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CnoBo «rpad» B MareMaTHKe O3HayaeT KApTHUHKY, I[ic HapHCOBAHO
HECKOJIBKO TOYEK, HEKOTOPBIE M3 KOTOPBIX COCIWHEHBI JHHUAMH. | padamu
SABIAIOTCS ONOK — cxeMbl mnporpamMMm i OBM, cereBsie rpaduku
CTPOUTENBCTBA, TJIE BEPLIIMHBI — COOBITHS, O3HAYAIOIME OKOHYaHUs paboT Ha
HEKOTOPOM Y4YacTKe, a peOpa, CBA3BIBAIOIIME 3TH BEPHIMHBL, - pPabOThI,
KOTOpPBIE BO3MOXKHO Ha4aTh MO COBEPIICHHH OJHOTO COOBITHS M HEOOXOIMMO
BBIIOJIHATD VIl COBEPILIECHUS CIEAYIOIIETO.

BceM wm3BecTHO, 4TO C€IOBO «rpad» O3HA4YaeT IBOPSHCKUH THTYII,
HanpuMep rpad Jlee Hukonmaemua Toncroitl. Maremaruueckue rpadsl c
JBOPSIHCKHM THUTYJIOM «rpad» CBA3bIBacT oOIIee MPOUCXOXKIEHHE OT
JIATHHCKOTO cioBa «rpaduo» - mumy. TumuyaeiMu rpadaMu SBISIOTCS
CXEMbl aBHAJIMHUI, KOTOpHIE YacTO BBHIBEIIMBAETCA B a3pONOPTAX, CXEMBI
METPO, a Ha reorpapuueckux Kaprax — U300paxeHUE XKEIE3HBIX JOpor (PHUC.
1). A BoT B Marematuke rpagom Ha3bIBalOT HabOp TOYEK, HEKOTOPHIE M3
KOTOPBIX COEAMHEHBI JIMHUSAMH. TOYKM MMEHYIOTCS BepUIMHaMH rpada, a
otpe3ku — pebpamu. OnuH U3 MPUMEPOB rpad XOpOIIO 3HAKOM MOCKBHYAM.
OTO cXeMa MOCKOBCKOTO METPO: BEPIIMHBI — KOHEYHbIE CTAaHIIMM U CTAaHLUU
nepecaiok, pedpa — My TH, COSUHSIONINE STH CTAHIUH.

BriOpannbie Touky rpada Ha3hIBalOTCS €r0 BEPIIMHAMY, 8 COCAUHSIONME UX
JIUHUAHU — pebpamu.

Puc 1




[image: image2.jpg]Ucnonedyer rpader u naBopsHCTBO. Ha pHcyHke 2 mpuBeAeHa 4YacTh
TEHEAJIOTHYECKOr0 JiepeBa 3HAMEHHTOIO JBOPSHCKOTO poja. IJTO 4YacTh
reHeanoruyeckoro apesa rpada JI.LH. Toncroro. 31eck BepmIUHBI — MPEAKH
nycaTtens, a pebpa MoKa3bIBalOT POJCTBEHHBIE CBI3H MEXIY HUMH.

H.I1.Toncroit I1.M.Prumesa
-1726 -1748
M{H”x“a KHA3b
A W.Toncrok A HW.1llernnuHa C.®.Bonkos M.J1.Yaanaea
1721-1803
rpap KHDKHA KHA3b KHSDKHA
H.A. Toncroit I1L.H. I'opuakoBa H.C BonkoHckuii E.Jl Tpybeuxas
1757- 1820 1762 - 1836 1753 - 1826 1749 - 1799
rpa¢p H.H. Toncroit xHsokea M.H BonkoHckas

1794 — 1837 \ 1770 -1830

rpad Jle Hukonaesuu Toncroit
1828 - 1910 Puc.2



[image: image3.jpg]I'pagher 6 scuznu Yenoseka

I'padamu siBisiioTcst 610K — cxembl porpamm it OBM, ceteBbie rpaduku
CTPOMTEINILCTBA, TJIe BEPUIMHBI — COOBITUS, O3HAYAIOIKE OKOHYaHHS paboT Ha
HEKOTOPOM Y4YacTKe, a peOpa, CBA3BIBAIOLIME 3TH BEPIIMHBL, - PabOTHI,
KOTOpPBIE BO3MOXKHO HAa4aTh M0 COBEPIICHHH OJXHOTO COOBITHSA M HEOOXOAUMO
BBITIOJIHUTS ISl COBEPLICHHS CIIC/YOIIETO.

