[loKyMeHT NoAnu1caH NpoCToi 31eKTPOHHON NOANUCHIO
WUHbopmaums o Bnagenbue:

OUO: Vayios Genop Brammposns ABTOHOMHASI HEKOMMEPYECKASI OPT AHU3ALASI
Jomiocr P BPAZOBATEIBHASI OPT AHU3ALIMSA BBICHIEI'O OBPA3OBAHMSI»

[lata nognucanus: 1

YHUKasbHbIA NPOrpaMMHbIi o« YHUBEPCHUTET 9 KOHOMMKHU U YIIPABJIEHU $1»
d935d10451b860e912264c05/ e Ry YT S RIHGMU I Y IpaBIe HHSI M FOpHCTIPY/ICHIHH

Kadeapa ynpapiaenusi n 6usnec-uH(pOpMaTHKH

e T VEBEPIKIAIO
Hpop Krop 1o yqe6H0-

®OH/I OLIEHOYHEIX CPEJCTB MO JIMCHUIJINHE

AJI'OPUTMU3ALIUSI U TPOTPAMMUPOBAHUE

Hanpagsnenue noarorosku
27.03.01 «CranaapTusanusi # METPOJIOTHSI»
[ Ipodunn

«Cranaaprusanusi, cepTUUKALUA H METPOJIOTHS»

Ksanudukanus Beinycknuka: OakajiaBp

st Bcex
dhopm obyueHns

Cumdepornons, 2026 r.




1. OHEHOYHBIE CPEJCTBA JJIAA TEKYIIET'O KOHTPOJIA

CpezcrTBa OILICHUBAHUS B XOJIC TEKYIETO KOHTPOJIS:
— YCTHBIE OIIPOCHI B X0/ CEMHHAPCKHX 3aHATHH;
— pedepartsr;

— TECTHPOBAHMHE;
— TPaKTHYECKHE 3a/IaHMs, BBIMOJNHSAEMBIE B XOJE CEMHHAPCKOro (MPaKTHYECKOTO)
3aHSATHS WU PEKOMEHIyEMBIC JJISl CAMOCTOSTEIBHON PabOTHI.

[IPUHLIMIIBI paOOTHI
COBPEMEHHBIX
WH(OPMAaITMOHHBIX
TEXHOJOTUHN U
MCIIOJIb30BATh UX IS
pelieHus 3aaau
MpoQecCuOHATIbHON
e TEIbHOCTH

Konpl PesynbpTrarhl ocBOEHUS [TepeueHb TIaHUPYEMBIX PE3YJIBTATOB
KOMIIETEHLINU OIIOIT 0o0ydeHUs IO TUCITUILTNHE
OIIK-9 CriocobeH noHuMarhb OIIK-9.1 Ilonumaer NpPUHIMIBI PaOOTHl COBPEMEHHBIX

MHGOPMAIIMOHHBIX TEXHOJIOTHIA

OIIK-9.2 JlemoHcTpHupyeT 0a30Bble HAaBBIKA PabOTHI C
COBpEMEHHBIMH HH()DOPMAIIMOHHBIMUA TEXHOJIOTHSIMH

OI1K-9.3 PeanusyeT npuHLHUIIBI paOOTHl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH JIJIsl PEIICHMS 3a/1a4
rpodeccnoHalbHOI 1eATeNbHOCTH

BOONOUTAWNRE
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Bonpocs! k TekylemMy KOHTPOJIIO

Uto nmoHuMaeTcs 1o alropuTMUUIECKON 3a1aueii?

YeMm anroput™ oTIM4aeTcs OT MPOrpaMMBbl?

Kakwue 3tansl BkirodaeT pa3padoTka MporpaMmsbl?

Yro Takoe MceBIOKO U 3a4€M OH UCIIOJIb3YETCs?

Kakwue cymiecTByoT ypoBHH NpeACTaBIECHUS aIropuT™Ma?

Yro Takoe TpaccHpOBKa alropuTMa?

Kaxue ommOku ObIBatOT B MpOrpaMMHPOBAaHUH (CHHTAKCUYECKHUE, TOTUYECKHE)?
Yro Takoe KOMIUJIALMS U HHTEPIIPETALMS?

Kak ycTpoen nporecc BbinosHeHus mporpammsl Ha Cu?

UYro Takoe craHnapTHas Oubnuoreka sizpika Cu?

Kak paboraet oneparop npucBauBaHus?

Yem oTiinyaeTcs HHULUANU3ALUS OT IPUCBANBAHUSA?

Kakne orpannueHus ecte y UMEH IEPEMEHHBIX ?

Yro Takoe 007acTh BUAUMOCTH MIEPEMEHHON?

UYrto Takoe BpeMs KU3HU EPEMEHHON?

Kakwue cymectByrot jornueckue onepanuu B Cn?

Kaxk pab6oraet noruueckoe 1, MJIN, HE?

Uro Takoe MpUOPUTET ONepanuil B BBIPAXKEHUAX ?

Kax BbITIOJIHSIETCS BBIUHCIIEHNE BBIpaXkeHHil B Cn?

Yro takoe nmodouHbIe F3PPEKTHI BBIPAKESHUN?

B uém oTiiMumne BIOXKEHHBIX YCIOBUN OT MOCIEA0BATEIbHBIX?

Kak paboraet omneparop else if?
Korpga nydmie ncrons3oBate switch Bmecto if?

Kakue ommbku 4acTo BO3ZHUKAIOT B YCIIOBHBIX Oreparopax?
Urto npouzoita€t npu orcyrcTBum break B switch?

Kak paboraeT muki ¢ mpeaycioBuem?

Kaxk paboTaet 1iuki1 ¢ moctyciaoBuem?
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B uém otnmuue for ot while ¢ Touku 3penus npumeHeHus?
Korga nukir craHoBUTCSI OeCKOHEUYHBIM?

Kak n36exars 6€CKOHEUHBIX ITUKJIOB?

UTo Takoe BIIO)KEHHBIE LIUKJIbI?

Kak paboTtaeT BbIX0l U3 HECKOJIBKMX YPOBHEH LIUKIIOB?
Uro nenaet oneparop continue BHYTpH IUKIa?

UYro nenaet oneparop break B pa3HbIX THIIAX LUKIOB?
Kak M0kHO 3aMEHUTH LUK peKypcuei?

UYro Takoe MacCUB Kak CTPYKTypa JaHHBIX?

Kak ocymiecTBisiercs 1ocTyn K 3JieMeHTaM MaccuBa’?

Yro Takoe nHAEKC MaccuBa?

Kakue ommOku BO3HUKAIOT MpY BBIXOJE 3a IPAHULIBI MaccuBa’?
Kak nHunuanu3upoBatb MacCuB 4aCTUYHO?

UYUT0 Tako€ MHOIOMEPHBIN MaCCUB B MaMSTH?

Kaxk xpanutcst matpuiia B mamsitu?

Kak BeInonHsieTcs Mpoxo/ Mo AByMEPHOMY MacCUBy?

B uém oTiMuune cTpoku oT MaccuBa CUMBOJIOB?

Kak 3aBepiaercs crpoka B si3bike Cu?

UYro Takoe Oydep BBOa/BHIBOTA?

[ToueMy BaskHO OUYMINATH BBOJ MpH padote ¢ scanf?

Yrto MpouCXOAUT MPH MepenosHeHnn oydepa?

Kaxkue ectpb anpTepHatuBsl scanf u printf?

Yro takoe popmaTHas cTpoka?

Uro Takoe MOAYIbHOCTH IPOrpaMMBbI?

Kax paznenstorcs 0osbiiye nporpaMMbl Ha 4actu?

UYTto Takoe 3aroj0BOYHBIN (ain?

Uro nenaet nupektusa #include Ha nmpaktuke?

Kak n36exaTh TOBTOPHOTO BKIIFOUEHUS 3ar0JIOBOYHOTO (haiina?
UTto Takoe TecTUpOBaHUE MPOTPAMMBI?

Kakue BUabI TECTOB MPUMEHSIOTCS B pa3padoTKe?

UYro Takoe oTNIafjoyHas nevyaTh?

Kak uckath norndeckue omuoOku B koje?

UTo Takoe KOPPEKTHOCTh AITOPUTMA U KaK €€ IPOBEPUTH?

