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1. OHEHOYHBIE CPEJCTBA JJIAA TEKYIIET'O KOHTPOJIA

CpencrBa OLICHMBaHMS B X0/1€ TEKYILET0 KOHTPOJIS
— YCTHBIE OIIPOCHI B X0O/1€ CEMMHAPCKUX 3aHATHH;

— pedepartsr;
— TECTHPOBAHMHE;

— TPaKTHYECKHE 3a/IaHMs, BBIMOJNHSAEMBIC B XOJE CEMHHAPCKOro (MPaKTHYECKOTO)
3aHATHUS WU PEKOMEHyEMbIE JUIsI CAMOCTOSITEIbHON paboThI.

[TPOrPaMMHBIX, IPOTPAMMHO-
AIImapaTHbIX ¥ TEXHUYECKUX
CpPEACTB 3alHUTHI
nHpOopMaIuu

Koanbt Pe3yabTaTsl IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB

KOMIIeTeHIINH ocsoenus OITIOII 00y4eHMsl 0 JUCHUIJINHE

IK-3 Crioco0eH NpuHUMAaTh [1K-3.1. 3HaeTr METOIbI M CpPEACTBa KOHTPOJIA
ygacTue B opranm3anui 1 PGHEKTHBHOCTH TEXHUYECKON 3aIUTHI
[IPOBEJICHUU KOHTPOJBHBIX  [MH(OpMALIUK;
[IPOBEPOK [1K-3.2. YmMmeer KOHTPOJINPOBATH
[PabOTOCIIOCOOHOCTH U A (PEKTUBHOCTD MPUHATHIX MEp IO peai3aluu
B hEeKTHBHOCTH JACTHBIX MTOJINTUK uH(OPMAIMOHHOH
[IPUMEHIEMBIX Oe3o0macHOCTH HH()OPMALIMOHHBIX CUCTEM;

[1K-3.3. Bnageer HaBblkamu BbIOOpa WU
000CHOBaHUS KpUTEPHUEB 3¢ pexTUBHOCTH

(b yHKIIMOHUPOBAHUS 3aIUIIEHHBIX
MH(OPMALIMOHHBIX CUCTEM, HABBIKAMH YYacTHS B
PKCIIEPTU3E COCTOSTHHUS 3aIUIICHHOCTHU

nH(pOpMaIy Ha 0OBEKTE 3aIUTHI

1.1  Bomnpochl K TeKymieMy KOHTPO.JIIO

1 Urto noHMMaeTcs Mo alroOpuTMHUYECKOH 3aaaueii?

2 YeM anroput™ OTJIMYAETCS OT MPOrpaMMbl?

3 Kakwue 3tamnsl BkiIrodaeT pa3padoTka MporpaMmsbl?

4 UYro Takoe MCeBAOKO/ U 3a4€M OH MCIIOJIb3yeTcs?

5 Kakwue cymiecTByoT ypoBHH NpeACTaBIECHUS aIroOpuT™Ma?

6 Yro Takoe TpacCUpOBKa aaroputma?

7 Kaxue ommOku ObIBaroOT B MpOrpaMMHPOBAaHUH (CHHTAKCUYECKHUE, JIOTHYECKuE)?
8 Yro Takoe KOMOWIALUS U UHTEpIpeTanus?

9 Kaxk yctpoen nporiecc BbITTOTHEHUS TporpaMmbl Ha Cu?

10 Uro Takoe ctanaapTHas 6ubnuoreka sizpika Cu?

11 Kak paboraet oneparop npucBauBaHus?

12 YeM oTiiMyaeTcss MHULIMAIN3ALUS OT PUCBAUBAHUSA?

13 Kakne orpannuenus ecte y IMEH IEPEMEHHBIX ?

14 Yro Takoe 007acTh BUAUMOCTH MIEPEMEHHON?

15 UYrto Takoe BpeMs KU3HU EPEMEHHON?

16 Kakwue cymectByrot jornueckue onepauuu B Cn?

17 Kaxk pab6oraet noruueckoe 1, MJIN, HE?

18 UYro Takoe MPHOPUTET ONepaluii B BEIPAKEHUIX ?

19 Kak BbeInosIHsIETCS BBIUKCIEHUE BhIpakeHH B Cn?

20 Yro takoe moOouHbIe Y3PPEKTHI BBIPAKEHUN?

21 B 4ém oTiiune BIOKEHHBIX YCIOBUM OT MOCIEI0BATEIbHBIX?
22 Kak pabGortaet onepatop else if?

23 Korna myqmre ucrionb3oBaTh switch Bmecto if?

24 Kakue ommOku 4acTo BO3HUKAIOT B YCIOBHBIX ONepaTropax?
25 Urto npouzoita€T npu orcyrcTBum break B switch?

26 Kak paGotaeT uuki ¢ npeaycioBuem?
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Kak paGoTtaeT uki ¢ mocryciaoBuem?

B uém oTiume for ot while ¢ Touku 3penust npuMeHeHHS?
Korna uuki cranoBuTcst 06CKOHEYHBIM?

Kaxk n30exars 0€CKOHEYHBIX IIUKIIOB?

Yo Takoe BIOKEHHbIEC IUKJIIBI?

Kak paboTtaeT BbIX0]1 U3 HECKOJIBKMX YPOBHEH LIUKIIOB?
UYro nenaet onepaTop continue BHYTPH IIMKJIA?

Uro nenaet oneparop break B pa3HbIX TUIAX LUKIOB?
Kak M0>xHO 3aMEHUTH IUKII PEKypcUeit?

Uro Takoe MacCUB KaK CTPYKTypa TaHHBIX ?

Kak ocymiecTBisiercs 10oCcTyn K 3JIeMEHTaM MaccuBa?

Yro Takoe HHIEKC MaccuBa?

Kakwne ommOku BO3HUKAIOT MPH BBIXOJIE 32 TPAHUIIBI MaccuBa?
Kax nHunmanm3npoBaTh MacCUB YaCTUYHO?

Uro Takoe MHOTOMEPHBII MacCHB B IaMsATH?

Kak xpanurtcs matpuiia B naMatu?

Kak BBINONHSAETCS MPOXOJ 110 IBYMEPHOMY MacCHUBY?

B uém oTnruune cTpoku 0T MaccHBa CUMBOJIOB?

Kak 3aBepiaercs crpoka B si3bike Cu?

UYro Takoe 6ydep BBoaa/BbIBOAA?

[Toyemy BaskHO ouMILIATH BBOJI TP padoTe ¢ scanf?

UTto npoucxoauT mpu nepenoiHenun oydepa?

Kakwue ectp anprepnatussl scanf u printf?

Uro Takoe popmarHas cTpoka?

Uto Takoe MOAYIBLHOCTH IPOrPAMMBI?

Kak paznenstorcst 60bIre mporpaMmsbl Ha 4acTu?

UTto Takoe 3aroioBOYHBIN (aiin?

UYro nenaet qupektuBa #include Ha npakTuke?

Kak n36exaTh HOBTOPHOIO BKJIFOUEHUS 3ar0JI0BOYHOrO (aiina?
Yro Takoe TeCTUPOBAHUE MPOrPaMMbI?

Kaxkue BuIbI TECTOB MPUMEHSIIOTCS B pa3padoTke?

Yro Takoe 0TNa104Has nevyarb?

Kak nckatp morugeckue ommoOKu B Koje?

UYro Takoe KOPPEKTHOCTh aAITOPUTMA U KaK €€ MPOBEPUTH?

Tembl pedepaToB:

WcTopus pa3BuTHs s3bika nporpammupoBanus Cu

Posb anroputMoB B COBpEMEHHO HH(pOpMaTHKe
®dopmalibHbIE CIIOCOOBI OMTUCAHMSI ATITOPUTMOB

CpaBHEHNE KOMIIMIIUPYEMBIX U UHTEPIPETUPYEMBIX SI3BIKOB
Dranbl )KU3HEHHOTO 1IMKJIa TPOrPaMMHOT0 oOecrieueHust
[IpyHIMIIBI CTPYKTYPHOTI'O IPOrPaMMHUPOBAHHUS

OmmOKkH B MPOrpaMMUPOBAHUH U METOJIbI UX MPEAOTBPAILEHUS
OCHOBBI OTJIAJIKU IPOTPaMM U MHCTpYMEHTHI debugging
[TpunHnmns! 3¢ GeKTUBHOr0 HaNMcaHus Koaa

Crangaptel KogupoBaHus B si3bike Cu

VYnpasnenue namsToio B si3bike Cu

[Tpobnembl yTeuek namsTi U CIIocOObI UX MPEeT0TBpAIEHHUS
JluHamMuueckre CTPYKTYphl JaHHBIX B IPOTPaMMHUPOBAHUU
CpaBHEHHE MACCUBOB U TMHAMUYECKUX CTPYKTYP
OcobennocTr pabOTHI C yKa3aTeIsIMu

Ponb pexypeun B anropurmax



17. CpaBHEHHUE PEKYPCHUBHBIX U UTEPALIMOHHBIX AJITOPUTMOB

18. OnTuMu3aIus aaropuTMOB U €€ 3HaUCHUE

19.  Ananu3 CIOKHOCTH aJTOPUTMOB Ha MPAKTHKE

20.  IIpumenenue O-HOTanUU B OlleHKE d(PPEKTUBHOCTH
21. AJITOpUTMBI COPTUPOBKH: CPAaBHUTEIIBHBIN aHAIN3

22.  BeicTpast cOpTUpPOBKA U €€ MPaKTUUYECKOE IPUMEHEHUE
23. CopTupoBKa CIHSHUEM B COBPEMEHHBIX CHUCTEMAaX

24.  TlouckoBbI€ aJrOPUTMBI U UX ONTUMU3ALUS

25. JIBOMYHBIN ITIOUCK U €r0 IPUMEHEHHE

26. Pabotra ¢ TEKCTOBBIMU TaHHEBIMU B s13bIKe Cu

27.  OO6paboTka 60IBIINX MACCUBOB JAHHBIX B MPOTPaMMax
28.  IlpuHUUIBI TOCTPOCHUS HAAEKHBIX TPOrPAMMHBIX CUCTEM
29.  OCHOBBI TECTUPOBAHUS NMPOTPAMMHOI0 00ECTICUECHHUS
30.  MoxaynapHOE MPOrpaMMUPOBAHUE U €0 MPEUMYIIECTBA

1.3 TecTtoBble 3a1aHuSA

1. Yo Takoe aaropurm?

a) Koneunast mocie10BaTeIbHOCTD ICHCTBHI 115 perneHus 3aaaun (IIpasuibhoiiic omeem: a)
0) I[Iporpamma

B) Habop mepemeHnHBIX

r) Cucrema KOMaH/I MPoLeccopa

2. Kakoii THII TaHHBIX HCTIOJIB3YeTCsl s HebIX yncea B Cu?
a) float

0) char

B) int (IIpasunvrolii omeem: 6)

r) string

3. Kakasi ¢pyHKIMsI MCIOJIB3YyeTCs JIsl BbIBOA TaHHBIX B Cu?
a) scanf

0) input

B) printf (/Ipasunvnotii omeem: 6)

r) echo

4. Kakoii onepaTop MCHoJb3yeTcsl 1JIs1 BeTBJIEHHA ?

a) for

6) while

B) if (/Ipasunvnoiii omeem: 6)

r) switch-case

5. Yto nenaer onepartop switch?

a) BeImonHseT muki

0) BeiOupaeT onuH 13 BapuanTtoB BeinonHeHus ([Ipasunvhbiii omeem: 6)
B) 3aBepliaet nporpamMmy

r) OOBSABISCT IEPEMEHHYIO

6. C kaKkoro 3HaYeHHUsI HAYMHAETCS UHIEKCAMS MAacCHuBa?

a) la

0) -1

B) 0 (/Ipasunvhuiit omeem: 8)

r) 2

7. Uto Takoe ykazateib?

a) Maccus

0) Anpec nepemeHHol B amsatH (/Ipasunbhoiii omeem: 0)

B) Tum 1aHHBIX

r) Hukin

8. Kakasi pyHKuMs BblIeJIsAeT THHAMHYECKYIO NAMSTH?

a) free



0) exit

B) malloc (IIpasunvuwiti omeem: 6)

r) alloc

9. YUro nenaer oneparop break?

a) [Tponyckaer mar

0) 3amyckaeT MUK

B) 3aBepiaer uuki ([lpasunvuviti omeem: )

r) OOBSIBIISICT MacCHB

10. YTo Takoe pexypcusi?

a) [ukn

6) Maccus

B) OyHKIMS BBI3bIBAET caMy cebst (IIpasunbrolii omeem: 6)
r) Tun maHHBIX

11. Kakue u3 mepevyncJeHHBbIX OTHOCATCH K THIIAM JaHHbIX CH?

a) int

0) float

B) string

r) char

OTtBer: a, 0, T.

