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BBEJIEHHE

JHopozue yuauuecs!

B o7om yue6HoN FoAY B SaBepmacTe BCCOIEe OBTIATE L0 O6PAIORAMNE 1 RCTY-
HacTe Ha CaMOCTOATCABMI AEBNCHHS TYTh. DTOT NYTH METGPECCH I TCPHICT.
B cRoi ¢ T HAM X0TET0CK Gt HATOMHIITS TPH KPATKILX, HO CAKPATHO EMIIX Ha-
mYTCTDILR, KOTOpBIE NOMOTYT BaX B NPEOONCHII TPYIOCT K DTOM AOTFON MY

Bo-mepusrx, crapaiirec cretosaTs & A MyRposy conery Konpymis — eticoro
yurens Bocroxa: «Kmo nosmopsem cmapoe u yauaem wosoe, mom Mosem Gbimi
npedsodumenems. Dro namyTeTIHE MNCET MPAMOE OTROMICHNE 1 K AYBOKONY YCBOEHINO
‘mpeasera (uamicn. Bean 80% MATepHAT AIHONO YUCBHINIA OCHOBMRETCS 1A BAMIIEY
mAMIAY, MOTYMENILIX M0 (HONKe B CPOANI KIACCAX, HOBI MATCHAT COCTABACT
e Goee 20% . TlopTony Bas CEAYET b OGINTETBHON HOPAAKE BOCCTANOBHTS BPOETH
B CROIX JNARISX, HORTOPHB PO CHSII: MATepHAL. DTO GCT FAPANTINO 6016e NerOrD
H YCNCNEOro MAYGHIS MATCHATA FANHOFO ViCOHIIKA.

Bo-nropurx, mamiexiTe A1s cefs M3 MYAPEHIIX CT0B BETMKOFO YHHTEAS
Banana ApicroTens camsie Baume AHTeCKHe BMBORM: «VA saKmONGEmES Ke
MOAbKO 6 WAL, 1O U @ Ywenu npuMenAMD IaNuE MG Dency. DTO wAPCICHHC
Taie mMceT HPMMOE OTHOMENNE N K LAYSOKONY HayUeRO duaNKL. DN ~ TO
YHAQMEHTATLIGS PASHOCTOPONRASA HAYKA, HOSTONY TOTLKO TOT UORCK, KOTOPHE
BaaAceT m Teopieli, I MPAKTIECKUMH METOAGMI o NPUMEHEHHS, MOET CTATH
uCOROKDATIGULAPOBAMILIN CTEmMATICTON.

B-rpersinx, 0GpasoRaTeMBHALIT i YEGHO-BOCTNTATETLMNI NPONECCH GYAYT To-
HOBOY OprauMoBANL KA OCHOBE KOIEKTHDOFO OBYEMIA IO MPHIMTY: «OPuN
3a acex, oce ~ 3a 09n0z0». Te THOMM, KOTOPHE CKOPEE OCOIMAIOT TAYGHY ITOTO ry-
MAHHCTIFICCKORO PUNIANA 1 GYAYT PEATHIOBMBATS CTO B AHIUE, CTONYT CaMBIMI
yememmuMu wienamy cospementioro obmeerna. TlodToMY I B, CIEAYS OTOMY HPI-
uny, cTapaiiTech KGTUTHCR CROMMH GHANMAMH § PAKTHNECKIMII HABMKAMI APYT
© Apyrom. Takoe KOLICKTHBHOP BIAMMOOGYUEHHE CTANOT FAPANTHC NNTCHCHBHOTO
“MPHOBpeTENI 1 AMANIS, It HPAKTIECKIT HARLKOR HA BHCOKOM YPOBHE, 0BeCHeIIn
KaAOMY 13 BaC FoCTORNOE JaBCpmNIC CPEANC WKOTHL.

Asmopu
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Masa 1

MEXAHWYECKHUE
W SNIEKTPOMATHUTHbIE
KOJIEBAHUA
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TeanHo HABMIOAGTENR, TO MACTOTA KOIEBAHIUI B CHOTeMe KOOPAHAT HaBIOAATE
8 Gyzer memsmhes, cormacko ofpexry Jloniepa, ma pemtIy, JaBECIMYIO 0T
OTHOIIERNS CKOPOCTH RIDKENHA HCTOMHIKA X ckopocTs cmera. L yAaremu
HeTOWMHKA wacTOTA ero monyuemus (komeGammii) ywemsmaercs, mp mpHOTI-
semn ~ ypenmamsaetes,

cnexrp cpanmenin

T
| ]

3880 e 501, ue 603,0
Puc. 9.5.1. Kpacuoe exemenne criexrpa

ECIit 0075308ATCS He 4ACTOTOM, & ATHHOM BONHEL, TO B CHCTEME KOOPAUHAT H
GaioaTens uBTyHeHHe HCTOMNIKA GYACT OMHCHEBATLCS (BOPMYIOF:
M v

s e
Aok

e Ak

S~ MONCHeHHC ATARM BONNM; b~ CKOPOCTD YAMCHIN raraxTHI;

€~ cKOpoCTS CBeTa; ., ~ UTHIA PO TaGOPATOPHOTO, HEMOABIKHOTO HeTowHIa. C ApY-
roii cTopotI, CKOPoCTS HCTORIKA (r.e. raTAKTHKI) OUpeAeseTCA N saKomy XaGtua

[ @0
the H - nooromiman Xa66aa; R - paccronuie 70 ranawmuk, Hanpusep, ecti it

an -
Gyaen ST pemuINIY KPACHOFO CMEWewIS 2 =3 AR KaKOH-WHOYAL raraKTHIH,

TO CMOsKEN OUPeACTHTE PACCTORHIE KO Hee.

Bpemn pacuupenun Xa66na (aepoamuo, Gauskoe Ko Gpemenu pacuupenus
nawei Beeneunoii) t, = 1/H = 14 napd nem, a paccmosnue Xab6a (yenosnwii
paanep Beenennoii) R = ¢/H = 4 300 Mnx.

B HacTOsImee BPeMS KPACHSE CMICHIS WIMEPEHS! ¥ COTEH THOSN FATAKTHIC.
Castuie aanexse 3 wix HAXOSTCS HA paccTommuH 12 MADY CeTOBNX e,

DxenepinenTasio pacpesize Beeneiioit NPOARIAETCA B BUAE KPACHOTO CMeLIe-
HILS CHOKTPANLHAX THEHE VAQINHMX FAIAKTHI B COOTBETCTBMI ¢ 3aKonoM Xag6ma,
a TAICKE B B VATHNENII BPEMEIH BIMNOTO MPOTEKAMIS PASTHTHA TPOLECCOB
5 X (XTHTEALHOCTE RCUAIICK CREXHOBLIX i APYTILX).
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3. Boenemmas pacHIMPACTCS M3 HAUATLHOTO CREPXIIOTHOTO If CREPXFOPSIYEro
cocrosmus - ax uasmmacyuii Bonsuoi Bapua.

Boaumoii Bapsis ~ 06uenpunamas KOCMOOUNECKAR HODens, ONUCHEAIOU AR
pannee pazsumue Beenennoil, a umenno navano pacuupenun Beexeunoi, neped
Komopein Beenennas 1axoduac & cunzyAsprod cocmosnuL.

Kocmoztorieckas ciuryaspuoets - coemosnue Beeaentoil  anansnwil xoxenm
Bonsuioz0 Bapuaa, xapaxmepuayiouseeca Gecxoneunoii niomuocmyio u memnepa-
mypoi cewecmaa.

KOCMOIONIECIcas: CHITYAAPHOCTS ARACTCS ORMIN 3 IPUMEDOR IPABHTALHONNEX
CEryARpHOCTel, IPEACKATHBACMBIX OBIIKeii TeOpHEli OTHOCHTELHOCTH H HEKOTOpHMI
APYTHMH TODHSNI TPABHTAIIIH.

Tlo cospewemmune npescrasremnsy, HabmoxaeMas aws ceituac Beenenmas 503
Bk HOUTH 14 MADA J€T HASAA WO HEKOTOPORO HANATLIOTO CHETYIIPHOTO COCTOSHAS
1 ¢ Tex nop HempepLBKO pacmMpAeTes 1 oXAANAGeTCS (puc. 9.5.2). Cornacuo naneet-
HLIM OTpARIYEHISM 10 IPHMERIMOCTI COBpENIHbIX (HaHNeCKIX Teopuii, nauGoee

pammi Momentou Boerennoit, fonyexaoupn: oncase, cuuraercs soment Haan
KoscKkod noxu ¢ Tenueparypoii npusepno 10 K  miotnoctsio oxo0 10 r/cat.
Pasnsia Boelenuas mpeAcTanisiia cofoil BHCOKOOAHOPOAHYIO I HIOTPONHYIO CPEAY
© HeoGbIuAINO BHCOKOI IIOTHOCTHIO PHEPrI, TeMHEPATYpOil u Aasiemue. B pe-
syauTate pacummperit u 0T enist 50 Beeenoil mponsom i (asosie Iepexo,
‘AHATOTHSIbE KOMCHCAII HHAKOCTIE 3 TA33, HO NPUMEHNTEILHO & dTeNEHTAPHEM
acTuma.

exnryapuoe coeromume
Puc. 9.5.2. Pacupeutie Beeseunofi noene Boxsmoro Bapuna,

HeoGxoauno oraeruTs, uT0 Ha peex cragusx Boasmoro Bapssa sumomnsercs
Tax Ha3uBaeMuLI KOCMOROZUNECKWil npuNyun ~ Beeneunas B 11060f ARHNALI MOMEHT
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BpeMeIN BIAAINT OIMHAKORO ATA HABTIOAATES B OGO TOWKE TPOCTPANCTEA.
B uactiocTH, B m0G0ii A@NEME MOMEHT BO BCEX TOWKAX NPOCTPACTA IIOTHOCTH
MaTepin B cpeauen oammaxona. Bonbmofi Bapun He HOXOA HA BAPMB AMHAMIT-
HOfi WA B MYCTOM NPOCTPANCTR, KOTAA BEWECTSO HANMHACT PACHIHDATHCS 13
HEGOALIIOND 06BEMA B OKPYKAIOIIYIO NYCTOTY, 06PAIYS cihepiriccKoe rasoRoe 01RO
© seTiun hpoTON pacIIIPeRIS, 3a NpEXETANH KOTOPOrD Baxyy:. Takoe HORYIApPHOE
npecTasere onGouno. Ha canos gere Boxpioit BIpsis MPORCXOMMI 50 BCeX To4-
KX IPOCTPANCTRA OAHOBPEMHHO I CHIXPONHO, HERIST YKAIATE Ha KAKYIO-THEO TOTKY
KK 1A TP BIPLBA; B IPOCTPANCTEE HET KPYIHOMACIITAGHELX TPANEITOB AQBICHIS
H DIOTHOCTH M HET HKAKWX TPANNI Wi (POHTOB, OTACTMIOWI PACHIHpSIOICECs
semectso ot nyerorsi. Bonbimoii BSphs CeAyeT NPACTABIATL Kai pacuimpenie
canoro mpocTpancTE BMeCTe ¢ COACPACAIEHic B HEM MATEpHeL.

4. Moneas, ropseit Beezientioii ~ x0cH0n02uteckas xodean, s Komopoil 360110~
yus Beenennoil KanuNaemes ¢ cocmoanuA nAOMNOIL zopAvell RAGINGL, COCMOAYel
ua anemenmapuwx wacmuy, u npomexaem npu dansneiiuen aduabamureckon
KocaorozuNecKoM pacuupenuu.

Brepaue mogens ropsieii Beestennoft pacemarpusanacs » 1947 roay T. A. Taxo-
‘uase. HauGoriee CyIecTsen ioe Ha0I0/aTe T HOE IPECKAIANHE, BHITEKAONIee 13 MOe:
ropstteit BeeneHHoif, ~ HATIIE PAUKMOG020 UITYUENIA CO CIEKTPOM, OUCHE BAI3-
KIM K CUIEKTDY 26COTIOTHO UEPHOR Te14, BOIMMKIIErO & MOMEHT PEKOMBUAILH HOROR
(8 OCHOBIOM BOAOPOAA I reTIS) I HICKTPONOR B HEATPATLHEE ATOMA B HpONECCE
asomouun Beeaenmoit nocie Boxsmoro Bapsisa.

Bosumronesne KpymuosacTabiofi crpyxTyps: Beeenuoit B pakax Mogeit
BPOHCXOIT BCEACTEME POCTA HANATBHELX HEOAHOPOAOCTE 13-32 TPABKTAIHONHO
neyerofiuusocTs. OcioBRoit npobaeMoii Mg ropstedi Beeaentofi  oTox acniexte
ABISCTCS HAUATLIALIL CIEKTP HEOAHOPOAOCTEI!, KoTOPAL B Hell He obBACHTCTCS,
a nocrympyeres Ao Gepercs w3 HaNepeii.

Tpoucxonzerue 91eNeRTAPHIX MacTHIL B MoAENH Topsseii Beerewtofi ¢ koma
1970-X TOOB OMHCHBAIOT C NOMOIIHIO CHONTANNOTO HApyIe: cbNeTpiK. Muorne
epocTaTin Moze ropseit Beesennofi Guuni pemers: 5 1980-x rogax s peayvate
‘nocTpoemus npasuHONHO Moxean Beeentoit.

Tasoe BaXHO OTMETHTL HEIABHCHMOCTS AANHOH TEOPHH OT HATIWWHS HIH
oreyrersus Boxbmioro Bspua. B To e BpeMs HOCTe OTKPHTHS i HIMEpEHHS
anugoTpomMM pemmKToROTo HATYMEHIS MOZem: ropaueir Beememmoit cumtaetes
HACTOALIKO XOPOIIO HOATREPIKACHHOM HAGTIOACHIAMM, HTO NPONIOLLIO CMELICHIE
nomsThil, u wacTo, Koz rosopT o Boaswon Bipuse, na caMon feie mieior
B By wMemno Moxexn zopaved Beenennod.

Penuxmoaoe uanyuenue SBIAETCS ORHUM M3 KOMIOHEHTOR 0BEro GOHA KoM~
HeCKiX DACKTPOMATHHTHELX HonY wewinit, OO PABHONEPHO PACTIPEAETEHO 10 HeGecroi
Cbepe i 110 UITEHCHBHOCTI COOTBCTCTBYET TEILIOBOMY WS TYHeHitio A0COTIOTHO HepHOTo
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ena mpi rexmeparype oo 3 K. Hamraie pemmcrosoro manywerita 5o Beozer-
w0t 61110 oGmapyteno avepranCrma yessn A. Memamacoss u P. Yiuzconon

5 1965 roay. a a0 omsparrie n 1978 roxy omt morywan Hobexenckyio mpewimo.
Caoiicrna pemmcTosoro sy e xopomo cornacyoea ¢ rimoresoii . A. Tanosa

o ropmueit sorex Boemenmof, coraacito KoTopoii maNA 1 dTCKTPONGrHITIOE

sanywenie ma pammI crazHAX pacHHperis BeenerIoi 061 AT BHCOKO 107

nocTio 1 Texmeparypoit 10° K m sume. B pesyavrare pacumperna Beerenmodi

TeMmEpATYPA TOpAUEHi MASMI I MAXOATIETOCA © WO B TEPMOTEEAMITECKON

pasnonecin manyemus mazaza. Tlpn Tenepatype oxomo 4000 K mpomsomra

PeOMBHRAIIR TPOTOFOR I 9TEKTPONOR, TIOCTE Ero PABRORCCHC 0BPAIORASICroC

nefiTpaLoro memecTs (BOTOPORD I TemLN) © EATYSEMmeN EApYIIOCE.

BCICACTINE DTOD KBAITSS HATYHEHIS K@ Ho 06AARATH HEOGXOTINOt 413 HORMIATITE

BermecTa SRepHCit, 1 OWI TPOXOILTH CKBOTh HETO KAK 10PEa MPOIPATRYI0 CPERY-

Texmeparypa ofocomBmIeROCA ATy eI TPOTONAATE CHIKATLCA T X Hameit

amore cocramiaa orcomo Tpex rpaxyeon Kenssma (3 ). Taxiuss 06pason, oro mayerie

CoxpamITOCh %0 AT Aefi KaK PETHKT 0T MOXI peOMGHIATIII I 06 pAZORAIIS

- p—

5.C anmnx nop mozeit marepeconano namwme o e Bestir, Mecegonarmts

T ———————

+ Mepxypuit mmen amwocepss 1 soxst, Temepatypa ~170° - +430°, Hnam
P ————————

+ Ha nonepxnocrr Bertepsr mxasres commer (¢ ~ +470°C), gannemite y moneps.-
Hocrn 95 pas sume, e ¥ moBepXOCTI BeNCTIE, COTCANTCN coprAR KiIc-

+ Conepmento Gesusnenmunr suranzar lyna i acrepomst.

+ HeGnarompunrist an s yeromuan ma Mapee — owems paspexerar atseo-
cihepa, cnTEIOE YALTPABIORCTOROE WATYCHIE, HET AUAKOH BOTH. OTIAKO A
RETATLNLX MSOGPNERILTX LAANETL DK CAEAL BOTTOT: IPOSII, HATONIITAIO-
e omparat i cyxire pycna per. BOSMOAKIO, B ZLTCKON TpOIITON A TOBSpXIOCTI
Mapea 651a Bosn # cymecTRORATA AHANE, OTACTITE HA 9TOT BOTPOC MOKIO
TOABO MOCTe ACTATONORO H3YHEHNA MAPCHANCKOFO TPYRTA, AOCTABKS KOTOpO-
ro na Besmo — comcas aaraua. Tlpnbops nocazowmerx 60ron «Bukirons
e oGmapy T opramecioro semecTaa 1 rpyirre Mapea. Oxumaico s ompexeae-
HALX MTEOPHTX, TPONCXOACTENIIE KOTOPEI, KAK TPEATOAATAIOT, MAPCHATCKOE
(0 XmaITHECIOMY COCTARY), OGHAPYAILIIE YT ICROAOPOH.

+ Mitoro oprammieCinx ao1eKY.1 B ATMOCpEPX mAAET-THRANTOR, 10 Ged AT
B —

+ Cryrnc I0murrepa ~ Enpona xors n Tmen amoctbepst, 0 COTCpRT, AN,
R RO TOREPXIOCTEIO AIAKYIO BORY, TAC MOTYT MPHCYTCTHORATS Kaxie-
B S —
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Taxus 06pagon, oKa y HAC HeT AOKAITEALCTR, UTO i3k B ComHeNHOH cHCTENE
eymecTayer re-1u60 3 NpeAenANH BV, XOTA HAIIN MEAKILTANCTILE GOHAH CTIOCOGHE!
OBHAPY/AHTS IPHANAKI AKTUBHOM AM3MH A TOREPXHOCTH MaHeT. TAK, TPHEMHIKI
annapata «TaIN7e0s SAQEKCHPORANE CHFHATH HAIIIX PAZHO- I TeACCTANINE, 4TO
cBugeTeaseTyeT 0 npucyTCTBIN KA 3enie Texmueckofi wB AL, Teexanepa
«Tamureos nomyuita H30GpAeIT BN B VAKX AHATASONAX C JeEHBINN yHACT-
Kan, TAe HPOHCXOANT (oTocunTes B pactenusx. TaKoi denewoi OKpacKH He wMeeT
11 oo Apyroe rexo Comneutoii cuerenst. Mnppaxpacussii cuex-rpomerp «Tamiieos
aaduiccupoBaT B GeMiofi aTMOCHEE AT MOTEKYIAPHOTO KUCIOPOZA 1 METAHA,
T ARIACTCS NPHAHAKOM GHONOTIMECKOR AKTHBHOCTII Ha HAGIETe.

‘B HACTOI{ee BpeMs H3YAIOTCS ILIAHETHELE CHCTEMb APYTIX S5€3 (IKI0nAaNemb),
HpOCIYIINBACTCS KOCMIIECKOE MPOCTPANCTEO Ha MEOTX UACTOTAX, B KOCMOC HOCHL-
aeTCs SaKOAMpOBARHAS HIH(OPMALILS 0 HHIHH N WHBIIHsALN Ha 3exste. ORHAKO
OKA HOUCK BHESCMILX NUBHINSAINIL He IPHBES K MOTOKNTETLILN PESYILTATAN.

®_

et e el
@ =
@ 0 BOAMOIMHOCTH CYIICTROBANNS PEMKTOROTO WaTyienns? K10 JKCHOPHMEHTAILHO
e e

Padora u rpymuax

Kaskioll 1pyne HCOGXOIMO HAPHCOBYTS CXeMaTIeCKN AHArpaty Diliepa — Bowsa no
BaauMoCRAaN acTpONONII ¢ APYFITH HayKa. TIpH GaIUITe NOCTpOEHHOM AUATDANML OG-
XOmMO HpHBeCTH X0 Gut XN npHMEp BoauMOCHAIM. TIOGEHAQET TPYINA, NPOACTABMBILAN
1 ofocroRARIAN HAHGOALIICE KoiicoTB0 Nepeceeiill,

(B e o

Hoasiirne Amkerie cnupansolt rasamict. HATOMIITe BLCOKYI0 TPOIPATHYIO eMIOCTS
18 */, BOgol. Buapesckte Mpokoom 20 Kpy3KKoB Wy micra Gywar. TloMecTiTe Gynask-
HLI€ KpYHCIt H TIOBPXHOCTS BOAH. BAICTpO HOMeIAliTe BOXY KpYTOBHINIL ABIKCHIANI
¢ noMomsI0 kapauzaua. TlocMOTpMTe . BOAY COOKY Cpazy mocie moveuHBaMS. Tlo-
HaBmozalite BpAIENHe GyMAKIULIX KPYICKO (+28031s), OPIIORABILIX B UeNTPE CIL-

[TEp——
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NPHMEP PENIEHHA 3AJAYR

Bazawa. Ha kakos PAcCTORHAI 0T HAC HAXOHTCR FATAKTHKA, CTH CKOPOCTS co
yaanemus cocrapaser 2 - 10° sxe/c?

Hauo:
H = 66,9 (ssa/c)/Mumsc

Pemenue:
Menonsays aaxon Xa66aa v = HE, naxoamy paccrosue:

v =210 ku/c
R-?

JiTE——
R 210
66,9

299 (Mux).

299 (Mumx).

() samas s cawoctosTEnsHoro pewEkun |

Vpoaens A

. Kakoma cxopocTs YAQICHI FAIAKTHKIL, HAXOASIEHCS OT HAC HA PACCTORHI
3-10'mx? (Omaem: 2 - 10° xu/c.)

. Moo youwgers, ua neSe nevoopyemmsnt raasos Tymamuoers Amipose-
s, ecnu paccrosme Ao ee cocranzer 5 + 107k, a mmeliuuii AnaMeTp —
8,510 n? Paspemaiomas criocobroers taaza cocrannsier 2'. (Omaem: woskiio.)

Ypoaens B

Kaxom0 pacerosiite 0 FaAAKTIKN, ot B Heit OGHAPYACeHA HORAR IBCIAA, DIAL-

s avesmuas vexwIIA KoTOPO: +18, a abcomoTnas SeIANAn BeAIIIA Pa-

na 77 (Omoem: 10° m.)

9.5.4. OmpezemIITe PACCTOSMIE X0 FATAKTHKIN, CH KPACHOE CMOIIGIIIE B 0C CTICKTPE
coorpercTyer cxopocru 10° xu/c. (Omoem: 149 Mux.)

9.5.5. Kaxon mumelistuii quaxerp TATAKTHRIL, cCTH ONA BIANA TOX YTA0M 1%, & pac-

crosmue 10 wee cocranusier 2,4 - 10°ni? (Omsem: 4,2 - 10° m.)






OEBPS/image/1180.jpg
KPATKHE BBIBOJBI IIABBI 9

Baeada ~ 970 MaceHBHOE MAPOOGPAIIOE LAGIMEHHOE OPATOBANILE, HITYIAIO-
INee CRET If TOITIO B PE3YTLTATE NPOTOKANI TEPMOLCPHAX PeAKIILE CHHTaR
5 ero meapax.

Acmponomuueckan edunuya ~ cpemce paccrosuie or Besmu g0 Comnua;
la.e =150 10°n.

Todunnbiii napanaaxe 7 YT, MOX KOTOPAIM €0 38eaAb 65 65l BUACH CPA-
st paguye aeMiofi op6uTs a (a = 1 4. ¢.), NePUEHANKYIAPHLIE AyY FpOHMA.
Hapcex - paccrosne, ¢ K0T0poro cpeamisi PATYC 3eMHON OPOUTE BIACH X
yraon 17, 1 mc = 206 265 a. e. = 3,26 ca. roga ~ 3,086 + 10 waw.
Caemoaoil 209 ~ paceTose, KOTOPOE CHET TPOXONT 33 OAIH TOK, 1 ¢B. Fox =
= 0,3069 mxc = 9,46  10% xau ~ 63 240 a. e.

Memazanaxmura ~ sacts naGmonaeoit Beexernoit, ocTymmofi s usysenis
CORPEMERHAIMII ACTPOHOMINECKIMI METOXAME.

Temnan mamepus - runoTeTIICCKaS (OPNA MATEDINIE, KOTOPAS He HCMYCKACT
CKTPOMATHHTHOTO HITYMEHISE I HANPANYIO He BIGMMOZEHCTRYET C HIM.
Temnan snepeus ~ runoreTIICCIINii BUA SHEPFIM, BRCICHHEL B MATENATI-
stecicyio sopes Beerenoil pas o0bsCHeIS HAGTIOIAEMOTO e paCIIHperILT

© yexopeumes.
Bonvuioil Bapuia ~ 0GIeNpHEATAS KOCMOTOTHIECKAs MOKEITE, ONHCHEAIONAN
‘panee passnite Beenemioit, a imenno uauaio pacmmpenis Beeneoii, nepea
KoTopsM BeeIeHHas HAXOAIIACk B CHRTYRPHOM COCTOSNIIL.

Peauxmosoe usayuenue (uxposoanoaoe (poHoGOE UIAYUCHIE) ~ KOCMIIe-
K0P DACKTPOMATHITIOR HITYIEKHE ¢ BLCOKO CTENERLIO H3OTPOTHOCTI 1 €O
CHeKTPOM, XAPAKTEPHAINM A7 AGCOTIOTHO YEPHOFD TEIA ¢ TENEPATYPOi 0KOTO.
3K,
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D Sy a—

Hopuazsoe yexopene csoSoauoro nazemns | g = 9,81 »/c*

Cxopocrs cvera n saxyyye

~3-10° /e

Demenrapustii onexTpieckii sapat

e=1,6-10" Kz

Dnextpueckan nocronmman

- 8,85 107 ®/n

Tocronnuas Mranxa

h= 06,6210 e - o

Tloctommuan Credana ~ Bormrana

= 5,67 10 Br/(x*

K9

Toctonmuan Busa

~2,89-107" u-K

Pauye Bopa

= 0,529 10" n

Aromnas epumima Maces:

1. .. = 1,66053906660(50) 10 # xr

JlecsTiubie NPHCTABKH K HASBAMMSIN ML

Hamveno- | Ofosmawenie | Muomntexs | Hamseno- | Ooamasemne | Muommreas,
nea n 10% e a 10
repa T 10 canmi B 10+
rura r 100 s u 10
sera M 10 samcpo naxc 10¢
w0 x 10° nano n 10
rexo B 10¢ nuxo n 100
sexa a 100 enro @ 1000
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Macess nexoTopsix n3oTomoR (3. ¢. 3.)

Taoron Macca Taoron Macea
eiiTpamoro neiimpasioro

'H (sonopon) | 1:00783 B (cop) | 10.01204

H (refirepu) | 201410 VB (Gop) | 11,00031

H (rpurwit)  |3,01605 G (yemepon) | 12,00000

IHe (renmii) | 3.01602 N (agor) 14,00307

{He (remmi) | 4:00260 EN (aaor) | 15,0001

SLi (awrmi)) | 6,01513 10 (xucaopo) | 15,99491

ILi (uunmiy | 7:01601 10 (ucnopon) | 16,9913

“Be (Gepumumit) | 8,00531 (z‘;x:;lumuui\ 26,98146

234,0409521

LU (ypam) | 237.0487802

235,0439299

238,0507882

236,0455680(20)

239,0542933

Actponowireckue nemIL

Paguyc Comma
Macea Comnta
Paguye Tyms
Macca Jyms:
Paguyc Bewnn
Macea Bernu

6,95 10
1,98 10 xr
174 10° a0
7,85 - 10" wr
6,378 10°n
5,076 - 10% kr

‘BaBHEHMOCTE NPOTOAKHTEALHOCTH AIUSHH SBESTL OT €€ MACCH

Macea sneas, B maccax Connna Bpews wusm, 10T
50 35
10 30 o
15 3 wapa
1.0 10 wapa
0.1 Trpan
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nPunOXEHME

Macea noxos H7eMenTapHLIX HaCTII

Tporon Helirpon Baextpon

» i *

1,0072765 a. . . | 1,0086649 a. e. . | 0,0005486 a. e. u.
1,6726 - 10 % x| 1,6749 - 10 xr_|9,1095 - 10 xr

g

AL

NEPHOIXMYECKASI CHCTEMA XHUMHYECKAX 2IEMEHTOB
JI. M. MEH/EJIEEBA
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AScomornan snesnuan nemwrna (M) — BIENA SHESAHAT BETHTINA, KOTOPYIO
mena 6u meaza, ecam Gu maxopmnach o mac na paccronmmm 10 ms M = m + 5 - Slg r,
IRe m - BEmNAR JBEIAMAR BeAMwIHEA; I~ PACCTOSHIC A0 IBCITH B Mapeexax ().

Axrunnas mommoers, P ~ IU cos ¢ xapartepuayer neobpatmsii mponece mpeod-
PA30BAIILS 7K TPONAFHNTHO DHEPTIN HCTOTIKA B APYTHE DAL OHEPIMI: MeXami-
seciyo, TemtonyI, creToBYIO 1 T.X.

Astinmoe conpormaemme R - (aeckas bemmma, ONpEXEASCNA OTHOMERTEN
cpeaero smasems mommocTH P nepexentoro Toxa, TOTIOmACNOi 1A yACTRe aTeK-
TPHSIeCK Ot Iem, X KBAAPATY ACHCTDYIOMER0 SAMEHNS CHLTH JTEKTPICCKOTO ToKa |

a srow yuacre: B = o

i

Actponowusecias exwmuna - cpesee paccrosume ot ewmn 7o Comnia, pasioe
150 - 10°x.

ATOMHO-CHIOROH MHKPOCKON — MHKPOCKON ATS HCCICOBANIA HAHOODLEKTOR,
BpHIHIIT PAGOTE KOTOPOTO OCHOBAN HA PETHCTPAINH BEHTMILL Bal-ep-BaATLCOB0i
CnL BaamNOReiicTAMT MEAAY aTOMAMI 0BpAILA 1 SOAA.

Aroman anexTpoctanmtn (ABC) ~ TPEATPHATIE, TAC B IACKTPOSHEPIHIO NPEOS-
paayeTcs TenoRas SHPIHS, OAYNCHINAR I HeMHOM AXEPHO POAKIIN PATHOAK-
THBHALX 7ICMEHTOR B peAKTOpE.

‘Boarumoii Bapsin — 06IMeNPHHATAS KOCMOIOTICCKAS MOACTE, ONUCHBAIONAs Pall-
nee passurie Beeneuniofi, a nMenio Hawano pacupenis Beeneunoft, epe KOTOpIN
Beenennan RAXOAIACK B CUTYIAPHOM COCTOANIIL.

‘Basyy muutit JOTOXTEMENT — OTKAUAMHSL CTOKIAMHL GALION, BHYTPORUAS KO-

BEPXHOCTS KOTOPOrO HOKPHTA (POTOTYDCTRTELHEIN CI0EM, CAYKAIIN (OTOKATOROM.
‘Budpatop Tepnia - mpoCTOE YCTPOMCTEO A1 MOMYEMIS DIEKTPOMATHHTHELX BOMH,
npeacTanAseT CoBOji OTKPITHIE KoxECATE LI KORTYD.
Bunmas snestman nemwrmma (m) - XapaKTEPHCTIA IBEIAN, MOKAIMBAIOMA,
CKOTBKO CBETA IPHXOANT 0T Hee B TONICY, TAC HAXOANTCS HAMIOAGTED.
BogobmonanENBIE PecyPEst ~ HEKOTOpHIE BHAN PECYPCOB, OTHOCHTEIBIO GHCTPO
BoceTARABTMBAIMmMECS B MPHPOZE, MATPHANCP: APODA, KAMBI, TOpd I MPOTHE DHAN
Guoronaupa, rxponorenmuan pex.

Bo:TioB0e CONPOTHEIICHIE DICKTPINECKOR0 KOACGATELHOTO KONTYPA ~ puaecKas

A ——

‘Bropirumsie dHeproOCHTE N ~ 9TO HPOAYKTH NSO HepepaBoTIcH, HAnpHED:
Genui, Masyr, sgepHoe TOMIIBO.

‘BLany e nubIe d1CKTPOMATHNTHEL KOIeGAMIA ~ 5T0 HEPHOAMTECKIE HINEHCRILE
CHJIL TOKA W APYFHX DICKTPHYECKIX BENGNH B NeH NOA ACTBHEN Hepeneroit
916K TPOARIIKYIIGH CILTA OT BHEMHETo HCTORIKA.
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(s wovent spesern ¢ = 0); N ~ {HCIO HEPACHARIIEXCA SACP B MOMCHT BPEMCHI L.
Coracko saKomy pAANOAKTHENOTO pacnaga:

N =N, @

T - mocromumas paguoakTiBOre pactaza. Mocranun dopyyay (2) B Bupae-
s (1), monysaes:

ANy T

(yws, wro %

Hexonoe spess

n2

Omaem: 1 = 107 (c).

(@) snasm ann cavocTontensHoro ewERMA |

Ypoaens A
7.1.1. Momayscs rabammeil Menzenicena i MPARMIAMI CMEIIOHHS, ONDEAEITE,

B xaxoii orement npespamaetcss Z°U mocie mecTi a- i Tpex [-pacnagos.
(Omaem: 2)'Bi)

7.1.2. flzpa paanoaxTHBROre HIOTONA TOpIS 1 Th NpeTEpUEDAIT NOCTEOBATENLHO
a-pacnax, Ava p-pacnaza n o-pacma. Onpeacnime Konesssii POAYICT AcTewIs.
(Omaem: %'Ra.)

7.1.3. Pagmoaxtunmmii nsoron pagus Z'Ra mperepmenaer wermpe o-pacmaxa
n ava -pacnaza. Onpenemure ans Komesmoro sapa: 1) aapszosoe wucao Z;
2) macconoe wmeno A. (Omeem: Z = 82; A = 209.)
Yposens B

7.1.4. Onpenemure nepuox morypacmana T HEKOTOPOTO PAAMOAKTHBHOFO MIOTOMA,
ecan ero axTimmocTs 3a ¢ ~ 5 cyrox ymembmnach o n ~ 2,2 paa. (Omeem:
4,4 cyrox.)

7.15. Onpeaenure mepHox moTYPacHaza PaAMOAKTHDHOTO uaOTOma, ccnm n = 5/8
HaNATLEOTO KONMuECTBA AACP ITOTO MIOTON pacmanock 3a mpexst ¢ — 849 c.
(Omeem: 10 wmn.)
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TauBameteckiti AEMORT ~ XHMICCIIT HCTOUMHE HMEKTPIIECKOTO TOKR, 0CHO-
DAL KA BIAMMORCACTRIN ABYX MTAIOB W WX OKCIZOD B OICKTPOTITE, TPHBO-
AN K BOSHHIIHOBCHIIO B SAMKHYTOi LTt 91K TPHYECKOrO ToKa.

Tasva-nanytenne - cAeACTIMe ABeHii, TPOHCXOMIILX BHYTPH ATOMNLLX TACP,
& Taxie B peayanTaTe SCpHX peaxmui. TaMMA-HOTYHCHE COCTABITIOT HIOKTPO-
MarmETHMe ROMMH ¢ ATHHOR BOAMM Membme 10°* W, WTO CoOTRETCTRYET DHEpIHI
xnanron Gonsime 0,1 MaB.

TapwommIIeCkIe K0TCBAMIS ~ HEPHOTINIECKIE HANCHCHNS dUATECKolt BTN
ot ppesemn o saxomy ciyea wm xocwmyca: = A sin (w,f + ¢,) w x = A cos (0,0 + ¢,).

Teneparop mepememnoro Toxa — yeTpoicTRO, MPEOGPATYIONIEE MEXAMMCCKYID
9HEPIIMI0 B DICKTPIMECKYID HA OCHOBE ABACHHS SACKTPOMATNTHON HIAYKIII.

Teneparop Toka ~ yeTpoiicTao, TpeOGPA3YIOMee MUEPID TOFO ILTH HHOTO IR
P —

Txposaexrpoctammus (TC) ~ PEANPUATHC, TAE B ONCKTPOIMEPFIIO TEOGPa-
ayerTes MexamICCKaR SHOPIHA HOTOKA BOA € HOMOIbIO HAPARTIICCKIX TYPOII,
BPAIAIIIE HACKTPOreNEPATOPEL.

Tommmutit napaxraxe () - Yro, HOX KOTOPHA cO Ae3XLI GbLT Bht BIACH CpOANILiT
pazuye aewiofi 0pouT a (a = 1 a. ¢.), mepHeRAMKY ARSI ALY Spemi.

Tozorpadms - weToA perucTpanit mibopMAIL, OEHOBANHEH: Ha MATephepeHIIIT
BOMH; ocoBi (oTOrpapIIECK MCTOR, IPH KOTOPOM C HOMOMIDIO TA3cPa PerCTpI-
[PYIOTCS, 2 2ATEM BOCCTANARTHBAIOTCA HIOGPAMCHIIL TPEXMOPHLIX OFLEKTOR, B BHCHICH
crenenn noxose a peatiie.

Tpaden ~ wonoc0fi atoon yracpoza.

Jleiictaylomee amatente mepeMeNHOFo NApIKEHNS B I Pata MeHLme ero
aumanTyAROrO SHavens:

[
v-Y.
i
JleiicTayiomee SHANCMIE CHAL TOPEMENIIOTO HTEKTPIECKOrO ToKa  BeTiTTII,
B R T ————

=12,
¥z
JleTexTuponanie ~ mpomece, NP KOTODOM B HPHMHHKE U3 MOAYIHPOBAHHEIX

KoeGamIii BHCOKO HACTOTH BHACITIOTCS HHSKOIACTOTHAE KOTeGANIS.
Jlienepes creta — 9T SABAGHIC PAIIOKCHUS CROTA B CHEKTP, O6YCIOBICHHOS
9ARICHMOCTEIO ABCOTIOTHOrO MOKAATENS NPEOMACHNS CPEAB OT UACTOTE (ATHEL)
JIuGPAKINONNAT PemeTKA ~ COROKYIHOCTE GOTLIIOTO wHCIA VAKHX mededi,

PAGACTCHNLIX HETPOAPAUNBIMII MPOMEHYTKANIL.
Jlnpaxiun creTa — OrHGANIE CRETORINE BOTHAMI NPONATCTAII I GAXOWACHIE
8 ofnacTs reowerpieckoft e,
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TaSoparopuas pacora N: 4.

Onpeseenne nepuoza noaypacnaza

Ifens paSomy: MozeTHPOBATS TPOLECE PATHOAKTHBHONO PACHAAA  OUPEAETHTS
nepuOA HoTypaCIazA TpaGIeCIIM METOROM.
Heobx0umoe oopydosanue: 1) 128 xannerspexix xuonos; 2) Gama; 3) pasioe.
Kpamuas meopux. Tlepiozom HOAYPACTAAS HAILEACTCS BPEMS, B TeUCHIE KOTo-
POFo PACHAAACTCS MOIORINA BCEX ATOMOR PANOAKTHBHON dIeMeHTA, PAAHOAKTHBHAI
paciax nogumseTes 3aKomy:

N=N,-e¥,
£3¢ N, - nepmonatasioe w0 aTonon; N - WHEAO HEPACTABLIIXCS ATOMOR K MOMEH-
7y Bpesest £,

ARTHBHOCTHIO HASMBAIOR WICTO PACHARIIIXC ATOMOR B CANIILY Bpexei A. Ecxir
8 nomrpaiiceson MacmTabe mocTpouTs rpadimc aamncmvocT [nA or spevem £,
0 ¢ mowomBIo KpHBOFi MoMHO FpapHCCIH HAKTH HEPHOR HoTYPACHAAA.

Tlponece pagmOAKTHBIOTO PACTaZa MOPKHO BPOMOZCTHPOBATD HOAGPACHBAMHEN.
KHONOK, TP KOTOPOM ¢ TOfi K@ REPOATHOCTLIO, KAK B GAKONE PATHOAKTHBHOTO PACTAZA,
Bumagaior coctpies maw emismicas. TIPEATOTOAI, WTO CCTH BHIAACT «OCTPHEs —
23po yiteneno, ccau emrsmias ~ pacnaocs. Kancoe Gpocaie KNONOK CoOTROTCTRYeT
/LT ADA MPOTEKANIIO MPOMEKYTICA BpEMEIIL, PABHOFO HEPHOAY HOTYPACTATa.

Tlopsox: paGorsr:

1. Orcwunraiite nauansioe koriecTso Kuonok N, = 128, nepevemaiire irx 8 Ganke
P —

2. Topcuuraiire wHCI0 ¢HEPACHABIIXCHS KHOTOK (O €CTS WHCTO KHOMOK, feia-
Imux eocTpiens BRepx), cobepuTe WX 0OpATHO B BAHKY, CHOBA mepeMemafiTe
P —

3. Kancioe Gpocaite COOTBETCTBYeT OIIpe e IeHHOMY IPOMEAYTIY BpeNeHs (MOXHO
cunTaTs cexynAofi, MiyToi).

4. Bamocure KaxAi a3 B TAGKMIY HHCAO ¢PACHABHINXCH» KHOIOK.

Ne omura wn epmma Tncno «pacnapmxess
pexenn () xromos ~ A
2
3

5. Omur nosTopute 10 paz.
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[

JoGpormocts snexpmecioro KoreGatexoro KowTypa - otomenie @ = o

oBoanauacres Gyxaoit Q. #

EctecTnemuutit enet - cBeTOROfi HOTOK, B KOTOPOM KOTCBAMIIS TPONCKORT KO BeeN
HANPARICHHAN, ICTEN MK TAHLIM HANPARNCHIO PACPOCTPANCHILS BOTH.

‘Barom oTpAKeNIA CROTA: HATRIONIE I OTPAKCHILIT TV, A TAIKE HEPHONAIKY-
6D K TpANITE PAIXeTa ABYX CPOA, BOCCTANORICHUL B TOUE MAACHNS MY, ACKAT
B oanoit ma0cKoCTH (MT0CKoCTS NARCHIL). VFO1 OTPACHI | PABCH YEIY MAACHNS .

‘Barom MPAMOMNCHIOro PACHPOCTPANEHIIS CROTA: B OITIIECKH OIHOPORHO CpeAe
crer pacnpocrpaneres npaMoeio.

‘Baron mpeoMTeHI CROTA: NAXAIOMI I NPAONCHIL AV, 2 TAKGKE NEpRC-
AUKYARP K TPANNIC PAIRETA ABYX CPOA, BOCCTANORICHISIL B TOTKe MAACHNS AYa,
excar B om0l mA0CKOCTH. OTHOMeHIE CHEYCA YFIQ NATENAS o K CHEYCY YFA Hpe-
OSMACHIS  eCTh BeMINA NOCTOANNAS AT XBYX ARILX CDOA.

‘Baron XaBhixa: CKOPOCTI YAMIEHIS FATGKTHI: B03PACTAIOT MPOTOPLHONATLHO pac-
crosmmo 0 mx:

v - HR.

Tocronmas Xag6aa  nactosiee Bpess npimMacTcs pasioit

H = 66,93 + 0,62 (s/c) M.

Bakomst GoTOXWNMIN: NOTIOICHNLI BemeCTRON (OTON MOKET BHIBATS TPERpA-
Ieitite oMLK 0RO MOTeIY-TH. (DOTOXHMIICCHAS PEAKIIIS BOIMOKNA TP YCAORHL,
T0 SHEpII (BOTONA AOCTATONIA AT PAIPHIDA MOTCKYTAPHAL CRAICH, T.0. HE MOHLIIE
[ —

Bmeata - oTo MacciBHOC MapOOBpAINOE MAGINEHHOE OGpAIORAMIE, HATYIAOIES
CBOT I TR0 B PEAYLTATE MPOTCKANIS TEPMOMACPHOTD CHETERA B CTO HOAPAX.

‘BoNOBAN MUKPOCKOMNS ~ 970 COBOKYINOCTS METOAOR OPEACICHIS ¢ HOMOMIEID
[PASTINITLIX HANOPAGMEPHALX MIKDOIONAOR MXAHIECKILY, DACKTPICCILY, NAFHITHLX
T APYFIX cHoficTS Ha TOKATHHOM YHACTI HCCTCAYeMOi HOBEpXHOCTIL

Haayuemne - 970 npoNeC MCTYCKARIA  PACTPOCTPANCIILS IHEPFHI B BIAC BOTH
 wacrim.

Maoronss - 5apa ¢ oRHAKOBHMK Z, HO pASHLH A (7.0. € PAIHAINIL WHCARNI HEATPO-
non N = A - 2).

Huzyxrop - yerpofictao, cosgaiomee MarmuTHOe Hote. DT0 MOKCT G TGO
RoCTORHA MAFRIT, G0 HTEKTPONATHUT B TeHEpATOPE.

Huzymupoanmoe uaTyteIe - 970 HATYNCHIE HoADYKACHNL ATOMOR HOX Ack-
cTamex mazanomero na mrx cnera.

Hurepepemmun nomm

SUBTeHHE YBeTIENIS I YMEHDIICIS AMILTITY A pe-

Y ALTHDYIONeii BOTHL TIPH CIOZKENHH ABYX BOTH ¢ OWNAKOBKIMI YACTOTAMI.

HuTepepemIL CRETA ~ TPOCTPANCTRCINOE IEPPACTPEACTERIIE CRETORORO HIOTOKa
PR RO ABYX 11 G0iTee KOTEHTHLLX CEETOBbIX BOTH, B Pe3yILTaTe KOTOpOro
B OFHIX MeCTAX BOSHUKAIOT MAKCHMYMH HETEHCHBHOCTH DESYbTHPYIOUei BOTHLL,
a5 ApyrIX - MmHMYMbL.
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6. Tloctpofire rpadus aammcmsocti [nA o spesen 1.
7. Ha rpagitie TMETST XBe TOUKH, PAATIIAIONIICCs! 110 AKTHRHOCTH BAROS, T.0. HA.
In2-03.
8. TIpoReAire tepea o1Ti TOUKH IPAMELE, NAPATIETLHALE OCH AGCIICE 40 TePECeueHIs
© npAMOIL, 1 OUYCTHTE Wepes OTH TONKH Ha ABCINCCY B MEPUEH/MKYIAPA.
9. Ionyuenisit oTpeaok: (£, - ,) MEAAY ABYMS TOUKAMI I 6YACT COOTROTCTRORATE
nepuoy nonypacuaa (T = t, 1,
10. BamuuriTe BHBOA: YTO BL MIMEPSIH, KAKO HOTYEH PESyALTAT.
Jl1s ocsbiceHIA NPOAENANKON PABOTE OGCYAUTE B TpYNIAX NPHBGAGHNLE HIKE
Bompocss.

Konrpoasiste nompocs: & aaGopatopuoit pasore N: 4

ro uAasmacTes PaAUOAKTHRHOCTEIO?

BuneuTe 3aK0H PAIHOAKTHENOTO PACIAAa.

Hro Takoe nepiox noypacnaza?

Kaxoe BoseficTaHe OKAIHBACT HOMUIHPYIOIEE HOTYHEHHE KA OPramisn?

B

IlpuBeauTe NPUMEPL NEPHOZOR MOAYPACHAAA HEKOTOPHX PARHOAKTHENHX

®

Kax BMrAsguT rpagui SABMCHMOCTH CHAZA AKTHBHOCTH PajHOAKTHBHOTO
azesenta or spesenn?

| —

1. B macrosmee spews obmenpusuana nianemapuas sodes aroua. Mamyio

sogens crpoemus atoma, KoTOpas Gmna paccMoTpema b (uamke Ans 9 Kiacca,
npeanonn anrmuitcxmit puank Dpmecr Peacpdopa. Cornacio orofi Mogean » nenTpe
aToMA PACTOTOYEIO MOMOKITCALO 3APAEMIOE SAPO, KOTOPOE COCTONT 13 MPOMONOS
 HempONOS, A BOKPYT 7APA DPAIIAIOTCS OTPUATENDHO AAPIKCHULIE DACKTPONEL
Tponenemmie pacwers: noxasams, o paswep atona 10 », war Anrcrpes, a pasepst
arommoro sxpa ~10* . Jlarbneiimme paoTs b 9TOM HANPABTEMNI NOKAYATH, TTO
aapsn sAPa copmazact ¢ moMepoM xiIECKOrO xewenTa B Tabmume Meneacesa.

Atowmue wapa, omaunanuuecs wuczon neimponos N u npomonos Z, 06o6-
wenno naswoarom myamzAN.

ITpomoni u neimponsi, us xomopex cocmosm sce amonte 23pa, o6obusento

nasweaiom myszouas.
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Hugpaxpacioe mayuemne — 9ICKTPOMATINTHOR HATYICHIE B AMATAIONE OT
3107 70 3,75 - 10 Ty (800 o — 1 2ase).

KOrepeNTHOCTS CHOTOBMIX BOAN - BOTI JOMKNL HNCTH OAHNAKOBYIO NACTOTY
(IR BOAML) i HIOCTONEYIO B0 BPENEHH PASHOCTE Bas.

KoA5AMIS ~ ARIHEIIIS WA MPOECCH, KOTOPHE XAPAKTEPH3YIOT TONHLIN 11T
pHAIANTe ML TORTOPEHIEN ABIKCHIA 1EPE3 OAMNAKOBLC TPOMCKYTKH BPEMEIIT,
I KOTOPOM CHCTMA, MHOTOPATHO BLXO/ M3 COCTORNNA YCTOITUEORD PABOBCCHST
B paGHL CTOPONH, BOABPAMIACTCS B TO e NEPROHAUATLHOC YCTOMHEOR PABHOBECHE.

K070BaTeTL ML KORTYP - 9T0 Leith, COCTOAAS 3 HOCAORATETBHO COPRHHCRILI
Karymnen mugyKTHIROCTLIO L I KONACHCATOPA eMKoCTbIO C.

Kosna Hutotomta ~ ummepdepestuoiias KapTiusa b BIIZe KOHIEUTPIIECKII Ko-
en, BodmmKamas B HPoCOfiKe BOIYXA MEAAY TIOCKOH CTOKAAMHOR LAACTHHON
B s —

Kobnia co merasm ~ yeTpoficTno, KOTOpLM CHIMAIOT ¢ BPAIAIOIIXCS HacTeil
MIAYKIHOMIA TOK 1T HOZAIOT TOK METANIS SACKTPOMATHITAN.

Kopmyciy1ApHo-B0ANOB0ft AATMAM  TCODISL, Ha OCHORE KOTOPOIi CBET pacca-
TPBAGTCR KAK MOTOK SACTHIX NP PACCMOTPENII GAKONOB TOIOBOFO HATYHCHIS,
KOTOpite HPOABIMOTCS NI BIAIMOACHCTRILI © BEMECTROM; KA BOANA TPH SBACHHX
HMTCpAEpeRII 1 AMPPAKIULIL, TPORBITOINCCS TP PACTPOCTPAHEHI BT,

Koexoaormeesan cnuryaspuocts — coctosmite Beeeunofi b mauansmsii Mosen
Bosmoro Bapsina, XapaxTepuayiomeees GeCKOMETIOf NAOTHOCTSIO 1 TeMICpATYPOit
semectsa.

Koopumuent Tpancqopmamun k — OTHOWCHIC THCTA BUTKOR B HEpEI-
Hoft ofMOTKE X WECITY BNTKOR BO BTOPUSHOF. B 3ABHCHMOCTH OT TOF0, KaKoe
amavemie HpEMNMACT KOOPQUINCNT TPARCHOPMALILIL, PASTITAIOT HOBKMAIOLIL
(k< 1)  nomwanomuii ( > 1) Tpacpopuatop.

Kpnmiriecan Macea ~ MIIMATLIAR MaCCa CARIEROC BEIECTAA, HAXOAAICrOCH
B CHCTENME KPHTICCKITX PAIMEPOB, HeOGXOASAS TS OCYUICCTRICHIS IENHOH PEAKIITL.

KpuTinieckie pa3seps! — MHUMATLILE PAINMCPH AKTHBHOR 0L, TPH KOTOPHX
BoaMORIO ocymeCTRACHIE HeNO peakII.

JuneiiuaTute cneKTpL MATYROMIS — HAGOP NBETHLX MMM P3O APKOCTIL,
pagiexcHumx mupoKmI Tesmim mooca. JIHHGRNATME CHEKTPH XAIOT Beo
BemeeTEA B FA300GPAINON ATOMAPHON (KO He B MOCKYATPHON) COCTORILL.

Jlyna - cobuparoman mmaa o Maxs Goxyens pacerosmment (F ~ 10 c).

MaTemamineesuii MATTINE - MOTDHATLAR TONKA, NOABEUICHHAS A HEBECOMOI
 NepacTARHMOf WTIL DTO MECATHAS MOATE. B PRATLHOCTI MOAHO OTY MOACTE
AMCHNTL TETOM HESOALIINX PAINMEPOR, HOATCHICHHEIM HA TONKOI HEPACTAKIMOI
Henecomoit wiTn Ao L.

Meraranaxta ~ wacrs mabmoxacwoii Beenenioit, A0CTymHOf A1 HayueRis

COBPEMENILINI ACTPOOMIHECKIMI METOAANH.
Mexaumueciue KoIeGAMNS ~ ABHANCHIS Tel, NOBTOPSIONIHECS TOUHO (wIH
MPHGNINTENLNO) UEPE3 OAUNAKORIC TPOMEAKYTII BPEMEHIH, TP KOTOPOM CHCTEMS,
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Ofimee wiciio HyK10H0B B AToNHOM AAPE HAIMBACTCS MaccoRwM wHCAOM A = Z + N.

Avoumoe s2po xaparepiayerca apszon q, — Z - ¢, txe Z - 3apionoe WE10 20pa,
6. KOTINECTEO HPOTONOR B AAPE, CORTIATAIDIICE € HOPAKOBLN HOMEPOM XIMIIIECKOTD
oneenra » Tleprogimiccofi cucrexe onesenton Meuzencena.

Ao ofoamauacTes Tex e cHMBOTON, wTO N HeiiTpaTbHL atoM: § X , rae X ~
cunenon xITeeKORo DeMeNTa; Z - ATOMHLI HOMP (WCAO TPOTONOD B AAPE); A
Maccomoe wHEO (AETO AYIIONOR B HAPE).

A3pa c odunaxoasuu 3apaG0EHN wieRa U Z, MO PAIHbL N MACCORBLL NuCAGNY A
(m.e. ¢ pasusnu wucaanu neimponos N = A ~ Z) nasweawmes nzotomamu. Ha-

o, g,

npusep, mMeioTes TPH HI0TONA ypa e

2. Amownie adpa mozym ewamvcs npu esauModelicmeut ¢ JAeNeHMApHHNL
HACTIUYANIL, NPU IMON USNEHSIOMCR MAKUC NAPANETPH, KAK MACCOB0C WUCO, 50
Ppadosoe wucao, m.e. a0po npeodpasyemes.

SLACPHLIMI PEAKIUISIMII Ha266AIOM NPEGPALIENILA AMONNL 20ep NPU GIALNO-
deiicmauu mewdy coboil unu c dpyzumu wacmuyam.

Hanfoitee PACHPOCTPANCHHEN BHAOM AXDHOI PEAKIIHI ARIACTCA PeAKWIS, 3a-
IUCHBACMAS CHMBOITICCKI CEAYIOUILM 06PAZOM:

X+tasYib (7.3)

£ae X - watepmucioe 22po; Y - fotepice SApo.

Jlns npoTexanis moBoit ACPHO PeAKIN GoMBAPIUPYIOILIE d-TACTHIS AOTAIE
BILIOTHYIO0 MPUBMIKATLES K TAPY, TXe ACHCTEYIOT AACPHELE CILTHL, OFNAKO 07O yAneTCS
ocobemio TPYANO, ceit GOMBAPRUPYIOIAS HACTHN ABILTCH HOTOAKITENLNO JaPS-
GO, TAX KAK MCHCAY OXOMMEHIO JADMKCHHNLNII MGCTHLAMI ACHCTRYIOT CHLIL
kyaonoBexoro orramcunanns, TIoaToMy A% TPEOROTENNS STIK CILL HACTHIAMN HYRIO
00T OFPOMIYID SHEPFITI0, KOTOPAS MEPCAACTCA ¢ HOMOIbO YCROPHTE el HACTI.
B0 ouepras nopania 10° Mab.

3. Szepiiie peaKII KAACCHULNPYIOTCS IO CHEAVIONUIN TPHIHALAN:

1) no pody yuacmeyiouus 6 nux NaCMUY, RATPHNMCP: PeAKIE THOX ACHCTREN
Helimporoa; pearILI TOR ACHCTHNM JaPAKCHNBLY UaCMUY (RATPINCP, npo-
monoa, deitmponoe, a-uacmuy); peaxiL TOR ACHCTRUEN 1-oaHmM oA

2) o Iepeuu GoMGapIupYIOWUX NaCMUY, NANPHNMCP: PAKII TP NGIUT
IHepeusx (TOPAAKA SICKTPON-ROTST), MPONCXORTINE B OCHOBHON C yIaCTHEN
HOHTPOHOR; PEAKINN TPH ¢PEOHUX INEPAUAE (A0 HECKOTLKIX MFAOICKTPOM-
BOTLT), NPONCKORALIIE © YHACTHEN 1-KDANTOR I 3aPKCHHAIX HaCTHI (NPOTOMS,
(-NBCTHIA); PeAKINNIL DI GBICOKULE IHep2UA (COTHI 1 THICS MEPAOTCKTPOM-
ROMLT), PUBOXAIIE X POACHIIO OTCYTCTRYIOIIX B CHOGOIOM COCTORMI
OICMENTAPHEIX MACTI i MMEIOIIE GO0 SHATCHIE AT X HOYUCHIS

) no pody 2dep, yuacmeyIOWUX & HiLx, NANPHNCD: PEAKINI A TezKUT AIPAT
(4 < 50); peaum na cpeawx sxpax (50 < A < 100); pearuu na maxeabx
Adpax (A > 100);
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MHOTOKPATHO BLXOAS M3 COCTOSMAS YCTONDOTO PABHOBCCHS B PAJNHC CTOPOIEL,
BosBpamacTCs B To e MEpHOMARATLEOE yeTofiHEOe panmOBCCHe. BaKon ABMIKENHS
Tea, ConEPIIAOMET0 KoTEGANIS, JARACTCA ¢ MOMOMILIO HEKOTOPOi MEPHOAMECKOf
ymcnmn ppesenn: x = f (1).

MurpoanTorpadus ~ manGoice PaCHPOCTPANCHILIL B DTCKTPONMIE METOR Hamo-

Mupocron - 70 onTrecKHii MPHGOP, MOKATMBAIOMI B YBETIIENTON BIEE ONET
MexKIe, He BIANMME TTA3Y, GAMIKO PACHOTOCHILE NPEAMETS.

Mozems ropsrueii Beexemmoit — K0cMOTORIHECKAT MORED, B KOTOPOfi Im0TIOMI
Beenennoii maummactes ¢ coctosmms mA0THO# ropsuci mAaaMb, cocTosmed
M3 dmeMemTApEMX =ACTHN, M MpOTexaeT mpH Aanbmeimem axmabaTHuCCKOM
Kocnomormecion pacmmpemt.

Moayasmus ~ meAnemmoe mo cpapmemmO ¢ NepHOZOM KomeSammii maMememre
AMIINTY S MM SACTOTH BONMEL IO OMPEACTONHO JAKOROMEPHOCTI.

‘HanomaTepmau: ~ pasAFINbIC NPEANCTH, COCTOSINIC WD HAROTACTHI M HAHO-
onementon (xpuctanmuron, aépen).

‘HanopoGot ~ 970 PoBoT, co3A@NAH 13 HANONATEPHANOD PATMEPON, CONOCTABMMEIN
 MOMercy.101; 0 06MaAACT (BymKILTNM ABAeLS, OBPABOTIH, NepEAATI HIGOPMATIIE
» nemomems mporpasse.

HanoTeXHOTOMIN ~ TEXHNIA NANNIYTINI K YPOSHE OTACTLRSIX ATONOS 1t MO-
exya.

HanorpyGra - IPOTSENNAN WHAMAAPIECKAS CTPYKTYPA, COCTOAMAR 13 ORNOTO
N HeCKOABIX CDEPRYTIIX B TPYOKY FPadenoD.

Hanouacrmma ~ cxomas ¢ MOTCIY70i UACTINA, PAIMEPH KOTOPOii HIMEpIOTCS
nanoserpan.

‘Hemmeinas omrma ~ baxreimui PAIAET ONTHIN, 0XBATHAIOWLT HeCTEAODAIHS
PACTPOCTpANENILS NOMEIX CHETOBLIX MYSKOD B TBCPAMX TeAAX, FUAKOCT 1 FagaX,
a Taore mx paamozeiicTBe © BemecTROM.

‘Henpepummuie (CIT0mTsIC) CHEKTPH - CTLIOIINAS PASHOUBETHAS HOT0CA C© MAABHEIN
nepexozon ot oamoro nneta K Apyromy. Hempepummbie (1w cnrommbie) cnekTpi AaroT
Tea, HAXOTIIECST B TRCPROM M AHAKOM COCTOSHIN, & TAKJKE CHLLIO CARATHIE TAILL

‘Mt omepreTecKii YPOBEmD ~ 9T0 OCHOBHOE COCTORITE ATOMA, A BCE 0CTATD-
B e —

Hyion ~ equmoe nagsamme npoToNa 1 NEHTPONA ~ YACTHI, HI KOTOPHIX COCTONT
Bee atommoe mapo.

OnTwsecrmit puGop ~ yeTPOiCTEO, B KOTOPOM mysKH CRETOBNX Aysici MpeOGpA-
3Y10TCA 10 GAKONAN HEOMETPIIECKOf ONTHIGN, AT MOTYNENIS YBCNI eI HIODPAKE-
i, K BIAMMAIX HEBOOPYKEHILN I1030M, MHIKPOOGHEKTOR ILTH ACTATCH CTPYRTYPH
MAKPOOGLEKTOD, A TAKAKE A1 YBMICIIS BUAMELX VITOBSX PAINMEPOB KAK GIMIRIX
npeaeTo, Tax M AATCKNX HEGeCHDX CROTI.

Tlapeer: - pacerosite, ¢ KOTOPOro Cpeiii pazisye sesofi OpGITS Bitzer o yraoa 17,
1 mx = 206 265 a. e. ~ 3,26 cn. roxa - 3,086 - 10 xw.

Tlepuuramutii omepromocTe:, ~ 9TO CHPLeROi MATEpHA B €T ecTecTREMOl HOp-
ste %0 mpoBeRems Kaxofi-MGo TeXIOTOTMECKof 0GPAOTICN, HATpHNCD: KaMeHNLE
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4) o xapaxmepy npoucxodaugus adepuis npespausent, nanpMep: peakin

it A i A

i S0x07A (5T DoKX CORTABIOR DO o HOTYEKACH HKRKIES TACI,

& IePEXOANT B OCHOBHOE COCTOSIHME, HANYHAS OJNH HIH HECKOMBKO Y-KBAHTOB).

Tepnas » neropin stepuas peakaus Suira ocyiccrnaca » 1919 rony 0. P

opaom npn GoMBapARPOBKE ATOMOB a30Ta (-4ACTHIAME:

N+ {He > 'F > 0+ 1p o

Tepaasn axepuas peasun na Gucxpuex mporonax (1p wan 70 e cawoe 1H)
Suuza ocymecranena n 1932 roxy:

LislH o

e + {He. @5

Kax 54710 15 970/t peaKiyis, npi GoMGAPMPOBKE JWTIES NPOTORANI BOIHIKAIOT
sApa remis, pasTeTAIOWeCs CleAN (PekH) KOTOpLX BHANN Ha puc. 7.2.1.

Puc. 7.2.1. Boswuicuonerue saep renss npi siepuofi peakis

B 11060t #A€pHOt peaKuint (313 PAZMOAKTHDHOM PACHAAE) BHIOTIAIOTCH JAKOUM
Coxpamemis DTERTPIICCKIX JAPAOD N NACCOBLIX WhCe, KOTOPHE (OPNYANPYIOTCS
CneayIomN 05pasON: cyaa 3apATOs (i cyNNE Naceosw wucen) 2dep U uacmuY,
acmynanowux o adepuyio peaxyuio, pasna cymne 3apados (u cyMMe Maccoax
wucea) Koneunvix npodyxmoo (sdep u vacmuy) pearyui.

TIpi SAEPHBIX peaKmuix BUNOTIAIOTCS TAIOKE SUKONS COTPUHENUS IHEPEUL, UN-
nyavea u woxenma uxnyavea.

Tipustepos peasuus ma nefitponax spsercs:

ZAL+ in - Na+ tHe. (7.6)

SIAePRYIO PeAKINO 8 HETPORAX OCHOBATETLNO HOCICAORAT HTATLAHCKIE A
Dupiio Depais; B ACTHOCT, ON YCTANOBMIL, WTO B A€ICHI SPA MeATeHILe Heil
Tpomss otasamich Gonee addexTauLL, oM Gucrpie. IooTowy G0 HpEATOEHO
savessTs GuCTpLIE HEHITPONEE B Bofe. DTOT METOR 00yCIOBIeH SHATHTeTbHON HoTepeit

OHeprIN HEAITPONOR NOCTE HX CTOAKHOBGHIS C AXPAMH BOAOPOXA, TAK KaX Macca
HeiiTPONA 1 MACCA TP BOAOPOAR NPHMEPHO PasILL.
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YrOA, HedTh, IPHPOAHLIL TA3 X YPANOBAN PYAA, COTHENNOE HATYNENIE, BeTEP, BOA-
e pecypest.

Tlepevennstii dIeKTPIICCKI TOK ~ BIYACHEME DICKTPINCCKIE KOTCOANI,
HpONCXOAIIIe B 9TEKTPHIECKO HemH HOR AeHiCTRIeN IePHOIeCKH HIMensOmeies
1o aaxony cumyca wai Kocmuyea anemed DJIC.

Tlepiox TupAKNHORIO PemeTsn (1it TOCTOSMEAR POIIeTKH) — BOTHTMHA, Pas-
mas d = a + b, tAe & - WUPHEA We; b ~ WIHPUAA HEIPOSPATHLIX TPONEHRYTKOB.

Tlepio; nepeMeRNOro ToIA ~ TPOMEAYTOK BpeMeIIt, B TeeRIe K0Toporo BIC (wan
HAmpieHIe, 1A CHAA TOKA) CORCPIIACT OXHO MOTHOE KORCSANIE.

Tlephox moTypacnaza — Bpest, B TeUEHIe KOTOPOTO PACTARAETCS HOTIORMIA TIEPRO-

TI0M0CATAE CHEKTPLE - OTACTLHELE NONOCH, PATACTCHHbE TEMILINII IPOMEHYTKANIL.
Tlo0caTHE CHEKTPH AGIOT FASH, MOTEKYIIM KOTOPHIX C1aG0 CBAZANbL APYT © APYTOM.

IL10THOCTS MOTOKA HATYeRII PARKA TPOHARCACIHINO ILIOTHOCTI! DICKTPOMATHATHO!
9HePrII HA CKOPOCTE €6 PACHPOCTPANCIILA.

IlnoTHoCT: MOTOKA HTEKTPOMATHITHOTO HaTyWwemts | — OTHOMICHIE HTRKTPOMAT-
nuTHof oueprum AW, npoxoaamedi aa Bpes Al ueped HEPIENMKYASPEYIO AVUAM
HoBEpXHOCTS MIOIMAABI0 S, K NOMABCACHIIO LiOMmAH S Ha BN Af:

aw
sar
Tlormomennasn 105 wsIywemMs: ~ OTHOUIeIe HOTOMenHOi dwepri E momsi-
E
pylomero nonysenis i aacee m o6ryuaenoro pemecrsa: D =

onan oneprus W 91eKTPOMATHITHOTO MOAA KONTYDA PaRHA cyMe omepritii
MATHUTHOTO I SICKTPINIECKOTD TONCH:

Toamoe muyTpemnee oTpAKEINIE CROTA ~ ABACHIE, TPH KOTOPOM CRT NOTHOCTEIO
BoaRpamaeTes B 6oee MIOTHYIO CPEAY.

TlonApH3aMIL cRETa ~ (UINNCCKAR XAPAKTEPHOTHKA HATYHOHILS, ONUCHBAIONAs
HOmepENIYio ANIOTPOIILIO CRETORLIX BOH.

Ipymusmutit MasTsus: ~ Fpya Maccofi m, NPHKPeILICHHALI K NPYIKHHE HKeCTROCTSI0 k,
BTOpOit KoHEI KOTOPOI JAKPEILICH HOMOBIAHO.

PAHOAKTHRAOCTS ~ CAMONPOHIROTLHOE NPEBPAIICHIE ONIX SACP B APYTHE, CO-
HPOBOAIAENOE HCNYCKANIEN PATTHNHEX HACTHIL.

PazmonoKamus ~ 0BHAPYKeHME 1 TOUHOE ONpEAETEHIe MECTORAXOMACHHS 05D-
€x108 ¢ HOMONILIO pagHOBOTI.

PAMONpHEMHNI ~ KOIEOATCALHLL KONTYD, CRAAMHAI C aNTEHHOM, mpH-
coementOli K KONTYPY Hem, CoCTORIIeli K3 AETEKTOPA, KOWAEHCATOPA i TeneoNa.

Paguocass - mepexata i mpHe UEGOPMAINI ¢ NOMOIIEO PAAMORO, pac-
HpoCTpANOIIXCA B TPOCTPAHCTRE 63 TPOROACS.
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4. B omamame ot ecTecTnemmOro pammoAKTHBNOr0 pacmaxa, KOTOpiii MpoTeKacT
BCETAA © BACTCHTEN HEPTAI, HCKYCCTBEMNMC SICPHMC POQKIAI MOTYT GHITS Kar
orsomepausecrumy (¢ BHACTenNEN dmeprmm), Tax W IdomepALCCKUNL (¢ MOTTO-
memnen omepria). [Lns ompexenems OTHX DHAOD PeaKIEii MCHOTHIYIOT MomSTHE,
nagmmacwoe JHepeemuLeCK N Gux0d0N Adeproit pearyun.

OmepreTeCKIM BLIX0R0M TACPHO PEAKIINN HAINGAEMCS PAIULE INEPIUL MO~
Kos 2dep u wacmuy do pearyuu u noce nee.

Ecam cymmapnas omepris, oxpuDaTeRTHAS CyNMAPHOf MACCE AP N HACTHIL, KO
pearun Gombme, wew moce Hee, To PEAKILA HACT ¢ BHACTCIEN OHCPIHIL, T.c. A1-
AseTes axsomepaunecroi. B OBpATHON CTyIaE B XORE PEAKINI INCPTHA NOTOMACTS
u peaxmus swaseres ondomepaunecroi.

Tipusepon ompoTepmmuccroit peaxnun anasercs GomGapamposka asora
cuacTmmann (7.4). TIpi 5Tom =acTh MOABOAMNOf OHEPIHI MePEXOANT B HaNEHEHIIE
BuyTpenmeii omEprAN BHODD OpAIOBABIIErOCS SAPA KHCTOPOTA.

5. K MCKYCOTBCILIN 7CPHAIN PeAKMIN OTHOCHTCS dexente MANEN T RIep.
JleANTECS MOTYT TOMBKO SAPA TACALX ONEMCNTOD, TAKEX KAK YPAH, RAYMOHUIL,
nenmynui.

OrxpurTie aeem ypama 61110 ocymects-nero » 1938 roxy Hewemsm yemm
0. Tanow  ®. lliTpacemanon. BiocIeACTEMM NPABMABIOE HCTOTKOBAMME GELIO AaTO
51939 roay anrmiicxm dmamon O, ®pument
w ancrpwiicxmt dmamcon JI. Mefirnep.

Tipu saxpare nefitpona ycroimmocTs sApa
HapymIAeTe, 1 BOTGYITEIHOE AP0 HAHACT
AennTes. Tar npoucxoAuT noToMy, w0 Macea
noxos TKenoro sAApa Gorbme Maces Moo
ocKomos, ma KoTOpHE 70 AP0 ACHHTCS.

Jlenemme sapa sowto omacuiTs, na ocnobe
omeprim ensam syxep. Y gembmas oneprust coston
s1apa anemenTon b Komue Tabmme: Menencena

Oupuxo Depuu (1901-1954) —

sembime yxenbuofi onepris cosan dnewenToD
5 cpenuedt wactu (E,). Ormermy, w0 omep-
T cason ~ ora Ta HoTeHIMATLIAR AACPHAN
oeprus, KoTopan NanpanteHa Ha yAEpKANIe
5 5Ape uyxaonon. MMeHIO 23 ciet oToft oHep-
il CYMMA MACC HACTH, COCTABITONIX PO,
Gombite nacess canoro sixpa. TIpi 9Tos Am
paswma oTx mace coracuo coornomemo
omepru m wacess (E,, — Amc?)  peayaszare
emewns TmenX TACP BMACTICTCS B DIAC
smeTcesoft n rywncoi oneprin. Tawist
o6pagon, mpm fenemum KaAOro AApa oc-
soSomAacTes onepris mopazka 200 MoB.
B 70 e BpeMs OHCPrHA CBAIN AOUEPHIX
#26p 10 cpaBemInO ¢ MATCPHCKINH ARPAI

maLancialt duan, HanGonee usmecruli
G1ar0zaps Co31AIO TEPBOXD B MiPe A1ED-
T peaxTopa, Becimi G010 biAAA
& paawnTie Agepuofi Quauki, puaikn
9TeMeNTADHLIX WaCTIIL, KBANTOBOT 1 cTa-
[ IS S —
3 «oTion aTosmol GoGs. Jaypear
Hobesencolt npesit o Gutaice 1938 ro-
A8 <2 KoKaaATOACTRO CYHeCTRORAMIA
HOBLX paANOAKTHBHAX dueMCHTOD,
‘moysemNLX mpi 0Gayewmi HefiTpomas,
 CBAIANIOC © DTHM OTKDMTHE SACPUMX
peaKmuil, BHIMBICHLX MepTCHHLM
elirpoasats. 9. epuit Gkt om H
HOMHOTIX QUH3NKOD, HpeyCIOBIINX B0
smorm ofanerax guauic.
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PazuoTeneqoNAR cBA3L ~ NEPOAANA POUN LT MYIMKH C HOMOINSID DIEKTPO-
Pacmmpenite Beeatenuoit ~ KpyIHOMACIITAGHALT HPONECE, X0A KOTOPOTO 1O CyTH
OnpezenTeT X0% €6 IBOTOWM: H3-3a PACHIMPOHNS CPENSN TEMIEPATYA HAaer,
Onpees KAk AOIIO K ¢ KAKOf CKOPOCTEIO OYAET MATH MepBMTIbLL HYKIEOCHHTES,
Ha botie PACIIIPeNILA PONCXOIT I PASBHTHE (AVKTYAIIL, KOTOPAE JATEM AOIAHL
eraTs ranakTHKAM, U TaK Aaice.
Pe30NANCHAS YACTOTA — NACTOTA, I KOTOPOIl AMILINTYAG KoeBARI CHIM TOKa

R r—————y
Peamxronoe manyuemme (nurposOKOGOe oHOGOE UsyUEHUE) ~ KOEMMICCKOE

omeKTPOMAFINTHOE HATYSEMHC C BHCOKO CTCNCHBIO MIOTPONHOCTR M €O CIEKTPOM,

XapaxTepmLN A1 AGCOTOTHO HEPHOTO Tema ¢ TEMTEPATYPOF 0010 3 K.

PenTremoncroe maTyuemme - SIEKTPOMATHETHMC BOTHM ¢ ANMEOF DO
sembe, wew y yuTpaguoeTOROr0 MaTyIECMMS, B MpeAenax &= 5+ 107 ~ 6+ 10 .

PemTrenonCKie YN DOIMMIKAIOT HPH CHISHOM YCKOPCHIN JAPKCHINX SACTHIL
(ropmo3moe maTyeNIE) AMGO NP BHICOKOIMEPrETIICCKIY MEPEXOATX B AMOKTPOMHBIX
oBonouKax atomon mam Momexys.

Penamxatop - mamopoSor, cmocobmuii k cosammo cnoei Kommm, To ccTh
X camosocnpom3BozCTDY.

PoTop - Bpamamwmascs wACTS reHCPATOPA, AMATOTINA PANIE ¢ TOKOM.

Cuerwmocts amean (L) - nommas caeTonas omepris, MATYSaCNMAs 3neI0f 32 OATY
cerymay.

Cnetonon (onTeckoe BOTOKTO)  CTEXKATROE BOTOKNO WHIHBAPMICCKOH HOp-
M1, TOKPHITOE 06O7OTKOf M3 TPOIPATIOTO MATCPHATA € MCHBIIN, SEN Y BONOKHA,
noxasaTenex mpemonems.

Cneronoit rox - paccrosmie, KoTopoe cae mpoxoauT 3a o oA, 1 cp. rox = 0,3069 mx —
= 9,46 - 10" xu ~ 63 240 . e.

CnoGommse woxeSamms — xoneGamms, BoIMMKABmEE B CHCTEME 3a CHET pac-
Xogomamma coobmennoii oTof cHCTeMe omeprEN, KOTOpas B AaTbmedmen

Cosan ~ paxeiimee anemo B cucTeMe XoaHCTRA CTPAMM, CHOCOS oOmemHs M0-
e, YROBACTBOpEIIIS HX IPOMIBOACTEMIDI, AYXOBHALX, KYTLTYPHAX i CONNATHILLX
norpetuocteii.

CrammpyomLi Ty LB MHIPOCKOT  MIKPOCIKON ATt HCCTEKOBAIIIS HANOODD-
€xTOB, MpUMIAN PAGOTH KOTOPOTO OCHOBAN A PETHCTPANI BEITHITH TEKTPORKOTO
TOKA MEAAY ATOMAMH J0MAA N TOKOMPOBOASUIETo OGpAIIA.

Commewman Gatapes - obmeamnenne GoToanexTpeCKx npeoGpasonaTencii (hoto-
oTeMeNTOR) - MOTYNPOBOAMNKOBEX YCTPORCTS, TPANO MPEOSPATYIOLIX COTHETRYIO
oMEprIO B MOCTORMNLIi 2TCKTPICCII TOK, B OTIITIIE OT CONMENNAX KOLICKTOPOR,

"HPOMSBOASTINIX HATPEB MATEPHATA-TENIOHOCKTENs.
CHEKTPATLNAS MIOTHOCTE MATYWOMIA — UNTCHCHEHOCTS, NPHXOARMARCS HA -
HunHL HETEpRAT HACTOT.
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yaeauunpactes npuvepuo ua 1 MaB. BTo ABISETCH IHEPreTHMECKH BMTOAMMN ANA
HOBLLX ZOUEPHIIX SACP, TAK KAK HPH STOM HOBHIIAETCS UX YCTORYHBOCTS.
Vxeasuoii omeprieii cBsAN KaIweaemcs IMePUA CaAIL ADPA, NPUXOIAUARCA

¥ Ea) | rpagy "
y = va P
nyKOHOR B AAPAX (0T MACCOROrO wiC1a) HpHBCXEH Ha puc. 7.2.2, d.

6. enyexaesiie Tpi ACTCHN AACP FTOPHYHEC HEHTPONL MOTYT BIIBATE HOBMIE
axtit gexems. Hanpusep, neilTpon, puieraionuii us nepsoro sApa mpi Aeiems,
MOIKET BLI3BATS A€eHIE COCEANEro Hpa. B CBOI0 0uepeh BHIeTAIOMI IPH AeeHIIE
Coceaero sApa HeATPO BHIHBACT ACTCHHE TPETHETO, I TAK AQTbIIE ITOT HPOEC
et o nenouxe (puc. 7.2.2, 6).

a)

‘Puc. 7.2.2: a) rpadhik 3aBHCHNOCTH YICALHON HCDFHI CHSIN OT MACCOBOFO SHCAA;
6) uenuan aacpuas pearis

Ilenmoii pearueii naswaaemen Adepiasn peaxyus, @ komopoil ocyusecmaremes
enpepuanoe denenue masensix 20ep ¢ nONOUbI0 HEIMPONOS, 06PAIYIOUULCR KK
npodyxmu canoii pearyui.

Tlemnan peaxius A€o XapaKTepHSYeTCs KodPPuUYUENMON PasKuoNRenUL k
HefiTPOHOR, KOTOpHIi PaREH OTHOMENIIO WHeTa HOHTPOHOR B AGHHOM TOKOCHII
K X WIHCTY B HpeANAYINeN HoKoenit. Heo0X00uAbL YCA0sUeN 15 PAIBTIS Hemnoit
peaxmn gesenius snsercs mpeGosanue k > 1. Ho orweriny, 410 A5 BOsHRKHOBeIS
IemOi Peakti KOMAUIEIT PATMAOeII HEHTPOROB HYIKHO IOAACPIHEATS CTPOTO
Ha ypoBHe eqMRIIL, Wi TPORSOIAET BIPLID.

Oxasunaeres, 470 e Bce OGPARYIOIHECS BTOPHTHEE HOHTPONL BLILEAIOT HoCTE-
Ayiolliee AeTenie SAEP, 4TO IPUBOAIT K YMENIIEHNIO KOXpGHIHENTA PASMHOERIL.
Bo-nepBLIX, #3-32 KOHEUNLIX PAIMEPOR AKTHENOF GOHE (IPOCTPAHCTRO, TAC HPOIC-
XoauT nemian peaxnus) n GoTIION MPORUKAIOIMEN CNOCOGHOCTI HEHTPONOR HacTh
113 HHX NOKINET AKTHRIYIO G0HY PAHLIIC, ue GYACT GAXBAYEHA KAKIM-1HGO AIPOM.
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(CHeKTpATSEAII ANATIE: ~ METOR ONPEACICHII XIMIIECKOR COCTARA BOLICCTRA 10
ero cnexpy.

CHOKTp ~ KPUBAR 3ABHCHNOCTI CHEKTPATLRON HAOTHOCTH UATYNCHIR OT ATHHE

(CrexTp morzomeHIS ~ TpOTYCHANIE 50RO CHOT HePed XOTOANL HeMATY AT
142 B HENPPAINOM CTEKTPE AACT NOARICHINC TENHLLX MM, KOTODHE COOTICTCTRYIOT
R —

Craop - nenogmRIIOR YCTPOICTRO, COBAAOMEE MATHITHO® HOTE.

Teaecxon (spureasnas Tpy6a) - 970 omTICCKI] NPHGOP, NeAUAIHATCHILT AT
HaGMOzerA YAATeHHLIX 0GTEKTOS.

Tesman matepus - rumoTeTICcKas GOpMA MATEPI, KOTOpAR He HCHYCKACT
7ICKTPOMATIINTIORD HATYMEHIS 1 HATDAMYIO HE BIAMOZCHCTEYCT ¢ .

Tesmas HHEPFI ~ TUOTETICCKI DA SHCPTIIH, BRCACKNHIL B MATENATIECKYIO
Mozen, Beeternofi paii 0GbACHEMI HABTIOARENORD Ce PACIINPENHS ¢ YCKOPEHHON.

Tenaonan aaekTpocramunn (TAC) — PCANPUATHE, TAC TEMIORAR OREPLAS,
06pasyIOmAsIcR TpH CANTANII OPFAHMICCKOTO TOMAMRA (VIOAL, 143, MAIYT, TOpd,
CTANIG T T.3.), HCHOTLOVETCS A% BPANCNHA TYPBUH, NPUBOATIUE B ABKEHHO
anexrporesepatop.

TepmoSatapes mpeoSpaayer Temionyio HeprEo B drexTpECCkyio. B Tepio-
6aTapesx HCTOTRAYETOR HECKOTLKO TEPNONAP, HOAKTIONCHILIX MOCHOXOBATELHO 1T
napanzeasio.

TpancdopmaTop ~ YeTpOiiCTRO, CAYAALER AT HPEOSPAIOBAMIA CILTH H HATD-
KEHIS TEpENCHHOTO TOKA NPH HeHAMEHIO ACTOTe.

Vraomoe ynemwrenne ~ oTHOmeRIE YIAQ SPENNA ¢ NPH HASTIOACHIN TPCAMETA
epea onTeKuli MPHGOP K YT SPORI | TPH HAGTIOACHIT HEBOOPYACHHLM 11a-
LN
v

VACaLHAR SHEPIIR CORAM ~ SHEPFIS CEADM, MPUXOAAMARCH KA 1 HYICION.

Vaurparoporsue pazsonoms: (1. < 10 ) HpomKaIOR cxE0L HOROChOPY i HOTI
s orubaioT moBepxHoCTs Bext.

VauTpaduoneTOR0R HATYENIE ~ 5ICKTPOMATHITIOR HOTYICHHC B ANATATONE OT
810" 70 3 - 10" (10 st - 375 o).

@yaacpen - crabunLnas soneKyAA chepitectoi dopy, cocTonmas 13 60 azo-
Mon yracpoa.

oToadberT ~ AR TeHIe BHPHBANILS SACKTPOROR 1 BEMECTEA MOR ACHCTRNEN CRETa.

