TexHokyboK, nepsbili 0TbopoyHbIii Typ 2024-2025

3apava A. [donro byget Kapenns cHutbcs

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Bamr gpyr permun mocetnts Kapeuio - mecto nposenenus [lerpo3zaBoackux ¢c6OpoB 10 IPOrpaMMUAPO-
BaHMIO M KPail KpacUBBIX JiecoB 1 03€p. Ilo Bo3Bpalenuu oTTy1a OH paccKka3aJj BaM, 9TO I0ObIBaJI B TOPO/Ie
CopraBajia 1 0OHApPYKUJI TaM JIBE TPeyroJibHbIE ILJIOMAAu B IeHTpe ropoga. OH cKas3aJ, 9To, BCTaB Ha
YIJIy BO3JIe TOPOJICKOI M3pHH, OH CMOT' CHadYaJ 1a 0OOWTH 110 IEPUMETPY IEPBYIO ILIOMAIL, 8 3aTeM BTOPYIO.
A uMeHHO OH COOOIIUJT BaM CJIeTyToIee:

ITo ero cioBam, cHadaJ/a OH HPOIIEJ @ METPOB IO IPSIMOIl, IOBEPHYB, IMPOIIEN emé b, 3aTeM OUSTh
IIOBEPHYJ U IIPOIIET ¢ METPOB, IIOCJIE Uero OOOIMIEN MO IMEPUMETPY BCIO MEPBYIO ILIOIIAIL U BEPHYJICST K
YIJIy MIPUH.

3areM, MOBEPHYB, HPOIIE] d METPOB, IIOTOM IIOBEPHYB, IIPOIIE] € METPOB, U HAKOHEIl, IIOBEPHYB B
TOCJIeIHNN pa3 W Mpoiad f MeTpoB, CHOBa OKa3ajcd Ha YIVIy MIPUM, MPOHJs MO IepUMETPy BOKPYT
BTOPOM ILJIOIIAJIN.

Bawm craJio mHTEpEeCcHO, IPaBAWBLL JIX €r0 UCTOPHUH, HO IPOBEPUTH BbI MOXKeTe TOJIbKO 6 uucen a, b, c,
d, e, f. Ckaxkure, mpaBa Jd, 9TO TEOPETHIECKU BO3MOYKHO ITOCTPOUTH 2 TPEYTOJIbHBIE IO ¢ OOIIei
BEPIINHO, UMEIOIUX CTOPOHBI a, b, ¢ U d, €, f COOTBETCTBEHHO B MOpsiAKe 00X0/a OT OOIIeil BepIInHBI.
Ecnu 3170 BO3MOXKHO, TO cOOOIIUTE TakK »Ke, MOI JIX JIPYr IPONTH CIydailHO BO BTOPOM pa3 o TO# XKe
IJIOIIQAN, YTO U B IIEPBBIN.

®dopmaT BXOAHbIX AaHHbIX

[lepBasi cTpOKa COMEPYKUT TPH Meabx wncia a, b u ¢ (1 < a,b,c < 10'®) — ammmsr cropon mepsoit
TPEYTOJbHON ILIOMALHN, B IOPAJIKE UX 00X0/a OT yIJIa MIPHUH.

Bropas cTpoka comepskutT Tpu menbix wncaa d, e u f (1 < d,e, f < 10'8) — mymmuer cropon BTopoit
TPEYTOJbHON IIOMAIN, B MOPAJIKE UX 00X0/a OT yIJia MIPHUH.

@dopmaT BbIXOAHbIX AAHHbIX

Ecan HeBO3MOXKHO ITOCTPOUTH TPEYTOJIbHBIE ILIOIMIAIN C 33 IaHHBIMU JIJIHHAMHI CTOPOH — BhIBeguTe 0.

Ecmm BO3MOXKHO MOCTPOUTD TPEYTOIbHBIE ILJIOIIAIN € 38JaHHBIMA JUITMHAME CTOPOH, TO B ITIEPBOI CTPOKE
BbIBeJuTE 1, 1 BO BTOpOil cTpoke BhiBeauTe 0, eciau HEJb3sl MPOUTH BTOPOH pa3 clydaitHO 1O TepBOit
IIoIa I, U 1, ecjim MOXKHO.

