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Beengenne

MHOTOrpaHHUKH — Tejla, OrpaHUYeHHbIE TJIOCKUMU MHOroyrojbHukamu. Cpenn
MHOTOIPAHHUKOB BBIICIAIOT IPABWJIBHEIC MHOTOTPAHHUKH — T€, KOTOPBIE MOCTPOCHBI U3
OAWHAKOBBIX MHOTOYTOJIbHUKOB, MPUYEM B KaXKAOH BEPIIMHE CXOAUTCA OJUHAKOBOE
YHCJIO TAKUX MHOTOYTOJILHUKOB.

Eme B [lpesneii I'penuin ObuIv OMHMCAaHBI BCE MPABUJIbLHBIE MHOTOYTOJBHUKH. MX
ATk, TeTpasap, Kyd (rexcarap), OKTa3ap, AOAEKAdAP, UKOCA3AP. ITH MHOTMOIPAHHHKH
HOCSAT Ha3BaHUE (ILIATOHOBBIX TEJD».

Kpome npaBHNBHBIX MHOTOTPAHHUKOB CYIISCTBYET 13 moaynmpaBUIBHBIX
MHOTOIPaHHUKOB, KOTOpPbIE€ HOCST HAa3BaHHE «APXUMEAOBBIX Tell», MOCKOIBKY OH HX
NEpPBBIM OIMHCAJL. DTO TEJa, COCTABJISHHBIC N3 MHOTOYT'OJIBHUKOB IPYTHX BUIOB, IPHYEM B
KOKION BepIIMHE CXOOUTCS OAHO M TOXKE YHCJIO MHOTOYTOJBHHUKOB KaKOOTO BHIA.
IIpuMepoM TaKOrOo MHOTOTPAaHHHKA ABIACTCS MKOCOMOACKAdApP, COCTOALHAM W3 IMSATU- H
[IEeCTHYTOJIEHUKOB.

Ecnu ucnonp3oBaTh HE TOJBKO MPaBUJIbHBIE MHOTOYTOJILHUKH, HO U 3BE3I4aThIE,
paspelnTs UM IepeceKaTtbCs, TO MOXKHO IIOJYUYHTh OYEHb KpAacHBBIC 3BE3q4aThbie
NPaBUIbHbIE MHOTOTPAHHHKH.

B 1809 romy ¢panmysckuit marematuk Ilyanco mnoctpous 4 mIpaBUIBHBIX
3BE31YAThIX MHOTOTPAHHHMKA. MaJIbI 3BE3IYaThii JOJEKad/Ip, OOJBINOW J0/eKadp,
OOJBLION 3BE3aUATHIN A0AeKadap, Oonbioi ukocasap. JAea u3z Hux 3Han Kermep. B 1811
rony Komu pokasan, 4to kpome 5 «minaTtoHOBBIX Tem» u 4 Ten Ilyanco Oosblme HeT
MPaBUJIBHBIX MHOTOIPAHHHUKOB.

B npoekrte «3Be3quarbie (GOPMBI H COETMHEHUS MJIATOHOBLIX W APXHUMEIOBBIX TEI»
PacCMOTpPEHBI Pa3HYHbIE 3BE3Q4YaThle MHOTOTpaHHUKH. Llens uccrnenoBaHusl BBISIBHTH
CXOICTBA W Pa3IHYHs HEKOTOPBIX 3BE3MYATHIX (OPM H COCOMHEHWH IJIATOHOBBIX W
apXUMEOOBBIX TEJL

3agavuu uCCIeaOBaHUS !

— MO3HAKOMHUTBLCS C HOBBIMU 3BE314AThIMK (DOPMaMU MHOTOI'PAHHHUKOB;

— UCCJIeNOBATh CXOCTBA U PA3IMdmsl 3Be3q9aThIX (POPM U COeNHHEHHIH,

— U3rOTOBHTH LIAOJIOHBI MOJIENICH MJTS MOCTPOSHH S MHOTOIPAHHHKOB;

— U3rOTOBUTH MOJENH MO AOJIOHAM.



1. UccnenoBanue 3Be3a4aTbix (opM H coeAMHEHHH

TepMmuH «3Be3quaThiily HMeeT OOLIUH KOPEHb CO CJIOBOM «3Be3[ay», H OTO
YKa3bIBAeT Ha €ro mpoucxoxaeHune. UtoOvl pa3o0paThbCs B CYIIECTBE mesia, 0OpaTUMCH K
yepTeKAM U MOTETISM.

Ecnu npoao/skuTe rpaHu TETPadpa, TO UeThipe MIOCKOCTH — MPOAOJIKEHHUs TpaHei
TeTpad/ipa — OrPaHUYMBAIOT JIMIIL Ty YacTh TPEXMEpPHOro MNPOCTPAHCTBA, KOTOpas
coBnagaer ¢ ucxomaubiM Tenom. Illecte mmockocredt kyba momapHO HapayljieNbHBI U
B3aMMHO TEPIEHANKYJISPHBI, M HOBBIX HacTed K KyOy He mobammstor. Ciydai oxtasapa
IaeT UHTEPECHbIC pe3ynbTaTel. BoceMb MIOCKOCTEH OTAENSAIOT OT MPOCTPAHCTBA HOBHIE
YACTH, BHEITHWE TIO OTHOIIEHHWIO K OKTadJIpy. ITH YaCTH — MaJjible TeTpa’pbl, OCHOBAHUS
KOTOPBIX COBNANAIOT C IPAHSIMHU OKTa’Apa. Eciu MBICIEHHO MPHUCOSOIWHUTH 3TH YacTH K
OKTa3Jpy, TO MOJYUYHM HEBBIMYKJIBIIT MHOTOTPAHHUK. DTOT MHOTOTPAaHHUK IIPEACTABJISACT
co00M COeMUHEHUE NBYX MEPECEKAIOITUXCA TETPAIAPOB, IEHTPHI KOTOPLIX COBMAAAIOT C
[EHTPOM HUCXOJHOTO OKTaj3Jipa. ITOT MHOrorpanHuk oTkpeul Kennep B 1619 r. u nan emy
ums stella octangula.