Ecnu Ha peOpax rpada HaHECEHBI CTPENIOYKH, YKa3bIBAIOUIME HalpaBlICHUE
pedep, To Takoii rpad) Ha3BIBAIOT HAPABIICHHBIM.

Crpernka ot omoii paboTsl K Apyroii Ha rpade, H300paKEHHOM Ha pHC.
3, o3HayaeT MOCIeNOBATENLHOCTh BHINONHEHUS pabor. Henw3s HaumHaTh
MOHT2)X CTEH, HE 3aKOHYHMB CTPOUTH (YHIAMEHT, YTOOBI NPHUCTYNHTH K
OT/EJIKE, HY)KHO HMETh Ha 3Ta)KaxX BOAY H T. 1.
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[image: image4.jpg]Oxono BepuH rpada yka3aHbl 4HMcCla — TNPOAOIDKHTENLHOCTh B JHSX
cooTBeTcTByOmEed paboTel . Temepp Mbl MOXKEM Yy3HaThb BO3MOXHYIO
HAMMEHBINYIO TMPOAOJDKUTENILHOCT CTPOUTENbCTBA. B HameMm ciydae
noiyyaeM 170 gHei.

Ho BO BpeMsi CTpOMTENBCTBA JOMA HAJI0 YYHTHIBATh:

A) JleHexHble COCOOHOCTH CTPOSIIEH KOMIIAHMHM, €CIIM OHA MMEET MHOI0
pabo4ux ¥ HE HyXXAAeTcs B CTpoMMaTrepualiax, B 9TOM CIy4ae BO3BEICHHE
JIOMa MOXKET YCKOPHUThCSA. A B IPOTHBHOM CIIy4ae 3aTsSHYTCH.

B) B Kax{OoM AEACTBUM TaKkXe CyIIECTBYIOT pasimdnsle rpadsl. Hanpumep
ycraHoBKa jiBepeit (puc 4)

HoKym(I JiBepeit
JlocraBka aBepeit
Toxbem aBepeii Ha HyXHBIH Tax

TToxrotroBka CTEHSI JUISl YCTAaHOBKH JIBEPH

.

YcranoBKa KocsiKa

'

VcraHoBKa iBepH

'

VcraHoBKa pydex Ha IBeph
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[image: image5.jpg]B) Taxoxe rpadsl HCIONB3YHOTCS IS dJIeKTpoceTel (pHC 5), BONOCHAOKEHHS,
ra30CHa0XXeHHs ¥ OTOIUICHUS, KJIA/IKH.
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W3 storo Bcero ciemyer 4To, rpadbl HEOTbEMJIEMas 4acTh CTPOMTEIHCTBA.
Ecnu HapynmmTh mocnenoBaTenbHOCTh TO CTPOMTENHCTBO MOXET 3aTsAHYTCH,
WA BOOOLIE HE COCTOATCS.

CsoiictBO rpagoB HE 3aBHCAT OT TOTO, COENUHEHBHI BEPIIHHBI
OTpe3KaMH WJIM KPUBBIMU JIMHHUAMHM, YTO JAET BO3MOXKHOCTh M3y4YEHHsS HX
CBO}CTB € IOMOLIBIO OAHOHM U3 MOJIOZBIX HAyK — TOMOJIOTHH.

