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Sagaua Ne3. B mkosie MaTeMaTuKy ¥ MPOTPaAMMHUPOBAHUS JIECTHUIIA C TEPBOTO ITaKa
HA BTOPOIl 9Tark COCTOUT U3 JIBYX HPOJIETOB, cocTosinux u3 8 u 9 crynenexk. CKOJIbKUME
crocobaMu JiecATUKIIACCHUK Bacsg MoxKeT crycTuThes 10 Hell, ecii OH MOXKeT IaraTh Ha
CJIEJIYIONLYIO CTYIEHbKY, WU TeperiaruBaTh 4epe3 CTYINEHbKY, WU HPbITaTh Yepe3 JBe
CTYIeHbKHu?

Pemenne 1: Haiiiem pekyppeaTHYI0 OPMYTY, KOTOpast BhIpazkaeT ducjio Ny crmocoboB
JUTSL TeCATUKJIACCHUKA Bacu crycTUThCS MO JIECTHUIE, COCTOSAIIeH n3 k CTyIeHeK, ecan
OH MOZKET IaraTh Ha CJIeYIONLYI0 CTYIEHbKY, WM IepeliaruBaTh 4epe3 CTYIeHbKY, WId
HPBITATH Y€pPe3 JIBE CTYNEeHbKH.

Ecim k = 0, Torma y Bacu mmeercss TOJIbKO €IMHCTBEHHBINH €11OcOO OCTaThCs Ha Ha-
JaJIHbHOM MeCTe — He IaraThb, nodromy Ny = 1.

Ecmu k = 1, Torna y Bacu umeercd TOJBKO OMMH CHOCOO CIYCTUTHCS 1O JIECTHHIIE,
cocrosieit U3 0JIHOM CTYIeHbKH, TO €CTh HIArHyTh Ha CJIe/YIONLYIO CTYIIeHbKY C Ha4aJ/IbHOI
HYJIeBOI cTyrenbku, To ectb Ny = Ny = 1.

Eciu k = 2, rorna y Bacu nmeercst 1Ba criocoba CIycTUTHCS 1O JIECTHHIIE, COCTOSIIEH
u3 JIBYX CTyIeHeK, TO eCTh IMAarHyTh Ha CJIEIYIONIYI0 CTYINEHbKY C MepBOil CTYMeHbKH, HA
KOTOPYIO MOYKHO MOTIACTb OJTHUM CITIOCOOOM, WJIH TePEMaruyTh Yepe3 CTYIEeHbKY ¢ HaYaIb-
HOil HyJIeBO#l cTyleHbKH, TO ecth No = Ng+ Ny =1+ 1= 2.

Eciu k = 3, rorma y Bacu umeercss Tpu criocoda CryCTUTHCS 1O JIECTHUILE, COCTOSIIEH
U3 JIByX CTYNEHEK, TO eCTh MIAarHyTh Ha CJAEIYIONIYIO CTYIIEHbKY CO BTOPOi CTYIEHbKH, Ha
KOTOPYIO MOYKHO TIOMACTH JBYMs CIIOCOOAMU, VTN MEePEeIarHyTh Yepe3 CTYHeHbKY ¢ IePBOil
CTYHNEHbKHU, HA KOTOPYIO MOXKHO TOMACTh OJHUM CIIOCOOOM, WU MEPeIarnyTh Yepes3 JiBe
CTYIIEHbKHU C HA4YaJIbHON HYJIeBOM cTyleHbKH, TO ecTh N3 = Ng+ N1+ No =1+1+2 = 4.

Eciu k = 4, tora y Bacu umeercss Tpu criocoda CryCTUTHCS 1O JIECTHUILE, COCTOSIIEH
U3 JIBYX CTYNEHEK, TO €CTh IMArHyTh Ha CJIEAYIONYIO CTYNEeHbKY C TPeTheil CTYIEeHbKH,
Ha KOTOPYIO MOXKHO momnactb N3 = 4 cmocobaMu, WIn HepelarayTh depe3 CTYIEeHbKY €O



BTOPOIl CTyNeHbKH, HA KOTOPYIO MOXKHO monacth Ny = 2 crocobamMu, WM MeperniarayTh
Jepe3 JBe CTYNEHBKH C MepBOii CTYIeHbKH, Ha KOTOPYIO MOXKHO nontacTh N1 = 1 criocobowm,
TO eCTh

N4:N1+N2+N3:1+2+4:7

Ecmu k =5, rorna y Bacu umeercs Tpu crocoba CyCTUTHCS 110 JIECTHHIIE, COCTOSIIIEH
U3 JIByX CTYHEHEK, TO €CTh IMArHYTh HA CJIEAYIONLYI0 CTYHEHbKY C Y€TBEPTOH CTyIeHb-
KU, HA KOTOPYIO MOXKHO monactb Ny = 7 cnocobamu, uin nepeniarnyThb 4epes CTYIeHbKY
C TpeTbeil CTYNEeHbKHU, HA KOTOPYIO MOXKHO monacth N3 = 4 crocobamMu, W Teperiar-
HYTb 4epe3 JIBe CTYHEeHbKU CO BTOPOIl CTYIEeHbKH, HA KOTOPYIO MOYKHO momactb Ny = 2
c11ocoboM, TO eCThb

Ecmu k = 6, Torna y Bacu umeerca tpu cmocoba CIOyCTHTBCS MO JIECTHUIE, COCTOSI-
et u3 JIByX CTYIEHEK, TO eCTh MArHyTh HA CJIELYIONLYI0 CTYHEHbKY C MSITON CTYIEeHbKH,
Ha KOTOPYIO MOXHO 1onactb N5 = 13 crocobamu, ujin mnepemarayTb 4epe3 CTYIeHbKY €
YeTBEPTONl CTYNEeHbKH, Ha KOTOPYIO MOXKHO Tmonacth Ny = 7 crmocobamu, Wju meperiar-
HYTb 4Yepe3 JBe CTYIEHbKH C TpeTheil CTyHeHbKH, Ha KOTOPYIO MOXKHO momacTb N3 = 4
c11ocoboM, TO eCThb

Ng = N3+ Ny+ Ny =447+ 13 = 24.

