMA W HAYUMTECH BBINOMHATS TECTAPOBAHYE NMPO-
rpanMb.

2. ®opmanusaums. Ecnvi a # 0,70 x = ~b/a. Ectu a = 0, 0 HyxHO paccwoT-
pers sapuantsi b = 0, b # 0. Ecnn b = 0, 0 KOpHEM ypaBHeHUR MOXeT GbiTb
nto6oe uncno, ecnu b # 0, T0TAa ypasHEHUe He UMEET KOpHE:

3. Ha pucykKe 5.3 n0Ka3aHa G1OK-CXEMA PeLIeHHA MHETHOTO YPaBHEHNS.

Havano

Puc. 5.3. Brok-cema pewennn
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3. Monyuute rucTorpammy, kak Ha puc. 3.42.

| e e e
. Npopana raser

i

5
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Puc. 3.42. Tucrorpamma

Ty BbIAC NI AMATPaNMbI NORERTCA AOMOHUTENLHSIE BKIGAKA ANA PABOT!
c garpamuoii: Konctpytop 1 Maxer (puc. 3.43)

e N

B ool 8 wE @

e o T s o Cena

|

P

Puc. 3.43. ononuurensan skiagka Maker

[Duarpamme HEOBXOAUMO 3a4aTs PasHble NApAMETPLI — 37O 3ArO0BOK, OCH,
MU CETKY, NIETeHA, MOATMCH AaHHLIX, TABAMLA AGHHBIX ATA BUZYANN3ALAN UAC-
N0BBIX AQHHBIX

OBaCTS AMATPaMMB, T4 PACTOAOXEHb! yCIOBHbIE 06O3HAEHMA (LBeT 1 Noa-
nucu Npopase N2), wassisaetcn Mlerenaa.

MonpoGyiite ¢ noMOwWsH0 BKnagky KOMCTPYKTOp moweHsts cruns, Tun
AVaTpaMMLI Y NEPEMECTUTS AMArPaNMY Ha OTACALHBIA MACT.

108





OEBPS/image/1502.jpg
4. Mporpamma pewenn 3agaun (pyc. 5.4)

Fie Edu_Fomat_fun_Options Window Help |22 pperaar. ru/memace y
Drine ("Beemime rosppuienTt ypasHenia®) | | Baemere oSMIDENTM YDRBNERNA
a = 1nc(ampuc () s
b = inc(npuc()) 2
i aim0n x= 1.4
princ ("x=", -b/a) >>>
e11 b= 0: e RESTART: F/7wnacey
print ("Kopueh Hex) Bsemme xospbmmenti ypasuesi
e1ser o
princ (“is6oe wicno™) 2
Kopren ner

RESTART: F:/7nnace_y
Baemime xosppmensi ypasnerin
o

Totioe weno

Puc. 5.4. Ko nporpaniss

5. Tecruposanue u oTnaAKa NporpaMMbi. Bacaem 4aHHsIe 1 NPOBEpUM pa-
601y nporpamms (1a6a. 5.1)

Tabnuya 5.1. Tabauya mecmuposanus npozpawms!

Ne a b Pesynerar
1 5 7 14

2 50 12 024

3 0 7 Koprei wer
a 0 0 TroBoe uncro

3nanve. Moxumanme

Npov3HecuTe KtoueBbIE C10Ba Ha TPEX A3bIKAX.
Mepeuncamre 3Tanti peweHAn 3aaaum Ha KOMNbIOTEpE.

U470 HEO6X0AMMO CaenaTs Ha STare NOCTaHOBKN NPOBAEML?
U0 Takoe npoBnewmsas cuTyauns?

UT0 HyXHO caenaTs Ha 3Tane popmanMzauMn?

Kakymu cnoco6amin MOXHO npejcTawTs anropum?

KaK 8in0fHATs MPOBEPKY NPABiHOCTA PaGOoTs! MporpamMMbi?
Kakyte 37ansi pewenis 3a4aum BLINONHAIOTCA Ge3 KomnsioTepa?

415,

PNo A WD o
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C nomows#o Bknagku MaKer BCTasbTe Ha3BaHMe AUATPaMMI Ha3BaHMe OCe,
nepewmectATe nerenzy & ApYroe MECTo, yCTaHOBUTE NOATMCH AakHbiX (pYC. 3.44).
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Hassarme anarpamme:

Puc. 3.44. BCraska Hazaanws AMarpamisi

ECA1 B5/4€7MTH ABOIHbIM WETUKOM /1B KHOMKOM Mbi UTO-1UBO Ha Aua-
TPaMMe, HANPUMED OCk, TO MOXHO C MOMOIYbI0 KOMaHA! BOPMAT OCK MIMEHUTL
e napameTps (puc. 3.45). Monpo6yliTe UMEHNAT NapameTpsi oCi.
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Puc. 3.45. Dopwar ocn
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9. NpuBeawTe NpUMepLI NPOBAEMHLIX CUTYaUMiH U3 X¥3HN. KaK Bbi pewani 34
npobremsi?

10. Gupma HabupaeT CoTpyAHWKOB OT 25 A0 40 neT EkmOUMTEnsHO. Baean-
Te B03PACT ueNOBeKa 1 ONpeaenuTe, MOAXOANT M OH dupMe (sbiseante oTBeT
«NOAXOANT» 17 «<HE NOAXOAUT»)

11. 3331 pasmepsi A v B IPAMOYTONLHOTO OTBEPCTUR 1 Pa3Meps! Kupnnua
X, Y, Z. Onpegenwre, npoiiget an kupnuy uepes oteepctve. MpoaHanusupyiite
BCe BO3MOXHbIE BaPMaHTLI etieHus 3a4aun. CocrassTe Nporpamy. Onuuimte
3Tanei pewenun 3a1auu

Cunres. Oyenvsanue

12. MpuBeguTe NPUMEP 3aA34Y, NP PEWEHAN KOTOPOIi HYXHO MPAMEHATL YC-
n0BHI OnepaTop. MONPOCHTE OAHOKNACCHWKA PewTL 3Ty 33Aady, COCTaBUE
Bce 3ransi. OuewuTe ero pewenye.

13. HaiiauTe KOOpAWHATH TOUKW nepecedenus Asyx mpameix y, = kx + b,
ny,=kx+b,

B Kakvix KOOPAWHATHBIX 4ETBEPTAX HAXOAUTCA TOUKA Nepeceuenna? ECnm Takoii
TOUKU HeT, TO BbiBeANTE COOTBETCTBYOUIEE COOBILEHMe. BHNOMHMT BCe STanbi
peuwenns 3aaaun. MocTpoiie uepTex 8 TeTpagu. COCTaBbTe MPOTpaMMy u oue-
HTe nOnyueHHbIl pesy bTaT.

L% NPaBMALHOTO BLIGOPA TOV WM MHOJ 3aAauM NPUBEAEM WX KNACCHDNKE-
L0 110 NPEAMETHbIM 067aCTAM. MOXHO BLACMMTL CreayloLye Tubi 3343y
1. 338340 € NPAKTMHECKIM COAEPXaHMeM. LA HIX U3BECTHbL
- MaTemaTmueckue GopmynL:
~ guanueckvie 3aKOHS
233444, /1 PeLIEHVA KOTOPLIX HEW3BECTHSI TOUHBI METOAS! PellieHUs
- pacuer nowage;
~ pewsenvie ypaswennii;
~ AMCKDETU3aLMA HENPEPHIBHBIX NPOLIECCOE.
3. 3383uM M3 Pa3AMHLIX 0B/ACTENl ACATEALHOCTU YenOBeKa:
~ 3KOHOMMKW, 3KONOTI, TMHTBICTAKW 1 T.4,;
~ aKTyanM3aUMA 3HAHNI 1O UHGOPMATUKE AN PewIeHs 3343k (3konoTMe-
CKuX, WIPOBKA TeKCTa 1 T.4.).
4. 334344 NHOOPMALMOHHOTO MOAEANPOBaHMA:
~ OpraHM3aUMA AaHHIX;
~ anrOPUTMbI dyHKUMOHUMPOBAHWS MOZEAW;
- 3anVcHas KuixKa;
~ MOgEnL MCTONHTENS 1 .4,
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B pesynLTate nosyuuTe AMArpamMMy, KOTOPaR MOKa3bIBAET, CKOMLKO TOBAPA
npoAaBan kaxauiii IPOAaBeL exeaHesHO (puc. 3.46).

Mpopaka raser

mMpopasen 1
mNpopasen2
 Mpopasen3

mooB o w Mm@ B

Puc. 3.46. [oTosan Auarpamma

R

1. Kakue TMNbI AMarpaMm cyliecteyiot?
3. MOXHO /111 NOMEHATb NOANNCH AAHHBIX Y TOTOBOW Avarpammbl? Kakum o6-
pazom?
4. Kak MOXHO NMOMEHATL TUN Auarpammbi?
5. Kakie A0NONHUTENbHbIE BKAAAKN NOABARIOTCA B 3NeKTPOHHOI Tabauue npu
BbIAENEHNM AMarpaMMbI?
6. Kak HacTpouTb Auarpammy, utobbl OHa MOTNa MAKCUMANLHO BU3yann3upo-
BaTh JaHHbIE?
7. Kak yaanuts guarpammy?
8. O6bACHNTE, KaK1e BIALI rPadUKOB M306paxeHs Ha puc. 3.47.
Mouemy n306paxentl ABa rpaduka B O4HON KOOPAUHATHO NAOCKOCTM?
Kakoit rpaguk Hanbonee UHGOPMATUBHBIN?

110






OEBPS/image/1029.jpg
9. 3TUKa 1 NPUBATHOCTS B UMGPOBOM MUPE;

10. K8aHTOBaR BLIMACIMTENbHAR TEXHUKA.

ViTerpaumn peansHix seueii & ceth MHTepHeT paseneaeca Gonbwmmn
TeMNamy, TaK KaK ICMOALIOBAHNE YAANIEHHOO AOCTYNA PaZHLIMM BeUaMY C O~
Mousbio VIHTepHeTa CTanoBUTCA BCe Gonee BOCTpeGOBaKHLIM. Mepasii 06pasey
Vkrepher seweii (IoT, Internet of Things) 6uin co3gan & 1990 rogy /XoHOM
Pomkw

AKTVEHO NPOHUKHOBEHWE CeTeBLIX TEXHOMOTWI W UkTepHeTa npusenu
K U3MEHEHNAM He TONLKO & GU3HeCe, HO W B chepe o6pa3osaHms, npespa-
TUBWNCH & TO6ANLHAIIA # KMIOYEBOM MHCTPYMEHT KOMMYHVKALWMM. EXEroaHo
YBENUUMBAETCA UMCIO MOACH, NONYUAIOMX OBPAI0BAHAE B ANCTAHLMOHHOM
dopwmare.

B pesynsTate MHHOBAUMIl W PA3BUTIA HOBBIX TEXHOROTWIi Ha 3ameHy PO~
eCcuRM, KOTOpHIE MOTYT 6hiTh METKO GBTOMATA3UPOBAHY, MPUXOAST HOBbIE
npogeccam (puc. 2.9).

l./l.-ﬁ Pa3paGOTIHK HHCTPYMENTOR ananuIa

(paspatomuk npospanoz0 oBochsionus 00
~patom o Goneuwatu OasH)

eMepesosmes
{nepesod nompetocmed usweca wa s
aranumue)

@ Creunanucr no ananuay Aaseix
(Gonux Oais)

PaspaGoru woBARLHbX MpHROXSH
(paspatomna u obcnywusanue npunaxenud)
SM-uowomecp
(apromuncosan u poxnauas desmenswocms
s couuanene comm)

Crousanwet nio ycroswoouy pasowto
(yemoauusoe passumue opzarusau)

Q ‘Creusanuer o oBnasHLIN TexHOMOrAM
(poeKmuposaue u cosdanue 06na0D cpedu)

Puc. 2.9. Mpusep: Hoskix npodecciii
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5:20) PA3PABOTKA A/ITOPUTMA

Paspaareiaars anroparw | ATTOpHTH Asropura | Agorithm A
pewers 388 Beranese Tapmairanran | Branching
flocnegosarensrocrs | Kyiieni Sucoession
Bnowcreva Cynca Flowchart
Ecm.. 1o, Erep...onaa, |I.then
iase Heviece else
Kaxoii 37an cneayer 3a 3Tanom pa3paborkm Mogenu? ﬁE %?
ro Takoe anropnT? =)

Mocne MOCTaHOBKM NPOBAEMSI 1 MOCTPOEHA MaTEMATUNECKOM MOAEAN He-
0BXOAMMO COCTaBUTL aNFOPUTM PeLieHNs 3a4aun. ATODTI PEEHIR BLIMNCM-
TensHOW 3a4aun NpeACTaBnAeT COBOIi COBOKYMHOCTS MPaBun NpeoGpazosaHs
VICXOAHBIX AaHHBIX B B Pe3yNbTaTa. Yenosex MOCTORHHO ABTOMATMUECKN MO~
3YeTCA anOPUTMaMM NP PellieHu 33434, HE 3aAyMbIBasCh HaA TuM. CeroaHs
B KaueCTBe MCNONHWTENEI! ANTOPUTMOB YENOBEKY CNYXaT MHOTUE aBTOMATAYECKME
YCTPOiiCTBa 1, MpeXae BCero, KoMMbIOTep. ANTOPUTM COCTABARETCA AR MCTIONHN-
Tens Ha GOpManLHOM A3biKe. 3TO O3HAUAET, UTO & OPMANEHOM F3bIKE UMEETCH
KOHEUHOE KONMMECTBO CHHTAKCUUECKIX KOHCTPYKUMI. GOPMANLHOE BiNONHeEH Ve
aNrOpUTMA 03HauaET, UTO ANTOPUTM MOXHO BHITOMHATY, HE BHUKRA B COACPXa-
Hie NIOCTABNEHHOY 33A34M, 3 TOLKO CTPOTO BBINONHAA MOCIEA0BATEALHOCTS Aeii-
CTBWiA, OnncakHLIX B anropuTwe.

AnropuTm - 370 TouHoe OnUCaHwe ynopagouenHoi nocneaosatensiocn < ]
Aelictan, npuEOAALE 33 KOHEuHOE uMCTO WAr0B K HeoBxopumomy A ®
pesynrany.

OB XapaKTEPUCTAKIN ANTOPUTMOE HA3LIEAIOTCA CBOCTBAMM,

Mup anropuTMos oueHs pasHooGpasen. Ho, HECMOTPA Ha 3T0, MOXHO Bbige-
AT 0Blve CBOWCTES, KOTOPBIMM O6AAAAET NGO/ ANFOPUT.
Ha puc. 5.5. NOKa3akbi OCHOBHbIE CBOWCTBA ANFOPUTMOB,
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9. Howepa 1, 2, 3, 4, 5, 6, 7 Ha puc. 3.48 ykassisaioT Ha Ha3sanna anemenTos
Avarpanmsl. 3anMwATe WX 1 OBBACHATE, C KAKOI LELID 3TU 3NemenTs! Ava-
fpaMM Mcnonb3yioTCs.
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2:20) AHTMBWUPYCHAS BE3OMACHOCTb

Bbl HAYUMTECH KNOYEBBIE C/IOBA

Bawwujats ownsiorep or | AWTUBKDycHas | Bupycran | Antivirus 2
BpenoHOCHEX NpOTpaMM nporpamma | kopray program
nporpauace:
Bpenorockas | uanasi Malware
nporpawma | Garnapnama | program
Bupyc Bupyc Virus

Uenosex Kak XMB0J OpraHW3M NOABEPraeTCA BOIACCTENIO PAIMMUHBIX BUDY-
COB. A MOXET /1 «3a60eTH», «3aPazuTLCA» BUPYCOM KOMTbIOTEP? Kak 370 Npomc-
XOAUT, KaK 3TOTO U3GEXAT W KaK «BbineuTE» KoMMbioTep? MPUUMHOI 3apaxenis
KOMIbIOTEpa RBARETCA BUDYC, TONLKO KOMMbIOTEpHSI

BMpYC ~ 3T0 NPOTPaMMa, KOTOPaR aKTUBMIMPYETCA, KOMMPYS Camy Ce6A & nC-
nOAHAEMbIE OBbeKTsI. BUDYCh MOTYT MPOHUKHYTS & BaLI KOMMLIOTEP W3 APYFIX
3aPaXEHHBIX KOMNBIOTEPOB, UYEPe3 HOCHTENM AAHHBIX W/ Uepes CeTb (ToKaNbHYI
wnu Unreprer)

BpeaoHocHan nporpamma (Malware ~ cokpawenme ot <malicious soft- «(3-
ware») - n1060e NpOTpamMMHOe Gecnevenye, CneumansHo cosaanHoe ann o
TOrO, UTOBbI MPUUMHATL YiLeP6 KOMMLIOTEPY, CEPBEPY WM KOMMBIOTEPHOI

CTH W XPaHALIUMCA 1A KX AZHHEIM

K 8peAOHOCHEIM MPOTpaMMaN OTHOCATCS:

1) 4epBM — 370 NPOrPaMMBI, KOTOPLIE PACTIPOCTPAHSIOT CBOM KOMWM M0 CeTh;

2) MPOTPAMMBI-WINMOHBI yCTAHABANEIOTCA CKPLITHLIM MYTeM Ha KOMMbloTe-
poi 475 C60pa uHdopMALWM 0 nonb30BaTeNe Ge3 ero Beaoma;

3) TPORHCKME NPOTPAMMBI - 37O BPEAOHOCHMIE MPOTPAMMbI, SHIMON-
HAIOILME HECAHKLWOHWPOBaHHbIE NONL30BATENEM AeliCTBNA. Takue AeHCTEMA MO~
ryT Bknouars:

~ yaanenve ganHbIx;

- GrokupoBakme AaHHeI;

= M3meHeHMe AaHHEIX;

- KOMMpOBaHMe AaHHbIX;

~ 3aMeanenne PABOTH KOMMLIOTEPOB 1 KOMMLIOTEPHAIX CeTeil

TM03HAKOMSTECH C HEKOTOPHIMU THNAMM EUDYCOB 1 UX OMUCaHUEM
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Wenamsanens anropurua goren

MowATHOCTL. are v 10 sorae

Anvopui goreen cocror
2 oo AT, -
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MuckpeTHoCTE

Kaxgos npasuno avopirua

(ONPEAENEHHOCTE g MRS

Btonsow anopi gorman
npveica X pesynuTaTy

Ceoncrea

PesyneraTusHocTs|

O 0w anropume oo
chonuaoears ¢ paaresan
o aai

MaccosocTs

Puc. 5.5. OcosHule caoiicrea anropurva

ATTOPUTMBI MOXHO 3aNWCHiBaTs NO-pazHoMy. ©OpMA 3anUCK, COCTas M Ko-
NMECTBO ONEPaLUit aATOPUTMA 3ABUCHT OT TOTO, KTO GYAET €ro MCronHMTeneM
ANTOPUTMBbI, COCTABAEHHSIE A7 HEKOTOPOTO UCMOHUTENA, MOXHO NpEACTasMTS
& opme 3anuceli, NoKazaHHBIX Ha puc. 5.6

Ta6nuunbiit Fpachuueckuit

CnosecHi porpammHbIii

Puc. 5.6. DopMsl 3anWcH anropuTMos

CriosecHbie 1 Ta6nuuHbIE GOPMBI 3ANUCU AATOPUTMOB COCTABARKOTCA AT MC-
nosuTens «Henosek», a NPOrPaMMHaR YOPMA JANMCH UCMONB3YETCH HA A3bIKE
NPOTPAaMMUMPOBaHHA, MOHATHOM MCTOMHNTENKo «KomnsioTep». Tpaduueckiii cro-
€06 NpeACTaseHnn aNropUTMOB ABARETCA GORER KOMMAKTHbIM W HATNAAHLIM MO
CPaBHEHWIO CO CAOBECHSIM 1 TaBANYHLIM
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10. Ha puc. 3.49 npejcTasnena AuHamka nONYAAPHOCTH MOUCKOBOTO 3anpoca
«nHEBMOHA» 8 NOUCKOB0/ CncTeme Google 3a 2020 roa. Ha ocHose rpaguue-
CKUX AaHHBIX CO3galiTe TaGMMUY. BiAEMTE C MOMOLYBI0 YCIOBHOTO dopmaTh-
POBaHUA MaKCUManLHOE IHaueHue 3anpocos B Kasaxcrawe u Poccuu

[ rr——

: ul 75
A ,,

PWC. 3.49. [lUHaM K2 NONYNAPHOCTH NIOUCKOBOTO 3ANPOCA <THEBMOHIY
& nouckosoii cucteme Google 3a 2020 roa

&E Ananus

. ] 11. MocTpoiiTe KpyroByto AMArpaMMy MO AaHHEIM U3 TaGn. 3.9.

= A s I

Tabauya 39

1 Mnousans konTwenTos
2 Hassanmo rourwwenta | Tinouass (urw 1o )
3 Espoma 1000
4 Ao 43,40
5_Ceepran Avepnia 2,71
6 10xwan Avepnea 17,80
7 Ascrpanmn 7,66
8 Avopanga 14,10
9 Abpwa 30,30
10 Beero: 148,01

12
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1. 3arpy30uHbIe BUPYCHI aTaKyIOT 3arPy30UHBIE CEKTOPSI (TMEKOTO WM XecT-
KOTO AVCKa) W yCTaHABAWBAIOT CBOM MOANPOTPaM MBI, 3arpyXaemsie npu 3anycke
KomnbioTepa.

2. DaiinoBble BUPYCHI ATAKYOT UCMOAHAEMbIE MPOTPAMMB, & HACTHOCTH, BCE
baitnLi ¢ pacumpennaMy exe 1 com

3. BUpYChI CKpUNTOB AB/RIOTCA Pa3HOBUAHOCTBIO Gailn0BLIX BPYCOE. BUpy-
Cui CKPUNTOB CMOCOBHSI 3apasuTL Gaiinbi APYrMx GOPMATOB, NO3EOAAIOMX BbI-
nonkenve ckpunTos, Hanpumep html

4. MaKpoBMpYCI aTakyloT AOKYMEHTSI, & KOTOpbIE MOTYT BCTBARTLCA MAKPO-
KOMaHz®! (MaKpOCHI). TH BUDYCHI UACTO BHEAPAIOTCH & MPUNOXeHNA 06paBoTKN
TEKCTOB WM 3MEKTPOHHBIX TABAWLL, TaK KaK & 3TM TUMLI GANOB NETKO BCTABARIOTCH
Makpocs:

5. CeTeBbie BMpYCHI PACTPOCTPAHAIOTCA MO KOMMbIOTEPHON CeT. VeHo
OHIn NPEACTABARIOT 1ABHYI0 YTPO3Y ANA MONL30BATENEN OGANLHOI ceTh. K Hiam
OTHOCATCR: MHTEpHET-uepEw, TPORHCKME nporpammsi (Trojan v Backdoor).

0] npvstacs, xoropsie nokassiaator, uto komnsiotep moxer GhiTh 3apaxen
® | supycon
~ Npexpauiene PaGoTH Wi HempasusHas paGoTa pariee ycnewHo
GyHKLMOHMPOBBLLMX NPOTPaMME;
= MepneHHan paGoTa KoMMLIOTEpa;
~ HeBO3MOXHOCTS 3arPy3KM ONEPALOHHOT CUCTEMb
UCue3HOBEHMe GAifB W KATA/OTOB WM UCKAXEHHE UX CORCPXUMOTO;
~ W3MeHeHMe AaThi v BpeMeHM MOAVGNKALUM Gaiinos;
- WameHenme pasuepos Gaiinos;
— HEOXMAZHHOE SHAUMTENLHOE YBeMeHHE KOMMIECTSa GaINOB Ha ANCKE;
~ CyuecTaehHoe ymeHberie paviepa CBOGOAHOI OnepaTABHOI
nawsmy;
~ BLIBOR Ha 3KPaH HENPeAYCMOTPEHHSIX COOBLLEHMH W M3OBpaXeHMT;
~ NOAAYa HEMPEAYCMOTPEHHX 38YKOBLIX CUTHANOS;
- acTsie 3asvicanutn u c6om B paGoTe KOMMLIOTEPa.

Npoananusupyiire

Ha puc. 210 npusegen anroputm  paGoThi BUPYCOE Ha KoMnbioTepe.
NpoaHann3nposas cxemy, OGBACHATE, KakiM OBPA3OM BYAET OCYWECTBARTLCA
NPOHMKHOBEHNE BUPYCA Ha KOMNBIOTEP.
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BrIOK-CXeMO# Ha3LIBAETCA PaGUUECKOe M30BPaXEHME ANTOPATHA, B KO- Oy
TOPOM KaAbiii 3Tan Mpouecca 06paboTKN MHGOPMALWYM NpeACTaBAReTcA g
B BUAE FEOMETPIECKYX CHMEO/IOE (ENOKOE), MMEIOLLIAX ONPEAEEHHYKO KOH-
GUrypaLIo & 32BUCUMOCTH OT XapaKTEPa BHINOAHARMEIX ONIEpaLMIA

My rpauueckom NpeACTaBnEHAN ANrOPUTM M306PaXAETCA 8 BUAe MOCAEAO-
BaTE/LHOCTY CBA3AHHBIX MEX(AY COBO BYHKLMOHANLHEIX 6710KOB, KaXAbIii U3 KO-
TOPLIX COOTBETCTRYET BLIMONHEHMIO OBHONO WA HECKOLKNX AEHCTBMi (pic. 5.7).

Bug crangaprHoro Hasnauenve
rpaguueckoro obvekta

Hauano 1 kowey anropuTma

Mpoyecc euinosHeHs AeicTemii

Ycnosve BeinonHenns gencreni

Cueramk

D BROA W BI04 AGHHEIX

l;» Tanus nepexoga

Puc. 5.7. [pagumieckne obbexThl 10K-Crems!

PaccMOTpMM GOPMY 3aNMCcH anropuTMa Ha npuMepe.
CocTasiTe anropUTM ¥ NPOTPaMIAY MEPEEOAA OAHNX eANHMLL M3Me- E@
peHva HGOpMaLUK B ApyTHe.
War sa warom 0
&

1. Mocranoska npo6nemsi. Mos308aTeN, BEOAUT KOANNECTED BalT wnn K-
n06aiir, meraGaiit wnu ruraGaiir. Ceayet nepesecty sHaveme 8o Bce Apyrue ean-
HiLE! U3MEpeHNS.
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Cunres

12. NocTpoiite KpyroByio Anarpammy PacTpeaeneHis MoAel o rpynnam Kpo-
B0, ecav nogel C rpynnoii kposu 0 & MUPe 0KoO 46%, C rpynNOii KpoBY A —
K070 34%, C rpynNoii KpoBM B NpUGAU3MTERLHO 16,5%, @ C camoih peaKoii
rpynnot kposu AB ecero 3,5%.

Ouennsanme

13. NIpo6ema 3KONOTUY FOPOAOE — 370, B NEPBYI0 O4epes, NPOGNeMa yMerb-
Liens BLIGPOCOE B OKPYXK0WYH0 CPeAy Pa3IMUHBIX JarpA3HMTeneil

[ins paznoxenns 8 NPUPOAHOI Cpeae Gymary Tpebyetca 40 10 er, KoHceps-
HOih GanKky — 40 90 neT, GuALTPa OT curapeTsl — 100 JIET, NOAMSTUNEHOBOTO na-
Kera - 20 200 ne, nnacTaccei - 40 500 ner, crexna - 40 1000 er. MomkuTe 06
370M, He GpOCaiiTe KyAa NONAN0 NOAMSTUACHOBLIE NAKETs! MW ByTiKM.
Co3aaiite 3nekTpowHyio Tabnuuy Excel 1 3anoHuTe ee ykasaHHsiMu Bbilue
AanHbMu. TOCTpOiiTe 3 pasnuunsie AWarpamms! u ssiGepute Han6onee w-
dopmatusHyio.

Ecnu npw 3asepuennu pa6oti 8 MS Excel 336611 COXpaHWTL n3MeHEHNA
& Gaiine, TO BOCCTaHOBUTL Gaiin MOXHO CreAylouMM 06Pa3OM

B Excel 2010 417 BoCCTaHOBNEHNA AaHHIX HaxwmuTe ®aitn - Mocnepnme
(File - Recent) u HaiiguTe 8 IPasoM HIKHeM yrny 3kpaa kHonky Boccrano-
BuTb HecoxpamgHHbie knurw (Recover Unsaved Workbooks)

B Excel 2013 nyTs: ®aitn - Caeaenmn — Ynpasnenue sepcuamu - Boc-
cranoBuTh Hecoxpangnmbie kumrw (File — Properties - Recover Unsaved
Workbooks).

BO BCex NOCAeAYKOWLMX BePCUAX EXCel 4715 BOCCTAHOBNEHNA HYXHO OTKPLITL
®aiin - Ceepenns — Ynpasnenue KHUroi. V1 & NORBMBLIEMCH MEHIO BLIGPaTL
HYXHBIA TYHKT.
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—— Nepegaia

Vapasnennn

Nonpuene
ypasnennn

Miponnmosenve va K ||

Bosaeicrane va MK

Paswonenme

Puc. 2.10. AnropTM paore: BupyCoR Ha kownbiaTepe

Pa3nMualor CreayiolIne Buas aHTMBUPYCHEIX NPOTpamm (puc. 2.11)

v

T

Puc. 2.11. Bygel aHTHBMDYCHEIX NPOTPaMM

TIpOrpaMMBI-AETEKTOPbI OCYWECTBRIOT MOUCK KOHKPETHOTO BMpyCa & one-
paTuBHOi namsTh 1 & haiinax. HeAOCTATKOM NPOTPaMM-AETEKTOPOB ABIRETCA TO,
4TO OHM MOTYT HAXOAWTS TONLKO Te BUPYCHI, KOTOPHIE M3BECTHbI Pa3PaBOTUMKaM
TaKux nporpamm.

TIpOrpaMMBI-4OKTOpa W MPOTPAMMbI-BAKUMHbI HAXOAAT 3apaxeHHsie
Bupycamy paiinsi U «ieuats wx. Tpu <ieueHMM» OHN YAATRIOT W3 Gaiina Teno
NPOTPaMMbI-8pyCa, BO38PALLAR (alifibl B UCKOAHOE COCTORHME.

TIpOrpaMMbI-PeBM3OPbI OTHOCATCA K CaMbiM HAAEXHLIM CPEACTBAM 3aUUTLI
OT BMpYCOS. PeBM30pSI 3aMOMUMHAIOT UCKOAHOE COCTORHUE NPOTPAMM, KATaNoros
W CUCTEMHbIX OBaCTeil AMCKa KOMIBIOTEPA, HE 3aPaXEHHOTO BUPYCOM, @ 3aTeM N0
KE/aHMIO NO/IbI0BATENR CPABHUBAIOT TEKYL|EE COCTORHUE C UCKOAHBIM

TporpammbI-UALTPLI MPeACTaBnAT COGON HEGOMbWME pesngeHTHBIE
NPOTPaMMLI, MpeaHasHaveHHsIe N7 OBHAYXeHNA MOAO3PUTENsHAIX ACHCTBUN
npu paGoTe KOMMbIOTEPa, XapaKTeHuX ANA BMDYCOS: MOMLITKA KOPPEKLUM
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2. @opmanusaum. Bui 3naete, uro K6 = 1024 6aiir, M6 = 1024 K6, 1 TGaiit =
= 1024 M6aii, wm 1024 = 2°

B 338/CUMOCTY OT EAVHVLS! M3MEPEHNR, KOTOPYHO BBeAET NoNb308aTeNs (060~
3naunm ee uepes k), OCyUIECTENAETCA NEPEBOA & APYTMe eAMHALL MIMepeHNA:

~ ecnu nonviosarens sseaer GahTwi (k = 1), T0 AnA nepesoga & Kuo-
6aiirsi ucnonayen Gopmyny a = X/2', & MeraGaiits - a = X/2%, & ruraGaiiTel -
a=x/2;

~ ecau nonv3osatens sseaer kuno6aimet (k = 2), 10 AnA nepesoaa s Ga
ol CnonbIyem Gopmyny a = X * 2", 8 meraGaiitei - a = X/2%, & ruraaiirel —
a=x/2%;

~ ecnu nonb3osarens seeger meraGaiitsi (k = 3), To AnA nepesoaa & Gaii-
ol MCnoNb3yem GopMyny @ = X * 2%, 8 KNOGaiiTL - a = X * 2'%, 8 ruraGaiiTsl —
a=x/2"

~ ecnv nosw3osatens eseger rmra6aiter (k = 4), To 417 nepesosa s GaiiTel
ucnonszyem Gopmyny a = x * 2%, 8 KunoGaiiTe - a = X * 2%, B meraGaiitsl
amxtam,

3. Cocrasum 6nok-cxemy (puc. 5.8).

Py 1a Her
M6=x120

To=x2®

Puc. 5.8. /0K-CxeMa Nepesoaa s Apyrie eAMHIL U3MepeHiA
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MOJENVNPOBAHUE NMPOLLECCOB B 3/IEKTPOHHbIX
TABJIMLAX

Bbl HAYUMTECH

KNIOYEBBIE CIOBA

Mopenwposars  npoueces! Mogenuposatie
B ONEKTPOKHLIX TABMLAX. Mogensney
Modeling

B COeii AEATENLHOCTA YENOBEK OUeHb UACTO UCMOMLIYET MOAEH, T.e. O
Co3aeT 06pa3 T0r0 OBLeKTa, ABMEHMA WM NPOLIECCa, C KOTOPSIM eMy NPEACTOUT
umets aeno.

CyljecTayioT pasHbie BUAL MOAEIMPOBAHNA: MHPOPMALMOHHOE, MaTeMaTA-
Weckoe, KOMbIOTEPHOE, HATYPHOE, GUIMUECKOE, CTPYKTYpHOE U T.4. flio6as Mo~
AeNb CO3AAETCH M N3MEHAETCH HA OCHOBE MMEIOILETICH Y YENOBEKa NHPOPMALUM
Mogens co34aeTca AnA Kakoro-mm60 oBbekTa, Npolecca nin Asneus. B rom
Chyuae rOBOPAT, 4TO 4ENOBEK CO3AAET MHGOPMALWMOHHYIO MOAENL OGBEKTa.

' VndopmanuonHan Mogens - 370 OnMCaHNe MOAEAMpYeMOro 0bbeKTa Ha
® | 0AHOM 13 A3bIKOB KOAMPOBaHUA MHGOPMALA
MporoTun — 370 OBekT, NPOLECC WM AB/EHNE, HA OCHOSE KOTOPOTO
co3gaetca mopens.

VIHOOPMAUVOHHaR MOAENS COAEPXHT CYIIeCTBEHHbI AN MCCAEA0BATEN CBe-
Aenws 06 obvexTe.

) MogenupoBanme - 370 NPOLECC NOCTPOEHMA MOAENEl ANA UCCIEA0BAHNA
§27® | v wyuenna o6vexTos, npoueccos wnu M

Co3aarmie MOeNel N7 MCCNEAOBAHNA SKOHOMUUECKHX, SKONOTMUECKMX, 1O~
NOTAMECKNX, GUIMUECKUX ¥ ADYTUX MPOLECCOB ABARETCA AKTYanbHOM 3agaueii
& MOAEAUPOBaHNM NPOLLECCO. TIPAKTUUECKW BO BCEX HayKaX O NPUPOAE, XMBOV
W HEXMBO, 06 OBILLECTBE NOCTPOEHME U UCIOAL30BAHME MOBENel RBNRETCA MO~
HBIM OpyAVeM NO3HaHNS.

B HACTORULEE BPEMA A7 NOCTPOEHUR PAZANY HLIX 1O GOPME MOAEneil UCnons-
3yetca KomnbioTep. MO3TOMy HAC WHTEPECYeT, KaK CO34ATH KOMMBIOTEPHYI0 MO~
zen.
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431108 C pacwMpeHWAMM COM U eXe, 3arpysKa Pe3NASHTHOI mporpaMBi
W Ap. MPOrpamMLI-GUALTPI COCOBHEI TONLKO OBHAPYXUBATs BUPYC Ha Camoi
pariheli CTagny €ro CyuiecTB08aHNA A0 PASMHOXEHNS. J1A YHUUTOXEHNA BUDYCOB
TpeByeTca npUMeHeHNe ApyTUX NPOTPaMM.

K POGMAAKTMHECKIM MEPaM 3aLYUTHI KOMNLIOTEPA OT BUPYCa OTHOCATCA:
~ PerynApHan NPOBEPKa KOMMLIOTEPa C OMOLLSHO BHTUBMPYCHBIX POTPaMM;
~ KOHTPOM MHPOPMALYM, NOCTYNatouLeil 3 VIHTEpHETa, Uepes 3neKTPOHHYI0

nouTy, Chemmbie HocuTeny;

- ofuve CpeACTEA 3aWUTHI WHGOPMALWM - CEOEBPEMEHHOE CO3AAHNE
Pe3epEHLX KOMMI AAHHLIX, UCMONLIOBAHME MUEH3NOHHOTO MPOTPAMMHORO
obecneuenus,

MpuMereHme COBMECTHO BCEX BNAOB 3aLMTHI MHGOPMALWM MO3BOAUT
AOCTUTHYTS BbICOKOY Ge3onackoCTH

Ha Cerogmawmmii AeHs CyuleCTeyloT pasnuuHbie aHTMBMpYCHsie MpOTpam-
wbi. Hanbonee w3sectsie w3 ik Kaspersky Internet Security, Bitdefender In-
ternet Security, 360 Total Security, Avira Internet Security Suite, ESET Smart
Security, Avast, Trend Micro, F-Secure, Panda, AVG u ap.

AHTMBUDYCHBIE POTPaMMbI GHICTPO YCTAPEBaIoT & CBA3M C MORBNEHHEM HOBLIX
BMpYCOB, 1103TOMy HEOBXOAMMO PeryAPHOE OGHOBAEHME UX BepCHi

PaccmoTpum noapoGHee paGoTy aHTMBMpPYCHOii nporpammbl 360 Total Secu-
rity. TpOrpanma OCHOBaHA Ha AT MOAYARX: S GEKTUBHbIX AHTUBUPYCHBIX AAPAX
Avira v Bitdefender, «06naunoii» cucteme awanusa 360 Cloud, npoakTueHoii
TexwonorMn  swiABnenus yrpo3 QUMIL M BoCCTaasnveaiowem  HaGope
uHCTpymenTos System Repair

Awtveupycras nporpamma 360 Total Security nposepser sce nogo-
3puTenHbie Galibl B PEANbHOM BPEMEHN, MOXET aHAM3MPOBaTh OGBEKTH
B JaWMUEHHON CPEAE U COAEPXMT EXEAHESHO nOnoMHAeMylo GuB/MOTeKy
awTMBIpyCHbIX CUTHATYP.

Npoananusupyitre

NpoaranusupyiiTe n3seCTHsie aHTMBMpYCHIe NPOrpammbl. Haiiante & WkTep-
HeTe Gecnnathyio sepcyio aHTMBMPYCHOI Nporpaumel 360 Total Security. Yera-
HoBWTe ee Ha BaL komnsioTep. MPOBEANT C e MOMOLYBH0 KOMM/IEKCHYHO NPOBep-
Ky BaLIErO KOMMLIOTEPa HA HANMUME BUPYCOE.
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Novawn o

4. Cocrasum nporpammy pewenns 3apaum.

= snpuc ("Butepure emasant sowepeea1\n |
\e - Gar,\n |

\e2 - menosasin, \n \

\e3 - weragaii, \n \

\et - mrasae \nw: 7)

1~ Gan,
5 - werasainu,
iy

Bremere swseie: 1018576

x = f1o0c (saput (Bremeze swavemse: ")) e e 1 ot

ey Merataimes 3000
D hootaime: V10,367 4 (x / 2reiony | DSOS

Deint (nMerabaimii 810,380 A (x / 0420))
Drine ("Tarasau: $10.52% % (x / 20030))

- Rt il
e (s V140" 0x + 200100) T
P (erataines 410,557 ¥ (s 7 32+101) e
P (scasmss iL5tn s (a7 2eede)) Sy

it o
peine ("Baw: 4144" % (x + 2020}
Drane ("Ranosaie: 104" ¥ (x * 20410))
peine ("Terasaiu: 110567 3 (x / 20%10))
peane (rBae: 4145% 3 (x + 2030))
Prane ("eroSaiivu: V104" ¥ (x * 21420))
Peant (nMerataime: 3108% ¥ (x + 20430))

Seim 5997151424000
Duracaam | $493. 10

ResTaRT:

Pty
2 - unomams,
5~ werasanns,
iy

Bremime swavemne: 12084777
Foumotma: 126403805215552

Puc. 5.9. Koa nporpanits!

Koa nporpammbi MOXHO ysugeTs Ha puc. 5.9.

3uanve. Mounmanve

Mpov3HecuTe Ha Tpex A3bIKaX KnKOUesbie CTOBa.

Yo Takoe anroputm?

Mepeuncrne ocHoBHbie CeOiiCTaa anropuTma.

Kakye $opwmsi 3anucu anroputma sam n3sectHi?

Y10 Takoe 60k-cxewma?

Mouewmy rpaguueckwii CIoco6 anropuTma Haubonee pacnpocTpareH?
Ha308UTe CTaHAApPTHBIE 3NEMENTS! 6/IOK-CKeM
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Ha puc. 3.50 npeaCTasnena cxema 3Tanos MoAEIMPOBAHIA NP UCCIEAOBaHUN

paznuuHLIX NPoLeCCos.

Onpensnenne Paspacoria
Mogranon®  [—> uenei —>| undbopmaumonmoi
woRenwposama wogenu
Paspaborka
P Vccnenosanme Avanua
xounbicTepon — mogenu | pesynsratos

Puc. 3.50. Jransi mogenuposais

B Kauectse NpUMepa PacCMOTPUM MOATMPOBAHME SKOMOTMYECKAX MPO-
LECCOB, CBR3aHHBIX C JaTPAZHEHMEM OKDYXaloliel CPeAsl, & INeKTPOHHON Tab-
e Excel.

32 warom »%‘..

1. Mocranoska sagaun.

B pesynTate CGPOCA MPOMBILLIAEHHSIX CTOKO BO3POC YPOBEHb 3aTPAIHEHNS
pexu. Kaknw on Gyzet uepes cyrkw, 4goe, Tpoe u TA? Koraa oM AocTurHer fo-
NYCTAMOI HOPMBI, ECAM U3BECTHO, UTO 3a CYTKI OH YMEHBIIAETCH B ONPEACNEHHOE
Konuuecteo pas?

Mposesen NCCneaoBaHye SKONOTMUECKO/i MOAGAN NP 3HAUEHUAX napameT-
pos, npeAcTasnentLix & Ta6n. 3.10.

i

Ta6nuya 3.10
Bewectso | C,(mr/n) | C,__ (wr/n) K
CauHey & 0,03 1,12
Mbiwbak 15 0,05 1,05
®Top 02 0,05 1,01

Yenosubie 06oznauenms:

€, - HauaNbHaR KOHUEHTPALIVA BPEAHbIX NpUMECel;

...~ NPEARNSHO AOMYCTMMAR KOHLIEHTPALIAA BPEAHBIX NPUMECEiH;

K™ KO3 OMUMEHT CYTOMHOTO yMEHBLIeHNA KOHLEHTPALMM BEAHBIX NpUNE-
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T 3anycrate A0BOR BPAYIEP.| weommeg v
Hanpuwep, Google Chrome. 360 Tl Securty — Banneaus

2. B 1ONle NOUCKA BBEAUTE Ha3Ba- | fuiws o s oo e 2o §

Hue 360 Total Security. s ot o Wi et oo
3. Buibepure ccsunky Ha nporpam-|

MY C BICOKWM PeMTUHIOM 300 Totl Secuty 10801080 gra Windows - Cevars

300 Totl Sacurty 10601269 cauars Gocrnanio

7 Crauaite w ycranoswre 360
Total Security.

5. Ycrawosute mporpammy 360
Total Security A Windows.

6. Ecu nocre ycrawoskw npo-
fpaMMa npeanoXwMT npoBepKy,
BhinonHmTe ee

7. Echn na sawem Kkomnsiotepe
aHTUBUpyCHaR NPOTpamma OGHa-
PYXUT BUpYCs WM OwNGKN, TO
Bbi CMOXETe WX MCTPABUTS, HaXaE
Ha komanay McnpasuTs

8. TIoc/e wcnpasnen /i OWMBOK 1 BUPyCOB, OTBETETE Ha BONPOCH
1) C NOMOWSIO KAKOTO MOAYNA MOXHO OUMCTUTL CUCTEMY OT HEHYXHbiX
ofvekTos?
2) Kakym 06pa3om MOxXHO yyuwnTs GLiCTpoaeiicTaue yCcrpoiicTa?
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8. CocrasbTe TabnuHbIi anrOpUTM pewenun 3agaun. «IlycTh MMEETCH HEKO-
] ot e ors v A aowert g s ot
4B KOMaHZL! (NPM6aBL 1, YMHOX® Ha 2), M MHAUKATOP, HA KOTOPOM Bbi-
CBeunsaloTca uncna. MepeoHauanbHoO Ha MHAMKatope roput Uudpa 0. Kak
ok i o A e el

Tabnuya 5.2. Tabauuneti aneopumm

Ne Komanpa Yncno
1| npn6ass 1 1

2

3

2

5

6

7

8 68

9. 3anonwwre Tabauuy 5.3, COCTaBME TABAMUHLIA aNTOPUTM pewieHUs 3a4aun
«Hucno 99»: «Tonyuute uacno 99 3a 10 KoMaHA».