Tembl pedepaToB:

HcTopus pa3BuTHs s3bIKa nporpammupoBanus Cu

Ponb anropurMoB B coBpeMeHHOM HH(OpPMATHKE
dopmaibHbIe CIIOCOOBI OMMCAHUS AITOPUTMOB

CpaBHeHHE KOMIUIIUPYEMBIX U UHTEPIPETUPYEMBIX SI3bIKOB
DTarnbl )KU3HEHHOT'O IIMKJIA TIPOTPAMMHOT0 00ECTIeUeHHS
[IpyHIMIIBI CTPYKTYPHOT'O IPOTrPAMMHUPOBAHUS

OmubKu B MPOrpaMMHUPOBAHUHU U METOBI X MPEIOTBPAIIECHUS
OCHOBBI OTJIa/IKH MPOTPaMM U MHCTPYMEHTHI debugging
[Tpuntuns! 5 PeKTUBHOr0 HaMCAHUS KOJIA

CrannmapTel KoupoBaHus B A3bIke CH

VYnpasnenue namsTsio B s3bike Cu

[IpoGnembl yTeuek maMsiTi U CIOCOObI MX MPEIOTBPALLICHHS
JluHaMHUYeCKHEe CTPYKTYphl JaHHBIX B IPOrpaMMHUPOBAaHUU
CpaBHEHHE MACCHBOB U JUHAMUYECKUX CTPYKTYP
OcobeHHocTH paboThI C yKa3aTeIsIMU

Posnb pekypcun B anroputmax

CpaBHEHHUE PEKYPCUBHBIX U UTEPALIMOHHBIX AJITOPUTMOB



18. OnTumu3anus alrOpuTMOB U €€ 3HaUCHHE

19.  AHanu3 CI0KHOCTH aJITOPUTMOB Ha MPAKTHKE

20.  Ilpumenenue O-HOTaLUU B OIICHKE YPPHEKTUBHOCTH
21.  ANTOpUTMBI COPTHPOBKH: CPAaBHUTEIHHBIN aHAIN3

22.  beicTpas COpTHpPOBKA U €€ MPaKTHYECKOE IPUMEHEHNE
23.  CopTupOBKa CIUSHHEM B COBPEMEHHBIX CUCTEMAaxX

24.  TlouCKOBBIC aJTOPUTMBI M UX ONITUMU3AIUS

25.  JIBOWYHBIN ITOMCK U €T0 IPUMEHCHHE

26.  Pabota ¢ TeKCTOBBIMU JaHHBIMU B si3bike Cu

27. O6paboTka OOJIBIIMX MACCUBOB JaHHBIX B MPOTpaMMax
28.  IlpuHIUIIBI TOCTPOCHUS HAAEKHBIX TPOTPAMMHBIX CUCTEM
29.  OCHOBBI TECTUPOBaHUS MPOTPAMMHOT0 00ECIICUCHUS

30.  MoaynapHOE MPOrpaMMHUPOBAHKE U €T0 IPEUMYIIIECTBA
1.3 TecToBbI€e 3a1aHuA

1. Yro Takoe anropurm?

a) Koneunas mocienoBaTeIbHOCTh ACHCTBHI U1 pernenus 3aaaun (IIpasunvhbiii omeem: a)
0) [Iporpamma

B) Habop nepemeHHbIX

r) CucreMa KOMaH]I Ipoiieccopa

2. Kakoii THII TaHHBIX HUCTIOJIb3YyeTCsl s HeJbIX yncea B Cu?
a) float

0) char

B) int (/Ipasunvholiii omeem. 6)

r) string

3. Kakas ¢pyHkums ucnoJib3yercs 1Jisl BbIBOJa JaHHbIX B Cu?
a) scanf

0) input

B) printf (IIpasunvuviti omeem: )

r) echo

4. Kakoii onepaTop Mcnoyib3yeTcsi 1JIsl BeTBJEHH ?

a) for

6) while

B) If (IIpasunvnoiii omeem. 6)

r) switch-case

5. Uro nenaer omeparop switch?

a) BeimonHseT uka

0) BriOupaeT onuH U3 BapuaHTOB BbInoNHEeHUs (/Ipasunvhblii omeem: 6)
B) 3aBepIiaer nporpammy

r) OOBABISET IEPEMEHHYIO

6. C xakoro 3HaYeHHs HAYNHAETCA HHAEKCAUA MaccuBa?

a) la

0) -1

B) 0 (/IpasunvHuolit omeem: 8)

r)2

7. Uto Takoe yka3zareib?

a) Maccus

0) Anpec nepemennoi B namsitu (IIpasunvhwiii omeem: 6)

B) Tum naHHBIX

r) Hukn

8. Kakasi pyHkuus Bblae/isieT JTHHAMHYECKYI0 NAMSTh?

a) free

0) exit



B) malloc (/Ipasunvmwiti omeem: 6)

r) alloc

9. Yrto nenaer oneparop break?

a) [Ipomyckaer miar

0) 3amyckaer UK

B) 3aBepiuaer uuki (Ilpasunvmviii omeem: )

r) OOBSBIISICT MAaCCHB

10. YTo Takoe pekypcus?

a) [uxn

6) Maccus

B) OyHKIMS BbI3bIBACT caMy cebst (IIpasunbhbiii omeem: 8)
r) Tun qaHHBIX

11. Kakue u3 nepe4ncjJeHHbIX OTHOCATCS K TUNAM JaHHBIX Cu?

a) int

0) float

B) string

r) char

OTtBeT: a, 0, T.

12. Kakue onepauuu 0OTHOCATCS K yKa3aTessiM?
a)*

0) &

B) ++

r) sizeof

OTBert: a, 6.

13. Kakue onepaTopbl OTHOCATCS K HHUKJIAM?
a) for

6) while

B) if

r) do while

OTtBeT: a, 0, T.

14. Kakue ¢pyHKUHMHM OTHOCATCS K padoTe ¢ NaMATbIO?
a) malloc

0) calloc

B) free

r) printf

OTBert: a, 0, B.

15. Kakue onepauuu siBJASIIOTCS JOTHYECKUMH ?
a) &&

o) |l

B) !

r)+

OTBer: a, 0, B.

16.Kakue yrBep:kieHusi BepHbI Vi1 MaccuBa?
a) XpaHUT dJEMEHTHI OJTHOTO TUTIA

0) Unnexcarus ¢ 0

B) MOXET XpaHUTh Pa3HbIC TUIIBI

r) ®UKCHpOBaHHBIN pa3zMep



OTtBer: 3,0, T.

17. Kakue onepanuu 0THOCATCS K padore co crpokamu Cu?

a) strlen

0) strcpy

B) strcat

r) malloc
OTBer: a, 0, B.

18. Kakue neiicTBUsI XapaKTePHBI LIS AJITOPUTMA COPTHPOBKU ?

a) CpaBHEHHUE AIIEMEHTOB

0) IlepecTanoBKa 3JIEMEHTOB
B) Y 1aneHue namMsTu

r) YnopsaounBanue

OTtBer: 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

0) OnpeneneHHOCTh

B) MacurrabupyemocThb
r) PesynpTaTuBHOCTH
OTtBeT: a, 0, T.

21.  YcTaHOBMTBH COOTBETCTBHE:
1.int A) CUMBOJIBHBIN THTT
2. float b) lenoe uucio
3. char B)  BemectBenHoe — umciio(oguHapHAs
TOYHOCTb)
4. double I BerectBeHHOE qyrcio(ABOHas
TOYHOCTb)
22. YCTaHOBHUTH COOTBETCTBHE:
1.if A) Luki1 ¢ ycIioBUEM B Havae
2. for b) BerBnenue
3. switch B) MHo>xecTBeHHBIH BEIOOp
4. while ') Luki ¢ mapamerpom
23. YCTaHOBHUTH COOTBETCTBHE:
1. printf A) OcBoOOXIeHUE TAMSITH




24.

25.

26.

27.

28.

29.

2. scanf b) Beinenenue nmamsaru
3. malloc B) BriBox qaHHBIX
4. free I') BBox maHHBIX

YCcTaHOBUTL COOTBETCTBHE:.

1. maccuB A) FIFO crpykTypa

2. yKa3arenb b) LIFO crpykrypa

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

Y cTaHOBUTHL COOTBETCTBHE:!

1. my3BIppKOBast COPTHPOBKA A) O(n%)
2. OMHAPHBII TOUCK B) O(log n)
3. IMHEHHBIHN TOMCK B) O(n)
4. OpICTpasi COPTUPOBKA ') O(n log n)
YCTaHOBUTH COOTBETCTBHE!
L& A) ITooutoBoe HE
| b) IToourooe MJIN

AN

B) IToOuToBoe uckmtoyatomee NI

el A

I') [TobutoBoe U

Y cTaHOBUTHL COOTBETCTBHE:

. OECKOHEYHBIN HUKIT

1. for A) Beinonnsiercs MUHUMYM | pa3
2. while b) IIpoBepka B Havase

3. do while B) Het ycioBus BeIxoma

4

I') Llukn ¢ mapameTpom

YcTaHOBHUTL COOTBETCTBHE!

IPOrpaMMHUPOBAHUS

1. anroput™m A) Iporecc moucka omudok

2. mporpaMma b) IlepeBos B MallIMHHBIN KO

3. omagka B) [locnenoBarenbHOCT ACHCTBUM

4., KOMITWIALUSA I') Peanuzamms anroput™Ma Ha  S3BIKE

YCcTaHOBUTL COOTBETCTBHE.




30.

1. syntax error A) YTeuka namatu

2. runtime error b) OmmOka BEIOTHEHUS

3. logical error B) Omnbka jgoruku

4. memory leak I') Omnbka cuHTaKCHCA
YcTaHOBUTH COOTBETCTBHE:

1. ananu3 3agaun A) IlpoBepxka nporpammsl

2. KOIUPOBaHUE b) Harmucanue xona

3. TecTUpOBaHUE B) UcnpaBnenue ommbok

4. oTiagka I') [TocranoBka 3a1auu

1.4 IlpakTnyeckue 3aganus

IpakTnyeckoe 3axanue Ne 1.