IIponomkate manblie TPaHH HE HMEET CMBICAA, MOTOMY UYTO OHH HE OTACILIT
HUKAKOW YacTH nNpocTpaHcTBa. [103TOMY OKTa’Ip UMEET JIUIITL OAHY 3B€3AUATYIO (hOPMY.

Ecmu mpomomxuTh rpaHu AOMEKAdapa, TO ITO MPUBEAET K OOPa30BaHUIO TpeX
pa3jMYHBIX TUMOB OTCEKOB. BOmu3m camoro nojekasapa umeercs 12 MATHYTOJNBHBIX
nupaMuia. ITA DUPAMHAABI IPEBPAILAIOT IOASKAdIpa B MaJIbIA 3BE3AYAThIA AOACKAdap. 3a
HOMH ClenyioT 30 KIMHOOOpPA3HBIX OTCEKOB, MPEBPALNAIOIINX MAJTBIH 3BE3MYATHIH
noneka’ap B Oojelmod  momekasap.  Hakowermr 20 TpeyrosbHBIX — OUITHPAMHJT
(MHOTOTpaHHUK, 00pPA30BaHHBIN W3 2 N-YTOJILHBIX MHPAMHJ, KOTOPLIE CIIOKEHBI PABHBIMU
OCHOBAHMSIMH) MPEBPALIAOT OOJMBLIOH AomekasaAp B OONBLIOH 3Be3a4aThiil TOASKAdID.
Dta 3aBepinaromas GopmMa momekasApa, KOTOPHIH UMeeT TpH Takue (POpPMEI: IBE U3 HHUX
obutn oTKpBITHL Kemmepom (1619), tpetbs — Ilyanco (1809).

JIrobas w3 3Be3nuaThix (GopM moAeKka’apa He SIBIAETCS COeIMHEHMEM MIATOHOBBIX
Tes, HO 00pa3yeT HOBBIH npaBuibHbIH MHOrorpanauk. B 1811 Koriu mokasai, 4To BMecTe
C 5 mnpaBUNBHBIMH TEJIAMH, H3BECTHBIMH €I¢ APEBHUM Y4YeHBIM, 4 3BE3OUaTHIX
MHOTOr'PAaHHHUKA SBJISAIOTCS MPABUJILHBIMU. ['paHu TaKMX MHOTOTPAaHHUKOB COEIUHSIOTCS

nomapHoO B pedpax, HO JI0 ATOr0 OHU MEPECeKaloTCs B JpyruMu rpansmu. Ilpu >Tom



BHYTPEHHHE JIMHUHM NEpeCceueHrs He CUUTAITCA peOpamu. Bce 3TH CBOWMCTBA OTUETIIMBO
MPOCIIEKUBAIOTCA HA MOJENIAX 3BE3YAThIX Tell.

Hxocarap umeer 20 rpaneil. Ecnn xakayro UX HUX NPOAO/DKATH HEOTPAHUYEHHO,
TO TEJNO OyaeT OKPYKEHO MHOroo0pasueM dYacTeld NPOCTPAHCTBA, OTPAaHUYEHHBIX
NJI0OCKOCTSIMU  TpaHeil. Bce 3Be3muatbie  (GOpPMBI  MKOCA’APA MOXKHO TMOJYUUTh
noOaBjieHHeM K MCXOAHOMY Tely Takux uyacted. He cumTas camoro ukocaszipa,
NPOOOJIKEHHUs ero rpaHed oTaessiror ot npoctpancrsa 20 + 30 + 60 + 20 + 60 + 120 +
+ 12 + 30 + 60 + 60 yacTeit gecATH pasTHUHBIX (JOPM H pa3MepOB.

Cpenu 3Be3guaThix (HOPM HWKOCA3ApAa BCTPEUAIOTCS HEKOTOPBIE COENUHEHUS
n1atoHOBLIX Tel. Cpenm HUX: COeUMHEHHE TSTH OKTAadPOB, SHAHTUMOpP(HBIE (POPMBI
COCAMHCHHS IMATH TCTPASAPOB H COCAMHCHHUC JCCATH TCTPAdAPOB.

IIpu nponomkeHWU TpaHEH ApPXUMEIOBBIX T TEOPETUUYSCKH MOXKHO MOJYUHUTH
CKOJIb YTOOHO MHOTO 3Be3m4aTthix Gopm. [lanee mpuBeaeHbl HECKOIBKO 3BE3TUATHIX (hopM

KyOOOKTasipa U HKOCOIOAEKAdIpa.

2. CoeqnHeHHus NIATOHOBBIX Te.l

Puc. 1 — Coenuuenus miaTOHOBBIX TEJ

I1aTOHOBBIMH TENAMH SBJISAIOTCS TETPAdAP, KyO, OKTAdIP, HKOCAIAP H IOLEKAIIP.
Hamnbonee wuHTEpecHO MHe OBUIO TOCTPOHUTH CieAyiowne coeauHenus (puc. 1):
3BE3AUATHIH OKTAdp, COEAMHEHHE Ky0a W OKTadapa, COSAWHEHHE MITH OKTadpOB,
COCAUHCHHE TIATH TETPASOAPOB, COCAMHECHHUE ACCATH TETPASAPOB. Ka;x):[aﬂ rpadb TaKOIro
TENa TpeACTaBisieT cOoOON MpaBHIILHBIA WJIH paBHOOEApEeHHbIM TpeyrojasHuK. Ho

CYLLIECTBYIOT U OTJIMYHSL.



— 3BE3UATHIN OKTA3AP COCTOUT TOJBKO M3 MPABUJILHBIX TPEYTOJLHUKOB;

— coenuHeHWe Ky0a M OKTa’/aApa COCTOMT W3 MPABHJIbHBIX H PaBHOOENPEHHBIX
TPEYTOJIbHUKOB;

— COEIMHEHUE OECATH TETPAdAPOB COCTOUT M3 TPEYTOJBHHUKOB M HEBBIMYKJIBIX

HETBIPEXYTOJIBHUKOB.