Tabnuya 5.3. Anzopum «tucao 99>

z

Komanaa Yncno

e |~ |o || a|w ||~

3

99

176
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2. Onpepenenve ueneit mogenu.
O6beKT MCCNEABaHMRA — KOHLIEHTPALWA BPEAHLIX BELIECTS. [1NA MOCTPORHNS
Ta6AMLL! IHAUEHAE MCMOb3YeM INEKTPORHYO Tabnuuy Excel.
3. PaspaGorka mogenn.
A) Mocrpoenye matemaTuueckoi Moaenu
~ OnpeaeneHNe APryMEHTOB, PE3yALTATOR 1 CBR3M MEXAY HIMM;
- onpeaeneHve MaTeMaTAuECKO MOAGAN 334N
C=C /K
C,= C,/K= C /K
€,= C/K= /K
€= C /K" man C=C_ /K
- onpeaenenve UeNoro HaveHns n.
B hopmysie OuepeaHOe 3HaueHue C, BHIUMCIRETCH MO MPeAbiAylIeMy 3Hate-
Hio C,
B) MocTpoenue komnsioTepHOi Mogenw (puc. 3.51)

| o o
A B TG
1 3KonorMecKas Moaens
2 McxopHbie panHble
= WawaRbHan KOHUGHTFALHA BREAHE
3 npumeceii
4 |Ca - AonycTuman KonyenTpauus
MLHEHT CYTOUHOTG yMERBIEHIR

5 [KomyenTpaumn

6 PacyeTtHan Tabanua

7 n K

8 [ 112

9

10 =8+ B8

51 43 112 004
52| 44 112

Puc. 3.51. 3K0n0MUECKaR MOAEN B SAEKTPOHHOI TabAMLE
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%? 3uanve. Monumanne

1. Kakvie 8L BUDYCOB Bam n3BeCTHL?
2. K10 1 /415 Yero CO3aaeT BpeAOHOCHbIE MPOTpamMLI?

3. Kakite npu3Haki MPOABEHUA BMYCOB Ha KOMMbIOTEPE Bbl 3HaeTe?

4. Kakuie aHTVEMDYCHBIE POTPAMMBI MCMOAL3YIOTCA HanGOREe UaCTO?

5. Kakite aHTMBMpYCHbIE MPOTPaMMB! Bbi PUMEHAETE Ha CBORM KOMMbloTepe?
6. CyluieCTayeT 11 Takas BEPOATHOCTS, UTO Ta WA MHAR HTMBMPYCHAA NPOTPam-
Ma He MOXeT 06e38peayTs Kakve-n160 Bupycsi? Kakossi GyayT salum AeiicTans
& TaKkwx Cryuanx?

MNpumenenme

7. Uro Bbi Gyaere Aenats, eCTM Ha Baw KOMMBIOTEP NPOHMKHET Bupyc? Kak
U36EXaTh 3PaXEHHA KOMMLIOTEPHBIM BUDYCOM?

8. Knaccuuumpyiite BpeaoHOCHsIe MPOTPaMMBI O MPUHLMNY ACHCTENA W UX
«BpeaHOCTI». Vcnonb3yiiTe pasnuuHbie NCTOUHUKY MHGOPMALUM

Cumres

9. Mouewmy Aaxe UCTas OTGOPMATUPOBAHHAR BeLl-KAPTA MOXET CTaTs UCTOu-
HAKOM 3apaxeHin Bpycom?

10. VisyuuTe BpEAOHOCHYIO TPORHCKYHO MPOTPaMMY, HCNIONb3YA Pa3MMUHBIE UC-
TOUHMKY MHGOPMALAU

Ouennsanme

11. 3anonnwTe Auarpammy Bewra. 3anuwuTe B Hee TO, 4TO 3HaeTe 06 OTAM-
X MEX(Zy KOMIBIOTEPHBIMM BUPYCaMM ¥ GHTWBMDYCHBIMW IPOTpaMMaMM. UTo
oBbeauHser ux? OBbACHNTE.
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10. Paccmotpure nporpammy (pwc. 5.10). Mpoaranuaupyiite, kakyio 3a4auy pe-
waer 37a nporpamma. Coctassre 610K-cxemy.

File Edit Format Run Options Window Help

nc (input ())
if asz==0:

print(" wcno®, a, "wemmoe")
else
if

-0

print (" wieno”, a, "=0")

princ (" wicno", a, "sewessoe")

Puc. 5.10. Kog nporpamisi

Cunes. Ouennsanme

11. CocrassTe 6n0K-Cxemy W Nporpammy pewesus 3agaun: «LllaxmatHeili KOs
xoauT Gykeoii T, T.e. Ha ABE KNETKN N0 BEPTUKANW B MOGOM Hanpasneun
1 Ha OAHY KAETKY IO TOPMIOHTA/M, Wi HAOBOPOT. /laHb ABE PAIMMUHLIE KIeT-
Ki WaXMATHOI 40CKM. ONPEAEANTE, MOXET 1M KOHS NONACTL C NEPBOV KNeTkN
Ha BTOPYI0 OAHUM XOAOM». BEEAWTE AaHHbIe, OUEHNUTE NONYHEHHbIii pesyLTaT.
12. CocrasbTe 6710K-Cxemy 1 NpOrpammy pewens 3agaun: «Ha ocu OX pacno-
nOXeHs TP Touki a, b, €. OnpegennTe, kakan w3 Touex (b wau ¢) pacnonoxena
Gixe K @,

C noHATUEN «POPMANMIAUMA» MBI YACTO CTa/KMBAEMCA 8 NPOLecce obue-
Hs 1 nO3HaHMA. HanpUMep, GOpMYIMpYeM MBICTN W NPeATOXeHNs, 0popM-
7AeM OTUETH! M MPOEKT, 3MOAHAEM POPMYAATOPS! CIACKE WM 62361 AGHHBIX,
npuMensem v npeoBpasyem Gopmy b U .

Moa GopManu3aLyeli NOHMMAETCA KaK CBEAEHUE HEKOTOPOTO COAEPXa-
HUA B BUge BLIGDAHHOI (OPMBI: TEKCT3, NPABWLA, TEOPEMBI, HayUHOM TEOpUM,
curHanos w Ap. Mnaw AeiicTeuit B pesynstate GOPMANUIALMM NEPEBOANTC
8 anropnm

Npueegen npumep. Ornasenye yuebHka — 370 GopMANMIALUA ero co-
AepXaTeNbHBIX YaCTeli, a Cam TeKCT yueGHmKa ~ GOPMAnu3aLMA MOCPEACTBOM
F3LIKOBLIX KOHCTPYKLMI MbICAEl, WAe, pa3mbiluneHwii asTopa. UTorom dopma-
AM3ALNN HaYUHOM TEOPMN ABAAETCA COBOKYMHOCTS GOPMYA, NPOTPaMM, FPagt-
K0B, Cxem, 610K-Cxew, TabnuLy, uHGOrpaduKy 1 Ap.

12-s997
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- NpeacTaBbTe MOA@NL B 3MEKTPOHKOI TabANLE;

~ BEEAVTE NOCIEAOBATENLHO MCXOAHBIE AGHHbIE, @ TAKKE HAUANLHLIE AAHHBIE
1 GOPMYLI AR NOCIEAYIOWMX BEINMCAEHNIT;

~ nonyuwTe TaGMMLLy, C NOMOULIO KOTOPO/ MPON3BEANTE BIYMCAEHNA, CKO-
nMpoBas GopMybi € MoMOWLL MapKepa 3ano/HeHMs 10 HyXHOTO pesynsTaTa;

~ NPOBEAVTE KOMMIIOTEPHOE TECTUDOBAHNE MOAE/H, H3MEHRR UCXOAHLIE AaH-
Hble BeLIECTS: CBMHeL, MBILILAK, TOP;

~ yCTaHOBNTE GOPMAT AUEEK A7 YMCAOBHIX AGHHBIX, YCTAHOBUE HACAO AECA-
TMUHBIX 3HAKOB — 2 NOCAE 3ANATO;

~ BLINOAHMTE YOPMATUOBAHNE INEMEHTOR TabANLS;

~ NCnonb3yiiTe YCROBHOE (OPMATUPOBAHHE, 3aKPACUB FHEITKY 1 YUCAO YPOBHS
3rPAIHEHHOCTA NPU AOCTUXEHUM A0NYCTUMON HODMSI B ADYTOiA LigeT;

~ NOCTPOiiTe rPAGUK GYHKLUM M0 AAHHLIM CTONBLLA HAUANLHO KOHLIEHTPALMN
BpeaHuIx npnmecei (puc. 3.52).

Droz0rHuCCKAs MOXeT: YPOBOHE 3ATDAIHEMIS POKH

z

H

00 ST a7 H 010 1112 1314 151617 18 19 20 2122 23 24 2530 27 252020 51 525354 35.0057 38 3 40 41 2.6 44 &5

Pic. 3.52. Tpadink GyHKLUM SKONOTUNECKOT MORE

4. iccnegosanue mogeny.
Mogens MoCTpoeHa B COOTEETCTEWM C (GOPMy/aMy, MpeACTaBReHHbIMM
& ycnosun 3agaum

n7
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KoMnbiotepHbie AHTUBHDYCHEI®

BUpyCEI nporpamMm!

oTnumuA oTmumua

AHTMBUDYCHbIE MPOTPaMMI  OCHOBAHSI HA CMeAYIWWX MpUHUMNaX
nposepka $aiin0s, NPOBEPKa 3arPy30HHLIX CEKTOPOB AWCKOB # OMepaTUBHOI
NaMATH, IOMCK B HUX M3BECTHBIX 1 HOBLIX BUPYCOB.

BOMLUWMHCTED aHTUBMPYCHLIX MPOTPAMM COUETaloT B CeGe, B0-nepasix,
GYHKUWIO MOCTORHHOI 3ALLMTH — HTMBMPYCHBIH MOHWTOP. AHTVBMDYCHSIii
MOHWTOp 3aMyCKAETCH GBTOMATWUECKW NPU CTApTe OMEPAUMOHHON CHCTEM b
Ow paGoTaeT © Kauecrse (OHOBOTO CHCTEMHOTO MPOUECCa, MPOBEPAR Ha
BPEAOHOCHOCTS COBEpLIAEMbIE ADYTUMM NPOTPaMMaMy AelCTBus,

OCHOBHaR 3aa4a HTMEMPYCHOTO MOHWTOPA — OBECTIEUeHE MaKCAMAL-
HOIA 3UyWTLI OT BPEAOHOCHSIX MPOTPaMM.

BO-ETOPbIX, GHTMBMPYCHBIE POTPaMMLl CORePXaT GyHKUMIO 3auuTsl N0
Tpe6OoBaNMI0 NONL30BATENR ~ AHTUBMPYCHBIA CKaHep. Takoii Ckawep 3anycka-
€TCA N0 3apakee BLIGPAHHOMY PACHUCAHIO WAW B MPOMIBORLHLIA MOMEHT
nosb308aTenem. OH MPOUIBOANT MOMCK BPEAOHOCHSIX MPOTPaMM B OnepaTus-
HOIA MaMSATH, @ TAKKE Ha XECTKWX W CETEBbIX AUCKAX KOMMBHOTEPa.
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MPOFPAMMMPOBAHME AITOPUTMA

Banwcsisats kon nporpanmer | Mporpamwa | Mporpawma | Program
0 roToBOMY anropuTMY. Kowmerrapni | Tyciwikrewe | Comment
Vinewrudpwatop | Mnewmucbukarop | Identifier

Kakoii 37an Cneayer 3a 3Tanom noCTpoeHws anropuTma?
T80 | Kak 3anMcLiBaeTca pa3seTs AtoLmiic AnropuTM Ha A3bIKe MPOrpam-

MnpoBakua Python?

MNocne coctasnenn rpaguyeckoii 3anucn anroputma (670k-cxems) cocrasns-
10T nporpamy.

Mporpamma ~ 3anCh ANMOPUTMA Ha MALLIMKHOM F3LIKE, MOHATHOM KOM-
® | neiotepy. OHa CoCTOUT U3 HaB0pa NOCTeA0BATENLHEIX KOMAHA (ONIEPaTOPoE)
477 MCNOHATEN «KOMNbIOTEP>, KOTOPHIIi AONXEH UX BHINONHUTS 417 pelle-
AR OCTaBARHHOM 33A34M.

COCTaBRIOT NPOTPaMMEI MM ~ MPOTPAMMMCTBI. Cam MPOLECC CO3AaHS
WAY HAMUCaHIA NPOTPaNM HA3LIBAETCA NPOTPAMMMUPOBaHMem. C WeCToro Knacca
Bb HAUAW M3yuaTL A3LIK NPOTPAMMUPOBaHWA Python. Bul yBuaenn u ouewnw,
470 Python nerok & ocaoeHww. Y 3T0r0 A36IKa UMeeTCH pAs 0COBEHHOCTEl

~ B NPOUECCe BLINOHEHNA UCXOAHbIIE KOA YaCTAMN NPEOBPAsYeTCh B MaWMH-
Hulif CTIeWnansHOil MPOrpaNMOli — UHTepRpeTaTopoM;

~ 4MTATL KOA M€K0 6AAr0AAPA MOHATHOMY CUHTAKCHCY;

~ 370 yHWBEPCA/bHBIA A3bIK NPOTPAMMUMDOBAHNA, NOAEPXMBAI0UMI O6bEKT-
HO OPUEHTUPOBAHHOE NPOTPaMMUPOBaHYE.

Nporpawwma & Python COCTOT W3 NOCEAOBATENLHOCTA AOMYCTUMBIX CUMBO-
7108 ~ NeKCeM, 3aMMCaHHLIX B OMIPEAENIEHHOM NOPAAKE # MO OMpeAeNeHHbIM pa-
Bnnam

Nlexcembi sxntouator & ce6s:

1) KOMMEHTAPUM, MPEAHAzHAYEHHbIE AR MOACHEHIA KOAA. OHM HAUMHAIOTCH
¢ cumBona #  AeiicTayIOT 4O KoHLA CTPOKM (pUC. 5.11);

2) nMTepanLI - 3HaUEHNA, MPEACTABNEHHLIE B KOAE NPOTPAMMBI, HAMPUMED
uwcna waw cTpokm (puc. 5.12);
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5. Awanus pesynbratos.

HyXHO CpasHuTh 3Hauenys cronbua C co 3naueHusmu aueiikn Ad gonycri-
MOii HOPMOI €, Tlp¥ 3TOM & Aiuelike AOMXHI NONY4WTS 3Hauenve C, 370 3Have-
HIE AOMXHO GITL MEHbLIE WM PABHO 3HAUEHUIO Aueiikn Ad.

ECnu Takas Auelika CywecTayer, To Onpegensem CooTBeTCTaykowee IHaueHme
sueiikn A1 370 GyaeT HOMEP CyToK. ECAM TaKo/i AUEIKU He OKaeTcR, Cneayer
NPOAONXNTL KOMUPOBAHUE AuEEK A0 MOMYUEHNA HYKHOTO pe3ynbTaTa

IKOMOTMUECKAR MHTEPNPETALMA MONYUEHHOTO pewenns: uepes 44 Az
YPOBEHS 3arPA3HEHHOCT AOCTATHET AOMYCTUMOI HOPMI

3uanve. Monnmanve

1. Yo Takoe MogeampoBaHme?
3. Yem OTANUAETCA MaTEMATUUECKas MOAE/b OT KOMMbLKOTEPHOM?
4. Yo Takoe TecTupoeaHmMe Moaenn? Kak NPOBOAUTCA KOMNbLIOTEPHOE TECTH-
poeanue?
5. Mouemy HEOBXOAVMO NPOBOANTL aHaNW3 pe3ynLTaToB?
6. [Lns uero MOXeT GbiTh NPeaHa3HaueHa Kaxaas U3 MoAeneil
rnobyc;
reorpaduueckuii atnac;
MOAENb (MaKeT) CTPOEHMA MONEKYIbI BOABI;
YPaBHEHMe XMMMUECKOi peakLum;
reHeanormueckoe (POAOCOBHO) APEBO CeMby;
~ dopMyna onpegeneHua NAOLaAN KBAPaTa cO CTOPOHOI h: § = h%
- WrpyweuHas Moaens aBToMO6MNR;
~ rpaduK 3aBUCUMOCTY BLICOTbI TeNa, BPOLIEHHOTO MO YFIOM K FOPUIOHTY,
~ OornasneHne KHurm?
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2:3)) NO/NIb30BATE/IbCKUIA UHTEP®ENC

OueHMBaTS SPrOHOMMIHOCTS | UnTepdpeiic Wurepdeiici | Interface

noNb30BATENLCKAX  MHTED- | Opronowma Sprovomwka | Ergonomics

bevicos. 10336 103a6unMTA Usability
Monssosarensci | Maiinanayuwsi | User
uTepceric untepdeici | interface
Virepdeiic Kowmangansix | Command

KOMBHzHO CTPORY | on ukTepdeici | line interface

VIHOOPMaUMOHHOE MPOCTPAHCTED MOMLIOBATENA ~ 310 MH(OPMALMOHHbIE
pecypcei, 0CTynHsie emy npy paGoTe 3a KoMnsioTePOM. ddeKTUEHaR paGoTa
N0/1b308aTeNA 3ABMCHT OT TOTO, HACKONILKO MOHATEH U yAOGeH uHTepdEiic paboTs!
C NPOrPaMMHEIM OGeCTIeueHeM AN YCTPORCTEOM. C PAsAMUHLIMM ENAAMN HH-
TepGeiicos Bbi CTaNKMBAETECH EXEAHEBHO, HANPUMED, KOTAA 33XOAUTE Ha CAiT MAu
nOAb3yeTeCh COTOBLIM TenedOHOM.

UTo Takoe uhTepdeiic? Kakie Te6OBaHIA AOMKHL NPEALABARTLCA
K n0/b308aTENLCKOMY UHTEDPETiCY?

Wintepéeiic (o7 anm. inferface ~ «MecTo conpukocHoBeHiR) — COBOKYN-
HOCT CPEACTE 1 METOAOR B3aMMOACTICTEMA MEXAY NeMeHTaMy CHCTeMbL

Wnrepdeiic genutca a creayioune sugsi (puc. 2.12).

AnnapaTHo-nporpaMMHIi

Mone3osatensoxiii

Tpacusecnii

TexmepHbii

Puc. 2.12. Bugsl unTepoeiicos
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File Edit Format Run Options Window Help

¥ Tax sanucuaczcs rowenzaput
X = '$370 crpoxa’ § A 370 xowmMenzapuit

Ln3 Cok0
Puc 5.11. Mpumep KommenTapus
[t} “untitied* ==
Fie Edit_Fomat Run Options Window Help
s ¥ Hercwmcrenadt muzepan
15 # Tuzepen » suze wicna © nassammeR sourch
*7 wnace' § Crporoms suvepan
3 Cob30

Puc. 5.12. Mpumiep aurepance

3) 3HaKK NYHKTYaUMM, KOTOpSIE WCTIONL3YIOTCA ANA PAZANUHLIX Uenel. 30
" +1(), . v ApyTUe cumsoni;

4) WAEHTMGUKATOPB! ~ UMEHa, KOTOPbIE AAK0TCA 0BBEKTaM

VneHTuduKaTop nmeer cregytoume npasuna:

~ MoXer cocrosts u3 Gyke (ASCII wn Unicode), 3Hakos noguepkvisanus _unu
undp 0-9;

~ UNGPa He MOXET BbiTb Ha NepBEoM MecTe;

~ uyBCTauTeneH K BbI6OPY perucTpa Gyke: UserName, username u USERNAME -
370 BCE pasHbie WACHTAGUKATOPH;

~ OH He JONXeH COBNAAATH C KAKMM-ANGO 13 KAtoHeBLIX <108 A3bika Python
(1abn. 5.4);

Tanuya 5.4. Mpumeps: unien udenmudguxamopos

Bonycrambie Hegonycrumsie
al 2a
my_name. 3meco ecrs npobens:
name_7 >aib2.c3
alb2.3 “Texcr_B_asbiukax”
anna123 print
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Npumenenve. Ananns

7. flawa reoverpueckan Mogens (puc. 3.53), y kotopoi
ANVHa CTOPOHSI KAPTOHHOTO NUCTa 06O3HANEHa 3, ATMHA
Bbipesa ~ b. BulumciuTe 06 bem reomeTputeckol Mogeny.

Maremaruueckas mogens
Pacuerhbie popmyns:
€= a-2b- anvma croporsl ana;

§ = - nnowaas AHa; Puc. 3.53.
V= Sb - ofvem Feomerpuseckan
Mogens

8. [L1A MOAENMPOBAHNA UCTIOAL3YliTe CPeay 3MEKTPOHHOI TaANLE, B KOTOPOi
MHGOPMALVOHHAR W MATEMATMUECKAR MOAETN OGLEAHAIOTCH B TaGAMLL, UMe-
fouyio Tpn obnacTw:

~ UCXOAHbIE AaHHbIE ~ yTIpaB/AEMBIe NapaMeTph;

~ npomexyTouKbie pacuery

~ pesynerats

3apanme
1) 3anonuuTe OBRACTL WCKOAHBIX AGHHBIX MO MPEATOXEHHOMY O6pasiy
(puic. 3.54)

2) Cocrassre TaBawly pacueta co CTOAGUAMM B 3MEKTPOHHOI TabAMUe, UCONL-
3yA pacueTHbIe AaHHbIE MATEMATUECKO/i MOAEAM.

3) Kakvie Twnbi AaHHBIX GyayT MCoNb308aTsCA?

4) BLNOAHYTE GOPMATHPOBAHME AAHHIX B AUEIKAX.

5) Kak MOXHO 0TOBPa3NTL AaHHSIE U3 TaBAMUs! rpaguuecku?

3apaua o cknensanun KOpOGKH

Vickopusie aannbie

Dnuwa cropors 40

WWar ysennuenn seipesa 1
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TepMuH «MHTEPGECH UCMOALIYETCA BO MHOTMX OBGCTAX HAYKN U TEXHUKN.
Ero 3HaueHMe OTHOCUTCA K Pa3nvuHOMY B3aNMOAENCTEWIO W YTpaB/eHMio Npo-
FPaMMHLIM OBECTIeUeHIEm WA aNNapaTHLIN OCHALIEHIEM

Monb3osatennckuii uHTepgeRic (Ha aHm. user interface wnn COKPAWEHHO -
Ul) - cuctema npaswn u CpeacTs, oBecneuusaiowan e3aumoaeiicTane npo-
rpaMMmsi € nofb308aTeNEM.
Monb30BaTeNLCKM UHTEPGEIC — 3TO HE TONLKO BHEWHNA BUz MPOTPaMAI
WAM 3KpaK, KOTOPLIA BANT NONb308aTENs. OH O6LEANHAET & CEGe BCe INeMeHT!
11 KOMMIOHEHTLI NPOTPaMMBI, KOTOPBIE CIOCOGHbI OKA3LIEATS BMAHYE HA E3aMMO-
AelicTaue nonL308aTeNs C MPOTPAMMHLIM OBeCreveHmew.
InemenTEI NONLI0BATENLCKOrO uHTEpelica nokazabl Ha puc. 213

Bunagaiowme cnuciu

scnnusaiowe
nonckasi

nepexniodarenu

porpams: unw caira

nucrorpaMs:

Puc. 2.13. 3nementes uktepdeiica

Wnrepdeiic komangnoir crpowu (aura. Command Line Interface, CLI) — ,@-'
NPUHIMN OPTaHW3aLYMM NOALIORATELCKOTO UHTEpGelica Mex Ay uerosexom () @
U KOMITLIOTEPOM, B KOTOPOM MHCTPYKLMM KOMNBIOTEpY AAIOTCH B OCHOEHOM

fyTem 8804 C KNABUATYpbI TEKCTOBLIX CTPOK (KOMAHA) 1 TEKCTOROTO BHIBOAA
pesynsratos Ha 3kpan.
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BBEAEHVE
Aoporue cemmknaccHukm!

Ceifuac, KOT4a KOMMLIOTEPH, MOBMMLHbIE TeXHOMOTMM, VIHTEpHET CTanu He-
OThEMIEMOI UACTH0 COBPEMEHHO XU3HM, WKONLHYIIE NPeAMeT «MHdopmaTAKar
CTaHOBNTCA NPOBOAHMKOM & MYD MHGOPMALVOHHAIX TEXHONOTA, NHGOPMALMOH-
HOii Ky7bTypbI

Martepuan, usyuaembiii Ha ypoKax uHGOPMATAKY, MOMOXET BaM PaCLINPUTL
KPYrO30p U nyuIe OHWMATS Te NPOYECCH, KOTOPsIe CBA3aHHI C NepeaaUel, npu-
€MOM, NPE06Pa30BaHIEM U XpaHEHIEM MHPOPMALUM

I\n# BaC Pa3paBoTaHLl yUEGHHK 1 3NEKTPOHHOE NPUAOXEHNE. YUeBHNK Han-
can & cooTeeTCTBMM C [OCYAAPCTBEHHLIM O6IWEO6A3ATENLHLIM CTaHAAPTOM 06pa-
308aHNA. OCHOBHBIMY LIEAAMY M3yUEHNS NPEAMETA NHGOPMATAKM MO OGHOBAEH-
HOMY COAEPX@HWIO O6PaI0BaHNS ABNAIOTCH:

~ GopMmposanue 6a308Lix IKT-HABLIKOB AN PeLIEHNS MPUKAGAHSIX 32434 U3
PaznMuHLIX NPEAMETHBIX O6AACTE, MO3BONAIOLIUX MPAMEHATS MONYHEHHbIE 3Ha-
HUS, YMEHUR W HABLIKY B OKpYXaioulelt cpeae, 8 npakTuke;

= passuTUe KOMMETEHUNI (KPEATHEHOCTH, KOMMYHWKABENBHOCT W yMeHNs
pewars NpoG/iems! NPY BHINONHEH N 3aAaHWIi NCCIEAOBATENLCKOTO, SKCMEPUMEH-
TabHOTO, MPOEKTHOTO XapaKTepa).

INIEKTPOHHOE MPUAIOXeHMe — 3TO yueBHBI MATEPUan K yueGHUKY u HHTEpaK-
TUBHLIE 33/12HNR, BINONHAA KOTOPHIE HYXHO NEPEMEWATs OGBEKTH, BBOANT UAC-
72, BLIGMpaTS OTEETL, YCTaHABAMBATL COOTBETCTBMA, BBOAUTL CTPOKM U T4, Bbi
NOMHAR 3TH 3aAAHNA, BbI CMOXETE 3aKPENUTL M3yueHHbIA MaTepuas, MPOSepUTL
3HAHWA, IONYEHHBIE HA YPOKAX HHGOPMATUKY.

YenosHble 0603HaveHNS, AaHHIE & Hauane yeGHMKA, MO3BOMAT BaM COpH-
HTMDOBATLCA B GOPMAX M BNAGX (WHAWBWAYaNLHaR, NApHas, FpynNoBas pacoTa
w1 pabora & knacce) paGoTsI. Oy MOMOTAKOT CTPYKTYPUPOBATS COAEPXaHUe yue6-
HYKa, CAenaTs MPOUECC OByueHus (MOUCK OTBETOB Ha MOCTABNEHHbIE BONPOCH,
pelwenvie NPaKTMUECKWX 3343y, B3aMMOEICTBME YUALIXCA APYT C APYTOM 1 yuu-
Tenem v 7.4) G0ee NO3HABATENLHBIM U UHTEDECHSIM

YueGHuk CocTouT 13 AT pazaencs. Vsyuus nepasiii pasaen, ssi Gygete 3uats,
B KaKIX EAVHIAX U3MEPAETCH MHBOPMALIVA, KaK ONpeAensTs pasmep daina v ka-
KUe B/l KOMMLIOTEPHOI NaMSATH CyweCTeyioT.

BTOPOVi Pasaen HayuwT BaC KNACCHULYPOBATS KOMMILIOTEPHIE CETH U 3aLm-
LiaTs KOMALIOTEP OT EPEAOHOCHBIX NPOTPaMM.

Moutibie BO3MOXHOCTH IMEKTPOHHLIX TABANL, 3yUeHHbie & TPeTbem pasaene,
NOMOTYT BaM NPy 06PAGOTKE Pe3yLTaTOB KCMEPUMEHTOR, CAMOCTORTENHBIX MC-
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CneaoBaHMiL, NP MOAIMPOBAHYY NPOLECCOB W MATEMATUUECKOM 0BOCHOBaHUN
pazpaGarsisaemsix npoEKTOE.

UeTaepTLiit pazaen — NPOTpaMMAPOBaHWe, Cambiii CTOXHIV 1 Cambili wHTepec-
Huiii. TIPOrpamMMUpoBaH/e — 370 uacT WMGPOBOY rpamoTHocTW (digital literacy),
KOTOPOii MOXHO 0GyuMTs M1OBOTO UeNoBeKa, Tak Xe Kak YMTaTs # ucaTh. OCHOBb!
NpOrpaMMMpOBaHHA GyayT GOPMUPOBATS y BAC OCOBLI CTPYKTYPHBIIA CTUL Mblw-
TeHWA, NONE3HBIE BO BCEX OBAACTAX KUHA.

NaTeiii pasaen - «[pakTUUECKOE NPOTPaMIMNPOBaHMe. ITOT pasaen NosHaKo-
MUT BaC C 0COBEHHOCTAMM POTPaMMAPOBaHMA. Bl HayMTeCh CTaBTs NPOGAeM,
pazpaGarsigats v NPOTPAMMUPOBATE AATOPMTMbI, TECTUPOBATS MPOrpaMMe. Cee-
AeHWR 1 HBLIKY, NOTYMEHHBIE B XOAE U3yHEHWA NPAKTUUECKOTO NPOTPaMMUPOBa-
His, MOTYT GbiTb BOCTPEGOBaH! & BauIel GyAyuiel NPaKTUUECKOii ACRTENLHOCTH.

B KOHUE TeM NPeAnOXeHbl BOMPOCt, PA3HOYPOBHEBHIE 3aAaHNA, COCTABNEH-
Hble 10 WecTn yposHsM yueGHIX Leneii Takconomun b. Byma. Yposens 1 (penpo-
AYKTMBHBITH) ~ 3HHYE 1 IOHMMAHNE (T.€. BOCTPUATHE, OCMBICTIEHIE, 3aMIOMMHaHHE)
AN% BCEX yuaWwXCA. YpoBeHs 2 (TPOAYKTMBHBII) — PUMEHEHYE 3HaHWii N0 06pa3-
Ly, pewenme TANOBKIX 334a4, AHATM3 AGHHBIX AR GO/LWMHCTEA yuaILMXCA. YPO-
Bewb 3 (TBOPUECKN) — CWHTE3 U OLIEHWBAHME, T.e. NPUMEHEHNE 3HaHWIi & HOBOY
CUTYaUNM, CO3AAHNE TEOPUECKOTO NPOAYKTA AN HEKOTOPHIX YHAUIUXCS.

BOMbWas 4aCTs Tem yUeGHKA UMEET NPAKTUKO OPUEHTUOBAKHYIO Hanpas-
MeHHOCTL. BAArOAAPA 3TOMY BbI MOXETe GiTh yBepeHs! & BOCTPE6OBaHHOCTH N0~
TYUEHHbIX BaMM 3HAHWIE & GYAYULEM, @ TAKXKE GbiTb FOTOBLIMU ANA NPOAOIKEHNS
06paz08aHIts B COBPEMEHHOM BICOKOTEXHONOTMUHOM MUDE.

Kenaew ycnexos!

Bawu aemoper
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KNOYEBbIE C/IOBA

Ocyuectanste nepeson w3 | EanHmusl AknaparTein | Units of

OBHAX e[uHM vaMepeHAs | W3MepeHws enwem information

WHGOpMaLMN B ApyTUe. wncpopumaunn | Gipnikrepi
Mnpopuatusras |Aknaparrei | Informative
wnpopumauns  |aknapar information

Hewnchopmarue- | Aknaparrei | Uninformative
Has ukopwmauns |emec aknapar |information

C NOHATMEM «MHGOPMALWA» BbI YXE 3HAKOMBI. 3HIHWA, KOTOPHIE Uenosex
NOfyuaeT M3 Pa3MMUHBIX WCTOUHWKOS, RBARIOTCH AMA HEFO MHGOpMAUvel
MHGOPMAUMA MOXET GbiTe MHGOPMATMBHOM U HEUHGOPMATMBHOM. VHdOp-
MaTUEHas UHGOPMALNA COAEPXAT HEHYNeBylo WHOOPMAUMio W AOmORHAET
3HanuR yenosexa. Hanpumep, NpOrHO3 NOroAs! Ha 3a8Tpa GyAeT MHAOPMATUBHbIM
COOBuienmem, a BuEPAWHMIA MPOTHO3 MOTOAS! ~ HEMHGOPMATUBHBIM, TaK KaK OH
yXe n3secten. B JaHHOM NDUMEDE ABE CUTYALMM: <ECTb MHAOPMALNA» UNN <HET
HGOpPMALWM». VIHBIMN CTOBAMY, KOTMUECTEO NHBOPMALUA MOXET GbiTb paBHO
HYIO W1 He PaBHO HyNIO

/LA KONMUECTBEHHOTO OMpegeneHun M06OM BenUMHL HEOBXOAMMO Onpe-
AenTs eguHLy u3MepeHun. Hanpumep, ANA W3MEPEHWs ATMHbI B KauecTse
AL Y3MEPEHNS BLIGPAH METD, MACCH! ~ KLTOTPaMM 1 T4,

3 equHLly xoneCTaa MHbOPMaLAN MpuHT 1 6uT - KonniecTa0 wibop- .. )
VAL, COAEpXaileecn B COOBLLEHI, YNEHBUIAIOWIEM HEOTPEAeTeHHOTS 4
sHani 8 48a pasa.

HeonpepeneHHOCTL 3HaHMi HEKOTOPOFO COBLITA - 3T0 KOAMYECTBD B03-
MOXHbIX Pe3yISTaToB COGBITR

CUTyauyus HEONPEAENeHHOCTM BOMUKAET NpU NPeACKasaHma GyAyuux
COBLITUIA unv HaMepeHuit ApyrWX Mioaeii. Hanpumep, npu GpocaHmu MoweTs!
Peanvizyerca OHO U3 ABYX BOIMOXHLIX COBLITHIL: <Open» wiw «pewkar. Mepes ee
NOAGPACHIBaHYEM HEOMDEAENIEHHOCTE 3HAHNA O PE3ybTaTe COBLITUA PABHa ABYM.
Mocne noAGpacsisaHyn GyAET OIPEAENeH OAUH M3 ABYX BOMOXHbIX PE3yALTaTOB,
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TO eCTh HEOMPEAEEHHOCTS 3HAHURA YMEHBLIMTCA B B Pa3a — U3 ABYX BAPUAHTOB
ocranerca oanH

Coobuietvie 06 OAHOM W3 ABYX PABHOBEPOATHLIX PE3YLTATOB HEKOTOPOTO
CO6biTis pasHo 1 6uTy uHGOpMALMU

Taknm 06pa3oM, €CTM B HEKOTOPOM COOBUEHUM COREPXATCA CBEAEHS
0 ToM, 4T0 NPOU30WN0 OAHO 3 N PABHOBEPORTHAIX COBMITMM, TOTAA KONMNECTED
uHGOpPMALWY i, COAEpXaLIEEcH B COOBLLEHUM, MOXHO ONpeAEnuTs Mo dopmyne
Xapran: N=2

LllaxmaTHas 40CKa COCTOUT W3 B CTOABLIOB U B CTPOK, KOTOpbIE COCTABARIOT
64 kneTku. Kakoe KONMHECTBO 6UT COAEPXWT COOBUIEHNE O BIGOPE OAHOTO
waxmatHoro nons?

B 1947 roay amepuanckuit matemarik lxok Thiokn AnA 0BoaHaveHys ean-
MU VamepeHys MHGOPHMaLAY Baen Tepmn BT (bif) . CoxpauienHoe croBoco-
weranvie binari digit 0aavaeT ABOMHHYIO UMGPY — O wnv 1. BT ABNAETCA HaUMeHs -
weit eanimuieii amepens Hdopmauui. Ha NpaKTAke NpUMEHRETCH eanHMLa
Wamepeny uHGopMaLAY - GaiT.
= ' BaiAT - HauMeHbLIas eAMHILa 06PABOTKM M NepeAa M MHGOPMALMK.
Psg ] 1 Gaii = 8 6ur = 2 6ur
Hanpumep, ecnn 0Bem chemHoro HocuTens (pnewxw) pasen 8 Murabaiir, To
570 cocTapnset 68 719 476 736 6. Taxoe 6oNbLOE WCIO HEYAOBHO UCNOL-
308ah. M03TOMY 61THI HEOBXOAUMO NEPEBOAWTL & 60NEE KPYMHBIE AWML U3~
MEPEHNA MHBOPMALYAY, TaKUe KaK KMNOBART, MeraBaiT, rMrabaiiT 1 1.
TIpUHATa CMeAYIOaR CUCTEMa eANHULY V3MEPEHI KOMMYECTBE MHGOPMALIM

(1a6n. 1.1).
Tabuya 1.1, Eduus usmepenun usgopmayuu

1 6aiir (6aiiT) 8 6ur
1 kunobaiiT (K6aiir) |2 6aiit | 1024 Gaiar
1 meraGaiir (M6aiir) |2 K6aiir | 1024 K6aii | 2% Gaiir
1 rvraGaiiT (T6air) |2 M6awit | 1024 M6aiir | 2* Gaiir
1 epabaiit (T6aiiT) | 2° 6ait | 1024 [6ait_| 2° Gait
1 nerabaiiT (M6avir) |2 Toait | 1024 T6air | 2% Gaiir
1 3xcabaiit (36aiiT) |2 M6aiir | 1024 NGaiir | 2% Gaiir
1 serrabaiit (36aiiT) |2 36aiiT | 1024 J6aiir | 27 Gaiir
1 ioTTabaiiT (M6aiir) |2 36aiT | 1024 36aiiT | 2% Gaiir
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Ha cxeme (puc. 1.1) Nepesoaa CUCTEMSI eAVHULY M3MEDEHIA KONMHECTBa HH-
GopMauMn NOKa3aHO, UTO KaXAOE Cregylowjee YMCAO GOMbue npeaviAyuiero
51024 (2" pasa

(o o
(oo s () oo ) e )
o W= B e e —
(oo} (T [ rvear ) oo J—s( oo |

Pitc. 1.1. E4MHMLS U3MePEHWA MHGOPMaLMHA
Mepeseaute 1 nera6aiir, 1 s«cabaiir, 1 serrabaiir, 1 fioTrabaiir & Gaiits E!

U3BecTHO, uTo 1 6aiiT MHGOPMALMY MOXET COAepXaTh 256 Pa3nuuHbiX KOA0S,
4TO BNONHE AOCTATOUHO ANA KOAVPOBAHUA OAHOO 3HaKa Tekca. Mpy KOANPOBa-
HIU YMCNIOBOA, 38YKOBOI WM FPAGUHECKO UHGOPMALIMM MOKET MCTIONL30BATLCA
6onbuoe KoweCTBO 6aiiTos.

C NOMOULIO 0AHOTO 6aiiTa MOXHO 3anMCaTs ABOMUHBIE KOAM 256 (2°) uncen
0710 g0 255

PaccMOTpUM pelieHue 33434 NEPEBOAa W3 OAHUX EAUHULL M3MEDEHUA & ADY-
e

War 3a warom »%.?

1. CKOMLKO GUT NHGOPMALUM COAEPXATCA B COOBILEHMM <UHGOPMALMA»?
Bano:

«Mndopmaus» - 10 cumsonos

Hairru:

Konuuecrso 64T & coobuern 2

1 cameon = 1 6aitr

Peuwenve: 1 Gaiir = 8 6ur.

10-8 = 80 61T

Orser: B cOOBuieHuM COAEPXUTCA B0 6UT MHGOpMALM

2. Vi3Mepym KOMUECTBO UHGOPMALWMN B CreayiolLieM NpeanoXeHmu: «CaGum
Myxaros ~ knaccux xasaxckoii aumepamypel, no3m, oGujecmeensiti desment,
axadewux, npedcedament Corosa nucameneii Kasaxcmaa.». 060i cnmson Tex-
Cra 3anumaer 1 6air. Tekct coaepxwt 105 Gyks, 6 3Hakos npenuHanns, 13 npo-
6enos.

Bano:

1 cameon = 1 6aitt
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5) KAloueBBIE CnOBA - 3TO UaCTs A3biKa. VIX HENb3A NCMONL30BATS AR Ha-
383HUA NEPEMEHHBIX, YHKUWIL. B TaBA. 5.5 nepeuCiens! HEKOTOpLIE Kniouessie

cnosa.

Ta6auua 5.5. Kniovessie crosa

Kniouesoe croso Onncanme
False noxs

True npasaa

None <nycroii» obbext

and nornueckoe

with / as Menepxep KonTexcra

assert ycnoame

B036YXAGET UCKIOUEHWE, ECIU YCIOBHE NOKHO

break

BEXOA V3 Unkna

class 107153083TenbCKR TN, COCTOAULAT U3 METOAOS U ATPHEYTOS
continue Nepexo ha Creayroulyio nTepauio uwkna
def onpegenenie dywkuun
del yaanene obvexta
elif & npoTveHom cryuae, ectn
else Have
except nepexearuTh ncknrouenne
for wxn for
UNTIOPT HECKONBKYX GyHKLAT M3 MOAYS
ecn

wMnopt moayns

NpoBepKa Ha BxoxAeHHe

CCHNZIOTCA A 2 0BeKTa Ha OAHO 1 TO e MecTo b namsTh

lambda onpegenenie aHoHMMHOR GykKku
not nornueckoe e
or ornseckoe wan
pass HUKero He Aenalowan KOHCTPYKUMA
raise B036yauTs UcknioueHme
return BepHyTs pesynsrar
y BLINO/HATS UHCTPYKUMA, NEpEXBaTLIBan MCKTIOUEHIS
‘while wn while
ield onpegenenie dywKuum-renepatopa
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Pacuer

MponexyTouHbe pacuersi Pesynsratsl
Anuwa | Anwma cropomsr | Mrouass Ofvem
sbipesa ava ava

Puc. 3.54. OBpasel & exTporHoii Tabuue

Cunres
P

9. HeoBX0aMO MoKpacwTs CTewsi KyxHi. CKONLKO MOTPeByeTCA GaHOK Kpackw,

~ paamepsi kyxhu 405 x 310 x 285 e’
- B8% nnoIaAN CTeH 3aHNMAET KadensHas NANTK;
~ 1 6awKa Kpackw NpeAHazHaUeHa ATA NOKPACKY NAoaAN 5 M7

Ouenmsanme

10. BcrowmHuTe, KaK Gbin OTKPLIT 3AKOH BCEMMPHOTO TArOTeHwS. Jlerenaa rnacwr,
470 Vicaak HeioTom cuaen nog A6AOHel, KOrga Ha Hero ynano A610Ko, noAcka-
3aBuiee ey npasunbHOE pewenme.

KaK M38€CTHO, 3aKOH BCEMMPHOIO TATOTEHNA TOBOPWT O TOM, 4TO CWna PUTAXe-
HWA ABYX TEN NPAMO NPOMIOPLNOHANHA WX MACCam 1 06PATHO MPOMOPUMOHANL-
Ha KBAAPaTY PACCTOAHNA MEXAY HAMM

F-G¢

1) ABNAETCA W AaHHAR GOPMYNA MATEMATAUECKOI MOAENIbIO TAKOFO pusMue-
CKOrO ABEHMR, KaK TArOTeHUE?

2) Yo HyXHO CaenaTs, uTOGbI OHa CTana AAEKBATHONM MOAGNLIO MPUTAKEHNS
3emnu u sucAuero Ha Aepese A6noKa?