Cucrtema oueHKkn

I'pynna Tectros JdonosHuTEIbHBIE OTPAHUYEHUS Banasr | Heobxomumbie 1
1 a<b<c<d<e< f<10° 35 —
2 BCE YHCJIA BO BXOJIHBIX JAHHBIX IIOIIAPHO Pa3IHdHb i Bee < 107 35 1
3 — 30 1,2
MNpumepsbl
CTaHIAPTHHE BBOZ, CTaHIAPTHHH BHBOZ,
232 1
8 9 10 0
345 1
543 1
123 0
232
3ameuaHne
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TexHokyboK, nepsbili 0TbopoyHbIii Typ 2024-2025

Pucynok cooTBeTcTByeT BTOPOMY IIPUMEPY:
2Kénrast rouka — Mopusi. CHHUME CTPeJIKAMHU — TEPBBII ITPOX0JI. 3eJIEHBIMUA — BTOPOI ITPOXO/I.
Buano, uro MoxKHO 2 paza npoiiTu 1O OJHON IIOMAIN U3 PUCYHKA.

Crpatuuya 2 ns 7



TexHokyboK, nepsbili 0TbopoyHbIii Typ 2024-2025

3apaya B. Cuna komaHabl

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

HemaBHuo ObLIM aHOHCUPOBAHBI YHUKAJIBHBIE KOMAHJIHBIE COPEBHOBAHUSI 110 OJIMMITMATHOMY IIPOrDaM-
MUPOBAHUIO. Y HIKAJHHOCTb UX COCTOUT B YHCJIE YIACTHUKOB OJIHON KOMAHJIBI - UX JOJI2KHO OBITH POBHO K.
B cBsi3u ¢ sTM y yHEBepcuTeTa ropoja X BO3HUKJIA HEOOXOAUMOCTD IIOATOTOBKH KOMAHIBI JIJIA yIACTHS
B HOBOM BH/IE COPEBHOBAHNII.

Koneuno ke, cpa3y mosgBUICH COOPBI 11O MTOATOTOBKE K HOBOMY BHIy KOHTeCTOB. Beero ectsb n c60poB,
Ha i-e cOOpbl YHUBEPCUTET X MOXKET OTIPABUTH He GoJiee a; yIacTHUKOB. CHjia yIacTHUKA OLPEIeTISIeTCs
KakK 41ucjao cbopos, KoTopble oH nocermsi. Cujia KOMaHJIbl OIpeessdeTcss KaK MUHUMYM U3 CHJI BCEX eé
YYaCTHUKOB.

[Tomorure yauBepcuteTy X U CKaXkKuTe, KAKYI0 MAKCUMAJIbHYIO CHJIY KOMAH/IbI BO3MOXKHO JIOCTHIb.

@dopmaT BXOAHbIX AaHHbIX

HepBaH CTPOKa COJEPZKHUT [ABa LEJIbIX YUCIa 1 U k‘ — KOJILYECTBO C60pOB n YHUCJIO YIaCTHHUKOB B
komamye (1 <n<2-10° 1<k < 10%).

Bropast cTpoka comepKuT . IEeJbIX YHCesl G; — OUpaHWYeHNe Ha YUCI0 YIACTHUKOB B 1-X cOopax
(1< a; <10%).
@dopmaT BbIXOAHbIX AAHHbIX

BbIBeILI/ITe O/THO ITEJIO€ YHCJIO — MaKCHUMaJIbHO BO3MOXKHYIO CUJITy KOMaH/IbI.

Cucrtema oueHkun

I'pymmna recroB | JlonosiauresnbHblie orpaunyenus | Bamabsr | HeobxomuMble rpyIinb
1 n < 2 36 —
2 k<2 34 —
3 — 30 1-2
MNpumepsbl
CTAHIAPTHHYE BBOJ, CTaHIAPTHHYA BHBOZ,
34 0
111
3 2 2
213
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TexHokyboK, nepsbili 0TbopoyHbIii Typ 2024-2025

3apayda C. HoBbiin Tpek

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

HeaBHO y 0THOrO M3BECTHOIO MCIIOJTHUTE/IsI MOsIBUIACh HOBast mecHsi. OH xodeT 3arpy3uTh eé B VK
Mysbiky. [lepes nuap-menepkepoM BeTasia 3a/ia4da - BbIOPATH JJIUTENbHOCTD B CEKYHJIAX [IJIsi TPEKa, KO-
TOpBII B uTOTe OyIeT npeacrasieH B VK Mysbike.

B opurunane mecust maurca t cekymia. MokHO m3MeHUTH €€ He OoJiee dyeM Ha d CEKYHJI, IIPU ITOM
JUIATEIbHOCTD [TECHU JIOJIZKHA, SIBJISIThCS HATYPAJIBHBIM YUCIOM. V TJIaBHOE, TOCKOIBKY 3TO YHUCJIO JOJIZKHO
OBITH KPACUBBIM, TO JJINTEILHOCTH TAKXKe JIOJI?KHA UMETh He DoJiee TPEX Jie/TnTeIel.

