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MHOI OI' PAHHHUKHN




[lpaBUNBbHbLIX
MHOrorpaHHUKOB
Bbi3biBakoLle Marno, HO 3TOT
BeCbMa CKPOMHbIN MO
YUCINEHHOCTU OTpPSAA Cymen
npoopaTtbLCA B camMble

rmyoOuHbI pa3fIUYHbIX HaYK.
J1. Kapponn



Ocnoenbvie nonamus o MHOCOCPDAHHUKAX

MHOZOZQHHHUK— 3IMoO eeomMempu4ecKoe meiio,
OcpaHU4YeHHoOe CO eCex CIMOPOH rriockumu
MHOecOYyeOlIbHUKaMu, Ha3bleaEMbIMU cPaHAMU.

CmopoHbl epaHel — pébpa MHo202paHHUKa, a KOHUbI
pEébep — eepUWUHbLI MHO202paHHUKa.

MHoz2oepaHHUK Ha3bieaemcs 8bINYKIIbIM, ECI1U OH 8€Cb
pacriofioXXeH rno 0OHy CmMopoHy om ryI0CKocmu, Kaxxoou
u3 e2o epaHed.

BbinyKrnbit MHO202paHHUK Ha3bl8aemcsi npasusibHbIM,
ecJiu 8ce €20 2paHuU — pasHhble rpasursibHble
MHO20Y20/IbHUKU, 8 Ka>X0oU 8epuiUHEe cXxo0umcsi 0OHO U
mo e 4ucrio pebep, a coceOHuUe epaHuU obpasyrom
pasHbIe yeribl.

Haodo ommemumab, Ymo [lrramoHOo8bIX mesi PO8HO r1simb —
HU bornbwe, HU MeHbwe. O HUX U ux ceolucmeax rnouodem
peyb HUXE...




TETPADJIP

[ToBEPXHOCTbL, COCTaBIEHHAs
N3 YeTbIPEeX TPEYrofbHUKOB,
Ha3blBaeTcs TeTpas3agpom.

» [paHeu 4

* BepwuH 4

» Pebep 6

* [paHu —
pasHOCMOPOHHUE
mpey20/1bHUKU

» CyMMa Mn/oCKuUX yaros
rpu Kaxxoou eepuiuHe
180°




['EKCADSJIP (Ky0)

[ToBepXHOCTb, COCTaBIIEHHasA
N3 6 KBagpaToB, Ha3blBaeTCH

[ekcasgpowm.

» [paHeu 6
* BepwuH 8

» Pebep 12
» [ paHuU — K8aOpamal

« CyMMa rn/oCcKuUx yaros
rpu Kaxxoou eepuiuHe
180°




OKTADJIP

[loBEpPXHOCTbL, COCTaBfIeHHasA 13
8 pPaBHOCTOPOHHUX
TpeyronbHMKOB, Ha3blBaeTCH

OkTasgpom.

» [paHeu 8

* BepwuH 6

» Pebep 12

* [paHu —
pasHoOCMOpPOHHUE
mpeyaosibHUKU

« CyMMma riyiocKux yaroe
rpu Kaxoou eepuiuHe
240°




OCHOBHbIE POpMYnbl
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TOJEKADJIP

[TloBepxHOCTb, COCTaBIEHHAA N3 12
NpaBUNbHbIX NATUYTONIbHUKOB,

Ha3blBA€TCHA gogel(aagpom.

* [paHeu 12
* BepwuH 20

» Pebep 30

» [ paHu — ripasursibHble
namuyaoribHUKU

« CyMma risiockux yarnoes rpu
Kaxxoou eepuiuHe 324°
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UKOCADI"™

[ToBEepXHOCTb, COCTaBfieHHada 13
20 paBHOCTOPOHHUX
TpeyrosyibHMKOB, Ha3blBaeTcA
ikocaagpowm.

» [paHeu 20
* BepwuH 12
» Pebep 30

» [ paHU — pa8HOCMOPOHHUE
mpeya0/ibHUKU

« CyMma risiockux yarnoes rpu
Kaxxoou eepuwiuHe 300°
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OCHOBHbIe

[1Tnowaab CbopMyn bl

Mkocasgpa:
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ObbeEMm
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CBonctBa nkocasagpa

kocasgp MOXHO BnNucaTb B KyO, Npyn 3TOM LLECTb B3aUMHO
nepneHauKynsapHbIX pEGep nkocasapa dyayT pacnonoXeHbl
COOTBETCTBEHHO Ha LLECTU rpaHsix Kyba, ocTanbHble 24 pebpa BHYTpu
Kyba, Bce ABeHaaLaTb BEPLUMH MKOcasapa byayT fnexaTb Ha LWecTn
rpaHsax Kyba

B nkocasgp moxet ObITb BNUCaH TETPA3AP, TaK YTO YeTbIpe BEPLUNHbI
TeTpasgpa OyayT COBMELLEHbI C YETbIPbMS BEPLUMHAMU UKOcaaapa.

kocasap MOXHO BnncaTtb B JoAeKkasap, Npyv 3TOM BEPLUUHDI
nkocasgpa OyayT COBMELLIEHbI C LIEHTPaMU rpaHen aoaekasapa.

