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Yuebnoe unanue

Myxamberxanosa Cayne Tananesenosa
Ten Anupa Cynraxoana
Lemunosa Napuca Fennapseana

VH®OPMATUKA

YueGrux 415 8 knacca 0BLeOBpaI0BATENSHON WKOLI

3as. peaakuuei H. Xuenzonuea
Pepaktop /1. Xonuna
Xyaowecraensie peaaxops! A. Addapkan, 3. Ozati, A flykwanoa
Texswuseckuii peaakrop O. Pricanesa
Kownblotepas aepera H. Pasaunaausiene
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Npoaranmsuposas Koa Mporpammsi (puc. 4.16), oTaersTe Ha BOMPOCH:
1) B KaKoe UMCAO MHMYMANM3MPOBaHA nepemenHas number?

2) flo kakwx nop onepatop for co3gaer unk?

3) Npy xakowm ycrosuw if Gyzet npepsan wkn?

4) Uro GyaeT BLiBeAeHO OnepaTopom print Ha neuars?

5) B Kakom Cryuae GyaeT NPepBaH BHIBOA AAHHBIX Ha neuaTs?

6) 1o genaer oneparop break?

3uanuve. Monumanue

1. MIpousmecuTe KNoeBbie CI0Ba Ha TPeX A3bIKaX.
2. Berasste nponywentbie crosa
1) Oneparop break aocpouto
2) VHcrpyKiyna break B135i83€TCA TONKO .., TO ECTS OHa AOMXHA BHINOAHATECA
TONBKO NIpW BSINOAHEHMH KBKOTO-TO OCOBEHHOTO YCAOBMA
3) [1n9 w36eranua GECKOHENHOTO LUKNa UCTOB3yIOT

Mpumenenve. Ananns

3. [laH KO NPOTPaNIMS, KOTOPaR CHNTHIBAET WHCAa 4O TEX NP, MK He BCTPETUT
OTpULaTERHOE YT, TP MOABAEHAN OTPUUATENSHOTO YCAE NPOTPaMMa 3a8ep-
waetcs. CoCTassTe aHanorMuHyko NPorpamiy, uCnons3ys uukn for.
4. law ko NpOrpamMB. MTPOKOMMENTUpYiiTe AeiicTens.
i=o
while i < 10:
ifi==3:
is=1
continue
print()
ifi==5:
break
ie=1
5. 3anpawmsaorca 10 uucen (yensie suauenns ot 0 4o 1000). OnuwuTe U Npo-
aHan3ADyJiTe 2ATOPATH, NO3BONSIOUAT HAIITH M BHIBECTA MUHMA/LHOE IHaveHHe
CPeAN BBEACHHSX UHCE, KOTOPSIE UMEIOT HETHOR IHAUEHIE 1 HE ANSTCA Ha TDW.
6. Cocrasste NOTPaMMY 419 BSUMCTEHAA CPEAHETO ADUPMETHHECKOTO N NPOW3-
BOHO BB0UMBIX Hcen

1s
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Tabnuua 3.3

Cuer Ha onnary anekTpoaHeprUK

Croumocts 1 kBr/4 16,65 resre
Mecay Rara Mokasanns |  Pacxoa Cymma
cuerunka BT/ (renre)
Ansaps 30012020 540 540
despans 28022020 1026 486
Mapr 29.03.2020 1480 454
Anpens 30042020 2158 678
Maii 28.05.2020 2996 838
Viows, 29062020 3458 462
Wions 28.07.2020 2021 563
Asrycr 30082020 4684 663
Centabps. 25002020
Oxrabps 26102020
Hosbps 30.11.2020
Aexabps 25122020

Buigenenme Bcex aueex
UToBh shisends Bee Auelin, Haxmnte Ctrl + A wiA CnewvansHylo KHOMKY

BLICTpLIH B804 AGHHbIX B HECKOALKO AueeK

UT0BbI CIKOHOMMUTS BDEMS NpH BBOAE HOBLIX A3HHSIX (4aTHi, CTPOKM, YMCHa, OPNY-
7b1) WAY U 33MEHE YXE CYLIECTBYIOLLIMX, BSIAEAITE AUk (MOXHO HECMEXHSIE),
BeepuTe aannsie u HaxmuTe Ctrl + Enter.

Kak BoccranosuTs Gaiin, KoTopbili 81 He CoxpaHun

[las soccTaoBneHn HecoxpanenHoro daiina & Excel 2010 HaxwuTe Ha Maiin,
BiGepure Mocnenme (pyC. 3.8). B NPABOM HAKHEM Yry 3KpaHa NOASATCA OnLMs
BOCCTaHOBHTE HECOXpaHEHHbIE KHHTH.
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Chano s Habop 21.05.2021. Moanucano & neuary 2307 2021, Gopwar 70430 1,
Syaara ocemian. apwnypa <Seqos - Mewams ogceruar. Yea new.r. 12,87
Yet-43a..8.72. Tupax 7000 3. 3aca3 N 6001,

TOO <Kapropauu «ATauypas, 0S000D, . Arware, np. AGwa xaia, 75
TlonurpagxomBsar TOO «Kopropauua «ATawypas, PecnySnuca Kasaxcras,
050002, r- Anwars, yn. M. Macaraesa, 41






OEBPS/image/2999.jpg
116

Cumres. Ouenmsanue

7. OnpeaenuTe, UTo NOAYHUTCA B Pe3ynsTare BHINOAHEHAR Nporpamis. Haiigute
ansrepHatueHoe peusenite.
a=0
n=10
foriin range(1, n + 1,2):
a=za+1
ifa==5:
continue
print (a)
ifa==7:
break
8. HanuwwTe 3Cce O CAENaHHSIX BaMM BHISOAAX NP UCNONBI0BAHAN ONEPATOpa
break.

Peuienve oMol 3a4a4M ABYMS Cnocobamu

HanuLuATe NPOTpany BHIB0AA Ha SKPAH TABAMLLLI YMHOXEHUA BCEX OAHO3HAUHSIX
Cen OT 1 40 5 PasHbIMM CNOCOBaMM. CPABHATE M OLieHNTE WX pelenus. Kaxoe pe-
Liekvie Bbi CanTaeTe nyuwne? BOSMOXHO 1 B NPOTPaMME NPEPBaTH BHINOMHEHUE
uwkna?

PaccuoTpiM nepesili sapuan.

Mpuenin ik while 1 482 LKA, BO BHeLIHEM LUKNE NepeMeRHas | MenaeTcs o1
1405, a B0 BHyTpeHHeM LAKIE NepenenKas | Takxe MenseTca or 140 5. B Baoke
BIIOXEHHOTO LKA Ha 3KPaH NEVTAIOTCA IHaUEHUS NEPeMeHKbIX I, | U ux npows-
Benenue 8 suge TaBAMLLI (pac. 4.17)

Fie_Edt_Format_Run_Options Window Help 1e1-1
=1 1e2=-2
sl 1cs: # Vonowse suemuero wana 5o 1 1e3=3
31 1ra=1
nile 3<8i 4 Yonowwe mwympensero wauna no 3 f[2 1= 2
princ (3, "*, 3, "=, 1%3) 2023
37341 Urepaunn 3 suyspemsero woena {2 3= 6
1mie1 4 Wrepawes 1 swemnero wawna 2ea=8
3e1=3

3+2-6

3+3-9

3+3-12

se1es

se2=8

se3-12

1eae-16

Puc. 4.17. Unkn ¢ ycnosvew while
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Puc. 3.8. BocCranoBrenwe HecoxpanenHoro aiina & Excel 2010

B sepcan 2013 roga nyTs Takoli: aiin - Caepenns ~ YnpasneHme sepcuamm

Cynepraitmiii nuct

[onycrum, Bb1 XOTATE CKDBITE WaCTH AUCTOB
B IneKTpOKHO/ Tabnuue Excel o1 ApyrUX non-
308aTENEl, PABOTAOLIK HaA KHUTOR. 310 MOX-
HO CAenaTh Knaccuecku CnocoBom — wienk-
HUTE IO APASIUKY AUCT NPABO KHONKO MbiLM
W B KOWTEKCTHOM MeHio BuiGepure KOMaHay
CKpbiIT. B 3T0M CAyuae WA CKDHITOTO AUCTa
BCE PaBHO BYAET BUAHO APYTOMY UEnOBeXy.
UroBui caenats ero aBCoMOTHO HeswaNMBIN,
HyKHO pelicTaosars Tak

1. Haxwwre Alt + F11

2. BuiGepure auct & VBAProject (puc. 3.9).

3. Cresa nosenic okHo Microsoft Visual Basic
for Applications.

4. Haiigure caoiicreo Visibl
xiSheetVery Hidden

5. Jlact Gyaer ckpsir.

v caenaiite ero

Puc. 3.9. Oko Microsoft Visual
Basic for Applications.
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BTOPO/i BapUAHT pewewns 3aAaM C UCNORb30BaHMewm Uwkna for nokazaw
Ha pucykke 4.18.

Edt_Format Run Options Window Help.

1e1-1
Tor 3 in zange(1, ) 1v2c2
for 3 in range(s,s): 1escs
prine (1, "7, 3, "=, 1) fres-s
2e1:2
2e2-a
2e3-6
2eame
3e1ms
3e2=6
3e3ss
3es=12
PR
PR
1e3-12
ses-1s
s> |

Puic. 4.18. Lykn ¢ ycnosvem for

443 YNPAB/EHVE LMKIOM: CONTINUE

Wcnons30sats ucrpykuan ynpas- | Mpogonxwts | Xansacteipy | Continue
newns uaxnom (continue, break, | Mpepeisars | Yay Break
else) Avenason | Avanason | Range

KaK MOXHO & Nporpamme NpONyCTTS JacTh KAa ¢ ycnosnen, {3 ©)
2 3aTem NPOAOAXMTH BLINOAHEHME A0 KOHLA UnKAa? ©

B Asbike nporpammuposaks Phyton A ynpas-
enus uaKkaowM, Kpome oneparopa break, ucnonsay- 1 C
e7Ca onepatop continue. KOHCTPYKUMA YPABACHIR | rievermont 01100
UAKIOM OBHINHO MPEACTABMMETCH 8 BUge NOCAE-  §continue

aosatensHocTi onepatopos: break (HemeanexHsiii
8bix02), @ 3aTem continue (puc. 4.19). C nomowsio
continue MOXHO mpepeath Tekyulyio WTEpaLO

Puc. 4.19. ynpasnenve
wuknom

n7
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3.2} BCTPOEHHBIE ®YHKLMW

Vicnonssosats scpoentiie  Berpoewnsie | Kipicripinren | Builtin

QyHKUM A9 pewenus 32034 | ByHKUAN gynruanap | functions

C NpUMeHenmem nexTpoR- | Macrep dywKuii | Oy webepi | Function wizard

Hoix 1AM, Jlornuecxoe Norvkansik Boolean
Buipaxenme eprex expression

Tabynuposanie | Kecrenik Tabulating

Syskunm Gynuasnap | function

Kpome mpocTix apngMeTaueckux onepauwii, InekTpommas Tabmua Excel
COEPXMT AOCTATOMHO GOMLWIONA HAGOP BCTPOGHHBIX GYHKUMA DyHKuwn
B Excel ynOpAAOHeHb! 10 KATETOPUAM & 3ABUCAMOCTH OT dYHKUMOHANLHOM 06~
naCTA. DYHKLWIA HECKONLKO COTEH

DyHKUMA — BCTPOEHHII MHCTPYMeHT Excel, CoCOBHI BepHYTS 3HaueHme
& 33BUCHMOCTI OT IePEaHHOTO ey napameTpa. OHa npeaHasHaveHa Ans
PACUETOB, BLIUMCAEHNI] 1 AHANM3A AaHHIX. KaXAAR GYHKUAA MOXET BKIO-
uaTh 8 Ce67 KOHCTAHTY, OMEPaTOP, CCLITKY, UMA AueiKM (AManasona
Aueek) u Gopmys

Wma — 370 kpaTkoe 0BO3Havenve, npeACTaBNAlOUlee AueliKy, AMANaION
Aueex, GopMyny, TabmuUy WM 3MaueWue KOWCTaHTh. MOxHO CO3gasats
CBou cobcTeenHbie Onpesenentbie umeHa. C NOMOWSI0 nons MIMA MOXHO
6bICTPO HAXOAWTS U BIAENATL KOHKPETHBIE AUEHKA UIM AMaNa3oHsi. flaA 3T0r0
8 none, pacnonoxenHoe cresa of CTPOKM GopmMyn L&,
HYXHO BBECTA UMEHa AN CCHITKN Ha AUEHKN. :

Bbi yXe 3HAKOMbI C MOMATMEM <AMaNa3oH». /JManazoH PaccMATpUBaeTtcR
Kak eauHoe yenoe. MPAMOYTONbHEI 10K A4EEK Ha3bIBAETCH CMEXHBIM Auana-
30HOM 1 OGO3HAUAETCA C MOMOLYBIO ABYX CCHINOK, Pa3AENEHHbIX ABOETOUMEM
Mepean ccuinka yKa3bisaeT Ha sueiiky B IEEOM BepXHEM Yrny AMaNazowa, a eTo-
pan - Ha AueliKy B NPABOM HYXHEM yray.

KomcramTa npe/cTasnnet Co60ii 4nC0 M0 TeKCT. OHa He MEHRETCH & npo-
uecce pacuetoe.

Oneparopi Guizaio Tpex Bug0s:

1. ApumeTHueckuii ONepaTop NpeaHazHaUeH ANA BLINOAHEHNS apHMe-
TUECKIX ACTE Wi, OH BO3BPALLAET UMCAOEOE 3HAYEHME.
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WKna, v ynpagnenme GyaeT nepeaa o B Hauano uukna. Mocne 3Toro cHosa npose-
PRETCR yCnOBMe Kk na. ECAM OHO BYAET MCTUHHBIM, TO MPOAOMXAETCH BHINONHEHME
crepytouielt repauun.

B nporpawie Ha pucykKe 4.20 OepaTop continue NpepLIEaeT Tekyuwyio ute-
pauuio ukna, ecu  ycrosuv uukna a = 5. Mlocne MpepLIEayts MPOAOKAETCH Bbi-
NO/HeHUE ONEPaTOPOB A0 KOHUA KA. TPOUCKOANT MEPEXOA Ha HAYANO WAKNA
while 1 1poBepKa yCAOBMA. ECAM OHO MCTUHHO, TO LKA MPOAOAXAET BLINOMHATLCA

PaccmoTpum K04 mporpammsi (puc. 4.21), & KOTOPOii Heo6xoguMo nepe-
6paTs & UMKNE BCe HATYPANbHbIE YMCAA MEHBIE N, 3A4aHHLIE & AANAIOHE range
W He aenaumecs Ha 3. B NPOTPaMMe NPUMEHAETCA onepaTop continue AnA ynpas-
MeHNA LKNOM. OH NPOAONXAET BLINOAHEHME CreAYIOWEl WTepaLuy uiKkna 6e3
BbiX0Aa U3 Hee.

Fie Edt_Fomat Run |1 Fie Edt Fomat Run 1
) . =0 2
while < 10: 3 for 4 in range(10):ff ¢
:": =l e 6 if 1%3wm0: :
oomcime ] i 1) :
princ (a) S >
10
Puc. 4.20. Oneparop continue Puc. 4.21. Mepebop HarypansHsix dncen

Onepatop continue HaxoTCA BHYTPY 6710Ka KOAA NIOA OMIEPATOPOM LKA,
OBbIHO OH pazMeliaeTCA MOCAe YCI0BHOrO onepatopa if (puc. 4.22).

oo Gpion Winion i
ez < 0 =
i ——— =
= =
- — =
e R = ool once SO A
i e g

Puc. 4.22. Mpephiganiie Wakna ¢ oneparopow continue

Onepatop continue & NPOTPaMMe BLIMOAHAETCA A0 TeX NOP, MOKA He MPO-
w30iigeT npepuisakme uTepauuM Wikna. EC B ycrosun uukna number = 8,
70 3707 HOMep He Gyger swisesen Ha neuars. Ynpasnewne GyaeT nepesano
Ha HAUANO YMK7A, CHOBA NPOBEPAETCA YCIOBME W NPOAOKACTCH €8 BHINONHE-
Hite 20 KoHua YuKAa

n8
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2.0nepatop cpaBHeHua npesHasHaueH A7 CpABHEHUA AaHHbX. OH 803-
Bpauaet noruueckoe suauenne UICTUHA wi IOXb (TRUE wnu FALSE)

3. TeKcTOBbI OMEPaTOp MPUMEHAETCA AnA OBbeauHeHUA AakHbIX (8 Excel
RenseTCR amnepcana - &),

Kaxaan BCTpORHHAA ByHKLUA EXCel MMEET HA3BaHME WM YHUKANBHOE UMA.
CUHTaKCHC BCTPOHHOI QyHKUAM:

Ha3sanue pymkymm (Aprymentor)

rne Hassanme GYHKUMM — yHUKATLHOE WMA QYHKUMN. APFYMEHTBI — CUCOK
‘aAPryMEHTOB QYHKUMM WM €70 BXOAHBIE AaHHSIE

BcrpoenHie dywkuwn Excel paGoraioT no npuHuuny:

~ 334aT6 GYHKLMA BXOAHLIN AZHHBIM;

~ YHKUWA BLIMMCASIET PE3YNLTAT YW BOIBPALIAET BEIXOAHHIE AAHHBIE

Vmena GyHKuwiA MOTyT GbiTh HABPaHSI Kak CTPOMHLIMM, TaK 1 3arnaBHbIMA
6yKsamu. B 3a8MCAMOCTA OT dyHKUAM €@ apryMeHTHI MOTYT NPEACTaBARTS COBOM
4MCIO, CTPOKY, IOTUNECKOE HauEHNE, CChnKY
1 T4 B KaYECTBE APryMEHTOB QyHKLMM MOX-
HO TakxXe WCnONb30BaTH ApyrMe GyHKUAM
n popmynei.

UroGer ecrasuTs Gopmyny ¢ dywkuved,
HYXHO WeMKHYTL MO KHOMKe C W30Gpaxe-

Hem cumsona dyskuun (£ cresa ot
CTpoKM GopMyn. MoxXHO Takxe Bocros3o-

sarucn creunanswoli kuonkoit %, Berasurs
PymKumio Ha Bx1agke DOpMYABI. B KaxAOM
U3 3TX Cryuaes OTKpHIBAETCH AMANOTOBOE
okHO Mactep dywKkuwii, npeacrasnentoe
Puc. 310. Mactep ysktiai  11a purcyre 3.10.

Smanconne (B owon cwia 3o )

Tara wapewn )-{srevn, ron A e

MarowaTnsocre )-{ 455, HOR FOR WOPErs o

CramcTuiciue J-{(HAKC. 1 CPanad, CUETEGTM

Berposrise
yhrunn

TecToBee )-{ AICIP NEsCNG, RAATA, CUENATE,

Puc.3.11.
Berpoestibie
dynmm

)
)
J
‘Cobinkw u MaccuBi: J—{ CTPOKA, CTONBELL UCTROK, ADPEC. )
J
)

TIorneckme - ECTi, a ww, wCTirA, NONs, HE.

58





OEBPS/image/3019.jpg
B Kakux Cryuanx HEOBXOAWMO MpuMeHsTh onepatop continue? Oneparop
continue npuuenserc:
~ eCAM HEOBXOAMMO NPEPBATS BAOKEHHBIE YCAOBHbIl KOA;
~ ANA ONTAMU3ALAW LMK N3, ECAN HEOBXOANMO OTK/IOHATS |aCTO BCTPEvak0-
umecs gelicreus.
Oneparop continue Henb3s MpUMEHATS 3a NPeARaMY WiKAa. Ok npuMeHseT-
A MCKMHOUATENLHO B LUWKNaX.
Mpennyuiectea ncnons308arwa oneparopos continue u break & nporpanax:
~ eCAM HyXHbili PE3YILTAT AOCTUTHYT /MO YX@ HAliAEHO UCKOMOE 3HaueHMe
NIPU BHINOAHEHAN LKIMUECKOTO MPOLECE, TO MOXHO NPEPSaTh IMWIHE UTepa-
LM, 4TO MOBLICAT CKOPOCTB PABOTH MPOTpaMMb;
~ CTPYKTYpa MPOTPaM MBI HE MEHFETCA B CTyuae NPEX/A@BPEMEHHOTO Mpekpa-
LieHYA WIKTMIECKOrD NpoLecEa.

3uanuve. Monumanue

1. MpovsHecuTe Kniouessie C108a Ha TPeX AZbIKaX.
2. ro Takoe onepatop continue?

3. Moxo it Mcnons308aTs continue ¢ Lnkaow for?

4.KOrAa WHCTDYKLWA CORTiRUE BAVAET TONLKO Ha BHINOHEHHE BHYTPEAHETO LMKNA?

Mpumenenme. Ananus

5. OnpegenuTe, 410 BLIBEAET AGHHAA NPOTPaMMA.

X KR RS

continue
print (a)

6. Mpoananwanpyiite koA nporpanus! (pic. 4.23). CocrasbTe k Hei ycnoswe, onpe-

aenre pesynsrar. CoCTassTe GHAROTHUHYIO NPOTPaMMY Ge3 MCNONb30BaHMA One-

patopa continue

File Edt Format Run Options Window Help

For num in range(z, 100
ey 2 01

print (*Uemmce wecno ', num)
Puc. 4.23. Koa continue
nporpamms: print (*Heweznoe wicno' , num)

19
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B packpeisaiowenmca crincke Kateropua (puc. 3.11) MOXHO Bei6pats Ty Ka-
TEropuio, K KOTOPOW OTHOCHTCA WCKOMan GyHKUUS. BYHKLMIO TaKXe MOXHO
HaiiTM C NOMOLLBIO NOUCKOBOW CTPOKM MoMEK GyHKUMM... . [Lna 3TOro BBEAUTE
B None nepebie HECKOMbKO ByKB ee Ha3saHus wau cnoBo. MoXHO BwibpaTh
3nemenT u3 Monxoro andasutHoro nepeuns. Nocse T0ro kak dyHKus BbIGpa-
Ha, OTKPLIBAETCA ANANOroBOe OKHO APryMeHThI GYHKLMM, T8 B NONA BEOAATCA
aprymenTeI GyHKUMM
PACCMOTPYUM NPOCTEiiLuMii MpUMED BBIUMCEHAS CPEaHEro 3HavE- g!
HUA AaHHBIX B AManazone aueek C1:C10.

ANA BLIUMCIEHUA CPEAHETO APUPMETUUECKOTO 3HAUEHUA MOXHO MCMONb3O-
BaTh GopMyny:

=(C1+C2+C3+C4+C5+C6+C7+C8+CI+C10)/10.

Ho npowe npumenus dyHkumio u3  Kateropus  CraTMcTMueckme
=CP3HAY(C1:C10).

MpuMeHuM Ha npakTvke GyHKuMW M3 Kateropuu Tecrom: cMmMBoN
1 KOACVMMB. Kak Bam u3secTHo, cuctema ASCII (koasl AnA NpeacTaBneHus uudp,
6yKB M APYTUX CMMBOIOB) MCMONL3yeT uncna oT 0 Ao 127 (8 HEKOTOPLIX CHCTEMAX
A0 255). Gyrkuun CUMBON u KOACKIMB tecHo ceszarbi ¢ cuctemoit ASCI.
Hanpumep, dynkums CUMBOJ Bo3Bpawiaer cumBON, KOTOpHI/ COOTBETCTBYET
umcnosomy kogy ASCII.

CunHTakcuc: =CUMBO/I(umncno)

®ynkiya KOACVIMB so3spausaet koa ASCIl 415 Nepsoro cuMBona ee aprymeHTa.

CunHTakcuc: =KOACUMB(Tekcr) i

Hanpuwep, Gopmyna <CUIMBO/I(B3) sossparu Gyksy S. iy
@opuyna =KOACUMB(cS») so3aparuT auauenwe 83

AHaNOrMuHO, ecA nepBLIM CUMBONOM B Aueiike Al Asnsetca 6yksa S, dop-
myna =KOACKMMB(A1) sozepatnt koa 83. MoCKOMbKy UMPLI TaKke ABMAIOTCR
cumsonamy, apryment KOACUMB moxer 6uimb uucnossim. Hanpumep, popmyna
=KOACKMB(«8») so3epauaer 56, 10 ects kog ASCIl cumsona 8

1..C nomoweio dynkuun KOACUMB y3waiite koas, npusaanexaue yk- ]
sam A, D, Y, LR, N, M. 6
2..C nomouwsio dyHkuyn CUMBOJI OnpeaenvTe CHMEONS, 3aKOAMPOBaH-

Hble kogam 59, 67, 70, 78

59
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BBEAEHUE

Boporve BocsmuknaccHmukw!

Bbi MPOAOMXAETe M3yuaTh COXHLIV, HO UHTEDECHSI NpeaMeT «HpopMaTU-
Ka». [Ln% BaC PaspaboTaHLl YHEGHNK U AMEKTPOHHOE NPUNOXEHNE. INEKTPOHHOE
NpUNOXeHVe — 3T yueGHbIi MaTepUan K yueGHUKY W PasHOOGpa3Hble MHTEpaK-
TUBHbIE 33aHNA, MW BLINONHEHUM KOTOPLIX HYXHO MePeMew|aT 0BbeKTH, 880~
AWTS UACN3, BLIGMPATL OTBETH, YCTaHABAMBATS COOTEETCTEWR, BBOANTS CTPOKM 1 T4

Ycnostbie 0603HaUEHNS, AaHHIE B Hauane yueGHIKa, NO3BOMIOT Bal COpHeH-
TUPOBATECA & GOPMAX W BWAGX (AHAMEWAYaTLHAs, NapHas, rpynNnosan paborta
W paGota B knacce) paGoTsi. OHM NOMOTAIOT CTPYKTYPUPOEATS COAEPXaHUE yuet-
HWKa, CAEnaTs MPOUECC OByueHus (MOMCK OTBETOB Ha NMOCTABNEHHbIE BONPOCH,
pelwenvie NPaKTMUECKWX 33434, B3aMMOEIICTBME YUALIXCR APYT C APYTOM 1 yuu-
Tenem v 7.4) G0ee NO3HABATENLHBIM U UHTEDECHSIM

YueGHwK MHGOpMATUKM AN B KAacca Hanucaw & cooTeeTcTeMM ¢ Tocyaap-
CTBEHHbIM OBU|EOGA3ATE L HEIM CTaHAAPTOM 06Pa30BaHWA. OCHOBHLIMM LerAMU
W3yHeHA NPeAMETa UHGOPMATUKY ABNAIOTCH

~ (OPMMPOBaHHUE 6a30BLIX HABMIKOB UHAOPMALMOHHO-KOMMYHIKALMOHHLIX
TEXHONOTWIA ANA PEWEHAR NPUKNAAHBIX 33434 U3 PAZANYHLIX MPEAMETHBIX 06na-
CTeif, N03BOARKOILMX NPUMEHATL MOMYHEHHBIE HAHIR, YMEHNA W HABLIKM & OKDY-
xatoueih cpege, Ha npakTke;

~ pa3suTMe KOMMETEHUWIi: KDEATUEHOCTU, KOMMYHAKABENBHOCTA 1 yMeHUA
pewars NpoG/Iewms! NpY BLINOAHEHMN aAaHNIi NCCIEAOBATENLCKOTO, FKCMEPUMEH-
TaNLHOTO, MPOEKTHOTO XapaKTepa.

B npouecce peannsaunm ueneit OByueHA Bbi HayuMTECh USMEPATL MHGOP-
MalpIo C MOMOYBH0 aNGABUTHOTO NOAXOA], PACCHMTHIBATS MPONYCKHYIO CNOCOG-
HOCTS CeT, NPeoBpa30esIBaTs MHOPMALMIO NOCPEACTEOM KOMMLIOTEPOS 1 T.4,

MpUKnagHOii XapakTep yueGHUKa UHGOPMATUKW NO3BOAUT GOPMAPOBATH
W1 Pa3BNBATL HABLIKA SPGEKTUBHOTO W MPABILHOTO UCMIONLI0BAHNA UHGOPMA-
LIVOHHBIX TEXHOROTWiA (7€KTPOHHO/ TaBAMLL) KaK B y4EGHOM ACRTENLHOCTH, Tak
W & NOBCeAHEBHOI XM3HM,

OCHOBHOE BHUMAHME B yUEBHIKE YACTRETCA He TONLKO U3YUEHUIO METOAOE
W Apoueccos NPe6pazoBaHs MHGOPMAUMA C MOMOLIBIO KOMMLIOTEPOS, HO
W ymenHwio coBn0AaTE STUKET U Ge3onacHoCTs np paGore & MkTeprete, ddex-
TUBHO 3AWMLIATL CEBA OT JNEKTPOMATHATHOTO U3NYYEHMA KOMMLIOTEPA W APYTX
3MEKTPOHHBIX yCTPOVCTS.






OEBPS/image/2559.jpg
MPUHUMN «CIMPnLHOCTU yEGHVKA NO3BONAET PACCMATPUBATL HEKOTOpbIE
Tembi 1 Len oByeHuA CHOBa 1 CHOBA. Ho 370 MPONCKOAWT C OCTeneHHbIM yrny6-
TeHVeM, YCTOXHEHWEM U HADAWMBIHWEM OGbEMA 3HaWwui U HABHIKOB. Tak,
Hanpuwmep, & B Knacce sbi GyaeTe NPOAOMXATL U3yWaTh Cpeay MPOTPAMMUPO-
Banus Python, yrnyGure C80M 3HaHUA N0 AaHHOI Tewe, a Takxe Gyaere pewatt
6onee croxHbie, dem 8 6-7 Knaccax, 3aaaun.

Bbi AOMKHLI MOMHMTY, UTO G€3 MPOTPAMMUMPOBAHWS GLITM bl HEBOIMOX-
Hbl BCe NEPEAOBLIE TEXHOMOTMN — OT KBaHTOBLIX KOMIIBIOTEPOS A0 KOCMANECKIX
NpOrpamm. B peansHoii Xw3Hu He BCe Bbi CTaweTe nporpammucTami. Ho ymenve
nMCaTh MPOTPaMMBI MOAHWMET BaC Ha GO/Iee BLICOKMIA ypOBEHS — TEOPUECKN,
uHTenNEKTyaNbHbIL

Beco yueGrbii MaTepuan CTpYKTYpUPOBaH W pasgenes Ha pasgensi. Kax-
Awilt pazaen cocrouT w3 naparpados. K kaxaoii Teme npneeseHs! 3343, pak-
KUPOBAHHLIE MO WECTU YPOBHAM TAKCOHOMMMA B. Bayma: 3uaHve, moHuMaHWe,
NpUMEHEHVe, aHATM3, CMHTES U OLieHWBaHMe. Pa3HOYPOBHEBbIE 3A4aHUA B CBOK
Ouepeas pacnpesencHbi M0 YPOSHAM MbineHus ¥ pasenTis. Huakwi ypo-
BeHb BK1IOUAET 338aHNA Ha «3HaHve. MloHuMaHVer. 3aaanna Ha «[IpumeHenmer
W «AHaNU3» OTHOCATCA K CPeAHEMY YPOBHIO. COOTEETCTEEHHO, BLICOKUH YPO~
BeHb BKIIOUAET 33AaHNA U3 Pa3AEN08 «CUHTE3» U «OUEHNBaHNED

MpUKnagHble 324aHUA MOMOTYT BaM Pa3BUBATH PYHKUMOHANLHYIO PAMOT-
HOCTS, TO eCTB KPUTMUECKM PABOTATL € MHGOPMALWEN (MPOBAEMON), NpeACTaBneH-
HOih & TaBAULaX, TPagUKaX, UHGOTPABUKE, GHICTPO MOHMMATS ee, M3BNEKATS, aHa-
AMMPOBATS, OCMLICIMBATS, UHTEPNPETHPOBATY, APTYMEHTHPOBATS U OlYEHUBATS,

Kpowe TOro, pekomeHaaunm A5 BLINONHEHNA AOMALIKWX 3343HMIA NO3BONST
o6neruuts paboty Aoma. Py6puKa <[l Tex, KTO XOUeT 3HaTs Gonbuier MO3HaKo-
MUT C OMONHUTELHBIM M VHTEPECHHIM MATEPHANOM.

Takim 06pazom, yUeBHNK Peannayer Cansb 0ByueHws C XW3HbIO 1 NPAKTUKOV,
AKTYanMIMPYET 3HAHNA B YUEBHOI ACRTENLHOCTI U XU3HEHHBIX CUTYALAX.

Kenaem Bam yCExoB & u3yueHi CaMOii UHTEPECHO ¥ COBPEMEHHOM HayKi —
urdopmatakul

Asmopsi
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TEXHUYECKUE XAPAKTEPUCTUKUN
KOMMbIOTEPA N CETEU

1.1.) V3MEPEHVUE MHOOPMALIUN

K/IOUEBBIE C/IOBA

Mpumensts angasu- Angasutibii | Andasuriix | Alphabetical
Wbl NOAXOA NpK ONpe- | noAX0A Tacin approach

Aenenw KonuecTsa Konnuecreo | Aknapar Quantity of
unbopMaUMU wngopmauum | menwepi information

EquHuua w3mMepewa uHGOpMauMn Gbina OnpeeneHa B Hayke, KOTOpas
Ha3b1B2ETCA TeopMeit MHGOPMALMM. LA USMEPEHUA PA3TUUHbIX BeIMUMH NPU-
MEHSIOT 3TANOHHLIE EAUHALIEI U3MEPEHNS, KaK NOKA3AHO Ha pCyHKe 11

Paccrosue

- MHnMMeTP;

+CaHTUMeTD; «Kunorpamm;
«AeunmeTp; +ToHHa.
«meTp.

Puc. 1.1. J1an0HHbIE eAUHLL M3MEpeHIS
D% u3MepeHs MHGOPMAUMY BBEAEHA CBOA STANOHHAR EAUHMLIA — BWT.
Bocems n0C/Ief0BaTe bHLIX GUTOB COCTABARIOT 6aWT. B O4HOM GaiiTe MOXHO

33KOAMPOBATH 3HAUEHWE OAHOTO CUMBOAA U3 256 BO3MOXHBIX (256 = 2°).

7
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e (%) | Kakve Goniee KpynHbie eAHMLbI M3MEPEHIA KONMUECTBA UHGOP-
= G mauun ucnonsayiorca Hapaay ¢ Gutamu u Gaiitamn?

OnpeaenuTS KOMMUECTBO MHAOPMALMN MOXHO NO-pasHOMy. CyuiecTayioT 4
MOAXOAa K U3MEPEHNIO UHGOPMALMH: CORePXATENbHBII 1 andasnTHuIY (puc. 1.2).

CopepxatensHbiii (8epoATHOCTHBIH) AndasuTHbiii (06bemHbIi)
NOAXOA K M3MEDEHWIO HHAODMALMA NOAXOA K W3MEDEHMIo MHGOPMALUM

VIHGOpMALMORHEI 0Bvem TekcTa
V3MEpAETCs Ha M10BOM A3bike
(ecrecTsenHoM wnn dopMansHOM)

OBvem uHGOpMaLYM He CasbIBaI0T
C copepxanmem Texcra

Konmuecto urgopmauim canseisaercs
€ COAepXaHYeM BEPOATHOCTH COBBITHIE
Konnsecrao uropmaum sauchr or ee
‘COREPXaHVs, NOHATHOCTIA U HOBU3HE

Konnuecrao usopmatuw, kotopoe
conepxwrcs & cooblenn, paccmatpy-
BaETCA CO CBOY TOHKW 3peHNs —
< nosuum uenosexa

OBbem uiopmaLum 3asuchT
oT uHGOPMALWOHHOTO Beca

Puc. 1.2. TIOAX0AH K U3MEDEHMO MHBOPMALAN

AnGaBuTHbI NIOAXOR ABNMETCA OBLEKTMEBHBM CMOCOBOM  U3MepeHus
UHGOPMALMI, B OTIUUME OT CYBLEKTUBHOTO, COAEPXATENLHOTO MOAXOAA

PaccMoTpUM noapoBHee anGasuTHuii MOAXOA. B HeM KOMECTEO MH(OP-
Maunm & COOBuLEHNM 3aBUCHT OT OBbEMa TEKCTa W MOWHOCTM andasuTa,
a He oT copepxannA.

IS (D) | Hro Takoe angasur? BXoasT nv B andaswr, Kpome 6yKs, 3HakM
T O npenunanmn, undpe, ckobkw, npobensi u apyrve cumBons, nc-

nonb3yembie & Tekcre?

o MHOXECTBO UCTIONE3YEMBIX CUMBO/IOB & A3bIKE HA3LIBAETCA ANGABUTOM.
o KO/M4ecTso cumE0/i08 & andaswTe (ero pasmep) Ha3LIEAETCA MOWHOCTLIO.

HaumeHsilylo MOWHOCTL MMEET an(asur, MCronbsyemsiii & KomnsioTepe
(MaWwHHLIT 7361K). ETO HAILIEAIOT ABOMMHBIM ANGABUTOM, U OH COAEPXMT TONLKO
a8a 3waka: 0w 1

8
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Mpu angasuTHOM NOAXORE CUMTAIOT, MTO KaXAbili CUMBON TEKCTa MmeeT
UHGOPMAUMOHHLIT BeC. VIHPOPMALMOHHYIIi BEC CUMBOAA 3aBUCHT OT MOWHOCTH
andasuTa. C ysenuueHveM MOWHOCTM andasWia yseqmuusaetca WHQpopma-
UMOHHBIA BEC KaXAOTO CUMBORA. /1R M3MepeHMA OGbema WHGOpMauun
HEOBXOAMMO OMpeeNUTY, CKOMLKO Pa3 MHGOPMALWR, pasas 1 6T, CopepXMTCA
& Onpegensemom obbeme uHpopMaLAK

/LN NpvMepa npuayMaem veTsipexaHauHbiii anasur (puc. 1.3) ‘2.
Uerbipexanaunsii anpannt @
o0 0@®
TopsaKosbii Homep 1 2 3 4
Asouunsiii kop 0 [ o1 [ 10 | 1

Puc. 1.3. UerbipexaHauuii angasur

/117 KOAMPOBAHNS CUMEONIOR aN(ABUTA, MOWHOCTS KOTOPOTO PABHA YeTLIpEM,
NOHAA0BATCA ABa CAMBOMA ABOMUHOTO KOAa. C/IEAOBATENbHO, KaX AL CUMBON
YETHIPEX3HAUHOTO an(asuTa BecuT 2 Gur.

Tak Kak KaXAuiii CAMBON HECeT i GUT MHGOPMALUW, TO KOMNECTEO HGOP-
Malyuy B OAHOM CUMBONE MOXHO ONpeaAenuTL u3 ypasHenws: 2' = N (puc. 14)

MouwHocTs anhasura - ACAO CHME0N0S 8 anpasi-
Te (ero paswep)

VHbOpMAUMOHHBI Bec CUMBONA — KOMMUECTEO
MHGOPMALUM 8 OAHOM CUMBOAE

D=0 0

(]
]

K | [ uncno cumsonos s coobuenn

(1] [ommecmo wgapunyars coosuemas |

Puc. 1.4 ANGaBUTHAI NORKOA K UIMEPEHMI0 UHGOPHALM






OEBPS/image/3022.jpg
@‘ Cumres. Ouenmsanue

7. Ha pucyske 424 fan pesynetar nporpawis., Chntesupyii- | O
Te nonyeHHsIe 3HanMA O LuKnaX. COCTaBbTe ycIoBMe 3apaun | TPEPHBaNME
W KOB MpOTPaMMs, BHBOARLLMI Ha nevars aanorvuHu pe- | -
synerar, npepusanme
8. Ouenure vkl while, for v nposeaute ux cpashuTenbHbi | 2
anans. Hanuwure sakniouenve. respma—.
.o ' npepusanue
[=¢ 2
npepuzarme
B Python wakn ¢ NOCTyCAOBMEM ByAeT BHIrAAALTS TakiM 06~ | o
pazon b
while True: 7
Teno unna ¢
if not ycnoame:
el >>
BLINOMHASTCA TEN0 LAKAS, V3MEHASTCA NaPAMETD LKna, npo- P 4.24. Peayre-
BEPASTCA YCAOBUE NPOAOTXEHUA SHINOAHEHUS LWAKI. Tar BbinOAHEHAA
nporpamel
YNPAB/EHVE LIVK/OM: ELSE
BbI HAYYMTECH
Mcnons308ats uHCTpykuwi ynpas- | Vade | Siimece | Eise
ReHus LAKAOM (continue, break). Moka | dsipre | While

& (7) . B setenenum npumenserca 610k else. ECTb v HEOBGXOAMMOCTL
= X8 npumenenus 610ka unaue (else) & yykne for u while?

B uvknax for v while Taksxe ucnonbayercn 6nok else. Paccuorpim vikn while
 ncnonb3osanvenm 61oka else.

Ecnn ucnonsayerca onepatop else & uvkne while, 1o 610k else asinonns-

€TCA B TOM Cryuae, eCTM LKA 3aBEPLIAN UTEPALMIO, 1 HE BHINOMHACTCH,
ecan & unkne 6bin sinonten break.

120
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g.? B oavy 3 Aueek GyAeT aaeaeHo UMCHO. B ApYroW Aueiike HYXHO
NOAYuMTS OTBET Ha BOMPOC, ABMASTCA /W BBEASHHOE WMCAO OT-

puLaTens eI, ECAM UACAO OTPULATEbHOE, TO «/1a, uHaue «HeT.

D5 pewenus AaHHoi 3aaaum paccuotpum dywkumio ECIINQ u3 kateropun
Nlormueckme. 31a GyHKUUA ABTACTCA OAHAM U3 MOULHBIX UHCTPYMEHTOS & MUpe
Pyskuin

CumTakeuc norueckoi Gk

EC/IN (n02_evipaxenue; sHauenue_ecu_ucmuna)

fAe 7OT BBIPAWEHME - NOTAYECKOE BHIPAXEHYE, BO3BPAWIOWEE IHaueHMe
VICTUHA wv IOXb.

Jloruueckvie Bsipaxenys CTPORTCA C MOMOLBIO ONEPaLUit OTHOWEHUA (<, >,
(Mewbue v pasHo), >= (Gonbue W PasHo), =, <> (He PasHO)) M NoTUECKAX
onepauwi (noruueckoe W, noruueckoe WM, noruueckoe otputanie HE)

Ha pucyHke 3.12 MpeACTaBneHo pewerye 334aHMA 06 OTPULATELHOM UNCAe.
MpoaranwavpyiiTe saegenmylo noreckyio Gykkunio ECIN()

Ecnm - (% V] sEcm(a2<0; pa"; Her")

A ©cTolce [~
wecno _|Baepenoe unco orpuuatensoe?

AL idecmmorgrer)

5

BN

BEE0E

Puc. 3.12. Oynkuus ECINQ
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Npueesem npumepsi.
Mpumep 1. Luks while ¢ onepamopow else (puc. 4.25).

| File Edit Format Run

1=0

while 1<7:
print (i)
i=i+1

else:

print('Buxox')

mu-bunuol

Buxon

Puc. 4.25. Koa nporpanss: kna while/else

B710x else swinonkAeTc nocae 3asepuiens yukna while. Mocre exis0sa acex
uncen o7 0 40 7 BHIBOANTCH Ha 3KPaH CNOBO ‘BLIXOA.

Mpumep 2. Ljuks while c else u break (puc. 4.26).

File Edit Format Run Oy

o
im0 1
while i<7: 2
if i==5: 3
break 4
else: >>>
princ (1)
1mie1
else:

prin (*Buxox’)
Puc. 4.26. Kog nporpamisl ikna while/else/break
6710k else He B5INONHAETCA & UKe 13-3a onepaTopa break. Mpy sbinoakeHAN
MIPOTPaMML, €CTl & YCI0BUY NapameTp LUK na | GyaeT pasen 5, NPOMCXOAUT npe-
phisasie uepalyim. He GyAeT BbiBeAeHO Ha nevaTh 1080 “BBIXOR'.
Liukn for Takxe MOXeT umers seTenenue C else 1 CoAEPXaTh MHCTPYKUMN
break, continue asyTpu ce6.
)
&,

121

Ecnn ncnonsayerca uuk for ¢ onepatopow else, 10 6710k else abinosHs-
€TCR TOTA3, KOTAR LKA 3ABEPLIAET MTEPALMO, U He BBINOMHAETCA else,
ecan & unkne 6bin ssinonten break.
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Ty MPOBEACHUM MHOXECTERHHBIX NOTUUECKIX IPOBEPOK UCTONL3YETCA ByHK-
una EC/IN() exytpu gpyroro ECAIN(), dyrxunn U() n dyrkynn MAN().

CYyUecTayIOT 0COBeHHOCTH 3anMcK NOTAUECKUX ONepaUwi. CHavana 3anucsi-
BaeTcs uma noruseckoii onepauwy (M, W, HE), a 3atem 8 Kpymbix ckobkax
NepeUMCARIOTCR NoTUveCkUe onepargy. Hanpumep:

= EC/IN(M(AS > D1; B3 < 5); "Aa”; "Her")

Cogepxumoe sueiiu A5 Gorble CoaepxMmoro sueiikn DI, a coaepxmmoe
sueliku B3 Menbue 5. ECIv YCAOBUE BHINOMHAETCA, TO B BLIGPAHKOI K7eTke ByAeT
oT06paxathes «/las, & NPOTUEHOM Cayae - <HeTs.

Hy>Ho npoTabyanposars Gykuuio y = f(x) ¢ warom 0,2: @?
0, ecnnx <0

y = { x ecanx (0]

TabynmpoBanme GyHKLMM — 3TO BEIUCIEHME 3HauEHHUT dyHKLMA NpH U3~ (D).
MEHEHIY ADTyMEHTa OT HEKOTOPOTO HAUANLHOTO 3HAUEHNR A0 HEKOTOPOTD A (
KOHEUHOTO 3HaHEHIA C OMpeAeneHHsIN Warow.

Ha pucyhke 3.13: X - aprymenT, y - pesynstar dymkuywm, war = 0,2. Kakvm 06pa-
30M MeHAIOTCA 3HaueHA B CTonBUe x? [poananMaupyiite GOPMyNY JOTMECKOi
byrkumn BroxenHoro EC/INA(). COOTBETCTRYET M pesynsTaT hyHKLMM YCAOBUAM
dyHxumn y = f(x)?

03 G AT =R
P C S T B
1

_ o4 o] o

302 0

< o o

502 09

s o4 o4

7 o0s o4

s o8] o]

s 4

w12l

FUEY

=16 1

Puc. 3.13. Broxenroe ECIN(
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C.T. Myxam6erxanosa, A. C. Tew, /1. T. Aemugosa

YueGHik ans 8 Knacca 06uie0BpasosaTens ol WKons!

Pexomengosano ManvcrepcTsom 06pasosanus u Hayk
PecnySnku Kazaxcran

&
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Mpumep 3. Paccuompum demoncmpayuio yukna for ¢ Gaokou else
(puc. 4.27).

File Edit_Format Run Options Window H
for 1 in range (71):

print (1)
else:

princ (‘Busox wicen saxomen.')

Bumon wicen saxomuen.
Puc. 4.27. Koa nporpasisi uukna for/else

Kak v & wakne while, 6710k else suinonmaerca nocre 3asepuwenns uukna for,
W Ha neuars Gyaer BbiBeAeHO ‘BHIBOA MCEN JaKOHUEH

Mpumep 4. Liukn for c onepamopou else u break (puc. 4.26)

File Edit Format Run Options Window Hel
for i in range(10):
if i == 5:
break
else:
princ (1) 2>
imisl

else:
pring ('Buson wicen SaxoHWAICA.

Puc. 4.28. Koa nporpanis! uikna for/else/break

B npumepe wukna for 610k else we uinonHsetc u3-3a break (npephisanys)
B0k else, npyvenesbili & wikne for wiu while, nposepaer, Gsin v npov3segen
BLIXOA 13 UMKNa UHCTDYKLel break W Xe eCTeCTBEHHbIM 06PA3OM. BIOK HH-
CTPYKUWIi BHYTPU elSe BHINOAHATCR TOTLKO & TOM CAYuae, ECAN BbIXOA 43 UAKNA
npouzowen 63 nomoww break.

Mpumep 5. Luxs for ¢ else u continue (npodonxerue yukna) (puc. 4.29).

VICTpYKUAA YnpaBenus uaK/OM continue (npOJOMXeHne WAKAa): & koge
MIPOTPaMMI NHCTPYKUYAA BCTPETANACH B CEPAMHE LKA IS, NO3TOMY Gsi PO~
Tyl HbI BCE OCTABLIMECH UHCTPYKIMM 4O KOHLIA LWKAA. A UCTONHEHE LYMKAa PO~
AOMKATCH CO CreayHOLEih WTepau.

122






OEBPS/image/2779.jpg
&)

@
ad

62

3uanuve. Monumanue

Kakith 06pasom ynopaaoueHsi 8CTpoenHble GyHkunn?
Kak 8bi NIOHAMAETe MOHATHE «BCTOEHHaR GyHKUMAH?

