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Практическая работа №66.
Различные виды многогранников.
Контрольные вопросы 1, 2, 3, 4, 5, 6.
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Параллелепипед. Куб. 
Параллелепипедом называется призма, основанием которой является параллелограмм.
ABCDA₁B₁C₁D₁ - параллелепипед, 
ABCD и A₁B₁C₁D₁ - противоположные грани, 
AA₁ и DD₁ - противоположные рёбра.
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Запишите ответы на контрольные вопросы 1-5 стр. 211
24 апреля 2020г.
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Симметрия в многогранниках.
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(Выполните практическое задание №271, 272)
Разработал:
Преподаватель математики 				М.В.Горовая
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3aHAaTHE 5

MpaBunbHblie MHOrOrpaHHUKKU

JpeBHErpeyeckum usocohom
IInaToOHOM Taxk ONMCAHEI Ipa-
BUJIbHBIE MHOTOTDAHHUKH: «3eM-
Jie Mbl, KOHEYHO, IPUIHUIIEM BUJ
Ky0a: Beb U3 BCEX YETHIPEX CYII-
HOCTel HamGojiee HEIOABUYKHA U
IpUTrofHA K 00Pa30BaHUIO TeJ
MMeHHO 3eMJisi, a IOTOMY el He-
06X0AMMO UMETH caMble YCTOWIH-
BbIe OCHOBaHHA... VI3 Bcex TeJ Ha-
u6oJsiee IOABUIKHO 11O IPHUPOJE
CBOeif TO, y KOTOPOro HauMeHb-
mIee 4MCJIO OCHOBAHUM, n6O OHO
CO BCEX CTOPOH MMEET pPeKyInue
TPaHU ¥ KOJIOIHe yrisl... Ilycts
sKe o6pas mMUpaMUABI, POXKIEH-
HBIM 06'beMHBIM, U GyZeT mepso-
Ha4yaJoM U CEMEHEM OTHf...»

Kakue MHororpaHHukM ctanu

CUMBOJIOM KpacoTbl U cOBeplLueHCcTBa?

H TO Ke YUCJIO0 pebep.

ITpaeéunvrvlli MHO202PDAHHUK — 3TO BBI-
IYKJBIH MHOTOTPAHHHUK, Y KOTOPOr'O BCe Ipa-
HU — OJWHAKOBBIE IPABUJIbLHBIE MHOTOYTOJIb-
HUKHW U B KaKJ0i BepIIHHE CXOLUTCH OLHO

IIpuBenem Tabuuiy, ONUCHIBAIOIIYIO KOJH-
4YeCTBeHHBIE XapaKTePUCTUKYU IIPABUIBHBIX MHO-

TOrPaHHUKOB.
B rabnune:

U — YHCJO BepPIIMH MHOTOTDaAHHHUKA; € —

qncio pebep; f — YMCIIO rpaHei.

Yucao Yucao moso-
Ms=oro- POTOB, COB-
4 Pucynox
TR BEpIIUE v pebep rpaseit f Memanmux
TeJo ¢ coboit
Terpasgp 4, B KOTOPBIX 4 Tpeyrois- 12
CXOAATCS 110 HUKa
3 TpeyroisHUKA
Ky6 (rex- 8, B KOTOPBIX 6 xBazpaToB 24
caszp) CXOZATCSA IO
3 xBazpaTa
OxTasap 6, B KOTOPBIX 8 Tpeyroin- 24
CXOAATCA 1O HUKOB
4 TpeyroJpHUKA
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Oxonuarue mabauybl

Yucio Yucyio moBo-
Mszoro- pPOTOB, COB- BROVEOE
. TPaHHHK BepIIMH U pebep rpaneit f MeImaomux
e Tes1o ¢ coboit
Uxocasap | 12, B KOTOPBIX 30 20 Tpe- 60
CXOAATCA IO YTOJBHUKOB

5 TpeyroJbHUKOB

Hopne- 20, B KOTOPBIX 30 12 naru- 60
KasAp CXOAATCA IO YrOJIBHUKOB
3 nATHYTOJIbHUAKA

JIerko 3aMeTHTB, YTO BO BCeX CJIydYadX BhI-
HOJHSETCS COOTHOMmeHue: U +f=e+ 2, T.e. 94TO
cyMMa Ymclia BePIIWH ¥ Yucaa rpagHeit Ha 2 60715~
me uucya pedep.

1o HaGIIOEHNe BEPHO AJIA JI000ro BBIIYK-
JIOr0 MHOTOTPAHHUKA U COCTABIIAET COAIEPIKAHUE
3HAMEHUTOUN TeOpeMBI, JIOKa3aHHOM BIIEPBBIE Jle-
oHapAOM JiiIepoM.

Teopema Jitnepa. IlycTs f o603HAYAET YUCIIO
rpaseii, e — 4ucy0 pebep, v — TUCIO BEpIIUH
BBHIITYKJIOT'O MHOTOI'PAHHUKA. Tormaf+v=e+2.