[TocuuTaiiTe KOJUIECTBO CIIOCOOOB BBIOPATH JJUTEIBHOCTH TPEKA, C YIETOM JBYX MEPEUUCTICHHBIX
BBIIIIE YCJIOBUIA.

@dopmaT BXOAHbIX AAaHHbIX

B enmHCTBEHHOI CTPOKE COEPIKATCS /1B MEJIbIX YUC/Ia, pa3aeaéHubix npobemom t md. (1 <t < 5- 1013,
1<d<5-109).

(DopmaT BbIXOAOHbIX AdHHbIX
BriBenuTe 011HO 11e/10€ UUCIO - KOJMIECTBO CIOCOO0B BHIOpATH JIUTEILHOCTH TPEKA.

Cucrtema oueHkn

I'pymnmna recroB | JlonosauresnbHbie orpaunyenns | Baaabsr | HeobxomuMbie rpyIinb
1 t <105,d < 104 10 —
2 t <10Y,d < 10° 35 1
3 t<2-107,d <5-10° 30 1
4 — 25 1-3
MNpumepsbl
CTAHIAPTHHA BBOJ, CTaHIAPTHHYA BHBOZ,
4 6 7
180 30 12
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Sapgava D. JopoxxHblie npeobpa3oBaHus

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

HImupauy exan Ha mawune, ysudea 2onocyrouwezo Bopmana v npoexasr mumo. Hepes mexomopoe
8pems On cHoBa ysudes 20a0cyroue2o Bopmana u chosa npoexas mumo. Bexope on onamv yeudea 2040-
cyroueeo Bopmana.

- Uszdesaemcsa! - nodyman Bopman.

- Koavuesas! - doeadarca Lmupauy,

B mapre 1945 rona, ¢ 1esipio mpeaoTBpalleHns: ObICTPOro 3aXBaTa COBETCKUME BOMCKaMU ropoja bep-
JinHa, BopMaHy ObLIO MOPYYEeHO YHUUTOKATH MAKCUMAJIbLHOE KOJIMIECTBO JTOPOT B TOPO/IE, IIPU STOM OCTa-
BHUB BO3MOXKHOCTD IT€PEMEIEHHsI MEXKTY JIOOBIMU JIBYMSI KJIIOYEBBIMU IIyHKTAMU.

[IpoekT OBLT peaan30BaH, U IO COCTOSTHUIO Ha KOoHell MapTa 1945 romga B Bepmae nmeercst n KII0UEBBIX
IIYHKTOB, IPOHYMEPOBAHHBIX IIEJIBIMU YUCIaMU OT 1 10 1, 1 N — 1 JAByHAIIpaBJIeHHA JOPOra MEXKTy HIMI.
Ot Js1rob0oro myHKTa MOXKHO J100paThcst J0 JIFOOOIO JPYroro, UCHoJb3ys 3t jgoporu. Ho B pykoBojcTse
pelixa OBICTPO TMOHSLIN, YTO BopMaH TaK yCI0XKHII IepeMeIIeHne 110 TOPO/LY, ITO 3TO CHIBHO CKA3bIBAJIOCH
Ha BaXXHBIX IIepeBO3Kax ['epmanui.

HITupsmity 6B1710 TOPYUIEHO UCHPABUATD Ty CUTYAIINIO, BLIOPAB HEKOTOPYIO Mapy KJIOYEBBIX ITYHKTOB,
MEXK/Iy KOTOPBIMHU IPEJCTOUT ITOCTPOUTH EIIE OJIHY JOPOTY, TeM CAMbIM 00pa3ysi KOJIbIIEBOE JIBUKEHUE
suyTpu Bepmmna. [tupsmm pemmni nemeyieHHO cooBmuTh 06 9TOM B 1eHTp (coBeTcKoil passejke). On
TYT 2Ke IIepeasl JOPOKHBIN I1aH Bepiuba B mTab u cTall »K1aTh OTBETA.

Bam, Kak caMoMy ONBITHOMY MaTe€MaTHKy B ITabe COBETCKOW apMuu, ObLIO MOPYYIEHO MOCYUTATH
KOJIMYECTBO CIIOCOOOB BBIOPATH Mapy KIIOYEBBIX IIyHKTOB TaK, YTOOBI 0OPa30BaHHOE KOJIBIIEBOE JIBUYKEHUE
[IPOXOJIUJIO POBHO Uepe3 k KJIIOUEBBIX ITYHKTOB.