B nkocasap MOXHO BNMcaTb Ao4eKasap ¢ COBMELLEHNEM BepLUNH
noaekasapa v LLeHTPOB rpaHemn nkocasapa.

YCEUEHHbIN nKocasgp MOXET ObITb NOSTyYEH Cpe3aHNeEM 12 BEPLLUNH C
obpasoBaHWEM rpaHen B BUae npaBUbHbIX NATUYTONbHUKOB. [pu
9TOM YMCIO BEPLUNH HOBOIroO MHOrorpaHHMKa yBenmymBaeTcd B 5 pas3
(12x5=60), 20 TpeyronbHbIX rPaHen NpeBpaLLarTCAa B NpaBUIibHbIE
LLIECTUYTOSIbHUKK (BCEro rpaHen ctaHoBUTCA 20+12=32), a Yncno
pe€bep Bo3pacTaeT Ao 30+12x5=90.

CobpaTtb Moaernb nkocasapa MoXHO Npyv NOMoLLY 20 NpaBUbHbIX
TeTpasgpos..



Yce4yeHHbIn nkocasgp

Yce4yeHHbIN nkocas3gp —
MHOrOrpaHHuK, CoOCTosALmnn n3 12
NpaBUIbHbIX MATUYTONbHUKOB U
20 npaBuUnbHbIX
LLIEeCTNYronbHUKOB. MveeTt
NKOCa3apPUYECKUN TUM
CUMMETpuU. B kaxxgoun um3
BEpPLUNH cxogdaTca 2
LLIECTNYIoNbHMKA N NATUYTOSTbHUK.
Kaxxgbiv 3 NATUYronbHUKOB CO
BCEX CTOPOH OKPY>KEH
LLIECTUYTONbHUKaMUN. YCEYEHHbIU
nKocasgp — OAUH U3 caMblX
pacrnpoCcTPaHEHHbIX
nonynpaBUsbHbLIX
MHOrorpaHHMKOB, Tak Kak UMEeHHO
aTy oopmMy UMeeT

Kraccuyeckmum oyT0OsMbHbIN MSAY.,







3Be3a4aTble MHOrorpaHHUKK

* 38€304amele MHO202paHHUKU. 3Be3avaTthble
MHOrOorpaHHMKM O4eHb JEeKOPaTUBHbI, YTO
NO3BOMSAET LUMPOKO MPUMEHATb UX B OBENUPHOM
NPOMBbILLTIEHHOCTU MPU N3rOTOBNEHNN
BCEBO3MOXXHbIX YKpalleHunn. NpnmeHaoTca oHu u
B apxutekTtype. MHorue dpopmbl 3Be3g4aThbIX
MHOrorpaHHMUKOB NoAcKa3bliBaeT cama npupoaa.
CHEXMNHKU - 3TO 3Be3a4aTble MHOrorpaHHukn. C
APEBHOCTU NOAM NblTanuch onucaTb BCE
BO3MOXXHbIE€ TUMblI CHEXXWUHOK, COCTaBMANN
cneumanbHble atnacbl. Cenyac N3BECTHO
HECKOSbKO ThICAY Pa3nMYHbIX TUNOB CHEXNHOK.



38€304ambil 0OKMaaop

OH ObIN OTKPbIT
NeoHapno a BuHun,
3aTteM cnycTs noyTtn 100
neT nepeoTKpbIT U.
Kennepow, n Ha3BaH UM
"Stella octangula"” — 3Be3aa
BOCbMuyronesHas. OTcroga
OKTadap UMEET N BTOpOE
Ha3BaHue "stella octangula
Kennepa". Y okrasgpa
€CTb TONbKO OgHa
3Be3gyaras dpopma. Ee
MOXXHO paccMaTpuBaTh
Kak coeuHeHne OByx
TETPa’3gpos..