KaKoB CUTaKCUC BCTDOEHHOT GyHKUN?

o Kakomy npuHLANY PaBOTaIOT BCTPOEKHSIE BYHKUANT

MOXHO A1 M3 GyHKLIAN HABPAT CTPONHBIMM yKeam?

KaKith 0Bpa3som MOXHO BCTasNTs BCTPOEHHYIO GyHKLAOT

TlepeuncauTe, Kakwe KaTErOpUM BXOAAT B0 BCTPOEHHSIE GYHKLAN.

KaKos cubakcuc noruseckoi dywkuan ECIM0?

C NOMOWLEIO KaKWX NOTHECKVX ONEPaLIMI CTDOWTCS NOTHHECKOE BbipaxeHye?
40 o3nauaer snoxenroe ECINO?

KaKinhi 0Bpasom NponcxoguT 1abymposanie dykiyu?

Npumenenue

12, UT0Bs NOAYHMTS AONYCK K IK3AMEHY, YHaLIMECH AOMKHYI YCNEWHO CAaTb 3a-
uer. Peaynbratel Knacca 3anecute 8 Tabauly C rpaanv: Gammans, ums; 3auer;
xaamen (puc. 314). Cocrassre dywkumio EC/IMQ) 6 suelike C2 u ckonwpyiite ¢ no-
MOLLSHO MapKepa 3anoHeNns.

3 A, saver_|onyuen
4 Amcs A |wezaver e gonyuien
5 Ky [aver |ponyuen

& CaxaposaT. | nesaver e ponyuien

Puc. 3.14. Tabanya saueros

Ananuz

13. Coagaiite Ta6ALy A% aHANM3A YCNEBASMOCT yHAIAXCA. ECAM yUeHNK nonyuwT
5641108 ~ <OTAMUHO?, 4 ~ <XOPOWIOY, 3 — «YA0BNETBOPUTENLHO>, COCTaBbTE BOXEH-
Hoe ycnosue EC/IAQ (puc. 315) & suieiike C5 1 cxonvpyiite e ocTansHbie ueiiki.

1 g T T
e “lomo |
o S o

AT Alueyoerropmene

Puc. 3.15. Tabnva Ananus ycnesaemoctn
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Fie Edit_Fomat Run Options Window Hel
Tor 1 in range(10)7
ir gt
contsnse
etse
prine(3)

ey
else:
Princ(*Buson wcen saxowics.

Bumon wicen saxomomncx..
>>>

Puc. 4.29. Koa nporpannss! ukna for/else/continue

Lukn for croxsee unkna while, HO BHINOMKAETCA HamHOTO GhiCTpee. 31T
LKA IPOXOAUTCA MO MOBOMY UTEpPyeMONy 0B beKTY 1 BO BPEMS KaxA0ro npo-
X042 BHINOHSET TN LKA

3nanve. Monumanme @?

1. OBbACHUTE, KakuM 06Pa3sOM PABOTaET AaKHSIi HINKE CUHTAKCHC
for <nepemennas> in <nocneosaTenbHOCTL>: P
<aeicrame>

else:
PR

2. CkoneKo pas BLINOAHATCA 610K onepauyii, creayiowli nocne else, koraa npo-
BEDAEMOE YCAOBNE CTaHeT HesepHbIN?

3.8 kaxom Cryuae seTka else uConHATLCA He Byaer?

4. Moxer v Bera else ucnons308arsca BHYTPH Uukna for?

5. Kaxosa rnaswas 32aa1a onepatopa else?

Mpumenenve. Ananus 2

6. OnpesenwTe, 4TO NMOAYUMTCA B pesysTaTe BHINONHEHMA AAHHOI NPOrPaMMs

File Edit Format Run Options Window Hel

count = 3
while count < 8:
princ (count, " memsme 87)
count = count + 1
else:
print (count, " e memsme %)

Puc. 4.30. Kog nporpanits: «Menbilie He MeHblue 8>

123






OEBPS/image/2784.jpg
Cumres

14. Ha pucywe 316 NpeaCTasnena 1a6nuLa «3aka3 Ha MATKYi0 MEBEns>. Mposeau-
Te pacuerl & CTonbuax ¢ 3aronoekamu BCEFD, UTOTO. HalanTe MHAMaNsHyiO,
MKCAMBNLHYIO U CPAHIOID CTOMNMOCTE 3aKa3a. OBOBLLIMTE AZHHAIE & TaBAMLE.

o < —
3akas wa warkyso MeGens.
Konmiscrso
Tun canowa meGenu_| Lewa 3a 1 komnnext |_komnnextos
mEpER 7408 000,0] 2
HAHHA 7218 000,0] 4
6PABO. T245000,0] 3
[BENOPYCCKAR MESENb 7305 000,0] 5|
/RED APPLE T230800,0] 4
|ARMADA 1439.000,0] 0
CKAR T1108700] 10
zETA T315000,0]

vToro:

[Minmansan crommocrs 3anaza
[Maxcumanoias crommocrs saxaza
(Cpeauan crommocrs saxaza

Puc. 3.16. 3aka3 va warkyio mebens

PeKOMEHAAIMM K BLINOAHEHMIO 33A4aHMA

1. Gopuar aueex - flenexbii ~ Kasaxckuin
2. ins pacuera BCETO npumenyte gopuyny «Llena 3a 1 KOMNNEKT yMHOXUTs Ha
KONIHECTBO KOMNAEXTOB.

3. flna pacuera MTOTO ncnons3yiite maremarueckyio dykumo CYMM (ancaol;
HUCNO2:) ~ CyMMa BpryMeHTOS.

4. [LNA DaCUETa MUHUMBISHOT, MAKCAMANLHOT U CpeAHEli CTOMMOCTH 3aKa3a He-
nons3yite cratucriseckme Gykuan MUK, MAKC, CP3HAY.

Crarueruueckme dynkimm:

MUH(HCAOTHUCN02; ) BO3BPAILIAET MUHWMAALHOE SHAUEHIE 13 CTIACKA apTyMeH-
Tos.

MAKC(4MCAOTHUCN02;.) BO3BPALGET MAKCHMANSHOR 3HAUEHME U3 CUCKa ap-
rymenTos,

CP3HAU(MCNOT,MCAO2;..) BOIBPALLAET CPEAHEE APAGMETHUECKOE APryMEHTOR.
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Copepxcanue

Beeaenve. 5
Pasaen |

TexHuueckme XapaKTepUCTUKM KOMMbIOTEPa U ceTeit

11. Viamepeite usdopmaumy ... el
1.2. Tpouieccop v ero xapakTepucTuky .. b1
1.3 KomnbioTepHbie cemw.... .18
[lononkyTeNbHsIe 3343HWS K NePEOMY pasgeny . siied,
Tecrossie 3ananns k pazgeny ... .27
Pasgen 11

3aoposbe u GesonacocTs

2.1, HeratvBHbie acnekTsi HCMOAL30BaHAA KOMMSHOTEPA.. 30
2.2. BesonacHocTs & ceTa . .37
[lononkyTeNbHbIe 33A3HWA KO BTOPOMY pazeny.. a4

Tecrossie 3aganw k pasgeny Il..

Pasaen |
06pa6oTka UHGOPMALUM B SNEKTPOHHBIX TAEAMLAX
3.1, CramcTiueckvie ganmbie
3.2 BcrpoenHbie kLM, S —
3.3. AHGNU3 AGHHBIX Ha OCHOBE MMEIOLIEICA MH(OPMALAA ...

66
3.4. Pewenme npukagHbix 3aau ... .75
[lononkyTeNbHbIe 3343HMS K TPETHEMY Pa3Aeny. 90
Tecrossie 3aganws k pasgeny Ill... .92
Pasgen IV
NporpaMmupoBaHme anropuTMos Ha A3bike
nporpammuposatma Python
41, Uun while. 100
4.2, Uy for S 106
43.Ynpasnesme wnknow: break. 112
4.4.Ynpasnene uiknow: continue . 7
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7. llan kop nporpauusi. Mpoasanuaupyiire ero. Onpegendte ycroswe 3agad
OBochyiire ucnons3osanne etk else.
=1
while i <= 5:
print(i **3)
iv=1
else:
print('Lukn oKonueH,

@‘ Cunres. Ouennsanme

8. [laH KO NPOTpaMMs:. ONpeaenTe yCa0BMe. BOMOXHO /1 CO3AaT HAROT LI
KOA, UcnoMb2yn wakn for? OBocHyiiTe ceoi oTeer.
a = int(input0)
while a
ifa %2
print(‘uerHoe uucao’, a)
break

]

print('Hu 04HOro ueTHOrO uMcna He BCTpeTMAOCH)

9. Ha pucynke 4.31 nprBeAeH KOA NPOTPaNMLI. HaNWUTE KOMMEHTADUN K Kax-
40/ CTPOKe 1 OBBACHTE, KaKAM OBPA3OM BHINOTHAETCA NpPOTPaMMa. BeeuTe
o 8. UTo Byger suiseaeHo Ha neuars? Beegute uAcro 3. 1o yger BniseaeHo
Ha nevars?

File Edit Format Run Options Window Help
n=int (input ("Bsemre uence wacio, Gomsme 1="))
for d in range(2, n)
ifnsda=o0:
print (n, 'Wseer zemsrens', d)
breax
else:
print (a, 'Npocroe wicno')

Puc. 4.31. Koa nporpawsl «Mlpocroe uncno»

10. HanuuTe NPOTpamMy, & KOTOPO/i HYXHO BECTA N UebiX wncen. ECnn yger
BBE4EHO LUEN0E OTPALATE/IBHOE JHCHO, TO BbIBEACTCA CooBleHne ‘BTpeTMnoch
oTpUUaTenbHOE UKCNO!, WHaue — ‘Bce YMENa NONOXMTENbHbIE. . OLEHATE Npo-
rpauny, yaanue 610 break.

124






OEBPS/image/2786.jpg
g

64

Ouennsanme

15. MposeanTe WcCneaosaKMe, MCNON3yA AdHHSIE, NpHSEASHHIE & TaBAALe 34,
115 37070 BbIGPaHS! NONYAAPHSIE HaLMOHANSHbE B110Aa

~ anrnuiickoe «PoCTEMp C OBOWIAMM;

~ xasaxckoe «BewbapuaKy;

~ pycckoe «liope ¢ KoTAeTOl»;

— AnoHckoe «Ponn.
VI386CTHO, 4TO CyTOMHa NOTPEBHOCTL KANOpWIA B AeHs B GenKax, XApax, yrneaoaax
1 3HEpTYM ANA NOAPOCTKOB OT 11 40 13 ner cocrasnser:

Tloapoctkn | Benkw, | JKuphi, | Yrnesoas, | depreTuueckan ueHHocT:
3 - 3 wkan

Mansunin e 93 370 2700

Desounn ES S 340 2450

16.Kakvie pacueTsi MOXHO BLINOMHUTS 8 TABANE C NOMOLLSHO BCTPOSHHSIX GyHKLIMH?
17. Mloueny MHTPeaeNT «COnb» OTCyTCTEYeT 80 Bex 610aax & TabuLie?

18. KaKie w3 NepeunCreHHbIX 6110/ 10 SHEPTETUHECKO/ LEHHOCTH B Akt HanBonee
noaxoasT noapocTkaw?

19. Kakie NPOBAEMSI MOTYT BOSHUKHYTS, €CAM PACTYLLIAA OPTaHU3H HE HACHILIAETCH
HEOBXOAMMSINH NIUTATESHEINM BELIECTEaMH?

20. Caenalite 3aKkouEHvIE, YUUTHIBRR PEKOMEHAALAN ANA 3A0POTO NUTZHWA NOA-
pocrxos

Tabnuua 3.4

DHEPreTMHECKan UEHHOCTL NONYAAPHBIX HAUNOHANLHBIX 6110

Ne| Haunowanshan kyxwn | Benkw | Kupbi | Yrnesoasl | Kanopun
T [Antnwickan
[PocmBugb ¢ osousamu
rosRAva 185 76 0 718
UseTnas kanycra 25 03 54 EQ
WopKoss 3 o1 53 E
Kaprogens 2 04 781 80
7 [Kasaxckan
Bewbapuax
rosRAvHa 85 76 0 218
vyKa 703 il & 334
[y 4 0 04 at
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4.5. Ynpasnesue wnknow: else 120

4.6. Tpaccuposka anroputa..
Tecrossie 3anann k pasgeny IV.

Pasgen V
NpakTuueckoe nporpammmposatme
5.1. NocraHoexa npo6ems....

5.2 Paspaborka anropuTha....
5.3. Nporpammmposarme anropuTa.
5.4. TecTuposanue nporpammbi ..

Tecrossie 3ananw k pazgeny V..
FAOCCAPH............

CrMCOK UCMOAb308HHOM MUTEpATYPHI...
Wnreprer-pecypcsi
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e () Paccuotpum npumep pacuera mowHocTn andaswta. Texcrossii
T X taitn copepxwt 15 K6aiiT nHdpopmauym. Onpegenmte MoHOCTS
angasura.

Bawo:
15 K6ait
Haitru: N - 7
Pewenve.
O6wem uHdopmaywy Gyaer pasew: 15 - 1024 = 15 - 2'° (6aiir) = 15 -2 - 2* (6m).
Toraa Ha 1 camson npuxoauTca (15 - 2+ 2%): (15 - 2'9) = 2° (6ur) = 8 (6uT)
Mouocts angasuTa Gyaer pasva: N = 2° = 256
OrBer: angasuT MOLHOCTEIO 256 CUMBONOB HeceT B cebe 8 6UT uHpopma-
s (wnn 1 aiir).
MpumeHenme anhasuTHOro NOAX0AA YAOGHO NP MCMONL30BAHMN TeXHMUME-
cKix CpeAcTe paboTsi ¢ uHbOpMaYWeii.

3nanve. Monnmanne

1. Mpou3HeCuTe KAKOHeBSIE CI0Ba Ha TeX A3bIKAX.

2. Kavie 482 NOAXORE K M3MEPEHIIO MH(OPMALINK 85 3HaeTe?

3. Uro HassiBaeTCs andaBNTHEIN NOAXOAOM?

4,410 03HauGET NOHATHE <MOLIHOCTS andasTar?

5. KaK OnpeaenaeTcs uHPOpMaLMOHHbIf OBLEM TEKCTa NP UCNOAL30BaHAH anda-
BuTHOrO NoAX0Aa?

6. Tae yAOBHO NpuMeHeHve anGasuTHOro Noaxosa?

7. AWyapy 371 3343HAE 3aKOBMPOSTS C NOMOUSIO ABOAIHOTO KOBA KaXAMIA CAMBON
aN03BT, MOLLHOCTS KOTOPONO PaBia 8 (136, 1.1). Kaxos MHGOpMauMOHHbIH 0Bkl
KEXAOTO CAMBONA BOCSMUSHAUHOTO 2NGABUTa, 3AKOAMPOBIHHOTO AHYZPON?

e

Tabnuua 1.1

BockmmsHauHbii angasut
123 [a]s]e7]8
000

8. 3aK0AUpYITE C NOMOLLLIO ABOMSHOTO KOAA KaX LI CUMBON ANABUTA, MOWHOCTS
KOTOPOTO pasia 16. KaKoih B5IB0A MOXHO Caenars?
9. AnpaeuT copepxT 32 ByKai. KaKOe KOAMUECTBO MHBOPMALIAY HECET 0aHa Bykea?

10
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Ananuz

10. Aligana nosywna cexpeTHoe COOBlIEHMe, 3aNNCaHHOE ByKeamh 32-CUMBOL-
Horo angasuTa, cogepxaiee 140 CuMBON08. KaKOE KOMUECTBO MHGOPMALLAY He-
cer 310 coobusenme?

C¥y
A

Cumres

11. B Crarhe, Co3AaHHO C NOMOLLBIO TEKCTOBOO NpoLeccopa Word, conepxwrcs
30 CTpakMy, Ha Kaxaoi CrpanuLie — 40 CTPOK, & KaXAOH CTPOKE ~ 50 CAMBONOE.
Kaxoii 06 ben uH$OpMALAN COREPXHT CTaTba?

y %

PeKOMEHAAUMH 417 BINONHEHNS AOMALIHErO 3aAAHNA
1. YsHaiiTe, CKONBKO Ha KaXAOH CTPaHMLIE CAMBONOS.

2. Y3maiTe, CKOALKO CUMBOAI0B 80 Bceli craTbe.

3. Bec KaXA0T0 CUMBOAA KOMNSIOTEPHOTO anaBTa paseH 8 GuT.
4. BMMCAUTE UHOOPMALLMOHHYI OBbe BCell CraTi

@wn

Ouennsanme

12. Bt oAy 482 NHChMa. MIEPEOE NACSHMO COCTOMT 3 S0 CHMBOAOB 32-Cubi-
BOMLHOTO 21(aBNT2, 3 BTOPO ~ 3 40 CAMBONO0B 64-CAMEOREHOT andagura, Cpas-
HUTE OBLeMbI HOOPMALLA, COREPHAILMIECS B ABYX THCHMEX.

® B

%

KCaBaiT — eAuHALA UIMEDEHUR KONUNECTBA MHGOPMAUM, pasHan 10" Baiit. Ana-
AMTUKH W3 KanMGOPHUTCKOTO YHUBEPCUTETa yTBEDXARIOT, UTO HEOBEHECTBY N0~
Tpe6osanccs 300 ThiCAu 7T, 4TOBI CO3AaTL NepBbie 12 3KCABAT MHGOPMALMM
Bropeie 12 3Kcabali 611 CO34aHbI BCET0 32 A8a A

1.2.) NPOLLECCOP M EFO XAPAKTEPUCTUKN

[ — Paspsgiocts | Paspaarinsisel | Bit depth,
npoueccopa nero oc- | Takiosas wacrora | Tawinik xwinini | Clock frequency
HoBHble XapakTepuCTAki. | Pervcrps namsTv | Kag peructpnepi | Memory registers

n
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CoBpemeHHsIe NPOUECCOpYI - 3T0 ClOXHeiiMe yCTPOIICTEa, KOTOpSIe M3r0-
TaguBaet wenosek. MPOLECCOP ABARETCA OCHOBHON MUKPOCKEMOIl KOMMbIOTEpa
W npepctasnzer CoBo/ HEGOMBLIYIO MAOCKYIO MOMYNPOROAHAKOBYI MAACTUHY
CnoxHOl CTpyKTpS (pUC. 1.5).

inte) (RN

iPhenomFX

in

Core'2
Quad

Puc. 1.5. Mpoueccopsi Intel, AMD, Apple

Dns mo6oro KomnbioTepa, HOYTEyKa, MOHOGAIOKS, CMApTOOHa, MiaHuwera
OCHOBHBIM WCTOUHAKOM CUCTEMbI ABIAETCA NPOUECCOp. VMeHo npoueccop
OTBEUaET 33 BLINOMHEHME 33AaY, W OT HErO 3aBMCHT 6OMbWAR uaCTh PaGoTLl
YCTPOiicTBa. COBpEMEHHLIE KOMMbIOTEPLI, COCTOAUME W3 HECKOMBKUX AAEp
LEHTPANLHOTO MPOYECCOPa, BLIMOAHAIOT PAsHBie 3aA3uM HE3ABNCAMO ADYT OT
apyra.

B HaCTOAlLieE BPEMA MAEPAMM MO BINYCKY MPOUECCOPOB FEARIOTCA GUpMSI
Intel (INTegrated Electronics) v AMD (Advanced Micro Devices). W3sectian
Komnanua Apple seger pazpaGoTky COBCTBEHHLIX rPAUUECKWX MPOLECCOPOB,
KOTOpblE  MCNOML3YIOTCH B MOBWALHLIX  YCTpOiACTEAX: CMapTomax  iPhone
w nnanwerax iPad.

Kpowe nepeuvcienHbix U3BECTHLIX KOMNaHUi, CYWwecTayloT Apyruie, Takie Kak
( Texas Instruments, KOHKypupytoume c Kopriopauvel Intel

Cyr

MNpoueccop (uenTpanshbii npoueccop, Central Processing Unit) - 310
= MVKpOCKeMa, 06pabaTHIBaIoWas MHGOPMALMIO W KOOPAVHMDYIOWAR pa-
60Ty BCeX yCTPOViCTS KomnHoTepa.

% KpaTKOrO OBO3HAYEHUR LEHTPALHOTO NpOLeCcopa NpuksATa a6Gpesya-
Typa WM. Ha aHruiickom sasike MpuHaTo 0603waverme Central Processing Uni
(CPU), xoTopoe nepesoawTch Kak «yeHTpansHoe obpabaTsisaioliee yCTPOMCTEOR.

12
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PaccmoTpuTe pUCYHOK 1.6. Kakuie MOAYAN He MOATMCAHS! 8 ByHKLMO- o
§ @)

HanbHO/ Cxeme KoMMbioTepa?

BHyTpenHan Mowrop
nausts

i 3

T

BrewHAs namaTe LoD

PHc. 1.6. OyHKuMOHANSHAA CHEMa KOMNIOTEPa

MPOLECCOp COCTOT M3 AECATKOB MUW//IMOHOB TPAH3UCTOPOB. B OCHOBE BHYT-
perHuX Cxem npoLieccopa, 06pasylouwx AP0 NpoUeccopa, nexar (puc. 17):

~ YCTPOJiCTEO yripasenns (KOOPANHWPYET PABOTY BCeX yCTPOJICTE KoMMbIoTepa);

~ aPUOMETUKO-NOrMYECKOE YCTPOVICTED (BLIMONHAET KOMaHAS! NPOTpaMMB,
HaXOARILVECH B ONEPaTUBHOI NamATH);

~ BHYTPEHHAR NaMATL (PErMCTPLI NAMATU — Auelikv, B KOTOpbIe MO Ouepeay
NOMEWAKOTCA KOMaHAL! POTPaMMBl ANA PABOTE MpoLieccopa);

~ WWHL AaHHBIX, KOMAHA 1 3APECOB (MO 3TUM MArACTPanAM NPONCKOANT
O6MeH AaHHBIMY MEXAY BHYTDEHHUMY U BHELIHAMW YCTPOJICTBaMM poueccopal;

~ K3WI-NaMATL (CBEPXONEPATMBHAA NaMSTS).

Yerpoiictso ynpasnesna Peructpsi nawata

Apumerko-norueckoe Peructput nawsta
yerpoiicreo
Pervcrps namsi

Puc. 1.7. ByTpennan cxema npougccopa

13
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QYHKUMOHMPOBaHUE NPOLECCOpa MPOUCXOAUT CheayiowMM 06pazom: cs
BX0AAIAN UHGOPMALWA, NPEACTABNEHHAR B BWAE AGHHBIX W KOMAHA Monagaer
U3 ONeEpaTUBHO/ NaMATH B NPOUECCOp uepes BHewwue winkbi. O6pacoTKa
AAHHLIX POMCXOAMT B APUPMETUKO-NOTUNECKOM YCTPOJiCTBE & COOTBETCTEMN
C KOMaHAAMY. Pe3yNLTaT BLIEOAMTCA C MOMOLLbIO YCTPOMCTE BLIBOAA.

CKOPOCTS PaGOTLI NPOUECCOPa 3aBUCHT OT OCHOBHBIX XaPAKTEPUCTUK:

~ perucrpos;

- paspaaocTu;

- TaKToBOM UaCToTH;

- aapecroro npocTpancrea.

-0 )| Perncrp - 310 aueiika npoueccopa, & KOTOPOiH XPAHATCH MaLIMHHOE CIORO.
MawuiHHoe C1080 NpeACTaBnReT COBOii HEKOTOPO YMCAO (AN KOMaHAY),
3AMMCaHHOE B ABONUHOM KOE.

CyuecTayeT MHOrO PasHOOGPazHEIX NPOLECCOPOB, 1 y KaXAOTO CBOM perncT-
pbi. PErVCTPbI Pa3/UaIOTCA N0 Pa3MEPy 1 N0 Ha3HAUEHNIO. BLIBaIoT perucTpe 8-,
16-, 32, 64-pa3paaHLIe. ITO IHAUNT, UTO B PETUCTP NOMELIAKOTCA COOTBETCTEEHHO
8,16, 32, 64 61T 4BOMUHOI MHGOPMALYN. PasMep perucTpa onpeaensier oany u3
XapaKTEpUCTUK NPOLECCOPa ~ PA3PARHOCTS.

Pa3spagHOCTE NPOLECCOpa — 3T0 UMCIO OAHOBPEMEHHO OGpaBaTbisae-
= MbIX IPOLECCOPOM 61TOB. MO3TOMY MPOUECCOp MOXET GbiTh 8-, 16-, 32-,
64-paspsasbim,

OT Pa3pPAAHOCTA LEHTPANLHOTO NPOLECCOPA 3ABUCHT MPOMIEOAMTENLHOCTS
KOMNLIOTEPHOY cucTembl. T1OSTOMY uem GOnbiie PaspRaHOCTe npoueccopa,
Tem Gonblee KOMMUECTBO MHGOPMALMM OBPABATEIEAET NPOLIECCOp 33 eAvHMLLY
Bpeveny

Mepesie MOAenM NPOUECCOPOs Gbin 16-Pa3pRAHLIMA W NpeaHasHauanucs
ANA nepcomansHbix KowmnsioTepos 1BM PC 80286. Creayiowumm mogensmu
npoueccopa cranw 32-paspsansie. B HACTORLIEE BPEMS & NPON3BOACTEE KOMNbIO-
TepOB MCOAL3YIOTCA 64-Pa3pAAHLIE NPOLECCOPb

Kpome paspagHOCT/ MpoLieCcopa BaxHyI0 POfb UTPAET TaKTOBAA YacToTa.
EavHueii W3MepeHna TakTosoi uactotsi Aenserca merarepy (M), Ogus
Merarepy - 370 MWIIMOH TaKTos & cexywpy. CooTeetcraento 1000 werarepy
(1 rrarepu) - 370 MWAIMADA TAKTOB & CeKyHaY.
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1. Zlan koA NPOTPaMAHI MO OIPEAEnEHIHO NPOCTOrO UnCna & Auanazone o 140 10.
‘OueruTe noayueHHuil pesynsrar.
Ycosepuencrayiire Ko
for n in range(2, 10):
for x in range(2, n):

X%, n/x)

print (n, - npocroe uncno)

o¥
BbIBOA TA6AULLI CUMBONOR

B Python & Bepcu 3 41 CTPOK McnoNs3yeTc koaupoeka Unicode. B Python, & otume.
O MHOTX APYTUX A35IKOB NPOTPAMMIDOBAHHS, HET TAKOTO TG A3HHSIX KaK OBUHON-
Huii CimBon. B Python 11060/ CAMEOA ~ 310 CTPOKS, ATHHa KOTOPOT PasHa eanHILLE.
Nepasie 128 cMB0708 N0 Tabuue Unicode Takie Xe, Kak 1 & Ta6auLe CAMBOTOB
ASCIL BuiBegem wx, HaunHas ¢ NpoGena, KoRoBsIli HOWep KOTOPOro 32

UT0Bb NPUBECTIA 85180/ K TaBANLHOI GOPME, ByAeM NEPEXOAUTS Ha HOBYIO CTPOKY.
110CAe KAXAOTO AECATOTO BHBEASHHOTO Ha SKPaH CUMBOAA. JLNA 3TOTO & KoAE, 10~
Ka3aHHOM HItXE, UCNOA3YeTCs oneparop if

Dykkus chr() Bo38paLiaeT caMBon w3 TaBAMLLI Unicode, cooTaercrayiowwii nepe-
aahHOMY KOpy-uMCry.

foriin range(32, 128):
print(chr(i), end="")

#i-1%10==0:
print)

PesynuTar abinonHens koaa
IEE S R 5 B
b T
456789 : ;<=
>?@ABCDEFG
HIJKLMNOPQ
RSTUVWXYZ |
\1*_'ABCDE
FGHIJKLMNO
POQRSTUVWXY
L reu
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NE | Haunonanshas kyxwa | _enku | Kuper | Yrnesoasi | Kanopnn
Kaprogens 2 04 18,1 80
MopKoss 13 01 93 34

3 [Pycckan
Fitope ¢ komaemodl
rosauHa 185 76 [ 718
e 14 [ 104 a1
chnsounoe vacno 08 725 13 661
wecox 65 [ 3 6
DXaro xne6 3 12 218 181
o 127 109 07 155
xaprogens 2 04 X 80

4 |Anonckas
Porn
onc 06 7 737 330
ocerp 109 64 0 100
orypeu 08 01 38 14
peaska 19 02 8 ES

XyoxHuk u3 Anowun Tatiyo Xopuyun ¢ nomoussio Microsoft Excel cosaaer kpacu-
Bbie POMIBEACHUA. ET0 KAPTUHY! — COKHHIE U U3HICKAHHSIE ECTECTBEHHSIE ANOH-
CKie Neii3axH, YCAOKHEHHSIE KyNSTYPHSMMA MOTUBaMY (pHC. 317 3, 6).

————

Puc. 317, a. Kaprus:, cospannsie s Microsoft Excel
a0t






OEBPS/image/3050.jpg
TPACCMPOBKA A/ITOPUTMA

Ocyuecranare, Tpaccnposka Anropurgi Algorithm

Tpaccuposky anroputva Tankeinay Tracing

anopmia Omagka Tyzery Debugging
Cosanwe daiina | Gaiinxacay | File creation
Orpuitve Gaiina | Gaiingeiawy | Opening a file

Coxpanenvie daiina | Gaiingei cakray | Saving a file

&)

(SR 470 Taoe TpaccuposKa? Ann sero Hyxha TpaccaposKa?

OtnagKa - 370 poLecc noucka v Mcnpasnexs oWMGOK B NPOrpamMe, npe-
NATCTRYIOWNX KOPPEKTHOM PaGoTe NPOrpamMbl. OTAAZUVK MO3BOARET BHINONHATL
TPACCMPOBKY NPOTPaMMI, HAGMIOAATL 3HAUEHUA MIEPEMEHHBIX, KOHTPOMPOBATY
BLIBOAMMBIE MPOTPANMMOi AaHHbie.

@'! TpaccupoBKa — 3T0 MPOLECC BLINOAHEHA NPOTPaMMbI M0 Waraw (step-
(=g by-step), WHCTPYKUWA 33 MHCTPyKuueii. Bo Bpems pa6oThi NMporpamMbl
MHCTPYKLM BLINONHAKTCA OAHA 3a APYTOi CO CKOPOCTLIO PaBOTHI NPpoLec-
copa KomnsioTepa.

B Cryuae HENPaBUnLHOJ PAGOTH MPOTPaMMbI HEOBXOANMO BUAETS peanbHbii
MOPAAOK BHIONHEHUA NHCTPYKUWIi. ITO MOXHO CAENATS, BLIMOAHUE TPACCHPOBKY
nporpamme.

TpaccupoBKa COAEPXYT BaXHYIO MHBOPMALIMIO, KOTOPAR MOKET MOMONS Haii-
™ owwbKw & Kose mporpamubi. M03TOMY NCNONb30BAHME BHIBOAA TPACCHPOBKM
MIpU 3anyCKe KOAA ~ 3TO BOIMOXHOCTS yAYUWMTS KOA MPOrpamubi. B Python Mox-
HO MCMO5308aTS BCTPOEHHBIIT MOAYb traceback Ana PaGoTs v NPOBEpKY TPaC-
cuposok.

PaccMOTPMI OCHOBHbIE STarTbi BHINONHEHWA MPOTPAMM & UHTETPUPOBAHHOI
cpege Python, npuseaentisie 8 Tabauue 4.1.
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Puc. 317, 6. Kapruns, cosanmsie 8 Microsoft Excel

3.3.) AHANM3 JAHHbIX HA OCHOBE UMEIOLIEACA MHOOPMALLMWA

Bbl HAY4UTECH [T TSI, 17Y

Vicnons3osars scrpo- Avanas Depexrepai | Data
entble GyHKuAN e Tanay analysis
A% pewenus 3apa4 Crapknaiin | Cnapksaiin | Sparkliine
 npiveneruen Ceogpian Kuitsk | Summary
MEKTPOHHbIX TaBANL Ta6mua recreci table
Vo Hotuxenepi | Results

JnexTponHan TaBMua Excel -~ 30GEKTABHOE CPEACTBO ANA aHANN3A 6OMbLIMX
06bemOB AaHHbIX. [laHHbIE B 3NEKTPOHHOI TABANLE MOXHO BLIMACIATS, COPTUPO-
BaTb ¥ GUALTPOBATH, CO3AaBATH NPOGECCHONANEHO OGOPMACHHLIE AMATPAMMSL
KpoMe TOro, MOXHO NPUMEHSTS CTM TabAuLLl, CO3Aa8aTL CEOAHBIE TABAMLY,
65iCTPO 406BNATS MTOTH, MPUMEHATS YCAIOBHOR GOPMATAPOBAHUE, CPEACTEa COp-
TUPOBKY 1 GUALTPALAN C MOMOLLLHO BCTPOHHBIX QYHKUWIA (MaTEMaTIECKX, H-
HaHCOBLIX, NOTMUECKIX, CTATCTAUECKIX) 1 T.4. Ml PACCMOTPYIM HEKOTOPLIE 13 HIX.

HauGonee MoAXoAAWMiA W GICTPLIA CMOCOG aHANM3d AAHHBIX B HNEKTPOH-
HOii TaBuue Excel — 370 MOCTPORHWE ANATPaMM U rPAGUKOS, MUHUATIODHLIX
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Tannua 4.1. 3mans suinonHeHUS pozpael

ranet opaaoK
ey PR
T 3arpyara
IDLE Python C NOMOLWBIO APALIKE E Ha PaGouem crone wiv ¢ Manenn 3agau
2. Coranne

W oTkpaiThe
aiina

Edt_Fomat Run Options Window Help

3.Baoa
" peaakTuposa-
Hue nporpamel

Fie 6 _famat_fon_Optons Window Help
1 = in (1npuc ("Saemere Ambos weros Tmyswawoe, TpexSNAGS. . WAe: "))
w20
wmsle a1 > 0
digic = nl 4 10; 4 waxomar ocrasox - nocmemuEm wHlpy wicAa
Bl nl // 10;  § 2emer naueno - youpaes > e RocaemmD HHPY
20210 & yaencomaen paspammoces sropors icaa
52 = 52 + digic | acbannsen ovepemsym wkpy
Prin (' *Otpamoet ey wicno: 02}

4 Coxpanenne
aiina

NewFile N
Open... oo
OpenModule... AlteM
Recent Files »
Class Browser  Alt+C.

Path Browser
Save. s
Swehs.  ClsShiftes

Save Copy As... AltsShiftsS

5. 3anycx,
nporpaiel

Ha BeInoAHEHME
c coxpanenmem

Python Shell

» 0: | CheckModule AktsX

git

L= es
! =n2 * 10 # ysemrasaer
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rPadukos ~ CnapKnaiHOB. OT KAYECTEA VX MOCTPOEHMA 3ABMCAT TOUHOCTS
7133 faKHLIX. PACCMOTPUM HEKOTOpLIE CNOCOBH aHa3a.

MpeAnpUATIE N0 NPOU3EOACTEY MEBE/M BLINYCKAET HECKORLKO BUA0B MPO-
AyKyuW: WKads (Tpex BuAOE), CTons! (NATM BUAOE) U CTyALA (48YX BMACE)

B Ta6nue 3.5 npuUBEAeHb AaHHLIE 06 OGbemax NPOAAX 3a Nepesiii keap-
Tan Tekywero roga. Ha OCHOBE 3TUX 4aHHBIX HYXHO MPOAHANM3MPOBATH,
Kakue BUAbI NPOAYKLYAU MOAL3YHOTCA BONBIIMM CIPOCOM, 1 MPUHATH pe-
LeHve 06 yaenuueHnM/yMeHbLIEHAN OBBEMOB NPOV3IB0ACTEA, BCnOMHA-
e, KaK CO34aBaTL TMCTOpaMMY.

ama-

Tabuua 3.5
Bannbie u3 ycnosun 3aaaun
Tpoayxuna Gvem npogax (wr) | Cymmaphbin o6vem
wag 1 135
Wikagei wkag 2 80 533
wxat 3 318
cron 1 200
cron2 55
Crons cron3 73 481
crond 90
crons 63
Crynen cyn 1 505 805
cyn2 300

UTO68I pewnTL AaHHyI0 NPOGAEMy, HYXHO NPEACTaBMTS AaHHse MO
BWAaM MPOAYKLMY C NOMOLLIO TMCTOTPaMMBI (pyc. 3.18).

O6bem npopak: (wr)

0
. -
Ta il awnm BN

wod1 wiad? wreb3 croal crom2 croad ciond cons cyal emal

BB EEES

Pic. 3.18. [lanie 0 NPOAAXaX, NEACTABNEHHSIE C NOMOLLEHO TCTOMpaMMEI

acem
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Ta6nnua 4.1. Mpodonxenuu
3rans: TNopagok sbinonkenus
BbinonHeHus
6. Omaaxa 5 = : e
nporpam “oopumioar twy wicnor 178 S

>

Mocne 3anycka MPOTPaMMLl Ha BHINONHEHWE OTKPHIBASTCA OKHO,
B KOTOPOM BHIBOAUTCA COOBULEHME OF OWWBKe B Cryuae ee OBHa-
pyxenus. TIoCne YCTpaHeH OLIKBOK HEOBXOAMO CHOBA 3aNYCTUTE
nporpamiy Ha sbinonHerue. Mpu 310w IDLE Python choea ssiaoauT
OKHO COXpaHeHUA NPOrpaNMLI

7. 3asepuwerine
paborsi UCP Close AltoFa

Eit cleQ

Mporpamma MOXeT COAEpXaTh pasnniHLIe OWwMBKM, OGHapyXeHHsie Ha STane
otnaKn. Tpi YCTpaHeHHM OWHEOK HEOBXOAUMO MOMHMTS, KAKOTO THTa OHM MOTYT
66ims (puic. 4.32).

CHHTAKCHMECKHE — 3T0 HENPABUASHO HATMCAHHBIE KIIOHEBSIE 0B, NOTY-
LieHHbIE CKOBKM UM HENPABANBHO PACCTABAEHbIE NPOBESI. VX MOXHO Nerko
0BHADYXHTS, TaK KAK OHI BLIACFHOTCA KPACHHIM LUBETOM

Owmbin

OWM6KN N0 BPeMeHN MOXHO NPOSEPUTE, KOTAA NPOTPaNMa 3anyuiena.

L Tlornueckme — 310 OBk & NOTHKe, Mx TPYAHEE BCET0 OBHapyXATS
Hanpumep, Aenetue 1a 0 wn Tun AaHHLIX He CooTBeTCTBYeT

Puc. 4.32. Tunl owm6ox 8 IDLE Python

UTOGbi U36EXATL OWMGKM NP BLINOMHEHAN NPOTPAMMBI, HEOBXOANMO Bbi-
OAHUTL NOWaroeyko TpaccupoeKy. MPoBepKa Ha KaX0M Wware NO3EOMAET onpe-
ZeAWTH peleHye NOCTAB/IEHHOI 334aUM, BHUKHYTL B OTUKY PAGOTSI NPOTPaMMbI
W1 PABNLHOCTL PacCyX AeHNiL.

UTOGbI NPEACTaBUT, KaK NPOEOAMTCH TPACCPOBKA & NPOTpame, nonpoGyem
PACCMOTPETL NpUMEp PyuHOIi NPOBEPKN War 33 WaroM.

g! B NPeACTABAEHHOM KOAE NPOTPaMMBi (PHC. 4.33) LKA BHINOAHAETCA 40 TeX
nop, noka k < 300. Ecn ycnoswe ucTHHoe, 1o K ysenuuusaerca 8 5 pas,

a nepementas s ysenuunsaetca Ha 10. Kakoe mcno Gyaer sbiseseHo
Ha neuar? BLIMOMHWTE aHANM3 U TPACCHPOBKY NPOTPaMMBL.
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%! PaccMoTpuTe BTOpYIo ansTepHaTusy - cosgaiite u paccmoTpuTe
AaHHEIE N0 BCEM BMAAM MPOAYKLMM C MOMOLLSIO MMHeRuaTOl
/Avarpammbi. OHa NOXOXa Ha (MCTOTPaMMY, TOILKO CTONBLbI pac-

NONOXEHSI FOpHIOHTANBHO.

MpoananuaupyiiTe AMArPaMMLI, MOMYEHHLIE B NEPEOM U BO BTOPOM pelue-
Husx. Kakolt 13 BW40B NPOAYKLMN NONL3YETCH HAMBOLWAM CTPOCOM, & KaKOi —
HanmenbuuM? Kakie pewenns HEOGXOAMMO MPUHATL 06 yBenuueHn/ymeHs-
Liennm ofbemos NpoM3s0ACTsa?

g! PaccMoTpUTe TpeTbio ankTepHaTMBy — CO3AalTE M paccMOTpHTE
A@HHBIE MO BCeM BYAAM MPOAYKLAN C NOMOLLSIO KPYTORO/ ANa-
rpamu

UTo noKasbisaeT TpeTbe peleHve ~ kpyrosan Avarpamma? Kakyio uacts or 06-
Ljero ofbema NPoAax CoCTaBNAET 0GBeM NPOAAXY KaX A0TO U3 BA0B NPOAYKLM?

Kakve QyHKUMM aHann3a MOXHO euwe #CnoMb308aTs? PaccmoTpii cniapk-
naiimbi

Cnapknaiinbl - 3T OTCMEXVEaHUE TEHAGHUAN B PAAAX AaHHBIX (KOneBake
Uew, 0Gbem npogax). CnapkialiHel PAcrORaraioTch BHYTPM Aueek W npea-
CTaBARKOT COBOI MHI-TPAdUKN. OHM HATIAAHO OTOBPAXAIOT NOBEASHUE AAHHBIX,
MaKCUMA/ISHbIE 1 MUHIMANSHbIE HAYEHNS U APYTMe OCOBLIE TOUKM.

OTWme CNApKRAliHOB OT ANATPaMM B MIHOBEHHOI CKOPOCTU WX CO3AAHWA.
ViayunTe BHUMATENLHO, KaK CO3AAIOTCA CapK AL

1. Buiepure exnaaky Beragka - rpynna Cnapknaiiubi — konka Tpadui
(puc. 319)

Obvem | Obvem
Inpoga ur) nposax

@

L}

Puc. 3.19. Cosaanve cnapknaiivos
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File Edit Format Run Options [ urepauns 15
=1 HMrepawan 25
Hrepamwan 35
while k<300: HMrepawan 45
s=3+10 Cyrasa= 45
k=k*s >>>
print (*Mrepauws
print(*Cyaa=', s)

Puc. 4.33. Koa nporpamie «Cymma»

Cnoco 1.
Awanus pewenun 3apaun

1. Nepementan k uanauansHo paswa 1.
2. HauansHoe 3HaueHve MepemenHoil § pasHo 5.
3. Uukn seinosmAeTch 40 Tex nop, noka k < 300.
4. Ha xax4om ware yakna sauenve nepemenoi k ysenmumsaetcs s 5 pas.
5. Yenoswe uMKAa nepectaner suinoaHATLCA npy k = 625.
6. 3uavenvie nepemenkoii k ysennunsanocs 5 pas YeTsipex asi
7. Lnkn sbinonwsnca 4 pasa
8. Ha Kax40M Ware LuKNa 3HAUEHUE NEPEMEHHOM S yBennuBanocs Ha 10.
9.3a 4 wara yuKna 3HaUEHUE NEPEMEHHO! § yBenuNEaNOCH Ha 4 X 10 = 40,
10. 3HauuT, MTOTOBOE 3HAUEHME NEpemeHHOi § pasHo 5 + 40 = 45, Tak Kak
Haua/IbHOE 3HaveHve EpeMEHHON § PasHO 5.

Cnoco6 2.

BLINOAHIM TPACCMPOBKY NPOTPaMMLI N0 waram (ra6n. 4.2).

Tabnuua 4.2. Tabauya mpaccuposky

Nepemennsie
Onepatop | Yenoame [ TNoscuenus
s
T Mepewennan k nonyuaer mavansnoe
sradenve, pasoe 1

5 |Mepemennan s nonyuaer mauanshoe
sHauenve, pashoe §
While k<300: <3007 Hauwraetca Lk while, Tak Kkax ycioave
True VICTMHHO, TO BHINONHAETCS Ten0 Wkna

o-s001
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2. B nosevBwenca okie Co3AaHMe CRAPKAAIMHOB BbibepuTe MECTO AnA pasvie-
LjeHVA CapKnaiiHos. OBLINHO AVANA30H PA3MELLIEHN YKA3bIBAIOT PAAOM C AGHHEIMU
3. Haxwmure OK.

ECn BARAUTS AieliKy CO CapKAGIHOM, NOSBUTCA BKNAKA ANA PABOTSI C HiM,
TMO3KCNIEPUMEHTUPYVITE: VIMEHITE MUHUMATLHBIE U MAKCAMANEHEIE @
TOuKW, CTIUTL, UBET Cnapiknaling, UBeT MapKepa, Tn cnapknaiiva u Ta.

AnsTepHaTNEOji CnapkAaiiHam AEnRETCH YCNOBHOE OPMATUPOBAKNE C pa-
Bn0m Liserosbie wkanw! (puc. 3.20).

B -
Fyaans -
rac b~ aweex - | [E1eopuar -

TP A———

=

[ J—

Puc. 3.20. YenosHoe GopmaTaposarite

AanuauposaTs AaHHie B EXCel MOXHO Takxe C MOMOWSIO BCTPOEHHLIX
QYHKUMIA W APYrAX MHCTPYMEHTOB AR aHANW3a AQHHBIX, MPEACTABIEHHBX Ha
prcynke 3.21

v | Pelerouponsre Bua Pupadoran OfieTas ancpoben & @ | TPynnuposka

aHHbIX -
[ —— ——| | ~
s obneauHenne

Cepeion e e | o PR avanasona sueex
‘anoepeuermo ceepms wan pacumpurs. | MpowexyTouwns
55 crmenen
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Taktomoii uacTOTOl HA3IBAIOT KOMMUECTRO TaKTOR (onepauwi), Bbinon- -0
HeHHbIX TPOLLECCOPOM B CeKyHay. Yem Bhilue TakToBas vacrora npouecco- A
Pa, Tem BHILLE €10 NPOUIBOANTENLHOCTS

MPOLECCOp He TOMBKO WCMOAHAST MaWMHHbIE GYHKWWM, HO W ynpanser
‘OBMEHOM AaHHBIX MEXAY BHEWHel: 1 ONepaTUBHON NaMATbO.

C KaKo#i TaKTOBOV uaCToTOM paGoTanu nepesie Mogenw npouecco- {7 ()
pos Intel (18088)? Kakosa TakTosas uactora y cospemenbix kou- '8 | (ko)

nbtorepos?

Mpoueccop ynpasnser e Toneko paGoToW BCex yCTPOVCTS KomnbioTepa,
HO U OPFGHU30BLIEAET OBMEH AGHHLIMM MEX Ay BHELHEV ¥ ONePATUEHOI NaMSTBIo.
Kak npoucxogu 3701 06MeH? /L1 TOr0 uTOBbl HaTH & OnepaTMeHol namaTh
HyXHBIE 4aHHbIE, NPOLECCOP AOMKEH 3HATS UX AAPEC. A AAPEC K HEMy NepeAaeTca
110 aapecHoi wnHe

ECAM WitHa ABARETCA N-PA3PAAHON, TO MO HEM MOXHO NepeaaTs 2" ABOMUHBIX
uucen. VIMeHHO Takoe KOAMECTEO 3APECOB MOKHO NEpeAaTs N0 3OV WiHe.

Benmuuna 2" - 370 0BbEM a4PECHOTO MPOCTPAHCTEA NPOLECCOpa, TO ecTs )
OBbem OnepaTUBHOI NamATH, GMIMECKW AAPECyemOli NPOLECcopom. &

3HaR Pa3PRAHOCTS WHHbI, MOXHO IETKO BLIMACIUTL BEAMUUHY 3APECHOTO
npocTpancTea npoyeccopa. HanpuMep, ecnu agpecHas wwma 24-paspagwas,
0 aapectoe NPOCTpaHCTEO pasHo 2% = 16 777 216 Gaiit = 16 MGair. To ects
npoueccop umeer aapecyewmsiii 4OCTyn k 16 MGaiiT onepatueHOi namaTy.

3uanve. Mounmanue %?