Ecmu k = 7, Torma y Bacu umeercss Tpu crmocoba CyCTUTHCS MO JIECTHHUILE, COCTOMTIEH
U3 JIBYX CTYIEHEK, TO eCTh HAIHyTh Ha CJEAYIONLYI0 CTYHEHbKY € HIEeCTOW CTYIEeHbKH,
Ha KOTOPYIO MOXKHO nonactb Ng = 24 crnocobamu, Wju HepenarnyTh 4epe3 CTYIeHbKY
C TATON CTYNEeHbKU, HA KOTOPYIO MOXKHO momnacth Ny = 13 crnocobamu, mjm meperiar-
HYThb 4epe3 JIBe CTYIEHbKU C YeTBEPTOi CTYIMEeHbKHU, HA KOTOPYIO MOXKHO momnactb Ny = 5
c11ocoboM, TO eCThb
Ny = Ny+ N5+ Ng =7+ 13+ 24 = 44.

Ecmu k = 8, Torma y Bacu numeercst Tpu crmocoba CyCTUTHCS MO JIECTHHUILE, COCTOATIEH
U3 JIBYX CTYlIEHEK, TO eCTh IIar'HyTh Ha CJIeYyIONIYIO CTYIEeHbKY C CeJbMOIl CTYylIeHbKH,
Ha KOTOPYIO MOXHO 1onactb Ny = 44 crocobamu, Win MmepenarayTb 4epe3 CTYIeHbKY €
MecToil CTyneHbKH, Ha KOTOPYIO MOXKHO nonacth Ng = 24 cnocobaMu, Wjid MepenarayTh
Yepe3 JBe CTYIEHbKH C MATOH CTYIeHbKHU, HA KOTOPYIO MOXKHO monactb Ns = 13 crocobowm,
TO €CTh
Ng = N5 + Ng + Ny = 13 + 24 + 44 = 81.

Haxkomnern, eciu &k = 9, Torma y Bacu umeercs Tpu crmocoba CyCTUTHCS MO JIECTHHIIE,
cocrosnieil U3 JIByX CTYIeHeK, TO eCTh HIArHyTh Ha CJIEAYIONLYyI0 CTYIEeHbKY C BOCHMOW
CTYIEHbKHU, HA KOTOPYIO MOXKHO mnonactb Ng = 81 cmocobamu, min nepenarnyTh depes
CTYIEHBKY C CeJIbMOI CTYIEHbKH, Ha KOTOPYIO MOXKHO nonacth Ny = 44 crocobaMu, Wiu
MepelarnyTh 4epe3 JIBe CTYNEeHbKH C IMIeCTOi CTYHeHbKU, Ha KOTOPYI0 MOXKHO MOTACTb
Ng = 24 cnocoboM, TO ecThb

Tak kak Ha KaxKJIOM U3 JIBYX ITPOJIETOB JIECTHUIIBI JIECATUKJIACCHUK Bacs cryckaercs
OT/IEJILHO OT JPYTOro IpoJieTa, MO03TOMY HYXKHO IEePeMHOKHUTH IOJIyIeHHbIe JIBa TUC/IA
BapuaHnToB Ng 1 Ny, TO €CTh HCKOMOE YHCJI0 BAPUAHTOB PABHO TPOU3BEIEHUIO

M = Ng - Ny = 81 - 149 = 12069.
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Bamernm, 9T0 HaMU TOJyUYeHa pekyppeHTHas (dopmyna Niis = N + N + Nijo,
KOTOpasi CIIPaBeInBa, s JII0O0T0 HATYPAJIHHOTO k.

Pemrenne 2: 3ameTnm, Ha KaKJI0M U3 IBYX IPOJIETOB JIECTHUIIBI JECATHKIACCHUK Bacs
CIYCKAeTCS OTJAETBHO OT JIPYTOr0 MpOoJeTa, MOITOMY MOYKHO HAWTH YUCJIO CIOCODOB CITY-
CTUTHCS JIJI KAXKJO0T0 IIPOJIETa B OT/IEJBHOCTH W MEPEMHOXKHUTDH IOy YeHHBIE JIBA GUC/IA
BapUAHTOB.

Pemmm 3agavy j1st mposieta, COCTOAIIEro n3 8 CTyeHeK. byaem HyMepoBaTh CTYTIE€Hb-
ku nudpamu ot 0 10 8, rae mudpa 0 o3HAUAET CAMYIO BEPXHIOIO CTYIEHBbKY, Iudpa 8§ —
caMyio HH2KHIOIO CTYIEeHbKY, & OJIMH IIar OyaeM obo3HavaTh B Buje a — b, riae a u b — Ho-
Mepa CTylleHeK, Ha KOTOPbhIX Haxo/uJicsd Bacst 3a Bpemst 9roro mara. Takzke Oyjiem mnucathb
YUCJI0 CTYIeHEK, KOTOPhIie mpeoosies1 Bacs 3a Bpems mara.

Bacst MmozkeT nepenpsIrHyTh 9epe3 JiBe CTYIMEeHbKH HA TPEThI0 CTYIEeHbKY He 00JIee TBYX
pa3. OH MOXKeT MepenphIrHyTh Yepe3 JBe CTYIEeHbKN /IBa Pa3a HECKOJIbKUMHU CIIOCOOAMU.

