Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil dran 2022 /23 yuebuoro roga st 10 kiacca

3agaya 1.

{\/45—\/@— \/ 45 + V2023 ,

rje [t] — 910 mesas gacTh yncaa t (T.e. HAKOOJIbIIIEE TIeJI0e YHCII0, He MPEeBOCXOoIdIee t.)
OrBerT: -10
Pemenne. O6osnaunm

B-1 Boruucanre

t:¢45_m_¢45+m.

Tak kak t2 = 90 — 2v/452 — 2023 = 90 — 24/2025 — 2023 = 90 — 2v/2, u upu 3tom ¢t < 0, 3HAYUT
t = —v/90 — 2¢/2. ockombky 81 < 90 — 2¢/2 < 100, To —10 < t < —9, u [t] = —10.
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3agaga 2.
B-1 IIpu kakoM HamMeHBIIIEM 110 MOJIYJ/II0 3HAUEHUH IapaMeTpa « ypaBHEHUe

1234 sin?° <a: — %) — 789 cos? <0z:r — Z) = 2023

HMeeT pellleHne Ha OTpeske [—m; 7|7

OtrBet: —0,9

Pentenne. Tak kak CHHYC M KOCHHYC 110 MOJYJIIO He TpeBocxomdaT 1, a 1234 + 789 = 2023,
pelenneM ypaBHEHHS MOXKET OBITh TOJBKO TAKON X, IMPW KOTOPOM BXOJIAINNE B YpaBHEHUE CUHYC
U KOCHHYC DaBHBI cooTBeTcTBeHHO +1 (mpm Bo3Bemennu B 20-10 cremnenb gact 1) u —1 (TakuMm ke
OCTAaHEeTCs TPU BO3BEJIEHUN B 23-10 cTereHb). OTCro/ia HAXOATCsI TOC/IeI0BATEIBHOCTH BO3MOKHBIX
SHAYEHUN Jyist & U Jisd o (oM. TabJImIly HUKe JJIs PA3IMIHbIX BADUAHTOB).

OTH 3HAYEHHS BKJIIOYAIOT B ceOs MeJI0UNC/IEHHBIE TapaMeTphl kK U N, IpUIeM yCaoBue —7m < T <
T IPUBOJUT K OTPAHUYEHHMIO HA BO3MOXKHBIE IleJIble 3HAUYeHHd IapameTpa k. [y Bcex BapmaHTOB
OKa3bIBAETCsI, UTO kK MOKeT ObITh paBHbIM Jinb60 —1, jibo 0.

Yro0bI TOJIyIeHHBIE JUIA r U & 3HAYEHUS MOIVIM JIOCTHIaThCA MPU OJIHOM U TOM Ke T, HaJo,
9TOOBI UX OTHOIIIEHHE COBIAIANIO ¢ . Takum obpa3om, Hallle YpaBHEHUE UMEEeT PellieHne Ha OTPe3Ke
[—7; ], KOoryia (v peIcTaBUMO B BUjie Jpobu U3 TabJuiibl, B KoTopoil k pasro —1 wim 0, a n — Jiro6oe
11eJIOe YHUCJIO.

sin?’ cos? x azx « min || mpu o = . ..
s s o ST 15 + 24n -9
B | (o= 2) [ (o= T) | k| P | B2 [ 0
)\ e T T T Ty 12k 10

Yro0bI HallTH TaKyio JIpOOb ¢ HAUMEHBIIUM MOJIYJIEM, BbIOEPEM 1, MUHUMUBUPYIOIIEE MOJIY/Ib THC-
qaresist, (JIJIg IPUBEJIEHHBIX ducauTeseit 3ro 0w —1), a Takke JlonycrumMoe k, MaKCUMHU3UPYIOIIEe
MOJLY/Ib 3HaMEHAaTe/Id.
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3agaga 3.

B-1 B rpeyrosibauke ABC pjunbt ctopon AB = 84, AC = 98. Touka O — neHTp OKPY2KHOCTH,
omcanHol okojio Tpeyronbanka ABC. [lpsavas BD, nepuenaukyaspHas rnpsmoit AQ, nepecekaer
cropony AC' B Touke D. Haitaure C'D.

