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3amanue Nel. Bepuble yTBep K 1eHUs

BapuanT 1 3aganns Nel

Hamomuum cuagasa, aro 100! obo3HavaeT npousBejieHNe BCeX HATYPAJIbHBIX UHCEN OT
1 g0 100. Jluma permr BbrancanThb Ha jocke unciao N = 100! + 7. Beibepure, kakue u3s
CJIETYIONNX YTBEPXKIAEHU 1TPO 9TO UNCJIO BEPHDI:

a) DTO IE6THOE TNCIIO

0) D10 HEIETHOE THCIIO

B) DTO MPOCTOE TUCJIO

) DTO COCTABHOE UHCIIO

1) DTO 1esI0e TUCI0

Pewenue:

Tak kax gucsio 100! sakanuuBaercs Hyaem, To dnciao 100! + 7 3akaHITBAETCS CeMEpPKOIi,
3HAUUT, OHO - HeUeTHOEe. DTO YHICJIO SIBJIAeTCs 1eJIbiM. Tak Kak B npoussenennn 1-2-3 ... 100
ecTh MHOXKUTeIb 7, To uncio 100! + 7 menures Hatesno Ha 7, IpH 3TOM OHO He PaBHO 7,
3HAYHUT, OHO COCTaBHOE.

Omeem: 6, T, A,

BapuanT 2 3ajanus Nel

Hamomunm cunadasa, aro 100! obo3nadaer mponsBeieHne BCeX HATYPAJbHBIX UNCET OT 1
o 100. Huma permmn BorunceanTh Ha gocke ducao N = 100! + 11. Bribepure, kakue ns
CJAeAYIOIINX YTBEPKJIAECHUI IIPO 9TO UNUC/I0 BEPHBI:

a) DTO IE6THOE TNCIIO

0) D10 HEUETHOE UTHCIIO
B) DTO MPOCTOE TUCJIO
) DTO COCTABHOE UHCIIO

1) DTO 1eJI0e TUCIO
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Pewenue:

Tax xax amcso 100! 3akanunBaercsa mysaem, To guciao 100!+ 11 3akagamBaeTcst e IMHAIEI,
3HAUUT, OHO - HEUETHOEe. DTO YHCJIO SIBJIAEeTCs LeJibiM. Tak Kak B ipoussegennn 1-2-3 ... 100
ecTb MHOXKUTENb 11, To unciao 100! + 11 mennres Hamesno Ha 11, Ipu 9TOM OHO HE PABHO
11, 3H@9UT, OHO COCTaBHOE.

Omeem: 6, 1, 1.

Bapuant 3 zaganus Nel

Hamomamm caagasta, aro 100! obosHagaeT mponssejenne Bcex HATYpPaJbHBIX drces oT 1
g0 100. JIuma pemimi BeraucanTb Ha jocke ducygo N = 100! + 13. Beibepure, kakue n3
CJIEJIYIONINX YTBEPXKJIEHNI 11PO 9TO YNCJIO BEPHBI:

a) DTO YETHOE THUCIIO

0) DTO HEUIETHOE UTHCIIO

B) DTO IIPOCTOE THCIIO

) DTO COCTABHOE UHCIIO

) DTO 1esI0e TUCI0

Pewenue:

Tax kak 1nco 100! sakamauBaercs mysaeMm, To ducao 100! + 13 3akaHunBaeTcst TpOIKOii,
3HAUUT, OHO - HEUETHOEe. DTO YHUCJIO SIBJIEeTCs LeJibiM. Tak Kak B ipoussenennn 1-2-3 ... 100
ecTb MHOXKHUTENL 13, To unciao 100! + 13 menures mamesno Ha 13, Ipu 9TOM OHO HE PABHO
13, 3HaunT, OHO COCTABHOE.

Omeem: 6, T, 1.
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Samanue Ne2. Bepuble yTBep:K/1eHUs

BapuanT 1 3ajganns Ne2

OtrmerbTe Bce BepHBIE YTBEPKIEHHUSI 1 TOJIBKO UX.

a) Ecim cropobl paBHOOEIPEHHOTO TPEyTOJbHIKA PABHBL H 1 8, TO €ro nepumerp oosi-
3aTesibHo paBeH 21.

6) B kaxkj10M pasHOCTOPOHHEM TPEYTOJbHUKE HaliéTcs yros Menbine 60 rpaycos.

B) CyrmectByeT poBHO 9 €110COO0B BRIOPATH 3 MpeMeTa U3 5, JIeKallix Ha CTOJe.

r) Kaxoe HarypasabHoe 9UC/I0 IMeeT XOTs Obl JIBa PA3JINIHBIX HATYDATBHBIX JICJIUTEIS.

n) g seex x,y cupaseamso 20 — y° = (v — y)(z + 23y + 22y* + 2y + )

Pewenue:

a) Her, He 00st3aTesibHO, Y TpeyroJibHIKa co cropoHaMu 8, 5 u 5, nepumerp pasen 18.

6) Tak Kak TpeyroJbHUK PA3HOCTOPOHHMUIL, TO y HEr0 BCe yIJibl pasHble. Tak Kak cyMMa
Tpex yriioB 180 rpaycos, TO ecjin ObI He HAIILIOCH YTJ1a, MeHbIero 60 rpaJiycoB, TO Bce YTJIbI
ObLI ObI X0Tsd OBbI 60 TPaJlycoB, TPU 9TOM TaK KaK OHU pa3jUdHble, TO CyMMa, IIPEBBICHIA
661 180 rpajrycoB. 3HAUNT, 00sI3aTEILHO HaliIeTcst yros, MeHbInuii 60 rpa/ycos.

B) [TepBbIil ipejMeT, JiexKaluil Ha CTOJIe Mbl MOYKEM BbIOpaTh 5 criocobamu, BTOPOii 4
criocobamn, Tpernit 3 crocobamu. Tax kak Tpoitku ABC, ACB, BCA, BAC, CBA, CAB
9TO OJMH U TOT »Ke HAabOp M3 3 MPeaMEeTOB, TO KaxKJyI CUTYyalllio Mbl mocunTain 6 pas,
UTOIO CIIOCOOOB: M = 10. YTBepxkenne HEBEPHO.

r) Her, ueBepno, y 1 poBHO 1 HATYpaJIbHBII JeTUTE .