Ecnu ocraBmuecs aBe CTyNeHbKH OH IPEOIOIEBAET OJHUM IIATOM, TO HUMeeTCs BCETrOo
TPHU BapUaHTA:

[[Tarn 0-3-6-8 | 0-3-5-8 | 0-2-5-8
Yucyo crynenek | 3,3,2 | 3,2,3 | 2,3,3
Ecnn ke octaBmmmecd nBe CTyNEeHbLKH OH IPEOJOJEBAaeT JBYMS IaraMu, TO HMeeTCs

BCero mecTb BapuaHTOB:

[MTarn 0-3-6-7-8 | 0-3-4-5-8 | 0-1-2-5-8
Yucsio crynenexk | 3,3, 1,1 | 3,1,1,3| 1,1, 3,3
[MTaru 0-3-4-7-8 | 0-1-4-5-8 | 0-1-4-7-8
Yucno crynenex | 3,1,3,1 (1,3, 1,3 ]1,3,1,3

Takum obpaszom, mojydaeMm ne = 9 BapnaHTOB.
Bacsa nepenpbirayTh depes JiBe CTYNEHBKU OJMH pa3 HECKOJbKUMHU CIIOCODAMH, JIIs
KazKJIOT0 BapHaHTa 3aIlUIIeM J1s KPATKOCTH TOJbKO YHUCJIO CTYIEeHEK.
Yucno |3,1,1,1,1,13,1,1,1,23,1,1,2,1[3,1,2,1,1]3,2,1,1, 1
CTylLIeHeK 3,1,2,2 3,2, 1,2 3,2,2,1
1,3,1,1, 1, 1,3,1,1,2 ,1,2,111,3,2,1,1 ] 1,3,2,2
1,1,3, 1,1, 1,1,3,1,21,1,3,2,1
2,3,1,1,1 2,3, 1,2 2,3,2,1
[TosrygenHoe 9uCI0 BApHAHTOB HY2KHO YMHOYKHATD HA 2 U3-3a CHMMETPUHA OTHOCUTETHHO
CepeJIMHbI JIECCTHUYHOI'O 1IpoJieTa. Takum obpa3oMm, nojydaem ny = 2-19 = 38 BapuaHToB.
Hakonen, Bacsi MoxkeT Hu O/IHOrO pa3a He IepPelpbIrHYTh Yepe3 JiBe CTylneHbKu. B
9TOM CJIy4ae OH MOYKET HECKOJIbKO pa3 IMePernpbhirHyTh 4e€pe3 OJHY CTYHEHbKY.
Ecmm Bacsa nepenpsITHY/T 9epe3 OHY CTYIIEHbKY UeThIpe pa3a, TO TAaKOi BapuaHT OUH:
0-2-4-6-8.
Ecnm Bacg nepenpbITHYT 9epe3 OIHY CTYNEeHBKY TPH pa3a, TO TAKUX BAPUAHTOB HECKO/Thb-
KO. DTO YHCJIO PABHO YUCJIYy BAPUAHTOB PACCTABUTD JIBE €IMHUIBI PSJIOM C TPEMsi JIBOii-
KaMH.
[Ipu 3TOM ecTh YeThIpe BapHaHTa PACCTABUTH €IMHUIIHI PSIJIOM.
| Yucno crymenex [ 2,2,2,1,1[2,2,1,1,2[2,1,1,2,2[1,1,2,2, 2
A Takxe ecte C? = 6 — MeCTh BAPHAHTOB PACCTABUTH ¢IUHUYIKH HE PATOM.
Yucqao crynenex | 2,2, 1,2,1 (2,1,2,2,1(1,2,2,2,1]2,1,2,1, 2
1,2,2,1,2 1,2, 1, 2,2
Ecyin Bacs nepenpbiraysi uepes oJHy CTYIEHbKY JIBa Ppa3a, TO TAKMX BAPUAHTOB HECKOJIb-
KO. DTO YHUCJIO PABHO YUC/Y BAPUAHTOB PACCTABUTH JIBE JABOIKU PSIIOM C UY€THIPHMS €/~

) U )
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HUIAMH.
[Ipm 3TOM ecTh ATH BAPUAHTOB PACCTABUTH JBOWKHU PSIOM.

Uncao crynenex | 2,2, 1,1, 1,1 1,2,2,1,1,1[1,1,2,2,1,1]1,1,1,2,2 1
1,1,1,1,2,2
A Takike ecTb Cg = 10 — mecaTh BapMaHTOB PACCTABUTH JBOWKHU HE PSIOM.
Uncno crynenex | 2, 1,2, 1, 1,12, 1,1,2,1,1[2,1,1,1,2,1 ]2, 1,1, 1,1, 2
1,2,1,2, 1,1 |1,2,1,1,2,1 1,2, 1,1,1,2 |1, 1,21, 2 1
1,1,2,1,1,2 [ 1,1,1,2,1, 2

Ecmm Bacs mepenpbITHYI 9epe3 OIHY CTYTeHbKY OJINH pa3, TO TAKWUX BAPHUAHTOB HECKOTh-
KO. DTO YHCJIO PABHO YHCJIY BAPDUAHTOB PACCTABHUTH OJIHY JABOMKY PSOM C IIECTBHIO €JTu-
HHUIAMH, TO €CTh NMeeTCd CeéMb BApPHAHTOB.