Ilenman peaxtus Aexemis - SACPHAR PEAKIUIS, B KOTOPOI MACTHI, DIMBAIONIHE
peariino, 00pasyIoTea Kaxk MOAYICTH 9TOM peaKiu.

acroTa mepeMemOFo TOKA - THCTO KO7TEGANI HEPEMEHNOTO TOKa 33 OALY
cerynay.

Tepuas xupa - 061CTS MPOCTPANCTRA-BPMEHIL, TPABHTAIONNOE NPHTAIKENIC
KOTOPOIt HACTOTLKO BETIKO, 70 HOKIHYTS CC HE MOFYT Aa7ce OGLeKTL ABIKYIICCS
0 crOpoCTLID cheTa, B ToM WCAe KEANTH canoro caera. TpamHma OTof OBTACTI Ha-
aunneres ropuaonTos cobuTii.

o y
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Bo-BTOpEIX, HACTS HEHTPOOD JAXBATHBACTES SAPAMH HEACTAMIXCS pHMECEii, BeeTAD
npreyTeTByIomyx B axTHDROf Some. Kpome TOro, HAPAAY € ACTEmHCM MOTYT mMETH
MECTO KOIKYPHPYIOIIIE IPOIIECCE PATMATIONTOTO 3AXBATA I HEYTPYTOTo paCCesmIsL.

Boavwoe anavenue useem ne owanaaowui denenus saxsam neimponos uso-
‘monox ypana ' U. Tlocne saxsata opasyeres pagwoarmmmsii naoton = U, mepion
nonypacmaza xotoporo paven 23 mmmyram. Ilocne ero f-pacnasa ¢ BuAeTemmEN
nexTpona ofpasyeTest nenmynuii ~ TepMiE TpARCYpAHOBLI DEMENT © HEPHOAOM
noaypacnana 2 Aus:

U+ U 2Np+ Je+ov.

Barex mocze f-pacniaza uenTymAs obpasyeres naymonuii:

HINp o HPu+ fe+ S0

Tlayromuii smaseres oTHoCHTeLHO CTaGi b AN drexenToN. TIepHoR ero moTypac-
naza paes 24 000 rer. TIpi 5O3ACACTBIIN 1a HEXO MeATCHHHH HEATPORAMI BOTOARIO
OCY HECTAINTS HEMIYIO PeaKILHIO feernis, WK KOTOPOfi BHIAAETCS OrPOMIAs SHEPII.

TlovTony mryromiit Kapaay ¢ ypanow-233 ABARETCH NOTEHIMATLIGIN AAEPHHN
TOMmAMBONM /TS ATOMHBX SAKTpMTECKHX CTANII.

7. J{pyzu nauGonee sppexmusns s cnocoGon ocsoGondenus euympusdepuoi
Imepauu aeanemen caunnue (cunmes) aep Gonee RezKUX IAEHENMOS, TAKNX K2k
B0ROPO, remi, T 1 Ap. JleficTBTEALIO, KK 97O BHANO 3 rpagiKa (puc. 7.2.2, ),
VACTbIAR IHEPI CHASH Y TAEALX DIENCHTOR YNCHBIIACTCS ¢ POCTOM THCAA HYKIO-
1B CHEAOBATELNO, SIPA TAKHX TANCINX DIENNTOB, Kak YPAH, HAMHOTO Terde
AemuTs, wew obtemumaTs. TOTKA KAk YACTNAR OHEPFis CBASH Y JCTKHX DICMONTOD
VBENNMBACTES ¢ POCTOM HCTA HYKAOKOB B 10X 5Apax. TIOITONY SAPA TAKIEX DTEMENTOD,
Kax, HATpHMEP, BOROPOA M Teil, HAMHORO Aerie OGLCANNINTS (CHITESHPOBATE),
wen e, FMEHHO SA€PHbe PeANIUHI CHITESA RBIAIOTCS OCHOBMN HCTONHHKON
omeprim spess, B Tox wee 1 Connita. CaumHIe ACTKIX SAep B Gonee TAET00 HAPO
NPOHCXONT NI TEMTEPATYPE ACCATKOB MILLTHONOB PAAYCOB, HOITOMY SACPHYIO
DEAKIINO ¢ YHACTIEM SLEp TETKIX DIENNTOR HASHBAIOT mepNoRdepuoi pearyued.

B nacTosiee Bpest yiesle MHOTIX CTPAI MIPA, B TOM WG i Hamell CTpaN,
12 Gase YCTAOBKH TOKAMAKA HOYYAIOT PASHb ACTIEKTS YIPABTSENOTO TEPHOIEPHOTO
cunesa. TIpi TepMOSACPHON CHNTESE SHEPreTHUECK I BUXOR HA OXH HYIION AP
B SeTHpe PA3A NPEBHIAET JHEPrETHSICCI il BHXOA PeaKIUII ACTEHILS TAKELX HEP.
‘Hiice B KateCTe IPIMEpA IPEACTABICHE HEKOTOPHIE BILHi TePNOSAEPHEX peaxii

H+H o H+ e
B010poR 80R0p0R Aclvepil noamzpon

S+ 1H - JHes

elireput 8ox0pox usoton rexnx
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‘DaeKTpICCKNIl Pe3ORANC ~ ABTCHIC BOIPACTANIA AMITHTYAN KomeSauiii ciTsl

SACKTPITECKOTO TOKA TPI HEKOTOPON SRAYEIINT YACTOTHI Y., A0 NAKCHNATLHOTO

DiexTpoMATmNTHAR BOTA - oA, GerYIXAR Mo BCEN HAABAEHIAN OT KOTES-
momeroca sapaza.

e p—
[ ————

R ——
TPISCCKI 1 NATHHTHEX BemIH B DTeRTpHICCKo eI,

Diexpomm ocmTOrPad - TIGOp AT MAGTIOTEIA 1 HeCTEAOBANI KOTET-
O i -—————————————
[ ————

DiICKTPOCTATICCKAR MAIA TPEOGPAIYET MEXANITECIKYI0 IHEPTIIO, HCTOTESY
AnTemme oMeRTPOCTATITYECK O WIAYKIII, TP 970N A MoTIOCHX MamL (1eiE-
CRiX GANKAX) MAKATTMBAIOTCR OMCKTPANGCKIE AR, PAIOCTE NOTCHIHATOR A
PAIPATMMKEX FOCTHTACT HECKOTHEI COTEH THCA BOTHT.

DirexTposepreTIA  G30BAT WHPPACTPYKTYPHAR OTPACTE, CHAGKAWMAR ITOK-
S ———————

DrepreTieCKNit BHX0R WAPHON POAKINN — PAIIA IMEPIIH TOKOS FACD
w swacrim 70 pearma 1 nocae pear.

FlRepuLL PEAKTOP  YCTPOICTRO, B KOTOPOM OCYIECTEAETOR I HOACPIBACTCH
yapanasewan nemas pearmn AeacHs.

faepuan peaxwmn - mpeBpameRie aTOMEIX mACp TP BIAmNOReHicTRIN
C SRNCHTADREINT HACTIIIANI (3 TOM WHCAE T ¢ {-KDANTAM) KT APYT € ADYTON.

Flxops - obwoTsca B reneparope,  KoTopoii mAYIIpyeTes IIC.

G-PACTAX ~ AP0 TEPRET MOROKNTETHIIIE 9APAA 20 1 CFO MACEA YHEHBIACTES
eTHpe aToNmHe eAWNIS MAccH. B PeIYIVTAT DACHENT CEIACTCR MPHNCPHO A
ame xnerin & mavany nepromeckofi cneresst. X - Y + He.

-pacmax ~ AzPO yneTITHAACT cROif 9APAX M4 CMMALY, HO eFo MacCa ocTaeTESR
S A ——————————_——— g ——————
eneremn. 1 X o 2, Y+ e )7,

-MBRYHeHHE He ABIICTCH CAMOCTONTETLHEM BIIOM PATNOAKTHBNOCTH, & TOTLKO
conpooskaaer a- m f-pacuagsi. OHO HCTYCKACTCS ACUEPHIN TAPOM.
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fHe+ IHe - {He+ H+ 1H.

O —

Korza mpofiiema YIpaBIsieMOro TEpMOSEPHOTO CHETESA GYACT pelmieia, werone-
“lecTBO HABCErAa MIGABHTCS OT SHEPIETIECKOrO r07104d. TIABNbIN IPEHMYIIECTEON
TePMOSEpHO/i PeAIILI ABIAETCS €Ie H TO, UTO HPH CHITESE AAEP He BAEITOTCH
BPeANLC PAAUOAKTHRNEIC OTXOAM, KAk OTO GMBACT TPH PEAKIMAX ACTCHIS SACP.

Honoanumensuwii xamepuax

ouris noa sacca aToNa COCPEAOTOCHA B €F0 P, KOTOPOE B CpABNCIIT
© meamumioli camoro aroma ouens Maxo. Ecau atoM yReamuuTs Ao pasmepa
byrBomsHoro MO, WAPO ero Gyxer ue Gosee nepeuHOro sepia.

Qe |

1. Kasolt npoiiece uaasimaetes Aepuoli peaxiieit?

2. Kakunos Gnibaior saepsie peaxiuun?

3. Kak (JOPAY.HPYIOTes 30KOMM COXPANOII NACCOBLIX M 3APAAOBLLX sitcen? Ipusox-
76 NPIMEPL, HATHCAR HECKOLIKO AACPULIX poaxwil,

4. Kakas peasitis uaswsactes nemuoll szepuoli peakiueli? Kax Gyser vectst ceSa
sepuas nemnas peakis npi k> 13 k = 1; k < 17

5. Kaxas peaximn masumaerca eposgepuoil? Kaunr npemvymecrsaxi ofiagaior
TEPUOOPHLIC POAKILHIL HO CPABHOHIIO ¢ PEARIISNI ACTONHAT

TPHMEP PEIEHIS 3ATAUH
Bagawa. fixpo Li, saxmarspas mpotom, pacmasaercs ma ape -wacTHmBL

Onpenennte cysy KumeTIICCKIX onepruii oty wacTim.

Pemenne:

Jlnsn mavara samMmex AEepHYIO peaxmmIo cortaco yeAOBMI Jagas

i+ H > {He + {He.

Kinteruecicas ouepris 05paloBapinIxes ABYX AACp Fenma (18yX
G-uACTIN) paDIa PASHIE ¢yMMAPHAIX HCPEITi HACTIN, YKASAMNLIX Ha TeBOf 1 HPABOi
cropouax samucamnoit pance peasmu: W(20) = E,~ E,, rac

E, = tmc =[m(1Li)+ m(H)]c% B, = £m,c = [2m(iHe)]e"

Bro mpi yeOBMK, IO MACCH Ae UAMCPIOTCA B KILIOPAMMAX N HOTYHGHHAS
omepris OyAeT B wHOYAX.

JLast yA05eTRA HCOABaYCM TABINHbLS AANHAIC NMACC SCP, BHPAKCHILC B 3. C. 3.
Creaosarensuo, yxasammse pue (oMYA BYAYT WMETS CACAVIOmI: DHA, 0 JHEPIS
6yaer supaiena » MoB.

£, 981 - [m(iL1) +m (1] - 951 7,01601 + 1,00783] - 7470,19 (M)
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1. Arwateros A., Epxeroaa 4., layaemberoca A. ®uauxa.
2015. - 440 6.

2. Actponoss. Meropis, Teopist it npascrinit. BT HaySIAs SUIICIONCAN.
Honarenserso ACT, 2019, - 224 c.

8. Bendpuroa I. A., Byxoauea B. B., Kepscenuea B. B., Maruuea I. . Bagan
10 uowke Ans noctynatomurx b pyass. - M.: MI'Y, 1968. - 336 c.
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omury. ~ JuGporow, 2017. - 200 c.
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240 c.
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E, - 981+ [an({He]] - 931 2 - 4,00260 - 452,54 (MaB).
W(2a) = E,~ E, - 17,35 (MoB).
Omeem: 17,35 (MoB).

@)/ samas s camocrosTensioro pewigin

Vpoaens 4
7.2.1. Hanmmirre megocTaomiie 060SHaNEHII B CIEAVIOIIX PEAKINLAX!
HAL+in 7+ He, UMn+?-SFe+in,

24 !H - ENa+ {He,

. B pesyaurate saxsara neiipona spoy Mg 0Bpasyercs wemsnecTuuii anenent

H npoTON. BamMIINTE DTY PEAKINIO 1 OUPEAETITE HensBeCTHEL dTeNeHT.

. Tpn obysemmn maoToma weaw SCu MPOTOMANI pEAKIS MOWET HATH He-
CKOTHKIMI TYTAMI: ¢ BMACICHNCM OAHOTO HOHTPONA; C DLZGTOHIEN ABYX
neiiTpomon; ¢ BuxenemMeN npoTona 1 mefiTpona. AAPa KAKMX JTENENTO 00-
pasyores 5 xancrom cayuac? (Omeem: $7Zn; 537m; SCu.)

. Oupenenire nersBecTHAe oeNewTA ARCPHAX peaKis
7410 o 1Mo+ 80 + By

08475 ILis He.

Vposens B

. Kakyio MHHEMATLEYIO SHEPTHIO JOIAHA HNETS (-NACTHIA A1 OCYIIECTRICHIS
snepuoit peaxmmiz:

TLi+ {Heos PB+in?
(Omaem: 2,8 MaB.)
. Ompesemmre onepremiecxii BiX0R AACPHOf peatrm:
1N+ {He - 170+ JH.
(Omaem: ~1,2 MoB.)

1. PaguoaxTusioe HaIyuemue OKasHBAET HEPATHDHOE BOIEHiCTBHE Ha IAOPOBE
“ezomeKa. V ueTOBCIA BOIMOAKHEI POAKIIN, HAMMHAS C MOBMIICNIS TeMACPATYPH
7e1a u saxam MBS AyeR0ii Goneausio. KAk NIBeCTHO, NORIIICHHE ToMIEPATYDH TeIa
ryGuTexLno AT KACTON Tena. PagHOAKTHBHO® HSIYIeHHE HOPANAET KOCTHBI MOST,
SISTKI MHIEBAPUTELRORO TPAKTA 1 APYFUX HACTEI Texa.
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Hurepuer-pecypest

https://fiz. 1sept.ru/fizarchive.php (Bagawn, Tecrss; obpazonatenmsie pe-
cypess; axcmepuuent.)

wwrw.edu.delfa.net/ (Tects: u sagas; oro muTepeco.)
wwrw.eduspb.com (Komenexrss; Gubamorexa,sagaummxs; Gudamorexa/
nTepatypa mo ncTopum (uamn.)

https://physics.ru/ (VaeGmmc/Orcpuras puanxa 2.6. Sacts 11 1. Brextpo-
pr—

https://videouroki.net,/ (Komemesxrst/dmamica/11 xaacc).
http://www.astronews.ru (acTpomoNmECKIe HOBOCTH; ACTPOOTO; ACTpOO-
susecrmii Kaxenzapy; Jlyna onxaiin).

http://www.cosmoworld.ru (sosocTt KoewoRaTIHH).

https:/ /www.clementy.ru/physics (Bombuofi aapommsrii KonnafiAep; aagam;
mucoTera; 200 saxonos wmposAanIs).

http://www.inp.kz/ (Hncturyr sxepuoii duamen, Anwars, Kasaxcran).

. hitps://aphi.kz/ru/ (Actpodusmueciuii uncratyt un. B. T. Decensosa,
Amwarst, Kasaxcran).
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OmaciocTs wsny e yeyryGaseTCs TeM, 4TO OHIE He BHIHBAIOT HIKAKIX GOTeBHX
Ouymenuii HazKe NPU CMEPTETBHLIX A03AX.

‘MexanuaM MOPAAAIOMEro XefiCTRI HATYHCHNI CROAUTCS K HOMNIAINH ATOMOR
H MOJKYIL, H 9TO NPHBOANT K HIMEHEHINO WX XHMIreCKoi aKTHBHOCTH. OOayueHIe
OKASHBAET CHILNOE BIMSNHE HA HACTICTHCHNOCTD, OPAMAS TENb B XPOMOCOMAX.
B GOABIIMHCTSE CTYHAC DTO BAMAINME SBIACTCH HEOAATONPHATHEN.

Pagssbe B HTYUenIl CONPOBONAAIOTCS BHCBOGOAEHHEN PASHOTO KO-
mirecTEa NN 1 OBIBARIOT PAMINOI TPORNKAIOIIE CTIOCOBROCTLIO, TOITOMY
OH OKAIHBAIOT HEORMNAKOBOE BOSACHCTRME HA TRAHH AHBOFO OpramuoMa. ATspa-
HATYNeHIe 3aKepIKHBACTCS, HATPHMED, THCTOM OYMALI  IPAKTHSECKH He CIOCODHO
npomIKIyTS wepes Hapy il ¢10ii Ko TI0STOMY OO He IPEACTABIAET ONACKOCTIE
70 TeX 0P, NOKA PAAUCAKTHBNAE BOIICCTRA, HONYCKAIONNE C-IACTHIIA, HE HONAZYT
BHYTP OpANNAMA uEDE3 OTKPHTYIO DARY, ¢ MHeil, BOXOM I ¢ BIXACMBIM
BO3AYXOM WK HAPOM, HATDHMED, B Gale; TOTJA ORI CTAHOBATCS HPESBLINAING Omac-
muses. Bera-uactina o6aaaer GoAbeii MPOMNKAIOIE CIOCOBHOCTLIO: 01 TPOX0-
AuT B TRAH OprammaMa ua rayGmuy 1-2 c i 607ee B IARNCUMOCTH OT BeTHNUHE
oneprinn. [IPORUKAIOMA CHOCOBHOCTS J-HATYUCHII, KOTOPOS PACTPOCTPARACTCS O
CKOPOCTLIO CBETa, OWEHS BETMKA: €O MOKET SAACPATE THIIL TOACTAS CHUNLOBAT
n Getounan maTa.

TIpommsiyBiIie B TIAN OPraNH3MA o- 1 [-NACTHIM TEPSIOT HEPIHIO BCTEACTIE
97eKTpINECKIIX RIAUMOACHCTRIL C DICKTPONANI TEX ATOMOB, BOAUIN KOTOPLIX ONIE
npoxozs. Beescrsite wero ot aToro atoma oTpusactes anexpor. Tocaeamiii sapwicert
OTPHIATEBIO, HOITOMY OCTATLHAS HACTS HCXOAHOTO HETPATLHONO ATOMA CTAHOBHTCS
HoMOAHTEALHO BapsieNHof. DTOT NPONeCT HAILIBACTCS LONUIAYuei. OTopBABIICE
971CKTPOH MOIKET AANeC HOUNIHPORATE APYTHE ATOMEL.

M cpoGoamtit 971eKTPON, 1 HOHMSHPOBANHELE ATOM OGHO He MOTYT AOAFO mpe-
GMBATE B TAKOM COCTONNME W YHACTBYIOT B CAOHON memt peauuii. B pesyaurate
peaktiuii 00PA3YIOTES HOBHIE MOTEKYIH, BITIONAR TAK HAJMBAEMIE COGOMILE PatuKa-
b1, UpeaRLAfiNO ONACHAIC CROGH CHOCOGHOCTHIO BMIBIBATS PAIpYHINTEILHEIE PEAKIIL.

OGpasosasimecs: cBOGOTHLE PAMICATH PEATHPYIOT KAk APYT C APYFOM, TAK K ¢
APYTHAI MOEKY AN i Slepes UETOUKY PAKILii, eIl He A0 KOMNa HSYeHNbLX, NOTYT
‘BHISBATS XHMIECIYI0 MOTHBUKAIHIO BAKHEIX B GHOTOTHYECKOM OTHOIWIHHI MOTEKY,
HEOGXOMMELX TS HOPMATLIOTO by HKIMOMNPOBANIL KIETKIL

‘Mexanus» GHOTIOTINECKOTO BOIAEHCTBHS PATHOAKTHBHOTO H3TYEIILS JETMTCH Ha
comamusectui 1 zenemuneckuil. Comatuieckite HpHEKTE TPOABITIOTCR HOMOCPER-
CTBEHHO Y HAGTIOZAEMEIX OPTANISMOB, NOABEPHENILX OGIYHILIO, TEHETHIECKHE —
nepesaioTes noToueTsy, Hopaxcas xpoxoconst. Tlpiues AeiicTsie obyueHIs TPOTE-
AseTCs He cpagy ~ KoAE6IETCA 0T 2-3 UACOR A0 HECKOMLKIX MECAIeR.

‘B Meuinie feiCTHE PAHOAKTIBIORO HOTYIeHILS B PASYMHBIX IPeaX fOSHPOBa-
IS HONOTAAYIOT AT ACCRIS PAKOBLIX ONYXOAe:. BHCTPO PAIMHOAAIOMICCs KICTRI
B SOKaUECTREMILIX (PAKOBLX) OYXOTSX G01ee MY BCTBTEbIB K 01y HeHIIO, Hen Hop-
stasiste. Ha 9T0M 0CHOBANO HOAGBACHHE PAKOBOI OIIYXOH {1y 4aNi PARHOAKTHBHELX
npenapatos, KOTOpHe A 9TOM HeH Gosee SEKTUBI, He POHTICHOBCIIE Ay,
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Uepea rouxy B rpasums pasiera cpes BOIYX — CTEIN0 NPOBOXAT NPSHAMKYISP
K rpamIe, OTMENAIOT yr NafeHns o 1 npenoweniist . Jlatee ¢ HOMOMILIO WHPIYI
"HPOBOAAT OKPYAKHOCTS ¢ HEHTPOM B TouKe B it CTPOST TPAMOYFOTHHEE TPEYTOTLHIKIL

L _AE . CD
ABE 1 CBD. Kax sugso 3 wpeyronsson: sina =, sinf = 2= u AB = BC, o
AE

OpIYA A7 ONPEACTCNIA IOKAIATENA IPETOMICNILA CTEKA HPINET BUX N = -

Jlauiss orpeaicon AE u DC uawepsien 0o NITHMETpOROfi 6yMARe W ¢ HOMOIEIO
3. Tipi mpoxoAcAeRIII CoeTa W3 ONTITICCKIN MeHEe TIOTHON CPOX B G0ee IAOTRYIO,
HATpIMED, 113 BOSAVXA B CTIIO LI BOXY, U, > b, i, CACIOBATETLEO, CORTACHD JAKOKY
npenonems (5.1), noxasate:s mpesosnenns n > 1. Toorowy > P (puc. 5.1.1):

B peayTaTe HpeToNTEHIS 1Y NPHGAIDKACTCR K HOPMATI A TPAINIC PATAETA CPX.

pexowseas nomma

Puc. 5.1.3. TIpenowsenie u OFpAeHIe CHOTA N FPANMIC ABYX CPO, TAC 1, > 1,
‘Eei sk HATDARATS AV CBOTA B O6PATHOM HANPABIENIN ~ 3 ONTIICCKIN Goce
ILIOTHO/ CPEAB B ONTIECKH MeHES IIOTHYIO BAOTS PANGe IPEAOMICHHOTO Ty,

(puc. 5.1.3), 70 saxon mpexosrems MoHRO JamCaTS TaK:

G.4)

TIpesouaenmuii 1ys 1m0 BEXOZe W9 ONTHNeCKH Goiee WIOTHON cpeAn
6yAeT mAnpaBmem mo AMNMN paee NAZARIIEro Iyua, mOaTOMY o, < f,, T.e.
npenosennbii 1yw oTkAOsETCs B coii pas ot mopa. Tlo wepe ysenmuenis
¥rIa o yrox mpezoMIeNI B TAIKe YRCIINBGCTCR, OCTARASCE BCe BPEMS GOTLIIC
yraa . Haxonen, mpi HeKOTOpOM Yrie NANNIS . SHANEHIE Yria nperowenis [
npuGmesTes x 90°, W MpeOMIeHHAE Ty GyACT HANPABIE MOSTH O TpaEEIE
pasaena asyx cpea (puc. 5.1.3). HanGombimeny BOSMOMHOMY YRy HperOMIeHHS
B = 90° cooraercrayer yron maxeuns a.

Vron magemis o, coorsercrsywomusii yray nperoaemis 90°, masmsaior
npedeashbian yzron noanozo ompascenis.

o in - i 90~ 1 gapaysa (5.0 s st s, <. @9
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COZIEPIKAHHE

Bexente.

TJIABA 1. MEXAHUYECKHE U SJEKTPOMATHITHBIE KOJIEBAHIIS.
§ 1.1. Vpasuemus  rpagusu rapuomeckux KoneGamiuit
§ 1.2 CooGoambte i BUHYIIERHEE DTEKTPONATHRTHEE KOTEGAMIT
§ 1.3. ANQTOMILI MEACZY MEXAHMUCCKIUA 1t DOKTPOMATHHTHAIMI KOACBARUANIL.
Kparicie susonst rass 1

TJIABA 2. IEPEMEHHBIA TOK .
§ 2.1. Teneparop mepenemoro Toxa
§ 2.2. Bumyscgenste onexrpomarmuTise KoneSams. Tepesennbiii Toi
§ 2.3. Pesonaiic 5 uemu nepemenoro Toxa .
§ 2.4. TIpouaR0ACTRO, TIEPRARNA 11 HCNOTLIORANHE DICKTPHICCKOR SHEPIIIL.
Tpancgopmarop
Jlagopatopuan paSora Ne 1. Oupeaesenie wica BITKOB B 0GMOTKaX
Tpanciopmaropa
§ 2.5. TIpOUSBOACTEO 1 HEMOALIOBANKE DTEKTPIUNECKOf JHeprI
& Kasaxcrase n Mupe
Kparicie susozst rass 2

IJIABA 3. SIEKTPOMATHUTHBIE BOJHBI ..
§ 3.1, Manysenue u npues onexpomarmwTLx ponH
§3.2. CroficTsa oexTpoNarmHTHX oA

§ 8.3. Paguocnsa. JlerexTopusiii pazuonpeNIIIC
§ 3.4, Anazoro-uubpovute npeoSpazosazen. Kanarst coson
§ 3.5. Pasowmue cpeacts conon .

Kparicne nopost rnass 3

TJABA 4. BOJHOBAS OITHEKA ..
Hurepdepenua caera. Judpakius caera
Tlupakuonnse pemeric
JTlaboparopuas paSora Ne 2. OupeAeaente ATUHL CRETORO ROTHEL ¢ OMOMIEID
Auppaknuomoil pemericit
§ 4.3. Toxspusauus csera .
JlaBoparopnas paSora Ne 3. Habmoenite nonspisamims crera
Kparicie nusozst rass 4

TJABA 5. TEOMETPHYECKAS OIITHEA.. 96
§5.1. Baxomss reonerpuuecioii oL, 98
§ 5.2. Onminueciue npnGops: 104
Kparicue susonst ruass 5 110
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2. Cremens BO3ACHCTAIA PARHOAKTHBHOTO 137y CHILA HA HIBLC OPTANHINL OTpe-
seanercn dosoi usayvenus.

Toromentoit x030fi D 131 eNtLA NA3IWAGEMCA OMNOUENLE NOZROUeNNOT IMED-
suu E uonusupymoueso usnyuenus x macce m obnytacnozo ofvexma;

p=% @4

B CH norromennyio 05y morysewis suparanor n 2pex (coxpamertio Ip).
1 T'p pasen nozsousennols dose wsayuenu, npu Komopois oG 3ytentony oBsercmy Aaccoi:
1 1z nepedaemen amepeus uonusupyouseso usayvenua 1 Jocs

1

1rp-1Rx
P Tk

Eemecmoennbi pon paduayuu (xocwmieeie 1y, pazRORKTHEHOCTS OKPYHaI0-
et cpest 1 weOBEECKOTO Tena) CoCTABARET 34 TOR A0SY ATy 0K070 2 - 107! Tp
na wenonera. MerAyRApOANAt KOMNCCHS 0 PAAMAIHONNO JALIATE YCTAROBAA ANSK
1um, paoTaIOMUIX ¢ MATYICHTIEN, TPEACTBIO AOTYCTHNYIO 38 oA A3y 0,05 Tp. losa
nanysenns 3-10 Tp, moTysenmas a KOpOTKOE BPENS, CHEpTEALA.

Ha mpaxTimce mMPOKO MCTOMB3YCTCS BCCHCTEMHAS CAMNMIA JICHOIMIHOMHON
Aoam manysemus - penmzen (coxpamenmo P). Dra eqmmma spASeTCS MEpoi, Homi-
‘aupyiomedi cmocobmocTa penTremoncioro n y-narywemuii. Jlosa wATyIeRIS pava oA-
nowmy pentreny (1 P), ecun 5 1 cx’ cyxoro noaayxa mpn rexmeparype 0°C i xanmemu
760 nne pr. cT. 06pAIYETES CTOALKO MOMOB, WTO WX CYMMAPHITi AP KAAOTO JHAKA
B oTaembmocTn pasen 3 - 10" K. Tlpn atos nonysaetes mpuepno 2 - 10° map momos.
e obpasymomuxest HOROR CaAAIO © MOTTOmACHOi BemeCTRON Jneprieii. B mpa
TieCKoft A0IMMCTPHI MO0 CumTaTS 1 P NPHMEPHO DKENBATCHTHbN HOFIOMERHOf
so0se mamyemns 0,01 Tp.

XapaxTep BoIRGHCTBIS MTYSCHIS JABECHT He TOTHKO OT ACGH NOTIOMIEHHOTO
nanysens, HO 1 O ero BuRa. PasnmIe GHOTORIECKORD BOYCHCTONS THAOD HATY-
senns xapaxepuayeres Kovpduyuenmon xaveemoa k. Ba cxmmmmy mpummMacTes
KOD(MNINENT KATCCTRA PERTICHORCKOTO M -HATyCHIi.

Cantoe Gommmoe amanemue xopmmmenTa Kateersa y a-sactan (k = 20), a-ryw
SBATIOTCR CAMLINI OUACHEIME, TAK KAX BMINBAIOT CANbe GONBINC Paspymemms

JIAR oyeniu Geiicmeus UaAYUNUA Na HUGHE OPLANUIND 660IUMES CREYUATH-
MAZ GeAUNUNG - KTUBATCHTHAR 703 MOFIOMEHHOFO HATYNOHNSL, DTO TPOHIBCACHHE
03B HOTIOIEHNOTO HonyHenIs: Ha KodpUIHEnT KauecTsa:
H=D k. (7.5)

Baumnina sxsuanenrnoit xosut — susepm (35). 1 36 - sxsusazenmuas dosa, npu
Kkomopoii dosa nozowennozo -usayvenus pasna 1 Ip.

Makcumanbuoe SHANEHHE IKBUBAICHTHO J03H, ROCTE KOMOPOZO npoUCKOIUM.
nopaNcente opranLING, GWPANAIOUeCCR @ NAPYUCHUY DenNUR KACMKU UAL 0~
pazosanuu noawx sudouzmenennwix kremos, cocmasnzem 0,5 3.
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Koraa a > a, (puc. 5.1.3), MperOMICNHAS B0THA UCEIACT, HPH ITOM TATAIOWAR
N TpAMMIY PAGKERa ABYX CPOA SACKTPOMATHITHAS BOTHA HOTHOCTLIO OTPAKACTES OT
e, Taximy 06Pa3OM NPOUCKOMIT NOTHOE GHYMPEHHEE OMPANCHIE, T.¢. MTYICHNC
HOTHOCTLIO BO3BPAIIACTES OGPATIIO B 6076 LIOTHYIO CPEAY.

oparya (5.5) HOIROAAT ONPCACTHTE MPEACTBELL VIO MOTHORO OTpAKOHIS,
Smas mOKAsATenN mpeIOMHIS ABYX CPEA 7, (3% Goiee mAOTHON cpeA) H n.
(aan meree ma0THO cpenn). OBNIO MeHee TAOTHO CPEXO ABIETCA BAKYYM
(1t 50aayx), ¥ xotoporo n, = 1. B otox cryuac dopaya (5.5) mcer mua:

=3 (5.6)

tae n - noxasatems mpenoMenms Gonee MOTHO cpEANL.

4. oamoe wuyrpemnee orpamemne cnera. L1 OCymeCTRICHNS NOAHOTO BIY-
TpenIero oTpaNEmNS, KAK ITO BHITEKACT M3 DMIICHINOENNONO, HEOOXOAMNO BHTON-
nTs Ana yenowust, Bo-nepovix, MATyIeNIe AOTKNO NAZATY Ha TPANMLY ABYX CPER N3
cpemet, eI GOTIIN MOKAYATEL TPEAONACHIS; 60-6MOPHT, YTOT TAKCHNS G
Aomen mpenocxoRNTS mexoTOpuIt MpeACHBHLI yTON 4, (o > «,). Hexons md oTx
Yenommii, MoHO ZaTH CCAVIOMeE ONpEACICNNE HOTHONY BIYTPENHENMY OTPAKCHHIO.

TloHbIN By TpEmIIN OTPATKENIEN HATHOTEMER REACHILE COINURNOOCHIR MOTD-
Ko OmpaAeNI0ZO IREKMPONRAZHUMNOZO UIRYNENUR NPU €20 naDeNUU KA ZPANULY
paadena doyx npoapasnmix cped u3 cpedn ¢ GorbULN NOKAIAMEREN NPERONACKUL
nod yznox, npesocxodausun nexomopwi npedenvni yzon.

Buepniie nommoe pRyTpemTee OTPACHNE HATYNEHNS OMIO OMHCANO HEMEHKIM
yoens . Kenzepos.

Tlommoe oTpaene cneTa HCTOTLIYIOT B Tax HAIMBACHO G0A0KOKNOU ORMUKE AN
nepeaaun creTa 1 MIOGPANCMNA MO MYSIKAM MPOIPATHLIX THOKNX BOTOKON ~ coemo-
60306 (onTmuccioe moromO).

Ontuecicoe noxoxmo b nacToNMee BpeS CHNTACTCS Canofi ConepmeOi (i
secrofi CpeAo# AT MepeAaTI HIGOPMANIIN, 4 TaKAE CANOH MEPCTEKTHBIOF CPEROH
Ans mepexasn Gombmmx moToxon MAGOpMAMNI ma smawHTexbEHe paccromus. Tlo
omTceKoit MMM CBAM MOHO MEPEAABATE MIHOPMALIIO CO CKOPOCTEIO NOPSAKA
1T6/c.

B nacrosmee npens BomoKommo-onTIECIKHe Kaben nporoxens 1o Aty Tixoro
 ATIANTICCKORO OKCATOD, M IPAKTIECKI BECh MHP ¢ONYTAI» COTEO TOTOKOMABIX

Coemoood (onmusiecroe sonoxno) mpescTaner coboii crexMOE BOTOKNO M-
ApIICCKOji (POPMEL, OKPHTOC 0BONONKO M3 MPOIPATHOTO MATEPHATA € MEHDUINN,
“iem y ponoxma, nokasaTeneM MpeToNTCM.

Ba cuer muoroxpaThoro mormoro oTpae-
s cner mowmer GuTh mampanien mo mo-
Gouy (mpamomy mam maormyromy) my-
m (puc. 5.1.4). Bonoxna cobupamores » mry-
a1, Tlp oTom o xancaony ma BomOKOM Mepe-
AeTCst KaKoi-HHOY L JTeNERT HI0OpAKCHIS.

Taxmw o6pagon, ¢ momombI cBETOBOAOR
MO0 Kax yroano nekpuBTATS MyTs cnetonoro  Pue. 5.1.4. Xox ayuelt n caetonoe
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TIIABA 6. ATOMHAS 1 KBAHTOBAS GUBUKA
§ 6.1 EQuucrso KopIyCKyIspHO-B0AHOBOH IPHPOH CHTa.
§ 6.2, Crexrpanbubit anamus.
§ 6.3, Tllxama oreKTpOMATIMTHLIX BOTH -
§ 6.4. orospext 1 ero nenoasaosaHE
§ 6.5, Xunmrucoxoe aciicroue cnera
§ 6.6. Peurremoncxoe marysene.
§ 6.7, Taaeput

Kpaticue nnmons: raass 6.

TJIABA 7. ®UBHKA ATOMHOTO S/IPA
§ 7.1. Ectectaennas paanoakTieiocts. Bakon PatuoRKTHRHONO PACHAZA
JlaGoparopman pasora N: 4. Oupeaexenue nepuoga morypacaza.
§ 7.2. fApepusse peasiu. Jlenenue Tsoxensix saep. lemutie sgepusie peasii.
Tepuoszepisie peakiun.
§ 7.3. Buosormueckoe qeficTBIe PATMOAKTHBNAX HoTyHewIii.
Bamura or pagman
§ 7.4. Apepuuit peaxtop. fuepuan auepreruxa .
Kparicue susons raasst 7.

TJIABA 8. HAHOTEXHOJIOTHSA ¥ HAHOMATEPHAJIEL
§ 8.1. HaHOTeXHOONIA 1 €@ OCHOBNLIE XOCTICCHIS
§ 8.2 CHOCOGM HOTYWeHIS HAHOMATEPUATOB 1 HEPCTEKTHBE X PASBHTHS .
Kparicue susonst raasst 8.

TJIABA 9. KOCMOJIOTHS
§9.1. Mup sness. Bnesausie semmms:
§ 9.2, Knacoupuxamwis 3sess.
§ 9.3. Homepenis actponomuseckux paccrosuiii
§ 9.4. Tewman anepris i yexopenue pacupenis Beenenio
§ 9.5. Teopus Boxbuioro Bapusa i kpacuoe cxemene
Kparicue susozst raass 9

TMpuzoene
Txoccapuit .
Chitcos memOALIORANEO THTEPATYPEL .
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Cpeane anauenie dKBUBATCHTIOf 0D HOTIOMERNORD HATYICHIS 32 CCT cCre-
CTRCHIOO PATHATNONNORO (oA (KOCMITICCKIIE TYH, PAAHOAKTHINHE HGOTONH AeNHOI
xopst 1 1.8.) cocranaser 2 %30 o 200.

3. Bamura oprammamon or waywems. Ilpi PasoTe ¢ TOBHN HCTOHMION PAgNa-
I (PAAOAKTIBHLC HIOTONS, PEAKTOPH M AP.) HCODXOMIMNO UPHHINATS MEPH TO
PARHAIIONIIO GATYITE BCeX TORCH, MOTVIEX MOMACTS B J0NY ACHCTRIA HATYIEHIA.

‘Cantudit MPOCTO METOX GAINTE — OTO YAATCHIE HEPCONATA OT HCTOWUNIA HATY-
et ma AocTaTowmO Gorbmoe paccrosme. Jlaxe 663 ieTa NOTTOWMENI B DOAYXE
HNTCHCUBHOCTS PAAHAIA YBMBACT OGPATHO NPONOPIIONATLIO KEGAPATY PACCTORNHS
07 ucTonmiKa. TlovToSY aMIY B ¢ PaANOAKTHBHMINIE IPCTIAPATANI e CAEAYET GPATS
pysass. Hago moT5305aTCS CHEMMATLHNING ITNAM € ATHHHOR PYSKOR.

B Tex eyuanx, KOTAA YAATGIIIE OT HCTONHIKA HATYHeNHS K OCTATOTNO 6OTbII0N
PACCTORIIE HEBOTMOIINO, AT JALUTH OT ATYUCHHS HCIOTAVIOR MPOPAAE H3 HO-
rnomaoux Matepuazon.

‘HanGonee caomna samura ot 1-aysieii 1 neiTporop u3-5a wx Gorbmoi nponma-
someit cnocoBmocTs. Jlywmmise nORROTHTCNEN 1-1yiei smAseTes Comten. Mearemume
HefiTPONH XOPOIIO MORMOWAIOTE HOAOH, Gopom 1t KazMiex. BHCTpME HeRTPOL
PEABAPHTETLIO SAMCAIOTS ¢ TOMOWLIO TPAGHTA 1 BORM.

Bonbuwy1o onackocms npedemasaRiom paduoaxmuaisie om0, KOTOpHE TR
fomcst HeMABEHbIN TOBOUNEM TPOAVKTOM HCNOILIORANIS AKCPHELX TeXHOTOIL ATH
POMIBORCTE DEKTPOSHEPIIIL, B MEAIIIE, CEALCKON X03FCTDE, TPONMILIEHIOCTIE
u na ABC.

g A% sauumu om paduoaxmusuwx omxodos
npununanomes cneyuansuse mepw. Ha mepuos
aTame OIPEACASIOTCR WX PANMOAKTHBHAC XApAKTE-
preruxi, Brot atan nA3MBacTeR Tapaxmepusayue.
Jlas yeramoniemns mpmcyTeTBES WA moHCK
onacuurx Matepuazon mam sanmpememuex mpexe-
on nenomsayioTes pagorpapuuccii n Apyrie
omorpagiecxie Metos (puc. 7.5.1).
. Busnnene pazio- Ha orame mpeasapurexsiofi opadoricu orxo-
e — A8 mOAFoTARMMBAITCR K OGpaBoTKe, WTO MOET
peATORATaTS, COPTHPOBKY N PADEETCHIE PAVNLIX
TR0 OTXOROB, A TAKGKE WX yvemMMEmIe B PaTNEPe
WA HaMeTLEHNE ATH ONTHMMIAMNN mPOTECCOD
ofpaorscn 1 aaxoponems (puc. 7.8.2). C movombio
uemofios Gesarmusayuu coxpamaeTes ofven OTXOROD,
Tpeymomx oSpabori.

Ha 5rane 06paGoT HpOMAROANTCA CORPAIICHIE
ofvena 0TX0408, yATEHIE 13 OTXOKOD PAROMYIKI-
0B, & HEpeAKo U WaMeHemme HX (EAMTECKOFO
Pue. 7.3.2. Jlesaxrusaun passio- 1 XHMINECKOFO cocTanop. CymCCTBYIOT TEXROTORHI

ascrpmx Mazepuaton 0BpaGOTII Kaie AWAKIX, Tax I THCPALIX OTXOZOB.
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moromIbHIe cperosogs. M onrmueckux

VWY ) R

KOHNO-ORTIECKON0. KabeS, MOKPMBAIILIT
bl s: Cummisaass 20 30% novpeGocti neero Kasaxcrana b soto-
Koumo-omTmueciofi npoaykmms. Bororomo-
onTIveCKIe KAGENI He BOCHPHINTHELL K HOMEXAM €O CTOONHI DCKTPOMATHHTHAX
noeli pagoAHANAIONOR 1 casit He coaaioT Taxix momex. IloSTONY B Nuae ACKTPO-
MarmuTHOf CoBNCCTIMOCTIE 97O WACATbHME CPEACTDA mepeAan mudopamn. Croms
e COBCPIIGHNE ORI I B 9ICKTPOGEIOUACHOCTI, HOCKOTHICY HEPEHOCHNMMIC B HIX
A ————

‘Baskioe CROICTE ONTIECKOr BONOKINA ~ 001206¢uHOCT:s. BpCMS I3 B010KHA,
T.e. coxpaeiie H cROMX CROCTE B ONPEACTGNNAIX NPEACTaX mpemmmact 25 fer,
10 H03BOARCT HPONOKITE ONTOROIOKOMNL KABETE OZUH PAZ i O MEPE HEOBXOTI-
MOCTH HADAIXHBATE HPOTYCKHYIO CHOCOGHOCTS KANATA MYTeM DAMCNH NPHOMIIKOR
 nepegaTNIon Ha 607ce GHCTPORGIICTRYIONINE 663 JAMCHH CAMOTO KaGe.

OBtacTs, MpHMEHENNS ~ MOWMIMHCKIE i TCXHIECKI® DRAOCKONH, NPOANAIA-
HEHNME 47131 BHOYATBHOTO HAGTOREMISL BYTPENIIX OPTAOB TEOBCKA 1 RUBOTHOTO,
a TaKie IpI 0CMOTpE ACTATeli KOHCTPYIKIMI, HAXOXAINNXCS B TPYANOAOCTYNHEX
MecTax (nanpusiep, guraTea canoaeTon 1 avromoGuei). BooKommO-onTHICCKas
eonon mpusensercs Ans Teneqounoit cbuo 1 PCoKoCKopocTHOro MuTepueta (na-
HPHMED, 10 OANOMY BOMOKIY MOKHO HEPEAATS OAHOBPENENHO 10 MILLINONOR Tete-
{PORIEIX PAGTOBOPOR I MILLTHON BUACOCHTHAT0R. CKOPOCTS HEPEAAH AANHLIX MOACT
6Gurm, ypemruena sa cueT mepeRau HUGOPMAIIA CPATY B ABYX HANPABACHIAX, TaK
Kax CBOTOBMIC BOTHM MOTYT PACHPOCTPANSTECA B ORHOM BOIOKHE HEIABHCHNO APYT
or apyra).

Honoanumensuwii xamepuax
«VatHO@s GepKATO - 5TO HEOBHUNAIIE MEXUAHOCHTE S, KOTOPAT HpeAHATHA-
wew fns OTGOPA i AEMONCTpALN peKIaMM ua Heiesyio ayauropiio. Kax

TOMLKO NPUBAIAETCS UETOBEK, GEPKATO «OKUBACTS H TOKAILBACT BIACO, KOTOPOE
HOTEHIMATLHO MOKET SAITEPECoBaTS HOAOIIEAIEro. B wy0-3ePKATO BMONTHPOBA-
Ha CHeNHATLEAR CHCTEMA, KOTOPAs PACHOSHACT i 0paGaThBaeT us0GpaNemue. Ona
ompexeAfeT BOIPACT, MO, IMONMORATLHE HACTPOE GPTEA I ACMOHCTDHDYET HA
9KpaNe MOAXOAMIE AN HETO BUACOPOTIK.
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Vuebuoe maganue

Bamapyas Paxueronta
Hiynseen Kyausmes Mymiceenira
Macnukosa Joxa Huxonaesia

antypuna Hyprya Hurmerosma

Bapwuna Azexcanzpa Anercaniposia
Alimaranterona Byxpa Kypamucsna

DHBHKA
VueGumi ans 11 xaacea
O6INeCTACHIO-TYMANTAPHOTO HANPARICHI
obmeobpasosatebrofi w0

Bas. penaxuueii H. Huenzaiues
Pegaxctop I'. Xacenosa
Xynomectnemsie pezaxtops: A. Jywaxanos, JI. Cadumaesa
Texmusecxuit pegaxtop O. Prcaaucsa
Caaiiss A. Vemunenxo u p.
Kosmsiorepuas sepersa A. Yazusiyaosoi
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Ha oTane KONIMIMONMPOBAMI OTXORH HPEO-
PpasyioTes B Gesonackyio iy ALH NEPeBOIKH, Xpa-
senus 1 saxoponenist. K o6bHLIM (hOpMAM OTXOOR,
O HINONNPOBANHLLX 15 32XOPOHEHILS, OTHOCATCS
FepMETHONPOBANILIE OTXORA B HONEHTe, BTYME I
crexe. DTOT METOR NOIBOITET SAMEATHTE BHOPOC
B OKDYAIOIYI0 CPEAY PAAHOHYKIHAOR, KOTOPHE

HOAYHAIOTCS SAXOPOHEHHBIMI OTXOANIL.
‘Heobpaborasie i 05pAGOTANIILLE OTXOA AOTAIEL Puc. 7.3.3. Xpuneune
XPamITLCS B GE30MACHOM I JAUIMIEHHON MecTe i HpH PazHORKTHBILX 0TX008
neobxopumocTs nopsexarses (puc. 7.3.3). TpeGosams
K XPAHEHIIO SABCAT OT THIIA OTXOAOB, i XPANEHILe MOAKET GHITS KPATKOCPOSHBIN ~ 70
‘9aRepIIIGHINS PAAIOAKTHEHOR PACTAA ~ 60 OITOCPONHEIM, O TeX 0P, HOKA OTXOTL
He GYAYT GeS0nacHo nepeMemens: 1A MOAXOAMIIYIO NIOMAMKY /15 5aXOPOeHS.
‘Hapreamuii cnocod 3aX0poHEI s 1 HEOOXOHMAS CTEeHS HIOAMMIL  JOKATH-
98I ONPEXGAIOTCS B JABMCHMOCTIE OT CROMCTE OTXOOR I ATHTELHOCTH NEPHOAR,
B TeueiHe KOTOPOTO OTXOAM OCTAIOTCR PafuOAKTURHLMIL [IPHTOAHOCTE OTXOXOR A1H
‘3XOPOHEHIS 1A TO ILTM HHO KONKPETHOM ILIOMAAIE AOIKHA GHTE IPOACMOHCTPHPO-
BANA ¢ NOMOIAI0 OOCHORANII GE3ONACHOCTII 1 CONYTCTRYIOIeI! OIEHKII 6eaONACHOCTIE
Aausoft niomaasu. K npiiepy, ia cenepe Ppanmuti (3 Hopyauun) eors cnenuansias
IIOIATKA /715 AXOPOHEHIS HUFKOAKTHBHX OTXOR0B.

Hononnumenonmi mamepuax

Bee oprammucckie coeAuemISL, Bee PACTCHIS, BCe MBOTHHE COACPAT
pawoak BN wa0TON yrAEpOAa C, creROBATETBIO, 06nAAAIOT cobCTREMNON
panoaKTHBIOCTLIO. Uenonex He ABATCTCS HCKTIONCMMEN, BCe MOAN TAKIKE PATMO-

asautii TpaN ¢ KHBOTO» OPFANNINA B OCHOBHON 13-32 PAZMOAKTHENOTO HIOTONA
C* memumbmact ox070 15 pacnagon b Mmmyry. «Ilommass PagHOAKTBHOCTS HeT0BC-
HECKOTO Tena, MAMCPEHHAS CHNTHISIONNEIM CICTIHION, COCTABIACT MPHMCPHO
200 000 pacmaz/umn.

Towno Tax JKe MOYTO MIMPHTS PATNOAKTHEHOCTS AHMEOTO ACPEDA MIN KAKOTO-
6o wupomnoro. Haoron C'* mpofomxaeT pacnaRaTses Aae B CHIICHHON Acpese,
5 meproow mupoTnon. [[epHOA MOYPACTARA ITOTO PAAMOAKTHBHOTO YTACPOAA
cocrapaser 5700 xer; cremomatennmo, sa 9TH rogu KommuecTRo yraeposa C'*
B ocramxax Gyaer ymembmarcs B Aba pasa. Hemno oTo sBemEe MOIBOMMIO
amepnxancrony yienomy JInGou paspaGorars u maoSpectn » 1948 roxy paduo-
yzaepodumi memod, mossomTIOmuit OMpeRCANT: ¢ GoABMOf TONOCTHIO BoIPACT
M BpeMS MO IPEANCTOD, HATACHHEIX B APXCOTOTINECK X PACKOKAX (RATPHMED,
«301070r0 HenOBCKas 1w MawomTa). Ba 9TO HICGPeTemHe 1 PaspaGoTiy B 1960 roxy
JluG6m Gana mpmeyncaena Hobenencias npesmns mo dmane.
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L. Cipopuyaupyiize sakos IpaNOIHHCNHOFO PACHPOCTPANCIIS CBOTA.
2. Cpopuyupylire aaxon orpasienua caeta.
5. Clopuyaupylire 2axon npexosIeIA cneta.

. Kaon duaitieckitlt CULLCT OTHOCHTEILIION i ABCOTIOTHOR HoKa3aTeeli Hpetoseia?

5. Kak onpeAeaion Nokasavets npesosienis creicia?

@ 61 Kasono yoiomie nonuoro suyrpeniero orpsonss wanyseis? s oo omies-
7. B ent JAIUTIOAOTCR NI PAGOTLI CBETOROAA (OUTHAECKOTO BOAOKNA)?
8. Tae npusensiores ouToBONOKOMIME CBAIN?

@ s renepmomanos eenesosame) |

1) Mocrassre Ava OGMNHLX 3epiars HCPCHEHKYIAPHO ADYT ADYFY i HOCMOTPHTE o
cBoe oTpaHense 0T OGLoMHCLA. ONUIIITE HAGTIOAACHOC.

2) Onyerae nAaCTINY M OPreTEKIA B COCYA © MPOSPATNNIL CTCHKANM, A SATeN 3-
selive B cooyX HoACOMIENHOE MACIO. OMHLINITE HABTIOARENOE.

TPHMEP PENIEHHS 3ATAUH

Bazawa. Jlyw ceta BMXOANT M3 CKHIUAGPA B B03AyX. IIpexensLil yrox oTpa-
sxemust g oTOro aywa pasen 42°23'. Haiigure CKOPOCTS pacnpocTpanemus coera
B cicumzape.

Hano:
a, - 42°23'

Pemenie:
TIpn nomiow ByTpeRies OTpasKeRII yron npetoraeHis b = 90°.

sing, v,

v, -7 Tl aaony npexorem: s S0 :
smp e
ez sin = sin 90° = 1 v, - CKOPOCTS CBOTA B CKIIIEARPE; € ~ B BAKYYME (8 BOIAVXE).

o, =3 10° sin42°23' = 2,02 - 10* (se/c).

Omeem: v, = 2,02 - 10° (a/c).

(@ ‘smansm mra caviocTonTensHoro peuEa

Ypoaens A

- Vro mazemiz cnerooro rywa na rpamEmy pasaena AByX cpes pasen 60°. Ipe-
MOMACHHAIE Ty COCTABICT ¢ HOPMATHIO yTon 35°. OUPRATHTE B TPAZYCAX
YFOX MeAAY OTpAKENIMIN i nperOMAeRIN ytami. (Omeem: 85°.)

. Onpegemire yrox mpeosiemns, cooTRereTayiomui yray magenus 457, ecan
MaBECTHO, UTO MOKAATENE NPETOMICHIA AAHHOTO Bemectsa paser 1,63. (Om-
aem: 25°.)
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Cano u wabop 25.03.2019. Toauucano » nesars. 26.06.2020. opuar 7090 '/,,.
Bywara opeoruas. Tapusrypa «[Ilkonsuass . Tleaars oeoras.

Vea. new. 1. 16,38, Vi-uag. . 12,93 Tapax 1000 oxa. Saxaa Ne 5180,

OO «Kopriopauts «/Avasypas, 050000, r. Amar, np. ABuuail xaia, 75.

Toanrpagroxbiiar TOO «Kopropauis «Atawypas, PecnyGuxa Kagaxerax, 030002,
r. Anarss, ya. M. Maxaracsa, 41.
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AKIE OAKIL MOFYT GLITS ¥ SCI0BEI HpH BOTACHCTDIH PUTMONITIBION HaTytoMIA?
Te uenonsayeres pasmoakTBioe HoayHeie?

0 HaauBaIor HorIOmeNNO 1030 HATHeIA?

KAKOBL HPOAETLHO Ge3ONACHbME HOPH OBRYNCHHA 15 HeA0BOKa?

‘Kakise 00pION MOWHO JUITHTLCS OF PAsHALI?

Kakie Pt 6C30TACHOCTI IPHIIMAIOTES IDH PAGOT ¢ PAAHOAKTHBNLMI NATOPHa-
QNI 1 3AXOPOHEHII PATIOAKTHBHLX OTXOAOR?

R

(€]

OButcituTe, HoeMY G-9ACTHILL, HOTYCKaeMbe PAAHOAKTHBHLIMI PONAPATANI, e No-
VT BLIIIBATY SUTCPHLX DOAKILE B TANCIX MIOMONTAX.

1. Boxbimoe suaerie 5 s1epHOii JHEPrETIHKE NPHOGPETACT e TOLKO OCYIIECTEIC-
Hite HenHOfi PeaKII feTenitR, HO 1 YIPABIeHIe €10, YA eNast SCPHAN PeaKILs
ocymecTRASeTC B AJCPHBLE PearRmOpaz.

Vempoiiemaa, @ KomopeLx ocyuecmansemen u noddepauasemes ynpaaanenas

ennan peaxius denenun, conpoaokdaIOaRCA GulIeneNLe N NEPEL, HIIHGAIOMER
AepuLIMI peaxTopayIL.

Tlyex nepmoro peaxtopa s Mupe Giux ocymeernien & CIIA ua Teppuropui Un-
xarckoro ymusepcutera (1942) nos pyxososcrson 9. @epuu, nepsiii 5 Espore
1 Aamu peaxtop 611 cosaan » CCCP ma oxpane Mockas: (1946) nox pyromozeTson
. B. Kypuatosa.

llan noscmenis paboTsi peaxTopa PACCMOTPHM NPMELEN ero Aeficrmms.
¥ 106070 szepOro peaxtopa ecTs HecKOIBKO HacTel
AuGom u amedrumerem, ompaxcamens neimponos, menronocumexs, cucme-
Ma ynpaerenus u sawums. AKTHEHAS GoHa NPeACTARIEET coBON AAEPHOE
Tomniso B BKE MentoswIernoux aemenmos (TBI) ¢ samednumenen — ueii
Tposon.

ARTHBHAR 30HA WAXOANTCH BHYTPH CBOCOGPASHOI KAICYNM, HasHBaCMOil
otpamatezem mefiTponon. Uepea GKTHBHYIO 30RY MPOTEKAeT OGLINHAR BOAA, KO-
Topas smasercs menaowocumenea. Cpems APYTHX TeIIONOCHTeTell pee HC-

nombsyeres ersienas popas w muamii rpapur. Mockomeky B axTHsHOi some
ouens BhcOKNIE YDOROHL PANOAKTHRNOCT, GTo OKPY/KAT HAZ/KHAS PAMANI-
ommas sanura. CHCTeMA YNPABIEHHS  SAUUUTH COCTONT M3 BEORMMEIX B pa-
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5.1.3. JIyu cnera nepexomu ua crexna b oayx. Yron nagemms aywa cocrannser 30°,
yron mpenowremms - 45°. Uewy panem moxasaTem mperoMTemMA AGHEOTO
copra creia? (Omeem: 1,4.)
Vposens B

5.1.4. Jlya coea mamaeT ma BOJAYXA MA TOBEPXHOCTD HCKOTOPOW AUAKOCTH HOX
yros 40°. Vron npenownenms paven 24°. Haiimure yron npexommemns, ecmn
yron nagemns ypemwsinTs b 2 pasa. (Omeem: 38°.)

5.1.5. Tlo xaxmy yron cneToR0fi 7yt MAZACT A IIOCKYI0 HOBEPXIOCTS CTEKA, 0TIt
opaemmii m npenowAemMLi Ayuu 06paIyIOT MERHY coboii mpMOi yron?
Cxopocts cnera  crexe coctanaser 2 - 10° w/c. (Omaem: 56°.)

1. Ontuseckue MpHGOPH OTKPLULI HENOBEKY ABA MHDA ~ KOCMULECKUIl C oo
OTPOMHLIMII NPOTSKEHHOCTAMI Il MUKPOCKOMUMECKUIl, HACGTCRHAL MebuAIIII
e ——

OnmiteckuMI NPHGOPAMI NAIWGQIOM YCMPOUCMaG, & KOMOPWX MO IAKONGM
2e0aem pureckoil onmuku GaR NoAYNENUA YaenuenNw X UIOGPaNENUIL, Ne GUIUNBLE
NeaoopyaenNUN 21a30M, NUKPOOGTERMOS UL demazeil cmPYKMYPY NaKPOOSD-
ekmoa, a maxace d1n YaeAUNENUA GUIUMME Y210GBLE PAINEPOA KK GAUIKUE nped-
Memos, max u danexux nebeckvx caemun npeobpAIYIOMER RYUKY caemoasix Y e,

B onmuueckux npubopax NPHMENAIOTCS PAINIUHEC KOMGHHALINI COBHPAIOLUIX
H ACCEMBAIOIIIX JWI3, A TAIOKE PASTHHEIX S€PKAT.

Tlo choexy masauenio onTINECKIe TPHGOPL, BOOPYAAIONIE A3, MOAKHO Pa3-
Gurs na caeayiomue Ase Gompiie rpymIL:

 npubophi, cayAmie AT PACCMATPUBANUA OMEHE MEAKUX NPEAMETOR (1yma,
AMiKpOCKon). BT NPHBOPE PHTETLRO YROMINNBAIOT PACCMATPHBAEMEIE TPOANCTEL

© npuBOp, NPeAHAINANEHHME AT PACCMATPHBANMA VAAICHHEIX 0GHOKTOR
(spurensuan Tpyba, GuNOKL, Teleckom i T.IL). DTH mPUGOPH IPUTEALHO
IPHBIAAIOT PACCMATDHBACMLIE TPEAMETEL.

Orsomerie yr1a apeiis ¢ NpH HAGTIOACHII TPEANETA epes onTIIeCK I NPUGOP
K YIAY GeRIS  TpH HABTIOZGHHN HROOPYKCHHMIM IG30M HAILEACTCS Y2N0GWLN
yaenuuenuen:

(6.7
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Gouce mpocTpamCTRO YpaRAMIOmX cTpAmeN M3 KaxMis u Gopa - memects,
Xopoio nornomaoNyEX Heiiporst. B nepsoii waci puc. 7.4.1 moxasan peaxropuuit
481, BO BTOPOFi UACTH NOKAIAHA CHCTEMA DHEPrOOBECTICUCHILA € YIACTICM PeAKTOPA.

peasropa

Fpupie

comnencazop
Puc. 7.4.1. Avowusit (saepmaii) pearctop (czena) 1t obmas cxexa ADC

Peaxop samycxacTes, KOTAA 3 ETO AKTHDHOf SOMH OCTOPOFHO HIBTEKAIOTCS
ympanmomue crepcim, morTomame neiTpost. Bo npenst nemuoi peaxn mui-
cBoSoncaACTCS G0TBIAs TETOBAS JMEPTILS; THPICY THPYIOAS BORA, OMMBAS TOMTHBHHE
onenenTL, B axTHBHOf dome peaxTopa marpesactes xo 320 rpazycos.

TIpoxoss ByYTPH Temn00GMEMNLIX TPYGOK MAPOTENEPATOPA, TOPTAS HOKA TEPBOTO
KONTYPa OTARCT TENLTO BOXE BTOPOFO KORTYPA, N COMPHKACASCY € Heil, 4TO HCKTOTACT
nonazamme pamoAKTHBMMX BemecTs 3a NpeReH peaxTopioro 3axa. Mlatce nce mpo-
necca mpoXOAT Kax na oBHIKO Temn0ITEKTPOCTANIAI. BoAY BTOPOTO KORTYpA mpe-
spamactes 5 nap. Tlap ¢ Gemenofi cropocTbio Bpamact TYpGMAY, @ TYPOMNA TPHBOANT
B ABwemne onexTpOTenepaTop. On M BHPASATHDACT JTCKTPHICCKIT TOK.

2. Kooppumuent ki paswmoncemist neATPONOB JABMCHT 0T TPHPOAS ACATIIETOCS
H30TONA, & A7 FGNKOTO UIOTOMA ~ OT €XO KOTWYECTEA, & TAKIKE PAINEPOR I (BoOpIEL

Munumansuse pasmeps axmusHoii 301b. peaxmopa, npu KOMOPH 60INONKIO
ocyusecmanente yennoii adepuoi pearyu, NaIOAIOMES KPUTIECKIME PaNCPAM.

Munumansnas macea Gersusezocn oewsecmaa, naxodgueo0cn 6 cucmene Kpu-
MuNECKT PA3NEPOs, NeOTXOIUNA DNR OCYUECTIERENLR YenNoil PeaRuL, HaTH-
saemes xpuTICcKoi Maccoii.

Tlpw moazmmmyTsx w3 axunnof somst crepcmx (k > 1) ocymecrnasercs nemmas
sepmas peaxmus, a npu paBmmyTLX crepwcmsx (k < 1) passuThe memmoit pearmun
npexpamaetes. Taxoe yIpaBTenIe NEMHON peaKmeii ABIETCA ABTOMATHINPODAITLIN
npomecco.

3. Cosgamie sIepHbX PeaKTOpOD MPUBENO K MPOMMIIICHHOMY HPHMCHONHIO
suzepuofi omepru. SxepnOi (RTOMIO) IMCPTHE NAINGAEMS GHYMPENNAR IMEPEUS
amomnozo 23pa, swdersrouases npu Adepunx npespauenULE.

Heynpasisexoe muzenente sxepuoit HEPruN MPOMCXOFNT Do BPeNS BIPHEA
suzepmofi (aTowmOi) GG, Vnpasasexoe BHIETCHHE OCYMECTBASETC B AACPHNX
peartopax atommux axexrpmuccrux crammuii (ABC), TR HCmomBOYeTCs AACPHOE
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Venoaoe yaeauuenue nensemcn aaxcuoii xapaxmepuc-
mukoil ommuueckux npuGopoa 1% BHAYAILHELX HAGIO-
emiit. CAMIM NPOCTHIN ONTIUECKHM MpHGOpOM Al Bi-
syammsix naGmogeniii ssasercs ayna (puc. 5.2.1). Jyms,
a06perennsie » XVII 5. HHACPAAMACKII €CTCCTROUCTAITATEEN
A. Jlesenrysos, aasanu ysemene 5 300 pas.

Jlynoit nazwaaiom cobupaiouyio ANy ¢ HaRWN POKYC-
nen paccmosuuen (F = 10 ex).

Jlyny pacnomaraior Gausko x rasy, a paccMarpusaeniii
peater ~ 5 ee oxanHof mockocti. IIpuRI AeficTais Ty
ocnoBal A HenOTI0RAHMI CROCTE COBUPAIONET AMNAL cO3-
Aasas MmNoe, HpsNOe, yBemenHOe H300paene. Tpenser

A ue. 5.2.1. Jyna
sgen sepes ayny o yraos ¢ = . re h ~ paswep mpegmera  Pue 521y

(puc. 5.22). Tlpn pacearpupannis 21070 e IPEAMETa HEDOOPY/KCHELIN TIAION €r0

Creaver pacitonowTy Ha paccronmst d, ~ 25 Ca - HARIYIIIETo PRI HOPMATLOTD
"

s, B 3rox crytae BEAET GYACT BACK HOR Yoy = - CaeRoRaTeTLHO, YEa0a0e

ve ynoe pasno: .

P
=23 .8

I
Puc. 5.2.2. Xog ol Y1 WaGIIONCHIIS TPSINCTA HOBOOPY I FAASON I ¢ TONOB0 AT

Muxpocxon ~ amo onmuveckui. npubop, noxazsaa-
Jowuii @ yaeauuennon aude ovens enxue, ne audumbie
2143y, 6auaxo pacnonosennme npedmemw (puc. 5.2.).
Vaeairuenioe usoGpaKeuie NPCTETa B NIKPOCKOIE HOTY-
waeTen ¢ momomuIo onTCcKoii cHCTeNs, cocToICH 1O
ABYX KOpOTKOGoKYCHLX T3 ~ 0BberTRa O, N OKyATPA O,
(puc. 5.2.4). Obmexun xacr aciicranzensuoe nepevepiyroe yve-
Asemnoe HIOOpAACHKE PORNCTa. DTO TPONCHYTOUIOC H30-
Gpasienie paceMaTpHBACTCS TAI0N fepes OXYARP, AciicTane
X010pOr0 anazormO AcicTII Ay, OKYAP PACHOTATAIT
Tax, "wTOGH MpOMERYTOUNOE HAOGPAKCHIE NAXOMLIOCK B ero  Puc. 5.2.3. Mukpockon,
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TomTNmo (ypan m Ap.). Bamacs AACPHOTO FOPIONETO B PYARX MPHMEPHO NA AR HO-
PAAA TpeBMIIACT 3amACH OPrAMIICCKIX BAOR Tomrmma. Ectn ocmopmas Aoas
onexTpoSMEPrII GyAeT BupabaTMBATCA A ABC, To D70, € OANON CTOPOMSL, CHIL-
GHT CTONMOCTE DTEKTPOGHCPIHH, KOTOPAR CPABHINA ¢ BMPASATMBACNOI Na Teml-
OBMX TCKTPOCTANIEA, 8 C APYTOil ~ PHINT OHEpreTHUECKYID MPOBIENY HA
HeCKOTbKO CTORTIH M HOSBOTHT MCMOALAOBATE CHMTAGNMC coftuac MedTh i ray
B KAUECTES HEHHOFO CHIPDST T XHMINIECKOH TPOMBIILICIOCTIL.

4. OrpoMILe BOINOAHOCTH A7 PAIBNTHA ATOMHO OHCPFOTHKH OTKPHBAIOTCS ©
coaxame peaxmopos-pazsnoxumeneii uA BHCTPLX HEHTPONAX, B KOTODHX BLPA-
60Tica SHEprIH COTPOROKAACTES NPONIROICTEON. BTOPIIHOFD TOPIOTERD — IAYTOISL,
70 H03RONT KAPAUAATERO oIS MpOGACMY obecTeueNNA SACPHsIM ropiowiny. Kai
noxasumator o, 1 7 rpamrTa cogepkiT npmsepuo 8 ¢ % U 12 1 13/ Th; myeniio
O HCMOTLAVIOTCA B KAUECTRC CLIPLA B PeAKTOPAX-PAIMHOAKHTEISY, TAC H3 OTIX BIAOR
SACPHOF TOMTMER BMPABATHEACTCA Ho TONLKO IHEPFAS, HO I HOTYIACTER BoThilioe
KOINIECTRO BTOPHNHOTO AACPROFD TomMBA. JLTA CPABHEMIS PHBCACM CACAVIOMIE
Aammste: mpu moTpebenim meprii 5 - 10 MBr (Wa ABA NOPAAKA BHC, e cof
‘wac) samacon ypaa 1 Topus » rpamTe xparHT na 10° er. OANAKo TeXHOTORICCKAS
CTopoma pemexts HToit HPOBIEMEL OCTACTESR OTKPHTOI.

B CHT xpone cosgamis momusix ASC (wampmsicp, Homomoponescroit obmeis
somuocTsio npimiepno 1500 MBr, nepaoit oucpen Jemunrpazckoit  AByMA peat-
ropam nio 1000 MBr) Gorpmoe smmmanme yaeaseres cosgammo nedombmrx ABC
(750-1500 KBr), yAo0MBX A% OKCTTYATAIMI B CHCMMGHSECKIX YETOBIAX, A TAKKe
Pemenio aaga Mazoit sxEpHoit onepreTiii. Tax, HOCTPOCHE! TOPALIE B MIpe Hepe-
Aomcsie ABC, Coaza Hepasti B Mupe peaxTop (+POMAIIKA»), B KOTOPOM C HOMOIIEID
HOTYRPOROAINKOR TPORCKORIT HOTOCPEACTRGHIIOR TEOGPAIORANNE TeILIORO DHEPIHI
» onexTpieckyIo (s axTHBON oie cofepATCR 49 KX U, TeNIOBAA MOMIEOCTE
peatctopa cocranaser 40 xBr, onexTpicexas — 0,8 KB

5. B Kasaxcrane mMeercs TPH SACPUAIX peaitopa. O i3 PeaKtopon pacrio-
xomen 5 Amuatst - Hncruryre spepnoit (uomsn. Heeaenosatensexmii arowmiit
beaicrop BBP-K 6u71 nnegen » oxennyatamuio n 1967 roay. Ha Gage peairopa npono-
ARTCSL (pYIAANCHTATLIALE SACPHO-MUAMIECKIE 1 MATCPHATOREATCCIHC HECACKORANIST
M BEYTPHPCAKTOPIME HCHMTANNS, NPOMABOACTRO PAAMOMIOTONOR ATR MCAMIMIL
" pOMBIILIERTOCTI, aMNMA-HCTONHIOB, HCATPONTOE TETHPOBAMME KPENIIL, A TAIKE
ReliTpomno-axTuBamoi anana. Ipyrie Az peaktopa pactomoeus: 3 Bocro-
now Kasaxcrane - » Hamonansmon szepron nentpe » Kypuatone. B Hamuonamsmon
sgepio mentpe Kasaxcrana n ropoze KYpIaTone s pakax Me:AYHApORHOF BHCTABKI
EXPO 1 2017 rony npoanezen (uamrteciatii IYCK 0TCIECTICHION NATEPHATOBEATCCKO-
ro mepatondepnozo pearxmopa moraxax. B ToKaMaKe OCYIECTRIRETCR TEPHOAEPHAT
peaxtun crmsmns (cHETeIn) ATOMMMX SEP AeTKIX dTenenTon. OAMAKO omepreTI-
eciutit BLIXOR OTIIX PeAKIIiE MOKA CIe OCTACTCH HOIHANTENLHNNM, VICHHE BeAYT
ONCIH PAYTIILX MYTeli I TeXHOTOTIE HOBMIIENS DHEPTETIICCKOTO BHXOKA YIpaR-
AMeMLEX TOMOSZCPHLIY Peaiimil cHuTeas. BANYCTHE TOKAMAK, HALIA CTPANA BOILTA
B ACCATICY CTPAI MDA, WMCIOILX NOAOBHHIE BHCOKOTCXHOTOHTCCKHE YCTANORKIL.
KA3XCTACKIM TOKANAKOM Ve JAUNTEPCCOBANCH PAA TOCYARPETS. CO MHOTHAH 3
1Y ViK© HOXTHCAO CORTANICNNC O CORMCCTHON ErO HCTOTBIORAMILL.
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(poxanLOi MOCKOCTI; B DTOM CryHae YW OT M0G0 TOMKH HPEAMETa PACTPOCTPA-
RHFIOTCR TOCTE OXYAAPA TAPAMICTLULIN MYIKOM.

Puc. 5.2.4. Xog ayweii  sncpockone

Muimoe naoGparee NpOMETa, PACCHATPHBACNOR HEPED OKYISP, BEOTAA HEpe-
BepiyTo. ECt e 970 OKAIMBACTCS HEYAOGHL (RATPISMED, TP HPOTTCNIII METKOTO
pudTa), Moo meperepuyT: cau mpexMer nepex obnexrumon. Tloatosy yzosoe
yeeauvenue wurpockona npunsmo cwumams noioxumesnois serununoir. Kas
cateayer ua puc. 5.2.4, YOI SPeRIA ( NPCAMETA, PACCMATPHEACHOTO IEPE OKYIAD,
4 K1
P AT YR PABCN: SN © < T, W mpGERCRNO ¢ % 7= g TIpie
Gammenio somio mozomwTs d = F, 1 f = I, rae | - paccromimie Neixy 00TeKTHEON
1 oy 1pOM MIKpOCKoNa (¢ TYGyCas). TIpH PACCHATPHBAIIE TOTO A6 TPEAMETA

"
Henoopysemm ranzow v =< (puc. 5.22). B peaymrate gopyna an yenoaoso

yaeautenun muxpockona npiobperact Bia:

@, by

. (5.9)

Xopommii muxpocon mower AapaTh werxoe ypemriemne » THcsy pas. llpn
GOABIINX yBeMeRIAY HATHEAIOT TPOABIATLCS ANGPAKIMONILE TBACHIS.

B 1609 r. Tamuneo Tanuacii ma ocRoBamIIN AOMEAMIX 70 Hero cneAenuii o6 n30-
6perennoit » Toxanaun moxIopHOfi TpYGe CTPONT CBoi MepBi TeneCKoN, Aawm
npuamanTeTbIO TpexKpaTHOE yBemwuemne. Bexope yuemsiii mocTpomn Temecxom
© ypemmenment B 32 pada, M ¢ MONOMBIO HETO GnTH OGHAPYENM TOPH, KpATEPH
na Jlyne u nsrna na Commne; oTpuTs weTHpe cnyrmmxa I0mrepa; dagst Bemeps.

Tenecon (sputexsman TpyGa) - smo onmuseckui npuGop, npednasnarennmi
9an nabrwdenus ydanennwx ofvexmoo. On coctout wy ABYX TMm3 ~ obpamenTOf
X mpeamery cobupanmeit mman (obmexTHBa) ¢ Gombm GOKYCHHM paccToRmICN
1 ARIL (OKYAPA) C MATHM GOICYCHEIM PACCTOSHIEN, ODpAIENNO K HABMORATE:O.
CoBpesenTsIE TeACCKOMb HEMOTLIYIOTES AT MAOMIORCHNT 33 JBEIAAMI T KOCMOCOM.
Taxme rexcexons, nanpumep, nenosayiores » Tams-Ilanscroit acTpomoMITecKoi
oiceppatopu, 5 obcepsatopn Accst-Typrems b Amwatinexoit obnactn (puc. 5.2.5).
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Kasaxeran o sanacax ypaia samiaer stopoe necro (13% ) 5 wupe nocze
Avcrpammu (26%). IIpu 97oM HAIe TOCYAAPETHO GANHMACT MEPEOC MECTO
B Mipe 10 HPOUSBOZCTRY Ypana, ofecnewuBas 0K010 9% MIPOBOrO KA.

 Cauii Goxsmoii » supe napx ABC npuazsesr CIIA. B oxemyaranui
HAXOATS DHEPrOGAOKH CYMMAPHOfi MOMHOCTSI0 0010 100 TBr. Ot obec-
newnalor npouR0ACTRO 20% HACKTPODMEPTHIL.

* Mupossu mizepon 1o ucnomssosammo ADC ssasercs Gpanis. Ee suepro-
6o BupaGaTHBaoT K010 B0Y% Beeii dmextposeprin. TIpu oToNM ix cym-
NGpHAR MOUHOCTS MeHbIIe, HeM Y aMepUKAHCKIX ~ 0ko10 70 TBr.

@ S

L. Uro maasmaior spepusi peaictopon? Ha Kaxix wactell cocrout spepisili poaxrop?

2. Kak o310 0FACHITS IPHULIN AefloTAIA 2ACPHOO peaktopa? Kai ccyieerniser-
et yIpaBTenie AepiLN pearTopon?

3. Y10 TaKoe KpuTINCCKINTE PagNep 1t KpUTITCCKa Macca?

4. Kakoli XupakTep HOCHT LOIHAR POAKIMS ACTCHILS, CCTI KOODDHIMCHT PAdHose-
1) k> 152 k= 1 3) k< 1

5. B tea GaKTIOUACTCA IPEMNYIIECTSO 1 MPOGIEMa ATOMNAIX DICKTPIECKIIX CTamuli?
Kak 06crout Aex0 b erparax CHI 1 Mupe?

6. B kaxux ueisx HCHOILOYIOTCH siepube peaxtopu? Kaias ouepris masmaercs
aaepuoit? Kaxie siepusie peaxmimt ocymectanmorea u Tokamaxe? Kaxoms mx
[ ———

@ Joneons e

NPHMEP PENIEHHA 3AJAYUR

Banawa. Kayio ouepruio woxuo noxywrs or genemis 1 ¢ ypana
wancaon axte Aenemns sugensercs oueprus 200 MaB?

ecan npi

Damo: cn Pemenme:
Haiiges xommuectso N pexsmuxcs szep
W, =200 MsB| 8210 Il |8 1 rpame ypana:

m=1r 0001xr [N m mN, _0,001-6-10%

SmoN-
Wwor W Mz

= 2,510

VAHOMIIM KOAUNCCTEO ATOMOR VPAHA HA SHEPFIO, BMAETIOMYIOCS TIPI OZHOM
ascre gexenis:
W= W, N =82010% 2,5 104 = 80 10° (o).
Tlepesezex 5 oB:

80-10°

=50+ 10% 5B = 5 - 10 (MaB).

1610
Omaem: 5 - 10% (MaB).
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Bpumensusie mpy6u Guaaom dayx munoa:

© apurexsnas Tpy6a Keniepa, NPEAHAINAONNAR AT5 ACTPOHOMIECKIIX HAGTIOAC-
suil; OHA JA€T VBEIIENHLLE HePeBePHYTHE H30OPAMKENIIT Y IATCRILX TPEAMETOD
H HOITOMY HeyZOGHA AU SeMIHBIX HAGIOReHILiE;

© spurensnan Tpyba l'ninies, NpeNAIHAUCHNAR AT JEMHLIX HAGTIOACHIIL, Aai0-
I YReMIEHHLIE OPAME HIOGPAKCHILS; OyAAPOM B TPY6e Tatiies caymur
paccennatoman mumaa.

» = 1 A

Puc. 5.2.5. Conpenemsie Teeckonss

Ha puc. 5.2.6 usoSpamen x00 ayxeli 6 GcmpowoXuLecKON merecKone.
TIpeanonaractes, 7o a2 HABTIOAGTEINT AKKOMOAMPOBAI A GECKONESHOCTS, TOITOMY
1ysm O KaAOH TONKM YAAICHHOTO NPEAMCTA DEIXOANT M3 OKYASPA NAPALICTLHLIN
nyuron. Taxofi Xon AVieik HALBACTCS MeERECKOMUNECKLN.

B actpomommeckoit Tpyde TexeckommecKuii Xon Tyseil KoCTHTAETCR WM yero-
B, wTO pacCTOMMHE MEHAY OBBEKTHOM H OKYTPOM PAHO CYMME MX (POKYCHEIX
paccromunit L = F, + F,. 3puteauuyio Tpy6y (reaeckon) npuato xapaxtepniosars
yenoswn ysenunenuen

=
1 |
i

Puc. 5.2.6. Xon nyueil b acrpoosueckow Tescexone

B 0TI OT MIKDOCKOIA IPOAMETH, HAGTIOAACMALE B TEIECKO, BCETAS YALTCHEL
o1 mabmonatens. Ecau ydarennwi npedxem suden 1esoopyscentsiu 2aason nod
Y2203, @ npU HABAI0DERUY wepes meneckon nOD Y210M §, MO Y2A0GUN YaeTUNENLEN

naswaarom omuomenue y = . Yraonowy ysermuemuo 7, xax n amueiinosy yseu-
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741

T4.2.

7.4.3.

T4,

745,

Vposens A
Bunucaure onepreTnucoxtii BUX0A ARCpO pearu:
SLi+H - iHe + {He,

(Omsem: 4 MoB.)
Ypoaens B

‘HaliHTe SEKTPHNCIYI0 MOIHOCTE ATONIOI HTCKTPOCTAII, PACXOAYIOeil
ypau U maccoii 0,1 xr & cyri, ccan KILI cranums cocrasaner 16%. Cun-
raTs, 5To P KA AOM arTe ACTCIS BREeARETCS DHCpri 200 MoB. (Omeem:
15,13 MBr.)

CKOTHKO KAMEHHOTO VI RYSKHO CKEHE 15 TOTO, STOGAL HOAYWITS TAKYI0 e
sieprio, xaxan uzexzerea npu pacnaze 1 ¢ ypaua 11 U? Cunrars, wto npn
Kamaon axre zeaeuua Buzeanerca nepria 200 MoB, Yaerunaz reniora cro-
pamtz xamemoro yras pasa 27 Mlac/xr. (Omaem: 3 romuis.)

Kaxona S1CKTPINCCKAR MOIHOCTE JIEKTPOCTANIILH, PACXORYIOMCHi B CYTKH
220 ¢ ypana U n uneciomeit KT 25%? Caurar, uro npn xaxion axre
Renemna puzeanerca oncpriz 200 MaB. (Omaem: 52 MBr.)

Cpeaunn moriOeRIAY A03 HITYHCNIA COTPYANIOM, PAGOTAIOLUIN C peT-
renoncxofi yoranonkofi, pasua 7 wxTp 3a oaun wac. Onaca 1 pacora co-
Tpyaua B Tesene 200 Aueit B TOXY IO LECTS YACOR B ACHE, CCTH HPEACTLHO
Romyeriaz t03a o6ayuemun pasna 50 uTp b rox? (Omaem: Gesonacua.)

KPATKHE BBIBOJBI TJTABBI 7

Paduoaxmuanocmbio KAILIBAIOT CANMOTPOHIROTLHOR NPEBPAIIGHIIE OXMIIX AP
B APYTHE, CONPOBOAENOE HOMYCKAMMEN PASTHSNBIX HACTHIL.

Baxon cmeuenun Coddu: 1) npi a-pacnade SAPO TePAET NOTOAHTCALHEL
9apAR 2, €O MACCA YMEHBIIATCS HA HETHPe ATOMHEIC CAMNHIE MACCH.
B peayasTate mosMBmCS HOBM 9ICMENT CMEIGETCA NPHMEPHO HA
ABe KIeTIM K HANATY mepHOMIIecKoil cmeteis; 2) mpu f-pacnade SApo
YREmIIMBACT CROfi APAA WA CAMMINILY, O erO MACCA 0CTACTCS HEMIMCH-
Hoit. B peayinTaTe mOSRMBHINACS DICMHT CMEINAETCR N ORHY KACTRY
i KOHIY NePHOIIECKOE CHCTEMEL.

Tanna-usnyuenue we SBITETCSR CAMOCTOSTELILIMN BIIOM PAHOAKTHEHOCTIE,
8 TOXLKO COMPOROAACT - 1 f-pACHARL.

Iepuodon norypacnada naasmactes spexs, B TeUCHIE KOTOPOTO PACHAARCTCS
H010RINA TEPRORAUATLHOTO THEAA FAEP ATOMOR.
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“termo T, MOHO NPUIHCATS SHAKI ILTIOC 1 MHEYC B SABHCHMOCTI OT TOFO, BIACTCH
Ma0GpaKeHe TPAMLIN WTH TPEREPHYTHM. YII0R0C YREIIENHE ACTPOROMITICCKON
Tpyut Kennepa omputame.1eo, a sexsoft Tpybst Taiwies — noxoxcume.so. ¥znoaoe
yeenuuenue spumensnsix mpyG (onmuueckux meneckonos) ewpaxaemcs uepes
poxycnse pacemosnun:

F,

TR

(5.10)

Honoanumensuwii xamepuax
V pHG-UeTIIPEXI 830K Ha CAMOM AeAe HO ABA 1A33, OAHAKO KANAMI 13

X PAIACTCH FOPHAONTATLHO TepenonKofi. BIAT0AAPS HTOMY HeTHpeXFAAAKI
MOTYT HAGBATL ¥ caMOil TIOREPXHOCTH BOREL N BILIeT KAk HAA, TAK U NOA BOAOH —
equneTRense 13 Reex mosnonouHLX. He MEMIAIOT TAKOMY GPRRII0 N PA3NLIE Koad-
(UINNTL TPETOMICHIA CBOTA B BOGAYXE U BOXE: CHENHATLNO ATA ITOTO BEPXHAS
M IKHSR NOORMHKI TIAYNLX M3 HIOHYTH HO-PAINOMY.