1) Eciin packpbITh CKOOKH CIIpaBa, TO TOJIYYAeTCs BHIDAYKEHNE CJICBA, /1A, YTBEPKICHNE
BEPHO.

Omeem: a, 1.

BapuanT 2 3ajganus Ne2
OTMeTbTe BC€ BEPHbLIE yTBep}K,ZLeHI/IH 11 TOJIBKO HX.
a) Eciu cropotbl paBHOGEIPEHHOTO TPEYTOJbHIKA PABHBL b 1 9, TO ero mepumerp 00si-

3aTe/IbHO paBeH 23.
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6) B kaxkjioM pasHOCTOPOHHEM TPEYTroJIbHIKe HailiéTcst yros 6osibiine 60 rpaycos.

B) CyrectByer poro 10 crioco6oB BeIGpaTh 3 mpejMera U3 5, JeXKalliux Ha CTOJIE.

r) Kaxioe HATYpajbHOE YUCIIO JIJIUTCSA HA XOTsI Obl OJIHO TPOCTOE YHUCJIO.

1) s Beex @,y cupaseqso x° + y° = (x + y) (2t — 23y + 2%y* — 2y + y?)

Pewenue:

a) Her, meBepHo, y Tpeyro/ibHIKa co cTopoHaMu 5, 5 u 9, nepumerp pasen 19.

6) Tak Kak TpeyroJbHUK PA3HOCTOPOHHMUI, TO y HEro BCe yIJibl pasHble. Tak Kak cyMMa
Tpex yriioB 180 rpajycoB, TO ecjii ObI He HAILJIOCH yIuia, Oosbiiero 60 rpajycoB, TO Bce
yrJIbl ObLI ObI He OoJtbIie 60 rpa/ycoB, IIPU 9TOM TaK KakK OHU Pa3/IMdHbIe, TO CyMMa ObLIa
Obl MeHbIle 180 rpajiycoB. 3HAUNUT, 00sI3aTE/IbHO HaiijieTcs yroJ, 60/binmnii 60 rpaycos.

B) IlepBbiii mpejnver, JiexKaluii Ha CTOJIE Mbl MOXKEM BbIOpaTh 5 crocobamu, BTOpoil 4
cocobamu, Tperuit 3 cnocobamu. Tax kax tpoiiku ABC, ACB, BCA, BAC, CBA, CAB
9TO OJIMH U TOT Ke HAOOp n3 3 MPeaMEeTOB, TO KaXKJyI0 CUTYyalllio Mbl mocunTaan 6 pas,

5-4-3
UTOr0 CIIOCODOB: 5 = 10. VYTBepkKaeHne BepHO.

r) Her, HeBepho, 1 He jeuTest HI HA KAKOE TPOCTOE TUCIIO.

1) Eciin packpbITh CKOOKH B BBIDAYKEHUN CIIPABA 1 IIPUBECTU MOJ0OHBIE CIaraeMble, M0
JIy9daeTcsd BhIpayKeHue cjeBa. Y TBepXKIeHne BEPHO.

Omeem: 6, B, 1.

BapuanT 3 3aganuns Ne2

OrmeTbTe Bee BEpHbIE YTBEPKJIEHNsT U TOJILKO HX.

a) Eciu croponbr paBHOGEIPEHHOIO TpeyrosibHuKa pasabl 5 u 10, To ero nepumerp 00si-
3aTeJIbHO paBeH 25.

6) B kaxkjioM pasHOCTOpOHHEM TPEyroJibHUKe Hailjéres yroJl, pasabiii 60 rpajycam.

B) CymiectByer poBHO 11 c11ocoboB BbIOpaTh 3 mpeaMeTa 13 b, JeXKAIUX Ha CTOJIE.

r) Ecin marypaibHOe 9ncjo MMeeT POBHO J[BA PA3JINYHBIX HATYDATBHBIX JICJUTENIS, TO
9TO YNCJIO MPOCTOE.

) st Beex x,y crpaBeiinBo 28+ 8 = (x + y)($5 — oty + 23y — ayt + y5)
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Pewenue:

a) /la, BepHO, Tak KakK eCTh TOJHKO KoMOuHarnus cropor 5, 10 u 10 (TpeyroibHUK coO
croporamu 5, 5 u 10 He cyIIecTByeT m3-3a HEPABEHCTBA TPEYTOJbHIKA ).

6) He obszaresbio, nampumep tpeyrosibauk ¢ yriaamu 30, 45 u 105 rpajycos.

B) Ilepsbiii mpejnver, JiexKaluii Ha CTOJIE Mbl MOXKEM BbIOpaTh 5 crocobamu, BTOpoil 4
criocobamu, Tperuit 3 crocobamu. Tak kak Tpoiiku ABC, ACB, BCA, BAC, CBA, CAB
9TO OJIMH U TOT Ke HAOOp M3 3 MPeIMETOB, TO KaKJyI0 CUTYyalllio Mbl ocunTaan 6 pas,

5-4-3
uToro cnocoboB: ——— = 10. YTBep:KaeHnE BEPHO.

r) Jla, BepHO, 9TO OIpe/jieieHIe IPOCTOro YUC/IA.

1) Her, nesepro. Eciin packpbITh cripaBa CKOOKU U TIPUBECTH MOJ0OHBIE, JieBas 9acTh He
nosryauTced. Hampumep, yTBep:KaeHune He BBITOJHAETCA id £ = 1 ny = 2.

Omeem: a, B, T.
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3amanue Ne3. My3sen

Bapuant 1 zaganms Ne3

Bo Bpems KaHUKY/T 23 MIKOJbHUKA U3 1«A» BMeCTe ¢ KJIACCHBIM PYKOBOJIUTE/IEM CXOJIMIIN
B TpeTbsaKoBCKYIO rajsiepero, 19 mkogabHnKoB cxoiman B [lymkunckuit my3eit, 5 MKOJILHUKOB
nocetusin My3eit kocmonaBTuku. Kakoe HanMenbIiee KOJIMIECTBO MTKOJILHUKOB MOTJIO OBITD
B TAKOM KJIacce, €CJIM U3BECTHO, YTO KayKJIbIit MOT TIOCETUTH He OoJiee 2 My3eeB?