120





OEBPS/image/1065.jpg
B compemeHHOM nporpamm- [ ——

Hom OBecneuein umeeTcA 60b- Uenp noSwrmocns
woe Mo komana. Ecin nonkio- R
BaTen 3HaeT ux, T0 Nocie Habopa Nipockorp codumen
KOMaHA BeInoRHAETCA peiicrame, Cocrea
cooTBeTCTByIOWEE  MOCTyNUBWEN P!
xomaHge. Heobxogumocts 3ano- Ynpagnesme anckamn
MHAT MHOTOUMCTEHHSIE KOMaH- e
Abl OTnana ¢ noseaeHuem rpadu- [ —
ueckux unTepdeiicos. KomanaHas Komananas cTpoa (aammmmcTpatop)
CTpoka seasetca HamBonee Ha- g o)
AeXHLIM TUMOM uHTepdelica. [
seioms onmor cpocs v I
2.14) wenkuute npasoii kHonkoit Puc. 2.14. Kowananan crpoka
5 meio Mlycx + KomakaHaA CTpOKa
(Win + X).
-0, )| rpaguueckuis nonusosatenscinii  wntepdeiic (anrn. Graphical user

£ 8 ) interface, GUI) - cuctema cpeacts ann B3amMORERCTENA NONL30BATERR € KOM-

MILI0TEPOM, OCHOBAHHAR Ha MPEACTAB/IEHMM BCEX AOCTYMHBIX NONb3OBATENO
CUCTeMHLIX OGLEKTOB 1 GYHKIWIi B BUAe IPAGUUECKUX KOMTIOHEHTOB SKpaHa
(OKOH, 3HAUKOB, MEHIO, KHOMOK, CMIUCKOB 1 T.1.).

Tpaguueckuii MHTEPEIC OCHOBaH Ha NPEACTAB/EHUM BCEX CUCTEMHBIX
0BbeKTos U dyHKuwii B Buge TPABUUECKVX KOMMOHEHTOB 3kpawa. Mpadue-
CKUit MHTEPQEIC NPUMEHAETCA BO BCEX OMEPALMOHHLIX CACTEMaX, MPOTPaMMAX,
web-CTpanuLax. Tpaguueckwii WHTEpelic AdeT MONLI0BATENO BOIMOKHOCTH
€ MOMOLb10 MaHWNYARTOPOB (KNABMATYPa, MbiLlb, AXOWCTAK W T.N) yIPaBAATS Bce-
Mu 3nemenTaMy uHTepdeica

OCHOBHLIM AOCTONHCTBOM TPaQMUECKOTO MHTEGeiica ABNAETCA «ApPyXeckuii
UHTEDGEIiCr, TaK KaK OH MOHATEH ANA NONL30BATERe! MHOGOTO YPOBHS. [padutie-
KUt MHTEDGeIiC ABIAETCA UACTLI0 NONb30BATENLCKOTO MHTEPElica 1 onpesensier
B33UMOAEIICTBUE C N0Ab308aTENEM Ha YPOBHE BM3YaNN3IMPOBAHHON MHGOPMALIN,
Ha puc. 2.15 npuse eHs! OCHOBHbIe 3nemenTs rpaguueckoro ukTepdeiica.

OctosHoii 3kpa Windows — 370 PaGoumik cTon, 3aHMmatowmii BCio snan-
Mylo uacTh mowuTOpa. Ha Hew pacnonaraiotca MaWens 3agas, ofnacts yee-
AOMAEHNii, Merto TlyCK, 3HAUKA Pa3nMHLIX CUCTEM YTIPAB/IEHIA OMEPAUMOHHOT
CUCTeMbI, NPUAOXEHMIA, OKHA PAGOTAIOLMX NPOTPAMM, NANKA W aiinbi, APALIK
w 1A (puc. 2.16).
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Bce pewaembie 33434 MOXHO KAaCCAQMUMPOBATL MO MpOLeCCam, nexa-
LM & 3ITOPUTME VX PELEHIA: AMHERHbIM, PA3BETBAIOWMUMCR, UNKMUECKAM
(puc. 5.13)

f— [— ro—
(o) =) <y
P— p— [o—

R e

L [ [
[ [—

) N pe—- —
Cone)

Nmvitneii anropur,  PasBeTanmouiicn anropuTy Usncnueciani anropu,

& xoTopow ace Kowanas & xoTopow Ta iz 2 KoTOpOM RoCregosaTERBHOCTS

swinonsiorca NOCNEAOBITENLHOCTS KOMaHA  KOMaHA BHITOTHACTCA HECKOTXO

nocregosarensio opva BMOMASTCA 5 SaoHCUMOCTH a3 8 3aBACAMOCTH OF 3a8aNHOR
22 apyroii or yenaous senmanc

Puc. 5.13. Knaccuukauws anropuTiios no npoLeccam

Hanuuwute nporpammy <BucoxocHsiii r0a, B KOTOPOW HyxHO
ONPEAENUTS, ABIAETCA 1M TOA C AGHHEIM HOMEPOM BMCOKOCHBIN

War 3a warom -,

1. Nocranoska npoGnembr. flao HarypansHoe uucro. Tpebyerca onpeae-
7T, ABNAETCA 1M FOA C AGHHLIM HOMEPOM BCOKOCHBIM. ECM FOA REARETCH BCO-
KOCHIM, TO BbIBEAUTE BUCOKOCHBIA FO, UHaUE BLIBEAUTE OBBIMHBIA FOA.
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JneKTpOHHLIE TaBAMU MO3BOMAT CO3-
£A3BATL AVATPAMMEI HECKOMLKMX TAMOS, OC-
HOBHBIMW 3 KOTOPBIX ABARIOTCA rpadukn,
KpyroBbie AUArpaMMbl, TACTOTpaMMbI (PHC
3.55).

Tpagukm ucnonssylorca ans 0To6pa-
KEHNR 3ABMCAMOCTA 3HaueHWii OgHOW se-
AnHl (GyHKUAM) OT Apyroit (aprymenTa).
OHyt MO3IBOARIOT OTCAEKMBATS ANHAMMKY 13-
MeHeHM AaHHbIX

Kpyrosbie Auarpamme: vcrons3yiorca
ans oToBpaxeHna sennuny (pasmepos) yac-
Teil HEKOTOPOIO UENIOTO; B HHX KaXAAR YacTs
LeNOro NpeACTaBNAETCA KaK CEXTOp Kpyra,
YrN080/ pasmep KOTOPOro MPAMO Nponop-
unoHanen BennunHe (pasmepy) uacv

Tuctorpammbi (cron6uatbie awarpam-
Mbi) UCMORLIyIOTCA ANA CpaBHeHus He-
CKONBKNX BEAMUMH. B HAX BEAMUMHbI OTO-
6paxaioTcs B EWge  BEPTAKANLHEX WM
FOPU3OHTaNBHLIX CTONGLOB. BLICOTHI (AnMHY)
CTonbuos  cooTsercrayioT  oTOGpaXaeMbiM
3HaUEHURM BenUUMH.

Ouencn
s ———
o i

Acyny Makc Kauan  Paa

==t

Puc. 3.55, a. Bugst avarpanne:
rpaguk

ey
akaan

Puc. 3.5, b Bugsl avarpav
avarpamma

=Ouenmn

Puc. 3.55, c. Bual avarpann
rucrorpamma

pral
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OCHOBHbIE 3nemeHTLI
rpacmueckoro
wHTepdeiica

==

Puc. 2.16. OcHOBHbIE 3neMeHTH rpaduueckoro uatepdelica
onepaunonHoi cuctewsi Windows
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2. Gopmanusaums. B COOTBETCTBUN C FPUTOPMAHCKMM KaNeHAAPEM FOA RBNA-
€TCA BUCOKOCHHIM, ECAM €r0 HOMEP KpaTeH 4, HO He kpaTen 100, a Takxe, ecnu O
kpaten 400. To eCTb €CAM OCTATOK OT A€NEHNA Ha 4 He PABEH HYi0, 3HAUMT, 04
He AeIMTCA HAENO Ha 4 U He ABMAETCA BUCOKOCHBIM. ECIM FO ~ CTONETHE, HO He
AeAWTCA Ha 400, TO TOT r0A OBkIuHLIA. ANTODTM PeLIeHW 3TV 3a4aun RENRETC
pazseTanaoWNMCs.

3. Bnok-cxema (puc. 5.14) Onpepene s BUCOKOCHOTO roga

Ia

OB Jear %100=0

ron

OBt
Year’d00=0 p
Buco- "
i OBbrsmbin
ron

2
T

4. Koa nporpammer pewenis 3a5aun (puc. 5.15).

182





OEBPS/image/1308.jpg
TECTOBBIE 3AJAHMA K PA3AENY Il

113 peAoXeHHbiIX a/bTePHATHEHLIX OTEETOB BLIGEPUTE TONLKO OAUH BEPHBI
Kaxasii npasunsHeii oTeeT ouenneaetca s 1 6ana. Beero 15 Gannos

1. TekcroBbiit pegakrop - 310:

) NPOrpamMa 417 PAGOTH MPEVMYLIECTBEHHO C TEKCTOROI MHpOpMALei;
6) MPOTPaMMa ANA CO3AAHNA MYNLTONALMOE;

8) Nporpamma 1A 06paGOTKU M30BpaXeEHNTi;

) nporpamma 4ns ynpasnesua pecypcamn MK APy CO3aHAM PUCYHKOE;
B) XYROXHUK-TPAGHK.

2. Onepayws, Hapywalowian MPUIHAK, NO KOTOPOMY NOAOGPAHbI Bee
OCTanbHbIE ONEPaLYMY U3 NPUBOAMMOTO HIKE CIMCKA.

a) Coxparenve Texcra

6) PopmaTpoBakme TexcTa,

8) Mepemeujenue PparmenTa Tekcra

1) Ynanewue dparmenta rexcra

2) Konuposarive dparmena Texcra

3. MpoaomKwTe NOTMUECKYI0 LenouKy:
BubnoTexa - katanor; Kunra - ornasnesme; Tekcrosuiii peaakTop - 7
a) okHo;

6) Texcr;

8) mewio;

) kypcop;

) pabovee none.

4. 3nexrponnan Tabuua - 310:

) NpUKnagHas npOrpamma, npegHasHaueHHas Ans 06paGoTKN CTPYKTY-
PUPOBaHHBIX & BUAE TaBAMLE! AaHHLIX;

6) npuknaawas Nporpamma 06paGoTKU KOAO0BLIX TA6AML;

&) YCTPOICTBO NEPCOHANLHOTO KOMMbIOTEPa, ypaBnAouIee NPOLIECCoM 06-
paBoTkw AaHHLIX B TaGAMUHOI dopMe;

) CUCTEMHaA NPOTpaMMa, YNPAB/AIOUIAR PECYPCaMi MEPCOHANLHOTO KOM-
nsioTepa npu 06paGoTke TaBAML;

£) 3KpaHHas GOPMA NPEACTABEHUA 3aMACH 6231 AAHHBIX.

5. AManasoH B 31eKTPOHHOM Tabnuue — 3101
a) Bce Aueliku 0AHOI CTPOKN;

6) &ce sueiikn 0aHOro CTONGUA;

B) MHOXECTBO AOMYCTUMBIX SHAUEHU;
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BCe 3TW OCHOBHBIE J/IEMEHTLI MONILIOBATENLCKOTO WHTEPGeiica Bbi yBuaUTE
B 11060/ COBpeMeHHOY BepCMN OnepauVoHHOI CucTemb Windows. Co Bpemenem
VX B 1 GYHKUNOHANEHOCTL W3MEHSIOTCA W COBEPIEHCTBYIOTCA. HO Hesasucu-
MO OT 37010 06UIaR KOHLIENUMA NOCTPORHMA UHTepGElica yNpasAeHs CACTEMON
B UenoM CoxpaHAeTcs.

ViHTepdeiics! ABARIOTCA OCHOBOM B3AMMOAGIICTBUR BCEX COBPEMEHHBIX MH-
GopmauvoHHbIx cvcTem. Hayuuswics paGoTaTs ¢ OAHOI NPOTpaMMOoi & onepa-
noHHO cncTeme Windows, Bui CMOXeETe fIerko OCBOMTS Apyrve MporpamMi,
UMeIouE OAUHAKOBLIH MHTEDPEiC.

JdexTuaHan paBoTa NONLI0EATENA JABUCT OT KPUTEPUA IPTOHOMUUHOCTA
(auecTsa) v 103a6uANTH N10GOTO MHTEpBeiica

-2, )| 103a6unuru (or anen. usability) - 310 yaoGHui, nowwwaewui, nercwit 5 oc-
6278 | BoeHAN W NpUBREKaTENLHbI ANA MONE30BATENEH IPTOHOMANHBI MPOAYKT,
COOTBETCTRYIOWA MEXAYHaPORHOMY CTaHAGPTY.

Tepmut «@03a6UANTY» allie BCErO MPUMEHAETCH N0 OTHOIEHMIO K CACTEMaM
C rpaguueckum WHTEpGeiicom nonb3osaTens: NporpammHoe obecneuerme, se6-
CaifTei, OnepaUVOHHbIe CUCTEMbI, MPWACKEHNS AR MOBWALHAIX YCTPOMCTE U Ap.
A TEDMYH «IPTOHOMAMHOCTL» K COCTABARIOUINM MPOAYKTA ~ KHOMKM, MEpeK noua-
e, opma Kopryca u T4, HO TaKkoe pasrpaHmueHye He RBARETCA CTPOTM,

-2, ]| 3pronomuumocts — cnocosuocrs npoaykra Guims nowumaeweim, wyuze-
6078 i, ucnonsayembim 1 npenexaTensHiM AnA nonsI08aTeNR B 3aAaHHX
yenoaunx.

Tyt OLEHKE 3PrOHOMMUHOCTA MOB30BATENCKOTO MHTEPGEica HYKHO Y-
TLIBATH KPUTEPWY, IOKA3AHHbIE B TaB/MLe 2.2

TaGauya 22

Kputepun sprosommunocTu utepdeiica

Mpocrora, MoWATHOCTS, CKOPOCTB  PaGoTsl
nons308ateneii
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Fle Edt Formst Run Optons Window Help =mmmmmmm RESTART:

208
¥ Bromecs ron, mpeobpasyerca x uesowy WHony S e
vear = inc(1apic () 555
RESTART:

# Ecuu ocrasox ox emews Wa 4 we pases wymD, ey
# answen Ton ne memenca waueno wa § ¥

b zo;
4 ne sansesca sucoxocmat, 2. e. oM oOwwmsi. = .

it oyear v 4 =01 .
princ (*otuwadi roa”) 2000
# Moxmouaew cromemus, XoTopue e meRTCA Ma 400

o
C1if year % 100 == O: § sBnmezcs me crozemew?

4% yeaz % 400 == 0: § Aemercn mx ma 4007 e —
+'8 axow cayuae o sucokocHmh e
prant (“ancoracmt ro") ncoxocndt o
“1se: § Eom cronemne, Ho e Zemuzcs ua 400, oy
0 tox sowmmat " e RzsTaar:
prant (ot sox" 1999
# 5o ncex ccransmix cayuanx Ton mucoRocmt e
o 55>
[ETT——— nestaT:
s00

obwunssi rox

Puc. 5.15. Koa nporpams! «BUCokocHsii 104>

5. Tectuposaume u oTAaAKa nporpammb. [U1 TeCTpoBaKys noaGepuTe
FOAbI, KOTOpbIE ABARKOTCA KaK BUCOKOCHBIMM, TaK 1 OBLIMHLIMM.

3uanve. Monumanve %‘;?

1. Tpow3HeCHTe Ha Tpex A3LIKaX Knouesbie CnoBa.

2. Yro Taxoe nporpamma?

3. Kakue Tvne1 aAropUTMOB Bam n3BECTHLI?

4. \ns wero cocrasnstoTC KomMenTapu? MpuseauTe MpuMeps.
5. Kakue TPEGOBaHNA K WACHTUOUKATOPAM HYXHO COBMIOAATL?
6. Ur0 Takoe Kniouessie crosa? Mpuseante MpUMeps.

g
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) COBOKYNHOCTS KneToK, 0BpazyloIWX & Tabnuue 06/ACTL MPAMOYFOLHOM

dopws;
£) 067aCTS TaG/MLLL IPOU3BONLHOI POPMS

6. KonnuecTso aeek 3neKTPOHHOi TaBamus! & gnanasone A2:B4.
2) 16

62

58

04

a6

7. 3nexrponnan Tabauya npeacrasnser coboi:

) COBOKYMHOCTL HYMEPOBaHHbIX CTPOK 1 MOMMEHOBAHHBIX C MCMOML-
308aHVIEM 6YKB NATMHCKOTO anGasuTa CTONGLOS;

6) COBOKYMHOCTb MOMMEHOBAHHBIX C MCMONL3OBaHUEM GYKB MaTUHCKOTO
an¢asuTa CTPOK 1 HyMEpOBAHHIX CTONGLOB;

B) COBOKYMHOCTL MPOHYMEPOBAHHLIX CTPOK ¥ CTOAGUOE;

) COBOKYMHOCTL CTPOK # CTONGO0B, UMEHYEMbIX MONL3OBATEREM MPOM3-
BOMLHBIM 06paIOM.

8. CTpoKY 3neKTpOHHO# TabMubI:

) UMEHYIOTCA MI01b30BaTENEM NPOU3BONLHAIM O6Pa3OM;
6) 0B03HaualoTCA Gykeamn pycckoro andasuTa A . f;

&) 0603HaUAIOTCA GyKBAMM NATMHCKOTO anpasuTa;

) HymepytoTCs.

9. CTon6uys! 3neKTpoHHO# TabaNLb!

2) 0603HaUAIOTCA GYKBAMM AATUHCKOTO andasUTa;

6) HymepyloTca;

8) 0603HauatoTCH Gykaamu pycckoro angaswra A .. f;

) MMEHYIOTCA MONL30BATENIEM POU3IBONLHBIM OBPAZOM.

10. Ans nonb30BaTeNs AUEiiKa INEKTPOHHOI TABAMYbI MACHTUUUMPYETCA:

a) NyTem NOCNIEA0BATENLHOTO yKA3AHWA UMEHN CTOAGLA U HOMEPa CTPOKM, Ha
nepeceuenym KOTOpHIX PaCNoNAraeTca AueiKa;

6) 3ADECOM MalWWHHOTO C0BA ONEPATWBHOM MAaMATH, OTBEAEHHOTO NOA
sueiky;

B) CrewyanbHLIM KOAOBLIM CIOBOM;

) MMEHeN, MPOU3E0/ILHO 324a83EMbIM MO AbI0BATENEM.

11. ©OpPMA rPadUHECKOrO NPEACTABNIEHNA YMCNIOBLIX SHAUEHWHA, IOIBONAIO-
14aR OGNErUMTS BOCTPUATHE 1 MHTEPNPETALMIO YNCAOBLIX AGHHBIX, HAIHIBAETCH
a) ueprexom;

123






OEBPS/image/1079.jpg
Fpodonxenue maGnuuys: 2.2

Bugumocs cratyca - nonb3osarens nonyuaer
obparhyio cenn

Ynpasnsemocrs u cso6oga AnA nonb3OBa-
Tens - nosepxka GyHkunn otmensi (undo)
v nostopa (redo)

Cornacosanocts W crampaprel ~ nonb30sa-
Te BWAAT COTNACOBAHHOCTS W CTaHAAPTSI CIOB,
cuTyaunii wu onepaunin

NpegoTepaenne owWMEOK ~ BOIMOXHOCTS
YCTPaHATL  YCIOBUA BO3HUKHOBEHWA OWMGOK
160 BLIAEAATL WX ¥ NpeAynNpexAaTs NoNb308a-
e 0 npeacTonuleii npoGaeme

VIHCTPYKUMM N0 MCNONB3OBAHMIO A0NKHSI GbiTs
BAAUMSI UM NErKO NONyUaEM !

TubKocTs W >ppeKTUBHOCTL UCnONbIOBA-
HIA — BO3MOXHOCTS HACTPAUBATS N0 Ce6A 4aCTo
ucnon3yenmsie onepaunm
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el
=

Mpumenenve. Ananns

7. Bumcvre crommocesnowymen c ron cxrgonpn L2~
nokynke To8apa Ha cymmy Gonbie 5000 Tewre npeso- o
crasnsetca ckuaxa 10%. Mpoawanuaupyiite 610k-cxemy T

3agaum (puc. 5.16). Haiigure owmbky. Cocrasste npo- @

rpammy pewenu 3agaun.

Puc. 5.16. Bnox-cxewma 3agaun

S50

8. Paccmotpure 610k-cxemy Ha puc. 5.17. Cocrase ycnosue 3agaun. Hanuwn-

e b
'

3 Her

g

.
e ,"_<>_”,

yesdtae )

é)n

0

Busony

Puc. 5.17. BAOK-CXeMa 15 COCTaBNeHIS YCAOBUR 3343k
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6) 6n0K-Cxemo;
8) kapToi;

) Tabmueii;

) Avarpammor

12. Auarpamma, oTAENbHbIE HAUEHNA KOTOPOH NPEACTABAEHDI TOUKAMM
B ACKAPTOBOI CHCTEME KOOPAWHAT, HA3bIBAETC)
a) rucrorpammo;
6) nuneiiuaroit anarpammor;
8) KpyroBoii AMarpammoii;
) 06beMHOI AnarpamMMOi;
) ToueUHOY AMATPAMMOY.

13. Tucrorpamma - 370 avarpamma:

a) & KOTOPOIi OTAE/LHBIE 3HAUEHWA NPEACTABACHSI BEPTUKANLHLIMM CTONG-
LAY Pa3ANHOI BHICOTH

6) w3 napannenenMneas, pasMewenHsix BA0N 0ck X;

B) B KOTOPO/i MCMONL3YETCA CHCTEMA KOOPAWHAT C TDEMA KOOPANHATHLIMM
OCAMM, 4TO NO3BONRET NOMYUATL SQPEKT MPOCTPAHCTBEHHOTO MPEACTABNEHMA
PAAOB AaHHLIX;

r) B KOTOPOW OTAE/bHLIE 3HAYEHWA MPEACTABNEHS MOAOCAMM PA3NUMHON
ANUHLL, PACTIONOXEHHLIMU TOPUIOHTANLHO BAOL OCN X;

2) NpeACTaBneNHas B Bue Kpyra, PaIBUTOND Ha CeKTOpb

14. Mogennposanme - 310 npouecc:

a) 3amensi peansoro ofvekTa (npouecca, AeneHws) ero 06pazom, cossa-
BaEMBIM A7 PELIEHYIA KOHKPETHOM 33434V CPEACTBAMM A3bIKA B WIVPOKOM CMbICnE
cnosa;

6) AEMOHCTPaLMN MOAENEiH OAEXAbI & CNOHE MO,

5) HEOPMANILHOI MOCTAHOBKM KOHKPETHOJ 3aAauM;

1) 3aMeHsl peansHoro ofbexTa (TPOYECEa, ABNEHIS) APYTUM MaTEpHATLHEIM
WA MAEANEHBIM OBLEKTOM, OTPAXHOUIM BCE 683 UCKMIOUEHUR PU3HAKA AGHHOTO
obvexra;

) BLIABAEHIA CYLIECTBEHHLIX IPU3HAKOB PACCMATPUEAEMOTO OB LeKTa

15. K MHGOPMALMOHHBIM MOAENAM, OMUCHIBAIOUIMM OPTAHM3ALMIO yue6-
HOTO NPOYECCa B WIKONE, MOXKHO OTHECTH:

a) KnaccHbiii xypHan;

6) pacnucarime ypoxos;

B) CMUCOK yuaUUXCA WKOAb

) nepeuers yueGHwKos;

) CIMCOK HarNAAHIX YuEGHbIX NOCOGUIA
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Fpodonxenue maGnuuyss 2.2

Screruueckuii gusaitn - B uTepdeiice He gon-
XHO GbiTb MUWHE MHGOPMALIM

Momous nonb30BaTeNIO MOKATH U MCPaBUTS
oMby - cO0BLieHNA 06 OWNEKaX, HaNMCaHHbIE
POCTLIM A3bIKOM

Cnpaska n gokymentauws - wHGOpMALNA
nonkHa GuiTh NPOCTOR B Mowcke, cooTeeTcT-
B0BATL 3a4aue NOALIOBATENA, OMMCHIEATH KOH-
KpeTHyto noCeA0BaTenLHOCTS AeiicTamiA. OHa He
0MXHa 6biTs CUWKOM 6OMBLIOH

CyuwectayioT ewe Apyrve AL WHTEPGEICOB, TaKUE KaK TEKCTOBMII NHTEp-
elic, nonb30BaTENLCKI ayAMOMHTEDdEIC, TAKTAbHBIA WHTEPGeiic, nepuenTue-
Hblii M0/Ib30BaTE NLCKMIA MHTEPQEIIC, MHTEPDEVIC «MO3T ~ KOMMLIOTEP 1 Ap.

%‘,? 3nanve. Moxumanme

o, HazosuTe Knioveasie ciosa Ha Tpex Azbikax.
Q‘ Uro Takoe nsTepdeiic? Monbzosatensckuii uiTepheic?

Mepeuyc/mTe 3neMeHTL NONL30BATELCKOTO MHTEpdeiica.
Kakite Bl n015308aT€M1CKOMO HTepGeiica Bam 3HaKOMbI?
B 4em 0COBEHHOCTS KOMAHAHOTO WHTepdelica?
OxapakTepusyiiTe rpaguueckiii nHTEpGeiic

Ha30BuTe OCHOBHbIE nEMEHTH! TPagUUEcKoro uHTepdeiica.

Nowawn o
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Coofujene ~ Cabum MykaHos ~ Knaccux Kasaxckoli sumepamypei, nosm,
obugecmeersei desmens, akadewux, npedcedamens Coro3a nucameneii Kasaxcmara.
Haim
Konuuecrso usbopmaymn s coobujesun - 2
Pewenve:
Konuuecrso 6ys = 105
Konuuecrso 3#akos npenuHanun
Konuuecrao npo6enos = 13
105 + 6 +13 = 124 Gaiira
Orser: B coobujenym cogepxwtcs 124 Gaiira.

3uanme. Moxnmanme

1. [A15 4ErO HyXHbI AVHULYb UIMEDEHUR MHOOPMALM?
2. UT0 NPUHATO 32 €ANHMLLY M3MEPEHWA KOAMUECTEA UHAOPMaLMN?

3. Yro Takoe 6aiim, KunoGaiim, wezabaiim v zuzabaiim?

4. Kak oHu Cas3aHsl Mexay CoB0ii?

5. PacnonoXuTe eguHLb M3MePeHs MHOOPMALY & MOPAAKE E03PACTAHNA
T6aiir; KGair; Gaiir; M6aiir; I6aiir.

ZE nommenene

6. CKOMIbKO GUT COAEPXATCA & CoBe «KasaxcTa»?
7. Ackap 3aAaeT ApTeny 80npOCs! A7 ONpeAeneHA MecaLa poxaenus. Kakoe
KOAWECTEO BOMPOCOB AOCTATONHO 324aTb, YTOGbI HABEPHSKA ONPEAEANTS Me-
AL, 8 KOTOPOM poaunca ApTen?

&) avams

8. Mpoananusupyiite MHGOPMALMIO, MOCTABUS BMECTO BONPOCHTENLHBIX 3Ha-
K08 uncra

) 1 6aiiT = 2 6uT = 22 6ur.

6) 4096 67 = ? K6aiT.

8) 1 M6aiir = ? K6aiiT = ? Gaiir = ? 6mr.

r) ? K6aiit = ? Gaiir = 12 288 6ur.

) 1 M6aiir = ? K6aii = ? 6aiir.

&) 1 T6aiiT = ? M6aiir= ? K6ai.

2 Gaiit= ? M6ai

1536 M6ait = ? K6ait
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Cunres

9. 3anonHuTe nycreie sueiikv & Tabnuue.

Tabnuya 1.2. Mepesod urbopmatuu u3 odHod
eduruysl usmepenus & dpyzyo

Butel Baite

Kuno6aiiel | MeraGaiitat

TuraGaitel

05

256

25

512

25

10. B TeTpagu o Ka3aXCKOMy A3bIKY COARPXUTCA 524 288 cumBonos. MocunTaii-
Te, CKONLKO MHGOPMALMU COREPKUTCA B TETPAAH B MeraGaiiax.

Ouenvsanme

11. Pacusndpyiite Gammavio MIBECTHOTO yHEHOTO, UMEHEM KOTOPOTO Bbin Ha-
3834 A36IK NPOTPaMMUpOBaHUA (1a6n. 1.3). [lna packogupoBkw Ciosa pewnte
NpUMEpsI, 3 3aTeM UCMOL3yiiTe GPATMEHT AOMOAHUTENLHOM UaCTH KOAOBOH
Ta6nuuer ASCII (a6, 1.4). TpounTas Gamumio, oNpeaennTe, CKonsKo 6aiitos

CoAepxXMT HGOPMaLU

Ta6nuya 1.3
Mpumep. Uncno Byksa
(2002 +7)-200 =
448:4-2=
27-5+106 =

72:9+10°+52:2=

112:2+224:2+ 56 =

15-8+9-9+34=

1212+ 108

@amnnus yuenoro:

Kosuuecrao 6aiTos:

n
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Tanuya 1.4. @pazuenm donoskumenshoi wacmu
Kodosoil mabuyel ASCH

Cumson | 10-koa | 2-Wkop | Cumson | 10-Akop | 2-hkoa
A 192 71000000 a 224 11100000
3 193 11000001 6 225 11100001
B 194 11000010 s 226 11100010
T 195 11000011 T 227 71100011
a 196 71000100 a 228 11100100
3 157 11000101 e 229 11100101
X 198 11000110 x 230 11100110
3 199 11000111 3 231 1100111
n 200 71001000 ] 232 11101000
[ 201 71001001 W 233 11101001
K 202 11001010 « 234 11101010
7 203 71001011 7 235 71101011
™M 204 11001100 w 236 11101100
H 205 11001101 W 237 11101101
o 206 11001110 o 238 11101110
I 207 11001111 i 239 1101111
P 208 11010000 ) 240 11110000
C 209 11010001 3 241 11110001
T 210 11010010 T 242 11110010
Yy 211 11010011 Yy 243 11110011
[ 212 11010100 Iy 244 11110100
X 213 11010101 X 245 11110101
iy 214 11010110 u 246 11110110
] 215 11010111 [ 247 11110111
] 216 11011000 w 248 11111000
[} 217 11011001 u 249 11111001
b 218 11011010 > 250 11111010
bl 219 11011011 b 251 11111011
b 220 11011100 y 252 11111100
E) 221 11011101 5 253 1111101
0 222 11011110 o 254 11111110
A 223 11011111 ) 255 FRRNKREN]
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Kusnennsii umicn unpopmamm

CTpemuTenbHOE Pa3BUTUE TEXHUUECKWX 1 UHGOPMALMOHHLIX TEXHOROTMi
NOPOXAAET MHOTO NPOBAEM. HanpuMep, eCu AaHHbIE XPAHATCA Ha MATHATHLIX
MeHTaX, TO CPOK XW3HA MHGOPMALMN COCTABARET OKONO 25 NIET, HA KOMAAKT-
AncKax - 0Kon0 100 e, Ha GMEwW-HOCHTENSX MHOOPMALUR XPAHWTCA HE AON~
e 100 neT. CMOCOBH CUMTLIBAHUR MHGOPMALN C KECTKX AUCKOB MEHRIOTC
Kaxgbie 15 ner. MHGOPMALINA, NDEACTABAEHHAR Ha BYAEONEHTAX, NOAUNHAETCH
3aKOHY PazMarHWuMBaHNA (TOAOBHO AUCKETaM U XeCTKM AUCKaM)

He menbwe Npo6nem 1 C XpaweHuem MHGOPMALNN & NeUaTHOi GopMe.
Pacrneuarki ¢ noMOwbI0 CTPYIHOTO NPUHTEpa CywecTayioT He Gonee 10 fer.
[lonbilie XPAHATCA PACNEWaTku, CAGNAHHLIE HA MA3EPHBIX MPUHTEDAX, — AO
15 ner. [lonsuue Bcero coxparseTca odcetHas neuars. Ho u & 3Tom cryuae yTpa-
Ta uHGOPMaLUK Npow3oiigeT uepes 50-100 ser.

MoxHo nn Gyaer HaiiTh usdopmauwio uepes 200 fer? Creunanncramn
BBE1EH TEPMUH KUHEHHBIH LKA MHGOPMALM». OH UMEET OTHOWEHME K 13-
MEHEHYI0 UHGOPMALIMY BO BPEMEHI M COCTOUT M3 CeAyOUX uaCTeir:

~ pOXAEHUE WHGOPMAUMM — CO3AANNME CAMOTO COAEPXAHWA MHOOP-
Mauwn;

~ passuve (Hakonnenne) WHGOPMALMM — 3ANNCH WHOOPMALUN Ha
OnpegenenHsie MHAOPMAUMOHHLIE HOCUTENH;

~ CTapenye MHGOPMALUY ~ yMeHbLIEHIE 0BLEMa, NOTEPS OnpeaeneHHbix
CBR3eii BHYTPU MHGOPMALIMOHHOTO COREPXaHNS;

~ rM6enb MHPOPMAUNN — YMEHbIIEHNE MHDOPMALMOHHOTO OBbema A0
HynA Gur.

MPOG/eMbI, CBA3aHHBIE C XUHEHHBIM LUKIOM UHGOPMALWY, OKa ele A0
KOHUa He u3yueHb!

Heonpegenennocts

B MWpe, & KOTOPOM BCE 3apaHee MPEACKA3yeMo, He BO3MUKAET Heonpe-
AeneHHOCTel. Takoii MU CTan Gbin OAHOIHAUHO ONPEASNEHHLIN, W B HEM He
661710 6bi HAUETO HOBOTO U BCE CBOAMNOCH Gbi K BeuHOMY NOBTOpeHMKo. Mep-
BbIE UCCTEA0BAHMA NPOBAEMSI HEOMIPEAENEHHOCTY GbinN MPEANPUHATL & Ce-
peavre XVII Bexa BLAGIOWAMMCA BPaHL3CKAMM MaTemaTAKaMM B. Mackanem
1 T1. Depwma. YueHsie N0 IPOCLGE UTPOKOE B KOCTH MPOBEAY aHAM3 WX WAHCOB
nO6eauTs. B Aa/bHelillem AnA aHANN3A CUTYaLUii HEONPEATEHHOCTA W Npo-
FHOSUPOBAHWA COBLITUI GYAYWETO TEOPWS BEPOATHOCTU CTana BaXHeMwAM
TEOPETUECKNM MHCTPYMEHTOM.

13
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NEPEBOJ U3 OA4HUX EAVHUL U3MEPEHUA
MHOOPMALUW B APYTUE

Ocyuectansme nepeson omwwx  EAMsMus | AknaparTeik | Units of
enWHAL UaMEpeHs uHbopMaLW | WIMEpeHus | enwem information
® apyme. wHcbopmaun | GipnikTepi

Mepeson | Ayaapy Translation

PaccMOTPIM HECKOMISKO MPUMEPOB NEPEBOAa U3 OAHUX EAHULY M3MEPEHN
uHbopMaLn & ApyTUe.

Noacuwraiite MHGOPMALNOHHBIA OBbeM coobuienns «MHOOPMALISY
8 GuTax. ECAv 1 CAMBOA paseH OAHOMY GaiiTy, TO uemy PaBHO KOMMUECTEO
6aiiTos & coobuiermn «HOOPMALAA»?

Bbi yxe 3naere, uTo 1 6alT = 8 6UT. A CKOLKO 6WT 5 ABYX, TPEX, AT, AECATH
6aiirax? Ka nepesecty Gaiirsi & 61Tei?

2 6aiita = 2 x 8 = 16 61T

3 6aiita = 3 x 8 = 24 6ura

5 6aiT = 5 x 8 = 40 6uT

CrieaoBaTensHo, A1 TOr0 uTOBH y3HaTs, CKonbko 6T & N GaiiT, HyxHO npw-
MewuTL Gopmyny:
N Gairr = N - 8 6ur

Kak e6inonnwTs 0patyio 3aaady, T0 eCTs nepesecti GuTs: & Gaiitui? Hanpu-
Mep, KaK y3HaTs, CKONKO GaiiT 8 80 GuTax? [Lna 3700 HyxHO 80 pasaenuTs Ha 8.
L1 01O, UTOGb! NePeBECTI 61THi & GaliThi, HYXHO KOMMUECTBO 6T PasAenuTs Ha 8

N 6ur = N : 8 6air

110 aHAROTY C PACCMOTPEHHBIMY HaMM IPUMEPAMU MOXHO COCTaBUTS CXEMy
M1ePeBoza WX OAHMX VL, IMEpEHNA & ADyTHE

:8 ar | 1024 e | 21024 .
BUT | (8 [e=| BAWT | 1074 KBAWT |, 4074 [« | MBART

Punc. 1.2. Cxema NePes0aa U3 OAHIK eAMHUL MIMEpeHI & ApyTHe
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9. flansi TpU uenbiX uMCHa. BLBEAUTE 3HAuEHME HAUMEHBIWErO 3 HUX. o=
ananusupyiite koa nporpamusi (puc. 5.18). Cocrasbte Gaok-cxemy. Hanuuwimre
KOMMeHTapuy K nporpane.

Fle £t Fomat_Run Options Window Hep
x = snc (3nput )
¥ = 1nc(mpat )
2 = snc(mput))

Lo ey

e +
prine (x)

else; +
princ ()

iy +
print ()

else +
pranc ()

Puc. 5.18. Ko nporpamiisi ¢ KoMMeHTapusm

Cunres. Oyennsanue

10. CoctassTe anropuTm v nporpammy peuenvs 3agaun «lllaxmatHan 4ockar.
3anaHsl ABE KNETKM WAXMATHOI A0CKM. EC OHYA MOKPALLIEHb & OANH UBET, TO
sbiseavTe Croeo VES, a ecu & pasksie ugeta - 10 NO. Mporpamma nonyuaer
Ha BX0A ueTbipe UNCHa OT 1 40 8, KOTOPbIE 3aAA0T HOMEP CTONGUA 1 HOMEp
CTPOKW CHauana AnA NePBOVi KNETKy, NOTOM AnA BTOPOW KneTkw. MposeauTe
TecTvpoBanue 3a8auu. OLeHNTE NOyueHHI pesynbTar.

11. CamoCTosTensHO Npuaymaiite pOrpaMMy, B KOTOPOW CNON3YETCA M-
CTpyKuvs if C 8eTKOV else. BOXeHHbIii KOA AONKEH COAEPXaTh HE MeHee Tpex
BbipaXeHWii. TIPeATOXATE OAHOKNACCHMKY COCTABNTS GAOK-CXEMY W NPOTpam-
My pewenyn. OueHuTe nonyueHHbiii pesysTar.

Ta6uya 5.6. Onepamopei npuceausanus  Python %

Oneparop Onucanme Mpumep

= Npuceausaer sHauesme ¢ = 27 npnceouT nepemextoii
npagoro onepawaa nesomy | c 3nauenve 27
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K/IOYEBBIE CIOBA

Ocyuecransme urewwe | ®ain ®aiin File
W sanwcs paina Ha Askl- | TexcTossi i | Moringik chaiin | Text fle
ke nporpamwwposanua | [leowmeli bain |Exinik haiin | Binary file

Python (naitTox)

[lo X 1IOp Mbi PAGOTANM C AGHHBIMM, KOTOPSIE COXPAHATMCH B OMepaTUBHOI
namaT4 KomNbioTepa. HO Kak M3BECTHO, MOCHE 3aBEpLeHs PABOTS MPOTpaMMB!
BCe AENCTEMA C AAHHBIMM YAANRIOTCA. BOSHUKAET BOMPOC: «Kak COXPaHATL AaH-
Hble?». [L1 y06CTEA PABOTHI AaHHLIE XPAHATCH B BWAE GANOB Ha 3aMOMAHAIOWNX
ycrpoiicraax.

Uro akoe daiin? fas uero ucnonsayior daiin? {E %?
==5)

®aiitn - 370 ONpeAenenHoe KoNMHECTEO UH(pOpMaLuy (porpamma nim AaH- .
HbIE), MMEIOLIEe MM ¥ XPAHALIEECH B AONTOBPEMEHHOT (BHEWwHER) namATe. g @

Myt 8803 GONLLIOTO KO/MUECTSA AAHHEIX & NPOTPaMMY, A TAKXE NPH BbIB0AE
pesynbTara ux 06paGoTKN yA0GHO MCNONL308aTH Gaiinoskiil 8804 1 B6iE0A, B NPo-
FPaMMWUpOBaHUY pa3uuaIoT daitnsl AsyX TANOS (puc. 4.1)

Torcronuie Cogopar ToKcr, paswTLI Ha
bannu CTPOKI HeonpeAeneHHoM ANMHLI
ainbl
Heowmsio Conepar paanyto ubopmaLio
(Sumapie) (38ykn, pHCyHKW, BUACOGANEMEI)
ainel 5 Bwge AsowHoro Koga

Puc. 4.1. Bagsl Gaiinos
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8. 470 TaKoe 10336MMTI 1 3PrOHOMUUHOCTS?
9. Mo Kakim KPUTEPWAM OLEHNBAETCH 3PrOHOMUUHOCTS MONLIOBATENLCKOTO
uwTepdeiica?

10. MpBeauTe NpUMEpSI MOA530BATEALCKOTO MHTEPGelica.

Mpumenenve. Ananns

11. 3anycrate Komanaylo crpoky Myck - Mporpammbi — CyxeGHbie -
Komangnas cTpoa. BseanTe 5 KoMakaHyio CTpoky komanay DIR. Mpoararu-
3upyiiTe, ANA Uero NpeawazHayena 31 KoMaHaa

12. Nonpofyiite 3anycTuTs M3 KOMaWaHOW CTPOKN mHOGyio NpOrpammy
C Bawero koMnbioTepa. CpasHUTe rPAGUUECKY W KOMAHZHBIIi UHTEpdENCs

13. 3anycrute uwTerpuposanHyto cpeay paspaborku IDLE cpeasi Python u Tek-
crossii npoueccop Word. CpasHue ux rpadueckwii untepdeiic & avarpamme
Bewa s PowerPoint (2007, 2013, 2016).

[ns CO34aMMA AvarpaMMbl BeWHa HaXmyTe KHOMKY SmartArt Wa Bknaa-
ke Beraska 8 rpynne Manoctpauun. B konnexunu BuiGop rpaguueckoro
3nemenTa SmartArt HaxmuTe KHONKy CBA3b, BLGEDUTE MAKeT AWarpaMMbI
Bewna — Mpocran Benna, 3aem Haxmure kronky OK (puc. 2.17)

o

=D Bee B 65 -

Cnncon

Ppouece

CIEY

U

Vepspom
G
Mo

Ppanasa

pocsnsems

0P oE

Pucymor

St Nepeus ceve o
oo e Gon erupes v

Puc. 2.17. Mpocras auarpamva Berika

s-so
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Tpodonxerue maGauyss 5.6

Onepatop

Onucanme

MpuGasmT Hauenme npaso-
70 onepara K nesomy

v npuCaOMT 3Ty Cymmy neso-
My oneparay

25
pasHOCUBHO C=C+a.
< 6yne pasHa 48

Othumaer naviene npaso-
70 onepara ot nesoro

v npceausaet peaynbTar
nesomy onepanay

c-=a pagHocunbHO ¢
< 6yner pasHa 2

YuHoxaer npassiii onepawa
Ha neswii v npucaavsaeT
pesynsTat nesomy onepanay

*=a pasHocunbHo c=c'a.
< 6yner pasHa 575

Llenut neswiii onepana Ha
npasii u npucaneaer pe-
3ynsTat nesomy oneparay

100;2=20; ¢/-
pasHocunbHO C=c/a.
< 6yger pastia 5

%= |fenut no moaynio onepangy | c=5; a=2; c%:
v npuceausaer pesynbTar | pasHocunbHO c=c%a
nesowmy < 6yger pasha 1

= Bo380aWT nesbil onepan 3;a=2; ¢
B CTenens npasoro v npu- | pasHOCMALHO c=c**a.
ceavisaer pesynuTar nesomy | ¢ Gyger paswa 9
onepangy

1= Npow3soant uenouncnentoe | c=11; a=2; ¢//=a

AeneHue nesoro onepanga
4a npasuii v npucaansaeT
pesynsTar nesomy onepanay

paBHOCUABHO C=C//a.
< Gyger pastia 5
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PaccmoTpum paGory C TekcTosuiMy halinamu. [L1A yCnewHoro e3aumoseii-
CTeNA NPOrpaMMsl U Gaiina CyweCTayIOT OnNpeaeneHHbIe 3Tansi pagoTs! (pUc. 4.2)

py cosnaerca dhainonan
o dd nepewenan, K0r0pOn
o HasHasaeTch tain
o poxme:

Fran 2. O6pasorka aanix
PaGora c dhainom wa cpaiina

ey B Ganne
Sarpuarae piine COXpaHsIOTER UsmeHeHNS,

HOCOHHLO NporpakMOR

noGasnexs

Puc. 4.2 3ransi pabors ¢ Gaiinau

15 OTKPBITUA Baiina MOXHO BHIGPATS CeAyIOUIE BUAN PeXMA

1" (read) — OTKpBITYE Ha UTeHYE (AB/IAETCA IHAUEHNEN 1O yMONUHMIO);

- ‘w’ (write) -~ OTKpuITUe Ha 3anuch. CogepXMMOe (aiina yaanaeTcs, ecau
aiina He cyujecTsyer, C03aa€TCH HOB

- "2’ (append) - OTKpHITVe Ha A03ANHCL: MHGOPMALMA AOBABNRETCA & KOHEY
daina.

