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BBEJIEHHE

JHopozue yuauuecs!

B atom yuebmon roxy B sancpmacte neeobiee obsaTennHOe 06paoBae
 BeTyRaCT N CaNOCTONTCTbMA AMDHONNb HYT. DTOT MYTH HATCPECEH i TEPIHCT.
B casoi ¢ TN HAM X0TCTOCK Gt HATOMHITS TPH KPATKILX, HO CAKPATLO EMIIX Ha-
BYTCTDILR, KOTOpMIE NOMOTYT BaX B NPEOONCHII TPYIOCT K TOM AOTFON MY

Bo-mepusrx, crapaiirec crezoBaTs & i Myxposy conery Kompymis — eicoro
yurens Bocroxa: «Kmo nosmopsem cmapoe u yauaem woaoe, mom Mosem Gbimi
npedsodumeness. Dro namyTeTIHE MNeE MPANOE OTROMICHHE 1 K LAYGOKONY YCBOEHINO
‘mpeasera (uamicn. Bean 80% MATepHAT AIHONO YUeBHINIA OCHOBMBAETCS 1A BAMIIEY
SmAMINAY, MOTYMENILIX MO (HONKe B CPOANI KIACCAX, HOBI MATCHAT CoCTABAACT
e Goee 20%. TlopTony Bas CEAYET b OG3ATETBHON HOPAAKE BOCCTANOBHTS BPOETL
B CROIX SHAITX, HOBTOPIR NPOFACKNBLIt MaTepUAT, X0 AACT FAPANTHIO oTee TerKoTD
H YCNCNINOro MAYIGHIS MATCHATA FANHOFO ViICOHIIKA.

Bo-nropurx, mamiexiTe A% cefs M3 MYAPEHIIX CT0B BETMKOFO YHHTERS
Banana ApicroTens camsie Baume AHTCHCKHe BMBONM VA saKmONGEmES Ne
MOAbKO 6 MANUL, 1O U @ YMeNUU npuMENAMD IaNuE MG Dency. DTO wAPCICHHC
Taie mMceT HpMMOE OTHOMENHE N K FAYGOKONY HAYUeRO duaNKIL. PN ~ TO
pYHAQMEHTATLIGS ASHOCTOPONNASA HAYKA, HOSTONY TOALKO TOT UORCK, KOTOPLT
BIATCOT 1 TeOPHeH, i NPAKTHSIECKIMI MOTOZAMII Go NPUMCHCHIS, MOWKCT CTATH
BHCOKOKBATHpHIIpOBANIIN CHONHATICTON.

B-rpeThinx, 0GpasoRaTeNBNALIT i YEGHO-BOCTNTATETLNI HPONECCH GYAYT To-
HOBOMY Opram3oBAML KA 0CHOBE KOIEKTHDOFO OBYEMIA IO MPHLMTY: «OOuN
3a acex, oce ~ 3a 090z0». Te THOMM, KOTOPHE CKOPEE OCOIMAIOT TAYGHIY ITOO ry-
MAMHCTIICCKORO pUNIANA 1 GYAYT PCATHIOBMBATS CTO B AMINE, CTORYT CaMBIMI
yememmsMu wienany coppementioro obmeerna. TlopToMy I B, CIEAYS OTOMY HpI-
uny, cTapaiiTech KGTUTHCR CROMMH GHANMSMH § PAKTHNECKIMII HABLKAMI APYT
© Apyrom. Takoe KOLICKTHBHOE BIRMMOOGYUEHHE CTANOT FAPANTHC NTCHCHBHOTO
“MPHOBpOTENI 1 AMANIS, It HPAKTIECKIT HABMKOR HA BHCOKOM YPOBHE, 0BecHeiIn
KaAOMY M3 BaC FoCTORNOE daBCpmeNHC CPEANC WKOTML.

Asmopu
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Masa 1

MEXAHWYECKHUE
W SNIEKTPOMATHUTHbBIE
KOJNIEBAHUA
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uman ~ KpoGpATIIOE TeN0, OXPANIIICHHOE ABYMA CHEPITCCHINIL HORCPXHOCTNIL,
pezoM O CoeToRME Ty, CrIoCOBHE (HOPMMPOBATS OUTIIECKHE HIOGPANEIS
npeaeron.

Mexameecxue KoreSaNNS ~ AVIKCHES Te, TOBTOPIOLIECS TONNO (w1 TPH-
GmauTenL10) wepes omumaKOBse MPONEHRYTIN DpeMemIL.

‘HenoaoGHoBaeNbIe PecyDES ~ PECyPCH, ANACK KOTOPIX SOFYT GHTh HCIEpHAEL
B 6maliizee BpeMS, RANDHMEP: YTOTh, CHPA HedTs, TPHPOANLLT: rad, HedTeRoCHE
caaren, ypanosas pysa.

Hencuepnaeute B0306HOBAREMMe SHEPreTIECKIe PecyPes — NPHPORILE Pe-
CYPCH, 3AMACH KOTOPAIX HLAI BOCCTANARTHBAIOTCA GHCTPCE, oM HCIOTBIVIOTCS, M
HE JADHCAT OT TOTO, HCTOLYIOTCS O LA HET, HATPHMEP: JUEPIVIS CONILA, BETPA,
Mopexiny mpimon.

Tlepiox AndpaxumomO pemeTIan (i NOCTOAMIAR PONIETKI) ~ BOTITIA, Pas-
nasd - at b, 1je a - mUpHNA meA; b - MUPHNA HENPOIPATHLLX TPOMCAYTKOD.

Tlepiox nepesentoro Toia -~ mpoMe:yToK peNe, B Tevete Koroporo DJIC (1
ampsKeIIe, W CHLTA ToIA) CORCPIIACT ORHO MOTHOE KoTCGAMC.

Tlaockoe GepKaTo ~ TIAAKAR MOBEPYHOCTS, NP OTPAAKEHII OT KOTOPOIt Napai-
membmsi M0 ocTaETR MApAATCTLIN.

Tlomuoe nuyrpemee orpazemie cnera
eI 1 FpANMILY PadAeia ABYX HPOIPAILIX CPEA 13 CPOM € G0N HOKAIATENCN

oTpaKeHIE CRETORONO HATYMEHIS TPH €0

PENOMIeHIS, KOTA YT HAENIS IPEBOCKORHT HEKOTOPLil IPeACTBILLIE YTOT G,

Tloanpusamn cueTa - XAPAKTEPUCTIA CHETOBOTO HATYMCHHS, OMUCHBAIOMAL
~HONEPENAYIO HEOKBHRACHTHOCTS PASTHNHALX €0 HANPABIENIL B ILIOCKOCTIE, TIepIeH-
AuityAspRofi caeTomoMY AY1Y.

TlokagaTe s NPEONICHI IOKATHBACT, O CKOTLKO A3 CKOPOCTE CRETA B BAKYYME
Gomuime cxopocri caera  BemecTae: M1 =~

PajuonoKams ~ OGHApYEIIe i TOUHOE OUPEAETENHe MECTORAXONACHI 0.
€xT0B ¢ HOMOMLIO pazKOBONH.

Pazmocnsas - mepexaun i mpies WHGOPMAIII € NOMOMEIO PATHOBOTH, PACKPO-
CTpansomIXes B NPoCTPAICTEE 663 TPOBOROB.

PazuoreneqommAR cBA3L ~ NEPeAAua POUN ILTH MYIMKH ¢ HOMOINSIO DIEKTPO-

Pe30NANCHA YACTOTA ~ MACTOTA, IPH KOTOPOIl AMILTNTY A KoMeBARI CHLIL TOKa
OCTHEAST MAKCHMATLHOTO SHANEHIS.

Porop - BPAIAIOMASCS YACTL TeHEPATOPA, AHATOFINA PAMKE © TOKOM.

CBeToBO (oNTHIECKOE BOIOKNO) ~ CTEKIMNHOE BOTOKHO MTHHAPHIECKOil (op-
M, TOKPLITO? 0B00YKOf NI NPOIPANHOTO MATEPHATA © MEHLIIIIM, UEN Y BOIOKHA,

noKAgATeIEM TpeAOMIICHI.
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COpOCTS cBeTA ¢ ~ OXUA M3 OCHOBHEIX KOHCTANT HANICTO MHPA  OTpPeACTTET
~HPEXELAYIO CKOPOCTS HEEXANH BIAMNMOTCHCTRN B BAKYYMe, NPHOIIUTEILHO PABHA
300 000 xax/c.

Coamennan Garapes -~ obxeauenite oTODIEKTPINIECKIX NpeoSpazoRaTeei ((hoTo-
971eMENTOB) ~ HOIYNPOBORHMKOBLX VCTPOCTS, IPANO HPEOSPASYIOUIIIX COTHEURYIO
9HeprIIo B NoCTOAMNL HMEKTPUNECKIE TOK, B OTTMTIE OT COTHEUNEIX KOLICKTOPOR,
"HPONSBOAII HATPES MATePHATA-TENIONOCHTENS.

CraTop - HeMOARIKHAS UACTS TENPATOPA, ANATOTIMNAS MAFHNTY.

Cdpepunieci:oe 3epKATO - GEPKATO, OTPAKAIONIAL NOBEPXHOCTE KOTOPOTO HMECT BIT

L T —

1,1
cersenta chepst. Popyya chepiecKoro depiaa: — + =+
“ep: paya ceps P 37

F
edepiecicoro aepxana I OIpeACAAETCS KAk OTHOIOHII AHMNEHIAIX PAIMEPOR 1HI0BPA-

H h: T z
e H o mpensera i T = 2

Tenzosan anexrpocranmus (T3C) - NPeANPHATIZE, TAe TENIOBAR IHEPLIS, 06PA-
YIOWmAsCs NPH CAUTANEA OPrANMNECKOTO TOMLINRA (YTOTE, 143, MA3YT, TOP(D, CAAHIE
H T.L), HCHOABSYeTCH /S BpAUeHis TYPOMI, NPHBOASUNIX B ABMIKEHIE SICKTPO-
remeparop.

TepmoSarapes mpeoSpasyer Temtonyio sneprio B HneKTpMIECKyID. B TepMOGA-
TapesX HCMOTBIYOTCS HECKOTHO TEPMONAP, HOAKTIONCHNLIY HOCICAOBATETLHO WA
napaaenso.

Tpancdopmatop  yerpoiterao, cayAmee AT TPEOSPAORAMILS CHIL I HATDS-
HCHI NEPESENNOTO TOKA IPH HOHAMEHHOf TacTOTe.

Vaex - TouKa, KOTOpAR OCTACTCA B NOKO BCACACTENC HATOCHIS AZAOMEH
i oTpaeHRO BOTH, KoACBTOMIXCR B HPOTUROpaTe.

Yaurpassys — porus, wactora KoTopuix Sombime 20 000 T,

Vaurpaxoporsue paxosoaust (1 < 10 ) NPORHIAIOT CKBOI HOHOCHEPY It HOUTIH
e ormbaior monepxHocTs Best.

VRpyrie (113 MeXamIECIIE) oM — MEXUIICCKHE DOMYIICHIS, PACTPOCTPA-
aouees B YIpyToii cpese.

Dopuyaa Tomeona - T = 27yIC.

Tlu@posoii curmaz - curiat, KOTOPsi MOHO IPEACTABTS B BiAE HOCTEAOBATENS-
HoeTi mcipernX (wapposLx) suavenit.

Wacrora mepeMENNOrO TOKA ~ WHCIO KOTEANI MEPEMEHHOrO TOKA Ga ORHY
cexymay.

DaeKTpieCKNit pedoNANC ~ ABICHIC BOIPACTANIS AMITHTYAN KomeBauii CiLTl
9JIKTPIUECKOro TOKA NP HEKOTOPOM GHAUCHILH HACTOT A0 MAKCHMATLHOTO SHANCHIA.
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Daexrpommuri ocnmnorpad - npGop A1 naGTORCWNS 1 HECACAOBAMI KOTCDA-
i, MPOMCKOARI € OIS, 6OTHION TACTOTOf, JNATHTENLHO PCBLIAIOMCH HACTOTY
s —

DexTpocTaTHUCCKAR MAMINEA - MaIIHIA, KOTOPAR HPEOPAIVET MCXAMIIECKYID
DHEPIMIO, HCMOALAYS SBACHHE SACKTPOCTATIIECK O] HEAYKIULH, IPH HTOM Ha NOTIOCAX
Mam (nefAeHCKIX GamKaX) HAKANAMBAIOTCS DICKTPINECKNC JAPIAN, PAIHOCTS
HOTCHINATOD A PAFPAAMMIAX AOCTHTACT HECKOTHEIX COTEH THCS DOTBT.

Daexrpomepreria ~ Gasosas WH(PACTPYKTYPHAN OTPACIE, CHAGHAIOMA HTEK-
TPIUNECTROM I TeNION Bee OCTATLEME CRKTOPA XOdmCTRA.
AAxops - ootk B renepatope, 8 KoTopoil muAYIHpYercs BIIC.
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CONEPHAHHE

Bexentre.
Tzasa 1. MEXAHHGECKUE I BJIEKTPOMATHITHBIE KOJIEBAHUS .
§ 1.1 Vpasuemus u rpagusu rapuomieckux KoneGamuit
§ 1.2. CooBoamuie 1 BLIYHCHILE D TEKTPOMATHITILE KOTIEGAHST.

§ 1.3. AHQTOMILI MEHGZY MEXAHNUCCKIUA 1 DOKTPOMATHHTHAIMI KOQGANIANIL.
Kparicie susonst rass 1

Tztasa 2. IEPEMEHHBIN TOK. 21
§ 2.1. Teneparop mepenemoro Toxa. 27
§ 2.2. Tepewemmuuii o .. 20
§ 2.3. AXTUBNOC 1 PeAKTHBHOC CONPOTHIICNNS B LU NEPENPINOTO TOKa 31
§ 2.4. Baxon Oma AT# HOCIEAOBATETLIOM DIEKTPIUECKOl LTI HepeuemIoro
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3. Tasast ckBoSh AHGPAKIHONIYIO PEMIETICY I IE B IKPAHE HA HCTOWHMK CBETa
 mepeMemas pemericy B AepiATeTe, YCTAHOBHTE ee TaK, WTOGH AHGPAK-
HUONIAe CHOKTPH PACHOAATAICH NAPAIICTLHO WIKATE DKDANa.

4. Buucaute TMRy SO KPACHOTO CBeTa B crexTpe 1-T0 mOpAKa crpasa
H CIeBa OT HEAN B DKpaIe, OIPEACTINTE CPEANEE IHATCHHE PEYILTATOB H3-
e —

5. TIpoaenaiire 1o e An5 Gi0NeTOROrO CROTA.

6. OmpeaexiTe ABCOTOTRYIO # OTHOCHTEALHYIO TOrpemHOCTH HaNepenns. s
or0ro socnossyitrecs 1. 5 raboparopuoit paors No 1.

7. Bammmmre Brnon.

8. Jlan ocMICTeRIA PeayLTATa PABOTH OTRETET HA CAEAYIOINIE BONPOCKL.

Kourposuuie nompocas x xaGoparopwoli patore N 3

1. B e cocront mmnenie anparim? Koraa asparis manGozee sauero
nuspasena?

2. SIro axoe amppaxioR AR pereTia? JUTK R0 HOROGHIHE peTETIH o0
syorca?

3. o obuwuio npeacrananer coSoli POSPaHAR AUPPAKIHONAR PemIeTHA?

I S —————
Koi? Hro cayasur ausolt » Aaiiol pabore?

5. Tloresy s caemerin Getant CHEToN B RENTPATEROR waCTS AUppATHONTO:
A ——

1. Paccworpenusie smiemins muTepdepenu 1 ANPPAKIMI CBETA ~ HPANOE O~
KA3ATEALCTRO €ro BOMHORO TPHPOAL. OFHAKO CYIICCTAYET CINe OAHO ARIEHIE - NO-
AspusEyuR coema, KOTOPas TAKKE OODACHIETCS BOTHOBO TEOpHE.

Tloanpusamueit cneTa HA3nGaEMCA XAPAKMEPUCMILK CGEMOGOZO UINYUENUR,
onucwWaaIOWaR nonepeunyIo HeIKGUGARENMUOCMY PaINUUNE 2o Hanpaarenuil
& naockocmu, nepnenduxyispuoi csemosony ayy.

Daemenrapuas creTosas uaCTUIA (KBANT CBETa) NpeACTABAET COGO BOMRY, KOTO-
DYIO MO3HO CPABHITS 1A HATIAAHOCTI © BOTHOM, KOTOPAA NOBEIKIT 10 KAHATY, CCI,
3AKpeniTR OAHH eT0 KOHEN, APYFOfi BeTPAXHYTL pyKoit. Hanpantenue xoneSamui xauata
MO3KET GHITI, PASIIIILIN, CMOTPA 110 TOMY, B KAKOM HANIPABICHHH BCTPAXHEATE KANAT.
Touuo Tax e n HATpaRAeHIe KOTEORMILI BOTHL KBANTA MOeT 6Ts pagnLr. Ilyuok
cnera coctomt 3 moecTnA KnanToR. ECII X KOTCGRHNS PAGTUNHEL, TAKOH cRET
e MOARPIUS0BAN, ecu e Bee KBANTH HMEIOT AGCOTIOTHO OJHIAKOBYIO OPHEHTAIMIO,
CBET HALIBAIOT MOANOCMLIO NOAAPUI0GANN LM, CTONCHE NOTAPUIALIN MOFKET DLITE
PRI B IABUCHMOCTI OT TOFO, KAKA 07 KBANTOB B HEM 0BTALACT OAUHAKOBOIE
opuenameii KoneGanmit.
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CyimecTRYIOT caemofu1bmphi, TPONYCKAIOIHE TOABKO TY HACTS CHCTA, BOTHEL Ko-
0poit opieHTIHpOBANL ompee e o6pados. ECTH wepea Taxoit GiLILTp CHOTPETh
Na MoARPHACBANMLII CRET U NP STOM HOROPATHEATS GHILTP, APKOCTS TPORYCKaE-
MOro cheTa GyACT MenATECS. OHA GYACT MAKCUMATSIIA DI CORTIAZCHIN RANPARACHIST
npORYCKANNA GUTLTPA © MOARPUANIIEH CICTA I MUNNMATLEG TPH NOAHON (K8 90°)
‘pacos K ACHINI HTIX HANpABACHIiL. C NOMOML0 HALTPA MO0 OGHAPYANTE HOAAPI-
sao, npensmaoIy0 TpmMepRo 10% , & CHEWNATLNAS ANNAPATYPA O6RApY:HHBACT
noxspusammo mopsaKa 0,1% .

Hanyuenue ecmecmaennsix ucmounuros caema npedemaannem coboii npusep
9K POMAZHUMNI GOH €O GECGO3NONNBLNY PAGHOGEPOAMNOCTINBLNI OPUCHMA-
YUANU GEKMOPA NAMPANENNOCM INEKMPULECKOZO NOAR, M.c. ¢ HeOMPedenenHb I
coemosnues nonspuayuu (puc. 5.4.1, a).

Cher ¢ peiymeeTREMIHA (O HE HCKTIOTHTE THILN) HANPABACHIEN KOTCSANIIT
BeKTOPA HATLIBAIOT YACMUNO NoARPUIOGANNELN caemox (puc. 5.1.1, 6).

B mpupoze cymecTayer oSMUPHMIl KIACC HICKTPOMATHTHEX BOTH, B KOTOPHX
KOCBANITT ATERTPIIECKOro 1 MATHITHORO TOTelt COREPIIAIOTES B CTPOTO ONPEACCH-
max nanpupaenuax. Takoe CROCTS ONPEACIIET COCTORNIE TOAPIIALILI HICKTPO-

Ecit BeKTop HANPKCHHOCTII SIEKTPUNECKOTO TOA OEKTPONATHITION BOTHE
KOeB0TCA BROTL HEKOTOPOTO NANPARICHIS B NPOCTPANCTAS, TOROPAT O AUMEINOI
MoARpUsEYUU paccMATPHRACMOf DICRTPOMATRIHTHO Bonit (puc. 5.4.1, 6). DeTpo-
MATHETHOS BOTHA B STOM CTVHAC HATHBACTCS MOANOCMIO MOARPUIOGANNOL.

Ha mpatike YeTANORIGHO, 4TO HOARPHIAIIIO CHOTA MOFYT OCYIICCTRISTH
KPHCTATTI MyPMATUNG, UCAGHOCKOZ0 WRAMA, KOTOPHE NCIOTLIVIOTCR KAl CROTO-
usTpis.

Hox

a 13 o
Puc.5.4.1:

) HenOAPIA0BANILAI; 6) HACTIHO HOTAPHIOBAIINLI; B) HOTHOCTAO HOAAPHIOAIL
s cmer

2. Onumut ¢ mypaanunOx. PACCMOTPIN TOAPOBHO OAI 3 TAKIIX JKCTICPHNEHTOR,
‘oveits IpoETOf it adppercTILiL. DTO OULIT ¢ KPUCMAANEMIL MYPAARUNA (TPOIPATHEIIL
KpHCTALIAME GeneHof OKpaCK).
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Puc. 5.4.2. Tipoxoxenne
cnora sepes naacriny
ypuamna

“ K

Puc. 5.4.3. Tipoxoxenne
cBera wepea ABe naaCTIIL
TypMTIIA: 8) cBoT npoXORT
epea Awofiuyio naacTny;
) coer cxabo npoxomur, Kor
‘opyI0 miacTIny noopaumalon;
Y —

KpHeTana TypMammia NPURALIEANT K wHCTY TAK
HASHBACMBIX OAHOOCHNX KpHCTALIOS. BosuMes mps-
MOYFOABHYIO ILIACTIIY TYPMATHIA, BHPESANHYIO TAKHN
‘oGpason, wToBk oia S ee rpaeii Giua napaiienbia
ocn kpucrana.

ECai HAIPABHTS HOPMATLHO HA TAKYIO NAACTHEY
IIYHOK CBOTA O DIEKTPHYECKOf AMILL ILTI CONHIA, TO
BpAIENIE IACTINLL BOKPYT YA NHKAKOTO MANeHe-
HILS HETEHCHBHOCTH CBeTa, IPOIIEANIEro 1epes Hee, 1e
Bri08eT (puc. 5.4.2). MOXHO IOAYMATS, TO CBOT TOTLIO
HACTIINO MOTAOTILICA B TYPMATITHE W TPHOGPE Jee-
Hoaryio oxpacky. BObIIe HINer0, KAKETOS, 1 He Ipo-
naono. Ho 70 se Tax. B oToM cryiae cRETORAA BOAHA
POSIBIIA TIHIIE YACTD HOBMX CBOMCTS.

O7it HOBbe CBOiCTEA IPKO POSBISIOTCS, €T YK
cpera sacTaBuTL HPOFiTH HePes BTOPOt TOUHO TaKOf e
pucrans Typuamuna (puc. 5.4.3, a), naparenssit
nepuouy. B OTON Cyae HpH OHHAKOBO KAPABIEHII
00X KPHCTATLIOR OTATE HINETO HHTEPECHOFO He IpOMC-
XOIT: HPOCTO CBETOBOI myt0x emme Gortee ocTABIRETES
5a cuer norxomemits 5o sTopom xprcrasie. Ho ecxu
BTOpOIl KpHCTAILT BpAIATS, OCTABASS MepBLLi HemOR-
sk (puc. 5.4.3, 6), 70 0GHADYRHTCS Y NBUTE b0
sinxenie ~ ramene cvera. Tlo Mepe ysexwsenis yria
MEAAY OCAMN WNTEHCHBHOCTE CROTA YMEHBIIAGTCS.
T Koraa ocit MepICHUIKY AL APYT APYTY, CBT 16 TpO-
xopur concent (puc. 54.3, 6). On uemnson morzomaeres
BTOpBIM KpHCTALION.

Jluxponason nazweaemen aenenie, comosusee
& pasaunnom noznowenu seuecmaox caema ¢ 3a-
aucunmocmu om e20 nonnpuayui.

Toanpowx npedemaaasem coboi naeuxy cunsno
Ouxpounnozo xpucmazna. Hanpusiep, noaspouzos uo-
IKeT CAVIKHTE TORIAR IACHKA U3 HeATYIOUAR WM e~
0(ana, B KOTOPYIO BKPAILIEHE OAHAKOBO OPHERTHPO-
sause KpucTaz T repanatiTa. Tepanaru — dsoaxo-
npenoanouee aeuecmao ¢ ouens cunbnuN Quxpous-
mom a ofnacmu eudumozo ceema. B unacruuie
repanariTa ToMHOf Beero B 0,1 MM NOTHOCTEIO HO-
FI0MAIOTES Bee OBAIKHORERIAIE YN BIAINOF 0BaACTIE
cnexcTpa. JIOCTORHCTEOM HOASPOIAOB ABTETCS TO, 4O
HX NOHO HATOTABAMBATS C IIOIGABIO HOBEPXHOCTIE
710 HECKOALIIIX KBAZPATHLIX ACTITMETPOT.
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10 cooli npeactanzer moxApuzAIIA cnera?
. Uen ormwaeres ecrecrnemiLi CBeT o NONAPHIOBANKOFO? Kax omuckmacTes: cre-
e, moxRpsALH cuoTa?

. Kax ocymeernaneres naGOAeHie HONAPHIALK croTa?

| Karoe swienme uassmaeres nuxpousson? Uro npeictanses coboil norspoi?

. Tovieuy SAmUTILAC CTeic1n, CACAANNLLE 12 HOAAPHIYIOLILX MATCPILLION, IDMCIOT AR
Hile IpeWMYIIeCTRA 0 CPABIENHIO Co CTei AN, KellCTRIIE KOTOPLIX JABCHT HPOCTO
or norxomens cvera?

Tpi npocxoTpe (unbnon B Gopsare 3D IPHTEIH HAZCBAIOT CHCNHATLLE 0K, Ko-

TOpe HOIOIOT «CACTATLY HIOTPACHHC OFLNHLM, OBLACHMTE NPUILAL PACOTH
AaunLx owkoB.

aSoparopuas pacora N: 4.
HaGmopemue wirepiepenu, nupariume u noTpusaI CreTa

Henw pabomus: usyumms xapaxzepusie ocobeunocts wimepdepentuns 1 Audpasim
acrs 1. HaGaonemne mirepdepemmn coer:
Heobxodumoe ofopydosanue: 1) cricu; 2) crupropica; 8) a TPOROIOKE B HPo-

6upice KOMONCK BATH, CHOMEHEL PACTROPOM XIOPIHAR RATPHS; 4) NPOROIOTHOE KOTb-

o ¢ pyuxofi; 5) craxan ¢ pacropo wuna; 6) TpyGKa crexA; ) MAGCTAMII

crexamumse - 2 mr.; 8) CD-mick.

Kpamxan meopun. Jl15 HABTIOACNS HATEPHCPEHIULI TPH MOHOXPOMATITIECKOM
“HOTYWEHIIN B FLAMS CHUPTOBKI BOCST KOMONCK BAT, CHOUEHHOFi PACTROPON XTODIHAR
‘natpus. TIpi oros Waas oKpamIBAETCS b A<CATSAT LBCT. ONYCKS IPOBOAOOE KOS
B PACTROD MELTA, NOAYHAIOT MELTBHYIO ILIGHICY, PACTOIRRAIOT c@ BepTUKATHHO 1 pacca-
TPHBAIOT A TeMHOM (bORE NP OCROIEINN eATHN ceToN cnmpTons. HabmogacTes
06pA30RAIC TEMHLIX  AEATHEX TOPHAORTATRAIX HOTIOC 1 HINCHEIHC X MINPHUHL 0
Mepe yembmen s TONIUII wACHICH.

B rex mecTax maewki, rAe paSHOCT XOFA KOTCpENTHLX ywei paBa SeTHONY

A
“mCaY mORYEOMN (1aMHA BOTNL PaBMa ), NAGTIORAOTCH CRETAME HOTOCEI, & TPIK

HEMETHOM WIHCTE NOTYRON ~ TEMHBIE NOTOCH.

TIpu ocBemenIn MIeHIH GebiM CBETOM BO3MIKACT OKPAIIMBANILE CBETIBX N0T0C.
C moMombIo cTexmAMEO/ TPYOKH Ha HOBEPXHOCTH MBLTLHOTO PACTBOPA BHAYBAIOT
HeGombmoit MTbHL nyaspy. TIPH OCREMHIN €T GelLIM CHETOM HAGAIOAGIOT 06-
pasosamue uperux muTepdepenumonLx Koten. Mo Mepe yMeHbeHIs TOAMIHL
IUICHIH KOALA, HA IYSHPLKE PACIINPASCE, TEPEMENIAIOTCS BIMS.
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MnTepdepennin HAGAIOAACTCA N TPH PACCMOTPEHIE KOHTAKTHON NOBCPXHOCTH
ABYX CHSATAIX ZPYT APYFOM CTEKSHHBIX IIACTHHOK.

3.3 HewAeaNLHOCTI IOPAMBE CONPHKACAIONIXCS HOBEPXHOCTeli MY IIaCTIi-
Kawu 06pAIIOTCS TOHUAFIING BOSAYINAC NPOCIOHKI, AAIONIMC APKIE PARYIKHLIE
KOTBIEOOPATIHELE MM GAMIHYTHE HENPABMILHON (OPMH HOTOCHE.

TIpu moMerern CHIL, CHRUMAIOMEH LIACTHHIH, PACHOTOCIHE 1 (POPMA NOT0C
MGMERSIOTCS KAK B OTPAACHHOM, TAK I B IPOXOLALEN CRETE.

Ocobentio marasuio AbterHe HHTEPHEPENIH OTPAKENHLX CBETORNX yueil Ha-
Gmopaeres mpi pacesorperui nosepxxocTs: CD-gucxa.

Tlopsaox paGors:

1. Bawmrure cnuproniy.

2. Brecire B IIAMS KOMOWEI RATH, CMOUEHHOH PACTRODOM XIOPHAA HATPHS.

3. OnmycruTe POBOZOUNOE KONBHO B PACTOP MELIA /IS HOAYHEHIS MBLILHOH

4. BapueyliTe HUTEDdEPEHINONRYIO KAPTHAY, HOAYICHHYIO HA ILICHKE NP OCHE-
IEHIH KEATLIM CRETOM CHUPTOBKIL.

5. OfmsicHuTE HOPAZOX UEPEAORANNS LBOTOR HA HTEpEPENIHONNOH KapTiHe
HpH OCBeNeNIN IIEHIH GenLM CBETON.

6. Buayiite ¢ nOMOUbIO CTeKTNNO/ TPYGKH HEGOMLINOH MIILEb HySHPL KA
HOBEPXHOCTH MLLTRHOFO PaCTROPA. OFLACHITE NPHTMHY TCPeMEIIEHHs HATED-
pepermonmIx Koten B3

7. OnumuTe METCpQPEHNUONNYIO KATHEY, HAGMIOAGEMYIO OT ABYX CAATEIX

8. Kax uamensiercs naG;i0jaeMas KapTHHa HPH YBeTHCHIIM CHTH, CHIMAOMme
naacTimicn Byecre?

9. Omumre unrepgepenmuonnyio Kapriy npu ocseueni CD-gucKa.

Wacrs IL Ha6monemue Andpasmun cuera.

Heo6x00umoe ofopydosaiue: 1) urrasrenmupicy:y; 2) 1aMia ¢ IO HITHO HaxaTa;
3) pasica KapTORHAS ¢ BLIPESOM, B KOTOPOM HATARYTA POROTIOKa AuAMETPON 0,1-0,8 Moy
4) xanposoRas TKaNE EPHOTO MBETA.

Kpamrxas meopus. luppaxius caera IpOSRIACTCS B HAPYUICHIE NPAMOTHHEH.
HOCTH PACTIPOCTPANEHILS CROTORELX JyWelt, OTHBARIS CBOTOM NPOMATCTRRI, B NPOILK-
Homemi cReTa B o6aACTI TeoMeTpIeCKof Tenn. IIpCTpARCTRCHIOE PACTpEACTCHIIE
METEHCHBHOCTH CBETA 33 HEOAHOPOAHOCTHIO CPEAN XaPAKTEPUSYET ANQPAKIHONEYIO
xaprumy.

B KatecTse HEOTHOPOAHOCTI CPEAM B PAGOTE HCHOTIYIOT Leth MENAY FyOKaM
wranrenuupKy. CKB0SS OTY Wielh CNOTPSIT HA BEPTHKATLIO PACTIOTONCHAYIO HITh
ropsmedt st TIpK 970M 10 0B CTOPONE HHTH NAPALICTLHO Cff RIANLL PAXYKHLIE
nonocss. TIpH YMCHEMICHHN MIUPHHb WeTH HOOCK PAIABMIAIOTCS, CTAHORSITES HIIpE
1 06paayIoT ACHO pagIIMLLe ceKTPAL. DT0T AeKT HABAIOARETCS 0COBERHD XOPOMID
P NIABHOM NOBOPOTE IITANICHIUPIYAA BOKPYF BPTHRATLHON OCH.
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Jpyryio amdparmsonyio Kapriny Habmoza0T Ha Tomoi mTH. Pawicy ¢ mTHO
PACROTaTaIoT A bore TOpAMCli AN MAPARACTLNO HITH HAKATA, YAAAS I TPI-
GmKan paNIy K TTAGY, TOTYUANOT AMGPAKIIONAYIO KAPTINIT, KOV CRETLS It Test-
e TOTOCH PACTIOAATAIOTCA M0 CTOPOAM NATIL, A B CEPEAIIE, B OGTICT ce reoNMGTPI-
wecroit Tem, nadmmoAaeTeR CheTIAR MOTOCA.

Ha xanponosoit Tiamt MostIo HabTOAAT ANbpAKIIONYID KapTiHy. B Kampo-
HOROfi TRAMN HMCETCA ABA BHICACHIAIY BIANNIO TEPUCRAICY TP NATPASACHIS,
Tonopaumman Ticams, BOKPYT 0ci, CMOTPAT CKBOSE TKAMS M WTH rOpMITE Tam,
ROBHBARCH HETOit AMDPAKIIONNOfi KAPTIIS B MG ABYX CKPEIEHHLX MOA TPANEIN
yraow qppasoI MoToE (WpAK ORI Kpect). B neRTpe KpecTa e Aud-
Ao MAKCHAYA GETOTO HBETA, A B KAAAOI TOTOCE — IO HECKOTLO TEOTOR.

Topsaox paGorsr:

1. Bapucyiite se AupPAKIHONNbIE KAPTHIIL, HAGTIOLAEMAE TPH PACCMOTPHII
(npu mmpiue mex 0,05 1 PACCTONHMI MEAGRY TYSKAMI A1A HaMepemiii
0,8 nan).

2. Ounmmre uaMeHeRIE XApAKTEPA HHTCPHEPOHIHONHO KADTHIL TPH IIARKOM
HOBOPOTE HITANTEHIUPIYAR BOKPYT BePTUKATEHOI OCH (PACCTOSNE MEHAY
ry6rans gun uswepennit 0,8 ).

3. Pamky ¢ HETLIO pacnoTOMHTe Ha (ote TOpSIeii TAMIN MAPALIETLO HHTH
naxana. TlepeMeItas pasiy OTHOCHTeTbNO r1asa, XoBefiTeck Tro, wToBH
B cepeitie, B 0BAACTH TCOMETPITCCKOf TEIH HATH, HABAIOAATACK CHOTAAS HO-
st0ca. BapucyiiTe AHPPAKIHONIYIO KAPTHILY, HAGTIOLAEMYIO 32 TOWKOI HITHIO.

4. TlocMoTpiTe cxBoak WepHYI KANPOHORYIO TKAHNE HA HITh TOPAIIeH MaMIHL
Tlogopatunas TKAHE BOKPYT 0cH, A0BeHTECh HeTKOM ANMPAKLHORHOR KapTUHLL
B BHje ABYX CKPEUISHHSIX TIOR MPSMBIM YRIOM AupPAKIuOMILX HOt0C. Ba-
pucyiire HaGmioxaewuit AuppaKHONNLIL Kpect, onumMTe ero.

“acrs 111 HaGmozene u wecieos
Llenv: naywnes caoficTan NOARPHIORANNOT CHOTA It IPHMEHHT X 1A IPAKTHKC.
Heobx0duoe ofopydosaiue: 1) HOAAPOS 3 ACHAKOKPHCTATIICCKIX OKPAKOD

Momasioro Tenedora; 2) opreteicto (tHeiica); 3) 06pAIC 3 POAPATHOFD CKOTIA

~Pas IO ToNIIIL; 4) MIKPOKPHCTATII HOBAPCNO CO Ha CTEKC, TOTYSEHISC

I MCHApeRI PACTROPA; 5) MIKPOKPHCTALIS CAXAPA A CTCKAC, HOTYICHNIE TPI

ucnapemmn pactaopa; 6) CTOMA CTeRIMALY mnCTIH; T) TPYSKA OT MEAMEHICKON

KanensumL.

e noaspuzam cneta.

Tlopsaox: paGorsr:

1. Toctankre nomspouAs Ha oiofi npsvofi. losopaunsas oA ua mrx, Aobelivecs

2. Mexcay mOTSPOMAAMI HOMECTHTe OOpAIeI o CKOTHEM PAAHSHON TOMIILL.
Tlosepuute 0Gpaseit BOKPYT 0CH, COBIAAAOIIEI ¢ HOTAPHIOBAIBIM AYIOM.
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3. Mencay noaspongans mowecrirre:
« wracmmKy wo oprevexia;
« pybry o1 Kameabmm.

4. Mexcay nonsponasm noxecrirre:
« crexcto ¢ kpucTaTnaN caxapa;
« crexao ¢ KpucTanIaNK NoBapeiOf comir.

5. TlocsoTpure Hepea oFHH MOARPOIX Ha OBTakA, GAKI HA MeSerH, GuuKi oT
croma crexox, Gamich ot oo

6. Tpoanammonpyiire nAGTOAACMHE ARTCHIS 1 CRENAT BLBOR.

7. Jlns ocMBICReRIS PeayNLTATOR PASOTH OTRCTSTE HA CACXVIOIIE HONPOCH.

Konpoasisie nompocs & aaGopatopuoit pasore N: 4

1. Koraa nposssercs: snemue Hiepdepeiutis, AudpaKIHi i HOTPRSAIIA coera?

2. Kax nonyuaercss nurepdepeniuonnas Kapruna ua nienie?

3. TIpn ocBemeHMi 6L CRETOM ILICHKH OBBACHITE NOABICNIE NECTOR HA RO
mukaomeit wHTephepenmONIOi KapTiHe.

4. OBmsciure npuHIII PABOTH TOTIPOAOS.

KPATKHE BBIBOJBI TJIABEI 5

+ Cropocms ceema ¢ spaseTes OXOH I OCHORHAIX MHPOBEX KOHCTAHT,
OHA m ONPEXENTCT MPEAGABHYIO CKOPOCT: NEPEAATH BIAMMORCHCTRUI
5 Baxyywe.

 Ioxasamens npenoMAenUA AeMOHCTPUPY®T, RO CKOTLKO PAI CKOPOCTS CBOTA
B BakyyMe Gobiie CKOPOCTH CBETA B BemeCTSe.

© Jucnepeueii caema uA3MBATCA SARHCHMOCTE HOKAJATENS MPETOMACHHS 0T
ATIHAL BOTHEL NPOXOARIIEro CRETA.

+ Humeppepenyueil caema nasiinaetos Anienue HATONEHIS ABYX I Goice
KOTOPOHTHAIX CEOTORLIX BOIH, B Peay;ILTATE KOTOPOTO HABMIOAGETCA YOO e
HL1I 0CAB6CHIE esy ALTPYIOIUIX CHOTORKLX KO7IEOAMIIE B PASTHTNELX TOTKAX
mpOCTpANCTEA, T.e. BOIMNKACT MHTEPHEPEHINONKAS KAPTHHA.

© Humeppepenyus o mourux naenxax - 50 SBIEHIe, BOIHUKANOICE B Pe-
ayLTaTe HETEPGEDEHINLI CROTA, OTPAEHHOTO OT NePeAHelt 1 3axieik TPAMMI

© Augparyueii caema nasuacTes ABICHIE OUBANIS IVNAMI CROTA KOHTYPA
HETPOSPANNLIX Te, B PEGYLTATE SETO CHETORSIE AV IPORHKAIOT B OGAACTE
reonerpieckofi e,
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© Augparyuonnoii pewemroil uassmaetes onTieckiii npubop, mpeAcTas-
Asiompil Co00/l HEPHOMECKYIO CTPYKTYPY 3 GOIBIIONO WHCIA PEryIspHO
PACHONOEHHLLX IPOIPANHELX 1 HONPOIPAUREIX HICMEHTOR ILIH PAIACTCHHAIX
npomesyTion.

 Hepuodom dugpaxyuonnoii pewemu (unu nocmoannoil peuemu) snaser-
5 0ujas MIHpHIA IPOSPASHLLX I HENPOSPATHEIX TIEMENTOB (IPONERYTKOB):
d = a+b. Ona pasraraer Gexstil CBOT B CHEKTP, 1 C e TOMOIILIO MOKHO
OmpexemITS ATy CBETOBO BOMIB, HCXOS 3 YCAOBILS TIABHOTO MAKCHMY-
a: dsin ¢ = kh.

 Honspusayuei caema HaasBacTCH XapAKTEPHCTHKA CRETOBOTO MOTYMEHI,
OHCHBAIONIAN HOMEPEIYI0 HEIKBUBATCRTHOCTS, PAVIHSIbIX €10 HATpaBewitik
B ILI0CKOCTH, TIepeH MKy IAPHOi CBETOBONMY AY4Y.
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Mapa 6

/|

FEOMETPMQECKAZFF“
ONTUKA -
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IABA 6. TEOMETPUHECKAR ONTHKA

LIEAV MPOTPAMMEI B T/IABE:
OBLACHAMS 3KOH OMPaXEHUS CaEMa C NOMOUYbI0 NPUHYUNG TolizeHCa;

cmpoumt x0d nyueli & chepuseckux sepkanax u npumensme opmynsi cepue-
K020 3epKana npu peusenuu 3a9a4;

5] 06uacksm 3aKoH npenomenus csema c nomouybo npuKYUNa lKoiieeHca;

oBbACHAMS Npeunyu{ecmaa onmosonoKoHHoll mexHon02uU Npu nepedave caemo-
bix cuznanos;

KCnepuMeHmansHo onpedensme noKasamens nNpenOMAEHUS CMeKAa u npedna-
2ams nymu ynyuuienus noCMaHo8Ku IKcnepuMeHmMa;

cmpoumt x0 nyei s cucmene nuk3;

npumensme Gopmyny moHKoli k3L, 06pasosanHoli deyma chepuseckumu no-
‘sepxHocmamu pasHozo paduyca, npu peuienuu 3ada

cmpoume u o6bAcHAm. x0d nyweil & nyne, meeckone, muxpockone.

MUHAMYM HUIUHECKIX TEPMUHOR B FNABE HA TPEX S3LIKAX

Kasaxckmii pycckuit anrnuicknit
XapLIKTHIH Warbiny 3aHe! | 3aKOH OTPaXeHWs caeTa law of reflection
KasbiK aiiHa nnockoe sepkanc plane mirror
cepansik aiina cdepuueckoe sepkanc spherical mirror
CoIsBIKTBIK yAKeliTy nuHeliHOe yBennueHme linear magnification
sakon
KAPLIKTIH ChiHY 3aHbt law of refraction
npenomnenus caera
cansicTuipmansi coiy otHoCTenbHI 2
e relative refractive index
Kepcerkiui nokasatens npenowneus

nonoe myTpenee
TonbiK iuki warsiny MP“ZHL total internal reflection
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onTUKansIK TanubIK ontuueckoe B00KHO optical fiber

nunsa numza lens
XyKa iz ToHKas AuH3a thin lens
e
o e onTuueckas cuna nuH3L lens power
ontukansiK acnan onTuueckwii npuGop optical instruments
SypLiTLIK yAKeliTy yrmosoe ysenmuenme angular magnification
nyna nyna magnifying glass
reneckon Teneckon telescope
mkpockon MwKpockon microscope

B smoil 2nase paccmampusaromes credyroujue Gususeckue mepmun, 06asament-
Hble Q719 YCBOEHUA CORNGCHO YHeBHbIM UEMIAM: «3GKOH OMPAXEHUA CBeman, «NAOCKOE
3€pKan0», «CbepuUUECKoe 3ePKaN0n, <NUHEIIHOE yBenUUEHEr, <3GKOH NPeNOMeHUS cae-
Ma», «OmHOCUMensHsli NOKASAMeNt NPeNOMACHUSY, «NONHOE GHYmpeHHee ompaxe-
HUiE, «ONMUHECKOE B0N0KHO», «/IUH3A», «IMOHKAA AIUH3A, «ONMUNECKAS CUAG AUN3bIY,
«onmuecKull npUBOp», «y2N080€ yBenUUEHUE, «yNa», «MENecKon, «MUKpOCKon.

1. Cornacio npunmuny Trofirerca, xaxdas mowsa cpeds, Jo xomopod dowao
@0aMYUjeNIE, CANG CMANOGUMCA UCMONUKOM GMOPUNHLLE GO, CHEROBATCILHO,
9HAs NONOKeEIIe BOMHOBO HOBEPXIOCTI ((PPONTA BOTNL) B MOMEHT BPEMCHII £, MOKIO

HafiTH ee MOTOKEHHE B CACAYIONIE MOMOHT BpEMEHII ¢ + Al PACCMATPURAS KANAYID
Tousty (ponTa Kak HeTOWHHK BropuLX 5O, TIOBEPXHOCTS, KACATETLIAN KO BCEN
BTOpHYNMM BoMHaM, Kal 6LLT0 HOKA%ANO B rAABe 3, MpeXCTABIACT coBOf GOIHOGYN
nogepxHocmy, B creAYIOmILi MOMEHT BpeMeRIL, DTOT IPHEIIN B PARNOH Mepe TPHTofeH
TS OMCANIS PACHPOCTpANCHIS BOMH M0G0 HPHPOZM: MEXAHIECKIX, CEETOBHX
1 7., Tiofirenc ChopMyIMPOBA X0 HEPBORANATLHO HMEHHO /LIS CBETOBLX BOH.

C noMompi0 mpmmia Toiirerica MOXHO BHBECTH SAKOH, KOTOPOMY HOAMMHSIOTCS
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cxopocti. Hurencunrocts wanysentofi ponmst e Gorbime, en Gonbme yerxopeme,
PRSI ————

BoSHMKIHOBEIME 1 CANOCTOSTETLHOE PACTPOCTPANCHTE 91EKTPOMATHATHOM BOTHH
RGO MO0 TPEACTABNTS Cebe CreAyIOuM o6pasos:. TIpi xBMwRerni sapKemHolt
ACTHIM ¢ MOCTOMNIOf CIOPOCTLIO COIIAMMBIE €10 IIEKTPHIECKOE i MATHTHOE TONS
noRo6mo pasnenaomenyes maciipy conpononaioT sactimy. Tipn yexopemm wacTi-
It OBMApYCHBACTCS MPHCYINAS STCKTPOMATHHTIOMY OO MHEPTHOCTS, BCTEACTBHE
HEro MOMe ¢OTPHBAETCAS OT YACTHM N HASHIACT CAMOCTONTETbHOE CYiECTROBANHE
B hopate oaexTpOMATIRTHLIX DO,

DOprIIR DEKTPOMATNTHOFO HOX, NCPONOCHNAN BOTHO, MOWICTCH HEPHOLI-
wecin n mpocTpancTae ¢ mamenemmen sextopon £ m B. Berymas somma mecer ¢ coboit
OHEPFInO, MEPEMEMAIOIIYIOCS CO CKOPOCTSIO ¢ BAOS HANPABACHIS PACHPOCTPAREHHS

3. Oxenepumentamsmoe obmapymemne sxexTpomarmurbix pomm. [lx. Marcaenn
61 ryGoxo ybexaen b peabmoCTIH dnCKTPOMATHITHEL BONH. OANAKO O HE 0K
0 wx oKCnepHMeRTATLHOTO obHapyKemt. JIHIIS Tepes § KCT HMOCTE ETO CHEPT K-
TPOMAFHUTHbC BOAE GHLTI DKCHepHMenTaTbRO noxyerst T Tepiex.

113 IKEnepURENMaabHO20 OOHAPYXEHUS 7CKMPONAIHUMHHE GOH HEOGX0TUNO
cosdam aaexmponaznummnie KoxeGanus docmamouno 6wcoKoi nacmom.

Hventio mpu 9Tom yesomin RanpsTAcenROCTS dTEKTpIICCKORo NOAA £ 1 mmayKmns
sarmmTHoro noxs B Gyayr emaThon Giorpo.

KoeGamts BLICOKO HACTOTH, MATHTETLIO MPEBHMAIOMeH HaCTOTY MpOMMILICH-
1070 Toxa (50 T1), MOXHO HOTYWHTS ¢ HOMOLILIO K0A€0AMEABHOZ0 KONMYPA, SACTOTA
KomeSammii KoToporo ompexenseTes MO hopNyIE:

.1

Opaxo GombImas ACTOTA DACKTPOMATHHTHAX KoAeOamiii eme He rapaTi-
PYET MHTCHCHBHOTO M3YHENMS DICKTPOMATHHTHMX BOAH. B OGMUHOM aKp-
Mo Kowmype MONTH BCe MATHNTHOE MOe COCPEAOTONCHO BHYTPH KATYIIKI,
a saexTpIeCKoe ~ BHYTPH KoWAeHCaTOPa. BATH OT KOTYPA JMEKTPOMATHITHORO O
npaxirseci ner. Taxoil KONTYP 04ens ¢1a00 HITYTACT DICKTPOMATHITHbE BOTHEL.
HTeHCHBRYIO 27EKTPOMATHATHYIO BOTHY MOXYNACT TAK HASMBAMEL OmKpHmb
Konebamensnwil xonmyp.

B 1887 roay ans noxysenus anexrpomarnuTisix pox I. Tepu nposemoncrpuposas
npoctoe yerpoiierso, sociexcTsN Hassantoe suGpamopo Iepya. o yerpoiicrso
npecTaBaseT coBoii omKpsim bl KOACOAMETHH YL KOHMYP.

Jlus posGyaenus KoneGanmuit B Taxom Kourype 50 Bpenena Tepua nocTynami
caeayionune 06paso. TIPOBOA Paspesamst HOCEPEAINE TaK, WTOOH OCTATCH HEGOTH-
woii Bosaymmbi mpoMesyTOK, HasmbaeMuii uckpossL. OGe wacTH mpoBOAMIKA






OEBPS/image/543.jpg
RO P OTPACHII OT FPANIIG pad- B, P
sena amyx cpex.
2. Paceorpine orpaseniie naockofi
Boana naswsaemen nocxoi, ecau g
nosepxnocmu paswoii passt (sonnose
nosepxuocmu) npedemasaniom coboii
Ha puc. 6.1.1 MN - orpasxatomas no-
nepxnocs, npmie A,A 1 B,B - xsa nyua
nazatomeit mrockof pommst (o napar-
aeaum apye Apyry). Iaocioers AC -
Boamoan momepxmocTh orofi moamu.  Puc. 6.1.1. Otpakene aytelt ma rpame
Vron o ey nagaonune ayson AA amyx cpea
 nepnemmcy1ApO K€ OTPANAIOMEH: HO-
sepxiocTi B Towke nazemis 1ya A na-
uBAI0T Y220 nadenus. VT0T 1 MEKAY OTPAKCHHEIN TYIONM AA, 1 HEPHCHAMICYTTPON
K OTpaBAIOIei IOBCPXIHOCTI B ToUKE OTpARCHIS 1Y'ia A HAIHBAIOT YAOX OMPANCENLS.
BOTHOBYIO ORGP HOCTS OTPAKCHHOH BOTHL MOAHO HOTYNHTE, CCTI OPOBECTIE
OrHGAIOIIYIO BTOPHNHLX BoN, HEHTPH KOTOPSX ACKAT N TPANMNE PAIKSTA CPEA.
Pasmrumse yuacrion ponmosoit monepxmocTi AC AOCTHTAIOR OTPANAIOMEH TPANMIEL
e oanospeneno. Bosbyaaemue KoneSamui b TouKe A naneres pambime, sex 5 To%ce B,

cB
1 mpenwn Af ==~ (pae v~ excopoers momm). B soMen, Koraa noma gocTrer o B

W B ovofi ToKe HANHeTCR BOIGYACCHHE KoneSamuil, DTODHTNAS BOTHA ¢ HOTPOM
5 Toue A yie yAer mpeAcTanaaTL coboii noayedepy pasuyeo r = AD ~ vAt = CB.
Pazuych noaycdep BTOPINLLX BOTI OT HCTOTHNIOR, PACHOTOHEIIEX MEHAY TOTKA-
s A B, nocteneno yuensmaioTes: Tax, kax nokasano ua puc. 6.1.1. Orubaomei
‘TopiLX BoTH ABARCTCR Mr0CKoCTS DB, KACATENbNAS K CEPIICCIIIN TORCPXHOCTSM.
Ona mpecTanIzeT COBOIt ROTHOBYIO TOBEPXIOCTS OTPAKOIOIH RO, OTPAKEHNHE
ayu AA, n BB, neprenguicy spist sonosoi mosepxioct DB. Yr01 1 MeAY nep-
e AIcy TAPON ik OTPAKAIOMES HOBEPXHOCTI H OTPAKEHILM AVION HAIHDAIOT YTION
orpamenns. Tax xax AD — CB u tpeyromsmm ADB u ACB - mpsstoyronbibie,
70 ZDBA ~ ZCAB. Ho a ~ ZCAB 1 y ~ ZDBA Kas Yrasl ¢ mepueAMIcySpisit
croponasn pass:

©.1)

MCX0R% 13 BNEHSIONEHHOTO, SAKON OTPAZENIS CBOTA MOKHO C(OPMYIUPO-
Bath crenyionun: 06pason: nadEIOWUR AYY, Ay OMpaeNNB U NepPnenIUKYALP,
socemanosaennmil 6 mowke nadenis, exam 6 0dnol nAOCKoCML; NP IMON Y201
ompascenun pasen y2ay nadenus.

‘Ecai o6pariTs HANpAReNIe PACTPOCTPAHCHI CROTORLIX Ayteil, T0 oTpa eI
Ziys craser nazaou, a HaRAOME ~ OTpaeniLM. OGPAMU NOCS X0DA CEEMOBHT
Ayveii - ux sazenoe caoicmao.
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‘sapsias 10 BLCOKOf pastocTH HoTenmanos. Kora pasuocTs notemiuazon (r.e. ua-
npsenite U = ¢, ~ §,) NPeRHINATA HEKOTOPOE NPEACTLIOS IHAUSHILE, TPOCKAKNEATA
ncxpa (puc. 4.1.4), Hemh 3AMMKATACH I B OTKPEITOM KOTYPe BOGHIKATH KOACOANMS.

'KoeGaiitst B OTKPITOM KOTYPE SaTYXAIOT 10 4BYM IPINHINAL BO-TIePbIX, BCTEA-
CTBMe HATWWMS Y KOHTYPA GKTUBHOTO CONPOTHBACHIHS, BO-BTOPHX, H3-32 TOTO, 4TO
BHGPATOp HATYNAET INCKTPOMATHITHbE BTN W Tepser npu HToM oueprumo. Tocie
T0r0 KAK KO7EGANIS NPEKPATATCS, 05a IPOBOTHIKA BHOBS SAPIAAIOTCH OT HCTOWHIIKA
0 HACTYReHI TPOGO HEIKPOBOTO IPOMEAYTIA, I BCE NOBTOPSETCS CHANATA.

B macTOsmee BpeMS /N NOYYCHHS HESATYXAIOUMX KoTeGamiii B OTKPHTOM
KOTEGATENLHOM KONTYPE €FO CBASMBAIOT MHAYKTHBHO ¢ KOTCOATENLHMIN KONTYPOM
reHEPATOpA HA TPANINCTOPE LI ¢ TEHEPATOPAMII APYTUX THIOR.

=TT

Puc. 4.1.4. Hexponoit npowexyrox.
Bibpatopa Puc. 4.1.5. KoneSaue (expa) » peaonatope

DeKTpOMAFHNTHME BONL perucTpHpoRaich [epIEM ¢ TOMOILIO NPHEMHOrO
auBpatopa (peaouatopa), peacTaBIIONEro coboik Taoe e yorpoiicrao (puc. 4.1.5),
KaK u usnysaomi suGpatop. TIo7 AEfiCTBIEM MEPEMERHOTO HIEKTPIIECKOTO MO
SAEKTPOMATHUTHOI BOANL B IPHEMHOM BHOPATOpE BOSGYKAAIOTES KOTEGANI TOKA.
Ecan cofCTRHAR WACTOTA NHEMNOTO BHODATODA COBNAAGT © HACTOTOfi H7IEKTPO-
MarmuTHOM BOANM, HAGTOAAETCS pesonanc. KOTeOANI B Pe3ORATOPE NPOHCXOAIT
¢ GombInoit AMITHTYZOi P PACTOZOAENII €r0 NAPAIETLIO HITYIAIOMIENY BHOPATOPY.
Tepi oBuApY LT OTH KOTEGANIS, HABAIOAAN HCKOPICH B OUEIh MATCHLKOM TPOMEYTKE
MECIY HPOBOHUKAMN HPHENIOTO BHOPATOP.

Tepu e TOIBKO NOTYWILT SICKTPOMATHUTHEE BOTHEL, HO i OGHAPYHIL, ¥TO OHM
BEAYT ce0a MOAOGHO APYTHM BHAGM BOMN. B GaCTHOCTH, 0N HAGOZAT OTpINEHIE
CKTPOMATHHTHELX BOH OT METALTIUECKONO THCTA 1 cx0eHie o, IIpu cxosemiti
BOANM, WAImell 0T BHOPATOPA, ¢ BOMHOI, OTPAKCHHON OT METALIHUECKOTO AHCTA,
00pASYIOTCS MAKCHMYMEI 1 MMHHMYME KoTeCamui. Tlepeneias pesonarop, MoAHO
HAITH TO0KEHIS MAKCHMYMOB B ONEATHTS /UTHIY BOTHE.

B omurax Tepua ATHHA BOTHS COCTABISIA HECKOTLKO ACCATOB CAHTHNETPOS.
BAuuCAHD COCTROHNYIO HACTOTY dIEKTPOMATHNTHNX KoneGamii BuGpaTopa, Tepi
CMOT OUPEACTITE CKOPOCTS PACTPOCTPANCHIS 51CKTPOMATINTHO BOTHAI 110 (hoparyie
b = Jv. Ona OKAgATACk NPUOTILKCNIO PABNOI CKOPOCTI CBOTA:

¢ = 300 000 xst/e.

Omursx Tepua Grectsime noxrsepAman npesciasanis Mascsena.
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Kakan otna uaskactes miockoll?

KAk OUDEACIIOTCR YIVIL NAKOHIS  OTPASONHS CHOTOBLLX yel?

. B KakoM CIyNae IPOHCXORT AMICHME OTpWNCHIS Cuera? UTo SBIHCTCH BANCHAD
cBolicrnox caeronsix ayuei?

4. Kax Qopuyaupyercs: sakom orpaeuis coera?

1. Bepcana Guan namecTin © ApestocTi. CHAYATA X ACTATN N METAATAL GPOH-
as, e, cepeGpa. TIowKe NOABTICE CTEKAANH GEPKATA, KOTOPHE HOKPHBATICH
 0BpaTIOlt CTOpOIL 00RO, BEPIAT0 AMALIOCK TPEAMETON POCKOLH 1 HOOfi cTOm0
neoe cocrommte. B XIX netce depKaia CTait NPONIBOZITE © HCTOTLIOBAMIIES COPEGP.
Dra TEXHONONI NPAKTINECIKH 663 HIMEHCNIE COXPANILIACH 20 HALIEX ANeii, BepKao
pEACTABIACT oGOl CTEIAAMAYIO IIACTINY, HOKPHTYIO C OXHOI CTOPOIL CepepARLIN
amuzemtes. OO NPEANAIMAUCHO 1A OTPANCHIA CueTa. PACCMATPHAIOT AR e0-
MeTpiruecicue (oML Sepa: na0CKoe 1 ceputectoe.

Tlociin eprazo naswacemca z1aIKQA M0GEPXNOCMIY, MPU OMpANCENUL oM.
Komopoii napanensuwii nyoK ocmaemen napazesUN.

“eprazo TaoSpancenne npeastera, aanacsoe
naockime aeprazon, dopampyeres 31
\\\{\% cuer ayell, oTpAsKCHNLX o7 SepKaTh-
‘ orpaemax ayeii, a mx «npogome-
amexs » saseprase (puc. 6.2.1).
Bexeacrnite aoma orpaieni
d aoSpaswene n naockon sepicate
Puc. 6.2.1. Taocxoe sepxazo opampyerca sa naocKoCTsI0 epKaTa
A TOM e PACCTOANINI OT 3PICATa f, HA KAKOM HAXOANTCA TPEAMET ICPCA JePKAION d:

b bl g Lo
/] i s Smtbemctse mpeaersa
T Famaey esotpamonnat pasos puaepy comors spomore O By Bt mpaeere

Tpeae
wstparene

obpaayerc nepeceueimen e canix
pacionaracTe CuMMOTpuTIO OTIO-
€HTeALHO 3ePKATLHON NOBEPXHOCTIL.

KAETCH, WTO AYWH HCXOANT H3 TOYKH 52 S€PKATON.
2. OrpaaioNie NOBEPXHOCTIN e O6AIATELHO OTAHE GuTh wiockus, Maoruy-
Thie GePKATA HALE BCETO BMBAIOT CIEPULCCKIML.
CipeputiecKIn GePIKATOM HAIWEAIOM 3EPKAND, OMPAIAIOUAR NOGEPXHOCTD KO-
mopozo useem eud cezmenma cdepu.
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4. TLaotioeTs nOTOKA D1CKTPOMATHNTHOTO HaYTemIs. HaTyHeHNbE S7CKTDO-
MATHUTHLIE BONHEL HECYT C COGOIi Jmeprio. DiepreTiiecKie XapaxTepUCTHIR
MATYERIA HIPAIOT BAANYIO POTE, TAK KAK ONPEAGITIOT BOIACHCTRIE HOTOURMKOR
moysenius a ero npuenmini. Mo HOSHAKOMUMCS ¢ IIOTHOCTHIO HOTOKA HOTY'e-
HiLs, KOTOpAs ABATETCS OZHOM K3 TIABHAX XAPAKTEPHCTH HOTYEHIS.

PaccaoTpIN HOBEPXHOCTS MIOWAANIO S, Hepes KOTOPYIO HACKTPOMATHATHEE
o mepenocsr aneprino. Ha puc. 4.1.6 wso0panena Taxas miomanKa; npavsie
T YKASHBAIOT HAIPABIEIIe PACTIPOCTPAEIILS DEKTPOMATHHTHAX 5O, Jmit
AYUU ~ AUNUL, nepReNBUKYARPHBLE NOGEPXNOCAN, GO GCCX MOUKAX KOMOPHX
KoneGanus npoucxodam & odunarxoasx pazax. Taxue nOGEPXIOCMU HATHAAIOMER
BOAOBLIMI NOBEpXHOCTINIL.

IlnoTiocTsI0 MOTORA TeKTPOMATIITHORO HATY e | 1aTbaaIOM OMNOUENLE
nexmponaznumnoii anepeuu AW, npoxodauei 2a apemn At wepes nepnendu-
KYARPRYIO AYuaN nosepxnocmy NAOWAdbI0 S, K NpouIGedenuIo nroWady S na
apens AL:

aw

e “2)

cat

Puc. 4.1.6. Tlorox: naayueiun Pue. 4.1.7. Bomuosolt wumiap

Daxiricoxn 970 MOMHOCTS TCKTPOMAFNHTOTO HOTYEHIS (HEPFIS B CAIILY
Bpesenn), mpoxoAIAs sepes emumIy HIOmazK HosepxiocTs, [LioTHOCTS HOTOKD
nanysemis o U supascaor & aammax na xeadpamustic xemp (Bm /). Wtorga
oY BeIIHIY HASHBAIOT UKMeNCUGHOCTBIO GOTNY.

Butpasinse  4epea BAOTHOCTS SACKTPOMAFHHTHOR SHEPFII 10 I CKOPOCTS @ pac-
npocTpamemus c. BuiGepes HOBEPXHOCTS LIOWAXLI S, METENAMICY APHYIO nyaN,
1 OCTpOWM A Hefs KAy KB OCHOBAIN WAIAP ¢ 0SpasyIOmei ¢AL (pue. 4.1.7). OFens
wamApa AV = ScAt. Dueprus AW DIEKTPOMATHNTHOO HoASR BHYTPH WEAMIAPA
pabia npoRBeAeHIO MAOTIOCTI w orepFI b Hex 1A oFbes: AW ~ we A(S. Bes ora
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(CipeptecKos SepIKaTO MOAET GLITE Gy W G0TMYMM — B SABHCINOCTI
7 Toro, KAKAS CTOpOWA CeTNENTA COCPH  BMTVKTAR HTT BOTEYTaS ~ ARTCTCR 07-
paaoneir. ILEHTp COOTRETCTRYIOMel CSPITTIECKONY SEPIKATY CHCPI HATIBIETCH €r0
nerzpon, w onmuwnecru yenmpon (0); cepema cervena - noniocon seprana (P
pmscas OP (puc. 6.2.2), MPOXOAIAS MEpe HeRTp  ToTIOC, ~ 27aanoi onmueckoid
o5k seprana. ApYTE WpANC, BPOROMILIE TSP LOUTD SOPA I TOUK, O
Y0 07 MOTIOCA, HAYWBAIOTOR €T MOGOHHLIL ORMUNECKUNU OANL.

oxyenos paceTomIIe ¥ CEPIFECKOT0 SEpIATA PABIO TOTOBIITE PARIYCA KDL

R

. npites mpuuaTo: y RoruyToro aepiaa F > 0, y sumykaoro F < 0.

HaoBpacenite xaxoro-mnbo npeawera AB B ciepiecKon depKATe MOKIO No-
crpouts ¢ noMombI0 caeAyiomx et (puc. 6.2.2):
 ays AOC, mpoxopsnyii wepes onTiseciuii ueNTp Sepaa; OTPANERILL AT
COA uger o oit e npsvo
.2y AFD, nayuuii wepea (orye aepiana; oxpancemsait 1yt DA’ ujer napaznensiio

Puc. 6.2.2. lysu, onpeacisuomie w0GpakeIe POINOTA B CHOPHICCKOM JepKITC

« ays AE, napannemsmuii raanmofi onTisecxoit ocu; otparenmsiii nys EFA’ mpo-
xonuT Hepe doxyc aeprana.
3. Tlonomenye MAOBPA7KENIS 1 €ro PATMEP NOKHO ONPEACTNTS € NOMOMBIO
Bopuyan cpepusecrozo seprana: S +1 -1 6.2)
opay; pu: prase: Sg=2 .

ae d - pacezosme oT mpeRMeTa A0 Sepiana; [ - PaCCTOME OT JEPKATA 4O H305PA-
conns. Benumiunt d st { MOAUHISIOTCS ONPOACTCNOMY TPABILTY SHAKOD
@>0m[>0 - ann achicTuTensusx TpeAMETOD 1 HIOOPWHCIHI,
@< 0uf<0- A1 MumMmx MpEANCTOR N HAOBpAKEHILE.
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meprist sa pexst At mpoiizet wepes npasoe ocosane mmnpa. Tosrouy s (4.2)

noxyuaex:
weatS

Sar

= we, (4.3)

M. NAOMNOCY NOMOKA U3RYUENUA PAGHA RPOUIGEDENIID MAOMHOCTIL ACKMPO-
Maznumnoil snepeuu na ckopocms ee pacnpocmpanenus.

5. Hailzen 5aBieuocTs WIOTHOCTS MOTOKA HATYICHIL OT PACCTOSIL 10 He-
ostma. L5 DTOTO BOCTIOTLIYENES HOWATHEN MONCUHH UCMIOXHUK.

FloToummsc momyenIs: CUTACTES TOIOTHBIN, CCAI €FO PAIHEPS NHOTO NEHbIIC
paceross, wa KoTopox omemmACTES oro Aciicraite. Kpose Toro, npeAnotaracTes,
WTO TaKOH HCTOUIK TIOCHAGET DAEKTPOMATHHTIME BOTIHS IO BCCM HANPABIEHISN
¢ onmuaxonoit mTenciaiOCTsI0. Toueunbil UCMOUNUK — TAKAR e HACLTIIAIA
PEATLILIX HCTONNIIOB, KaK 1 APYFIC NORCAH, HPUIATSC b (PHOMKE: MaTepHATHAT
oura, ngcarbILi a3 1 7.1,

Bveomt manyuaror cver, .¢. onexrpowarmuTHse Bonst, Tax Kax paccrosst
20 3537 B OFpONIOC WHEO Pa3 IPEDHIIIAIOT 1X PAINCPS, TO HMEHIO IDEIS HPOX-
CTaBAIOT COGOE AYYINYIO NOZE: TOUENHAIX HCTONHIKOB.

BuEpIHA TONCUHOTO HCTOMMEKA, KOTOPYIO HecyT ¢ cofofi SACKTpOMATHTHLE
RO, ¢ TeUCIIEM BPeMeHI PACHPEXCAAOTCS 0 Bee GOALIICH i GoTbIICH HOBEPX-
soeTi. Tlo0ToMY IHEPTILS, MEPCHOCHMAS HepEd CAUIIYIO MAOWAAKY 32 CAMIILY
BpeMeuH, T.c. WIOTHOCTS HOTOKA HATYHEMILS, YMCHDIMACTCS 1O MEPe YAQACHILE OT

BUACHITS SABHCHNOCTS ILIOTHOCTIE TOTOK HOTYSCHIS 0T PACCTORHIS K0 He-
TOUNIA NOHO, HOMCCTIE ToMCNHLIE HCTONHITK B ReNTp cepit pagirycon R.

Tnomans nosepxuocTst cpepst § = xR, Bern cumTars, wro Herowmmi 1o nees
nanpanaemun 3a spexst At moryuaer oneprimo AW, To

W _aw 1
P re

IL10THOCTS MOTOKA NATYHEMILS 0T TONCTHOTO HCTONIIKA YGUBACT OGPATHO TPO-
nopumomazLIO KBAPATY PacCTORMNS A0 MCTOUINIA.

6. BanncwmoeTs m0THOCTH MOTOKA WATYTEMIA 07 NACTOTSL, TIaTYEHIE HACKTDO-
MATHITHIX BOTH NPOMCXOANT NI VCKOPOHHON ABMACHIH GADSKCHIEX MACTI,
HARpAeIIOCTS SICKTPHNCCKOTO 0TS f MAFITHAS MHAYKINA SACKTPOMAFHTHON
BoANS HPONOPIHONATLS YOKOPeNIIO 4 MTYHaIMUL wacTiN. YeKopemie mpH
FAPMOMIECIIIX KOTEGANHSX NPONOPIHONATLHO KBaAPaTY wacTors. Tloarony ma-
HPAKEHHOCTS DICKTPINECKOTD 0T I MATHNTHAS NEAVKIULA TPOTOPIHONATLHE
xmazpary wacrom:

E-a-~of Boa~ot .5)
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Jnn caysan, msoGpamennoro ma puc. 6.2.2, meeex: F > 0 (seprano sormyroe),
d = 8F > 0 (reficrmmmensmiit mpenwer). Tlo doparyre cepirieckoro aeprata no7y-

3
waes: f = F > 0. Creosatensino, naobpasemte deiicmaume.toroe. Eot 611 na wecre

BOTHYTOTO 2ePKATA CTORLTO BINYKIOE GEPKATO € TEM e O MOZYMIO (OKYCHEIM pac-
crosmes, MmOy Gt cleAyIOmE pesybTaT:

F < 0 - maoSpamenue snusoe.

Muneiinoe yaenunenue chepisicckoro acprana T onpedeasemes Kax omuouenue
auneisnz pasnepos usobparenus H u npedxema h. Bexwnume H yA0biio npumcsmars
onpeae el aHaK B BABHCHNOCTIE OT OO, SBARCTCS MAOGPasKCHie Mpsbine (H > 0)
s nepenepuyrsine (H = 0). Benunia h aceraa cuuraeres nonoresoi. Ilpu taxox
ompeaeen MMEINIOR YReTIEHHE CHEPITIECKOTD AEPKATA BHPANACTCS (OPMYIOF,
KOTOPYIO MOZKHO HOTYWINTL 13 HOOGHS ABYX NPANOYTOTLILX TpEyTOTbIIKon (ABP
w A'BP) ¢ coormercrayiomusun xaverass H 1 [; b n d wa puc. 6.2

ot
nod

Bagauit co cEPHUECKNAI JOPKATANI B LEON PAIACATIOTH Ha AR OFPOMHEX
xmacea: sadauu na nocmpoenue 1 3adauu KA GOPNYY ANA CHEPHIECKOTD IePKATA.