12. Kakue onepanuu OTHOCATCS K YKa3aTeJsiM?
a) *

0) &

B) ++

r) sizeof

OTBert: a, 6.

13. Kakue onepaTopbl OTHOCATCS K HUKJIaM?
a) for

0) while

B) if

r) do while

OTtBer: 3,0, T.

14. Kakune ¢pyHKUMHM OTHOCATCS K padoTe ¢ NIaMATbIO?
a) malloc

6) calloc

B) free

r) printf

OTBeT: a, 0, B.

15. Kakue onepanuu siBJASIFOTCS JOTHYECKUMH ?
a) &&

o) |l

B) !

r)+

OrtBert: a, 0, B.

16.Kakue yrBep:K1eHHs BEPHBI i1 MaccuBa?
a) XpaHUT 3JIEMEHTHI OJTHOTO THIIA

6) Muanexcamus ¢ 0

B) MOXeT XpaHUTb pa3HbIE TUIIBI



r) GuUKCcHpOBaHHBIN pa3zMep
OTtBerT: a, 0, T.

17. Kakue onepanuu oTHOCATCS K padore co crpokamu Cu?

a) strlen

0) strcpy

B) strcat

r) malloc
OTBerT: a, 0, B.

18. Kakue nelicTBUsI XapaKTePHBI VIS AJITOPUTMA COPTHPOBKU ?

a) CpaBHEHUE 3JIEMEHTOB

0) IlepecTaHoBKa 3JIEMEHTOB
B) Y 1aneHue namMsaTu

r) YnopsaounBanue

OTtBeT: a, 0, T.

19. Kakue KOHCTPYKIIMU OTHOCATCS K YCJIOBHBIM ?

a) if

0) switch

B) for

r) else

OTtBeT: a, 0, T.

20. Kakue xapakTepUCTHKH OTHOCATCS K aJITOPUTMY?

a) Koneunocts

6) OmnpeneneHHOCTh

B) MacmrabupyeMocThb
r) Pe3ynpratuBHOCTH
OTtBeT: a, 0, T.

21.  YcTaHOBHUTH COOTBETCTBHE!
1.int A) CUMBOJBHBIN THTT
2. float b) Ilenoe uuncio
3. char B)  BemectBenHoe — umciio(oguHapHAsS
TOYHOCTb)
4, double I BemectBeHnoe JUCITO(IBOTHAS
TOYHOCTbD)
22. YCTaHOBHMTbH COOTBETCTBHE:
1.if A) Huka ¢ ycnoBueM B Havane
2. for b) BerBnenue
3. switch B) MHoOeCTBeHHBII BEIOOP
4. while I') [luxa ¢ mapameTpom

23. YCTaHOBUTL COOTBETCTBHE:




24.

25.

26.

217.

28.

1. printf A) OcBoOOXIeHUE TAMSITH
2. scanf b) Beiienenue mamsaru

3. malloc B) BeiBoa gaHHBIX

4. free I') BBox maHHBIX

Y CTaHOBUTH COOTBETCTBHE:

1. maccuB A) FIFO crpykTypa

2. yKazaTelb b) LIFO crpykTypa

3. cTek B) HaGop oqHOTHIHBIX 3JIEMEHTOB
4. ouepenp I') Anpec namsitu

Y cTaHOBUTHL COOTBETCTBHE:!

1. my3bIpbKOBast COPTUPOBKA A) O(n?)

2. OMHAPHBIH TOUCK B) O(log n)

3. TMHENHBII TONCK B) O(n)

4. OpICTpasi COPTUPOBKA ') O(n log n)
YCTaHOBUTH COOTBETCTBHE!
& A) Ilo6uTtoBoe HE
| b) ITo6uTtoBoe NJIN

AN

B) IToOuToBoe uckmoyatomee NI

el A

I') [TobutoBoe U

YcTaHOBHTH COOTBETCTBHE!

. 0ECKOHEYHBIN [TUKJT

1. for A) Bemnonnsiercs MUHUMYM | pa3
2. while b) IlpoBepka B Havasie

3. do while B) Het ycioBus BbIxoma

4

I') [luxn ¢ mapameTpom

YcTaHOBHUTEL COOTBETCTBHE!

1. anroputm A) Ipomecc morcka ommoOoK

2. mporpaMma b) IlepeBos B MallIMHHBIN KO

3. oTimagka B) ITocnenoBarenbHOCT ACHCTBUI

4, KOMIUJISIIUS I') Peanuzamms anroputMa Ha  S3BIKE

IPOrPaMMHUPOBAHHUS




29.

30.

YCcTaHOBUTL COOTBETCTBHE:.

1. syntax error A) Yrteuka namsatu

2. runtime error b) OmmOka BEIOTHEHUS

3. logical error B) Omnbka jgoruku

4. memory leak I') Omnbka cuHTaKCHCA
YCTaHOBHUTH COOTBETCTBHE!

1. ananu3 3agaun A) IlpoBepxka nporpammel

2. KOIUPOBaHUE b) Harmucanue xona

3. TecTUpOBaHUE B) UcnpaBnenue ommbok

4. oTiagka I') [TocranoBka 3a1aun

1.4 IlpakTnyeckue 3aganus

IpakTnyeckoe 3axanue Ne 1.

S3pik C. Benenue. PaboTa ¢ 1ienbiMu 9uciamu.

3anaua: TpeOyeTcs cIOKUTH ABa LIETbIX uncia A u B.

Bxonuwie nannsie B enuncrBeHHo# cTpoke BxogHoro ¢aina INPUT.TXT 3anucansl 1Ba
HATYpaJIbHBIX 4YHclia 4yepe3 mpolen. 3HayeHus yucen He mpesbimatoT 109. BwixonHbie
nanHele B emuHcTBeHHYI0 cTpoky BbixoaHoro ¢aiiima OUTPUT.TXT HykHO BBIBECTH
OJIHO LIEJIO€ YUCIIO0 — cyMMY uncen A u B.

IIpakTHyeckoe 3aganue Ne 2.

SAzpik C. Benenue. PaboTa ¢ 1ienbIMu 4nciamu.

B mkarynke xpaHuTcs pasHOUBETHbI Oucep (wiau Oycunbl). Bce OycuHBI HMEIOT
OJIMHAKOBYIO (hopMy, pazMep U Bec. byCHHBI MOTYT OBITh OAHOTO U3 N pa3NTUYHbBIX IIBETOB.
B mkarynke MHOTO OyCHH KaXJ10TO IIBETA.

TpeGyercst onpenenuTh MUHUMAaIbHOE YUCIIO OYCUH, KOTOPbIE MOKHO HE TSIl BBITAIIUTh
U3 MIKATYJIKU TaK, YTOOBI CPEeIU HUX TapaHTUPOBAHHO OBLIHU IBE OYCHUHBI OJTHOTO I[BETA.
Bxonnbie naHHbIE

Bxoanoit ¢aiin INPUT.TXT comepx’uT o1HO HaTypajibHOE 4KCiIO N - KOJMYECTBO 1IBETOB
Oycun (1 <N <109).

BrixogHbie 1aHHbBIS

B Beixognoii aiin OUTPUT.TXT BeiBeuTE OTBET HA MOCTABICHHYIO 33/1a4y.
IIpakTuyeckoe 3axanue Ne 3.

SAzpik C. Benenue. PaboTa ¢ 1ienpiMu 4nciamu.

Hanumure mnporpammy, KOTOpasi CYMTBIBAET I1EJ0€ YHCIO M BBIBOJUT TEKCT C
YIOMUHAHUEM CIIEYIOLIETO U MPEAbIAYIIETO ISl HETO YHCEIL.

BxonHble naHHBIE

Bxomnoii ¢aitn INPUT.TXT conmepxxut menoe umcio, He npeBocxojsmee 1000 mo
a0COJIIOTHOM BEJIMYWHE.

BrixonHble JaHHBIE

B Beixomno#t ¢aiin OUTPUT.TXT BeIBeAWTE TEKCT, AHAJIOTHYHBIA TPHUBEIACHHOMY B
npumepe. [Ipu BeIBOJIE clieAyeT Y4ecTh Bce MPOOEIIBI M 3HAKU MPETUHAHUS.
IIpakTuyeckoe 3axanue Ne 4.

SAzpik C. Benenue. PaboTa ¢ 1ienbIMu 4nuciamu.

TpebyeTcst onpeneauTs MOCIEIHIO TM(PY HATYPATBHOTO YHCIA.

Bxonnreie naHHBIE



Bxonnoii ¢aiin INPUT.TXT comepxuT HaTypajabHOE 4uCIliO, HEe mpeBocxossmee 10 B 9
CTEIEHU.

BrixongHsle naHHbIe

B Beixonnoi daitn OUTPUT.TXT BeiBenuTe mocienHiow0 nudpy 3aaHHOTO YHCIa.
IIpakTu4yeckoe 3ananue Ne S.

A3k C. Beenenue. Padora ¢ 1ieIbIMI YuCIIaMU.

Haiinute cymmy nudp TpexX3Ha4HOTO HATYpPAJILHOTO YHCTIA.

Bxonnblie naHHbBIE

Bxonnotii daitn INPUT. TXT comepXuT Tpex3Ha4YHOE HATypaJIbHOE YHCIIO.

BbIxo/iHbIE JaHHBIE

B Beixognoii daiin OUTPUT.TXT BeiBequTe cymmy nudp 3aJaHHOTO YHCIA.
IIpakTnyeckoe 3axanue Ne 6.

Y cnoBHBIM ontepaTop.

Bbl monb3yerech 0OOIIECTBEHHBIM TpaHCHopToM? BeposiTHO, BBl pacijiauMBaluCh 3a
poe3l U morydanu ouner ¢ HoMepoM. CUacTIMBBIM OMIJIETOM HA3bIBAIOT TAKOW OWIIET C
[IECTU3HAYHBIM HOMEPOM, I/Ie CyMMa IMEepBBIX TpexX Hudp paBHa CyMMe MOCIEAHHUX TpPeX.
T.e. 6uner ¢ Homepom 385916 — cuacTiuBbli, T.K. 3+8+5=9+1+6. Bam tpebyercs
HaAIUcaTh MPOrpaMMy, KOTOpas MPoBepsIeT CUACTIMBOCTh OHIIETA.

Bxonubpie nanHnie

B emunctBenHoit crpoke BxoaHoro ¢aina INPUT.TXT 3anucano mecth AECITHYHBIX
ugp 6e3 mpoOeos.

BoixosiHbIE JaHHBIE

B Bexonnoii ¢daitn OUTPUT.TXT nyxHO BbhIBecTH «YES», ecnm Ommer ¢ Homepom N
cyacTiiuBblidi U «NO» B IPOTUBHOM CITy4ae.

IIpakTu4yeckoe 3ananue Ne 7.

YCcnoBHBIN onieparop.

B otnene paboraroT 3 coTpyaHHKA, KOTOPBIC MOJY4YalOT 3apaOO0THYIO TUIATY B PYOJIsIX.
TpeOyercss ompenenuTh: Ha CKOJIBKO 3apIljlaTa CaMOTO BBICOKOOIIAUMBAEMOIO U3 HUX
OTJIMYAETCS OT CaMOr0 HU3KOOIJIaYMBAEMOTO.

Bxonnbie naHHbIE

B enunctBenHoit crpoke BxoaHoro ¢aitia INPUT.TXT 3anucansl pazMepsl 3apriaT Bcex
COTpYIHUKOB uepe3 mpoden. Kaxmas 3apaboTHas miaTa — 3TO HATypajlbHOE YHCIO, HE
npesbliiatomiee 10 B 5 crenenu.

BoixoiHbIE JaHHBIE

B Beixognoit daitn OUTPUT.TXT HeoOX0aUMO BBIBECTH OJHO IEJI0€ YUCIIO — Pa3HUILY
MEXK]1y MAKCUMAJIbHOM U1 MUHUMAJIbHOM 3apILIaTOM.