ITosHOe AOKAa3aTeJIbLCTBO TeOPEeMbI Diinepa A0
BOJIBHO TPYZ0eMKO. [IpOBEpHTE e 3Ty TeopeMy
IJIS YACTHBIX CJIydaeB MHOTOTPDaHHUKOB mocra-
TOYHO IIPOCTO. J1.Ditnep

EcJii COeAXHNAM IIeHTPHI IPaHel MPaBUIbHOTO (1707—1783)
MHOTOTPAHHUKA, TO IIOJYYMM CHOBA IMPaBAJIL
HBII MHOTOIDaHHUK, HA3BIBAeMBIN JBOMCTBEH-
HBIM MCXOAHOMY. [[BOMCTBEHHBIMHU OKa3bIBAIOT"
¢s Ky6 7 OKTasAp, UKOCAd/AP U NOACKAD- Tert- T ]
pasap ke ABOMCTBEH CaM cebe. Kpome TOTO, g::ﬁzn;;elz:ggﬂiys::;:_
ITecTh qMATOHAJIEH GOKOBBIX rpaHeil Kyba o6pa- | gy, Teopun umces, Auddepeniu-
_ BYIOT TeTPa’Ap OHAJBHOI reOMeTpHH, MaTeMaTH-

2= geckoit husuKe (OH HamuCal Iep-

BeJukuii MaTeMaTHK, GUIUK
u acTpoHOM. I10 IPOMCXOKACHUIO
mseiimaper; padoran B Poccuu u
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Puc. 22.25 .. Puc, 22.26 Puc. 22.27

€ HUMH ycTpoiicTBO Beenennoii. IIpaBuibHEIX MHOTOTPaHHUKOB BCETO
AT, VIX Ha3bIBAIOT «naamonosvimu menamus.

Ham yxe mpuxomuiocsk «IOKpHIBATh TIOCKOCTE KBaJpaTaMH Tak,
9TOOBI K KaXI0¥ BEpIIMHE MPHIErain 4YeThIpe KBaaparta (puc. 22.25).
Ecnu nonbitathes 06beIMHUTD KBaJpaThl TaKUM 00Pa30M, YTOOHI K KaxK-
N0ii BEpIIMHE TIPUIIETAIN TOJIBKO TPH KBAZpaTa, TO YBUIMM, 4TO hurypa
3aMKHeTCs. MCcTIonb3ys TONBKO MIECTh TaKMX KBaJIpaTOB, MBI ITOJYYUM
Ky0, €10 ellle Ha3HIBAIOT 2exca’dpom (puc. 22.26).

MpiI Taxoke yMeeM MOKpBIBATh IIOCKOCTD DPaBHOCTOPOHHUMM TPEYTOTb-
HHKaMH TaK, YTOGBI K KaX/IOM BEPIINHE IPWIETAHN IECTh TPEYTOTBHAKOB
(puc. 22.27).

Ecnu B BepIIMHE CXOXATCS TPU NPABHIBLHEIX TPEYTOJIbHUKA, TO I0-
JlyqaeTcst MPaBUIbHBIN MHOTOTPAHHHUK, Ha3biBaeMbIll mempasdpom
(puc. 22.28).

Ecnu B onHoit BepmmHe cxomurcs YETBIPE NMPaBUWIBHBIX TPEYTONbHU-
Ka, MBI [TOJTy9aeM TPaBUIBHBIA MHOTOTPaHHUK OKMAa39p, COCTOAIIAM
U3 BOCbMU I'DaHe! — MPaBUITBHBIX TPEYTONILHUKOB (PHC. 22.29).

Ipu NATH NPaBUIBHEIX TPEYroNbHUKAX TOJIy9aeTcss uKoca’op
(puc. 22.30). OH viMeeT OBaMUATH rpaHel — TPaBUWIBHBIX TPEYTOJILHUKOB.

Ecnu Bce rpaHn MHOTOrpaHHWKA ABIISIOTCS TPaBUIBHBIMU TISTH-
YTOIbHUKaMH (B ONHOM BEepLIMHE MX MOXET CXOMHUTHCA TpH), TO COOT-
BETCTBYIOIIU! NMPaBUIBHBIA MHOTOIDAaHHMK HA3BIBACTCS dodexa’dpom
(puc. 22.31).

Puc. 22.28 Puc. 22.29 Puc. 22.30

218




image7.jpeg
TIpaBuiIbHBI MHOTOTPAHHUK HE MOXET UMETh
IpaHei ¢ NIeCThIO, CEMBIO U OoJiee yIIIaMu.

TTo3HaKOMMMCS C OTHOM U3 BEJIUKUX TEOPEM
TeOMETpUHM — meopemoli Dinrepa, CBI3aHHON
CO CBOMCTBaMM MHOTOIDaHHMKOB.

0603HaYMM YHUCIO TPaHE¥ MHOTrOrpaHHHUKA
6yksoii I, uncino BepmiuH — OykBoit B, guc-
j0 pebep — OykBoit P. Oxa3slBaeTcs, 3TU TPHU
yucia g J1060ro MpoCcTOro MHOTOrpaHHUKa
(OHM He UMEIOT JBIP) CBS3aHBI ONHUM M TEM X€ Puc. 22.31

COOTHOIIICHUEM:
B+T'-P=2.

Hanpumep, 115 ky6a (B =8, =6, P =12) umeem: 8 + 6 — 12 = 2.

IIpoBepsTe BBIIOTHEHME 3TOTO IpPaBUJIa UL KaXIO0ro IpaBUIbHOTO
MHOTOTpaHHUKA.

IIpoBeneHHBIe HAOMIONEHUS MTO3BONAIOT CHOPMYIUPOBATE TAKYIO
TEOPEMY.
Teopema Diiiepa. YV 1106020 npocmozo MHO202PAHHUKA CYMMA
yucen epaneil u éepuun Ha 2 6oavuie yucaa pebep.

Teopema Diiiepa NOATBEPXIAeT UICTUHHOCTh U3BECTHOTO BRIPAXEHU:
«Bce renmnanpHOE MPOCTO!»