1. MpovsHecuTe Kniouessie 108 Ha TPeX AZbIKaX.

et o ————polcon
3. Kax NPOLECCOp yNPaBARET PaBOTOT BCeX yCTPOICTE NEPCOHANSHOT KOMNLIOTepal

4. KaxoBbl OCHOBHHIE XapaKTEPCTIKH NpOLLECCopa?

5. Kakiw 06pa30M TakT0Bas UACTOTa BAAET Ha CKOPOCTS PABOTHI NPOLIECcopa?

6. KaK Bb1 NOMUMAETE NOHATHE «APECHOR NPOCTPAHCTE0»?

7.0 Kaxoil GOPMYAE MOXHO SHIMMCIMTS 3ADECHOE NPOCTPaKCTBO?
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6

16

Mpumenenue

8. MpeactassTe, 4TO Bbi PABOTAETE KOHCYNSTAHTOM B KOMNLIOTEPHOM Mara3uHe.
KOMNLHOTED C Kaki MPOLIECcOpOM B51 NOPEKOMEHA0BAN Bl MoKynaTento (1ac. 1.2)7

Tabnua 1.2

Bua gestenshoctn Mpoueccop | Mpuumna ssibopa
Pacneuarka Texcra, cosaanne npocreiin
pHCyHKOB, TaBMuKble pacueTs!
KomnsorepHsie nrpet

Tpogeccnonanshas paora C rpaguKkon

1 38yKOM (8M4EOMOHTaX)

~Mpoueccop Intel Core i7-6700K 4x4 0GHz (Skylake);
~Mpoueccop Intel Core i5-6600K 3.5GHz LGA1151 OEM;
~Mpoueccop Intel Core 3-7100 Kaby Lake 3.9 GHz LGAT151 OEM;
~Mpoueccop Intel Celeron G1840 2.80GHz LGAT150 OEM;

~ Mpoueccop AMD FX-6300 BE Vishera 4.1;

~ Mpoueccop Intel Pentium MMX 233M Ty

~Mpoueccop Intel Pentium Il 4007w
~Mpoueccop Intel Celeron B00MIy;
~Mpoueccop Intel Pentium IV 3.5 Mry;
~Mpoueccop Intel Pentium IV 2Ty,

9. HaiiguTe & Npaic-ncTe (70 BO3MOXHOCTA HCMONS3YITE NONCKOBLIE CACTEMS! V-
TepHETa) XapEKTEPWCTIAKU MPOLIECCOPOB, YKa3aHHEIX B 3a/A3HIH 8, 1 PACUIMOPYFTe X,

Ananuz

10. Mpo6nemnan cuTyaums: «Kax yCKopuTs paory npoueccopa?

[lonycriaw, 8bi ~ paGowas rpynna 1 AOMXHs! PABOTATS & nomelenin 1. Ncxopsie
AaHHBIE 1 YCI0BME 33A3HM HAXOAFTCA B NOMEUIEHIM 2.

Brigaua HeOBXOAUMOI MH(OPMALIVM NIPOACXOAUT OdEHs MEATEHHO. B noweue-
HWe 2 32 NOPUMEN AGHHbIX MOXET XORUTS TONLKO OAHH YENOBEK. O NPAHOCHT
AaHHbe B noMewenme 1

PaGouas rpynna oBpaBaTHIBAET AaHHSIE U NOCLINAET 33 CheAyioUEN nopuVel M-
®OpMaLAN. BO Bpews OXMAGHNS rpyNina BesgeicTyer.

1) 32 CeT UEO MOXHO YCKOpHTS STOT NIPOLECC? MOXHO M ROCKIAATh 3 MHQOPMA-
vl & NONeeHve 2 He OAHOTO UENOBEKa, @ HECKOEKO?

2) Cwosenvpyfite npoLiECC ycopeHws paBoTs: npoleccopa.

{175 37010 0B03HaubTE: NOMeLIEHMe 1 — NPOLECCOP, NOMeLeHve 2 — OnepaThBHan
nawsre,
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Cumres

[ononwure 13y 1.3 «okonenun npoueccopos» ¢ 1978-2019 rr. (Mo sosmox-
HOCTI MCNOML3yiiTe AaHsIe U3 VIHTEHETa Wtk ADYTHX MCTONHKOB.)

Tabuua 1.3
Moxonenus npoueccopos.

Toa Tan Hacrora Wana Apecroe
Bbinycka Mry AamMbx | npoctpancrso
1978 8086 212 6 T M6aiir
1982 80286 820 16 16 M6aiir

1985

1989 80486 3350 32 4T6anr
1993 Pentium 60-300 64 4T6ant
1997

1999 Pentium Il_| 450-1000 64 4T6an
2000 Pentum4 | 1000-2000 64 4T6ai
2008

2011

2014

2015

2017

2018

2019

Ouenusanme

12. Mocrpoiite reseanoruueckoe Apeso cemelicaa nepcoHansHex KOMNLIOTEPOB
B 38MCAMOCTY OT XaPAKTEPACTUK NPOLiECCopa (Henons3yiite TadnnLy 1.3)

Pexomenaauma ans

NOAHEHNA AOMALLIHErD 33AaHNS

TeHeanormueckoe APeBo — CXEMATAUHOE NPEACTABNEHME POACTEEHHX Conleil
B A YCNOBHO-CUMBOMVECKOTO «A@pesa>. Y <KOpHEi» YKaIBaeTcs poao-
HauanbHUK. Ha «CTBONE» — NPEACTABTENM OCHOBHOM (N0 CTAPUIMHCTBY) Mtk
POAR, Ha <BETBAX> — Pa3NMUHBIE NMHAN POAOCIOBH, UIBECTHEIE €10 NOTOMKM —

«nmcs.

26001
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CoBpenenHLIe NPOLECCOPbI MMEIOT BO3MOXHOCTS MKOTOKGHANKHOI Pa6OTSi € one-
%’ PATUBHOl NaMATLIO, BAAOAAPA KOTOPOA NOBBILIAETCA WX GYHKUUOHANSHBI YPO-
ae
¥ KaXAOrO MPOUECCOPa CBOA CUCTeMa KOWAWA MO3TOMY OAWH 4 TOT X€ KOA
A7 Pa3HEX NPOLIECCOPOB MOXET 0603Ka4aTs PasKbie KoMaas. MpHMEpOM ceveii-
crea npoLeccopos ABnoTCa ace npoueccops! Intel. Y pogonatansHiKom aBna-
erca npoueccop Intel 8086,
Be NPOLECCOpE MOXHO pasgenUTs Ha

1) NpOLiEcCopsi € pactuMpenHO CUcTeNoil Komarg (CISC-npoueccops);

2) npoueccopsI ¢ CoKpaleHHOf cucTeNoit KomaKA (RISC-npoteccops).
lepasIi TN NPOLECCOPOB XaPaKTEPH3YETCA HEBOLLLIM HWICIOM PEruCTpOS, 60~
LA SMCTOM KOWa4A M MEANEHHOTH PABOTOT. O UCTION3YIOTCA B YKUBEPCa KX
BIUMCTTEASHBIX CACTEMaX 4 ABAAHOTCA CTaHAGPTOM A7 MKPOKOMBIOTEROS.
BTOPO THN MPOLIECCOPOB XaPAKTEPHAYETCA MeHBLUHA KOMMYECTBOM KOMHA 1 8bi-
COKMM BHICTPOASHCTEMEN. VICTONS3YIOTCh 8 CEWHnMAPOBAHHEIX BLIAMCTUTEN -
HiIX CHCTEM3X, OPUEHTUPOBIHKIX Ha BHIO/HEKE OAHOOBPasHX ONEPaLI
KOMRLIOTEpHLIE TEXHOMOTMA Pa3BUBBIOTCH C BONBULIOM CKOPOCTSIo. U0 BYAET € KoN-
NbioTepavyt & Gyaywien? JlonyCTiM, eCI NPOAIEOACTED MMKPOMPOLIECCOPOS 6y-
A€T Pa38UBTECA M0 3aK0HY Mypa, TO BHIMCHMTENLHAR HOLIHOCTS KOMNSIOTEPOS
‘WomKca yasausaTsca kaxasie 48a roaa. Toraa wepes 100 er KownsioTepsi ByayT
51125 899 906 842 624 pasa mouee, Yew ceroaHn

KOMMbIOTEPHBIE CETU

Bbl HAYUMTECH

Onpeaenss nponyckyko cnocoBHOCTS cetu.

Mponyckwas cnocobrocts | Keniin eTxiy kaGineri | Network bandwidth
cern

Ornpasutens wdopwmaLm | Aknapar xiGepywi Sender of information
Monyuarens ungopwaunu | Aknapar kaGuingaywei | Recipient of information
Kawan censu Baiinansic apHacsl Communication channel
Mponyckas cnocobrocts | Bkiay Kadineri Bandwidth

Cropocrs nepepaun Tapary xsunaamabiesl | Transmission speed
Tpadux Tpagux Traffic
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Co3aanme r106aMHOM KOMNLIOTEPHOT CeTn VITEPHET Npueeno K Gopmm-
POBaHWIO €AUHOTO MUPOBOTO MHGOPMAUMOHHOTO NPOCTPaHCTSa. /1A Mpouec-
ca oBMeHa uHdOpMALME Mexay KomNbioTepamu & WHTepHeTe Cymectayer
epuHan cucrema agpecaunu. Kaxaslii KOMMLIOTED MMeeT CBOIi yHAKanbHbiii
IP-agpec (aurn. Internet Protocol Address). C nomowsio agpeca (2**-6utHoro)
paanuuHbie yCTPOVICTBA MOFYT OBMEHNEATLCH MHOOPMALUEli C ApYTUMK O6beK-
Tamu Unteprera.

O6uian Cxema nepegayy MHGOPMALMY BKTIOUAET & Ce6A TP 0GbexTa (puc. 1.8):

Ormpasurens Monyarens
uropuatnn dopmann
O O 0
Karian nepeatin
gopmann

Puc. 1.8. OBan cxewa nepeaaun uHgopMaLA

Mo Kananam nepeaauy UHGOPMAUMM MPOMCXOANT OBMeH AaHHLIMM. KaHarns!
nepenaU MHGOPMALIM MOTYT NCTIONL30BATE PA3AMUHbIE GU3UMECKAE NPUHLMIL
Hanpumep, npw oBiwenun n10eii uHGOPMALMA NEPEAAETCA C MOMOLLIO 38YKOBLIX
B0nH. MNPy pasrosope N0 TenegoHy MPOUCXOAWT PaCNPOCTPaHeHNe CATHANOB
110 AUHUAM BRI

Kawan cessw (anrn. channel, data line) — cuctema Texnueckux cpeacts -
e e e e
Heix (AHGOPMALUW) OT OTNpaBUTENs (MCTOUHNKS) K ONYHATERtO (MpMEM-

Hiky).

M MCMOAb30BaHUM NPOBOAHOI NUHAM CBRsM CPEAO PaCTPOCTpaHeHHs
CUTHaNa MOXET ABNATHCA OMTUNECKOE BONIOKHO WM BUTaR Napa.

VIHGOpMaUus & CeTH NEpeaaerca ¢ onpeAeneHoN CKopOCTsi0. UTo Takoe
CKOpOCTS Nepeaaun uHpopMaL?

CKOpOCTE MepeAaun UHGOPMAUUN — KOTMUECTEO UHOOPMALUY, Nepe- ()
e

V=g-t

e V - ofvem nepeaaHHoii uHdopMaLW, § ~ IPOMYCKHAR CIOCOBHOCTL Karana,
- Bpems nepeaaun uHGopMaLM
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Tabnuua 4.2. Mpodosxente

Tepemennbie
Oneparop | Yenoame |—° = TNoncHenns
s=5+10 15 |3nauenve nepewmentoii s (5), yaenaun-
Baercs va 10
kek's, 5 3nauenne nepementoi k (1), yaenaun-
Baercs 8 5 pas
while k<300: 5<3007 CHosa nposepaerca ycioswe uukna
True while, TaK KaK yCA0BME ACTIHHO, TO Bbi-
noRHAETCA Ten0 Wikna
s=5+10 25 3uauene nepemenoi s (15), yeenu-
uusaercs Ha 10
kek's, 2 nauenne nepementon k (5), ysenn-
uueaerca 8 5 pas
while k<300: 253007 CHosa nposepaerca yciosme umkna
True while, TaK Kax yCA0BME ACTIHHO, TO BbI-
nokseTcs Teno wakna
s=5+10 35 |3uauene nepemennoii s (25), yeenu-
uneaercs Ha 10
kek's, 125 3nauenne nepewennoii k (25), ysenn-
uueaerca 8 5 pas
while k<300: 125<3007 CHosa nposepaerca ycrosme umkna
True while, TaK Kak yCA0BME ACTUHHO, TO Bbi-
nokseTcs Teno wakna
s=5+10 45 |3nauenme nepemennoi s (35), ysenu-
uusaercs Ha 10
kek's, 625 3nauenne nepementoii k (125), ysenn-
uueaerca 8 5 pas
while k<300: 6253007 Crosa nposeprerca ycioswe uuKna
False while, TaK kax ycioswe nowwoe, 10
He BuINONHASTCA TeNo KA
print( Cynw Ha sxpan Gyaer swisedeno Texyuiee
3mavenme 45
Orger: a5

130






OEBPS/image/2817.jpg
e P P O | Ko

& Ouncrms I_g [ nposepraganrn = | oEvepunenme
T 525] T HecKonsKkux
=3 S— — AMaNa30HO AarHEX
boesmrnsmns & 0w gvanazon
51 1 O egumenne waenii 3 HECKORBKIK ANANZSOHOE B OB HOBNIH
avanason
= Copruposka
. - by i
& Ouncrume amensioT
# A Ssioicl s
Coprupossa | own
e *™® % fonommirersno
Copuposa u GwneTp
TpomexcyToun
wror vcnons3yioTen
npu pabore

€0 crmcxamn

[ Caoawan rabnnua -
aHanm3 6oNbLWNX
= =) S
e e

Tos s w
Bcrasre coopyI0 raG ALY

Coeaene Aanman € oMo C8OANOR TaEANLN

Caoane TaB AN yTpONT MpERCTIEASHIE, BEAEHHE W

PUC. 3.21. VIHCTDYMEHTH! ANS GHAU3 AGHHbIX

Tabnvia. CBOAHAR TABAMLE - 3TO OTHET, MOCTPOEHHBIi Ha OCHOBE TabaMH-
HBIX AGHHBIX.

%! Co3aamum csoanylo TaBMLy ANR aHANM3a GOMBWIMX AGHHbIX
5 Tabnuue.

70
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3uanve. Moxnmanne

1. TlpouaHecure Kitouessie C108a Ha TPeX A3biKax.
2,410 Taxoe oTnaaxa?
3. Uro HaskIBaeTCA TPACCHPORKOA?
4. Kakue 8w OLIBOK CYILECTBYIOT NpW OTAGAKE NPOTpaNMSI?
5. B NpYBE/eHHOM KOAE MCNPassTe OLLMGKH, UTOBHI KO HaNEUaTan CyMuy uAcen o1
14019
s=1
for iin range(0,19):
s=s+i
print(s)

Npumenenue. Ananus

6. CocrassTe u OGOPMUTE NPOTPaNMY, KOTOPaS BHIBOAUT TaBAMLLY CTeneHeii ABoi-
KM OT Hynesoih 40 naToR

12

24

38

416

532

BLINOAHATE TPACCHPOBKY NPOTPaMMSI W 3an0NHUTe TaGAuLy 4.3,

Ta6uua 4.3. Tpaccupoea npozpants

Ne | onepatop | Yenoswewaxna | i | 2+*i | Npumeuanne

e@g
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War 3a warom -8‘,.

1. Nocrpoiite npoctyio Tabmuy «PoAaXa KaHUEAAPCKUX TOBAPOE». 2

2. Wjenxrute Ha Aueiike AT ANA ONPEACNEHMA AAHHLIX, C KOTOHIMM HYXHO
6yaet paGorars.

3. Ha exnage Beraska w3 rpynnl Taamup: suibepute CBoaHan Ta6amnua.
OTkpoeTcs okHO Co3aanme CBOAHO# TaBaMus! (pUC. 3.22).

4. YkaxuTe BapuanT BbiGpaTh TaGAMLY 1M AMANAIOH.

5. YkaXuTe AVaNa3oH 1 MECTO PACTONOXEHNA Ha TeKyuLem auCTe, Hanpuvep F1

6. MoreNTCA GopMa CBOAHON TaGuiys v CIMCOK NOAe CBOAHOM Ta6AMLbI
Ha naenw HaxoaaTca:

1) BuiGepute nons Ana AoGaBneHMA B OTuer. /LA TOTO UTOGH A0GABNTE/
Y6paTh none B CEOAHY#O TABAMLY, NOCTABLTE/CHUMAT FANIOKY HAMPOTUE Ha3BaHNA
HEOBXOAMMOFO NIO/IA WN MIEpETaLLIUTE NONA AAHHOTO CTIMCKa

2) ®uAbTp OTHeTa. B 3TOT CMUCOK HAAO MEPEMEWLaTs MOAR, MO KOTOPLIM ByAYT
QUNLTPOBATLCA AaHHIE OTHET. 33 CUET 3TOTO MO CO3AAETCA MHOTOMEPHOCT OTUeTa

3) Hassanun CTon6UOB. B AaHHBIi CMACOK NEPEMEWaloT MON, 3HAUEHNS
KOTOPBIX ByAYT PACTONAraTsCh B Ha3BAHNAX CTONGIIOR CBOAHOM TaBAMLS!

4) Ha3sBanwA CTPOK. B 4akHIli CIYCOK NEPEMEILAIOT MO, HAUEHNS KOTOPBIX
6yayT PACORaraThCA & HA3BaHURX CTPOK CBOAHOM TaBAMLSI

5) 3nauenns. C104a MOMEILAIOT MONA, JHAUEHNS KOTOPHIX YAy T OTOBPaXaTECH
Ha nepeceuenm CTPOK W CTOABLOB CBOAHO! TaGAMYbI. [L1A OTOBPAXEHNR AaHHIX
YKa3bIB2IOT GOPMYY - CYMMY, CPEAHEE, KOMUMECTEO 1 T,

Ha pucyske 3.22 ebipansi T0bk0 M08 AnA oTuera. MonpoGyiite noskcne-
PUMEHTUPOBATL CO CTPOKaMM 1 CTONGUaMN.

FEo P
[T

+ Amemn iy Ty

5 Cantrgec GEos v ol w
4 oot Guos r17aonl e
AT ———— 1 e
& Cncosmat AT e

7 Depon aror o1 el (e
A —ra—— | awan

s Contansan Tores G705 017 anel e
Tepsar BERT ] ot
H ot

Puc. 3.22. Cospanine caOAHO/ TaBAMLLL
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7. Co3gaifTe u OGOPMHATE NPOTPaMMY, KOTOPaR BLIBOAMT TaBALLY 3HaueHNT GyHK-
uany = -2,4%* + 5x - 3 8 Auanasone o7 ~2 40 2 C warom 0,5. Hxe npuseden
pexoMeHayemsili 8ua 3kpana nporpamisl (pac. 4.34).

X v
-2 -22.60
-1.5 ~15.90
il -10.40
-0.5 -6.10
o -3.00
0.5 ~1.10
1 -0.40
1.5 -0.90
2 -2.60

Puc. 434, Pexovenayewsi 844 kpasa nporpaNs:

BLINOAHATE TPACCAPOBKY NPOTPaMME.

Cumres. Ouenmsanue

8 Cocrassre 6n0K-Crewy 1 1261y TPACCUPOBKA A5 34344, KOTOPAR BLIBOAMT Ha
3KPaK TaBAMLY IHaUEHMA yHKUMM Y = 2X¢ - 5 ~ 8 & Avanasone oT ~4 40 4. Lar
VaMenenua apryenta pasen 0,5

&%

Pexomenaaumn 415 BLINOAHeHN 3aAaHNA
119 NepeMeHHbIX NPUCBOTHTE SHAUEHNS, YKa3aHHLIE B AMANG3OHE:

05.

Vicnonwayiire uvkn while (x < X') 415 npoBepKu ycnosis.

9. BuiGepuTe NOBAENHYIO CATYaUWIO, AT KOTOPO/ HEOBXOBUMO HaNWCATS NPOEKT
419 BBTOMATH3ALIN PACUETA ABHHLIX C UCNONLIOBAHMEM UNKAA. COPMYIUpYITE
NpOBnewy & Brge 334aun. 19 PELEHUA 33434N ONPEAENNTE UOKOAHSIE ABHHHIE
Bri6epyTe ONTUMANL L B2PUGHT LKA

3apaua 1. «TlepesepHyTs YMCHO». Hanuwume npozpaiuy. BEodumes uenoe suic-
710, Boigecmu 4ucno, 06pamHoe seedenHoMy N NopadKy COCMABARIOWUX €20 Yugpp.
Hanpuwep, seedero 3425, Hado evisecmu 5243,
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B KaeCTBE MCXOAHSIX AGHHLIX 4717 NOCTDORHWA OTUETa Mbl B3R/ HEGOMbLIYIO
Ta6nuily npoaax. Ho OHa MOTna Gbi COCTOATL 13 GOALWOTO KOMMUECTBA CTPOK
11 CTON6I40B. B 3NEKTPOHHOM TaBMLIE MOXHO TakXe GHICTPO NOCUMTATL U MTHO-
BEHHO NOATOTOBUTS OTUET.

3uanve. Monumanue

1. KaKie AHCTDYMeHTH! aHATM3a AaHHbIX Bbi 3HaeTe?
2. KaK C NOMOULSHO TUCTOTPEMM 1 AMATPaMA MOXHO aHAU3ADOBATS AdHHSIE?

3. /11 UET0 NPUMEHSIOTCA CNApKAaTiHLI?

4,10 ABARETCH ANLTEHATMBOT A8 CNAKNA/iHOB?

5..C KaKOli Ueblo NPUMERAIOTCS CBOAHSIE T2

6. Kakwe elie BCTpOSHHLIE GYHKLNMA IDUMEHSIOTCA AR aHAAA3E A3HHLIX 8 TaBAMLLE?
7. KaK C NOMOULSHO BCTPOEHHBIX GYHKLUI MOXHO NIPOZHATMIMPOBATS AaHHbIE?

g! Mpumenenme

©'g

8. CpashuTe Aaskbie O 4ONE NOTPEBNEHMA HEKOTODHIX 84408 NPOAYKTOB AETEMM
W 3pocnsim (puc. 3.23). flawHbie 8 Ta6Le ykasans & NpouenTax. Ha pucywke 324
npeAcTaBnena Anarpamna

= . ———
3 [ — e
2 tanbers o w
5 Mopomesoe P
s PR
5 Kaprosem. P
7 e o

Puc. 3.23. [10715 NOTPEGARHIR HEXOTOPLIX BUAOE MPOAYKTOR ASTEMM U B3POCASIMI

PUc. 3.24. [IAarpauima CpaBHEHUA AaHHEIX O NOTpEBAEANN
NPOAYKTOR AeTuMiA 1 B3pOCAEIMI
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AnropuTm pewenus 3aaaum

1. Haligem ocrarok or genewnn Ha 10 MCXOAHOTO UACAa. Tem Cambiv nonyuAM no-
Cnegpiol0 ero undpy.

2. 06asun 31y WGPy K HOBOMY uMCay.

3. Pasgenum Haueno Ha 10 UCoAHOE UMCHO, Tew Camsi M36aBUMCs OT nocreatHeit
Lbpsi & Hew.

4. CHoBa Haligen OCTaTOK OT Aeneniss Ha 10 1070, 4TO OCTANOCS OT NEPEOTO UACa
3anomHm 31y UAdpY.

5. YuHoXuM Ha 10 BTOpOE WMCIO. STUM yBENMUMM €10 PasPAAHOCTS 4O ABYX
Y CaBMHEM NIEpBYIO UMQPY B PA3PIA ACCATKOB.

6. 1062BUM K NO7yuEHHOMY BTOPOMY JICHY JANOMHEHHYIO PaHee LGPy U3 nepso-
ro wcna

7. Byaem nOBTOPATS AEHICTMA N. 3-6, NOKA UCKOAHOE WMCIO HE YMEHSLATCA
20 K79, T 0K He 1363BUMCA OT BCeX er0 Paspagos (puc. 4.35)

Fie Edt Fomat Run Options Window Help

A1 = inc(inpuc ("Bseme uenoe wicno: "))

n2 =0

while n1 > 0z
digic = nl & 10; # Maxoma« OCTATOX - ROCRERMOD WPy WCTA
nl=nl// 10; # Demad Haueno - YOWAEN W3 WNCTA NOCTEZNED WHPY
B2 =n2 ¥ 10 § ysemrsisaex paSPAZNOCTS BTOPOTO WMCAR
n2 = n2 + digit # EobasnAex ovepemyD WHPY

print (*"OBparuoe™ exy wicno:',n2)

Puc. 4.35. Mporpauma «TlepesepHyTh 4ucno»

3apaua 2. «Haitt cymmy n-anementos paaa 1, 0,5, 0,25, ~0,125,
Aaw pad wucen 1, ~0.5, 0.25, ~0.125, ... TpeGyemcs Haimu cywmy cmonsKux e20
MemeHMO8, CKOMLKO yKa3an nob3osamens. Hanpuwep, ecnu n = 3, mo Hado
croxume 1,-0,5, 0,25, umo & pesynemame dacm 0,75.

TP peLuen Takyix 3344 CHauana HEOBXOAUNO OTIPEACTNTS, § Hem 3aKKouaETC
OCOBEHHOCTS NPEATOKEHHOTD PAAS. B AGHHOM Ciyae BUAWM, HTO KaXasili nocre-
AYIOWMI IneMeNT B 2 asa MeHbiLe NPEASIAYILENO MO MOAYHO U B3AT C NPOTEO-
NOROXHEIM 3HaKOM. [laflee CeAyeT HaliTh ApHOMETHHECKoe AeHCTBMe, KOTOpOe 13
NIPEALIAYLLErD nemeHTa AaET NOCAEAYIOLATL 3Aece, HANPUMED, HARO NpeAsIAYLE
nemeNT AenuTs Ha 2.

AnropuTm pewenus 3aaaum

1. TIpucaouM nepewmentofi a nepeoe UMCno Paaa.
2. CO3ABAM CHETUHK CYMMUPOBAHHSIX J1EMEHTOB PAAA i
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War 3a warom

1) HaBepure Taauuy (puc. 3.23).
2) Buibepue Ha exnaake Beraska ~ Aarpamm
< HaKonnenmem

3) LlleskuTe NPag0i KHONKOT MeiLuA N0 OBAACT AMATPAMMBI. B KOHTEKCTHOM
Mo suibepure BuiGpaTh AanH
4) TlossITCH ANANOT0B0E OKHO BLIGOP MCTOMHMKA AAHHBIX. HaxwuTe KHONKY
[Bo6asuts. B nione Vima pAAa: ykaxwTe aAPeC Aueiiki C Hassanuem fleTh, wenk-
HyB 1O Helh N€80/i KHOMKOJ MbiLuA. B NI0NE 3HAUEHWS: YKAXHTE AMaNa3ON BCeX
3HaveHwii CronBua AeTw, esigenus nx. Haxuure knonky OK.

5) B Oxe BLIGOP CTOMHMKA AGHHbIX HAXWUTE KHONKY A0BaBMTE. Hanpo-
THE 1015 VIMA PARA: LEAKHATE @B/ KHONKOJ MM O AueliKe C HasBaHMew
CT0n6Ua BIpOCAbIe. HANPOTAB 10711 3HAMEHMS: YKAKUTE AMANAZOH BCeX IHade-
Huii & CronGue Bapocnbie. Haxmute kionky OK (pic. 3.25).

- Nuneiuatan - Nuweiiuatan

Puc. 3.25. Visenenve paga

6) HanpoTue MoANMCH K FOPUIOHTANLHOM OCH HaXMITE KHONKY VISMeHNTS,. Bui-
Ae7MTE Ha3BaHMA NPOAYKTOS B CTONGLE TTPOAYKTLI MATAHMA 1 HAXMUTE KHONKY
OK. Haxane kionky OK & Okie BLIGOP HCTOUHAKOB AGHHBIX.

7) Ha eKnake Maxer seinonsute Jlerensa ~ 06aBTb nereHay caepxy.

8) BuigennTe TODUIOKTANEHYIO OCh, WENKHYS NO el {TOBH OTKPHITh OKHO Ha-
CTpOEK, HAXMATE OAHOBPEMEHHO Knasww Ctrl+ 1, NORBUTCA OKHO DOPMAT OCH.
B pazgene HacTpoex MapameTpbi 0CM 417 NaPAVETPa MUHMMANIbHOE 3HaUEHHE
BLiGepUTE BapUaHT GUKCUPOBAHHOE 1 yKaXuTe 3HaueHye — 100. [lis napavetpa
BepTMKanbHan ock NepeceKae ykaxire BapHaHT 3HaUEHHE OCH 1 BBeAUTE HHa-
uenve 100, HaxwuTe 3aKpbiTh.

9) UT0Bbi Ha rOPMIOHTANLHOT OCH CeBa W CNPaBa OT HyA BLINN NOTOXMTENSHSIE
LN, 3aliANTE B OKHO HACTPOEK TOPU3OHTANKHOM OCH. B pasaene HACno AnA napa-
Merpa Uncnossie bopmatel ykaxuTe 3uauenve Bee Gopmarsi, s none Kog dop-
Mmata ykaxuTe 0;0 1 HaxwuTe l06aBUT. 3aTel BHIBEpHTE A06aBNEHHOR SHaUeHHE
3 Cnincka T U HaXMATE KHOKY 3aKPBIT. Bbi AOMXHEI NOAYHHTS AMATpaMIMY KaK
Ha pucynKe 3.24.
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3. Co3aAMM NEpEMENHYIO AT HAKOTAIEHNS CYMMbI 3IEMEHTOB PAAR.
4. TI0Ka CHETUVK He OTCUUTAET 333HHOTO KONMUECTE 3NeMEHTOB P3Aa (1.e. NoKa
i < ), Gyaew sbnonHATS Creaylowve AeicTons:

1) K cymme 406a8MM 3HaUEHVIE Tekywero InemenTa

2) Vi3MeHWM 3HaUEHUE TEKYLLLETO J1MEHTa Ha TO, KOTOPOE AOMXHO BHITs Creayio-

L. B ganHOM Cryuae pasaenim wa -2

3) Yeenuunm nauenve cueruka i Ha 1

File Edit Format Run Options Window Help [ komruecrso smemenzos paza: 10

n = input("KomsiecTso aaemenros paza: ") [ 0.666015625
o = st 55
a-2
i-o
suma = 0
unile 1< n:
summa 4=
a-a/z
PR
prine (suma)

Puc. 4.36. Mporpanuia «HailTh cymmy anemeHTo:
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) Ananus
=
9. Ha prcyvie 3.26 npeacrasens ganHie o 17 03epax.

R ———

. Hasmaume Mnowags, ke, xon | HanBonsuan rrySus, m
+ Ananons 2650 54
+ Apanscxoe wope 51000 8
« Baiwan 31500 1620
+ Banaw 18300 i
« Mnomens. 982 10
+ Wmanapa 876 &7
« Mecom Kyne 6280 702
+ Kacnwicxoe wope 371000 1025
= Napowcxoe 17700 230
. Onemexoe 9720 127
1 Cosan 1360 3
 Taiweip 4560 %
 Teneuroe 23 325
» Tonoepo 986 56
X 190 1
» Nanes 1990 1
« Syacoe ¢ Newoscrm. 3550 15

Puc. 3.26. fanssie 0 17 03epax

MogfoTOBkTE ACT ANA NORYWEHWS OTEETa Ha BONPOC: «BEPHO /i, 4TO NAOLIaAL Ca-
MOFO BOALIOND 03epa NPEBILIAET MOLWAAL CAMOTO MATEHBKOTO 03epa Gonee den
8 pas» (3Hauenue n 3843€TCA B OTAEALHOT Aueiike) T1OCTpO/iTE CTOTpaMIY 1 PO~
aHanMIMpyiiTe AaHHSIe, BLIREAMTE MAKCUMANSHYIO U MUHWMANSHYIO NOLBAH 03€pa.

AR cwres

10. /113 pacueTa KoMMyHanLHbX 3TPAT Ha OBCAYKNBAHUE KTIX AOMOB 31EKTPO-
3Hepreh, BOAOY M Fa30M NOATOTOBAEH CheayioAA AUCT (pue. 3.27):

g

1
2 Dnextposweprmn_[Pac

3 [Tapnd.
+ Boma [Pacron]
s [Tapnd
o m [Pac

B [Tapwd.

Puc. 3.27. Pacuer KommyHalkHaIx YCayr
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OCHOBHO/ XaPAKTEPUCTUKOV KaHA/IOB Mepeaatnt MHGOPMALN RBRETCA UX
nponyckHas cnoco6HOCTS.

MponyckHas CNOCOBHOCTS UMEPAETCA B GMTax B CexyHay (UT/C) 1 KpaTHbIX
eanHmuax - K6ut/c n MBMT/C, a KOTAa B KaUeCTBE eAUHNLbI M3MEPEHIA MCONb3Y-
ercn 6aiiT & cexyway (6alT/c), T0 ~ 8 kpaTHsix emy eanHmuax - K6ar/c n M6ait/c.

COOTHOWEHNA MeXAY eAMHULAMMA NPONYCKHOI CMIOCOBHOCTM KaHana nepe-

A3UM MHGODMALMK TaKME Xe, KaK 1 MEXAY EAVHULAMM MIMEDEHUA KOTMUECTEa
udopMaL

1 6ait/c = 2 6ur/c = 8 6ut/c

1 K6uv/c = 2°°6ur/c = 1024 Gut/c

1 M6w/c = 2°° K6ur/c = 1024 Kéu/c
1T6ut/c = 2'° M6ur/c = 1024 M6ut/c

ECAM TUNMUHAA CeTh CNPOEKTMPOBAHA U PEANU30BaHa C MOAOCOj MponycKa-
His 100 MBUT/C, TO 3TO He O3HauaeT, UTO KaXAbIii NOLI0BATENL CMOXET 32 OAHY
cexyway nepesaT, aanHsie 06bemom 100 MEwT/c. Takoe BOIMOXHO TONIbKO & Uae-
aneHoii cuTyaunm,

Mo NPONYCKHOJi CNOCOGHOCTBIO MOHWMAETCA PeansHas nofoca nponycKka-
Hus, M3MepeHHan 8 onpeaeneHHoe Bpems. MPONyCKHas ClOCOBHOCT, ceT uacTo
OKA3LIBAETCA IHAUATENILHO MEHBLLE, UYEM MAKCAMANLHO BOMOXHAA UMGPOBas
nonoca nponyckasus.

Hixe npuseseHs! OCHOBHBIE (aKTOPLI, OMpeAensioLiMe PeansHylo noaocy
NPONYCKaHW, WAV NPONYCKHYIO CTOCOBHOCTS ceTi (puc. 1.9).

Hanwne 8 cern apyrvx ycrporicra

Tun nepenasaembix AaHHbX

‘Tononorus cern

Konuvectso nonssosareneii s cen

'XapaKTepHGTVM KOMIoTEpa NoNb3oBaTens

axrope: nponycHoi
cnoco6HoCTH cetn

XaparTephoTHK KOMTHIOTEPa.,
BLnONHFIOWeTO kKM Cepsepa

“XapaKTepuCTAA WGNOTE3yEMOTD
UCTOHKa nATaHS

PHc. 1.9. GaKTOps! NPONYCKHON CNOCOBHOCTH ceTh
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OCHOBHbIM KOMIMOHEHTOM A7 MIMEPEHUR OTOKA 4aHHBIX B VIHTEDHETE, KOHT-
PONA KOMNLHOTEPHBIX CeTeli U MOATUPOBAHYA CETEBbIX CORANHEHMUI RBARETCH

21

WurepHer-Tpaduk (au. traffic - Aswxenne) 70 06bem UHGOPMALMH,
nepeaasaemoii UEpe3 KOMMLIOTEPHYIO CeTh 3a OnpeaenesHbili nepuog
Epeenn

TpamK GLIEaET BXOAALIM W MCXOARILAM.

BXOAAWMIA TPAGMK — 3T0 MOTOK MHGOPMALMYK, NONYUAEMOil M3 CeTn .@!
Vnreprer. lag
Mcxopawmii TpaduK - 370 OTNpaBaAeMsie AaHHbIe (TeKCTOBaA, rpadu-
uecKas, BUAEO 1 T.A) C MCMIONL30BaHHMeEM ceTy VHTepHeT.

TPaguK MOXET yBENMUNBATLCA, ECAM HA KOMbIOTEPE MOSSMAMCH BYPYCHI
O6bem WHTepHET-TPaguKa & Mupe pacnpeseneH Creaylouym 06pasom
(puic. 1.10):

Couvanuisie cery ‘Snexrporas noura, pexnaua 1.7%

Puc. 1.10. Pacnipegenenve ukTepHeT-TpaduKa & Mupe
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MpasunbHas Opranu3aLa Tpaduka MOMOraeT & obecrieueHm Kauecrsa o6-
CAYXVBAHWA B AAHHOM CETH 1 CHIXEHWU 3ATPAT Ha €€ NOAAPXaHMUE.
PaccmoTpum pewenve 3agau.

3agaua 1. AHyapy HyXHO CPOUHO OTNPasMT uHGOPMaUWHo. Kakoii ofbem
uHdopMaLMK B meraGaiiTax GyaeT nepeaan 3a 1 uac Npu NPONYCKHONi CNOCO6-
HoCTH Kawana & 1 M6uT/c?
BAano:
q=1Méur/c
t=1uac
Hairmu: V (06 vem usbopmaymy) = ? (M6aiir)
Pewenve.
1. Mepeseaem 1 M6 & Gus:
1 Kunobur = 1024 6ur.
1 M6uT = 1024 - 1024 = 1048 576 Gur.

2. Nepesegem 6ute 5 Gaiiyi, K6aiiTsi, MGaiirei:
1048 576 6ur / 8 = 131072 Gaiir.
131072 Gaiir / 1024 = 128 Kaiir.
128 K6aiiT / 1024 = 0,125 M6aiir.
1 M6u = 0,125 M6aiir.
1 M6u/c = 0,125 Méaiir/c

3. Mepesegem 1 uac & cexynas:
1 uac = 60 - 60 = 3600 c.

4. Buumcaum 0Genm nepeganHoii uHbopMaywy 3a 1 uac:
V = 0,125 M6aitr/c - 3600 ¢ = 450 M6aiir.

Orser: 06bewm nepeganHoii uHbopMayu pasen 450 M6aiir.

3agaua 2. Amvpy Hyx+o nepeaats 500 cTpakuL Tekcta e 30 CTPOK 10 60 cum-
807108, Kax b1l CUMBON 3aKOANPOBAH OAHMM GATOM. CKOMISKO MUHYT nOTpeGyer-
C X3Th AMWDY, €CIM MOJEM NepeaaeT CooBiLeHNR CO CKopOCTsio 28 800 GuT/c?

Aawo:

q (nponyckHas crocoBHoCTs) = 28 800 uT/c

Becs Texcr - 500 CTpaniy

Ha 1 crparue - 30 crpok
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B cTpoke - 60 cumsonos
1 cmeon - 1 6aiit

Haimu: t (pems) - ? (uwk)
Pewenve.
1. Beiuncnum ofvem gaitna & Gurax
V'=500-30 60 = 900 000 - 8 = 7 200 000 6wr.
2. BLIuNCIMM BpeMS, KOTOPOE NOTPEGYETCH MOAEMY AR nepeAau coobuie-

s

t=V/q =7 200000 6ur / 28 800 6mr/c = 250 = 4 Man

Orser: epews, KoTOpOe NOTPEGYeTCA MogeMy, CocTaBnReT 250 cekyHa wau
NPUBAMINTENLHO 4 MUHYTH

3agaua 3.
Daypery gan 3aaaHme MOCUATATS NPONYCKHYIO CNOCOBHOCTS KaHana, ecnn 3
30 cexyw no KaHany aA3 65110 nepesano 1500 6aiiT ukdopmaLuy.

Rano:
V = 1500 6aiit
t=30c

Hairru: g - 7 (6aiir)

Pewenve.
q=V/t=1500/30 = 50 Gaiir/c.

Orser: nponyckHas CNOCOGHOCTL Kawana paska 50 Gaiir/c.

3uanve. Monnmanue

2..CNOMOWLLIO |Er0 OCYLIECTBAETC NIepeaaka AaHHsix Ha paccTosHne?
3..C NOMOLLE0 KaKVX KaHAI0B CBA3 NIPOUCXOAUT OBMEH UHGOPMALIET B KOMNH0-
TepHOR ceT?

4,410 88 NOHMMEETE 104 NPONYCKHOT CIOCOBHOCTEIO KaHana?

5.0 KaKo/i GOpMyAe BHIUNCIAETCA OBBEM NepeAaBaemoli AHdOpMaLMA?

6. Kakith 0Bpasom MOXHO UIMEPHTE MPONYCKHYIO CNOCOBHOCTS CeTH?

7. HasoswTe eauHMLLL M3MEDEHWS NDONYCKHOT CROCOBHOCTH

8. MepeunchnTe OCHOBHSIE GaKTOPSI NPONYCKHOT CNOCOBHOCTA

1. Kakosa 061as Cxema nepeaadn uHQOpMALUU? 8‘
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®

OB PB

Npumenenme

9. Ckopocts nepeaaun AanHuix uepes ADSL-coeaumenmie (8wa Mogema) paswa
128 000 6ur/c. Uepes aakHoe CoeanHenme nepeaator daiin pasmepom 625 K6airr.
Onpepennre spews nepeaaqn haiina s cexyhaax

10. CkopocTs nepeaaun AaHHbix uepes ADSL-coeaunenvie pasHa 1 024 000 BaT/c.
Nepeaata daiina uepes AanHoe coeanHenve 3anana 5 cexyna, OnpeaenuTe pasuep
®aiina 8 knnoBaiitax.

Awannz

11. TeKcr NOArOTOBNEH A1 MepeAaUH NO CeTi 1 copepxT 512 000 cimB0n0s. Kax-
281 CUMBON KOAVPYETCA 2 GaiiTany 1 B0 U3BEXBHIE UCKaXEHUT] NEpeRaeTCa TP b
Bpews nepeaauy Texcra cocrasnno 64 cexywas. Kakosa CkopoCTs nepeaasy  Gaii-
Tax e cexyay?

Cumres

12. CKOPOCTS NepeaaUi A3HHSIX YEPEs MOREMHOE CORMHENve pasHa 512 000 uTyc.
Mepegara rekcTo80ro Gaiina uepe3 310 coepnenme 3anana 10 cexyna, Onpeaenu-
Te, CKOMSKO CUMBO/IOB COAEPKAN NEPEAANHSIi TEKCT, ECTI U3BECTHO, 4TO OH 6511
npeactasnen & 8-6uTHoi Koupoeke Unicode.

Ouenusanve

13. HyX+0 Nlepeaats UseTHOE PacTPOBOE U30BpaXeHwe PasMepom 640x480 k-
cenei. LigeT kaxaoro NUKcens KoaMpyeTca 3 Galiramu. CKONLKO Cekywa NoTpeByerca
MoaeNY, nepeaioeMy COOBILIEHIA CO CKOPOCTEH0 28 BOD BA/c?

Pekomenpaunm ans
1. MoacuuTaiite UHGOPMALMOHHSI 0BbeN MHOOPMALMA, NpAMEHNE dOpHMYNY:
K-i

2. V13 GopuynsI BsIMChEHHA NPONYCKHOT COCOBHOCTA Kawana q = V/t Haiigute
BDEMS (1), HEOBXOAMMOE MOAEMY AR NEpEAaUH COOBUIEHUS.

onkeHs 3apanus

Vickyccraennbiii WHTeANeKT AN OpraHm3aLum ceTeit

Vickyccraennsiin htennext (MM) — nporpaviioe o6ecrievene, KoTopoe
BLINOAHACT 3434 HAPABHE C HE/OBEKOM-3KCNEPTOM. VICKYCCTBEHHbIA UKTEATEKT
UIPaET BaxHyl0 POf B yNpasnenn ceTeli. be3 NpasnnsHO CTpATerMN & Cdepe
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Tectoseie saganus k pasaeny IV

1. CKonbKo pas GyaeT BLINOAHEHO Teno uukna?
while False:
<Teno ynkna>

Ao.

B)1.

02

D) Beckomeusbiit ukn.
B)10.

2. VI3 nepeumciienHbix 0B BbIGEPUTE MHCTPYKUNY YIPABAEHNA LUKAOM
& A3bike Python. (BO3MOXeH BLIGOP HECKONILKUX BAPMAHTOB OTBeTa.)

A) true.

B) while.

O else.

D) break.

€) input.

3. Onvcanme KaKOTo LUKNA NPUBEAEHOD B NPeAnoXern «Toxa He noiimy
smy mewmy, 5 6ydy yumame y4e6HuK»?

A) C npeaycnosmem.

B) C nocrycrosmem.

©) C 3a4aHHbIM WMCTOM NOBTOpPEHNIL.

D) C napametpom.

E) C 6eCKOHEUHBIM UMKAOM.

4. Ha puc. 4.37 gan xoa nporpammbi. Kakoe suauenve Gyaer wmers
Ha BbIXOAE NepemenHan z, ecnu X = 202 OTBET OKPYTIMTE 4O UEAbIX YHCen.

Fie Edt_Format Run Options Window Help
x=inc (input (‘Beemere swauerme x='))

=
=
oo
PNA
v
print (o]
Wil Puc. 437, Kog nporpas
B) 4.
Q8.
D) 9.
E)10.
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PACX0a BYAeT yKa3uIBaTbCA & COOTBETCTBYIOLIMX EAMHLIAX U3MEpEHHA (1EKTPO-
3Hepr ~ KBI/uac, B0AA — MWTP, a3 ~ Ky6. M). Tapid — 3T0 CTOMMOCTS eAMHMLS!
pacxona b Tesre.
Moarorossre AucT Ana onpegenes:
2) CDEAHECPONHOTO PACXOAA NEKTPOIHEDTIY, BOASI M 1233]
6) 0BLLWx 32 4 MECALa 3QTPAT Ha KaX AbI M3 TPEX BUA0E OBCAYXMBaHNS;
©) 0BLX 3aTPaT Ha BCe BUALI OBCIYXMBAHIA 32 KaXASIA MECHLY;
1) 06X 3aTpaT Ha OBCAYXMBaHUE AOMOS 33 4 MeCALL.
CpasuTe AaHHbIA JUCT C KBATaHLAE NO ONTATE KOMMYHANBHAIX YCAYT & peans-
HocTn. Caenaite suiBos.

Ouenusanne ‘

1. OuennTe BOMOXHOCTA aHaNMIa AGHHLIX B 1EKTPOHHON TaBMLE Excel u Ha-
NUKTE 3CCe, NPOGHBMIPOBAB NONyWHBLIYIOCA TaBAALY.

PeKoMeHAaLAM ANA BLINOAHEHIS AOMALIHETD 3A4AHAR

‘COPMYIMPYFTE CBOE MHEHWE N0 NPOBEASHIO MTHOBEHHOTD AHANK3A B MEKTPOH-
o Tabae Excel

®

25

C nomousio dykkuwii MPOMMCH 1 CTPOUH MOXHO MEHATS PErUCTp TeKcTo- (=4
soi upopHaLAn © Excel. Oykkunn MPOMNCH Aenaer sce bykasi nponucHsy,

2 CTPOUH - crpousuiu. MPOMHAY Aenaer NpoNUCHOit TOnKo nepsyio GyKey.
& Kaxgom crose.

Mlpw BHECeNMM UHBOPMALMA C HynAwM § Havane, Hanpwuep, wncno 00T8S, Excel
a8TOMATVYECKi NPEBPATAT €10 8 785. L1A TOT0 HTOGH OCTaBUTS MY 8 Hatane, No-
Crasire nepea wcnom anoctpod <.

3.4.) PEWEHVE NPUKNAAHbBIX 3A4AY

— Mcnons30sars BcTpoeHHble dywkuun Ans pewe- | Mpakiag- | Kongaw- | Applica-
HUS 3334 C NDUMEHEHUEM SNEKTPOHHLX TAB/LL | Han 3a4aua | Banui ecen | tion task
— MCNON30BaTH pazMUKbE THNbI M GOpMaTs Aa- | Tabruua | Kecre | Table
HbIX A7 eLeHIs 3334 B HNEKTPOHHSIX TABANLAX,

~ CTPONTS rpadUKH GyHKL, 3aAaHHIX 8 TaBAMLE

Younenue NpUKRaAHOI  HANpaBneHHOCTH Kkypca uHdOpMaTAKK — 3TO
OCywecteneHe Cessu Teopua C mpakTMkoi. M03TOMY MPUKAGAHbIe 3a4aun
N0380ARHOT OCO3HATS CYLIHOCTS GYAylLiel NPOYECCHOHANLHOI ACRTENLHOCTH.
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5. CKonbKo pa3 GyaeT BLINOAHEHO TeNo uuKna?
for i in range (2. 8, 2):
<reno umkna>

AT

8)2

03

D)4

68

6. CkonbKo pa3 Gyaer BLINOAHEHO TeNo uuKna?
foriin range (3):
<reno yukna>

Ao.

8) 1

02

D)3

64

7. Yo NPOU3OIMAET MPM MONBITKE UCMONHEHNA MHCTPYKUUN?
ange (1, 4, -1)

A) Mepementoi t Gyaer npuceoeno suauenme 1.