@

Kakoe yerpolieTso HaIBACTES OTITIMCCKINM HPUGOPON?

Kax onpeeaerea yriooe ysemientie npisopa?

‘Ha Kakio FPYIIIE MOKHO PAIOHTS 10 CHOCMY HAIHANEHIO ONTIICCKIe IPHGOPH?

Ha e ocxonas mpn AeficTais Ayma?

U KAKIX ONTHHECKIX MMONONTOD COCTONT Mitkpockon? OBbdciiTe XO% Ayuelt

B kpockone.

KAk ONPOREASCTCH YEI0B00 VHeTHeHIe MIKPOCKOTA? B KAKIX IPEACIX OHO NOKeT

r—

7. 112 KaKinx ORTIMECKILX D1CMEHTOR COCTOIT TeNCCKOI (apitTenLuAA TDYGA)? Katk onpe-
Aeaseres ero yraonoe yaeenite? OBLACHIITe IpUILILT PASOTA TeAeCKona, HCXOA

9 Xon08 1yl u s

e

Padora u rpymax
Cocrasite macnopr omTieCKitx IPHGOPOB 0 CICAVIOIIEMY HIAY:
I T—

2) npusun pefierais;

8) ua neropuin;

4) npusenenie.

TPHMEP PENIEHHS 3ATAYUH

Baza

B ePBOM nONOeII HAGTIORATENS PACCATPUBACT OYeI: AATEKI IpeAMeT, a SaTeM,

B apurensiyio Tpyby ¢ (okyens paccrosumes obnextuza F, = 50 cx

HepeMCTHE OKYIAP BO BTODOE NOJOKEHIe, HANPARACT TPYDY HA NPEAMeT, HAXOAL-
wiics o mero na paccrosmm d, ~ 25 1. HaCKOILKo HepeMemeH 0kyap TPY6H?
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Baron paduoaxmuanozo pacnada omucsnactes dopuyaoit: N = N, - e, re

In2
= 22 asumaeres nocmoannoil paduoaxmuanozo pacnada.
T 2 pas

Amomnoe A9po ~ HeHTPATEEAR FACTE ATOMA, COCTORINAR M3 NPOTOHOR
 HEHTPONOR, HAILBACMELX HYKIOHAMIL.

SlApa c oAMmAKOBMMM 3aPAAOBNIME SHCTAME Z, HO PASHBINN MACCOBMMI
wncaamn A (r.e. ¢ pasmem wncramn ueiitponon N ~ A - Z) massmarorcs
HepHue NI Pearyus N HAIBAIOT MPEBPAIEN I ATONNLIX SACP TP BIAMNO-
ReficTami MRy COBOI HIM © APYFHAM HACTUNAMI.

Baxon coxpanentis 3APAIOGHL U MACCOOUE WUCER: CYNNA IAPOBHX THCET
(1 cynana MacCOBBX SMCER) TACP  HACTHN, BCTYNAIOIX B SACPHYIO PeaKIII0,
Pabma cyme sapaAoBHIX wCen (M CYNME MACCOBMX WCeR) KOMCWHEIX mpO-
AyrTon (sxep 1 wacTnm) peaxmumn.

Vienvnoi nepeuei casau masMBACTES DHEPTHS CBAIN AADA, MPHXOATIATCS
=

Onepeemuneerus owxodon adepnoii peaxyuu masmaCTEs pasHILa dHCprHI
noxoR AACp M mACTII K0 peaxmmi m moCTE Mee.

a o mysron: E,,

Ilennoii peanyuueii denenun HaIMBACTCR SXEPHAT PEAKINA, B KOTOPOFi OCy-
INECTRIACTCR HENPEPHIBROE EICHIE TAKETHX FAEP € NOMOMEIO HEHTPOHOR,
o6pasyimIXCs KaK NPOAYKTH 9TOf peaxnuL.

Adepusinu (amoMNWMIL) PeaKMOPANY HAIMBAIOT YOTPOHCTEA, B KOTOPHX
OCYIECTBIROTCS 1 HOAEPHBACTCS IIPABISENAS IETHAN PEAKIS AL TeHis.

oz nougennoii B030il Uany enuA HAIRICTCS OTHOMIGHNE TOTIOIERHO dHED-
ruu E HORHAMPYIOINEro MATYMEHISL K MACCe m OBAYIACNOro BeIecTRA:

D=Z
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CH  [Pemenue:
05u Vexonus abmioeris 5 0Gowx cayuamx GYAYT HawAY-

WM, eCHN 13 OKYIAPA BMXOAT HyHOK mapai-
exsmsx ayuedi. Jlna oToro naoBpazKeRie, KOTOPOS AaeT

obeiTiE, AOIKHO HAXOAHTECS B (BOKATLEOH LIOCKOCTE
oxynnpa.

B neprox cayiae maoGpaenue H0TyuaCTeR B (OKATEROI IIOCKOCTH OBLOKTHES
f, = F,, rae F, - doxycuoe paccrosnite obsextusa. Bo BTopoy cayuae naoSpaene
oxazeres ua pacerosum ,, Kotopoe Goxsime, uem F,, N BOAMHRY X.

Jlast 7070 TOGH B 1133 HAGTIORATES 1 BO BTOPON C1yHAE HONAZAT NYHOK Mapai-
AeXLHAIX yel, OKYAA TAI:e AOAIKCH GAITE CMEIeH HA paceTonNie X. OUEBHAHO, UTO
x = f,~ F,. Vienonsays (hopMy1y JHH3S ATR BTOPOTO CIYHAs, HAXOMIN:

Fd,

Omoem: x = 0,01 (w).

(@) ‘sanasn mn cavocTontensHoro peuEHiA

Vpoaens A

5.2.1. Haitmure ysenuuenue, nasaenoe 1ymoii ¢ (oicycHbIM paccTosmmes 2 cu, 41
) HOPMATLHOrO 1324 © PACCTOMNHEN HAMIYWIEro apeuns 25 c; 6) 6AOPY-
Koro rasa ¢ paceTosmie amTyumero apexis 15 cxr. (Omaem: 12,5; 7,5.)

5.2.2. Ommuneckas ciwna ofsexTisa Mukpockona pasa 100 AT, oxyapa — 50 ANTP.
Paccrosmite aesxay oGnexTBoM 1 oKyAApON cocransier 19 cur. ey pasuo
yraomoe ymemmuenue sukpockona? VuTew, uTo pACCTOAMIE HAWAYYMIEro
apenis pasio 25 cat. (Omaem: ~238.)

Vpoaens B

. OnpeaenuTe ymemutemie ofBeKTHRA MUKDOCKONA, CCIH YRCAMGONHE BCEro
swmcpociona ~ 120, & (oKycnoe paccTosmie okyAPA — 2,5 eM. Virew, uto
pacerosmie namTyuIero spenns pasko 25 cx. (Omaem: 12.)
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5.2.4. OupeseauTe ysemenie MIKPOCKOMA /15 P32 ¢ PACCTOAMMEN HARAYIIETO
Bigein, pasmsi 275 s, comn F, = 5 s, F,, = 25 M3, & NPOAMET HAXOAMTOS
ma paccrosmin 5,2 M ot oGexTusa. (Omeem: 286.)

. Dokycuoe paccTosIMe OBTEKTIHBA MHKPOCKON COCTABAAET 5 MM, OKyIAPA —
25 wax. TIpeaser naxogutes na paccrosmini 5,1 wox or osextusa. Buducaure
onTiecicyIo Ay TYGyca MEKPOCKOA i AGBAENMOE MHKPOCKOTON YBeuueHIe.
(Omaem: 28 cx; 510.)

KPATKHE BBIBOJBI IVIABBI 5

* Bakon npAMOAUNEIN020 PACPOCMPANENUA Caema: B ONTHIECKS OAHOPORHOH
cpeae crer pacmpocTpanseTCs NPAMOTHHEHO.

« Baxon ompasenun caema: magalomumi m oTpaeHEA yum, A TalKe
Hepuem Iy ASp K TPamMIe pasiena ABYX CPeA, BOCCTANOBIEHHM B TOWKE
NARENIS AYUA, MEAAT B ORHON IIOCKOCTI VIO OTPAMEHHS { PARCH YrIY
magems .

* Bawon npenomrenun caema: maAGIONLE W NPETOMACHNLE AYUM, & TAKIKE
HepuemuIKyAAp K TPamMIe pasiena ABYX CPeA, BOCCTANOBIEHHM B TOUKE
nagemis Ayua, TeAAT B OAHON Li0CKOCTH. OTHOICHIE CHEYCA VA NAXEHHS
K CHyCY YTIa HPEOMTeHIS [ eCTh BeHNHNA NOCTORNIAS /UIS ABYX AGHHBIX

sino
cpen: n,, =

sinp

« Moanwn enympennux ompajcenies HAIHEACTCS ABICHIE BOIMKHOBCHHS
TOALKO OTPAKEHHOTO OACKTOMATHTHOTO HATYUEHHA NPH €O AACKIN HA
TpamMILY PasAena ABYX UPOSPANHAIX CPER W3 CPEAM ¢ GONLIINM HOKAIATENEM
peOMIEIIS 10K YEAON, NPEBOCXORIIM HOKOTOPH HpeReabHbE VIO U,

« Ipedensuuii yzox onpesensiercs ua yeaonus: sin o, =

Feau moxyuenie w5 CPEA ¢ NOKAJATENEN TPEOMICHIS /I HATPABIACTCH 1A
rpamuILy pasiera ¢ paxyymos (SOSAYXOM), TO mpeAeABHMl YTOX OTpANeHI

. 1
ompegeanerca no opuyae: sin o, = .

* Caemoaod (onmuueckoe 6on0KHO) TPEACTARIACT COBOE CTEXAHOR BOTOKHO
I ApecKoil opML, HOKPHITOE 060A0NKON 13 NPOIPATIHOTO MaTepHATA
© MemLUIIM, WeM Y BO7OKHA, NOKATATETEN MPETOMIEHILA.
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LENA MTPOTPAMMBI B [/1ABI

[[5] oBeachsme dusuueckue caoiicmea Haromamepuanos, cnocoGel ux nonywexus
u npumenenus.

MUHMYM dUaHUeCKAX TEPMUHOB B F1aBe HA TPEX AZbIKAX

Kasaxckmii pycckuit anrnuiicknit
HanoBenuex HaHouactua nanoparticle
HawoTexHonorUA HaHoTexHonorUs nanotechnology
HaHowatepuangap Hanomarepuansi nanomaterials
rpaden rpagen graphene
Haworyrikrep HaHoTpy6K nanotubes
dymnepen dynnepen fullerene
MuKpouTOrpagus MuKpoMTOrpaguA ‘microlithography
HanopoGorTap HaropoGoTLl nanorobots
30HATHIK 300828 probe
MuKpockonus MuKpocKonus microscopy
cKanepneiitit TyHHens cxanmpyrounii scanning tunneling
MwKpockon TYHHENbHBI MAKDOCKON microscope
aTomaLIK-kywTiK aTomHo-cunoBO# atomic-force
MuKpockon MuKpockon microscope

B smoii 2nase_pacemampusatomcs usudeckue mepmursi, o6asamencHsie A3 ycsoe-
HUS CO2NGCHO yUEGHBIM UEATM: <HIHOHGCMULGY, <HGHOMEXHONO2UA, <HGHOMAMepUa-
Not», «2pagpen, «HaHOMpYBKu, «ynnepen, «MUKPOMUMO2PAGUS, <HGHOPOSOML»,
«30H08AA  MUKPOCKONUSY, «CKGHUPYIOWUTl MYHHENbHBIT MUKDOCKON», «GMOMHO-
cunosoli mukpocron».
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Onmuuecxum npuGopom masssaercs yCTPONCTSO, B KOTOPOM myWKI
cBeroBux myueil IPeOGPASYIOTCS 10 AKOHAM TEOMETPHECKO ONTHEM AT
HORyHemHs VBenHueHHAX HSOOPANENIi, He BMMMAX HEBOOPYKENbIM
18303, MUIPOOGLEKTOB Wik AeTaeil CTPYKTYPH MAKpOOGLEKTOB, a TaKKe
IS YBeSMSEIIS BIMMBIX YIIOBSX PASNMEPOS Kait GAHBKIX HpEAMETOs, Talk
i masexwx neGecisrx cheTi.

Venoawm yaeausenues mpubopa HASMBAETCA OTHOUIGHHE YRIA SRS @
pH HAGTIOTeNI HpeAMETA wepes onTHeCKIi RGO K YIIY Spems \ upi

165 ] -
aGroRemII HeRoOpyAeNAN TAATON: 7 = .

v

JTynoi masmmaror cobupanomyo aumsy © ManM (oKyCHsIM paccommes
(F =10 cx).

Munpocxon ~ 970 onTisecxuit HPHGOP, HOKASHBAOMII B e IIERHOM Bitze
Ouers, MemiHe, He BIMME 113y, GIHIKO PACOTOKEHILE IPEANETSL.

Tenecxon (spumensnas mpy6a) - 970 onTiecxuii npGOp, MpeANaInANERILTE
s HAG ORI YAATeHIIX 00BeITOR.
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LV NPOTPAMMbI B [/IABE:

06uACHAME YEN0BUA GOIHUKHOAEHUS SNEKMPOMAZHUMHbIX GORH U ONUCHISAM UX
coolicmea;

onuceisame ModynAUUK0 U GemeKMUPOBTHUE GHICOKONOCMOMHSIX SeKmpoMaz-
HUmHBIX KoeBanul;

06bacHAms npusyun paGomel paduocensu;

=y 0BuACHAMS Npeuyujecmea nepedadu cuz#ana 6 Yugposom Gopuame no cpaske-
HUKD € aHano208bim cuzHAnOM;

cucmemamusuposame cpedcmea censu u npednazamt GOIMOXHeIE NyMU UX Co-
eepuiencmeosanus.

MUHUMYM UIHUCCKIX TEPMUHOR B FAaBE HA TPEX A3LIKAX

Kasaxckmii pycckuit anrnuicknit
neKTpmarHuTIiK 6pic | dnextpomarHuTHoe none | electromagnetic field
warkwr opici maruuTHOE nose ‘magnetic field
TonKsin sonva wave

Pr— .
B 3neKTpomarHuTHble BonHb |  electromagnetic waves.

TonKbinAap
KoHTyp. KoHTyp circuit
TonKeiHALIK Getrep BOAHOBbIE NoBEpXHOCT wave surfaces
paanoBaiinansic paavocenss radio communication
panvonokayus paanonoauus radiolocation
Tenesusus, Teneansap Tenesngenve television
Tepy an6patops suBpatop fepua Hertzian dipole

HanpaXeHHOCTE.
MarhuTHoro nons

MarkwT opicitin kepHeyni magnetic field strength

MarkwT epicinin MHAYKUWS MarHUTHOTO

magnetic field induction
uHayKyusCH nona
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1. OBI0CTS HayKI i TXHININ, HMGHYEMAR HAHOMEXHOORCH, HOABILTACS CPABIIL-
‘reab110 nexamo. TlepCReITIEL SOt HayIi! HOHCTHNE TPANANO3LL, TP <HAH0» po-
HCXORUT OT FPeIECKOrD C:10BA ¢ HANOCS (KAPAIK) If COOTROTCTRYET OANO MILLHAPAOH
HACTIE MEAYHAPOANOFi CAMNINIILL ATHISL ~ MOTDA, HAILIBAENOT HANOMEMPON (1), m.c.
Lum=1-10°

Hacmiuyy, pasxepw KoMOpol usNEpAIOMEA NNONEMPANL, NPUNAMO NaSWETMS
nanouacrumeii.

‘DTit paaMepH CXOG ¢ PAIMEPANH MOTEHYS 1 AToOR. OBAACTE HAVKI I TeXHII,
HADMBACMAS HAHOTOXHOAOTEH, MANHIYHDYCT OGBEKTANI, HMCIOIUIMI PAINCPEL O
170 100 e, 1 co3aaeT H MIX TAK HAILBACNELE HAHONAMEPUATH.

Texnura u xemoduxa HGNURY ARYUL NG YpoSHE OMIEAINIE AMONOS U NOAEKY

Tlepuoe yromumiaitte MeTOZ0R, KOTOPALE BIIOCACACTAIE 6y VT HAIRAIIS HANOTEXHOTO-
e, casaMBAIOT € MABeCTHAIN BHCTYIACHHEN Taypeata Hobereseioft npeximt Piiapia
eiimana «Ta, pumay, oo wecras 5 1959 roxy & Kamugopiiicicon Texsoormie-
crow meruTyre, Pivapy Meliiiua NPEATOTOAILT, 10 BOIMOIKIO MEXANEECKIL HEpe-
MEIATS OAMHOIEE ATOMEL € HOMOINbIO MANNTYISTOP COOTACTCTRYIOICrO PAINCPA,
Ho xpaiiseit Mepe, TaKof IPONCCE e POTHROPEIL G5t HATCCTHAIN Ha COrOTHAMIMAIL
ACHh, GuAMICCKN GaKONAN. DTOT MAUMIYANTOP OR NPEATORILI ACTATH CAQXVIOIN
criocofo. HeoSX0AMMO MOCTPOITS MXARIAM, KOTOPHI CODABAA GL CHOIO KOMIID,
oMLK A NOPAAOK (.2. B 10 pas) MembIIYI0. CoTRAMNHI MORLIIIH MEXANI3M AOTCH
OmATL COBZATH CHOIO KOMIO, ONATH A NOPAAOK MCHBHIYIO, Il TAX A0 TEX HOP, Moka
PAGMEDL MeXamMANA He GYAYT COMIMEPIMSL © pasMEpaH oAioro atona. Tlogobisie
HANOMXAMUANLE (HANOPOBOTS) CMOTYT TOATONIOfi CGOPIOIt COBPATS 1t MAKpOBEIIL
570 NomoIT cACTATS BeI A TOPAOK ACHIERTE ~ TAKNM HANOPOGOTAM HYIKHO GYACT
AQTD TOTLKO MEODXOMINOE KOTMICCTRO NOACKY M JEPFHIO I NAMMCATS MPOTPANSY
AR cBOPIH HEOBXOAMMEIX TPEANETOR.

Tepuem «nanoTexioors» BrepBHe BReRe smonck mpodbeccopos Hopio Ta-
Ty 8 ero foiaze «OCHOBNbE NPNIITL HANOTEXHOTOHI) HA M AVHAPOANOI
xondpeperunn 3 oo » 1974 roy.

2. Paanuunste npedmemsi, cxoncmpyuposanne us mamouacmuy u nawo-
Kpucmanaumos (3épen), nasweaiom NamOMATEpMATAMIL.

B 8 icancee, pacoMATpHEAS SBTCHI GPOYHORCKOTD AR 1 Xudpyamn wacTa,
Mt BrCpRLE YIOMMNATH 0 TOM, WTO KPHCTALTIECKNC TeTa COCTONT M3 OTACTBHLX
kpicranmiTon, naaupacusrx aépuau. TIOTHKPUCTALIICCKNE TETA COCTORT 3 Pad-
wmo opuenTaposanx aépen (puc. 8.1.1), & NONOKDHCTALI HpEXCTABIRET COBOI
GoTLiTIoR MOHOAUTIHOE GePHO, FAC KPUCTALTINECKNE TIOCKOCTH ATOMOR HMGIOT OAIY
1 Ty e HpoCTPARCTRCHAYIO OpHENTANIO.
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B moii 2nase paccmampusawomes credyioujue ususeckue mepuuns, 06a3a-
mensHble 078 YCGOCHUS COAGCHO yHEBHbIM YeAAM: «3MEKMPOMAZHUMMNOE nones,
«MAZHUMHOE NONE», «BOTHA», «NEKPOMAZHUMHSIE BOMHbIY, <KOHMYP», «GONHOBbIE
nosepxHoCMU», «paduocense», <paduonoKayus, menesudentie», «eubpamop lepuar,
<HANPAXEHHOCME MAZHUMHOZ0 NOASY, «UHOYKUUA MAZHUMHO20 NOSY.

1. DaexTpomarmTie nomm, BapseHas TacTHNA (<PATIO AAPTA) CORCPIACT
KoTeBaTe Lo ABMKeRIE TOTOBHO TeNY, MOBEMIENTONY HA NP, Mo TOTBIO
KomeGam ero TpoCXOXAT co SmATHTETO Gonume wacTorof. Mpeacranute cese,
“To omeTpINECKI SApAX, pACTOTOMCRNIIE B mATATE KoOPEEATION cHCTENS
(puc. 3.1.1), conepmact Suerpte xoTeBamA ¢ OveRD 50BN TACTOTO.

B omox cayiiae pexrop manpseniooTI  SMEKTPINIECKOro HOAS B HTOCPEACTACH-
S
oenno, GyAe pasen nepioAy xomeGammi 3apaza. Tlepexerioe aneKTpIIECKoe NOTE
Gyaer mopoxaaTh, Ka om0 Teopermuccin toxasax . Maxcen, mepmomecKi:
Memmomeees MarmTHOE TOTe © BeKTOpoM MATWWTHOH HAVKmR B (puc. 3.1.1).
B gasnciimen 97h N0, 0BYCTANTIRAS APYT APYTA KAK CAWNOC DTCKTPONGTHHTHOE
HOTe, Be ARTHIIE  AATHIE PACTPOCTARAIOTCS 0T HCTONHHKS KoACGAMIS, BenercTae
L6r0 OGPASYETCA TAK MASBAENAR 216KTIPONGEHUMINGA GOTNG, GETYTAR o BoE HA-
npantemIAN 0T KOTCGTOmEroCR 9APAAA.

Puc. 3.1.1. Tpaditk 3aalNOCRAIIOND KoAeBAIILA BeKTopoR 1t F 210K TDOMAFHITILLX RO

DNEKTPOMATHNTHLINH BOTHAMI HAIBLGQIOM IA€KMPONAZHUMIbLE KOREBANUS, Pac-
npocmpansiouuecs @ npocmpancmae ¢ Koneunoi cxopocmsio. CKOpOCTS PACTPOCTPA-
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‘Hanomarepmamst xracenpumupymoTest 1 10 pas-
epaa séper, u o npocTpacTRCnTOf cCmpyKMype
Kpucmanausecoi pewemnu.

K ocmosmmm Tumam mamoxpmcranmmse-
cxmx MaTepmanon no pasmeprocmu oTmocsTCs:
nymbmepmue (D) nanoxaacmepu, manpmyep,
monexymn pynaepena (puc. 8.1.2, a), w3 xotophx
codganor Gonee mporsxenmme mamoMaTepHATH;
oanomepuie (1D) soroxonnee xamepua.s,
nanpusep, nanompybru (puc. 8.1.2, 6); Avymepuie
(2D) naewsu u wnozocoinsie mamepuaan,  Pue8.11 Muorospuerii
manpmwep, oamocaOmMi 1 MmOTOCTOHmM nomupicran MeA
pagpensi (puc. 8.1.2, 6); mpexxepuwie (3D) noauxpuemarruueckue samepuass,
nanpusep, aedv (puc. 8.1.1), FEPHA KOTOPLIX MNEIOT CPABNMMIE PAINCPH BO BEX
Tpex manpanmemmsx.

P o) Pl

S

Puc. 8.1.

. Hanoo eNenTs! 1 uaHOMATEpHATS: &) MOACKYIa dyTepera; 6) HANOTPYGKa;
) MIOOCTO LI HANONATEPHAT (COCTONT 1 FpaQOs)

Dyazepen - cmabunbias Morexyra, HaMONUNAIOWAR PYMEORLNWIE MR, N
cgepunecroii nosepxiocmu xomopoil @ yarax 5- u 6-yzonbNwx MNOZOZPANNUKOG
pacnonosens 60 amoxos yenepoda.

Hanotpy6in - npomascennsie yuaundpUECKUe cmpYKMYpPs duaxempox om
031020 00 HeckonbRUX decamKoa HaNOXEMPOS U DAuNOL B0 NecKORLKUX canmu-
mempoa, cocmonuue u3 0BNOI UAU HeCKOAVKUX caepnymbx @ mPyGKy pasenoe

Tpaden - xonocaoi amomos y2nepoda, m.e. 00KOCAOINAA HANONACHKE U3 GMO-
;06 y2nepoda; on noxyven & oxmabpe 2004 200a ¢ Manuecmepcrom ynusepeumeme.

Cosorynuoems gynnepena, nanompyxu u zpagena wacmo nazseaiom Hamo-

'K TacoRuKALIS BOIECTS 1 MATEPIATOB 110 PASMEPY HACTII 1 YHCAY V9aCTBY IO
8 ux atomon moxasana 8 madauye 8.1.1.
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LLENN MPOTPAMMBI B F/IABE:

npusodume npueps, GoKa3blEakoWUE KOPRYCKYASPHYHO U 6ONHOBYHO MPUPOdY
7ekmpomazauMHOZ0 usnyuenus (9ame nowsMUs 60HoSOl NPUPOdLI nemeH-
mapHeix wacmuy);

onuceisame memod cnexmpansHozo aHanu3a u 06AacMs €20 NpuMeHeHu

Pa3AUGMS 3neKMpOMAzAUMKble USRYeHUS NO npUpode X GOSHUKHOBEHUS
u asaumodeiicmauro c seusecmeon;

oBbACHUMS npupody omo3bexma u MpUsECTU NPUMEpSI €20 UCNONb308aHUS;
onuceisame xumuseckoe deiicmeue ceema Ha ocwose ghomocusmesa u npo-
yeccos & pomozpagpuu;
CpasHUBaME KOMNLIOMEpHYIO U MAZHUMHO-PE3OHaNCHYIO MoMo2paguu;

oBbACHAMS NpuHYun deiicmeus 7a3€pa u e2o npuMeHeHuE;

ocyxdam nepcnexmussi passumus zonozpagu

MUHUMYM dUaHUECKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kasaxckmii pycckuit anrnumiicknit
cayneneny anyuenme emission, radiation
nextpmarHuTIiK wkana snextpomarkuTHbix | - the scale of electromag-
TOKbIHAADABIH WKanacs o netic waves
MHPaKsI3bIN caye WkiFapy | WHGPaKpacHoe Wanyenne infrared radiation
yabTpakyarin coyne ynetpagmonetosoe T
weirapy wanyuenme
cayne whirapyabin cnexTpansHan nnoTHoCTh spectral radiation
CneKTpAIK ThiFbI3AbIFL wanyuenns density.
cnextpnik Tangay cnexTpansHii ananus spectral analysis
Tyrac cnextp cnnowmoli cnextp continuous spectrum
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HeHIS 91eKTPOMATHITHO BOTIHA! JARNCHT OT CROCTS cpeAsL. B T oT MeXame:
CKOfi BOHL, DTIEKTPONATHITIAN BOTNA PACIPOCTPANSCTCS I B BAKYYNE CO CKOPOCTHIO
300 000 scx/c. BTa cxopocTs ARAETES caMoi 6OALIION HPEACTLHO CKOPOCTEIO; HADAAY
© rpasuranmontoii moctosumofi (G) 1 mocTomumofi Tnanica (k) ona sBITETCS MIPOBOT

B Kas0/i TOWKe NPOCTPANCTSA DTEKTPIECKHE i MAFHTHEE IO MEHSIOTCS B0
Bpesenit mepuogutecki. Uen AATbIIe PACHOTONENA TOUKA OT SAPAAA, TeM HOIIEE
AocTurIyT ee KoneGams HOAeil. CHEAOBATENLHO, HA PASHAIX PACCTOSHINX OT SapAAa
KO7eBAMI NPONCXOAST ¢ PASIIHLIMIL (A3AMIL. X

KoseGaiis BeKTOPOB HATPIIKEINOCTH DIEKTPUSECKORD N0 1 MHAYKIIE Mar-
mursoro noxs B » moGoii Touxe cosnagator no dase (puc 3.1.1). Paccromuie Mexay
ABYMS GULKANIIMI TOSKAMH, B KOTOPHX KOTeGANHS NPOHCXORAT B OFMHAKOBIX
(pasax, ecrs dauna soans 1.

‘Hanpanienis Ko7ebOMNXCH BEKTOPOR HATPAKCHNOCTH DACKTPHYECKOrD HOT
B HHAYKIG MAPHHTHOTO HOS HePUeH /MKy IAPHS! K HANPABICINIO PACTIPOCTANCHHS
B0, CIeAOBATENLIO, DTEKTPONATHNTHAR BOTNA ABICTCS TONEPEUHOf.

2. Haayuenue 271eKTPOMATHINTHAIX RO, DICKTPONATRUTHALE BOHE HATYHAIOTCS
KoneGmomMiCs sapagas. TIpi JTOM CYIECTEEINO, WTO CKOPOCTS ABIIKCHHS TAKMX
5apsOB MemseTCS cO BpeMeHeN, T.e. Oun ABwKYTCS ¢ yexopemnes. Haauuue yexo-
[PeNUR - 2146H0E YCROGUE UIAYNCHUR INEKMPONATHUMNDLE GOTK.

DCKTPOMAFHNTHOE NOMe HATYUACTCS IAMETHLIM OGPAION He TOTLKO HPH KoTeGa-
X 5apsKa, HO W NpH m0GoM GHCTPOM MsMeHemiH ero ckopocri. HuTencsuoCTh
Iy HERHOli BOTHLL TeM GOTbIIIe, e GOTbIIIE YCKOPEIIe, ¢ KOTOPLM ABMIKETCS SApIA.

'HAraazo 970 MOKHO TPeACTARNTS cefe Tax. IIpi ABMIKeIILI JaPMACHIOTH UaCTH-
HEL ¢ HOCTORMIOH CKOPOCTHIO COIIANIME €10 DACKTPHIECKOE  MATHUTHO® HOLH HO-
7060 passesaiomenycs meii(y conposonAaior sactuy. TIpk yeKopens sacTums:
O0HApY’HBACTCS NPHCYIAS DIEKTPOMATHITHOMY HOTIO unepmuocmy. Beiexcrsue
“ero HOJe «OTPBACTCSY OT YACTHI W HANHHACT CAMOCTOSITEBHOE CYIIECTEOBANNE.
5 ope SexTpOMATIHTHEX BOTE.

DHEpIIL HICKTPOMATHITHONO MO, NEPEHOCINAA BOTHOI CO CKOPOCTEIO €, TalAe
MeNeTCS TEPHOXMCCKH B NPOCTPANCTRE ¢ HAMeHENIeN Bexropon E i B.

Maxcsest Gsu1 FYGOKO YOEAACH B PEATHHOCTIE CYIIECTEOBANMS DIEKTPOMATHAT-
sux o OfHAKO OH HE AOKILT 40 UX DKCHCPHMEHTATLHOFO obRapyices. Jliuin
“epea 8 76T HOCAE €O CMEPTH 97IEKTPOMAFHATIAC BOTHL! GBI JKCHCPUMEHTATLHO
nonyuens: T. Tepues.

3. DiCNePUMENTATLIOE O6HAPYKCHIE YCKTPOMATHUTHLIX RO, DICKTPOMATHIT-
Hile DO BOSHUKAIOT GIATOFAPS TOMY, 4TO HEPEMENHOE IICKTPHIECKOE HoTe Ho-
POPAGET HepeNeHIOE NATHITHOE I0Te, 2 EPEMEIHOE MATHITHOE Oe B CHOI0 O%epeh

nopoAaeT mepexentoe dACKTpHIECKOE HOTE.

Ja% 06pA306ANUA UNMENCUGHWE INEKMPONZNUMNGLE GOAN NeoGxodUMO
cozdams anexmporaznumume xoxeSanua docmamouno wcoxoi wacmoms
@ K0AC6ATELION KONTYPE, CoCmOAeM 13 Koudencamopa ¢ eMkocmuio C U Kamyuxu
 undyxmuanocmuio L (puc. 3.1.2).
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Tabnuya 8.
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3. B meopuu u ua npaxmure doxazano, umo caoiicmaa Namepuaoa npemepnesa-
1om Kauecmaennnie uamenenus  mpex cayasz. Bo-nepasrx,  puaie 11 T kaaces,
MaydAs CTPOGHI TREASIX KPHCTAITINIECKIX Tel, Ml YOGAUTHCE B TOM, HTO B a-
BuCHMOCTH OT QOpMBL (KONQUEYPAYUL) KpuCmAAAUNECKOU peuwemKu cROi
CTBA OANOTO W TOTO e memecTsa MOFYTS OuTH copepuiemEo pasmii. Jleit-
CTBuTeNLEO, T PAGNMX Tena: yromk (TpauT), BY:ICPER W AIMAD COCTOST 13
aTooR OHOro W Toro e memecTRa - Yriepoga. ORmAKO IX KpHCTALTIUECKIE
PeNIETICH PANATS, BCICACTRILG HEKO O 061AAAI0T COBCPIICNHO PASHLINI CROfiCTRANIL.
Bo-RTOPLIX, CTAT0 HIBECTHO, WTO MIMEHeHIE CHOCTR BOINCCTEA JABHCHT He TOTLKO
OT KONQUIYDAINHN KPHCTALTICCKOf POIOTKH, HO I OT GeAUNUNW (paiNepHocmiL)
empyxmypusx aneMenmoa (wacmuy, 3épen), 13 KOTOPHX ORI cOCTOAT. B-TPOTLIX,
uyepodibie (npuMecibie) GMOMb, BHCAPCIKLIC B MOTEKYAAPHLC KAGCTEPH, TAKIKE
paanTenso HaMERsIOT cRoficTRA HAROMATepUAOR. JleHCTRNTELHO, Qe B ODLINHELX
MATCPHATAX B 3ABCHMOCTH OT KOMNYECTEA TPUMECHAIX ATOMOR YIIEPOAA MOHO
HomyuITE Saxarennbiil Gyaam (cTaib), GPONUPOSAMNMNIL CrTAB WIH uY2yH, CBOMCTEA
KOTOPAEX CYIECTRENHO OTINUAIOTCS APYT OT APYTA.

4. B nocaeduue decamunemius unmepec x caepxMenK0EPHLCTILLN KPUCMAATLE-
€KUM U HANOPAIMEPIbLM NOPOWKAA U IPY2UM MeAKODUCN EPCHBLI HACULAN PEFKO
swpoc. TloToxy uTO, KaK YKASHBATOCH BHLle, OGHAPYINIOCS (B NEPEYIO OuePeAD Ha
seTaznax, puc. 8.1.1), 4T0 YMOHBIICKHE PAIMCPOR CTPYKTYDHLIX SIMEHTOR (Macmul,
aépen) mitie HeKOTOPOi MOPOrOROi BENTHIE MOET NPHECCTH K AHAUHTEALHOMY
nasenemmio wx croitcrs. CTATO HIRECTHO, WTO TaxHe dBGEKTH MOARAOTCS TOTAA,
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ChIBIKTHIK CnekTp nMHeliuaTLii crexTp line spectrum
Xonak cnexTp nonocarsii cnextp band spectrum
Xyrbiny cnextpi cnextp nornouenus absorption spectrum
~KOPNYCKYNaNLI-TONKLIHABIK | KOPNYCKYARPHO-80NHOBO! wave-corpuscle
ayanusm ayanusm dualism
dorosppext dororppexr photoeffect
doroanement doroanement photocell
KyH Gatapesnapsi conmeunsie Gatapeu solar batteries
HapUKTI XaMARK | xaiueckoe peicTane | oo ot ight
acepi ceera
nasep nasep laser

B smoil 2nase paccmampusaromes credyroujue Gususeckue mepmun, 06a3ament-
Hble 017 yCB0HUS CO2TGEHO YUeGHbIM UEARM: <U3YHEHUE, «LIKAA SAeKMPOMazHUM-
HBIX 60, «UHGPPKDACHOR U3nYUeHUE», «YTbMPAPUOEMOBOe U3 yHeHUes, «Cnek-
MPANEHAR NAOMHOCM U3NYUEHUA», «CNEKMPANbHGIL GHAAUS», «CNOWINOL CeKmp,
«nUHeliuambiii CNeKmp», «nOAOCmbIli CNEKMP», «CNEKMp NO2AOUieHU», <KOPNYCKY-
nApHO-601HOGOl dyanusm», «pomosdebeximy, «pomosnemenmn, «coneunsie 6ama-
peu, «xumueckoe delicmaue coema, «nasep».

1. TIpoGaesoit npupost crera cramu aKTBHO sammMaTses ¢ navana XVIIT sera.
B 970 Bpesst KOHKYPHPOBATH /BE ATLTEPHATHBIAE TEOPHI CBETA — KOPRYCKYIAPUAL
1 60an0sas. BOnpoc CTORI Tak: ceT ~ 9T0 BO7HA Wi NOTOK wacTHu? B XIX 5. mocze
paGor KOura, Mpesens x Maxcsenna 1o unTephepentm, AUPPAKLIH 1 TIPS
i CBeTa HPOGIEMA KASAAACH POMEHINOi OKONUATELHO B HOALSY BOHOBOH Teopuis:
caem ~ 910 2aekmponaznumuas coana. Ognaxo » nauase XX 8. nocae pabor Maica,
Siismurreiina, KoMIToNA i APYFUX VHCHKIX N0 H3TYMEHHIO YePHOTO Tena, doToapiherTy,
apexcry Kownmona 610 AOKASANO, 10 €66 — IO ROMOK (OMOHOS, TAK HATHBACMLIX
PeARTHBMCTORIX MACTHI, HCCYIUIX IHEPEUID I UNRYALC.
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Ofuaxo GoILIIAR HACTOTA OACKTPOMATHHTHAIX KoEOAMIIi ele He rapauTHpYET
HHTENCHBHOTO HTY eI dIeKTPOMATHUTHEX BonH. B 0GuunoM KouType (puc. 3.1.2)
0TI BCe MATHATHO HI0Ie COCPEAOTONEHO RIYTPI KATYIIIKIH, & 9.1CKTIIECKO® ~ BHYTPI
KomAeHcaTOpa. BAAH OF KONTYpA SIEKTPOMATHITHOTO M0 mpaKTHYeckH Het. Taxoit
KOHTYP OWeHI C1AG0 MATYUACT DACKTPOMATHUTHAE BOTH, TIOITOMY HAIMBACTCS 3a-
Kpmux Koxmypo.

115 HPAITIINECKOTO MpHMEHEIHS HEOGXONNO G0Iee HHTEHCHRHOR IEKTPOMATHIT-
noe usaysene. B 1887 roay T'. Tepiy HPOIeNORCTPUPOBAX NPOCTOE YCTPOICTSO 15t
HOTyNeHIS DCKTPOMATHHTIAX BOIH, BIOCAEACTRN HassanHOe suGpamopox Tepya.
70 yeTpoiicTso npeACTABAET OGO OM Kb KOTETAME TN KOHMYP.

K OTKPITOMY KOHTYPY MOAHO HEPEiTi OT GAKDHTOTO, CCTH IOCTENeNHO PAIARIL-
ramh naacTim KouAeHCaTOp (puc. 3.1.2), ywembiias uX 1IOIALS i OAHOBPEMENHO
yNeHLIAS WHCIO BUTKOB B KaTymKe. B KONIE KOHIOB HOIYHTCH HPOCTO HpAMOi
nposog (puc. 3.1.3). B1o u ects oTkpuTHi KoneSaTensubii KouTyp. Eicocts C 1 ui-

O
unsoee L Gpasopn Tepaa s s, Hosmos sacronn st - L)

wouencazop {

waryma

Puc. 3.1.2. KoneSarexsisie kowTypis pasioro opwara

Jlus posGyaaenus KoneGanmuit B Taxom Kourype 50 Bpenena Tepua nocTynam
caeayionuns o6pasos. TTposo paspesans mocepexuie Tax, ¥TOGH oCTazCH HEGOTLWION
oAyl npoMenyTOx, HasmaeMmii uckpossi (puc. 3.1.3). Obe wacti nposox-
nuKa aapsmaTH X0 BICoKOi pagocTi notenmiazos. Korxa pasnocts moTemmuaion
npeBLIIANA HEKOTOpOE mpeAeHOE SHaeIHe, TpoCKaKuBana Hoxpa (puc. 3.1.4), nems
AMLIKATACK 1 B OTKPLITOM KONTYDE BOIMMKATH KOTeBAMHS.
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xoraa epeami pasep kpucTaTTIIecKi apen e npesmact 100 m, 1 omsem G0
nabniodatomes, x020a pasmep aépen mence 10 nax.

Omucpumete noabe caviicmaa NaKOPAINEPHHLY HAMEPUATOS CMATL UNMEHEUAO
npusenamyca a noacedueanoi scuanu. HATpIMED, B MEAIINE HPINCHACTCS HAROTOPO-
oK cepepa, KoTopLit 06 IAAACT ANTICENTICCI I cRoficTaat, HAROUACTIIA AHOK-
€A TITANA OTTATKNBAIOT T3  TOIROTMIOT COANTS CANOOTHIAIOIHCCS HOBEPYIOCTIL
4D 6urry, 1 5 nposILTCIHOCT. HANOMOPOMOK ATIOMMIILS YCKOPSCT CTOPARME TBEPAO-
£ TONAITAA PAKETHL, COOTRCTCTACHID NORKIIAS co MOOCTS., HOBSe TUTHER0-HORILE
AKKYSMYITOPH, CORCPRAIIE HANOSACTIIEL, APSKAIOTCS GYKBATLHO 30 HAPY MHIYT,
& He YACANI, UTO OTKPHBACT FPANAHONYID NECHCKTHEY AT PAIBHTILS SKOTOTHTECKTE
sneToro BUAA TpANCHOPTA, B HaCTHOCTH D7eKTONMOGWICH.

Ocobemto 0dnocnoiinsie nanompy6xu, naummas c 1991 roxa, crams npHBTeKaTh
npucTaTbHOE BHMMAMEC yieHbX. OKa3ATOCh, X0 HPOSHOCT TAKHX CBEPXIETRIX
YT7IePOANCTHX TPYGOK ¢ NPHMECHID HCKOTOPMX ATOMOR APYTHX DICNEHTOR MPeRLL-
tmaer npownocTs cramt 3 60 pas, BHACPAHBAR TPI HTON Harpe A0 2500 TPAAYCOR
W A@n7eHHe B TMCAUN ATMOCCP. DTA MPONHOCTS CONICTRCNNA 1 HATOTORICHNL Ha
ux ocuone MaTepatas. B OACKTPONNIe NOAOBNHC HANOTPYSII MOFYT NPIMCHATLCK
M KaX XOpOIINe NPORORMMEIL, It KAK NOAYAPORORNIIC.

JlocTirnyTie yonexs 5 05IACTI HANOTEXHOTOTINE # HANONATEPHATIOB, O CAOBN
VHEHLX, MOTYT OKA3ATLCS BeChMA HOTCSMHNH 1 B GOpHGe ¢ PAKOBbIH SaBONEDAMITI.
Paspatomano npomuaopaxosoe nexapemeo, docmasasexoe nanopoGomanu neno-
cpedcmaentio  yenu - o xnemu, nopaxcennsie anoxavecmaennoii onyxonsio. Honas
CcTena cazpecHoiis AOCTADKN 7IEKapCTSA OCHODANA HA MATEpHAC, HIBCCTHON Kax
Guocunuxon. Taroit crmmson oBaasaeT nopHCToft cxpyKTypofi (10 aToson » AMaMETPE),
B KOTOPYIO VROGHO BHCAPSITS TEKAPCTER, MPOTEMIEL 1 pazuORYKTIALL. JloCTHTIYS e,
6HoCITIKON HAWMHACT PACTAZATECS, & OCTARICHIKIE HM ACKAPCTAA GCPYTCS 38 pabory.

'HAnoTeXNOOR I, MTETPHDYSCh € APYTHMI MePOROBLIMII TEXHOTOTUANIL, MOACT
ConepIINTL HacTORIIe AYAECA ARKe B OBIACTI MYILIKIL, NTCPATYPH, 6ateTa, TeaTpa
1 APYTIEX IO HEKYCCTDA, KOTOPLC BCCT CTOAM HECKOLICO OCOBAKON OT HAYHO-
exmmectoro nporpecca. Ta, nanpiiep, 5 2001 FOAY ATORCKIE YICHHE, HCNOTLYS
HepEAORHIE TAJCPHHIC TEXMOTOMH, COTAANI CAMYIO MATEHBEVIO B MUPE CKYIBITYDY,
npeACTaBAMOYI0 CoG0fi PALAPOHIOTD Guiica, PATBOPATMBAIOMEroCs A7 aTax. Pad.
MepH «MincpOGLIKa» BIENATASIOT: 10 \K3 B ATRY 11 T MK B BHCOTY - fie 6OTBIIE, e
¥ KPACHAX KPOBTMX TEReH WCNOBCHCCKOM KPODH. YBHACTS €FO MOWINO TOALKO
[P ——

5. B1a200apa HaKOMEXNORO2UN U HANOMAMEPUATAN PACUUPUAUCS ZOPUIOKMH
Koemuneckux ucenedosanuii. Tax, HATPIHNED, HOBME NANOMATEPHAT HOIROIOT
Hia A8 mopAKA (r.c. n 100 pas) CHEGNTS Maccy i TAGADHTM MOGHX MPHGOPOR,
B Tox uncne BuBOAIMAX B KocNoc. JIGCTBITENNNO, NPOHOCTD HANOEKCLT
56 pas Bhe, en OGHINHOTO HIKEILH, TO AACT BOSNOKHOCTS TIpH HCTIOTLIOBANII
CrO B paKeTHAIX ABMFATEARX YMCHLIINTL MACCY CONTA HA CCATIH MPONGHTOD.
VMeHBICHHe MACCH 1KOCMIECHOfi TEXIINI POIIACT NHOKECTRO JAAA': NPOATCRACT
CPOK HAXOAACHIR ANTAPATA B KOCNOCE, TOJBOIET CAY YACTETS AMTBIE I YHECTH
s cefe Gombie RCAKOI NOTEINOH ANNAPATYPH T MPORCXCHISE HCCICAORAIMILE.
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Jlanzeniie i npesoNUIeue CBeTA OGLACHSIOTCH KaKk BOAHOBONL, TAK  KBANTOBO
Teopus.

TlocaeayIOmusI HCCTCAOBMHAANMIL GLLI0 OKOHYATEALHO YCTANORICHO, UTO caem.
o6nadaem deoticmaennoil KopnycryaapHo-aoaNoGol nPUpPodOil, KoTOPan TBATCTCH
PynOuMEHMATLHELY COOUCMIEON BCEX DIEMSHTADHMX MACTHIL, M3 KOTOPHX COCTOHT
oxpymatomas Hac watepus. Csery PHCYINM Kak HempepuBHe (S01HOBH), TaK
u pucKperie (xBanToBse) coiicTRA.

Edunemao kopnycrynapuo-connoaoii deoicmaennoti npupods caema nabi-
Gaemcn KOPIYCKYATPHO-ROTHOBLIM AYATHINON.

Brcpasie & npedcmacienuaN 0 KOpRYCKYIIPHO-601060 dsoiicmaennoemu
coviicmo coema npwmen A. Diinurreiin npi oy tewny yTyami SneprI § exMIMLE
ofewa HoTyuemI aGCOTIOTHO HepHORO Ten  (AYKTYAWMIE CBOTOBORO KaBACHI.
Hemonyoys sakomst mazysemis aGCOTIOTIO SCPHOTO TeA B METORS CTATHCTHICCKON
puason, DTl BLIHCTILL IMANCHIS (PAYKTYAII RADACHIL W TIOTHOCTI DHCIIE
# moysIA oparys, conepamte cyaty AByx wrewop. Tlepoui (kpauTouti) wer
CooTBETCTBYET IPEACTABIENIO 0 CBETE KAK 0 NOTOK ANCKPOTHNX HACTAL ~ (OTOHOD.
Bropoit (0moBo) LaeK OmMCHBAET (IYKTYAIIMI B PACIPOCTPAAIOMETCS DEKTPO-
MarmuTHof Boxie. Taiu 06PRI0M, DTEKTPONATHUTHOC MITVNCHH OBHADYAIBACT
VANBHTELHOC CAMHCTRO, KA3810CK 61, 6IAUMNOUCK TN CBOILEME ~ HEMPEPHOHHY
(e b 1 GuucKpemALLE (KK (BOTONSN), KOTOpSe BIAMNEO AOTOTMSTIOT ADYT APYTA.
2. Ocuopmsie ypavmenns, conoMbaIme TaxHe KoPUYCKYATPHbNE coOfCTSA
TCKTPOMAFIINTIORD HOTYWCNIS, KAK JHEPIHS i HMTYAL GOTONOR P, ¢ TaKIME
BOTHOBLNE CBORiCTANS, KA NACTOTA Y I ATHNA BOTNS A, TPEACTABIONH CACKY-
fompusen popaeyrants:
5 = hv, ©1

m_n
p=me=tt=

(CuoficTna HONpEPHBNOCTIT, XAPAKTEPHLIE A1 SEKTPOMAFHITHORO O CRETOROF:
BOML, He CTCAYET MPOTHRONOCTARIATS CROMICTRAM ANCKPOTHOCTIE, XaPAKTEPHAN
1% GoToon. Cher, 061aAAA OAHOBPEMCHHO KOPIYCHYIAPHLMIL i BOTHODLIMII
ChoficTaa, 06HApYAHBACT ONPEACTCHNHE JAKONOMEPHOCTH B X HPOSRICHIL.
Tax, aoanoGbe caoiicmaa caema TPOTRITOTES B GAKOHOMEPHOCTAX CTO PACTPOCTPA-
e, MITepiEpeRIUII, AIDPAKIIL, TOTAPIALILL, @ KOPRYCKYAZPIME — B TPOLEC-
cax maamozeicTANA cBOTa C BemeCTROM.

Hex Go7Thie ATHNA BOTHLL, TeM MCHDIIE SHEIUS U IMIYThC BOTOHA I Tem
Tpyaice OBHApYKHMBAIOTER KBANTORME cROCTDA CHOTA (¢ OTHM CRAXANO, HATDH-
Mep, cymecraonanie kpacioft rpammst (otosddera). Haobopor, wex Memsme
Aaia (a3 e GOTBIIIC HACTOTR) DO, TeM GOTBIIE IHEP2U 1 UNNYALE (OMONA
M TeM TpYAlIee OGHAPYAKNBAIOTCS BOTHOBKIE CROCTRA CRETA (HATDHME, BOTHOBHE
ChoficTan (AMBPAKIIIT) PEHTFOHOBCKOTO UATYMCHNS OGHADYACHS THIID HOCTE
pHMeHEHILS B KatccTRe AMPPAKINONIOH POMIETII KPHCTATIOR).

(6.2)
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KoneSamus o OTKPNTON KONTYpe JATYXGIOT T ADYM NPHSMHAM: BO-TEEHLX,
omeprus xonTypa satpasmmacTes ma pueremne Tenna Jaoyas - Jemna (@ — FRt)
BCACACTNE HATHTIA Y HEro AKTHBHOTO CONPOTHBTENIS, BO-BTOPLIX, H3-3 TOFO, ¥TO
BUGPATOp MATYNACT OACKTPOMATHNTHEE DOTHEL, KOTOPHE VHOCST ¢ CODOI AYIHCTYIO
meprimmo (£ = hv). Tlocze Toro Kax KoxeGamms: MpexpaTATEs, 06a TPOBOAMIKA BIOBE
9apAIKAIOTCS OT METOTMIKA A0 HACTYIICTS MPOGOR MCKPOBOTO MPOMEAYTKA, I BCE
novropseres cnasana.

B macrosmee npews ATA MOTYSemNS HEIATYXAIOWBIX KoneSammii B OTKPHTONM
KOnCGATENBHON KONTYpE €T CBAJMBAIOT MEAYKTHENO C KOTEOATEDHBIM KOMTYPOM
remepaTopa na TPANINCTOPE WK © reMEPATOPANM APYTIX THIOD.

=TT

Puc. 3.1.3. Wexposoit Puc. 3.1.4. Duexpoxarsuioe xoneSanne
r— [ ———

4. TL10THOCTE MOTOKA DIEKTPOMATHNTHOTO NaITYWeHNS, DICKTPOMATHHTIC
BoamM, T.e. pacupocTpansensie usyenns (puc. 3.1.5) mecyr ¢ coboil sueprio.
‘DHepreTIIeCiyI0 XAPAKTOPUCTIKY HATY G TPEACTARIACT (HIITIECKAs! BOTIHHA,
HOILIBACMAS MAOMHOCMEI NOMOKA USAYNCHUS.

Pue. 3.1.5. Tlorox waryenns  Puc. 3.

‘Bomosoit wwmup

Ilnornoctsio notoxa

wrposarmuTHOro mazyuemus | nasweaiom om-
Howenue snexmpoxaznumnot snepzuu AW, npoxodauei sa apens Al uepea
nepnendusyaapnyio ayuam nosepxnocms n1owadsio S, x npouaaedenuio naouadu S
na apens At:

- 3.1
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JlByaepikie Aieriie HAHOCHOIiHSIE 3ePKATA XOPOIIO JAMIMINGIOT OF TYSHTCTLHLIX
DEHTTeHOBCKIX My HeriLii, TAIC KAK ITH SePKATA IPAKTHYECKH NOTHOCTLIO OTPANA-
10T peHTIeHOBCIHE Wi, TODAA KX APYHE MATEpHAIL HPOnyCKAIOT x. Menos-
0BANHE TAKIX HANOICPKAT B PNTICHORCKIIX TeIeCKONAX NOIROAAET OTAAATE I
(oI YCHPOBATE PERTIEHORCIOR HATYHCHIE € JHepIHeH A0 35 k0B, & TAKKE YCHIHBATE
Otems CaGMe CHPRAM, AOXOAINIE 10 HAC 13 AYGHIA OTAQTEHHLX HCTOYRUKOD
Beezenoit. JIeo B TOM, 70 ONTHNECKIE TeTCKOMA He CMOTYT YARTHEATS CHIHATE
IYGHEELIX KOCMIeCKITX 0BTEKTOR, TAK KAI HOTYIaeMbIe HMIl SNCKTPOMATRHTHbE
DO BIMAMOTO CHEKTPA HOTIOIAIOTCS MEATATAKTHNECKHNI 1 MEKSBEIIHBM
rasosua 06raxams. TOFAG KAl dTEKTPOMATHUTHLLE BOTHB PEHTIEHOBCKOTO My~
“lemiL, He NOTAOUAACH B MEATATAKTHICCKO TYMARHOCTH, HPOTOIKAIOT HYTH B0
Beenentioii, mecs ¢ coGoii orponiyI0 miOpMAIIO. Oes BaHAs HHPOPMATILS,
HATpITMED, HEAABNO JAPETNCTPHPORANA PETICHORCKIM TeiecKonoy «Uanapar i3
rayGuns nameit TaxakTii, OTCTosueli oF Hac Ha paccTosmimi 26 CBETOBLX TeT.
Oxasusaercs, 5 nentpe TaTAKTHIR IPOUCXOART YABHTEILIbE SBICHIS, CONPOBO-
AGIONIHEEs PACIINPEIIIN If CXATHEM 380G, TOTIOICRIIEN OAMIX GBEDT APYFHMIL.
B nentpasiofi wact TatakTikn yaatocs uAenTiHuponaTs Goree 1000 obmex-
T0B, MCHYCKAIOUIX PENTTEHOBCKNME JY'i, CPEAN KOTOPLLX IPHCYTCTEYIOT 4epHie
Buipu, Gennie Kapauku u nelimpounsie 3aeadsi. CpeAs OBRADYACHILX 0BHEKTOR
ToasKo 20 6Lt HIBCCTHEL paice.

(O]

1. Kaxomo kparicoe Ompefeneiie HANOTCXHOIOMMH, B eN SMKTONGETCH ee CYTh
1 exuiea? Uit TDYAL CTATH TOTIKOM K DAIBUTIIO HAHOTEXHOTOTIUT

2. Kakue Morepuat masusaiores uanowarepuaawi? [lo KaKih IPHINAKAM O
Knacouumupyiores? Kaic ix naausaior?

8. Kakiie GILKTII NASHMIOTCA YIGPOIBN, WANOSPYGKRNK, FPAGNANI W Wato-

4. B xaxux caydanx cnoficTna MATepUATOR IDETEPIERAIOT KAMECTRCHILIE HONeRCHAT

5. KAKOBb OCHOBHME AOCTIKONHS HANOTEXHOXOTHI? B KAKMX OBIACTX HIUIMH CTATH

[
6. Kaxoll BIcIa BHOCAT HAHOTEXHOTONILA It HANOMATEPIATLA B MECIEAOBAIIA K0CNOCA?

1. Cywgecmeyiom pasnunnse nemodw noxyuenus nanoxamepuanos. B maymoi
TTepATYDE 9TH METOTH (POPMATLIO AeATCH Ha daa KAGCCa: & HepROMY KTACCY 0T
HOCSTCR MOTOs, HEMOTEOYCMAS A5 CHETSA RAHOKPHCTATHNECIKNX NOPOIKOR (130-
THPORNNITX RANOUACTIR), @ KO DTOPOMY — METORH MOTYCHIS KOMTIAKTHETX MIOCKITY
A A O ——
HOTYIT TOTHIO MOTOR MUKPORUMOZPAGUIL, TONROTOMT TOTYATS A TORCPXHOCTI
MaTpIT MTOCKITe 0CTPOBOBIIE OGLKTAI PASHEpON oT 50 I, HCTOTLIYENEIE B DTEKTPO-
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3. @pannysexuii usi Jyn ae Bpoiims 1oxasaz, wro o~
HOBMC CROMCTEA NPHCYINM He TOALKO (OTOHAM, HO W APYTIOL
aeMenTapusiy wacTimas. To CCTL YACTHI DI ABIKCHII HPO-
BT BOMIOBbE CBOHCTBA. C KAN N MHKPOODLEKTONM CBIIH-
BaioTes, C 0AHON CTOPOHEL, KOPIYCKYIAPRbE XaPAKTEPHCTHI ~
oneprus E 1 mMIYILC p, & C APYIofi — BOAHOBHE XapaKTepHCTH-
K — wacTora v u anuma pomns 4. Koniuectsenisie Xapaxrepi-
CTHIH MAAY VKASANHBMI (QUSHTECKIMI BeXHTHHANN TAKIE
e, KK 415 (OTONOB, OUPEACATOTCH (popHyAaI:

;
PeTHK, OUH H3 OCHO- AT SR - oo 5 payae:
=

a0 1929 rox. pyeux nurpovacmuy.
4. Moo npunectn goxasamme ma ommTe mpHMepH
Boamonoit mpmponn premenTapmnx wactin. B 1927 r. amepuxancrie duamsi
K. Jloouccon (1881-1958) n JI. [ixepuep (1896-1971) obmapysommn, wro mysor
onexTpomOD, paccemsanommiics o ecrectsenmoil AmppaxmmONNO pemeru —
KpucTanna mKens, AaeT oTIETABYIO AMpPAKIHONTYI0 KapTImy. ConeTcroNy (A
B. A. Dabpuxanty (n 1948 roxy) yAAIoch AOKaATH, STO AMPPAKHONAS KapTAEA
CnoficTaenma 1 OTACTHMMIN STEKTPOMAM, e TOTbKO MyTKaM. O NOKAIAT, TTO AaKe
B cyae 7o, €AAG0R0 DACKTPONTOTO MYSIca, KOTAA KATKALIH HTCKTPON NPOXOAMT 1ePea
npuGop mesaBMCHNO 0T APYTIX (TPOMENKYTOK DPEMEMN MEAAY ADYNS OMCKTPOMANI
5 10° pas Gomume ppeMemN MPOXOAZEMA H1CKTPONON TPHOOPA), BOIMMKAIMAS TP
ATTEALIOf DKCNOMIIIN AMMPAKIONNAS KAPTHTA HE OTIIACTES OT AN(PAKTHONIL
KapTin, noTyaCMBX MM KOPOTKO IKCHOIMIIN AT NOTOKOD TEKTPONOB, B ACCT-
Kt A THOROD a3 Gonee muTenCHDHBLX. CHEAOBATEILIO, BONHOBHE CRORCTEA TaCTHIL
e ABATIOTCA CRORCTRON X KOTICKTHDA, A MPHCYII KAXCKOf SACTHIIE B OTACTHROCTI.
BrocnecTonn AMpPAKNIONNNE SABICHNS OBHADYHIN TAIKE AN HEHTPOHOD,
POTOROB, ATOMEEIX M MOACKYIAPHEX MYSIKOD. DTO OKOMATEILHO MOCIYAINIO A~
K4JATETHCTRON MATIIS BOAHOBEX CBOCT NMKPOYACTII H TOJBOMIO OTHCHBATS
ABIACINE MUKPOSACTHI B BAC BOTHOBOTO ONCCCA, XAPAKTEPHIYIOIETOCS OPEXE-
temmofi ot BB, pacCURTHBAENOI 10 GopyTe 1o Bpoitit. OTKpHTIe BOTHOBLX
CooficTs MMKPOYACTIN, IPHEETO K MOADIEMNIO W PATBHTIIO HOBMIX METOAOD HCCACHO-
AN CTPYKTYpH BemeCTD, TaKMX Kax sxexmpowozpadus u reimponozpagus,
a TaICKeE KK BOSHUKHOBEIIO HOBO/ OTPACA HAYKH — IACKMPONNOL ONMUKL.

O i —]

1. KaKosb: OCHOBHME HONO3CHIS 1 BHBORL BOAHOBO TEOPI CeTa?
2. KaKOBL OCHOBHME HOAOMCILS 1 BLUBOALI KOPIYCKYARPHON Teopui cuoTa?
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DaKTICCII 70 NOWHOCTS DMEKTPOMATHNTIORO HOTYCHIS (JHEPIH B CANMILY
Bpenenn), mPOXOAMIMEro epes epumNIY HTOmaRH NoBepxHocT, [LOTHOCTS HOTOKa
uaaysemts » CH pupaxaior s sammax na roadpamnmui xemp (Bm/x?). Uorza
oy BTy HaSMBAIOT uNMeNEUGKOCTOIO DO

Bemrumy 1 M0AIO TaKOKE DHPADITD HepeD IIOTHOGTS STEKTPOMATHITHOF JHEp-
T w n cropocTs ce pacmpocTpancus ¢. BHGepeM NORCPYHOCTS MIOMALIO S,
HOPUEHIKYARPHYIO AViAN, I HOCTPOMM Ha e, KK N OCHORANII, LMD
© oBpasyromet At (puc. 3.L.6). Ovex mmApa AV ~ ScAt. DHCpriIs HeKTpOMATHIT-
HOFO HO%S DRYTPH WTHHADA PaBA IPOMIBCRCHIIO IIOTHOCTI SHEPTIN 1 OOLON:
AW = weAtS. Bes ora oucprus 3a npews Al HpOiieT teped mpaRoe ocHoRaie
wmnapa. Toozony 13 (3.1) noryuaew:

(3.2)

S —————— —
i s g e e 24 e
5 neston maaros cnor, .. snexnpoaTIIGe RO Tar R PaceroR
1 A0 Smes B OXPORGD e 3 ApEARA. T PASMAPS, 0 TGS 306300
RBeDimassains b0k sy Aees mpeams SeaweRere
U A ——
i s o i S 18 Lo Gtk B
s imofsinis Titomsiey sudyias- opSaseesias vipes sty lsotey
i e s e
BHR i i RSB i RN R AV
iemies s Stames SeEE Boraa 5 D SIS pesoon T
Torta mnomtash nanopsnocms shopis S — 4T Eexs curare, w0 Horou 0
s npamsmat S mp g ot easy b ausierso AW o opagy (0.5) micss
ToxcTanTs orc oSpason:
1A
e

(3.3)

Ma oopayIH BHTEKAET CHCAVIOIULE BLHEOL: NAOMUOCTS NOMOKE UIRYNENUR
om moueunozo uemounuxa ybweaem o6pamno nponopyuonarsio xeadpamy
pacemoanun do uemounuxa.

@] sorcos |

1. Kaxoe nose masupacres oackTpoMarmTAN? KAk QUIHTeCkinnt BenHIutaNG
XapaiTepiayetes oexTpoMATIITIO T0e? C Kakoli CKOPOCTEID OO PACIIPOCTDANA-
even?

2. Kax naayuaiores oextpoMaruriiie nonuss? Kak onpegerserca 4actora axextpo-
MATHUTHLIX BOH, HOTYHACNLX KOTCOATOTLHLIN KOHTYDON?
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HiKe. OCTATLIME METORM TIOKA IE CI7KAT B OCHOBHOM ATS cyTYG0 HaysmBIX Heneii.
Tar, HANpHNCP, TPEXNPHHC HACTHIIS! TIOTYEHb: TAKIMA NCTORIMI, KAK 63Pblo NPOOD-
HUKOG, nAGIMEN NI CUNMES, 60CCMANOBTENNE MONKUX NACKOK; AVYMEDHEIE O0HCRTS
(TpademLI, mICHKE) - NETOZOM MOREKYARPHO-UONHOZO NACAGUOANUR; OTHOMEPHHE
HaROW T AP IICC e 06LeITE (RANOTPYGICH) ~ TAKIME CHOCOGANM, KAX MOZEKYATP-
noe nacnausanue, ssedenue sewecms ¢ wurponopw. uruRdpa.

‘HanGofee NepCMEKTHBNLNII ABAIOTCA METOAH HOMHOTO 1 MOACKYAPHOTO HACTA-
MBAMIS, HOCKOTLKY € X TOMOMBI BOIMOPKHO COAMNE peaTbubX MOROCTOED. [l
RORYEHNA MYLMEPHDIX MOTEKYA (BYIICPENOD, A TAIVKE OATO-, ADY- 1 TPEXMEPHBX
HANOMATEPHATOD, COSAQNNAIX Ha WX OCHOBe, WIMPOKO CTATH MPMENSTLCS METORH
aeKTpHCCKOr0 PATpAAA B MAGIME MEAAY TPAGWTODLINI dnCKTPORAMIL.

2. Ha npiepe (y/17IepenoBLIX MOTEKy IPHbIX K1ACTEPOB PACCMOTPIM GoTee HOX-
POGHO, KK UsMENAIOMER PUIUNECKUE COOICMOE KANOHAMEPUETO8 6 IABUCYROCTIL
om cnocoos ux nonyenus. MoleryPILE KACTEpS SAMMNAIOT COBCPIIENIIO 0cOB0C
MecTo cpean memecrs, mueromytx manoctpyxTypy. Hambonee mopectmst cpean mnx
ynrepenosaz noxupKALIS YrACPOR HAPTAY C TPAGHTON 1 amMadON. Ba OTKPHTIE
yanepeno P. Képa, X. Kporo n P. Cxona 5 1996 roxy norysuan HoSeaencrcymo
Y T —

Verepodume Morexyam MOTYAOT DICKTPOIYTODM paCTELICHMEN rpaduTa
B amvochepe remts npu Aanaenm rasa oxoxo 10° Ila. B monexye byarepena C,,
(puc. 8.2.1, a) avomst yraepona (x ncero 60) 05pagyioT 3aNKHYTYIo TOTYI0 Clhepicciyio
NOBEPXHOCTS, COCTOAMYIO 1D 5- It 6-SIEHHBIX KOTHIEOGPAINLIX MHOFOYTOTLHIKOD,
e KA ATOM NEET KOOPIMNAIIHONHOE HHCIO, paBHoe Tpex. DTo osHaUACT,
TO KA ATOM HAXORTCS B HCPIIMEAX ABYX MECTHYFOTHINKOD i OANOTO MATH.
yromvmmxa. Kynoma ¢ Taxoit KORCTpYKIMeii G MPHMEHENH AMEPHIARCKI apXit-
rexcropon Praapaow Baxmicrepon By:iepox mps crpoutemscroe mapmasona CIIA
na neesmproit suctane DKCTI0-67 5 Monpeare. Hobas momupuranus yraepoamoi
Momexymut oxasanace cxoweit ¢ mpeATOmemTOfi KoRCTPYKIHCH DyIEPA, KOTOPAR
B seeTs apxuTeRTOpA N Gbita HAIBANA PYATEPENON.

a o

Puc. 8.2.1. Dyiepost i GYIICPEHOTOLOBHbE NOTCKYIH (4
YAMHass HANOIIOHICA OUMILACT 1t JAUULLACT 3YOLL (1)

B peayaTaTe ropems YT MEAAY ABYNS YTOISHAIMH JTEKTPOAANI OpATYeTCS
canca, xoTOpan KowAemcHpyeTCs ma XoToAHOf mosepxmocTa. Cobpamman cama
obpabarumactes » xumsmen Toryone i Gemsore. Tlocae pumapHBamis pacTuopa
ocTacTes wepmuit Komgencar, xoTopaii mpmMepno na 10-15% cocront 1a cyecn dy1-
xepenon ¢ 60 avowanu yraepona (C,,) u 70 avowamu yracposa (C,,). Iepoas moxe-
xyaa pyanepena C,,, cocrosmas 3 60 atowon yraeposa, meet hopwy (yréommoro
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3. Tlosemy BO3IINIO IPeACTABTENIE O ABONCTRONHON KOPIYCKYIAPHO-BOTHOROI K-
Poze chera? Yro oQuAUAT BUDAKENIE +KODIYCKYAPIO-B0AHORO AYRANIN?
4. Kakuun QopAy-1ayi OMHCBAIOTCA BOTHOBAL i KBANTORAA IPHPOXA CHOTA it ADYTUX
[ ——

Toaroronbre gowtan wa rexy +[IPOABICHIS KOPIYCKYAPHO-BONIORORO AYATHING
a——

NPHMEP PENIEHHA 3AJAYUR

Bazawa. Onpeaenre Ammis: Boan e Bpofiin H1eKTPOHA I IPOTONA, TPOMICAIII
opumAKOBYIO yeKopsouIyIo pasiocTs HoTentuaios 400 B.

Hawo: Pemenue:
U =400 B Inuny soxmut ge Bpoiias naxomm mo dopayie:

m, = 9,1005 - 10 xr "

m, = 1,6726 - 10 xr 3 P )
P e p = mv; @

= 6,62 - 10 Jlxc - ¢ - nocrosmuan Maamka.
TIpst HPOXO7KAHHI YACTIIANH PASHOCTH NOTENIHATOB U, IpHOGPETACMYI0 CKOPOCTS U
m L.
cal
Orciona maXoRMM CKOPOCTH /L1 HTEKTPOHA 1 HPOTONA:

e 20,0
o= 22 fT @)

Tlogeranznn (8) 5 (2), monyuaew caexyiomue dopuys:

) "
—_— 2 ——,
q.Um, Rq,Um,
©ae g, = g, = e - abcomoTHan menwINA dreMenTAPHOTO SAPAA.
Toxeranans nocrosmmyso [Lamxa, a Tax7e 3apaAs ACKTPONA 1 MPOTONA, TOTY-
waew ., = 61,3 (m); &, = 1,4 (an).
Omeem: i, = 61,3 (wa); 7, = 1,4 (ma).

@

Vpoaens A
6.1.1. Haiigme amy sommss ae Bpoilts 41 97eKTpON, ABKYILEROCH €O CKOPOCTHIO!
20 xe/c; 0,8 xae/c. (Omaem: 36,4 ms; 908 w.)
. Busmcnie Anuniy soast e Bpofiin A1 npoTona ¢ Knerieckofi oneprueii
100 9B. (Omoem: 2,86 nx)

6.
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3. Kro biepsLC BB HONSTH +3I0KTPOMATHHTILC BOTKLLs  HPOIONOKILL S1CKTPO-
MarmuTIYIo pUPOAY coeTa? K10 Ha OKCHOPHNETe MOKAJAN CYMECTHOBAIIHE D1CK-
rpomarmTHON BoA?

4. Kakas nenmuiia HAILBAETO TLIOTHOCTLIO HOTOKA DACKTPOMATHNTIONO MaTySeHA?

(@ + e
@

5. Kak JABMCHT AOTHOCTS, MOIYIOHHS OT PACCTORMI A0 TOHEHOO HETONHMIA?

—

§32 CaolicTaa anexTpoMarKMTHLIX 8o

\s J

DACKTPOMATHNTHAE BONHE M0210UAIOMCS, OMPANAIOMER W NPEAONAZIOMES TI0-
70610 Beew ADYTIM BUAGM BOTH, HADIOATE OTI ARICHHS HETPYAHO.

CompeneILIe PAHOTEXHIIECK e YCTPOfICTRA TO3BOISIOT PORCCTH OYeH: HAFIIA-
Hbe OILITA 10 HAGIOAEHMIO CHORICTS dIEKTPOMATHUTHIX BoaH (puc. 3.2.1).

Puc. 3.2.1. TIpHGOpst /415 1CCTEROBANIS: CBOICTS DIOKTPOMATHHTHL DOTH

TIpi 5703 7Tyume BCETO MOTL30BATECA BOTHAMI CANTHMETPOROTO AMANAIONA. DTH
‘BOTHL HATYHAIOTCS CHOLMATERLIN FeHEPATOPOM CREPXBLCOKOf uacToTs (CBY). Bex-
‘TpiTCCiite KO1CBANIS TEHEPATOPA NOAYIUPYIOT IRYKOBOl wacToTof. IlpmisTiaii cura
HOCIIE ATEIKTHPOBAMIT IOAACTCS Ha TPONKOFOBOPHTEITE.

DCKTPOMAFHNTIAe BOTHA HATYUAIOTES PYTIOPHOR ANTENHOI B HANPARIGHII OCH
pynopa. IIpueMHas ANTERNA B BHAC TAKOTO e PYIOPA YARIMRACT BOHE, KOTOPHIC
pacmpocTpauioTes B0 ero ocu. OBHL BNX Taxofi YOTAHORKH HOBpAGCH HA
puc. 3.2.1.

57






OEBPS/image/1081.jpg
swua (puc. 8.2.1, @), a BTopas ero moampumUpoBamHAs Monexyna C,, , cocTosmas ua
70 azomon yracpona, meer dopay GeficGonsmoro wsrua (puc. 8.2.1, ). Cymectnyior
 Apyrie KomeTpyKIIM (yanepenonoRobuoi Monexym (puc. 8.2.1, 6).

Tenrpansmoe wecto cpean (yanepernon mpuRaaTeRHT MoeKyAC C,, mMcmei
HanGoice BHICOKYIO CHMMETPHIO I, KAK CIEACTINE, HAROOABIIYIO CTabHTLHOCTS. Jlna-
stetp mosexym C,, cocranaser orono 0,7 mu. Ipi kpneranamaamun C,, w3 pactsopa
W rasooit (agkl 06PAIYIOTCS MOTEKYNSPHbE KPHCTATLIN ¢ TPANCHERTPHPOBARTOH
xpucranmrsecrofi (ITIK) CTPYKTYpOi, HapaweTp pemieTin KOTOPOit CocTanisieT
1,417 m. Taxoit TheproTebmMIi dyncpen maswBacTCS pyAAEpUMON.

Ouens neobwwune caoiicmaa dyanepumos. Tax, manpusiep, KpreTATTIIECKHE
(pyLTepHTH MpEACTABAIOT OGO NOTYPOBORHHIKH 1 0B IAKAOT (POTOMPOBORMNOCTEI0.
Ecai ux 7 dySHONHO TerHPOBATS ATOMAMI HENOYHAX METALIOR, TO O CTAHORATCS
POBOANMKAMI T MEPEXONAT B CHCPXIPOBOATINCE CocTosMIE M TeumepaType 30 K
0 noime. Kpucranmmieckanii (pyI1epnT IEBPANAETES B ATNAI AaKe NP KONATHON
rexmeparype mpu Aanaemyn 20 Tlla, a npn marpese A0 Tesmepatyps 1500 K ans
nepexosa B amwas Aocatouno gannerms 7 ITla. Jlus cpapmemus: obbrmerit rpaduT
npenpameres » anvas npu esmepatype 900 K 1 anzemun 30-50 [Tla.

3. Coadasaewie uckycemoentio nanooGoexm nocmosnno ydusasiom uccredosa-
meneii caouu noswau cooliemeanu u obewsarom caxbe neowudannme nepenexmu-
vt npu menenus. B oTOji CTIN PACTET DHTYOMATM YIEHLLX TIO HOBORY TPHOTIKEHIS Pt
Bomsomenmst canbrx anTacTmICCKRIX HACH. [lefCTDNTCALIO, G1ATORAPS yHMKATLHEN
CHofiCTBAM HAOMATEPHATOD MX HATA.TH NPHMCHST Y7KE BO MHOTIX OBIACTAX HHIMI.
B xauccTne NpUMEpa MPRBOAN CACAYIOINE CRORCHHS.

Jlezkooruemu noie NANOXAMEPUATI. HAXOAST IPHNEHCHIE B GHTY, apXHTEKTY-
Pe, MOnOUNOIi M MUIMEROfi MPONHILCNNOCTI, TPANCHOPTHO MIYCTpIH, CANNTADHIL
Il oTix memeit HARaMBACTCS TPORIBOICTRO CANOOTHIIAIOIIRCS CTERO, oMb
HOTO HHBCHTADS I HHCTPYNHTOD, ANTHILICCHEROTO HOKPHITIL, IETO ONHINAIOWIXCS
PASMIIHLIX KepAMIK 11 GHTOBHX TOCYR.

Onmuka Kax 00na w3 cpep MPUMENENUR WAHOMETNOROZU BEOTICT B cel
STEKTPOXPOMHIY H NPOMIBOACTHO OUTIIECIIS THI3, B PANKAX KOTOPHIX CTATH Pad-
BUBATLCS TAKIE HOBHE RATpABIENNS, KAK (OMOXPONKAR OMIMUKG, RETKO OULCTIUNGT
onmura u npocsemaennas onmura.

Ipunenenue nanomexnonozuu  Kepamuteckox npoussodcmae RaeT BOIMO-
HOCTS MONYNEMIA PHCOKOTO KASECTDA METATHDIX MACT, TTMEHTO, NANOTOPOLIKOD,
sumrcposacTim, menGpan.

Koxnviomepnas mexnuxa u nexmponura, ctan riapmoil MIOmAKOM HAnOTEX-
HOTOTI, AACT PASBHTIE 2TCKTPOMIIKC, HATOCCHCOPAN, GAITOBLIM MIKPOKONILIOTEpAN,
CPEACTBAM DIIYaAMIRIAI I MPEOGPAIOBATENM DHEPFIIN; GECHPOBOATLIN KOMMYHICA.
s, cpanTonsn n JTHK-wonmpiozepast, Hvenio b obaactn onexzponmcn yace o 90-x
rozax XX pexa GbTH HOTYSCHD NEPBHE PEIYTLTATH IO TEPENEIIENAIO ORMIOSHIX
aTOMOB, PAIPAGOTAEL H HOTOTOBICME TCPBHIE HACDIEKTPONNHE DTENCHT, 13 KOTOPHIX
ocymecTnen coopicn ompeaenemmx KoneTpyxmtii. A ¢ 2010 roga ocymecTaAseTCs
POMIBOACTEO HAMOIACKTPOMNMY. «IANONUNAIOWUT, WUN0S (YOTPORCTR) exMKOCTHIO
B ecsTicn rurabaiir.

B ofnacmu meduyunw.  pesyTbTATE IpHMCHCNNS HANONATEPHATOD CTATH Pad-
BUBATLCS TPOMIBORCTRO «yaMHLLXY nPOMEs06 (puc. 8.2.1, ) u npeuuILONHILE unEmpY-
MeHMOB, HNORANEY:, DUZHOCTIUECKUT HANO30KD06, UNAGHMAMOS, fapNayeamura
nanpasaennozo deicmeus.
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6.1.3. CKOpOCTS Tak HAIMBAGMAIX TEIIORMX HEfITPOHOR, CPEANSA KHHTIUCCKAT
9HeprIs KoTOpLX 6AUAKA Kk CPOANCHi SHEPIUN ATOMOR FA3A HPH KOMHATHOR
renmeparype, coctanasier 2,5 xx/c. Hajixure xmmy sonust e Bpoiins ans
raxux mefirpouos. (Omaem: 159 m.)

1. CHeKTDATLNAIN AHATHION HAIWGQIOM PUIULECKUE MemODW KANCCMEEHHO20
U KoRUUeCMAENNOZO ONpedENENUR XUMUUECKOZO COCMAGE GeUjeCMAA, OCHOGARNbLE
na nonyuenuu u uceredosanuu ezo cnexmpos.

CrexTPOM 1a3baqemeR COGOKYRNOCTYS COCMAGH b Hacmell JneKmPONAZNLMILY
aoan, paznoxennsix no ux drune unw wacmome.

'PaanoseNe CIOMHALX H7IEKTPONATHHTHALX BOAH 110 11X ATHIe (1LIH HACTOTE) OCyIe-
CTBIRETCN CHENMATLON CNEKMPAILHOI ANRAPAMYPOR, TAE KAKAAS COCTABATOMAT
BOAN QUKCHDYETCA KAK NRETHAS TPYINA BUANMELX AMNI W HOTOC. DT BIAMMLIE
UMHII T HOA0CK TAKIKE HAIMBAIOTCS CNEKMPANL.

Chexrpazsnoli anmapaTypoit naaweaemca yemanosxa, a komopoi arexmpo-
maznumnoe uanyuenue uccaedyemozo seuecmea Gosbysdaemes, paznazaemes
a cnexmp u pezucmpupyemes.

2. Henoabayeasie 471 HCCICAOBANIS CIEKTPOB AINAPATH O OTEEHATS TPEGO-
BANUAM UETKOFO PA3ACCHILS CHEKTPA I He XONYCKATH MePEKPLBANIA criexTpoR. Jna
TAKIX ANNAPATOR UALE BCCTO HCMOB3YIOTCS AMMPAKIHONKHAS POIICTKA LTI NPHINA.
Ha puc. 6.2.1 noxazaua cxeMa Taxoro anuapaTa.

JleficTaite TPHAMEL OCHORANO HA ARICHIN GUCHEPCUU, TO CCTH GABMCUMOCTH KO-
KA30Te IPENOMICHIS N BEUIECTRA OT ATHHEL BOTHE CRTA L.

Puc. 6.

Xoa ayuelt » cnekrparbuox annapaze

Tleas S, na KOTOPYIO MAZACT HCCIEAYEMOE HATyHeHIe, HAXORHTCS B (poKATLHO
nockoers Aunasa JI,. BTa 4TS NPHGOPA HAILIBACTCS KOANUMAMOPOM. BrixoATIIIK
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Teupux Tepu (1857-1894) — we-
el gk, BrepLe dKcHepMEH-
1160 Aokazasumli cymecrnopauie
onexrpomaruuTuLx soaw. Hecaenys
onexrponarmTiste sons, epu yora-
HOBILI TONCCTIONNOCTS OCHOBMLX
CBOHCTS DACKTPONATHMTHLIX I CBTO-
B o, PaGorst Tepia nocaysauni
OKCIOPIMOHTA TN AOKAIATEILCTIOM
cnpaBoRTBOCTI Teop 5aCKTpOMAT-
HITHOTO 1O 1, B HACTHOCTIL, H1EKTPO-
MarmuTION TeopHI cuea. Vpasenns
Makcnenna » conpesentiofi dopue
Guaun ancauss Tepiex.

B 1886 r. Cepu nriepusie naGmonan
‘poroadpexr.

Moznowenue anexmpoxaznumnwx aoan.
Pacmoxaraior pymopst ApYT mpoTHD APYTa, A0-
GuBmics, xopoMIEi CALIITMOCTI 3BYKa B FPOMIO-
robopuTene, mowemaor MexAY pynopa pas-
amsmsie Auonexpuuccxne Tena. Mpn 9Ton
aanewalor yuenbmenie rpoMicocT.
Ompascenue anexmpoxazuumumz aoan.
B AnonexTpIK saNemiTs MeTATTIIECKOf 1A
B L r—
Bomust me aocTaraior npuewmuxa BeacxcTie
oTpaeIts, OTpa eI MPOUCXOAIT HOX YEION,
PABILIN YTTY MAACHAS, KAX 1 B CAVAC CHOTORX
i exammeeiix o, Uro6H YGCAHTLCS B oTON,
PYHOPH PACOAGTaIOT 0% ORHHAKOBHH YrAANI
X Bomumony MeranmeeoNy TmCTy (puc. 3.2.2).
8oy neuesaer, eonn yGpams e wwn novepEYTH

Puc. 3.2.2. Otpasieitiie 21eKTpONAIATILX B0

Tlpetonneinite H1CKTPOMATHNTHAIX BOMI, DACKTPOMATHHTHAC BONHEL NIMCHAIOT
CcBoe HampaRTeIE (MPEIOMARIOTCS) A TPANIIe ADICKTPIKA. BTO MOKIO OBHADYAHTE
¢ noMOmLIO GoLOf TPeyroTbHO NpHSND w3 napaguia. PYNOp pacioraraior nox
VEAOM APYE £ APYTY, Kak W HPH AeMOCTpammi oTpacemii. Metanmeciuii et
. Y6iupas npHaY I HOROPANIRAS Co, HABTIOARIOT HCUEIHORCHIE

aamensior mpuaoi
anyka.
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4. Koraa pewn uict o npo6aemax u mepenexmuce pasoumus wanomamepua-
206, obpawarm enumanue na mpu ocroswwx nanpasienus: 1) maroronremme
DICKTPORHLLY CXeM (B TOM YHCAC I OFLEMHLX) ¢ AKTHBHAIMNI DTEMCHTAMI, PAIMEDE
KOTODLLX CPABHITMEL © PAIMEPASH MOTEICY.! i ATOMOB; 2) HEMOCPeACTRCHNAS MAMITY-
SIS QTOMAMM  MOACKYTAMI 1 COOPIA 13 WIX HOBMX MATEPHATOB, KOHCTPYKIHi
 yerpofics; 3) paspaboTEA m MArOTOBCNNC NANOMANINE, T.c. MEXANHINOD
u poBoTon pasiepon ¢ Mozexyry. CpeAH HirX camoii 1ROl TPOSACMOf cuTaCTCR
cospamie «yMmx» KanopoGomos u nanoxawun (obmee nassamme - nanoGome) A
PaboTs ma NamoGAGpHIAX, BENYCKAIOLUIX ROCTPEOYOMHIC NANONATEPHATH H HANO-
npoAyKTHL. [l AOCTHKEN I ITHX Henei TENOBCHCCTRY HEOGXOIUNO Pewumb mpu
ocnoanwx aonpocas:

1) paspaGoTars i coaRaTS HANOPOBOTOR, KOTOPHIE CNOTYT PENONTHPOBATS MOTEILY.TH;

2) PaspaboTaTL I COTRATH MANOKOMTHIOTEPEL, KOTOPHIE YAYT YIPABATY MAHOPO-
Gorawu  Apyrmn nanowammmaN;

3) cosgaTs HOAHOE OMICANHE BCEX MOTEKY B TETE HeI0BCKa; TAKHM 00PATON HNET
KapTy BCCX “eOBENCCKIIX OPFANOR Ha ATOMIOM YPORKC AT TOFO, WTOB ACHTL
nm aavenns wx B cryuac Goneams m mamocas.