KoHTpo/ibHbIe BOMPOCHI

1. CkobKo TpaHeii u pebep umerot Ky6 1 Tetpasnp? CKOIbKO peGep CXOIUTCs
y HHX B OOHOM BepIIuHe?

2. Kakumu UrypaMy MOTYT GbITh TPaH¥ MPABIIBHBIX MHOTOTDAHHUKOB?

3. MoxeT JI1 B OHOM BEPIINHE MPABIJIBHOTO MHOTOIPAHHMKA CXOAUTHCS 1Ba,
TpH, Y9ETHIPE, MAATh pedep?

4. MoXeT JIi TPaHbIO TIPAaBWJIBHOTO MHOTOTPaHHMKA OBITh TPEYTOJIbHUK, Ye-
THIPEXYTOJIBHUK, TISITUYTOJbHUK?

5. MOXHO JI¥ CYMTATh IIPABIIBHYIO YETBIPEXYTOIBHYIO IIMPAMUIY IIPaBUIbHBIM
MHOTOTPaHHHUKOM?

6. CymiecTByeT JId MUpPaMKIa, SBJISIONIAasCs NPaBUWIbHBIM MHOTOTPaHHH-
Kom? 7 T ORI AR =
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22.7. Pa3Beptku nupamug. Mnowagu nosepxm;é;l; :
nupamuj

Ha puc. 22.23 uso6paxeHa pa3BepTKa NMOBEPXHOCTH NPABUNbHOU
mpey201bHOU NUPamuobl.

IlpencraBum ce6e MOIENb TOBEPXHOCTH YETHIPEXYTOJIbHOM MUpaMu-
IIbI, U3TOTOBJICHHYIO M3 THOKOro HepacTsSKMMOro Matepuana (6ymaru,
KapTOHa M T.J1.), puc. 22.24, a. Ee MOXHO pa3pe3aTh 110 HECKOJIbKUM
pebpaM ¥ pa3BepHYTh Ha IUIOCKOCTHU. B pe3yneraTe Noay4YuM pasjind-
Hble MHOTOYTOJIbHMKM, KOTOPHIE SIBJIIOTCS pa3BePTKaMU IOBEPXHOCTEH
naHHO# mupamunsl. Ha puc. 22.24, 6 — 2 n306paxeHbl TPH Pa3IndHbIE
Pa3BEPTKM TaKO¥ MUPaMUIBL.

@ ITarowadvro 6oxoeoii noeepxrnocmu nupamuowt (Ss.) Ha3bIBAIOT
CyMMYy IUTOIae Beex ee GOKOBBIX rpaHeil. JI1ouadsio noanoi nogepx-
nocmu (S,,,;) — CyMMY IUIOIIAzIEH BeeX rpaHeit. SICHO, 9TO Syom = Seox +
+ Syens THE Soe — NAOULAOL OCHOBAHUA NUPAMUOBI.

'Na

Puc. 22.23 Puc. 22.24
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ITnouads 60K060ii No6epXHOCMU NPABUABHOIL NUPAMUObL PAGHA
N01068UHE NPOU3Ee0eHUs. NepUMempa OCHOBAHUA HA OAUHY anogembt

nupamuobt:
1
B EPH :

20e P — nepumemp ocnoeanusn;, H — anogpema.
JIoKaXwuTe 3Ty TEOPEMY CaAMOCTOSITETIBHO.

ITnowads 60K060ii NO8EepXHOCMU NPABUNBHOIL YCEUEeHHOI NU-

DPamudbl pagHa NPoOU38e0eHUI0 NOAYCYMMbL NEPUMEMPO8 ee OCHOBAHULL

Ha OauHy anogemui:

P+ P
2

20e P u P, — nepumempbl ocHogaHuili yceweHHol nupamuowt; H — ano-
gema.

S60K= H,

I[oxa)xme 9Ty TEOPEMY CaMOCTOATEIIBHO.

3apauu Ans CaMOCTOATE/NIbHOro pelleHUus

1. Haiinure ruiomanb 60KOBOM M ITOJTHOM MOBEPXHOCTEN MPaBWIBHOM 4e-
THIPEXYTOJIBHOM ITUPaMUIbI, 60KOBOE peGpo KOTOPOil paBHO 26 CM, a CTOpOHA
ocHoBaHus 20 cM.

2. CropoHa OCHOBaHMS MPABWILHOM YeThIPEXYTOJIbHOM MMpaMUIbI paBHa 6 CM.
Kaxkoit 1o/mkHa OBITh BBICOTA TUPAMUIBI, YTOOHI IUTOIIAb OOKOBOM ITOBEPXHOCTH
paBHsu1ach 60 cm??

3. B nmpaBWIBHOM TPEyrolbHOM MUpaMKIe IUIOLIaah GOKOBOM MMOBEPXHOCTH
paBHa 96+/3, a TUTOWAb MOJTHOM noBepxHocT — 112+/3. Haiimure CTOPOHY
OCHOBAHUS Y BHICOTY MUPaMUIBL.

4. B npaBUIBHON TPEYroJbHOU MupaMuae 60KOBOe peGpo paBHO 6 cM, IUIO-
CKMI yTroJI IIpYM OCHOBaHMHU MUpaMunsl 45 °. Halimute momans MoTHOM MoBepX-
HOCTH IMUPaMMIBL.