SA3pik C. Benenue. PaboTta ¢ 1ienbIMu 9uciamu.

3anaua: TpeOyeTcs CI0KUTH ABa LIETbIX uncia A u B.

Bxonuwie nannsie B enunctBenHo# cTpoke BxoaHoro ¢aiina INPUT.TXT 3anucansl 1Ba
HATypaJIbHBIX 4YHclia yepe3 npoOen. 3HaueHUs yucen He mnpesbimaioT 109. Beixognsie
nanHele B emuHcTBeHHYI0 cTpoKy BbIXoaHOro (aiima OUTPUT.TXT HyXHO BBIBECTH
OJIHO LIEJI0€ YUCIO0 — cyMMY uucesl A u B.

IIpakTHyeckoe 3aganue Ne 2.

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

B mkarynke xpaHuTcs pasHOLBETHbI Oucep (mnu OycuHbl). Bce OycuHBI uMEIOT
OJIMHAKOBYIO (hopMy, pa3zMep U Bec. bBycHHBI MOTYT OBITH OAHOTO U3 N pa3IHyYHBIX I[BETOB.
B mkarynke MHOTO OyCHH KaXJI0TO IIBETA.

TpeGyercst onpenenuTh MUHUMAaIbHOE YUCIIO OYCUH, KOTOPbIE MOKHO HE TSI BBITAIUTh
U3 MIKATYJIKUA TaK, 4YTOOBI CPEeIU HUX TapaHTUPOBAHHO ObUTH JIBE OYCHUHBI OJTHOTO I[BETA.
Bxonnbie naHHbIE

Bxoanoit daiin INPUT.TXT comepxuT o1HO HaTypajibHOE YMci0 N - KOJIMYECTBO 1IBETOB
Oycun (1 <N <109).

BrixogHbie 1aHHbBIS

B Beixoanoi ¢aiin OUTPUT.TXT BeiBeAuTe OTBET HA MOCTABICHHYIO 33/1a4y.
IIpakTHyeckoe 3aganue Ne 3.

SAzbik C. Benenue. PaboTa ¢ 11e1pIMu YnucIamMH.

Hamumure mnporpammy, KOTOpas CUMTBIBA€T I1I€7I0€ YHCIO U BBIBOJUT TEKCT C
YIOMHHAHUEM CJEAYIOLIETO U MPEABIIYIIETO Al HETO YnCe.

BxonHble naHHBIE

Bxonnoii ¢aitn INPUT.TXT coamepxxut uenoe uucino, He mnpeBocxonsuiee 1000 mo
a0COJIIOTHOM BEJIUYWHE.

BrixonHble JaHHBIE

B Beixomno#t ¢aiin OUTPUT.TXT BbeIBEAUTE TEKCT, AHAJIOTHYHBIA TPHUBEACHHOMY B
npumepe. [Ipu BeIBOJIE clieAyeT y4ecTh Bce MPOOEIIBI M 3HAKU MPETTUHAHUS.
IIpakTuyeckoe 3axanue Ne 4.

SAzbik C. Benenue. PaboTa ¢ 1ienbpIMu 4nciamu.

TpeOyeTcst onpeneauTs MOCIEeTHIOW TU(PY HATYPaATBHOTO YHCIIA.

Bxonnreie naHHBIE

Bxognoit ¢daitn INPUT. TXT comepxut HaTypaiabHOE 4yucio, He mpeBocxosmee 10 B 9



CTEIICHU.
Brixonusie janHeIe

B Beixognoii aiin OUTPUT.TXT BeiBequTe MocieaHow0 nudpy 3a1aHHOTO YUCIA.
IIpakTnyeckoe 3aganue Ne 5.

S3pik C. Benenne. PaboTta ¢ menasIMu yuciami.

Haiiaure cymmy 1iudp Tpex3HayHOTO HaTypaIbHOIO YHCIIA.

Bxonubpie naHHbIE

Bxognoii daitn INPUT.TXT comepuT Tpex3Ha4HOE HATYypaJbHOE YHUCIIO.

BrixoHbIE JaHHBIE

B Beixoano#t daitn OUTPUT.TXT BeiBenuTe cymmy mudp 3aJaHHOTO YHCIIA.
IIpakTyeckoe 3aganue Ne 6.

VYcnoBHbIN onieparop.

Bl monbp3yerech 0OILIECTBEHHBIM TpaHcOpToM? BeposiTHO, BBl pacIuladyMBaliUCh 32
poe3]l U noyiydanu ouner ¢ HoMmepoM. CuacT/IMBBIM OMJIETOM Ha3bIBAIOT TaKOM OWIIET C
HIECTU3HAYHBIM HOMEPOM, TJIe CyMMa NEPBBIX TpeX HU(p paBHA CyMME MOCIETHUX TpeX.
T.e. 6uner ¢ Homepom 385916 — cuacTiuBblif, T.K. 3+8+5=9+1+6. Bam TpeOyertcs
Hanucarhb porpaMmy, KoTopas IIpoBepsieT CUaCTIIMBOCTh OusieTa.

Bxonnsie naHHbIE

B emunctBenHol ctpoke BxomHOoro ¢aitma INPUT.TXT 3ammcaHo miecTs ASCATHYHBIX
ndp 6e3 mpobesoB.

BrixoHbIE JaHHBIE

B Beixognoii ¢daiin OUTPUT.TXT nyxHO BbiBecTH «YES», ecnu Ouiner ¢ Homepom N
cyacTiauBbId U «NO» B IPOTUBHOM CiIydYae.

IpakTnyeckoe 3axanue Ne 7.

Y cIil0BHBIM oneparop.

B otmene pabGoTaroT 3 coTpyAHHKA, KOTOpBIE MOJy4aloT 3apa0OTHYIO IJIaTy B pyOssx.
Tpebyercss ompenenuTh: Ha CKOJIBKO 3apIulaTa camMOro BBICOKOOIUIAYMBAEMOIO W3 HHUX
OTJIMYAETCSA OT CAMOr'0 HU3KOOILIaYUBAEMOrO0.

Bxonnnie naHHnIe

B enuncTBeHHOM cTpoke BxoaHoro (aitna INPUT.TXT 3amucansl pa3mepsl 3apijiaT Bcex
COTpYIHUKOB uepe3 mpoden. Kaxnas 3apaboTHas miaTa — 3TO HaTypallbHOE YHCIO, HE
npesbimiatomiee 10 B 5 crenenu.

BrixoHbIE JaHHBIE

B Beixognoit ¢aitn OUTPUT. TXT HeoOXx0oIMMO BBIBECTH OJHO 1€70€ YUCIO0 — PA3HUILY
MEXy MaKCUMaJIbHON M1 MUHUMAJIbHOM 3apILIaToOM.

IIpakTyeckoe 3aganue Ne 8.

VY cnoBHBIM ontepaTop.

M3BecTHB! pe3ynbTaThl Kaxkaod u3 4x uerBepTel OackerOonmpHON BcTpeuu. HykHO
ompenenuTs moodemutenss Marda. [loOexmaeT komanma, HaOpaBimas OOJIbIIE OYKOB B
TE€YEHUE BCEro Marya.

BxonHble naHHBIE

Bxonnoii ¢aitn INPUT. TXT conepuT 4 CTpOKH, B KaKIO0H CTPOKE HaXOIUTCS JBa LIEJBIX
yHclia a U b — UTOTOBBIM CUET B COOTBETCTBYIOIIEH YETBEPTU. @ — KOJTMUYECTBO HAOpaHHBIX
OYKOB 3a YETBEPTh MEPBONM KOMaHAOH, b — KOJINYECTBO OYKOB, HAOpaHHBIX 3a YETBEPTb
BTOpOit Koman oM. (0 < a,b < 100).

BrixonHble JaHHBIE

B Beixonnoit ¢aitn OUTPUT.TXT BbiBeauTe HOMEp BBIMTpaBIICH KOMaHJbI, B ciydae
HU4beH cienyet BoiBecTH «DRAW).

IIpakTuyeckoe 3axanue Ne 9.

Y coBHBI OllepaTop.

TpebGyercs HamucaTh NOpOrpamMMmy, ONPEIENAIONIYIO, SBISETCS JU YEThIPEX3HAUHOE
HaTypajgbHOE YUCIO N MaIuHAPOMOM, T.€. YUCIOM, KOTOPOE OJMHAKOBO YUTACTCS CJIEBA



HaIpaBo U CIpaBa HaJIEBO.

BxonHble naHHBIE

Bxonnotii gaitn INPUT.TXT conepxxut HatypansHoe uncio N (1000 <N < 9999).
Brixonusle naHHbIE

B Bexomnoit ¢aitn OUTPUT.TXT cnenyer BoiBectu cnoBo «YES», ecnm umcno N
ABJIAETCS NAINHAPOMOM, WiH «NO» — eciiu HeT.

IIpakTnueckoe 3aganue Ne 10.

VYcnoBHbIN onieparop.