Hacronmumn neyrowmMum Tpymemmcann ceit oo paoTs GYAYT eynmsies
wanopoBor.

'HanopoSoron nazweaemes pofom, cosdanbil U3 HAKOITENENMOS HOREKYARPHOZO
pasmepa, xomopui o6zadaem pyniyuNu dauzams omdensnbie amoxs, ofpasamus-
‘aamb o€y, NepedaaaM’ UNDOPHAYIO U UCKOTN A KoNNLIOMEPHbE NPOZPANINH.

'Haniopo6oTsi, CIOCOBHHME I COAANIO CROMX. KO, T.¢. Kt CAMOROCTPOMIROACTRY,
wasumaioTes pemamkaTopam. Taiue POMTNKATODS CMOTYT PONIRORHTL MY,
«0CROGONE» OT STORO PACTENIA I KMBOTHELX. K HPUMEPY, TCOPCTINIECKI BOIMOKHO
POMIBOANTS KavECTREMNOE MOTOKO IPAMO M3 TPABH, COBPANTOF K3 ATOMOD, MIRYS
npomencyTomoe anero - opony. Taxm 05paso, B TPAAVMeH OMOXE MPERMETH
nOTpefiemIA M MUIEBNE NPOAYITE GYAYT NPOMIBCACHH «YNHMNI® PENIIKATOPA-
i cax ma poguoii Bewe, Tax m N farexix miamerax. MMEmEO TAXie «yMHes
HANOMAUIIIIAL T HAHOPOGOTH CHOCOBHE! BOMIOTIITS CAKPATLEYIO MEUTY TeAOBENECtO-
ro poxa ommBaTs m wmue MIARETH, O KOTOPOFi cme Byxap-aumpay TP Bexa Tomy
wasax rosopix: ¢He HCCAKHET MEUT CIORCUECKOTO PORA AKE TOTAR, KOTAR off,
oceanan aymmsii cper, Gyaer myremectnonats cpean aneags. JleicTonTenbno, ne Tax
V7 AGCK TOT Zemb, KOIA «yMIbEs POGOTH NAIYT ABTOMATHTCCKOE CTPONTCTLCTHO
mobux ofvexTon Kax ma Bewne, Tax § B KOCMoCE (KCHCPTH NPOTHOIHPYIOT, uTO
PoBoTL CMOrYT HPHCTYmMTS K Taxoit pabote yiite b 2025 T.).

5. B Coagammt Kax HAOPOGOTOB, TAK I HAHOPAINEPHEIX APYIIEX OGDEKTOD GOTb-

IIyI0 HAREAAY CAIMBAIOT © PAIBHTICN 1 AATLHEHIEH NOACPHNIALICH CKAUPYIO-

€20 myNHERBHOZO U AMOMNO-CUROGOZ0 NUKPOCKONOG, KOTOPLE TOIBONIOT HIPO-

mynars, yawgers u nepesemats aom. CoIRATE TN ITHX MIKPOCKOIOB ABATIOTES

Tepa Butunr 1 Teupux Popep (puc. 8.2.5, a). B 1986 rony puaici buin yAocToens:

‘Hofenencxoit mpenmn aa HIOGPETCHTIE CKANMPYIOUIETD TYRHEALHORD MHKPOCKONA.
CKANNPYIOYIO TYREETLIYIO 1t ATOMIO-CILIORYIO MIKPOCIKOTHIO HACTO 0GTeXI-

HAIOT, HCHOTL3YS TAKOE MOMATIE, Kakl 0H0064S NUKPOCKONU.

Cramupyiomumii Tymmeasmurit mspocxon (CTM) ~ amo muxpocron s ucene-

@00anus nanooGvexmos, npunyun paGomu. Komopozo ocKOSaN KA pezucmpayLY






OEBPS/image/488.jpg
43 i napazte L MywoK coera nagaet na npussy P. B oxansioi naocrocts
Ao JT, pacmoTAraGTes DKPAN WA GOTOMIACTIIL, 1A KOTOPYIO (BOKYCHpYOTCS Ha-
nysene.’ B pesybTate 5 pasmsix MecTax oKpana BOSMMKACT HBETHOE HaOpANCHIE
pasiux nnn 5o, Y Bcex TPOSPATHLIX THCPALIX BOLICCT (CTEII0, KBap), 13 KOTOPLX
M3TOTAB IMBAIOTCS TPHINB, TOKAIATETS IPEOMACHILS 7 B ANATATONE DHAINOFO CBOTA
VEMDACT ¢ yDeTIICmIEN ATHIS DOTIS A TaKAR MONOTONHO yOMbAOMAs samcie0cTS (1)
waswmacTes nopManboil ducnepeued. Ha ocHORS SBACHNS AUCTEPCHI HPHANA Hail-
Gonee CHTLIO OTIIONSCT OT MEPOMATATLHOTO HANPABICWNS CHINC i (HOZCTODMC
T —

3. CriekTpaTbMAil COCTAR MOTYIEHIIA ATOMOR PASTINALX BCMIGCTE BCHMA PAINO-
0Gpases. Tex e MeHee Bee CHIEXTPH MOAKNO PASIEINTS 1 TPH CHILIO OTAHIAIOMIXCSH
APy o7 apyra Tuma.

Henpepusuue (cnzomusie) crexTpu. B HCRpEpMBNON CICKTpe HATYICNIS
(puc. 6.2.2) npencrannemst ponust nex Anmit. B CHCKTPe HT PAPHBOD, 1 Ha IKpane
CHEKTPOrpapA MORIO BIACTS CILOWIYI0 PAHOUBCTIYI0 HOTOCY ¢ IIABHLIM IEPEXOROM
or ommoro wmera x Apyroxy. Henpepummiie (imi CRLIOHINLIE) CHCKTPE Aai0T Teta,
HAXORANCCS B TDCPAOM WII KON COCTOSIIN, o TAKKE CHDHO CKATHE T4
Henpepupiusti CHIeKTp AACT TAICKC BHCOKOTENTCpATYPHAT LA,

(255,127,0)

(255,0,0) | (255,255,0) (0.255.0)  (0.255.255)  (0,0,255) (255.0,255)

RGB

2 555 525 g 380

Puc. 6.2.2 Henpepunusai (cnzomsiof) cnexrp

Tluneiinatste cnexcrpa. Juuefinatiie cnexTpu maxyuenus (puc. 6.2.3) npeactan-
10T OGOl HAGOP WBETHbIX MM PAITENOI APKOCTI, PAVICTENHAX HIMPOKMAMI
nonocas. JluneiuaTAe CICKTPLL AAI0T BCE BOICCTRA B FA3006PAILOM ATOMADHONM (10
He B MonexyaupuoM) cocrommu. OGHTHO /18 HAGTIOZEHHs THHEHTATHX CHEKTPOB
HOTOTEAYIOT CBOUeHIIE NAPOR REINECTRA B IIANCHI (HATIPINED, B ACKTPHICCKOF AYTe)
W CBeYeHIe FA30BOTO PAIpSIAA B TPYOKE, HANIONNCHHOI HCCTEAYeMBIN FagoN.

TT——
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TlomepeocTs 51eKTPOMATHNTHALY BOTH. DICKTPOMATHITHAE BOTHN ABITOT-
©n nonepesmsun. Bro oomauact, wro vextops £ m B anextpowarmumioro mos
BOMHA MepeHAUKYIADHI K HATpABICHIIO ce pacmpocrpamemus. Konebamms ma-
HPAKEUHOCTH DTCKTPHNCCKORD NOTA BOTHM, BHXOARME NI PYTIOPA, TPOUCKORAT
B OmpeACaeHHO MAOCKOCTH, A KOTC6ANUA BEKTOPA MATHHTHON EHAYKIME —
» mwrocKocT, eit nepme Ky AP0, BOTME ¢ ONPEACTENNHN NANPARICHICN KoTe-
6anit naaumaoTes nonspuosannm . TIpHeMIEL PYROp ¢ ACTeXTOpON TpHIINMACT
TOMLIKO MOTAPHIORAMNYIO B ONPEACACHHOM HATIPARICHHH BOARY. DTO MOAKHO OBHADY-
T, TIORCPHYS HepeAOIIL 1AM HpHeMALLHt pyROp ita 90°. Buyic NpH TN HevEAALT.

DieKTPOMATHITIIE BOTH TAIKe 00AALAIOT CHORCTRANN  HITEPHEPCHILN It K-
paxman pon. Tlonspuonus, suTepbePEnIs 1 APPAKII DIEKTPONATHNTIE
B0z Goee HOAPOBIO GYAYT PACCMOTPEHEL TH HIYHEHI CBOTOROR BOTHH B CAEAYIO-
uieit raave. Hiice GYAVT NOKASAHS: THIE YCIOBI BOSHIKHOBEIS HsTepiepeni
AN DTEKTPOMATHHTILX BOTE.

Hurepdepemmun n Audpaxmus drexTpomarmuTILIx Bomw. Mayiemisie 13 AYX
111 Goriee ANTCHN HACKTPOMATRNTHbE BOTHEL B TPOCTPANCTAS HAKIAMBAIOTCR APYF
w2 xpyra. Aanenue yaeauNenun WAL yMeHbUCHUR aNnAUMY Dt PeayALMUPYIOU
G0N MpU cRONENUU Dayx GOAN ¢ ODUNAKOGWLNL NGCMOMANU HAIMGAEMER W~
epgepemureii noa.

Tlpn rocTxemnI 0RO 1 TOfi e TOUIGH IPOCTPANCTSA ABYX DAEKTPOMATHHTILX
B0, KOESTIOWAIXCS: B OANMAKODOF (Baze, B PeSYILTATE HHTEP(EpONIII ANTANTY A
PeaYALTHPYIOMErD KoTCBANIIS 6YACT MAKCUMATLHO TH BTOAMCHIN YCOBIS:

EEEY 3.4
: @34

agecs Al = I, - I~ passoets xoga soxw; k = 0, 1, 2, 3,
Ecau pasuocTs Xona somn pasa:

§ .~ pmma o

FECEEEN @.5)

70 maGmonaeTCs MuHIMYN HETephepeniH. AMIINTYAA PESYABTHPYIOIIETO KO-
eBanus B otofi Touke Gyser MummMaofi. Jli% HABMOACHMS HETEppepeHILI
SEKTPOMATHHTHALX BOH PYHOPH HePEARIONIEil 1 NPUHNMAIOMEH ANTENH HATpaBiH
NPOTHBOMOTOANO APYF APYTY W HAWNCM ABHTATE TOPHIONTATHO PACTIOTONCHILLIE
Mexcay miME Merarmweciuii MuCT cnepxy suns. TOPAA VCTHUIIO TO VeHAMBAID-
niies, 7o ocabenatomuit anyx. [IepeARNTas MeTATTIECK ] UCT BRCPX ILIN BHII,
HOMeIseM PASHOCTL XOAa MpMOii i OTpamemuoil BOTH. B ABHCHMOCTH OT TOTO,
KaKoe B3 yeAoBMil HITEPGEPEHIN NAKCHMYMA HIIH MIHIMYMA BHIOTHACTCH, SBYK
yemwnaeTes wi ocnaGesaer.

Omxnonenue aoxn om mpamonuneinozo pacnpocmpanenus uau ozubanue
Gonnanu npensamemauii naaviaaemes Audpanieii. uppaKIuLE BOTH TPOTBITETCS
0COBEHHO OTHETANBO B CIYHATX, KOFAA PASMEPS! NPEIATCTRIL CONIMEPMML ¢ ATHHOT
RO s Mennme nee: d < L.






OEBPS/image/84.jpg
TNABA 1. MEXAHNNECKVIE 1 3IEKTPOMATHUTHBIE KONESAHVA

LM NPOTPAMMbI B [/IABE:

ucenedosame apuouseckue koneGanus [X(t), v(t), alt)] skcnepumenmansHo,
aHanumusecku u zpagpusiecku;

onuceisam ycn0eus 803HUKHOBEHUA c80BODHbIX U BbiHyXDeHHbIX KoneGaHul;

POGOBUMS GHAN02UU MEX Dy MEXGHUNECKUMU U SMEKTPOMAZHUMHGIMU Kone6a-

Husmu.
MUHMMYM GUSHUECKAX TEPMAHOB B TAaBE HA TPEX A3bIKAX
Kasaxckmii pycckuit anrnuicknit
Tep6enicrep Kone6anns oscillation

MexaHuKanLiK TepGenicrep | mexanmueckue Kone6anwa | mechanical oscillation

rapmoHMKanLIK rapuonmueckue .
harmonic oscillation
Tep6enicrep Kone6anns
cepinneni masTHUK PYXUHHLIA MASTHAK spring pendulum

MaTeMaTAKaNbIK MASTHUK | MaTeMaTMuECKWl MasTHUK | mathematical pendulum

nextpmarHuTIiK neKTpoMarHMTHbE electromagnet
Tep6enicrep Kone6anns oscillation
epkin Tep6enicrep cBoBopHbie Kone6anma free oscillation
epikcia Tepenicrep | BuiHyXAeHHbie KoneGanns forced oscillation
TepGenmeni koTyp Kone6atensHbili KOHTYP oscillatory circuit

B smoll 2nase paccmampusasomes credyroujue Gususeckue mepmune, 06asament-
Hble Q719 YCBOCHUS CORIGEHO YHEBHbIM UENAM: <KONCGaHUR», «MeXaHUECKUE Koneba-
HUR», «20PMOHUNECKUE KONEBANUSY, <MPYXUNHbIT MASIHUK», «Mamemamuseckuli
MARIHUK, «37€KMPOMAZHUMHbIE KOACGaHUA, «C8060OHSIE KONEBaHUS», «biHyXDeH-
Hble KoneBaHus», «KoneGamensHoili KOHMYp».
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1. KomeSammsms naawaaiomes dausenus uai npoyeces, 061adaiowue ¢ moi ua
unoii cmenenu noamopaexocmuio 6o apemenu.

‘KoneSarembmsic qpiems Hacto BCTpeIAITCR B NPRPORE 1 TexmiKe. Hanpsep,
COREPIIAIOT KOTC6ANNS BOTEN ACPERLER, MAATHNKIL HACOB, CTPYIE FNTADH, FPYAS! K
pYACIe, KPHLIL HACCKOMELX B0 BPENS HOTOTA, IEMHAS KOPA HO BEMA JeMTCTPACE-
s, mepeNeHILE DeKTpIICCKIE TOK 1 T.A.

KoaeBarembikte am1cns paoHofl UaIECKoft HPUPOIH HORTIIAIOTES OBIIN
saxomoMepROCTN. PAamIHLLe KOACOATEBILE TPOICCCH OMICHBRIOTES OXHAKORL-
Mit XADAKTOPHCTHKAMNI I ORHHAKOBMAMM YpAPHCHISNI, OBIEOCTS KOTC6ATCTLHIX
SaKOHOMEPHOCTEli NOBOAACT PACCHATPUBATS KONCGATEALHAE MPOLECCH PAITHTHOI
npupoRs ¢ eamoit Towcn apems.

2. B (puaiice 0COBCHNO BHACAIOT KORCAMILE ABYX DHAOB ~ MEXAMIICCKHe 1 DEK-
TPOMATHNTHAIC I HX 21CKMPONEXANUNCCKE KOMGHNALILIL, TIOCKOTLICY ORI IPeaBLL-
a0 ARTYATLHA ATR HHIHCACATCILHOCTH ETORCKA.

Mexaiieiie KoneSaus, KaK i K07E6ATCTBNbC TPOLECE: AI06OH APYFoil duai-
ecKoit BPHPOAL, MOrYT BiTh caobodHbiu 1 wnyxden . Caobodubie Konebanus
comepIIAIOTES MOA AGHCTRMEN BHVTPENHIX CILT CHCTEMM MOCTE TOFO, KAK CHOTEMA
Guuna puvenena no cocrommus pavwobecis. KoneGamms rpysa ma npyme Wik Kone-
GANIA MATCMATIICCIORO MASITHINIA TBARIOTCS CROGOANLIAN KoNeGamINI (puc. 1.1.1).
Konebanist, NpOHCXOAIIE NOR ACHCTRIEM BHCHIILX, HEPHOTIIECK HINMCHIOIIIXCA
i1, HaMBAIDTCS GBRYADENHBLNL

Jlan KoneGanii XapuITepIO MPEBPAIIENILE OIOTO LA OHEPFII B APYTYI0 ~ ik
HeTIICCKOi B NOTCHINATBIYIO, MATHITION B SACKTPIECKYIO 1 1.4,

mg

a

mg
Pue. 1.1.1. Tipysammssit u Matemarteckull MasTuion
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Vpanmemue xpmKems TeTa, COBNCPUIAIOMETO KOTESAMNS, IARACTCS C MOMOMBIO
mexoTopoit nepHoamecKofi dymicnun ppenemn: x = [(t).

Tpagmsccroe uaotparente atoit dymsuma (puc. 1.1.2), Komxpermbie ypasuemns
KOTOPOfi MpEACTABMCHEI MIKE, KACT HARASANOE NPEACTABICHHE O POTCKANMI KoTe-
Gatemumoro mponecca o npewen.

3. Tipocrefimmm BIAOM K0ICOATEBHORD MPONECCa ABITOTES! TAPMOMITECKIE KO-
eSamms.

Tapmommecmm KoTEANNIMN NGIHGAOMER KoreGaNUR, MPU KOMOPHT Pu-
JUNECKAR GEAUNUNG, XGPAKMEPUIYIOWAR MO UL UNOE KoAEGANUE, UINENREMCA.
c meenuen opement no cunycoudaARONY UAU KOCUNYCOUDETBHONY IAKONY:

x = A'sin (o, + 0,) mm x ~ A cos (0, + 9,), @
TR X - moGAs (pEONTCCKas BemWNNHA, XApAKTEPHOYIOIAS KoTEGaTeABHui mpo-
Iece; HANpEMED, /TR MEPEMCHNOrO TOKA TAKEMH BETNTHEAMN CTYAT HATPAC-
MHe WAN CHAR TOKE; ATS MEXAHWTECKOTO KOMCGRNIN TAKIMI DETMTHNAMI MOTYT
s nubo cuemente Tena oT moxowemA pasmoBcers, AMGO ero cxopocmy WA
yeropenue (puc. 1.1.2), a Taixe ApyrHe QuamsccKie ewuHL; A - aNniU-
Mmyda xomeGTIOMmEIicn BOINTHIIG ©, — UUNAUYCCKAR (KPYZ06AT) HGCMIOMA KOTC-
Ganuit; @, - navaavnas pasa xonebamms b moment spewemn ¢ — 0; (ot + ¢,) -
pasa roieGanus b woment mpesemn {. Pasa KorCOammi OmpeReAfET mpu a-
Aanmoii aMmANTYXE coCTORMME KOMEBATETL O/ CHCTENB (HATENNE KOOPRMATH, CKo-
pocrn 1 yeropenns) b moboii Moven ppenem. Tax Kar cumyc (Kocumyc) uanenseTes
B npeaenax ot +1 A0 -1, To x MomeT MpuMMMATS oRavemus OT +A A0 ~A.

Tpaduiar sassicisoct x, o, 1 a, o bpewen

OmpesesenIite COCTOSIIS CHCTEME, COBEPIIAIOIIEI FAPMORIIECKIe KOTEGaHH, 110~
‘BTOpsTIOTCst tepea paBHLi IPOMEZKYTON BpeNCIlL, RaGHRACLIi nepuodon Koaebanus (T):

w2, 1.2)

Eaumineit nasepenis nepioza » cuctese CU ananeres cexynda (c).
Buas MepHOA, MOAHO ONPEAGIHTL WACMIOMY KoACGANLIL, T.c. UHCIO NOTHMX
xoxeGamuii aa eqmmumy spesems (r.c. 3a 1 c):

1

v (1.3)

T
B encrene CH epmumeii nwepenns dactors svaseres zepy (Iy).
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Cpammnas (1.2) n (1.3), HOMYSHM QICTIECKYI0 TACTOTY 0, HANEPAEMYIO B PaR/c:
o, - 2nv.
4. Haiizew, Kax 3aDHCAT 0T BPEMCHI CKOPOCTID I YCKOPENUE TeTa, COBEPMAIONETO
rapmommccre xoneSanns. poexyus cxopocmu ua och OX ompeReseres Kar mpo-
napozmas cvememus x ~ A cos (0, + 9,) M0 Bpexem £:

o,(t) = ¥() = ~Ao,sin(0,t + 9,) = Ao,cos [m‘,z o+ gj .9

Ipoexyus yexopenus ma ocy OX ecTs MPONIBOANAS CKOPOCTH TO BPEMEH:
a,(t) = V(1) = (1) = ~Awicos(0,t +9) = A0} cos(v,t + 9, + 1. (1.5)
Cpasimnas ssparemmst (1.1, (1.4) u (1.5), xenaen crexyomtmit mimox. Bo-meposx,
avmATY AN, CMemenTI, CKOPOCTI I YCKOpeNTI cooTRCTCTRENNO paniy A; Aw, 1 AvF,.

Bo-sTopuix, (asa cxopocri (1.4) ormmuaercs or daas evemenna (1.1) ua g

a asa yexopemns (1.5) ormasaercs or dasu csemenis (1.1) na 7.
Taxus 06pazo, KAk 9To HATMAANO BIANO 13 FPAGHIA, CKOPOCTS ABKEHNILS Ko-

neGmomerocs Texa mo (ase oGromser ero cemenue ua exrwuuny 1, a sexmummi
ChemeII 1 YCKOPeHIS KOTEOOTCR B IPOTHBOGAsE. 2

‘B-1peThirx, CKOPOCTS KOTEBANIE T6A MAKCHMATLNA i PARKA AMILTHTYAC CKOPOCTI
B MOMERT IPOXO:KIEHIS wepea NonoskenHe panuoneci (x — 0). Ilpi MAKCHMATLHONM
cnemenu (x = + A) cKopocTs pasma Hymo. VCKOpeHHe PABHO HYIIO NPH HPOXOH-
GHINI TelI0M MONOTKEIIS PABNORCCHA 1 AOCTHTACT HAUBOLIIEO JANCHIIS, PARKOTO
aMILTHTY e YeKOpeHIS Ipi HAHGOBIINX CHEIIeHHSX.

5. ITpiMepaNI IPOCTEIX KOTEOATELHLIX CHCTEM MOTYT CIYANTS: MasTHiis. Masm-
NiLKOM HAZIBRIOT TREPAOE TET0, COREPUIAIOIIEE KOACGARIA NOR ACHCTRHEM NPHOHCOH-
HOfi CHTL OTHOCHTENEHO TOUKH PABHORECHS, K CORNAXAIOMEH ¢ HEHTPOM MACCH Tela.

TIpinepasut cucTeN, CORCPUIAIOIIIT KOACGANILS, ABAIOTCS (HAICCK i, IPYIRIE-
i i MaTeMATHUCCKHI MARTHNKI, KOACOATELHL KONTYD.

Duameckuit MasTmmE - 3mo maepdoe meno, cosepwanoujee nod deicmauen
cunw masecmu xoneSanun aoxpyz nemodeucioi 20pusonmansnoii ocu nodaeca.

TIpyAIINLIM MASTHIKOM HAZWGaIOM 2PyY3 Maccotl m, npUKpenenaLil K npyACU-
e secmxocmbio k, amopoil xoney xomopoii saxpennen nenodeuseno (puc. 1.1.1, a).

‘DKCIEPHMENTATLRO YOTARORCHNAR MUK MCCKas (KPYFOBAR) YACTOTA KOCOANI
rpyaa pania:

0

0= o (1.6)

a nepioa xoaeBaniii coraacno (1.2) onpexexsiercss popayroi I'otizenca:

D6 & ~ KOO(DHIUNGHT HeCTROCTH NPYAUHEL m — Macea Tpyaa.
MaTeMATIMECKIM MASTINKOM HATHOGEMEA HAMEPUGRLNAR MOUKA, NODGCUEHNAS
a neaeconoil u Hepacm AU N0 HuMU. DTO WACATLHAS MOZCTL. B POATLHOCTI MOKHO
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AANIYIO MO SAMEHHTL TeTOM HEGOIINX PAIMEPOB, NOABCIICHHLM HA TOMKOF
‘HepactsmMofi Heveconoii it aamofi | (puc. 1.1.1, 0).

‘DKCTOPIUMENTATLHO VCTAORACHEAS KPYFORAA ACTOTA MATEMATIUECKORD MASTHIKS
‘pasna:

(1.8)

& nepro koneSammit cornacio (1.2) onpeaeasetes gopaynoil lanunen:

T=2 \ﬁ (1.9)
¢

Ha searesamiucern waammns RefieTayior ABe ot cnza Taeers mé u cwra
anmcomn wutn T (puc. 1.1.1, 0). Pesymvmupyioman ommx cux B mnanerca oit
Cinot, TR AEHCTBIEN KOTOpO MARTINK COBEPIIAET CROGORILIE TAPNORIECKILE KO-
R ot S ————

Honosmumerswii namepuan
E R Sy —

P ———
seno manepmscen emeemereno ook oneperoeen
e e
e e sanenne moerssnss pwaATAOH ror0
e s spastneres. soxpye enceh oon. 1 mpmm:
o copane e KoseEanes B 3 onnoh o e
Tocnsern. Tepsan mysmman sencncrpana S
Sevmeeranens s wapre 1851 rog » Tapuone. o 3.
roron Hanseons A Bepnap feon yve tommeen
emecent e waceoh 55 e« npRpenserI
e o e crnol wpemsaont 2ok 07
(pue. 113, Tpennenne naneanse nossonnze
Sine Chensis xpyronas orpascins Ansacrion 6 . mo Apam orpaRAC.
e s savunan aaeetaan AOPORS xbmi SODSAES Sro0u MekTRR
o choe s ek eapeseeas 2, Bpeeepeat' e o Hest
Sann sepenmoh, mocne ner epeny nepesen. Hispneh voncGu waneIRS 7
Tor s e soceras, 1o ek e " e Pl grePmAILR
i b s
Crpeme, o aor mpepa o0 33 wacs comepatass. s oboper 5 BosmpRATSCH
il

Puc. 113
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GeAUNUNB MYNHEABHO20 MOKA IMeKMPONOE MeHDY AMONAML 30K U MOKONPO-
a0dnusezo obpazya (puc. 8.2.2, 0).

a)

) Tepa Bumuur 1 Teupix Popep ¢ nepsoli oexsio CTM;
6) cxema yeTpOiicTE CKANPYIOINEro TYHNEILHOTO MuKpOCKo

Aromuo-cuzonoii supocion (ACM) ~ amo mukpockon 912 uceredosanusn nano-
06vexmos, npunyun paGoms: KomOoPozo0 OCKOGGN Ma pecuCmpayUL GenUNUN
aan-dep-caanbeoaoil cun 3aunodeiicmauil nexdy amoMa L 06paIYa u 20nda.

‘BOmIOBAR MUKPOCKONIS — IMO COSOKYRHOCTY MeMOJOS Onpedereu ¢ no-
MOUbIO PAIAUNNIY HANOPAIMEPUDLE MUKPOIONIOE ROKATLUDLE NEXANUNECKUE,
nexmpuneckuz, maznumusx u dpyzux ceolicma uceredyemoti noaeprnocmu.

‘PeayauTaTamis wsMepemi i SOH0BO HANOTEX HOTOT I AIISOTCS, KAX IPABIIO,
TpeX3Mepikie HIOBPAIKCHII TOBEPXHOCT HCCTCAYEMEIX OGLOKTOR ¢ IPOCTPANCTRE-
s paspemeen @ dou nasoxerpon. IIpi 9T0M 07 (11a) HORBORNTCS Kk 06PAILY
Ha pACCTORHUE TOPAAK HECKOTLKILX HANOMETPOR (puc. 8.2.2, 0). B aasucmyocTi o7
PErUCTPHPYEMOro CHFHATA PASTIUAIOT CKANUPYIOUYIO MYNKEALRYI0 NUKPOCKONLIO
(CHPHAZOM CAYIKIT PETHCTPHPYEMAS! BETHINA TYNHEBHONO TOK JIEKTPONOB MEHAY
aTOMAMH 30143 1 TOKONPOBOAAIEHl HOBEPXHOCTSIO OOPASIA) I AMOMNO-CULOGYI0
MUKPOCKOMUIO (CHIHATOM CAYIRIUT PETHCTPUPYCMAS BOTMTHN BAM-EP-BAATECOROR
cuu BsammMonelicTamii MexAY aromanu oSpasua u somza). Korga sonx nomxomt
X o6paGIy NA paccTOMNIe, OCTATONHO MATOE AR BOIMUKHORCHIS TYHHEILHOTO
TOKA WM /TS PETHCTPAIINH BAK-AEP-BAATLCOBO CILT, HAUMHACTCS PErHCTPAIIS
enonesoros curnaza. CHrmamM, NOTyueNMe B KO Todke 06pasma, cia-
AuBaOTCH B HebOe HIOOpaenie NoBepxHoCTH. CKAMMpYOULi TyHHeALIM
MIHKPOCKON HONOTAYETCS AT HCCTEAORANILA HIEKTPOTPOROARIICH NOBEPXHOCTIL,
& ATOMHO-CILIOBOfi MIKPOCKON NPUMEHIM KAX 414 NPOROAALLX, TAX i HETPORO-
A o6beKTos.

KCAKHE MEFOXL I CTIOCODI HCTIONLOYIOTCS /Ut TORYHONILS HANONATOPHATOR?
Kax nanenores (uairieckie coiicTsa (yLICPOROD B ABUCINOCTH O CI0COGOB X
noyenus?
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Tonocarsie crextpus. on0cATC CHOKTPE COCTORT HI OTACTLHEX HOA0C, Pad
Aezeumux TemMn mpoMescyTkamu (puc. 6.2.4). TlozocaTsie CHCKTPE ARIOT Tadu,
MOTEIYB KOTOPLIX €1a60 CBA3AIE APYF ¢ APYTOM.

Puc. 6.2.4. onocarai cexrp
Cnexcrput noromemest. B mponyciats Gestii coer uepes Xom0msiii Hensyaro.
il £A3, TO B HEMPEPHIBHON CIIEKTPE HONBSTCS TEMHLLE I, KOTOPHE COOTBETCTBYIOT
norsomero (puc. 6.2.5). Tas NORIOMAST aKTHBHO CBeT B Toii 061ACTH, B KOTOPOIL 01
HANMIAET HTYHATE B CHILHO HAFPETOM cOCTORMI. CAEOBATELHO, CICKTPH HOTIO
IEHIS TAICKE NOSBOTTIOT ONPEACTNTS XHNINECKHiE COCTAB HEHSBECTHOTO Fasa.

Cuescrpu menyexamus: 1 - uarpus; 2 ~ 80A0poaa; 3 — reaus.
Cexcrpu noraomens: 4 — uaTpus; 5 — BoROPoRa; 6 — rexus

Puc. 6.2.5. Croxtpus uenyckauis u norsouewns

B 0CHOBe CHEKTPALHOTO AHAINIA JEAIT H3YeHHe THIEHHATEX CHEKTPOB, HOTOMY.
w10 ux cTpyKTYpa NpAMO cBMsaNA cO cTpoenmex atona. T03TOMY O BIAY PAcIOIO
sKenIs AHHEATILX CHEKTPO ONPEAEINIOT COCTAB BEUECTSa, TAK KAK ATOMM J060T0
XHMIHECKOTO 91€MENTA AQIOT CIEKTD, 1e HOXOHil Ha CTIEKTB BCEX APYTIX STCMEHTOB.

4. C nOMOIEIO CHEKTPATLHOTO ANATHIA MOAKHO OUPCACTHTE HNCMEHTHEL cOCTAR
cr0cHOr Bemmectsa. BAArOAGPA YHHECPCATLHOCTH CHEKTPATLIbi AHATIS ABIAETCS
OCHOBILIN MTOROM KONTPOZT COCTABA BENIECTRA B MOTALTYPIIN, NMAIIMNOCTpOCIILI,
aroumoii minyeTpi.

B acTpoduanice H0A CHEKTPATLNLM AHATHION NOMIMAIOT He TOTLKO OIPEACTCHHE
XIUMITECKOTO COCTARA 3BE3X, TAIORALX OGIAKOR I T.A., HO f HAXOHIGIHIE O CHOKTPAN
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1. Kaxiuson cuolicrsans OG1QRAIOT 2IOKTPONAFHITILC BOTIL?

2. Kak 18 OMAT MOWHO HAGTIOAATS TAKHo CBOHCTEA DICKTPOMATHITHAX BOH, KAK OT-

paskense, noromere 1 nperCwACHIC?

‘Rakuses enge enolieras 06AQ4AI0T 2K TpONATIHTIAE Boua? Kaiue Anowis na-

auBalotes nonspuIAeHl, HATEpepenteil 1 AMPpAKLeli Bom?

4. KakoBil yeromua moswimobentta unrepiepeIitt i AnppAKIII eKTpoMariu1-
nuix onn?

@ 5. Bakpuraii KoneGatexsuLli KONTYP npespamen B oTkpuTHli. [louey mpH 70M cBo-
G0iie IEKTPONATINTILE KONCBAIILA B KOTYDe GHeTpee 3aTyXaI0T?

NPHMEP PEIIEHHS 3ATAUH

Bazawa. Karymica NpHEMHORO KOWTYPA PATHONPHEMIMKA HNECT HIAYKTHBHOCTS
1 kT, Kaxoba ewiocTs KONACHCATOPA, COTH ON HACTPOCH HA SQCTOTY CTHATA
» npuesmmie, paboTaromyio ma Arwre Boxs: 1000 7

CH  [Pemenue:
10°Tu | Hactora cnrnasa n mpuesme:

)

Onia omKia GLITH PABHA COBCTRENHON HACTOTE Y, KOTEGATETLHOTO KORTYPA IPHEMHILIA:

20JIC @

c-| LJ S @

Buuucacnus:

10003

I s 0.
6,28-3-10° w/c) 107 Tu

Omaem: € ~ 0,28 - 10° @.

[(©)] aaan aw camocTosTEnsHoro PeweHNs

Vposens A

8.2.1. Ilnomsocrs seprin oxexTpoMarmTHOf nonst pasna 4 - 10 M/, Haiizure
naoTHOCTS HOTOKA Honyuenis. (Omsem: 12 MBr/x’.)

8.2.2. Ha pacerosmmir 300 3 o7 TeneBuanoNofl 6ammi ATMATA IIOTHOCTS TOTOKA
9aeRTpOMATIHTHORO HATYWeRUs (MHTeNCHBHOCTS) MakcuManbHA: 40 MBT/xt.
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3. B Kakinx 061aCTIX AUIMH HAXOLAT PHMCHENHE VHUKATLHMC CBONCTOA HANONAT-
puazon?
4. Kaxom nepereximisie nanpanzemita pagsitia nanotexuororun? Kaxie ofsexrst
~HAILBAIOTEA HANOPOGOTON I POTTHKATOPON?
. Kaosa pom. a0mionofi MIKpOCKOIII B pemmerii cHoBHOfi IPOGIENI HAHOTEXIO-
oriu? Ha kaxiix QUINICCKIIX ABICHILAX OCHORBAIOTCA NPHIIILL PABOTLE CialiL-
DYIOIEI0 TYMHEALHOR 1 ATOMHO-CILIONORO MIKDOCKONOB?

Paora » rpymmax
Vuampocs sensires na gwe rpynni. epsas TPy NPCICTABIAET IOTOKKTEALIE
"BPHMCPL, CBANNLC ¢ PAJBITHOM HAHOTCXHOXOT, BTODAR — ACMONCTPHPYCT 07-
PHATExLLE CTOpOLL, BALITY CHOIX BATIAA0R PEKONCHAYETCA TPOBECTH B BHAC
awenyra.

‘Hantumire Kpaticull peGepaT 1A OLiY 13 CLOAYIOLILX IPOCKTILX TOM:
1) «Tlopaainume Mens caoficTsa HANONATEPHATOR;
2) <HasGo:ee HHTEpECHLC ACTIEKTIA HAROTOXHOIONI I HANOMATEDHAIOR .

KPATKHE BBIBOJIBI TABBI 8

Hanonacmuya ~ cxoxas ¢ MOACKYION HACTHNG, PAINEDH KOTOPOH HaNEpS-
tores nanomerpa.

Hanomexuonosus — TeXHHia MAHMYIAI K YPOBHe OTIGTHILX ATONOR
1 wonexy.

Hanomamepuanw ~ pasmriuie PeAMETS, COCTOSINNC N HANOMACTHI
& nanooneNewToD (KpHCTATTITOS, 6pen).

Tpagen ~ omocsoit aromos yracpoga.

Hanompy6iu - MpoTKEHNME ILTHRAPIIECKIC CTPYKTYPS, COCTORIIE 13
OO WA HECKOMLIIX CHEPRYTLIX B TPYGKY TpaGeROR.

Dyanepen -~ crabmanuan Motexyma cepuieckoi Gopys, cocTosma Ha
60 aroon yracpoza.

Mukpoaumozpagua ~ HanGonce PACTPOCTPAHCHHE B HTCKTPORIKE METOA
HanopoGom ~ 570 poGoT, ot aMEi 3 HANONATEDHATOR, PAIMEPON, CONOCTA-
BUMAIN € MOTEKYIIO; O O6TAZACT (bYHKIHANI ABIKCHNS, 0OPAGOTN, HEpe-
A@uH MEpOpMANIN N HONOAHENIS TPOTpAL.

Bondosan uKpocKOMUA ~ HTO COBOKYINOCTS METOTOR ONPEACTEHIIE ¢ HOMOIbIO
'PASINTHALY. HAHOPRIMCPHLY MIKPOSONAOR MEXAHITCCHIIX, OACKTPHNCCKILX,
MATHHTHAX I ADYTIX CROFICTE N MOKATLHOM VIACTKE HCCACAVEMON HOBCPX.-
Cranupyiouuil mynnensuwl AUKPOCKOR ~ MIKDOCKOT AT HCCACAOBANI
HAHOOGHEITOD, NpHITIT PABOTS KOTOPOTO OCHOBA KA PEFKCTPAL BC L
97ICKTPOROO TOKA MEHKAY ATOMAMI 0MAA H TOKONPOROAIIETO 06PAIIA.
AmoMO-CuR0GOIE NUKPOCKOR ~ MIKPOCKON AR NCCACROBANIS HANOOGHCK-
0B, NPT PAGOTA KOTOPOTO OCHOBAH A PETMCTPAIII e ITHIA BAIL-KCp-
BAATLCOROI CHLTL BIANNORGHCTRIL NEAY ATOMANNH 0BPAINA 1 0MAA.
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MEOTIX APYTIEX HSHYECIILX XaPAKTEPHCTHK JTIX 0bEKTOB: TeMICPATYPH, AQBICIHILS,
CKOPOCTII ABIKEHIS, MATHITHOI HUAVKIIL.

ChiexTpaLHE ANATHG WINPOKO IPHMENSIOT TAIGKE B KPHMHNATHCTHKE AT He.
cateponas yruk, Haiifemubix na Mecte npectymienis. Kpoxe Toro, crexrpansuii
AHATIEZ B KPHMIHATHCTIKE XOPOLIO HOMOFACT OIPEACATS OPYAHe YOHTicTRA 1 RO
PACKPABATE HEKOTOPIE YACTHOCTH HPECTYILICHU.

Eime miupe ciexTpah i ARATID HCTOALAYIOT B MeANLITe. BeCk Gro IPHMEHEHIE
Becsa senio. EXo MOIKHO HCHOALI0BATS /UL AHATHOCTHPOBANS, & TAKJKE /1S TOTO,
70G%I ONPEAGATE MHOPOXMHE BOICCTRA B OPFANMANE HCTOREKA.

Qe ]

L. B ent 3aI0OUACTCR QUIHSCCKHIE CHMCA CHOKTPATLHORO ANATIAA?
1o raxoe cnexrp?
. Kakas yeranoska HaIsmaeres enekTpaxsuoli annaparypoli? Ha sex ocuosano eit-
B g R ——
4. Kax pasmraaiorcs exay cobofi Hempepusibe (CILIOMHLE), MmHeiidaTe, N010CA-
e CrexTpu? CIOKTPL KAKIX THIOD NOTYHATCS O CACYIOUUX HCTONHHKOB: 111a-

MOUIL CBOI, TLIAMONI KOCTPO, CHMATIE DICKTPOILINTIN, IAQMONI JICKTPIHICCKON
AV, HeOHOBOIi ML, MM AHeBHOTO cBeTa?

5. B e aak1I0NeTCS 0CHOBNAN (YNKIS CICKTPATbHOTO Auatisa? Ha KaKoN Ante-
i ona acuosana?

6. B xasix 0GAACTE IPHMEIHACTCA CHOKTPATLHLL ANATIS?

TloaroronkTe HUGOPMALIO Ho NPUNNCHHIO CICKTPATLION AHATI3L B METAALYPIII,
MAUIIHOCTpOEHI, aTOMION WUAYCTPII, KpUMHNAINCTIIK, acTOdIIMKE 1 ofcyxuTe
& rpynnax.

1. Ika 10fi 51KTPOMATHNTHLLX ROTH HAZHGAEMEA NOCAIOGAMERBHOCTIY GCEG03-
MoNHMX SHaenwd OAuN 6OAN (WAL WACMOM) REKMPOMAZNUMNNE UIAYLONUL,
pacnonosennwx no Mepe ux sospacmanus (uau yoweanus) (puc. 6.3.1).

DICKTPOMATRNTHOR HTYUCHNE COIAACTCS NPH YCKOPERHOM ABIKEHIIN HICKTPOROR,
KoTopie Bx0AAT B cocran atomon. IIpi HTOM DACKTPONE NEPEXOXAT ¢ BOTce HIUIKOTD
omepreTieckoro yposns ua Goiee acownii. KOrAa H7IeKTPORLL TeAIOT SHEPIIIO, OT
OHEPrIIs BMBOZNTCA 13 ATOMA B BHAC HATYUCHHS.
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HaiijuTe [I0THOCTS NOTOKA HSTYYEHNS HA PACCTORNHI YBEPENHOTO IpHENA
120 1. (Omeem: 0,25 uxBr/u’)
Yposens B

. Kak naMeRUTCR MepHoA CROBOANLIX DACKTPOMATHITHALX KoTeSatii B KoxeSa-
TELHOM KOTYDE, CCIH HHAYKTHBNOCTS KATYIIKN If eMKOCT: KOHACHCATOPA
ysenusurs 8 aa pasa? (Omeem: ysemntes B 2 pasa.)

. DIeKTPOMATHITHEC BOTHE PACTPOCTPANSIOTCA B HeKOTOPOl OFHOPOAHON cpee
0 cxopoeTsio 2+ 10° at/c. Kakyio ATHIY BOTHA UMEIOT DCKTPOMATHITIAE K0Te-
6ass 8 oTofi cpede, ecmt X HaCTOTA B Baiyye cocrannser 1 MI? (Omaem: 200 x.)

[©] 22naume (reoperieckos nocnenonane)

BuyKOBLA HOAHA 1 BOJAYXE K MICKTPOMATHNTHA BOTHA B BOIAYXC HNCIOT ONMHAKOBYIO
sty 10 ext. OIuHTe XapAKTep OBCMX BOIH (CAMIIMMNAS; HOCTIINAS CHOT, PATHO-
Boa 1 7.4.). Tlouesy Xbe RO OANNaKoROIL ALK HMEI01 CToM. Pagisie cnolicrsa?

1. Onsass Tepua, ommcantte xoTopsx nosmezocs 5 1888 r., sammepeconait duaiion
Bcero Mipa, YueHHe CTAT HCKATS HYTH YCOREPIICHCTRORAMIL HATVIATE 1 HPUENHIIEA
otexTpomarmuTiL nomi. B PoCCHIE OXUIIN 13 NEPRALX SANSLICS HaYHCHICM J1CKTPOMNAT-
s RO MperoAaRaTes opmepeinx Kypeon » Kpoumaxre Axexcanzp Cremaom
Tlonos. Hatan ¢ socnpoasenents omsiron Tepia, of 3aTes HCTIOTS0BRT Gonee HAACKNELIT
W yBCTBNTe LA CHOCOS PETHCTPAINN HICKTPOMATHHTILLX. DO

B KateTne eTan, HENOCPOACTECNNO ¢ YBCTBYIOMEi» MMCKTPOMAFHITHME BOTIS,
A. C. Tionion npmyeninx rax naaumacwsii Kozepep. DToT TPHGOp TpEACTABARET CoBoit
Crexummyio TpyGiy ¢ AByMs onexTpORaNE. B TPYGKE HOMEmEHM MemKIe METALTH-
weckie omumcn. JleficTaie NPHGOPA OCHOBANO Ha BTSN OMEKTPHICCKIIX PAIPAEOD
s MeTammmeciite mopomniit. B OGAINLIX YCIORMAX KOFepep 06AAAACT GOTLIIIN cO-
pOTUR7GIIIEN, TaK KAK OMLTKI HMEIOT MIOXOf KONTAKT APYT ¢ APyTon. Ipmexuas
7TCKTPOMATINTIAR BOAHA COMACT B KOTEPEPE MePEMCHHLL TOK BHICOKOI HACTOTH.
MeikAY OmITIANI MPOCKAKHBAIOT MeTLTANIIIC HEKOPIIL, KOTOPHC CHOKIOT ONILIKI.
B peaynurate conporimace Korepepa peaico nazaer (s onax A. C. Momosa co 100 000
20 1000-500 Ost, .. 5 100-200 pas). Citosa BepiryTs HPHGOpY GoTsioe compOTHRACHIE
MO0, ect BETPAXITYTS or0. 706K OGCCTTITE ARTONATITNOCTS HPHEMA, HEOBXORIL-
My10 213 ocymecTaRexs Gecnposoaotofi casai, A. C. TIONOR HCRIOTEA0RAT JRORKOROE
yerpofieTno A1s peTpsXiBAMIS Korepepa noc1e npiea crnana. Llems dreKTpICCKOro
BOMKA 3AMBIKARACH © HOMOILIO SYDCTDATELHOTO PEIE B HOMCHT IPHXOR JTCKTPOMAT-
snTHOf BOHLL. C OKONNANHEM NPHEMA ROTIL PAOTA IBONKCA CPATY TPOKPAIIATACE, TaK
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Hoysenins KraccHiuINPYIOT IO UCMOWHUKY MATYSEHAS W IHepUU HAMYEMHS.
Jeitcrome mamysemnii pasnmmo B aapmemmocTs o mx Amumst mommu. Uew Membme
ATHmA BommM, Te GOTMIIC MACTOTA W OHEPII; Tew GoIbme MPONMKAIOWAS CTIO-
cobmocTs, manyuemms. BuAMMME HAME CBCT TAIKe SBACTCH DNCKTPOMATHTHEN
ManyuemEeM, KOTOPHi B WIKATe DTEKTPOMATHNTHAIX BONN MCXNT B WETEpDATC
4107 - 8107 w (puc. 6.3.0).

Vruspaguoserosoe |

B WY T

prp—

Puc.

TR ———

Bra mKATA PACHOTONENA CICRA HATPARO O MEp YMHBLUICHIS ATHEE BOTHI
M YBONHWOHIT MACTOTH DICKTPOMATHNTHAX Bom:. CKOPOCTS BCCX BUAOR BOAN
» baxyywe sasercs omumaxosoit n papma 3 * 10° w/c.

2. BeKTPOMATHATHME WATYICHNA O ATHIE (MACTOTE) BOTHM I TO SHEPRHI
(E = hv) xancenpuuupyioes ma neckonbio pigos. Canas Gorbmas Anuma poAMs:
¥ paNOBONH. ¥ HIIX COMAR MATEHBKAS NPONHNIKAIOWIAS CHOCOGHOCTS.

Paguosonus: aeases ua rpynmst, mpuseeusie b mabuye 6.9.1.

Tabnuya 6.3.1
Kaaccupurayus paduosoan

Auanazon pamnoson Jlanua somms | Yacrora
Crepxgmmmmute 100 - 10 s 330
Tmmme 10 - 1xw 30 - 300 xTn
Cpeume 1000 - 100w [0,3 -3 MTn
Koporkie 100 - 10 330 MI'
Vastparoporsie [werponsie 0-1w 30 - 800 MI'n
Rewumerpossie 10- 1w 0,3-3ITn
canTieTponsie 10-1cxn 3-30 T
snmmerponse |10 ~ 1 new 30 - 300 Ty
eybumanmerponste |1~ 0,05 ux 0,3-31Trx
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KK MOOTOYeN: SBOHKA YAGPSL He TOABKO 0 SBOHKOBOI HAIIEHKe, 1O i 1O KOTepepy.
C nocaeAmIM BeTPAXHBARHEN KOTpEpA ANNAPAT G TOTOS K MPHEMY HOBO BOTHLL
Cxema npuesmuxa A. C. Ionosa npunesena ma puc. 3.3.0, BIATOM 13 ero craTsir
B «Jypuaze PyceKoro (usHKo-XHMHuECKOrO ofmecTsas .

robs: mosicuTs uyscrsuTensuocTs amnapata, A. C. TIonos opus us BMBOOB
KOrepepa 23e3I, & APYTOfi NPHCORAIIL K BLICOKO NOXHATOMY KYCKY HPOROIOKI,
CO3AAB NepoyI0 npueANNYI0 anmenny AT GecnPOBOIOHOf cBASH. Basenienie Hpenpa-
INGET TPOROARILYIO HORCPXHOCTS JEMITH B HACTE OTKPLITOFO KOIEBATEILHOTO KORTYPA,
T yRexwuuBACT TAALHOCTS MpIEMa.

xorepep

) p—

Korepep

s S|
Puc. 3.3.1. Cxea npuessca Tonosa

Xoms coBpeNenmLe PATHONpHCNIRKI OYeHE Mat0
nanowmuaior npuesmnk A. C. Tomosa, ocuommie
EpHEIMIL uX ReficTauA Te e, TO B ero mpiGo-
pe. Compexemimait npiexmux Taxie uMeer anremy,
B KOTOpOi IPHXOATIIAN BOTIA BHILBACT ovEHS C1AT
snexrpowarmume KoneGamua. Kax n » npuesue
A. C. Tlomona, oueprin orux KoeGamuit e Henoasay-
eren menocpeeTsento ann npuesa. CaGhie curnaTi

‘Asexcanzp
Crenanomet Tonon UM YHPARASIOT HCTOUHNKAMI DHEPH, MHTAIOII-
(1859-1006) - pyceuit s nocaeayouue memi. Cefitac Taxoe ynpasienie

pUaINK, MIOGPETATENE PATNO. OCYIIECTRAMCTES ¢ HOMONIEIO MORYNPOROANHKORHX
Voeazenunil B noMORROCTE g0,

cosanbeamposononcnowomtse ™" 7' UL 1605 1. ma saconammn Pycoworo dmomro-
s o e, XANIOOR07 0Ot » TerepSype A.C. Tono -
s s e apsmeaass iR msbet paSyge cimemincrly
UYBCTBUTCXHLLIL OICMENT — g, ;O CyTH AeAa, MEPBLIM B MIPE PAXHOTPHENIHKOM.
worepep. Bo Bpenst OmMToR 10 A (. Tlonos mPOAOIIAT HACTOIMNEO COBEPIIEHCTEO-
Linsisimprr i men o i s MEMHYIO M Iepefalo! annapas On crasun
Gopon A. Monona 6ui0 nnepusse "2 IPHEMEYIO i IEPEATIOMYIO ANAPATYPY .

S N N | smiok Senrfane-asosch acsd s Hbwrpuues Sonton

B0 o7 KopaGeit. A5 HepeAaNi CHFHATOB HA GOTBUIIE PACCTOSIIL.
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LLE/NA POTPAMMBI B F/IABE:

06AcHAMb, 4mo 36€3061 KAACCUBUUUPYIOMES NO SPKOCMU C8eMa U XapaKMepu3y-
HOmCA NOHAMUSMU: GUOUMAR 36e30HAA GeAUUUNA U GBCOMIOMHGA 36e30HAR Gent-
wuna;

ucnons30same duazpammy Fepyuinpynea ~ Paccena dnn oBAcHenus s6omouuu
A 36e30;

onuceisame ceoiicmea caepxHOBbix 3630, HellmpOHHbiX 36€33 U YepHbIX sip;

73] onuceiaame ucnons3oaaue Hoasx wemodoa ns onpedenenus paccmonnul;

[I5] obeyxaame cnoper sokpyz yckopenun Bcenennoii u mewoi nepauu;

o6cywdame aunomessi o pacuiupenuu Bcenenwoll, ocHosbIBasco Ha daHHbIX
acmponomuseckux HaGnodenul;

ywemt ouenuaams aospacm Beenenoti, ucnonbsyn saxon Xaba;

[ SCncusme meopuio anuuiaso Bypuss, ucnamay dasisie o MuKposaoeou
orosom usnyuenuu.

MUHUMYM UaNUECKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kasaxckuii pyccxuit aurAnicknit
Xynaes ssespa star
acrporommns acrporommieckan eal o
e dlls & astronomical unit
6ipnik eaunnua
Xeins rouuHBIii
AGIK Al annual parallax
napannakc napannake
napcex. napcex parsec
Xaphik Xbinbi caerosoi rop light year

Meraranakruca Meraranaktuka Metagalaxy
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Bommt ¢ amamoii Memsme swew 1 3 (sactora memsme uen 300 MT'n) nasssatores
Murpoaoaxu W Gonnax caepabicoxux uacmom (CBY-sonuanu).

Tis-30 Gob1miex SHawertit ATHI BOTH PAHOANANATONa TIO CPABHEHIO C PASNEPANTT
ATOMOR PACPOCTPANEHIC PAAHOROTI OO PACCHATPHBATS 663 YHETR ATOMHCTINIECKO-
ro crpociins cpesss. KBanTonsie caoficTan pagHoR0TH NPOSTIOTCS ML A1 CAMBIX
KOPOTICIX BOTH, MPHMLIKAIOIIX K HAGPAKPACHOMY YIACTEY CHEKTPA.

3. Hugpaxpacnoe, caemoaoe, ynsmpaguonemosoe H3TYICHNS COCTARIOT O~
TiecyIo 0610CTS CHEKTPA ACKTPOMATHNTILX BoxH. BAMIOCTS YHACTIOD CHCKTPA
HepeICRCH L BOTH OBYCIOBILIO CXOCTEO METOXOD N HPHGOPOB, MPHNCHTIOLIXCS
I T
TpHMEHSIN MO, ANPAKNNOMNNC PEWETIH, NPHOMSL, ANA(PATNEL, OUTINECKI
AKTHDHMIE DEIECTEA, BXOATIIME b COCTAD PASTHINLLX ONTICCKIX TPHGOPOD (AHTCp-
{hepoNeTpoB, NOARPIAITOPOS, MOAYAATOPOR B TP.).

B 1800 roay anramiicxnit yuenssit V. Tepmens caenian nabmozeme, 470 b uesnan-
“oii macTi commeuroro cnexTpa moBmacTes Temmepatypa TepoveTpa. Jlarce
conercxms puamcon A. A. Traronenoit- ApKazbenoii 65110 A0KA3MNO CymeCTRORARNE
ungparpacnbix usayvenuir.

Huppaxpacunn masmnanor drexTpoMarmNTHOC HOTYTCHHE B AHONAIONE OT
310" 708,75 - 10 Tt (800 mxt ~ 1 n).

Mubpaspacioe HaTyueH e HEBHAIMO 4TS T6TOBCIECKOTO F1a3a, OFHAKO €ro Hemy-
CIKAIOT Bce AMAKH 1 THCPAME BOLCCTDA, KA KOTA M He HATPOTAL, 9a CCT HETpe-
PAIBHORO TemI0BOT0 ABHKemIA X MOTCKY: 1t atonos. Mosrouy eme ungpaKpacioe
uanysemne masmmaior men.100wx. WnppaKpacioe HATYIEHHE TBITETCS coTecTREN-
HbiM MpHPOALN B0 Hanytes. KaiAuii HeT0RCI CKEANCRHO NOARCPIACTES oro
eficraino. Kancxoe 7610 ¢ TeNneparypoii DL aBCOTIOTHORO HY:S ~ OTO HCTONIG
smippaxpacuoro wanysems. Comme - wopecrmsti npupoRmsi nezowms: WK-nyved.
Barapeit 0TOMICHI B KEAPTHPE TAKIKE UCHYCKAIOT NHBPAKPACHOR HATYICHIE.

Budutoe usayenue crexYeT HOCKC MAPAKPACHOXO HATYCHIS ¢ ATHHO BOTHE
» unrepnaze 400 - 780 . Bimiussix M0 HAIMBACTER TOTOMY, 4TO BOCHPHAINACTES:
namms Ta0w. B DHANNOM HATYEHI CICAYCT PAITIATS MITYNCNS N0 NDETAN —
xpacubit (camas Gombman Anmma BoM) i (pHOTCTOBMI (canas KOPOTKAR AmMEA
som).

Ba BwgNsI HOTyeHeN: CTEAYET yabmpaguOrEMOsOE.

VAbmpaguoRemOoaH # HAIMBAIOT DICKTPONATHHTIIOR HATYICHI B AHAAIONE OT
8100 3 - 10 T (10 - 375 ma).

VauTpaduoneTonoe uanyHENME OTTIIACTES BNCOKO XHMINECKO AKTHBHOCTLO.
Tossmennyio wyscTauTeTbROCTS K& YALTPAPHOACTOBONY HITYCHIO MNCET (OTO-
ovymuenst. ECi CHPOCINPORATS CHEKTP B JATEMHCHHOMN NOMOIIEHII Ha GOTOBYMATY,
HoGAE MpoABTEHIR GyMATA HOTEPICET 51 (HOTCTOBMN KOWIOM CHEKTPA CHABHEE, ToN
» oBnactis BuAMNOTO CexTp.
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B Esponie yconepuiencraosamite mogoGiLIx npHGOpOR IPOROXILIOCE GHPMO, 0p-
raungonaunofi wrazsancinse mwesepost T. Mapionis, T, nocTaBIeNLe B L
A ——————
JeT——

2. punuum pawocunan. Tpmsmnn pazuocazan sarmouseten s caeayomes. Tepe-
et 97eKTPRYCCKILIE TOK BLICOKOTi HACTOTS, CoRANHITi B NepeAaomei: auTene,
BLGHBACT B OKPYAAIOEN HPOCTPANCTEE GHICTPO MEHTIOMCEC: SACKTPOMATHITHOC
o, KoTOpoe pacTpoCTpARACTCA B BHe JnCKTpONATITIO b0, [locTiras mpes-
HOfi ANTCHNA, OEKTPOMATHNTHAR BOANA BLI3BACT B neli MepeMeNlE TOK TOil Ke
wacTorss, na KoTOpOi paboTact mepeRaTK.

‘Baseiiumin oTanos B pA3BATIN pagKoCEAS 610 Coszane » 1913 r. renepatopa
HESATYXAIOIIX DACKTPOMATHITHALX. KoAeGARE.

Kpone mepexatit TexerpadiLIX CHTNATOR, COCTOAIIX N KOPOTKIX 1 G07ce 1po-
AOTAITELHLX HMIYTCOR DICKTPONATHNTHALX BOH, CTAT BOIMOAHOT HIAEAHAR
8 BLICOKOKAYCCTRONNA PATUOM €1EONNAA Cansh - HEPORATE DO T MYIHICH ¢ T0-
MOILIO O7EKTPOMAIITIHIX Bo.

Mpu paduomeneqonnoii cansu xozeSauna RARICHUA BOIAYXA B IBYKO-
50fi BoNe UpEOOpA3YIOTCA ¢ mOMOMLIO MHIKPOGONA B DACKTPENECKNE KoTe-
Gamnn 7o e dopust. Kasatock Gai, €cau oTH KOTCGANIA YORIMTE I HORATL
B ATEHHY, T0 MOAKHO GYACT IEPCAARATI Ha PACCTOANIC el 1 MYSHIKY ¢ HONOIILIO
EKTpOMATHUTHAX BOMH, OXHAKO B AeHiCTENTETBHOCTH TaKoii CHOCOS mepexau
seocymeerainy. J[en0 B TON, 4T0 KOIEGANIA IBYKOROIE UACTOTLA HPEACTABATION CoBoit
CPABNITEALHO MEATCHNHE KOTCGANILE, A DACKTPONATHATHELE BOANH WHIKOIL (3BYKo-
Boi) wacrorss nowrs conces ne manyuaoten. TooToNy HEHOAIYETER APYTOt CTIOCO,
[

Moy ~ mednentoe no cpaauenuio c nepuodon KoreSanuil usmenenie
axnAumydn wAL wacmoms: GoaNw no onpedenennotl saKoNoNepNOCTIL.

TIpiepos MOAYAAMIN ABATETCR HINCHEIIE O ONPEACICHIONY JAKONY AMIIE-
TYA, SACTOT WTH pASHI TAPMONINECKIX KOCGAMIIL © HETLIO BHCCCHNA B KoACG-
S —

B paskax onHoro yerpoficTsa A1 mepeARtH MIPOPMAII HCTOTLIYIOTCR HHIKO-
“4ACTOTHLE KoTCBAI, TEPEAAYA KOTOPLIX HA PACCTOAI CLIIE HECKOTLKIX MCTPOR
xpaiite 3aTpyANNTEALHA, B C1w1Y GHICTPOT0 caaGenamiwx. TIpi oToM myTeN MOAYATLLI
BLICOKOUACTOTORO CHFALTA BOIMOAKHO CpCAABATS CHTHATA Ha GOALIIE PACCTORNILA.

TIpocreiiumin BITON MOAYAAIN BHCOKONACTOTHOFO CHFHATA ABIACTCH GHMIL
mydnas wodyayus.

AvmanTyTuoli MoAyARMMCH NaSHEGEMCA UINENENUE ANNAUMYIN GHCOROND-
cmomusex KoneGanuil n0 3aKoNy uIMENENLR nEpedasaENDZ0 38YK0GOZD CUZNALL.

Ha puc. 3.3.2 noxasanss Tpu TpauKa; a) TpAgUK KoneSANM BHCOKoI waCTOTI,
KOTOpYIO HASLIBAIOT HECyI HACTOTOIT; 6) TpARI KoAEGANRE 3y KOROIE HACTOTH, T.c.
MOAYIMPYIOMIX KojeGanuit; B) rpauK MOAYIMPOBAHNLIX 10 AMILTHTYAE KoXeGamnuii.
Bea oayaamun wer it Texerpaduoi, mit TexeoiHOL, Wit TeTCBMINONROI nEpeAAIL.
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Kapanss! marepus Temman watepus dark matter
Kaparbl sHepris TemHan sHeprua dark energy
Yaen Kapbinsic Bonbuwoi B3psie Big Bang

penwkTuBTiK coyneneny | penukrosoe uanyuenme relict radiation

B smoil 2nase paccmampusaromes credyroujue Gususeckue mepmun, 06a3ament-
Hble 015 YCBOEHUA CO2NACHO yueGHIM UenaM: «36e300», «GCMPOHOMUNECKas eDUHUa»,
«203uuHblll NGPaRNGKC, «napCeKk», «C8emosoli 200, «MemazanaKmUKa, «memHas
Mamepus», «mewmHas Hepaus», <EonbwOl B3Pbi6», «penUKmosoe usnyueHue».

1. Buewnoii nasmsaemes Maccusuoe wapooSpasnoe naasxentoe oGpasosanue,
uanyuaiouee caem u menno @ peayrvmame npomekanis mepMoAdepuwx pearyuil
cunmeaa @ ezo nedpax.

Besmut pasamLaoT MO MeXRepAMYPe, WO Ysemy 1 1O cnexmparsHONY KAGCCy
(puc. 9..1).

Puc. 9.1.1. Bueamuste wracest

Toc e 0BATeALHOCTS CHOKTPATLEMX K1aCCOB (OAHOBPEMENNO I BETO-
bas) ofosmauaerca sarmasmuMi Gyksanm raruuckoro angasuta: O, B, A, F,
G, K, M. Tomkue pasmuims BEYTPH KaiA0r0 K1aCCa AONOTHETENLEO HOA
pasgensior ua 10 nominaccos - or 0 (came ropsuie) o 9 (cadse Xomox
uie). K upusepy, Cotnme mpumajiienut i cuexTpaismoMy kiaccy G2.
B matauye 9.1.1 IpUBEXeNb IPHMEPH SBE3 KAAOTO KAACCA, HX HBET, TENIEPATYPA
H COSBesAME, B KOTOPOM OHH PACHOTATAIOTCH.
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Xots yABTPAGROTCTOME AYSIH HEBNAMND, HO OMN OKATHBAIOT BIMAMHC HA COT-
watiy raagn w Koxcy. oaTowy My/HO Gepewses OT YABTPAPHOTETOROrO MATYSCHIS.
Opmaxo  Manux Aosax yABTPadHOTETOROE HATYIEMHE ToTCINO.

Coolicmeanu yasmpaguonemosozo usryNeNus FBATETCR XUMITCCKan aKTID-
HOCTS, MPOMMKAIMAS CIOCOBHOCTS, HEBMANMOCTS, YHHSTOKCHIE MHKPOOPTANIINOD,
GraroTnoproe namamie 1A oprammaN wenonexa (5 HEGoTHIILX A034X) N OTPHATETHOC
BoseitcTme na weronexa (v Gombmn A0aax).

Ecrecrsemmie neroummcn yasTpaguonerosoro maryuemms - Commme, aneaxsi,
TyMammoCT 1 APYFHE KoCMIECKIE 00beKTE ONAKO AMIID ATHIHOBOTHOBAS TACTS
yapadmoneronoro manysems (1 > 290 mx) AocTuract semmoit monepxuocts. Bonee
KOPOTKOBOANOBOE YLTPAGMOETOROR MATYEHHE TOIIOMACTCA 0IONOM, KNCTOPOAON
APy I KoMmOeRTANK aTMOCEps A BicoTe 30200 Ky OT MoBepxHOCTH Be,
%o urpact Gorwmymo poms B aTMOCepLX mpoRECCaX.

VuTpaguoneronoe maryuemme nCmOTLAyIOT B MpomeCce OTGexmBAMI TRameH,
cimTese KomKpeTHbIX DemecTs, momyuemwn puTammma D, NPOMIBOACTEE JAKHPO-
Dammofi KON, A TAICKC B PAMIINNX NPOMIBOACTHCRMAX MamEmynsmX. Bamo
yieeTs, wTo manyHeNIe MMECT YHNKATLHLE CROMCTNA, a NMERIO BOINOKHOCTS BHABATS
aromunecyenyur.

Tocne yuTPAGHOTETOROTO HATYNEMIS CICAVET PEHTTCHOBCKOE, & JaTeN rannia-
nanysenne.

Penmzenoscroe usnyenue wneer gy somms » murepsare 5+ 107~ 6 - 107 .
Omo BO3MMKACT NP TOPMOKEMIN YCKOPEHIBIX DIEKTPOTOD THGO TPH BHICOKOIMETETH-
seckx mepexozax B oneKTpOMILX foT0NKAX ATOMOB HAM Monexy. PemTrenoncroe
naT eI 061aAACT GO0 MPOMMKAIMEI CHOCOBHOCTLIO, HOMI3YET ATOMMN BEmeeTs,
B L T I e ——

Taxxa-uanywenue smaseres creRCTBIEN SBACHII, NPOMCXOASIILY DRYTPI aTOM-
X AP, @ TaKAKE B peayabTATe AxCpHLX peaxiutii. TadMa-uITYICHTIE COCTARAMOT
onexTpomarmuTHHe Bomm (¢ AmAOf Bommy Membme 10 mx), wTO cooTmeTcTRyeT
omeprm xpanTon Gonsme 0,1 MoB. Benosmmar, wto 1 9B = 1,6 + 10 [lx.

Honoanumensuwwii xamepuax

Beuioe MATHUTHOS NOE I ATMOCGEP CPEARIOT, KAK (IALTP, ONACHEE ANT
KH3HH D7ICKTPOMATHATIELC BOTHE It XPYTHE JAPMKEHILE TACTHI, HCTYCKAS-
srste namn coernon. Jlywit Kopose 29 1w, KecTiuii yIbTPAGHOTET, SaKepAHBA0TES
B BEPXHIX CTOAX ATMOCHEDH 0I0HOM, A ATHHHOBOTHOBOS MATYWEHHE HOFIOMAETCS
YIIOKUCTBIM T30, NAPAMI BOH; 3APSKCHHEIC UACTHIE YACPANBAIOTCS MATHITHLI
nonex Bexni.

Qe ]

1. Yro npescranasier cobolt miana sackTpomarnTLX sonu? Kax Memsiores cuoficrua
YOI Ha AT DACKTPOMATITILX BONH?
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Puc. Tpadusca woaeGauul; a) rpadunk KoaeSauit BicoKoll HACTOTLL 6) FpADIK Koe-

Garii aByKOBOI! MACTOTLI; B) TPAIIK MOZYIPOBANHAIX TIO ANIINTYAC KoTCGaMUli

TIpumsTsiii MpMENMHIKOM MOAYTMPOBANTEI BHICOKOACTOTHA CHIAR AAe TOCTE
Yemnenns: ne crocofer HenocpeACTENHO BMIBATS KoACDAMIS MENOPaT Teneboa HT
PYTOpa TPONKOrOBOPHTENS CO 3BYIKOBOfi TACTOTOM. ON MOET BHIBATD TOTEKO BHCO-
KouacToTme KoneGamAs, e BocmpHmMacMme nammt yxon. TlooToxy B mpeNmIKe
HEOBXOmMNO CHANATA MO BHCOKOSACTOTHELX MOAYTHPOBANNMX KomeGamuii BheNTS
Crrman 9ByKOBOfi waCTOTSI. JLIt STORO K MOAYTHPOBANNEIN KOTECAMIN TPHMCHSTIOT
ApYroi criocod, nassmacusii demexmuposanuex (uiu dexodyrsyuci).

Jlerexuponante ocymecTBIACTCS YCTPOCTEON, COREPARAIII DICNEHT ¢ OAHO-
cTopomueii mpoBommOCTHIO ~ KeTexTOp. TaKIN DACMENTON MOUET GuT: DEKTpONHA
xamna (paxcyymmmii qOR) wAM MOTYIpOBOAMIKOBELE A0A. B npeNmIKe 13 MOZYII-
PoBammEX KomEOAMIE BHCORO/ YACTOTE PHACITOTCS HHIKOTACTOTHEE KOMCOAMMS.

JlerexTuponammen (9enodyasyued) nasmoaemes sudexente ua Koxebanui ow-
coxoi nacmom KoneGanuil nuaoil wacmomo.

OcymecTniene paAMOCEAIM OCHOBARO HA DLIICOMHCAN ML NPUAINIAY NOAYAS-
IR I ACTeKTHPOBAMII TEKTPOMAFHNTHLX Bon. OCHOBNAC MPHNIIIT PATHOCHII
npeacTanemst Gnox-cxemoii ma puc. 3.3.3.

rposeo-
roopi

nepeaaoman npuenan

Puc.

3. Box-cxema pammocsssi
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tro raxoe KoseGamia? CaoGonusie Korebams? Buuysaenuse oroSauna? Mexa-
ieckiue KoneGamis? TApNOMITeCKHe Ko1eOMMA?

2. KaKInNi1 YDABHOMISINI 3 HAPAMOTPANIH (BOTHMHANI) XAPUKTEPHIYIOTES FAPMOMTE-
cxcue toneGanna? Kaxonsa ix rpaduicu?

3. Uro nagMBACTER NpYAMHHLN MAXTHIKON? UT0 HATHBACTCS MATOMATINECKIN NAST-
icow? Kaic onpeaensuiores . nepuon?

4. Kakona (uoiueckas IPMPOAA CIL, BHILMBUIOUYEX KOACOAUS MPYIKHMIORO MARTIH-
Ka? Matesaniieekoro MasTiia?

5. Kak, HCnOTbays MATeNATHUCCKIH NASTHAK, YOAUTLCS, 4TO YCKOPOHME CBOGOLHOTO
HQACHIA B DAL MeCTaX MOl HOBEPXHOCTI PALIIO?

@—_

. Oupeseinire HeHIBeCTIVID Macey TeXa m,, UMOS COKYWONEP, NPYHEY H ADYFOC
e uaneorolt Macess m,.

2. CocraBLre aITODHTM CPABEIIA MICC ABYX PASIHSINLX 11, IOKSUIBAS ITH 10T
K€ IpyAINe 1 H3MEpSS HACTOTH KoeGMMML e,

TPHMEP PENIEHHS 3AAUH

Baawa. Vpasnenie xoxeSami MaTepuaLHofi TowiH mueer BA x ~ 0,06 cos 100%t.
ey pasna aunauTyAa A, nepuoa T u uactora KoaeSamuit v otofi ouk? Haiixure
aaBmCmMMOCTI, CKOPOCTI W YeKOpemNS TOKE of mpesemit. Hafigure MaxcuMaimuyo
cKOpoeTs 1 MaKcuMATLHOR yexopenne, Bee BOTMTIHHL BMPACHH B oAumnax CHL

Pemenue:

‘Banmmes ypasmewe rapMoRIecKiX KoneBamIi B oBuex
ige:

A-2T-2v-2 x = Acos(o,t + 9. u)
v-v@-? Conocramms oo ypasmemue ¢ ypapmennen, Ramm: nax
a-a@-? B yenomu aapam:

v,-?a,-17 x = 0,06c05100x. @

U3 conocranneni Mt fenaen BuB0%, w10 semwiia 0,06, crosumas  ypaseri (2)
MENGAY SHAKOM PABEHCTS W KOCHEYCOM, ABIAETCS aMILTHTYAOH KOTeGamis, ciexo-
sateuo, A = 0,06 w, Tax xax Boe semwummm gamst 5 egummax CH. pogonmas
cpasmsars ypasuerst (1) i (2), 766N BHBO, TO BHPAEIIE, CTOSIIEE MEKAY COS
1 Bpemexex f, panoe 100%, ABIRETCR WMKAMICCKOi YACTOTO KoxeOaLiL. Buatur,
, = 100% paa/c.

Ieexan wactora KoneSamtii o cRAGANA ¢ mEPHOZOM KoneGanii T cooTHo-

s 2r
cnesonarensio, T=—-.
T caex 3 3

Butuneanm T: T .

0,02 (@),
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Tocxonuiy neprox T 1 uactora KomeBaumii v ~ OGATHLE BETIMMHEL, TO
1

T 002

Tiposomscan cpapiunats ypasienist (1) 1 (2), AeNacM BHBOR, WXo HataTLHAS hata
Koebaumit MATEpHATLHO TOKI AR HYMO: 0, - 0.

TITOG HATH 3ABHCHOCTS CKOPOCTI KOACBAMILE U OT BPEMCHH 1, BOILMEN HEPBYIO
BPOIBONYID ypaDHEmLR (2), MOCKOTLIY CKOPOCTS CCTD HepBAs NPONIBORMAS CHee-
st Touicn x o Bpeent {:

v = x' = (0,06 cos 100xt) = ~100% - 0,06 sin 100zt ~ ~67 sin 100z,

Mas mae, w0 caye mio6oro yraa, s Tos wmcne  sin 100%, Mosker nawensTLES 0T
~1 20 1. Koraa on cramer paen -1, CKOPOCTS AOCTTHT CB0ET0 MAKCHMATBHOFD JnaHemIs:
v, = 61- 63,14 - 18,8 (w/c).

TIroBit mAliTH GABHCHNOCTE YCKOPEHII TONIH OT BPEMEHI, HYACHO BINTH HEPBYIO
‘mponsmouyIo o7 cxopocri no spewem. Toxywmne:

a = v’ = (~6x sin 100xt)' = ~100% - 67 cos 1007t ~ 6007 cos 100,

Tockobiy snatene xocumyea m06oro yraa, s Tox wese x cos 1007, uoner
nowensmies 1010 07 ~1 70 1, To xoraa cos 100t cramer paven 1, yexopeme
TouiHn CTameT MaKCHMATLEAM 1 pasmsin 6007, CreAonaTenLHO,

=50(Tn).

a, = 600%° = 600 - 3,14 = 5,9 - 10" (w/c).
Omeem: A = 0,06 (w); T = 0,02 () v = 50 (Fw); v = ~67 sin 10055
v, = 18,8 (w/c); a ~ ~600x cos 100at; a_ = 5,9 - 10° (u/c?).

@

Yposens 4
. Tho rpaiumsy (puc. 1.1.4) ans 1en A u B onpexemure: 1) ammmryzy xoneGam
2) nepuon xonebammii; 3) wactory KoneSammii; 4) ypasmemMe KoopAMEATHL.
(Omoem: 1) 2 cw; 1 cw; 2) 0,8 ¢; 04 c;
3)1,25 T 2,5 T 4) x, = 0,02 in 2,583
x, = 0,01 sin 5r.) 1]
1.1.2. Touxa conepuract rapaomeciue xo-

a0 oy x - A sin o, o )
orow awmamryAa woneSmwii pasna o)
5 cu, uacrora - 2 ¢, mawamwmas
‘paaa xoreSamuii panna 0. Onpezenu- 1,5
Te MaKcMATLEYIO CKOPOCTE TOWKIL -2
(Omaem: 0,628 x/c.) Bue 124

. Tups Maccoit 2 kr noxmemena na npysce HeeTRocTsi0 50 /. Onpesenure
nepuoa cpoboamsx KoneGammit rpysa. (Omeem: 1,256 c.)
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Vposens B

1.1.4. Touxa conepuaet rapyoRIIeCKie KoTeSaHAs N0 3aKomy X = A sin wf. B e
KOTOpALii MOMENT BpeMemn cMemenite Towii passo 5 cu. Ipu yremmenm
asut xoxeGamui 5ABOE cMemente CTax0 pankM 8 oM. OupeReITE AMIIHTYAY
xozeGammii. Vures, uto arccos 0,8 = 0,64 u sin 0,64 = 0,6. (Omaem: 8,3 ca.)

1.1.5. Tpysuumsii asaux conepumaer xorebams ¢ aummuyAoii 10 ox. Macea ena
pasia 1 kr, Kooiunuent sxecriocti npyums pasex 400 /. Onpesenire
MAKCHMATLEYIO cKOPOCTE Texa. (Omaem: 2 M/c.)

1.1.6. Ecam Aty st MATEMATHNECKOTO MAATHIKA VBTHHTS 18 30 CN, TO HePHOA
Ko7eBanii yaemuuuTes B 2 pasa. ONPEACTNTE NEPRORAUATLRYIO ATHIY HUTIL.
(Omeem: 10 ex.)

1. DACKTPOMATHNTILINI KOTCORMIINI HATHOAIOM G3aUNOCORIANNIE KOREla-
nus snexmpuneeroi nanpaennocmu (E ) u maznumnoi undysyuu (B ) edunozo
snexmpoxaznumnoz0 nonx.

DnexTpoMarmuTINE KoTEOAMIA Ha MPAKTHIE BOIBYAAMOTER B KOTEGATETHIIX
KomTypax (puc. 1.2.1); MODTOMY MEPHOMIECKHE WA IOSTI MePHOAIECIHE HaMCHEHTS
SaPAAA, CITH TOKa M HAIDUKEHI B TAKHX KONTYPAX TAIOKe NAJHBAIOTCS J1eXMpo-
Maznummn . KoreGanuR KL

Tlpn anexTpomarmuTION KOTEGAMIN IAPSA ¢ B KAKOM-THGO KOHTYpE coBEpmacT
neprozIeeKme rapyomITeCK e KoTEDAMIA O daKOMY:

4= g,c08 (0t + o), .10)
TR q, - amnaumyda KoneSanmi 3APTRG KOMACHCATOPA C© YUKIUNECKOl YGCTIOMOL 0,y
Koropas masmmactcs cobemeennoil wacmomoii Konmypa:

'
L L
* G2

CatenosaTennI0, HEPUOA KOACGATETLHOTO KOTYPA OnpeACsETeS 10 (opAyIIE:

7= 2 _anjic. a1z
@

KoneGanun

Tocaenuee supanenne nassmaior popaynol Tomcona, rae L ~ wmaysrusmocts xa-
Tymic; C ~ €MKOCTS KONACHCATOPA B KONTYPE.

Cuna moka » xoncBATETLHOM KOHTYPE ONPEACIACTCA KAX NPOHIROAHAS APAL
1o spesern:

i= g =0, sin (ot +9) =T, uux(mnt+w+g], (1.13)

rae I = 0,g, - awnauTysuoe suatenie cuns Toxa. Hanpascenue na xonzencarope:
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Ma ananmas supaennii (1.10) u (1.13) creayer, uro xoreSamus cmi Toa |
T
omepeaIOT M0 (a%e KOTCGUIA IAPAAA ¢ WA T CCTIM CILTA TOKA ACCTITHET MAKCH-

MAJILEOTO SHAEHILS, TO SAPSK KOHACHCATOPA, KAK I HAPSUKCHHE, 00PAIACTCH B HOTD,
1 naoSopor.

Benouint (OpMYTY AR BENHCACHIS CMKOCTII IIOCKOTO KONACHCATOPA:

£eS

d
e 5, = 8,85 - 1077 B3 - oeKTpHUECKAs HOCTOANHAM & — AMOTCKTPIECKAs TPO-
uaenocTs cpezu; S - miomazs o6KIALKE KOMKeHCaTOpa; d ~ PACCTOMNIE MEWAY
obinagkan Konzencatopa.

2. K0A1e6aRIS CILTH TOKA f HATPKCIILA B KOIEBATETLHOM KOHTYPE TPOHCXOART
© ouens Gombmoi wACTOTOM, IHATHTENLHO NPESMIIAIONE TACTOTY MEXARIUECKI
soneGamit. T03TOMY AJTf WX HAGTIOZEHHS 1 HCCTEJOBANILS CAMBIM TIOAXO/AIIM P~
Gopoa simanetes anexmponnbi ocyunnozpad (puc. 1.2.2).

c

3 (1.15)

o
m el . L
~ e——
°
Puc. 1.2.1. KoneGarensusit xoutyp Pue. 1.2.2. Daexrpommsis ocunzorpad

DreKTpOMATHNTHAC KOTCOANI, KAK N MEXAMMCCIIE, ACTATCS HA Ca0G0IHble
1 abunysedenniie KoreBams.

CroGoxmMIMI KoCGAMITIMN HA3HEAIOM KOAEGANILR, KOMOPOLE COOCPUAIOMER 30
cuem naxonnennoti anepauu caxoii cucmeni.

BURYAICNLINII 5IeKTPOMATHNTHLNI KOTCOAMISMI HaIHaaIOM KONC6ANIA,
Komopbie cosepuiaiomes cucmenoti 3a cuem IepEuU om GuEWNeZO UCMOUNUKA.

3. TIpocreiimas cncTens, B KOTOPOt MOTYT TPOHCXORTS SACKTPOMAFNTHAE KOACHA-
i, HAGLBACTCS KOREBAMEALN BN KONMYPO M. OF COCTONT 13 KORICHCATOPA eNKoCTHIO C
 KaTymI ¢ unAVKTIROCTSIO L, npicoeAutennof X ero obkaamka (puc. 1.2.1).

PAcCCMOTpIN, HOYENY B HACATLHOM DICKTPIIECKOM KOTYpE (puc. 1.2.5) nosnimkaor
Koebaums. BAPAI KONACHCATOP, TPHCOSAIIID oT0 Ha HEKOTOPOE BPENS i€ GaTapee
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© nomompio nepescuouatens 1 (puc. 1.2.3, a). Tipu srox sapsmemstii Komzencatop
nomyuuT oueprio, onpexeseNyio dopuyIOfi

w, =, (1.16)

20
FAe g, - oAt 3apx KomAeHCATOpA; C - oro aTeKTPOEMKOCTE. MeAAY 06K TaAKANI
xomgencatopa sosmmacT pasocts norenmanon U, .

Thepeeaen: mepercronarems 5 morowemne 2. Kongencarop nawmer paspaxarses,
w5 nemn nospTes SnEwTPWICCKHii 70K (puc. 1.23, 6). Cura ToKa ne cpasy AocTHTACT
MAKCHMATLHOTO SUATCHI, & VECTHTHBATCS HOCTEMENHO. BTO 0BYCORIEHO TBACHIEN
camommayscun. TIpi MOSBACHINI TOKA BOSMIKACT NEPEMONTOE NATHATHOC TOTE. DTO
HCPEMEIIIOR MATHNTHOR TI07E HIOPO/KAAST BHXPEROC DICKTPIIECKOR HOTE B NPOROAIIKL.
Birxpenoe 1eKTpICEioe 0 NP HAPACTANIH MATHUTHOFO N0 ACHCTRYT HPOTIR
TOiA it IPEMATCTAYT GO MIHORCHHONY YBCTHNCHIID.

