MarteMaTuKo-MexaHndeckul dakyabTeT, 2017-2018 y4eOHEBIN rop, EPBBIN KypC
INpakTyKa 1o NpOrpaMMHPOBAHMIO: U3ydaeM OMOAMOTEKY, BTOPHUK, 26 ceHTA0Opa 2017 ropa

OTa TPEeHUPOBKA IIpeAHAa3HauYeHa AAS U3yUYeHUS HEKOTOPBIX YacTel
cTaHpAApTHOU OmOAmMoTekm fA3blka C++. [loaToMy eé€ ycroBusg Gonree
CTpOTHWe, YeM B IIPOOHOU TPEHUPOBKE.

Bo-niepBBIX, 3apAaUM MOAYUMTCSI IOCAATh Ha HPOBEPKY TOABKO Ha
sa3blKe C++. BO-BTOPBIX, CAEAYET CTPEMUTHLCSA K TOMY, 4TOOBI OOAB-
I1asl YaCTh PEeIIeHUs COCTOSIAA U3 BBI30BOB OMOAMOTEYHBIX (DYHKIIUM.
AASL 3TOTO BBOAUTCS CAepyiolllee (POpMaAbHOE OTpaHUUYEHUe: B IIPO-
rpaMMe He AOAKHO OBITH IUKAOB (for, while mam do...while),
PEKYPCUBHBIX (DYHKIINM, @ TAaK)Ke AIOOBIX APYTHMX KOHCTPYKIIWM, 3K-
BHBAAEHTHBIX IIEPEYNCAEHHBIM U He SBAFIOIINXCS BBI30OBOM OMOAMO-
TeUHBbIX (DYHKUMN. Pemnrenus, Hapyliarolmue 3TO IIPABUAO, He OyAyT
CUMTATHCS IIPABUABHBIMU IIPU UTOTOBOM MOACUYETE OAANOB.

C ApPyrou CTOPOHBI, 3aAQ4YU 3TOU TPEHUPOBKU B TOYHOCTHU IIOBTO-
PAIOT 3aAaUU IIPEABIAYIIeN TPEeHHUPOBKH, pa3Be YTO B 3TOT Pa3 HUC-
IIOAB3YyeTCs (DAUAOBBIM BBOA U BBIBOA BMECTO CTAHAAPTHBIX IIOTOKOB
BBOAA U BBIBOAQ.
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3apaua A. IlyTemecTrBue no npsiMon
linear-trip.in
linear-trip.out
2 CeKyHABI
256 meOubamnT
MBI HaXOAUMCS Ha IIEAOYUCAEHHON NMPSIMOM B Touke A. MBI XOTHM IIONACTL B TOYKY B Kak MOXHO
CKOpee U OCTaThCsl TaM. 3a OAHM CYTKU MBI MOXKEM IIPEOAOAETh paccTosHue He Ooaee d. I'ae Mbl
OKa’keMCsl uepe3 CYTKU IIOCAe BBIXOAA U3 TOUKH A?

VMg BxopHOTO (hatira:
Wms BeixopHOTO (harira:
OrpannyeHme II0 BpeMeHHU:
OrpaHnuyeHue II0 NaMATH:

®dopMaT BXOAHBIX AAHHBIX
B eAMHCTBEHHOl CTPOKe 3aAaHBI Uepes IMPOGeA TPH LeAbX uucAd A, B u d — KOOPAMHATHL TOUEK U
PaccTosiHUE, KOTOPOe MOKHO TIPEOAOAeTh 3a cyTku (|Al, |B| < 102, 1 < d < 10°).

dopmaT BBIXOAHBIX AAHHBIX
BriBepuTE OAHO YMCAO — KOOPDAMHATY TOYKM, B KOTOPOM MBI OKa’keMCsl 4epe3 CYTKU IIOCAe BBIXOAA
U3 TOYKHU A.