©.3)

Jonoanumensiwii xamepuax

«VaeH0» 30PKATO ~ 70 HEOBLHEI MEAUANOCHTEIE, KOTOPLi IPOANAINANCH
A5 0760pA 1 ACMORCTPAIUII PEKAAME HA HereRYIo ayAuTopmo. Kax Torio
MPHGIKATCS HeN0RCK, GEPKATO OAUBACT H NOKAILEACT BILZEO, KOTOPOE HO-
TeHIIATERO MOZET GANNTEDECOBATH NOAOMIEAMIETO TenoBeka. B 1YA0-3ePKATO BMOH-
THPOBAMA CHEINATLAS CHETEMA, KOTOPAS PACTIOSHACT 1t 00PABATHBACT H3OOPAKCHHE.
Oua ompexeAAeT BOGPACT, N0, IMORHONATLHLLL HACTPOIt IPHTENR I ACHORCTPHPYT
na sxpane moAXoRMIL BUACOPOAUK.

e ]

1. Kasoe sepkao uaasmaeres maoexin? Ka I0CTpou u306paskeiiile TOUeNHORO He-
T0uIKA cBera B fIOCKON sepiate?

2. Tpu rouk, pacnonowenLe Ha OAHON IPANOH, OTPIKAIOTCH B IAOCKON JEPKAA
ByAVT M HIOGPIKEHIL STX TOUCK PACTOTATATLS HA OAON IPAMOI?

3. Kakoe aepiato nasacres cepuseciinn? C NOMOIIMIO KAKHX AyHell CACYT 10~
‘CTpouTI, HIOGpANeHIe B Cepieckou JopKate?

4. Kak onpesenseres nooskente H30GPAKONILS I X0 PAIMED B COPIIECKOM J0pKATE?
Kax onpeseseres muielinoe ybenusoiie cEpHIcEKoro depkaa?

O s e N

1. TocTaniTe Aba OGLIMHLIX GEPKIA HEPICHANKYAAPIO APYT APYTY I TOCNOTPIITE Ha cBoE
orpakenie 0T OGLomHeLA. ONMIITE HAGTIOARCNMOC.
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TLnoTHoCTs 9meprIM SACKTPINCCKOTo MO MPOMOPNHONATLHA KBAZPATY HA-
IpSURCNNOCTI MoNN. DHEPIIA MATHUTHOFO HOTS, KAX MOYHO MOKA3ATD, NPOTIOP-
nomanbRa kpagpaTy MarmHTHO Ay, loAHAs LIOTHOCTS DHEPrAI HACKTPO-
MAFHNTHOTO IO PABHA CYMME IIOTHOCTeI! DHEPTIIii DIEKTPISIECKOTO 1 MATHITHORO
noseit. Tloarony mxoTmocTs notoxa nanywemms: I ¢ yeto (4.3) nponopuonasma:

I~0~(E+B). (4.6)

Taxc xaxc cornacuo (4.5) E ~ o' u B

I-ot @n
Maomnocms nomoka uanyuenus nponopyuonaxsua wemaepmoii cmenenu.
Tipit ynewierinn 4ACTOTS! 10MEGANILIE 3APAKEHNLLX YACTHI, B 4B AGA HATYIAC-
s oneprias soapacract 5 16 paa! ooroy B ANTCHRAX PAANOCTARII: BOT6YAAAIT-
€5 KOnEGAMILS GOTLIIX HACTOT: O ACCATIOB THET A0 ACCATKOD MILLIHONOD FEp.
Tpossimacuiiie nepesensie Toii wacToToit 50 It MPARTINCEIEH He MATYIAOT.
DrexTpoMarmuTILe RomMs mepesocT onepruto. ILTOTHOCTS NOToKA MATY G
(iTencHBIOCTS BOTI) PABA TPOIBCRCHIIO MIOTHOCTIE SHEPFII Ha CKOPOCTS e
pacnpocTparenis. MHTEHCHBROCTS SO TPONOPIIONATLIA METREPTOI CTememt
48CTOTH 1 YGBAET OBPATIO MPOOPIIONATLIO KBATPATY PACCTORMILS OT HETONHI.

Q] sorcos |

1. Uro ABIHETCS HETOTMMKOM DACKTPINECKOTO  MATNHTHOTO n0nCH? Kakoe Hote na-
[ pe—

2. Kakoli Hpoiece HAIBICTCS: DICKTPONATHITHON BOTHON? KAKOBH OCHOBI YCAOBS
15 QOPMHPOBAIILA DICKTPOMATHHTHLIX BoAI?

3. Kxo Teoperisiecki 000CHOBAT CYIECTBOBANHE HTOKTPONAFHHTHLX BOTH B IPHPOZC?
Kaxosa ero ruasias aacayra?

4. ocyIICOTBIIOES OUCHAPAMOTATLIOR TORTDOpK NS CTIGSTRORA S10KTDO-

5. On s AapasorpoB S4B cEoRs Ko1CCarERLAGRD KOUEYP N 50 Kakol G-
e 0 pegeamen?

(@) . Kavyi sy s aorsocnuo orosa osspoussiol s

() e o o e

CTOMMIS A0 HETOUIIKA KOTOANHS It OF 0r0 HACTOTH?
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2. VerauOBiTe COOTROTCTBHe MY HATDARICHNEN A COTA 1 YEION K TODHIONTY, HOR
KOTOPLI HYAKHO HOCTABITS J0DKATO, HTODM DTOT AVH HOCIE OTPAKCMILS Gl HAIPARICH
ropusouTaTL0. OmiImITe MAGIIOARCHGE.

3. Ha croe esur aeprao. Kax WaNeRuTes u306pakeiue HUocTpEl B 970N Gepae, cctit
aarpuns noxommny sepkata? Kak HMeHHTOR OB1acTh, 13 KOTOPOfl MOANO YRHACT
[ ———

TPHMEPHI PENIEHHS 3AIAY

Banawa 1. B xomuate anumoii L = 5 u u sucoroii H = 3 M na crene sueut noc-
10e 2epKa10. UelI0REK CHOTPHT B HEFO, HAXOXACK HA PACCTORHAI h = 1 3 or cTeHLL, HA
KoTOpoit oo micur (puc. 6.2.3). Kaxona A0nskia 6LTh RauMeRLmas Buicota | sepiata,
UTOBL MEOBeN: MOT BUACTS CTeHY, HAXOLAIYIOCS 3 €10 CHAHOI, 50 5CI0 BHCOTY?

Pemenme:
Us pucyna muguo, wro
rpeyroasmicn ABO u ABO
nozobus. Ma mogobus omix
TpeyroaHIIOR CrCAYeT,

305 .
TR e

Ormer: = 0,5 ().
Banawa 2. Paccrosmme Ny OPEAMETOM W er0 MIOOPAEHNEN B BHIVIUION
aepxane cocraniser 20 x, a yMeHbIeHIe H306paenNs pasno 0,5 (puc. 6.2.4). Uewy
PaBiA (OKYCHOE PACCTOMIE I PAAMYC KPURNAIL?
Pemenme:

Mocrpomy uaobpase-
sue A,B, npenera AB 5 nui-
nyxaow sepiane. Ono 6yser
AIHMBDN, TPAMBIN, YMOHE-
menmsna, Ero yneusmenie:

T
11
Coraacuo opye sumyitoro sepiara 7= 7
Onpegenmu P - 1 _1_d-lvd_2d-1
Fi-d d d(i-d) d(i-d)
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1. DCKTPOMATENTIEE BOTHA MOTIOMAIOTCS, OTPAAIOTCS i TPEIOMITIOTCA H0-
70610 Beew ADYTIM BUAGM BOTH, HAGIOATE OTI ARICHHS HETPYAHO.

CompeneRIEIe PAHOTEXHINECK e YCTPOfiCTRA TOIBOSIOT HPORECTH OYeHk HAFIIA-
HLle OBITH 1O HAGIOANIIO CBOMCTS DEKTPOMATHITHELX BOTIL.

TIpu 970x sysiiie BCErO HOTLIOBATLCS BOTHANI CANTHMETPOBORO AUAINAIONA, TAK
KA OHII MATYNAIOTCS CHICIMANLIAM FEHEPATOPOM CBPXBHICOKOI HacTOTsE. DIeKTpi-
“ecKiue KOTEBANI TEHEPATOPA MOAYAUPYIOT 38YKOROf wacToroi, IIpuHATH crHAT
HOCe fleTeNTHPOBAIS HORAETCR KA TPONKOTOBOpITe:Th. OOl BI TaKof yeTanoBI
nao6pazien 5 puc. 4.2.1. DICKTPOMARHTHAE BOTHL HATYUAIOTCS PYHOPHON AHTEHHON
& nanpanzeni oci pynopa. [IPHEMNHAs ARTERH B BUAC TAKOFO e PYTIOPA YAARTHEACT
BOAIH, KOTOPHE PACTPOCTPANAIOTCS BAOTE EXO 0CIL.

Puc. 4.2.1. TIpuGopst 415 1CCTeA0BANIS CHOICTS DIOKTPOMATHHTHL DOTH

Moznowenue anexmponaznumubix soxn. Pacuoaraios pynops ApYT mpotn
APYFa 1, ROGHBIIICY XOPOIIEii CAMIINMOCTIE IBYKA B TPOMKOTOBOPITEIE, IOMCIAIOT
ey pynopass pasmwmste auonexpiecxne rexa. Ilpi oTos saNewaI0r yembIE
[ e—

Ompascenue nexmpomaznumusex soan. Eeti UDICKTPHK SaMEHUTS MeTaLTI-
ecroit mancTIIOf, 70 38K nepecTaeT Gury cxsmMb. BTN He AOCTATAIOT BPHEN-
wiKa BeACACTOIC OTPANCHILS, OTPAEMIIE TPOHCKOANT IOK YIION, PADHLN YFAY Ta-
ACHIS, KAK 1 B CTYAC CRETORMIX H MeXAMIrIeCKIX Boxir, UTO6H YGRXUTLCS B 2TOM,
PYHOPSL PACTOARaIOT MK OAMMAKODLM YT AAMS & GOTLIIONY MCTATTIICCKOMY THETY.
(puc. 4.2.2). Bsyx nesesaer, ecau YOPATS AUCT WIH TOBEPHYTS €ro.

Ipenonaenue snexmposaznumusix Gonn. DICKTPOMATHITILE BONIE HINEHIOT
cnoe nanpanemte (TpEIOMAIOTCS) Ha TPAIILE AUOTEKTPHIEA. DTO MOKIIO OBHADYITE
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1
Vaurumas dopuyay ans d = ——,
bopuyay A; T+

. (-5 f("ﬁ] (re1-1
‘r”'[zrxﬁ ‘] 2-T-1) (1-T)1+T)"

w
F e Pauye spnamanss cpepmiccrcoro cermenma: R = 2F.
Tr - Ponye spnmans cpep

20-10% 0,5
1-0,25
Ormer: F = 0,133 (w); R = 0,266 (x).

(@) 1 sanas s cavocTonTEsHoro PEWERMA |

Vpoaens A

=0,133 (w); B = 20,133 = 0,266 (x0).

6.2.1. Tlo Kaxist yrios AOKeN HaRT Tyt Ha IIOCKO JEPKANO, WTODH OTPANEr-
sugit 1yt 61 mepHERAIKYARPeR Nagaiomey? (Omaem: 45°.)

6.2.2. Vron nagemus cpera na naocioe sepraro panen 16°. Kaxos yron mexay or-
pamenmg nyuon  sepiaton? (Omaem: 74°.)

6.2.3. Ueronex CTORT MePeR MIOCKIN JePKATON, GATOM OTOIE OT Hero ua 1,5 . Ha
CKOTBKO VBERIILIOCH PACCTOSIIIE MEKAY IETOBCKOM I GO HAOGpaHenIeN?
(Omoem: a3 )

Vposens B

6.2.4. Henonex pocron 1,5 s, cosuyuii ta Gepery 0aepa, BHAHT B Hebe 1o Hanpane-
o, cocrapumomesty yroa 60° ¢ ropugonro, Jyuy. Ha kaxox paccrosmmmi
or cobst ymmzuT HenoRer: oTpaicemie Jyuit B BoAe 0acpa? (Omaem: 8 c.)

6.2.5. TLiocioe Gepitaio ABIKETCS 0 NAMPARIOHINO K HCTOUIIKY COTA €O CKOOCTEIO
5 cat/c. C KaKofi CKOPOCTDIO ADIIKCTCA HAOPACHHE HOTOTHAEA, COIAABAENOC
aepicaton? TLI0CKoCTS 3ePKATA NEPHCHAMKYAPHA BEKTOPY CrOpoCTIL (Om-
aem: 10 ex/e.)

6.2.6. Jlba maociux seprata pacHORQraITER HOR YRAOM ADYY K APYLY, 1 MERAY
‘natun mosemacTen Toesmu HETOIK cneTa. PaccTomme 07 970X0 HCTOIKA
0 0AHOro acprata cocTanaseT 3 oM, A0 APYTOr0 — 4 oM. PaccTomue MEHAY
‘epusaen saobpakennm pasio 10 cx. Hafiute yron Mexay sepxaiani.
(Omoem: 90°)

6.2.7.  OmpeaemirTe (GOKYCHOE PACCTORIIE BOTHYTOTO CAEPIECKOTD AEPKATA, CCTH OHO
AgeT ReficTRITE B O HAOGpAHCHIE MPEAMET, VRemITIeNHOR 5 4 paza. Pacorosne
Mexay npeaseTon 1 ero naoBpaemien cocranser 1 ca. (Omeem: ~4 cx.)
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Puc. 4.2.2. Otpasceitiie 21eXTpONAIATILX B0

© noMomEI0 GobmI0 TpeyrombRofl npuINL 3 mapaduna. PYHOpH pacHoTaraior mox
YIUI0M APYF K APYTY, KaK U npH AemomcTpamum orpamemist. Meranmuueckiuit et
aamensioT npawofi. Y6HPAs IPHANY Wi IOROPATHRAS ce, HABIOAAIOT HOUCIHOREHIIE

asyxa.

Teupux Tepu (1857-1894) ~ wesen-
xuli Quouk, nnepse orcepuen-
101610 Aokazamml cymecraoRaue
anexrpomarmrisx soms. Hecreays
anekpoarmTise o, Topu yera-
HOBILI TONCCTRONHOCTS OCHOBMLX
CBONCTD DIOKTPONATIITILIX i CBETO-
Buax mo. PaGorst Tepia nocayssauni
DHCTICPHMEITATLHLM JOKIIATeALCTHON
J T R S ——
HITHOTO 1O 1, B HACTHOCTIL, H1€KTPO-
R R —
Makcaesna » conpesentiofi dopue
uaun ancauss Tepuex.

B 1886 r. Tepu nriepusie naGmonan
doroadpexr.

2. ITonepeunocms anexmpomazuumustx 607K, DICKTPOMATHHTHLLS BOTIA ARATIOTCS

nonepewmu. Bro oamauaer, uto mextops £
1 B o7eKTpOMAFHHTHORO IO B0 Heprens-
KYAADHS K HANPARICHIIO ce PACTPOCTPANEHIS.
Koe6aRHA HANPSKOHHOCTH DICKTPIIECKOTO
O BOAHBE, BHXOLAMEI 13 PYTOPa, TPOUCKOT
B ompegeneumoii maockocTu, a KomeSamus
BEKTOPA MAPHETHO WHAVKIHE - B IIOCKOC-
i, efi mepmeugmyanpiofi. Boans o ompede-
CHNLIM HANPARACHIEN KoeSANNIi HATMBAIOTES
nonspusosanmsvn. Ha puc. 4.1.3 maoSpazena
myenno nonapuaosaumas soaua. Hpienmsii
PYTIOP € ACTEKTOPOM NPHEHAMAT TOTEKO NOPH-
SOBAHIYIO B OTIpEAETEHHON HAIpABIEHIH BONHY.

970 MOIKHO OBHADYANTE, NOBEPHYE NEPeAA-
soutit i npuesmLi pynop ma 90°. Bayx npu

3. Humeppepenyun anexmpoxaznummusix
oan. Manyuennue g qnyx wmr Gomee antenn
971eKTPOMATHNTHEe ROTHAL B NDOCTDANCTEE HA-
snagsBaoTes Apyr ma Apyra. Aerenue yoeau-
WenuR uRU ymenbueNUA aMRAUMYIN DeayL-
mupyloueil sonnw npu croxenun dayx Goan
¢ odunaxoswmu vacmomamu nasseaemcs
nuTepdepenmueit s,
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‘Paye xpupaist noriyToro epxata pasex 40 cu. Haitaure nososene npes-
MeTa, Tpi KOTOPOM erO HAOGPACIE GYACT ACHCTRITELIAIA If VRCTIICHREIN
5 2 pasa; s u yempiennb o 2 pasa. (Omaem: ~60 cx: 20 ox.)
Vpoaens C
Ha erene sien epruxansioe sepkao scoroit 1 . Yeronex croms wa pac-
crosmum 2 3 o7 aeprana. KaKona BHCOTa YiACTE NPOTHRONOAOKION CTEHN
"KOMHATH, KOTOPLLE MOZKET YBNACTS B A0KAIE HEAORCK, He HAMCHAS TOTOKEHIS
rononss? Crena uaxoAwTes ia paceTosmi 4 3t o1 aepkaza. (Omaem: 3 .)
6.2.10. Haiizue w0 uaopazeniii TOUETHORO HCTOTHMNICA, NOAYUCHILIY B ABYX
IACKNX SepKanaX, OOPAIYIOWIX APYF ¢ APYFOM yro 60°. Merowmux ma-
xogures ua GuceexTpice yraa. (Omaem: 5.)
6.2.11. Tipemer pacrionosen na paccrosmmit 15 cit OF BeIIfIL BOFHYTOTO SepKATa K
ero ommseckofi oci. MaoSpazkerite monywLnoch ia paceTosint 30 ¢ or epata.
‘Hali e, KYAA i 1A CKOTBICO CMECTIITCS HI06PAZKEHITe, CCTII TPEAMET NPHETITINTS
 aepcay ia 1 cx. (Omaem: HIOGpAKeIITe CHECTHTCA 10RO KA 5 C1.)
B xauecTne OTPAKATEN HCMOTLAVIOT BOFHYToC chePIIECKOE IePKATO ANA-
seTpone 20 car ¢ oy paccrosmien 1 . Ha Katos paccTosmi o7 acpia-
20 HYAHO PACOAOITS ToMCHHLIT MCTONHILK, STOGH XYM, OTPASHBIIICCs
or aepiana, obpasosan ua crene maTHO AmaeTpox 4 cu? Paccrommme or
aepiana Ao creust cocranaser 12 . (Omeem: 1,11 3 1,07 ».)

1. Ha rpanune ABYX CPex CBOT MEHSeT HANDARACHIE CHOCTO PACTPOCTPANGIHINA.
Uacrs caeToROl SHEPIILH BOIRPAINACTES B TIEPRYIO CPEAY, T.¢. NPOUCKOAIT OTPAKCHHE
cnera. Ecat BTOpas cpesa IPOIPAUNA, TO CRET YACTHNHO MOKT NPOFITH Uepea rpa-
Iy CEA, TAK:Ke MENAR NPH 9TOM HanpaRieRHe pacnpocTpaues. TIpetoMICHIeN
CROTA NPUNAMO KAIBLEAMb AGAEINLE, NPU KOMOPOX CAEMOGHE Ay, NPOXODR Ueped
2panuyy dayx cped, uaMenAIOM NEPEONANANLHOE NANPABAENLE PACHPOCTPANENLA.

BesieAcTBue NpeAOMIEHIS HAGNIOARETCH KAXYIjeecs HoMemenHe (OPME
npexveron, mX pacnonomenns u pasmepor. B oToM mac Moer yGeauTh npo-
cToe maGmofenme. VCTAHOBM HAKIONHO KAPARAAW B cocyge ¢ Bogofi. Ecam
CMOTPeTE HA cOCYA COOKY, To MOIKHO 3AMTHTE, UTO WACTI KApAAAIA, Ha-
xopmmases » Bofe, Kamercs caBuEyTOil B cropomy (puc. 6.3.1). Bro mme-
e OGLACHACTCA WIMCHOHEEM HANDARICNNS IVHR HA IPANHIE ABYX CPEX ~
S ——

Baxou mpeoMICmLA cReTA Onpedensem GaauMINOE pacnonoNeNUe NADaAIOUEO
Ayua (puc. 6.3.2), npenoxnen020 AYNa U nepReNdUKYARPA K nOGePXHOCMY Pazdera
cped, aocemanoanennozo @ moure nadenus. Vzon o naIbeaemen YrioM mazemus,
y2on y - y2n0m ompancenus, a yzon [ - yriom nperodenns.
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TIpu gocTiKemi OAHO M TOi e TOUKH NPOCTPANCTEA ABYMS DICKTPOMATHAT-
HIMH BOTHAMH, KONEGMIOHMHCS B OAHKAIOBOI (ase, B PesysTaTe HTEpepenIIIE
axnaumyda peayremupyiouezo konebanus Gydem MakcunaTLION NPU GHROANENIL
v AL= B, “.8)
saecn Al = I, - I, - pasnocts xona soms; k = 0, 1,2, 3, ... .

Eeait passocTs Xona BoaH panii

Y .

Mo npu ewnoaNenun Imozo ycrosus annaumyda peayrbmupyouezo Korebanus
& omoii mouxe Gydem munuManbnoil. JLis HAGAOACHIA HUTEPGEPENIIE HICKTPO-
MATHITHAIX BOZH PYNIOPHI TICPRAAIONIEH 1 NPHINMAIOIC ANTCHN HANDARIM TPOTHRO-
HOZONO APYT APYTY H HAUNEM JBHATS FOPHIOHTATLHO PACTIONOMHNbLI MEAY HiMI
Merammmcesii e cnepxy Bia. Mbl YeILIIIN T0 yenTHBaomics, TO ocAabeRaI0-
npuii 35yK. OCTATLHAS HACTD IONAZACT TYAQ, OTPASHBIIICE OT METALTHYECKOTO JHCTA.
Tlepexnitras MeTantecKiti AUCT BRCX LTI BN, HAMEHSCN PATHOCTE XOAA NPAMOIK
1t oTpaenofi RO, B 3ARNCHMOCTH OT TOTo, KaKoe 3 YCAORH METeppepeHKII
BLITOAIACTCA (MAKCHMYM ITH MHIINYN), SEYX YOITIBACTCR 1T OCTAGenacT.

4. Jlupparips 91eKTPOMATIHTHELX BT, OMKZONCNILE 602K O NPANORUNENOZ0
pacnpocmpanenus uxu ozubanie GoANMU npenAmemauii NaIWGGEMER ANPPAK-
et JTHPAKII BOIH HPOABIAETCS 0COGENHO OTHETINBO B CIYHARX, KOTA PASMEpH:
npensTeTAMIE coMaMepHMM ¢ AT BoanLL. JU(PAKIIO HTCKTPOMATHNTHEX RO
MoxcHo HaGmiogats ma yeranosse, noxasamnoit na puc. 4.2.3. Mesay renepatopon
CREPXBHICOKIX UACTOT U MPHEMHIKOM HAXORNTCS MTALTCCKWI OKPAH © yaxofi
Imenio, mHpHHA KoTOPOfi cpaREMMA ¢ ATMHOf iexTpOMATMTHOR Bommn: d % A.
VI2MEHAS MECTONOTIONKEHIE IPHEMIHNKA, MO GANCTHTS UePeAORAII MAKCHMYMOR
H MHIIMYMOB AMILTHTY /b KO71€GANHS, 4TO BOSMOIKHO THUID B PeSYILTATe ANBPAKIIIE
BOIH, OrRGAIONYI KPAs e, DTO OIMATAET, 4TO SICKTPOMATHHTHELE BOTHBE OFHOAIOT
npensizcraite. TIpi d > ). He IPOHCXOANT HHKAKOFO HIMCHOHNS AMIIHTY AL KOTCOAMIA.
Credosamensio, dupparyus nabriodaemes moavko npu eunoxnenuu yeroaus: d < i.

Puc. 4.2.3. JIpaKuus p1eKTpOMATHITHIX BOTH
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Puc. 6.3.1. Tpexossenie npeaxera ua rpamuue  Puc. 6.3.2. Tipexowsense caeronoro xysa
passena vosayx — oxa Ha rpamIe puvena ABYX cpex

2. Bason npesoMsers cueta Guun wopecten 5 [pesieii Tperui, satex Gu1 yra
Hopen onsrTisn myrest 8 XVII rexce. Busexex ero ¢ nosompio npunmma Nofiresca.

Tpesiosense CueTa IpH MEpEXOfe 13 OANON CPEAN B APYTYIO BHIBANO PASIIL
e B CKOPOCTAX PACIPOCTPANCHILS CRETA B Toit 1 APYFofi cpeae. OFOIRAMIN CKOPOCTE
O B HEPBOii cpese wepes v,, & BO BTOOl - wepes v,

Tlycrs ma miockyio rpamuily pasiena AByX cpes
(wanpunep, 13 O3AYXa B BOAY) majaer miocKas
caeronas moxma (puc. 6.3.3). Bomnomas nomepx-
noers, AC nepuemmmkyaspua ayuan AA u B,B.
Tosepxnoct MN cuawaxa gocrurmer nys AA.
Jlys B,B ocTurmer nosepxuocts cnyers spess:
cB

at=

Tlosrony B Mosent, KOrAa BTOpHWHAs BoaHA

B TouKe B TOTLKO mAWeT BOIOYAAGTDCS, mOTHA
. TIpeiosenne napat-  or TowKH A Yie EMECT DU MOTYCHEpH PARYCOM:
nexuuLX ayveli ua rpamime pas-  AD — v, AL,
Aexa znyx cpex Boxmonymo nosepxmocts mpenoenmofi noxmst

MOYHO NOAYINTS, MPOBEAS TOBCPXTOCTS, KACATENLIYIO Ko HCEM BTOPINBIN BommaN
B0 BTOpOii cpeae, HENTPEL KOTOpX MexAT HA TPAMNIE payxena cpea. B Aanmon cryac
a0 naoexocrs ED. Onia A8A%0Tes OUBAIOMEI: BTOPHTHLL BOAH

Vzon nadenus a ryva paser ZCAB b peyrombiiie ABC (CTOPOME ORHOTO 113 TIX
yr708 nepnenmcy AP cTOpoRaN Apyroro). CreRonarenso,

CB = 'v,At = ABsina. ©.4)
V201 npenomnenus B panen ZABD tpeyromsumica ABD. Tlootosy
AD = v At - ABsing. (6.5)

Pasgexus nowreino (6.4) na (6.5), moyums ypasueme:
sina 0,

“n, (6.6)

smp o,
e 7 - moCTORNHAR DeRMINA, He SABHCAMAN OF YFAA HARCHAS.
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1. Kaxonst ocuonitie caoficraa 1eKTpoNarHTILX noi?
2. Yo 0auAUACT NOTTONIENHe 1t OTPANCHIIE OEKTPOMATHITHLIX BOTH?
3. UKo 0uAMACT IPEIOMIEHIE DICKTPONATHITHLX BOTK?

4. Kakie swiemis HAIMBAIOTes MuTepepemiell 1 AUPPAKIIH d1CKTPONATIMTILX
Boxn?

5. KAk OTIPEAIIOTSE MAKCHMYMS 1 MHIINY ML HirTepGepote BOI? Karoo yerosue
Tpebyeres Ana naGLOACHIS AMQPAKIIL BOAL?

[ ] 22naume (reopericcos neeneaonanne)

1. BaKpuiTuaii KoneGaTenE LY KONTYP MpeBpaIIen B oTKpuTLAM. Tlowexy mpn oo cuo-
Goiie IEKTpICCKHE K01CBANIA B KONTYPE GHCTpCE 30TYXAI0T

2. Kak MIMCHITCA HIEPHOR CBOOMMLIX DIOKTPHACCKIX KOMCOMILE B KOTOGATeILION
KONTYPe, €CIt MIAYKTHBHOCT, KATIIKH 1t GMKOCT KOWICHCATOP YBOXHSHBAIORCS
5 Ava paga?

3. Mixyrmumioes KouTypa yueiuiactes » 1pi pasa. Kax namensiercs sacrora?

NPHMEP PENIEHHA 3ATAYH

Bazawa. Momuocrs mumyasea pamuonoxanomoi crantum P = 100 1Bz, Hajigure
MAKCHMATLEYIO HANPSRCHIOCTS DICKTPINECKOTO NOTS BOMIS B TOKE, TXC LIOMARY
nonepeoro cenemns Komyea maryuema S - 2,3 Kar'.

Hano: CH  Pemenue:

100 xBr  [1°10° Br | Momumocrs munyisca P cossana c meprieii
885107 @/ sosus W coornomemen:
w
100 /e P, m

T
2,3+ 10° x| rae ¢ - ppens manysemns.

ADYTOfi CTOPOHEL, HHTCHCHBHOCT, 7.6, ILOTHOCTS HOTOKA HATYWERUS:

P

w
S e yueron (1) I= 5. @

Terteps supagms HHTeHCHBHOCTE I epes OFLEMHYI0 ILIOTHOCTS SHEPI! BOMHA 10

I=w,, e

mae w,,, = 6,0 B2, noomony I = 5,0 E: c. @

Hay octazocs npupasnats (2) u (3) i 3 TNOAYMEHHOro PABSHCTES ONPEACINTH
nanpsenzocTs E|

E?c, omeypa B~
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HCXOA# 13 BLIICNPUBCACHNLIX PEayTRTATOR, CMOE COpMYTHPORATE GAKOM Tpe-
eTa: nadaiouui Ay, AY* nperoMACNH U nepRendUKYARD, Goccma-
HOBRENNNIL 6 MOUKe nAdeNUS, TeNAM 6 OOUOI NAOCKOCMIL; OMNOWENLE CUNYCA Y210
nadenus x cunycy y2na nPeROMACHUR eCmy GeAUNUNA ROCMOANNAS D% DaYX cPed.
3. ITocmosnnas seauuuna, 6X00SWAR 6 SAKOH NPEIONIEHUS CECMA, HASHETEMES.
OmHOCUme NI NOKASAMeseN NPeAON IS (KPATKO NOKASAMEIEN NPEIONACHUS),
U noKazamenem npenonnenun amopoil cpedn OMOCUMELHO NEPAOIL
Ma npunnuna Tiofirenca He TOTLKO CACAYET JAKOH TPENOMCHIS, HO i PACKPH-
Baerea duaweckii cMLCT MOKagaTean Mpetomaemi. JefiCTANTEALHO, NOKAIATETL
IPeIOMIICIHI PAREH OTHOMIEHHIO CKOPOCTeI CRETa B ABYX CPEAAX, Ha FANHNE KOTOPHIX
npoucxoAuT HpenoeHe:

©.7)

Ecau yron npenosrenns [} Mensie yria najemss o, 1o cornacko (6.6) cxopoers
cReTa B0 BTOPOIE CPeAe MERBINE, e B HePROL.

Ioxazamens npenomaenun cpedst OMIOCUMENLIO GAKYYMA HATHAAIOM A6COTIOT-
ML MOKAZATeACM NPeAOTCIIES Mol ¢pedbt. Off PABCH OTHOMIENIIO CHAYCA YIVIA MAACHI
K CIiyCy YIIa NPeTOMIGHILS NP TIEPEXOTE CHOTOROF YA 13 BAKYYMA B ARHEYIO CPERY.

Tlonssysics Gopyioit (6.7), MOMHO BHPASHTE OMHOCUMETbHbLL NOKASAME’ e
A0MACHUA 1 uepes alCoawmubie NOKEIAMENU N, W 1, TePBOii 1 BTOPOI CPeA:

(6.8)

Cpedy ¢ xeHbLN AGCOTOM HHLA MOKGSAMERM NPEAONACHILS PUHAMO HA MGG
onmuvecxu menee nrommuoii cpedoi.

Tlexons mo pumCRpRBCRCHILY YFCPACILE, JAKON MPEIONACHIS COTA MO
Chopary:TIpORaTY It Taitny OGPAION: NpeA0MAENNHE 1Y AEKUM & NAOCKOCTL, NPOXO-
Onugeti uepea nadatowuii Y u nopans (nepnenduxyzp) K noseprnocmu pasdera
ayx cped; npu Imox omuoueNLe cunyea yzaa nadenus x cunycy yzia npenoxae-
R, @ maxace omuoueNLe alcONIOMAO20 NOKAIAMERR NPERONALUS GMOPOIL CPEdn
K abieonomoxy nOKazam eI NpenoNAENUS Nepaoti Cpedbi PacHSL U mOCMORNI:

sing _n,
=22 n = const, ©.6)
smp m

©Ae n, 1 n,~ AGCOTIOTHE NOKAIATEH NPEAOMICHHS TePROi I BTOPOE CPeA.

ABco:mioTHEL TOKA3RTNE TPENOMIGHIA ONPEACIETCS CKOPOCTEIO PACTIPOCTPAIE-
HiLS CBeTA B AANHOI cPeAe, KOTOPAN SABHCHT OT (HSHTECKOTO COCTOSIMILS CPERH, T.e.
0T TeMIEPATYPA BeIECTRA, ero ILIOTHOCTIE, HAMUNIS B HeM YNPYFHX HAUpeHii.
Tloxasarens MPelONMICHIA IABNCHT TaK:Ke H OT XaPAKTEPUCTIX caMOro ceeta. JLis
KPACHOTO CHOTA O MCHLII, UeM 1A GICHOTO, & AT AICHOTO ~ MEHSILE, HeM ALK
uonerosoro. Tlosromy B Tabaumax suauemitii noxasateneii npeowIewIs A1 Pas-
HLIX BelecTs OGN0 VKASMBACTCS, AT KAKOTO CBOTA IPUBE/eNO JANI0e SHAReHIe 1
H B KAKOM COCTOSNIA HAXOAHTCS cpea. ECIM TaKiX yKasamuii neT, 0 970 osnauaer,
470 GABHCHMOCTEIO OT NPHECACHNLIX (AKTODOR MOAHO TPEREGPETE.

B GoAbHIMHCTRE CY9AEH IPHXOMMTC PACCMATPHBATE IEPEXO/ CBETA Hepes FPANHILY
BOSAYX ~ THEPACE TE0 ILTH BOIXYX ~ AHAKOCTE, A He Ueped TPAHMILY BAKYYM ~ CPEAA.
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4(B/w).

OrnemE -4 (B/m.

[(©)] aaaa'u anw camocTosTERBHorO PEWEHAS

4.2.1.

Vpooens A
MaxcmyaTbnan HANPSKENNOCTS OACKTPHTECKOTO NOAR DMEKTPOMATHATHOF
Bom e gonna 6T Gonee 5 B/w. Uemy pasma n orow cayuac unTencun-
nocts onexTpomarmnTHOro Nanysemua? (Omaem: 66 - 10 Br/n’.)

. TLnoTsocrs omeprimm axexrpoMarumTHOf ROt pasa 4 - 10 /s, Haiizure

noTHOCTS NOTOK ATy Sems (nuTenCUBHOCTS BoMHM). (Omsem: 12 MBr/x'.)

. Mnormocrs moroxa oryuems paswa 6 B/, Hajipure naoruocrs aeprint

oaexTpoMarmHTHOR BonnLL. (Omaem: 2 + 107 uc/sl.)

. OBvesmas mroTHoCTS oreprimm anexTpoNarmITHOf nommt panma 2 - 107 Trc/cx’.

Haiigure nioTiocTs notoxa maiyuemss (wnrencusuocts sonm). (Omee
0,06 Br/x)
Yposens B

. Ha paccrosmumm 300 x or TenennauoHOf GAIII ATMATH ILIOTHOCTS TOTOKA

9eKTPOMAFHNTHORO HaNYHeRUS (MHTEHCHBHOCTS) MakcuMAnLHA: 40 MBT/ar.
HaiijuTe [I0THOCTS NOTOKA MSTYYEHNS HA PACCTORNHN YBEPEHHOTO mpHENa
120 1. (Omeem: 0,25 uxcBr/w’.)

. Kak yBemrus dHEpIito, JATPAYMBACNYIO B KOTEGATEILHOM KONTYpE Ha -

ysenue 5 puge dnexTpoMarmuTLX Bomu? OSocuyiite oTset.

. B KaKoM CIyuae STEKTPONATHITIAN BOTHA HEPEAACT MAKCHMYM JHEPIHN pac-

onOKeHHOMY Ha ce IYTIH KoTeSaTenLHOMY KoTYPY? OSocyfiTe oTReT.
Ypoaens €

. 3ayKomas BONEA B BOSAYXE W DICKTPOMATHNTHAS BOANA B BOSAVXE HMEIOT

opumaxosyio gnumy 10 cx. Omumire Xapaxrep ofenx B0 (crsimmmMas,
ecanmIMaR; cBer, HesMAMAS pazuoBona i T.7.). Tloweny Ase Bommst o
HAKOBOL /UM HMEIOT CTOM, pasHbe cBoiicTRA?

. Ha puc. 4.2.4 n306psKeR «MOMEHTATLHEL CHIMOK» 910KTPOMATHUTHON BOTHAL.

i ——————
S ST ———
A TG T ———
Gypantca naxo spamars or sexropa  x sexropy K. Onpesemie, 5 xaxo

‘HATpPARTEHI PACTPOCTPANSCTS BOAHA.
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Oxuaxo aBcomoOTHEL TOKAIRTETE TPEAOMICHIS N, THEPAOFO I ANAKOTO REIECTRA
OTNACTCR OT NOKAIATENS NPEAOMCHIS TOTO e BOINCCTAA OTHOCHTEILHO BOIAYXA
nesnatTesi0. Tax, A6COTOTHAL TOKA3ATEIS HPETOMIIEHHS BOIAYXA IIPH HOPMATLHBIX
VCAORMAX ATH HKEATOTO CBOTA paBen NpUMEPHO n, = 1,000202 ~ 1. Crefonarensio,

C nowomsI0 saxona nperoN oS caeTa MOAHO paccuumamb X00 Ayuei 6 PasIL
Kbl ORMUNCCKUE YeMPOIICMEAX, HAMPUNEP G MPeY20LHOIL MPUINE, HATOTORACHROH
3 cTexaa 1w APYFOXo mpospaIOrO MaTepHATA.

Ha puc. 6.3.4 mobpaeo conenne crexmmHOi
PHOMII TLIOCKOCTEIO, MEPCHAMYATPHON co Boto-
Buane pebpan. Jlyu B MPHIME OTKAONACTCS X octo-
»amimo, npezownancs ua rpaax OA u OB. Yron o
MY STHMNH TANSMI HOILDAIOT NPEROMARIOUUN
y2rom npuan. Vron 0 orrouemns ayia saseu
or mpeaomomero yraa ¢ mpua, noKasTeLS HPC-
OMACHIS n, MATCpUATA IPHAMS I YT TAXOHI o
On MoeT 6urTh BEIHCTN ¢ HOMOMLIO datoNA

7 Tpeoweme - mpenowremia (cx. gopayay (6.6)). Ipu uarx

YN0 Mo TPANAX MpHIML  YEIRX 0 I @ OTO MOAHO NPHOUINTEALO BLITHCNTE

rp——

0=(1-1o ©.9)
e n - oTROCHTEmbEI mOKasATeN MpeTONTEMIS.

(O]

1. Kaxoo swrenue Hasumacres npesosciesen coera? [owemy kapamiam, nocranier-
Ll B CraKaR ¢ BOAOH, KAKeTCs cOMmyTLN?

2. Kax Qopuy:mpyercs aaxon npenowenus cera? Kakas cusd cymecTsyer Mesxy
VEIAMH IAZEHIS  HPONOMIOHILS, ¢ ORHOIL CTODONL, A TAIKKC NEAAY ACCOTOTHMNI
‘HoKasaTenAMM nepoii 1 BTOpoli cpe, ¢ APyroli cTopom?

3. Kako HOKAJ0Ten NDOIOMICHI NALBAIOTES OTHOCKTEILMI 1 ACONOTILANN?
Kakos wx puaseckit cuicn?

4. Kakyio cpeay HAQuBaior oNTIeckH Meriee 110THON? EcLi Ay NEPEXOANT KA cpetsl
TR wemee TROTRGE 3 SPoRY 01 HACTEVED, N0 IJORCKORE © JrAOM -

5. e HAXOAHT NpMMeHeMe JAKON NpeIOIeHIs coera? OBBACIITE WA IpMMODE TP
yromuol npuasL.

@) sanawme ncnopmismmanuvos weonesosame) |

Tponeaite HaGroeie TpeOMACHILA cBeTa B CTpYE BOXM. ONUIIIT NABMIOACHNE.






OEBPS/image/413.jpg
B Pue. 4.2.4

4.2.10.Kaxue seimiectsa 1ysiiile OTPAAIOT 97EKTPOMATHHTIAE BOTHAL: METALIH HTiE
auonextpuku? (Omaeem: meranm.) Oocuyiire orser.

1. Onsrrsi Tepua, omcae KoTopsix nosmmocs & 1888 r., sanmTepecona (iai-
KB Beero Mupa. VueHke CTAH HCKATE IYTH YCOREPIICHCTRORANMS HATYIATe s 1 TpH-
exika orexrponarmTILx son. Ilpenozasatess odHuepeKirx Kkypeos » Kpoumrazre
A. C. Tlonos oy 13 nepwbix 5 PoCCHI SANSICS H3YIEHHEN SICKTPOMATHHTHBX BOTH.
Hauas ¢ socupoussesemis omuros Tepua, o sarew memombsosan Gotee nafesxsit
M YBCTRTEALHAL CTIOCOD PErUCTPAIIIE DIGKTPOMATHITHLIX BOTH.

B KauecTse ACTATH, HEHOCPEACTEENHO ¢ Iy ECTBYIOMeii» 91eKTPOMATHHTHELE BOTHL,
A. C. Tlonon nenonsaosan Tax nassnaeasiii rozepep (puc. 4.5.1). Jaunsiii npubop npea-
cranasier cofoii eTerusmIIyI0 TPYORY ¢ ABYMS dexTpoRa. B TPyie mOMemmens: NeiHe
serannieciue omur. JleficTsie HPHOOPA OCHOBANO HA BAIHMH DK TPIHECKHX Pas-
PA%0R Ha MeTaTICCKHe TOpoIII. B OGIHAIX YCIOBMLAX Korepep 0B1aAeT 60N
CONpOTHATCNIEN, TaX KK ONILIKI ILIOX0 KOHTAKTHPYIOT APYF ¢ Apyros. IIpHIeAmas
97ICKTPOMATHNTHAS BOTHA COIAAET B KOTEPePe NCPEMEHHLLTT TOK BHICOKOF HACTOTHL.
Mesay OMILTKAMI HPOCKAKMBAIOT MeALUANIIIE HCKPH, KOTOPHE CHIEKAIOT OMMIKIL
B peayaTaTe cONpOTHRIGHHE KOTepepa peako naxaer. CHoBa RepHYT mpuSOPY
60ALIIOC CONPOTHBIENIE MOANO, CCAH BCTPAXHYTH ero. UTobhl ofechewTh amto-
MATIHOCTL TPUEMA, HEOBXOAUMYIO ATS OCYINCCTRAGHIS GeCHPOROAOMHOI cRAaI,
A. C. Tlonos ucnos30sat 3BOHKOBOE YCTPORCTBO AIS BCTPAXUBANMS KOFepepa
nocze npuema curmana. Lens 5IeKTPUECKOTO BONKA JAMMKATACK © MOMOITLIO
UYBCTENTEALHOTO Pele B MOMEHT NHXOAA DACKTPOMATHMTHOM oMM C KO-
uamHeM mpHeMA BOMEM PABOTA GBONKA CPAIY NPEKPAIATACH, TAK KAK MOAO-
TOueK SBONKA YEAPAI He TONLKO NO SBONKOBOH uaIiewKe, HO W HO KOTepepy.
C noCaeAIM BeTPAXHBARHEN KOTEpEpa ANTAPAT G TOTOS K MPHEMY HOBO BOTHLL

Cxema npuesmuxa A. C. Ionosa npunesena ma puc. 4.3.0, BasTos ua ero cravsir
5 «Jypuaze PyCeKOTo (OHKO-XHMHNECKOTO OBmiecTsas .
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+ KAk MOAHO OGLACHITE PAINULY MEHGAY TAKMMII (MMUNECKINN NONATUANI, Kai
MTHOBOHHAR NOILHOCTLs H +KTHBHAS NOUHOCTE+?
@ 2. Kakiuse 06pAI0N MOHO YBOTHHTS KoXNDHILHCNT MOIIOCTH?

3. B sem aaxctiouaeres uaitieeiuli cMLC TONATIE ¢QKTHRHAA NOUUHOCTS HePEMEILO-
O TOKio 1t +PCAKTHBNA MOILUIOCTS ICPEMEHHOTO T0Ks?

4. Yo oamaser rpeyromt MouptocTei>? Kak 0peieisuor koxpuisent Mougiocr?

5. KakuMit cANIHIANI H3MOPAIOTCA AKTUBHAA, PeAKTHRNAA 1 HOZHAR MOUHOCTH?

© e R

BAom. AKecTKO0 MPOBOLA, O KOTOPONY MPOMYCKACTCA NepeMeNHLli TOK OF opozCKofi
o, PACHIOOAKEHA MATKAS TOMKAR MOTAAIINECKAA WHTE. B OZ10M CAYIAE epea HUTL
‘mponyeKaeTes TaKKe HepewemILL TOK OT FOPOACKOM ceTi. B APYTOM CIYHAC HOpEd HITE
‘mponyeKaeTes NOCTOsMILL TOK. ONPOACTITE, 4TO GYACT NOHCXOMMTS © HHTLIO B KaX-
0w ey

TPHMEP PENIEHHS 3AAYUH

Banawa. Haitgure cqsur das ¢ Mex Ay HATPAIKENIeN 1 TOKOM B Hems, cocTosumeil
3 HOCTeAOBATE LN BMONeHIbIX conpoTHBAeHNs R = 1 KOM, KATYIIKH HIZYKTHE-
wocmi L = 50 T u xomgencaropa esicocrsio C = 1 i, Hailre cpeAmioio Mompocts
toxa P 5 o10it enu, ecuu awmnTya nanpsxenns U= 100 B, a uactora xoxeSamstii
Toxa v = 50 Tt

Hano: CH |Pemenue:
R~ 1x0w [10°0m | Cammr (ns ey roxow n manpssenuen » nems mepe-
L-50Tu MEHROPD TOKa, CORCPAAMET ENIOCTD I HIAYKTHBHOCTS,
€= 1ux|10° @

U =100 8 onpeneaner gopuya  1g ¢ = —

v=50Tn

Brecs © - maKmIECKas HACTOTA KOTEGANIT TOKa B eI
Tocxkoasky o = 21v, T0

aavi-
o -—p
Buas tg ¢, necaoIO oNpEACTHTE 1 ca cABNT das 0f

-
e

R

© = arctg
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NPHMEP PENIEHHA 3AJAYR

Bazawa. Jlys mazaer Ha HOBEPXHOCTH CTeKAA MOX yrmoM «, — 60°. TIox Kaim
VEION G, OH AOIKEH YIACTS Ha IOBEPXHOCTE, BOb, WTOOH YT IPENOMIIENII B CTeKe
6ucn pases yray npenowenna » soge? Ilokasarens petowiemis cTexia n, = 1,5,
nOKasATens NperOMACHNS BOXH 1, ~ 1,33,

Pemenn

Bamien 3aK0R MPEIOMACHI TPIMENITEILNO K BOKE 1 CTEKTY:
sino. sina,
= e n, omevaa
sinp,

b,
sina, s,

sinf, = i sinf, =

sing,

Yposens A

. Onpenemne moxasaTems MpezowIeMIA CTEKNA AT (BHOTETOROTO CBeTa, eCTN
ero xmnma somm b BosAyxe panma 3,97 - 107 v, a b crexze - 2,32 - 107 M.
(Omeem: 1,7.)

. AGCOMOTHAE MOKAIATTH IPEIOMIIEHIIS ATMAIA T CTERTA COOTRETCTHONTO PABE!
2,421 1,5. Bo cronsio pas Tommima crera Gobme TOTIMNE anMaza, ecan

Dpexs pacipocTpanems cnera n mix opmmaxono? (Omeem: v 1,6 pasa.)

. Tlog Kawims oM CBETOBOIE 1Y IAZACT A ILIOCKYIO NOBEPXIOCTL CTEIa, CCiis
OTpaemmL n mpeROMACHIEI Ty OGPAIYIOT MEAY OB MpAMOfi Yron?
Cropocts caera n crere cocrannser 2 - 10° w/c. (Omaem: 56°.)

. Jlys coeta BMXORNT 1O DPEOMEI MOA TeM e YITOM, TOA KKMN BXOAMT
B IpUINY, TPIEN OTKIONSETES 0T MEPBORATATLHOTO NATpARACHTS Ha yron 15°,
npenowasmomuii yron mpmas 45°. Haiizure moxasarems mpesos et Mate.
prana npnawss. (Omeem: 1,3.)

Yposens B
6.3.5. Kancymascs raybuma noRoexa, ecut cMOTPeTS 10 nepTiKan o, paniia 0,9 .
Onpezennte nermmmyo rayGumy ororo nopoena. lloxasatems mpexonemms
nomut paven 1,33. (Omeem: 1,2 .)

. Ha crexasmnyo Tpexrpanmyio mprawy ¢ mpeowtomum yron 45° mazaet
1y3 cnera u muxonuT w3 mee mox yraow 30°. Haiiure yron nagemns nyua ma
npuany. Toxasarens npexowemis crexta paven 1,5. (Omaem: 40°.)
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Cpeamus aompmocTs nepesentoro Toxa P:
P = Ulcosg. [t
Bnecs U u [ - geficryioupe nanpsxeriie i cuia Toxa 5 970fi memi.
U3 yerosin sagatn mam HaBECTHO MAKCHMATbHO® Hanpswienie U, B o1oil nem,
09ToMY BoCHOALAYeNER dopMYIO:

v-F @

Crossiee maiitu pefictsyiomee suauene e Toica I. Ero uoio onpesexuts no
aaxomy O3a A% MONHO HENH NEPEMERIHOTO ToKa:

Torza ¢ yuerom, wt0 ® = 2av i [ =

-

Tozeranms (2) 1 (3) b (1), ompexeIN BTOPYIO HEKOMYIO DEMSIRY ~ MOIWOCTS

. noayuaes

@)

U: cos
. A
; 1
EN S L
e
Tponasenest uencms:
2:3,14:50-50— :

¢ = arctg

Vpoaens A
K KaTymike HEAVKTHEHOCTH MOARCACHO HANPIUKGHIE, HOMCHAIOLEECH MO
aaxouy u = 100 cos 100xt. Amnauryza cina Toxa » xarymie I, = 8 A, ee
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6.3.7. ¥ npuasst ¢ nokasaresen npenosnemis 1,41 1 mpesosisomtst yritos 30° oxa
rpasts, mocepeSpera. JIy' CBOT NAAACT A HEMOCEPEGPERTYIO TpAD NOA YE0M 45°
i MoCTe OTPAKCNIS BLXOAUT 13 MPHUAMH eped o7y ke rpais. Haitgute yrox
secay nagmomN 1 DX AysaN. (Omeem: 0,17°.)
Vposeus C

6.3.8. Ha nonepixocTi 5ooesa Ryt 5 31 miasacr anepiiii 1pyr paguycos 13,
HAZ HEHTPOM KOTOPOXO HA BHCOTE 2 3 PACTIOTOKCH TOUCUIA: HCTOWMI: CBCTa,
Onpepeante pazye Tems ma aue vogoema ot xpyra. Ioxasareas nperoTemts
sonut panen 1,33. (Omeem: 2,8 x.)

6.3.9. Ha aue pyuss nescur xaxemer, Typuer pema gocras ero. Ilpumenupimics,
om omyeTin pyKy B BOAY MOR yrion 45° & momepxHocTir. Ha KaKox paccrosumit
oT KaMemKa pyKa KoCETCR ANa PyWbs, eci oro rayGna pasna 32 cn? Io-

1
KaaaTens peOMICHNA ROAM cocTaAser < . (Omaem: 12 cx.
1p: A 3¢ )

6.3.10. Jlyx cnora nagaeT HOX yr1ox 58 HA NOBCPXHOCTS O, HATHTOI C106M TOMIHHE
10 a0 b crexamunoe Gmmonne ¢ navexonapanneasim Ao, Tloxasarens npeto-
remias 5o cocranaser 1,33. Hali e nOKa3aTe:nh IpeToM OIS CTex1a GTI0TA,
ecan BumeIL HOX GIOAEN 1Y CNEMICH OTHOCHTEALHO NAAIOIIEro K pac-
crosmue 6,2 e, a B CreIcre Y% WpOXOMT TyTS, paB 5 M. (Omoem: 1,55.)

1. Tlpn mpoxomsgemmm cnera 1o omTITIeCIN Meree LIOTHO cpexs § Gonee mAOTHYI,
HanpIME, 3 BOIAYXA B CTEKAO WA BORY, TO U, > U, M, CICAOBATENLHO, COMACHO IAKO-
ny npenonaenmst (6.6), noxasarems npexowaenus n > 1. Hoorowy a > f, » peayabrate
npenoremi nys mpRGMEAACTCS K HOpMATH, X pamMTC pasena cpea (puc. 6.4.1).

A e cper mpoxomuT w3 OMTISIECKH G07eE MAOTHOM CPEA B MEHeE IIOTIYIO CPExy
(puc. 6.4.1), 70 « < ) 1 3ax0R MpexONTEMIS MPHMINACT cACAVOMI DI

sino w1

(6.10)

Puc. 6.4.1. Tipenowenie coera npi HePexoe 13 ONTHCKI 6010 WIOTHON CPOAst
onueckn Mence iOTIYIO cpeay
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Ipu paduomenegonnoii canau KoneGamNs AARICII BOIIYXA B GBYKOROH BOHE
PEBpAIAIOTS ¢ HOMOIHIO MUKPO(OHA B IEKTPRITECKHE K0ACOAMMS TOil e OPNLL.
Kasasiocs Gui, eciu oTi KO€GANIS VCHINTS 1 NOAATS B ANTEHHY, TO MONO GyAeT
HepeAABAT HA PACCTOAMIC POk I MYIHIKY C NOMOIIMIO OACKTPOMATHHTHAIX BONH.
Opuaxo B AeficTauTenocTH TAKO C10COS NepesatH HeocymecTsuM. Jleno B ToM,
W10 KoTEGAMIS BYKOBO/i HACTOTH IPEACTABIIOT COGOIi CPABHUTENLO MeeHILIe
KoTEGaIIL, & ITEKTPOMATHITHbE ROTHEL ¢ TaKofi KHAKOF (3BYKORO) UACTOTOf He pac-
npocTpaRSIOTER (TotICe, HTEKTPOMATHNTHEE BOTHB CO SBYKOBO/i HACTOTON MpaKTI-
wecki ne cymecrayior).

3. JL NepeAAH 3BYKA BHCOKOACTOTHAIE KOTGGANIL HAMEHIOT, ILTi, KAK FOBOPAT,
MOOYAUPYIOM, C TOMOILIO HTEKTPIECKIIX KONC6ANI HHAKO (3BYKOROH) HACTOTHL
TIpiMepOM MOAYASNIN ABAACTCS MAMHEHIE O ONPEACTCHEOMY 3KORY AMIIUTYA,
HCTOTHL LTI (hATLI FAPMORINECKIIX KONCANIE ¢ IETLI0 BHECONNS B KOTCOATALHELK
nponece TpeSyenoii mnopmanit.

TpocTeiiumn BMAOM MOAYIALIN BHCOKOYACTOTHOTO CHTHATA SIBISETCH @MNIU-
mydnas nodyasyus.

AMnAumyonaa ModYAAKUA - 5TO UIMEHCHHE ANILTHTYAM BEICOKOUACTOTHEIX
KoneGamMIE 10 BAKOHY HIMEHEHIS! [IePEAABACNOTO GBYKOBOTO CHIHATA.

Ha puc. 4.3.2 noxagans: Tpu rpaduica: a) rpaguK Koe6ARIE BLICOKOH HaCTOTH,
Kotopyio HA3uBaIoT Hecymedt acTOTOl; 6) rpaii KoTeSamMil BYKORON HACTOTEL,
T.e. MORYHPYIOUX K07eGaNIi; B) FPABMIC MOZYHPOBANNbIX 110 AMILTHTYAE BHCOKO-
sacToTHLX KOneBANIL.

o ‘b
LU

—
=
=

i

I

Ty A4 >

6

Pue. 4.3.2. Tpaguia koneGauuit: a) rpagiusc Ko1eGauui BHCOKOI MACTOTS; 0) rpaguic KoToauwit
‘aBYKOBOTi SACTOTLE ) FPUIK MOAYIHPOBINILLX [0 AMILIHTYC BHEOKOUACTOTIAX K0nCOME
OCHOBIAe IPHHIIIA PAAHOCEA3 TPCACTARTICIHI B BIAC G10K-cXeMb Ha puc. 4.3.3.
AMnAumydnan MODYARYUA BLCOKOUACTOTHLIX KOTCOANIIL, HCIOEIYONAR B PAAHO-
CBAISH, FOCTHPACTCH CHIETATLIAM BOJEHiCTBEN Ha FEHEPATOp HESATYXAIOIIX KoTe-
Ganuit, B 9CTHOCTH, MOAYIAIINO MOKHO OCYUIECTBIT:, MIMEHSIS HA KONEOATELHON
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25.2.

2.5.3.

25.4.

2.5.5.

2.5.6.

25.7.

2.5.8.

axTunnoe conporuenie R = 2 Ox. Onpegenure umgyxTupiocTs karymin L,
axTiBHyI0 MOUEOCT, ToKa B Heli P 1 xodppummenT MOmHOCTH €05 . (Om-
sem: 9,3 Tn; 226 Brs 0,565.)

DeKTPIECKA LEM COCTONT 43 NOCACAOBATEIHNO COPIHEIILX CONPOTHE-
tewst R = 4 On, warymncu L = 6,37 uT' u xouzencatopa C = 159 uxe; ona
ETAETCS OF HCTOWIIKA CHEYCOMAATBHORO TOKA ¢ 4aCTOTON 200 Tt  HAnps-
scemies 120 B. BOucaiTe TOK B em, HATPSUKCHIE 52 BCEX YIACTRAX, aK-
THBiyI0, peakTHBIYI0 i HomHYI0 NomocTi. (Omaem: 24 A; 96 B; 32 B; 20 B;
2304 Br; 2880 BAp; 2880 BA.)

B oexTpiIeciyIo nemms MepeNeHNoro Toka Hanpmienien 220 B, uactotoii
50 T simosena xarymia ¢ ungysTHBROCTH0 0,0127 TH It AKTHBHM CONPO-
Tunzeniex 3 On. OnpeferiTe: PEAKTHBNO® CONPOTHBIENIE KATYIIKH] TOK
B KATYIIKE; AKTHBHYIO H PEAKTHBHYIO MOIIHOCTH KATYIIKH; OHEPFIO, 5a-
nacaemyio B warmuTHoM nome warymxu. (Omeem: 4 Ow; 44 A; 5808 Br;
7744 BAp; 24,59 i)

Mormsiocrs, noTpebesas Harpyaous conpornemie R, = 9,9 Ox, nae-
patercs ¢ noMompI0 BoABTMETPA 1t aumepyeTpa. Borsmerp noxasusaer 120 B,
anepuerp ~ 12 A. Cuiras, 4ro noKa3aMis NPUGOPOS He COACPIKAT HOTpeI-
HocTeii, mogcuNTaiiTe MOMHOCTS, BHETNIONyIOCH P conpoTHBeny R,.
Haiizure norpemmmocts nomepemus Momocts. (Omsem: 1425,6 Brs 1%.)
Vposens B

K remepatopy mepementoro snexrpieckoro Toxa ¢ manpsxemuen 240 B
u wacroroit 50 Ty npicoesumen KomAencaTop enxoctsio 40 Mk, Onpese-
MiTe: PeRKTHBNOE COMPOTHBICHIE GMKOCTH TOK B 9ICKTPINCCKON Hemt;
PeAKTHBHYIO MOUHOCTS WeIN; MAKCHMANLEYIO DHEPIO, SANACAENYIO
B oexTpIIeoKo noxe Konzencatopa. (Omaem: 80 Osx; 3 A; 720 BAD; 2,3 Jlx.)
Karymxa muaysuenoersio 0,318 I i AKTHENAN CONpOTHBICHIENM
100 Ox mOAKTIOUERA K HCTOWHIKY CHEYCOMAQTLIOO HANPSKCHIS HACTOTOM
50 T, geiicrsyiomee suauenie Koroporo coctanasier 120 B. Onpegeaute
somuocTs, puensenyio 5 uem. (Omsem: 72,1 Br.)

B CeTh NEPeNEHNOTO TOKA BKTIOUGHH TOCICAORATENBHO KATYIIKA MHAYK-
TusmocTsio 3 MIH W axTuBEMM compormbiemies 20 OM, KOMAeHCATOp
enxocrsio 30 Mxd. Hanpsenne U, na xomgencarope coctasaser 50 B.
OnpegeniTe: NANpSMeHHS HA JWAHMAX HEIN; TOK B HeM; HANPSKCHHC
Ha KaTymKe; aKTHBHYI H peaxTismylo Mommocts. (Omsem: 50,44 B;
0,471 A; 0,44 B; 4,44 Br; -23,34 BAp.)

Vpoaens C

B niemu, xax noKasaio Ha cxeve (puc. 25.2), HOAKTONCHE KATYIIKE, KOMACHCATOP
u pesucropst. Hauayscrumriocrs sy papia 15 T, eNKOCTS KOUACHCATOpa CO-
crannses 20 s, R, = 10 Ow, R, ~ 30 Ose. Hampswenne ncrowmnca pasico 100 B,
sacrora ~ 100 T, OmpexeTITe: TOKI b eI, QITHDAYI0, PeAKTHBIYIO H HOTIYI0
sompocrs b nems. (Omeem: 6,9 A; 7,27 A; 1,17 A; 570 Br; 389 BAp; 690 BA.)






OEBPS/image/577.jpg
B otom caywac @ < B, T.e. mperowiemmii AV OTKIONAETCR HA coff pas
or nopwann (puc. 6.4.1). Tlo Mepe ymemuuemus yria o yroa mperosiemns
Taxae ymeawuupaeres, ocrasascy sce ppews Gomsme yria . Haxomen, np
HeKoTOpOM YrAe MafemMms @ amAueHHME VrAa NperoMicmus [ mpubAmdmTes
K 90° 1 mpenowmemLik Ay GyACT HATPABIEH HOSTH IO TPAMNIC PAIKETA ABYX CPEA
(puc. 6.4.1). HauBommesty soswoncuowy yray npesosnemus [ — 90° coornercrnyer
yroa nazema a,.

Tl HAIM Y TPCRIIN OTPAZKCNICM CHOTA HAJHAAEMER OMPANCHLE GEeZ0 CaemOso-
20 uanyuenus npu ezo nadenuu ua zpanuyy pasdena days npoapatHbLx cped us cpedn
¢ Gorvwux noxasamenex mperosaenus, xozda yzon nadenmus mpeaocxodum
~nexomopwi npedensuwil yzon .

2. llas mabmogenns monoro puyr-
pemnero orpamenis cmeTa MO ie-
mob30BaTH CTEKAMMEM MOAYRMANHAD
© maronoit mrockoit monepxioctsio. Mony-
mmanmap saxpemamor ma Amcrxe
max, 4ro6s1 cepeAuNa wrOCKof MOBEPXHOCTIT
noAymwINAPa copaAaTa ¢ HewTPON ACKA
(puc. 6.4.2). Yoruit nysox crera or ocsern-
enn HAmARIAOT 1A GOKORYIO NOREPXIOCTE
HOAYIUAMEADA NCPOHAMKYARPIO €ro mo-
bepxuocs, T.e. proas paguyca. Ha oroii
nomepxmocTn Ay me mpeoMasercs. Ha —
wocKoit nosepKHoTH s wacrumo npoos.  Pue. 4.2 TIpubop ns wecacrosans
Aseres u wacTivmo oTpaacTs OTpAKCHHE otpexiemua coera
"BPONCXOAIT B COOTBETCTDINM ¢ SAKOUON OTPAKCHILS, & IPEAONTCHIE ~ b COOTBOTCTRIN

¢ saxonon mpexoweni.

Ecau yeamuupars yron DaZeHus, To MOKHO 3ANETHTE, WTO ADKOCTH
(3 CreAOBATERIO, SHCPTIL) OTPAEHIOTO TYWKA YCHAMBACTES, B TO BPENS KaK Ap-
Koery (smepris) npenowreHHOro nyIa nagact. OcoSemo GHeTpO yuBacT ImEprI
mpenowacumoro myua, Korza yron npeaowremns mpuGmactes k& 90°. Haxonen,
KOTAA YTOT MAACHIS CTANOBNTCS (,, TPEAOMCHNELI MYOK HACT SAOTD TPANILS Pad-
Ae7a ABYX CpeA, TpH STOM A0 OTPAKEHIO SHeprIM cocTapaseT nowT 100% . Ecxir
AQTBIIE TIORCPHEN OCBETHTEITS, VRCTIHE YTOX NAACHAS, TO YRIAIDY, T0 PEAOMICH-
Wb MYOK HOANOETLIO HEHE3AET I BECh CBET OTPAACTCA OT TPAMNIM PAACKA ABYX

CPeA, T.e. NPOMCXOAUT NOTHOE BHYTPEHICE OTPAKENIIE CBOTA.






OEBPS/image/421.jpg
KowType HanpsKerie, coyfaBaenoe HCTOuMIKOM. Uen GO HATPSICHE Ha KO-
Type resepaTopa, Tex GoILNIE IMEPrI NOCTYTACT 3a IEPHOR OT HCTOUHMKA B KOHTYP.
DTO MPHBOANT K VRCMUEHIIO AMIINTYAN Konebaniii B Koutype. Ilpi yNeRuCHIT
HANPAIKCRILS SHEPFI, HOCTYNAIOWAS B KONTYP, Takse yneubmactes. TlooTony yMemk-
maeres w aMmANTY A KOTECARMIE B KOHTYPe.

renepatop

Buacokoli sonyaupy- npuewsus rpow-
uacrorst Tomee wouryp Koro-
yerpoticrso  aerexcrop Bopit-
~ Tem

nepeaadiman ipuencas

Puc. 4.3.3. Baox-cxema pagnocasait

EcA MEHSATH HANDAKeNNC HA KOHTYPE ¢ NACTOTOl, MHOTO MCHLHIGH MACTOTEL
KoeGaIii, BHIPABATIBACMELX TEHEPATOPOM, TO HIMEHEHIS AMILTHTY/IH ITHX KOTe0a-
st GYAYT NPHOAMSHTELHO NPSMO NPOTOPUHONATLIM MAMCHEHIN HATSKCIIS.
MMERHO Takas 3AKOHOMEDHAS JARNCHMOCT: NPHMOHACTCS TR AMILTHTYXNOF MOZY-
s, Taxe, HAUPHMED, B HPOCTOM YCTPOICTRE LIS 0CYIECTBACHIS AMILTHTYAHOI
MOAIIAIMH BENOUAIOT HOCIEAOBATENSHO ¢ HCTONHHKON NOCTORMHONO. HANpSIKCHIS
AOTOAMNTETLHALT HCTOWHIK MEPEMENHOTO HANPSKCHIS HUIKOH MACTOTSL DTUM He-
TOWHIKOM MOJET GuiTh, HAUpHMEp, BTOpWTHA OGNOTKA TPANC(OPMATOPA, CCTI HO
ro nepiHOfi 06MOTKe NpOTEXACT TOK IRYKOROf uacToTH: (puc. 4.3.4). B peayastate
aNITHTYAA KoTeGaINi B KOACGATELHOM KONTYDE FeHEpATOpA GY/eT HIMEHATECS B TaKT
© HIMEHERILAH HANPSKENIS KA TPANINCTOPE. DTO I OIHATACT, UTO BEICOKOUACTOTHEIE.
KOTEGAMISE MOAYAHPYIOTCH 110 AMIIHTY /e HHOKOIACTOTHAM CHFHAION.

Puc. 4.3.4. Cxexa yerpolicTsa A1 0cyIecTRACNIA SMIITY O NOAY AL

‘Bpeweriyio passepTIcy MOAYIHPOBAIALX KOEGANIIi MO0 HAGTIOAATS HEOCPEA-
CTBeNHO Ha 9KpAHE OCLIIIOpaG, €CAN HOZATS KA HETo HATIPIKENIE ¢ KOAeOaTeD-
Horo xouTypa.
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Puc. 252 Puc. 253
B aexpiuccsyio Kemts mepesemoro toxa nanpsxener 220 B, wacrotofi
50 T'n prasouenn xarymia wnAyKTHDROCTLIO 23,5 T 1 AKTHBHAE CONPO-
mupzenen R, - 6 On; - 22 A; U, - 132 B; cosq ~ 0,6. Onpexeante: max-

CHMATLEYIO MOIIHOCTS B AKTHDHON COMPOTBICHII; AXTHBEYIO MOLWOCTD;

pearTBEYI0 MowHOCTS; MOTKYIO NomHOCTS. (Omaem: 5808 Bri 2004 Bri

3872 BAp; 4840 BA.)

2.5.10. Tlocaegonarensuo ¢ xarymoi, axrumoe conporuprente Koropoii K, = 10 Ox
w unayrrnBmocTs L ~ 0,0818 T, itioven MpHEMHIK, 06AGAAIONNI ak-
e conpormaenies K, ~ 1 O u exicocrsio C = 796 wx (puc. 2.5.3).
K enn npmronceno mepecunoe mampsenre, HIMEHSIOMEEC 10 JAKORY.
u = 169,8 sin (3140). Onpegeanre: moxoe conporupieute nens, KoApPn-
IHCNT MOIHOCTH WEI; TOK B HemN; QKTHBHYIO, PEAKTHDIYIO  OTHYID
~omuocTs. (Omeem: 12,5 On; 0,88; 9,6 A; 1014 Br; 553 BAp; 1152 BA)

1. Peaonane npu nocredosamensnon coedunenuu sxeMenmos anexmpuueckoil
yenu nepementozo mora. Ilooe CONPOTHBICHIE NOCICAORATEALHOF HICKTPIICCKOI
NN TIEPEMENHOMY TOKY 3ABHCHT He TOALKO OT NAPAMETPOR LEMH, KO i OT UACTOTH
nepemenoro Toxa. B s onexrpiueckyio nens semotars 1. MA

‘AMIIEPMETp HEPMEHHOrO TOKa i HCCIEAOBATS SABHCHMOCT Q-12
aMmAETY A KoACSAM citL TOKA o wacToTst mpi moeto- 400
S0l anmTHTY e KOTeGANMIE HAIPSKeII, TO OGHADYIH- 300,
Baercs saBicHMOCTS, IpeACTABICHRAS KA puc. 26. i

HAanenue sospacmanun amnaumyow xonebanui 200
cunm anexmpuueckozo moka npu wexomopox aua- 100 Q-
wewuu wacmomw v, 00 MaKCUMAABMOZO IWaneNUR Y
nasmeaiom daeKTPuCCKUM pesomaucon, a vacmo- 07000 2000 V- T
my, npu xomopoi amniumyda xoaeGanui cunm =

moxa docmuzaem MaKCUNGABNOZO IMaveNUR, —
Ppesomancioii wactoToii.

Puc. 26.1 Daexrpuic-
exult pesoase oxa,
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Ha puc. 6.4.3 naoBpaies mywoK ayieil OT HCTOMHIKA, NOMINCHHOTO B BOZE He-
AATeKO OT ce NOBCPXHOCTH, e HOKAIANA OBAACTE, B KOTOPOH MPONCXOZNT MOTHOE
BnyTpeniee orpaenie caeta.

Vzo0n nadenun a,, coomaememayiouuil yzay npenonrenun 90°, nazwaaiom upe-
Aeasuan yraom nomnoro orpazenns. Ipi sin b = 1 dopayia (6.10) npimmact pit

®.11)

Puc. 6.4.3. Orpaskeiiia caeronoro nya, Hexoxamera Puc. 6.4.4. Caeronon
12 nerounca b B0z

U3 ororo panercrna 1 MoxeT GHT HAiiZEHO NATCHIE TPEACTBHORO YTIA HOTHOTO
orpacemns a,. Jina somst (n = 1,33) oo panmo 48°35', xna crexcna (n ~ 1,5) npmmm-
saer omasenne 41°51', a gns amwaga (n — 2,42) cocranaser 24°40'. Bo neex cryuasx
BTopoii cpenofi AmAReTCs BOIAYX.

3. Slnnemne mormoro orpamemms nerxo mabmoAATS ma mpocTon omure. Hamnen
B cTaxan BoAY 1 moAMEMEN ero mecKombKO BHme yponns ras. IlonepxmocTs BoxsL,
ecam pacemaTpuBaTs ce CHI3Y CKBOID CTENKY, KETCS GIECTAMCH, CAOBNO MoCCpED-
pennofi, ncneacTBue monToro OTpANCIA CBETA.

Bo worIX mpuGopax, mAmpmNCP, B GMEOKISX, MOTHOC BEYTpEMHCE OTPANEHHE
nenonsayeres mpw oTpacemun coera 5 mpaMax. [IpeHMYIIECTRO COCTONT B ToM, IT0
npu atom otpamactes nowtn 100% cnera 1 naOBpANeIE MOTyTAETES Gonee APKIML.

Tlommoe pryTpenTCe oTpaTCEmIC CBETA HCMOTBIVIOT B TAK HABIBACHOH 60AOKONNOI
ommuKe an% mepexATH CBETA M MICOPAKEHNS IO MYSKAM MPOIPATILIX THOKNX BOMO-
xon ~ caemosodos (onmiriccsoe Bomoxmo). Caemosod (onmusiecroe 60a0KN0) pex-
CTanaseT COBofi CTEKAMNOE BOAOKHO WTHBAPMCCKO (PN, TOKPHTOE 0B0TOMROM
13 IPOIPATOTO NATEPHAT € MCHBIIIN, SIEM ¥ BOAOKHR, MOKAIATEACN TPETONACHIS.

