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OHpe,Z[eJIeHI/IH n 3J1eMEeHTapPpHbIe JIEMMbI

Onpenenenue 1 PagHocmopoHHUl 6binyKAbT WECTNUY20ALHUK, UMEOUWUT J6e
MPOUKY PAGHOLL Y2A08, PACTIONONCERHBLL “epe3 00UuH, HO HE ABAAOUUUCA TPa-
BUADHBLM U HE BHPOHCAAOUUTICA 68 MPEY20NDHUE, HA306EM ULUMOM.

Takum 00pa30M IMINT OJHO3HATHO ONPEIENISETCS CTOPOHOI U MApPOii CBOMX HEPAB-
HBIX yriioB o < (. JloKaxkeM HeCKOJIbKO 3IeMEHTAPHBIX JIEMM.

Jlemma 1 Cymma deyx cocednux yeaos wuma o + 8 = 4w /3.

O Crexyer u3 TOro, 9T0 CyMMa, yIJIOB IECTUYTOJIbHAKA paBHa 4. [J
JIemma 2 s yesaoe wuma sepho m/3 < a < 2w/3, 21/3 < B < .
O Caemyer u3 jgeMMbl 1 u BbITyKJIOCTH InuTa. [

Onpenenenune 2 Ha3086M Wum npamoy20AbHbiM, ECAU 00UH U3 ONPEOEa-
OWUT e20 Y2408 pasen /2.

3aMolneHne MJI0CKOCTA MIUTOM U TPEYTOJIbHUKOM

Haiiném Bce BO3MOXKHBIE 3aMOIIEHNS TIJIOCKOCTH PEOPO-K-Pedpy MIUTOM, OTINY-
HBIM OT MPSIMOYTOJIBHOTO, C yriaaMu o < 3, U MPABWIHLHBIM TPEYTOJIBHUKOM.

Teopema 1 B 10601 epuune 3aMOWEHUA 6CMPEUAIOMCEs AubO a) 064 uuma
yeaamu o u B u dea mpeyzoavrura, a4ubo b) wecmv mpeyzoasvrukos (Puc. 1).

O B cumy Toro, 9ro paccMarpuBaeMble MHOTOYTOJIBHUKHU BBIMTYKJIbIE, IPUA Pé-
OGEepHOM CO€IMHEHUU HE MMPOUCXOIUT HAJIOXKEHHs. PaccMOTpuM BCe BO3MOXKHBIE
cIyvan:

1. K Bepuivue He NMPUMBIKAET HU OJHOTO MUTa. TOrma K Hell IMpPUMBIKAET
mecTb TpeyroabHukos (b).

2. K BeprmHe NPUMBIKAET TOJIBKO OfWH muT. Torga ero yroa kpareH /3,
9TO HEBO3MOYKHO B CHUJIY JIEMMBI 2.
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Puc. 1: Bo3moxkubie coeIMHEeHNAd MHOT'OYTOJIbHUKOB B BEPIIMTUHE.

3. K BepmnHe mpuMBIKalOT POBHO JIBa MIATA yriaaMu ¢. Torma B CAILy Jem-
Mbl 2 HejocTamWMil 10 27 yros Haxomurcs B upexpenax (27/3,4mw/3) u
JI0J2KeH OblThb Kparen 77/3. 3HAYUT, OH PABEH T U Mbl IPUCOEIUHIEM TPU
Tpeyrosnbuuka. Ho B 9TOM ciaydae, a = 7/2, U AT TPSMOYTOIBHBIH, UTO
M3HAYAIBHO UCKIIIOYEHO.

4. K BeprmmHe TPUMBIKAIOT XOTs ObI 1Ba muTta yraavmu a u [. [To gemme 1
cymma « + 8 = 4w /3, u 1o 27 He mocraér yria 27/3. B cuiy semmbl 2
STOT yToJl MOXKHO MOJIYYUTh TOJIHKO IPUCOEJIUHUB JIBAa TPEYroabHUKA (a).