Ha cBoii nenp poxkaenus Ilerss Kynui KpacuBbli M BKYCHBIM TOPT, KOTOPBIM HMMEI
ueanbHO Kpyrinyto ¢popmy. Ilers He 3HaJ, CKOJIBKO rOCcTel MPUAET Ha €ro J€Hb POXKICHHUS,
[I03TOMY BBIHYKJI€H OBl pa3paboTaTh aJIrOPUTM, COIVIACHO KOTOPOMY OH CMOKET OBICTPO
paspe3atb TOpT Ha N paBHbIX 4acTed. Cnemyer ydecTb, 4TO pa3pe3bl TOpTa MOXKHO
IIPOU3BOJIUTH KaK IO pajnycCy, TaK U 110 AUAMETPY.

ITomorute Ilere pemnts 3Ty 3amady, ONpeneIuB HAaMMEHbIIEE YHUCIO Pa3pe3oB TOpPTa IO
3aIaHHOMY YMCITY TOCTEH.

Bxonnble nanHbIE

Bxomnoi#i ¢aitn INPUT.TXT conmepkuT HaTypalbHOE YnCIO N — YHCIIO TOCTEH, BKIIOYAs
camoro BUHOBHHKa TopkecTBa (N < 1000).

BrixoHbIE JaHHBIE

B Boixogno#i ¢aitn OUTPUT.TXT BeiBeauTe MUHUMAIBHO BO3MOXKHOE YHCIIO pa3pe30B
TOpTA.

IIpakTnyeckoe 3ananue Ne 11.

Y cnoBHBIM otepaTop.

Onpenenutb, NPUHAIICKUT JIM TOYKA C BELIECTBEHHBIMU KOOpJIMHATAMM 3aJaHHOMN
obnactu (mo Bapuanrtam). [IoAroTOBUTH TECTOBBIE Clyyau ISl MPOBEPKH MPABUIBHOCTH
peLIeHus.

e} 1.0 *} 15 3)

F1.5 -1L.0 -0.5 0.5 1{0 1.5 : —_— 1.0 —m——

-0.5
r2.0 4.5 -1.0 05 | 85 1.0

-1.0 0.5 2.0 -1.0 1.0 2.0

-1.0

IIpakTuyeckoe 3axanue Ne 12.

Omneparop nukia.

WBan BacuibeBuu mpuIeNn Ha PHIHOK M PEIIWI KYMUTh ABa apOy3a: oauH s ceds, a
npyroii muig temu. IToHsATHO, 4TO It ce0st HY)KHO BBIOpaTh apOy3 MOTsKENEH, a Ui TeIln
nosierye. Ho BOT He3ajaua: apOy30B CIMIIKOM MHOTO M OH HE 3HAET KakK e BhIOpaTh
caMblil IeTKUI U caMblii TsDKenbId apOy3? Ilomorute emy!

Bxonursie naHHnie

B mnepBoii ctpoke BxoaHoro daitna INPUT.TXT 3amano ogHo ymcio N — KOJIHYECTBO
apOy3oB. Bropasi ctpoka coaepxuT N 4mces, 3aIMCaHHBIX Yepe3 Mpoden. 31ech Kaxaoe



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

BrixoHbIE JaHHBIE

B Beixognoit ¢aiin OUTPUT.TXT HyXHO BBIBECTH JBa YHCJIa 4Yepe3 MpOOeN: maccy
apOy3a, koTopbiii MBan BacmnbeBnd KynmuT Temie U Maccy apOy3a, KOTOPBIH OH KYIHT
cebe.

IIpakTnyeckoe 3aganue Ne 13.

Oneparop 1ukia.

OprkomMuTeT MOCKOBCKOW TOPOACKOW OJMMIIHAILI PEIIMJI OPraHu30BaTh O0030pHYIO
JKCKypcuio 1Mo MockBe Uil YYacTHUKOB onuMmnuanabel. s storo Obul 3aka3aH
JBYX3TaXXHbIM aBTOOYC (YyYaCTHUKOB OJMMITMAJIbI JOCTATOYHO MHOTO U B OOBIYHBIN OHU HE
yMEIIarTcs1) BeiIcOTON 437 caHTUMeTpoB. Ha 3KCKYpCHOHHOM Mapuipyte BCTpedaroTcst N
MocToB. JKIOpM M OpPrKOMHUTET OJMMITHAJIbI OYEHb OOECIIOKOEHBI TEM, YTO BBICOKHM
JBYXATaKHBII aBTOOYC MOXKET He IpoexaThb MOoJ OJAHUM M3 HUX. VIM yaanoch BBIICHHUTH
TOYHYIO BBICOTY KaXKJI0I'O M3 MOCTOB. ABTOOyC MOXKET MpoexaTh IOJ MOCTOM Torja
TOJIKO TOT/a, KOT/Ia BEICOTa MOCTa IPEBOCXOUT BBHICOTY aBTOOYCA.

[Tomorute opranusaTopam y3HaTh, 3aKOHUUTCS JIM SKCKYpCHsl 0J1arornoiay4Ho, a €Clid HeT,
TO YCTaHOBUTbD, I/I€ IPOU30MIET aBapHsl.

Bxonubpie nanHnie

[Tepas ctpoka Bxonnoro ¢aina INPUT.TXT coaepxkut yrcno N (1 <N < 1000). Bropas
CTpoka coaepkHUT N HaTypanbHbIX 4Hces, He npeBocxonaummx 10000, uepe3 mpoben -
BBICOTBI MOCTOB B CAHTHMETPAx B TOM IOPSJIKE, B KOTOPOM OHU BCTPEYAIOTCS Ha IIyTU
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 BbIBecTu coobmienue "Crash k", rme k - Homep MocTa, rje npou3ouaeT aBapusl.
®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 JIOMa U COCTAaBHJIM CIIUCOK, B KOTOPOM YKa3aju BO3PACT M MOJI KaXIO0TO KHUJIbIIA.
Tpebyercs HallTH HOMEpP CaMOTr0 CTAPILIEro KHUTEIN MY>KCKOI0 IoJa.

Bxonnbie naHHbIE

Bo Bxonnom ¢aiine INPUT.TXT B mepBoii cTpoke 3agaHO HaTypajlibHOE 4MciIo N —
komnuecTBO kmwibloB (N < 100). B mocnemyrommux N cTpokax pacrmoiaraercs
uH(popMalnsg O BCEX >KUIIbLAX: KaXJas CTPOKAa COAEPKHUT JBa LENbIX yucia: V u S —
Bo3pact u moin yenoBeka (1 <V <100, S — 0 unu 1). MyXcKkoMy MOy COOTBETCTBYET
3HaueHue S=1, a sxeHckomy — S=0.

BrixonHble JaHHBIE

Breixonnoit daiin OUTPUT.TXT momkeH copepkaTh HOMEP CaMOTO CTApIIEr0 MY>KUHWHBI B
cnucke. Eciy Takux jKNJIbII0B HECKOJIBKO, TO CJIEAYET BBIBECTH HaMMEHbIINI HOoMep. Eciu
JKUJIBIIOB MY>KCKOT'O T10J1a HET, TO BhIBEeAUTE -1.

IIpakTnyeckoe 3aganue Ne 15.

OrnepaTop nukiIa.

[Tets m Kats — Opar u cectpa. Ilers — crynent, a Kats — mkonbauna. [letst momoraer Kate
no maremMatuke. OH 3aaymbIBaeT JBa HaTypaidbHbIX yucia X u Y (X,Y<1000), a Karsa
JoJDKHA UX otrajgate. st atoro Ilera nenaer nee moxackasku. OH Ha3bIBa€T CyMMY 3THX
yucen S u ux npousBenenue P. [Tomorute Karte orranars 3agymannsie [leteit yncna.
Bxonnbie nanubie

Bxognoit ¢aiin INPUT.TXT comepxuT nBa HaTypaldbHBIX umciia S U P, pazmeneHHBIX
npobenom.



Brixoagnsle naHHbIe

B Beixoanoii daitn OUTPUT.TXT BeiBeguTe aBa uncia X u Y, 3aragannsie [lereit. Yncna
CJIETyeT BBIBECTH B MOPSIKE HEYOBIBAHUS CBOMX 3HAYCHHH, pa3/ielIeHHbIC TPOOLIIOM.
IpakTnyeckoe 3ananue Ne 16.

Omneparop 1ukia.

TpeOyeTcst BBIBeCTH KBaJApaThl HATypaIbHBIX YUCEN, HE TPEBOCXOsmre yrcia N.
Bxonubpie naHHbIE

Bxognoii daitn INPUT.TXT comepxut HatypainsHoe unciio N (N < 109).

BrixoaHsie JaHHBIC

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

IpakTnyeckoe 3ananue Ne 17.

Oneparop nukia.

["'OBOpPSAT, YTO MIOXOH MPOrPAMMHUCT — 3TO TOT, KTO CUUTACT, YTO B 0JHOM KrutoOaiiTe 1000
0aiiT, a XOpoILIUi MPOTPaMMHUCT — 3TO TOT, KTO IOJaraer, 4To B oJHOM Kmiomerpe 1024
MeTpa.