5. CTOpoHBI OCHOBaHUS TPEYTOIbHOM MUupaMuabl paBHe 34, 20 u 18 cMm, nBe
6GOKOBBIE IPaHU NMMPAMHIBI, IPOXOASIINE Yepe3 OOIbIINe CTOPOHBI OCHOBAHMS,
MepIIeHIMKY/ISIPHEI ITIOCKOCTH OCHOBaHMS. BricoTa mupamuabs! paBHa 12 cMm. Haii-
JIATE TUTOLIaah ITOJIHOM IMTOBEPXHOCTU IMUPAMUIBI.
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Puc. 22.16

Cepeduna duazonanu napasnensenuneda A6AAEMCs €20 YEeHMpom
cummempuu.

Zokxazamenbcmeo.

1. ITycte O — cepenvHa nuaroHam BD, mapawtenermriena ABCDA, B, C, D,
(maHO) (puc. 22.16, a).

2. O — UeHTp CUMMETPHH NapajUieyienuiiena (Tpebyercs 10Ka3aTh).

3. PaccMOTpHUM LIEHTPAIBHYIO CUMMETPHIO C LIEHTPOM B Touke O. Tak
Kak OB = OD,, to Zy(B) = D, (1, onpeneneHyue LUEHTPAIbHON CUMMe-
TPHH). .

4. lleHTpasibHasE CHMMETPUSI IEPEBOAUT JIyd B IIPOTHUBOIIOJIOXHO Ha-
IpaBJIEHHBINA JIyd, TO3TOMY JIyd BA nepexomut B ayd D,C,, a TaK KaK
BA = D,C, (moueMy?), To Zp(A) = C; (1, 3, CBOMCTBO NEHTPAIBLHOM
CHUMMETPUH). d

5. AHaJTOTMYHO AOKAa3bIBaeTCsa, 9TO Touku C u D mepexonsaT COOTBET-
CTBEHHO B TOYKM A, u B,.

6. IIpu NEeHTPAIBLHOM CUMMMETPHMHU IOBEPXHOCTH IapaUleIenuIena
IEPEXOOUT B ceOsi, B ce0sl NMMEPEXONUT U BHYTPEHHSIS 06JaCTh mapajuie-
JIeTuIena.

7. Ilpu cummeTpuu ¢ neHTpoM O mapavienenunen ABCDA, B,C, D, nie-
PEXOIUT B cebs.

8(2). O — ueHTp CUMMETPHUH JAaHHOIO Mapaulejenunena. M

ITpomueononodicusie cparnu naparnesrenuneda RONAPHO PAEHDbL
u napannenvhs.

Bce duazonanu napannenenuneda nepecekaromcs 6 oOHOU MmovKe
u denssmes ero nonoaam (puc. 22.16, 6).

JIOKaXXUTe 3TH CIIEACTBUS CAMOCTOSTEIBLHO.

Eciu 60okoBBIe peGpa mapajuienenuriesa neprneHauKyIsipHbl ILUI0-
CKOCTH €ro ocHoBaHUsI (puc. 22.17), To nmapajuiejienuIie] Ha3blBaeTcs
NPAMBIM.
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TIpsamoit mapajuieIeNuIie], OCHOBaHUEM
KOTOpOTO CJTyXUT IPSIMOYTOJIbHUK, Ha3bIBACT-
Csl npAmMOy201bHbIM napannenenunedom. Bee
rpaHM NPSIMOYTOJIHOTO NapaJuiesienumena —
NIPSIMOYTOIbHUKH. JITMHEL Tpex pebGep mpsi-
MOYTOJILHOTO TTapaJUIeJICTIMITEAA, BBIXOISIINX
W3 OTHOM BEPIIMHBI, HA3bIBAIOT UIMEPEHUAMU
NpAMOY201bH020 Napannenenuneoa.

TIpsAMOYTOIBHBIN NapaUIeeNuIes C paB-
HBIMM U3MEPEHMSIMU Ha3bIBaeTcs Kybom. Bee
rpaHu Kyba — paBHBIE KBaJpaThHl. Puc. 22.17

[2] KourponbHbie Bonpock!

1. Kakue cBoiicTBa mapajuleJenunena caeayloT U3 TOro, YTo Iapauieaeim-
e — OIVH M3 BUIOB IPU3MBbI?

2. TlepeunciuTe BCe IUIOCKOCTH, KaX/asi U3 KOTOPHIX TPOXOIUT 4epe3 TPU Bep-
WMHBL Tapavteienumnena. JJis KaXnol U3 IIOCKOCTeH Ha30BUTe durypy, xoropas
CITY>XHT TIepecedeHreM 3TOl IUIOCKOCTH M TapajUIe/IeTIUIIeNa.

3. TIocKoCTsIM Kakux rpaHeit mapawienenunena ABCDA, B, C, D, napauieib-
HbIL: a) npsiMast AB; 6) npsimast DDy; B) npsimast B, Cy; r) npsiMasi, COeAMHSIONIas
cepenunsl pebep ABu CD?

4. Moxer Jiu 60KOBasi TpaHb HAKJIOHHOTO IapaJUleyienuIesa GbITh IpsIMo-
YTOJILHUKOM?

5. BepHo JIM yTBepXJeHHe: UIMHBI BCEX AUaroHajei npsMOyroJabHOro ma-
pamtenenunesna pasHbl? ChopMyIupyiTe yTBEpXICHHME, o6GpaTHOE TaHHOMY.
BepHo 1 0HO?

3apauu ANA CamMOCTOATE/IbHOIO pelleHus

1. BoxoBoe peGpo mapajuiesienuIea CoCTaBIseT CO CMEXHBIMU pe6Gpamu yIiisl
1o 60°. YTO MOXHO CKa3aTh O MPOEKILIMHM 3TOro peGpa Ha OCHOBaHUE?