OrtBer: 26

Pemnienne.
O6oznaunm: gmuna AB = ¢, gyuaa AC = b.

T AE AB
A =—=A FA: —— =""uo AE - AF = .
/ABE 2:> BFE nonoben B 1B AF<:> E c
T AE  AC AE - AF &
2 2 2
CD:AC—AD:b—%:b bc

b2—02

OrtBer: .




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BaksrounresbHbiil dran 2022 /23 yuebuoro roga st 10 kiacca

3agaya 4.

B-1 Ilnogern perm neperibliTh peky. CHadasia OH B3s1JI HAIIPaB/IEHNE IEPIIEH UK Y/ISIPHO T€IeHUTO
— 1 TeYeHMe CHEeCJI0 ero Ha 12 merpoB. OTTYIa OH eI BEPHYThCA TYAa, OTKY/Ia HaIal — OH B3sLI
HallpaBJieHWe Ha TOYKY, 13 KOTOPOil HaYaJI0Ch IJIaBaHNe, U Telephb TedeHne cHecso ero Ha 20 MeTpoB
oT KeJjlaeMoil Touku. Haiture mmpuay peku.

OtBer: 9

Pentenne. Ilycts h — mupuna peku, a a = 12 u b = 20 — 3a7aHHBIE B YCJIOBUU OTHOCHI.

[Ipu epBoM 3alLIbiBe BEKTOP abCOJIIOTHON CKOPOCTH ILJIOBIA ObLI PaBEeH CyMMe IIPOJIOJIBHOI COo-
CTABJISAIONIEH (CKOPOCTH TeYeHMsI) U MOIEPETHOMN COCTABIIAIONIEH, MOy Th KOTOPOIl paBeH cOOCTBEHHOM
CKOPOCTH ILJIOBIA B cTOAYell Bojle. Tak Kak 3a BpeMs, 3a KOTOPOe TIJIOBEIL MePEILIbI PEKY, OH Iepe-
MeCTUJICI Ha h B IOIepedHOM HAIIPaBJICHUU W Ha @ B IPOJOJHLHOM, OTHOIIEHHE €ro COOCTBEHHOM
CKOPOCTH K CKOPOCTH TedeHUs paBHO h/a.

Bo Bpems BTOpOro 3aijibiBa BEKTOpP aOCOJIIOTHOI CKOPOCTU ObLI paBeH CyMMe BCE TOM Ke IIpo-
JIOJTBHOM COCTABJILAIOIIEN (CKopOCTH TequI/IH) W HAKJIOHHOW COCTABJAIONIEH, HAITPABJIEHHON OT TOYKHN
BTOPOr'O CTapTa K KeJaeMoil TOUKe (pUHUIIA W PABHOHN 110 MOJIY/II0 COOCTBEHHOW CKOPOCTH ILIOBIIA.
YMHOXKas BEKTOPHI CKOPOCTU Ha BPEMsi BTOPOI'O 3all/IbIBa, ITOJIYIUM JIBa BEKTOPA MEePEMEIIEHN: JKe-
naeMblit (ymHOit v a? + h?) u croc pyunoi b. OTHOIIEHNE UX JIJINH PABHO BCE TOMY YK€ OTHOIICHUIO

CKOPOCTEM, OTKYJa
h  va?+ h?

a b

Permtag 3To yYpaBHeHnnue OTHOCHUTEJ/ILHO h, IIOJIY9YUM OTBET:
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3agaga 5.
B-1 Haiijure ntoma b m10ckoii (hurypbl, rpaHUIlbl KOTOPOI OIMMCBHIBAIOTCS YPaBHEHUEM

MM+HM—3W*ﬂ:l

OtBert: 46

Pemtenue.

Bynewm mocrenenno packpbiBaTh MOJLYJIH.

1. ITyctb 4y > 0. Torga BbIpazkeHue MMeeT BU]L

|z + ]y =3[ =3 = 1.
1.1. Ilycrs y > 3, Torja BbIpazkeHUEe UMEET BU]T
|| +y — 6] = 1.

