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BBeageHue

Tema mocTpoeHUs: MPaBIWIBHBIX MAPKETOB, B YACTHOCTH, OblIa moaHsTa B 1970 romy
akagemukoM A.H.KoaMoropoBbIM Ha CTpaHHIAX »KypHajia «KBaHT»’, Te HeogHo-
KpaTHO OCBeIIaNach U mo3guee’ .

Cratbu B 3TOM XypHaJie pacCUMTaHbl Ha TEX, Y KOTO YK€ €CTh MareMaTu4ecKkasl moj-
FOTOBKA, MO3TOMY HaIlKMCaHbl HECKOJBKO MOBEPXHOCTHO. HEKOTOPHIX JOKa3aTENbCTB U
paccyXJIeHUN MPOCTO HET U MOHSTh, KaK MOJy4aroTcst GOPMYIIbl U PACCUUTHIBACTCS pe-
3yJIbTaT HerpocTo. HecMoTpst Ha 3TO, M3yUEeHHE TEMBI BIIOJIHE JOCTYITHO JJISI YYCHUKOB
5—6 knaccoB. O4eHb BaXXHBIM MOKA3aJ0Ch TO, UTO B 3THX CTaThAX HET MOSICHEHUN OC-
HOBHBIX TOHSITHH, CTOCOOOB BBIBEACHUS HEKOTOPBIX (POPMYII U MPOITyIIEHA YacTh pac-
cyskneHus. VICTOYHHUK, KOTOPBIH al MACIO IS STOrO HCCIENOBAHHS, BOOOLIE COMIEp-
KUT TOJBKO PUCYHKH MApKETOB 0e3 Kakoro-inbo pasymHoro onucanusi. CoBceM HUYE-
ro HE yAaJIOCh HAUTH O COCTaBJICHMH MHOTOYTOJBHUKOB C YHCJIOM CTOpOH Oosee 12,
axke B yqe6HI/H<e7.

N3-3a 3TOr0 OYEHb TPYAHO OBLIO MOHATH HAWACHHBIC CTAThH, U MBI PEIIUIN MOAPOO-
HO BO BCEM pa3o0patThcs.

OO0beKT HMccjieq0BaHUA: MIPABUIIbHBIE MHOTOYTOJIBHUKU M MAPKEThl, TOCTPOCHHbBIE
Ha UX OCHOBE.

IIpeamer ucciIe10BAHMS: BBIYMCICHUE YIVIOB MIPABUIBHBIX MHOTOYT'OJIBHUKOB; CIIO-
coObI UX TOCTPOEHUSI U 3aKOHOMEPHOCTH YKJIAJbIBaHUS HA MOBEPXHOCTH, pacyeT BO3-
MOYHOCTH UX YKJIQJK{ B BUAE NPAaBUIIbHBIX TAPKETOB.

ue.]'lb: JaTb HOI[pO6HO€ 1 MaTeMaTU4eCK 000CHOBAHHOE PCUICHUC 3aaa4u IOCTPOC-
HHA IIPABUJIBHBIX ITAPKCTOB.

3amaum ucciie10BaHUA

o CdopmynupoBaTh BCce ONMPECICHUs, TaK WM MHAYE HCIOJb3yeMble TPU pe-
IICHUW TAHHOW 3a/1a4M.

e Hayunthcs cTpouTh Ha OyMare MpaBUIbHBIC MHOTOYTOJIBLHUKH.

e (OO0ocHOBaTh HEBO3MOXHOCTb COCTaBJICHHUSI MPABWJIHHOTO MAapKeTa U3 MHOTO-
YTOJIBHUKOB C YUCJIOM CTOPOH Oojee 12.

e Pa3zpsacHuTh MUTEpaTypHBIE JaHHBIC JUTsl OOJIETYEHUS PEIICHUS HAIlIeH 3a/1a4u.

e OcBouth paboTy ¢ mporpaMMHbIM oOecrieueHuem: Microsoft Word, Microsoft
Excel, MathType, ChemWindow.

e [lokazaTh MpeUMyIIECTBO MAaTEMaTHYECKOTO MOAX0Aa K PEUICHUIO 3aJa4M 110
CPaBHEHHUIO C MOJA00POM.

e [loAroTOBUTH KOMITBIOTEPHYIO MPE3CHTAIINIO PE3YyJIbTaTOB PAOOTHI.
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IIpakTHyeckasi 3HAYMMOCTb PadOThI

VYriny6nenHoe u3y4eHHe HEKOTOPBIX TeM Kypca MAaTeMaTHKH, HE BXOMSIIHUX B IPO-
rpamMMmy OOy4YeHUs, BOBMOXXHOCTh MCTIOJIB30BAHUS MPU YKIAIKEe MO3aWKH, TUIUTKU, MO-
3aMYHOI0 IapKeTa, MPUMEHEHUE KOMIBIOTEPHBIX TEXHOJOTUM I MPOBEICHUS pacue-
TOB ¥ 0POPMIICHUS PE3yJIHTATOB.

IL1an ucciaenoBanus

1. M3y4uuTh nMeronyrocs o TeMe JINTepaTypy.
JlaTh onpeneneHus MOHATHIM, UCITOJIb3YEMBIM IIPY PELIEHUH 3a4a4H.
HayuuTbcst BBIUUCIATE YTIIOBBIE BEJIMYMHBI B IPABWJIBHBIX MHOTOYTOJIbHUKAX.
OcBOUTH MOCTPOEHUE PABUIIHLHBIX MHOTOYTOJIbHUKOB Ha OyMmare.
BpISICHUTE JIOrMYecKre M MaTEMaTUYECKUME 3aKOHOMEPHOCTH YKJIAAKHU Ipa-
BUJIBHBIX [TAPKETOB.
OdopMUTh pe3yabTaThl.
[ToArOTOBUTH MPE3EHTALUIO 10 TEME.

nhwhb

N
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OcHOBHas YacTb

1. OCHOBHbI€e onpeaeneHus

Jlist Toro yToObI 00CYXAaTh YTO-TM00, HEOOXOAUMO JIaTh YETKUE OMpEe/IeICHUs Mo-
HSTUH, UCTIONB3YEMBIX B Ipoliecce 3Toro oocyxaeHus. [lockonbky Haiei TeMou siB-
JISIFOTCS TAPKEThI, JaBaliTe HAUHEM UMEHHO C HHX.

llapxemom Ha3bIBAaETCsl TAKOE 3aMOJIHEHHE TUNIOCKOCTH MHOTOYTOJIbHUKAMHM, IIPHU KO-
TOpOM JItOOBIE JIBa MHOTOYTOJIbHUKA JIMOO MMEIOT OOIIYI0 CTOPOHY, JTUOO MMEIOT 00-
I[Y10 BEPIIUHY, JUOO HE UMEIOT OOIINX TOYEK.”

IIpasunvrvlit MHO20Y201bHUK — BBITYKJIBIA MHOTOYTOJIBHUK, Y KOTOPOI'O BCE CTOPOHBI
U Yl oMHaKoBHL. [Ipocreliiye mpumMepsl IpaBHIBHBIX MHOTOYTOJBHUKOB — PaBHO-
CTOPOHHHII TPEYTONBHUK U KBaJpaT.”

MHOroyronbHUK SIBJIE€TCS blNYKIbIM, €CIM OH PACIOJIaraeTcsl M0 OJHY CTOPOHY OT
psIMOi, TPOBEIEHHON uepe3 JIIo0yI0 ero cTopoHy. JInbo Bce TOUKHM OTpe3Ka, COeau-
HSIOILIETO JIIOObIE 1B€ TOUKM MHOTOYTOJIbHUKA, MPUHAJIEKAT STOMY MHOTOYTOJIBHUKY.
JInGo 060ii ero BHYTpeHHHH yroi He npesbiiaer 180°.2

«ITapkeT Ha3bIBACTCS NPABUIbHBIM, KOTJA €r0 MOKHO HAJIOKHUThH HA CaMOTO ce0s Tak,
yTO J100as 3aJjaHHasl €ro BepIIMHA HaJOKUTCS Ha JI00YI0 IPYTYIO 3a/IaHHYIO €ro Bep-
muHy». TIpaBia, He COBCEM MOHATHO?

D10 03HayaeT (puc. 1), 4To ecii Mbl BO3BMEM JIBa OJIMHAKOBBIX AK3EeMILIspa MapKeTa,
BbIOEpEM Ha Ka)KJIOM M3 HHUX MO OJAHOM IMPOM3BOJIBHON BepIIMHE (@), COBMECTUM UX U
HAa4YHEM NIOBOPAYMBATh (0), TO NOCIIE TIOBOPOTA HA HEKOTOPBIN yIrOJ BCE BEPUIMHBI U BCE
CTOPOHBI MHOTOYT'OJIbHUKOB COBIANYT (8).

SesIecoh
RS Rpece

Puc. 1. CoBMelLeHVe nNpaBusbHbIX NapKeToB.
(3eneHoit Toukol 3aeck U Aarnee nokasaHa BblOMpaeMasi BepLunHa Unm BepLunHa 3sesfbl.)
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Jlnst Toro, 4toObl yOpaTh HEKOTOpPHIE HETOYHO-
CTH, BOCIIOJIb3yeMCSl OIpeAesIiCeHUeM W3 ydeOHHUKa. j/
[TapkeT Ha3BIBACTCS MpPABUILHBIM, €CIIH OH COCTOUT B3
U3 MPaBUIBHBIX MHOTOYTOJBLHUKOB M BOKPYT KaXK-
JIOW BEPIUHBI MPAaBWIbHBIE MHOTOYTOJIBHUKH pac-
TIOJI0KEHBI OHHM U TEM e Crocobom.’

36e3001i 6epuiuHbl napkema Ha3bIBAIOT QUTYPY,
0o0pa3yemMyr0 BCEMH MHOTOYTOJbHUKAMH, COIEP-
JKAIIIMH 3Ty BepIInHy.' B 1aHHOI pabGoTe moMerka
BEPIIMHBI 3€JICHOM TOYKOM ITOKA3bIBAET UMEIOLIYIO-
Csl WJIM TIOTEHIIMAJIBHYIO 3BE3]TY.

Buympennuii yeon muoeoyeonvHuxka o0pasyercsi MEXIy IBYMSI €r0 COCEIHUMHU CTO-
poramu.® Ha prcynke 2 510 yroi os*.