MHorum 5Ta UIyTKa MOHATHA, TaK Kak BCE 3HAIOT, YTO B MpOIECCaX, CBSI3aHHBIX C
UH(OPMATUKON U KOMIBIOTEPHONH TEXHUKOH, (UTYpUPYyEeT MHOXKECTBO 3HAUYCHUH,
BBIPOKAEMBIX CTEMEHBbIO ABOWKM, TO ecTh uucen Buaa 2K, rame K — HexoTopoe
HEOTpHIIATEIIbHOE 1IeJIoe YKciio. HazoBeM Takue 4yuciia OMHaApHBIMU. DTO TaKWE YhCia KaK
2, 4, 8, 16, 32 u T1.n. [elcTBUTENBHO, KOTJAa PE€Yb HMJAET O pa3Mepe MaMATH WIA O
paspenieHuy dKpaHa MOHHMTOpPA, TO Mbl YacTO HATAJIKWBAaeMCs Ha OMHapHBIC 4ucia. Bee
9TO CBSI3aHO C MPUHITUTIOM XpaHEHUsI HHPOpMAIUK B maMsatu DBM.

3anano nemnoe yncno N. Tpebyercs onpeaenuTs, SIBISETCS I OHO OMHAPHBIM.

Bxonubpie nanHnie

Bxognoii daitn INPUT.TXT conepxut equHCTBEHHOE 11eJIoe Yrciio N, He IPEBOCXOIIIee
10000 mo abco0THOI BEIMYUHE.

Brixoansie gaHHBIC

B Beixognoit ¢aitn OUTPUT.TXT BeiBeaute YES, eciu 3amaHHOE YHUCIO SBISIETCS
OouHapHbIM, 1 NO B IPOTHBHOM CiTyYae.

IIpakTuyeckoe 3axanue Ne 18.

Omneparop nukia.

Bxnan B Ganke cocraBnser X pyoOiseid. ExxeronHo oH yBennuuBaeTcs Ha P mporeHTOB,
MocJie Yero ApoOHast 4aCTh KOMEeK OTOPaChIBAETCA.

Tpebyercs onpeaenuTs: Yepe3 CKOIbKO JIET BKJIaJl COCTaBUT HE MeHee Y pyOuielt.

Bxopgnbie jaHHBIC

Bxomnoti ¢aitn INPUT.TXT comepxut Tpu HatypanbHbIX yncia: X, Pu Y (X,Y <1000, P
<100).

BrixogHble TaHHBIE

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

Omneparop nukia.

3amana MOCIeA0BAaTEIbHOCTh HEOTPHUIATENBHBIX IENBIX YHCeN. TpedyeTcs ompenenuThb
JUTMHY TIOCJIeIOBATEbHOCTH, 3aBEPILAIOIIYIOCS MEPBBIM BCTPETUBIIMMCS HoOJleM (uuciio 0
HE BXOJIUT B IMOCJIEA0BATEIILHOCTB ).

BxopnHrle maHHbIe

EnnncTBennas crpoka BxomHoro ¢aiinma INPUT.TXT comepxuT mociaeaoBaTelbHOCTh
HEOTPULIATENIbHBIX IIEJIBIX YKCell, He npeBblmatomux 3Hauenusa 100. apantupyercs, 4to
BO BXOJIHBIX JIaHHBIX He Oosiee 100 gmcen u cpean HUX ecTh XOTsI ObI 0/1HO Ynco 0.
Brixogubie JaHHEIS

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



Omneparop 1ukia.

3amaHa TOCIEeI0BaTEIbHOCTh HEOTPHUIATEIbHBIX IENbIX 4ucen. TpedyeTcss ompenenuThb
CyMMY 3JIEMEHTOB IIOCJIEIOBATEIHLHOCTH, 3aBEPIIAIOLIYIOCS TEPBBIM BCTPETUBIIMUMCS
HoJieM (4ucio 0 He BXOIUT B MOCIIEI0BATEIbHOCTD).

Bxonubpie naHHbIE

EnunctBennas crpoka BxomHoro ¢aina INPUT.TXT comepXuT MOCiIea0BaTeIbHOCTh
HEOTPHUIIATENIbHBIX IIEJIBIX YKCell, He MpeBbimatomux 3nauenus 100. Tapantupyercs, 4To
BO BXOAHBIX JJaHHBIX He Oomnee 100 yucen u cpean HUX ecTh XOTs Obl 0j1HO yuciio 0.
BeixoaHbie aHHBIE

B Beixomnoii ¢aitn OUTPUT.TXT BbeIBeguTe II€JI0€ YHCIO — CYMMY DJJICMEHTOB
MOCJIEA0BATEIbHOCTH.

IpakTnyeckoe 3ananue Ne 20.

Maccussl.

TpeOyeTcst BBIYMCINTD, CKOJIBKO pa3 BCTpeUyaeTcsi HeKoTopoe yuciio X B Mmaccube 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,
pazzneneHHbie mpodenoM. TpeTbs CTpoka coiaepuT uyucio X. Bce uucna BO BXOIHBIX
naHHbIX He rpeBocxoaT 1000 mo abCco0THOM BETUYUHE.

BoixoiHbIE JaHHBIE

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

IIpakTnyeckoe 3aganue Ne 21.

Maccusbl.

B nenouncnennom maccuse A[1..N] na otpeske [L,R] HeoOXoaumMo HalTH MaKCUMAaIbHBIHA
3JIEMEHT U €r0 HOMED.

Bxonnnie naHHnie

[TepBas crpoka BxonHoro @aiinma INPUT.TXT conmepxut HarypaibHOe 4uciao N —
KOJIMUECTBO 3JIEMEHTOB B MaccuBe. Bo BTOpoil cTpoke 3amucansl N IenbIX uucen Al,
paznenenHbie mpodenoM. TpeThsi CTpoka COAEpPXKHUT JABa HaATypalbHbIX uucia L u R,
KOTOpbIe 33/1at0T oTpe30k moucka [L,R] (-1000 < A1 <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 unzaekc. B ciyyae HEOIHO3HAYHOCTH ONpeEAENICHUS
WHJIEKCA CTIeAyeT BHIBECTH HAUMEHBIIINM U3 HUX.

IIpakTuyeckoe 3axanue Ne 22,

Maccussl.

TpeGyercs Haiitu B MmaccuBe A[1..N] camblii OIM3KUH 1O BETMYUHE DJIEMEHT K 3aJJaHHOMY
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.
IIpakTyeckoe 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
porpaMMy, IMOMOTAIOLIYI0 HUMIEPATOPYy COCUUTATh KOJMYECTBO JOPOT HA ILIAHETe
«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 Pa3IUYHbIC TOPO/IA.

Brixoansle janHbIe

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

IIpakTyeckoe 3aganue Ne 24,

MaccuBsbl.

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
pa3HoOro 1BETa, TO MOKPACUTh MOCT TaKMM 00pa3oM He ynacrtcs. [locumTaiite KOJIMYECTBO
TakuXx "mioxux" 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 - 3€JICHBIN.

BrixoaHbie 1aHHbIE

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

IIpakTyeckoe 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 OHEHUBAHUA ITPU TIPOBEJAEHUU TEKYIIEI'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.

Kongpr

Pe3ynbTaTel oOcBOEHUS [lepeuenb mIaHUPYEMBIX PE3YJIbTATOB
KOMIICTEHIINH OIIOII 00y4eHUS IO TUCIIUTIITNHE




OIIK-9 CriocobeH noHuMaTh OIIK-9.1 TloHnumaer npUHIMIIBEI PaObOTHl COBPEMEHHBIX
IPUHLAIBL PAOOTHI MH(OPMAIIMOHHBIX TEXHOJIOTUH
COBPEMEHHBIX
WH(OPMAaIIMOHHBIX OIIK-9.2 JlemoHCTpupyeT 0a30Bble HABBIKH PaOOTHI C
TEXHOJIOTHI 1 COBpEMEHHBIMH UH(DOPMAIIMOHHBIMU TEXHOJIOTHSIMH
MCIIO0JIB30BATh UX JIJIS
peleHus 3a1a4 OI1K-9.3 Peanu3zyet npuHIUIBI paOOTHI COBPEMEHHBIX
npodecCuOHATBLHON MH(OPMALIMOHHBIX TEXHOJIOTHH 71 peleH s 3a1a4
NesATEeIbHOCTH rmpodeccnoHabHOM e TEIBHOCTH

3.1. Bonpochl K 3K3aMeHy:

arwONE

[Tonsitue anropurma. CBOMCTBA aropuT™MA.

Crioco0b! onMcanus anropuTMoB. I'paduueckie CUMBOIIBI ONTUCAHUS OJIOK-CXEM.
dopmatupoBaHHbII BBOJ/BRIBOA: (hyHKIMH scanf/printf.

[Tepemennsle B s3b1ke Cu. O0bsBIEHNE IEpeMeHHbIX. [IpocThie TUIIBI TaHHBIX.
LlemounciienHsle THUINBI JaHHBIX. llpencraBienue wux B namsaTH. Apudmernueckue

Oo1cpanuu.

6.
7.
8.
9.

10.
11.

VYcnoBHbI oneparop. Onepanuu paBeHCTBA U CpaBHEHU. TepHapHbBIN YCIOBHBIN OIepaTop.
CTpyKTypa cO MHOXXECTBEHHBIM BHIOOpOM switch.

CuMBOJIBHBIN THUIT JaHHBIX. Esc-miocnenoBareabHOCTH.

Omneparops! nukia. [ukisr for, while u do ... while. Oneparops! break u continue.
ANTOPHUTM BBIYHCIICHHS CYMMBI (P ducIa.