PaccMoTpym Gonee MOAPOGHO, Kak OCYILECTBARETCA uTeHNe W 3anucy Gaiina
Ha s3bike nporpammuposanys Python.

3ran 1. Ha puc. 43 npeacTasnena o6uan cxema OTKPHITMA Gaiina ¢ MoMO-
b0 dykku open()

[ oven tn aina (nyr ko), pox omguaran omina) |

——

Puc. 4.3. OBuias cxema oTkpsHa daiina
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g} Cunres. Ouennsanve

oV

14. TMonckosan paBora C uHTEpHeT-NCTONHMKaMH. VICTONb3yR KpUTEpUM OUeHKN
3prOHOMMUHOCTH M0Ab30BaTENLCKOTO UHTepdeiica (rabn. 2.2), NposeawTe aHa-
73 HECKONBKUX CaiiTos. OleHwTe uHTepdeiictl BbIBpaHKbIX CaiiTos. Buibepute
nyuwmit. OBocHyiiTe caoi sbiGop.

15. HapwcyiiTe nhTepeiic caoeii Gyayiei obyuaroueii nporpammb, ofcygure,
Kak o BygeT paGoTars. OuewuTe ee uHTepdeic.

Nonb3osatensckuit rpaduueckwit unTepdeiic

Uew oTaMuaeTca paspaboTka OT MPOEKTUPOBAHWA TPAGUHECKOTO NHTED-
¢eiica? Pa3paboTka rpaguueckoro wHTepdeiica ~ mpouecc, BKMKouaRwMii
& Ce67 NPOTPaMMUPOEaKME, 3 NPOEKTMPOBAHME — CO3AAHME MAKETOB SKPAHOS
Ha OcHOBe UCCnea0BaHMit NoNb30BaTENE

MpoekTupoBaHye rpaguueckoro wHTepdeiica TpeGyer MaKcuMansHOM
peanvizauuy BO3MOXHOCTU nporpammbl. Mnaswan 3asaua uTepdeiica — cae-
naTh B3AMMOAIICTBUE C NONL30BATENEM NPOCTLIM 1 MOHATHEIM. VIHTEPGeiic He
AOMKEH NEPerpyXaTh N0AL30BATENA GOMLUIAM KOMMUECTEOM 3MEMEHTOB: KHO-
10K, TPAQUUECKWX IEMEHTOB, MEHIO U TEKCTa.

Hapagy ¢ AOCTOMHCTEaMM rpagUueckoro umTepdeiica cywecrayior Hego-
cratkn

~ 6onbee NOTPEGNEHME NAMAT & CPABHEHMM C TEKCTOBHIM MHTEPGeiicom;

~ CNOXHOCTL OpraHM3aUuy yaaNeHHOi paBoTyi;

~ HEBOIMOXHOCTS ABTOMATM3ALMM, ECAY OHa He 6b1na 3a10XeHa aBTOPOM
nporpamms;

~ COXHOCTS WCNONB30BAHMA [PAQUUECKOTD UHTEDdElica He3paumMm

nopsMH
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545 TECTUPOBAHME NPOrPAMMbI

2
Ocywecranats nposepky Tectuposarme | Tectiney | Testing .
nporpammsi ¢ nowousio | Tpaconposka | I3 Trace
TeCTOBRX AaHHbIX BepndukaLys | Pacray | Verification
410 Takoe TecTUpOBaHME 1 OTABAK MPOTPaMMEI?
B uem CXOACTBO 1 paznnaua mexcay HAMu? E=5)

{115 YEro BLINOAHAIOT TECTUPOBAHYE NPOTPAMMLI?

Myt peweHun 3a4aun Ha KOMMLIOTEPE HEOBXOANMBIM STANOM FEARETCH A0~
Ka3aTensCTEO NPABMALHOCTA PaBOTs NPOTPaMMsi. LR 3TOT0 NPOBOAAT TeCTPO-
Bakwe nporpamm.

Tecruposanne (aurn. test - cucnbitanvies) - 370 ucnsitanve, npoeepxa npa- -0 ]
BUALHOCTH PABOTHI NPOTPAMMBI B LIENOM NGO ee COCTABHIX UaCTelh. ®

Liens Tecruposanus — Haiiti & nporpamme owmbku. Mpn TecTuposaHu He-
06X0AMMO B NPOTPaMMY BBOANTS Pa3MUUHbIe BXOAHLIE AaHHbIE.

EC NPOTpamma BLI4GET Pe3ynLTaT, KOTOpBI COOTBETCTEYET TECTOBLIM AaH-
HbIM, TO POTPaMMa HAMUCaHa BEPHO. ITOT POLECC HA3LISAETCA BepUbMKALMEN.

OtnagKa NPOrPamMMBI — MPOLIECC MOMCKa W YCTPAHEHA OWHEOK 8 NPOrpan-
Me, KOTOpBIii NPOU3BOAUTCA NOCHE €@ 3anycka Ha KOMMbIOTEpe.

TepMuHbl  <TECTUOBAHNE» 1 <OTA3AKa» UACTO WCOMb3YIOT BMeECTe.
HO HyXHO pa3nuuars, UTo TECTUPOBaHME ~ 3T CPEACTEO OBHApYXeHNA OLMBOK,
2 OTAAAKA ABNAETCA CPEACTBOM MOUCKA M YCTPAHEHUA MIPUNHH Yxe OBHApyXeH-
HbiX OWNGOK

[1f TECTAPOBAHMA NPEABAPUTENLHO AOMKHI GbiTb MOATOTOBMEHSI Tec-
TbI, 0BECneUmBaIoUIME NPOBEPKY BCeX BO3MOXKHBIX YCIOBUN BOIHAKHOBEHUR OLLI-
6ox:

~ Ha HAUATLHOM 3TaMe HYXHO UCOALIOBATS MPOCTBIE TECTOBLIE AGHHbIE ATA
oBecneuens nposepkm paGoTh! NporpamMbI;

~ BOMKHBI GbITb YIPOLLEHS APUBMETAUECKAE ONIEPALINN AN CHIXEHURA b~
ema sbunChen & TecTax;

~ HEOBXOAMMO MOCTENEHHO YCIOXHATH TECTOBbIE AaHHLIE;

~ HYXHO POBEPWTS PABOTOCMOCOBHOCTS MPOTPaMMB, He COASPXaLYE OWMGOK
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Mepstiit NapameTp MOXET 6iTh OTHOCHTENLHBIM. B 3TOM Cryuae Python as-
TOMATAUECKM OCYUIECTBAAET MONCK B NMaMKe OTHOCATENLHO 3ANYLIEHHOTO CKPUNITa

Ans in.txt (puc. 4.4).
File Edit Format Run Options Window Help
fl=open ("in.txt", "r")
f2=cpen ("out.txc", "w")
Puc. 4.4. OTkpeiTue Gaiinos ana urenns (in.txt) U 3an1cu (Out.txt)
< oTHOCUTERbHSIM NapaveTpOM
3pech:

1, £2 - Gaiinossie nepemenHsie AnA OnepaLii

., out - ums daiina Ha ancke (+ yTs..);
¥, W - pexumbl paboTs (paiina.

EChu §aiin C OTHOCHTENLHEIM 1aPaMETPOM He ByaeT Haiiae, TO reHepUpyeTca
coobuerue 06 owvke FileNotFoundError.

AGCONOTHBI NapaMeTp NPEACTABNEH & BUuAe MOJHOTO MYTH K daiiny, KoTO-
Pbiif MOXET HauMHaTLCA C GyKBbI AUCKS, KaK Ha PUC. 4.5.

File Edit Format Run Options Window Help
£1
2

open ("in.ctxc")
open (x"C:\Users\Desktop\files\in

Pic. 4.5. OTkpLITe Gaiina ¢ aBCOMOTHEIM NapaMETPON

3pech in ~ uMA aitna Ha AMCKe C yKa3aHMeM MOMHOTO NyTH K Hewy. He-
0BXOANMO OBPATATS BHUMAHME, UTO MAPAMETP HAUMHAETCA C F. ITO yKa3LiBaeT-

A 8 Cpese nMporpammuposanA Python, uToBki CTpoKa Gbina obpaGoTaHa Kak
ucxopas.

3ran 2. 06pa6oTka AaHHBIX 13 Gaiina OCYLIECTENAETCA ABYMS CTOCOBAMM
1) ¢ nomowe#o MeToa read() - uTenue Bceii MHGOPMALIN A0 KOHUA daiina
Merop read (n) - urenve u3 Gaiina n CreaylOWMX CUMBONOE;
2) metoa readline() - utenme u3 paiina nOCTpOUHO (puc. 4.6).
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TECTOBIE 3AAAHUSA K PA3AENY Il

1. KomnwtoTepHbie ety - 31

a) KOMNbIOTEPH AN7 CGOPA UHGOPMALMM 1 X COBMECTHOTO UCTOALIOBAHNS;

6) OBbeauHeHue KOMNLIOTEPOS AnA OBMeHa UHGOPMALUWeli U COBMECTHOTO
ucnons308aHus pecypeos;

8) 06 beauHeHve KOMMbIOTEPOB 477 OBMeHa UHGOPMaLueri;

1) OBLeavHeHMe KOMMLIOTEPOE ANA COBMECTHOTO WCMOMLIOBAHMA MH-

®opmaum

2. K KaKoii KaTeropuu paspeneHMs OTHOCATCA KOMMbIOTEPHBIE CeT)
nOKanbHbIe, PErMOHaNbHbIE, r0GaNbHbIE?

) Mo Tuny opranw3aunm paGoTs! KOMMLOTEPOS & CeTw.

6) Mo Tononoruw.

&) Mo macurasy.

) Mo Tuny cpegyi nepesauy.

3. Komnbtotep-cepsep - 310:

) YeHTPaLHLI KOMMBIOTED, KOTOPLI pacnpeaenseT oBuive PeCcypCh Mexay
MHOTMY NONb30BaTEAAMN;

6) KomnbioTep, KOOIl pacnpegenser obume Pecypchi MeXAy MHOTMMMA
nons3osatenamm;

&) LEHTPaLHbIT KOMMbIOTE, KOTOPHIii NEpeaaeT MHGOPMALMIO;

) UeHTPaLHSII KOMLIOTE, KOTOPAIii PACTPEAEAET PECYPCH! MEXAY OAHMM
nons3osatenem

4. Ha pucynke 2.18 usobpaxena Tononorua cereir. Cetb Kakoro Tvna
orcyrerayer?

a) Wikwas

6) Konsuesan

8) 3se3ga

1) Auencras

) Vepaxnueckan 3se3aa.

e (K4

Puc. 2.18. Tononorua cereit
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Ocobennoctn oTnagkm:

- NpM OTAagKE NPOMCXOAMT WCMPABTeHWe CMHTAKCAMECKWX OWMGOK
1 oWNGOK KoAUPOBaHNS;

~ OWHGKY, KOTOPbIE BO3HWKAIOT, HEOBXORNMO YCTPAHATL MO OUepear;

~ CeyeT NOMHWTY, UTO FNaBHAA NPUUNHA OWVBOK ~ YNOBEK, 3 HE KOMMLIOTED.

OT7aaKy MOXHO NPEACTABATS & BWAE MHOTOKPATHOTO MOBTOPEHMA TPEX NPO-

ueccos s suge Gopmynsi (pyc. 5.18)

_ [Tectupo- Mouck
Omnaka) = sanve | T \ownbox ) F

Puc. 5.18. Mpouecc oaku

Ha 3Tane TecTupoBamA GyAET KOHCTATMPOBAHO HANWNME OWMGKN, Ha ETOPOM
3Tane NPONCKOAUT MONCK MeCTa OWMGKW B NPOTPAMME, @ Ha TETbeM — PeaaKT-
POBakUe MPOTPaMMBI C LENbIO YCTPAHEHNS OBHAPYXeHHOM OWUBKY,

OpHnM WX CMOCOBOB TECTUPOBAHWMA MPOTPAMME! ASARETCH TPACCPOBKA.
[N BLINONHEHMA TPACCWOBKW HYXHO NOWATOBO  SLINOAHMTS  aArOPUTM
W 3anncaTh BCe 3HAUEHNA NepeMeHHbIX B TabMuuy. MonyuenHan Tabauua Hasbi-
BETCA TPACCUPOBOUHOI. TPACCUPOBOUHAR TaBAMLA ABIRETCH MOAEAIO PABOTL!
NPOUECCOPa NPY BLINONHEHMN MPOTPAMMbI YENOBEKOM BPYUHYHO.

Tpaccuposka nporpammbi BpyuHyio

1. CopmMupoBsaTh Tabauuy, COCTOAULYIO U3 HA3BAHWA CTOAGUOE: KOMAHAS!
anropUTMA, BCe NEpEMeHHIE U BHINONHACMbIE ACHICTENA

2. Buinucas Bce OnepaTops! NPOTpamM! (anropuTma)

3. BLINUCATL HAYGNLHbIE HAUEHUR NEDEMEHHIX

4.3an0nHTL TabANLly 3HaueHUAMY (1aGn. 5.7).

Tabauya 5.7, Tpaccuposxa npozpamnret

N2 | Komanpa anropurma |  Mepemennbie | Boinonusembie geiictaun

HISHNEN
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File Edit Format Run Options Window Help
=)

fl=open ("in.txt",
z=fl.readline()

Puc. 4.6. 06paborka ganbix uetonom readline()

Mertoa write() - 3ancs & dain.

HeoBXoauMO MOMHATL, 4TO BCA MHGOPMALA, KOTOPAR XPAHATCA & Gaiine,
BOCTPUHAMAETCA NPOTPAMMO KaK CTPOKOBaR. CTPOKOBBIE THMIbI AAHHBIX — 370
0BBeKTS, COCTORLIME W3 MOCTEA0BATEALHOCT CUMBOALHLIX AGHHLIX.

.@' /LR paboTbl C UNCAaMM HEOBXOAMMO WX NPEO6Pa3oBLIBATS C MOMOLLLIO
627 ® | dyxuvii int(x) wn float(x). A npu suisoge pesynstata & Gaiin Wx cHoBa
HYXHO NPeobpasossIBaTh 8 CTPOKY str(x).

3ran 3. Mocne 3asepwenn paGos ¢ Gainom (puc. 47) ero Heo6xoauMO
3akpsiTs MeToa0M close( ), 4TOGL 0CBO6OANTS UCMOMb3yeMble pecype, CenzaH-
Hele ¢ daiinom

File Edit Format Run Options
F = open ( "in.txt", "r" )
x= F.readline()

F.close ()|

dow Help

Puc. 4.7. 3asepuenie paborsi ¢ aitiom
%! [Nlansl 483 4MCHa B0 EXOAHOM Gaiine in.txt. CIOKMTE WX v BbiBEAUTE
PeynbTaT B BHIXOAHOM daiine out.txt.

%.-,] War 3a warom

1. Co3paiire Ha PaGouem crone nariky ¢ nmesien files.
2.8 nanke files co3aiiTe TeKCTOBLI AOKYMEHT C MeHMEM
txt & npuroxeny BoKHOT.
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5. B uem npeumyuwiecTBO 6eCNPOBOAHOH CBA3N CTaHAAPTa 5G?
a) BecnposoaHbie TeneGOHHbIE TEXHONOTMH

6) Wudposanne undposoro curHana

8) floctyn & kTeprer.

) Buicokan ckopocTs MTeprera

2) MoGunsHsiii VtepHer.

6. BpepoHocHas nporpamma — n1060e NporpaMmMHoe ofecnedenve, cne-
LManLHO CO3AAHOE ANA TOTO, UTOGbI:

) OKa3LIBATL NOMOLL M01630BATENHO, PABOTAIOLEMY C KOMMBIOTEPHO! CETbIO;

6) NPUUMHATS yulep6 KOMBIOTEPY, CEPBEPY UnY KOMNLIOTEPHOI CeTH 1 Xpa-
HALIMCA H HAX AGHHBIN;

B) MPAMMHATS yuiep6 AaHHbIM;

) MPUUMHATS yulep6 NepCOHaNbHLIM AGHHbIM NONL30BATENA

7. KaKue BUALI aHTUBMPYCHBIX NPOTPAMM Bbi U3yUMAU?
a) [leTexTopsi, BUPYCh, PeBU3OPYI, GUALTPS, BAKLUHLL

6) /leTexTopLI, AOKTOPa, BUPYChi CKPUNTOB, GUALTPYI, BAKLMHSI
8) [leTexTopI, 4OKTOP3, PEBU30PHI, GUALTPSI, MAKPOBMPYCHI

) [leTexTopsi, 4OKTOPa, PeBM30ps, GUALTPS, EaKUMHEL

8. BuiGepwte 3nemenTsl rpaguueckoro unTepdeiica. (BosmoxeH Bbi6op
HECKOALKWX BAPUAHTOS OTBETa.)

a) Crpoka 3aronoexa.

6) Navens 3azau.

8) ApALikw.

) Manens nHCTpymeHTOB,

2) PaGounii cron

&) Okwo,

%) Kypcop.

9. BiGepuTe KPUTEPUY PU OLYEHKE SPTOHOMMUHOCTH IONIb3OBATENLCKOTO
wHTepeiica. (Bo3MONKeEH BLIGOP HECKONLKMX BAPMAHTOB OTBeTa.)

a) NpocToTa, NOHATHOCT.

6) Ckopocts paGoTei noss3osatenet

8) CAOXHOCTS NOHMMAHNS.

) Ynpasnsemocts u cao6oaa 47 nons3osaTens.

2) HecornacosauHocTs o CraHgapTamy.

&) VIHCTpyKUAM 110 ucrions308anmio.

X) cTeTnueckuii Auzaiin
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Dawsi g8a uucna. Yggoiite nepeoe WACIO, eCTM OHO Gonbue

BTOPOIO, U 06a UMCAa, €CTM 3TO He TaK.

WWar 3a warom

1. Mocranoska npoGnemsi. Mycts
VICXOBHBIMM AGHHLIMY RBNRIOTCA Nepe-
Menbie @ v b. Vx 3auennn GyayT sso-
auTbCA € knaswatype. Heobxoammo
CPaBHMTL 3T UNCTA W YABOMTS YMCIO
a, ecnn oHo Gonsuwe b. B 37om cryuae
4MCn0 b HyXHO OCTaBuTy Ge3 uamene-
His. ECIU 4MCn0 a MeHbie b, TO HyxXHO
yasowTs 06a uncna.

2. ®opmanusauns. Bsogun asa
sewecrsennbixuncraaub.Ecna > b,1o
a=2%ab=buiavea=2*aub
27b

3. Brok-cxema «CpasHenne 1 3a-
Mewa uucen> (puc. 5.19).

4. Kop nporpammi pewesA 3aaa4u nokasan Ha puc. 5.20

Fie Edit _Format Run Options Window

Puc. 5.19. Bnok-cxema «CpasHeie

Help

W 3amena uncens

>>>

[2 7= iac npuc (rBacmie wicne
b = int(inpuc ("Bsemme wicno

2%a,"b=",b)

print ("a=",2%a, "b=",2%b)

Puc. 5.20. Koa nporpamiss «CpasHenvie 1 3amena uucens

=59
-

RESTART:
Bnemire wicno
Bsemire wicno
a= 12 b= 2
>>>

RESTART:
Baemure wicno
Bsemime wicno
a= 20 b= 40
>>>

c:n
10
: 20

REsTART:
P ——-
Bremize wiono
a= 100 b= 100
s

c:n
s0
s0
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3. B TexcToBbilt baiin in.txt seguTe NOCTPOUHO A8a uncha (puc. 4.8).

Oaiin Mpaska opmar Bua Cnpaexa
1234567
7654321

Puc. 4.8. Boa yx ucen 8 npunoxenin BokHoT

4.8 mewo IDLE Python ssiGepure File - New File. NossuTca okHo TexcTosoro
PeAakTopa, & KoTopOM HaGepwTe KomaHaw! Ha A3sike Python.

5. Coxparure Gaiin nporpannl & co3aanHoii nanke files Ha PaGouem crone.

6. Mepewmenroii f1 npuCaoiiTe KOMaHAY OTKPLITUA daiina B pexume TeHns:

f1=open("in.txt","r")

7. Mepewenoii f2 npucsoiite Komawgy OTKpLTUR Qaiina B pexwme
sanucn:

f2=open(“out.txt","w")

8. Cuvaiire nepeyio CTpOKy AanHIX 13 Gaiina f1

x=fl.readline()

9. Cuvraiite BTOpYIO CTPOKY AaHHLIX U3 aiina 1

y=fl.readline()

10. MpeoBpasyiiTe nepemeHHbIe TEKCTOBOTO TN & LenouMCAEHHIA TN AaH-

11. CroxwTe nonyuensbie wnca:
cexsy

12. NpecbpasyiiTe 4ACI0BYO NEPEMENHYIO € B CTPOKOBYHO:
e=str(c)

13. 3anuwuTe pesynutat & Gaiin f2:

f2.write(c)

ss007 g
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10. K t03a6mauth oTHOCATC:

) HeyaO6CTBO UCMOALI0BAMMR, NMPUTOAHOCTH WCMIONLIOBAHWS, 3PrOHO-
MAUHOCTS;

6) yAOGCTBO WCNONL30BaHWA, MPWIOAHOCTS UCMOALIOBAHUA, HEIPrOHO-
MAUHOCT;

%) YAOBCTEO MCNOMS30BaHMA, HEMPMFOAHOCTS MCMOSI0B3HMA,  IPrOHO-
wwocrs;

1) YAOBCTEO MCNIOMS3082HAA, MPHTOAHOCTS YCTOS2083H WA, 3PTOHOMMHOCTS,

11. CROCOBHOCTL NPOAYKTA GbiTh NOHMMAEMbIM, M3yHaEMbIM, MCNOM
3YEMBIM W NPUB/EKATENLHBIM ANA MONLIOBATENA B 3AAAHHBIX YCHOBUAX
HasbiBaeTc;

a) 103a6unuTy;

6) wHTepdeiic;

B) 3PrOHOMMUHOCTS;

) gocTatouHocTs.

12. BuiGepute Buabi uHTepeiica. (BoMOKeEH BHIGOP HECKOMBLKUX
BapuanTos osera.)

a) AnnapatHbiii

6) Cucremusii

&) Nporpammbii

r) AnapaTHo-nporpamM kLI

2) OKomHsih

&) Nons308atensckmi

X) Texcrosuit

13. OT/IMUHTENLHBIMM OCOBEHHOCTAMM KOMIBIOTEPHOTO BUPYCa ABARIOTCH:
a) 3HaUMTENLHBI 0BBEM NPOTPAMMHONO KOAA;
6) HEOBXOANMOCTS 3anyCKa CO CTOPOHSI MOAL30BATENS;
B) CMOCOGHOCTL K MOBMIWEHMIO MOMEXOYCTOMUMBOCTH  OMEPALMOHHON
cucrem;
) ManeHsKUit 06BeM; CMOCOBHOCTS K CaMOCTORTENLHOMY 3aMyCKy M MHOTO-

KATHOMY KOMIMPOBAHUKO KOAA, K COIAAHMIO MIOMEX KOPEKTHOT PaBOTE KOMNLIoTepa;
£) neTKoCTb pacno3HasaHws.

14. HasHaueHwe aHTMBUPYCHBIX POTPAMM NIOA HA3BAHUEM «AETEKTOPS
) OGHapyXeHme 1 yHuUTOXeHME BUPYCOB;

6) KOHTPO/Ib BOIMOXHLIX NyTeli PACTIPOCTPAHEHHS KOMMbIOTEPHSIX BUPYCOB;
8) O6Hapy>XeHUE KOMBIOTEPHLIX BUDYCOB;

) n3neveHven 3apaXeHHLIX GaNOB;

B) yHUUTOXEHME 3aPAXEHHBIX GaiiNOE.
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ChopmynupyiiTe NPaBnG NEPEXOaa OT KpyYMHIX EAMHALL K 60NEE MEnKUM gg
(o7 6aiiToB K 61TaM) M HaOBOPOT. =

VpopmaumonHbiF 06vem cooBuiennn 41 wHbopmaUMOHHIA eMKkocTs - )
COOBlEHNA — 3TO KOAWHECTBO UHGOPMaUUW B CoobleHwn, n3meprenmoe ¢ g
& 6urax, Gaiitax, KGaiitax, M6aiirax v 74,

[ns Onpegenesun WHGOPMALWMOHHOTO 0BbeMa COOBuWeHMA MpUMeHseTca
dopuyna:

V - o6bem uHdopmaumm
K - KOTMUeCT80 CuMBOn0B & CooBueHnn
~ KOAMHECTED 6UT, HEOBXOANMBIX ANA KOAMPOBAHHA OAHOTO CUMBONA.

War 3a warom 9
f=cy
1. Paccuuraiite 06vem uHdopmauum (8 K6aiitax), Tpe6yemeiit Ans XpaHeHus
PHCyHKa, KOTOPBIF COCTOMT U3 1200 UBETHBIX TOUEK NO FOpU3OHTaMM M 600 Touek
N0 BEPTUKANY, @ KAXAAA LBETHAA TOUKA KOAMPYETCA OAHNM BaiiTOM, T.e. MOXeT
MIMeTs 0AUH U3 256 Pa3NUHBIX LBETOB.
Pewenue:
CHauana BLIACHUM, CKONILKO BCErO TOUEK COAEPXUT PUCYHOK. /1A 3TOTO Bbi-
noaku:
1200 - 600 = 720 000 Touek = 720 000 6aiit.
Mepeseaem Gaiftsi & kunoGaiirsr
720000 : 1024 = 703,125 K6air.
Oraer: PucyHok Tpebyet ana xpanenus 703,125 K6aiir.
2. BuIACHUTE, CKOLKO KIOBANT MHGOPMALYMY 3aiiMeET KHUFA, KOTOPas UMeeT
200 cTpaHuy no 60 cTPOK Ha cTpanMLe 1 80 CUMBONOB B CTPOKe.
Pewenue:
Onpegenm, CKONBKO CUMBO/IOB Pa3MeLLaETCA Ha OAHON CTPaHNLE:
60 - 80 = 4800 cumsonoE.
Onpegenum, cKOABKO CMMBOIOB (6aliT) B KHUTe:
4800 - 200 = 960 000 cumeonos = 960 000 baitr.
Mepesesem Gaiftsi & kunoGaiirs:
960 000 : 1024 = 973,5 K6air.
Oreer: Kuura 3aiimer 973,5 K6aii uHdopmaLum.
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5| s nommanne

1. KaK npoMCXOAMT NepeBoj KpYHLIX EAUHMLY W3MEDEHWA MHPOPMALN & Men-
kue? Mpuseaute npumep.

2. Kak mpoucxoguT nepesoa Menkix eguHuu & kpynksie? Mpuseante npumep.

3. OnpeaenuTe MHGOPMALMOKHSIT OBbEM COOBIIEHNA <KOMMbIOTEP> B GUTaX.

4. CkonbKo meraGaiiT & ogHowM ruraGaiire?

5. 06LACHWTE CxeMy NEPEEOAA OAHMX EAUHULL U3MEpEHNS & ApyTUe (puc. 1.2)

Npumenenue

6. MepeseavTe U3 0AHOM ALK N3MEPEHA B APYTYIO U 3ANONHMTE AueliKn
Ta6n. 15:

TaGauya 1.5
1 6aiir = 6ur

128 6nr = 6aiir

1 KGaiit = 6ur

1,5 K6aint = 6airr

2048 GaiiT - K6aii

2 M6aiit = K6aiir

81920 61T = K6aiir

1,5 M6aiir E 6airr

7. Kaxaan crpawuua yueGHuka cogepxwt 40 CTPOK, B Kaxaoii CTpoke —
60 cumB0N08. YueGHuKk cocTouT 13 176 Crpauy, OnpeaenuTe uHGOPMALMOH-
Hulii 0B Bem yueGHuKa.

8. OnpegenuTe o6bem MHAOPMALMN AR XIHEHNR NMEH 1 TEnehOHOS Bcex
cBowx apy3eit & cmapThoHe.
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Cunres

9. CKONKO OCTaHETCH MeCTa Ha (riew-HaKONUTEne emKOCTsio0 2 [6aiiT, ecnu
Ha Hero 3anvcas KHury, 8 KOTOpO# 256 CTpanuy no 95 CTPoK U 80 CUMBOAOE
& cTpoke?

Ouenmpanme

10. Pazmep ¢ororpadum 4000 - 1500 Touex. Kaxaan TouKa UMeeT CTONLKO uge-
08, 4TO ANA ee KOANPOBaHMA TPEGYeTCA 2 GaliTa. CKOMLKO MeCTa 3aliMeT AaH-
Han gotorpadma?

11. Paccunaiire wHGOpMALMOHHSIT 0BbeM npeanoxenns (s 6uTax): «Kazax-
CTaH ~ MHOTOHALMOHANIbHOE FOCYAAPCTEON. KaXAbiii CAMBON KOAMPYETCH ABYMS
6aiiramu & koge Unicode

®enomen unpopmayun

Mepeaaua AaHHBIX — yHAKATLHOE AB/EHUE, KOTOPOE AAET BOIMOXHOCTS
BCeMy B MUpe PA3BNBATLCA W MPUCNOCABANBATLCA. B 3TOM acnekTe uenosex
BLIWEN Ha CAMBIA BLICOKWIA YPOBEHS B N3BECTHOM HaM MUpe.

Croco6ui nepeaaun:

~ HackansHbie pucyHkw (0Tneuarkn pyk) (okono 40 TeCAU et Hazas) -
Cambie ApesHme pyKOTBOpHSIE 3HaKW;

~ wymepckuit A36ik (K070 3400 7€T A0 H.3) ~ CaMbIii ApesHMiE MUChMEH-
Hulii A38IK;

- uenoseuectso npuaymano 7000 A3bikos. Cambiii pacnpocTpaHeHHsiii
F36IK B MU — <IOMaHbIT AHTAUTCKNT» (OKONO 3 MAPA HOCHTENEi);

~ CHrHan ramma-u3nyuena OT Bcnbiwkv 61azapa QSO B0218+357. 3o
Cambiii ApesHMii CurHan, «yCabiwanHsii» uenosekom (https://naked-science.ru/
article/sci/astrofiziki-nashli-samyy-dalekiy).
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1.3) KOMMNbITEPHAS NAMATH

Bbl HAYUMTECH KNIOYEBLIE C/IOBA

Onucuiear, wasavenne | Kownsiorepsas | Kownsiorepnix | Computer

BUN0B NamMATH KOMMbO- | namsTh wan memory

Tepa. Onepatvatas | Keaen Random Access
nawsts wan Memory
Kouw-namsts | Kow wagsl | Cache memory
CMOS-namsTs | CMOS xansi | CMOS memory
MocTosHas | Typakrel Permanent
nawss xan memory

Buneonawsts | Beiive wagsi | Video memory

CoBpemeHHLIE KOMMLIOTEPLI MMEIOT MHOTO Pa3HOO6Pa3HBIX 3aNOMUHAIOUUX
YCTPOVACTS. 3T yCTPOICTEa OTANMAIOTCA MEXAY COBOJi MO HA3HAEHNIO, BpeMeH-
HbIM XapaKTEPUCTAKaM, OB beMy XPaHUMOI MHGOPMALAM 1 A

' KoMnbloTepHas NaMmaTh - 3T0 YCTPOWCTEO XPAHEHWA WHOOPMALMM, WK
® | 3anomnHatouiee yCTPOICTEO. MaMATh ABAETCA OBAIATELHOM HACTEHO KOM-
nsioTepa.

KOMISI0TEpHY!0 MaMATL MOXHO Pa3AE/TS Ha BHYTPEHHIOH 1 BHEWIHIOH.

BHEWHFR NAaMATL MpEAHa3HAYEHA ANA AOATOBPEMEHHOTO  XPaHEHWA
UHGOPMAMN  MONLIOBATENS, @ EBHYTPEHHAR WMCMONLIYETCR KOMMbIOTEPHOM
cucremoii

' Onepatuenan namsats (Random Access Memory - RAM) - 310 6sicTpoe
® | 3anOMHalouee yYCTPOICTED He Oueds GOALLIOTO OBBeM, CER3aHHOE

C NPOLECCOPOM # MPEAHA3HAUEHHOE ANS 3AMUCH, CUNTHIBAHWA U XPaHEHWR
BBINOHAGMBIX NPOTPAMM 1 AGHHbIX, 06PABATHIEAEMbIX STVMM NPOTPAMMANIM
(puic. 1.3, 1.4)

Mocne 3arpy3ki KOMMbIOTEPa & ONEPATMBHYIO MAMATh 3ATPYXAETCA MHGOP-
Mauw. VIHGOPMALIMA XPaHWTCA 40 Tex NOp, noka paGoTaer komnsiotep. Mocne
BLIKTIOUEHYA KOMILIOTEPA BCA HGOPMALWA 13 NAMATH CTHPAETCs.
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Puc. 1.3. Oneparsnas nawsra Puc. 1.4, Oneparvenas
A% HACTONHOMO KOMNboTEpa namsTh Ans HOYTBYKa

K3uwi-namaTs (111 CBEPXONEpaTMBHaR NAMATE) — OUeHs GHICTpoe 3amomu-
Halolee yCTPOVCTEO HEBO/WIOTO O6bewma. OHa MCToNL3yeTCs npy OBMeHe
Z3HHLIMM MEX Y MUKDOTIPOLLECCOPOM 1 ONIEPATHEHOM NAMATLIO.

K311-namsTs GLiBaeT ASyX BUA0E: NEPBOTO YPOBHA, KOTOPAA PACTIONATaeTCH
Ha MPOUECCOpE, W BTOPOTO YPOBHA, KOTOPaR RENAETC OTAEBHON BLICOKOCKO-
POCTHOW MUKPOCXeMOiA CTaTuueckoii namst (SRAM) (pwc. 15, 1.6).

Puc. 1.5. Npoueccop Puc. 1.6. Kaw-nawsTs & suae oTaesHOM
W Kaw-namsT BHICOKOCKOPOCTHOT MAKPOCKEMS!

OBMeH Mex Ay AaHHLIMY MPOUCXOAUT N0 CeAyIOILel CXeME: KOTAa NpoLecco-
PY TPEBYIOTCH AaHHbIe, OH CHANANA MUIET WX & KILI-NAMSTH NEPEOTO YPOBHSA. ECTn
Tam HeT AawHsix, OBpAlLEHVE MACT K K3UI-NaMATH BTOPOTO ypoBHA. ECT npotiec-
COP He HaXOAWT AGHHBIX B K3W-NAMAT, O OBPALAETCA K ONEPATMBHOI NAMATH,
MIOUCK B KOTOPO/i 3aHMMAET HAMHOTO GO/IbLIE BPEMEHM, HeM B K3W-NaMATM

K3LI-NamATL UCMONL3YETCR ANA yBEAMUEHMA GHICTPOAEHCTENS KOMNbIOTEpa
& uenom

CMOS-namsts (puc. 17) npegwasuauena Ans
ANUTENLHOTO XPAHEHWA AGHHBIX O KOHOUTYPALMN 1 Ha-
cTpoiike komnbioTepa (aata, spewms, napons). /s
37010 MCMOAL3YIOT CREUMATLHLIE NEKTPOHHBIE CXeMb!
€O cpegmnM GuICTPOAeIiCTBMEM, yCTaHOBNEHHbIE Ha
MaTepuHCKoii nnare.

Puc. 1.7. CMOS-namsre
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5. Tecruposanme u OTAaAKa NPOTPAMMbI.
Mposesem TPAaCCMPOBKY NPOTpaMMbI MY 3HAYEHURX  MEPEMEHHbIX:
a>b,a<ba=b (ra6n. 5.8-5.10)

Tabauya 5.8. Tpaccuposka npozpawusi npu a > b

N2 | Komanga anropurma Nepemenntie Boinonusembie
A 5 aevicrenn

1 |Baona b 6 2

2 Jasb 6> 2 (true)

3 [a=2+a a=2'6

4 |b=b b=2

Ta6auua 5.9. Tpaccuposka npozpawmsi npu a < b

Ne | Komanaa anropurma Nepemenntie Boinonusembie
Aevicrenn
a b
1 |Beona b 10 20
2 Ja>b 10 > 20 (false)
3 la=2+a a=2*10
4 |b=2*b b=2%20

Tabnuya 5.10. Tpaccuposxa npozpamus: npu a

Ne | Komanaa anropurma Nepemenntie Boinonusembie
aevicrenn
a b
1 |Beona b 50 50
2 [a>b 50 > 50 (false)
3 [a=2+a a=2°50
4 |b=2*b b=2"50
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14. 3akpoiire 06a daiina:
fl.close()
f2.close()

3ynuTar cymml geyx uucen (puc. 4.9).

eSS [ s e EETR Qe
nin_Mpoa_Oopuar_Bus_Cro 2 oute Mpm_ocpun
1230567 ssassss

Tl

Puc. 4.9. Pesynsrar cywvis 6 gaiine out.txt

[
1. Yro Takoe daitn?
@‘] i
3.

Npov3HecwTe KnioueBLIE C10BA TEMs! Ha TPEX A3bIKaX.
Mouewmy & NPOrpaMMUpOBaHuy NCNONL3YIOT paBoTy ¢ daiinamn?
a
®:
6
7
8.

Kakyte 8ugbi $aiii08 CyuiecTayior 8 nporpammmposanuu?
Nepeuncaure 3Tansi paGoTs! C Gaiinamu

KaKyte 8wgbi pexvima OTKpBITHA Gaiina Bam n3seCTHLI?

B uem pa3nuuve metogos read() u readline()?

KaKoit KoMaHg0ii HeO6X0aMMO 3akpeieaTs Baiin?

] cunon

130

15. 3anycTute porpamuy, ebNONHAS Ha eknagke Run komaray Run Module
(F5). Otpoiire ¢aitn out.txt u3 nanku files, & KOTOPOM AOMKeH MOABMTHCA pe-

9. Nocmorpute koa nporpammer (puc. 4.10), npoawanusupyiite u Haiigute
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PopmaTupoBaTE anemeTs!
TaGNMULI B TeKCTOBOM Npo-

ueccope.

TaBAys MCMONL3YIOTCA AN YIOPAAOUEHNS 1 NPEACTABNEHNA AGHHBIX, PUCYH-
KOB, 06EKTOB 1 APYTIX 3NEMEHTOB. OHM NO3BONRIOT BLICTPOUT YMCAA & CTONGLI,

K/IOYEBLIE CIOBA

Texcrossiit | Meringix | Word
npoueccop | npoueccop | processor
Crpoxa | Xon Line
Cronbeu | Baran Column
Sueia | ¥awsr | Cell

a 3aTeM OTCOPTMPOBATE WX, a TAKXE BHINONHATL PAZAMUHbIE BIYMCIEHUA

)| Tabnuua - 370 o6BeKT, KOTOPLIN A06ABNRETCA B AOKYMEHT ANA CTPYKTYPUPO-

® | Banus gann

Tabauua coctomt u3 cTon6-
1408 1 CTPOK, a ux nepeceve-
HAS HA3LIBAIOTCA  AUEIKAMU
Tabvua wmeet rpanuy & suge
TOHKOIH CIOWHO MMHMN uep-
Horo weera. Mpannua coxpans-
erca npu nevarn, a & Cryuae
YAaneHus rpasusl s cet-
Ku OToBpaxalTcA Ha 3Kpa-
He. Ha puc. 3.1 npegcrasnens:
KOMMOHeHTH!  Tabauubl: Map-
Kep nepeweuiens, uHTepEans!
Mexay Aueiikam, CAMBONLI
KOHUA CTPOKW, CUMBOAI KOH-
U AueliKU, MaPKep M3MeHeHNA

70

Wiapeep. Virropsanst

sy

[

vl | - M |
o

ot e s Yo

Cummones
xonua sohn

Tl mueion

Puc. 3.1. KomnonenTe Tabauue

Wapien
paswepa TaGmu)
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3nanve. Monumanme

1. Tpow3HeCHTe Ha Tpex A3LIKaX Kniouessie Cnosa.
2. Kakosa e TecTupoBans  OTAGAKN NPOTpamMMLI?

3. uem CXOACTBO W Pa3MUUMA TECTUPOBAHNA 1 OTAAAKN?

4. 470 O3HauaeT TepMuH «BepUdMKaLA»?

5. Kak BLINO/HACTCA TPACCUPOBKa anrOpUTMa?

6. Mo Kakum NPaBuAaM COCTABARETCH TPACCAPOBOUHAR TaBMuLa?

Npumenenve. Ananus

7. Mans Tpu uncna. Ecan ux npoussesenve mewbwe 100, 10 uucna yseanums
85 pas. B NPOTMEHOM Cryuae OCTaBUTL umCAa Ge3 uamenenna. Cocrassre npo- (SX
TPaMMY peweHIA 33431, 3aM0THUTE TPACCUPOBOUHYHO TABAMLLY ANA HAUEHU:
Na=2,b=5c=82a=-10,b=-5c=43)a=10,b=-5c=-2 Npo-
awanuaupyiite pesynsTar.

8. YueHWK COCTaBIn NPOTpaMMy PeWweHyA 334a4M 1 NP TeCTPOBAHMM Nony-

unn creaylowve pesynsTatel (cm. puc. 5.21). Haiigute w ncnpasste ownbky

& nporpaume, nposeauTe ee Tectuposawme. COCTaBbTe TPACCMPOBOUHYID
Ta6uy.

3apaua. B wkony npozpammucmos npurumaiom yauguxca om 10 3o 13 nem

u HaBpaswiux Ha 3k3amene Gonee 50 6annos. Onpedenume, Gydem au nocmyna-
Joujuti NPUKAIM & WKy NPoZpaMMUCTIOS.

G & S

semrre sospact yuemnxal2

Fie Edt_Format Run Options Window Help semire romiectao SannonSl

a = 1ot (input ("ssemee sospace yeemea®))
apunaz
b = int (input ("ssemrre rommectso Samncs)) |15
£f a>10 and a<13 and E>S01 RESTART: F:/7mmace_y
print ("npunsz") semime sospacs yuewmalo
eloe: | ssemeze romrsectso sanronss
print("ue apnazt) e mpunz

| =====——=- resTART: F:/7mnace
semrze sospact yuemexald

| ssemeze xommecrso sannoseo

| ne apwnnz

Puc. 5.21. Mporpamuia 3a4aun «LLKoRa NPOTPAMMACTOR>
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File Edit Format Run Options Window Help
f1=cpen("in.txt", "r")

x=£1.readline ()

y=f1.readline ()

x=1int (x)

y=int (y)

cmx+y

£2.write(c)

£2.close()

Puc. 4.10. Kog nporpanims!

10. Cpashwre metoau read() v readline(). CocrassTe nporpamm, nokassisa-

fouue wx pasuus
11. B Gaiine in.txt coaepxarcs asa umcra. Haigute ux cpegree apupmerave-
CKOe W BLIBEAUTE PE3yNLTAT 8 TOT Xe Qaiin

Cunres. Oyennsanme

12. Copaiite nporpammy, cunTsisatowyio u3 daiina f1 geyxaHauroe YnCci0
W EbiB0AAUYIO B (aiin 2 YMCAO AECATKOB W epuHML 3TOTO uncna. OuewuTe

nonyueHHBii pesynbTar.
13. Hanuwwre scce «Beé o Gaiinaxs,

Koporko o daitnax

CoxpaHeHme 1 CHNTLIBaHHE (hainos C AucKa
£= open( “fil.txt” “w”, encoding

e f ~ baiinosas nepemeHHas 471A onepaLii;

fil.txt — s chaiina wa avcke (+ nyTb);

W~ pexum paGorsi ('r" — read, "w’ - write, "a” - append.

utf8 — KOAWPOBKA C/MBOTIOB B TEKCTOBLIX baiiNax: utfs  ascii cpl2Sl..

"utf8”),
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pazmepa TabauuL. CUMBONLI KOHUA CTPOKM U KOHU AMEIKM BUAHI & TabM-
Le, eCw BKAtOuEHa KOMaNAA T (CKpLITBIE CHMBOAL! GOPMATMPOBAHNA) U3 rpYMA!
A63ay xnagku naskan.

War 3a warom »@"..,
Cosaanum Tabuuy pasHeimu cnocoamu & Tekcrosom npoyeccope Word.
UT06b1 BCTaBUTS TaBAMLLY B AOKYMEHT, HYXHO yCTaHOBHTS KyPCOP Tyaa, KyAa AOMX-
Ha 6uiTh A06aBneHa TabAULa.
Tlepssiii cnoco.
1. BuiGepure Ha Nlente sknanky Beraska, rpynny Tabanuysi, oTkpoiite ciucok
Ta6amua
2. B cnucke Beraska Tabnmup (puc. 3.2) BbIAETNTE HYXHOE UCIO CTPOK
1 CT016U08 (MaKcumansHuiii pazmep Tabauus 10 - 8).

