[image: image1.png]MHKDOMATHHTHAS CEEMKA A MIOWAIKAX PCKTHBHO  HCMOME-
3yeTCs MPH M3YHCHIH 30H TPCLIMIOBATOCTH H OMOT3HCBLIX  CTPYK-
Typ. CoHCTAINE CLOMKH C MOBMICOTHAIMH i PEAHMHLIMH HABIOLe-
HIHSMH TIpH W3SCIIH OMOTICBLIX CTPYKTYp MO3BOIACT MPOCTCINTE,
HIMCHEIIHE BTOPHYHOI TPCLINIOBATOCTH, BO3MHKAIOWEH MOX JeficT-
BHCM  IMIHAMHHCCKHX HANPSACINT, C FIyGHIOI  BO BPEMEHH.

B OCHOBY HITCPNPCTALIMI JAHIBIX MHKPOMATHHTIEX HAGTIOAe-
1t OTOACH ANATH3 W3MEHCHNH NPOCTHPAINS H3OXMNAM MHKPO-
MArUHTIIOO MO, BLABICHILIX B MPOLECCE CTATHCTHYCCKOH 00pa-
GOTKH JHILIX METOZOM YIIOBOf CTATHCTHKH (OCTPOCHHE PO3 Ha-
npaBIenIii H302MIAM), 3 TAKAC HEKOTOPLIX APYTHX CTATHCTHYCCKHX.
NPH3NAKOB YICMCHTAPHLIX AHOMATWH. MiTCpBaT rpynmupoBaimis
7% TIOCTPOCHHS P03 HANPABICHI MIOMIIAM BuGHpacTCa S - 10°.
1715 9TOT0 KaAIYIO H3OTHINIO XeTAT Ha OTpe3kit B 5 (10) s, onpe-
CTSIOT ATMMYT HANPABTCINS KAKIOO OTPEIKA MO ATMMYTY Kaca-
TeLHOI K CEPEMNE OTPEIKa KPHEOF M NIOICHHTLIBAIOT YHCIIO TOYCK
© OXMNAKOBLIMH a3MMyTaMH, OKpyTACHHLNK 10 5 (10)°. 3aem no
paziycay, maymins sepes 5 (10)°, OTKIAILIBAIOT B ONPEICTCHIOM
MacwITaGe pacCTOANNS, NPONOPUHONATLILIC HHCTAM MOBTOPSEMOCTH
asmmyToR.

VeTauoBneNHE HEOTHOPOINON HAMATNHYCHIIOCTH 0GpasoBanii
NIPHIOBEPXIOCTHOTO €10 NIOIBOTIO OGOCHOBATE MPHETCHEIINE B~
COKOTOHHON MHKPOMATHHTHOJ CECMKH K HCCTCOBAINIO HEKOTOPLIX
THIOB JIOKATBILIX CTPYKTYp - OMOT3NGH, KAPCTOR 1 Xempecciii
KPOBIC KPHCTANTHYCCKOTO (DYIIGMCNTA, TCKTONHHCCKIX Hapylie-
1, 30H NIOBLILICHIION TPCILMNOBATOCTH MOPOZ  APYTHX  TCMCLI-
Tos.

I1070C0BAS  MIKPOMATHHTIIS CLEMKA MPHMCIACTCS U1 H3yHe-
115 TAKHX TCOTOTHHC-CKHE CTPYKTYPEI, KaK 30IIbI PAYIOMOB, TEKTO-
HIYCCKHE HAPYIICHIS, 3OME TPCLIMHOBATOCTH, NOTPEGCHILIC Z0TH-
1L, JQFKH # IpYTHE, HMCIOUIE HCTKO BLIDAACHNLIE  MHNCHNLIT
XapakTep, a TaKAe onomim. [1070CH PAIMCINGIOT, KAK TPABILIO
BIOTE ATHUNON OCH CTPYKTyph. JUIA H3OMCTPHWNEIX OGLEKTOB
(KapcThI, TPyGKiH BIpLIBZ, KCPTA H Ip.) HEGOTHILEX PAlMCPOB
(ACCATKM - NICPBLIC COTHH MCTPOR) CLEMKOJ NOKPLIBACTCA BCS 10~
LUATL KBAAPATA, OXBATHIBAIOLICTO OGLEKT. HAGMIONCINS A MHKPO-
no70Ce NPOMIBONATCS MO MPAMOYTOTBION, KBAZPATHOR WIH Tpe-
yromenofi ceri. LLlar o mpodiio, Kak NPaBiLIo, cocTaBaseT 1-2 M.
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Ml CKOPOCTEH, HHCTIO KOTOPLIX MOKCT GHITh PaBII0 HHCTY MYIIKTOR
ACiiCTBOBRBIIX HCTOMINMKOB KomeSammii. Ha suasciis ckopo-
CTeii B aNIOM CTYHaC MOTYT OKa3LIBATH BANAHHC, KAK NHIO-
TPOMHA MaccHBa, Tak i HMEHCHIE COCTOANS MOPOTbI € yaare-
liHeM OT cTeHOK BpaGoTok. [IpH HAGTIOICHHAX N0 onicaof
CHCTeME MPOCBONHBAINIS OGIMIO CTPEMATCS MOMYSHTL JiaHCHiA
CKOPOCTEi 110 BOIMOKIIO GOTBLICMY KOTHHCCTRY JYHCBLIX HANpas-
e, 4TOGH HAKGOTEE NOTHO OXAPAKTCPH3OBATH COCTOIIHE Mo~
POALI BHYTPH H3yHaeMOro G0Ka. laiiiias cXeMa NPOCBCHHBaI
(beKTHBIA MpH BLICTCINI BIYTPH GIOKOB MOPOTb OCTABICI-
HLIX YHaCTKOB.

Jlekuus 10
METOIMKA V.IbTPA3BYKOBBIX HABIHOAEHHI

1. IIpiveneiie yITpassyKoBLIX Habmozenit
2.VauTpassykosoe npodHNpoBaIE
3.VauTpassykosoe npocsesuBane.
4.VauTpassyKosofi KapoTax

TIpiyenemie yILTPA3BYKOBLIX nadmozemmit

VILTPa3BYKOROF METOX MPHMENAIOT A15 MIMEPCIHHS CKOPO-
CTefi ypYTHX BOMH B CKATBHLIX W MOTYCKATBHLIX NOPOIAX B Ja-
GopaTopisIX (Ha 0Gpa3LAX MOPOZ) H CCTECTREINLIX YCTOBHAX (Ha
OGHAKCIMAX, CTCHKAX TOPHLIX BHPAGOTOK M B PAIBCIOMILIX
Lnypax i CKBAKNIAX).

MeTouKa yILTPa3ByKOBLIX NAGIOACHHT 113 OGPAILAX TOPHLIX
100X CBOZATCS K OCHOBHBIM JBYM - MPOMHIHPOBANMIO 1 MpO-
cacunBaio.

YauTpassykonoe npoduanposamie

TIpH NPOQITHPOBANIH OMII 13 ATHKOR, CTYAAUILT H3TyHa-
TeleM, OCTACTCS HMOXBIANLIM, a BTOPOF MOCTCIOBATEILIO Me-
pewelmacTes Yepes nocToANNLIl HNTCPBAT AX B TOMKH HAGTI0-
Zeinii, PACTIOTOACHILIC BAOTL MPAMOF JHINH, MPOXOAAIMEH Hepes
ueutp manyuatens (puc. 21). B pesysTate perncTpupyloTes pe-
Mel1a NPHX0Za NPAMOI NPOAONLHO! BOTHEL 1, H MOBCPXHOCTHON
perteencKoli BOTHL tx. [14 HATEKNOTO MPOCTEKMBANNS OSOMX
THNIOB BOH OHI H TOT e MPOGHITE HEOBGXOIMMO NPOXOTHTE JBAK-
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Pucynos 21. Y istpassyosoe npodMposasHe: & — cxewa
paGor, 6 ~ rozorpads cefiemeckix sons P u S

B KkadccTBe 0GPasuOB Mpi yILTPaIBYKOBHIX HAGIIOACHHAX
HCMONL3YIOTCA KepIlki NOPOALL, OTOGPAIIILIC 3 PA3BEAOHIILIX CKBA-
sk, JIHminio nadmiozeniii pacmoTaraior mo obpasylowedi kepha,
3apaiice PaIMCTHB ce ¢ WaroM 1-2 CM B 3aBHCHMOCTH OT Pa3MepOB
06pa3ua, AATYHKOB H BETHUHIILI CKOPOCTH B mopoze. [lockomsky
WIS NPO(IIS NPEACTABSCT COGOI MPAMYIO, @ CKOPOCTL OCTa-
€TCA MPAKTHHECKH NOCTORINON H BIOTS NPOGTA  BIYTH 06pas-
L@, TO MpH HAGIOICHHAX O PRI HBAIOTCA MONYHCIHEM OXHIIOH-
Horo rozorpaga ¢ 10-12 Todkami Ha ey,

OZHaKO CTCAYCT MMCTE B BILAY, HTO CKOPOCTE PACTPOCTPAIICIIIS
YIpyriX Ko7eGaiii 3aBHCHT He TOTBKO OT MATCpifaTa 0GpasLa, 1o
TIpH ONPEIETISHNLIX YCIOBHSX 1 OT ero (opMst. I103ToMy mpi Bl
MOTHCHIH YL TPa3BYKOBLIX HAGTIOACIII HCOGXOAMMO 3HaTh, YCIO-
Bl MPH KOTOPLIX MOTYT GbiTh MOTYSCHLI 3HAHCIIH CKOPOCTH, OTIH-
QIOLLHCCS OT CKOPOCTH B MACCHBE Ve

Heenea0BaTe 1AM YCTaIOBACHO, HTO OMPEACTAIOIIM (AKTOPOM
ABIACTCSA BETHSHIG OTHOWCIIS AMAMETPa 0Opasa K ATHIIC BOTIEI
.

Ecai d/I<0,6, To (a308as CKOPOCTS, OMPEACTCHIIas N0 HAKIONY
rozorpatha GyAeT COOTBETCTROBATL 3AHCHHIO CKOPOCTH B CTCPHE.
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MeTPOrpadHHCCKOro i CTPYKTYPHOTO HIYHCHHS HerTyGOKO 3aTeralo-
X nopox (20 10-15 ). BLICOKas TOMNOCTE 1 TEXHOTOTHHCCKas
MOBHIIBHOCTE MPOTOHNEIX M KBAITOBLIX MATHTOMETPOB OBYCIOBIIH
WMOKOC  TpHBTICHCIINE. MHKPOMATHHTHON CBOMKM T8 peiweiis
MHOTHX 38134 TIOHCKOB I PA3BCAKH PYANLIX MCCTOPOAXCHHH, NpH
THAPOTCOTONHHECKIX H HITKCHEPHO-TCOTOTHHECKIIX HILICKAIHAX.

Ha COBPEMHHOM 3TAIe MOKHO BLUICTHTE TPH BHIA MIKpOMAr-
HHTHOI CLEMKH: IO MHKPOMIOIIZIKAM; 110 MHKPOTIOIOCAM; KOppersi-
oI cnocoS. IlepuLiii BI MPHMENACTCH, IIABHEM OGPAION,
75 TMTOTOTHYCCKOTO PACHICICHHS TIOPOT, MEPCKPLITHIX MATOMOL-
HEIMH PLICTEIMH OTIOAKCHHAMI. B Cro OCHOBE JCANT CBAIL CMEll-
TAHLIX MATHNTHEIX AHOMATHI, W MUKPOAHNOMATHI, C JHTOTOrO-
METPOrpAGHHCCKIMH IUTH CTPYKTYPHEIMH OCOGCHHOCTAMH MOPOZ.
CLeMKa BLINOTHACTCA MH OTHOCHTETLHO POBHOM PeTLe(e 3MHOF
noBepXIOCTH it

KPpOBTH M3y4aeMEIX MOPOX HA NIOWATKAX OrpANHNCHILIX pas-
MEpOB, PACCPEIOTOHCHILIX 112 HCCTEAYEMOfi nTomazi. UNeio 1 pas-
MEpLI IOWIATOK YCTANABTHEAIOTCA C YHETOM pelIaeMbiX 3a1a4. [lpn
MIYHCHHH NIOBCPXHOCTIILIX NEOIHOPOANOCTEI THHA CTOPOIB! TAKOF
MIOWATKN JOTANA GMTL MEHLINC TIYGHIE IATCTANNA KOPCHHLIX
110pOZ, 9TO NOIBOTAET OCTAGHTE BANAINE HCOTIOPOTHOCTH NOCTEA-
X, [L15 HIYHCIUNS CTPOCHIS (COCTABA i CTPYKTYPHI) KOPCHIHLIX 0=
PO MpH BLIGOpE PaIMEPA MHKPOMIOIAIOK i CCTH HAGTIOCHHII Tie-
OGXOIUMO COGTIOZATE YCTOBMS OCTAGICINS BIMSNHS NMOBCPXIOCT-
HLIX OGPAIOBANNI W YCHICHNS NPOSEICHNS HCOIOPOTNOCTEH KO-
pemLIX nopoa.