Ywucno crynenex | 2, 1,1, 1,1, 1,1 [ 1,2,1,1,1, 1, 1

1,1,2,1,1,1,11,1,1,2, 1,1, 1

L1,1,1,2,1,1|1,1,1,1,1,2,1|1,1,1,1,1,1,2

Hakownern, ecain Bacst BooO11Ie He TiepenphIruBaj Yepe3 CTYIeHbKH, TOTJa UMEETCS TOJb-
Ko omauu BapuanT: 0-1-2-3-4-5-6-7-8 ¢ uncaom crymenek 1, 1, 1, 1, 1, 1, 1, 1.

[TosTomy ecin Bacs He mepenpbiruBa depes JIBe CTYIEeHbKH HU OTHOTO pa3a, TO UUCIO0
BapuaHTOB paBHO N9 =1 +4+64+5+ 1047+ 1 = 34.

Takum 06pa3zom, HCKOMOE YHCJIO BAPUAHTOB JIJIsd IIPoJieTa U3 8 CTyIeHeK PaBHO

Ng:n2+n1+n0:9—|—38+34:81

Teneps pemum 3aja4y Jjist IpoJeTa, cocrosiiero u3 9 crynenek. Byjaem nHymepoBaTh
crynenbku mudpamvu ot 0 10 9, rae mndpa 0 o3HavTaeT camMyo BEPXHIO CTYTEHbKY, Indpa
9 — caMyI0 HHYKHIOIO CTYIEHBKY /

Bacs moxkeT nmepenpbIrHYTh Uepe3 JBe CTYIeHbKH Ha TPeThIO CTYIIeHbKY He OoJiee Tpex
pas.

Eciim Baca nepenpoirays yepes JiBe CTYIEHbBKHA HA TPETHIO CTYIEHbKY TPH pa3a, TO
nMeeTcs: TOJBKO oanH BapuanT: 0-3-6-9. [losTomy momyvaem mg3 = 1 BapmaHT.

Bacsa MoxkeT mepenpbuIrHyTh depe3 JiBe CTYHeHbKH JIBa pa3a HeCKOJbKUMH CIIOCODAMH.
OcraBrecs Tpu CTYNEHbKH OH MOXKET TPEOJ0JeTh MO PA3HOMY.

Eciu on ojun pas nepenpbiruBaeT 4epe3 OJ[HY CTYIEHbKY, TO UMEeTCs JBeHaIATh

BapHaHTOB:
[MTarn 0-3-6-8-9 | 0-3-5-8-9 | 0-2-5-8-9

Yucno crynenexk | 3,3,2,11(3,2,3,11]2,3,3,1
[MTarn 0-3-6-7-9 | 0-3-5-6-9 | 0-2-5-6-9

Yucmao crynenek | 3,3,1,2(3,2,1,31]2,3,1,3
[MTarn 0-3-4-7-9 | 0-3-4-6-9 | 0-2-3-6-9

Yucsio crynenexk | 3,1, 3,2 | 3,1,2,3|2,1,3,3
[MTarn 0-1-4-7-9 | 0-1-4-6-9 | 0-1-3-6-9

Yucno crynenex | 1,3,3,2(1,3,2,3|1,2,3,3

Ecim ke ocraBminecs Tpu CTYlH€HbKU OH LPeEOo/l0JieBaeT TpeMsd IllalraMu, TO UMeeTCd

BCEro JeCdTb BapuaHTOB:



[MTarn 0-3-6-7-8-9 | 0-3-4-5-6-9 | 0-1-2-3-6-9
Yucqao crynenex | 3,3, 1,1,13,1,1,1,3|1,1,1,3,3

[MTaru 0-3-4-7-8-9 | 0-1-4-7-8-9 | 0-3-4-5-8-9
Yucno crynmenex | 3, 1,3, 1,1 (1,3,3,1,1[3,1,1, 3,1
[Tarn 0-1-4-5-6-9 | 0-1-2-5-8-9 | 0-1-2-5-6-9
Yucao crynenex | 1,3,1,1,3(1,1,3,3,1(1,1,3,1,3
[MTarn 0-1-4-5-8-9

Yucsio crynenek | 1, 3, 1, 3, 1

Takum odbpasom, mosydaem msy = 12 + 10 = 22 BapuaHnTa.
Bacg MoxkeT mepenpuIrHYTh Yepes3 JBe CTYIEeHbKH OJIUH Pa3 HECKOJIbKUMH CIIOCODAMMU.
OcraBrmecs mecTb CTyIeHeK OH MOXKET TPeo0JIeTh M0 PA3HOMY.

Eciu Bacg nepenpbiruysi uepes ojiHy CTYIEHbKY TPHU Pa3a, TO TAKUX BAPUAHTOB HECKOJIb-
KO. DTO YUCI0 PABHO YUC/IY BAPUAHTOB PACCTABUTH TPU JBOWKH PsJIOM C OJHON TPOUKOIA,
TO €CTh UMeEeTCs 4YeThipe BapuanTta. /[jIs Kak0ro BapuaHTa 3amulineM /i KPaTKOCTH
TOJIBKO YHUCJIO CTYIICHEK.

| Qucno crynenex | 2,2,2,3[2,2,3,2[2,3,2,2][3,2,2,2

Ecsiu Bacg nepenipbirayii yepes ojiHy CTYIEHbKY JIBa Pa3a, TO TAKMX BADUAHTOB HECKOJIb-
KO. DTO YUCJIO0 PABHO YHC/Iy BAPUAHTOB PACCTABUTH JIBE JIBOUKU U JIBE €UHUIILI PSIOM C
OJITHOI TPOMKOM, TO eCTh UMeeTCd TPUAIATH TAKUX BAPUAHTOB.