2.1. 3Be3auaThiii OKTAIAP

Puc. 2 — 3Be3muathiii OKTAIAP
]:[J'IH H3roToOBJICHUA MOJACIIA MHE HOTpe6OBaJ'II/ICL 3aroOTOBKH OJHOI'O THIIA —
OJIMHAKOBbIe MpaBuUiibHbIe THpamMuabl (puc. 3). OHU MOAKIEHBAIOTCH TAKUM 00pa3oM,

yTOOBI OTCYTCTBYIOIIME HIZKHHE OCHOBAHUS OOPA30BBIBAIM KAK OBl BEPXYIIKY OKTadapa.
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Puc. 3 — [I1aGmoHbBI ISt U3rOTOBJICHUS MOIEH

2.2. CoeanHeHHe Ky0a H OKTa’Apa

Coenunenue kyba u okrtasapa (puc. 4) sBhnsercs mnepBoi 3Be3quatoil (popmoii
KyOOOKTasIpa.

HexonHeie 3arOTOBKH MPEACTABIAIOT COOOH TPEYTOJBHHKH OBYX PA3HBIX THIIOB,
NMOKAa3aHHbIE IITPUXOBKOW HAa yepTexkax rpaHed (puc. 5). Ilo ueTeipe paBHOCTOPOHHUX
TPEyroNbHHUKA COEAMHAIOTCS B (DOpPME YeThIPEXyTrOdbHONH mupamMunsl 0e3 ocHoBaHus. Tpu

paBHOOENPEHHBIX MPIMOYTOJIBHBIX TPEYTrOJIbHHKA 00Pa3yrOT TPEYroabHYIO nupaMuay 0es3



ocHoBanus. [1lecTs mupamMu MEPBOro THIA W BOCEMb IMHPAMHUJI BTOPOro THIA 00pasyioT

MOJEJIb.

Puc. 4 — Coenunenne kyba u okTasapa

AV RVAN

Puc. 5 — [11aboHbI UIst UBrOTOBJIEHUS MOJIEHN

Puc. 6 — Ceuenne monenu

2.3. CoeqnHeHHE NSAATH OKTA3APOB

Kaknass rpans storo mMHororpanauka (puc. 7) oOpaszyloT aBa paBHOCTOPOHHHX
TpeyrojabHuka. JIng HM3roToBjieHHS MOIEIH MHe MmoHanoOmmoch 30 KOMMi 3arOTOBKH,
H300paskeHHOW Ha puc. 8.

[Ipexxae BCcero, KayKaoi 3aroTOBKE s MPUAAN BHO YeTBIPEXYTOJBHON MUpaMUIBl 0e3
POMOMYECKOTO OCHOBAHHUS — OHA CITY’KHT BEPIIHHOM OJHOTO M3 OKTA3APOB. 3aTEM CKIIEHI
nATh 3arOTOBOK Mex Ty coOoii. B mpoMeskyTke Mex Ty BBICTYMAOIUMHU YACTAMU BKJIEUIT

CIIC MATh TAKHUX 3aIrOTOBOK. A nx pacmoaIOK1JI TAKUM 06p2130M, YTO KOPOTKHE HAKJIIOHHLIE



pebpa HOBBIX 3arOTOBOK CJIYXKAT MPOIO/DKEHUsIMH pedep BO BMAAMHAX MCXOAHOTO Habopa
3aroToBok. Takum oOpasom, peOpo BO BHajuHE W KOPOTKOE HAKJIOHHOE pedpo HOBOM
3arOTOBKH OYAYT JIE’KaTh HA OTHOHN MPsAMOH — peOpe 0aHOro M3 OKTa3apOB, 00Pa3yIOIITHX

COCOUHCHHC.

Puc. 7 — CoenuneHne mATH OKTadIPOB

Puc. 8 — [11absioHbI ISt UBrOTOBJIEHUS MOJIEN

2.4. CoeanHeHHe NSITH TETPA>APOB

ACCHMETPHYHOE U CKOLIEHHOE MOJOKEHHEe TPaHed 3TOro MHOrorpaHHuka (puc. 9)
NPHUIAET €My HeOObIYaliHO NPHUBJIEKATENbHBIN BHA. [l H3rOTOBJIEHWS MOJENH MHE
noTpedOBaNOCh OBAaALATH 3arOTOBOK, mnpenactaBieHHbix Ha puc. 10, CHavama g wux
COEIWHUJI MO TPH TAKUM O0pa3oM, UTOOBI BCAKHHA pa3 MOJYYAJICAd TPEXTPAHHBIA Yrona ¢
HIOKHUMH  3a3YOPEHHBIMH KpasMH. 3aTeM CKJIeWJ MeXay COO0OH nATh TaKux
TPEXTPAHHHKOB. [lOMy4Yrsl KOJBIO W3 MATH TPEXTPAHHHUKOB, MPHYEM B I[EHTPE €ro,

00pasyroleM BIaJuHy, OKa3aJHuCh BEPIIHHBI BCEX MATH 3yOI[0B.
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Puc. 9 — Coenunenue nsatu TeTpasApoOR

Puc. 10 — [11aOGnoHsI /st ©3roTOBJIEHUS MOOEIIH
LleHTpanbHBIC TOUKH KaXKOW BNAOUHBI COBMANAIOT C BEPIIMHAMU BHYTPEHHETO

HKOCAAPa.

2.5. CoenuHeHHe DeCSATH TETPA3APOB

Puc. 11 — Coenvnenye necsaTd TeTPasaApOB



Ota Momens (puc. 11) mpuBneksiia MeHs CBO€W HEOOBIYHOCTHIO. MHOTrOrpaHHHUK
NpeACTAaRIIET CODOM KOMOMHAIMIO JIBYX JHAHTHOMOP(HBIX (OPM COeIUHEHUs TMSITH
TeTpasapoB. i HM3rOTOBISHHS MOIEIH MHE MOTPeOOBAINCH CIEAYIOIUE 3arOTOBKH,

n300paskeHHbIe Ha puc. 12.