DIOKTYALIH MATHHTHOTO MO, BLIIBAHNLIC HCOTNOPOINON Ha-
MAHIYCHNOCTEIO OGPA30BANIIT B MPHTIOBEPXHOCTHOM CIOE, HCCTe-
AYIOTCS, KaK MPABILIO, C MOMOLEIO HIMCPCIHHTE A MHKpOMIOLIAKAX.
pasmepon 10x10, 20x20 1 40x40 . TIpi >Tom oGSIATEACH YHeT Ko-
POTKOMEPHOINLIX BapHawii reoMarumToro nons. Cers nabmoze-
it npummMacTes cooTeeteTaenmo 1x1, 2x2 1 4x4 M ¢ yueTOM pai-
MEPOB MATHTHEIX HEOAIOPOAHOCTEH (70 3-5 M 1 Goxee). Horpew-
HOCTE CLEMKH C KBAHTOBLIMI MAruMTOMCTpa e Goxee 1 nTa, c
npoTomi - 2 nT.

18 W3MCpeIHii HCTOTE3YIOT BHICOKOTOMNEIC MATHHTOMCTPEI
Tina MMI1-203MC, MM-60M1, BOIMOKHO Takke HCMOTLIOBATE
MBC, pacnono&eniiofi B3I y4acTka HeeTe XOBANMIL.
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[image: image3.png]BpeMCIN MY HABMOICHHAM HA PAIOBLIX W OMOPULIX MyNIK-
TaX B MPEAMOTOACINH, HTO NOTOKCHHC HyIL-NYHKTA HIMEHACTCS
mneiino.

TIpH TpABHMETPHHCCKHX HCCTCIOBANNAX B HIUKCHEPHOI reo-
QU3NKE HCTIOTLIYIOT, B OCHOBHOM, BHICOKOTONHEIC TPABHMETPEL.

MNTepnpeTauis JamuLIX TPABHPA3BCIKH COCTONT B BLIABIC-
I 32KOHOMEPHOCTH PACMPEACTCHNS IPABHTAUHONNEIX AHOMa-
Wil Ha HCCTCAYCMOT TEPPHTOPHH i YCTAHOBICHHN CBA3M ITHX
AHOMATHII C E07IOrO-TeKTONIHCCKIM CTPOCHHEM y4acTka. HiTep-
NpeTAlNS MOIPAIICTACTCS 1A KAYCCTRCHIYIO W KOTHYCCTBCH-
nyio.

B X0Z¢ KauecTRENION HITCPMPCTALIMN YCTANABANBAIOT TPa-
HHLL MEATY PAMTHMHLIMI KOMIICKCAMH NOPOI, OMpeAersior
BCPOATHOC PACTIONOKCINE 301 PAIIOMOB, BLIABIAIOT YYACTKM
NPEANIOTOANTELHO 3AKAPCTOBANIILIX MOPOZ 1 T. M. Ilpn mposeae-
HIM KAYCCTROINON WHNTCPUPCTAUNI HEOGXOANMO NPHBICHCIHE
Beei HMEIOILIIECs Te0TOro-reodH3NECCKOl  HIGOpMALIH MO 3y~
aeMofi TeppHTOpHH.

KomisecTnelias MITCPPETALIs CBOINTCS K PLICIHHIO Mps-
Mofi 1M 0GpaTHOI 3a1aun. Pewenie npaMoii 3a1aun CROINTCS K
HAXOAKICIHHIO TPABHTALMONNEIX AHOMATHIL, OGYCIOBICHHLX Te-
710, pasMepii, OpMa H MIOTHOCTE KOTOPOro H3BecTHH. OGpar-
12 3243 JAKTIOHACTCS B BLISHCICHHN N0 3ATANHOMY (WIH nony-
HEHIOMY) PACTIPEACTENHIO AHOMATLHOTO TPABHTALHOINOTO MO
NapaMeTpoB Tema: JOPMEI, PAIMEPOB, MIOTHOCTH.

MarmnTopasseaxa

MarimTopasseaka MiyHACT MATNTHOC mOTE 3eMTH W €ro co-
cTannsiowite. OCHOBHAIM NAPAMETPOM, IO KOTOPOMY BEICTCS BLLIC-
JICHHeE TEOTIOTHHECKHX T, SBIACTCS MATHHTHAS BOCTPHUMAHBOCTS.
HaseMiLIii BapUANT MATHHTOMETPHHCCKHX HCCTCIOBAINT MpHMEHs-
©Tes TaBHLIM OGpPAIOM AT LeTei TeOTOTHYCCKOrO KAPTHPOBAIHS B
YCTOBHSX PAIBHTHS MATIHTOAKTHBILIX TIOPOX (OCHOBIIBIC H3BEPACH-
HLIC, HEKOTOPLIC METAMOP(QIYCCKHE i PAX APYTHX).

Mukposazhumuas cveska - OXWI H3 BIIOB  MATHHTOPA3BCI0N-
HLIX paGOT, NPCANAINAUCIINEI 18 WIYHCHHS JOKATLHEIX TCOTOTH-
HECKIIX 21CMEIITOR, OTPEAAIOUIIXCA B MHKPOCTPYKTYPE MATHHTHOTO
10T, BLNOTNACTCA C BLICOKOH TOMHOCTHIO W GOTBLIOIH ryCTOTON
CeTH TOMCK NAGTIOACHHIE; NPHMCHACTCA B OCHOBNOM 15 THTOTOrO-
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Ecn d/[>2, To MOKNO GuITh YECPCINIM, 4TO OTpeACTCHNAs
CKOPOCTE GYACT COOTBETCTBOBATE HAUCHHIO CKOPOCTH B MACCHEC.

B npoveayToumkIX cyuasx (0,6<d/I<2), ckopocTs onpezene-
1as 110 HAK70NY (HA30BOTO TOROrPath GYICT OTIMYATCS, OT CKOPOCTH
B CTEPIKILC i OT CKOPOCTH B MACCHBE.

Taxim 0GpasoM, MpH NPOGHIHPOBANIH HA TONKIX CTEPANSX
BGIM3N HCTOUNNKA KOMCGANM CYLICCTBYCT OGJACTE, TAC N0 TOXO-
rpachy MEpBLIX BCTYMICHH ONPEACTACTCS CKOPOCTE B MACCHBE.

VaLTpassykoBoe npocseunBanue

MeToaHKa MPOCRCHHBAIIIA MOIBOTACT HIMCPATE CKOPOCTH Mo~
ZOTLHLIX, & NPH HATHYMN CTICUHATLILIX JAT4HKOB  MOMCPCHNEIX
KoneGaNiii - i CKOPOCTH CABHTOBLIX BomH. Ilpi mpocacsmBai
LIUTHIAPHACCKUX  OGPAILOB-KEPHOB, OTOGPAMNLIX M3 CKBAKMI,
JATHHK W MPHEMINK PACTIONATAIOT Ha MPOTHBOMOTOKNLIX CTOPO-
HAX KepHa - 110 AMAMETPY WM ocH. [Ipi HAGIOACHHAX XOTAE!
BLINOMNATECS CACAYIOWME TpeGOBANNHS: 1) OGPAIUEI ZOTANEI
HMETL POBIILIC NAPANTCTLHEIC APYT APYTY MOBEPXHOCTH; 2) aT-
SHKH JOTAIL NPHKTATLBATLCS CTPOTO HANPOTHE, STOGE OCK 01~
HOTO SBIATACK MPOIOTACHHEM OCH APYTOTo; 3) BETYMICHHE HM-
NyIbca ZOTANO GHITE YCTKMM, T. €. MOMCHT NPHXOA BOTHEI 207~
KCH OTMCHATECS PEIKHM CPBIBOM. KaHCCTBO BOTHOBOF KapTHilkl
3ABHCHT OT HAZEAOCTH KONTAKTA. [103TOMY 15 yIyHUICHHS KON~
TAKTa NOBEPXIOCTE JATHKOB CIIETKA CMa3bIBAIOT COTMIOTOM M
BaseaHiOM.

Jlanibie H3MepeHnii CKOPOCTH BO B3ANMHO MEpMEILKY IAPILIX
HANPABICIHAX NO3BOIAOT COCTABHTE NPEACTABICHHE O CKOPOCT-
1O AHHIOTPOMHIE OPOEL

VALTpaIByKOBOIl KapoTaK

VILTPa3ByKOBOE NPOYHIHPOBAINE B PAIBEIOUNLIX CKBAAKI-
HAX ABIACTCS CHCLHATLULIM BIIOM HAGMIOXCHHI M HA3MBACTCH
yabmpaseyxoseust xkapomaxces (V3K). Ilpu V3K, xax npasiio,
TIOTY4AI0T BCTpeHILIE CHETEMEI ToZorpathor. IT0 obycloReNHO He
BCErIa POBOI MO-BEPXHOCTEIO CTCHOK CKBAKHIL, 4TO MOACT Bi-
38aTh HCK@AKCHHE GOpMEI HaBMoxeHILIX rozorpados. V3K nposo-
ZNTCS TOTLKO B AMOTHCHILIX BOAO CKBEKNIAX C MOMOILEIO Crie-
LHATLILIX 301108 C HATCAHON MHAPOHIOALICH JATHKOB.

B NpaKTHKe MITKCICPHO-TCOTOTHHCCKHX HCCICIOBANNT TOTY-
I pACTPOCTpANCIHE JCTATLHEI YILTPAIBYKOBOH KApOTA C ce-
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[image: image4.png]MIDTeMENTHEN 30110M. 3011 ONycKaeTes A0 3a0s Hecneaye-
MOii CKBAAMIILI, a 3aTeM noxmmMactes ¢ waroym Ax = 1 u. Ha ka-
KI0fi CTANLMH 301X NPIKHMACTCS K CTCHKE CKBAKHIL H MPOBO-
ANTCA perHCTpaius ynpyrux Boxn. JLs 9TOro O i3 Kpai
HHX IATHHKOB, HANPHMEP BEPXIMT, BKTIONACTCH B KAYCCTBE H3-
ysaTens, a coceAunii - B KaUCCTBE NPHEMINKA yILTpassyka. Ha
perHCTPHpYIOLIEM NpHGOPE NMPOBOIAT 3AMHCH TPACCH. 3ateM
BKTIOYAIOT A PHEM, CACAYIOWIIIE K H3TY4ATENO JATHHK, 1 NPOH3-
BOZAT 3amNCE CrEAyIOWEH Tpacchl. DTH ONEpaLIM NOBTOpSIOTCH,
nOKa He GyAYT 3AMICANL TPACCH, COOTBETCTBYIOLINE BCCM WCCTH
MPHEMILIM AATHHKAM. 3aTEM B KAYCCTBE MITyHaTels BKIIONA-
CTCs WILKNMIL JATHHK, W Beck LHKT HAGTIOACHNI NOBTOPSCTCS B
OMHCANIOM BLILIC NOPAAKE.