Unco 2,2,3,1,1]2,2,1,1,32,1,1,2,3[1,1,2,2,3
crymemex | 2,2,1,3,1]2,1,2,3, 11,2, 2,3,1[2,1,2 1,312,213
1,21, 2 3
2,3,2,1,112,3,1,1,2[21,1,3,2|1,1,2,3,2
2.3, 1,2,112,1,3,21(1,2,3,2,1]2 1,3 1,21,23,1,2
1,213, 2
32,2,1,1(3,21,1,2(3,1,1,2,21,1,3,2,2
3,2,1,2,1(3,1,2,2,1]1,3,2213,1,2,1,21,3,21,2
1,3, 1,22

Ecsiu Bacg nepenpbiruysi yepes ojiHy CTYIEHbKY OJIMH pa3, TO TAKMX BAPUAHTOB HECKO/Ib-
KO. DTO YHUCJ0 PABHO YHCJIy BAPUAHTOB PACCTABUTH YETHIPE €IUHUIBI PSJIOM C OJIHOIT
JBOMKON 1 ONHON TPOMKON, TO €CTh UMeeTCd TPUALATH TAKUX BAPUAHTOB.

Uueso 2,3,1,1,1,1]2,1,1,1,1,3] 1, 1,1, 1, 2, 3

crymemex | 2,1,3,1,1,1]1,2,3,1,1,1]21,1,1,3, 1| 1,2, 1,1,1,3| 1, 1,1,2,3,1
1,1,1,2,1, 3
2.1,1,3,1,1|1,1,2,3, 1,1 1,1,2 1, 1,
1,2,1,3,1,1[1,2,1,1,3,1|1,1,2,1, 3, 1
3,1,2,1,1,1]1,3,2,1,1,1]3,1,1,1,2,1| 1,3, 1,1,1,2 | 1,1, 1,3,2,1
1,1,1,3 1,2
3,1,1,2,1,1|1,1,3,2,1,1|1,1,3,1, 1, 2
1,3,1,2,1,11,3,1,1,2,1[1,1,3, 1, 2, 1

Ecin xxe Bacst Hu pasy He nepenpbirayi 4epe3 OJHYy CTYIIEHbKY, TO TAKHX BapUAHTOB
HECKOJIBKO. DTO YUCI0 PABHO YHCJIY BADUAHTOB PACCTABUTH MIECTh €IMHUI] PSIOM C OJTHON
TPOWKOH, TO €CTh UMEETCHd CeMb TaKNX BapUAHTOB.

,1,1,3 1,1, 1

Uncao erynenes | 3, 1, 1, 1, 1,1, 111,83, 1,1, 1, 1,1]1,1,3 1,11, 1
L1,L,1,31,01,,1,1,1,31]1,1,1,1,1,1, 3

Takum obpazom, mnosydaem m; = 4 + 30 4+ 30 + 7 = 71 Bapuant.



Hakonen, Bacsi MoxkeT HE OIHOrO pa3a He INepelnpbirHYyTh Yepe3 JiBe CTylneHbKu. B
39TOM CJIydae OH MOYKeT HEeCKOJbKO Pa3 MepPenphITHYTh Yepe3 OHY CTYTEeHbKY.

Ecmm Bacga mepenpbIrHYT 4epe3 OIHY CTYMEHLKY YeThbIpe pa3a, TO TaKUX BapHAHTOB
HECKOJIbKO. DTO YHCJ0 PABHO YUCIY BApUAHTOB PACCTABUTDL OJHY €IUHUILY PAJOM C Ue-
THIpbMS JIBOMIKAMH, TO €CTh UMEeTCs MATh BAPUAHTOB.

Yucno crynenek | 2,2,2,2,1(2,2,2,1,2(2,2,1,2,2]2,1,2,2,2
1,2, 2,2 2

Ecnm Bacg mepenpbuITHYT 9epe3 OIHY CTYIEeHbKY TPH pa3a, TO TAKNX BApUAHTOB HECKO/Tb-
KO. DTO YHCJIO PABHO YHUCJIY BAPHAHTOB PACCTABUTL TPU €IUHUIIBI PAIOM C TpeMsl IBOii-
KaMH.

[Ipu 3TOM ecTh YeThbipe BapuaHTa PACCTABUTH €JIMHUIIBI PsIJIOM.

’ Yucjo crynenex | 2,2,2,1,1,1(2,2,1,1,1,22,1,1,1,2,2 | 1,1, 1,2, 2,2

N ectp 4 -3 = 12 — aBeHAAIIATH BAPUAHTOB PACCTABUTH TOJBKO JIBE € TUHUIILI PSTIOM.

Uncno erymenex | 2,2, 1,2, 1,12, 1,2,2,1,1]1,2,2,2,1, 1
2,2, 1,1,2,1]2,1,2,1,1,2|1,2,2,1,1,2
2,1,1,2,2,1]2,1,1,2,1,2| 1,2, 1,1, 2, 2
,1,2,2,2,1(1,1,2,2, 1,21, 1,2, 1, 2,2

A Takke ecTb Ci’ = 4 —4geTBIpe BapuaHTa PACCTABUTDH €IMHUYKH HE PSIOM.

| Yucno crynenex [ 2,1,2,1,2,1[1,2,2,1,2,1[1,2,1,2,2,1[1,2,1,2,1, 2

Ecnm Bacg nmepenpbITHYI 9epe3 OIHY CTYIEHBKY JBa pa3a, TO TAKIX BAPHAHTOB HECKOTb-
KO. 9TO YHUCJIO PAaBHO YHCJIYy BapHaHTOB PaCCTaBUTL [IBE ILBOﬁKH p4aoOM C IIATHIO €IUHU-
1aMu.