Puc. 12 — I1Tabn0HBI AJI U3rOTOBJIEHHS MOIENH

Ha xaxxnol u3 HUX clienyeT moApe3aTh JICBYK) BEPXHIOK CTOPOHY O BEPIUHHBI U
OTOTHYTh IOJIYUEHHOE TpeyrojbHoe Kpbuio. K J1eBOH BepxHEH CTOpOHE NMPHUKICHBACTCS
KPbIJIO JAPYroro IBeTa, KOTOPOe Takike oTrudaercs Hapyky. O0a OTOrHYThIX KpbLia
CKJIEUBAIOTCA Mekay coOoit. Ilpu >TOM Hakjelika KOPOTKOH CTOPOHBI JIEBOTO KpbLia
HEMOCPEACTBEHHO COENNHAETCS C BHYTPEHHEH MOBEPXHOCTHIO MPaBoro kpeuia. Oda kpbuia
00pa3yloT MOJOBHHY dYaIleoOpasHoro >kenoda, HIH BBIEMKH, COEOUHSIONIETO MEXKIY
co00ii cocenHue yacTh Mojed. JIBeHaAaTh TaKUX YacTell COEOUHAIOTCS MEXKTY COOOMH

OpH MOMOIITHU OCTABHIMXCA HAKIIECK. Tak MMOJIyvacTCAa OUCHb ITPOYHaA U KpaCruBad MOACIb.

3. 3Be3guarnie popmMbl J0aEKAIAPA

Puc. 13 — 3Besmuateie hopMBI A0aEKAAPA

10



BepLHI/IHbI TAKUX MHOTI'OI'PAHHHUKOB COBIIAAarOT ¢ BepIIMHaAMH HUCXOOHOTO
urocasapa. ['panu OOJBIIOr0 W Majioro 3BE3M4aTOrO JOAEKad’aApa MPEACTABIAIOT COOOH
neHTarpaMMmbl.  ['pann  OonblIoro  moAekasnpa  SIBIAIOTCS — MEePECEeKarOUHMHUCS
naTayrojsHuKaMu. Hanbonee nHTepecHO MHE OBLITIO MOCTPOUTh CIEAYIOLUE MOJEH (pHC.
13):

— MaJiblil 3B€34aThii I0JIEKA3IP;

— OOJNBLION 3BE€3qYATHIH JOAEKAIP;

— OONBLIOH MOAEKadIp.

3.1. Manbiid 3Be3q4aThIH J01€KAP

Dror MHororpaHHuk (puc. 14) — omro u3 ten Kemepa-Ilyanco. B kauectse
tpadapeTa g HCHOIB30BAl PABHOOEAPEHHBIN TPEYyroNbHMK ¢ yriaamu 72°, 72° u 36°.
Takolt TpeyronbHUK 00pasyer JOOOH JTyd MATHKOHEUHOW 3BE3/bl — MEHTArpaMMel (pHuC.
15). IIaTh CKJIEEHHBIX TPEYTOJbHUKOB O0PA3YIOT YaCTh MOJIENH, MPUMBIKAIOIIYIO K JIIOOOH

BEpLIHHE.

Puc. 14 — Mangiii 3Be309aThIi JOACKAd AP

Puc. 15 — IITabnoHbl A1 U3rOTOBJIEHHUS MOIEIH
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3.2, bBoanmou noaexka’ap

Puc. 16 — boawsimoi noaexkasap
DTOT MHOrorpaHHuk (puc. 16) cocraBieH H3 [BEHAIUATH MEPECEKAFOLLIHXCS
OATHYTOJILHBIX TpaHedl. Jlng »3To Momenn s HCHONb30Bal Tpadaper B BHIE
paBHOOenpeHHOrO TpeyrojbHuka ¢ yriamu 36°, 36° u 108° (puc. 17). Ilpoie Bcero
COEIMHUTb 3arOTOBKH TakKUM 00pa3oM, 4TOObl MOJAy4YuTh 20 TPEYroNbHBIX MHPAMU]

(BepH_II/IHaMI/I BHI/IS), 4 34TEM CKJICHTL ITHPaMHABLI BMECTE.

Puc. 17 — II1abnoHs! o1 H3rOTOBJIEHUS MOOESIIH

3.3. Boabmo# 3Be3Q4ATHIN T0AEKAAP

D10 mocnenHss 3Be3guaras (GopMa NPAaBMIBHOrO nOoaeka’apa. B kadecTtse
tpadapeTa S UCMIOIB30BAT PaBHOOEHPEHHBIH TPEYroJabHUK ¢ yriamu 36°, 72° u 72° —
JTyYd NOATAKOHEYHOU 3Be3abl (puc. 19). Ilepeble maTh mupaMupa CKICHBAIOTCS MEXKIY
co0oii B K0Jb110. X CTOpOHBI 1aayT NaTHYroabHHK. OCTaroUecs YaCTH SHAHTHMOP(HBI
NOJYyYEeHHBIM W PACIOJaraloTCs Ha AUaMeTPaJbHO TPOTHBOMOJOKHBIX JBOMHUKAM

MECTax.
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Puc. 18 — bonbioit 3Be3q4aTelii AOASKASIP

Puc. 19 — [11abnoHs!I A5t ©3roTOBJIEHUS MOOEIIH

4. 3pe3guarnie popmMbI HKOCAIAPA

Puc. 20 — 3Be3quateie GOPMbI HKOCAIIPA

13



MHe ObLIO HHTEPECHO MOCTPOUTH Ciienyrolue moaenu (puc. 20):

— nepBas 3Be3quatast popMa HKOCadIpa;

— BTOpas 3Be3auatas Gopma HKOca’apa;

— TpeThd 3Be3q4aTasd popMa HKOCaAdIPa;

— 1iecTast 3se3quaras popma uKocasapa;

— ceflbMast 3Be3m4aTas hopMa HKocadpa;

— neBaTas 3pesmuartas Gopma MKocasapa;

— OOJNBIIOH HKOCA3IP.