Buewnum yenom muocoyzonvhuxa Mpu JAHHOW BEpIIUHE HA3bIBACTCS YIOJ, CMEX-
HBII C yIJI0M MHOTOYTOIbHHKA IpH 3Toit Bepimne.” Ha pucynke 2 310 Gyzner yroi Bs.

o3

Puc. 2. BHelwlHWe 1 BHYTpeHHNe
YrNbl MHOFOYrosibHuKa.

2. NMNocTpoeHune npaBUsibHbIX MHOFOYrofIbHUKOB

JInst u3ydeHuss MHOTUX MaTeMaTUYeCKUX TeM TpedyeTcsi moctpoenue puryp. Jlapaii-
T€ U3YYUM, KaK MOKHO HapUCOBATh HEKOTOPHIC MPABUILHBIE MHOTOYTOJIbHUKH.
[Ipex e yem mpucTynaTh K 3TOMY, HaM IMOTPeOyeTCs ClAeAyoIIee yTBEPKIACHUE:

BOprZ npasuilibHo20 MHO2OY2OJIbHUKA MOaicem Oblmb nocmpoeHa OnUCAHHAasl OK-

PYIUCHOCNIb, MO €CMmMb OKPYIHCHOCNIb, HA KOWlOpOL? Jeaxicam 6ce 6epuLUHbl MHO2O-
2

YeOJlIbHUKA.

3HauUT BEPHO M 0OpaTHOE: HA OKPYKHOCTH MOXKHO TTOCTPOUTH (BMKCATh B Hee) Mpa-
BUJIbHBI MHOTOYTOJBHUK. J[JI1 9TOTO HYXHO ITUPKYJIEeM HA4YEepPTUTh OKPYKHOCTb (7151
SICHOCTH €€ IIEHTp 0003HaueH TOUYKor (J) ¥ MPOAOKUTH TOCTPOCHUS, OTIMCAHHBIC HUKE
JUTSL OTACNBHBIX GuUryp (puc. 3).

Puc. 3. NocTpoeHne npaBusibHbIX MHOTOYrOJSIbHUKOB.

* 3nech U nanee, BHyTpEHHHE YTkl 0003Ha4al0TCs rpedeckoil OykBod o (anbda). HkHuil nHmekc y
OyKBbI 03HAYAET YUCIIO YIIOB 00CYk/1a€MOr0 MHOTOYTOJIbHHKA.

t JlBa yriia Ha3bIBAIOTCSI CMEKHBIMH, €CITH Y HUX OJIHA CTOPOHA O0IIast, a Ipyrue CTOPOHBI 3TUX YTJIOB

6
SABJISIFOTCA JOIIOJHUTCIIBHBIMU IMOJIYIIPSIMBIMU.

¥ Crioco6EI ToCTpOCHNS B3STHI U3 JIHTEpaTyphl. "
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TpeyzonvHux u wiecmuy20,1bHUK

HauepTtuth 0OKpyXHOCTB, BRIOpaTh Ha HEW MPOU3BOJBHYIO TOUKY A U, HE MEHsA pac-
TBOpa LIUPKYJIs,, OTMETUTh UM Ha OKPYXHOCTH ellie maTh To4YeK. (I[oJHOCThIO OKpYKHO-
CTH ITOKa3aHbl IS SICHOCTH. MOKHO ITPOCTO OTMETUTH TOUKY Ha IEPBOM OKPY>KHOCTH.)
CoeauHUB KX MONApHO OTPE3KAMM Y€pe3 OJHY, MOJYyYHUM PaBHOCTOPOHHHUU TPEyrOib-
HVK, 4 COSIMHUB NOAPST — IECTHYT0JIbHUK.

Keaopam

[IpoBeaeM n1Ba B3aMMHO MEPHEHIUKYISPHBIX AUaMmeTpa. [[ns 3Toro MOKHO MOCTpPO-
UTh JIB€ OKPYKHOCTH C IIEHTpaMU Ha KOHIaX TuameTpa AB u paguycom r, OOIbIINM,
YEM PaINYC YK€ MOCTPOECHHOW OKPY>KHOCTH, HO MEHBILINM, 4eM ee auameTp. Touku C u
D B MecTax nepeceueHus: OKpY>KHOCTe paBHOyAaneHbl (Ha ») oT A u B. [lpsmas, npo-
XOJIAIAsl Yepe3 HUX, MEePIEHANKYIISIpHA OTPE3Ky AB U MPOXOAUT Yepe3 ero cepeauHy™
(mokasana myHkTHpoM). Haiinem Touku E u F' Ha mepecedeHrnr HadyajlbHOW OKPY>KHOCTH
Y MyHKTUPHOU JTMHUHU. [loJTydeHHbIE YeThIpE TOUKHA COEUHUM.

Bocomuyzonvnux

ITocTpouB TOYKHM JUJIs YEpUEHUs KBaJpaTa, C HIOMOLIBIO [IUPKYJIS HAalIeM TOYKH, yAa-
JICHHbIE Ha pPaBHBIC PACCTOSIHUS OT BEpIIMH KBajapaTa (cM. keadpam). Ilpuuem, dyem
Janplie OHU OyIyT HaXOAUThCs, TeM TouHee OyaeT moctpoeHue. CoeMHUM MPOTUBO-
JeXalyue TOYKM (IOKa3aHo MMyHKTUPOM) U OTMETUM MECTA MEPECEUEHUsI UMH OKPYKHO-
crer. CoelMHUM BOCEMb MOJIYYEHHBIX TOYEK.

Ilamuyzonvnuk
[TocTpoeHre MpaBUIIBHOTO MATHYTOJBHUKA HECKOJIBKO Ooliee cioxHoe. [IpuBenem
nBa crocoba (puc. 4)."

Puc. 4. lNMocTtpoeHne npaBuUnbHOro NATUYrofibHUKa.
Cnocobbl EBknunga (a) n Oiopepa (6).

Ha oxpykHOCTH 0003HAaYMM JBa NMEPIEHIUKYIAPHBIX TraMeTpa (Kak JJIsg KBajpaTa),
HailieM cepenuHy oTtpe3ka OB u MpoBeaeM OKPYKHOCTh ¢ paauycoM CA (KpacHOro
nBera). Takum oOpa3oM, HaiijieM TOuky DD Ha mepeceueHuu ¢ auameTpoM. Jlamee mo-
CTPOUM OKPY>KHOCTh C paanycoM AD (3eleHoro 1BeTa), KoTopasi JacT HaM JIB€ TOYKHU

* Teopema: TOUKH, paBHOYAAJICHHbIE OT JIByX IAHHBIX TOYEK, €CTh MpsiMasi, IepIeHIUKYIISIpHAs K OT-
pe3Ky, COEUHSAIOIIEMY 3TH TOYKH, U IPOXOASILAsl YEPE3 €ro CepearHy.

" Tasee B 5TOM paszene CI0BO «IPaBUIIBHBII OYIeM B OCHOBHOM OITYCKATb.
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Ha NIEPECEUYCHNUH C HAaYaJIbHOW OKPY>KHOCTBIO. OTIIOKHUM LIUPKYJIEM, HE MEHSs pacTBO-
pa, IBe Ipyrue TOYKU M COeIMHUM UX Bce. JlaHHbIl crocoO omwmcad eme EBkinmom B
ero «Hauanax» (okomno 300 r. 10 H.3.).

Hpyroii cnoco®d uMeeT HEKOTOpoe MPEUMYIIECTBO, TaK KaK Ha MPOTSKEHUH BCETO
IIporecca NOCTPOCHUS HE MEHSIETCS PACTBOP LUPKYJIA, YTO IMOBBIIIAET TOYHOCTD.

[TocTpouM J1Be OJIMHAKOBBIX OKPYKHOCTH TaK, YTOOBI KaXAasi U3 HUX NPOXOoJuia Je-
pe3 neHtp apyrou. Llentpel 4 u B coenuHuMm (miepBasi CTOpOHa MATUYrosbHUKA). Co-
€MHUM TOYKH IlepeceueHus okpyxkHocter C u D. [IpoBeneM OKpYyKHOCTb C IEHTPOM B
Touke D 1 0003HaYUM TOYKHU €€ MEePEeCceUeHUsl C MePBbIMU OKPYXKHOCTSIMU yepe3 £ u F,
a Touky rnepeceuenus ¢ CD — G. Tenepb nposenem npsmMelie yepe3 £ u G uuepe3 Fu G
710 TepeceyeHusl C JIMHUSIMHU OKPYXHOCTEeH. DTH Touku 0603HauuM H u J.

CoenunuB J ¢ A u H ¢ B, 10ay4nM TpU CTOPOHBI MATUYTOJIbHUKA. [[aB BOBMOKHOCTD
JIBYM CTOPOHAM TaKOW JJIMHBI TOCTUTHYTh COBIaACHUA B Touke K u3 Touek J u H, no-
JYy4YUM IATAYTOJIbHUK.

MHnozoyzonbHuK ¢ 1100bIM YUCTIOM CIMOPOH

OnuH W3 METOJIOB, MO3BOJISIOMIMK IMPUOJIM3UTEIBHO MOCTPOUTH MPABUILHBIN BIIH-
CaHHBIN B OKPYXHOCTh MHOTOYTOJIBHUK C JTFOOBIM YHCIIOM CTOPOH M3BECTECH KaK MPUEM
buona (puc. 5).

Puc. 5. [ocTpoeHne CTOPOHbI NPaBUbHOMO CEMNYTONbHUKA.

[IycTh naHa okpyxHOCTh U AB — ee nuameTtp. [locTpouM npaBUIIbHBINA TPEYTOJIbHUK
ABC u paznenum AB, Toukoit D B otHomeHUU AD : AB = 2 : n*. IlycTh poomKeHue
CD nepecey€T okpyx)HOCTbh B Touke E. Torna AE npencTaBisieT CTOPOHY MPaBUIBHOTO
BIIMCAHHOTO M-YroJbHUKA (MOKa3zaHa 3eneHbM). [lpu n =5, 7, 9, 10 norpemHocTs mo-
cTpoeHuss He npesplmaer 1%. C Bo3pacTaHWEM # MOTPELIHOCTH PACTET, HO OCTAETCS
Menbie 10,3%.