B pesyILTate Ha KaxZofi CTOSHKE 301Ia NOTYHACTCS CHCTE-
Ma BeTpednLIX rozorpagos. Ilocse oTpaGoTKH Beei CKBAKHMIL ¢
1ATOM 301123 | M MOTYHACTCS HEMPEPLIBNAS CHCTEMA BCTPCHHEX
M HATONSIOWIX TOOTPAOB CO BIAMMIULIMI TOMKAMH M mepe-
KpuTHAMH 1A yuacTke 20 cu. Habmoxemns no Takoii cucreme
HA3LIBAIOT CIE KOPPETAUHONILIM KapoTakeM (TaK KaK ocyle-
CTRIACTCA KOPPEIAUHONNOE MPOCTCAMBAINNE BOTN B OGIACTH,
KaK NIEPBLIX, TaK H MOCTCAYIOINX BCTYMICHH).

HaB0Zeis 110 ONHCANHOM MCTOMKE J2I0T BOIMOKIIOCTS 01~
HOBPEMHIIOTO NPOCICAHBAIS MPOIOTLILIX H NONEPCINLIX BOI,
4TO CYWECTBEHHO YBCTHMHBACT HHGOPMALMIO 05 HCCICAYeMON
nopoze.

HeZ0CTATKOM KOPPETAIMONIIONO KApOTAAA ABIACTCA BHICOKAL
TPYAOEMKOCTE NOTICBLIX HCCTCOBAIMI W, OCOGENIO, MOCTCAYIO-
weii oGpaGoTkn FamuLx naGmoxemnii. HlosTomy B neTauoi
TeONOrHH, Te HEOGXOZMMO HCCTIEIOBATE OHCHE FYGOKHE CKBAKH-
Hu1, GOMLINEE PACMPOCTPANCHHE NOTYHI ABTOMATHHCCKHI YILT-
PasByKOROI KApOTA, HA3LIBACMBI TAM aKyCTHCCKMM. B Tom
BApHANTE KAPOTAA 3AMHCE BPEMEIH PACTIPOCTPANCHIA YIpyroil
BOTIL OT JATHHKA K MPUCMIMKY NPOHIBOANTCS HEMPEPLIBHO BO
BpeMS MOXLEMa 01Ta.

Jlexuns 14
TPABHPA3BE/KA, MATHHTOPA3BEKA , TEPMOMETPHS,
SLAEPHAS TEO®H3HKA
1.I'pasmpazseaxa
2.MarmiTopasseaxa
3 Tepvomerpis
4.5iepuas reodusiia
Tpasupasexxa
T PABHMCTPHYCCKHTT MCTOX HCCICIOBAII OCHOBAI 12 H3HCIIHH
NOTA CHAL TAKECTH 1 C¢ MPOMIBOIMIX. [lapaveTpon, onpexensio-
LM BO3MOKIIOCTE NPHMCHCIHS METOZa, SBIACTCS MIOTHOCTE TOP-
HLIX TIOPOZ, T. €. IPABMTALHONNEIC AHOMATHH MOTyT Habiio-
ZaThes MWL B CTysac, KOTAA TOPHMIE NOPOIL, CIATAIOWHe paii-
ON HCCTICXOBANNT, PALTHYAIOTCA MO MIOTHOCTH H TPANHIL N0-
PO € Pa3THANOI NIOTHOCTEIO HE ABAFIOTCS TOPHIONTATLHLIMH.
B HIDKEHCPHO/ reOQHINKE rPABNPA3BEAKY NPHMEHTIOT A7
W3y THTONOTHYCCKOTO CTPOCHINS PA3pesa; MPH MONCKAX it
WIYHCHIIM 3011 MOBLILCHION TPCIIMIOBATOCTH i TEKTOMHCCKIX
HapyuICHKii; A5 BLIABICIHHA KAPCTOBLIX 30I; OMpEACICINs 3a1e-
raNits KPOBTH KOPEHILIX MOPOZ; MPH HIZKCHEPHO-TCOMOTHYCCKOM
W THApOreoTOrHHeCKoM pafionposaimi nomazei. Ho B ocios-
HOM TPABHPA3BEAKA B MIUKCHCPHON FCOI3NKE HCMOTLIYIOT THIIL
KaKk BCMOMOTATEILILI METOX M, KAK NPABIIO, NPOBOINTCA B
KOMIUICKCE ¢ APYTHMH MCTOZAMH HIIKCHEPHOT reoduInKkn
T'paBMETpHYCCKHE HAGTIOICHNS BLINOTIAIOTCA B BHAC M0~
wazuoil WK MPOGHILNOI CheMOK. JICTATBNOCTE TpaBnpasse-
ZOHILIX HCCTICAOBANNIT 3ABHCHT OT MOCTABICHNEIX 3aZad. Ilepex
HAHATOM TPABHMCTPHICCKOI CLEMKH CO3TAIOT OMOPHYIO TPaBH-
MeTpueckylo ceTh o6wrumo 11l k1acca. B mymktax onopmoii
CeTH CHTa TAKCCTH OTANA GMTE C Goce BLICOKOH TOYHOCTEIO,
4eM 1A OCTATBHBIX MYHKTAX CheMKH. ONOpHAs CeTh HEOGXO-
ZMMa 478 ydeTA CMCWCHHS WyTb-NYNKTa rpasuvetpa. Ha-
GoZeHNS BCCTAA HAWNAIOT M 3AKAHYHBAIOT HA OMOPHBIX
nynkrax. Ha KaI0M pAIOBOM MYNKTE ONPEACTAIOT NPHPALICHHE
CILTL TAACCTH OTHOCHTEILHO HEKOTOPOrO MYNKTA B pafiolie Hece-
ZOBAINS, KOTOPOC HAILIBACTCA HCXOIMBIM M 113 KOTOPOM OGIGHO
HIBECTHO ABCOTIOTHOE 3NAUCHHE CHAB TaxccTH. Ilompasky 3a
CMeLeNie Ny TL-TYNKTA TPABHMETPA BEOZAT MPOMOPUHONATLIO
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PucyHok 32. Crpoesine yacTka 10pori ¢ BOIONPOBOIHO TpyGofi 0.
Ie0PAAHOTOKALMOHHEIN JAHHBIM: BBEPXY - PAAPOTPAMMa, BHI3Y - [EOT0-
ruseckwii paspes

Jlexkuns 11 -
OBPABOTKA H MHTEPIPETALMA MATEPHAJIOB CEFICMHYE-
CKMX HABJIIOJEHHIT HA THEBHOI1 NOBEPXHOCTH
1.06paGoTKa U HITEPNPETALIUS MATEPHATIOB POAOTLIOTO PODH-
upoanis Busicrenie rayGui
2.IlocTpoente npeToMISIOIIX TP
3.Mntepnperauns ro1orpagos pedparupoBaNNLIX BoTH
4.08paBoTka 1 MHTEpAPCTALINA TOTOTPAGOB CHMMETPHSIIOTO Ceiic-
MHYECKOTO 301LIHPOBaIIS
5.1nTepnpeTaUNA AAMNLIX HENPOTOILIOrO MPOPUIHPOBANNS
OGpaGoTKa NEPBHUILIX CCAICMIHCCKIX MATCPHATIOB CBOAHTCS
K OnpelenenMio ABYX OCHOBULIX BETHHHH - FIyGHI 3aneraims
ceficMUHECKHX TpAIMI WIH MOWOCTEH NIacTOB M cKopocTeil
PACTIPOCTPANICHNS B X CCHCMIMECKIX BOTH. Marepats obpa-
GOTKH MpeACTABIAIOTCA B BUZE CeliCMMYECKUX PasPesoB, KOTOpLIE
3TeM NpeoBpasyIoTes B HITKCHEPHO-TEOIOTHHECKHIL, 12 KOTOPOM
BLUIETICHILIM 71aCTaM MPHAETCA KOUKPETHOE Te0T0rHYeckoe Co-
Xepanie, a 118 MOPOX ONPEACISIOTC TC I MBS HITACHEPHO-
TOIOTIHCCKHE OKAIATEH CBOMCT.
(OBpaGOTKA 1 HITEPNPETALIS MATEPHATOB NPOI0ALIOI0
npodunpoBas
OGpaGoTka pesyILTATOB MPOIOTLUOTO NPOGUIHPOBAINS CBO-
auTes K nocmpoenuto 2paghuxoa paznocmu ty(x)-ti(x). Iipu odpa-
GOTKe HAGIOZCHNLIX FOOTPAOB B HILKCHEPHOI CeficMOpasBEaKe,
B oTmmuMe OT OGHuHON
ceficMopasBeak,  3maun-
TeaLHLIC TPYAHOCTH BO3HH-
KaloT npu onpeaeTeNHH To-
ek eelst Bo. OCHOBHEIM
NPHINAKOM CMCHLI BOTH -
nMeTCA H3MEHEHHE HAKIONA
roorpada mpH BHIXOZE B e
nepBLIC BCTYMICHAS BOTHE
o Goree ryGOKOi MpeoN- = T
Amoue rpatmiL. Ho SLBA~ pcywox 22 Hadioacsssie rozorpads: 3ape-
10T Cydau, KOTZa (JOPMA riCTPHPOBSHHAX B0 (2) i EBHCHMOCTS
HABTIOIEUNOTO  TOIOTpaa  PAIHOCTH BPENEH HATOAROWAX
CHILHO WCKaKCHA 33 cdeT ot pacerouis (5)

i

-
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[image: image6.png]TI0BEPXHOCTILIX HCOANOPOAIOCTEH i PeTbe(a, if ONPEACTHTE TOHKY
nepernGa rozorpaghor 1icBo3MOKIO. B TOM ClyHac MpHMCHSIOT
Cnocod HenpaBeiiiis (OpMEI HaBMIOICHIBIX FOAOrpagoB MyTeM
HCMONE30BAIINA rpaQiKa PA3NOCTH BPEMEH MCKIY Napoii iia-
rousiowitx roxorpaghos (piic. 22, 6). CywiocTs cnocoda ociiosa-
12 12 MPCANONOACIH, HTO Ha HHTCPBATE COBMCCTIIONO CYILCCTRO-
Ballis HATONSIOWIIX TOTOrPahoB CKOPOCTE B BEPXHEM CIOC i CrO
MOIINOCTE COXANSIOTCS MPHMEPHO mocTosmmbIMiL M3Menenne
Hak7oma Mo rpadwKy pasHOCTH BHANO HaMmOro myuwe. Hlomimo
KOOPIMIIAT TOWCK MEpecHClis MO MCMpABICHIioNMy roZorpady
MOAIO ONPEACTHTE I CKOPOCTH B MIACTAX.

Buiuncaene rayoui. [TyGHILI 3a7Teraiis MPETOMIAIOLIIX Tpa-
i, COOTBCTCTRYIOWIIX TeM i WIBIM TCOTOTHHCCKIM Tpailii-
L@M, NOTYHAIOT 112 OCHOBANi 00PAGOTKH HABMIOACIILIX Ceficit-
HCCKIX roZorpacos.

[0 oHiOHHOMY ro0rpathy KyGHilki 10 COOTBETCTRYIOWIX Tpa-
WL pazAena MOTYT GMITh HAACKIO OMPCACTCHb THUL B CIyac
N0CKONApANICILIOre 3ateranns niactos. [lonysaeMelii paspes
YCIIOBHO COBMEILACTCS C HOPMATHIO K ANCBHOM MOBEPXIOCTH B TOU-
Ke pacrionokenns MCTOuHMKA koneSammii. [Ua onpedeneiis mo-
NOelliA TN BAOTL MPOTAACINOTO MPOGIIA HCOBXOLMMO
HMCTE CHCTEMEI BCTPCILIX FOZOTPadoB lia BCGM HiTepBanCe
npoguns. Ecan BCTpesiikie roZorpadsl 418 JaNiof TPAIHULL M0~
NyseHLl He Ha BeeM Mo, TO NOTOKCNNE AU MOKCT
GLITE HAMICIO THLE 113 YHGCTKC BIAHMIONO MX CYICCTROBAIINA.
IpHGTIT&LIIIIOE BLMHCICIHE TYGHI MOANO NPOU3BOANTE M0 Oit-
HOuHLIM rozorpaday.