1.1.1 Tak kak B pyHKIIMH OepeTcsd MOIY/Ib OT L, TO 9TO O3HAYAET, YTO MOYKHO HAYEPTUTDH I'Pa-
duk B obsractu x > 0 u ¢aenaTs cumMeTpuio, oTHocuTe bHO ocu Oy. Torma paccMOTpUM BhIparKeHue:

|z +y—6]=1.

Pacemorpum, B obmmem, rpaduk dyukiun |kz + y — a| = b. PackpbiBas MOJysib, Mbl HOJIyYUM
cJeyIoniee:

1. Ecim kz +y —a > 0,10 kxz + y — (a + b) = 0. I'padhuk — mpsimast, mpoxojsmmasi depe3 TOUKN
b
(0,a+b), (2 ,0>

k
2. Ecmm kx +y —a <0, torma —kxr —y + a — b = 0. I'padpur — npsmas, Tpoxojisinas depe3 TOUKN
a—2b
0,a—10), | —.,0
0.a=b), (“

Takum obpazom B obstactu x = 0, y > 3 MBI UMeeM Hapy MapaslIeTbHBIX TPAMBIX, TPOXOISIIIX
gepes Toukn (0,7) — (4,3) u (0,5) — (2,3).
1.2. IIycrp 0 < y < 3, Tor/1a BBIpaXKeHNe UMEET BUJT

|| =yl = 1.
Tenepb OIsITh PUMEHUM CBOMCTBO MO/ || 1 GyeM UCCIeI0BaTh BbIPAXKEHUE
|z =yl =1.
PaCKpoeM MO/1YJ/Ib, IIOJIyYHMM FpaCbI/IK — /JB€ IlapaJijieJIbHbIE IIPAMBIC, IIPDOXO/IAIINE Y€PE3 TOYKU
(273> o (Oa 1) u (473) o (170)

B obnactu, rie y < 0 Takke BOCHOIb3yeMcda CBOMCTBOM Mojysd. ['pacduk B sroit obractu cum-
MeTputieH otTHocuTe bHO ocu Ox. Takum 06pa3oM, mosyydaeM Ciieayorntyio hurypy



Teneps mocunraem wioria/ib. Tak Kak purypa cuMMeTpuydHa OTHOCUTE/IbHO ocu O, TOCTATOTHO
IOCYNTATD TIJIOIIA,/ b BEPXHEH [OJIOBHHBL. YI00Hee BCEro yBHIETD, YTO 9TO KBAaJIPAT CO CTOPOHOI 44/2
113 KOTOPOT'O «BBIPE3A/IN» MEHBIII KBAIPAT CO CTOPOHOI 21/2 I «OTpe3asm» yroa — paBHOGEIPEH-

HBII TIPSIMOYTOJIBHBIN TPEYTOJbHUK, BHICOTA KOTOPOT'O K I'MIIOTeHy3€e paBHa 1, a rmIoTeHy3a paBHA
2.

Taxum 0Opa3oM ILIOIIAIb PAaBHA:

2. ((4@)2— (2\/5)2—%-1-2) — 46.
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3agada 6.

B-1 Jlna yknajku 1mosia B KBaJpATHONW KOMHATE KYIUJIN OJIMHAKOBBIE KBAJIPATHBIE ILIMTKU. 15
IJINTOK OKa3a/uch paszdouTbiMu. OCTaBIIUMUCS TJIMTKAMU BBIJIOYKUJIN TI0JT B JIPYTON KOMHATE TIPSIMO-
YyTOJIBHON (DOPMBI, B JTMHY KOTOPOH yKJabiBaeTcd Ha 11 muTok Oosibiie, em B mmpuny. CKOJIBKO
IUINTOK OBLJIO KYILJIEHO?

OrtBet: 225

Pemenne. Ilycts xynwim 22 IINTOK, B MUPUHY IIPAMOYTOJIBHOH KOMHATBI YK/IAJILIBACTCS Y
mmToK. Torjga BepHO paBeHCTBO

y(y +11) = 2* — 15.