Pewenue:

3aMeTnM, UTO B KJacce He MOTJIO ObITh MEHbIIE 24 MTKOJbHUKOB: €C/Ii ObI OBLIO MaKCUMYM
23 MIKOJIbHUKA, TO OHU BCe JOJIZKHBI ObLIM ObI CXOAUTH B TperbsikKoBKy, Toraa 19 m3 Hux
JIOJIZKHDBI ObLi OB TToceTuTh [lymkuncknit my3eit 1 octaercs 4 MIKOJBHUKOB /IS TTOXO/IA
B Tperuii myseil. Tak kak B Myseili KOCMOHABTUKM CXOJIMJIO D, TO MUHUMYM 1 dUesioBeK
JIOJIZKEH OBbLIT CXOJIUTh BO Bce Tpu Myses. [Ipumep s 24 ydyenukoB B Kjacce: 1-23 wiyT B
TperbskoBky, 1-19 wiayT B [lymkuncknit my3zeit, 24 n 20-24 uayt B My3zeit Kocmonasrukmn.

Omeem: 24 yaeHuka.

Bapuant 2 zaganms Ne3

Bo Bpemst KaHUKYJI 25 MIKOJIBHUKOB 13 1«b» BMecTe ¢ KytacCHBIM PYyKOBOJIUTEIEM CXOJINJIN
B T'peTbsaKoBcKyIo rajepero, 16 MKoIbHUKOB cxomin B [Tymkuacknit myseit, 10 mkobH1I-
kOB noceTuyim Myseit kocmMonaBTukn. Kakoe nanMenbIliee KOJTUIECTBO MKOJBHUKOB MOTJIO
OBITH B TAKOM KJIACCE, €CJIM U3BECTHO, YTO KaXKIbIil MOl ITOCETUThL He DoJiee 2 My3eeB?

Pewenue:

3aMeTnM, UTO B KJIacce He MOTJIO ObITh MeHbIIEe 26 MTKOJTbHUKOB: €CJIi ObI OBLIO MaKCUMYM
25 MIKOJIbHUKA, TO OHU BCe JOJIZKHBI ObLIM ObI CXOJUTH B TperbsiKoBKy, Torjaa 16 m3 HUX
JIOJIZKHDBI ObLi OBl TToceTuTh [lymkuncknit my3eit 1 octaercsd 9 MKOJTLHUKOB /IS TTOXO/IA
B Tpetmit my3eil. Tak kak B My3eit KocmonaBTukm cxojuao 10, To munnmym 1 gemoBek
JIOJIZKEH OBLIT CXOJIUTH BO Bce Tpu Myzes. [Ipumep s 26 yuenukoB B Kjacce: 1-25 WiayT B
TperbsikoBKy, 1-16 wiyT B [lymkuncknit myseit, 26 n 17-26 ujayt B My3zeit Kocmonasruku.

Omeem: 26 ydeHnKa.
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Bapuant 3 zaganus N3

Bo Bpems kanuky.1 24 mkoJsibHuKa n3 1«B» BMecTe ¢ KJ1acCHbIM PyKOBOJIUTEIEM CXOININ B
TpeTbaKoBCKYyIO Tajepero, 15 MKoJIbHUKOB cxomtn B [Iymkuackuit myseit, 10 MKoJILHUKOB
noceruin My3eit KocMoHaBTHKE. Kakoe HanmMeHbIlee KOJIMIECTBO MIKOJIbHUKOB MOTJIO ObITh
B TAKOM KJIacce, €CJIM U3BECTHO, YTO KayK/IbIil MOT' MOCETUTH He Dojiee 2 My3eeB?

Pewenue:

3aMeTnM, UTO B KJIacce He MOTJIO OBITH MEHbBIIE 25 MTKOJILHUKOB: €C/IN ObI OBLIO MaKCUMYM
24 MIKOJIbHUKA, TO OHU BCE JOJIZKHBI ObLIM Obl CXOJUTHb B TpeTbsiKOBKY, Torjaa 15 u3 HUX
JIOJIZKHBI ObLIN ObI 1moceTuTh [lymkunckuit Mmyseit 1 ocraercsd 9 MKOJIBLHUKOB JIJIs TOXO/IA
B Tpetmit my3eil. Tak kak B Myseit KocmonasTuknu cxojmao 10, To munnmym 1 gemoBek
JIOJIZKEH OBbLIT CXOJUTh BO Bce Tpu Myses. IIpumep g 25 ydyenukoB B Kjacce: 1-24 wiayT B
Tperbsakosky, 1-15 uayTt B [lymkunckuit myseit, 25 n 16-25 uxyt B My3zeit KocmonasTuku.

Omeem: 25 yIeHNKOB.
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Samanue Ne4. YcraHOBUTE COOTBETCTBUIE

BapuanT 1 3ajganus N4

3a KpPYyTIJIbIM CTOJIOM CHJE/IH YeThIpe JIeBYIIKN (y KazKJI0il cBOE M U CBOIl YHUKAJIbHBII
nBeT BoJioc). Poikast cusiesnia vanporus Upsl, psitom ¢ 610 1mHKO#. Pycast cuesa psijiom ¢
Anénoit. Coceqku O — JIusa u 6proreTka. YcTaHOBUTE COOTBETCTBIE MEYK/IY JIEBYIIKAMI

1 IBE€TOM BOJIOC.

a) Poikast 1) Upa
0) Bromnnuka 2) O
B) Pycas 3) Anéna
r) Bpronerka 4) Jluza
Pewerue:

Bamerum, aro VMpa He MOxKeT ObIThH pblzKeil 1 OJIOHJANHKON. 3HAYNT, OHA - Wi OPIOHETKA,
uin pycas. Ecim Upa — Opronerka, To FOus cujena mexy Opronerkoit Mpoit u pbikeit
JIn30it, HO TorIa pycasi He MOYKET CHUJIeTh psijioM ¢ AJjieHoit — nporuBopeune. 3uadnt, Mpa
— pycasi, Torjga OpooHeTka obsi3arebHo Asera (He mMoxker ObiTh FOus m JIumsa, Tak Kak
FOns cumnr psimom ¢ Opronerkoit n Jlusoit), Torma Hanporus Upbl obsi3aTebHO cHjesa
FOns (psytom ¢ FOuseit cupur Jlusa n 6pronerka Astena), saaant, KOst — peivkas n JInsa —
OJIOH IUHKA.