Il 0GpaboTke OAMHONIEIX TOZOrPagoB MOTYT GhITh ic-
Mo7L30BaNL B3 CrIOCOGa:

- CIIOCOG f;, KOTOPIHl ABIACTCA YHMBEPCATHILIM H MOKCT
GLTL HCMOTL30BAN 1A OOPAGOTKH Kak OXMIOMHEIX, Tak i
BCTPCHIILIX FOZOTPaOB it JacT Goee TOHIEIC PesyTLTATE NPt pes-
KiX CKOPOCTIILIX Ipaiiliax;

- CMI0COG KOOPAIHAT TOWCK Mepecesciii roTorpados mpive-
HACTCA TOTLKO 415 0GPABOTKH OAMHOHIEIX roZorpachos i AacT
TOHIIbIC Pe3YILTATH NPH HEGOMBWIX NEPENaiax CKOPOCTEil.

Cnocod t,. Beramcaeiis ryGHil BEAYTCS C MOMOWLILIO (opMY-
e
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YKa3al0 PACCTORNIIE B MCTPAX, a M0 BEPTHKATH - HANPSACIIOCTS
71CKTPHHECKOrO N0 B 3ABICHMOCTH OT BPEMCIIH if NOTOKCIIHS YC-
Tanopkit 11 npodiinc. 3azatchi 0GpAGOTKI H HITCNPCTALIH pala-
POTpaMM ABIACTCA BBLICTCITHE i NPOCTCAHBAIIHE OCCHi CHIlpazHOCTIE
OTP@KCHILIX BOTI OT PAYTHHILIX FPANHL Pasiena (OTPEKAIOULIX
PN I TOPH3OITOB) BOTHI i HX COMOCTABIEIHE C THAPOrCOTO-
FiteCKIM i OCOBEHHOCTAMH paspe3a. [IpH3IIaKiL, 10 KOTOPLIM OGLCKT
PACTIONNACTCA 12 PAJAPOrpaMMax B MPOLCCCe OBPAGOTKH, MOTYT
CIYAHTS PasTHHIILIC XapaKTCPICTIHKH BOTHOBOTO MOMA (YHaCTKH C
PATHAIILINH THTAMH 3QITHCH).

Ilpi reonorieckofi HITCPPETAL HCMOTE3YIOTCA OCHOBHEC
NONOKCIIH MCTOIKH, Pa3spasoTaIIOl B COicMOPa3BeAKE ATH MCTO-
1@ ty, monysMBLLCH HasBaitie ceficMoCTpaTHTPaGi.

Tpit OTCYTCTBHI TCOTOTHHECKIIX AANILIX O PA3PEIC HITCPPCTa-
LS PaZaporpaMM MOKCT NPOBOINTCH TOTGKO Ha KAHCCTRCHHOM
ypositc.

Ilepex HauanoM HHTCPIpCTaLIi HEOGXONMO YOCANTCS B TOM, HTO
OTP@KAIOWLIE TOPHIONTL 11a PAIAPOTPAMME ABIAIOTCA OTHOKPATIILL-
Mit OTpakeiiAMH. OCHOBHLIM NPH3NAKOM MHOTOKPATHEIX OTpake-
i ABIACTCR KPATHOC YBOTHHCIIC BEMCITH NPHXOAa OTPAAKCHIIOH
BOMILL. B Clysac Hak1ola OTpa/IOLLCH TPANHLILI C HOMCPOM KpaT-
HOCTH GyICT YBeHHHBATECS HAKION MHOFOKPATIBIX OTpaACIII

TPt MPOBEICHHH TCOPAIAPILIX HCCTCAOBAINTE C HIIANPABICHIILI-
MiH NTCHIIAMH 1ia PAIAPOTPAMMaX MOTYT (HKCHPOBATLCS HIITCIICHB-
libic BO3AYLLIIEIC OTPKCIINS (OTPEACIINS OT OGLCKTOB, HaXOALLIIX-
4 B BO3AYXC - CTOAGM, AepeBs, Aoma). [lpi Hamsiin nozo3pernii
112 BO3AYLITbIC OTPAACIIIA HEOGXOTHMO 110 roROrpada Aibpariipo-
BAIIILIX BOTH OLCHHTS CKOPOCTL (30 CAM/C), paccTosliiie 20 OBLeK-
Ta, W HCKTIOWHTS HX H3 paccMoTpeiis. OHCBIINO, ¥TO HATHHC
KPATIILIX 1 BO3AYLUILIX BOTI-IOMEX NPOBEPSCTCA MO Beeii CHCTEME
npoditcs

ANAIiH3 BOTHOBOH KapTHIILI 112 PaJapOrpavMe 3aKTI0HACTCA B pac-
SICHCHMI Pa3Pe3a 1A PAA YHACTKOR 1T 067aCTei, KOTOPLIC OTTia-
10TCA APYT OT Apyra XapaKTepoM PHCYIIKA THGO NOBEPXHOCTAMI YT-
I0BLIX HHecorTaci, 1100 MITCICHBIILIMH OTPRAGIOLIMH TOPH3ON-
Tavit. Ha picyiike 32 MPeACTaBICIL Pe3yTETATH NPOGITLILIX TCO-
Patapiikix paGoT lia yHaCTKe aBTOMOGHITBOf A0pOTit.
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[image: image7.png]3aKOAM TCOMCTPHHCCKOI ONTHKH H TaM M Taw), MOITOMY i rpad)
0BpAGOTKH LETHKOM MO3ANMCTROBAI Y MATOTIYGHINON ceiicMo-
pazeaKi.

MCKTioueIMeM  SBIACTCA MPOUCAYPA  @hiuumanus  cpeoueil
mpaccst. 3Ta 0COGENIIOCTE TCOPATAPA BLIIBAIA PAGOTO 13 MATHIX
BpeMeiax 3aZepkH. [103TOMY B PCTHCTPHPYCMOM CHHATC MpH-
CYTCTBYCT MHTCHCHBNAS COCTARIAIOWIAS, CBA3ANNAS C NPHXOOM
NIPAMOI BOTHLI i ABTCHHEM PEBEPGEPAIINH (MHOTOKPATHOIO OTPa-
KCHHS BOTHEI OT NPHSMHO H Nepelaioweii anTei). JTH BOTIL
PACTPOCTPAIIAIOTCS MO BO3AYXY H MOITOMY MONTH HE 3ABHCAT OT
NOTOKCHNS YCTANOBKN 1a mpogine. Takimy 0GpasoM, cpeamss
Tpacca GyZeT COXCPAATE, TIABULIM OGPA3OM, BOTHLI-TMOMEXH. B
PeIILTATE BLIMHTAINHS CPEANCH TPACCH (TOPHIONTATLION COCTaB-
JS10UEH) W3 BCEX TPACC MBI HIGABIACMCS OT BOTH-MOMEX M OO~
BPCMEIIHO TepACM HIGOPMALINIO O FOPHIONTATLHEIX TPANHLAX.

Baod cmamuueckux nonpasox. LleTh MPOUCAYP! COCTONT B
YAATCHIH 31CPAKH CHIIATA NPH JAMICH, T.C. B MPHBCACHIN Bpe-
MCIiH 11EPBOrO BCTYMLICHS NPAMO/E BOTIL K HyTo.

Durbmpayus. ITa MpOLCAYPA MPOUIBOTNTCA B TEX CIYHATX,
KOT21a HACTOTHIH CTICKTp MOMEXH HTH LIyMa JAHUMAIOT 13 OCH Hac-
TOT UHTEPBAT, OTTHHIEL WIH JHILL YACTHAIO NEpCKPHBAIOLITCE
C HACTOTHEIM NAMAIONOM MOTEINOro CHriana. B 3ToM caysac sac-
TOTHAS (MILTPAUNS NOIBOTACT OCTABHTE MOMEXY i (ITH) M,
npakTitcCKit 6e3 0CTAGNCHIA W HCKWCIS CHrliaa. [lpi oTcyTeT-
BHI TIOMEX 3Ty MPOLCAYPY NPHMCHSATE HE PEKOMCHIYETCA.

Onpedexeiue cxopocmu pacnpocmpanesus eon. 1lpi namisin
113 PAZapOrpaMMe THICPGOT ANPPATHPOBAINOT BOIE MOKIO Of1-
pezemnTL:

CPeICKBAIPATHHECKYIO CKOPOCTE PACTPOCTPAIICHHS BOHE

B BRICCAKAWCH ToME;

IyGHILy 347Crains 0GLEKTA H MECTO Cro MpOCKLIH Ha Mpo-

i,

J1715 9TOr0 HHyHO COBMECTHTL HAGIIOZCHIILI rozorpad ¢ Teo-
peticeKiny.

MiITepnperanus reopazapiLIx JamLIx

Pe3yILTATOM TCOPATHOTOKALHONON CLEMKH SBISIOTCS BpC-
MEHIILIC PA3PE3Bl (PAZAPOTPAMMEI), 12 KOTOPLIX MO FOPHIONTATH

88

(20),

TAC fy - BpEMS, OTCEKACMOE NPOIOTACHHEM rOXOrpaha NpetoN-
ICHIO BOIILI 11a OCH BPEMII; ¥;, V3 - CKOPOCTH YNPYTHX BOMH B
BEPXICM I HIKHCM MIACTAX OMPEACTCHILIC M0 HAKIONY FOXOrpa-
Ar A

(os mpamoii u mpetoMTenmofi BOTH n A7 (pyc.
23a).

Ilpi 06paGoTKe ro20rpados, COOTBETCTBYIOLIX MHOrOCTON-
HEIM Pa3peIaM, BLIMHCICHHE TIYGHII MOKET GHTE OCYILCCTBICHO
C noMoIILI0 ABYX MOAHGHKALI MCTORa f; - cpedkiex copocmeii
u naacmoasix cxopocmeil.

Cnocof cpeduux ckopocmeii. CYIOCTE €T0 COCTONT B mpHBC-
Aeimi MuOroCTOfiNOf CpeAst K ABYXCTOHNOF. Bepxisia wacTs pai-
Pe3a 3aMEIACTCA MMM MIACTOM C MOILHOCTEIO, PABHOI CyMMap-
HO MOIIOCTH BHICTCAAIEH TOTLIN, W XAPAKTEI3YCTCs HEKOTO-
poii cpeaiieii CKOPOCTEIO. YCIOBHEM 3AMCHEL SBSCTCS PABENCT-
BO M0 BEPTHKATH BpEMCH MPOGETa BOTNE B CTOKCTO i 3aMe-
nsiowedi ce oAuopoaNOf cpexax. Uncremoe uauenie cpeAei
CKOPOCTH 112 MPAKTHKC HAXOZHTCS MO KOOPIMIIATAM TOMEK Nepece-
eI TOOrpAgiOB NIEPBLIX BCTYMICHI PETOMICHNLIX BOTI, CO-
OTBETCTBYIOWIIIX ABYM COCCAINM NPETOMIAIOWIINM TPANILAM:

o,

€ Xn  fn - KOOPHIATH TOMEK MEPECEHEIS TOTOTPAGOD
(puc.23, 6).

Hafizeiiioe onHCaIniLiM crlocoSoM 3Hasene cpeneii ckopo-
CTH ABNSETC MPHOMMKCHHLIN, OTTHUAIOLIHNCS OT HCTHHIOTO ce
3UAYEHHS, 2 CAMA CKOPOCTE B ATO CBAIH HA3LBACTCH PHCKTHE-
Ot v,

CXeMa onpeeTeHI CpETIIX CKOPOCTEH  BLISHCACIIA FAYGHIT
10 NPETOMARIOUIX PAINI B cTyuac TPEXCIOHNOH cpedt Ta-
T na puic. 23, 6. BumCTeNiA TyGHI MPONSBOIFTCA o hopyyTe
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[image: image8.png](20), B KoTopoii nox h
nonnMactes cymmap-
nas rayGina 20 Tail-
Hofi - mpenoMsioweit
rpaiiLL.

B cnocos nia-
cmoasix  cxopocmei
BLIMHCTAIOT  MOWIIO- . .