Paves Teinast

0000000000
0000000000
0000000000
O Berawms rasamy.
[Ef——
[Ejp——

O mempeccrrsms .

@ rocrommes:
€ o conepgmony
€ rowpme gon

I o romaseo ans osex aines

| [t

Puc. 3.2 Co3ganme Tabnnus

Bmopoii cnocot.

1. BuGepure Ha Jlente sknagxy Beraska, rpynny Tabauust (puc. 3.2), ot

kpoiie cucok Ta6nuua,
2. B crvcke Beraska TaGamuy

BriGepuTe nyHKT BeraguTs Ta6amy.

3. B okHe BCTaBKa Ta6amMLbl yKaXMTE YACNO CTPOK ¥ CTONBLOE,

4. Haxmure Ha kHonky OK.

n
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Ta6auya 5.17

TpaccuposouHan Tabauua N2 13aaauu «llikona nporpammncros»

Ne | Komanga anroputma | Mepementbie Buinonusemsie
aeiicreun
a b
1 |Beosa b 12 51
2 [a>10anda<13and 12 > 10 and 12 < 13 and
b > 50 51> 50 (true)
3 |Busoa npussT
Tabnuya 5.12
TpaccuposouHan Tabauua N2 2 3aaauu «llikona nporpammncTos»
Ne | Komanga anroputma | Mepemennsie Boinonuaembie
" 5 AeiicTeun
1 |Beosa b 10 55
2 [a>10anda<13and 10 > 10 and 10 < 13 and
b > 50 55 > 50 (false)
3 |Buison He npusT
Tabnuya 5.13
TpaccuposouHan Tabauua N2 3 3aaauu «llikona nporpammncTos»
Ne | Komanga anroputma | Mepemenntie Boinonuaembie
AeiicTeun
a b
1 |Beosa b 13 60
2 |a>10anda<13and 13 > 10 and 13 < 13 and
b > 50 60 > 50 (false)
3 [Buisoa He npusT
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132

3annce
£.write("hello”)

TeKCTOBA chain — UTEHME/3AMVCh TOMBKO CTPOK,
npeoGpasyiire TpeGyembie UMk

Yrenme
s = £.read(4)

[ s — nycTas CTpoKa B KoHue daina,
(4) ~ KONUHECTEO CAMBONOB AN “TEHUS, CTU
KOMUHECTEO CAMBONIOB He yKa3aHo,
NpouwTaet Bec daiin

s= £.readline()
MpOSMTATL CrieayloULyIo CTPOKY

£.close()
e 3a6bigaliTe 3aKPHIBATL NOCNE UCTONB30BaHNS
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Tpemuti cnoco6.

1. BuiGepure Ha Jlente sxnaaky Braska, rpynny TaBamusl, oTkpoiiTe -
cox Tabanua (puc. 3.3)

2. BuiGepure nywT Hapucosats Ta6amuy. Kaparaawom apucyiite ranuy:
pucyiiTe cHauana BHeWwHMii KOKTYP, 3aTem — BHyTpeHHMe pasgenvtenn. Tabnuua
CHauana 06O3HAUAETCH MYHKTMPOM, NOKA3bLIBAIOLMM, KaK GyaeT pacnonaratCa
AMHUA. ECAM OTNYCTATS KHOMIKY MbILIV, AR CTAHET PA3ACAUTENLHOM

Be TaG/Auy, CO34aBAEMbIE B TEKCTOBOM NPOLECCOPE, BLITAAAT OAM-
HaKoBO: HaBOp Genbix AueeK C uepHbIMM TPaHALAMM. C MOMOWIO KOMAHZ
TekcTosoro npoyeccopa Word 3a HECKOMBKO CeyWs Tabanly MOXHO cae-
nats APKOJi W 3OEKTHON. [lnA TOTO UCMOL3YITE AOMOMHATENLHEIE BKAGAKN
Kowcrpykrop v Maker (Pa6ora c Ta6uuamm) (puc. 3.3), koTopsie noRsnsior-
CA NOCNE CO3AAHNA TABAMLE! N C MOMOLLBIO KOHTEKCTHOTO MEHIO BLIAENEHHOM
wacrv Tabanus

G T — —

Puc. 3.3. flononnurenshsie skiagcu Kocrpykrop 1 Maket

Heo6xoaumo nowmsmTs, uto Bkaaku KOHCTpYKTop 1 Maker GyayT akTueHbi-
MW PV pasMewenn Kypcopa e Tabue.

C NOMOWEH0 AONOAHUTENHOI BKA2AKN KOHCTPYKTOP MOXHO:

~ 406ABUTL (yAANUTL) Pa3AEANTENHBIE MMHMN (CTOA3YS KAPAHAALL, KOMaH-

A2 HapuCoBaTh TaBAMLY); MOXHO TAKXE YAGNNTS UX NACTHKOM e ﬁ cexnag-
« Koucrpykrop (Pabora c Ta6auuamm); =

- K CO3AaHHOI TaBnMLE 406ABUTL CTPOKM (CTOAGLB, AYelik) - NOCTABNTS kY-
COp 8 Aueliky TAB/MLLI 1 BbI3EATS KOHTEKCTHOR MeHio BCrasuTh, BCraBuT cTon6-
ui (puc. 3.4) wam wa sknagke Maker (PaGota ¢ Taauuamu), rpynna Crpoxm
W cTon6ubi, KoManasl BeraBuTs caepxy/cHusy/cnesa/cnpasa;

~ A06aBUTS CreAyIOLLYIO CTPOKY B KOHEL TaBMLybi ~ NOCTaBUTS KyPCOp & N0~
Cheasioro AueliKy NOCTEAHeli CTPOKW TabANLL! U HaxaTs knasuuwy Tab;

~ U3MEHATb palMep CTPOK/CTONGLOE — KOHTEKCTHOE MEHIO BHAGNEHHOI
Tabyel, okHo CaoicTBa TaBMUBI, BKnasKa CronGeu/CTPOKa - ykazats Whph-
Hy/BbICOTy W Ha eknaake Maker, rpynna Pasmep aueitkw, Komarasl Beicora
cTpoKm Tabnuusl/WnpuHa cron6ua Tab N
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9. CKOMILKO TECTOB NOTPEGYETCA ANA MUHMMANILHOTO MOATBEPXACHNA PaGoTO-
X' +2x+9, npu x<3

cnocorocT dyskum? fx)=1 1
X6

CocrassTe nporpamMy 1 TPACCUPOBONHYIO TaGAMLY.

. npux>3

Cunres. Ouenus

10. CocrassTe Nporpammy, NPOBEPAIOILYH0 YPOBEHS 3HaHMI N0 UHGOPMATUKE.
3apaiire 3-5 Bonpocos. MoacuwTaiite KOAWUECTEO NPaBUALHLIX OTBETOB. 3a-
noskue Tan. 5.14.

Tanuya 5.14. «Himo 5 Xouy NPoMeCMUPOBaMS  Kak?>

Nposepreman Tectosie Peakuun Buinsnennbie
pyHkuna Aannbie nporpammb oum6Km/
nporpammbi (aeiicrana (pesynurar BHecenHbIe

nonb3osatens) paGorui) w3menenun

11. CpaswuTe npoueccs! TecTpoBakus u oTnaakv. HauGonee npuHuMMany-
Hele NO3MUMM 3aduKCHpyiiTe 8 Ta6n. 5.15.

Tanuya 5.15. Cpassente npoyeccos mecmuposaus u omaadey

OcHosanun gns cpasHenns Tecruposanme Ornagka

Ha3wauesue npolecca

VIHCTpyMenTsl Bbinonkeny
npouecca

MeTogsi (cnocobe) ssinonmenys
npouecca

Ouwnbkw, BriRsAAeMble & npouecce
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4.2 NMPOrPAMMWPOBAHWE A/ITOPUTMOB BETB/IEHMA

’
y
ANMOPUTMBI Ha S3bike NPOTPaN- Yenoswe | Wapt Condition

B WeCTOM KAacce Bbi MOHAKOMMANCH C AuHeli-
HbiMy anropuTMami. HO He Bce anropuTMe ABARIOTCH

AMHeliHLIMM. YACTO B XN3HM BCTPEUAIOTCA TakUe CH-
TYauM, KOTAa HEOBXOANMO BLIMOAHUTS Te MM UHbIe
AEIHCTBUR 8 33BMCHMOCTH OT BLIGOPA OAHOTO YCAOBHS.

Hanpunep, cuects oaHy KoHdery unu gse (pc. 4.11)? 9

B Takix CAyuasx uCMOML3yeTCA anropuTMUuecKan L

KOHCTPYKUMA BeTBACHUA. Puc. 4.11. Bui6op opworo
yenosus

MpuBeaute MpuNeps: BeTanenns n3 OKpyXaoweli cpegs wi u3
sawei xw3hn E=5)

BeTmneHme - 370 aNrOPUTMUUECKaR KOHCTPYKLWA, B KOTOPOI 8 3a8UCHMOCTH «(D)- '
OT HEKOTOPOTO yCHOBHA MPOVCXOANT MCTONHEHWE OAHOT U3 ABYX nocreao- A ®

BatenkHoCTel AeiicTavii (aeTaei)
Pa3meranAIOWiiCR AITOPHTM — 370 ANTOPTM, COABPXALLUA KOHCTPYKLMIO
setenenns,

B 338MCHMOCTU OT KOAWMECTEA BETOK BETB/IEHUE GLISAET MOAMBIM U He-
nonubim. Mpu Hanuuni BeToK «fla» u «HeT» BETEneHe CUNTAETCA MONHBIM
(puc. 4.12). Tlpn OTCyTCTaUM EeTkM «HeT» BeTeNeHue HA3LIBAIOT HEMOMHBIM
(puc. 4.13)
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Puc. 3.4. Pabora ¢ Tabnnuei

~ CTON6UBI/CTPOKM KONMPOEATS, YAGNATY, BCTABAATH UAN NEpemewaTs - Bui-
AEAMTH CTONGEU/CTPOKY, B51383Th KOHTEKCTHOE MeH:O (NPasas KHOMKa Mbiwn),
BHIGPATS HYXHbIii MyHKT.

L% B8040 AaHHbIX B TABAMLY HYXHO MPHAEPXNBATLCA CREAYIOLIMX NPAB

~ WjeAKHyTS Ha AueliKe W BEECTA TEKCT C KAGBMATYPS WM BCTaBUTS U3 Gydepa
OBMena npu KOMUPOBaHWN TeKCTa. ECAU TEKCT He MOMELIAETCA & CTPOKE, TO O
NEPEHOCHTCH Ha APYTYI0 CTPOKY U YBENMUMBAET BLICOTY CTPOKM;

~ AR M3MEHEHIA OUEHTALIN TEKCTa B AUEliKe HEOBXOAMMO YCTaHOBT Kyp-
Cop & AueliKy W & Metio BopMaT BuGpaTy Komaray Hanpasnenme Texcra;

~ ANA UIMEHEHUR BLIPABHWBAHUA TEKCTA B AUEIIKE HA NAHENN MHCTPYMEHTOS
Ta6nMub ¥ TPaHUUE! BLI6EPUTE NAPAMETP BIPABHUBAHAA N0 BEPTMKANM 1 FO-
pusoTanu;

~ AnA NepeMelLeHyA, KONMPOBAHNA 1 YAANEHNS TEKCTa B AuelikaX HeoGXOAN-
MO BLIAEAMT 3TOT TeKCT. BuifeneHHbIli TEKCT MOXHO yAansTL knasuuweii Delete
wnu Backspace.

/17 PeAaKTMPOBaHWA NEMEHTOB (AYEeK, CTPOK, CTONGI40E) HEOBXOANMO
BLIENMT 3TU 3MEMENTH, @ 3aTem MCMONL30BaTS MeHio TABAMUA W KOHTEKCT-
HOe MeHt0. K Orepauyam peaaKTMpOBaKHs TaB/ML OTHOCATCR

~ BCTABUTL M yAANMTY CTPOKW M CTONGL;
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[BoxymenTuposanme nporpammbi

[loKyMeHTUPOBaHYE — 3TO HEOTLEMAEMAs 4aCTb KAXAOTO Wara MPOrpam-
MMpOBaHUA. ET0 MCMIONL3YKOT A1A OBAETYEHIA NPOTPAMMAPOBAHWA N BKAKONE-
HUR ONMCaHWA ANA Pe3ynLTUpYIoWLel Mporpammsi. MpoLecc AoKyMeHTUpoBa-
Hus conposoxaaer.

- noctaroeky 3agaun;

~ AoKyMenTH npoeKTa;

~ anropuTMLl U nporpammsl

BOMbWON O6bem PasHOOGPa3HOI BHElWHEN AOKYMEHTAUMN HEOBXOmMM
npu nepesaye uHGOPMALMU MeX Ay PazpaBoTuMKaMu NPOrpaMmeL. Hanpumep,
NONb30BATENLCKAR AOKYMEHTAUNA TPOTPaMM! OGBACHAET, Kak Nob30BaTe-
7 AONKHLI AVCTEOBATL, HCNOAL3YR AAHHYIO MPOTPAMMY.

BHYTPEHHAR AOKYMEHTALWA, BKTIOUEHHAR & NPOTpaNy, OB/eruaeT uTe-
Hye KoAa. OnMcanve Pa3paGoTKM MPOTPAMMbI HA3bIBAIOT AOKYMEHTAUMEN
110 CONPOBOMKAEHMIO MPOTPaMMBI. C NOMOWHO 3TOM AOKYMEHTALMM MOXHO
W3yWTe, KaK CKOHCTPYMPOBaHA NPOrpaMMa
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Reitcteve 1 Reitcteme 2 Reirctave 1

e

Puc. 4.12. Brok-cxema noHoro Puc. 4.13. Brox-cxema Henonroro
Beranenus seranens

YCnoBue - 3T0 NOTMHECKOE BLIPAXEHHE, KOTOPOE B KOHEUHOM WTOre Mony-
uaetca «Mctunan (True) wm «Jloxe» (False). Nloruueckoe suipaxerue & Python
06pazyeTcA C NOMOWBH0 NOTUECKUX OMepaTopos (1aba. 4.1) AnA CpasHeHy nepe-
MEHHBIX C UICAaMM, CTPOKAMM WA C APYTUMA IEDEMEHHBINY.

Tanuya 4.1. flozuseckue onepamopes

Onepauus Noruueckne onepatops: Hazsanme
cpashenns & Python
> > Onepatop «Bonbie uew>
< < Onepatop «iersiue uews

Oneparop «pasro»

Oneparop «e pasrio»

Onepatop «Gosbue i pasHo»

<= Onepatop «mersiue wnm pasko»

KoHCTpyKiyus seTenewus s Python ebirnagur cneaytousum o6pasom (puc. 4.14)

if <ycnoave>:
<oneparop 1>

[else:

<oneparop 2>]

YenoBme — OTHECKOR BbIpaXEHie.
Oneparop 1, onepatop 2 - nioGoii oneparop
(MOXeT GbiTb COCTaBHbM OMEpaTOpoM,
COCTOSILLM 13 HECKONBKWX ONIEPATOPOS)

Puc. 4.14. KoHcTpykuns serenenns if
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~ 0BbeAMHMTY U PasBuTL AuelikY;

~ pas6u, Tabnuy.

Mocne TOTO KaK YCTaHOBAGHSI GOPMAT TABANLLI U WHPWHA MOEH, MOXHO
NPUCTYNaTL K OPMATMPOBAHMIO 3MEMEHTOB TaB/MLLL!

Texcrossiii npoueccop Word CoAepXuT HECKONKO AECATKOB KOMaa AN
NPOGECCHONATLHOTO POPMATUPOBAHUR AGHHBIX.

.- ]| ®opmaruposanme ~ 310 usmenenne ceoiicta sankbix, onpeaenaioux
® | BHewHyil Bua, Ge3 M3veHeHs COAEPXUMOTO.

DOPMATUPOBAHME AAHHBIX O3HAUAET, UTO MOXHO MPOUIBECTH U3MEHEHNE
nonel, ab3aues W OTCTYrOB, BHIPAEHUBAHWE TEKCT (MO NEBOMY, NO NPasoMy
KPaAM, 110 UEHTPY, O WAPUHE), YCTAHOBKY MEXCTPOMHOTO WHTEPBaNa, BCTaBKy
rpaduueckux 06LeKTos 1 Ap.

Dns GopMaTMpOBaHNA TaBAMUY BLiACAUTE TaGMuY, BuiGepuTe BKnaaKy Kok-
cTpyKTOp rpyNnel Cinm Ta6nmy, KHOMKa AONOHMTENbHBIE NAPAMeTPbI PaC-
KpLISAET OKHO BCTPOEHHBIE CTMAM, OTKYAA MOXHO BLIGPATL MHOGON CTUNL ANA
6biCTPOrO OOpMAEHA TaBAMLS!

%}? 3uanve. Moxumanue

1. \ns uero npumenseTch Tabuua?
] 2. MepeuncnTe OCHOBHbIE KOMMOHEHTSI TABAMLLI. [ YETO OHM HyKHBI?
3. Kakue cnoco6el co3aanus Tabmu b 3naete?
4. 470 TaKoe GopmaTApOBaHMe AaHHIX?

5. Kak GopmaTiposars Tabamuy C npumeHennem crnei?
6. Kakite A0NO/HUTENbHEIE BKNGAKN OABARKOTCA MY paGoTe C Tabanuamu?

7. Cospaiire & Texcrosom npoueccope Word Tabmuy o xammy «Csoiictea He-

oo Saiocias & dete crea ot Cobatrisa
1) Beigenure scio TabavLy v ycrakosuTe wpndT Arial & 12 nynkTos.

2) 3apaiTe & TabAuLLe 3arONOEOK, OBLEAMHAB AUENKU NEPEOI CTPOKY
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.- )| Mocrosunan namsars (N3, aurn. ROM, Read Only Memory - namsts Toneko
A7A UTeHUR) — SHEPTOHE3ABUCUMAA NAMATS, UCONLIYETCA AR XPAHEHUR
BaHHLIX, KOTOPHIE HYKOTAA HE MOTPEGYIOT U3MeHEHNS.

Mpexge Bcero & noCToRHHylo namsrh
(puc. 1.8) 3anwceisaior mporpammy ynpaene-
HA PaBOTOl CaMOTO NPOLECCOpa, MPOTPaMMS! \
ypaBenns AMCnAeeM, KnasuaTypol, npus-
Tepowm, BHewHeli namATLI0, NPOTpaMMbI 3any- \
CKa 1 OCTaHOBKU KOMMbIOTEP, TECTPOBAHMA \
yerpoiicre.
Puc. 1.8. Mocroskinan nawsts

.- ]| Buaeonamars (VRAM) - 570 paswosugHocts oneparueHoro 3amo-
® | MUHalOWero YCTPONCTEa, B KOTOPOM XPAaATCA 3aKOANPOBAHHbIe U306-
paxenus,

Dns xpanenun rpaduueckoii nHGopmaLun
ucnons3yerca BuaeonamaTe (puc. 1.9).
370 3anoMUHaKIEe YCTPOVCTED OpraH30-
BaHO TaK, uTO €ro COAEPXUMOE AOCTYNHO Cpasy
ABYM YCTPOJiCTBaM ~ Npoleccopy M Avchel
MNostomy w306paxeHve Ha Kkpawe MeHAeTcH
0AHOBPEMEHHO ¢ OGHOBNEHNEM BUAEOAAHHLIX
& namaTy. Puc. 1.9. Bugeonamsts

.- )| Buewnsn namats (B3Y) npegnazuauena ana AnuTensHOrO Xparens npo-
'® | TPaMM 1 AakHbix. LIEAOCTHOCTS ee COAEPXMMOTO He 3aBUCHT OT TOTO, BKK-
eH WM BLIKIOUEH KOMTIOTEP, 1 HE UMEET NPAMOi CBA3M C IPOLECCOPOM.

Vigopmauys or B3Y K NPOUECCOpy, v Ha06OPOT, UMPKYMPyeT NPMEPHO o
creaytoweii uenouxe:

B3Y H o3y H Kaw Hﬂpouecccp
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K yCTPOVCTEaM BHELLHeli NaMATH OTHOCATCA: HAKOMUTENS HA XECTKWX MArHT-
Heix anckax (HXMZ wan HDD), rubkux marmtHeix uckax (HTMA), MarHwTex
neHTax (CTpUMEp), onTAveckuX Anckax (CD-ROM), MATHUTOOMTHECKUX ANCKAX,
USB-¢new (puc. 1.10).

Puc. 1.10. Hakonutenn

YCTpOiiCTaa, OTHOCAUIECH K BHEWHE NaMATH KOMLIOTEPA, MOCTORKHO MO-
ANPUUNDYIOTCA. VIX NPOMIBOANTENLHOCTS, OGbEM, PasMep W BHewHWii B1a ynyu-
LI2KOTCA 8 COOTBETCTENM C COBPEMEHHBIMI TPEGOBAHNAMM

3uanve. Moxumanme g;?

1. OBBACHUT, KaK Bbi MOHAMAETE, UTO TAKOE «KOMMLIOTEPHAR NAMATL.
2. [Ln7 uero HEOBXOAUMA BHYTDEHHAR, BHEWHAR NaMATL?

3. CpaBHWTE BHYTPEHHIOW U BHEWHIOK NaMSTS.

4,470 TaKoe Kaw-namATL?

5. TAe XPaHATCA 3aK0AMPOBAHHLIE M306paXeHNA?
6. [ln7 uero npegHazHauena NOCTOAHHaA NamATL?
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7. YCTaHOBUTE COOTBETCTEME MEXAY HAZHAUEHUEM U BUAAMY NaMFTH & Ta6A. 1.6.

To6nuya 1.6

Ne Haswauenme namsatn Bua namsatn

1 [ Xpawur ungopmauo o Hauans- Oneparvaroe sanonmnatouee
HO¥A 3arpy3Ke u HaCTpOiKax ycrpoiicreo
KounsioTepa

I Mpomexyrounce sanommarousee BHewnnii
YCTPOCTEO 419 06MeHa wHbOp- XecTkunii gnck
Mameih mexay O3Y u npouecco-
pow

1 | Buseonawsrs MocrossHoe sanommsaiuee

ycrpoiicreo

IV [ Xpanur urgopuaumio & texyuuin BHewHwii nasepHbii
MOMEHT BpeMeH, N0Ka BKIoNEH (OnTHueckiii) auck
KomnsioTep

V| Xparur 6onbuume obvems: k- BHyTpeHHSA KaL-namaTL
GopwmaLAn noce BuKAIOUEHA
KownsioTepa

VI | Xparur Gonsuume obvems: urdop- Oneparvatoe sanonmHatouee
MaLuW, CAYXWT At nepenoca ee YCTPOWCTBO, B KOTOPOM XpaKSTCS
Ha Apyrve KoMnbloTepbI 3axoaMpoBankble u30BpaxeHus

" Il W v i

8. BuinosmuTe Ha KomnbioTepe:
~ Otkpoiite Aucneruep ycTpoicrs.

~ OTMeTbTe YCTPOICTES, NOAKAHOUEHHSIE K KOMNSHOTEPY.

- BrasbTe Grew-wakonurens.

~ Uro u3menunock 8 Aucneruepe ycTpoicTa?
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9. 3anonHwTe Ta6a. 1.7 HegoCTarousel MHGOpMALNE
To6nuya 1.7

Oynruun Uenosex Komnbiotep

Xpanenie nHoopmaLun

OBpaoTka urdopMaLMA

Mpyiem uaGopmaLma

Mepeaua uhGopMaLMA | Pedb, AUraTensHas cucrema

Ananuz

10. CocrasbTe KnacTep Mo BWAGM KOMMSOTEPHOI NaMATA.

Tpumeuanue: knacmep ~ 3mo epaduseckas opma opaaHu3aYuY UHGOP-
Mayuu, K020a 8bI0ENAOMCA OCHOBHBIE CMBICIOBbIE EDUHULS, KOMOpbe UKCUpY-
1omca & sude Cxemss ¢ 0G03HaUeHUEM BCex Canzell Mexdy Humu. On npedcmas-
1rem coboil uzoBpaxerue, cnocobcmeyiowee cucmemamusayuy u o6o6ueHuI0
y4e6Hozo wamepuana (puc. 1.11)

Mpasicn

[leHs poxaekwst ‘ et MoBes!

Puc. 1.11. Knacrep
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"@ Cunres. Ouenmsanue

11. Pasragaiire kpoccaopa (puc. 1.12)

Puc. 1.12. Kpoccaopa «MamaTh KomnkioTepa

Mo ropuzontann:

1. BHYTPEHHAR NaMATL, KOTOPAR XPAHAT MHGOPMALIIO BPEMEHHO, 0K KOM-
nsi0Tep BKAOUEH.

2. TMBKWii MarHWTHBI ANCK.

3. BHYTPEHHAR NaMATS, KOTOPAR XPAHAT MH(OPMALIMIO ANA HAUGABHOT 3arpy3-
Ku KomnsIoTepa.

4. Bug NawATM, KOTOPaA MOXET XpawuTs GOnbuimMe oBbemsi MbOPMAMH
MpUHUNN UTeHs/3anMcH MHGOPMALUY — 1y nazepa

5. OgWH M3 MATHATHLIX AWCKOE, XPAHNT BCE IPOTPAMMBI 1 AAHHBIE Ha BaleM
KommnstoTepe.

6. YCTPOIICTBO ANA UTEHNA 1 3ANMCH MHGOPMALUY Ha AUCK.

YCTPOICTEO AN XPaHEHNS MHGOPMALUN Ha KOMbIOTEpE.

8. OAwH 3 B/VI0B BHEWHEI NAMATH, NPEAHAZHAEHHSIA ATA AONTOBPEMEHHO-
7O XpaHeHMA W MePeHOCa Ha APYrOii KOMMBIOTEp 6OMbIIMX OBLEMOB HH-
dopmaunm.

9. [lpyroe HazeaHue KOMNAKT-AuCKa (ONTAYECKOTO AWCKa).

Mo seprukanu:
10. flpyroe Ha3saHwe XECTKOTO MarHMTHOFO AcKa
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3AZAHUA K PASAENY V

. YCTanoBUTe OUEPEAHOCTL ACHCTBMIA NPY NOCTaHOBKE NPOGAEMbI.
[lats TouHyio GopMyIMpOBKY 33aauM.
MpeanoxuTs naeto pewenns azaun
OnMCaTs UCKOAHbIE AaHHSIE ¥ CNOCOBLI UX XDaHEHNS.
OnpegennTs Gopwy Buigaun pesyabTaTos.
Onpegenuts uens.
OnpepennTs HeOBXOAMMBIIi OBbEM UHGOPMaLUY.

000000 .

~

. MpuseauTe NPUMEpS! Ha OCHOBHBI
1) MowsatHocTe,

2) AuckperHocts,

3) OnpegenenHocrs.

4) PesyneTatneHocrs.

5) Maccosocrs

cBoiicraa anropuTMOs.

3. MomHuTe cKasky, B KOTOPO#i Ha KamHe GbinO HANMCaHO:
«Haneso notidewrs - KoHs nomepseurs,

Hanpaso noiidews - xusHs nomepseurs,

Tpamo notidewrs - cuacmee Haiidews!».

Hanuwmre nporpammy c npUMEHeHMem BeTBneHNS.

4. Uro Gyper BbIBeACHO Ha NevaTh MO KOAY NPOFPaMMBI?
a=5<6

b=6>=7

c=5
d=5==15
print (a,b,c.d)

if aand b:
print (“A")
else:
print (“B")
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Ha pucywke 4.15 n0Ka3aH NPUHLIN PABOTE! KOMAHAb BETENEHNS.

2 Ecnnycnoswe| |3, Ecauyonoswe| | Ecn ycnoswe nowwo 1 nocre
1. Nposepka ueTHAHO, 1O oo, 10 eise orcyrcroyer <oneparop 2>,
yenosun BoinonseTcs Bwnonsserca TO BbinONAFETCH CrORyIUH

onepatop 1 oneparop 2 onepatop saif

Puc. 4.15. Mpusunn paborsi onepatopa sernenn

Echu EeTenenme HerosHoe, TO crykeGHoe Croso else He UCNOMb3yeTCR.
A noche ycnosws ncnonb3yetca ABoeToume (). Mpu HanUCaHuy KOAa NPOTpaMMLI
C seTanenHmem 6710k NOCTe KoMaras! if BCerAa AGETCA € OTCTYNIOM BNPaBO Ha YeTbl-
pe npo6ena. /60 MOXHO UCNONb308aTS KnasMwy TaGynaua Tab Ha knasuaType.

OcransHoii KoA Mporpammbl 1 CyxeBHoe croso else GyayT umets Takoii
Xe OTCTyn, KaK y KomaHaw! if. PaccMOTPWM NPUMEp MPOrpaMMel ¢ UCnonb308a-
Hitew seTeneHns.

BaeAwTe C KABUATYPhI HEKOTOPOE YNCAO. ONPEACNTE, ABAETCA 1M BEEACH- E!
HOe UNCAD NOROXMTENbHBIM. BriBeayTe cooBlieHMe 06 3ToM & Brae YNCnO
NONOXMTENLHOE, ECAV YCAOBHE CTUHHOE, MHave YUCAO HEMONOKUTEN-

woe (puc. 4.16).

War 3a warom £,
=0

1. Hauano nporpamis.

2. BaeauTe HexoTOpOE UHCAO 3, Baona

3. Mposepere ycrosue: Ba (Mewma) Her (o)
a>07
Ecana > 0, 10 risoanTCH
coobuieriue Yucno Tneno Tnero
nonoxmtensHoe, nonoxrenswoe | | wenonoxurenswoe
uHaue Yueno
HenonokuTenkHoe.

4. Kowey nporpamms.

Puc. 4.16. BA0K-Cema pewenins 34auu
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3) 3anonwute cospanmylo Tabauuy AawHbIMM O CBOCTEAX Bewects
(cm. Ta6n. 3.1)

TaGauya 3.1
CBOCTEA HEKOTOpIX BElECTs
CeoiicTea Kucriopo Heneso Boza
Arperarnoe cocTornve | a3 Toepaoe HoxocTs,
Lger - Cepoe. =

4) ECAv 8am npw 3anonHeuy TabnNLL NOHAAOGHTCA MIMEHWTS WPUHY
CTon6ua, TO yCTaHOBUTE KYPCOP H FPaHMLy CTONGUA Tak, 4TOGSI O NpUoGpen
814 ABYCTOPOHHEI CTpEnoUKM. HaXas 1 yAepXYIEaR 1€8yI0 KHOMKY MbiluM, pac-
LWMPLTE WK yMeHbLIUTE WHPUHY CTOAGUA

5) fl06asbe euje 0aHy CTPOKY 8 TABAMLE ¥ 3aAMMWNTE © Heil AaKHbIE O 3ana-
xe seujectsa (ra6n. 3.2).

TaGauya 3.2
‘CrOWCTEA HEKOTOpHIX BELECTE.
CaorcTea Kucnopoa Keneso Boa
Arperartoe cocTone | (a3 Teepaoe Huaroets.
User = Cepoe =
3anax = = =

6) OTdopmaTpyiiTe Co3aaHHYI0 BaMN TaBmuy (rabn. 3.3):
~ cHauana OTUEHTPUPYiATe 3ar0M0BOK TAGAMULL. /15 3TOTO BbiAENMTE nep-
BYl0 CTPOKY, HaXMWTE KHOMKy 110 UeHTPY, 3aTem — kHonKy Moy KMpHbIA;

- caenaiie oGpamnenve TaBMysl, Kak Ha O6pasLe.

7) Ans 06pamnens Tabauus ucnons3yiite sknagky FnasHan w3 rpynnbi
A63ay, B nyHKTe Mewio BbiGepuTe komanay TPaHWUS! 1 3AAMBK..., NOABWT-
€A OKHO, KOTOpOE pa3genexo Ha Tpu uacTw: Tun, Tun u O6pasey, BuiGepure
& nepeoii uacTh okwa Tun: 06pamnenve - Bce. Bo BTOPOJ 4aCTh OKHa yCTaHO-
sue & napamerpe Wwpuma: 1,5 nT (nywkTos), LiBeT: Cuwii. B TpeTsei YacT
oxwa O6paseu ~ MpumennTs k: euiepuTe 13 Civcka napaveTp: Tabanye. Ha-
KMUTE Ha KHOMKY C KOMaHA0H OK.

Ta6nuya 3.3
CBOMCTEa HEKOTOPLIX BelecTs
Ceoiicea Kicriopoa Heneso Boda
‘ArperatHoe cocTornwe | (a3 Teepace HugxocTs
Uger - Cepoe -
Banax = - =
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5. MoxHo i cocrashoii oneparop if age == 10 or age == 11 or age == 12
orage == 13: 3anMcaTh KOMNaKTHee, BOCNOILIOBABINCE KAKOUEBLIM CIOBOM
and, a Takke onepatopamu «6onbuwe unu pasHo» (>=)?

6. an Ko nporpammbI:
pH=float(input()
if pH == 8.0:
print(pH, “Boga”)
€lif 7.36 < pH < 7.44
print(pH, “Kposs”)
Hanuumre K Heii NOCTaHOBKY 3a4a4M 1 COCTaBLTE GOK-CXeMY.

7. Buiseaute TPU uenbix uMcna B yGbiBalouem nopagke. Mposegute
bopmanu3auwio, CO3AalTE ANTOPUTM, HANMUINTE KOA NPOTPAMMBI, NPOBEAUTE
TecTuposanue u oTnaky.
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5. 1Mo 6710k-Cxeme CoCTasbTe W NPOBEPLTE KOA NPOTPAMMBI & Cpese MPOrpam-
muposarus Python (4.17).

Baemire mofioe wicno:1235
Sucno nosomszensoe

5>

Bacanre mooe wicn
Sucno nenoscaurensios
> |

File Edt Format Run Options Window Help
a=int (input ("Baemuze amSoe wicao:"))
it a>0:

print ("Uscno moscwzemsHoe™)
else:
print ("Uxcno wenonomsmensuoe”)

178

Puc. 4.17. Ko nporpasibl 1 pesyasTars e suinonHens

3uanve. Moxnmanne

Mpov3HecwTe Ha Tpex s3biKax KnKoUessie CnoBa.
U0 Takoe setenenme?

Uro Takoe passeTansowMiic anropuTIM?

Kakyte swgbi seTanenuii cywecrayior?

KaK 3anceisaeTca KOHCTpyKUMA BeTanenvs & Python?

PacckaxuTe npuHuwN paBoTs! ONepaTopa seTaneHws.

Kakyte onepaum cpasHenn sam n3sectsbi?

3auem UCMOAL3YIOTCA OTCTYMLI Y KOMAHA, HAXOAAIAXCA BHYTPY BETEAEHNA?

%! Npumenenue. Ananuz

9. Vimakranu u Makcum nocnopwin mexay coboii, Ko Bbiwe pocrom. Yun-
TeNlb 42N UM CIOBECHHIT ANTOPUTM 1 CKa3a/, YTOBLI OHM HANMCAN MPOTPaNMY
& Python, KoTOpas GyseT onpeaenTs HanGoMbLWMii POCT.
Anropurm:
1) Beegure unco a
2) Baegure uncno b.
3) Cpasrure gsa uncra (a > b?)
3.1, ECAM YCI0BUE UCTHHO, TO HYXHO MPUCBOUTL MEpEMEHHON m 3Haue-
Hile nepewmenHo a, 10 ectb m = a
3.2 Vimaue npcsowTs nepemenHoii m 3wavenvie nepemeston b, m = b.
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] Ananus

@ ] 8. Co3gaiite kpoccaopa s Tekcrosom npoteccope Word (puc. 3.5). Mocne ssoga
0T8ETOB b1 y3HaETe, KAKOE C/I0BO 3ALNPPOBAHO & 3aKPALIEHHOM CTOAGLE.
[lns BCTaski CUMBOOB MCnONb3yiiTe BKnagky Beraska Ha Jlente, u3 rpynnbi
Cumson swibepute Apyrue cumsonsi, Wpnudt: Wingdings, Wingdings1,
Wingdings2.

o[Tg[E X[ (@)=

i 7
i 8
i 9

Puc. 3.5. Kpoccaopa «Yerpoficreo, swnonmaiouee
33AaHHYIO NOCAEAOBATENLHOCTS ONEpaLyHii>

)

9. Cospaiite u HaneuaTaiire TabaMLlY, B KOTOPO/i MOXHO YBUAETS CBeACHNA
] 0 5-7 KHMrax, XpAHALIMXCA B AOMalLHEH 61BAUOTeKe. MoaymaiiTe, Kakme CTnG-
b1 ACTXHLI GbiTh 8 TaGAMLe, Kak OHU AOTXHbI Ha3biaTbCA. [loGaBLTE B TA6AM-
Uy ewse 3 crpokw U sanonHMTe Ux.
10. Cospaiie Tabany <PacnuCaHme YPoKOB> B TEKCTOBOM MpoLeccope
Microsoft Word (cu. Ta6. 3.4), suinonvis aeicreus no anropymy.
1) BuiGepure 80 sxragke Beraska rpynni Tabmmust komanay Ta6auua, 50
Beraska Ta6auus1 ykaxiTe 7 cron6uos u 7 crpox. MoREwTCh Ta6aMLa, 8 Ko-
TOPO/i M0 yMOANaHMIO GyAeT YCTaHOBAEHa WPMHA CTOAGLIOB U BHICOTa CTPOK.
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FNOCCAPUI

ABTO3aN0NHEHNE ~ 3TO OMEPALNA YCKOPEHHOTO ABTOMATANECKOTO JaN0AHEHNS
FUEEK AGHHBIMU, TEKCTOM, 4NCIaMH WM GOPMYTaMH 6E3 MCIONL308aHIA OBbILHIX
cnoco6os esoza.

ANrOpUTM — 370 TOUHOE OMIMCaHYe YNOPAAOHEHHOI MOCTEAOBATeNLHOCTH Agii-
CTEWiA, NPUBOARILEN 32 KOHEUHO UMCIO WATOB K HEOBXOANMOMY pesy bTaTy.

Apxus - 370 haiin, CoaepXaLwii 8 Cebe OANH UM HECKONLKO Bainoe & CXaTOM
suze.

BroK-cxema — rpaguueckoe 306paxeHye anrOPUTMa, 8 KOTOPOM Kaxabiii 37an
npouecca 06pPAGOTKM MHGOPMALUM MPEACTABARETCA B BWAE MEOMETPUNECKNX
CUMBOOB (6A0KOE), MMEIOWLYX ONIPEAENeHHYIO KOHGUTYPALIO 8 3aBMCUMOCTH OT
XapaKTepa BINONHAEMIX OnepaLywi

BeTeneHme — 3T0 ANTOPUTMWECKIR KOHCTPYKUMA, & KOTOPOI, B 3aBMCHMOCTA
OT HEKOTOPOrO YCHOBWS, NMPONCKOANT MCMONHEHME OAHOW W3 ABYX MOCAEAO-
BaTenbHOCTeli AelicTenii (seTeeii)

Bugeonamare (VRAM) — 570 pasHOBMAHOCTL OMEPATMBHOTO 3aMOMUHAKOUIErD
YCTPOIACTB, B KOTOPOM XPAHATCA 3aKOAMPOBAHHSIE 306PaXeHNS.

BapyC - 370 MpOrpaMMa, KOTOPas aKTMBU3MDYETCA, KOMMpYR Camy Ce6 ©
ucnonHAeMbie OGbeKTH. B MpOLECCE BLIMOMHEHWA WMCXOAHMIA KOA uacTaMM
NPeoBpasyeTch 8 MaLIMHHbIIi CTIEUMANLHOI NPOTPaMMOii - UHTEPRPETATOPOM.

BroXeHHOE BETBNEHME — 37O SETENEHME, HAXOAAUEECA & OAHON W3 BeTseil
Apyroro seTenenys

Brewnsn namat, (B3Y) NpegHazHaueHa Ans ATMTENSHOTO XPAHEHNA NPOTPaNM
W ganmbix. LIEnoCTHOCTS €8 COAEPXMMOTO He 3aBUCHT OT TOTO, BKMIOMEH WM
BLIKTIOUEH KOMMSIOTED, U HE NMEET NPAMOi CBA3 C MPOLECCOPOM

BpeaoHocHan nporpamma (Malware - cokpauenve ot «malicious software»)
0608 MPOTpamMMHOE OBecneueHye, CMEUMabHO CO3AAHHOR ATA TOTO, TOGL
NPUUMHATS yUiePG KOMMLIOTEPY, CEPEEPY WU KOMIIOTEPHOI CETH 1 XPAHALMMCA
Ha HUX AaHHBIM

[varpamma - 370 BU3yanEHOE NPEACTABAEHUE HACAOBHIX SHAUEH NI
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4) Ha 3kpare AoMXeH GuiTh BbiBeAeH PeayabTaT, Kak Ha puc. 418,

Baesure pocr thuantam B canmerpax=1S7
Beemure pocT Maxcuma B canTMMerpax=13S
Bucoxwt pocT pasex 157

>

Puc. 4.18. Peaynsrat nporpamm

10. Ha puc. 4.19 Aaw kog nporpammsi u ero pesynstar. Hanuwnte Gopuynn-
POBKY 3344 U CIOBECHBIi ANFOPNTM

File Edit Format Run Options Window e et

Help 5
x=int (input ("ssemuze wicno")) RESTART:
it xa2== zmemnme wcnoll
x=x+1 22
else >
x=x2
print (x)

Puc. 4.19. Kog 1 pesynerat nporpanussi s Python

11. CocrassTe NpOrpamMy, KOTOPas OMPeAENeT, ABMAETCA AW AGHHOE YACIO
aenvtenem umcna 3
12. OnpegenyTe, KPaTHO AU BEEAEHHOR WNCAO 5.
13. flansi 483 uncna. ECan nepsoe uncno Gonsiue BTOPOTO, TO 3aMeHuTe ero nx
PazHOCTLIO, B MPOTUEHOM Cryuae — CyMMOi. BTOPOE HACIO HE M3MEHSTS.
14. CocrasbTe MPOTPaMMY ANR BLIMMCTEHNA IHavEHNI dyHKUAN
X ecm x > 0
{Zeamno

Cuures. Oyennsanne &

15. CocrasbTe nporpammy, NpOBEpSIoLyio YCrOBMe «MOTYT 1 TP BEEACHHEIX
4MCna BbITh ATMHaMH CTOPOH TPEYroNbHiKa?. o
16. HanuwwTe 3cce Ha Temy «BeTanenve s Hawel XusHu»
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2) [ln GOpMaTUPOBAHMA TAGAMLY BEAGNUTE BCHO TABAMLY, B KOHTEKCTHOM
Mewio BLiGepHTe KOMaHZy CBOWCTBA TABAMUBL..., & OKHE yCTaHOBUTE napa-
METpbI: WipUHy CTOnGLA — 2,5-3 €M 1 BbICOTY CTPOKN — 1,5 cM. MOXHO Takxe
GOopMaTMpOBaTL TAGAVILY, NPUMEHNE AOTIONHTENbHbIE BKNaAKN KOHCTPYKTOP.
11 MaKer, KOTOpSIE NOREARIOTCA NPV BbIACNEHN TaBANLL

3) MomexsiiTe BICOTY NEPBOJi CTPOKH, yCTaHOEME 0,5 CM, @ WPWHY NEPBOTO
cron6ua - 1em

4) Baeaye 3ar0n080k: N2, NOHEACNLHUK, BTOPHWK, CPEAa, YeTBEPT, NATHM-
ua, cy660ra, BockpeceHbe.

5) 115 88043 HOMEpALUY CTPOK BLiAENMTE CTONGEL CO BTOPOY CTPOKM A0 KOH-
ua v ewnonkuTe: BKnagka Fnaswas, rpynna AG3au, komansa Hymepauus -
BhiGepuTe 13 BUBAMOTEKY HyMepOBaHHbI# cnucoK 1., 2., 3.,

6) BuinonHuTe GOPMATMpOBAHME ANA 3ATONOEKA, YCTaHOBME WpUPT Times
New Roman, pasmep wpydta 11, 56IpasHuBaHe N0 UEHTPY, NONYKMPHBIA
wpmdr. MposeauTe aHaznoruuHoe GOPMATUPOBAHNE ATA NEPBOFO CTONGUA.

7) B nycrele Aueliku TabavLs! BBEANTE yueGHIE NPEAMET MO PACTMCAHMHO.

8) BuinonkwTe GopmaTMpOBame A Texcra, ycTaHosus wpngt Times New
Roman, paswep wpuda 11, BuipasHusane no NEBOMY Kpako, OBbIMHbIA
wpnor.