2. Pe6po Ky6a paBHO a. UeMy paBHa €TO IHaroHaib da?

3. B npaBWILHO# YETHIPEXYTONBHOM NIPU3ME BBICOTA PaBHA CTOPOHE OCHOBA-
Hust. YTo 310 3a mpu3Ma?

4. B xy6e ¥3 OIHOM BEPIIMHEI MPOBEICHBI IBE IMaroHaIN 6GOKOBBIX TPaHEN.
YeMy paBeH YroJl MEXAY STHMHU TUaTOHAISMK?

5. B Ky6e HaiiiuTe BEJIMIMHY YIJIa MEXAy: 1) AMaroHajbio U peGpoM; 2) nByMsi
€ro AMaroHaIsIMU.

6. JIoKaxuTe, YTO BO BCAKOM TNapajulelieNuIeie CyMMa KBaapaToB BCEX €TO
IMaroHaJIell paBHa CyMMe KBaJpaToOB BCEX €TO peGep.

7. B xy6e ABCDA,B,C,D, IpOBEACHBI THaroHaIn B,D; u AD; 60KOBBIX
rpaHeif. YTo MOXHO CKa3aTh 006 ymie Mexuy HUMHU?

8. Bky6e ABCDA, B,C, D, npoBeJicHbI IaroHai GOKOBBIX rpaneit ACu C,D.
Haiinure BETWIUHY yIJIa MEXIY HUMM.

9. Haiinure JMHy auaroHanei napawienenunena ABCDA,B,C\D,, eciu:

1)AB=1,AD =3, AA, =2, ZA,AB = 60", LA,AD = 90°, ZBAD = 120°;

2) AB=2, AD =4, AA, =3, ZA,AB = 120°, ZA,AD = 45, ZBAD = 135°.
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22.5. Nupamupa

ITycTh IUIOCKOCTH IepeceKaeT Bce pebpa MATUTPAHHOIO yrjia P
(puc. 22.18), Torma NoJyYuM MHOTOTPaHHHK, Y KOTOPOTrO OHA rpaHb —
nstuyronbHuK ABCDE, a ocTanbHbIE TISITh — TPEYTONbHUKN PAB, PBC,
PCD, PDE u EPA, vmeomue obuiyio BepmuHy P. Mbl nonyqwi na-
Mu2panHyro RUPamuocy.

@ ITupamuda — MHOTOTPaHHUK, OXHA TPaHb KOTOPOIO IMPOM3BOJIb-
HBIIf MHOTOYTOJIHUK, @ OCTAJIBHBIE 72 TPAHEW — TPEYTOIBHUKH C obmei
BEPIIMHOM.

DTOT MHOTOYIOJIbHUK Ha3BIBAE€TCA OCHOBaHUEM TUPaMUMBI, Tpe-
YTOJNBHHUKY C OOIIEl BEPUIMHON — O0KOEbIMU PAHAMU, o0beIuHEeHNE
GOKOBBIX TPaHell — 6OK060I NO8EPXHOCMbIO, OGIIME CTOPOHBI GOKOBBIX
rpaHeit — 6oKoebimu pebpamu, obIIasi BepIIMHA BceX GOKOBBIX pebep —
6epULUHOU NUPaMUOBbL.

P

Puc. 22.18 P
P
P
c
B C A o
A A D E D

a 6 8

Puc. 22.19
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Ha puc. 22.18 ABCDE — ocHOBaHHeE P
MUpaMHUIbl; TpeyroibHUKu PAB, BCP,
..., EPA — 60oxoBsie TpaHu; PA, PB, ...,
PFE — 60oxoBbI€ pebpa; P — BepmmmHa. [Ipu
0603HaYeHUH ITHPAMUIBI Ha IIEPBOE MECTO
CTaBsT €€ BepUIMHY — Ha puc. 22.18 u3o-
6paxeHa mupamuna PABCDE.

IIupaMuga B 3aBUCHMOCTH OT YHUCJIa
yIJI0oB (BEPIIMH) OCHOBAHMSI Ha3bIBAaETCS

D
TpeyroabHo# (puc. 22.19, a), 4yeThipex- X =
yronsHO# (puc. 22.19, 6), NATHYTOJIBHOMU c B
(puc. 22.19, 6) u 1.4. Puic. 22.20

Ilepnennukynsp PO, NpOBEACHHBIN
M3 BEPIIMHBI IMPaMUIBI K IUIOCKOCTH €€ OCHOBaHMS, Ha3bIBAETCS 8biCO-
moii nupamuodst. Ha puc. 22.20 PO — BBICOTa IIECTAYTOIBHON MUPaMUIBL
PABCDEF.

|§] TIupamua Ha3BIBAETCS NPAGUALHOU, ECITV €€ OCHOBAaHWE — TIPABWIb-
HBI MHOTOYTOJIbHUK ¥ BEPUIMHA MPOSKTUPYETCS B LIECHTP OCHOBaHUS.

IIycte PABCD... N — npaBWwibHasl n-yrojbHasi nmupamuna. Toraa
10 OIpeneieHuIo ee ocHoBaHue ABC... N — NpaBWIbHBIN 7-yTONBHUK;
LIEHTP OCHOBaHUS MUpaMunbl O — MPOEKIMs BEPIIMHBI P Ha OCHOBaHHUE,
WIX OCHOBAHWE BHICOTHI MUPAMUIBI.