IIpakTuyeckoe 3axanue Ne 8.

Y cnoBHBI OrlepaTop.

W3BecTHBI pe3ynbTaThl KaxIoW u3 4x yerBepred OackerOonbHOM BecTpeun. HyxkHo
omnpenenuTs mobeautens marda. [loOexmaer koMaHma, HaOpaBmias OOJBINE OYKOB B
TE€YEeHHE BCEro MaTya.

Bxonnbie nannbie

Bxognoii ¢aiin INPUT. TXT conepxut 4 CTpokH, B KaXKI0W CTPOKE HAXOIUTCS JBA HETBIX
qrclia a U b — UTOTOBBIN CUET B COOTBETCTBYIOIIECH YETBEPTH. a — KOJTHMUECTBO HAOpaHHBIX
OUYKOB 3a YETBEPTh MEPBOM KOMaHAOW, b — KOJIMYECTBO OYKOB, HAOPaHHBIX 32 YETBEPThH
BTOpOit Koman 0. (0 < a,b < 100).

BrixogHble 1aHHBIE

B Beixogno#t ¢aitn OUTPUT.TXT BeiBeauTe HOMEp BBIMTpABIIECH KOMaHJbI, B Cllydyae
HU4bel cnenyeT BeiBecTH «DRAW.

IIpakTyeckoe 3aganue Ne 9.

Y ciioBHBIM onepatop.

TpeOyercss HamucaTh MPOTPaAMMy, ONPEICNSIONIYIO, SBISETCS JIM YETBIPEX3HAUHOE



HaTypajdbHOE YUCIO N MaauHAPOMOM, T.€. YUCIOM, KOTOPOE OJIMHAKOBO YMTAETCS CIIEBa
HaIlpaBo U CIpaBa HAJIEBO.

Bxonubpie naHHbIE

Bxognoii daitn INPUT.TXT comepxut HatypaisHoe urciio N (1000 < N <9999).
BrixongHsle naHHbIe

B Beixomnoit ¢aitn OUTPUT.TXT cnemyer BeiBectu cioBo «YES», ecnmu ymcino N
ABJISIETCS] HATMHAPOMOM, UK «NO» — eclii HeT.

IpakTnyeckoe 3ananue Ne 10.

Y cnoBHBIM OnlepaTop.

Ha cBoit genp poxaeHusa Iletss Kynwi KpacuBbIM M BKYCHBIM TOPT, KOTOPBIA HMEN
uacabHO KpYTayro Gopmy. [leTs He 3HaNI, CKOJIBKO rOCTel MPUIET Ha €ro JCHb POXKICHUS,
M03TOMY BBIHYKJIEH ObLI pa3paboTaTh alrOPUTM, COTJIACHO KOTOPOMY OH CMOXKET OBICTPO
paspe3atb TOpT Ha N paBHbIXx yacTed. CriemyeT ydecTb, YTO pa3pe3bl TOpTa MOXKHO
MIPOU3BOJUTH KaK MO PaaANyCy, TAK U IO JUAMETPY.

[Tomorute Ilete pemuts 3Ty 3aaady, ONpeaeIMB HAUMEHbBIIIEE YUCIO Pa3pe30B TOPTa IO
3a/IaHHOMY YMCITy TOCTEH.

Bxonubpie nanHnie

Bxoanoit ¢aitn INPUT.TXT comepxuT HaTypalibHOE YUCIO N — YHCIIO TOCTEH, BKIItOUas
camoro BuHOBHHKa TopkecTBa (N < 1000).

BrixonHble JaHHBIE

B Beixognoii ¢aiin OUTPUT.TXT BeIBeAnTe MUHUMAIBHO BO3MOXKHOE YHCIIO pa3pe3oB
TOpTA.

IIpakTnyeckoe 3aganue Ne 11.

VYcnoBHBI oniepaTop.

Ornpenenutb, MPUHAJICKUT JIM TOYKA C BEIIECTBEHHBIMU KOOpAMHATAMH 3aJlaHHON
obnactu (mo Bapuantam). [IoATOTOBUTH TECTOBBIEC Cllydau JAJisi MPOBEPKHU MPABUIBHOCTH
petieHusl.

e) 1.0 x) L5 3)

F1.5 -1.0 -0.5 0.5 10 1.5 — 1.0 ———

-0.5
2.0 51005 | 85 1.0

-1.0 0.5 2.0 -1.0 1.0 2.0

-1.0

IIpakTyeckoe 3aganue Ne 12.

Oneparop nuknia.

WBan BacunbeBud mpuinen Ha pbIHOK M PEIIMI KYMUTh ABa apOy3a: ofauH s ceds, a
npyroi mis teud. [ToHsATHO, 9TO /Tt ceOst HYy>)KHO BBIOpATh apOy3 MOTSKENEH, a I TeIn
nonerue. Ho BOT He3amaua: apOy30B CIMIIKOM MHOTO M OH HE 3HAET KaK K€ BHIOpATh
CaMBIil JIETKHI B caMblid TsDKeTbI ap0y3? [Tomorute emy!

BxopnHrle maHHbIe

B nepBoii ctpoke Bxomnoro daina INPUT.TXT 3agaHo omHo uyucio N — KOJUYECTBO
apOy30B. Bropas crpoka comepkuT N 4ucel, 3aIUCaHHBIX Yepe3 Mmpolen. 37ech Kaxaoe



YHCII0 — 3TO Macca COOTBETCTBYIONIETO apOy3a. Bee uncna HaTypaibHbIe U HE MPEBBIIIAIOT
30000.

BrixoHbIE JaHHBIE

B Beixognoit ¢aiin OUTPUT.TXT HyXHO BBIBECTH JBa YHCJIa 4Yepe3 MpOOeN: maccy
apOy3a, koTopslii VMIBan BacunpeBuu KymuT Teuie M maccy apOy3a, KOTOPBIM OH KyIUT
cebe.

IIpakTnyeckoe 3aganue Ne 13.

Oneparop 1ukia.

OprkomuteT MOCKOBCKOW TOpPOJCKON OJIMMIHAABI PEHIMJI OpraHu30BaTh 0030pHYIO
JKCKypcuio 1Mo MockBe Uil YYacTHUKOB onuMmnuanabel. s storo Obul 3aka3aH
JBYX3TaXXHbIH aBTOOYC (YyYaCTHUKOB OJIMMIIMA/IBI JOCTATOYHO MHOTO U B OOBIYHBIN OHU HE
yMemIarTcs) BeicoTor 437 canTuMeTpoB. Ha 3KCKYpCHOHHOM MapiipyTe BeTpedaroTes N
MocToB. JKIOpM M OpPrKOMHUTET OJMMITHAJIbI OYEHb OOECIIOKOEHBI TEM, YTO BBICOKHM
JIBYXATaKHBII aBTOOYC MOXKET He MpoexaTh MOoJ OAHMM U3 HUX. VIM yJanoch BBICHUTH
TOYHYIO BBICOTY KaXKJI0I'O M3 MOCTOB. ABTOOyC MOXKET MpoexaTh IOJ MOCTOM Torja
TOJIKO TOT/a, KOT/Ia BEICOTa MOCTa IPEBOCXOUT BHICOTY aBTOOYcCA.

[Tomorute opranusaTopam y3HaTh, 3aKOHUUTCS JIM SKCKYpCHsl 0J1arornoiay4Ho, a €Clid HeT,
TO YCTaHOBUTD, II€ POU30UIET aBapusl.

Bxonubpie nanHnie

[Tepsas ctpoka Bxonnoro ¢aina INPUT. TXT conepxut uncno N (1 <N < 1000). Bropas
CTpoka coaepkHUT N HaTypanbHbIX 4Hces, He npeBocxonaummx 10000, uepe3 mpoben -
BBICOTBI MOCTOB B CAHTHMETpPax B TOM MOpPSJKE, B KOTOPOM OHU BCTPEYAIOTCA HA MYTH
aBToOyca.

BoixosiHbIE JaHHBIE

B enunctBenHyto crpoky BbixogHoro ¢aitnma OUTPUT.TXT nyxHo BeiBecTH (pasy "No
crash", ecnu skckypcusi 3akoHUMTCs OnaromonydHo. Ecnm ke mpousoiaer aBapusi, TO
HY)XHO BbIBecTH coobmienue "Crash k", rne k - Homep MocTa, rje npou3ouaeT aBapus.
®pa3bl BEIBOJUTH 0€3 KaBBIYEK POBHO C OJTHUM NPOOEIIOM BHYTPH.

IIpakTuyeckoe 3aganue Ne 14.

Omneparop nukia.

B nome xuBer N xuibloB. OIHaXIbl PEIIMIM IMPOBECTH MEPENUCh BCEX KHUIIBILOB
JTAHHOTO JI0Ma M COCTAaBMJIN CIIUCOK, B KOTOPOM yKa3aJld BO3PAcT U IOJI KaXKJI0T0 XKHJIbLIA.
Tpebyercs HalTH HOMEpP CaMOTro CTAPIIETO XKUTEJS MY>KCKOTO I0JIa.

Bxonnbie naHHbIE

Bo Bxonnom ¢aiine INPUT.TXT B mepBoii cTpoke 3aiaHO HaTypajibHOE 4ucio N —
kosmyectBo kuiablioB (N < 100). B mnocneayromux N cTpokax pacroiaraercs
uH(popMalnsg O BCEX >KUJIbLAX: KaXJas CTPOKAa COJACPXKUT JABa LeNbIX yucna: V u S —
Bo3pact u moxn yenoBeka (1 <V <100, S — 0 unu 1). MyXcKkoMy Moy COOTBETCTBYET
3HaueHue S=1, a skeHckomy — S=0.

BrixonHble JaHHBIE

Breixonnoit daiin OUTPUT.TXT momkeH copepkaTh HOMEP CaMOTO CTApIIEr0 MY>KUHWHBI B
cnucke. Eciy Takux jKNIIbIOB HECKOJIBKO, TO CJIEYET BHIBECTH HAUMEHbIIUN HOMep. Eciu
JKUJIBIIOB MY>KCKOT'O 1I0JIa HET, TO BhIBEAUTE -1.

IIpakTyeckoe 3aganue Ne 15.

OrnepaTop nukiIa.

[Tets m Kats — Opar u cectpa. Ilers — crynent, a Kats — mkonbauna. [letst momoraer Kate
no marematuke. OH 3agymbIBaeT JgBa HaTypaibHbIX umcia X U Y (X,Y<1000), a Kars
JoJDKHA UX otrajgate. st atoro Ilers nenaer nee nmoxackasku. OH Ha3bIBa€T CYMMY 3THUX
yucen S u ux npoussenenue P. [Tomorute Kate otragars 3anymannsie [lerei uyncna.
Bxonnbie nanubie

Bxognoit ¢aiin INPUT.TXT comepxuT nBa HaTypaidbHBIX 4Hciaa S u P, pa3meneHHBIX
npobenom.



Brixoagnsle naHHbIe

B Beixoanoii daitn OUTPUT.TXT BeiBeguTe aBa uncia X u Y, 3aranannsie [lereid. Ynucna
CJIETyeT BBIBECTH B MOPSIKE HEYOBIBAHUS CBOMX 3HAYCHHH, pa3/ielIeHHbIC TPOOLIIOM.
IIpakTuyeckoe 3aganue Ne 16.

Omneparop nukia.

TpeOyeTcst BBIBeCTH KBaJpaThl HATypaIbHBIX YHCEN, HE MPeBOCXoasmue yucia N.
Bxonubpie naHHbIE

Bxognoii daitn INPUT.TXT comepxut HaTypainsHoe uncio N (N < 109).

BrixoaHsie JaHHBIC

B Beixognoit ¢aiin OUTPUT.TXT BbeBeauTe Bce KBaapaThl HATypajdbHBIX YHCEN, HE
npeBocxojsue N, B HopsiIke BO3pacTaHHUs.

IIpakTuyeckoe 3aganue Ne 17.

Oneparop nukia.

["'oBOPSAT, YTO MIOXOH MPOrPAMMHUCT — 3TO TOT, KTO CUUTAET, YTO B 0THOM KmtoOaiiTe 1000
0aiiT, a XOpoILIUi MPOTPaMMHUCT — 3TO TOT, KTO IOJaraer, 4To B oAHOM Kmiomerpe 1024
MeTpa.