B CUET MHOFOKPATHORO HOTHOTO OTPANKEHIIL CBOT MOET 6HTS HATPARIEH 10 T0BOMY
(mpsory mwa maormyromy) mymi (puc. 6.4.4). Bonoxua cobupaiotes n scryrst. Ipi
STOM [0 KaXIOMY 13 BOIOKON HepeAacTCs KaKofi-HHGYAL DAeNeHT uIDpaNenILL.
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Kposie amILITYAHO MOZYASNHIL, B HEKOTOPHIX CAYHARX NPHMCHSIOT aCMOmAYI0
M0dyARYWIO; & uacmOmNOI MOYARLU OCYlUjeCMENREMER UINEUENILE LaCTOMb
Konebanuil ¢ coomaememauy ¢ ynpasAAIOUUN cuznarom. Ee NpeUMYIECTRON AB-
eTCR GOABIA YCTORNHBOCTS 0 OTHOWIEHIO K HOMEXAM.

CX0%5 M3 BLINICHEPEUNCICHNOTO, MONO AATH CACAYIOIIEE ONPEACICHNE MOLY-
s xozeGanii.

Moayanuueit naawaaemes nedrennoe no cpasuenuio ¢ nepuodon Konebanui
(puc. 4.3.2, 6) usmenenue anniumydw uau wacmomu onNw. no onpedercnnoi
aaxouomepnocmu.

Tpn 060x cliocobe 3MOAYAAMIA KoeBaMMIi AOTKEA NOATMNATECS caeAyiOmei
SAKOHOMEDHOCTI: CKOPOCID USMEHENUS ANRAUMYIet UAU HGCTOMbL JOINHA Goumit
docmamouna mazoit, umoGeu sa nepuod T koxeGanus Modyauposannsil napanemp
noumu ne usnensaca (puc. 4.3.2, a).

4. TIpumaTasit NPUENNIKOM MOAYITHPOBANHLI BHCOKOUACTOTHE CHINAT Xae
HOCIE YCIIEIS He CHOCOBeH HENOCPEACTEENHO BHIIBATS KOMeDANHs MeMOpaKE: Tere-
oma wm pynopa rpoMKOTOBOPUTENS cO SEYKOBOH wacTOTOf. Om Mower BuzATH
TOALKO BHCOKONACTOTHEE KOTEGaNIL, He BoCHpumMMAeN e namIM yXON. ToaToMy
B IpHEMIIIe HEODXOAIUNO CHANATA H3 BHCOKONACTOTHEIX MOAYTHPOBANHEIX KOTeGatit
heanTs curnan sykosoii wactors:. Taxofi npoilece nPeoGPASOBANIS CHIHATA Ha-
auaior demexmuposanuen (uu demodynsyuei).

JleTexTnporanien (1eMOIATIIEH) KaIWaaemER nPeO6PaIORaNLE AnEKM PUNECKILY
KoneGanui, ¢ peayavmame Komopozo U3 GucoKONGCMOMNLLX KoORCGaNUIL GrdensIOmER
KoneGanus Goxee nusroii wacmombt.

JleTexTipoBaIHe 0CYINECTBASETCH YCTPONCTEOM, CORCPIKAIIIA DTENEIT ¢ OAHOCTO-
Poseli TPOROAIMOCTEIO — AeTeRTOPOM. TAKHA JACHEHTON MOKET GHITE DICKTPONNAT
Masina (BakyyMLLi AHOR) HIH HOTYIPOBOANMKOBHI AHOT.

Pacexompun pabomy noxynposoduurosozo demexmopa. Tlyers oo npubop sxctiotes
B HEN NOCHCAOBATENLHO ¢ HCTOUHMKOM NOAYTHPOBARNBIX KOACOamML i HATpYSKOi
(puc. 4.3.5). Tox 5 Henu GyzeT Tess NPEHMYIIECTREINO B OANOM HATIPABICHS, OTNE-
HeHHOM 1A PHCYHIE CTPEKOfi, TaK KAX CONPOTHBACHIE AHOAA B IPAMON HATpABCHII
am0ro aembime, wen B 0GpaTHoM. Mui B00GIIe NOeM mpeHEGpe s OGPATHLIN TOKON
H CHUTATE, NTO IHOX OGTAAGET ONHOCTOPOMHEH HPOBOAUMOCTHIO ¢ BOAKT-aMIEpHOi
xapaktepuCTIKofi, npeAcTaBIe IOl Ha puc. 4.3.6. B AefiCTERTEALHOCTI TAKYIO XapaK-
TepHCTIIY AHOZA NPUGIKENIO MOKHO NPEACTABITE B Bie TOMARO, cocTosmeil 13
ABYX HpSMOTHHEIILIX OTPESIOB.

1

I
Bt

At |

Puc. 4.3.5 Horynposoxmconsili xuox 1 et Puc. 4.3.6. Bonsa-annepuan
© HCTOUHIIKOM MOYAHPOBIHILLX KoNCOMMIE 1t HATDYIKO xapakTopucrika 0N
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Taxas SABHCHMOCTS CHIL SACKTPHIECKORO TOKA B LEI OT HACTOTH OGBACHIETCS
exeayiomung o6pasos. Ha HHOKILX MaCTOTAX @MKOCTHO® CONPOTHRACHIE KORXGHCATOPA

xarymin (X, = ©L) Ha RUSKUX YACTOTAX MAJI0, HO BOSPACTACT C YBCTIIEHIEN HACTOTEL

1 l)
F—— N P .

noToMy aMmTHTYAS CHAN TOKA B COOTRCTETBI € (opMyOfi (2.38) cTamoBuTES Mar-
cmanbnofi, T.e. macTymat onexrpmuccxmii pesomanc Toxa (puc 2.6.1). Tlpn Gonee
BHICOKHX HACTOTAX HRAYKTHDHOE CONPOTHBACHIE MpeBLIIACT exKocTHOE. BospacTamme
HHAYKTIBHORO CONPOTHBACHILS © HACTOTOH NPHBOAIT K YOMBANNIO CHIBN TOKA B et
na wacToTax, Gonbummx pesonamcofi.

Tax xax KO1COAMNS MANPSAEHIS Ha KOWACHCATOPE N KATYNIKC HIAYKTHEHOCTIH
P X TIOCEAOBATE TLIION COCAMHENTI TPORCXORAT B MPOTHBOGpATE, A HTEKTPHICCIiE
TOX EPed BCE DTENENTH IEMI TPOTEKACT OATIN 1 TOT e, TO A PADCHCTRE HAVITHD-
HOTO 1 eMKOCTHOTO COMpOTMBACHTIi HATpAKENTS KA WX B M0G0 MONCHT BpeMenIt
ORMEAKODH 10 NOAYIIO, HO MNEIOT MPOTHBOROAOKNHE WAL

u, = u, (2.46)

Cornacno yenomumo (2.46) MrHODemmoe mAMPSACRIE Ha PESMCTOpe OKAIMBACTCS

pasmm npRIOenHONY HANpSCHIO:

X, = X, wm ol

wmuy b, b=

(2.47)

Taxus o6pasost, yexone (2.45) 1 BuTexaime 13 ero yexomns (2.46) 1 (2.47)

Taxie ONPEACITIOT PedoNane KanpAACenU:
Peaonanc, Goanuraiouui npu pasencmae uNdYKMIGNOZO U eMKOCINO20 CONPO-
muenenuil @ nocnedosamentio coedunennoi IneKmpuNECKONl Yeni nepereniozo
moKa, Ha3WGQemER Matsce PeIOHANCOM HADCHINIL.
Ha yenonnst (2.47) MOnHO HafiTi NIHOBOHNO® i PE3OHAHCHOR SHANCHIS CHLIA TOKA.
» nem:

i -2, 2.48)
o 2 ©.48)
L (2.49)

=|

Tor iKe PeayILTAT MOAHO NOTYWIHTH, HONONRIYA yer0RHe peaouanca (2.45). Bro
YCA10BHE HO3BOTAET ONPEAENTS PESORANCHYIO HACTOTY ©, 110 HIBECTHAIM JHATCHHN
MHAYKTHBHOCTH KATYIWIKH 1 27eKTpOeMKOCTH Komzencatopa. Hs pasectsa (2.45)
cneayer:

1

(2.50)
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Taxim 06pagon, ¢ MOMOIIEIO CRETOBOTOR MOKHO KAX YFOAHO MCKPHBISTE HyTh
cneroRoro myuxa. JUAMETP CHOTORCAVINIX AILI JCHUT B NPEATAX OT HECKOTBIHX
AMIKPOMETPOR X0 HECKOBKIX MILL1IMETPOB. L5 MepeAatH HaoBpaeItii, Kax npani-
10, MPUMEHSTIOTCS AHOFO/K LTS A CBOTOROXEL V13 OIITITECKIX BOTOKON HIrOTARTIRAIOT
sabemn (puc. 6.4.5) A1 OUTOROAOKONHOH cRAIL

r &
WWM i

4.5. KaGean onoxomsolt onmiii

Hanpusep, & ©. ATHpay UMEETCS 3AROA T BEIIYCKY ONTOROTOKOHHOTO kabers,
nowpusatouii 20 30% mnoTpeSHoCTH Beero Kasaxcrana 5 ONTOBOAOKOMNOH HPOAKILIL
OnTORONOKONMAS CRAGL TPHMEHACTCS AT TeIeQONNO CRAIM I RHCOKOCKOPOCTHOTO
nrepiera.

4. Omrueckoe B070KHO B HACTOSIIEE BPENsE CuUTAETCS CAMOfi COBEPICHHOI -
amteciofi cpeaoii A5 HepeAati HAQOPMAIIN, & TAKIKe CaNofl HepEICKTHRHOf cPeA0i
AT Mepexau GOTLITNX NOTOKOR HUGOPMALIIE Ha GHATNTEILNbE PAacCTOHAS, ONTo-
‘BozoKommbE KaGe:: ofecnewnBaeT GOBIIYI0 NPONYCKIYIO CnocobHocTS: 0 10 TouT/c
i1 BLIe. BTO TYUIINe TOKABMTENI, UEM Y MEAHOTO Kabens. ONTHKA TOTHOCTLIO YCTofi-
“HBA K PAAMO- 1 DCKTPOMAFHINTHAN HATYUCHILAN, BIAUMHEIM TOMEXAM, HPOBACMAN
© comporuBrenen 1 MuoTmM APYFEM pakTopad. ONTOSOTOKOMH KaGeH MONHO
HPOKIAALIBATE PHAON ¢ MPOMMIILTEHHEM 0GOPYAOBAMEN Ge3 KaKMX- TG0 onaceLii.
C onTomonoxomLM xabere mest Bama UNGOPMAINS HAXOZHTCA B GeIONACHOCTIL.
Cirian, nepeaanae il o ONTIKe, He HATYMAETCS I OFO OYEHE COKHO HePeXBATHTE.

‘BaskHoe CBOJCTEO ONTHYECKOTO BOTOKHA ~ AOATOBEHOCTS. BpeMs AKHusiit BONOKHA,
70 coTE COXpANCRIE 1M CROIX CROFICTE B OIPCACTCRUALX NPEXETAX, NpeRnIACT 25 10T,
470 1I03ROAAET TPOIOKHTE ONTOROIOKOHHLL KAGETH OHI PAI I MO MEPE HeOBXORH-
MOCTH HAPAIEATE NPOUYCKEYIO CHOCOGHOCT: KANATA TYTEM 3AMCHH NPHOMINKOR

11 nepeaaTuuKoR A Gonee GCTPOACCTEYIOMIE Bed JAMENb CAMOTO KaBens.
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o
Pue. 4.3.7. Tpadus nyaseupyionero roxa

B emn ¢ awnonow (puc. 4.3.5) GyaeT Teus HyALCHPYIOMLI TOK, TPAIK KOTOPOFO
noKagan na puc. 4.3.7. BTOT BYTLCHPYIOMIIE TOK CTANKMBACTCS € NOMOMLI0 GIALTPA.
Tipocreiiutit TP MpeACTARET COBOI KONACCATOP, TPHCOCAMNCH ISt HAFPYaKe
(puc. 4.3.8). @urwrp padoract caeayomu oBpazos. B Te MONCHTS Bpevent, KoTAQ
AHMOR IPOMYCICACT TOK, HACTS CrO MPOXOAIT UEPEa HATPYKY, A APYFAS YACTS OTRCTRS-
ercs 5 Kouencatop, sapsmKas ero. PajBeTBACHME TOKA YMEHBIACT IYALCALI TOKa,
POXOARIMErQ teped HATpySKY. BaTO B NPONEAKYTICE MEAAY HMIY-TLCANI, KOTAS MHOX
samepr, KkomAeCaTOp uaCTIHO paspsaCTes Hepes narpyaxy. TlooTowy B uATEpBATC

Puc. 4.3.8. Kouercarop, npucoeAmienill & HATpyaKe, CLARKIBACT Iy TLCHPYIONE ol

MEJIy HMITyALCAMH TOK uepes HATPYSKY Teder B Ty e cropony. Kauui mosuit
HMIYILC HOASAPAIKAST KOMAEHCATOP. B PeyILTATE STOTO depes HATYIKY TeWeT TOK
anyxoBoit wactoTs (puc. 4.3.9), (Hopia K0ACBANIIE KOTOPOFO TOWTIH TOUNO BOCHPONABORNT
(popyy muaKouaCTOTHOrO CHIHATA HA NepeAiomeii canmui (puc. 4.3.2, 0).

Puc. 4.3.9. Cranxenusii ok anyionoli uacrorst

Boitee cromise (IILTPH CRIAMMBAIOT HEGOTLIINE RHICOKOYACTOTHAE TYThea-
i, 1 Ko7EGAMHS 3BYKOBOI HACTOTH NPOUCKOAAT Gotee miabHo (puc. 4.3.9), wem aT0
naobpaskeno ua puc. 4.3.7.
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Takun 06pason, pesonanc nacmynaem npu coanadenuu acmomu: nepeMenn020
moxa ¢ wacmomoii o, caoGodnux KoreGanuil & Konmype.

2. MmayKTiBHioe CONpOTHBIIeNHe KATYIICH i €MKOCTHOE CONPOTHBIENHe KOAer-
caTOpA P PeAOHANCE MOKIHO BLIPATITL, YUEPEd GHAUCHILS HHAYKTHEHOCTH I DICKTPO-

L
T T T 2.5
Nt [ @5

Ompegeniy avmTHTYAY K0neGANNIE HANPSIKEHIIS HA KATYIIKe HIAYKTHBHOCT
H HA KOWJCHCATOpE IPH HACTYILICHH PesoHaNca:

:

Bupasmene (2.52) MOKAIHBACT, ATO MK MACTYIICHIH PeIONANCA ANITHTYAR
KoneGaumii NAMPKCINS KA KATYIIKE I KOMACHCATOPE MOTYT SHATHTENbHO IPCHLL-
B Tn—p———

(2.52)

3
@uamecyio semmny ~HAGLIBAIOT GONNOGELM COMPOMILGRENUE N DICKTDIL-
1 v g por P

“tecxoro KoeGaTebHOro KOTYPA 1 0G0IHATAIOT GyKBOii p:

T
(SN2 (@59
o muspasicenuii (2.52)  (2.58) CICAYeT, 470 OTHOMIEHIE ANILTITY S KoneGamii
HANpAKEHILS HA KATYIIKE (LI HA KONACHEATOPE) K AMILINTYA 1KOTEORNILIE TPITO-
KEIIONO HANPSACCHIIS IPH HACTYIICHI PEAONAICA PABHO OTHOMICHINO BOTHOROTO
COMPOTIRTCHI KONTYDA 1€ GO AKTHBHONY CONPOTHRTCHIO!
Ui Uew 1o _p
v. T, LR

(2.54)

970 oTHOMmENIE HATLIBEACTCS JOGPOMUOCMbIO DACKTPHIECKORD KOICBATEILHOTO
KouTypa i oGosuanaercs Gynoii @:

(2.55)

JloSporsocts, moser focrurars suaserii nopaca 100  ae sume. Bxast 106-
POTHOCTE KOHTYDA, MOH10 ONPEACAHTS AMILIITYAY BMHYACICHHbIX KOTGAHNIL HATpSL-
JKEHIS HA KATYIIe 1T 18 KOWAEHCATOPE B PSONANCE IIpH BITIONENI HCTONIKA.
NeeNEHHOTO HATDSKCRIS ¢ HABECTHO aMTANTY A0 HANpsiens. Boni, Ranpiiep,
B KoMeBATENLHLL KORTYP ¢ A0BPOTHOCTSIO Q ~ 100 BTIOUEH HCTOVIIK IEPENCHHOTD
HanpAzKenIS AMITHTYA0H 1 B, TO IPH HACTYILICRINI PEOHANCA AMILTHTY AR BLIYIK-
AeHHLIX Ko7eBARIi HANPMKENIA HA KATYIIKE 1 KOHAeHCaTOpe AocTiraer 100 B.
Slnterite yBe e s ANIINTY KOTCAMIE HATPIEIS IPH HACTPOiiie Kot~
TYPA B PE3OHANC ¢ HOTOWIMKON KOAC6ARII IHPOKO HCTOALIYIOT B PATOTEXHHKE —
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1. U0 HAILBACTS HOTILIN BUVTPOMIIS OTPAKCHHEN CoTA?
2. Mosker 1t BOJMKHYTS SBICHHe NOHOTO BHYFEHHETO OTPIKCHIS, CCH CBOT IpO-
XouuT 3 BOR B CreK0?
3. Tlpu Kakow yeI0bHI HAGTIORACTER HOHOC BHYTPERHEe OTPANCHE?
4. Tte nenozLayeres nomoe nuyTpeutice oTpaKeHIE?
5. B tew aainouaeros npuHIn paSorst caeronota? Kaxonit mpemyiectsa xasexeit
‘Botoxomol onTukcn?
@a. s sero meoBxoAMNa orpana Kusel § 0BeAUPHON Aexe?

O e R

Pacenorpute pepaxino caera » atocpepe. Mcereayiite mpi BosmMKHOBeMIA
Aempaielt. T4 X MOKHO HABTOAUTL? Poay.ILTATS HAGTIONCHIL 1 HOCICAOBUNIS 0)0p-
aewe  nige pedepara.

6 e R

Onyenire miacTHIY 13 OPFEReIca B COCYA ¢ IPOIPANIHLDMI CTONKAMI, & JaTex Jatelite
b COcyA NORCOMENIO NACIO. OUHIIITE HAGTIORCNOC.

TPHMEP PENIEHIS 3AAYUH

Bazaua. Jlys cuera uxoauT H cxumuAapa B Bo3aAyX. TIpeaensuit yrox orpaenis
s ororo ayua paner 42°28'. HajizuTe ckopooTs PACHPOCTPAREHIS CROTA B CKNTHAGPE.

Pemenue:
TIpn MOAHOM BEYTPEHHeM OTDAMKGHIN YOA NpeOMACHIUS
‘paser 90°.

sino

Tlo saxony npezomaenus:

S m

v, =3 10° sin42°23 = 2,02 - 10° (u/c).

Orser v, =202 10° (w/c).

(@) I'swaain v cavocTonTERsHoro PELIERMA |

Vpoaens A

6.4.1.  Buuicnime npeAea sl YTo NOTHOTO BEYTPORHENO OTPAKCHI A1 KAMCHNON
coau, aGeomormuii noKasaTens npesoM eI KOTOpoil pasen 1,54. (Omsem:
10,5°)
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5. Tlpocteiimmit pazmonpuesmms. Tlpocteiiimii PAAHONPHEMAIUK COCTONT 13
KOTEBATOALHOTO KOUTYPA, CRAGANHOTO ¢ ANTEHHOM, N NPHCOCANNCNNOH K KOHTYPY
e, cocrosmeit us AerexTopa, KoAeHcaTopa i Texegona (puc. 4.3.10).

aereicrop

KoaeSaversiuli

wouryp

Pue. 4.3.10. Cxexa npocreiiuero pagsonpexixa

B xoneGatensnoM KONTYpE PAAHOBOTHON BOIGYAAAOTCS MOAYIHPOBAMHELE
xoneGamus. Karyunc renedonos urpaior pos marpysxi. Uepes mix Teuer To
aByKoBOil wacTors. HeGo.muimie HybCAIII BLCOKOI HACTOTH He CKAIHBAIOTCS SAMETHO
Ha K7e6ANIAX NEMOPAHEL I He ROCHPUNNMAIOTCS HA CAVX.

Moy mpoBaTs MONHO aMEINTYAY MM wacTOTY KomeGammii. Tlpome seero
OCYIECTRINETCS ANIIHTY AHAS MOAYAAIIS.

TIpi eTexTupOBANMH MepeMENbI TOK BMUPAMASETCH H BHCOKOACTOTHEE
nymRCANIN CrARKIBAIOTCE BUALTPON.

6. Ha pacnpocmpanenue paduosoan ciibio sunsior dopua i uamieckne
cnoficTaa GenIOf TOREPXHOCTIH, & TAIKE COCTORHIE ATMOCHOPHL.

Ocobenno cyujecmaentioe exusnue na pacnpocmpanenie paduosoan oxazwaaiom
0w woNuaUpoBaNN020 2030 & GeprHU NaCMAX amMocdepu na avicome 100-300 K
nad noseprnocmvio Jexau. Imu caou naswsaom wonocdepoit. Homusams s0sxyxa
BEPXHIIX C710€R ATMOCHEPH BMILBACTCS DICKTPONATHUTHEIM Hanyeniey Columa
I TIOTOKOM GAPSKEHHEIX UACTIN, UATYUACMEIX M.

TIposopsnias anexTpuseckil TOK HOHOC(EPa OTPANAET PATHOBOTHS ¢ ATIHOH
ot 1. > 10 M, Kax ofuumas MeraTveckas miactima. OAHAKO CHIOCOBHOCTS
HOHOC(EPEI OTPAATS I MOTIOIIATS PAHOBOTHAL CYINCCTRCHNO MEHACTCS B JARHCH-
MOCTH 0T BpeMeH CYTOR 1 BpeMenU roTA.

Verofitntnas PaxHOCHSIn MEAXY YALOHHAIAH HYHKTAMH Ha 3eMHOf HOBEPXHOCTIE
Bie IPAMOfi BIMMOCTH OKATLIBACTCS ROIMOKHON BAGTOAAPS OTPAKGHINIO BOAH OT
HOHOC(EPEL 1 CTOCOGHOCTI PUANOROH OFHOATS BYKAYIO GEMAYIO HIOREPXHOCTS.
910 oruanue BupaKeRO TeM cHbHee, wex 6oL ATHA ROk TI09TOMY PAAHO-
cBfak A GOTBIINX PACCTOAMIAX 38 CUCT OTHGANNS ROAHAMM BOMII OKAILIRACTCS
‘BOSMOHOI I TP AUTHRAX B0, SHANMTENLHO HpeBHIAOMX 100 M (cpeme
 gume BOAHH).

Kopomiue paduosonns: (xuanazon xmm sox or 10 70 100 3) pacnpocrpansior-
4t 112 60TBIIC PACCTOMNIS TOALKO 32 CHET MHOFOKPATHALX OTPAAEHILI OT HOHOCHOP!






OEBPS/image/259.jpg
B CXEMAX PATHONPHENIKOR, YOITITe eH, TeHEPATOPOR BHICOKOUACTOTHEIX KoTe0a-
i, C ypemuenien: JOGPOTHOCTI KONTYPA YMEHDIIAETCS MNPIIA PEIORANCHOTO
minica. Bitf PesONANCHELX KPHBBIX, Oy SHIbIX IPH PASTIIHELX SHAMEHITX A0GPOT-
nocrn xowtypa @ = 2 u Q ~ 12, npescranen na puc. 2.6.1.

3. Peaouaiic IpH MAPAILICTLHON COCTNICHIN JIEMEHTOR HICKTPINIECKON Lot
nepesenoro Toxa. IIpi NapA7LICTLHOM CORXMHCHILH PEICTOPA, KORACHCATOP I Ka-
TYMIKH HANPAKENIE 1A BCEX DTEMCHTAX LTI HMEHACTCS 110 OFNHAKOBOMY SAKOIY
[ = U, cos o], a nomisii Toi 3 oBimeft iem & 060t MOMEHT BDESCHII ARSI CyMIe
MTHOBGHILIX SUANCHI CILTL TOK B TAPALICALHALX BOTRAX. AMITHTYZA KoTeSamutit
CHIM DACKTPICCKOTO TOKA B OBIEH CMN ONPEACTALTCH M3 NPAMOYFOALHOTO
TPeYrOTLHIK BeITOPHOli AMATPAMMEL TOKOB B COOTBETCTBI ¢ Teopemoii TTuaropa
10 poparye:

1 iy
I =L ¢ e [t e (7 (2.56)
1) =+ (00~ 2] 2:56)
1
Beawwunw L, oCu L, o6pamno nponopyuonansuse peaxmusnomy (R),
B

exocmuony (1/0C) u undyxmusnoxy (wL) conpomusaenuanx, naswaaomes
npomogmoCTLIO.
TIpit HeKOTOpOM SHANCHIN HACTOTH © HNAVKTHBHO® CONPOTHRACHIE KATYIIKH
PABEO eMKoCTHOMY CONPOTHBIENINO KOMACHCATOPa:
1
Jie
Tip Taxoit wacToTe ToKH epes KATYHIKY H KONACHCATOp B AI0GOi MoMeHT
BpESCIN PABNL O MOAYTIO  NPOTHROMOOAIE 0 AANPABACHIIO (AN N0 dase
xoneGamus). Ux cyMaa pabia Yo, a CILa TOKA B OBICH HOIH PaBa CHIE ToKa
wepea axripioe conpornenie:

(2.57T)

1
oL =1, orcoma o
oC

U,

- = (2.58)
Tipu sumommemin yexopus (2.57) mo7HOe conpoTHBIENHe 2TEKTPIUECKOH
ems mpumaer MaxcmMaTbHOe sHavene Z = R. MakcuMaibuowy suauennio
HOAHOTO COMpoTHBIENIS NapaLIEALHO DICKTPUECKOl HemH cOOTBETCTRYET
MIERUMATLHO® GHANCHHE CILTM DICKTPHICCKOTO
‘101ca. Caregoparensio, mpw seimomexut yeronis (2.57),
HAGLIBACNOTO YCNOGUEN PEIONANCOS MOKOG @ KO-
neGamenvuon Koumype, cira Toxa B obmei nem
Ha puc. 2.6.2 IPeACTARICHA 3ABMCHNOCTS AMALIL-
TYAM Ko7TeSaMI CHIM DNEKTPUUECKOTO TOKA
5 0ILieN YHACTKE LemH OT SACTOTS! NP HOCTOAHHO
aNITTYAE KoTeGaHIi HANPSCHILS 1A HAPATIETHO.
COPRMHEHILIX KATYIIKE, KOWENCATOpE 1 deMenTe

© axTRNEIM cOnpOTBTGHIeN.

1

Puc. 2.6.2. Tpagus 1(v) upn
nApALICTLION cocHEIIM
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6.4.4.

6.4.5

6.4.10.

Jlys cuera nuxonuT 3 AmKoCTH B B03AYX. [Ipese LAl yrox momOro BuyT-
‘periiero oTpazenis cocTananet 45°. ONPEAEITE CKOPOCTE PACTPOCTPANCHILS
cvera s mukoct. (Omsem: 2,1-10° a/c.)

Jlys evera, waymuii w3 TOAUE BOAM, TPETEPUEBAET NOMNOE BHyTpEnIES OT-
‘paskente ua co nonepxHoCTH. BAiiACT 1 AV B BOIAYX, €O HA HORPXIOCTS
BOAB BLLTHTS C10 KeAPOBOrO Maca?

Ypoaens B

Touewunii HCTOWNMK CBETA PACTIOXOCH Ha Xie BoZoeMa ray6muofl 3 .
OmpexeniTe MaKCHMATLIEL YTE, KOTOPHLE CBET HPOXOIIT B BOAC X0 BLX0AA
5 BooRyX. OTmoCHTexMMLIi MOKASATO: TPETOMAGHIIA BORI CocTABATET & .

(Omaem: 4,5 3.)

B creicie ieeres Bosxymmas cepiecxas nosocTs paxiycon 15 . Ha no-
10CTR NaAaeT WIpOKIE MoK, NAPAATeNL L TyaM cReTa, ONpeACTHTE PAAIYC
cBetosoro myuka, KoTopuil npommkaer B nonocts. Tokasarexs npexoM eI
crexna - 1,5. (Omsem: 10 o)

OmpeAenIITe HOKA3ATETE: HPETONMICHILS I CKOOCTS CRETA B CTIOAC, €CAI IH YTIe
nagenis 54° yroa npenortenis pases 30°. Haiigure npegembistii yro noamoro
‘BmyTpenero oTpaenus Ans cmoast. (Omaem: 1,62; 1,85+ 10° n/c; 38%.)
Vpoaens C

Jlys cBeTa nazaCT HA NOBEPXHOCTS CTEKINMNOI HPHIMEL, MePICH MY IAPHO

ek, lpi Kaom EMIHATS oM SHA%OHAE HDCHOUAAIOTSFD Yran KpHAML: cooT
GyRer ncnuTutsam, monnos mayrpemee orpaenne ta ropol nosepxnoCT?
Hoxasarens npexowsems crexan pasor 15, (Omaem: 42°)

Ha nonepitoess sctakocn ¢ noxnasesen Hpoaowsets 2 naasaer sepusi

v pazmycon 80 ex. Ton aucxom nAoms ero ocw ¢ ryGmms: 1 w nawmmaer
MOANMATLCS BEPTHIATDNO BBCPX ¢ NOCTORMION CKOPOCTLIO 5 M/ ToseumEL
meroumK cnera. Uepes KAKOE BpENS HCTOSNHIK MePECTANET GTD BIMMDIN
s prewmmero nabmogatens? (Omaems 40 c.)

Chetonon mpeacTanaseT coG0i ATy TORKYO HATS W3 OXHOPOANOTO MPO-
apasmoro matepmana ¢ moxasaTexew mpeowaemns, papmnin 1,2, Bomman
oaoro u3 Topnon maxoauTcs meTowmmK cneta S, Apyroii Topen pasmemen
ma pacerosmmn 50 o o1 oxpana. Haiiznte amanerp d coetonoro marma ma
oxpare. (Omaem: 88,6 cx.)

Jlmmas, o%eHs TOMKas MPTMAS HATH ~ CETOROX ~ HOTOTORACHA M3 TPOIPAT-
noro matepuana ¢ moxasatenen: npexowaemus n = /1,25, Oxmn w3 Kommon
T AT K HeToumIKY paccesmmoro cneta. Jlpyroii Komen muTH pagne-
Imen ma paccTosmImE T Ca OT PACTIOTOKENNOTO NEPCRANKY PO CHETONOAY
oxpana. Haiizre quasetp coeTosoro nsTia na oxpare. CXuTaTs, ST0 AMAMETD
cneTonoga moro Memsme, wen Auanerp caetonoro naTna. (Omeem: 8,1 cx.)
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1 nosepsuocts Besni (puc. 4.3.11). WMEHHO ¢ NOMOIBIO KOPOTKIX BOLH MO0
OCYIECTBTS PAHOCHSSH HA IOGHX PACCTOSMIX MEAAY PAAHOCTAHIMAN 1A
Beaze.

uonoeqepa

BI¥Y i

Puc. 4.3.11. Orpascouie koporkisx 5o B HOROCepe

Jlaunnme paduosoans. A ST MEN Meree MPUTOANS H3-32 JHATHTCABHORD
nornomenns nonepxmocTHEM cromun Bem u monocdepoii. Bee e nanboree
HREIA PAAKOCHTIL W OTPANITENNLLX PACCTOSHMSX TPH AOCTATORHOf MOMHOCTH
nepexaomeii paoCTANIIM obcCTEMDACTCA Ha ATHNL BoAHAX.

Vasmpaxopomxue paduosoans: (. < 10 ) mpomiaior ciBoss woROChEPY
# nowrn me ornGaior nonepxmocts Bexn. IlodTowy oM MCmOTbIVIOTCR AT Pa-
AMOCBAOM MEAAY MYHKTAMI B IPeACTAX MPMOH BINOCTH, @ TAKIKE AT CBAT
[R———————

PacupocTpanene panMoSOTH CYIECTHONHO JABMCHT OT WX ATHNB BOTHBL.
Koporre nommut (. ~ 10-100 ) Mmoroxpatio oTpaamotes of momocheps: 1 To-
nepxiocri Bexnn. JLnimiste soxust (. > 100 5) <CKOTLITS BROTH HOBCPXHOCTIE
Bewnu. Vpaxoporxie pazuopommst (1 < 10 ) mpommKaior cxpoas momocdepy.

7. B cospemennoi mexnuxe ompawenue paduocorn pasuunwmu
npensmemousu naxodum wupoxoe npumenenue. BucoxoryneronTensubie
pHEMIHIN YTABIMBAIOT M YCRINBAIOT OTPACHHL CHITAT ¢ NETHIO MOTYTHTD
HI(OPMAIIIO 0 TOM, FAC HAXOAUTCS TOT IPEAMET, OT KOTOPOTO OTPATHAACE BOMHA.

Obnapyacenue u mownoe onpedenenue mecmonazomdenus ovexmos ¢ no-
Howw10 paduosonn naswearom pammorOKaAmMEi.

Pamonoxamuonnas yeTanosKa ~ PaguOTOKATOP (1M Pazap) - COCTONT M3
nepexatomeit 1 npeNmoOii uactefi. B paAMONOKAIIN HCMOTLAYIOT dTEKTPIECIIC
KoaeGams caepxpacoxoii aactorst (10° ~ 101 I'n). Mommsii renepatop CBY canoan
c anTenmofi, KoTopas wanyuACT ocTpORATpABIENMYI0 BoANY. B pamNOTOKATOpAX,
paoTaromux na Amanax soxn mopsaxa 10 cx n MeRBIme, Taxas BoANA CoBRACTES
antemmasm » nuge mapabormuecicux aepran. [LA% BTN MTPOBOTO AMAmAIOHA
anTemm mueroT DA crowmNX cncten nuGpatopos. llpm oTom ocTpas manpan-
TemmOCT, MOTYSIEMAS NOTYIACTCS DETEACTRME CAOACMIA BOTH. AnTenna yeTpOCHa
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4. Peaouanc nanpsuietii 1t T0KOR ~ HNTEPECHOS ARACHIE, KOTOPOS HABTIOAACTCS
TOALKO B MHAYKTHBHO-eMKOCTHMX HemfX. B NEmSX ¢ GOSIINN AKTHBHMIM CONpO-
THBICHIeN OR e MOET BOSHHKHYTE. [[PHMEPOM HOEIHOT NPUMCHEHNS pesonanca
HAmpSKeHIIL CAYACHT CIeAYIOUMI QAKT: BXOAHO KONTYD NPUEMHIK HACTPAUBACTCS
KOW/ICHCATOPOM TIePeMEHIOI €MKOCTH TAINN OGPAON, HTO B HEM BOSMHKACT PESONANC
Hanpsxeuil. DTIM OCTHFACTCH HeOSXORUMOE AL HOPMATBHON PABOTH TpHEMIIL-
Ka 60ilI0C NORLIIGHHE NANIACHIS HA KATYIIKS O CPARKONIIO ¢ HANPSIKEHIEN
5 s, cosgamub anTeRHO.

‘Hapsay ¢ HOJESHbIN HONOTLSOBANNEM BICHIS PEIONANCA HATPIKERILE B HTEKTPO-
‘TexHiIe HaCTO GHBAIOT CAYAN, KOTAQ Pe3OHANC HAIpsenii Bpeer. Borbioe moBk-
HICIHHE HATDSKCHI HA OTACTLHEIX YUACTKAX HemH (HA KATYHIKe WL HA KOHACHCATOPE)
HO CPABHENIIO © HANPAKGHICM TCHEPATOPA MOJET IPHBECTH K MOpHe OTACTLHELX
AeTaseit, a TaKiKe HIMEPUTELHLX TPHOOPOR.

O erp——

KAKOBL YCIOBHS BOJMHKHOBOMIE DICKTPIECKOFO PEdoUAICA B TOCICAOBATOTLHO
coopemON Hemi nepeNeRHOr0 T0ka? Kk BHPAKACTCs TpAdieCis dIeKTpIoCK Il
peaouanc roxa?

2. Tlo xaxoit ausumirieckoil GopMyiie ONPeICITIOTCA HATPAKEHNE I CIIA TOKa TPIE
anexrpuceox peaouace?

3. Kakas 181070 HAIMBACTES esoNaNCHOll wacroroli? Kk OHa AATITIOCIS OnpORe-
aseren?

4. Kakue Bl HAGHBUIOTES HOTHOLM CONPOTHRACHHM W AOSPOTHOCTHIO D10K-
TpiecKoro KoAEGaTEAL OO KONTYD?

S e e o o

) e

Jlaist HETOSIKH TIOCTORHHOTO M TIEPOMONNORO HATPSKEHILE OFHHAKOBOI BOIIINLL
aMTOYKA, PACCHNTANHAR MO T WALPSKCHME; TP OTHAKOBX AKPMTHX S
© peoctaros, xouxencaropow it xatymoll muAyKTenocT, Ha AILKAX HMEW01CH Ha-
PYSKHBIO SHAMM, & KOTOPHM HONICIIONCHEL POOCTOT, KOMACHCATOp i Katymka. Kax,
Ho OTKPABAS SLHICH, VIUATE, WEO HAXORHTCA B KAMION M3 1!

NPHMEP PENIEHHA 3AJAYUR

Bazawa. B cems mepeseunoro Toka ¢ feficreyiomuy manpmenien U ~ 110 B
u wactoroii v = 100 TIi NOCTEAOBATENLNO BIOHEHN KONACHCATOP EMKOCTHIO

= 50 wx®, xarymsa muayxTHBHOCTHO L = 0,2 T i pe3HCTOp CONpOTHBICHICM
R = 4 Ox. Onpegemire: AeiicTRyiOmee IHAUCHNE CILTA TOKA B LOMI; PEIOHAHCHYIO
“ACTOTY; CHIY TOKA B eI IPH PESOHANCE; HANPSIKENHE KA SAHMAX KATYIIKH TP
pesomalce; HAUpSKCNIe KA IIACTHHAX KOH/CHCATOPA TPH Pe3OHANCe.
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JaGopatopnan padora Ne 5.
Onpeaeaenne noxasaTens npeoNICHNA cTeKIA

ey paGomu: HoNepITS HOKGSATES TPEIOMCHILT CTEICIA ¢ HOMOMILIO LAOCKO-
naparzensmoii macTmm.

Heofixoduoe ofopydosanue: 1) ntockonapaniensas TAGCTINKA €O CKOMERTbNI
rpamsaum; 2) mumeiia HoMepRTETbRAS; 3) YrOALU yieHMCCKILi.

Kpamras meopuz. Meton mwepemis mOKasaTeas IPETONICHNS ¢ HONMOMBI
IT0CKOMAPATACTL O TIACTHICH OCHOBAT HA TOM, STO Y, MPOMmCAMHIi MOCKOMA-
PALTEALIYI0 MARCTHIY, BHXOIMT K e TAPATICALO HATPAICHIIO NAACKI.

Cornacmo aaxomy MPETOMICHIS NOKAIATE M, MPETOMTERTIS CPOAL:

sina X
Sinp i

Jins mumenenms sin o u sin ) ma AucTe Gymarm IPOBOATT ABe mapanTemBEMC
npaseste AB 1 CD na pacerosmi 5-10 MM APYT OF APYTa H KAGAYT HA HHX CTEKISI-
Y0 nnacTIMIY Tax, WTOH e MAPATACABNLIE TPANN GBI MEPHONANKYIAPIL OTIN
mumsse. TIpm TAKOM PACTIOTOVEHNT TIACTHKH NAPALTEIBILIC MPSMEC Mo CMEMA-
Toest (puc. 6.4.6, a).

‘Pacmonaraor raa ma yposme crona w, crexs sa npssm AB 1 CD cxpogs cTer-
0, NOBOPANMBAIOT MAACTHNKY BOKPYT BePTHKATLON OCH TPOTHD ACONON CTPEMIH
(puc. 6.46, 0). Tlosopor ocymeernnor A0 Tex mop, moxa 1yt QC GyACT KAzaTbCS
nposommennex BM 1 MQ.

Il 06paGoTI peayTaToD HaNepenii 0BBOART KAPANAAMION KORTYPH ITACTHI-
K, oTMesatoT TowIH BX0R0 1 BLX0RG Tye I CHINMAIOT ce ¢ Gywarn. Hepes Touxy M
nposoasT neprenzuKyAp 0,0, K MAPALICTLNLN rPASN MIACTHRKI 1 npNyI0 ME.

a)

Bares na npmsessx BM 1 MF orwaagsimaior paniste orpeaicu ME, = ML, 1 onyexaior
© momompi0 yrommmka us rovex L, u E, nepuenguxyaspu L, L, u E,E, na ups-

LI,
say0 0,0, Us mpswoyrosmsix Tpeyronsmmos L, LM u E,E,M naxoxu sino = ——
_—
asinp WE
LL.
Caeposarexsio, n= . @

EE.
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Tak, WTO BOANM, MOCTAMNNLIE KAZAEIN H3 BHODATOPOB, NPH CAOKENNI BIRUMIO
YCHTHBAIOT APYT APYTa MIIL B 3aXANHOM HANpABICHHI. B OCTATLHEIX HApas-
MeHISX HPH CIOMHHI O NPOMCXOANT HONOE I HACTHYNOE WX BIANMHOE
ramenue. Otpacennas sonma yiapmBaeTcs Til e Harydamomed anremuoi
G0 Apyrofi, Toxe ocTPoHApPAB TR0 MpHeMHO anTentoii. SpKo BHpAenHAs
HANDARAGHHOCTS MATYNEHUS MOIROASET TOROPHTE O ¢IYUEs PAAMOTOKATOPA.
Hanpassexie 1a 0GLOKT i ONPEAEIETCs KAK HAIPABICIHHE TYHA B MOMEHT IpHeNa
orpaennoro curmana.

7115 Ope e Terist PACCTOHIS 40 ETH IPHMEHIOT MY TECHALT PEXHN HITye-
s, TIepeAATHMIC MY SACT BOMITb KPATKOBPEMENHEIN MY TLCAMIL.

JLTHTE ALHOCTS KANCHOTO MMIYTLCE COCTABINT MILTHOMIME AOH COKYHH,
& IPOMesKYTOK MesKAY UAIYALCAMI pHMEpHO B 1000 pas Soxbe. Bo spess maya
npuEmMAOTCR OTPANERILIE BOTILL.

Onpenenene paccrosmins R POMSBORMTCH MYTeM HIMEPEHIE ODIIETO Bpee.
il I IPOXOAGHIA PARMORONH A0 e H 06paTHO. TAK KAX CKOPOCTS PAAMOROAI

et
2

BeseacTaie paccesis PAAHOBOH A0 IPHEMITHKA AOXONT THIIL HHSTONHAN
“acTs Toji anepri, KOTOpYIO HITyHACT mepexaTnis. TIOMTOMY HPHEMIHIH PO
IOKATOPOR YCILIMBAIOT NPHEATI CHIHAT B MILLIHORM MutHONOR (10%) pag. Ta-
Kofi HYBCTBHTEbHLL IPHENIIIK, PASYMECTCSH, JOTIEN GBT OTIIIONCH 1A BPewst
HOCHLTKH HMIYTbCA HePeRATAIKOM.

B MOMENT HIOCKLTII UMTYJThCA CRTIA TOWKA, PARHOMEPHO BILACYINASICS! 110 IKpa-
ny, oricionsercs. Ha oipane NOSBISETCS BOILIECI OKOTO Hy1eBOi OTMETIOH HKaTH
AazsocTi (puc. 4.3.12). CheTsieecs: IATHMNIK 1A SKPAe TPOTOKACT PABHOMEPHO
ABUPATHCS BAOS IKATS 1 B MOMEHT IPHEMA ¢IaB0T0 OTPAEHNOTO CHIHATA CHOBA.
OTiomseTes. PaccTosmiuie MEHAY BOILIECKaMS Ha IKPAIE POIOPUHONATLHO BPeMe-
i ¢ TOXOAACHIA CHTNALA H, CEXOBATETLHO, NPONOPIONATLHO paccTonuI0 R
70 e, DTO HO3BONTET HPOTPAAYHPOBATS WKATY HEHOCPEACTEEHHO B KILIOMETpaX.

€= 3-10° u/c 8 arMocpepe npaxTuseck nocTosuAa, 10 R

Puc. 4.3.12. Dxpan pazuonoratopa
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M Pemenu
JleficTayiomee anateNe CILT TOKA B N ONpERe-
|asteres no saxony Osa:

s &%)

e © = 2nv - mmcmveckan wacrora.

Maxemansuoit cnne Toxa npn peaonasce I, coor-
bercrayer raxoe snatenie o, IpU KOTOPON BHpWNEHE
b cxokax mox ksazparms xopues 5 (opayae (1)
o6parires 5 noms. Torga pesonancras muicteckas

©
Tax xkax v = -, 70 HCKOMAR PEGONANCHAS UACTOTA ¥, , = ~—r—.
2n P = 2nJLC
Ciuna o B wem mpi pesonace (exoxs w3 ypanena (1) mpi yeroui pasei-
CTBA PEAKTHENOTO, CMKOCTHORO i HAYKIHORHOTO CONpOTHBICHIT):

7,=2 )
AR
Hanprscenie ma saxmseax Karyimkn mp pesonarce:
Uy = LR, = 1, 0L = 2wy, 1, L = 209, %

‘Hanpsucenie ua QaHMAX KOUACHCATOP IPH pesomance:

Tak KAk TpH PRIONANCE EMKOCTHO® f MHAVKTHBHOE CONPOTHRICHIS PABHEL.
Tpomsenen surmcrems:

628 (pan/c);

1,17 (A);

110
= 50,4 (Tw)i I, = -~ = 21,5 (A%

1,74 10° B);

U, = U, = 174 10" (B).
Orser I=117(@A)v,,
U, - 174 B); U,

110
U, =20 3,14 504 == 0,2

50,4 (I
1.74 (<B).

27,5 (A);
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T.c. HAMEPEHIE KOOPHUIUCTA NPETONIICHI CROTTCS K HINEPERII0 AumeilKofi A
otpearon L, L, u E,E,.

OreTiie i APYTOf CIOCO6 NOCTPOEIS PACCMOTPENHEX B TPANOYTOTHEX
TPEYTOALUKOB, HANPHNED: MOJKHO ¢ HOMOILIO LHPKY IS HOCTPORTS OKPYIKHOCTS
o enTpox & Touke M 11 paxitycos ME,, a 3aTe NOCTPOTE ¢ HOMOIILIO TPeYTONLHIKA.
npoyrosusie Tpeyromsmuk L, LA u £ EM.

ANAIONIYILIC HOCTPORIILR MO3KHO GAEATS 11 HpI HOBOPOTE ILIOCKONApATIEALHOI:
maacTHIKH 0 wacoRoft cTpeKe (puc. 1, 6) 1t HAKTI BTOPOE UHCAOROS IHAUCHIE NOKA-
aarens npeaowenns creia. TOrxa 3a OKOHUATEABHAI PeayTLTarT 6epyT X Cpeaice

Tlopsox: paGorst:

1. TonoiuTe PeGPOM MIOCKOAPALIETLAYIO MAACTHNIY HA NAPATICILHEC IPA-
smte AB u CD.

Py B

T D

) Cratana opmenTHpyiiTe Mapan7eTbILe TPANI MIACTHIKI MEPUENNKYIAPHO
AB 1 CD. Y6eaurecn, 4To mapaieabuse TUMMN IR DTOM HE CMEMAIOTCS.

6) Pacnonomure raas ma ypowne crona m, crens aa mmmmsmu AB u CD cxnoan
cTex10, NOBOpAMMDAIITE MAGCTINIY BOKPYT BEPTHKATLHOI 0CH TPOTID HaCOBOl CTPETII
70 Tex nop, moxa 1ys QC me yxer xavatses mporomacenmes BM u MQ.

2. OBmeuTe KAPANAAMION KONTYPSI IIACTINKHN, TIOCE HeTo CHIMITE ce ¢ GyMary.

3. Hepea Touxcy M (cx. puc. 6.4.6, 0) mpoBeAuTe ¢ HoMOMBI0 YrOTbMIKA NEpEHA-
xyaap 0,0, x mapasenbmby rpaman nAacTMIH 1 npsy10 MF (npogomwenme MQ).

4. C fertrpo B TosKe M MPOBCANTE OKPYHOCT: TPONIBOTLOTO PAIYCA, OTHETHTE
na npswsx BM u MF rowxn L, n E, (ML, ~ ME,).

5. OnycruTe ¢ nowombI yronsmia mepnEnANKyAspH 13 Towex L, n E, ma npa-
ay0 0,0,

6. Manepore mmeitxoii amuny orpeaa L,L,.

LL -a 3 Aa-

7. Banmmure oxomsarenbmbii peayaTar HoMepemns.

asha-

8. Manepyre mumeitxoii amany otpeasa E, E,.

EE,~b~ 5 Ab-

9. Bamumnre oxomavensmurit peayaTar maMepemms.

b ab~

10. Pacemaiire noxasatexs mpenonenns crexta.

LL _a
"EE
11. Haiiqure aGcomornyio morpemmocts maMepeIs mOKAMTEIs MperOMICM

(2 8 o i

ntan=
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PazHOI0KAIHORHELE YCTAHOBIH OBHAPYAHBAIOT KOPAGAIE i CAMOTTS Ha PACCTOSI-
HUSX 70 HECKOBKIEX cOTer Kit0MeTpOB. Ha X PABOTY MATO BIHSIOT YCOBHS HOTOH
5 Bpestst cyToK. B GOABIIIX A9PONIOPTAX OKATOPH CACAST 32 BIICTAIOUIIA I HAY-
npmn na nocanicy camoxerawi. Hasemnas ciyxoa (puc. 4.3.13) nepeaaet o paio
HHIOTAM HEOGXORMNIIE YKASANHS W TAKHM 0GPASOM OGecHeuBaET GesomacuocTh
nozeton. Kopabiai i caMOTeTs! Takike CHAGACHA PaHOTOKATOPAMIE, CYMKAIIIME
s HABUTANHORILLX Heneit. TaiKe J0KATOPH COILAIOT Ha KPANE KAPTHHY pacrio-
l0jieHNs OFLEKTOR, PACCEURAIONILY PANOBOTNEL, ONEPATOP HMEET HePeA Ia3asIt
PATNOIOKATHONNYIO KAPTY MecTHOCTIL.

‘Puc. 4.3.13. Hugeunas pasmoIoKamiomsas e1yxoa

B nacTosiimee Bpess IpHNeHEIIe PAINOIOKAIN CTAROBITCS Boe GOTee Paso-
o6pasisi. C HOMOIIBIO SOKATOPOD HAGMIONAIOT METEOPLI B BEPXIMX CONX ATMO-
cipepat. JIOKATOPL HCTOALIYIOTCS CAYASGOf IOTOH AN HABTIOAGHIS 58 0B TAKANIL
‘Haxonen, 0KATOP HCHOILSYIOTCH B KOCMIMECKHX meciexosamusx. Kaxgsii
KocMmecitii KOG 0GAIRTEALHO MMCET Ha GOPTY HECKOTLKO PATHOIOKATOPOR.
B 1949 r. 5 CIIIA u Beurpiis G:7 0CYINCCTATICH JKCHEPUMERT 0 NPHMY CHIHATA,
otpaentioro or nosepxnoctn Jlyusi. B 1961 I. CORCTCKIMH yHeHHIMH HpOMaBe-
eia pagnonoKaws naaners: Benepa, 4To NOIRONILTO ONEHHTS TEPHOR BPALICHIS
naNeTH ROKPYT cRoefi ocu. B HACTOMIICE BPeS 0CYIECTRICRA JOKAIA  APYTHX
naner Comewoit ccTeMst.

28 anpeas 2017 roxa Kasaxcras n PRI oTKPELIN CORMECTHOR TPEATPHATHE.
10 HPOHSBOACTEY PAAKOTOKAIKOIOTO 0Bopyxosamit «Groud Master 400» (xasax-
crancii mmexe ~ «NUR»). Pagnomoxanuonmaz rexmixa s Kasaxcrane apnaercn
‘OO 13 Y HIIIX B MIPE IO CBOMN TAKTIECINM XaPAKTEPHCTHKAN, IpeAHASHAYena
1 PAHOTIOKAIHONHELX HCCIE{OBANIL 1 KONTPOIS BOYEYIIHOTO NPOCTPAHCTSA.

®

Korpa Guwta ocymecraena nepoas putocssan? Kro uaobpex paguo?

. Ha ociome KaKiIX TP ocYINeCTRARTCR PAAHOCHAZ? 70 OANACT MOAYIALIAY
B ton sakcmiouaeres duaeciitl CNMET AMILTTYAHON MOYIAIN?

JLus Her0 HEOGXOMMO ACTKTHPOBAMME KonCDAHY

Kavona cxoun npocreluiero punuonpexa? Kak Moo 0GLICIATS paory puie-

‘mpueNHIKa 1A ocHOBe ITOH CXeMA
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@) samsi s camocroTEnsHoro pewEiA |

2.6.8.

Vposens A

. B uems nepexemioro Toxa wacroroii 400 Ty BKmOYeHa KATYHIKA HIAVKTHD-

wocTbio 0,1 T, Komaencarop xaxoil eMKOCTH HAZO BKTOWNTS B STY Hems,
wr06u: ocymecrsiica pesonanc? (Omeem: 1,6 wid.)

. B iems mimoterst KoWwencaTop enkoctsio 2 Mich i KATYIIKA HIAYKTHEROCTHO

0,005 T Tlpn xacoii swactore Toica B 9roit nem Gyzer pesonanc? (Omeem: 1,6 kT'w)

. Komgencatop enxocrsio 2,4 u® COpMHeN ¢ KATYMKOH WIAYKTHBHOCTI

32 axcTa 1t conpormseniten: 2 Oni. OUPEAEANTe PESORANCHYIO ACTOTY KORTYPA.
(Omaem: 0,57 MT'w)

. Komgencatop  xarymsca coeiens: mocesosareio. ENKoCTHOE CONpoTHBIE-

e cocrannsier 5000 O, Kaxofi f0mxia GbiTs MIAYKTHBHOCTS KATYIIKH, WTOGH
peaomanc uAnpsietii HACTYIILA pH waCTOTe Toica 20 kT? (Omaem: 0,04 Ti)

. KotzeHcarop if KaTynIka coeaHHHE! 10CTCAORATETEHO. FHAYKTHEROCT, KaTYIIXIL

pasua 0,01 T, Tlpu waxoii ewsocts Komzercatopa Tox wacroroii 1 kT Gyzer
staxemeasse? (Omeem: 2,5 uxd.)
Vposens B

. Pesomacuas 4acToTa K07€GATETLHOTO KONTYA, COCTOSNIETO i3 HOCIe-

FOBATEALHO COCAMHEHHNLIX KOHAEHCATOPA H KATYIKH NHAYKTHBHOCTH,
pasiia 4 kT, ONPEACTITE HIAYKTHEHOCTS KATYIIKIE, CCTH HOTHOE CONPOTHRC-
Hite, OKASLIBAENOE DTIN KONTYPOM IEPEMEHHOMY TOKY wacToToii 1 kT, pasuo
1 xOn, a axriBmoe conporueaenue Karyumc - 10 Ox. (Omaem: 10 Ti.)
Vposens C

. B uems mepememsoro Toxa ¢ manpsuenues 220 B cramaaprioii wacto-

TH BIIONEHH NOCTEOBATENLNO KOWACHCATOP, PESHCTOP CONPOTHBICHIEN
100 Ow n xarymxa wnxyxTmBmocTsio 1 Ta. Tipi xaxofi emiocTn KomAcH-
cazopa C  oroit mems mactymuT pesoanc mampskemii? Kaxona waici-
Mambman cman Toxa I, mpn peaomance? Hewy paBii ZOGPOTHOCTH Hemr @
u ce somonoe conporpaenie p? (Omaem: 10°* ®; 3,1 A; 8,2; 316 Ox.)

B 07G6ATCALHALIT KOUTYP, CORCPAALIIIE TI0CACAOBATETLID COSAMIBHILE KoTl-
JCHCATOp 1 KATYIIKY © AKTHBHMM CONPOTHBICHIEN, IOTKIONCHO BHEmIICe
HepeMeHOR HANPAUKENIE, HACTOTY KOTOPOFO MO0 MEHATH, HE MEHSAS oro
avmrnryzs. Tlpn wacrorax suemmero nanpsemis 400 pag/c n 600 pax/c
AMITNTYAN CHLTH ToKA B NNH OKAVATICH OXUNAKOBHMNH. ONPEACTHTE peao-
nancuyio wacrory Toxa. (Omeem: =490 paz/c.)

. B cers ¢ nanpsmenuen 220 B BICTIONENH NOCIEAOBATEALHO KATYIING HHAYK-
ruiocTsio 0,16 [t 1t npoRoAmiK conporianeniex 2 M, & TAKIKE KOHACHCATOP
enxoeTsio 64 M. ONPEAEIHTe CHIY TOKA B HOMI, ECTH HACTOTa CTO PARNA
200 T Tlpu waxofi wactote mactymuT pesomanc manpmcenimii? Kaross 6yayr
DI 5TOM CHTA TOKA H HANPSUKERIE HA GAAIMAX KATYIIKH I KOHAeHCATOpa?
(Omaem: 1,2 A; 50 T 5,5 xB.)
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TNABA 1. MEXAHNNECKVIE 1 3IEKTPOMATHUTHBIE KONESAHVA

LM POTPAMMbI B [/IABE:

uccnedosame 2apmonuveckue KoneGarus [x(t), v(t), alt)] skenepumenmatHo, awa-
Aumuvecku u zpagpuseck

onuceisam ycn08us 803HUKHOBEHUA C8OBODHbIX U BbiHyXDeHHbIX KonGaHUT;

POGOBUMS GHAN02UU MEX Dy MEXGHUNECKUMU U SMEKTPOMAZHUMHGIMU Kone6a-
Husmu;

ucenedosame zpaguueckue 3asucumocmu 3apada u cunsi moKa om epemenu no-
cpedcmeom KomneromepHOZ0 ModenuposaHuS.

MUHUMYM dUaHUeCKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kazaxckuin pycckuin auranickuin

rep6enicrep KoneGanys oscillation

MexaHuKanuiK TepGenicrep | mexaunueckve konebanus | mechanical oscillation

rapMORMKaNLIK,

rapmoHmueckue koneGanws | harmonic oscillation
Tep6enicrep

cepinneni masTHUK PYXUHHBI MARTHUK spring pendulum

MaTeMaTAKaNbIK MASTHUK | MaTeMaTUUeCKWA MasTHAK | mathematical pendulum

nextpmarHuTIiK neKTpoMarHUTHbE electromagnetic
rep6enicrep KoneBanws oscillation
epkin Tep6enicrep cBoBoppbie KoneGanma free oscillation
epikci3 Tepenicrep | BiHyKaeHHbIe KoneGaHw forced oscillation
repGenveni KowTyp Kone6atensHbiii KoHTYp oscillatory circuit

B smoll 2nase paccmampusasomes credyroujue Gususeckue mepmune, 06asamens-
Hble Q79 YCB0CHUS CORTGEHO YHEBHbIM UENAM: «KONCGaHUA», «MeXaHUECKE Koneba-

HUSY, «2QPMOHUUECKUE KOMCEAHUS», «NPYXUHHSII MASMHUK», «Mamemamuseckuil
MQAMHUK, «NeKMPOMAZHUMHele KONBaHU, «CB060OHbIE KONEBaHU, «SblHyXdeH-
Hele koneBaHus», «koneGamentHelli KoHMYp>.
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1. KoneGamwimx naswosomen dousmenus uxu npoyecew, obaadawuue o moi
Lau unol cmenent nosmopaexocvI0 0 apeReNL.

KoneGarensiire qwmeniua wacro sorpewaiorea 5 mpupoge x Texike. Hanpistep,
CORGPIAIOT KOTGANIA BTSN AEPERLES, MAATHHKE $ACOB, CTPYHA THTAP, FPYSK Ha
pYAKHIe, KPALTSS HACEKOMIX B0 BPEM TIONOTA, SEMHAR KOPA 80 BPE SENTCTpACE-
[ —————————

KoneSarensie anenus pasnssoli dusiteckoll TpUPOR TORSKRAIOTCA OB
SAIOHOMEpHOCTN. PASTINIIE KOTESATEALHAE TPOECCH OTHCAIBAIOTCH ORKHAKOBMNI
XapAKTepHCTHKANH i OFKHAKORINI YPASHOHHANE.

2. B Qutsiie 00oBeHHO BAAEAAIOT KOTCOAKILR ABYX B0 - NEANULECKUC i DAEK
RS S————————————
axTyamLH TR AEGHEACATE TBHOCTH TeTOREN.

‘Mexammecke Konebamus, kax  KoneSatensue nponeces MmoGofi APyro duan-
ecKolk IpPORS, MOTyT GAITS co000ON ML  abiNyaDen LN ChOBORIE KonCBANHE
coRepuIaIOTOR HoR eHCTAMEN BEYTPOHI Cif CHCTENA TIOCIE TOFD, KaK CHCTeNa Giiza
Buseena s cocrommua pasonecius. KoeGarmta rpysa ma mpyase it KomeGam
MaTeaTiucoKoro MASTHHKS ABALIOTCR CE0BOIMMMY KoreOanuau (puc. 1.11).
O S ————
P ———

Vpamernte ABCNIA Tema, COBEPIAIIETo KOTGGANILA, SATEETCE ¢ MONOMO
HewoTopoli mepHORIecKot Gy KA peNem: % = f(t).

3. Tpocrane BRoN CoOGORMLIX KoMEGAMI: ABATIOTCR ZapNONIYECKUE KOTCTaNLS.

T pHOMIHCKKMK KOTCGARUAM HASWOTIOMCA KORCOANLS, NPi KOMOPWE G
“eCKaR seawNUNG, TaPAXMEPUSYIOIR MO LAY UNOE KOREBTNUE, UIMENAEMER
¢ mewenen apemenu no cunycoudarsomy (uau KocuNyEoUdRNONY) SaKONY.

Jugepenyuanvuoe ypasnenue caoboduuz zapuoNuNCCKLT NexaNULECHLE
KoneGanil wceT ORI i TOT e BUA A1% AIOBMX KoneSaul:

o =0 wan $X vaix =0, @y

Penenen 3T0M0 ypABHGNIT MBATETCA CHEMENITS X, KOTOpOE OMPEAEATETCR Kax
HepHO/IECKaR (VHKILIA OT BPONCH 10 SAKOKY CHHYCA Wi KOCKEYCa:

x = Asin (o, + ¢,) nmm x = Acos (@ + 0), .z

T X - CMeIeHHe Tela OT NOTOCHS PABKOBECHS; A ~ AMITHTYA KoTeGaui, T.e.
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MAKCHMATLHOR CMOIIGHIE Tena OT NOMONCHI PABHOBCCHS; 0, ~ IIKAIICCKas (KPY-
ronas) wacrora KoneSamuii; o, - mavarbHAs pasa KomeGamus b MoMEnT Bpenem ¢ ~ 0;
(0t + ,) - dasa xoeSamms B MoMenT Bpeex L. Pasa KoTCGANILI ONPEACTICT HPIT
A%aNHO AMIITYAE COCTORMNE KOTEGATOTLHON CHCTOMS (SMATCHNC KOOPMNATH,
exopocrn 1 yexopemis) & MoBoit Mowent npesexn £, Tai Kax cumye (xocumyc) Ha-
seuseres  mpeseaax ot +1 40 ~1, To X MOeT TPHUUMATE aHANCHIS 0T +A A0 ~A.

OmpeAeeNILe COCTORMIS CHCTMSM, COBPIIAOMEIi TApMOIICCIIIE KOTCSANIIS, -
‘TOpSTIOTeSt tiepea pABNAL IPOMEYTOK BpesMeiIL, HasHBACNLL nepuodon Konebanus (T):

(1.3)

Bamnneit nasepenus nepioza T » cuctese CH snasercs cexynda (c).
Buast NEPHOA, MOAIHO ONPEACTITE UACTOTY KoeBAMILH, T.6. THCAO HOTHEIX KoTeba-
Fr R ——

.4

B cucreme CH exmmmmeii masepenns wactors: snaserca l'epy ().
Cpasmunas (1.3) m (1.4), MOMYSM QHITICCIYI0 SACTOTY ©,, HINEPSENYIO B PaR/c:
o, = 2nv.
4. TIpmepas i MPOCTLIX KOMEGATETLILLX CHCTEM MOTYT CAYAHTS MATCMATHSCCIKMi
s MasTamen (puc 1.1.1).

a) 0
mg

Pue. 1.1.1. Marexarisecscnl  npysssall MasTiici

MaTeMaTIECKIN MASTHUKOM HAIWGEEMER NAMEPLARNAR MOUKA, nODaCULEN-
Has na neaecomoii u nepacmancumoii numu. Do nxeaTLRAS MoZenh. B peatsuocTit
JMOJKHO OTY MOACIh GAMEHHTE TeI0M HESOTBIIIX PAIMEPOR, NOABSIICHIAIN HA TOHKOF
1 nepacTaKIMOi Henecowofi muTi xumoit | (puc 111, a).
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KpYroBas 1acToTa MATEMATIECKOTO MAATHHKA PABHA:

E

& nepioa Koaebani onpeaenseTes akcnepu menmansnoii popnynoi Tanunes:

r-z,‘\F
i

Ha aresamiecxini sarTin Aeficriyio qme cna: cuma TKecr M cnra
sarnssemun w7 (puc. 111, a). Pesymnpyioman omux cux F 1 apasercn 1oi
citof, m0n AGHCTBHEN KOFOPON MASTHAK COBEPIIAET CBOBOANAIC TAPMONHECKHE KO-
g I —— e —
Ipyumnsin Masrmanson nasueatom 2pys maccod m, npUKpeRsENNNL X npyI:
e acecmwocmuo k, amopoil xoney, xomopoi saxpenaen nenodauseno (puc. 1.L.1, 0).
Kpyronas sactora koneGauuil rpyaa pasia

a nepuox xone6amuit onpexexseres cornacio (1.3) xcnepumenmansuoii popayre
Totizenca:

=202,
0

D6 & KOO(MDHINGIT HeCTROCTH NPYAIHEL] M — MACCA HPYHEAL.

5. Hailzem, Kax SBHCAT 0T BPENENT CROPOCMY 1 YCKOPCHUE TENA, COBEPMAIOMETO
xoneamus. ITpoermus cxopoetsn ma och OX OIPERENCTCS Kax TPORIBOTNAS KOOPATL-
s x = A cos (o + 9 10 Bpemenn £

() = X(0) = ~Av,sin (0 + ) = Amncm(m,,rwp,, +§] s

Tipoexuus yexopers #a ocs OX eCTs NPOUIBOIHAS CKOPOCTH 10 BPeMEHIL:

4, = () = () = —Awicos (ot + 0,) = A}cos (ot + o, + W) (1.6)

Cpasmsas sspaskenis (1.2), (1.5)  (1.6), A7TacM BLIBOA, 70 AMILIHTYAS CKOPOCTIE
u yexopemns coornercroemno pasmst Av, n Awi. ®asa cxopocrn (1.5) ormmaeres
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or gasst cwemenna (1.2) ma 7/2, a dasa yexopemns (1.6) ormmsaetes or dasmt
cxemenun (1.2) a .

Ha puc. 1.1.2 npedemasnens: zpaguru sasucumocmu cueuenus x, npoexyui
cxopocmu v, m yexopenus a, om opemenu t. Kax nwmmo ua rpaguxa, mp Maxcu-
sanoN evemenm (x = + A) ckopocTs. paita nyio.

Puc. 1.1.2. Tpaduiu sasmesoens x(1), v,(0) 1 a,(1)

Ciopocrs xoreSammii Texa MAKCHMATMNA N DARHA AMIHTYAS cKOpOCTH (v,)
B MOMHT IPOXOACHIS Heped NoTOKeNIe pasHoRCCH (X = 0).

Vekoperite PARHO YO IpH NPOXOKACHI TEI0OM NOOACHIS PABHORCCIS i A0-
CTHTAET HANGOLLIEro GHANCHIL, PARKONO AMILINTYAC YCKOPERILS 4, TP HANBOTLIIIG
caemenx.

T —
B s oo e e sniravcissae

MCATEHNO HOROPATHBACTCS OTHOCHTETLIO AeNIOf To-
‘BEpXHOCTH B CTOOHY, HPOTHEONOAOKIYIO HATPABICHIIO
spamenus Bewn. Tlepnan nyGaiHas AeMOHCTPAIIS
61118 ocymeernena  uapre 1851 roxa 5 Hapie. o
symozon Tauteona Kau Bepuap JMeou Dyxo nogseci
sMeTanmIeCKIiE mAp Maccofi 28 Kr ¢ MPAKpeNTCHILN
x mewy ocrpuex ma cransuoii mpovonoxe Ao 67 u
(puc. 1.1.9). Kpennenue mastmuxa mosporszo emy
cpoSoano xoaeGathes o Bcex mampapaemunx,
HOR Towkofi KpEmAGHNS GHIO CAETAHO KPYFOBOE
orpaxczenne Amamerpo 6 M, m0 xpaw orpaEAc-
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Jlnmoa spaseres omm o pemwsaiimux uoobperemuit senosescersa. Jumsa
nosomuna emte b XVIL b., ¢ 0R0fi CTOpomSN, COIRATS TENECKON H PAIPYIINTS MPOA-
crapremns o ow, wro Bewas - mentp Beeneunoi, ¢ APYroil - codxaTS MUKpOCKO
P —

Tumaaym nasweaomes npospauubie mexa, ozpanutennse c dayx cmopon
cepuneerunu nosepxnocmanu (puc. 6.5.1).

Ecan Tonmma canoil TN Ma7a N0 CPABHERIID € PARHYCANI KPHBHOH cepi-
et monepxnoeTeli, 70 0N HaskBACTCS Mool AuNI0i. TAGRHOE CROFICTEO TOKITY
1UN3 3aKTIONACTES B TOM, TO Bee THOEORHE VNI, BHIICAINC I3 KAKoii- M50 TONKI
npeAMETa N pOMIEANIIE CKBOIL TOMKYIO AMHIY, COBMPAIOTCR ITOfi THHOIK ciOBA

— >4

Puc. 6.5.1. Tnowt muanyscasie Puc. 6.5.2. Xog ayueit  cuctexe muma
u sormyrie

B peanbuLx ONTHUECKIX CHCTeMAX OGHNHO HCTOTLIYIOT CHOTMY JHIS, H300PA-
JKelHe B KOTOPHX NOTYAIOT MOCTPOSHIEM XOAA AYMA B MepROfi THIe, @ 3aTeM BO
sropoit 1 7.4,

Xoa Ayveii B CHCTMe I3 CTPOITCS TEMH e MOTOAAMIL, TO i A1 OAHOR AHHALL.

PaceMOTpiIs cHCTeMY 3 ABYX JHH3, OAHA H3 KOTOpELX H3teer dokyenoe paccrosie O,F,,
a n1opan ~ O,F, (puc. 6.5.2). Crpois nyrs SAB 1s Mepaofi TMHAL # TPOAOAACH
otpesox: AB 20 BXOMCHAS B0 BTOPYIO AHIY B TouKe C.

Ma mousca O, crpous iy O,E, napannesissii AB. Tlpit mepeceteni ¢ hoxansioi
I0CKOCTAIO BTOpOft MEAL 9T0T Ay AacT Touxy E. Cornacko mTopoMy croiicTay Tom-
xofi munas ays AB HOCTe IPOXOAACHMS Hepes BTOPYI0 Aumsy mofifer o myrs CE.
Tepeceuenite otoit At ¢ onTIIeCKofi OChI0 BTOPOil TNaE Ader Towky D, £Ae cho-

KyCUPYIOTCS Bee Ty, BHICANIN N3 HCTONNHKA S 1 IPOMEAIIE Tepea 0fe MHILL.
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6. Kax sc1aceniuupyiores pagiosoxina? C Kol cKopOCTLIO Ot PacHpocTpaNAioTca?
'AKOBLL X OTINHTC LIAE UepTIA?
Ha aitux cooficTnax pazuoRo ocioaN IpNIEI paxuomoxamimu? Tae i ann
KAk ueeit PUNCHACICS PARKOTOKALST

@ 7
&) * BRI B s o ey o0

POCTL AH3KYIIXCH ABTONOGWICH. Ha KnoN QUIIOCKON IPUHLAIC YCTPOCH Aar-
i annapar?

3apanme (reoperuueckwii ananus)

Tlosenty ynemusente B 480 Paga AANLHOCTH PATHOCBADIE ¢ KOCMMSCCKIMH KOPAGHTN
Tpebyer BoIpACTAHIS NOUOCTH HoperaTKa B 16 pas? Heroumei paguosos 10%es-
ML, 4 HOPIOMeNHE DHEPIIU POLON HPOHEOPEAIIO MATD.