BricoTa 60KOBO# rpaH¥W NMPaBWIBHOW MMpPaMUABI, TPOBEAECHHAS
W3 BEpUIMHBI MMPaMUIbI, Ha3bIBaeTcs ee anogemoii (PK — anodema
MPaBWIBHOU MUpaMunbl (cM. puc. 22.20)).

B nmpaBuwibHOM nupaMune Bce 60KOBEIE peOpa paBHEBI, Bce OOKOBBIE
ITpaHU — paBHBIE PaBHOOEAPEHHBIE TPEYTONBHUKY (IOKAXUTE 3TO YTBEPXK-
JIEHUE CAaMOCTOSITENIEHO).

[2] Kowtponbubie Bonpochi

1. Besaxwmii 1M mapajuieJIorpaMM MOXET CIIy>XUTh OCHOBaHUEM IPaBWIBHOM
mMpaMuas?

2. MoXeT i IIpaBWJIbHBIII MHOTOYTOJBHMK CIIYXXMTh OCHOBaHMEM HeEIpa-
BWIBHOM MUpaMuabl?

3. Cpenu Tpex OTpe3KOB — BBICOTEI, GOKOBOTO pedpa u anoGeMbl — IpaBUIb-
HOM MMpaMMIBI yKa3aTh HAaUOONBIIUIA ¥ HAaUMEHBIIUI OTPE3KH.

3agaum Ans caMOCTONITE/IbHOrO peLleHus

1. ToxaxwuTe, 9TO B NMPaBWIBHOU NMMpaMHIe PaBHOBENIMKU: 1) ABYyrpaHHbIE
yIJIBI IIPM CTOPOHAX OCHOBAHUS; 2) YINIbI HAaKJIOHa GOKOBBIX pebep K IUIOCKOCTH
OCHOBaHHS.

2. JlokaxwuTe, 9YTO Hemepecekalomuecs pedpa MpaBWIbHOM TPEYroJIbHOMN MH-
paMuIbl B3aUMHO TTEPIEHIUKYIISIDHBL.
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3. CTopoHa OCHOBaHMsl IPABUIBHOM YETHIPEXYTOIbHOM IMMPaMyIbl paBHa a,
BbicoTa A. Haitmure 60K0Boe pe6po U anodemy.

PemmTe Takylo Xe 3a1ady ML TIPaBWILHOM TPEYTOIbHON TIUPAMUIBL. |

4. OCHOBaHMEM IIMPAMUIBI CIYXHUT POMO CO CTOPOHO¥ 13 cM. Bricora nupamu-
ITbI TIPOXOIUT Yepe3 TOUKY TepeceueH s AMaroHaei pomba u paBHa 12 cM. Haiture
GOKOBBIE pebpa MIPaMyJIbI, ECITM OJHA U3 MaroHalel OCHOBaHMA PaBHA 10 cm.

5. B mpaBWIBHO IIECTUYTONBHOM NUpaMKie ABYTPaHHEINA YIojl MpHU CTO-
pPOHE OCHOBaHUS paBeH 45°, CTOpOHAa OCHOBaHUs pPaBHA a. Haiigute BBEICOTY
u anodeMy NUpaMuIbL.

6. Ha mByx 60KOBBEIX peGpax IATHYTOJIbHOM MUpaMU/Ibl, HE MPUHATICKAIINX
OIHO¥ rpaHH, AaHo 1o Touke. IlocTpoiiTe TOYKY nepecedeHust MpsIMOM, TIPO-
XoIsIuei 4epe3 JaHHbIe TOYKM: 1) C IUIOCKOCTBIO OCHOBaHUS, 2) ¢ IUIOCKOCTBIO
GOKOBO} TPaHy, HE COIEepXallleil HM OXHOM U3 JaHHBIX TOYEK.

22.6. YceyeHHas nupamuaa

M crionb3ysi CBOMCTBA MAapaJUIEbHOCTH IVIOCKOCTEH, M3Y9MM CBOMCTBA
ellle OJIHOTO MHOTOTPAHHUKA — YCeYEeHHOU NUpamuobi.

|§| Yeeuennoii nupamudoi Ha3bIBaeTCsl YaCTh MMPAMUIEBI, 3aKITI0YCHHAs
MEXIY €€ OCHOBAaHMEM Y CEKYLIEeH TUIOCKOCTBIO, NapajlIeIbHOM OCHOBA-~
HUIO.

Ha puc. 22.21, a natuyronsHas mupamuna PA, B,C, D, E, nepecedeHa
IUIOCKOCTBIO, TIapa/UIe/IbHOM OCHOBAHMIO MMpaMU/ILL. B ceyeHnu nomyuni-
cs1 ATUYronbHUK ABCDE. MBI IOJy41AIA MHOTOTPaHHHK — YCEYCHHYIO
rupamuny ABCDEA, B,C\D,E, (puc. 22.21, 6).

OCHOBaHUe MPaMUIBI ¥ CEKYILast TUTOCKOCTh HAa3bIBAIOTCS] OCHO8AHUS-
MU yceueHHOU nupamuodbl, OHY JIEXAT B TIAPAJUIETbHBIX TUIOCKOCTSIX. OcHo-

Puc. 22.21
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Puc. 22.22

BaHUSMH YCEYECHHON IMUpaMHUIbl Ha PHC. 22.21, 6 SABAAIOTCA MSATH-
YTONBHUKH. .

CTOpPOHBI OCHOBAaHU# MONApHO MapaJliebHBI, MO3TOMY 6GOKOBBIE
rpaHy YCeYEHHOM IMMpaMy/Ibl — TPANCIH.