2
Puc. 1.2.3. Cxena AeATL0r0 KoACGATOALHORO KONTYPA ¢ B = O

Tlo Mepe PAIAXKI KOHACHCATOPA IHEPTHA HICKTPHICCKOTO HOS MEAAY 0BKAAL-
KNI KORJIEHCATOPA YNEHBIIACTCS, HO OHOBPENEHIO BOSPACTACT JHEPTHS MATHITHOTO
oms KaTyIIK, KOTOpAs OUpEAeeTCs (popNy-IOi

W= =, .17y

IAe i - ciIA TePeMERHOTO ToKA, L ~ HIAYKTHBHOCTE KATYIIKIL
Tlommas onepria W anexmpoMazuumuoz0 noas Kowmypa npu nenoanoi pas-
padKe Kondencamopa paana cy e IMepeull MANUMNOZO U SREKMPUNECKO20 OMCIL:

(1.18)

B MOMENT, KOTAA KOHEHCATOp HOAHOCTLIO PASPAKTCS ( = 0), SHEprus d1eKTpH-

“leckoro nomA cTaueT pamNoif Uy, DHEPIUA e MATHNTHOFO NOIA TOKA CORTACHO

o LI
sarony coxpasiexius ouepri Gyzer Maxcianbiioli 2. B o70r Moxent ciuna roa

Tasoe gocTiraeT NarcuManLHOrO uavens I .
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Tabauya 9.1.1
Hexomopete npusepet x1accugurayuu saesd

Cuoxtpazs
Coompar [ e | eumeparypa | Tpmwep | Commesmne

o ronyool 30000K | Boanarpuxc | Opuon

B e 20000 K Perya Ten

o Genit 10000 & Cupuye | Boasumoi Tlec

B CHOKTPAX OTHOCHTEXLEO XOTOANNX GDEIX MMEIOTCS MOTOCH MOTAOMEMNS
Noxerya, mpm Gonee BMCOKEX TEMTEPATYpAX 3BEIA MAGMOAAIOTCA TMEHM mO-
rromenu mefiTpansusx amoxos. Criextp CorNma yKAIMBACT N RATIME HOMH-
amposanmsx wemaatos (mamwime merarion ma Conmme MOWET GwTh OWEM B3
npmamaxon ero mowremmoro sospacta). Y Goce ropsIEX 9BeIn ysemmImBaCT-
cx mnTencummocTs AMmm MommampoBAmEOre 600p0da, a y CAMBX Topsumx -
nommmponantoro zeaus.

TeumepaTypy 3833 ONPEACTAIOT M0 KX CHEKTPY (HATPHNED: N0 HHTGHCHBROCTII
pASMLDX T B WX CHEKTPAX, M0 PACTPEACTENIIIO INEPFIE B 3% HETPEPHHOM CTICKTPE
u gance 1m0 ypety aneagw). TloCKOTLIY HAGIOAACNBIE HANI CIEKTP 1 CHOT ABESX TPO-
HIBORATCS WX ATMOCHEPANI, TO N ONpEACTTCNAS TeNTICPATYPA, XIMITCCKHii COCTAD
oTocaTes ToADKO K aTvocdepan aneax. TeNTEPATYPA BHYTPH GTEIA BTHCATETCS Y-
TeM CTOILIX TEOPETITIECKIX PACHCTOD — OMA AOCTHFACT MHOTHX MILTHONOB TPAYCOD.

2. Kpowe T0ro, aneist XapaKTepHaYIOTCA 1 APYTHMM BeNHHIAMI, OIPEACTCRAS
KoTopax zamu mwxe.

CrerimocTio amesn (L) HAIHOGEMCR NOTNAR €OCMOBAR INEPEUR, UINYHaENAR
aseadoii 3a 0dny cexyndy.

CheTmyocTs MOHO BHPARATS B CAMHEIAX MOMHOCTH ~ sammasx (T03TOMY Tep-
MHI (CHOTHNMOCTS SAMTSIETCR TCPMHOM ¢NOMEOCTSS); MO WAMe €€ BMPAAIOT
B caeroctn Comma, Kotopas coctannser 3,85 -+ 10% Br.

Buinas sneatnas nemwumna (m) ~ XapaKMepUCTUKG 366300, NOKEIHGAIOWAR,
cKoavKo coema npuzodum om nee 8 mouxy, zde naxodumes nabaw0damens.

‘Buumsrit Gieck 3863 AABHCHT HE TOTLKO OT HCTHNNOTO HATYSERIS, HO 1 OT Pac-
crommia 70 B

‘ABcomornas snevamas pemwenma (M) - smo oudumas 3oesdnas oeruwuna, xomo-
Py umena Gu asesda, ecnu 6o naxoduracs om nac na pacemosnuu 10 napeer (nx).
Abconomuyio ssesdnyio sexuuny onpedersiom no popmyre:

M=m+5-5lgr, ©.1)
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2. Tlo kakiu napaserpan KnacenuUHpyIOTes dreKTPOMATIITII WAy vemis? Kakos
[ e —

3. Kaxosa ocobewnocrs, pagonox? Ha kakue rpymist oms fenses?

4. Kakue waryuemis BXoaaT » omTiieciyio oftacts cnextpa? Yt mx ofnexuuzer,
KaXomlt oTINMTETLALE ocoGem0CTI?

5. Katue naysenis ofiaaaior caxoli Goxutofl mpoiicaiomeli criocofiiocrsio?

6. Crekno nenpospaso 415 iudpapacoro waysews. TIotey e COTHIME 1Yk,
npoliaa citBoas oxomII0e creicno, 1peiot?

Banommre Tabamy.

Bux

warysewns | Herownws | Hpuesnuws | Juanason | Cuoiiersa

Pagsonoms

Hngpaspacaoe
manysouse

Bl cver

Varpaguonero-
oo wanysene

Penrenonexoe
wanysouse

Taxotaayan

6.3.1.

6.3.2.

Pagora » rpymmax
Kaace gemmren na ase rpynmt. Kaxciolf pynne miiaeres maaxar. B uemtpe niaxa-
ra meres 080 «Hanyemiss. VUACTIHKAN KanAOI TDYIIH HEOGXOZMNO 20ICATE
nu wanyenni. TAKiice BOKPYT KAACIOT0 BILAA HAAYIEIA YIQILEC:] QATUCLIBAIOT €10
cnolicrna. TpYIIL OOMEHHBAIOTCH [LIAKATAMM, IDH HOODXOAHNOCTH AOOTUSIOT WAL
marysenuit 1 wx cuoiieraa. TI0c1e HTOFO KAKAAS TPYIINA BHOHPICT K0 OAHONY YHACTIN-
Ky, KOTOPOMY HPOICTOMT BHICTYIIATS © Hpe3CHTAIICH JANOTHCHKORO LIAKATA.

Vpoaens A
‘Onpegeire aeprinio otoron, cooTseTcTayiomLx HauBonee AT (160 )
u mambonce xoporxint (380 wy) BoHAM BuAMNON waCTH criekTpa. (Omaem:
2,62 10 s 5,28 - 10 [lxc.)

Vpoasens B

Bupasure sneprinio orona xpacioro caera 2,7 10 [l 1 ouepriio dotoita
(uoneronoro coera 5,0 + 107 lxc 5 onexTpon-sonrax. (Omsem: 1,6875 9B;
3,125 9B.)
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Tlpocreiiuntit PaTHONPHEMHIK COCTONT K3 KONCGATELHOTO KORTYPA, CRASANHOTD
© anTemnOii, NpHCOCANENHOI K KONTYPY LeH, COCTORIIEfi 13 AETEKTOPA, KONAEHCATOpa.
1 Tenedona (puc. 3.3.4).

aereictop

[rr—
wouryp

Puc. 3.3.4. Baos-cxen

npoctoro paonpesnka
B KOTBATO TLON KONTYPe PIANOBOIO BOSOYKRIOTCA MOTYTMpOBANIILS KOTe-
Gamnn. Karymn esedorion Hrpaios poh narpyaii. epe mrx Teer Tox anyKosoit
wacrorss. HeGONBIINe MYTLCATIN BHCOKOH WACTOTAI e CKAJMBAIOTCA 3ANCTHO HA
RS S ———————

Mozymponars, Moo axnaumydy man wacmomy xomeGamii. Mpome ncero
ocymecranseres awmnITyAAR MOy, TIpH ACTOXTHPORAII MepeNMCRR ToI
BAPAMACTCN 1 BAICOKOUACTOTHIIE MY TLCATUIIE CrAKNBTIOTCR GULTLTPON.

I ——— S —————————————
TR PATHOCK TS K TCTOTI, T T MENIIIK PAIOBOTT A BCETO PACTIOTATAIOTCH
S sesto novepxmocr. Dopsa T (aTECKe CR0feTBA SeTOi ToBepxTooTI,
2 TaIKe COCTOMIIE ATMOC(EpH CILTLIO BAAOT A PACTPOCTPANEHITS PAIOROT.

Ocobertio cymeeTaCRIIOR RAAHNE KA PACTPOCTPATETIIE PAANOROTH OFaTEImAIOT
o wommmpOBARIOro rasa B BepXIIX TacTAX aTMocdep ma uxcote 100-300 rax
10 monepxHoCTsI0 Bestnn. Bri ctow maswRAIT woNoeepoil. Mommsamts s03Ayxa
BepXIIX c10¢B ATMOCHEPLE BSLIBACTCR SAEKTpOMATITILN My wemiess Comiita
1 HOTOKOM QAPRCHNEX HACTIN, MATYACMB. .

Horocthepa orpaact pamosomis ¢ wmoi noss . > 10 3, Ka ofurwan see-
ranmecican macrina. Ho CTocoSoCTS HOMOG(EpH OTPAATE I TOTIOMATE PATio-
HOTHAL CYIHECTACHNO NERACTES D QAIICHMOCTH OT DEMEII CYTOK 1 BPENEHI T0Aa.

VeTOfiuIRAR PATHOCRA NEACRY YAATCIIINIE MYHKTAN! A GeNTOfi TOBCPXHOCTH
A A —— S —————————
HOOGQEPLE 1 CTIOCOBTOCTIN PAANOBOIT OTIGATS BLMYKIYIO SEMIYIO TOBEPXIOCTS.
510 oruGame nupwero Tex crtpce, wex Gonbme a nom, TosTosy Pao-
Const, ma Gomumix pacerommAX 9a Caer orGamIA oAmAN BeNTi OKasBIETCR
e S S———— 1 P —
¥ UIHHHEBE BOTHEI).

Koporsite noms (amamason s so o7 10 70 100 s) pacrpoctpanaoTe
Gommie paccTOMMIA TOALIO 5a CHET MEOTOKpATIAX oTpAICIE o OMOChCPX
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A m - BEMMAS SBeSAHAS BETHNHNA; © ~ PACCTOSINE A0 IBEAH B Hapeeiax (;k).
1 napcex pasen 3,086 - 10'* xx; 970 TaxOe PACCTORNIE A0 SBESL, ¢ KOTOPOO

cpemmii paiyC seMmofi OPOUTH BiIAeH HOA YII0M ofuOi cexynn 1.
Abcontomuas aseadnas aenununa Coanya pasna M, = + 4,87 oto oauauaer, uto

€0 cranzapraoro pacctommua 10 mic Coxmme uranzuT c1aGoii SBe0UKof nouTH 5-it

smesoii BemummL (supNan ssesanan sexmumna Conuma m = ~27%).
Caemumocmb L u aaeadusie aenununs M xaxoi-nubo 3eadut u Connya cansans

25124,

©2)

Tpumias esermocrs Commma L, = 1 yumrssas, wro M, = 4,87, nonysaen
cmetimocTs smesau: L = 2,512 454,

Momuocts, maxyuenis aseas-chepxrirantos (M = ~0) » 330 Tuc. pas Goasime
somuoct nonysenis Connna, a nespxix sesx (M = 19%) ~ » 480 Tuic. pas caaee.

®_

Ilo KaKIN HAPAMOTPAN 1t NPHIHAKIN PIOTHUAIOT 30€3AYT

2. 07 wero sxmmors v snets

3. KaKinor peauumanss XapaKTepuayiores asea? B e Jakmouacts wx Guomse-
s

4. UM MLIMAR QBEAXA BEAITMUNA OTIIIACTCA 0T AGCOMOTHON RO BeNWHILY

[ ——

Hro osnauact cnerinocTs a0es? Kakus eMIMIANI OH) wonCpseTeR?

B e —

PaceOFpiTE TAGIIILY, CONPKAMLYIO CHOIONIS O ADKIX I0CILAX.

Tabuya 9.1.2

Hawsenonanse anesas | Tesnopatypa, K | Macea (u maccax | Paguyc (s pamuyeax
Coanna) Coaua)

Purens, 11200 10 138

Bera 10 600 s s

Kacrop 10400 3 25

Tipouson 6900 15

Kaneana 5200 5 25

107 Pt 5200 083 08

Henonaya aammse TaGaun 9.1.1 1 9.1.2, OpEACMTE NCTHMNLIE I AOKHLIE YTHEpRACHIA
e —
« Tewneparypa ua nonepsiocrs TIponuona & 2 paza Hitike, uex 1 tosepxiocrt Couua.
* Bueaza Bera oTHOCKTeA K GOTLIN JBEIAN CHCKTPATLHORO Ktdcea A-
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6.3.3. K xaxowy muy caeayer ormect: Ayu, omepris (PoTOHOB KOTOPHX papHa
2,07 9B, 4140 9B7 (Omaem: muximioe u pewrresoncxoe.)

6.3.4. Onpesenirre oiEprIio GOTONA, KOTOPOMY COOTAQTCTRYET ATIA Boms /. ~ 380 e
(émozetonan rpauma ummoro cuextpa). (Omaem: 3,27 5B.)

1. otoadpipext obmapy:ices (n 1887 roxy) T. Tepren, nabmio-
GBI yeuseue TpoIecca PA3PAAR TPI DAY NI HCKPOBOTO
HpOMENYTKa YALTPAGHOICTOBIM ST TeIHEM.

Tlepasie dynxaneuTaLuEe HCCICAORARMS BOTOSpeKTA BEL-
nommenst pycexi yueusig A. T. Crozetossit.

DoToddderTON HaIWEIEMER RGAENLE GWPWEANUA
anekmponoa ua eeujecmaa nod deiiemauen coema.

‘Eean aapsaiTs mikosyio (4n) wnt m06yI0 MeTALTIECKYI0
ACTHY, NPHCOSAMHEHAYIO K 91CKTPOMETPY, OTPHEATETLEO
i ocsemaTs ee aneKTpINECKOil AYTOil, T0 IEKTPOMETD GHCTPO
paspsxutes (puc. 6.4.1). DT0 OFLACHACTCS TeM, UTO DACKTPOREL,
~HecyImie OTPUNATeTLHL AP, NOKIIAIOT TOREPXHOCTS ILIACTHIE
0% AefiCTBUEM CBET, HOYTOMY MIACTHIA GHCTPO PASPAIKACTCS.

Asexcauap Tpu-  ECTH IOCTABNTE CTEINO HA MYTH MYUKA CRETS, BLIPHBAIOICTo
roprenuu Croae- OIEKTPOHE C HOBEPXHOCTH ILIACTHIEL, TO IPOIECC HCHYCKAMMS
7on (1839-1896) — 9/eKTPONOB MPEKPATHTCA. BHAGNT, Mbl HMCCM AETO C YIBTPA-
pycekili Guank, 3a-  (HOTETOBLIM HSTYHEHHEM, HOCKOTLKY CTEKIIO €10 3aepIKHBaCT.

cayeuuuli npogec-  OTCIORA BITEKAET BHIBO, T0 HIEKTPOS! BHPHBAIOTCS O
oD MoCKOBCKOTO AeHiCTRHEM CHETOROTO MATYWEHIL, HMEIOUETo 601Ce BLCOKYID
yunepeutera. Cucte-  wacrory.

Maneox necaexoRa

Bmemmii Goroadpext
(1888-1890), omipur
suxouss dorosdbesra.

Puc. 6.4.1. Onur, nogrsepamouuii susenne Gorodesta

2. Hoyuan porodest na yeraonke ¢ gnyses anextpofans, A. CToneros ocsema
xato MonoXpoMaTHSecKuM (yAbTPadHOTETOBLM) cBeTON. LIpH STOM TOK HINEpAICS
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1 nosepxcsocTs Besu (puc. 3.3.5). FIMENIO ¢ HOMOIIAID KOPOTKIX BOTH MOAIO OCY-
INECTRITE PAIMOCEATL HA TIOBHX PACCTOSMIAX MEAKAY PAHOCTANIHANI Ha Bowre.

uouoegepa

Pue. 3.3.5. Orpaswestie KopoTicrx 5o b Honocepe

Jlnunmuse pammoBOAME AN TOi METH MeTce IPUTOANH M3-3a SHATHTETLHOTO
nornomenns nonepxmocTHLIM cxosn Bewn n momocdepoii. Bee mce nanbonee
HaAEIA PAAKOCDATL A OXPANINENNL PACCTOHISTX IPH AOCTATONHOf MOIHOCTH
nepexatomeii paAHoCTAIIM ofeCTETNBACTEA NA ATHINIX BOMHAX.

Vmurpaxoporsie pammosommst (. < 10 ) mpommxaor cxposs momOChepy
 nowrn me ormGanr monepxmocts Bexn. IodTowy o HEMOTAYIOTCS AN Pa-
AMOCHAOH MEAAY MYNITaMIM B IPEACTAX MPAMON BUWNOCTH, B TAKIKE AT CBATN
© xocwmecimen Kopabm.

PacmpocTpanenne paRMOSON CYMECTBONHO SABMCHT 0T ANNNN WX BOTHEL
Koporsue mommut (.~ 10-100 ) smoropariio oTpamaiorcs o momoctheps 1 mo-
sepxiocTi Bernn, JLamunste zoxust (. > 100 3) <CKOTBIATS BAOTH HOBCPXHOCTIE
Bexrm. Ywrpaxoporsie pagmosomms (. < 10 ) mpommKaIT ciB03 HOMOCHEPY-

4. Paamoaoramus. B conpenemofi TexmiKe OTpAKCHIE PATHONOTH PAATIINI
mpenTCTBMSNM HAXORMT MTpOrOE MpMEREmHe. BHCOKOTyDCTBNT e TpHEMIH-
KI YAQBAMBAIOT M YCHTMBAIOT OTPAKCHMELH CHITAT € IEABIO NOXYSHTS WpopMAIITIO
0 To, TC HAXORNTCS TOT MPEAMET, OT KOTOPOFo OTPAJLTACE BoAMA.

O6napyacenue u mownoe onpederenue mecmonaxoxdenus obvexmas ¢ no-
MowwI0 paduoson naswsam pazmoOTOKAMMEIt.

Pamionoxanmommas ycranoska ~ pagmOIOKaTOp (Mma Parap) - cocTomT Ma
nepexatomeii 1 npueNROi wacTeii. B PATMOTOKALMI HCMOTBIYIOT DTEKTPHCCIC
KoneGamms: cnepxmucoroii uacrorst (10*-10/1 I'n). Mommii reneparop CBY conaan
© anremnofi, xoTopas maTyuACT ocTPORANpABTEMNYI BOTHY. B PaRUOTOKaTOpAX,
paboraromux ma Ammmax nomn nopsaKa 10 e n Memsme, Taxas BommA conRACTCS
anenmanst b mue NapaSommeckix aepra. [l BOTH METPOBOTO AANAIONA ANTEHIH
mueror B crowmx cucten suGpatopos. llp: oTow ocTpan mampasemmocTs
MOTYSENNA MOTYIACTCS BEACACTRIE CTORCHIS DOTH. ARTENHA YCTPOEHA TAK, UTO
OB, MOCAAMMBIE KA AN W3 BUGPATOPOB, IPH CIOACHIN BIAMHO YCRIMBAIOT
APYF APYTa mumb B safamuOM mampamiemmH. B OCTATHNMX HANpABTEHMAX TP

CIOKEHHI DO NPONCXORUT NOTHOE WA HACTINHOE WX BIAIMIOS TAUIeHIe.
Orpaenias Bo7Ha yaaBIHBACTCS Toil e HATYUANOMeH ANTCHHON GO APYTO,
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o T xax Maces avess Bera i Kaneiia OBuuAKOB, T0 Ot OTHOCATES K OTOMY 1 TOMY
sce cnoxrpaILIONY 1acey

* Bueoxs Benarpuie u Bereasreioe OTHOCATCS K OTHOMY COIBCIMIO, SHANMT, HAXOAHTES
1A opuakoso pacerosuus ot Comuiga

* 3ueasa Pureis ABISOTCH CRPXTHIANTON.

« 3ueaxus Bera 1 Kactop omiocsTes K OBONY CHOKTPATLONY cincey A.

+ 3ueaza 107 PLi6 ne anasiercs coepxruranTou, o noxowa ua Conurie.

Knaccudmkauns 3sean

1. B mauase XX b, nesasucino Apyr ot Apyra gatcii acrponos 9. Tepummpynr
u anepuscanciuit acrponow T. Paccen
Kaaccom (wiit memnepamypoi) SEesx W WX COEMUMOCMBIO, KOTOAS HOTYWILTA Ha-
anaune duazpaxmw Tepyunpynza - Paccena.

Ha guarpasue Tepummpynra - Paccena (puc. 9.2.1) xanzoii ssespe coorsercrayer

CTAHOBIIN CBASH MIKAY CREXMPETBHBLN

Puc. 9.2.1. Jiuarpara Tepuunpyura — Paccera
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Sicriouenuu 8 mems Mmtmanmepyerpoy. Ha 1
CHOB MPORCACHHLI OMLTOR OH YCTAHOBIL Cre-

AYIOIHE 3AKONONCPHOCTIL, e YTPATHEIIIC CHOCFD
R —

1. HauGoxee agexmuanoe deicmaue 91z
6w puaanus anexmponos us kamoda oxazuaaem
yavmpaguonemosoe uanyuenue.

2. 109 deiicmouen caema seweemao mepaem
monbKo ompuyamensise 2apad.

3. Cuna moxa, soanuranusezo nod deii- B
cmouen caema, npaxo nponopyuonanbua €20  Puc. 6.4.2. Bom-asuepuas xapas-
unmencuanocmu. Tepicnua

BaBNCHMOCTS CIUTM TOKA OT NANDSKENHNS MEAZY DICKTPOAGMH TPUBCXEHA
5a puc. 6.4.2. OKa310Ck, “1To TPH YCTETIEHIII HANPAKCHNS MEACAY MCKTPOTANI YR
wiBazes u Toi; mpu ompereacnnox nanpscerin (U, 1 U,) (OTOTOR AoCTHTaz croero
MascmM@ TS HORO (NackmeRIOro) anaricis 1, (POTOTOK NACHIIGHIIS OMPEACTACTCS Taln
nanpssxeruen: U, Ipi KOTOPOM BCe JTOKTPONH AOCTIRAIOT atona. Basuciocts I(U),
waoSpasienas 1A puc. 6.4.2, HAIBACTCS G0ALM-aNREPNOI XapaKmEpUCTUKOL.

s somur-avnepioii xapaxrepucTiin caeayer, 1o npit U ~ 0 GoToTox He Hese-
2867, CA0ROBATE: L0, DICKTPONS, BHIHTHE CRETOM U3 KATOXA, OBTAIIOT HEKOTOPOI
HANATLHOf CKOPOCTLIO U, & GRAWINT, U OTAHO OT HY KHHCTICCKOH DHCPrHei
W MOryT AocTariyTs aofa Gea memiero nons. JLAs TOro wToG oTOTOK CTAT pan-
HbM HYI0, HEOBXOAIMO MpITOAITS Jadepausanosee nanpascenue U, Tpn U = U,
i ORI W DTEKTPONOB, Ak OGTATAOMI TPH BELIETE H3 KATORA MAKCHMATHHON
CKOPOCTHIO U,,, He NOKET IPEOOTETS 0AePAHBAIONIETo HOAS 1t AOCTHIHYTS AHOAA
Cresonarensito,

U, 6.1
o g (6.1)
T.c., HaMepUR 3epAHBAIIEE HanpAKeRie U, MOAKNO ONPEACTITE MAKCHMATLIkC
AHAUEHIA CKOPOCTI I KIHETHCCKOf IHEPII (HOTOIICKTPOHOR.

Ha ocuope 0OBIeni ONMTHLX JARHNMX OLUIN YCTAHOBICHH CACAYIOUIe TPH
aaxoma oroadiperta.

1. ITpu purcuposannoii wacmome nadaiouezo caema wuco Gomodnexmponos,
Gupuaaentx ¢ KIMODA ¢ eQUNLYY GpeMENL, pacmem NPONOPYUONARLNO UNMEN-

2. Makeumansias nauansnas ckopocms OmoINEKMpONOS He Jaucum om Un-
mencuanocmu nadaioujezo caema, a onpedernemcs moxbKo €20 nacmomoi.

3. Ian xaxdoz0 seuecmaa cyuecmayem Kpacnas zpanuya pomospdexma, mo
ecmy runuMAABHGR acMOMA coema, Wue KOMOPO (POMOIPPeEN HEGOIMHONEN.

3. TIpn supuBami H7IeKTPONA U3 BeWeCTSA (POTON CBETA COOBUIACT DIEKTPORY
paGory suxoxa, pasuyio A, = hv,
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Jlasi ompejienenus PACCTOSHMS A0 IeH NPMMEHSIOT MMIYIBCHELH e
JLANTEALHOCTS KAMAOrO MMIYIECA COCTABISET MIUIHONHEIE O CEKYHAB,

Puc. 3.3.6. Dicpan pamoOKAIHONHOH YeTanOmKH

PaOOKANIONILIE YOTANOBKI OGHAPY/KNTAIOT KOPAGI 1 CAMOTETH! A pac-
CTOAMIX 20 HeCKOABKIX coTen KitoneTpos. Ha X paoTy MATO BARSIOT YCIOBH
HOrOs: 1 Bpesst cyToK. B GOILUIIX APONOPTAX IOKATOPH CEAT 32 BOTCTAIONIL-
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B peayabrate opedzst pacpeaeoTes He caysiaisin 06paton, a 0BpayIor we-
CroTMKO rpymI: 2naenaR nociedoaamensocmb, nocredosamensuoOCmy 20aYGHx
COepx2UZANMO, KPACKWX KADAUKOS, KPACKWLY 2U2ANMO, KPACHLLX CacpE2uzaNMOa,
Genwix kapauroa.

Jlmarpasna HOKAILBACT, TTO B IPHPORE BCTPEUAIOTES IBEISL TOTHKO ¢ OIpEACTET-
e
pasioii caeriniocrs Hamero CoINIa, HO KPACHOFO HBeTa (cneKTpaTbuiX K1accon K
1 M) ne cymecrayer.

Caoit ATTeLHO (padoft SBOMOWIN BeeX ARCIA ABAACTCA CTAANA FAABHON TO-
cnegosarensmocts. Jlantensuocrs oroit cramu cocranaser oxoxo 90% ot neero
BpeNeRI YOOI 3BE3AL A0 CTAXIN HeHTPOHOI IRCIA WA GETOFO KA.
Mpodonscumensnocms acusnu 36e3d na znacwoi nocredosamensocmu sasucum
om ux maces u onpedersemes no popuyae:

1
£ = 10% 3 e, 9.3)

rae M - macea smeaas b maccax Comma. Koraa » nexpax 3seaast  mpotecce Tepo-
SACPHOi PeAIIULI BOAOPOR IAKANTHBACTCS, IRCIAA NEPEXORIT B APYTYIO FPYIIY.

Buas, Kaxoit BeTIe TPHEALTE:IT JBEITA 1 0O CICKTPATLHEH KAGCC, NOAHO ONPe-
AemTY €0 abconOTIYI0 BeTNTINY 1 APYTHE XapaKTEPHCTIIL.

2. Mo coapemennuin npedemasienusn 36eadu oGpasyiomes @ peaybmame
=pasumayuonnozo cxcamun cewecmoa nexcsaeadnoi cpedw. Turautexiii KoMIICKE
pasuepon oxon0 100 mi: CACMACTES, VILIOTHACTES, PACHATACTCA A CTYCTIH (TPOTO-
abeogst), KoTOpsIE MPOROTEAIOT CMATHCS, TENTCPATYPA CTYCTIOD NOBSIACTES 1,
xoraa oma AocTTacT 10 M TPAAYCOD, NATMNAITCS TEPMOSACPHLE POAKIII, B Pe-
ayabTaTe “Ero poRCAACTCR SDEIRA M CHRATIHS HpEKpAMmACTCS.

B xoc TepmosAcpuLX peaiutii BOTOPOR NPEBPAIACTCR B TeM, MPH FTOM DI~
Aensieres onepris. CoIume HevepmaCT crofi Jamac BOAOPORA HPIBIEPHO 3 10 MDA
KT, BABUCIMOCTS NPOZOKHTCTLHOCTH JKUANK JRCILL OT 0O MACCH! MO'KNO NPOANA-
susuposars s TaGamist, Aamoii » Mpoeriu.

Tlo Mepe Toro KAx GOTOPOANOE TONIRO B COTHENHON AAPS GYAET BHTOPATS,
€ro puemiss 0G010TKa CTANCT PACKIMPATHCS, & AAPO - CAUNATECS 1 HATPCDATCS,
Koraa BO0POA DEYTPH SPA HIPACKORYETCS, TEPMOSKEPHBIE peAKIIM GYAYT pO-
RoaaTbCR B TomKoN Bemmen c0c spa. Conume GYXCT PACHIPATECA W tepes
4,6 apa 707 0T HacTosIEro BpeMenn cTaeT KpacKMN Zuzanmon (puc. 9.2.2).
Macca Comina nezocTaTosa 47151 TOF0, TG €X0 IBOMOMILS JABEPUINIACH BIPHBON
caepxnocoii aseadn.

Tlocae 7oro wax Conntie npofizet dbasy Kpacuoro rurawra, ero suemmss oBonouxa
Gyner copomena, 13 e 06pAIYeTCR MIANCTAPHAS TYMARHOCTS. B HeHTpE 70! TyMAIO-
eru ocTaeres ciopumpoamii 1> sApa Connma Gesois KapauK ~ ropsuii i WIOTHIK
ofsexr passtepon ¢ Bexmo. Tesmeparypa HOBPXIHOCTI 6e1070 Kapnka pasia 120 000 K,
B TesieHIe MHOTIX MILLTHONOB B MILLTHAPAOD ACT OB GYACT OCTMBATS I YTaCaTD.
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Dmeprit MAZAIOWETo (BOTOHA PACXOAYETCS HA COBEPIICHHE DIEKTPOHOM PaGOTE
BLIXORA A, M3 MeTATA I Ha COOBUIEIIE BLLIETeBIIENY (POTOIIERTPOIY KHHETUNECK O

smeprun Z222. Tlo aaxony coxpanert oreprin mony I CAEAVIOMYIO Gopiyy:

a2

Vpasenne (6.2) nassmacres ypaonenuen Jinwmeina dxz pomosppexma, rac
hv - oneprus magmomero manysems; A, - pabora pxoza aaexpona. Bii coorner-
CTBYeT MNEHMATOAR BOTINIIA HACTOTH V,,,, KOTOPAS HASWBACTCH KPACKOd zpanuiel
pomosppexma n onpexeaseres pupaeHTeN:

(6.2)

(©.3)

4. Paccuompun npusenenue pomosppexma. Ha
snesmnn orosdiberTa ocropao Acficrate doTodTEKTPO-
HLEX MPHGOPOR, HOTY BN PATOOGPAIOE MPHNCHERHE
» pasmwnnurx ofaacTax maysn i Texmux. B nacrosmee

" pesa mpaxTIICCHI HEBOIMOKIO YKA3TL OTPACTHE TPO-
aRoACTRA, TXE 6B He MCTOTBIORATICH BOTODTCMENTI ~
nmpmewmncn nonysens, paGoraomue a ocuone (GoTo-
opipescra 1t TpEOGPAIYIONIIE HUEPTHIO HATYHORI B D1CK-
punecyio.

Tpocredimun Gorovaenenton apasercs saxyyn-
it gomosnenenm (puc. 6.4.3). On mpesctanasies
coboi oTxaANNL: CTOR TANMLLE 6a7T0K, BRYTPNNAS T0-
BEPXHOCTS KOTOPOXO MOKPAITA (OTONYRCTRNTCTLHEIM C10-
e, caymamun GoroaTonon. B Kasectse auoza oGO
HCHOTLIYETCS KOTBIO WA CETKA, MOMEMaENas B LCHTPE

Gannona. orooesens pirmouacres b uems Gataper, D]IC KoTOpoit BHGHpaCTCS TaKOf,

wrobus oecnenTs dororox: nacumenia. Bubop Mazepiata oTokaTora onpeAeaseTes

PaBoueii 0BTACTLIO CTOKTPA: A1 PFHCTPALILIE BIAUNOTO CHETA it HAPRKPACHOFD M3

RYHCHIIS HONOTIYETOS KUCAOPOTHO-ESUCGL KATOR, A1 POTHCTPAIN YALTPApHOTE-

TOBOTO WATYHEHIS I KOPOTKOROTHORO YACTH BIAIMOFO CHOTA — CYPLAHO-UeUCGHLl.
Tlpn nomagammn coeTa ma KaTOR HTCMENTA B NN BOJWHKACT DTCKTHICCKIIE

oK, KoTOpui MO3BOISET BEMOATY 1 BB mONATS pene. KonGumanns doToarexena

C pete MOIROTAET KOUCTPYHPORATS MIOHKCCTRO AFTONATOR, HATIPINMCD, B MeTpo. Ta-

X aptoMast MoryT Taxse mpeaoTspamars avapin. Ha oanoge, manpivep, $oto-

SICNCHT MFHOBCHHO 0CTANABANBAET MO HPECE, CCTI PYKA HETODEIA OKIIMBACTES

» omacuoii some. C HOMOILIO (POTOMENCHTOD BOCHPONIBORNTES IBYK, SamMCANHbIK
Caeytomuik THm HEMOALBYENLX (GOTOITENCNTOD - IT0 RORYRPOSOINUKOSHE domO-

anesenmu unu Gomoconpomusrenus (pomopesucmopi), oM O6IGAAIOT TOPIIIO

Gomumeli uATerpATLNOI AYRCTUTEALROCTLIO, eN BakyyMike (puc. 6.4.4). Jan wx

usroTonenns: nenonwoyiores PbS, CdS, PbSe i HeKoTopsie ApYTHE NOTYIPOBOANHIL.

Puc. 6.4.3. Doroazexent
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sust 3 wgyms na nocanky camonerawi. Hasewmas cay»6a mepexaer no panio
HIOTaM HeOGXOHMBIE YKASAHIL M TAKHM 0GPA3OM OGCCHENIBACT Ge30maACHOCTH
noxeros. Brewmmuii s 10xaTopa nokasan na puc. 3.3.7. Kopabau u cawoers: Tai-
ke CHAGIKCHE PATHOTOKATOPANI, CYKAIUIMIL A17 HABHTALNOMNLIX Reeit, Taxie
MOKATOPLI COIAAIOT Ha FKPANE KAPTHEY PACTOAOKCHIS OFLEKTOR, PACCRHBAIONIIX.
PaauoBoIA!. ONEPATOP HMECT NePeA IAIANH PATHONOKALIONAYIO KAPTY MCCTHOCTIL.

Puc. 3.3.7. Hageanan paguooxammontaz caysa

B nacTonuee spesst MpiNCHENME PAAHOTOKAIII CTAROBITCS Bee G07Ee PASHO-
0Bpasmsin. C HOMOMbIO AOKATOPOD HABAIOAIOT MCTCOPS B BEPXIIX CIORX ATMO-
cahepis. JloKaTop HCMOLVIOTCS €:2y760fi MOTOAM AN HAGTORGIIA 32 O6AAKANIL.
Haxonen, noxaTopst memomNIyIOTCR B KocitecKmx mecneaosamx. Kaxauti
KoexIeCKIit KOPAGS OBITEILIO MNMECT Ha GOPTY HECKOTLKO PATIONOKATOPOR.
B 1049 1.  CIIIA 1 Berpiun 6511 0CYIIGCTRION DICHEPHMCHT [0 HPHENY CHIHAA,
otpascertoro ot nonepxnoctn Jynst. B 1961 I. CORCTCKINMII YN TpOMABe-
ena pagiookams maerst Beriepa, 970 NOBOAILIO ONEHITS NEPHOA BPAEHNT
IAHeTH BOKPYT cROCi Oci. B NACTOAIeE BPOMS OCYINECTRNONA TOKALUI 1 APYFILX
naaner Commenioit cuetens.

28 anpens 2017 roza Kasaxcran i (PpANIULS OTKPLLT COBMCCTHOR NPCATPIL-
e o mpousBOACTRY pamONOKAmMONIOXD oBopyRosamns «Groud Master 4005
(sasaxcrancrui mugercc -~ +NURS), K0TOpoe IPOIBORIT TPeXKOOPANNATHSL® PAZHO-
noxammomste cramuu. Pagonoxamuomas Texmia » Kasaxerane swaseres oxuoit
13 TSI D MHPE TIO CHOWN TAKTICCIIM XAPAKTCPHCTHKAM, TPEANAINATCRA AT
PAAHONOKANHONMLX HCCACAOBAIIIE  KONTPOTL BOIAYIIHORO IPOCTPANCTA.

Korga Gst1a ocymecrasena nepyas pagsocusian? Kxo nnepusie paapasorar paguo?
Ha OCHOBAIII KAKINX NPHNIIION OCYIECTRISETCH PAANOCHAI?

B tex Gaicm0ua0Ten (HAIECKIL 0MLICA MOAYAALI 1O AMIIUTYACT

4. Jlaa wero myHo Aetexrupomauue bieKTpoMARNATNL Koneamui? Kai ocyie-
Craaseres feTexTHpORANIe ¢ TOwKH IpeHs PuIMKI?
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Kpacussii rurant

Coxmme

Puc. 9.2.2. Hepea 4,5-5 wapx ot COTIE CTANET KPACHLM PHIANTOM

Jlaustusit 5cHoHERHLL I CHNTACTES TUIMTHAN AT 3863A ¢ MACCoil, CPABHIMOF

8. ¥ Maccuenoi saeadut (Macca Gonee wex: » 5 paz Gobime nacos Comuma), Haxo-
ASImeiCS Ha CTAZN KPACHOTO CBEPXTHTANTA, SAPO MO ACHCTBCN CIL TPABNTALII
nammaer cxmiaTbes. C yMeHIICHEEN PARHYCa SBESES N, CIEAOBATEALNO, OFbOMA
CBeTiAG PACTYT MAOTHOCTS i Texneparypa. HauMHACTCS HOBAR HOCICAOBATETLIOCTE
epaomzepuLIX peariuni. B TepNOSACPHLX peaKuX CHITESHPYIOTCA Bee Gonce Ti-
KELE DICMENTLL: rexll, YRACPO, KHCIOPOA, KPEMUILE 1 7ecs0.

Ha cragun, xorga ece xpesmii npaxTiieckn npesparwacs b weneso (Fe,,),
AL DIKSOTENITECKNE TOPMOMICPHLE CHITE CTANOBITC HEBOINOKCH. D10
Camaano ¢ Tew, uto Fe,, 06T07ACT MAKCHMATLHLN ZeeKTON MaCCH i 06pazOBAMHC
Gonee TameALX AACP ¢ DHACTCmHCN DHOPIH HeBOIMONHO. CICHOBATETLIO, KOTAL
KeIEOOe AP TBEIA AOCTIFACT OIPEACTEHOTO PATNCPA, TO JADIEHHE B HEN YIKE HE
B COCTORINI POTHROCTORTS Becy BINCICKAINIX C0CR 3ACIALL, it NPONCKOTNT Heda.
MeATHTCAB AL KOTTANC $APA ¢ HOHTPONIALICS X0 BOWCCTR — 63PHLa COePENOGOI
30ea9b neveposof womuocrs (puc. 9.2.9).

Ciumbmse MOTOKH HCTPHNO 1 BPAIAIOMEECS MATHHTHOE HOR PHTANKHBAIOT 60T-
myIo wacTs maKomEnHOTO 3beo0 MaTepATA, BITOIAR ere30. PadreTaOMATCS
Marepns GoMGAPANPYCTCS BMNCTAIOMUDIL HEHTPONANH, JAXBATHDAR WX 1 0OPAIYS
omeaenTI TAReICE HKeAE3A, BITIOA PAAHOAKTIBSC, DILAOTS A0 YA (3 BOIMOAIO,
20 KampopHis). B AQTbHeHIEN STOT MATEPHAT CHOPXHOBOI 3BT MOKET YHACTHO-
BaT: b OGPAIOBANI HOBHX IBEDA, IAGHET N WX CYTHIOD.

CeToCT: CoepTHOONT 30€30 YBCIITBACTES B ACCATIN MHATHONOD PA3, & SaTex
ocaabenaer; npi ux napume BuzeaneTc onepria 10° M.

Bombuumicn cpepxmoBsx 3besA — A0B0ALHO peAoe wpnewmne. B mamei TaaxTare
MBDECTHO BCETO HECKONLKO OCTATKOB CBEPXHOBLIX, CPEAT HILX caNBie HanecTisie; CBOpX-
uosas Tuxo, Crepxnopas Kennepa, Coepxuonas 1054 r. C mowompio coppesenmoit
anmaparyput oTxpubacres Gonee 100 ChPXOBLIX B FOR B APYFIX FATGKTHKAX, 8 X
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Hpunyun deiicmausn noaynposoduuxosss Pomosnesenmoa obLACHSCTC C1c-
Aviomus 06pazo. TI0TYIPOROAHNI: UMEET YCTORMMEYIO CTPYKTYPY. ATOMS mpoto
CeRnGanL KORATCRTHOM cBA3LI0. 1M OHEPHI KBANTA XBATACT, WTOGA PAIOPRATE CRAIE
eKTpORA © aTOMOM, dIEKTPON cTamOBRHTCs cRoSoammiM. Ha ero Mecte pomaaercs
«Bbipras — nosoxumenvbic 3apad, pasusii sapsAy onextpona. Ecan mpmIoAnTh
PASHOCTS, HOTEHIHATOR, TO 3PS COBEPUIAIOT HATPABIEHHO ABIVKEIHE i NOKBUTCH
sexTpireciuit ok (puc. 6.4.4).

'EC13 COPAMMITS MATEHAT A-THIA W P-THIIA, WA TPANILE NPOUSOHACT nepepactipe-
Aesieiite GAPAAOR: «XMPKILs BYAYT ABUTATLCS B N-061ACTE, 8 DIEKTPOIEL ~ B p-06100TE,
nOKa 1A TpaNHLE HE BOSHMIRYT ABOIKO/ CI0fi 3APSAON, HASHBACMBLL p-1i-TIEPEXOKOM,

1 7eKTPITCCKOE NOE, MPENATCTAYIOICR X AATLREIIENY NepepacHpeneneitio. Botit
Hems SAMKHYTS, HOSBUTCH DIEKTPUIECK I TOK.
a )

PP ]

-0

Pl 6.4, ToryTpOmORIRLCRLE UntaToNent: 1) Xurpis 51 ) p1upesos
) Marepuan n-rina

5. Kpenniiensie 1 AYTie BONTILTLELE (OTODICMENTS! NHMEHSIOTCS AT COTARNIS
conneunnix Gamapeil, HENOCPEACTRENHO TPEOSPAIYIOIIIY CHOTORYIO JHEPIHID B DICK-
Tputiecky0. B HACTOMIiee BpeMS CONHEUNbIE GATADEN SBINIOTCS ATLTEPHATHBNLMI
HOTOHIIKANI OHEPIHI U HCHOTLIVIOTES BO MHOFHX CEPAX AKHUIMI: KOCMOHARTIIE,
caMoneTocTpoGIN, DHEproOGeCTEUCHI XANNI, A1A IBPATKI COTORIX TexeqOHOR,
s anToNOGHICit, 715t CBeTodopos, canon 1 xat (puc. 6.45).

--_ )

Puc. 6.4.5. Tpusenene coxnewnofi onepritt » cersexofi Mectsoeti
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5. Kak NOMNO HPOACTABHTL GOK-CXeMY HPOCTORO PAHONPHCMIMIA % OGLACHMTL
‘npuun ero pators?
6. Kakost 0cOBeHHOCTH PACTPOCTPANCHIEE PAINHLX PARHOBOTH Ha HOBOPXHOCTIE
Bexunu it B OKoIOGEMHOM NPOCTPANCTEE?
@ 7. Ha xaxux colicTBax PajuOBONH OCHOBAN NpHHIMI PaGoThi pagmoroxatopa? Ize
A1 Kaxnx nedell HonOTLAYeTeR PAXUOIOKALIAY

NPHMEP PENIEHHA 3AJAYR

Bazaua. Cxouko KoMC6AMI NPOHCXOTUT B DICKTPONATHUTHOI BOTHE ¢ ATHHOR
ot 300 % 5 BpeMst, pasHOe HePHOAY SBYKOBHIX KoneGauii ¢ wacroToi 2000 Tu?
Hauo: Pemenme:
800 | Iepuoa onexrpomarmmToit somit:

v, = 2000 't

e ), - ATHHA EKTPOMATHUTHOR BOTHEL.

Tlepuox suyxosoii soxmu:

©Ae v, - wacToTa sBYKOBMX KoneGamii.
M3 o7irx (popMY: HAXORUM WHCNO IACKTPOMATHUTHAIX Ko7eBANMI 38 MEPHOA aBy-
KoBoro xoaeGaRI:

Orser: N = 500.

[©)] 3aan anw camocrosTERsHor PEEHMS

Vpooens A

. Heny panio paccTonme A0 caMOTeTa, eCAH NOCAANMAH NAIEH LI PIANOTOKA-
Topon enrman mocae oTpacemus oT canoaeTa BoampaTIACa Tepea 2,0 - 10 c?
(Omeem: 30 )

. Curman pammooxatopa nosspatics: ot osexa aa 3 - 10 ¢. Karoe paccros-
sie 70 o6wexta? (Omeem: 45 1)
Vposens B

. Onpenemnte mepion m mactory pasmonepexaTumKa, paGoTalOmEro ma pomme

ammoii 30 u. (Omeem: 10 ¢; 10 MT'n.)

. OnpenemnTe wacToTy m ANMEY BOANE PATOICPCAGTIHIA, CCTH TEPHOR €ro
onexpomarmuTb KoncGammii paven 10 ¢. (Omaem: 1 MI'; 300 ».)

3.
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Hecuorps a 10 %10 K T0MY MOMEITY PASHOCTS HOTIHAIOB Ha KOKAX KATYIIKE
cranosures pansoft uyaio, onexTpiteckil TOK 1 MOeT PENPATITACE CPASY. DIONY
crosa npenscrayer annentie cauomAyKi, Kak TOTLKO CAA TOKA 1 COMRANNOE WX
MATITOR TOTC MATHYT YNEMLITATLCA, BOSHIKAST BIXPOROE HTCKTPITECKoE oTe,
KOTOpOE MOACPKIBACT TOK. B PESYALTATE KONACHCATOp TePESIPAIETCH K0 TEX 0P,
RoKa cuna ToK, yNeHsmANCh, Ke craer pasnol Y. Depria MATKHTHOTO HOT
B 9TOT MOMenT (.., KorAa i = 0) Tax:e GyAeT paBHA HYI0, A FHEPTHS JICKTPHIECKOTO
S —————————
e
Rece suoBs nosropaerea. Ecai 6t e 6110 HoTeph OHGPFA, KA B HACATMON Ko-
re6areasiion xourype R = O (puc. 1.23), T0 oToT Hpoec APOAIATCA Ot CKOLE
Yronto qonro. KoneSanis Grinin Out mesaryxaomutns. opes TPOMEAYT apoNeH,
pasitste nepiony KoeGaitli, COCTORIHE CHCTEMI B TONHOCTH TOBTOpRIOCH 6. oA
Kax swepsun mpH STox coxpansnack O, u 6o suateue 3 M0G0l MOMeN Bpeuer
L Y ——
sneprau arauToro noxa:
L ¢ ¢ LI
W= F'w 0 2"

Ho s aeficTsirenbRoCTH nOTepH DHEpri HewusGenHst. TAK, B HACTHOCTH, KATYIIKA
 coepumTebHbe NPOBORA OTaRa0T conporusemses R (puc. 1.2.2), a 970 neAer
K HOCTemEIHOMY HPEBPANIENIIO SHEPIHI SICKTPONATHITHOTO MO BO BHYTPEHIION.
oneprinio nposoxuika cornacno aaxomy Jioyas — JNenna (@ = I*Rt). B peayastate
Hero B PeATLHOM KOHTYpE DIEKTPOMATHNTHHC KoleSamms Gea BHemIICH OANUTKI
noctenensio aaryxaior.

@reowoss

1. Ha s acteli cocrows koneSatensunsli KouTyp? HaueprirTe cxemy KoneSates-
Horo Korypa.

2. Kakosa poth KNTYIKI i KOWICHCATOP B KOTCCATENLHOM KONTYDE?

3. Baaroaaps Kaiin: npoNeCca BOGHHKAIOT cROGOANAIE  BLANYSKACHILIC DICKTDOMAI-
misie xoneSauun?

4. 8K IpORCRDET oA MPSRATIESEX AR T DIBKTDOMAERTIIGE OTASe-

5. Totiesy 7eKTpOMATHUTILE KO1eSANIA B PeATHOM KOMEGATETLIIOM KOMTYDE GaTyXaior?

(@) samane (roopormsesros wosnsnosame)

TloarorossTe A0KIAL B BiLZe PeepaTa LI HPEICHTALIN O IPUGOE, IPOTHATHATCHHOM,
15 MCC1eA0BAIIE AMILTICTY KILEX I BPOMEIHLLX IAPANCTPOD DICKTPINCCKOTO CHIMALA —
oemnnorpage.
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TPHMEP PENIEHHS 3AAYUH

Bagawa. AMIITNTYZA HANDSACHIS HA KOHAHCATOPE KOMCGATENLHOTO KOHTYPA
U, = 220 B, a aunantyza cuns: roxa b xarymse I, = 2 MA. Uesy pasuss cina 1oxa i
1 HATpAUKEHIG U B TOT MOMGHT, KOTAA DHCIHS SACKTPIUECKOrO NOMS KOHACHCATO-
pa W, pamna omeprim MarmHTHOTo Mo KaTymki W2

Hano: cn Pemenme:
U, -2208 Tlo saxouy coxpanemns onepriun maxcuuaTsHa
1'-2wA  |2:10°A  |omeprus anexrpmccroro moxn panma:

W, =W,
-7

e =W F W, =2W,
nockonsiy W, = W, cormaco yeomitio sagatis.

v,
Breen W, gt m W,

o oo
. noorony u

, coxpamasn U? = 2u?,
U,
et

Kpose TOro, 10 TOMY e 3AKOHY COXPAHCHIE IHEPIHE MAKCHMATLHAR DHEPFIS
MarmuTHOrO NOTA pana:

Tipoussesen suumcierns:

2:10
20 156 @i -
vz

Omeem: u = 156 (B); i = 1,4+ 107 (A).

(@) snasn ann cavocTonTEnsHoro EwEMA |

Vpoaens A

1.2.1. Hacrora xonebammii 8 xonrype pania 10 MI'x. Ecun xoxeSamia 3apaga npo-
HCXOZAT 10 SAKOMY KOCHHYCA, ONPEAETHTE BPENS, Uepes KOTOPOe 3apSA Ha
OBKTAIAX KOMAHCATOPA § CTANCT PABEH NOTOBHHE AMITHTYA SAPSAR .
(Omeem: 1,710 ¢.)

1.2.2. MaMeenme dIeKTPHYCCKOTO TOKA B KONTYPE NPOHCXOXHT HO JAKOHY
i = 0,01 cos 20t. Onpegemre mepion koneSamitit sapsza. (Omeem: 7/10c.)

1.2.3. OnpegeanTe MHAYKTHBHOCT: KATYIIKH, HOAKTIOMCHHO X KONZHCATODY
eMKoCTRIO 2,5 31D, HTOGH B KONEGATEALHOM KOHTYPE BOIHIKATH KOAC6RHIE
© nepogon 1,57 sc. (Omaem: 25 wTa.)

= 1,4-107 (A).
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Vposens B

. Kouryp pamonpiesitinia Ractpoe ia Aty noss 500 1. Kai nyscio mose-
AT A THBHOCTS KATYIIGH KOTCGATEALHORO KONTYPA, “TO6M ATHEA DOTIL
craza 250 w7 (Omeem; ywemsuns 5 4 pasa.)

1.2.5. B HACATLION KoNeBATETLHOM KONTYPE KoTe6AMNS JaDSAA TPOUCKORAT 0 3a-
KoRY g = q, cos f. OnpeAeTITe, wepea KaKoil IPOMEKYTOK BPEMCHN JHEPTHT
DACKTPIECKOTO HOAS KOMEGHCATOP GYACT B 3 Pa3a GoTLuIe IHEPRI MATHIT-
soro nons xarymx. (Omaem: T/12.)

. OnpeaeurTe mepHoA KoeAMIT: KOIEOATETEHORO KONTYD, CCTH MAKCHMATHE
aapaz KomAencaTopa  nponeece KorCSaNmi panex 2 - 10 K1, @ MakcHya i
7ok 1 xkarymie cocranaser 1 A. (Omaem: 125,6 uc.)

1. Mexanmueciie KoxeSaiis, HAIPIMED KOTEOAIIS MATENATHSECKORO MASTHIKA,
HMEIOT CXOZCTBO € DTKTPOMATHUTHLINI KOTEGAMIAMIL, BOSHUKAONYIMI B JTeKTPH-
secxon kouType. B ABYX VKAJAHNLIX CAVMAX (HIIECKA TPHPOAA KOTCBAIOMIXCH
‘BeAUNIN PA3NAR, HO HX HOMCHOHILE IPOUCKOAAT IO OAMHAKORMMN JAKONAM.

TIpi MexaRUteCKIX KONC6ANIAX NOPHOAIIECIKN HIMEHSIOTCS KOODAMKATA TeTa X
(B cAYuGe MATEMATHUCCKOTO MAATHHKA - BHCOTA) M HPOGKINS EFO CKOPOCTI U,
& NPH DICKTPOMATHUTHLIX KOTESAHNAX HIMCHSIOTCA 3DAA KOWACHCATOPA ¢ If CILie
7oxa § B uemt. B CBASM ¢ ITHM NOAESHO IPOBECTH AATOTHIO NEXAMIECKHX H deK-
TpoMarmMTIHLX KoneGamiii. FTak, CPABHMBAS IPEACTABICHHLE HIZKE KAPTHILL B mal-
Auge 1.3.1, M MONEM YCTAHOBMTS AHATOTHIO MEHAY MEXANINECKHMH I DICKTPO-

1) B mawanbusit MoMent ¢ = 0 OTKIONeHHE MATEMATHNECKOTO MASTHI-
ka OT moiowenms papmomecHs MaxcuMankmoe h . B XaNHAIX MOMeHT cko-
POCTE MAATHNKA DABHA HYO, CACAOBATENLHO, €O KHHETHUECKAS DHCPTIS Tak-
e pasma mymo W, - 0,  NOTEHNHATLHAS OHEDIHA MAKCHMATLHA U PARHA
W, = mgh, . ARATOTUNHO B HAUATLHLIA MOMHT B KOTEGATELHOM KONTYDE B MOMEHT
Bpesern ¢ = 0 KONACHCATOP MAKCHMATLHO SAPKEH ], , CIEAOBATENLHO, MENAY ero

GH AKANN BOSHIKIT SAEKTPHNECKOE HOE © MAKCHMATLTON omeprielt W, = 5=,

& onepris marnuTHoro noxs W, = 0.
B oToM Cayae YMECTHO YOTAHORNTS GHATOMIIO MEASAY MEXANICCKOf HOTeNIHAT)

s0ft onepriedi W, 1t aneprueii aaekTpirteckoro noas W, & Takie MY BMCOTOR

1

1 aapaao g
2) Uepea mpomesicyTox Bpesens, panusi f

T, MasTHux npoxoT MOTOMKENIE

pasnosecus (suicora h = 0, caeposatensiio, W, = 0) ¢ MaKCHMATLIHON CKOPOCTHO U, ,
10
pn aro smerecican oepriia W, = 5 muf . 3a eTREPTL HEPHOTA KOBEOHCATOP N0~
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HOCTA0 PASPAAILICS, 1 SHEPFILS IEKTPHECKOro TOA YMERBIILIACK 70 Hys (W, = 0),
BT0 7K BPEMSE HCPIIA MATHNTHONO 0T AOCTIINA CROGTO MAKCHMATLHONO IHATCHIE

w,-Lor
Geg
B 970N CyaE CYIECTEYET ANATOTIA MEAY NeXAHHSTCCKOl KHHCTHCCKOl DHep-
sueii (W,) w omeprieit sarurioro noxn (W), @ Taxie MeAy BeTHTHHANE Nacch
Texa (m) n nnayKTHBROCTIIO KAty (L).
3) B eosen, xoraa £ = 5 T, MARTHINK A0CTIFACT €Boero KpaHero Tpasoro mooem
(sutcora marcuwamsma). Hpu maxcnuansoii mcore W, = mgh m W_ = 0, T.c. nes
samacemmas omepris Tena onaT, mpeoGpaIyETCA B MOTRLEATLEYIO SneprI0. B 10T

1 1
nepuog ¢ £ =3 T g0 ¢ =5 T cuna Toxa 5 Kowrype Gyser y6usars, w0 nopacser 3a co-
Goit ocabaenue MarmTioro noxn katymkir, KONZeHCATOD HATHET HepeaapAKATECS,
‘BOQNIKIET TEKTPIICCIKOR HOIE, CTPENSAINECCs 0CIABHTE TOK, KOTOPALt B HTOTE CTANET
pasen mym0 W, = 0, a 5apsia Ha OGKIALKAX KOWIEHCATOPA AOCTHIHET MAKCHNYMA
1
W, =oedi.
et

B 9TOM CyAC AHATOTIE MEAAY MEXAHECKIMI f 91CITPOMATHITHbINI BETIIL-

Hau GyAer Taxofi e, KK 9TO GLUIO OTMENEHO BHIIe B IEPEON HyHKTE.

3
4B wower spescenn, xorga £ = T, mponexoxT o6parisit KoreSarei npoece,
onmcanatii 5o BTopoN MymKTe, CACIOBITENLHO, B ITOM CTYNAE ANAIOTHS MEALLY MeXAHIIC-

CKHMII I O7EICTPOMATHITHEIMII BETHMIHANIE 6YACT Takoil e, KAk B0 BTOPOM IYHKTE.

5) ANAOTHUNMe NPOUECCH HANEYT NPOTEKATE N B OGPATHOM NAUPABICHII,
5 Momenty ¢ = T cucrena sosspamaeTcs 5 ucxoauoe cocromuie. KoneGarebsit
HpONeCe HORTOPAETEA B BLNICOMHCARHOI HOCIEAOBATELHOCTIL.

Tabnuya 1.3.1

ANGA02UU NeHOY HeXANUNECKUNI U S7CKMPONAZHUM AU KONCTAHUANY

Mexammiceue xoxeSamu DaekTpoMarmuTHLIe KoTEOANIT
Bpe=x sanTmnga B KoTC6ATETLHOM KONTYDE
W, = mah,

w,-0
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Oronuanue mabauyw 1.3.1

W, = mgh_

w,-0

W.-0

W, - Lmo
= gmeh

W, = mgh_

w,-0

Mt paceMOTpe HIEKTPOMATRUTHE KOTCBANI, CONOCTABIAS © MOXAHIICCKIMA
KOMEBANIAMI MAATHHIA, CONPOROAAIOIUMICH RIAMMHEINI NPEBPAINCHIANI HO-
Temumanbnofi 1 KimeTHTeCKO dHEprIil MasTHIKA. B PACCMOTPENHON HAMM caVHae
SHOPIIIS DIEKTPICCKOTO TOMA KOHACHCATOPA AHATOTINHA TOTEHIUATLHOR NPT
MASTHHKA, DHPIIA MATHUTHONO IO KATYIICH ~ KIHETHCCKOf JUEPIILH, CILIA TOKA.
B KONTYPe ~ CKOPOCTH MK MASITHIKA, HHAYKTHBHOCTS ~ MACCe MASTHIKA.

B maGauye 1.3.2 otpwwens: Goliee HONNMe BETNHNS, XapAKTEPHSYIOILE Ne-
XANIIECKHE I OACKTPOMATHITHAC KOTEBAMIS, MEAIY KOTOPMMI YCTANARIHBACTCH

Tabnuya 1.3.2

Anazozuu newdy usuecruxu seruvunany,
XAPAKMEPUIYRUUN HEXAHUNCCKUC U IACKMPORAZHUMHELE KOACOAHUS

Mexammuecxne xoneSaunn

DaexrpomarmuTiIe KoeGAMIT

Koopaumara x

Bapaz g

Amnauryza A

Maxcunansiusii 3apsz g,

Cropocrs v = x'

Cuza Toxa i = ¢

Vexopenie a = v = x"

Cxopocrs, maserens cust Toxa i = "

Macea m

Muyxrusuocrs L






OEBPS/image/1144.jpg
obmee Kommuectso npessciio 1500. Bemumc
CBEPXHOBBIX GBE OBOTAIIAIOT MEKIBESALYIO Cpe
AY TAEILIMI DIENCHTANI, CIOCOBCTRYIOT HOROMY
aseazoobpazonammo.

TIponeccst, npoTesaionpie nps oGpasoBaNI CBepX-
HOBOt SBE3AL, A0 CIIX TIOP HIYIAIOTO, KAk 11 70, UTO
ocraercs o usnauaTLHOf sesbt. PaceMaTpuBaIOTCS
H TaKHe (PHHATL JBOOIII CHEPXMACCHBHbIX 553,
saxamunpanmuecs obpasosanien nedmpounoi
aaeadn u uepnoii dupu.

Tlo nepsoii mepeus, CHbHAR TPABNTANINS B HEADAX CBEPXFHIANTA JACTABIACT
97EKTPONM HOFIOTHTHCA ATOMHLM SAPOM, DA€ OHi, CTMBASCH ¢ NPOTOHAMH, OGPA
ayior HeliTpoust. DICKTPOMATHITHME CHIN, PAVIEINIONNE SAPA, HCUEsAIOT. 3nes-
74 exme ciTbee CAMMACTCS N NPEACTABASET COGOIl CREPXILIOTHLI Wap, cocToMIy
M3 HEHITPATLHLIX ATOMHMX FACD W OTACALEMX HeWTPOOS. PasMep Takix SBe
MIMEPSIOTCS HECKOTEKUMI XECATKAMH KIIOMETPOR, X mioTHoers 3 100 Mam paa
npesuumaer wioTsoeTs soms. Ux nasusaor wedmponusixu ssesdamu (puc. 9.2.4).
HeiiTponnas s5esta MOAeT GTh HaGMOFaeMa ¢ BeMIN B PASHIX CHEKTPATBELLX
Auamasomax, BKmouAs onTHecKuil, Ha KOTOpsHE mpEXOmNTCS 000 0,003% Beei
oy saenoit spe3x0it ouepri.

Puc. 9.2.3. Coepxuonas svesta

Puc. 9.2.4. Helirpounas anesta

Tlo sropoii mepeui, ecuu ssesta ofaaAaeT AOCTTOuHO GoxbmION Maccoil, TO
CHATHE NPOROMIACTCS 1 SBEA CTAROBHTCS WepHO Jwpoil. CymeCTROBARIE HePHLX
Aup G110 HpecKasano obmeit Teopueii oTHOCHTETLHOCTI

epuas Abpa ~ 06AGCMYL NPOCMPANCME-6PEMENL, 2PASUMARLONIOE NPUMA-
acenue Komopoil NaCMONLKO GeUKO, UMO NOKUNYMY ee Ke Mozym daxce obBermbL,
Bauscyuueca co ckopocmbio caema, @ Mo uuCne Keanmw camozo caema. Ipanuya
amoii ofnacmu nazwaaemes TOPUIONTON COBLITIHIL.






OEBPS/image/516.jpg
Pacesompun npunyun delicmaun connewnoii 6amapeu. Coxnetnas sueprus
npeoGpasyeTcs B HOCIENOBATEDHO NOAKMONCHNBX (poTodTeMenTaX. OcHoBoii $oTo-
9IIeMHTA ARICTCS KPHOTALT KpEMHISL, COPMHEHIS KPOMAIS OYeiE PACTPOCTPANENE
5 npupose. Cawusit masecrabi ~ 570 Oxems Kpesmis, wuit mecox. Ha moyuenme
NEACTUR KpeMINS HAHCEH ¢ OAHOf cTOPON cofi 60pa, a ¢ APYroil - docdopa.
Tps nomagamus comnewtoro cueta ua (OTOITENENTS GATAPEI X HOBEPXHOCTL GoM-
6apaupyeTes (hoToHAMI, KOTOpHe BMONBAIOT HIBHTOVHAE IACKTPONM HA TPANMIE
© (pocthopon, I Te HANHHAIOT ABKeHUE K «AMPKaM» HA rpammme ¢ Gopou. Taxi
06pa30M, ROJMIKACT DACKTPHECKHI TOK, BAMOUMICS YIOPSAOTONILIN ABUIKCHIEN
aneKTpoHOR. K (OTOSIENERTY NOABOAATCR METALIIICCKIE AOPOAKKIL, Heped KOTOPHIE
Tox mozaeTcs noTpeSHTEO.

B macrosmee spews 5 Kasaxcraie npoussoacTson $oTodTeKTpiueckix MoRy et
Ha OCHORE OTENECTREHHOTO KPEMIIA daHUMACTCS KoMmamuS «Astana Solars.

Orrr———

. Kasoe anzenne uassimaior dotosdbexros?
asc opuyupyiores aasonoMepiooTi boooddexta, yeraonerte A. C1oieronn?

Kakoli KpHBOIi OIHCHIBACTEA BOILT-ANTCPHAS XapaRTepHCTIKA doTodpdeKTa? Uro

I ——

4. Kax gopuymupyiores ocnoise saioms dorospderra?

5. Tte npimennierca dotoodbdexr?

6. Ha KaKiX QU3NHOCKINX SWICHISX OCHOBAI NPNIII COTHOTILX TOAVIDOBOMIHKO-

Buax Garapeil?

NPHMEP PENEHHA 3ATAUH

Baawa. TloTox (OTONOR BHONBACT NI METALTA (OTODMCKTPONL, MAKCHMATLHAL
Kuneriieexas omeprun KoTophrx pamka 10 9B. Duepris GoTonos B 3 pasa Gomsme
paGorst BLrxoxa porodmexrporos. Kaxosa ouepris poronos?

Pemenue:
Hamumess ypasuense Dilmmeiina Ans poroaperra:
E,-A +E.

Bo scex sanauax ororo maparpada npient: mocrosmast Tnama 6,62 - 10 Jlic-c;
exopocts crera 3 + 10°/c; Macca oaexrpona 9,1095 + 104 xr.
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[©] 22naune (reoperiiccxoe weeneaonanne)

Toxrorossre Aokaan a Tesey +HETOpIS PATHOs, HENOTLIYS MEQOTPAGIEY.

1. Anazoro-mnpossin npeodpasonateaem (AI) (¢ anra. Analog-to-digital-
converter, ADC) naswaarom yempoiicmoo, npeofpasyiousee oxodnoi anaxozoswi cuznax
& 4ugpoooi cuznan, m.e. o «duckpemnwii x0d». Kax npasuxo, ALIII - snexmponnoe
yempoiicmao, npeolpasyousee nanpaenue s dsouunmi yudpoooi xod.

O6pamnoe npeobpasosanue cuznana ocyuecmansemes ¢ noxoubio mudpo-ana-
oronoro mpeobpazosateas (IIAD).

Pagios0mIE HCMOALIYIOTCH e TONBKO AUTA HEPERATH SBYKA, HO M ATA MEpeAatH
naobpancenns (zenenunene).

Tpunman neperawn moGparenmit ma paccrosmme cocroT B crexyiomen. Ha
nepeaaIOmeii CTARIITH TPONIBOITES! MpEOGPAIOBATIE HAOGPAEIIS B MOCTEROBATETD-
HOCTS OMeKTpIECIKH CHIMATOD. BaTeN DT CHIHATAMNR MOAYIHPYIOT KoRCOAMIS,
BupaGaTsmacsie renepaTopo nucoKof sactoTsi. MoAyAMpoamTas 9K TpOMATTHT-
nas oama mepenocT mndopuammI> ma Gombume paccTosmus. B mpesmie mpowa-
BommTes oBpaTiOE Mpeodpagoname. BHCOKOTACTOTHNIE MOAYAMPOBATELE KoNCOAMMS
AeTexcTupyIOTes,  mOTyReH ML cirIAT npeobpasyeTes b BumMNOe HI0Opaene. s
IepeRat ABMKENHS HCNOABIYIOT IPHIIIN KHIIO: HEMHOTO OTIHNAIOMHECS APYT OT
APYFa H30GpaeNIS ABIAYIEroCs 00LerTa (KAAPR) MEPEAGIOT ACCATICH PA3 B CEKYHAY
(5 exennzenmn 50 pa).

TenEBMAMONILIE PAAMOCHTHATEL NOTYT GHTS TONBICO B AMATAIONE YALTPAKOPOTIIX
(eTponsrx) pon. Taxue BB PACTPOCTPANSIOTES OGLITHO AL B NPEACTAX TPHOF
muammocTn antemmu. TlodToMy ATS OXDATA TeXCBEAMONNMIN DemamIEN GomBmOfH
TEPPITOPII HEOOXOAMMO PAIMEIIATS TeTeNEPEAATIINKIE SAIE i NOAMNATY X ANTCHIL
Bustte. Anaricias TexepnononHas Gauns (Kokrobe) peicotoit 372 Merpa anasercs
camoit mtcoroit n Kasaxcrane. B nactosmee spess Tenenamonmast cers » mameit crpane
HACTHTHBACT MECKOTLKO THICS BEIMATETHWMX CTANIM; MX MCPEXASH NPHHINMAOT
oxono 10 wn renesu3opos.

Boma ymepenmoro mpmewa TeneBWACHNA HETPEPMDHO VBeTWSMBaeTCs, ocobenno
6718T0AAPs HCNOABIOBAMNIO PETPANCAHONHLIX CIVTHIKOD.

2. Jlns nepeaasn BHACOCHINATOD 1 U IPHENA HCMOTLIYIOTCS AHAR0Z0-YUPPOSHE
npeoSpasosamenu co eneyuanonminu cuznarany (puc. 3.4.1).
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Jonoanumensuwii xamepuax
24 zexabpst 2004 roza Besus NONATA NOX CAMBI CHLHEL B HCTOPII B

Gpoc pammami. B 10T fens BLGpoc MPOUSOLIEN OT HETPOHO 3Bes A, HA-
xonsmefics ua paccTomui 50 THCAY CROTORLIX AeT oT BeML.

(D)momoes

1. Kaxosa xapaxrepuas ocobemocrs, muarpavait Tepumupyura — Paccera? Kaias
IpyiIna aBea AnIAeTCA HANGOICE MiHOTONNCICHHON o AUATpAMAE?

2. Kaxoii nepiox choeil Xuaui 3Bedza MPOBOAIT A TIABMOIl MoCTeR0BATENLHOCTIY
Kakoli opy.10i ONPEACTHETCS HPOAOIHHTOILHOCTS JUFIE 063 1A FO noCte-
romarennocT?

3. B Kaxoll MacTi AHATDAMMIA PACTOAATRIOTCA WIS, KOTODLLE OBIAARIOT GOLIILMIL,
wex y Connna, Tesmepatypait it caermniocTLIO?

4. Kax sosmmcaor svea? Korga obpasomanoes, Comuue? Kux OyAer saxamsmsarscs
[ ———

. Kaic npoxoiT uoueHLE WK Y MaceHBLX 980317 KAl MOWHO 0FbSCHTS K01

sane (33puin) enepxHOBOH IeI?

6. Kaxie eme Moryr Guiri, GUHAIL AUINCHIONO LKA CHEPXMACCHRILIX Ameax? Kak
osuIaI0T HeliTpOmILLC JeA? Uro 30 OBLOKT YepHas AMpa?

@

1. PacnonosiTe B NOPAAKE BOIPACTAIS TOMICPATYDH ATMOCHODH JBCI CHEKTPATLILX
waaceon F, G2, KO, AB, BS.

2. B cuaprdort ua npitoenus Play Market sarpyaute Gecnaaruyio nporpassey +3neas-
Haz kapra (siranet)» . Hanpansre caoe yerpoficrao ua meo, ua ero akpaxe otoGpagates
vena ameas, commes it 1 mraker. H2yHIETe, B KAKOM COTBOIIHI B HACTOAIIE MoMOWT.
Haxomeres ComLe, KAK OTHOCTOILIO HETO PACHONOWCHN MIGHCTS. BANHIINTE oM
HaGmORewHs B TOTPARL.

1. B acrpomowui uasepemue paccTofuii o 06LEKTOR B KIIOMETDAX He-

yaobuo, Tax xax Rame o Smmxaimux obmexrons, Taxmx xax Jyma u Com-
e, paccTosm oSoaRauaIoTes Gonbuma uuena. Tax, KATPHAMeD, CPEAICE PACCTO-
nite ot Besmu 70 Jlyist cocranaser 384 400 xa, or Bexnit Ao Comuna — 150 000 000 s,
o1 Conma o Vpasa ~ 3 000 000 000 .

Buryrpi Comentofi CHCTEMSL /U1St HIMEPEIILt PACCTOMIIE HACTO HCTIOALIYIOT APY-
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Vpoaens A

- Kakyio MAKCHMATLIYIO KHHETHUECKYIO IHEPIHIO HMEIOT DTEKTPONS, BHPBANIbIE
3 oKerza Gapus, npw 06y veri cueTo wactotoii 1 ITu? Vuren, 4ro padora
Bhrxosa 8 oxcuze Gapus pasa 1 9B. (Omaem: ~3,14 oB.)

. PaGora suxoxa onexrpona u3 Merana cocrasaser 4,28 9B. Haiigure rpamis-
nyio gy soxus dorosppercta. (Omsem: 290 mn.)
Ypoaens B

6.4.3. OnpegeaiTe HANGOTLIIYIO CKOPOCTS DACKTPONA, BELIOTERNICRO 13 NEA, TpI

ocaememiu ero caetow ¢ AnHoit Bkt 400 my. VeTes, 4T0 paSoTa BLXOAR
oaexTpONA M3 MeTasIEcKoro eaus pasua 1,94 oB. (Omaem: ~640 xx/c.)

6.4.4. Harpiit 0CBEIAETCR MOHOXPOMATHUECKIN MITYUCHHEM ¢ ATHHON BOTHL

7. = 40 s, Onpeeare packyio rpamHLy (GOTONDBeKTA A1 HATPIR, CCTH HA-
npsceitte, M KoTOpON TpeKPATIITCS oTOToR, U, ~ 28,9 B. (Omaem: <570 mse.)

. Ilmwna soamst xpacuofl rpamumst (GoToddpeRTa AT HEKOTOPOTO METALTA
coctantsier 307 . MaKkCHMATONAS KUHCTIECKAS! OHCPFHS GOTODICKTPONOR —
1 9B. Hajipuwe oTsomiense padoTst BHXoRa DTEKTPONA K€ DHEPIILN TAKAIOMErD
(borona. (Omsem: 0,80.)

1. Orgembinsie MOTeKy M HOFIONIAIOT CBETOBYIO DHEPIHIO HOPIISN ~ KBANTAMI hV.

B Cayuae BUANMOTO i VANTPABHOTETOBOTO HATYYeHMii 9T IHEPI AOCTATONHA ATH

pacieren s MuOTX Monexy:L. B oToM NPOSBISeTCR XiMIeckoe feficTBie cneTa.

Pacuensienite MOAeKy N0% AeficTRMEM CBETA HALLIO OTPAKENIE B CIEAYIOUIX 5a-
xomax doToxmmu:

noznouennwil aeusecmaon pomor Mowem anasams npeapauseniLe MoK 03N
aonexyam;

PomoxUNULECKAR PearyUA GOINMONNG NPU YCAOGUU, WMO INEPIUR PomONG
Gocmamouna Gas papwea MoneKyARpUME conzel, m.e. 1e Menvue Iepzuu
Quccoyuayuu.

JlioGoe npespamenite Mozexy: ects xiMmuecxuit nponece. Uacto noee pacien-

eHIS MOTEKYT CHETOM HANNNACTCS MEAAS LENOWKA XHMHHECKHX mpespamemtii.

Bumperanue TRaeii Ha CoTHIe ¥ 0GPAIOBANNE JATAPA ~ ITO HPHMEPH XHMITECKOTO
seiicraus coera.

Basnefilnie XiMecKie PeAKIUH O ACHCTRHEM CHOTA TPOHCXOAAT B GEICHEIX

AMCTLSX fepeBLen i TPAbe, B MRAAX XBOM, BO MHOTHX MEKPOOpramsuax. B sexenon
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Tubponofi curman  Plucxpersas (xemosamnac)

Aharoromts cnruan

naronarmnise | Hewaanmommiiee

Puc. 3.4.1. Buss curuazon

Ananozoswil cuznan npeAcTaRASeT coSofl CHIHAT ARHHLLX, ¥ KOTOPOFO KamAii
3 IEACTARAAIONIEX NAPANETPOB ONCHBAETCH (YHKeH: BPENCHI It HerpepHBMLI

AHATOTOBME CHPHATH HACTO MCHOTBIYIOT A5 NPEACTABACHIE HEHPEPHBHO
momenmomuxes dusnseckux semwnn. Hanpunep, amarorosuit anexrpuseckiuit
CurHAT, CHENAENIL C TEPMONAPH, HeCeT HHGOPMAIINIO 05 H3NCHENIH TEMICPATY P,
Ccnrman ¢ MEKpOROHA - O GMHCTPMX WIMCHEHNAX AABACHHS B GBYKOROH BOAHE.
AHAIOrOBOE TeCBI eI ~ O M3 BIOB TeeBeNIANILL.

B HeKOTOPHX CTPalaX HPIHOE AHATOTOBOE TENCBHACHIE SAMEHSETCS HHPPOBLIN.

Jucxpemnwi cuznaz (o nar. discretus ~ «npepummCTsIiis, «pasACTONILIIis) —
CMriIan, KOTOPLI ABTCTCH TPEPLIBHCTAIN (3 OTIIUNC OT AHATOTOROTO) I KOTOPHIE
HOMEHACTCS BO BPEMeHI i NPHHIMACT TIOGOE IHATCHIE I3 CHCKA BOGMOHALX JHAUCHILE.
(CHUCOK BOIMOAILIX GHAWCHIE MOKET 6T HENPEPLIBHELIM ILTH KRANTOBAHIEIN.

CymecTsyer nyraunia NesAYy NOHATHSMI AHCKPETHOTO I HU(POBOTO CHIHATOR.
HacTo WHQPOBOHl CHIHAT HASMBAIOT AUCKPETHMM, HOTOMY WTO O COCTOWT H3
Auckperiix (oTReBHLX) daCTel (samples), HECMOTPA Ha T0, UTO MUGPOBOH cHHAT
He ARIACTCS NPEPABUCTAM CHIHATONM.

JlHCKPeTHOCTS, TPHMENSTCS B BAITHCANTELNOM TEXHIKe A1 NAKETHOM HepeAatn
A

Ludponoit curman - cuznan, xomopwi Moo npedemasums @ ude
nocnedosamensnocmu duckpemunx (yudpoanix) auavenui. B name spexs nanSonce
PACHPOCTpANCIIL ABOWNHELE LHPPOBKIC CHHATH (6HTORLF NOTOK) B CRATI © IPOCTOTOl
KOAUPOBANIL 1 HCHIOALSYEMOCTSIO B ABOWHOT D exTpomKe. /L5 Hepexa it HHPPOBOrO
CHFHATA 1O AHATOTOBM KAHATAM (HATPHMEP, HICKTPHYECKNN W PATNOKANATAM)
HCHOTBIYIOTCR PASTHRbE BB MARMIYINIMI (NOAYIIMI).

BasuuM CBOHCTSON IHPPOBOTO CHIHATA, ONPEACTHBIIEO ero AOMMEMPOBANIE
B CORPMEHHLLX CHCTEMAX CRAZH, ABIACTCA €O CIOCOBHOCTE K NOTHON perenepanii
& perpancaaTope. JeficTRNTENLNO, KOTAR B PETPANCIATOP MPUXOAMT CHTHAX
© HEBOTLIMNIN NOMEXAMI, OH PEOGPAIYETCH B HUGPOBYIO GOPMY, i PETPANCAATOP
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IyIo efumEIY HSMepeHES - GCMPONONUCCKYI
eunuuy (a.e.).

Osua actpomommueckas equmuua pasua
cpeduemy paccmosnuio om Jemau do Coanya;
1a.e =150 10 x (puc. 9.8.1).

Tax, 70 Ypana oxos0 20 a. e., 10 ecrs 5 20 pas
6oaume, wex pacerosiie ot Besn g0 Conuma.
Taxue cpasnuTerbube famue paccTommmii B
acTpoROMIeCKofi CAMNMIE i YAOGHL, i PALIO-

T —
emmunna (1 a. e)
2. Tipsoe uaveperite pacerosmuii A0 Koc-

MirCCKiX Te N AMCTAHINAX B HECKOTSKO ACTPOHOMINECKIX CRMNII BOIMOAHO
nowomLI0 paduonoxayuu. Iro ouens Tousi cocos. OANAKO TPH ero HETOTL0RA
I HEOGXOMMO YUNTIBATS ABMACHIE BEMAI I HCCTOAYEMORD TENA, A TAKAR ARATH
exopocs cuera. Tlocrammuti PAMIOTECKONON, CFAL OTPAIKACTES OT HOBEPXHOCTIE
neSecnoro Tena  cuosa npummMacTen ma 3ewae (puc. 9.3.2). Pamuonys npoxomuT
Asofisioe paceTosmie (rya-06PATIO); AR BPENA, KOTOPOC JATATILY CHIHAA Ha e
ORoeNIe MYTH, MO0 BUCHNTATS CANO PACCTOIHC.

3. Eea CMOTPETs Ha OFWI i TOT e MPEANET ¢ PASHMX MECT, TO O OYAeT
Memsms cpoe pacmonowenme ma (one Gonce yraremmx mpeaweros. Ecan ot
OB MPOAMETEL AIEKI HACTOTSICD, "TO X BAAUMAIM FICPCMIICIIICH! TPt Tepeste-
eI HAGAIOATENS MOHO TPEHESPEND, TO 13 FEOMETPIIECKILX COOGpaRemIi CoBEN

® neTpyauo yomams pacerommme 20 GuuaKoi aves

aut. Yron 7, pacnonowennsii nATpoTID KaTeta

npaNoyroaboro Tpeyrorbmma acTpoNoNIIe-

cxoro macurraGa (puc. 9.3.3), npunsto naswsars
T ———————

Vzon, nod xomopuws co aaead Gwn 6
uden cpednuii paduye a semnoi opbumu
(a=1a. e) - nepnendusyanpunii ayvy spe-

nus, naswoaemen romwmAM mapazTAKCON T
)- % (puc. 9.3.9). Tomwumsii mapannaxe oupeaeamor
= = ¢ rounoeriio g0 0,01, dotorpadmpya oxun
Puc. 9.3 476 36 yHaCTI SBEIRORD HeBa ¢ MpOMEIKYTION
» nomrona.
Onpedeaus pacemosnue r 3o saesdu:

r . Tae yroa x, mavepmenuit B coxynzax,

ABATCTCR ONEHE MO BEANMNON, HANPHMED:
1

Optura Boscn

Puc. 9.3.3. Toawamati oxua yraomas cexynia pamma 17 =it

napannake - 1 JLus KoM MAOTO YT, Kak HIRECTHO 3 M
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AHCTe TR ACTCTRMEN COTNIA CYIIECTRATIOTCA TPOKECCH, HEOSXORUMAIE A1 AKIIHE
na Beaere. Omi AAIOT HAN He TOALKO MHILY, HO i KHCIOPOA AT AMXAMIS.

JlneTss HOTMOMAOT 3 BOIAYX YTACKMEAM ra3 I PACICIANIOR €XO MOTCKYAH
1A COCTADHbME SACTI: YTTCPOR I KHCAOPOK.

Tpocxout 970, Kax yeramosiLx suzamwwics pycxi Guosor K. A. Tmupises,
» MonexyAax xTopoduLTa NOR AciicTBen KpacHsX Ayei conmeunoro cnextpa. [Ipi-
CTPAIDAT K YTACPORIOI LENONKC ATOMSI APYFIIX DENCHTOR, HSBACKACNIIX KOpHNIT
W3 ESTH, PACTCHIS: CTPOST MOTEICY st GCIKOB, JKHPOD X YEACBOAO.

Bee o%0 mpowcxoguT a csier oneprn commesurx nysei, TTpiien 3gecs ocobemno
Banca me TOTKO caa SHEprAS, HO 1 Ta (BOPMA, B KOTOPOR ONa MoCTYmaET. BoTo-
CatuTe (raK HASMBAIOT TOT MPONECE) MOKET MPOTEKATS TONLKO TIOR ACHCTDIEN CBETA
onpeaexentoro cnexpansoro coctasa.

Mexanusx gomocunmesa eme ne mscren xo xomua. Korsa oro mposoiizer,
A8 enOBECCTDA, BOIMONNO, HACTYmNT 1OBAS 2pa. BemKH 1 APYFHE CAOKHbC opra.
miscexe BemecTsa MO GYACT NOTYHATS Ha (ABPHIAX HOR FOTYGBIM HEGOCEOROM.