MHorum 53Ta mHIyTKa MOHSATHA, TaK Kak BCE 3HAIOT, YTO B MpOIECCaX, CBSI3aHHBIX C
MHDOPMATUKOH U KOMIBIOTEPHONM TEXHUKOW, (GUTYPHUPYET MHOXKECTBO 3HAUCHUH,
BBIPOKAEMBIX CTEMEHBbIO ABOWKM, TO ecTh uucen Buaa 2K, rame K — HexoTopoe
HEOTpHUIIATENIbHOE 11eJIoe Yrciio. HazoBem Takue yuciia OMHApHBIMHA. JTO TaKHE YHUCIIA KakK
2, 4, 8, 16, 32 u T1.n. [elcTBUTENBHO, KOTJAa PE€Yb HMJAET O pa3Mepe MaMATH WIA O
paspenieHuy 3KpaHa MOHHUTOpPA, TO Mbl YacTO HAaTaJIKHBaeMcs Ha OWHapHbIe umciia. Bee
9TO CBSI3aHO C MPHUHIIMIIOM XpaHeHus nHpopmaiuu B namsatu DBM.

3anano nemnoe yucio N. Tpebyercs onpeaenuTs, sIBISIETCS JI1 OHO OMHAPHBIM.

Bxonubpie nanHnie

Bxoanoii daitn INPUT.TXT conepxut eIMHCTBEHHOE 11e710€ Yuciio N, HE MPEeBOCX O ISIIee
10000 mo abco0THOI BEIMYUHE.

Brixoansie gaHHBIC

B Beixognoit ¢aitn OUTPUT.TXT BeiBenutre YES, ecnu 3amaHHOe YHCIIO SBISIETCS
OouHapHbIM, 1 NO B IPOTHBHOM CiTyYae.

IMpakTuyeckoe 3aganue Ne 18.

Omneparop nukia.

Bxnan B Ganke cocraBnser X pyoOsel. ExxeroqHo oH yBenuuuBaercs Ha P mpoleHToB,
mocie 4ero ApoOHas 4yacTh KOMeeK 0TOpachIBaeTCsl.

Tpebyercs onpenenuTs: Yepe3 CKOIbKO JIET BKJIaJ COCTaBUT HE MeHee Y pyOueil.
Bxopgnbie jaHHBIC

Bxoanoit ¢paiin INPUT.TXT conepxxut Tpu HatypaibHbIX uncna: X, Pu Y (X,Y <1000, P
<100).

BrixogHble TaHHBIE

B Beixognoii daiin OUTPUT.TXT BeiBequTe 11€710€ YHCIO — OTBET HA 3aja4y.
IMpakTnyeckoe 3axanue Ne 19.

Omneparop nukia.

3amana MOCIeA0BAaTEIbHOCTh HEOTPHUIATENBHBIX IENBIX YHCeN. TpedyeTcs ompenenuThb
JUTMHY TIOCJIeJIOBATEIbHOCTH, 3aBEPIIAIOIIYIOCS MEePBBIM BCTPETUBIIUMCS HoJeM (ducio 0
HE BXOJINT B IMOCJIEAOBATEILHOCTB ).

BxopnHrle maHHbIe

EnunctBennas crpoka BxomHoro (aitma INPUT.TXT comepXuT moCIenoBaTEIbHOCTD
HEOTPULIATENIbHBIX IIEJIBIX YKCell, He npeBblmatomux 3Hauenusa 100. apantupyercs, 4to
BO BXOJIHBIX JIaHHBIX He Oosiee 100 grcen u cpeaur HUX ecTh XOTs Ob1 0;1HO nciio 0.
Brixogubie JaHHEIS

B Beixomnoui aitn OUTPUT.TXT BeiBenuTe 11€710€ YNCIO0 — JUTMHY TTOCIIEI0BATEILHOCTH.
IIpakTnyeckoe 3ananue Ne 20.



Omneparop 1ukia.

3amaHa TOCJIeI0BaTEIbHOCTh HEOTPHULATEIbHBIX LENbIX 4Hced. TpedyeTcs onmpeneiuThb
CyMMY 3JIEMEHTOB IIOCJIEIOBATEIHLHOCTH, 3aBEPIIAIOLIYIOCS TEPBBIM BCTPETUBIIMUMCS
HoJieM (4ucio 0 He BXOJUT B MOCJIEI0BATEIbHOCTD).

Bxonubpie naHHbIE

EnunctBennas crpoka BxomHoro ¢aina INPUT.TXT comepXuT MOCiIea0BaTeIbHOCTh
HEOTPHUIIATENIbHBIX IIEJIBIX YKCell, He npeBbimatonux 3Hauenus 100. apantupyercs, 4to
BO BXOAHBIX JJaHHBIX He Oomnee 100 yucen u cpean HUX ecTh XOTs Obl 0j1HO yuciio 0.
BrixoaHble JaHHBIE

B Beixomnoii ¢aitn OUTPUT.TXT BbeIBeguTe II€JI0€ YHCIO — CYMMY DJJICMEHTOB
MOCJIEI0BATEILHOCTH.

IIpakTuyeckoe 3aganue Ne 20.

Maccussl.

TpeOyeTcst BBIYMCINTD, CKOJIBKO pa3 BCTpeUyaeTcss HEKOTopoe yucio X B Maccube A[1..N].
Bxonubpie nanHnie

[lepast ctpoka BxomHoro ¢aina INPUT.TXT comepxut HaTypanbHOe yucio N —
KOJIMUECTBO 3JIEMEHTOB B MaccuBe. Bo BTOpoil cTpoke 3amucansl N IenbIX uucen Al,
pazzneneHHble mpoOenoM. TpeTbs CTpoka coAaep UT yucio X. Bce umcia BO BXOIHBIX
naHHBIX He peBocxoaat 1000 mo abCoMOTHOM BETUIHHE.

BoixoiHbIE JaHHBIE

B Beixoanoit aitn OUTPUT.TXT BoiBenuTe KOJUYECTBO BXOXKACHUHN unciia X B MacCUB
A.

IIpakTuyeckoe 3aganue Ne 21.

Maccusbl.

B nenouncnennom maccuse A[1..N] Ha otpeske [L,R] Heo6xoaumMo HalTH MaKkCUMaIbHBIN
3JIEMEHT U €r0 HOMED.

Bxonunie nanHnie

[TepBas crpoka BxonHoro @aiinma INPUT.TXT conmepxut HarypaibHOe 4uciao N —
KOJIMUECTBO 3JIEMEHTOB B MaccuBe. Bo BTOpoil cTpoke 3amucansl N IenbIX uucen Al,
paznenenHbie mpodenoM. TpeThbsi CTpoKa COAEPKHUT JABa HATypalbHbIX uyucia L u R,
KOTOpBIC 3a1a10T oTpe3ok moucka [L,R] (-1000 < Ai <1000, 1 <L <R <N <1000).
BoixoiHbIE JaHHBIE

B Boixomno#t ¢aiin OUTPUT.TXT BeiBenuTe 3HaY€HHWE MAaKCHUMAJIBHOTO JJIEMEHTA
MaccuBa Ha oTpe3ke [L,R] u ero muHumekc. B ciydyae HEOJHO3HAYHOCTH OMpENEICHUS
WHJIEKCA CTIeAyeT BHIBECTH HAUMEHBIIINM U3 HUX.

IIpakTuyeckoe 3aganue Ne 22.

Maccussl.

TpeGyercs Haiitu B MmaccuBe A[1..N] camblii OIM3KUH 1O BETMYUHE JIEMEHT K 3aJaHHOMY
qucny X.

Bxonnbie nannbie

[Tepast ctpoka BxomHoro ¢aina INPUT.TXT comepxut HaTypanbHOe yucio N —
KOJIMYECTBO JJIEMEHTOB B MaccuBe. Bo BTOpoil cTpoke 3amucansl N Ienbix uucen Al,
pasneneHHbie mpobenom. TpeThsi cTpoka coaepkuT umcio X. Bce ymcia BO BXOMHBIX
naHHbIX He peBocxoaat 1000 mo abCcomOTHON BETUYHHE.

BrixogHble TaHHBIE

B Beixoanoit ¢aitn OUTPUT.TXT BeiBeauTe 3HaUeHHUE dIIEMEHTa MAcCHBa, OJKaiiiiee K
X. Ecnu Takux 3Ha4EHUN HECKOJIBKO, CIEAYET BEIBECTH HAUMEHBIIEE CPEAU HUX.
IIpakTuyeckoe 3aganue Ne 23.

Maccugsl.

B ramaktuke «Milky Way» na mianere «Snowflake» ectb N ropomoB, HEKOTOpble W3
KOTOPBIX coeArHeHbl goporamu. Mmmepatop ramaktuku «Milky Way» pemmn nmposectu
WHBEHTapu3anuio aopor Ha muaHete «Snowflake». Ho, kak okaszamoch, OH HE CUJICH B



MaTeMaTHKe, TO3TOMY OH MPOCUT BAC COCYUTATH KOJIMYECTBO NOpor. TpedyeTcs HamucaTh
IporpaMMy, IMOMOTAIOIIYI0 HUMIEPATOPy COCUUTATh KOJUYECTBO JOPOr Ha TUIaHETe
«Snowflake».

BxonHble naHHbIC

B nepBoii crpoke Bxomnoro ¢aiina INPUT.TXT 3anucano yucno N (0 < N < 100). B
cnenyromux N CTpokax 3amucaHo mo N 4ucel, KakI0€ U3 KOTOPBIX SIBISETCS eIMHUYKON
Wi HoiukoM. [Ipudem, ecinu B mo3unmu (i, j) KBaAPaTHON MaTPULBI CTOUT €AUHUYKA, TO i-
BIf W j-blil TOpOJa COEIWHEHBI JOpPOramMH, a €eclIM HOJUK, TO HE COCIUHEHBI.
["apanTupyercsi, 4To BCe AOPOTU COSAUHSIOT Pa3IMUHbIE FTOPOa.

Brixoansle janHbIe

B Beixomnoit ¢aitn  OUTPUT.TXT HeoOXOIMMO BBIBECTH YHCIO, OIpPEIeNIonee
KOJIMYECTBO JOpOr Ha miiaHeTe «Snowflakey.

IIpakTuyeckoe 3aganue Ne 24.

Maccussl.

B bananoBoil pecnyOauMke OYEeHb MHOIO XOJMOB, COEIMHEHHbIX MocTamu. Ha
XUMHYECKOM  3aBOJIe  MPOM30ILIa  aBapus, B  pe3ylbTaTe 4Yero HCIapuiIoch
SKCIIEpUMEHTaNIbHOE ynoOpenue "3o0BaH". Ha ciemyrommuii 1eHb BBINAN [BETHOM J10XK/b,
IpUYEM OH MPOIIENT TOJBKO HaJl XO0IMaMu. B HEKOTOPBIX MecTax Majaiu KpacHble Karliu,
B HEKOTOPBHIX - CHHHME, a B OCTAJbHBIX - 3€JIEHbIC, B PE3YJIbTAT€ YEr0 XOJMBI CTaJIU
cooTBeTcTByMOMIIEero 1seta. Ilpesuaenty bananoBoil pecrmyOmuKu 3TO MOHPABHIOCH, HO
€My 3aXOTeJIOCh MOKPACUTh MOCTHI MEXIY BEPIIMHAMHU XOJIMOB TaK, YTOOBI MOCTHI OBLIH
MOKpAIlIeHbl B I[BET XOJMOB, KOTOPbIE OHHM COEAMHSIOT. K cokaleHuro, eciu XOJIMBI
pa3HOro LBETa, TO MOKPACUTh MOCT TaKMM 00pa3oMm He ynactced. [locuuTaiiTe KOIMYECTBO
Takux "TUIOXUX'" MOCTOB.

Bxonubpie nanHnie

B ¢aiine INPUT.TXT B nepBoii ctpoke 3amucano N (0 < N < 100) - yucno xonmos. Jlanee
UJET MaTpuila CMEKHOCTH, OIMCHIBAIONIASl HATMYHUE MOCTOB MEXIy xoiMmamu (1-MocT
ectb, 0-ner). [Ipeanocnenuss crpoka mycrasi, a B MOCIeAHEN CTpOKe 3amucaHo N yucern,
0003HAYAIONINX [IBET XOJIMOB: | - KpacHBI; 2 - CHHUM; 3 - 3eJICHBIN.