Bobicomoii yCeUeHHOM TUpaMuUIbl Ha3bIBAaeTCs NMEPHIEHIMKYIAD, TpO-
BEJEHHBIN M3 KaKOH-HUOYAb TOYKM OLHOTO OCHOBAHWS Ha IUIOCKOCTD
npyroro. Tak, Ha puc. 22.21, 6 0,0 — BBICOTA YCEYEHHOI MMPaMHUIbI, ce
JUTMHY MOXHO Ha3BaTh PACCTOSIHMEM MEXIy OCHOBAaHUAMMU.

@ ITpaeuavHoil yceuweHHo nupamudoi Ha3pBaeTCs 4aCTh TIPaBWIBHOM
MTMPaMM/IBI, 3aKTIOYEHHAsS] MEX]Ty €€ OCHOBAHUEM U CEKYIIEeN TUIOCKOCTBIO,
TapaJuTeJIbHOM OCHOBAHUIO.

Hanpumep, ABCDA, B,C, D, — npaBiwibHas Y€TbIPEXyrojibHast mipa-
muza (puc. 22.22).

BricoTa 60KOBO# rpaHM NPABIWIBHOM YCEYEHHOM MTMPaMUIbI Ha3bIBACT-
cs anogemoii (MM, — anodema MpaBUIHLHON YCEYEHHOMN MUPAMMUIIB).

KOHTpONbHbLIE BOMPOChHI

1. Ha puc. 22.22 n3o6paxeHa YeTBIPEXyroibHas yCeUeHHAs mpamuaa. CKoJb-
KO BepIIMH, peGep, rpaHeil UMeeT 3Ta IMpaMua. HazoBute ux.

2. CKOJIBKO TMATOHATBHBIX CEYEeHIIM MOXET UMETh YCeICHHAs IpaMu/ia. a) Tpe-
yronbHas; 6) YETBIPEXYTOIbHAS, B) HIECTHYTOJIbHAsA?

3. CkoibKo pebep, MepHIeHINKYISIPHBIX ILIOCKOCTH OCHOBaHMSI, MOXET UMETh
ycedeHHasl IMPaMU/Ia; a) TPEyrobHas; 6) 4eTHIPEXYTONBbHAS; B) [IECTUYTOIbHASI?

4. Ha xakue qse (GUryphl AT IAPAMUIY IUIOCKOCTB, MapajUIeNbHAs IITOCKO-
CTM OCHOBAHMS MMpaMUIB! ¥ IPOXOsLIasi Yepe3 TOUKY 60oKoBOro pedpa?

5. Kakylo ycedeHHYIO IMPaMHIy Ha3bIBAIOT npaBuiIbHOM? YTO NPEACTABIISIOT
c060if OCHOBAaHHS U GOKOBBIC I'PAHHU TaKOM NUpaMunbl?
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Ky6 (puc. 91) cocTraBieH U3 mIecTu KBaApPaTOB.
Kaxxpasa Bepmunaa Kyba SBIsSeTCS BEePIINHONW TPeX KBajpa-
ToB. ClemoBaTesbHO, CyMMa IJIOCKUX YIJIOB IPHU KayKIoi
BepiinHe paBHa 270°.

IIpaBuasHBI Homexasap (puc. 92) cocraBieH
U3 [BEHAAUIATH OPABUJIBHBIX HATHYTOAbHUKOB. Kakmas
BepIIWHA JOAEKAdpa fABJSETCS BEPIINHON TPeX MPaBUJIb-
HBIX OATHYTOJILHUKOB. CliefoBaTe/IbHO, CyMMa IJIOCKUX YT-
JIOB DU KaiKAOW BepIiwHe paBHa 324°.

Hpyrux BUAOB IPaBUJbHBIX MHOTOTPAHHUKOB,
KpOMe [ePeYMCIEeHHBIX IATH, HeT.

V 3ameuanus

1. Ywucio rpasei f, pebep £ 1 BEPIINH e KaxX-
IOT0 W3 IPABUJIBHBIX MHOTOIDAHHUKOB MOYKHO HAWTHU C IIO-
MOIIbIO TEOPeMEI Jiijepa. B camoM geie, IyCTh 77 — YUCJIO
pebep KakIoil I'paHW, m — YUCJIO pedep, CXOAAMUXCA K
KaKJo¥ BepinmHE. [[0CKOJBKY KakJoe peOpo IIpuHAazJIe-
JKUT OBYM rpaHsam, To nf = 2k. Kpome Toro, me = 2k (tak
KaK KakJoe pedpo COAEeps;KUT ABe BEPIIUHEI) U IO TeopeMe
Oiinepa f + e — k= 2. VI3 3TuX Tpex PaBEHCTB HAaXOAUM:

f= 4m £ 2mn e 4n
2m+2n-mn’ 2m+2n-mn’ 2m+2n-mn "

Taxum oGpasom,
. Yy IpaBUIBHOTO TeTpaszpa (n =3, m = 3):
[ =4iik=6e=d;
y IpaBUJIBHOTO OKTaszapa (n =3, m = 4):
7=8uk=12;-e=06;
y IpaBUJIBHOTO HMKocaszapa (n =3, m = 5):
f=204ki=305e=12;
Y. Ky0a: (n =4y m=i8)af =265k =12, =8;
y OpaBUJIBHOTO gozekaszpa (n =15, m = 3):
=12, k=30;se=20;