[Ipu 3TOM €cTh 1IeCTh BAPUAHTOB PACCTABUTDH JIBOMKH PsiJIOM.
Uncnio crymenex | 2,2, 1, 1,1,1,111,2,2,1,1,1,1]1,1,2,2,1,1,11,1,1,2, 2,1, 1
1,1,1,1,2,2,1|1,1,1,1,1, 2,2

A rakxke ecrb C’g = 15 — ugrTHaALATh BAPHMAHTOB PACCTaBUTDH JABOIKHU HE PsIIOM.

Uncno erymenex | 2, 1,2, 1, 1,1, 12, 1,1,2,1, 1,12 1,1,1,2, 1,1 2,1, 1,1, 1,2 1
2,1,1,1,1,1,2 [1,2,1,2,1,1,1|1,2,1,1,2,1,1 | 1,2, 1, 1,1, 2, 1
1,2,1,1,1,1,21,1,2,1,2,1,1 [ 1,1,2,1,1,2,1 | 1,1,2,1, 1, 1, 2

Y Y ) ) ) ) 9 9 Y Y Y Y
1,1,1,2,1,2,11,1,1,2,1,1,2|1,1,1,1, 2,1, 2
Ecsin Bacst nepenpbiray i 4epes ojHy CTYIEeHbKY OJIMH pa3, TO TAKMX BAPUAHTOB HECKOJIb-
KO. DTO YHCJI0 PABHO YHCJY BAPUAHTOB PACCTABUTH OJIHY ABONKY PsSIOM C CEMbBIO €IMHH-
IMaMu, TO eCTh UMEETCS BOCEMb BapUAHTOB.

I I I

Uneno 2,0, 1,10,1,1,1,1 1,2, 1,1, 1,1, 1,1 1,1,21,1,1,1,1[1,1,1,2 1,1, 1,1
crymemex | 1,1,1,1,2, 1,1, 1 |1, 1,1,1,1,2, 1,1 |1,1,1,1,1,1,2,1 |1, 1,1, 1,1, 1, 1,2

Hakonern, ecsin Bacst BooO11e He nepenpbirubajl 4epe3 CTyHeHbKH, TOT/1a UMEETCsI TOJIb-
K0 omamH BapuanT: (-1-2-3-4-5-6-7-8-9 ¢ umcaom crymenex 1, 1,1, 1,1, 1,1, 1, 1.

[TosTomy ecim Bacst He mepenpbuiruBas Yepes JiBe CTYIEeHbKH HU OTHOTO Pa3a, TO IUCJIO0
BapHaHTOB paBHO g =0 +4+12+4+ 64+ 15+ 841 = 55.

Takum 0O6pa3oM, HCKOMOE YHCJI0 BAPUAHTOB JJIsd IIpoJieTa U3 9 cTyleHeK paBHO

HaKOHeLL, NCKOMO€ YHUCJIO BApUAHTOB PpaBHO IIPOU3BEIECHUIO
M = Ng- Ny = 81 - 149 = 12069.

Oter: M = 12069.



amaua Ned. Jlana apudmerndeckas nporpeccust a; = 25, a9,0as, ..., A = 2025.

Briuncanre
1 1 1

+ 4o F .
Var+y/az  \faz + /a3 V2021 + /G202
202525 2000
2022 -1 2021

,ZLOMHO}KI/IB YUCJIUTE/]Ib U 3HaMEHATEJIb Ha CONPAXKEHHOE BbIparKeHue, 1moJIyYuM

Pemenne: Halizem pa3sHOCTh IPOrpeccUun

1 1 1
+ TERp
Vai+y/ay - \Jaz +\/az V02021 F 1/G2022
_\/ﬁ—\/a_er\/a_—\/a_ng._ V02021 — /02022
B d d

-4 y —
_ Vam —ar (45 —5)2021 2021 1049
N d N 2000 50 0T

Orget: 40,42

3amaga Ne5. Pemmurh ypaBHenue

Va2 +4x —2— Va2 +6= Vo +3— V3 — 1L
Pemrenne: O6o3naunm QyHKITIT

Fla,y) = vVa? +2y+ Vo +y, gla)=3, hx)=2z-1,

TOrIa,

F(r,g9(2)) = Va2 +6+ Vo +3, F(r,h(z)) = Va2 +4r -2+ /32 — 1.

[Tosromy ucxojHOE ypaBHEHHE MOYXKHO 3aIMCATh B BUJIE

Va2 +4r —2— Va2 + 6= vVr +3— 3z — 1,& F(r,g(z)) = F(x, h(x)).

[Iycth 2y — KOpeHb MCXOJHOTO ypaBHEHHUs, TOTJIA Ty TAKKe SABJISIETCS KOPHEM ypaB-
HeHUsI

F(.T()?g(I)) - F(.T07 h<x>)
Ho rax xkax dynknus f(y) = F(zg,y) = /23 + 2y + /x¢ + y gBIKETCSA CTPOrO BO3pACTa-
2
x

. . 0
IOIIeil Mo mepeMeHHol y MpH BCexX y > 5 TOTJa TOJYYEeHHOEe YpaBHEHNE PABHOCUIBHO
YPABHCHUIO

F(z9,9(x)) = F(xg,h(x)),< g(z) = h(z), 2 —1=3,& 19 = 2.

Herpyano nmpoBeputhb, 9T0 o = 2 momajaeT B 00JaCTh JONYCTUMBIX 3HAUEHUN U AB-
JIIeTCs KOPHEM MCXOJHOIO YPABHEHUS:

V21422 - V216=vV10-V10=0=v5-vV5=2+3—-Y3.2_1.