BoixoiHbIE JaHHBIE

B ¢aitn OUTPUT.TXT BbIBECTH KOJTMYECTBO "TUIOXUX" MOCTOB.

IIpakTuyeckoe 3aganue Ne 25.

DyHKIHH.

Jnst mpou3BOICTBAa BAaKIIMHBI HA 3aBOJIE TUTAHUPYETCS BBIPAIIMBATH KYJIbTYPY OaKTepHil.
N3BecTHO, 4TO ecnu Macca OakTepuil — X, TO 4epe3 JIeHb OHa yBeIHUYuTCs Ha (a-bx)x, rae
Kod(GUIIMEHTHI a U b 3aBUCAT OT BUAA OakTepHii. 3aBoJI €XKEeTHEBHO JIOJDKEH 3a0UpaTh JUIs
HYXKJ Tpou3BoJcTBAa m T. Oaktepuil. CocTaBUTh MpPOTrpamMMy pacdera eKeIHEBHOTO
M3MEHEHHUs Macchl OakTepuii Ha mepuon ot 1 1o 365 aueii (B Teyenue rona). McxonHele
JTaHHBIE TPUHSTH paBHBIMHU : a= 1, b=0,0001, m=2000, HauanpHast macca 6aktepuii 12 000.
[IpoBecTu crienyronme ucciaeaoBaHus: BBIABUTH CyIECTBOBAHHE YPOBHS CTAOMIM3AIIUN
Macchl OakTepuid, KOTJa WX KOJMYECTBO OCTAETCS TMPAKTUYECKH HEHU3MEHHBIM;
YcTaHOBUTH, KaK 3aBUCUT 75 ypOBEHb CTAOWJIM3AIMK OT HAadaJdbHOM MacChl OaKTepuii;
VYcTaHOBUTH BO3MOYKHO Majoe 3HAYeHWE HAadaJdbHOW MacChl OakTepuid, MpU KOTOPOM K
KOHIlY T'oJla MX KOJHMYECTBO JIOCTUTHET TOTO K€ YpPOBHS; YCTaHOBUTH, CYIIECTBYET JIU
TaKoW MHTEpBal 3HAUCHUH HavyaIbHOW MAacChl, IPU KOTOPOM K KOHITY rojia Macca OakTepuit
CTaOUIU3MpYyeTCs Ha ONPEICICHHOM YpOBHE, a €CIIM B3ATh HAYaJIbHYI0 Maccy 3a
mpeielaMy 3TOr0 MHTepBalia, TO OaKTepUU MOTHOHYT; HAUTH 3TOT UHTEepBan; OnpeaenuTsb
HanOoJIbIIIee KOJMYECTBO OTOMpPAEMOW MacChl OAKTEpHil m, MPH KOTOPOM COXpPaHSETCS
BO3MOKHOCTh Oecriepe0oitHOM paboThl 3aBOJIa B TEUCHHUE TOA.

2. KPUTEPUU OHEHUBAHUSA ITPU NPOBEJIEHUU TEKYILIEI'O



KOHTPOJIA

[ITkana oueHnBaHUs
Bun HanmenoBanue
HaumenoBanue paboThl
KOHTPOJIA OLICHOYHBIX CPEICTB
Texymmii |- Bompocel mist obcyxaenus Ha| OueHka OTJINYHO
KOHTpPOJIb 3aHATUSAX; BBICTYILICHUN Ha
- YcTHBIE  ONpOCHl IO  paHee| MPaKTUYECKOM XOpOLLIO
M3y4YEHHOMY Marepuainy; (ceMHHApPCKOM)
- IluceMeHHble pabOTHI: pedepaTsl, | 3aHATHH, TMPOBEPKA yIOBIETBOPUTEIHHO
TECTOBBIE 3aJJaHUs; 3a1aHUI u
- IlpakTuueckue 3agaHus; ayJUTOPHBIX pPadOT, HEYIOBIETBOPUTEILHO
- Pedeparbl u ngokiagsl Mo TeMaM | YCTHBIN ompoc,
(BompocaM),  BBIHECEHHBIM  Ha | OLICHHMBaHUE
CaMOCTOSITENIbHYIO paboTy. JTIOKJIa/10B,
pedepaToB
Kpurtepun oneHNBaHNS YCTHBIX OTBETOB 00Y4alOIINXCS
[Ixana
XapakTepucTUKa OLlEHUBAHUSI
OIICHUBAHUS
OTJIMYHO OLICHMBAETCS OTBET, KOTOpBIM TIOKa3blBAa€T IPOYHBIE 3HAHUA OCHOBHBIX
MPOLIECCOB  M3y4aeMOW MpeaMeTHOW oO0jacTu, OTIMYaeTcs TIyOMHOU U
IIOJIHOTOM PACKPBITHSI TEMBbI, BIJIAJICHUE TEPMUHOJOTUYECKUM allapaToM;
YMEHHE OOBACHATH CYIIHOCTbH, SIBJICHUM, MTPOLIECCOB, COOBITHI, /1e1aTh BBIBOIBI
u 00001IeHNs, /1aBaTh apryMEHTHUPOBAaHHBIE OTBEThI, NMPUBOAUTH IPUMEPHI;
cBOOOIHOE BJIaJICHUE MOHOJIOTHYECKOHN peusbto, JIOTUYHOCTh u
MIOCJIEZIOBATEIBHOCTh OTBETA.
XOpO1LIO OLIEHUBAETCsl OTBET, OOHAPY>KUBAIOIIMN MPOYHbIE 3HAHHUS OCHOBHBIX MPOIIECCOB

M3y4yaeMoil TMpeaMeTHOW o0jacTH, OTJIWYaeTcss TAyOMHOW U TOJHOTOM
PacKpbITUS TEMbI; BIAJEHUE TEPMHUHOJIOTMYECKUM allapaToM; YyMEHUe
OOBSCHSITh CYIIHOCTh, SIBJICHHM, MPOILECCOB, COOBITHI, J€7aTh BBIBOJALI M
00001IeHNs, JaBaTh apryMEHTHPOBaHHBIE OTBETHI, MPUBOAHUTH MPUMEPHI;
cB00OO/IHOE BJIa/ICHUE MOHOJIOTHYECKOM  Peublo, JIOTUYHOCTh u
MOCJIeI0BATENBbHOCTh OTBeTa. OHAKO JOMYCKAEeTCsl OJHA - JIBE HETOYHOCTH B
OTBETE.

CJIBHO

YAOBJICTBOPUT | OHCHHUBACTCA OTBET, CBI/IILGTGJ'H)CTBYI-OHII/Iﬁ B OCHOBHOM O 3HaHMHU MHPOLCCCOB

M3y4aeMoi mpeaMeTHONW 00NacTH, OTIMYAIONINICS HeOCTaTOUYHON TIyOUHON U
MOJIHOTON PACKPBITHS TEMbI; 3HAaHHEM OCHOBHBIX BOIPOCOB TEOpHH; clIabo
c(hOopMUPOBAHHBIMA HaBBIKAMH aHAJIM3a SIBJICHUH, MPOIECCOB, HEIOCTATOUYHBIM
YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETBI W IPUBOJAUTH IPUMEPHIL;
HEJIOCTATOYHO CBOOOJHBIM BJIQJICHHEM MOHOJOTHYECKON PEUbl0, JTOTUYHOCTHIO
U TIOCIEeNOBAaTENbHOCTBIO OTBeTa. JlomyckaeTcs HECKOIbKO OIIMOOK B
COJICpKaHUU OTBETA.

HUTCIBHO

HEYJIOBJIETBODP |OIEHUBAECTCSI OTBET, OOHAPYKMBAIOLIUMN HE3HAHHE IMPOLIECCOB H3yyaeMou

HpeHMCTHOﬁ 06J'IaCTI/I, OTJ'IPI‘IE[IOH.IPIIZCH HGFHYGOKI/IM PACKpBITUEM  TCMBI;
HC3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHH, HeC(l)OpMI/IpOBaHHBIMI/I HaBBIKaMU
aHajn3a ﬂBHCHHfI, MponecCoB; HCYMCHUCM J1aBaTh apryMCHTUPOBAHHBIC OTBCTHI,
CI1a0BIM BJIaJJCHHUEM MOHOJIOTHYECKOH PE€YBIO, OTCYTCTBHUEM JIOTUYHOCTH H
IIOCICI0BATCIBHOCTH. I[OHyCKaIOTCH CCPBLC3HLIC OIIMOKH B COACPIKAaHUU OTBCTA.




Kpurepun oneHuBanus padoThl 00y4alOMMXCs HA NPAKTHYECKHUX H CEMHHAPCKHX

3aHATHUAX
[xana
IToka3arenn Kpurepuu
OIICHUBAHUS
OTan4HO . Ilomuota 3anaHue pemeHo caMocTosTeNbHO. [Ipu 3ToM cocraBieH
BBITIOJIHEHUS MPaBUJIbHBIN QJITCOPUTM PEIICHUS 3aJaHusl, B JIOTHYECKHUX]
MPAKTUYECKOTO U paccyXJeHUusiX, B BblOOpe GOpMyl H PELIEHUU HET
TECTOBOI'O 3aJ]aHUsl |OUIMOOK, IIOJIyY€H BEpHBIM OTBET, 3aJaHUE PELICHO
(mosHOTa OTBETA); | palMOHAIBHBIM CITOCOOOM.
. CBoeBpeMeHHOCTh |JlaH TpaBUIBHBIM M HCYEPIBIBAIOIIMNA OTBET HA|
BBIITOJIHEHUS IIOCTaBJICHHBIE TEOPETHUYECKHUE M TECTOBBIE BOIPOCHI, B
3aJlaHus; KOTOpBIX  OOy4aroIIWiicsi  IMOKa3al  BCECTOPOHHEE
. IlocnenoBaTebHOCT | CUCTEMHOE 3HAHME IMPOTrPAMMHOIO MaTepHaia, YCBOCHUE
b ¥ PAIllMOHAJILHOCTh [OCHOBHOM M JIONMOJIHUTEIBHOM JIUTEpPaTyphl, YETKOE
BBIITOJIHEHUS BJIAJICHUE NOHATUMHBIM annapaTroM.
Xoporio MPAKTUYECKOTO 3aaHue penieHo ¢ nomoleko npenoaasarens. [Ipu stom
3a/1aHUs COCTABJICH NPABWJIbHBIM QJITOPUTM PELICHUS 3aJaHusl, B
(JtornyHOCTB U JOTHYECKOM  PACCYXJIEHUU U peuieHUuUu HET|
YETKOCTb OTBETA);  |CYIIECTBEHHBIX OMIMOOK;, MPaBWILHO CIelaH BbIOOP
. IIpaBuiIbHOCTD dbopMyn ansi pemeHus; eCcThb OOBSICHEHHE PELICHHS, HO|
OTBETOB Ha 3aJlaHue PEIIEHO HEepaloHAIbHBIM CIOCOOOM WY
BOIIPOCHI; JIONYILIEHO HE Oojee IBYX HECYLIECTBEHHBIX OIIMOOK,
. CaMOCTOATENILHOCT | TIOJTyYCH BEPHBIH OTBET.
pemenus (BnageHue |Ha mocraBieHHbIC TEOPETUYECKUE U TECTOBBIC BOIPOCHI,
JOIOJIHATENBHBIM  |TIPU  KOTOPBIX OOydYaroIIuiics ToKa3ald JOCTAaTOYHBIH
MaTepuaIoM); YpOBEHb 3HAHWH OCHOBHOI'O IMPOrpPaMMHOI0 MaTepuaia:
. 3HaHue OocBOeHHE MH(OpPMAINH JEKIIMOHHOTO Kypca U y4eOHBIX|
HOPMAaTHUBHO- rocoOuit, OBJAJCHUE  TOHATHUIHBIM arnmnaparom,
3aKOHOJATENbHOM  |METOAMKOW HCCIEAOBaHUNM TMpPU TOMBITKE aHAIN3a
0a3bl 1 pPa3JIMYHBIX CUTYALM.
VY nosnerBop TEPMHUHOJIOTUU 3ajmaHue pemeHO C MOJACKAa3KaMHM  IpenojaBaTelis.
ATEILHO Kypca 3ajaHue penieHo B 00IIeM BUJIE.
OOyuaronuiics MoKa3aJl CpeJHHH YpOBEHb 3HAHUMH
OCHOBHOTO IPOrpaMMHOI0 Marepuajia, HO HE MOI]
yOequTeNbHO apryMEHTHUPOBATh CBOM OTBET, OIIMUOCS B
WCIOJIb30BAaHUM  TMOHATUHHOrO  amnmaparta, IoKasad
HEJIOCTAaTOYHBIE 3HAHUS JTUTEPATYPHBIX UCTOUHUKOB.
Heynosners 3ajaHue HE PElICHO.
OpUTENBHO OOyvaromuiics  MPOJEMOHCTPUPOBAT  3HAUUTENIBHBIE
mpoOesnbl B 3HAHUSAX  OCHOBHOIO  MPOTPAMMHOTO]
Marepuana, He apryMEHTHPOBaJl CBOM OTBET, IOKa3aJy
HEY/IOBIIETBOPUTENIbHBIC 3HAHUS TOHATHIHOTO armapara)
Y CIIEHUAIILHOM JINTEPATYPHI.
Kpurtepun ouennBanus pegeparon
CpencTtBo [IIxana
Kpurepun onienuBanus
KOHTPOJIS OIICHUBAHUS
Pedepar |BrimonHeHnbl Bce TpeOoBaHUS K HallMCAaHUIO U 3allUTe pedepara: OTJIMYHO