B) B nepewmeHHOl t GyeT CreHepupoBaHO NyCTOe MHOXECTEO.
©) Mepemenwoi t Gyaet npuceoeHo snauenme 4.

D) Mepemenroi t Gyaer npuceoeno suauerie ~1.

E) Mepewmentoii t Gyaer npucaoeno sHauesme 0.

8. YCraHoBWTe CoOTBETCTBME MEXAY LMKNaMM Ha A3bike Python 1 X Tnamm.
YKauTe COOTBETCTBUE ANA BCEX TPEX BAPMAHTOB OTBETa.

1. Lk while ¢ break |2 Linkn ¢ npeaycaoamen | 3. Liukn ¢ napaverpon
lei <5: for i in range (8): " while True:

1 k = random () +2
ifi>10:
break

A312
B)132
0213
D)321
£123
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& ! Mpuknagnan 3apaua - 3a4aua, NOCTaBAEHHAA BHE MHGOPMATUKM, HO pe-
TexHOROTWA. B NPUKAaAHO/i 3a4aue NPOCAEXUBAETCA B3aMMOCEA3 APYTUX
IHGHVIE (MATEMATUKY, GU3WKY, TEXHVKY U TA) 1 BUAOB ACRTENLHOCTH, CB-
3aHHBIX C UHGOPMATUKOT. [PUEMbI PeLIeHs TaKkWX 3a4aH MPUBMKeHbI
K NPOGECCUONARLHOI ARTENEHOCTH

g & Mo MeTeOpOROrMUECKM HABMIOACHUAM (13MEPEHNAM NPOFHO308
noroas! 3a TpY r04a) NPoU3BEAUTE pacteTsi (cu. Tabn. 3.6-3.9).

%ﬂ. War 3a warom

1. 3anonHuTe GopMynaMu nycTeie Aueliku. [L1A BCEX AGHHLIX YCTAHOBAEH
opwmar seex:

~ 4MCNOBOIH GOpMAT ~ UMCAOBON;

~ 4MCNO AECATUUHbIX 3HaKOs — 1

2. [lnA pacueta KoMUYECTED BLINABLIMX OCAAKO, KOTOPHIE MeHbue 15 i —
«3acyxa», BOCROAL3yiATeCH CTaTUCTAMECKOi (yHKuyel ECINCHET.

3. 3an0nkwre cronGeu MPorHO3, NpUMeus anoxenHyio dyHkuuio ECNA(:

- 3acyxa, eCm KO/MUECTEO OCAAKOE < 15 MM

~ AOKANMBO, ECM KOIMUECTBO OCAAKOE > 70 i;

~ HOPMAILHO & OCTaLHBIX CRYUasX.

4. Npegcrasste aankbie Ta6mus Konuuectso ocaakos (wm) rpauuecky,
pacnonoxue Auarpammy Ha Jlucre 2. BuibepuTe TAN AUArPAMMbI W 3NEMEHTH!
OhOpHAEHNA MO CEOEMY yCMOTPEHMHO.

5. Mepeumenyiite /lnct 1 5 Mereo, /luct 2 - & Avarpamma. YaanuTe nnuwsne
AMCTH paGouedi KHurn

6. YCTaHoBWTe OpHeHTaLMIO IMCTa ~ anbEOMHaR

7. Coxpanwe Tabautly nos nuesen Mereo.

Tabnuua 3.6
Konuuectso ocagos
Hassanve mecaua 2018 2019 2020
sweaps 372 383
Gespans 14 678
mapt 165 207
anpens 195 268
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9. Kakoe 3naueHve npumer nepemennas x nocne
BLINOAHeHNs pparmenta nporpammbi (puc. 4.38)2

1m0
A0 wnile 1c=s:
B)1. =
Q2 =122
D)4 princ (x)

65

Puc. 4.38. Gparment

10. Kak HaswiBaloTca anropuTmbi, copepxauiue nporpavms:
KOHCTPYKUMIO nOBTOpeHMA?
A) Pexypcushsie.
B) Nluneiitibie, Toromn
O) Uuknuuecke
D) Passerenstoumecs,
E) Mpoueayprbie. Ty
Tena unra

11. BAIOK-CXeMa KaKOTO BUAA UMKAA NpeACTaBeHa
Ha pucynke 4.397
A) C npeaycnosmem.

B) C noctycrosmem. i

Puc. 4.39. Brok-ciema
unkna

O C napamerpom
D) C oxoHuaHyenm.
E) C npogonxenien.

12. Onpeaenute, 4to 6yaer Haneuatano & pesynbra-

=
e BbInOAHEHMA UHCTPYKUWiA (pUc. 4.40). ey
A0 nile m> 0
85 a=mii0
s-sia
a6 m=m// 10
D) 10. print (s)
£ 123

Puc. 4.40. ViHcTpyk-
W 478 BBINOAHEHA

13. Onpeaenute, 4to 6yaer Hanewatano B pesynbra-
Te BLINOAHEHNA MHCTPYKUMIA (puc. 4.41).

PR
=5 for x 1n range (@0):
81, ¥ mogea
91 peanc (o)

i [p—

L4 AR BEINOAHEHM
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Tabnuua 3.6. Mpodonxertie

Hassanve mecaua 2018 2019 2020
it 128 455
o 1301 718
wione 578 61
aerycr 57 938
cermabpe 835 783
oxraGps 87 159
Hos6pe 154 3
[aexabps 275 258
Tabnuua 3.7

Bannie 3 2018-2020 rogbi

MaKCHMaNsHOE KOAMUECTEO OCaAKOR 33 3 1043 (M)

MUAIMa/EHOE KOAMIECTBO OCAAKOE 3a 3 1043 (MM)

[CyMMapHOE KONMUECTEO OCaAKOR 3a 3 1043 (M)

CpeariemMecsHoe KOMMNECTRO 0Caakos 3a 3 roAa (M)

KoMWuecTo 3acynvasix MecALea 3a 3 ro4a

Tabnuua 3.8
Bannie 3a 2020 rop
Ne Hassanne mecaua 2020 TNpornos
1 |sweaps 07 sacya
2 [gespans 25 sacya
3 [mapr 74,1 sacya
4 [anpens 18 acya
5 |wan 838 HopwansHo
6 [wons 707 AowamE0
7 [wons 1003 Aowame0
8 [asrycr 1558 Aowame0
9 [cenrabps 785 Aowame0
10 [okrabps 713 Aoxame0
71 [wos6pe. 532 HopMansHo
12 [pexabps 37 sacya

i
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14. C nomowb10 KaKoTo 610Ka B 610K-CXEMe M3OEPAKAETCA UMK € Ma-
pamerpom?

A)

B8

o]

00l

D)

B

15. Onpegenve, 4T GyAET HANEUATAHO B Pe3yNbTATE BLINOHEHNA NPO-
rpammbt (puc. 4.42).

File Edit Format Run Options Window Help
s=0
for k in range(s,11):
s=s+k
print(s)

Puc. 4.42. Lk for

A) 50
B)52.
067.
D)o

)55,
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Tabnuua 3.9
Bannsie 3 2018-2020 rogbt

MUHAMa7sHOE KOMHIECTBO OCAAKOB (M) 25
CyNMapHOe KOMHIECTE0 OCAAKOB (M) 6514
CpeAHemEcAuHOE KONMHECTE0 OCARKa (M) 5428
Konnaecrso 3acywinmebix mecaues 5

Crieayiowan 3a5aua NPUMEHAETCA PY aHANM3E AAHHBIX, KOTAA HYXHO WX OT-
HECTI K TOMY W1 VIHOMY OTHOCWTENLHOMY AnanasoHy. Takas 3aaaua BO3HWKAET,
HanpUMep, Py KOMUECTBEHHOM OLLeHKE KauecTea NPOAYKLUY, NIpU pacnpesene-
HIA DEMYW, NIDU BbICTABAEHMN OLEHOK U T4,

g! IpeACTaBMM, UTO yuaWMECH Ha YPOKaX XYAOXECTEEHHOM TPYA H3rOTOBH-
/U HEKOTOPOE KO/MUECTBO NOAENOK. HyXHO OLEHNTS WX TPYA B 3aBUCUMO-
TV oT 06bema nogenox:

- yuawmecs, nonaswue & BepxHuii 20%-i y4acTok AuanaoHa usro-
TOBIEHHBIX MIOAEAOK, MONYHIZIOT OUIEHKY <OTIMUHOY;
~ yuauviecs, nonaswve  nocaeatte 10%, MOAYYAIOT OLEHKY «YAOR-
neTROpUTENEHOY;
~ OCTa/LHEIe ~ OLieHKY €XOPOWIOY.

—8‘,‘.. War 3a warom

MocTpoum dyHKuMo, peanuayiowyio uenu 3aaanns. Bupaboty umcra no-
Aenox 0603wauMm Gykeoit X. MIoCTpaLys TexHyku BuuMcrenus Xxop v Xot,
ABNFHOUMECH PYGEXAMY ANANAIOHOE XOPOLIO» U <OTAMHO», NPEACTABNEHA Ha
pucyHke 3.28.

X
e
R e mpr“F‘(m X .
X Xmin Xxop Xom Xmax

Puc. 3.28. Pas6uerine ananasona aanHsix
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NPAKTUYECKOE
MPOrPAMMWPOBAHUE

MOCTAHOBKA MPOBJ/IEMbI

K/IOUEBBIE CIOBA e
Cospasars mosenn 3anau Mogens | Mocranoska npoBnems:
Ha A3biKe NPOrPaMMUPO- Mogens | Maceneni kansinracripy
B2t Python (naiiTos). Model | Formulation of the problem
Yo Takoe npo6nema? 3 &)
B kaKom Cryuae BO3HUKaeT NpoG/ema? o

Moswasas Mwp, uenosex aeiictayet no cxeme: «[pobrema ~ uccregosanme -
pewenve npoGnewmsi». Mpobnema ualle BCero BOMMKAET TOTA3, KOTAA ANA pe-
LieHns KaKOW-IMBO 3aAauN He XBATAET MMEIOWMXCA 3HaHwi. NpegsapuTenHan
NOCTaHOBKa NPOGEMbI ABARETCH HayUHOIi TEOPUECKOH ACATENLHOCTBIO YENOBEKa.
MHO¥e OTKpHITWA 61 CAenansi 61ar0AapA B03HMKIWMM NpoGaeman. Hanpumep,
& Kasaxcrane 8 2019 . Texwonorueckan komnanws Hardware Solutions LLP co3-
Aana GecnnoTHOro POBOTa-A0CTaBLIMKa, KOTOPHIT PewA «npoBaemy nocreaHeli
Munu». NIPOB/IEMa 33K nK0UANACH B TOM, 4TO CTOWMOCTS AOCTABKY CO CKAaAA OAHOM
CTPaHsi Ha CKNa4 & APYTOV CTOUT CTOMILKO e, CKOMLKO M AOCTaBKa CO CK1aaa A0
ABep KAmenTa.

Npobnema — ects Gopma HayuHOTO OTOBPaXeHMA NPOGNEMHON CHTYaLMM,
Owa GOPMYAMPYETCA KaK BLIpaXeHUe HEOBXORMMOCTA UayEHIA W MPAKTHMECKAX
AEVICTBUN, HAMPABNEHHLIX HA BLIRBNEHNE NPUNYH W HA WX Pa3pewerme. B MpoLec-
Ce NOCTaHOBKY NPOGNIEMbI BBIAEAAIOT Creaytowwvie 3Tanki (puc. 5.1

opwynvpoBanvie npoGnems!

Ouetka npobnems!

[ TMocranoeka
npoGnemb GBocHoBarie Mpobrens!

CrpyKTypApOBaRVIE NpoGReMs!

Puc. 5.1. Mocrakoska npobrems
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Otcioga ywkuus ans sueiikn C2 Gyaer swirnagers Tak: C2=ECAN(B2>
>(MAKC(B$2:8$10)- MUH(B$2:8$10))*00%; «otanuno»; EC/IA(B2>MUH(B2B10)+
+20%* (MAKC(8$2:8$10)-MUH(BS$2:B$10)); «x0POWO»; «yA0BAETEOPHTENEHOR)).

e e P i
T o T r
e B B RITTE@ Y E

e s e 5™ e caon T D G s R v

[—— ropsmon sty
PEETE
L » T ke pr———
c L e ——
ETE Ouena frn e ey
25[xopowo Y —————
» Crawncnas 30,
« Myper 35[xopowo
5 Maxcun 50/ormmwmo
& Koera 45[ormmmo
' 2
= —
s Aprew 40/ormawo
» Aigap 10]yacenersopirensio
Puic. 3.29. Tabauus oueHok
BLINOAHWTE COPTMPOBKY N0 BO3PACTaHMIO MO oo Mma (pyc. 3.29).
Y10 npousowno? MomeHanca an cncok umer? Kakoii min ava- =

TPaMMBI AlydLIE NPUMEHNTS ANA TABANLE?

3nanve. Monumanme ©
1. Kakvie 334241 KazwiBaloT NpUKRAHSIMUT o
2. MpueeanTe npnMeps: MpUKAZAHEX 32434 Sl
3. Uro Takoe pasbuiene Auanazona aKHs? i
4. Paccuorpure Tabnuly pacuera 2apaborHoil nnatei (1aba. 3.10). Janonwure
& AeiKaX MCNONB3yeMIE GyHKLAA A1 PaCueTa 32paBOTHOT naTs.
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WCKYCCTBEHHOTO VHTENEKTa UH(OPMALIAA HE MOXET COOTBETCTBOBATS COBPEMEHHbIM
XECTKUM CeTeBIM TPEBOBaHHAM. ONMILIEM HECKONSKO TEXHONOTUHECKIX J1EMEHTOB, KOTO-
Pble AONKHa BKNOUaTS CTPATETMA B COEPE UCKYCCTBEHHOTO HHTEAEKTa.

1. AaHHble: 110608 HauMMOe Pellenye Ha 0CHOBE VIV HAMHAETCA C OTPOMHOTO KO-
nMeCTER KaueCTBeHHbIX AaHHbIX. CO BPeMEHeM AV MOCTORHHO HapaLyBaeT CB0ii UHTen-
M€KT NOCPEACTBOM C6OPa n aHan3a AakHEIX. e PasHOOBPastee coBMpaEMbIE AaHHbIE,
Tem ywwee peluienme Ha ocHose A, Hanpumep, 1A YCTPOTCTS VMTepHeTa seweit u Mo~
6UnHbIX YCTPOTICTB BaXHO COBUPATS ABHHHIE C KAXAOTO YCTPO/ICTBA B PEXUIME PEanbHOTO
BpeMeHy, a 3aTem GLICTPO 0BPABATHIEATS UK, MCNONL3YA ANTOpUTHS VL

2. 3Manws, creyudueckie ANA KOHKPETHOV OBAACTH: NOMOLL BAYAM B Aua-
THOCTMPOBaHUW PaKa WA NOALEPXKa UT-3AMMHHCTDATOPOS NP AMATHOCTHKE NPOBAEM
6ecnpoBoaHsIX CeTeli. 119 BHINONHEHNS CAMBIX PE3HLIX 33434 PEWeHMsM Ha OcHOBe MV
HyXHbI MAPKAPOBaHHLIE AZHHSIE.

3. VIHCTpYMeHTLI 417 aHanH3a W 06PABOTKM AGHHBIX AT UCIONL30B3HAA B Ma-
LIMHHOM OBy IEHiM U B KauECTaE BObWIX AaHHLIX. [11A aHANM3A AHHLIX U NDEAOCTaBNE-
HUA (DAKTUHECKWX PEKOMEHAALATE MCION3YIOT PA3ALKEIE METOAS, TEKUE KaK MaLIMHHOE
OByuenvie u HelipoHHble ceTn

4. BupTyanbHLIi ceresoi nomowHmK. KoNaGopamaHas GuTpalus — 310 me-
TOB MALIMHHOTO OBYHEHUA, C KOTOPIM CTAIKUBAIOTCA MHOTWE, KOTA BHIBMPAIOT G
& cepavce Netflix un nokynaior 4To-160 Ha AMAZon W NONYSGIOT PeKOMEHAALMM NO-
XOXWX GMNILMOB 11 T0BAPOS. TTOMAMO PEKOMEHAALIAT, KONNABOPATHBHAs GMASTPaLIMS
MOXET NDUMEHATLCA A9 COPTUDOBKM BOMSWIAX MACCUBOS AaHHBIX, 3 TAKXE AR BbiAB-
M€HIA 1 KOPPENALUM TEX 13 HiRK, KOTOPbIE GOPMHPYHOT PELlene KOHKPETHO 32831
Ha ocHose M1

B VIV 419 Opran3aLun cereii sApTYansHsili CETEBOT NOMOLIHUK MOXET GyHKUMOHI-
posars & GecnposoaHoli cpeae Kak BupTyansHbii GeCnpOBOAHOT KCNEPT, NOMOTaoWHii
Pewars CroxHbie 3434, BUDTYansHbIi CETEBOM NOMOLLIHAK COUETAET B CeBe KauecTaeH-
Hble AaHHbIE, SKCNEPTHLIE 3HAHAA B NDEAMETHAIX 0BIACTAX. Ok A3ET NPOTHO3HSIE Pexo-
MEHAALIMM O TOM, KaK W3BEXaTS NPOB/IeMS, 1 NDEANATAST NPAKTUNECKVE PEKOMEHALAN
10 x YCTpaHeHMHO. MIOMOUIHAK MOXET U3y TS HIOBHCH! BECTPOBOAHOM CET U OTBETHTS
a Takie BONPOCS), KaK <110 NOWAO He TaK?»  «TloueMy 310 CAYUMAOCH?>. VIMEHHO Takne
2BTOMaTHIMPOBaHHEIE yNyueHUs oBecnednsaet UM

B nepenexTBe ceTu ByayLIETO CMOTYT BHINOMHATS CleAyIoULME 334a4M

1. Cern Ha 6a3e VI ¥ MaLIMHHOTO OBYHEHWS CMOTYT Y3HABATH O HaMEpeHNX noBeae-
HUA CeT, OBeCreunBaTs BHANWTKY, A TaKXE NPEAOCTABNATS PEKOMEHAALAN W MHGOpMA-
W0 0 BHeceHM uCnpaBnenvi

2. ABTOMATMUECKOR PA3MELLIEHWE U NEPEMEUIEHME CEPancos.

3. Vicnonk308aHIe NEPeAOBHIX TEXHOOMMI NPOBEPK ANA BKTHBHOTO MOHUTODUHTE
KaueCTea OBCAYXMBaHA 1 U3MEHEHNA NOTOKOB TPAGHKa Ha OCHOBE TPEBOBaNI, NPeas-
ABAREMbIX K CepBucy.

4. OBecneuenine KOHKpETHSIX OBHOBNEHMTE Ha Ga3e HACTPOEHHbIX CEPBUCOB.

5. ABTOHOMHa3 PAGOTa BAATOAADA 2KTMEHOMY MOHATOPWHTY W OTHETHOCTH, KOTOpHIE
obecneuvsaer ceresoii oneparop.
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Npoexr 1

Hassanue npoekTa: «[IpOUECCOP ¥ €70 XaPaKTEPUCTAKMY.

Lens: pasewtve TEODMECKOTO MBILMEHWA MW CMCTEMATWIAUMA 3HaHWiE
0 npoueccope  ero xapakTepucTukax.

3apaun:

~ cucTemaTh3upyiiTe MHGOPMALMIO O PAGOTE NPOLECCOPa U €O XapaKTepi-
cruKax;

~ BbiABUTE OCOBEHHOCTA PAGOTE POLECCOPa 1 ErO XapaKTEpPHCTAKY;
~ nposeavTe npe3exTauyio npoekTa

ransi nposeaenus paGotsl

Ne Copepanne paorsi Uro penars?
1 | Briseute remy u uens npoexra OBcyanTe Temy ¢ yuntenem u gononnte
2 | Haiiaure uctounnkn wsgopwauwa | 3akpennte nnaw pabors:

v oBcyante
3 | Npoananuaupyire ungopmaumo Nposeaute awanus ykasauHoih pasorsi

v caenaite sakniouenve
4 | Nipesenyiite pesynsrars: Mpesenraus sunonHeHHoM pabors!

& rpynne

5 | Pegnexcun Ouennsanne

PeKoMeHAaLMH K BLINONHEHMIO NPOKTA: & BUAE «TEHEANOTMUECKOT0 APE-
82> HauepTUTE CXeNy 1 XapaKTEPHCTUKN NPOLIECCOpa.

Tpe6oBanms K BEINOAHEHMIO NpeseHTaL MM

1. Cosgaiite «reneanoruueckoe Apeeo» 8 nporpamme Microsoft PowerPoint.

2.B KOpHE «[€HEANOTMUECKOTO APEBa» yKAXUTE «OCHOBY>.

3.B crBone - «o6vem namsaTi».

4.B CTe6AX - «pUHWANL PaBOTHIn.

5. B AMCTLAX - BMA NpoLieccopa.

6. BcTasbTe COOTEETCTRYHOWME rPAgUUECKHe MI0BPaXEHNS, KOTOPHIE MOXHO
coTorpagupoBaTs, HAPUCOBATS AN MPUMEHNTS FOTOBIE.

7. OdpopmuTe npesenTaumio. MpoRsUTe TEOPUECTEO.

26





OEBPS/image/2644.jpg
[Bononkutenshie 3apanua k nepsomy pasgeny

3aganun 4nA NPOEKTHOI PaGoTLI

1. Kiura, HaGparHas ¢ noMOULIO KOMNsH0TEa, coaepxT 150 crpanny, Ha
Kax 0¥ CTpasmue - 40 CTPOK, B Kax 0¥ CTpoKe ~ 60 CUMBONI08. Kakos 0Gbem uH-
GopMaLMA & Kiure & KunOBaiiTax U MeraGaiiTax?

2. Coobienme, 3anncanHoe Gyksamm 3 64-CUMBONLHOO andasuTa, Copep-
XUT 20 CNUB0708. Kakoit 06 ben HPOpMaLMM OHO HeceT?

3. CKOMbKO CMMEONOB COREPXUT COOBUIEHYE, 3ANMCaHHOE C MOMOWbI0
16-CUMB05HOTO andasuTa, ecm ero 0B bem cocTasun 1/16 YacTs merabaiita?

4. O6vewm coobuenns, coaepxauero 2048 CuMB0708, coctaswn 1/512 uacte
MeraGaiita. Kakos paswiep andaswa, ¢ MOMOLbIO KOTOPOIO 3aMMcaHo Coobuienie?

Tecroswie saganua k pasaeny |

1. YKkaute Hau6oniee NOAHBIA NEPeUeH OCHOBHBIX YCTPOCTE Nepco-
HanbHOrO KoMMbIOTEpa:

A) MUKPOMPOLLECCOP, COMPOLIECCOp, MOHATOP;

B) ap/OMET/KO-M0TUECKOE YCTPOVICTEO, YCTPOWCTBO yrpasneHus, perncTp na-
s

C) npoueccop, onepaTueHan namATs, yCTPOViCTEA B8804a-EHIBOAY;

D) npoueccop, onepatieHas namae.

2. Takrosan uacrora npoueccopa - 1

A) 4MCIO ABOMUHBIX ONIEPALLA, COBEPUIAEMbIX IPOLECCOPOM B eAMHMLY Bpe-
Mew;

B) KOANECTEO TaKTOB, BbIPABATLIBEAEM bIX 33 OAHY CEKYHAY;

C) 4MCIO BO3MOXHBIX OBpaLLEHHi NPOUECCOPa K ONEPATABHOM NamATH
B eavHiLy epemeny;

D) cKOpOCTs 0BMeHa NHGOPMauUMeli MeXay NPOLECCOpoM W YCTpOiiCTBaM M
B8043-Bb18043;

E) 06MeH uHbOpMaLiveli MEXAy NPOLIECCOPOM 1 YCTPOVCTEaMN BB0Aa-BHIBOAA.

3. Vingopmaunonnbii 06bem MHGOPMALUN NP aNGaBUTHOM NOAXOAE
3aBucur ot:

A) CyMMBI MHGOPMALVOHHBIX BECOB COCTABARIOLIMX ETO CHMBO/IOB C YueTOM
BEPORTHOCTH NORBAEHIA CUMBOAA anasmTa;

B) CyMMbI CUMBO7I08, COCTABAIOWIWK TEKCT;

©) CyMMBI MHOOPMAUMOHHLIX BECOB COCTABARKOWIMX €70 CHMBOOS;
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D) nHpopmaunoHoro obbema;
E) COAePXaTeNLHOTO MOAXOA K M3MEPEHUIO UHGOPMALMN.

4. ViH$OPMALMOHHBI BEC OAHOTO CUMBONA KOMMILIOTEPHOTO andaBuTa,
MOWHOCTS KOTOPOTo paBHa 256, cocTasnser:

A) 8 6ur.

B) 16 Gair.

) 8 Gair

D) 2 Gaiir.

E) 16 6ur.

5. Uro XapaKTepHO ANA ANGABUTHOTO MOAXOAA K MIMEPEHNIO MHBOPMA-
frov
A) KonMuecTeo WHGOPMALMA JABUCAT OT BOCTIPAATHR TEKCTa UeNOBEKOM.
B) KOAMECTEO NHOOPMALYM 3ABMCHT OT MHGOPMALMOHHOTO Beca
©) KonmuecTeo WHGOPMALMA He 3aBUCHT OT BOCTPUATIR TEKCTa YENOBEKOM.
D) KOAMUECTBO WHPOPMALYM 3ABUCHT OT CMBICTOBOTO COAEPXAHHA TEKCTa,
E) KOANECTEO MHQOPMALYM 3aBUCHT OT NO3MLUM UenoBeKa

6. Hypaayner omnpasun csoemy oaHoknacchuky SMS-coobusenme o6b-
emom 20 480 6ur. Mepessonns oaHoKRACCHUKY, HYpAayneT yauan, 4to cso-
6OAHOrO MecTa AnA NpUeMa UHGOPMAUUN OCTAnOCH ToAbKO 3,125 KGair.
Mpourer nm coobuieHme oHOKRACCHUK?

A) fla, TaK kak 20 480 6uT = 2,5 KGaiir, a ca060aHOr0 Mecta - 3,125 KGaiir.

B) fla, TaK kak 2560 6ait = 2,5 KGaiiT, a c8060H0T0 MecTa - 256 000 Gair.

©) Her, Tax kax 20 480 6T = 2,5 K6aiiT, a c8060aHOr0 MecTa ~ 3200 6aiir.

D) Her, Tax kak 20 480 6w = 2,5 K6aiiT, a c80604H0r0 Mecta ~ 32 000 6aiir.

E) Her, Tax kak 20 480 6T = 3,5 K6aii, a c8060aHor0 MecTa - 3,125 Gaiir.

7. Coobuienme oBvemom 2,5 MGMT npoxoawT 3a 1/3 MumyTer. Paccumraii-
e nponycKHyto cnoco6HocTb Kanana (8 K6T/c).

A) 120 K6mr/c.

B) 128 K6w/c.

Q) B K6wr/c

D) 256 K6u/c.

8. Paccumraiite Bpems, 3a kotopoe Gyaer nepegano 900 K6aitt undop-
Mauwm, ecaM NPONYCKHAR CNOCOGHOCTL KaHana CBA3M pasHa 512 6ai/c.

A) 10 ann
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B)100c.
Q05
D) 1/2.

9. CumTan, 4o KaXKABIi CHMBON KOANPYETCA OAHMM BAITOM, OLLEHMTE MH-
bopmanmonHbili 06vem cruxoTBopenns AGas Kynanbaesa «Byas pasGopums
Ha nyTH cBO&m...»: «Pedu mex, kmo y4um demell, Kak 3epHo & 3emne npo-
pacmyms. (Kasbiukw He yunTbigats.)

A) 54 6aiit.

B) 352 6ut.

C) 1024 6aiit.

D) 8 6ur.

E) 1 6ant.

10. 06vem coobuennn pasen 11 K6aiir. Coobuienve copepwu 11264 cum-
Bona. Kakosa mouwHocTs andasura?

A) 33 cumeona.

B) 24 cumsona.

) 256 cumsono.

D) 11 cumsonoe.

E) 16 cumsonos.
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1. ®opMynMpPOBaHMe NPOGAEMBI — 37O BbIABKEHIE UEHTPANLHOTO BOMPOCa
NPOBAEMS! 1 NPEANIONOXHTE ILHOTO ONMCAHNA OXNAIEMOTO Pe3yALTaTa.

2. Ouenka npo6nemsi. B ouenky NpoGNeMs BXOAUT ONIpeaeneHye Bcex He-
06XOAUMBIX AN €€ pewerIA YCIoBMi 1 CpeacT:

~ MeToas! ncCneaoBaHus;

~ UCTOuHIKN UHGOPMaLUY;

~ B! HaYUHOTO OBCYXACHAR NPOTPAMMbI W METOAWK MCCAEA0BAHNS;

~ KOHEUHBIE U MPOMEXYTOUHBIE PE3YALTATS 1 AD.

3. O6ocHOBaHMe NpoBnembi. B AeTa/bHOE 060CHOBaHYE MPOB/EN ! BXOART
CregytouIve KOMMOHEHTL:

~ NOMCK aPTyMeHTOB B NO/Ib3y HEOBXOAUMOCTH €€ PeweHNs, HayuHOii Mau
NPaKTUMECKO LEHHOCT OXMAAEMBIX PE3YNLTATOS;

~ BLIABIKEHNE UCC/IE0BATENEM BOIMOXHSIX B03DaXeHHii IPOTMB CYILeCTB0-
BaHUR MPOB/EMSI, BO3MOXHOCTA €€ PA3PELIeHNA HayuHbIM WM MPAKTUUECKMM
nytem,

4. CrpykTypupoBanme npoGnembi. [IPOUECC CTPYKTYPUPOBAHUR HauNHAETCH
C paciyennienus IPOBAEMI Ha ETOPOCTeNeHHsIe BONPOCH. OTEETH Ha HIX M0380-
AT IONYWTL OTBET Ha OCHOBHOJ MPOGIEMHI BOMPOC.

'S, (O Kakue 33324 moXHO pewars ¢ nomousio mogeneii? Kax cosga-
= XS sare mogen 3agau 8 unterpuposanHoi cpeae paspabotki npo-
TPaMM, MpHMEHA NOCTaHOBKY MPOGAEM?

Mbi 8038paujaenca K Teme «MogeMpoBanier, KOTOpyIo U3yunw & npeasi-
Ayuux knaccax. MogeMpoBanie SEnAeTCA 3PGEKTUBHBIM CPEACTEOM ANA pele-
HIR PA3AMUHLIX 33424 U3 OKDYXIOWETO MUpPA. A MOAEN — 3TO YCAOBHBIH 06pa3
06beKTa & B KOMMLIOTEDHBIX AMArPaMM, TaBANL, CXem, W306PaXeHNii, aHuma-
LIOHHBIX BPATMEHTOB, Te. 3T0 ANTOPWTM, POTPaMMa, OTOGpaXaloLyye CTPYKTYPy
11 B3aMMOCER3M MEX Ay 3NeMEHTaM 0BbeKTa.

15 PaBMALHOTO BIGOPa TOV MMM WHOI 33434 NIPUBEAEM WX KAACCHBUKE-
L0 110 MPEAMETHBIM 06AACTAM. /L7 MOAEIMPOBAHNA MOXHO BLIACMUTS CAeAyHo-
ume snas 3383 (oM. puc. 5.2).

[\15 pewens 3aAauM MEPEOHAMANLHO HAAO MOCTABWTL (CYOPMYANPOBATL)
NpoBewy. 3aTem C MOMOLIbIO aHANM3a MHOPMALIMM O U3YUaEMOM FEACHNN UM
O6bexTe HEOBXORUMO BLIAETMTL MCXOAHBIE AAHHBIE, IOCAE 3TOTO ONPEAS/UTS,
7O GyAeT PesynbTaTom U Kakan GygeT CBA3b MEXAY MCKOAHBIMM AGHHLIMM
v pesynbratom
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80

Ta6nuua 3.10

Kype onnapa:

Pacuer 3apaGoTHoii nnathi

Ne[ ®MO  [Hauncnewo Hanorn Kobigaue| Sxamsa-
(rewre) [nopoxop.| memc. | BTewre | newrs$
5% 10%
T [Maiitacos AT | 208 000
2 [Epxanos AB_| 205000
3 [3axuposa EH._| 235000
Viroro
Maxcumym
Munamym
Cpeannn
Npumenenne

5. Cospalite KDOCCBOPA, TA€ 3aA2HYE YKELIBAETCS B NPAMEUZHWAX, & NDABUALHO
BCTasnenan Gykea NPUBOANT K OKpAWMBAHWIO Sueliku. ECIM CI0BO BCTaBNEHO
NIPABUALHO, TO 370 OTMENAETCA KaKAM-NMBO CUMBOAOM U NIOABARETCA COOBLIEHHE.
Mpumeuanue. Mpu nepexode om 00020 yposHs k dpy2omy npouece co3danus
KpoCcaopda Gydem ycroxwAmec. Mpumenurme meopHeceo.

War 3a warom

1) 3anycrwre Excel
2) Nepeumenyiire aucr:

~ OTKPOJiTE KOHTEKCTHOE MEHKO, LIENKHYS NPABO/ KHONKOT MHILLIA N0 UhfeHN
cra. Beibepyre komanay Mepenmenosats 1 seegure uhis Kpoccaopa,
3) Yaanute ocranshsie MuCr:

~ B KOHTEKCTHOM Mo B5i6epuTe NyHKT YAQnuTS,
4) Beeaure ace nosa kpoccaopaa. KaxAas GyKea BSOAUTCA B OTAENLHYIO AueliKy
a6
5) Buigenure sce Gykes:

~ CHauana BLiAe/WTE MBILIKOR OAHO CAOBO, JaTeM, yaepKusan knasuuwy Ctrl
BLigeNUTE OCTaNbHBIE C0Ba KPOCCBODA.
6) Ycrawosure rpanmu:

~ Kowmargoii Tpauuuyst w3 rpynnei WpHT sKiaakn TnasKan suiGepute
w3 cnucka rparuy nywKT Bee rpanmubt (puc. 3.30)
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3anas C npakTiHeckAM
conepanyem. [ HAX

privyete 7 T R—

pMyriet

T —
Sagaun, AnA pewerin | L———Pocermouanet |
KOTOpbIX HeV3BeCTHb | pewere ypasreman

TOUHbIO METORb! /AMCKPETA3ALMA HEU3BECTHBIX NPOLIECCOB

Jamaun v pasnniex | 0RO, SKOTOr, TVRTBHCTIG ¥ T
O6nacTei AEATENLHOCTY | | aKTyanwusaLii sHanii o MHOMATUK |

A5 pellieis 3anau (3Konoruieckue,
senosexa P an o n 1

Buab! 3agay

OpraHVaLIAA AHHEX

3anaun ‘BNrOpUTL by HKUMOHVDOBAHYR MoRer
MH(hOPMALVOHHOTO. i

MonenvposaHms
‘MoRerth vcnonkwTens M T

Puc. 5.2. Knaccnukaun 8ugos 3agau

[lnn MOCTaHOBKY MPO6nEMBI HEOBXOANMO OTBETUTH Ha CreAyioue B0~ %?
npoce:
1,470 Mbi xOTAM caenars?

2. flns vero? ©)

3. Kakas gonxHa 6biTb nporpamma? (W)

Orseuas Ha BOMPOCH, BbI AOMXHI HETKO CHOPMYTMPOBATS UASKD 3aAAUN.
Mpuseen Heckonbko npumepos 3a4ad

1) «Xouy HanucaTs MPOrPaMMy, KOTOPas GyAeT BLIBOAUTL Ha SKPaH BUINTHYIO
KapTouKy 0 noss30BaTeNen.

2) «Xouy HanucaT, MPOrpamMy, KOTOPas GyAeT reHepuposaTs 2D-naGUPUHT
11 M03B0NUT MONL30BATENO NEPEMEWATECR MO HEMY».

3) «Xouy HanwcaTs NporpamMMy AnA YCTPOVCTE, KOTOpOE GyaeT onpeaenaTs
W YCTaHaBMBATS HEOBXOAMMYHO OCBRUIEHHOCTS AR TENAMUSI.

4) «Xouy HanMCaT NPOTpaMMy, KOTOPan GyAET ONpeensTs HeoBXopMMbIE Ha-
FPY3K ANA TPEHUPOBOK?.

3a4aua, KOTOPaR PEWaETCA C NOMOWBIO MOenel, ObIuHO CeRzana ¢ o6na-
CToi0 MpUMEHeHyS 0BbeKTa, POLECca ua ABMeHUs. /11 OAHOTO O6beKTa MoXeT
66iTh MHOXECTEO MOAENei, u HAOGOPOT, Pa3Hbe OFLEKTLI MOTYT OMUCHIBATLCH O
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Puc. 3.30. YCTaHosKka rpaHuLisl KpOCCEOPAR

7) Caenaire sueiix KPOCCBOPAR & BUAE KEAAPATAKOS. AL1A ITOTO BLIACAUTE CTONG-
bl 7A€ HaXOAATCA C0Ba KpOCCBOPAA:

~ YCTaKosTe Kypcop Ha uA CTon6ua D. HaXMATe Ha 1e8yio KHOMKY Ml
w ssipenre oBnacts 40 cronbua K.
8) Mocrasbe kypcop mMexay MoBumi Gyeamy D u E (MOXHO B35Ts MtoBsie Apyrie
6yKBbi BLIAENEHHOTO AMANA30HE) TaK, UTOBY NIOSBUACH KDECTUK <.
9) C HaXaTOl N8B0V KHONKOIA MBILL NEPEABIHLTE KDECTIK, HTOBH! yMEHSWHTS Wit~
puHy CTON6La Ha 40 nukcenei
10) YBenusTe BHICOTY CTPOK BHAROTVUHO YMEHSLIEHMIO WIADUKSI CTONGLIOB, 4TOBH
nonyuwnacs aueiika 6 Bnge keagpara

Puc. 3.31. OT¢OpMaTMPOBaHHLI KPOCCBOPA
o001
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HOii MOAEH0. HanpUMep, & MEXaHUKe PasnnuHLIe MaTepuanbHbie Tena (0T nnawe-
bl 0 NECUMHKM) MOTYT PACCMATPMBATLCA KaK MATEpHANIbHBIE TOUKM

¥ Kaxa0ro 06beKTa UMeeTCH 6OMIbLIOE KOMUECTEO NHBOPMALMOHHSIX acTek-
708, MW pelweHmn KOHKPETHOM 3aAa4M BAC AOMKHYI VHTEPECOBATS TONLKO Onpe-
AeneHHbie CBOVCTEA M3yuaemMOro OGbeKTa. U TOraa MOAENL OKa3bIBaeTCR nones-
HbIM, 3 UHOTAA 1 AMHCTBEHHLIM MHCTPYMEHTOM UCCTeA0BaHMA.

f2=] Cocrassre nporpaniy Tpewnpoara.

"%r}.. w,

1. Mocranosia npo6aewsi. HeoBXoAuMO CocTasTs NporpaNhy, onpeaent-
10L1y10, 33 CKOMLKO AMel MOXET MOXYAET CIOpTCMeN co 100 kr 0 80 Kr, ecth
5 A€M OH CMOXeT COpaCHIBaTS 1% CBOETO BeCa OT HOPMSI NPEAWIAYLLETD AHA

2. @opmanusauun. OGosHaum depes nepemenkyio n Sec cnoprcuena,
nepewmentyio k - KoMMIECTBO AMeli. Tak Kak B Aewb CHOPTCHEH cGpackizaet 1%
CB0ero Beca OT HOPMbI MPEANAYLENO AHA, TO BeC OMpeAenAeTCA no Gopmyre
n=n-n/100. CropTcuen Aonen noxyaets 4o 80 i, CAEAOBaTEMHO, yCAOBMEM,
U KOTOPOM COpTCMeN AMKeH CGpachiEars sec, Gyaet n>80. Ann NoACUeTa Ko-
Snvectsa aHeii Gysew sunonuaTh Aelicrane k=kil. MOXHO BLBECTU He TONBKO
AeMs, KOTA3 BeC cropTCMea Gyaer Mebue 80 Kr, HO W Bec, KOTOsIA CropTCHen
ByAer CpacsiaaTs exeaHeBHO. B 3TOM Cayuae HYXHO OGbEAUHUTS BbIBOR Pe3yns-
Tata n suiMCrenn n=n-n/100, kk+1 8 Te10 KA. A1 pewenin 33434 YAOG-
HO MCMOA6308aTh AKA € NPEAYCOBMEN, TaK KAk KOAUUECTBO NOBTOpeHMi 3apatiee
HewssecHo.

3. Bow-cxema peweriun 33331 <Tpenuposka (pic. 5.3)

3a warom

=100, k=0

Puc. 5.3 5rox-crema
) pewenus 338k
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1) BuiposHaiiTe ByKebi N0 UeHTPY Adeex:

~ Boigennre secs Kpoccsopa,

~ BunosHuTe KoMaray BLIPOBHATL MO UeHTpy ‘== KOMaHAOA U3 rpynnsl
BuipasHmBanme eknaaku TnasHas (puc. 3.31)
12) BerassTe NpuAYMaKHbE 3348HAR & NPAMEUAHHS:

~ AxTuepyiite sueiiky ¢ Gyxsoii W (D3).

~ B KOHTEKCTHOM MeHIO Auelikn BuiGepHTe NyHKT
Braswrs npumeanme (puc. 332) "

~ B NOABUBLIEMCA OKHE C KDACHHIM TPEYTOMbHI-
KOM 3aMeHUTE TeKCT Ha 3aAaHMe (Hanpmep, sseante
onpepeneniie ViTepera — 310 [106aHas KoM~
‘mepras ceme).

~ Tak xe BCTaBLTE NpUMEuaHNS 8 sueiiku ¢ ByKea-
Mt Wl (D7) i T (F3) - Opaahu3ayus 06pasosanus.

13) 3aalire yCnoBHOE GOPMATUPOBAHYE Sluelike AT B8OAA HYXHOT BYKebi.

~ Buigennre bykey 1 (D3).

~ BanonHuTe kowanay YenosHoe dopmaTuposaue - Mpasina sbigenchmn
‘Aueek — PagHo u3 rpynns Crunn sknaax FnasHas (puc. 3.33)

Puc. 3.32. Berasnts
Npumesanme

SR,
ympasacnse pseuraun.

Puc. 3.33. Ycnoaroe opwmatuposanie
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4. Nporpamma pewenun 3aaaun (puc. 5.4).

R
& 51.py - F/B KNACC yuebH [ sec= $3.00 zera= 1
File Edit Format Run Options Window Help st b
sec= 97.03 zems= 3

::;?ﬁ Bec= 96.06 nems= 4
; Bec= 95.10 zems= 5
wnile n > 80: sec= 94,15 gems= 6
n=n-n / 100 sec= 93.21 nems= 7
e = i sec= 92.27 gemn= 8
Print (‘sece’, "3.2£% ¥ (n), ‘Aems=', k) || nece a2.20 nenen o

Bece 90.44 zems= 10
sec= 89.53 xems= 11
sec= 88.64 zemw= 12
Bec= 87.75 nems= 13
sec= 86.87 mems= 14
Bece 86.01 news= 15
sec= 85.15 xews= 16
Bec= 84.29 nems= 17
sec= 83.45 nems= 18
sec= 82.62 xems= 19
Bec= 81.79 news= 20
sec= 80.87 nems= 21
Bec= 80.16 zems= 22
Bece 79.36 news= 23
>

Puc. 5.4. Koa nporpaums:

5. TecTuposanme u OTIaAKa NPOTPaMMBI. BEeeM AaHHbIE ¥ NPOBEPUM Pa-
60Ty pOrpamMLi, NoKa3aHHOI Ha puc. 5.4.

3nanve. Monnmanue

1. KaK Bbi MOHUMAETE NOHATHE €NOCTAHOBKA NPOBREMEIX?
2o raxoe nposrew?
3. MepeumcnnTe 32434, KOTOPHIE Bbi pewany,

4. OBuACHATE Cxemy pelenws 34aH & WHTErPUPOBAKHOI Cpede PaspaBorTkn Ha ()

5. Ha Kakvie 80NOCHI HyXHO OTBETHTh NP MOCTAHOBKE NPOBAEMSI? =

6. MpWBeUTE NPUMEPSI 33434 C HETKO CHOPMYMPOBaHHOT MAeel

7. Hazogure 3Tans NOCTaHORKM NPOBAEMs.

8. YCTaHOBUTE COOTBETCTBME KIACCUOUKAILA TNOS 3342
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- B noAsvisweNcs okke PasHo (puc. 3.34) ecrassre Gykay W, 3atew suibepute
dopuar u Haxamte OK
~To xe caenalite C OCTanbHuINM ByKsawy KpOCCBOPAA.

———

[ - 1 e

Puc. 3.34. YenosHoe Gopmatuposanie PasHo

14) B suelik Cresa waw Bsiwe C10Ba NOCTassTe KaKoik-HUGYAs CUMBON, KOTOPIE
ByaeT OTOBPEXaTLCA NPY NPABITLHOM HABOpE CA08a
~ Hanpumep, nocrasste Kypcop & sueiiy M3. Bubepute dywkumio ECIN

Ha exnagke GOpMynbi, Haxas Ha kowaway Berasut
SHIFT + F3).

~ B nosemslemca cucke suiGepuTe fApyrue GyHKUMA...

~ B oxre Mactep Gywkumii si6epute 43 kateropiu Nloruecke dyHkuio
290}

~ B okwe Aprymeni dykuwn (puc. 3.35) nocrassre Kypcop & obnacts
3HaueHme_eCAM_WCTUHA 1 HaBEPHTE M0G0 CHMBON, HaNpNED, g. /laHHbIi Cubs-
807 ByAeT BLIBOAUTCS, CAM OTBET BepHIL

dynaumo F (nan

or_spascente 10 et o e, KT8 o ek £
S DA TORS,

R——— o] Lomea

Puc. 3.35. AprymenTl yHKim
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144

T [ 32014 C NpaKTAMECKAM | A | AMCKDETVaLA RENpEpSIBHbIX NPOUSCCOR
SPREpAENAEE, B | opranviauyia Aannex

2 | 3apaun, ann pewennn | C | 419 X U38ECTHYL MaTeMaTIHECKHE
KOTOPSiX Hen3BeCTHb! Gopmyn
TOuHbIE MeTOAN! D_| 3KOHOMMKIA, SKOROTAM, AMHTBMCTAKY U TA
pewenns E | pacuer nnowaget

3 [ 3anaun va pasex | F | 3anncHan kmxea
obnacrei gesrensHocT
ncecls G [ uanieckwe saxomst

4| 3agaun inGopmaLmon- | H | axiyannsauua snaki N0 npopmaTie
HOrO MoeAMpOBaHS 415 peenas 3382w KONOTUECKAE,

wgposka Texcra u T4

Mpumenenve. Ananns

9. CropTcmen Ans NOAFOTOBKY K emnvoKay Kasaxcrana no Gery npoberan & aews
10 k. Hauas TPeHMPOBKH, OH yBNN|MBAN HOPMY Ha 10% OT HOPMSI NpEAsIAYLLETO
a5 KaKoih CyMMapHbii nyTs 1pOBeXwT CopTCmen 3a 30 AHei? Kakne 3Hanus Ana
PelLieHAA AaHHOM 3243 BaM HEOBXOAAMI? ONMLINTE PelleHWe AHHOT 3aAadn,
Unons3ys Bce Stansi.
10. Cocrasste pasHsie suas 343

~ C npaKTUHeck copepxanem;

~ A% eLLeHNA KOTODLIX HEWIBECTHS! TOUHLIE METOASI W KOTOpbIE COACPXaT

croxHsle pacuert

— 3 Pa3nHbIX OBRACTEI! AERTENLHOCTH Henosexa;

~ IHOODMALIMOHHOTO MOREMPOBHNS
1. K COCTaBneHbIM 33Aa4aM W3 NDEALIAYILETO 33A3HAA HANMWUTE NOCTAHOBKY
334344 63 NPUMEHEHAR KOMNbIOTEPa. COCTaBETE MATEMATMMECKYHO MOAEN 3~
aaun

Cunres. Oyennsanme

12. Tloaywaiire, Kakvie NPOBNEMHSIE CATYaUM CAOXAAMCS B BaWeM TOPOAE, nocen-
Ke, cene, wKone. KaKas w3 HiX NPEACTABISET 419 BAC HANBOABLIYIO AKTYANLHOCTS
Onvwwre ee, BuigeNATe OCHOBHHIE NPOTUBODEUMA 1 CHOPMYUpYHTE NPOBAEMY
© COOTBETCTBWH C 3TaNaMM NOCTAHOBKH NPOBAEMS

13. Moaymaiire 0 BO3MOXHAIX CNOCOBaX PeLEHHA NPOBAENS, BHIABAEHHOT & npe-
Abiaywen 3aganmm

Chopuynupyiite Tewy, uens W 3agaum NPOSKTE; OnNpeAenATe Lenesyio rpynny,
YHACTHKOB, NapTHEPOS; COCTaBSTE KaneHAApHSIi M1aH NPOEKTa, paccuwraiite pu-
MepHbii GrOAXET 1 1.4
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~ TocTassre kypcop & OBnaCTh HauEHMe_ecnM MO 1 HaBEDHTE KaskiKW
~ Mocrasere Kypcop & o6nacts Jlor_ BbipaxeHue u BuibepuTe dyHkumio N
(puc. 3.36)

nomeckoe swavemses [ - nonmecxoe
eomeooesewver [ B - sommecwe

T P ——

Rarmiccroe swaensel: sooncce sinive onece ke, . o7 15755
cotomemix oo, KoTepu T oA Wi ACTHA
R T, ey e p oo oo et

Puc. 3.36. AprymeHTHl yHKuMM

~ Cresa & xomanaHOl CTpOKe 0K0NO dyHKw EC/IV OTKPOTE CUCOK, Haxas
Ha uepHyio CTpenky & cronbue M, ssibepuTe Apyrne dyHKU

B okwe Mactep GyHKumis ssibepiTe norueckyo dyskuuio

~ Mocrasste kypcop & 067acTs Nloruueckoe_sHauenwel, euienute Adeiicy
€ 6yKB0i# . B 0BnaCTH NOSBTCA aApeC Aueiiki, AonuuwiTe =i,

~ Mepenecute kypcop & Ceayiowiyio BNACTS SloruuecKoe_sHaueHHe2, sbi-
aenuTe sueiiky ¢ 6yKeoi H. B 0BAGCTH MOABATCA AAPEC AHEWKM, AOTMALIATE =«H»
A (puc. 3.37)

e

Puc. 3.37. Bsog hopuynsi & sueiixe M3

PeKoMeHAaLMN A1 BHINONHEHUR 3a4aHNA
Cocrasste KpOCCBOPA & GyMaxHOM 8apuaHTe. Hanpuep, & 3aueuanme sseau-
Te 80npOC KpoCcaopaa: 1) Op2aHU3aYUA 06pa308aHUA ~ WKOAE; 2) [106anLHAS
KOMNSIOMepHas cems ~ VIKTEpHET 1 T.4. KOAMIECTBO BONPOCOB B KPOCCEOPAE —
or5407.
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< 34,0POBbE N BE3OMACHOCTb

2.1.) HEFATUBHBIE ACMEKTbI MCMO/Ib30BAHMA KOMIMbIOTEPA

K/IOYEBBIE CIOBA
MpueoauTs npaveps: Snexiponte | Inextposk | Electronic
BAAHIAR PaSIUUHBIX ycrporicrea xypounseinap | devices
NEKTPOHHbIX YCTPOICTS | InextpomarkTHOE | Snextpuarwriik | Electromagnetic
Ha OpraHu3M uetosexa | uanyuenrie coyneneny radiation

U 3GbeKTHBHO UCons-
308aT MeTOAH! 3aLNTSL

g? Kak bl CunTaeTe, IMEKTPOMATHUTHOE M3NYUEHNE eCTb TOMLKO
78 O o snextponnix yTpoiictsax? Mpuseaute npumeps.