OtBer: 2.



amaga Ne6. Jlokaxute, uro qiast a < 1, b< 1, c<1l,a+b+c > % BBITIOJTHSIETCST

125
uepasencTso (1 —a)(1 —0b)(1 —¢) < 316

Pemrenne: Tak kak a < 1,b< l,c<1l,;o0 1 —a > 0,1 -0 > 0,1 — ¢ > 0. Ucnoan3ys
M3BECTHOE HEPABEHCTBO O CPEIHUX, HMOJIYIUM

5 1-a)+(1—=b)+(1—c) a+b+c 5
V(I —a)1-b)(1-¢) < 3 —1—T§6

IIpH YCJIOBHH, 9TO a + b + ¢ >

| =

)
Caenosarensbno, nomyunmn /(1 —a)(1 —b)(1 —c) < 5
Bossesem B Ky6 1ocsie/[Hee HEPABEHCTBO U MOJIyYUM TpeGyeMoe HepaBeHCTBO.
Takum 06pa3oM, HEPABEHCTBO JIOKA3AHO.

3amaga Ne7. [Ilycrp 3ajjaHO MHOXKECTBO OCTATKOB OT JiejieHuss Ha 11,
A=10,1,2,3,4,5,6,7,8,9,10}. ITycTh HaJ THM MHOXKECTBOM 3a/aHa CTeNeHHas (yHK-
IMsl 9eTBePTOii cTenenn (T.e. BCe 3HAYEHNUsT IEPEMEHHBIX U KOI(DMUIMEHTH MPUHAIIEKAT
Toabko MuoxkecTBy A) f(x) = x* + 32% + 72 + 62 + 10. Haiimure s1eMenT Muozkectsa A,
ABJsTIOIIUiics cymMmMmoii Kopueii ypasuenus f(x) = 0.

Pemenne: f(0) mod 11 = 10 # 0, f(1) mod 11 =5 # 0, f(2) mod 11 = 2 # 0,
f(3) mod11 = 0, f(4) mod 11 = 0, f(5) mod 11 # 0, f(6) mod 11 # 0,
f(7) mod 11 # 0, f(8) mod 11 =0, f(9) mod 11 # 0, f(10) mod 11 # 0.

Urak, f(3) mod 11 =0, f(4) mod 11 =0, f(8) mod 11 =0.

Tax Kax MHOrOYJIeH cTeneHu 4, TO KaKOW-TO KOpeHb KpaTHbBIH. Y0exK1aeMcs, 9To
(z* +32° + 72* + 60 +10) mod 11 = (x — 3)(z — 4)*(x —8) mod 11.

OrBer: 3+4+4+8 =8.

B

xr =

)

N
A
ENERNS

Sazaga Ne8. Pemmre cucreMy ypaBHeHH  y = prd
yxr
y+a’
Pemtenue: Ormerum, 9T0o 4ucia z,y, 2 OJHOIO 3HAKA, LIPU ITOM eC/Iu TPoiika (r;y;2)
— pellleHre CHCTEeMBI, TO (—X; —Y; —Z) TaKzKe pelleHue.

[IycTs uncna x, y, 2 nonoxureabubl. VI3 HepaBeHcTBa 0 cpenux a+b > 2y ab ciaeayer,

Vab 1 1

0 < 5 CitetoBaTe/IbHO, KayK/I0€ U3 9UCe]T YUCIA X, Y, 2 He DOJIbIIe 7
a
[lepeMHOXKUB BCe ypaBHEHUs CUCTEMBI, MTOJTYIAM

ﬁ

z =

q9T0

(z+y)(y+2)(z+z)=1.

Ho cymma siio0bIx IByX U3 uncen x, y, 2 He npesocxoaut 1. CiaemgoBarebuo, r+y = y+2z =

z+x =1 Bunauur r =y = z = 7 Tak kak (—x; —y; —2) Takxke Oyjer pelieHuem, TO
1

10



111 1 1 1
Otser: | === |, [ == —=—=].
2°2°2 202 2

3amaua Ne9. Haiitu naumenbinee 3nadenne QyHKIUNA
f(z) = 2® — 8v/32° + 662 — 72v/32% + 100.

Pemenne: Creaem 3ameny mepemenmoii mo dbopmyiae x> = v/3a, rorma bynxmus f(z)
npuMeT BU

flz) = 9a" — 8v3-3v/3a® + 66 - 3> — 72v/3 - V/3a + 100 =
= 9(a* — 8a® 4 224 — 24a + 11) + 1 = 9g(a) + 1,

rie
g(a) = a* — 8a® + 22a* — 24a + 11,

rie a > 0. Haiigem mpousBoanyio hyHKIUN
d(a) = 4a® — 24a® + 44a — 24,
U PEeNM ypaBHEHHe
d(a) = 0,= 4a® — 24a* + 44a — 24 = 0.

Herpyano Bugerh, 9T0 ypaBHeHHE WMeEET KOPeHb a = 1, MOCKOJIBKY cymMMa ero Ko3ddu-
MUenTOB paBHa 4 — 24 +44 — 24 = 48 — 48 = 0. Ilogeanv muorowsen 4a® — 24a® + 44a — 24
Ha aBy4IeH a — 1 mo cxeme ['opHepa, moydnm

atl a® |at| a°
4 | =24 |44 | -24

a=1[41]1-20124| O
a*| at | a°

IIO9TOMY IIOJIYYE€HHOE€ ypaBHEHHE IIDUMET BHU/L

(a —1)(4a* — 20a + 24) = 0,= 4(a — 1)(a®> — 5a + 6) = 0, =
4(a—1)(a—2)(a—3) =0,
TO €CTh yPaBHEHHUE UMeeT KOpHU a1 = 1, ap = 2 u ag = 3.
Tak kak ¢'(a) <0 mpu 0 < a < 1wunpu 2 < a <3, T0 HA ITUX WHTepBaATAX QYHKIH
g(a) yonBaer. Tak kak ¢'(a) > 0 mpu 1 < a < 2 w npu @ > 3, TO HA TUX WHTEpBATIAX
dbyuknus g(a) Bospacraer.