2. Xuwmuecxoe aciicTaue cnera aemut b ocuone oGHuNON pomozpaduu
(HE IJH®POBOH!). Uyscraurensmsii c10ii (POTOMIACTHHKE COCTONT M3 MATEHEKHX
xpucTanmuo Gpomiza cepedpa (AgBr), sipamremmsx b weaat. Benm wyckos,
DLApeSANHLIN O ePHOi GYNATI 1T (OALFH, HACTITIHO JAKPHITS CCTORYDCTBUTETD
110 (POTOAACTINKY B TENHOM HOMCICHII 1t HAIPABNTS A Hee AUCBHO CBET WA
Cer o7 NOmHOTO HCTOUMIKA, TO OCBOENNAS HACT) (OTONAICTHIIN TOTEMHECT, @ B
Tos Mecre, A pacnonoAen CBOTORCHpOMMNACNL KYCOK, TOAYIHTCA coeToi. TTpo-
Hece nory eI 05RO (POTORpPAQHI COCTONT I HECKOMBKIX ITATOB, NOKAAMILX
ua puc. 6.5.1.

Heramumuait nporeee Tponeee otpasenns
Iiposs e

epene
Bacaerxa Aghr
n ero nponsaenne

[rrs—

Puc. 6.5.1. Tiponece nonyems gororpadin
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3am0B0 (hopMIpYeT cHTRAZ, TOMOCTHIO YOUpAR HeKaMeHMSL. ARATOTOBM e CHrHAT
VARETCS YeWTNTS THIY BMECTE € HATOAMBIIMICS HA HEFO MyMAMH.

C Apyroit cTopomu, cean WA(POBOI CHITAN MPUXOANT © GoTBIIMNI mOMEXANI,
BOCCTAROBHTS €T HEBOIMOHO, B To BPESS KAK KO HCKACHIOFD ANATOFOBOTO CHITATA
om0 maBIEH waCTH MubopMAmM, XOTS 1 ¢ TPyXOM. Ecmn cpapmmnats coronyio
cosan amanoronoro dopmata (AMPS, NMT) ¢ mupponoii casanio (GSM, CDMA), 7o
npi moMexax na MEBPOBO THMIT 13 PAIFOBOPA BENAARIOT MOPOF TeTHE CIOBA, A HA
aman0TOBOfi MOHO BeCTH PAITOBOP, XOTS I € HOMEXANIL.

BLXOX M3 AAMHOf CHTYAIIH OCYIECTRISETCS, B YACTHOCTH, PEreHCpHPOBAMICN
WHPOBOTo CHIMATA MYTEM BCTABICHIS PETCHCPATOPOD B PAJPD AMMII CHAIN WA
yMeHbIIEHI TS T CDATH (RATPHMCP, YMERbUIHHC PACCTOSTS OT COTOROTO
Teneqona x0 Gazomoii cTammm, WTo ACCTHTAETCR Gonce MACTEIM PACOMOCMMEN
Gasobx crammit ma ectnocTi).

‘Menombaonanie B WIPPOBLIX CHETENAX ATTOPATMOD TPOBEPKH 1 BOCCTAHOBEHHS
HPOBOi MAGOPNAII MOTBOTACT CYMICCTIENNO YBETMTHTS HAREHKIOCTS MEPEATTI
wnpopmam.

OcroBHOE paammtHe XY AMATOROBLN M WHPPOBNIN CHIHATANM 3aKTIONACTCS
B cTpyKTYPe mepenanacoro cHrmana. AmATOTOBME CHIEATS MPEACTABISIOT CoBoi
empepuBuLi MOTOK KORCOANMIE © MOMCRSIOWMNMICS AMIINTYROR M wACTOTOR.
Iupposoit curran mpeacantzer codofi AUCKPETHAE KOTEGAMILR, SHATEHILR KOTOPEX
sasmesT or nepenaromeit cpemst.

® Bonpocki

1. Kax ocymecranmores nepesata i npues waoSpukennit (siacocurnanon)? Kawe
npeopasonaTeTH 418 JTOFO HENOTLIYIOTE?

2. Kaxue cnlenuianiilie CHIATL IDHMEHAIOTeS 14 NOpEAQHH 1 IDHEMA JBYKa 1 Hoo-
Gpamenua’? B wex aakuiouaeTes HX 0co0emOCTL?

KAKie Mepil PHHIMAIOTCH [T PACHINPEHIA AGTSHOCTI CHFHATA N TOBMIHHA

Kauecrsa ero npuema?

1. B COBDEMEXIOM MUPE CYINECTRYIOT PASINILIE CPEACTEA CRATH, KOTOPHIE HOCTO-
KO pagRBAIOTCR 1 CoREpIIENCTAYIOTCS. CRAIL ~ IMO GaNHelULCe I6CHO @ CUCTENME

xoanilemaa cmpans, cnocob oGuenus Awodei, ydoaremaopents ux npousodemaen-
HBLY, QYXOBHBLX, KYIBMYPHBLE U COYUATHUY NOMpeHOCmei.

K ocrosnn ranpasnenusn passumus cpedems cosau omnocames: 1) pago-
cosman; 2) renedonnan cosan; 3) Tenesnononnas cpaav; 4) coronas cnnov; 5) Hatep-
new; 6) xocwmieckan conab; 7) Gororenerpady (parc); 8) muacoTenedonman coaIw;
9) rexerpagmas cnaon.
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zemamucn, sin 77, C YHETOM BLIeYKAJANHLI JQHHLIX OPEACTIN PACCTORHIIE 70 IBIEL,

206265 a. e.

mapazaaKe KoTopolt pasest ozl cexcyze (1= 1):7 = < =

910 pacemosnuue, paanoe r = 206 265 a. e., nassaaiom mapeexod. B rozus-

b NApATAAKE KaKOf-THBO IREIALL COCTARIAST T, TO PACCTOAMIE A0 HEFO COCTARISCT:

a a1
N — 9.4
Snx oxom 09

Tarcis 0Bpasont, mpu onpeaeen paceTosmii £0 aneax mameit TaraxTiH, KpoMe
acTpOROMIIECKOfi eAMMNIL, HOMOTLIYIOT TaKe:

1) napcex (napaanaxe, cexynda) ~ pacemosnue, ¢ xomopozo cpednuii paduye

aemnoii opGumu suden nod yzrom 1'.

1 mc = 206 265 a. e. ~ 3,26 cn. roxa - 3,086 - 10 xar.

2) cnetonoii ron - pacemosnue, Komopoe caem npoxodum 3a odun z0d.

1 eo. 200 = 0,3069 nx = 9,46 - 10 xx = 63 240 a. e.

4. T'HaBmLIN MCTOROM MIMEPEMILS DErATAKTHECK X PACCTOMINIE ABATCTCS MemOod
emandapmnoii coevu, saxmosawmuics B CTEAVIOmEN: BHORPACTES KAACE OOBEKTOD
© nsvectHoli (160 merxo BuHCATENOH) NOWHOCTHIO HaTyHem L (CBOTHNOCTbIO).
C MOMOIMbI0 ACTPOHONIITCCIILY HICTPYMENTOB HINEPCTCS NOTOK uaTyIemts J OT JTOT0
obmexa na Benate. [Tomor wsayvenus om oGsexma nadaem o6pammo nponopyLOKa.TsHO
Keadpamy paccmoxnus o nezo. E€u coemunOEmb U36CCMIA, MO, UINEPUS IPKOCTS,
xoseno paceuumams pacemosnue.

Cpapmipas maGmIOKACMYI0 APKOCTS DTATOMILX OFHEKTOB (M CTANAGPTILLX Cherteii,
KAX FOBOPAT ACTPOMONEL) B PASHLIX TATAKTHKAX, NOCHO OUPEACTHTS PACCTONHAS X0
9THX raTQRTHK, €CAN HIBECTHO PACCTOAMHE KO OANO M3 TATAKTIE.

Jlan Gamosmx ranaxTis, paspemmbx ma aveanst (fo 25 Mux), n xasecrse
«cTangapThofi chewns meecoobpasmo memonnaomaTs ApuAime amedu (Fomy-
Gue u xpacmsie coepxriranTs). Taxie I5e3T MPEACTABAIOT MITCPEC eme I KaK
npeaeabmsie mo Macce n coeTmocTH oSpasmst omeax. Apuaiimme roryGme coepx-
ruramTi paanENN WP conpesemmon yposme mabmoemmii zo 60 Mumx. ®man-
SeCKHe MPINNNL CYMECTROBANIS MPEACTA CHCTHMOCTH Y KPACHSIX COEPXIHANTOD
ne 70 Komma sem, XoTA mAmwE oTOro MpeXeAa yeTanonnero owmupmucexi. Kpac-
Hbie CHEPXIHFANTE TAICKE MCTOMLIYIOT AN MPOBCPKI TEOPHI JBOMIONIH MACCHBHBIX
amean. AGCOTIOTHELE GOTOMCTPINECKHE IBEIAMBIE BETIHIL KPACHEIX COEPXIHIANTOD
cocranasmor nopsca ~9,5". TIpn mCmOTbSoBAMMR APTARMIN GBI, KAK W TPH Mo~
Gon APYTOM MeTOZe, oCHODAHOM mA HESOMBIION WHCTE IKCTPEMATBEEIX 00BCKTOD
B FATAKTIRAX, HEODXOAMMO YIHTHBATE DberT CenexmL.

5. Pacerosmie a0 Gmuaiimeii 1 Conmesmofi cncrese aneaas Tporenst Ienanpa
panio 4,24 cn. rora (antomoBm, o cxopocTsio 100 K /% Gea ocTanonox mpofixeT aTo
pacerosmme 3a 40 wn aer).
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- B sex cocton xunarieckoe Aeficraiie coera?
B kasix sakouax orpukeno gelicrao cvera? Kak QopyupyioTes ori sakomst?

B KUKIX IPHPO/IILLX TDOLOCCAX IPOBIAETES XiMIrHecKoe felicTnue cnora? Tloueny

@otocuutes seres ocuovolt Hciaun ua Bewre?

@ 4. Tloseny GOROCHITE 1e IDOCXOMIT HOWLIO, X0 HA THCTLS NAAUIOT HHPPAKpACHLC

ayan?
. Kasue nponcees: npoucxoxsr npu norysewss oGm0l Gororpagu?

&)

TloarorossTe npesewTAIINO 06 HCTOPHH HIOGpETeHIIE (BOTOTPAGI 1 DBONIOWIN BOTO-
rpaguueckol Texum.

1. Heropis orspaTiia pemtremonckoro uayuems ornocutes x 1895 r., xorxa
nemercui puowsc B. Pertren mpit GoxGapANpOKE MeTazAMeCIITX MumIEHefi O7EKTPO-
AN, YCIOPEHILINII DAEKTpHICCIIIN NOTEN, OGHAPYKILY HOBSIE BUA HOTYCHNS, 1A
amanmsri e X-yasen. BUOCACACTRIN 9T0 HOTYIEHIE 610 HAIDAIO PEHMECHOGCKILN.

Penmzenoaciue Ay BOIMMKAIOT TPH CILTLHOM YCKOPEHII IAPSKCHILLX MACTIIY
(o11eKTPONOR) TGO TP BAACOKOIMEPFOTIIECKILX IEPEXORAX B OCKTPONHELX 060TOTIAX
aoxon i MoaeKyL.

Oia nponecea mpORBITIOT ceBi B PENTTENORCKIE TPY6-
Kax (puc. 6.6.1). OCHOBRLINI KORCTPYHTHBHAIMNI D1CHCHTA-
Mit TaKIX TPYBOK ABATIOTCH METALTIECKIE KATOR I AHOT,
X KOTODLIM MOAATCA BHICOKOE YCKOPSIOMEE HATpAACCIIE,
B pentrenonciux Tpy6RaX DICKTPONM, HEmYMeHHE
KATOROM, YEKOPAIOTCS HOA ACTHCTBICN PASHOCTH HNCKTPH-
ECKIIX NOTOWTIATOR NEXAY AHOFOM It KaTOR0M (WP DTOX
[PeHTICHOBCIIe Y e HCRYCKAIOTCN, TAI KaX yOKopeme
Ha KOPOTKOM NPOMEKYTKE CHUIIKOM MATO) U VAAPSIOTCH
0 arog, Tae mpoCXOMIT X pesKoe TopNOKeHIe ¢ GoTLIIIY

. TIps orox npomcxoxuT resepa-

sesapemmex o

At
LIS By eI POHTTEHOBCKOTO AHANASONA, KOTOPOE HASH-
BACTCS MOPMOINGLM PENM2ENOGCKUM UIAYLENUEN.
'KPpoMe 1070, BLGHBAIOTCS HEKOTObIE SIEKTPONbE 13 BYTPex-
HuX 91eRTpORILX 060N0UEK aTOMOR anoAa. TIyeTse MecTa
B 007I04KAX SANMMAIOTCS APYTHME DCKTPONAMH ATOMA. curerc.

Bunsrem Koupa Poirr-
ren (1845-1923) — Howen
st Quansc, pagorapmnii
5 Biopubyprexon yuisep-






OEBPS/image/308.jpg
Pazuocnnas - nepedana u npues unGopMAYUU ¢ MOMOULIO PadUOGONN, Pac-
npoempanaiowuxea a npocmpancmae Gea npoaodos.

Hneromes cnedyouue eudw paduocasau: 1) pazuoreserpaduas; 2) pagorere-
pomnas; 3) pagmosentanue; 4) renesuzerne.

28 anpeas 2014 r. ¢ KocMoposa Baitkomup Guut sanyijen nanuoRa L cny T
cosou n semamns «KazSat-3» (puc. 3.5.1),

Broa s oxemayarammo cnyrunka «KazSat-3» oTan BaAMN MOMEHTOM ATR CO-
nuanLHO-oKomOMIICCKOro passiTi Pecnydmucr Kasaxcran. Hammane cofersemmsrx
HAINONATLHLX CHYTHIKOR CBAGH i BOIANIS OSBOIACT YAOBIETEOPHTS NOTPEGHOCTIE
CTpamL B KaRATAX (UKCHPOBANHOI CIYTHIKOBOI CBAIH, oBeCTewTS MI(OPMALHON-
HYI0 GESONACHOCTS CTPANB, VCTPAHATS ¢NH(POSOE HEPABEHCTSOS 1A TePPHTOPHI
rocyzapersa.

B 2016 rony HOTHOCTHIO SABEPIIMICS MEPEXOA HANHOHAILHBIX TETEONEPATOPOS
PecnyGmuon Kasaxcras ¢ MHOCTPANINAIX Ha OTESCCTBOIILIE CIIYTHAKH CBSH I BeUAMLS.

Ceronus na Gase cuyrauka +KazSat-3» ofecreseno nudposoe Texepamosemanie
& dopuarax HD, DTH, IPTV 1o scefi Teppuropimn mamefi peenybami.

‘Hamuonanssuii onepatop s o6nacri Texepazuosemamis crpaist AO ¢Kastesepa-
0> TPAHCTHpYET HAKET NPOTPAMM CHYTHHKOBOTO Texepasosemanis «OTAU TVs.
Kpynueilmm oneparopoy (KCHpOBAHON TeeGONI N HANMONATLHOI ceTH
nepesat gammpix 5 Kasaxcrare SuIseres HALHORATbHAT KOMTamKs «KasaxTerexons.
KoMNAHNS NPEACCTARIACT YEAYTH IHPOKONOAOCHOTD ACCTYNA & IIHTEPHET, MITOPAKTIE
HOrO TeneBmeIIs, COTORO costa, Tenerpacha, MecTHOM i AaTbuei Texegoumof cnna.

Onepatop Caspio HD rpancaupyer naxer renexanazos s HD-gopate 5 1106yi0
Touky CTpanLL, HCHOALAYS TexHOMOTIIECKYIO NAATROPNY ¢KazSat-3s.

Pecypes «KazSat-3» nenonnsyer onepatop «Axva TBs, semaiouusii 5 opyate
HEVC. [lasustit (JOpMAT HOSEONSCT YBEIINTY KOAHYECTEO KAHATOB, VIYSUINTS Ka-
“lecTBO 1 APKOCTS KApTIHIIH Bemjamus, Tpancposats HD i Ultra HD (4K) xanams.

Tipn coszammn cnyraika «KazSat-3» GLUM HOMOTLIORANS! CORPEMEHHEIC TeXHIL-
“leciue PemIeNIII, TO3BOIMIONIME OGECTEHBATS SALANIbE XAPAKTEPHCTHRH AIIAPATA
i meoBXoAMLIE yponems magenoCTIL

Puc. 3.5.1. Kasaxerauciuii cnyru
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Veaoauie nepeseusenus anea na nebe nassmaT
coBerpemubin ABMeRIMIL. BHAT WX H PACCTO-
HILSL 0 9B, MOAHO OUDEAENITL MaNZENYUATY-
nte exopocmu (puc. 9.3.4):

v, = 4,74 M/r M/C,

T 1~ coBeTBemIIoe ABKeHIE ~ BHMOE YEAOB0
Cnemere 3nes 1a neGecioii cpepe sa O 1073
% - ropumi naparraKc

Puc. 9.3.4. lyuesas, Usmepss cuemenis cexTpaTbHLX Mumnit A%,
TANFOHIHATLIA i HPOCTPANCTICH.  3MOZKHO ONIPEACTHTE AYNEGble CKOPOCMIL IREIA:
nas exopocTu ape A
T

Tlpocrpancrrenmsie cxopocTu 2aead onpedenniomesn no Popuyns

RN 9.5)

CKOpoCTII 3BEAA COCTARAIOT ACCATKH KIOMETPOR B cexyuay. HamSomsmyio ma
HanepenikLx ckopocreli meet c1abas aneaxa & coaneazuit Toay6s. Hexoropsie rpymms:
smean (nanpusep, THazs) ABWAYTCS NAPALICILHO C OAMHAKOBHIMI CKOPOCTSMI,
GyAyu CBASANM BIAMMHMM TATOTEHHEM H ODWHOCTHIO mpomcXOgemus. Kpove
Toro, ssesst Bpamaiorcs Bokpyr nenrpa Tanaxtuiu. Mourn Kanuasn ssesaa wueer
cofersemyio cxopocrs. Comme ApmxeTes co ckopocTbio 19,4 Ku/c 1o oTHOmEHMIO
K coceumn sBeaM, B HATpABTenIK Co3nesuis Tepicyeca, 1 TOUKe ¢ KOOPAMAATAMI
na meBecnofi cepe o = 270°% & = + 30', uRauBaCMO anekcoM.

HecuoTps Ha BHCTPOE ABIKEHHE GBE3A, X BUAUMME MECTA NA Nebe MeHTOTCS
xpaiise Meenio. Ba BpeNs CyIECTSOBAMNII HAei B IHIAII 12 BenTe COsBeT s
HAUUTETLRO He HAMEHILTI COMX OMepTAHIL.

®_

. sy ey SoMepesa SEIoS5RT 1K OUpaFASRER acerosms» CormeTaok

2. Kakue CHMMIL HIMCPONIS HCIOTLIYIOT NPH ONDEACTONHI PACCTORMII A0 3802
T —

3. Kakoll MCTOR HEHOTLIYCTCS A1 HINCPEHISE BHOTAAKTINECKIX PacCTORMMI? B uen
ACTOUETER CYINIOCTS, IFORO MeTORAT

4. Uro wassmaeres rogusL napaniakeos sey? Kakoll Gopuyolt onpesesores
pacerosuns 10 asean?

5. MOJHO T MeTORON PAZHOTOKIII ONPEAENITE PacoTosHIe 10 aseou? Towey?

6. Kakt MOHO ONPOACINTS TANICHINATLILC, YHOBLIE i HPOCTPANCTACHILC CKOPOCTH
amean?
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B Taxiux Nepexofax ¢ OAHOTO IHEPreTIECKORo YPORNS ATOMA Ha APYTOHl TaKAe RO
HUKAET HaTYUeHHE, XaPAKTEPHOE TOALKO ANA BEUIECTSA AQHHOTO ANOZA. DTOT B
HONYNEHIIE HASMBATCS ¥APAKMEPUCTIUNECKI N PENMZENOGCKILN USTYNENUEI.
Penmzenoackoe uanyuenue npeActarisier coboil DIEKTPOMATHHTHLIE BOT-
HU ¢ [IHRON BOTHM MeHI, WeM y VBTPAQUOTETOSOr0 HTYHEHNS, B NPEACTAX
%5710~ 6 10 M, M0STOMY OTHOCIHTCS K UWHCTY ACCTIX NPORUKAIONILX HATY eI,

Xy 4t

Puc. 6.6.1. Peurenoseias tpySxa: X —* pentrenopexiie ryuu; K — Karog; A - auos;
= remuaoorsoz; U, — nanpaixeinte naxaia xatoxa; U, - yexopaioiiee NATpsente;

W, — Buyek BOAAHOrO ox1aNACHI; W, — BMIVCK BOISHORO OXAQSKIOHHS

PerTrertonckoe HATYEIIIe B SABICHNOETII 07 €X0 TACTOTS! NO-PATHONY NORTOMACTCS
HOECCTROM, TIOSTOMY PASIAIOT OTHOCHTCMLO. MAZHK0E PONTICRORCKO® HATYONTE ~
oMo CHALRO TOTOWACTCR, T HeCMKOE, KOTOPOE TIYGOKO MPORMKACT H MATO HO-
raomaeres (seronmo pewTreRoAckoe mazywemIe ¢ 1. > 2 - 107 ¥ cunractes AN,
PR e —

2. Bommona mpupora pemrenoscroro manywema moxTsepaasTen dugpaiyued
pemTreRoRCIoro MAYEI, KoTOpAR Gua MONYeHA BrEpRLe 1912 roy. Wanccr-
0, "TO /1 HABAOACHIA AHPARIHONO KAPTINIL HEOBYOINO, YROGH TOCTORMAS
perieTii G 511 TOFO K€ TOPAAIGA, T0 I AT BOTNL MATAIOERo Ay TEILA, D0
Vetonite, mo mpezmoToeIo HeNenoro dusika M. Jlayo, sumomerca A penrreron-
CKOFO MaTy~IOHIS MpH ANDPAKIIN A KPHCTATIAX, T KA NEPHOTH KPHCTATTICCKI
i —— T ——
GO MYOK PERTTENORCKOTO HANYSICNIIR NATPARITY HA NMOMOKPHCTAT, To T KPANE
58 MONOKPICTA IO AGTORASTCA ANPAKINONITAR KAPTITa B BIAC OTAETLILAX TaTer,
S ——————————————— T ———
KPHCTATR ANDPAKIHONIAS KAPTINHA MPEACTARTACTCS KA CHANETPIIIO PACTOTOEH-
L ————

3. Tomnnenne pewsrema crano macTosmeit pesomomIEit B AWATROCTIKE: BpAH
HOTYWILTN BOONOAROCTS VRIACTS HIOSPAEIe BRYTPONII OPTANOR, ONGHHTS WX
cocToIe. OFRAKO ITOT METOR MMCET DAL NOROCTATROR: B NACTHOCTI, ADYNEPHSI
DT TPHAOAIT K TOMY, 10 MSOGPAKEMITA OXITITX OPTAOR NOTYT MAKTAAMBATLC>
A MGOGPAKENILR APSTILX, 1 B PESYTLTATE TOTLKO OT OMLITA 1 HCKYCOTSA BPATa, PaC-
I POBHRAIIIETO PETTCHOTPANY, JAPHCIT MPABHILHOCTS NOCTANORKI AATHOI.
Kpowe Toro, 13-3a 0coSemHOCTel: 05CAOIORANIS A PERTTEROTASNE HIETH35 YAIACTS DA
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2. B conpememmLx cpeACTIAX CHSIN MNPOIOE MPHMEEINE HAXOTNT BHICOKOCKO-
pocrnoii Hurepuer. Jloctyn 5 muporonoocksii, mim pcorockopoctioii Hutepner
OCYIECTBISETCS © HCTIOTbIOBANNEN NPOBORHLLX, ONTOBOTOKOMNLX } GECHPOBORHLX
e ——

Cyugeemoyiom pasauunme munw. nodxanonenus x cemu Humepuem. 9to mo-
Aesmoe mokmOEmIe wepea TenegomnyI0 cetn. [l mACTpOiIH NEOGXOMINO MNET
‘Aowammmii Tenedon 1 onepATOpa CBATH, 0GOPYAOBAMIE KOTOPOFO AOCTATONNO MOMIHOE
‘A obecnenenns goctyma b Cets.

Heyzo6eTno KoMMYTHpYeNOit CBIN aKTIONACTES B TON, T coeqmuentte ¢ CeTbio
npoucxomuT wepes Ty e mummo, uto 1 fosnon. [lo3ToNMY ORROBPEMEMIOE HCMOMLIO-
vanme Hurepnera 1 Texeqora nenoswosio. Kpone Toro, n cpeames Taxoe coepumere
nogmonsteT BurxomTS b CeTs ¢ MIK O CXOPOCTSIO MEpeATH AAMHBIX A0 56 Kont/c. TTpu
TAKOM CoCANENHI CKASMBANIE (A0 NOCT PACTANYTACS HA HECKOTDKO HEAETD.

ADSL - o10 eme ofmn Tin wozemoro coeamnenms, [T Hero Tome TpeoyeTCs
Texeqonmas MM, HO WBPOBO/i MOACM TOIBOATCT OATIOBPENENTO AOIBANMBATICS
 suxomuTs b Cern. TIPONYCK A CHIOCOGHOCTS TMMMI IPH TOM THIE HOKTOTERTSE
x cern Harepuer purme, wiex b cniocobe, omcanon pume. Ona obecremnacT abonenTy
AocTaToumO BIICOKYIO CrOpOCTS ROCTYMA B CeTn ~ B cpeAuem 0 24 Mont/c. Harpya-
Ka mA AMHIIO PACHPEACTACTCS ACHMMETPINHO ~ BXOARNICe COCAMHCIE NPOMCKOANT
Guctpee, wew nexoaamee (copocs a0 1,4 M6wr/c) (puc. 3.5.2). Ha-aa ororo sarpysars
aiiis A copBep MPXORITCR AOTLIIE.

Puc. 3.5.2. TIoakmosHIe 1epes ACHMNCTPIYIO IDPOBYIO A6OHEHTCKYIO THHHI0

Tan gocryma, xoTopuii obecrestusaeres no cranapry DOCSIS ~ nepenata gammux
uepea reneauanomNLL Kabexs, OBLITHO Ero HCHOALAYIOT TPH OTCYTCTRNIN BOIMO-
HOCTH HCHO7BIOBANIIE YCIT MHTEpHET-IPOBAIlZEpOB. C ero MOMONIbIO MOMKHO HONY-
s cxopocTs or 27 50 50 Mour/c. [l1s HacTpOilKi A0CTYIA HEOGXOMNO HaTIe
B A0ME KAGETLHOTO TeEBMCHNS 1 CHONHATLIOTO MOAeMA (puc. 3.5.3).

~

é
Pue. 3.5.3. Tlogknionenue sepes Kabensuoe Tesenzonte

Ethernet ncnonssyeres pus nogniouenis xoMmbiorepa x Cerit HATPAMYI0 mi
wepea Wi-Fi-poyep (puc. 3.5.4). Tlponycxias cnocoSHOCT: TAKOTO KauAta BuIe,
sex 5 cyuae ¢ ADSL wn resesuoHOmILIN KaGenent. CKOPOCTS NEPeAANi AAHIBIX OT
50 MGWT/C B 0OMX HANPABICHMAX — KAK OT KOMILIOTEPA K CEPBEPY, Tais i 00PATHO.
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Oronuanue mabauyw 1.3.2

1
[ —— O6paruas sexmumma saexrpoewwocTs
Cuna F Hanpscenie U
Tlorennuansuas oneprus feqopyn. | DHEPIIE HIEKTPHYECKOrO MO KOWIEHCATOPA.
" w -k w oL
‘posaofi mpyamiss W, e
Kunetiieckas oHepris rpyaixa Duepria MarmHTHOrO MO KATYHIKH
w, =2 w -4
5 Mt

1. B e DOABAACTON ANANONIA MEACAY DACKTPOMATHATIAINI KOTCCANILANI B KOUTYDE
PR ————r

2. B0 CHEE KAKOO SICHIA DIEKTPIICCKIIL TOK B KOTOGATEILHON KOKFYDE HO HOUEIOT
cpa3y, KOIAL HATDSKCNNE HA KOWJCHCATODE CTANOBTCH PABHAIM HYTIO?

3. Kakyio BeAIuIIy 4151 970K TPONAFHHTHLIX K0T00AuMIL MOKIHO CONOCTARIT © TPONHN
5 poiecce Mexameeiinx Koneai? MeAay KaKii PASHLINH QUIHICCKINL 55~
MMM PACCHTPIBAIOTES. AATOTIAN N OCHOBANMI ITIEX BOTWTHH?

Padora u rpymuax
KaxAas TPYIIa HOAVHACT KOWBODT, B KOTOPLI BIOWONL (PArNCHTL QOPNYT O Aak-
O AL, JANMCANNAE Ha OTACHbHLX THCTAX. HOOOXOMNO CONOCTADITS ACHC 1 1pi-
Bue wacrn oy, TPYINA [0 OUEPEA ACMONCTPIPYIOT HORYYeHHHIe GOPMYILL.
TloGesaaet Ta rpYIIA, ¥ KOTOPOi MAKCHMATLHO® KOTHSCCTIO IPABILILILLY (OPMYL.

KPATKHE BBIBOJIBI TTTABBI 1

* KoneGanussu masspaiorcs ABIKENIS WIN TOIECCH, 00IaZaONEE B TO
S WHOK CTENONI TORTOPAEMOCTEIO B0 BPEMEHIL.

* Taponuseckumu xone6anuA U HASHBAIOTCS KOZEGAMIS, TIPH KOTOPHX (it~
‘SHuECIaN BeMIIA, XAPAKTEPUIYIONLAS TO IH HEO® KOCGANIE, HANEHACTCSH
© TeteieM BpEMEHI O CHEYCONXATLEOMY HIH KOCHHYCOUARTSHOMY JAKOHY:

%= Asin (0,6 + ) wmn x = 4 cos (0,0 + @),
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IIpyscunns.s MaAMNUKON HASHIBAIOT TPY3 MacCOfi M, MPUKPETACKHEL K TpY-
sKHHE KeCTKOCTHIO k, BTOPOfi KOHeI KOTOpOii saxpenen nenoABiHo. Tlepon

pymRORo MasTHKa onpesexnerea 1o Gopmyae Poisenca: T = 2r,

Mamesamuneckus XaAMUUKOM HAIMBAIOT MATPHATLEYID TOUKY, HOX-
BemeREyI0 Ha HeRECOMOf I HePACTAKIMOH HUTIL. ﬂepanA MaTexaTieckoro

1
e onpereaneren 1o Gopwyae Tanunen: T = 21 |-

Omexmpomaznumnwny KoneGanuANU HASBAT BIAMNOCHTANLE Koze-
Gamnn anexrpieckoi manpazennocrn (E) n Marmwmoii vkt (5 )
exumoro sxextpowarmTIoro moa.

BoabyAuTeen 5IeKTPOMAHNTHAX KOACSANNI B KOTGGATEALHOM KONTYDE
smAseTCR IneKmMpUNecKul 3apAd g, KOTEOAHHA KOTOPOrO NOXLHEAIOTCH
cnuycon AT ROMY (KOCHHYCONATLHOMY) 3aKORY:
g =q.c08 (0 +9,).
Iepuox axexrpomaruTiLX Konebamii onpeaeaseres gopaynroil Tomcona:
T = 2nJIC
KoneGamensusii konmyp ~ 570 5ICKTPINCCKAS Helb, COCTOAMAR H3 HO-

CIICAOBATALHO CoPAMNEHNbIX KATYIIKH MHAYKTHBHOCTH L M KOmjencaropa
exxocrsio C.

Ca060dH M1 KOREGANIA MY HATLIBAIOT KOTEOAIILS, KOTOPLIE CORCPIIAIOTCS 30
T HAKOMEHROf 9NEPII caMOfi CHCTEMEL.

BunyacOenuni o 37eKmpoMaZHUMNbLNL KONCGANUANY HAIMBAIOT KOACBA-
IS, KOTOPLIE COBEPIIAIOTCS CHCTeNOl 3a CHET DHEPTMH OT BHEIINEro HCTOu-
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NEPEMEHHbIN

IENATRAN
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LM NPOTPAMMbI B [/IABE:

ucenedosame npukyun paBomei 2eHepamopa nepemesHoz0 MOKA, UCNOAb3ys Mo~
dens zenepamopa;

xapaxmepusosame nepemenuili moK, ucnonb3ys makue Gusudeckue GenusuHs,
KaK nepuod, uacmoma, maxcumansHoe u S cbexmusHoe/deiicmeyroujee 3Hauenue
HANpAXeHUS MOKa U 37eKMPOJSUNYIGS CUna;

06bACHAMG YC06UE PE3OHAHC U Ha3LIBAMS Chepsl €20 NpUMEHEHUS;
paccaumeisame pesonanchylo wacmomy;

06LACHAME SKOHOMUYECKUE MPEUMYUECTIET NEPEMENHO20 MOKA BbICOKO20 HaNps-
Keus npu nepedae snexmpuuecKoi Hepeuu;

3KenepuMeHmanbHo onpedensme YUCTO BUMKOS & OGMOMKaX MPaHCGOPMAmOpa;

oyeruaams npeumyujecmea u Hedocmamiu ucmouHuKos 3nekmposHepeuu & Ka-
saxcmane.
MUHUMYM BU3AUECKAX TEPMUHOR & FAABE HA TPEX S3bIKaX

Kasaxckmii pycckuit anrnuiickuit

renepatop renepatop generator

nepementii

alternating electric current
nexTpuecKkwii Tok

aiiHbIMaL 1eKTp TOrb

neKTpAiK pesoHaHc | aneKTpMdEcKMii pesonanC electric resonance
canansinsix A06porHocTs quality factor
Tpancdopmatop Tpancpopmarop transformer

electrical power
anexTp sHepreTukace! nextposHepretuka s
engineering
Keiny KTp CTamuusCs! | Tennosas dnekTpocrania | thermal power plant
¢y anextp cranumace rwgpoanexTpoctanuua | hydroelectric power plant

aTom 3neKTp cranunAck! | aromwan snextpocranuua | nuclear power plant
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B smoil 2nase paccmampusaromes credyroujue Gususeckue mepmun, 06ssament-
Hble Q7 yCB0CHUR CONACHO YueGHbIM UETAM: «2eHepamop», <nepemenHsili nexmpu-
Weckull MOK», «3neKMpUYECKUIl Pe3OHGHE», «DOGPOMHOCMEN, «mpaHcGopMamop»,
«IeKIMPOIHEP2EMUKGY, «MeNN0GAs IMEKMPOCMAHYUA», «2UIPOSAEKMPOCTINYUS»,
«amowHas nexmpocmanyus».

1. TenepaTopams nepeMentoro Toka NaIwWaalomen yempoiicmaa, npeoGpazyiouue
amepzuto mozo uaw unoz0 auda @ anexmpuuecKyi.

B HCTOpHN DASBHTIA HCTOMHIKOR DICKTPHYECKOTO TOKA PASIHUAIOT X Cle-
Ayiomue s (puc. 2.1.1 1 2.1.2).

Tanvaanuseckuil anesmenm ~ XIMCCKL HCTOUMHK SACKTPINECKOTO TOKA, OC-
‘HOBAMHLLL HA B3AUMOACHCTBII ABYX METAIIOR HIH WX OKCIIOB B DICKTPOTe, TpI-
BOASIIEN K BOSHEKHOBENIIO B SANKHYTO/i IEIH SICKTPHYECKOTO ToKa.

‘Dnermpocmamuteckan MAWLNG TPeOGPATYET MEXANITIECKYI0 SHEPIIO, HCMOTLAYS
sABzeHIe DIEKTPOCTATINECKOI MHAYKIIN, NP OTOM A TOTIOCAX MAIIHE (1efifen-
CliX GaimKaX) HAKAILINBAIOTCS DICKTPHYECKHE JaPH, PASHOCT, HOTCHIHATOD Ha
PAIPSMKAX IOCTHTACT HECKONBIHX COTEH THICST BOTLT.

Coaneunas Gamapes - obueauneie oToITCKTPIUCCKIX TpeoSpazoBaTeeh
(oT0971€MERTOR) ~ HOTYHPOBOANMKOBLIX YCTPOICTS, PIMO IpeoBpasyIOMIX cot-
HEUIYIO SHEPIHNIO B 91eKTPOMAFHHTIYIO, KOTOPAS B CEOI0 04EPeAs TPANChOpMIpYeTes:
B HOCTOARHALI DACKTPHUCCKIIL TOK, B OTAMNIE OT COTHEUNLX KOLIGKTOPOR, HPOUI-
BOARIINX HATPER MATEPHATA-TEMIOHOCHTES.

TepmoGamape npeoSpasyer Temionyio dueprHI0 B sxeKTpieckyio. B Tepsto-
6ATApEsI HEMOABAYETES HECKOTLKO TEPMONAP, TOAKTIOICHHELX TOCCAORATEILRO ILTIE
napazzexsuo.

O61aCTS TPHMENEHI NePNHCICRUAIX HOTOUMHKOR DACKTPIMECKOTO TOKA Pad-
mrma  onpexensercs: mx xapaxTepucricasis, Tax, HANPUMEP, HIEKTPOCTATIECKHE
MAIIMNL COSAAIOT BLICOKYIO PASHOCT NOTCHIUUATOB, HO ONH He CHOCODHM COIIATH
B eI CKOMLKO-WHOYAD AHAIMYIO CLTY Toka. TATLRANINECKIE e DACMNTEL, HA00-
POT, MOTYT A4S GOALIIOf TOK, HO NPOKOIKHTEILROCTS HX PAGOTH HEBeIHKA.

a) ramssamscoxiii ) anexrpocraTiie:  a) connennas Gatapes  2) repyoGaTapen

Puc. 2.1.1. Bugii uenouuiion aextpiicekoro oka
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NPHMEP PENIEHHA 3AJAYR

3apawa. Togwumue mapannaxcss ssess Tewaa (a Cesepuoit Kopomss) u Cazp
(y JleGens) pasisi, coorsercraenso 7, = 0,044" u x, = 0,004", a wx BupNLe 35e31-
Hile BEAIUMNA OAMNAKOREL: m, = m, — 2,23". KaKORM PACCTOSNIA F, W r, X0 OTHX
vesx B napeesax? ¥ kaioii 5BE3M CBETHMOCTS GonBIe 1 BO cKOTHKO pas? Kaxosu
acomominie ameagsie neamumint M, 1 M, Tewnst u Caapa? MeAaBeagusist morio-
menex caera mpeseBpets.

Pemenue:
PacCTORHIL 70 SBE3A COOTEETCTRENIO PaBHL:
1 1

Hauo:
044"
,004
2,23"

% En

Abcomore ssesaume senmumns Teasest 1 Cazpa cooser-
eraenio pasm:

M, =m, +5-51gr; M,=m,+5-51lgr,

Ormomenite coeTmyOCTI 38E3A MONHO HAlTH O Bopuye:

25127+

Tipoussee phrumcaeri:

L )
0,011 oo 200 (-

2,23+ 5-51g 23 = 0,42 M, = 2,23 +5 - 5lg 250 = ~4,76.

23 (me)s

L,
—E o 2,510 47 < 251200 < 118,
I

(3! ‘sanasm ann cavocTontensHoro peuEHMA |

Vpoaens A

. Mapannasc aneazst pases 0,01, e mginias sneanias semrnia +10°. Kaxona
ce abcomornas sveamuan pemwnma? (Omaem: 5°.)

. Co sneagut Kaneana Gombmas moayock sewmoit oponTst, mepremAmyispuas
nywy spemus, piama nog yraos 0,07, Tomwnussi mapanaaxe veogst Tponsor
panen 0,28". Kaxas m 9TIX 38031 QAL OF HAC 1 B0 CIOALKO Pa3? (Omeem:
Kanenza ganvme Tponona » 4 pasa.)

. Mapannaxe aneagss panen 0,5”. OPEACTITE, RO CKOALKO Paa OHA AATLIE OT
nac, wes Commme. (Omoem: 5 4,1+ 10° pas.)
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‘o6pasonammii, mampumep, rpsoron s nocnazenms. Bee oro cnocobeTsonano pagpaborie
HOBLIX BIKOB AMATHOCTHH, CPEAN KOTOPHIX OCOGOE MECTO SAMNAIOT KONRbOMEPHAR
u macnumno-pesonanenas moocpaguu.

Tomorpadmeit naswoarom nocaoiinoe uccredosanue u nocredywusee popxupo-
oanue mpexmepnozo usobpaxenus obvexma.

Kowmsorepnas ToMorpadms ~ amo oficaedosanue, Komopoe nposodumes ¢ no-
Mowwi0 penmzenoscrux aywei. Ho ecxn mpu oBumON PemTIeme AywmE MPOXOAST
CKBOIL Temo W (POKYCHPYIOTCR M TICHKE AN TTACTME, AABAT ABYNCPHOE H300PA-
sKemme, To MpH BHTOTMEIM KOMIbIOTCpHOf ToMOTPadM HAOGpANENHE ToMyIACTCS
obmenmin. Jleno b yeTpoficTRC AMTAPATA: MCTOTIKOM PENTTCHOBCKIX Mysiei CAYAHT
KonbueOGpAGNI KONTYP, BHYTPH KOTOPOTO PACTIONOKENA CTEQMATSNAS KyMIETKA
(crom) A mammenta. Taxmn 06PAIOM, BMTOTMAETCH HETAS CPHA PENTIEHOBCKIX
CHEMKOB OraNOB, NOTYSEHHMX ¢ PAINMIX ToweK m MOX pasmiM yro. C NoMOMbIO
KoMIBIOTepa BCE HIOPANKCHIS 06PAGATHBAIOTCS, 1 B WTOTE MOACTHPYETCS TPEXMEPHOE
ngobpaenme oprama.

T'nasnvix cooiicmson marmuTo-pesonancuoii Tomorpagum smaseres oTcyrcTme
noTpeBocTs b pemTrenoBca: Ayax 4 moMyemts crncon, ammuri BuA Tosorpadut
oCHOBAN 1A SBTEMIT SACPHORO MATITHORO PEIORAICA - CTIOCOBHOCTI MPOTONOD ATONA
BOROPORA (KOTOPBIX 0% MIOTO B Tene weTOBCKa, GOTEE HeN HATOTOBMIY COCTONEN
3 BOZM) MEWSTH CBOW OPHEHTAINIO B POCTPANCTRC TOR BOJACHCTBHCN CHTBHOTO
7exTpoMATIITIOTO MonsT. MarmHTIO-PEIONANCHYIO TOMOTPAHIO MOKHO TPOXOANTE
KoM, YFORO NACTO Ge3 PHCKA MPEBHCHTS AONYCTHMYIO K03y PAANALI.

Jonoanumensnwii xamepuax

Ba orxpurne X-1yuei B. Pewrren (nepss i (uamkom) moaywimn
5 1901 roay HoGesesckyio mpemiio.

O |

1. Kakos npHOAHONTO.LIO AHANATON ATHH BOH PEHTIOHOBCKOPO Manysewm? Kakons

ocHoBHLIE CHOHCTB PONTFOHOBCKORO HaAYeIA?

2. Kaxosa mpupoaa pemtremonciioro uanyuemna? Kaxon Mexama mosmmosemus
TOPAO3IOPO 1 XADAKTCPUCTHIECKOTO PEITINOBOKILS. HONYeHIET

3. Kak nonyuaior i IpaKTie peHTICHORCKo® HALYUeIE? 30 CHET YeTo PAIOUAOTCA
ICKTDOHAL MY KATOLON H AHOJOM b PEHTICHOBCKIEX TPYOaX?

4. Y0 waswmaeres Toxorpaduei? KaKomu HpoMMYIIECTSa 1 HEAOCTATII KOMILIOTED-
Ol 1 MATIITHO-pe3oRANCHOH TONOTpAdIK?

Vposens A

. Omemrre nepxmuii  HITKHIIE MPECTL DHEPTYI PETTCROBCKORD HATYEMIS, CHTaSE,
wro amanasor penTrenoscxix aytelt exuT 5 npenere 1. = 5+ 101~ 6~ 10° .
(Omoem: ~ 207 3B - 2,5 - 10°5B.)
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TIoAKTOMHTECH MOMHO TOTKO HPH HATHWIN WHPOKOHOTOCKOr0 HirTepiera 5 oMe
abonenra.

Puc. 3.5.4. Jloeryn sepes Bthernet-xatess,

GPON - 570 rexuonorns nacTpoiixu Aoctya B Cers Sepes HEPCORATLIYIO ONTO-
sosoKommyI0 mummo (puc. 3.5.5). Ona nposogutes ot oopyxosams nposaiizepa
HemocpescTBeNIO B KBApTHPY aGomenTa. DTOT THI HACTPOiKH coemuenis ¢ Cerbio
ObeCHeNHBACT MAKCHMATLEYIO CKOPOCTD NepeAatii Aamubix — Ao 1 T6/c. Jlis mox-
KmoueHNs HEOGXOAUMO NPOTARYTH OT OOINeH AU Kabeh B KEAPTHDY A6OREHTA
i yeTaHOBHTL OmTMNCCKI MOTEM.

Puc. 3.5.5. Tlogwniosenne epea GPON  Puc. 3.5.6. Hactpolika foctyna sepes autenny

Boxee pacnpocrpanenisin, ses GPON, ABISCTCR HOAKIIONEHIE 10 ORMOBOAOKNY.
u oumoir nape. Tipn 7o omTHCCIKI KAGETS TUYT RO MHOFOKDAPTHPHOTO KoM,
2 1o aSoncntas Hurrepuer pasmonsT ¢ nosombio BTl mapsi. [lponycxuas ciocos.

K oroit rpynme ormocstes paduo-, woburbuis, cnymuuroswic Humeprem. i
HACTPOiKN AOCTYIA © MOMOWLIO MEPCTHCEHNAX KANATOD NCOSXOMMNMM AHTCHID
(puc. 3.5.6).

Paduounmepiem paSoTact wepes TOUKY Z0CTYIA, OGCCTEUBACMYI0 TPOBAITACPON.
Curnaz ot nee pacnpocTpanseTes na OmpEACTENLIi PAAIYC I HOCTYIACT Ha 0BOPY-
oBamne abomewta uepes antemuy, yeramonaemuyo b Knapripe. Jlatce ¢ noMoMbIO
Mozema cirman mocTynaer ma xoMmbioTep. EGTH TOUKA ACTYNA HGXOAWTCA ABTELD,
CurmaT MoET OKA3ATECA CTNNKOM cRAGHM. B TAKOM CTyUAe, MOMIMO ANTOH,
uemonLayI0r yenumen curnana.

Mobunonas censv paboract wepes anewns, YOTaNOBICHHHC B CoToBLX Tenedonax
s USB-30gesax, 0NOMATE: 308 00OPYROBANIIE e TPEOYETCs. DTOT THI HORISIIO-

et x cern HuTepuer canuil 10CTynIuML, HO OTIACTCS HEBMCOKOI HPONYCKHOT
CHOCOGHOCTSI0 B CPABHEHIIH ¢ MPOBOANAN HOAKTIOSERIEN [0 BbCIeNHOf M.
Cymuukosas con3s YCTANABANBACTCS MEDES YAMNHLe ANTCHHS, HANPABICHILIE
na cnyrmak. Hs-sa Gonumimx paccromuil, KOTOPe AOINEH NPEOROTERATS CHTHAT,
oL on MocTymaeT ¢ sagepKoii. K APYTINM HE0CTATIAM HOAK TIOUCNILA OTHOCATCR
HEBHICOKAR CKOPOCTE, COPIMNENIL, HECTAGUIbHAS PAGOTA B IIOXYIO TOTOAY, BHICOKA
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9.3.4. Tapaxnaxe Ansraupa pases 0,20". Paccrosnite 1o Bers cocrasaser 29 cs. et
Kaxas 13 97X 98633 AQTLIIE OT HAC 1 B0 CKOEKO paa? (Omaem: Bera Aatsue
Anranpa nowrs s 2 pasa.)

0.3.5. Breaza ABMIKETCH B NPOCTPAHCTEE €O CKOPOCTEIO 50 Ki/C B CTOPORY HABIOAA-
e nog yraom 30° & ayay apesis. Ueny PARHEL MOAYIN JYHeROH 1 TANTeR-
A TLROi cocTaBamOuIX cKopocTH SBesAu? (Omeem: 43,3 K /c; 25 K /c.)

9.3.6. OupeseTe IPOCTPANCTRCHIYIO CKOPOCTD SBE3IL, €CIH €¢ IVIEBas CKOPOCTH
pasua 27 xa/c, a Tanrenmuatsuas - 31 xu/c. (Omaem: 41 wu/c.)

‘Temnas IHEPTU U yCKopeHUe pacuumpennn BoenenHoi

1. Ha MDOTMAEHIN BEKOR PAIHEC KOCMOTOTMTECKIE MOACTI CMEHSII APYT ADY-
ra, HO CumTATOCk ABCOMOTHO HeaACMEM, uT0 BeoleuNan GECKOHOUNA BO BPMEHI
 npocTpascTse. Bsesgoe HEGO HAK TOAOBOI ABILIOCH CHMBOION BeSHOCTH i Hews-
senmocti (puc. 9.4.1).

Hagumopaesmast Beeemuast - nonamue s K0cuo102ui, oniicusaiouee wacms Beenen-
Ot R67RI0WY10CA A6COTIOMNLLA NPOULABLY OMHUOCUMENYHO 1aGa10damens. C TouKI
SpeHI HPOCTPANCTSA DTO 00AACTS, M3 KOTOPOI MATEPILE (B HACTHOCTH, WSAYHEHHe 1,
eaeaoRaTe RO, MOGHe CUTRATL) yenea Bkl 3a Bpe cymecTroRanis Beeneusiofi 10-
CTHL HAHEIHero MeCTONONO eI (3 CAYHAE HeOBeeCTEa ~ conpenemoil Bexti),
T.e. Gurs maGmozaexofi. Tpanuieii nabmioxaemoii Beesemuoil Apisercs Kocmon0-
Tuecxuit FOPHAONT, OFLEKTEL HA HEM UMEI0T GecKOReNHOE KpaCHoe cxemene. icio
ranaxTix ouemusaeres Gonee wex 5 500 Mp.

Puc. 9.4.1. Habmiogacmoe 1e60 — cunsos sewsocts
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6.6.2. Bo cxonsro pag omeprus pemTremoncmx yueil ¢ ATmmoit pormst 6 - 109
Gome omeprin pamononn ¢ Aumoit soxms 1 x? (Omeem: v 16,7 - 107 pa.)

6.6.3. Kaxona manfonce KOpOTKas ATNNA BOAME PENTTCHOBCKOTO HOTyWemms, Mc-
nyCKaeMAR OKPAHOM TeTEBMAMOMTOf TPYOKI MOR AEHCTDNEN MY AMEKTPO-
nov, obecnesmmaiomero naobpacemme? Hanpsienie na Texesnononnof Tpydie
panio 10 KB. (Omeem: 0,124 me.)

1. Jlagepst paspaGoTams: 5 pesyasTaTe (hyNAGMENTATSILX HCCTCAOBAMI B OTACTI

‘Hemmeiimas omrmca — amo oazeneduii pasden onmuxu, oxoamwoarouui uceredo-
sanus pacnpocmpanenus ounbx coemosuix nywKos o moepdbix merax, wudrocmax
u 2a3a%, @ maxace ux oaaumodeiiemoue ¢ seusecmoon.

Tepamn «nemumeiinas onTxas nnepube Gux prexen oxono 100 mer Towy masax
manecrmue pycexme yuemsiw C. . Bannronso. Taxoe Rassamie caasano c e, w10
IpH BIAMMORCACTBNN BEIICCTDA C MOWEAIN CHCTODIN MYSKOM JAKOMS TMHEFimOf
OmTHIN HOCAT MPHOMIKCHMBI XAPAKTEP MUY AT e CANIIKOM CHABHEIX OMCKTPO-
swarmuTiLs cneronurx moeit. [IpH MOIHOCTS CBETOBOTO Myxa, MPeDHIIAOICH HEKO-
TOpLIe KPHTICCIKHE IHAWCHNS, MPOMCXOANT MIMEHEMHC ONTHNECKIX XaPAKTEPUCTHIC
DemecTnemoii cpenst (nokasaTeTs MpeTONTEMIS, KoMpOUIHENT NOTTOMER NS 1 AD.),
a Taxe MpoBITIOTCS HOBNIE MeOXHAAMHIE ONTICCIKHE ofdeTs 1 ABTCHIA (RATPI-
step, canoporcycnponica coeta, canonoaAeiicTae 1 camocKaTIE).

Compexemmiii aran pasuTis memmeiinoit onmmn nawarcs b 1961 rogy ¢ coszams
asepon. C MOSBNCHIIEN TAIEPOD ONTIKA MOTYILIA HCTONMIKH KOFEPENTHOTO HATYEHIS
Gomumoii oMWOCTH. C MOMOIISIO MMTIY TLCHELX 7133€POB MOYKHO IOTYSHTS HITTCHCHBHOCTS
cnera 107 - 10° navr na xoagparmii canmmerp (1 ~ 10° - 10° Br/ew?). Hexoropue
KAJEPHLIC CHCTENH NOIBONSTIOT MOTYSHTS NOIHOCTS KOTCPENTHbX HATyieHTii NOPAAKA
- 10° Br/ex.

troft NORSTY MPHAIT PABOTEL AAIEPA, PACCNOTPHN HEKOTOPHE CIETM(pICCKTE
uawsecrne Tepemm.

‘Husuneit smeprerweckiii yponems — Jmo 0CKOGNOE CMAYUONGPHOE cOCMORNIUE
amoMa, 6 KOMOPOX AMON e UIRYNTEM, @ GCC OCMATLIE COCMOKNUS RAIWGAIOMES.
[T —

B noabymaenmon cocrosmmu atom maxoamtes owems meaoaro (~10°°c).
Tlocae 7T OR MEPEXOAIT B OCHOBHOE COCTOMILE, TPH JTOM DIEKTPOR ATOMA IEPEXO-
AHT OT BHCIIERo SHEpreTICCKOro YPOBHS K MIameNy. DTOT NEPEXOA COMPOBOMARCTCS
emyexamten (orona. B e STEKTPON MEPEXOANT OT MHIMIETO IMCPTETHIECKOTO
ypomms x mhcmenty, T0 Om, HA060POT, nozROUaem coem. Tax HavHBACNIIE CHONTAMILE
QT eIIS, CANOCTONTENLIO HCTYCKACbIC OTAELHEINI ATONANH, OBTAIAIOT MITOAHO
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cromocrs oBopyAoBaNNs 1 abomeNTCKOf TARTH. OXMAKO B HEKOTODHX MECTHOCTSX
COyTHEKOBAR CRRGL ABIRCTCR CNUNCTACHELM AOCTYIHLN KAHATON NOAKTOWEHHS
(puc. 35.7).

Puc. 3.5.7. Ausena cnyrukosoro Hurrepuera

Comoauii meneon ~ mobirsmsii Tenedot, KoTOPLI IPeARATHACH AN PASOTEL
B CeTiX COTOROIi CBAIN; HCTIOT3YET PAAHOPHENONEPEAGTAI, @ TAKKE TPATNIIIONIYIO
TeleONIYIO KOMMYTAINIO /1S OCYIECTICHIS TeeONNOH CBASH 1A TepPRTOPIE
S0mBE HOKpHTIS COTOBOI cOTH.

B HacTostiee BpeM COTOBAR CRATE ARAAETCA CaMOfi PACIPOCTPAHEHHOf 13 BeeX.
108 MOGH IO castai. TI09TOMY OGO MOGHILHbIN TeeONON HASHBAIOT HMENIO
CoToBBi Te1eqor, XOTH MOBILTLHEINI (KpOME COTOBLIX) ABIAIOTCS EUe 1 CHYTHUKOBHE
TenedhoiLL, PAANOTECRONL H ANNAPAT MATUCTPAALHO CRAIL

MoGubsie Tezeqons: sBs0TCS GecpOBOALN annapaTaMs (puc. 3.5.8). Bro 0s-
~HauAET, TO OHH He HOAKTIOUSHE K KAKOfi-710 CTAIMONAPHOI D1CKTPHECK Ol UL

. 8.5.8. Mobitkiste Tenebons
1o KaKIN HANpABTEHISIN PAIBHBAIOTCS CPeACTSA casiai?
Uro nazunacres paxtocnsatio? Kaxie Birxia pasocesai nsi aiaere?

3. Kora Guun aanyien nanwonarbusl cnyri caavm  vomans «KazSat-3+7 B
K (OPMATHX OCYIeCTIISCTCS: HBPOBO TeEPATHOBCILAIe WA Gaze «KazSat-
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Hacmy nauiodaenot Beenennoii, docmynnoil I1% UIYLENUA cOapeMENNBLML
acmpononueckumu xemodanu, nazuaaemes Meraranaxtusoit. 8a npexexamu Mera-
PATAKTHKE PACIONAFAIOTCS HEZOCTYMHME HAGTIONNIO THIOTETHYECKHE BHeMeTara-
AaxTIrIeCicie 06LeKTHL.

B xomtje XX pexa 10 Ha0TIOACHILN JATEKIX CHEPXHOBBIX 38657 OBLI0 HOKAIANO,
ro Beesenuasn pacummpsiets ¢ yexopenies (puc. 9.4.2).

0@

Puc. 9.4.2. Mogesu yexopeusoro pacupenis Beexeusoit

Pacumpentte Beexemuoii - smo xpyniosacumabubii npoyece, xod Komopozo,
o cymu, onpedensem x0d ee 260AOY: 320 PACIINPEHIS CPOANAA TENTEPATY DA
naAQCT, OMpeAER, KAK AOITO It ¢ KAKOH CKOPOCTLIO GYECT HATH IEpDIIHb HYKICO-
cuirTes, wa (pone pacmMpeIIS IPOHCXOANT H PaSBHTHE (AYKTYAF, KOTOpSE SaTEM
RomRHL cTaTs rasaKTKANH 1 1.8,

2. Jlas owscuemts yexopemioro pacuperis: Beenenioft pae noustie amexnod
onepeuuy (wneoudumoi mepeuu»). Ee cuoiicrsa oxasamicy mocsa ueommBIMI —
Tai, HANPIMCD, TeNHAS IHEPFIA K0T O61RAATE OTPHNATEAL AN AQRICHNCN, ATOBH
«pacrasunarhs Beenennyio. Veranonienue mpHPORS 5Toit darafowiofi Temiofi
omeprIIE - 0ANa 3 FNABHSX 0a' (DMK, NOCKOTLIY, COPTACHO COBpEMENIBIN TPOA-
CTabzemsmN, MMENIO TeMHAN OHCPFIA ONPEACIIET PATDHTIE RALICTO MHPA.

Tlo nonyenuin aammuise, nabmonaesan Beeaemnas spasercs nocxofi. Hexons
43 DTOT0, CORACHO MORETH BPIANANA, & TAIKE ¢ IETON € YCKOPENHOTO PACKIpE-
s 6u1a onenena cpeausn maoTHOCTS Beenennoft. OBLIINAR, AOCTYIHAR TPIML
HAGTIOACHIAN NATEPUS RAET B OTY NIOTHOCTS AOBONBHO MaMi BKAAZ: Aumy
(4,34 + 0,01)% , wau 0,25 aroma soz0posa ma wyGuwseciuii xerp. flsa APyTIX KoM~
nOHENTA, KAIWUIX FOPAIRO GOTUINE BIIAR B IIOTHOCTS, ~ ITO MENNAS MAMeCPUS
(26,8%) 1w menas mepeus (68,3% ). Birag pensuperexix sacT, 7.c. Goronon
simcposoamosoro oua, xpaiire waz: 0,0030% .

Tesnas MaTepis - zunomemutecxas ¢opNa NAMEPUL, KOMOPA e ucnyckacm
nexmpoNaTNUMNO20 UARYUCNUR U HAMPANYIO He 63auNODeTCmEYEm € HUN.

10 CRO/CTRO AAMNO MATCPIH SATPYANACT K, DOFMONIO, AWKE ACTACT HEBOIHOK-
s ce npaoe nabmogeute.
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Maoft oieprueii. TIodToMY A1 KONIGHTPAIINE JHEPFII HATYIEHIS MHOTHX 2TOMOR
Tpebyeres awnysdentoe usnyenue.

Eume 5 1917 roay AnGepr DiimuTeiin IeACKAIAT BOIMOIOCTS TAKOTO HOTY'IE-
Wi ROKaIAR, T IPH MOMARAMIA (OTON AOCTATOUNO BHLCOKOF SHEPII B ATOM,
om Gyzer onywaTs Apa abeomoTo AeHTIILLX doTona. TaKoe HITYCHH HAIBATH
undyuuposani.

2. i3y mepopanmsis: (471 BHAIYACHIAN) 3TYICHNCN HAINOTEMESR UCRYCKaILE
nexmpoxazNUMNO20 UaRYNENUR aMONANY KGANMOGOH cCucmeNw n0D deiicmauer
onewnezo (wnydanoueso) usayenus.

BoomKaiomas P Tow HATYIEHIN HCYICRAS CHETOBAR BOTA 00AAAACT TOf:
e sncTOROM, (pas0fi 1 MOAAPHIAHCI, IO H MAAWOMAS KA ATOM BoAa. DTO FOBOPHT
© Tow, 570 nadanwwan u usyenRaR soANMN Kozepenmi. Beo 310 smaseres HCOS-

XOAUMBINIE YCAOBMSMI A5 HOTYSCHNS TA3EPHOTO HOTYHEHIS.
EC1it 5 aTOM HOAAAET (BOTON TAKOf JHEPTHI, KAKAT MOAKET GHTS AT CaMI
aToxoM MPH Nepexofe M3 BOIBYAICHHOTO COCTOAMNA B OCHOBHOS, TO amom Gomon
amoxon ne noznowaemes. Boree mozo, amomon ucnycxaemes eue odun pomon,
‘komophii abeonomiuo udenmuen nepaomy. To eors 973t x8a OTONA ARITIOTCS TOTHO-
erhio KorepenTin. HMeN1O Ima UdeA U NonoNeNA & 0cHOGY cOIDaNUA AazePa.
Tlpexetanist, wro meeTess aKTHBEAR CPeAa (T.e. KBGNTORAS cucTena) ¢ GOTHIINN
KOIUCCTROM ATONOB. Bra CPEAR PACTONATACTCS MEAAY TAYXIM H NOAYTPOIPATHEIM GCPKA-
tawis. Tyxoe SepKaio NPAKTIUECKI He NPOMYCKAET CBeT (r.e. MOTHOCTHIO oTPasACT),
a monynpospatoe sepiano nponycxaer oxoo 2% csera. Muemio Taxie seprara

naman npivenexie » yerpoficrsax xasepos (puc. 6.7.1).
B axruBiyIo cpeay mocTynaer snepriia ussie. DT0 MOET GuTh M0GaN dHEpru:
Tenuonas, cnetosas, Xsirieckas wik oxexpuseckas (puc. 6.7.1, a). Jlannas onepris

@

¢ 9 8 B 8 9

seprars —» J2eepm0d

nanyuenne

Puc. 6.7.1. Tpuanun paborss nasepa
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4. Rakuo By wimeper-csan cymecrayios?
. Katue niast coronofi cosan cymeerayior? B vex aainiouaeres ocofemiocts pasots
coronoro eeqona?

© B e

TlowecTiTe KapNaMLA PLIHONPHONIK B BEAPO WIH KACTPIONO 1t NPHKPOIITe KPLIL-
Koli; pagHONpHeM cpA3Y IpeIPUTITEA. OCLACHITE HOUEMY.

KPATKIE BBIBO/IbI IIABBI 3

 DReKMPpOMATHUMNWMNIU GOTNA MU HAILBAIOT HICKTPOMATHUTHE KOTCOANI,
PACTPOCTPANIOIIIECS B NPOCTPAHCTES © KOHETHOI CKOPOCTEIO.

 Haomuoemsio nomora snexmpomaznumnozo uanywenus I mazsmaior or-
HOmenie 91ekTpOMATANTHOR oHeprIu AW, TpoXoAINel 3 Bpexst Af wepea
HepIeR/MICY IPHYIO Ay HAN HOBEPXHOCTS MIOMAANI0 S, K NPONSBEAENIIO 110~

mazu S na spens Af: o

Sar”

« Iaomuocms nomoka usnyenus pasia NPOUIREXEHIIO IIOTHOCTI HIEKTPO-
MATRUTHOf SHCPIH HA CKOPOCTS G0 PACTPOCTPANCI:

I=we.

+  Humeppepenyuei saexmpoxasuumnux soan nasumaeron wicwie yeis-
OIS HTH YMHBUIEH I AMILTHTY A PeSY ILTHPYIONIei BONIA IpH CIO eI
ABYX BOH C OpHAKOBLMH YACTOTAMM.

 Venosue marcumyma unmepgepenyuu: Al = kh; (k = 0, 1, 2,

x
+ Venosue mununyna unmepgepenyuu: Al = (2k + 135 (5 = 0,1, 2,

Jugparyueii anexmpoMazNUMNLY GOTN HAIHEACTCH OTIIOHEHHS BOAH 0T
‘MpPAMOIHHEHOrO PACIPOCTPANGHIA WK OTHOANME BOTHANMH TPETATCTRILE.
Yenoaue soanurxnosenus dupparyuu: d < 1.

Modyanyun - Meaneuioe N0 CPABHERIO © MEPHOAOM KoAC6ANMI HAMEHCHIE
AMILTHTYAM W1 MACTOTH BOTHLL TIO ONPEAEEHHO JAKOHOMEPHOCTIL

+  Amnaumydnoii modyaAyuell HAIRACTCS UIMEHEHHE AMILTHTY b BHCOKOUA-
CTOTHbIX KO7eGAMIIE 10 SAKOMY HIMEHEIIS HEPEAABACUOTO IBYKOBOTO CHIHATA.

« Jemexmuposanuen nagsnacTes BuAeTCNIE 13 KOTEOAMINI BLICOKOH TACTOTH
konebammii maxof uacTosL.

*  OBuapyseRie it TOYHOE ONPEACICHIE MECTOAXOKACHIL OFLOKTOR € TOMOMIEIO
pazuonoxs masLBaIOT paduoroKayuei.

«  Paduocaaan ~ nepesata i MpHeM HAGOPMALINE ¢ HOMOIIEIO PAHOBOTH, Pac-
MPOCTPANIONIXCS B TPOCTPAHCTRE 663 TPOROAOE.

*  Ananozo-yugpoasin npeoSpazosamenen nasHBACTC YOTPOHCTRO, TPEOGPA)

Iomee BXONOI AMATOrOBLIIE CHTHAT B WHDPOBOIE CHIHAT, T.€. B ¢ XUCKpETHLLIT
xoms.
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BABOA 0 CYIeCTRORAMINI TONHOf MATCPII CACTAN T OCHORHIH MHOFONHCICHHLX,
CORTACYIOMIXCA APYT ¢ ADYTON, HO KOCBEHHAIX MPHINAKOR TOBCACHIS ACTPOMHII.
B L L e T —— e ——,
NPUPORET TENMOfi MATEII MOMOKET PERIITL MPOGAENY CKPLITOR Macew, KoTopa,
B NACTHOCTH, SAKTIOTACTCR B ANOMATLNO BLICOKO CKOPOCTI BPAIIENILR BHETIIITX 06
Tevman omepri - sunomemuneckui eud snepsuu, Gsedenniii 6 MamexamuecKy
Modeny Beenennois padu ofsacuenus nabniodaemozo ee pacuupenus ¢ yeopenuen.
CymecTayer TP BApHARTA THTOTE3M OFBACHERIA CYIIOCT TEMHOH DHCPRIH.
K Racrommesy Bpesemi nce HaBECTIIME NAEATNC HABTIOTATETbMNC ANNLE e TpO-
THBOpeNAT MepROI FHTOTESE, KOTOpAR MPANMAETCH B KOCHOTOTI KA CTATAAPTHAN.
Cornactio 9Tofi TTOe3e, TeMIAR SHEPTILA €CTS KOCHOTOTNECIAT KORCTANTA - He-
HINENNAR SHEPTETIECKAR TAOTHOCTS, PABIONCPIO JANOARTIOMAR TPOCTPANCTID
Boetenmioi (XpYFHNIE C0BANI, TOCTYIHPYCTCS NEHYACRA SHEPFIS I AARIEHHE BAKYYNa).
Oromuarenbmssi BuGOp MEACKY APYTHANI BapHARTaNI THROTEa Tpebyer owems
ATHTEALIX 1 BRICOKOTONLX MmaMepemIii CopocTH pacmpeit Boeren o, wrodx
noman, Kax ora cicopocTs maMemneTCH co speenesr. Tent pacmpem Beeneroi
OmHEHBAIOTCR KoeNOAOTIICCKIN YpABReRHEN cocToRmA. Pemewne ypannemis
COCTOIIS 215 TeNTOI! IHEPFIT ARAAETCA OO 3 CANBI HACYIILY ATA CORPENET-
woft mabmoRaTeTBOI KocooRmH.

Honoanumensuwii xamepuax

B 2019 roay xanaze Jiweiine Muons u mseiinapms Mumens Maiiop
u fliave Keno nonyumnn Hobexesciyio mpewmio mo dusiie. Onit yaocToens:
HATPAZH 3A HCCTEAORANUA B OBACTH ACTPOROMIIL.

Jixeiisie TGRS CTax TaYPEATOM 52 TEOPETINECIHE HCCTEAOBANIS B (HIHIECKO
KOCNOOTIIL. O GHLT OAHIIN 15 HEPBLLX, KTO IPEACIASAT CYIECTEOBANNE PETHKTOBOT0
mosysenis, sanommusmero Beesewnyio nocxe Bomsmioro Bapusa.

Mumens Maitop u Juase Kefto noaywitnis uarpasy 3a orxpuiriie 8 1005 roxy mep-
Boil axsomAReTH - NTARETH, HAXOAMEic Bie Connewoii cucTens. OFuApyKemoe
i nebeciioe Teo Bpamatocs BoKpYT aneaxs 51 Pegasi — GALI0 YCTARORIEHO, 4TO 9TA
aneaga Taxoro e Tina, xax Comme. C Tex 0P GOTBIIE UETHPEX THOMT DKIOMIANET
61 obmapysenst yuensi @ Maeusos Tlyra.

@ e

1. ro oamaaor axue nowsus, ka Habmosaewas Beexennas, Merarazawrua u Bue-
Nevaraxaxia?

Kasue cooxenns Aaer npoiece pacumpenss Beercuioli?

B tex BaICHOUACTCR CMLC NONATILAL +TOMHAR MATCDIL]

B tex QaICM0UACTCR CHLICT TONATHA ¢TeMIAR OHEPIILL»?

KCake BAPHANTLY FATIOTeD BLAABHTAIOTES A1t OOLACHEHIS CYIHOCTIL Tebi0l oHOprIH?
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PHEOANT SHANHTCTLEYIO wACTS aTOMOR B BO3GY:cKeHHO cocTosme. Tlpn mepexoe
0BPATHO B OCHOBHOE COCTOMIME ATOMH HSAYSaIOT (OTOMS, KOTOPHE B CHOI0 OUepeh
5036y ARIOT cocene aTovs. I B OTOM CIYIaE YAKe BOIHHIKACT ABTEHHE HAVIPO-
Dannoro matywemns: Kaxcded amox, na xomopuwi ynax gomon, ucnycxaem Joa
udenmuunwx pomona. Tax TPOROTRACTCR CHODA U CHOBA, B PEIVTBTAT HETO Bee
Gombme n Gorsme aToMoB mepexoAT B BOIBYHACHIOE CocTosmue. Mexncxy aepranawit
BosmmKACT Cpesa, HACHIENNAS (OTOMANI, KOTOPHE OTPATAIOTES! TO OT OANORD, TO OT
Apyroro aepxana. Tlpn aTon Kaxcusii (POTOI, CTANKHBARCD C ATOMOM, CTHMYAMDYET
nemyexamme eme oamoro gotona (puc. 6.7.1, ).

Koria e aTOMEI HEPEXOZST B OCHOBHOE COCTOAMME AKTHDHOH CPAM, BEIXOANT
smoecTB0 KorepenTILLX oToNOD, 06pasys AasepuLtik ny (puc. 6.7.1, 6). B atone ayse
oTomu: maxoAATCS MA ONems GAMAKOM PACCTOSMHI APYT I APYTY, 1 NANpABICHIS MX
ABIACINS COBIAARIOT, MOITOMY Ta3CPHNE MY MPAKTIIECKH N PACCCHBACTCS.

Masepw o6aadaiom credyouumu cooicmoaru:

* ARICPHI COIIMOT MYSKI CDETA € QUMD MATCHBKHN YTTOM PACXORACHHS (T.e.

2y% npaxTiecin me paccensactes);

* (A3a HOMML AAIEPHOTO MATYSCHIS Me MCHBITHIBACT HEPETYAPULX HIMemCHI

(v.e. azownt manysmIOT cnet cornaconamio oxmodaI0);

« nagepst obmazaroT orpoMmoii MommOCTEI0.

Tlpanga, Taxas BHICOKAS NOWHOCTS FOCTHTACTCA JHITD B TENCHHE OYEMD M Oemh
sanoro mpowesyria npemen (10" c).

3. Hecaeaopanme NOKa3AT0, ST0 A5 TOTYHEMLS NOIWHOTO TA3€PIHORO HATYCHHS ABYX
yposmeit omeprim 61110 nexocTaTowMO (nAmpHMEp, ypomn ¢ omeprisen E, n E, na puc.6.7.2),
HOCIKOTSICY KAKIN Gt MOUJATIN KV GbL.1 BT HCTOSIII JHCPITIN, STHCIO BO0Y A CHILIX
aToson e npensmano we10 nenoIByAcenx. OxHaKo yae b 1960 Toxy Gewta covzana Tax
aguBACHAs MpexXyposNesas cucmena. ITa CHETENA i IO cefi ACIL BATCTES 0CHOGOI
021 cosdanus aasepos. Jleno b Tow, WX BpEMS, B TEEMIE KOTOPOTO ATON MOWCT HA-
XoAUTHCA A ToM WA MO SrEpreTIIECION ypoBite, neommaKono. Ha cerommsmmnii
AeHD TPEXYPOBHERAS CHETEMA € YCTIEXOM HEMOTLIYTCA B PYOUN0ON Aa3Epaz (TOToNY

IO B pyGHIE IMCIOTCS HEOGXOAMMEE DHEPTETIIe-
cxe ypopmn). B pybume coxepmtes nedobwas
npusecs amoxos xpoua, xotopie n nodscpeanmes
npoueccy undyyuposannozo usayvenus.

Ha puc. 6.7.2 moobpaxens: Tpu coctosms
aroma: ocmosmoe cocrosmme ¢ omeprucii E,
n ama Boabyaenmurx cocrosmust ¢ omeprusun E,
n E,. Ocobemmocts omix amepreTmsccrx ypopnei
amcTI0uACTES B TOM, WTO MA TPETHeM JHeprETIC-
CxoM ypoBme aToM MOeT HAXOAMTLCS MOPSAKA
10" ¢, B To npesst xax ma BTOpOM omEpreTIICCKON
yponie on momeT naxoguThCst mopsAKa 10°*¢. D10,
Komewmto, smaseres cymecrnemuoi pasmumeii, mo-

Puc. 6.7.2. Tpexyponnesas otomy na smopo yposre oxaswoaemes usbrmor
cnerea s03bycdennvix amomos.

HiTax, aTowm MEPEXOANT B BOIGYICKEMHOC COCTOSMIE, COOTBETCTBYIOMICE JMCP-
run E,, mo mowTm cpasy ma 9TOTO cOCTOSMMS ORI MepexoAsT ma ypomems E,,
xe maxopsTes omawmTensmo fombme. Taxmu oGPAION, MOWTH BCe ATOMII XPONA






OEBPS/image/321.jpg





OEBPS/image/1171.jpg
&

Pacemorpire Mozeasui nponeee Amuenita raaii, Menoasaylite 413 31080 kpyr-
it A JaMeTpON 23 X, wepHL NapKep 1 depkato. HagyliTe wap A0 paepos
6:10Ka. C HOMOUIIO WCPHOFO MIDKODA AMCCTO HA WAD NPOMIBOTLHO 20 TONCK.
Beraure nopex aepKATON 1 1AGTIORAITe 34 TONKANM NP HAZYBaNMs wapa. CAeralie
BLIBOA 10 CBOIM HAGTIOReMIM. BLUII U TOK, KOTOPHE YAAIALIICI MK CONDKATHEL?

1. B XX Beice CTazm HOBECTHA /152 DKCHEPHMCHTATLHEX (PAKTA, HOATHEPASAAIONIX

pacuupenue Beoxeunofi: Kpacoe caeujente, penuxmoaoe uanyuente.
B 1922 roay cosercimit maresarii A. A. Dpugman noxasan ua ocose obmeit
teopun Taroremis A. Diimureiina, wro Beenennas me MOAeT GMTS CTANMONAPHOF.

Asepuxancxuii actponox Beero Craiiaep 5 1912 roxy omapyma xpacioe cuemere
B CHEKTPAX FATAKTHE, OTO 03MANATO, STO TATAKTHIH OT HAC YRATTIOTCS.

B 1929 roxy, Hexos 13 nabI0ACHIIE CICKTPOB FATAITIIK, aNEPHKANCKIT ACTPORON
Dumun XaGhn cipopayamponan saxon: exopocmu ydanenus zanaxmux cospacmarom
nponopyuonaxbno pacemosnuro do nux: v = HR, ©.6)
e H - moctosmman Xa66aa; R ~ pacerosmme #o mecnenyemoit ranaxtmx.

9ror saxon nomywx wasanue saxona Xat6aa.

Mocmosnnazx Xa66aa o nacmosuee opems mpunumaemcs pasnoi
H = 66,93 + 0,62 (xn/c)/Mnx. Baxon Xabbna nosce ne oamaacr, uto nama Tazarmia
snasercs memTpow, oT KOTOpOro M mrer pacmmpemme. B moGoit Towxe Beenenmoi
HABMORATEN YBWANT TV e CAMYIO KADTHNY: BCC TATAKTIKI HMEIOT KPACHOC CMEMCHTE,
nponopusonasoe paccrommmo Ao mrx. ToToNy MHOTFA TOBOPAT, ¥TO pacmIpETCS
camo mpocTpancTso. DT0, CCTECTRONNO, CIEAYET MONEMATS YCAOBHO: TATAKTHKH,
ameaet, MTAMCTS M b ¢ BaMM He pacHIIpENCSL.

2. B macTommee npexs IPURATO CANTATH, §TO pA3GeraNMe TATAKTHI, COAAMHOE
by pacmmpennen oxpyanmedi nac sact Beenemnoit, oty peaymbrar Boav-
wozo Bapwoa.

‘Hamrare Kpaciozo caewenus y raTaKTii MoIBOIACT ¢ GOTLIIO TOMHOCTDI0 OTpe-
AensTs paccroma A0 mx. Uew CHIbIEE CMEMCHN! TN B CHIEKTPE TATAKTHK, TeM
Aanvme paseractes ranaxTisa (puc. 9.5.1). DTOT MeTOR ompexeTemHS paceToRMILH A0
raxaxTiK ocnopan ma xopomo uanecTon  duanie pdexme Jonepa.

Jlonyermn, mueetes karoii-TnGo MCTONMIMN dmeKTPOMAFNTHIX KomeSammit

(wanpusep, Avmxymancs ramaxrika). ECIH 5T0T HCTONHI ABMAETCH OTHOCH-
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naxoasTes B B03byACHTOM cocTosmmn. Tloce TOTO KaK ONI BCe NEPEXOAT B OO
noe cocrosmie, moryACTCR MO AadepMLi Y.

4. Jlagepu HomyTH RoBOMLRO MIUpOKOE MPIMeRENHe B NAYKe i TexmuKe. B nepny
ouepeas, 1asepet ucnobIyOMER 6 oKCRepuNenmax no onmure. Jlaeps HENOTLIYIOTCS
An% Xpanenus ungpopayuu (RanepHoe, Bee CHMIIATH TAKOE CIOBOCONETAMNE, KAK
‘<nasepmuii ACic»). OTpONTAR MOIOCTS AGIEPHOFO MATYHENHS HACTO HCNOABIVETCS
05 COUPRU U PESNU HOMALT06 UAU CMUNYIIYUY UCTAPEHUS, PASAUNHDIT HAMEPUT
206, Kpowe aToro, 1asepui HCMOTHIYIOTCS B MeduyuNe: PN MPAMEPON TAKOFO He-
nonbaODAMNS ABITETCR HUKPOTUPYPLUs 21030, JIAICPH KAK MCTOTHIKH KOFCPERTHBIX
aTyseny i CTATH MMPOKO MpUMEMATLCS 1 B 20102paguLL

Tonorpadpmeit naswtoaiom crocos sanucu u socemanosenus uxmeppepenyuonnoi
Kapmunsi, om deyx Kozepenmiupix G0nN: ¢ 090G CmOpONHL, NPedaemNOI oAN O,
ompasxennoii om ocoewsaexozo npedemas; ¢ dpyzoii cmopons, Kozepenmnoi ¢ nei
Onopioil G0N0, U0y ULell HenOCpEdCMGeNTO oM UCMONNILKG Coem.d. BAPEriCTPpO-
BaRnas HRTCPHEPENIONNAS KAPTINA MATHBACTCS 20102PANNOL.

Tipn ocpemenun ragepow ronorpasya (OPMHPYET HIOOPAKENTE, KOTOPOE TPEX-
CTaBAzeT COBOIt TOTHYIO KOMHIO HCXOAMORD TPEXMEPHOTO OGLEKTA 1 OBHAPYKHBACT BCE
ChOficTBA TAKIX 00BEKTOD, MATpHAMCP NIMEHEHHC NEPCTEKTHDH MPH TepEMCMCNT
nabmmozaTens. MeTox ronorpadm, TpMenseNsIi B OCHOBNOM A1 pETHCTPAI M-
(popmeamII, KOTOpYIO HECET CBET, OTPANKAIOWCA 0T HEKOCTO OJBEIT ILTH NPOXOATIIIE
KoL Ero, MPHTOAN OTHIOML HE TOTbKO ANA BMAMMOTC cneTa. TeopeTIIECKH ITOT
METOR IPUMEMIN KO BCEN APYTHN BOMNOBLIM TBACHITM — JBYKOBLIN DOTHAN, CEPX-
BLICOKOACTOTHOMY, HIPPAKPACHOMY, PENTTEHOBCKOMY I 97IEKTPORHOMNY HOTYSCHISN.
Drum u obvacHsCTER TOT METCpeC, KOTOPHi DHIMBACT TOTORPAGIST; OAMAKO 3-3a
npaTIeCKIX TPYANOCTEfi ce MOKA Me VAATOCH MPHMENNTD K OTEKTPOMMHM MATY-
semwsn 1 B penTrenoncroii o6nacTi cuexTpa.

TlepenexTuns: npwvenemis rororpadmeckix Texmonorii orpomsr. B nactosmee
Bpens paspabaTmaroTest 3D-MACMS, OGECETNDAIOITIE COIAANIE MPOCKIUTH HIYTACH X
obmerTon, nponeccon u anxemit b peinve peanbuoro npexent. Hampmep:

= 5 acTpomoMIN (coaRaNTIE MpoCKIIIE FaTAKTHI, TPONECCO COTRANTIS ILIAETHEX

CHCTeN, mAZEMHE KOMCT I ACTEPOOB A HOBEPXNOCTS MAGET 1K JBEOX M T.1.);

* 5 Quonke (codgamEe MpoCKINi MNKPOMNDA, ACNONCTPAINA CTPOCHHS ATOMA

I aToMTOTO APa, BIPLIBA BOROPOANOIR GOMOH I T.1.);
5 xmwmn (coaRamme AeMomCTPAII peaKuuii OKHCACHIS, TPOLCCCOB TOPENTS,
ACMONCTpAmS paTIIIIL D OPrAMICCKOH 1 HEOPTANMECKOM XIMI 1 T.A.);

b reorpaduu (cosRanIe TAMAmAGTILI 90M B TPYAHOROCTYINEIX NECTAX Ha HO-

epxmocTn Besnm, pusyammaamns xanmmadTa ma Apyrux mranerax Conmennoi

* B Memumume (coyzAMHe ACMONCTpAMMIE BHYTPENTETO CTPOCHIST TeTOBEKa 1 K-

soTbx 1 T.R).

Jlamnue exnonorun obecnesar Gonee HpexTHBIYIO PAGOTY B CoOTRETCTBYIOMIX

T —————

@ s

1. K xaxoll ofitacts onmiic omocuten nemmeliuan ontaka? B wex aaxouseres ee
ocobemoons?

2. Kakoe yesonue He06X0meMo /15 BOJHHKHOBOIIS BV ACHHORO Hanyseria? Kakoo
ManyeHe NAILBACTCS MIAYIUPOBAIILLDA?
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LIENM NPOTPAMMBb B [/IABE:

onucsisams ycnosus, Heobxodumsie dna HaGKdeHus uHMepPepentul u dugpax-
Yuu caemoseix sonm;

‘onucsisams npumenestie dupaxuonHol pewiemku dn onpedenesus dnuHs! SOAHS;

3KcnepumenmansHo uccnedosams nonspusayuro caema.