NPHMEP PENIEHHSA 3ATAUH

Banawa. Pagsonoxarop paGoraer na somme 15 cx u aaer 4000 mnenyzncos 1 c.

Jlnsrensmocs kaznoro mMnyLea cocrasasier 2 aic. CKOTBKO KoxeGaml CORepuTes

B KAXIOM MMIYILCe M KAKOBA LAYOHEA PASBEAKH HOKATOPA?

Pemenn
Tlepuo o, usysaexsix HoKaTOPON,

A
-2
rac 1. ~ uma pomms. CaegovaTensio, wcso KoneSamii
B nyasce gmTeabHOCTLIO T :
T _Te
L

TaySiuny passesu naxomus us gopya:
o e
o Law
Baecn £ = 1 ¢, N — wmcao muyamoos s spows #
2:10°-3-10°
o
3-10°
1000
Orser N, =4000; L = 37,5 - 10° ().

()] 348244 1w camocTosTERsHoro PEEYS

N=

N,

= 4000;

= 37,5-10° ().

Vposens A

4.3.1. Uemy pavmo pacerosmie %o canofeTa, eCT MOCAQIMH HAICMHMN PAANOTO-
KATOpOM CHFHAA NOCIe OTPAAKCNIIR OF CAMOTCTa BOABPATHACK epea 2 - 10 c?
(Omsem: 30 xav.)
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2.6.10.Karymxa ¢ axrmmse conporunaemnen 20 Ont 1 wn-
AykTamRocThIo 0,0637 Tn coemmmena mapaxrensmo —
© xomaencatopon emxoctsio 65 M (puc. 2.6.3).
Onpeenure: Tox B nernsx W B mepasmeTnICHNOf
wacTn wemm; axTummue Mommoctn serseii; yram Ul
cxpura das Memcny Towom W mampSEmHeN mepBof
 BTOpOii meTneii m meeit mems, ccrm Kk memn mpTO-
xeno manpsowenye 100 B, uactora Toxa panma 50 T, Pac. 263
Kax my/m0 MIMEMHTS NIKOCTS BO BTOOF BeTHH, wTo-
68 p memn mactymun pesomanc Toxon? (Omeem: I,~ 3,5 A; 1= 2,04 A;
I-2,54 A; P, = 250 Br; P, = 0; g, 45% g,~ 90° @ = 10% C = 79,6 nxD.)

1. BreTputCCiyIo SHEPIHIO NPONIROANT Ha srexmpocmanyuxx. Tax, HAmpi-
Mep, HA TEIIOBMX DIEKTPOCTAHIMAX IHEPrIio BHPACATHIACT FeHEpATOP, POTOP
KOTOPOro BPANIACTCS C HOMONIEIO MapOBOi TYPOUIEL. OAHAKO 9ACKTPODMEPILID
HEOGXOMNO eimie AOCTABITS 40 MOTeGHTENs. B CBAGH ¢ OTHM OT CTANINH A0 HOTpe-
6urens ctpost amms oaexTpONCpeAat. IIpi NEPEARE DCKTPODHEPTHLI HENIBEAHL
nHoTepu, CBAGANHAe ¢ HATPERAHNCNM MPOROZOR. Yew arblLe Om dreKmpOCMARUUL
haxodumes nompeGume:s moka, mex Goxbuie IHepAUU MPAMUMCS HA HaZpeaanue
nposodos u me:x senvue doxodum do nompeGumens.

s aaxona Jxoyas — Jenna @ = I°RA! CIGAYET, 4TO YMENLIIITS IOTEPH MOAHO

!
auBo 33 cuer yuensaenits compoTaneri nposozon R = &, uGo sa cer yaemsae-
s st zoxa 1 n k. Conpomuaentie npoaodoa Gydem mex Meusie, ues Goabiie

na0wads S wx nonepeunozo covenus u wes wensiie ydexsuoe conpomusiente p ie-
maaia, us Komopozo onu uszomoanensi. TIPOROXA ASTAIOT 13 MEAM LN ATIOMMINA,
A KAIC CPEI OTHOCHTEABHO HEAOPOFIEX METAILION Okt 0618AQIOT HANMEHBIIIN Ye:Th-
B conpoTienuen. OOHAKO K¢ YGeAUNUGAME MONUURY NPOGodOR IKOHOMULECKI
He6I20010, T.K. DT BEZET Kk NEPEPACKORY AOPOTOCTONErD MBETHORO METALIA, A TAk-
K€ K BOSHUKHOBENHIO TPYAHOCTeli IPK SAKpENLIewHI NPOBOAOB 1A cTonGax. TlosTowy
TaKofi CHIOCOG CHIDKEIIS NOTEpD MPAKTHYECKH HEBOIMOEH.

2. C OKOHOMITECKOfl TOMKI 3DENIS CYINCCTREHHONO CHIGCHIA HOTEDE MO0
AoBuTECH ToMLKO A cuer ymempmenus cins Toxa I. Ho npu pammoii mommocts
(P = IU) yuembmenue s ToKa BOSMONNO I, NPH VBETHHHH HAmpSe-
must, Pemenue 970l pawuelimeil TexmIeCKkoli SAZATN CTATO BOSMOMCHBIN TOTHEO
nocse usoGperemns mpancdopuamopa.
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Maobpaserie mpeasera, Aanacioe nepmoit N30, CAYAIT HpOIMCTON (ReieTai-
TEALHbM WA MIHMMIM) AT BTOPOR NI, KOTOpAR CTPOT BTOpOC HaOGpaNCmIE
npeaMera. BTO BTOpOC MIOCPAKEHIE TAKIKE MOFKCT GAITH ACHCTRNTCTLNAIN WM M-
Suuin, Pacier ONTIECKofi CHOTEMM O ABYX TOMKIX M3 CHOAWTCS KX ABYKPATHONY
npiveneno dopyn M.

I3 MOHO KOMBHIHDOBATE APYF ¢ APYTOM TS HOCTPOCHHS CHOAILIY ONTIL-
wecxmx creres. Omtuccan cira D cHCTCMS B3 ABYX AMHD NOWET Gbrh majigena
Kalt IPOCTAS CYMMA ONTHNCCKIX CHA KA AOf TUNAL (TPH YCAONN, 1O 06 TUNAL
MOKIO CAITATS TONKIMI I O PACTIOTOKCHE! BILIOTHYIO APYT X XPYFY HA OO ock):

1

D=D, 4D, wm
F

(6.12)

s
= m

Eci Auat pacHoToAeNs Ha HEKOTOPOM PACCTOSNII APYF OT APYFa i X oci
copmazaIoT (cHeTNa 13 IPOIBOTLHOO THCA AMNS, O6TAARIOWX TAKHN COCTEON,
‘masbaeTCs YenmpuposANNOR cuCmeNoi), o WX OBILYIO ONTHICCKYIO CHIY ¢ K0CTa-
OO CTENCHAIO TONHOCTIE MOAHO RANTH 3 CIEAVIOICrO BDACHIS:

L .
FR'EER 19
VAT A -

Hasosce nanccrmesn mpiSICpANI CHOTEN, B KOTODIX. HEHOTLSYIOTCR cpaSy
HECKOMLKO THH3, ABITIOTCH MHKPOCKOI, TEIECKOM, KOTOPEIE GYAYT PACCMOTPEHb Aasee.

ks (ot & a8 poiss e G s enes epanaiARSS Syens ootpa
S gl eoamse ke v s o enbugs Sas s O e gt D gan
i awmmes KA. o pagmycon xpuaaIS A, 1 R, o6 chopccnx nomepsooret Ta
jr bttt e bk o o ey
B one Aowasmmaencn caeaysoman hopusa:

1 s i
-ttt . (6.14)
70 1[ ] (6.14)

'PaityC KPHBHONS BHIIYKJION IOBEPXHOCTH CHITACTCS! HONOKHTE LM, BOTHYTO —
oTpumaTeLuLL. DTa (POPMYIA UCTOILIYOTCS NPH MATOTORACHUN JHH3 ¢ JaAAHROH

2. OnTirscicite IPHGOP! CAOKHLIN KOMGHHAIIMH COBUPAIONIEX 3 PACCEUBAIOMIIX
I3 OTKPALTIL HETOREIY B8 MIPA ~ KOCMUUECKUIL € ETO OTPOMHLIMI TPOTRORHOCTSNIE
i NUKpOCKORUNCCK UL, RaceneRNbiE NeALUARIIIMI OPrARNIMANI.
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. Paguonosatop nocsiiaer 2000 wumyscos B cexyiay. ONpEeINTe AQTLHOCTS
eficraus oToro paguonoKatopa. (Omaem: T5 kaw.)

. Ha xaxoff wactote paboTacT PagHONEPEXATHIK, HATYNAIOM BOTHY ATHHOR
30 u? (Omeem: 107 Tuy.)

Yposens B

. OupexenuTe AaiLHOCTH ACHCTANA PARNOTOKATOPA, CCTH BDENS PAIREPTII
B aexTpomHo-TyteROit TPYSKe coctantser 1000 wic. (Omaem: 150 k)

. Curun paguonoxaTopa sosmpaTiIcs o o6%excta 3a 3 - 10-* . Kaxono pacorosite
20 obsexra? (Omoem: 45 11.)

. Uewy pabua Amuna BoTHL, HOTYAENOi HCPEAATINKOM, €CAI HEPHOR KoTeGamii
pasen 0,2 - 104 ¢? (Omoem: 60 x.)

Vposens €

. Paguocnruax, nocaamusit na JIyny, oTpasiacst i Guux npuusT ua Sewse uepes
2,5 ¢ nocae nocsk. Taxoit e cura, nocranmsi 1a Bewepy, Guun npumsat
wepea 2,5 . Onpexemre paccromme or Bern 7o JIywst i of Bewrn Ko
Beriepst no npesst roxamums. (Omaem: 3,75 - 10° e; 225 - 10° 3.)

. Pazsonpuenmux Mosker npuiMaTs pagoB0nIS: B Aanasone oF 3 0 50 ML,
FInayKTuBHOCTS KATIII €FO KOICDATETLIONO KONTYPA MOET HIMEHATLCS
07 2 70 5 wxTi. B KaKHX HPOAEAAX HINCHAETCS ENKOCTD KOWACHCATOPA KOTE-
Garensioro xonTypa sroro paguonpuesma? (Omaem: ot 2 1 0 1,4 1 .)

. OmpegeauTe nepHOA W wACTOTY paAHOepexATINIA, PAGOTAIIIEro A BolHe
Ao 30 . (Omoem: 107 ¢; 10 M)

4.8.10.0npegeauTe wACTOTY I ATMHY BOTHE PASMOTPEARTINEA, CCTH MCPHOA Ero

MTx; 3003.)

e

4.

otexTpiecin Koebaumit pasen 10 c. (Omae

1. Amazoro-mudponsie npeoSpasonareaen (L) (e anza. Analog-to-digital-
converter, ADC) naawoarom yempoiicmao, npeoGpasyrousee oxodnoi anazozoswi cuz-
nan o yugposoi cuznan, T.c. » «mHCKpeTHL KoAs. OGpaTHOE NPeoBpazoBamIE CHT-
HaTa OCYmECTRANETCS C NOMONILIO Yu(PO-aNaR0Z06020 npeolpasosamens (LIA).
Kax npanuo, AL npeoGpasyer manpsuacemie  Anowsbii MbpoBofi xox. B Taxmx
npeoBpasoBATE X HEMOTLIYIOTCS AMATOTOBbC 1 HA(DPOBHLE, & TAKIKe APYTHE CHIMATSL
(puc. 4.4.1).






OEBPS/image/270.jpg
Tpancipopmatopom naswsarom yempoiicmoo, cayxcauee dan npeobpasosarnus
CURBL U KGRPRAENUR MEPeNENNOZ0 MOKA NP NEUINENNOL HACTOME U NOWHOCT
nepemennozo mora.

B ocnoae padomx mpancdopxamopa teacum s61enue ynexmpoxaznumnoi undyx-
yuu. Tpocrefimmi TpancopMaTOp IPEACTABATET COBO/ ABE HAOAMPOBANIELE APYT OT
APYra KaTymH (X eme RaIMBAIOT OGMOTIKAN), HAMOTAMNbC N OB JAMKHY T
cepaestmm. Tlo oxmoit u3 o6MoToK (nepBMNON) MpomyCKaeTCS mpeodpasyemBi mepe-
e oK, a BTOpMIHAs 0ONOTRa coeAMmCTES ¢ mOTpEGHTERCN (puc. 2.7.1).

Tlepemenmuii Tox b nepEEIIO OGMOTKE COIXACT B CCPAESNMKE MepeNeHMLIH Mar-
s HOTOK, KOTOpHT BO36ycAaeT DJIC WHAYKIN B BHTKGX KaXiOi OGNOTHIL.
Ceprenmms 3 TPARCOPNATOPIOf CTATH KONIEHTPHPYET MATHHTIOC HOTE TAX, UTO
MAFHHTHLE MOTON CYIMECTBYCT MPAKTIECKH TOABIO BHYTPH CCPACTIKA 1 OTINAKOD

wropiias

Deppamas oBuonica N,

obonica N,

0 u nepuOlH
obwone 1,

narpyaa
Bxomoe Hanps-
sceme U

sropiaols

ox 30 BropOl
obonce I,

Puc. 2.7.1. Tipuuun paborss rpancopuatopa
Menoaennoe snavenue SJIC uHOYKYUL 60 GeexX BUMKAX MePEUNHOLL UA GMOPUNHOL
o6xomor odunaroso. Cornacio saxory Dapazes, 1O GYAET OIpEACAATLCS GopHyIoi
2
at

(2.59)

R T p—

3. Ecnn nepmrinas ofyorka mucer N, nutcos, a propirumas — N, puron, To
» ofoTxax muzyEpyIoTes (Be3 YHETa HOTCPS N PACCONBANME MAFHNTHORO HOTOKA),
cooTmeTeTnemno, ¢, 1 ¢,, a X oTHOmemHE GyACT panio

(2.60)

T.c. qoanuranomue o kamywrax IAC uNdYkyUU (LA CAMOUNIYRYULL) NPONOPYUO-
Haxbw wucny sumros @ nux.

O6Luno aKTHANOS CONPOTHBICHIE OGMOTOK TPANCHOPMATOPA MALO M MM MOXIO
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Onriteciue MPUGOPS ~ IO YCMPOUCISE, 6 KOMOPSLE COCM OM USYHAEIN0Z0 007
exma ¢ noxOWLIO cUCmeNb: AUNS NPeOspASYeMEs (NpeAONAREMES, OMPANTEMES ).
Tlo cnoexy masaueniio ouTIECKHe TPHGOPL, BOOPYAAIONE A3, MOAKHO Pad-

Gurs na caeayiomue ABe Gombmme rpymIL:

1) npuBops, cayAAmue ATA PACCMATPHBANIS OMeHE MOTKIX TpeAMeTon (1yma,
AMIKDOCKOT), KOTOPLIE SPUTELHO YREIHBAIOT PACCHATPUBICMbIE TPOAMETEL]

2) NpHGOP, NPEAHAIHAUCHHHC AT PACCMATHBANNA VAATCHHNMX 0OLEKTOR (api-
TeanHan TPYGa, GHHOIIL, TEAECKON M T.IL), KOTOPHe PHTEALHO MPEAMNKAIT
T T ———

Oritomerie yraa apeiits ¢ NpR HAGTIOACHUI TPEANETA depea onTIIeCK i npUGOP

K YrAY GpeRIS T HABIOZGHNN HEROOPYKCHHMIM IG30M HAIKBACTCS Y2N0GWN

yaeaunenuen:

y=2. (6.15)
v

Vrexomoe ysexerite SBIRCTCH BANHOI XaPAKTEPHCTIRO/ ONTHIECKHX NPHGOPOD
A7 BUSYATLHAX HAGMOACHIE

CasbiM MpOCTHIM ONTHNECKIM TPHGOPON ATH BHIYATE-
L naGriogenuit snseres ayna (puc. 6.5.3). Jyns, usoope-
renmute 5 XVII nexe mifepIaiicicny ecrecTsouCTHTaTe eN
A. Jlesenryxom, Aanamn yaemruemne 3 300 paa.

N Tlpuun AeficToins TyIL OCHOBAN Ha HCTOTLIOBARMN

IKACE) priy
VIR b

cRoficTRA COBUPAIONEHi AMNAL COGARRATE MHIMOE, TPANOE,
T e — .

Tlpenster muer wepes ayny (puc. 6.5.4,0) o yraom ¢ =7
(rax xaxc yrox ¢ ~ ouens manan semwnma tg ¢ = h/F = ),
rae h - pasvep npeasera; F - dokycioe paccTosIe AV,
TIpi paceMATPHEANII 9TOF0 26 IPEAMETA HEROODYKCHIEIN
1830 ero ceaver pacioouTs Ha pacerom d, = 25 e —
HawnYIEro apeRi HOPMATLHOFD r1aza. IIpeANeT TP HToN
Gyser vugen nox yriom (puc. 6.5.4, a):

"
-2, 6.16)
vz (6.16)

Oretona creaver, wro yenoaoe yaenunenue ynst pasio y — S ©.17)
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Hompepuninic ucuperae

|

1
d I T

iY 1
L

Abasoronati cruan

[ e |

Amaorowuii cnrman - cuznan dannwix, y Komopozo xawduwii us npedemasino-
14U 1APaNEmpOs ONICHETECR QYNNI GPENENIL U NENPEPHENDLI NiOHECTIG0N

AmA7OTOBBIE CHIRATH YACTO MCTOMLIYIOT ATS MPEACTARNCIIIS HEMPEPEIDHO HaNC-
nmommxes dmawseckmx semwnmn. Hanpmep, anatorossii onexTpmeciii curma,
ChmMacNi ¢ TepMOTAPH, HeceT HR(OPMATITIO 06 MIMEHEHII TENTEPATYPH, CHIHAT
© MmKpoOma ~ 0 GHCTPHX WINeHCMMAX AQBACHIS B 3BYKOBOFi omue. Amanoronoe
rexenmAemMe ~ oAMN W3 BHACD TemememANIS.

Jlncxpernurit curnaz (om aam. discretus - «npepwaucmwiis, pasdenennmin) -
cuznaz, Komopwii 6%emMER NpepUOUCTIR (6 OMAULE OM ANAR0Z06020) U KO-
MOpuii UINENREMEA. 6O GpeMENU U NPUNUMGCT ANOGOC IANENLE UI CRUCKA 603
MoAHbLE ananenui. CIICOK BOINOKHBEX IMASCHHiE MOFCT GHITS HETpEPHBHLIN WA
KpanTOBANMAIM (NOCTCRODATEALI PAX OTACTHILX IHATCHII).

CymecTsyer myramuma MeAY NORSTIANI AMCKPOTHOTO N W(BPOBOTO CHIHATOR.
acTo MDPOBOfi CHINAT HATHBAIOT AHCKPETHBIM, TOTOMY TO OF COCTONT H3 AHCKPET-
mix (ovaembmbix) wacteit (samples), mecaoTps ma To, ¥TO madPOBO cHrmAT He sB-
aseTes mpepuBRCTE CHrHATON.

JliCIcpeTHOCTS MpIMERSETES! B BLINICANTE N0 TEXMIKE AT NAKETHOf MepeARTIE
Aammmx.

Inipponoit curnaz ~ cuznan, Komopwi xowHo npedemasum s sude nocaedosa-
measmocmu duexpemnuix (yudposwix) anavenui. B name spens nandoee pacupocTpa-
e ABometLe WbPoBbe CHrAT: (GHTOBNIE MOTOK) B CBSI3I € MPOCTOTOl KOAKPOBAMIS
 nenoLayeNOCTDIO B ABOMIHOf dneKTPOMIe. [T MepeRaTH MIdPOBOTo CHITATA IO
amaToroBLM KamaTAM (HANPIMEP, ATEKTPIECKIM ILTH PARHOKANATAN) HCIOALIVIOTCS
e

Bz cnoficTaon MuBPOBO0 CHINATA, ONPEACTHBIIETO Cro AOMHNNPOBAIIE
B coBpememmAIX CHCTeMAX CBAOM, SBISETCH CHOCODHOCTH K MOMHOW peremepamt
B perpancasTope (10 HeKoTOpOro NOpoToBoro oTHOmems curian /myn). Koraa 5 per-
PANCISTOP MPIXORNT CHIHAT C HCGOTBUIITMA HONCXaMIL, O IPeOpATYETs! B WIHPOBYIO
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nipeneBpers. B STOM CAYHAC MOAYIh HANDSNCHI Ha JKIMNAX HEPRSHOH OBNOTKI
npusMepio paen MOAY-MO cymmapioi BIC muAyKT
R0~ (2.61)
TIpn pasosxiyToit nemn BTopiIIof oGMOTICN TPANCHOPNATOPA Tox B Hefi e HACT,
nooony cysmapuas DJIC MHAYKIUIN DABNA WANPSACHIIO HA SAMIMAX BTOPHIHOH
obwoman:
ud = (2.62)

el T e ———
6 Hocediss Mo Gasyin ¥ ORROSpekESO HpITORE Hepes wnks; .5, maEHEGH
cmpasmn, Hosronty mx oraoireas momeo Gasenses orassmsos Holcaymie
amauennii srux DJIC man oTHOMeHHEM AEHCTBYIOINX IHAUEHNIl HANPSIKERHIT
& _U _N
eTnw

A

(2.63)

Omuowenue wucza sumkoa o nepaunnoi of Momike K wCRY GUMKOS G0 GmopUN-
Hoil nazwaaiom KodummenTON TPaCHOpMAI k. B SapCHMOCTII OT TOF0, KaKoe
SHaNCHIe TPHHINACT KOMDBUIHCHT TPANCHOPNALAI, PAIILIMOT MOOUWAI WU
(k < 1) u nonuscarousuit (k > 1) mpancopmamops.

4. Tlps scmouemm Bo propumyIo mems Kaxof-uGo narpyau (70 paSounii xon
TpancopNaTopa) b el HANHIACT TPOXOANTY MoK HaZpysKu (o8 HepeNCIILE 1 TaKO
e HaCTOTS). DTOT TOIK COIAALT B CCPAETIIKE MATHNTHLI HOTOK, HANpABEHHT O
npasiay Jenna nancTpesy notoxy meppwnofi ofwoTr. B pedyanate cysmapbit
TOTOK MATWTHO] WHAYKUIMI B IEPBESNOR KATYIIKC YMOHDIIACTCR, yMCHbIACTCS
u DJIC, a, caexopaTenLHO, CHAR ToKa GYRET VBEMWIMBATLCA. DTO YBCTIICHHE CHIN
Toita B IeBINOf eI MPUROANT K YRCMIENIIO MATRHTHOTO ToToxa, DJIC MEAVKII
u cunt Toxa B0 propmof mems. Ho, Kax Mt SHacM, yBERIHONHe TOK DO BTOPH-
HOi WemN COMPOBOACKACTES YBETMTCHICN TOKA CANOMIAYKININ X, CACHOBATEADHO,
YMeHbImCIHeN MATHNTHORO HOTOKa, KOTOPHi TOTLIO wTO BoapacTa. B KOMIE KONNOD
i HOCTORHIO HAFPY3KE YCTANABTHRAIOTCR ONPEACIENIHE MaTMTHL HoTOX, DJIC
MHAYKUI B0 BTOPHSROR HemH 1 TOK B TepBIOF Hem.

Tlonysaeres, wro mpancdopuamop cax asmoxamuseeru peeyaupyem nompeSienie
aHepeuu 6 saeucusocmu om nazpysKu 6o emopuuHOiL e,

IIpu patoves xode mpancdopuamopa npoucxodum nenpepeianas nepedava snepeuu
w3 nepeuunois uenu so smopuunyw.

Monumoers, norpeGuseas » nepssof e, Gyxer onpexeasTies dopuyoi

P, = LU, cos 0, (2.64)
a sugenseman na narpyaxe
P, = LU, cos o, (2.65)

Kospguyuenm noneanozo deiicmous mpancpopuamopa Gyxer onperenstic
OTHOmeHICN BLREACMOf MOMEOCTI A HATPYIKE K IOTPEGICHO MOMEOCTH B Iep-
swmofi em:

(2.66)
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a)

Puc. 6.5.4. Xog nyseit mpit mpocxoTpe npeaseta Gea 1yt (a) n ¢ aymolt (6)

MHKPOCKOR NpHAMeRSIOT A1 HOTy ORI 6OALIILX VRCACRI
pi GO AR MeTKHX HPeAMETOR. VEeuentioe Hao0paNeHHe
IPEXMETA B MHKPOCKONE TOTYHACTCS © TOMOIISIO OUTINECKOf CilcTe-
M, CocTosIel H3 ABYX KOPOTKO(OKYCHBIX MuHS ~ 0fbexTHBa O,
11 oxyanpa O, (puc. 6.5.6). OFsexTiB AacT AcicTRNTENLHOR HoPeReD-
syToe yRemeHIOe HI0BpAKeNIe HPeAMETa. DTO NPOMEAKYTOUNOE
Ha0BpAKeNIe PACCMATDHEACTCH TIAI0M Hepes oKyAAD, Aeficrane
KOTOpOrO amATOTHYHO AeficTsio 1y, OKYIAP PACHOTATAIOT TAK,
“T06LI MpOM3KYTOIIOR H3OGPAKENIIE HAXOAILIOCH B er0 (oKATHOf
ILI0CKOCTH; B DTOM CAyWae AYWH OT M0G0 TOWKH HpeRMETa pac-

npocTpaRsIoTes MoCTE OKYATPA HAPAITETLHAN MywoN. Mo

Ha0BpAKeNIe TPEANeTA, PACCMATPHEACNOE Hepes OKyIAp, Bcerga  Puc. 6.5.5.

nepenepiyro. Eoau e 970 OKAIMBACTCR HEYROGHMM (anpumep,  MUKPOCKO

IpH NOWTERI MEAKOFO MPUATA), MO KO IEPCRCPHYT €M IpEA-

3te7 niepea obnexrunox. [I0dTOMY YI10808 VREIUEHIE MIKPOCKONA NPHHSTO CUNTATS
Rax caeayer us puc. 6.5.6 (17e X0 1yveil HOKA3AM KPACHAIM HEETOM), YTOT SPOmILS ¢

npeAMeTa, PACCMATPHEAGMOTO UEPEd OKYIAP B MPUMIEHWIH MAIX VIOR,
Wo_ ik

R 4F

. Tpubaiicenno Moo npeanonozcits, wto d ~ F, u f = I, tze | - pac-

CTOMIIE MY ODBEKTIEOM M OKYAIPOM MUKPOCKONa (+f1iHa TYOyCas).
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{OpMY, I PETPANCIATOP 40RO GOPMHPYET CHFNA, NONHOCTLIO Y6HPAS HCKAHOHIS.
AmazOroBi e CHPNAT VAQCTCR YCHANTS THIID BMECT ¢ HATOKHBIIMMINCS 1A HEFO
[r—

C Apyroft cTOpOML, cenmt MpPOROi CHFNAT NPHXOAUT ¢ GOTUIM HoMCXAMIL,
BOCCTAHODHT €FO HEBOIMOCIHO, B TO BPEN KA 3 MCKAKEIIOTO AHATOFOBORO CHIA-
7 MO0 HIBICTL SaCTD HAGOPMAIH, XOTS 1 € TPYAOM. ECAI CPADHHDATS COTOBYID
caman anasorosoro gopuara (AMPS, NMT) ¢ madpponois caaasio (GSM, CDMA), To
pH moMexaX Ha WADPOROE TS 13 PAIFOBOPA BUTAAAIOT NOPOF HETHE €10BA, @ HA
AHA07ORO MO0 BECTH PASTOROP, XOTS I € HOMCXAMI.

Buxon 13 a0t CHTyaIII - Same porenepupOBaTS WA{POBOH CHINAT, BeTaBILS
[DETEHCPATOPb B PaSPLAD AMHIIE CHAD, MK YMCHDLLATS AHIY THIHI CBOH (RAHMCD,
YMEHLIIATL PACCTORIIE OT COTORORO TeACRONA A0 6AI0RO CTANII, T0 ACCTHTACTESR
Gotee wacTiM pacrionoceIeN 6AIORLX CTANIN A MeCTHOCTH).

Tlemos05amie B WKPPOBLIX CHOTENAX AFOPHTNOD IPOBCPIH H BOCCTAHOBACHILS
S —
wnopsan.

OcHoBHOe PaSTIIIe MEHAY AHATOTOBLM M WIPPOBLIM CHIMATANI JAITOTACTCR
» CTpyKTYPE mepeAaBacNOrO CHPRATa. ANQIOTODME CHIHATN NPEACTABARIOT COBON
HeMPepLBILIL HOTOR KOTOGANIIE ¢ HAMCHSIOIINILCS AMILTHTY O 1 uacToTofi. Lmpponoit
curian mpeACTaBAReT CoBOfi ACKPETHNE KOACBANNIS, SUATCHI KOTOPIX GABHCAT OT
nepeaatomeii cpeast.

2. PaZHOBOIE HONOALIYIOTCS He TOTLIO /UTA HEPEAAH SBYKA, 5O 1 AL Hepexatin
P R——

Tpmuuun nepexawn nooSpasennii ma paccrosmue cocrons s creayiomes. Ha
nepeaaiomeit CTaMII NPOMIBOANTCS MPOGPAIOBANIE HIOGPANEM B HOCACHO-
BATEMLHOCTS DNCKTPUICCKNY CHIHATOR. BATeM OTHMN CHTHATAMIH MOAYAHPYIOT
KoCBANNS, BHPAGATHEACHIC TOHEPATOPOM BHCOKOH wacTOTH. MoAYaMpoRANHAn
onexpowaruTHas ponHA nepenocHT HIpOPMANO 1A Gosumme paccromms. B npi-
exmke mpowamomiTes o3paTioe mpeodpasosamne (AenoxyTLS). BucoKosacToTLe
MOAYTHPOBAILC KOTESANIS AETEKTHPYIOTCS, A MOAYICHILH CHIHAL TpeOGpasYeTCs:
B
H3OGpAKEHIE ABIIKYIMEroCs 06DeKTa (KAAPS) MEPEAMIOT KCCATINN A3 B CORYHAY
(s names: renesuzeman 50 pas).

TeeBNIHOMNHIE PATHOCHTHATS MOTYT WD TOTHIO B AUATAIONE YASTPAKOPOTIHX
(seTpopurx) b0, Taxe B0AMS PACHPOCTPANSIOTEs OGBITHO AUID b HPOXETAX IPANOT
suminoci anremms, Tlo2ToNY ATS OXDATA TEACBHOHOMNMN DEMamICNM GOTDIIOR
TCPPHTOpHI HEOXORNO PAINCIITS TEeNEPCAT I SR I TOAMINATS HX ANTEHIS
sume. Bucora Texesnamomuofi Gamun ¢Koxtobes B ropoge AmMaTi cocTanmsier
372 1e7pa 6ea yera BuicoTS OXOMMRIO coniit, B HACTOSIe BPENA TEACRHINONHAT
CoT HACTHTHBACT HECKOTHKO THCRY BOATENLNbNX CTami; X NCEARN B HAMmEH
crpane npmumator oxo70 10 s TenepHIOPOD.

Boua ypepennoro mpHeMa TeacBIACHNS HOIPEPHDIO YBeTHINBAETES, Ocofeto
61AK0%apA HOTOLOBANIIO PETPANCIANOILLX CHYTHHIOD.






OEBPS/image/272.jpg
5. OHaxo e sest oHEpTHS, BHPAGATHEACMAs TEHEPATOPOM, TepEAACTes HOTPeCH-
70, Ipu paore TPanCHOPMATOPA HMEIOTCS TOTEPI HA HATEBANIE OGMOTOK TPANC-
(popyaTopa, ua pacceuBANIE MATHITHOFO HOTOKS B NPOCTPAHCTRO, HA BUXPERBE TOKI
Dyxo B cepaeumIKe It €ro HePeNATMITIHBARIC.

JL15 YMCHEMICHISE OTIX HOTEPh TPHEINMAIOTCS CICAVIOIIE MePHI:

1) OBMOTKA KATYMIKH HISKOTO HAIDSKENISI feTaeTcs GOIBUIETO CEueNI, TAK Kai

1o mefi mpoxozuT Tox Bombmelt cTa;

2) CepEUII [EAIOT SAMKHY T, WTO YMEHLIIACT PACCOHBANIe NATHUTHORO IOTOKA

& npoctpancrae;

8) CTANLHON CePAUNIK ACTAIOT H3 HIOTHPORAHNLIX IACTHI [T YNCHLICHIE TOKOR

@yxo.

BAArOAaps STHN NEPaM KOIPHUYLEH ROIESHOZ0 DelCMBUS COBPENCHHILY MPAHE
(popmamopos docmuzaem 95-99%, a cdeuz a3 MEHAY KOACORRUANI CILTL TOIKA 1 HA-
RpSKEHIS GAUIOK K HY.

Eean monio npeseSpess 1-5% moTeps B TpauchopMaTope, T.e. CUHTATE ero
Kod(ppumment nonesuoro Aeficrsus pasusin 100%, To MomEOCTS, HOTpeGIsCMAT
B nepemROft Heni, GyAeT PARNA MOIHOCTH, BMeAACMOI Ha HArpyae (P,~ P,). Torxa
OmHOWeHUE CUTH MOKA & nepauNHOL OGNOMI K ClIE MOKA 60 GMOPUNHOIL OBMOMIe
Gydem ofpamHuo nponopuUONa.TbHO coOmaememayiousuN nanpaxcenu. A 9TO AT,
410, YBeHIBAs ¢ HOMOIIDIO TPAC(OPMATOPA HATPIIKEHIE, BO CTOTLIO A Pas GyAeH
yMeHbIIATE CHTY TOKA, # HAOGOPOT:

(2.67)

B mactosmee spests TPARC(OPMATOPH AL UIMPOKOE HPHMEHEIHE KaK B TeX-
ke, Tax u B GuTy.

Jonoanumensnwii mamepuan

B aanucax Maiixa Gapages o 20 anryera 1831 roga yuomuaeres o Tox,
470 1A sKezesHOe KOTLNO AuaMETPoM 15 CM 1 TOMIMHOI 2 C3 L0 HANOTANO
otpennuo ABa nposoxa Aol 15 a1 18 M. TIpu npoxowxemin ToKa 10 0AHO K3
06MOTOI: CTPEKI TATLBANOMETPA HA JAAMMAX APYFoii oTktonstcs! Tax MOABIICH
nepauii mpoToTHT TPaHCOpMATOPE.

@

- B e aaxtiouaetca poxk TpancOpMATOPA TP mepeXate deKTpITECKoif oeprin?

. Ha 0CHOBE KAKORO ARICNNLL 1 Kokt MOKHO OFLACHITS IPUNLM PAGOTL TpasicopuaTopa?

. Kax onpexexnerca koodiuuent Tpacdopuami?

| Kai Buruersencs: KonXpUIMENT I0ENORO AcHicTaies TPAKCpOpNATOPA?

. Tloemy HCHOTLIOBANIC EPEMEHHOTO 0K BLICOKOTO HANPAIKCHH TDI HeEARE
aeKTpICeRO JHOPEII SKONOMICCKH BLrOee? Kakie MOt NPHIIMAIOTCH s

AUNIMI3ALI TOTepI OMEKTPCCKoli JEPTIII DU IEPAAE HA AATEHIIE PacoTOANIA?
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Puc. 6.5.6. Xox ayueit » ikpockone

TIpi paccMOTPeHII TOFD e MPEAMETa HEBOOPYAKEHHEIN 118303 CORTACHO GOPAY-

"
e (6.16) yron mummmocri paven: v ~ . B peayavrate gopuyaa 9 yzaoeozo

yeenuuenus muxpocrona npuoSperact Bz
I-d,

-2
k i

v

(6.18)

Xopommi smKpocKon MOeT ZABaTH YBETMwICHHE B HECKOTbKO coren pa. Ilpi
GOABIIX yBeMeNIAX HATHEAIOT NPOABIATLCS ANGPAKIMONILE TBACHIS.

B 1609 r. Tamuneo Tanuacii ma ocHOBAMNIN AOWEAIX A0 HEro cneAenuii o6 H30-
6perennoit » Tomnanmn apTeniofi Tpybe cTPOWT cBofi nepwik Teneckon, Aawm
npuansnTenbIO TpexKpaTioe ynemruemne. Bexope yuemsiii mocTpomn Temeckom
¢ ypemmenuent 5 32 pasa, I ¢ MOMOMbIO HETO G OBHAPYCHEL TOPEL, KPATCPH Ha
Jlyne n nsrna na Commme; oTpuTs: SeTnipe cnyrmuka I0muTepa; (ast Bemepst.

Bpuremsumie Tpy6u Guaror Anyx THmOB:

«  opuressmas Tpyba Kenepa, mpequasmaseniias /s acTpOROMISIECK X HABTIOAC-
i, Oria RaET YBETHTCHILE NePEBCPHYTHIC HAOOPACHIST YALTOHTEIX TEANCTOD
Y e ———

«  opuremnman Tpyoa Tanmies, MPeANAINANCNNAS ANS EMILIX HAGMIORCHIH, Kar0-
mas ypemmenmse mpabie naoBpaentss. Oryaspon » TpyGe Fanmnes caymmT
paccemsaman msa.

Tenecrom: (spureanmute TpyOm) npednasnavens: daz nabuodenus ydarennmx
06sermos, Om cocTonT w3 ABYX A3 ~ OGPAIENTIOF & TPEANETY COORpAIOEH TMIH
¢ G (porcyemu paceToAIEN (OFHEKTHE) i AMNIL ¢ MANHIN (OKYCHBIN PACCTOS-
e (oryap), obpamentofi & nabmogateno. Hanpusep, copesenmsie TenecKoms:

nenoasayioTes Ana maGmogewmtit 3a ameagait 1 xocmocon 8 Taup-Ilaukcroit acTpo-
nomieckofi obcepraropiun (puc. 6.5.7), & obcepaatopui Acci-Typrems (puc. 6.5.8),
Aefierayiomux B AnMaticxodi o6aacTi.
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Kaxie 1peoSpAIoRATE N 1 CHIATA HENOTKIYIOTCA B KAUATAX cunau?

AKHO CHIHATL HOILBAIOTES AMATOTOBLIN, AUCKPOTHLMI i IHBPOVLINIL?

B oS COCTONT DI IepORA H3OBPAFOAIL Ha paccTOsIC?

| Todesy Autbiocts AelicTais mopeAMOMell TeICBHIMONON CTANIII OFpARNCHA
et ropusonta? Kaxiie Wari TpeATPIINIMAIOTCS [UIA YBEINOHIIA AATSHOCTIE
T e—")

[(©)] aaax:u aw camocTosTEnsHoro PewEHNs

Vposens A
4.4.1. Uewy panno paccTomIe K0 HAGTIOKACHOrO OOLEKTA, CCI MERCAY HOCHIOfH M-
nyamca 1 ero BoaBpamen e b pagoAOKaTOp MpOLA0 0,0001 c? (Omaem: 15 xou.)

4.4.2. Kaxona ATina boA TEACBHINOMNOTO CHTHANA, CCAM HECYIAA TACTOTA paBHA
50 MIn? (Omeem: 6 x.)

4.4.3. Pagmocranmus nepeaaet anyxonofi carma, wactora xotoporo cocranser 440 T,
Onpeseamre wea0 Ko7MEBAMI BMCOKOf HACTOTH, MEPEROCAIIX OATO KOTE-
Ganme anyKoBOii MaCTOTH, ecTH MEpeAGTII PaGOTACT A BommE ATHNO 50 .
(Omeem: 13 636 roncbanmii.)

4.4.4. Miowenenne Toxa b anTemme paAMOMepEAATINXA MPOMCXOANT MO 3AKOMY
i = 0,3 sin 1,57 - 10° t. Hafiante xmmy nanysaexofi oK TpoNarmuTroit 5ot
. (Omaem: 12 xou.)

Vposens B

4.4.5. KoneBarersmuii konTyp pamonpuenmiica nacrpoer ta Ay sommt 25 1. Bo
CKOALIO PA3 HAZ0 YBETIIITE EMKOCTS KORACHCATOPA KOTEDATEILAOTO KOMTYPA
pamompHeNmIKa, WTOGH HACTPOTS ero na Boxy ATHHO 50 7
(Omeem: v 4 paga.)

4.4.6. Bo cxonbKo pa3 HYAIO YBENHHTS eMKOCTS KONTYPA PAANONPHENHIKA, HA-
cTpoemtoro ma uacTory 6 MI, mrobm MmO G0 CAYmATS paRROCTARIIIO,
paboraomyo ma e noxn 100 u? (Omaem: 4 pasa.)

4.4.7. Ha xaxyio amumy poamst macTpoen KomeGaTemsmutit KomTYp, cocTosmuii na Ka-
Ty meAYKTIEROCTSIO 3 NI M ILIOCKOFO KONACHCATOPA B BHAE ABYX AUCKOD
pammycon 1,2 cu, pacnonomenmsix ma paccrosmma 0,3 M APYT o7 Apyra?
Konzencarop sanoimen nemecTRoN ¢ AMDIEKTPICCKOH NpoMMTACHOCTLIO 4.
(Omeem: 753,6 .)

Vposens C

4.4.8. Bucora marysanomedi antenmu renenenTpa max yponmes Bewm coctaniser
800 w, a mucora npuemnoii anTemmst TerepnanonRoOro mpmewmKa — 10 . Ha
KAIKOE PACCTOSTE MOKHO YAQTHTS IPHENINK OT MEPCAATINEA 15 YICPEIOTD
npuexa Tenencpenas? (Omaem: 73 xa.)

4.4.9. Pazmonpresmic MoHo RaCTPNDBATS Ha MpHEN PATHOBONN ATHHO 07 25 70 200 .
Bo CKOMBLKO Pa3 HY?KHO YNEHBIITD PACCTOSIIIE ME3RAY ILIACTHIANI ILIOCKORO KO-
AeHCATOpA, PKMOEMNOTO B KoNCOATETBNL KONTYP NpHeNTIa, wTOBL MepeiiTi
T nprenta caxoi KopoTI0fi AL BoMIL X cantoit ATIO? (Omoem: 1 64 pasa.)

4.4.10. Bapsenmmais Komzerncarop mpucoeAmmIAN K mACATLOM KaTyme. Yepea 10°* ¢
9HEprIA KoWAENCATOpA YMENbIIILIACY B 4 A3 IO CPABHENHIO C NEPBORATATS-
noii. OnpexeauTe ATy BommM, HATyACNOf KOWTYpOM. (Omeem: 5 u.)






OEBPS/image/273.jpg
0 e

IoxroromiTe A0K18X B BIAe PebeDATA ILIH NDEQEITALILN Ha OXIY HO AHILIX TeM:
« «Buugs rpacopuatopons;

Canvuii MoIILLE B Mipe CiLIOBOIi TPANCHOPNATOP B HACTOAIIEe BpENMSY;
« «punenenne Tpanciopyatopons.

NPHMEP PEIIEHHA 3ATAUH

Bapawa. Tlepsusnas oGMOTKA NOIIKAIOMETo TPaNCGOPMATOPA ¢ Kodpummen-
ToM Tpascdopuamnt & ~ 10 BRTIOUCHA B COTH TEPEMENHOTO TOKA ¢ HANPSKCHIEN
U, = 120 B. Conporussesne sropusmoii obwors R, = 1,2 Ox, Tox » neit I, = 5 A.
Hajigure nanpxerie ua narpysice rpancopuatopa U, i conpormierie narpysic R,
Haiii17e w1010 BUTOR B0 BTOPITHO 0GMOTIE N,, CCI NEPRIHAS OGMOTKa COREPAIT
N, = 10 000 sutxos. Uewmy pasen KIIJT sroro tpancopuatopa?

Pemenme:

Buas xooppumsent Tpancdopuamn TpaCHOpNaTOpa . bt
nerso naligex wmeo BHTKOB BO BTOpHIOR oGNOTKE N,

N, A,
g oma N, = 5

Hajizes nanpsxenne na narpyswe R, (1arpyswoit soxer c1y-
HTL KaKas-HEOYAb TaMTA PAAHONPHEMIMIA WIH APYTOC YCT-
poicrno, Tpebymomee momnwemnoro nanpaemus). s oxoro
yuTen creayiomee paioe 0GCTONTETLCTRO? TaKOe HATPSCHHE

u,
0,22 61110 6ot ma museone mpanccpopmaropn (. wa marpyase R).

ecan Gu propmumas obmoTka Tpamcdopmatopa me muena
conporunenms R, (r.c. ecam G5t 0RO GHUIO CTOMH MATMN, HTO WM MOAIHO G0 Gut
npene6pests). Ho w3-aa namrumst y nTopimoit oo conpornnrenist R, ma narpyaicy
«noitzers mensmee manpsoenne U, mockomsiy ma conporunemn R, Gyayr muets
stecro norepn manpsuems AU 3-3a noTepn dneprun na Aoy EDo Temto. TooTony
na marpyare R, manpamente U, 6yaer memsme manpsxenns U, ma semrimmy orax
noreps AU:

-u,-au. )

Torepio nanpscemts AU xa conpormaienun R, naitien, Bocrombosapmics aa-
xomon Oua a1 yuacTica wems ¢ conporupeusen R., no Koroposy reser rox I, (saxe-
i, T Tarof e Tox Teser 1 b marpysre R ):

AU
2V omkyaa AU = LR, 2)
R, o .. @

1.

v,
Togeranmn (2) 1 (1), moayuaen U, = U, - LR, e U, =, moorouy

u-% g
il
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min Guta HACHUAA MecYamas AOPOXKKA TAKMM 0GPASOM, UTOGH MATHII
HPH CBOGM ABIKHII MOF, Hepeceiai ee, IPOYEPINBATS Ha mecke oTMercir. Urodu
aBenaTs GOKOROTO TOMUKA HPH NYCKE MAATHIIKA, €FO OTRLI B CTOPORY i IPHBSIALI
‘sepeniofi, moce wero sepesky nepesran. [lepoy Ko7eGanIs MARTHIKA IPH TaKOT
poite mouseca cocTast 16,4 CeKyNAN, NPH KaNAOM KOTCGANIH OTIIONEHHE OT
HPEAAYIIEro MepeceteRIIA MecuaNOit KOPOKKI COCTARIAIO OKOA0 3 MM, 38 UAC 10~
exooTs KozeSannii MasTHIKA MOROpATIRANAck Gonce e Ha 11° o uacosoit crpene,
7o eeTs, npusMepHO 3a 32 HACa COREPIIANA MO OGOPOT i BOIBPAIATACE B TPEAHEE

@ |

1. Kakrte nporecest maaumaores komeGamisi? CRoSoAMBIH KonebammsMn? Bumys-
Aemsuant oaeSamsin? TapMOMMCCKiNI KoeBamMM?

2. Karus anepeniiiatLiM YPabHeniex OmicHBaoTcs coofoTLe rapNORIeckie
sMexamseciue Komeanna? Kak SaiichBaeTea pemeniie 37010 AnepeRaTLioro
ypasuenia? Kakindit BeAIrunasi XapaKk epusyeTes rpuoRIreckoe Koteae?

3. Karuusi ypaBHeHIAH ONHCLBAIOTCS CHELIEHIE, CKOPOCT I YCKOPEIKe rapNOHIIse-
cxoro koneBams? Kax omn npegcrannens: rpaduriecicn? B ex aakI0uaI0OTCR CX0-
T80 1 oTmHe aTix rpaQiKoB?

4. UTo HASMBACTOS IPYKHIITLIN MARTHHKON I MATENATHHECKIN MasTHIKON? KaKiuit
{OPNYIAMI XAPAKTEPHIYIOTCH IEPHOLI ITIHX MasTHNKOB? Kakite BLBOZM BuITexa-
107 1 omux qopaeya?

@ 5. Kak, HCHOTLOYA MATeMATICCKNH! MARTHIIK, YOCANTECH, 4T YCKOpewie cBOGOANOO
MaeHIS B PAINIX MECTaX JeMHOI HOBEPXHOCTIE PAATIIHO?

(@) sonanme reopermiocw avars) |

Omupasics ua uayeHoe BLIe, CxeAAIiTe AIATI TPAGIKOB QABHCHMOCTH TEPEMCLIIIA X,
IPOGKII CKOPOCTH U, IDOCKIN YCKOpewns @ OF Bpexernt f. CPABHUBAS X caNbie
Gouiie anavenIuL it a3, OTpEACIITe, B N SAKTIONAETES OCOBeNROCTS KoNeGANHL ¥,
©, 1 a,; KAKHO NAPAMETPI NpM TIX KONGAMIEX OCTAIOTCS HowIMeRNLNK? Hamumire
VPABHOIIS NOPHOAIHECKORD KONOANIS IHANCHMH ¥, 0, 1 4.

@_

- OHpOReMITE HOIBCCTHYIO MACCY TeNa M, WMCH COKYHAOMED, NPYAHIY i APYFOC
re10 uanecrioll Macewt m,.

2. Cocrapie aAropiTA CPABHOHIS NaCe ABYX PASTHWNSIX T, TONBCHIIBAR OTH TeA
K HPYACHHE 1 MINDAR HACTOTH OTHX TO.
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NPHMEP PENIEHHA 3AJAYR

Bazana. [lpa MaTeMaTHCCKIX MANTHHKA, AT KOTOPMX OTANMAIOTCR Ha
16 e, conepmaror aa oawo  To e mpes: oxum — 10 xozeBamuit, APYTOf —

6 xoneSamuit. Onpexemire st |, 1 I, MasTHIKOD.
Dau CH  Pemeun
Al=16cu| 0,16 m| Ecau sa spems ¢ cosepmaetcs n xoeSamuii, To ne-
n,=10 puoA KomeGamii:

n-6

U3 yenoBis 3a7a4K CAEAVET, WFO HHCAO KoTeGaitii conep-
WaeTCR 32 OTHO 1 TO Ke BpeMS, HOITOMY:

mr, =T, )

Iae T, 1 T, - CooTRETCTRGNIO HEPHOAM KoAeGamMIE IEPROTO It BTOPOTO MANTHAIOR.

epuon xoneGauit Mareuamiveckoro Manriuka T = 2n JZ T Re——
7

museckoro Mammxa; ¢ = 9,81 u/c* - yewopemie cuoGonworo nazemirn. Torza

Ean-uf o

= Al noxywm

Tlogeranus dopaeynst (2) » narpasicere (1) i yunTsimas, wro L, ~

el

Pemun ory ccTeNy ypanHemuit, Hai{eM HCKOMC ATHHE NARTHHKOR:

0,16 = 0,09 (); £0,16 = 0,25 ().

Ormeml, =9 ()il = 25 (cm).
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Ypoaens A
MATOpIA LA TOMIcA COREPINIAET FAPMONITMECKIIE KOACGAHS 10 BAKORY X ~ A cOS 0 f
© mepuozom 6 ¢ i mauaTLHOf (pasoit, pasuoil mymo. ONpexeNTE, 3 KAKOE

BpeNs, CUMTAS OT HANATA ABWKCHIS, TOYIKA CNECTHTCS OT HOTO/KEMLS PABHO-
Decns manozosmmy anmarym. (Omeem: 1 c.)

Ha CKOTbKO OTCTARYT 32 CYTKIN MASTHMKOBME YaCH, HONATHE HA BHCOTY
canofi purcorcoit o Kasaxcrana — muxa Xan Tamupn (6995 w)? TeneSamms
«Koxrobes (371,5 %)? (Omeem: 94,8 ¢; 5 c.)

Kaxylo wacts nepioaa rpya MpYMHNONo MASTHNKA HAXOAHTCS B NPERETAX
8,09 w3 oT nozOMENMS pABHOBECHS, €CAN AMIANTYAA eTO KOACOAMMI pama
1 cu? KoneSamns masTmxa RASMNQIOTCS ¢ MAKCHNATHHOTO PACTACH
npymn. (Omoem: 1/5.)

Yposens B

Ha KAKYI0 %aCTS ATHHS HA%0 YMEMBIINTS THITY MATEMATHYCCKORO MASTHIKS,
sroBt meproA KoneGamMi MasTTIKa A BuCoTe ma Xan Tamupn (6995 ) Gra
paven nepuoy ero koneGamnii na nopepxmocta Bexn? (Omeem: 2 - 10°.)
Tpya maccoit 500 r conepmaet xoneSams wa mpyxmne wecTocTb0 200 H/x.
Amnanryza KoneSamuii cocranaser 10 ox. Hajizure mommymo mexammeckymo
omeprumo Konebammit u manGonsmyI0 cropocTs AEMmemns rpysa. (Omoem:
1T 2 /)

Marewarecrnit masmm: conepmaet 50 xoneSammii a 70 c. Onpeaemrre me-
PHOA KOTEGAMILI ITOTO MASTHIKA MOCTE TOFO, KA eTO WITD YKOpOTHAN B 4 pasa.
(Omeem: 0,7 c.)

Kar masemTes: mepros KoneGamii MasTHIKa NP MepenecemuI ero ¢ e wa
Jlyny? Macea Jiymst » 81 paa membmre waccs: Benmm, a paguyc Bewun o 3,7 pasa
Gonsme pammyea My, (Omsem: ynemwanres npumepno s 2,4 paga.)
Yposens C

K npysmme noasemena wamxa necon ¢ rupsn. llepnon meprmxansmex
ronebamnii wamxn paven 0,15 c. Tlocne Toro Kax ma wamwy omommTE
AoGapoume THPH, MepHOA mepTHKATLNNX KoreGammii crax pasem 0,25 c.
Ha crombKo cHeCTITIACH TOUKa PADHOBCCHS MPYAMNINONO MASTHIKA HOCTE
AoSanaenmst rupy? (Omoem: 9,9 )

K Avys npysmman 1o osepean noanemmnaior ofum 1 ot e pya. llepnon

xoneBaumii rpysa ua nepuoii npysume pasen 0,3 c, a Ha 8Topoii ~ 0,4 c.
OnpegeniTe nepHoR KoAC6ANI TPY3E, MOARUIGHHOTO X OTHM HPYAHHAM,
coenumenuy nocaexovatensio. (Omaem: 0,5 c.)

Ipysmsnsi MasTaie xonebaeres ¢ nepuogos 3,14 c. Haitmure moxymn
YCKOpeHI TPYaa MPH €ro OTKIONEHILI 0T NOJ0KCHNS PARKOBCCHs 1A 0,25 M.
(Omaem: 1/ct.)
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1. DexTpOMATEITHA KoTeSANIS GLLUIN OTKDHTH B UIRECTHOR Mepe C1yUaiiO.
Tloene Toro xax maoSpems nefifeHckyio Ganky (IepRL KONACHCATOP) H HAYWIINCE
coomars el GBI AP © HOMOLIMIO DICKTPOCTATHHECKO MANINHE, HAWATI
aysaTs oaexTpiIecii pagpsx Saikis. BAMLIKAS OGKAGAII AeACKCKOf BANIN ¢ Ho-
MOIBIO TPOBOTOUNOM KATYIIKH, OBHAPYIKILLIL, UTO CTATLHLIE CHIE BHYTPH KATYIIKIE
‘mamarmmmBaoTes. B 9T0M HINET0 CTPANNOTO He 6510 DACKTPINECKILH TOK It AOTHeH
“HAMATHIEHBATS CTATEROI COPACTHNK KATYHIKH. Y AHBHTELHLIM G510 TO, UTO HE3R
6LLTO YCTAHORNTE, KAKOi KOHE COPXCUNHKA KATYIIIH OKAKOTCS CORCPHLIN IOTIOCOM,
& kaxofi  sosine. TIOBTOPSIS OMLIT MPHMEPHO B OAMILX I TEX e YEIORAX, NOTYUATIE
B ONIX CAYHASX ORI PESYABTAT, A B APYTIX ~ APYTOit. OGLACHITS 9T ABICHHE OKa-
38100k BOIMOZHHBIN TI0CIC OTKPLITHA SICKTPOMATHITHLIX K0IBAMIII, BOIMIKAIOMIIX
B HOIN MEPEMEHHOTO TOKA, HAIBANHOI KOACOAMEALHHLN KOHMYPOM, COCTORINUM WA
xomercatopa ewxoctsio C i Katymic wnAyKTHBROCTO L (puc. 1.2.1).
1 :4 '

@
Pue. 1.2.1. Wneansusait xoneGarensiusti kowtyp (R = 0)

Eeau M HOAKTIONIM KONEHCATOP KOTESATEIBHOTO KONTYPA K HCTOMHMKY
ocTonmioro Toxa uepes xanou K  Touxe 1 (puc. 1.2.1, a), 0 KoHACHCATOP JapsmacT-
. Ecai mocite 3apsizkii KONAGHCATOPA K10 NOAKTIOMIM K TOWKe 2, TO KONACHCATOP
~HAMUHAET PAPAKATECS, T.0. 0 NI TEUET TOK NPOTHRONONOKHLX AP0 (puc. 1.2.1, 0).
KOrAa TOx 5apAA0B IPeKpANIAETeS, ODIIANIH KOWACHCATOP BHOBE NEPesaPAAIOTCS,
‘noMensan mus anax aapsgos. Ilocie HToro KoRAeHCATOp cHORA paspsactes. Taxi
0GpagON, BOSHIIKAIOT DTEKTPONATHATILLE KOTCGANILR SAPAAA , NANPAIKCIHOCTI K-
apusiecxoro noms E xougencaropa u munykuun sarmurioro nons B xarymic.
DNCKTPOMATHUTHLIMI KOTCGAUNAMN 1AIHGAIOM GIQUNOCEAIANNbLE KONCOANUA

snexmpuneexoi nanpasennocmu (E) u maznumnod undysyun (B) eaunozo
snexmpomaznumnozo nox.

BApAx g KOWAEHCATOPA B KONTYPE HOMCHAETCA MEPHOMIICCIAN Mo AKONY:

4= g,c08 @t + 9), wn

e, ~ ANILTITY 0 Saerie KMl SapAa KORACHCATOpA © T THSeCHOf $aCTOTOf 07
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o7 uacToTa HAGHEACTCS cofiemaennol acmOmOil KONMYPA i ONPEACTACTER O dopyie:

1
. (1.8)
00 7z
Caenosarensio, nepuos paser:
7 =2nJLC. (1.9)

Tlocnenuee supascenie nassawr gpopuyaol Torcona.
Cita Toxa B K07€6ATELHOM KORTYDE OUPEACIACTOS KAX POMIBOXNAT GAPSIA IO
Bpexer:

SRS HOPeE. R
=e=¢C (@t + @) ' cos (@t + @), | )

L R ————

o anooprsn mapasceni (1.7) (1,10) exeayer, 70 xoneGamun s o { -
o ase xumomm sagomh 4 2 st o poomarnee mesrmaTae
RS N —

1 aobopor.
‘Benowiin oMYy ANS BHTNCICHNS eMKOCI NAOCKOZO KONDeHcamOopa:

c- &8 (L12)

e ¢, = 8,85 - 107 @ /3 - D7EKTPUNECKAS NOCTORMHAN; & ~ AUIIEKTPHIECKAR TPO-
HumAeNOCTE CpeAN; S - IIOMAAL OBKIAKI KOHACHCATOPa; d ~ PACCTOAMI MEAKAY
obknaKkaMu KoHACHCATOPA.

2. OBLIIHO 97IEKTPOMATRUTIILE KOIEGANIS HPOCXOART ¢ OteHs BOALIION HacTOTOl,
aHANITENLHO NPeRLIIAIOeI ACTOTY MeXauIeCKIX Ko7ebamii. [looToMy X1 11X Ha-
‘GTIOACHNI 1 MCCACAOBAMINS CAMLIM TORXOATIIIN TPHGOPON ABIACTCH d7eKMPONNBLIL
ocyunnozpag (puc. 1.2.2).

v

Pue. 1.2.3. Ocuazorpaasa xoneGauii
Pue. 1.2.2. Daexponsii ocuunnorpad [ot——"
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Puc. 6.5.7. Teacoxon Tauslausexofi . 6.5.8. AccuTypremucxan
obcepnaropun obcepsatopus

Ha puc. 6.5.9 KpACHLM IBETOM HIOGPAKEN XOA JYUeHl B ACTPOHOMINECKOM Texe-
cxone. TIPeANOTATaeTES, UT0 123 HAGTIOAGTAS AKKOMOAUPORAN HA BeCKOHEUHOCTE,
HO3TOMY 7yt O KANIO TOMKH YIANCHNOTO IPEAMETA BLIXORAT K OKYAAPA NAPAT-
exbaane myuson. Taxoii X0 nyveii nasuaetes meaecxonuueckux. B actponomise-
cxofi TpyBe TenecKommCCKIit XOA Jyuell ZOCTHIACTCS IPH YCAORILIL, WTO PACCTORNE
MesKAY O0LEKTIBON 1 OKYIIPOM PABKO CylMe WX (poKycHuX paccrosmuii [ = F, + F..
BpuTenLiyIo TPY6Y (TeCCKON) NPHIATO XAPAKTEPHAORATE Y2I0GWN YaeTUNERUEN 1.

. —

o

-t I
i

Puc. 6.5.9. Xon ryueil » acrpoosueckow Tesceione

B onmtie 0T MIKPOCKOTA, NPEAMETH, HAGTIOAACHHE B TEIECKON, BCCTA YALTE-
st or maGmogatens. Bea yAATenmutil IPEANET BIEH HEBOOPYKEHHLM FAAS0M HOX
VIVIOM , & NP HAGTIOACHII UEPE3 TETCCKON TR YITOM (, TO YIIORKIM YRCTUNeHIEH

) "
HAsuBaIoT oTHOmENHE | = . VI7IOROMY YREHUEHINO Y, KaX H IHHEHHOMY yReTHe-
v

1m0 T, MOKHO NPHTHNCATE GHAKH ITOC  MHEYC B GABHCHMOCTH OT TOFO, ABIZCTCH
H30BpAKeNIe NPAMAIN ILIN NepeRCPRYTHM. VIIOROE VRCAINCRUE ACTPOROMITECKol
7pyBt Kenepa opunateasno, a aensiofi Tpy6a Tamtes — nosoxuTensio. Yzroaoe
yaenuuenue spumensnsix mpy6 BLpamaCTEs Tepes OKYCHEE PACCTORHM:

F

e (6.19)

B xatecTae 05LeKTHEA B GOALIIIX ACTPOROMINIECCKIIX TeACCKONAX NPUMCHAIOTCS
e s, a cpepusieciue sepiana. TakHe TECKONN HATHBAIOTCS PeaexmOpaN.
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1. O6mue momomenst pasmuTIs cpeacTn cusam. B COBPENCHION MHPE CYImeCTRYIOT
PaGILE CPEACTEA CBIN, KOTOPHE HOCTOAMNO PABMBAIOTCS It COBEPUICHCTRYIOTCS.
Cosan — om0 macneiimee aneno b cucTene xodmiicTna cTpamsL, cio0B omen o~
Acii, YROBTCTROpeMII X MPOM3ROACTACHILLX, AVXOBHELX, KBTYPHALX 1 COMMATLHEX
norpedmocteii.

Ocnosnwe nanpasenus passumus cpedeme cexsu: 1) pamnocnsa; 2) Tenedon-
nas casan; 3) Temenmanonnas cnnav; 4) coropas caAab; 5) HATCpHET; 6) KOCMIECKAn
censan; 7) ororenerpadp (daxc); 8) suacoreneomnas cnuon; 9) Texerpaduas coazn.

Paduoconss ~ nepenawa 1 mpueN EI(OPNATIN € TOMOMBIO PAAHOBOAI, PACTPOCT-
pansomuxes b npocTpancTse Gea nposoAoD.

Budw paduocowsu: 1) pasmorencrpadmas; 2) pamorencponmas; 3) pamoemane;
4) rexenmrenne.

28 anpens 2014 1. ¢ xocaoxpoya Baiixonsip Guwn sanymen manomaTb L cryTIIC
cnson n memanms ¢KazSat-3» (puc. £.5.1).

Buoa » oxcmryatammo cnyrmmka «KazSat-3» cran mammim mowemroM Ans
conmansio-oxonommecKoro passTis Pecnybmm Kasaxcran, Hamme cobernenms:
HANOMATS HLLX CIYTHHICOB CEAIH I DEMANTS! NOIBONSET YAOBIETROPSTS TOTpeGHOCTH Ha-
cenens » xananax duxcnponantiofi cnyTHIMKOR0f CBsIaM, ObecTeTBATS HIKpOPMATION-
nYI0 GesomacocTs CTPAMM, YCTPARATS «mE(POBOE HCPABCHCTHOS N TCPPHTOPMI
rocynapersa.

B 2016 rory mOAMOCTIO 3ABEPIINICS MEPEXOX HANMOMATHNBIX TEACONCPATOPOD
‘Pecny6amen KasaxcTan ¢ MHOCTPANNEIX 1 OTESCCTRENNbC CHYTHHICH COAIM 1 DA,

Ceroms na Gase cmyrmmca «KazSat-3» obecneseno nubponoe Texepagnonemanne
5 popmarax HD, DTH, IPTV no nceit reppuropmn pecmybmsi.

‘Hanuonamsmutii onepatop » o6nactn Texepazmonemamts Pecrybmmen Kasaxcran
AO «KasTenepammos TPARCAPYCT nAIeET MPOTPANN CIYTHNKOBOTO TETEPAANOBCIIANIS
«OTAU TV,

Kpynnefimun oneparopos dwkcuponannoii Teneomnn 1 manmOnAnBHOf cet
nepexasn gammuix 5 Kasaxcrane smasercs xowmamus ¢Kasaxrenexons. Kowmamns
peAOCTARAET YCAYTH MIHPOKONOOCHOTO KOCTYIA B MNTEPHET, MATCPAKTHBONO TeTe-
Buzenms, cotonoit coam, Texerpada, MecTROR 1 gaTbRe TenegonnO coa.

Oneparop Caspio HD tpancaupyer narer renexanazon » HD-gopwate 5 mooyi
7ouxy erpams, nemomays Texmonormeekymo naatgopyy «KazSat-3».

Pecypew «KazSat-3» nemomsayer onepatop «Anwa TBs, nemmomutii b (opuate
HEVC. Jlanmsiii (popMaT mO3BOIACT YDETMINTY KOTHIECTDO KAWATOB, YAYHIINTL
KaecTso 1 AproCTS KapTHmKH pemamis, Tpacauposars HD 1 Ultra HD (4K) xanamst.

Tipw cosxammn cnyrnmca «KazSat-3o Guum MCmOTHIOBAMM coBpeMemmHe TexmI-
secre pememIs, MO3BOATOYIE OfCCTCTDATS 3AANNLE XAPAKTCPHCTHIN ATApATA
& meoGxoAMMEL ypoBems mazeAHOCTH.
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Conporunenne marpyaxir R, ONpexeans Tai e, BOCTOALIORARIINCH GAKOHON

U,

Ona, w0 yaxe npuMenuTensio K Harpyske I, L omkyaa R,

R,
KIIJL 1 - 70 ormomenite moneanofi pabors: A, ko Beeit satpatuennoft A . B namen
cayuae noneaoit paboToit 6yier paboTa Toka B HATpY3Ke, a JaTpaueHHOf — paboa

Toxa B nepamIHOf o6MoTIe:

A
n =7 100%. @

Pabory Toxa A, A 3aHMAX RTOPIHOI OBMOTKI ONPEAEINN N0 HABECTHOf Gop-

syze paborst Toxa:

Pagora Tora n nepawmofi odworsce: 4, = U,,t. Tax xax 2
k 5 [ ¢ 5 4 e :
moszowy k = 7. Oncona £, = It Torza

a-uk )
Tocrasus (4) 1 (5) 5 (3), Myt naitaess KILL:
ULt Uk
=2l 100% -2 100%.
U2t

Tipoussees phrumcaeri:
0000

=~ 100¢

10

120
o5 n2-emy
6
5
6-10
120
Orner N,=1000; U, - 6 (B);
R, = 1,2 (Ow); n = 50%.

(@ s i cavioG o EREHoTO PEERUI|

Ypoaens A
. Kosppunuent Tpancopuami nosumaomero Tpancopyaropa k = 0,1, ax-
‘TuBROe conpoTHBEHIE ro nepRIOf obMoTKH R, ~ 10 O, & ee HEAYKTHRHOC
conpornpenie X,, = 20 Ox. OF HCTOMNHKA TOKA HA NEPRINHYIO 0GMOTKY

1.2 (Om);

100% = 50%

2.
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1. Kaxolt mpexner uaswmacres mmaol? Kakyio sy Hagksaior cobupaomel, pac-
censaiouei?

2. Kak IPOXOZAT Iy4H CBOTA OF HETONMKA B CHETEME HD BYX TOMKIX Mia?

3. Kak ONPOCARCTCH ONTICCKA CILIA CHETEMAL 143 ABYX A3

4. BapHT M (OKYCHOC PACCTONMMO AMHOM OT HOKAJATCA HPOIOMACHNS CPOAL,
» ompok oms muxcrEToR] Kk 2 UTOM CIYINS GEpSIBSASTCE OITESACKSK CEI

5. Kaxie npuGopss orocsites % ommuseeiinn? Kakonst ix ocoonocti?

6. Kai onpeZeTITL YII0B0C YBENHIONIe THIIL, MHKPOCKONA, TeeCKONA?

7. Kak MOHO CTPOTL 1t OGLACHSTS XOF Aycll B AYIle, MHKPOCKOIO X TeNCCKOTE?

[ sumawe eoperreoros weeneoname) ]

1. [laiire onpegexene Gokyeroro pacerosmis ¢ nowomsio Coruta.
2. Uecaeayiine npumuun efierais acrpouowirscexoll sputexsoil Tpyo Kewaepa
 apurensuOf TpyGu Faxiies

TIPHMEPI PENIEHHS 3AJAY

Banasta 1. CHCTeM COCTONT 13 ABYX JHILS © OAMHAIOBLIMI 110 MOZYTIO (O YCHBINI
paccrosmmss. Ofia 3 i3 coBuPaIOmas, Apyras - pacceusamouas. Jumss paciio-
ROKEHH HA OAHOI 0CH 1A HEKOTOPOM PACCTORMMH APYT 0T APyTa. ManecTio, 4T0 ecx
HoMemSTL THHIM MeCTaM, TO AeficTBTexLHOE HI0OpaNenKe JIyii, Kanaenoe TN
cuerenoit, emecrues ma | = 20 car. Haibire doxycroe pacerosimie Kaxiofi u3 Auis.

Nauo: Pememme:
1=20cu|  Paccworpus cayuaii, xoraa napartersisie aywi 11 2 naxaior na
pacceusatouyio musy (puc. 6.5.10). Tlocie npesoriemius iwx HpoRo-
e mepecexaoTes B Towke S, ARAMmomelics doKycom pacceBaIONeit
mmas, Touxa S ARIAETCR «IPEAMOTOM® AT COGHPAIOMEH AHHALL.
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Puc. 4.5.1. Cuyrins «KazSat 3+

2. Bucorocropoctnoii muepner. IIIHpoKomO7OCH i, MIN BHCOKOCKOPOCTHOM
AOCTYN B MNTEPHET ~ OCTYN B WHTEPHET CO CKOPOCTBIO MEPEAATH AMNELIX, NPCDHL
ImaKOMeli MAKCHMATLNO BOIMOIYIO TPH NCIOALIODANIT KOMMYTHPYENOTO AOCTYIIA
© nemombaonamen MoRena 1 Temedommo ceTr obmero NoMsIOBAMMs, OcymecTEARCT
€% ¢ MCTOMLIOBANTIEN NPOBOTHBLX, ONTOBOAOKOMNBIX It GECTPOBOANEX MMM o3
pasmrmu THROD.

Tums momcmoemus x cern Hureprer. Dro MOeNIOE MOAKMOTENTE Tepes Tene.
ommyto cers. Jlas macTpofitn MeOGXOAMMO MMETS KoMAmMI TexeOR 1 OnepaTOpA
cosam, ofopyROBAMIe KOTOPOro A0CTATONIO MOMHOE AN obecesens KocTyna B CeTs.

Heyzo6eTno KoM yTHpyeNoit CaoN aKTIORACTES B TON, ST coeamuene ¢ CeTbio
nposcxomuT wepes Ty e mummo, uto 1 oanon. TloaTomy oAROBPeMEmTOE HEMONL0
Danme unTepnera 1 Tenedpona nenoanoxo. Kpose Toro, b cpesmes Taxoe coemumemnne
nossonser muxomuTs B Cems co cropocTsio X0 56 KOut/c. Ipn Taxow cocammenmit
CxaumBame (AFI0D MOXET PACTANYTECS HA HECKOTHKO HEACTS.

ADSL - at0 eme ogmn Tin wozesmoro coeamnenms, [l mero Tome Tpesyeres
Texeqonmas MM, HO WIPPOBOi MOACM TOIBOITET OAMOBPENCHIO AOIBANMBATLCS
# puxozuTs b Cern. TIPONYCKIAS CTIOCOOROCTS TAMMI IPH HTOM THIE HOAKTOTENHS
x cern Hnrepuer purme, wiex  ciocobe, omcanon pume. Ona oecremsact abonenty
AocTaTouHo BIICOKYI CKOPOCTS AocTyma B CeTs - B cpeanen Ao 24 Mowt/c. Harpya.
Ka HA AMNIMIO PACHPEACTACTES ACHMMETPITHO ~ BXOASNICE COEAMNCNIE NPOMCKOANT
Guctpee, wex nexoammee (copoets A0 1,4 M6wr/c) (puc. 4.5.2). Ha-aa ororo sarpymars
a

11 a cepsep npIXOANTCH AombIe.
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nogano nanpswenme U, ~ 20 B. Haitaure manpsorceme ma poprmofi obworxe U,
B peaiue x0m00r0r0 X0za. (Omeem: 178,9 B.)