DTH MHOTOTPAaHHUKH MOYKHO Pa30UTh HA JBE TPYIINbI:

1) MOJCIH, BEPITHMHEI KOTOPLIX COBINAAAIOT C BEPIHINMHAMH HCXOOHOIO HKOCA%Apa,

2) MOeNu, BEPLUMHBI KOTOPBIX COBNAAOT C BEPLIMHAMH HCXOAHOTO TOAEKAdAPA.

K meproit rpymme OTHOCATCA BTOpas, Imecras HAeBsiTas 3Be3mdaTeie (HOpMBI
uKocadapa, Oonpuiold mioca’aAp. Ko BTOpOH Trpynme — TpeThbs M CeAbMas 3BE3AUATHIE

(dhopMBbI HKOCAdIPa.

4.1. Ilepras 3Be3guaras popma uxkoca’apa

Puc. 21 — IlepBag 3Be3quaTas hopma ukocasapa
Hns aTont mogenu (puc. 21) mHe notpedosanock 20 yacTel, KOTOPBIE CKIICHBAKOTCS
M3 TMOKA3aHHBIX BHH3Y 3aroroBok (puc. 22). Kaxkmas dgacte mnpencraBiser coOoOMH

HEBBICOKYIO TPEYTOJBHYIO MUpaMuay 0€3 OCHOBAHUS.

14



Puc. 22 — [11a0bnoHbI 015t U3roTOBJIEHUS MOOEIIH

4.2, Bropas 3Be3auaras popma uxkoca’zapa

Puc. 23 — Bropas 3Be3auaras ¢hopma ukocasapa

Puc. 24 — I11aGn0oHBI 17151 U3rOTOBJIEHUST MOIEIH
Ha sroii ouenb kpacupor Mozenu (puc. 23) 3aMeTHBI IS TUTPAHHBIC BBICOKUE MHKH,
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BBLICTYIIAIOMIME M3 BIIAJUH MOJIENH COENUHEHHUs IeCATH TeTpasapoB. Ha puc. 24 mokasaHbl
cUMMeTpHYHble Tpadapersl g 3aroTOBOK. Takke MPEACTaBIeHa OJHA TpPaHb
OATHYTOJBHOrO MuKa. JIBa MajbIX TPEYTOJbHUKA BHH3Y, OTOTHYThIE H CKJIEEHHBIE BMECTE,
00pasyroT HeOONBIION Kenobok. I1aTh TaKUX 3arOTOBOK CKJIEMBAIOTCA B ISTHYTOJIBHBIN
OUPAMHOAIBHEIA MK, OT OCHOBAaHHUS KOTOPOrO OTXOAUT MATh KeJoOkoB. Jlpyras
3arOTOBKa BO BCEM COBIAJAE€T C YACTBIO 3arOTOBKH, HCIIOJB30BAHHOH MHOK paHee B
MOZeNnd necsaTd TeTpasapoB. OHM CIIYKAT CBS3YIOIIUMH 3BEHBIMH MEXKIY Pa3HBIMH

MNHKaMH H IIOOKJICHBAKOTCA MCXKOY JKeJT00KaMH.

4.3. Tperns 3Be31uaTast popmMma HKoCaAAPa

Puc. 25 — Tpetss 3Be3nauartas ¢popma HKocasapa

DTOT OueHb NPOCTOH MHOrorpaHHuk (puc. 25) NPHHALNEKHUT K CEMEHCTBY
nenbTa’apoB. Jns mempTa’ApoB XapaKTEpHO, UTO BCE M3 TPAHH MPEACTABISIOT COOOH
PaBHOCTOPOHHUE TpeyroabHuku. Kakayio rpaHb 3TOro 3BE€3A4YaTOr0 MHOTOTPAaHHUKA
00pasyioT TPpH PaBHOCTOPOHHUX TpeyroyibHuka. CaM MHOTOrpaHHUK BHEIIHE HATTOMHHAET
OOOeKadap U JaKe CONEPIKHT ero pedpa, HO HA CAMOM JeJie SIBJISeTCs 3Be3a4aTon Gopmoit
ukoca’apa. Ero MOXKHO mpencTtaBUTh Kak AOACKA’ApP C VAAICHHBIMH NATHYTOJIbHBIMU
I'PaHsSMH, MECTO KOTOPBIX 3aHSJIA MATHTPAHHBIE BIATUHBI C TPABHIBHBIMHA TPEYTOJbHBIMH
NUPaAMUIAMH.

Ha puc. 26 npexncraBieHa passepTka 3aroToBku. Kaxkpas nsTurpaHHas BOaJiMHa

o0pasyeTr OOHY YaCTh: BCE HACTH COSIHHSIOTCSI MEXIY COOOMH.

16



vare

Puc. 26 — [11a0bnoHs!I st ©3roTOBJIEHUS MOOEIIH

4.4, lllecran 3Be31uaran popma HKoca’apa.

Puc. 27 — Illecras 3se3nuatas dopma ukocasapa
Ha puc. 28 npencraBnenbl madiOHBl IS M3rOTOBJIEHUS Monaenu. Ha Hel nerko
O6Hapy}KI/ITI:> ABCHAAIATL MAJHHHBIX MTHKOB, BBICTYNAIOIWX M3 BIIAOWH npe):[blz[ymef/i
moaenu. [locTtpoerne Monenn s Ha4ajd C COeIMHEHHS B KOJIBIIO TSATH MAJIbIX 3arOTOBOK.
3arem K KoJsblly moOapisercss muk. J[BeHaamaTh TAKWMX YacTel COEOUHSIOTCS, KAK MHPH

MOAOCTIH JOACKalsapa. OTta npocras MOIOCIIb, Ha MOH B3O, OUCHE KPACHBA.

b

Puc. 28 — [11abnoHBI /15t U3roTOBJIEHUS MOOEIIH
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4.5, Cenpmasn 3Be31uaran popma HKoOCAIAPA