9) Caenaiite 3anMBKy GOHa MHOGLIM UBETOM, OAHOBPEMEHHO BLIAGAUE CTPOKY
w cronGew, waxas wa knasuuy Ctrl

10) Coxpanure Tabnuuy.

TaGauya 3.4
Pacnucanue ypokos
Ne [ Nonegensmu| Bropwux [ Cpeaa Uersepr Namania | Cy66ora
1. | Anrebpa Kazaxcii |Feomerpus |Pyconitnze | Owanueckan | Ousuka
Az Kynerypa
2. |Mngopwaruca |Pyccxnt  |Pyccenit | Mureparypa  |Feomerpun | uonornn
3. | Nwepaypa Ok | Mureparypa | AnreGpa Buonornn | Vctopun
Kazaxcrana
4. |ovanueckan  |Anrebpa  |Xwwn | Kasaxcoui sasik | Texvonorua | Ancawiicki
wynstypa e
5. | Vicropus Kasaxcian |Kasawcenit | Awcwicnt | Xunwn Knacchi vac
Kasaxcrawa | mreparypa |nasik [
6. |Aurnuiicxuii | Feorpaua |Buonorns | Cawoncanane |Feorpagun
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Witepgeiic (T awrn. interface ~ MECTO COMPUKOCHOBEHWA) ~ COBOKYMHOCTL
CPEACTE M METOAOB B3ANMOAENCTENS MEXAY SNEMEHTaMM CCTEMS.

VIHpopMaUmOHHas MOAEN - 3TO OMUCAHIE MOAETMPYEMOTO OGBEKTa Ha OAHOM
W3 A36IKO8 KOAMPOBaHYA UHGOPMALMN

Kaman cesis — Texwueckve CpeACTaa, NOIBONMHOWME OCYWECTERTS Nepeayy
AGHHbIX Ha PACCTORHAM

KomnbtoTep-cepsep — 570 LeHTpansHuIii KOMNLIOTEp, KOTOPLI pacnpepensier
06Ljue PecypChi MEXay MHOTMMA NONb30BaTENAMM,

KomnbioTepHan namare — 370 yCTPOJICTEO XPaHEHNA NHGOPMALUM, WK 3an0-
MUHaKoWee YCTPOJICTE0. MamATL ABARETCH OBA3ATENLHOI HACTLIO KOMMLIOTEPA.

KomnbtotepHbie et — 370 06beanHerme KOMMLIOTEPOs AN O6MEHa MHGOp-
Malyueii 1 COBMECTHOTO UCMONL308aHNA PECYPCOB.

K3wi-namaTs, Wi CBEPXONEPATMBHAR NaMSAT, — OleHs GLICTOE JanoMuHalowee
YCTPOIACTBO HEGOMbLIOTD OBbemMa. OHa MCMONLIYETCR MpU OGMeHe AaHHbIMU
MEXAY MUKDONPOLECCOPOM 1 OEPaTUBHOI NaMATBIO.

lormueckoe BLICKaZBIBAHME — 3TO YTEEPXAEHHE, HCTUHHOCTL KOTOPOTO MOXHO
onpeaenuTh 0aHOIHAUHO.

Mapkep 3anonHeHmus — HEGOMLWON UEpHBIH KEAAPAT B NPABOM HIKHEM Yrny
Bb17IEHHOI AUEITKY M BLIAENEHHOTO ANANAZONA.

Mopenuposanue - 370 npoLecc NOCTPORHAA MOAENEH ANA MCCIEA0BAHNA 1 H3yue-
HWA OBLEKTOB, NPOLECCOB NW ABAEHNiL

Oneparuenas namsts (Random Access Memory - RAM) - 370 GhicTpoe
3anoMuHaOWee YCTPOJICTEO He OueHs GONbWOro obewma, CeAsaHHoe C npo-
LeCCOPOM # MPEAHA3HAEHHOE AR AMUCH, CUNTLIBEAHUR U XPAHEHWA BHINONHA-
€MbIX IPOTPaMM U AaHHBIX, 06PAGATIBAEMBIX STAMM MPOFPaMMaMM

OTnapKa NPOrPaMMBI ~ NPOLECC NOMCKA W YCTPaHEHU OLIMBOK B NPOTpaNie,
KOTOpBi MPOMBOAUTCA MIOCAE €€ NPOFOHa Ha KOMMLHOTEpE

Nonb3sosatenbckmin uHTepdeiic (Ha anrn. user interface wan cokpaueno Ul —
CucTema npasun W cpeacTs, ofecneuvsalouias B3aMMOAEACTEME MPOTPAMME!
¢ nons30satenem
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Kak Hanucars nporpammy, KOTOpan py Bxoae 3anpaumsaet napons? Ecan

AP He COBMAAAET C 3aAaHHBIM 3HAEHVEM, TO NPOTPaMMa BbIAET COoBue-
Hyte 0 TOM, 4TO naponk HeeepHsiii (puc. 4.20). Mave, ecn napons cosnaaet

C 338aHHBIM 3HAUEHUEM, TO MPOTPaMMa NPUBETCTBYET yuacTHuKa (puc. 4.21)
TpU UCMOAb308aHMM CTPOKOBOTO TN 4aHHLIX £0 3aKMHOUAIOT 8 aNOCTPOGI ()

Fie_Edt_Format_Run_Options = RESTART: C:/User
e T Fe——————
bassword=inpat (‘Tpuner! 5 pomma) Fravs

<t passwordm='user
[t ————
princ (‘Tipocmure, no Bam nepons wesepmi')

Window _Help

Boocoms, b e vt

Puc. 4.20. Napons e cosnagaer

RESTART:

Fle Edt_Fomst Run Options Window Help e e

Passwordminput (‘Ipumes: Baemie napomin’) user

Ep——— Dpumes, usex:
princ(‘Tpuser, user!') 55

else: >

prine('lpocmume, Ho Bam naposs mesepwmgi')

Puc. 4.21. Napons coanagaer
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8| ouenn

11. CpegHecyTouHan 40NA Ka3aXCTaHCKUX TeNeKaHanos 3a cenTaGps 2020 roga
noka3ana Ha puc. 3.6

o

o

f/ @,e;,e fofﬂ}ﬁ,f;:/

Pic. 3.6. CpeanecyTouHan A0MA Ka3aXCTaHCKAX TENKaHAN0R
3a centabps 2020 foga

Ha 0cHOBE AaHHBIX rpagvika COCTaBETe TaGAMLLY B TEKCTOBOM NPOLeCCope.

(P Microsoft Excel ocraerca ayuwim cpeav snexTpoHHbIX Ta6AML Kak B 63-
627" ) wece, obpazosasuu, Tak n s Gury. Ho cyiscrayer neckonbio ansrepwaruasix
SEKTPOHHLIX TaGAMLL, BCe OHM AOCTYNHbI GECTAATHO, MOTYT BHIMOMHATS aH3M0-
fnHy1o paGory, Kak 8 Microsoft Excel. Mpuseaent HekoTopbie 3 Hix.
1) Google Tabmuusi - 370 akanor nporpawHouy obecneverutio Microsoft
Excel. Jnextponman Tabauia Google pasewena Ha o6nauoi nnaTopMe
U MOXET 30GEKTHEHO NPMEHRTLCA 41 COTPYAHAJECTSa. TaKoKe BO3MOXHO UC-
NO/Ib308aHse GBTOHOMHOTO MPHTCXEHIA A1A NEPCOHALHSIX KOMIILIOTEPOB  Mo-
6bHLIX YCTPOICTS C AOCTYION K Helt B 7106OM hecTe U Ha 11060/ nAaTGopHe.
2) Office PlanMaker - 3¢exaan Gecnaathan 3amena Microsoft Excel,
B Office PlanMaker MHOFO KPaCHBBIX WABAOHOB A7R BH3yaTM3AMA ABHHEIX
5 2D, a Taioke 5 3D. OTawuHO coueraerca c Microsoft Excel 2016. B ee sKno-
uensi Gonee 350 GOPMYN ANA MATEMATUNECKUX GyHKLUMI, NOAAEPKBaEMBIE
nnaTGopuami Windows w Linux.
3) WPS Office. dnextponssie Ta6nULLI MOAGEPXMBIOT Bce M3BECTHbIE
GOpMaTHI AMCTOB. TakoKe ABARETC 3dGEKTUBHLIM UHCTPYMEHTOM A1 COBMECT-
HOli PaGOTHI C NOAAEPXKOIi O6AAUHOTO CepWca. B HACTOALLEE Bpems OH Ao~
Crynen ann onepatmomHsix cucre Windows, Mac, Linux, i0S  Android.
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NocnepoBatenbhocTn — 370 BBejeHbie & COCeadme AUk AaHHbie,
npeAcTasAIoILYe COBO HEKOTOPYIO 3AKOHOMEPHYHO MOCTEA0BATENBHOCTS.

Nocrosnnan namats (M3Y, anrn. ROM, Read Only Memory - nawsaTs Toneko Ans
UTEHWS) — SHEDIOHE3ABUCUMAR MAMATL, UCMONLIYETCA ANA XPAHEHUR AGHHBIX,
KOTOPbIE HUKOTA He NOTPEGYIOT M3MEHeHNS.

Npo6aema - 370 GOPMa HayUHOrO OTOBPaXeHNA NPOGAEMHON CUTYaLYMH

Npo6nemuan cuTyaums - 3T0 3aTpyaHEHYe, KOTOPOE BOIHAKAET 3-3a HECO-
OTBETCTENA MEXAY UMEIOUMMACA SHAHUAMM ¥ TEMV, KOTOPBIE HEOBXOZUMSI ANR
peuwenws 803HMKWei 3a8auu

Mporpamma - 3anuch ANMOPUTMA Ha MALMKHOM A3bIKE, MOHATHOM KOMIBIOTEDY.

TIPOrpPaMMbI-WNMONBI YCTAHAEMMEAIOTCA CKPBITHBIM MYTEM Ha KOMLIOTEPH ANR
c6opa uHpopMaLm o nons308aTeNe 63 €ro BeAOMa

TpoToTUN - 370 OGBEXT, NPOLECC WK AB/EHYE, Ha OCHOBE KOTOPOTO CO3ALTCH
wogens.

Pa3BeTs AAIOWUICA ANTOPUTM — 3TO ANTOPHTM, COARPXALMI KOHCTPYKUMIO BeT-
Besnn

PacnakoBKa apxmBa — MPOLECC BOCCTaHOBNEHNA CKATLIX Gaiinos.

Cepsep - aGowenT cet, OTAAIOWMA B CeTb CBOW PECYPC W UMEIOWWI W He
uMetouit 4OCTYN K pecypcam ceTu

Cosaanue apxusa - NpoLecc cxatua Gaiinos.

Ta6uuya - 370 0GBexT, KOTOPIli A06AB/AETCA B AOKYMEHT AN CTPYKTYpUPOBAHUS
AaHHLIX

TecrupoBanme (aHr. test - MCTLITAHNE) ~ 3T MCMLITaHYE, MPOBEPKA NPABIALHO-
CTM PaGOTLI NPOTpaMMLI B UenoM AMGO ee COCTaBHbIX YacTeit

Tononorua xapakTepusyet Guanueckoe PacnonoXeHie KoMNLIOTEpos, Kabeneii
W1 APYTMX KOMMIOHEHTOB CeTn

TposHCKMe MPOTPaMMBI ~ 370 BPEAOHOCHSIe MPOTpaMMb, BHNOAHAIOWAE
HECAHKLMOHMPOBaHHbIE NO/bI0BATENEM AeHCTaNS.
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435 NPOrPAMMMPOBAHME BJIOXEHHbBIX YC/IOBUIA

Bbl HAYYUTECH K/KOUEBBIE C/IOBA

Vicnonssosats  snoxentsie | Broxewswe | Kipicripinren | Nested

YCNOBUS Ha A3biKe NPOTaM- | ycnoaws | waprTap conditions

MipoBaH¥s: Python (naiiTos). Oneparoput | Cansictiipy | Comparison
cpaswenusi | onepatopnaps: | operators
Kackapeie | Kackaarer Cascading

setenenun | Tapmaktany | branches

Bam M3BECTHO, UTO C NOMOWLIO PAIBETBARIOILMXCA ANMOPUTMOB MOXHO pea-
71308aTh Kak NOMHbIV, TaK ¥ HENONKbII AATOPUTM BETBNEHNA. ECTM BO3HUKAET He-
06X0AMMOCTL CaenaTs BLIGOP GOnble, YeM U3 48YX MyTel, TO & TaKOM Chyuae pea-
M3YETCA MHOKeCTBeHHOE BeTBAeHMe. IDABEACH NPUMED U3 XU3HA

llonycrum, Bam  Aanu  3agaHve, KOTOPOE pPEKOMeHZyeT npocmMoTp
BuAeOKOHTeHTa B VHTepHeTe. MPOCMOTP BIVACOKOHTEHTA PeKOMeHAYeTCH
NPOBOAVTS & 3aBUCMMOCTU OT BO3PACTa NONL30BATENA 11O FOAAM, HANPHUMED,
OT 2 — MyBTGWALMBI, OT 5 — pa3suBaole Urpsi, OT 8 ~ POBOTOTEXHMKA, O
11 - nporpamunposakme & Python, ot 14 - nporpammnposakve urp, ot 17 -
QUHAHCOBAA rPAMOTHOCTS,

TMonpoGyiiTe COCTABATS CTOBECHSIA AATOPUTM PELLIEHUR 334au¥ C MOMOLLbI0
KOHCTPYKUAM BETBACHNS.

=

My pewenny 3aaaun Bui GyAeTe NPUMEHATS HECKOMLKO Pa3 YCIOBHAIIi O~
parop eetenenus if. O GyaeT NOABAATLCA BHYTPY APYrOro onepatopa if. B Taknx
CAy|aRx OMEPATOPb CHATAIOTCH BAOKEHHBIMM.

BROXEHHOE BeTB/IeHMe — 3T0 BETBNIEHVE, HAXOARILEECA B OAHON U3 BeTBE o) '
Apyroro seTanenms. ®

BO B/I0XEHHOM BETBACHWN NOCTE OAHON PAIBUIKI B XOAE MCMONHEHNA NPO-
TPaMMBI NORBAAETCA APyTas pazennka. TPy STOM BnOXeHHbIE 610K UMEroT 607~
Wit pasmep oTcryna (Hanpumep, 8 Npo6enos). W3-3a HesdPeKTUBHOCT BLINOA-
HeHWA BNOXEHHLIX OMEPATOPOB PEKOMEHAYIOT MCMONLIOBATL OAMH-ABA YPOBHA
BAOXeHMA (PUC. 4.22).

139





OEBPS/image/1132.jpg
3.2, ®OPMATUPOBAHME 3NIEMEHTOB 3/IEKTPOHHbIX

TABANL,

Bbl HAYUUTECH KNKOYEBBIE C/IOBA

@opuaTuposary snewewTs | Onextpowsas | dnextponauik | Spreadsheet
aNeXTPOHHOR TABNAU Tabnuua wecte
@opuaruposanue | Gopuatray  |Formatting
PaGouasiemra | Kymsic kiTabhi | Workbook
PaGowninuct | Kymsic naparst [ Worksheet

.

Mpy paote ¢ uHdopmauveii uacTo TpeGyeTc Co34aeaTs TabMMLL, NPOSO-
AWTL Pa3NMUHbIe BLIMMCIEHNA C MCMONLIOBAHNEM GOPMYS, BHINOMHATL Pa3Mi-
Hble SKOHOMUUECKUE, GYXTANTEPCKME U NHXEHEPHLIE PACUETs, CTPONTS rpaduKi
W1 AMATPaMMB, CO3AABATY MATEMATUMECKIE MOAEH, POBOAWTS AHANN3 AAHHBIX.

I\1# NpoBeseHNA PacteTa AaHHLIX, NPEACTABNEHHLIX B BUAE TaGAMULI, Gbi
PazpaGoTabi NaKeTsi NPUKNAAHLIX MPOTPaMM ~ TAGAMUMbIE NPOLECcopsl. IT0
CMeyyansHeiii KOMNAEKC NPOTPAMM A71A YNIPAB/EHUR 3NEKTPOHHON TabauLiel
B HaCTOALIeE BPEMS HAUGOEE NOMYAAPHBIM TABAMUHEIM NPOUECCOPOM ABARETCH
3nexTponHas Tabmuua Excel

3nextpommas Tabnuua Excel - 3T0 npwnOxeHue, no3sonoliee .@'
aBTOMATUINPOBATE OBPABOTKY AAHHLIX, NPEACTABACHHBIX B BUAE Tabany, £ @

OCHOBHOI AOKYMEHT, UCnOAb3yemsili 3neKTpoHHol Tabanueii Excel Ans
XpaHewun u 0BPABOTKM AGHHLIX, HAILIBAETCH KHWFOW (paboueir KHWroW)
w wmeet pacumpenvie xlsx, xls.

Pa6ouan KHMra COCTOWT W3 OTAE/LHLIX PAGOUNK ANCTOB, KaXABIi U3 KOTO-
PLiX MOXET CogepXaTs AakHbie. 110 yMONUaHNIO KaXAAs BHOBL CO3AAHHAA PaGO-
4aR KHUTa COARPXMT 3 PABOUMX IMCTa, KOMUECTEO UX MOXHO U3MEHST, Kaxabiit
PaBoLMii MMCT MOXHO MepemmeHoBbIBaTs.

PaGouyit AMCT PasaencH Ha CTPOKA W CTONGUBI, Ha MEPECEUeHin KOTOPIX
06pasyloTCa Aueiikn. AMEMKA — OCHOBHAR EAVHMLA XDAHEHNA ATHHBIX.

Kaxgan Aueiika MEeT CBOM aapec, KOTOPbIA COCTABARETCH W3 3aronoBKa
C1on6ua (A, B, C, D..), PACTONOXEHHOrO & BEpXHEii 4aCTM TaBAULI, U 3aronoBKa
CTPOKM, HAXOAALErOCH B NeBOi wacTy Tabanubi (1, 2, 3, 4..).

AKTVBM3MPOBaTS 3MEKTPOHHYI0 Tabnuuly Excel MOXHO pasHbiMy crocoBamy,
Hanpuwep komanaamy Myck — Bee nporpammet - Microsoft Office ~ Microsoft
Excel wnu 4goiibin wendkom no 3auky Excel a PaGouem crone.
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Obuywii 0Gbem WHPOPMALYM & OpraHu3Me Yenoseka cocrasser 60 3eT- 8"
TaGaiiT. B 0aHOii KneTke CopepXUTCA 1,5 [6 uHopMaLuy. B cpeanem uenosex
cocrowT u3 40 TPUANMOHOE KAETOK.

Jsomouns HoCuTenel MHGOpMALNM noKazaHa Ha puc. 1.13.

Uncbpossie HocuTenn
&

! ‘° ! BUHWA 1 MATHWTHBIE HOCHTENM

Kowa — nanupyc — metann

CKana — Kamenb — LIMHAHbIE AOLIEYKH

Puc. 1.13. 380m0UnA HoCUTeNeR WHbopHaLNA

SSD (aurn. Solid-State Drive) — TsepAoTensHbiii HaKonMTens, KOTOpHIii 8‘,’
NpUMEHRETC A1A XpaKeHMs MHGOPMALMA U MpeACTABARET COGOJ HaGop
MAKPOCKeM GleLL-NaMATH, pa3ueLieHHbiX Ha OAHO/ nnaTe. KpoMe MUKpOCXeM
nawsTh SSD COREpHT yNpaBAAIOWiE KOHTPOATEp. B HACTOALLEE BpeNA Toep-
AOTeALHule HaKOMMTENM UCTION3YIOTCA KaK B HOYTEYKaX, HTEYKaX, MAGHILETaX,
TaK M B CTALVOHAPHBIX KOMNSIOTEPaX AMA MOBLILIEHMA MPOM3BOAUTEABHOCTA
o CpaBHEMINO ¢ TPAAMLMOKHBIMA XeCTKUMU AUcKamit HDD, TeepaoTesHIe
SSD-HKOMUTEU MMEIOT MeHbLLMI Pa3MEp U BEC, HE LiyMAT, MeHee ogBepe-
Mt MoBpexgeHutam (y SSD HeT MexaHuUECkitx acteli), paGOTaIOT SHaUATENsHO
BhicTpe, uem KnaCCUMECKIe XECTKIE Avcki, Gaiinbi U MPOTPaMMEI OTKPLIZa-
107cn 8 eTbipe pa3a GicTpee. MakcuansHan émkocts SSD - 40 72 TepaGar

25






OEBPS/image/931.jpg
145 PA3MEPbI ®ANNOB

Bbl HAYYMTECH K/KOUEBBIE C/IOBA

Cpaswusats cpaiines pas-  ©aAnsi pasix | Typni enwemperi | Files of

WeiX pasMepos, xpassim  PaIMEPos dainaap different sizes
oauHaKosyio nbopwatio, | TEKCTORMIR thaiin | Moringic chaiin | Text fle
fpaguiecknn | lpagmkanssx | Graphic file
dann dain
Buacomain Beitne dainss | Video file

Uacto mpu pabote C pasusium Gaiinauu ¢ opnHaxo-
SLIM COREPKEHMIEM HEO6XOAUMO CPABHMTH WX U BHIGPaTh
TOT aiin, KOTOPHIii 6yET YAOBMETROPATS WM Tpe6OBa-
Huav. HaNpUMEp, AOKYMEHT, CO3AaHHIi B TEKCTOBOM npoLiec-
cope Word 97-2003, umeer pactuuperue .doc, a AokymenT, co3-
Aankbiii 8 Texcrosom npoyeccope Word 2007 1 sbiwe sepcuii,
et pacumperute .docx (puc. 1.14). Pacumpenis
Cerogmn axTyanibi Gaiinsl ¢ Wmenem w pacuwpemen —-90€ ¥ -docx
.docx. Konuiectao ¢aiinos ¢ pacumpenmen uvenu .doc BBUAY ROCTEneHHORO
06HOBREHYA MPOTPAMMHOTO O6ECTEUEHHA NEPBbIX MOCTENEHHO YMEHbLIAETCR,

.] War 3a warom
) - [T —
S ERE S
UToBb yaHats pazeuuy mexay Aey- cam
MA TeKCTOBbIMM Baiinamy C pacwmpesnem Pl cmen, A
.docx 1 .doc, NPOBEAEM MAHM-UCCEAO-  |@ Sampmemecomsiosny
Banve. LA 3TOMO cpagHAM WX, MpuMensa |2 IO
KOMaHAY CBOMCTBA 13 KOHTEKCTHOTO MEHIO,  |@ siweoen. 1
HaXB NPaBO KHOMKOJi MblLUM Ha BbiGpak- (8 A trmrmerot
Helii daiin (puc. 1.15). e ——
B

Puc. 1.15. Ceoiicrea daiina
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T

Puc. 1.16. Cpasnenve Texcrosbix paitnos .doc 4 .docx

U3 puc. 1.16 Mbi 8wgum, 4TO pasmepsi Gaiifios HEMHOTO OTAMYAKOTCA. Daiin,
co3aanHbiii ¢ pacwmpenvem .doc, neer pasmep 28,9 M6aiiT, a AoKymeHT ¢ pac-
wmpennew .docx 3aHumaer 26,6 MGaiit. MOXHO CAenaTs 8180, YTO AOKYMeHTH,
UMeloUME OAUHAKOBOE COAEPXakMe, OTANAIOTCA Pasmepom Gaiina. U pasunua
Mexay HaMu cocragnser 2,6 MGaiiT

DlanHoe CpasHenme XOpOWO WAMIOCTPUPYET, CKONKO MECTa Ha AuCKe 3aHi-
MaeT 0fHa 1 Ta Xe UHGOPMALWA B 3ABUCUMOCTI OT TOTO, B KaKOM pOpMaTe OHA
3anucana

PaccmoTpuM  Creaylounii npumep, Cpaseus gBa rpaduueckux Gaina
€ OAVHAKOBLIM USOBPEXEHUEM, HO C Pa3HLIM PACILIMDEHUEM, OAVHAKOBOTO COAep-
Xanus, Ho pazkeix Gopmatos: TIFF u JPEG (puc. 1.17).

Puc. 1.17. Cpaswenne rpadueccix (aiinon
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Pas6epem nepswii daitn & Gopmare TIFF. OH uacro ucnonsayerca Ana xpa-
HewuA w30Gpaxenuit. [lanwbiii GOPMAT NO3BOAAET COXPAHATH GOTOrpadUN
B Pa3MMUKBIX USETOBLIX MPOCTPAHCTBAX M C 6OABLWOJ Fy6MHOI ugera (8, 16, 32
1 64 6w). TIFF WMPOKO NOAAEPXMBAETCH TPAMUECKMMI NPUNOXEHHAMM W MC-
nons3yetca & nonurpadun. Msobpaxenue s TIFF we Gyaer TepsTs KauecTeo nocne
Kaxoro coxpanena Gaiina. Ho, K CoXanemuio, uMeHo u3-3a 31oro TIFF-gaiinsi
uMeloT 60/b1wOii pazmep. B AaHHOM npuMepe ok coctasnser 12,5 MGaiir.

Bropoii aiin c pacumpenvem JPG - 370 camii pacnpocTpaeHHbiii
W nonynApHLI Gopmat rpaduueckwx ¢aitnos. Ha npakTuke coxpamenne GoTo-
TPAGUM C MUHIMMANLHON CTEMEHBIO CXATHA HE A3ET BUAMMOTO YXYAWEHUS Ka-
uecsa w3o6paxenns. Ha puc. 1.17 370 xe w306paxesue umeer pasmep aii-
na 2,45 MGaiit. PasHvua npu CpasHenwm pasmepos Aeyx $aiinos cocraenmer
10,5 M6aiir.

C CambiMy pasHbIMA BUACOGOPMATAMM Mbi CTAKUBAEMCA MOCTORHHO. Ce-
FOAHS CYulECTBYeT MHOXeCTEO GOpMaTOB BUACOGaiNO. CyuiecTayoWMe BALO-
GOpMaTHI 06/13AAKT yHAKAbHLIMMU OCOBEHHOCTAMY. BO3HYKaIOT BONPOCH «KaKoi
bopwmar Buaeo nyuwe? Kakomy sueohopMaTy 0TAATS NpeanouTeHme?s PaccuoT
PUM KNaccNdMKaLMIO HEKOTOPLIX GOPMATOB BUACOPAIiNOS, MPEACTaBNEHHYI0 Ha
puc. 1.18.

opwmar 3GP, pacuimpenve haitna 3gp — GOPHAT BUEO 13 MOGHTEHOTD KOHTEHTa
KOTOPOR NOHMIAETCH He BCaMY MIGEpaMH U NPSRHEHEUEHO AR MOBWTEHaIX JKPAHGE.
KauecTao ouexs Wi3Ko, a pasiep OeHs ManeHKi.

®opwaT MOV, paciupenvie haiina .mov — BUAEO, NPeQHaSHajEHHO A1 NNeepa.
Quick Time o1 Apple. MTpu Bb1G0pe (haFa HYKHO OBPALATE BHAMGHUE Ha APyTHe.
XGPAKTOPHCTIN PAIMEP, PaIPLLICHHE 1 T4,

BT opwar AVI, pacumpene chiina v — i nonyrapui hopuar.
(O MOXET CONoAATS KaK SWIEO, TaKk 1 2yAMOTEKCT, Ka0BpaRGHHe U 36YK
SOCTPOMSBOASTCH CHIDPOI.

75 GOMLILMACTEA COBPEMEHNbX. SWIEOYCTDOCTS. B STOT KOTEFNeD BXOAT Bce
ORYAPHLIE BUEOKOAGIH. [TIAEHOS ~ KZUSCTEO URODPENEHHI TEPRETCA MHHAMANEHO
B npouecce cxaus.

i @opuat MPEG-4, pacuimpenvie baiina .mpd — causii pacnpocTpaHersii Gopmar

Pic. 1.18. KNacCuOUKaLIAA HEKOTOPIX GOPMATOR BuACOGaIIN0E
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CyujecTayeT MHOXECTEO pa3nuuHbix ayAMOpOPMATos (38yKosol dain)
Hawn6onee uacto ucnons3yloTc Takue Gopwars, kak MP3 n WAV, Tun gopmara
06biuHO OnpesensieTca pacupenem daina mp3, wav, .0gg, wma.

WAV ~ 0gwH u3 nepebix ayavoGopmaTos. OBHIUHO UCMOMb3YETCA ANA Xpa-
HeHWA HeCKaTBIX ayano3anucedi. B CpeaHen 0aHa MuHyTa 38yKa B Gopmare WAV
3aHumaer okono 10 M6aiir.

MP3 (MPEG Layer-3) - HauGonee pacnpocTpanessiii & Mupe 38ykoBo¥ Gop-
war. Ha Tekyuuii momenT MP3 He RBMMETCA Nyuwwm GOPMATOM MO COOTHOWe-
HWI0 Pa3Mepa Gaiina C KAYECTBOM 3EYUaHWA, HO MOAAEPKMBAETCH GONLUINHCTEOM
ycrpoiicre.

[\1# CXATUA AQHHBIX B ayAMOOPMAT MPUMEHAETCA ONPEAENEHHLIA ANropuTIA
KopupoBaHws ~ koaek. Hanpuviep, & Gopmate MP3 scerna ucnons3yerca Kogek
MPEG Layer-3, a & gopmate MP4 MOTYT 6biTs MCrIONL308aHI PazHsie KoaeKu

My cxamvn MP3 38yK TEPAET KAUECTEO, TeM CAMbIM YMEHBIIAETCA pa3Mep
daina.

My XpaHeHym 1 oTpaske Gaiinos PasHbix GOPMATOB, HO C OAUHAKOBLIM CO-
AePXaHVEN NEATIOUTEHY Ualle OTAGETCH Gaiiny C MEHBUINM Pa3MepOM.

3nanve. Monnmanme g;?

1. Kakim 06pasom MOXHO CPaBHUTL Gaiifii C OQMHAKOBHIM COAEPXAHMEM, HO
pashbix opmaros?

2. B uewm npenMyulectao pacwipesuii TekCrossix AokymenTos .doc nepes
.docx, .txt nepen rtf?

3. Yewm oTmualoTca rpaguueckue dalinsi ¢ pacwmpenusmu tiff or jpg, .bmp
ot .jpg?

4. Kak MOXHO nOMeHsT pacuuupenye $aiina Ana yMEHbIIEHNS ero pasvepa?
5. Kakwe dopmatsi sugeodaiinos Habonee pacnpoctpanensi? Mpusegure
npuMeps.

6.B uew pasuiua mexay ayauodopmatami MP3 u WAV?

7. Copaiire ga Texcrossix gokymenTa: 8 Word ¢ pacumpeniem .doc n Baok-
HoTe C pacupenviem txt

~ CoxparuTe Gaiinbi, Ha38a8 UX OANHAKOEO: ANIFOPUTM CPABHEHMS

~ Cpaswute gea daiina, OTKPLIE AOKYMEHTH, CO3AAHHLIE B TEKCTOROM
npoueccope Word v & BnokHote.
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| AeicTeve 1)

Her

Yenosue
2

|ReicTape 3| |BeicTame 2

Puc. 4.22. BAOK-CXeMa BIOXEHHOTO BeTaNeHMs

B KOHCTPYKUMU BIOXKEHHBIX ONIEPaTOPOB Kax oMy onepatopy if cootaercray-
eT Ton6K0 0aH OnepaTop else. CoBOKyNHOCTS 3TuX Oneparopos else-if o3wauaer,
4TO eChW He BLINOMHAETCA NPeAbIAYiLee YCIOBUE, TO NPOBEPAETCA AaHHOe. ECTn
HY1 OAHO M3 YCIOBUIt HEBEPHO, TO BLINOAHAETCA TeNo OnepaTopa else.

CrpyKTypa BnOXeHHBIX onepatopos

if <ycnosme 1
<MHCTPYKuMK 1>
else
if <ycnosme 2>:

<ucTyKUWM 2>
else
<uHCTPYKUMY 3>

Onpepenute, & Kakoii W3 ueTaepTeii KOOPANHATHOM NAOCKOCTU Ha-
XOAWTCA TOUKA C KOOpAMHATaMY (X, Y).
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Mocre 3amycka NPAIOXEHNA OTKPLIEAETCA OKHO MpOrpamms! (puc. 3.7), cocTo-
ujee 3

1) CTPOKM 3ar0N10BKa C Ha3BaKMeM PABOUEli KHUTW & LEHTPE OKHa;

2) nanenw GLICTPOro AOCTYNa 417 GHICTPOTO AOCTYNA UACTO MCMONL3YEMbIX
KomaHa;

3) NeHTBI € BKAGAKAMMU 417 GLICTPOTO HAXOXACHNA KOMAHA;

4) cTpoKy dopmyn (KoMaHAHAR CTPOK) C OTOBPaXeHYEM AAPLCa aKTUBHOI
AueliKi 1 ee CORepXAMBIM;

5) paGoueii 30Mbi Tekywero paGouero AuCTa, cocToaweii 3 3aronoska
cTon61408 1 Homepos cTpok;

6) CTPOKM CocTORHMA, BLIEOAAILEN COOBuIeHYe O Tekyuwieii paboTe (Fotoso,
Bsoa, Yxkawure u 1)

Puc. 3.7. Mnasrioe okwo Excel

OAHOBPEMEHHO MOXHO PABOTATL Ha HECKONLKUX IMCTAX, BEOAMTS AdHHbIE,
NPaBuTS, GOPMATAPOBATS, NPON3BOAUTS C HAMM BLIMACTEHUA

®opmarupoBanme s 3neKTPOHHOI TabLe Excel npumenseTca Ana o6 nere-
HIUR BOCNDUATAA AaHHbIX. DOPMATUPOEATL MOXHO BbACTEHHbIE (AKTUEHSIE) AUEii-
Kin W 0B1aCTY. OTGOPMATUPOBAHHBIE AUEIiKA COXPAHAIOT CBOVH GOPMaAT, NOKa
K HUAM He GyZIeT NpUMeHeH HOBbI GOPMAT WM He yaanew Crapuii. Mpn ssose
3HAUEHUR B AUEIiKY K HEMY NDUMEHRETCA YXE MCMONb3yembii & Aueiike Gopmar.
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WWar 3a warom ,&.

1. Baegure uncna x u y.

2. Pa3fiepuTe KOHCTPYKUMIO BIOXEHHOIO BETENEHNS, MOCKONLKY HEOBXOAUMO
nposepuTs Gonee 0AHOTO yCIOBUR

1) ECav Touxa pacnoniaraeTca s NepBoii KOOPAHATHOY UeTBepTH, TO e Koop-
AVHAT YAOBAETEOPAIOT YCAOBMIO X > 0,y > 0.

2) ECu TOuKa PACnonaraeTca & 4eTBEPTON KOOPAWHATHON ueTsepTY, TO ee
KOOpAMHaT yAORNETEOPSIOT yCI0BMIO X > 0,y < 0.

3) ECan TouKa pacrionaraeTca BO BTOPOW KOOPAWHATHOW ueTsepTy, TO ee
KOOpAMHATS! yAOBNETEOPSIOT yCIOBMIO X < 0,y > 0.

4) ECnu TouKa pacnonaraeTca B TpeTbeli KOOpAVHATHON HeTaepTH, TO ee Koop-
AVHATH YAOBAETEOPAIOT YCAOBMIO X < 0,y < 0.

3. Mepeoe 1 BTOPOE AENCTEMA MOXHO OBLEAHNTL 8 OAWH if, TaK Kak y HUX
0auHaKoBOE yenoBue X > 0. B 338NCUMOCTH O 3HaueHNs y TouKa GyaeT nexatt
B NepPBOiA 11V B YETBEPTON KOOPAUHATHON ueTaepTY. Takim 06pa3oM nonyuaer-
7 BROXeHHOE BeTBNEHNE

4. Ecan ycnosve X > O ABARETCA NOXHHIM, TO BHINOMHAOTCA OMEPTOPLI NOCNE
else, re BHOBL BLINOMHACTCA NPOBEPKa YCAOBNA Y < O MAu Y > 0, 1 OT 3T0F0 yCr0-
BA 30BMCUT, B0 BTOPOY W1 TPETLEIA UETBEPTH ByAeT HaXOAUTECA TOUKA.

5. Hanuwwe koA Nporpamms! (puc. 4.23) C BIOKEHHbIM YCAOBHEM.

Fie Edit_Fomat Run Options Window Help i
% = incimpuc () 1
¥ = anc(impuc() Tepsas uerseprs
fex>or >
£y >0 £x>0,y50 =mmeemees RESTART: £1/0
print ("Tepsan wersepms 2

erse #x>0,y<0 2
print ("iersepras wernepTs) erseprax verseprs
>

eroet
iy > 0 tx<0, ¥>0 s RESTART: F1/0
print ("Bropan wersepms; =
e1oe; #x<0, y<o H

Bropas verseprs

Print ("Tpersn werseprs)

w12 CokR | penun verseprs

Puc. 4.23. KOA NPOrpatiiisi BAOKEHHOTO BeTAeHNA
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Ans GLICTPOTO KOMUPOBaHWA GopMATOs M3 Bbige-
TeHHBIX AUEEK B APYTMe AUENKM MOXHO MCMONLIOBATL
Komarzy Gopmar no o6pasuy (puc. 3.8) sknaak Fnas-
nas, rpynna Bydep obmena.

®opmarupoBanme noapasyMesaeT u3neHeHve

- usera wpngra;

- ugera 3anueku;

- rpanuL;

~ uenTpuposane u T4

Vi3meHeHnue paspagHOCTH uvcen MpOUIBOAMTCH
KOMaHZaMM rpyANsl YNcno: YBenuuuTs paspasHocTs

Ui YMeHBWHTS paspaAHOCTS (puc. 3.9). Puc. 3.8, Gopuor 1o
o6pasly
B0 e w =
e B 28 e o

Puc. 3.9. PaspagHocrs uncna

[ [resasen—

Lisera, pasmep u HauepraHye WPHPTa, UBETA 3ANMBKU U TPAHNLBI & Bbi-
AeNeHHOI 0BACTH MEHAIOTCH KOMaHAaMM 3 rpynnel LWPNGT (puc. 3.10) sknaaku
TRaBHaRA aHANOTMUHO GOPMATMPOBAHUIO MHGOPMALMYA B APYTMX OGNCHBIX NPU-
noXeHMsX

Calibri <l

KK iliz gl
Wpnot

Puc. 3.10. Komargs! rpynns: Wpngr

Heckonsko AueeK TaBAMLLI MOXHO OGBEAMHUTL KOMaHAO/H O6beAMHMTE
W nomecTuTs B yenTpe (exnagka Fnasas, rpynna Beipasxusaue) 53"

OTUeHTPUPOBATE MHGOPMALMIO & AUSTIKE MOXHO KOMAHAIMU U3 TpyAM!
Buipasuusanue Ha skragke Fnasnan (puc. 3.11, a). BoipasAMEaTL MOXHO M0 rO-
PU30HTa U 1 BepTKanM
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%! Mo 3aA3HHOMY KOMMUECTSY T3 M HOXEK HYXHO OTAMUNTS COBAKY, nayka,

MOpCKOTO rpebewka  xyka. Y MOPCKOro rpebewka 6bisact Gonee coThit

733, a y nayka ux Boce. Takxe y Mayka BOCeMs HOT, a Y MOPCKOO Fpe-

6eka wx HeT cocem. Y COBAKY YETHIDE HOTW, 3 Y XYKA — WECTh HOT, HO Ta3
y i 0 Aga

BHYTPU 6710Ka KOM3HA MOFYT HaXOAUTLCA APYTUE YCAOBHSIE ONePaTOpsi. Pac-
cmoTpuM npumep.

Ha puc. 4.24 npeACTasneH Koa NPOTPaMMB. BIOXEHHLIX YCIOBHbIX OnepaTo-
POB 8 MPOrpamMe HeckobKo. K KaKOMY 13 HIX OTHOCMTCA else, MOXHO yBugeTs o
oTcTyny. OTCryn y else A0MKen GuiTs TaKoli e, KaK y if, K KOTOPOMY OH OTHOCHTCA.

Fie_Eax_foma Fun Optons Winiew i o e
eses = it (e 0) . o
iegs = i e 0) " Seancp
ety spiaes S
P (rapiaecn)
e et T T
pesne rscatios®) 2 h
etoe ‘ :
e 6 1. B
e rhua) >0

prant (rdog)

Puc. 4.24. Koa nporpammsl «1aza 1 HOXKW>

B HEKOTOPSIX CUTYaLUAX HEOBXOAMMO OCYLECTBUTS BLIGOP Gonbwe uem 13
ABYX BapuaHTOB. B A3Lik Python BCTPOEHA BOIMOXHOCTL MHOKECTBEHHOTO BET-
BACHWA Ha OLHOM YPOBHE BIOXEHHOCT, KOTOPOE PEaN3yeTca C MOMOLbI0 Crie-
UManLHOi KOHCTPYKUMM if... elif... else.

Oneparop elif o6pazosan ot Aeyx nepasix Gyke oneparopa else, k koTOpeIM
NpUCOANHEHO CAORO if. ITO MOXHO NepesecTy Kak «uHaue ecaun. Mocne Hero
3anucLiBaeTCH yenosme. KOHCTpyKuuii elif MOXET GbiTb HECKONBKO, YCIOBUA B HIX
NPOBEPRIOTCA MOCNeA0BaTENbHO. KaK TONLKO BLIMONHAETCA YCAOBHe, 3aNMYCKAeTCA
CooTBeTCTBYIOWMIH STOMY YCIOBUIO GAOK KOMaHA U AdNbHENIAR NPOBEPKA He Bbi-
nonksetca

B0k else #BnAETCA HEOGA3aTenbHLIN, KaK 1 & 0BbiuHOM if. B OTAnune oT else,
& 3aronoske elif 06F3ATENLHO AOMKHO GbiTs NOTMUECKOE BHIDAXEHHE, KaK & 3a-
ronoske if.
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OpWMeHTaUWA TEKCTa BHYTDY AUEHKH BHINOMHACTCH KOMAHAOH OpHeHTaLMA
- w3 rpynne BuipasumBanue Ha sxnaake Tnaswan (puc. 311, b)

=g¥- &

P Tep—r——

Y Tecroseicpme

=== 5
=== R ———

T

@ (b)

a
£2

Buipashisarne

Puc. 3.11. Komanas rpynnsi Beipasnusaue

WWar 3a warom

Vimenenve wipmhe! CTon6Ua WM BHICOTI CTPOKY

1. BuigenuTe CTONGEW MU HECKONLKO CTONGU0S.
MomecTuTe Kypcop & 3aro/08Ke TaBANLL MEXAY CTOABLAMM TaK, 4TOGb!
Genbilt KDECT M3MEHWACA Ha YePHBIiA CO CTpenKani <.
3. UTO6bI yBenMUMTS (yMeHbIIMTY) WHPUHY CTONGUOB, NepeasnHsTe nesyio
KHOMKY MBILUW BIPABO (B€EO) 1 OTAYCTATE KHOMKY MbiLLM
4. ECAM BLIAGAUTS HECKONLKO CTOAGUOE, TO MW 3MEHEHWN WMpUHYI CTONG-
L40B M3MEHAETCH WNPHA BCeX CTONGLOE.
WnpuHy cTONBUA MOXHO BHICTPO 3343BATL & COOTBETCTBUM C HABPAHHEIM
Tekcrom. Hanpumep:
~ HaseawTe Kypcop Mei-
wn Ha npasyio rpanuuy
cronbua sone ero umenn
W ABaXAL WenkHMTe neB0N
KHOMKOM MBIl
~ rpanmua cTon6ua asTo-
MaTUueCKN  BLIPABHUBAETCH
110 camowmy anuHHOMY o8y,
HaBpanHoMy B ero Aueiikax
(puc. 3.12)

4
epacit

it
Puc. 3.12. ABTOMATHIECKO BLIPaSHUBAHNE
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TaKan KOHCTPYKLS BBeAeHa & A3bik Python AnA ynydusenys uutaemocTy. Mpu
npUMeHeHAN 3anMCy if-else yBenMUMBAETCA KOTMUECTBO OTCTYNOB, YTO NPMBOAUT
K yXyawenmio unTaemocTy. Hanpuwmep, nporpammy, OnpeaensiowLyo Ans TouKk
4ETBEPTL KOOPAMHATHOI MAOCKOCTH, MOXHO ONTAMMIMPOBATS, UCIOM3YR «Kac-

KaaHyt0» NOCNEA0RTENSHOCTS ONepaLeii if... elf... else.

KackaaHble BETBACHUA UCTIONb3YIOTCH ANA PA3AETEHUA KOAA BONEE Hem Ha
A8e seTeu

Crpykrypa KackagHoro Betenenun

if <ycnosue 1>:
<uHCTPYKuUM 1>
elif <ycnoswe 2>:

<MHCTPYKuuM 3>

<umcTpyKuun 2>

ATITOPUTM BLIMOAHEHNA KACKAAHOTO BETBNIEHUA NOKA3aH Ha PUC. 4.25.