Omeem: Upa — pycas, FOnst — pookas, JIuza — osonanka, Ajera — OproHeTKa.

BapuanT 2 3a1anus1 N4

Tpu npyra — JIluma, Boa u Irops — IperojatoT reoMeTpuio, KOMOMHATOPUKY U TEOPUIO
qnces B mkosiax Cankr-Ilerepoypra, OpJiia u Benrpaga. JIuma padboraer He B Opite, Bopa —
ne B Cankr-Ilerepbypre, nmerepOyprKery MpenoiaeT TEOPUIO YHcesI, OPJIOBEI — He KOMOUHa~
Topuky, BoBa — He reomerputo. Kakoii mpejMeT mperojaer KayK bl u3 Hux! (YCTaHOBUTE

COOTBETCTBHE)
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a) duma 1) komOIHATOPIKA,
0) Boga 2) reomeTpust

B) Uropn 3) Teopus dnces
Pewenue:

[TocmoTpum Ha To, uTo mpenojaer Bosa: on He 3 Cankr-lIlerepOypra, 3Ha4UT OH IIpe-
[I0JIaeT He TEeOPUIO UUCe]I, TAKKe OH He IIPelojaeT NreOMeTPHIO, 3HAYUT, OH IIPEIogaeT KOM-
ounaTopuky. 3amerum, 4rTo OpJoBer; IpernojgaeT He KOMOMHATOPUKY, 3HAUNT, BoBa He 3
Cankt-IlerepOypra u #He u3 OpJia, To ectb u3 benarpana. Tak xkak [uma paboraer He B
OpJie, 3nauuT, o n3 Cankt-Ilerepbypra n npenojaer Teopuio dnces. Ocraercs Nropnb ns
OpJia, KOTOPBIil IIPErogaeT reoMeTpPHIo.

Omeem. Boa — koMmbunaropuky, Iuma — Teoputo uuces, Mropb — reomeTpuio.

Bapuant 3 zaganus N4

Tpu npyra — JIuma, Boa u rops — 1pernojaioT reoMmeTpuio, KOMOMHATOPUKY U TEOPUTO
gucest B mkojax Cankr-Ilerepbypra, Opia n Benrpaga. Iuma pabortaer ne B OpJte, BoBa —
He B CankT-IleTepOypre, nerepOypKelr MperojiacT TEOPUIo YUCEs, OPJIOBEI, — He KOMOMHA-

TopuKy, BoBa — He reomerpuio. B kakoM ropojie mpernojiaer Kaxkaplit n3 #Hux? (YcranoBure

COOTBETCTBHE)
a) dnma 1) Benrpan
0) Bosa 2) Opéur
B) Uropn 3) Cankt-Ilerepbypr
Pewerue:

[TocmoTpum Ha TO, uTo Hpenojgaer Bosa: on ne 3 Cankr-lIlerepOypra, 3HaduT oH mpe-
0JIaeT He TEOPUIO YNCEsI, TaK»Ke OH He IPerojgaeT reOMeTPUI0, 3HAYNT, OH IPEIOoIacT KOM-
ounaTopuky. 3amernm, 4To OpJoBel IpernojaeT He KOMOMHATOPUKY, 3HAaUnNT, BoBa He u3
Cankt-Ilerepbypra u He u3 OpJia, To ectb u3 benrpana. Tak kak /Iuma paboraer He B

© A O

olympmo.ru @olymp_mo @




B3J1ET

OBPA30BATE/NbHbIA
LEHTP

BcOll 2020-2021, I3 Moc06m, MaTeMaTwra, 8 KI

OpuJte, 3naunT, o u3 Cankr-Ilerepbypra u npenojaer Teoputo unces. Ocraerca Urops us
OpJia, KOTOPBIil IIPEroiaeT reoOMeTpPUIo.

Omeem. Bosa u3 Benrpaza, duma nz Cankr-Ilerepoypra, Urops u3 Opuia.
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3agaame Neb. JIummassa nudpa

Bapuant 1 3ajganmsa Neb

Hara, niepenucbiBas TPEX3HATHOE YHUCJIO C JIOCKU, COBEPIIN/IA OIMMNOKY U MEXK/Iy MepBOil
n BTOpoil nudpoit Buucasa jumuoio mudpy N. B utore ona mosyuniia deTbpéx3nadHoe
YUCJI0, KOTOpoe O0JIbIlle n3HavaJIbHOro Tpéx3snadnoro B 11 pas. V3Bectno, 4To mepBoHa-
JaJibHOEe TPEX3HaYHOe uncyo He jenuiaoch Ha 100. Ecim N=3, maiinure nepBoHavaabHOe
TpEX3HAUHOE 9nc/i0. B orBeT BrmimTe j11060€ 01HO (POBHO OJTHO) MOJIXOJISIIIEE 0T YCIOBUE
TPEX3HAYHOE YUCJIO.

Pewenue:

IIycThb nepBoHaYAIbHOE YHCI0 6bLIO abe, Torma HoBoe Yncio oyner a3bc. Batmiiem yeio-
Bue: (c+10b+100a)-11 = 1000a+300+10b+ ¢, orkya nosydaem, aro 10c¢+100b+100a =
300. IIpaBasg vactb genutcd Haregao Ha 100, 3Ha9uT JeBasg JacTh JgeanTced Haresao Ha 100,
otkyga ¢ = 0 (exmrcTBeHHAsT TNdPA, KOTOpas JejuTcsa Haresno Ha 10), Torja, COKpaTus,
nosydaeM, 4to a + b = 3. Ilo yciioBuio 1nc/io He HOJIKHO JeuThcs Hateso Ha 100, sHaguT
noJtygaeM, 9to noaxoaar dncia 210 (a =2,0=1) u 120 (a = 1,b = 2).