38€304ambilU 000eKaaop

bonbLion 3Be3gvaTbin
aogekasgp NpUHagnexunT K
cemeuncTtBy Ten Kennepa-
[TyaHCO, TO eCTb NpaBUNbHbIX
HEBbIMYKMNbIX MHOMOrPaHHNKOB.
[paHn bonbLIOro 3Be344aToro
aoaekasgpa — neHrarpamMmmeil,
KaK Uy Manoro 3Be3gyaroro
goaekasgpa. Y Kaxxgou
BEPLUMHbI COEAUNHSAIOTCA TPU
rpaHn. BepLwmnHbl 60nbLLIOro
3Be3gyaToro gogekasgpa
coBnagaroT C BEpLUMHAMMN
onncaHHoro goaekasaapa.
bonbLion 3Be3g4aTtbiv
aoaekasgp obin Bnepsble
onucaH Kennepom B 1619 r. 31O
nocriegHsas 3asesgyartast dopma
NpaBUIIbHOIO Aodekasagpa.




38€304ambiU UKOCalaop

» [lepeas 36é304amas
gopma ukocaadpa. ITy
MoZernb genatot u3 20
yacTeun, Kaxkaaa YacTb
npeacraBnsieT coboun
HEBbBICOKYO TPEYrOSibHYHO
nnpamuay 6e3 oCHOBaHWUS.
Bmopas 36€304amas
gopma ukocaadpa. Ha
9TOW OYEHb KpacuBou
MOJENN 3aMETHbI
NATUrPaHHbIE BbICOKNE
MUKW, BbICTynawLime n3
BNaguvH Moaenu
COEAVNHEHUA OEeCATU
TEeTpasgpos..




38€304YambilU UKOCOOOOEKaaop




YYyeHble, BHecLue
BKInaj B U3y4YeHune
NpaBUIbHbIX
MHOrorpaHHuKOB.






EBknuna NeoHapn Sunep




Teopema dunepa

JleoHapg dunep
(1707 — 1783 rT.)
HeMeuKMn matemMaTtuk , pusmk
N aCTPOHOM

Teopema:

JI1 J1r000r0 BBITYKJIOIr0O MHOTOTPaHHMKA YUCIIO BepiiuH (B),
yuciio peoep (P) u rpanent (I'), cBsizaHbl (HhOPMYJIION:

B-P+I1I'=2




«fMpaBUNbHLIE MHOTOINPaAHHUEN
B (NNOCOICKON EAlNTUHE
Mmupna lNnnartoHay

[1naToH cymTan, YTo MMUp CTPOUTCH U3
YETbIPEX «CTUXUN» - OTHSI, 3EMIU,
BO34yXa M BOAbl, a aTOMbl 3TUX « CTUXUN»
NMeT POopMY YETbIPEX NPaBUIbHbIX
MHOrorpaHHMKoB. TeTpasaap
ONULIETBOPSAS OFOHb, MOCKONbKY ero
BepLUMHA YCTPEMIIEHA BBEPX, KaK Y
Pa3ropeBLLUErocd nnameHu; nkocasgp —
Kak camMbll 0OTEKAeMbIN — BOAY; Ky6 —
camasa yctonymeas n3 ouryp — 3emrio, a
OKTasap — Bo3ayX. 14Tl MHOrorpaHHmMK
— Ooogekasgp cMMBOnM3npoBan BECb MUP
N NoYUTancs rnaBHenLWnmMm.




NelOOR Em

NoraHH Kennep NPeanonoXur, YTo CYyLLLECTBYET CBSA3b Me>|<ny
NATbIO NPaBUITbHLIMU MHOFOrPaHHUKaMN N LLECTbIO
OTKPbITbIMU K TOMY BpeMeHU nnaHetamm CosiHe4YHon
cuctemMbl. CormacHo 3Tomy NpeanonoxeHuto, B cepy
opbutbl CaTypHa MOXHO BnncaTb Ky0, B KOTOPbIV
BnuckIBaeTca cdepa opoutel KOnutepa. B HeE, B cBOO
oyepenb, BMUCbIBAETCS TETPasap, ONMCaHHbIA OKOSO
ccoepbl opouTbl Mapca. B cchepy opbutsbl Mapca
BNUCLIBAETCA Ao4EKadap, B KOTOPLIV BNMCbIBaeTCs cdepa
opbuTtel 3emnn. A oHa onucaHa OKoJ10 MKocaaapa, B
KOTOpbIN BnNnucaHa cdepa opbutsl BeHepbl. Cdepa aTon
NSIaHETbI ONncaHa OKOJO OKTaldpa, B KOTOPLIN
BnucbiBaeTcs cdrepa Mepkypus.