7.2, HafiquTe AMAMCTP MEANOTO NPOBOFA AUTA THHIH DACKTPONEPEARTH ATHHON
10 xe mp mampsmemma 220 B, ccnn moTpebuTEmO HYHKHO NEpeAATS MOMI-
nocts 0,1 xBr. TloTep MOWOCTH Ha HATpEBANIE MPOBOOB CocTaBITIOT 5%
ot nepezasaenoit somocrs. Kosddumurent Nomuocts cos ¢  0,8. Yaeasnoe
conpounenne wean cocranaser 1,7 10 O - . (Omaem: 5,3 wne.)

7.3, Tlepmmuman ofoTA TPANCHOPNATOPE AN MUTAMIA PANHOUPHENIHIA WHCET
12 000 nurrcon 1 BxmOERA B ceTs mepemennoro ToxA ¢ Nanpemen 120 B.
Kaxoe aMe70 BHTKOD ZOMANA WMCTS BTOPUIHAT OBNOTI, CCTI Ce CONPOTHE-
nenme cocranaser 0,5 Om? Hanpstwcenme na marpyaxe ~ 3,5 B, cwra Toa 5o
Dropwamnoii obmorwe - 1 A. (Omaem: 400 suTron.)

7.4, Tlepomwamas obworxa Tpancpopuaropa meet 2,4 - 10* puxon. Crromsico nuTson
RoMHHa wMETS BTOPIINAS OBNOTKa, ATOON NP HATpemIH Ha narpyaie 11 B
nepeaavats 5o sremmor mems MomuocTs 22 Br? Conporuenie ropHnoi
o6moTscn - 0,2 O, Hanpsisenme o corn coctanaser 380 B. (Omeem; 72 numsca.)

7.5, Ha xaxylo cHty Toxa AoMxen GHITh PACCHNTAR TPOBOR MEpBIIHOf oGMOTIH
panciopmaTopa, cca npu mampsenmi B mepEwINO obMoTKe 220 B cwna
Toxa 5o BrOpmumfi obwoTKe ~ 2 A, compoTumemme BTopNOI obMoTIN
10 O, manpsmenne ma narpyaxe — 40 B? (Omaem: 0,54 A.)

Vposens B

7.6, Tpanciopuatop noswmaer nanpsoemne ¢ 100 B 7o 5,6 xB. Ha oxny ua o6-
MOTOX HAZEAN BHTOK MPOBOAA, KOWIIEL KOTOPOFO NOACOCAMNILII X BOTHTMETPY.
Tlpn a7om BomuTMeTp MoKAgan mampsxente 0,4 B. Cromsro nuTon myeor
nepomas m propmmas obwoTin Tpancopatopa? (Omeem: 250 mukon;
14 000 surrion.)

7.7, Tommxatomui TPARCHOPNATOP ¢ KOXPPIKIEHTON TPaCHOpNATIIH 5 BKTI0Ter
B cers ¢ manpsmenmen 220 B. Onpeaennre KILL Tpancpopmatopa, ecau mo-
Tepn JHEPTIIH B MEPBINO OGMOTICE e TPONCXOANT, A HATPSKENNE 1A BHXORE
Bropmoii ofworki ~ 42 B. (Omaem: 95% )

7.8, Hepes sauKiyTHil KOABIEDOf CPACTRIK TPANCHOPMATOPa, TORIKAIOMErD Ha-
mpertie ¢ 220 70 42 B, HPONYIIER TPOBOA, KNI KOTOPOTO MPHCOCAINEHE!
X omTmerpy. Bonsmetp moxasumaer manpsxenme 0,5 B. Cromso maTon
mveror nepowias 1 Topwnas obworky Tpancopuaropa? (Omeem: 440 nut-
xon; 84 puTica.)

Vposens C

.7.9. Ha nepumsnyio ofworicy Tpanciopuatopa nogaetes manpsremne 220 B. Ha
bropwmoii ofworie npi xomocTom xoae moyuaetes 130 B. Uncno suton
B nepewmofi o6MoTKe pano 400. OnpeReTNT MO BATKOB BO BrOpEON
obworsce, ccnn motepn coctanasmor 3,8%. (Omaem: 245 puxon.)

.7.10.TIpn BRmONCHIN mEpBIHOfi OOMOTKI TPANCHOPMATOPA B CETE IEPENEMHOTO
roxa po BTOpWROi obMoTKe BosmAKacT manpawenme 12 B. Tipn pcmosemm
‘BTopHIOfi ofMOTICH B CoTs HA MepBINOF oGMOTKe DosHKACT Hanpxemme 120 B,
Hafigure oTnomenne wucaa puTKOB B MepBEO oBMoTKE TpancdOpMATOPa
X smeny puToD Bo BTOpHINO. (Omaem: 3,16.)
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Puc. 6.5.10. Xog nyeit » mmse

Fe usoSpamenue 5 coSupaiomell AHiSe HOAYHA HO HPARKAAN HOCKPOKISE: AV
112, nagaiome 58 COBHPAIOLLYIO Sy, OGS TPETONAEHHS TPOKOAAT Hepes TOLKH
~Repeceueiis cooTsErerayiOUIX HOBONHAK OnTINecKIX oceit 00 i 00 ¢ GoxanLHoR
It0cKo0TbO PP cobpalomel THSk  TepeceKaTes B To%Ke S' Ha raaBHol onTHYE-
cxoft ocu NN na paceromt f, or cobupaioedt suuos. Ipuuerin 11s cobupaomtell
ph——,

111

11,1

Faq
raed, = F + a; F = F, = F, (no yenonmo sagaum).

iyers, reneps, ayai mazaron 5 covmparomyso sy (puc. 65.11). Taparenssse

rye 1 2 mocse mpenoxexia cobepyron B TouKe S (Boxyce cobipamel ausw).

Puc. 6.5.11. Xox nyueit » mumse






OEBPS/image/458.jpg
Puc. 4.5.2. Tlomiiosemie 10pes acHMMCTPIIEYIO WAPPOBYIO AGOHEHTCYIO Tii0

Tun goeryma, xotoptit obecneunsaercs no cranaapty DOCSIS — nepeaata an-
HIX uepea TeneRMaUORHAL Kaben. OBLINHO Ero HCNOTAAYIOT B CIYWAE OTCYTCTRNS
B F0Me HETEPHET-NPORAiAEPOB. C €r0 HOMOINLID MOAIHO HOYUHTE CKOPOCTS OT 27 X0
50 Mour/c. [l1s nacTpofikis A0CTYNA HEODXOAUMO HATHIC B AOME KABGILHOTO Tele-
e crenuaTbROR0 MoAeMa (puc. 4.5.9).

Puc. 4.5.3. Tlogmosenne uepes kabexsioe TeremAeuIe

Ethernet ucnomssyiores s nogKTouenis KoMmboTepa 1t CeTis HATPANYIO K
“tepes Wi-Fi-poyrep (puc. 4.5.4). TIponycinas cuocouocTs Takoro Kamana seme,
e n cayuae ¢ ADSL mun TenesuauoRuLDY Kaberen. CKOPOCTS NOPeARTIE ARHILIX OT
50 Mbur/c B 0BONX HANPARACHIAX ~ KAK OT KOMILIOTEPA K CEPRCPY, Tai 1 06PATHO.
TIOAKTOHTECH MONO TOTBKO HPH HATIII WIMPOKONOTOCHOTO WTEPHETa B fOME
abonenra.

Puc. 45

. Jlocryn wepea Ethernet-xatess,

GPON -~ 510 rexuonorus mactpoiisn AocTyma B Cers “epes IEPCONATLYIO 0TI
Toson0KOmEYI0 Mo (puc. 4.5.5). Oua UPosOAMTCA OT 0GOpyAOBaMS mpoBaiizepa
HenocpescTReO B KBApTHPY aGomenta. ITOT THI HACTPOilH coemumenis ¢ CeTbio
oecnenupaeT MaKCHMATbHYIO CKOPOCTS TepeAan Aammnx — A0 1 Tour/c. Jlas mox-
KTioues HEOGXOAUMO NPOTHYTL OT Ofmeii MmN KaGes B KBApTHPY aGowenTA
1 yeTaHORHTL onTMNCCKH MOTEM.
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JaGopatopnan padora N: 1.
Onpexeenne wicaa BuTKOR B O6MOTKAX TPAHCHOPMATOPA

Ifens paGomu: onpexexms wieno BHTKOB B 0GNMOTKAX TpanCHOPNATOPA.
Heobxodumoe o6opydosanue: Tpaucdopyatop raSopatopusii pasSopisiii;
neroumK nepesentoro nanpazenia 12 B; anoserp ABO-63; nposos nsonmposanmi.
Kpamras meopus. [L1s Onpexeqeuits wHena BATKOR B 06MoTIe TpauChOPMATOPE
© HOM3BECTHAIMH NAPAMETPAMH MOIKHO BOCTOTI0BATHCS TeM cHoficTROM TPAHCHOD-
MATOpA, 9TO B peNHME XOIOCTOTO XOfA OTHOUIeHIe HampKewmuii Ha mepsnOil U,
# BTOpHAHOI U, ero 0GMOTKAX PABHO OTHOMEHIO wHCTA BHTKOB N, B HepBIHOl 05-
MoTke x wncy auTicon N, B RTOpHHOf 06MOTHe:
u_N,
TN

‘HanoTas Ha cepAe I TPAHCHOPMATOPA BTOPHIIYIO OGMOTEY C HSBECTHEIM HHCAOM
surkos N, u usuepus manpsuierie U, ua IepBIUHOfi OGMOTKE, MOHO OUPEACTITS
“meao surkon N, B mepsinofl oGMOTKe:

i,
N= N5t
Tlopszox: pasors:
1. Canmirre oauy o xarymes Tpanchopuaropa. Hamoraiime sTopsiyo 06MOTKy
19 20-40 BuTIOD HA CepAEuIMIIK MCCAEAYENOTO TPANCHOPUATOP.
2. TlomcmioniTe BLIROAN TEPRITHO OGMOTII TPANCHOPNATOPS K HCTOWHIKY Te-
pesenmoro nanpsxemts U, ~ 12 B, uauepste nanpssxense na propiumofi o6-
3. Tlo uaNepem b ORQUEHITM HANPKCHIS 1 HIBECTHOMY THCTY DHTKOB DO BTO-
IO OGMOTKe 0 (POPAYIIE ONPEACTIITE THEIO DTKOD B NCpBIIIOF oBNOTIE.
4. Peaymurars: nowepennii u swuncaemi sammmwre b Tab1ANY.

N onuma, v,
1
B
B

A v, N N,

5. OnpeAemITe AGCOTOTHYIO N OTHOCHTEALHYIO HOTPENIHOCTIE HaMepemHS. ABCo-
nioThas morpemmocTs Ax - X, - X, TA X~ CPRNAS BEATIA, PADHAS CPEA-
HeMy BpHMETIIECKOMY SAUSNIG BCCX NOAYNCHHLIX JNANCHILE X,, X, X,

Ax,

Ormocuresnas norpemocts € = 100% . Cpepee suauenue abcomormoi

 OTHOCHTeMLHOH nOTpemIHOCTE ONpEACAIOT KAK CpeANee apHGMETHIECKoE

BamuimnTe BHBOZ: 4TO B MIMEPSIN i KAKOH NOAYHEH PesyALTAT.
7. JLus ocMACHCHNS NOXYHEHHOTO pesyaLTATA PAGOTH OTBETHTE Ha CrEAYIOMIe
‘sompoca.
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Tlazas na pacceRBAIONIYIO THESY, Zy<i HPETONIIOTCS B pacceuBamoIeil TuHse Tax,
70 npoROmKeRNs HTUX AyUell NPOXOART Uepea Toukn mepeceenus K, u K, coorner-
erayiomrx noSowusx oceit 0,0, 1 0,0, ¢ hoxanso wiockoeTI0 PP pacceusamomei
nmas. Hao6paskenue S' HAXOANTCS B TOVKE TEPECCUCHIA NPOROAKEHI BLIICAII.
ayueit 1 1 2 ¢ raasnodi onmireckoii ocsio NN ma pacctosmimm f, oT pacceusaiorei
mmas, Jlas pacceunaiormedi munan

me d,~ a-F.
Haiiges £, 1,
FF-a)

PagnocTs MeAGAY HHAMI IO YCAORIIO pania

_F(Fta) F(F-a) 2Fa_

2F.

s
i

1)

Omsyra F 10 o

Bl
Orser: 10 car.

Banawa 2. [lsonxosmnyias mmisa us crexa (n = 1,5) useer onireciyio ciry
5 antp. Tlocie MOFpY/EHNsS THH3L B AMAKOCTE ¢ NOKAJATENeN HpemoMIeHis 1,67
oma aeiicTsyer Kax paccensaiomast. OnpefeINTe ONTHNECKYIO CHIY i (OKYCHOE pac-
CToAIe A3 B AHAKOCTIL.

Pemenme:
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Puc. 4.5.5. Tlogxmoseuue sepes GPON

Boxee pacnpoctpaeniui, wex GPON, SBI1SeTCH HONITIONEIIE 110 ONTOBOIOKHY
1 nuroii mape. Ilpi 9ToM omTIecKiil KaBedh TAMYT A0 MHOTOKBADTHPHOTO A0Ma,
10 aomeHTAN HHTEpHET PASBOLT ¢ HOMOINbO BiTOf napu. Tponycias cnocoBHOCTS

K oroii rpynme ormocTes pagmo-, MoGmamubii, cnyrauKossl wiTepuer. Jlus
HACTPOFiIH FOCTYNA C MOMOIIBIO NEPESHCICHHLX KAHATOD HEOGXORMME! ANTEHHS:

(puc. 1.5.6).
&

Pue. 4.5.6. Hacrpoiixa aoctyna sepea anreruy

Paduounmepnem paSoTact uepe TouKY A0CTYNA, O6CTETNBACHYIO NPOBATACPOS.
Curnaz or Hee pacupocTpamseTes: Ha OnpefeTeHNLL PAAUYC H NOCTYHACT Ha 000PY-
Aosamie aonenta wepes autemity, yeranosemuyio 5 knaprupe. Jlatee ¢ noMOmLIO
MOAeMa CHIHAT HOCTYIACT 1A KOMILIOTEp. ECIH TOUKA AOCTYIA HAXORHTCS ABACIO,
CHIHAT MOKET OKAIATRCH CIMHIKOM cIabiM. B Taxom cayuae, KpoME AHTOHHIL,
HeHOBYIOT yenAHTe N CHFHATa.

Mobibnas canas paGOTACT YepEs ANTCHM, YCTANORICHHLIE B COTORBIX TeeOHAX.
nm USB-mojiewax, q0nommirre:mbioe 06opyAonamie ne Tpe6yerc. DToT T moAITIO-
wenus x cern MaTepuer cauiii AOCTYIHBL, HO OTTHYACTCS HEBHICOKOH NPORYCKHOI
CHI0COBHOCTSIO B CPABEHHI ¢ HPOBOTHLIM HOAKTIONCHHEM O BLACTCHNOf AmiL.

ChyTHHKOBAS CBASY VCTAABABAETCS depes YAMNIME ANTHHH, HANpABICHNLIE
na enyrunc. Ma-3a GOABMINX PACCTOAMIT, KOTOPHE AOIEH IPEOAOTCRATS CHIHAT,
6L On HoCTyACT ¢ SaRepKKof. K APYTHA HEAOCTATKAM HOAKITIONSINS OTHOCATCS
~HOBICOKAA CKOPOCTS COCAMNCHIIA, HECTASHILHAR PAGOTA B ILIOXYIO MOFOAY, BHICOKAT
cromsocTs 06opyXORANIA 1 aBouEHTCKof MAATL OANAKO B HEKOTOPIX MECTHOCTAX

ChyTHEKOBAR CRRGL ABIRCTC CNNCTACHEMM AOCTYMNAN KANATON NOAKOEHHS
(puc. 45.7).
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Konrpoasuste nompocs & 1aGopatopioii pasore Ni 1
Hro nasusaior TpacgopNaTOpON?

Hia xaro sprewsst ocosan mpuIn AefcTans TpauciopNaTopa?

Hro maswaoT KoapuerTON TpaHCHOpMAMIH?

Hro masusacres KITIL rpasciopyaropa?

Uro ByAeT ¢ TpanC(HOPMATOpON, CCH €TO BITIOTS B HemD HOCTORHIOTO ToKa?

Touexy npi pasoniuyroii Topusmofi uemn (x0710cTofi X0%) TPAHCHOPMATOP

nowTn ne noTpeSasner omeprun?

7. Jlan Hero oxomo SACKTPOCTANINE YCTANARTNRAIOT HOBMAOME TPAHCHOD-
Marop?

8. Karoit TpancdopMarop yCTAHABIUBAIOT OKOTO MOTPESHTEEH SACKTPICCKO
omeprin?

1. 9nexmposnepzemura - Gasonas wn(ppaCTpYKTYPHAS OTPACTS, CHAGHKAIOAS DK
TPIMECTION I TETLION BCe OCTATLIAIE CERTOPS CONATLHO-DIXOMONHeCI<0fi AXHIMN CTPAMS.

C onepronoTpebiemIeN TPANO CHAIAMEL 1 YPOBEIS CONMATLNO-IKONOMIIECKOTO
passuTIS, I KHIWD KAFAOTO TeTOBCKA.

DAeKmpOIHEpEOMUKG CORIANE CO GeCNU CORMOPANU IKOHONUKY: CHAGHACT X TPO-
MOBEAEHNBINIL DTEKTPINECT 0N H TENION, HOTYIACT OT HEKOTOPEIX W3 WX PeCYPCH
Ans cnoero pymkmmonmpopans.

OcoSenoCTMr PA3BIHTIIT JMEPFETHEN A COBPEMEMNON YPOBHE SBASIOTCS: PEaKoe
yaKecroueie dKOTOTRTCCKNX TpeGoBamIii (5 HacTHoCTH, KNOTCKIi HPOTOROT 10 B~
6pocan mapmmKoBLIX ragos), nepexox ma BcOKOApheRTHBILE 1 pecypeocteperanmue
omepreTieciue TexnonoTIM 1 mOMTRH moMCIA anbTepRATHBNLX (e HemOTbIOBAHS
TpammmONTOro oprammcexoro Tonausa) nerowmmon aneprumi. Tex me Merce ceroAnst
AR DK B MUPOBOE NPOMINOACTEO TEKTPOIEPHI AGeT yromn (40%), samerio
sempe - ra (19%) n aanee no 16% - atommas n rmaposmepreTma.

Kasaxcran of7agaeT kpymmbm gamacawm omepreTwicckmx pecypeos (meds,
ras, yroms, ypam) m smrsecs omepremiueckoit aepwanoit. Ilo mroraw 2019 roza
ofvew mpomamoacTsa oaextposmeprm » Kasaxcrane cocranma 106 mpa xBr - . Ka-
saxcran spaseres oxcmoprepon onextpoomeprmu. Oxono 0% onexTposmeprum
» Kasaxcrane nupaGarumactes ua yris, 14,6% ~ na ruapopecypeon, 10,6% ~ ua rasa
n4,9% - ua medprn.

2. TlpomanoauTes H1CKTPOIMEPTIE A GOMBIIX 1 MATSX DTCKTPHTCCKIX CTaN-
HIISX B OCHOBHOM ¢ MOMOMDIO MEIKTPOMEXAMITCCKHX MIAVKIMONNHY TEHEPATOPOD.
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Vpoaens A

. Jlne coSupaiouuie MMHAL ¢ ONTHMECKHAMI CHIAMI 5 ANTP H 6 AUTP pactoo-
cennt na pacerosumit 60 cxe Apyr o Apyra. Haitmire, nenomsays moctpoemie
B AMHSAX, TAC HAXOAWTCH HIOGPANCENIE NPEAMETA, PACIONONEHNOTO Ha pac-
o 40 cax or neproii mmuast. (Omaem: 1 31.)

. OmTiiecKas CHCTEMA COCTONT 13 ABYX COBMPAIOIII Jti3 ¢ (OKYCHbINI pac-
crosmuman F, = 20 ex u F, = 10 cx. PAccToie MY AMRIAMI COCTARATET
30 e, npeaner maxomuTes a pacerosui 30 ca or neprofi mmast. Ha xaxon
pacerosmu 07 BTOPOfi AMHAL NomyuHTCR NI0Gpamene? (Omaem: T,5 o)

. Paccensaiomas nunisa Jaet w30GpazKeniie IpeMETa, NOMEIIERION0 Ha PACCTOS-
s d niepex neit, ¢ yaenmennes I, CoBUPAIOMAs THHIA 0 TAKIM e GOKYCHEN
paccToRHIeN AaeT HIOGPAKENIHE TOTO e HPEANETa, HAXOLANIErOCH Ha TON e
pacerosmun d, ¢ yeemmenmes T, = 2T,. (OKYCHEC PACCTORUS IND PABHEL
2 c. Haitgure d. (Omaem: 6 cu.)

Yposens B
. Crexasmmas aumsa wweer s soyAyxe onrieckyio cuxy 5 autp. Haiizure
poxyenoe paccrosmue Toii e musH, nOTpyKemnoit 5 sony. Morasates npe-
zoemus crexaa — 1,5, a sogst — 1,33. (Omeem: 0,8 x.)
5. Bombmoi Kyco creiia ¢ noKasaTesen mpesowenis 1,5 iveer BOSAVIIYIO
HOOCTE B BHe ABOAKOBLIIYIION AMHAL ¢ pamyca KkpususHir 10 o,
Ha rtapmofi OnTUNeCiofi 0CH MUHAL BRYTPH CTEKIA HA paccTommumi 20 oM
o1 man maxomuTes necumxa. Haiigure paccrosiie o1 umsst A0 H300pa-
swemns mecummci. (Omsem: ~8,57 ca.)
. Tlapanieasuiii nywox chera NAAGeT MEPHENAMKYIADHO HA COBHPAIOMYIO
mmmay, onTiiecxas cuna kotopoii D, ~ 2,5 antp. Ha pacerosum 20 cx
0T Hee HAXOUTCH PACCEHBAIOIA AMHIA C ONTHAECKOI CHt0 D, = -5 ATP.

Iluaserp na panen 5 o Ha pacerosmui 30 ¢ or paccensaiomeli i
s pacmonozen axpan 9. KaKos IMAMETP CROTIONO MATHA, COIARACMOTO
mmsamn, na owpane? (Omsem: 2,5 cat.)
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Puc. 4.5.7. Autenua cnyriikosoro uTepiera

Comoaswii menedon ~ MoSunsusi Teaedon, NpeANAINANCHHL AT PabOTEL
B CETIX COTOROI CRSIAN; HCNOTLIYET NPHEMONEPEARTHIK PAHOTIANATONA 1 TPAMIION
HYI0 TeeONIYIO KOMMYTAIUIO /U151 OCYIeCTR TeN s Tened OO CBISH Ha TepPHTOpIIE
‘SomL nOKpHITIS CoToBO ceTit.

B HacTOAmee BPEMA COTORAT CBA%L - CAMAS PACHPOCTPANCNHAZ MG BCCX BUAOR
MOBHTLHOf CBA3H, NOSTOMY OGO MOSITLHLM TeleOHOM HAILIBAIOT HMHIO COTO-
BALiE, XOTS MOGHILHLINH TeTeQORAMIL, KPOM COTOBLIX, SBAMIOTCS TAIVKE CYTHUKOBHE
TeedoILL, PATHOTENCOREL It ANNAPATE MATHCTPATENON CBAIH.

MoSusaste Tesedomss smOTCR GecnpoBoAuLII annaparasis (puc. 4.5.8). 10 03-
HasiaeT, STO O He HOKTIONEHE K KaKofi- 1160 CTANHORAPHOI TeKTPIHNeCK O T

Puc. 4.5, Mobinuiie resedost
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OcroBmsIN npoMaBOANTEnTHIM dMEKTPOSMEPFIN ABATIOTCS:
« mennoswe snexmpocmanyuu (T3C), rxe Temnonas oneprus, obpasyiomancs
P CHRUPAII OPFANINECKORO TONABA (FOTh, Ta3 1 T.7.), HCHOTHIYETCH 41T
‘BPAIERHS MAPOBLIX TYPOMI TEHEPATOPOR, TPONIBOANILS HTEKTPHTECIY0 IHCP-
rI0; Taxm 05pATON TEIIOBAS IEPTILS OPTAMIITCCKOTO TONANDA IPEBPAIACTCS

B onexcTpmecicyI0 oneprio;

« zudposnexmpocmanyuu (F3C), Tre MexamsECKAT SHCPIHS HOTOKA BOA ¢ To-
NOIbIO THAPABAIECIKIX TYPOMI, BPATAIOIULY DACKTPOTENEPATOPHE, TPEBPA-
maetes b a7exTpodmEprIIO;

« amoxnwe snexmpocmanyuu (ADC), rae n pesyasrate nemmofi axepHof peax-
I RTINS TACP TAKCTHX IICMENTOD B PEAKTOPE BHYTPHATOMHAS IHCPIHS
HpeBpAIIaeTes B DTEKTPHSECIYI0 JHEprIIIO.

Tpw ocHOBNEIX THEA SEKTPOCTANIINIE OUPEACITIOT BHAN HCNOALIYEMAIX JHEPTO-
pecypeon. X MPHISTO MOAPAIACAATY HA MEPBNCINLIE 1 BTOPHCINLIC, BOI0OHOBITCMDIE
PR me———

Tlepmirmute omepronocTe:1n — Mo copbesue Kamepuand. 6 ux cemecmaennoi
Gopme 30 nposedenus raxoil-ruo mexnorozutecKoil oGpaGomK, nanpuNEp: Ka-
Mewnwii yzoav, negms, npupodnni 2as u ypanosas pyda. K raxoms oTnoCSTES
maxe conmeunoe maTywemme, BeTep, BoANNE pecypes. Bropwumas omeprus — amo
npodyrm nepowunoii nepepaSomxi, nanpumep: Geraun, masym, sdepoe moniuco.

HeroTOpHe BIAM PECYPCOB MOTYT OTHOCHTEABHO GHCTPO BOCCTAMADAMDATLCS
B IPHPORE, ONI HATLIBAIOTCS BOIOBROBATENBINL APODA, KAMLIL, TOpd 1 MPOHE DAL
Gotonmuma, rponoTenmuan pex. Pecypes, He 00IaAAIOME TAKMMN KATCCTRON, Ta-
IIBAIOTCS HEBOIOOMOBICMBINI: YTOTD, CHPAS Hed)TS, NPUPOAMST ra3, HedTenoCHBi
cnanen, ypanovas pya. Tlo Gombmmed SaCTH OMN ABATIOTCA NOACIMBINK HCKONACMBINI.
Dmepris commma, BeTPA, MOPEKILX MPILTMBOD OTHOCHTCS! & KeUCLEPRAENDN G0306105-
AReMbN IepeemuneeKu M pecypean.

3. PacenoTpiu npomece nponanoxcTsa anexposwepri na npumepe TAC.

naporypoa
renepatop

reucparop
naporypGuna

Pue. 2.8.1. Cxexa rensosolt oaekrpisecioil crammis
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B osexTponio-nyenofi TpyGie 0CmITOTpaGa oKt HYHOK STCKTPONOB HONAzACT
axpan, crocobmuii cneniThes mpw GonGapIpoRKe ero aexTpona. Ha ropmonTamiio
B R Ly ——
emzooGpasnofis opsis (puc. 1.2.3). CpasmmTenLIO MexTeNIO maTpmeTE Hapac-
TaeT, 8 MOTOM ONEI PESKO YAMEMBMIAETCH. DAEKTINECKO TOTe NEAAY TARCTITANIE
e A e —
© mocrommmoii copocTio 1 Sarex mowr MrmoBemRO BosspamaTsen masax. Tocte
3100 Becs mponece noBTopreTcr. ECTIt MPICOCTINIITS BEPTAKATLO 0T TORAIOIEC
ITGCTINIL TPYGII K KONAENCATOPY, TO KOTCGANIT AN T €ro PASPATE
B14308YT KONGRS AyWA B REPTHKATGON RATpARTCIL B peaymuTaTe MA SKpAMC
ofpasyerca speseman spassepTIca» KoxeGami (puc. 1.2.3). DTn KoncGama nnAm0T-
51 CROGOANMNH OMEKTPOMATHATHINII KOTCORNNANT, TAX. KA PACCNATPURACM3iE
S VA | N —————
(R~ 0) m snaneres nrcamsman xonTypo. Konebamis, nosmimcaie o nAcatsiion
KOTEGATCTLHON KONTYDE, ABAOTCA CROGOAWBINT DICKTPONEHNTHEINI KOTeOa-

COGOTMAIIH TEKTPONATHITHLINI KOACSANNANR HaTHEAIOM KOACaNU, 603-
nuramouwue o cucmene 3a cvem pacxodosanus naxonzennoi cofemaennoi anepzu.

B peatsiion cayae (puc. 1.2.4) S7CKTPINECKOR CONPOTHRICIIe KORESATELHORD
Konrypa e panio ny.mio (R # 0). 113-32 97OTO KOAEGANILR, BOIMKAWIIE B TAKON KO-
IS A S ————————
noysTy TaKKe HETPYANO. JL1A STOTD MYAHO MOTCTIOIITY KOTCBATETLMI KONTYD
& mepuoecioit axexTpoTKYmeii crte BIC (: = 5,005 0f).

IR ¢
auc

oo

Puc. 1.2.4. Peansusii xoreSaresiail xouryp (R # 0)

BAINY I ICHILINI DCKTPOMATHNTHAINI KOTCCAMISIMU HAZWAAIOm KONeOANUR, G03-
NuKAIOWLeE & cucmeNe 30 Cuem PacXodOGANUR FEPIUL OM GHEULNETO UCMIOUNUKA.
3. Buauenis HIEKTPIICCK Ol SHEPFIH NPH 3APAAKE KONACHCATOPA f MATHUTHOF
meprin, BosHmKamelt B KATYIIKE NPH NPOXOKACHAI DICKTPIUNECKOTO TOKA, He-
‘pHoeCk uaMEHSIOTCR. PACCMOTPIIM, TOUENY B KONTYDE BOIHUKAIOT KoTeOauis

anaueuii oTirx oneprii. BAPSANM KOHACHCATOP, NPUCOGANIIE ETO HA HEKOTOPOS
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Bpex « Garapee ¢ mowomso nepercmouaTens (puc. 1.2.5, a). Tpi sros aexrpn-
HECKOE MO7e MEACRY OBITAKANT IAPIKCHNOTO KONACHEATODA HOAYIT IHEPFITO,
onperensenyio opytoi: )

-

WL, (1.13)
1€ q, - sapax Komgencaropa; C - ero snexTpoeNocTs. Mextay obKTaTKaMI Kon-
Aencaropa moamncaes paaocts moreATon U, .

Tepensgess mepercniouarexs, s monoerie 2 (puc. 1.2, 6). Kogencarop nawer
PAIPAKATICS, T B UEMI MOTBITES ATCKTPITCCKITIC 0K, CHTA TOKA e cPAIY 0CTH-
FAGT MAKCHMATIHOTO JNATCRIIS, A YRCTINEAETCS TOCTeNeNTO. DT0 0BYCIORENO
snzertens castomyicn. TIpH HORRTCHIIH FOKa BOSWHKACT TIEPENEHTOE MATHITHOC

noe B KATYIIKE, KOTOPOE B CBOI0 OYEPEAD TIOPOAAET BHXPEBOE HTEKTPIECIOE HoTe
5 npoBoA-HiKe. BiXpesoe SICIKTpHECKOe IO NP KAPACTAINI MAFHHTHOTO HOTS
AefiCTBYET IPOTHR TOKA  NPENATCTAYET OTO MIHORCRHOMY YBOTMNOHHIO.

e 125, Creva woncSarentnon rommypa
LA N S ——
O OTHOBENCID BOSPACTACT ORCPIILR MAHETHOTO TOTR B KATYIIKE, KOTOPA
aupegeauerea Gopuyao:
w,- L (.14
B

IAe i - ciLTa NepeMERHORO Toia; L ~ HHAYKTHBNOCTS KATYIIKIL
Honnas suepzun W 91eKTPOMATHITIORO TOIA KORTYPA NPH HACTIHO PAIPSL
SKEHHOM KOWICHCATOpE PaBiia CyMMe IHEPIHii MATHUTHOTO It SICKTPIECKOrD HOAeiH:

Ja

TR
Y I
Ristooile ol i s s e R e b
o Saks B oek Mo iats ekt T

s Snendisal e i SR,
W oniisbibnle it s aileen i e
o et b ik i o

w (1.15)

noe, KOTOPOE HOAEPIIBAET TOK.
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B pesyrare xomzencarop nepesapsxacres (a OB IAKaX pasnOmMCNISE 3a-
PAAM MEHMOTCR MeCTANI) KO TEX TP, HOKA CHAG TOKA, YMEHMIASCD, HE CTANCT
PaBROfi 1y:Tio. DHCPFIIA MATHUTHORO MO B OTOT NOMEHT Taitice 6YET PABHA YT,
B DHEPINA DIGKTPIIECKOTD MON KONACHCATOPA ONATS CTANCT MAKCHMATSHOR.

Tloeae 97070 KowACHCATOp BHODD CTACT PAJPSKATECS H BHIIICONACANIC TPOLEC-
st ctona mowTopsmoTes. Ecait 65t e 65110 HOTepS OHEPFILIL, To OTII TPOECCH TPOTO-
acamncn 6ut cxoms yroawo foaro. Kotebamus Gumn Gut meastyxamomme. Gepes
‘MpoNEKYTKI BpeMCHIE, PABHLE HEPHOAY KOCGANLI, COCTOMINE CHOTEMEL B TOWHO-
crur momTopsnoc 6ut. MoANaR nepeus WpI OTOM coXPARSLTACE Git, 1 ce IHATCHIE
5 TG0t MOMENT BpeMEHII 65110 551 PABHO MAKCHMATL RO DUCPIIH ATCRTPIIECOrD
MO I MAKCHMATLHOf SHOPIIH MAFHITHORO HONS:

(1.16)

Opmaro b geficranTensmocT noTepn oepri nemsGenust. Tax, b tacHoCTH,
KaTyIIKa I CORIINTE L ke POBOAR 0BIAAAIOT CONpOTHRACHHCN R, 0 BEACT X 0.
CTOMeHHOMY NPCRPANCHIIO DHEPTII SACKTPOMATHETHOTO TOTS 5O BHYTPCHION
omeprio nponozmIa 3a cveT TenTa, BMACTAENOTO No daouy Jacoyas — lenna
Q- FRo.

@reowoss

1. K Gutnm omicpueTis oeKTpONArIITILIC KoneGaumA? KaKie KOTe0AMIES HAIMBAIOTES
axexrpoNarmTILNK?
2. Kakosa pom k01e0amet10r0 kowrypa? T10 Kakih (OpMy.1an ONDEACTAIOTES HAcTO-
Ta 1 NEPHOR DAKTPONAINTILIX KoneGaNil B xouType? Tlo KaKoMy BaioNY HaNeHA-
io7C CILIA TOKA It HANPASKEIILA B KoneGaTeALON KouType? Kax uX onpeaennior?
3. Kakue K07106aMI031 HAIIBAIOTCH CBO0OTMLIMIL 1 BLIHYHACHNMNIL ICKTPOMATHHTHL-
a0 Ko eGarMu? Kas ix 01yua0r? C HOMONLIO KaKOro TpiGopa itx HAGOXAI0T?
@ 4. Kak pOHCXONT NPONCCE NPEBPAICHILS DHCPTII IDH DCKTPONATHHTHLX K0Te0a-
ax?
5. Kak OIDEACISIOTCH MAKCHMATLHLC DHCPIILH DIOKTPYCCKOTO W MATHITHOTO HOTOH?
ey PABHA IOHAS IHCPIILS HICKTPOMAFHTHOR KOTOGAIL, BOIOYHAACHOTO B KO-
eBareasont Konrype?

TlpoaamesupyiiTe rpadirieciiie JABMCHNOCTS JADSAQ 1 CHLIL TOKA OT BPONCHH B AIOKTDH-
wecxx tensx » nporpawe Excel (cu. npuaoense 1).

TPHMEP PENIEHHS 3ATAYUH

Banawa. Komgencatop enxocrsio 40 u sapsmns 40 nanpsxes 100 B i sau-
sy A kaTymiy muAyKTHBHOCTS0 0,1 MIH. CHTAR CONPOTHRACHUE KONTYPA M-
UTOHO MATIN, OUPECTHTE AMIIHTYAY CIUTH TOKA B AQHNOM KO/1€GATE ILHON KOHTYpE.
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CH  [Pemenme:

410 @ | Iockosiy compoTaieHie KONTYpA HpeHESpEKIIMO
a0 1 B KoTEGaTeTbHOM KoNTYpe BREmHIe D]IC OTCYT-
L 0,1l | 104 Tu | crayior, To 5 xoNTYpE CORGPMIAIOTCR HEIATYXAIOMHE

cpoboaue KomeGam.
Vpasuenie cnoboamux rapwomecki KoreGami
aapsza B KonType:
4= q,cos0,t + o).

Cina Toxa B KozE6ATETROM KONTYI

=g = 0,05 (0, + 0), rre anmanTyAHOS

1, =0, )

Tax xax U, <10 g, = CU.. Hozerasiis oro suppxesie 5 Gopuyay (1)

oG momms mesoxoe

C
u yunTsBas GopMyTy AnS cofcTRENION WACTOTH O

aMINTYAHOE amANeHHe CHAM ToKa:

1107

2(a).

1
I, =——CU_ unul =U,_ |~ ,I =100
7 - P

Orner I =2(A).

Vposens A

1.2.1. KoneSareasmuii xomtyp cocronr ma xomaemcaropa emxoctsio 1 mxd
" KaTymxm mnAyKTHBROCTH. CHNTAR CONPOTHIICHME KONTYPA MHSTORHO
MM, OmpeRemTe, KaKOf KOMKNA GHTH WNAYKTHBHOCTS KATYIKH, TT00M
nactpouTs xonTyp ma wactory 2 xTu. (Omeem: 6,34 nTn.)

1.2.2. Maxenwansmsii 5apsas ma OBKIGAKAX KONACHCATOPA KOTEOATETSHOTO KOMTYPA
paven 2 wickin, a aNTIHTY/OE MATeNTe CHTL TOKA B KORTYPe cocTanneT 4 MA.
TipeneGperan moTepsu ma HArpeBamIe NPOBORMNKOB, OUPEACTHTE MEPHOA
womeGammii. (Omoem: 7+ 10*c.)

1.2.3. Vpanmemme mamememms cHIM ToKA B KOTEOATETHOM KONTYPE CO BpeMEEN
npmeer nux: i = ~0,01 sin 2007t (A). Ipummyas, 4To eMxocCTs KOHACHCATOPA
panna 507 ndb, OMPEACTHTE MEPHOX HTEKTPONATHHTILLX KOACOAMMIE; MIAVKTHE-
HOCTS KATYmIH; MAKCHMATBHYIO SHEPrmO MarmUTHOTO HonsL. (Omoem: 0,01 c;
5 T 0,25 )

1.2.4. Onpeaemnte neprox xoneGammit KoneGaTeTBHOTO KONTYPA, CCH MaKCHMATLHE
aapsx Komzercatopa » mponecee koneGammii paven 2 10 Ko, a marcimasmsrii
ox » xarymre — 1 A. (Omeem: 125,6 nc.)

1.2.5. Haiianre mepmoa xoxeGammii omepraI KOWACHCATOPE B MACATBION KOTEOa-
TeaLmOM KomTYpe, ecnm amTNTYAR Toka B KomType cocranisier 314 mA,
a ammanTyza sapasa sowsencaropa cocranaser 2 - 107 Ka. (Omoem: 40 wxc.)
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Yposens B

. KoneBarenuistii KOHTYP COCTONT 3 KaTyIIKi MUAYKTHBHOCTS 4 MT'% 1 fi0-
CKOTO KOWAEHCATOPA, COCTOMETo 13 ABYX IIACTINOK B BUAC JHCKOB PATHYCON
1 cu, pacnonoenmurx na pacerosmmi 0,278 ¢ APYT ot Apyra. Onpexeante
nepioa coSerenisx Konebamii xouTypa. Kaxon 6yAer mepiox xomebamiii,
eCIH KONCHCATOP SATOTNATS AMONCKTPHKOM ¢ AMOICKTPHIECKOf NpomIILae-
st0cThio & = 4. (Omsem: 1,256 wicc; 2,512 ie.)

1.2.7. KOHTYP COCTONT M3 KATYIIKH UNAYKTHRHOCTH X TPEX OAUEAKORBIX, HOCIEAO-
Barexio coeaunenx Konzencaropos. Tlepwos KoneGamuit » KouType paer
10 mce. Kawine cTauer nepioa Kone6amiii KOUTYpA, eCAI HOCIEAORBATEILHOC
coenumene xomzencaropa samemts, napanenbis? (Omsem: 30 ac.)

. B KONe6ATELHOM KOHTYPE NAPALIeTLHO KONACHCATOPY eMKOCTEIO C NPHCORKIL-
LI APYTOfi KONACHCATOP, eMKOCTL KOTOPOro cocranusier § C. B pesymbrate
“acTOTa BAGKTPOMATHHTHALX KoieBammii uaMemmtack ma 200 T, Haiiure
nepRONANATLEYIO wACTOTY KozeGammii. (Omaem: 300 Tx.)

Ypoaens €
1.2.9. Hailure oTHOIIeN e SHEPrii MATHATHOTO HOTS K DHEPIHI SICKTPIECKOO

T
ES per ol 3 pon porexoz; e

anHoM KomeBatexsuoN KoHTYPe. (Omaem: 3.)

Mexanueciie KoxeGais (HATPHMED, KOICGANIS MATEMATHIECKORO MAATHIKA)
HMEIOT CXOZCTBO € DTEKTPOMATHUTHLINI KOTEGAMIAMIL, BOSHUKAONYIM B JIEKTPH-
secxon kouType. B ABYX YKAJAHNIX CAYMAX (MIIECKAS TPHPOAA KOACBIIOMIXCH
‘BeAUNIN PA3NAR, HO HX HOMEHOHILA IPOUCKOAAT N0 OAUHAKORMMN JAKONAM.

TIpi MexaRUteCKIX KORC6ANIAX NEPHOAIECIH HIMEHSIOTCS KOODAMNATA TeTa X
(B C1y'HaC MATEMATIECKORO MASTHHIA ~ BHICOTA) M HPOEKINLS €T CKOPOCTSL U, & IpH
ACKTPOMATHHTHALX KOTEOANIUAX NINSHSIOTCA IAPAA  KOUACHCATODA 1 CILAA TOIKE |
5 e, B CRSGH ¢ OTHM NIO1C3HO IPORECTH AHATONINO MEXAHIECKIIX 1 9CKTPOMATHIT-
ssax Kone6anuit, Taxiun 06PA0N, CPABNHEAs SHANCHIA BTN, XAPAKTEPHIYIONIIX
MeXANIYCCKHE N OACKTPOMATHUTHMC KOTEOANIA, UPURCCHHIe B mabiue 1.3.

MOHO YCII0BHO YCTANOBHTS, AHATOTHIO MEAY HIMI.
1) B nauanuusiii MOMEnT ¢ = 0 OTKIOHHME MATEMATHSECKOTO MASTHIKA OT HOTONKE-
s pamHoBecHs MakcmMaimoe h. B AAHEALE MOMENT CKOPOCTE MASTHIKA PABHA
Y110, C€TOBATE L0, €O KHHETHYECKas DHEprIL TaKKe paia Hymio W, = 0, a noTen-
MATLRAS SHEprIHA MAKemMATLEA U pama W, - mgh . B KonebarenLuon KOHTYpe
B MoMenT BpeMeni { ~ 0 KONACHCATOP MAKCHMATSNO SAPSACH ], CTEAOBATENLHO,
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6.5.7. Cobmpasomas Ao ¢ paguycasi kpuBHINL: 12,5 c 1t 26 ¥ AGeT B BOXY-
Xe feiiCTBNTe TLIOE HSOGPAEIIe NPCANCTA, PACHOTONCHNOE 1A PACCTOIMIL
24 o or mumow, KOFAR WpeRNCT MAXOAWTCH Ha paccosmi 50 Ca OT M-
a1, Ta sKe AHHSA, TOTPYENHAS B AKHAKOCTS, ACHCTBYET KaK PACCEUBAIOMAT
© oscycint paccrosiex 1 1. HaftRiTe HOKA3NTE: TPETONICIS HUAKOCTIL.
(Omeem: 1,66.)

6.5.8. IDORKOBMIYK A0S CTEKIAMIAS RS0 HNECT PARIYCH KPHDHINA NOBCPXHOCTEi
0,3 3 1 0,5 %. OupeAeTe ONTHIECKYIO CHIY AMH3N  PIABHO (OKYCHOE
paccTosme. Kait MIMCHATCR UCKOMMC BOTISMNS, CCTI TMHGY HOTPYIHTE
B 0AY? Yares, wro noxasarens npenowaems 1, ~ 1,47 1 noasates soas

N = 1,24 (Omoem: 2,5 autps 0,4 i 1 anpi 1 )

KPATKHE BBIBO/IbI IVIABBI 6

 Baxon ompaxenus coema. Tagaoupii 1y, ys ovpamemmuii w nepuenu-
KYAP, BOCCTAOBTEHILI B TOIKe MAZEHIS, KT B OAHO IIOCKOCTH, YTOX
oTpasKeRuS paBen yray mafeRUS: o = .

© Inockum aepranom uassimaeres TAGAKAR MOBEPXHOCTS, NH OTPACHHI OT
KOTOPOfi APAIIENLHEL NYHOK 0CTAGTCS TAPAMICILHLIM.

© Cgepuneckun sepranom HABHBAIOT SEPKATO, OTPARAIONAN TOBEPXHOCTS KOTO-

1,11
oro mcer Bz cormerza ciepst. POPAYAR COPITECKORD BepRATA: ++ &= -
» x ctepss. @opuyza cep pran 2 2=

Muneiinoe yoenuente cieprsecsoro sepraza T onpeaeaseres xax onomeme

usefiiux paawepos usobpaxenns H 1 npexvera h

 Baxon mperomnenus ceema: TpeOMACHHBE AYY TEAHT B IIOCKOCTH, HPO-
xomsmet uepea mAAAIOMIL Ay N HOPMATE (ICPUEHANKYIP) K HOBEPXHOCTI
PaSAena ABYX CPe; HPH ITOM YTH NAJCHNS o 1t NPETOMIEHISE | CBASAMEL COOT-

sino._n,

B "~ 7RG R, abcomioTiue noxasazens npesoNaews

nepaofi i aTopoit cpex.

 Tlocrosmas pexwma n, BXOASINAS B SAKON HPEIOMIHILE CBETA, HATHBACTCSH

OMNOCUmeRbNUN NOKGIAMEReN NPENOMACNLA, T NOKAIAMENEN NPETON-
Renun emopoil cpeds. omuocumensno nepaoi.
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Hexoropiie fIBACHNA B PATHOTOXHIKE RCETAS NPHEOXILIN B HEAOYMEHIE.
Hanpusep, canuit npocToif 1 Aemensiii TPANINCTOP VAGBINBAET CTANIII, HA-
XOASIYIOC 30 THICSI KILIOMETPOR.

Jlioau Butnit B BocTopre, Korxa MapKoii RIIEPBLIE IEPEXAT CHIHATA GeCTPOROON-
Horo Tezerpaga uepea ATnanTieckuit oxeax. Iloueny e ORI He YXOMILIH B KocMoC?
Oxaasnaetcs, HouoChEPa NPOIPATHA AT OUCHE KOPOTKIX BOTH, & ATHEHLIE BOTIL,
BpHAMEHSENbE AT TepeAa AMILIHTYAHO- MO THPOBANNX CHIHATOB, OTPAKAITCS
ot uonocdeps:. T09TOMY 1A OYEHE ATHHHAX PACCTOAINAX TPURNNAIOTCS Te CHIHATH,
KoTopste oTpamenst o7 Homocepst. IIpi OIPEACTERNAIX YCIORMAX YIBTPAKOPOTKIIE
BOANA TAK:K OTPAKAIOTCS OT HOROCHEPL, B TAKOM CIYHAC HX MOAKHO NPHEIMATE HA
yaumnTensio GoaLmoN pacorostis, CTemeis OTPAAENINS ATUHNAIX ROTH YCILTURACT-
©f HOWIO, TAK KAK HOWMSAINS MOTEKYA B HIUKHEM C0€ HOHOC(eP yMembiIaeTes
H3-38 OTCYTCTBIS COMHENNOTO CBeTa.

QLo

1. KaKosb: OCHOBHME HANPARIONIS PATBUTIS CPOLCTH CBAI?

2. Uro nasumacc pauocnsato? Kaxie Bitxs pagKocesai nsi aiaere?

3. Koraa Guu1 aanymen nanonansusli cnyrim cason u semaunz «KazSat-3»7 B xa-
i (OpMATAX OCyIeCTIIICTCS: HIDPOBO TeTePATHOBeILANIE A Gaze «KazSat-34?

4. axuo Tutmst (sau) nomcnotenss i cern Hurepier cymecrsyios?

5. Kax ocymecrasierea MobiaLuaz (cotosas) cBads?

[©] 22n21me (oxcncpumenransiioe uconeaosarme)

1. Toxeerure neGonbmoit paSOTaioIi PATHONPHENHIIK b OTKPHITOR BEAPO HIH CKODO-
‘poay. Buyk Gyaer cawmen Xopouio.
2. ToBTopirre ombIr, HAKPAIB KPLIKOIi BeXPO 1IN CxoBOPOAY. Sayk saryxaer. Howesy?
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POTOpH HIEKTPINECKIIX FEHEPATOPOB KA TEILIOBIX HICKTPOCTANINAX HPHEOMT-
7 B0 BpAUIENIE TAPOBLIMI 1 TASOBLINI TYPOUNANI I ABUFATCIAMI BHYTPCNHCTO
eropanis. Konewito, nauboiee 9KoHOMIMHLIMA ARAMIOTC KPYNHEIC TMIOBLE Tapo-
TypOumLe saexTpocTantu (puc. 2.8.1). B naposox xotae cosiute 90% swdeasenoit
monaugox anepeuu nepedaemcs napy. B Typiie KHHETIECKAR SHEDHS CTDYI
napa mepeRaeTcs POTOPY, WHETO OGOPOTOB KOTOPOTO AOCTHFAT HECKOTLKIX THCS
B MusyTy. Onmako Kosppuyuenm noesnozo deicmous TIC OCTACTCS HEBHCOKMM ~
nopsizia 40% . BOALMAS HACTE GHEPFIN TEPSIETCS BO BHEIIHEI CPEAE BMECTe ¢ FOPATIM
orpaGoranuse mapow.

Tpoussoaetso sxexrpuseckoit onepruu 8 Kasaxcrare ocymectsasior 138 oex-
Tpusteckux crammmii. OGUAR yCTAHOBIEHHAS MOUHOCTS 9rexTpocTammmii Ka-
saxcrana cocrapaser 21 673 MBr. 25 sexaGps 2018 roga Gsur sagusccuposar o080l
MaKCHMYN HATpYSKH 10 pecnyGminie, KoTopuit cocrapi 14 823 MBr, npu pacnona-
raewoii momuoctu 18 895 MBr.

DreKTpECCKue CTANIMN B WAl CTPANC PASAEAMIOTCA WA DTEKTPOCTAII
~HALHONATLEOTO, TPOMBIILICHNOTO I PEFHORATLNOTO SHANCHI.

K 010K TpUNECKIM CTANINLAM HAIUIONATLHOTO SACHIS OTHOCSTCS KPYHbe Torl-
MOBMC I FHAPABICCKHE HICKTPHNCCKIIE CTANNILL.

K 27eKTPOCTAIIIIAM NPOMAIIIICHHOTO INANCHILE OTHOCATCS TEMIORLIE DICKTPI-
HeCKHe CTANIIIN ¢ KOWGHNNPOBANHLIM TPOMIBOZCTHON OTCKTPICCKOf It Tem0BOi
9HEprHI, CAYNAUME /LIA DIEKTPO- 1 TEIOCHAGHERI KPYIHBIX HPOMBILICHHLX
BpeApIATI 1 GAMTENANUL HACETCRNLIX NYHKTO.

‘DACITPOCTANIMI PETHONATLIOTO SHANERIS ~ 5EKTPOCTAIIIEH, HHTErPUPOBANNLIE
© TepPIUTOPHANII, KOTOPLIE OCYIIECTRIIOT PEATIIALIIO DICKTPICCKOfi DHEprI wepes
COTH PErHORATENAIX HICKTPOCETERLIX KOMNAHMIE I DHEPFONPARIOMI OPFANNAIILE,
& Take TenOCHAGKENIE 6UATCHAILIX TOPOAOH.

K xonmy 2018 roxa pacnoiaracan MOMKOCTS D1€KTPOCTANIIE YBeIILIACK 1A
2470 MBx, s a 15% ot yposis 2013 rofa, 5 OCHOBHOM 52 CHET YEeTHCHAS MO~
HOCTI TeIIOBBIX CTARIN 1 BOSOGHOBIACMEIX HCTOWNHKOB IHEPIIH.

BOALIIYIO PKONOMHUHOCTS i HPAKTHWCCKOE IHATCHIE UMEIOT TEIIOBHE DTCKTPO-
Cramm ~ Tax nasuBaeniie TenaoyrexTpouenTpamu (coxpamenno TOII), Kotopue
HO3BOIMIOT SHATHTEALEYIO HACT PHEPTHI OTPAGOTANHOTO NAPA HCHOTLIOBATE Ha
POMLIIIIIEHL TPEAIPUATIX I VIS GHTOBbIX MY (HATpHMEp, JUIS OTOMICHIS
u ropswero sogocnabenus). B pesymbrate ororo KIIL TIL gocturaer 60-70%.
B uacrosmee spexst THIL naior 00710 407 Beeil DACKTPODHEPFII 1 CHAGKAIOT TRION
u oexrpoaneprieit roposa.

4. Boauuioe anateHie B CTPYKTYPE HCTOMHHIOR 27EKTPOSHEPFILI COXPANAIOT TIA-
POPeCypes, XOTst X 4075 34 TOCEANIE AECATILIETHA HECKOALKO coRpaTaacs. ITpe-
UNYUECTIA IMO20 UCMOUHUIA 6 €20 60300HOBAENOCTIL U OMHOCUMEABHOIL DeutesusHe.

Ho sosseere zudpocmanyuic OxaswGaem neolpamusoe Gosdeicmeue na OKpy-
Hawouyio cpedy, Tax KaK OGMUHO TPEGYET SATOINENIS SHANHTELHMX TEPPHTOPHI
npu cospamui Bofoxpannui. HepaBHOMEPHOCTS PACTIPEAEeNIS BOTHALX Pecypeon
na TeppuTopun PecmyGmii Kasaxeras u SapucuMOCTs OT KIMMATHYECKIX yerosuit
OrpARUNIRAIOT X THAPOOHEPETMNCCKI NOTR AL,
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Moansian anympenun ompascenuex coema nassmaercs oTpueRIE CBETOROTO
HATYEI TP €T0 MAZEHHI HA TPANILY PAIACTa ABYX NPOSPASILLX CPER 3
RS SE— N————— N —————
nexoropui mpeemILL yrOT G

Caemoaod (onmuseeroe aonoxno) mpeacTantser cofoit cTeKTAMHOE BOTOKTO

uTEHApIICCKOit (M, HOKPHTOS 060I0UKOf M3 NPOIPATHOFO MATEpHATA
© MEHBIIIN, HeM Y BOTOKHA, IOKASATENEN TpETOMITEHIIS.

Tunaoil wagMBACTCH NPOIPANHOE TeRO, OTPAHIEHHOE ABYMS cdepiueCKINMH
HOBEPXHOCTMI, MPEOMAMIONUIMIE CRETORK JYIH, CHOCOBHSE (POPMHPOBATE
onTieCKite HAOBPAKEHIL TPEMETOR.

Jlumsa, y KOTOPOfi TOAMHA NPeHESPERIMO NATA IO CPABHENITO ¢ PARYCANI
KPHBHANL Ge TOREPXHOCTEIH, HAIHIBACTCA MONKOIL.

Beriiry D, 06patiyio (KyCHOMY PACCTOSNIIO, HAILIBAIOT ONMUNECKON cUn0H

R RN COR |

Ornomenite yrita apewis ¢ NpH HAGTIOACHILI TPEAMETA Hepes ONTUNECKIE IpH-

60p & yray 3pemns y MpH HAGTIOACHILI HEBOOPYKEHHEIN IIAI0M HAIMBACTCS

[

yenoawn yaeruuenuen: | ~

v
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KPATKHE BBIBOJBI TVIABBI 4

DnexmpoMazNUMNELM ROREM HAIERCTCR 0COGAS (HOPNA MATEDINI, TPEACTAR-
IOHNAS HOPAGPLIRNAIN ©AUHCTRON NEPENERHELX SICKTPHTICCKOTO f NATHUTHOTO
HOIeli, HOCPeACTROM KOTOPOfi OCYINECTRISETCS BARMMOACHCTRILG 3APAKRRAI
acT.

DMERIMPOMATNUMNGLIU GORNANI HATHIBAIOTCS DIEKTPOMATHUTHEE KONCOANIS,
PACIPOCTPANSIOIIIECS! B NPOCTPANCTEE ¢ KOREWHOf CKOPoCTSIo ¢ = 300 000 K1/c.

Uacmoma anekmpoxazHUMNO20 KOREOANUA, HATYUACNOTO DICKTPIIECKI
xoneGaremsmun xouTypou: ® = 1/VIC

IHaomuocmsio nomoka sxexmponaznumiozo usayenus I uaassaior otso-
‘menue axexrpoMarnuTHOf onepri AW, npoxoAamedi 3a pes Af uepea mep-

HeHIYAAPHYIO TYAN NOBEPXHOCTS IIOIALIO S, X NPONIRCACHILIO IIOMAAI
S na npews Atz I = AW/SAL

ITnomiocms nomoxa uanyueNis PARKA TPOHIBCACHIIO MAOTHOCTH SACKTPO-
MarRuTHOf JHeprHE Ha cKOpOCTS ee pacnpocTpaRexi: [ = we.

Venoaue maxcumyma unmepdepenyuu xeyx snexTpoNarITILX Bom: AL~ ki
(:=0,1,2,3,

Venosue munumyma unmep@epenyun ABYX OICKTPOMATHUTHEIX BOTH:

2
SLE D 0

Yenoaue nabaiodenun dugpanyuu srexrpomaruTioi somms: d < L.

Modyaayuel HAIMBACTC MEATCRHOE [0 CPARKEHIIO ¢ NePUOON KoneSaLil
HaMeHEIE QM AUMY G ITH YACMOM YL BOTHE 10 ONPEACICRHO 3AKOHONED-

Jemexmuposanuen (demodynnyuei) naaszacres npeodpaI0RaNIe HIKTpI-
“ecKix KoTeGamI, B P3YILTATE KOTOPOTO WS BHCOKOACTOTHAIX KoTeGamILii
BegenOTCs KoTeGamI GoNee HUBKOH HACTOTHL

Ananozo-yugpoasin npeobpasosamenen uassBaCTCs YCTPOfieTRO, HpEOD-
pasyioIee BXOAHO ANATOTORLL CUTHAN B HudPOROH CUTHAT.
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Ha rgpOSIeRTPOCTANIISX /U BPANEINS POTOPOB TEHEPATOPOB UCHOTLIYEMES
nomenyuatsnas snepeus 6odsi. POTOPH DICKTPIHNECKIX TeHEPATOPOB NPUBOANTCS
50 Bpamenie rugpas ek TypOunaNs. MomuocTs Taxoil Cramm saBRCHT OT
co3paBaexoii NIOTINOf PASHOCTIE YPOBHet BOALL 1 OT MACCH BOAM, NPOXOASIEI tepes
TypomIY KamAVIO CORYHAY.

Jlas nupaboTicn SHEDFUI ee G0bice PACHPOCMPANEHIUE NOYUGEM UCNOABIGD-
Hue ypana. Bro TOMMEG OBAGARCT KOTOCCATLEON OHEKTUBHOCTLIO TO CPARNEHIID
© npowAMI CHpLeRBMU HeTOWEMKANH Omepri. OOHAKO MpUNeHeHUe PAduoaKMUG:
AL 6eUjeCTIS CONPAICEHO € PUCKON MACWIMAGHOZ0 SUZPRIHENIS OKPYNANLCL CPedb
@ cayuae asapuu. Kpose mozo, Gossedenue ASC u ymuusayus ompaGomaniozo
monausa upeaswuaiino Kanumasoexwue. PAIBHTHE STOTO BUAQ SHEPTETHRI OCIO-
HAETCS 1 TeM, WTO TOKA HEMHOTHE CTPAHAL MOTYT OGCCTICWITS NOXFOTORKY HAYWHELX
H TeXHIECKIX CHENHATHCTOB, CHOCOOHEX PA3PABOTATS TEXHOTOTHI M 00eCTewITS
KBamnuuEposaniyIo dxcITyaTam0 ADC.

B nocAeAIE FOT PACMEm UMMEDEC K 6030GHOBARENBM UCTIONNUKAIN INCP2UL.
B ACTHOCTI, AKTHBHO PAGPAGATHBAIOTCS TEXHONOTIH HCTOALIORANHS SHEPFHH COTHIA
1 Berpa, noTemmuan KoTopX orpoven (puc. 28.2). B 2018 roxy aamymena B oxe-
nayaramo conneunas sxexrpocranius «Bypioes MouocTsio 100 MBr 5 HanGi-
cxofi obacTi. D10 kpymueiiuias comeunas snextpoctanmua & CHT, noctpoeuman
Ha 0CHOBE CORMECTHOTO KAJAXCTANCKO-GPHTANCKOTO TPOCKTA.

B cpeiieN 10 pecnyGiKe B GRRICHNOCTII 0 BOTPOROTO KTHMATA 6empOable J1eKMPO-
emanyuu (BAC) 1eeco0GpasHo yCTANARTIRATS B MECTaX, T@ CKOPOCTS BOTPA HPORMIACT
5 w/c. Memay Tew ma 80-90% TeppUTOpHE CTPAIH CKOPOCTL BeTpa mpeBMIIAET
6 /c. FMei0Tos PEFHONbI, TXE BETPI XYIOT KPYTIOTOAIINO i KPYTIOCYTOWHO: B 10O
aone ~ Amvarumcsas, Hambuacxas, H0mio-Kasaxeranexas o61acris; B aanaxioi -
Gorars merpas Atsipayexas i ManrhicTayeKas 061GCTIL; B cenepHOfi ~ AKMOTHHCKAST;
5 nentpabuoii ~ Kaparanuscxas o6nacts. To OUemKaN SKCHEDTOB, BeTpodHEpreTii-
“tecxuit noTenuan erpas onenmnaeTes 5 1820 saps kBT - 4 971EKTPOIHEPII B TOA.

Puc. 2.8.2. Coxnewnste Garaper (Anaruicxas 06aacrs, r. Kammarait)
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Hro xacaetc omepri meTpa, To ce mpHMeHemHe B 7exTpomepreTie Kaax-
crana suassrensuo yaemrumaocs. Hanpiuep, b acxaSpe 2011 roxa b HanGuncroit
o Trm—
Kopaajicxan BOC (nepsas osepeas) somuocrsio 1500 xBr. B gexabpe 2014 roxa s
Sancpen mepmLit 9TA COOpYACHIIE 13 O BOTPOTGHEPATOPOB, KOTOp VeI
somuoets, 70 9 MBr.

5. Taa6HuN ROMpEGUMEReH 320K MPOINCPOUL A6ITEMER NPONNULTERNOCTY,
Ha foi0 K0TOpOit MPXOAITCS OK0T0 T0% NpONIBOAMNON dreKTPOSHEpI. TaKe
KpYIIAM MOTPEGHTEACM DICKTPODNEPFH ABIsETCS Mpancnopm. B HacTosmee BpeNs
Bee GOALIICE KOTICCTRO Jce.103H000POKHbLX AUHUIL ICPEBORIITES HA DTCKTPIIECKYID
vy, TlowTH BCe APEBIIL 1t CENA MOTYSLAIOT DAEKTPODCPIINO A1 TPOHIBOACTICHILX
D —
oI B GuTOBLX SAEKTPONPHGOPAX.

‘Bombiias HaCT, HENOTLOYeNO SAEKTPOSHEPTII D COBPENEHION NMifpe TpEBpAIaCTCs
» sexampecicyio oreprino. [[oNTH BCe MCXARMINH B IPOMMIIICHHOCTIE IPHBOARTES
B ABIKCNIE DICKTPITCCKINM ABMTATEIANM, T.K. OMH YOGS, KOMIAKTHE H %O-
IYCKAIOT BoAMOAHOCTS ABTOMATHIAIIN TPOTCCcA.

Kpone 97070, 0010 TPETH SACKTPOANEPTIN, NOTPESIRENOi NPOMHIICHHOCTSIO,
HCHOTLOYCTES AT TEXHOTOMCCKIX HeEH, TAKIX KX DEKTPOCDAPI, INEKTPIIC.
Ciut HATPER  MTARTCNIE NETALIOR, HCKTPONII H T.1.

@ ]

1. Kakosa pois 2ICKTDOIHEPFETHKI B CONMMILHO-DKOHOMIHCCKO HIUOMI CTpamM?
Kaie TPEGOBANHS HAIIATHBAIOTCH W IPOUIBOICTHO COBDEMEIION DIEKTPITCCkoll
oueprien?

2. KaKoBb OCHOBIC MCFOUIKH IPOIBOINOH H10KTPOIHEprIN? oM OMI OETTAIOT-
en xpyr on apyra?

3. Kax ocymerTaiseres npouece IPORIBOCTIA ArekTpodHeprIN wa TAC? Kakue uepst
npuseoTes s novsmens: KU TOC?

4. Kaxas pabora nposomures 5 Kasuxcraie /s IPOMIBOACTIA OKOIONSCCKH whETON
oueprien?

(C) snas posrusoros wsnsnosamie) |

1. BumoxuTe pacter 3aTpar SueprHI A THIOBON KBAPTUPLL DU HOPEXOAC O TAMI
HAKATHBAIS € JHEPrOCGOPErAIOII HANTAM.

2. C uenonsaosanen npesewTamll, AATPaNM, TAGIIL, BUACOPOTHIOD IOKIOTOBKTE
HCCHCAOBANIE O COCTONIINN 1 NEPCTEKTHBAX PUIBITIS DCKTpOIHEprerii b Kasax-
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2. Toarorossre raGnuny suus nocTpoesust rpaguicos I(t) w g (1) (puc. 2), senatenio

e wenee 500 scer: (croater E).

W—— o= P < W P
Dopuprusdan svuucaenin Bpeun, o apad, K Bpesn,e_|Curamore, A
o0)=INELC) 1
Geqina)cos(0 01 9] P
Fo0gmucos(olror(n)] 3

|
Hexovmme dannme Ei
Sapad vowsencanops & navaront gimes)~
voen epeven () Il
Mudyrmaocn xamyussr @ L= 7
Euxoems sowdercanopa (@) C= 8
5!
0
Puc.2

| 4 ” —, " m—

1 vt dns avancrenun 3apad, K
2 00-INAC)

3 g=qmavces(w 01+

.

i
s
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5
1

3. Paccunraiite mar mporpayysi (murepsax mpesern Af). Kax noxasano ma
puc. 3, 5 sweiixy B12 saxaiire nauansuoe snavense spenert «0v; 5 siweitcy B13 —
MaKcuMaTLHOe anaueHie Bpeeni, Hanpiep, «0,005s; » muefixy B13 - uwnrepsa

pesems Al +~(B13-B12)/E501 .

Fo0gmaycos(olOr+o-(n/)

Hesotnme danmie

Sapaowondencanopa s nasaromi [gma=

oienm apevens (K 4
Hdynussocms xemyusu () 7
Eusoems soudescanopa @) 3

9
Bpemanod wumepasr [0
0= q ]
tmay= 6005 1]
4= 000001, 1

Puc.3

4. Banommure nexomusie ganmue. Hanpusep, saps KOASHCATopa B HavaTbHL

soent spexen ¢, = 0,000002 Kx, L = 0,5 T, C

= 0,00000005 ®.
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LIENM NPOTPAMMBb B [/IABE:

oBbAcHAme naGopamopHsii U acmponomuseckuii Memodel onpedenenus cxo-
pocmu caema;

0BbACHAMS pasnoXeHue Genozo caema npu NOXoXDeHUU €20 uepes npusMY;

nposodumt cpasHumensHeili QU3 UHMEpPEPeHYUOHHSIX KAPMUN CoemoBbIX
u Mexanuueckux sonH;

onpedensme ycnosus HaBKodEHUR UHMEPEpEHUUOHHIX MAKCUMYMOS U MUHU-
"4 mymos & mowKux nrewKax & npoxodaujem u ompaxenrom ceeme;

OBbACHAMY QUEBPKYUOHHYO KAMUMY OM UMW, WeAU, Kpy2n020 omeepemus,
ucnonesys meoputo ®perens;

KcnepuwmenmansHo onpedensme duHy ceemosoii sonHsi ¢ noMoWsko dupaK-
yuoHHol pewsemku;

SKenepumenmansHo dokasame sneKmpomazKumKylo npupody ceema nymem
‘aHanusa senewuii unmepdepenyuu, dupakyuu u nonspusayuY ceema.

MUHUMYM dUaHUECKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kasaxcxmii pycckuii anramicxui

Xaphik XeiAAAMASITS! cxopocrs caera velocity of light
Coiny kopcerciui | nokasarens npenomnewin refractive index

apsiK Ancnepcunce! ancnepcan caera dispersion of light

Mm’:;":;::":ml WHTepepeHLya caeta interference of light
Erey CIRE LT thin ilm light interference
el & TowKnK nneHKax

Hetoron cakuanapsi xonsia Haiorona Newton rings

apsiK AMpaKUARCH anbpaktiun coera diffraction of light

AubpakumAnK TOp | AMGPaKUMONHan pewerka | diffraction grating
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KPATKHE BBIBOJ{BI INIABHI 2

Tenepamopanu nepementozo moxa massimaior yerpoficraa, npeobpasyiomie
9HPIHIO TOTO I HHOTO BHAA B HICKTPUTECKYIO IHEPIIO.

IMepementnin snexmpureckun moKoM HAIHBACTCA TOK, TEPHONIIECKH 13-
NemOUMICS CO BPEMENeN 10 BeIHTNNE i HATPABIEHIIO.

Aeiicmayrouee anavenue cuxst nepexeniozo moxa: I = I, /2.
Reiemeyiouee snavente nepemennozo nanpaxenus: U = U, /2.
Axmusnoe conpomusnenue v nems nepementoro Toxa: R = P/I%.

/Co.

e SRR T
T GRS ST T
R (67 GRS oA AP, SATERTS TS D R
U/ ' +(mL7i) ;

- ]

IHonnoe conpomusnenue nocnedosamensnoi anexmpuvecroii yenu nepe-

moxa: I,

nennozo moas: Z = [R* +[mL,L] 2
o

e b T ey

Peinisns i B iy

Honnas mownoems: S =UI = JP* + @
cos ¢ = P/S.

Kosppuyuenm mounocmus

SB7TeNHe BOIPACTANILS ANILTITY A KOTEBANIIIE CILTHI DIEKTPIIECKOrO TOKA TpI
HEKOTOPOM SHANIEHMI SACTOTSI V,,, [0 MAKCHMATLHOTO SHASENIS HASHEAIOT
anexmpuuecxum pesonanucon.

Venoaue anexmpunecrozo peaonanca: oL = 1/C, orcioga pesonaucuan
wacrora o, = 1/JIC.

Tpancgopramop - yerpoficTso, cayiamee 118 TPEOSPAIORAMIS CILTH 1 Ha-
PN NEPMENHOrO TOKA TP HEUIMEHHOf uaCTOTE.

B

- 1,U, cos,
Koapguyuenm noneanozo deliemaus mpancgopmamopa: 1= 2 9.

7,10, cos0,
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5. Burucaume wacrory. B seiixy B2 sanmmnire opayny +—1/(C8+C9)s.

6. Banommue cronben spexemn (F) creayiomume obpason: sciixa F2 ~B12s;
stciixa F3 «~F2+B$14; suciixa F4 «~F3+B§14s; sruciica F5 «~F4+BS14o 1 .2,

7. Banommure crorben sapaza (G) creayiomm obpasom: sueiixa G2 «=CTs;
seiixa G3 «~C§Tcos(BS2*F3)s; suciixa G4 ¢~CSTcos(BS2*F4); sueiixa G5
«~C$Teos(BS2*F5)s m m.x.

8. Banommre cronden ppenenn (H) creayomumi o5pago
steiina H3 «~F8»; suciixa HA «=Fd»; suciira H5 «~F5o 1 1.2,

9. Banommmre cronGen cin Toxa (I) creAyiom 00pason: muelixa 12 «0s;
stuciixa 13 o~BS2*CST#cos(BS2H3+(3,14/2))o; aueiira 4 «~BS2CSTrcos(BS2*
FHA+(3,14/2))0; seitia 15 «~BS2+CS Teos(BS2¥H51(3,14/2))s u 1.4

Tonysemnuii peaymsrar npeacranien na puc. 4.