Her BRa
Y L
Her na
0 Trcrp 2
Her BRa

else[mom ¢] [wep 3

Ve 5

Puc. 4.25. Er0K-cxewa koHCTpy KL if-elif
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B 371eKTpOHHOY TaB/mue EXcel npeanaraioTca roToBsie cnu Tabauubi (puc.
3.13), KOTOpbIE MOXHO WCMOAL30BATS A71A GLICTPOTO GOPMATAPOBAHMA TaBAM-
i, ECIM TaKie CTM He COOTBETCTBYHOT NOTPEGHOCTAM NO/L30BATENS, MOXHO
CO34aTh ¥ NPUMEHNTL HACTPaMBaEMBIiA CTILNL TAGANLILL

e e e
T Bepmas rparana
nessa rpanm

Dpasa rpania

Her rpaaus
Bee rparn

Bewme rpama

[

Brtpennas ropusonTarensn rpans
Brammesa seprukanonan rpava

1
N
z

[ ——

] JpFe—r—
=

- -
@ e [ —
Puc. 3.13. Crunn dopmaTiposanmn 1 Tpanmue:

LWar 3a warom £,

f=cy

Ann gobasnenns rpanmub:
1) suiGepure seiikw;
2) wenKkHUTe Ha CTPE/IKY PACKPHIBAIOWIErOCA CIUCKA, BbI6PAS komaray Tpam-
v 3anmeKa wa skranke Tnaswas (puc. 3.13);
3) BriGepuTe T, FPaHMLLI, KOTOPHIVE BbI XOTUTE UCMOALI0BATS;
4) Bbi MOXETe HAPUCOBATS rPaHLLI 1 MewATs Tun auHAM 1 Liget rpasmy
€ nomouybio HApMCOBATS TPAHMLYBI VHCTDYMEHTAMA B HIDKHEN YacTh TPaHWLL!
BHINaAA0WErO MeHIo.

U061 3mennTS useT wpndra:

1) BLIGEpHTE AueiiKH, B KOTOPLIX HYXHO M3MEHNTS LBET wpKPTa;

2) wenKHUTe CTPeNiky PACKPLIBAIOWETOC CMCKA PRAOM C YBETOM WpUPTa
KoMaK0# Menio Liser Tekcra Ha exnagke Fnasman;
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1) CHauana nposepsetca ycrosue 18 6noke if.

2) Ecv ycnoBme 1 BLIM0HAETCR, TO GyAeT BbINONHEHa MHCTPYKLMA 1, 1 npo-
TPaMMa BEPHETCH 8 OCHOBHYIO BETKY MHCTPYKUUM 5.

3) Ecnm ycnosme 1 He suinosAeTca, To nposepeTch ycnosue 2 8 Groke elif
4) ECv ycnoBme 2 BLIMOAHACTCA, TO GYACT BLIMONHEHA MHCTPYKLMA 2, 1 PO
FPaMMa BEPHETCH 8 OCHOBHYIO BETKY MHCTPYKUUM 5.

5) ECn1 ycnoBme 2 He BLINONHAETCA, TO GYAET BLINOAHEHo ycnosme 3.

6) ECA yCn0BME 3 BLINOMHAETCA, TO BLIMOAHAETCA MHCTPYKUMA 3.

7) EC7v ycnoBme 3 He BHINOMHAETCA, TO GYAET BLINOAHEHA MHCTPYKUMA 4 U3
6n0ka else.

Mpuseaenm npuwep.
%! Mpy 8B04E uncna 1 WAy 2 HEOBXOANMO BHIBECTH CIOBOM Ha3BaHVE
uMCRa AV UTO 3T0 APYrOe YMCAO (puc. 4.26).

File Edit Format Run Options Windoff] =============== RESTART

number = int (input()) N
if number == 1. Oman
print(*Omax’) >>>
e1if number == 2: i RESTART
print('Asa’)
se: 5::
rint(*fipyroe wicno®
print (' Ipy: ) it —
100
Ipyroe wicno
>>>

Puc. 4.26. Buisog uncen ¢ coobuermen

] 3uanue. Monnmanme

(o] - MPoMSHECHTE KnioueEbIe CrOSS Ha Tpex A3k,
&S| 2 Kawe ycronns nasmeartcs sroxenremn?

3. NepeuncanTe CTPyKTYpy BOXeHHSIX ONIEPaTopOE.
4. KaKim 06pazom BLIMOAHFIOTCA BAOXeHHSIE ONepaTopsi?
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3) BbiGepuTe yseT WPNATa, KOTOPLIA BBl XOTUTE MCMONL30BATS.

OHNM 13 IpeMMyWECTE MEKTPOHHLIX TABANLY ABIRETCA TO, UTO He BCe AaH-
Hele DU CO3AAHUN TaB/MLL HYXHO BEOAWTS BpYuHYI0. BEOA AaHHIX, KOTOpbIE N0~
BTOPAIOTCH, MMEET ONIPEAENEHHYIO JAKOHOMEPHOCTS U €10 MOXHO ABTOMATH3PO-
sare.

s 37070 Mcnonv3yeTcs Mapkep 3anonnenua (puc. 3.14)

Puc. 3.14. Mapkep sanonwenns

.@' MapKep 3anonHenus — HeGONLWON YePHBI KBaAPaT B NPABOM HIKHEM
® | YTy BbiAENEHHOl Aueliki WA BbIACNEHHOTO AVANA30H.

Mpy Haseaern Ha MapKep 3aNONHEHUA YKa3aTEN MBI NPUHAMAET Bt
TOHKOTO 4EPHOTO KpecTUKa.

Mapkep 3anonHeHun y0Gen AnA 3aMONHEHUA COCEAHMX AueeK COAEPXi-
MbIM BbIAENEHHON AUETKH

%.-, War 3a warom

1. HaseguTe Ha MapKep 3aNOAHEHWA ykasaTens Meiluy, 4TOGH OH MPUHAN
B4 uepHOrO KpecTa

2. HaxmuTe nesyio Knasuwy MLILIW 1, HE OTMYCKaR ee, MPOTAHUTE BHU3 (AN
BMPaso, £1eB0, BBEPX) Ha HYXHOE KOMMUECTEO AUEEX.

3. OmnycruTe KHOMKy. 3Hauenns GyayT CKOMMpPOBaHSL

C nowowsto MapKepa 3anofiHeHms MOXHO GHICTPO GOPMMPOBATL UNCIO-
Bble MOC/IEA0BATENLHOCTH, NOC/IEAOBATENLHOCTH AAT ¥ PaBOUMX AHeli, paboTaTh
€0 crvckamm agTozanonHeHus
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Ananuz

8. B nycTsie Aueliku Tabn. 1.8 HanpoTMB GOPMATOs (pacuiMpenui) uHdopma-
M BUWATE Ux GOPMY NPEACTABAEHUR: TEKCTOBA, 38YKOBaA, rpaduueckas,
BUACOMHAOPMALUA MM A ANONHGOPMALWS

L ElS

TaGauya 1.8

I[F

Cumres

9. NposeguTe uccren0BaHMe: Kakue TEKCTOBLIE, rPadUUEcKwe, ayAuo- U BUAO-
GopMmaThl b1 MCnONL3YeTe Uale Bcero?

Kakvie 38yKoBbie 1 BACOGOPMATE MOAAEPXHMBAET NPOTpaMMHOe obecneve-
Hye Bawero Teneona?

Ouenmsanme

10. XyAOXHAK HAPUCOBAN OAHY ThICAMY KAPTMH ANA BbiCTaBKkM. OAHa KapTAHA
C pacumpenem jpg vmeer NpuGMIMTEnsHYIi pasmep 5 M6aiiT. Ckonsko no-
TPEBYeTCA MECTa Ha XECTKOM AWCKE ATA XPAHEHUA BCeX KapTuH?

11. Tlouemy KOMMLIOTEPHYIO TPaQWKy MOMTM BCErAa UCMOAL3YIOT B CXAaTOM
suge?
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enomen unpopmayun

BOCnonb3yeMcA CambiM MPOCTHIM  rpaduueckum  pesaktopom  Paint
(puc. 1.19)

=
i

Puc. 1.19. Okwo rpaguueckoro peakropa Paint

YMeHswiM pazmep u306paxeHnn, BLINOTHUE Creayioume AeicTans:
1. Otkpoiite uzoGpaxetve o Paint.
2. HaxwmuTe Ha kHOMKy MI3MeHWTB pasmep, OTKpoeTc okHo (pyc. 1.20).

Puc. 1.20. Ok UameHeHme pasmepos U HakoHa
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3. B none WIameHuTs: aKTMBUPYiiTE «DOLEHTLI», YCTAHOBMTE raouKy
CoXpanmTs NPONOPUMY, BBEAWTE YMCNO ATA YMEHbWEHNA M306PaXeEHNs O
ucxogHoro, Hanpumep, 50%.

4. Haxwue wa OK (puc. 1.21).

Puc. 1.21. Coxpanenite namenerus pasmepos

5. Coxpanue pesynuar, Haxas Ha ®aiin - COXPaHMTS KaK.
6. BuiGepuTe pacunpenvie v sseauTe uA daiina
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CO3AHUE N PACMAKOBKA APXMBOB PA3/INYHbBIX

15
©®OPMATOB
Bbl HAYUUTECH. KNIOUEBIE C/IOBA »
2
Cosnasats w pacnako-  APXUBHbE | Cuirsinran Archive ©
Suisars apxesl pasni- | baine aiinaap fies
i choparos Pacnaroska | Gaiinaapast | Unzipping
aiinos auy files
Cratue Kuicy Compression
Mporpannei- | Mypararwe | Archiver

apxwsarope | Garpapnamanap | programs

MpOGema CXaTuR AaHHbIX CYECTEYET AABHO, C MOMEHTA MORBNEHNS KOM-
Nb0TepOE. CHMATMEM (yMEHbLIGHWEM PA3Mepa) AAHHLIX HA3LIBAETCA npe-
06paz0BaHImMe AAHHBIX C LIEbI0 YMEHBLIGHHA 3AHAMAEMOTO UMK 0Bbema. Cxatve
AAHHLIX MCTONL3yeTCA NPy PaBoTe C Gaitnamu GobuwwX GopMaTos. CTeneHs cxa-
TUR B OCHOBHOM 3aBUCWT OT UCXOAHBIX PA3MEPOB (aiinos. XOPOLIO CXMMAIOTCH
NOUTU BCE NPEABAPUTENSHO HECKATLIE AGHHbIE, HANPUMED, NCTOAHACMbIE (aiinsi,
TeKCTHi, MPOCTLIE HECKaTbIE MIOGPaXeHMA. B HACTORILEE BPEMA CKMMATL AaHHBIE
HEOBXOAMMO & ABYX Cryuanx:

1) A% AUTENHOTO XPAHEHNA AAHHBIX HA PA3NUMHLIX HOCUTEARX UHBOPMALINM,

2) A1 NepegaUY AAHHLIX 11O KaHaRAM CBA3M

My CXaTAN AaHHBIX NOAYHAKOTCA daitnbi 0COBOTO TUNa, Hasbisaembie apXU-
Bamm

ApxuB - 310 Gaiin, COpepXawmii B cebe OAMH WM HECKONbKO (ailnos ,@'
8 cxatom age. 5

Pacuimpens Gaiinos, ABMAIOLMXCE aPXUBAMM, MOTYT GbiT Zip, arj, rar 1 4p.
TUR pacwMpeHNA 3aBUCHT OT NPOTPaMMBI-aPXNEATOPA, & KOTOPO# OHY GbiN CO3-
aawbl

TIpOrpaMMbI-apXMBATOPBI — 37O CrIEUANLHIE MPOTPAMMB, C IOMOULEHO KO-
TOPLIX MOXHO CXMMATS OTACNLHbIE Gaiknsl NaM rpynNb Gaiinos.

Mpouecc cxarna ¢aiinos Hassisaercs cospanmem apxusa. Mpouecc 80c- .Gy
CTaHoBReHUR CxaThix $aiinos - pacnaKoBKoi apxMBa

C nomouwsio nporpaum-apxueatopos WinRar, WinZip, WinArj mox+o He
TONBKO CXMMAT (alifbl, HO M MPOCMATPUBATS COAEPXAHNE APXMBOB, PACNAKOBHI
BaTs, yCTaHaBMBaTS 3aLMTY.
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HauGonee nonynApHLIM apx#EaTopoM ABAAETCA nporpamma WinRar, koTopas
VIMeeT TpW rasHLIX NpenmywecTaa

~ NOAAEPXKa Pa3HBIX NATHOPM ONEPALMOHHOI CUCTEMBI;

~ paBoTa C pasHLIMM TMNaM¥ APXVMBOB, & TOM UNCNE 3ANAKOBAHHLIMU ADYTUMA
apxvsatopamy;

~ BLICOKaR CTeneHs CXaTuA apkea.

%.-’] War 3a warom

Cyuectsyior gsa cnocoba cosmawus apxusa  (apxuBauuw) AAHHbIX
& nporpamme apxveaopa WinRar: ©CMO/b30BaHYe OKHA NPOTPaMMBl WM KOH-

TeKCTHOTO Menio. Mcnonayem npocTeditumii Cnoco6 co3aanns (apxneaymn) dait-
108 4epe3 KOHTEKCTHOE MeHko (pyc. 1.22).

@ Crommponsmne <360 Totl Secuiy

O6uit gocryn »
LoSasurs s GuBnmotexy »
M A

B Addtoarchive..

Compress and email..
Compress to “scratch.rar* and email

Puc. 1.22. [lo6asurs & apxue

Co3aanum apxus no anropuTmy:

1. BuiGepute daitn (417 BuiAeneHA rpyNNLI Gaiinos HaxwuTe Knasuwy Ctrl
W wenKaiire nesoii KHOMKOM Mbiwi ~ IKM) wnu nanky.

2. Haxmure npagoii kHonkoit i (MKM) Ha sbizenentsie Gaiinsi, nossuT-
A KOHTEKCTHOR MeHIO (AN HaxmuTe Ha knasuww Shift + F10)

3. BuibepuTe B KOHTEKCTHOM MeHio komanzy Add to archive... (Bo6asuTs
& apxue...).

4. B auanorosom okwe Archive name and parameters (Vms v napamerpsi
apxusa) HaxwuyTe Ha kHoKky Browse... (0630p...) (puc. 1.23).

5. B none Archive name (Mms apxwsa) 3a4aiiTe Wz apxiea unn ocrassTe
T MMA, KOTOPOe ByAET OTOBPaXEHO B NONe M0 YMOAHaHWIO (M0 Ha3BaHMIO daiina
wnn nankw)
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5. Uro Takoe Kackagwoe seteneie?
6. NepeuncanTe CTpyKTYpy KacKagHOrO BeTB/IEHA

7. NOACHNTE NPUHIMN PAGOTH KACKAAHOTO BETB/EHUR.

8. Mouewmy yAo6Hee MCNONb308aTH KaCKaAHOe BeTaneHme?

Npumenenve. Ananns

9. CocTaBsTe NPOTPaMMY /471 BLIMUCIEHIR 3HaUCHMIA dYHKLUMN, UCTONL3YA 810~
Xenwbie BeTBnCHNA

.

2
-3x+ 5, ecnmx < =2,
X, B OCTankHAiX Cayuasix

Lecmx> 1

y=

10. Hanuwwte Nporpammy, KOTOPas 3aNpawnEaeT Ha 8804 WCA0. ECTUM OHO
NOOXMTENLHOE, TO Ha IKPAH BLIEOAMTCH UMBPa 1. ECT 4ncno oTpnuatensioe,
Bb180aUTCA 1. EC BBEACHHO UNCAO 0, TO Ha 3KPaH BHIBOAUTCA 0. Vicnons3yit-
Te BOXeHHOE BeTBNEHME.

Cunes. Ouennsanme

11. /lams! TpM uenbix wnCra, OnpeaenuTe, CKOMLKO CPeaU HIX COBMAAAIOLMX.
Nporpamma 4oMXHa BLIBECT OAHO U3 uncen: 3 (ecaw Bee cosnagaioT), 2 (ecnu
A8a coBnagator) wnm O (e BCe WNCHa PazANuH).

Vcnons3yiiTe Bn0oXeHHOe 1 KackagHoe BeTaneHus. CpasHyTe 1 ouewuTe nony-
uenHbii pesynbar

12. OnpeaenUTe BOIMOXHOCTS CyUIECTBOBAHUR TPEYTONLHAKA MO TPEM CTOPO-
Ham. COCTagbTe NPOTPaMMy, NPUMEHAR BAOXEHHOE WA KACKAAHOE BETEEHME.

[ononHuTensHbIe 33AaHA N0 NPOrPAMMUPOBAHHID

1. /laHo uenoe uACAo n. BeiseauTe CreAylollee 3a HIM UETHOE YACTO.

105997
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ABTo3an0NMEHMe — 3T OMepaLus YCKOPEHHOTO ABTOMATUNECKOTO 3anon- ().
HEHWA AUEEK AAHHLIMY, TEKCTOM, UCIaMM WU (OPMYAami 6e3 NCronb30sa-
IR OBbIMHLIX CIOCO6OB BEOAA.

AsTosanonenve nossonser:

~ GLICTPO BBOAUTS HEKOTOPLIE CTAHAAPTHBIE WM CO3AAHHBIE MO/LI0BATENEM
HaBOpbi AaHHBIX (Ha38aHWA MECALIES, HA3BAHUA BYAOB TOBAPOB U T.1);

~ 6HICTPO 3aNONHATL AUEIKN YMCTOBLIMI MOCTEAO0BATENLHOCTAMM (HyMepa-
upe, gaamm, uacamn v T.4);

~ 6bICTPO BEOAWTS B AUEliKM OAUHAKOBLIE AaHHbIE;

~ 6bICTPO BEOAWTS HOBLIE GOPMY/ILI, MCTIONL3YA Y@ BBEACHHSIE GOPMYbI

MocnegosaTensHoCTs AauHsix & EXCel MOXET GbiTb CTaHAAPTHOM, T.e. U3Ha-
YaNLHO 3ANOXEHHOW, I XE OHa MOXET 33aBaTLCA MOL30BATENEM.

TMocnepoBaTenLHOCTI - 3T0 BBEACHHbIE B COCEAHME AULiKM AaHHbIE, NPeA- () '
CTaBnAKoULe COBOIi HEKOTOPY!O 3aKOHOMEPHYIO MOCAA0BATENLHOCTS. ®

WWar 3a warom %‘..

BaegvTe Ha38aHUA MECAES C AHBADS N0 MIOHS (C€8a HANPABO) C MCMOAL30-
BaHUEM CTaHAAPTHOI NOCEAOBATERLHOCTH. [LnA 3TOTO:

~ B HauaNbHYIO Aueliky BBEAVTE JHaveHve AHBAPS;

~ HaxmwuTe Ha kHOnKy BBOA Ha mawenu Qopwyn (win waxmure Enter,
a 3aTem BepHNTEC & AueliKY, A€ BBEACHO 3HauEHMe AHBAPS);

~ yCTaHoBWTe KypCOp MeiLM Ha MapKep 3anonHenws;

~ PACTAHWTE BbifeneHVe ABTO3ANOMHEHNA BNIPABO Ha 5 Aueek  oTnyCTUTE
KHOTKY MBI

EChM pacTaHeTe Bbigenenme BIEB0 UM BEEPX, TO TOXE NPOU3OVAET 3anonte-
Hyte MecAuaM, HO & O6paTHOM MopsAKe, T.e. AnBaps, Aekabps, Hoabps v 74 Mo
AVaroHaNM aBTO3aNONHEHNE He BLINOMHAETCA (pHC. 3.15).

Puc. 3.15. AgTosanonwenne
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2. CocrassTe MporpamMMy AnA BHIMMCTEHWS BYHKUUM, 334aHHOJ rpaduKoM
(pyc. 4.27), NPUMEHAS BIOXEHHOE WNN KACKAAHOE BeTEAHME.

X apu <)
V=X, npu 0<x<4
4, npux>4

Puc. 4.27. Tpaduk Gyrxuun

3. Hanuwwte NpOrpammy, KOTOPas MOAY|AET Ha BXOA TP UENLIX UACNA U BLIED-
AUT B TPH CTPOKM CHAUANE MAKCUMAZBHOE, TIOTOM MUHUMA/ILHOE, MOCAE Yero —
ocTasweecs uMCn0. Ha 8804 MOTYT NOAABATLCA 1 MOBTOPAIOUNECH YNCAa.
Npoasannsnpyiire, Kakol CNOCOG peweHns AHHOM 3a4aun ABAAETCA HANGO-
nee onTAmansHLIM

4. [lano veTsipexaHaUHOE YMCNO. ONPEAeNUTe, ABARETCH A €r0 AeCATMUHAR 3a-
MIMCL CUMMETPUUHOM. ECAM YACIO CAMMETPUUHOE, TO BriBeAuTe 1, MHaue Bbi-
BeauTe n06OR APYTOE ENoe WMCHO. YUCAO MOXET WMETH MeHslwe ueTbipex
3HaK0B. TOTAA HYXHO CUNTATS, UTO €rO ACCATWYHAR 3aMMCh AOMOHAETCA Cesa
HynAMU
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UTo6bi M0-APYTOMY CO3AaTh MOCIEAOBATENLHOCTL, HANPAME C WATOM ABa,
Heo6x0aMMO:

~ B COCeaHme Rueiik BBECTA 483 3HaveHVA-06pa3ua € TpebyembiM warom;

~ OBbINHbIM COCOBOM BLIACAUTS 3TW AueiiKY;

~ PACTAHYTL BLIAENEHVIE ABTO3ANOHEHWA 40 TPEGYEMOrO pasmepa.

B pesynsTare (ecnu, HanpuMep, 88eCT HaueHya 00:00 v 02:00) npogonxXe-
HYewm MOC/eA0BaTenLHOCTU GyayT 3HaueHns 04:00, 06:00, 08:00 1 T4,

Vicron3ys AamHbili CNOCOB, MOXHO MOAYUUTL CReAyloume MoCTefosaTens-
HocTw (puc. 3.16)

[ionezenfns
= peayl\navi
; a

Puc. 3.16. MocresosarensocT

3nanve. Moxnmanme

2. Kakoii KOMaHAOii OB beaMHAIOTCA Aueiikn?

3. MOXHO 4 8 3neKTPOHHOi Tabnuuie Excel HanucaTs Tekct no guaronann?

4. KaK MOXHO U3MEHMTS LIVPUHY CTOAGUA WM BbICOTY Auelikn?

5. 117 4ero MCNONL3YKOTCA rpaHMLL?

6. Kak MOXHO W3MeHWUTS UgeT wpndra?

7. Yewm OTANYAETCH TABAMILA B TEKCTOBOM NPOLECCOPE OT TaBANLI B AEKTPOH-
Hoii Tabanue?

8. [lnA uero npumenseTca Mapkep 3anonHenma?

.] 1. 410 Takoe GOpMATAPOBaHME B 3MEKTPOHHO! TaBMLe?
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44 NPOrPAMMMWPOBAHMUE COCTABHbIX YC/IOBUI

Bbl HAYUMTECH KNHOYEBBIE C/IOBA

2

Vicnonssosate  cocrasssie | florwseckoe | Morvkansik |Logical ¢
YCNOBUS Ha sabike NpOTpaN- | BuiCKAIIBAHME | TYKLIpLIM | Statement
miuposanus Python (naiitox). | florweckas | Morvkansik | Logical

onepauns | aman operation

Cocraswoe | Kypaeni | Compound

yenosve wapr condition

Kak Bam n3BECTHO, yCIOBUE - 3TO JIOTMMECKOE BLIpaXeHue, COCTOR-

ee W3 NOTAUECKUX OMepauwii. YCAOBME MOXET GhiTh MPOCTBIM WM €O-
crasHbiM. MPOCTOR YCNOBME COCTOWT U3 AGYX SHCEN, ABYX NEPEMEHHBIX Wan
ABYX TOTMUECKWX BHIpaXeHuli, KOTOphE CPABHUBAIOTCH MeXAy COBO C hC-
NoNb308aHMeM Onepaii cpaskeHMs (=, >, <, >=, <=, <>). Hanpumep: 1 < 2

(Mctuna), 5 < 0 (loxes), x >= 5, x*y =

X4y,

Nornueckoe BhiCKa3bIBaHME — 3TO YTEEPXACHHE, UCTUHHOCTE KOTOPOTO ,@.'
MOXHO ONpeAenyTh OAHOIHANHO. s

UaCTo Mpw peLeHu HEKOTOPBIX 33434 BOIHVKAET HEOBXOAMMOCT POBEPATL
BhinonHeHe Asyx v Gonee ycnoawii

KaK 861 AymaeTe, Kakoe yCnosme GyaeT Ha3biBaTbCh COCTABHAIM?. i%
o0,

COCTaBHO I0TMECKOE BLIPAXEHUE MOXHO JAMMCHIEATS Tak:
ifa>0anda<b:
370 03HAUAET, UTO BAOKEHHLII ONIEPATOP BLIMOTHACTCA, €CAM a ByaeT OaHO-

Bpemento Gonbwe Hyns 1 Menbwe b. B Python, & oTavume OT ApyrUX A3LIKOB

POTPAMMMDOBaHHS, CYWECTEYET TakXe COKPALIeHHAR 3aMNCh COCTaBHOTO A0T-

weckoro esipaxens 8 suse if 0 < a < b:

PaccMoTpUM KOHKpeTHSIi npimep.
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9. YCTanoBMTe COOTBETCTEME MEX Ay OTIPEAENeHN e U HaZBaHmem & TaBA. 3.5 o
3nexTpoHHON Tabaue Excel ()

TaGauya 35

Onpepenenve Hassanue

1. 370 npnnoxenme, o6pabarhisaiowee wH- | A, dnekTpoHHbie TabaNL!
$OpMALWIO, KOTOPYI0 MOXHO NPEACTaBMTH | Wi TaBANuHbIE NpOUECCOphI
& Buge Tabauy u asTomaTMIMpoBaTL 06pPa-
60Ky TakuX AaHHbIX

2. 370 cneuvansHsie nakets nporpamm, 06- | B. Excel
paBatuisaiomme  nHGopMaLwMIo, KOTOpYI
MOXHO NpeacTaswTs 8 suge Tabuy

3. 310 aiin, & KoTOpOM Ha oTAEALHAIX - | C. xlsx
CTax XpaHWTCA WHGOPMALKA (3akHbIE)

4.370 cocrasHan uacts ki Excel, cocros- | D. Paouan kura Excel
wan 13 CTPOK 1 CTONBLOE, Ha NepeceyeHM
KOTOpbIX HaXOAATCA Aueliki

5. 310 pacumpenne Gaiinos, cosgammbix | E. Aueiika
& 3nekTpowHoi Tabnuue Excel

6.370 OCHOBHaR eqMHLA XpaHeHws aanHbix, | F. PaGounii auct
oBpazylowasca Ha nepeceuennn Cron6ua
v crpoky paBouero nucra

10. Co3aaiire Ta6nuuy n OTGOPMATUpYiiTe AaHHbIE N0 0Bpa3Lly (M. Tabn. 3.6)

TaGauya 36

Kypc aonnapa

PACYET 3APABOTHOM MNIATHI

Nen/n U0 [Hauncnewo| Hanorn | K sbigade | keusanen,
B Teure $
nogox | newc.
5% | 10%
1 2 3 7 s 6 7

1 10 800
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B 3aBUCMMOCTI OT B03DACTa 4e/IOBEK MPOXOANT PasHbie CTagnu OByueHus,
KOTOpHIE AOMXHbI GHiTh BbiBeAeHS! & BUAE COOBUIEHMA. BLiAGAUM YCIOBHO
FPYNNI, KOTOPbIE Pa3AeneHbl Ha UeTbipe AvanasoHa

1) 01 3 40 6 neT - getckwii cag;

2) 07 6 80 10 - HauanLHas wKona;

3) o7 10 40 15 - OcHOBHaR wkona;

4) o7 15 u Gonbuse ~ crapuwas wkona
KaK pea308aTe 3344y € KOHCTPYKLWEli BETE WA C COCTABHbIM YCAOBHEN,
nokasaHo Ha puc. 4.28.

nemire sam sospace: 3
Bama crynems oSpasomamnn: "fencwdt cax®

514 = o (inpuc (' Bsemere Bam soapaces 1)

prine (*Basa crynens ofpascsas

3o cer
peint (* Rescnct cazet)
prine (+ Havam

14610 <= caa < 151

Pitc. 4.28. KOHCTPYKIUWA BETBACHA € COCTABHEIM YCIOBHEM

V13 K042 MPOTpaMMs Bbi BUAWTE, 4TO YCAIOBHE COCTOUT 13 HECKOMBKIX MIPOCTEIX
YCROBMi, KOTOpbIE OBBeAVHEHbI AOTMUECKMMM OnepaTopamy. Takue ycosus Ha-
36182107 COCTABHBIMM

15 3anMch COCTABHOTO YCAOBWA MPUMEHSIOTCA NOTUNeCKe onepauwu and
(W), or (Mnm), not (we), koTopsie so3epausatoT ctuua (True) i Nloxs (False)

oneparay:
Onepange! " wan e
weruma (T)=1, noxcs (F (nozuseckoe | (nozuueckoe | (rozudeckoe
ymroxenue) | croxenue) | ompuyanue)
x y xandy xory notx
[ 0 0 0 1
0 1 0 1 1
1 0 0 1 0
1 1 1 1 0

UT0Bbi /lyuile NOHWMATS, Kak PABOTAIOT COCTABHbIE YCAOBMA CO CAOXHHIMU 10~
FUMECKAMY BLIDAXEHNAMY, Pa3GepUTE IPUBEACHHLIE HIKE MPUMEDSI C WX pelwe-
HiaMm (1267 4.2).
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€)

Tpodonxerue maGauyes 3.6

1 2 3 4 |5 6 7
2 105 000
3 135000
Vitoro
Makcumansran
Murumanshan
Cpeansn
%E Ananus. Cunres
11. OTmeTbTe, UTO OTHOCUTCA K opMaTMpOBaHMIO (rabn. 3.7)
Ta6nuya 3.7

Vi3Merenie opueHTauyW TeKcTa & aueiike

Viamenenve usera wpngra

Viawerienie CoRepXAMOro auelkn

BuipaBHMBaHYe COAEPXUMOTO N0 NPABOMY Kpato AUENK

Viavenenue pasuepa sueiikn

Buigenenve sueek

YcranoeKa u uameneHme rpanny

Viamenenue 3anmekm aueikm

Vi3Merenime Tvina AanHbIX (4MCH0, A4aTa, TeKCT 1 T.n)

Yaanenue kaxux-1160 cumsonos

Yaanenve nopmatym

Viamenenue paspsarocTi umcen

Ouennsanme

12. Nposeawe uccreposanme Tabauysi «CINCOK ARA MOATOTOBKU K WKOMEr
(puc. 3.17). laiiTe ouewKky CTunio GOPMaTMpOBaHNA TabaMus. [LnA uero npea-
Ha3Hatena AaHas Ta6/mua? oUey HEKOTOPLIE 3aMMCH 8 AUENKaX 3auepKHy-

Thi, @ HEKOTOPIE OTMeveHs! FanONKOi?
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Ta6ua 4.2. Mpuweper ¢ ux pewienusmy

Npumep Pewenne
2>5and 2>3 25 = False, 2>3 = False, False and False = False
15 and 1>0 1<5 = True, 1>0 = True, True and True = True
3>=2 0r 31 3>=2 = True, 3<1 = False, True or False = True
1>20r1<0 1>2 = False, 1<0 = False, False or False = False
not 5>6 556 = False, not False = True

not 6>5 6>5 = True, not True = False

MpyEesem euwe 0aNH NPAMED, & KOTOPOM HYXHO ONPEAENTL 3HaUEHUE 10~
ruueckoro swipaxenus: not(x > y) and not (x < 0) or (y = 10), ecan x = 1,
y=10

Ha nopagox AeiicTewii BUSIOT Takxe CKOGKU. KerarensHo He CoCTasATh
OueHs CIOXHBIE NOTMECKE BLIPAXEHUR U BCerga PasbweaTs wx Ha wactu. [Lna
pelwenyA NpUMEPa OTMETUM MOPAAOK BBINONHEHMA ONePaLii (cu. Tabn. 4.3)

Tabnuya 4.3. Pewsesie noeuveckozo seipaxenus

Mopagok
BbinOAHeHU

4 4 6 5 2 7 3

Tormaeckoe
supaxenwe | M0t >y and not  (x<0  or  (yz10)

Bunonnsen
& crobrax

Bunonwsen
not

Bnonnsen
and

Bunonnsen
or

Orser

MpuEesem KO MPOTPaMMbI C MCMOALIOBAHAEM NOTAMECKAX ONEPaLyi N0
OnpeseneH o TOUKN B O4HON U3 UETBEpTeli KOOPANHATHOM MAOCKOCTH, PACCMOT-
penHolt & npeauiayweli Tewe (puc. 4.29)
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Puc. 3.17. Civcok Ans NOArOTOBK# K wKone

Komseprupyem daiinei Excel 8 Word %’

Cnoco6 1. Pyunoe konuposanme

OpyH M3 CameIX IPOCTLIX CNOCOBOB KOHBEPTMPOBATS COAEPXAMOE daiina
Excel 8 Word - 370 IpOCTO €0 CKOMMPOBATS ¥ BCTABMTS AaHHbIE.

1. Otkpoiite daitn 8 nporpamwme Microsoft Excel u sbigenute cogepxumoe,
KoTopoe HyxHo nepesecti 8 Word

2. CronMpyiiTe C NOMOWEHO KOHTEKCTHOTO MeHI0, wenkwys no nykkry Ko
AUPOBATL YK C NOMOULLIO CoueTanys knasnw Ctrl + C

3. 3anycrure Microsoft Word. HaxwiTe npagoii KHOMKOI Mbiwy 10 AUCTy
11 B NOABMBLIEMCA MEHIO uepe3 napameTphi BCTasky BuiGepuTe nyHKT CoXp:
HUTB yCnoBHOE GopMATUpOBaHHe.

4. Cronuposansie AanHbie GyayT EcTasneHt.

He/0CTaToK 37070 CNoCo6a 3aKIOHaETCH B TOM, UTO He BCerAa npeobpaso-
BaHYE BINONHAETCA KOPPEKTHO, OCOBEHHO NPY HAMMM GOPMY.

Croco6 2. CroponHme nporpammb

OHAM W3 U3BECTHUIX BAMAHTOB A71F MPeO6PaloBaHNA AOKYMEHTOB U3
Excel 8 Word renserca npunoxenve Abex Excel to Word Converter. Oro non-
HOCTHIO COXPAHAET MCXOAHO® POPMATMPOBAHUE AZHHBIX W CTYKTYPY Tabauy
NIpY KOHBEPTUPOBAHM, MOAAEPXVBAET NaKeTHYIO KoHBEpTaLWIo. CKauaTs Abex
Excel to Word Converter MOXHO C ouuuansHoro caiira (https;//www.softportal.
com/software-31542-abex-excel-to-word-converter htmi)
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Generl | Advanced | Optons | Fles | Backup | Tre | Comment

Avchive name

Puc. 1.23. VA u napamerpel apxsa

6. BuiGepure napawerp apxwsauun Create solid archive (Cosgars nenpe-
piBHbIA apxus v3 rpynnei Archiving options (Mapamerpbi apxusayuw) (c.
puc. 1.23)

BuiGepure w3 cncka Compression method (Metoa cxaru) Best — flyu-
it

7. Haxmure kronky OK.

8. Bynet co3nan OAUH HENPEpSIBHLIA Baiin C pacumpenyen .rar.

9. Monpo6yiiTe CAMOCTOATELHO PACNaKkoBaTS Ha MOBOM KOMMbOTEpE daiinL
w3 apxvsa (puc. 1.24).

10. O6cyavTe anropuTM pacnakosk apxvsa.

1. Co3aaiiTe camopacnakossIBaioWwiic apxvis. B Uem MPEUMyLIECTBO Takoro
apxvsa?
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Oncpoims

Open with WinRAR

Btractfils...

Extract Here

Btract to scratch\

OTxpaITs € NOMOWBIO...
Crammposanme c 360 Total Security
Sanycrums 8 necouwuue 360

D& (i) 6 W

O6umii nocrvn »

Puc. 1.24. Pacnakoska apxuea

3nanve. Moxumanme

1. OBbACHUTE CBOWMM CIOBaMM 3HAUEHUE TEDMUHOS «CO3AAHME apxiEar
W «pacnakoskar

2. Kakue nporpammsi-apx/eaTops sbi elye Haere?

3. Kak 81 ymaete, BCerAa M HEOGXOANMO CO3AaBATS APXUE?

4.B uem npeumyuiectso apxusa?

5. Kakue Qaiiisl GyayT MaKCMAZbHO CKATLI: TEKCTOBbIE WM rpaduueckme?

Npumenenue

6. Co3aaiire narky 3aroTOBKM C TEKCTOBLIMM, TPAGUUECKUMH, 3BYKOBLIMM 1 BY-
Beopaiinamu

7. Cospaiire paGouyio nanky noa umerem Apxuss:

8. B nanke ApXWBbI CO3AaiiTe UeTHIDE MOANANKM C UMEHAMU: AOKYMEHTbI,
Tpaguka, Mysbika v Buaeo.

9. B Texcrosom npoueccope Word cosaaiire Tabnuuy.

10. Bruwwte © Hee Ha3BaWa (ain0B M WX paIMep W3 Nankw 3aroToBKM
(7a6n. 1.9).
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TaGauya 1.9

Texcrosbie Tpaguueckne 3syxosbie Buaeopannbi
Paitne aiins Paitne

Ha3sanve [ Paswep |Hassanwe | Pasmep |Hassanve | Paswep |Hassanne | Pasmep

Wiroro Wiroro Vitoro Viroro

DlokymenToirar | Tpagukarrar Myzbika.rar Buaeo.rar

Pasmep Pasmep Pasvep Pasmep
Awanns

11.C nomousio apxeatopa WinRar cosaiire apxes CooTaeTcrayiouux aii-
708 3 ANk 3ar0TOBKM & apKNELI C NMeHaN Y oKyMeHTbI.rar, TpadmKa.ra
Mysbika.rar, Bugeo.rar. Co34asaemie apxusLi NOMECTUTE COOTEETCTEEHHO
& nankw okymenTer, Tpaguka, Mysbika v Bugeo.

12. BeinMLITE Pa3Mep CO3AAHHLIX APXMBOB B TAGAMLY.

13. Caenaiire Bbig04; Kakvie Gaiinsi nylue BCro CKUMAOTCH

14. Pacnayiite apxweti fokymenTbL.rar, Tpaduka.rar, Myssika.ra
rar & nanku fokymenter, Tpapka, Mysbika, Bugeo.

15. Cospaiire 8 paGoueii nanke caMopacnakoBbisaioumiica apxue (SFX-apxve)
C umeHem CamopacnakosKa.exe, & KOTOpsiit 3anakyiiTe sce Gaiinsi w3 nanku
3aroroskw

16. Vi3anexuTe apxe CaMOpacnaKoBKa.exe, ASaxasi HAXas €80 KHOMKOM
bl

Bupeo.

Cunres. Oyennsanne

17. Nposepxa apxneos Ha enpych:
1) Orkpoiire nporpammy WinRar.
2) C nomows#o KomGHaLuy knasuw Alt + D BbinonHYTE NPOBEPKY apXMB-
Heix aiinos Ha BupyCe.
18. Co3paiiTe MHOTOTOMHIVi apXVs, BLIGPAS pasmep TOMa W3 BINaAAIOWErD
CnMcka, CBA3aKHOTO C 3TUM nonem 880Aa. Co3AaiiTe apxne Gaiinos, passenes-
Heix Ha ToMa, emKoCTsi0 700 K6aiT
19. Co3gaiite nanky Bonbuime paitnb 1 ManeHbKue Gainl, COOTEETCTEEHHO
3ancas TyAa Gaiinl GOALUIOTO # MATEHBKOTO Pa3MepoE.
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20, BuinosuTe apxwsauyio $aitnos W3 Nanku, NCNONL3ys pasksie Ciocobhi ap-
xveaunm

~ C MOMOWLBI0 KOHTEKCTHOTO MeHIO;

- ¢ nomowsio kHoMKK Ao6aBuTh (Add...);

- co3gaiite apxwie ¢ naposew (Ctrl + P)
21. Y6eantecs, uto yxe cxarsie Gaiinb 8 popmate .mp3 u jpg coscem unu
NIOUTU He CXUMAIOTCA.
22. 3anonnuTe Tabauuy <Apxusauns Gaiinos» (ra6n. 1.10) & Tekcrosom npo-
ueccope Word. OnpegenyTe, 80 CKOALKO Pas yMeHbLIMACA pasmep daiina

Tabnuya 1.10
Apxusauus daitnos
Vima Tan Vicrnmbin Paswep Ganna | Bo ckonbko pas
Gaiina | daina | paswep daiina | nocne cosgamns | ymewbwmnca
apxnsa pasmep daiina

23. Y6eauecs, uto pasmep ¢aiina nOCAe CO3AAHMA aPXMBA MOUTH PaseH MC-
xomHomy daitny.

APXVB [aHHBIX — 370 KOMUA AGHHAIX KOMMSIOTEP3, XAHALIAACH, Kak
NPaBMIO, HA EBHELIHWX HOCMTENRX WHOOPMAUUM. C MOMOWSIO SHeWwHero
HOCUTENA C aPXMBOM AGHHbIX MOXHO BMOCTEACTEWM BOCCTAHOBMTH AaHHBIE
B TOM BUe, B KOTOPOM OHM b1 HA MOMEHT aPXUEALMH.

ApxuBatopsi

Kpowme WinRAR cyuiecrayior v Apyrue sugni apxusaTopos: WinZip, WinAce,
7-Zip, 1ZArc w PowerArchiver. Y KaXaoro w3 WX C8oii HaGop moagepxw-
Baemix OPMATOB, CBOM NAK0CH! 1 MHYCHI. TPy BLIGOpE apxUsaTopa Heo6xo-
AVIMO OUEHMTS €70 GYHKLMOHANLHOCTS, TO €CTb 6a30BLIA HAGOP BO3MOXHOCTEI

~ NOAREPXKa APXMBATOPAMY aPXMBHEIX HOPMATOB CXATWA: Zip, ZIPX, rar, ace
wiz

~ CO34aHMeE, MOMUMMO OBLINHLIX aPXUEOE, MHOTOTOMHBIX, CAMOPACTako-
sbisalouXCA B Gopmate exe (Self-Extracting ~ SFX) u HenpepwisHaix (Solid)
apxs0s, a Takxe apxuBMpOBaHKe GoMbIUX Gailn0s (cabiwe 4 [6aiT);

~ HanUuMe QYHKUNOMANA ANA BOCCTAHOB/IEHUA MOBPEXACHHbIX aPKUEOE
W WHpPOBAHNA AaHHBIX;

~ peanu3auys noasepxku drag-and-drop (c aura. «Gepu-n-6poce»);

- NakeTHas PAcnaKoeKa apXMBOB 1 MPUOCTAHOBKA MPOLECCa apXMBUpOBa-
H5/PaCnakoBKw Npu 06PAGOTKE 6OMLLIMX OFLEMOB AaHHLIX.
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TECTOBBIE 3AAHUA K PASAENY |

113 PeAIOXeHHbIX a/IbTEPHATHEHBIX OTBETOB BLIGEPUTE TONLKO OAUH BEPHBI
Kaxasiii npasuiHsii 0TeeT olenneaerca s 1 6an

1.TlepeBoa TeKCTa c aHTAMIACKOrO A36IKA Ha PYCCKMA ABARETCA NPOLECCOM:
a) xpaHeHna nHGopMaLM;

6) nepepaun uudopmaun;

8) novcKa UHGOPMALMH;

) 06paGoTku MHdopMaLAM;

2) HI OBHM U3 IEPEUNCAIEHHbIX BBl NPOLIECCOE.

2.3 eguHmuy UIMEpEHMA MHBOPMALUY NPUHMMAETCA:
a) 1608

6) 16ap;

&) 16uT;

01k

A) 1 dyT.

3.KaK 1 6MT MHGOPMALMM HIMEHAET HEOMPEAENEHHOCTE?
a) He uamenser.

6) Ymenswaer & gsa pasa.

&) Yeenuuusaer & aga pasa.

) Ymeniuaet & socems pas.

4. Uro Taxoe 1 Gaiir?
2) 1024 K6air.

6) 10 M6aiir.

8) 8 6uT.

r) 4 6ur.

5. Yemy pasen 1 l6aiir?
a) 1024 K6aiir.
6) 1000 K6aiir.
8) 1024 M6air.
) 1000 M6air.

6. Yemy pasHb: 4 kuno6aiira?
2) 5120 Gaiir.

6) 4000 6aiir.

8) 4096 6aiir.