Omeem. moboe n3 unces 120, 210.

Bapunant 2 zaganus Neb

Hara, mepernucbiBas TpEX3HaATHOE YHUCJIO C JIOCKU, COBEPIIN/IA OIMNOKY U MEXK/Iy 1epBOil
u Bropoit nudpoii Buucasa JjuiHiow mudpy N. B urore ona mosydumia 9eThbIpEX3HATHOE
YUCJI0, KOTOpoe O0JIbIlle M3HaYaIbHOrO Tpéx3HadHoro B 11 pas. M3BecTHO, YTO TIEpBOHA-
JaJbHOe TpEéx3HadHoe uncjao He Jeguiaoch Ha 100. Ecam N=5, naligure mepBoHadaIbHOE
Tpéx3HAUHOE Ync/10. B orBeT BrmimmTe j1t060€ 0HO (POBHO OJTHO) MOJIXOJISIIIEE O/ YCIOBUE
TPEX3HAYHOE YHUCJIO.

Pewenue:

IIycThb nepBoHAYAIbLHOE YHCIIO GBLIO abe, TOrTa HOBOE Ynciio Oyner abbc. Balmiiem yeio-
Bre: (¢+10b+100a)-11 = 1000a+500+ 10b+ ¢, otkyaa nosydaem, aro 10c¢+100b+100a =

500. IIpaBas yactb genurced Hameao Ha 100, 3HaYUT JeBas JacThb JeanTcd Haresao Ha 100,
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otkyga ¢ = 0 (exumncTBeHHAsT TMdPA, KOTOpas JeJuTcs Haresno Ha 10), Torja, cCOKpaTus,
nojydaeM, 9To a + b = 5. Ilo yciaoBuio uncio He HOJKHO JeJnThced Hareao Ha 100, 3HaguT
noJiydaeM, 4to moaxoaar dncia 410 (a = 4,b = 1), 320(a = 3,b = 2), 230(a = 2,0 =3) u
140 (a =1,b=4).

Omeem: moboe n3 ancest 140, 230, 320, 410.

Bapuant 3 zaganms NS

ama, rmepenuchbiBas TpeX3HaYHOE YNCJIO C JIOCKHU, COBEPIIIIA OIMMOKY W MEXKTy IepBOil
n BTOPOIT 1ndpoit Brmcasa jumHow nudpy N. B ntore ona noydunsia 4eTbpExX3HATHOE
YUCJI0, KOTOpoe O0JIbIlle M3HAaYaIbHOrO Tpéx3HadHoro B 11 pas. V3BecTHO, 4TO 1epBOHA-
JaJbHOe TpEX3HauHoe uncio He jenuiaoch Ha 100. Ecin N=4, naiiinrte nepBonavdaabHOe
TpEx3HaUHOe Ync/io. B orBeT BrmimTe J1t060€e 01HO (POBHO OJTHO) MOJIXOJISIIIEE TOJT YCIOBHE
TPEX3HAYHOE YUCJIO.

Pewenrue:

[TycTh HepBoHAYAIbHOE YNCIO 6BLIO abe, Torna HoBoe uncio oyaer adbc. Bamumem yco-
sue: (c+100+100a)-11 = 1000a+400+10b+ ¢, orkyna nosydaem, uro 10c+ 1000+ 100a =
400. IIpaBas vacTh gesmres Hareno Ha 100, 3HAUUT JieBas dacTh JeauTcs Haneso Ha 100,
orkyga ¢ = 0 (exuncTBeHHAsT UdPa, KOTOpas JeJuTcs Hatesno Ha 10), Torja, COKpaTus,
nosydaeM, 91o a + b = 4. Ilo ycioBuio unciio He JI0JIKHO Je/InThcd Hates1o Ha 100, 3HauuT
noJrydaeM, 1to nogaxoaar dncaa 310 (a = 3,0 = 1), 220 (a = 2,b=2) u 130 (a = 1,b = 3).

Omeem. moboe m3 dnces 130, 220, 310.
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3ananue Ne6. TpeyroabHuK

Bapuant 1 zaganms NG

Ha ocnoBanun AC pasuobeapennoro tpeyronbinka ABC ormedena Touka [ Tak, 4To
AD = AB. B tpeyrosbauke nposesin ouccekrpucy AL (touka L jexur zHa orpeske BC').
Haiinnre rpajycuyio mepy yria ZBCA, ectu DL = DC'. OtBer jaiiTe B rpajycax.

Pewenue:

B

Ilycte /BAL = /DAL = «, torna ZBCA = 2a, tak kak ABC - paBHOOe1peH-
ueiil TpeyrosbauK. C jpyroit cropousl, ZDLC = 2a, tak kak DC'L - paBHOOeIpeHHbI
tpeyroibaunk. ANALD = AALB no jgBym croponam u yriay mexay wnmu (AL - 06-
masi, AD = AB mno ycnosuio u ZLAB = ZLAD, tak kak AL - 6uccektpuca), Toria
LALB = ZALD = $(180° — ZDLC) = 90° — «, orkyna nosydaem, uto ZB = 90° no
cymme yriioB Tpeyronabinka ABL. /C = /BAC = %(180O — /B) = 45°.

Omeem. /BCA = 45°.