@dopmaT BXOAHbIX AAaHHbIX

[TepBasi cTpoka comepkuT aBa mesablx ancaa n u k (3 < k < n < 105) — KOJINYECTBO KJIIOYEBBIX
IYHKTOB B Bepiinbe m njimna mjaaHUpPyeMOro KOJIbIIEBOTO JIBUKEHMUSI.

Caenyromue n — 1 crpoka comepkar 1o asa unciaa v 1 v (1 < u,v < n), 0603HAYAIOMNX HAJUINE
JOPOTH MEKJTY IIYHKTaMHu U U V.

(DopmaT BbIXOAHbLIX OAdHHbIX

BriBenuTe o/1HO 11€/10€ IUCTIO0 — KOJIUIECTBO CIIOCOOOB MOCTPOUTH JOPOTY MEXKTY JABYMs KJIIOUEBBIMU
IIYHKTaMH, CO3JIaB TAKUM 00pa30M KOJIBIIEBOE ABUKEHUE, IIPOXOIsIee depe3 k KJIFOUEBBIX IIyHKTOB.

CucTtema oueHKkn

T'pynma TectoB JlonmosHuTEIbHBIE OTPAHUYEHUS Banasr | Heobxomumbie TpynnbI
1 n < 100 14 —
2 -9 JOpoTra Ha BBOJIE COEJIMHSET IYHKTHI ¢ 1 ¢ + 1 6 —
3 k=3 )
4 k<4 )
) n < 4000 40 1
6 — 30 1-5
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MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
73 8
12
13
2 4
25
26
37
7 4 4
12
13
2 4
25
26
37
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TexHokyboK, nepsbili 0TbopoyHbIii Typ 2024-2025

3apgayda E. 3anpocbl Ha cnoHoB

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

[Tocsie orbopouHOro Typa TexHOKYOKa BbI HAILIN IMIAXMATHYIO JOCKY pasmepa n X m. Ho Bl He cobu-
paeTech UTpaTh B IMIAXMATHI, TaK KAK BaM OISTH MPEJCTOUT PEIIUTh 3aaTy 10 TPOrpaMMUpPOBaHUIO. A
MMEHHO, BaM HY2KHO 00pabaThiBaTh 3 BUJIA 3aIIPOCOB:

e 1y — mocraBuTh cI0HA B KJIeTKy (; ). [apanTupyercs, 4To KJeTKa IycTa Ha MOMEHT IIOCTYILJIeHUS
3aIpoca.

e 2xy — ybparb cjioHa u3 Kjaerku (r;y). lapaHTupyercs, 94To B KJI€TKE CTOMT CJIOH HA MOMEHT II0-
CTYILJICHUSI 3alIpOca.

e 3x Yy — PacCMOTPUM BCEX CJIOHOB, KOTOpbIE cefidac CTOSAT Ha Jocke. It KaXkJIoro BBIYUCIUM MH-
HUMAaJIbHOE YHCJIO XOJIOB, UTOObI JIOCTHYb KJIeTKH (X;%y) (ecim CJIOH HUKOIJIA HE CMOXKET JIOCTHYb
KJIETKH, TIOJIO?KUM €ro paBHbIM GeckonednocTn). Cpeu Beex 3TuX 4ucesl HeoOXOAUMO HANTH MUHU-
MaJIbHOE.

dopmaTt BXOAHbIX AAHHbIX

[TepBasi CTPOKa COJAEPKUT JIBA TEIBIX IUCTa N 1 m — pasmepbl Jocku (1 < n,m < 109).

Bropast cTpoka comep:KUT OHO Ie/I0e IUCI0 ¢ — KOJUIECTBO 3alPOCOB, KOTOPBIE HEOOXOIMMO 0bpa-
borath (1 < g < 2-109).

Kaxkas n3 caeyronmx ¢ CTPOK COJAEPKUT 3 MEbIX Ynucaa t, T,y — TUII 3aIIpOca U KOOPIUHATHI KJIETKU
mocku (1<t <3, 1<x<n,1<y<m).
@dopmaT BbIXOAHbIX AAHHbIX

BriBeinTe oTBeT Ha KaXKAbII 3alIpOC TPETHETO TUITA B HOBOIT cTpoke. Eciau oTBeT paBeH O6CKOHETHOCTH
— BeIBeguTE —1.

Cucrtema oueHkun

I'pymmna recroB | JlonosauresnbHblie orpaunyenus | Bamaabsr | HeobxomuMbie rpyIinb
1 n,m,q < 30 12 —
2 n=m 10 —
3 n-m-q< 107 28 1
4 (n+m)-q<107 15 1,3
) — 35 1-4

Mpumep
CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOZ,

20 8 1

10 -1

115 4 3

313 6 1

3 10 2 2

338 3

127

338

215 4

3136

120 8

310 2
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