: sweitka H2 o=F25;

[ 48 A 0 - ¥ s n '
3 Qopayan dun euncaenus < |3am0. K1 < |Cura mora. 4
2 w0)=1NLC). 6245%3] I 0/ 0.000002, [ [
3 g-qlmrocor(io r+-9) 2[0,00001] 1996E-06] 0,001 -0.10078%414
+ F-ogmayeosto)r+o+(n/2) 3] 0.00002] 1984E-06]_0.00002] _-0,001585744
B 2] 0.00003] 1963E-06]_0.00003] -0,002375733
© Hexoonue daunse 5| 0,00004] 1936E-06|0.00004] -0,003156223
apao sondencamopa s navar [q(max)= | 000000
7 sowenn apeews (K 6| 000005| 1901E:06| 0.00003| -0,003924091
8 Hudysauonocme sampun (T)__|L~ 03| |7/ 0.00006] 18SRE-06 0.00006] _-0,004675269
5 Eurocan sowescamopa (@ ___|C= SE08) [ 8| 0,00007] 1807F-06]_0.00007 005409748
1 9/ 0.00008] 1.749E-06 0.00008] -0.006121595
2 Bpesennoi 10| 0,00009] 1,6851-06| 0,00005| 0,006808963
12 10 9 11| 0,001 1.613E06|_ 0.0001]-0.007469105
18 ma= o005 12] 0,00011] 1.535%-06] 0,001 -0.008099351
W= Tooo01 13]_0.00012] 14S1E-06]_0.0012] 000869727
Puc.4

10. Bugesure crobamst F 1 G ¢ 2-it 10 501-10 crporcy. BuiGepure ua raasuos eiio

Berasxa — Juarpasa - Toueunas.
11. Bugesure croGamss H i I ¢ 2-ii 1o 501-10 crpoky. Bubepute 1na riasuos ewo
Berasxa — Juarpasa — Toueunas.
12. Homyuiwniuck TPaiKil 3aBUCHMNOCTH 3APAAA OT BPEMEHH (B KPACHOM nBeTe)
it cut Toxa o1 Bpeens (3 seaexoM uBeTe) (puc. 5).
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TOP TYpaKThICH! nocToAAR petendy lattice constant (period)
(eomnas) (nepuo) i
Xapuik; nonspusauws caera polarization of light
nonspusaumsce:
a6 xapik ecrectennbii cae natural light
RSy || e polarized light
Xaphi;

B moii 2nase paccmampusawomes credyioujue usuveckue mepuuns, 06a3a-
mensHble QA YCBOGHUR CORNGCHO yueGHIM UEARM: «CKOPOCMIb Cema», «noKasa-
mens npenomnenusy, «ducnepcus’ ceman, «uWmepgepenyus ceemar, «usmep-
epentyun 6 MOHKUX NMEHKaX, <K HoIOMOHa», «DUGPaKYuS caema, «Dugpax-
YUOHHAS peuiemKa», «IOCTIORHHAA PeuemKu», «NOARPUSAUUA C6ema, «ecmecmeeH-
Heill caemn, «nonApusosanHeil caem>.

1. B XVII sexe BoSHMICIO ABe Teopiti CBeTa: 60AM0AR i Kopnycxyaspax. Co-
raacho npesctannemusy Tiofirerca, CRT ~ ROAHE, PACHPOCTPAHAIONIICCS B 0CO6OH
cpeae ~ aupe, samoamsIOmeN Bee HPOCTPACTSO. Jle TeOpUN ATHTEABHOE BpENS
eymecrnoranu napazensio. Korxa oAa ma Teopiii He 0GLACHITA KAKOTO-TO ABIE-
s, 0mO 0GBCHSIOCK APYTOfi Teopueii. Hanpunep, npsyomieiinoe pacupocrpanexe

eBeTa, NpUBOAMIGE K OGPAIORANIIO PEIICIX TeRe, HETLA BLLI0 OBLACHHTE HCXOR 13
BoamoROi Teopuir. Ofitaxo & nauate XIX Bexa GALIN OTKPMTE TaKIe ARICHIA, Kai
ApPAKIS I MHTEPHEPENILS, WTO AATO HOBOA AT MACACHL, WFO BOTHOBAR TeOpHS
oxomsatensio HoGexua KOpIyCKyAApHyo. Bo 510poii nonosume XIX pexa Maxcsen
noxagax, uTo caem ~ wacmnwii cAYvall JNEKMPONATNUMNBE GO DTH PabOTL
HOCAYH (DYHAAMEHTOM AT DIEKTPOMATHUTHOI Teopii chera. OFHAKO B HauaTe
XX nexa 65110 0GHAPYEHO, 70 IPH HATYUCHII I IOTIOIEHII CBOT BEACT cebst 10~
060 nomony wacmuy.

BriociecTBMI GHLIO YCTANOBICHO, WTO KOPRYCKYIAPHO-601M06aR Jsodcmaen-
nocmy caema naanemen ezo dyudamenmansusx caoicmaon.

CropocTs creTa naaRemeA 0GOIL U3 OCHOGNHMX KONCMANM NAULEZO NUDA U ONDE-
Beanem npedeavuyio ckopocms nepedauu aaaumodelicmauti @ aaxyyme.
'ECTeCTBeNHO, STO CBET, PACTPOCTPANSCS B POSPAHAIX BEIICCTBEHHLX CPEAA, HaMe-
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MENAY €10 OBKIAKAMH BOSHUKHET DICKTPINECOR NOTe ¢ MaKCHMATLHL Jneprieit
L
=g
B 9703 C1yHAC MOKHO TPOBECTI AHATOTHIO MEAY NOTOHIMATLNOM OHepriIel NaAT-
HuKa U o1eRTPUNECKofi SHEPTHE KOTECATEILIONO KORTYPA (KORZEHCATOPA), 8 TAKKE
MeNCAY HANANLHON KOOPAMHATOT ¥ (SHCOTON) MANTHMIA i SAPAAON ¢ HA OGKIANKAX
xomzencaopa.

1
2) Hepes mpoecyros spesenn, papusii ¢ =T, MAATHK HPOXOAMT HoROWCHIE

pasosecs (ssicora h = 0, caeosatensiio, W, = 0) ¢ MaKCHMATLION CKOPOCTSIO U, ,

1
npu oToM KumeTHuweckas omeprua focruraer maxcumyma W, = =mul. Ba uerseprn
P prun yua W, = Zmol. Ba wersep

ePHUOAR B KOAC6ATEEHOM KONTYPE KOHACHCATOP HOAHOCTSIO PAIPSIKACTCH, & SHEPTH
9ICKTPIUNECKOTO NOTA YMEHBIIACTCA A0 MY, B 70 7K€ BPEMS SHEPFIS MATHITHOO

1
noms focTuraet caoero MaxcuManbHOro anavenus W, = = LI’
B =gl

B oTou Cayuae MOAHO IPOBECTH AHATOTIO MEAAY HEAYKTHRNOCTSIO KoHTYPA L
1 Maccofi el m NP MEXANHNCCKIX KOTCOAHIAX, A TAIGKC MEAAY MEXAHIICCKOI
KumeTICCKoft dHEPrUCii Te1a 1 OHEPIel MATHITHOTO TOTA KATYLIKIL.

1
3)B wowen, Koraa { = 3 T, MASTHII JOCTHTAC CHOETO KPAHEFO IPABOFO MO0

(ssicora mascumansua). Tlpu Maxcumansioii suicore W, = mgh, u W, = 0, r.e. ses
aanacemnas aepris Tera oUATL TPeOSPAIYETCA B MOTHIUATLEYIO SuEpTHIO. B oTOT

1 1
Repuo ¢ ¢ =T R0 ¢ =37 cuna %0xa 5 KoNTYPE yAeT youBaTS, w0 OBTCRCT 30

coboi ocaenie MarmuTIOro noas xkaTyimxir, KOAGHCATOp HAYNET HepeIaprkaTes,
BOGHHKHCT SACKTPHCCKOE MO, CTPEMSIIECEs OCTABHTE ToI, KOTOpSi B HTOe CTaNeT
PABIL HYMO (COOTBETCTDENIO, DHEPIIA MAFHNTHOTO HOLS YNCHBIACTCS A0 HYAS
W, = 0), a 5apax HA OGKTANKAX KONAGHCATOPA f OHCPFES DICKTPINECKOFO NOAR

1
ocrarnyT Maxemeysa W, = —q? .
B y1 yua W, = 550
3
4) B stowenr apener, xorza ¢ = T 7610 RaIACT ANIFATECA B OGpATIION HATPN-

emin u mepexoAuT B cocrosmme pasnosecusi. TOWHO TaK e HPOLECT B ITEKTPITE-

A —

W.-ow, -1 )
B

5)Koraa ¢ = T, obe cuctens: sosspamaiores » uexoauoe cocrosmue. KoneSarennsit
nponece norTopsetes.
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Tabnuya 1.3.1

AHG0ZUU NeHDY HeXNUUECKUNI U 27CKMPONAZHUMHBINY KOXOANUANY

Mexanmccime worebumus | Daewrposarmernste noeGumns
Bpes JRp— [ A ————
LT n
W, -
w, o | T3e
‘-0 ol |w.-o
:

B maGiuye 1.9.2 NPUBCACHN BeNMIM, XAPAKTEPHIYIONUE AUATOTHIO MEXAY
MeXANIECKIMIL I DTCKTPOMATHUTHLIMI KOTOOANIAME.






OEBPS/image/134.jpg
Tabauya 1.3.2

AN@A02UU HeADyY eAUNUHANY, XAPAKMEPUSYIOWUNY HeTaRUCCKLE
u aaexmpoxaznumnbie KoreGanus

Mexanmecxie xoneSamns

T ——

Koopaumara x

Bupna g

Awnauryza A

Maxcuarsinii 3apax q,

Cropocts v = x'

Cuna toxa i = ¢

Veropenie a - v’ - 2"

Cxopocrs, naseneuns cnst Toka i = g

Macea m

Mnayscrusnocrs L

eerxocrs mpymiL k

1
Obparian sexmuma anekTpOCMKOCTH =
P TP N

Cuna F

Hanpscenite U

Tlorenuansuas onepris fedopyn-

Duepria O7EKTPIECKOO MO KORACHCA-

ket
osamnoit npysums W, ropa W, =
P npy: o pa W, =g
KueTiicckas SHEpria Tpyauka | DHCPIHA MATHITHOTO HOAR KATYIKI
w L
Sl

1. B ten HpORBIACTES AHAAONIS MEHCAY ICKTPOMATHITHLIM KOTOGAISNI B KOUTYDE
L KOICBAIIIM MATCMATINCCKOTO MAATIIKA?

2. Mesy KAk BETIHHAMN CYIECTYCT AATOTHA B MOXMIICCKIX I DICKTpO-
NaruuTIL KOTCOAMMAX? KakoMy OMONY 30KOHY HOAMHHACTCH TAKAS AHATOPHS
NEKAY BTN, XAPAKTEPHIYIOUIMI MEXAHICCKHE i DIEKTPONATHITIIE KO-
neGamia? Hamican Qopuy:Tsi, mpuBeANTe npIEpLr.

3. Ba CUET KAKOO HBICHI DEKTPIICCKIIL TOK b KOTOOATEILHON KOWFYDE HO HOUeaneT
€pa3y, KOIAL HATDSKCHNC HA KOWJEHCATODE CTAHOBITCH ABHLIM HYTIO?

@

Rakyio (MINICCKYIO BOAMSMIY B KOICOUTCILHOM KONTYPO MOGKHO CONOCTABTL
 cxnoli Tpewia B IpOIeCCe MeXAHIECKIEX KOTCOMMI?

(Bl —

1. HAmumire aHATOMIO NEAY KoACGAINAMN TDYIKINIOND MAATIKA I O1CKTPOMAD-
HHTHLO KOACOUNHIK KONCOATOTLHORD KOUTYDA JUIS CICAVIOUPLX MTPBAIOD BDE-

pirciclngplre -
1 3 2

3






OEBPS/image/135.jpg
2. Hanuuiume QopMy.il 1A OIDEACIONIA MIHOBONAIX aHavenul 38PAAA § 1 oMe-
WEHHA ¥ AIN CHYNAS JATYXAIOUEX DACKTPINCCKIX M MEXAHHTOCKHX KOToOAMI.
HatepruTe rpafiiKi SaBUCHNOCTH GAPAZA I NEPENCWHIA OT BpeMeN: Ana crafo-
aaryxaom KoneGuNIH.

KPATKHE BBIBOJIBI TJIABBI 1

Konefanunmu nasuissores aumser i mpowecess, 00T 8 ofk wais
ol Creneits TORTOpRENOOTHIO 50 BpeNenI.

Mexanusecxunu xoneGanusn naswsor AmCRR Tex, TORTOpROECK
TouMO (1A MPHOMHUTENLHO) Yepes OTMMAKOBAIC TPONCAYTIH BPONEIH.
Tapmonuseckuxu xoreSanuasu naswzaTes Koseamus, TpK KOTOpAX G-
SHSECKaR BeTIHNA, XAPAKTEPHAYIOLIAR TO 1K HiOS KONCORKHE, HONERTOTCE
C TeeHIeN BpOMEHI IO CHEYCOMAATLHONY WAK KOCHEYCOMAATLHONY SAKORY:

= A sin (0,0 + 9, nan x = A cos (8 + )

pyseunnax #asmmixom nasunaior rpys uacoss m, apakpensewuach K npy-
e mecTOCTHI0 , 3TOpolk KoL KoTOpoI: Saxpennen HemonaHo. Tlepuon

pyssnors e onpeaeaassen no popyne Disencns 7 - 21, 1.

Mamemamuneckus XaAMUUKOM HAIMBAIOT MATHATLEYID TOUKY, HOX-
emenyio na nesecowoli 1 HepacTIKIMON muTH. TIEPUOA MATEMATHECKOTO

T
asHK ompereaneres 1o Gopuye Tamwsen: T = 21|

Omexmpomasnumnwy KoneGanuANU AT BIAMMOCHTALE Koe-

Gamun saexcrpuccxofi manpamennocr (E) u sarmumoit muzysmun (B)

exumoro sxextpowarmTIOro Mo,

Iepuod snexmponaznumiozo xonedani onpereneres dopsyaoi: Toscoma:
T = 20 JTC.

KoneGamensuuii xonmyp — 970 srexTpiwtecKan wens, coctomman s mo-

CCAOBATEALNO COCANNCHRLX KaTYMmKH MIAYKTHBROCTH L 11 KONACHCATOPA

eumocrio C.

CooBodnmami KoneGanuanu maswBaIOT KoTEGAMLA, BOSTHKAIIE B cHCTEN

S ————————————

Bunyacdenusnu snexmponasuumnwan xoreGanuANu nasEAOT KOTGGA-

i, BOSMMKAIOIC B CHCTEME 33 CYET PACKOROBAINIA SHCPFIIL OT BHEMIIETD
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1 Dopusrn oux ewancaenin v e |3apao, Kn [Bpess,  |Curamons,
2 00 =1VLG) @255 i o[ 0,000003 o 0
2 lgmgimaeon @ 01+ ) 2] 0.,00001] 1.996E-06]_000001] -0 000780413
+ I-o0gmayeosiori-+(/2) 3] 0.00002] 1.984E-06]_0.00002]_-0.01585744

2|
B
|- |
1o
)

swoctn 1(¢)  q(¢). Crenaiie numox.

Puc.5

13. Msnensin nexogusie qamiie, HabmionaiiTe 3a usMenexen rpaduKos sapici-

Hpunoxenue 2

1. GynzaenTazLELIe duAICCKIe NOCTOMMHLIC

Hopuansoe ycxoperne caoboaoro magenis | g ~ 9,81 w/c*

Tpanramsonnas nocronmnas

G- 6,67 107 H-w/ue
Cicopocts crera 1 saryyse -8 10 u/c
DtemeHTapHL DICRTPICCKHT aDAA c=16 107 Kx
DrexTpiueckan nocTonHA ~8.85 10" d/u

MarauTaas nocroaunan

- dn- 107 Ta/m
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5 €010 CicopocTs. [T OMICANIS CKOPOCTH CHeTA B BeIICCTRe CAYAHT 00KA U 0CHON b
onmuveckux xapaxmepucmux - noxasamens (uau KoIPGUYUENM) NPEAONALUS N
IloKasamens npeaoxenR ACMORCTPHPYET, 0 CKOTLKO PA3 CKOPOCTS CHOTA B BAIYYME
Gouime cicopocrn caera » nemeerse.

Cymecrayer mecxonKo cn0CoBoD OIpEACIEHIS CKOPOCTH CBETa: aCTpOHONIICCKI:
1 xaopatopie Metog.

2. Acmponoxuueckuii nemod uasepenus cxopocmu caema. Brepasie cxopocrs
cnera wawepun Aatexiii acrponon Onadp Péstep B 1676 rozy. On acescan spess, xo-
opoe casii Gonbuoit w3 cnyrmmkon I0mTepa Mo HAXOANACH b Temwk 9TOf OTpONHO
naanerss (puc. 5.1.1). Pésep IpOBe: H3MePeHHs B MOMONT, KOFAQ HAIIA LTANET GhLTa
Gamce ncero x IOTATEPY, 1 B MONNT, KOXA M HAXOAILTICH HEMHOFO (IO ACTPONO-
surseexme nonsTwsn) Aazsme or I0mITepa. B MEPBON CAYIAE HPOMEAYTON MEEAY
Bemmica cocrapin 48 28 swunr. Bo BTOPOM CAYHAE CHYTHI ONOGAT A 22 M.

. Opbura
Sown
Puc. 5.1.1. Onpesenerne cxopocrs caera serporowmieciin etoon

Hs 9700 61471 cxenan mamo, wro crery meoGxomIAO 22 M, OB MPOFiTI pac-
CTommme o MecTa TPOTLAYVIGTo MAGTIOTCMIN 70 AECTa HACTORIERO maGIORCHILA.
g A —————————
oxasanacs orposoit, npmsepno 215 000 at/c.

3. aGopamopnie xemodu usnepenun cxopocmu caema. B 1849 roxy gpanuys-
cxaii o Apwan Hrmoxus Jlyn itso mocrani aaGopatopisrit omurr mo maxepe-
110 CROpOCTT Caera. Oif HANEPILT CKOPOCTE CHETA METOTOM DPAITAIOIIETOCH SATAOP,
e
yoranonn (puc. 5.1.2).

4

8,6 1

1 2

Puc. 5.1.2. Cxewa yeTANOK /U5 ONPOACICHIS CKOPOCTH CBOTA TACOPATOPHLM MTOLON
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LM NPOTPAMMbI B [/IABE:

uccnedosame 06pasosanue cmoAUUX 36yKoGbIX BOTH 6 803DyXe;

[ OFAchame Mexauusu opasosaua crossux con, onpedensmo ysaul u -
Hocmu, ucnonb3ys epausieckuii memod;
[ uccredosame unmepgepenyuio om deyx ucmounuxos Ha nosepxocmu sode;

sy OBuACHAMS npuKYUN T10iizeHCa U yCnosus HaBKoAeHUS dupPaKyuOHHOl Kapmu-
Hbl MeXaHUMeCKkUX 807H.

MUHMYM dUaHUeCKAX TEPMUHOB B F1aBe HA TPEX AZbIKAX

Kazaxckuin pycckmit auranickuin
TonKsin sonva wave
opra cpena medium
cepnimgi TonkiHaap ynpyrue sonkb elastic waves
MEXaHUKAZLIK TONKBIHAGP |  MEXaHWUEcKiAe BONHbI mechanical waves
6oiinbiK TonKLIHAGD npogonsHbie BonHL longitudinal waves
KeneHeR TonksIHAap nonepeutsie sonHLI transverse waves
TOMKBIH Y3bIHAbIF! AnMHa BOHb! wavelength
TONKbIH KEINAAMABIFLI cKopocTs BonHI wave velocity
TONKLIHABIK Wen BOAHOBO/ GPOHT wave front
TOKbHALIK GeT BonHOBas noBepXHOCTL wave surface
Kyma TonKeiH 6eryuas sonva running wave
TYDFbIH TOKBIH crosuas sonma standing wave
woKTBK nyuHocts antinode
Tyiin ysen node
andpakuns andpakuns diffract
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2. lecaTiumse MPHCTABK K HASBAMMSM CTHNHI
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Cer, orpacascs or aepana (1), npoxomen sepes ayoua KoTeca I oTpamanCs oT
eme oanoro aeprana (2), yranemnoro na 8,6 k. CropocTs Koneca ypemmmmanm 10
TOTO MOMENT, 0K CHOT He CTANOBIICA BIEH B CTeAYIOMeN sasope. Pacserss Dits0
Aanu peayTar 5 313 000 Kxu/c. CyeTs: Tox MOAOGHL IKCICPHMENT ¢ BpAMarOMINCS
aepranon Gun mponesen JL. Pyxo, noryummm peaymbrar 298 000 Kx/e.

Buuto paspaGorano eme Muoro ApyrEX, Goree TOUHMX 1aGOPATOPHBIX METOROB
naepemts cropoctn cnera. Asepukancrmii puams A. Majikenscon paspadoran co-
DepIICHLI METOR HNEPEHHS CKOPOCTIE CHETA C IPHMEHEHeN BPAINATOIIITXCS IEPKAT.

C nospremmen wagepos m na%epon y MOKEH MOBMMICH HOBHE BOIMOHOCTH
1 CUOCOGH 413 HIMEPEMILS CKOPOCTIE CBETa, A PASBHTHE TCOPAT MOIBOILIO TAKTKE PAC-
CUMTHBATS CKOPOCTD CHETA KOBEMNO, Ged MPOBCRENIS NPANLIX HOMEpEMH.

‘Ha ceroqmmmIIi ACHD CAMBIM TONTAIM SHAMEHNCN CKOPOCTI CHETA NPHISTO CHIi-
Tas anasenne 299 792 458 ;/c + 1,2 x/c, yrepaennoe » 1975 roxy ma sacexammn
Tenepansnoii accaxten ep 1 secon. [pubuaento exopocms coema No¥HO cu-
mame paswoii 3 10° x/c.

Onpezeaente ckopOCTH CBOTA CHIPATO B RAYICE OCHD BAHYIO POTH, CHOCORCTO-
Dano BuscRenIO MPRPOAM cpeTa.

(O]

1. Kasue reopun cuera zoasuics 5 XVII nexce? Tloueny M cyIecTayior 1ai 201107

2. C nowomI0 KaKoll ONTICCKON XAPAKTCPHCTHKI OTHCLBAIOT CKOPOCTS COTA B Be-
mecrse?

5. B teM 9AKIOAICA B0TpONOMIECIIL METOX HONEPEHILA CKOpOCT cBeTal

4. B uex saxmouazes onur Jyu uso? Kakono ua coroyusumli et canoe 0400
auasewie cropoeTi cvera?

1. Bonpoc o mpiumie paammuHOf OKDACKH e, CCTECTRONHO, GANUMAT Y HETo-
Bexa yice AanO. Oten GO7LIIOR KOAMICCTRO HAGTIOACHN,  MHCTO AHTCRCKN, It
HayuRLX, 6LLT0 B PACTOPAAIII HecACRORATENCIH, HO BIIOTE A0 pabor M. Huioroa
B 9TOM BONpOCe NAPIIA NONKAN HEOnpeAEAeHIOCTS. CHITATOCE, WTO BT eCTh CROHCTE0
canoro Tena. Ha camox fexe ToT mum APYToii WBET ABAZETCH COCTABHOI WACTLIO
«Gexoros cera. HARISAHMIM NPHNEPOM TAKOTO YTEPICICHIII CAYKNT Jucnepes —
paanomenie 6el0ro cBeTa MPH MPOXOKIHME ero uepes mpuamy (puc. 5.2.1).
Tleprsie SKenepMEHTATERAE HABTIONONI Aorepet cheta npumaAtescar M. Huotomy
(1672 r.), npogenasuenty Mazenbioe OTREpCTIE B OKOMNOI CTaBHE I B COTHeIA Aeih
HOMyMUBIIEMY VAKiTit IYNOK CBOTA, HA TYTH KOTOPOTO BLLTA MOCTARIGHA TPEYTOThHAL
crexasmuan npuawa.
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B smoli enase paccuampusakomen credyrowjue ususeckue mepmuns, 067~
3amenbHble O yCoOEHUR CO2AGCHO yWeBHbIM Yenam: «8OMHG», «cpedar, «ynpy-
2Ue GOMHbIY, «MeXaHUNECKUE 80THbI, <POJONHEIE GOMHbIY, «NOMEpEuHsle 807
Hoiv, «OTUHG  GOMHGIN, «CKODOCTIS GOMHbl», «GOAHOBOU PPOHM», «80MHOGGA
MOBEPXHOCI», «Ge2yUias BO/HA, «CMORGA BOAHA%, «NYWHOCTIE, <y3en, «DUgbpaKUuR».

1. Otgensmsie wacTHIE MOGOTO Tea ~ THEPAOTO, AKIKOTO WAM Ta300PAIIOND —
moammozeficTayior ApYT ¢ Apyro. Ecan na xaxow-1m0 yuacTce yupyroii cpeA noa-
KT AedhopMAIIS, TO MO MpeKpAIEMIN BHEMIIY BOIACHCTBI oMA N OCTACTCS
Ha MecTe, a MASNCT PACTPOCTPANATLCA B CPEAC BO BCCX HAPABACHIX.

Tlpn maysemun pacnpocTpanems xoneSammii e yumTHBacTER AHCKPETHOC (MO
RexynapuoE) cTpoEmIe cpedbi, @ PACCHATPHBACTCS CHTOWHAS CPeRa, OBTARAKOMAS
yupyrmn cnoficraas.

Ipoyece pacnpoempanenus xoxeGanuii 6 cnrownoi cpede naswoaemes voamo-
Bu mpomeceon (s Boamoi).

Ocrosnsis ca0IEMEON acex G0IH, HEAGUCUNO OM. U NPUPOTE, 6ITEMER nEPHOC
amepeuu Ges nepenoca euecmea.

MeXamImIecKinIm BOAMAMN HEIUGAIOMER YNPYZUE 003 NYUENUS, PACRPOCTPANS
rowuecs o oewsecmaennoii cpede.

Vnpyeue (mexanuuecrue) Goanm Gwsawm npodoasubixu u nomepeunvNL
(puc. 3.1.1).

B IPOAOABNEIX BOAMAX HACTHIH CPAM KOTEOTIOTCS B MBI PACTPOCTPA-
memns Bomms (puc. 3.1.1, @), B MOMCPESHBIX ~ B IIOCKOCTAX, MEPTEHAMKYATPHNX
nanpanzemmo pacnpoctpanens normst (puc. 1.1, 6).

TIpoRoTLILE BOTIL MOTYT BOIBYAAATHES B CPERAX, B KOTOPHIX BOJHHKAIOT YIIDY-
IiMe CHTL P AC(OPMAMI CAKATHA 1 PACTEHIS, T.¢. B TBEPALLY, FKIAKIX 1 Ta30-
ofpasmux renax.

ﬂ)_ ﬂ

Pue. 3.1.1. Tlpogomanie u nonepesisie sox

Tpogosmyio Bomiy ferko HAGTIORATS ¢ MOMOUIO ATMHNOH MATKOH NPy
Goasmoro AaNeTpa. Y AGpHB TAA0HHIO IO OROMY i3 KOHIOB HpyHis: (puc. 3.1.1, a),
MOHO saMeTHTS, KaK cxaTHe Gesut 10 mpysne. Tlonepeunoil sBReTCH BOAHA,
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4. Ynemmoe aaexpunecioe conpornacmne nposomuKon
(apn ¢ 20°C, O - 1)

Amosunuit 0,028 MoxuGaen 0,057
Bucayr 1,06 Hurcens, 0,073
Boxuppau 0,055 Osono 0,12
Tpagur 8,0 - 20,0 Counen 0,21
Thopamosun 0,038 Cepedpo 0,016
exeao 0,098 Crans, 0,10 - 0,14
Bonoro 0,024 T 0,050
Mezs, 0,017 yryn 0,5

5. TlokasaTe s NPETOMACHNS PASTHNILIX cPeT

Asor 1000207 | Benuns L3141 |Aman | 2417
Bosopon | 1,000135 | Bosa va | e
Bommmoi nap | 1000252 |Cngepr | 147 |Keapx | 154
Boys | 1o0oza | Conmes Lot | Lo
remi [1ooooss S [1ie [ |10
Kucaopox | 1000272 | Muwrmoe wacno | 148 |Crozs | 1,56-1,60
Keemon 1000702 [Crmmmap (147 | CSI0 ysior
Heon voooosr S22 iass | |Lsa0






OEBPS/image/484.jpg
Tlysox npezomiics s Heil, 1 Ha HPOTHEONOTOAHOI CTeme NOFBMIACH HBeTHAS
HOT0CA, TE PACTIONOHILIIHCS B ONpEAETEHHON IOPAAKE BCC IBETa PAAYTH: KpacH,
opamenuit, aexTatii, sesensiit, ryG0il, cumiii 1t PuoACTOBLLL. DTy UBETHYIO HOTOCY
HiioTon Hagmaz cnexmpoat (OT AATIHCKOTO «cnexmpYM» ~ audUMOE).

Tlocze Tasoro sxcnepuenta HuloTo c1eas nepsbiii BUBOX: pas;osemie Ge10ro
CcBeTa B WBETHOI CHIEKTD OSHANACT, 4TO Gernuil CAEM UMEEM CAOMNNYI0 CMPYKMYPY,
MO ecmb RGRACMCA COCMAGH MM, CHECKIO BCEX NECTOR PAXYTIL.

Bropoii nunox HLIOTONA COCTOALT B TOM, TO CGeM PAINbLY Yaemoa Xapakmepuay
emes paanbiau noKaamens MU npenoNAEHLA @ onpedenennoii cpede. DTo oanaraeT,
%0 alicoriom bz nOKa3aMeRs MpeRONACHUA A1A (HOTCTOROTO WEETA GOABIIC, WM
s wpacuoro.

Puc. 5.2.1. Pasioweni 61070 choTa Ipi TPOXOAACHIH €0 10PE3 IPHINY

Cormacuo BoTHOBOli TeOpH CBETA, UBETA OIPEACITIOTCS YACMOMOIL DIEKTPONAT-
RUTHOf BOMHLL, KOTOpO ABAeTCs: caer. HAUMEHLIIYIO YACTOTY HMECT KpACHELE 1BeT,
nauGobmyIo ~ puonerossiii. Mexoas us onsiron HbioTona i OMHPAsIch Ka BOTHOBYIO
T€OPHIO CBTA, CIIEAYET BHBOA: NOKAIAMEs IPEAOMNCHILS CEEMA JACLCUM OM HACTO.
Jlncnepeieii cReTa HO3WGQEMEA IAGUCUNOCME NOKAIAMENR NPEAONALHUA oM.
auns aoans npoxodauezo caema.
PaguLIN CKOPOCTAM PACTPOCTPANEHIS BOH COOTEETCTEYIOT PasHie aGcoToTIbE

moasnTemn mpezownema cpeu: 1 = . (5.1)

Wacrora i /I BOMIB CHASANL MEHAY CO0OI: 5.2)

<

U3 popaey st BINO, 4TO ATHIA BOAHA HPSNO IPOHOPIONATLHA CKOPOCT CBETa
# o6pario nponopuHoNATLEa wactoTe. OTCIOAQ CIEAVET, 4TO ATHHA BOMIH Gombiie
B Toii cpeAe, TAe CKOPOCTE RO GoTBe (M BaAANROf HaCTOTE).

Crexosatesio, 60 apes nepexoda us 0duoil cpedsi & Ppy2yio ckopocms pacnpocm:
panenun caemosoil GonNn, AT, U IAUNA GOTNBL UINENAIOMER, M2 KAK YaCMO-

ma, a ananum, u yaem caema ocmaiwomen newIMeNNHLIY.
Jlucnepens cueTa HASHBACTCS HOPAAALHOIL B CIYHAE, CCH NOKASATE N, HPEOMTe-
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pachpocTpaRIOmancs 0 HATARYTOMY peamuonoMy mEYpY (puc. 3.1.1, 6). Tlpu pac-
NIPOCTPAHEHIN BONHEL BAOTH NIHYPA OTAGALHAIE EFO YHACTKH COREPHIAIOT KOMCGAMILI
B HAmpaBeHI, HepIe Ky APHON pacnpocTpaneniio s, Tlonepesie Bomns:

MOTYT BOSOYAAATECS B CPEe, B KOTOPOI BOSHIKAIOT VIpYTie CIUIH i AedpopManit
BT, T.e. B THEPAMIX TEARK; B AKHAKOCTAX H FA3AX BOIMHMKAIOT TOTBKO NPOROTLIEIC
BOANM, & B THEPALIX TEARX ~ KAK POAOILHLE, TAI I TIONEPETLIC.

2. Vnpyean 60nna HAIHLAEMCA TADMOMINCCKOI, COTIE COOTROTCTRYIONIIE eif Koite-
Gamiust wacTII, CpeANt NOJNUNAIOMES CUNYCOUDETBHONY (LA KOCUNYCOUDATBHONY)
aarony.

Ha puc. 3.1.2 mpescrasiena rapuomHdeCcKas NONEpENHAR BOXNA, PACHPO-
CTPANSIOMASCS CO CKOPOCTHIO b BAOME OCH ¥. CHEYCOMAATLHAS KPUBAS 1A PUCYHKE
oTpaaeT saBHCHMOCTS y(xX) MEAAY CMELIENHENM Y WACTHI CPEAM, YHACTBYOUIX
B BOAHORON MpOIECCE, N PACCTOMNIEN X OTIX YACTHI OT HOTOWHHKA KOTC6ANMIL A1%
KaKOTO-TO HKCHPOBAMHOTO MOMerTa Bpesers . TTpubenenmsit rpadui dymmum y(x)
ROX0% A TPARILIC TAPMOMIUECKOTO KOAC6ANILS, OAHAKO ORI PALILUHbL RO CYU}ECMY.
TPagux 60anw AAET SABHCHMOCTS CHEIEINS CeX Yacmuy cpedbi OT PACCTORMIS 10
HeTowmIK KOTeGANMIL B AL MOMEHT BN, a zpagux KoreGanuil — sai-
CiMocTs CatemeIR QaHHOI LaCMULH Om GpeNen.

v A

Puc. 3.1.2. Tapwousecias nonepesuas soaa

Ha puc. 5.1.3 uaoSpascena pacnpocTpanmomasncs nonepean soua. Totasao
noomenme KoneGmomuxes mapuKon B pasmii MowewT speemi. Moo sane-
s, w10 32 mepioR T, KoTAA KOTEGANHs focTiryT mapa 13, mapst 1 u 13 xoxes-
H0TCA coBepuIeNH0 OANHAKOBO. Jlae CHYCTA HEKOTOPOe BpesS, KoneGams T
mapos nponcxoanT  omumaxovoi hase.

Paccmonnue mexdy doyms Gruscaiiuunu moukaxu, KoReBRIOUUNUCE ¢ 0Iu-
HaxoswNu Pazanu, naIwaarOmEs TR0 BOAMLL

CxopocTs. pacnpocTpamCHIS b BoM ABAKCTCR co BaHeHmeli XapaKTEpHOTI-
Ko, C6AYT OTMCTIITL, IO CKOPOCTL PACHPOCTPANCHILA DO ABLIETCH KoCIO
u panmofi

- (.1)
T
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6. Tlpeaeauustii yroa muyrpemero oTpazenis

Amvaa 24 Crnpr ormzonstic a7
Boxa 19° Crexzo pasmwsi copron 80-12°
Tamepus 1 Bpup ommronsit 7

7. Ocnonmse nmera muTNOTo cexTPA

Hnuna aonnm Hnuna aonns

Hoem o s Hoem  oma e

Kpacuwi | 7,6-6,2 | 760-620 |ronyboh 5048 |500 - 480
opammensii|6,2-5,9 | 620590 | cmmmit 8- 15 |480 - 150
enTHit 5,956  [590-560 | Gmorcrommii |4.5 - 3,8 | 450 - 880
aeacustit 5.6-50 |560-500
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Yt S ————
BOTHE); B MPOTABON CTYNAC ANCTOPCHS RATMBACTCR AHONGTOHOL.

Omwpurmire e AnCrepomT OB IO oGRACITS oGpasoBae pazyrE. Bote-
g ———————
B ATMOCCpe, MAGTIORAETCR AICTEPCIONITOE ABTENIE COTIETIOTO CBETA, T.0. PATYTa.

2. Hurepdepemmueit cnera nasweaemes aoxenue nasowenus dyx umu Gonee
Kozepenmuwx caemoanx onn, @ pesyavmame Komopozo naGaodaemen yeunente
unu ocaabaenue pesynvmupyIOWLY coemoswx KoneGanuii @ pasawuNE mowKDx
npocmpancmea, m.e. Gosnuraem unmepgpepenyuonnas xapmuna.

“HeoGxodusix yeoates 01a naGaodenua unmepibepenyu caema szemes wose-

Towac 0ur
(1773-1829) — anvamiiciuit
uank, omun 3 comarexeit
Boaonolf onTmii.

PeHMHOCb CaeMOANE 0AH, T.e. BOTHLL OTNL HMTH
ORRAKOBYIO YACTOTY (ATMEY) W HOCTOANRYIO BO BpeMCIIL
pasnocts, da3. B npupode nem dayx odunaxoswx koze-
penmubix uemounuros caemal

B 1802 roxy anrawitcxii yuesii Tosac I0ur nocra-
BT OMMT, B KOTOPOM HABTOAT HATEP(CPEHIINO CRETa.
Crer 3 yaxoft memn S, Nagat wa SKPAI ¢ ABYMA G1HIKO
pacnozocemusen mesmui S, 1 S, (puc. 5.2.2). poxoxs
“epea ka#AYI0 1a e, CRETOROH YMOX pacHIHpAICS,
M Ha 6e10M DKPANC CHOTOBME MWK, NPOIEANIHE epEd
e S, 1 S, nepexpumacs. B o6aacT nepexpuTis
cBeTomsx myUKoR HAGMOARAACH WATEpepeNIUONHAR
KpTHNA B BHAC YEPEAVIOUUIKCS CRETALX I TEMHIX O~
H0C, MAKCHMYMOR I NUHIDYNOB (AHATOTHHO KaX 1 A1
Mexamweexx o).

Puc. 5.2.2. Miutepihepesiais Boiis cootoBeEx IyKOB, TPOXOAIIES Heped VI e

3. flnemue NUTEPQEPEHINI B TONKIX MICHKAX UACTO HAGTIONACTCA B CCTECTREH-
HEIX YCIOBISIX: PAAYIKHAS OKPACIKA NBLTbHELX NYSMPe, He(JTAbIX ILIHOK, MACTAHALX
IATeH HA MOBEPXHOCTH BOXA, KPLLTLCR HACCKOMEIX, ICPAANYTP PAKORNH, ¢HIpas CRETA
B ILIGHKAX FOAOTPAINCCKIIX OTHKETOK TOPTOBEX (DM 1 T.A. (puc. 5.2.9).
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s somus &

Puc. 3.1.3. Tpuutun pacrpoctpaueius nonepetoll pousi

1
Tax Kax nepuox % n wactora v onasaus cooTomement T =, 70 micess
v=hv. 3.2)

3. Ecau pacenotpers 5oHosoii mpoiece HoApoGiee, TO ACHO, 4TO KOAEGTOTCS
He TOLKO SACTHIIS!, PACTIONOKEHIEIE BAOS OCH X, & KOTEOACTCs COBOKYIHOCTS MACTHI,
PACHOTOKEHALIX B HEKOTOPOM O6LE3NE, 7.0 BOAHA, PACHPOCTPAHAACE 0T HCTOUHMIKA
KoneGamIii, OXBATHIBAET BCE HOBHIE I HOBHE 00IACTH NPOCTPANCTSA.

BoiuonLiM ()ONTOM HAIHGTEMER 260 MEMPUNECKOE MeCmO MONeK, B0 KOmOPUX
Boxodam konebanus x momenmy apemenu t.

‘BoiTionoii MOBEPXHOCTLIO 1AIHGAEMCA 2€0NEMPUTLECKOE MECTIO MONeK, Konel-
owuxen a odunaroaoti pae.

‘BOTHOBLIX NOBEPXHOCTEfi MOHO NPORECTH GECHICICIHNOR MHOKECTRO, & BOAHORO
pouT 5 e MoMenT Bpesers ~ onu. Bomuopoii PPONT Taloie ABATETCH BOTHOBOI
nomepxiocTRI0. BOTHOBE HOBEPXHOCTIE MOTYT GHITS MoBOji (OPMXL, @ B MpoCTeIeN
Cayume omn TPEACTARAMIOT cOBON COBOKYIHOCTE MIOCKOCTEl, MAPALIGTLHLX APYT
APYTY, HTH COBOKYIHOCTS KOHUERTPIecicnx cibep. COOTACTCTRENIO, BONA HASHBACTCS
naocxotl wui eepusecroil.

.
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ANATOTOBLIil CHIEAT - CHFEAT ZGNEBIX, Y KOTOPOTO KAXCIbii NI IPCACTABLAIO-
X HADANETPOR ORICMBAETCE GYNKICH BPENCHIL if HCTDCPHIBHLIN NEOWCCTRON

Taausammteeriii SaeMERT ~ XuMICCKIi HCTONIIE DEKTPINIECKOTD TOKA, 0CHO-
DaLi 1A BIMNORCHCTBII ABYX NCTALIOB WA HX OKCHAOD b SACKTPOANTE, TPHDO-
JUIEN: K BOSMKHOBCHINO B SAMKHYTO/ LeTH DTEKTPIHECKOro TOKa.

Jexpermuti enrua (o7 xar. discretus ~ «npepuBHCTIS , «padgeACHIAIi») ~ cur-
A, KOTOpLit ABARETC MPEPLBHCTEIN (B OTTITILC OT AHATOTOROTO) H KOTOPLT: HaMC-
HseTCA BO BpeMEH 1 NPHHIMACT TOB0C SHATCHIE HO CIHCK BOIMORILX INATCHIE,

JlMCmepens cROTA ~ GABHCHMOCTS MOKAGATEAR MPEIOMACKISA OF UTHHA OTHE
npoxogsmero coera.

Jinipparponnas pemersa - onTiriccroii IpuGOp, npeACTaRATIOW i cooit nEPHOT-
HeCKYIO CTPYKTYPY 3 GOTLINORO YHCTA PEryATPHO PACHOTOKCHILX HETPOIPANILIT
oeMEITOR WA PaJACTEHILIX HPONEHYTHOD.

JlppaKmun creTa - SBTGHIC OFMGRNIS NYNAMH CHOTA KOTYPA HCNPOPAMILIX
e, B PEIYALTATE HETO CBOTODHIE AV NPONHIKAIOT B OGACTS TCOMCTPICCIOF Tem.

Jlwxponan — wpieute, COCTOAIMEE B PAITIHOM NOTAOWCHIII DEMECTIOM CBOTA
B sapHCHMOCTH OT ero HoARpHIAIIL.

Hurrepibeposterp - onTiriccicuit TPHGOP, T0IBOTAIONII ONPCACITS HEINATITEE
Hbie HIMHEHHS HOKAIATEAS IPEIOMACHIS HPOIPATHELX Tei (FRI0R, AUAKI 1 THCPAMX
‘Ten) » JabHCHMOCTI 0 AQBICHIR, TeNTEPATYPH, HpHMEC 1 T.4.

Hurepepenmun cnera - ABACKHE HOTOKEHNS ABYX W G07CC KOTGPCHTHIX
CHeTOBMIX ROME, B PeayTLTATE KOTOPOTO HAGTOZASTCR YCRIEHMHE W ocTAGICHie
PeIYALTHDYIOIIX CHOTOBLIX KOCBAMU B PASTINMIX TOWKAX NPOCTPANCTEA, T.c.
BoamuKaer muTepdepeRmuONTaR KapTIHa.

Huppassys — oz, actora xoroprx Mensme 16 T,

KorepenTibie B0 ~ 0TI, ¥ KOTODHX PAJHOCTS X (a3 OCTACTCS HOCTORMHON
20 npeeint. KOrepeRTHbAH MOTYT GAITS WD BOTHHL, MMCIOMIE OTMHAKORYIO TACTOTY.

KoaeGareasuutii KoNTYp ~ NpocTei{lmas CHCTENa, B KOTOpOfi MOFYT NPOHCXOHTE
enofomuste anexrpomarmTuse xoreSamus. KonTyp cocrons my xomgercaropa i xa-
‘rymnon, npicoeAmmeNOfi K ero OBKAATKAM.

Komua Hutorona  umzep(bepentomas Kapritiia b BHAC KOWICHTPHTECKI Ko-
e, BovmEKaIMAs B MPOCTORKE BOIAYXD MEAAY MACCKO CTEKIMINO MAACTINO
B Y s s —

Komuia co meTianin ~ yCTPOCTEO, KOTOPHIM CHINNAIOT € DPAMAIONUIXCS: HacTeli
HBAYKHOMIL TOK WA HOAGIOT TOK MITAML ACKTPOMAFHHTAM,

L L ——p e
K wiCAY BTKOD B0 BTOpMHOH. B GABCHMOCTH OT TOFO, KAKOE JHANEHHC HPHIMACT
Koouument TpanchopuamL, pastrIA0T HoBMmaNH (k < 1) 1t noRMKAIOWILT
(k > 1) Tpacdopaatop.
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Hanenue unmeppepeny LU & MONKUX NACKKAX ~ HTO PeAYALTAT HHTCPePONIIH
cpera, oTpacentoro o mepeAueii i sajueil rpaMIL WIRKH.

SN Puc. 5.2.4. Wrepgepesipus Auyx
Puc. 5.2.3. TIpupoauiie mirepdepentuomse B0, orpaskeHx ot Bepxieil
apru T ——

'PasTNILe IHETA TOMKIX ILIEHOK ~ 970 TAIJKe Pesy b Tar HiTepdepeIiI ABYX BOTH,
oTpanaomrxes o mwkHeil u Bepxueii mosepxHocTeil wiem (puc. 5.2.4). Yeurenue
CRETA IPONIOIZET B TOM CIYIAC, O TEIOMACHHAS BOAHA 2 OTCTANET OT OTPAKCHHO 1
Ha weTHoe N0 AnuE BOM. B pesynTaTe MPOMCXORT MuTEpdEPENI ABYX CIO-

TlockoabKy TONIMNA MICHKI HETPEPLENO MEHACTCH, T0 HIMCHATC M BUA -
T T———

B peayasTaTe IPOBCACHNAIX PACICTOR B51a HOYUeHA GOPMYIA LA OUPEACICHIS
PASHOCTH X0Aa BOTH B TOMKIX IICHKAX:

 xas npoxoasmero creta

A= 2dn.cosp = ki (ycaosue maxcunyma); 5.3)
A=2dncosp = (2 + 1 )% (yerooue munumyma); 5.4)
« ans oTpamentoro cuera
A= 2dncosp = ki (yenosue mununymna); 5.5)
A= Zdncosp = (2k + 1 )% (yenosue marcumyma); (5.6)

Tae A - paomocTs xofa b d - TOTNA WA 1 - NOKAJATENS HpETOMTEHIT
semecTa maem; ) - yros HpesoTemS; - HOPAAOK MAKCHMYNA W NHHINYMA;
A~ A vonms.

Paartisie mBeTa TOMLY MACHOR SaBHCAT o 1) ToMMIA wIeHN; 2) BemeeTEa,
compuicacaiomerocs ¢ mrentoft; 8) yra magemust; 4) AT caeronoit Romus. Ecxi
ILTemKA WNECT HCOAMNAKODYIO TOTIIHY, TO TP OCBEMEMmIN co GETHN CBETOM I
smamores paamrmsie nera. Ta, P MICHKA TONBIC, YCHIUBAIOTCS AVHH © MAT0f
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Honoanumensuwii xamepuax
Onpeseennuii HuTepec RMILBACT MEXANHIM BOANM, BoIHMKAiomed Ha
nomepxiocTi BoA. BepTHKATLEO HANPABINHEIC CILTH COIARIOT BOTHML C He-
Gosuumoii awmaTy0ii. KOTa HOTOK BOSAYXa NPOXOAT Hajl STHMA BOTHAMH, OX CETKa
OTKIORACTCS BREPX HAA TEBNEM RONHL, A GATEN BRI — B0 RnaxMLL. Ecan 651 T0TOK
GBI WEATLHO POBHBIN, TO SHEPIS BETPA He HePEAABATACH G5l BOAHAM i ANILTHTYAR
1x ocrananacs 6i1 npesedi. Ho KODia TOTOK e HACATCH, BOGHUKAIOIAS B0 BUAKIHE
HUPIYAANIA BOIAYXA CHEIALT 06ACTE MAKCHMATLHOTO AGRACHIS B CTOPOIY BOGAYIL-
Horo motoxa. Tl0aToMY HIMEHCHNS ARRICHAS Yie He CORNSAAIOT MO (ha3e ¢ BOTHAMI
Ha BOAe, HACTS DHEPIMII BOSAYUINOTO HOTOKA NEPEAACTCH BOTHAM, I X ANIUIHTYZA
noapactaer. Taxis 06pagoM, Ha IORCPXHOCTH BOAM BOIMHKAIOT GOTBITIE BOTHLL.

@

Kakoli npotece nasLBaCTes BOMHOH? Kakast DOIMA HAILBACTEH MOXAIICCKON? Ka-
KB OCHOBILC 0BuMe CBONCTBA HCex THIOB BOK?
R —
@ 3. Tlosemy B Fasax 1 HUAKOCTAX e MOTYT CYIICCTROBATS HONEPOWHLIC BOTIL?

4. Kakas 011 uAskinactes rapMoitiecicoil?

5. Kai MOKIHO ONPORCIITS ATHHY BOTHLI TPAMSCCKI 1 AATITIOCKN? Uewy pasa
exopocrs, pacupocrpasemis Bon?

6. Y10 HaguBacTeR BOIHOBL GPONTON? UTO HAILBACTES BOTHOBOH TOBEPXHOCTLIO?

[ @] 22ns1me (oxenepuvenmansioe wccneaosaime)

TlonaGmogaitze 3a woxOH, BoNKAIOEH B WHYDE IPH JAKPEILICHI OTHOTO K3 010
KOMIOB 1 JBIKCHIN CHOGORHOTO KOMIA XTHCTOBLI ABIDKCHISNIL 10 BEPTHAILHON
oCKoeTI, OmueTe, Y70 JaNETII. UT0 AWIHCTCA HCFOTHMKON BOIMYUCHMA YIPYTOl
€iwnia? K IpOMCXONIT Tiepotasa duepriek bonmoli? CPABHINTe © BOIHANM, BOIHMKAIO-
UMM 1A HOREPXHOCTIE BOK TPt GPOCAIII B Hee IpeANET:

TPHMEPHI PEIIEHHSA 3AAY

Bazaua 1. Cropoers anyia B Boze pasua 1450 i/c. Ha kakos Mummanson pac-
CTOAMII HAXORATCS TOWIH, COBEPUIAIOUE KOTEGANI B POTHBOMONOKHLX dasax,
ecan uactora Koaebanuit panna 725 'n?
Pemenme:
Haiigew guuny som:
v 1450

v ras = 200

Tousi HAXOZATCS B HPOTHBOPATE, CCIH PACCTOSIMME MEHAY
UM PABHO NOTOBNHE ATHHLL BOTHEL

Orser: L
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LV NPOTPAMMbI B [/IABE:

ucenedosame npumyun paBomei 2eHepamopa nepemesHo20 MOKA, UCNOAb3YS Mo~
dens zenepamopa;

xapaxmepu3osame nepemeneili moK, ucnonb3ys makue Gusudeckue senusuHs,
KaK nepuod, uacmoma, maxcumansHoe u bexmusHoe/deiicmeyiousee IHavenus
HanpAXeHus, MOKG, 37eKMPOJSUNYIas CUna;

npedcmasname cukycoudansHsiii nepemenHsii MoK unu HanpAXeHue & eude 2ap-
MOHUECKUX BYHKUUT;

onuceisam cdeuz bas monKo npu akmusHoll HazpysKe (pesucmop) e yenu nepe-
MeHHo20 moKa;

onuceisam cdeuz Gas mpu peaxmusnol HazpysKe (kamyuwika, Kowdewcamop)
& uenu nepewmeno20 moka;

paccuumelsami nocredosamensHylo SMeKMPUYECKYHO Uent nepemenH020 moKa,
codepxauyro R, L, C;

0BuscHame Qusuveckull CMbICH NONAMUIT «GKMUBHAS» U «peaKMUGHAS MO
Hocmu nepemento20 mokas;

onpedensme Ko>Puuuem MOusHOCTU nymew nocmpoenus eexmopHoii dua-
2pamme;

06bACHAMb YC06UE PE3OHAHC U Ha3LIBAMS Chepbl €20 NpUMEHEHUS;
paccuumeisame pesowanchylo wacmomy;

aHanusuposame mpunyun paGomsi mparcopmamopa Ha ocHose ypaswenus
mowkocmu;

06LACHAME SKOHOMUYECKE MPEUMYUECIET NEPEMENHO20 MOKA 8bICOKO20 HaNps-
KeHus npu nodaue nexmpuUecKoil Hepeu;

SKenepuMeHmabO onpedensme YUCO GUMKOS & OGMOMKAX MPAHCGOPMAmMopa;

OyeHusams npeumyuiecmea U HeBocmamKu  UCMOUHUKOS  3neKmpO3Hep2uU
& Kasaxcmarie.
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MUHUMYM UaHUCCKHX TEPMUHOB B FAABE HA TPEX AZLIKAX

kazaxckmuit

pyccknin

anranicnin

renepatop

renepatop

generator

aliHLIMans! SnEKTp Tore!

nepementbIi
nexTpuueckwii Tok

alternating electric current

aKmeti kegepri

aKTuBHOE conpoTuenenie

ohmic resistance

= emkoctHoe . =
CuiiibIMABILIK Keeprici capacitive resistance
conporuanenue
nesai kyat MrHoBeHHas MouocTs | instantaneous power
axtveti Kkyar aKTHBHas MowHOCT active power

pearari Kyar

PeakTuaHas MoIWHOCTE

reactive power

3neKTp CranumsCe

Toneik kyar NoAKas MowHoCTE total power
anexrpuseckuii .
nekTp pesoHance! electric resonance
peaomanc
canansinbik AoBporHocTe
panchopmarop pacgopmatop transformer
nextp electrical power
anekTposHepreriKa L
sneprerukacs! engineering
xoiny rennosas
Yy thermal power plant
3nexTp cramuace! anexrpocranuus
o 2
ruaposnextpocrauyma | hydroelectric power plant

arom
37eKTp CTanumACE!

aTOMHan JneKTpOCTaHLAA

nuclear power plant

B 3moil 2nase paccmampusaromes credyroujue Gususeckue mepmun, 06ssament-
Hble Q719 yCB0CHUR CONACHO YueGHbIM UETAM: «2eHEpamop», <nepemenHeili snexmpu-
Weckull MOK», «GKMUBHOE CONOMUG/IEHUE, «eMKOCTIHOE COMPOMU/IEHtE, «M2HO-
EHHAS MOUIHOCM», «GKMUGHAA MOWHOCMIbY, PEAKMUBHAA MOUJHOCTIbY, <NOAHAA
MOWHOCMb»,  «3neKMpUYECKUii PeSOHGHC», «OBPOMHOCME»,  «mpaHCHopMamop,
«IeKMPOIHEp2EMUKGY, «MeNN0GAs IeKMPOCMAHYUAY,  «2UdPO>AEKMPOCTANU,
«amowHas nexmpocmanyus».
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1. Teneparopawm nepemenmoro Toxa naswoaom yempoiicmoa, npeoSpasyroue
Imepeuro mozo unu unozo suda o IneKMPUNCCKYID MEPzUI.

B HCTOpIM PASBHTIST MCTOTHIKOD DACKTPINIECKONO TOKA PAMINNAIOT CACAVIOMIE
wx o,

Tanvoanuseckuii snemenm ~ XWMISCCKMH HCTOYRNE DACKTPHIECKORO TOKa,
ocrobammuii Ha BIAMNOACHCTINI ABYX NCTALIOD MM HX OKCHAOD B ICKTPOTMTE,
NPHBOAFIIEN 1€ BOSHMKHOBCHHIO B SAMKHYTOI Lems JeKTpIFecicoro 10ka (puc. 2.1.1, a).

Dnexmpocmamusecxas mawuna (puc. 2.1.1, 6) npeobpasyer mexammucciyo
9HEpIIO, MENOMLIY S ABACHIE DIEKTPOCTATINECK O MIAYKIUIIL, K JTOM HA MOTIOCAX
AL (TefRERCKINX GANKAX) MAKATTMBAIOTCS IMCKTPHICCKNE JAPAAN, PAIMOCTH
nOTEmNEATOD N PAIPAMMKAX AOCTHTACT MECKOTBIMX COTEH THCS BOTLT.

Coaneunas Gamapes (puc. 2.1.1, 6) - obsemumene doTodnexTpICCKIX NPEOBPaT0-
Batencit (OT0SMCMENTOD) ~ MOAYTPOBORNMKOBLLX YCTPOACTS, MPNO NPeOGPAYIOMIX
comnewnyo MEPrIO B HTEKTPOMATMNTHYIO, KOTOPAT B CBON OIEPEAL TPANCHOPMI-
PYeTes B HoCTORHIL DACKTPIYCCKIL TOK, B OTTIUIE OF COTHENHLIX KOTIEKTOPOD,
npoMaBOATIIX Rarpen MaTepmATa-TEmTOMOCHTERS.

TepmoSamapes npeobpasyet TenonyI0 SHEprIIO B dnENTPIICCKYID (puc. 2.1.1, 2).
B TepMOGATAPEAX HCTOTHIYETCS HECKOTHKO TEPMOTAp, MOAKTIONCHNA MOCTCAODA-
Tembmo mn napannenbo.

OB1aCTs MpHAENENIS HCTOSNIIKOB DTEKTPCEKOT TOKA PAXITHA 1 ONPEACITCTCS
wx xaparTepneTiKa. Tar, HATPHNCP, J1CKTPOCTATISECK e MALIHAEL COIRAIOT BHCO-
KYI0 PAJNOCTS MOTCHIMATOR, HO ONH e CTOCOBMA COYAATS B NETIH CKOTDKo-MIOYb Jria-
my10 cry Tora. TaTLBAIECK e e DTIENCRTH, HAODOPOT, MOFYT AQTS GO0 TOK,
Ho mpozoKHTE LOCTS WX paboTst HemenMKa.

) xozeas, &) comies-
rpocrau- Garapes
necxoli

Puc. 2.1.1. Bigit HETOUIKOB DICKTPHICCKOTO oK.

2. B conpeeiioff SHepreTiKe NPUMEHSIOT NUAYKINONILE TEHePATOPH TePeMEH-
HOTO TOKA, B KOTOPbIX HCHOLIYETCS ABMEHNE DACKTPOMATHHTHON HHAYKIA. Tane
FeHEPATOPH MO3BOIMOT NOTYUATS GOLIIME TOKH NP AOCTATONHO BHICOKOM HATDA-
sxemun. TIpocTefiimas MOZEE TeHEPATOPA TIEPEMEHNOTO TOKA — PAAKA, GPALIGIOULAACH
6 00HOPOGHON HAZHUMHOM nOAE BOKDYT CROGI OCH, TAC HHAYRUPYOTCS SICKTpIICCIiLi
ok (puc. 2.1.2).
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raTop (MATMNT WIH DAeKTpOMATHIT)

L

m)
porp

Puc. 2.1.2. Moz HOToHIKA HHAYILHONHOTO TOKa

‘B HACTOSI{eE BPENSI HMEETCH MHOTO PASHNHLLX THIOB HITAY KIHONHLX HCTOUHMKOD
oxa. Ho BCe ORI COCTOAT 153 OfHNX I TeX Je OCHOBHBIX HaCTeil, TAKIX Kak:
1) emamop - nenozmmiiOE YeTpoficTRO, COIANOMES MATHNTHOE HOTC. BTO MOMET
GbiT, TGO MOCTOMMIALE MATHIT, THGO DNEKTPOMATHIT;
2) pomop - obworxa, 5 xoTopoii mxynupyeres IJIC;
) Koabya co wemKaNU - HONOABMIAHOR YOTPOHCTEO, € HOMOIEIO KOTOPOTO CHIMAIOT
© BpAmaI0OnyIXC waCTell HIAYKIONNEE TOK WK HOKAIOT TOK NTANI HTEKTPO-
3. DrexTpoMeXaNIIECKNii HCTOUHNK NEPRMEHIOrO TOKa PABOTACT [0 NPUNIMIY
HOZYUeRI MEAYKIHOREORO TOKA B II0CKOM KOUTYDE IPH €10 BPAICHIII B MAFHHTHON
none. Hemoamiuias 4acts reneparopa, aHATOTHIAN MAFHHTY, HASHBACTCH CMAMO-
pox, a spamatomascs, T.e. pawica, ~ pomopox (puc. 2.1.2 u 2.1.3).
‘B MOIJHSIX NPOMBILIEHLLX renepaTopax (puc. 2.1.3) BMECTo nOCTOSHIHOTO MarmiTa
HOHOTBYeTCS DACKTPOMATHAT. BASOP MEAY CEPACHHHIKAMI CTATOPA If POTOPA ACIAIOT
KAIK MOJKHO MEHDIIHN /LIS YBEIeNIIs HOTOKA BeKTOPa MAFHRTHOH HiAyKiii B.

potop

Craropuas
oBonica

woabua
Puc. 2.1.3. Tiposuunenustit reRepaTop Nepexeiioro Toka

Cmamop TpPOMIITERNOTO TeNCPATOPA NPEACTARAACT OGO CTATHIYIO cmanuNy
A HUECKOI (JOPMEL (CTIAHUNA ~ 9TO OCHOBNAS HECYIIA YACTS NAUINHEL, Ha KO-
TOpoil MORTHpYIOTCS pagUNIke PaSouNe VAT, MexammaMit  np.). Bo BRyTpemeit
©ro MACTH MPOPEARIOTCS MATHL, B KOTOPHE VKIAAKBACTCS TOACTE MEAHSHi NPOROA.
Menio 5 HuX # MHAYQUPYETCS IepeMeHHHil oTeKTpHIECKHii TOK NPH HIMEHeHIIE
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NpONMLIBAIOMIEr0 WX MAFHNTHOTO mOToKa. MArHITHOE NOTE COSARCTCH POMOPOM.
On mpescTaRIACT COGO SIEKTPOMATHIT: HA CTAALHON CEPACTHILK CTOKHO (OPML
HazeTa 06MOTKA, 10 KOTOPOIl TPOTEKACT NoCTOAMIL d1eKTPUNeCKI: TOK. CiLia ToKA
B O6MOTKAX DIEKTPOMATHNTA, COSARIOIIErO MATHUTHOS HOTE, GHAUNTETLHO MEHBIIC
CH TOKA, OTAABAENOXO reHEpaTOpOM B0 BuemmIO Hems. Tlo3ToNy renepupyenii
Tk YAOBHCE CHUMATE ¢ HONOZRMKHELX OGMOTOI; & ‘epea CKOTMSINHE KOHTAKTH —
‘HOABOANTS CpARRITELHO C1ABKL TOK K BPAmAIOMENYCs dxeKTpoMArHNTY. TOK K 9T0f
0GMOTI HOTBOAITCS: Hepes WM 1 KOABA OT TOCTOPONIEr HCTORNHIA HOCTORMHOTO.
Toxa, nassBacoro a0a6ydumenen.

Ha puc. 2.1.3 TpeACTARICNA NOHAR CXeMA TeHEPATOPA mepeMemHoro Toxa. LIpn
‘spameniu potopa Kakofi-1o BHEMIHEH MEXARICCKOf CHION COIIARALMOR UM MAT-
snTioe nome Tosie pamacres. IIpi 9ToM MATITHLI NOTOK, NPORHILBAIONILE BUTKI
OBMOTICH CTATODA, MEPUOAITICCKI MEHACTCS, B POAyILTATE Hero B HIX MEAYRHPYeTCH
‘nepestei ToK.

@ I

KAKOB. POITh HCTOWHHICOD DICKTPIIECKORO TOKA B XHINCIOATEILHOCTH YenoneKa?

Pl el it e s eins g9
anexrpucexoro oka?

3. Mo kakix wacrell cCTOST MIAYKIMOMMME rencpatopu? B uew jakmouaeres ux
poms?

4. Henoms mpmummarsas puamsa seaay orsropon 2 poropou? Raxym pors eax

(€}
(€]

Henonkays WKOTMYIO MoZems TenepaTopa, HecneayiiTe MpUMINT PaGOTH TemepaTOpa
nepememioro Toka.

Toscuue, mowesy TYpGOreHEPATOpL, BHPACATHBAIOILIC TOK CTAHAGPTHOM WacTo-
it (50 T), WM@i0%, KAk BPABILIO, OJY TAPY TOTIOCOR, & THAPOICHCPATOPSE — BO NHOTO

pas Gomuue.

(LI DTCKTPUNECKIMN TOKOM NHAIGQEMCR MOK, NEPUOIUECKY UaME-
nAtowuic co pemenen no GenuwuNe u nanpaCTENUIO.
Tlporece MOAYMEHIA MEPEMEHHOTo TOKA OCHOBAN HA HPONCCCAX, B PeayrsTaTe
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Aot onms (cumie, GuoneTonse), Tax, re Tonme - ¢ Gonbmed ATHHOR DoTHL
(oparensie, xpacuste).
4. TIpocras wnTepdepemmONTAs KAPTIHNA BOANKACT TaICie B HPOCOKE 103-
AYXa MEACAY MI0CKOI TR ARHIOf LIACTANOM 1 ILIOCKO-BAIYK 0t AUHIO ¢ 60Th-
I pauycon KpHBHONL (puc. 5.2.5). BT MHTCPOEPORINONNAR KapTIHHA HMMECT
Dug commenTpweciary Konen, nasmacewr Koavyamu Howmona. Tapannesusii
IO CDeTa NaAACT HOPMATHHO Ha ILIOCKYI0 HOBCPXHOCTS THIILL M HACTIFO OTPIKACTES.
O mepiieli 1 HiTKICi HOBPYIOCTE BOGAVIHOTD 30D MEAAY AMHION  HAACTINOF.

LY

Puc. 5.2.5. Cxema onura, tae maGHoAMOTeR KoL Hosoroma

sasopa. Paguyos k-ro GBETIORD i TEMHOR KOTew: 7, = ﬂ B )m i r, = AR

Ie R - paxiyc KpHBHANSL AMNORS; A~ ATHHA BOTHBL.

Bee paceysaeiis GLLUII NPOBEACHS! A1 0TpazKeuHoro caera. HuTepdepentunio
MOIKHO HAGMIOAATS 1 B NPOXOLALIEN CHETe, NPINEM B AAHHOM CIyHae He HAGTIO-
A80TCS NOTEH TOTOBMHE AAMN BOMHLL. CIGAOBATENLHO, ONTHECKAR PAIHOCTE

A
ORI 478 TPOXORAIIETO I OFPANCHNOTD CBOTA OTANIACTCR A L, T.6. MAKCHNYXY
HETEpQEPENIHI B OTPAKEHHOM CBETe COOTEETCTBYET MIHHMYM B NPOXOSIEM,

1 naoSopor. B wes oramne? B NPOXOARIEN cRETE SHEPRIA NORIOMACTES, B OT-
paskenioM — Goabie ouepri.

5. flnremie MUTEPQEPENININ BOAN HAXOTNT PaImo0GpAIMOe MpHMENeHIE. Pac-
CMOTDIN HIIL HEKOTOPHIe MPHAEPH! NPUMERCHN HHTePdEPEHILIL.

‘BeiIte UNTCPEDENITLH NPUMEHACTCS B ONEHE TOUHLIX HIMEPUTETLHAIX TPHEOPAX,
nasumacwux unmepgepoxempanu. HUTCpHEPONETPL — Oenb uyGcmaumenbHbLe
onmuveckue npufoput, nOEOARIOUUE ONpPedenAMY NEINANUMENLUDLE UINENENUR
nOKa3aMenR NperOMACHUA NPOIPAUNE men (20306, Heudkux U maepduix men)
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Banawa 2. B saroue moesga mogsemen Masrmuk Ammuoil 1 . Tpn aswxeni
10E37a MARTHIK PACKAUHBATCS: OT TOTNKOB Ha CTAKAX pebcos. TIpi Kaxoit ckopocTi
I0E3Aa MASTHIK PACKAUHBACTCH 0COGENHO CHILHO, eCTit /UIHHA PETLCOB COCTABIAET
25 7

Mawo: |Pememnme:
L=1x 9T0 NPOMCXOANT B TOM CIYHAC, KOPA UACTOTA KoM MART-
L= 25m | muxa cosnanaet ¢ wactoroii xomeSamuii barona, T.e. npw pesomace.

s Tyers v, - uactora KoneSanmit MasTHUKa, a v, - BATOHA.

1
Taxc xax v =, rae T - nepuoa xoxeSamuii, To w3 paencrsa v,
T A pox P o

WT, =T.HoT, =2z

2 ¢. Buaunt, cKOPOCTH HOEIAA AOTKEA GuTH TAKOBA,

“T06hI o NPOXOAIL paceTosHIe MewAY CTMKaMH 33 2 o. TAK Kax 970 pacCTOMHIE 10
25

yeaonio panno 25 M, To cKOpoCTE M0CIAA D 12,5 (u/c).

12,5 (u/c).

[(©)] aaan am camocTosTEnsHoro PewEHNs

Vposens A
8.1, Ompenearre gty apyKoBofi PO B BOTOPORE, BHILIEACNOF HCTOTIITKOM KoTGGaIIiC
 nacToroi 200 T, ecan crcopoers anyia 5 boAopoRe paia 1286 /c. (Omee: 6,43 .)

8.1.2. Paccronmie MewmAY VaTawit croseit 0TI, COIAABACNO KAMEDTONOM B 503
avxe, cocranaser 15 o, OnpeaemTe Gactory KoneBanuli KaxepToia. CKOPOCTS
anyia npunss pasioit 340 x/c. (Omoem: 1183 Tn)

Vposens B

3.1.3. Bommut pacnpocpansiorcs co cxopocrsio 300 /¢ mpu uacrore, pavuoii 500 I't.
Hexy pania pasHocTs (haa ABYX TOUEK, OTCTOSIILX APYT OT APYTA HA PACCTO-
s 20 cx? (Omoem: 2r/3.)

3.1.4. Hafigure pasnocrs (a3 MCAAY ABYNS TONKANH OBYKOBOH BOANM, OFCTOIINIL
APy o7 Apyra ma paccTommms 10 ca, ecau actora KoneGamuii 680 Tn. Crco-
pocrs anyxa npumsry pasuofi 340 w/c. (Omaem: 2r/5.)

3.1.5. Heroumns waaer vy, wacrora xoroporo pasua 400 T, HaGmogaes bocmpi-
sstaT anyi Kax KoseSamus ¢ wactoroit 395 Tn. C Kaxoii CKOOCTID ABITKETCS
eTowmK? OR MpHOwAACTCA HI YAGNACTCA OT HAGTOZaTEN? COPOCTE
anyia npunsTs pasiof 340 x/c. (Omaem: 4,25 /e, uezowmm: yiansetes.)

3.1.6. Pacorosmme eway rpeSmmun soan  wope % — 7 . Ilpu perpeuon Apwxemt
xarepa pamma 3a ¢ ~ 2 ¢ yaapser o xopuyc xarepa N, - 3 pada, a Ipi HOMYTHON —
N, = 1 pao. Haiizre cropocrs xazepa u pomums. (Omoe Tw/e; v - 3,5 w/c)

Ormemov

3.1.7. Hailure cuementie OT nONOMeHIS PABHOBECIS TONKH, OTCTOMIeli 0T HCTOY-
T

Huia Koneami 1A paceroIt B MoMexT npexemn 1 =

aumanTyaa

KozeBamii panna 0,1 . (Omaer
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& aaeucumocmu om daanenus, mennepamypw, npuneceii u m.d. Taxie unzephepo-
MeTpi moywIAN RadBamie HATephepeRIONNLLX pegpaxmouempos. Tpuscrenie
HHTEpEPONETOB Oienn MHOr006padHI0. KPOE MEPeSIHCICHIOTO, O pINEHTIOTCS
AN HAYUCHIA KateCTRA MATOTORICHNS ONTIIECKIIX ACTAACH, NIMEPENIA YFIOR, He-
CteAORAMIIS GHCTPONPOTEIAIOMITY HPONECCOD, TPOUCKOATIIL B BOIAVXE, OBTEKAIIEN
aerarensime annapats, u 7. lpienn mrepdeponerp, Maiixenvcon nnepnse
npORE: CpABHERIE MEKAYHAPOANOTD ITANORA MOTPA ¢ ATHROI CTANAGPTHOI CBETOROI
B0mIAL C NOMOIIbIO HITEPEPOMCTPOR HCCTEAORATOCh TAKIE PACTPOCTPANGIIIE CHOTA
B ABIKYIUICS TETAX, IO TPHAEIO K (BYIAGMCNTATLHLN HIMCHEISN HPEACTARICHILIK
o npocTpancTne  ppexent.