2. MsI mokasanum, 4YTO CYIIECTByeT He 0OoJiee
IATH BUAOB MIPABUJILHBIX MHOTOIDAHHUKOB, HO HE JOKa3a-
JIA, YTO KaKIAblii M3 YKA3aHHBIX MHOTOIDAHHUKOB Jei-
CTBUTEJBHO cyimecTByeT. CylecTBOBaHNE MIPABUILHOTO

TeTpasApa | IPaBUJIBHOH TPEYrOJbHON IUPAMHUIBI CO CTO-
POHO¥T OCHOBaHUA, PABHOH @, W BHICOTOI, PaBHOM gaJ u

Kyb6a oueBuaHO. IleHTpHI rpaHeil Kyba ABJIAIOTCS BEPIIH-
HaM{ [PAaBUJIBHOI'O OKTasapa (ZOKAaKUTE 3TO), IIOITOMY
CYIIECTBOBAHNWE IIPABUJILHOTO OKTasApa HE BBIZLIBAET CO-
MHeHu#. I[IpaBUJIBHBIA MKOCa3Ap COCTaBJIE€H M3 [IBYX
NPaBUJIbHBIX NATUYTOJbHBIX MUPAMUJ M MHOTOIDAHHUKA,
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OTZAJEHHO HANOMMHAIOIIET0 NIATHUYTOJbHYI0 IIPU3MY.
BhICOTHI IMUpPaMKJ ¥ 9TOIO0 MHOTOTDAHHMKA JIE'KO BBIpAka-
oTcs yepesd pebpo a (kak?), MOITOMY CyIIeCTBOBaHME IIpa-
BUJIBHOTO MKOCAd[pa TaK)Ke He BhI3bIBaeT coMHeHmit. Haxo-
Hell, IeHTPHl T'paHeil IPaBUJIBHOIO HMKOCA3Zpa ABJAIOTCA
BepIIMHAMY ITIPABUJILHOTO JOZEeKaszapa (ybeaurech B 9TOM),
M0STOMY IPABUJIBHBIA HO/EKasAp TOMKEe CYIeCTBYeT.
OTMeTHM, YTO B CYIIECTBOBAHUU BCeX IATHU
IPaBUJIBHBLIX MHOTOIDAHHUKOB MOXKHO yOeIUThCA BOOUMIO,
ecJIi CKJIEUTh UX U3 pasBepTok (3aganmsa 271—275). A

37 OneMeHTHI CHMMETPUH
NPaBHJIBHBIX MHOTOIPAHHMKOB

PaccMOTpUM 3JIEMEHTHI CHMMETPHUH NPaBUJIb-
HBIX MHOTOTPaHHUKOB. IIpaBMIIBHBIN TeTpasap He HMeeT
nenrpa cummerpuu. [IpamMas, npoxojAmias yepes cepeiu-
HBI JIByX NOPOTHUBOIOJIOXKHBIX pebep, SABIAETCA €ro OChbIo
cummerpuu. ILTOCKOCTH O, IPOXOAAINas depe3 pe6po AB
NepIeHUKYIAPHO K IPOTUBOIOJOXKHOMY pebpy CD mpa-
BUJIBLHOTO TeTpasnpa ABCD, aBiafercs IJIOCKOCTBIO CHM-
verpuu (puc. 93). IIpaBUABHBIN TETPA3AP HMeeT TPU OCH
CHMMETPHH M IIECTh IIOCKOCTeHl CHMMeTpPHH.

Ky06 umeeT OfMH IIEHTDP CHMMETPHUM — TOYKY
nepeceueHus ero quaronaJeii. IIpameie a u b, IPOXOAd-
e COOTBETCTBEHHO dYepe3 IeHTPBhI IIPOTHUBOMOJIOMKHBIX
rpaHeifi X CepeMHBI ABYX IIPOTHBOIIOJOMHBIX pebep, He
NpUHAIEKAIUX OGHON I'PaHH, ABIAIOTCA €ro OCAMU CHUM-
merpuu (puc. 94). Ky6 mMeer neBATH Oceil CHMMETPHM.
Bce ocu CHUMMETPUM IPOXOJAT uYepe3 IEeHTP CUMMETDHUH.
ILI0CKOCTBI0 CUMMETPUM Ky0a SBJIAETCA ILIOCKOCTD, IPO-
XonAmas uyepes Jobbie ABe ocu cumMmerpuu. Ky6 umeer
AEBATH IJIOCKOCTEeH CHMMMEeTPHH.

IIpaBuabHBIH OKTadAp, NMPABMIBHBIN HKOCA-
3P M MPABUIBHBIA JOAEKAdAP MMEIOT IeHTP CHMMEeTPHU U
HECKOOBKEO Oceli ¥ muockocrelr cummerpui. Ionpobyitre
HOJCYUTATH UX UYHCJIO.

IIpaxTUyeckue 3aJTaHUA

271 [IlepepucyiiTe pasBepTKY IPaBUJILHOTO TETPAd.-
pa (puc. 95) Ha IWIOTHBIHA JucT Gymaru B 60Jb-
meM MacmrTabe, BEIPEKbTe PasBepTKy (caenas
Heo0XOJUMble TPHUIYCKU JJs CKICUBAHUA) U
CKJIeliTe U3 Hee TeTpasjp.

272 IlepepucyiiTe pasBepTKy Kyba (puc. 96) Ha
ILUIOTHBIHA JueT Gymaru B GoJablieM MaciiTade,
BHIDEXKBTE PA3BEPTKY ¥ CKJeiiTe W3 Hee KyO.
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