B HaCTORLLee BPeMA 21EKTPOMATKUTHOE UaNyUEHWe MPECTEAYeT HC Be3Ae.
VICTOMMIKaMY 21 EKTPOMATHUTHOTO M3y \EHHA ABNAIOTCA NEKTPYILECKHE CeTH, BEA
6biTOBAR Tex+¥IKa, TPAHCNOPT (TPoANNbYCH, TPamBaw), yrnHoe ocaewyenve. K Hi
TaKKe OTHOCATCA TeNeaI30pH, MOBWILHBIE TeNedOHb), FAXETS U ApYTHIE 2NeKTPH-
ueckie npuBope! (puc. 2.1). To ecTs MoBoe 21eKTPOHHOE YCTPORCTEO, KOTOPOE
NPOVIROAUT WAM MOTPEBMAET 3MEKTPO3HEPIMIO, CO3AAET SMEKTPOMArHATHOE
vanyienue.

Puc. 2.1, nexTpuieckue npuEopsI

30
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B !
Ppbie BO36YXAAIOTCA PA3HBIMU UINYHAIOLUMIU OBBEKTAMM.

KomneiorepHas TexHwKa (HOYTEYK, MAGHILET, CMApTOOH U TA) AETAETCA HEOTs-
EMTIEMBIM 3MEMEHTOM MPAKTUECKU KaX 070 AOMA.

B Hawe Bpems KOMMLOTEPM3aUMA B Ka3axcrane NpUHMMAET WipoKi pas-
Max. COTHY THICAY MO NPOBOAAT GbiLIYHO UaCTs CBOBOAHOTO BpeMeH 1 pa-
60uEro A4HA Nepe MOHMTOPOM KomnbioTepa. HECUOTPA Ha MOy MpUMEHeHNA
KOMIILIOTEPHOIl TEXHIK, OHA MOXET HETaTVEHO BO34E/CTBOBATL HA 3A0POBLE
uenosexa

UenoBex, HaXOAACH B HEMOCPEACTBEHHOI 6AN30CTU OT KoMMbloTepa, NoABEp-
FAETCA MEKTPOMATHATHOMY U3MyeHwio. 3T0 wanyuenne e 500 pa3 npesbiwaer
AONYCTMMOE 3HAUEHYE, ECM YUATHIBATS, HTO PEAE/ILHO AONYCTAMAR 4032 JAEKTPO-
MarHMTHOrO W3MyueHnA Ans Yenosexa - 0,2 MKTA (uKpoTecsa).

Bo3geliCTEMe KOMNLIOTEPA Ha OPFaHV3IM uenoBeKa AOCTATOMHO CephbesHoe.
310 caR3aHo C Tem, uo:

) MOHMTOP 1 CUCTEMHBIH 0K AEARKOTCA MCTOUHMKAMM HNEKTPOMATHUTHOTO
wanyuenns;

2) uacto ycTpoiicTea pasmewsaloTC Ha HeGe30NacHOM PaccTORHUM;

3) AAMTENBHOCTS PAGOTH 3 KOMMLIOTEPOM He PEryMpyeTCH;

4) 60ABIWOE KOTMHECTBO KOMILIOTEPOB KOHUEHTPUPYETCA & OBHOM MeCTe.

INEKTPOMArHUTHOE W3NyUeHMe HEBUAWMO, MOSTOMY MHOTM TIOAAM €ro
BpegHOe BO3REICTENE KaXETCH HEpeansHLIM. K COXaNeHwIo, HeraTnsHoe BanAHMe
Ha AETCKWii OPraHW3M YBEAMUMBAETCA B ACCATKW Pas, B OTAUME O B3POCAOTO.

Ha pucywke 2.2 npeacTasensi OCHOBHbIe NPOBAEMbI, CBA3aHHSIE C NpU-
MeHeHMeM 3MEKTPOHHLIX YCTPOWICTE W WX HETTUBHBIM BANFHUEM Ha AETCKUI
oprasmzm

HeoBX0AMMO MOMHUTL, UTO KOMMLIOTEPHIE UTDbI ABAAIOTCH CaMBIMM Onac-
HBIMU 217 3pEHA. ITO CBA3AHO C TeM, UTO MeNKie AeTaNu u NOCTORHHO CMEHRIO-
Li€ECH AMHAMUHOE 30BDAXEHVE OUEHS CUALHO YTOMARIOT Fna3a.

Kakim 06pa3oM KOMNLIOTEP MOXET BMAT Ha OMOPHO-ABMraTeNbHAIIi anna-
par? flanTensHoe npeGhisatiie 3a 3MEKTPOHHLIM YCTPOTICTEOM & OAHOO6PAIHOM,
CTeCHeHHOI N03e MPUBOAWT K 607 B KCTAX PYK, MIEUaX, OHEMEHWIO Wey W No-
KazbiBaHVo B HOTaX, BOHUKAET UCKPUENEH/E NO3BOHOUHNKA 1 Pa3BUBAETCH Mbi-
weuwas cnaocrs.
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— Hepawasi cucema

Vimynuas cuctema

H CepaeHo-cocyavcTas cucTema

SHRoKpHHHAR CuCTeMa

OnopHo-ABMraTenEHbiA annapar

Mouxuka

Crpece, aenpecous

Heratuawoe BosneiicTaue
3MEKTPOMArHUTHOTO M3NyyeHus

H
—

3pere

Puc. 2.2. HeratusHoe B03aeliCTaNe MnEKTPOHHLIX YCTPOTICTE Ha YenoBeka

/I3 MWHWMM3AUUMA BDEAHOTO BO3AEHICTBUR Ha OPTaHA3M uenoBeKa oT anek-
TPOHHLIX YCTPOVICTS HEOGXOAMMO BLIMOAHATS TPEGOBAHR, yKa3aHHSIE HA PUCYH-
ke23.

Pasmewars cuctemHblin 6nok nogansiue
or cebs

MORVTOp XENATeNoHO NOCTABHTS B yron AR
NOrMOWLIGHIR U3y eHWs CTekamM

yCTpoOiiCTE

PaccTonHute OT maa Ao MOHHTOPa —
60-70 cm

MpoBeTpuBarie nomeweHvs

YnpaxHesns Ans mas, KuCTed py

MUHAMU3LUS INEKTPOHHOTO
W3NYHeHMS OT INEKTPOHHIX

PUc. 2.3. TPEB0SaHUA K MAHAMMIALMN INEKTPORHOTO MINYNEHMS
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Kakvie npasyna Texuuku 6e3sonacHocTv npy paote 3a komnbiote- {7 (%)
POM 4 3aLNTHI OT HETATUBHOTO BAUAHNA SNEKTPOKHEIX ycTpOiCTE '8 | (DX

Bbi 3HaeTE?

KaK U3BECTHO, yPOBeHS 37EKTPOMATHATHOTO GOHa 3em/ NpessiwaeT ecre-
CrBeHHbIl ypoBeHs B 200 000 pa3. ITO CTaHOBMTCA PeanbHoi Yrpo3oi Bcemy xw-
BOMY. DMEKTPOMArHUTHOE 3arpA3HeHMe OKPYXalolel Cpeasl MPOUCKOAWT W3-3a
ABTOMOBMALHAIX, MOPTATUEHLIX W PYHHLIX PAAMOCTAHLMI, KOMMLIOTEPHOM 1 Gbi-
TOBO IMEKTPOTEXHUKN U T4 HTOBbI MIBGEXATS WAN MUHUMUSUPOBATL 37EKTPO-
MarHuTHOE M3nyueHie NPy PABOTe C 3NEKTPOHHLIMM YCTPOMCTBEAMM, HEOBXOANMO
cobnionats Textmky GesonacHocTu. MpuBeaem HEKOTOPbIE CNOCOGH 3awuTel OT
HETATVEHOTO BAMAHNA 3AEKTPOHHBIX YCTPOVCTS (a6, 2.1)

Tabnnua 2.1

3nextponmbie yerpoiicrsa

3auura uenosera
of HeratuBHoro B03ARiiCTEMA

KoRanLIMOHEpS, pHHTEpS:,
NIDOEKTOPE, HEOHOBLIE AaMH,
INEKTPONPOBOAKS, MCTOUHMK

6ecnepeBoiiHOro nuTa NS U T4

ECn paccronnvie wewee 1,5 MeTpa, 30ma cuTaeTca
OnacHoi. MoCTapaiiTecs HAXORUTHCA OT HiX Ha Pac-
crosHan Gonee uem 1,5 metpa

Tpu pabore
33 KomnbioTepoM

CamiM Y38 MMEIM REARETCA MECTO CRpasa,
OA YTAOM WK C33M KOMNBIOTEpa

Heckoko komnborepos
B KOMNbOTEpHOM Knacce
nossiwator oBuMii
nexTpowarHUTHSI

on noweweHs

1065 yMEHBLINTS MCTOUHUK NEKTPOMATHATHOT
Ny, HEOBXORAMO:

~ Aenars Ha nepemene BaXHYI0 YBOPKY & KaBuHeTe;
~ Pa3MEULaT KOMNLHOTEDHI 10 NEPUMETPY KaBWHETa,
0CTa8A%9 UEHTD NOMEwEHIA CBOBOAHAIN

~ BLIKTIOUATE KOMTISIOTED 10 OKOHUaHMM PABOTS
~ 3aNPEULALTCA OUMLIATS OT NbLIM U JaTA3HEHNS
nexTpO0BOpyAOBaHMe, HaxoALIeECH

o Hanpsxennen

Tpoueccop renepnpyer
CBY-wanyuenne

Monozoii opravam Gonee noAsepxen BuaMio
€BEPXUACTOTHOTO U3nyuenws. TT03TOMY HEOBXOAMMO
PUAEDXMEATECA ONPEACTEHHOTO BpeMeNH PaBOTE!
33 KOMIbHOTEPOM

CHCTemaTAUECKH BHINONHATS YIpaXHEHHA

AN CHATAA HANDAXEHNA C 1123 U MBIWLLL Tena

a0
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3auura uenosexa

Dnexrpoumie ycrpohicraa ot HeratuBHoro Bo3pelicTana

MoBunshsie ycrpoiicrea 3KCNIEPTHI PEKOMEHAYIOT KOHKDETHbIE Meps
npeaocTopoxHocTA

~ He NPAXUMETE MOBTHBITE TENEGOH K ronose,

a venons308aTs rapHUTYPY (HaywHWKw)

WK TpOMKYI0 CBAL;

~ nepeaasars Gonbuuve 0GbEMS AHHbIX

WK CUOTPETS BUACO NpH XOpOWel BecnposoaHON

conau ycrporicrea;

~ BHIKTIOUaTS TOUK AOCTYNa, KOTAR OHI HE HCNONS-

3y10TCA, Tak KaK yCTPOWCTEO BCE asHO nocsinaet

nrmans

s Gecnposoaroro noaknioueus k VHTepHeTy wnpoko sregpretca Wi-Fi-
cucTema. Onacl i AnA 340pOBLA Yenosexa cetu Wi-Fi? Mccregosanns nokassi-
Bator, uTo ceTn Wi-Fi felicTayloT Ha TOM Xe UaCTOTe, UTO ¥ CBEPXEHICOKOUACTOTHAR
neus (CBY-neus). /lna uenosexa Takan uacrora epeawa. MosTomy Touky AocTyna
K Wi-Fi HyXHO pasmewars He G, uem Ha 1 METp OT MeCTa, rae uenosek Haxo-
AUTCA ANUTENLHOE BPEMA (KPOBATL, CTON, AMBAH, MECTO AN UTP 1 TA).

%! Kakvie MeTogs! 3aUuTsi OT BPeAHOTO BO3AECTEUA 3neKTPOMATHUT-
HOrO WanydenvA NP PaBOTE 32 KOMMIOTEPOM Bbi elle MOXETE

npeanoxmrL?

i

3uanve. Mounmanve

1. PacckaxuTe 0 BPeAHEIX B03AEACTEUAX SNEKTPOMATHATHOTO HINYWEHWA NpH PaBo-
2. Bce 1 3EKTpOHHEIE YCTPOICTEa ARHOT JNEKTPOMATHATHO WayNene?
3. Kaxe OCHOBHbIE NDOBAEMs), CAIAMHSIE C MMEKTPOMATHATHEI H3NyueHHEN,
MOTYT BO3HMKHYTS y uenosexa?
4. Kakite BOIMOXHOCTA CYIECTBYHOT AR MUKUMU3ALIAN SNEXTPOMATHUTHOTO U3y~
werus?
5. MlepeuMCANTE NpUuMHEL BO3AEHCTEAS KOMALIOTEa Ha ODIaHUIM UENOBEKa
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5.2.) PA3PABOTKA A/ITOPUTMA

~Paspabarsigars anropaT pewens PaspaGorka anroputva | Bok-cxeua
sagaun; Anroputigi a3siprey Brox-cei6a
~ ocywecrenats Tpaccuposky anropuva. | Algorithm development | Flowchart

Kakoli 37an cneayer 3a 3ranom pa3paboTku Mogenu? & ()
Yo Takoe anropuTM? =)

Bawm M3BECTHO, UTO ANTOPUTM — 3TO TOUHOE W MOHATHOE NPEANMCAHHUE UCTON-
HUTENHO COBEPILUTE NOCAEAOBATENEHOCTS AGViCTaMIA, HAMPABAGHHAIX Ha pelliekHe
noCTaBneHHoi 3aaaun

Mpy pa3paBoTke ANrOPUTMA HEOGXOAMMO MOMHATL OF Er0 OCHOBHLIX CEOi-
craax

~ NOMATHOCTH A4nA MCTIONHMTENS;

~ AVCKPETHOCTM (MOC/IE0BATENLHOR BBINONHEHME MPOCTHIX WAroB);

~ OnpepeneHHOCTH (4ETKOE, OAHO3HANHOE);

~ PE3YALTATUBHOCTH (pELIEHIE 3334 32 KOHEUHOE YCHO WArOB);

- maccosocTy

AnropuTM pewenns 3agaun paspabatisaetca  obuewm suge. /ins anropur-
MOB CYWeCTayIOT pasbie GOpMSI NPeACTaBneHys:

~ CnoBecHaR (3aMMCH Ha ECTECTBRHHOM F3bIKE);

~ rpaduueckas (1306paxeHNs U3 PaGUUECKX CUMBONOE);

- NICeBAOKOABI (T0NYGOPMANM3OBaHHbIE ONIMCAHWR ANTOPUTMOB Ha YCTOBHOM
anTOpUTMAYECKOM A3bIKE;

~ NPOrPAMMHaR (TEKCTsI Ha A3LIKAX NPOTPAMMAPOBAHUR).

My HaNUCaHM anOpUTMA PeLeHA 334a4M HEOBXOANMO & NEPEYI0 Ouepest
‘oTBeTUTS Ha BOMPOC «Kak?». XOpOLUME peweHns, Kak IPaswo, uMeroT Creayioune
xapaxTepucTak

- npocrora;

- AoxywmenTHpOBaKIe;

~ MOCTpOeHYe MO MOAYALHOMY MpUHLUUNY. 3T O3HAUAeT, uTo MHo6aR uacTs
NPOTPAMMbI MOXET GbiTh MOBTOPHO UCTIOAL30BaHA WM MIMEHEHa;

~ nonesHbie cooBuienws 06 owMBKaX.

10-s001
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Ananuz

6. Mpoananisupyiite AanHsie & KPOCCEOPAS. 3aNMWMTE AnA HAX GYHKLMO
290

~ B suelikax ¢ cumBonom uameruTe wpugT - Symbol. B Gopmyne Gyger oto-
6paxaraca CuMBOA g, 8 Aueiike — 7.

ECTND3= M 3=t F3=ers G~ cevH3=psl3=art 3= cesK3=ers)ugnic0s)

15) BuleauTe MHGOpMaLIMIO O PaBOTe Hag KPOCCROPAOM (pHC. 3.38).

A e e e g

O TErF oA R e e T §

Y

Monogeu, sce sepHo!
X

e e e e e

T Bepwuii oraer

Hesepuii oraer

Pewmre KpoccBOpA.

1

Puc. 3.38. Pesynerarel peuwenus Kpoccaopaa

&)
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Takim 06pa3om, pexae Yem pa3pacoTaT ANTOPUTM, Ml AOMKHS BHINONHATS
3Tan NOCTaHOBKN NPOB/ENS, 3aTeM 3Tan NOCTaHOBKY 3a4auM.

1. 31an nocranoskm 3aaauu

~ c60p MHGOpMaLM O 3asaue;

- popmyauposKa ycrosA 3aaaun;

~ OnpeaeneHve KOHEUHBIX Leneii peweHnA 3aaauu;

~ onpeaenenvie GOPMbI BbAAUM PE3yNLTATOE;

~ onvcanve gakHbIX.

2. AHanw3 u MccnegoBanye 3a4aun, MOAEN.

3. PazpaboTka anropuTia

Mpy paspaGoTke anropUTMa yMeHwe COCTABAATL G/IOK-CXEMbI REARETCA OC-
HOBO/i. Hanpumep, HEOGXOAMMO BLBECTU Ha 3KPaH TABAULLY IHAUEHMiH GyHKLUA
y =2+ 3x - 4, u3mennn x o1 1,40 10 C Warom 1, 1 BHMMCAUTS CYMMY NONYHEHHBIX
3nauenwin

%! CocTasbTe anropuTM U MPOTPaMMy BHIB0Aa TABMML! SHAUEHWIH (TaBynA-
ums) dyHkunn y =x? + 3x - 4, uamensa x o1 1 40 10 ¢ warom 1, v BeIUMC-
e CyMMy nonyUeHHbIX 3HaveHL

‘. Wiar 3a warom

1. Mocranoska npo6nembi. Monb3oeatens BEOAMT 3Haueue X. Heobxo-
AVMO COCTaBUTS ANTOPUTI W NPOTPaMMY B5IB0AA TAGMMLbI 3HaUeHWii dyHKLAN
y = +3x~ 4 u3mensn x 07 140 10 C Warom 1, W BIMMCAUTS CYMMY NONYHEHHBIX
3HaveHnit

2. ®opmanusaum. VCKOAHLIMK A3HHLIMA (apryMeHTauy) 3a5aum REnmOT-
C# 3mauennn X Ha whTepsane [1; 10]. Pesynbraramn GyayT 3HaueHna GyHKuwun
y =X 43X -4 1 CymMa nonyueHHbIX IHaUEHNIA. TaK KaK KOMMHECTBO MOBTOPeHHii
Tea UMKAa U3BECTHO 3apaHEe, TO MOXHO MCMOB30BATS LKA C NapameTpom. Cym-
My 3HaueHWii § Gyaem BLIMMCIATE M0 GopMyne S =5 +y.

3. Cocrasum Gok-cxemy (puc. 5.5).

146






OEBPS/image/2886.jpg
@‘ Cunres

7. J\n% OHmCTKM KpOCcBOpAa Co3AaliTe MaKPOC. Makpoc — asToMaTU3aUMA NosTO-
pArowwxes 3aa4
~ Brigenute oBracrs aueex M11:514
~ BaeauTe GOpMYAY BHANOTVUHO ONMCAHHOMY Bl
~ =EC/M(AM3=agM7=cgF14=cgp)sMonoge, sce sepHobysPewuire KpOCCa0pA)
~ BLINOAWTE YCAOBHOE GOPMATMOBaKWE 0BnacTh sueex M1T:S14.
16) Y6epue ceTxy. /1A 31010 HyXHO y6paTh ranouky  Cetka & rpynne Mokasats
wa ckpaiTs Ha Bknaaxe Bua,
17) Ouncrire kpoccaopa (pue. 3.39):
~ Buigennte oBnacts sueex AT:R14.
~ Haxmwre Ha knasnwy Delete.

g

= 0
O 1 0
H | Pewnre kpoccaopa.
0

Puc. 3.39. Ouncrka kpoccopaa
18) Copaiire KHONKY 419 ABTOMATUMECKO/ OUMCTK KPOCCBOPAR:
~ Cosaiite Makpoc 478 OMMCTKY KPOCCBOPAR. BHINONHUTE KOMaHAY Makpo-
cbi - 3anwce makpoca 13 rpynine Makpoce! exnaakw BuA (puc. 3.40)
osamarts i
e rasmone | ow | st o

Yowwe Q3 B Smm Semm BB

R [Ei—— =
ruatre sy | B ugun, ostera ] Orecosss | 3 paco sdmes e uen
i I i

5 e
7B s |

Puc. 3.40. Ox+o Makpocst

B nosEMBLIENCs OKHE 3anCh MaKPOCa BNUATE VIS MaKpOEa - OuHCTKa,
waxawure OK (puc. 3.41)

86






OEBPS/image/3132.jpg
)

s=svy

Buisony

Buimon s,

Koeu,
Puc. 5.5. Brok-cxema <Tabynsuus»

4. Cocrasum nporpammy pewenus 3agaun.
Koa nporpammer nokasan Ha puc. 5.6.

Fie_Edt_Format Run_Options Window _Help | ppamrat i
Franeuatars Tabmay swavewdi or 1 %0 10 © Baron 1 | [non ke 2 ym 6
=0 fpn x= 3 y= 14
fo x in ange(1, 12): oo x= 4 y= 22
yxexe3 x4 o x= 5 y= 36
princ ("apw x=", X, "y=", 9) o x= 6 y= 50
mpn x= 7 y= 66
princ (voyea swasewdt =%,s) o x= & = 64
mp x= 9 = 108

pm x= 10 y= 126
s suavemsdt = 510
5>

Puc. 5.6. Koa nporpanisl «Tabynauus»

5. Tectuposanme u oTnagKa nporpammi
Te NpasmALHOCTS ee paBoTHL

3anycrute nporpammy. Mposep-
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~ Ha nucte Kpoccaopa seienure obnacrs
Kpocceopaa (D3:K12) # knasnweii Delete
ouncrure 06nacs.

~ BunonwTe koMarAy Makpocs! - OcTaHo-
BUTH 3anMCH 12 TPy MaKpOCh! BKA3AKN
Bup,

Puc. 3.41. Okro 3anvicw maxpoca

Ouenmsanme @

8. KaK HapHCOBTS KHOMIKY Ha JWCTe, UTOB OUMCTHTS KpOCCBOPA?
19) floBassre Ha JleHTy BKA3AKY PaspaboTumk. Metio ®aitn, nyHKT MapameTpet —
BononwurensHo. Mocrassre ranouy PaspaGorami. Haxte kuonky OK (puc. 3.42).

Napanerpei Excel
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3uanve. Monumanue

1. Kakvie CB0/iCTBa HYXHO yuHTHIBATS U COCTABNEHUM AATOPUTIA?

2. Kaxvie GopMbl NeACTaBNEHNA ANTOPUTMA 81 3HaeTe?

3. 410 TaKoe 6n0Kk-Cxema? Mouemy 60K-CXeNa SBAAETCA PAcpOCTpaHeNHOi hop-
MOl npeacTasnenn anropATal

4. KaKux 37an08 HyXHO NDUACPXVBATLCA NP PelleHUN 334017

5. Mouemy npw pa3pacoTe anTOPHTMa OBA3ATELHO NPOBOANTS TPACCUPOBKY?

6. Ha308UTe GOPMLI NPEACTABNEHW ANTOPUTI Y NPHBEAUTE NDAMEDS.

Mpumenenve. Ananus

7. Cocrasste anfopuTi W NPOTpaMMY BHSOAR TABAMU! 3HaueHWii (1aBynauns)
GywKua: y =X =5x-+1, W3mienss X 01 =10 40 10 C Warow 2,  BbUCIATE CYMMY
RORYHEHHbIX 3HaNEHM.

8. Mo 610K-Cxeme, NpeACTaBneHHOf Ha pucyHke 5.7, pewne obpathylo 3aaawy,
onpesennte ycnosve 3asaun. Cocrasse NPOTPaMy, NPOBEAWTE TPACCUPOBKY

8 TpaccupoBoUHON Tabaue.
1(_ Havano )
2/ Beoak /]

3[ sum=(

4

5[ sum=sum-+i

Eims

Her

)

Puc. 5.7. Brok-cema
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20) Hapucyiite KHOMIKY AT OUNCTKU KPOCCBOPAG:
~ UlenkruTe N0 KHORKe (37emeHT ynpaeenis Gopwb), 8nazka PaspaboTumk,
fpynna dnement ynpasnenns, Komaraa Berasurs (puc. 3.43)
~ MepeseauTe KypCop Ha JCT 1 HAXMATE Ha N€BYI0 KHONKY M. Hapucyiite

KHoNKy.
~ B nossvswenca okHe HasHaumTh Makpoc oBbeKTy BuiBepute HyxHsii

Makpoc - Ouncria - OK (pic. 3.44)
~ BLIBeNNTE KHOMKY 1 U3MEHATE HAANNCS Ha Hel

& cooic
7 anpoa
P
xoncrpycropa 8 OTo6t
InemenTsi ynpasnenus Gopmbl
afirgme
] A« & abl CHCH
‘Inewenrst ActiveX
= fFEE Y
SeA@RR
Puc. 3.43. Snementsl Puc. 3.44. Haznauerve
ynpasnenvn makpoca

21) CoxpanuTe AOKyMEHT: KOMarA2 COXPAHMTS KaK... 43 MeHi0 Gain
22) PaccmoTpiuTe npuMep roT080r0 KpOCCEOPAa (pUC. 3.45).

0

Ouncrre

O J 0 | kpoccaopa
Pelunte KPOCCBOPA.

Puc. 3.45. forosit kpoccaops

23) Ouennre kpoccsopa,
24) PexomenayiiTe KpOCCBOPA CBONM OAHOKIACCHUKAM.
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Cumres. Ouenusanue

9. flaHo uenoe uMCO . BeiBeaTe BCe KS3APAT! HATYPANHEIX UCen, HE NPEsoC-
Xoasuve n, 8 NOPAAKE BO3PACTaHUA. Peanyiite 3a4ady, NPUMEHSS CIOBECHHI
anropaTu. TlpoBeAuTe TPACCUPOBKY NOTPaMILL

10. [laHo uenoe MCHO He MeHbie 2. BuiBEAATE €10 HaUMEHbWMI HaTypanbHbii
AenuTens, oTMLKBIR OF 1. CoCTaBbTe 610K-CHeMy ¥ NPOTPaMMY PeweHNA 38831
Mposeaure TpaccupoBKy Nporpams

Cocrasnenme anropuioB pelienis 33434 ~ 310 paoTa TBOpueckas. Her yHnaep-
cansHoro cnocoBa, No3sonsIowero Be3 CoBOro TPyAa COCTABATS MoBbie anro-
punis

OCHOBHO/ b0 MPOTPAMMUMPOBAHIA ABARETCA NOCTPOSHHE HAZEXHON, nerko
UUTAEMOT U MOBMGULLADYEMOli NOTPaMM, Pewalowel NOCTaBAeHHYIO 3aavy.
{19 31070 NPOTPaNIMa AONXHE UMETS Bonee NPOCTYHO CTPYKTYPY.

PaCcMOTPAM OCHOBHBIE METOAb M TEXHOAOTAN Pa3PABOTK ANTOPUTMOB M NPO-
rpauu.

CTpYKTYpHOE NPOTPaMMMPOBaHME — METOA CO3AAHAA NIPOCTHIX, MOHATHAIX U N€TKO
HUTaEMBIX NPOTDANM.

TpoLeAyPHOE NPOTPaMMUPOBaHME — METOA NIOCTPOEHHA NPOTPENILI KaK COBO-
KYHOCTU £€ YHKLMOHANLHEX JACTER: NPOLIEAYD AN GyHKLMI

MogybHoe nporpamMupoBaHme — OpraHH3aLus NPOTPaMMS & SHAe COBOKYN-
HOCTI He3aBuCMbIX UaCTeli (MOAYNEH) CO CTPOTMM NOPAAKOM WX B3auMOAeH-
cran

OBbeKTHO OpMEHTWPOBAHHOE NPOTPAMMMPOBAHME — WETOA NPOTPaMMIPOBa-
HUA, OCHOBAHHBIA Ha YCNOJb308aHWN & NIPOTPAMNE COBOKYHOCTH OBHEKTOB, Kax-
A6/ U3 KOTODIX COAEPXUT HEKOTOPSIE A3HHEIE 1 METORS! X 0BPaBOTKM
Tlepeumcrentisie METORH PEANH3YIOT OAHY W3 BOSMOXHSIX TEXHONOMIE COBpEMEH-
HOTO NPOTPaMMUPOBAHAA: HHCXOARILYHO Y1 BOCKOARILYHO.

HUCXoAAlee NPOEKTUPOBAME — TEXHONOA Pa3PABOTKI NPOTPaNM, NpW KOTO-
POVt Ha KaXAOM Ware NPOEKTHPOBAHWS 38/121a PasBUBALTCA Ha Goee MenKue oA~
3apaun.

BoCXoAsilee NPOEKTMPOBAHWE — TEXHONOTA Pa3PABOTKA POTPaMM, MK KOTO-
POVt CHauana NPOEKTHPYIOTCS W OTAGXWBAIOTCH MOANPOTPAMMS! AT BHINOMHEHAS
NIPOCTHIX ONEPALIMEA, NOCAE UETD OHI CBRILIBAIOTCA B EANHYHO NPOTPAMMY.
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WHcrpyment Kamepa unu kak nepesephyTe
TeKcr B sueiike?

VIKCTpyMenT Kamepa 10 ywon|aH##o HEAOCTyNen 80 Bcex sepcusx Excel. Paccmorpunt
2710pATH 112043 Kamepbi Ha MMaHen 6bICTPOro AOCTYNa B 31EKTPOHHOM T26/LE
Excel (sepcun nocne 2003)

BriGepure Hactpoiika namenw 6bicTpOro AOCTYNa 13 KoMaHAb Bee KOMaHAL! —
Kawepa - fo6asmrs - OK

BhigeNUTE AUEiKy C AaHHBIMH, KOTODYHO HEOBXOAMMO CKONMpOBaTS. 1eBoil KON~
KOW MbILUU KAMKHUTE Ha 3HAUOK MHCTDYMeNTa Kamepa. MOSBUTC OKaHTOBKa
BLIRENEHHOM AUETHKY, TO ECTh AUeliKa CTaHET aKTVBHOM KaK NP OBLIYHOM KONMPO-
Ban

11€B0i KHOMKOV MU YKEXWTE MECTO Ha ACTE, KyAa HEOBXOBUMO BCTABHTS CHAMOK.
‘CHUMOK aBTOMATUNECKW BCTaBARETCA B seliky. MepesepriTe ero Ha 180 rpagycos
(puc. 3.46).

Mup EXCEL. |

Cmaew

Puc. 3.46. Mosopor prcykka

C NORYUMBLIAMCA CHAMKOM MOXHO PABOTAT KaKk C OBSI4HEIM PUCYHKOM, BHEADEH-
HbiM Ha MCT. MOXHO W3MEHSTS €10 pasmepsi, CsoiicTea, Gopwy, yCTanasiusars
PO3PAHOCTS, PaMK 1 T4

To3KCNepuMEHTUpyiiTe. MOXHO 1 OAHOBDEMEHHO «{OTOTPAGHPOBATE» HECKONSKO
SUEEK/AMANEIOHOB UM HECMEXHBIE AMANAIOHSIT
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Npumenenue

6. MpueHITe U3yueHHbI MATEPHaN B KOHKPETHBIX YCNOBNSX, COBAMHMTE TEOPHIO
w npakuky. Co3aaiire npesentauio.

L1 meopemuKo: V13y<uTe BAMSHAE HeraTHEHsIX aKTOPOS Ha 340p0BLE HenoBexa.
Ha Craifaax WHOOPMALIO MOXHO NPEACTaBUTS & M10BOI GOPME: B Buae Ta6MML
PHCYHKOB, BUAEO 11 T4, B OTHETE NPEACTABUTS KaK MUMHMMYM IECTS HETaTABHSIX Gak-
TODOB, BAAOLIAX Ha 340POBLE UeNoBEKa.

A npaxmukos: VsyuuTe CnocoBi NpoAGKTAKM 3a607eBanu, Bi3biBaEMbIX
Bpeansivm dakTOpanu. Ha Craiaax WHOOPMALMIO MOXHO NEACTABATS B M0G0/
POpME: 8 Bae TABMULL PUCYHKOB, BWAEO U T4 B OTUETE NPEACTABMTS KaK MAHUMYM
wects 3a607eBaHwIi 1 WX NPOQUABKTIKY.

Ananuz

7. Miposegute coumonoruueckwii OMPOc no Bonpocam 13 Tabauysi 22. Mo wioram
onpoca coctasste AwarpaMy B SMEKTPOHHOT TabnuLe Excel. Mpoananusnpyiite
A@HHBIE Y COCTaBSTE KpATKWA OTueT.

Tabnuua 2.2

Orsen

Ne Bonpoce!
Aa | Her [VMnoraa

7| Cuoxer an wenosex oBoiucs Ges komnsiotepal

2 | Aaet nu koMNkoTep 37EKTPOMATHTHOE Wanyueme?

3 |Moxer an Komn=ioTep BAWATE Ha yXyAWEHUE 3perns,
NaMATA, NCAXAKI 1 TAZ

4 |Moxto i 3a komnsiotepom paborars 6es nepepeisa

BO3MOXHO 1 OTPaANTS Ce6A OT 31EKTPOMATHITHOTO
Wanyuena NP paBoTe 3a KoMNLIOTEPOMT

6 | /enaete nn s GUIKyASTMARY TKA WA AURaMECKIE
Nay3s 80 Bpew PaBOTH 32 KOMNSHOTEPOMT

7 |Cobatonacte nu sbi Texsnky GesonacocTn npw paso-
e C 3nexTpOHHEIMM yCTORCTBAMM?
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%

36

Cumres

8. Hanuwwre 3cce «KomnkioTep — ApyT MOV, Bpar Moii». B 3cce AOAXHa BhiTh HO-
Buska.

PeKoMeHAaUMM A1R BHINONHEHNA AOMALIHErO 324
ce — NMTEPATYDHHIA XAHD, NPO3AUMECKOR COMMHENME HEBONSWOMD OBbeMa
1 C80BoAHOM KOMNOIMLAN.

Ouennsanme

9. CucremaTwaupyiiTe W3ysenHbii Matepuan. CocrasbTe PeKOMEHAAUMA ATR 3¢-
GEKTVBHOI 3AUATEI 310DOBLA OT SNEKTPOMATHTHOTO U3NYHEHWS INEXTDOHHSIX
YCTPOVCTS. f119 NpEACTaBAEHUS HHGOPMALIMA NPAMEHTE AHAOTPAGUKY.

Horpaduka - 570 CNOCOS N0AaHM MHGOPMALIM, AGHHSIX 1 3HAHWTE € NOMOLISIO
FpagUUEKOro 30BpaXeHUs
MOXHO BOCNIONL30BATLCA OAGIH-CEPBACANM AN COIAAHMS MHBOTDAGUKN MW Ha-
pucosars Ha Gyware.

OHnalii-Cepeucel AN UKOHOTPaGHKW

~ Piktochart com;

~ aselly;

- Creately.com;

~Infogr.am

LlononHuTensHble yCTPOICTEa, NOAKTIOUEHHSIE K KOMNSIOTEDY, TAKKE HCYT onac-
HOCTS 419 330p0BLA. UTOBH! 32UATHTS CeB3 OT UX BpEAa, COBMIOARITE Mepsi Ge30-
NacHOCT, NpueaeHHble HitKe

HayuwhWKm, GecnpoBoAHbIE rapHUTYPbI PEACTABSHOT ONACHOCTE, NOTOMY 41O
BCerAa HAREBAIOTCA Ha r070BY.

KOMOHKM CO34310T BOKDYT CE63 GOABLIOE NEXTPOMATHUTHOE NO7e. OT HAX HyKHO
HaXOBUTECA Ha PACCTOAHUM He MeHee SO CaHTUMETPOS.

MpOCTOl AOMWHi IPUHTEP ACDXHTE Ha PACCTOAHAY 50 CaHTAMETPOE.

MarHuTisle 11013 POYTEOB, MOACMOB, MApWIPYTUIATOPOB NPOCTADAIOTCA BOKPYT
Ha MHOMO MeTpOB. PacnonaraiiTe W Ha PAcCTORHUM He Mewee 35 CaHTAMETpOB
or cebs.
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2.2.) BE3OMACHOCTb B CETU

Cobatogars npasuna Besonackocts

obecnevenw Gesonac- & cetn

HoCTU nos3osaTens e

& ceTu (MowenHue- Cham

ct80 1 arpeccun KuBepbynnnr

& Vireprere). Toonnukr
Axxaynt
VgopuaLiontas
6esonackocts
Bparamaysp
BotHersi DoS
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Security in
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Phishing
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Trolling
Account
Information
security

Firewall

Dos Botnets
Distributed
Denial of Service

Kakve AOCTOMHCTBA W HepocTaTku WHTepHeTa BbI Moxere %}?
(®w)

Pa3suTie CPEACTS UHGOPMAMOHHLIX KOMMYHUKALWii MPUBENO K BO3HUKHO-
BeHMI0 yTPO3 UHPOPMAUNOHHO Ge30nacHOCTH.

MopmaumonHan 6e30nacHocTs — 370 CoXpaHeHve 1 3auTa uH- !
HOPMaLVM, B TOM UMCTIE CUCTEMBI M OBOPYAOBAHIA, KOTOpbIe NpeaHasHave- £
HbI A7 MPUMEHEHIA, COXPAHEHUA 1 NepeAaUM 37O MHOOPMALIMA

K yrpo3am iHQOPMALMOHHOI M KOMMBHOTEPHOI 6E30MACHOCTH OTHOCATCA CO-
66iTHA, NPOLECCHI MW AGVICTBUR, KOTOPBIE MOTYT HAHECTH YILeP6 MHGOPMAUMOH-

HBIM W KOMTIBIOTEPHBIM CUCTEMAM

Ha pucyHKe 2.4 1I0Ka3aHO, Ha KaKue OCHOBHbIE MIOATPYIME! MOXHO PasaenuTt

YrpO38i MHGOPMALWMOHHOI Ge3onacHoCTU.

BpeaoHoCHbIe NPorpammbl, GoTHeT! DoS u DDOS-aTaky A8ARI0TCA OCHOBS-
HBIMU TEXHWHECKAMU YTPO3aM. OHW MOTYT IPUUMHUTL Yeps KoMMsIoTepy, Cep-

8epy UM KOMNBIOTEpHOT ceTi.

UacTo BpeOHOCHEIE NPOTPaM Ml PACTPOCTPAHFIOTCA Uepes paiinsi wau ccuin-
Ki, NPUCAaHHbIE M0 31EKTPOHHOM NOUTE, NPU CKauNBaHuM Gaiinos w3 UkTepHeta,

Wepes ChewmHbIe HOCUTENM C MHGOpMALMe

&7
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HeenaTenbHbit KOHTEHT
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Puc. 2.4, Yrpo3s! MHGOPMALMOHHOT BesonacHocTh

KaKk CKpbIBaloTcA BPEAOHOCHbIE MPOTPaMMBI? OH MOTYT GbiTb CrpATaHS!
B BUze 3BYKOBLIX WM TPAGUUECKMX COOBILEHMT, CCITOK, KOTOPHIE MOTYT MOABMTS-
CA B0 BCMALIBAIOWUX OKHAX, B PEKNAMHBIX OBLAB/IEHNAX Pa3nmuHbix caiiTos. K spe-
/AOHOCHBIM NPOTPAMMaM OTHOCATCA BUPYCh, YEPBM, TPOAHCKME MPOTPAMME.

BoTHeT (aHr. botnet) - 3TO KOMNBIOTEPHAR CeTs, COCTOALIAR W3 HEKOTOPOTO
KonuuecTea x0CToB ¢ 60Tam. BT - 370 ETOHOMHOE MPOTPaMMHOE obecnederiue,
KOTOpO MOXET COCTORT, W3 BUPYCOB, 6PaHAMAY3POS, NPOTPAMM A7 YAANEHHOTO
YMPaB/ieHys KOMMLIOTEPOM, A TaKXe UHCTPYMEHTOB A7 CKPBITWA OT OnepauyoH-
Hoih cucTembi

BPaHAMAaysp — 370 NPOTPAMMHO-aNNaPaTHLIA KOMMMEKC, KOKTPOAMPYIO-
LWt CeTeBbIe NaKeTb WM YCTaHOBMEHHBIE NPOTPaMMBI. TPAMEHAETCH ATA 3auTs!
CUCTeMbi OT KOMLHOTEpHLIX aTaK.

DOS-araKoii Ha3bBaeTCH aTaka Ha Be6-CEPBEP WM APYTYIO KOMMLIOTEPHYIO
cucTemy Ana BbIB0Aa ee U3 CTPOR. pH 3TOM CO3AAIOTCA YCAOBMA, 3aTPYAHAIOWNE
A0CTYn nonb30BaTenedi K CaiTy.

OpHOBpeMenHYI0 aTaky C GOBWOND KOMMMECTED KOMMLIOTEPOR HA3bIBaIOT
DDos (Distributed Denial of Service), T.e. pacnpesenesHoii atakoii Ha oTka3 & 06-
cayxusann.

UTO6e1 M3GEXTH ONACHOCTH, KOTOPLIE MOACTEPEraloT nob3oBaTenei & cet
VIHTEpHET, HEOGXOAUMO HE TONLKO 3HATS CMELANLHYIO TEPMIHOROTMIO PAZANY-
HbiX BWA0B YTPO3 (PYC. 2.5), HO U U3GEraTs HeXenaTenbHbI KOHTEHT (M306paxe-
HUA, BUAEO, ayAVO, TEKCTHI), JANPEILEHHBIi 3AKOHOAATENLCTEOM
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PHc. 2.5. ChewansHsle Tepuirsl yrpo3
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3apanme Ans npoekTHON paBoTsi
MNpoexr 3

Cospgaiire Tabuuy o Tewme «CraTuTAuECKYe AaHHbIE N0 OBAACTAM Pecny6ankM
Kasaxcraw» 1 npoananaupyiiTe ee. Ha 0CHOBE CTAaTUCTAYECKIX AaHHbIX COCTaBbTE
KpaTkiih OTuer. (OTUeT - 3TO COOBLIEHME WAU AOKYMEHT, KOTOPLIA NpedoCTaBseT
MHGOPMALMIO 1 ONNCHIBAET CYTh UCCAEAOBAHMA NPUMEHNTENLHO K ONPeAENeHHO
CUTYaUyM. OTUET OCHOBLIBAETCA Ha NPUBACUEHNM AOKYMEHTA/IHBIX AaHHBIX.)

TpeGosanua k opopmaenuio npoexta

1. Micnons3yiite AnA 06paGOTKM NHGOPMaLUM 3NEKTPOHHyIO TaB Ly Microsoft
Excel

2. Cospaiite Tabnuuy, & KOTOPOJi OTOGpPaIWTE CTATMCTUMECKUE AaHHBIE
0 UMCHEHHOCTU HaCeneHws, NpoxXVEatoutero & ofnacTax Kasaxcrana (kasaxu, pyc-
CKMe v ApyTUe HauMOHanLHOCTH).

3. BCTassTe COOTBETCTRYHOWME PUCYHKM MHOAEIH B HALMOHANBHBIX KOCTIOMAX.

4. 3agaiiTe Tabnuie paznnuHOe OHOPMAEHHE.

5. OTOGpa3uTe AaHHbIE Ha Pa3AMuHLIX TUNAX AMarpamu. 3agaiiTe Auarpamme
38r0/108OK, Ha3BAHA OCEH, NOAMNCH AAHHBIX

6. flo6asbTe kpaTkwii oTueT.

[BononnuTensHbie 33AaHMA K TPETbEMY Pasaeny

1. Pewwre & 3neKTpoHHOW Tabnuue Excel keagpatHsie ypasHeHws: y = X7

y=2+ 1y =x+x+1(puc. 3.47). Tlpw 3TOM IHaUEHNA X MEHSIOTCH B MHTEpBANe
07=5 210 5. TloCTpOjiTe B 0O/ KOOPAWHATHOI NAOCKOCT TPW rpadMKa dyHKYMN.

x y=x y=x+1 yexexed
B 5 26 21
2 6 17 13
) 9 10 7
= ) 5 3
= T 2 ]
0 0 1 1
i i 2 3
2 ) 5 7
3 9 10 13
4 16 17 21
5 25 26 31

Puc. 3.47. Ksagpathsie ypasHenis
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2. Yncna OuBomauum — 3T0 PRA UNCen, & KOTOPOM KaXaoe MocreAyiouiee
4MCn0 pasHO Cymme AByx npeasiayuux: 1,1,2,3,5,8, 13 u T4,

®opmyna:
F0=1

Fi=1

F2=F1+F0=1+1=2
F3=F+Fl=2+1=3
Fa=F3+F2 5
FS=F4+F3=5+3=8

Fn=Fn-1+Fn-2

B 31exTpOKHOIi TanuLie Excel nposeauTe pacueT AeCATA uncen OuBOHauUM,
Nocrpoiite 48a Tina AMarpamm: MCTorpamMy 1 rPagwK C Mapkepamu. CpaskuTe
ux. Kakoit T4n AMarpamel nyuuwe OTpaxaer nocneAoBaTeNbHOCT, uncen Gubo-
Hauun?