Puc. 29 — Cenpmas 3Be3quatas ¢opma HKOcasapa
H3 3arotoBok, mokaszaHHbIX Ha puc. 30, MHe moTpedoBanoch caeiath 20 wactei
MOJCIH, KaKAas U3 KOTOPBIX 6yz[eT HUMETH (bOpMy MECTUTPAHHOIO HEBBICOKOI'O ITHKA.
CkiieeHHble BMECTE, 3TH 4acTd OOpa3ylOT MOJENb elle OHON 3Be3a4aToi (hopMbI
HUKOCadIpa.
IlocTpoenue Momenu HAUMHAETCS ¢ OOpa30BaHHMS KOJbIIA K3 IATH YacTed. DTH
YaCTH CKJIEMBAIOTCS TaKMM 00pa3oM, uTOObI OJIUH OCTPBIM yYroj B OCHOBAaHHUSIX KaXKIOH

HaCTH IOoNnaJa B IEHTP KOJbLA. Ilocne sToro MOACHE U3rOTaABJIMBACTCA KAK 0OBLIYHO.

Puc. 30 — [TITabnoHs!l st U3rOTOBJIEHUS MOOCIIH

4.6. /lesaTas 38e3a4aras popma uxocazapa

Puc. 31 — JleBsitas 3Be3muaras popma nkocasapa
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B noxazanHou Ha puc. 32 3aroTOBKE JIETKO Y3HATh IPaHb JJIMHHOTO MAKA MOJIENH.
CHauana mnuKamM TOPUAAIOT OOBIYHYIO TATUrpaHHyi QopMmy. 3areM Bce dacTu

COEIUHSIOTCSA MeXAy coOOH MOCPEeICTBOM HAKIIEEK HA OCHOBAHHUSAX ITHKOB.

Puc. 32 — [TITabGnoHs!I 1 U3rOTOBJIEHUS MOOCIIH

4.7. boabmon uxkoca’ap

Puc. 33 — boabmioi ukocasap

W3 npencraBiaeHHBIX paHee MHOTOIPAHHHKOB CAMBIM KPACHBBIM H AEKOPATHBHBIM
sBisieTcs: Oonmpinoil mkocasmp (puc. 33), OOMH W3 YeThIPeX MPABHIIBHBIX 3BE3qYATHIX
MHOrorpanHukoB Kemnepa-Ilyanco. Ero BepmuHbl NpencTaBasiOT co0OM  IEHTPHI
NPABUJIBHBIX TISITUYTONBHBIX 3BE3]], BRICTYMAOIINUX U3 TEMa MOJIEH.

3aroToBka mnpenctaBieHa Ha puc. 34. Kaknas yacTe COCTOMT W3 MATH Iap
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3ar0TOBOK, COEAMHEHHBIX B CBOeoOpasHbiii Beep. Ero crenyer neperHyTs Ha MaHep
rapMOIIIKH TaK, 4TOObl BHH3 OMYCTHJIMCh BHYTPEHHUE pedpa KasKIoi Mmapel, a COCEIHHE
pebpa pasueix map mpunomHsuck. Ckiene CBOOOmHBIE pedpa, MONYYUM BEPIIHHHYIO

HJaCTb MOACIIH.

Puc. 34 — [11aGnoHsI A5t ©3roTOBJIEHUS MOOEIIH

S. 3Be3guarsie GopMBI HKOCOTOAEKAAPA

Jlanubie Mopnenmu (puc. 35) SBISIOTCS COENMHEHHSIMHM JIBYX IUIATOHOBBIX TeIl:
uKoca’apa W nonekasapa. Hawmbosiee KpacHBEIMH MHE TOKA3aJIMCh  CIIEAYIOLINE
MHOTOIPDAaHHHUKH:

— mepBas 3Be3quaras opMa HKOCOTOAEKAdIPa;

— cenbMast 3Be3a4aras (hopMa HKOCOOACKAIPA;

— necsitasi 3Be3quarasi opMa HKOCOMOIEKAdIPA;

— TpUHAAUATAs 3Be3a4aTas (opMa HKOCOIOAEKAIIPA.

¥

Puc. 35 — 3Besmuateie OpMBI HKOCOAOAEKADAPA
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S.1. lleprasn 3Be3quaras popma uxkocoaoaeKaAApPa

Puc. 36 — IlepBas 3Be3quaTas popma uckocomoaeKasapa
JlBeHaAIaTE HEBBICOKWX TNSTHYTOJBHBIX MNHUPAMHA U JBaANATh MAaJeHbBKUX
TPEYrOJIbHBIX MHPaMHI 3aKPbIBAIOT BHYTPEHHUH uKkocopozekasap. Ha pue. 37
NpPEeACTAaBJICHEl pa3BepTku obomx mupamua. WX HAZO CKIeHBaTh MEXKIy COOOH TeM ke

CIOCOOOM, UTO M MPU U3TOTOBJICHUH JIFOOO0H BBIMYKJIONH MOAEITH.

Puc. 37 — ITabGnoHs! 01t U3rOTOBJIEHUS MOOCIIH

S.2. Ceapmas 3Be3quaTasi fopma MKocoa0AEKAIAPA

Mpeuororpannuk (puc. 38) npencrasisier coboi coemuHeHre DOJBINOrO A0AEKadApa
H cenpMoM 3Be3muator dopmbl mKocadapa. s mocTpoeHHs MOAENH S H3rOTOBHII
BIMIATHHBI OOJNBIIOTO AOASKAdMpa, COAepIKallie OONBIIOE IISCTHYTOJMBHOE OTBEPCTHE B
neHtpe (puc. 39). 3aTeM BHINOJHWI IIECTUTPAHHBIE THKH, IPAHH KOTOPBIX BHJHBI HA
uKocaspadbHOM rpaHd. [Iuku BKJIEMBAlOTCS BO BIAAWHBI, 3aKpPbiBas OTBEPCTHS.