MUHUMYM U3NUECKIAX TEPMUHOB B Fnas

Ha Tpex sbiKax

Kasaxckuii pycckuit aurAnicknit
Xapeik, . 5
ol witepdepenuus caeta interference of light
XapbiKThiK KorepenTinifi | KorepenTHOCT caera coherence of light
wiTepGepenyuATLIK uHTepGepenionHas —
Kopitic wapruka
Xaphik AudpaKUMACH! anbpakyms caera diffraction of light
Anbpakunansi Top | AMpakuontan pewerka | diffraction grating
o roice (nepuoger) | MOCTONaR pewerin lattice constant
S sk (nepuoa) (period)
Taburu xapik ecrecraennuii caer natural light
KapbiK NOAAPUALMACH! "“":z:j:“""' polarization of light
nonspusaunsnanran nonspusosanHbil polarized light
Xapbik, caer

B smoli enase paccmampusarme credyioujue gususeckue mepmunsi, 063~
3amentHele A7 ycoeHUs CO2IGHO yueGHoIM UensM: «uHmepPepenyus ceema,
«KO2€pEHMHOCME CBema», «UHMEpPePeHUUOHHAR KAPMUHA», «DUPPaKuU caemas,
«QUPPAKYUOHHAA PeWiemKa, «OCTIORHHGA ewiemK», «ecmecmeenHbili caem, «no-
nApu3ayUS ceema, «nonTPUI0BaHHSIi ceemn.
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2. B conpenentiofi SHepreTIice NPHMEHSIOT MIAYKIHOMIAE THEPATOPEL HEPESCH-
HOFO TOKa, B KOTOPLIX HCHOTLOYETCA ABNEHHE DTCKTPONATHINTHON HIAYICIE.

Taxie rerepaTOpH H0IBOATIOR HOTYHATS GOALIIE TOKH NPH KOCTATONIO BHCOKON
wanpsceun. TIpocTei{Imas MOZGT TAKOTO TEHEPATOPA ~ PANKA € TOKOM, BPAIA-
1O B ONIOPOAON MaTHITHOM TOTC BOKPYT cBOC oci (puc. 2.1.2).

B nacTosIee DpE MMECTCR NHOTO PAOTIHbN THIOD HIAYKIMOMNLX FEHEPATO-
pos. Ho Bce omst CoCTONT 13 OMIX 1 TEX K OCHOBMAX HacTeli:

1) emamop - nenoxsii0e yeTpoiicTso, cosaaiomee MATRTHOR Hoe. DTO MOKET

6urms B0 MocToRMNA MATHIT, THBO HNEKTPOMATHIT;

2) pomop - oborica, » xoropoii muAYIMpYeTes BIC

8) K0ABYA Co WemKANL ~ YCTPOHCTRO, ¢ TONONIEID KOTOPOKO CHINAIOT ¢ BPAIAI-

Impes HaCTe WY KIHOMIL TON KA NOJAIOT TOK MATANIS ACKTPONATHHTAN.
9JIC, MIAYHPYEMAR B IOCIEAOBATE IO COOMNOHILIX BHTICAX, GYACT CKAGMBATICS
13 cysentt DIC B KaAcROD M3 HILK, HO3TOMY OGMOTICA AKOPSE COCTOWT M3 MHOECTDA DHTICOD.

3. DaexrpoexamCCIIi TenCpATOp NEpeMEIOTO ToKa PAOTACT N0 MpHEITY
HO7YHEHINS HHAVKIMONHOTO TOKA B TLAOCKOM KORTYpE IPIH 60 BAICHII B NATHUTHON
none. Hemompiacas 4acTh FeHEPATOpa, ANATOTIINASL NAFITY, HAIMDACTCS CMAMOPON,
a spamanomasncs, v.c. pasa, - pomopox (puc. 2.1.2).

erarop (Maruur i anexposariT)

T

onsia co merawn <::}\ :

porop.

Puc. 2.1.2. Mozens uerodiuka iayKIHORKOro ToKa.

B MOUHBIX MpOMBIILTEHLLX TetepaTopax (pic. 2.1.3) BMECTO NOCTOMNIOTO MarHHTA
HemomayeTes BnEKTPONATHIT.

Ba3op MEAAY CEPACTINIANI CTATOPA 1 POTOP ACTAIOT KAK MOKHO MEHBIIIIN 717
VBeMSEIIS NOTOKA BEKTOPA MATHHTHOM MILYIHHIL.

Cmamop npoaviuwaenoz0 zenepamopa npeAcTaBAseT COGON CTATLIYIO CTAMHRY
U pHteCKOii (JOPMEL (CMANUNA ~ ITO OCHOBNAS HECYIIA YACTS MAUIMHEL, Ha KO-
T0poii NOWTHPYIOTCH pasmEIbIe paGouHe YaaM, Mexanusnt i np.). Bo puyrpenteii
70 WACTH HPOPESAIOTCH AT, B KOTOHE VKIATMBACTCH TOTCTLLL ML HPOBOA.
venno 5 HEX B HIAYQUPYTCS HepeMenHuil SICKTPIECKRii TOK P MSMEHeHI
NPONIILIRAIOME0 HX MAFTHOFO HOTOKA. MarRUTHO NOZE COIAALTCS POMOPOM. Ot
npeAcTaRAseT coBOfi HIEKTPOMATHIT: HA CTATBHON CEPACTNIK CROMIOH (OPMLL Ha-
eTa oBworica, 10 KOTOPOl HPOTeNACT NocTORMNLL dnEKTpICCKil ToK. Ciita ToKA
B OGMOTKAX PACKTPOMATHITA, COSIAIOUEr0 MATHUTHOE NOTE, SHANHTELIO MeHbIIe
it oK, 0TAABAEMOTO FemepaTOpON 50 BiemoI0 Hens. T0aToMy remepupyesiii ToK
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VOBHEe CHEMATE ¢ HOHOZBIIKHLL OGMOTOK; & HEpes CKOALIAIIIE KONTAKTH HOABOATS
cpapmnTenLi0 €1a6MIE TOK K BPamalOmeNyes onexTpoMATuITY. ToK K OTOf OBMOTKE
HOZRONTS UEPEd WyemKL  KOALYA OT HOCTOPONKErD HCTOUNIKA TOCTOMNHOTD TOKA,
nagLmacoro 60abydumenen.

Ha puc. 2.1.3 OpeACTARICNA NOTHAR CXeMA reHEPATOPA mepeMeRHOro Toxa. HIpi
Bpamenni poTopa Kaxofi-1u60 BHENIIE MeXAMINIECKOH CILTON COJAABACOE N MAT-
nuTHo® noe Toske ppamaetes. IIpi STOM MAFHINTHALT TOTOK, NPONMILBAIOUIL BITKI
OBMOTICH CTATOPA, NEPHOANCCKI MENSACTCS, B PEAYALTATe Hero B HIX HEAYRHPYTCS
nepesenuii TOK.

porop,
mniu i ﬂ @
woabylirens orasop cRuropuas
canii odonica

Pue. 2.1.3. Tipossamsenusi reseparop ey

©

1. KaKosa ot HCTOUINKOB DACKTPIOCKOTO TOKA B KHIUEACHTOILHOCTIE Ho1080KA?

2. B en 3aKTI0MAOTCH OTIMAHE IPHILATON PAGOTH MCTOPHHCCKIX BIIOD HETONIKOD
onexpucexoro Toka?

3. Kakonit OcuoBMMe SaCTi WEAVKUMOMMLIX reneparopos? B Hew 3aKmovactos ux
poms?

4. KKosa mpUNIINTHATLNAR PASIINA MEALY CTATOPON W PoTOpoN? OFbaCHITe 1iX o,
& patore rencpatopa.

@

C HOMOILIO NOJEI HIKOTLOTO TeRePATOPa HccTeAYiiTe MPIINA PAGOTEI TeHepaTOPY
‘nepemenoro Toka.

1. TlepeMemILIN 2ICKTPINCCIIN TOKOM HATHAAEMEA MOK, REPUOIUECKY Uane-
NAIOUUIICA cO GpeMeNeN No GeruNUNE U NAMPaGENUID.
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Tlonysenie nepeMentoro ToKa 0CHOBANO WA NpOIECCe, KOTOPHi BHIMBACT Bii-
HYAZeHHOR 91CKTPOMATHNTHOE KoACanie. B OTOM MOKHO YOGAUTECH, PACCMOTDER
HIDKEOMHCARNLI TPONeECE MONYUGHNS IEPRMEHIOr0 deRTPIeCKoro ToKa. TloMecTin
B HOCTORINOE 1 OJHOPOANOE MATHUTHO® HOTe BHTOK nposonoKu abed (puc 2.2.1).

Tipu pasmonepion Bpamjenii 9Toro BHTKa BOKPYF ock 00’ MarmTHMI HOTOK,
NPOHIILBAIOUILIL €O MO, BYACT MOCTOMIHO MENATECS KAX 1O RTINS, TAK
1 1o nAnpaBTeHIIIO (oM. TaxzKe puc. 2.1.2). BEICACTRIE STOFD, COTMACHO JAKORY DICKTPO-
MATHETHOI HHAYKI, B BUTK BOSHUKACT NePEMENHAR IO BT i HATPABICHII0
BJIC muayscrn.

KOPA I10CKOCTS BPAIIAIOIIEroCs BUTKA CTANOBUTCS TEPUENANKYIAPHA CHIOBHA
MHMAM MATHHTHOTO HOJ, NPONMIMBAIOM ee NATHMTHE NOTOX HaGOMLUIL
A
a1
XOJKICHIH epes 9TO HOTOKeHMe NPOBOAIKH BHTKA ab it cd CKOALIAT BAOMS CHIOBLX
it nons, we mepecexas wx (puc. 2.2.1, a). Crexosatexsuo, BJIC wAyKII, 503-
HUKAIOW@R B BHTKE, KOTOPAR NPONOPIHONATLHA CKOPOCTH HINCHENHS MATHNTHOTO
notoxa, Gyaer pasa nymo:

PP — I S —

)

Koraa e II0CKOCTS BTKA MAPAILIEILNA CHAOBM MM 10T (puc. 2.2.1, 6 —
817 cREpXY), TOTO, NpORHAMBAIOLIIE o¢, pasen Ko (& = 0), CKOPOCTS e HAMEHEHILS

a) o)

Puc. 2.2.1. Wnaymuposause mepexemioro oka

aw
o mp mpososesc spes sno mosoene nanonsn (22 - mae |, v oo
cnyae mposoz K mETK ab i cd AFRYICR TEPTETAYAAPEO K AR TG
noast. BJIC, BOSHUKIIAS B HTOM CIyYa€ B BHTKE, HMeeT HAMGOIbIIee IHAUCHNE:
_ o

ar
pi oron » wacen ab mumea DJIC Gyaer manpanzena ot wepresa x Haba0ANTETO,
a5 wacr o maoGopor - o maGORATEA 58 TepTeR.

ps gaseiizens sparmens i (puc. 221, 6) I, coxpanan memserumns caoe
Y " —— A )
7.6, B ToM MoNGEHI, KOAA BCTIE MATHATHOTO mOTOKA GYACT ManGorhch
(@ =,..), 2 cxopocrs ero npuenera (crexomarensio, 1 HC) pasa nyo:

@.2)

(2.3)
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Tipn mansueiiiuiens spanersi Birria (puc. 2.2.1, 2 ~ BuJ CBEPXY) CKOPOCTS H3MeHeIs
OTOK, IPONHILIBAIONIEro BHTOK, GYACT YBENIHBATECS 40 MAKCHMYMA; CeA0BATE b
10, 11 BJIC 10 a6c0MI0THO BeTHTIIE GYACT BOSPACTATS 10 MAKCHMATLHOFO IHAEIHILS:
_ |a®
ar
Ho Tax KaK Temepi BHTOK ABHIKTCH HARCTPEUY MATHITHAIN CIIORMM JHHHSANM
Apyroii cToponoit nockocTH, 0 Hanpasrenne 5 new BJIC HsMenseTcs KA NPOTHEO-
nonozoe: 5 uacty ab DJIC HANpARIENA OT HAGTIOAATEAS 38 UEPTE, A B HACT cd ~
na-aa wepresa x mabaoateno. U onaTs 970 nanpanienie BJIC COXpARUTES U mpI
AAnbHeIIIEN ABMKOHII BITICA, NPH OTOM AGCOTIOTHAS ce RNIUNHA GYACT YOMBATE.
Tpn noc7eAYIONIX 0GOPOTAX BUTKA BCE T ABIEHIS GYAYT HORTOPATLCS BHORE.
Taxins oSpagon, Narcunansnaz seaununa HC uHOYKYUL 60 GPAIAILEHCA GumIce
3a 0dun ez0 obopom ussensemes om xunye s, 30 nawe
2. Bounydenivie anexmpuueckue K01e6auuR, IPOUCKOATIIIE B MO HOA Aeii-
eraues manpsenua (wan BJIC), HIMEHSIOTCR © MMIKIIICCKON TACTOTO 1O aKORY
cumyca nan xocumyca:

@.4)

Hanpascenue P
u=U_sinot; o sinot;
u =0 cosots &= o cosot; @5

e U, - asmantyia nanpacemus, ¢ ~ asmuryza BJIC, 0 - WEtTICCKan acToTa.

EC1 5 nenn RanpAKeHIe MEHACTCR ¢ QUKAINCCKOf HaCTOTOl 0, T0 1 CHAG TOKa
B nem GyAeT NMEHSTLCS ¢ Toit e HACTOTOR. ORHAKO (a3t K0ACGANUS CLL 1ok MOKA & Yenis
He ofizsameasno doawnbi coanadams ¢ asasu KoreGanus nanpaocenus. Toszoxy
B oBimieN CTYIAE MIHOBCNHOR SHAUCHIE CILTH TOKA 6YACT OTPEACIATECS N0 (OpMYTAM:

Cuza moxa: i~ I, sin (ot + 9);
i1, cos (f + o) @.6)
Pe I, ~ ANIINTYAA CILTL TOKA, © ~ WEKIRYCCKAR HACTOTA, § ~ CABK (as.

JleiiCTRY 0N GHANCHHENM CILIL NEPeXENNOZO IREKMPIECKO20 MOKA HATHATIOM.

cskmvsng, womopas o B puse winasis 30 ammuimgInons mmesamus:

1=k

2.7
JleficTyiomee 3navenie CHI TOKA PABHO CHJIE TAKOTO NOCTORHHOTO TOKA, HPH
R ————
pasia NousoeTs, BuAenTIOmElCA B TON e POROKHINE B LEH HOCTORIHORD TOKa.
Jeiicrayomee suasente nepemennoro mapuwemss ¢ \Z pasa Mewbile ez0
axnsumyduozo smavens:

[

4

N (2.8)
Cpeusn MommocTs, nepementozo moxa npu cosnadenuu pas xonebanui curv
moka u nanpaxenun paena npoussedenuio delcmeylOWUE MANCNUL CUH MOKE
u nanpasmenus:

P=1U. (2.9)
3. PaccwoTpia: exme ABe 0CHOBHbE XAPAKTEPHCTHIH NEPEMENHORO TOKA — Nepuod
1 uacmomy.
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Tlepuozon nepemenmioro Tora T KaIw6a1om NPoXEINYMOK GpEMENL, 8 meuenUE Ko-
'mopozo DIC (wau nanpsscenue, wnu cuna moa) cosepwaem odno noNoe KoxeGanue.

acToToit mepememmOro TOKA v KAINOGEMCA tUCKO KORCGANU nePeMeNNOZO
moxa sa odny cexyndy.

AKTHBHLI COMPOTHBICHNEN NEPeNENNOZO MOKA KATHOAIOM PUIUNCCKYID Geau-
wuny R, onpedensenyro omnowenuen cpedneii ownoemu P, xomopas owdensemes
na yraemre snexmpuneexoi yenu, x Keadpamy marenus cuns moxa I na Imox
yuacmre:

»
Vi
CramgapTias =ACTOT MEPEMENNOTO TOKA, NPHMEHSICMOTO B MPOMBINLICHHOCTI
u ocpernrensioii cern b Pecnyamse Kasaxcran, panna 50 I'y. actora » 50 I'n oa-
nasae, ato na npotskenyn 1 cexymu Tox 50 pas Teser 5 ogmy cropomy m 50 pas
5 apyryio.

e |

1. Karolf 70 HAILBACTCS NOPOMEIILIN 1CKTpICCKiNN ToKOM? Kakoe swewte et
B OCHOBO HOIYHeIHA HEPEMEHHOTO DIEKTPHACCKOTO ToKa?
. Kk mpoCXOXUT IpOKeee HOTYeIILA TIEPeNCILHORo DICKTPINECKOTo ToKaT

3. Kakuun bophy 1o onMCLIBaIoTes aMelenns nANpskers, DJIC i CHALL nepexe-
HOPO 210K TpMECKOrO TOKAT

4. Kak onpesensuor AHCTRYIONHe SMALCII CIIH i HATPSKCHILE IEPONHHOT D1OK-
TPIUECKOrO TOKA? Ueky PABIL €O CPOMLLA MOURIOCTS, i AKTHBHO® CONpOTHBTCNIE?

5. Kariune 06paI0N MOAHO HORYMTS HepeMemb TOK B HENOABKHON pake?

(2.10)

NPHMEP PENIEHHA 3AJAYR

Banawa. Pawica, conepmaiman 600 BITKOB, PABHOMEPHO BPAIACTC B OAHOPORHOM
MarmiTioN none ¢ nnAYKiei B ~ 25 T OTHOCHTENLHO HENOABILANOf OCH, Teprel-
AUKYARpHOI AMEAN NaTHUTHOF WIAYKIH, covepmas v = 360 o6 /umn. Momazs
nomepesoro ceweris pawici S = 100 cw’. Onpeaexre Maxcmvasnyio HJIC uayK
BpamaIOIeiics PaMKIL; BPeMS OAHOTO 0GOPOTA paMIIL.

Hauo: CH  (Pemenn
N - 600 Coracno saxomy oneRTpOMATITIOI MHAYKIIT
B=25uTx | 2,510 Tx [9IC unayxwmm s pae, corepmameit N murxon:
v =360 s | 6ot do

: A 5= -NEZ, 1
S-100cw | 107 o )

|vae sarmTinadi noTox wepes oxn BTOK (¢ yueToM
o = 27v) pasen:

@ ~ BS cos ot ~ BS cos 2nvi, @
Toserasus supaserie (2) 5 dopuyay (1), momyuma:
d(BS cos 2nv)

= 2rVNBS sin 2uvt,
g ar
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3. Ha xaxou npummune ocuosano uanyuense aasepa? Kai pasoract 1asep ¢ Anyms
OuepreTinieckt yposnai?

4. Kax paGoract 130D ¢ Tpewst SHEPreTICCKIH YpOBHAMI?

5. Tae npmsensoren 1sepia? Kaxoli onocol noyexi witepdepeiiuiomioli kaprii
naswpacres ronorpadueit? Kakosa wx nepeneicrina?

J1y" A0CTATOMHO MOIINOFO 1006pA HOAMINACT 1 YACDKIIBACT B0 BIBOLIEHHOM COCTORHI
hipospatiie crexamuuLe cdepk poAyCos oKot0 20 ks, KAk cBer MOKET NOANATL
‘maxoit mapux? Kax gocturaetes yeroiiuisocts mapuka upi oron?

NPHMEP PENIEHHA 3ATAYH

Baawa. Tepanentuseckii remmii-neouonsiii Aa3ep, PABOTAIOMIL B HETpPEPLIBHON
pesiinie, faET HITYHEIIe MOHOXPOMATHUECKORO CBETA © KO Bommb /. = 630 w1,
passusas somuoers, P = 40 MBr. Cxonuko (oTonos usnysaer sasep sa 1 c?
Peumenne:

Momuocrs aagepa ower Gurms samncaa xax P =,

e E - SHEpris HAZYWeRUS: f ~ Bpexst. DHeprus ua-
SIyieHILS CIXTATBAETS 13 DHEPIti OTACTBHBIX (GOTOROB.
E, = hv, uueno xotopuix Moo ofoanaunts wepea N.

Becn v ~ uactora potona. Vuurssam, wto v =
heN P
= orcioma N

i
1310 (pororton).

1,8 10" (gororon).

Yposens A

6.7.1. Tagoperit asep, pabotas » pescive HEMpEPHBHOFO MATYNENIS, AGET CBET
© Amanoit Bommst 500 my. Hafimirre ucito (oTomoD, MamysacHLrx 1y 32 npems,
pammoe 2 ¢, een omumoeTs waysemns: cocrannser 50 wBr. (Omeem: 2,5+ 107 do-
Tomon.)
Yposens B

6.7.2. Jlagep manysaer n mmymsce 10°* cnerossix xnanTon. CpeAmss NOMHOCTS M-
nymsca aasepa pasma 1100 Br mpn ammensmocrn pemsmcn 3 - 10 c. Ompe-
AemnTe NIy Bomw monyuemms Aadcpa. OTHCT BHPAINTE B MUKPOMCTPAX.
(Omaem: 0,6 i)

6.7.3. TIpu yAaneHm mOTHIA XHPYPIIIECKIM MTYTeM HCMOTBIYETCS Y FeTHii-HEOHO-
Boro nasepa MommocTsio P — 10 uBr, cPOKYCHPOBANNOTO Ha TATIE AMANETPOM
d = 0,4 . Jlasep aan emsmIKy mpoRoAEHTEABIOCTHIO £ — 1 c. Onpeaemn-
e omeprumo semimcn n moTocTs Mommocrn (Br/w’) ma mame. (Omeem:
0,01 Jlx; 79 617 Br/m)
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1. Crer npecTanasier cofofi 91exTpOMATHITIYIO BOMRY. DNEKTPOMATHITIAS BOTTO-
DAt TPHPOAA CHCTA MPOABATETCS B TAKIY ABACHIITX , KAX UAMePHEPeHYUS, Fudparyus
 noaspusayus Goan.

Mt moamAKoMINCS ¢ ABICHMEN MNTCP(EPENIN CDETa, MO IPENKE BCETO BCTOM-
mime ocnommbie cneaems o6 wuTeppepemmm nom (cx. Trany 3).

‘Buascimi, TP KaXMX VCTOBMAX MAGMOAAETCR MNTCPHEPENIII CHCTOBLIX Bom.
JLs 5TOT0, MCXOAS M3 AMATOTHN MEXAMIIECKIX M OMEKTPOMATHETHAX KomeSamuii,
paccuoTpmn Goee MOAPOBHO croMEmIE BOTH, OGPAYCMDIX WA HOBEPXHOCTH BOTSL
B moboii ouxe M ma monepxmocts noaw (puc. 4.1.1) GyayT cxxazsmaTses Konebanms,
M Busamme AByses somma (o netowmmxon O, n 0,).

Peayasrar cromenms momm, mpEXOATMAX
» Touxy M, samment ot pasmoctn (as Meway
i, Tlpoias pasamimse paccrosmus d, u d.,
‘momm meror pastocts xona Ad = d, - d,. Ecrn paa-
nocTs xo7a panma AT Bommst %, To BTOpAs BOTHA
amasaeBaCT MO cpaBmEMITIO C MEPBO 1A oA MEpHOR
(msemmo 3a mepHo poMA TPOXOIT myTS, paBmL ce
e moams 1. CegonaTemio, b 970w carysine rpedmm
(sarc 1 mamier) obewx nom conmazaroT.

Venooue marcunymos. Ha puc. 4.1.2
maopaxcena sapmcmmocTh or mpememm
cwemenuii x, w x,, BmIPAMEMX AByMs
moamamm mpi Ad -~ L. Pasmocts has
‘KomeGartii 5 oTOM caysac pasita wyo (i,
70 T0 e capoe, 2, Tax Kax nepOR cmyCa
pasen 27). B pesyiuTate cromemns Tax
onebamnii mosmMKaIT peayaBTHpyomIE
Ko7EBamNA ¢ yABOEHNOH ANITHTYAOH.

KoneSanms peaymupymomero cxeme-
mus x ma pucymxe moasam mTpHXOBO
mmmeii. To e casoe GyACT MpovCXOANTS, ecau a oTpeaKe Ad YITAAMBACTES HE OANA,
a moboe medOe WMCTO ATME BOTH, KOTOPOC ONPEACTICT YCAOGUE MAKCUNYMOS
cynepnoammmn (caomenns) som.

AmmanTyna womeGammii maxcwmasnma, ecau paswocms xoda deyx coan,
s03bycdaowux Korebanus ¢ dannoii mouKe, pusna yerony wucry daun coan:

Ad =+, @.1)

Puc. 4.1.2. Wrepgepens Aoy
cunduoix son A, = 4, + A,

20ek=0,1,2, ...
Venosue munumymos. Iyers teneps ua orpeske Ad VKIAAMBACTC HOTOBHHE
st BB OMEBINO, WTO NP JTOM BTOPAT BOTHA OTCTAET 0T HEPBOil 1A HOToBHIY
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KPATKHE BBIBOJBI TNIABBI 6

Kopnyexyaapio-aonuoas  dYanuason KagRaxo GAUKCTAO KaK KOPIYCKYAAD-
HOi, Tax: 1 BOAHOBO, ABOHCTBEHOH IPUPOTI CBETA 1 APYTHX DEMEHTAPHLLX 1a-
i, Boanosbie CROMCTSA CBETA IPOSBIIOTES B SAKONOMEPHOCTSX €ro paciipo-
CTpaEHIL, WATEpAEpAIIIL, AMPPAKIIL I HOIIPIUSALILL; & KOPNYCKYAAPIBE ~
B mponeceax s3auMopeiicTsis crera ¢ pemsectsom. Kopuycxyaspuo-sommosoii
AYATHIM CRETOROFO (JOTOHA W APYTUX OACMHTADHAIX NACTHI OMUCHEACTCH
caeayommn Gopmyramu:

E=hv,

b

P=3
e semwumin E n p XBpaKTEDHGYIOT KOPIYCKYAAPHME CROMCTRA MACTHI
% v - BommoBe croficTsa uacTu.
Chexmpansnas niomuocmb UaAYNENUR ~ WHTCHCHBHOCTS, NPHXOAAMATCH
Ha epumILL HHTEPBAT ACTOT.
Cnexmp ~ conoiynuOCTS uACTel: DACKTPOMATHHTHAX BOTH, PASIONEHILX 110
anuiie (wau uacToTe) RO
ChexmparbnwR GNATLION HAIMBAIOT (UAMCCKHE MOTOAM KANCCTSHHOTO
H KOTIMECTREHNOTO ONPEACIEHIS XHMIIECKOT COCTARA REIOCTRA, OCHORANIAE
HA TOTY eI 1 HCCACAOBANIL €10 CHEKTPOB.
Hanyuenue - 970 nponece MCMYCKANIA U PACTPOCTDANENILS SEPTMI B BUAC
Bomu 1t wacTuI.
Hugpaxpacusiy HASHEAIOT DACKTPOMATHITHOR HATYUCHIE B AUANAIONE OT
310" 70 3,75 - 10 I'n (800 my ~ 1 ).
VAbMPagUOLEMOaU M HATHRAIOT DICKTPOMATHHTHOE HOTYCHIE B ANATAI0NE
o1 810" 70 3 * 10" I'm (10 my ~ 375 m).
Domosdexmon naskBACTCS ABICHHE BPHBAMNS HICKTPOHOR 13 BEMECTRA
OR ACHCTRIEN BICKTPOMATHUTHOTO NATYWCHI, B UACTHOCTI CRETA.
Penmaenoackue Ayuu BOIMMKAIOT IPH CHILHOM YCKODEHIN GADMEHHEX
“aCTIIL (TOPMOSHOE HATYUeHIe) THGO TPI BHICOKOIHEPreTIHTECKILX NePeXORaX
B OMCKTPORHELX 06OOTKAX ATOMOR ITH MOACKYL.
Henuneiinas onmuxa ~ nanei{mmit paIfes ONTHKI, OXBATHBAIOULE He-
C/1eA0BAIS PACTPOCTPANENIIS MOUINHIX CEETOBLIX HYKOD B TBCPAMX Tenax,
JKHAKOCTAX M TAAX, & TAIGKE HX BIAMMOZEHCTRIS ¢ BOICCTROM.
HNOYyupOsaNIbN UILYNENILEN HATIBACTCS HEMYCKANIE DCKTPONATHUTHOTO.
MBIYeHS ATOMAMH PACCMATPHBACNOIi KBANTOBO/ CHCTeMB HOX AeiicTBueM
BHemIHero (BMHYHAAIONEro) Ay eI,
Tonozpagueil nassmaior cr0cod IAMICH 1 BOCCTANORICHILS HHTEPdEPRIIO
HOfi KAPTHHLL, OT ABYX KOFEPEHTHALX BOTN: ¢ OAHOI CTOPOHEL, npedXemHoil
60:110i1, 0TPAIKERHOIE OT OCBENAENOTO IPEAMETA; © APYTOfi CTOPOIHL, KOTEpERT-
HOfi ¢ Heil OMOPHOIL 60O, HAYIGH HETOCPEACTACHHO OT HCTONMHKA CRETA.
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nepnoza. Pasmocts, (bhan OKaIMBaETCA ABKOI T, T.c. KOACGANNA GYAYT HPOCKOANTS
5 npoTumodase. B pesy.nTATE CAOACHILR OTIX KOTCGAI ANILIITY A e3YTLTHPYIOIX
xomebammii (x = | x|+ |x,]) pasna mymo, 1.e. 5 pacemarpunaemoii Touxe xomeGammii mer
(puc. 4.1.3). To ace caswoe npomsoiiner, ecau na oxpeaiie Ad yKazbbaCTS: MoBoe HevemHoe
WC10 MO0, KOTOPOE OTPORCISET YCIODE MIMMMYMOD CYNEPHOSHIIIL DO,

Puc. 4.1.3. Wurepleperus sy nporunodasksix sox
A=A A=A =0

Avnayaa Koze6auui sukMazLa, ecnu pasnocms x0da deyx sonK, 6036y
uroujux woreSaNuR o DanNOL MOvKe, PReNa NEYEMNORY VUCHY MORYEORN:
M::(2h+l)%. “.2)

A
Bt pastocrs 07 Ad = d, -~ d, IpHIIBACT FpONCHYTONO SO NERAY 3 T,

70 1 AMILINTYAG PeSYBTHPYIOIILX KoTeGAIIi IPUNIINACT HEKOTOPOE IPOMEAYTOUNO0E
amavemIe MEAKAY YABOCHNOH aMILINTY X0 B Ry tex. HO BAIKHO TO, 170 BO BeEX CIYUATX
‘aMITY A KOMeGaNIIi B OGO TOUKE HE MEHSETCS ¢ TeuenHeN BPEMENI; B pesyLTaTe
Gyer HaGmiogaThCs UNMEpPepeNyUONNAR KapmuN.

Humeppepenyua ceema - wactumii ciyuail, A0KasMBADII ero H1eKTPO-
MarmuTEY0 BOIHOBYI mpEpOAY. Hutepdepenuueit cmera nasmsaemes
npocmpancmaennoe nepepacnpedenente caemosozo nomoxa npu nanowenul dayx
WAL Gonee KozepeNMILbLY CaeMOGHLY GONN, @ pesybmame KOMOPO20 6 0ANUE Mecmax
GoanuKaIOm MaKeuny N UNMeNCUGROCMY peay RomupYIoUel GoANw, a & PYUE
sy ok

Tipu Kakux yCIOBMAX MOMNNO HAGTIORATH M-
Tepdepennuio caera? HeoSxoaumun yerommes
A7 maGmofenis wnTeppepenINI CBeTA ABATETCH
kozepenmuocmy caemoawx GoaN, T.c. BORH
AOMHE MyeTs, 00unaK0ayI0 wacmomy (Dauny et )

u nocmosnnyio pasnocmy a3 so spesen.

B 1802 r. auramiicxmii yuemsii Tomac Al
TORT moCTABMA ONLT, B KOTOPOM HABAIARI
urepepenmo cueta. Cuer us yoioii mexn S nagax
Ha 9KPAH C ABYMS GAMGKO PACTIOAOKCHNIMH WAL
i S, S, (puc. 4.1.4). Tpoxoas uepes Kaxay
3 menedi, creTosoii mytox pacmmpsics, u Ha
Gomox oxpame CBOTORME HYYKH NePEKPMEATHCH.
B 0B1ACTH ePeKPLITIS CBOTORLIX MYHKOR HABTIOAGAACE

Puc. 4.1.4. Urepgeposis
Ay cneronuix som
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WETEp(epeNIMONTAN KAPTITA (ATATOTIHO KaK TS MEXAMMTCCKH Homm) B BUAC
B T e pe———

Honenue unmepipepenyuu coema s monxux
naenxax muporo mabmoRacTes B ecTecTaemTY
yeaopmsX, mampmNep: K HHTepGepenTIOMIbI
Kaprumau cpera oTmocATCR Taxme snremms,
Kax pamyAman oxpacka MELTBESX MyoHpedi,
medTARMX miemox, MaciAWMX maTem ma
HOBEPXHOCTH BOZH, KPHLTER HACEKOMAIX, Tiep-
AanyTp parosmn, urpas cnera n mreHIAX roTO-
rpAIIECIIT DTHKETOR TOPrOBLIX (PN M T.A.
Dru smnems osmmKawT B peaybTaTe MITED-
(epemmun caera, otpacemmoro ot mepemmeit
w saneii rpammn TomKoit maemcn (puc. 4.1.5).

Venaemue cnera npousofizer » Tox cryuac,
ecan npenomenmasn nonma 2 orcraner o1 oTpaenofi 1 na seToe SHCA0 AN om.
B peaymuTare ciovcemns THX DO HAGAIOAACTES HATEP(EPNIIONNAS KapTHIA CBOTa.
Ecan rommmma naemen d MemseTcs, To MAMHSCTCR W BUA METEP(hepeRImOMHLIX
waprin.

Pasmiinme MBeTa TONKMX TICHON JABMCAT OT: TONIWNM IICHIN; BEIECTA,
conpmacamomerocs ¢ mremxoii; yria magemms; ATHms coeromoii sommt. Tax, rac
nem<a Tombme, yeHABAIOTES AYEN ¢ MATOW ATHHOH Bomuu (cmmne, droTETODHC),
Tam, rae Toxme - ¢ Gorbmeii ATMNOM Boxm (opameBHe, KPACHHIC).

Humepiepenyuonnas xapmuna osnuraem marae 6 npocaoiire 6030yxa xexdy
Ra0CKoiL CmerASHROU nAGEMUNO U nAOCKO-GURYKAOK AUNS0 € GorbuUN Paduycon
Kpususnu (puc. 4.1.6). 9ra muepepenmuonmas kaprima
MMEET BHA KONNETpESECKX KON, MAIMBACMDIX
xoavyamu Heomona. Tlapanneasmuii nysox coera
HazacT HOPMATHRO mA MIOCKYIo MOBEPXHOCTD AME3E

Puc. 4.1.5. Hureppepena caeronsix

WUING R

MpAMOIHHEHOrO PACIPOCTPANCHIA KA GANCTHEE YEIh
TOALKO A TPENATCTAIAX, PAIMEPEI KOTOPIX CPABNIIMEL

Puc. 4.16. Mactnall cayuall ¢ ATHHOI PACCNATPUBAEMO BOANM, A ATHHA CBETOBOH
MTP(EPONILII CROTOBLY  BOTHA, KAl HIBCTHO, OYCHE MATA.
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TABA 7. OMIMKA ATOMHOTO AAPA

LLENV MPOTPAMMBI B [/IABI

o6acHams Aenenus paduoakmuswozo pacnada (a, B u y) u mepmun nepuoda
“ nonypacnada;

ymem paccuumisams nepuod nonypacnada zpagbuseckum memodow;
o6uckams npouecce! denenus u curmesa adpa;

o6vacHams npupody uoHusupyiouezo spdekma paduoaxmusHeIX usyHenuli
u ux nponuKakousyko cnocoGHocms;

onuceisame o6paGomky, npumenenue u Gesonacoe xparenue paduoakmusHsIX
mamepuanos;

[5] onuceisame yempoiicmeo u npunyun paGome: sdepix peakmopos;

[E obeyxadame nepcnexmusst paseumun adepHoii sepzemuxu.

MUHMyM dUaHUeCKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kasaxckmii pycckuit anrnuicknit
TaGun ecrectaennan natural
paavoaktustini paavoaktueHoct radioactivity
siasipay pacnag decay
aapo aapo nucleus
ananbik aapo MaTepiHcKoe AP0 mother nucleus
TysiHAY AAPO AouepHee sgpo daughter nucleus
XapThinai biAbIpay T ?
ey nepvoa nonypacnaga half-life, decay period
HeiTpon HeiTpon neutron
cyreri soa0pon hydrogen
HyKnow HyKnoH nucleon
MeHwikri Gaiinanbic YaensHas sneprvs

sHepruace! et specific bond energy
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R mexanueckux aon Oupaxyueil uASIBATH orUGANKE BoAANI HpeATCTRE,
serpeuaomuxea na ux nyris. HATpICD, SBYI XOPOLIO CLIICH 3 YIOM AONA, 7.6,
IBYKOBAA BOA CTO OTHBACT; BONA A NOBEPXIOCTIE BORH TAIGKE OMIGACT NPCATOTHIA,
conasepmssie ¢ cofernennofi Amunofi RO,

Jlan uaGai0Aea AUPAKIIA CHETORLIX yseli B 0COGHE YCAONNA, OTO CBA-
a0 ¢ Maoit A0l cReTOBLX B

upparuun cnera — ozuGanue caemossiuu @onaxu npensmemaui u saxowde-
e @ o6raemy seomemputeckoil meni.

Venoaue nauiodenus dugpaxyuu caema: d < %, vae d - pasep npemaTeTaNE;
A~ aamua cueronux o,

8. Mescay unepiepenmucii 1 AnpaKueii HoT CYmECTRCRNLX GUANICCIIX
pasaaii. OFa ABACHIA IAKIONAIOTCA B NEPEPACTPCICAEHI CRETOROTO TOTOKA
3 peaymurare cynepnosumm sox. Ho npi wimepdepeiiil PONCKOANT NAToKEIe
Ayueit OT AUCKPETHALX KOFEPENTHAIX HCTOUNNKOR, & TPt AMPPAKIIAL BCTPEHAIOTC
ayun o7 omoro HeroumKa.

Hceenoname anppaxuis G110 sanepuseno  paotax 0. Bpenexs. Dperes
e ToMLKo Goliee ACTATLID HCCACAORAT PALTNRAE CIY AN ANPPAKIIL 1A oNLITe,
10 1 PASPAGOTAT KOTIMECTIEIHYIO TCOPHIO AUPAKII, TOTHOIOMYIO B IR
PACCUITATE ZUPAKIUORYIO KAPTIILY, BOSIIKAIOIIYIO I OPIGAIILI CRETON TI0GHX
upenTeTait. Vn ate G110 BIEpRLLE O6LACHEHO TANONMHCHHOE PACTPOCTPANCHIE
cnera B oaopoAHOIL cpee Ha ocHOBE BoMHOROT TeopiL.

Srux yenexon Ppenean aofunca, ofnexumns npmun Tiofirenca © waceit
unephepenmun wropirmsx nonw. Coracio mace Mpenein xaxdas moxa
01108020 PPONMA REIREMCA UCMOUKUKON GMODUNNWE GonN, MPUNEN ace
amopusne @onum Kozepenmus. Dmo nozoxenue noINKE CMARO NasHEAMLCA
npunyunox T'otizenca - dpeners.

Jan toro wroGu BHeaNTS ANMTIHTYAY
cneromofi Boamt B woGoii Touxe mpocTpan-

CTBA, HAZO MBCHEHHO OKPYMNT HCTOWHHE 3
cpera sauxuyToii novepxmocTsio. Hutep- o
(pepemIIS BN 0T RTOPINLIX HCTOWHIKOR, >

pacmonosennLx na 9T0f mOBEpXHOCTH,
onpegeer awmuTYAY B paceMaTpBacofi
Touke mpoctpamcTsa. Taxme pacteTs
nosmonMAN MOAT, KakuM 06PA3OM cBET Puc. 4.1.7. Tipaommetinoe

o1 Toueunoro ucTowNMKA S, uCHyckaomero  PACIPOCTPANCHME myiKa cneta
cipepuuecicie 5oL, AoCTHTACT HPOMIBOALRO TowKi B npocTpancrsa (puc. 4.1.7).

Ee1it paccuoTpers, BTOpUNIEe HCTOMMMIH A cepiriecioi BOHOB0f HoBEpX-
HoeTn paiyeos R, To Pe3YILTAT HHTCpQEPENIIN RTOPIHLIX RO 0T HTIX HOTOW-
Hitkon B TouKe B ONPeACACTES JHIIE BTOPINHEIMI BOTHAMI HA MA0M CPepIIECKoN
cermente ab.
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AAPOMLIK peakiyns aaepHan peakuys nuclear reaction

Tis6exri peakuus uenHas peakus chain reaction
Cayne whirapyabin nornoueHHan 403a absorbed radiation
XyTbinean Aosacs! wanyuenns dose

B smoil 2nase paccmampusaromes credyroujue Gususeckue mepMuns, 06a3ament-
Hble O yCBOEHUS CO2NCHO Y4EBHbIM UENIAM: «eCTIeCMEenHas paduoaKmUSHOCMb,
«pacnads, «adpo», «mamepurcroe sBpo», «douepHee Apo», «nepuod nonypacnada,
«HelimpOH», «6030pOD», «<HYK/IOH», «yOE/IbHS HEPUA CA3U», <ADEPHAR PeaKyUR»,
«YenHan peaKyus», «n02n0UeHHAA 0030 U3nyueHUR.

§7.4 EcrecTacHHan paauoaKTUBHOCTS. 3aKoH PAAHOAKTUEHOIO pacnana

L. B 1896 . gpaayscxoi s A. Berepen
orwpaniner 1855 rosy X2y, Beckepe srepeco.
(1852-1908) — gpanuyackuil yyio Gymary u y6pan ux mMecre ¢ Aucyandarom ypama
duauk, 1aypeat Hobesenckoll g yeqnyy 5 snys, pemmus gosgasen commennoro .
EpeIIL 110 (BHIIKe W AN K3 pooyonyio guedi cuyers O NPOSRI OXUY MG HAACTH-
anx. B 1903 roxy on 10" uumsor onepuirie nodyauno w Bexsepens,  1py-
Pemonsmmoc.

Pz semecrs.
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JleieTonTeABRO0, BTOPHINEC BOANM, MCNYMENHHNE HCTOHEKAMNI,
PACOMOCH MBI A OCTATHO YACTH IOBEPXIHOCTH, FACAT APYT APYTA B peayABTATE
srepdepermm. TI09ToMY Bee TPORCXOMIT Tax, KaK eCTH 5l CHET PACHPOCTPANACS
oms npsvofi SB, T.e. npmomIeinO.

Ha ocrone a7oit Teopmn (pere:s AOKAIAT MPAMOAMREHTOCTS PACHPOCTPAREHHS

CHeTa 1 PACCMOTPEN KoTIECTRCNIIO ANPPAKIITIO HA PAITIIIOXD POAA MPENATCTRISTX.

4. Ha puc. 4.1.8 a1 npmvepa mpeACTanacIn: JuPaKLONNDLE KAPMUNY CBETa OT

P npemsTeTmit: Auppaxmus 0T maTH (a); ANppaxmu ma AHCKe (6); AND-
paxmus ma kpyraon orsepermn (5).

a 5 o
Pue. 4.1.8. Coeronse pubparuouisie Kaprisist

Kaxt sgno us pucysia, AudpaKIUONIas KapTHHA MOKET GHTS B BUAC CBETIBX
B TEMHLX OX0C LTI KOMIHTPIECKMX Koer.

BoxOBas nPHPORA CEETA HATATACT IPEAE HA BOSMOWHOCT pAITIUA Aerateii
PEMETa LTI ONeIh METKIIX IPEAMETOS, T.K. CBeT PACTIPOCTPANSAETCS He CTPOTO Ipsi-
sonuneiino, a ornbaet mpeaerst. [I09TOMY HIOGPAMEHIT HOTYIAIOTCR HOUCTKUMIL
970 ROJUHKACT B TOM CAVIAC, KOTAR MMHCNLE PAIMEDH TPEAMETOR MEHBIIE ATHHL
cBerosoii Bomst. JlH(PAKINLS CEETA OUPEAEET TPANNIL TPHMENIOCTH TeOMETPI-
“eckoit onTiKis. OrHOAIME CHETOM NPONATCTRIN HATARAET IPEAET 1A PASPOIAIOILYIO
©H0COBHOCTS BAKHEIHIIIK ONTHYECKIX HHCTPYNEHTOS ~ TEECKONa 1 MHKPOCKONa.

Honoanumensuwii xamepuax
Paayra - onTiseckoe sBIenIe, HAGMOAAEMOE HPH OCHOIEHIH APKIM HCTO-
wuscon csera (5 mpupose Conmuest i JIyHoii) MHOMECTBA BOAHEX KaneTs.
PazyTa BEIMAINT KAK PAIHOUBETIA AYTA W OKPYIKNOCTE, COCTARICHNAT 13

nBeTon cnexTpa BRARMOTO Hayuems. UTOBH PAYTa CMORIA CHOPMIPOBATECS, COT-
b CBET AODKOH NOMACTS B AOAACBYIO KAILTIO O YoM mpivepio 42°. Pazyry
MOHO yBiEeTS 1 Hocie HACTYNeHIs TeMuoTH. TaKoe ABICHIE HAIMBAIOT TYHHOI
panyroit. B oTow ciyuae ayws crera nperoMIsIOTCH HpH oTpacemin or Jlyms, a ne
manpsmayio or Conuma.






OEBPS/image/209.jpg
&= ¢, npu sin 2nvt = 1. Torsa uckomas Maxcumaxsuas SJIC nAyKmuH Bpaua-
somefics pasicit panma:

5., = 2TVNBS,

©3,14- 6600 2,5 107 10°* = 5,65 (B).

Bpesust 04w0ro 06OpOTA PAMKH I BeAHNHIA, ODPATHAS HACTOTE, HAJMBAIOTCS Tie-
1

progow: T = % cacaosarensuo, T = &= 0,167 (c).

Omsem: <, = 5,65 (B); T = 0,167 (c).

@) sam s cavosToRTERSHOTo PELIERA |

Vpooens A

2.2.1. OmpexemuTe MC7O BUTKOD B KPYTTON TPOROASIIEN KORTYPE paguycon 20 e,
Bpamaromenics B OFHOPoATOM MarmHTHOM Mome ¢ muAyKme 0,25 T 1 wac-
woroii 10 ¢, ecun ammamTymmoe smavenme BJIC panno 19,7 B. (Omeem:
10 suxon.)

2.2.2. KonAencaTop Bmosen b NN NEPEMENNOTO TOKa NPOMIILINHOM HacTOTH
50 I'n. Hanpsmenme » memn pamo 220 B. Maxcumanbnas cina oxa cocran-
aser 4 A. Onpenennre exxocts romgencatopa. (Omaem: 58 uicd.)

2.2.3. Cira Toxa b OTKPMTOM KOTEOATEABEOM KONTYpE MIMEHSETCR TO JAKOMY
§=0,2 cos 5 10° . OnpeaeanTe Ay HaTyaCHOii TCKTPOMAFMITHON BT
» noayxe. (Omsem: 1200 m.)

Vpooens B

2.2.4. Cina Toxa, NPOXOATIIEro Hepea PeaNCTOP, MeNACTES M0 JaKony i ~ 36 sin 1281,
Onpeseanre eiicnyiomee anasemme cumst Toa. (Omaem: 25,5 A.)

2.2.5. OmpexemuTe NOWIOCTS TOKa B ATEKTPIICCIKO AaMIC, DRAOIENNON B ceTh HA-
npsurennen 220 B, ecm MIBECTHO, WTO CONPOTHBACHIE HITH NAKATA TAMIH
panno 484 O, (Omeem: 100 Br.)

2.2.6. Bo CKOABKO Pag yeNBIITCS MIAVKTHENOE CONPOTHBICNE KATYIIICH, CCAT oc
DRmOuNT, B mems nepexennoro ToKa ¢ wacToToit 50 It mecto 10 KTn? (Om-
em: b 200 paa.)

1. Peaouale NpH NOCIETORATEALIONM COCTMNEMIN HTeMENTOR H1CKTPHICCKof Hem
nepesennioro Toica. Ioioe CONPOTHRACHIE NOCICAOBATEALHO DACKTPIIECKO KoMt
HePeMEHIOTO TOKA JABUCHT HE TOALKO OT NAPAMETPOR LENH, HO I OT YACTOTH Tepe-
Mexioro Toxa. ECit B 9IeKTPHNCCKYIO GeMlh BKTIONNTS ANIIOPMET] NePeNeRHOTO ToKa
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H HCCTIOAORATE IABMCHMOCTS, AMILAUTY AN KoneSamMil CHLTs
ToKa 0T HACTOTH IpH HOCTORMHO/ AMIINTYAE KOACaNHL
HAUPSKHIS, TO OOHADYIKHTCS SABHCHMOCTD, IPEACTABTIEN-
nas na puc. 2.3.1. Ws rpauxa BUAHO, ¥TO IPH HEKOTOPOM
aHAUEHI MACTOTH v, CHA TOKA E3KO BOIPACTACT.
‘DaeKTPINIECKIN PEIORAICON HATNGaIOM AGKENILE PEIKO-
20 Goapacmanun annaumyde Konebanui cunw xexmpu-
weexozo moxa npu neKomopoM InavenuU NaCmOML ¥,
Penomancuoii wactoToii nazweaiom wacmomy, npu Ko-
mopoil amnaumyda xoxebanui cunw moxa docmuzaem

Puc. 2.3.1. Tpadux
or wacrorst npu nocneno-
RS —

Taxas oaBHCHNOCTS €IS DTEKTPITECKOTO TOKA B eI
o7 wacrorst oG cAeTCx caeyouI o6pasox. Ha musrrx
wacTOTaX v << v, eMKOCTIIOC COMpOTHBEHIE KOMACHCATO-
1T

(% e
C ysemsemiten wacToTs: 90 conpoTHBACHIE YGMBACT, A CILA TOKa B LEmI BOIpACTACT.
Hiupyxrusnoe conpormmaemme Karymin (X, ~ 0L) Ha WASKHX HACTOTAX MATO, 0 303
pacraet ¢ ymemremtes wactorsa. Ilpi PeSOHANCHO TACTOTe 0, , MEAYKTHAOE COTPOTHE-
REHE KATYIIKH OKASMIBAETES: PABBIN CXKOCTIONY CONPOTHBACHINO KOWACHCATOpA:

X, = X,nmm - Lo, (@11
= Xpuan o

n amamTyRa cwmu Towa cramosmres maxcmwassmodi (I,). Tipn Gomee mcoxmx
sacToTax wnayKTIBROE cConpoTiBAEHHe MpensmacT exocTnoe (X, > X,). Bospactamie
MHAYKTHBHOR CONPOTHBAEIILS C HACTOTON NPUBOAHT K YOMBAMIIO CHE TOKA B HemH
Ha MacTOTaX, GOABINX pesoRANCIof (v>> v, ).

Tar KK KO7TeGNIA HANPIKCNHS KA KOWEHCATOpE i KATYIIIe HIAVKTHBHOCTIS
DI X TOCCAOBATTLIOM COCAMHENHI TPONCXORT B MPOTHBOGATe, A AMCKTPIECIi
TOK EPE3 HCE DIEMEMTE e IPOTEKACT QMM 1 TOT Ae, TO MPH PABCHCTHE HAAYKTHD-
noro 1 exxocTroro conporunenmii (X, ~ X,) nanpsacemus na mux 5 mo6oii modenT
BpENEII ORMIAKODH 0 NOAYIIO, HO MMEIOT TPOTHBOMOTOKMLIE IHAKH:

, = u, @12)

Pesonanc o nexmpuneexoii yenu nepemennozo mora npu nocredosamexvnon
coedunenuu ee snemenmos, onpedensenwi yerosuen (2.12), naswoarm pesonan-
com manpsemti.

Tlpn pesonarice MrHOBERIIOE NANPSENNE 1A PEINCTOPE COTACHO YCAOBHIO OKATS-
BacTes papmLIY MpRIOAKCRIONY HATpEMIIO:

w=u bt -, (2.13)

Orciona womo mafiT MTHOBEHNLe 1 ACHCTBYIOWHE JHACHIS CILTH TOK B Hemt

np macTymnemmn pesonanca:

@14

(2.15)
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Tor e PesyBTAT MONHO NOAYWHTS, HCHOTLSYS yeromie pesomamca (2.11).
9mo yenoaue nozeorsem onpedeaums peaonancuyio vacmomy o, m0 HIBCCTHL
QHAUEHNAM HHAYKTHEHOCTH KATYIIKH U BIEKTPORMKOCTI Komzencatopa. Ma paser-
crBa (2.11) cxenyer:

(2.16)

Taxust 0BpagoM, peaouaie nacmynaem npu cOMAPENUL LACMOMb REPENENNOZO
moxa ¢ wacmomoii cao6odumx konebanuii a xoumype.
2. HugyKTisHoe CONPOTHBIENHe KATYIIKH i €MKOCTHO® CONPOTHBIENHE KO-
ACHCATOpA TP PEIOHANCE MOAKHO BHPAINTE WEPEd GHANCHHS MHAYKTHBHOCTH
1 anexrpoenxocTi:

X, =X, =La, =
]
Onpenen anmmTy Ay KonCGaHMIl HANPSKHILS 1A KATYIIKS HHAYKTHBHOCTH

H HA KONAEHCATOpe NPH HACTYNICHMI PesOHAICa:

U, -U.-LX, JL-‘P (2.18)
I
Bupacenie (2.18) HOKAIIBACT, WTO NP HACTYLTCHILH PSOHANCA AMILTNTYAE

KoneGaMIii HATIDKEIIS 1A KATYINKE 1 KOWICHCATOPE MOFYT SHANTEILHO IPEBH-
LTS AMIAKTYAY KoTEGAMIIE NPIIOKENHONO HAIPKENIS.

@17

T
Duauneckyio seaunun NA36L6AIOM BOTHOBLIN CONPOTHRICHUEM K-
Y v g D

mpunecrozo KoneGamensiozo xonmypa u ofoauaaiom Gykeoi p:

e (@.19)

s supasenii (2.17) - (2.19) ceayer, 7o oTRomene aMmTi Ty KoneGamih
manpsemts na KATyIKe (M HA KOWEEHCATOpE) Kk aMILINTYAC KoTEOamMit MPITO-
KEMNOTO NATPSAENAS DA NACTYIICHIIN PEJONANCA PADHO OTHOMWIENHIO BOTTOBORO
COMpOTHBACHI KONTYPA  €XO AKTHBHOMY CONPOTHBACHMIO:

Up _Ue _Lp_p

(A LE R

(2.20)

Omo omuouenie naswsaemER TOGPOTHOCTEIO ITEKMPUTECKOZ0 KoAEOAMETs:
nozo xonmypa u ofoanavaemen Gyxaoii Q:

@.21)

JloSporiocTs momer focturars snavemwit mopszKa 100 u faxe sume. Buas
AOBPOTHOCTS KOHTYPA, MOYKHO OIPEACTHTS AMIINTYAY BMHYACHIL KoreSamitii
‘HAUpSKeHIS HA KATYIIKE HIH 1A KOWACHCATOPE B PESOHANCE HPH BIUTIOYEHIH HO-
TOURIKA MEPEMHNOTO HANPKENI ¢ HIBECTHOR AMIANTYA0H HANpsKen . Ecxt,
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nanpivep, B KomeSarensILi KONTYP ¢ Z00pOTHOCTHIO Q = 100 BITOUEH HETOY-
K mepentennoro nanpxenna aMnITYA0i 1 B, T npu macTymaemmn pesonarca
ANILTHTY A8 By KACHIbI KO7GANMIi HAIPSUKENIS KA KATYIIKE i KOWICHCATOpe.
AocTuraer 100 B.

SERTeHIe VB TIGHIIS ANILIITY S KoMe6AMIi HATPAKCHILL NPH HACTPOIe KORTYDA
B PESOANC ¢ HCTOTIIICOM KOG IHPOKO HOTOTLIYIOT B PATHOTEXHIIKE, HAnpHNe]
B CXeMAX PAHONPHENIKOR, YONTHTeAe, TeHEPATOPOR BLICOKOUACTOTHEX KOTE6a-
i, C yBemIemIe ZOSPOTHOCTI KOUTYPA YMHLIIACTCA IINPHIA PEIONAICHOTO
miia. B PeSONANCHBIX KPHELLX, HONYHEHHLX IpH ABYX PASTHTHEX SHAUEHHAX
A0SpoTHOCTH KONTYP, MpeACTABACH 1A puc. 2.3.1.

3. Pesonanc npu napanaenvion coedunenuu nexenmos anexmpuveckoii yeni
nepemennozo moxa. Tipu MAPAILIETLEOM COEAMIEHI PESHCTOPA, KOWICHCATOPA
H KATYIUIH HANPSKEHTS 1A BCEX MEMENTAX eI HIMEHSITCS: 110 OMHAKOBOMY JAKOIY
[u= U, cosot], a nomuwii o » obimeli nems B M0G0l MOMEHT BPEMEHI PABEH cyMMe
MIHOBCHHLIX SHQNeHIi CILTM TOKA B NAPAITETHAX BeTBRX. AMIHTYAA KoTeGamui
CHTL BCKTPIECKOTD TOKA B O6IEl HeIH OTpEARIACTCA 10 (opMY-te:

1 1y
P N =8 R I 2.22
1+ (Lw - 1) = UL, R,+(m: mL] (2:22)

Beauwun, o6pamuo nponopyuonaavusie x peaxmusnony (R), eaxocmuosny

;

(2] sebmcnma uis eopamsases e st
;

oo (L) svdecunap (3 sy (2.

1
o=t (@.23)

Tlpis Taxcofi wacToTe TOKH epes KATYUIKY i KORACHCATOP B 1050l MONCHT BpeNCHIt
PABIL O MOAY IO  MPOTHEOTOTOKNE Mo HANPABACHIIO (1A 1O haze KonEDamIS).
Hx cysa pasma nymo, a cnta Toxa B OOIEH NeMH PABNA CITE TOKA TePE3 aKTHBHOE

mLfl

conporuneme:

i=ig 1,

(2.24)

Tipn sumomnenmu yenonns (2.24) mommoe compoTmBIENIe dTCKTpMNCCKO nemt
npmmacT Maxcmuanbnoe smavemme Z ~ R. MaxcHMansmoNy Imasemmio mommoro
B R T ———
amasenme cm onexTpRICCKORo Toka. CIEAOBATENDHO, TPH DHITOTNCNMI yC7O-
B3t (2.24), HAIHBAENOTO YCAOGUEN PEIONANCOE MOKOA B KOTCHATETLION KONTYPE, CIHTA
R pr————

Ha puc. 2.3.2 npeACTaBICNA SABHCHMOCTS ANITRTYAN KOACOAMMi CILTH DACKTPH-
HeCKOTO ToKA B OOMEN YIACTICE LEMH OT YACTOTH TPH TOCTOAMAOH AMIINTYAC KoTe-
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6anuit HANDSKCHIA HA NAPATICTLEO CORMNEHHELX
KATYIIKE, KOHACHCATODE H DIEMENTe ¢ AKTHBNbIM
conporunemnes.

Jonoanumensuwii namepuax
Peaomanc nanpskeniti 1 ToKoR ~ uHTEpEC-
Hoe sBeIIe, KOTOPOE HABTIOAAETCS TOTBKO B -
AyKTHBRO-eMKoCTHIX uenmax. B memsx ¢ Gombmm
‘AKTHRNLIM CONOTHRACHIEX OH HE MOKET BOGHUKHYTh.
Puc. 232, Tpagus sasmew.  TIPMEP nORCaNOR mpienemms peaonanca manpse-
MocTi st ToKa o7 wacrorss MWW BXOAHOH KONTYP NpHeMIKa HACTPauBaeTes
DI NAPALICALON cocRUNEIN  KOMCHCATOPON TePEMEHHOf eMKOCTI TAKIN 00pasoM,
10 B HeM BOAMKaeT pesoHANC HATpKEHIIL. DT
AoCTHrAETCS HEOGXOMUMOE /TS HOPMATLHO PAGOTH NPHEMHHIA GOIbIIOE HOBMIC-
Hile HANPAKENI HA KATYHIKC TIO CPABHEHIIO C HANPMACHINCN B NN, COSARNNLIN
antemnoit. Hapsay ¢ NOTESHAIM HCHOTHIOBANMEN SBIEHI PeSONANC HAmpSKeHiit
B OICKTPOTEX e HACTO GHBAIOT CAYAN, KOTAR PE3ONANC HANsUiEHINi Bpexet. Boah-
Ioe TORAIGHHe HANPAAENUA HA OTACAMEAX YUACTKAX Hemil (N8 KATYIIKE ITX HA
KOHAEHCATOPE) 10 CPABHENINIO C HATPSUKEIHHEN FEHEPATOPa MOET IPHECCTIL K IOpie
OTAeaBHLX feTaeii i HIMEPHTEILHLIX TPHGOPOB.

@ P E———

Kaxolt nponiece maasmaetes oxexpuiecicn peaonarcon? Kaxas wactora uaaunae-
oy ——
2. Tipi Katcon coexMNENII OCKTPIICEKI. Nerell BOJMMKACT PedOHANE HampAKCH?
Kakonst Y1081 BoammROBeII pecoitancon?
@ 5. Kaito BeTINIL HAQMDAIOTCA BONNOBLIN CONOTHBAGHIeN, AOGPOTHOCTLIO Ol
Tpitecicoro KoneGaTeLORD KoNTYPA?
4. Kakie neuuiis uaaLsaiores nponoziioctsio?
5. Tipi caxox coeamnert saeKpitecicu nenell BoaiKaioT peaoiaicss Toxon? Karo-
BAI yeToRHS BoANIKHOBCNIS PedoHANCOD ToKOR?

O e

Jlaiss METOAMIKH TIOCTOSHIORO H HIEpOMONHORO HATDS el OAHHAKOBON BeTEHHILL;
AaMIOUKA, PACCUNTANHAS HA DFO MANDAKCHME; TDH ORMHAKOBLX JAKPMTHX AWK
© peoctaros, KonAencatopo it karyuKoli MuxyKTHBROCTH. Ha ALUIKEX WwMeioTen -
DYAUbO GUKINAL, K KOTODAM NOZKIOUCHS DEOCTAT, KOWAGHCATOP 1 Karyiika. Kai,
HE OTKDLIBAS AUKOB, YOHATE, ¥TO HAXORTES B KNKAOM 1D HiX?

TPHMEP PEIEHHS 3AAUH

Banaua. Karynma umysrusnocrsio 100 wTa i conporunemsen 150 O coepunena
nocaesoBaTenLHO ¢ KoMAEHCATOPOM enKocTio 0,068 i, Buucite pesonancuyio
1aCTOTY, BONOBOE CONPOTHBIENIE 1 AOOPOTHOCTS KOTEGATETLIHORD KORTYPA.
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2. Tlpogoan neenexonaume sroro ansemns, cynpyrs Kiopn ~ Mapin u Tsep -
ofHApYAILII, WTO GeKKEpENCRCKOE NATYHEHIE CHOCTRCNNO HE TOTLKO YPARY, HO
I MHOTHA ADYTHM TACTHM OACNCNTAM, TAXHM KA Topi u axTmEL. Omn To-
KA3AII TAKAE, YTO HEKOTOPAR YPANOCOICPACAIAA PYAQ MCHYCKACT MTyWEHHE,
UNTEHCHBHOCTL, KOTOPOTO BO MHOTO PA3 NPEBMINAET METCHCHBROCTI MAAYSCHII
ypama. Taxus o6pasos, yAATOCk BAINTE i3 9T0il PYAM ABA HOBMX dIewen-
Ta - mocurean Gexepexcscxoro mayuenun: noxonud ;'Po u padui :'Ra.
Duewent moxomnit Gua masman n weers poamus Mapmn Cxaogoncrofi-Kiop —
Toasm. Tloee OTpLTIA Pazita HAGTOAAENOE ABTCNHe GALIO NATRAO PAdUOAKMILE-
Hoembio, a caso maryuene - paduoaxmusHs.

Pazuii mweer ornocuTernnyI0 atoMmyio Maccy, papuyio 226, nopaAxossii
sonep 88. Pagnit anuzeren meoumO-geMeaLmLN MoTanzoN. BrocieacTaun Guio
YeTauOBACHO, 470 BC ANENEHTH, HOPAAKOBLIE HOMEPS KOTOpIX Gonute B8, ABamOTCR
[ Trsm—

PanoaxTimoCTS NOAPAIAEATETEN 1A ecmecmaenny1o (KAGIIOAACTCA Y HeyCTOiit-
BLAX W3OTONOR, CYIIECTRYIOIX B HPUPOAC) 1 UCKYCCMENIYIO (HABIOAGCTCR ¥ 30
TomoR, moTyMeILX HOCpEACTRON AACpHMX peaxnii). TIpUANITIATLIOTD PA3TIILT
MeHAY OTHI RBYSA THIAMI PAZHONKTUBHOCTIL HET, TAK KAK SAKOI PATIOAKTUBHOTO
e —

3. Toce OTKPLTI PATIORKTHBNOTO NGTYNCHI HAYATOCH WHTCHCUBHOC H3Y'ie-
T
Ao yaroro xamana B KycKe chmma mowemarca paxii. Hampomms xanara pac-
noaraxack goronaacrumxa. Ha nywox aeiicsosato Marmumioe moxe (puc. 7.1.1).
B orcyreraie narmuTHoro nona ma GoTonAACTINIKE G0
s, Temoe maTHo. JleficTaie e NAHNTHOO 101 TI-
BOANO K TONY, UTO HOABALIOCK TP MYWKAL OZMI W3 X
HE OTIIONATCA, A OCTATLILC ABA OTKIOKATICE B IPOTIRO-
ST pe—

Do TOROPIIO O MPOTHEONOIOKEOCTH UX 3APAAOD.
Mpuuen orpunareasmuit xoxmomenr oTxaomacs
MarmTin ozes ciuice, wex moroxmTeaLAL, Toto-
NTETHMIL KOMIONCHT OIYUILI HAIBAMHC G-UILYUE
nux, orpunaTensmmit -~ [-usayuenus n meittparbi
KomronenT ~ -usayentz.

TIoApOGHOE X HCCICAOBANIE NOIBOTILIO BALACHITS DL
Poay i octoBmse croficrna rix nuysemii.

Anvga-usayuenue orciomserca sacKTPHICCKINM
W MATHETHMM oaME, OGTAZRCT BHCOKOI HOMM3N-
Pymomeii cuocobuocTaio 1t Mol MpoMMKaImeli cHOCOHOCTL (RATPHNED, HO-
rromaeren caoes aioMmma Tonumoli mpmMEpio 0,05 ). Aavga-usnyvenue
npedcmaannem. cofoil nomor adep senus; sapax panen +2e, a Macca commazaer

Puc. 7.1, Cxexa

P T —

‘BpHPpons paxHoRKTIBILX
‘maayuemmii

© waccoit aapa uaorona remus (He. Ilo oTKIoNEmIIO G-HACTAN B DeKTPIICCKON

e a7 L W ete WO

HOATHEPAILIO NPABIALHOCT: IPCACTARTCHIE 06 X TIPHPOAC.
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Cher, npemoniemmii B Kam1eo6pAGHOf TpHANE, BCOTAQ PACCEHBACTCR B BHAC
KOB1a ~ raso. TIPOBEPUTE ITO BOSMOHO, NOAMABIINCE KA AOACBHMIL 00 IAKANH,
‘Ba06paBIIIICE KA TOPHYI0 REPHINEY I BATETeR HA caMozere. CBOT, OTPAMKCHHEL OT
ONPEAEIeILIX JOAEBLX KATEAE, OTPAKACTCH OT APYTHX KATIETH C COBEPUIEHIO Pas-
HOTO YrIA ANA KAKAOTO M3 HAC. DTO M COIARCT PAINLIE OBPATL PAAYTI.

@_

. Kalite BOINA HAGLIBAION KorepeNTHLMM?
| Uro maasmaor Hitepgepentueil caora?
. Mouewy a1 monyseuin MTepPONIHONHON KIPTIIL B IICHIHX OMN AOTKHL
Guims. voutman?
4. TIpit oCHOIIOMII ILICHKI MOHOXDOMATIHCCKIUN CHOTON B OAWHY MECTAX BHAHM cner-
sbte AT, a B APy — Tesibie? Kak 970 MOAHO 00LACHNTL?
5. Yo raxoe konbita Huoroma? Kax o6pasyiorea?
6. B e saicriouaeres npuien Tiolirenca — ®perexs?
7. Uro nassmacrca Audpatiueli crera?
8. Tlosieny XUDPAKIIIO MEXANITICCILX BOH HAGTIOAATE fere, 'est APPAKIINO cretal

@_

Ha DPOBOIONHON KOG DOIVHNTO MALILHYIO MICHKY W PACHOIONITC o
eprukanLuo. Uro i nabmOjaeTe? OFbscHNTe HAGTOACMoE HwewHe. CpasiiTe
LMpIY 0100 B BepXIelt SACTH ACHKA 1 B KN, OFLACHITE PAIILIC.

2. Paccuorpute masepusit Ak, Uro ma uaGuiozaere? OFbAcHiTe HAGIIOAACMOC

NPHMEP PENIEHHA 3AJAYUR

Bazasa. CKOALIO /LTIHH BOTH MOHOXPOMATHTECKORO CBETA ¢ 4aCTOTON KoTeCamii
510 T yaomures na nyru Anunoii 1,2 e  saxyyme?

Hano: CH  |Pemeuue:
V=510 Ty neno A noxw, YK AGAMBAIMURCS Ha MYTH
=12 1,2410% | nmamoii £, pasmo:
=L,
by

Ly

rze = <. Crenosaremsio: N =

,2:10°
5100

100

~2-10%

Omaem: N = 2+ 10°.






OEBPS/image/941.jpg
Bema-uanyiente OTIIONSETCR SACKTICCKIIM 1 NATHNTHAM HOSMNIL; 6T0 HOMIL-
anpyomas cmocoSocTs JmANTENLHO MembIC (IPHMEPHO HA K52 HOPAAKA), A NPO-
Katomas cnocoBocTs FOPAIRD Gonsime (TOFIOMACTES CT0CM ATIOMMIIS TOTIIHO
npiiepro 2 aw), wex y a-acrun. Bema-usnyuenue npedemasanem cobor nomox:
Guicmpuix 21eKmpoi0G (27O BTEIKACT D ONPEACTCHIS X YACALHOTD JAPALA).

TapMa UaRY eNUE HE OTICIORAETCS DICKTPIECKIIM 1 MAFIITHAL O, 0B T8AET
omHocITeLRO C1350 HOWRIMPY IO CHOCOBHOCTS 0 1 01, GO MPOIKAIOCH: -
CoBoETLI0 (BaTpIENCD, TPOXORIT EpEs €0l CBMNI TOTIOR 5 ca), MpH TPOXOAEII
tepes KpiCTa I O6ApY:KHBACT Andppariio. [ MMA UILYeUe npedemag e cofoil
KODOMKOGOAIOG0E MEKMPONAZNUMNOE U3RY ENILE € TPIBENAILD MATOf ATHIOf BoTIL
7. 107" e 1 BCMEACTBHE STOTO ~ APKO BHIPAEMIBE KOPIYCIKY IAPHLNI CBOFCTIANI,
T.¢. aBARETCA NOTOKON HACTIN ~ -1KBANTOB ((GTONOR).

4. Uro e NPOHCXOANT ¢ BemeCTROM TP PAAMCRKTHRNOM HATyeHI? Mioro-
HCTENIbe OMTH CBIIETLCTAYIOT 0 TON, 4TO HHTCHCHBHOCTS WATYHCHILH PATHOAK-
THBHLLX DEICCTD e MCHACTOS, MPHON HA HeE HE DANSIOT WA HATPED, W HINCHCRHE
A@BeHIS, AEKE XMMHCCKUE PeaKI, B KOTOPHME DOTYNATH BowecTsa. Kpoxe Toro,
DLSCHILIOC, “ITO BPH PAAHOAKTHBON HATYSCHNR DHACATCTCS Dreprs. Hampimyep,
11 paaus sa omum mac pugeaser omeprwo, npuNepuo papmyo 582 Jix. Cuavana
Vieiie NPeAOARTATIL, WTO NPH PAMOAKTHEHOM HOTYVHII ATOMM NPCTCPIERAIOT
MizorowmeRenmLe RemowH Npeapamentir, Ta, HampuNeP, Peaephops, HCCICRYS at-
THBHOCTS TOPIS, OGHAPYACIL, O HAPSAY  0-NACTHIANI BLCARETCA KaKOML-TO Tag.
Asrusnocrs otoro rasa ymensmacres co ppememes. Jlammutii ras paauoaxTuDLi,
Kax pauit, 6111 Hagman padonox.

Tascust 06pASON, yHIeHSE MPHILTIL & BHBOAY, 170 TPH PAZIOAKTUBHON HATYHeHIT
POHCXOMT BIOMIMCHCIHE ATONOD, XIMICCKIL DTCMENT IPEBPAIIACTCR B APYTO
oiesen, ne cXomuLil Wi TO XuMISeCKIN, Hi 10 Guantecky cRoficrsan. Mosxe
BLSCHILIOCH, TO NPEBPAICHS MyTeN PACHAZA HCNMTMBACT CAMO ATOMHOE SAPO;
ACHCTITETLIO, NOTOKHTEADHME o-TQCTHIS HE MOFTH CYIMECTSOBATS B OEKTPORILX.
0Bo0wAX aToMa; © APYFOI CTOpOM, YMEHDICWIC SHCRQ OPOHTATLEMX DTEKTPO-
HOB HpHBE10 G X MOMMIAIN ATOMA, TOTAA KAI ATOMM OCTABATHC HEHTPATLLNIL
B TS e —
Mamepuncxu, sosmuKaICe AP0 ~ douepUUN.

Tarin 05pados, PATHOAKTHBNOCTEIO KATHATIOM CaNONPOUIGOTBHOE NPeaPaL}eNLe
0duux 2dep & Opy2ue, conpoaosdacroe UCNYCKANUEH PAIAUNNBLE NacTUY.

Bueaens nobxommse 0GoNATEIS, TPINCHAENDC B OTCANII TPCBPALICHIST SACP.
Marepuiexoe apo ofoanatm epea X, goucpiee — Y. JLus Tro wroGt pastNTL
onemewrut, ppeaen nowsTis 1apad0sozo wucaa Z u maceosozo wucaa A. Bapwrosoe
e0 ~ amo nopadkoaei noxep axeenma ¢ mabauye Mendexeesa, xomopuit paser
wucay npomonos @ adpe amoxa dannozo aesxenma. MenseTcs 9P AOROE TETO, Me-
HAETCS 1 AP0, T.c. MPONCXORT NPEBPAIICHIE OAUORO dACNENTa B APYTOi. Maccosoe

nca0, npedcmassee coloi cyxay wices npomonos u newmponos (A = Z + N)
2 mape amowa AamHOro axeNenTa, TarKe yKasANO 8 TabaNe Menzencesa. Howenerne
Tomio MaccoROro WA e BEAET K HECRERI H7eserTa, 0GOS NATEPIICKOE AP0
 yerou ero sapIAOBOro i MaccoBORo Hicex oosavaETo CMBORON 4 X.
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(@) samasw s caviosToRTERBHOTO PEUEHMS |

Vposens A

4.1.1. CrombKo fsm BOTH CBeToBOro HIAeRItA ¢ acToroik 4 - 10 It ykaamsmacren
na orpeatce 1,5 m? (Omoem: 2 - 10%.)

4.1.2. Pasnocrs xofa anyx xorepentmsx myseit cocransier 2,5 wia. Onpeseute
Ay pom muMoro cnera (o1 700 Ao 400 mw), KoTOpHe AAYT MATEpGEpeR-
monmte arcmyw. (Omaem: 417 mu; 500 m; 625 me.)

4.1.3. Haitmare nee amumst norm coera » mmepane ot &, = 400 m x0 ., = 600w,
KOTOpHIe BYAYT MAKCHMATLHO OCTAOTCNS B PeayABTATe MTEpdEpenII T
pagmocTn xona ayseit Ad ~ 1,5 wxa. (Omeem: 429 m; 600 m.)

Vposens B

4.1.4. B omre I0nTa 0TBEPCTIS 0CBEMATICH MOROXPOMATIECKIN CRETON © ATHIOH
Bommt 600 my. Paccrosmie aexay ornepernsmu panno 1w, paccronmue o
oneperuii 0 oxpana cocranasier 3 . Hajiaure paccrosmue ot nemTpasuoro
maxcmywa Ao mepuoit cnernoii noxocst. (Omeem: 1,8 wa.)

1. Hawunas ¢ cepenuis XIX nexa Qu@paryuonias pewemsa crara saxueiimi
ucTpYMenTOM crexTpoCKomLIL. C e¢ MOMONLIO YUSHEe HCCACAYIOT CIEKTPL HATYE-
HILS CHETAUINXCS OGDEKTOB i CHEKTPH NORIOUEHIS PASTHSHA BEIECTs H 10 Wi
onpezexsior ix ximseckuii cocran. Ofmi H3 pacHeimnx oTKpuTI Dpayuropepa
crao obHApysenie TesuLx Ak B cnexrpe Connna. CeroAus Ml GHACM, ¥TO ORI
BOQMHKAIOT B PE3YLTATE HOFIOMIENIS CRETOBLIX BOTH ONPEAGICHHO ATHIEL OTHOCH-
TELIHO XOI0AHBIM BEIECTEON CONHENNO/ KOPOLL, 1 GAATOAGPS FTOMY MOIKEN CYAHTS

Jluppaxuonnas pemerxa npedemasanem coboil cosoryniocms Gonsu0zo NuCAL
Ouent yaxuzx ujeneil, PasderennsLE HeNPOIPANNINL NPONENYMKANL.

Urobsi HATOTORNTA pemeTKY, HA CTXINHHYIO MAACTHHKY ATMAGHEIN DE3LOM
© HOMOIIbIO ACTHTE T O MAIIHIA HANOCHT S/ NAPATLICTLIAIX WTPIXOB (puc. 4.2.1).
IITpixan ABITIOTCR HENPOSPANHLIMII NPOMEIKYTKANI, & HETOBDEHACHNbE MeCTa MEAZY
i — pospaviuu mensaet. Ha Kasii MILUUIMOTD ATHHE DeLIOTKI HANOCATES O
100 50 1200 mrpixos, a scero pemersa Moxer coaepaats Goxee 100 000 mrpuxon
1 Taxoe e KOAMECTSO Meeil. Bitht AGPAKIHORNLLX PEMETON: ompasamenshse,
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Tpenpaeinin pazuoaxTiBLX A6 HoAuHRAIOTCA saxouam cxeujenun Coddu. To
713 3AKOHAN OTPEACTACTCA, B KAKOE AAPO GYACT BIAONINCHEHD MATEPIIICKOE A7PO.
TIpu a-pacmaze 2apo Teprier momoAHTe LA 33pAA 2¢, €T0 NaCCA YEHLIIACTE
8 weTpe aToNAe CAMNIL iAo, B pe3y TLTATE HOABMBINICA SICMONT CHOIAETCH Ha
e —— g
2X o 1Y+ {He.

TIpu p-paciae #3po ymeamsiBae chofi SaPAA HA CAUNHLLY, HO oro MACCa OCTACT-
n memaNenIOI. B eayaLTATE HOBMLIL OAEHEHT CMIIACTCA HA XY KACTKY K KORY
P ——r———

EX o Y4 tertu

Tipn -pacmase BSECTe ¢ AIEKTPORON HERYCKASTCS e ORI UACTIA AHMUKEUMPUHO Y
s mueloman mn saces, mu sapaza. Tpn [-pacnaze maGmozacte mempepLERIL
omeprerauecinit crexp.

Taxxa-usryuene ue naanemes canocmonmensusin audon paduoaxmuauocmi,
4 monsxo conpososcdaem - u fLpacnadus.

Ono ucnycxaemen dovepuun adpox.

5. Pagmoaxtummuii pacmaa moxun-
useren cratuctirseckony saxony. Kai
61110 ccasano wume, Pesepdpopx saverna, N,
o axTuBmoCTS pazoma youmact yie
wepes smuyry. H Taas e saxonosep-
HoCTh HABIIOAACTCR ATA MHOTHX PaxiO-
axTIBRL o7EMENTOD, TOMLKO oM GYAYT
oramuamien 1o cxopocrs youmannz. Ha
puc. 7.1.2 noxasaua samucyocts, wicza
pachagaomurxea axep ot pesen. Bpexs,
B Tewenie KoTOpOro axTHBNOCTL paANo-
axrapmoro onesenta yuensmacres » gpa
paga, masumaetea mepuoon moaypac-
naza.

Thepmozom noaypactata Kasmagemen apexs, a mevente Komopozo pacnadaemes
noavauna nepaonaansnozo wuera adep amonos.

Bumezes Matemamuveciylo Gopyay mepuoaa moaypacnaa. Tlyers mepuo-
HaNATLROE WHCAO PAROAKTHBNAIX ATONOB paBHO N,. CHYCTI MPOMEXYTOI Bpe-

o i sa-yr
Puc. 7.1.2. Kpunan aanicnsocrs
YT —

& N,
senn, pasmuit nepmoay morypacmaza ¢ = T, 970 wneao cramer pasmN L.

Uepea mpems ¢ = 2T KOTNECTEO HEPACHABNINXCA PAANOAKTHRNEX ATOMOR GYACT

X, X,
pammo 52+ 2 = Jo. Hepea npewn ¢ = nT paanoskmmmMx atowon ocrameren

Ey

t
N = Ny g . Tas kax n =, T0 nOCIeAHee PABCHCTHO NPHIHMACT CICAYIOMHIE BIA:
v g T e pi i ayomyii pivg;

NeNg2F. @y
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e LITPIH HAHECOHS HA JPKATLEYIO (METATTIICCKYIO) HOBEPXHOCTE, HA KOTOPELX
HAGOJEHNE BEACTCSH B OTPAEHHON CBETe; RPOSPANIME, TAC LITPHXH HANECEHS Ha
HPO3PAUIYIO HOBEPXHOCTS I BHPESAOTCH B BiE Ieeii Ka HeNpOIPATHON JKpale,
Ha KOTOPAIX HAGTIOACHIE BOACTCA B NPOXOARLEN CRCTE.

Pue. 4.2.1. Jlugpaxionnas powerka  Puc. 4.2.2. Jlugpakuus cuora ot pemerscic

Eean mupuna npospaumuix menell (I OTPANAINNX CBET HoTOC) PABNA d,
& WINDHEA HENPOSPATHLIX NPOMEKYTIKOR (LT PACCEHBAIOMIIX CRET H0710€) PABA b, To
sx cyna massmaeres nepuodoa pewemu (puc. 4.2.2):

d=a+b. .3)

2. Pacemompun anesenmapnyio meoputo dugparyuounoi pewemyu. Iyers ua
pemericy (puc. 4.2.2) nafaeT IIOCKAS MOHOXPOMATHSECKAS BOMNA ATHHOT .

BIOINHEe HCTOMIHKH, PACHOO/KEHHNME B IEINX, COIAIOT CROTORME BOTHAL,
pacnpoctpanmouees no ncew manpaniemusy. Haities yolomme, IpH KoTopoM
HAYIHe OT meeil BONNA YCHAUBAIOT APYF APYTA. PAcCMOTPHM, HATpHMED, BOMHB,
PACHPOCTPANAIONIIES B HANPABICHILI, OUPEACIACNOM YIIOM 0. PAIHOCTS X0%a MEAAY
BOAHAM OT KpacR coceRuIX meedi B cooTReTeTRMI ¢ dopMyofi (4.1) pana anune oT-
peaa AC. Eexu na row orpesie yiiagssaetcs nesoe wucio s sox (AL = AC = ki),
7o BOMMA 0T BeeX menet, CKAALBATCE, GYAYT YowTUBATD APYT APYra. Ha Tpeyromn-
mua ABC moxuo maiitn gmuny xarera AC: AC = AB sin ¢ = d sin . Torza
AUPAKIUONO-KTEPHEPOHINONHLIC MAKCUNYMb BOTH, TPOXOIIX HePea Meit
pemmericn, GYAYT HAGTIORATCS HOX Y2A0M §, B COOTHETCTBUI C YCIOBHEM:

dsin g = k., (4.4)

rae emruuna k = 0, 1, 2, ... OIPEACTACT TOPAAOK CHEKTPA.

'HyKHO HMETS B BHAY, SO IpH BTN JANHOTO YOS YCHABAIOT APYT APYTa

He TONLKO BOTHBE, WAYILHE OT WIDKNIX KpAeD meseil, HO I BOTHSL, WAYILHE OT BCex
ApyrIx Touex meneit. Taxise 06pason, AHGPAILHORIO-HITEpdEPEHIHONNAS KAPTHIA

o1 pemerxu cTanomiTes G07ee KONTPACTHOM 1 APKOIL.
3a pemerioii moMemAIOT coBupAOIIyI0 T3y 1 3a Heli ~ SKpan Ha (oIyCHOM
pacerosmu ot mmmas. Jliuaa GOKYCHPYeT AYUH, HAVINEE NAPAILICTLEO, B OAHOF
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9r0 1 eems ocHoBRoft axon paduoaxmuanozo pacnada. Tlo opyae (7.1) Moxcsio
HAfiTH HCTO HEPACHARIIIXCS ATOMOR B TI0GOI MOMCHT BPENCHH.