Bapuant 2 3ajgannsg NeG

Ha ocnoBanun AC' paaobeapernoro tpeyroibinka ABC ormeuena Touka [ Tax, 9T0
AD = AB. B tpeyrosibauke nposenn ouccekrpucy AL (touka L yexxut wa orpeske BC').
Haiinnre rpagycuyio mepy yria ZBCA, ecim DC' = CL. OtBer jaiite B rpajycax.
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Pewenue:

A

Ilycte L/BAL = ZDAL = «, torna ZBCA = 2a, tak kak ABC' - paBHOOeIpeHHbI
TpeyrojibuK. Tak kak DC'L - paBHoOeapenHblit Tpeyroibiuuk, To ZDLC = ZLDC =
%(180O —2a) = 90° — a. AALD = ANALB 1o aBym croponam u yriry Mexkiy Humu (AL
- obmasi, AD = AB 1o ycnosuio u LLAB = ZLAD, tak xak AL - 6uccektpuca), Torjia
/ALB = ZALD = %(180o — /ZDLC) = 45° + %a. Torjia 110 cymMMe yIJIOB TPEyroJbLHUKA,
ABC nonyuaem, uro /B = 180° — 4« a 110 cymme yriioB Tpeyrojbunka ABL moydaem,

yro /B = 180° — 45° — %oz. I[IpupasHuBaeM u nosydaeM, uato 45° = 2, oTkyma o = 18°

2
LACB = 36°.
Omeem.: 36°.
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3agaame Ne7. /lopora B IIKOJIy

Bapuant 1 zaganms N7

B nonegenbunk Bostojst 1mesr u3 jjomMa B IIKOJIY € IOCTOSTHHON CKOPOCTbio. Bo BTOpHUK
OH IIeJI C TAKOM K€ CKOPOCTHIO, HO Ha cepeJinHe IIyTH Y Hero cjydmiach Oeja: moppaJjach
JIIMKa, Ha, 1opTdesie U pacchlnajuch Bce YIEOHUKH. O MUHYT OH coOMpaJl YIeOHUKM, U
I10cJIe 9TOro 1ModexKaJjl B IIKOJIY CO CKOPOCTBIO, B JIBa pasa 0oJiblle npeabiayieii. CKoJIbKO
BpeMeHU 3aHsijia Jjopora y Bosioan B 11oHejeIbHUK, €CJIN BO BTOPHUK OH IIOTPATUJI Ha JIOPOTY
CTOJIBKO K€ BpeMeHHU ¢ ydeToM 3ajiepykku! OTBer 3amuiimre B MUHYTaX (yKayKUTe TOJbKO
YUCJI0 MEHYT, TP HEOOXOIMMOCTH OKPYIVIUTE JIO COTHIX U 3AIIUIINTE KOHEUHYIO JeCATUIHYIO
TPOOB ).

Pewenue:

[Iycts S — paccrosinne Mexk 1y 1ikoJioit u gjomoMm Bostogu. ITycTh v — ckopocTh, ¢ KOTOPOIi
OH IIIeJI B MOHEIeJIbHUK 13 JIOMa B IIKOJIY, TOIJIa Ha BECh IIYTh OH 3aTPAaTI BPEMsI paBHOE
%. Bo BTOpHUK I€pBYIO ITOJIOBUHY IIYTH OH IIEJ C TOI 2Ke CKOPOCTBIO, ITO3TOMY BpeMsI,
IOTPAvYEeHHOE Ha 3TOT IIyTh PABHO % Bropyro 10JIOBUHY TIyTH OH 10OEXKAJ CO CKOPOCTHIO
20, TIOTOMY BpeMsi, KOTOPOE OH IOTPATUJ Ha BTOPYIO IOJIOBUHY ITYTH PABHO %. Taxk kak
1 BO BTOPHUK, U B IIOHEJICJIbHUK, BPEMsI, IIOTpaYeHHOE Ha JOPOI'Yy OJIMHAKOBOE, TO MOJIYIUM

S

.S 5 45 R S _
ypaBHeHHe: = = 2 + & + 5 o = 5, OTKy/ja nojayvaem, 4to = = 20.

Omeem: 20 MuHYT 3aHs/1a gopora y Boogn B MoHe e/ IbHUK.

Bapuant 2 zaganus N7

B nonenessnnk Bosomsd men m3 1oMa B IMIKOJY € MOCTOSHHOI CKOpPOCTHIO. Bo BTOpHUK
OH TIIeJI C TaKOl »Ke CKOPOCTbHIO, HO, KOIJIa JIO IKOJIbl OCTABAJIOCH TPETh BCEI'O PACCTOSHMUS,
y Hero cjaydmiach Oeja: mopBaJiach JsIMKa Ha MOpTdese U pacChllajich Bee YIeOHUKU.
MUHYT OH cOOMpaJ yIeOHUKHN W TOC/Ie 9TOro ModexKas B KOy CO CKOPOCTBIO, B JIBa pa3a
6ostbiie nipejiblyineit. CKoJIbKO BpeMeHu 3aHsijia Jopora y BoJsiojn B HOHEEIbHUK, eC/in

BO BTOPHHUK OH IIOTPATU/I Ha JOPOIYy CTOJIBKO K€ BPEMeHH ¢ ydeToM 3ajep:xKku! OTeer
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3allUITe B MUHYTaX (yKaXKUTe TOJBKO YUCJI0 MUHYT, PH HEOOXOJAUMOCTH OKPYTJIUTE JI0
COTBIX U 3alUIIINTe KOHEUHYIO JEeCITUIHYTO JIPOOB ).

Pewenue:

[Iycts S — paccrosinne Mexk 1y 1ikoJioit u gjomoM Bostogu. ITycTh v — ckopocTh, ¢ KOTOPOIi
OH IIIeJI B IIOHEJIEJIbHUK U3 JIOMa B IIKOJIY, TOIJa Ha BECh IIyTh OH 3aTpPaTU/l BpeMsl paBHOE
%. Bo BTOpHUK mepBBIE JiBE TPETU IIyTH OH IIEJ C TOH YK€ CKOPOCTHIO, MOITOMY BpEMH,
noTpadeHnoe Ha 9TOT MIyTh paBHO 2—5. OcraBIiyiocst TpeTh IyTH OH IT00eKaJsl cO CKOpOCTbIO
20, TI03TOMY BpeMs, KOTOpOoe OH MOTPATHJI Ha BTOPYIO TMOJOBUHY IIYTH paBHo . Taxk xak
1 BO BTOPHUK, 1 B HOHe,ZLeJIbHI/IK BpeMsl, TIOTpadeHHoe Ha zxopory OJIMTHAKOBOE, TO nonquM

S

ypaBHeHHe: = = + GU +52 & = 9, OTKya nosydaem, 9ro = = 30,

Omeem: 30 MunyT 3aHs1a Jopora y Bojoan B moHeIeIbHUK.