HOqueHHbIe HaCcTHu COCANHAIOTCA, KaK YaCTH OO0JIBIIIOTO JoaeKasapa.
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Puc. 38 — Cenpmas 3Be3quartas Gopma HKOCOOOAEKAdAPA

Puc. 39 — [11aGnoH [yist U3roTOBJIEHUS MOIEIN

5.3. HecsaTas 3Be3auaras popmMa HKocoaoaexka’apa

D1oT mpocToii MHOrorpaHHuk (puc. 40) BHelIHe HATOMHHAET OJHY U3 3BE3TUaThIX
dbopm ukocadnpa. Ho B JaHHOM ciiydae OTBEPCTHS B IIEHTpaX BNAJUH AENbTAd/Ipa, Yepes
KOTOpPbIE BHOHO HYTPO Teyia, OOs3aHBI CBOHUM IMPOHUCXOKIECHHEM MAajiOMy 3BE344aToMy
nonexa’npy (BEpPIIMHHBIC YACTH MAJIOrO 3BE3JYATOr0 AOMEKA3apa BEICTYNAIH ObI U3 3THX
OTBEPCTHI).

OmHa 9acTh MOJIESTH COCTOUT U3 JIBYX YCEUEHHBIX TPEYTONIbHUKOB, COeIMHEHHBIX 10
camMOil UIMHHOW CTOpPOHe, W [BYX PAaBHOOEOPEHHBIX TpAIELHid, KOTOPbIE B HTOre
00pa3yloT 4acTh BHYTPEHHEH MOBepXHOCTH Momenu. Bcs mozens mirotosieHa usz 30

yactel (puc. 41).
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Puc. 41 — [11aOnoHs!I /15t U3roTOBJIEHUS MOOEIIH

S5.4. Tpunagnaras 3Be3guaras (popmMa HKOCOOOAECKAIAPA

Puc. 42 — Tpunannatas 3pe3auartas GopmMa HKOCOIOOEKaAdapa
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B oroii mopenu (puc. 42) OOmnbIIoi 3BE3AUATHIA JOAEKASAP MPOHM3AH TEIOM
OJIHOT'O U3 3BE3YaThiX UKOCA3IPoB. [loaTOMY nBeHaAATh U TPUALIATh BEPIIMHHBIX THKOB
KOKyTCS Kak OBl BBICTYMAIOIUMH W3 OCHOBHOrO sapa wmoxenu. Ilpexne Bcero, 4
M3rOTOBUJI BEPILIHHHBIC ITUKH 000MX BUJOB, & 3aTEM IMOAKJICHI UX APYT K Apyry. OKpy>Kum

OJHH HKOC&BHp&HBHLIﬁ MUK KOJIBIIOM U3 IIATH AOJCKASAPAJIbHEIX ITHKOB.

' VA.‘."«*\'

A

"7

Puc. 43 — Ceuenus monenu

6. 3Be3guarnie popMbI Ky00OKTAAPA

Jlannbie 3Be3auaTbie (GOPMBI MPEACTABIAIOT COOOM ellle OOUH IIPUMED COeIMHEHUS
[UIATOHOBBIX TeNl. Ky0a W OKTad;apa. MHOIO MOCTPOEHBI. TPEThbs 3Be3muaras Gopma
KyOOOKTasApa W 3aeepliaroimiast 3eesquaras Gopma kybookrtasapa (puc. 44). Ilepseiii
MHOTOTPAHHMK COCTOMT W3 MPABHJBHBIX TPEYrOJILHHKOB W KBaApPaTOB, a BTOPOH H3

HEBLIITYKJBIX IIECTHYT'OJILHUKOB MU pOM6OB.

Puc. 44 — 3pe3muateie opMbl KyOOOKTAdOpA
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6.1. Tperns 3Be3auaTas popma Ky00ooKTAAPA

Puc. 45 — Tpetss 3Be3nuartas Gopma KyboOKTadapa

D1OT MHOTOrpaHHUK (puc. 45) HHTEpeceH no AByM npuynHaMm. Bo-mepBrix, HA ero
MOJENIN SICHO 3aMETHO PACHOJIOKEHUE KBAaJAPATHBIX I'PAHENU. OHW TIPYNIUPYIOTCH B MApbI
TakuM O00pa3oM, 4YTO TpaHd KaxkJAOW U3 HHUX Napalie]bHbl Mexay co0od W
NCPINCHAUKYJBIPHBI K OCTAaJIbHBIM HO,Z[O6H])IM I'paHsM. BO-BTOpI)IX, MHOI'OI'paHHHK
OpeacTaBiseT Cco0OH CBOEro poaa COEQUHEHHME IIECTH YEThIPEXYrOJbHBIX MHPAMU]I,
OCHOBAHHAMH KOTOPBIX CIYyXKaT OIIMCAHHBIC BLHIIINEC KBaApaThbl, a 6OKOBLIe TPEYroOJIbHBIC
rpadn <«BJAaBJCHBD» B TEJIO MW KacarTCdad CBOMMH BEPIIMHAMH CPEAHHUX TOUYECK

NPOTHBOMOJIOKHBIX YIIyOJEeHUH,

Puc. 46 — IITaGn0HbBl A1 U3rOTOBJIEHUS MOIEIIH
Moienb s BBIOJHUI CHEAYIOIUM 00Opa3oM. K deTnIipeM KBaapaTHBIM 3aroTOBKaM
MOAKJICHJI TIO [JBa PABHOCTOPOHHWX TpeyrojibHuKa. IlonmydeHHble YacTH COCAMHMIIT
TPEYrOJbPHHKAMH, OCTaBIIAsl KBampaThl BHE Konblid. Bcero mortpedyercs IecTh TakuxX
yacTed, OHU OyayT COeAMHEHbI MEXKAY CO0OH Takke HAKJIIEHKAMH TPEyroJIbHHKOB.
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TpeyrosbHbie BOAAWHBI, TPAHIMH KOTOPBIX CIYy»KAT MPSIMOYTOJIbHbIE PaBHOOEIpPEHHbBIE
TPEYTOJILHUKH, 3aKPBIBAIOT OTBEPCTHS, O0Opa30BaHHbIE TPOMKAMH COEIWHEHHBIX

TpeyroapHukoB. Ha puc. 46 npencraBieHbl HeOOXOMUMBIE 3aTOTOBKH.