Briepssie ocHOBHI Teopuu rpadoB mosiBuiKCch B pabote JI. Ditnepa, rae
OH OIMCHIBAJI PEIICHHE T'OJIOBOJIOMOK M MAaTEMaTHYECKUX DPa3BJICKATENBHBIX
3agay. Illupokoe pa3utue Teopus rpado nomyuuna ¢ 50-x rr. 20 B. B CBS3U
CO CTaHOBJICHMEM KMOEPHETHKH M Pa3BUTHEM BEIYUCIIUTEIBLHON TEXHHUKH.

B TtepmuHax rpadoB nerko GopMmyiaMpyercs M pemaeTcs 3ajada o
Ha3HA4YCHHHU Ha JOJDKHOCTU. A MMEHHO: €CIIM UMEETCsl HECKOJIBKO BaKaHTHBIX
JOJDKHOCTEH W TpyIlNa JIML, XENAloUmMX HMX 3aHATh, NPUYEM KaXAbld W3
MIPETEH/ICHTOB MMEET KBAJMM(UKALHUIO 1Sl HECKOJIIBKHX JTOJDKHOCTEH, TO TpH
KAaKUX YCJIOBMSX KaXIblii M3 NPETEHACHTOB CMOXET MOJIYy4YUTh paboTy Mo
OJTHO# M3 CBOMX CHELUATIBHOCTEH?



[image: image6.jpg]Hcropus BO3HHKHOBEHHSI TeopuH rpagos

OcHOBHI TeopuM rpa)oB KaK MaTEMaTHIECKON HayKH 3al0Xui B 1736 r.
Jleonapp Jiinep, paccmarpusas 3a1ady 0 KEHUTCOEPrCKUX MOCTaX.

3aoaua o kénuecbepackux mocmax.

beBumii Kénurcepr (apine Kanmaunrpas) pacronoxed Ha peke IIperess.
B npesienax ropoja peka oMsiBaeT gsa octposa. C Geperos Ha ocTpoBa ObUTH
nepekuHyThl MocThl. CTapsie MOCTHI HE COXPaHWJIMCh, HO OCTallaCh KapTa
ropoga, rae OHH wu300paxeHbl. KEHMrcOEeprupl Npeaarai MPHE3KUM
CHEAYIOMYIO 3a/a4y: MPOMTH MO BCEM MOCTaM M BEPHYThCS B HAYaJIbHBINA
MyHKT, OPUYEM Ha KaXIOM MOCTY CIIEZOBAlO IMOOBIBATH TONBLKO OJMH pas.
(Puc 3).

IIporynaTbcs MO TOPOACKMM MOCTaM mpemioxum u Oidnepy. Ilocne
6€3yCHEmHOi TONBITKA COBEPIIUTh HYXHBIH 00XON OH HauyepTHIl
YNPOLIEHHYIO CxeMy MOCTOB. [loyuniics rpad), BEpUIMHOM KOTOPOTO — YacTH
ropojia, pasJieJicHHbIe PeKoH, a pedpa — MOCTBIL.

Ipexne 9eM 060OCHOBATH HEBO3MOXXHOCTh TPEOYEMOro MapIupyTa, JUIep
paccMoTpeN M APYTyio Goliee CIOXKHYIO KapTy. B mrore on mokasan oGumee
yTBEPXK/IEHHE: I TOro 4To0Bl MOXHO 6GbLIO 0bOiTH BCe pebpa rpada no
OJIHOMY pa3y M BEPHYTHCS K MCXOIHOU BEPIIMHE, HEOOXOAUMO U JIOCTATOYHO
BBITIOJIHEHUS IBYX YCIIOBHH:

1) u3 mo6oii BepIIMHBI rpada JODKEH CYIeCTBOBATh MyTh 10 €0 pedbpam
B MO0yl JApYryi0 BepmuHy (rpadbl, YHOBIETBOPSIOIIME ITOMY
TpeGOBAHMIO, HA3BIBAIOTCS CBIA3HBIMU);

2) M3 K10 BEPIUMHBI JOJDKHO BBIXOAHUTH YETHOE YMCIIO PEDED.