5. K BepmmHe npuMbIKaiOT X0Ts ObI 1Ba muTa yraamu 3. Torma B cary em-
Mbl 2 HezpocTaouil 10 27 yroa Haxoaurcs B npexaenax (0,27/3) u ve mo-
2Ker ObITh LOJydYeH IpucoeauienueM muTa yriaom 3. Taxzke on He Moxker
OBITH TIOJIYYeH TTPUCOCIWHEHNEM ITUTA, YTJIOM (v, TAK KaK 3TO MPOTHBOPE-
YWUT TPEJBIIYIEMY yHKTY. 3HAYHT, OH PABEH /3 W MbI MPUCOETAHIEM
omuu Tpeyrojbuuk. Ho B arom ciyuae, 8 = 57/6, u cHoBa «« = 7/2, 410
HCKTIOYEHO.

6. K Bepmune npumMpikaioT 6071€e ABYyX MIATOB yrjiaMu «. B cuiy jJemMmbl 2
MBI HE MOXKEM [IPUCOEIUHUTDH 00JIee ABYX TPEYyTrOIbLHUKOB, & 9TO O3HAYAET,
YTO MbI UMEEM XOTsi Obl OJ[HY APy Kacaromuxcs mutos. IIpu srom Mbl mo-
JIYIUM BEPIIUHY, B KOTOPO# OYIyT CXOAUTHCS B yriaa 3, 9TO HEBO3MOXKHO
B CHJIy MPEIbLIYINero myHKTa. [

Teopema 2 B 3amowenut, MpeyzorbHUKy MOYM CMBKOSAMbCA, 00pPA3YA UC-
KAIONUMEALHO UBOAUPOBAHHBLE CEAZHME (6 CMbICAE PEBPO-K-DPEOPY) KOMNOHEH-
Mbl, COCMOAUUE U3 O0HO20, 0BYT UAU WECTNU MPEYLOALHUKOS, NPUMBKAOULUL
% odnot eepuune (Puc. 2.1).

O B cuy Teopembl 1 K j11060i BepIiHe 3aMOITeHus TpUMbIKaeT 6o 2 (a), 1u6o
6 (b) Tpeyrosbaukos. CylnecTByer qBa BUIA BEPIIUH THUIA (a): KOTIa TPEYTroib-
HUKH Kacatorces (al), u korma Her (a2) (Puc. 2.2). PaccMoTpuM H30IMPOBAHHY IO
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Puc. 2: a) Komuonenrsl css3Hocru rpeyroibuukos, b) Bosmoxkubie tuibl rpa-
HUYHBIX ]I KOMIIOHEHT BEPIIIWH.

CBABHYI0 KOMIIOHEHTY, COCTOSAILYI0 M3 TPEeyTrOJbHHKOB. Tak Kak B 3aMOIICHUH
PUCYTCTBYIOT IMUTBI, TO y HEE eCTh rpaHuna. JIrobas BepuMHa rPaHUIBI OTHO-
curcs K runy (a). Paccmorpum ciyyan:

1. CyuwecrByer BepliuHa IpaHulbl, oTHOCsIasACs K tuity (a2). Paccmorpum
TPEYTrOJIbHUK, TPUMBIKAIONINA K 3TON BepiuHe. Ero pébpa, CMeXKHbIE C
JAHHON BEPITUHON TOYXKE TPAHUYHbBIE, KaK U JBE IPYTHe ero BepIuHbL. Ec-
JIM MBI He NIPUCOEINHAEM TPEYTOJbHUK K TPEThell CTOPOHE, TO MOJIydaeM
KOMIIOHEHTY W3 OJHOTO TPeyroJibHuKa. Kciu npucoennnsieM, TO B BepIIu-
Hax obrero pedpa y»ke CXOIUTCH 1B TPEYTOJIbHUKA, 8 3HAYUT JBA JAPYIUX
pebpa BTOPOTO TPEYTOJBHUKA, TOXKE TPAHUYHBIE, W MbI TIOJTYIAEM KOMIIO-
HEHTY U3 ABYX TPEYTOJbHUKOB.