3. Cocrasbte & 3nexTpoHHOi TaGnuye Excel Xypan knacca no wHpopmaTh-
Ke 33 0y UeTBEpTH, 8 KOTOPOM BhIBeAeHs! Gannsl oT 1 40 10. [juanazon Gan-
7108 A3H B AECATMUHOI CHCTEME OUEHUBAHWA: ECTM KOMMUECTEO 6A/OB MeHble
5,70 BLIBOAWTCH OUEHKa «2», OT 5-6 62717108 - OUEHKa «3», OT 7-8 — OueHKa «d»,
0T 9-10 - OueHka «5». /1 BLIEOA OLUEHOK UCMOAL3YITE BOKEHHYIO QyHK-
unto EC/IN. Ycranoswte 417 AaHHbIX: GOPMAT AGHHBIX — YMCIOBOH BopMAT —
obuyuin

4. Ha craike A8yx kowTuHenToB Esponsi u Asu pacnionoxena PecnyGauka
Kasaxcraw. Kasaxcran 3aHAMaeT nowaas, pasHyio 27249 THICRMAM KSaAPATHEIX
KUnOMETPOB (TbiC. Kw?). TIPOTAXEHHOCTS ero TepPUTOPUM C 3aNaa Ha BOCTOK
npessiwaer 3000 km, C tora Ha cesep — 1700 km. Ka3axcran rpaHmuuT Ha cesepe
c Pocceit — 6467 ku, Ha BocToke ¢ Kutaem — 1460 Kk, Ha tore ¢ Keipraiscra-
HOM ~ 980 km, Y3BexwcraHom — 2300 ki u TypKumemcranom — 380 km, Ha 3ana-
e omeisaeTca Kacuiickinm mopem. OBILan MPOTAXEHHOCTS rpanuy — 12 187 ku.
3anonwute npeACTasneHHsie AanHbie (e3Thl C caita KowmuTeTa uHAYCTPMM Ty
pu3Ma MunyucTepcTea TypusMa n cnopra Pecny6nukia Kasaxcrak)  31eKTpoHHOM
Ta6nuue Excel. Mocuwraiire rpamnuei Kasaxcraa no Kacnwio & kunomerpax
KaKyto AMarpamuy o 3Tum 4aHHLIM nyuue nOCTpOUTS?
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Tectoseie 3aganua k pasgeny Il

Bapuant 1

1. Ta6nuunsie npoyeccopsi - 31o:

A) MPUKAGAHbIE NPOTPAMMBI, NPEAHA3HAUEHHBIE ANA PABOTSI C 1EKTPOHHLIMH
Ta6nuuamm;

B) Np/IK/agHsIe MPOTpaMMbi, MPEAHAIHAUEHHIE 417 PABOTLI C 6a3aMM AaHHSIX;

C) NpUKAaAHLIE MPOTPaMMbI, MpeAHasHAYEHHSIE ATA PABOTHI C TEKCTOM;

D) 1a6nuusi 8 Word.

2. B aueiie D7 3anucana popmyna (C3+C5)/D6. Kak oHa uamenntca npu
nepeHoce 3T0ii popmynbi & Aueiiky E8?

A) (C3+C5)/D6

B) (C3+CS)/E6

) (D4+DB)/ET.

D) (C4+C6)/D7.

3. CeacTauem npuHLMna a6COMOTHOM AAPECALMM ABARETCA NPABUO:

A) DY nlepemetienyn GOy B ADYTYIO AueiiKy JAPECA AHEEK HE U3MEHRIOTCH;

B) NPy nepeweLiena GOpMYy/Ibi & APYTYH0 AUViKY UIMEHAETCA TOALKO HOMED
CTpoKku 8 agpecax sueex;

C) Ny nepewmewenu GopMyNLI B APYTYIO AUENIKY M3MEHAIOTCA agpeca Aueex
(Homep cTpokw  Gykea CTon6ua);

D) npw nepemeljenun GOpMy/i B APYTYI0 AeiiKy N3MEHAETCA TONLKO MM
cron6ua (6ykea) & aapecax Aueex.

4. Aana snextponnas Ta6nua:

4 A | 8 c
ot : g e—
5 3 ;
i : n

B sueitky D2 sBeaena popmyna (A1+*$BS2C$1) v nepemeusena & aveit-
Ky D3. Kakoe 3HaueHve nonswTca  aueiike D3?

A)o.

B)21

010

D) 20.
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5. ®parment un 60K Ta6aMLb - 3T0:

A) uacts crpokw;

B) uacts cronbua;

) nio6as ee npAMOyrONLHaR HaCTL;
D) Aueiika.

6. DOpMa rPAUUECKOTO NPEACTABNCHIA YMCTIOBBIX SHAUEHUT, NO3BONAIO-
14aR O6NErUMTS BOCIPUATE M MHTEPNPETALMIO HNCAOBbIX AAHHBIX, HAIIBAETCH:

A) ueprexom;

B) kaproi;

©) 6rok-cxemoi;
D) auarpammoii

7. Tpaduk dyHKyuM MOXHO co3aats B Excel ¢ nomouyb:
A) Crpoxu dopuyn;

B) Macrepa Qyskunii;

©) Macrepa WaGowos;

D) Macrepa fluarpamm.

8. Auarpamma - 310:

A) kapra mectHoCTh;

B) OpMa rpaduueckoro NPeACTaB/enmn YMCIOBLIX 3HAUEHN, KOTOPaR Mo~
3BONRET O6NErUNTL MHTEPTIPETAUMIO YNCAOBLIX ATHHBIX;

©) kpacuso opopmnentas Tabamua;

D) 06eiuHi rpaguik

9. Kpyrosan amarpamma - 370 gwarpamma:

A) KoTOpas NpeacTaseHa B BuAe Kpyra, PaBUTOrO Ha CEKTOPI, 1 B KOTOPOik
AONYCKAETCH TONLKO OAMH PAA AGHHSIX;

B) & KOTOPOI1 OTAE/LHLIE PAALI AGHHbIX NPEACTABNEHb B BWAE 3AKPALIEHHIX
pasHbiMy yseTamy obnactel;

C) B KOTOPO MCTIO3YETCA CUCTEMa KOOPAVHAT C TPEMS KOOPAWHATHAIMM OCAMN,
4TO NO3BOARET NONYMTS SOHEKT NPOCTPAHCTBEHHOTO NPEACTABNEHYS PAAOS ATHHIX

D) & KOTOpOI OTA@/LHBIE 3HAUEHA NPEACTABNEHbI TOUKAMM B AEKAPTOBOV
cucreme koopawHar.

10. Ha ocHose uero crpouTca n06an Anarpamma?

A) Kuwra Excel
B) Mpadwueckwii daiin.

93






OEBPS/image/2913.jpg
©) Texcroseii daiin
D) flakHeie Tabmub

11. Mpy nocTpoeHNY AMarpammbi ona nonyumnack nycroii. Mouewmy 310
npomsowno?

A) He XBaTino onepaTusHoii namsTa. CAeAyeT 3aKpLITs HEHyXHYIO NPOTpamy.
B) BuiGpan HesepHbIli nyTs ANarpamms.

©) He Bbigenen 610K siueek c AaHHbIMM.

D) [luarpamma He NOMEIaeTch Ha KPaKe, Tak Kak CMUIKOM 607buas,

12. ABCONIOTHBIE CCINKY — 3TO TAKME CCHIAKM, KOTOPBIE NPW KONMPOBa-
UM OpMYNI U3 OAHO AueliKA B APYryI0:

A) MEHRIOTCA, €CAI TONLKO 3TW AUk PACTONOXEHSI PAAOM;
B) He mewsoTCH;
C) MEHSIOTCA, NPMUENM CCLITKY B HOBOI GOPMy/IE MMEIOT TaKoe e B3auMHOe
pacnionoxenve Aueex, yuacTayiowx 8 GOpMyne, Kak u & GopMyne-opuruHane;
D) He konupyioTcs.

13. B aueiike F6 3anucana Gopmyna =MUH(B2:D5). 31y popmyny ckonu-
PoBanM & Aueitky G6. YkauTe GOpMyny, KOTOPaR 3ANMWIETCA B AUeiKy G6.

A) =MUH(C2:D5)

B) =MVIH(C2E5)

©) =MUH(E2FS)

D) =MVH(B2:D5).

14. B sueiikax 3anwcaubi uucna: 8 A1-5,8 A2 - 5,8 A3 - 5,8 Ad -5,
5B1-100, & B2 - 1000, & B3 - 10000, 5 C1 - 5000. B Aueiixe AG 3anmucana
popmyna =MMH(A1:B2)+SC$1. Kakoi# pesynbrar & neit Gyaer?

A) 5120
B) 1120,
©) 5005.
D) 5000,

15. B sueiikax 3anwcaubi uucna: 8 A1-5,8 A2 - 5,8 A3 - 5,8 Ad - 5,
5 B1 - 100, 8 B2 - 1000, 5 B3 -~ 10000. B Aueiike A6 3anucana popmyna
YMM(A1:B2). Kaoii pesynsrar s neit 6yaer?
A) 1020,
B) 1110.
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TOAPOCTKY /IETKO MHTETPUPYIOTCH B MYUP UHTEPHET-TEXHONOTMTA. Ho OHM yA3-
BAMBI K BUPTYabHON ArPeCCAU CBEPCTHAKOB, UaLLIE IOABEPTaOTCA KPAXE AMUHBLIX
AAHHLIX, B3N0My aKKAYHTOB, ATPECCMN 1 APYTMM BILAAM MOWLIEHHMYECTER.

AKKAyHT ~ yUeTHaR 3anUCh MOMLIOBATEN, TO ECTH HABOP MMUHLIX AAHHLIX
XPaHAWVXCA Ha KAKOM-NMBO CaliTe WAW MHTEpHET-CepBiCe. YueTHas 3anucs Aana-
ETCH KOHGMACHUMANLHO MHBOPMALMEN (CEKPETHOT) U He MOATEXWT Ornacke.
AKKayHT HEOBXOAUM 4717 OBILEHIA B COLMANLHAIX CETAX, NPY OBYUeHMM C NOMO-
Ljbt0 ANCTAHUNOHHBIX OBPA30BATENLHSIX TEXHONOMYA, B CETEBbIX KOMMbIOTEPHBIX
rpax u 4,

! 1. He cooBialiTe NApOAM OT CBOWX MEPCOHATbHBIX CTPAHULY W 3nEKT-
T’ ponmoii noutu.
2. Mpnaymsisaiite CloxHsie NaPOA, BXAIOUIOUME KOMGMHaLMM GyK
U 4np. He ucnonbayiire 8 Kauecrae naponn Aary U roa poXAeHMR
3. MpuaywbisaiiTe pasHbie TOTUHLI U NAPO AR CBOETi S1eKTPOHHOT oY~
Thi, AKKAYHTOB B COLIMAMLHBIX CETAX M PEFUCTPALMIN Ha Pa3AMUHLIX CaifTax
O M TOT € N3POAL MO3BOT MOLIEHHMKaM B37OMATS 1 APYTUE BaLLM
NlepCoHabHbie CTpaHML
4. 3aKpoliTe CBOJi AKKayHT, €CAM UCNOTB30BAN 4yXOii KOMMSIOTEP ATA
ax04a & Hero.
5. Mlpw 83710me aKKayHTa CueHvTe Naposs.

UTO6bI CBECTA ONACHOCTL MONAAGHUA B HEMPUATHLIE CUTYALMM K MUHWMY-
My, Kaxgbiii MONb308aTENs AOMKEH 3HATH U COBMOAATS NPaBWAA Ge30NACHOCTA
& ViutepHere. Ha pucyHke 2.6 NpUBeA€HE! HEKOTOPbIE NPaByAa noBeAeH#s 80 Be-
MUDHOM MHGOPMALMOHHOI CeTH.

/’1\ He ykaaiBaiiTe CBOIO NusHylo WHOpMaLIMIo: anpec,
\j TENemoH, MECTO XUTENbCTBA, HOMEP LIKOMb! M 1,1,

/ " OcropowHo nybrivkyiiTe nnHbie otorpadiny.
2 | He suiknansisaiTe chotorpacun dykux noaei 6ea ux
N2 e

7~
(. 3\, He 8cst ukchopmauns & MIKTepHeTe A0CTOBEpHAR, NO3TOMY
L3 L_we nosepaiite Heawaxomsim oz

/4\/He FIEPEXOATE 110 COMHUTESIbHYIM CCLINKAM, HANPAMED, OBewIa-
(A L s evrpsuin. He noceuanre cowwuensie cairst
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a8 6»\ XL NoAyMaiiTe, NPEKNE UM BCTPESaTHO B PEanbHoi KUsHH
(8 e monenu, ¢ xoropsivm mossaxomanuce a Viteprere

/7 " TounuTe. 4T0 & BUPTYNLHOM WUpe ASCTBYIOT Te Xe Npasina
(7 _amrera, o w s pearawot xrann

m He otnpasnsiite CMC, 4T06b! MORYIUTL KaKyIO-IMBO YoRyry Wk
{ smrpars npus

N e NI PO

(" Y Obpauaitrece sa coretou « aspocnm npw waneite
(9 | nomospesan unm counernn

Puc. 2.6. Mpasuna nosepenus & cetn Wnteprer

My paGoTe ¢ 37EKTPOHHOI NOUTOM HEOBXOANMO CoBMIOAAT Npasuna Ge3-
onacHoii paGoTsl, npuseaesHsie 8 Tabuue 2.3.

Ta6nuua 2.3

e Tpasuno Gesonacocri

| 3axpeisaiire ok se6-6paysepa nocre oxoHuanMA paboTel & GMGAVOTEKaX,
nrepHeT-kade u T

3 | He nonusyiirecs >1eKTpoRHOR NONTON AAR NEPECHITKN KOHQUASHLMANSHOR
rbopmaum
3| Apxueupyiite KOppeCnOHAEHILMIO, ECTA OHa AN0BOTO Copepans

4| TWCewa MOy BaiT BOCCTaNOBAerel, TaK KaK OFiM TORRNM XPaRATCA B apXUBHEIX
nanKax Ka yAanenHeIX cepaepax

5 | He omxprisaiite nucoMa C Hassanien Tewsl TN «HaCIEACTB0%, «BHMTPHIL
& norepero 1 1.0

6| Bupycamu moxHo 3apasnTsca ¢ aApecos Apysel, ecnn ux KomnbroTep 3apaxen
7| Cnam-cooBusenna noweusaiire s ueprai cucox

8 | Barouute cnam-guasTp.

o | TIOnsayiTecs aHVBApYCHLIMMA NOTPAMMaNI C BOSMOXHOCTLI CKaHUpOBaHIA
80X EHWT INEXTPOHHOM NOUTHI

10| Mpuwensiite croxwsie Byksenno-unpposbie naponn
11| Wpyiite saum camie saxHble coobuenns
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VIHTEpHET ~ 370 4acTs Haleli Xy3Hu. B BUPTYa/bHOM XV3HA Bbi HE AOTKHS!

BECTU CEGR MAOXO: PY6WTL, NIPOABNATL ArPeCcMio B AAPEC APYTUX MHOAEH, HeleH-
3ypHO BbIpaXaTLCR. OleHb BaXHO COBMIOAATS NPABMAA BEXAMBOCTH NPH OBuye-

1. ECM KT0-T0 NpORBARET arpeccuio @ Baw aapec, He oTaevaiire rpy6OCTBI0
o Ha rpy6ocTs.
2. He abiknasizaie & VIHTEpHET UHGOPMALVIO, OCKOPBARIOLLYO W yHIXa-

10LU1y10 JOCTOMHCTBO APYryX MHoAeii.
3. PerucTpupyAcs Ha caiiTax 1 Gopymax, 06A3aTeNLHO O3HAKOMBTECh C Mpa-

Bunami 0Bl
4. 1irpan B OHAGIH-WTH, yBAXATENLHO OTHOCATECH K APYTUM yNaCTHMKAM

wrpsi.

D5 Ge30nackoii paGoTsi & VIHTepHETE XeNaTeNbHO yCTaHaBIMBaTS <AETCKUER
6pay3epe, NPOTPaMMbI POAMTENLCKOTO KOHTPON U GMALTPEI MONCKOBBIX CUCTEM.

@? (). Mons3yeTech 11 Bb1 <ACTCKMM> 6PaY3EPOM, CTAHAGPTHSIMM GiTT-
XS pamw, cneumanmanpoBaHHLIMM KOHTPOAMPYIOWMMU MpUROXe-

HUAMY GUALTDAUUM CAViTOB U T.A2 ToAENMTECH OMBITOM.

52 3nanme. Nonnmanne

1. Kakuie OnacHoCTA NojCTeperator noA3osateneii cet MitepHer?
oo —
5. Kakvie Npasitna BeXAMBOIO OBLieHMs B MHTEpHETE HyXHO COBAIOAATS?

6. K KaxAoif rpynne yrpos npuseanTe npumeps:
2) Jl0CTyn k HeXenaTensHOMY COBEPKAMONMY.
3) KOHTaKTSI € HESHAKOMBIMI JHO5MI C NOMOLLSHO HaTOB WA AEKTPOHHOM NowTal
4) Nowck pazenedennis (Hanpumep, urp) & VnTepHere.
5) HexoHTpOAMpyeNsie NoKynK.

42






OEBPS/image/2702.jpg
7. CyliecTeyioT 1 CriewnansHsie NPOTPaHEI AR 33LATH OT YTPO3 ceti UkTepHer?
8. Haligye 8 VIMTepHeTe CaifTh, KOTOpSIE SAMTAT KOMNLIOTEp OT ONACHO/ KHAOPMALIM.
9. 3aperucTpupyiiTecs & uate 1 N0OBLAITECk, UCNOAL3YA NPaBWAA BE30NACHOCTA

Auanuz %E

¥
Q>

0. CounnuTe Ckazky 0 «3010ThIX NpaBuAaX> Be30NacHON paBoThl & cet MTepHer.

Cunres 3

e

0%

1. Hapucyiire pucyHin Ha Temy «Be3onacksiii VIHTEpHET & KapTHHKaX>.
PeKOMEHAAUMN ANA BLINOAHEHIA AOMALLIHErD 33AIHMS

{15 CO34aHUR PUCYHKOB MCNOAB3YITE TPAGUUECKNE PEAIKTOPS. 110 KEnaHHHO MO~
XeTe BLI6paTS PACTPOBLIi AN BEKTOPHSIi PEARKTOP.

Ouenusanve

12. Cocrasere caopmyio Tabnmuy «A3byka Gesonacoro Wktepherar. Hanuwnte
B NepEOM CTONBUE 3ar0/I0BOK <HyXHO», 80 BTOPOM CTOMBLE ~ 3Ar0N0BOK <Henb3s».
B CTPOKEX 3AMMLLINTE CeMb Cambix BaXHAIX NPaBIAN 6E30N1ACHOCTH NOBEAEHNS NOA-
poCTKoB & cer Vnteper.

&P %

g

OcobennocTn coumansoii cern Tiktok

B VIHTepHeTe Uen0BeK MOXET AeaTh TONSKO ABa ACHCTEWS:

~ naccusHoe AeiicTaue (Ha6OAaTS). MONL30BATEN JATAET NHTY, CTPAHAUKA
apyzeii

~ axivenoe gelicteue (nocTwrs). MMoA308aTENs NULIET NOCTS, BHIKNAAHIBAET
ororpaduv, suaeo, crasT naiik

CoLmansHan ceTh ~ OBLLECTBEHHOE NPOCTPEHCTBO. /LA NOITUEHOIO CaMOBEI-
PaXeHWS, COLUBNLHOTO BOBEUEHWS 1 AMUHOCTHOTO NPOTPECCA MOKHO NDMMEHST
CepBiC Co3aaHNA M NPOCMOTPa KOPOTKIK Buaeo TiKTok (https://www.tiktok.com).
Cepauc TikTok COREPXMT BONLUIOE YACAO MHCTPYMEHTOB PEAGKTMPOBaHIS, BO3-
MOXHOCT BCTPaMBaHWA My3biKM, SOOEKTOB, CO3AHAE MHTEPAKTMBA W NOYUeHUE
MIHOBeHHO/ 0BpaTHOY cans

Mpewnyuecrea TikTok:

~ Hanume NATGOPMI AT NPORBAEHIA CBOEH KPEATUBHOCTH;

~ WAPOKWE BIBOP My3bIKY;

~ OTAMUHAR agaNTaLIMA NOA PaIUNKbE YCTPOTCTES;
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~ 60bL0 KOMUNECTBO 3dpexTOB M GUALTPOS;

~ BO3MOKHOCTS 3aAMEAIEHAS 1 YCKODEHUR BUAE0;

~ NYB/MKAUMA BUAEO B COLMANLHBIE CeT, B TOM MCTE U B Instagram;

~ BO3MOKHOCTS GHICTPO/ KOMMYHUKALMA

Berpoentbie Spgextst TIkTok — 310 MaCkA W GUASTPS, KOTODSIE HAKNAAIBIOTCA
N0BEDX 840 M AENaIOT €10 Boee MHTEDECHSIM. MOXHO HCNONL308aTH KaKOA-TO OANH
SQGEKT B BUAEO W KOMBMHALMIO 13 HECKONKYX. OAHM MOXHO A063BUTs & NpoLiecce
CHEMOK, ApYTHE ~ HATOXHTS Ha FOTOBBII POMVIK.

[lononuTensHBIe 334aHNA Ko BTOPOMY pasaeny

Npoexr 2
Tembi AnA npoeKTHBIX paGoT

1. <HeraTugHOE M MOTOKUTENbHOE EBAWSHWE KOMMSIOTEPA Ha 340pOBbE
uenoseas.

2. «Mepsi MPEAOCTOPOXHOCT W NpoGAakTMKa 3abonesanwii mpu patore
€ 37eKTPOHHBINM yCTpOVCTEaMI.

3. «Be3onackocts & et Vktepher.

4. «Bugel yrpo3 & Vtepreres.

5. «pagyna Ge3onackoii PaGoTsl B 31EKTPOHHOI nowTe>.

My 0GOPMAEHUY NPOEKTHOI! PABOTS! MPUMEHUTE WABAOH, NPEACTABeHHbI
& NpoexTe T: Tema NPOeKTa, ek, 3AA3UM, STANI NPOBEACHNS, PEKOMEHALUM.

TpeGosanua k opopmaenmio npoekta

1. Ucnons3yiite TexcTosei npoueccop Microsoft Word.

2. HGOPMALMIO M KAPTUHKN MOXHO HApUCOBATS, CHOTOTPagNpPOBaTL MAu
coxpanwTs u3 WkTepreta

3. OgopuuTe NpoeKT & Ewge KuuxKu, Gykneta (Gykner - 370 w3gaHwe,
oTneuaraHoe Ha nuCTe GopMaTa A-3 W A-4 1 CIOKEHHO OAMH NN HECKONLKO
pa3).

4. HannwuTe Musu-3cce wnu co3gaiiTe poavk.
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01120,
D) 1010.

16. Kpyrosas Aarpamma nocrpoena ans Tpex sueek ¢ uucnamu 30, 30,
40. Ha eii Bo3ne cexTopoB ykasa: sHauenws 30%, 30%, 40%. Kakme 3na-
uenns 6binu 6bi yKa3aHb! Y CEKTOPOB, eCAN bl B STUX AUiKaX COAEPMANUCH
uncna 60, 60, 807

A) 60%, 60%, 80%.
B) 30%, 30%, 40%.
©) 25%, 25%, 50%.
D) 3HaueHwii He Byaer, Tak Kak AMarpamma He GyAeT MOCTpOEHa, MOCKONLKY
60 + 60 + 80 > 100.

17. KaKoli OTHeT HasbIBaeTCA CBOAHON TabnMuel?

A) Ceognan Tabauua ~ 3TO OTUET, MOCTPOGHHBIA HA OCHOBE CHMBOMBHLIX
AaHHLIX

B) CeogHan TabaMua - 3T0 OTUET, NOCTPORHHSI HA OCHOBE TABMUHBIX AGHHbIX

©) Ceoawan Tabmiia ~ 3T0 OTUET, NOCTPORHHSI Ha OCHOBE GOPMYA.

D) Caogwan Taamua - 3T OTUET, MOCTPOEHHIVi Ha OCHOBE CTATUCTAECKNX
Pyskumi.

18. Tabynuposanue pyHkuun - 310

A) BLIMNCTIEHME IHAUEHHI BYHKLYM OT HEKOTOPOTO HAMANLHOTO 3HAYEHUA A0
HEKOTOPOTO KOHEUHOTO JHAUEHNS;

B) BLIUMCIIEHUE SHAUEHNI GYHKLA MDY U3MEHEHMM aPTyMeHTa;

©) BLIuMCHEHME 3HaueHNii dYHKUAN DU M3MEHEHUN ATYMEHTa OT HEKOTOPO-
7O HAMANLHOTO 3HAUEHUA A0 HEKOTOPOTO KOHEUHOTO 3HaUEHNS;

D) BLI4MCNEHHE 3HAEHNIE GYHKUMY TDU UIMEHEHUM APTYMEHTA OT HEKOTOPO-
7O HAUA/ILHOTO 3HAUEHWA 4O HEKOTOPOTO KOHEUHOTO SHAUEHNS C OMpeAeNeHHbIM
warom

Bapuant 2

1. B 3nekTpoHHoii Tabnuue BbiAenuaN rpynny u3 4 aueek. Kakue 310 Mo-
Ty 6biTb ek

A)ATBA.

B) AT:C2.

O AlB2.

D) A2:C4.
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2. lana snextponnan Ta6nuua:

4 A ] c
3

4
g L e

B aueiiy D2 aeaena popmyna: (A2*B1+C1). Kakoe anauenue nonsurcn
B Aveiike D2?

A6

B) 14.

Q) 16.

D) 24.

3.B aueiixe B1 3anncana popmyna =2*SA1. Kaxoii eua npuobperer dop-
Myna, nocne Toro kak ueitky B1 ckonupyiot & aueitky C2?

D) =3+$B2.

4. Aenosan rpaguka npeacTasnAer co6oii:

A) COBOKYMHOCTS PagKOB yHKUN;

B) rpaguueckue wantoCTpaLym;

) rpadyuk cosewarns;

D) COBOKYMHOCTS NPOTPaMMHBIX CPEACTE, MO3BOARIOWNX NPEACTABUTS & rpa-
PUUECKOM BI4E 3AKOHOMEPHOCTI MIMEHEHINA YMCTOBLIX AAHHBIX.

5. Tuctorpamma HauGonee npuroaHa ans:

A) OTOBpaXeHys 8K1aAa KIXAOTO HaYEHUA & OBLIYIO CyMMY;
B) OTOGPAXEHIR AMHAMIKY 3MEHEHNA AGHHLIX;

C) CpaBHeHWA PasIMUHBIX U4NEHOB rpynNLI;

D) 0TO6paXeHNs yAENLHLIX COOTHOLIEHHI Pa3AMUHBIX NPU3HAKOS.

6. Aarpamma B >1EKTPOHHBIX TA6AMUAX — 5T0:

A) KaUecTBeHHO OdOpMAEHHAR YMCAOBR TABANLA;
B) rpaguK, 0TO6paxaouii 3a8MCHMOCTE MEXAY BCEM UMChaMM TaBANL:;
C) CPEACTBO HATAAHOTO PAGUUECKOrO W3OGpaXeHs uHOOPMALMH, npes-
Ha3HAUEHHOE AN CPABHEHWA OAHOM WA HECKOMLKMX BEIMUMH WM HECKOMBKNX
3HAUEHUT OAHOW BEAMUMHL
D) 3381CHMOCTS MEXAY MACIOBLIMM 3HAUEHUAMU
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7. B xakom pasaene meHio TaGauuHoro npoueccopa Excel Haxoautcs
Macrep Avarpamm?

A) Mpaska.
B) Bcraska.
) Cepawc.
D) fahsie.

8. Tuctorpamma - 370 AMarpamma, & KOTOpOii:

A) OTAEAHIE 3HaUEHWA NPEACTABNEHEI NONOCAMN PAZANUHON ANMHL, PACTIO-
TOXEHHLIMY FOPUIOHTANbHO BAOM OCH OX;

B) OTAENbHbIE 3HAUEHWA PEACTAB/IEHI BEPTAKALHLIMM CTONGUAMM Paznny-
HOil BbiCOTS;

©) MCNONb3yeTCA CUCTEMa KOOPAWHAT C TPEMS KOOPAWHATHLIMM OCAMM;

D) ucnonsayiotcs napannenenviness, pasmeusensbie 0s ocn OX.

9. AMarpamma, B KOTOPOJi OTAC/LHbIE 3HAUEHUA NPEACTABAEHS! TOUKAMHU
B AeKapTOBOi CUCTeME KOOPAWHAT, Ha3bIBaETCH:

A) nuneiato;
B) ToueuHoi;

) kpyroso;

D) rucTorpammor

10. Nluneiiuatan awarpamma - 310 Auarpamma:

A) B KOTOPOI OTAEAHEIE 3HaUEHNA NPEACTAB/EH! BEPTUKANbHEIMM CTOABLA-
MI Pa3IMUHOI BbICOTS;

B) B KOTOPOIA OTAEMLHbIE HAUEHYA NPEACTAB/EHEI TOUKAMM B AEKAPTOROI Ci-
creme koopauHar;

C) & KOTOPOV OTAENLHBIE HAUEHUR NPEACTAB/EH! NONOCAMM Pa3IMUHOI ATN-
Hbi, PACMOAOXEHHBIMY FOPUIOHTANILHO BAOM OCH OX;

D) KoTOpas npeacTas/ea 8 Buze Kpyra, pasbuToro Ha CEKTOPS, W B KOTOPOV
AONYCKAETCH TONLKO OAMH PR AGHHBIX.

11. Uro6bi OTGOPMATMPOBATL KAKOW-IMEO MIEMEHT AMATPAMMBI, HEO6-
xoaumo:

A) BBaX 461 LIETKHYTS MO HEMy KYPCOPOM MBI,
B) LinonHMTS KOMaHAL! AMarpamma, VicxoaHbie AaHHbie;
©) euinonHuTL KoMakas Auarpamma, Ao6aBuT AaHHbie;
D) sce Bbiluenepeunciensie oTeeTs BepHs.

T-s001
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12. YkauTe HEBEpHOE BLICKA3BIBAHUE OTHOCHTENLHO CreAyIOel dpa-
301, Buecmo Gopmynsi =A2+A3+A4+A5+AG+A7+A8+A9+A10 npednosmu-
menshee nombsosamecs opmynoii =CYMM(AZ:ATT).

A) Bropan Gopmynia 6onee yao6Ha A1 uTeHUs 1 3anACu

B) Mpy BCTaKe HOBO Aueiiky B Awanaso A2:A10 Gopwmyna Byaer oTKoppeK-
TupoBana asTomaTAueckw 1 nonyuMTcs = CYMM(AZATT).

©) Cymma MOXeT 61iTh NOACUATAHa TONLKO MO P8Ot GopMye.

D) MepByio GOpMy/Ty MOKHO HAMMCATL MBILIKO

13. OTHOCHTENbHBIE CCLINKM — 3TO TaKUE CCHINKK, KOTOPbIE PU KORUPO-
BaHAu GOPMYNLI U3 OAHOI AuelKM B ApYTYIO:

A) MEHRHOTCA, €CAIM TONLKO 3T Ak PACTONOXEHSI PAAOM;

B) He mewstoTCH;

C) MEHSIOTCA, MPMUEN CCHLIKY B HOEOI GOPMy/IE MMEIOT TaKoe Xe B3auMHOe
pacnonoxenve aueex;

D) e konupyioTcs.

14. B aueiie E8 3anucawa popmyna =MUH(B2:D5)+$AS2. 31y ¢op-
Myny ckonuposanm & Aueiiky F8. Ykaxute $opmyny, KOTOPa 3anuwerca
B Aueiiky F8.

A) =MUH(C2:D5).

B) =MMH(C2:E5)+$A$2.
©) =MUH(E2F5)+$BS2
D) =MUH(B2:D5)+ SA$2.

15. B Aueiixax 3anucamusi uncna: 8 A1 - 5,8 A2 - 5, 8 A3 - 5, 8 BT - 100,
5B2 - 1000, 8 C1 -0, 8 C2 -0, 8 D1 - 0. B aueitke A6 3anucana popmyna
WIH(A1:2)+$D$1. 31y dopmyny ckonuposany B aueiiky B6. Kakoir pe-
3ynbTat B Heit Gyaer?

A) 5005.

8)0

) 6000.

D) 5100.

16. Kpyrosan auarpamma nocTpoena Ana Tpex aueek c uncramu 40, 60,
100. Kakue 3HaueHun GyayT yKasaHbi y CeKTOPOB Ha Auarpamme?

A) 40%, 60%, 100%
B) 30%, 30%, 40%.
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©) 20%, 30%, 50%.

D) 3Hauenwii He Byaer, Tak Kak AMarpamma He GyAeT MOCTpOEHa, MOCKONLKY
40 + 60 + 100 > 100.

E) 20%, 20%, 60%.

17. Kakue pyHKuun 8 Excel Ha3bIBAIOTCA BCTPORHHBIMU?

A) 370 GyHKUWM, KOTOPbIE MpeAHAIHAEHbI AN PACHETOB, BbIUMCAEHWii
W aHanza AaHHbIX.

B) 370 GyHKLUM, KOTOPbIE CMOCOBHSI BepHYTS 3HaveHNe.

C) 370 GyHKuMy, KOTOpHIE CMOCOBHBI BEHYTH 3HIuEHNE B 3aBACMMOCTA
OT MePeAaHHOTO UM NAPAMETPa U MPEAHAIHAUEHS! AN PACHETOS, BbIUMCAEHMT
W aHanza AaHHbIX.

D) 370 yHKLUN, KOTOPLIE HE COCOGHI BEPHYTL IHAUEHNE B 3ABUCHMOCTA
OT MePeAaHHOTO UM NAPAMETPa U MPEAHAIHAUEHS! AN PACHETOS, BbIUMCAEHMT
W aHanza AaHHbIX.

18. Mpuknagnan 3a4aua — 3a4a4a, NOCTABNEHHAR BHE MHPOPMATHKY,
HO pelIaeman METOAaMM HCMONb3OBAHMA:

A) matemataky;

B) VKT;

) awanuza aahei;
D) puamkn.
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Tecrosbie 3aganms K pazaeny

1. InekTpomarHuTHOE M3 nyueHme - 310

A) BMg 3HETUM, NEACTABASIOLMIA BOTHI, BOIGYXAAEMble Pa3IUUHBIMA
wanyuatouMu OGeKTaM;

B) 370 3MEKTPOMArHMTHbIE BOAHLI, KOTOPHIE BO36YKAAITCA PasHLIMU Ry~
arownm oGeKTamu;

C) 8ug 3HepruW, npeacTaBAAlOWEd B0, BOIBYXAAEMbIE Pa3IUUHBIMA
Heuanyuao iy o6veKTamm;

D) 37EKTPOMArHUTHLIE BOIHbI, HEBO36YX ATEMBIE PAIMUHBIMK U320
o6vexTamm

2. Ycrpoiictea KomnblOTepa, KOTOPbie AAIOT HaWGOMbuwee >MEKTPO-
maruuTHOE M3AyueHme.

A) Monuop.

B) MpuTep.

©) Cucremmbiii 610k

D) Konokku

3. Guumnr - 310:

A) cetesoe moweHHMuECTEO;
B) obuierme;

O cnaw;

D) TponnHr.

4. Tpass, OCKOPGIHMA UM YTPO3LI C NOMOULBIO CPEACTE NEKTPOHHON
KOMMyHUKaLWM — 3T0:

A) uunnr;

B) ku6epGynnunr;

O cnaw;

D) Tposnnkr.

5. Pacceinka HABA3UMBON, HEXENATENLHOM PEKNAMHON UHGOPMALMN
HasbiBaeTca:

A) Guunnr;

B) ku6epGynnunr;

O cnaw;

D) TponnHr.
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6. OTmersTe Bpeabie GAKTOpLI, BAAIWME HA COCTOAHUE 3AOPOBLA
ntoAeHi, PAGOTAIOUIMX 32 KOMNBIOTEPOM.

A) TIpOGnewmsi, CBA3aHHbIE C 3NEKTPOMATHUTHBIM U3/yHeHNEM

B) MpoGnemi 3peHus

C) Mpo6/ewmsi, CanzaHkble C MbILILAMA 1 CYCTaBaMM.

D) CTpecc, aenpeccus i Apyrve HEpeHsIE PacCTPOMCTEA, BLIIBAHHbIE BMA-
HYeM KOMIOTEpa Ha MCHXUKY YenoBeKa.

E) Heraturoe suskue Ha kpyrozop.

7. Ormerbre onacwbie yrpossi Cern.
A) BpeaoHocHsie nporpammsi

B) Kpaxa komnsioTepa

) Xaxepckme atakn.

D) Cam.

E) GUHAHCOBO MOLIEHHIUECTEO.

8. 310 He AaeT Xakepam NPOHMKATL B KOMMBIOTEP W MPOCMATPMBATH
baiinbl u AOKyMeHTHI.

A) Npumenenue 6paramay3pa.

B) O6HOB/IeHA ONEPaLNOHHOI CUCTeMbi.

©) AnTusupycHan nporpamma.

D) Brokuposative cnama.

9. Kakyto uH$OpMaLmIo Henb3A pasrnawars 8 UkTephere?
A) Caon yeneuerns.

B) Ceoii ncesgoHmm.

©) flowawswii apec.

D) Caoih 31eKTpoHHIl agpec.

10. AeitcTaytor u npasuna sTuketa B UntepHere?
A) VIsTepHeT - NpoCTpaHCTE0, CB0GOAHOE OT Mpasu.
B) B 0COBbIX Cryuanx.

©) fla, KaK v & peansHol Xuzhu.

D) Her, e geiicraytot npaswna staxera.
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- OBPABOTKA UH®OPMAL MU
B 3/IEKTPOHHbIX TABJIMLLAX

3.1.) CTATUCTUYECKME AAHHBIE

b K/IOUEBBIE CIOBA
~ Wenons3osars a6conor-

i B onabiier i OrvocuTensias | Cansicroipmansi | Relative
il ccnka cinrewe. cellreference
Zcnonssosars pasnwy- | Abcomotwas | Abcomortic Absolute
e $op T naliiE ccunka cinrewe cellreference
A pollEAn 3575 Cratucrueckwe | Cratuctcansik, | Statistical

B aneKTpOHHbX TaBAMaK, | ASHHHIE wanivertep data

Benowne, A7 uero ucnonsayerca anexTpornas tabnua Excel. (3,9 ©)
UTO HAaXOAUTCA Ha MepeceueHn CTPOKM U CToGYa? C uero Ha- s OO

unHaeTcs BBOA GOPMYT?

OpHoif M3 ywKuwin 3neKTpORHON TaGnuusl Excel AsnseTca paGota ¢ Gop-
Mynamy. B OPMY/ax yKa3sIBaIOTCA HE 3HAUEHVA, 3 GAPECA AUEEK, B KOTOPLIX Ha-

XOAATCA 3HaueHwA. JL1A GLICTPOTO NMEPECHETa 3HaNEHWii B AUENKe CO CCLinKamu
HYXHO HaxaT knasuwy FO

[1n uero HyxXHbl aBCOTIOTHBIE M OTHOCHTENbHbIE 3Apeca Aueek?

Tto6an Aueiika, KOTOPaR COAEPXHUT GOPMyAY, Ha3LIBAETCA 3ABUCHMOHH. OT M-
T0Aa APLCaLAM CCHINOK JABMCAT, UTO BYAET C HUMM MPOUCXOAUTS NPU KONMPOBa-
HIM GOPMYASI 13 OAHOIM AUEIHKH B ADYTYIO.

T03TOMY OUeHb BaXHO OTAUMATS OTHOCMTELHYIO CCBLKY Ha 3ADEC Aueiiky
o7 a6ContoTHOM ccbiKM.

Cebinka - 370 yKasanve Ha aapec Aueiik

M0 yMONUaHWIO CCINKN Ha AUEHKM & (OPMYNaX PACCMATPMBAIOTCA KaK OTHO-
cutenshbie.
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ECM W KOMMpOBaHMN GOPMYl AAPEC Ak W3MEHAETCA, TO OH Ha-
3b83€TCA OTHOCHTENBHBIM. OTHOCHTENbHIT aapec umeeT sua: A1, B1,
C1u T4 NPy KONMPOBaHWN TaKol GOPMY/LI BNPaBO WAU B€80 GyaeT
M3MEHATSCA 3Ar0/I0BOK CTOAGLA B MMEHW AUENKW, 3 NPU KOMUPOBAHMM
B8EPX WM BHW3 — HOMEP CTPOKM.

A6CONIOTHI AAPEC MPUMEHAETCA NP NCTIOALI0BAHIMN 3HANEHNS, KO-
TOpOe He 6yZeT MEHATHCA B NPOUECCE BLIMMCIEHMi. ABCONIOTHSII agpec
3anucuisaior $C$1. 3Hauenme =$C$1 sceraa GyaeT MOCTORHHBIM NpY KO-
UPOBaHMA GOPMY/I B ApYTYe Auelikn PAGOUero AucTa. [na GhICTPOI
YCTaHOBKN B AueliKe aBCOMOTHOO aApeca HyXHo Haxars Ha knasuuy F4.
Kpome OTHOCHTENsHO/ W aGCOMOTHOM aapecaunn MCnOL3yeTch cme-
wanHas aapecauyw. Mpy 33AaHMM CMEWaHHO 3APECALMM NPUMEHAETCA
KOMGYHALYA OTHOCUTENBHOT 1 a6COMOTHOI aapecalywii. OfHa u3 cocTas-
NAOLLUX UMEHY AUETIKW HE MEHAETCA NPW KONUPOBaHWM. MPUMEpSI TaKoi
aapecaywu: $AT, A$1

Mpu paGoTe & 3neKTPOHHOI Tabnuue Bbi 4acTO GyaeTe BLINOAHATL Takve

OnepaLwy C AMaNa3OHOM SuEeK, KaK yAANeHUe, BCTaBKa u T4, (pUc. 3.1)
Avanaso - 370 4se un GOee AueeK ANCTa, BbIAENEHHbIX MPAMOYTONLHOI

06naCTbi0. CCHiMkM & AANAZOHE Pa3AETAIOTCA ABOETOUMEM.

Onepauwn MaHunyApOBaHNA € AMANaI0HOM

¥ ¥ 2 12 12
Tnanenve Beranca Ronnposanne] [ Tiepenoc | [Coprposka
3 X ) ) L3

TIpWHUMN OTHOCHTENbHOM aApecaL
ABpeca sieex, Mcrons3yemsie  GOPMYAaX, ONpeaeniens: He 26CONOTHO, @ OTHOCH-|

TenbHO MECTa PACROAOKEHNS.
BCAKOR U3MEHEHME MECT PACTIONOXEHMS GOPMY/ NPHEOAUT K ABTOMATAHECKOMY W3-

MEHEHMO aAPECOB fiueek & 3Tux GOpMy/aX.

Hanpumep:

Putc. 3.1. TpUvep ONEPaLMA MBHANYMPOBaHUS C AMANAZOHOM AUEEK
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Ccuinkw wa aueiixu B4, BS, B6, BT & npumepe Ha pucykke 3.1 RBAAI0TCH OTHO-
CUTeABHLIMY, TaK KK PU KOMMPOBaHUM GOPMY/Ibi MEHFIOTCA AAPECa AUeex.

Ccuinka Ha sueiiky $E$2 AEnReTCH aBCOMOTHOM. OHa NPUMEHAETCH ANA yKa-
33HWA GUKCMPOBAHHOTO 3HAUEHUA W AAPECA AUEIKW, KOTOPBIE NPY KONMPOBAHUN
W1 nepemeLte I GOPMYbi He MEHRIOTCA.

Mcnonb3ys ccuinki & GOPMYAAX, MOXHO GHICTPO MPOBECTI CAOXHLIE PaCUETs!
2719 60BWOTO KOMMUECTBA AaHHbIX. B 31eKTPOHHO! Tabnmue Excel cpeacrea cra-
TUCTIECKOih 06PABOTKY AGHHBIX NCTIONL3YIOTCA ANA MPOBEACHNA CTATACTANECKO-
70 aHanM3a AaHHBIX

BHeLHe cTaTMCTHUECKaR TaBAMUA NPeACTaBAAeT COBOii CUCTeMy, MOCTpOEH-
HYH0 M3 FOPV30HTALHLIX CTPOK U BEPTMKALHBIX CTOABLOE. B TaKo# TabauLie nie-
10TCA OBlyWii 3r0N0BOK, 3ar0/I0BKM CTOABUOS U CTPOK, Ha NIEPECEUEHUN KOTOPLIX
3ANMCHIBAIOTCA CTaTUCTHECKHE AaHHbIE

B 38MCHMOCTI O 334244 NIPUMEHSIOTCA Pa3MUHLIE GOPMATL NpeACTasfe-
HuA AamHbix. HaNpUMep, AR NPEACTABNeHUR uMCen MOXET UCMONL30BATLCH
HECKONLKO PaznuuHbix GOPMATOE: uMcn0BOM (100,72), SKCNOHEHUMANBHBIA
(ans 6onbuwyx uncen: 500000000 - 5,00E + 08), APOGHBIA 1 NPOUEHTHBIA
CyuiectsyioT creunansHeie GOpMaTsl AN XpaHeHun AaT (Hanpumep, 01.09.2017)
w Bpemenn (Hanpumep, 13:30:55), a Takxe GUHAHCOBBIA W AEHEXHbIA
Gopmarel

Moctpiite a6y ywsoxerus Nubaropa, ucnonisy oo gy (my
TensHie, abcoMOTHE CCbiAKM 8 GopMYTaX. e
War 3a warom ’8,'..

Cospaiire TabnuLly yMHOXeHS OT 1 40 9, BHINONHWE AelCTEMA N0 Waram,

1. Baegure aanHsie & Aueiikax ¢ B1 no J1 = 1, 2, ..., 9. /11 3an0smenns
wucnamy 1, 2, .. ipumenite Mapkep aBTosanonmenns. YcraHosnTe opmar
Aueek - Yncnosbie Gopmatsi ~ O6uywit popmar (puc. 3.2)

2. BuinosHuTe ananoruuHBIe AelicTens 41 sueek ¢ A2 no AT0.

3. Buigenute CronGusi ot A 40 J. YCTaHosuTe wipuky Cton6ua 5,00 (uau
40 nukcenei). [lns CTPOK ycTaHoBNTe BbicoTy 30,00 (41 40 Kcenei).

4. Buigenwe avanazon aueex Al:J10. YcranosuTe Tpanmuyst - Bee rpanuuys:

5. A Teneps nonpobyiite & aueiiky B2 ssect popuyny: =BS$1*$A2. 3aduk-
cupyiite cTpoky 1 v cron6ey A, nocrasve nepea Hamn 3Hak $. MoxHo Haxars
QyHKuMOHansHyio Knasnuy F4, 4TI GICTPO ECTasuTs 3wak $ (abcomoTHas
appecauns)

00t
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53.) NPOrPAMMWPOBAHWE AITOPUTMA

— Cosgasars wogenu 33434 | Mporpawwiuposa- | Aropatual | Programming
& UHTerpUPOBAHHOT Cpeae | e anropua | nporpawwianay | the algorithm
paspaBoTK nporpaM; Kowwenrapuii | Tychiktewe | Comment

~ Wenons308aTs KoMMOHENTE! | VigerTuduatop | Viaertudurarop | identifier

WHTETpUDOBHHOT Cpeasl
paspaBoTk nporpa;
~ uenons3osars onepatopsl
LWKI0B & WHTErpUPOBaHHOT
cpepe paspasoTky nporpanu.

& (7). Kak co33asaTh MOAeNM 3333y B MHTErpUPOBAHHON Cpeae pa3pa-
s & soru nporpaum?

MNocre nocTaosku po6emsi u NoCAeAyiouieli paspaGoTkm anropuTia
NEPEXOAMM K PelIeHO 33434N C MOMOUILIO KOMMBIOTEPHOTO MOAEANPOBAHUR.
KomnbioTepHas mMoaent ~ 370 yCiosHbiii 06pa3 06bexTa B suae MporpamMbi
Mogens 0T06paxaer CTyKTypy  E3aMMOCER3M MEX Ay SNEMEHTaM OGbeKTa

@) Komnsioreproe mopenuposanue - 570 metoa pewenus agaun ananmsa
UM CUHTE3a CAOXHOI CACTEMbI Ha OCHOBE UCTIONB30BAHUA €€ MO

OCHOBHAR 334348 KOMNLIOTEPHOTO MOAEAMPOBAHUA 3AKNIOUAETCA & MONy-
YEHUN KOMMMECTEEHHBIX U KAUECTBEHHLIX PE3YLTATOB HA OCHOBE WMEIOIWENCH
Mogen. Ha 0CHOBe CO3AaHHOM KOMLIOTEPHOM MOAENM NPOBOAMTCA CEpMA Bbi-
UMCIUTEnsHLIX SKCMEPUMEHTOB & NHTErpUpOBaHHOY Cpege paspaboTk. Jran uc-
CReAOBaHNA CBOVICTB OBLEKTOB WAN GUIMUECKVX MPOLIECCOB C UCNONLIOBAHNEM
KOMMbIOTEpa MO3BOMRET HAWTM OMTAMANGHLIE NApaMeTpei, PEXUMsl PaboTsl
W yTouHMTS MOgens.

PaccMoTpiM npouecc paspaboTky POTpamMMLI & CPeae MPOrpaMMAPOBaHUs.
L5 700 uTOBHI BLINOMATS MPOTPaMMY Ha Python, HaA0 MPOJTU HECKOMLKO 3Ta-
noe.