Takasa moaernb ConHe4YHOW CUCTEMBI NONYy4YKUna Ha3BaHme
«Kocmunyeckoro kybka» Kennepa. Pesynbsrartbl CBOUX
BbIYMCIIEHMI YYEHbIV OnyOrkoBan B kHure « TariHa
Mupo3saaHusa». OH cunTarn, YTo TanHa BceneHHon
packpbITa.




"TanHag

CanbBagop Hdanu Ha
KapTuHe « TanHasa Bevepa»
nsobpasun . Xpucra co
CBOMMW Y4EHMKaMU Ha
dooHe OrpoMHOro
Npo3payHoro goaekasgpa.
Y4YéHbiM OOCTaTOYHO
XOPOLLO U3YyYeEHbI
npaBuUsibHbIE BbINYKIble
MHOrorpaHHmKu, gokasaHo,
YTO CYLLLECTBYET BCErO NATb
BUOOB TaKNX
MHOrorpaHHMKOB, HO cam s
YyesioBeK ux npuayman?
Ckopee Bcero — HeT, OH
«rnoacCMoOTpEI» NXy

npupoabl.




MHOI'OI'PAHHUKU
B [TPUPO/IE



AnekcaHOpPUUCKUMN
Mask

B 285 roay no H.3. Ha ocTtpoBe Dapoc
apxutekrop Cocrpar Kanackuu
NPUCTYIIWII K CTPOUTEIbCTBY Masika. Masik
CTPOMJICA HSATh JIET U MOTYYUIICA B BUJE
TPEXATAXKHOM OalIHU BbICOTOM 120 MeTpOB.
B ocHOBaHWM OH OBLT KBaJAPATOM CO
CTOPOHOHW TPUALIATH METPOB, NIEPBBIN 60-
METPOBBIN 3TAX OAlTHUA ObLI CIIOKEH W3
KaMEHHBIX IUTAT 1 noaaepkusan 40-
METPOBYIO BOCbMHUTPAHHYI0 OAITHIO,
0OJIUIIOBaHHYIO OeibiM Mpamopom. Ha
TPETHEM 3TAXKE, B KPYIVIOH, OOHECEHHOU
KOJIOHHAMU OaIliHe, BEYHO roper
IPOMAJIHBIA KOCTEP, OTPAKABIINNCS
CJI0KHOM CUCTEMOMU 3€pKall.




Bucsauume caabl
— -1 [7 [ F-1V (7015

IIOCTPOEH JJISl €T0 KEHBI
Cemupamuipl Ha OOIIMPHON
KUPIIAYHOU TIJIOIIAJKE, BBICOKO
MMOJIHUMABIIENCS HaJl
OKPY’KArOIIEX MECTHOCTHIO. 14T
IBOPOB CJIEN0BAIIA OJVH 32
IPYTUM C BOCTOKA Ha 3amall, BO
JIBOPBI BBIXOIWIIH IBEPU
MHOTOYHCIICHHBIX KOMHAT. Dacaj
yKpaliajayu CTPOUHBIE KEIIThIE
KOJIOHHBI C TOJTyOBIMH 3aBUTKaAMHU.
OxkoH He ObLII0, U CBET MPOHUKAI
4yepes TPU MIUPOKUE IBEPH.

Bucsuue canpl ykpaliaii CeBepo-
3amaJHyro yacth Asopua. Ha
CBOJIYATBIX apKax U3 KUpIrya
ObLIN PaCMO0KEHBI TEPPACHI,
HAIOMHWHAIOIIKNE YCTYIIBI TOP.
[ToBepx kupmuyel 3aauT acQasbT,
Ha HEM — CBUHIIOBBIC ILIUTHI, a HA
HHUX HAChINaH CJIOM IUIOIOPOIHON
3EMJIA U TIOCAXKEHBI

JEPEBbA, KyCThI U LIBETHI. M3manu
KQXKETCSl, YTO ITH CaJbl KaK Obl
BUCST B BO3/YXE.




Ernnerckue
[MMnpamungbl

OHHU CIIOBHO BBIPACTalOT U3
MIECKOB ITYCTBIHU -
KOJIOCCAJIBHBIE,
BEJINYCCTBEHHBIE,
MOIABJIAIOIINE YETOBEKa
HEOOBIYANHEIMU pa3MepaMHy U
CTpOrocThio ouepranu. Ctos y
TOTHOXKHS MUPaAMHIBI, TPYAHO
ce0e MpeICTaBUTh, YTO ATH
OTPOMHBIC KaMEHHBIE TOPBI
CO3JaHbl pyKaMu Jojen. A
MEXKTy TEM OHU ObLIN
JNICICTBUTEJILHO CJIOKEHBI U3
OTJICJIbHBIX KAMEHHBIX IJIbIO,
KaK B Hallle BpeMsl AeTH
CKJIQ/IBIBAIOT TUPAMU/IBI 13
KyOHKOB.