2. Bce Bepmunbl rpanuibl otHOCATCA K Tumy (al). Torma HauuHas ¢ 0qHOTO
TaKoro (hparMenTa OygIeM MepexXouTh BIOJIb IPAHUIIBI KOMIIOHEHTHI K TI0-
CJIEAYTOIAM BEPITUHAM, JOCTPANBAA MO3AUKY €INHCTBEHHBIM CIOCOOOM.
[TosropuB 3TOT TpOIIECC TATH Pa3, MOJLYyYNM KOMIIOHEHTY W3 IIECTH TPe-
YIOJIbHUKOB, IIPUMBIKAIOIIUX K OJHOI BepiiuHe. []

C noMOIIBIO HEPABEHCTBA TPEYIOJbHUKA HETPYIHO MOKA3aTh, YTO PACCTOs-
HUE MEXK/Iy IEHTPAMU IIUTOB B Cydae al) MeHbile, 4eM B Caydae a2).

Omnpegenenne 3 Ecau npu 06x0de npomus 4aco80li cmpesxy 8004b KOHMYPA
MPEY20AbHUKG K HGUGADHOU 6epuwuHe 00Ue20 PedPa NPUMBIKAEm Y204 &, MO
bydem cuumams, wMo WuM NPUCOCIUHAECTNCA K MPEY20AbHUKY ¢ e80T, OpUeH-
mayued, ecau yzon 3, mo ¢ npasou.

Jlemma 3 Kaotcdas U3 603MONCHBIT KOMNOHEHM CEAZHOCTIU MPEY20ibHUKOE
docmpausaemcsa 0o 06a308bT Ppaemenmos, usobpascénnnr wa Puc. 3 deymas
CNOCOBAMU: NEBLIM U TPABHIM (6 3AEUCUMOCTIU 0T NPUCOCOUHEHUS K KOMNO-
HEHME 8CET WUMOB, BLOOAUUT 60 Ppazmenm,).
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Puc. 3: Bazosbie dbparmesHTsl MO3anKH.

O Bo Bcex caydasx, MIPUCOEIUHUB K JIIOOOMY TPAHUYHOMY PeOpy KOMITOHEHTHI
AT OJHUM W W3 JABYX BO3MOXKHBIX CIOCOOOB, (DpArMeHT OMHO3HAYHO TOCTPAM-
BAeTCs IOCJIEI0BATEIbLHBIM J00ABI€HUEM IIATOB BJIOJb IPAHUIBLI KOMIIOHEHTHI
¥ IPUCOEIUHEHNEM HEIOCTAIOIIUX TPEYyroJIbHUKOB. [

Jlemma 4 Basosvie gpaemenmo, mozym O0vimbd 3aMeEHEHb MHO20Y204bHUKGMU
(ce0ezo ysema 6 3a6UCUMOCTNU OM OPUEHMALUY PPA2MEHMA), BEPULLHBL KOMO-
PHLT ABAAOMCA YEHMPAMU ULUMOSE, CO CALOYIOUUMY NPAEUAGMYU CINBIKOBKU:

e Bdoab KopomKol cmopors, CMblKy0OMEs MHO20Y20AbHUKY 00HO20 UGEMA.

e Bdoab 0aunHol cMOpoHsL CMBLKYIOMCA MHO20Y20AbHUKY PA3HOLT UE8EMOE.

0 D10 ciaemyer u3 TOro, YTO MPU KACAHUU IIUTOB BEPIIAHBI OOIIErO PeOpa UMEIOT
tun (al), u opueHTAIMS IUTOB IPU KACAHUU TPEYTOJIbHUKOB B 0GOUX BEPIIUHAX
O/IMHAKOBAs, & IPU BepIluHe Tula (a2) LUThl KACAIOTC:A 000UX TPEyTrOJbHUKOB
¢ pasHoit opuenramnuei. [J

Jlemma 5 Baoku cmukyromes pebpo-x-pebpy caedyrowum obpazom (KC — xo-
pomxot cmoponot, JIC — daunnot cmoponots):

o (KC) wecmuyzorvuuk-wecmuyeonvrux: (LH)-(LH), (RH)-(RH),
o (KC) wecmuyzonrvruk-napassenoepamm: (LH)-(LP), (RH)-(RP),



o (IC) napananrenozpamm-mpeyeonvrux: (LP)-(RT), (RP)-(LT),
e (/IC) mpeyeorvrur-mpeyeosvrur: (LT)-(RT).
O Caemyer u3 gemmbr 4. [

Oupegenenne 4 Mnozoyzoavhuku, 3amenaousue 6a306bie Gpazmenmol, HA30-
6EM baOKAMU.