Ha pucyHke 5.8 npuseaena ynpolwenHan rpaduyeckan cxema peuwesns 3aga-
W B MHTErPUPOBAHHOY Cpeae Pa3pacoTkyL
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3ran 1| OMpeaenerive npoGnemb

vine| PaspatoTka pewienus

/57

vina| Hanvicavte nporpamMe! Ha ocose peluenis

(I

vira| Koumunsius: nporpamue

vins| CoeRUHEHME OBLEKTHbIX thaiinos

(i

vine| TECTUOBAHYE W OTNaAKa NPOTPaMMbI
Ve

Pic. 5.8. Cxewa pewlenis 33431 & UHTErPUPOBAKHOI CpeAe PaspasoTK

/37

BCROMHMM, 4TO A3bIK NPOTPaMMUPOBaHWA Python = 3T uHTepnpeTpyembii
#361K. ITO 03HAUAET, UTO NPOTPAMMA, KOTOPAR Ha HEM HANMCAHa, NPH KAXOM Bbi-
NOMHEHAN CHAYANa NEPEBOANTCA B ABOMUHBIN KOA, @ 3aTem ebinonHAeTCA. Ha ce-
FOAHAWHMIL AeHb OH RENAETCA HANBOAEE MONYAPHLIM CPEAV MHTEPTIPETADYEMbIX
#361K08. [1POTPaMMBI Ha VHTEPNIPETUDYEMBIX R3bIKAX BLINOHAIOTCA MHTEPNpETaTo-
POM 11 PaCTPOCTPaHSAHOTCH B BUAE NCKOAHOTO KOAQ.

Bui yxe 3naete, uTo Python MoXeT pagoTaTh & A8yX pexumax:

~ uHTepaKTUBHbI

~ naKeTHBit

B uHTepakTuEHOM pexme Python oXuaaeT BBOA KOMawa nob3osaTens
(puc. 5.9). B 3TOM pexiMe MHTEDMDETATOp HEMEANIEHHO BHINONHAET BBEAeHHbIe
VHCTPYKUMA W BHIBOANT PE3YALTAT, HO 3T UHCTPYKUAU HE COXPAHRIOTCA & aii-
ne. VIHTEPaKTNEHOE MCONHEHME KOAA HEOBXOAUMO AR TOFO, YTOGI HEMEANEHHO
NPOTECTPOBATS (PATMEHT HAMMCAHHOTO KOAA

017543255 (NSC 0-1900 64 hit CAr

fox more infornation.

Puc. 5.9, Vrepakiuensii pexm Python
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B NaKeTHOM PEX/ME, TO ECTb B PEXUMe UHTepnpeTauMn §aiifios C CXOAHSIM
KOOM, MPOMCXOANT 3aMYCK Ha MCTIONHEHME HANVCAHHLIX CKPUTOS WM MOAYNeN
(puc. 5.10).

Fie Edt_Shel Debug Options Window Help
Python 3.7.4 (vags/vs.7.4:09389112e, Jul 8 2019, 2
(Aupe)) on wins2

Type "heipr, "copyright", "credits" or "license()" for more information.

0) [MC v.1916 64 bat

Puc. 5.10. Maxerwsii pexwn Python

BrinonHeHMe COCTOMT U3 Crieayiounx 3anos (puc. 5.11).

Bupryanuian
Kownunarop wauma
P

I

e

Pic. 5.11. 31anbi BHNONHEHNA NPOTPRMMS! & UHTETPUPOBaHHOT
cpee paspaborkw Python

1. MocnegosarensHan 06paGoTKa BCex ONEPATOPOB, KOTOPHIE 3AMMCaHLI B CKPHTE.

2. KOMNMAALMA UCKOAHOTO KOAa & GaiiT-KOA, KOTOpHIii NPeACTaBAReT COGOV
A3bIK POTPAMMVPOBAHIA HIIKOTO YPOBHS, HE3ABUCHMBIF OT NAATGOPME! U One-
PauvOHHOI CuCTeMbi. BaiiT-KOA HEOBXOAMM AR ONTMMU3ALM NPOLeCCa BLINOA-
HeHwA ckpunTa.

3.Wicnonwenue nonyuensoro koga. Ha 3ToM 3Tane sWpTyanbHas mauwwwa
Python (PVM) Wik O nepe6upaet kax asiii 0nepatop u3 CKpWITa u 3anyckaer
er0 Ha ncnonenue.

Komnunsuus & 6aiiT-koa NpoM3B0AMTCA asTomathueckw, a PYM — 370 uacte
cucTensi Python, KOTOPyIo Bbi YCTaHOBILTH BMECTE C NHTEPTIPETATOPOM U KOMIH-
nATopom.

g! HanuwuTe nporpaumy <Bxnaj & 6ankes, N0 KOTOPOH MOXHO ONpeAenTS
BpeNs, 32 KOTOPOE MOXHO MOAYUUT HyXHbIii AOXOR,
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War 3a warom 'ga‘..

1. Mocranoska npo6ewsi. Bz 5 Gaike COCTaBARET X Tenre. EXErOAHO OH
JBEAMAMEAETCR Ha P MPOUEHTOB, NOCTE 4ero APOGHAR HACTs THbH OTGPACHEAETCH
OnpeenTe, 4epes cKoKO TeT BKN3A COCTABUT He Meree y Terre

2. Gopmanusauus. MpOrpauNa MOTYaET Ha X8 TP HaTYpATBHEIX MCT3
X MEPEOHAYALHaR CYMMa SK3A3, P - MPOUSHT N0 BKN3AY, Y - MTOTOBaA CyMNa
K733, B PE3YILTaTE HYXHO MORYSHITS LEAOE SACTO — KOTMYECTEO AT, Hepes Ko-
Topoe GyaeT nonyena HyxHan cyma.

BulpaeHHe <APOGHAR YaCTS OTPACHEACTCA» O3HAUZET, 410 eCnM y BaC OKa-
3a70cs 1234567 Tenre, Te. 123 Tenre 1 45,67 T, T0 MOCTE OKpyIEHMA Y BaC
RonyuuTER 123 Tewre u 45 Twui, e, 123.45 Tenre.

Kaxgui rOR CYMMA X123 YBENMAMBASTCR Ha P POUEHTOS, Te. X=X -+x#p/ 100,
/417 700 4TOGbI OTEPOCHT APOBHYIO HACTS THbIH, MCTIOMS3YeM BCTPOSHYIO GyHK-
Lo int. x=int(100.x) /100

ANFOPUTM peseHuA 3Tof 33434 RBARETCR WAk TMECK

3. Bnox-cxema (pyc. 5.12) OnpeAeneHvA AOXOR M0 BXTAAY:

Havano

Crmare )

Aa Her
xexrxep/100
T )
1(100+x)1100 Bugon i
1
=it
L3

Puc. 5.12. Bnok-crewa «Binag & Gankes
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4. Ko nporpammsi pewerna 3aaasu (puc. 5.13).

Fle_Ed_Fomu_fun_Optons_Window_Hap s

L e oy | e, Feapymiane, ereassar or =
P = inc (npuc ("sremize mpouens £0 sKAaRy) ) RESTART: £:/8 wasce yues.
¥ = inc (npuc ("sremime smoromym ) Sseiine nepmonavaLAYR cad) $e1835000
H Ssemine rpotans 50 swrsmylS
e x < v e

x = 1sp /200 2 Pomasotunca 8 2

X = ane (100 + ) / 100 55
princ ("sas nomazoBuzes, 1, "aext)

Puc. 5.13. Bnok-creva «Binag & Gankes

5. Tectuposanve u oTiaaKa nporpamm
NposeyTe TecTupoBatie MporpamsI

€5 3nanme. Nonumanne
1. 109 YETO MPUMEHAETCA KOMNEIOTEPHOE MOACAUPOBaHUE?
o
A 2 Npuseaure ynpowentyio cremy pewenws 3aaaum 8 WHTErpADOBaHHON Cpege

paspabork

3. /115 uero wyxen wstepnperarop?

4.B KaKux peximax Moxer pagorars Python?

5. MepeuncauTe 3Tanki BHINONHEHNA NPOTAMMS B HHTETPHPOBAHHON Cpeae pas-
pabork Python

6. YCTaH0BUTE NPABUALHLI NIOPAAOK 3TANOB PELLIEHIS 3A44M & WHTETDUPOBAHHOT
cpege paspaborkw.

@3
@

S1an1_|Paspaborka pewerius
31an2_|Tecuposanve v oTraaka nporpame
31an3 | Onpegenenve npobremst

31an 4_| Coepnnenne obexTHax painos

3ran’5 | Kownwaauas nporpammet

31an 6| Hanucanue nporpammsl Ha ocHoBe pewerins

Npumenenve. Ananns

7. 3an0NHUTE AATOPUTMAUECKIE KPOCCBOPALI: NPUAYNATITE 3343HUA ATA NPUBEACH-
HbiX 610K-Cxem (pUC. 5.14). HanuwuTe K HAM NDOTpamMbl. CAenaiiTe TPaccupoBky
nporpamm
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[@GEED)

Pic. 5.14. ANOPUTMUECKME KPOCCEOPALI

8. T10CNEA0BATENSHOCTS COCTOMT 13 HATYPANSHSIX YCEN W 3ABEPLIBETCA UACIOM 0.
Onpegenute 3adeHwe HaMBONLLIETO HNemenTa NOCAEAOBATERLHOCTH, COCTaBbTe
NIPOTPaMMy peLuen 31O 3a4aun. Hxe NDUBEAEH ANTOPHTM ee peleHs Ha an-
ropHTMUHECKom A3bike:
anr make_nocneposatenbHocTs
Hau uen max, element
max=0
element=-1
Hu noxa element0
B804 element
ecan element>max
‘max=element

wy
BbiB0A Max

=
e — K

9. Ha pucynke 5.15 4aH nporpammHsiii koa, COCTaBbTe yCAOBMe 33484 M 6OK-
ey

Fie Edit Format Run Options

1

wnile ic10:
£=ses
princ (f)
1mi42

Puc. 5.15. Mporpansii K03
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10. M0 3388HHOMY WHCTY R BMMCAHTE CywMy daKTOpHanOE: 434k
Pewuie 33434y B COOTBETCTBM/ CO BCEMMA STANAMN B HTErPUDOBaHKOT Cpege pa-
pasorkn.

PeKoMeHaaUuK Ann BHINONHEHNS 33AaHA

[Lns onpepenenn nocTanoskn 3282k pasepure kaxasii onepatop. Mposeaure
TpaccuposKy nporpans.

WnTepechsie 3agaum

1. «Mepesopor uncna». BaoguTca uncno. MpeoBpasosars ero & Apyroe Wucno,
Mdps KOTOPOTO 6yayT Cle408aTS & OBPATHOM NOPAAKE N0 CPABHEHNHO C BBeAeH-
HeiM dHCnom

2. «/3aHo uMcno». HaliTi cywmy 1 pov3BeaeHve ero LAdp.

3. «Hucna OuBOHaUUM». BHIBECTI Ha 3KPaH PAA wAcen DUBOHAUUM, COCTORL
w3 n newmentos.

Hincna OUBOHaUUM ~ 3TO NeMeHTHI WMCI0B0 NocnegoBaTensHoct 0, 1,1, 2,3, 5,
8,13, 21, 34, 55,89, 144, ., B KOTODOW KaX/40€ NOCIEAYIOILEE YACAO PABHO CYMME
AsyX npeAb AL

4. «BbIBOA KBAAPATOB HATYPANLHLIX YNCEN». BHISECT BCE KS3APATHI HATYPANL-
HbIX WCEN, HE NPEBOCKOAALLIME ABHHOTO YHCAa N

Mpumep: n=50 149 16 25 36 49

5. Hanwcah NPOrpaMMy, NOACUHTHIBAIOLLYKO KOAMECTEO YETHSIX U HEUETHEIX LGP
& wncne.

6. KyBot uncen o7 @ 40 b. BuIBeCTi Ha Kpar kyGsl uAcen of a 40 b, KOTOpbIe BBOANT
nons30sarens.

7. «BbiBOA Ha IKkpa TabaMubl ASCll. ASCIl — kop A7 OBMeHa uHGOpMALET
B HaCTOALLee BDEMS Yalle HCONs3yeTCs B-6MTHuIH BaPHAHT (104 KaXAsili CuBOA
Beigenserca 1 6aiiT nauaTh). [IpoLse r0BOpA, NOAYHAETCA TaBAMLLA U3 256 CHMBONOS,
cooTaeTCTByIOWAK uMCAaM OT 0 40 255

8. OpHoKneTouHan ameba kaxavle 3 uaca AEnMTCs Ha 2 KneTku. OnpeaenuTs, ckok-
K0 awme6 Gyper uepes 3,6,9, 12, .. 24 uaca

9. Cocrasurs NPOTPaMMy, KOTOPAR NeUaTaET TABANLLY YMHOKEHNS 1 CTOXEHNS Ha-
TYPARLHEIX UICEN B ACCATIIHOR CUCTEME CHICTEHS.

10. CocrasuTh nporpaly, KOTOPaA NeaTaeT TaBaMLLY YMHOXEHHA U CAOXEHNS Ha-
TYPANLHEIX UICN B WECTHAAUATEPAUHON CHCTEME CHNCIHUS.
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54.) TECTUPOBAHME NPOrPAMMbI

~ Cosaasars mosen 3aaa4 8 wHTerpnpo- | Tecruposanwe |Tectiney | Testing
BanHOf cpee paspabotkn nporpanw; | Omaaaka  [Tysery  |Debugging
~ ocyuecrenas Tpaccuposky anropumia. | Tpaccnposka | Tpaccuprey |Trace

U0 Takoe TecTpoBaHme nporpamMsi?
[L1% YEro BLINOAHAIOT TECTUPOBAHYE NPOTPAMMEI?

HeoBXoauMmbiM yCIOBMeM 4717 MPOBEPKM MPABIIBHOCTA BLINOMHEHNA NPO-
TPaMMbI ABARETCH NpOBEAeHNe TeCTAPOBaHyA. Ha TeCTax NposepAerca peamsa-
LA NPOTPaMMBI 3aMAGHUPOBAHHOTO AAFOPHTMA.

TecTUpOBaHMe MPOTPAMMBI — 3TO MPOUECC BLIMOAHEHMA MPOTPAMMbI
€ Uensio O6HApyXeHUA OWMGKM B MPOTPAaMME Ha HEKOTOPOM Habope
AaHHBIX, ANA KOTOPOTO 3apaHee MIBECTEH PE3yNLTAT NPUMEHEHNS Unu w3~
BECTHb NPaBMNA NOBEACHUA TUX NPOTPaMM, YKA3aHHBIA HABOP AAHHGIX
Ha3bIB3ETCA TECTOBBIM W/ NPOCTO TeCTOM.

TPOLeCC MowCKa 1 MCTPaBAEHNA OWINBOK HA3bIBAETCH OTAAAKOH.

OT7aKy MOXHO NPEACTABMTS & BUAE MHOTOKPATHOTO MOBTOPEHA TPeX Npo-
ueccos:

1. Ha nepaom npoBOAATCA TeCTUPOBaHYE MPOTpaMMs! 1 OBHApYXeHMe OwnGKM

2. Ha B70pOM ~ MOMCK MeCTa OWWGKY B NPOTPaMMe 1 A0KYMeHTaLMW,

3. Ha TpeTuem - PeAaKTMpOBaHVe MPOTPaMMbl W AOKYMEHTAWN C Lenbio
YCTpaHeHNs 06HapyXeHHOi owNGKy

K 0TNaAKe HyXHO NOAXOAUTS OTBETCTBEHHO. Beab UMEHHO C OMOEHO OTIaA-
Ki OTLICKWBAKOTCA 1 YCTPAHAIOTCH TONLKO OLIMGKM, OGHApYXEHHSIE NP TeCTUPO-
Banum

[\ TeCTApOBaHUA NPOTPaMMbI HEOBXOAMMO 3apanee MOATOTOBMT HaGOp
TeCToB. 3T TECTLI AOMKHYI NPV 33AAHHOM UHTEPBANE BPEMEHM, OTBEACHHOM Ha
TecTipOBakue, O6HapyXVEaTL GonbER YNCAO OWMBOK.

Taxim 06Pa3OM, NPV TECTUPOBAHWN 1 OTIAAKE MOXHO CTOAKHYTHCA C pa3-
HeiMU TYnamMU OwNGOK (puc. 5.16).
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Tecruposanwe u omnanka

I
[ I I 1

Gt

[rom— Tecrone

Cwracmeone | | ooy | | TR | ool
S Sprops | [ peamreres

Puc. 5.16. Cxewa Tecruposania 1 0T1aak

CUHTaKCUUECKIMI ABARIOTCA OLIMGKM, KOTOPHIE HAPYWAKOT CAHTAKCAC U NyHK-
Tyaumio Azbika. HaNpuMep, eCI Bbi 43NN NN MEPEMEHHOM, HaUMHAR C UNGPSI,
1AM 3a6bAM NOCTABMT AEOETOMNE B 3ar0NI0BKE CIOXHOJ MHCTPYKUAM. Tepnpe-
atop Python, BCTPETUS OWMGOUHOE BbipaXeHWe, OCTAHABAMBAET BLIMOAHEHNE

NPOTPaMMbI 1 BLIEOAWT COOTBETCTBYIOUIEE COOBLIEHME, YKA3AB HA MECTO BO3HAK-
HoBewus ownbKy (puc. 5.17).

>>> BE-s
SyntaxError: invalid syntax
>>>

Puc. 5.17. Curakcnueckan owmbxa

B Python cusTakcuueckme OwvBK OTHOCATCA K OWIGKAM, a BCe OCTanbHbie
OWHBKY ~ K UCKAIOUEHMAM. HapYLLIEHUE CEMaHTVKIN O3HAUAET, UTO AaXe echu
BLIPAXEHWA HAMUCAHBI BEPHO C TOUKW 3DEHUA CWHTAKCACA F3LIKA, MPOTpaMMa
He paGoTaer TaK, Kak OT Hee OX#AANOC.

Hanpumep, ecan NPONCKOANT O6palLeHUe K NEpemeHHO, KOTOpOil He 6uino
npuceoeHo 3Hauenme, B Cryuae Python 310 O3HauaeT, 4T NepemeHHan Boo6ule

He 6bina O6LABNEHA, OHA HE CYWECTEYET, W BO3HMKHET uckniouenne NameError
(puc. 518)

>>> x=1
>>> print (x+y)
Traceback (most recent call last)
File "<pyshell#2>", line 1, in <module>
print (x+y)

NameError: name is not defined

Puc. 5.18. Vickniouenve NameError

ECAM PY HAMMCAHAN MPOTPaMMB Bbi OWMBAMCY C TATTaMM BEAMUMH, TO BO3HA-
KatoT uckniouerus ValueError (owmbka snauenns) u TypeError (owmbKka Tvna).
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Ha puc. 519 nokasan npumep, oraa s03nukaet uckniouenue ValueError, no-
ToMy uTO GyHKuwA int() He MoXeT npeoGpazosats crpoky “Python” Kk uenowmy
awcny.

>>> int("Python")
Traceback (most recent call last):
File "<pyshellf0>", line 1, in <module>
int ("Bythen")
ValueError: invalid literal for int() with base 10: 'Pychon'

Puc. 5.19. Vickniouenvie Val

rror

B creaytowem npumepe (puc. 5.20) wncro 5 v crpoka “25” npunagnexar pas-
HbIM TUMaM, Onepar CIOXEHUs MEX y KOTOpBIMM He NoAAepXusaeTcs. Mpu no-
nbiTKe X CAOXMTS BO3HUKAET nckniouenve TypeError.

>>> 54m25"
Traceback (most recent call last):
File "<pyshell#1>", line 1, in <module>
s4m2sn
TypeError: unsupported operand type(s) for +: 'int' and 'str'
>>>

Puc. 5.20. Vickniouenvie TypeError

Dlenenue Ha Honb BbizbiBaeT Hckiouerme ZeroDivi

fonError (puc. 5.21).

>>> 500/0
Traceback (most recent call last):
File "<pyshell#4>", line 1, in <module>
500/0
ZeroDivisionError: division by zero
>>>

Puc. 5.21. Vickiouenve ZeroDivisionError

K 0TMueCkin OWNKam MOXHO OTHECTH HEMPaBUALHYI0 NOCTAHOBKY 3aAauM,
HEMONHBIli yueT BCeX CATYaUMii, KOTOPLIE MOTYT BO3HUKHYTS, @ TAKXE HEBEPHHIN
anropuTM. OWMBKM MOFYT GbiTb A0NYLIieHS! Ha BCEX 3TANaX PeweHUA 3aaaum — O
ee NOCTaHOBKM 0 OGOPMAEHMA. [03TOMY OveHs BaXHO NPOBECTH TECTOBMIE pac-
eTbi U aHanu3 pesynbTaTos. Pa3HOBUAHOCTM OWWMBOK M COOTBETCTBYIOLME NPU-
Mepi npusegens 8 Tabaute 5.1

159






OEBPS/image/3182.jpg
Buasi oumGok

Ta6nuua 5.1

Big oGk

Tpumep

37an obHapywenms

Cuntakcuueckme
oMk

Hapywerive Npasan, ONPEASAREMEX A3SIKOM
nporpammposauts

Onevarko nepenyTansl 6auskae o Hannca-
HUKO CUMBONL, HaNpUMEp uudpa 1 1 ykes |

Bo spew omnaam
Ha 31ane komnuas-
v nporpasl

Oumbin speme-
i MenonHenns
(nckmonenns)

QiKW NpK BSINOAHERWNA ONepaLAli cnu-
KOM 6OISlI0E UACHO, AeTeHMe Ha HOM, U3~
BrieueHme KBAAPATHOTO KODHA W3 OTPAUA-
TensHOr0 unCna v T

OB & AaHHEIX. REYAGHHOE OnpeAenEnE
BO3MOXHOT AVENA30HE UaMEHEHWS AaHHbIX

OB B8043-BHIB0AT AGHHEN: HEBEPHOE
CUMTLIBaHIE BXORHEIX AHHEIX, HEBEPHOE 32-
AaHMe GOPMATOR AaHHbX

Tlpi nepeeix 3a-
nyckax nporpamms
80 Bpewms TecTupo-
Banna

AnropuTmmte-
ckue (noruue:
ckute) owmbKku

‘OuiMbKW ananu3a: HeNpaBuAbHaR NOCTaHOBKa
33334, HENOAKBI YUeT BCeX CUTyaUHT, KOTO-
phle MOTyT BO3HAKHYTS

‘CemanTuueckne OLIMBKW: HENOHMNMEHNE N0
pAAKa BbINOMMeNWA ONepaTOpa, HesepHuii
anropur

Bo spem nono-
Mmacwrabroro
Tectuposanna

Dansi asa uensix uucna a w b, Buisegute Bce uncna ot a 4o b exoun-
TenLHO B NOpAAKE BO3PACTaHAR, eCTU @ < b, WM 8 NOpAAKe YGLiBaHUA
& npoTMBHOM Chyuae.

-,
®  warsawarom

1. Nocranoska npo6nem

TIyCTh MCXOAHBIMY AGHHEIMU AB/SHOTC NEpEMEH-

Hole @ u b, Vi 3Hauenvs GyayT BBOANTLCA C KnasmaTypi. HeOBXOANMO CpasHUTL
37U unCna u, eCAn YMCAO @ menbiue b, TO BbiBeCTH BCe uMcha OT a A0 b & nopaake
B03pacTaHmA. ECIn uucio a Gonswe b, T HyXHO BbisecTH Bce umcha o a 40 b
& nopazKe yGuisarms.

2. opmanusauus. Baogum 48a uentix uucna a u b. Ecnu a < b, To, cnons-
3yR UMKA C NaPaMeTPOM, BLIBOAYM BCe YMCAA B IPOMEXyTKe O a 40 b ¢ warom 1.
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MPOrPAMMWPOBAHUE AITOPUTMOB
HA A3bIKE MTPOTPAMMUWPOBAHUA PYTHON

KNIOYEBBIE CIOBA

Vicnons3oears Lakn Lwkn Loop

onepatop ukna Liukamueckai npouece | Lukagix npouecc | Loop process

while Teno umkna Livkn gereci Loop body
Mapamerp ukna Liuka napaverpi | Loop parameter

B O6BIUHOM X/3HM OUEHb YACTO MPUXOAUTCA BLIMOMHATL OAHN 1 Te e Aeii-
CTens Heckoneko pas. Hanpumep, mpu MOATOTOBKe K COpeBHOBaHWIO MO Gery
CMOPTCMEH MHOTOKPATHO Geraer o AOPOXKE, OKa He yNywwwT pesynbTar. Man
LKA YPOKOB, KOTOPHIfi MOBTOPAETCA B TEEHWe Heaenw, UeTsepTn 40 Tex nop,
NOKa He 3a8epWWTCA yueGHbIl roa. MHOTVe MoCewan G0 CasiLay o npoTMeo-
cenesoii nnoTuHe <Meaey», K KOTOPO/i BeAET GETOHHAR NeCTHULA, COCTORWAR U3
842 cryneweii. B 3Tom Cryuae, NOKa He NPEOAONIEETE BCE CTYMEHM, Bl HE CMOXeETE
A06PATLCA Ha Cambilt BEPXHUIA YPOBEHb MAOTUHSI

b RO n
;9 Kakum 06pasom MHOTOKpATHOE MOBTOPEHME OAHAX 1 Tex Agii-
gm ©w)

CTBUIi MOXHO 3aMMCaTL B IPOTPAMMHOM KOAE?

BaXHe/iLuum AOCTOMHCTEOM S3bIKOB MPOTPAMMAPOBAHMA ABARETCA NpU-
MeHeH/e aNrOpUTMOB BETBNEHWA WM UWKNOB. OCHOBHOW CMBICT COCTaBNEHW
NPOTPAMM C LUKIOM COCTOUT & TOM, YTO KOMAHAa, HANMCAHHaR OANH Pas, GyaeT
BLINOMHATLCA MHOTOKPATHO. M03TOMY XOPOWM CTVAEM NPOTPAMMUPOBAHNS Gy~
€T ABNATLCA BHI60P NPOTPAMMACTOM MOAXOAAILENi KOHCTPYKLYW UMKAa. B wTore
NPOTPaMMa, BLINOMHAR BECH UWKAMUECKWIA MPOLIECC, AOMKHA GhiTh CAMON KOPOT-
KO¥i, MOMATHOI 1 3¢exTheHo
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3. BroK-cxema «BLiS0j umCen» NOKa3aHa Ha PHCYHKe 5.22.

Pic. 5.22. 510x-cxenia «Brigoa uncen
4. Koa nporpamme! pewienis 3aaun okasa Ha pucykke 5.23.
File_Edit_Fomst Run _Options Window K |5
& = inc(nput () 2
b = int (input ()) .
it ach: g
for i in range(a, b + 1): 2
print (i)
else: 4
for 1 in range( S b
print (i) i
13
14
15
16
17
18
13
5>

Puc. 5.23. Koa nporpanusi «Bi8os cens

- el
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LuKn — 370 110637 MHOTOKPATHO WCMOAHAEMAR MOCAEAOBATENLHOCTE
o

WHCTPYKUW, MoK AEHCTRYeT 3aAaHHOe ycaoaHe.

Linknmueckuii npoUece — 310 BbIMCAMTERHAIA MPOLECE, NPeAyCaT-
PVBaloLLi MHOTOKPATHOE MOBTOPEHiE OAHOTO i TOTO Xe ASHCTaMA NN
‘OBHINX 1 TeX e OnepaLyAii MM Pa3AUHBIX MEXOAHIX IHAUEHURX,

Mporpammel, peanuaylouye WUKAMECKN MPOLECC, HAZHIBAIOTCE LMKAYE-
cKuMM nporpammanmm. L1 peanu3ayw uwikaeckux nporpan & Python npu-

wennerca uin while.

Uaue ukn while NPUMEHAIOT TOTAA, KOTAA HEVIBECTHO MIHAUANEHO, CKONLKO

6yaer nosTopenwi

Cunraxcnc uukna while

‘while <ycrosue>:
MHCTPYKUUY Tena uwkna

‘while <a noruseckwii oneparop b>

AsicTane (1) ) Vucroum rna
wamenenvea | wiwna

TNoxe

Yenosue

v Veruna

Vncrpykum
Tena uukna

v

Puc. 4.1. Brok-cxema uakna whil

Cummakcuc uakna while nokazan wa pucywke 4.1. Ycnosue sanuceisaetcs
nocne cnosa while. OHO MOXET GbiTb NPOM3BONLHLIM aPAPMETMUECKM BbIPaXE-

Takxe & Hem MOrYT NCTIONb30BATLCA NOTMUECKUE OnepaTopl and, or, not. Mocre

ycnosus crasuTca ABOETOUM.

HUA MU KaXAOM MIOBTOPEHMN LUK NA.

MapameTp uukna - 370 NepeMeHHas, KOTOPas NPUHAMAET HOBbIE 3Have-
&,

Teno LMKNA COCTOMT 13 OAHOT W1 HECKOMEKYX MHCTPYKUME, 3aNACaHHbiX

€ OTCTYMOM OAMHAKOBO BEAMMHL
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5. TecTuposanve u oTIaAKa NPOTPAMMBI.
Heo6XoauMo BBECTU 3HAaueHus nepemewwsix npu a> b, a<b a=b

(m. a6, 5.2-5.4).

Tpaccuposounas Ta6nuua Ne 1

Ta6nuua 5.2

Komanaa Brinonnaembie
Ne Nepemenn: .
anroputma aelicraus
a b
1 [Beoga b 5|8
2 [a<b 5<8 (true)
3 [foriinrange(@, b+ 1) _print() 5
2 [print() 6
5 [print() T
6 [ print() 8
Tabauua 5.3
Tpaccuposounan Tabnuua N2 2
- Komanaa Nepemenmere | BomOHASHLE
anroputma Aelicrans
a b1
1 [Beoga, b 85
2 [a<b 8<5 (false)
3 [foriinrange(@, b —T,-1): _print() 8
4 [ print() 7
5 [print() 6
& [ print() 5
Tabnuya 5.4
Tpaccuposounas Ta6nuua Ne 3
= Komanga Tapases Buinonnemsie
anropurma aeiicraus
alb
1 [Beoga b 515
a<b 5<5 (false)
3 [foriin range(a, b1, -1):_print() 5
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Yenosve onpegenser, Gyaet nn BLINOMHATLCA Teno uukna. ECTn nposepsemoe
YCR0BME MPUHAMAET MCTUHHOE 3HAUEHUE, TO BLINOHACTCA TeNO LUKNA 4O Tex
110p, N10Ka YCNOBHE HE CTaHET NIOXKHBIM. TPy IOKHOM 3HaUEHW YCAOBMA NPOMC-
XOAWT BHIXOA W3 UMKNA. ECAM YCI0BUE GYAeT MOXHbIM NIPU NepBOii nposepKe, To
TENO YMKNa MOXET HU Pazy HE BBINOMHATLCA. PACCMOTPAM NPOCTOM NPUMEP.

E HanuwmTe nporpamMy BHIE0AA BCEX YETHBIX uncen ot 2 40 20.
gy War 3a warom

1. Npuceoum napametpy ywkna i=2

2. A\ns nposepky ycnoswa sanuwen while i<=2

EC/i napameTp uukia i menbuwe v paget 20, TO €CTb YCAOBUE HCTMHHO,
O BHINONHAETCA TEO UMKNA KOMaHAA Print(i) — MPOUCXOAUT B6IS0A HA neuaTs
YETHOTO UMCRa C HOBOY CTPOKH.

3. 3aTem NPOMCXOAUT HAPALIMBAHVE NAPAMETPA LKA HA YCHO 2: i+

4. KaK TOn5KO YCAOBYE CTaHOBMTCA NOMKHBIM, POUCKORUT BLIXOA U3 UMKAA
& 370M Cnyuae uMCno Gyaet Gonbue 20.

5. Ko nporpammsi nokasax Ha pucysie 4.2.

RESTART:

Fie Edt_Fomat Run
2
wnile 1c20:
print ()
1em2 f1m1e2

Puc. 4.2. Koa nporpanimel «HeTsie uucnas

ECv U3 KOBa MPOTPAaMMbl YAANUTS OMIEPATOp YBEMMUEHU 3HAUEHUR i, TO
NOMYUATCA GECKOMEUHbIA MK, B KOTOOM YCIOBUE BLIXOAA WKNA HAKOTAA
He BHINONHUTCA. BECKOHEUHbIE WIKAS! — NOTMYECKUe OWWGKH, KOTOpbIe HEOBXO-
AWMO w3Berars. [1nA NPEpLIBaHNS PAGOTLI MPOTPAMMS! C GECKOHEUHLIM UMKAOM
ucnoak3yerca kombnHauw knasw Crl + C.

Yacto & wwkne while ucnonb3yioT He 0aHO ycnosue, a Heckonbko. Mpumep
K073 TaKoii MPOTpaMMe! MOXHO YBIAETS Ha pucyHKke 4.3
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3uanve. Monumanve

1. Kaxosa uens TECTMPOBaHHS W OTAGAKM NPOTPEMHEI?
2. Kakute ThNbl OWMBOK cyuiecteyior?

3. TIpuBEAUTE NPUMED CHHTAKCHIECKIX OLIGOK W HCKAKONEHWT

4,410 8X0AT B CXeMy TECTUOBHWS U OTIAKA?

5. ECAU B NPOTpaMME €CTh 0TMUECKaR OLUIMBKa, TO BLINOTHATCA MW NPOrpaMMal

Mpumenenve. Ananus

6.C KnasMaTYpSI BBOARTCA UACHa, NOCAEAHEE UMCO 0. HaliauTe Cywby STX uncen
Kakite oK Aonyies & nporpame? YcTpanyTe owwbxw. BaeauTe nporpanmt-
Hbil KO 8 PeAaKTOp. OTKOMNMANPYJiTe 1 BHINOAHMTE NpOrpawy. MpoBepsTe npa-
BUIISHOCTS BHINONHEHHS NPOTPANIMS! € MOMOLLbH0 NPHBEACHHSIX HILKE TECTOS.

Booa Buison
1234567890 55
100500 100500 0 201000
sum =1
a=0
while
nt(input()
sum = sum + a

while
print(a)

7. flawsl A8 TUna UMKAOB. KaKoii LKA ByAeT BbiNoAHATaCA GuicTpee? Kakim 06pa-
30M 370 MOXHO y3HaTs?
i=o
a=10
while i < a:
print()
=i+t

for Iin range(1,10):
print(i)

8. BuissiTe HanGOAEe CyWECTBEHHbIE PUSHAKY CIEAYIOIMX NOHATI:
~ recruposanie;
- omagka;

X R K
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5>
======== RESTART:
& 16
517
i

File Edt Fomst Run Option:

% <10

x=x+1
y=y+1
print(x, V)

Puc. 4.3. Cocrasmoe ycnose

B 4awHom npumepe onepatop wikna while nposepser Asa ycrosws:

Nepsoe ycnosme: «BepHO A, uT0 X Mebie 107

Bropoe ycosue: «BepHo A, 470 Y Mewbie 207

Mposepka NPOMCXOAWT A0 Tex NOP, NMOKa 06a yCIoBUA UCTMHHEL Mpu SToM
3HaUEHME KaXAON 13 ABYX MEPEMEHHLIX X W Y YBENWUMBAETCA Ha 1, 3aTem BLIEO-
AWTCA Ha 3KpaK

Lk GygeT suinonHaTsCA A0 Tex nop, noka x < 10, ay < 20. Byaer uinoAHeHO
3 TaKux N0BTOPa, Tak 3Havenvie x AocTuret 10. Tak kak nepsoe ycnosve x < 10
CTa70 NOKHBIM, TO NPOTPaMMa 3a8EPWMT LKA

3uanve. Mounmanve

1. 4ro rakoe uukn?
2.B KaKux cryuanx wause Bcero ucnos3yerca uk while?

3. [lo Kakwx nop Byger sunonHATSCa Uykn while?

4.B KaKow cyuae & ukne while TEnO LAKIE MOXET Hit Pa3y He BSINOMHUTSCA?
5. Tlouemy UK MOXET BbiTs GeckoHeuHsIM?
6. Hanuwie sepHsiii canTakenc uukna ¢ whil
7. NipovisHecuTe Kntouessie C108a Ha pasHbix A3bIKax.

Mpumenenue

8. flana nporpamuia. VIcnpassTe OWMBKN W HANWLIUTE, 4TO NOAYUHICA B pesynsTaTe
ee sunonHeHus.

i=0

whilei < 5

print (i)

=i+l

Pesynurar:
9. HanuwiTe POrpaly, BHIE0ARLLYKO PAA YeTHBIX uncen or 0 Ao 20.

0 0% %
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~ npasuna TectuposaH;
~ NPUHUMNL COCTaBAEHUS TeCTOB;
~ MeTOgs! TeCTMpOBaHS;

~ cnocobe oTnak;

~ engsl OwMBOX.

@‘ Cunres. Ouenmsanne

9. Ha pucymke 5.24 npuseseH KpOCCBOPA CO CIOBaMM. BriNonHMTe 0BpPaTHYIO 3a-

plaln[c[nlaT[o]p

9o[a

S[=[s[=]e

=[=[<[=[s3]= o]
o[=[a[s[E[o]a

DEERDEERREEE

GEEEEEY

S[o]=[=[s[n[e[o]

n[n[p[o[r[p[alm[m

o[=[z[s[a]o[o[=[=[0]a ||«

Puc. 5.24. Kpoccaopa

10. Mposeawre vccnegosanue No BuBpaHHO Bamy ugee npoexta. BunonHuTe
creayiowve sransi

1) Mocranoska npo6ens.

2) Mocranosxa 3agaun

3) Co3aanwe MaTemariseckoi Mogenu

4) Paspaborka anroputia

5) PaspaBoTka nporpaus.

6) Otnaaxa n Tectuposanvie.

7) Kownwnauus u BbinonHenve.

8) flokyMeHTaUus: K AATOPATMY, NPOTPaMME.

9) Mpesenrauys npoexra.

10) 3awwra npoexra,
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10. flak Ko NpOTpaNM, NpoaHaNM3MpyiTe ero. HanuuuTe ycnosve 3aaaun. Kakoii
6yner pesynsrar seinonHens NporpamMsi?
fib1
fib2
print (fib1)
print (fib2)
=10

i
while i < n:
fib_sum = fib1 + fib2
print (fib_sum)

fib1 = fib2
fib2 = fib_sum
izis1

B s

1. HanuwiTe NPOTPaNMy, KOTOPaR BIBEAET Ha SKPaH BCe HATYpaNLHbE AeNUTEN
AGHHOTO HATYPANSHOTO NCAa N

PeKomenaaunm. /L1 pelwiens 3a4a4n MCNONL3yiTe LKA, & KOTOPOM Nepevier
Hast § Gyger MewaTbCs O 140 n. BHYTPH AKX MCONb3yiiTe BeTanEHvE C NPOBEPKOTE
YCN0BUA, ECAU OCTATOK OT AeneHUs n Ha | pasen 0, T0 Haneuaraiire 3uadenie |

12. Ouenure, & Kakux 338auax MOXeT uconb308aThes wakn while. Mpwaywaiite
338auy, © KOTOPOJ ByaeT ucnons308aTsCa Lk while, HanuuwiuTe KA Nporpamsssl
Ha A3bike Nporpamuposanus Python. MoaenuTech caoeli 3aadeli ¢ oHOKNACCH#-
Kawn.

]

Bnoxennbie yuknb while

VIHCTpYKUMS 08HOTO Uukna while MOXET HAXORMTLCA BHYTDH UHCTDYKUMM ADYTO-
70 uMkna. Takas CTPYKTYpa Ha3bIBa€TCA CTPYKTYPOI BAOKEHHBIX LAKAOB. PaGoTa
TaKO¥i CTPYKTYpI COBEPLIAETCA CEAyIOLAM OBPE3ON: Ha OAHY HTEPALIIO BHEWHE-
O UMKAA BAOKEHHbIE LKA COBEPLIGET BCE BOMOXHBIE UTEPAL

B0K-Cxewma BaoXeHHbIX Wiknos while noKasawa Ha prcyHke 4.4
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Tectosuie 3aganun k pasgeny V

1. MocneAoBaTENbHOCTL AEHCTBWIA, BLINOAHEHUE KOTOPLIX MPUBOAMT
K KOHEUHOMY Pe3y/LTaTy, Ha3bIBAETCH:
A) yrazamem;
B) Her sepHoro oTsera;
©) anroputmom;
D) yyknowm;
E) setanexviem

MALHOM NOCNEAOBATENLHOCTH «3TaNbI PewWeHUA 3a-
A3 C NOMOWBIO KOMNBLIOTEPa».

1) Mocrpoenne anropuTma.

2) Gopmanu3auus. Mogenvposanve.

3) Nporpammuposare.

4) Nocrawoska npoGewsi.

5) OTraaxa u TeCTpOBaHUE MPOTPaMMLI

3. CkonbKo pa3 Gyaer BbINOAHEHO TeNo uuKna?

for i in range (1, 10, 2):
<teno yukna>

A1

8)3

Q5.

D)7

£ 10.

4. Kakum 6yaer sHauenme i nocne cnonnenns

wHCTpyKUWiA (pHc. 5.25)7

i, n =0, 625

Ao. vhile n >

B)1 n=n//s
0s. i=314
D) 0625. print (i)

0S5,

Puc. 5.25. Vcrpykunn
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Pic. 4.4, Brok-crema noxenHaix LAkios while

puntep. a0 yenoe uucao n. Pasnoxume e2o Ha npocmele MHOXUMeAU (pc. 4.5).

n=27
n = inc(impuc('a = ) 333
v=a

while 1 <n // 2:

n = 1000

222555
while not n % 1

print (i, end=' ')
n /=31
g4y

Pic. 4.5. MIpOrPatMa PavIOXEHNA UACAE Ha MHOXATENM

Vigen anropuiia & Creayiouien. BO BHeWHEN UAKAE NEPEBADaEN BOIMOXHHIE Ae-
AUTEN ACa. BO BHYTDEHHEM LKA Ml ACTMM UCHO Ha ACNTENS, NIOKA 3TO 803~
Moo,
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5. Aau Kop mporpammbi B Python [fie gg Fomat Run Options Window

(puc. 5.26). Onpegenwte, 4To GYACT BbI- | o 3 in ‘mpusest \'Kax acna?
Beaeno Ha newars. ir3 ==\t

A) <Hatigeros. print ("Hazeno")

B) «[oT08O0>. e

©) OumbKa & koge. print ("Tozoso")

D) «Haiigeno» u «[oT080>.

) Buixos s akna Puc. 5.26. Koa nporpaniisi 1

6. Uro Gyaer BbiBeaeHo Ha newats TM
Koaom nporpammbi (puc. 5.27)?
A) Ouwmbia, Tak Kak i
He npuceoeHo uncno

File Edit Forat Run Options

Tor 1 in range(s):
if1v2=o0:

B) Yncna: 1,31 5. K
Q) Yncna: 0,2 m 4. P
D) Yncna: 113, Puc. 5.27. Kog nporpaniesl 2

E) Yucno 51 2

7. ANrOPUTM HA3bIBAETCA UNKAMUECKAM, ECTM:

A) OH COCTaBNIEH Tak, UTO €10 BLINOAHEHUE NPEATIONATaET MHOTOKPATHOE No-
BTOpeHHe OaHWX W Tex Xe AeliCTBuii;

B) €r0 KOMaHbi BLINONHAIOTCA 8 OPAAKE MX ECTECTBEHHOTO CE4OBAHNS APYT
33 /APYTOM HE3ABMCHMO OT KaKMX-TMGO YCAOBMI;

C) X0 €10 BLINOAHEHNA JABACHT OT MCTMHHOCTA TEX WM UHLIX YCAOBWT;

D) OH BKTH0UAET & CE6A BCNOMOTaTeNLHbII ANTOPHTM;

E) BbinONHeHIe ero AeHiCTBUN MPUEOAWT K KOHEUHOMY pe3ynsTaTy.

8. Kakum GyAeT MakcumanbHoe 3HaueHme i npu MCNonHeHny uuKna?

in range (1, 5
<teno ynkna>

A1
B)2.
o3
D)4
6.

9. Lukn ¢ npeaycnosmem (while) Bbinonuserca rak:

A) BHINONHAETCA TENO LWKNA, WIMEHAETC NAAMETP LKA, NPOBEPAETCA yC-
70BYE NPOAOIKEHNA BIMOTHEHUR LNKAA;
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Vicnons3osars, Ans Yuin For

oneparop uukna | Wrepauus Wirepauns teration

for. Dvanason Avanason Range
Napawerp wikna | Unkn napaverpi | Loop parameter

@? (5 Kax sam v3sectro, uukn ¢ ycnosvem while wcnonsayerca npu

XS HemssecTHOM KonmuecTse noBTOpOB. Kakoit yukn nyuwe npume-
HWTh, CAM KONMUECTED MOBTOPOB ByaeT U3BecTHO 3apanee? Ects
7 APYTO/i CTIOCOB OPFaHW3aLYAN NOBTOPEHS TPYTINbi BbIpaXEHU?

[lonyCTuM, HEOBXOANMO BBINONHATL YACTO MOBTOPAIOUMECS ACCTENA C U3~
BECTHBIM KONMECTBOM MOETOPOS. Hanpumep, caenats Asa kpyra BOKpyr dyT-
607bHOTO NONA AM60 NPOATM 842 CTyneHw An NoAbEMa Ha nAOTAHY <Meaeyn,
npocymmmposats 100 uncen ¢ warom 5 v T, LA ONMCaHWA BCeX STuX AelicTami
HEOBXOAMMO GOMbILIoE KOAMUECTSO Bpemeny. Kak C3KOHOMWT Bpems, Hanwcas
KOpOUe MPOTpamMy 1 ynyuuue ee CTpYKTYpy?

/1% NOBTOEHA KAKOTO-TMGO AEHCTEMA WMKMA (ATepauui) Ha 3agakHoe n
WACIO Pa3 MOXHO UCnONb308aT Wk for smecte ¢ Gykkuyed range. Livkn for
VIHOTAA Ha3LIBAIOT LUKNOM C NAPAMETPOM.

@) Umkn for ucnonsayerca ana nosTopesus kakoii-MG0 nocnegoBaTENbHO-
(0”® v gelicrauii 3a4anHOE UACNO Pa3 WM MDY MIMEHEHUN 3HANEHNR Nepe-

MEHHOIE & LKTE OT HEKOTOPOTO HAY/IBHOTD A0 KOHEUHOTO 3HAUEHMTA.

Cumakeuc umkna for BeInAguT Tak:

foriin range(n):
Teno unkna

A€ i ~ MHAEKCHARA NepeMenHan, 1M NapaMeTp yMKAa

B unkne for yKasbiEaioTCA NEPEMEHHAR U MHOXECTEO 3Hauenwin. Mepemen-
Han i GyAeT NOCNeA0BATENLHO NPUHAMATL 3TH 3HaveHws. B KauecTse napamerpa n
GYHKUWM range NCONb3YIOTCH UCAIOBAR KOHCTAHTa, NEPEMEHHAR 1M NPOM3-
BONLHOE apUPMETHUECKOE BbIPAXKEHME.
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B) 3MEHAETCA NapaMETp WKAa, MPOBEPAETCA YCAOBNE NPOAOAXEHNA BLINOA-
HEHWA LUMKN3, BLINONHAETCA TENO UMKN;

C) NPOBEPRETCH yCIOBME NPOAONKEHWA BHINONHEHUR UMKNA, BHINOTHACTC
TENO YAKN3, UIMEHAETCA NapaMeTp uMKAa;

D) 710 ykna BLINOAHAETCA N Pa3 (n ~ HaTypanbHoe);

E) OMpeAenseTch, CKOMLKO Pas AOMKEH GbiTh BLINOHEH UMK, 1 AaNee Wakn
C NpeAyCROBMem CBOANTCA K UAKAY C NapameTpow.

10. Lukn ¢ nocrycnosuem (while True) sbinonnserca Tak:

A) BHINONHAETCA TENO LMKNA, MIMEHAETCH NAAMETP UWKAA, NPOBEPAETCH yC-
70BYE NPOAOIKEHNA BIMOTHEHUR LNKAA;

B) 13MEHAETCA NapaMETp UNKAa, MPOBEPAETCA YCAOBME NPOAOTXEHNA BLINOA-
HEHWA LMKN3, BLINONHAETCA TENO UMKN3;

C) NPOBEPRETCH yCIOBME NPOAONXEHHA BHIMONHEHUR UMKNA, BHINOHACTCH
TeNo YAKNa, UIMEHAETCA NapaMeTp uMKAa;

D) 710 ykna BLINOAHAETCA N Pa3 (n — HaTypanbHOe);

E) OnpeAenseTch, CKoMLKO Pas AOMKEH GbiTh BLINOHEH UMK, 1 AaNee uukn
€ NPeAyCROBYem CBOANTCA K UAKAY C NapameTpow.