CTH N7ACTOB, @ HE  Pucymox23 K sicicHiio cpeasei cxopocti,
CYMMApHYIO TTYGHIHY  NOWLHOCTH C:OCS i FiyGist 38ICTaNI IPCIONNIO-

sateramns  ammoii o rpasny
npenowatowelt rpa-
s

MOWLIOCTE NIEPBOTO ¢ MOA MYNKTOM B3pHIBa (yAapa) i
M HATHYHI THINH £, B K&KIO CC TOMKE BLIMHCIACTCA N0 (Op-
wyze (20).

JLns onpexenCHis MOWNOCTH BTOPOTO CIOS MPHMENSCTCS
Gopsyra

R

2eosi; cosi;

(2.
MOILHOCTE TPETEErO CTI05 HAXOIUTCA 3 CCYIOUICTO BLIPAKC-

sz
v

b=l =ty

Zeosiy, cosi,, cosi,,  cosk,

cOSiy _, _ 1y OSly cosiy,

23)
rae ij»=aresin v,/vo= aresin v,/var;
i,3= arcsin v,/vy= arcsin v//vs;
i25= aresin v2/vs= aresin var/var
i14= arcsin v)/v, = aresin vi/var;
I24= arcsin va/v= arcsin va/vey
i34= aresin vy/v= aresin vsp/very
CKOpoCTH, BXOZAINME B TH BLIDAKENUS, HMEIOT CMLICT NTa-
CTOBLIX CKOPOCTEt, 110 B CBA3H C HEBO3MOKIOCTLIO HENOCpeACTBeN-
HOTO OMpefeleNH X 3AMENSIOT NPH BLIYHCTEHMSX HA Tpalins-
nute. Ho Tak Kak, »>Vy, TO CTEACTBMEM Takoii 3aMelLl MOKET
GLITL HeKOTOpOe 3aBLILENHE MOUMOCTeli n1acTos. 3Ta norpeu-
HOCTL MOKET GLITL CHIKENA, ECTH MMEIOTCA MecTa, FAe ceficMu-
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3ALIKATHBAIINS 110 AMITHTYAC H CPABHHMEIC HITCHCHBHOCTH CHIHA-
JI0B B 1AYATE H B KOILE HITCPBATA PETHCTPALIH.
AnnapaTypa 115 re0pATN0IOKAMHONINLIX HCCTEX0BAMIT

T'eopazap NPeACTABIAET COBOH KOMGHIHPOBAMIILLTT TPHGOP, Co-
ZepAAWIIA TCHEPATOp  HIMCPHTEITL B OZHOM KOPIIYCE.

Teneparopnas 4acTL MpiGopa oGecneaHBACT BOIGYAICHHE 301
MPYIOLIX MMMYTECOB B FENCPATOPHON AITCHIC HA PANLIX HACTO-
Tax. M3MepHTe b, 0GCCTICHHBACT PErHCTPALINIO OTPAKCHILIX BOTH C
IPHEMIOI AITCHIEL

Ha pucynke 31 mpexcrasiena 670k cXema reopazapa «3oma-
10». Tenepatop oGecncumpacT BO3GYAICHHE OMIMPYIOLIX M-
ny7LCOB B remepaTopioi anTene na sactorax 75 u 150 MI'n. Yac-
ToTa MaTysenns mMnytkcos - 10 K. Mavenenns uenTpansioi
HACTOTA J0NANPYIOLICTO HMNY.TECA IPOCKOTHT 33 CHET MOAKITIONC-
s auTenn pasnofi ATmiL. OGWAS ATHHA ANTCHH IOTANA GITH
Kparia /2 ATHIL BOTIE B BOIAYXE. PasMax anTeni npi sactore 75

MI'u coctasaser 2 wetpa (I =

4w), a npn wactote 150 MI'x "

- lyerp(1=2 ). -
Maveputemsumii 610K

BLITOTNACT  ABTOMATHYCCKYIO, il

Bpevennyio perymposky you-| =gz | femrml [ e

neuns (BAPY) i oungposky

curnars. pesymrar wvepe: | | =] L

HHil  MOXKCT BHIBOIMTCA Ha LA e oy

Aucnaei 0CUMATOTPaga, 3AMH-  pycyyox 31. Baok-cxeva reopatapa

CHIBACTCA A AUATOTOBLIT Mar- Gonz-10»

HHTOOI I MOCT Herocpea-
CTBEINIO BLIBOANTCS M JAMACKIBATLCA 11a AKCCTKIHTE AUCK KOMILIOTCPA
Tina «notebooky.
O6paboTa It HITEPNpeTALNS TANLIX

CyuwiiocTs 0GpaGoTit FCOPATHOTOKAUHONIIEX AaHHLIX COCTOHT
B BELICTCIINH NOTENOTO CHMiiaTa Ha doiie noMeX it wyMa. C novo-
LUkIO Pa3iio0BPAIILIX MPHCMOB MPCOOPAIOBAIiS CHIIIATOB, BOITbI-
NOMEXH CTApAIOTCA YAATHTE C 3AMHCH, OCTAGHTE HIH XOT Gbl oMo~
3HATE HX 112 3aMHCH H 1iC MPHIIIMAT 32 MOTIC3IILIC BOTIILI.

B cBA3i C ToM, §TO NOTYHACMEIC FcOPaZapibie JallibC Oeilh
noXoKi 11a cefieMitueCKie (OTPAKAIOWIE TPANLL! 00PasyIOTCs Mo
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[image: image9.png]Paspewaoweii cnocofuocmeio 1o 21y6ue NAIBAIOT M-
MATLHOE PACCTORIIIE 110 TAYGHIIC, lia KOTOPOM MOTYT GbiTh pasiniii-
Ml 2B OTP@KAIOWITX 0GLOKTa 1T X AeTanit. Olia OnpeAeIseTcs
IO/ BOHLL, KOTOpas MAMO MPONIOPLIHONATLIIA CKOPOCTH i 05-
PATIIO MPONOPUHONATBIA HACTOTE HTCKTPOMATIIHTILIX BOTH B CPEAC.

Paspewaiowas. cnocotocmy no 20pusowmaiu ONPEACIACTCH
pasMepoM nepBoii 301 Dperies.

LIpH TOMICKCIINH HaCTOTLI MAACT PA3PEILIAIOLIAs COCOBHOCT,
1O yBeTMuHBACTCA FIYGHINOCTL HecTexoBaitil, Hanpiviep, mpit
conpotirenisx 150 - 300 Ovxat it sactore 50 - 100 MI'u rayGinii-
HoCTs cocTapseT B cpeaniem 10 - 15 MeTpos, a paspeluaiowsas cro-
coBiiocTs npi 37oM cocTasHT 0.5 - 1 .

Hemanwuocme w1 HITCpBAT HAGTIOACIH (PACCTORIIHE MEKTY
TpaccaMit) o MPOQILTIO 3ABHCHT OT CBOMCT ANNAPATYPLI M CMIOCOGA
HaGmiozeitii. Olia ONPEACTACTCH ABYMS XapaKTCPUCTIKAMI - KOTi-
HCCTBOM CHFIIATIOB, BO30YAIGCMBIX i MPHIMMACMBIX B CIMIIHLLY BPC-
Ml H CKOPOCTEIO MEpeMELLeilis 110 MpodiLio Npit padoTe B ABi-
JKeiliti. PeKOMEILIYeMOE PaCCTORINNG MEALY TpaccaMit 4 - 3 cM.

Meroziika reopatapiikix pagoT - 3T0 HATOr METoTa fy B Ceiic-
Mopasseake. PaGoThi BeAyTcs Nia mocTosmioi  Matoii Gase
(PRCCTORIMI Me Ay HCTOMIIKOM H MpHEMITITKOM). PericTpipyioTes
BpeMCIia MPIXOTA OTPAKCIHIILIX BOTH, i MO STOMY BPCMCIl, 3iias
CKOPOCTH ICKTPOMATTIHTHOI BOTH, Mbl MOZKEM ONPCACTHTE F1yGil-
Ity 3anCraniis 0GLeKTa.

JITHTILHOCTS 3aMHCH OO TPacch! (pasBepTka) AOTKIA, M0
Kpaiiiicii Mepe, NpeRbILATE ABOMIOE BPCMS MPOGEra 40 CAMOrO Iy
GoKoro 0BLeKTa HeeneAoBallti. OCIIOBAIHEM AT5 BLIGOP PA3BEpTKIL
CoyKaT CBEACIINS O TIYGHHAX H MPCATOTAraCMEIC I 3apaiice i3-
BCCTIIbIC 3HAHCITIA CKOPOCTEil PACTPOCTPAIICIII HICKTPOMATIHTHLIX
Boit B cpexe. [lpi 3TOM War AUCKPETH3AUIH 11O BPCMENH AOTACI
LTI, J0CTATOMNLIM A5 ACTATLIOrO omicaiis ciriiata (10-20 To-
CK 112 NIepHOZ LCHTPAILHOf HaCTOTL).

Ipi UeHTpabofi HacToTe Hatyseriis 75 ML pekoseiiayercs
Hemonk30BaTs passepTicy 200-300 1ic, a npi sactote 150 M - 100-
200 nc.

BuIGOp YCHTICIiA PErHCTPHPYEMOTO CHTIaTa OCYIICCTRIACTCS Hie-
M0CPEACTRCINNIO B HA¥ale MONCRLIX HAGMIOACHHH. ONTHMATLIO MO~
Z0BpaliILic MapaMCTPL! YCITCHS AOTAIL 0BCCTCHHTS 3aMicCE 6e3
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seckite MpOGILTH MPOXOAST Hepe3 pa3BCAOHIbIC CKBAKHMIEL Co-
NOCTABAAA B STHX TOHKAX BLMHCICHIMC i HCTHIMC TIYGHILL,
MOKIO IMQHCHIA CKOPOCTEHl YMIOAKITE 11a COOTBOTCTBYIOWLIE MO~
npaBosIibic KoIQHLHCIITL, PABIIkIC OTHOWEIHIO HCTHITNOF i Bi-
HCTCHHNOf TAYGHH, i NP AATBHCTLLINX. BLMHCICHHAX HCTOME0-
BATL yike HCMPABACHILIC INACIIS CKOPOCTEil.

[Pt BIMHCICIIIH 10 CTIOCOGY MACTOBLIX CKOPOCTEfi OWHGKI B
onpezenciii Kakaofi MoCTeAyIOWeH TPANHLL HakanIHBaloTCs,
NI03TOMY Aaliibifi CI0COG HeLEAeC005pAsIO MPHMEHATS A1 CPEAL!
iveloweii Gotee Tpex croes

Cnocos onpedenenus 2ay6un no aficyucce mouex nepecesentus
20002paghos. DTOT CMOCOS UETCCOOBPAINO MPHMENSTL T8 Bi-
HCTCHiS TG MPH HEGOTBIINX Mepenatax CKopocTei a mpe-
nomsioweii rpamiue i, Touiice, npu 0,5<v/v<l. MowiocTs
NIOKPHIBAIOWIETO C105 i ONPEACTACTCS 13 BLIPAKCIIE

24,
I€ X777 - ABCLICCA TONKH NIEpeceseins roorpagos.
MOILIOCTE BTOPOTO 108 HAXOZHTCS 113 BLIPAKEHHS
X, [om
b, = Fz
2 Yn v

—h,

@),
£ i — MOWHOCTE MepBOr0 CI0%, a

[y - e
In= =
(v
G (26).

ANAIOTHSIEIN 0GPAlOM MOKIHO OMPCACTHTS MOWIIOCTS Goree
rayGokitx cioce

TocTpoenite npeoMastiomux rpamiy. 15 Toro 4TobL! naii-
TH nozoKClie MpeTOMISIOWEH TPANLLL NpH M0G0l ce hopye
BIOTE BCCli MHIHN CCAICMITHECKOr0 MPOHTA, HCOGXOTIMO HMCTH
napy neTpesibix rozorpacos (pic. 24). Hatiuie setpesiix ro-
Z0rpachos M0IBOTACT 11 BCRM HITCPBATC B3AMMIIONO X CYWLICCTBO-
BalNs HANTH 3HAYEHHA BPEMEN £ PABIOE BPEMEHH MPHEMa BOTHLL B
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ey Pamcnasrgusan

Prcysox 24 [10CTpOEHHE PAIHOCTHOTO FOZOrpaG i THEMH 1

Jl1s onpederciiis fo HCMOTLIYETCA CICAYIOWICe BHIpake-
e

1,0 =7()=[T-7(0)] on

)
rae W - BpeMeNa Mo BCTpewNLIM rozorpadayM B
Touke X mpoguns; T - BIAMMIOE BpEMS.
DTy BemHUMIY OMPEICTAIOT B KAk IO H3 TOUCK CTOSHHS cefic-
MOTpHEMIIIKOB.
Torza rayGiniia k 20 npenowIsiowieii rpaNLL oNpeAeTACTCS M0

gopuyae

(28).