3aMKHyTHIH MyTh, TPOXOALIMI 110 OJHOMY pa3sy 1o BceM p&Opam rpada,

Ha3bIBAIOT C TEX MOP SHIEPOBBIM LIUKIIOM.

Ecim oTOpOCHTH YCIIOBHE BO3BPAILCHHS B MCXOAHYIO BEPIUMHY, TO MOXHO
JONYCTHTh HAIMYME JBYX BEPIIMH, U3 KOTOPHIX BBIXOAMT HEYCTHOC
KOJIMYECTBO pebep. B 9TOM ciiyyae HauMHATh JBMXKCHHME CIEAYET C OHOM U3
9THX IBYX BEpIIUH, a 3aKaHYMBATh - B JIPYTOM.

BO3MOXXHO, MHOTHM YHTaTelsiM INOZOOHOro poja 3alad 3HAKOMbI IO
JETCKAM KHMIaM ¥ pa3MyHbIM TrojoBojoMKaM. TaM npeanaranoch
HAYEepPTHTh KaKyIO-HUOYIb (QUrypy, HE OTpHIBas KapaHjama oT Oymard u He
TIPOBOJIS JBAXKIBI 110 OXHOM JINHHUU.

A Kak e 0OCTOMT J€eJI0 ¢ KEHMrcOeprckumMu MoctaMu? 31ech NMpU KaX a0l
U3 4eTHIPEX BEPIIMH HEYETHOE YUCIIO pedep, TaK YTO HET HE TOJIBKO 3JIEpOBa



[image: image7.jpg][MKJIa, HO ¥ MYTH W3 OJHOM BEPIONMHBI B JIPYTYIO, MPOXOZSIIEro Mo BCEM
pebpam rpada.
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He TpynHO NOHATH, YTO rpad — AEpeBO BCErna MOXKHO M300pa3uTh Tak,
9T00BI €ro pebpa He mepecekaiuch. TeM ke CBOMCTBOM 00JamaroT rpadel,
o0pa3oBaHHBIE BEpIIMHAMH M peOpamMH BBIIYKIIBIX MHOrOrpaHHukoB. Ha
pucyHke 7 mpuBeneHsl rpadbl, COOTBETCTBYIOIIME IISTH PABUJIBHBIM
MHOrorpaHHukam. B rpade cooTBeTCTByIOLIEM TETpasApy, BCE YEThIpE
BEPLIMHBI TONIAPHO COEIUHEHBI peOpamMu.
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PaccmoTtpuM rpad) ¢ IATHIO BEpIIMHAMM, TIONIAPHO COEAUHEHHBIMH APYT
¢ npyrom (puc. 8). 3necy pebpa rpada nepecekarorci. HeBo3MoXkHO ero
n300pa3uTh TaK, 4TOObI epecedeHnii He ObUIO, KaK HEBO3MOXKHO BBHITIOJTHUTD
HaMEpEeHUsI TPEX YEeNIOBEK, omrcanHbix JIsrocom Kapponnom.



[image: image8.jpg]OHM XHJIM B TPEX JOMHUKAX, HEMONANEKY OT HUX HAaXOAWIMCH TPH KOJIOANA:
OJIMH C BOJIOM, IPYTrOil C MAcliOM, a TPETUM C MOBHIJIOM, ¥ XOJHIN K HUM 10
TPONMHKAM, H300pKEHHHIM Ha pucyHke 9. OnHaxmpl STH JIOIH
NEPECCOPUIIMCH W PELIVIIH IIPOBECTH TPONMHKU OT CBOMX JAOMOB K KOJOJLAM
TaK, 9TOOB! 3TH TPOMMHKM He mepecekamuch. Ha pucynke 10 uzobpaxena
oYepe/Has NOMbITKA IPOJIOKHTH TAKUE TPOIIBL