Maccussl. Pabota ¢ maccuBamu. Muunumanusamnus MaccuBa. [[BymepHble U MHOTOMEpHbBIE

MAacCCHUBBI.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[Tpenpoueccop. upextussl #include, #define. YcinoBHas koMmumsius.
Vkaszarenu. Apudmeruka ykazareneid. CBsi3b MaCCUBOB U yKazaTesei.
JnHamuueckoe Boienenue naMmaTu. malloc, calloc, realloc, free.
®yukiuu. [IpoToTunel, BEI30B, BO3Bpat 3HaueHus. [lepenaua napamerpoB. Pexypcusi.
Crpoxku B s13pike Cu. @yHKIMH paboThl co cTpokaMu. BBOJ/BBIBO/ CTPOK.
BpemenHas cii0)XHOCTh alropuTMOB. O-HOTaIUs.

[TpoBepka uncina Ha npocToTy. Pemero Dparocdena.

Bo3sBenenue B crenenb. boicTpoe (0MHapHOE) BO3BE/IEHUE B CTETIEHb.
ITy3bIpbKoOBast copTupoBKa. OIeHKa CI0KHOCTH.

CoptupoBka ciusHueM. BpeMeHHast CJI0KHOCTb.

VY naneHue NoBTOPOB B OTCOPTUPOBAHHOM MacCHBE.

JIBOMYHBII ITOMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JInHEeNHbIN IOUCK B MAaCCHBE.

ANTOPUTMBI COPTUPOBKHU: BEIOOPOM M BCTaBKaMHU.

Brictpas copruposka (QuickSort). [Tpuniun paboThl U CI0XKHOCTb.
Coptuposka kyueit (HeapSort). OcHOBHBIE Hen.

CrpykTypsl (struct) B sizbike Cu. OObsIBICHHE U UCIIOJIB30BAHHUE.
VYkaszatenu Ha cTpyKTypbl. PaboTa ¢ TuHAMHUYECKUMHU CTPYKTYPaMHU.
CBsI3HBIE CIIUCKU: OAHOCBS3HBIN CIMCOK, OTNIEpAllUU HAJl HUM.
JIByCBsI3HBIE CIIUCKU: CTPYKTYpPa U OCHOBHBIE ONEPaLlUU.

Crek: peanusanus U OCHOBHBIE onepauuu (push, pop).

Ouepenp: peanusaiys 1 OCHOBHbBIE ONEpaIIUH.

Pekypcus. [Ipumepsl peKypCUBHBIX aJTOPUTMOB.

Paznuune Mexay pekypcuen u UTepanuei.

Anroputmsl o6xona rpada: DFS (mouck B riyOuny).

Anroputmbl 00xona rpada: BFS (mouck B mupuny).

OcnoBsl Teopuu rpados. [Ipeacrasienue rpados B mamaTu.




39. Matpurna cMeXHOCTH U CIIUCOK CMEKHOCTH.

40. JKamHble anrOpUTMBL: TTIOHATHE U TIPUMEPHI.

41. JIluHaMu4ecKoe porpaMMHUpOBaHKE: 0a30BbI€ TPUHIIMIIBI.

42. 3anada o prok3ake (0/1 knapsack).

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

44, Yrenwue u 3anuch daitnos: fprintf, fscanf, fread, fwrite.

45. O6paboTka omMOOK BBOJA-BBIBOJIA.

46. ApryMeHTHl KOMaHITHON CTPOKH (argc, argv).

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

48. Hcnonb3oBaHue OUTOBBIX MAacoOK.

49. TlepernosHEHHE THUIIOB JaHHBIX.

50. IIpeobpaszoBanue Tumos (type casting).

51. KoncranTsl U MoauduKaTop const.

52. Kioueoe cioBo typedef.

53. [lepeuncnenus (enum).

54. Ob6bvenunenwus (union).

55. Vkazarenu Ha QyHKIMH.

56. JlupekTuBHI #pragma u 0COOCHHOCTH KOMITUIISIIUH.

57. OmmOku BpeMeHH BBITIOIHEHUS: segmentation fault.

58. Pabota co cTekoM BBI30BOB IMPOTIPAMMBI.

59. OcHoBrbl oTiagku porpamm (debugging).

60. MoaynpHOE mporpaMMUpOBaHKe U pa3OrueHue mporpaMmbl Ha (aitibl.

3.2. 3ajanus 1Jis SK3aMeHa:

3amanmne 1

3ajaHbl ACHCTBUTENBHBIC YKcia &, b, ¢, d. Haiitu momycyMMy HauMEHBIIETO U HAaUOOJIBILIETO U3
HUX.

3aganue 2

TpeyronbHUK 3aJ]aH KOOPAMHATAMH TPEX CBOMX BepIIrH. ONpenenuThb, rjie HaxoauTcs Touka O
C YKa3aHHBIMU KOOPJMHATAMHU — BHYTPH WJIH BHE TPEYTOJBHUKA.

3amanmne 3

BriOpars MakcuManbHOE U3 ABYX YHCEIN X, Y U IPUCBOUTH €0 3HAYCHHE TIEPEMEHHOM U.
3amanmne 4

3amaHo n Tpoek uucen a, b, c. BBoas MX mo odepeny W MHTEPIPETUPYS KAaK UIMHBI CTOPOH
TPEYroJbHUKA, OMpPENeIUTh, CKOJIBKO TPOEK MOXET OBITh HCIOJIB30BAHO ISl MOCTPOCHHS
TpeyroibHUKa (Yucia a, b, ¢ Ipu BBOJIE PACHOIOKEHBI B MOPsAKe Bo3pactanus, a < b < ¢).
Pe3ynpTar nosy4yuTs B nepeMeHHoi k.

3aganue 5

Bbraucnnts z=x k , uCHONB3ys ONepainuo YMHOKEHUS, IPEACTaBIss Z Kak Z=x*x* ..X.
3ananmue 6

Haiitu cymMy n mpou3BoiIbHBIX yncen. Pe3ynbrat 0003HAYHUTh yepes S.

3ananue 7

CocTaBuTh ¥ 3amucarh B BUJE OJOK — CXEMBI AITOPUTM PEIICHUS KBaAPATHOTO YPAaBHEHUS.
3ananmue 8

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

CocTaBuTh aNropuTM pemieHus 3agauu: Temo Becom P pacmonoskeHO Ha TOPHU3OHTATBHON
wiockocTd. Koapduuuent TpeHuss mokos MeXIy TeloM U IockocThio paBeH k. K rtemy
npuiokeHa cuia F moa yrmom o K Topu3oHTy. HailTu ycnoBus, ompelensifonife XapakTep
JBUKCHHSI TeTIa.

3aganue 10

CoCTaBUTh AITOPUTM, COACPIKAIIUN CXeMy HAXOXKIEHUS HAMMEHbINEro OOIIero KPaTHOTO IS
2-X BBEIICHHBIX YHUCE.



3aganue 11

CocCTaBHUTh AITOPHUTM, COJEPIKAIMIUNA CXEMY HAaXOXKIECHUSI HAaUOOJBIIEro O0IIero ASTUTENs s
2-X BBEIACHHBIX YKCEIN.

3aganue 12

Bri0OpaTh MakcUMaNbHOE U3 TPEX YUCEN X, Y, Z U IPUCBOUTH €T0 3HAYCHHUE TIEPEMEHHOM U.
3aganue 13

CocTaBuTh IporpamMmy, KOTOpas 3arpaiimBacT UMs MOJIb30BATENS U BBIIACT aIPECOBAHHOE EMY
COOOIIIEHHE.

3aganmne 14

CocraBuTh NporpamMmy-myTky «pumdoruier». [IporpaMmma mpemaraeT Mmoiab30BaTeI0 BBECTH
puMdBI K OMPENEICHHBIM CIOBaM M 3aT€M BBIBOJAUT HAa JKpPaH CTUXOTBOPEHHUE, BCTABIISIS B
MIPOITYIIIEHHBIE MECTAa TOTOBOTO MIa0I0Ha PUM(BI, BEIBEACHHBIC IT0JIH30BATEIIEM.

3apanme 15

CocTaBUTh MPOrpaMMy IOATOTOBKH INTAMIIOB — PETMOPTAXKEH O CTPOMTENIBCTBE Pa3IMUHBIX
00bekToB. [IporpamMmma 3ampammBaeT HEOOXOIWMBIEC CBeJCHHS (Ha3BaHHWE OOBEKTa, I/ OH
CTPOUTCS, KOTJa HAyaloCh CTPOUTENLCTBO, KaK OHO BEIETCS H.T. I.) M, UCIIOJIb3ys 3apaHee
3JI0’KEHHBIN MA0JI0H, BEIBOJIUT Ha 3KPaH TOTOBBIN PEIIOPTaxK.

3amanmne 16

CocTaBuTh MpOrpamMMy BEIBOJIA Ha SKPaH OTYETA O CHICITAHHBIX IMOKYIKaX B KHIDKHOM MarasuHe.
3amanmne 17

CocTaBuTh IpOrpaMMy BBIBOJIA HA SKpaH CIUCKA KHHUT C yKa3aHUEM JaThl U3JIaHUs, HA3BaHUS U
aBTOpA.