I'panuunas cxkopocms BIOTL MpenoMASIOMEH TPANMLL, T. €.
CKOPOCTL B NOACTHNAIOMWEH Cpede, HAXOTNTCA TAKKE MyTem o6pa-
GOTKN BCTpedHLIX TOZOrpaioB CrOCOGOM, HOCAIUM HasBalie
«pasHocmH020 20002pacha», ONPEIETIEMOTO BLIPAKENHEM

1, =T +[T-T()] 29,
PasnocTuLit roforpad TakiKe NAXOIHTCA TPadHHECKH.
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oo @

Jughparyus anexmposazuummubix on. ITO SBICHHE BOMMKACT
B TOM Clyuac, KO MICKTPOMATHHTHEIMH BOTHAMH 0B7yHacTCs
OGLEKT, pasMephl KOTOPOro CPABHIMAI C NpeoSatalowedi ATHioit
Bommst (Puc. 30).

3m0  upesmwruaiino
BAKIOE T TCOPATHOTO-+
KAUNOUMLIX  HCCTeIoBa-
umii sm7enme, Kotopoe }
nossonser  ompexemTs §
raySuiy sateramus 0oL
CKTa 1 CKOPOCTL pacripo-
CTpaens  >7eKTpomar-,
HHTHLIX BOTH B CpeAe HaX
obuekTos.  Jluparipo-
BalIaZT BOTNA HA PaTapo-
IpavMe  BHpaKacTCs B
Buze runepGoms
(rozorpaga  udparipo-
BammOf BOMMLI), KoTopas

e

"Prcyrox 30. Cxema oBpazosanns angpari-
OMHCLIBACTCA  CICAYIO- popannoii BOTHB! TEKTPOMATHHTHOM BOTHEI

M ypasHenien: o TpyBe, 3anerasoue Ha rayGine Hra—
Y = rayBHHHEIT paspes, 6 — BpeveHHOT paspes
== (nyHKTHPON HOKa3an roorpat B0HE)

rae L - nyTe, npofizeinsii BOTHO, ¥ - cKopocTs, / - ryGima 3a-
eraiis oGbeKTa.
MeTozuka nozestix nadmozenmii
TayGunnocmeio HCCTCIOBAIINTT NA3BIBACTCS MAKCHMATBIIAS Ty-
Gina OTPAKAIOWIEro 0GLEKTA, KOTOpLIi NPOSBIACTCA Na Pazapo-
rpave. TyGHINOCTE HCCTEIOBAMNTE TeM GOTLILE, HeM HIKS LCH-
TPATBNAS HACTOTA BOIGYAIACMEIX DICKTPOMATHHTHLIX KOCGAITi it
BAILIC YACTLIIOE COMPOTHBTICHNE PA3PE3A, T.K. MOTOLICITHE SICKTPO-
MarHTHOrO N0 (CKHH-)((EKT) NPONOPLHONATEIO YACTOTE H Mpo-
BoMMOCTH.
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Pucynok 29. Cxewa oBpazosaiiis 31eKTPOMArHITHOF B0
HbI OT HAKZIOHHOI TPAHMLIE! PA3IENa CPEA € PA3HBIM it~
3MEKTPHHECKHMH NPOHHIACMOCTAMH £:2 — LTYGHHHBI
paspes, 6 — speennoii paspes

i npiey-
HIHKOM NPAKTHHECKIH 1ICBOIMOKIIO. Pealibilbic CKOPOCTH MOKIIO ofl-
peeTHTL GO HCMOTL3YS ANPHOPIYIO MIGOPMALIIO O CTPOCHIII
paspesa, G0 M0 APArHPOBANIIEIN BOTHAM, BOINNKAIOLIX M Iic-
omnopoIoCTaX pazpesa.

PacnipocTpaiiciiiie 27CKTPOMATHHTILIX RO B NEPBOM MPHGH-
SKeli NOHHIACTCA 3aKOIaM TeOMCTPHECCKOl ONTHKI (pic.29).

Ompasxcente snexmpovaznumueix eonn. Kodbdunent otpae-
1A NPH HOPMATEIIOM MAZCHIH BOTHE! 13 FPANHLY JBYX cpex 1112 ¢
PAXTHYNOI AMTEKTPIYCCKOI NPONNLACMOCTEIO € GyZeT:
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CKOPOCTE, ONEACTCHNas N0 NAKTOY  PATHOCTHOTO 00~

v,

rpada " coazaiia C rpaNIIION CKOPOCTEIO CICAYIOLIIN
cooThowereM:
Vr =2v,,c080 = cosp
.
30).

Ecai na MHTEpBATE OMPEACTCHIA Vy HAKION NPETOMASIOUEH
IpaimuLl He peBsmAcT 15°, To rpANNYIAs CKOPOCTE ONpEAes-
eres ¢ ownGKoii, ne npessmaomeii 3,5% (ccn ¢=10°, To Ay
,5%). Cnioco® Tew Tounee, 4em GObLIC Nepenal cKOpoCTei
na rpamiue paszena.

MuTepnperauns rozorpagos pedparnposanusix o, O6-
paGoTka ro20rpadoB pehpArHpOBAIILIX B CBOIHTCS K OTHICKa-
1110 3aKOHA H3MCHENHS CKOPOCTH B rayGmmy. Paipes ompexe-
en, ecam 3akon v=f(h) n3secten. CKOPOCTL HA IIYGHNE MaKCH-
MATBHOTO NPOUMKIOBCHHS Ty4a PedparHpOBAINO BOTILL, TpH-
LieAweli B Janiyio TOYKY ro0TPada NEpBLIX BCTYILICHHI, onpe-
Ze7seTes NAKIONOM KacaTenniofi k roforpady B 3Toi TouKe.
Criexosatensio, 3a%asa oTkcKanys 3akoua v=f(h) cBOINTCH Kk
onpezencimio rAYGHN NPONHKHOBEHMS 7yucil pedparuposar-
HEIX B, MPHUICAWIX B KAKIYIO TOMKY HAGTIOICHNONO rOf0rpa-
Pa.

1715 MUTEPUpCTALIIH HCTIOML3YeTCA MMMpHHCcKHii criocod Kon-
xpaTkesa. CyTh JAHIOTO CIOCOGA CROIHTCA K TOMY HTO, 112 FOZOTpa-
e pAMOfE PepArHPOBANIION BOTIEI BLGHPACTCS HECKOTEKO (20 5)
TOHCK 1}, L. C AGCUHCCAMH Xy, X2, ... B K&KIOF 3 KOTOPLIX NPOBO-
ZUTCs KacaTennas (puc. 25, a), N0 NIEPCCEHCHNIO KACATSLILIX C
OCBIO BPEMCHH [ ONPEICTACTCH 101, Lo2yye+-, & N0 HAKIOHY KACATCITb-
HEIX = KaKYLIECH CKOPOCTH Vi, Viy-ro, PABILIE CKOPOCTM ¥(h) B
rpazenTHOf cpee Ha rayGHNaX iy, ... 18 onpexencims ray-
Gt i COOTBETCTBYIOLIMX TOYKAM TOZOTPAQA 1y L3,... C AGCUHCCAMI
X1, X, ... HCTIOTB3YCTCS GOPMYTA 1

v(h)




[image: image12.png]T(H
rre ") _ coenman cxopocs » cpeae ot aewmot noseprmocT o
rayGus H

F(hy 7[L+ wg]
:
c 32
Io pesy7bTaTaM PacvCToB CTPOTCA rpaditk HIMCHCIIHS CKOPO-
ctit ¢ rayGioit (pic. 25, 6).

s onpezeacinta

rIyGunL  saneranns o v
npenomasiomeii rpa-

miL z0cTatouno

onpezenuTy rayGumy o =

hoam mocaeauedt 7

Toukn  rotorpaga " . -

npsvofi - pegparipo- . .

‘Banmofi BOIILI (TouKa
coomaemeraer vo. eI e e e
2y Bomie  Kochys- s ——
weiics  npenossio-
weit rpamiie).
6paGoTka W MITEPNPETAINS 1010rPAGOB CHMMETPHYIOTO
celicyiecKoro 301MPOBANNSL.

Kak y’ke rOBOpHIOCK BLILE, OCOGCHIIOCTEIO FOAOTPAQOB CiMi-
MCTPHNOrO  301NPOBAINS ABTSCTCA TO, 4TO 110 HUM HEMIOCPEACT-
BenIo, 63 KaKNX-THGO JOMOTHHTETBHLIX NOCTPOCHHI, MOKIO Onpe-
JETHTE CKOPOCTL PACTIPOCTPAIICHHSE CEfICMHHECKHX BOTH B MOACTH-
naowedi cpeze W TAYGHIY 3ATCTANNA NPETOMIAIOWCH IPANNLEL B
uenrpe CC3.

Vpasieine rozorpada NpeTOMICHIO BOTHEL OT MIOCKOH rpa-
HILLL, MAZAIOWICH TOX YITIOM @, JATHCHIBACTCS B BHAC

(33),

T ¥y H V2 - CKOPOCTH B MOKpLIBAIOWICH 1 MOZCTIAIOWICI Cpe-
28X, h, - 7X0 FIy6HIA MO LEITPOM YCTAIOBKH.

Bemmuina, 06paTias KaKyweiics CKOPOCTH, paBia NpOMI-

7

CKOPOCTE PACTpOCTPAIICIIIiS 21CKTPOMATHHTIION BOILI 3ABHCHT
OT ADTCKTpIHeCKofl M MArUNTHOf mpoimiuaeMocTeli cpeast. is
GOMLILIHIICTBA FOPILIX MOPOA INGHCIIHC MATHHTIION MPOIHLACMOCTI
G13K0 K CAMIILC i e 3aBHCHT OT HacToT nons. C y4eToM 3Toro,
CKOPOCTE PaCTpOCTpaIICilIA BOIIL GyIeT

v c c
NHom Eom N Eom
. (44
e ¢ - CKOPOCTb PAacIpOCTAHCHHS DICKTPOMArHHTHEIX BOTH B
BaKyyMe
1

Vrss e

My W e~ MaTHHTHAS W JHD/ICKTPHUCCKAS NPOHHUACMOCTH B BaKyy-
Me.

CKOPOCT TCKTPOMAMIIHTHLIX BOTI - HaiGoTce BaAIb 415
palapiikiX HecTeloBaItil MapAMETP CPeb, T.K., BO MEPBLIX, OTPa-
KCIHILIC BOTIIbI, KOTOPLIC Mbl PEFHCTPHPYCM, BOIIHKAIOT [1a Ipali-
Lax cpea ¢ pasibiMit ckopocTaMit. C Apyrofi CTOPOIs, paspeluaio-
Luast CTIOCOGHOCT BOTHOBLIX MCTO0B ONPEACACTCS ATHIOf BOTIE!
(1), koTopas pasn

==

. (46)
I f- 370 Hactora.

JIH3TeKTPHYCCKas NPONHLACMOCTE, A CTICAOBATENLHO, H CKO-
POCTE PACTIPOCTpIICHiS HTCKTPOMATIHTILIX BOTH HC3NAHTCTLIO
3aBHCAT OT 4ACTOTL i THNA FPYHTOB, a ONPEACTATCS, FIABHHIM 05Pa-
30M, HX BIATONACHIILCHTIOCTEIO.