ITpuMmepst
linear-trip.in linear-trip.out
4 7 2 6
4 75 7

3apaua B. Crenenn uucaa

HMms BxopHOTO (hatira:
Wmsa BeixopHOTrO (harira:
OrpaHuueHue 110 BpEMEHU:
OrpaHuyeHne II0 MaMATH:

small-powers.in
small-powers.out
2 CeKyHABI

256 meGubauT

Aazo umcao n. Haiipaure Bce umcaa oT 1 A0 10° BKAIOUMTEABHO, KOTOPhIE MOJKHO IIPEACTABHUTEH B
BuAe nF, rae k — Ileroe HeOTpHIIATEeABHOE UHCAO, ¥ BLIBEAUTE MX B IIOPSAKE BO3PACTAHHA.

(I)OpMaT BXOAHBIX AdHHBIX
B eAMHCTBEHHOH CTpPOKe 3aAaHO Ieaoe uncao n (1 < n < 109).

dopmaT BBIXOAHBIX AAHHBIX
BLIBQAI/ITG BCe 4YHCAa OT 1 AO 109 BKAIOUUTEABHO, KOTOPbI€ MOJKHO IIPEACTABUTH B BUAE nk, raAe k—
IIeAO€e HEeOTPUIlATEABHOE YHCAO, B TIOPAAKE BO3PACTAHUSA, PA3AEAASA COCEpAHNE YHUCAQ HpOGeJ\OM.

ITpumepsl
small-powers.in small-powers.out
300 1 300 90000 27000000
33333 1 33333

3apaua C. ITo3unuoHHBIE CUCTEMbI CUMCAEHUS

positional-notations.in
positional-notations.out
2 CeKyHABI
256 meOGubauT

3apaHO YHCAO N B ISITEPUYHOM 3amucH. Beruncanute cyMMy Iudp B CEMEPUYHOMN 3allUCH 3TOTO YUCAA
U BBIBEAUTE 3Ty CYMMY Kak TPOMYHOE UKCAO.

Wmsa BxopHOro daiira:
Wms BeIxopHOTO (hatira:
OrpaHuyeHne 110 BpPEMEHH:
OrpanuyeHue II0 MaMATH:

dopmaT BXOAHBIX AAQHHBIX
B eAMHCTBEHHOUM CTpOKe 3apaHO IleA0e YHCAO 1 B ISTEPUYHOM 3amnucu 0e3 BeAyIIMX HyAel
(1< n<10%).

dopmaT BBIXOAHBIX AAHHBIX
BrIBepuTE OAHO YHCAO — CYMMY ITU(P B CEMEPUYHOM 3allMCH YUCAA N, IPEACTABACHHYIO B TPOUYHON
3anucu 6e3 BeAYIIUX HYAEH.

ITpnmepsr
positional-notations.in positional-notations.out
1 1
123 22

IMosicHeHus K mpuMepam

B nepsBom npumepe 15 = 17, cymma nudp paBHa 13.

Bo BTopoM mpumepe 1235 = 1-25+4+2-5+3-1 = 254+ 10+ 3 = 38, B ceMepuuHOM 3amucu
38=5-74+3-1=0537, cymma qudp paBHa 8 =2 -3+ 2 -1 = 223.

3apaua D. Cnucok KpaTHBIX YHUCEA
list-divisible.in
list-divisible.out
2 CEeKyHABL

256 meOubauT

PaCCMOTpI/IM BCE YKCAA OT [ AO T BKAIOUYUTEABHO, AeAAIUeCd Ha d. BbIBeAI/ITe X B IIOpSdAKE BO3pac-
TaHUS, €CAU I'apaHTHUPYeTCd, YTO UX KOAUYECTBO He IIPEeBOCXOAUT 100.

Vms BxopHOTO (hatira:
Wmsa BeIXopHOTO haira:
OrpaHuyeHue 10 BpEMEHU:
OrpaHuyeHne II0 NaMATH:

®dopMaT BXOAHBIX AAHHBIX
B eAWHCTBEHHON CTpPOKe 3ajpaHbl yepe3 IpobOeA TpU HeAblx yucAa [, r md (1 <1 < r < 109,
1<d<109).

dopmaT BBIXOAHBIX AAHHBIX

BriBepuTe BCe UMCAA OT | AO T BKAIOUHUTEABHO, AEASIINecs Ha d, B MOPSIAKE BO3PACTaHUs, Pa3AeAss
cocepHUe YHCcAa IIpobenoM. I'apaHTHUPyeTCs, YTO BXOAHBIE A@HHEBIE TAaKOBBI, YTO B IIPaBUABHOM OTBETE
He 6oaee 100 yucea.