) 4000 Gur.
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335 TUNbl AAHHbIX

Bbl HAYUMTECH K/IIOYEBBIE C/IOBA

— Vicnonsaosar pasnussie Tanes | Gopwatsi | flepexrep | Data
AaHHbIX B TaGNMLE; e tpopmarTapss | formats
~ coanasarh dopmyne AN Beic- | Gopwar suee | ¥suwsik niwiwi | Cell format

MeHAR B ANEXTPOHHOR TABNMLE.

Kakve cywecTeyior GOpMAaTBI TMNOB AGHHBIX & 31EKTPOHHO! Tabnuue
Excel, a TouHee ~ GOpMaThi Aueek, KOTOpHIE OTOBPAXaHOT AAHHLIE B HYXHOM
Ham suae? /lasaiiTe PACCMOTPUM .

[Ln7 TOrO UTOGb! yKa3aTs GOPMAT OTOBPAXEHUA AaHHIX & Aueiike, BrigeMTE
ueiiKy UnN AMaNason Aveex.

LLlenkHuTe MO BbiAEAEHHON 06NACTH NPABOJi KHOMKO/ Mbi 1 BLIGEPHTE U3
KOHTEKCTHOTO Mexto nyHKT GOPMAT AueeK. B OTKPLIBIEMCH OKHe nepeiignTe Ha
sKaKy Yncao (puc. 3.18). BuiGepure uHTepecylouwii Gopwmar u Haxmure OK.

Npusert | Texcmonst popam "

100%
1001 [ - K < H- %

Puc. 3.18. opuar sueex





OEBPS/image/1183.jpg
Dipyroii cioco ~ 370 861308 W3 MYHKTa BLINAAAIOLIETD MEHIO APYTHE YMCAO-
Buie GopMaThl... U3 BK1aaKy [NaBHaR AUanoroBOro okHa Bee dopmarsi (pyc.
3.19, a). Vv BLIn0AHUTE C NOMOULLIO OKHa DOPMAT AUeeK KKK HMCAo, KOTo-
pan sbi3sisaeTCA KOMan0} sHauKa [ rpynnsl Yueno (puc. 3.19, b).

T R Ry S

L5 ®

e
115

2 ==

S ] 1 st | e | v | s |
— = G

&

5 s

=

S

%

(b)

Piac. 3.19. GOpMaTs THNIO AHHSX

Knaccuduumpyenm ocHosHsie GopmaTs! AanHix (puc. 3.20)

~ O6uywin. [lanHbiit GOPMAT 3AAAETCH M0 YMONUAHMIO. VI3HAUANLHO & HOBOI
KHyre Bce sueiikn 06uwero GopMaTa He onpeaeneHs:;

~ UNCnOBOM - (OPMAT MPEACTABACHWA UENLIX WU BEWECTEEHHSIX Yncen.
¥ AaHHOTO (OPMATa eCTb BOIMOXHOCTS A06ABAATL/YGUPATS YMCNO AECATMUHBIX
3HAKOB, CTABUTS PA3AenUTENN FPynN PAsPAAOS;

~ AeHexHbI — GOPMAT NPEACTABNEHNA YCEN B ACHEXHBIX EAUHILLAX;

T e e B

7712305,17| 77712 305,17] 01.01.2017] 100%) 2/1] 8 us|
02.01.17]

Puc. 3.20. Pashbie OPMATEI AaHHbIX
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- Rara oTo6paxaet uncno 8 Gopmare aar. B Excel sce gaTei npeacTasnensi ue-
neimw uncnamu. Hanpumep, 4ata 08.01.2020 s Buae uncia ewirAanT kak 42743,
4TO 03HAuaET KONMUECTEO AHeli OTcueTa Aar & Excel or 01.01.1900. flaTel pansue
01.01.1900 & Excel orpaxaioTca kak TekcT;

~ TpoueHTHBI — GOPMAT NPEACTABNEHNA BELIECTEEHHOTO YUCA 8 BUAE NPO-
LeHTOB. YnCno O Byaer oTobpaxeHo kak 0%, 1 kak 100%;

~ Apo6HBIA HOpMAT OTOGPAXAET BeLIeCTEEHHOE UACTO & BUAE APOGH;

~ (Bce opmarsi). C MOMOWbHO 3TOO BAPUANTA MPEACTABNEHHA MOXHO 3a-
nucats caoii T oTobpaxenna uncra. Hanpumep, npeacTasnenve gatei 13.01.17
BbirnAanT kak ARMMLIT, ecan usmenuts Ha MMMLIT, 1o gara 6yaet npeactas-
newa kax ane.13

€@ noaymairre

3aBUCHT A GOPMATUPOBAHYE B AYEIiKE OT THNA AAHHBIX, KOTOPSIE B Hell Haxo-
AATCA? Kak OTGOPMATUPOBaHSI AaHHBIe Ha pHC. 3.217 ECTW & Auelike ecT TeKcT, To
110 KaKOMY KpaK o ByaeT oThopMaTUPOEaH? 0 KaKOMY Kpako GyayT BLIPOBHEHS!
uMCnOBLIE AaHHbe, APyTME GOpMATL?

[C I ——
P —

NGO OTQOPMATUPORAHO Kak
TeKcToRsIA (popMaT.

1000,00)
08.01.2020]

Pic. 3.21. GopMaTADOBAKHE PasHBIX TNOB AHHAX

My BEOAE AAHHLIX B IONIE MOXHO YCTaHOBMTS aBTOMATMUECKYHO NPOBEPKY
Tuna noneit 4akHbix. KPOMe TOro, MOXHO YCTaHOBUTS AOMOMHUTENHSIE NPaBMAa
NPOBEPK BEOAMMIX AQHHBIX, T.6. YCTOBME Ha 3HaUEHMe, N03BOARIWE Obecre-
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4WTL BEOA KOPPEKTHLIX AaHHLIX B MONe 3anucy. TTpOBEPKa 3HAYEHNA OCYWeCTEn -
€TCA MW Nepexoae k APYFOMy NOIO WA APYFOiA 3anVcy,

ECni BBEAGHHOE 3HaueHwe He COOTBETCTYET 3a4aHHOMY YCIOBUIO, TO HA
3KpaH BLIEOAMTCH COOBuleHMe 06 owwbKe (puc. 3.22).

— T [ o [ R
Npuser! Fencmossiil popm(® fs__|
100 T o et
1001
1000,00]
08012017

Puc. 3.22. BsefienHoe 3HaueHvie He COOTBETCTYeT 33AaHHOMY YCAOBIIO

My pacueTax & 31EKTPOHHOI TaBAVILLE YaCTO UCNOAL3YIOT GOPMYAS
opMynbl NpeACTaBAAIOT COGOW BLIPAXEHWA, HA OCHOBAHUM KOTOPLIX
B TABAMUAX BLINONHAIOTCA BbIUMCTEHNA. MOCNe 3HAKA PABEHCTBA «w=» WM «»,
«h» CleayeT apudmeTMUEcKOe BbIPaXEHMe, COCTORWEE 13 UMBP, aape-
COB AuEEK (CCHINOK) M 3HAKOB MATEMATAMECKVX ONEpALMii: «+» — CIOXeHUE,
> — BbIUATAHYE, /> ~ AENEHUE, <*» ~ yMHOXEHHE
BLIUMCAEHA CBOAATCA K UCTIONL30BAHMIO GOPMY/ 1 CTAHAGPTHLIX GYHKUML

®opmyna - CeuasHbIii MHCTPYMEHT 8 31eKTPOHHON Tabaue Excel, npea- (3. '
Ha3HaueHHBii ANA PACHETOB, BHICAEHIA 1 aHA 32 AGHHBIX ®

BEOA GOpMyNbi & AueliKy HAUMHAETCH CO 3HaKa «=» («paBHO»). 31O Aena-
€TCA AnA TOrO, uTOGI Excel MOHAN, UTO & AueliKy BBOAUTCA MEHHO GOPMYa,
a He ganwbie. QOPMYNA 3aKAHUMBIETCH HaxaTHem Knasuwy Enter. Aapeca sueex
B GOPMy/aX MCMONL3YIOTCA TOTAG, KOTAA HYXHO BBECTH YACNA, Pa3MelaloILecs
B 3T ueiikax.

MpUOpHTeT BLINOHEHNS apUdMETMUECKUX Onepaunii

TNleiicrene & ckobrax (1
Bo3seaenue & crenens 772
Yunoxenve =
Nenenve 7
Croxenue +
Buiumanne -

14 2 s 3
Hanpumep: (90 - 2,5) * (2,66 - 0,06) / (1,075 + 10,3).

LS IS
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%.-,] War 3a warom

PaccuoTpum MpOCTOih MpuMep: Aenerme AByX umcen

BuigenuTe Npou3B0sHyo sueliky, Hanpumep AT. B crpoke dopmyn sseauTe
3aK «=», 3aTem BeeguTe Buipaxeniie 100/5. Haxwunte Enter. B Auelie noAswTca
pesynsTat 20 (puc. 3.23). A 8 CTpoKe GopMyn 0TOGpaIMTCA cama dopwyna =100/5.

R e | oo romens o

Calibri [ <A A E

Berasums
e/

Bydep obuena

Puc. 3.23. B80a OpMyAsI C yKasaHHIMM AaHHbINY

[\n# MCNPaBnenys HENPABMALHO BBEACHHON BOPMYI HEOBXOAUMO Bbige-
2T AueliKy, 8 KOTOPOI HAXOANTCA dopMyAa.

Koraa & cTpoxe $opmyn OTOGPa3uTCA BEEACHHAA BOPMY, HYXHO WENKHYTL
€8O/ KHOMKOI MBIV 110 Hell M CKOPPEKTUPOBaTS ee.

MopaGoTaeM C pa3nuuHLIMU APUOMETUUECKIMY ONEPATOPaMH CIOXEHN (+),
BbIMTaHNA (-), yMHOXeHNS (*), Aenenns (/). YTOBbI WX NPABUALHO UCMOAL30BATS,
a0 MoMHMTL X npuopwTer (cm. CTp. 93).

Mycrs & suedikax A1, A2 HaXOATC AaHHSIE

1. Boigennre aueiixy A3 1 88eANTE & CTPOKE GOPMYN 3HaK «=>.

2. Ulenknwre Ha sueiike A1, uToBbi & CTpOKe (OPMYn 0TO6PA3UACA aapec
sueiikn A1, W BBeAVTE IHAK CTOXEHUR (+).

3. Ulenknure Ha aueiike A2, nocrasste cKOGKW AR yKA3aHWA MpUO-
puTeTHOCTH, ymHOXbTE Ha 4 w HaxwuTe Enter. Monyuure pesynstar 1200
(puic. 3.24).
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7. Nporpammoii-apxusaTopom HasbisatoT:
) NPOTPAMMY AN yMEHbLIEHIA MHGOPMALIMOHHOTO OB bema (CKaTus) daitnos;
6) MporpamMy pe3epeHOro KOMMPOBaHHS Gaiinoe;

&) unTepnperatop;

) TpancasTOp;

2) cucTewmy ynpageHn 6a3amm AaHHSIX

8. Apxusnbii baitn npeacrasnser coboik:
a) (aiin, KOTOpHIM AOATO He NOAL30BANNCS;

6) baiin, 3auuenHsii OT KONUPOBaHWS;

&) §aiin, CXaTLi C NOMOWLIO aPXUBATOPa;

1) baiin, 3aAEHHbIi OT HECAHKUMOHMPOBAHHOTO AOCTYNa;
) §aiin, 3apaxeHHBiIi KOMNLHOTEPHBIM BUDYCOM.

9. Kakoe W3 HA3BaHHBIX AEHCTBMII MOKHO NMPOMIBECTM C APXUBHBLIM
painom?

a) Nepedopmatuposars,

6) Pacnakosars.

&) Npocwmorpers.

) 3anycTuTs Ha BbInOAHeHYe.

#) Otpeaaxtuposars.

10. Crenens cxatun daiina sasucut:
a) TonbKo o1 TR Gaiina;
6) TOALKO OT NPOrPaMMbI-apXUBATOpa;
&) 0T TUNa Gaitna 1 NPOTpaMMLI-apXMBaTopa;
) OT NPOU3BOAUTENLHOCTH KOMMbIOTEPa;
£) OT OBbeMa ONeEpaTUEHO/ NAMATH MEPCOHANLHOTO KOMMbIOTEPa, HA KO-
TOpOM NPOM380AUTCH apxVBaLA daiina.

11. KomnbtotepHan namars - 370:
2) YCTPOVICTBO XpaHEHMA MHPOPMALYW, UM aMOMUHAOLLEE YCTPOTICTBO;
6) npoueccop;

8) knasuarypa;

1) BHeWwHMe yCTpoiicTBa KOMMbloTEpa;

2) Mukponpoueccop.
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KNKOYEBBIE C/IOBA

Knaccuguumposars Kounsioreprsie | Kounssorepnix | Computer

KOMNLOTEpHIe CeTu. cemn eninep networks
Cepeep Cepaep Server
Tononomws | Tononorws | Topology
Kavent Kavent Client
AGowen ABorent Subscriber

KOMSI0Tepbi MOTYT GbiTh CBR3aHSI B CETU A7 KOANEKTUEHOTO NCNONbI0BAHNA
AaHHLIX 1 PeCypCos. CeTb MOXET GbiTb OeHs NPOCTON 1 NPeACTaBNATs COBOV ABa
KOMIbIOTEPa, COAMHEHHbIX OaHNM Kabenem (puc. 2.1). B cOCTas CIOXHOM cetn

BXOAAT COTHU KOMNBIOTEPOE.

Nukns nepenasn
mauHbIX

O6wmen nndhopmaumen

Puc. 2.1. Cxewma CeTt 13 A8yX KOMNSI0TEPOB.

-

Komnsiotepmsie cetw — 570 o6eauenve Kounsiotepos ars obwena uk- .0 ]
GOpMaLVelh M COBMECTHOIO MCMIONL30BAHMA PECYPCOB.

0

KomnbtotepHbie cetn pasaenenb:
0 MacuTaby;
710 TNy OpraHU3aLUY PAGOTL! KOMMbIOTEPOS B CeTh;

no Tononoruu;
N0 TNy cpeas! nepeaasin.
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Mo macwTaby KOMNLIOTEPHSIe CETH GLIBAIOT: NOKANHbIE, PETMOHANLHbIE,
roGansHsie (puc. 2.2). Kakan TeppuTopus GyaeT oxsauena B cocrase nepe-
unCheHHLIX ceTeir?

nc

e )

nc

TnoGaneHas

cets
nc

)

nc

Puc. 2.2. Macwia6 omnsioTepHbix cerei

Cyujectayior pasnmunsie CNOCOBH! OBbeANHEHNR KOMNLIOTEPOS & ceTh, OC-
HOBHBIMM TUNAMW KOMLIOTEPHLIX CETel FENRIOTCH OAHOPAHTOBAR CeTb 1 CeTb HA
ocHose cepsepa (puc. 2.3).

CepBep — a6OHeHT CeTw, OTAAIOLMI B CeTs CBOW PECYPC M MMElowWii Man
He MMeowyi AOCTYN K PECYpCa ceTn. OH MCMONLIYETCh AnA XpaHeHWs Gaitnos,
Be6-CTaHMLY, ANA YNPABNEHWA IOUTON, A1 XPaHEHNS KONMiA Gaitnoe.

Buas cepeepos: daiin-cepBepbl ¥ MPUHT-CEpBEpbI, CepBEpbI MPUAOXKE-
HUii, NOTOBLIE CepBepbl, BaKC-CepBEpbI, KOMMYHUKALMOHHbIE CEPBEpbI,
cepBep cnyx6 katanoros.

B OAHOPAHTOEOI CETU HET BbIACNEHHLIX CEPBEPOE, GYHKLUN yNpaBeHUs ce-
Tb10 NEPEAAIITCA M0 OUEPEAN OT OFHOTO KOMMLIOTEPA K APYTOMY.

B OAHOPAHIOBOV CETH BCE KOMMLIOTEPLI PABHONPaBHSI. KaXAbilt M3 HiX MmeeT
YHUKANHOR UIMA KOMNBIOTEPA U OBLIYHO NAPON A71A BXOAA B HETO BO BPEMS 3a-
FPY3K4 OnepauvOHHOI CucTemsi

KomnbioTep-cepBep — 370 UeHTpasbHLIl KOMMLIOTEp, KOTOPHIF pacnpese-
nReT 06U PecypCh MeXay MHOTMMM nofb30BaTenAMM. KOMMbIOTED, KOTOpbIii
NOCTORKHO He BKITIOUEH B CETs, @ NOAKIOHAETCH NEPUOANECKH, HAZLIEAETCH KW~

entom, n1 aGonentom

42






OEBPS/image/1000.jpg
[rm— T

OnHopanrosas cets Cereson cepsep

Puc. 2.3. Tusi Opranu3aLiun PaBOTh! KOMNLIOTEPOR & CeTh

[D\n# 0Becneuenis BO3MOXHOCTA MIOAKIOUEHNS K CETM MOXHO UCTIO/b308aTL
paznuuHbie YCTPOJICTBa (pUC. 2.4): KOMALIOTEPL, COTOBLIE TeNEOHS, KOHLIEHTPA-
TOPbI, KOMMYTATOPbI, MapLLIpYTH3ATOPSI, TOUKM GECTPOBOAHOTO AOCTYMa.

—_l

Puc. 2.4. KOHUEHTPATOP, KOMMYTATOP, MAPWPYTU3ATOP

TonoNOTMA XaPAKTEPU3YET PH3NHECKOE PACTIONOXEHNE KOMMIbIOTEPOS, Kabe-
neii 1 APYTX KOMMOHEHTOB CeTi (puc. 2.5, a). ®M3MUECKaR TONOAOTMA Onpese-
NRET CNOCOG NOAKMHOUEHNS KOMILIOTEPOE, NPUHTEPOS 1 APYTUX YCTPORCTS K CeTH.

Puc. 2.5, a. Tanossie Tononoruw cereii
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Haubonee pacnpocTpaHeHHLIE GMIECKE TONOOTM IOKANLHBIX BLMACAM-
TensHIX CeTeii (pUC. 2.5, 6): WNHHAR, KONbUEBaR, 3B€3A006pasHAR, AUeHCTaR,
epapxmueckan 38e3na

Mpoaranuaupyite uipopmaumio no o6pasuly: «8 38e30006pasHoii monasozuu
UMeeImCA UeHMPATLHAR MONKA NOOKTOEHUS, 6 KaYecae KOmopoli oGbIuHO ebicmyna-
em maxoe yempoticmeo, KaK KOHUEHMPAMOp, KOMMYMGAMOp UL MAPIPYMU3aMOp».

Mo KaKoMy MPUHWNY NOCTPOEHS TOMONOTM OCTAMHAIX KOMMLIOTEPHBIX Ce-
Teih, npeACTaBnenHLIX Ha puc. 2.5, 67 Cornackbi n ki, uTo HauGonee pacnpocTpa-
HeHHOI ABNAETCA WMHHAA TOMOAOTNA CeTH?

Winiian

S

[0
N

fuencran Viepapuueckan 3se3za

Puc. 2.5, 6. Tononorwa cereii

Mo Tuny cpegyl nepegaun cemn aenatca Ha:

~ NpoBoAHbIe (B4TaR Napa, KOAKCHaNbHBI KaGeNb, ONITOBOOKHO);

~ 6ecnpoBoaubie (paguocenss (Wi-Fi, WIMAX), vidpakpackan canzs, CBY-
can3w (Bluetooth), Li-Fi ~ nepepasia ¢ nomowbto caeta)

BecnpoBOAHBIM NIOKANLHBIMMA CETAMM HAZLIBANOTCA CETH ATA NEPeAadM
U NIpYieMa AaHHbIX C MONOWLIbIO PAAOBONH. OBAACTS ACWCTENS CTH MOXET OrpaH-
UMBATLCA MMLIL OAHOI KOMHATON, HO MOXET OXBATLIBATL M GO/bLIEE NPOCTPAHCTEO.

BecnpoBoAHOe MOAKAIOUEHNE OUeHb PEAKD NCTIONL2YETCA B CTALIMOHAPHBIX
KOMNLIOTEpaX. DTO WAGANbHOE PEUIeHWe ATA HOYTBYKOS, «yMHBI> Tene(oHos
W ApyriiX M0A0GHEIX yCTPOCTE.
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Puc. 3.24. Bsoa dopuynsi
€ ccaunkann Ha agpeca aueex

Cebinkm & GOpPMY/IE BLINOMHAIOT PO AAPECOB AUEEK, COAEPXUMOE KOTOPLIX
UCnob3yeTcA & BeuMCneHNAX. CCbink GLIBAIOT C OTHOCUTENBHO# (AT, B2, C5),
cmewanmoii (SAT, C$5) 1 abcontoTHoi appecaymeir ($BS2). /lnanazon o6o-
3nauaerca A1:C8, G1:HT n 74,

OT MeToAa aApecaLUy CCLINOK 3aBUCHT, UTO GYAET C HAMMU NPONCKOANTS NPU
KOMMpOBaHNM OPMYILI U3 OAHOT AUENiKM & APYTYIO.

Mo yMORUaHNIO CChIKM Ha AUElikM & GOPMYIaX PACCMATPUBAIOTCH KaK OTHO=
cUTenBHbIE. 1O 03HAUAET, U4TO AAPECA B CCHITKAX IMEHAIOTCA.

Mpy aBconoTHOM agpecayum aapeca CCoIOK NPy KONMPOBaHN GOpMYL!
He UIMEHAIOTCA, TaK UTO AUEiiKa, Ha KOTOPYHO YKA3LIEAET CChiKa, PaCCMATPUBaET-
€A KaK MOCTOAHHAAR. /L7 YKa3aHNA A6CONOTHOM AAPECALM HAXMMAEN Ha Knasu-
wy F4, 880aMTCR CUMBOA $.

Hanpumep, Gopmyny C IOMOUEHO CCHUIOK MOXHO 3aMMCaTh CleayiowuM 06+
pazow: =(A1+B3)*100%/C4.

3nanve. Monnmanne %;?

1.B KaKMX Cy4aRX NPUMEHSIOTCA T€ WM UHLIE THMISI AGHHLIX? .

2. Korga npumenserca o6uiwii popmar?

3. Kak MOXHO NOMEHATS GOPMaT AaHHLIX?

4. Yem OT/MUAETCA GOPMATUPOBAHUE UACIOBLIX AAHHLIX OT TEKCTOBBIX? Kak Bbi
nOHMMaeTe C1080 «dopMynar?

5. C KaKoro 3HaKa HaunHaKOTCH GOPMyNLI? Kakie apuMeTueckue 3Haki nc-
nonb3yioTcA 8 GopMynax?

6. Ur0 Takoe OTHOCUTENbHAR aApecauna?

7. Yem OTAUMAETCH OTHOCUTENbHAR APECaUMA OT a6COMIOTHOI?
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8. Vlcnonb3ya UMCNOBOM GOPMAT ANA AECATUUHLIX YWCEN, PA3AENUTe ACAO Ha
] iy Ll e g ek

A0B (), HanpuMep, UMcn0 125456,456 MOXHO NpeacTasuT, Kak 125 456,456
9. YCTaHOBUTE AN AEHEXHOTO GOPMATa UNCAO AECATUUHBIX 3HAKOB U YCTOBHOE
O603HaueHe BanioT. Hanpuvep, p. 3aMeHuTs Ha T Ka3aXCTaHCKuii (ewre)
Toraa uncno 56,89 6yaet npeacTaBAATLCA KaK T56,89.

10. YcranoauTe APOGHIN GOPMAT ANA AGHHbIX, NPEACTABAEHHbIX HIXE, 1O 06~
pasuy (ra6n. 3.8).

Tabruya 38
O6biunbii popmar ®opmar apoGHbi

56 5 35

303 30 3/10

255 25 12

11.B 0Hy U3 A4EEK UCTa AOMKHA BBOAUTLCA AATa POXAEHUR OAHOTO U3 yde-
HWKoB Bawero knacca (s Gopwate Aara). MpeaycmoTpuTe asTomaTMueckyio
NPOBEpKY HA NPABIALHOCTS BEOAUMBIX & 3Ty Aueiiky 3HaueHMii

Cunres

12. Texcroswiii Gopmar No3e0NRET OTOBPAXaTL MHOOPMALMIO & TOM BHAE,
& KaKOM OHa BHOCUTCA B AuEiiKY, 6e3 KakX-AME0 ABTOMATUECKUX NPeoBpazo-
Banwi & aaty, Gopmyny 1 T4,

Dns npumepa seauTe wCH0 456 U OTGOPMATMPYIITE KaK TEKCT, 3aTem — Kak
4MCA0. TEKCT BbIPABHUBAETCH N0 NEEOMY KPAK0, @ YMCAO ~ 11O PaBOMY.

456 <-Texcr
456 <-uncno

Mocne yCTaHOBKM TVINa AaHHBIX B 0N BLIPOBHSITE 3HauEHME NONA B0 BKNAAKE
BoipasHMBaHue 44a0r0B0T0 OkHa BOPMAT Aueiiky (pyc. 3.25)
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Puc. 3.25. Beriagka Buipasuusanve

Mpunensn sknagku WpndT, Tpannua, 3aaueKa, ycraHoBuTE WPGT, rPaHMLL,
3a7MBKy AuEeK TAGAMLLI U T4

Ouennsanme

13.B 0y 13 AueeK NCTa AOMKHO BEOAUTLCA BPEMS Hauana ypoka (8 Gopwate
Bpems). MpeaycuoTpUTE aBTOMATUUECKYIO MPOBEPKY HA NPABUALHOCTS 8BO-
AMBIX B 3Ty ueliKy 3HAUEHMI, ECTM U3BECTHO, 4TO MEPBIN YPOK HaUMHAETCA
8 8 uacos 30 MUHYT, a NOCAEAHWIA 3aKaHuMBAETCA B 15 4acos 25 MuHyT. Mpo-
AOTKUTENLHOCTL yPOKa 40 MUHYT.

14. ICriois3y MUCT W AGHHBIE, BEEACHHLIE MW BLINONHEHN NPeAsIAyuero 3a-
AanwA, yCraHoBuTe 3aunTy Aueiik. MpuMenuTe sknaaky 3aupuTa u3 Auanoro-
8070 OKHa GOPMAT (pyc. 3.26). OT KOTO M A1 HETO HYXHO 3ALMLIATS MHOOP-
MaLmIo & AueiiKax 3eKTPOHHOM TabnNLL?

Puc. 3.26. Bnagka 3awura
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%’ Brinapaiowuii cnucok B aueiike

ECnu 8 Kakylo-u0 AueliKy NPEANONAraeTcs BE0A CTPOTO ONpeAEneHHLIX
3HaueHUlt U3 Pa3PeLIeHHOTO HABOpa (HAPUMEP, TOMLKO «aa» U <HET» WM
TONLKO M3 CIMCKA OTAENIOB KOMNAHUW 1 TaK Aanee), TO 37O MOXHO nerko opra-
HW308aTH NPU MOMOLY BHINaAAIOWErO CNCKa (puc. 3.27).

Puc. 3.27. OdopwneHme BLINGAAIOLIETO CnCka

1. BeigennTe Aueiiky (W AUANA30H AYEEK), FAE AOMKHO GbiTb Takoe orpa-
Huene.

2. Haxmute kHonky Mposepka gauwbix Ha skragke Aannbie (Data —
ation).

3.8 suinagatouen cvcke Tun (Allow) suiGepure sapuasT Cancox (List)

4.B none Microunmk (Source) 3aaaiiTe AMana3ow, coaepxauuii TanoHHbie
BapUHTI IMEMEHTOR, KOTOpSIE 1 ByayT BMOCAEACTENM BHINAAAT NPU BEOAE
(puc. 3.28)

Val

Puc. 3.28. Mposepka BEOAMX 3HaueHnit
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YC/IOBHOE ®OPMATUPOBAHME B 3/IEKTPOHHON

4.
TABJINLE
BbI HAYYMTECH K/IOYEBBIE C/IOBA »
Wcnone3osars ycnosHoe dop- | OnexTponkas BnextpoHasik | Spreadsheet o~
MaTWpOBaKME & 3NEKTPOHHOA | Tabmua wecte
TaGnuue. @opuatuposarie |Gopuarray  |Formatiing
Yenossoe Waprmei  [Conditional
Gopmaruposanve |niwimaey  |formatting

YenoBHoe OPMATMPOBaHME — OAMH 13 CAMbIX MONE3HLIX MHCTPYMEHTOS
B 37EKTPOHHOI TaBMLE. OHO MIO3BOMRET BLINOHATL GOPMATUPOBAHHE AUEEK Bbi-
60PONHO 1 ABTOMATUNECKY, OCHOBLIEARCY HA WX COREPXUMON. HauHeM uyuene
YCAOBHOTO OPMATVPOBAHWA C MPOBEPKY UYMCIOBKIX 3HaUEHWii GONbUI/MeHD-
L1e/PaBHO/MENAY B CPABHEHNN C YMCTOBbIMY IHAUEHAMN.

Ouenb 4aCTO awanu3 AAHHLIX MOAPA3yMEBAET CPABHEHME 3IHaueHuin pa3-
Hoix fueek. B 3TOM Cryuae yAOGHO AUEiKi, 3HAMEHNA KOTOPHIX YAOBAETBOPAIOT
OnpeAeneHHLIM KpUTEDWAM, KaK-TO BLIACTATS & AOKyMeHTe. Ha puc. 3.29 nokazan
PaBoLMii AOKYMEHT CO 3HauEHWAMM CTaBOK AOXOAHOCTA MO LieHHLIM Gywaram no
Mecsuam

1 YenosHoe GOPMATMPOBaHHE Ha OCHOBE CPaBHEHMA AaHHBIX
2

» mecau __[craska poxogocru ()

4+ amsaps, 2,6)
5 despans. 2,5]
& mapr 3,1]
7 anpens, 2,9)
o [mait 3,2
o wons 2,7
10 wone 2,4
11 asryer 23]
12 cenaGpn 2,7]
T2 [oxmabps 33
14 ORGPy 3,1]
15 aexabpn 2,9)

1

PUc. 3.29. VICKORHUI AOKYMEHT C AGHHSIMM A1 YCIOBHOTO $OPMATUDOBaHA
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CryTHUKOBOE NOAKMIOUEHME UMEET Cambili WHPO-
Kuii PaguyC MOAKMOUEHUS, HO WCMOML3YETCA TONBKO
B CTaLMOHapHBIX KOMNbIOTEPaX (puc. 2.6).

B HacTosujee BpeMA MOGMALHbIe TENeOHSI npe-
BPATWIMCH MPAKTWUECKW B MOMHOUEHHSI KOMMbl0-
Tep, nossonsloLMii BLXOAUTL B VkTepHer, otnpas-
MAT5 MOUTY, CMOTPETH OHMAiH Mepegaus M MHOTOE
apyroe. Ho wekotopsie dyHkuau He MoryT pa6o-
TaTh Ge3 KauecTseHHOii CeR3M. MMeHHo no 3Toit npu-
UMHE Ceiuac Mbi MOXeM HaGniogaTe GLICTpHIA POCT
W Mporpecc & 06nacTi GECNPOBOAMBIX TEXHOROTWIA
canm

Puc. 2.6. Cnyrankosoe
TenaeHuus ysenuuenus nepepasaemoro obvema Aelicninuenie

uHGOPMALWM & CUCTEMaX COTOBOM CBR3M CO34ana npes-

NOCHITKM NOCTORHHOM WX 380MIoWMK. Ha pucyHke 2.7 NpeacTasnena 380Mmouns
CeTeii MOBWILHOM CBR3, PA3AENEHHLIX HA MATH OCHOBHLIX MOKOREHNil (G — OT
awrn. Generation - «noxonerme)

1 noxonenve (Cranaapr 16)
1) G 1G noswmcy @ 1980-x rogax.
§  2) Mearasmasanics AnA GocnpoBOIHbIX TenechorsX TeRHOTOM

2-¢ nokonenve (Cranaapr 2G)

1) Cer co crannaprom 2G nosewnace & 1991 rogy.

2) B0 QOCTYTHO WM(DpOBAKKE LADPOROTD CATHana, Nepenasa fonoca,
excra, nsoGpakenus

3-¢ noKonewve (Cranaapr 3G)
1) Cannapr 3G noswNA NpHGAIATeNHO 8 2000 rony.
2) MloABNCR ACCTYN B VIHTEPHET, CTan NakeTHsiM 1 Goree BHCTPbIN

4-¢ nokonenme (CraHaapT 4G)

1) 4- noKonen#e nosBMNIOCs pAGN3TensHo 8 2010 rony.

2) CTan £0CTyeH OGN VIHTEPHET [0 rMraGaiiTHLIX CKopocTel,
MOBAHEIE WP, OHaliH-aHASO, BUEOCEA3E

1) Crannapr 5G aocryneH o 2019 roga.
2) OT4ARTCR BHICOKO CKOPOCTLIO ViHTepHETa, MORKTIONEHMeM Gonsuior
KonuECTEa Tenedoron

'. 5-¢ noxonenvie (Cranaapr 56)

Puc. 2.7. Moxonenus CoToskix ceteli MOBWALHO CBnzn
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5G - 370 HOBOE nOKONEHME MOBH LHOI Canzw. Mo cpasHeHNio ¢ 4G, nokone-
Hite 5G umeeT pAg npemmyuecs:

~ BLICOKAA CKOPOCTS NEPeAAU AaHHBIX;

- HM3Kan 3a5epXKa curHana;

~ NOAKIONEHME GONLWETO YNCA MOPTATUBHAIX YCTPOICTS (Tene ok, nnanwer
wnu HeToyK M TA);

BHICOKaR 3HEPrO3PHEKTUBHOCTS;
BbICOKAR MPOMYCKHAR CIOCOBHOCTS;
BLICOKAR MOBUNLHOCTS MONL30BATEnE;
MacwTabHan aupTyanmsauws.

B TexHONOrUY 5G MHOTUE BYHKLM PEANU30BaHLI HE Ha YPOBHE BH3MeCKol
UHOPACTPYKTYpEI, @ MPOTPaMMHLIN CTOCOGOM. OCHOBHBIMM napametpamy 4G
56 senAt0TCR:

~ cxopocT, 3arpy3kn AnA nos3oBaTenei (4G — 10 MGuT/c, 5G — 100 M6w/c);

~ nnoTHoCTs nogkmiouenns (4G — 100 Tic. ycrpoiicTa/ki, 5G — 1 maw
ycTpoiicTe/kn).

Mepeuncum ocHoBHsie chepsi npuMeHens 56

WurepHer seweit (10T) - 370 KOHLENUMA «yMHOTO» 40Ma, NPOU3BOACTERHHSIE
W BBIUMCAUTENHBIE MOWHOCTH, MHPACTPYKTYPA <yMHOrO» roposa. YCTpoiicea
U CHCTeMS! OB LEANHAIOTCA B OBLLYIO CETh C AUCTAHMOHHBIM yrpaBeHyem. Hanpu-
Mep, GLITOBbIE NPUGOPL, KMMAT-KOHTPOA, CACTEMSI IKCTPEHHOTO OnOBeILeHUs,
6bICTPan U KAUECTBEHHAR CBA3L MEXAY CTAHKAMM, M3MEPATENLHBIMM NPUGOpaMH
1 7.4 KUTen «yMHbIX» FOPOAOE CMOTYT MONL30BATLCA OMEPATUBHBIM AOCTYNIOM
K a3nMUHLIM CEPBUCAM: UEHTPAM TOCYAAPCTBEHHBIX YCAYT, FOPOACKOMY TPaHC-
nopty 4 Ap.

BeCnMAOTHBIA TPAHCMOPT ~ 370 ABTOHOMHSIE TPY30MEPEBO3KH, FOPOACKOE
TKCH, CenbCKOXO3ANCTBEHHAR TeXHMKA. TPAHCMIOPT MOXET GbiTb nepeseaeH Ha
6ecnunoTHBIi pexiM AnA OBeCneuens GOblLIeii TOUHOCTH, HAAEXHOCTH 1 Ge3-
onacwocTi npouecco.

O6nauHble TEXHONOTMM — XDaHEHYE AGHHbIX, MOMEHTANIbHAA 3aTPY3Ka U Bbi-
4MCneHYs, TPEGyiouMe BLICOKO/i aNNapaTHON MOWHOCTY TOLKO C MOMOLbIO MO~
6unbHOro MnTepHera.

3APABOOXPAHEHME — KAUECTEEHHAR CBA3L C YAANIEHHLIM PETMOHAMY 0380~
TUT OKa3bIBATE MOAAEPXKY B CAYUAE SKCTPEHHBIX CHTYAUMi, BO BPEMA CIOXHBIX
OnepaLii WAk AKATHOCTUKY C UCMONL30BaHMEM BIAEONOTOKA 5G

Bupryansias u gononuennan peanbocts (VR/AR) - cvcTensi uhTepak-
TUBHOTO O6YUEHNA, HABMTALWMOHHLIE CUCTEMbI, CTOKHBIE MHXEHEPHbIE MPOUECCH
W Aaxe TaKTMALHAI UTepHeT.
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C pacnpocTpanenviem 5G GyayT akTMEHO palBMBaThCA «yMHBier cUCTEM,
Takme KaK AOM, fOPOA, POU3BOACTED, UCMIOLIOBATHCA FONOCOBLIE MOMOUIHMKH
B MUpe yXe eCTs NpUMEpS! BHEAPEHWA TOPOACKMX CUCTEM BWACOHABAIOACHHA
C WHTeAREKTyanbHLIM pacnosHaBaHem any. OT Kamep BWACOHaBIOAEHMA Tpe-
6yeTca AnlL NepegaT, Ha CepBEp BWAEO HEOBXOAMOTO paspeweHma AnA pac-
nO3MasaHMn AMua. VICKYCCTBEHHBII NHTEANEKT CTaHeT AOCTyNeH Gonbuiemy unc-
ny nonb30saTeneli, obecnieunsan 6e30NACHOCTS 3AaHWH, GHICTPBIT MOMCK MoAeH,
nepenayy 61OMETPUUECKUX NAPAMETPOB ANA XPaHEHUR M O6PABOTKN 1 T4,

3uaume. Monnmanme %;?

1. KaK KAGCCUPULMPYIOTCH CETM MO CBOUM MacwiTabam?

2. B uem OTMUME OAHOPAHTOBOI CETU OT CETH C BbiAeNEHHbIM CepBepoM?

3. Kaue Tononorum ceteii bl 3aete?

4. Tae NPUMeHAETCA 6ECNPOBOAHOE MOAKMIOUEHHE, CNYTHAKOBOE MOAKNIOUE-
Hue?

5. Kakoe MOAKMIOUEHUE MMEIOT COTOBbIE TenedoHbI?

6. C uewm CeR3aHa 3B0MIOLNA CTaHAAPTOB COTOBOI CHCTEMbI?

7. Nouewmy NOKOAeHMA COTOBOY CBA3M Ha3LIBAIT «Gr?

8. Kakoe noAKIoUeHUE MPUMEHAETCA & COTOBON CucTeme 5G?

9. HeoBX0AUMO OB BEANHNTS KOMMILIOTEPY! B MHOTOKBAPTMPHOM AOME C He-
cKonskMMY nogve3gaMy. Kakyio Tononorio cet esibepere? Kakoi Tun kabe-
792 C KaknMy cpeacTBamy nepegaun? OBOCHY#Te Coif 8160,

10. KaKoii TN ceTw Bbi Gl 86i6pay 417 06BEANHEHNA TPEX CMAPTAOHOS Cpean
Apy3eii? OBocHyiire caoi 86i60p.

11. CocrasbTe Knactep 380/10LUY CTaHAAPTOB COTOBOM CACTEMS

12. Npusegue npumeps: chep npumenenns SG.

13. Kakos 8aus NpOrHO3 0 NOABAGHMHO WECTOTO NOKONEHNS — COTOBOM CucTe-
Mbi 6G?

Ananuz

14. Mepeuncaute HanGonee PacnpoCTpaHeHHLIe GuaMecKve TONOOMUM 10~
KanbHLIX BLIUNCAMTENLHbIX CeTeli. MpUAYMaliTe pasnuunbie CNOCO6b! CoeanHe-
Hus 10 KOMLIOTEPOB B KOMMbIOTEPHOM KAGCCe B CeTs,

a7
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15. HapucyiiTe cxembi Tonosorau ceteii
16. HaiignTe cnocof;, obecneunsatowwii cambiii KOPOTKWiA MapLIPYT nepeaay

UHGOPMALMN MEXAY NOBBIMM ABYMA A6OHEHTAMM.
17. PaccmoTpuTe AOCTOWHCTEA U HEAOCTATKY Takix OGbeAuHEHMiA. JanonHuTe

Ta6n. 2.1

TaGauya 2.1

Kputepun oyenku cetn [Wnnnas|

Konbue-
san

3eeaaal

[Viepapxn-|
ueckas

[Auencras|

SxoHOMMuECKve 3aTpaThl
Ha kabens

BO3MOXHOCTS Henerank-
HOro nogKKoUeHMA

BO3MOXHOCTS NOAKAIOUE-
Hus aoHenTa Ge3 ocTa-
HOBKM paGoTl cetn

BO3MOXHOCTS 0BMeHa
udopmauveii Ge3 cep-
sepa

BAuseT v nonomka
KomnbioTepa aGoHewTa Ha
paory cetn?

e,
Cunres

18. OnpegenvTe TonONOMI0 CeTel, 306paxXeHHsix Ha puc. 2.8.

[ = = = o )
ceee BB N,
(8) ©

() @ ®

@

Puc. 2.8. Tononorus pasooBpasksix cereit

48






OEBPS/image/1026.jpg
Ouenmsanme

19. MpoBeguTe MyHY-UCCTEA0BaNYE. OLeHUTE, KaKaA TOMOAOTMA CeTeil & Knac-
Ce, 4OMa, & KpyYMHBIX CynepMapKeTay, a3ponopTy.

VHTepHer-TexHonoruM & coBpemenHom Mupe

CoBpeMmeHHLIE UHTEPHET-TEXHOMOTMN U3MEHMAN XW3Hb 06uecTea, ofpa-
30BaHVE, MEAMUMHY, GUZHEC, UTEHNE KHUT, NPOCMOTP BUAEO, 3aNYCK Urp U Ap.
CerogH 63 MOBUNLHOV CBR3, TAAKETOB (aHrn. gadget - cneywanMsnposak-
HOE YCTPOIICTBO Uny MPUAOXEHYE HEBOLIOO PazMepa), KOMMLIOTEPOB U k-
TepHETa HEBO3IMOXHO OByueHve B WKOMe, By3e, BeaeHMe Gu3HeCa, nonyueue
uHGOPMALWY, OBILEHME B COUMANLHBIX CETAX.

V13 noKoseHwA & NOKONIeHNe NOpTaTHBHBIE YCTPOVCTEA, Takme Kak nnanuwe-
ol M CMPTQOHbI, CTAHOBATCA BCE GONIEE BYHKUMOHANLHAIMU. OHM OCHaLEHb!
MOUHBIMU MPOLIECCOPAMM, KOTOPSIE 3AMETHO PACWIMPAIOT GYHKUMOHANLHOCTS
YCTpOiicTs. VM AOCTYMHO G0MbuIOR Pa3HOOGpa3Me CEPBUCOB 1 MPATOXeHMJ
B HaCTORIEe BPEMA C MOMOUSIO MAHWWETa UM CMAPTGOHA MOXHO CAenaT
KaueCTeewHyI0 (GOTOCHEMKY, CHATS GWAbM, OTPEAAKTUPOBATS €10 1 NpeAoCTa-
8BTS 417 NPOCMOTPA NOAb308aTENAM UkTepHETa

CoBpeMmeHHLI UENOBEK EXEAHEBHO NONL3YETCH NHTEPHET-TEXHONOTMAMMN
W1 YCAyramu, KOTOPLIE MOMOFAHOT My & Camix PasnMuHBix chepax. Mot Braum,
KaK BUpTYaNbHan PEaNsHOCTL TECHO MEPENETAeTCA C MATEPUANLHON, NoMora-
€7 M10/163083TE/0 MY EXEAHEBHOM NONYUEHUM, 06PABOTKe, OTNpaBKe BCean3-
MOXHBIX AQHHBIX, CO34ABAR APXVIBLI, YIPABAAA UENLIMA POUIBOACTEEHHbIMN
npoueccamy.

Mpyeegem Ton-10 TexHONOTWii B McCreAOBaHWAX Gartner, KOTOPbIE CTann
ONYAAPHLIMM B UMGPOEOM MUpe:

1. Vinreprer seweii (1oT);

2. Bonbluve AaHHbIE M NPEAMKTUBHAR HATMTAK;

3. ckyccaenmbiii unTennexT;

4. Undpossie asoiimks;
5. Nepudepniitsie suiuncnenms;
6. BuptyansHas peansHocts (VR, AR);
7. BroKueiin;
8. CuapT-npocTpancTeo;
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