ONpeaeHTL CKOPOCTH YTCKTPOMATHHTILIX BOTI B PRIHOTOKa-
Wit CNIOCOBaMH NPHMEHACMEIMH B OGLIHIOI CefiCMHKE O4CIb TPYA-
10, DICKTPOMAMTIHTILIC BOTHLI GHICTPO 3ATYXAIOT, i PEHCTHPO-
BATE CHIHQTLI NP GOTLILIOM PACCTORMIHH MEAKAY HCTOIHKOM
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[image: image13.png]Jexuns 13
METOA FEOPAJHOJAKAUHOHHOTO NOANOBEPXHOCTHOI O
30HAHPOBAHUS
13341, peiuacLIC METOZOM reopazapa
2.0u3iHeCKIe OCHOB METOZA
3.MeTozuKa noneBLX HAGMOCHHT 1 annapaTypa
4.06paBoTKa W HITCPNPETALIS PE3YTLTATOR

MeTOR reopaTHOOKALHOMIIOTO NOAMOBEXIOCTHONO IOHAHPORA-
s (Teopazap) OCHOBAI Ha W3YHCHMH PACTPOCTPAICHHS HIEKTPO-
MATHHTHLIX BOTIT B Cpeze.

3a1au, pelGeMLIC C OMOLILIO FCOPATAPa, MOKIO PASACTHTE Ha
ZABC GOTBLINC TPy ¢ XaPaKTCPHLIMI U KAAZOM FPYMNL MeTO-
MKaMH HCCTICA0BANHI, CTIocOGaMH OGPAGOTKH, THTAMH OTOBpaKC-
11 OGLCKTOR HCCICIOBANNA B NOTC YMCKTPOMATHHTHAIX BOTH it
npeacTamneims pesyaeTaton. [lepsas rpynna BKTIOHACT B ceGs reo-
JIOTiHeCKie, THAPOTCOTOMMHCCKHC 1 ITKCHCPIO-TCOTOTHHCCKIE
3a%a4H, TaKHE Kak:

 KapTHpOBalliie TCOTOTHHECKIIX CTPYKTYP - MOBEPXHOCTH KOPCi-
HEIX TOPOZ MO PLIXTLIMH OCATKAMH, YPOBHS TPYHTOBLIX BOZ,
IPANHL MEAY CTOSMH C PALTHHION CTCMEIILI0 BOAONACILCINS;
« Ompexereiie MOLIIOCTI BOTNOTO CIOS 1 KAPTHPOBAIINE MOATON-

I —

Bropasi rpynina 1a1a4 BKTIOYACT B Ce0 MOHCK JOKATBIIBIX OGLCK-
TOB, 06CICOBAINC HITKCIICPHLIX COOPY/ACHHY, NAPYLICHIE WITATION
CHTyauHH, HANPHAED:

« KapTHPOBAIINE KOMMyHHKALII (TPYGONPOROZOR 1 KaGenei);
 YHACTKOB Paspe3a C HAPYIWCHILIM CCTCCTBEHNLIM 3ATCrailiie
TPYNTa - peKy ILTHBHPOBAIILIX 3CMETTh, 3aCHMAIIILIX BLICMOK.

®uieckie 0CHOBLI MeToxa

CyTh MCTOZa 3AKTIOHACTCS B HITYSCHIH HMIYTLCOB ICKTPOMAr-
HHTHEIX BOTH H PETHCTPALINI CHIIAIOR, OTPAACHILIX OT TPAIHL pas-
€13 CII0C 30MAMPYEMOTi CPELI, HMCIOILIX PALTHUNLIC CKTPOGH-
3wdccke cRoficTaa. TAKHMH TpANMLGMH PA3IETa B HCCTCAYEMBIX
CpeaX ABTAIOTCS, HANPHMEP, KONTAKT MCAY CYXHMH H BIArONackl-
LCHULIMH TPYNTAMH (YPOBCHS TPYNTOBLIX BOZ), KONTAKTH MEAKZY
TMOPOZAMI PATTHYNOTO THTOTOTHYCCKOTO COCTABA, MEAZY MOPOTOH it
MATCPHATON HCKYCCTBEHHOTO COOPYACHIiS, MCATY MCPTLIMH i Ta-
JTBIH TPYHTAMH, MEAY KOPCHIBIMI 1 PRICTLIMH OPOXAMH M T.1.
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BOZHOM 10 X

' COSQ
L

Iocaeass (opyy7a noKazsIBaeT, 41O cctit yroa g<15°% To a1a
oMpeaeeiiis CKOPOCTH ¥, I0CTATOSIO ONPEACTHTS KAKYLICIOCs CKO-
pocTs no nakrony rozorpady CC3.

Beamsitiia t 11e 3aBHCHT OT YI1a @1 OPCACTACTCS 110 opMYTe:

2o | _ v

)’

W
' (34
TayGuity h 20 npetoMTAIOLLCH TPAILIL OPEACIIOT M0 hopMye
h v,
21—y
v,
as).

MiTepnpeTauis IaNNLIX 1eNPOI0ILIOT0
npoguanposans

IpH HEMpPOZOTLHOM MPOGITHPOBANIH MOTYHAIOT rozorpadLl
NPETIOMICHIION BOAHL, COOTRCTCTRYIOWHE OMPEACTCHINOI MPETON-
Asoweit rpaiue. MeTos 0GpaGOTKH TAKHX TOZOTPAdoR OCHOBH-
BAIOTCA 12 MPCANOTOACHHH, HTO CKOPOCTS B MOACTIAIONIEM CI0C
V2 usBectia.

OCHOBHEIM METOZOM 0GPAGOTKH PE3YTLTATOR HEMPOIOTLHOrO
NPOQIIHPOBAIIIS ABIACTCS Memod HOpMAThHOZ0 20002paga. FTOT
METOZ OCHOBAI 113 COMOCTABICHIH JKCTICPHMEHTATLHOTO H TCOPCTH-
weckoro rozorpados. Ilpiuen TeopeTiueckiil paccunTHBaCTCS
2718 CAyHas MIOCKOI TPANHIE W 3AJANNBIX HANCHIH vz, vy 1t Ky
Vpaniienie nenpoaoTLHoro roorpaga ana 118, naxozsmerocs na
paccTosmii R oT mpodits, MyeeT creayiowii Bt

R+ 2hcosiy,

v v

)

(36),
Il paCCTORIe y OTCHHTEIBACTCA M0 NPOITIO OT TouKH M ociio-
BanMs neprenInkyspa R.

Vpasiiciite rozorpatha 11 Touki M GyACT UMCTS BHA.
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v,
N 37).

D=13) = F()=1(3)
Toraa (38)
rac (M) - spevs B Touke mpoduns M(y=0); f(y) - nop-
MATBHLI TOZOrPad, YIHTHBAIOLINT HIMCICHHS BPCMEHH 33 CHET
H3MeneHns paceTosuiii y. [padik f{y) paccuuTuBacTes 415 H3BCCT-
HLIX 3HAHCHHTE vy, R B GynKi y. OH SBIACTCA CHMMCTPHEION Kpi-
BOW OTHOCHTEILIIO OCH OPAMHAT.

L1 onpeeneiis OTHOCHTELIEIX MPEBLILCHH NPETOMSIO-
el rPAIMLEL B KAAIOI TOUKE MPOQIAA BLIMHCISIOTCS PA3NOCTH
4 = t(y)f(y). B 1ouxe M Ar= 0. [lance ycTananImeaiorcs us-
Melienis TyGHII 1o OTHOWENIIO K Touke M

(39).

Jlanibiii €I0COG MOKINO MPHMCNSTE IS YITIOB HAKIONA pariii-
1t ne Gonee 10-15 rpazycos. Ipn yraax Gonee 15 rpazycos ans pi-
eI TIYGHIE JAICTANHS MPCIOMISIOIICH TPANHLEL HCMOTE3Y-
10T ANATOTHAILI COCOS, HO B JANNOM CTyHAC NPH COCTABTCINN
KCTICPHMCHTATBHONO H TEOPCTHYCCKOO FOZOrpados yHHTEIBAIOT
yron nakiona .

Jlexuns 12
OBPABOTKA JIAHHBIX CKBAKHHHBIX CECMUYECKHX W
TEOAKYCTHYECKHX HABIKOAEHHI

1. OBpaGoTka NPOIOTLHLIX BEPTHKATLILIX HaBTI0ZCHIHiE

2. 0GpaBoTKa HEMPOTOTLHLIX BEPTHKATLHLIX HaGTIOACHii

3. MInTepnperTaus JaHHLIX CEfiCMUMCCKOTO MPOCBEMHBANIS

4.06paBoTka MaTCPHATOB NPOGIIHPOBAIIS B TOPHLIX Bbi-
paboTkax

5. 0GpaBoTka MATEPHATOB YLTPa3BYKOBLIX HABIOCH I

OGpadoTKa MPOIOILILIX BEPTHKATLILIX NaGTIOTeIHil.
[0 pesyILTaTaM MPOIOTLILIX BEPTHKATLHLIX 1AGTIOXCHHIT CTPOST
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KaTpiCH! ckopocTeii. OGpaGoTKa AAUMLIX MPOCECHHBANNS TAKKC
Golee MPOCTA i MAZCANA, TAK KAK WIMCPCHHE PACCTOSUMI I
6a3 NpoCBCMMBAINS B JANHOM CTYYaC BHMOTHACTCS C Gombuici
TounocTEIO.

OG6paGoTka JamNLIX YITPAsBYKOBOTO KAPOTAKA CBOIHTCS K
ananisy ceficMorpasy. Ha noyacMLIx ceficMOrpasMax oMHiti-
PYIOT JBC OCHOBHLIC BOTHEL: MPOIOTLIAS BOJNA M0 BMELIAIOWIIA
nopoxam (somma P) it MOBEPXHOCTHAS BOIHA MO CTEHKE CKBa-
inet (soia R).

ToBepxiocTiias BOMNA R JOMHIHPYET B 0GTACTH NOCTEAYIOLIHX
BeTynaenii. Ona MMEeT GOTBLIYIO MITCHCHBHOCTE H HCCKOTBKO
MEHBLIYIO HACTOTY, HeM Boa P. OTHOCHTCLIIAS MITCHCHBHOCTE
BOMMEL R, 9HCTICHIO PABHAS OTHOWICIHIO MAKCHMATLIILIX AMITHTYX
Aw/Ap IOBEPXIOCTHON  NPOIOTLHOI BOTH, JABHCHT OT KPETOCTH 1t
coxpammocTi nopox. HanGomwwix smasemnii semmunna Aw/A,
ZOCTHTACT B KPENKHX COXANNLIX MOPOZAX, B TO BPEMS Kak nHa
YHACTKAX CTAGLIX, CHILHOTPEILHNOBATEIX OO ONA YMEHBLIACTCS
W MOKET JOCTHTATh CAMNHLEL, HTO CHILIO 3ATPYNACT BhLICTC-
nne sommu R.