ITpumepst
list-divisible.in list-divisible.out
510 1 567 8 910
352 4

3apauva E. Camag yacras OyKBa

most-common-letter.in
most-common-letter.out
2 CEeKyHABI
256 mMeOubauT
Aana ctpoka. HaiiauTe 6yKkBy, KOTOpasi BCTpedaeTcsl B Hel KaK MOJKHO Ooablle pa3. Ecam Takux
OyKB HECKOABKO, MOJKHO HAaWTHU AIOOYIO U3 HUX.

Wmsa BxopHOrO dhamira:
Wms BeIxopHOTO (hatira:
OrpaHnyeHne 10 BPeMeHHU:
OrpaHuueHue 0 TTaMsTU:
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dopmaT BXOAHBIX AAHHBIX
B eAMHCTBEHHOM CTPOKe BBOAA 3aAaHa CTPOKa AAMHBI OT 1 A0 100 CMMBOAOB BKAIOUUTEABHO, COCTO-
siias U3 MaAeHbKUX OyKB aHTAMMCKOTO aAdaBuUTa.

dopmaT BBIXOAHBIX AAHHBIX
BI:IBeAI/ITe 6yKBy, KOTOpasa BCTpevdaeTcsda B SGAGHHOIZ CTPOKe MAKCHMAABbHOE KOAHWYECTBO pPaas. Ecan
6yKB, BCTpEYAIoMNUXCad MAaKCUMAABHOE KOAUYECTBO pPa3, HECKOABKO, BBIBEAUTE AIOGYIO "3 HUX.

IMpuMmepst
most-common-letter.in most-common-letter.out
aba a
baacb b

3apaua F. @uapTpanus OyKB

filter-letters.in
filter-letters.out
2 CeKyHABI
256 mebubauT
3apaHbl ABe CTpPoKU s U t. CoTpuTe u3 s Bce OyKBBI, KOTOpble XOTs Obl pa3 BCTpedaroTcs B t, U
3aIUIINTE OCTAaBIIHECS OYKBBI IIOAPSIA B TOM IIOPSIAKE, B KOTOPOM OHH CAEAOBAAU B §

Wmsa BxopHOro dhaiira:
Wms BeIxopHOTO (hatira:
OrpaHuyeHne 110 BpEMEHH:
OrpaHuuyeHue 110 TTaMsTU:

dopmaT BXOAHBIX AAHHBIX
B mepBoit cTpoke BBOAA 3apaHa CTPOKa S, @ BO BTOPOM — cTpoka ¢t. O6e CTPOKH MMEIOT AAUHY OT 1
20 100 CMMBOAOB BKAIOUHUTEABHO M COCTOSAT U3 MAaA€HbKUX OYKB aHIAMUCKOrO aAdaBUTA.

dopmaT BBIXOAHBIX AAHHBIX
BbIBepAUTE CTPOKY, KOTOpAst IIOAYYHUTCS U3 S, €CAM CTEpeTh Bce OYKBbI, KOTOPbIe XOTsi Obl pa3 BCTpe-
YaroTCs B t, @ OCTaBUINECs OYKBHI 3alIMCaTh 0e3 IMPOIYCKOB C COXPAHEHNEM UX ITOPSIAKA.