6. Canoe mmpPOKOE A coroMUAIIILL KeND NPIDMCHEIE MATEPHEPONIIS CRETA Ha-
XoquT  Tar naausacoii npocaem.tenroii onmuice. TPoCHCTICNC ONTHIN ~ OFNA 1Y
ReTReli ONTHIGH, JAMMAIOMASCA YMENLUICHUGN KO(UULCHMA OMPANCHUS TOREDS-
HocTeit omTICCiinX AeTancli (HANpHMCD, A). CBT, NAAAION A AMH3Y, HACTIFIID
oTpaicacTCst HAGAT; 0N OTPRKCHNOFD CRETA OGO COCTARIACT HCKOTHKO HPONCHTOR.
OBbeKkTHBL COBPEMCHNOfi ONTITMGCKOi TCXNIKI TPEACTRRIMOT oGO CHOTeME MR
(une0M 70 HecroTLKIY AecATKOR). B pEayILTATE OTPAKCHIE HA HOBEPXHOCTIE KAAKAOH
U3 TPOMCXOANT GHAWNTETDHOC OCTAGCHIE COTA: B CYMME HA OTPANCHISX MORCT
‘Teparic 20 907 CRETOROSi OHEPIIL. OCHEICRNOCTS H3OBPAKCHILI MPEAMETOR, AGRICHEI
raxoit onTirueckofi cicTeNO, GyAeT tpesBLAiO HHSKOF.

Kaxe ymembmums morepn ma opace-
nue? Jlan otoro ua momepxioCTS MHHaK
asocaT unmepepenyuontoe noxpumue
& nuge ronxoit memc (puc. 5.2.6).

- Tomuia noxpuTs noAGupacTCR TaK,

wrobus orpascenie soxkt 111 2 Guim e,

YT HA NOZOBHIY ATHEA BOTH H, WE-

epdepupys, noracuzi Apyr Apyra. Toraa

He 6y e noTeps a oTpaKeIIE K B CBOTO-

Puc. 5.2.6. Otpasemtsic 1yt OF IDANIY 5oz oueprius mpoiizer wepes mioy. Tomu-

newKN 1A ToBEpXIHOCTH AN [T T ——————

cum, paaysseeTes, 0T AL BOTHA,  ZOSHTLCS HOTHORO FAIIGHIIS OTPAAKEHIELX B0
50 BCe BUANMON XUATAZONE He mOTYACTCS.

TlpoBexeiiziie PACTETE MOKA3AM, TO NOAHO TAUICHIe CHOTA NPOHCXORMT HPI
yenosum: n_,, = Ja__.

TlowprTiie 06HMIG HOAGHPACTCS Tax:, WTOBH HPH OTPANCHII FACHIACE CPEANSS,
EATO-0ACHAR ACTE BAMMOTO CHCKTPA (3 KOTOPOI MCHKIT MAKCHMYM HETCHCHD.
soeTu comenioro manysiemns). TIoATONY B OTPAKCHIAX AYIAX ZOMHIEDYIOT KpaitiIe
HaCTH CHEKTPA — KPACHAS  (HOTETOBAN; KX CMECHIO, HATIDHACP, ABIACTCS XOPOIO
waBccTILL Bax cupeRERLE OTEACCK 06LEKTHEA OTOATTApATa.

O] ———

1. Kaxoe anzenne usaumaeres ucnepeneli? Kai oftaenums useta rex?
2. BuBMCHT 1 CKOPOCTS CBOTA B BAKYYMO OT LIHILL BOTHL, HACTOTH, MTEHCHHOCTH
cnora, cxopoerk ueTowIKA 1Tk HAGTOKNTEAR?
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. K BepXiemy KOHIY IIHNAPINIECKON0 COCYAR, B KOTOPLii NOCTONeNHO HATHBAIOT
oAy, noAecen anyuamii KavepTow. BYK, H3AABAMSIL KAMCPTONOM, JANMETHO
CHIUBAETCH, KOTAQ PACCTOMHIS O HOBEPXHOCTIE AIKOCTIE A0 BEPXHEro Kpast
cocyaa aocTuraioT snasenii h, = 25 e, h, = T5 cx. Onpesesre wacTory Koe-
6annii kaepToa. CopocTs aRyKa NpURATS panioit 340 x/c. (Omaem: 340 I')

. Uactota xoneSaumii KpLTLeR GepKyTa B moAeTe panua B cpegen 2 It. CKoL-
KO BIMAXOR KPLUTLCR CAeZAET GRPKYT, NPoIETeR myTh 500 3 €O CKOPOCTEIO
10 /c? (Omaem: 100 sawaxos.)

1. Hailden ypasuenue, onucwaarouee xoneGamensiusii npoyece & mo6oit Touxe
POCTPANCTEA TPH PACTPOCTPAMEHIE TAPMORIECKof RO JLIR 9TOF0 PACCHOTPIN
PAPMOMITECKYIO BOIY, GErYIIYIO IO ATHIHOMY TOUKOMY PESHHOBOMY IIEYPY.

T 5
=

Puc. 3.2.1. Tapwonisecias boua, Geryias 1o ATHIHONY WHIYPY

Oct, Ox nanpanme poms muypa (puc. 3.2.1), HAYATO OTCUETA CRRKN C AeRMM
KomnoN muypa. Chemenme KoACBTOMEics TOUKI 0T HOTOMCUHS PABHODECHS 060-
amaing wepea 5. Tora K0AC6ARNS HATATLHO TOUKH WIYpA GYAYT NPCACTARIONE
» bue mepuoeCKofi dym cumyca (w1 Kocmyca):

5, sinot, 3.3

o6 5, - awmannyaa xoneGamuii. Havamsman pasa pasia nymo (g, = 0).
it cuiTaTs, S50 K0ACGARIS BAOT YDA PACTPOCTPAAIOTCS CO CKOPOCTEO U,
0 B 7oKy € KoOpANNATOI x, o MPHAV wepes mpests ¢, (puc. 8.2.1):

. (3.4)
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@ 9. Ilpu OCBemIeHIH NJIHKH MOHOXDOMATHYECKHM CBOTOM B OXHHX MECTAX BIJHLI CBOT-

‘Hasepruze cxemanseeiili X01 1y4a GE10T0 CHETA H0DEd TOICTYIO CTOKIREYIO IAOCKO-
HAPALIENLYIO IAGCTHHEY: OFLACHITE 0COBOHIOCTI IPOXOAACHILS 4.

NPHMEP PEIIEHHSA 3ATAUH

Bazaua, Jlea xorepentusix Herowunia S, u S, (puc. 5.2.7) Homyciaor caet ¢ ATHHOR
nomst A = 500 u. Ha xaxos paccrosmm x or Touxi O K OKpaie paclosaraeTcs
‘epBL MAKCHMYM OCBENIeHOCTH, eCTH paceTosie MexAy nerounmkas d = 0,5 o,

a paccrosme or kaztoro eToTIKa 20 aKpANA L~ 2 7 S 4 s
Hano c1 Pemenme
40,5 510w
L-2x
2= 500 mm 5107 M =
he1
7

Tlyroe 2yt r, u r, ompexemnst ¢ Moo Teopess:
iparopa xar rumorernysw 5 npnvoyroTLILX TpeyTOTL-
mmax S,MC n S,MC:

Puc. 5.27

. ay

s ay
r-r +[z+§] - @

Buswuran nowrento w3 (2) (1), noaysust 13 - rf = 2xd, wan (r, + r)(r, - r,) = 2xd.
Hurepdepenuonuan kapriua Gyger werxoii, ccan paccrome S,5, = d Mesay
HeTowNKaM HeBenNIO MO CPABNERIIO ¢ paccTonIeM X A0 oKpana MC = L, T.c.

2xd xd ArL
xoraa d< L. B otox cayune r, + r, ~ 2L H T, = I, = ok wau Ar =", oiyaa x = 20F,
i yne r, + 7, A T 0TV =

Corzacko yenosuio MaxcuMyMa ocsemensocTs npi muTepdepent Ar = k.
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Jlaunan Touxa NP 9TOM TOKE HAUINNACT CORCPIIATE KOTEOAMILA, HO 110 CPABHEHIIO
© nananLROi TouKoit ¢ sanasAnBARMeN Bpevert i f,. Eeau npeneCpeus saryxanuen
BONM 10 Mepe ee PACHPOCTPANENILL, TO TONKA ¢ KOOPAHATOI X, TAKKE HATHET CO-
BepuaTs Ko7EGANIS ¢ AMIANTYAOH 5, HO ¢ APYOil dasofi:

L snfo(t-1)]= s, sin [m(x f%ﬂ @5

@opuyna (3.5) masumactes ypaonenuen Gezyupei G0, KOTOpA PacHpoCTPA-
nserest paoms ocn Ox. Ecan e manammas dasa Komebammit ¢, e pavna mymo, To
ypavnense (3.5) sammmercs » muze

s sin[m(tfz—’]+%:|. (3.6)

2. Apryment cunyca nagspaor ¢asoil Goans. Pasa BoTHH panua:

m[if%‘]&wn. @7

Tipu saxeue sin na cos wasansas (paga sennerca na X . Vpauerte (3.6) oo
p
HpeoSpaSOBATA, GaNeHHD © Ha 25V HOTONLSYR BMPAeHHe At oKOpoOTH (3.2)

) [z[lfjw} . !;,.[2»(; %]w.,} @8

Mo o70r0 ypasemus muano, uto dymsms (3.8) obnaxact dsounoi nepuodu-
ROCMbI0: 10 GpeeHY TPM (BKCHpOBANTON T W 6 RPOCMpAKCMGe TP (HKCHPOBAMHON
sonterTe ppenemn. Dro oamauact, wro mpw oavene ¢ wa ¢ + T'n x wa x + . cvemenne
1o ypasmemmo (3.8) ocractes ommy 1 Tew e,

Tapaonuuecras soana, omauaniuases ds0inoi nepuodunioemsio u no ope-
Menu, u 6 npocmpancmoe, naswoaemes Gerymeit Boamo.

B Gerymeit noame Bee TOMKI COBEPUIAIOT KOTEBAMILS € OAMIN M TEN 7K€ THEPHOKOM,
Ho paamTmb asaren. PasmocTs a3 ABYX TONEK ¢ KoOPAWRATAMM X, 1 ¥, PaBma

Y

Tipw srom ecam ¥, - x, =, 70 paswocTs (as pabEa 2% W TONKH KOTEGMOTCH

B =0(x) - o(x) = 2n

3.9)

ouens, MO0 I BoT.
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€ yuerox avoro x =225,
L5 d

Tipoussenen porameaemie: x =

= 2107 (w).

Orser x=2(m).

@) [ owanw s caviosToRTERbHOTO PEWERHA |

5.2.4.

5.2.7.

5.2.8.

. Kakyio HAMMEHLIIYO TOIIY AOTIKHA HMETS 1A~

Vposens A

. Cxombxo umm noxm caerosoro manysems ¢ wacTotoi 4 - 10 I'n yxragsmaetes

s orpeatce 1,5 u? (Omaem: 2 - 10"

. Pasnocrs Xofa AByX KorepemTHbIX ydeil cocrasaser 2,5 M. Oupesexute

Ay poan BuANNORO cpera (01 700 20 400 1), KOTOpHE AARYT MATCpdeper-
unounse Maxcusyss. (Omeem: 417 usw; 500 mwe; 625 mw.)

. Amuasuas mractiia ocsemaeres GuoneTou cerow wacrors 0,75 - 10 T,

Hafigue ATHA 0T (HOTCTORORO CROTA B BAKYYNE Il ATMADC, CCTH MOKAIA-
‘e, MpeoNICHIIR A.TMATR AT OTITX AT BONH panen 2,465, (Omaem: 400
162 me.)

Vposens B

lna orepentusx ncrounmca S, 1 S, (puc. 5.2.8)
© Ao caeroRoit B0t 5 107 M NAXOATCS A pac-
crosm 30 ot ApYT 07 APYTa. DRPAN ACONOKEE HA
paccrosmmn 4 e o7 KaeAOro HCTOHIKA, UTo GyACT
HABTIOAATLCS KA SKPAIE B TONKE A, PACTOTOKCHION
nanporun ncroumuca S,?

s,

crumKa, crenamuas ws Narepuaia ¢ mOKasaTeren
npeonienis 1,54, 4ToBk mpH OcnemenIH ee TytaNt
© AnHOf ROANE T50 HM NCPIEHANKYIAPHO NOBEPX
HOCTH OHA B OTPAVKGHHOM CRETE KA3ATACH UEDHOI?
(Omeem: 0,24 wics.)

. B omurre IOHra A MYTH 0AHOTO 3 HHTCPQEPUPYIOLUIX Ayieii NOMECTILII Tiep-

HeHIYIAPHO YUy CTEKTANAYIO LIACTHHKY TonupmHO 60 MIN 1 HOKazATe-
tex npezomenis 1,55. OnpeAeTe, fa CKOTLKO HOI0C NP HTOM CMECTTCS
EHTPATLEAR CRETIAR MOOCA TPH OCHOINCHIN MOHOXPOMATHNECKIM CHETOM
© gammoii ponm 550 . (Omeem: wa 60 momoc.)

B onsire JORFa OTREPCTIL OCREIATICE MOHOXPOMATINCCKIIM CHOTOM € ATHHOR
osmst 550 mu. PaccTosmue MeAy oTBepeTHAMI cocTaBAser 1 M, paceros-
mue or orseperit A0 oxpaia ~ 3 w. HaiiguTe paccTommue 0T NEHTPATLHONO
MaxcisyMa 70 neproit caeraofi nozock. (Omaem: 1,65 we.)

Tipu nabmogennn xonen Huiotona » orpacention cunex csere (450 mu) ¢ 1o-
MOITBIO FLAOCKO-BLITYKIO MHH3L, MOTOKCHRO HA AOCKYIO ILTACTINKY, PATYC
TpeTsero crerioro komuua oxasaies papmuis 1,06 seu. Tlocxe sawens: cuero
cBeToQUALTPA 1A KpaCHMl 61 HOMEDEH PAZHYC NATOTO CHOTAORO KOTLNA,
oxaaanuiics panuuy 1,77 3. HaiUuire pagitye KpHBHANL TURGL H ATHAY
ot Kpackoro cera. (Omaem: <1 n; 0,7 Miae.)
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1. o KaKoMy YPABHCHINIO MOXHO PACCHHTATS CHEIEIHE KoNeGTOMCHes TOUKH B rap-
somirecxofi oxme, Gerymeii no grmmmoxy muypy?
'AKIHAM YDABHCHISMI NOIO NPOICTABITS GOTVIIYIO TAPMONMSCOKYID BOAHY?
. Kaxas nonia naaumeerc Geryiel 2oaoit?
| TIpu KaKIX YEAOBIIX TONKH COBOPIIAIOT CHUINAE  HPOTHBOPAIIL KoNCOMIIS
 Geryueit soue?

[ @] 22aaume (reopercckos nocnenonane)

Iloaroronkre A0K1AX B Bitze PedEDATA ILII NPECNTALIIL Ha TeNY <SeMACTRACOHHeS.
‘Packpolive cRAaL 91010 ABACHIA © THIANI DAL BOIH B IPHPOAE.

NPHMEP PENIEHHA 3AJAYUR

Bazawa. Buyxonue xomeSamun, wweomue wactory v = 500 T i asmmmTyay
s, = 0,25 w, pacnpocTpansmotes B sosAyXe. [lauma somss . = 70 cw. Haitre cxo-
POCTL b ACTPOCTPANCHIA KOAC6ANI I MAKCHMATLRYIO CKOPOCTE U MACTHI BOIAYXA.
Pemenme:

Cropocts pactpocTpasemis KoneSaunii casaana
© Aumunofi Bomib . i waCTOTOf KOMeGaMIE v covTHOIE-

v=1v.
Caeposarensiio, cxopoers v = 0,7 - 500 = 350 (/c).

IAe s ~ cMemene TOUKH, HAXOARIIEHCH HA PACCTOSHI X OT HCTOWHIKA KOTeGamI,
B MOMEHT BPEMHI f; 8, - AMILTHTYZA KOACOMIOMIIXCA TOUCK. CHOPOCTS TOUeK CPeAL,
B KOTOPOii PACHPOCTPANAETCS BOANA, MONO HaTH, HPoAUGPePeHIIPOBD BONHOBOE

St me oonfofe-2]]

Eern ms[u[,,iﬂ By S p——

w panmoii: v, = 5.0 = 2,5 10"+ 2 3,14 - 500 = 0,785 (w/c).
50 (a/c); v, = 0,785 (ae/c).

[©)] 3ana4 v camocrosTERsHor PEEHMS

Yposens A

. PuGon0s sameriz, uro sa 18 ¢ nonrasox cosepumii na soamax 45 KoneGanuii,
a paccrosmie MesKAY cocemn rpeG Boan pasko 1,2 . Kaxosa cxopocts.
pacnpoctpanenis soxx? (Omaem: 3 w/c.)

Ormemov

EX
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5.2.9. Yeranosxa ans nonysenis xoren HEOTORS 0CBeINaETes MOHOXPOMATIHECKIN
cBeToy ¢ nmof B 550 HM, HAAAIONN [0 HOPMATH K HOBEPXHOCTI ILIa-
crum. Haiigite TOIIAY BO3AYUINOTO 5a30pa MeALY THHSOH 1 CTEKAAHHOM
IACTHIOI B TOM MecTe, TAie HAGTIOAAETCS ETHEPTOE TEMHOE KOBIO B OTPA-
sxenon csere. (Omeem: 1,1 i)

5.2.10.Kaxoil MumuNamLu0il TOAIIN 0NN GHTL NPOIPAUHAT IICHKA ¢ HOKA-
aatezen mpenoszemns n — 1,2, WTOG MOAKHO G0 HABIOAATE MAKCUMYM
OCBENIeNHOCTI AT JUIHIM BOIHE KPACKOro usera (800 HA) HpH OTPaNERIN
or nepxmeit u mmkHel nonepxiocTeli nieuxu? Coer nagaet mOA yraom 307
(Omesem: 184 m.)

1. Hayuan sexammsecxie Bons, it AvwBALI Jugpatuei oruSanie BorRaNI
npemaTeranit, BoTpevamomxe 1 ik nyTi. B Goice WPOKON cxCAE ANppAKIIEI
Na3wea1om Ai0GoE OMKRONENLE PACTpOCT pANENA G0aN 6GAUIM npenAmEmauL om
3axonos zeoxempureckor onmur.

Tasusin e RommOBMMI AckicTAEAMI 067azacT coer. ORIAKO ATA HAGTIOACHIS
AnppAKINI CReTOBLX Ayeli HYKHL OCOBHE YCA0BIA, 970 CBAIAMO © Nat0 ATMROT

Jlndpparmucit cReTa 1aIWGGEMCA RaRENLe 0RUGANIA 2YUANL CaEMa KoNMYPA.
Nenpospaunsix men; @ peayavmame wezo caemoawe ayui nponuxawom @ ofzacmy
zeomemputecroil ment.

Mescay murepdepemiueii 1 ALppAKIIC HOT CYICCTRCRNL (RMCCKHX PasTI-
anit, 06a ABTCHIA AKTOTAOTCH B IEPEPACTIPEACICHIH CHETOROTO HOTOK B PESYALTATE
cynepmosmI BoTI. PASHIIA JAKTIOUACTCR B TN, UTO HPH HATCpHCPEHLILE TPOIC-
ORI HATOKCHHE TyLei 0T AWCKPETHLX KOPCPENTHALX HCTONIIKOR,  IPH AMpPAKLIIT
e g —

FAnnenie nppakn GLACHACTCA ¢ NONOMLI0 TP Tiofirenca (cx. raasy 3).
Pemaioiyio poih & YTRepACeIA BOTHOR0 TPHPOAL! cBeTa cxirpan O. Mpenes. Of
OBtCHIA ABICHNE AMPPAKIIAL 1 AT METOX CC KOTICCTREIHOTO PACICT, KOTOPHIL
HO3BOMLT B MPNAIIE PACCNTATL AMGPAKIHONKYIO KADTHIY, BOSHUKAIOIIYIO TpIt
ornGamn chetos: oG nperTeraiii, @pereas o 1 npru Twoiireica di-
aiseciai MHCA, ONOAI €ro uACel] MUTEPpepONIIN BTOPINL BoH. COLTACHO
uee Mperte:n, 40A1060R NoGEpFHOCMY & 210601 NoXENM apeMent npedemasazem
coGoil ke npocIo 02UGAIOLY10 aMOPUNIb 01N, O PesyTBMAM LT UNMEDPPENYUL
(npunyun Tioizenca - Bpenens).

Ha puc. 5.9.1 17 IPINEDA NPOCTABICHHN AMPPAKINONNAE KADTHHL OF DALY
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3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

3.2.8.

3.2.9.

Boatua pacupocTpanseres B ynpyroii cpese co ciopoersio 80 a/c. Hamsensiee
paccrosmue Al ey TOUKaN cpeA, ($ad KoTeGamMl KOTOPHIX NPOTHEOTIO-
o, pasno 2 . Onpesexure wactory KoxeSamii. (Omsem: 20 Tn.)

TLtocias He3ATYXAI0MAs IRYKOBAA BOTHA BoIBYAAACTCS HCTONHIKOM KoneSamiil
ACTOTEL V. AMIATYAG KoneSai ucTouNIKa paia A. Hamumire ypaseie
KozeBanii netounnia x(0, 1), €T B HANATLEMIE MOMEHT CMEIICHHE TOUCK
HCTOMMIKA MAKCHMATENO. VATM, WTO cKOPOCTS anyia pasia 340 w/c. (Om-

wa
sem: (0, ) = 4 cos [amvi -T2
©.9 (m D)

Vposens B
Ot netowmka xomeGanmi PACTPOCTPANAETCA BOTHA BAOML MPAMOF AU
Awnnryza xonebamuit pamma 15 cu. HafifuTe chemenie or nomowenus

1
iBHOBeCHS TOWKH, YAMIeNHO OT HeTouRMKA K paccrosmme | == ). B MoMenT,
pas va » s

Koraa ot mavana xoxeGammii mpomo npess ¢ ~ 0,5 7. (Omoem: 0,15 ».)
Ha 03cpe 5 GaBCTPERNYI0 MOROAY € A0AKH GPOCHTH TSUHEALI AKOPE. OT MecTa
Gpocamus sxops momnm omst. Uexonex, crosmytii na Gepery, saneTit, aTo
Bonma zomna 70 nero wepea 40 ¢, PACCTOMMIE MEAAY CoCAMNI TEOHI
onm cocranaster 0,3 a, a 3a 5 ¢ 6o 10 pemaceron o Geper. Kax zarero o
Gepera naxoamracs nomea? (Omeem: ma pacerommmn 24 m.)
Onpeseanre pagnocts (aa Ap KoneSammii mCTORMNKA BOTH, MAXOEIErocs
B ympyroit cpeze, 1 TowKI 9Tt cpe, oTcTOMMIEH ma paceTosmI | — 2 n o7 He-
‘rounica. Hactora xoneSamit v = 5 I't, BOTHH PACTIPOCTPNAIOTCA €O CKOPOCTHIO
40 w/c. (Omoem: 1,57 pa.)

asofo-

TLnockas ssyxosas sonma s

Ty ay - 0,2 st 1 Aty Bt — 1,2 s, JLA TOUEK CPOAB, YARTEHIAI OT HETO-
Huxa KoxeSautil Ha paccToMIe 2 M, HATITe: CMEMEHIe OT NOMOAKCHILS PARHO-
Becust B MOMENT Bpexers, pasubiii T MC; CKOPOCTS M YCKOPEHHUE A5 TOTO e
omexTa Bpeveni. Hauasiyio haay koneBaitii npuisaTs pasiofi mymo. (Omaem:
~0,1 aane; 36,3 cae/c; 438 w/c”.)

Vpasuenue soxust umeer sua ¥ = sin 2,57t Haiiaure cuemenie ot noxosie-
HiLSL PABHORCCILS, CKOPOCTS If YCKOPINE TOUKIL, HAXOXINEHCS HA PACCTONII
20 5 o7 HeTouHMKa KOMCGANMIE, A% MOMENTA BPeMerH ¢ ~ 1 ¢ IOCTe HAUATA Koe-
Gani. Ciopocs, pacnpocTpaes koneSanit cocranaser 100 x/c. (Omaem: 0;
7,85 w/c; 0.)

Vpasiene Reaaryxaiomix KoxeSamuit imeer muA: x ~ 2,5 sin 400 xt. Hafizure
CNIeIHE OF COCTOMMII PABHOBECHS TOKH, KOTOPAR HAXOAHTCS HA PACCTOS-
w75 e o meroummKa KoneGami, s MowenTa pexer ¢ - 0,01 ¢ mocie
matana KozeGamuii. CxopocTs, pacnpocTpaenns xoneSanmii cocrassier 400 u/c.
(Omeem: 2,5 cx.)

Vpoaens C

iﬂ soveer nepios, passi 3 e, ax-

3.2.10.Touxu, maXoxAMIECA WA OANON TYHE 1 YALICHNLIE OT HCTOWNIK KoTeGAmLiE

a 15 5 1 20 , K01€6MOTCS € PASHOCTSIO Bas /2 Pa. OUPEACTITE CKOPOCTE
pacnpocTpanenis KoeGamii B AauKoil cpee, eci mepHOR KoreGamIL e~
roummka cocranasier 0,01 c. (Omaem: 2 wne/c.)
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KOTOPHIX 0BPASYIOTCH BELYAICHHHE DICKTPOMATHNTHME KoieSamis. B otom
BB MOEN YGEATCH ¢ HOMOIIbIO OULITA, OmiCanHoro ke, TTonecTiM B nOCTORH-
1o 11 OAHOPOANOE MArHUTHOS HOTe BHTOK nPoBOaOKK abed (puc. 2.2.1).

Tpi Bpamenmit 9T0r0 BHTKA BOKPYT ocit OO NATRUTHL NOTOK, TPORUALBAIONILT
€ro 0L, BYACT HOCTORNHO MRATLCS KAK NO BETUNUAE, TAX 1 10 HATPARICHHID
(e, mazce puc. 2.2.1). BETGACTRIG 9TORO, CORMACHO GAKORY DIOKTPOMATHITHO HHAVK-
I, B BNTKE ROJMNKACT NEPEMERHAS N0 RemIIMIE U Hanpaniemmo DJIC MEAVKHL.

Koraia nI0CKoCTS BPAIIAIONErocs BITKA CTAHORITCS NPOMAKYIPHA CHLIOBLIN,
AMERAN MArRuTROTo nons (puc. 2.2.1, ), IPOUNILBAIOWIE @ MATHITHLI NOTOK Hau-

Gombmii (® = @, ), CKOPOCTS e MaMeHEHIS ITOTO HOTOKA PABHA HYJIO (% = u], raxc

Kax TpH MPOXOACHIN Hepea 9O TOTOKeNIE MPORORMMIN BHTKa ab 1t cd CROTLIAT
DRomD CHnOBBX Mumit mon, He mepecexas wx. CICAOBATENLIO, ABCOTOTHA BEAI-
wnia DJIC MEAVKIIN, BOIMMKAIIAR B BHTKE, KOTOAR NPONOPIHONATLIA CKOPOCTI
HOMCHCHI MATHTHOFO HOTOKA, GYACT paBHa HYIO:

a|

@1)

o)

Puc. 2.2.1. Hiayuupoaiie nepeseioro 10k b sutice

2)

Koraa e IIOCKOCTS BITKA MAPALIGILHA CHIOR MHAN Mo7s (puc. 2.2.1, 6 —
Bz cRepXY), HOTOK, MPORUALBAIONILT ee, panen 1ytio (@ = 0), CKOPOCTS e HaMeHE-

A
IS €T0 TIPH TPOXOATENIH epea 5T NoTOeHIe HauboTLIAn |~ = max |, Tak Kai
pHTpoxoRy P [ A1 ]

5 omow cayae mpoBOIIIR BTG ab it cd APWAYICA TEPICTAMKYTAPIO K CHTOTLIN
umusy nons. BJIC, BOSHMKIIAA B ITOM CIYUAe B BUTKe, MMeeT HanGobIIee SHatenye.
B uact ab surxa DJIC byer nanpasiena or uepresa  nabmogaTemo, a 8 acti cd,
naoGopor, or mabmoRATen 3a wepTesk. B oo cayuae aGeomornan semmima SJIC
s e —_—

ja)

A

pu gussielizmes npamemnn miica DJIC, COXPALR HEUINMCHIAIN CHOE HATPALTE-

i, GYET YHCRBIATIC R0 TEX TOP, TOKA oMAT e GTares paof: o (puc. 2.2.1,0),
T B TOM mOTOAGII, KOTAA BOTIIA MATWNTHOTO TOTORA GyZer MumGoTLICH
(@ = @__), a cropocrs ero mswenerma - mamenbme. CrexoBaTeTsO, AGCoMOTIAT
memmumita BJIC Take pasna Hym

@.2)

(2.3)
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Tipn gamomeiiment spamennn suTxca (puc. 2.2.1, 2 ~ BHA chepxy) crOpOCTS MaME-
HemmR MOTOxA, TPONMINIBAIONIETO BUTOK, BYACT yBETITHBATLCS; CreAoBaTE L0, DJIC
1o aGcomoTnoii semrumme Gyaer ospactats. Ho Tax xax Temeps pETOR ABHACTCS
HaBCTPeTy MAPHNTHM CHTOBN TWRIAM APYTOi CTOPONOfi IIOCKOCTI, T0 HATpas-
enue » mew H]IC mamensieres na mpoTuBonoNONIOE (3 wacti ab BJIC manpantena
o mabmoxatens aa weprex:, a  wacTn cd - ua-aa wepTeNa K HAGMOAATEMO). B oTOM
cnyuae abcomornas penwenama D]IC BHOBL MPHENMACT MAKCHMATLHOE SHARCHHC:

A,
[ac]

Tlpn nocneayomux ofopoTax BHTKA BCE 9TH ABTEHIA GYAVT NOBTOPATLCS BHODD.

Taxmw obpaso, maxcumarenas senwiuna JC undyryuu 6o spauarouexcs
oumne aa odun ezo ofopom usmensemes om xunye i, 3o nawe .. Credosamenvno,
o coomsememouu ¢ uanenmoweics IJIC o oumre uNdYyupyemen nepemennmi
snenmpunecxuii mor.

2. Jlus oo wToGw npoRaGi0AATS 58 npONCXOXIK HoNeremmii DJIC Hemo-
cpeRcTBenIO, pazoMIueN BHTOR M MpHCOCAMMIN €rO KON K ocmmnOrpady. Hpn
BpAIENIT BUTKA B MATHHTHON NOTe OCHILLTOTpAG) JAMMIET BCE HANCHENIS TOKA, 10
KoTOpEIM MOAKHO GyRET cyAuTS 1 06 Hawenemmsrx DJIC mmAYKnIE B DHTIE.

Ha puc. 22.2 maobpaxcen rpagms woenenus DJIC HHAYKIIE B BHTHe 3a Dpe-
s conepmenns ognoro mommoro ofopora. Bnepxy moxasams mocieRopaTemn-
e moxoenns BHTKA B MarmmTHOM mOTE, a Bmmay - mauemms DIC MEAKIE
5 purrce, Hanpaenite cusIonsr MMMt MAFMNTHOTO NOTONA, MPOMNILDAIOIIET BITOK,
noasano crpemxa. HKupHLIE KPYAOTKI HIOGPAKAIOT CCTENME BHTIA TIOCKOCTHIO
seprena ¢ yxasammen nanpannemns Toxa » nex. Manemsumn Gyxsawst a u d ofoama-
N0 PACIOTOCHIE BUTICA, AMATOTINHOXD BHTKY, yKAZAMHOMY Ha puc. 2.

- @.4)

Puc. 2.2.2. Tpadux nameneinun nepexennoli unayknioiioft IC aa ogu noawsit ofopor

KA n0KA3MBACT 0CIULIOTPANMA, TOK, BOSHUKAIONYLI B BUTKE NPH PABHOMEPHOM
€70 BpAIEIILI B ONHOPOHON MATHITHOM N0, HIMEHSCTCS CHIyCoUAaTLIO. losTony.
TaKOfi Tok HAILBAIOT NEPEMENNBLN CUNYCOUDATLIDLN MOKON.

3. BunyiitZeHHLIe 2ICKTPHNCCKIE KOICBANIA, NPOUCKOATLIIS B NOMSX TOX Acii-
crauen nanpxemns (i DIIC), HIMEHAIOTCS ¢ NHKIMNECKO/ HACTOTOM 70 saKomy

cumyea man wocmyca:
Hanpascenue e
u=U_sinwt; s, sinot;
u= U cosats =5 cosots @5
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ne U, - ammanryza nanpsxenns; ¢, — ammmryaa 9/IC; © - muxmmeckas wactora;
t - spes.

Ecau 5 uenn mampsenIe NESETCS ¢ IMIKTIECK ol HACTOTOf ®, To M CHA ToKA
B nemn GyaeT MemsTbCs ¢ Tofi Ae wACTOTOM. OAMAKO KOACOAHUS CUTH MOKA 6 Yeni
e o6xsameanno doxxcnvi coanadams ¢ KoreGanusnu nanpsacenus. Tloorony B obment
cayuae MrmoBenToe anatenIe CHAN ToKA GYAET ONPEACTATLES N0 dopMyTC:

Cuna mora: i~ I sin (ot + o)

i= 1 cos (ot + 9); @.6)

Te I, ~ ANIANTYAA CITH TOKa; © - WEKTINECKAR SACTOTa; ¢, CABI (as.

4. PacemoTpu eme ABe oCHODNME XapAKTEPUCTHKH HepENCRHORO ToKa ~ nepuod
 wacmomy.

Tlepuozow mepemenmoro Toxa T KaIHIOM 1O NEHYMOK OpERENLL, 6 MELENUE Ko-
mopozo OIC (unu nanpaacente, uru cuna moxa) cosepuaem 0dno nonoe Korebanue.

acToToit mepememmoro Toxa v naIweaemes wucno KoReGanuil nepexennozo
morxa 3a 0dny cexyndy.

Cmandapmnas wacmoma nepenenNOTQ TOKa, TPHMENSENOTO B TPONMITCHHOCTI
 ocneruensmoit corn b Pecnyommce Kasaxeran, pasna 50 I's. Uacrora n 50 ' oanasact,
70 na npoTsenn 1 cercynAnt Tox 50 pas TeveT b oAy cTOPORY 1 50 Pa3 ~ B APYTVIO.

JHonoanumensnwii xamepuax
B upe HauGoJtee PACHPOCTPANEHE /Ba OCHOBHBIX CTANAPTA HATDIIKeHIS
B aCTOTH. Oy W3 HEX SBISCTCS dMepukancxuil cmandapm: 100-127 B
160 T, connecrso ¢ sunan A u B. JIpyroii cramzapr ~ esponeicxui: 220-240 B
150 T, pirscn Tinos C-M. BOIbUIMIECTSO CTPas NPMHSIO ORI 13 STHX ABYX CTAH-
AAPTOB, XOTA HHOTAQ BCTPENAIOTCS NEPEXORHbIE, M YHUIATLHEE CTANAAPTSL.

@ S

Ha KaXoM ABACHIN OCHOBAN MPOLEC IOTYHCHILA TIEPENHHOTO DICKTPINECKOTO ToKa
PE T —
Kaxue napamerpss xapakrepuayior mepewcuusili Tox? Kak omw npeserasisiores
anamiseckn  rpaduecki?
3. Kax nasectio, rpauix sanncmsioerst DJIC OF BpENeNI TPI PABHOMEPHON BpAIEHII

DANKH B OAHODOAHOM MATHTHON HOC HpeACFABLICT coBoll cuuyconay. Kax uaue-
@ HUTCA TPAGUK, CCTI HACTOTA BPAIICHIS PANICH YADOHTCH?

1.

Kaxust 06pasos MOIKHO HOTYWITE TepeNeNNLLE TOK B HemoABION pasKe?

O T N

Hexos 13 511KTpONHON IPOBOAMNOCTI MEFALTINECKON NPOBOAOHON DA, BPAILAI0-
Ll B MATIITIOM 10T, OmIINTe PO cirki JIOEHIA B MHAYIHPOBANMH HopeMer-
HORO BACKTpIICCKOTO ToKA B Helk.
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O

ToaroroBsTe 1010 B BitAe peddepaTa ILTI TPESCHTALIN 0 THNAX BILTON/POICTOK, TII-
eiseLIX B Mipe. OPATUTO BUMMANHE 1A THIL POJCTON, HCNOTLIYCMMX B CTPANAX,
‘manGonee mocemaextix Typuctait s Kasaxcrama.

TPHMEP PENIEHHS 3ATAYUH

Bazaua. Passca, conepamas 600 DUTKOB, PABHOMEPHO BPAIIICTES b OAHOPORHON
searmTHON oM ¢ MNAYKIEHt 25 MTA OTHOCHTEALHO HOOABHANOF OCH, HEPICHANKY-
Anpuoi A MarmHTROR NuAYKM, copepuian 360 06/, [lzomam, nonepes-
Horo cevens paxi pasna 100 o, Onpegeaute Maxcimansuyio DJIC muAYKIIT
‘BpAI@OmeICA PAMIIN; BPENS OAHOO 06OPOTA PAMIIL.
cu Pomenme:

Coraacio saxony snexTpoMATmITIOf HIAYKII,

2,510 Ta| BAC muaysawun o pavice, conepixameii N Bukon:

6c v
om0, 1
102w ¥ dt &

TAe MarmETIL mOTOX Wepes oamu BTOR
@ = BS cos of ~ BS cos 2mvt, @
yum, wro @ = 2rv. Mogcrasmn supancenme (2) 1 dopyyay (1), momymn

B cos 2mv1)
K a
npu sin 2nvt = 1. Toraa mexowas arxcimanas DJIC nnAysmm Bpamar-
meiica pasin

= 2rVNBS sin 2mvi,

2nvNBS,
G0 =27 3,14-6-600 2,5 10710 = 5,65 (B).

1
Bpes ouoro oopora ~ nepuox T = <, caeaonarensino,

7-1-0167¢).

alm

= 5,65 (B); T'= 0,167 (c).

Ypoaens A
. Hanpienie ia KONNAX YUACTICA eI, 0 KOTOPOMY TeueT Nepesenuatii Tok,

enesen & e s 7 s - o ). 1 e
;

Bpesen ¢ = T wrnonennoe manpaxcexie u = 10 B. Onpeemie aunanTyRy

s
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nanpsxcemns U, KpYToBYIo HACTOTY @ I SACTOTY v, €CAM HepHOX KoneGami
panen 0,01 c. Haseprure rpapusc noMencmis RAIpSKCHIS b 3aBICHNOCTH 0T
spesen. (Omoem: 11,5 B; 628 pax/c; 100 'n.)
2.2.2. OnpeseirTe MaxcHMARLRAI HOTOK MATHITHOI HIAYKIIH MEPE3 MPAMOYTOTE-
HyIo pasicy, KOTOAst BPAMACTCS B OXIOPORNON NATIITIOM HOC €O CKOPOCTIO
5 06/c. Awnantyaa navoxmoi b passce DJIC pasua 3,14 B. (Omoem: 0,1 B6.)
2.2.3. OnpeseawTe wHEA0 06OPOTOD b CAMMIILY BpENCHH IPSMOYFOTSHOT PASIGH, BpAIAID-
cliCs B OAHOPOAIOM MAFHIITIOM HoC, MATHIFTIAS HIAYIIJISL KOTOPOTO COCTABIACT.
1Tur, eca asenunmyaa navencmnoi » pasie DJIC pasiia 6,28 B. Tlaomazs pavis ~
100 ex, smeno pumion pascn ~ 10. (Omoem: 10 06/c.)
Vposens B
2.2.4. Uewy pasmo we10 BUTKOB B KPYTION IPOBOASIeN KoWTYPE pazycon 20 o,
BpAm@IIENCS B OTHOPOANON MATRNTHON HONe HHAYKICH: 0,25 T ¢ TaCTOTON
10 ¢, ecnn asmanryamoe suaveme SJIC pasio 19,7 B? (Omeem: 10 surxon.)
. B armriion none mayiimneii 0,2 Tt Bpamaetes ¢ 4actoroii 4 ¢ kaaaparnan
pasica co croponoit 2 ca. Haiizure aeficrayiomyio B/IC, BOINKA0MYI0 B Heit.
(Omeem: 2 wB.)

1. PacemoTpuM npOMeCeH, NPOMCKOANIIE B NPOBOMNIKE, BKTIONEHION B Hems
nepesemioro Toxa. ECIi WIVKTHBHOCT NPOBOAMNIKA HACTOTLKO MATA, WTO MIAYK-
BUOMILIE DCKTPHUECKHE OIS OKATHIBAIOTES NPEHEOPEARINO MATLIMI [0 CPARNCHHIO
© BHILIING DIEKTPIECIINN OeN, TO ABIVKEHHE SIEKTPIECKIE 3aPSA0B B IPOBOIL-
Ke onpeAeaeTCs ACHCTANEN TOTLKO BHCIINETD JCKTPIECKOTO HOAS, HATPAACHHOCTS
KOTOPOTO NPONOPINONATLHA HANPAKEHIIO KA KORIAX HPOBOAMIKA. MeXoAR 13 ITHX
yeaouii, pacekaien, KaK HIMEHSIOTCH TAPAMETPH eI NIEPEMERHOR0 TOKA, KOTAA
B Hee NOZKTIONAIOT PATIETLHO PESUCTIOP, KAMYWIKY i KoHDeHcamop.

2. Peaucmop o yenu nepexennozo moxa. IIpi UIMEHEHIN HANPAACHIS HA KONLAX
nposogmiKa 0 rapuomeckoyy saxony u = U, cos of nanpaentocts E oxexrpie-
€Koro M0 B TPOROAMMKE HANERAETCR O TaKOMY e 3axony. TIox AeficTaie mepe-
MERHOFO 91CKTPHTECKOrO 0L B IPOROAHIKE ROJMMKALT TIepeMEHHEi TR TpICCKIiK
oK, wacTOTa 1t (pasa KoTESAMIIE KOTOPOXO COBNARAIOT ¢ HACTOTOl 1 (asoil KoneGamuit
~HAUPAKCHIS MIHORCRHOE JHANCIE CILTH TAKOTO TOKA PABHO:

i =1, cos ot.

KoneBamus Citii TOKA B NMN ABAIOTCR BUIYAACHIAMI OACKTPICCKNMI
KOEGMLTNI, BOIMUKAIOWYINIL TOR ACHCTDEN TPILIOHCUIOTO HEPENEHNORD HATPS-
enis, CACIOBATEALHO, AMILITYA CHTH TOKA GYACT NPONOPINONATLAA AMILINTYC
namprxemns:

L @1
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npenTTamit: Audpasmia ot (a); xupakiLa na Aucke (6); AuppaKA Ha KPYr-
7103 OTBEpCTI 1O Mepe NPUOMLKENI KX KpAIY ¢ OTBEPCTHEN (8).

a 5 o
Puc. 5.3.1. Jluppaxuuonnsie kapri

Kax BiAHO w3 puCYNKA, ANPPAKIUONNAS KADTHIA MOKET GTE D BIAC CROTINX
- TeMMLIX TOT0C 1T KORCHTpIICCIIX KOTEI,

BouoBan NPUPOAA CBOTA HATATACT PEAET WA BOSMOKHOCTS PASTII feTancii
HPEAMET ILTIT ONeIh METKITX IPEAMETOR, T.K. CRET PACTIPOCTPANAETCA fie CTPOTO TPANO-
sumeiino, a oruGaet mpemerus. TMovToMY HIOGPANCHIA HOTYIAIOTCH HETCTIIMI.
Bro noamirkacT B ToM CIYAC, KOFAR THIGHIME PAINCPL TEANCTOR MENbIC ATHHE
CneTopofi boL. OruGanie CBEToN NEMATCTDMI HATATACT HPOAEN KA PATPOAIOWYIO
CHOCOGHOCTS BaHEUI ONTIECKMX NICTPYMNTOB ~ TeECKONa H MHKPOCKONA.
‘Taiciuss 0Gpagoa, AMPPAKIIL CBETA OUPEACITCT TPANIIIL TPINCHINOCTI SAKOKOD
om——

2. Hawmmas  cepemmmss XIX nexa, Anparmsonuan pemerxa (puc. 5.9.2) craza
BOHCITIN HHCTpYMENTON CHEKTPOCKOIII -  Co HOMOIbIO YHIEHSe HCCICAVIOT CTeK-
TPH HOTYUEHINS CHOTAIXCH OGEKTOR 1 CHOKTPH MORIOMEHI PAS ALY BEIECTS
u o M ompexennIor M Xmmueci cocTan. ORI 13 BaHEHIIEX OTKPHTHIL
@paysroepa cTato obuapyeNie TeMuLX Mt B cnexrpe Conma. Cerogus Mut
amAGN, TO NI BOIMMKAIOT B PIYLTATE NOLIOWICHAS CHETORSIX BOH ONPCACTCHHON
LTI OTHOCHTELHO XONOAWbIN BOICCTBON CoTNCTIOf KOPOWM, 1 GATOAAPS ITONY.
MOPKeM CYRMTS 0 XuMIIECKOM COCTABE HameTo CBeTILT.

Andppasonnoii pemtersiois nazsiaaemen onmuneckuit npuGop, npedemaansiouui
cooil nepuoduieckyio cmpyKmyPY U3 60ALULOZO WACAA PETYRAPIO PACNORONEHNE
KeNpOIPaUHBLY 31eNENMOG UAL PAIEACHNBLE NPOMEHYMKOA.

Trobii MOTOTORNT PemIETKY, HA CTEKIANAYIO TIACTHNKY ATMAIHLIN PEALONM
© HONOIBIO ACTHTETLIHON MANINHE HAHOCAT DA MapaLieAbHL WTpHXo. TITpixis
BTSIOTCS HOPOSPATHENI NPOMEZKYTKANI, & HOTOBPEKEHIHE MECTa NEHSIY NI —
npospawmbisun measmen. Ha kAl MEIIINCTD ATHNM PEWETKH HAHOCHTCE OT
100 70 1200 mrpuxos, a peero pemerxa oscer corepaars Sozee 100 000 mrpixon
u, oma, Taroe e KomwiecTSo menei. Budb QudpaXYUOKNKbLX peusemor: ompa:
IEameavHtLe (LTPIXH HANCCOM WO JEPKATHIYIO METATTIECKYIO NOBEPXHOCTS Ha-
Gmogenie A TaKoi pemeTIe BERCTCA B OTPAREHHON CBET); NPOIPAUHLE (WTPIXI
Haecems A IPOIPATIYIO HOBCPXHOCTS (I DPEIAOTCS B BwKe WEACH Ha HETpO-
apatzon SKpanc), HAGTIOZERIE BEACTCA B NPOXOAKIEM CBETE).
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1. Crosuu NA3LBAIOTES BOMHLL, KomOpbte 06PAIYIOMEA NPl HARONERUL Dayx
Gesyuyus aonw, pachpoCTPGRRILTER nasEmpevy Opyz IpyY € odunaRI K
wacmomanu u annaumydani.

KorAa Mt paceMaTpHBAI BOIY, PACIPOCTPASIONLYIOCS O WINYPY, TO HPEAIO-
araxs, 4TO WP He HMECT BTOPOTO KOMIA i BOIHA PACHPOCTPANACTCS GCKOHEUHO.
Ecaut ste BTOpOfi KOHeI IHYPA 3AKPEILICH, TO BOTNA J0BEIKIT 40 MecTa (HKCHpOBAMIA,
otpasues u Gyxer pacupocTpansTscs B 0Gpatson nanpasenu. Ilpi 9Tox pORIOiiET
HAZOKeIHE ABYX BOAH, PACTPOCTPANSIONIIXCS B NPOTHBONOIOKILX HANPABIENIL,
1 ofpasyeres crosan nonua (puc. 3.8.1).

g I TP B O SAKPERIEHHOTO KOMLR LY HINMCHACTS 433 KO-

Ha puc. 3.5.1 1306pazkeNst NOTOACHIS ABYX GerYILIIX BOTH, PACTPOCTPANAIOLIIXCS
HaBCTPety APYT APYTY Hepes POMENYTOK BpeNel, paBHbLii eTBepTH NepHOa.

KoxeBamns
' nporusogase

P

KoaeSauua
5 omuasooli
Qaze

2

Puc. 3.3.1. OBpazovauue cromsmx som

PesyabTHpyiouie KoZeOAMIS WINYPA NPOHCKOANT BCACACTBIE CAOMHMS ABYX
KoneBamitii. Eeni B HOKOTOPOIl TOUK CKIAAMBAIOTCS KOTCOAMNA ¢ OIMHAKOBLIMI

(pasarer, o ammHTYAG KOAC6RNMI yaRanBacTes (puc. 3.3.1, 0).
Towxu, 6 xomopsix npoucxodum ysenunenue annaumydu xoreGauui ¢ doa pasa
acaedemaue nanowenus dayx Gonn, pacnpocmpanaiouurea ¢ odunaxosod gaze,
naaweaomen mymocTL.
Ecam e B KaKoil-To TOWKe CKIATMBAIOTCH KOMCGAMILE ¢ HPOTHBONOTOKHBIMI
(pasaneis, 0 B TaKOil TOUKe NPOHCXOANT SATYXANHE, 1 ITA TONKA HAXORUTCS B IOKOE.
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Puc. 5.3.2. Jlnppaxuuonsas pemerxa 3 Jupakumonnas pemersa
© nepuozow d = a + b

Pacexorpiy xudpakiuonnyio pewericy (puc. 5.9.3), 8 koTopoit weau wupunoi a
“ePEAYIOTCS ¢ HOMPOIPANIAINI TPOMEIKYTRAMH HINPHHOF b,

Beauvuna d = a + b nasseaemes NepuOTOM AMPPAKINONHO pemerx (wi
nocTosmioii pemerxu).

‘Eean uaneerno weno mrpixos (N), IpEXoAIIXes #a 1 MM PEMIeTKH, T0 nepuod

!
euemeu naxozn o gopuye: d -+
» s 0 popaeyne d =

Ha pemerxy nanpapismor napaaenbi TyI0K Ayuei, yeTaRABBAIOT AMKDY
1 cpait  ee dposcaunoii mrockocr, Ha IeX PEmeTR it NPOCXOZIT AUGPAKIIS cacTa.
Kagas mean ap110Tos neToumucon T0pwLX pos. JIYH PACKORITCR 13 KATCEO
et 1o neeRoaMOz L Hanpanieniay. Ha SKpaie, PACHOT0AEHHON B (GOKATLHOI
IAOCKOCTH COBHPAIOIIEIL THRAL, B PeAYALTATE HATEPHEPENIE CHOTA O PAITIIHLX
Imeei GyAeT HABAIOAGTLR CHCTENA AHPAKIAONILX MAKCHMYMOD H MUIHNYNOD.

JIAppAKIHONNAS KAPTHIA, COIAARACHAS PEUICTICOf, CYICCTRGIIO OTAINIACTCS OF
AnppaxumouTOf KapTIHISL, CoMaBACNOR ONO menbI0. XapaKMEpHHN OMALIUEN
Ouiparyuonnoit Kapmur om pewem ik TBATCTCA RATITIE VIKIX. 1 SPRIX TAADLX
MAKCHMYNOD, B KOTOPLIX COCPEAOTOUCHA IPATIICCK BCSL IHEPTIS.

3. Hajizem yenonme ranoro marcwsywa. BuACTIN Ty, nAyIue 13 menei
TR MpoMSBOTLMIN YIION © It TepRONANATLROMY HATpABACHIO (puc. 5.3.9). Urofu
IYNKI DI CHOAEHHI NAKCHMATLHO YOHANN APYT APYTA, HYAHO, STOGH pasHOCTH
XOAa A MeAEY HHAMM, TO €CTH PAJHOCTS PACCTONMA, KOTOpIE NPORAYT OTH MYIKI
R0 Town cowemus, pavisLAACs nenONY weay Anmn noxw. Huase roBOps, patmocTs
X0%a A paBseTes NETONMY WNCTY ATHH Bom, T.c. A = Ki, TAe k - neaoe wncxo. Ha
npaMoyronLHoro Tpeyronbmica ABC ua puc. 5.8.3 ONPEACTIN PASHOCTS X0Aa myKOR:
A-dsing, taed = a+b.

Taxi o6pagon, yerooue 2aoK020 MaKEU XY A AHPPAIONION KAPTHIS HOHIO

dsing = k., ».7)
rae weaoe wicao k = 0, 1, 2, .. masusaercs nopadkox maxcumyxa. Hampivep,
MOIKET GLATH MAKCHAYN HYIEBOTO HOPSUKa, HEPBOTo OpAAKa 1 1. Bo Beex Toukax,
D6 e BLIIOTHACTCS YCAORIE NIARKOTO MAKCHAYMA, BTOPHTNLIC BOAHEL NP CIOKCHILI
npakTITICCI TACAT APYT APYTA.
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Va1au HAIIBAIOTCS TOMKH, KOMOPbE OCMalOMER @ oK actedemate 1anOE-
nus nadaioueii u ompaxennoi sonn, xonebriouuzes ¢ npomuaodase.

Vit i myaHOCT e nepeMeIaIOTeS BA0TH MIHYPA. DTO IPORCXORHT HOTOMY, UTO
pasuocTs a3 KoreGammil B IYTHOCTAX  Y3IAX He NemseTes co speMenen. Oa sabi-
en TonLKo or monoxeRIA TOYCK A wmype. B peayaaTe pacupeaenemue cxemenit
TOUCK MEYPA OTHOCHTEALHO X MOTOKEHNI PARHOBCCHS B M0G0 MOMEHT BPRMENI
obpasyer somuy, KoTopas e mepemenaercs B npoctpancrse. Hostony Takas soxHa

2. Jlnst nomyuenIs ypaBHeNHs CTO el BOMEL PACCMOTPHM HAZAIOILYIO 1 OTPAKEH-
1y10 Bomusr. [Lns Gerymeii nagaioieit O ypABHEHHe SAMMIIETCS B CCAYIONEM BAe:

P nm[l*x). @.10)
pumnenne oxpamemsok 2 samIIE B CAeAYRTEN TG
sin m(: Lox @.11)

HOCKOTLKY BOTHA, TPOXOAR X0 KOHNA WIRYPA I MPH 5T0M OBPATHO X0 TOWKH X, Hpe-
onosenaer pacerosmie 20 - X, 5= 8+ 5.
PesyauTupyiommee caeiere Ipi GTOM PaBHO:

.-, [gm(,,g],s,..m(,,

BOCII05308ABIIICE TeOPEXOfi 0 PASHOCTIE CHEYCOR, JAMHIIEM NOCHCANCE YPABHEHILE,
KOTOPOE HAILIBACTCS YPaGNENLEM CMOANEI GOANBL B CACAYIOWIEN BITE:

I-x

2550 = m[l =t ] @.12)
re awnnuryga woseSu paska

3.13)

Va10BLIE TOWICH TEKAT APYT OT APYTA A PACCTOMMINL, YAOBICTEOPAIOMEN YCTORIIO

Ax
A% _ 1. Orcoma

T3 3.14)

Pacemosnue nexdy coceduumu nyurocmaru (U yInam) pasno nonosune
Onunw qoans (puc. 3.3.1).

Pasa KoTeGAMHIl BCCX TOYCK MEAAY ABYN COCCANNMI YOTAMN B CTOTUCi BOT-
e omunaxosa. CMeUeHIe TOUEK MEHLY COCONHHMI YSAAMH NPOUCKORUT B Aanmkik
MOMEHT BpEMCHH B Oy i TY JKe CTOPORY.

B Gezyueil aonne mouku wnypa konebriomes ¢ odunarosoi axnaumydoi, no ¢ paz-
AunHbML pazani, a @ cmosueil Gonne paza konebanuil mouer mexcdy yarami odna
u ma e, w0 aMRAUMYda MenseMER OM MOUKY K MOUKE.
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 Kako snzont b o o Ha e s D W0
e s
2. e b et SO TS T3 3 A 0 o8
Py
Uto HAIKBAETCA MepHOAOM AuQpaKmHoNHON pemerkn? Kak ero maxoaar?
& owmy ot vt o oo ot . o o
o T v G St Aomeri? o et
e e wavis o ot vy
5. oy » s et e omyomor . OANS T s
() Mot i sy hoeen

© S b N R

B kyeke Kaproua cAe1alTe HIION OTECPCTIC  TOCHOTPILTe eDe3 HeTo 1A PACKIACHIYIO
T aexcrpieckoil aanit, Yro ni Habmoxaere? OtAcHTe.

NPHMEP PENIEHHA 3AJAYUR

Banawa. Ha audpasuuoniyio pemericy gnunoit 15 e, coeprcanyio 3000 wrps-
XOB, HAZAET HOPMATBIO MOHOXpOMATHNECKIiL CBOT ¢ KO/ BommEr 550 M. Oupe-
JAeAMTE WHETO MAKCHMYMOB, HADTOAACNIX B CHEKTPe AHQPAKIMOMHON pemeTs:
4 TaIKe YrOX, COOTROTCTRYIOMILI TOCTEAHEMY MAKCHMYMY.

Rano: cn Pemenme:
T=tsmn 15100 x Ha yenonm As pbparom X MAcCmIYANOD
N = 3000 dsin g = . W
=550 me |55 107w | oo maitrn axcmvanssoe anaseme:

a
k<5 @

Buas iRy i WHCTO WTPHXO AUGPAKIHONNO PeuIeTI, HAileN ee HEPUOA:

!

@
Tlocranus (3) u (2), nonysaen

@

@

Aupaknuomoi pemeTKoit:

TaK KAk MAKCHMYMI HAGTIOAGIOTCA KAK CIPABA, TAK I CEBA OT HENTPATLHONO MAK-
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1. Kaxas nonua usaumaeres cromieli soxuofl? Hew ormmiaetes Geryinan moxa or
erosuei?

2. U0 asmmaior nysmocTaMH? Uro HAIMBAIOT yaTaMK?

5. Kax noayaaior ypansienite cromieli soams? Hesy PABHO PACCTONE MEAAY BYt-

o P
————

‘Bazasta. OfuH KONEI, YIPYFOO CTEPIAIL COCAMIEI ¢ HCTOWHHKON TAPMONINECKIX
KoeGamIi, HOFMHASIOIXCS SAKORY § = 5,08 Of, & APYTOii ero KONel KecTo 3a-
Kperien. VWNTABAS, 4TO OTPAKEHIE B MECTe JAKPEILICHIS CTEPAIA TPOUCKORUT OT
Mexice nA0THOR CPEALL, ONPEACINTE XAPAKTED KoeOANIHi B OGO TOUKe CTEPAI.

Han Pemenn

5= 5 cos ot s yeronuit sazatn BTeKAT, 70 NAONAN BOINA Xapar-

Cpeaa sence epayeres KocmEyCOMAATLHON dyHEIMeH I omHCHBacTCH

nnomas caeayomm ypanenies:

s@on-? 5= .Imcns[l 75].

B 7o cayuae, KOTAA BOAHA OTPAMACTES OF CPEAK G0ACE TIOTHOI, eN CPEAR, TAC
PACTpOCTPARSCTCA BOTIA, B MECTE OTPANCHIS BOIMKACT VAo, (haGA HIMCHSCTCH A
nporumomo0zkiyto. TIpi 5TOM FORODAT, {TO IPONCXORUT HOTEPS HOTOBHIH BOAMSL.
Korza BOTHA OTPAACTCA OT PO Meree LIOTHOM, B MECTE OTPANCHNS HOABIETR
HYWHOCTS N NOTEpH MONOBHIA 0TI HeT. B OTOM CAYIAE OTPAXCHNAS BOTHA OMUCH-
BacTes crexyomI 06pazoN:

- snms[ﬁi].

Jlas croseii BOAL HOTY M CACAVIOIEe BHpAKeHHE:

e

I, BOCMIONLIORARIIICE TEOPEMOL O CYMME KOCHIYCOR, JAMINIEN NOCTCAHEE BHPA-

s t) =

,+ 8,

()

. ox ox
cosatcos 2 + sinot sin 2 + cos ot cos 25—

2n
osaf, wam, ywmrwsas, wro: @ =g, A = oT,

2
=z, moayumar:

*

2
502, 8) = 24 cos T x - cos o,

“a=-s)
A A - annanTyAR Cxemenis.
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cuyma. Vron guppaKmii, cooTseTcTBymomii moCAeANeNy MAKCHMYMY, Hailex,
aanican yezosne (1) B Buge:

dsin g, = k,

omiyza ¢ ysetou dopaya (3)  (4):

5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.8.5.

5.3.6.

P

1510

20 _900; N, -19.
=" 3710 5,510 e

9,00:5,5:107-3-10°

o, = arcsin. S

= arcsin 0,99 = 81954,

9 g, = 81°54"

Vposens A
Onpeaemne wie:to mrpixon wa 1 v AnppaxnuoEROi pemerxi, e yray 30°
A% womoxpomaTwuecKOro chera ¢ Amumoii mommnt 500 mM cooTseTcTayeT
maxcmwym pToporo mopaia. (Omaem: 500.)

Ha Anparmionyo pemeTicy mazaeT HopwaTLIO Mysior: coera. JLast Toro TTob
yomzers, kpacuyo mmmmo (700 mwi) B CIEKTPE STOTO MOPSKA, IPHTETLEYID
pyGy mpmmocs yeramosurs mox yrom 30° x ocn Kommmwazopa. Haitmure
nocrosmmyo pemetcn. Kaxoe wcio mTpRXOD HAMECONO HA CAMMAILY ATHHL
or0it pemerxu? (Omaem: 0,0028 wos; 357.)

Ha gudpaxmuomnyo pemersy, mueiomyio 400 mrpaxon ma 1w, nagaer
MonoxpomaTecxmit cpet ¢ ATHHO pormt 500 my. Coer MagaeT ma pemeTxcy
neprenuicynapio. Karoit nanbombmmik MopSIOK CIEKTpA MOKHO HAGTOARTE?
(Omeem: 5.)

Opan smnsterp AwbpakmHonof pemerii cogeparT 20 mrpxon. Tlox karms
VIIOM WAYT Y KPACHOTO CHOT, AIONIE A JKPANC MAKCHMYM BTOPOTO TOPSA-
Ka? Canrars, w10 Amana nomme Kpackoro caeta pasma 600 m. (Omeem: 1,4°)

Vposens B

Ha meas mupinoit 0,1 MM majaer HopMATLEO MOROXpOMATHSCCKIi cpeT
© Anmoii ommes 0,5 wxc. Judpaxmuonnas KApTHIA HAGTOAACTCS Ha IKPA-
ne, pacmonoennoN mapantenLIO me. OUpEACANTE paccToRmEE OT e
70 9Kpana, ccn MUPHTA TERTPATLIOND AMBPAKIIONNOT MAKCHMYMA Pania
Lew. (Omeem: 1)

Ha mupparumonnyo pemerxy, conepamyio 400 mrpixon ma 1 i, nagaer
nopmanso MonoxposaTmccxmit cner (1 ~ 0,6 wicn). Haitmue obmee wmcio
ApPAKIMONMLX NAKCHMYMOB, KOTOpHIE AACT oTa pemeTxa. ONpEACTATE yron
Andpartmn ¢, cootserernyomutii nocaeAuexy Maxcumymy. (Omoem: 9 T4°.)
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3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.6.

EERA

3.3.8.

3.3.9.

(m=0,1,2,

T.e. B nyumoCTAX Crosueii Boxu
(s = £24).

ol >

, T.e. B yamax crosedi soxms

(s=0).

3ALAYM ATISl CAMOCTOSITENLHOTO PELLEHMS

Vposens A
Onpeseamre ammy Gerymeit BonsL, ecTi b CTOICIH BOTHE PACCTOSMIE MEAAY
e w ceAvn yazawn panmo 10 ox. (Omeem: 10 cx.)

PaccTosmie MenCAy MEPBBM M HETHEPTHM YaAMM CTOSTC DOTHN papmO
45 c. Heny panma anmma porms? (Omeem: 30 cx.)

B cTpyne soammicact crosas sonma, [{mma naaiome n orpaenof o L.
Karono paccrosmme Mexay coceammm yonawn? (Omeem: 0,5L.)

Vposens B

Onpenemre iy Gerymedi somms, ecau B cTosICi BOTHe PACCTOMIE MEAAY
Bropoii m maoii mysmocTsm pavno 15 cxx. (Omeem: 10 cx.)

Hafigure monoemue yanon 1 mywmocTed i nasepTITe rpadmic cTosIei BoID,
ecu oTpaemHe MORCXOMT o7 Menee mOTHOf cpexst. Jlmma Gerymei ommst
panna 16 cx. (Omeem: nysmocts ~ 0,08n; yomst — 0,04(2n + 1))
AsnnTyza KoneSamuit  mysmocTn crosueit poxmut pania 1 n,  aMmAHTYAA
KozeGamii B oK, OTCTOMIEl: 0T TyuHOCTH Ha 0,3 N, B ABA PAgA Membire.
Onpeseaire amny Geryimeit somst. (Omeem: 1,2 1r.)

Crosuas noma o6pasyeTes mpi manoemm Gerymeit apyKoBof BomIH 1 Hon-
Hu, OTpaeNOfi 0T TPANII PAIEEIA CPEA, NEPTICHANKYASPHOR HATpABTEITIO
pacnpoctpanerms pormt. Hafianre monoxemis yanon m mysmocreii cromei
DOTMI, ecau OTpANCMHE NPOMCXONT OT cpea Memee maoTHof. CxopocTs
pacnpocTpanemns apyxobux Koneammii pania 340 w/c 1 meprox 3 - 10 c.
(Omeem: mysmoctn ~ 0,051n; yars - 0,051(n + 1/2).)

Vposens C

Crpyna anmmoit 0,8  Tyro matsryTa Mexay AByns onopas. CropocTs pac-
npocTpanemms ponmu B cTpyme pama 16 /c. OupexexuTe wacToTH: mepBLX
RATH CTORYNX BOTN, HASAHNAR C CAMOIl ATHIHOH, KOTOPHE MOAHO BOSOYATE
b crpyme. Kaxite u oTix xomeanuii GyAYT NCTOTHHKAM CTMIHMEX 3BY0B?
(Omeem: 10,20, 30, 40, 50 T'n. Konebanus: ¢ sacrotoii 20, 30, 40, 50 I'n Gyayr
CTOURIMK AN CABIINMEX 3BYEOB.)

Crosuas nona o6pasyeres mpm manoxemm Gerymeit apyKoBofi BomIH 1 Hon-
Hu, OTpaeNOfi 0T TPANII PAIEEIA CPEA, NEPCHAMKYATPHON NATpABTEITIO
pacnpoctpanemns pormsr. Hafianre monoxcenns yanon m mysmocreii cromei
Bomm, ecam oTPaNEHHE MPOMCXOAWT oT cpems Goce maoTHofi. CxopocTs
pacnpocTpanemns apyxopurx xoreammii panma 340 w/c, uacrora - 4,3 xT'n.
(Omaem: yamss - 0,04n; mysmocrs - 0,04(n + 1/2).)
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. JlupaKnuoNtas PELIETIA OCREMENA GTLIM CRETOM, NAAGIOLUIN HOPMATLRO.
CHeKTpE BTOPOTO 1 TPETLETO MOPSAKOR UACTHNHO HAKIAZMBAIOTCS APYT Ha
Apyra. Ha Kaxyio Aiiy BOMNH B CHEKTPe TPETHEro HOPSAKA HAKAGAMBAETCS
CepeAiA eATO UACTII CIEKTPA BTOPOTO NOPSAKA, COOTRCTCTRYIOMAN ATHHE
o 575 wu? (Omaem: 383 me.)

Vposens C

. Tlepnox xuppaKiiONNOf PeMIET, HA KOTOPYI0 HOPMATLHO NAZALT MOHOXPO-
MaTInIecKas Boxua, pagei 7 s, ONPEACTITE ATHNY RO, CCTH YTOT MEHKAY
AHQPAKIHONNLIN MAKCHMYMAMI TEPBOTO 1 TPETHEro HOpsAKOS paser 8°.
Vo cumrars wanssen. (Omsem: 499 mwa.)

. Kakosa IMpiHA Beero CHEKTPA BTOPOTO NOPAAKA (ATHHB BOTH JAKTIOUEHS!
B mpeaenax or 380 mt 7o 760 m), moAyHeIHOro 1A dKpaNE, OTCTONMEN Ha 2 N

or andpaxumoniofi pemerin ¢ nepuogon 0,01 3e? (Omaem: 15,2 cav.)

JaGopatopnan padora N: 3.

Onpexenemue ATUMLL CRETOROI BOTHA € HOMOIELIO AUGPAKIHOMIOH PemeTII

Ileas paSomu: onpexexiTs, ATy cBeTORON oL
B PA3THUNLIX OBIACTAX CHEKTPA ¢ HOMOINLID XUPPAK-
nuomoi pemeric.

Heobxodumoe o6opydosanue: mudpaxuuounas
pemeria; ucroumuic cueta; numeiinas yerauoska A
ompexesemius s BomH cBeTa.

Kpamras meopus. Judpaxmus cera manSorce
oTieTauRO HAGMOARTER € MOMOIEIO AHPAKKHOHOT

ng

a
pemericn. Jlruna sonus A onpesersercs mo dopuyae i =

£ d - nepuox pe-
weTici; k ~ NOPAOK CHEKTPA; ¢ ~ VIO, N0 KOTOPHI HAGIOAAETCS MAKCUMYM CBETa

cooTmerersyomero ueta.

Tax Kai yr01 @ OuCHS MAT (TAX KAl PACCTOSNIE MEACXY PONIeTKofi i SKPAHOM @
MHoro GombiNle, uen paccTosmMe b OT MEMH A MeCTA, TAe HAGTIOAGCTCH MAKCHNYM
RO OUPEAENCHHO ATMHA), OO IUANCNHE PARHO:

. »
sing=tgoso=2.
Creposatensio, anuna o pasia:

@

A=t
T

Tlopsaox paGorsr:

1. TlonecriTe AnPPAKIMONRYIO pemersy B panky npuGOpa i yKpemuTe ee na
HOACTABKE HOXBEMHOTO CTOTHKA.
2. Dxpan yoranosuTe na paccrosmmir 50 o3 OF AUGPAKIUONHOH pemeTICL.
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10.B seneaoit Tpy6ice obpasomatack cTofuAs BorEa u HABMOAAI0CH 8 myd-
nocreit. Kaxona 6ui1a Amima I, BOSAVIINOTO CTOIGA, CoTit JeaeSMuLil cTep-
swens saxpennen: a) mocepeaniie; 6) B xonne? Jlanua crepans [, ~ 2 M.
Ciopocrs pacupocrpanenus ssyka » exese cocrasaser 5930 m/c,
5 soszyxe - 343 u/c. (Omeem: 0,925 n; 1,85 »w.)

JaGopatopnan padora N: 2.

Onpexeneine cxopoetn ayxa B BoaAYXe

Lent pafomu: 3maxoNmTLCS ¢ SBTCHIHES BOMMINKNORGHIS CTOIX GBYKOBHX
5O 1 ONPEACAITS ONAITHAM NYTeX CKOPOCTS SBYKA B BOIAYXe.

Heobxodumoe ofopydosanue: 1) Tpyba ¢ moxmwis mopurtes; 2) mmefixa na-
sepuTeabaN; 3) rencpaTop sByKoBOfi ¢ TeaCpoRON.

Kpamias meopus. BayKoBLMII BOTHANI HAILBAIOTCH PACTPOCTPANAIONIIECS B YII-
PYTOit CPEAC MeXARMICCKIE BOMMM, SACTOTSI KOTOPHX COOTECTCTBYIOT MNTCPBATY
16-20 000 I't. B orcncpiMenTansos OmpeACTEII CKOpOCTI 3BKa IpHNCHTETCS
MeTo CTOIX BOMN. CrOSIMMI HAJMBAIOTES BOTHb, KOTOpbe 03PA3YIOTCS mpH ua-
RO ABYX GeryIUX HOTH, PACHPOCTPRNSIOWNIXCS HABCTPEY APYT APYTY ¢ ORi-
naxombaH wacToTaMM 1 anmanTyA@w. TaKie CTOSIIE IBYKOBHC BoTHS 0BPAIYIOTCS
» Tpybe ¢ noxpmIL mopmEeN (puc. 3.3.2), TAe O uCTOWMKA 3bYKa 0BPAIYIOTCS
Gerymme oA B UPH OTPANCHII OT NPONSTCTDI B BHAC MOABIANOTO MOPII
HAWHHAIOT B OGPATHOM HANPABACHII PACHPOCTPANATRCSH OTpACHHbE Bomui. Ilpim
nazomemn nazawmeR 1 OTPAKCNNOR BOMN PeIYALTHYIOWER ABATCTES CTOMIAL
anyKoBaR ROMA. ONPORENAR PACCTOMMIC % MEACAY TYWHOCTAMH N YARaMH cTOMei
BOMM OKCICUMENTATLHO B TPYKe, @ TAKKE GHAS JIAMNAYIO IBYKORYIO HACTOTY V
FeNepATOpa, BLHCIAEN CKOPOCTS GBYIEA B BOIAYXe O GOPNYIE b = Av.