J11s W3yHCINS PACTPECCHNS CKOPOCTEHi ¥y H Vg BIOTE CKBA-
KHIILI HCTIOTB3YCTCA CTIOCOD BLIMHCICHIS HUTEPBATBILIX CKOPOCTE
715 KaAZOTO MITEPBATA MCALY COCCANHMS MPHEMIHKAMH, pasic-
neunuix Gasoii Al MNTEPBATLIAS CKOPOCTE ¥, M ¥g BLIMHCTACTCS N0

Al AL, N
cpemuemy suasemmo, noTysemmomy us  pasnocteit
AT, AT, AT, AT,

77w TR 119 serpeunix rozorpagon
7, + AT, A
2 o

. . ; 43)
Blrumcrenibic 0 Beeli ryGHie CKBAKHIEI 178 KAATIOr0 HHTEp-
Bana ckopocTi B P it R oopynsiores B pitae rpaditikos v =fz)
NIPOTHB FQOTOTHHECKOND PA3PE3a CKBAKHIILL
3aKTIOHTCILIEIM STANOM 0GPaBOTKH ABIACTCA AMNPOKCHMa-
L5 TPAHKOB ¥y I ¥p NIACTaMH KOICHNOI MOLIHOCTH C MOCTOS-
HLIMH 3HA4CHHAMH CKOPOCTEH.
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[image: image15.png]MPOBOIST €ro CIIAHBAINE MCTOAOM CKOTB3FLICro cpeaiiero. O
3KTI04ACTCA B TOM, HTO ATS KaKAOTO HHTCPBATA BHIMHCIACTCA
Cpeaiice 3naucIie CKOPOCTIH M0 TpeM COCCANMM y4acTkaM. Ciia-

AL, ATKP
4ana BLHHCARIOT R
a7, AL A ALAL AT,
? . 2,
2 MI0TOM, HCMOTL3yA 3TH 3MANCHHS, MPHMENAIOT MPEALLAYLLCIO (op-
MyZTY 218 BEIHCICINS V.
B pesy7LTaTe u3ysemms ckopocTeii BIOTL Mpo(HIs momyuaem
rpaitkit cxopoctei (pic. 28).
Xopowo  BHaNO,
uto auppepenumay- §
it rpaduk  cropo-
creii,  craawenmsiii
criocoBoy  coTb3s-
wero cpeanero, me 3 i
nMes pesko nu006- [\ M/\/\N\
pasiioro xapakTepa, B
To ke Bpows Gonee ye g
weTKo oTTenser nce
ocoBeriiocTn pacripe-
Zelemms  ckopocTei
BIOTL H3Y4AEMOT Pucysox 28 Pastuuntie CrocoBsl annpoKCHMALHH
rOpHOH  BLIPAGOTKHM,  A2HHsiX CERCMHHECKORO mpOdMIHpOBEAMS: | -
WeM  MNTerpaTuuuiii HHTErpaissi ciocod, Il —vudbepenuuatsnsii
rpaduik. Ipi o6pador- cnocoB, 111 — 10 e, Ge3 ocpeanenis
Ke MaTCpHATOB CTCAYCT NPEACTABIATS ABa Bia rpadikon ¥=f(x)
- cruamemmuuii AMpQepeUNATLNLIT 1 MITErpaTLLIL IlepBLiil
MovoracT Gonee 0GOCIOBAINO ONPEACTATE TPANHLE YHACTKOB Ha
CBOTNOM pa3oCTHOM roforpage.
O6padoTka MaTEpPHATOB yILTPAIBYKOBLIX NAGII0TenHil
OBpaGoTka JaNIILIX J16Mpa3ayK08020 npodiutuposanus 1ia 0B~
pasLiaX CBOINTCA K MOCTPOCHHIO rOOrpados MPOTOTLHLIX i Mone-
PEHLIX BOTH 1 ONPEAETEHHIO 110 HHM CEficMUHECKHX CKOPOCTEHt.
OBpaGoTka IallIkiX npoceeuuaaxis ia OBpasLaX CBOINTCA K
BLIYHCTCHHIO CKOPOCTE]H CEfiCMUHECKHX BOH 1 NOCTPOSHHIO HILIH-
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BePTUKATLNLIE TOTOrPAQLL, KOTOpHIE 3a-e 4 Gl |y
TeM ycpeausiotcs Jomanoii ammedi. o sl N/
TouKaM 3TOMa rogorpada onpedensior-
8 TpAUMULI BLIETENNLIX M12CTOB, MO
nak70ny rogorpaa - BeTHHHHLL CKOPO-
cTedi (puc. 26). [0 JaubIM HECKOMLKHX
ckBaKmIL, PacnonoKeNNLX BIOTL
NPOQIIA, MOKNO MOCTPOHTE paspes B
WIOTHAHSX CKOpOCTET

u PucyHok 26 Pesy1starsi sep-
_H THRRISHAIX IPOJOISHA Hee

o Gaozennii

. nra
(OGpadoTKA HENPOOILILIX BePTHKATLILIX HAdT0TeNNil

Ipi HENPOIOTLILIX BEPTHKATLILIX HAGTIOACHHAX MOTYHa-
10T COBOKYMHOCTE BPEMEH MPHX0XA BOMH K CCACMOMPHEMIHKaM
PACTONOAKCHNLIX B CKBAKINC HA TaYGHHCE Ay, hsy ooy By w3 T1B
PACTOTOAKCHNLX HA NOBEPXIOCTH B TOMKAX Xj, X2y X, COBO-
KYMHOCTE BPEMCH NEPELIX BCTYMICHHA 1(Xyh) MOKCT GITh
npeicTaBTeNa B BHAC OGLIMHLIX roTorpagos f(x) - napavmerp h
(puc. 27, B); wan BepTHKanLLIX £(h) - napameTp x (puc. 27,
6).

HanGonswee pacnpocTpanenue NOIYSIIN BEPTHKATLILIE
rozorpadi. Oun n3oGpaxaloTes Ha oTUOM nIoCKOCTH (1,h),
npi x = const. Ilo MHOKECTBY BEPTHKATLULIX TOXOTPaoB
onpeaensior
xapaktep  m3- oars

03 "

MEHEHHS  CKO- ' / / 5 wm] e
pocrn o enyon ) I
HOil M BIOTE 4 J [ S S
npoduas. Ha- / /

, e
S — L
. =
S AR =

Tepuo  cmeue- R
nMe MHHMyMa :

rpaguka  #(z) Pucynox 27 Henpozonssoe ceficwiseckoe npodupos-
NpH  yBETMHe-  HHE:d~ HOIC 3OXPOH, §— SCPTUKAISHAE FOIOrPaDS,
win x. B cayuae - ropusoHTATBHSE rot0rpadH!

v
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[image: image16.png]e Pe3Kofi FPANHLL! (YBETHYCHIE CKOPOCTH) MOTOKCIHE MHIHMYMA
MOCTOSINO H COOTBCTCTBYST TAYGHIC IATCralls NpesoMIAIOeH
noBepxHoCTH.

Ecau W306pasuTL COBOKYMNOCTL £(x;, h) Ma miockocTh (x,h)
ONpEACTHE NPH 3TOM 15 KaA 0N TOUKH (X, ) 3HAHCHIE BpeMeNH
1(xi, ), TO MOTYHIM TIONE H3OXPOM TS HCTOMUHMKA Y YCTbS CKBA-
umst (pic. 27, a). Ilo XapakTepy HIOXPOH ACTAIOTCS BLIBOZM O
cTpoemii cpexut. Ilo Crymeniio H3oXpom OMpEACTAIOT 30HLL
YMEHBIICHHA CKOPOCTH, MO PAIPEACHHIO HIOXPOI ONPEACTAIOT
YHACTKH yBETHHCHIS CKOPOCTH.

MuTepnperamus 1anuuix cefiesiusueckoro
npocseunsanns

Murepnperauia CI1 MPOBOANTCS 1O BPCMEIIAM NIEPBLIX BCTYMI-
ennii npoxoaswux somi. Ha ocnose murepnperaun CI1 onpeze-
I5CTCA CKOPOCTHOE CTPOCHIE MACCHBA.

IpocTefimas 06paGoTKa 1AKTIOIACTCS B PACICTE 15 KAKIO-
ro 1B NOJAPHEIX AMATPAMM CKOPOCTH (HIINKATPHC) H3 MPEATO-
JOKCHNS O PAMOTHUCTHOM PACTPOCTPANCHIHN PErHCTPHPYEMOT

MONLL O HCTONINKA 20 MPHEMIHKA- IZe V- CKOPOCTE yTI-
PYTIX BOMH BIOTE i-T0 y4a, /; = i-si 5332 NPOCBCHHBANIS, f; — BPCMS
MPHXOa BOTUM! BIOTE i-T0 Nyua. B clysa mpocaeumBams Ha ma-
PATICTLHLIX JyHaX MOTYSAIOT TPAQIK H3MEHCHNS CKOPOCTH MEKZY
TOpHBIH BLIPAGOTKAMIH.

B cayuae 02HOpOINOI H3OTPONHOH CPeXL! HIMKATPHCA HMCCT
KPYroByio opMy. 3aKOHOMEPHLIC HIMEHCIIHS v, B JABHCHMOCTH OT
HATIPABACIINS MOTYT GLITh BIIBAINLI YNYTOi AHHIOTPOMME, cBs-
MO/ C YNOPAZOMCIHNOM TCTCPOrCUNOCTRIO  CPEAM  (MeTKas
CIOHCTOCTL,  OpHEHTHPOBANIIAS TPCLIMIOBATOCTE M T. .). Peskie
OKATLIILIE YMCHLIICINS ¥, A5 ONPEACTCHNLIX HANPABTCHH yKa-
3LIBAIOT 113 HATHHHE 3011 C NONHACHIION CKOPOCTBIO (KAPCT, 30MLT
Hapyuwenwii n T. 1.).

06paGoTka MaTepPHATOB NPOGUANPOBANNS B FOPHLIX

BLIpagoTRax

Ona 3aK71104aCTCA B HIYHCHHH PACTPEACICHHS CKOPOCTH
BI0IE MpOQHIS.

Onpezencnne cKopocTeii NPOHIBOANTCS CMOCOGOM PasHOCT-
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1ioro rozorpata. IpiMensioTes Asa cnocosa 0GpadoTKil - HiTe-
rpanbiii i At depeuHaTLILIT.

Mumezpansbiti cnocod 3akmiowacTes B padiBKe PAsHOCTIIO-
ro roorpaga iia pAI NPAMOTMICHILX OTPEIKOB M 113 NPOTs-
JKeHHH KaIOTO 13 OTPE3KOB OMPEACTAIOT ¥; — CKOPOCTE fie-
H3Mennoft wacTi Macciea. [Ipi ITOM NOAPa3yMEBACTCA, HTO Ha
MPOTSACHHH KAKIOr0 MPAMOTHHEHIIOFO OTPE3Ka CKOPOCTL COXpa-
HSCT HeKoTopoe MocTosiioe 3iateniic. TOHIOCTL cnocoda Te
BLillc, 4eM GoTLe ATHHA MPAMOTMICHNOrO OTpe3Ka rogorpada
M 4EM MCHLUIC BETHYHHLI OTKIOHEHHI OT HEro OTACTLHLIX TO-
ek,

Hubipepenyuaronniii cnocod 3aKTOHACTCH B BLMHCCHIN
CKOPOCTH 17 KAKIOTO HHTEPBATA MEKAY CeficMONpHEMHHKa-
Mit. MCXOTHLIM MaTepHATOM TAkKe CTYAHT PasHOCTHLI rodo-
rpah, ¢ KOTOPOTO CIMAIOTCA MPHPALLCIIHS BPEMEN MCALY COCCI-
1M IPHGOPaMH, & CKOPOCTE BLIMHCTACTCS M0 hopMYIE

v, = 28%

A 0,

15 NOBMWEHNS TOMHOCTH BLMHCICHMI LETECO0GPAsNO
BpEMCIA 1iE CHIMATE ¢ TO20rpaga, a GpaTh HenocpeACTRCHIIO W
NOICBOrO KYPHATA (CCTH NAGIOACHHS MPOBOZITHCE C OXNOKA-
HATLHOI YCTaNOBKOT), Toraa

24,
v
T (A% +AY,
[T
A%
e T w | — mpupauems BpeMCH Ha TAHHOM WHTED-

Baze Ax 110 IAMOMY i OGPTIOMY rozorpaday.
IocTpoeniLiii rpagik ¥=f(x) OTPaKAIOT OGLIHIT XOX H3MCHC-
HiH5 CKOPOCTH BIOML TOPHOf BLPAGOTKH, BHLICTAA OTACTBIEC
TOKATLIbIC OCOBEIIOCTH, B TO BPEMs Kak B HHTCTPRTLIONM CTIOCO-
Ge ol nBeTHpyIOTCS. KpoMe Toro, 1ia AnddepeiiaTiLx rpa-
(pHKaX MO0 BLUICTHTE NOTOACHHE OTACTBILIX Tpewil. Ha rpa-
(pHKaX Olit OOLINHO BHIPAKAIOTCS B BHAC PEIKHX MINHMYMOB CKO-
POCTH, PAZOM C KOTOPEIMH MOTYT COCCACTBOBATE YIKHE MAKCHMY-
ML
Jlns mpiganiis rpagiiky CKOPOCTH GOTCC (HHTACMOTO» Bitla
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