ITpumepsl
filter-letters.in filter-letters.out
aba aa
bb
cabbage bbg
face

3apaua G. Uactbie OYKBBI

VMg BxopHOTO (hatira:
Wms BeIxopHOTO (harira:
OrpannyeHme 10 BpeMeHHU:
OrpaHnuyeHne II0 NaMATH:

frequent-letters.in
frequent-letters.out
2 CEeKyHABL

256 meOGubauT

AaHEBI cTpoKa s 1 uncAo k. HalipauTe Bce MareHbKHe OyKBBI @HTAUMCKOTO aAaBUTa, BCTPeUYaoIIecs
B CTPOKe s XOTs1 OBl k pas, ¥ BEIBEAUTE UX [0 OAHOMY Pa3y B A€KCHUKOI'Pa(pUIecKOM IIOPSAKE.

®dopmaT BXOAHBIX AAQHHBIX

B mepBoi#t cTpoke BBOAA 3apaHa CTPOKa s, & BO BTOPoOM — meaoe umcao k (1 < k < 100). Ctpoxka s
COCTOUT U3 MaAeHbKUX OYKB aHTAMMCKOro andaBuTa U uMeeT AAUMHY OT 1 A0 100 CHMBOAOB BKAIOYHU-
TEABHO.

dopmaTt BBIXOAHBIX AAHHBIX
BriBepuTe BCce MareHbKHe OyKBBI @aHIAUMCKOTO aAdaBUTa, KOTOPhIEe BCTPEYAIOTCS B CTPOKE S XOTH
OBl k pa3s, B AeKCUKOI'pauuecKOM IOPSAKE, Pa3AeAsisi cocepHne OYKBBI IIPOGEAOM.

ITpumepsl
frequent-letters.in frequent-letters.out
aba ab
1
aba a
2

3apaua H. Camoe yacToe 4nucAo0

Vms BxopHOTO (hatira:
Wmsa BeIXxopHOTO havira:
OrpaHuyeHue 110 BpEeMEeHU:
OrpaHuyeHue II0 NaMATH:

most-common-number. in
most-common-number.out
2 CEeKyHABL

256 mebubamnT

AaHa IIoCAeAOBaTEeABHOCTD unceA. HalipuTe 4HMCAO, KOTOpOe BCTpedYaeTcsl B HeM KaK MOJKHO OOAbIIIe
pa3. Ecau Takmux yncea HECKOABKO, MOXKHO HAaUTHU AIOOO€e M3 HUX.

dopmaT BXOAHBIX AAHHBIX

B mepBoll cTpoKe 3aAa@HO LIeAOe YUCAO N — AAMHA ITocaepoBaTeAbHOCTH (1 < n < 100
CTPOKe 3aAaHbI IIeAble YUCAQ a1, a2, - . ., An — IAEMEHTHI ITOCAepOBaTeAbHOCTH (1 < a; < 10
4YHuCA@ B IIOCAEAOBATEABHOCTU Pa3AeAeHbl [IPOOGEAOM.

). Bo BTOpO#
9). Coceprne
dopmaT BBIXOAHBIX AAHHBIX

BbIBeAI/ITe YHUCAO, KOTOpPOEe BCTpedYaeTCsa B SGAaHHOﬁ IIOCA€AOBATEABHOCTH MAaKCHMAABHOE KOAWYe-
CTBO pas. Ecan YHnCeA, BCTPEUYAIIUXCsd MAaKCUMAABHOE KOAUYECTBO PA3, HECKOABKO, BBIBEAUTE AIOOOe
N3 HUX.

ITpnmepst
most-common-number.in most-common-number.out
3 1
121
5 2
21132

3apaua I. MHAEKC mocAae COPTHPOBKHU

Vims BxopHOTO (harira:
Wms BeIxopHOTO (harira:
OrpaHuueHue 110 BpeMeHU:
OrpaHuyeHue IO IaMsITH:

index-after-sort.in
index-after-sort.out
2 CeKyHABI

256 meOubamnT

AaHa IToCAeAOBATEABHOCTL YUCEA. 3alIOMHUTE €€ IIePBBIM dIAEMEHT ¢, PACIIOAOKUTE UHUCAA B ITOPSIAKE
(HecTpororo) Bo3pacTaHUsl, IIOCAE Yero HalAUTe HOMEp YHCAA ¢ B IOAyYHBIIENUCS TIOCAEAOBATEABHOCTH.
EcAn 5AeMeHTOB MOCAEAOBATEABHOCTH, PABHBIX ¢, HECKOABKO, MOKHO HaWTU AIOOOM M3 UX WUTOTOBBIX
HOMEPOB.
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dopmaT BXOAHBIX AAHHBIX