6.2. 3aBepmarowmas 3ee3guarasi popma KyGookTa aApa

Puc. 47 — 3aBepmraroinas 3se3myaTtas opmMa KyOOOKTadapa
3apeparommas ¢popma kyoookTasapa (puc. 47) ocOOEHHO MPUBIEKATENBHA TEM, UTO
OHA ABJISETCS COEMUHEHHEM JIBYX TETPA’APOB: 3BE€3AUATOrO OKTAdIPA M TPEX MPABUJILHBIX
YETHIPEXYTOJBHBIX MPHU3M, OOIIMM TepeceYeHHeM KOTOPBIX SBJISETCS HCXOJHBIH KyO.
Kaxmoe ocHOBaHME 3THX MPHU3M MPENCTABISIET OO0 riTyOoKyI0 BIaguHy, 00pa3oBaHHVIO

YeTBIPbMS PeOpaMu.

Puc. 48 — I1TaOnoHEI 1718 M3rOTOBJIEHHUS MOJIEIH
JI1s M3roToBieHHs MOJENH MHE MOTPEOOBAIMCH 3arOTOBKH ABYX MPOCTBIX THITOB
(puc. 48). UeTbIpe 3aroTOBKH, BHELIHE HAMOMUHAKOLINE TOTOHBI, CKPEIIIOTCS B KOJIBLIO,
KOTOpOe uMeeT (POpMY OTKPBITOH ¢ 000HX KOHIIOB MPu3MbL. K 3TOH YacTH moaKIeHBaIOTCS
yeThipe POMOHMYECKHE 3arOTOBKH, COEIUHAA HUX B TIYOOKYIO BIMAgUHy — BEpPXHEE

OCHOBaHME TPU3MbL. Bcero mnoTpedyeTcs IIeCTh TAKWUX YacTel, KOTOpbie OyAyT
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COEIMHATHCS JIPYr C APYrOM IPH MOMOINM BEPLIMHHBIX YacCTed 3BE3A4ATOIO OKTa’3[pa.

Onu Takxke UMEIOT POMOMYECKHE TPaHH.
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3axaoueHue

B zakntouenue xouetcs npuBecTu ciioBa beptpana Paccena: «MaremaTtuka Biajseer
HE TOJbKO HCTHHOH, HO M BBICHIEH KPAacCOTOH — KPacOTOH OTOYEHHOH H CTPOrOH,
BO3BBIIIEHHOH YHCTOM MW CTPEeMsIUEics K TMNOJJIUHHOMY COBEPLIEHCTBY, KOTOPOE
CBOHMCTBEHHO JIMIIIb BEJTUYANIITUM 00pas3iiaM HCKYCCTBAY.

Paborass Hanm naHHOM TEeMOUM TpeTHil ToA, S M3rOTOBHJI MOJEIM HE TOJBKO
OIHOPOIHBIX MHOTOTPAHHHKOB, HO M HMX 3Be3guareie (POPMBIL. ITO MHE MO3BOJHIIO
BBISSBUTh OTHOIIEHHS, B KOTOPBIX HAXOIATCS MEKIY COOOH pasTUyHBIE TeIA.

YenoBek MNPOSIBIACT HHTEPEC K MHOTOrPAHHUKAM HA TMPOTSIKEHUM BCEH CBOCH
CO3HATEIbHOW JIEeATEIbHOCTH — OT JBYXJIETHEr0o pedeHKa, HUIpaloIlero JepeBSIHHBIMU
KyOuKaMu, 10 3pesoro maremMatuka. HekoTopeie 3 NPaBUIIBHBIX H MOJYMPABUIIBHBIX TEJ
BCTPEYAIOTCS B IPUPOAE B BUAE KPUCTAJUIOB, APYTHUE — B BUAE BUPYCOB.

Cuntaro, UTO UENbk UCCIEAOBAHUS NOCTUTHYTA, TAaK KAaK BBISABJEHBI CXOJACTBA U
pas3uuus CIEeNYIOIUX 3B€314aThiX (DOPM M COETUMHEHHI:

— COeIMHEHU sl TIJIATOHOBLIX TeJT;

— 3Be3q4aThie (POPMBI JOAEKAAPA,;

— 3Be3muaThie (POPMBI HKOCAIIPA;

— 3Be3auaThie (hPOPMBI HKOCO0IEKASIPA,;

— 3Be3a4athbie (POPMBI KyOOOKTadApA.

Knaccudukauus cocTaB/ieHa MO CISAYOLIHUM MPH3HAKAM

1) npaBUIBHBIH/TIONYTIPABIILHEIH MHOTOTPAHHUK B3STEIH 32 OCHORBY,

2) KOMUYeCTBO MAOOABJACHHBIX K HCXOOHOMY TeJy 4YacTed, NONYYEHHBIX TpH
NPOAOJDKEHHUH T'PAHeil MCXOIHOTO Tea.

HauHyo kiaccu(PHKAUUID MOKHO NMPOAO/UKHTH, MPOBEAS HCCICOOBAHHE APYTHUX
NOJYIPABUJIBHEIX MHOIOrpaHHUKOB. Hampumep, mpomoibkas rpaHH apXUMEOOBBIX Te,
TEOPETUYECKH MOXKHO IOJYUHTh CKOJIB YTOJTHO MHOT'O 3B€344aThIX (hOpM.

H3rotoBuB Monenu, si XOTeNl MOKa3aTh KPACOTY PA3MYHBIX 3BE3YATHIX (DOPM,
HAWTH CXOACTBA U Pa3INUUs 3TUX MHOTOIPAHHUKOB.

C"II/ITaI'O, 9TO LCJIb U 3aJa4d IMPOCKTa JOCTHTHYTEI.
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