Bapuant 3 3ajgannsg Ne7

B nonenensnnk Bosong mien m3 goMa B IIKOJIY € MOCTOSHHOI CKOpOCThIO. Bo BTOpHUK
OH TIIeJT ¢ TAaKOI ¥Ke CKOPOCTHIO, HO, KOTJIa OH OTOIIE OT JIOMa Ha TPETh BCETO PACCTOSTHNS,
y HEro cjydmiach Oejia: mopBajgach JaMKa Ha MopTdesie u pacchllaIiuch Bce YIeOHUKN. D
MUHYT OH cOOMpaJ y9eOHUKHN W TOC/Ie 9TOro ModexKkas B MIKOJY CO CKOPOCTBIO, B JIBa pa3a
6osbie npejplyineit. CKoJIbKO BpeMeHH 3aHsijia Jopora y BoJsiogn B HOHEIEbHUK, eC/in
BO BTOPHHUK OH IIOTPATHJI Ha JOPOTY CTOJBKO K€ BpeMeHU ¢ ydeToMm 3ajiepKku! Orser
3aluinTe B MUHYTaX (YKayKUTe TOJBKO UHCI0 MUHYT, IPU HEOOXOAUMOCTH OKPYTJIUTE JI0
COTBIX W 3AIUIIITE KOHETHYIO JeCITHIHYIO IPOOB ).

Pewenrue:

[lycts S — paccrosinne mexxkty mKoJoit u gomom Bosomu. Ilycth v — ckopocTb, ¢ Ko-
TOPOIi OH IIeJI B IOHEJEeJIbHUK U3 JIOMa B IIKOJY, TOI'JIa HA BECh IIYTh OH 3aTPaTUI BpeMsi
paBHoe . Bo BTOpHUK 11EPBYIO TpeTb IIyTU OH IIIeJI C TOH »Ke CKOPOCTBIO, IT03TOMY BpeMsl,

[IOTpavYeHHOE Ha ITOT MYTh paBHo . OcraBiinecs JBe TpeTu IyTH OH MODEXKAJ CO CKOPO-

25 _ S
CTbIO 20, TIO9TOMY BPeMsl, KOTOPOe OH HOTpaTI/IJI Ha BTOPYIO [OJIOBUHY IIYTH PABHO 22 = 2.
Taxk KaK 1 BO BTOPHUK, 1 B HOHe;LeﬂbHMK BpeMsl, IOTpadeHHoe Ha gopory O/INHAKOBOE, TO
[OJIYYUM ypaBHEHUE: % —|— 3U +5 2 3, = O, OTKy/la [oJiydaeM, 9ro = = 15.

Omeem: 15 MUHYT 3aHsIa jgopora y Bosojan B oHe e bHIK.
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3agaame Ne8. JIuneiinbie pyHKITAN

Bapuant 1 3ajganmsa Ne§

Ha koop/iuHATHON MJIOCKOCTH N300paykeHbl ITpaduKl 9eThIpEX JUHEHHbIX (DYHKIUT, co-
JIEPZKAIUX CTOPOHBI HEKOTOPOH MPAMOYTOJILHON Tpalernuu: MpsMble @ U ¢ TapaJuleTbHbl,
npsAMble b 1 ¢ NEePHeHIUKYJISIPHBL U 00€e MPOXOJAT Yepe3 HAaya 0 KOOPJAMHAT, IpsMble d 1 a
nepecekaroTcsd Ha ocu Oy, npsgMble ¢ U d epeceKkaloTcst B IEePBOil YeTBEPTHU, IpsMble a 1 b

IIepecekaloTcsl BO BTOpoil deTBepTH, psiMas d mapaJuienbia ocu Ox.

Jhy

CooTHecnTe KazKIyio U3 IPsIMbIX a, ¢ 1 d ¢ (byHKIeil, rpadIKoOM KOTOPOil OHA SIBJISIETCS

(0 #£0):

a)y =2z 1)a
0)y==6 2) ¢
B)y=2x+9¢ 3)d

Haiture 3nadenue mapamerpa 0 U 3alUdlINTe YpaBHeHNE PYHKINN, I'PpaUKOM KOTOPOil
CJIY2KUT TipsiMast b.

Pewenue:

Samernm, 9To rpaduk JuHelHo# GyHKINN, 0003HAUEHHBIN ¢ MIPOXOIUT Yepe3 HAIaAJI0 KO-
Op/INHAT W UMEET TIOJIOYKUTEIHHBIN YTJIOBOH KO DUIUEHT, TTOITOMY 9TO (PYHKINA Y = 2.
['paduk pyHKIMU, 0003HaYEHHBII d TOCTOSTHEH IPU Beex X, 1modTomy 310 y = 6. ['paduk,
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0003HAYEHHBII a, apasuieseH rpaduKky ¢, OTKy/JIa MbI OJydaeM, 9To 3T0 Yy = 22 + . Mbr
3HaeM, 9T0 rpadukn ¢ u d nepecekaroTcs Ha OCH opAuHaT, TO ecTh B Touke (0;6), OTKy-
JIa MbI moJsiydaeM, 9to 6 = 2-0+ 0 u 0 = 6. YcaoBue nepneHInKy/JIsipHOCTH IpauKoB
JUHEHHBIX (PYHKIMHA BBINISIUT KaK TO, YTO MPOU3BEJCHUE UX YTJIOBBIX KOI(MDMUIINEHTOB
paBHO -1, OTKY/Ia MbI TIOJIyYaeM, YTO yIyIoBo# KoadduimenT rpacduka dyukiuu b 31o -0,5.
Tax xkak rpadguk yHKIUN b MPpOXOAUT Uepe3 HadaJ 0 KOOpJAuHaT, To ero Buj y = —0,5x
(cBOGOIHBIH KOaunment paset 0).
Omeem:a—2,6—-3,B—1,0 =6,y =—0,5zx.