Hano 3amerutsb, 4To npu JMr00BIX CAydasiX MOCTPOEHUS YETHOYTOJIbHUKA, [UPKYJIEM
MOHO OTM€UaTh TOJILKO MOJIOBUHY TOYEK C OJJHOM CTOpOHBI. BTopasi mojoBuHa Oynet
HaXOJUTHCS HA MPOTUBOIOJI0KHON CTOPOHE JUAMETPA, YTO JIETKO OTMETUThH, MTOJOKUB
JIMHENKY Ha IUaMEeTP ONMKMCAHHOW OKPY>KHOCTH.

* 3nmeck M anee nepeMeHHast # 0003Ha4aeT KOJIMYECTBO YTIIOB MHOTOYTOJIbHUKA.
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3. PacyeT yrnoB npaBunbLHOro MHOroyrosibHuKa

[TocKOJIbKy MHOTOYTOJIBHUK MOET UMETh TOJIBKO 1IE€JI0€ YKCIIO YIJIOB, €ro MOXHO
0003HAYUTh KaK n-yroibHUK, rae n = {3, 4, 5...}.

W3BecTHO, YTO cymMMa YIJOB TpeyroibHuka paBHa 180°, a y mpaBUIBHOTO MHOTO-
yTroJdbHUKA YIJibl paBHbl. OTCIOJa CleAyeT, YTO BHYTPEHHUU YroJl paBHOCTOPOHHETO
TpeyrojiibHUKa paBeH 60°. VY kBajpaTa, Kak y NpSAMOYTOJIbHUKA, BHYT-
peHHue yribl paBHbl 90°. Takke, Mbl JErKO MOKEM BBIUUCIUTH 3TO 3Ha-

YEHHUE ISl [ECTUYTOJIbHUKA MO M3BECTHOMY BCEM BUIY MUYEIHMHBIX COT.
B onHoit BepimHe cxonsarcs Tpu GUrypsl, 00pasys mosHbli KpyT (360°).
Pesynbrathl cBesieHbI B Ta0MIIE .

Ta6bnuua 1. PacyeT BHYTPEHHMX YITIOB B N-YrofbHUKE

n ana ° Zan - (Xn'l’l, ° Bn - 180 — (l, ° ZBn - Bn'na °
3 60 180 120 360
4 90 360 90 360
6 | 120 720 60 360
HYTGM IIOUCKa 3daKOHOMCPHOCTHU B pPAAY HU3BCCTHBIX HaM BHYTPCHHHX VYIJIOB 6I>IJ'I3
180°(n—2)
BBIBCJICHA (I)OpMy.]'Ia O =———, UYTO 3aHAJIO AJOBOJIBHO MHOI'O BpeMeHI/I. HpI/I cc
n
YIIPOUICHUHU 6I>IJIa IMOJIy4CHA HOBAA (bopMyna:
 _180:(n=2) 180n-360 _180n 360 _ .. 360 _ .. 1802 :180_(1_3)
n n n n n n n

[TonnpoOyem BeIBeCTH 3Ty (HOPMYITy HE TOAOOPOM, a MTyTEeM MaTEMaTHIECKUX PaCCyK-
JCHUM.
Mps1 BoIsIBUIM (Ta0i. 1), 4TO cyMMa BHEIIHMX YTJI0OB MHOTOYTOJBHUKA Y B, = B, n =

360 .
360°. Torma PB,= ——. BMmecTte ¢ Tem, U3 pUCYHKa 2 BHJHO, YTO BHYTPEHHUH yroi
n

n-yronsHuka o, = 180 — B3,,. [logcraBuB crtona 3HaueHue 3, HOTyUUM:

an:180—Bn=180—@=180—180'2=180-(1—3j. (1)
n n n

EHIG Impome IMpOBCCTHU PACCYXKIACHUA C IIOMOIOBIO TCOPCMBI O CYMMC YIJIOB MHOTI'O-
YI'OJIbHHUKA.

CyMMa BHYTPEHHHUX YTJIOB BBIITYKIIOTO 7-yTOJbHUKA

o, = 180°(n — 2).2

Jloka3aTesnbCcTBO TEOPEMBI O4EHb MpocToe. Ecnu npoBecTy Bce AMaroHaau
U3 OJIHOM BepUIMHBI, TO Qurypa Oyner pa3Oura Ha HECKOIBKO TPEYTOJIbHU-
KoB. VX Kosm4yecTBO OyJIeT Ha JIBa MEHbIIIE YHMCIIa BEPIIMH MHOTOYTOJIbHUKA.
A cymma yrioB TpeyronbHuka paBHa 180°. Teopema nokazaHna.
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Tak kak Y IPaBUJIBbHOI'O MHOT'OYT'OJIbHHKA BCC YIJIbI OMHAKOBBIC, MOXHO 3aIINUCAaTh:

n h " "

n

Takum 00pa3oM Mbl BHOBb NMOTY4YMIHN ypaBHeHue (1).

B3siB TOT k€ MHOTOYTOJIbHUK U MTOCTPOUB €r0 BHEIIHHUE YTJIbl, MBI 00-
Hapy>KUM, 4TO, MOCJEJOBATEIbHO MPUOABISIA CIEIYIOUMN yroi, Oyaer
MPOMJICH MOJIHBIA KPyT B 360°.

To e caMmoe MOXHO paccuuTaThb MATEMAaTUYECKU:

> Bn=PBurn=(180—-0a,)n=180n—180°(n—2)=360°.

[TonyuuB ypaBHeHue (1), MBI MOKE€M IPOU3BECTH BBHIYUCICHUE BHYTPEHHETO yrija
JUIsL TF000ro n-yrojibHUKa. JlJis 3TOro, KOHEYHO, MOKHO BOCIIOJIB30BaThCA OyMaroil u
PYYKON WA KaJbKYyJISITOPOM, HO Mbl MPUMEHHM CYHIECTBEHHO OoJiee 3((HEeKTHUBHBIM
pacyeT ¢ UCIOIb30BaHUE MTPOTrpaMMBbl KaIbKYJISIIIUHU 3JIEKTPOHHBIX Tabiui Excel.

Jl71st 5TOrO BBEIEM B MEPBYIO KOJOHKY (A) 3HaueHus n, a Bo BTopyto (B) — dopmymny
JUIsl pacueTra BHYTPEHHErO yIJla COOTBETCTBYIOLIErO #-yrojibHUKA. [[1s TpeyroibHUKa
oHa Oymet umeThb Bua: «=180%(1-2/A2)».

Kak u Bcsikast hopmyna B Excel, ona HaunHaeTcs co 3Haka paBeHCTBa. Jlaiee moaHo-
CTBIO BOCIIPOM3BOJUTCS ypaBHEHHE (1) 3a OAHUM MCKIIOYEHUEM: BMECTO 7 'y HAC CTO-
UT «A2». 9TO — cChIJIKa Ha AYEHKY, CTOAIIYIO B IepBOU KOJIOHKE (A) U BO BTOPOH CTpoO-
ke. Bo BTOpoi — moTOMYy, 4TO IepBas 3aHATA 3ar0JIOBKOM KOJIOHOK.

3HauuTenpbHOoe 1OCTOMHCTBO Excel /it mogoOHBIX BBIUMCIEHUI 3aKIIIOYAETCS B TOM,
4yTO (hOpMYITy HY’KHO HaOpaTh TOJILKO OJMH Pa3, a 3aT€M CKOMUPOBATH U BCTABUTH B TE
STYEUKH, TJe IOJHKHBI OBITh MPOU3BEJAEHBI COOTBETCTBYIOIINE BhIYUCIeHUs. [Iporpamma
caMa 3aMEHHUT CChUIKM Ha siueiiku: Ha A3 juis kBaaparta uinu Ha C6 11 JBEHaIUATH-
yTOJbHUKA, MPAKTUUECKH J1aBasi CChUIKY HA 3HAYEHHUE SYEHKU, HaxOondIlencs clieBa OT
TOM, T7ie BCTaBjeHa ¢popMyia.

Bcs pabota 3aHs51a HECKOJIBKO MUHYT, YTO HEBO3MOKHO MPU MCHOJIB30BaHUU JTFO00-
ro apyroro crnoco6a. Pe3ynbrarsl mpecraBieHsl B Tabmauie 2.

Tabnuua 2. BHyTpeHHWe yrmbl N-yronbHUKOB, paccunuTaHHble B Excel

A B C D
"n a, ° n a, °
2| 3 60| 8 135
31 4 90| 9 140
415 108 | 10 144
51 6 120 | 11 | 147.2727
61 71128571412 150

N3 Tabnuiibl XOpoIo BUAHO, UYTO BHYTPEHHUHN YroJl y CEMU- U OAMHHAIIATUYTOJIbHUKA
MPEICTaBIACT COO0M OCCKOHEUHYIO necaTudHyio Apoon {128,57(142857) u 147,27),
COOTBETCTBEHHO}, B CBSI3M C UeM MX HEJIb35 UCIOIb30BaTh JJIsl YKIAJKH MapKeTa.
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4. Yucno ¢uryp, y4acTBYHOLWMX B MOCTPOEHUMN

O0603HaunUM uepe3 m KOJIUUeCTBO (PUTYp, KOTOPhIE MOT'YT Y4aCTBOBAaTh B MOCTPOSHUU
3BE€3/1bl BEPILIUHBI, U TOMPOOYEM BBISICHUTH €r0 BO3MOKHbBIC 3HAUCHUS.

JlocTaTo4yHO JIETKO MOHATh, YTO BHYTPEHHUN YIroJl MPaBUILHOTO MHOTOYTOJIbHUKA HE
MOXET JocTturath BenuuuHbl 180°. B aTOM cityuae ero cTopoHsl OyIyT JiexaTh Ha O
HOM IpsIMOiA, paBHO KaK U BCE MOCIIEAYIONTUE CTOPOHBI. Eciiu paccMOTpeTh 3TO ¢ TOUKHU
3penus popmyisl (1), To # TOMKHO OBITH PaBHO 2, a ABYXYTOJbHUKOB HE CYIIIECTBYET.
Takum 006pazom, mpy, = 3. Ecnu xe pazaenuts yrona 360° Ha 60° (HAMMEHBIIHN YTOJT U3
BCEX BO3MOKHBIX ISl IPABUIIBHBIX MHOTOYTOJBHUKOB), TO MbI MTOIYUYUM My, = 6, UTO
COOTBETCTBYET LIECTU TPEYTOJbHUKAM.

CnenoBatenbHo, M= {3,4,5, 6}.

5. Ucnonb3oBaHMe MHOroyrosibHUKoB ¢ n > 12

B nmoctynHo# nutepaType Takhe MHOTOYTOJIBHUKUA MPAKTUYECKA HE OOCYKIAroTCs.
Takux guryp 6ecKoHeYHOE MHOKECTBO. A MOYEMYy OHU HE MOTYT OBITh MCIIOJIb30BaHbI
JUTsI TOCTPOCHMSI MPABUIIBHOTO MapkeTa’?

Jlyig TOro 4toObl COCTaBUTH JBA N-YTOJbHUKA C JOCTATOYHO OOJBIIMMH 3HAYCHUS-
MU 71 C KaKUM-THOO MHOTOYTOJBHUKOM, BHYTPEHHHM YTOJl MOCIEIHEro IOJKEH OBITh
MeHblIie 60°, Tak Kak B 00CYy>KJ1aeMOM Cilydae cymMma JABYX yTiioB npeBbicuT 300° (kax-
Il OoJbllle, YeM y IBeHAAIaTHYTOJIbHIKA). Takoe cocTaBieHue HEBO3ZMOXKHO. Takum
o0pa3oM, B IOCTPOEHUH MOKET Yy4acTBOBAaTh TOJBKO OFHA MoaoOHas ¢urypa u ase —
C MCHBIITUMH BHYTPEHHHMH yIJIaMH. UTOOBI YIOXKHUTH 3Ty (pUTypy ¢ ApyrMMH, OHA
JIOJI’KHA UMETh LEJIOYUCICHHBIA BHYTPEHHUHN YTOJI.

Hewmnoro npeobdpazosas Gpopmyiy (1):

o, =180-(1—3j=180-(ﬁ—3j=180-”_2 _180-(n=2) (2%)
n n n n n

MBI JIETKO MOEM OIpPeJeIuTh, UTO IEJIOYMNCICHHBIA BHYTPEHHUN yroia (o) MOXKET To-
JYYUTHCS TOJIBKO TIpH # KpaTHOM 180 mitn # kpatHOM mipou3BeaeHuto 180-(n — 2). B mo-
CJIEIHEM CITy4ae MHOXUTENb (1 — 2) MOXKET COKpAIlaThCs C 71, TOJIBKO €CIIU 71 — YETHOE
YUCJI0, TO €CTh J1aBaTh AOMOJHUTEIbHBIM MHOKHUTEID 2.

Pa3znoxum uucno 180 Ha npocteie MHOXUTENH: 180 = 2-2-3-3-5. OTcrona, KOIU4ecT-
BO AenuTeneit uncia 180 Oyner 18:

Xi=1{1,2,3,4,5,6,9, 10, 12, 15, 18, 20, 30, 36, 45, 60, 90, 180}

Jlo0aBuB elie OJJMH MHOXUTEIh (Ha3BaHHYIO BBIIIE JBOMKY), MOJIYYUM MHOXKECTBO
X, cocrosiee u3 24 uucen: X, = {1, 2,3,4,5,6,8,9, 10, 12, 15, 18, 20, 24, 30, 36, 40,
45, 60, 72, 90, 120, 180, 360}.

[TockonbKy enuHUIIA U ABOMKA HE UMEIOT CMBICIIA, @ PACCMOTPEHHUE ATOTO MHOKECT-
Ba 710 12 ¢dakTUUYECKH MPUBEJCHO paHee, 00paTUMCS K OCTAIBHBIM YMCIIaM. Takux 4u-
cen 14, 1 3TOT pacyeT MOXKET OTHATh MHOTO BPEMEHHU. A HEJb3s JIU €r0 COKPATUTh WU
XOTs1 OBl YIIPOCTUTH?

* Takas xe (popmyna Obuta ciyyailHO MoJydeHa MPH MOMCKEe 3aKOHOMEPHOCTH M3MEHEHHsI BHYTpPEH-
HEro yriia B IPaBUJILHOM MHOTOYTOJIbHUKE.
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Kak yxe cka3zaHo, BHYTPEHHHI YroJ BO BCeX ciydasx OyaeT mpeBbimath 150°. Oc-
taBmasica BenuuuHa (B + 180°) menbie 210° 1 HEe MOXKET OBITH MOTyUYEHA!

e 00aBJIEHHUEM TaKOIO K€ MHOTOYTOJIbHMKA WA OOJBIIEro (MX CyMMa MpPEBBI-
cut 300° u He HaliAeTcs TpeTel GUryphl AJis JOTIOTHEHUS );

e no6aBneHueM Oosee 3 puryp (maxe 60°-4 = 240°);

® eCJIM CyMMa BHYTPEHHUX YIJIOB 100aBisieMbIx ¢uryp He mpessimaer 180°.

Takumu BapraHTaMy MOTJIM ObI OBITH (UTO HECJIOXKHO ClIeTIaTh MepedopoMm):
o3 + o3+ oz =60+ 60+ 60=180°
o3+ ozt oy=60+60+90=210°
o3+ os =60+ 108 =168°;

ozt og =60+ 120 =180°;
OL3+OLg:60+ 135:]950,

o3+ o =060+ 140=200°;

o3+ o= 60 + 144 = 2040;

o3+ o, =60+ 150=210°;

oy + oy =90+90=180°

oy o5 =90+ 108 = 7198°;

o4+ oe=90+120=210°%
ostos=108 + 108 =216°;

O T Oy = 120 +90 = 2100;

og + 0y = 135 + 90 = 225°.

XOopo111o BUAHO, YTO MPUBOJIUTH BCE BAPUAHTHI HET CMBICIIA, TaK KaK 3HAUYCHHE HAYU-
HaeT MPEBbINIATh 33JJaHHYI0 B ycloBUM BelnuuHy (<210°). KpacHbIM KypCHUBOM BBbIjIE-
JIEHBI YTJIbl, YIOBIETBOPAIONIME BCeM ycinoBusAM. OTo — 195, 198, 200 u 204 rpanyca.
Ocrarotcs y1s PenojaraeMoro BHyTPEHHETO yIJla #-yrojbHUKa 3HaueHud B 165, 162,
160, 156 rpamycos.

[IpeoOpasyem ypaBHeHUE (2) AJi1 BBIUKCICHUS YUCIIA YTIOB C YYETOM PA3JI0KEHUS
yucna 180 Ha mpocTbie MHOKUTEIIH.

o = 180-(n—2) (2):n= 180-(n—-2) _ 2-2-3-3-5-(n—2).

n (0 (0

n n

3)

3HaueHUe # MOXKET OBITh LIEJIBIM YUCIOM TOJIBKO KOI'Zla 3HAYE€HUE O, MOJIHOCTHIO (10
€AVHULIBI) COKPAILAETCS C YUCIUTEIIEM.

Pa3noxxum Ha poCThIE MHOKUTENIM UMEIOIIHUECS Y HAC IPEANOIaracMble yIilbl, BbI-
JIEJIUB KPaCHbIM KypCHBOM MHOHUTENIH, COKpaIlaeMble ¢ MHOKHUTEIAMH yncia 180:

165 =3-5-11 (octatok 11);

162 = 2-3-3-3-3 (octaTok 3:3 = 9);

160 = 2-2-2-2-2-5 (ocTtaTok 2-2-2 = 8);

156 = 2-2-3-13 (octaTok 13).

B nanHom ciydae n — 2 noipKHO npeBblaTh 10 (Tak Kak #7 COOTBETCTBYET OOJbIIIE,

yeMm 12 yriam) u ObITh KpaTHO OCTaTKY, HE COKpAIAsiCh C HUM MOJHOCThIO. To ecTh 3a-
Jla4ya CBOJIUTCS K IMIPOCTHIM apU(PMETHUECKUM JEHCTBUSM.
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165 =3-5-11 (octatok 11), n —2 =22, n= 24,
162 = 2-3-3-3-3 (octaTok 9), n — 2 = 18, n =20,
160 = 2-2-2:2-2-5 (octatok 8),n—2 =16, n =18,
156 = 2-2-3-13 (ocratok 13),n—2 =13, n=15.
Takum 00pa3omM, MOTEHLIMATHHO BO3MOKHBI MAPKETHI ¢ (HOPMYyITaMHU:
O3 + Og + Oy = 60° + 135° + 1650,
oy + o5 + oo = 90° + 108° + 162°;
o + o + og = 60° + 140° + 160°;
o3+ Oljg + Q15 = 60° + 144° + 1560,

Crnenyer mOmMYepKHYTh, YTO BCE 3TH PACUYEThl MOTYT OBITH MOJIHOCTHIO MPOBEIACHBI
yctHO. [lombiTKa cnenaTh BBIYUCICHHS BpydHyio mo (opmyne (1) 3aHsma Obl oueHb
MHOTO BPEMEHU M COBEPIIICHHO HE Morja Obl TapaHTHPOBaTh Oe30mubouHOCTH. Jlaxe
npuBiedeHne Excel mist pacyeToB Beex yTiloB HE MO3BOJUIO OBl JIETKO HAWTH MOTY4YEH-
HBIC 3HAYCHHSI.

[Ipexkne 4em MOMBITaThCS TPOU3BOAUTH IOCTPOCHHUS, OOpaTUMCS K JIUTEpaType.
B cratee’ O.MuxaiioBa npuBejeHa ciIeyiouas nemMma*: «B eepuiune npasunbHo2o
napkema He Mo2ym cxo0umsCsi mpu pasiuyHblX MHO20)20JIbHUKA, ) 0OHO20 U3 KOMOPbIX
HeyemHoe 4Uucio CMOpPOH».

K coxanenuto, npu ee J0Ka3aTeJbCTBE Ha PUCYHKE JOMylleHa HeOobllas HEeTOY-
HOCTb. [laBaiiTe nmpuBeeM 3TO JOKA3aTeIbCTBO (OT MPOTUBHOTO), UCTIPABUB €€.

Ecnu npenmnosioxkute, 4TO TaKOE MNOCTPOE-
HUE BO3MOXKHO (puc. 6), TO, HA4aB OOYEPETHO
JOCTpanBaTh K HEYETHOYTOJbHUKY M- W
N-yTOJBHUKH OT TOMEYEHHOW BEPIIMHBI TIO
YaCOBOM CTpEJIKE, Mbl TIPHJIEM K TOMY, YTO B
WCXOJTHOM TOYKE OKaXyTCs JBa 7-yrOJbHUKA.
(ITapa «m- + n-yroibHUK» MOKET OBTOPSITHCS
mo0oe uuciio pa3.) Takum oOpa3om, 3Ta Bep-
muHa OyJeT cocTaBlieHa He TpeMsl (PUTypaMH,
a JIByMs  OJMHAKOBBIMU UM  HEYETHO- N-yTOJIbHUK
YTOJIBHUKOM, YTO aBTOMATHUYECKU HCKIIIOYAeT

n-yroJIbHUK

m-yTroJIbHUK

. Puc. 6. lNocTpoeHne napketa
IIPaBUJIbHBIN ITAPKCT. BOKPYI HEYETHOYIOmNbHMKa
K coxkaneHnto, mOCTPOEHHE YKa3aHHBIX

BBIIIIE MAPKETOB KaK MPAaBWIBHBIX HEBO3MOXHO B COOTBETCTBUU C U3JIO)KEHHBIM JIOKa-
3aTeJIbCTBOM.

Pacuer B Excel yxe onucanHbIM criocoOOM, MOATBEPKAAET HAIU YMO3AKIIOUEHUS O
LEJIOYUCTICHHBIX 3HAUEHUAX YIJIOB, UYTO OTOOpakeHOo B Tadnuiie 3.

* JlemMa — yTBepKJICHHE, UMEIOIIEE BCIIOMOTaTeIbHOE 3HAaUYE€HUE U TI0JIe3HOe HE camo 1o cebe, a Juis
JI0Ka3aTeNbCTBA IPYTUX YTBEPKACHUM.
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Tabnuua 3. PacyeT npeAckasaHHbIX LLEeNOYUCTIEHHbIX YITIOB N-yrofbHNKOB

n a, ° n a, ° n a, ° n a, °
15 156 30 168 60 174 180 178
18 160 36 170 72 175 360 179
20 162 40 171 90 176
24 165 45 172 120 177

B camom ACJIC, €CIIU INPOAOJIKHUTE SKCIICPUMCHTHPOBATEL U YBCINYUBATL B Excel 3na-
YCHHUC 1, TO MBI ITOJYYUM HOCIIOYUCIICHHBIC YTJIbI TOJIBKO B TCX CIIyYasaX, KOTOPHIC ObLTH
OITKMCAaHEI.

6. CocTtaBneHue napkeToB nyTem nogdopa

W3 mpeapimymux pacCyKACHUN M TMPAKTHIECKUX COOOpPaKEHUH, MBI JIETKO MOYKEM
COCTAaBUTH TPH MPABWIBHBIX MAPKETa: U3 TPEYTOJILHUKOB, KBaJIPaTOB U IIECTUYTOJIbHU-
KoB (puc. 7-9).

Puc. 7. 6:as. Puc. 8. 4-0.4. Puc. 9. 3-0s.

N3y4yuB pUCYHKH 8 U 9, IETKO 3aMETUTh 3aKOHOMEPHOCTD, 3aKJIIOYAIONIYIOCS B TOM,
YTO B MHOTOYI'OJIbHUKaX C YETHBIM YHCJIOM CTOpPOH
BCE MPOTUBOJICKAIIME CTOPOHBI MapajuiesibHbl. Cpazy
BO3HUKAET >KEJIAHHUE TIOMBITATHCA CIOXUTh BMECTE
BOCbMU-, ACCATH- U JBEHAJIATUYTOJbHUK. B mepBom 4
cillyyae 3TO yJaeTcs cAearh Jerko. M nedcTBUTENBHO,
nBa yria no 135° ocraBnaror Ham 90°, B KOTOpbIE
npekpacHo BIuchiBaeTcs kBazapaT (puc. 10). Kaxnas
3Be3/la  MOCTpOEHa  Tpems  BepuiMHamu  (ABa
BOCbMHUYTOJIbHUKA U KBaJApaT), TaK YTO MbI MOJIYUYUIU
YETBEPTHIN NTPABUIIbHBIN ITAPKET.

MHoro xye 0OCTOAT Jejia C JeCATHYTOJIbHUKOM.
Ecnu npubernyTh K mpeABapUTEIbHBIM pacueTam, TO
TaKOHW OIMMOKH MOKHO M30exkaTh: 144° + 144° ocras-
JISIIOT HaM TOJIBKO 72°, a MpaBWIBLHOUW (UTYPBI C TAKUM
BHYTPEHHUM YTJIOM HET.

UToOBI YETKO HATrJISIHO MPEACTAaBUTH MOJIHYIO Kap-
THHY YKJaJbIBAaHUS BMECTE OJMHAKOBBIX (pUTYyp, BHOBH oOpaTuMcs K Excel, momoiaHus
UMCIOIITUECS BBIUUCICHHS (Ta0I. 4).

Puc. 10. o4 + 2-05.
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Tabnuua 4. PacyeT ocTaBLUMXCS YINOB (B rpaa) A4S HEKOTOPbIX N-yrofbHUKOB.

OcraTox OcraTox OcraTox OcraTox

n | o | orl durypsl ot 2 duryp ot 3 duryp ot 4 duryp

3] 60 300 240 180 120

41 90 270 180 90 0

5] 108 252 144 36

6| 120 240 120 0

8| 135 225 90

91 140 220 80
10| 144 216 72
12] 150 210 60

Pacuetsl mpoBeneHbl NpocThiM BblunTanuem: 360 — m,q,, Tae m, — YUCIO B3ATHIX

n-yroyibHUKoB (1, 2, 3 u 4).

N3 TaOnuyHBIX BBIYMCICHUM, MBI MOXEM HAMHOI'O OBICTpeE MpOaHAIU3UPOBATH,
MOKHO JIM K YTJIy, OCTAIOIIEMYCS OT CJIOKEHHUS OJJMHAKOBBIX (GUTYp NO00ABUThH €Ie YTO-
HUOY 1b.

B TaGnuie Hepenko BCTpeyaroTcsl MOBTOpsIONIUecs 3HaueHus. [IpoBemeM oleHKY,
KaKUMH (pUrypaMu OHHM MOTYT OBITh 3aIlOJTHEHBI, BBHIIIUCAB UX IO MOPSIAKY OT MaKCH-
MaJIbHOT'O J10 MUHMMAaJILHOTO (Tadm. 5).
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Tabnuua 5. Bo3aMOXHbI€ peLleHns npy NOCTPOEHUN NApKETOB

VYrou, ° | UcTounuk | Bo3aMokHBIE TONOJIHEHUS HroroBbie hopMyIibl
300 (0.5 5'(X3, Ol 1 3'(X3, 2’(112 6'0(,3
4'0(3 + 0
o3 + 2‘0(12
270 Oly 3-0l4, O4t 3-0L3. 4-0u4
303+ 201
252 |os o5 + 0o 2-0i5 + 0ug
240 Qlg, 2‘0(3 2‘0(6, oz 1+ Oy, 4'(13, 2'0(4 + 0oy 3‘0(6
o4+ 0o+ 0y
4‘OC3 + O
o3+ 2‘0(,4 + O
2:03 + 206
2-03 + oy + o
6'0(3
3'0(,3 + 2’0(4
225 Ol Og + Oy oy + 204
220 | oo — —
216 | ay — —
210 Ol oy + 03 o3+ 20
180 3'0(3, 2‘0(4 2‘0(4, 3’0(3, o3t L. 3‘0(3 + 2’0(4
6‘OL3
4'0(,3 + O
4'0(4
6-03
4'0(3 + 0
144 2'0(5 (AT} 2'0(5 + Olyo
120 4'0(,3, 2‘0(,6 g, 2'0(,3 6'0(3
4'0(3 + Ol
2'0(,3 + 2’0(6
3'0C6
90 2'(X,g, 3'0,4 (0] 4'&4
Oy + 2‘(Xg
80 2'0(,9 - -
72 2:0ly9 — _
60 2'0(,12 3. o3+ 2‘0(,12
36 3-0is — —

JlanHbIi epedop 3aHMMAeT OYeHb MHOTO BpeMEHHU. BmecTe ¢ TeM OH JaeT HaMm Bce
BO3MO>KHBIE BapUaHThI IOCTPOEHHUS MAPKETOB, XOTs MOJYy4aeTCs MHOKECTBO IIOBTOPOB
(6'0(,3, 3'0(.6, 4‘0(,3 + oz, 4'0(,4, 2'0(5 + O(,lo...).
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N36aBiaeHre oT MOBTOPSIOMIMXCS 3HAYCHUH B JTAaHHOM CJydae IMPEeJCTaBIIsIeT COOOM
JIOBOJIBHO CJIOKHYIO paboTy. BMecTe ¢ TeM, oHa MOXKET OBITh CJieJlaHa OUYeHb OBICTPO H
C MaKCHUMAaJIbHOM TOYHOCTBIO cpefcTBaMu MS Word B KOTOPOM U MPOUCXOJUT HAOOP
Tekcta. Hajgo oTMeTuTh, uTo Jutst 3Toro KosioHKa «lToroBeie popmynbny qoikHA OBITH
HaOpaHa C KECTKUM COOJIOJICHUEM JIBYX MPABUJI: MHOTOYTOJIbHUKHU BCTABJISIIOTCS B I10-
pAIKe YBEIWYEHUS YMCia CTOPOH M Kaxknaas (opmyia pasMmelieHa JuOo B OTACITLHON
auerike, 1100 B oTaenbHOM ab3aue. [locne 3Toro xononka Beiaensdercs (Shift+mpasas
KHOIIKa MBIIIIH), KOMUPYETCS U BCTaBJIsIeTCsl B mycToM ab3arie. Kypcop ycranaBiuBaet-
csl B MOJY4YEHHON Tabnuue U BbinojHsAeTca koMaHna meHio «Table—Convert-Table to
Text». Ilpeobpa3oBaHHBIA (parMEeHT aBTOMATHYECKH BBIJEISAETCS, MOITOMY MOXKHO
cpa3y BBINOJHUTH KOMaHly MeHIo «Table—Sort...». Takum oOpazom, mosy4aeTcsi 0OTCOp-
THPOBAHHBIN 110 ab3aIaM TEKCT, B KOTOPOM BCE TOBTOPSIOIIHECS POPMYIIBI UAYT MO/~
psll, 1 OOHAPYKUTh UX OUYEHB JIETKO. MITak, MBI TTOTYYUIIA CITUCOK BO3MOXKHBIX (hOPMYIT
s 12 mapkeToB:

I 203+ 204 T 4oy

2 | 203+t0st o 8 |60

3 205+ o 9 |oasz+20p

4 | 3-05+204 10 | o3+ 201 + O
S 304 11 | oy + 203

6 | 405+ 0 12 o+ o+ o

Yeroipe n3 HUX (momedeHbl (OHOM) MBI yxke noctpowiu (puc. 7-10). IIpomomxum
aHaJIU3 U IOCTPOECHHUE.

dopmyna 2-0; + 2:0,g TO3BOJIAET YI0KHUTH PUTYpBI ABYMS criocobamu (puc. 11), HO B
OJIHOM U3 HHUX MOJYYaroTCs IBE€ COBEPILEHHO Pa3HbIX BEPIIMHEI (0), B CBA3H C YEM MO-
KeT OBITh MMOCTPOEH TOJIKO OJIMH MPAaBHIBHBIN MapKeT (a).

a 5 4]

Puc. 11. 2'0(3 + 2'&6.

s coygast 2-03 + a4 + opp (puc. 12) mocTpoeHre U BOBCE HEBO3MOXKHO.
To4HO Takas e cUTyalusi BOZHUKAET sl 2-0is + oLyg (puc. 13). D10 cOOTBETCTBYET
JIEMME O HEBO3MOXKHOCTH YKJIAJKHA TPEX MHOTOYTOJBLHUKOB, XOTSI ObI OJIMH M3 KOTOPBIX
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HeueTHbIH (cTp. 13). Kpome Toro, npu ykinaasiBaHUU 04EpeTHOTO MSTUYTOJIBHUKA (I10-
Ka3aH KPacHbIM) MOJYyYUTCS yrou y = 36°.

a o

Puc. 12. 2'0(.3 + oy + oo

Puc. 13. 2'0(,5 + oo

3aro gopmyna 3-o3 + 2-0l4 MO3BOJSET MOCTPOUTH LIENBIX JIBa MPABUWIbHBIX MapKeTa

(puc. 14).
7
6 VARN

Puc. 14. 3-05 + 2-0u4.

Ynaercs ynoxuTh U nmapkeTsl mo popmynam 4-a; + o (puc. 15) u o3 + 2-a4 + o
(puc. 16).

B cnyuae xe o3 + 2-01; ynaerca NOCTPOUTh MPaBUIIbHBIN MapKeT, MOKa3aHHBINA Ha
puc. 17a v HeTpaBUIIbHBIN, HO YaCTO MCIIOJIB3yEMBIN Ha npakTuke (puc. 176).
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g 9

<

Puc. 15. 4-a5 + o. Puc. 16. o3 + 2014 + 0.

“ 6
%

Puc. 17. o3+ 2'0(,12.

W, nakonelr, Ha pucyHke 18 mokaszaH MocjaeHUuN U3 BO3MOXKHBIX IMApKETOB C (hopMy-
JIOH o4 + Olg + OLps.

% no

XX O

Puc. 18. Oy + O + 0o,
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7. HekoTopble 0COGEHHOCTU CNOXeHUsa apobeun
[Tpu pemieHnn gaHHOM PabOTHI NPUIIETCS CTOJIKHYTHCS C YPaBHEHUSMHU THUIIA

1 I 1 1
Z— =a, TO €CTb — +—+...— =a, I'Ie a — U3BECTHOE HaM YHCJIO.
n,

i nl n2 ni

Korma naunHaeTcs usyueHue NeUCcTBUI ¢ APOOSIMU, TaKHE BBIYUCICHUS MOTYT IOKa-
3aTbCA CIOKHBIMU. Ha camoMm nene, 3Ti ypaBHEHUS UMEIOT MaJIo LEJOYUCICHHBIX KOP-
HEW, HAUTH KOTOPBIE HE OYEHB TPYIHO.

OCHOBHOI 3aKOHOMEPHOCTBIO OYyJIET TO, YTO MOJIYYEHHE E€IMHMIIbI MPU CIOKEHUU
HECKOJIBKHUX TaKUX JAP0OEi BOZMOXKHO IIPHU UX PABEHCTBE, KOTJa B 3HAMEHATENSAX CTOUT
OJIMHAaKOBOE YHUCJIO, PABHOE KOJUYECTBY CKJIa/bIBAEMbIX IPOOEii:

1 1 1 1 1
—+—=1 —+—-+==
2 2 3 33
JIn6o cymma vacTtu poOelt AaeT OJHYy AOJII0 €JUHUIBI, a CyMMa JIpyroi yactu — oc-
TaJIbHYIO:
1 1 1 1
—+—+—+—=
3 3 6 6
C npyroii cTOpoHBI, HAaOIIOMAETCS 3aKOHOMEPHOCTh, KOTa YBEJIWYEHUE OJHOIO U3
3HaAMEHaTeJIel BeIeT K YMEHBIIEHHUIO APYroro. OTo CBSA3aHO C TEM, YTO YHUCIIO, JIEJIEH-
HOe Ha OOJIbIlIEE YHMCIIO, JAaeT MEHBUIMN PE3yJIbTAT, KOTOPBIH JOIKEH OBITh BO3MELICH

Ipyroil npoObto. A Takas KOMIEHCAIUsl JUIsl YUCIUTENS, PaBHOTO EJIMHHIIE, MOXKET
OBITH TIOJTyYEHA JTaJIEKO HE BCET/Ia.
I 1 1 I 1 1

—F—4—=1, —+—+—-=

4 4 2 6 3 2

Ecnu npuHsTH, 4TO IEpEMEHHBIE 1] > 1, > ... > n; (pacCTaBUTh UX B MOPSIKE BO3pac-
TaHus), TO, HAanOoJIee MPOCTON BapUAHT, KOT/Ia OHU PaBHBI MEX]Iy COOOW M paBHBI YHC-
Jy CKJIaABIBAEMBIX TPOOEH aeT MHOTO OTPaHWUYCHHM IS M3MEHEHHS 3HadeHus. Tak,
MOCJICIHUIN 3HAMEHATEb MOXKET OBITh TOJBKO YMEHBIIEH (4 OH M TaK HAMMEHBIIIUN).
Ecnu ero yBennuuBaTh, TO B OCTABUICHCS YAaCTH KaKue-HUOYAb 3HAMEHATENU JIOJKHBI
OBITh YMEHBIIIEHBI, a 3TO TPOTUBOPEUUT YCIOBHUIO.

Jlns ypaBHeHUH, rJie HaM MOHAN00SATCS TAKUE BBIUUCICHUS, I00ABATCS €Il YCIOBHE
MOJICTAHOBKH TOJIBKO OMPEJAEICHHBIX YUCEN U3-3a TOT0, YTO KOJIUYECTBO YIJIOB JIOJAKHO
OBITH HE MEHEEe TPEX U T.I.

HexoTopble W3 MpUBEICHHBIX MOAX0I0B (TOJIBKO JIJIi YEThIPpeX HEU3BECTHBIX) 00CY-
JKIEHBI B cTaThe'. B uacTHOCTH, TaM JaHbl 14 BOSMOXKHBIX PELICHHI, U3 KOTOPBIX I
Hallle 3a7a4M MOAXOAAT TOJIBKO YEThIpE, TAK KaK B OCTAJIbHBIX CIIy4asiX OAHO U3 YU-
cel — JIBOMKa.

l...

l.

I.

8. CocTaBneHue napkeToB NyTeM BbIYMCIEHUN

HCCMOTpH Ha TO, YTO B IIPCABIAYIIUX pa3aciiax ObL1a mpoaciraHa OobIas BEIYUCIIH-
TCJIbHAas pa60Ta, OOJIBIIMHCTBO peuICHUs 3aK/Ir049aiaChb B Hoz[60pe, HC Tp€6YIOIH€M qcT-
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KOT'0 JIOKa3aTeIbCTBA. DTOT paszzels OyJeT MOCBAIIEH CTPOTO MaTEeMaTHYEeCKOMY CIOCO-
6y. B ero oCHOBY YaCTHYHO JICTIIM PACCYKICHUS U3 JTHTEPATypPhl, KOTOPbIE OBLIM J10-
MOJIHEHBI ¥ TIOJIPOOHO Pa3bsICHEHHI.
U3 yxe 00CyXIEHHBIX pe3yIbTaTOB, HAM MOJHOCTHIO MOTPEOYyIOTCS pa3aensl 1-3.
BriBenem ypaBHeHUE I pacyeTa yriioB, 00pa3yomux BEPIINHY MapKeTa:

ZmiOL,- = 360°. (4)

To ecTh cymMMa MpoM3BEIECHUN YMCIAa OJUHAKOBBIX MHOTOYTOJBHUKOB Ha MX BHYT-
pPEHHUE YTJIIbl JOJIKHA COCTaBIATh 360°. lHavye He MOTyYUTCs CII0KUTH UX BMECTE.
[TogcTaBuB B HEro 3Ha4Y€HHE yriia U3 ypaBHeHus (1), momydum

2
> m, -180‘”(1——}23600. (5)
n
B reomeTrpun npuHATO 0003HaYATh MPSIMOM YroJl IEPEMEHHOM d, UTO 1aeT BapUaHT
> m, -2d-(1—gj =4d,
n

XOTS B HAIlIEM CJIy4ae 3TO HE UTpaeT OOJBIION POJIU U HECKOJIBKO YCIOXKHSIET MOHUMA-
Hue. B mro6oM cirydae ¢ J1eBO¥ CTOPOHBI paBEHCTBA eCTh 00mmmii MHOKUTENs 180° (24d),
KOTOPBIM MOXKHO BbIIEIUTh U cripaBa (180°-2). CokpaTuB ypaBHEHHE Ha 3Ty BEIUYUHY,
MBI TIOJIyYUM OKOHYATEIHHBIM BapUAHT, KOTOPHIA M OyJEeM HCIIOJIH30BaTh B JajbHEH-
IIMX pacuerax:

zm,(l_%j:z. (6)

n

8.1. MNapkeTbl N3 TpeX MHOrOyrofibHUKOB

B nanHOM cilyyae BO3MOKHBI TPU CUTYaLIUHU:
1) Bce MHOTOYTrOJIbHUKHM OJIMHAKOBHIE;
2) nBa OIMHAKOBBIX U OJMH — JIPYTOM;
3) Bce MHOTOYTOJIbBHUKH Pa3HBIE.
na nepeozo cayuaa ypaBHEHUE IPUHUMAET MPOCTEHIIIUMI BUI, TaK KaK cyMMa OyJeT
COCTaBJIATHCS TPEMSI OJUHAKOBBIMU (DUTYpaMU:

3-(1—3j=3—§=2 (7)

n n

Y UMEET eIMHCTBEHHBbIA KOpeHb n = 6 (puc. 9, mapker 3).

s 08yx 00uHAKO8bIX U 00HO20 OPY2020 MHO20Y201bHUKA TIOJTYYUM:

2-(1—3)+1- 1-2]=2
n p

WJINn

2 4 4
p 2, P ®)
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B nanHOM ypaBHEHHUH IEJIOYMCICHHBIE # MOTYT OBITh MOJYyYEHBI TOJBKO IMPU YETHBIX
3Ha4YCHUSIX p (TOJBKO Toraa OyAeT MPOUCXOJUTh COKpaIeHUE 3HAMEHATelNs C YeTBep-
KO YHCIIUTENIS ) WK TIpH p = 3 (B 3HaMeHatelne OyJIeT eAMHUIIA).

p 3 4 6 8 10

n 12 8 6 16 5
3

Puc. 17 10 9 — 13

[Tapker | 10 4 3 — —

Kak BugHO, ommbka mpou3oluia TOJAbKO B OJHOM Cilydyae, KOTOPbI MOXHO ObLIO
npenackasathb: 8 —2 =6 (2-3).

Paz6op 0OnMbIIMX 3HAYEHUM p HE UMEET CMBICHIA, TaK KaK BCE MOCIEAYIONINEe YETHBIC
qyucia Ju00 UMEIOT HeUETHBIN JIeIUTeNb, 100 OOJIbIe, YeM TPU JBOMKU MPH Pa3jIokKe-
HUU Ha IPOCThIE MHOXKUTENH. Takum o0pa3oM, Bcera 0yeT moy4aThbesi ApoOb.

TouHee TO ke caM0oe MOKHO MOKa3aTh, BHIJICIUB U3 ypaBHEHUS (§) LEIYIO YacTh:

. 4p _4p-2)+8 _ 4(p—2)+ 8 4. 8 ,

p—2 p—2 p—2 p-2 p—2
U3 Yero CIeNyeT, uTo npu p > 10, 3HameHnarens Bcerna Oyaer Oonblue yncautens. Cre-
JI0BATEJIbHO, B 3TOM CJIy4ae #7 HUKOTAA HE OyJET LIEIbIM YHCIIOM.

B cnyuae ¢ mpema pazusimu MHO20y20/1bHUKAMU, YPABHEHUE TIPUMET BU/I;
2 2 2 2 2 2 I 1 1 1
l-——+1-—+1-—=2; —+—+—=1; —+—+—=—= 9)
n p q n.p q n.p q 2
3a cueT JIeMMBbI, U3JI0KEHHON Ha CTp. 13, MBI MOKEM yTBEpKIaTh, UTO BCE MEPEMEH-
HBIC BEJIMYMHBI B HAIIIEM TIOCTIEHEM YPaBHEHUH JOJIKHBI OBITh YeTHBIMH. Tora, 3ame-
HUB UX COOTBETCTBEHHO Ha HOBBIE MIEPEMEHHbIE 2711, 2p1, 2¢ (YABOCHHBIE MOJOBUHHbIC

3HAYEHUs), IOTYUHUM:
1 1 1 1 I 1 1 (10)

b

+—t
2n, 2p, 2q, 2 n,  p q

[Ipennonoxum, uro n; > p; > q,. Torna
I 1 1 3

nopoq q

B arom ciyuae ¢, He MoxkeT ObITh OoJiblie 2, a g = 4.

111 111 (1D

=1, — -

n p 2 n p 2
Jlpyroii BapraHT JOKa3aTeIbCTBA, HE UCIIOIB30BAHHBIN B JINTEpaType, HO OoJIee Mpo-

CTOM W JIETKO TOJydaeMblii Ha OCHOBE pasnenia 7 maHHoOW paboTsl. [Ipumem Bce 3Hame-
HATEJM PaBHBIMU TPEM, YTO YK€ HAPYIIUT YCIOBUE Pa3HBIX MHOTOYTOJbHUKOB. UTOOBI
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€ro HCIPaBUTh, Ml MOXKE€M TOJbKO YMEHBIIUTH ¢;, HO OHO HE MOXET ObITh paBHO 1
(aByxyroJyibHUK). OcTaHeTcs TOJIBKO CiIy4ai, Koraa g, = 2.
1 1.1 3 2 1
Hanee, ecnu ny > p;, 7o py =3,an; =6. | —=———=———=—.| [lonbITKa uccie-
n 2 3 6 6 6
JIOBaTh OOJIBIIKME 3HAYEHUS p; MPUBEACT K TOMY, YTO /| JIOJDKHA CTaTh OOJIbIIE py, YTO

MIPOTUBOPEYUT yCIOBUIO.
CrnenoBatelbHO, MbI TIOJIYYHJIM HOBBIM MApKET 04 + O + atpp (puc. 18, mapker 10).

8.2. MNapKeTbl U3 YeTbIpeX MHOroyronbHUKOB
B O6IlIeM BHUAC YPAaBHCHHUC UMCCT BU!
2 2 2 2 2 2 1 1 1 1

l—+1-——+1-—4+1-—=2; —+ +%+2:2; —+—+—+—=1. (12)
n p q r n p q r n -p g r

B kadecTBe nepBUYHON NPEANOCHUIKHA IPEATION0KUM, UTO 1 > p > ¢ = ¥, OTKyJa Clie-
nyeT, uto » < 4, Tak KaKk WHaye CIeAYIOIIMe 3HAMEHATeNIH JOJDKHBI CTaTh MEHBIIE 7,
yTOOBl B CyMME MOIJIA MOJYYUTCA €IWHULA. Ecau mpeanoiaoxurb, 4To n =p =q = r
(pewieHue HampanMBaeTCs camo), TO KOPHEM ypaBHeHHUs OyaeT 4 (4eTbipe YETBEPTH)
(puc. 8, mapker 2).

B npyrom ciygae r = 3,

I 1 1 1 1

—+—+—+=-=1 -

1.1
n p q 3 n p q

2

il 13
3 (13)
B 3TOoM ypaBHEeHUH g < 5, TaKk KakK gaxe — < —.

1
Ecnu g = 3, To Ha 1Be ocTaBmIecs ApoOu IPUXOAUTCS 5:
1 1 1
—+—+= +
n p 3 3 n p 3 3 3
YTO MMEET JiBa pelleHus, korga n = p = 6 (puc. 11, mapker 5) wnmu n = 12, p = 4
(puc. 12, mapkera HeT).

Ecnu g =4, ectb enMHCTBEHHOE pelienue: n = 6, p =4 (puc. 16, mapket 9).

1 11 2 1 1 2 1 5
—+—+—==; —+
n p 4 3

n ;:3 4 12

8.3. NMNapkeTbl U3 NATU MHOIOYrosibHUKOB

YpaBHeHue:

222022022,

n )% q r s

2 2 2 1 1
—+ —+—=3; +
n r s

+%+ LI é (14)
q n p qg r s 2

2
p
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[Ipeanonoxum, 4to n > p > g > r > 5. Jlyig pelieHus npu TakoM pe3yJbTaTe Apoou,
HEO0OXOIMMO MIPUHSATH, 4TO ¢ = r = s = 3. Toraa Mbl mosy4nm

1 1 1

np

1 3 1 1
333 2 n p 2

1

Ot10 ypaBHeHHe MbI yxke pemianu (11) npu p =3, a n = 6 (puc. 15, mapker 8). A eciu
p =n=4, To noiry4arcs euie ABa Bapuanta (puc. 14, mapket 6 u 7) .

8.4. napKETbl n3 WecT"n MHOroyroJibHUMKoB

Hawnbonee npocToit u3 Becex ciiydaes, Tak kak 360°/6 = 60° gaeT HaMm TOJIBKO cOYeTa-
HUE MIECTU TPEYroJbHHUKOB (puc. 7, mapket 1). JI[pyrue BapraHThl HE UMEIOT CMBICIA,
TaK KaK BHYTPCHHHM yTOJI TPEYTOJbHUKA — CAMBIF MaJCHbKUH.

9. PacueT no gonsim Kpyra

B cBs3u ¢ Tem, 4TO HA0OP MHOTOYTOJIBHUKOB, (POPMUPYIOUIUX 3BE3y BEPIIMHBI, 00-
pasyet kpyr (360°), MbI MOKEM paccUUTaTh J10JII0, KOTOPYIO COCTaBJISIET OT 9TOW BEJIU-
YUHBI BHYTPEHHUHN yroJl KaXX10ro MHOTOYTOJIbHUKA (Ta0u. 6).

Tabnuua 6. PacyeT BHYTPEHHUX YINOB B N-YrOflbHUKE

n o, © Homs ot 360° | Homs 2 ot 360° | lons 3 ot 360° | [oas 4 ot 360°

2| e 1 2_1 5_1 4_2
6 6 3 6 2 6 3

4 90 l %:l é i:l
4 4 2 4 4

5| 108 3 6_3 9 —
10 10 5 10

6 | 120 1 2 3. o
3 3 3

8 | 135 2 A3 - -
72 72

9 | 140 7 1#_7 o o
18 18 9

10 | 144 2 4 - o
5 5

12| 150 el 10_5 N o
12 12 6

3a cYeT 3TOro, Mbl U30aBiIsieMcs OT Pa3MEPHOCTH U CYLIECTBEHHO OO0JerdyaeM BOC-
MPUATHE, YTO CBSA3AHO C YMEHBIIICHHUEM YHCIIa UCTIOJIB3yEeMBbIX ITUGD.
O0603HaYMB JOIO Yepe3 X, MbI MOJTYYUM MPOCTEHUIITYIO paCUETHYIO (OpMYITy:

Zm,-x,— =1.
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Ho npu noneiTke peuieHus ee myTeM NpUBEAEHHBIX B pasneiie 6 paccyXIeHUH, MbI
HE CMOKEM BOCIIOJIb30BAaThC HUKAKMMU 3aKOHOMeEpHOcTsMU. Hampumep, mng Tpex
Pa3IUYHBIX (UTYP TOIYIUTCS] YpaBHEHUE

X tx+x3=1,

KOTOpPOE BCE PaBHO MPHUIETCS pelaTh MOA00POM, a 3TO0 HAMHOIO IPOIIE JeNaTh, €ClIU
ypaBHEHHE COCTABJICHO B BHJIE CYMMBI IpOOEH.

Takum 00pa3oM, TaHHBIA MNOJAXOJ HE MO3BOJIUT YIPOCTUTh NOCTPOEHUE MPABUIIBbHBIX
IIapKETOB.

10. [lononHeHuMe K onpeaerieHUIO napkeTa

Bo Bpems mepBbIX MOMNBITOK MOCTPOCHUS TAPKETOB, BOZHUKIIA Mpo0IeMa NOHUMaHUs
omnpezaeneHus napkera. HamoMuum onpeaeneHue.
Ilapxemom Ha3bIBae€TCS TaKOE 3alOJIHEHUE TUIOCKOCTH MHOTOYTOJb-
HUKAMH, NPU KOTOPOM JIFOObIE JBA MHOTOYrOJIbHUKA JUOO UMEKT 00-
IIyI0 CTOPOHY, JUOO MMEIOT OOIyI0 BEpIINHY, JIMOO HE UMEIOT OOLIUX
TOYEK.
Tax, nns cirydaeB KJIaCCUYECKUX CTPOUTEIBHBIX TApPKETOB

BO3HHMKAET HEYETKUE MPEAIOJIOKEHHUS, CBA3AHHBIE C TE€M, YTO I[OMEYEHHBIE IMPSMO-
YTOJIBHUKHM UMEIOT OOIIYI0 BEpIIMHY. BMecTe ¢ TeM, y HUX elle ecTb 0OLMe TOUYKH, OT-
MEYEeHHbIe KpacHbIM LBeTOM. OmnpeneneHnue He MO3BOJISET NOHATh, KaK OLICHUBATh Ta-
KYIO CUTYalHIo.

Opnaxko, eciu Obl 3TO ObUT MAPKET, TO MOYTH JIFOOOE 3aMOIIIEHHE OBEPXHOCTH (PUTY-
pamu 0e3 epeKphIBaHMs ObLIIO OBl TAPKETOM.

Ecnu >xe J0MOMHUTH onpeesieHue:

...UMerom eOUHCMBEHHYI0 00UWYI0 MOUKY — 6EPULUHY..,

TO CTaHET OYEBUIHBIM, YTO ITH MAPKETHI — HE MaTEMaTUYECKHUE.
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3akn4yeHume

B pesynbpTaTe mpoBeaeHUs JAHHOTO MCCIENOBaHMs OBLIO HAIJSAIHO MOKa3aHO Ipe-
UMYIIECTBO MaTEMaTUYECKOTO MOAX0/1a K PEHICHUIO TaHHOM 3a1auu niepe]] HoJ00poM U
nepebopoM. OHO 3aHUMAET HAMHOI'O MEHbILIE BPEMEHU IPH MOJIHONW YBEPEHHOCTH, UTO
BCE BapHaHTHl HalIeHbl. I 10Ka3aTeNbCTBA PABUIBHOCTH PEIICHHS ObLIN TPUMEHE-
HBI PacCy>KJI€HUS, OTJIMYAIOIIKECS OT IPUHSTHIX B JIUTEPATYPE.

JlaHHBIM MPOEKT paccMaTpUBaeTCd HAMU KaK HMCCIENOBATENbCKUN, TaK KaK yXKe Ha
3Tane MOCTAaHOBKHU II€JIM U U3YUYEHUS JTUTEPATyphl ObLIO HAMIEHO MHOTO HE OMMCaHHBIX
CTOPOH WJIM HE JOKa3aHHbIX YyTBepx[eHud. Ha Bce 3TH BOMpOCHI MPUILIOCH UCKATh
COOCTBEHHOE PEIIEHUE U MOAXO/IbI.

Bwmecre ¢ Tem, npeasioxkeHo U noApoOHO pa3bsCHEHO NMPUMEHEHHE IPYruX MaTema-
TUYECKUX METOJOB WM MOJAXOJO0B (IEIMMOCTh YMCEJI, PA3JI0KEHNE YUCIIa HA ITPOCTHIE
MHOXXMTEJIN, pelieHue TPOOHBIX YPAaBHEHHI CO MHOIMMHM HEW3BECTHBIMM) Ul COKpa-
LICHUS KOJIMYECTBA IepeOMpPaeMbIX BAPUAHTOB.

C noMouipr0 HaxXOXJAECHUS BCEX LIEJIOYMCICHHBIX KOpPHEH ypaBHEHHs JJI pacuera
BHYTPEHHETO yIja MPaBUILHOTO MHOTOYTOJIbHUKA ObUIM HaWJeHbl Bce (PUTYpHI, KOTO-
PBIMH MOXHO OBLIO OBI CIIOKHUTh MPAaBWIBHBIA NAPKET U3 MHOTOYTOJIBHUKOB C YHCIOM
cTopoH Oonee 12. Jloka3zaHO, YTO TAKOTO MAPKETA HE MOXKET OBITh.

Bb110 npeasioxkeHo JOMOJHEHUE K ONPEIETICHUIO MapKeTa.

Tak Kak JaHHBIM MPOEKT SABJIAETCS MOEH MEPBOM HCCIEN0BATENbCKON paboToH, 51 Ha-
yaJl OCBauBaTh B HEM HAay4HbIA CTUJIb U310KeHUsA. OHO OYeHb OTJIMYAETCS OT TOTO, KaK
MUITYTCS COYMHEHUS WM OT pa3rOBOPHOM peyH.

OcBoeHa U 3aKperuieHa UCCIeIoBaTeNbckast 1 0pOpMUTENbCKas padoTa ¢ Mporpam-
mamu: Microsoft Word, Microsoft Excel, MathType, ChemWindow.

[Tpu BHUMAaTENIbHOM HM3YUYEHUH JAaHHOM pabOThl YUYEHUKH, 3HAIOIIME OCHOBBI apu-
METUKHU U T€OMETPUN HAYAJIBHON LIKOJIBI, MOI'YT OCBOMThH 3aKOHOMEPHOCTH IIOCTPOEHUS
Y COBMECTHOI'O YKJIJIbIBAaHUS MPABUJIBHBIX MHOTOYTOJIBHUKOB U MOJIYYUTh BayKHEUIINE
HaBBIKU MTPAKTUUECKON pabOThI ¢ YIIIOBBIMU BEIMYUHAMHU, APOOSMHU, YEPUCHUIO MHOTO-
YTOJIbHUKOB; 3aKPEIUTh MaTepual 1o TeMe «JleauMocTs uncemn.

N31m0oxeHHbId MaTEpHal MOKET OBITh MCHOJIB30BAH HA MPAKTHKE IS YKIAIKH XYJI0-
YKECTBEHHBIX MMAPKETOB, IUTUTKU, MO3aUKH.

[Tpu BBINOJIHEHUH TaHHOW pabOTHI OBLIO 3aMEUEHO, YTO MPU U3YUYEHUHU B IIKOJIE pa3-
JIO’KE€HUS YUCIa Ha MPOCThIE MHOKUTEIU COBCEM HE OOBSICHSAETCS, B KAKOM TMOPSAKE U
MoYeMy CJIeIyeT UCIO0JIb30BaTh NMpU3HaKu aAenuMocTu. [loaTomy, B cnegyromieit padore
IPENoaraeTcs U3y4yuTh 3TOT BONPOC M pa3paboTaTh ONTUMAJIbHBIA aIrOPUTM IJIs
pa3IoKeHusl.

Kpome Toro, uccienoBaHue MOXKET OBITH MPOJOJDKEHO JUIsl U3yUEHUs 3aKOHOMED-
HOCTEM MOKPBITHS IUIOCKOCTH HENPABWIBHBIMHU IPSIMOYTOJIbHUKAMU, HEBBITYKJIBIMU
MHOTOYTOJIbHUKAMU U IPYTUMHU (PUTYPaMHU.
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A no3naro mup: Matematuka: sHuukioneaus. — M.: ACT, 2005, C.245.
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MpunoxeHus

HeKOTOpre napkKeThbl,
cogepxawume HenpaBulibHbieé MHOIroyroJsibHUKun

HOCTpOCHI/IH BBIIIOJIHCHBI HA OCHOBE pacd€TOB, HEC IMPUBCAIINX K ITPaBUJIIBHBIM I1ap-
KETaM.
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Yka3aTenb TepMUHOB U onpeaerieHnn

Excel, 10, 13, 14
Bepmuna mapkera, 5, 6, 9, 11, 13, 14,
17,21, 25
Buemnuit yrom, 6
BnyTpennuit yrodm, 6
Bocsmuyromnbenuk, 14
MOCTpPOEHUE, 7
Brinykiiblii MHOTOYTOJIBHUK, 5
3Be3/1a BEpIIUHEIL, 6, 24
Kganpar, 9, 14
rnocrpoenue, 7
MHOroyroyisHuUK
BBIITYKJIbIM, 5
IIPaBUJIbHBIN, 5
HeueTHoyronbHuk, 13

OnucanHasi OKpyKHOCTb, 6
[Tapxker
ompeneneHue, S, 25
IIPaBUJIBHBIN, 5, 6
[TocTpoeHne MHOrOyTrOJIbHUKOB, 6—8
[IpaBWIBHBIN MHOTOYTOJIBHUK, 5
[IpaBuIbHBIN MApKeT, S5, 6
[IatuyronsHuk, 18
MOCTpOeHuUe, 7
CwmexHblid yroiu, 6
TpeyronbHuk, 9, 11, 14, 24
MOCTpOeHue, 7
YeTHOYTOJIbHUK, 8
[[lectuyronpHuk, 9, 14
MoCTpoeHue, 7
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