Teopema 3 Cywecmseyem posno namv cnocobos (¢ mounocmvio do opuenma-

yuu) cmoukosky baokos 6 eepuune (Puc. 4).
1) 2) 3) 4) 5)

Puc. 4: BoamoxkubIe CIOCOOBI CTHIKOBKH OJIOKOB B BEPIIIHHE.

O s ompeneféHHOCTH OyIeM CINTaTh, 9TO HePBbIi OJI0K, KOTOPBIA MbI IPH-
coelMHsieM K BepIiuHe, UMeeT JieBylo opuenrauuio (cuuwmii). Paccmorpum Bce
BO3MOXKHBIE CJIyYau:

1. K Bepmmue mnpucoennuena napa (LH)-(LH). Torma, mpucoennHus ermg
omuu 610K (LH), monygaum (1). Eciu 661 Mbl se npucoemuusnu (LH), To x
obouM IecTuyroJbHUKaM Ipuiiaock 6et gobasurs (LP), Ho Torma cymma
J100aBJIEHHBIX YIVIOB PAaBHsJIACH Obl 7, 4T0 GoJbiie, yem 27 /3.

2. K Bepuune npucoenunena napa (LH)-(LP). K (LH) yxe nenb3s noba-
BuTh emg onun (LH) B cuity mpeapiayIero myHKTa. 3HAYUT, TPUCOETUHI-
M (LP). Jo mosnuoro yria ocraéres 7/3. Hobaeus (RT), momayunm (2).
Ecnu 661 Mbl He pobasisiyiu (RT), To mpuiiocs Obl 106aBUTH K 0GOUM
napasuiesorpammam (RP), Ho Torna 61 cymma J06aBIeHHBIX YIJIOB DaB-
Hs1aCh Obl 7, 4TO GoJiblie, YeM 7 /3.

3. K Bepiuune He upuMbIKaOT mecTuyroibuuku, Ho upumbikaer (LP). Torua
ectb napa (LP)-(LP), Tak Kak K KOPOTKOH CTOPOHE YK€ HEJIb3sl J00ABUTD
(LH). Ecnin k onromy (LP) npumveikaer (RP), To 1o Toit e npuynne ecthb
napa (RP)-(RP). ITapasiesiorpaMMbl Ja10T TOJIHBIA YOI, U Mbl TI0JIy 44€M
(3). Ecau k omaomy (LP) npumbikaer (RT), To u k gpyromy Toxe, nnaue
MblL Obl 110JIy4nIId npeablayuii ciay4daii. /1o nossoro yrua ocraéres /3.
Hob6asus (LT), nonyuum (4). Eciu 661 Mbt me gobasnsmu (LT), To mpu-
mIock 66 106aBuTh K 06onM TpeyromburkaM (LP), HO Torma 61 cymma
JT00ABJIEHHBIX YIJIOB PABHSIACH ObI 7, 4T0 GOJIbIIe, YeM 7 /3.



4. K Bepiuinne HE IPUMBIKAIOT HU [HECTUYTOJbHUKN, HU HAPAJIEIOrPAMMBI.
Torma K Heil NPUMBIKAIOT IECTh TPEYTOJIbHAKOB, U MbI riojtydaMm (5). .

Jlemma 6 IIycmv @paemenm mo30uku u3 OA0KOS UMEEM CEAZHBIT YUACTOK
epanuybt (Konewnvil uau beckoneunsili), cocmoawul usd OAuHHLLEL PEGED, ae-
AHCAUWUT HAG 00HOT NPAMOT, U NPUHAOAEHCAUUT PUyYPam 00HOT OPUEHMALUY,
PACTOAOIHCEHHBLL 1O 00HY CMOPOHY om 3mot npamot. Tozda, ecau smom yya-
CMoK modHcem 6vimb J0Cmpoen, Mo MoAbKO 00HUM U3 068YT cnocobos.