JIMCKpUMIHAHT KBaJpaTHOro ypasHenns y? + 11y — 22 + 15 = 0 ornocuTennno y pasen D =
121 + 42% — 60 = 61 + 42°. Yrobbl ypaBHeHHe UMeJIo eIoe pemenne, 9ucio 61 + 422 101xKHO ObITH
HEYETHBIM KBaJIPATOM, T.€.

61 + 42% = 22,

otkyga (z —2x)(z +2x) = 61. T.x. 61 — npocroe 1ucmo, 10 2 —2x = 1 n 2+ 2x = 61, orkyga z = 31,
x = 15.
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3agaya 7.
B-1 Ha nojisermiennom B Boz ryxe Kyouke PyOuka, Ha ofHOM 13 ero 54 KBaIpaTUKOB, CHJIUT YKy YOK.
B kaxoii-To MOMEHT OH HAYMHAET JIBUKEHHE T10 TOBEPXHOCTHU Ky0a, ITepe/IBUTasICh 3a KaXKIYI0 CEKYHLY
HA COCEJHUI KBaJIDATHK, T. €. HAa KBaJIPATHUK, UMEIOMHil obIyo cropony ¢ rtekymmM. Cocemnuit
KBa/IPATUK JIJIsI IEPBOT'O TIepeMeleHns ObLT BEIOPAH MMPOU3BOJILHO, & 3aTeM KYUOK CJIEJIOBAJ TAKUM
IIpaBUJIAM:

1) mpu 2-M, 4-M ¥ JPYIMX YETHBIX MEPEMEINEHUAX YKY9IOK He MEHsiT HAIPABJIEHUs] CBOETO JIBHIKE-
HU, T. €. TOKWIaJ KBaJIpATUK Yepe3 CTOPOHY, ITPOTUBOIIOJIOXKHYIO TOH, Yepe3 KOTOPYIO OH Ha 3TOT
KBa/IPATUK TIOIAJT;

2) mpu 3-M, 5-M ¥ JPYIUX HEYETHBIX II€PEMEIIECHNSX YKYIOK [T0BOpAdUBAs HAIIPABO (OTHOCHTEJHHO
CBOETO JIBUKEHUSI).

Yepes 2023 ¢ nocsie nHavasa JBUKEHUs KYIOK 00paTUJI BHUMAHUE HA TO, YTO yKe ObLI HA 9TOM Ke
KBa/IpaTHKe 5 ¢ Ha3a/l. depe3 Kakoe HaMMeHbIIIee YUC/I0 CeKyH/I rtocyie 2023-1i XKy 40K OISTh OKaXKeTCsd
HA 9TOM KBaJipaTuke’

OtserT: 19

Pemenune. [l oTcineXuBaHUs JIBUKEHUs YKydKa Oy/leM HCIOJb30BaTh YaCTUIHYIO Pa3BepT-
Ky Ky0a, MOKPBIBAIONLYIO 3 rpanu. KaxKplii KBaJpaTuk OyjeM 0003HAYATH JBY3HAYHBIM YUCJIOM,
1- u 2-g udpbl KOTOPOro SBJISAIOTCA COOTBETCTBYIONIUMHU KOODJUHATAMU IEHTPA KBaJpaThKa Ha
pasBepTKe (eMHUIA — IMUPUHA KBAJIPATUKA):

15 |25 | 35

14 | 24 | 34

13 |23 [ 33 |43 |53 | 63

12 |22 | 32 |42 | 52 | 62

11 (21 | 31 [ 41 |51 | 61

MapmpyT KydKa OIpe/ie/isieTcsl ero HadaJIbHbIM TIOJIO?KEHIEM U HaIlpaBJIEHUEM €ro IepBOTro Iie-
peMerrenns. XOTs BCErO TaKuX BapuaHTOB H4 X 4, UX Bce MOXKHO Pa3dbuTh Ha 9 NPUHIUIIHAATIHLHO
Pa3IUIHBIX T'PYIIIL:

1) KydoK cTapTyeT ¢ IEeHTPAILHOIO KBapaTrKa, JIIOOOI IpaHu 110 HAIIPABJIEHUIO K JII000MY peopy;