Tlopsox: padors::

1. Cobepirre rabopatopiyio yerattonicy coraacko puc. 3.3.2, ua xotopos: 1 - any-

KoBOfi TeepATOP; 2 ~ HATYUATEh GBYKOBAIX KoxeBamMi; 8 — CTaTLHAR TPYSA;
4~ munmerposas miaza; 5 - mopmems; 6 ~ yiasatens.

Puc.3.3.2

2. Tlomcmounte ¢ paspemenius npenofanatess: sByKooii rewepatop x cerit 220 B
1, BmOwHB ero TyNG7epos «CEThy, nporpeiite 2-3 auyTsr.

3. Iocae nporpena nepexTI0UATE 1M AUANAIOHOR I PYKofi HACTPOMIH yeTasoBITE
sazamnyio npenopasatesew wactory renepamm v. Pexouenayenuit quanasor
cocranasier 900-1500 L.

ITpuseuanue: yeranoBiTe FPONKOCTS 3BYKA TaK, TOGH O G5 XOPOIIO CTLIIIM, KO

B TO e BPEMS HE MemIAT APYFIM.
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©ie R - 97IekTpitieckoe CONPOTHRBICHIE TPOBOX-

cost ot
s, . io

TIpn copmagemun (passs xomeGanmii cinst Torca
 HATAKCRIR MTHORCRNAR NOWHOCTE HEPEMCR:
soro Toxca pan

p=iu=IU,cosot. @8

Cpeanee snavenme pymein cos* of, Kax 970 o T 3t
iAo 3 mocTPOEMNOTO TpApKA, 30 MEPHOA Tz 1

pasio 0,5 (puc. 2.3.1), modrony cpemiee suaere
Mompocri panio:

Pue. 2.3.1. Tpadu dymium cos* ot

LU, IR
iy

(2.9)

JLax Foro rofis (opNyAa ATA PACHETa NOWNOCTH HePENEINOTO TOKA CoBTAAAA
1o (popue ¢ ananormunoil popMyoit grs nocrosnuoro Toxa (P = I'R), soasres mo-
TH AGHOTRY O SHASGRIE GHAL TOKA  NAPAKEILA:
N ———
acaununy, nomopan o {3 pase mewsue €10 amnAUMYINOSO SELCHLE

ok

(2.10)

2
TIpu geficTyiommen sHANCHMH CHIL TOKA CPEAHSS MOUNOCTS, BHEISIOMAsCS
B TPOBOAIINIE B M NEPEMEHINOTO TOKa, PABNA MOIHOCTI, DLACIMOMENCH B ToM

PR ——
Heficrayioinee suasetiue nepementoro nanpaxemus « 2 pasa mensise e20 ax-

naumydnozo amavenus:
v U,

v (.11

5

Cpeamsn MomHOCTS nepeMeRIOTO ToKa MpH copnazemin (as KoreGammii cnLl
ToKA W HAPSUKHMS PABEA NPOMSBEEHHIO AeHCTBYIOUNX SHANEHHl CHIM TOKA
w manpsKenis:

P-1U. (2.12)

Banerins, w70 OGHIIO TEKTPOUIMEDHTELIME TPHOOPSE /U151 LTIl TIepeNERIOro
TOKA NOKAILIBAIOT ACCTEYIOIIHE SHATEHIS HMEPAENbIX BT,

Axrimmu conpornmaemiem R 1Q3naQemCR QUIUNECKAR GeAUNUNA, Onpedent-
exas omuowenuex cpeduezo suavenus mounocmu P nepenennozo moxa, nozio-
waenoil na yuacmue anekmpuveckoi yenu, x keadpamy dellcmayiouezo NaNCNUR
cunw anexmpuveckozo moxa I na smox yuacmre:

P

e

(2.13)

Cpednss XOWHOCY, GHOEIIIOWAACH HA YUACTIIE UORU NEPENENHOZO MOKA, PAGHA.
npousaedenuio K6adpama deiicmayI0WC0 HAYCHUS CILIbL HAEKMPULECKO0 MOK Ha
armuanoe conpomusaenue R dannozo yuacmra yenu:

P-FR. (2.14)






OEBPS/image/218.jpg
TIpi HE60.LIIIX GHANCHIX YACTOTS: HEPEMEHHOTO TOKA AKTHEHOR CONPOTHRICHHE.
HPOROAHIKA He AABICHT OT YACTOTH N NPAKTHNCCKH COBTAAACT € L0 HICKTPITCCKIN
COpOTHBIEHMEN B UEIH HOCTOTHHOTO TOKA.

B 01eKTPINECKIX HENAX NEPEMEHHOTO TOKA, KPOME AKTHBHOTO CONPOTHBICHIA,
BOHHKAIOT W peaxmuaHble conpomusenus.

Peaxmuanoe conpomuanenue - 5To CONPOTHRIGHHE HIEMEHTA CXeMi (KaTyIIKa
I KORZEHCATOP), RLIARANHOE HAMEHCRIEN TOKA LT HANPSKCHIS H3-38 HHAYKTHE-
HOCTH KATYIIKH IIH €MKOCTH KOWJeHcaTOpa.

3. Kamywra o yenu nepemennozo moxa. B miofos NpOROKHHKE, 10 KOTOPOMY
npoTesaer nepenenmii Tox, sosmukaer DIIC caMoumy K. BIsRIe SBICHAS CAMO-
MHAVKINN HA NPONeCCH B HeNAX MEPEMCHHOO TOKA PACCMOTPHM HA YHPOIICHHOM
npustepe. IIyCTh B Kemh NEPEMERHOrO TOKA BITIOWCHA HACATLHAR KATYIIKA © DACK-
TPIECIINM CONPOTHRACHHEN TIPOROA, PARHELM Hymio. TIDi HIMCHEHHAX CHIM TOIA
o rapmomecKkoMy 3akomy:

i~ 1 cos ot, (2.15)
» xarymie nosmmkacr BJIC caMOAVKINI:
&= -Li' = I Losin of, (2.16)

A€ L - MiAYKTHBHOCTS KATYHIKH; © - NMITYECKAT MACTOTa ICPEMEIIOTO TOKA.
Tax xax onextpusccxoe conpornpacue KatymK pauo mymo, o DJIC cavo-
MBAYKIINE B Heit B OGO MOMCHT BPONHI PABHA 0 MOAYIO I NPOTHRONOTOIA
1O GHAKY HANPSKCHILS A KOMRAX KATYIIGH, COJAQUNONY DHEMININ TCHCPATOPOM:
u= ¢~ -I Losin of. @17
Bty opMyaY MOAIO NPOXCTABIITE MATCMATIIECKH TORACCTREMNOF dOPMYIO

;
) e

Kasc 5o 13 Gopayr (2.15) 1 (2.18), K01€6amIS HANPSIKEHIE 12 KOMNAX KATYIIL-

xu onepesxaior o dage xone6ans ek Toxa ua = Nponasesensue [ Lo snanerca

3 - Bl
Ty 0 KOACGaNMIL HANpSACHIS 1A KaTYIIKE:

U, - I Lo. @19
Boezen: obosuateniie X, = Lo, KOTOpo HAIMBACTCS UNOYKMUSKbLM CORPOMLS-

X2 - Lo. (2.20)

1,

Tpn menobsosanus miAyKTHEHOTO conporupemis X, = Lo cpass aMmmeryzs
KomeBaNIii HANPAKENIS HA KONAX MACATLROI KATYIIKI © AMITHTYAOR KoeSamuit
cuni ToKa B weii connanaeT o Gope ¢ BpaKenIeN 3aKoNa OMa AT YIACTEA Hemt

LA @.21)

Ha pupasicenii (2.20) 1 (2.21) BUTeKaeT CACAYIOMu BHEOA: HAYKTHBHOE COMpO-
THBACHIE TNO NPOMOPIHONATLNO TACTOTE MEPENCHTORD TOKA; NOJTOMY AMIANTYAA
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KoeGaMIE CILTL TOKA B KATYIIKE IPH TOCTORMHON SHAMCHHI AMITHTY AN KoAeOammit

nanpsxens 0GpaTso nponopuHonaTbHa actore: I

Casir aast KoTeOAIMILI HANPAKEINIS HA HACAILHON KATYIIKE OTHOCHTENLHO (agk
T

KoseGaniit CHIIL TOKA Ha & IPHBOANT K TOMY, STO MOIJHOCTS HEPEMEHHOTO TOKA 1A Ka-
3 P P

TYIIKE B TedeHIe NEPHOAR MOHSICT GHAL; CACAOBATEALHO, CPEANCS SHANCHIIE MOMHOCTIL

HepeNCHIOTo ToKA KO MACATLHO KATYIIKE 3a HCPHOR OKAIHBAETES PADHLIM HYO.

4. Kondencamop o yenu nepementozo mora. Ilpi Biiiotenin KomAencatopa
» nems nepesenmoro Toxa mpomece ero sapAKH ATHTCH weTbepTy mepuoza. llocre
ROCTKCI ANTANTYANOTO JHANCHIS HANPSKCHHE MCKAY ODKIAAKANH KOWACH-
CATOPA YMCHLIAETCS  KONAGHCATOP B TENCHHe WCTHCTH MCHORA PAIPAKACTCR.
B CeAVIOmy0 HeTBEPTS MEPHORA KOACHCATOP DHOBS JAPIKACTCS, KO HOAAPHOCTS
HARpIKCHNS HA FO OGKNQAKAX HOMCHACTCH HA NPOTHBOTOTOKEYIO, AATCC Hepe-
JoBaNme PapEAKI I GAPAAH KoACHCATOPA mpofomEactes. Iponecct AAPIAKI
U PAIPAZIN KONACHCATOA UEPOAVIOTCS © HEPHOTOM, PABHEIM HEPHORY Korebamuic
HPILIOKENNOTO NEPEMERHOTO HATPSLORIS.

Kax n 5 nemn moCTORMIOTO ToKa, Teped AMDNEKTPHK, PadAeIOWi 06K IAMH
xomgencaropa, aackpcciue 3apaast ne npoxoant. Ho b pesytate mepHopicoxi
HORTOPSIONITXCS MPOIECCOR SAPSAKI H PAIPSAH KONACHCATOPA N0 IPOROAAM, COBAIL-
e ¢ ero BuBORaNH, TesteT mepesemmui Tok. JlaMna nAKATIBANIS, BTOTCHIAT
HOGACKOBATENLHO © KOMACHCATOPOM B HeMh MEPENEHIORO TOKA, KAFCTCA TopAICi
HempEpHIBHO, TaxK KAk weROBeNCCKIi 1183 NPH BHCOKO HACTOTE KoACBANIH] CHTLL ToiA
N GAMNACT MEPHOAIIECKOR OCTABACHIA CRETCHMS HITH AQMIH.

Tipi HoMeHEMISY HANPSKRNS 1A OBKIAAKAX KONACHEATOPA 10 FAPMONITIECKOMY
aarony:

u= U, cos ot, @.22)

58PS Ha €r0 OGKIATKAX TAKIKE HIMEHSETCS N0 ITOMY 7K€ JAKOHY:
9= Cu=U,Ccos .

KoeBaiie CILTA SACKTPINECKOTO TOKA B LEMi ONPEACIACTCA KAl NPOHIBOAHAL
aapsxa no Bpement:

~U_oC sin ot - U_oC cns(mr+g)A (2.23)

Cpanmene pupaswemnii (2.22) u (2.23) noxagmBact, 4T0 KoMTeGamAS HATpAKERAS
N O6KIAAKAX KOWACHCATOPA B IO IEPEMENNOTO TOKA OTCTAIOT Mo age oT Koneda-
i crss zoxa ma X . Tipouanenemne U, 0C smaseres awmamrygof xoreGamni cnss

2
exTpeckoro Toxa:

I,=UaC. (@20
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Omuowenue annaumydu xoreGanuii nanpascenus na xondencamope k anau-
myde KoneGaNWIE cunB IACKMPUTLECKOZ0 MOKA 1AIHAGIOM CMKOCTHLIN CONPOTIHRIE-
umew xomaencazopa u ofosnauaiom smaxon X,:
U1

X1 "o
(Cfan MCAHCAY ANILAITY Wb SHASCHHEN CILTH OTEKTPHICCKOTO TOKA It AMITHTYA-
Wb oHUEIIEN HANPCHIS 10 (POPNE CODIAZACT © BHPAHCHHEN daKoua Oa A1
YHACTICA HETH HOCTOANHOTO TOKa, B KOTOPOM DMECTO JAEKTPHICCKOO CONpOTHBICNIS
Gurypupyer exocTioe conpoTURTEIIe KORAGHCATOPA:

(2.25)

= (2.26)

EMKOCTHO® CONPOTHRICHIE KONAGHCATOPA, KAK If HHAYKTHEHOR CONPOTHRICHIE Ka-
TYIIKH, He ARTACTCR TOCTOMNHO ReIMHO. OHO OGPATHO TPONOPRHONATLHO UACTOTE
nepesemioro Toia. 109TOMY AMILTHTYAR KO7I€GANIE CHLIL TOKA B LTI KONZEHCATOPA
pH HOCTORHHO/ AMITNTYAC KONCGAHAIl HAPAKENI KA KOWICHCATOPE BOIPACTAET
npsiso nponopruoRaTLRo wacToTe: I ~ 0.

Crumr ant xoneGumiit o Toxa wa . omocTemo pasw KoseGamuit ma-

HPSUKERIS HA KOMACNCATOPE NPUEOANT K TOMY, UTO MOIIHOCTS NEPENEHHOTO TOKA HA
KOHAEHCATOpe B TeuenIe MePBO NOTOBHNL MEPHOAA HMECT HONOAKHTETbHEL JHAL,
a B Teenue sTOpoii moToBMIM — oTpuuATErbHML. CrepoBaTerLIO, CpeANee SHA-
NeHNe MOIHOCTH NEPEMEHHOTO TOKA HA KONZEHCATODE 3a NEPHOX OKASHBACTCS
papmbi my10. (DUSHSECKHl CMBICA DTOTO PESYIBTATA SAINIONACTCH B TOM, WTO
CHauaza 9a cuer PAGOTH BHEIIHETO eHEPATOPA NPOMCXOANT 3APIAKA KONXGHCATODA
M HAKOMICIE DHEPTILH D7ICKTPINIECOro IO, & IATEN 32 CUET SHEPFHH MICKTPHTECKOTD
OIS KOAENCATOPA COSAAETES DACKTPH'ECKHE TOK NPOTHEONOTOAHOTO HATPABIEIILS.
B peayasTate pabora aeKTPHNECKOrO TOKA 43 HEPHOR i CPEAHSA MOIIHOCTS CTAHO-
[rET——

Qo —

1. KaKinor (QHONECKHMM BOTMMHANH XaPAKTODHOYOTCA Ol HEPOMCHIOFO TOKA,
et B nee mnouaior peaticrop? Kaxonss irx Gopyy? Kakoe conporunieniie ua:
aumaeren axTu?

2. KaKisos (QMIUCCKIMH BOTMSMHANH XapAKTODHOYOTCA LOII, HPOMCHNOFO TOKA,
et » nee cnouaion Karymky? Kaxopst ux dopuyrit? Kakiie conpotimaenia ua:
uBAI0TCA POAKTHBNAIN it UIAYKTUBILIN?

3. KaKinin (HONCCKIMM BONNMHANH XaPAKTODHOYOTCA LOI HPOMCHNOFO TOKA,
som 2 see amousr soasescamop? asoms wx Gopks? Kaxoe comporasssime

4. Kax chssanst Mexcay coboll ACHCTRYIONH JASOIS CHUTLL TOKA i HATDKCHIS Ha
KOMZEICATOpE B 1o HePeMCHNOFo ToKka? Kakonis 1x GopMyn?

5. Kak cpaaus MY o0l AGHCTOYIOIE IHAUCHIS CHIL TOKA ¥ HATIDASKONIS 1A
KATYIIKE HIAYKTHBHOCTH © IPOHEGPOAINO NATHLM AKTHBHMM CONpOTHBICHICM?
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0 T

1. Hems ¢ ueroumkom nepexemnoro nanpsscoms u = U, cos ol COIOPIIT osHCTop
© axcruusn conporusaenen R (L > 03 C > 0). Sumilire BHpaKeHe 415 NIHO-
BEHIOTO GHANeMIA CHLTL TOKa, MPOXOZAMErO Heped PETHCTOp, AMIINTYANOTO ana-
wens e roka. Hapueyiire em it rpaguict samcmuocti 1,(t) 1 U, (1) 41s orolk
em. Wro MOAHO CKA3ATE O (paje KoACOMMI MANDAKCNHA Ha PEICTOPO It CILIL
roxa » emu?

. Tlem, ¢ HCTONMHKON TICPONONHOFO HATpKeMS 4 = U_COS 0f COTOPHIT Komgerca-
T0p ¢ aaekTPOCNKOCTHIO C (R —> 05 L > 0). HANMIINTG BMPANCHMA 15 CIUTH TOKA
B LEII, QMILINTYAHOTO JHAHCHILR CHILE TOKA, HANPSKeHI Ha KOMACHcaTOpe. Hapi-
eyiire tens 1 rpagusu sasewsoeri 1,(1) i U (1) Ars ool nens. Kak cxuuuyrsi no
ae KoneBANNA HANPAIKCHIS 11 CILI TOKa B HEII © KOUACHCATOPOMT

3. Tlons ¢ HCTOUNMKON MOPEMEHNORD HApSOMS U = U, COS Of CONPMT KATYIIKY

ugyscronoerio L (R — 03 C > 0). HAIMIIATE BHDAMCHHS A18 MTHODHHOR
AN HATIDASKOHIS 10 KATYIIKC 6 CHIL TOKA B O, AMILIKFYZUOTO JHAYOIIS
et roxa. Hapueyiize e, u rpauic sasscioers 1,(1) u U, (1) w1s 9700 nems.
Kak CABMHYFI 0 bage KOACOMNHS HANPSKEIIS H CIUTLL TOKA B NTM ¢ KATyuIKOl
e —

NPHMEP PENIEHHA 3AJAYUH

Banawa. KaTyimsa MigyKTHBHOCTH, AKTHBHAM CONPOTHBICHHEM KOTOPOIl MOXHO
npeeOpeus, BKTOUCHA B LEMh MEPEMENHOTO ToKA CTANAAPTHOf wactors. Hpn Ha-
npsukeninn 220 B onna Toxa B ueii pasua 2 A. HaflAuTe MRAVKTHEROCTS KATYHIKIL

Hamo: |Pemenue:
V=50 Tu| Jlia maxowgems MEAYKTHBHOCTH BOCHOTbSYeMCS (GOPMYAOH wH-

X
omeyra L =gt

TIpuncernin 3axom Owa AS HEMH IEPEMEHIOTO TOKA, B KOTOPOit HMECTCS TOLKO

v

: & gz X,
o sompormasenses 1 - - omsy X,
Bneen I U - refiersyiomme savenin nopexerioro Toa. B wtore monyaes

-2
P
m ypa— 0,35 (T
poaneest puerenne: L = 5ree s = 0,35 (Tn).

OzserL=035(n).

@) sama s camoctoTEnsHoro pewEiAn |

Vposens A
. Karynnia mysrisioersio 6 MIi ¢ aTusis conporuseniien: 8 Ox nomsosena
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4. Tlepeanuie nOpIeHS BILIOTIYIO i€ HCTOMLY ABYIcA ~ TeACORY, YCTARORICH-
noMy ¥ Kpas TpyGu.

5. Meanenuo n pasmoepHo oTOABHrAs HOpIEND OT Tene(oma, OTHETVTE TOUH
pesKoro yemneuns spyKa N0 Beci ATHIE TPYGM. DTH TOTGR ABATIOTER TYTHOC-
o, CoOTDETCTDENIO, PACCTONHIS MENAY HYSNOCTAMI ABAMOTCS ATUHOR
Boams CromTINX IBYKOBLX BOTI.

Paccrosmus L, 1 HOMCPA TOCK M SANCCHTe B AYPHAT HAGAIOACKIE.

6. Tlostopure AckicToms no mysKTa 8 u 4 A%% ABYX APYTHX NACTOT IBYKOBMX
KoxeGammii. Pexomenayestit xuanazon cocransier 900-1500 I'.
Peaymuars: uowepeniii saneckTe b xypuan uabaoAcH

7. Bucnionire muranne reneparopa Tysbaepon «CEThe 1 oTcTiowiITe yeTanonicy

8. Jlan ncex cayuacs onpeaeauTe amny croseii sonms.

9. Tlogeunraiire cxopocts a8yxa b Bo3AYXe A7 Beex IMaNewnit AmuwM Gerymei

10.Onpezennre abcomoTiyio 1 oTHoCHTEIBHYIO MorpemmocT HaMepemus. Jlan
1010 BocmOmKSYiiTeCs 1. 5 NaGopaTOpHOf paGors: Ne 1.

11, Banumnre puB0A: wTO B MONEPIH 1 KAKOf HORYCH PESYSTAT.

12. flan ocasicacus pedyasTaTA MPORCAANIOR PADOTH OTBETLTE Ha CACAVIOMHS
sompoct.

Konrpoasiste nompocs & aaGopatopuoit padore N: 2

. JMaiire onpeAeneHis IEPHOZY, AMIINTYZE, UacToTe I dage KoeBaRIL.

. Touesy crosuas B0 He nepewocHT ouepriu?

. Kaxc 0B%cHseTes BORIKHORENIE CTOSMIX BOALT

. Omumaxosu mm aMmmTYZM KoneGammil Towex cpesst B Gerymedi, crosueii
somnax?

5. Kax mawensiercs pasa ko1eSaumil Touek CpeAN OT TOMKH K Touke B Gerymeit

noame? B crosueit nomne?

1. Koraa it mwees Zen0 ¢ BOTHODAM HPOCCCON, TO B IPHPOXE OueHD HacTo
BeTPEMAIOTCS CaYIAI, KOFAR OAMOBPEMEHIO B AQNHOI TOWKe NPOCTPANCTEA Nepeceia-
sores gme onmss. Hanpisiep, B Boxy MOeT Guirs GPOmIeHo 48 kanus, b pedyabTaze
0BpasyIoTes ABE BOMMLL I KAREAR MO MIX, PACHPOCTPANSSCE 1A HODEPXHOCTI DORML,
Deger cefa max, Kar GyATo APYFOi BoT He cymecTBYCT, TPOXOAS cxkBow Hee. TIpi
5TOM B MOKEM JANOTITE, TO HEKOTOPIE YHACTICH BOTH e BOIMYICHH, A B APYTHX
MeCTaxX BOIMYIEHHE YCHTIIOCE.

JLAs omuCAIIIS MPOMCXOARIULY ARTGHI TPH HAIATKE ABYX BONE BROAWTCH TO-
wsThe Kozepenmocmb G0
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BoTHAI HAILIBAIOTCS KOTEPENTHLINIL, €CTL PAINOCMY UX (A3 OCMAEMCR ROCMOAN-
il a0 apement. Kozepenmubiauu xozym Goims AUl G0N, UMEIOUIE OUNAKOGYID
wacmomy.

2. Hurepgepentueii ROA NAIWGaEMER AGRENLE CONENUA & mpocmpaNcmae
Q6yx (WAL HeCKOABKUX) 6OAN, NPU KOMOPON 6 PASHUX €20 MONKGY MORYYAEMCA
yeunenue unu ocrabrenue axnaumydw peayrvmupyioueii conns.

MHTep{epeRINONRYIO KAPTHAY MOAHO HAGTIOAATE TOTLKO A1 KOTEPENTHLIX BOTH.
PacCMOTPHM BOIH Ha HOBEPXHOCTI BORH, BOSBY A EHILE ABYMS WAPUKAMH, VEper-
leHHLIMI HA CTEpIe, CORCPIIAIONIEN TapMOMIeCKie Konebaust (puc. 3.4.1). Ilyers
5 TouKe M OAHOBPEMENHO HAKIANMBAIOTCS e BOMNBEL. AMIIHTYAY ITHX BOTH MOMHO
CHITATE OHIAKOBO TPH YCAOBIN, €CI PACCTORHNE MEAAY HCTOUHMKAMN ABYX B0 |
enme nyreii d, u d,, npoilenux somnaws 20 Towi M.

Puc. 3.4.1. Hazoxene noxu o1 Puc. 3.4.2. Tamenre u yeunenne
[T —— Korepenaix Bom

Peoyaurar snepdepennun (yenrense Wi ocaabaemne) JABHCT OT DTS
Ad = d, - d,, xotopas nasumacrcs pasuocmbio x0da aoa. Hampmicp, cexi pacesoTpi
nazowenne ABYX Bomm, pagmocTs (a3 KOTOpHX pavma Ap - T, T.c. KoxeCamms
npocxos 5 npoTHBoage (puc. 4.2, a), To PATHOCTS X0Ra PABA HOAOBNE ATHI
soams (Ad - ./2). Bropas boma oteTac or ApyToi na mozopwmy nepoaa. Tlpi xon
Boms racaT Apyr Apyra. To eCTH AMIANTYAA PeSYTLTHPYIOIIETO KoneGamis pasia
Hytio 1 B paceMaTpuBACHOi: TouKe KoneSamti e, To e CaMOE 6YACT NPONCXORMTE,

3,5
ecau pasmocTs Xona Oyzer pasua A, 2 ... w A
P yaer paska o1, o A

Ha puc. 3.4.2, 6 u305paeHo HATONeINE ABYX BOTH ¢ PASHOCTHIO (Bas, PABHOi HyTO.
B otom cayuae pasuocrs Xoga papua anume ot (Ad = 1), npu 97O rpeGui Boxn
coBHAZAIOT. CAeA0BATENLIO, AMILIITY A PeSyILTHPYIOMEro KOTeCaNII YABANBACTCH
1 mpomexozuT yenenme sonmavu Apyr Apyra. Ecan Aaie pasnocts Xoxa Gyzer pasia
ABYM ATHHAM BOTHLL, TPeM ATUHAM BOTHE H T.X., MOWHO GYAET HAGTIOAGTE TY e
nurepdepenmomyo KapTuiy. Tawin 00PAsOM, MOMHO CHOPMYIHPOBATE YCAOBMS
MHHUMYMOR 1t MAKCHMYMOR MHTEDEPEHIIH ARYX BOTL.
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Ecau @ dannoii mouxe paanocms xoda dayx naxraduaaensx dpyz na dpyza
@oan paana yenomy wucay aoan, mo @ dannoii mouxe cpedw nabrodaemen Maxci-
MATLHOE YONICNHE AMITHTYS BOH (YEAORNE MAKCHMYMA):

Ad =k E=0,1,23.... (3.15)

Ecau @ dannoii mouxe paanocms xoda dayx naxraduaaensx dpyz na dpyza
a0an paeua nevemnuoxy wucxy norysonn, mo & dannoii mouke cpeds nabarodaemes
MAKCHMATLHOE 0CTAGICMME AMILTITY I BOAHEL (YCAOBNE MIKIMYMA):

a
Ad=@k+DF, E=0,1,2,8.... (3.16)
Ecau a dannoii mouxe paanocms xoda dayx naxradueaensx dpyz na dpyza

x
d0an paena npoxexymouNONY INaxenuIo HeXDY % u T, mo u axnAuMYDa npu-

numaem anauenue mexdy nyrem u ydeoennoi amnaumydoi.

Tlpu pacesorpeniui pesynTara METEPAEPOHINE BYX MOXANHTECKMX BOIN
BeTaeT mompoc o 3aKoHe coxpamemi omepriL. B ca;oM Aene, WTO e HpOHIOHACT
© oeprHet ABYX BOTH TH FAMICHI IMH APYT APYFa? BeAl BOTHA NEPOROCAT oHEP-
ruio. B TouKe, Te ABe BOTNL TACAT APYT APYTA, SHEPTHS He HeesaeT. A Kax pas ot
9HEpIHS mepepACTPeACIACTCS HA TO, YTOGH B APYTIX TOUKAX CPEAN, TAC PAINOCTE
XOfa ABYX BOTH VAOBICTHOPSET YCAOBMIO MAKCHMYNA, NPOMSOULIO MAKCHMATLHOE
yoenuuenue anauryzst. Kax BUANO, B NPHPOZE BCe ABIEHIS NPOUCKOLAT JAKOHO-
stepio. COIACKO SaKOMY COXPANCHS, CYMMAPHAS DHEPIIL, HEPEHOCHMAS BOTHOM,
e wemsieres. IIpoCTO B HEKOTOPLIX TOUKAX KORBGANIS BORCE UCTEIRIOT, & B HOKOTOPEX
3a cuer ororo yewnpaoTes.

@ R —

Kasoo auzewte nasupacres uuzepepomoll 501u? Kakie 50T HAIMBAIOT KOre-
" penmusnn?

KalORL YETORILA MAKCUMYNA 1 MUHIMYNA uiTepdEpUILI ABYX BoAH?

@ 3. Tloueuy WATOPOEPOHIMONNAN KADTIHA OTYCTINO BINA TOTLKO BOIHIN IPAMOM,

HpOXOAIE]! HOCEPEAIIE MEACKY HOTONHITCANI?

[©&] 22a2ume (reopericcros neeneaonanne)

1. Mumepepenuuonsas KApTiiia HAGTIOAICTES B PEIYILTATO HAIOKOHIS ABYX KOFC-
pewTiLIx o, ccau ATuHa ox pania 0,5 . OXapaKrepuayiize uiTepdeper-
HHOMIYI0 KAy 15 CA0AVIONX padoeTel X0R08: 0,186 0,3 34 0,536 0,6 35 0,7 ;.
095 13 23 836 4365 50,

2. HapucyliTe BOTHM, WAYIH OF ABYX KOTEPOHTHLX HCTOSHIKOD K HKOTOPOH TOUKe.
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1. Mexammiceias sonua crocobua orubars
npemarerais. Hanpiep, B Mope BOHS oXnba-
107 KaIH, TopuAMIe WO oM, a 9a KaNTN
Beayr ceGa Ka Gyxro oTnx mpensTersiii 1t e
61110, Bee Bomm cmocobus ormGaTh mpensT-
Crows, umo smaseres wx gyndamenmarensi
coviiemao. Boyxosse DoT X0powmo TPOTD-
B e —
AOHOCHTCS X0 MECTA NASHAUCHILS, HECMOTPS KA
nepenus, A0Na 1 ApyFHe mpenATCTDHS, BCTAI-
e na ero nyra.

Xpuernan Tiofirenc, ncezeaonas mogobuse
smaenis, 5 1678 rony mpumen K Taxowy BB~
Ay, naspammony nossce npmmmumon Toirenca:
kaxdan mowa pponma, do xomopoii douna
cona x moxenmy apexenu t, emanosumen
uemounuKon smoputnbE GonH.

Corzacno npmmmuny Tioiirenca, xaxzas
0w BOAOROf TOREPXIOCTH B NOCTCAYIOMIE
MOMCT BpEMCHH pacCMATPHBACTCA, KAK HCTOT-
s moan (puc. 3.5.1).

v

[——

AT

Xpueruan Tioiirenc san 3aituxes —
HugepTARACKIH MeXQUML, DU,
atewariak, actpouon i waoGperarexs.
Tlepaiait uuoerpali wien JIOwIoHCKo-
10 Kopozenckoro oGuecrsa (1663), wien
DpaityacKoli akaeNII HAYI: ¢ NOMONTA
e oconauus (1666) u co nopuit npe-
awgenr (1666-1681).

‘Opun 1 ocuoBoMONOKLHMKOR Teope-
miieeKoll MeXAHIKH it TEOII BeposT-
nocreli. Bice amawnTexnusil BiA0L
b onTKY, MOTCKYARPHYIO DUAHKY,
acTpomONIO, reoMeTpMIO, HaCOBOE
0. Oriputn xomuia Carypia 1 Turas
(cnyruux Carypua). HaoSpex mepayio
PAKTIECIN NPHMOIMMYIO MOKCTL
uacon © Manmuico. Tonoskina Hava10
BoxmoRolt onuke.

Puc. 3.5.1. Bomuonoli GpoNT 1t HCTOTHMKH BTOPHIHLLX HOTH

2. Jinpaxuneii nasmaaemen ozufanue aornoil Kpas npensmemaus, ocobeno
omuem G0 naba0daexoe npu MATWX N0 cPaSHENLID ¢ AAUNOI GOANM PAINEPAX
npenamemaus (d ~ 7).

Slonente audparmn oGvacnseTes ¢ noMombo npmmTa Tofirenca.

Tiyers miocKan BoTHA HOPMATHO HAZACT HA OTRCPCTHC B HCNPOIPATHON OKpANC
(puc. 3.5.1). Kaaan Touxa yuacTa BOTHOBOTO (DPONTA, BICACHHORO OTBCPCTIHENM,
CTYAUT HETOUMIKON BTOPINHLIX BOTH (3 OAHOPORHOF HAOTOMNO CPEAE NI cipepi.
wectue).

TlocTpoits o, OrMAIONYI0 BTOPITILE BOTHL AT HEKOTOPOFO MOMEHTA BPC-
M, b1 DUANM, 4TO (PONT BOIL JAXOAWT B OGAACTS TCONETPHICCKOR TN, T
Bomua ormbact kpas oTnepeTis.
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3. dpenes cymecraeuno paasin npiunun Tiofireica CICAVIONIMI HOA0KEHI-
s, moy b nassanie npumin Tiojirenca — ®perexs:

« Bee amopuunsie ucmounuru Gponma eoans, ucxodauel us 0duozo uemou
hua, xozepenmiet sewdy coboi.

* Pasnbie no niowadu yuacmxu 0ANO6OI NOSEPTHOCTIL UsIYUAIM PaSHBLE
unmencusnocmu (sounocmi).

 KaOuiii GmOpUNHbiL UCMOUHUK U3y4GEM CGem MPEUAYUIECIGEHHO @ HARPaG-
nenuu enewneii nopManu x 6oanoaoil nosepxuocmu & smoit moure. Axnaumyda
6MOPUHBLE 6014 6 HATPAGAENULL, COCTIABAIOUIEN Y20 0 C HOPHALIO, ME HEHbULE,
wex Goavute yzon a.

* 148 GmOpUNNLLY UCMOURUROG CRPABeDILE MPURIUR CYRePROSUULL: USAYNENUE
o0duux yuacmros aoanosoii noaepxocmu ne anusem na uiryvenue dpyeux (ecxu
HACTL BOHOROf HOREPXHOCTI NPUKPHITE HONPOIPATHELM DKPAHOM, BTOPHUHLIC BOT-
HE GYAYT HSTYSATLCS OTKPTHMNI YHACTKAMH TAK, KaX ec;i bt 9Kpana e Os10).

Henossys ati monomensi, Mpexes yKe MOT CACIATS KOTHYCCTRNHNE Pac-
T AppAKIHONNOf KapTHHHL.

4. JLAst Tor0 wTOH TOMT YCROIS, M KOTOPHX MOHO HABAIOAATS ANGPAKIIO,
pacexoTpI HeckoLKo TpHMEPO.

B 507 ARPAKIINO MOKHO HAGAIOAATS, CC HA HYTH PACTIPOCTPANCHILS BOAI To-
CraniT, oipai ¢ yaxofi IMETHI0, PAIMEPH KOTOPOi MOLIIE ATHHE BOTHAL. Ba opaHON
HAUHHACT PACTPOCTPANATECA ROINA, Kak GYXTO HieTh ABISETCS HCTONMHKON BOTH.
ECAn pasuepst mem BeAMKH H0 CPABHONIIO o ATHNOH BOTHA, TO BOTHA TPOXORUT
cicnoas oTnepetite, tte Mz caoeit hopst.

TIpeacrapue cee, w0 Bt cO CHYTHIKOM HACTE H0 VNI i BAIN CHYTIK TOABKO
*To noBepiY:t 38 YTOX 0MA, HO B €O e He BATe. OKTKIYR €ro, BN YCTHIIITE
OTOMB. BByK ~ MeXamWUeCKMe BOTHM, KX ATHHA B BOIAYXe HOpAAKA 10, crer —
oICKTPOMATHITHEIC BOAHL, HX ATHIA HA TATH TOPSAKOR MOHLIIC, oM Y IBYKOBLIX.
Buysc oforuy yron Aowa, cher e cxor 9T0 creaaT. B AANHON HPHMCPE Mb eTKO
naGai07aeN MIGPAKIIIO IBYKOBX PO, & APPAKIIS CHOTODLIX BouH Cels e o6ma-
pysmbact: opyxc beAeT cebt war BoA, 4 CBOT ~ Kax reomeTpeciii Ay, TIpma
npocTa: monna AMbpATpYeT Ha mpemATCTDAX, passepu d KOTOPBIX He CAMIKON
Do no cpasnemtio ¢ Aunof noxs 2. Tax, yenosun nabaodenus dugparyuu:

d<h

Eoxn pasmeps: npensizersns ouents sexmist (d > 1), To qudpakmus neasuersa,
HPCAMTH OTGPACKBAIOT METIYIO FCOMCTPICCKYIO THb.

@

1. B sen cocrowr uomneckuit exsien npuna Tiofireca? Kak Gopsyupyeres aror
npusn?
2. Kaxoe swieme nusumacres AudpaKiel? Kak b 5010 MOKHO HAGTIOAATS ANDpA-
1o po? Kak 00bcHuTS AHPPAKIIIO BONK 1A 0CHOB HpMMKMNA Tiofirerica?
@ 3. B uen cocrour guawueckuii cubex npummuna oitrenca — ®penenn? Kax oror

s Gopsypyeres? Kakisit nozosemas fonomuen?
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2.3.2.

2.3.3.

2.3.4.

2.3.5.

2.3.6.

2.8.7.

2.3.8.

2.3.9.

K HeTOSIIIY MepenenTOro Toa ¢ mKMTIECKoi wacToToi 1000 pax/c. Haiimue
cxmmr pas memay KoneGammsM cinet Tora 1 manpse. (Omsem: ~37°.)
Komiencatop BKIoTen B eN NEPEMCNNOTO TOKA CTANAGPTHOF MACTOTH.
BomTwerp, momsmouenmmii K oToi mems, mokasmmacT manpsxemie 220 B,
a anmepwerp, srmoucmmmii B nee, moxaswpact cwny Toxa 2,5 A. Kaxosa
emocrs, xongencatopa? (Omaem: 36 mcd.)

MiaysTsioe conporunaeme karymc paso 500 On, adpiperTinioe manpse-
e cern, B xoTOpYIO BRMORCna KarymKa, ~ 100 B, wactora Tora ~ 1000 I'n.
Onpesemre awmanTyxy ToKA B IEMH N MAAYKTHBROCTS KaTymKH. ARTHDEII
compoTIenMeN KATYIINH 1 MPOBOATIMIX MPoBOACD MpemESpeD. (Omaem:
0,28 A; 0,079 )

'KATyIIIca ¢ HITTOKHO NATAIN GKTHDHBIM COMPOTHMICHHEN BICTIONCHA B IeND Hepe-
em0r0 Toxa cranzapTioit sactors. Tlpn manpsuxemm 120 B cnna ora 5 oToit
nern coeraser 2,5 A. Haiizrre maywcrimoers xaryunsss L. (Omeem: 0,15 Ti.)
Vposens B

Hamumure ypapmemnst, BHPAKAIOWHE JABHCHNOCTS HANDSRCMHA U — u(f)
n cumst Toxa i ~ i(f) ot bpenems ¢ b peancrope conporunaenmen 100 O,
BRmoNeION B cers mepemenmoro Toka ¢ manpsxemen 220 B crangapToi
wactors. (Omaem: u(f) = 311 cos 100 xt; i(t) = 3,11 cos 100 nt.)

Bo CROTBKO a3 YMENDITTCS HAYKTHBIOC CONPOTHBACHTE KATYIIKH, CCTH €6
BRmouNTS B ems nepenemmOro Toxa ¢ wacToToit 50 It mecro 10 KTn? (Om
em: B 200 pas.)

Vposens C

Tlpw sxmowemmn xatymen B mems mocTomMHORo Toka ¢ manpswenmex 21 B
cuna oxa panma 7 A. EeTn KaTymiy BETIOSNTS B eTD NEPEMCHTOrO ToKa
 raxmy e nanpsemmen 1 wactoroii 50 I'n, To ci1a ToKa B Hem GYACT panna
3 A. Onpenenure nnayxTmmocTs xaryman. (Omeem: 0,02 Ti.)

Pannca npamacres 5 marmTiow nose 1t cogeprcat 100 BHTKOD MeAHORo TPOBOAA
cenenmes 0,5 e, [imna ozuoro puTrca panma 40 cxv. Onpeaenre AciicTnyomee
amanenme Toxa » nposomKE conpoTunACHIex 5,6 On, KoTOpH npHCOCATHEN
X xomman panscn, ecam Maxemmansoe onasemue BJIC b obworre pawicn 2 B.
Veanoe conporimaente mexn cocrapasier 1,7 - 10 On - . (Omeem: 0,2 A.)
Panxa nromazpio 200 ex? ppamactes BoKpyT croeit oci ¢ actotoii 10 'y
B warmmTHON noRe ¢ AV 1 T, B NatansmLi MOMCIT BpeNenI HopNATH
B — p
e ypanmemue sapucustocTn H]IC MBAYKIITH OT BpEMeRI AT QMO pavIcH.
(Omeem: c = 1,256 sin 62,8 £

2.3.10. leficrpyiomee onaueme HATPUKEMI B CCTH HEPENCHNOTO TOKA € HACTOTOl

50 Tt pasio 120 B. Oupesexitre spess, 5 Teueniie KOTOPOTO FOPHT HEOHOBAS
AAMI B KaIOM HOIVTEHOXE, CCTH TOTEHINAN GAAHIAHHS TAMIH PARCH
84 B. (Omaem: 6,7 uc.)
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1. Paccuorpun onextpucccyio mems,
cocToTyIo 3 moceAOBATE LI CoCREI-
ssix pesucmopa, kondencamopa n Kamyuwiw
(puc. 2.4.1). Ecan x numoxaw otoi orex-
Tpiecicoit nemt npACKITY dACKTpIHICCKOE
HATpAKCINC, MAMCHAIOCCC TO TAPMONIL-

“teckony saKomy ¢ HacTOTOR © 1 aMmTHTY-
0it U, T0 B HEH BOHHKHYT BLHYKACHHEE
KOeBAMIIS CHLIL HEKTPINECKOTD TOKA. ¢ Tofi e UACTOTOfi 11 HeKoTOpoft AMMANTYAOf I, .
Veranomi cpss MeAAY AMIINTYAGMH KoTeGAMIE CHLILL TOKA  HANPAKENIIS.

B 060 MOMCHT BpEMeHI CYMMA MIHOBCHNLIX GHAUCHI| HANDAKHMI HA To-
CICAOBATELHO BITIONEHNBIX DIEMEHTAX NN PABHA MPHOBCHHOMY SHASCHHIO IpH-
oeunoro HARpseHs:

Puc.

4.1, Tens, nepexeunoro oa

u =t @21
BO BCeX MIOCIEAOBATE MO BICTIONHHEIX 2/1EMENTaX HEITH HIMCHCHTIS CHLIH DTEKTPH-
HECKOTO TOKA TPOHCXOANT MPAKTIICCIKH OANOBPENENTO, TAX KAK DEKTPOMAFTMTHHE
BaammoeiicTons pacnpocTpansOTCs! €0 cropocTbio cneta. [0aToMy MOHO CTHTATE,
To KoMEGANINS CIHTH DTEKTPHTECKOTO TOKA BO BCCX DIEMONTAX MOCACAOBATENBHOf
nem npomcxonaT mo saromy:
=1, cos ot. (@.28)
Kax 61110 moxasamo B § 2.3, KoACOANIS HATPAKCHIIS KA PETHCTOPE COBIAAOT 1O
{page ¢ KoACAMILANI CHIL DICKTPIECKOTO TOKA, KOEOANIT HATPKCHNS Ha KOWACH-

=
carope orcraior o ase wa o KoneGamii e Toxa, a KoneGaNIA RATpKEITA A
» oo na 2 >

amymxe onepesxaion o Gase KoxeSans st roxa wa 7. Tloasosy ypemsenne (2.27)

w-U, cosat +U, m(w&]+ u, m(m,ﬁ), (2.29)
: K v :

tae U, U, U, - aMAuTYAst KoneBaunii HANDSUKCHIA H PEGNCTOPe, KATYIIKE
u Konzercatope.

2. PaccMOTPIM METOX BEKTOPHAIX AHATPAMM. B ZANHOM METOZE MOKY, HANPANCEHUS
u BJIC, peiicTnyiomue B Uem, IPEACTABINOTES B BiAE BeKTOpos. MoAy:IL BeKTOpa
pases anmmuTyAe. VoA MEAAY BEKTOPAMM WHCIeHHO pasen CABATY (a3 ¢ MEwAY
miscit, OGLINHO OFH KO BEKTOPOB BHOMPACTCS B KAWCCTEE HCXOANOTO HANPABICHIS,
07 KOTOPOXO OTCHUTHBAIOTCS Boe CABUTH a3, T.e. HANPABICKIS OCTATLNAIX BOKTOPOR.
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B niocaeosazensoii e YA0GHO B KATECTR MCXOANOFO HampABOwIS BGPATS
newzop 70xa L (puc. 24.2), B mapanaeasIoit Hems ~ BeXTOp HATpAKCHIA.
ASITITYANAE SHAYEHIA BOKTOPOR HATPAKCHIL 1A PESHCTOp, KATYIIKC WAVKTIE-
HocTI 1 KoMRCHCATOPE exIoETI, & TaKaKe ToKA NpOACTABACHL B GopNYAX (2.T), (2.19)
4 (2.24). Bexcrop nanpaxemta na peaucmope U, = Rl mapaenen sextopy oxa In
(camir has ¢ = 0). Moayni BeKTopOB, OTOGPARAIONIIX HATPANCHIA Ha UNDYKMUGHOCTL

w earocmu, coormercrsentio paswss U, = oLl u U, = nonepnyz
ommocumeno nexcropa 1 ma yron +90° (uporis waconoit crpesin), a exrop U,  a
¥r01 (~90°), T.c. 0 waconot crpee.

3. AMILTITYAY KOCGANIIE HATIDIKEHILS B HETH HepEMEHHOTO TOIA OO BHpATHTI.
LEpe3 AMILAINTY AMAIE IMATEHILR HANPIUKEIIL Ha OTACHLALX CC DICMENTAX, BOCTIOTLI0-
naunics atemodox aexmopix duazpaa. TIpi OCTpOEHI BEXTOPROT AMATpAMMLL
HEOGXOXINO YHNTHBATE, ¥TO KOACGAMIA MANDAKCHILL Ha ONUCTOPE CORNAAAIT O

dase ¢ KorEGAMNEMI CRAL OAEKTpIIECKOTO
ToKa: nooroMy BeICTOp, HOGpANKAOMA BT
TyaY manpsoxemis U, , copnagact o nanpas-
P S —————

Tyay cuwns toxa 1, (puc. 2.4.2). KoneGamus

~HATPAKCHIS H KORAGHCATOPE OTCTAIOT 10 hage
T

na X or xomeSammii cust Toxa, nooTomy Bek-
3 y

70p U'.. oreract ot sexropa In na yrox 90°. Ko-
e6AHILS HATPAUKCHI HA KATYHIKE ONICPEKAIOT

Puc. 242, Bexropue puarpenss  Ko7eGa cuns 10K 10 ade wa ., novmowy

Bextop U, onepemaer sexrop I na yron 90°.
Ha sexctopuolt AHrpaAMe MIHOBOHHAE SHASCHUA KATPAKEHIS Ha PESHOTOpS, KOI-
AEHCATOPE I KaTYIKe OIPOACAAIOTCA TPOGKILNH A TOPHSONFATLHYIO OCh BeKTOpOB
U,.U,.u U, spamatomuxos ¢ omakosoit yraosolt ckopocTuio o nporis wacosolt
R T ————————————————————
S R ———
seropon U,., U,, 1 U, Ha ropHSORTATBEYIO 0ck. CAOAORATETSHO, aXTANTYAY U
HOHO HARPANGHIL NGO HAITH KA NOAYTh CYMN BAIIICYKAIAMILLK BeICTOpOR:
U +U 40 (230
Hs upasoyronsoro Tpeyromyumka (puc. 54.2) aunnryay KoneSauui Hanpaxe-
s U, ma noedt nem onpezen o eopee Maaropa:

U= Ui + (Vs ~Ueu) (2.31)

(. R) + (12X, - 1X)

(2.32)

. 1
R +[oL-
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Orciona moxym 5aK0m OMA /UL HOCAETOBATELHOI DACKTPHSECKOI HemH nepe-
MEHHOTO TOK, COACPRAIEl AKTHBHOE H PEAKTHBHOE CONPOTHBICHHS:

v,
S S S— (2.33)

e

Buamenarens, dopyy (2.33) npeacranser coboii noxKoe IneKMPUNECKOE CONPO-
musaenue HOCTEROBATE IO/ DIEKTPUNECKOIL eI HepENEIHOTo TOKa:

z-r +(mfi] : (2.31)
o

4. @asa xoxeBamuit mommoro wampseris panma (of + 0) (puc. 2.4.2), crenosa-
TeLI0, NTHORCHHOC JHAUCHIE HOTHOFO NANPAKCHIS HOCAQROBATEILHON LEMH Ope-
ensieres dopuyioii:
u = U, cos (0t +¢). (2.35)
Cmur st @ xoneGanuil nanpRAENUR OMHOCUMERbNO dazut KoReBaNU CUnH
anexmpuneckozo moxa MoxHO naimu U3 GexmopHot duazpa b

(2.36)
cos o (2.31)
o
Vrox g wowio onpesenns Taxe mo dopuye: tEQ /R (2.38)

@ ]

1. Kak SAmMCLBAIOTES YDABNOMIS LIS MIHODOHHLLX GHAMEHIIE CHLIL TOKA 1 HATPSKC-
HIA B €O TePeMERNOr TOKa, COTEPAILEH TOCICAOBATELNO COCTMNERNLIE Peaic-
o, katymky 1 KowgencaTOp?

2. Kak MOSKIHO ONPEACNTS AMILITY/NLIC JHATOHHS NANDSKONS W CLIL TOKA TS
Deoli ICKTPHUCCKO LOI, B KOTOPOMi HOCTEIOBATEILO COOMNCHL PIHCTOD,
KaTYIKS I KONACHCATOP: 4) METOXOM BOKTODULIX AHATPAMAG 0) ANAMTICCIINM
uapakerte (r.e. dopuyol)?

3. Kak sanuesnaeres 3axon Owa /U1 10K TPHCCKON O HPONCHNOTO TOKA, CORCp-
SKAILeH POIHCTOP, KATYILKY 1t KOWAOHCATOD?

4. Kakast nemrumiia MATHBAOTES HOTULIN DICKTPICCKIN CONPOTHBIONHON UOIH Hepe-
Mexoro Toxa 1 Kakoil Popy-10fi ona pipaNaeTCs?

. Kai ONPOACASOTCR CABT (3L MY HATIDKOHMEN H TOKON ANATHTHUCCKH 1 10

Bexropuoli uarpae?
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0 T

AKTHBHO I DEAKTHBNOE CONPOTHRACHIA B LEM MEPEMEHHOTO TOKA MOWHO
BITIOUNTL # NAPAATETERO. BTOT CAYHAH PACCMATPHBACTCS HIKe HA NPIMEPE e-
menis sagat.

NPHMEP PENEHHA 3ATAUH

3anawa. Komaencatop emxoctsio 200 M, PesscTop compoTHBICmIHEN
100 On m xarymxa wHAYKTHBEOCTSIO 50 MTH COEAMNCNE NAPAILIEXLHO
 mOmKmoNenH K HCTOWHHKY ¢ AeiicTsyionum manpskenen 220 B (puc. 2.4.3).
Haiiure asmmryss ot 10xos I, I, 1 1,,, B NAPALICTLILX BTBSIX 1 AMIIHTYAY
et Toxa I, 5 nepassersientoii wacru uem. Uactora nepeMentioro Toxa crai-
Aapruas. Hafimire nommoe conporunsesie nem Z.

Puc.2.43
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O

B HEG01LILOM HekyCeTHONOM GacceliHe MCCIEAYIITe OBEACNC HOTHM Ha IOBOPXHOCTH
BOZM, HCIOTAYA TPETPAAM PANIIOTO PAGNEPA HA MYTU €e pacTpocTPANEHILA. Cron
~HAGTIOCHHS I BBOXL IPOICTABLT B BIAC POPATA, CONPOBOSID PHCYHKANIL.

KPATKHE BBIBOJ{BI INIABBI 3

+ Boanoawx npoyeccon (wn 60nnoil) HALBACTCS TPOLECe PACTPOCTPAHEHIS
Ko7eBamii B cnOMHO cpeae.

© Mexanuueckumu oAKaNU HAIHEAIOTCS MEXAHMCCKIE BOIMYINCHHS, PaC-
npocTpansmomuees » yIpyroii cpeae.

© Jlaunoil Goauw ) HAIMBECTCH PACCTOSNME, HA KOTOPOS PACHPOCTpAHSCTES
oxua 3a nepioa.

+ Bonnoabia (-ponmo HAIHBALTS FEOMETPIIECKOE MECTO TOUEK, A0 KOTOPHIX.
AOXOAAT KOACBAUA K MOMEHTY BpeMEHI {.

+ Boanoaoil nosepxiocm 10 HAILBACTOS TROMETPIUECKOR MECTO TOUCK, KOTOG-
momxes B oxuaKoBoii dase.

« Vpasnenue Gesyuei somnw: s =5, si“[m[,,g)}

o Vpasnenue cmosned ooxwu: s = 25, sina' % cu!m[r—i}

+ Iyunocmamu nassmaiores TOKE, B KOTOPSX NPONCKOTIT YBATEIE AN
Tyxu Ko7eGaNIii B ABA PAGA BCACACTANE HATOKCHNS ABYX BOTH, PACHPOCTPA-
HmOMEXCA B OAHHAKOBOH (ase.

* Yanamu nasumanores TouH, KOTOPe OCTAIOTCS B HOKOE NP HATOACHHI
R S S ——————

* Paccromie MeAYy COCCARINII MyNHOCTAMI (TN YARaMH) PABO HOTOBINE
s sommL: Ax = /2.

 Kozepenmiuanu masmnaioncs 5o, pasmocTs ($as KOTOPAIX OCTAETCH HOCTOH-
o 50 BpesenIL.

+ Humeppepenyuei sonn massmactcn apiemue CTOMEHIE B HPOCTPAICTSE
ABYX (BTH HECKOLKIX) BONH, TPH KOTOPOM B PAJHAIX €F0 TONKAX NOAYUACTCSL
Yemwenie it ocTABTCIE AMILNTYAN Pe3YILTHDYIOMCI BOTHLL.

 Veaosus maxcusyma unmeppepenyuu:

Ad =K k=0,1,2,3
 Veaosus munumyma unmeppepenyuu:

M—l2h+1)%,h—0‘l‘2,3

+ Hpunyun Toizenca: xanuas Touxa GponTa, 40 KOTOPOIi AOULIA BOMIA K MO-
NEHTY BpeMelH ¢, CTAHOBHTCS MCTOWHMKOM BTOPHYNBX BOTH.

© Augparyuei nassmaercs orubanie ROTHOM KpaR TPENATCTRNA, HAGTIOAACO
TIpI MATAIX 1O cpABHENIIO ¢ ATUROf BOTHA ero pasepax: d < L.
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ANEKTPOMATHUTHBIE
BOJIHbI






OEBPS/image/377.jpg
LEAM MPOTPAMMbI B [/IABI

06uACHAMG YEN0BUA GOIHUKHOAEHUS SNEKMPOMAZHUMHbIX GORH U ORUCHISAM UX
coolicmea;

onuceisams MOdynAUUK0 U GemeKMUPOBAHUE GHICOKONGCMOMHSIX SeKmpomaz-
HumHBIX KoeBaHul;

‘pasnuuame amnaumydryro u uacmomyio Modynayuu;
06bACHAMS NpuKUN paGomei demeKMOpHO20 NPUEMHUKT;

o06bacHAms npeumyusecmea nepedasu cuznana s yugposom Gopmame & cpashe-
HUU ¢ aHano208biM cuzHANOM;

[[5) Cucmemamusuposame cpedcmea consu u npedaazame soswoXe nymu ux co-
sepuiencmeosanus.

MUHUMYM dUaHUECKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kazaxckuin pycckmit anrauickuin
neKTpmarHuTTiK 6pic | nexTpomarHuTHoe none | electromagnetic field
markwr opici markuTHoE none field

TonKsiH sonka wave

r— "
L 3neKTpomarHmTHble BonHb |  electromagnetic waves.

TonKbinAap
KoHTyp. KoHTyp circuit
TonKeIHALIK Getrep BOAHOBbIE NoBepXHOCT wave surfaces
PaanoBaiinansic paviocenss radio communication
pagvonoauus papvonoxauus radiolocation
Tenesusus, Teneansap Tenesnaenve television
Tepy au6patopsi suGpatop fepua Hertzian dipole

HanpAXEHHOCTE.

MarHuT epiciHin, kepHeyniri
SRR MarkuTHoro nons

magnetic field strength

MarWT opicini WHAYKUWA MarHUTHOTO

magnetic field induction
wHayKUUACE nons.
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B moii 2nase paccmampusawomes credyioujue usuveckue mepuuns, 06a3a-
mensHble QM YCGOCHUR CO2NGCHO YHEBHSIM UEAM:  «3MeKMpOMazHUMHOE nones,
«MAZHUMHOE NONE», «BOTHA», «NEKMPOMAZHUMHBIE BOMHbLY, <KOHMYP, «GONHOBbIE
nosepxHoCMU», «paduocense», <paduonoKayus, menesudentie», «eubpamop lepuar,
<HANPAXEHHOCME MAZHUMHOZ0 NOASY, «UHOYKUUA MAZHUMHO20 NOSY.

1. Bexpomarmrioe mome. Ilocie OTKPHTIS BIAUMOCHTIN MEKAY HINCHAIOLI-
€ DICRTPICCKIN It MATNTHLM NOTANH GALTO BACHEHO, WTO OTH NOAS HE MOTYT
cymecTRoBaTs HeaaBCINO APYT OF APYTa.

JlelicTanTensiio, ROKPYF HONOABIANOTO GAPSAA BOIMMKACT AL DACKTPIIECKOS
nose (puc. 4.1.1), TOTAA KAK BOKPY® ABHKYICrocs 3APAAR (AW, BOKPYF TeK-
TPHNCCIOrO ToKa) OANOBPEMENIO BOIMIKAIOT M SACKTPICCKOC, I MATHATHOC HOMS
(puc. 4.1.2). OpuAKO NOMSTIE +HENORDIRISF 3APAA» ABIACTES OTHOCHTETLILIN TOHS-
‘e, Tax Kax o BeeeHIOf He CYINCCTRYT HEMOABIKHO MaTepui, CAeAORATCLHO,
B NPOCTpANCTA BCETAA BOIMKAIOT MEPEMCHIILLE 1 STCKTPIIECKOE, I MATKHNTHO® HOTH.

v
Pue. 4.1.1. Henogmwsansal sapsn s0abysiaaet Puc. 4.1.2. Jlmwynuiicn aapax
[ ——— B0aby3KaRer KK oeKTpICCKoR, Talk

Taxirs 0Bpazos, HIEKTPIICCKIE i MATNITHAE N0 IPEACTARISIOT COBOf KapTHAY
eauoro arexmpoNazHUMN00 NOAR.

‘DeKTPOMATHNTHEIN NoZeM KaIwaaemes 0cobas GopMG Namepul, npedemasnen-
AR HePAIPBLENLLM eOUNCMGO N NEDEMENNDLY INEKMPUTECKO20 U MAZNUMNOZO NORe,
nocpedemao xomopoii ocyujecmannemen aaaunodelicmaue aPANEN LY waCUY.
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B O7EKTPOMATHUTHON HOZE IPONCXOAT BIRNMOOBYCORIEINLIE KoACTAIILA HATP-
ienuoeT E NDEMEHHOrO 9IeKTPHNECKOro HOMA i HUAVKTHBHOCTH B MepeseHHoro
MarmiTioro moas (puc. 4.1.3). BIgHMOCRAIANNLIE KOTEBANIS TIX TOTel HAIMBAIOTC
SACKMpONGZHUMHELNY KOICOARUANY, KOTOPHE PACKPOCTPAHSIOTES B NPOCTPANCTR
B BIE SAEKMPONAIHUMNNT 601

Puc. 4.1.3. Tpadpuke K0166auMl BEKTOPOB HIOKTPONAFHITHOTO O

2. DCKTPOMATHNTHENI BOTHANI HATHEAIOMEA J1EKMPONGZNUMNBLE KONCOANUR,
pacnpocmpanaiouuecs a npocmpancmae ¢ xoneunoii cxopocmsio ¢ = 300 000 ka/c.

‘He Hazo AyMATs, STO H7EKTPOMATHITHAS BOIHA, TOKASANKAS Ha puc. 4.1.3, H0A0GHO
Bo7mE Ha nOBEpXHOCTH BoA MpeACTABAsET cob0ji BoaNMymEmHe Karoii-1uGn cpexst. Ha
pHCyHIe HAOGPAKEHL B HOKOTOOM MacuITabe RexTopst E 1 B B pasmmmuix Touiax
npocTpancTsa. B Kazcaofl TouKe OPOCTPANCTEA SACKTPIMCCKHE  MATRUTHE HOAS
MexsmoTes B0 Bpevenn nepuorieci. YoM AATBIIC PACTOTOAKEHA TOUKA OT JAPAAA,
TeM m03AHEE AOCTHTHYT Ge KoTE6ANILA Noei, CCAOBATALHO, KA PAIHAIX PACCTOSMILTX
o7 apsEA KOMCOAMNS TPONCXOANT ¢ paSTHIEIM (pasan.

Konebauns nexropos E n B B moSoit rouxe connazaior no daze. Paccrosie
MeAY ABYMS GAMIKAIIIENIE TOUKAMI, B KOTOHX KOTeGAMIS NPOHCXOAAT B OfHa-
KoBLIX (pasax, coTh aUNG GOANEL .

‘Hanpamienis Ko7eBOMINXCH BEKTOPOR HANPAKCHNOCTH DACKTPHUECKORO N0
B HHJYKIG MAPHATHOTO HOTS HepUeH UKy IAPHS! K HANPABICHNIO PACTPOCTANCHHS
BoamL. Taxis 00pason, extopst £ 1 B B 9.1eKTpONATHITHON BOHE NePUCHAMIY1AP-
HIL He TOALKO APYT APYTY, HO  HEPCIIKYAPIL HANPABIENIIO PACTPOCTPANCHHS
BOAHM, T.e. HAIPARTEHINIO BOKTOPA CKOPOCTH BOTHS ¢. CIGAORATEILNO, DICKTPOMAT-
HUTHLIE BOTH ABITIOTCS HONEPOUHBIMIL.

Onexmpomaznumnsie sonns uanyuaromes xorebuowumuca aapadaxu. Tpn
STOM CYIIECTBEINO, HTO CKOPOCT ABIKCHILS TAKIX SAPOB MEHSCTCS CO BpeMeneN,
T.e. 470 omu gmEYTCS C yoxopemuent. Haiuuue ycxopenus - 21a6noe yciosue us
AyueHUS 21CRMPONGZHUMANX G01H. DICKTPOMAFHHTHOE H0e HOTYIACTCS AMCTHEIN

06PAION He TOTLIKO TP KO7IEBANIX 3APSAA, HO M NIPI 10603 GHCTPOM HIMEHEHI ero
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2.4.2.

Vposens A

. AMmuTyAHOE SHANHIE CHM TOKA B KOTEGATEILNOM KOHTYPE, COREpHRAMEN

wompencarop u karymy unaykTHBHOCTH, I~ 1 MA. Makemmanbuuii 3aps na
obxnagiax Komgencatopa , = 2 mxKx, ero ewocts C = 20 wi®. Onpegenire
uykTHBnocTs Karymic. (Omsem: 0,2 Tw.)

Koxe6arembisaii KONTYP COCTONT 13 KORAGHCATOPA eME0CTEI0 50 ek, KATyIIKH
nuaysrnBmoeTsio 25 I 1 aKTHBEAN conpormBaeniey 20 O. OnpegeiTe
HACTOTY CBOGOANLIX DICKTPOMATHITHbLX KoTeSatiii B 9TON KomType. (Omaer
127 Iu)

. B nens nepeMeRHOro Toxa cTanxapTHOfl wacTOTs! ¢ manpaenuem 220 B no-

caenosaTenbio BicTIOuenH: axTIBROE conporHBiente 150 On  KomAeHCATOp
enxoersio 16 s, Haiigure Maxcusansuoe snaserse cunst Toxa [ b 970i
e, (Omeem: 1,25 A.)

Yposens B

. B HelIk TIePeMERHOr0 TOK CTANAGPTHOM ACTOTAI BICTIOYENS TIOCTCAORATELIO

peancrop conporusemmes 500 O i xarymka migysrsmocts. llpi otos
MY KOCOAHIMI HANPIIKENIS 1 CIUTH TOKA HAGTIORAICS CABUT 0 dase

R
0, = - Haliaume muzysmusriocs, saryunon L. Karyio exioers C Hazo siouis,

B e, HoCIEAOBATE TR0, WTOGH CABHE O (ase g, crax pasen nyio? (Omaem:
1,6 Tu; 6,3 - 10° @.)

. Bapsukenumii KONAEHCATOP eMKoCTsI0 C HOAKTIONSH K XBYM NAPATICTLEEN

warymsas ¢ ungykrssocrmn L, L. Tocte sausikanns xmoua K makci-
Manbsdi ok 8 Karymke L, cran pases I,,. HafiAuTe MaxcuMatsusii sapaz g,
Ha OBKIAKAX KOWACHCATOP B MOMENT SAMBIKANIS. AKTHBHLM CONPOTHBIC-

nuex npeneSpeus. (Omaem: q,,

. leiicTayiomee suauenie HATPSUKEIHS KA KOWICHCATOPE § KOHTYPE COCTABIAET

100 B. OnpeseisTe Maxems e 15106 SHATCHILE SHEPFIH KONACHCATOP 1 KATYIIKIE
B KomTYpe, ecut exxoCTS Komgencaropa pasa 10 nd. (Omsem: 0,1 wxflx.)

Vposens C

. Kompencarop exocrsio 40 u sapsamni 70 nanpsmesis 100 B 1 sasscuym
na arymy unayKTHBROCTAO 0,1 MT. CHHTAR CONPOTHBAEHIE KONTYPA Hi-
WTOIHO MATEIM, ONPEXETITE AMILTHTYAY CILTH TOKA B AQHHOM KONCATEIEHOM
xourype. (Omaem: 2 A.)
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2.4.8. Kongencarop exxoctsio 1 i, xarymia ungykrisuocrsio 0,2 T u pesuctop
BICTIONEHBE HOCTEOBATEILNO B LM IEPEMEHNOTO TOKA CTANAAPTHOI HACTOTH.
HaiifqTe aMIINTYZY HANPAKENILA 1A PETHCTOPE, €CTIE AMITNTYAD CHTE TOKa
B uem cocraniser 3 A, a BOLTMETD, HOAKTONERHLI K KONIAM LM, NOKAsAT
nanpmxenie 300 B. (Omsem: 385 B.)

2.4.9. Karyma conporunemues 10 Ox 1t HEAVKTHBHROCTEIO L BTI0NOHA B eI, Kiepe-
MemI0ro 70Ka wactoToi 50 i, OUpeXeiTe MIAYKTHBHOCTS KATYHIH, €cii
HaBECTHO, TO CABHT (ha3 MEAAY TOKOM i HampsuKenuex paser 60°. (Omsem:
0,055 Ti)

2.4.10. Karymxa mizysmnssocrsio 0,0184 I it peaicrop R coeAmieHs: NApaiiensio
I BICTIOYEHA! B emk NepeNeIOro ToKa uacToTof 50 I, Hafizure nemruuny R,
ectn 13BECTHO, IO CABHT (a3 MEAY TOKON 1 HampsKeHnes paven 60°. (Om-
aem: 10 Oan.)

1. Mrmoemnas mommocTs p o yenu nepexennozo moxa pasna npoussedenuio
MZHOGENNOZ0 IMANENUR CUT MOKG | 1A NZHOGEHHOE INANCNIE HAMPANENUR. U:
p-iu (2.39)

Tar Kax cita ToKA I ATPSAENIC B IO MEPHOTITECK T HIMCHSTIOTES, HAMEHACT-
st co mpemenen 1 Mrmosenmas MommocTs. TloITONY el NEPEMENHOTO ToKa OGN0
XapaKTepHAYIOT ce cpeAeit NOMEOCTDIO 3A NEPHOA.

Cpednion mownocms P nepexentiozo moxa naswsaom axmuonoi xownocmbI0
uwau npoemo mommocTsio mepemennoro Toxa. Ilpi mammIE B memn pearTHBHBIX
DTENENTOR MEAY KOMCOAMMAMI CHIBL DTEKTPHTCCKOTO TOKA 1 HANPACHNS B IenH
cymectsyer cxpur 0 dase na nexoTopui yron ¢:

= U,sin ot = U Esin o, (2.40)
i=I_sin (o - ¢) = IVZ sin (ot - o). (2.41)
Coomnerersentio, xounocms nepexennozo moxa pania:

P = Ulcoso, (2.42)
£ CABHT (A3 MEAAY KOTEGANISMIL CHLTLE DICKTPICCKOR TOKA f HANPSKCHIS;
U i I - jefierayiomue oRaveHna MANDSKOIA 1 CHLTH ToiA.

Beawanua cos¢ masuactes xospduyuenmox nounoomi.

opaiyna (2.41) HOKAIMBAET, "TO MOTPEOAIENA MOUHOCTS B COTH HEPENEHHORD TOKa
SABHCHT e TOTLKO 0T AMITNTYX KOCGANINI CILTL TOKA  HANPIKEHAS, HO 1 OF dHA-
eIt KOOIIMEITA MOIHOCTIL, T.¢. 0T CABITa (a3 KOTCGAII: CILTL DICKTPIICCKOT0
L —
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2. Cauz a3 KoxeGanuii cute MOKE U HANPAICEHUS B COTAX TEPEMEIHORD TOKA
BODHMKAET 3-30 DKAIONCHILS DMENEHTOD (HApHMEP, DTEKTPOBHTATECH, TPANC{HOP-
MaTOpOB), 5AAAAIOLII SHATHTE LA MIAYKTHBILA conpoTBemies. CHkerie
KOApUICHTA MOWHOCTH BERCT K YNCHDIICHII0 NSO MOMHOCTI IEPEMEHOTO
oxa. J[1t NOBBImEI KO>{PHUIENTA NOIIOCTI HaCTO NGPALIEALHO C HIAYKTHDIS
Mit O7ICMEHTAMI BEIIONAIOT KONACHCATOPH, BCTCACTBM Hero IONN0e CONpOTHBACHIE
nemn onpeaensercs dopyaoii:

z- (2.43)

3. B iemnt nepenenHoro Toia, cofepialeii AKTUBHOE i PEAKTHBHOE CONPOTHBIE-
RS, KPOME AKTUBNOf MOIHOCTI! BMIGICTCS CINe PEAKTHRNAS MOITHOCTE.

Axmuanas mownoems P ~ Ulcos xapaxtepuayer ueobparussii mporece mpe-
00pASOBaHIS 971EKTPONATHITHOf DHEPIIEH HCTONIHHKA B APYTHE BIAM: MEXaHUKECKYIO,
TenzonyIo, caETOBYIO M T.A.

Peaxmuanan mownocms Q ~ Ul'sing xapaxtepuayer obpaisiit npoxece mpe-
00pASOBANIS PICKTPOMATHUTHON PHEPIIN HCTOWNHKA B OHEPIHIO MATHUTHOTO IOXH
KATYIIH 1 SHEPFIIO SCKTPIECKOrO MO KOWHCATOpa.

Moanan mownoems S = UI=\P7+ @ xapaxrepuayer nanSonsiee anavenue
ARTHBHOI MOWOCTI TPH 3AiGNEMX eficTRYIOLUIX
P —

Tlomnas, axrusmas 1 peaxTiBmas MomumOCTI TPI- s
FONOMETPIICCIH COOTHOCATCSE APYT € APYTOM BEKTOP-
Hofi AHATPANDIO (TPeYTOTLINKONM MOMmIOCTEI), KAk
noxasano na puc. 2.5.1.

Kax suamo na puc. 25,1, xospguyuenm nouy )
~HOCMIU T MepeNEHHOFD TOKA MOTKIID ONPEACIIFTS eped Puc. 2.1 fnarpasona
oTomeme axTHBO MOmmOCTIN X mOMIOf MoMWOCTH: ompiocreit
P
B

Be 181 MONIHOCTIL HNEIOT OUNAKOBYIO PAINCPHOCTE, TOITONY UL I1X OTIIIILA O
axTimmoi MommoCTH, nAMEpsENOi 5 cammazx [Bm ], Ans mommoi MommocTH BREACHA
emunua ~ soxbm-axnepu [BAJ, a A5 peakTHHON NOWOCTI — G0abM-aNREpH
Ppeaxmuansie [BAp].

cos @44

Honoanumenvuwii xamepuaz
* Pesuctop HOTpEGSIET AKTHBHYIO MOIIHOCTS 1 OTAGET €€ B BHAE TEILTA It CHeTa.
 MAyKTUBHOCTL NOTPEOASET PEAKTHBNYIO MOIHOCTS M OTARST ce B BIIE

+ Komgencatop noTpeGisier peakTiBIYIO MOIHOCTS f OTAGET €€ B BHAC DK
Tpirueexoro noxst.