Mpryenun supascemre 2 = ¢ 1t saseomn ormomenre 112 1 . {
xeyay (7.1) Tarcoke MOHO SaTHCATS B CAEAYIOeNM BHRC:

NN e, @2
n2
£ = T2 masnmactcs mocroxmoi paOAKTHRRO0 pAcaza. Tepioz monypaciaa

aBAseTCR OCHORHOI XapaKTepHCTIKOf dreMenTa, YoM MEHLIIC NEPHOA MOTYPACTAZA,
‘Ten membite JuBeT Ao H Tex GucTpee pacnagaetcs oxement. B maGauye 7.1.1 yia-
SAHLI TEPHOTLI TOAYPACTAZA NOKOTOPHX DTEMENTOR.
Tabnuya 7.1.1
Hepuodu noaypacnada nexomopsix anesenmos

» Daement Tepuox noaypacnaza
1 | Hononmit 138,4 cyr

2 |Pagon 3,83 cyr

3 |Pamit 1601 rox

4 |Topuit 1,41 10" zer

5 | Mporaxrummit 3,25+ 10° ner

6 |Vpan 1,6 - 10° zer

7 | Henrymni 1,15 - 10° zer

6. CoBeTnemnas cxOPOCTE PACIATA KAZGION BIIZA PAUOAKTHBILLX ONCMEHTOR HE Me.
HseTCs. ¥ Ka0r0 DIEMCHTA BPEMS CYIECTBOBANIS OTACTLIbIX 54D BAPLHPYETCs: OF
MILLTHOMIOIH Z0TH CeKY /L A0 MiL1HaPEOB et TI09ToMY, eC1H HPOSONLTIO PAAHOAKTID-
HO® JAPANEIHIE MECTHOCTI OCTATICAMI PAZOAKTHBILX OIIECTS, C TeTeHIeN BEMe Omit
pacnanaiorcs. Tai 0GPASOM, IAPAKEHIE MECTHOCTH COXPARSICTCS 1 UTHTEILIOE BpeNst
B SABHCHMOCTI OT BPEMEHH AHSHI OTACTBHAX PARHOAKTHBIbIX SEP.

Ha CeMmuanaTiickom mOTHroNe, PACTOTOMEHHONM Ha TeppuTopHi PecmyGmii
Kagaxcras, ¢ 1049 1o 1989 ros 65110 nponazexeio e Mence 468 fTepHLIX HCHLTANILE,
B KOTOPBIX 61110 B3OPBANO He Meree 616 SACPIHLIX It TEPMOFIEPHELX YCTPOTiCTS, B TON
wncne 125 amocdepunix (26 nasemmsix, 91 nosaymioe, 8 pucoriux); 343 HomuTa
TebHLL sepIbIX BapuBa HOA seseii (1w wix 215 B mTorbuAX 1 128 B cRBaNIHAX).
B peay.IuTaTe HOMMTANI SHAMNTELHAR TACTE HOTHFONA GALIA OYCHE CILTRHO BAPACHA

pauoaKTHB ML HPOAYKTaNE B3puos. Tlocrepuuii BPLB Ha HOTHTOHE G oCy-
mectazen 19 oxradps 1989 roga. 29 asryera 1991 roxa Cemunaarumciiii momron
Guut saxpur o yicasy Hepsoro Ipesusenta crpans: H. A. HasapGaesa.
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rortce. B o70fi TowKe HPOMCXORNT COMEHIE BOTI I WX BIANNEOE yennemte, VI ¢,
VRoBTeTROpIOIIE YCA0RHID (4.4), OTPEACITIOT MOTOHEIIE MAKCHMYMOR Ha JKpaKC.

Tax xar noMOemIe MaKEIEYMNOB (KpoME HENTPATLOTO, CoOTBOTCTBYIOETO k ~ 0)
sabmcus o Ame: poIL, To pemeTKa pasaaract Gensi coex b cnexp. Uex Sonsume 1.,
TeM AQIDIC OT HEHTPATLHORO MAKCHMYMA PACTOAGIACTCS TOT I HIOH MAKCHEYM,
coonercTayommit Aaniof xmtie nomist. Kaiciosy auaueio k cooTaercrayer caoit
nopagox crexcrpa.

Mesay MascHsyMAMNH PACTONOACEHbN MIIIMYAS ocBemenTocTH, e Botbie we10
Ieneii, Te Goiee Pe3Ko 0NEPHEHEL MAKCHMYMS I TeM 607166 IIPOIINII NIHIMYMASH
o pasaeitcist. CRCTORAS JHEPFHS, NAARIOIIA HA PLICTEY, HEPEPACTPEACTICTCS Cio
Tax, uTO GOAIIAR e YACTS MPUXOFUTCA HA MAKCHMYMEHL, & B OBIACTH MURINYNOD
nomazaer neomaweabAs HacTS DuCPIII.

C RONOMbIO AWDpAKIIONIIO POIICTION MO0 MPOBOFITD OLEwD TONHBE HINCPOIS
ATHES BOAMS KAFAORO NOHOXpOMATIHCCKORO MOMysomnst cpera. Ecnu mepion d
PemeTIcN HORECTN, TO ONPEACACHNC ATHHS BOTHLL KAZKIOTO MONOXPONATHECKOTO
OAYHCHIS CBOWTCR X HIMCPOWIIO YIIA ¢, COOTBETCTBYIOICTo HANPABIENMO HA
MAKCHMYN AQNHOTO HOTYUCHI, A JATEM BHUICISETER 1O GopiyAe (4.4).

Honoanumensuwii xamepuax
Taopus - onTaucckoe aniemie, HaboAaeMoe a 06iaKax, pacro-

HOMeHELX TPSMO HANpOTHB MeTowHuKa cpera. Habiloxatemn Romen
HaxozuTRCH WA rope WM B BosAyXe, a merowmmk csera (Commue wm Jlyma) -
32 er0 cimoii. OO nPeACTABIIET COGOI IBETHEE KOTNA CHOTA 1A OGHAKE BOKPYT TeRit
HaGmopaTes. BYTPH HAXOMTCS FOTYGOBATOE KOTHIO, CHADYH — KPACHOBATO, AATCe
KOTIA NOFYT HOBTOPATLCS ¢ MeHbIIeli HHTEHCHBHOCTSO. DTO ABTemIe 00bACHCTeS
na ocose ppak csera.

®_

Uro massmaerea AndpaKoNNOfi pemerKofi?

Kax onpegeus, nepiox AnpaKumoNKofi pemeTxi?

. Totewy B HEHTPATNOI HACTH CIEKTPA, TOIYHeNNOTO WA SKPANe TP OCHEeHII
HQPAKINORO POIETIH GeILIN CHOTON, BCOA HAGHIOACTCS Genas noN0ca?

4. AN Situmsoron XaprmA FEQPSKIAVSEONO CI6ST)A TR VAMISRIE PSR O D

5. BABMCIT T HOIONOHHE MAKCIHMYMOB OCBEIEHHOCTH, COVIABACNALX AN PAKIHONION
‘pemerscolt, or wiera menei?
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Kakoe SBICHIE HAIBACTES PATHONKTHBHOCTLIO!
Kakie By PATHOMKTHNOCTH CYIECTOYIOT?
. Kaie GOpMyIL ONHCHBAIOT DAL PAIHOAKTHBIORO Pacnata? B den sakmouacres
% ocobentioen?
4. Yo Taxoe nepuox nonypacuaza? Kaxoli Gopsyioli  KpuBoll ONMCHBACTES 3aKOH
paamoaKTHOr0 pacnaza?
5. IIotey EpORXoRA DARAISK TERS0S 34]ASAAED MACTHOCTS 1 K45 KOIID 050 COLp6-

TPHMEPHI PEIIEHHSA 3AAY

Saxawa 1. Wooron ypana %'V, nemurras prx pagmoaripix npespamenii, mpe-
B Y T A ——————

Hawo: Pemenue:
U 5 2Pb | Maccosoe wncao aaesenra npn Gera:pacnaze ne senerca, a wei-
N -7 eTen ToALKO I ATEGA-PACARE, TAK KAX IPH KAAION TaKOM
N -7 PACHaze DHACTACTES G-IACTHIA M, SMANNT, MACCOBOE WHCAO

yemsmacrcs na 4. Cornaco yCaommmo, MACCoBo THCTO TPI
‘npenpamenint ypana 8 cpumen yuemsuIocs 1a 235 - 207 = 28, amavuir, HponsOmI0
2 - 7 a-pacmazos. Tipw svox sapazosoe wmeo ysemsmnoes ma 7 -2 - 14. Tloone
7 a-pacuazon oSpasyercs maTima:

R e

OSpasonasusanea miaTHia 7Y 013KNA NPCBPATITLCA B cBKE 2 Pb. DTo o
sono mocae 4 [-pacmazon:
PL o WPh 4 e,
Taxin oGpagos, saecs unean weeto T -pacnagon i 4 P-pacnasa, anawu, scero
npongomno 11 pacuazon.
Omaem: 7 a-pacnazon 1 4 p-pacnaza.

2. Tepnoa noaypaciaza pagoaxrummoro uiotona nozomnsa iy'Po

1
cocranter 3,05 My, OmpEACTNTe BPEN, 33 KOTOPOS PACTAAACTER 7 NAYATLEORD

xomeCTBA AACP MOTOMM.

3ax

Pemenne:

1
‘COrTACHO VRO SAAH, 7 AONA PACTABIIXCH AACD

b npestn ¢ pasna:
AN _N,-N
NN

lege N, - mawazemoe wmero mepacmammmxca aaep,

&)
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TIOATOTOBLTE KOMILIOTEPHYI0 HPICHTAIINO 0 IPHMEHCNHH ANPPAKIHONHOH PeLIETIH.

NPHMEP PENIEHHA 3AJAYR

Bazaua. CxombKo ITPIXOR HA KamAMI MILLUIMETp COACPHHT AdPAKKHORHAL
pemmerka, ec npH HAGTIOACHMI B NOHOXPOMATINECKOM CBETe C AIMHOI BOAH
7= 0,6 i MaxemMyM MATOrO HOPsKA OTIIONeN Ha yrox @ = 18°7

Rano: o [pemenue:
=1 100w o ———
k=5 dsing =i,

h=06ukw | 0610 | maxomux mepuon

018 a-tt a
N2 sine

Buas ARy 1 HHCAO WITPHXOB AUGPAKINONKON POIETIH, €€ NEPHO OTpexeIeTeS:

@

Lsin
Tipupasusex (1) u (2): % ﬁ . oy N = Z50E

Omaem: N = 100.

(@ [ oamnw s caviocTORTEbHOTO PEWERHA |

Vposens 4

. Ha Andpaxmuomnyio pemericy MOPMATMEO MAXACT MOMOXpOMATIECKIE
cner, Anmna Bomms KoTopOFo panna 600w, OMPOETNTE MEPHOR pemeTII,
o Maxcmys TpeThero TopAKA maGAOARETCR MOX yra0N 30°. (Omaem:
3,6 mxn.)

. Ompegenire sicio urTpixos wa 1 i wtpparontofi permeric, ecnis yry 30°
s T ———————
cmuyse sroporo mopmka. (Omaem 500 rrpirxon.)

Vposens B

. Ha quibpasiinosinyio pemeriey HOpMATLO MagacT MOROXpoNATIecit cner. Bo
S A S ——————————
nopaAKa maGmoxaCTE HOR yrToNM 30°7 (Omaem: B 4 pasa.)
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Hano: cu Pemene:
€= 0,068 ux®| 6,8 10" @ Haxomun pesonancayio wacrory xouTypa:
L =100 wTu 0,1Tu

o e 12110 e,

= JLC 0168 10"

Boxosoe conpormsene:

L 02110~ 1210 ©
P=yg = \ea10% =% ~1210 (Ow).

P 1210
(06poTnocTs KonTypa: @ = . Tpomanexen murmcnemmst: @ = —ox ~ 8.

THobpe rypa: Q = 3 - Tpomanen Q=T

Omeem: @ = 1,21 - 10 (pan/c);

p = 1210 Gu); @ - 8.

@ | smm s cawoctosTensHoro pewEi |

Vpoaens A
2.3.1. Ompegeante peouamCHYIo WACTOTY B NCMN H3 KATYWIKI WNAYKTHBHOCTLIO
4 T u xougencaropa onexTpoeuKocTsI0 9 ®. (Omsem: 1/6 pag/c.)

. B nem, nepesentioro Toxa ¢ wactoroit 400 T, BKTOUCNA KATYIIKA HIAVKTHE-
HoeTbio 0,1 T, KONAGHCATOP Kakofi GNKOCTI HAO BKTONNTS B OTY Lemh,
o6t ocymeersics pesonanc? (Omeem: 1,6 wicb.)

Vpoaens B
2.3.3. Konpencatop exicoctio 2,4 - 10° nb coommmen ¢ KaTymKoil mugyKrBocTs
82 T 1t conporumncinent 2 Ose. ONPEAENTE PEIONANCHYIO TACTOTY KONTYPA.
(Omsem: 0,57 MI'n.)
2.3.4. B O7eKTPIECKYIO NN BICTIONCHA KONACHCATOP eMKoeTbio 2 i I KaTyIIKa
unayiTapRocTSIO 0,005 T, TlpH KaKofi wACTOTE ToKa HACTYIHT pesonac
» oroit nenu? (Omsem: 0,04 Tn.)

. _Enmh

1. DeKTPIeCiyIO SHEPHIO NPOUIROANT HA 1€KMPOCMAHKUAX TCHEPATOPEL, POTO-
PEi KOTOPHX BPAINAIOTCS: ¢ HOMONILIO TypOMIHL. TaK, HAIPUMED, 1A TEILIOBLLX HTeKTPO-
CTAmITX POTOP reHepATOpa BPAIAETCS ¢ IOMOMILIO HAPOBOF TypOMHEL. OFHAKO deK-
TPODHEPIILIO HEODXOIMO eIje OCTABITS A0 HOTpEOUTELS. B CBI3N ¢ ITHM OT CTANII

2.

0 MOTPEGHTe CTPOST AN DreKTpOepeRat.

TIpi mepexate SIeKTPOIHEPrHN HOMAGEXHL! TOTEDH, CRAGANHAE © HATpEBAMICH
poBOROB. Tex Jatbuse Om SAEKMPOCMANYUL HAXOIUMES ROMPEGUMES MOKT, MEN
Goavuie snepzuu mpamumes na nazpesanue npoaodos u mex Menvuie doxodum do
nompe6umens.
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s saxoma [lzoyas ~ Jenma (@ = I*RAt) CIEAYET, 410 YNERLUINTS NOTEpI MO0
ol
Ao 33 cueT yMembIIeRIS ConpoTHRENIS TPoR0Z0R R ~ &, mubo yneusmens curst
b D ooz -~ v

Toxa » X, Conpomuaienue npoaodos Gydem me menvute, vex GobuLe naouads ux
nOnepeun0Z0 couenuR U ven Nenbule YOEALHOE CORPOMUBICHILE NOMA.LIG, U3 KOMOPOZO
Onu uszomosens. B TMMUAX SICKTPONEPEAATH HONOTLIYIOT NPOBOTA M3 MM LTIX
AOMMHI, TaX KAX ORI 0BIAAAIT HANMEHBIIIN VACTLULM CONPOTHRICHIEN CPOAI
OTHOCHTEALHO HEAOPOTHX MeTaL108. ODHAKO YSeAUNUSAMY He MOTLUNY NPosOdos
IKOMONUNCCKU HE6HZ0THO, T.K. ITO BEACT K TEPEPACKOLY AOPOTOCTOAIETO LEETHOTO
MeTaz1a, a TAUKe K BOINUKHOBEHIIO TPYANOCTEli TPI JAKPEIICHIN MPOBOAOB A
€ron6ax. CACAOBATEALHO, TaKO/l CIOCOS CHIKCHNS NOTeph NPAKTIICCKI HORMTOACH.

2. TIooTOMY CYIIECTBENINOTO CHIDKEIIS TIOTEPh MOKHO AOGHTECS TOTLKO 32 CHeT
yuensers et Toxa. Ho npn ganuoii omuocrs (P = IU) yuembierie cits Toa
BOSMONGHO HIIL HPH yBeueNIi Hanpsuennsi. Bes TAKOTO IPeOGpAsoOBANIIL CUIL
TOKA i HANPSUKEHNS HEPEAAta HICKTPODHEPFIH Ha GOTBIINE PACCTOMNI CTAHOBHTCS
HOBLITOANOI H3-32 CYIICCTBEMILIX MOTEP.

Peuenue smoii eaxcneiiueii mexnuneckoil 3a0aNU CMATO GOIMONNBLM MONLKO
nocre uzoGpemenun TpancopmaTopa - yempoiiemaa, caycaujezo da npeoGpazo-
GQNUA CURDL U RANDANENUR NEPEMENILO20 MOKA NPU HeuINeunol uacmome.

B ocroae padoms mpancopNamopa aexum AaAeNLe AeKMPONATIUMIOL UNDYK-
yuu. Tlpocreiimuii TpancopMaTop HpeACTABIIET OGO/ ABE H3OIMPOBAMNLLE APYT OT
ADYFA KATYIIKH (IX CINe HAILIBAIOT OBMOTIKANI), HAMOTANHAC Ha OBLU JAMKEYTHI
ceprewmi. Tlo oamoii 13 03¥OTOK (nepBuUHON) HPONyCKaeTCs Tpeodpasyewsiii mepe-
MeRHLL TOK, & BTOPUNHAR O6MOTKA COPAMASCTCS ¢ MOTPEOUTEACH (pUc. 2.4.1).

Tepexennsiii Tox B PO/ OGMOTKE CO3AACT B CepAeumIKe MepeNemibii Mar-
uTHL H0TOK, KoTOput BosGyacaaer DJIC MEAVKIIE B BHTKAX KaX0fi OGMOTKIL.
Cepaeunini 13 TpanCHOPMATOPHON CTATH KOHIEHTPHPYT MATRUTHO® HOTE TAK, UTO
MATHUTHbI TOTOK CYIECTBYET NPAKTHIECKH TOTBKO BHYTPH CePACHIIA it OAUNAKOB

wropuasas

epuan i)

obworica N,

70K 8 nepuOl
ofmonce 1,

narpyaka

xoguoe wanps-
sxenie U,

wropirols I ot 50 Bropiol

ofonice I,

Pue. 2.4.1. Tpuen pasorss wpacdopuaropa
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oo a0, Coraeto wom BapARen, oo e onpeACASTOR SO0

_de
i

e= 5 (2.25)

rae @ - notox MarmuTHOH MEAVKRL.
3. Ecan nepamunas o6Motka useer N, murios, a sropuumas — N, BuTKos, T0
B 0GMOTKAX HIAYUHPYIOTC (563 VHETA HOTEPS Ha PACCEHBAMNE MAFHATHOFO NOTOK)

cooTmereTnemno &, €,, & wx oTHomenHe GyAeT paso:

(2.26)

Tee. sosnurarouue 6 kamywax IIC undykyun (uau canoundyxyuu) npaxo npo-
nopuuonabns wucay GumKos & HUZ.

Obsuno axrusioe conporiaenie 06MOTOK TpancdopMaTopa Mano (R = 0), 1 mx
MOXCHO mpeneGpeus. B 9TOM CAYUAC MOZYL HANPINCHII HA JANIUMAX TePBHUHOI
oGMoTI mpiMepHo pases MOAY:HO cysnapuoit BIIC umxyKin:

U] =l (2.27)

TIps pasomiyTofi ettt BTOPHOI OGMOTICH TPanCHOpMATOpa TOK: B et He HAET, HOITO-
sy cysmapran DJIC HNAYKIUI PABHA NATPAKENIIO Ha IAAUNAX BTOPIHOf 0GNOTIC

)= (2.28)

Usmenenie nruosemsx snasenuii OJIC HPOMCXORAT TAK, STO OHi OAHOBPEME-
HO OCTHTAIOT MAKCHMYMA X OZHOBPEMEHHO TPOXOXST HEPed HOMk, T.. HINMCHSIOTCI
cnndpagio. ToaTony IX OTHOMCHNS MOKHO JAMEHITE OTHOMICHHEM ACHCTRYIONUIX
suauenii orix BJIC win oTHOWeHHEN ACiCTBYIONIX SHATeHNit HANpSIKeHIL)

(2.29)

Beauuuny, npedemasnaiowyio omuowenue NuCAQ GUMK0s & nepauHOL obnomKe
K wucay aumros a0 emoputnoii, nasweaiom KoxpumuenTOM TPANCHOPMAI k.
B SaBHCHMOCTIS OT TOTO, Kakoe SHANeHHe NPHHINACT KOdpdUIIEHT TPAKCOPMALIIE,
paamrasor noawwarowuit (k < 1) u nonuscarousuii (k > 1) mpancgopamopsi.

4. Tipn srmosenin 5o BTopmImyI0 Hems Kaxofi-mGo HArpysKH (370 paSoumit
X0 TpauCHOpMATOpR) B Hei HOTENACT NPOXORNTL NCPOMCHNILIL MOK HAZPYIKL.
DroT ToK COTRAET B CepACTMMKE MATRWTHMI MOTOK, manpaBTEMML mO HPABETY
Jlenna mancrpesy motoxy mepmmumofi obmoTKi. B peayanTaTe cymMapuiit mo-
TOK MATHNTHOI WEAYKINN B MEPBETHON KATYHIKC VMCHBIIACTCH, VMEHbMIACTCS
1 BIC, a, creROBATEALHO, CA TOKA OYACT VBCANNMBATHCH. DTO YBETHIEHNE CHAN
T0KA B MEPBITHO KN NPHBOZIT K YRETINONINO MAFHTHOO KoToxa, BIIC MRV
et Toxca 5o wropmuHot Hemi. Ho, Kai A 3HACM, YBETHEHIE TOKA B0 FTOPHTHOI
KON COMPOROARLTES YHCACHIEN TOKA CAMOMNAYKIL I, CACXOBATEILHO, YMEIh-

LIEHIeN MATHHTHOTO HOTOKA, KOTOPSE TOALKO WTO BOIPACTAT.
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B KomIe KONNOD TP MOCTOMHIOI HATPYIKE YCTANABIMBAIOTCH OMPEACIEHILIC
ssarmrisi notox, BJIC MEAVKIA B0 BTOPHINOHl Lem 1 TOX B HepsHHOi wem.
Tlonyuaeres, 4T MpaHCHOPNAMOp Cax AEMONGMUNCCKU pecyaupyem nompeGaenue
SHepeuu & sasucuNocmu om nazpysKu G0 GmoOpuNHOL ent.

Ipu paouex xode mpancdopnamopa npoucxodum nenpepanas nepedaua siepaun
w3 nepeuunoil yenu 6o amopuunyl.

Momocrs, noTpeGisenas » nepsumOii Hem, GyfeT onpeAeTLCs GopMyOi:

P, = 1U, cos o, (2.30)
a BeaTENAT 1A NATPYSIE NOUOCTL paBHa:
P, = LU, cos o, (.31)

FRe  MpeRCTABIRCT COBO CABMT b33 NOAAY CHION TOKA N HATPCIHEN B COOTRCT-
craytomux e TpancopNATOpa. Bomi CARNT a3 MEAAY TOKON 1 MARpAAKCHIEN
oreyeryer (5 - 0), 10 cos g - 1.

Koaipdmmtenr nomestoro selicrans Tpanciopuatopa Gydem onpedennmsca om-
Nowenuex ewdensexod Mounocmu ua Nazpysve % nompeSirexoi Hounocmu
o nepeusnol yenu n:

(2.32)

5. Omaro e Bes orEpFIA, BHPAGATHEACNAR TCHEPATOPON, TEPEAACTER HoTpEGH-
vemo. TTpn paGore TPaRCOPNATODA MHEIOTCR TOTEPH A RATpERANIIE OGNOTOR: TPARC-
(opmaTopa, Ha pacceMBaHMe MATHHTHOTO HOTOKA B NPOCTPANCTEO, HA BUXPEBEIE TOKH
Dyxo 5 coprewmce 1 ero nepevarmrmaRe.
Tan yatensusenuz omiux nomepn npunuxawmes caedyouue sepu:
1) 06MOTKA KATYIIKH HHIKOTO HANPSKEHHS AeTAeTCs GONLIUIET0 COUCHN, TAK KAk
110 neit mpoxoxu Tox Gorpmed e

2) cepAEMHNK A/IAIOT JAMKHYTHIM, UTO YMEHBIIAET PACCEHBANIE MATHHTHOTO IOTOKA;

3) cepACHIIIC AEAAIOT 3 WA THPORANIEIX TLAACTI AT YNCREIEHIT ToKOR PYKO.

BAR07apR 9THM MCAN KOMUUILCH. 107020 DeliCm OUR COpeReHHHT mpae-
(popamopoa docmuzaem 95-99°%, n caauz a3 MEAAY KOS CHTH TORa 1 HA-
npmKertn Gauson ¢ .

ECut HHoTAa MO0 MERCOperts TOTOP B TPANCHOPMATOPE, .. CATATS r0
xosppument moneanoro aeiicrais pammine 100%, To MomoCTS, MOTpeGTRCNHAR
» nepmuoii e, 6yAeT paBKa MOMEOCTI, BHCATENO A ATpYKe. TorAA om0~
wente cua morca  nepatNoi oGOMIKe 1 Cune MOKa G0 emopULIOL oGmOMKE Gydem.
o6pamo nponopuuonasio coomaememayrouun nanpaxenta. A oo smasr, 10,
VHCAIRAS © MONOMHIO TPATCHOPNATOPR NATPKEMIE, B0 CTOTHKO e pas GyAeN
yesmaTy ey Toxa, 1 HA0BopoT:

L (2.33)
A

B nacrosmee apews TpARCHOPMATOPI HALTI WHPOKOS MPHMEHCHIE e TOTHKO
» exmme, 0 1 B Gury.

5,
I

Honoanumensuwii xamepuax
B samucsx Maiiicia Gapazes ot 29 asryera 1831 rosa ynomumaeres o o,
10 Ha AenesHoe KOTNO AAMETPON 15 o 1 ToMMHO 2 o3 G0 HAMOTANO






OEBPS/image/225.jpg
otpennuo ABa nposoxa Aol 15 a1 18 M. Tlpu mpoxowxemin ToKa 10 oAHO K3
06MOTOI: CTPEKI TATLBANOMETPA HA JAAMMAX APYFoii oTkaonstcs! Tax MOARIICH
nepauii mpoToTHT TPaCOpMATOPE.

@

- B e aaxtiouaetca poxk TpaucOpMATOpA TP HepeXate dEKTpITECKoif oeprin?

. Ha 0CHOBO KAKOTO SBACHIE MOKHO OGLACHINTS IPUHIMA PAGOT TpancHOpUATOPa?

. Kak 0bbaciaeros (UINIECKA PAIMMIA NOPBUHOT 1 BTOPIION OONOTOK TpANC-
@opuatopa?

. Kax onpexenserca koodimuent rpacdopuamin?

. Kai BLHCISETES KOMXPUIENT IOIEINOO AcHiCTais TPAKCpOpNATOpa?

. Toiemy HCHOTLIOBANIC HEPEMHHOTO TOKA BLICOKOTO HANPAIKCH HDI HeEARE
oK TpICeRO JHOPEII DKONOMICCKH BLrOee? Kakie MOt HPHHIMAIOTC st
AMUNIMI3ALII TOTep OMEKTPCCKoli JEPTIII MPH IEPAAE HA AATEHIE PacoTOANNAT

C e

Tloarorossre 40104 B BitAe pedepaT 1L NPICHTALIIE Ha OUY H3 ARILIX TM:
Buux Tpanciopuaropons;

Casat sommLI B Mipe CILIOBOfi TPARCHOPMATOP B HACTORITEE BpeNS

+puxeneune Tpacdopuatoposs.

NPHMEP PENIEHHA 3AJAYR

Bazaua. Tepamunan obMoTKA MOMEiAIIEro TpanchOPMATOPA ¢ KoOdpPHIICH-
om pascopamt k ~ 10 BITIONCHA B COTh NEPEMENNOTO ToKA © NANPKCHICN
U, = 120 B. Conporunienme sropiusoit obworsn E, ~ 1,2 On, 7ok 8 nefi I, = 5 A.
Haiigure nanpsscente na marpyaie Tpaucdopyaropa U, i CORpOTHRACHNC HATPYa-
s R,. Haiigute aicao sution 5o propwunoit obwotsce N, ccun nepomias obwoTia
conepaur N, = 10 000 surxon. Heny pasen KILL 1 o7oro rpascpopasatopa?

Pemenie:
Buas xoapdumment Tpancdopuammn Tpanchopmaropa k, s
erxo maiizex wHCIO BHTKOB BO BTOpROf ofMoTKe N,. Tax Kai

v, NN

+ omsyaa N, ==t
Haiizex nanpsente na narpyske R, (sarpysxoil soxer cxy-
[pcirTs, Kaxas-HEGYAL TAMDA PAFHONPHEMHMKA WM APYFOE YCT-
[poiicTso, TpeSyiomee nomwkentioro nanpsierita). [las 91oro yures

k

leaeayiomee saxcioe obcrostenserso: Taxoe mampmerie U,

]
61110 611 ma Baixoze Tpancdopuaropa (r.e. na narpyske R,), ecu u
laopuunas osmoria rpanchopuatopa e mmexa coliporue-
mma R, (r.e. ecam Gu 0HO BLIO CTOAL MAIMM, UTO HM MOKHO 6uI0
6 npeneSpeus). Ho ma-3a mammuns y BTopuuNofi obMOTRH comporunienus R,
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4.2.4. Coeronan somwa Ammoii 530 mM MAAACT MEPHENANKYARPHO Ha MPOIPATIVID
bpaxtONIYIO pemerky, RocToMMNAS KoTopofi pana 1,8 M. OmpeeTnTe
VRO TppAKINI, TR KOTOPHN OBPATYETCA MAKCHMYS HANGOTLIIET0 TOPAAKA.
(Omeem: 62°.)

4.2.5. Crexput Toporo 1 TpeTsero mopAAKoR B BHAO ofTACTI AppARKHOMIOT pe-
tmersan wacrvo epexpusaoren xpyr Apyrox. Kaxoit qmme nommst 5 cnextpe
periero mopmAa coorsereTsyer Aia Box 700 B CHEKTPe BTOpOro TopAKa?
(Omeem: 467 um.)

JaGopatopnan padora N: 2.
Onpeseenie ATHULL CRETORO RO ¢ NOMOMBIO HPAKIONHO PemeTKI

Ifens pafiomei: onpeAeTuTS ATHY CRETORLIX BOTH B PAIHUNAIX OBAACTAX CHICK-
Tpa ¢ noMOmLIO AudpaKKHONIOI pemeTiH.

Oopydoaanue: xppaxiHONNAs pemeTKa; HCTONHIK CROTA; AHHEiNAN YCTANORK
7% OUPEACACHIA ATHKA BOTHL cBETA.

‘Teopus pagorss. [ludpasins cseta HauGoee OTICTINEO HAGTIOFAETCS € HOMOMIEO
dsing

s
I d - nepHOR pemeri; k - NOPAZOK CHEKTPA; @ ~ YTOT, IOA KOTOPLIM HAGAIARETCS
MAKCIMYM CROTA COOTROTCTRYIOINETO NBOTA.

Taxt Kax yro7 @ Max (PACCTOMNIE MEACZY PENIETKOI I SKPANOM a MHOTO Goxbmre,
‘e paccTosmie b OT e A0 MeeTa, TAC HABAIOAGETCS MAKCHMYM BOTHE ONPeACTCH-
Hoii Aui), HOdTONY Hieen:

Auppakmonnoil pemerscir. L somus: ). OnpeseaseTcs 1o Gopnye: A

3
sin g tggar.
Orciona eneayer, wro ammma nozust pasa:
[
T

Topsaox paGorsr:

1. ugppasusonsyio pemersy ueoBxoaumo move-
s B pasky npubopa (puc. 4.2.3) u yxpenuTi
e Ha HOCTABKE TOABEMHOTO CTONIKA.

2. Dipan HEOGXOMIMO YOTAHORHTH Ha paccTofHIM
50 e or Audpasmuonnoil pemerici.

3. Tusas cxBo3h AMPPAKINONIYIO PeIeTEY 1 1es
B OKPalie HA HCTOWHIIK CHOTA 1 MOPEMEINAs PEIIeTICY
B AepiaTese, YCTAROBNTE ce TAK, STOO AN(PAK-
HUONNME CHEKTPH PACHOTGTATHCE NAPALIGILHO

mxane axpana. Puc. 2.3
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4. Buumcante smmny Soamu KpacHoro ceera s cnetpe l-ro mopsgka cupasa
i C7eBa OT Weu B DKpaNe, OIPEACTHTE CPEANCE INATCHHE PESYILTATOD HIME-
pemus.

5. Tpoaenaiire To e An5 GHONETOROTO CROTA.

6. OmpeaeIITe A6COIOTIYIO N OTHOCHTEILAYIO NOTPEIIHOCTH HAMEPERIIL (cA1. 1. 5
naBopatopaoii paborst Ne 1).

7. BamMmmTe BHIBOA: TO B HSMEPAIH, KAKOH HONYNEN PesyALTAT.

8. [lna ocmmcnenns nposeAeHsoil paboTH OBCYTe B TPYNIAX CICAVIOIIME BO-
npoct.

Konrpoaumie sompocss 1 aaGopatopmoii pasore N 2

1. B test cocromn smzenme ppatunn? Kora AMpasis naubosce 2aMerio -
pamena?

2. Wro raxoe AmppaxmommAs pemerwa? [l wero MOROGHHE pOmETIH HCMOTH-
aymores?

3. Uro mpescraner coboit mpoapaan AmdpaKIONAR pemerra?

4. Tlowewy mpn acnemernim Gerui caeTow 5 neNTPATLROF SacTH MKPPAKIHONIOI
Kaprmmsr nosmmKacT Genan motoca?

1. Pacemorpenisie sniemus muTephepeHI U ANGPAKIIN CBETA ~ TpAMOC
AOKAIATETLCTRO ero BOAHOROH MPUPOXL. OAHAKO CYIECTRYET CIe OO ARACHHE,
“HASLIBAGMOE MOARPUIAYUIL CAEMA, KOTOPOE TAKAKE OGBACHICTCS Ge BOTHOROH TeopHedi.

Tloanpusanueii cBeTa HAIWEAEMES. PUIUNCCKAR TAPAKMEPUCTIUKA USTYUENUS,
onucwaaiouan nonepeunyio anusomponuto caemoasix aonn. Takas xapaxmepucmura
03HaUaEM HEIKGUEGACHMHOCTIb PAIAUNHBLY HANPAGACHUIL KOACOAN I CAOMOGHLY G0AH.
& naockoemu, nepnenduryaspuoit caemosoxy ayuy (ex. puc. 3.1.1).

PaceMOTpIISH TOAPOGHO HPOCTOI 1t HpHOKTIHALIL ONBM ¢ KPUCMANAANI MYpPRATUNG,
P HATAAANO YCTARABNBACTCS KK NONCPCUHOCID, TAK H 0CC6AS ACLIHEMPUNHOCTID

KpucTans TypManua HPHEALIGAHT K GHCIY TAK HAGHBACMBIX OFHOOCHHX
spicranon. BoasMem NPAMOYOTBRYIO MIACTURY TYPMATHHA, BMPEIAHAYIO TAKIM
0Gpason, uToG Onma 13 ee rpaieii GIA NAPATLIEALIA OCH KPHCTALIA.
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ECA HAPABHTS HOPMATLIO HA TAKYIO IIACTHHY IySOK CBETA OT 9eKTPHIeCK Ol TaMITH
1L COTA, TO BPAIIENIE ITACTIILL BOKPYT MY4Ica MIKAKOTO MIMEHEHI MITCICHBHOCTIE
cBera, npomesuero wepes ee, ne susoner (puc. 4.3.1). Moxwo noayMats, 4T crer

‘.\

Puc. 4.3.1. Tipoxowenme
cnora wepes naacruny Typ-

Pue. 4.3.2. Tipoxowenne
cnera vepes aBe muaCTIIL
ypuumna: a) chor mpoxomHT
epea awoituyio maacTinny;
) cuer caabo npoxozut,

KOrAa BTOpYI0 mARCTIHY M-

‘BopatHBaIOT; B) cuer BoOGe

e npoxoaut

‘TorbO HACTIRIIO HOTTOTIACS B TYpMATHI 1 IPHOGET
senenosaryio oxpacky. Bonsume mrero, Kaneres, i ne
npousomao. Oguaxo 70 me Tar. Cpetoas somua
nposmaser cuow mobwe cpoficTna.

Dt HOBHE CBOMCTA ABHO MPOTBITOTCR, €CTH HYTOK.
chera sacrasuTs npoiih wepes BTOpoii 10RO TaKol e
xpucrans Typwanuma (puc. 4.3.2, a), napatnenbbit
nepouy. Tpu oammaxoso mampasaemmux ocax
KPHCTATIOD OTATY, WSRO MHTEPECHOTO HE HPOHCXOAHT:
npocto caerosoii myuok eme Gonee ocnabaseTes s ceT
noromema 50 wropox xpucrante. Ho ecui ropoit
KPHCTAT? BPAINATE, OCTARTLA NepRLi NCNOADMAREIN
(puc. 4.3.2.6), 70 obnapysirTes yumiTe b0 sBACHIE ~
ramenne coera. Tlo nepe ysemmienns yria MewAY
ocsum mirencupmocTs cvera yenpmacres. 11 xorga
i NEPE Y IAPILL APYT APYEY, CBOT HE HPOXORUT
concex (puc. 4.3.2. o). On memmrow morzomucTCs
BropuN KpuCTATION.

2. Ionnoe o6 wacnenue peaybmamos onucaniozo
onuma moseno noaywums, cderas dea npednono-
scenus. Tlepsoe npeRmoOeHIe OTHOCHTCS & CanoMy
coery. Caem - nonepewnas coana. B magawmen
or obuumoro ucToumma myuxe coeTopMX BOAN
HPONCXOAAT KOTEGANI BECROIMOKIEIX HANPABICHILE,
B —
somu (puc. 4.3.).

Coraacuo yrosey npeanonoxemio coeronas pomma
ofaaet oceno ciemeTpuci, aBLACH B TO AKE PN
nomepesroit. Boasi, HATpINC, 1A HOBCPXHOCTI BOAM
axoit cineTpHeil e 06TazaIOT, Tax KK KoACGANS
HACTHI BORM IPOCXOAT TOTLKO B BEpTHKATLHOR

Creronoii norox, » KoTopo KozeBams HPOHCKOATT
o BeeM HANDABTCHNSM, MOPHOHANIYIAPEHN
nanpapzemmo pacnpocTpanenns noxw, nasmBacTes

Br0 massamme onpaiano, Tax Kax B OGHTNX
YCMOBHSX HETOWHIICH CBOTA HATYHAIOT TaKoft MOTOK.
Jlatsoe TpeAmOTOKeiite OGLACHACT Pe3yALTAT HEPROT
onuura. Bpamenne xpuctania ypuamIa e Menser
sTenCHBHOCTS NPOmEAIEro cbeTa, nOToNMY ¥TO Naza-
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1omas Boxxa o0nazaET ocesoit cinMeTpHeil (HECMOTPS Ha TO, 4TO O HOTEpeNHAR).

Bmopoe npednoosenue omnocumes  kpucmaiy. Kpucraax Typyatuua o6aagaet
CHOCOBHOCTRID TPOMYCKATS CROTORME BOANS ¢ KOTEAHMSMH, NPOUCXOATININIL
8 ouoii onpeaeeioit miockocTy (wockoets P a puc. 4.3.4). Taxofi crer HasusacTes
MOAAPIA0GANNELM WIH, TOICC, NAOCKOROARPILI0GANNBLM B OTIINIILC O CCTECTREHNOO

Puc. 4.3.3. Pacupocrpanene Puc. 434, Typuanun nabuparenio
cerectaemtoro caera ponyeiaer caer

970 MpeATOOEIIE HOMHOCTEIO OGLACHSCT PeayILTATS FTOPOT0 oniTa. Ia meproro
KPHCTAIIA BIXOANT IIOCKONOTAPHIOBAIAS B7Ha. TIH CIPEIIERHAX KPHCTALIAX
(yron mencay mx ocsyu 90°) oma He HPOXOAUT CKBOSL BTOPOil KpucTant. Ecau ocn
KPHCTAILIOB COCTABASIOT MeKAY OG0t HewkoTOpHk yroa, ormrustii or 90°, 0 HpouCXo-
ST KO7EGAIS, AMILTHTY A KOTOPLIX PABHA HPOCKILIH AMILIITY b BOTHS, HpOIIeReii
“lepea nepRLLt KPHCTATLY, HA HAUPARIGIHINE OCH BTOPOFO KPHCTAILTA.

Mrax, xpicrans Typuazuua npeodpasyer ecrectaenmiii CBeT B LAOCKOMOARPH-

He ToI8Ko KPHCTAXTM TYPMATHHA CHOCOBHE Noispusosarh cmer. Taxi
ixe cmofiTao, Hanpmyep, 0bIafaior TAK HAIMBaCMME noiapouds. Iloxspoma
npecraniser cofoil TOMKYIO WIEHKY KPHCTAIION FEPANATHTA, HAHECCHHYIO HA
nexnyoMx wau creximMuy0 niacTimKY. C HOTAPONAOM MOMNO HPOBECTH Te e
omuTh, uT0 U ¢ KpucTamios Typyammia. LIDENMYIIECTRO NOTAPOUACE B TOM, HTO
MO’HO HOIYHATS IIEHICH ¢ GOALIIMMI IOBEPXHOCTMH, NOMSPUSYIOUHE CBET.

@_

Kakast XapakTepCTIIA WOIYIONIS HaIMBACTER NOTAPHIANeH coera? Bososkua
0 HOARPHIAE A1t HPOAOTLILX Boxw? Toeny?

2. Ha 0CHOBE KAKOTO OITA NOO OGHAPYIKIITE TIOTIEPEIYIO AHISOTPOHOCTS CBeTO-
bix moxH? Kak MOMHO OLICHITE PE3YILTAT AAHHOFO OLITA?

3. Yo unsumacten ecvectnenuuny caevou? Mo OTAMMATCA ecTeCTBONRMLIL cBOT 0T
‘noaspuaosauoro?

4. Yo npepcrannser coboli nonspouA?
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JaGopatopnan padora Ne 3.

HaGmozese moxspusaus coera

enn patiomu: naysums cnoficrsa mospuaosantoro cnea.
0O6opydosanue: 1) gve munas (+50, +100 wn); 2) ava monsponaa; 3) xpyraas
Anadparsa b xeparene; 4) ranorenmas nawma; 5) axpan; 6) mratus; 7) Heroum
mrans 12 B; B) CORIMINTEbRbE NPOSOAA.
Topsiaox padorsr:
1. HeoSxomuno codpaTs yCTamomKy » CreAyomes mOpAAKe: famma - mmmaa
(+50 ) ~ noxsponz (nonspsaTop) ~ Mumaa (+100 8e) - MoApOIA (amamHIATOP)
oxpan (puc. 4.3.5).

Puc. 4.3.5. Veranonia 41 uAGI0INNA TOAAPHIRIIM caeT

2. TIponeaure uabaiogese, ¥ro pH BPAIGHHI HOAAPONAA (HOASPHIATOPE) BOKPYT
JIyHa HITEHCHBHOCTS CHETA He MeHSeTCS.

3. Mlponabaonaiite HaMEHEHIe UNTCHCHBNOCTH NPONICAMIETo Wepea NOAZPOMX
(aHATH3ATOP) CBETA B JABNCHMOCTIE OT ETO HOBOPOTA OTHOCHTENBHO AYHA.

4. Pacnonaras oo MOTAPONAOR MEPHERAUKYAAPHO APYF APYFY, mpoHabioRaiite

5. Tpoanananpyiie HABAIOAACMOR i CAEAAITE UepTEIK-BLEBOA.

6. L5 ocMbcACHAS NPOBEACHHOM PAGOTH 0GCYAUTE B IPYMIAX BOUPOCH.

Kourpoasiste nompocs: & naGopatopuoit paSote N: 3
1. Korga npossasercs apiemue noxspusanus csera?
2. Kak MO0 00%ACHNTS NPHENIN PAOTE NOTAPOUAOR?
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na narpyaxy enofizers Memsmce nanpsenue U,, nockoasky Ha conpormanenin R,
6yayr mmers wecto motepn manpmicenin AU H3-0a MOTeph OHEDIUN N AKOYIRO
renso. Moorouy na narpyske R, nanpsuenie U, Gyaer ensie nanpsaxenis U, 1a
ey oTix noteps AU:

= U, - AU. o

Torepio nanpsenis AU ua conpofunaein F, Haflzes, BOcHoTs308a81IHC daKo-
now Owa s yacTxa mems conporunremsen R,, 1o KoTopowy Tewer 1ok I, (saerms,
wro Taxofi e 7oK Tever 1 & marpyaxe R,):

AU
I, ="~ omkysa AU = LR,. 2)
7, oA . @

Toacranus (2) 5 (1), nonysaen U, = U, - I,R,, rae U, % noorouy

v.-

u
2

Conporunaenue narpysicit R, oIpeAeN, TAK:Ke BOCTOTLI0RABLINCE 3aKoHOM Oa,

U,

U

1o yiie npiMenmTenLHo K Harpyaie I, + omyna R,
i > * R A

KIIZ - ot0 otHomenne moeanoit paSors: A, ko Beei aatpatexiofi 4. B name
eayune nozeanofi pabotoii Gyer paBoTa ToKa B HAFpY3Ke, a 3aTpAUCHHAR - paboTa

Toxa B mepemHOf 06MOT

A,
n = 100%. @
PaGoty Toka A, 1a GaxIIMAX BTOPIHTHO O6MOTKI OEACTIIN o HIBECTHOF dOP-
syte pabors roxa:

A=ULL @)
Padora Toxa n nepaioit obyorke: A, = U,J,t. Tax xax -
5 2
2 Toran
L
A =U2t 5)
=03 0]

Tpomssenen surmenems:

10000
= 100¢

ST
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120

o8 12-6)
1,2 (Om);
610 .
=5 100% = 50%.
Omaem: N, = 1000; U, = 6 (B);

R, = 1,2 (0w); n - 50°

@) samasi s cawoctosTEnsHoro pewEi |

Ypoaens A

. CKOMbKO BHTKOB OTHA HMETS IEPBIINHAN KATYIIKA TPANCHOPMATOPa, WTOGH
nosicurs, nanpsenie o 10 z0 50 B, ecau 2o BTopiiof ofyoTice 80 BuTKOR?
(Omsem: 16 sutsos.)

. Tepsiunas ofvorKa nossmasomero Tpancopuaropa corepcnr 100 surxon,
a propuamas — 1000. Hanpsusenie » nepswoii nemu pasuo 120 B. Kaxoso
HanpsKenie bo BTOpMIOI e, ecau HoTeps Ineprai wer? (Omeem: 1200 B.)
Ypoaens B

. Tpascgopaatop, cofepaamuit & nepirofi obvorie 300 BRTKOR, BKTOTH
5 cers nanpskensen: 220 B. Bo BTOPINYIO Hems TPAHC(OPMATOPa, HMEIOMYIO
165 surxos, sxmosen pesictop conporusrenen 50 Ou. Haiigute ciwry Toxa
RO BTOpHUNOf HenH, OTH NajeHNe NATPAKeNNS HA Heil pasio 50 B. (Omaem.:
1,42 A)

. Tommxaiomyii Tpancopmarop saer Tox 20 A nps nanpsien, pasiox 120 B.
Iepemunoe nanpsuienne passo 22 000 B. Hewy panusi 7oKk B Nepautiofi 06-
MOTKe, A TaKKe BXOINAR I BHXOHAN MOINHOCTI TPAHCHOPMATOPA, eI ero
KIIT pasen 0% ? (Omeem: 0,12 A; 2670 Br; 2400 Br.)

%.

2.

aGoparopuan padora Ne 1.
Onpeseneune uneaa puTKOR B OGMOTHAX TPANCHOPMATOPA

Llens paGomui: onpeRENITE WCTO BUTKOR B OBMOTKAX TPANCHOPNATOP.

O6opydosanue: TpasichopmaTop TaBopaTopisLi PagBOpHLI; HCTOUMII: HEPEMERIOTD

wanpastemnun 12 B; anowerp ABO.63: nponos naonposammai.

Kpamxas meopus. TLas ompescews wmcra swrwon b oOoTKS TpaHCHOPHATOP
Pl e Snalanii ey e inn o Hoospiin S
amopa, 0 7 pemii® x0n00TOR0 xoAS Graomemte manpsennl wa nepREOR U,
2 mropanoh U, ero. oOuorkax pamto sraomemme ancan sumkon N, 5 nepanumol
Gmorke x sy surkon N, 5o Bropicnolt dbuore:
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Hanoras na cepaewins: TpancOpMATOpa BTOPHUHYI0 OBMOTICY ¢ HIBECTILIN THCION
sution N, naMepun manpsuienie U, Ha NepRIHOf OGMOTKE, MOKHO OUPCACTHTE
e purkos N, B nepsuumoii oonoTIe:

N,=

Topso padorsr:

1. Cumwure ogmy ms xarymes rpancopmaropa. Hamoraiite uemocpercrseno
Ha cepaeunik ucCreAyeNOTo TpachopMaTopa 20-40 BHTKOB ¢ BHBeRCHIINI
KOHINAMI HIOTHPOBANKOTO NPOBOZA, KOTOPHE CIYIKAT Kaik BTOPHUHAS O6MOTKA.

2. TIoAKTIOMNTE BLROAL NEPRITHO 06MOTKII TPARCHOPNATOPA K HCTOUHHLY Hepe-
ennoro manpsuxeris U, = 12 B, usMepbTe HAnpSIKeRie 1a BTOPUSHOT 00MOTKe.

3. TIo uIMEpENILIN SHAEHISM HANPAKCINS 1t HSBECTHOMY WIHCTY BHTKOB 5O BTO-
PiROfi O6MOTIE OUPEACITE WHCAO BUTKOR B TPRIINON 0BMOTKe.

4. Pesyararss uswepertii i puucIenii samumuTe B TAGIHLY.

v, v, W, W,

3

5. OnpezemiTe aScoTOTHYIO  OTHOCHTEABEYIO MOTpemHOCTH uaMepenis. Jina
ompexesemIun aGeoMOTHOI MOTPENIHOCTH BOCHOTLIYEMCS NONATHEN ABCOTOT-
HOM mOTpemOCTH AT, X,,~ ¥,, FAC X~ CPASA DEINNA, PABHAS CPOACMY
apupMeTHeCKOMY SHAUENHIO BeEX HOTYNEHHNMX SHANEHIE T, X, T, .. ¥,.

A% 100%. Cpeanee amasemme abcomormoi

 oTHOCHTELIOI MOTpemINOCTEli OMPEAETAOT KaK Cpemnee apuMeTICCKOE

Ormocurensnan norpemmocts ¢ =

6. BanmuImTe BLBOX: HTO B HMEPSI, KAKOH HOTYNER PesyALTAT.
Jlus ocusicaenis npwimina paGoTs TpanChOPMATOPA I ero pomi ofeyguTe
B rpyNNAX TPHBEXGHILIE HIEE BONPOCKL.

7. Jlas ocusenemns npojexanisii paGOTH OTSETLTE 1A CIEAVIONIIE BOTPOCH.

1

Konrpomssie nompocst x raGopatopioii pacote
Hro nasusaior TpaicgopuaTopon?

Ha Karos sprewmu ocosan npumn Aefcrans Tpanciopuatopa?

Uro nassaor Kodpdpumsenzon TpachopuamI?

Hro nasusacres KIIIL pascdopyaropa?

Uro Gyaer ¢ TPanCGOPMATOpON, cCA ETO PAONHTS B HEmS HOCTORIHHOTO

6. Tosey npu pasomssiyToii sTOpIROf Hemn (x010CTOf X07) TPAMChOPNATOD
nowmn me moTpedaser omeprin?
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7. JLas 4Er0 0K00 HACKTPOCTANIL YOTAHABTHBAIOT TOBMIIAONAI TPARCHOP-
arop?

8. Kaxoii TpancopMATOp YCTAHABIHBAIOT OKOTO HOTpEGHTEAE HEKTPIECKOI
oneprun?

1. Jnexmposnepzemura - Gasovas mudpACTPYKTYpHAS OTPACTS, CHAOHAIOMAT
97K TPHUECTRON 1 TEMTOM BCe OCTATBIE COKTOPH HAPOANOTO X03AFCTR CTPARLL.

C omepromoTpeSemMeN IPAMO CRAIMMNSL 1 YPOBETH CONEATEHO-DKONOMITIECKOTO
pagmmTHs, m I KaRAOTO ETOBeKa.

Daexmposnepeemura cansana co eenu cexmopaNU KOHONURL, CHAGKAS X TPO-
HOBEACMINT OTEKTPICCTEON 1 TEMION, TOTYIACT OT HEKOTOPLIX H3 MIX PeCYPCH
Ans cnoero pymmmonNpoBaMIS.

OcoBeRHOCTI PASBATISE SHEPrETHKI 1A COBPEMENNON YPOBHE SBATIOTCS PEKoe
ymecTouenme axonormecKx TpeSonammii (n wacTmocTs, Kiotexmii mpoTorkon mo mui-
Gpoca napmmKopbx rasos), mepexoA ma BcoRodbeKTIBNLE 1 pecypeocheperaiome
HepTeTIICCIHe TEXHOTOTIH It TONBITICH MORCKA ANLTEPRATHBHX (663 HeTOTbIoBAMIS
TpammmomROTo Opramrccoro TonTa) nCTORMMKOB dnepr. Tex ne Mence crom
raBEu PIAX B MHPOBOC NPORIBOACTRO DMCKTPOIEPTIN AaeT yzonb (40%), sameTHO
membme - zaa (19% ) n aaxee no 16% amomnas u zudposnepzemura.

Kagaxerar 061aAacT KpyHLMK SamACaNT IEpTETHIECK X Pecypeon (nedrs, rag,
yroas, ypam) n spaseres ameprerwceroii Aepanoit. Tlo mroran 2019 roxa oome
npomssoncTna axexrposmeprin » Kasaxcrane coctanma 106 sapx xBr - u. Hama
pecnyGnmsa smasercs oxenoprepon snexTpoameprui. Oxoxo 70% omexTpodmeprin
5 Kasaxcrane pupadarmactes na yras, 14,6% - ma ruapopecypeon, 10,6% - ma
rasa u 4,9% - w3 e

2. TIpomanoAuTes H7EKTPOIHEPTIS 1A GOTBIINY I MATHLS DTEKTPHIECKNX CTANIAX
B OCHOBION ¢ TOMOIBIO OMCKTPOMCXAMITIECKI HHAYKIONMLX TeHEPATOPOD.

OcrobmbM npomaBOANTERTIMI DTEKTPOIEPrI ABATIOTES

« mennoswe snexmpocmanyuu (T3C), rxe Temnonas oneprus, obpasyiomancs
npm CxmTamma oprammueckoro Tommmsa (YTOTb, Tas, MASyT, Topd, cramms
HT.A.), HCHOTLOYETCH JTA BPAIIEHIE TYPOII, MPHOAIIIX B ABHIKEIHE DTEKTPO-
rereparop;

« zudposnexmpocmanyuu (TC), Tae B H7EKTPOIMEPTIIO MPEOSPAIYETEs MEXAMIIC-
KA YHEPIIIA NOTOKA BOXH € MOMOIBIO THAPABAIIECKI TYPOMI, BPATAIOMITX
onexporemepatops;

« amoxuwe anexmpocmanyuu (ADC), Tie B IrEKTPOIMEpTMIO HpeobpaTyETCS
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TeILIORAN SHEPFILS, NOMYHENHAR NPH HOMHOH AEPHOH POAKIIH PAAHOAKTHENLIX
oementon B peaxrope.

i OCHOBHAIX THIIA DIEKTPOCTARINLIE OTIPEACAIOT BIA HCTIOTLIYENLIX SHEPrOpe-
eypeon. Mx NPHEATO MOXPAIACIATE HA NEPULNDLE H GMOPUUNLLE, G0306KOGIREMbE
1 neaoaobnoannensie.

Mepaunsie anepzonocument ~ 5T CHPLERME MATCPHATM B UX eCTCTRHHOR
opste 70 MpoBEACHI KAKOf-THB0 TeXHONOTIECK ol O6PAGOTL, HATPIHMED: KaMeHHELT
yroas, neqrs, npupoxiii raa i ypanosas pyxa. K min rake oTHocaTes comnetioe
Hanyuenite, Retep, BoRuALe pecypeit. BmOpUNNbE INEPIONOCUMENY ~ ITO TPOAYKTS
nepepaBorici, HANpHAMeD: GeHAIH, MAGYT, AXEPHOS TONIIED.

Hekoropsie BUAM PECYPCOR MOTYT OTHOCHTEIHO BHICTPO BOCCTAHARIHBATECS
B TIPHPOte, OHi HASMBAIOTCH G0I0GIO6ARENHLMU: APOBA, KAMMIL, TOP I TPOTIE BHAL
Guotomnsa, ruAponOTenIan pek. Pecypes, He 06IAAA0NIIE TAKKN KAECTHOM, Ha-
SHIBAIOTCS NEGOSOGHOBNRE MBI YEOTE, CHIPAs HedT, IPHPOAHBLiE ras, Hedrenoeuit
cnanen, ypanosas pyaa. Tlo Gombiieii 4aCTI Ot ABITOTCS NOTESHEMI HCKOTAEMEIMIL.
Dnepaus connya, aempa, MOPCKUX NPILIIUGOS OMNOCUMCR ¥ HEUCUEPNaeNbLN 60300H0a-
AReMuM IMepzemureckum pecypear.

3. PaccuoTpiy mpoiece nponaRoAcTaA deKTpoaeprint Ha TAC (puc. 2.5.1).

é

rencpatop

naporypouna

Puc. 2.5.1. Cxesea remiooli oexcrpiecicoll crann

POTOpH HIEKTPINECKIIX FEHEPATOPOB Ha TEILIOBIX SICKTPOCTANINAX HPHEOMT-
€5 BO BPALEHIE NAPOBLIMI N TAIORKINI TYPOUNAMI ILTH ABHFATEAAMI BYTPEHNCrO
eropannst. Komewito, naubosiee 9KOHOMIHAIMA ARAMIOTC KPYIHLE TEILIOBME NAPO-
Typusisie aaexTpoctannu, B naponos kot caviue 90% enideasesoi monauaos
SHepeuu nepedaemes napy. B Typine KiueTIeCKAR SHEPIUA CTPYH HapA HepeARETCR
POTOPY, WHCI0 06OPOTOR KOTOPOTO ACCTITACT HECKOTKIIX THCAY B MuHYTY. OXHAKO
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KPATKHE BBIBOJIBI TTABBI 4

Humeppepenyueii aoan uasmaior cromemue B HpOCTPARCTRS ABYX (It

HECKOTLKIX) BOTH, TPH KOTOPOM B PASHALX GrO TOKAX NOTYIAETCA YOUTORHE

LTI OCTAGICHIC AMITHTYAN PesyALTUPYIOIeH BOTNAL NpH MHTEDHEPEHIILIE

Venoaue marcunynoa peayrLTHpYIOIe BORNA TP MuTEpdEDEHII BOAH:
Ad ==k

Veaosue mununymos pesyrvTHpyiomeit 5onum i wTephepent BT

2
Ad = (2k+1) 2,
« s

Humepepenyueii caema na3snaeTes TPOCTPAHCTECHKOE HEPEPACTPEACTEHIIE
CRETOROrO MOTOKA NP HATOAEHINH ARYX T 60CC KOFEPEHTHAIX CHETORMIX
HOIN, B PESYALTATE KOTODOTO B OFHAX MECTAX OIMHKAIOT MAKCHMYME
HTCHCHBHOCTH PEGYITLTHPYIOINeH BOTHEL, & B APYTUX ~ MENHMYMAL.
Augparyun caema ~ orubaiie CRETORMINE BOMHAMH TPENATCTRMLH 1 3AX0%K-
enue » obnacTs reoMeTpieckofi Temt.
Yenoaue nabaodenun dugparyuu caema: d < i.
Au@paxyuounas pewemxa - COBOKYHOCTS GOIBHIONO WHCIA OUEHE
VOKMX meneli, PAVIETEHHLX HEMpPOIPAUNBINII NPONEKYTIANH. C HONOMILIO
AUPPAKIMOKHOM DEIICTHI, TOWNO HIMEPHE YTOX (, HOA KOTOPAM BHACH
MAICHMYM TOFO ILTH IHOFO MAKCHMYNA MOOXDOMATIIECKOTO COCTARAAIONIETO
CRETA, MOHO ONDEAETHTS €XO ATHHY BOTH 10 GOPMYIe:

d sin ¢ = Kk,
rae d - nocrosumas pemerxu: d = a + b; a ~ mupuuA menu; b ~ mupmuA
Hempoapatoro TpoMeyTIa.

IHonnpuaayun caema ~ diairieckas XapaKTOPHCTHICA HITY RIS, OMHCHBAIONAN
Homepewiyio anAIOTPOMIIO cBeToRsX RO, TAKAR XAPAKTEPHCTHKA 0IANALT
‘HEOKRIUBATEHTHOCTS PASMIHALX HANPARIENI KOACGAMIIL CRETORIX BOAN
B ILI0CKOCTH, TEPNEHAMKYIAPHO CHETOROMY AYIY.
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Maga 5

I'EOMETPVILIECKAFI S

ONTUKA
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/IABA 5. TEOMETPUUECKAR ONTHKA

LLENN NPOTPAMMBbI B T/IABE:

3KCnEpUMEHMansHO Onpedensme noKa3ament NPENOMAEHUS CmeKAa;

oBbACHAMS Npeunyu{ecmea onMosonIoKoHHoll mexHon02uU Npu nepedave caemo-
bix cuzanos;

cmpoume u o6bAcHAme x0d nyweil & nyne, meeckone, muxpockone.

MUHUMYM dUaHUSCKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kasaxckmii pycckuit anrnuickuit

XapBIKTHIH TY3yChI3bIKTb | 3aKoH npamMOAMHedioro | law of direct light propaga-

Tapany 3aHel pacnpocTparenns caeta tion
XapHIKTbIH Warkiny 3aHb | 33KOH OTPaXEHWA caeTa law of reflection
KaPHIKTHIN ChiHy 3aHLl | 33KOH Npenow/ienys caera law of refraction

nonHoe aHyTpeHHee

TonbiK iuki warsiny total internal reflection

otpaxenme
onTuKanLIK TanuwLiK onuueckoe BonoKHO optical fiber
ontukansiK acnan ontuueckmii npuop optical instrument
6ypuiuTLik yKediTy yrnosoe yeenuuenue angular magnification
nyna nyna magnifying glass
reneckon Teneckon telescope
Mukpockon Mukpockon microscope

B smoll 2nase paccmampusasomes credyroujue Gususeckue mepmune, 06asamens-
Hble Q7 yC80eHUR CO2NACHO YueGHLIM UETAM: «3GKOH NPAMOAUHElIHO20 pacnpocmpa-
HeHUs Cema», «3GKOH OMPAXEHUA CGema, «3QKOH NPENOMIEHUS C6ema, «NoTHOE

‘GHyMpeHHee OMpaXeHue», «ONMUYECKO? BONOKHO, «onmuyeckui npuBop», «yenoeoe
YBeNUUHUE, «AYNa», «MERECKON», MUKDOCKONS.
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1. OcHoBHHC 3aKONI FeOMETPINCCKOH ONTHKIH GHIN MIBCCTHE 2ZOTTO KO
yeTaonACHNS BiaICCKoi MPUPOT: ceTa. PACCHOTPIN OTH AKOMEL

‘Baron NPAMOANEIIOr0 PACTPOCTPANCHIS cReTa: @ ONMuNecKu 09NOPOANOIL cpede
caem pacnpocmpansemes npamonuneino.

OmMTHMM AOKAIATETLCTROM OTOTO JAKOMA MOTYT CTVARHTH peakme Temm,
OTGpACLBACMHIC HEMPOGPAITLINI TENANI IPH OCBMHI CHCTOM HCTOWHIIKA AOCTATONHO
MATLX Pasiepon. CIEAYET OTMETHTS, T JAKOH NPAMOTMACHNOTO PACTPOCTPANCHHS
CheTa ApYIACTCS M HOMATIC «caemOGOi: TY> YTPATIBACT CBICA, KOTZA CRET HPOXOAMT
epea MATC OTREPCTILS Ml OFXORNT HPOPATS, PAINCPH KOTOPHIX CPABHIMEL ¢ AL~
ROt BOAHLE, 0 YeN GBLIO CXAIANO B NPEAMAYICIL T1ARG.

Ha rpammme pasqern xyx MPOIPATHLX CPEA ¢ pad-
Hoii ommuieckofi mroTHoCTLIO (puc. 5.1.1) crer Momer
WACTINMINO OMPAsUMLCA TAK, WTO WaCT CBOTOROF DUEprHI
6yAer pacmpocTpanaThC B mepRoil cpeAe Mo HoBOMY
: ~HNPARTCHIO HOR YIION ; & HACTS, TPOFYAS eped TpANILY,
npesomasemes mox yraom k. mopmamn ma rpammme,
 MPOAONIKACT PACHPOCTPANATLCS B0 BTOPOI CPeRe.

Baxon ompasenun coema: mazamonLit 1 OTpACHILT
Ay, 8 TalCKe NCPCHMIYIAD K TPANNKE PAIKERR ABYX CPO,
BoCCTaHOBICHIEL B TOSKE TAZCWIE AV9a, TEKAT B OAHOH
naocKocTn (nockocTs mazems). Vzon ompasenus y paser
yeny nadenun a.

Fxxom npezousaas casze: 6) sadoel  npe:

Puc. 5,11 OWSKENC 4 nennwis 2y, @ maxwe nepnenduxyasp x zpanuie
B peouee T days cped, aocemanoanenua o movke nadowin
s Hpospatiiis cpx  AYa, AE3am 6 00HOIL nROCKoCMIL; 6) OMNOWeNLE CUNYCA
< paanitinolt onTweckofi YR NAJENUR o k& cunyey yena npeoxaenus b ecms
‘naommocTsio senuuuna nocmosnnas das deyx danmwx cped:
sino
=
IR o~ yron mazemms mysKa cneTa; [} - YTON NPETOMICHI CBETOROTO MySKa.

TlocTostiyIo SemMNIHITY 7, HASHBAIOT OMKOCUMEAbNM A NOKAIAMEREN NPERON-
Renun dayx cped. Eexi nepaoi cpesoit CYIIT BAKYY, T0 HOKAIATE: TPEIOMICHIS
CPEAN OTHOCHTENLHO HETO HAIMBAIOT GGCONOMABLA MOKAIAMENEN TPENONICHIS
CPeAL, KOTOpLi OMPEACTACTCR OTHOMRUANI CKOPOCTEli CRETA B BAKYYME L B Toit

Puc. 5.1.1. Orpascone

5.1)

n unof cpese, manpmNep: 7, =
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OrHOCHTE LML HOKAIATE TS NPEAOMICHIS ABYX CPEA PABCH OTHOMIENHO X abCo-

TOTHAX mOKa3ATeACH TPEAONICHIS: N, (5.2)

Duamecxiuit CMMCT OTHOCHTEALNOO OKAIATES TPEIOMIACHUS OTpeACISCTES
OTHOMGHNEM CKOPOCTH PACTPOCTPAHEHIS RO B NEPROH CPEAE U, It CKOPOCTIE X Pac-
‘npocTpaneni B0 BTOpOIE cpeRe v,

(5.3)

2. Tloxasken, KaK HIMEPSETCS NOKAIAMENs NPEAONEHUR CMEKARNNOI NAACTUND,
nteromeit popiey Tpanerums. Ha Oy 5 NAPALIETBHLIX rPaNeil MIACTHE HAKIONHO
5 Heli HATpARTAOT YaKHi cReTORO Yol (puc. 5.1.2). TIOXOAS Hepes ILIACTILIY, STOT IYHOK.
cpera ucmuTLIBAET AByKpaTIOE NpetoMtenie. HICTONHMKONM CBETA CYHHT SEKTPHNCCKAR
AMIIONIGA, HORKTIONEHIAS Sepes KON K KAKOMY-11G0 HeTOuRIY ToKa. CHeTORoi HyHoK.
COSAAETS © TOMOIEIO MeTaIECKorO Kpaa ¢ 1ebio. TTPi ITON WHpHHA Iy KA MOHeT
MEHATECS 38 CHeT UINCHCHHS PACCTORIIIS MEHAY OKPANOM 1t JANIOTKOT.

TloKasaTe:Ts NPe;IOMICHNS CTEINE OTHOCHTELHO BOJAYXA ONPEACIALTCS 10 OPAY-
e (5.1). [l Onpee eIt OTHOMIeHIL, CTORIEr B NPABOfi wACTI (YOPMY-IBI, HOCTYTAIOT
ceayiomtms obpasos. [Iepes Tex Kax NATDARNTS HA MAACTHRY CRETOROF TYWOK, co
pacHORaTAIOT HA cTOTe Ha MHCTe MLTEMeTpORofi Gysarm (WLIN HA mcTe GyMar:
B 1eTKY) TaK, UTOBH OANA MO @ NAPANICILNLX IPANCH CORNATA ¢ NPEABAPHTETLHO
oTMenennoil el 1A Gymare. DTa TR VKANET TPANKILY PASAETA CPE BOIAVX
ereict0. ToRKO GATOMCRHEIN KAPANAAIIONM NPOROAST AHHIIO H10T: BTOO NAPATLIEILHO
‘rpam. Dra emns HIOGPAACT IPANIILY PAIETa CPeA CTEKI0 ~ Bosayx. oce atoro,
He CAIas IIACTHIM, 1A e€ IEPBYIO HAPAIIEBIYIO Paith RANPABISIOT VIKii CBeToBoii
HYHOK O KAKHM-THGO YTA0M G K rpai. BOTh HAZAIOIIEro 1A [IACTHRY 1 BLIIEAIIEro
3 Hee CBETOBMX MYSKOB TOMKO SATOWEHHbIN KapanAanion cranat Towk 1, 2, 3 4.
Tlocae 9TOr0 TAMAOMKY BMKIIOMAIOT, IIACTHIY CHUMAIOT H ¢ NOMOULIO Mumeiiii
IONEPUNBAIOT BXOAMIIAT, BMXOATIHI I HpeTOM KL Ty M (puc. 5.1.2).

Puc. 5.1.2. Hanpasneiie najaioimero i npeioensoro ayieit






OEBPS/image/236.jpg
Koappuyuenm noesnoco deiiemeus THC ocractes nemsicormn ~ mopsa 40% . Bomb-
1A% wACTS IMEPTHN TePACTES BMECTE C© FOPSTIN OTPASOTANILIN MAPOM.

Tipouasozcrso anexpmecroii oneprmn » Kasaxcrane ocymecrmsior 138 amerc-
Tpruccrmx cramuuii, Obmas yeramosenmas MmomwocTs dmexTpocTammmii Kasax-
crama cocrasaer 21 673 MBr. 25 sexaGpa 2018 roza Gut sadmiciposan rogosofi
axcuyn marpyau o pecnyommxe (v 2018 r.), xoTopurit coctasma 14 823 MBr
npu pacnonaraewoii Mommocrn 18 895 MBr. Obmex mupaSoricn oaeKTposHEpIH 3a
2018 rox cocranux 106,8 wapx xBr - « (104,4% x 2017 r.). OGven norpeGremn
anexTpoomeprim B 2018 roay cocrani 108,2 waps xBr - u (105,4% x 2017 r.).

DmexTpmecK e CTANIII B HAMmCH CTPAE PAACTTOTES HA HACKTPOCTANIIN HA-
HHORATLHOTO, NPOMMILIENNOTO 1 PErHONATLROTO amaRemLiL,

K neKmpuSECKUN CMANYUAN HQYUOKATHIOZO INGNEHUR OTHOCSTCS KpYIHE
Temonmie 1 rMAPABMIECK e DMEKTPHCCKIE CTARIIN.

K 9MeKMpOCTaNYUN NPONBILIENHOZ0 INAKENUR OTHOCATES TEMAOBHE DTEK-
TpruCeRIe CTANIIN ¢ KOMGNNHPOBANILM NPONIBOZCTEOM DCKTPIIECKOf 1 Temto-
B0 SMEPTINI, CAVAAIIAE AT ANCKTPO- M TOILIOCHAGKEHTS KPYNILIX TPOM HILICHHBX
peANpRATIIi it GABTERAIIX RACCTEHNL TYHKTOD.

DneKmpocmanyuL PecuONaRBNOZ0 NAUENUS ~ DTO DIEKTPOCTAMIII, HHTERpH-
POBARMEIE ¢ TEPPHTOPHSME, KOTOPHE OCYECTBASIOT PEATHIANIIO DIEKTPHICCKOH
IHCPTIN HEpEs COTH PETHOMATLILX IICKTPOCETERLIX KON I JHEPTOTCPCATIOMI
oprammsami, a Taxe TEMIOCHAGAKEHIE GAMATEHKAILY FOPOAOE.

K xommy 2018 T01a PACIOAGTACHAT NOIHOCTD DTEKTPOCTANIIL YBeanTILTaCk Ha
2470 MBr, wns wa 15% ot ypowis 2013 roRa, B OCHOBHOM 30 CHeT YBeMIEHIS MO
HOCTH TEMTOBLIX CTAMII I BOI0GHOBATENDIX HCTOSHAIOB DHEPTHIL.

BOALINYIO SKOROMIHOCT N MPAKTHNECKOE JMANCMME MNIOT TCNIOBHIE dTCK-
TpocTanmun - Tax masmmacwse menrosexmpoyenmpanu (coxpamenno THLL),
KOTOPHE MOIMONTOT IMATHTENLUYIO TACTH IMCPTI OTPABOTANHOTO MAPA MCMOTH-
20DaTS HA MPOMMIILIENNLIX MPEAIPHSTHAX 1 ATA GMTODMX HYAA (RaUpHMED, AT
otonzemns  ropsuero mopocnabmenms). B peayastare sroro KIUL TAI[ poctu-
raer 60-70%. B macrommee spess TOIL aaior oxomo 40% nceit anexTpoHeprMI
u craGa0T Tenom 1 omEKTPOSHEpTIeCi FOPOAa.

4. Borsmoe smatemue B CTPYTYPE HCTONMHKOB D7ICKTPODHEPFN COXPARSIOT
2udpopecypen, Xt WX ROAT 38 MOCTCATHE ACCATHACTHS HECKOABIO COKPATHAACD.
Ipeunyuwecmea amoco ucmownura 6 ezo 60300HOBAZEROCTU U OMHOCUMEABHO
Geweausme.

Ho nosnenenme zudpocmanyuil oxaswaaem neoGpamumoe sosdeiicmoue na orxpy-
a0y cpedy, Tax Kax 0OHIINO TPEGYET JATONTCHIA IMATHTETLIDIX TePPHTOPHIE
npi cospanm ozoxpamm L. Kpose Toro, NEpABHOMEPHOCTS PACHpeACENHS: ORI
pecypeon na reppuTopun Pecnryd i Kasaxcran i apncsoCTs 0F KIMMATHNCCKHX
YenoBii OrpamIIBAIOT X TURpOdepreTNCCKuii NOTeMIAL.
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Ha rpO>IeKTPOCTANISX /1S BPAIIEHIS POTOPOD FEHEPATOPOB LCTOABIYEMER.
nomenyuansas anepzun 6odet. MOHOCTS TAKOH CTANIIMN JABMCHT OT COAABACNOI
IOTHHOI PASHOCTH YPOBHEl BOAL It OT MACCH BOM, NPOXOAMUeii wepes TypOuIY
KaAVIO CeRYHAY.

Jlusn sepaGoTici oeprint sce GOABIIEe PACTPOCTPANEIIE TOTYIAET HCTOMLIOBA.
Hue ypana. DTo TONIMEO O6IAAET KOTOCCATEROI HPHEKTHBHOCTEIO KO CPARHEHHID
© HpOIAI CIpLeBIME HCTOMIHKANS arepriH. ODHAKD NPUAENeNLLE PIIUOTKMUHILT
aeujecma conpaxeio ¢ pucKon MaCUMAGHO020 JaTPAINENUR OKPYNAIOUL cPed
& cayuae asapun. Kpoye roro, sossedenue AIC u ymunuaayus ompabomaniozo
monauea upesssnaiino xanumanoenxue. PAIBHTIE STOTO BIAA SHEPFETHI OGO
HEETCS I TeM, 4T TIOKA HEMHOFHE CTPANS! MOTYT ODCCICHITS HOAIOTOBIY HAYSHELX
H TEXHIMECKIX CHENHATHCTOR, CHOCOOHAX PA3paGOTATS TEXHOTOTHI M 00CCTICWITH
xBamnpuIEposaniyio dxcrryaTamo ABC.

B HOCIeIee BpeNs PACTET WHTEDEC K 60306HOGALEMbN HCTOUNIKAN DHEPTHI
(puc. 2.5.2). B uactocTs, aKTHBHO PaspAGATHBAIOTCS TEXHONOTHN HCHOTLIOBAMMS
9HeprIN cOTHIA W BeTPA, MOTEHINAT KOTOPEX orpomex. B 2018 roxy samymena
5 oxcnayarammo conmewnas srexrpocraumus «Bypuoes mommoctsio 100 MBr
B HamGuckoii obmacti. Dro xpymmeiimas cormesmas snexrpocramuus 5 CHT,
HOCTPOGHHA A OCHOBE CORMECTHOTO KA3AXCTANCKO-GPUTANCKOTO NPOSKTA.

B cpeuen 10 pecityBniie  GABHCHAOCTH OT BTPOROXO KIIMATA 6mPOGbe I1eK-
MpOCmaNYUL UENECO0GPAIHO YCTARABIIBATE B MECTAX, Tl CKOPOCTS BETPA IPEBLL

Coaneunnte Garapen (Anarunckas o6aacrs, r. Kanmaral)
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maer 5 a/c. Mencay est wa 80-90% TeppUTOPHI CTpAIS CKOPOCTS BOTP HpEDHIIACT

6 11/c. MIMeI0TCA PETMONL, € BETPLI YIOT KPYTIOTOAITNO 1 KPYTIOCYTOWI
aone - Anvaruncsas, Hanbuickas, IOmuo-Kasaxeranckan o61actn; B 3anauoi -
Gorarut serpasn ATapaycxas i ManTscrayeKas ofnactit; 5 cepepnoii ~ AxnoTmexan;
8 uenTpasHofi ~ Kaparauamickas 061acts. Ilo ONeHKAM JKCTIOPTOR, BOTPODREPreT-
“teciuii noTenuman crpans onenusaetcs 5 1820 11pa kBT 4 HIEKTPOIHEPTHI B TOL.

o Kacaercs sHEprInI BeTpA, To ce MPUMENENIE B dieKTPOdRepreTiie Kazaxctana
smauurenso ypemuiocs. Hanpisep, 5 fexadpe 2011 rona s HanGuuncxoii o6aacti
Guna sesena B oxcrnyaTammo nepsas 5 Kasaxcrame BeTposiexTpoCTARIS
Kopuaitcxas BOC (nepsas ouepeas) Mommocrsio 1500 xBr. B gexatpe 2014 roza
651 TOCTpOEH TepRME HTAN 13 9 BETPOTCHEPATOPOR, KOTOPALt YRETUNILT MOIIHOCTS
70 9 MBr.

5. Trabi HOTPEGHTEIEN DIEKTPOSHEPTHH ABIICTCH NPOMMULIEUNOCMS, 2
00 KOTOPOii mpiXOAUTES 01010 T0% nPoUIBOMNOf SaeiTpOdMEprHIL. TakKe KPYI-
HLIM NOTPEGHTEEM DICKTPOIHCPTI ABISCTCS mpancnopm. B HACTOSINER BpENS Bee
Gobiiee KOIMNECTEO AeAeIHOIOPONNNY AUNNIL TEPESONMTCS HA DIEKTPHICCKYIO
tsary. TIOwTH Bee €PEBIII 1 Cela MOAYHAIOT DIIEKTPOSHEPTILIO OF HIEKTPOCTANILIIL A5
HIPOMSBOACTBENHLLX 1 GHTOBLX HYA. DIEKTPOSHEPTILS IPHMCHSETCS VTS OCHeIeHH s
SKHAMIN 3 B BHITORBIX HTEKTPOTPHEOPAX.

BOLINAs HACTS HCTOLIYENOli SIeKTPOIHEPTINH Ceii'ac IPeBpAILAeTes B Mexamiie-
cxyio ameprino. TIOWTH Bce MEXANHIMEL B IPOMMILICHHOCTH HPHEOAATCH B ABKeHHE
SUCKTPHECKMMI ABHIATEANI, T.K. O VIOGHEL, KONIAKTHEL H AOHYCKAIOT BOIMOTK-
HocTs asToMaTHsaMH npOuECEa.

TLoMHMO 9TOFO, OKOJIO TPETH DTIEKTPOSHEPTIL, HOTPEGISENOI IPOMHIILIEHHOCTEIO,
HCHOILIYETCs AU TEXHOTOTHYECHIX eseil, TAKIX KaX HICKTPOCBAPI, SeKTpiseckiit
HATpes I IIABTeNIe METAIOB, DACKTPOIHS I T.1I.

Taxis 06PaIOM, Ml MOYKEM CAGTATE BEIBOZ O TOM, 4TO COGPEMENNAR YUGUAUIL-
Yus emwcruNG Ge3 WUPOKOZ0 LCMOABI0GANIUA IneKmpoIMEpul. A HapymIeHIe
CnaBikenus DAEKTPOIHEPTHei KPYIHOFO TOPOXA NPI ARAPI NAPATHAYET ET0 AHIME.

B macrosimee BpeMsH NOTPEGHOCTS B DNCKTPOINEPTHII NOCTONINO VBeTHIHBACTCS
KK B POMMILIEHOCTI, Ha TPANCHIOPTe, B HAYSHLX YPEACHMAX, TaK 1 B GHTY.

BosmonHOCTH 7151 Goitee HPKTIBHOTO HCTOLIOBANIS DICKTPOSHEPIIH HMEIOTCS,
H HeMaTbe, KOTOBIe «iYTs CBOMX GyAyIuX HCCTeiOBaTeeii.

®_

KAKODO HATEHH ¢103A «QTOKTPODHCPETIAS © CONMTLIO-DKOOMIECKOH 1 HAYHO-
rexuieckoll Totek apemia? Kakue TpeCOBANILA HAKIANMBAIOTES HA IPOHIBOACTO
conpexenolt axexTpiecioit ameprin?

2. Kakonss OCHOBIME HCTOWMMII IPOHIBORHMON D71EKTPOIHCPIII? e Ot OTIHMAIOT-
ea apyr ot apyra?
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3. Kax ocymecrnanerca npotece HpoHeRozcTsa oiexrpooeprun na TAC? Kaxue
Meput npumaiores A1 novsmers KT TOC?

4. Kakas paGora npoogures b Kagaxeraiie f1s POKIBOLCTEN HKOIOTHICCIS THETON
aueprin?

Pagora » rpymnax
Vuamuecs gensres ua rpynust. Kasiaas rpynia cocraniser KpOCCROPA, HCHOTLIY
nonaiz na raan «[lepemenuii Toxs. TpYIL oGMeHNBAIOTCA KpOCCHOPIAMIL C Bo-
npocani. TIOGEAICT Ta KOMAAR, KOTOPAR TIEPBOi IPABILILHO OTHOTUT HA BCC BONPO-
eu pocesopa.

KPATKHE BBIBOJ{BI INIABBI 2

Tenepamop nepeennozo moxa ~ yerpoficTao, TpeoSpAIYIONIEE MEXANITIECKYIO
9HeprIIO B 9eKTPIIECKYIO.

epemennuii anexmpureckuil mok ~ 970 TOK, NEPHOAIECII HINCROMHC
B T ———

Relicmayiouee snanenue cunw nepexennozo moxa - sexwsiua, Koropas
5 V2 pasa emie ero aMmANFYAHORD SHaseHA:

I,
-

I

Relicmayiouee suavenue nepementozo nanpamens - senina, KoTopas
5 VB pasa e ero aMmANFYAHORD SHaseHA:
v,

U=

V2

Cpednas mownocms nepemennozo moxa mpi conmazeni daa KoaeSanuit
TOKA i HATPAKNILS PARHA NPONIBCACHIIO ACHCTRYIONNX THACHNT CILTAL TOKA.
 manpsKenus:

P

v.

Dnexmpuueckuil pesonanc ~ ABICHIE PEIKOTO ROIPACTANIS ANITHTYAN Ko-
ReGamIi CHS HMEKTPINCCKOMD TOKA TPH MEKOTOPON IATNII HACTOT V,_ -
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Venoaue pesonanca: pesoRANC HMEET MECTO, KOFAR ©MKOCTHOR CONPOTHRCHIE.

i
wougencaropa | Xe = —= = = | cranosures pannst miAyKTHBROMY COTpPO-
e P ( = ZEVC] P Ay y comp
1
sz karymicn (X, = oL), Te. ——= oL.
ymen (X, = o), =

Peaonancas wacmomas o,

Boanoaoe conpomuanenue:

RoGpomnocmuio sxexTpmeciioro KoneGATE L ORD KOMTYpA HASHBAETCH o
eckan neIIA Q, OTPEACTAEHAR OTHOMICHHEN BOTHOROR COMPOTHRCHIS
xomrypa p  ero axrmosy conpormmteno Rs

Q

%
Tpancgopmamop ~ yerpoiictso, cayiamee A1 TPEOGPAIORANIS CHL I Ha-
PSKEHIA IEPMENHOrO TOKA TPH HEHAMEHHOf wacToTe. C HOMOITbIO TPANC-
(popMATOpa, yBemIIEAN HAUPSKENIE, 5O CTOTLKO e PA3 MOKHO YMEHbIINTS

cuny Toxa, u maoBopor:






