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3
«KoMnbroTepHOE MOAEJIUPOBAHNE PA3BEPTOK MPABUJIbHBIX

MHOTI'OI'PaHHHUKOB»

Beryniienue

3auHTepecoBaBIINCH cTaThEM A. UepeHnkoBa, B. XpamoBa « MHOrorpaHHHKH
U3 JeHThD» B xKypHasue "Hayka u )Kusup" Mbl pemuiau BbIOpaTh TEMy pabOThI
«Pa3BepTku MHOTOTpaHHUKOBY. bblTa mpojenana Oosbias mpaKTudeckas padora
HaJl TOCTPOCHUEM Pa3BEPTOK U U3TOTOBJIEHUE 00BEMHBIX Mojieliel. B mpoiiecce
PabOTHI MBI CTOJIKHYJIUCH C HEOOXOAMMOCTHIO TOYHO ¥ TPAMOTHO BBITIOJTHATH KaK
KJIACCUYECKHNE PAa3BEPTKA MHOTOTPAHHUKOB, TaK U Pa3BEPTKU W3 JEHTHI. [Ipuina
UJiesl BBIMOJIHATH Pa3BEPTKU MPU MOMOIIU NPOrpaMmbl «KuBasi MaTeMaTHUKa,
KOTOpas MO3BOJISIET OBICTPO BBIMOIHATH YEPTEKH JIFOOOU CI0KHOCTH. JTa
MpOorpamMMa MO3BOJISIET HE TOJIBKO MOCTPOUTH Pa3BEPTKU, HO U ONPEACTUTH
MOTPEITHOCTh MOCTPOCHUSA. A ¢ MOMOIIIBIO TabJIUII, MOCTPOEHHBIX B Excel, MbI
CMOIJIM MPOBECTH aHAIU3 IUION[AZEH TOBEPXHOCTH MHOTOIPAaHHUKOB U MTOKA3aTh
MIPaKTHYECKOE MOATBEPKACHUE TEOPEMBI Dijiepa. B Halllu THU MaTeMaTUKHU HE
pUIUCHIBAOT [IIATOHOBBIM T€JIaM MUCTUYECKUX CBOWCTB, a N3y4YarOT CBOMCTBA
CUMMETPHUH NPABUIIbHBIX MHOTOIPAaHHUKOB METOAaMU T€Opuu rpyil. [1n1aToHoBbI
TeJa UTParoT 3aMETHYIO POJIb M B 3aHUMATEILHON MaTemMaTuke. YToOb! Tyurie
PaCKpBITh BEIOPAHHYIO TEMY, HEOOXOAMMO OBUIO U3YYHTh M MPOAHATH3UPOBATH
CBOMCTBA MPaBUIIbHBIX MHOTOTPAHHUKOB U ATO MBI ClI€JIai C TOMOIIBIO
nporpamm «2Kupas matematuka» u Excel.

Leab padoThl: BBISICHUTh TE€OMETPHUYECKHIE 3aBUCUMOCTH TTOCTPOCHUS
pa3BEPTOK MHOTOTPAHHUKOB U BO3MOKHOCTH UX KOMITBIOTEPHOTO
MOJIETMPOBAHUSI.

3agaum uccaeI0BaAHUA:

1. OnpenenuTs MOHSATHUE - MPABUIIbHBIE MHOTOTPAHHUKH, UX BUJIbI U CBOMCTBA.
2. BoiscHUTB, KaK CTPOSITCS pa3BEPTKH TETPadpa, Kyda, oKTarapa, A0/eKadipa,
UKOCa’pa.

3. IlpoBecTu aHanu3 U CpaBHEHUE MPABMIIBHBIX MHOTOTPAHHUKOB C TIOMOIIBIO
tabsmi B Excel.

4. ITocTpouTh reKcanbHyIO U KBaIPaTHYIO PEIIETKA KaK OCHOBY JUISI IOCTPOCHHUS
pa3BEPTOK MHOTOTPAHHUKOB B Iporpamme «OKnBast MaTeMaTuka.

5. Ilokazarps Ha KOMIIBIOTEPE MMOCTPOCHUE PA3JINYHBIX BUIOB Pa3BEPTOK
MHOTOTPaHHHUKOB.

6. Pa3o6path criocoObl TOCTPOCHUS y30POB HA JICHTE JJ1s1 U3TOTOBJICHUS
pa3BepTok. 7.Paccmorpers criocoObl 00pa3oBaHus U3 MIIOCKOM JIEHThl 00bEMHBIX
Te.

8. Jloka3aTp, 4TO MOCTPOEHUE PA3BEPTOK MHOTOIPAHHUKOB C TTOMOIIBIO
KOMITBIOTEPA TOYHEE, YEM TTOCTPOCHUS C TIOMOIIBIO IIUPKYJIS U JIMHEUKH.



L.IIpaBuIbHBIE MHOTOTPAHHUKU
1. Bunael u cBOMCTBa NPaBUILHBIX MHOTOIPAHHUKOB
CBoro paboTy s Hayaia ¢ paCCMOTPEHHUS BUJOB U CBOWCTB MPABIILHBIX

MHOTOIPaHHHUKOB. BCero BbIIEISIOT 5 OCHOBHBIX BUJI0B MHOTOTPAHHUKOB, 3TO:
1. Terparap

2. OkTarap

3. 'excarip (xy0)
4. lonexasap

5. Uxocasnp

[TonsiTHE MHOTOTPaHHUKOB.
MHOrorpaHHMK— 3TO F€OMETPUYECKOE TEJIO, OTPAHUYEHHOE CO BCEX CTOPOH
IJIOCKUMHU MHOTOYTOJbHUKAMHU, (rpaHsiMu). CTOPOHBI TpaHel Ha3bIBAIOTCS
pebpamMu MHOTOTPaHHHUKA, a KOHIIBI peOep— ero BepuinHaMu.
Haszpanus nmpaBWIBHBIX MHOTOTPAaHHUKOB ITpuuuiu u3 [Ipesueii ['pennn. B
NIEPEBOJIE C TPEUYECKOTO0 S3bIKA OHU O3HAYAIOT: YETBIPEXTPAHHUK, IECTUTPAHHUK,
BOCBMUIPAHHMK, JBCHANLIATUTPAHHUK U JBAILATUTPAHHHUK.
[IpaBWJIBHBIMM MHOTOIPAaHHUKAMU Ha3bIBAIOT BBIYKJIbIE MHOTOIPAHHUKH, BCE
I'PaHU U BCE YIJIbI KOTOPBIX PaBHbI, IPUYEM I'PAHHU - IPABUIIbHBIC
MHOT'OYT'OJIbHUKH. B Ka)k/10¥i BepIIMHE NPABUIBHOTO MHOTOTPAaHHUKA CXOAUTCS
OJIHO U TO e 4ucio pédep.

[IpaBuiIbHBIE MHOTOIPAaHHUKH - TPEXMEPHBIN aHAJIOT IOCKUX MPABUIBHBIX
MHOT'OYTOJIBHUKOB. PaccMOTprM pa3BepTKy BEpIIMHBI MHOTOrpaHHuKa. Kaxas
BEpILIMHA MOXKET MPUHAIEKATh TPEM U 00JIee TPaHsIM.

Cnauasia paccMOTpUM clly4al, Korjia rpaHd MHOTOTPaHHHUKA - PABHOCTOPOHHUE
TPEYTOJIBbHUKU. [I0CKOIBKY BHYTPEHHUH yTrOJl PABHOCTOPOHHETO TPEYTOJIbHUKA
paBeH 60°, Tpu Takux yria aaayT B pa3Beptke 180°. Eciu tenepp ckiaenTsb
pa3BEpPTKY B MHOTOI'PAHHBIN YTOJI, MOJTYYHUTCS TETPAIAP - MHOTOTPaHHUK, B
KQKJIOM BEPIINHE KOTOPOT'O BCTPEYAIOTCS TPU MPABUIIBHBIE TPEYTOJIbHBIE TPAHMU.
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Ecnu 106aBuTh K pa3BepTKe BEPIIMHEI €111€ OAUH TPEYTOJIbHUK, B CYMME
noyuutes 240°. 1o pa3BepTKa BEPIIMHBI OKTa3Ipa.

JloGaBneHue maToro TpeyrojbHuka aact yroi 300° - Mbl osry4aem pa3BepTKy
BEPIIMHBI KKOCAdIPA.

Ecnu >xe 100aBUTH €111e 0JIUH, IECTONW TPEYTOJIbHUK, CyMMa YIJIOB CTAHET PaBHOM
360° - 3Ta pa3BepTKa, OUEBUIHO, HE MOXKET COOTBETCTBOBATH HU OJHOMY
BBIITYKJIOMY MHOTOTPaHHUKY.

Teneps nepeniemM K KBaApaTHbIM rpaHsaM. PazBepTka u3 Tpex KBaJIpaTHBIX IPaHEn
umeet yrou 3*90°=270° - nomydaercs BepuinHa Ky0a, KOTOPBIA TaK)Ke Ha3bIBAIOT
rFeKCadIpOM.

JloOaBneHue enie 0JHOro KBajapaTa yBEJIHUYUT yrou 10 360° - 310l pa3BepTKe yxe
HE COOTBETCTBYET HUKAKOM BBITYKJIbI MHOTOTPAHHUK.

Tpu nATHYrOJIbHBIE TPAHU AAlOT yrou pa3pepTku 3*108°=324° - pepuinna
JoJIeKadIpa.

Ecnmu mo6aBuTh emie oauH NATHYTOJIBHHK, TToTydnM Oostbine 360° - mo3ToMy
OCTAHABJIMBAEMCHI.

JUIst 11eCTUYTOJIBHUKOB YK€ TPU T'PaHu JaroT yroia passeptku 3*120°=360°,
M03TOMY MPABWJIBHOTO BBIITYKJIOTO MHOTOTPAHHUKA C IECTUYTOJIbHBIMU I'PaHsIMU
He cyliecTByeT. Eciu e rpanb uMeer enie 0oJbllie yIioB, TO pa3BepTka OyAeT
UMETH enle OONbIINKA yroil. 3HaYuT, NPaBUIIbHBIX BBITYKJIBIX MHOTOTPAHHUKOB C
IpaHsIMH, UMEIOUTUMU IECTh U 00JIee YIIIOB, HE CYIIECTBYET.
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Takxum 00pa3oM, Mbl YOSIUIIMCH, YTO CYIIECTBYET JIHIIb TSATh BBITYKIIBIX
MPaBUIIBHBIX MHOTOTPAHHUKOB - TETPAd/IP, OKTAYAP U UKOCAYAP C TPEYTOJIbHBIMU
rpaHsMu, Ky0 (Tekcasp) ¢ KBaJApaTHBIMU TPAHSIMHU U JOJIEKadIP C
MSATUYTOJIBHBIMH TPAHSIMU.

2. AHa/IM3 NpaBUJIBbHBIX MHOIOIPAHHMKOB NpH nomomu taduuny B Excel
1. Teopema Ditnepa
[Ipoananu3upoBaB KOJIUYECTBO pEOEP MpU BEPIUIMHE, PU OJHON I'PaHU,
YKCIIO TpaHel, pé0ep U BEPILKUH MbI BBEJU BCE JaHHBIE B CIAEAYIONIYIO TAOIUILY,

rac mnpeacTtaBJICHO COOTHOMICHUC YUCCII BCPIIINH, rpaHeﬁ 151 pe6ep JJIA BCCX
IMPpaBHUJIbHBIX MHOTOI'PAHHHUKOB!

Yucno
pedep
Ywucno pedep| omHOMU Yucno | Yucno | Ywmcio
MHOrorpaHHUK [IpU BEPIIMHE  T'PaHU rpadeil | pébep | BepmiuH
Terparap 3 3 4 6 4
["excarap (ky0) 3 4 6 12 8
OKTa’Ap 4 3 8 12 6
OJICKadJIp 3 S 12 30 20

Mxocarap 5 3 20 30 12

DToM TaOaUIIe Mbl BOCIIONB30BAIUCH JUISl TOATBEPXKACHUS TEOpEMbI Dijiepa.
CormacHo TeopeMe Dinepa, i BBITYKJIOT0 MHOTOIPaHHUKA CIIPaBEJIMBO, YTO
B-P+I'= 2. Yucno B-P+I" Ha3biBaeTCs 3iiJIepOBOM XapaKTEPUCTUKOMN
MHOTrOrpaHHuka. To, 4To 3iliepoBa XapaKTEPUCTUKA paBHA 2 MbI IOKA3aJIU B
tabnuiie, coctaBieHHou B Excel. MbI 3aganu hopmyiy B TabnuIe U OICYUTAIH
SUIEPOBY XapaKTEPUCTUKY ISl KaKI0TO MPABHIIBHOTO MHOTOTPaHHUKA.

Buabl B, uucno P,uucno T, uucno
MHOrorpaHHMKoB BEpLUNH pébep rpaHen B-P+[=?
TeTpaagp 4 6 4 2
OkTtaagp 6 12 8 2
[opnekasgp 20 30 12 2
Nkocasgp 12 30 20 2
['ekcaagp 8 12 6 2



Briso:
C moMo1pro TabJIMI MOKHO HArJISTHO YBUIETh, YTO TeopeMa Ditaepa
CIIpaBeJIMBA JJIS1 BCEX MPABWILHBIX MHOTOTPAHHHUKOB.

2. CpaBHeHue I0Haeii O0KOBBIX MOBEPXHOCTEN MPABUIbHBIX
MHOTOI'PaHHUKOB
B cBoeit paboTe Mbl HAXOAWIM COOTHOIIEHUS TUIOMIAJIe OOKOBBIX TPaHeH BCex
paBUJIBLHBIX MHOTOIPAaHHUKOB P OAHOU U TOH ke JyirHe pedpa. B Tabmuue
MOKHO ITPOU3BOJIbHBIM 00pa30M U3MEHSTh JUIMHY pedpa U IIoLaau
IOBEPXHOCTEN MHOTI'OIPAaHHUKOB OYyyT IOJCYMTAHBI ABTOMAaTUUYECKH 110
3ajaHHBIM (popmynam. [1nomaay noBepxHOCTEH MHOTOTPaHHUKOB NP pedpe
paBHOM 8CM MPEJCTABIIEHBI B BUI€ 00BEMHON JUarpamMmbl.

CooTHo1IeHNE TII0IAIEW NPABUIIBHBIX MHOTOIPAHHUKOB

JlmmHa
Tun peopa,
MHOT'OT'paHHHKA CM CDOpMy.TIBI S HJ’IOIII&JIB IMOBECPXHOCTH
Terpasap 8 a?\3 =(B372)*KOPEHb(3)
OKTa’1p 8 2a%\3 =(2*B4"2)*KOPEHb(3)
Hkocasap 8 5a2\3 =(5*B5"2)*KOPEHb(3)
Ky6 (rekcarmp) 8 6a> =6*B6"2
Jlonekasn 8 3aV5(5+2V5)  =3*B7/2*(KOPEHbB(5*(5+2*KOPEHb(5))))

Mnowagn NMOBERPXHOCTH

1400 4

1200 4

O TeTpasgp

10004 W OkTasgp

O Wkocasnp

800
O Ky@ (rekcaagp)

B lonekasgp

600+

400~

200 1

AnWHa pébep

BriBoj: Ilpu paBHOM mnrHe pé6ep 1uiomaab 00KOBOM MOBEPXHOCTH
JOZeKa’Apa 3HAYUTEIBHO MPEBOCXOAUT APYTHUE NIPABUIBHBIE MHOTOIPaHHUKH.



MHoOTOrpaHHUK C HAUMEHBIIEH TUIOIAIbI0 — TeTpadap. Juarpamma HarsIHO
MoKasaja ATy pa3HHUILY.

[ToTom MBI TpOaHATM3UPOBAIIH IJIOMIAAN OOKOBBIX MTOBEPXHOCTEH
MHOTOI'PaHHHUKOB, T'PAHbIO KOTOPBIX SIBISETCS MPaBUIIbHBIN TpEyTronabHUK. s
3TOr0 peuany pacy€THbIE 3a/1a4l C UCIIOJIb30BAHUEM MAaTEMAaTUYECKUX
(GyHKUMN U 3anUCH apu(PMETHUECKOTO BBIPAXKEHUS B CPEE DIIEKTPOHHOM
Tabnuibl. [lomydeHHble TaOINIIBI TOMOTJIM HAM pelaTh 3aJja4k Ha MOCTPOCHUE
rpaduka ¢pynkuuu B Excel.

[Mnowaan noBepxHOCTH
KonunyectBo
CTOPOH
4 8 20
a, cMm TeTpasap OKTasap wukocasap

43,30 86,60 216,51 2 /3
62,35 124,71 311,77 S= %n
84,87 169,74 424,35

~N O O

Mnowaan NOBEPXHOCTH

O TeTpasap B okTasgp O ukocasgp

5. tm
1200,00

1000,00

600,00 424 36

600,00

400,00

200,00 T

0,00

Takum 006pa3oM. ¢ MOMOIIBIO TAOIHUIBI MbI BBIYUCIIUIIN TIIOIIAAH OOKOBBIX
MOBEPXHOCTEH TeTpadapa, OKTadipa U UKocadapa, (MHOTOTPaHHHUKOB, Y KOTOPHIX
OOKOBOM I'PaHbBIO SBISICTCS TPEYTOJIBHUK) BBEISI OJIHY (DOPMYITY, U OKPYTIIHIIN
pe3yabTaThI 0 COTHIX. Ha OCHOBaHMY MOTYyUYEHHBIX JAHHBIX MMOCTPOUIIN TpaduK Ha
KOTOPOM BHJTHO, YTO C YBEITUYCHHUEM JIJTUHBI peOpa 3aMeTHEe BCEX YBEIIMUNBACTCS
TI0Maah OOKOBOW MTOBEPXHOCTH UKOCAdPA.



BoiBoa: Sl ocBonia TeXHOJIOTHIO 00pabOTKH MHPOPMAITUHU B SJIEKTPOHHBIX
tabmuiax (3T); CTpyKTypy dJEKTPOHHON TAOJIMIIBI; TUTIBI TAHHBIX: YHCTIA,
dbopmyIbl, TEKCT; paBuiia 3anucu Gopmys. OCHOBHBIE BCTPOEHHbIE QYHKIINU;
rpadudeckoe nmpeacTaBiIeHUE JaHHBIX. B paboTe mpuBeaeHBI TPUMEPHI
MPUMEHEHUS JIEKTPOHHON TaOJIUIIBI B KaY€CTBE MHCTPYMEHTA
MaTEMaTUYECKOTO MOACIIUPOBaHUs. biarogaps 3ToMy poaHaIu3upPOBAHBI
3JIEMEHTHI MHOTOTPAHHUKOB W TIPOBEIEH CPAaBHUTEIBHBIN aHAIN3 TUTOIAIeH
OOKOBBIX TIOBEPXHOCTEH MPABWIILHBIX MHOTOTPAaHHUKOB.

I1. IlocTpoeHue pa3BEéPTOK MHOTOTPAHHUKOB B porpamme «Kupast
MaTeMaTHKa»

[TocTpouTh TOYHO U TPAMOTHO Pa3BEPTKY MHOTOTPAHHUKA, OCOOEHHO
MKOCa’pa v JOAEKa3Apa JOCTATOYHO CJIOKHO C TOMOUIBIO IUPKYJIS U JTUHEUKH,
3TO TpedyeT TepHeHus, CTapaHus, BpeMeHH. W 3adacTyto pe3ynbTar He pagyer.
JI71st TOr0, 4TOOBI MOJIEIIb MOMYYHIIACH AKKYPATHOM, Ha/10 TOCTPOUTH TPAMOTHO U
TOYHO pa3BEPTKY MHOTOTpaHHMKA. B cBoel paboTe Mbl pacCMOTpEHU pa3IuyHbIC
CIIOCOOBI MOCTPOCHUS PA3BEPTOK MPO MOMOIIU KOMIIBIOTEPA B Iporpamme «Kupast
MaTeMaTHKA».

Cnauana Mbl CO3JaBAJIM CETKU Il MHOTOIPaHHUKOB B <«OKHBOI MaTeMaTuke»,

a TOTOM HAaHOCHWJIM UX Ha KapTOH, CO3JaBalli Pa3BEPTKY HYKHOTO pa3Mepa U

CKJIAJIbIBAIIA TaK, YTOOBI MOTYYUIICS HY>KHBIA HAM MHOTOT'PaHHHUK.

Pa3BEpTKM MHOTOTPAaHHUKOB MOKHO CTPOUTH Ha OCHOBE KBaJIpaTHOM (Ky0) U
TeKCaJIbHOM pemeTKH, (TETPadIp, UKOCAdP, OKTAdP) I/i€ CTOPOHA SYCHKHU paBHA
pebpy mHoTOorpanHuka. CymecTByeT JBa BUJIa CETOK ISt IOCTPOCHUS
MIPaBUJIbHBIX MHOTOIPAaHHHUKOB.

l.ITocTpoeHune kBagpaTHOW U IeKCATbHOM pemeToK B «OKnBO MareMaTuke»

KBanparnsie ssuerku. ['excanbHbIC STYEHKH.

C momMonipro 3TUX CETOK, MOKHO IMTOCTPOUTHh BCE MHOTOTPAHHUKHU KPOME
ToAeKadApa, TaK KaK CIUIOIIHOW y30p U3 MATUYTOJbHUKOB BBLTIOKHUTh
HEBO3MOXHO.

KBagpaTHyto peméTky MOKHO TOCTPOUTH B «KMBOM MaTeMaTUKE
CaMOCTOSITENIbHO, 33/1aB JJIMHY CTOPOHBI KBaJipaTa, IOBEPHYB €€ Tpu pa3a Ha 90°.
[TomyuyeHHbIN KBagpaT MOYKHO KOIIMPOBATH HYKHOE KOJIMYECTBO pa3. MOXHO
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IIOCTPOUTD peméTKy Ha OCHOBE TOTOBOU CCTKHU, KOTOpasdA €CThb B IIpOIrpaMmeE, C

MOMOIIBIO (PYHKIIUU «JTUHEUKAY.

@ M¥ueana MaTemaTvka - [Heprex 1]

maﬁn Mpaeka Bua MocTposHkA [MpecBpasosaHkA  MsMepeHHA Tpadmkkk  OkHo  Cnpaeka

X,

©
L
A

»,
al

HNuTepecHo, 4TO CTOpOHA IIEPBOTO KBAApara paBHA a, IPU HTOM CTOPOHA
BTOPOI'0O paBHA a\2. [Tpuyém BTOpast pemIéTka CTOMTCS Ha JUArOHaIsAX

KBaJ{paTOB [IEPBOU PELIETKH.

/
A

KBagpaTHble siuelKM NOJIy4alOTCsl COBMEILIEHHEM KBaJPATHBIX PEIIETOK MO/
yriioM 45° apyr K IpyTy.

I'excanbpHas penieTka onpeaesseTcs IByMsi BEKTOpAMH a U b U YIJIOM MEXIy

HHUMMU.

azb, o=60°
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TpeyroapHble IYEUKU TOTYYAHOTCS HAJOXKEHUEM JBYX Iap 3€pKAIbHBIX
IE€KCArOHAJIbHBIX PELIETOK, PA3BEPHYTHIX APYT OTHOCUTEIBHO Apyra Ha 90°.

OTHOXWIN O C30K, paBHbIﬁ ABYM KJICTKaM C IIOMOIIbIO KOMaH/bI OTPC30K.

Briienunu monydeHHbIH OTPE30K. 3aTeM ¢ MOMOIIbI0 (DYHKITUU MTPeoOpa3oBaHusl,
NOBEPHYJH ero Ha 60°
. I coBmecTiiin ¢ IipsIMOi.

B

ITocne 9TOro, COCAMHUIIN IBC TOYKHU C ITIOMOIIIBIO OTPC3Ka TaAK, YTOOBI MMOJIYHHJICA
aBHOCTOPOHHI/Iﬁ TPCYI'OJIbHUK.

B

[ToToMm BBIZIETMIIM TTOTYUYEHHBIN TPEYTOIBHUK U C TOMOIIBIO (PYHKITUU TIPaBKa -
KOIHUPOBATh U MOJYYUJICS] TAKOU K€ TpeyrojdbHUK. COBMECTUIIN UX.

i

4
L

C nomonbto 3ToM *e (yHKIHUH elE ABa TPEYyTroJbHUKA.



B 0aHOM M3 TPEYTOJBHUKOB ITPOBEIIH BBICOTY.

<

OTnoxunu TAKYHO KC BBICOTY BHMU3.

i

JlocTpowiiu 10 TPEYroJbHUKA.

:

HOCTpOI/IJ'II/I BEICOTHI B OCTAJIBHBIX TPCYT'OJIbHUKAX.

ki

JIOCTpOWJIN OCTaJIbHBIE TPEYTOJIbHUKH.

GIRR

KonupoBanu nosmy4deHHbIi 4epTéx BHU3. M tocTporiin 10 pemETKA.
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A\NVAVAVIN

N
NAVAVA4

KonupoBanu BbICOTY TPEYTOJIbHHUKA.

[ToBepHynu e€ Ha 90°.

[Toctponsn yron 60°.

/-

JloCcTpouIIn 10 TPEYTOJIbHUKA.

/N

C nmomompio GhyHKIMH peodpazoBanue-nepeHoc Ha 1,7 cMm.

VAN

Takum e crnocoOoM KOMMPOBAIIH €III€ JIBa TPEYroJIbHUKA.

13



A

W pocTpouniii 10 pemETKHU.

A5 1

i

[ToBepHyM NONTYyYEHHBbINA 4yepTEx Ha 90°.
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CoBMeCTHIIM TIEPBYIO U BTOPYIO PEHIETKHU.

v

WA

[Tonmyuynnu yHuBEpCaIbHYIO PEMIETKY JUIsl IOCTPOCHHUS pa3BEPTOK
MPaBUJIBLHBIX MHOTOIPAHHUKOB, TPaHb KOTOPBIX — MPABWIbHBIA TPEYTOJIbHHUK.

2. IlocTtpoeHue pa3BepTOK MPH MOMOIIU PEIIETOK

[IpuBenén npumep pa3BEpTkr uKocasapa. Pa3BépTka CTpoOUTCS JIETKO, AJIs
3TOr0 Ha CTEKE MOYKHO BBLAEIUTH [IBETOM U TOJIIIMHON HYXHbBIE OTPE3KH. bBII0
CIETIaHO BUJEO C MOTYYEHUEM ITOM pa3BEPTKU B nporpamme «Knpas
MaTEMaTHUKA»

e
\VAVAVAVAVAN
IVAVAN

JROPA

[Ipu nomonuu 3Tol pemeéTKH MOKHO TTOCTPOUTH Pa3BEPTKU U B BUJIC JICHTHI.
N

C nmoMoIIbI0 TaKOW JIEHTHI MOKHO MOCTPOUTH Pa3BEPTKU OKTAAPa,
TeTpa’apa, UKOCadAPA.

3. IlocTpoeHue pa3BepTKH 0IeKadapa
J1J1st TOro YTOOBI MOJIYYHUTh TPABHIIbHBIN J101€KadIp, HY)KHO YMETh CTPOHTD

HpaBI/IJILHBIﬁ IATUYTOJIBHUK. CI[GJ'IaTB 9TO HCCJIOKHO B IIPOTrpaMME «Kupas
MaTCMAaTHUKa»
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Donexasnp

Hampumep, ¢ momolipio onrcaHHoi OKpy>kHOCTU. M3 ee 1ieHTpa Hajo
MOCJIEIOBATEIHHO OTJIOKHUTh YTJIbl C BEPIIMHON B IIEHTPE OKPYKHOCTH, PABHbBIE
72°. CTOpOHBI YTIIOB MEPECEKYT OKPY>KHOCTh B MATH TOYKAX, COEUHUB HX
MIOCJICIOBATENHHO, MTOJTYYUM MPABUIHHBINA MATUYTOJIBHUK.

\\\\\

WNnu Bocnonb3oBatbesi ciocobom [ropepa. [IaTuyronbHIK MOXKHO MTOCTPOUTH TIPH
MOMOIIH TPEX OKPYKHOCTEH, KaK/1ast U3 KOTOPBIX MIPOXOJIUT YEPE3 LEHTP APYTOM.

B mporpamme «KuBast MaTeMaTrKa» Mbl HE TOJIBKO MMOCTPOMIIH
ISATUYTOJBHUK, HO U BBICUUTAIIH [TOTPEIIHOCTh MOCTPOSHHUS. MBI CTPOHIIN
MSATHYTOJIBHUK CO CTOPOHOM 2CM, 3aTEM II0CJIC TOCTPOCHUS C TIOMOIIBI0 (PYHKITUU
«M3MEPUTH — JUTMHA» BBIYUCIIHIIN JUIMHY CTOPOH, IIOTPEIIHOCTh OKa3ajlach HE
oomee 0,02 cMm.

Tak e Mbl paccMOTpeIU enl€ OJUH CI0CO0 NOCTPOEHUS TPABUIBHOTO
IATUYTOJIbHUKA Yepe3 NPABUIIbHBIN JECATHYTOJIbHUK.
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BoiBoa: Ilporpamma «OKuBasi MaTreMaTHKa MO3BOJISET € OONBIION TOYHOCTHIO
HIOCTPOUTH Pa3BEPTKY JIFOOOT0 MPAaBUIHLHOIO MHOTOTPAHHUKA C 331aHHON JUTMHOU
pebpa Ha OCHOBE KBapaTHOW WIIM TeKCATHHON peHIéToK. DTO TAaET BOZMOKHOCTh
IIOCTPOUTH aKKYPaTHYIO MOJIeTIhb MHOTOTpaHHUKa. Ha ypoke npu u3y4eHnu
Pa3BEPTOK MHOTOTPAHHUKOB €CTh BO3MOKHOCTh pacledaTarh pa3BEPTKU
OJIMHAKOBOTO (popMaTa Ha BECTh KJIacc.

II1. U3roroBJieHne Moaeield MPABUIbHBIX MHOTOTPAHHUKOB U3 JICHTHI
1. Mopaens ky0a
C nmoMoIIpl0 KBaJApaTHOU PeEéTKH MOKHO MOCTPOUTH Pa3BEPTKY KyoOa.

CyuiecTByeT HECKOJIBKO CIIOCOO0B M3TOTOBJICHUS TAaKUX Pa3BETPTOK U3 JICHTHI.
Hanpumep, u3 7 kBagpaTos.
Ha ¢ororpadusax npencrabinena pa3péprka kyOa, ¢ AnuHOM pedpa 3 cM, u3
MOJIOCKH OymMaru mupuHou 3 cM u aiuHoi 21 cm.
Jlnst Toro 4TOOBI OIYYUTh KYO:
1) JIBmxenueM K cebe crudaeM MmojJ0oCKH MO MyHKTHPHBIM JIMHHSIM.
2) HakmanpiBaeM O/IHY TIOJIOCKY Ha APYTYIO TaK, 4TOOBI y HUX COBIAJIO MO OJTHOMY
TPEYTOJIbHHUKY.
3)3arem crubaemM HIXKHIOIO TIOJIOCKY B (hOpMe MUpaMHUIbI.
4) BepxHel 1moiockoi orudaem JBe TpaHu, MOTYyYUBIICHCS MUPAMUJIBL, a
MOCJICAHUHN KOHIIEBOM TPEYTOJIbHUK 3aIpaBIisieM B 00pa30BaBIIYIOCS IIETb.

Takke Ky0 MOKHO IOCTPOUTH U3 9 KBaJIpaToB.



18

EcTb cnioco6 mietenus ky0a u3 TpéX MojaoCcoK, pa3feiEHHbIX Ha MATh KBAJIPaTOB.
Jli1st aTOTO:

BripexxbTe Tpu Takue moiaocku (0enyro, CHHIOW, KPaCHYI0);

CJIO’KUTE CUHIOKO TIOJIOCKY;

00epHUTE €€ KPaCHOM MOJIOCKOM;

MOJTYYHMM KyO, y KOTOPOTO TIEPETHSS U 3a/IHsISI TPAHU - KpacHbIe, a
OCTaJIbHBIE- KPACHBIC;

5. TpeThio MOJOCKY (0eTyI0) MPOMyCTUTE €331 KyOa B IIEJIb MEXIY KpacHOM
U CUHEH MOJIOCKaMM, COBMECTUTE U KOHEUHBIE KBAAPAThI TAKKE
MIPOITYCTUTE B LIEJIb MEXKIY NEPEAHEN KPACHOW U CUHEN MOJIOCKAMH.

L=

[Ipu 3TOM y momy4aroterocsi Kyoa mpoTHBOTIONOKHBIEC TPAHU OJMHAKOBOTO
1BeTa. ITOT CIOCOO MHTEPECEH TEM, CTO JII0OObIE JIBE MOJOCKH HE 3alleTUICHBI OJHA
C IpyToH, a Bce Tpu 3areruieHbl. CyIecTByeT Ipyrou cnocod mieTeHus Kyoa u3
TaKHX e TOJIOCOK. [Ipr 3TOM KaxapIe BE MOJIOCKH OKAa3bIBAIOTCS 3aIUICTEHHBIMU,
a 0JIMHAKOBO OKPAIICHHBIMU OyIyT Maphl COCETHUX TPAHEH.

2.Mopaenu TeTpas’ap, OKTadApa U UKOCadApa U3 JCHTHI
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Ha pucynke nokaszaHo, Kak MOJy4dTh TETpadip, neperudas OyMakHyIO
JIEHTY IO CTOPOHAM PacYEpUYCHHBIX Ha HEE pAaBHOCTOPOHHUX TPEYTOJIbHUKOB.

Pa3BépTka okTasapa. [loctpoeHue okTasapa OCyLECTBISETCS HA OCHOBE
y30pa U3 MPaBUIBHBIX TPEYTOJbHUKOB. CBEPHYB JIJIsl OKTad/Ipa KOJbIIO U3 YETHIPEX
TPEYTOJIbHUKOB, IEperudaem JICHTy B 00paTHYIO CTOPOHY U MPOJI0JIKAEM
CBOPAUMBATh TAKOE K€ KOJIBIIO.

Pa3BépTka ukocasipa u3 JieHTbl. [locTpoeHne nKocasipa OCylIeCTBISETCS
Ha OCHOBE y30pa U3 MPaBUIbHBIX TPEYTOJbHUKOB. CBEPHYB ISl HETO KOJIBIO U3
JIECSITU TPEYTOJILHUKOB, TIEpErndoaeM JIEHTYy B 0OpaTHYIO CTOPOHY U MTPOJI0JKAEM
CBOpPAYMBATh TAKUE K€ KOJIbIIA CBEPXY U CHH3Y.

.

T

Tak e MKoCasJIp MOKHO IMOCTPOUTh HA OCHOBE I'€KCAJIbHON peIEéTKu. st
3TOT0 Bo3bMeM 20 PaBHOCTOPOHHHUX TPEYTOJbHUKOB U BBUIOKUM U3 HUX QUTYDY,
KoTOpas u3o0pakeHa Ha pucyHke. [19Th BEepXHUX TPEyTOILHUKOB 00pa3yrOT
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3yOI1Ibl, HalpaBJIE€HHbIE BBEPX, JECATh B CPEAHEM PAJTY YIOKEHBI TUIOTHO, MSTh
HUKHUX 00pa3yroT 3yO11bl, HanIpaBiieHHbIe BHU3. Ecnu Ty urypy BbIpe3aTs u
COTHYTbH 0 CTOPOHAM TPEYTOJIbHUKOB, OJIYYUTCS MPaBUIIbHBII
JIBaaaTUTpaHHukK. Ha ¢poTo mpemycMoTpuTensHO MOKa3aHbl 1aKe KIIaraHbl s
CKJICHKH.

3.UrpbI-roJoBOJIOMKHA Ha OCHOBE JICHTHI

[TocTpoenune mpocThIX MHOTOTPAaHHUKOB HE
npecTaBiseT 0coObIx 3aTpyaHeHuit. Ho uToOb1
CJIOKUTH U3 JICHTHI CIIOKHBIC 3BE3149aThie (DOPMBI,
MOHAI00STCS CIICIUATBHBIC PUCITOCOOTICHUS IS
yAepKaHUS elle He COSTUHEHHBIX MEXKIy COO0M KOJIelT
- CKPETIKH, 32KUMBI 1 TOMY 1oj00H0e. Hanmpumep,
3BE319aTHIC MHOTOTPAHHUKH.
JlenTa uMeeT TUII0 U 000POT, KOTOPBIE IMTOMIEPEMEHHO HITH
OJTHOBPEMEHHO YYacCTBYIOT B
MOCTPOCHUU TPAaHEH Tella; KaXK bl meperud mo3BoseT
BecTH (hopMoOOpa3oBaHUE B IBYX HAIIPABIICHUSIX.
OTcro/1a HeTPYIHO MPECTABUTD LIETI0€ CEMENCTBO UTP-
TOJIOBOJIOMOK Ha OCHOBE JICHTHI.

Hamnpumep, cioxxuth pucyHOK, y30p, ODHAMEHT,

(dbparMeHThl KOTOPOro pa30pPOCaHbI 10 JICHTE B

3aJTaHHOM TIOPSIJIKE.
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BriBon:

Korpaa cBopaunBaeTcst KOab1o OyAyIlero MHOrOrpaHHHUKA, TO B OyKBaJIbHOM
CMBICJIE IPOU3BOJIUTCS IIEPEHOC IIIEMEHTAPHOM SUYEUKU PEIIETKU Ha
OTIPEICJICHHBIN I11ar, TO €CTh OCYILECTBIISIETCS TIEPEHOCHAs] CAMMETPHSI.

Mensis HanpaBiieHHe GopMooOpa3oBaHus 3a CUET neperuda JeHTH B
00paTHYIO CTOPOHY, IPOU3BOIUM MBICJICHHBIN TMTOBOPOT SSUCHKH BOKPYT y371a
PEILIETKU, TO €CTh MPOSBIISIETCS YK€ CUMMETPHUS ITOBOPOTHAS.

Craiio ObITh, 3arOTOBKA M3 JICHTHI 00SCIIEUNBACT IMTOBOPOTHO-
MEPEHOCHYIO0 CUMMETPUI0. Takas moBOPOTHO-NEPEHOCHAS! CHMMETPHS B HAIIIUX
MOCTPOCHUSIX MOXKET OCYIIECTBIISITHCS € yIriIaMu OBOpoTOB; 30° 45°, 60°, 90°,
120°, 150°, 180°. B 3TOM U COCTOUT BECh CEKPET criocoda oOpa3oBaHus U3
IIJIOCKOM JIEHTHI 00ObEMHBIX TeIl.

IV. [IpumeHeHnne Mojesieii MHOTOTPAHHUKOB
Cnenats camoMy T7100yC — JI€JI0 YPE3BBIYAHO TPYIHOE, @ B IIKOJIBHBIX
YCIIOBHSIX — MPAKTHYECKH HEBO3MOXKHOE. HO MOYKHO ¥ HE pernas CTOJIb CIOXHYIO
3a/a4y Moay4uTh «3PdeKT riamodyca» B nepBom npudamxkeHnu. Ckiensas mno
BBIKPOMKE WIJIM CO3/1aBasi CaMOCTOSATEILHO 3¢MHON MKOCAd/Ip, YUCHUK 3aMbIKACT B
CBOEM CO3HaHWU HEIOCTAOIIEe MMO3HABATEIBHOE 3BE€HO MEKY IIJIOCKON KapTon U
00BEMHBIM 3€MHBIM IIIAPOM.
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Hekotopsle ncciaenoBarenu noyiaratoTr, YTo 3emMiis He SIBIIsIeTCs] aOCOTIOTHBIM
1apoM, a MpeJICTaBIsIeT COO0M HEKUW KpUCTAILT U UMEET (OpMY YCEUEHHOTO
UKOCadIpa.

310 dhopma 0Opa3oBaHHAs U3 MPOCTOrO IJIATOHOBCKOTO TEJA - UKOCAdPa,
mapooOpa3zHoi GUrypsl, cioxeHHoM u3 20-TH TPEyTOIbLHUKOB:

nyTEéM yceueHus €€ yrioBbIX BEPIIMH ModydaeTcs: Gpurypa B Bujae GpyrOoIbHOTO

V. Ucnonb30BaHHbIe PHEMBI pa00Thl HA KOMIIBIOTEpPE B MpoLecce
pa3paboTku TeMbl pedepara

JIj1s TOro 4To0BI CO3/1aTh TEKCT K CJIaiiJlaM WUJIU ONMHUCAHHUE K TOCTPOCHUIO
TeKCaIbHOM PemETKH, MBI co3/1aiu TokyMeHT Microsoft Word.
B HEM MBI BBOJMIIN TEKCT, peJaKTUPOBAJIHN €0, COXPAHSUIM U PaclevyaThiBaIu B
cpelie TEKCTOBOro penakropa. Ilpu HeoOxoaumocTu Mbl popmMaTHpoBaIn
TEKCTOBOW JJOKYMEHT. Y CTaHaBIMBAJIM [1apaMeTpbl CTPAHUIIBI, BCTABIISIH
HOMEpa CTpaHUIl, U3MEHSJIN MapaMeTpsl mpudTa u ad3ara.

bnaronapst ’ToMy s y3Haja TEXHOJIOTUU padOThl C TEKCTOBBIMU
JOKYMEHTaMH, OCBOMWJIA TEKCTOBBIE PEAAKTOPHI U IPOLIECCOPHI: HA3HAYECHUE U
BO3MOXHOCTH. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHThI TEKCTOBOT'O JIOKYMEHTA.
MpudTsl, ctunu, popmatsl. OCHOBHBIE PUEMBI PEIAKTUPOBAHUSI IOKYMEHTA.
BcerpanBaembie 00bekThl. [loHsITHE rHTIEpTEKCTA.
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Jlst Toro, uto0sl hoTorpaduu OBIIIO XOPOIIIO BUIHBI HA CIIal/1e MbI
oOpabatbiBaniu (ppoBOE N300paKeHUs B rpaPUIECKOM PEIaKTOPE.
(Hanpumep, yctpanenue aedekroB, obpeska). Pabortanu ¢ daitnamu (mouck,
KONHMPOBAHHE, IEPEUMCHOBAHHE, yIaICHHE) B CPE/IC ONEPALIOHHON CHCTEMBL.

.:_bngp obmeHa l_l W3 24,
@8
Buasl MHororpaHHukos
E
Bcero BblAenAwnT 5 OCHOBHbIX BWA0B MHOrOrpaHHHUKOB, 370 Buifepure BcTaBnsemsi obbekT:
1. Terpasgp ) ‘v
AN
/
FaAvAN L 9
R g
2. OkTasgp S
<<
3. Fekcasgp . i)
£
4. Oopekasap S ['y.,{.\
Dl
5. Ukocasgp
2 Yrofi BHOBE nokasaTs 3Ty 0BACTH
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HCTIOJIb30BAHMEM aBTOMATUYE€CKOM CMEHBI CIIANIOB U JEMOHCTPAIMIO CIIANIOB
C UCIOJIb30BAaHUEM YIIPABIISIIOIIUX KHOIOK.
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BuiBoABI:

1. PaccMoTpeB npaBUIIbHBIE MHOTOIPAHHUKH, UX BUJBI U CBOMCTBA, MBI
C TOMOIIBI0 TabJIMI], TOCTPOCHHBIX B EXcel, cMOriM mpoBecTH HArjsiHbIN
adHaJIn3 Hnomazleﬁ HOBCpXHOCTCﬁ MHOT'OTPAaHHHUKOB H I10KAa34aTh ITPAKTUYICCKOC
MOATBEPKAECHUE TEOPEMBI DUJIepa.

2. IloctpoeHue pa3BepTOK MHOIOTpaHHUKOB B mporpamme <« Kupas
MaTeMaTUKa»

Ha OCHOBE TIEKCAIbHOM WM KBaJIpaTHOM pEWETOK JaeT BO3MOXKHOCTH
IIOJIyYNTh YETKUW, MATEMAaTUYECKU BBIBEPEHHBIM YEPTEXK  PaA3BEPTKU H
AKKypaTHYK0 MOJEIb MHOIOrpaHHHKA. KoMmbploTepHas MOJENb MO3BOJSAET
BBITIOJIHATh KaK KJIACCUYECKHUE PA3BEPTKH MHOTOTPAHHUKOB, TaK U Pa3BEPTKU
U3 JICHTHI, MO3BOJISIET MHOTOKPAaTHO Pa3MHOXHUTh Pa3BEpTKy AJisi paboThl B
KJIacce.

3. Bo3amoxHocTH BHueo mo3BoJISIIOT HAMVISAHO MTPOJAEMOHCTPUPOBATH MTPOIIECC
MIOCTPOCHHUSI Pa3BEPTOK MHOTOTPAHHMKOB M  caMy paboTy B IIporpaMme
«KuBas maTeMaTukay.

3AK/IIOYEHUE

BosmoskHocTH KOMIIBIOTEpA, Tiporpamm «OKuBasi MaTeMatukay, Excel
1 Bugeo naroT HarnsiiHbIe W UHTEPECHBIE TPUEMBI U3YUEHUS] MUPA
MPaBUJIbHBIX MHOTOTPAHHHUKOB.
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