CnemoBarenbho, dbyHKINA ¢(a) TpHHAIMAET HAUMEHbIIEe 3HAYEHHE B OHO W3 JBYX
ToueK aq = 1 uiau az = 3:

gla) =g(1)=1"—8-1°+22- 1 - 24 - 1 + 11 = 2;
glas) = g(3) =3*—-8-3°4+22-32 - 24.3 + 11 =
=81 —-8-274+22.9-24-3+11 =81 —216+198 — 72+ 11 = 2.

[Tockonbky 3mauenus g(1) = g(3) = 2 pasusl, TorIa m;gg(a) = 2, ¥ IO3TOMY MHHH-

MaJsibHOe 3Hauenne dbyHkun f() paBHO

min f(x) :m;glf(x):9-m>i(r)19(a)+1:9-2+1:19.

11



Otgert: 19.

3amaga Nel0. Tpu okpyzxKHOCTH ¢ paguycamu a = 1, b = 2, ¢ = 3 momapHO Kaca-
I0TCA JIPYT IPyra BHEITHHM 0Opa30M, a TaK:Ke KacaloTcd BHEITHHM 0Opa30M YeTBEpPTOi
OKpYyzKHOCTHU C pajimycoM 1. Haiitu r.

Pemenne: [Iycts A, B, C' — 1eHTPBI «BHEITHUXY» OKPYKHOCTEH, [) — MEHTD «BHYTPEH-
Heit» okpyxkuoctu. [1o Teopeme kocunycos ayst Tpeyrosabanka ABDC noaydaem

(b+c)>=0+r)?+(c+r)?=20b+r)(c+r)cos LBDC,

b 2_p
2bc = 2br + 2cr + 1> — 2(b+71)(c+ 1) cos ZBDC, cos /BDC = rtoertr C,
(b+71)(c+r)

TOrJZa IMOJIy4YuM

cod? /ZBDC 14 cos ZBDC _1(1 br+cr—|—r2—bc> _r(b+c+r)

2 2 ) (b+7)(c+r) (b+r)(c+r)
Gin? £ZBDC 1—cosZBDC 1 ( Cbrder+0? —bc) B be
2 2 ) (b+7)(c+r) R ICEE)

Ecmm o + g + v = 180°, rue «, B,y — yIJibl TPeyroJibHUKA CO CTOPOHAMHU ,Y, 2 W
PaJInyCcoM OMUCAHHON OKPY’KHOCTH R, TO 10 TeopeMe CHHYCOB U M0 TEeOpeMe KOCHHYCOB
LOJTY THM

* J - =2R, z*=y*+ 2> —2yzcosq,

sina:sinﬁzsin’y
r=2Rsina, y=2Rsinf, z=2Rsin~,

4R*sin® @ = 4R*sin® B + 4R*sin®?y — 2- 2Rsin B - 2R sin~ - cos a,

sin? a = sin? 8 4 sin® v — 2sin Bsiny cos o,
2

sin? o — sin? 8 — sin® vy + 2sin Bsiny cos o = 0.

/ZBDC LADC /ADB
[ToxcraBuB B 3Ty pOpMy.Ty 3HAUEHUST (v = 5 g = 5 v = 5 TTOJIy UM

bc ac ab 9 ar/ber(b+c+r)

b+r)c+r) (a+7)(c+7r) (a+7r)(b+T) + (a+r)b+r)(c+r)

I
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TO €CTb

a+r b+r c+r r(b+c+r)
- - o/ 2T
a b c be
______ 149 r(b+c+7’):0’
c be
r(b+c+r) r

2(1 1 1)2
Pl +-—=],
b ¢ «a

’
C
1 1 1 1 1 1
drl—4+=-)+4*—=1+2r(-+-—-=)+
b ¢ bc b ¢ «a
1
~+

11 1 1 1 1 1\? 1 1\1 1
dr [ -+ - 42— =142 (-+=-—-= 2 - =2 (-+=) = 2
T(b+c>+ " be - T(b+c a)+r (b c> " (b+c)a+ a?’
1 11 1 1 1 1 1 1\1 1
A2t —1_op (2242 2 4 920 22 _92(Z2 22 2 L
" be 7n<b+c+a>+rl)2+Tbc—i_rc? "t d e
21+1+1 2 2 2 5 1+1+1 P
rl=4+==+=--—-—-—-— —2rl —+-4+- = 0.
a2 b 2 ab ac bc a b ¢
[ToxcTaBuB B 3TO ypaBHeHHe 3HadeHus a = 1, b = 2, ¢ = 3, moy4aum
2(ppip o2 1) 1+1+1 +1=0
r -+ -—=1—-=—==]=2r -+ 3 =
4 9 3 3 2 3 ’
23 11
—ﬁgg—w§+4;:q 23r% +132r — 36 = 0
peritasi KOTOpoe, HaXOAWM MCKOMOe 3HadYeHue pajanyca r:
~ —066 £ \/662 —23-(—36) =66 +£6v112 423 66 £ 72
2= 23 - 23 R
— 66 — 72 — 66 + 72 6
1 = ———— = —06 < 0 —[H0CTOPOHHUIT KOPEHb, U Ty = 2—3: 2—3*I/ICKOM06
3HaYEHUE.
O ==
TBEeT: T 23
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