3aganue 18

CocTtaBuTh MpOrpaMMy, BBIBOJSIIYIO TEPEYCHb KOMIBIOTEPHBIX KOMIUIEKTYIOIINX, C
KOHKPETH3AIUEH HX TapaMeTpOoB.

3amanmne 19

Hamucate mporpamMmy BBIBOJA CITUCKA CTYACHYECKOH TPYIIBI C YKa3aHHEM OIICHOK IIO
pa3IMYHBIM MPEAMETaM.

3aganue 20

CdopmupoBaTs MmporpaMMmy IO BBIBOAY Ha 3KpaH B OOpaTHOM MOPSIKE UYMCEN, BBEIACHHBIX
IOJIB30BaTEIIEM.

3aganue 21

CocraBuTh MpOrpaMMy BBIBOJA HAa SKPAaH OTYETA O MPOJIeTaHHOM JIabopaTopHOii paboTe.
3aganue 22

CocTaBuTh MpOTrpamMMy BBIBOJIA HA DKPAH OTYETa O TPEOYEMBIX DJIEKTPOHHBIX KOMITOHEHTAX JIJIsI
W3TOTOBJICHHS U3MEPUTEIHHOTO MPHOOpA.

3aganue 23

CocTaBuTh Nporpammy, KOTopas 3arpaiimBaeT UMs MOJIb30BaTeNs U BbIIAET aIpECOBAHHOE EMY
COOOIIIEHHE.

3aganue 24

CocCTaBUTh MPOrPaMMY-IIYTKYy «puMdoruieT. [IporpaMmma mpeyiaraeT moJib30BaTeIl0 BBECTH
puMdBl K OMpeNeJIeHHBIM CIOBaM M 3aT€M BBIBOJUT Ha JKpaH CTUXOTBOPEHHUE, BCTaBISS B
MPOIYIIEHHBIC MECTa TOTOBOTO I1a0JI0Ha pUM(BI, BBIBEJICHHBIC TI0JTb30BATEIICM.

3aganue 25

CoCTaBUTh TMPOTPaAMMy MOJTOTOBKH IITAMIIOB — PEMOPTAXKEH O CTPOHUTEIBCTBE PA3TUIHBIX
00wekToB. [Iporpamma 3ampammBaer 20 He0OXOIMMBbIE CBEICHUS (Ha3BaHHWE OOBEKTa, IIe OH
CTPOUTCS, KOTJa HAYaJloCh CTPOUTEIIHCTBO, KaK OHO BEJETCS W.T. I.) WM, HCIIOJIB3Yys 3apaHee
3aJI0’KEHHBIN Ma0JI0H, BEIBOJIUT Ha 9KpaH TOTOBBIN pEropTaxK.

3ananue 26

CocTaBuTh MporpamMmy BEIBOJIa Ha SKpaH OTYETA O CIEJTAHHBIX MOKYIMKaX B KHIDKHOM MarasuHe.
3apanue 27

CocTaBuTh IporpaMmy BBIBOJIA HA SKpaH CIUCKA KHHUT C yKa3aHWEM JaThl U3JIaHus, HA3BaHUS U



aBTopa.
3aganue 28

CocTaBUTH nporpamMmy, BbIBOAAIIYHO IICPCUCHb KOMIIBIOTCPHBIX KOMIUICKTYIOIIHUX, C
KOHKpETH3alUell UX mapaMeTpoB.

3ananue 29

Hanucarp mporpamMMmy BbIBOJA CHHCKa CTYACHUECKON TpyHIbl C YKa3aHHEM OILIEHOK IIO0
Pa3InYHbIM OPCAMETAM.

3aganue 30

CocTtaBuTh MpOrpaMMy BBIBOJA HA 3KPaH OTYETa O MPOJIEIaHHON JIabopaToOpHOU padoTe.
3aganue 31

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

3aganue 32

BeruucauTs mionaas HOBEPXHOCTH U 00BEM YCEUEHHOT'O KOHYCa.

3aganue 33

BBIYuCcIuTE KPYroByIO 9acTOTY ® M IIEHTPOCTPEMHUTEIBFHOE YCKOPEHHUE.

3amanue 34

CocTaBUTh ImporpaMmMy BBIYHUCICHUA PACCTOAHHUA MCKAY ABYMS TOYKaMH, 3aJaHHBIMHU Ha
IUIOCKOCTH MX KOOPAMHATaMHU.

3ananmue 35

CocTaBuTh mnporpaMmy oOOMEHa 3HAUEHUSMHU JIByX MEpeMEeHHbIX a u b. Paszpabortath nBa
BapHaHTAa PEIICHUS 3a]]a91 — C UCIIOJIb30BAHNEM BCIIOMOTAaTEILHOM ITEPEMEHHON 1 0e3 Hee..
3amanmne 36

CocTaBuTh TporpaMMmy TE€peBOJa 3aJaHHOTO 3HAUCHUS yria: a) W3 pPaJdaHHOW Mephl B
rpaaycHylo; 0) U3 rpayCHON MEpPHI B paJHaHHYIO.

3ananue 37

Hacenenue ctpanbsl B 1904 roay coctaBmszio a uenoBek. [lo mepemucu HacelneHus,
MIPOBEJICHHOW B IMPOIIJIOM TOJy, 3aperHCTPUPOBaHO eimie b deraoBek. COCTaBHTH MPOTpamMmy
BBIUMCJICHHSI CPETHETOI0BOTO MPUPOCTA HACETICHHS 32 3TOT MEPUO/I.

3ananue 38

CocTaBuTh MpoOrpamMmy BBIUKCICHHS KOTUYECTBA BOCKPECEHU B TEKYILIEM TOTTY.

3ananue 39

B HexoTOphlli MOMEHT BPEMEHM Yachl MOKa3bIBalOT h yacoB, m MHUHYT, S ceKyHA. COCTaBUTH
POrpaMMy OTIpeIeICHUs MTOKAa3aHUs 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
MOJIHBIX MUHYT M OT Ha4daJila CYTOK K 3TOMY MOMCHTY.

3ananne 41

CocraBuTh TpOrpamMMmy oOIpeAesieHus yrina j (B Tpaaycax) MEXKIY IOJOXKEHHEM YacoBOM
CTpEeJIKM B HavaJe CYTOK M €€ MOJIOKeHHEM B h 4acoB, m MUHYT, S CEKYH/I.

3ananmue 42

CocTaBuTh MporpamMmy OINpeAeNieHUs HOMepa MOABe3/la W dTa)xka KBapTUPBI MO 3aJlaHHOMY
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, YIIEAIEeTrO B OTXOIBI.

3amanue 44

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

3aganue 45

CocTaBUTH noporpaMmmy pacu€ta CMKOCTU [JIsI MOCJICAOBATCIBHOIO W MapauICIIbBHOI'O



COEIMHEHUS IBYX KOHJIEHCATOPOB.
3aganue 46

CocTaBuTh NporpaMMmy pacdera CONpPOTHUBIEHUS JUIsl MOCIEJOBATEIBLHOTO W MapajlieIbHOIO
COEIMHEHUS JIBYX PE3HCTOPOB.

3amanue 47

CocTaBUTh HpOrpaMMy pacueTa €MKOCTH JJsl IIOCJIEJOBaTeJbHOTO M MapajuleIbHOIO
COEIMHEHUS JIBYX KOHJIEHCATOPOB.

3aganue 48

Hanumure nporpammy, KOTopasi CYUTHIBAET TPU BEILIECTBEHHBIX 3HAUEHUS U 3aMEHSET KaXKI0€
OTPHLIATEJIBHOE 3HAaYEHUE €r0 MOyJIEM, a HyJIEBOE — 3HAUEHHUE YKClIa T.

3amanue 49

Hanummre nporpamMmy, KOTopasi CYUTHIBAET TPU BEILIECTBEHHBIX 3HAYCHMS M COOOLIAET O TOM,
KaKoe M3 BBEJICHHBIX 3HAa4eHUH HambOounbmiee. [IperycMOTpeTh BO3MOXKHOCTh PABEHCTBA BCEX
WA HEKOTOPBIX BBEICHHBIX 3HAYCHUH.

3aganue 50

3putens, cuidamuii B kK —M psay KOHLEPTHOrO 3ajla M pajuoCiyllaTelb, HaXOJSIIUICS B
JIPYroM ropojie, ciaymaroT KoHuepT. CocTaBUTh IpOrpamMMy OINpENEIeHUs], KTO UX HUX MEpBbIi
ycabliian 34 MenoAuio, eClid U3BECTHO PACCTOSTHHE MEXy TOPOAAMHU, PACCTOSTHUE OT CLEHBI J10
IIEPBOr0 psifa, PacCTOSHUE MEX]IY pAJaMHu, a TakkKe CKOpPOCTb pacHpOCTpaHEHUs 3BYyKa U
PaJluOBOJIH.

3aganue 51

Ha 3agaHHOM paccTosiHUM OT 00BEKTa CTOMT IyIlKa. M3BecTeH yroj HakjiIOHa CTBOJA IYIIKU U
ckopocTh cHapsiaa. CocTaBUTh MPOrpaMMy ONpPENEICHUs, NOMAAeT JU CHapsia: a). B CTEHY
3aJ]aHHOM BBICOTHI; 0). B oOmako. Ilymika cTpenser B HampaBIE€HUU JBHXKEHUS IPaZoOBOrO
o0jaka B TOT MOMEHT, KOTJa OHO IpPOIUIbIBAET HaJ MYMIKOW. M3BECTHBI /UIMHA U CKOPOCTh
o0J1aka, BBICOTa Ha KOTOPOW OHO JIBUIKETCS.

3aganue 52

CocTaBuTh HpOrpaMMy aHajdM3a BBEJACHHOIO IOJIb30BaTelieM 4Hcaa (LeNoe WM  HET;
MOJIOKUTENBHOE, OTPULIATEIBHOE WM HYJIb; YETHOE WJIM HEUYETHOE).

3aganue 53

CocTtaBuTh  mporpaMMmy  OINpeAeleHHs  TUMAa  TPEyrojibHUKa  (PaBHOCTOPOHHMIA,
paBHOOEIPEHHBIN, Pa3HOCTOPOHHUI): MO 3aJaHHBIM JUIMHAM €ro CTOPOH; IO 3aJaHHbIM
KOOpJIMHATaM €ro BEPILUH Ha MIOCKOCTH.

3amanue 54

CocTaBuTh MNpOrpaMMy OIpENEICHUs], TEePeceKaloTcs JHU JBE MpsMble, 3aJaHHBIE CBOUMU
YPaBHEHMSIMU Ha MJIOCKOCTH, U YCTAaHOBJICHUS KOOPAWHAT TOUKU MIEpECeUeHHUs, €CIIU OHA €CTh.
3aganue 55

[Tnot cocraBien u3 n OpeBeH AnuHOU | 1 nuamerpoM d. CocTaBUTh MpOrpaMMmy ONpeseseHHs,
BBIIEP)KUT JIM 3TOT IUIOT Kk 35 myTemecTBEHHUKOB co cpeaHel maccoit m. IlnoTHocTh nepeBa
IPUHATH paBHOU 0,8 TUIOTHOCTH BOJIBI.

3ananue 56

Ha 3atonyBmiem kopabie oOHapyKeHbl CYHIYKH ¢ cOokpoBUIIamMu. CYHAYKH MOYHO H3BII€Yb
TOJIbKO uepe3 WuitoMHHaTOp. COCTaBUTH MPOTrpaMMy ONPENENICHUs, MOXKHO JIM 3TO CleiaTh,
€CIIM M3BECTHBI: I' — PaJNyC WUIIOMHUHATOpa, a, b, ¢ — JIMHEHHbIE pa3Mepbl MPSIMOYTOJbHBIX
CYH/TyKOB.

3aganue 57

Camorner HaxOUTCs Ha pacCTOSHUU | OT paroIOKallMOHHONW CTaHIIUH C PAANYCOM JIEHCTBUS T U
JBUKETCS. MPSAMOJIMHENHO IOJX YIVIOM a K MpPSIMOW, COEAUHSIONIEN HA4albHOE IOJIOKEHUE
camoneTa co cranuueid. CocTaBUTh NMPOrpaMMy ONpeAeNeHUs, MOXKET JIM CTaHLUs OOHapYXUTh
camoner. Ecnu 11a, TO BBIUMCIWTH PACCTOSHUE, KOTOPOE CaMOJIET IPOJIETAET B YCIOBHAX
BUJMMOCTH.

3aganue 58



Janpl momanb Kpyra © IDIOMAAb TMPAaBUIBHOTO nN-yrojbHUKa. COCTaBUTH MPOTpaMMy
onpeneneHusi. COCTaBUTh MPOrpaMMy OIPENEICHUs, MOXKET JIH MMOMECTUThCS OJHA (Gurypa B
JPYTOH TIPU COBMEILIEHUH IICHTPOB UX CUMMETPHH.

3aganue 59

CocTaBuTh TMporpaMMy HaxoXAcHHs: HaubOombmero ooOmero npenutens (HOJMH) nByx
HaTypaJbHBIX YHCeN;, HauMeHblIero oodmniero kparnoro (HOK) nByx HaTypaJbHBIX YUCEl.
3aganue 60

Teno magaer ¢ BricoThl h. CocTaBUTh pOTrpaMMy pacdera TaOJHIIbI 3HAYCHUH, OTPaXKaroIeH:
3aBUCHUMOCTh BBICOTHI T€la OT BPEMEHU; M3MECHEHHE CKOPOCTH TAJCHHUS Tela MO0 Mepe €ro
NpUOJIMIKCHUS K 3eMIIE.

4. OCHOBHBIE KPUTEPUU OLIEHUBAHMUSA ITPU TPOMEXKYTOYHOM
ATTECTALIUN

Ikana oueHUBaHUsA YPOBHA C(POPMUPOBAHHOCTH KOMIIeTeHIUI (110 NATUOANILHO
cHucTeMe) IK3aMeH

®opMupyeMbIe YPOBHH Kpurepuu onenuBanus [Ixana
OCBOCHMS KOMITETEHIIUN OLICHUBAHHS
BeIcoknii ypoBeHBb N3510k€HO TpaBUIBHOE ITIOHUMAHUE BOINPOCA, | OTIIMYHO
YETKO M CAMOCTOSITEJILHO JaH MCUEPIIBIBAIOIIUI
OTBET, COIEPKaHUE  PACKPBITO II0JIHO,

npodeccuoHansHo, TpamMoTHO. OOyyaronmmcs
YCBOGHAa B3aUMOCBSI3b OCHOBHBIX  TOHSATHI
JHMCILHIIINHBI B X 3HAYEHUHU IS
npuodperaeMoit npodeccuu. Otpaxaet
YCHENIHOE M CHUCTEMATHYEeCKOE€ NPUMEHEHUE
HaBBIKOB U YMEHHMH MO JAaHHOW JHCIUILIMHE B
cootBeTcTBUH ¢ DI'OC.

bazoBsrit YPOBCHB H3noxeHo IMMPpaBUJIBHOC IIOHMMAHHUEC BOIIPOCA, | XOPOUIO
JaHO JOCTAaTOYHO HOJIpO6HOC OIIMCaHHC
npeaMeTa OTBCTA, NMPHUBCACHBI U PACKPBITBI B

TE3UCHOU dbopme OCHOBHBIE TTOHSTHS,
OTHOCsIMEecs K mpeamery oreera. OTBeT
OTpakaeT MIOJTHOE 3HaHUE yaeOHo-

MPOrPAaMMHOI0 MaTepuasna, CUCTEMaTUYECKUU
XapakTep 3HAaHUW 10 [AWCUUIUIMHE, a TaKke
HaJn4ue 6a3oBoro YPOBHS OBJaJCHUS
MPAKTUYECKUMU YMEHHUSIMH W HaBBIKAMHU IO
IaHHOW aucHuIuinHe B cooTBeTcTBUU ¢ PI'OC

[ToporoBslii ypoBEeHb OTBET OTpakaeT TEOPETUYECKHME  3HAHUE | YIOBJIETBOPHU
OCHOBHOTO y4€OHO-TIPOTPaMMHOTO MaTepuaya B | TEIILHO

o0beme, HeOOXOAUMOM I JanbHeWel yueobl
U mpejcTosmeil pabotel o mpodeccuu. JanHas
OIIEHKA MOXKET OBITH BBICTaBJICHA
oOyJaromieMycsi, AOMyCTUBIIEMY HETOYHOCTU B
OTBETE, HO O0JAJAIONMMH HEO0O0XOIUMBIMH
3HAHUSIMU I8 HUX  YCTPAHEHHUS  TOJ
PYKOBOJICTBOM MpernoaBaTeis, OTMEYEeH




HaYaJIbHBIA YPOBEHB OBJIAJACHUS MPAKTUUECCKHUMHU
YMEHUSMH U HaBbIKAMHU IO TAHHOW JHUCLMIUINHE
B cootrBeTcTBUU ¢ DI'OC

HeynosnerBopurensueiii | [Ipy  oTBeTe  oOyuaromierocs  OOHapYKEHO | HEYIOBJIETBO
YPOBEHb OTCYTCTBUE 3HAHWUN, YMEHHMH W HABBIKOB W/MJIH | PUTEIHHO
dbparMeHTapHble 3HaHUS OCHOBHOIO Yy4eOHO-
IIPOrpPaMMHOTr0 MaTepHaa.

Tekymuii KOHTPOJbL M INPOMEXKYTOYHAS ATTECTAUMA  OCYLIECTBISIIOTCS B
coorBercTBUM € «llojoxeHneM o Tekylledl M NPOMEXYTOYHOH arrecTauuu oOydarolmuxcs B
ABTOHOMHOH HeKOMMepueckoil opranuzammuu «OOpa3oBaTenbHass OpraHU3alys —BbICIIETO
00pa3oBaHUs» «Y HUBEPCUTET SKOHOMUKH U YIIPABICHUSD.

Bun npomeXyTo4HON aTTeCTalluy — HK3aMEH.

dopma npoBeneHNs IPOMEKYTOUHOM aTTeCcTalMi — IUCbMEHHBIN YK3aMEH.