Bapuant 2 zaganms Ne§

Ha koopauHaTHOI TIJIOCKOCTH M300parkeHbl I'PadUKN YeThIPEX JMHENHBIX (DYHKIUM, CO-
JlepKaIIimX CTOPOHBI HEKOTOPOH MPsIMOYTOJBHOM Tpalelui: IpsaMble ¢ U ¢ TTapaJie/IbHbI,
npsAMbIe b 1 ¢ IePIEHUKYISIPHBI 1 00€ MPOXOJIAT Yepe3 Havda 0 KOOPJANHAT, MpsiMble d U a
nepecekaroTcesd Ha ocu Oy, MpsMble ¢ U d 1IepeceKalTCs B IePBON YeTBEPTH, IpsiMble a 1 b

IIepeceKaroTCsl BO BTOPOIl deTBepTH, npsiMast d napaJsuiesibHa ocu O,

le

b e

CooTHecuTe KazkJ1yto U3 IpsMbIX a, ¢ 1 d ¢ PYHKIUE, rpaduKoM KOTOPOIi OHa, SIBJISIETCA

(v # 0):

a)y=uax 1)a
0)y=3 2) ¢
B)y=1x+" ) d
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Haiiiure 3Hadenune napaMerpa -y u 3alldIINTe YpaBHeHHE (DYHKINK, IPadUKOM KOTOPOI
CJIY2KAT TIpsiMast b.

Pewenrue:

3ameTnum, 9To rpaduk JiMmHelHo# (QyHKIUN, 0003HAUYEHHBIN ¢ MPOXOJUT Yepe3 HadaJlo
KOOP/IMHAT U UMEET TOJIOKUTEIBHBIN YII0BOI KO MDUIUEHT, TOITOMY 9TO (DYHKIHIA i = X.
['pacdbux dyskIum, 0do3HaYeHHbI d IIOCTOSIHEH IIPU BCeX T, MO3TOMY 3T0 iy = 3. ['paduk,
0bo3HAUEHHBI a, napaJiieseH rpaduky ¢, OTKyda Mbl IIOJydaeM, 9TO 9T0 Y = T + 7.

Mpbr 3HaeM, aTo rpaduKkn a n d MepeceKalTest Ha OCH OPJUHAT, TO ecTh B Touke (0;3),
OTKY/Jla MBI 11oJiy4daeM, 910 3 = 0+ v un v = 3.

YeisioBre TepHeHINKYJIAPHOCTH I'PAUKOB JIMHEHHBIX (DYHKIINI BBINVISIUT KaK TO, 9TO
IIPOU3BEJIeHNE UX YIJIOBBIX KO (MUIMEHTOB PaBHO -1, OTKYyga MbI IOJIyJaeM, YTO yIJIOBOI
ko dunmenT rpaduka yakiun b 3o -1. Tak Kax rpacduk GyHKIUN b IPOXOIUT depes
HavYaJI0 KOOPJMHAT, TO ero Buj y = —x (cBoOOHBIIH Koahdurment pasen 0).

Omeem:a—2,6-3,B-1;v=3,y=—u.

Bapunant 3 3aganns Ne§

Ha koopnHATHON MJIOCKOCTU N300paykeHbl TpadUKN 9eThIPEX JTUHEHHBIX (DYHKIUIT, co-
JdepzKalllnX CTOPOHDI HeKOTOpOﬁ HpHMoyFOﬂbHOﬁ Tpallequu: IIpgAMbIE€ a U C IlapaJljleJIbHBI,
npsgMble b 1 ¢ epHeHIuKYJIApHBI 1 00€e MTPOXOJAT Yepe3 HadaI0 KOOP/IMHAT, MpsiMble d 1 a
nepecekatoTcsd Ha ocu Oy, NMpsiMble ¢ U d NIEPeceKaroTcsl B ePBOil YeTBEPTH, MpsiMble @ U b

[IepeceKaloTCs BO BTOPOIl deTBepTH, npsiMasi d napaJuiesbaa ocu Ox.
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CooTHecnTe KaxK/Iyio U3 HpsIMbIX a, ¢ 1 d ¢ byHKImeil, rpadIKoM KOTOPOi OHa SIBJISIETCS

(1 # 0):

a)y =4z 1)a
0)y=9 2) c
B) Yy =4x + i 3)d

Haitmure 3nadenne napaMerpa (i U 3allANINTe ypaBHeHNe (PYHKINH, IPa(dUKOM KOTOPOil
CJIY2KUT TIpsiMast b.

Pewenue:

SameTum, 9To rpaduk JnHelHo#i GyHKIN, 0003HAYEHHDIN ¢ IPOXOUT Yepe3 HAdaJI0 KO-
OpJINHAT U UMEET MOJOKUTETbHDBIN YTJIOBOH KO(DMUINEHT, TO3TOMY 3TO0 PYHKIHNA y = 4.
['paduk pynkImu, odbo3HaYeHHBII d TOCTOSHEH IPU BeexX X, 1modToMy 310 y = 9. ['paduk,
0003HaYEHHBIH @, MapaJjieseH rpaduKy ¢, OTKY/la MbI TOJIydaeM, 9To 310 y = 4x + L.

Mpr 3HaeM, 910 rpaduKkn a n d MepeceKalTest Ha OCH OPJUHAT, TO ecTh B Touke (0;9),
OTKYyJla MBI TTojiydaeM, 910 9 =4 -0+ pu pu = 9.

YeoBue MepHneHIuKyISIpHOCTH TpapUKOB JTUHEHHBIX (DYHKIII BLINIAANT KaK TO, UTO
pOM3BeJieHne UX YIJIOBBIX KOIMDPUIIMEHTOB paBHO -1, OTKY/JIa MBI TIOJIyIaeM, YTO YTJIOBOI
ko dunmenT rpaduxa dyuknun b 3o -0,25. Tak kak rpaduk QyHKIIT b IPOXOIUT Yepes

HavasI0 KoopauHat, To ero Buj y = —0, 25z (cBoboabiil kKo durment pasen 0).
Omeem:a—2,6-3,B— 1, u=9,y=—0,25z.
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