CTIol'Y, 2020-2021 yueOHBIN Troa, HepPBBIM KypC
ITpakTuKa 110 IPOrpaMMUPOBAHUIO: U3y4aeM OMOAMOTEKY, ITOHeAeAbHUK, 21 ceHTa0pa 2020 ropa

OTa TPEeHUPOBKA IIpeAHAa3HauYeHa AN U3yUYEeHUS HEKOTOPHIX YacTel
cTaHAAPTHOU OmOAmoTekm f3blka C++. [loaToMy e€ ychroBusa Goree
CTpOTHE, YeM OOBIUHO.

Bo-niepBbIX, 3apauM MMOAYUMTCSI IOCAATh Ha HPOBEPKY TOABKO Ha
sa3blKe C++. BO-BTOPBIX, CAEAYET CTPEMUTHCA K TOMY, 4TOOBI OOAB-
I1asl YaCTh PEelIeHUs COCTOSIAA U3 BBI30BOB OUOAMOTEYHBIX (DYHKITUM.
AASL 3TOTO BBOAUTCS CAepyiolllee (POpMaAbHOE OIpaHMUYEeHUe: B IIPO-
rpaMMe He AOAKHO ObITh HUKAOB (for, while mau do...while),
PEKYPCUBHBIX (DYHKIINM, @ TAaK)Ke AIOOBIX APYTHMX KOHCTPYKIIWM, 3K-
BUBAAEHTHBIX [IEPEUYUCACHHBIM U He SIBASIOUIUXCS BBI3OBOM OMOAHO-
TeUHBbIX (DYHKUMN. PemnreHus, Hapyllarolue 3TO IIPABUAO, He OyAyT
CUMTATHCS NIPABUABHBIMU IIPU UTOTOBOM MOACUYETE OAANOB.

C ApPYyrou CTOpPOHBI, 3aAQ4YU 3TOU TPEHUPOBKU B TOYHOCTHU ITOBTO-
PAIOT 3aAaUU IIPEABIAYIIeN TPEeHUPOBKH, pa3Be YTO B 3TOT pa3 HUC-
IIOAB3YyeTCs (DAUAOBBIM BBOA U BBIBOA BMECTO CTAHAAPTHBIX IIOTOKOB
BBOAQ U BBIBOAQ.
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3apaua A. IlyremecTrBue o npsiMmon
linear-trip.in
linear-trip.out
2 CeKyHABL
256 meOubamnT
MEbI HaXOAUMCS Ha IIEAOYUCAEHHON MPSIMOM B Touke A. MBI XOTHM IIONACTH 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?

Hms BxopHOTO (harira:
Wms BeIxopHOTO (harira:
OrpannyeHme II0 BpeMeHH:
OrpaHuueHne II0 MaMATH:

dopMaT BXOAHBIX AAHHBIX
B eAMHCTBEHHOl CTPOKe 3aAaHBI Uepes MPOGeA TPH LEeAbX 4ucAd A, B u d — KOOPAMHATHL TOUEK U
PacCTosiHUE, KOTOPOe MOYKHO TIPEOAOAeTh 3a cyTku (|Al, |B| < 102, 1 < d < 10°).

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

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

3apaua B. CreneHu uucaa

Hms BxopHOTO (hatira:
Wms BeIxopHOTO (harira:
OrpaHuyeHue 110 BpEMEHU:
OrpaHuueHue II0 NaMATH:

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

256 meOGubauT

AaHo umcao n. Haiipaure Bce umcaa oT 1 A0 10° BKAIOUMTEABHO, KOTOPhIE MOJKHO IPEACTABHUTEH B
BuAe nF, rae k — Ileroe HeOTpHIlATEeABHOE UHCAO, ¥ BLIBEAUTE UX 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 IIPEACTABUTHL B BUAE nk, rae 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. ITo3unmoHHBIE CUCTEMbI CUMCAECHUS

positional-notations.in
positional-notations.out
2 CEeKyHABI
256 meGubaunT

3apaHO YHCAO N B ISITEPUYHOM 3alucH. Beruncante cyMMy Iudp B CEMEPUYHON 3allUCH 3TOT0 YUCAA
U BBIBEAUTE 3Ty CYMMY Kak TPOMYHOE UKCAO.

Wmsa BxopHOro dhaiira:
Wms BeIxopHOTO (hatira:
OrpaHuyeHne 110 BpEMEHHU:
OrpaHuuyeHue 110 TTaMsATU:

dopmaT BXOAHBIX AAHHBIX
B eAMHCTBEHHOUM CTpOKe 3apaHO IleA0e YUCAO 1 B ISTEePUYHOM 3amnucu 0e3 BeAylIMX HyAel
(1< n<10%).

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

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

ITosicHeHuss K npuMepam

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

Bo BTOopoMm mpuMmepe 1235 = 1-254+2-54+3-1 = 25+ 10+ 3 = 38, B ceMepu4HOM 3aluCHU
38=5-74+3-1=0537, cymma nudp 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 BKAIOUUTEABHO, AeAdIlUecCd Ha d. BbIBeAI/ITe X B IIOpgAKEe BO3pac-
TaHUS, €CAU T'apPaHTHUPYETCd, YTO UX KOAUYECTBO He IIPEeBOCXOAUT 100.

Vms BxopHOTO (hatira:
Wmsa BeIXOAHOTO (haira:
OrpaHuyeHue 10 BpEMEHU:
OrpaHuueHne II0 NaMATH:

dopMaT BXOAHBIX AAHHBIX
B eAWHCTBEHHON CTpPOKe 3ajpaHbl depe3 IpoOeA TpU HeAblx yucAa [, r md (1 <1 < r < 109,
1<d<109).

dopmMaT BBIXOAHBIX AAHHBIX

BriBepuTe BCe UHMCAA OT | A0 T BKAIOUYHUTEABHO, AGASIIHNecs Ha d, B MOPSIAKE BO3PACTaHUs, Pa3AeAss
cocepHUe YHcAa IIpobeaoM. I'apaHTUPyeTCs, YTO BXOAHBIE AaHHEBIE TAaKOBBI, YTO B IIPaBUABHOM OTBETE
He 6oaee 100 yucea.

ITpumepsl
list-divisible.in list-divisible.out
510 1 56 7 8 910
352 4

3apauya E. Camag yacras OyKBa

most-common-letter.in
most-common-letter.out
2 CEeKyHABI
256 mMebOubauT
Aana ctpoka. HaiiauTe G6ykBy, KOTOopasi BCTpedaeTcsl B Hel KaK MOJKHO Ooablle pa3. Ecam Takux
OyKB HECKOABKO, MOXKHO HAaWTHU AIOOYIO U3 HUX.

Wmsa BxopHOro daiira:
Wms BeIxopHOTO (hatira:
OrpaHnuyeHMe 110 BpeMeHHU:
OrpaHuuyeHue 0 TTaMsATU:
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dopmaT BXOAHBIX AAHHBIX
B eAMHCTBEHHOM CTPOKe BBOAA 3aAaHa CTPOKa AAMHBI OT 1 A0 100 CMMBOAOB BKAIOYUTEABHO, COCTO-
siias U3 MaAeHbKUX OyKB aHTAMMCKOTO aAdaBuUTa.

dopmaT BBIXOAHBIX AAHHBIX
BbIBeAI/ITe GYKBy, KOTOpad BCTpevdaeTcsd B 3aAaHHOfI CTPpOKe MAKCHMAAbHOE KOAHWYECTBO paas. Ecan
6yKB, BCTpEYAIoMNUXCd MAaKCUMAABHOE KOAUYECTBO pPa3, HECKOABKO, BBIBEAUTE AIOGYIO "3 HUX.

IMpuMmepnt
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 cTpoku s U t. CoTpuTe u3 s Bce OyKBBI, KOTOpble XOTs Obl pa3 BCTpedaloTcs B t, U
3alUIINTE OCTABIINECS OYKBBI IIOAPSIA B TOM IIOPSIAKE, B KOTOPOM OHH CAEAOBAAU B §

Wmsa BxopHOro daiira:
Wms BeIxOopHOTO (hatira:
OrpaHuyeHne 110 BpEMEeHHU:
OrpaHuyeHue 110 TTaMsTU:

®dopMaT BXOAHBIX A@HHBIX
B mepBoii cTpoke BBOAA 3ajaHa CTPOKa S, a BO BTOPOM — cTpoka ¢t. O6e CTPOKH MMEIOT AAUHY OT 1
A0 100 CMMBOAOB BKAIOUHUTEABHO M COCTOSAT U3 MAaA€HbKUX OYKB aHIAMWUCKOroO aAdaBUTA.

dopmaT BBIXOAHBIX AAHHBIX
BLIBQAI/ITG CTPOKY, KOTOPAsi IIOAYUYHUTCA U3 S, €CAU CTePeTh BCe 6yKBLI, KOTOpPbIE XOTs OBbI pas BCTpe-
YaroTCd B t, @ OCTaBIIUECSA 6YKBBI 3armcaTh 0e3 IIPOITYCKOB C COXpaHEHUuEeM HuX IIOPSIAKA.

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

3apaua G. Yacteie OYKBBI

HMms BxopHOTO (hatira:
Wms BeIxopHOTO (harira:
OrpannyeHue II0 BpeMeHHU:
OrpaHuyeHne II0 MaMATH:

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

256 meOGubauT

AaHBI cTpoKa s 1 uncAo k. HalipauTe Bce MareHbKHEe OyKBBI @HTAUMCKOTO aAaBUTa, BCTPeUYaoIIecs
B CTPOKe s XOT4 OblI k pa3, U BLIBEAUTE UX II0 OAHOMY pa3y B A€KCUKOrpadHIecKoM IMOPSIAKE.

dopmaT BXOAHBIX AQHHBIX

B mepBoii cTpoke BBOAA 3ajpaHa CTPOKa s, & BO BTOPOM — neaoe uncao k (1 < k < 100). Ctpoxka s
COCTOUT U3 MAaAeHbKUX OYKB aHTAMMCKOro andabuTa U uMeeT AAUMHY OT 1 A0 100 CHMBOAOB BKAIOYH-
TEABHO.

dopmaT BBIXOAHBIX AAHHBIX

BbIBeAI/ITe BCe MAAeHbKUe 6YKBLI QHTAMMUCKOTO aAq)aBI/ITa, KOTOpPbIE BCTPEYAIOTCA B CTPOKe S XOTSA

OBl k pas, B AeKCUKOI'pauuecKOM IOPSAKE, Pa3AeAsiss 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 BeIxopHOTO havira:
OrpaHuyeHue 10 BpEMEHU:
OrpaHuueHne II0 NaMATH:

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

256 mebubamnT

AaHa IoCAepAOBaTEeABHOCTD unceA. HalipuTe 4HMCAO, KOTOpOe BCTpeyaeTcsl B HeM KaK MOJKHO OOAbIIe
pa3. Ecau Takux yncea HECKOABKO, MOXHO HAUTHU AIOOO€e M3 HUX.

dopmaT BXOAHBIX AAHHBIX

B mepBoll cTpoKe 3aAa@HO LIeAOEe YUCAO N — AAMHA ITocAepoBaTeAbHOCTH (1 < n < 100
CTPOKe 3aAaHblI IIeAble YUCAd a1, a2, - . ., An, — SIAEMEHTHI ITOCAepOBaTeAbHOCTH (1 < a; < 10
4YHuCA@ B IIOCAEAOBATEABHOCTU Pa3AeAeHbl [IPOOGEAOM.

). Bo BTOpOU
9). Coceprme
dopmaT BBIXOAHBIX AAHHBIX

BbIBeAI/ITe YUCAO, KOTOpPOE€ BCTpeYaeTCd B SGAaHHOﬁ IIOCA€AOBATEABHOCTH MAKCHMMAABHOE KOAWYe-
CTBO pas. Ecan YHCeA, BCTPEUYAIIUXCsA MAaKCUMAABHOE KOAUYECTBO PA3, HECKOABKO, BBIBEAUTE AIOGOe
N3 HUX.

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

3apaua I. MHAEeKC mocae COPTHUPOBKHU

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

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

AaHa ITOCAeAOBATEABHOCTL YUCEA. 3alIOMHUTE €€ IIePBBIM dIAEMEHT ¢, PACIIOAOKUTE UUCAA B ITOPSIAKE
(HecTpororo) Bo3pacTaHUsl, IIOCAE Yero HalAUTe HOMEp YHUCAA ¢ B IOAYUYHBIIENCS IOCA€AOBATEABHOCTH.
EcAn 5AeMeHTOB MOCAEAOBATEABHOCTH, PABHBIX ¢, HECKOABKO, MOKHO HaWTU AIOOOM M3 UX WUTOTOBBIX
HOMEPOB.
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dopmaT BXOAHBIX AAHHBIX

B mepBoll CcTpoKe 3aAa@HO IleAOe YHMCAO 1 — AAMHA ITocAepoBaTeAbHOCTH (1 < n < 100
CTPOKE 3aAaHbI IJeAble YUCAQ a1, 42, . . ., An — IAEMEHTHI ITIOCAepAOBaTeAbHOCTH (1 < a; < 10
YHMCAA B TIOCAEAOBATEABHOCTU Pa3AEAeHBI ITPOGEAOM.

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

BrIBepnTe HOMED YHCAA a1 B OTCOPTHPOBAHHOM II0 (HECTPOIOMY) BO3PACTaHUIO IIOCAEAOBATEABHOCTH.
EcAn 5AeMeHTOB ITIOCA€AOBAaTEABHOCTH, PAaBHBIX @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

ITosicHeHns K npumMepam

B nepBoM npuMepe IepBbIN IA€MEHT UCXOAHOM IIOCAEAOBATEABHOCTHU paBeH 7. [Tocae ymopsinOueHus
TIOCAEAOBATEABHOCTh IPUHUMAET BHUA 1 5 7 8, U 3TOT SA€MeHT CTAaHOBUTCSI TPETBUM.

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

3apayda J. CopTupoBKa MOAOBUH

Mg BxopHOTO (hatira:
WMms BeIxopHOTO (harira:
OrpaHnyeHme II0 BpeMeHHU:
OrpaHuyeHne II0 MaMATH:

sort-halves.in
sort-halves.out
2 CEeKyHABL

256 meOubamnT

AaHa mOCA€AOBATEABHOCTb YMCEA YETHOU AAUHBI. DAEMEHTHI IIePBOM IMOAOBUHBI ITOCAEAOBATEABHO-
CTH PACIIOAOKUTE B MOPSIAKE (HECTPOroro) BO3pAaCTaHUsi, @ SAEMEeHThl BTOPOM ITOAOBHHEI — B IOPSIAKE
(necTpororo) yobiBaHus. [Tocae 3TOTO BBIBEAUTE MOAYYEHHYIO IIOCAEAOBATEABHOCTE.

®dopmaT BXOAHBIX AAHHBIX

B mepBoif CTpPOKe 3aAaHO ILleAOe YHUCAO N — AAMHA IocAepoBaTeAbHOCTH (1 < n < 100, n uéTtHO). Bo
BTOPOM CTPOKE 3aAaHBI IleAble YKUCAA a1, 42, ..., Gp — HIAEMEHTHI IIOCAepOBaTeAbHOCTH (1 < a; < 109).
CocepHMe YMCA@ B IIOCAEAOBATEABHOCTU Pa3AEAeHBI IIPOOEAOM.

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

HOM IIOCA€AOBATEABHOCTHU YIIOPSIAOYUTH 110 BO3PACTAHUIO (HeCTpOl"O), a OCTaBIINeCs % 3AEMEeHTOB — II0

yObIBaHUIO (TOKe HecTporo). CocepHre 4MCAa B IIOCAEAOBATEALHOCTH PasAEASIiTe IIPOOEAOM.

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

3apaua K. OpAnHOKOE 4HnCcAO

Wmsa BxopHOrO dhaiira:
Vms BeIxopHOTO (harira:
OrpaHnyeHmue IO BpEeMeHHU:
OrpaHuueHne II0 aMATH:

lonely-number.in

lonely-number.out

2 CEeKyHABI

256 meGubauT

AaHa IOCAeAOBATEABHOCTDh UUCEA HEYETHON AAUHBL. V3BECTHO, UTO Ka’kKAOe YUCAO, KOTOpPOe BCTpe-

4JaeTcs B 3TOM IOCAEAOBATEABHOCTH M He PABHO &, BCTPedYaeTCs B HEW POBHO ABa pasa, a CaMoO YHUCAO
T — POBHO OAWH pa3. Haviaure x.

(DOpMaT BXOAHBIX AdHHBIX

B mepBo# cTpOKe 3aAaHO IIeA0e YUCAO N — AAMHA ITocAaepoBaTeAbHOCTH (1 < n < 100, n HeuéTHO). Bo
BTOPOH CTPOKe 3aAaHBI IIEABIE YHCAA a1, 42, ..., Gn — SAEMEHTHI ocAepoBaTeAbHOCTH (1 < a; < 109).
CocepHme UnCAa B IIOCAEAOBATEALHOCTH Pa3peAeHEl IPOOeAOM. ['apaHTUPyeTCs, 9TO CYIIeCTByeT YUCAO
Z, KOTOpPOe BCTPEUaeTCss B TIOCAEAOBATEABHOCTH POBHO OAWH pas, a BCE OCTAAbHBIE DAEMEHTEHI IIOCAEAO-
BaTEAbHOCTU BCTPEYAIOTCSI B HEM POBHO ABa pasa.

dopmaT BBIXOAHBIX AAHHBIX
BI:IBBAI/ITG YUCAO I, KOTOpOEe BCTpeYaeTCd B SGAaHHOﬂ IIOCA€AOBATEABHOCTHU POBHO OAUWH Pas.

ITpuMmepnt

lonely-number.in lonely-number.out

3apaya L. MuHnMaabHOE OTCYTCTBYIOLIEE YHUCAO

Vimsa BxopHOTO (harira:
Vms BeIxOopHOTO (hatira:
OrpaHuueHue 110 BpeMeHU:
OrpaHuyeHue o MaMsITH:

minimum-missing.in
minimum-missing.out
2 CeKyHABI

256 meOubanT

JaHa IToCAeAOBaTEABHOCTH unceA. HalianTe MUHUMaAbBHOE HEOTPUILIATEABHOE I[eA0e YKCAO, KOTOpOoe
B Hel He BCTPEYaeTCs.

q)OpMaT BXOAHBIX AdHHBIX

B mepBolt cTpoKe 3aAaHO IleA0oe YUCAO 1 — AAWHA ITocaepoBaTeAbHOCTH (1 < n < 100). Bo BTOpO#M
CTPOKE 3aAaHBI IIeAble YHUCAA G1, A2, - .., Gn — IAEMEHTHI TocAepoBaTeAbHOCTH (Ja;| < 10°). Cocepnue
YHCAQ B IMTOCAEAOBATEABHOCTHU PA3AEAEHBI HpO6eA0M4

dopmaT BBIXOAHBIX AAHHBIX
BelBepnTE MUHMMaAbHOE HEOTPUIIATEABHOE IIeA0e YHCAO, KOTOPOE HU pa3y He BCTPeYaeTcCs B 3aAaH-
HOU TIOCAEAOBATEABHOCTH.

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