O BepiuHbl, B KOTOPBIX CXOAATCS TPAHUYHBIE DEOPA TAHHOIO yYacTKa, HMEOT
tur (3), (4) win (5), a 3HAYUT, K COCETHUM PEOPAM MOTYT ObITh IPHCOETMHEHBI
TOMBKO ofuHaKOBbIe (burypbl. OTCIoga CIeLyer, 9YT0 yIacTOK HEeIUKOM JOCTpa-
uBaeTcsa JubOo MmapasieIorpaMMaMu, Ju00 TpeyroabHuKaMu. []

Teopema 4 3amowerue niockocmu OA0KAGMYU MOAHCHO PA30EAUN® HA CAEOYIO-
wue Kaacco, (Puc. 5):

o [llecmuy204bHUKU PACTIOAOICEHDL 8 Y3AAT MPeYy20abHot pewémru: T, n €
{0,1,...}, 2de n 0bo3Hawaem KOAAUNECTIBO NAPAALEAOZDAMMOS, PA3OEAAIO-
wWux wecmuyzorvhukt. OCmarbHoe NPoCmpaHcmeo 3anoAHEHO PEY20ab-
HUKAMU.

o Fcmb moavko 00un WecmuyzoibHuK, 0m KOMOPo20 0MI00AM UeECMb AY-
weti u3 napaarenozpammos: T, . Taxoce ocmaavroe npocmpancmeo 3a-
noaneno mpeyzosvhuramu. (IIpedea T,, npu n — 00.)

e Mosaukxa cocmoum u3 cA0€68 NAPAALEAOZPAMMOSE U/ U MPEY2OLLHUKOS,
KOMNOHYIOUWULCA 8 NPOU3BOALHOM NOPAJKE, ¢ NOOTOOAULUM 8bLOOPOM OPU-
eHMaYuY: S, pipp..., 20e p Ut 0603HANAIOM CAOU U3 NAGPAALENOZPAMMOS U
MPeY20AbHUKOS.

[J PaccmoTpuM BCe BO3MOXKHBIE CITy<aH:

1. Cywecrsyer Bepiuna Tuna (1). Torua Bce coceanue BepHIMHbBL BIIOIb Pé-
6ep WecTuyroJabHUKOB TozKe umeror tuil (1). A 3HauuT, Mbl UMEEeM 3aMO-
menne Ty, COCTOATIIEE U3 MECTUYTOJHHUKOB OJMHAKOBOM OPUEHTAITNH.

2. Her Bepmun tuna (1), HO €CTh MECTHYTONLHUK. B iy IeMMbI 5 OT HEro
MOYKHO TIOCTPOUTH HENMOYKYy U3 MapaJjlielorpaMMOB, KOTOpas Jub0o 3aKaH-
YUBAeTCs IIeCTUYTOJbHUKOM, 100 OeckoHeuHa. Ecim nenouka cocront
u3 n napasuiesorpammoB u umeer sug (LH)-(LP)-...-(LP)-(LH). Torza
BCE BEPUIMHBI IPAHUYHDIX IIECTUYIOJIbHUKOB MMeroT Tuil (2), a 3HAYUT, K
JUTAHHOM CTOpOHE KPANWHUX MapaJIIeIOTPAMMOB HEMOYKU MTPUCOeTAHEHBI
TPEyTOJbHUKHA. B cujty jieMMbl 6 BCe mapaJiiesIorpaMMbl HEMOYKU JOCTPa-
UBAIOTCA TPEYTOJbHUKAMU 1O TUILy (4), U MbI MOJIy9aeM MpsIMOJIMHERHbII
y4YaCTOK I'PaHuIibl, cocrodumii uz n — 1 pédep rpeyrosbuukos (LT). TIpu
9TOM KpailHue BEpUIMHbI STOr0 y4acTKa MOIYyT UMETh TOJLKO Tuil (4), 1no-
sromy K kpaituum (LT) goskaet O6birs pobasienst (RT), a snauur Bech
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Puc. 5: Bosmoxkuble Mo3anku u3 OJI0KOB.