[[anuKapHacckum maB3osien

Jly4lime apXUuTeKTOpbl TONO BPEMEHU
MOCTPOMJIA MaB30JIEN B BUJIE TTOUYTH
KBaJIPATHOTO 37]aHUsI, IEPBBIM ATAXK
KOTOPOTO ObLT COOCTBEHHO |
ycbinajibHuIer. CHapyXu 312 : : ]
rpoMajHas norpedajabHas Kamepa,

wromaabso S000 KB. METPOB U ” l,““,,““ '} I’ I”
BbICOTOM 0K0J10 20 MeTpoB, Obljia l
00J10’k€Ha OTECAaHHBIMHU U = 5 T T
OTHOJIMPOBAHHBIMU INIUTAMH OEJI0T0 e
Mpamopa. Bo BTopom 3taxe,
OKPY>KEHHOM KOJIOHHAJOH,
XPaHWIUCh KEPTBOMPUHOIIICHHS,

KPBILIEH K€ MaB30JIes CIIYKUJIa
UpaMuaa.




CkeneTt 0gHOKNETOYHOro opraHn3ama
doeogapum no gpopme

HanoMunHaeT nkocasgp . W3 Bcex
\\J' MHOIOrpaHHUKOB C TEM XK€ YMCIIOM
rpaHen MMeHHO UKocaagp UMeeT
HanbonbLINMKM OOBLEM NpU
HaMMeHbLUEeW nnoLlaamu
NOBEPXHOCTU. OTO CBOUCTBO
rMOMOraeT MOPCKOMY OpraHu3my
npeoaosnieBaTb AaBrieHne BogHOU
TOSLLN.




[1paBUnbHbIE MHOTOrPaHHUKU — caMble BbIrOAHbIE
dourypbl. VI npupoga aTum LLMPOKO NONb3YETCH.
[ToaTBepXXaeHneM TOMY CIY>XUT doopMa HEKOTOPbIX
KpUcTannos. B3aTb XoTa Obl NOBapeHHYO Coslb, 6e3
KOTOPOW Mbl HE MOXeM 00oUTUCL. N3BECTHO, YTO
OHa pacTBOpMMa B BoAe, CNYXXUT NPOBOOAHUKOM
9NEeKTPUYECKOro Toka. A Kpuctansbl noBapeHHOU

conu ( NaCl ) nmeroT doopmy Kyba.
* [1pn nponsBoAcCTBE antoMUHNA NONb3YOTCA

antoMUHMEBO-KaNMeBbIMM KBapLamMu , MOHOKpUCTa
KOTOPbIX UMEET hopMy NPaBUNBHOIO OKTasgpa



[Tony4yeHne cepHOM KUCIMOThI, Xenesa, 0CoDbIX
COPTOB LIEMEHTA He 0bxoanTcsa 6e3 CEPHUCTOrO
konyenaHa ( FeS ). Kpuctannbl 3TOro XuMm4eckoro

BellecTBa nMetoT dopMy goaekaspa.

* B pa3HbIX XUMUYECKUX peaKkLnax
NPUMEHSAETCA CYPbMEHUCTLIN
CEPHOKMCINbIN HAaTPUN — BELLLECTBO,
CUHTE3MpOoBaHHOE y4eHbiMU. Kpmuctann
CYPbMEHUCTOro CEPHOKMCMNOro HaTpuUS
MMeEET PopMYy TeTpaagpa.



[locneaHnn npaBUNbHbIV
MHOrorpaHHuK — nkocasgp
nepenaeT opMy KpucTtansnos
bopa (B) . B cBOE Bpemsa 6op
Mcnonb3oBarncd Ans co3naHus
nonynpoBOAHMKOB NEPBOro

NOKOJ1IEHUNA.




NHTEepeCHbIMU NpeacTaBUTENN NPaBUIbHbIX
MHOrorpaHHUKOB SIBNSOTCSA MEXaHUYECKNE
rOyI0OBOSIOMKM, CO3aHHbIE BEHIEPCKUM
npenogaBaTenieM apXUTEKTYPbl SpHE
Pybukom «Kybuk Pybuka»(rekcasgp),
COCTaBIEHHbIN 13 26 KyOOB, 1 «Mupamuaka

MedvdpepTar(teTpasap), cosgaHHasa pycckum
nHxeHepom A. A. OpdbIHU08bIM.




Croacu0o 3a Baumanue!

PaboTy BbINOMHANMU:
yJyauwumecs 10A Knacca

yuutenb: banaHanHa H.B.