11. Kakoe uncno Gyser eneno
Ha 3KpaH B pe3ynbTaTe BLINOAHEHUA LMK
noKasaHHoro Ha puc. 5.287

File Edit Format Run Options
i=3
princ ( "9v, end="" )

g while & < 6:

s print (i, end="" )
09123 e

D) 1239,

£)3939. Puc. 5.28. nkn

12. PaccrasbTe B NpaBMALHOM NOPAAKE 3TaNbi NOCTAHOBKA NPOGEMb.
1) O6ocHosakwe npoGaemsi.

2) Crpyxrypuposanme npobnems

3) Qopmynuposanve npoGrewmsi.

4) Ouerka npoBnems.
n12,34
8)3,4,1,2
01,432
D)2,1,3,4
631,24
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MHOXeCTEO 3HaUeHMIt MOXET GbiTh 3A4aHO AVANAZOHOM, CIMCKOM, KOpTEXEM
WM CTPOKOW. Mei GyAEM NPUMEHATL AMANAION, KOTOPSI CUATLIEZET KONMMECTED
NOBTOPEHNIA, HAUMHAR C NEPEOTO 3HAUEHNA, PABHOTO HyHO (0), M OCTAHABAMBAETCH
Ha npeanocneasen.

PaccMOTPYIM TPU BApaHTa 3aAaHWA AVANA30H GYHKLAW range.

1) ECAM yKa3ak OAMH NapaMeTp, TO UHAEKCHAR NEPeMeHHaR | NpUHAMAET Ha-
uaneHoe 3Hauenue paskoe Hyto (0).

2) ECaw yKasansi 482 NapamMeTpa, TO MHASKCHAA NepemenHas i GyaeT npuHi-
MaT 3HaveHUR

~ Nepewii napamerp — HauazbHoe 3Hauenve;

~ 8TOpOIt NapaMeTp ~ 3HaveHve, HAXOAALIEECH Ha NPEANIOCAEAHE NOMUMM
w pasHoe n;

~ nocnegHee 3uauenue GyaeT HAXOANTLCA & MO3ULMM N+ 1, KOTOpOE He ByzeT
BbiBeAEHO Ha nevaTs,

3) ECAu yKa3aHsi Tp1 NapameTpa, TO TPETUit yKa3IBaeT Ha War MK AA.

HeoBXoauMO 3aMOMHATS, UTO TENO UMKAA HY Pa3y He BLINOAHWTCA Mpn
YCROBMY, UTO NepBLil NapameTp N Gonbue BTOPOTO NAPAMETPa WM OHM PaBHLI
Mexay co6oii.

MpyEeseM HECKONKO NPUMEPOE.
Mpumep 1. Beisecmu Ha nevams ece wucaa om 0 3o 20 & 0dwoli cmpoke

(puc. 46).

File Edt Format Run Optiof] 01234 5678910111213 14 15 16 17 18 19
for 1 in range (20)

N
princ (s, ena= )

Puc. 4.6. Meuats uncen o7 0 40 20

Tak KaK B AMaNa3IOHE LKA HE YKA3aHO HAHANLHO JHAEHME, TO MO yMonua-
HItO 3HaueHme GyaeT pasHo HyMo. LK BLINOAHAETCA 20 Pa3, O OCTaHasAMEa-
eTch nepea nocaeaHim uncnom 20. Ha 3kpas GyayT BuiseseHs uncra ot 0 4o 19.

Mpumep 2. Buisecmu 1a nevams sce yucna om 20 30 1 6 06pamHom nopadke
Ha 0dkoil cmpore (puc. 4.7).

201910171615141312 1120987654321
S|

Fie Edt Fomst Run Options

for 1 in range (20, 0, -1)
print(s, end=' ')

Puc. 4.7. Mewars uncen & oBparHom nopaake
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13. Yro Gyaer sbiBeaeHo Kkoaom
nporpammbi Ha neuars (puc. 5.29),
ecnm BBecTU umcno 152

A) Cymma: 5, ymHoxenme: 5.

B) Cymma: 8, ymroxenme: 7.

©) Cymma: 6, ymHoxenve: 5

D) Cynmma: 9, ymHoxenve: 4.

E) Cymma: 7, ymHoXeHve: 8.

Fic Ean_Format Run Options Window Help
o = inpuc (‘Beemere uence wicno: 1)
sum = 0
mulc = 1
for 1 in
sum 4= 1nc (1)
male *= inc(1)
print (*open=t, sun)
print (*ycxere=", mait)

Puc. 5.29. Ko nporpaniss: 3

14. 3an0nHUTe TaBAMLY TPACCMPOBKA ANA KOAA NPOTPAMMBI, MPUBEAEH-
Horo B TaBnmue 5.5.

Ta6nuua 5.5. Tabuya mpaccuposku

Mepemennbie | Buisoa na
k [ s | x xpan

Oneparopsi Yenosue

x=0

for kin range(3, n + 1)
s=s+k
if s%k =
print(s)
else
x=x+1

15. Alan ko nporpammbi (puc. 5.30). BoinonHMTe TPACCUPOBKY NpOTpam-
Mbi, COCTaBMB TaBaMUy. YTO NONYUMTCA HA SKPAHE, ECIM BBECTM NATL YNCe:
11,22, 33,44, 557

File_Edt_Format Run Options Window _Help

print (‘Beeme wuona: 11, 22, 33, 44, $5')
2=0; p=1
for 4 in range (5):
a=1nc (1nput ()
s=sia
pep*a
Pprint(*Cya ssexemssx wicen s=', 3)
print (*liponssenenve ssexemmx wices', B)

Puc. 5.30. Koa nporpanmsl 4.
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Nporpanma esisoauT wncra ot 20 Ao 1 ¢ warom unkna 1. Mpeanocreanee

uncno Gyser 1

TMpumep 3. Buigecmu Ha newam ece Heuemwsie uucia om 100 21 wa 00kl
cmpoxe (puc. 4.8).

1357911131517 19

File Edit Format Run Options
55

for i in range (1, 21, 2)1|
princ(i, end=' ')

Puic. 4.8. TMewars HeweTHbix uacen
My UCNOAb308aHN B AMANa3OHE TPEX NapaMeTPOE:
~ nepewii napameTp (MCno 1) 3343€T HaUANLHOE IHAUEHME HHACKCHON Nepe-

MEHHOA;
~ BTOPOJi NAPaMETP (4MCNO 21) ~ 3HauEHNE, A0 KOTOPOTO GYAST MEHATHCR M-

AeKCHaR NIEpeMEHHR, He BKNI0UAR ero;
~ TPETUI1 NAPAMETP (4ICHO 2) ~ BEAMUMHA W3MEHEHNR MHACKCHOM Mepemen-

Holi (war uya).

Mpumep 4. Haiimu cywmy uucen om 130 n (puc. 4.9).

File Edit Format Run Options Vil pierime n= s
n=inc (inpuc ("Bsemwze n= "))l 15

sum=0 >>> |

for 1 in range (1, n+l):

sum +=1
print (sum)

Puc. 4.9. Cymmia uncen

Napamerp uakna i npusimaeT 3Hauenis 1, 2, ..., n. M03ToMy 3HaueHve nepe-
MEHHOIA SUM NOCNEA0BATE/LHO YBRNNNMBALTCH Ha YKA3aHHbIE IHaueHus. [1pouc-
XOANT HIKOM/IEHHE CYMMbI NPV HAUANSHOM NPUCBOEHUN NEPEMEHHON Sum = 0.

Takum 06pazom, eciu cusTakeuc wkna for sagats
Tpems napametpamy, 1o npw ware uukna d > 0 3Have-
HIR MHAKCHON NEPEMEHHOT BLINMCARIOTCA B BUAE:

foriin range(a, b, d):
Teno uukna

a,
a+d,
a+2*d,

A7 Bcex anavenwii i < b.
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TI0CCAPUIA

DoS-araKa - araka Ha 8e6-Cepaep Wik APYIYIO KOMMSIOTEDHYIO CUCTEMY ATS 8510~
aa ee w3 CTpos. TIpn 3TOM CO3RAOTCA YCNOBAA, IATPYAHAIOLIME AOCTYN NONLI0BaTENE
K cairy.

DDos (Distributed Denial of Service) - pacnpeaenenHas ataxa Ha oTKas 8 OBCayxMga-
HUM. 310 OBHOBPEMEHHAR aTaKa C GOLUIOTD KOAMUECTEa KOMNH0TEPOS.

ABconoTHan CcbinKa ~ CCHINKa, KOTOPas MO3BOET 3aBHKCAPOBAT CTPOKY.
Wk CTONBew, (WIn CTPOKY W CTOABEL, OAHOBPEMENHO), Ha KOTOPSIE AOMXHA CCHINATLCH
Gopuyna

AKKayHT — yueTHa 3MACs NONLIOBATENS, TO ECTh HABOP MHHbIX AGHHSX, XpaHA-
LYXCA Ha KBKOM-TUO CaiiTe Wi MHTEpHeT-cepamce.

AArOPHTM ~ TOUHOE U MOHATHOE NPEANACAHUE HCIONHATENO COBEPUINTS NOCTEA0Ba-
TENSHOCTS ACTCTBMI, HANDABNEHHLIX Ha PELLIEHME NOCTaBNEHHON 328auM.

ANGABUT — MHOKECTEO UCTIOL3YEMSIX CHMBONOB B S3bIKE.

BOT — aBTOHOMHOE NPOTPaMKHOE OBECnEueHvE, KOTOPOE MOKET COCTORTS M3 BUDY-
0B, 6panaMay3pOS, NPOTPaMM A1 YAANEHHOTO YIPASAEHNR KOMTILIOTEPOM, & TaKKE M-
CTPYMEHTOB 4719 CKPITUR OT ONEPALIMONHOT CHCTEN

BoTHer (anrn. botnet) ~ KOMNbIOTEpHAs CeTs, COCTOAAR U3 HEKOTOPOTO KONMUECTE
Xocros ¢ Goramm.

'BpanAMay3p — NOTPaMHHO-aNNADATHAIA KOMNAEKC, KOHTPOAMPYROLLMTi CeTease na-
KETbl 1AW YCTaHOBAEHHSIE NDOTPaMMLL. [TDUMEHSETCA AR JaLMTS! CHCTEMSI OT KOMNbI0-
TepHbIX araKk.

Benmuuuna 2° ~ 06beM aAPECHOTO NPOCTPEHCTBR NPOLLECCOP, TO ecTh OB e onepa-
TBHOI NBMSATH, GUIMMECKN BAPECYEMOTi NPOLIECCOPOM.

BAIOXEHHBIE UMKIbI — KOTAZ B TENE OAHOTO LKA (BHELIHETO) PasMENLALTCs Apyroit
LKA (BHYTPEHHUAH). BHELIHAA UACTS BOXEHHOTO LYK BHINOJHACTCA TOALKO NOCAE TOrO,
KaK 328epLIAT PABOTY BHYTPEHHAR YacTs.

BoCxoAsILiee NPOCKTMPOBAHME — TEXHONOTA PA3PABOTKY NPOTPaNM, NpW KOTOPOii
CHauana NPOEKTUPYIOTCA W OTAZXBAIOTCA NOANPOTAMMSI AT BHINONHEHAA NPOCTSIX
‘OnepaLIMil, NOCAE YErD OHiA CAZLIBAHOTCA & EAMHYIO NDOTPAMMY.

'BXOAAUIIA TPadMK — NOTOK MHGOPMALUY, NORYHaEMOTi 13 CeTn MHTEpHET,

TUCTOrpaMMa — AVarpawia, 8 KOTODOI OTASNSHbIE IHaNEHWS NeACTaBneHs Bep-
TAKARLHEINM CTONBLAMN Pa3IMNHOT BHICOTH

TPUGMHI — NDECNEA0BaHE ADYTVX WTPOKOB & MHOTONON30BATENSCKAX OHNA/H-
wrpax.

TPYRNUPOBKa AAHHLIX — OBLEAVHEHHE AANA30Ha SleeK.

Anarpamma — (P FPAQUHECKOTO NPEACTABNEHHNS YACHOBLIX HAUEHNT, KOTOPaR
11038079ET OBMETUTE VHTEPIPETALIMKO 4MCIOBEIX AGHHbIX.
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Ecaw war uakna d < 0, To NepemeHHan LKAa IPUHAMAET Bce 3Havenns i > b.

ECAM CHHTaKCHC unkna fOF 3a4aTh C ABYMA NAPAMETPaNH, TO HAEKCHAR nepe-
MeHHan i GyAeT MPUHAMATL 3HaueHNs OT a 40 b = 1 Bk nouMTensHO.

Mepabiii NapaMeTp dyHKWWM range 3a4aeT HaUA/LHOR 3HAEHNE MHAEKCHON
NepewmeHHOI, a BTOPOii NapaMeTp — 3HaueHMe, KOTOPOE OHO He ByeT NPUHMMATS.

BONeHHBIMK.
BHEWHAR YaCTL BNOXEHHOTO UMKAA BLINO/HAETCA TOALKO NOCAE TOTO, KaK
3aBepLINT PABOTY BHYTPEHHAR YaCTs.

ECAM 0AUH UMK TIOMELLEH BHYTPU ADYTOTO, TO TaKMe UMK HA3bIBAIOTCH
o

Mpuaeaen npuviep, Koraa oanH LKA for BnoxeH & APyro/i UK for.

HanwwwTe Mporpamiy, KOTOPaR BbIBEAET Ha MeUaTs TABANLLY yMHOXE-
Hun npy 1 = 3 c ancramn 1, 2, 3, 0

1x1=1
2x1=2
3x1=3
BHyrpennui umcn — 123 (9 pas)| 1 X2 =2 5
2u2nd BHewnuit yakn — 111 222 333
3x2=6
1x3=3
2x3=6
3x3=9
War 3a warom '8,.
&9

/L1 peanu3aUyi AaHHON NPOTPaMMbI NPUMEHIM BOXEHHIT LYK, COCTOR-
L U3 BHELHErD UMKNa W BHYTPEHHETD. ECAN BHELIHMI LK BLINOTHAETCA OUH
Pa3, T0 BHyTPeHHA! UMKA ~ TDU Paza. B UTOTe BHEWHW/i BHINOTHAETCA TPU Paza,
2 BHyTpeHHMli ~ AeaaTb pas.

HanpuMep, eciu nepewexHoli n NPUCEOUM 3Hauenve 3, T0 BHyTpeHHMii
Wk Byser NOBTOPATEA 9 pas. My 1 = 4 BHyTPeHHMI LKA BSINONHAETCA 16 pas,
anpun = 7 wikn nosTOpAETCA 49 Pas u T.A. LR TOMO HTOBk! WAKA NOBTOPAACH
N pa3, 8 AUaNa30He GYHKLWN FANGE HYXHO NOCTABATS BTOPOJ NaPaMeTp, paskbii
net
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VinrepHer-Tpadmi (ann. Traffic - gswxenwe) - 06bew AHdopMaLMY, Nepeaasaemoi
Uepes3 KOMIILHOTEPHYHO CeTb 32 OnpeaenenHsii Nepnoa Bpemeny.

Vndorpaduka — CNocos nogau nH$OPMALIY, AAHHSIX M 3HaHUA € NOMOLLEIO rpa-
ueckoro soBpaxenus

VHbOpMAUMOHHan 6E30NacHOCTL — COXPAHEHME W JaLMTA MHGOPMALYM, B TOM
UUCNE CUCTEMSI 1 0BOPYAOBaHMS, KOTODSIE NDEAHASHAUEHS! AR NUMEHEHUS, COXpaHE-
HUs 1 NEpeAauN ITOR UHPOPMALL

Vicxopsumii TpagmK — OTripasnsenisie Aankble (TeKCrosas, rpapuueckas, sugeo
WT.A) € ACNONE30BaHMEN ceTh VTEpHe.

Witepaumn unkna - A+ POXOA 1070 WAKra
3aBUcHMan sueliKa — 110625 SHeiika, KOTOas COREPXHT GOpMYDY.

Kawan ceasn (anrn. channel, data line) — CucTema TexHMIECKUX CPeACTS U cpeaa
PACNPOCTPaHEH WS CHIHANOB A1 OAHOCTOPOHHEN NIEpeaatn AaHHIX (HBOPMALUK) OT OT-
NpaBUTEns (MCTOUHMKE) K NOAYHaTENO (NPUEMHIKY).

Kn6epEYARMHE — TpaBAs, OCKOPEAEHNS UM YTPO3b), BHICKAIHIBAEMSIE KEPTE € N0~
MOLLEHO CPEACTE MNEKTPOHHOI KOMMYHAKALIAW, B UGCTHOCTH, COOBLEHME B COLMANSHbIX
CeTAX, MIHOBEHHSIX COOBLEHNY, 3KTPOHIX nAcem 1 CMC.

KoMNbI0TepHOE MOAGNMPOBAHME — METOA PEWEHNS 33431N aHANN3A Wk CuiTe3a
CAOXHOM CUCTEMbI Ha OCHOBE UCNONLI0BAHMA €€ MOASAM.

KOMCORWARLMA AGHHBIX — OBLEAUHENVE HECKONKIX AUANGI0HOS ABHHEX B OAMH
avanazon.

KOHCTaHTa — WACHO IGO0 TEKCT. OHa HE MEHRETCA B NPOLIECCE PACHETOE.

KoHGUAEHUMALHAR MHBOPMALIMS — MHOODMALYS, SBAAIOLAACA KOHDHAHLAAE-
HOW, TO €CT A0BEPATENSHOI, He NOANEXALLEN OTAACKe, CEKDETHO

KpyroBas Aarpamma — A4arpaua, KoTOpas NPEACTABIEHa B BuAe KPYFa, PasBuToro
Ha CeKTOpHI, 1 & KOTOPOIi AONYCKBETCA TONLKO OAUH AR AGHHSIX.

Koui-namsTs, w14 CoepXonepaTHBHan NaMaTh, — OueHs GHICTPOe 3anoMmKakee
YCTPOACTBO HEBOALIOTO 0Bbema. OHa MCMOML3YeTCs NP OBMEHe AGHHSINM MEXaY
MUKDONPOLIECCOPOM M ONEPATUBHOT NBMSTSI0

Nluneliuatan AMarPAMMA — AUATDANIMA, B KOTODOT OTAENLHSIE IHAUEHHA NPEACTAE-
MEHbl BEPTUKANSHBIMA CTONBMKAMM Pa3IMHOT BICOTH

Tloruueckiue oWMEKH — OWIMGKH B AOTHKE, WX TPYAHEE BCETO OBHADYXAT.

MogaybHOE POTpaMMIPOBaHHe — OPIaHI3aLA IPOTPAMMSI 8 BIAE COBOKYMHOCTA
He338MCUMLIX HaCTEl: (MOAYNEH) CO CTPOTYM NOPAZKOM WX B3aMMOAEHCTBNA

Mouwocrs angiasuta (N) - KOMECTEO CAMEONOB & anbasuTe (ero paswep)

O6beKTHO OPUEHTUPOBAHHOE NPOTPAMMMPOBAKNE — METOA NPOTPAMMADOBAHIS,
OCHOBaHHBIi Ha MCNO/IS30BaHMN B NIPOTPAMME COBOKYTHOCTH OBLEKTOB, KaxXgbi 13 KOTO-
PhIX COBEXMT HEKOTODbIE AGHHAIE ¥ METOA M OBPaBOTKA
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Fie £t Forrt o i Vw1
ot x 0 range (1, ne): Saussenne oepeentch x wenserca B Buemin e, SvemnGh R
Ty i rangh (L med)sIomavese nepeseasoh 5 Ann xaxsono mevens x - 0% 1 %0 3, mympemesh wocn
e e

1
1
H
2

3uanve. Monumanue

1. TIpOU3HECHTE KAKOUEBHIE CIOBA TeMBI Ha PasHBIX A3bIKAX.
2. OnuwTe CocTasnmioLme CAHTaKCUCa OnepaTopa uwKkaa for.
3. Yeranosute cooteercrame.

y S

Virepaum A e exarouaer s ceba nocieanee w0

®

2| War wnxna B | Uncnosan xoncranTa, nepemenmas ana 1po-

U3BONSHOE BpUOMETAUECKO BhIpaXeHHe

3| Mapawerp n gywunn range | C | Konnuecrso nostopos waxna

4 [ Gynkus Bri308a Avanazona | D | 3nauenite, Ha KOTOpOE GyaeT yBennamBaTs-
uncen €A WM YMEHBLATLCA CHETINK LMKNA MK

Kaxgou npoxoge

4,410 03HauaIoT TPY NapameTpa GyHKuw B CunTakcuce for i in range(a, b, d)?

5. U410 Gyaer swiBeaeno Ha nevars (puc. 4.10)7 OBbACHUTE 3 CNOCOBA 813083 range.

1) foriinrange 2.7,3) 2) foriinrange (3,6)  3) foriin range (3)
print () print (i) print (i)

55> range(2,7,3) __[5> range(3,6) [55> vange () ]

Puc. 4.10. 3a5anue A7 BIB0AA Ha nevars

6. Hanuwue nporpaisy ¢ wikiom for U UCNOAL30BaHIEM GyHKUMK range(),
BHIBOARILEN Ha 3KPaH A HATYPANLHEIX YMCEN OT MAHMMYMA AO MAKCAMYMA
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Puc. 3.3. Tabnuua ywwoxenns
or1a09

G? ©
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6. Ckonupyiite Gopmyny Ha scio Ta6-
nmuy. B wiore ew ysuaure Tabauuy
ymHoxenns (puc. 3.3).

7. Mpoawanusupyiite nonyuesyio Ta6-
ALy yuHOXeHWs (pc. 3.4). Kakum 06pasom
MEHAIOTCH OTHOCHTENbHBIE 1 aBCOMOTHSIE
cceinkn 8 Tabauue?

8. Mowmensiite Aawhbie B CTpoke 3a-
ronoexa, Hanpumep, 10, 11, ..., 19. Mpu
3TOM M3MEHATCA AaHbie B CTonGuax. Yto
NPOM3OIAET C TABAMYEN yMHOXEHNS?

9. Bcrasste  CTpOKM  Hap  TaGuei
w ssegure 3aronosok. Coxparnre daitn

B aueiiky A10 ssenn Gopmyny =(A5+A9)/$D$1. 3atem 31y dop-
Myny ckonuposan & sueiiky A15. Kakas GopMyna cogepxutca
& rueiike A15? [IpOBEpSTE Ha NPaKTUKE NPABUNLHOCTS BHIMOTHEHUS.
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HUCXOARULee NPOEKTUPOBaHHE — TEXHO/OTA Pa3PABOTKIA NPOTPaN, NIpH KOTOPOTE
Ha KaXAOM Ware NPOEKTUPOBaHIA 33Aaua Pa3BMBAETCA Ha GOree MeKue MOA3aAakM

OTMaAKa - NPOLECC MOWCKa 1 MCNPABAEHAS OWMBOK 8 NPOTPaNIMe, NPENsTCTBYILMX
KOppeKTHOJ paoTe nporpai

OTHOCHTERbHAR CCbINKA — 0603HANEHWE AUETiKY, COCTABNEHHOE U3 HOMEPa CTONGLa
u crpokn.

OLIM6KN MO BPEMEHM MOXHO NPOBEPUTE, KOTAA NIPOTPaNIMA 3anylLera. Hanpuiep,
AeneHwe Ka 0 Wi TN AaHHbIX He COOTaETCTaYeT.

TlapameTp WMKAa — NEpeMeHHas, KOTOPaR NPUHAMAET HOBLIE SHAUEHIA NP KAKAOM
nosTopeHUM LAKn2.

MpUKnagHan 3apaua — 324345, NOCTABNEHHA BHE UHGOPMATIKH, HO PeLLaEMaR Me-
TORGMI MCRIOB30BaHNA MH(OPMALMOHHO-KOMMYHAKBLIMOHHSIX TEXHONOIHT

Mpo6nema — Gopua HayuHOTO OTOBpaXeHWs NPOBEMHO CuTyauM. OHa hop-
MYAMDYETCA KaK BLDAXEHME HEOBXOMMMOCTA M3y4EHUS W NPAKTMMECKWX ACHCTEWE,
HaNAB/IEHHbIX Ha BLIABAEHAE NDAUNH 1 Ha WX Pa3peWeHHe.

MponyckHan CROCOBHOCTS — peariias N00CA NPONYCKaHMA, U3MEDEHHaR & Onpe-
aenesroe apews

Mpoueccop (uewTpansHsii npoueccop, Central Processing Unit) ~ mukpocxewa,
0BpaGaTLIBaLIan MHAOMALIMIO U KOOPAHMPYIOLIaR PABOTY BCEX YCTPOCTS KOMNSH0-
Tepa

TpoLeAYPHOE NPOTPAMMMPOBAHIME — METOA NIOCTPOSHIA NPOTPAMMSI KaK COBOKY-
HOCTI €€ yHKUMOHALHLIX HaCTEli: NPOLEAYP WA BYHKLAT

PaspaHOCTS NPOLECCOPa — HNCND OAHOBDENEHHO OBPaBaTHIEAEMBIX NPOLLECCOpON
61TOB. M103TOMY NPOLLECCOp MOXET Bis 8- 16~ 32-, 64-paspagHsim

Perncrp — Auelika NPOLIECCOpa, B KOTOPO/ XDAHWTCA MLLIHHOE (1080, MaluiHHoe
€108 NPEACTaBASET COBOI HEKOTOPOE WACHO (W1 KOMaHAY), 3aMHCAHHOR B ASOMIHOM KOJE.

CBOAMHA Ta6AMLA — OTHET, NOCTPOSHHLI] Ha OCHOBE TaBAHHbIX AGHHbIX.

CHHTaKEHHECKME OWMBKI — HENPABATEHO HANMCAHHLIE KIKONEBHIE CI0B3, NPONy-
LieHHBIE CKOBKW WM HENPABANSHO PACCTABEHHIE NPOBEAL. X MOXHO erKo oBHapy-
XU, TaK K2K OHU BHYAEASIOTCA KPACHHIM LSETOM.

CKOPOCT Mepenau UHGOPMALMM — KOHECTED MHOOPMALIH, NEpeAaBaeNOe 38 edu-
HaLy speweny.

Cnam — PaCCeiNika HABA3MBON, HEXENATENSHOT PEKTAMHOM UHPOPMALLAY

CnapknaifHel — OTCTEXMBAHWE TEHASHLMM B PASAX AHHbX (KoneGamve e,
oBbem nposax).

Cebinka — ykazanue Ha aapec sueiiu
CraTucTMuecKan TaBAMILA — CUCTEM, MOCTOEHHAS 13 FOPU3OHTAHEIX CTPOK  BEp-
TAKARBHBIX CTOABUOS.

m
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€ YKa3aHHSIM WArOM. HANPAMED, ECIM MAKAMYM 7, MaKcumym 77, war 7, 10 Bbi-
B0A AOMXeH GuiTh Taxw: 7 14 21 28 35 42 49 56 63 70 77. MuHutym, Makchmyn
Y War YKa3bIBAIOTCA M0N308ATENEM (CUATHIBAIOTCA C KAABHATYDS)

Ananuz

7. law K04 NPOTPaMMs, pewatowih Creayiouyio 3aaauy: <HaliauTe TP HaTypans-
HBIX WACTA X, Y, Z, YAOBNETBOPIOWYAX YCH0BUI0 15 + 20y + 302 = 270» (puc. 4.11),
Mpoananuaupyiite Kog nporpamisi. Kax pagoraet ik ¢ napamerpom for? Mox-
HO 1 €10 Ha3BaTH BOKEHHHIM? Ha OCHOBaKAN AAHHO NPOTPaNMsI NONPoByiite
NPEATOXATS COBCTBEHHbI BAPHAHT NOTPaMHSL

File Edit Format Run Options Window Help
for x in range(1,19):
for y in range(l,14):
for z in range(1,10):
Af (15%x4204y+30%2) =270
PEART ("x=", X, ";y=",y, ":2=", 2)
Punc. 4.11. Koa NpOrpamiti NOWCK HaTYPankHsix UACEN X, Y, Z

Cunres. Oyennsanne

8. TIpuBeaeHb HECKOILKO NPUMEDOB 3AT0I0BKOB LKA, YCTaHOBMTE COOTBETCTBME,
KaK By/eT MEHATSCA NIEDEMEHHaS | & NPUBEACHHSIX PUNEDaX
Hanpuwep:
for i in range(1,101) - vsuenenve napauerpa wixna ot 1 40 100 sxnioUMTEREHO
 warom 1

1) for i in range(10)

2) for i in range(10,1,-1)

3) for i in range(50,100,2)

4) for i in range(30,40,-1)

5) for i in range(16,66+2,3)
9. AMMDY ANV 383HME HANUCATS POTPMMY, KOTOas ByAET BBOANTS ACCSTS Ui~
Cen, M BLIBECTI Ha NeuaTs KOMHECTBO TeX UHCe, KOTOPHIE OBHOBPEMEHHO ABNTIOT-
CA HETHBIMM M NIOAOKATENSHEIMY
Pekomenaauwn. [L1s eLen 33Aaun CHHTEIpYiiTe 3HaHns o uukny for u ser-
Bnewio.
10. fla ko NpOrpanMy, pewsatowii 3aaady <Halitu Bce CoBepLIEHHSIE AT A0
10 000. CosepuieHOe IO — 370 TaKOE HACAO, KOTOPOR PAEBHO CyMMe BCeX Caowx
AenuTEneR, KpOME CeBA CaMOTO. HaNPAMED, YNCAO 6 SBIAETCH COBEPLIEHHIN, TaK
KaK KpOME Ce63 CaMOr0 AeNWTCA Ha uacha 1, 2 1 3, KoTopsie & Cywmhie AaioT 6». Oue-
HUT peLuenie, peATOXUTE Caoe.

HE)
]

m
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Puc. 3.4. Ta6mua yuHoxenns s Gopuyax

3nanve. Moxnmanme

1. Tae ucnonsaysorcs agpeca sueex?
2. Kaxve agpeca Aueex BCTPEUZIOTCA B GOpMYnax?

3B uew OTAMUME OTHOCHTENEHOT CChINKW OT ABCOMOTHOI? MMpHBeAUTE NPAMEDS
4. MOoryT v & agpece AuEiikn GOPMYALI CNONL30BATECA U OTHOCUTENLHAS, 1 26C0-

iorHas agpecaunn?
5. Kakute (OpMT A2HHSX JaLE BCErO UCNONL3YHOT & MNEKTPOHHbIX TaBMMLaX?
6. Ycranosure cooTsercrave.

1 [ormocurenssii | A | Nepeuncaenme umenn cron6ua u Homepa crpoxn,

aapec Ha nepeceue N KOTOpLIX HAXOBUTCA AHeiiKa
2[A6conomnuiii | 5 | 310 aspec sueex s popuynax, xoropsi npw onuposasa
anpec VSMEHSETCA OTHOCATENIBHO MECT PACTONOXeHUS GOpMyNs!

3[Anpec sueiicn | B | 310 aspec auee & gopmynax, xoropsii npu konuposara
MEHAETCA HaCTAUHO: Wil TOTKO HOMEP CTPOKY, WM TOM-
K0 A cTonbua

4 |Cuewanmuii | T | 310 aapec aueex 8 Gopuynax, koropsii npu Konuposa-
anpec HUW He MameHseTCA (pkcvpoBanie agpeca)
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CTpyKTYpHO® NPOFPaMMUPOBaHME — METOA CO3A3HHA NPOCTSIX, NOHATHEIX U /1ErKO
UTaeMBIX NPOTpaM.

TaGynupoBaHHme GYHKUAW — BLIMMCIEHUE SHAUSHIAT GYHKUMA DU UMEHEHIU 3D~
IYMEHTa OT HEKOTOPOTO HAUBNLHOTO 3HANEHMA AO HEKOTOPOTO KOHEWHOTO 3HadEHIS
 onpegeneHtbIM warom.

‘TaKTOBaR 4ACTOTa — KOMMUECTBO TaKIOB (ONEPALMT), BHIMONHEHHLIX NPOLECCOPOM
B cexynay.

‘Teno MKNa COCTOUT U3 OAHOT WM HECKORLKUX UHCTPY KU, 3aMMCaHHSIX C OTCTYOM
OAMHAKOBOT BERMUMH

TecTUpOBaHWe MPOTPAMMBI — NPOLIECC BHINOMHEHAS NPOTPAMMS C LEbI0 06Ha-
PyxeHus OWUGKU B NPOTPaNME Ha HEKOTOPOM HABOPE A2HHEX, A1 KOTOPOFO 3aparee
U3BECTEH E3yILTaT NDUMEHEHWS WK M3BECTHYI NABANA NOBEACHA TUX NPOTPAMM.

TPaccupoBKa — NPOLLECC BHINOAHEHHS NPOTPaMMS N0 Waraw (step-by-step), HCTPYK-
LA 32 AHCTDYKUel

TROMAMHE — NPOBOKALIAOHHOR NOSEAEHUE C ATAKO Ha XEPTSY.
i - ceresoe moweRHMECTED

DNEMMMHI — BECLENHAR AUCKYCCHR & HaTe, AMUHOT NIEPENMCKE Wi KOMMEHTAPARX
C HeTaTHBHLIMM SMOLATIA.

ymKumR — BCTPOEHHBI MHCTPYMEHT EXCel, CoCoBHbI BepHyTS SHaueHIe & 3aBUCH-
MOCTH OT NIEPeAAHHOTO ewy NaPaMETPa. OHa NPEAHAIHAUEHE AT PACHETO, BLIMCAEHNT
W ananuza pakHsix

XeliTepbi — 11044, A1 KOTOPLIX F13BHLIM KHSHEHHSIM OLLYILIEHEM ABASETCA HEnpi-
3, HEHABUCTS.

XelTUHI — NOAHOUEHHaA TPABAA B BHAE HETATHBHSIX KOMMEHTaDUes, CoOBLieHMIE
B BAPEC KOHKPETHOTO YeNOBeKa Wik ABNEHNA.

XeliT-Ciuu — Ny6UHO BLICKA3HIBAHHE, BHIPEKAOLIEE HEHABHCTS K OTIPEAETEHHOMY
uenosexy, rpynne oael wn sEREHMK.

Lk — 710625 MHOTOKPATHO MCHOMHAEMAR NOCIEAOBATENSHOCTS MHCTPYKIWAT, NOKa
aeiicTeyer saganHoe ycnosme.

LiuKnnueckwii NPOLeCE — BbIMACTUTENLHbIT NPOUECC, NDeayCUATPMBAIOULMT WHOTO-
KPaTHOE NOBTOPEHYE OAHOTO 1 TOTO Xe ACHCTBAA NI OAHIK U TeX X OnepaLynii Npi pas-
TMHIX UCXOAHbIX IHAUEHUAX.

LiuKAnueckas NporpamMma — NpOTPamiia, PEan3yiouLan LAKAHIECKi npotecc.

LWar uwKna - 3HaueHIe, Ha KOTOPOE BYAET YBENMUMBATLCA MM YMEHBUIATECA CHETIMK
LwKna NPK KaXAOM NPOXOAE

3NEKTPOMATHMTHOE W3NYHeHMHE — 310 HMEKTPOMATHATHSIE BOMHS, KOTOPSIE B03-
6y AGIOTCH Pa3HBINM MINYHEHOLIMMH OBLEKTAMM.
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foriin range(2,10000):
s=0
for j in range(1,i)
ifi%) == 0:
s=s4j
ifs==i:
print()

fored
(=4 3apaum ¢ yuknom for
1. HanuuTe AOrpaMKY, BHHHCAAIOLLYIO CYMMY BEEX HETHX dHCER 8 Auanasone
o710 90 BKaouMTERHG,
2, HMWLINTE NpOTpaNMY, BBHERMOLYRO YN BCEX HEETHX WHCen 8 AMaNE3oHE
71140 50 xmoMTEnHO
3. Haneuaraiire TaB/uLly yMHOXeHMA Ha 5. KenaTeNlsHo NevaraTs B suae:

Tx5es

2xs-10

9x5=45
BMECTO 3HaKA yMHOXEHWA X MOXHO UCTIONL30BATS CTDONHYKD AATMHCKYHO ByK8y X.
4. Haift cymuy scex uensix uucen ot 10 40 100

5. HaliTu npow3segenie acex uenbix wmcen or 10 40 100 SKAOUUTENLHO,

Python MOXeT aBOTaTs € LENbIM UACAAMM HEOTPAHHIEHHORO Pa3epa.

6. Anus 1 MapTa orkpsina cuer & Ganke, Bnoxue 100 000 Tewre. Yepes kaxavii
MecsL, pasmep BKN3A yBeNMUMBAETCA Ha 12% OT UMEIWIETicn CymMbl, OnpeaenuTe
Cywmy BKN3a, KOTOPaR Byaer uepes 6 Mecsues

7. Haua TpeHmpoBKw, ALIXHAK & Nepesili AeHb Npobexan 10 KnnomeTos. Kaxasii
Cheaylowwi AeHS OH yBenutan npober Ha 10% or NpoBera NpeasIAyILero AHA
Onpepenvre:

& Kakoii AeHs OH NPOBEXYT Gonswe 20 KATOMETPOS;

& KaKoii AeHs cymmapHsii npober 3 sce Ann npessicur 100 KWAOMETPOE.

YNPABNEHVE LMKIOM: BREAK

Vcnonssosars,
oy Npepeisars vay Break
Yapanenve wakiom | Linkngs Gackapy | Loop management

ynpasnenv unknom i
teantinue, brosk.<leey | TPepeisare wkna. | Lisagei yainyi | Loop iterruption

o) (), U0 Haao aenam, ecnn & uakne BpasyloTca ycioauA, KoTopsie
T O Hecosmectume ¢ ero gansHeiiuim sbinonHenven?

n2
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7. Yeranosure cootaercraie.

1[Rs, 623, n22 A |Cvewannii agpec aueiix 8 opuyne

2[$Rs,G$23, 81122 | 5 [AGcontorhuii agpec sueiixn 8 popuyne

3|5RSS, §G823, $15122 | B [OrHocurenshuiii aapec sueiiku & popuyne

8. TIpUMEHUT TEOPETUMECKYE 3HAHWA B NPAKTHAECKO/ CUTYaLIM.

1) Oopmnte Ha AucTe 3neKTPORHOI TaBaus! Excel pacnincanme WKOMBHSX
38OHKOB. 33 VICXOAHSIE ABHHbIE BO3LMUTE HAYANO YPOKA U NDOAOMKHTEASHOCTS
ypoka (puc. 35, a)
Yetanosute Kypcop & sueiiy B8 v sseure opuyny
6aeasem nepeweny)
©opuynsi u3 sueex B8 1 C7 cronupyiire.
Monyuure Tabuuly «Pacniucanie 380HKo8» (pHc. 3.5, 6).

7+D7 (k KoMUY YpOKa npu-

. Pacrwcanne seomos 1 Pacnucanne ssommos

: :

s waroypon |

. Tpomomomemornypoa | ¢

.  Naypora]Hawano ypoes[Koned oo [Fepemena|
LN 3 |~B7+5D84 7 1

PSP — ) -

3 Jrosos Jeosose | —

Fira— FTr— T w4 020
s Jeciomi0[-brissose W o0s|
ufeJawou F— 020)
P a— =y — 00s|
w8 Lo [-eiesost Pi— 01s|
5 Jcuois[misisoss —

10 J-ciseois [-mievsosa "

a) 6)

Puc. 3.5. Tab/ia Pacnucanie 380HKO (5 Buge (OPMYA 1 AaHHE)
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CMUCOK MCMONb3OBAHHON NINTEPATYPBI

BaHKpawkos A. 8. MIporpaMmirposakme AnA AeTeii Ha azuike Python. M. ACT, 2018. -
288 c

50coaa /1, 6ocosa A, Konomenckas 10, I 3aHumaTensHsie 33434 no uHGOpMATHKE. —
M: Vsparenscreo: Gurom. Nla6oparopus 3wanui, 2013

Bopdepuan K. Tporpammnposanie wa Python. VAMoCTpHPOBaHHOE PyKOBOACTEO
ans aereii /K. Bopaepman, K. Crinu, K. Keuran. — M.: Masw, Vsaros u Gepbep, 2017~
46c

Fopasies A.B. TpaKkTUKyM 10 MHGOPMALLKOHHbIM TexHONOTHAM / A. B. Topsues,
10. A. Wapuk. ~ M.: Butiom, 2016.~ 272 ¢
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2003
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108, ~ M.: Megarorvka-Tpecc, 2013.~352 c.

Jleonmses B.. Hoseiiluas IHUMKAONEANS NECOHANSHOTO KoMnbioTepa 2008, — M.
OfIMA Meaua Fpynn, 2008. - 960 c.

Tleonmses B. Mepconansiii komnbioTep. — M. 3A0 «Onma Megua Tpynn, 2008,
800c

MaxTpam M. Tlporpasnmposasire Ha Python ans HaunHaowsx. ~ M. 3kcwo, 2015, —
192¢

Mon0dyos B. A, Peixukosa H. B, [onosxo T. I PEneTaTop no uHpopmarvike. - Pocios-
Ha-flony, 2004

Myxawtemxarosa C. T, Tew A. C, Aaymosa T K, Cazeimbaesa A. £ Mndopwmaruk
yueBHUK A1 7 Knacca 0Bie0Bpa30BaTensHbIX LKA, ~ Afmars: ATamypa, 2015
OcHOBbI KOMNSIOTEpHBIX CeTelh. YueBHoe nocobue. ~ Anmarsi: Microsoft Corporation,
2008,

Flonos A. Excel: MpaxTaueckoe pykosoAcTao. - M, 2000.

Tlempouenos A. B. MepconansHuili KOMNSKOTED ~ IPOCTO 1 Acko! ~ M. CuoneHcK:
Pycus, 2013, - 400 ¢

Camepgund M. Nporpammuposanue Ha Python 3. Moapo6HOE pykosoacTao. — M
Cimson, 2016.~ 608 c.

Cewakur 1. I, 3a10208a /1. A, Pycakos C. B, lilecmaxosa /1. 8. Vingopwataka w VKT,
8 knacc. ~ M. Burom. Nla6oparopus 3wanui, 2012,
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Cewmakur M. T, Bapackuk I. C. CTpykIypuposanHsiii KoncnexT 6a3080ro kypea. Mpi-
noxeHme K yueBHuKy: VindopmaTuka. 5a308siii kypc 7-0 Knaccei. ~ M. flaBopatopua
6a308bix 3HaHWT, 2001
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B sasike nporpammuposanna Python ects kniouesoe cnoso break, ¢ no-
MOWbI0 KOTOPOIO 3aPaHEe MOXHO OCTaHOBUT WTEpauWHO & uuknax while  for.
Vikcrpykuns break ynpasnsier sbx040M U3 UMKAA AGKe B TOM Cyuae, ecan ycno-
BUe MDUHAMAET UCTUHHOE 3Hauenve (pUC. 4.12). U BCe KOMarAb, HAXOAAWMECH
& ukne nocre break, He GyayT BbInoKaTsC (pic. 4.13),

Cunrakcuc break

¥

Reirctens

1Ynpaenekne UMKNoM
break
evetronn ausoo 4

True

break
Puc. 4.12. Ynpasrenue
waknom break

False

O]

Puc. 4.13. Brok-crema break

Mpumep 1. Ynpaenenue Gydem nepedaro & Kowey YUKAG, eCAU 3HaeHUE ne-
pewerHoil @ paeHo namu, npousoiidem ocmarosxa umepayuu (puc. 4.14)

File Edit Format

2
a=1 3
while a < 20: fl4
a+=1 >>>
if a ==5:
break
print (a)

Puic. 4.14. Buixoa u3 wakna while
o001

n3
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2) Ha pucywxax 36, 37 aawss ase Tabnusl «Pacnicane ypokoss. 3anosmire
SeliKi, 3ATUTHIE KEATHIM UBETOM, GOpMyRaMH

Pacnucanme ypokos

Tpaman sagava

Tiepemena

Ypox | Hauano ypoxa Koweu ypoxa ety

Puc. 3.6. Mpaman 324342

Pacnucanme ypokos

Obparnan sagava

TipoAomxTensHocTs nepemen Hauano
nocne ypora ypoxa

Puc. 3.7. O6patran 3a4aua

Ananuz

9.8 sueiie B2 (16, 3.1) 3an4CaHO KOAMUECTBO UHGOPMALAK B Baiax. TlonyunTe
B Auelie B3:BS KOMUMECTBO MHOODMAUMU B EAVIHMUAX USMEPEHIA, YKa3aHHSX
B CoOTBETCTBYIOWX AHelikax CTONGLLA A. [IPOaHaNMIUpYFiTe NORy EHHSE AaHHbE.
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WHTEPHET-PECYPCBI

https://ruwikipedia.org/wiki
http://schools keldysh.ru/scha44/MUSEUM).
http://www computer-museurn.ru/index php.
http://school-collection.edu.ru

LWayuyxosa /1.3, Mopuarika 10-11. ~ M.: Mpocaewiense, 2000 r. [http://book.
Kbsu.ru/theory/index htmi]

Anexcees E. I MndopuaTika. MynbTameaniinsii 31exTponKsili yueBHuk /
E T Anexcees, C. /| Boratsipes
[http//inf e-alekseev.ru/text/toc htmi]

CroBaps TepuwHOB N0 MHGopMATIKE
[http://uchu2008.narod ru/razdely/informatika/slovar_terminov htmi]

CnoBaps ocHoBHEIX NOHSTAT 1 TepMuHOB [http://book kbsu.ru/theory/definition
htmi]

Cnosaps [http://pandia.ru/text/T8/419/69850 phpl

‘CroBaps TepuuHOB No MHpopMaTuKe [http://wikiiteach.ru/images/5/5dCaosape._
repumos. pdf]

https://kopilkaurokov.ru/informatika/uroki/modielirovaniie-v-excel.
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Liukn pasphisaetca HecuoTpa Ha To, uto 8 ycnoswn while ykazano npogon-
XaTh UAKN, NOKA NepemeHHas He AOCTUTHET 3Hauerus 10. BCTpoenwsii break
BLINOMKWT NpepHIBaHIE LAKNA.

Tpumep 2. Hanucame npozpammy, & komopoi Gydem npoucxodume nepeaod
menze @ donnape. Monsaosamens aaodum Konusecmao derez @ menze dn 06-
wmewa @ donnape. Ecnu & ycroaue yuxna Gydem aaedena yugpa, pasnan Hynio (0),
mo onepamop break npepsem seinonvenue yukna (puc. 4.15) u npozpamma
npexpamum paGomy. Vnave npoucxodum denenue saedennoii cymms: Ha obeH-
il Kype. C nowoujeio gynkyuu round npoucxodum okpyenenue peayremama
4 a1a0d €20 Ha neuams. Ljukn noamopremca GeckoHeuHo, Noka nons3osament
He 3axo4em eeilimu Uz NPOZPaMMBI, HAXAE HA KAaguLly 0.
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Puc. 4.15. Mporpamma «OBMeH Tewre & AoAnapeD

Dlanwan NPOrpamMMa RENAETCH GECKOHEUHBIM LWKAOM, Tak Kak ycnoave while
True WmeeT BCerna MCTUHHOE 3HaueHve. JTOT NpveM NONYAAPeH NP CO3AaHAN
NPOTPaMM, KOTOpbIE AOMKHSI BHITOMHATCA TaK AOATO, MIOKA HE BO3HMKHET npe-
pLiBanye Co CTOpOHbI Mons308aTeNs.

Kax paGoraer komarga break s Python & ke for? Komanaa break & wikne
for MPeKpauLaeT BLINOMHEHVE LMKNA W NEPEBOANT BHINONHEHME NPOTPAMMSI Ha
Cregytoulylo CTPOKy nocne wukna. PaccoTpum wikn ¢ napamerpom for u npe-
Kpausenvie unkna ¢ nomousio break (puc. 4.16).

File Edit Format Run Options Window Help Howmep 0
number = 0 Homep 1
for number in range(15) Homep 2
if number == 7: Homep 3
break # break Homep 4

prin ('Houep ' + str(number)) Homep 5
Print ('Buxon us waa') § sasepmeme wnuia for [ Homep 6

Buxon 3 wawia

Puc. 4.16. Liykn ¢ napawerpan for v break
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Konniecrso unbopmaun & 6urax.
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Beero

VICnosb3ys 31€KTPOHHYK0 TaBAMLLY, 3AN0AHMTE AGHHHIMM NYCTHIE KNETKH NpUBEAEH-
HOJ TaBAMLLI. OBOBLLATE NOAYIeHHyIo TaBauuy. MIpEATOXHUTE ansTepHaTuey Gop-
Mynam

Ouenmsanme

1.0 TaBvue 3.3 paccuuTaiiTe CyMiy ONNATS! SMEKTPOHEDTAN 33 KaX Abii MECsLL
Crommocts 1 kBi/u cocrasnser 16,65 Tesre.
OueHUTE CUeT NP MIMEHEHIM CTOMNOCT 1 KBT/u.
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