Y4aCTOK J0CTPAUBACTCs TPEYroibHUKaMu 110 Tuily (6), a upsaMosuHeRHblii
y9IaCTOK TPAHMUIIBI YMEHBITaeTcs emé Ha oamo pebpo. IIpomgomkaem mpo-
1[ecc, TMOKa OrPAHUYHMBAIOIIE PsiJl TPEYTOJIHHUKOB MapaJIJIeIOrpaMMbl He
COeUHATCA B BepliuHe Tuna (2), B pe3ysbrare 4ero Mbl MOJIyIUM “Tpe-
YTOMbHBIN’ (ParMentT t,, UMEMOIIHA TPU yIaCTKa TPAHUIILI, KOTOPDBIE T0-
CTPAMBAIOTCA OJHO3HAYHO TeM ke crocoboMm. Takum obpasom, mmeem 3a-
morterne T,,. Ecan nienouka mapasiienorpaMMoB 6eCKOHETHA, TO PacCy K-
Jlast aHAJIOTUYIHO, ¥ MBI TTIOJIYIUM “OECKOHETHBINH TPEYTONhHUK ton M 3aMO-
menue 1y,

3. B zamorenun HeT MeCTUyTONIHHUKOB. TOTAa, ec/in eCTh TapasIeIorpaMmM,
TO OH CTBIKYETCSI 10 KOPOTKON CTOPOHE TOJBKO C COOOI, W MBI MOJIydaeM
OECKOHEUHYIO TIOJIOCY U3 TMAPAJLIESIOTPAMMOB OTHOW OPUEHTAINU, UMEIO-



1Iy1o JiBe OECKOHEYHbIE I'PDAHUIIbI, YIOBJIETBOPSIOIIAE YCIOBHUIO JeMMbL 6.
3HAYUT, TPAHUILI JOCTPAUBAIOTCS JTHOO TOJOCON M3 MapasIeIorpaMMOB,
JIn0O W3 TPEYTOJBHUKOB, IPYA 9TOM TOJIYIUM HOBBIE TPAHUIIGI, Y IOBIETBO-
PSIOIIHe TeM K€ yCJ0BusM. Kcim HeT mapasiielorpaMMOB, TO MOJIy9aeM
€/IMHCTBEHHOE 3aMOIIIEHNEe U3 TPEYTrOJIbHUKOB.

II1oTHOCTH 3aMomnIeHnit

IIycts S1, p1 — WIOMIAAP U TJIOTHOCTH IMWUTA, & So, P2 — WJOMAAb U IJIOTHOCTH
TPeyroJabHUKa. ByaeM cauTarh, 9TO MUT IIOTHEE TPEYTOIbHUKA: p1 > po. I1o-
cuuraeMm wiotHoctd Dy, Dp, Dy 610KOB (COOTBETCTBEHHO TPEYIOJIbHUKA, I1a-
PAJLIEJIOrPAMMA M ILECTUYIOJIbHUKA):

P1 — P2
DT:DPZM*T,
55*2‘1'1

P1— P2

Du=p~ 157

is T

Orciona caemyer, 910
Dy < Dp = Dry.

3HAYUT, HAMMEHBIIYI0 TJIOTHOCTh UMEET 3aMoIrnenne Ty, a HaAnOOJIBIIYIO JTI000e
3aMomienne Thma S, Hanpumep, S(y), Sy uu Sy (Puc. 6). 3amomennsa Tuma
Tn UMEIOT MPOMEZKYTOIHYIO IMJIOTHOCTH, KOTOpad CTPEMUTCA K MaKCHMaJIbHOMI
mpu 1. — 0.
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Puc. 6: Bo3mozxkibie 3aMOMICHUS TIJIOCKOCTU IIMTATOM N TPEYTOJbHUKOM.