o0o3HaueHa mpobiemMa M OOOCHOBaHAa €€ aKTyaJbHOCTb, CIHeNIaH
KpPaTKW{ aHalN3 Pa3lIWYHBIX TOYEK 3PCHHS Ha pPacCMaTpUBAEMYIO
npobiemy
copMyIHpOBaHBI BBIBOJIBI, TEMA PACKPHITA MOJTHOCTHIO, BBIACPKAH

JIOTUYHO

H3J0KEHA  COOCTBEHHAs  IO3MIIUS,




00BEM, coO0IeHbl TPeOOBaHUS K BHENTHEMY O(DOPMIICHHIO, JaHBI
MpaBHUJILHBIC OTBCTHI HA JOTIOJIHUTCIBHBIC BOIIPOCHI.
Pedepar packppiBaeT moIHATYIO IPOOJIEMATHKY B TOJTHOM 00bEME.

OcHoBHbIe TpeOoBaHUs K pedepary U €ro 3alluTe BBITOJHEHBI, HO
IIPH ATOM JIOMYIIEHBI HEOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH
B U3JI0KEHUHU MarepHaa, OTCYTCTBYET JIOTHYECKast
MOCJICIOBATEIBHOCTD B CY)KICHHSX; HE BhIICpkKaH 00bEM pedepara;
UMEIOTCS YITYIIEHUS B 0()OPMIICHUH; Ha JIOTIOJIHUTEIbHBIEC BOIIPOCHI
IIPH 3alIUTE 1aHbI HETIOJHBIC OTBETHI.

B pedepare uMerOTCSI HETOYHOCTH M TMpeaMeTHas 00IacTh
BBICTYIJICHHS PACKPBITA HE B TIOJTHON Mepe.

XOpOLIO

HwmeroTcs  CyliecTBEHHBbIE  OTCTYIUICHMS OT  TpeOoBaHMH K
pedepupoBannio. B wacTHOCTH: Tema OcBelleHa JHIIb YaCTHYHO;
JOMyIIeHb! (PaKTHYECKHEe OIUOKH B COJACpXKaHUU pedepaTa Wid Ipu
OTBETE Ha JIOMOJHHUTEIIFHBIC BONPOCH; BO BpEeMs 3alUTHI
OTCYTCTBYET BBIBO/I.

B pedepare He B MOMHON CTENEHM PACKPHIT MOHATUIHBINA anmapar,
UMEIOTCS CYIIECTBEHHBIE HETOYHOCTH B Tporiecce (GpopMHUpPOBaHUS
BBIBOJIOB.

yIIOBJIETBOPU-
TEJIbHO

Tema pedepara He packpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HETOHHUMaHHE MTPOOIIEMBI.

Tema pedepara He packpbITa MM BHIIIOJIHEHA HE 10 CYIIECTBY paHee
MOCTaBJICHHOT'O BOIIPOCA.

Pedepar He cnan / nokmaj He cenaH.

HCYOOBJICTBO-
PUTCIIBHO

KpuTepnu OICHUBAHUA TECTOB

CpencTBo KOHTpOJIA

Kputepuu oneHnBaHust — MpOLUEHT
MOJIOKUTENBHBIX OTBETOB

IIIxana oneHUBaHUI

TectupoBanue

90-100 OTJINYHO

70-89 XOpOUIO

40-69 YZIOBJIETBOPUTEIIBHO
<39 HEYJIOBJIETBOPUTEIBHO

3. OIEHOYHBIE CPEJICTBA JJ51 MIPOMEXYTOUYHOM ATTECTALIUU

CpenctBa OlleHUBaHUS B X0J1€ MPOMEKYTOYHOM aTTECTAlNH:
— BOIIPOCHI LI 3K3aMEHQ;
— TE€CTOBBIC 3aJJaHUSI K SK3aMEHY.

Koanbt PesyabTaTsl ITepedyenn miIaHNMpyeMbIX pe3yJIbTATOB
KOMIIETEeHIIHU ocsoenusi OITOII o0y4yeHus 1O JUCHHUILIMHE
IK-3 CriocobeH NpuHUMaTh [1K-3.1. 3HaeT MeTonbl M CpeAcCTBa KOHTPOJL]

ITPUMCHACMBIX

yyacTHe B OpraHu3alu U hh(HEKTUBHOCTH TEXHUYECKON 3aIUTHI
[IPOBEICHUU KOHTPOJBHBIX  [MH(OpMAIINK;

[IPOBEPOK [1K-3.2. YmMmeer KOHTPOJIUPOBATH|
[pab0TOCIIOCOOHOCTH U P(G(HEKTUBHOCTh MPUHATHIX MEP MO peann3alumy|
b dexTuBHOCTH YaCTHBIX TTOJIUTHK nH(pOpMaImOHHON

0e30nmacHOCTH HH(POPMALIMOHHBIX CUCTEM;




porpaMMHBIX, porpammHuo- [[IK-3.3.  Bmageer HaBbikamMu  BbIOOpa W
anapaTHBIX ¥ TEXHUYECKUX |000CHOBaHUS KpUTEpUEB s dexTuBHOCTH

CPEICTB 3aIUTHI (yHKLIMOHUPOBAHUS 3aILMILEHHBIX
MH(pOpMau MH(POPMALIMOHHBIX CHCTEM, HABBIKAMH YYaCTHs B
DKCIIEPTU3E COCTOSHUS 3aILHILEHHOCTH]

H(OpMaIMK Ha 00OBEKTE 3aIIUTHI

3.1. Bonmpocsl Kk 3K3aMeHy:

1
2.
3.
4
5

[Tonstue anroputma. CBOMCTBA aIropuT™MAa.

Crioco0bl onMcaHusl aNnrOpuTMOB. ['padudeckre CHMBOJIBI ONUCAHUS OJIOK-CXEM.
®dopmaTupoBaHHBIN BBOJI/BBIBO: (GyHKIMH scanf/printf.

[Tepemennsbie B si3bike Cu. OOBsIBICHHE TEPEeMEHHBIX. [IpOCThIC TUTIBI JTAHHBIX.
[lenounicnennple TUMBl JaHHBIX. llpencraBieHne uX B maMaTh. ApuQMeTHUECKUE

OTICpaIHH.

6.
7.
8.
9.

10.
11.

YcnoBHBIH oniepaTop. Onepanuy paBeHCTBa M CpaBHEHUS. TepHApHBII YCIOBHBII omeparop.
CTtpyKTypa cO MHOKECTBEHHBIM BBEIOOpOM switch.

CuMBOJIBHBIN THI TaHHBIX. Esc-nocnenoBaTenbHOCTH.

Oneparops! nukia. Lukist for, while u do ... while. Oneparops break u continue.
AJITOPUTM BBIYHCIICHHSI CYMMbI IU(P YHCIIA.

Maccussl. Pabora ¢ maccuBamu. MHunmanuzaiysi Maccuba. JIByMepHbIe 1 MHOTOMEPHBIC

MAaCCHBBI.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

[Tpenpoueccop. Aupextussl #include, #define. YcnoBHass KOMITHIISIHS.
VYkazarenu. Apudmeruka ykazareneid. CBsi3b MaCCUBOB M yKa3aTelel.
Jlunamuueckoe Beienenne mamsatu. malloc, calloc, realloc, free.
®ynkuuu. [IpoToTunsl, BeI30B, BO3Bpat 3HadeHus. [lepenada napamerpos. Pexypcust.
Crpoxku B s3pike Cu. @yHKIMM paboThl cO cTpokaMu. BBo/BBIBOA CTPOK.
Bpemennas cioxHOCTb anroputMoB. O-HoTaius.

[IpoBepka uncna Ha mpocToTy. Pemero IpaTocdena.

BosBeznenue B crenenb. beicTpoe (0MHapHOE) BO3BEJICHHUE B CTENIEHbD.
[Ty3sippKOBasi copTupoBKa. OLEeHKa CI0KHOCTH.

CoptupoBka ciisgsHrEeM. BpeMeHHas Cl10KHOCTb.

VY naneHnue NOBTOPOB B OTCOPTUPOBAHHOM MAacCHBE.

JIBOMUHBII TOMCK B OTCOPTUPOBAHHOM MacCHBE.

JInHEelHbBI IONCK B MAaCCHBE.

AJNTOPUTMBI COPTUPOBKHU: BEIOOPOM M BCTaBKAMHU.

brictpas coptupoBka (QuickSort). I[Tpunuumn paboThl ¥ CI0KHOCTbD.
Copruposka kyueii (HeapSort). OcHOBHBIE Hien.

Ctpyktypsl (struct) B sizbike Cu. OObsIBIIEHNE U HCTIOIb30BAHHE.
VYkazarenu Ha cTpyKTypbl. PaboTa ¢ TUHAMUYECKUMHU CTPYKTYpPaMH.
CBsi3HbIE CIIMCKU: OJHOCBS3HBIN CIHICOK, OTIEpalluy HaJl HUM.
JIByCBSI3HBIE CIIUCKU: CTPYKTYpPA U OCHOBHBIE OIIEPALIUN.

Crexk: peanu3anus U OCHOBHBIE orepanuu (push, pop).

Ouepenp: peanus3anus 1 OCHOBHBIE ONIEPALUH.

Pexypcus. [Ipumeps! peKypCUBHBIX aJrOPUTMOB.

Paznnune Mex 1y peKypcuen U uteparnuei.

Anroputmsl o6xoza rpada: DFS (nmouck B rinyouny).

Anroputmsl o6xona rpada: BFS (mouck B mupuny).

OcHoBssl Teopuu rpados. [Ipencrasienue rpados B mamsTu.
Matpuia cMEXHOCTH U CIIUCOK CMEKHOCTH.

KanHbie anropuT™MBbl: MOHSITHE U TPUMEPHI.

JlnHaMu4eckoe mporpaMMHpoBaHue: 0a30BbIe TPUHIIHIIBL.

3amaua o prok3ake (0/1 knapsack).



43. Pabora c ¢aitnamu B Cu: fopen, fclose.

44. Yrenue u 3anuch (aiinos: fprintf, fscanf, fread, fwrite.

45. O6paboTka omMOOK BBOJA-BBIBOJIA.

46. ApryMeHTHl KOMaHJIHON CTPOKH (argc, argv).

47. buToBble onepanun: &, |, ", ~, <<, >>,

48. Hcnonb3oBaHue OUTOBBIX MAaCOK.

49. TlepemnoyiHeHUE THIIOB JAHHBIX.

50. IIpeoOpazoBanue TUIIOB (type casting).

51. KoncranTsl 1 MmoaudukaTop Const.

52. Kimoueoe cioBo typedef.

53. [lepeuncnenus (enum).

54. O6beauHeHus (union).

55. Vkazarenu Ha QyHKIUH.

56. JlupexTusbl #pragma u 0COOEHHOCTH KOMITHJISIIUH.

57. OmmOku BpeMeHH BBITIOIHEHUS: segmentation fault.

58. Pabota co cTekoM BBI30BOB MPOTIPAMMBI.

59. OcHoBbl oTnaaku nporpamm (debugging).

60. MoaynpHOE mporpaMMUpOBaHUe U pa3OrueHue mporpaMmbl Ha (aitibl.

3.2. 3ajanus 1Jis IK3aMeHa:

3amanmne 1

3anaHbl ICHCTBUTEIBHBIC YKCia @, b, ¢, d. Halitu morycymMMy HauMEHbIIIEro U HanOOJIbIIETO 3
HUX.

3aganue 2

TpeyroiabHUK 3a/1aH KOOPIMHATAMH TPEX CBOMX BepinuH. ONpenesuTs, riae Haxoaurces Touka O
C YKa3aHHBIMU KOOPJMHATAMHU — BHYTPH WJIM BHE TPEYTOJbHUKA.

3amanmne 3

Br10paTs MakcHMabHOE U3 JIBYX YHCEN X, Y ¥ IIPUCBOUTH €0 3HAUCHUE TICPEMEHHOM U.
3amanue 4

3amaHo n Tpoek ywcen a, b, ¢. BBoas WX 1Mo odepenu M MHTEPIPETUPYS KaK JUIMHBI CTOPOH
TPEYroJdbHUKA, OMpPENeIUTh, CKOJIBKO TPOEK MOXET OBITh HCHOIB30BAHO ISl MOCTPOCHHS
TpeyroibHUKa (Yucia a, b, ¢ Ipu BBOJE PACIHOIOKEHBI B MOPsAKe Bo3pactanus, a < b < ¢).
Pe3ynpTar nosy4uTs B nepeMeHHoi k.

3aganue 5

Bbraucnuts z=x k , UCONB3Yys ONepaiuo YMHOKEHUS, IPEACTABIISI Z Kak Z=x*x* .. X.
3aganue 6

Haiiti cymmy n npou3BoNIbHBIX yHcel. Pe3ynpTaT 0003HauuTh yepes S.

3aganue 7

CocTaBuTh ¥ 3anucarh B BUJE OJOK — CXEMbI AITOPUTM PEIICHUS KBaJAPATHOTO YPAaBHEHHUS.
3ananmue 8

CocTaBuTh ¥ 3amucarh B BUJE OJIOK — CXEMBI AITOPUTM PEIICHUS TUHEHHOTO YpaBHEHUS.
3ananue 9

CocTaBuTh aNropuTM pelieHus 3agauu: Temo Becom P pacmonoskeHO Ha TOPU3OHTAIBHON
wiockocTd. Koapduuuent TpeHus Mmokos MeXIy TeloM U IockocThio paBeH k. K rtemy
npuiokeHa cuia F moa yrmom o k ropu3oHTy. HailTe ycioBusi, ompenensionifue XapakTep
JBUKCHHSI TeTIa.

3ananue 10

CocCTaBUTh AITOPUTM, COAEPIKAIIUN CXeMy HAXOXKIEHUS HAMMEHbINEro OOIIero KPaTHOTO AJIs
2-X BBEJICHHBIX YHCEIl.

3ananme 11

CocCTaBUTh AITOPHUTM, COACPIKANIMNA CXEMYy HaXOXJICHUS HaHOOJBIIEro OOIIEro JCTUTENs s
2-X BBEJICHHBIX YHCE.

3aganue 12



Bri0paTs MakcUManbHOE U3 TPEX YUCEN X, Y, Z U IPUCBOUTH €T0 3HAYCHHUE TIEPEMEHHOI U.
3aganue 13

CocraBuUTh IpOrpaMmy, KOTOpasi 3arpaniuBaeT UMs MOJb30BaTels U BBIIAET aJPECOBAHHOE EMY
COOOIIICHUE.

3ananue 14

CocTaBuTh MmporpaMMmy-myTky «pumdormiery». [Iporpamma npeiaraeT mojib30BaTell0 BBECTH
puMdBI K ONPENEICHHBIM CIOBaM M 3aT€M BBIBOJAUT Ha JKpaH CTUXOTBOPEHHUE, BCTABIISIS B
MPOIYIIEHHBIE MECTa TOTOBOTO 111a0JI0Ha pUM(BbI, BBIBEICHHBIE TIOJIE30BATEIIEM.

3ananue 15

CocTaBuTh mporpamMmy MOATOTOBKU IITAMIIOB — PEHNOPTaXe O CTPOUTEIHCTBE PA3TUUYHBIX
00BekToB. [Iporpamma 3ampammBaeT HEOOXOIWMBIE CBeJcHHS (Ha3BaHHWE OOBEKTa, IJIe OH
CTPOUTCS, KOTJa HAayaloCh CTPOUTENIbCTBO, KaK OHO BEJIETCS H.T. I.) M, UCIIOJIb3Yys 3apaHee
3aJI0’KEHHBIN 111a0JI0H, BEIBOJIUT Ha 3KpaH ITOTOBBIN PENOPTaXK.

3aganue 16

CocraBuTh MpOrpaMMy BBIBOJA HAa 9KPAH OTYETA O CACITAHHBIX MOKYIMKAX B KHI)KHOM Mara3uHe.
3amanmne 17

CocraBuTh IPOrpamMMy BBIBOJIa Ha SKPaH CIHUCKA KHUT C YKa3aHWEM JaThl U3aHMs, HA3BaHUS U
aBToOpa.

3ananmue 18

CocTtaBuTh MpOrpaMMy, BBIBOJSIIYIO TEPEYCHb KOMIBIOTEPHBIX KOMIUIEKTYIOIINX, C
KOHKpETHU3alMel X mapaMeTpoB.

3amanmne 19

Hamwmcarp mporpamMmy BBIBOJA CIKCKA CTYACHYECKOM TpYNNbl C YKa3aHUEM OIICHOK II0
Pa3IMYHBIM MPEAMETAM.

3ananmue 20

CdopmupoBaTs MmporpaMmy IO BBIBOAY Ha 3KpaH B OOpaTHOM MOPSIKE UYMCEN, BBEIACHHBIX
MOJIb30BATEJIEM.

3ananme 21

CocTaBuTh NporpamMmy BbIBOJIa Ha 3KpaH OTYeTa O IpojeaHHON JabopaTtopHoil padore.
3ananme 22

CocraBuTh IPOrpaMMy BBIBOJIAa HA IKPaH OTUETA O TPEOYEMBIX JEKTPOHHBIX KOMITIOHEHTAX JIJIst
W3TOTOBJICHHS U3MEPUTEIHHOTO MPHOOPA.

3ananue 23

CocraBUTh IPOrpaMMy, KOTOpasi 3alpaninBaeT UM MOJb30BaTeNs U BBIIAET aJPECOBAHHOE EMY
COOOIIIEHUE.

3ananme 24

CocraBuTh nporpamMmy-myTky «pumdoruiery. [IporpaMmma mpeasaraeT Mmojib30BaTeI0 BBECTH
puMbBl K OMpeNeleHHBIM CIOBaM M 3aT€M BBIBOJUT Ha JKpaH CTUXOTBOPEHHE, BCTaBISS B
MIPOITYIIIEHHBIE MECTAa TOTOBOTO MIa0I0Ha PUM(BI, BEIBEACHHBIC TTOTH30BATEIIEM.

3ananme 25

CocTaBUTh MPOrpaMMy MOATOTOBKH INTAMIIOB — PETMOPTAXKEH O CTPOMTEIBCTBE Pa3IMUHBIX
00wekToB. [Iporpamma 3ampammBaer 20 He0OXOIUMBbIE CBEICHUS (Ha3BaHHWE OOBEKTa, IIe OH
CTPOUTCS, KOTJIa HAYaJIOCh CTPOUTEIHCTBO, KaK OHO BENIETCA W.T. I.) W, UCIIOJIB3YS 3apaHee
3aJI0’KEHHBIN 1Ma0JI0H, BEIBOJIUT Ha 9KpaH TOTOBBIN pPEropTaxK.

3ananue 26

CocTaBuTh MporpamMmy BEIBOJIa Ha SKpaH OTYETA O CIEJTAHHBIX MOKYIMKAX B KHIDKHOM MarasuHe.
3ananue 27

CocTaBuTh IporpaMmMy BBIBOJA HA SKpaH CIUCKA KHHUT C yKa3aHWEM JaThl U3JIaHus, HA3BaHUS U
aBTOpA.

3ananme 28

CocTtaBuTh MNpOrpaMMy, BBIBOJSIIYIO TE€pEYeHb KOMIBIOTEPHBIX KOMIUIEKTYIOIINX, C
KOHKPETH3aIUeH X mapaMeTpoB.



3ananue 29

Hanucarp mporpaMMmy BbIBOAA CHHCKAa CTYACHUECKON TpyNIbl C YKa3aHHEM OILICHOK IO
Pa3IMnIHbIM OPCAMETAM.

3aganue 30

CocTtaBuTh MpOrpaMMy BBIBOJA HA 3KPaH OTYETa O MPOJISIIaHHOHN J1abopaToOpHOU padoTe.
3aganue 31

BbI4rcIuTh BBICOTHI TPEYTOJIBHUKA CO CTOPOHAMU a, b, ¢ 1o ¢opmyne ['epona.

3aganue 32

BeruucauTs mionaas HOBEPXHOCTH U 00BEM YCEUEHHOT'O KOHYCa.

3aganue 33

BeIYrcnuTh KpyroBylo 4acTOTY M IIEHTPOCTPEMHTEIBLHOE YCKOPEHHUE.

3aganue 34

CocTaBUTH nporpaMmy BBIYUCICHUSA PACCTOSAHUA MCKAY IABYMS TOYKaMH, 3aJJaHHBIMHM Ha
IUIOCKOCTH UX KOOPAMHATaMHU.

3ananmue 35

CocraBuTh mnporpaMmy OOMEHa 3HAUEHUSMU JIBYX MEpeMeHHbIX a u b. Paszpaborath nBa
BapHaHTa PEIICHUS 3a]]a91 — C UCIIOJIb30BAHNEM BCIIOMOTATEILHOM ITEPEMEHHON 1 0e3 Hee..
3amanmne 36

CocTaBuTh TporpaMMmy TI€peBOJa 3aJaHHOTO 3HAUCHUS yria: a) W3 pPaJuaHHOW Mephl B
rpaaycHylo; 0) U3 rpalyCHON MEPHI B paJHaHHYIO.

3ananue 37

Hacenenue ctpanbsl B 1904 roay coctaBmssio a uenoBek. [lo mepemucu HaceleHus,
MIPOBEJICHHOW B IMPOIJIOM TOJy, 3apErHCTPUPOBAHO eme b dernoBek. COCTaBHTH MPOTrpamMmy
BBIUKCJICHHSI CPEHETOI0BOTO MPUPOCTA HACETICHHUS 32 3TOT MEPUO/I.

3ananue 38

CocTaBuTh NporpamMmy BBIUKCICHHS KOTUYECTBA BOCKPECEHUN B TEKYILIEM TOTY.

3ananue 39

B HekoTOphlli MOMEHT BPEMEHM Yachl MOKa3bIBalOT h yacoB, m MHHYT, S ceKyHA. COCTaBHUTH
pOrpaMMy OTIpeIeIICHUS MTOKa3aHUs YacoB Yepe3: OJHY CeKYHIY; S CEKYH; m MUHYT; h 4acos;
h yacoB, m MUHYT, § CEKYH]I.

3ananmue 40

Uner k-as cekynaa cyrok. COCTaBUTh IPOrpaMMy BBIUYHCIICHUS KOJIWYECTBA MOTHBIX 4acoB h u
IMMOJIHBIX MUHYT M OT Ha4daJila CYTOK K 3TOMY MOMCHTY.

3ananne 41

CocraBuTh TpOrpamMmy oOIpeAesieHus yrina j (B Tpaaycax) MEXKIY MOJOXKEHHEM YacoBOM
CTpEeJIKM B Havaje CYTOK M €€ MOJI0KEeHHEeM B h 4acoB, m MUHYT, S CEKYH/I.

3ananue 42

CocTaBuTh mporpamMmy OINpeAeNieHHsT HoMepa MOAbe3/la M dTa)xka KBapTUPBI MO 3a/laHHOMY
HOMEpY KBapTUPbI, KOJIUYECTBY ATaK€d B JOME U KOJMYECTBY KBAapTUP HA JIECCTHUYHOMN
TUTOMIAJIKE.

3ananmue 43

W3 xyOudeckoil 3arOTOBKM BBITOUYEH IIAp HAWOOJBIIET0 BO3MOXKHOTO auamerpa. CocTaBUTh
MporpaMMy BBEIYHCIIEHUS IIPOLEHTA MaTEpHala, YIIEAIMEeTrO B OTXOIBI.

3amanue 44

CocTaBUThL oporpaMmy BBIBOJIa KOJIMYECTBA COTCH, ACCATKOB W CAWHUI OJid BBCACHHOI'O
TPEX3HAYHOTO YHUCIIA.

3ananue 45

CocTaBuTh MpOrpaMMy pacyeTa €MKOCTH JJsi I[OCIeOBAaTeIbHOTO0 ¥ MapauieIbHOro
COCJTMHEHUS JIBYX KOHJICHCATOPOB.

3amanue 46

CocTaBuTh NporpaMMmy pacdera COMPOTUBIEHUS ISl MOCJIEJOBATEILHOTO W MapajuieIbHOIO
COCIMHEHUS IBYX PE3UCTOPOB.



3amanue 47

CocraBuTh TpOTpaMMy pacdeTa €eMKOCTH I TIOCIEJOBATEIIbHOTO W  MapauIeIbHOTO
COCIMHEHUS ABYX KOHJIEHCATOPOB.

3aganue 48

HaHI/ILHI/ITe HporpaMMy, KOTOpaH CUUTHIBACT TpI/I BCIHICCTBCHHBIX 3HAUCHUS U 3aMCHSCT KAXXI0C
OTPHUIIATEIILHOE 3HAYEHHE €ro MOAYJIEM, a HyJIEBOE — 3HAUCHHUE YHCIIa TT.

3amanue 49

Hanumure nporpamMmy, KOTOpasi CAMTHIBACT TPHU BEIIECTBEHHBIX 3HAYCHUS M COOOIIAET O TOM,
KaKoe W3 BBEJCHHBIX 3Ha4eHHWI HamOonbinee. [IpenycMoTpeTh BOZMOKHOCTh PaBEHCTBA BCEX
WJIM HEKOTOPBIX BBEACHHBIX 3HAUYCHUH.

3aganue 50

3purens, cuaammid B kK —M pslly KOHLEPTHOTO 3ajla M PaguoCiIyIlaTeslb, HaXOJSAIIUNCS B
JIPYroM ropojie, ciymaroT KoHIepT. CoCTaBUTh MPOrpaMMy OINPECICHUS, KTO UX HUX MEPBBIHA
ycabIman 34 MeJIouio, €ClIM U3BECTHO PACCTOSTHUE MEXKTY TOPOIAMH, PACCTOSTHUE OT CIICHBI JI0
MEPBOTO psifia, PACCTOSIHUE MEXIY psIaMH, a TaKKe€ CKOPOCTh PaclpoCTpaHEHUsi 3BYyKa U
PaIMOBOJIH.

3aganue 51

Ha 3amanHoM paccTosiHUM OT 0OBbEKTa CTOUT MyIlKa. MI3BecTeH yroy HakJIOHa CTBOJIA MYIIKU U
cKopocTh cHapsga. CocTaBUTh MpoOrpamMMmy OMNpeAeSieHUs, MOMaJAeT JU CHapsI: a). B CTCHY
3aJJaHHOM BBICOTHI; 0). B obOmako. [lymika crpensier B HampaBlIE€HUHU JABMKEHUS T'PaJOBOTO
06.]1211(3 B TOT MOMCHT, KOrJga OHO HpOHJH)IBaeT Hang HYMKOﬁ. I/I3B€CTHI)I IJIMHA " CKOpOCTI)
o0Jaka, BBICOTa HA KOTOPOUW OHO JABUKETCS.

3aganue 52

CocTtaBuTh MporpaMMy aHalKW3a BBEIECHHOTO TIOJb30BaTEeieM 4Yucia (LeJoe WU HET;
MOJIOKHUTEIBHOE, OTPUIIATEIILHOE WM HYJIb; YETHOE UM HEYETHOE).

3amanmne 53

CocraButh [porpamMmy OIIpelleIICHUS THUIIA TpeyroJbHUKA (paBHOCTOPOHHUH,
paBHOOGAPEHHBIN, PA3HOCTOPOHHHI): MO 3aJaHHBIM [JIMHAM €ro CTOPOH; MO 3aJlaHHBIM
KOOPJIMHATAM €T0 BEPIIHUH Ha IJIOCKOCTH.

3amanue 54

CocTaBUTh MPOTpaMMy OIPEICICHUS, TEPEeCeKaroTCs JHU JIBE TMpsSMbIC, 3a/JaHHbIE CBOUMU
YPaBHEHUSMH Ha IJIOCKOCTH, U YCTAHOBJIEHUS! KOOPJAMHAT TOUYKHU MIEPECEUCHHUS], €CTTU OHA €CTh.
3aganue 55

[TnoT cocraBneH u3 n OpeBeH anuHoM | u guamerpom d. CocTaBUTh MpoOrpamMmy OMpeeTIeHHUs,
BBIIEP>KUT JIM 3TOT IUIOT Kk 35 myTemecTBEHHUKOB co cpeaHel maccoit m. IlnoTHocTh nepesa
IPUHSTH paBHOM 0,8 TIIOTHOCTH BOJIBI.

3aganue 56

Ha 3aronysimiem kopaGie oOHapyKeHbl CYHAYKH ¢ cokpoBHiaMu. CyHAYKH MOXHO H3BII€Yb
TOJIBKO 4epe3 WITIOMHHATOP. COCTaBUTH MpOrpamMMy OMPENETICHHUs, MOXKHO JH 3TO CHENaTh,
€CJIM W3BECTHBI: I' — PaJANyC WUIIOMHHATOpA, a, b, C — JIIMHEHHBIE pa3Mephbl MPSIMOYTOIbHBIX
CYHJTYKOB.

3aganue 57

CamoreT Hax0IUTCS Ha PAcCTOSHUU | OT paloIOKAIIMOHHON CTAHITMH C PaInyCOM JICUCTBUS T U
JIBIKETCA MPSMOJMHENHO MOJ YIJIOM a K MPsMOM, COEIUHAIONICH HayalbHOE IOJIOKEHHE
camorneTa co cranuueid. CocTaBUTh NMPOrpaMMy ONpeAeNeHUs, MOXKET JIM CTaHLUs OOHapYXUTh
camoner. Ecam ga, TO BBIYMCIHUTBH PACCTOSIHUE, KOTOPOE CaMOJIET MPOJIETAET B YCIOBHUAX
BUINMOCTH.

3aganue 58

Janpl 1uiomaae Kpyra M IUIOIIAAb IPABUJIBHOTO N-yrojbHHKA. COCTaBUTH IpOrpammy
onpezaeneHusi. CoCTaBUTh MPOTpamMMy OMPECIICHUs, MOKET JH TMOMECTUThCS oaHa (GUrypa B
JPYTOH MPU COBMEIIEHUH IIEHTPOB UX CHMMETPHH.

3aganue 59



CocTtaBuTh MporpaMMy HaxoXAeHHs: HaubOombmero o6Omero npenutens (HOJMH) nByx
HaTypaJbHBIX uncen; HauMeHbiero oomero kparHoro (HOK) nByx HaTypaabHBIX YUCEN.
3ananue 60

Teno magaer ¢ BicoThl h. CocTaBUTh pOTrpaMMy pacdera TaOJHIIBI 3HAYCHUH, OTPaXKaroIeH:
3aBUCHUMOCTh BBICOTHI T€la OT BPEMEHH; M3MECHCHHE CKOPOCTH TAJCHHUS Tela MO0 Mepe €ro
NpUOJIMIKECHUS K 3eMIIE.

4. OCHOBHBIE KPUTEPUU OLIEHUBAHUSA ITPU TPOMEXKYTOUYHOM
ATTECTALIUA

IIIxaJja oueHUBAHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIeTeHUMH (110 NATHOANILHOM
cHucTeMe) IK3aMeH

dopMupyemMble YPOBHU Kpurepuu onenuBanus [Ixana
OCBOEHUSI KOMIIETCHIIMN OLICHUBAHMSI
BeIcoknii ypoBeHb N3510k€HO TpaBUIBHOE ITOHUMAHHE BOINPOCA, | OTIIMYHO
YETKO M CaAMOCTOSITEJILHO JaH MCUYEPIIBIBAIOIIUI
OTBET, COJEP)KaHUE  PACKPBITO II0JIHO,

npodeccuoHansHo, TrpamoTHO. OOyyarormmmcs
YCBOEHA B3aWMOCBSI3b OCHOBHBIX  IOHSTUH
JUCIUTUINHBI B 1504 3HAYEHHH TS
npuodperaeMoit npodeccuu. Otpaxaet
YCHEIIHOE M CHUCTEMATHYECKOE€ MPUMEHEHUE
HaBBIKOB M YMEHHMH MO JAHHOW JHCUUIUIMHE B
cootBeTcTBHH ¢ PI'OC.

bazoBbrit YPOBCHB H3noxeHo MMPpaBUJIBHOC IIOHHUMAHHUEC BOIIPOCA, | XOPOUIO
JaHO JOCTAaTOYHO HOJIpO6HOC OIIMCaHHC
npeaMeTa OTBCTA, NMPHUBCACHBI W PACKPBITBI B

TE3UCHOU dbopme OCHOBHBIE TTOHSTHS,
OTHOCsIMEeCcs K mpeamery orBera. OTBeT
OTpakaeT MIOJTHOE 3HaHUE y4eOHO-

MPOrPAMMHOI0 MaTepuasna, CUCTEMaTUYECKUU
XapakTep 3HAaHWM 10 JAWCUUIUIMHE, a TaKke
HaJu4ue 0a3oBoro YPOBHS OBJIaJICHUS
MPAKTUYECKUMH YMEHHUSIMH W HaBBIKAMHU IO
IaHHOW aucHuIuInHe B cooTBeTcTBHU ¢ PI'OC

[ToporoBslii ypoBEeHb OTBET OTpakaeT TEOPETUYECKHME  3HAHUE | YIOBJIETBOPHU
OCHOBHOTO y4€OHO-TIPOrpaMMHOTO MaTepuaya B | TEIIbHO
o0beme, HeOOXOAUMOM I albHeHel y4ueobl
U mpescToseil pabotel o mpodeccuu. JanHas
OIIEHKA MOJKET OBITH BBICTaBJICHA
oOyJarormiemMycsi, JOMyCTUBIIEMY HETOYHOCTU B
OoTBeTe, HO OO0JalaloUUMU  HEOOXOAUMBIMU
3HAQHUSIMU I8 HUX  YCTPaHEHUS  TOJ
PYKOBOJICTBOM IIpenoaaBaTes, OTMEYEeH
HayaJbHBIA YPOBEHb OBJIAJACHUS MPAKTUUYECKUMU
YMEHUSMH U HaBBIKAMHU [0 TAHHOM JHUCLMILINHE
B cootBeTcTBUU ¢ PI'OC




HeynosnerBoputensubiii | [Ipy oTBere  oOywaromierocss OOHApY»XEHO | HEYAOBIIETBO
YPOBEHb OTCYTCTBUE 3HAHWUN, YMEHHMH W HABBIKOB W/MJIH | PUTEIHHO
dbparMeHTapHble 3HaHUS OCHOBHOIO Yy4eOHO-
IIPOrPaMMHOTr0 MaTepHuaa.

Tekymuii KOHTPOJb M INPOMEXKYTOYHAS AaTTECTAUMA  OCYLIECTBISIOTCS B
coorBeTcTBUM € «llojoxeHneM O Tekylledl M NPOMEXYTOYHOH arrecTauuu oOydaroluxcs B
ABTOHOMHOH HeKOMMepueckoil opranuzamuu «OOpa3oBaTenbHass OpraHU3alys —BbICIIETO
00pa3oBaHUs» «Y HUBEPCUTET IKOHOMUKH U YIIPABICHUSD).

Bun npomeXyTo4HOM aTTeCTalluy — HK3aMEH.

dopma npoBeneHNs TPOMEKYTOUHOM aTTeCTallMi — HUCbMEHHBIN YK3aMEH.