2-3) crapT ¢ yIJI0BOro KBaJpaTHKa JIIOOON I'paHu, a IepBoe MepeMelleHre B Ipejieax TOi yKe IPaHi
BI0JIb pebpa, HIAYIIEero COOTBETCTBEHHO CIIpaBa WJIN CJIeBa OT »KYUKa;

4-5) crapT ¢ yrJIoBOro KBaJpaTHKa JII0O0N TPaHu, & IPU IIEPBOM ME€PEMEIEHUN YKYIOK [IEPeroI3aeT
Ha COCEJIHIOI0 I'DaHb, NPUYEM TPeTbs NMPUMbBIKAIONAsA I'PaHb OCTAe€TCS COOTBETCTBEHHO CIIpaBa WJIN
cjieBa OT Hero;

6) crapt ¢ npupebepHOro KBaJpaTuka J00i I'PaHU [0 HAIPABIEHHUIO K IEHTPY;

7) crapT ¢ npupebepHOro KBaJIpaTuka JI000il IpaHn ¢ MepexogoM Ha COCETHIOI IPaHb IIPU HEPBOM
IepeMeNIeHIH;

8-9) crapr ¢ mpupebepHOro KBaJpaTuKa J000 TpaHH, a MepBoe MepeMeleHre B Ipejeiax Toil ke
rpaHu BJIOJIb pedpa, UJIYIIEro COOTBETCTBEHHO CIIPABa MJIM CJIEBA OT XKYUKa.



SarmoyiHnM TabJIAILy, B KOTOPOI JIJTsT KarK 01 I'PYIIITBI IPUBEIEM IIPUMED MAPIIPyTa B TEUIEHNE TOTO
BPEMEHH, KOT/la OOHApYKUBAETCsl €ro MEePUOINYHOCTD, T. €. KOrJa Ha KaKoh-Iub0 YeTHOI ceKyHJe
JKYyYOK OKa3bIBaeTCd Ha HAYaJbHOM KBaJpaTHKe, a elle depe3 1 ¢ — Ha KBaJpaTuKe, I'Je OH ObLI
4gepe3 1 ¢ mocjie HAYasIa JIBUKEHUS.

B cityuae rpymnmbsr 1 BeiOGepeM st cTapTa KBaJIpaTHK 22 ¢ IepBLIM IepeMerienneMm 22 — 23 u
IPOC/IE/IUM BECH MapIIPYT, MOKa He OOHAPYIKUM, U4TO ero mnepuoj] paser 24 ¢ (1-s KojioHKa Tab/IuIbl
HocJie JIBOWHOM BEPTHKAJIBHON YepThHI).

3aMeTnM, 4YTO Yepe3 2 ¢ TOcje Havdasa JBUXKEHUs YKYyYOK OKarKeTcsl B HAYAJILHOM COCTOSTHUU
rpynist 8. [losroMy j1g Hee MapIiipyT Takke OyJeT UMETH epruoj 24 ¢ U ero MOXKHO TOJIYUUTH U3
MapuIpyTa Ipynnst 1 ¢jiBUroMm Ha 2 c.

Erre uepes 2 ¢ )Ky40K OKaxKeTcs B Ha4aIbHOM cocTossHuu rpyniist 4. [Tosromy u g nee mapmipyt
OyJIeT ¢ epuoJioM 24 ¢ U ero MOXKHO IOJIyYUTh U3 MapIpyTa Irpynnsl 1 casurom Ha 4 c.

Eme gyepes 2 ¢ umeeM HavabHOE COCTOSTHUE TPYIIBI 7 U TOJIYyYaeM ee MapIipyT ¢ IeprojoMm 24 ¢
nu3 MaprpyTa rpymnms! 1 casurom Ha 6 c.

715t OCTaIBHBIX TPYIIIL MMOJTYYaI0TCs KOJIbIIEBbIE MaPIIPYTHI C IIEPUOJIOM 8 C, TPUYeM B TeUeHUe
OJTHOT'O TIepMO/Ia YKYyUOK HU Ha OJIHOM KBaJIpaTUKE HE OKA3bIBAETCS JIBAK]IBI.

T,c|Ip.1|Ip.2|1Ip.3|Ip.4|Ip.5|Ip.6|Ip.7|Ip.8|Ip.9
0 22 31 31 43 13 21 23 24 12
1 23 32 21 33 14 22 24 34 13
2 24 33 11 23 15 23 25 43 14
3 34 43 12 24 25 33 35 33 24
4 43 23 13 25 35 43 23 23 34
) 33 52 23 35 34 42 43 24 33
6 23 51 33 53 33 41 33 25 32
7 24 41 32 43 23 31 34 35 22
8 25 31 31 33 13 21 35 53 12
9 35 32 21 34 14 22 53 43 13

10 53 35 52 33
11 43 53 42 34
12 33 52 32 35
13 34 42 33 53
14 35 32 34 52
15 53 33 43 42
16 52 34 42 32
17 42 43 32 33
18 32 42 22 34
19 33 32 23 43
20 34 22 24 42
21 43 23 34 32
22 42 24 43 22
23 32 34 33 23
24 22 43 23 24
25 23 33 24 34

Tak kak 2023 = 7 mod 24 (ocrarok or genenns 2023 ma 24 pasen 7) u 2023 = 7 mod 8
(ocrarok or genenusi 2023 Ha 8 pasen 7), To depes 2023 ¢ nocJie HavYAIA JBUKEHUsT XKYIOK OKAXKEeTCs
HA TOM K€ KBaJIpaTUKe, Ha KOTOPOM OH ObLT Yepe3 7 C Iocje Hadasia, a 3a 5 ¢ JI0 9TOro — Ha TOM
JKe KBaJI[paTuKe, Ha KOTOPOM OH OBLT 4Yepe3 2 ¢ IMocje HavdaJIa.

Kaxk BuIHO U3 TabJIUIbI, TaKOE COBIAJIEHIE NUMEET MEeCTO TOJBKO /i rpymmbl 1 (KBajpaTtuk 24).
Tak Kak 3T0T KBaJPATUK BCTPEYALTCS Ha MapIIPyTe TOJIbKO JIBasKJIbl B TedeHue epuoja (2 ¢ u 7 ¢),
cJIeJlyIolnee Molajanne Ha Hero nmpousoiiger yepes 2 4+ 24 — 7 =19 (c).
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Samgada 8.

Ecrb nBa psiia — BepxHUiT 1 HUKHUIA, KaxKblil n3 6 Tovuek (cM. pucynok). [IpoBomgar orpeskn c
KOHITAMHU B TIPOTHBOIIOJIOKHBIX PsIJIaX TaK, YTOOBI U3 KaXKOH TOYKHM BBIXOINI POBHO OJIUH OTPE30K.
CKOJIBKO CYIIECTBYET CIIOCODOB IPOBECTH OTPE3KHU, YTOOBI CPEJIN BCEX Iap OTPE3KOB OBLIO POBHO 7
ap MepeceKaroIXcsa 0OTPE3KOB?

Ortset: 101
Pemnenne. [lycrs B Kaxk10M psiay 1o n touek. Criocod coequHUTh TOYKH MOYKHO 331aTh IIepecTa-
HOBKOI n qwuces, {iy, i, ...,i,}: TepBasg TOYKa BEPXHETO Psijia COEIMHSIETCS] ¢ TOUKO MO HOMEPOM

11, BTOpasg — C i, M TaK Jlajee. SHAYUT, BCEI'O BO3MOKHBIX PUCYHKOB Oyer n!.

Tenepp Gepém mapy orpeskoB. IlycTb 3TO0 oTpesku ¢ KoHIaMu a,i, u b, i, cautaem a < b. B
KaKoOM CJIydae OHHU Iepecekaercsa! B Tom, korma ¢, > 4. Y4UUTbIBasi, 9TO a,b MOryT OBITH JIIOOOI
apoii, 3aMedaeM CJIeIyIomee: ooIee KOJUIeCTBO MepecevdeHril OTPE3KOB PaBHO KOJIMYECTBY CJIYIaEB,
KOIJIa B TIEPECTAHOBKE DOJIbITIEe THCIIO CTOMT PAHbIIIe MEHbIEro (He 06s3aTesIbHO 1Mo coceIcTBY ). Kak
cKaz3aJju ObI cTapIiue TOBAPUIIH, YUC/IO IIepecedeHuil paBHO YUC/y WHBEPCUi B IiepecTaHoBke. Tak u
Oy/1IeM TOBOPHUTD JIaJIbIIIe.

Hanpuwmep, 12345 — mer unBepcuii u Her nepeceuenuii, 21345 — ojua unsepcus (2 u 1), 43152
— 6 muBepenit (Au3,4ul,4u2 3ul,3u2 5un2). Hanbosnbiee KosmaecTBo HHBEpCHii OyieT,
€CJIN HAITMCATh YUCTIa 33J10M Hanepéa: 4321, kakue jBa ducja He BbIOepu — O0Jibiiiee Oy/IeT CTOATD
panbine. To ecTb unBepcuii B noceaneM npumepe 10, a B obmem ciaydae — C2.

Kak mocunrarh 4nc/io mepecTaHoBOK € 3aJaHHBIM KoJimdecTBoM mHBepcuii! Ilomoiiiém K 3amade
UHAYKTUBHO. B duUrypHbIX cKOOKax OyaeM yKa3blBaTh pa3jddHble IEePECTAHOBKH, a B KBaJIPaTHBIX
[IePEvUC/IUM KOJIMUECTBA [ePecTaHoBOK, nMeromux coorsercrsenno 0, 1, ..., C? unsepcuii.

WNrak, e uHCTBEHHBIN 9/IEMEHT MOXKHO PaCIOJIOKHUThH €JNHCTBEHHBIM 00Pa30M, 1 Y HAC €CTh OJTHA
[epecTaHOBKa C HYJIEBBIM YUCJIOM HHBEPCHIA.

{1} [1]

Hobasiisiem BOMKY — €€ MOXKHO JI06ABUTH B HAYAJIO U B KOHeIl nMerorreiics nepecranosku {1}. Ona
U3 TOJIYYEHHBIX [TepEeCTaHOBOK Oy/ieT 0e3 WHBEPCHU, JIpyras — C OJIHON MHBEpCHEii.

{12} , {21} ; [L,1]
—~ =~

0 maBepcuit 1 nHBEpCUs

JlobaBJisieM TPONKY — €€ MbI MOYKEM IIOCTABUTD B JII0O0E MECTO KarKJI0i 13 UMEIOIIIXCS 11€PEeCTaHOBOK.
Tpoiika 60JIbIlIe BCeX MMEBIIUXCSA PaHee UUcesI, IIO9TOMY €CJIU MOCTAaBUTh €€ Ha IOCIeHee MeCTO —
HOBBIX MHBEpPCHii He J00ABUTCsI, €CJIU IOCTABUTEL Ha MPEJIIoc/ie/inee (Ha BTOpoe) — J100aBUTCs OJHA
MHBEPCHs, a e€C/Id Ha IepBoe — OyneT mrroc ae napepun. OJiHa mmepecTaHOBKA ¢ HYJIEM WHBEPCHIA,
JIBE TIEPECTAHOBKH C OJIHOM, JIBE ITePECTaHOBKU C JBYMd, OJTHA MIEPECTAHOBKA ¢ TpeMsd. To ecThb:

{123}, {213}, {132}, {231}, {312}, {321}; [1,2,2,1]
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0+0 140 0+1 1+1 0+2 142

Tax 2ke OyJ1eT MPOUCXOIUTH JT0OABJIEHIE HOBOI'O YHC/Ia N B OOIIEM CJIydae: YUCI0 N MOXKHO ITOCTABUTD
Ha JII000e MEeCTO, U B 3aBUCHMOCTH OT MecTa K uHBepcusim jpobasurest +0, +1,42, ..., +(n—1) mryk.
To ecTh HA HOBOM IIare MepecTaHOBKA ¢ | MHBEPCHUAMU IIpeBpaIaeTcsd B N mnepecTaHoBok ¢ [+ 0,1 +
1,0+ 2,...,0+ (n—1) uHBEpCUSIMU COOTBETCTBEHHO.