B mepBoll CTpOKe 3aA@HO IIeAOe YHMCAO 1 — AAMHA ITocAepoBaTeAbHOCTH (1 < m < 100
CTPOKE 3aAaHBbI IJeAble YUCAQ a1, 42, . . ., An — IAEMEHTHI IIOCAepAOBaTeAbHOCTH (1 < a; < 10
YHMCAA B TIOCAEAOBATEABHOCTU Pa3AEAEHBI ITPOGEAOM.

). Bo BTOpOM!
9). Coceprne
(I)OpMaT BBIXOAHBIX AdHHBIX

BrIBepuTE HOMED YHCAA a1 B OTCOPTHPOBAHHOM IO (HECTPOIOMY) BO3PACTaHUIO IIOCAEAOBATEABHOCTH.
EcAn 5AeMeHTOB IIOCA€AOBATEABHOCTH, PABHBIX @1, HECKOABKO, MOKHO HaWTH AIOGOM M3 MX MUTOTOBBIX
HOMepoB. HyMepanusi 5AeMeHTOB HaUWHAETCsI C eAUHUIIBL.

ITpnmeps1
index-after-sort.in index-after-sort.out
4 3
7815
3 2
2 2 4

ITossicHeHns K npumMepam

B nepBoM npuMepe IepBbIN IA€MEHT UCXOAHOM IMOCAEAOBATEABHOCTHU paBeH 7. [Tocae ymopsinOueHus:
MIOCAEAOBATEABHOCTE IPMHUMAET BHUA 1 5 7 8, U 3TOT SA€MeHT CTAaHOBUTCSI TPETHUM.

Bo BTOpOM IpuMepe IIOCAEAOBATEABHOCTb He MEHSET BHUA, a IIOCKOABKY a1 = a2 = 2, IIOAXOAUT Kak
OTBeT 1, Tak W OTBET 2.

3apada J. CopTupoBKa MOAOBUH

HMms BxopHOTO (hatira:
Wms BeIxopHOTO (harira:
OrpaHuueHue 110 BpEMEHU:
OrpaHnuyeHue II0 NaMATH:

sort-halves.in
sort-halves.out
2 CeKyHABI

256 meOubamnT

AaHa OCAEAOBATEABHOCTDb YMCEA YETHOU AAWHBI. DAEMEHTHI IIePBOM IMOAOBUHBI ITOCAEAOBATEABHO-
CTH PACIIOAOKUTE B IOPSIAKE (HECTPOroro) BO3pACTaHUsi, @ SAEMEeHThl BTOPOM ITOAOBHHEI — B IOPSIAKE
(HecTpororo) yosiBaHus. [Tocae 3TOTO BBIBEAUTE MOAYYEHHYIO IIOCAEAOBATEABHOCTD.

(I)opMaT BXOAHBIX AdHHBIX

B mepBo# cTpoKe 3apaHO IleA0e YHCAO M — AAWHA IocAaepoBaTeAbHOCTH (1 < n < 100, n uétHO). Bo
BTOPOM CTPOKE 3aAAHBI IIeAble YKCAA a1, a2, ..., Ap — SIAEMEHTHI IoCAepoBaTeAbHOCTH (1 < a; < 109).
CocepHMEe YMCA@ B IIOCAEAOBATEABHOCTU Pa3AEAEHBI IIPOOEAOM.

(I)OpMaT BBIXOAHBIX AAHHBIX
BrIBepuTE MOCAEAOBATEABHOCTb U3 1 UMCEA, KOTOPAs IIOAYYUTCS, €CAU IIepBble % 9AEMEHTOB HCXOA-

HOM IIOCA€AOBATEABHOCTHU YIIOPSIAOYUTH 110 BO3PACTAHUIO (HeCTpOl"O), a OCTaBUINEeCs % 9AEMEeHTOB — II0

yObIBaHUIO (TOKe HecTporo). CocepHne 4HCAA@ B IIOCAEAOBATEABHOCTH Pa3AEAsIiTe IIPOOEAOM.