Puc9
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[image: image9.jpg]3aoaua o yuemvipex kpackax.
Pa36ueHre Ha MIOCKOCTH Ha HETIepeceKaromuecs 00J1acTH Ha3bIBaCTCs
kapToii. O0GIacTH Ha KapTe HA3hIBAIOTCS COCEAHAUMH, €CITH OHH UMEIOT
0611yI0 rpanuIly. 3a/iaqa COCTOUT B PAaCKpAIIMBAaHUH KapThl TAKAM 00pasoM,
9TOOBI HUKAKKE JBE COCEIHUE 001acTH HE OBUIM 3aKpalICHbl OJJHUM [BETOM
(puc. 11). C xoHIIa O3aMPONLIOrO BEKa M3BECTHA TUIIOTE3a, YTO JJIs 3TOrO
ZIOCTaTOYHO YeThIpeX Kpacok. B 1976 rony Anmens u XeiKkeH omyOnMKoBam
pellieHue 3a/1aud O YeTHIPeX Kpackax, KoTopoe 6asupoBanock Ha nepebope
BAPUAHTOB C IIOMOIIBIO KOMITBIOTEPA. Pelmenue 5ToH 331241 «IPOrpaMMHBIM
[y TEM» ABHJIOCH NPELEACHTOM, IOPOAUBIIMM OYPHYIO IUCKYCCHUIO, KOTOpast
OTHIOAb He 3aKoHYeHa. CyTh OIMyOJIMKOBAHHOTO PEIIEHUS COCTOUT B TOM,
4T06K! HEpeOpaTh 6oIbIIOE, HO KOHEYHOE Yrclo (okono 2000) Tunos
MNOTEHIMAILHBIX KOHTPIPUMEPOB K TEOPEME O YETBIPEX KPacKax M I0Ka3arh,
4TO HU OJIMH CJTy4Yail KOHTPIPUMEPOM He sBJsieTCs. DTOT nepebop Obut
BBLINOJHEH NPOrPaMMOM IIPUMEPHO 32 THICAIY 4acOB PabOTHI
cynepkomiibioTepa. [IpoBepHTh «BPYYHYIO» IOJTy4E€HHOE PEILICHUE
HEBO3MOXXHO — 00beM nepedopa BEIXOAUT JAJIEKO 33 PAMKH YEJIOBEYCCKUX
BO3MOXKHOCTEH. MHOTHE MaTEeMaTUKH CTaBAT BOIPOC: MOXHO JIM CYUTATh
TaKoe «IPOrpaMMHOE JIOKAa3aTebCTBOY JEHCTBUTEIBHBIM JIOKa3aTENECTBOM?
Bep B mporpaMme MOryT GBITh OIIHOKH. .. MeTobl (POPMAILHOTO
JIOKa3aTebCTBA MPAaBHILHOCTH MPOrPaMM HE NPHMMEHHMMEI K POrpaMMamM
TaKOM CJIOKHOCTH, Kak o0cyxaemas. TecTupoBaHue HE MOXKET
rapaHTHpPOBAaTh OTCYTCTBHE OLIMOOK U B JAHHOM Cllydae BOOOIIe
HEeBO3MOXHO. Takum 00pa3oM, OCTaeTCs YIOBaTh Ha NPOrPAMMHCTCKYTO
KBAIM(UKAIHUIO aBTOPOB U BEPUTH, 9TO OHM C/IETIANIM BCE NPABUJILHO.

BOT HECKOJBKO 33714 Teopuu rpadoB. 3anadya 00 diIepoBOM Iy TH: HAHUTH
myTh 10 pebpam rpada, MpoXoasIyii N0 KaXAOMYy peOpy POBHO OIWH pas.



[image: image10.jpg]Tako# myTh CyHIECTBYET JIAIND B TOM CIiydae, €Cli rpad — CBI3HBIMH, T. €. OT
Ka)K/IOM €ro BEPIIMHBI K KaXIOM APYroif MOXXKHO MPOUTH 1o pedpam rpada, u
M3 KaKIOM BEPINHHBI, KPOME, MOXET OBITh, JABYX, BBIXOAUT YETHOE YHUCIIO
pebep. Ha rpade, uzobpaxenHoM Ha puc. 12,a, OH ecTh, a Ha puc. 12,6 ero
HeT.

Puc 12



[image: image11.jpg]Hcnons3ys rpadst MoxHO pemars 3anaun. BoT, HanpuMep, Kak BBITISIHAT
TOCTIEIHASA AaMEPUKAHCKas BEPCUs U3BECTHOM 3a1auu J{prOICHH:
1. Cmurt, JIxoHC 1 PoGHHCOH paGoOTalOT B OQHOM MOE3IHOMN Opurane
MAIIMHUCTOM, KOHAYKTOpOM M Koderapom. [Ipodeccun ux Ha3BaHbl
He O0s3aTeNbHO B TOM e MOPsAKe, 4To M (amummk. B mnoesze,
KOTOPBIH 00CIy)HBaeT GpUrana, eayT TPOE MAcCAKUPOB C TEMH Ke
Gbavumasmu. B nanbmeiimeM  kaxmoro nmaccaxkmpa Msl Oyjem
TOYTHTEJILHO HA3bIBATh «MHCTEP) (M-D)
2. M-p Pobuncon xwuser B Jloc-AHmKenece.
Konngykrop xuser B Omaxe.
4. M-p JlxoHCc naBHO mo3abeu1 BClo anreGpy, KOTOPOH €ro yuyuiu B
KOJUIEZKE.
. Iaccaxup — onHoamunen koHayKTOpa KUBET B UnKaro
6. KoHITyKTOp M OIMH M3 NaccaKupoB, M3BECTHBIA CIENUAIHCT 110
MaTeMaTHYeCKOl (PU3HKE, XOTS B OJIHY LIEPKOBb.
7. CMHT Bcerna BBIMIDBIBACT y KOdYerapa, KOTAa MM CIIydaercs
BCTpEYaThCs 3a NapTUEil B OHIBAP.
Kak ¢pamums mammaucra?

@

W

Mucrep Mucrep Mucrep Manmnnct
Pobuncon Cmut JIxoHc
Gm Goﬂc PoGuucoH Kouerap

1(n.2) 3(11.4,6) 4 5(n.5)
Jloc-Amxenec Omaxa Yukaro Koumykrop
Z(H.W

3neck 1-5 — HoMepa X010, B CKOGKax — HOMepa IIYHKTOB 32,144, Ha
OCHOBAaHHMH KOTOPBIX C/AENAHBI XObI (BBIBOIBI).

Janee cnenyer u3 .7, uro kogerap He CMHUT, Clie0BaTeNbHO,
CMHUT-MaIIHHKCT.



[image: image12.jpg]3AKJIIOYEHUE

311ech MBI pacCMOTpENH
MareMaTH4ecKue rpadsoi,
00JIaCTH UX MPUMEHCHUS,
PELIEHO HECKOJIBKO 3a/1a4 C
nomosio rpados. I'pader
JIOCTaTOYHO ITHUPOKO
NPUMEHSIOTCS B MATEMAaTHKE,
TEXHHKE, JKOHOMHUKE,
ynpapjaeHHH. 3HaHHE OCHOB
TeopuH rpadoB HEOOXOAUMO B
Pa3IMYHBIX 00IACTSX, CBA3AHHBIX C YIPABICHUEM POM3BOACTBOM, GH3HECOM
(nampumep, ceTeBoit rpaduK CTPOUTENHCTBA, TPapUKH JOCTABKY TIOUTHI).

B Hacrosmee Bpemst rpadbl SBISIOTCS OYEHb BAXKHOM YaCTHIO HALIEH XKH3HH.
YenoBex Beeraa aHANM3UPYET CBOH JeicTBHsL. sl aHaNM3a OH CPOUT
LEMOYKY BO3MOXHBIX BAPUAHTOB JEHCTBHI U UX MOCJEACTBHS, a ITO U €CTh
rpadbl. 3HaYHUT, BO3MOXHO, YTO (€3 rpadoB YENOBEK TAK M HE CTa
YEJIOBEKOM, a OCTAJICS 00€3bIHOI.
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