[TocmoTpuM, Kakue duc/ia MoJIyvdanch B KBaIPaTHbIX cKoOKax. Hamuiem 3t nocseoBaTeibHO-
CTU OJHY IO, JAPYTOi:
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31ech B n-if crpoke (HyMeparus Haunnaercs ¢ 1) npusogsarcs auciaa PP s k = 0,1, ..., C* pasubie
n ) ) ) n’
KOJINYECTBY IE€PECTaHOBOK U3 71 YUCEJI ¢ k MHBEPCUSAMIU.
Bcenomunasi, Kak mpoucxoauT J106aBJIeHIe HOBOTO 7, ITOJIYyIUM

n

Pt=pt 4 Pl pi2g 4 pEond
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+0 unB. +1 wuns. +2 uHB. +(n—1) uus.

Jeiicteurensro, P¥ | — kommdecTBo mepectanoBok u3 (n — 1) 4mces, B KOTOPHIX yKe ecTb k
UHBepCHil. B HUX MBI BBIHYZK/IEHBI TOCTABUTH HOBOE N Ha ToceaHee Mecto (+0 uuBepcnii). Pas mbl
CTaBUM 1 HA €JUHCTBEHHO BO3MOYKHOE MECTO, KOJIUYIECTBO I1€PECTAaHOBOK HE M3MEHHUTCS.

Hamee, Pff__ll — KOJINYIECTBO TI€PEeCTaHOBOK ¢ (k— 1) nHBepcueil, u, 4T06bI JOOABUTH HEIOCTAIOIILYIO,
MbI BBIHYZKJIEHBI CTABUTDH 7. HA IIpeJIocjeHee Mecto (+1 uaBepcus).

[IpomoikaeM Tak BILIOTH JI0 Pff:{”l, [OTOMY 9TO J00aBUTH Oosibie (n — 1) WHBEPCHN HEJb3sl.
Bcero nostyuaerca n ciaraembix. M3 Ipyrux mepecTaHOBOK MPEJIbIIYINEH CTPOKU Mbl HUYEr0 HOBOI'O
MOJIyYUTH HE CMOYKEM.

Bamerum, uto P, * = 0, Tak Kak He ObIBaeT IePeCTaHOBOK C OTPHIATEIbHBIM YHMCIOM HHBEPCHIi,
KAaK U HE MOZKET OBITH MEPECTAHOBOK CO CJUIIKOM GostbiuM (Gostbie dem C'2) KoJMuecTBOM HHBEPCHIL.

Nrak, nmeem cjieJIyrormiuii criocod MoCTPOeHUs KOJLIEKITT Pr’f.

[lepBas crpouka:

...000, 0001000000 ...

—
[To cTpouke 1o3éT «oKHO» MmpuHOH 2. [lomaBime B «0OKHO» 4YHC/Ia CKJIAIBIBAIOTCA W BBITUACHI-
BAIOTCSL B CJIEIYIONLYTO (2-10) CTPOKY:

.0 (00)1000... ...00(01)000... ...000(10)00... ...0001(00)0...
=0 =1 =1 =0

Bropas crpoka:
...00000011000000 ...

—

[To meit Oymer no3Tu okHO mUpuHON 3. CjIoyKeHue MOMABIINX B OKHO YHUCEJI JACT TPEThIO CTPOKY:

...00000122100000 ...
~——

—

[To meit MOMOM3ET OKHO MIMPHUHON 4, U Tak Jajiee, 9TOObI MOJYIUTDb N-10 CTPOKY, HYy?KHO CKJIaJIbIBAThH
7. CTOSIIITUX TIOJPSIJT, IUCET TTPEbLIIYIEN CTPOKH.
Boimummenm (6e3 mysteit) nepeble 6 CTPOK Haleli KOJUIEKIME U BBIOEpEM B Hell HyzkKHoe Ham Py :
1
11
1221
1356531
149152022201594 1
151429497190 101 10190 7149291451

Bamerum, 9To cymMMa Yuces B Kaxkoi cTpoke paBHa n! (0bInee YUCI0 epecTaHOBOK ).