ITpumepsl
sort-halves.in sort-halves.out
4 1243
1234
6 256991
265919

3apaua K. OpAnHOKOe 4HCAO

Wmsa BxopHOrO dhaiira:
WMs BeIXOpHOTO (harira:
OrpaHnyeHme II0 BpeMeHHU:
OrpaHuueHne II0 MaMATH:

lonely-number.in
lonely-number.out
2 CEeKyHABI
256 mebubanT

AaHa IocAeAOBaTEABHOCTh YHCEA HeUETHOM AAMHBL. VI3BeCTHO, UTO Ka’kAOe UHUCAO, KOTOpOe BCTpe-
4JaeTcsd B 3TOU IIOCAEAOBATEABHOCTH M He PABHO T, BCTPedaeTCsd B HeM POBHO ABa pas3a, a CaMO YUCAO
T — POBHO OAMH pa3. Haviaure x.

dopmaT BXOAHBIX AAHHBIX

B nepBoii cTpOKe 3apaHo IjeAoe YHCAO n — AAMHA IocAepoBaTeAbHOCTH (1 < n < 100, n HeuéTHO). Bo
BTOPOI1 CTPOKE 3aAaHBI IleABle YHCAA a1, 42, ... Gn — SAEMEHTHI IocAepoBaTeAbHOCTH (1 < a; < 109).
CocepHue uncAa B IIOCAAOBATEABHOCTU Pa3peAeHBl IPOOeAOM. ['apaHTHpPyeTCs, UTO CYIeCTByeT YUCAO
T, KOTOpOe BCTPedaeTcs B IOCAEAOBATEABHOCTU POBHO OAUH Pas, @ BCe OCTAAbHBIE SAEMEHTHI IIOCAEAO-
BaTEeABHOCTH BCTPEYAlOTCs B HEM POBHO ABa pasa.

dopmaT BBIXOAHBIX AAHHBIX
BI:IBBAI/ITG YHUCAO I, KOTOpOEe BCTpeYaeTcd B SHAGHHOﬂ IIOCACAOBATEABHOCTU POBHO OAMH pas.

ITpnmeps1
lonely-number.in lonely-number.out
3 7
4 7 4
5 3
22535

3apaya L. MuHnMaabHOE OTCYTCTBYIOLIEE YHUCAO

Vims BxopHOTO (harira:
Wms BeIxopHOTO (harira:
OrpaHuueHue 110 BpeMeHU:
OrpaHnyeHnue II0 MaMsITH!

minimum-missing.in
minimum-missing.out
2 CeKyHABI
256 meOubanT
AaHa ocarep0BaTeABHOCTD uncen. HalipuTe MUHUMaAbHOE HEOTPHUIIATEABHOE IIeA0e YHCAO, KOTOPOe
B HeM He BCTpedaeTcs.

dopmaT BXOAHBIX AAHHBIX

B mepBoif cTpoke 3apaHO IleA0e YHCAO n — AAMHA HocAepoBaTeAbHOCTH (1 < n < 100). Bo BTOpoOH
CTPOKEe 3aAaHbI LleAble YHCAd a1, a2, ..., An — IAEMEHTHI IIOCAEAOBATEABHOCTU (\ai\ < 109]. CocepHue
4YHuCA@ B IIOCAEAOBATEABHOCTU Pa3AeAeHbl IIPOOEAOM.

dopmMaT BBIXOAHBIX AAHHBIX
BI:IBQAI/ITG MUHHMaAbHOE HeOTpHullaTeAbHOE IIeA0€ YHCAO, KOTOPOe HU pa3dy He BCTpedaeTcCs B 3aAdH-
HOM IIOCAE€AOBATEABHOCTH.

ITpuMmepst
minimum-missing.in minimum-missing.out
3 0
122
4 2
105 -1
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